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ABSTRACT

Fungal identification has been a long-standing challenge in mycology. DNA
barcoding and DNA taxonomy have been found to mitigate challenges associated with
fungal identification, in this project these techniques were compared. The Natural
Products Research Group (NPRG) has a collection of over 400 endophytes, 242 of which
had been identified using DNA barcoding, resulting in ambiguous or missing
identifications for approximately 25% of the isolates. In this study, DNA taxonomy was
used to resolve and verify identifications in the NPRG’s collection. To determine if DNA
taxonomy is useful in identifying new DNA sequences, a test set of endophytes was
isolated and a phylogenetic tree of 441 sequences was built. Analysis of this tree resulted
in 55 sequences from the NPRG collection being identified (45) or re-identified (10),
improving the collection’s identifications. Finally, 47 of the new sequences (76%) were

identified to the species (4), genus (42), or order (1) level.
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Introduction

Research in a wide array of scientific fields has focused on fungi, including; ecology,
plant pathology, and natural products chemistry.> Identifying fungi aids in accessing
existing information for specific species and closely related species, providing valuable
information.>®Despite this, the ability to identify the majority of the fungal Kingdom has
eluded mycologists and others interested in the fungal Kingdom. Indeed, described
species represent less than ten percent of the lower range of the estimated 1.5t0 5.1
million possible species,!'~1* leaving the vast majority of the fungal kingdom to be
discovered and identified. As of 2018, approximately 1.5x10° fungal species have been
described,® with the majority belonging to the phyla Ascomycota (9.0x10%), and
Basidiomycota (5.0x10%) distributed across six sub-phyla and 36 classes of fungi with
comparatively few species distributed amongst the remaining phyla, Zygomycota
(1.7x10%), Chytridiomycota (980), Glomeromycota (230), and Blastocladiomycota (220)

(Figure 1).%10
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Figure 1. Taxonomic division of the fungal Kingdom from Kingdom to Species level.
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Over time, several advancements have been made that changed the way fungi are
identified and described. In mycology, relying only on morphological and physiological
characteristics for identification was once common practice.*>” Unfortunately,
morphological techniques are not always able to provide an accurate identification as
they largely target fungi that produce fruiting bodies or spore forming structures.®1*18-20
While traditional taxonomy works well for some species,®??> many fungi do not produce
identifiable structures when grown on artificial media (e.g. malt extract agar, potato
dextrose agar, Czapek-Dox agar),??* including microscopic fungi.?>’ Fungal
endophytes, for example, spend a part or all of their lifecycle living within a plant’s
tissue(s) and often do not produce identifiable structures.?>? If an identification could not
be obtained, fungi were often described based on observable characteristics such as
colour, hyphal growth, and colony shape when grown on artificial media. This approach
is not only limiting, but can be problematic as fungi show high phenotypic plasticity?®
that has led to the presence of synonyms in fungal taxonomy, separate naming for the
anamorph and teleomorph (asexual and sexual stage respectively) of the same fungus,*?3°
and misidentifications due to highly similar characteristics between unrelated species.?*
Therefore, rather than relying solely on the morphological features of a fungus, DNA
sequence-based methods are proving be more amenable to the accurate identification of
fungi that previous techniques were unable to identify.

DNA sequence-based identification uses short, characteristic, gene regions called
barcode markers for identifying organisms.3* These sequences are similar to the

Universal Product Codes (UPC) found on consumer products and represent unigue tags
3



that identify organisms. Because of this, and as most species have been found to have a
different sequence of nucleotides that reflects genetic differences at the molecular level,
these sequences have become known as DNA barcodes and identification of organisms
through comparison of these representative sequence data is referred to as DNA
barcoding.®*? In 2003, when DNA barcoding was first proposed, the mitochondrial
cytochrome oxidase | (COI) gene was adopted as the barcode for all animal life,334 and
subsequently used as the universal barcode for all organisms.>> However, the need for
more specific genes became apparent as the COI gene was difficult to amplify in the
plant, fungus, protist, and bacterial kingdoms, and did not effectively discriminate
between the species in these other kingdoms.**3” Through the application of DNA
barcoding in major taxa, gene regions that are more effective for use in other kingdoms,
including rbcL and matK regions for plants,3 16S rRNA for bacteria,®’ and the 18S
rRNA gene for protozoa*® have been identified. In fungi, the internal transcribed spacer
(ITS) region was designated as the universal barcode marker in 2011 by a consortium of
mycologists that evaluated six possible DNA regions.® The ITS region was found to be
effective in differentiating between fungal species, 42 with higher resolution when
compared to other regions of the DNA sequence,®>* and has led to the most success
compared to the five other investigated gene regions in obtaining identifications across a
broad range of fungi.?+41:43-45

To identify organisms rapidly, DNA barcoding makes use of the species’ specific
barcode markers.3*2* This DNA sequence is uploaded to an online database such as the
National Centre for Biotechnology Information (NCBI) GenBank database that uses a

basic local alignment search tool (BLAST)*® to compare the sequence to all other
4



sequences within the database. This search provides users with a list of top matches based
on the similarity amongst the sequences and assigns values for consideration including
the bit score, E-value, and percent identity. Bit scores are calculated to reflect the degree
of similarity of the hits, or matches, to the query sequence independently of the size of
the search space or database. The E-value, or expected value, is calculated from bit scores
and represents the number of sequences that can be retrieved with an equal or greater bit
score by chance alone.*” Therefore, the smaller the E-value, the greater the confidence in
the match.*” Finally, the percent identity describes how similar the query sequence is to
the matched sequence(s) with a higher percent identity indicating a more significant
match. Using these values as an indicator of homology to the query sequence, it is
possible to assign a taxonomic identification using the existing sequences within a
database such as INSDC*® (International Nucleotide Sequence Database: GenBank,*°
DDBJ,%° ENASY) or UNITE (User-friendly Nordic ITS Ectomycorrhiza Database).*"5%3
While DNA barcoding has led to the rapid accumulation of annotated DNA
sequences and facilitated the identification of species in all kingdoms3-4%54-5% there are
still limitations to its use. Primarily, the databases have been found to have insufficient
sequence data for a conclusive identification even in the case of well-studied groups.5%
Additionally, the presence of misidentified or poorly annotated sequences prohibits the
identification of new sequences.®*%? Furthermore, subjectivity surrounding an acceptable
percent identity threshold for identification to the species (97-100%), or even genus level
(92-96%) exists within the literature.53-%¢ As such, DNA barcoding has the potential to
exacerbate the challenges associated with the identification of fungi. Given that most

fungi have yet to be discovered, let alone identified, the databases used to identify a
5



fungal ITS sequence will be incomplete by nature. In turn, an identification based on
comparison with existing sequences will not be possible if it simply does not exist within
the database. Thus, when similarity thresholds are not met and DNA barcoding is not able
to assign an accurate identification to a sequence, other methods need to be applied in
order to classify and identify the ambiguous sequence even in the absence of a formal
identification.

DNA taxonomy utilises the same gene sequence(s) used for DNA barcoding, but
rather than use a match generated by a database to assign a taxonomic name, the DNA
sequence is incorporated into a phylogenetic tree to reveal important taxonomic
relationships including fungal lineage.®”%® The sample sequence is aligned into a multiple
sequence alignment (MSA) with other sequences, either from an in-house collection,
sequences previously deposited into an online database, or accepted reference or
representative sequences from either NCBI’s reference sequence (RefSeq) database®2or
UNITE. Once aligned, a phylogenetic tree is built using the sequences using various
techniques including Bayesian inference and maximum likelihood comparison.”>"® By
creating a phylogenetic tree, similar sequences are grouped into clades that identify
groups of similar sequences and the most recent common ancestor shared as represented

by a node in the phylogenetic tree (Figure 2).
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Figure 2. Depiction of a monophyletic clade forming with taxa A-C in a phylogenetic
tree. A monophyletic clade includes the most recent common ancestor as depicted by a

node (red), and all its descendants.



These clades, along with the distance from the most recent common ancestor, and
the confidence values associated with the placement in the phylogenetic tree can be used
to determine the similarity and relationships of the sequences used to build the
phylogenetic tree. Placement of an unidentified sequence within this type of framework
can provide valuable information as it places the previously unidentified sequence in
relation to identified sequences based on the formation of various phylogenetic
clades.®”"® Using this data, it is possible to infer relationships between sequences and to
gain insight into the lineage of a fungus, even when a conclusive morphological or
barcoding identification is not possible. In fungi thus far, the application of DNA
taxonomy has been used to help resolve several taxonomic uncertainties within the fungal
kingdom while providing new insights into fungal taxonomy such as the discovery of
novel genera, and the consolidation of sexual and asexual stages of the same fungus as
one 0rganism.10'12'41'43'77

The Natural Products Research Group (NPRG) at the University of New
Brunswick Saint John (UNBSJ) has generated a fungal collection of over 400 endophytes
isolated from various plant and marine algal host species. These endophytes represent a
diverse group of fungi that have been subject to the many challenges associated with
fungal identification. DNA had been extracted from 242 of these endophytes which were
identified using DNA barcoding in conjunction with morphology prior to this project.
Despite this, several sequences have returned ambiguous identifications with insufficient
similarity to any sequences (<90%) within the INSD or UNITE databases, returned no
comparable identification, or have been misidentified due to the presence of poor

annotations in the databases leaving the identity of fungi within the NPRG collection
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unknown. As such, identification of the entirety of the NPRG collection could benefit

from an alternate analysis to resolve the challenges encountered using DNA barcoding.

Objective

The objective of this project is to determine if DNA taxonomy can be used to
improve identifications within an existing collection of endophytes. There are three
components to the objective of this study: to use the DNA sequences from the Natural
Product Research Group’s (NPRG) fungal collection to compare the identification results
obtained using DNA barcoding and DNA taxonomy to improve the identifications within
the collection; to use a newly isolated test set of endophytes in an effort to determine if
DNA taxonomy is an improvement over DNA barcoding to identify new sequences being
added to the NPRG fungal collection; and finally, to determine if the addition of

reference sequences to a phylogenetic tree improves the application of DNA taxonomy.



Materials and methods

General laboratory procedures and media preparation

Bacto™ malt extract media (20 g/L in distilled water), Czapek-Dox (35 g/L in
distilled water), potato dextrose (24 g/L in distilled water), and cornmeal (50 g/L in
distilled water) media (Difco™, Fisher Scientific, Ottawa, Ontario) were prepared in
combination with dehydrated agarose crystals (14 g/L) to make solid agar media. All
culture media were dissolved in distilled water and autoclaved prior to use to ensure
sterility. Media were transferred to sterile Petri dishes (Fisher Scientific, Ottawa, Ontario)
and stored for up to one month.

MexA agar [malt extract (20 g), yeast extract (0.1 g), glycerol (50 mL), and
dehydrated agar (13 g) in distilled water (1 L)] was prepared for the cryopreservation of
endophytes. Media (2.5mL) was transferred to 5mL cryopreservation tubes (VWR,

Mississauga, Ontario) and the media was stored for up to one month.

Isolation of a test set of endophytes

Plant selection and collection

Four plants were selected for investigation from a plant list kept by the Natural
Product Research Group for the isolation of endophytes: Abies balsamea (balsam fir),
Cornus canadensis (creeping dogwood), Juniperus communis (common juniper), and
Vaccinium myrtilloides (velvet-leaf blueberry). Plant leaves were collected from the

University of New Brunswick, Saint John (UNBSJ) woodlot during the months of May

10



and July 2019. Specimens of each plant were collected, pressed, and deposited in the

New Brunswick Museum Herbarium (Table 1).

Table 1. Collection data and locations for four study species

Study species Voucher #* GPS coordinates

Abies balsamea N 45°30.9354
NBM-VP-41590 W 66°08.8801

Cornus canadensis N 45°30.7417
NBM-VP-41592 W 66°08.8350

N 45°30.7550

Juniperus communis NBM-VP-41589 W 66°08.1917

N 45°31.0050
Vaccinium myrtilloides NBM-VP-41591 W 66°08.5067

& NBM voucher #

Isolation of endophytic fungi

Surface sterilization of plant material

Twenty leaves from multiple plants of each species showing no apparent sign or
symptoms of disease were surface sterilized. Leaf surfaces were sterilized using a
combination of 70% ethanol and sodium hypochlorite at various durations of exposure.
The surface sterilization conditions were adjusted until they were optimal for each plant
by maximizing isolable endophytes while inhibiting the growth of epiphytes (Table 2).
This was achieved by placing the leaf into a sodium hypochlorite solution (2 or 6%)

(Ultra Javex® Bleach, Chlorox®) for different periods of time ranging from one to ten

11



seconds followed by rinsing with autoclaved distilled water. The plant tissue was then
dipped into a 70% ethanol solution for durations ranging from five to 30 seconds and
then rinsed with autoclaved distilled water before blotting the leaf dry on autoclaved
paper towels. Once sterilized, a verification plate was made for each leaf by rubbing
(“imprinting”) the leaf on the surface of 2% malt extract agar (MEA) to test for the
presence of epiphytes. After imprinting, the leaf was then cut with a sterile scalpel into
segments (approximately 0.5 cm x 0.5 cm) and placed onto fresh 2% MEA. Successful
isolation of endophytes was indicated by hyphal growth from the cut edges of surface
sterilized plant tissue in conjunction with a verification plate where no epiphytic growth
was observed. Isolation frequencies were determined for each plant by dividing the
number of endophytes isolated from the species by the total number of leaf segments that

underwent surface sterilization procedures and multiplying by 100.28

Table 2. Surface sterilization procedure of four plant species

Plant host Optimal Surface sterilization procedure

Bleach (6%) with Tween 80 (1 second),
ethanol (10 seconds)

Abies balsamea

Cornus canadensis Ethanol with Tween 80 (30 seconds)
Juniperus communis Bleach (2%) (5 seconds), ethanol (5 seconds)

Vaccinium myrti”oides Bleach (2%) with Tween 80 (10 SecondS),
ethanol (10 seconds)

Endophyte subculturing

For each plant species, five surface sterilized plant pieces from the same leaf were

placed in the same Petri plate, which was repeated for all of 80 leaves (20 leaves/plant).

12



Petri plates were incubated at room temperature in ambient light and monitored daily for
the presence of fungal growth from the cut edges of surface sterilized plant segments.
Once endophytic hyphae were observed, a small portion of hyphal growth was cut from
the growing edge of the colony and transferred onto fresh 2% MEA. Further subcultures
were performed as required until a pure culture was obtained for each isolate. Pure
cultures of isolates were then transferred onto four different media types [potato dextrose
agar (PDA), Czapek-Dox agar (CZA), cornmeal agar (CMA), and MEA] to aid in plate
dereplication. Distinct fungal isolates from each host plant were identified through
dereplication of fungal isolates showing similar morphology on all four media.
Taxonomic identification was performed on all isolates that produced conidia,

conidiophores, or other identifiable structures.

Cryopreservation of endophytes

Long-term storage of endophytes was achieved through cryopreservation.
Cryopreservation slants were prepared by transferring fungal material onto slants made of
MexA agar. Slants were incubated at room temperature until endophytic growth was
observed (approximately two weeks), and then frozen in a stepwise procedure in which
the isolate was chilled in a refrigerator (4°C) for two hours, transferred to a freezer (-

20°C) for two hours, and finally held in permanent storage (-80°C).

Molecular identification of fungi

The internal transcribed spacer (ITS) region was used for the molecular
identification of each isolate. DNA retrieval comprised four steps: DNA extraction, DNA

amplification, gel electrophoresis, and DNA sequencing.
13



DNA extraction

Following dereplication, the genomic DNA of all fungal isolates was extracted
using a DNEasy® Plant Mini Kit (QIAGEN, Toronto, ON, Canada) following the
manufacturer’s instructions. Extraction was attempted a maximum of two times using the
Plant Mini Kit, followed by one attempt using a ThermoFisher Scientific Yeast Kit

following manufacturer’s directions if necessary.

Polymerase chain reaction (PCR)

PCR amplification of the extracted fungal DNA was performed using a Hotstar
tag plus master mix (QIAGEN, Toronto, Ontario) and ITS1F and 1TS4 universal fungal
primers (Invitrogen, Burlington, Ontario; Table 3). For each DNA sample, the PCR
reagent mixture was prepared as follows: 32.5 yuL Hotstar tag plus master mix (DNA taq
polymerase, PCR buffer, and dinucleotide base pairs), 16.5 uL RNA-free water
(QIAGEN), 6.5 pL RediLoad, 4 pL of ITS1F (10 pmol/uL), 4 uL 1TS4 (10 pmol/uL),
and 3 pL of fungal DNA template. The mixture was added to individual PCR tubes (0.2
mL 12-strip, VWR) and amplified in a MyCycler Thermal Cycler (Bio-Rad Laboratories,
Ltd., Mississauga, Ontario). The protocol for amplification was as follows: one activation
step (95°C, five minutes), followed by 35 cycles of the three step process of denaturation
of DNA (95°C, one minute), annealing of primers (52°C, 30 seconds), and the extension
of new DNA strands (72°C, one minute), finishing with a final extension of DNA (72°C,

ten minutes). Amplified DNA was stored at -20°C until needed.

14



Table 3. Forward (ITS1F) and reverse (ITS4) primers

Primer DNA sequence Amplified
rDNA region

ITSIF  5°- CTTGGTCATTTAGAGGAAGTAA -3’ 5.8S

ITS4 5’- TCCTCCGCTTATTGATATGC - 3° 5.8S

Gel electrophoresis

Once fungal DNA was obtained and amplified, each PCR product was verified
through gel electrophoresis to confirm the presence of a DNA band correlating to the ITS
region (approximately 550-650 base pairs). Agarose gels were prepared [(0.5g agarose in
50 mL 1X Tris Borate EDTA (TBE) buffer, 5 upL SYBR®Safe (Invitrogen, Burlington,
Ontario)], and electrophoresis (120V, 25 minutes) was performed by adding PCR product
(15 pL) and DNA ladder (6 pL; low mass ladder, 100-2000 bp; Invitrogen, Burlington,
Ontario) to the agarose gel wells. Detection of DNA bands was performed using a gel
imaging system (Gel Doc™ XR+, Bio Rad; Mississauga, Ontario). Verified PCR
products (20 pL) were submitted to Génome Québec (Montréal, Québec, Canada) with
copies of the ITS1F and ITS4 primers (10 uL; 5 uM) for sequencing of the nucleotide

base pairs.

Fungal sequence retrieval

DNA from 242 of the fungal isolates in the NPRG collection had been previously
extracted by members of the NPRG. Their ITS regions were amplified through
polymerase chain reaction (PCR) using both a forward (ITS1 or ITS1F) and reverse

(ITS4) sequence primer and the resultant amplicons were sent to Génome Québec for
15



sequencing. All forward and reverse DNA sequences were retrieved from Génome

Québec and downloaded in Fast-all (FASTA) format.

Consensus sequence building

Consensus sequences were built using the BioEdit Sequence Alignment
Editor©.”8The forward (ITS1 or ITS1F) and reverse (ITS4) DNA sequences of an isolate
were opened using the BioEdit software. A pairwise alignment was created to overlap the

sequences and the resultant alignment was used to create a consensus sequence.

DNA barcoding of fungal sequences

DNA barcoding results were obtained for all isolates in the NPRG fungal
collection by conducting a massBLASTer analysis using the PlutoF platform to search
sequences within the UNITE database and all collaborators of the International
Nucleotide Sequence Database (INSD) collaboration; GenBank, the European Nucleotide
Archive (ENA), and the DNA DataBank of Japan (DDBJ). Program parameters were set
to show one alignment and the algorithm parameter was set to similar sequences. Isolates
identified to the species level had >99% sequence similarity and an E-value of zero,
while isolates identified to the genus level had >96% sequence similarity and an E-value
of zero. Isolates that returned sequence similarity >92% were identified to the class level,
while isolates with <92% similarity were identified to the phyla level. Identification

thresholds were selected based on the existing ranges present in the literature. 55

16



Reference sequence retrieval

One hundred and forty-one reference and representative sequences were
downloaded from the UNITE database general FASTA release’® based on the DNA
barcoding identifications. Where possible, reference sequences were selected

preferentially to representative sequences.

Multiple sequence alignment

A multiple sequence alignment (MSA) was built using the consensus sequences.
This was done using the Multiple Sequence Comparison by Log-Expectation (MUSCLE)
alignment tool®8! in the Molecular Evolutionary Genetics Analysis version X (MEGA
X) software.®2 The alignment was run with a maximum of 16 iterations and UPGMA

(Unweighted Pair Group Method with Arithmetic mean) clustering method.

Phylogenetic tree building and annotation

The MSA was analyzed in Molecular Evolutionary Genetics analysis version X
software to conduct phylogenetic analyses. A model of best fit analysis was conducted
for the dataset and a phylogenetic tree was built using the maximum likelihood method
and the Tamurai-Nei model as indicated by the best fit analysis with 500 bootstrap
replicates.®2 Upon completion, the tree file was exported for annotation. The file was
visualized using the Interactive Tree of Life (iTOL) software,3* and sequences were

annotated on the tree using identifications from the DNA barcoding results.
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Phylogenetic analysis of fungal ITS sequences

Sequences for the test set were retrieved from Genome Quebec, and consensus
sequences were created following the same procedure as outlined above under Consensus
Sequence Building for the existing fungal collection. The consensus sequences were
aligned with the identified sequences from the NPRG fungal collection, and reference
and representative sequences downloaded from UNITE in an MSA, and a phylogenetic
tree was built using MEGA X software.

Once the phylogenetic tree was constructed, a Newick export was uploaded into
the iTOL software for analysis and annotation. The test-set of endophytes were identified
using the previously annotated collection in conjunction with supportive bootstrap values
(>0.50),%587 and, the identifications were used to verify the DNA barcoding
identifications.

DNA barcoding results were obtained for the test set by conducting an online
massBLASTer search through the PlutoF platform to search the INSD and UNITE
databases using the fungal sequences. Isolates identified to the species level had >99%
sequence similarity with an e-value of zero, while isolates identified to the genus level
shared >96% sequence similarity with an e-value of zero. Isolates that returned sequence
similarity of >92% were identified to the class level, and finally, isolates with <92%
similarity were identified to the phyla level. Identification results were confirmed using
morphology and compared to those obtained using the DNA taxonomy approach, and the
phylogenetic tree annotations were updated to reflect the most accurate identification.

Sequences were deposited to the NCBI GenBank database with the identifications

obtained, and each sequence was assigned an accession number by NCBI.
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Results

Isolation of endophytes

One hundred plant segments were used for each of Abies balsamea, Cornus
canadensis, Juniperus communis, and Vaccinium myrtilloides. One hundred and nine
endophytes grew from the 400 segments which resulted in a total of 62 morphologically
distinct fungal isolates. The endophytes from Vaccinium myrtilloides had the highest
isolation frequency (65%), followed by Cornus canadensis (22%) and Juniperus
communis (16%), while Abies balsamea displayed the lowest isolation frequency (6%)
(Figure 3). The number of distinct fungal isolates varied between hosts with six isolates
from Abies balsamea, 13 isolates from Cornus canadensis, 11 isolates from Juniperus

communis, and 32 isolates from Vaccinium myrtilloides (Figure 3).
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Figure 3. Isolation frequencies and number of distinct endophytes from each of the four
study species.
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Identification of endophytes
DNA was successfully extracted and amplified, as indicated by a visible band in
gel electrophoresis (Figure 4), for 58 of the 62 isolates and sequences of the ITS region

were obtained from Génome Québec for all 58 isolates (Appendix 1).
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Figure 4: Example of an electrophoresed gel displaying DNA ladder (left in both upper
and lower lanes), followed by a blank PCR control, DNA samples showing a visible ITS
band as well as DNA samples showing no band (JD1-047A0, JD1-047AR, JD1-047BI)
indicating the absence of nucleotide base pairs.

The resultant phylogenetic tree from the taxonomic analysis included 441 fungal
ITS sequences; two hundred and forty-two from the existing NPRG fungal collection, 58
new sequences being added to the collection, and 141 reference or representative
sequences. The final phylogenetic tree resulted in the formation of twelve major clades

based on the similarity between sequences (Figure 5).
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Figure 5. Phylogenetic tree of 441 fungal ITS sequences built using a maximum-likelihood approach with 500 bootstrap replicates

with exterior colour ranges depicting orders and genera of fungi within the phylogenetic tree.



The identifications of 23% of the sequences within the NPRG fungal collection
were resolved using DNA taxonomy. Forty-five sequences (19%) within the NPRG
fungal collection were further identified to the species, genus, or order level resulting in
an identification to a lower classification level than what was achieved using DNA
barcoding (Table 4). A further ten sequences (4%) from the NPRG fungal collection were
found to have been misidentified using DNA barcoding as indicated by their placement
within the phylogenetic tree (Table 5). Additionally, 47 isolates from the test set were
successfully identified based on groupings with the NPRG fungal sequences and
reference or representative sequences, while eleven sequences could not be clearly
identified using DNA taxonomy alone (Table 6). Of the 47 identified isolates, four were
identified to the species level, 42 were identified to the genus level, and one was

identified to the order level in this work (Table 6).
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Table 4. Identification of 45 sequences from the NPRG fungal collection using DNA taxonomy.

Isolate code DNA barcoding identification ~ DNA taxonomy identification Final assigned identification
BRD2-125G Helotiales Oidodendron sp. Oidodendron sp.
BRD2-149Y Phialocephala sp. Phialocephala fortinii Phialocephala fortinii
BRD3-082C  Hypoxylon sp. Hypoxylon perforatum Hypoxylon perforatum
BRD3-083W Ascomycete Helotiales Helotiales

BRD3-083Y  Pleosporales Leptospora rubella Leptospora rubella
BRD3-113P  Ascomycete Lophodermium sp. Lophodermium sp.
BRD3-113Y  Chaetomium sp. Chaetomium globosum Chaetomium globosum
BRD3-121F  Ascomycete Helotiales Helotiales

JAJ1-033 Paraphaeosphaeria sp. Paraphaeosphaeria neglecta Paraphaeosphaeria neglecta
JAJ1-057 Pleosporales Paraphaeosphaeria neglecta Paraphaeosphaeria neglecta
JAJ1-065 Dothideomycetes Mycosphaerella handelii Mycosphaerella handelii
JAJ1-117 Dothideomycetes Mycosphaerella handelii Mycosphaerella handelii
JAJ1-141 Paraphaeosphaeria sp. Paraphaeosphaeria sporulosa Paraphaeosphaeria sporulosa
JAJ1-149 Dothideales Endoconidioma populi Endoconidioma populi
KP1-017A Helotiales Botryotinia sp. Botryotinia sp.

KP1-045K Dendryphiella sp. Dendryphiella salina Dendryphiella salina
KP1-089A Helotiales Botryotinia sp. Botryotinia sp.

KP1-119C Paraconiothyrium sp.* Paraphaeosphaeria* sporulosa Paraphaeosphaeria sporulosa
KP1-131B Helotiales Mollisia sp. Mollisia sp.

KP1-131BB Helotiales Hyaloscyphaceae Hyaloscyphaceae
KP1-131DA Thysanophora sp. Thysanophora penicilloides Thysanophora penicilloides
KP1-131F Mollisia sp. Mollisia fusca Mollisia fusca

*-Fungal synonyms
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Table 4. Continued

Isolate Code DNA barcoding identification DNA taxonomy identification Final assigned identification
KP1-131N Dothideomycetes Paraconiothyrium brasiliense Paraconiothyrium brasiliense
KP1-131R Mollisia sp. Mollisia fusca Mollisia fusca

KP1-131Z Peniohoraceae Cryptococcus sp. Cryptococcus sp.

KP1-135B Trichoderma sp. Trichoderma ciride Trichoderma ciride
KP1-135D Dendryphiella sp. Dendryphiella salina Dendryphiella salina
KP2-009B Trametes sp. Trametes versicolor Trametes versicolor
KP2-033D Dothideomycetes Lophiostoma sp. Lophiostoma sp.

KP2-033E Dothideomycetes Lophiostoma sp. Lophiostoma sp.

TC2-026 Ascomycete Drechslera sp. Drechslera sp.

TC2-035 Ascomycete Mollisia sp. Mollisia sp.

TC2-048 Paraconiothyrium sp.* Paraphaeosphaeria* neglecta ~ Paraphaeosphaeria neglecta
TC2-049 Pleosporales Leptospora sp. Leptospora sp.

TC2-051 Ascomycete Drechslera sp. Drechslera sp.

TC2-052 Phoma sp. Phoma glomerata Phoma glomerata

TC2-053 Ascomycete Leptospora sp. Leptospora sp.

TC2-054 Nigrospora sp. Nigrospora oryzae Nigrospora oryzae

TC2-058 Pestalotiopsis sp. Pestalotiopsis microspora Pestalotiopsis microspora
TC2-082 Ascomycete Botryotinia sp. Botryotinia sp.

TC2-086 Glomerella sp.* Collototrichum™ fioriniae Collototrichum fioriniae
TC2-089 Leotiomycetes Spaerographium sp. Spaerographium sp.
TC2-091 Fungi Phoma glomerata Phoma glomerata

TC3-002 Epicoccum sp. Epicoccum nigrum Epicoccum nigrum

TC3-005 Ascomycete Mycosphaerella sp. Mycosphaerella sp.

*-Fungal synonyms
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Table 5. Corrected identification of ten sequences from the NPRG fungal collection as obtained from DNA taxonomy.

Isolate code DNA barcoding identification ~ DNA taxonomy identification  Thesis identification
JAJ1-105 Paraphaeosphaeria neglecta Mollisia sp. Mollisia sp.

KP1-119E  Aureobasidium sp. Coniochaeta sp. Coniochaeta sp.
KP1-123C  Chrysosporium sp. Paraphaeosphaeria sp. Paraphaeosphaeria sp.
KP1-131DB Ophiognomonia intermedia Plagiostoma sp. Plagiostoma sp.
KP1-131H  Microdochium bolleyi Hypoxylon sp. Hypoxylon sp.
KP2-005A  Phanerochaete sp. Piptoporus betulinus Piptoporus betulinus
TC2-012 Lophodermium seditiosum Colletotrichum acutata Colletotrichum acutata
TC2-013 Phacidium sp. Lophodermium sp. Lophodermium sp.
TC2-029 Seimatosporium sp. Pestalotiopsis sp. Pestalotiopsis sp.
TC2-047 Sporidiobolus sp. Cryptococcus sp. Cryptococcus sp.
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Table 6. Identification of newly added endophytic fungi using molecular identification

Isolate Code DNA taxonomy identification DNA barcoding identification  Final assigned identification
JD1-017A Phialocephala sp. Phialocephala piceae Phialocephala piceae
JD1-017B Diaporthe sp. Diaporthe sp. Diaporthe sp.

JD1-017C Hypoxylon sp. Ascomycete Hypoxylon sp.
JD1-017E Podospora sp. Ascomycete Podospora sp.
JD1-017F | Pseudoplectania nigrella Pseudoplectania nigrella
JD1-017G Trametes sp. Basidiomycete Trametes sp.
JD1-047AA Phyllosticta spinarum Phyllosticta sp. Phyllosticta spinarum
JD1-047AC | Pseudoplectania nigrella Pseudoplectania nigrella
JD1-047Al Diaporthe sp. Diaporthe sp. Diaporthe sp.
JD1-047AJ Plagiostoma sp. Plagiostoma sp. Plagiostoma sp.
JD1-047AN Mollisia sp. Ascomycete Mollisia sp.

JD1-047A0 | Preussia sp. Preussia sp.

JD1-047AP Lecanicillium attenuatum Lecanicillium sp. Lecanicillium attenuatum
JD1-047AQ Plagiostoma sp. Plagiostoma sp. Plagiostoma sp.
JD1-047AR Plagiostoma sp. Plagiostoma sp. Plagiostoma sp.
JD1-047AX Preussia sp. Ascomycete Preussia sp.

JD1-047AZ Plagiostoma sp. Plagiostoma sp. Plagiostoma sp.
JD1-047BB Physalospora sp. Coniochaeta sp. Physalospora sp.
JD1-047BH ] Phialocephala sp. Phialocephala sp.
JD1-047BJ Diaporthe sp. Diaporthe sp. Diaporthe sp.
JD1-047BK Plagiostoma sp. Plagiostoma sp. Plagiostoma sp.

B - identification not possible using DNA taxonomy alone
*- Fungal synonyms
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Table 6. Continued

Isolate Code DNA taxonomy identification DNA barcoding identification  Final assigned identification
JD1-047BM Order Helotiales Ascomycete Order Helotiales
JD1-047BN Mollisia sp.* Neomollisia sp.* Mollisia sp.
JD1-047D Phomopsis sp.* Diaporthe sp.* Diaporthe sp.
JD1-047E Coniochaeta sp. Coniochaeta sp. Coniochaeta sp.
JD1-047F | Pseudoplectania nigrella Pseudoplectania nigrella
JD1-047G Hypoxylon sp. Hypoxylon truncatum Hypoxylon truncatum
JD1-047K Colletotrichum sp. Colletotrichum sp. Colletotrichum sp.
JD1-047L Diaporthe sp. Diaporthe sp. Diaporthe sp.
JD1-0470 Diaporthe sp. Diaporthe sp. Diaporthe sp.
JD1-047P Hypoxylon sp. Hypoxylon sp. Hypoxylon sp.
JD1-047Q Hypoxylon fuscum Hypoxylon sp. Hypoxylon fuscum
JD1-047S Diaporthe sp. Diaporthe sp. Diaporthe sp.
JD1-047W Paraphaeosphaeria sp. Stagonospora sp. Paraphaeosphaeria sp.
JD1-047X Plagiostoma sp. Ascomycete Plagiostoma sp.
JD1-047Y | Preussia sp. Preussia sp.
JD1-047Z Diaporthe sp. Diaporthe sp. Diaporthe sp.
RAS1-015A Pestalotiopsis sp. Pestalotiopsis sp. Pestalotiopsis sp.
RAS1-015B Phomopsis sp.* Diaporthe sp.* Diaporthe sp.
RAS1-015H Pezicula sp. Pezicula sp. Pezicula sp.
RAS1-015K Lophodermium sp. Ascomycete Lophodermium sp.
RAS1-015L Lophodermium sp. Ascomycete Lophodermium sp.

B - identification not possible using DNA taxonomy alone
*- Fungal synonyms
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Table 6. Continued

Isolate Code DNA taxonomy identification DNA barcoding identification  Final assigned identification
RAS1-015P Lophodermium sp. Ascomycete Lophodermium sp.
RAS1-015Q | Phialocephala sp. Phialocephala sp.
RAS1-015R Alternaria sp. Phialocephala sp. Phialocephala sp.
RAS1-015U | Phyllosticta sp. Phyllosticta sp.
SS1-033A Coniochaeta sp. Coniochaeta sp. Coniochaeta sp.
SS1-033B Coniochaeta sp. Coniochaeta sp. Coniochaeta sp.
SS1-033C Hypoxylon sp. Hypoxylon sp. Hypoxylon sp.

SS1-033E Pestalotiopsis sp. Pestalotiopsis sp. Pestalotiopsis sp.
SS1-033H Neofabraea sp. Neofabraea actinidiae Neofabraea actinidiae
SS1-033I Pestalotiopsis microspora Pestalotiopsis sp. Pestalotiopsis microspore
SS1-033L Mycosphaerella sp. Fungi Mycosphaerella sp.
SS1-033M | Capronia sp. Capronia sp.

SS1-033N | Fungi Pseudoplectania nigrella
SS1-033P Phyllosticta sp. Phyllosticta sp. Phyllosticta sp.
SS1-033R | Fungi Pseudoplectania nigrella
SS1-033S Plagiostoma sp. Plagiostoma sp. Plagiostoma sp.

B - identification not possible using DNA taxonomy alone
*-Fungal synonyms



The results obtained from DNA taxonomy and DNA barcoding differed for four
of the new isolate sequences from the test set; JD1-047BB, SS1-033L, JD1-047W, and
RAS1-015R. Three of these sequences; JD1-047BB, SS1-033L, and JD1-047W were
identified as Physalospora sp., Mycosphaerella sp., and Paraphaeosphaeria sp.,
respectively based on their location in the phylogenetic tree (Figures 6-8). The fourth

sequence, RAS1-015R was identified as Phialocephala sp. using the DNA barcoding

results.
JD1-047BB- Physalospora sp.
—% BRD3-078C- Physalospora vaccinii
: —E BRD3-0781- Physalospora vaccinii
0372 BRD3-079A- Physalospora vaccinii
0.172 BRD3-0820- Physalospora vaccinii
0.108 BRD3-079G- Physalospora vaccinii

BRD3-083A- Physalospora vaccinii

Figure 6. Phylogenetic placement of JD1-047BB leading to the identification of

Physalospora sp.

{ TC3-005- Mycosphaerella sp.
0806 SS1-033L- Mycosphaerella sp.
—

{JAJ.I -065- Mycosphaerella handelii
0988 JAJ1-117- Mycosphaerella handelii

Figure 7. Phylogenetic placement of SS1-033L leading to the identification of

Mycosphaerella sp.
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JD1-047W- Paraphaeosphaeria sp.

TC2-044- Paraphaeosphaeria sp.

06 0648 _+: JAJ1 033- Paraphaeosphaeria neglecta
070 JAJ1 057- Paraphaeosphaeria neglecta

0.832 KP1-123C- Paraphaeosphaeria sp.

— JAJ1-001- Paraphaeosphaeria verruculosa

0.63 1

L JAJ1-045- Paraphaeosphaeria verruculosa

0504 JAJ1-093- Paraphaeosphaeria sp.
_ JAJ1-141- Paraphaeosphaeria sporulosa
e TE KP1-119C- Paraphaeosphaeria sporulosa
0946 —— TC2-048- Paraphaeosphaeria neglecta

0508 _+: JAJ1-049- Paraphaeosphaeria neglecta
068 JAJ1-113- Paraphaeosphaeria neglecta

Figure 8. Phylogenetic placement of JD1-047W leading to the identification of
Paraphaeosphaeria sp.

Finally, the four sequences that were identified to the species level using DNA
taxonomy (JD1-047AA, JD1-047AP, JD1-047Q, and SS1-033I) could only be identified
to the genus level using DNA barcoding as no results were obtained that met the species
threshold of >99% (Table 7). Comparatively, DNA barcoding was able to identify three
of the sequences to species level (SS1-033H, JD1-047G, and JD1-017A) that could only

be identified to the genus level using DNA taxonomy (Table 8).
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Table 7. Identification of sequences to the species level using DNA taxonomy.

Isolate DNA taxonomy DNA barcoding  Final assigned
Code identification identification identification

JD1-047AA Phyllosticta spinarum  Phyllosticta sp. Phyllosticta spinarum

JD1-047AP Lecancillium Lecancilliumsp.  Lecancillium
attenuatum attenuatum

JF1-047Q  Hypoxylon fuscum Hypoxylon sp. Hypoxylon fuscum

SS1-0331 Pestalotiopsis Pestalotiopsis sp.  Pestalotiopsis
microspora microspora

Table 8. Identification of sequences to the species level using DNA barcoding.

Isolate DNA taxonomy DNA barcoding Final assigned

Code identification identification identification
JD1-017A Phialocephala sp. Phialocephala piceae  Phialocephala piceae
JD1-047G Hypoxylon sp. Hypoxylon truncatum  Hypoxylon truncatum
SS1-033H Neofabraea sp. Neofabraea actinidiae Neofabraea actinidiae
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Discussion

While the terms DNA barcoding and DNA taxonomy first appeared in the
literature in 2003,%33488 the use of DNA-based identification systems, and particularly
DNA-based phylogenies is not a new concept. Work in various fields have been making
use of the available technology for several decades,?®% and in the 1990°s, DNA-based
phylogenies were integral in showing the true extent of prokaryotic diversity and
illustrating the division of cellular life as being divided into three domains; Archaea,
Bacteria, and Eukarya.®®% The molecular investigation of most organisms continues to
show the existence of previously unknown families, genera, and species, contributing to
the classification system on a large scale.?*1% Microbial investigation especially has
benefitted from the application of DNA-based identification, given the limited and often
indistinguishable morphological traits rendering an identification based on morphological
data alone nearly impossible.?®1%! This includes the group of organisms known as fungal
endophytes; a diverse group of species whose richness was estimated as 0.5-1 million
speciesi®19 representing a significant portion of the 1.5 to 5.1 million possible species
that comprise the fungal kingdom,'*3* and the organism of interest in this thesis.

Endophytes display a wide range of functions, from the observed association and
interactions between plants and fungi,%2% to the production of bioactive metabolites
also known as natural products.’?®11° The latter has been the focus of the Natural
Products Research Group, leading to the generation of a fungal collection of over 400
endophytes enabling the group’s discovery of new and novel chemical structures often
with bioactive properties. Despite the success in isolating natural products, identifying

and describing the endophytes themselves presented a challenge that is all too common in
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fungal research, especially as it pertains to natural products. In fact, a publication in the
Journal of Natural Products in 2017 outlined fungal identification techniques, strongly
encouraging those working with endophytes to provide verified identifications before
publishing their work.?* All endophytes within the NPRG fungal collection have been
described based on observed morphology and plate culture characteristics and 242 had
been previously identified using DNA barcoding in conjunction with morphology to
verify the DNA-based identifications. While these efforts improved the collection in
terms of identifying the isolates, several sequences remained ambiguous or were
identified to a high taxonomic level (e.g. Phylum) due to insufficient morphological data
and comparable sequence data within the search databases. DNA taxonomy had not been
applied to the NPRG fungal collection prior to this work, and literature describing the
approach on similar collections is limited. Most work using DNA taxonomy for fungi has
focused on the fungal kingdom as a whole to resolve complicated fungal lineages and to
consolidate placements of several major fungal groups. 012414377

By applying DNA taxonomy to the NPRG fungal collection, it was possible to
create a more comprehensive classification of the collection by being able to determine
relationships between endophyte sequences. Additionally, the sequences within the
fungal collection that resulted in ambiguous DNA barcoding results were identified to the
genus or species level based on the groupings that were observed in the phylogenetic
output, resulting in a successful application of DNA taxonomy. To verify the application
of DNA taxonomy to classify and potentially identify new sequences in relation to the
existing fungal collection, a test set was generated by isolating more endophytes, and 62

fungal endophytes were added to the NPRG fungal collection. Of the test set of
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endophytes, genomic DNA was successfully extracted from 58 endophytes resulting in
ITS sequences and it was possible to use the data in the phylogenetic tree to identify 47
of the sequences to the species (4), genus (42), or order (1) level. While obtaining a
species level identification is important, complex phylogenetic relationships as well as
the presence of cryptic species in some genera are both possible explanations for the
limited ability to identify sequences to the species level.*+! Furthermore, despite the
ITS region being the standard barcode marker for fungi, species level identifications
using the ITS barcode alone has been difficult in several genera!*?-1¢ which is the most
likely explanation for the few species level results obtained in this analysis. By applying
DNA taxonomy to the NPRG fungal collection, it was possible to create a more
comprehensive understanding of the collection by being able to determine relationships
between endophyte sequences. Additionally, the sequences within the fungal collection
that resulted in ambiguous DNA barcoding results were identified to the genus or species
level based on the groupings that were observed in the phylogenetic output, resulting in a
successful application of DNA taxonomy.

There were eleven sequences that could not be identified using the DNA
taxonomic approach alone on this dataset as the sequences were of similar distance and
relation to multiple identified sequences or did not form a clade with identified sequences
from the fungal collection. However, the combined efforts of DNA barcoding and the
inclusion of references sequences allowed for the identification of five sequences as
Pseudoplectania nigrella, a fungus that was not previously identified within the NPRG

fungal collection, and six sequences belonging to various genera.
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We identified twelve major clades ranging in size from three to 143 sequences in
the phylogenetic output, each representing distinct groups of endophytes. One clade
represented the phylum Basidiomycota and comprised 20 sequences, two clades
represented the subphyla Mortierellomycotina and Mucororomycotina of the Zygomycota
phylum with five and three sequences respectively, and the remaining nine clades and
413 sequences represented the phylum Ascomycota. This distribution of fungal
sequences is in line with current research on the fungal kingdom with most identified
fungi being Ascomycetes followed by Basidiomycetes. This distribution is also a
reflection of current endophyte research as endophytes isolated from above-ground plant
tissues have been found to be incredibly diverse'*® but belong primarily to the Dikarya
subkingdom (Ascomycota and Basidiomycota), and particularly to the Ascomycota
phylum.*%117.118 The remaining nine clades represented six classes within the phylum
Ascomycota: Eurotiomycetes, Leotiomycetes, Dothideomycetes, Sordariomycetes,
Pezizomycetes, and Saccharomycetes. The largest of these clades comprised 143
sequences and represented the Sordariomycetes and was followed closely by the
Dothideomycetes which comprised 123 sequences. While the class Sordariomycetes is
considered to be one of the largest classes in the phylum Ascomycota,'*® the class
Dothideomyecetes is the largest and most diverse class of ascomycete fungi**'?° and the
slight difference between the two classes within the NPRG fungal collection is in contrast
to what would be expected of the class level distribution.

The inclusion of reference sequences in the phylogenetic tree made it possible to
distinguish smaller clades within the twelve major clades which represented various

orders or genera of fungi. Although most classes were further resolved as representing
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one or two orders of fungi, the classes Sordariomycetes and Dothideomycetes comprised
six and four orders of fungi, respectively. This is again somewhat surprising given what
is known about fungal diversity within the two classes. In one case, the clade which
comprised the class Eurotiomycetes was further resolved to the genus level as Aspergillus
and Penicillium sequences. In all cases, the ability to identify major classes, orders, and
genera of fungal sequences allowed for a comprehensive classification of the NPRG
fungal collection that had not previously been obtained.

Although it was not possible to identify all sequences to the species level, using
DNA taxonomy resulted in valuable information regarding the relationship of sequences
to one another that would not have been possible without DNA taxonomy. Within the
NPRG fungal collection, 33 sequences represent various Penicillium species, with only
seven having been successfully identified to the species level. In the phylogenetic clade
for the Eurotiales fungi from this analysis, it is possible to see, for example, that the
isolates KP1-013B and BRD2-118C are highly related having formed their own
monophyletic clade, whereas KP1-013B is more distantly related to other Penicillium
isolates, such as KP1-123A (Figure 9). While all three sequences have been identified as
Penicillium sp., it is possible to conclude that isolates BRD2-118C and KP1-013B are
likely the same species, where as isolate KP1-123A is more likely to be a different
Penicillium species. In addition to revealing more information about an organism, the
ability to infer bioactivity and chemical properties based on a closely related sequence,
may be useful in targeting research efforts. This may be especially useful for highly
speciose genera such as Penicillium that have presented as a challenge to distinguish

between species,** but has been associated with the isolation of several diverse bioactive
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metabolites from alkaloids and polyketides with plant growth promoting qualities,*? to

quinazilones such as Verrucine F that hold pharmacological relevance.*??124
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CTi-016A- Talaromyces minioluteus
CT1-008A- Talaromyces minioluteus
CT1-013A- Talaromyces minioluteus
KP1-175G- Talaromyces minioluteus
KP1-131DA- Thysanophora penicillioides
KP1-131M- Thysanophora penicillioides
KP2-033B- Penicillium sp.

TC2-065 Penicillium sp.

TC2-064- Penicillium sp.

TC2-067- Penicillium sp.
BRD2-118C- Penicillium sp.
KP1-013B- Penicillium sp.
KP1-135C- Penicillium roseopurpureum
KP1-045C- Penicillium sp.
KP1-063J- Penicillivm sp.
KP2-001F- Penicillium sp.
KP1-075B- Penicillium sp.
KP1-175L- Penicillium sp.
KP1-175M- Penicillium sp.
KP1-045A- Penicillium sp.
KP1-135F- Penicillium sp.
KP1-131T- Aspergillus fumigatus
KP1-131AA- Aspergillus fumigatus
KP1-131¥- Aspergillus fumigatus
KP1-063N- Aspergillus fumigatus
KP1-1310- Aspergillus fumigatus
KP2-001C- Aspergillus fumigatus
KP2-0250- Aspergillus fumigatus
KP1-017E- Penicillium sp.
KP2-033H- Penicillium sp.
KP1-091A- Penicillium sp.
EP1-123A- Penicillium sp.
BRD2-117U- Penicillium sp.
BRD2-118B- Penicillium sp.
CT1-0068- Penicillium sp.
BRD2-125X- Penicillium sp.
TC2-020- Penicillium sp.

KP1-131L- Penicillium sp.
BRD2-117M- Penicillium sp.
BRD2-115M- Penicillium sp.

Figure 9. Phylogenetic clade depicting fungal sequences from the order Eurotiales within

the NPRG fungal collection.
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Using verified in-house data in combination with reference sequences rather than
relying solely on a database such as GenBank to identify new sequences can mitigate the
limitations that still exist with molecular identification, including insufficient sequence
data and varying standards for identification thresholds (e.g percent similarity) that often
result in ambiguous identifications.'?>1?" This may be especially useful in fungal
identification, as DNA-based phylogenies have previously illustrated complex
relationships between different genera and species of fungi, making them difficult to
identify when the sequences are not placed into a phylogenetic framework.*2¢13 While it
was not possible to obtain an identification for 11 of the sequences within the test set
using DNA taxonomy alone, these sequences highlighted aspects of the approach that
should be considered. Five of the sequences that could not be identified formed a
monophyletic clade together with little relation to a previously identified sequence within
the NPRG fungal collection. When identified as Pseudoplectania nigrella using DNA
barcoding, it was found that no similar sequences existed within the collection, and thus
served as a reminder that new or novel fungi to a collection may be more difficult to
identify using a single approach. When a reference sequence for Pseudoplectania nigrella
was included in the phylogenetic tree, it was possible to confirm the identification of the
sequences based on the monophyletic clade that again formed and included the reference
sequence. The remaining six sequences were identified to the genus level using DNA
barcoding and reference sequences, as their placement within the phylogenetic tree made
it difficult to obtain an identification. Within the phylogenetic tree, the sequences were of

similar distance and relation to identified sequences of two or more genera and it was not
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possible to determine an identification until an integrated approach was used. However,
in both cases of being unable to obtain an identification, it was still possible to obtain a
visual indication of where the sequence(s) were in relation to the rest of the phylogenetic
tree, and thus where the endophytes were with respect to the entire fungal collection.

The overall agreement between molecular identification results between the two
techniques suggests that DNA taxonomy can be used as an effective and reliable
identification technique, in combination with previously identified sequences. Moreover,
these results, in combination with previous research, provide a strong basis for the
argument that even in the absence of a definitive identification, phylogenetic analyses are
invaluable as they can reveal important information about a sequence, and thus an

organism, that may otherwise not be discovered.

Significance

Endophytes play a significant role in many scientific fields, from ecology and
biodiversity studies,®®" to clinical research and drug development.*?3132 The ability to
accurately identify fungal endophytes not only impacts research directly, but also
contributes to the growing body of knowledge of endophytes. In clinical research and
drug development specifically, endophytes have been identified as a promising source of
novel bioactive metabolites that have the capacity to serve as candidates for
therapeutics. 2121124132134 Ag the need for new drug candidates continues to rise,* the
need to discover novel bioactives does too. Given that the production of natural products
can often be associated with specific species or genera, 2313613 the ability to classify

sequences in relation to previously identified sequences and to accurately identify fungi
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can be beneficial in the field of natural product research as obtaining an identification can
enable access to existing data and knowledge in the literature, thereby allowing for more
targeted research efforts.

Although this project focused on the fungal sequences from the NPRG fungal
collection, the application of DNA taxonomy can, and should, be applied to other
sequence types (i.e plant, animal, bacterium, etc.) as it offers a different perspective for
interpreting not only the sequence data, but any data that may have been generated. In the
case of the NPRG, other data has already been gathered for the isolates within the fungal
collection including nuclear magnetic resonance (NMR) spectra, and bioactivity profiles.
By being able to place the sequences associated with the existing data in relation to one
another, it may be possible to find patterns in the data such as common chemical peaks in
the NMR spectra, or observed biological activity against a pathogen in the bioactivity
profile that correspond to phylogenetic clades that have formed. Finally, the challenges
associated with identifying a diverse group of organisms is not unique to the NPRG and
thus this work can be useful for other similar research groups working with a collection

or organisms, especially microbial collections.

Conclusion

Identification has been a limitation that has extended far beyond endophytes, with
numerous accounts of improper identifications being found in all domains of life. These
misidentifications, especially at the species level, occur readily and can be attributed to
several factors. One of the main causes of misidentifications is that an identification

based on a taxonomic approach often does not match data when compared to a molecular
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identification. As such, it has been strongly recommended to those working with fungi
that whenever possible, the identification of an unknown organism be obtained by
molecular methodology in association with morphology.?*

The objective of this research was to use DNA taxonomy as an alternate
technique with the sequences from the NPRG fungal collection to build a phylogenetic
tree that would allow for the identification of ambiguously identified sequences, and to
gain insight into the relationship between sequences. The resultant phylogenetic tree was
then used as a framework to determine whether DNA taxonomy could be used as a
primary method to identify new sequences using the fungal collection’s existing data.
The research described in this thesis has shown promising results that supports the use of
DNA taxonomy as a molecular technique for the identification of fungi that are both
accurate and insightful. While this work analyzed fungal sequences exclusively, the
framework of the approach has the potential to be applied to all kingdoms, resulting in an

opportunity to identify and classify sequences in an alternate way.
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Appendix 1: Newly generated DNA sequences from Génome Québec

>JD1-017A ITS1F
aaacaagtcccagcgcaagtcagcactagctggcaacacaatcgaactgcggggacgctt
taaagcccagtggtaccaaccceceggtgaccggagggggegggceategeccgaggteag
aacccactgagatgtacaataagcaatccgcagcggtccgatcggaccgttcacagacta
agtggttgtggggagectgctecttaagatatagtcgggeecggegggeagtegecgggg
gttttgcgtcegtaggtgaacctgcggaaggatcattacaagtgaggecgcecgaacaccy
gtcaaacggtggggaggceggctaacacccaccegtgtctacatactcttgttgetttgge
gggccgtggectccactgegggctetgetetgetegtgtgtgeccgecagaggaccaaac
tctgaatgttagtgatgtctgagtactatttaatagttaaaactttcaacaacggatctc
ttggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaat
tcagtgaatcatcgaatctttgaacgcacattgcgecctgtggtattccgcagggceatge
ctgttcgagcgtcatttaaccactcacgectggegtggtgttggggeacgeggtetegeg
gccctcgaaagceagtggeggegecggtgggctctaagegtagtacatacteecgetatag
agttcc

>JD1-017A_ITS4
cacccgagaggggggaggcegactataaacaagtcccagegcaagtcagceactagetggea
acacaatcgaNNNgcggggacgctttaaagcccagtggtaccaaccccecggtgaccgga
gggggcgggcatcgeccgaggtcagaacccactgagatgtacaataagcaatccgceageg
gtccgatcggaccgttcacagactaagtggttgtggggagectgetecttaagatatagt
cgggceccggegggceagtcgecgggggttttgegtecgtaggtgaacctgeggaaggatca
ttacaagtgaggccgecgaacaccggtcaaacggtggggaggeggctaacacceaccegt
gtctacatactcttgttgetttggcgggecgtggecteeactgegggctetgetctgete
gtgtgtgcccgecagaggaccaaactctgaatgttagtgatgtctgagtactatttaata
gttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaaty
cgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgeg
ccctgtggtattccgcagggeatgectgttcgagegteatttaaccactcacgectggeg
tggtgttggggcacgcggtetcgeggecctegaaageagtggeggegecggtgggetcta
agcgtagtacatactcc

>JD1-017B_ITS1F
gatcattgctggaacgcgccccaggcegcacccagaaaccctttgNNNNcttataccttac
tgttgcctcggegctagcetggtecttcggggeccctcaccetcgggtgttgagacggece
gccggceggccaacctaactcttgtttttacactgaaactctgagaataaaacataaatga
atcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatg
cgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcg
ccctetggtattccggagggcatgcectgttcgagcegtcatttcaaccctcaagectgget
tggtgatggggcactgcttttacccaaaagcaggcecctgaaattcagtggegagcetegec
aggaccccgagcgcagtagttaaaccctcgetttggaaggecctggeggtgecctgecgt
taaaccccccaacttctgaaaatttgacctcggatcaggtaggaatacccgetgaactta
agcatatcaata
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>JD1-017B_ITS4
tggtcatttagaggaagtaaaagtcgtaacaaggtcteegttggtgaaccageggaggga
tcattgctggaacgcgecccaggegeacccagaaaccctttgtgaacttataccttactg
ttgccteggegcetagetggtecttcggggecccteaccctegggtgttgagacggeccgce
cggcggcecaacctaactcttgtttttacactgaaactctgagaataaaacataaatgaat
caaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaatgeg
ataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegece
ctctggtattccggagggcatgectgttcgagegteatttcaaccetcaagectggctty
gtgatggggcactgcttttacccaaaagcaggecctgaaattcagtggegagetegecag
gaccccgagegceagtagttaaaccctegcetttNNNaggccectggeggtgecctgeegtta
aaccccecaac

>JD1-017C_ITS1F
gatcattacagagttatcaaaactcNNNacccatgtgaacatacctcgegttgectegge
aggtggcgtctcgecccgtaagaacctacectgtaggaccttacceggtagacgacectg
ccgacggceccccgaaactctgttttatagcattaaacttctgaaaacataactaaataag
ttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaatgce
gataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcge
ccactagtattctggtgggcatgectgttcgagegtcatttcaacccttaageecctgtt
gcttagegttaggagectaccggaactctctggtagetceccaaagteagtggeggagec
ggttcgcactccagacgtagtagettttacacgtcgectgtagegegggecggteecctg
ccataaaacaccccaatttttataggttgacctcggatcaggtaggaataccegctgaac
ttaagcatatca

>JD1-017C_ITS4
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattacag
agttatcaaaactcccaaacccatgtgaacatacctcgegttgectcggeaggtggegte
tcgccecgtaagaacctaccctgtaggaccttacceggtagacgacccetgecgacggece
ccgaaactctgttttatagcattaaacttctgaaaacataactaaataagttaaaacttt
caacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaat
gtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccactagtat
tctggtgggceatgectgttcgagegteatttcaacccttaageccctgttgcttagegtt
aggagcctaccggaactctctggtagcetccccaaagtcagtggeggageeggttcgeact
ccagacgtagtagcttttacacgtcg

>JD1-017E_ITS1F
gatcattacagagttgcaaaactcNNNaccattgtgaacgtcacNNNatatcgttgcttc
ggcgggtggttcccactcgggtaccgcatctcceectcggggtaggtageccgecggagg
cgtctcaactctcgattttaattggcatctctgagtaacttataaaataagtcaaaactt
tcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaa
tgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcccgctagta
ttctggcgggcatgcectgttcgagcegtcatttcaaccatcaagccccaggcettgtgttgg
ggccctgeggecgtcecgeageccccgaaaagcagtggegggctegetgtcacaccgageg
cagtagtatatcttcgctgggacgtgattgcgggttccggcecgtgaaacaccccaattta
tcaaggttgacctcggatcaggtaggaatacccgctgaacttaagcatatca
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>JD1-017E_ITS4
tagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattaca
gagttgcaaaactcccaaaccattgtgaacgtcaccgtatategttgcttcggegggtgg
ttcccactcgggtaccgcatctceccctcggggtaggtagececgecggaggegtetcaac
tctcgattttaattggcatctctgagtaacttataaaataagtcaaaactttcaacaacy
gatctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaattg
cagaattcagtgaatcatcgaatctttgaacgcacattgcgcccgctagtattctggegg
gcatgcctgttcgagegteatttcaaccatcaagccccaggcttgtgttggggecctgeg
gccgtccgeageccccgaaaagceagtggegggctegetgtcacaccgagegcagtagtat
atcttcgcNNNNacgtgattgcgggttccggecgtgaaacaccecaat

>JD1-017F_ITS1F
acgcgaatggccgggcctcgtcaccaccecttctgggggtggaatectggggggeccggt
gtcttttgattatctcccatctgtgaactcttccactgttgettccgtgagectgtact
ctgctetetttgggagtcggageacctgaaaagecctggttctgccaggggegeacggea
atggtaccacaactctggttttatgttgtatcagtctgagtggttaacacacaaacaagt
taaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaatgeg
ataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgec
tcctggtattccgggaggcatgectgttcgagegtcatcaaacacatcctcaagtatttt
tgcttggttgtggaggaagatagtctgttgattatccectctggaattcctcagcagaga
ccacagcagcctcaggtgtgataatactacctegcttgagtgttattgtgggetecegct
ggagagcagcccccagcttttatcatgtttgacctcggatcaggtagggatacccgetga
acttaagcatatcaa

>JD1-017F_ITS4
aggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaattaa
acgcgaatggccgggectcgtcaccaccecttctgggggtggaatectggggggeccggt
gtccttttgattatctcccatctgtgaactcttccactgttgcttccgtgagectgtact
ctgctctetttgggagtcggageacctgaaaagecctggttctgccaggggegeacggea
atggtaccacaactctggttttatgttgtatcagtctgagtggttaacacacaaacaagt
taaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaatgeg
ataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgec
tcctggtattccgggaggcatgectgttcgagegtcatcaaacacatcctcaagtatttt
tgcttggttgtggaggaagatagtctgttgattatccectctggaattcctcagcagaga
ccacagcagcctcaggtgtgataatactacctcgcttgagtgttattgtgggeteccg

>JD1-017G_ITS1F
tgtgctcagectegctctaatccactcaaccectgtgeactattcggagtgttgcaaget
gagacttgaataggtcttggtcgegtttctgatgcggetgggttctaagacagtcaaage
ttgtcctccggtctatatacaaactcttataatgtcttgtagaatgtgttagectctegt
taggcgaaacttaaatacaactttcaacaacggatctcttggctctcgcatcgatgaaga
acgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttg
aacgcaccttgcgctccttggtattccgaggagcatgectgtttgagtgtcatgttaata
tcaaccccgteggtttgtaaatcagaccgttgggtgttggacttggaggttettgetgge
tgcaaagtcggctectcttgaatgtattagcettgggectgttgtgegtgetcgeggtgta

61



ataagttttattcatcgtttgggtcgtacacttattgggcttgcttctaactgtcttcgg
acaaacataacctttgactctgacctcaaatcaggtaggactacccgctgaacttaagea
tatcaat

>JD1-017G_ITS4
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaac
gagttttaagtgggcttgatgctggcetttaccaaaagcatgtgctcagectegctctaat
ccactcaacccctgtgcactattcggagtgttgcaagctgagacttgaataggtcttggt
cgcgtttctgatgcggctgggttctaagacagtcaaagcettgtectecggtctatataca
aactcttataatgtcttgtagaatgtgttagcctctegttaggcgaaacttaaatacaac
tttcaacaacggatctcttggctctcgcatcgatgaagaacgcagcgaaatgegataagt
aatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaccttgcgetecttgg
tattccgaggagcatgcctgtttgagtgtcatgttaatatcaacceegteggtttgtaaa
tcagaccgttgggtgttggacttggaggttettgctggetgcaaagtcggetectettga
atgtattagcttgggcctgttgtgcgtgctegeggtgtaataagttttattcatcgtttg
ggtegtac

>SS1-033A_ITS1F
atcattacaagaagccgaaaggctacttaaaaccatcgcgaacttatccaagttgcttcg
gcggcegeggtteccctcacagggegecgcagecccgectetcaggaggtatggggegecc
gccggaggtacgaaactctgtattatagtggtatctctgagtaaaaaacaaataagttaa
aactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcegata
agtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecegc
tagtactctagcgggcatgcctgttcgagegtcatttcaaccctcaagetetgcettggty
ttggggecctacggetgecgtaggecctgaaaggaagtggegggcetegetacaacteega
gcgtagtaattcattatctcgctagggaggtgeagegtgctectgecgttaaagacceca
tctttaaccaaggttgacctcggatcaggtaggaatacccgcetgaacttaagcatatca

>SS1-033A_ITS4
tagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattaca
agaagccgaaaggctacttaaaaccatcgcgaacttatccaagttgettcggeggegegg
ttcccctcacagggegecgeageccegcectetcaggaggtatggggegecegecggaggt
acgaaactctgtattatagtggtatctctgagtaaaaaacaaataagttaaaactttcaa
caacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtg
aattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcccgetagtactct
agcgggcatgectgttcgagegteatttcaaccetcaagctcetgcttggtgttggggecc
tacggctgccgtaggecctgaaaggaagtggegggctcgctacaactccgagegtagtaa
ttcattatctcgctagggNNNtgcagegtgctectgeegttaaagaccecat

>5S1-033B_ITS1F
gatcattacaagaagccgaaaggctacttaaaaccatcgtgaacttatccaagttgcette
ggcggcegeggcteecctcacagggegecgeageccccgcectetcaggaggtatggggeac
ccgccggaggtactaaactctgtattatagtggeatctctgagtaaaaaacaaataagtt
aaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaatgega
taagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecc
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gctagtactctagcgggcatgectgttcgagegteatttcaaccctcaagetetgettgg
tgttggggccctacggcetgecgtaggecctgaaaagaagtggegggctegetacaactee
gagcgtagtaattcattatctcgctagggaggtgcggegtgctectgecgttaaagacce
atctttaaccaaggttgacctcggatcaggtaggaatacccgctgaacttaagcatatc

>SS1-033B_ITS4
aggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattacaaga
agccgaaaggctacttaaaaccatcgtgaacttatccaagttgcttcggeggegeggcte
ccetcacagggegecgeagecccegectetcaggaggtatggggeaccecgeeggaggtac
taaactctgtattatagtggcatctctgagtaaaaaacaaataagttaaaactttcaaca
acggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaa
ttgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgctagtactctag
cgggcatgectgttcgagegtcatttcaaccctcaagetetgettggtgttggggeccta
cggctgcegtaggcecctgaaaagaagtggegggctegetacaactcegagegtagtaatt
cattatctcgctagggaggtgcggegtgctectgecgttaaagacceatctta

>SS1-033C_ITS1F
gatcattactgagttcttacaaactccaccctttgtgaaccaNNNNaactgttgectegg
cgcgagetgeggetgcttggtagetacceggtagtcacctacccgggagetaceeggtag
cgtctgegtacaggeccgecgaaggaccaccaaactctgtttgacagtgtattctgaatg
cttcaactaaatagttaaaactttcaacaacggatctcttggttctggcatcgatgaaga
acgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttg
aacgcacattgcgcccattagtattctagtgggeatgcectattcgagegtcatttcgace
ctgaagccctagttgcttcgegtcgggactctactggcetacectgtagttccctaatgac
agtggcggagttcaggtgtactctcagegtagtaatttcatctegettttgcagtagect
ggtcgecggcecgtaaaaccecctattttctagtggttgacctcggattaggtaggaatac
ccgctgaactNaagcatatcaa

>5S1-033C_ITS4
ttggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccageggaggg
atcattactgagttcttacaaactccaaccctttgtgaaccataccaactgttgectcgg
cgcgagetgeggctgcttggtagetacceggtagtcacctacccgggagetaceeggtag
cgtctgegtacaggeccgecgaaggaccaccaaactctgtttgacagtgtattctgaatg
cttcaactaaatagttaaaactttcaacaacggatctcttggttctggcatcgatgaaga
acgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttg
aacgcacattgcgcccattagtattctagtgggeatgcectattcgagegtcatttcgace
ctgaagccctagttgcettcgegtcgggactctactggetacectgtagttecctaatgac
agtggcggagttcaggtgtactctcagegtagtaatttcatctcge

>SS1-033E_ITS1F
tgttgcctcggcagaagcetacctggttaccttaccttggaacggcectacectgtagegec
ctaccctggaacggectaccctgtaacggcetgeecggtggactaccaaactettgttattt
tattgtaatctgagcgtcttattttaataagtcaaaactttcaacaacggatctcttggt
tctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagt
gaatcatcgaatctttgaacgcacattgcgeccattagtattctagtgggceatgectgtt
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cgagcgtcatttcaacccttaagectagcettagtgttgggagcectactgcettttgctage
ggtagctcectgaaatacaacggeggatctgegatatcctctgagegtagtaatttttate
tcgcttttgactggagttgcagegtctttagecgctaaaccecccaatttttaatggttg
acctcggatcaggtaggaatacccgctgaacttaagcatatca

>SS1-033E_ITS4
tgatatgcttaagttcagcgggtattcctacctgatccgaggtcaaccattaaaaattgg
ggggtttagcggctaaagacgctgcaactccagtcaaaagcgagataaaaattactacge
tcagaggatatcgcagatccgcecgttgtatttcaggagcetaccgcetagcaaaagcagtag
gctcccaacactaagetaggcttaagggttgaaatgacgctcgaacaggceatgeecacta
gaatactaatgggcgcaatgtgcgttcaaagattcgatgattcactgaattctgcaattc
acattacttatcgcatttcgctgegttcttcatcgatgccagaaccaagagatccgttgt
tgaaagttttgacttattaaaataagacgctcagattacaataaaataacaagagtttgg
tagtccaccggcagcecgttacagggtaggecgttccagggtagggegctacagggtagge
cgttccaaggtaaggtaaccaggtagcttctgccgaggceaaca

>SS1-033H_ITS1F
tactattgttgctttggcgggeccgectecggecaccggcetecggetggtgagegeccgec
agaggaccccaaactctgaaatttagtgtcgtctgagtactattttaatagttaaaactt
tcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaa
tgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecccttggta
ttccggggggcatgectgttcgagegtcattacaaccctcaagctctgettggtattggg
cgtcececggeageggggtgccctaaaatcagtggeggtgccgtctggctctaagegtagt
aaatctctcgcetctggagacccggeggatgcttgccagcaacceccaattttttaaggtt
gacctcggatcaggtagggatacccgctgaacttaagcatatcaataageggag

>S5S1-033H_ITS4
tggtcatttagaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggaggga
tcattacagagttcatgcccttcggggtagatctccecaccegtgttattatactattgtt
getttggcgggeccgecteggecaccggeteeggetggtgagegeecgecagaggaceece
aaactctgaaatttagtgtcgtctgagtactattttaatagttaaaactttcaacaacgg
atctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattge
agaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccgggggg
catgcctgttcgagegtcattacaaccctcaagcetetgettggtattgggegteeccgge
agcggggtgccctaaaatcagtggeggtgecgtetggetctaagegtagtaaatctete

>SS1-0331_ITS1F
tgttgcctcggcagaagctgcteggtgeaccttaccctggaacggectacectgtagege
cttaccctggaacggectaccetgtageggetgecggtggactaccaaactcttgttatt
ttattgtaatctgagcgtcttattttaataagtcaaaactttcaacaacggatctcttgg
ttctggcatcgatgaagaacgcagcgaaatgegataagtaatgtgaattgcagaattcag
tgaatcatcgaatctttgaacgcacattgcgcccattagtattctagtgggceatgectgt
tcgagcgtcatttcaacccttaagectagettagtgttgggagectactgcttttactag
ctgtagctcctgaaatacaacggcggatctgcgatatcctctgagegtagtaaattttta
tctcgcettttgactggagttgcagegtctttagccgctaaatcecccaatttttaatggt
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tgacctcggatcaggtaggaataccegcetgaacttaagcatatcaat

>SS1-0331_ITS4
tagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattata
gagttttctaaactcccaacccatgtgaacttaccattgttgectcggcagaagetgcete
ggtgcaccttaccctggaacggcectaceetgtagegecttacectggaacggectacect
gtagcggctgecggtggactaccaaactcttgttattttattgtaatctgagegtcttat
tttaataagtcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgea
gcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacge
acattgcgcccattagtattctagtgggcatgectgttcgagegtcatttcaacccttaa
gcctagettagtgttgggagcectactgcttttactagetgtagctectgaaatacaacgg
cggatctgcgatatcctctgagcegtagtaaatttttatctcgoetttt

>SS1-033L_ITS1F
ttactgagtgagggcccccgggctegaccteccacectttgtgaacacaacttgttgett
cgggggegaccctgecgtttacgcggegagegeccecggaggecttcaaacactgceatca
ttgcgtcggagtttaagcaaattaaacaaaactttcaacaacggatctcttggttctgge
atcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatca
tcgaatctttgaacgcacattgcgecctctggtattccggagggceatgectgttcgageg
tcatttcaccactcaagcctagcttggtattgggcgecgeggtgttccgegegectcaaa
gtctceggcetgagcetgtecgtetecaagegttgtgatttcattaatcgcetctggagegeg
ggcggecgeggecgttaaatctttcacaaggttgacctcggatcaggtagggataceegce
tgaacttaagcatatca

>S5S1-033L_ITS4
gaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattactga
gtgagggeccccgggcetcgaccteecaccetttgtgaacacaacttgttgettcggggge
gaccctgecgtttacgcggegagegeecceggaggcecttcaaacactgcatcattgegte
ggagtttaagcaaattaaacaaaactttcaacaacggatctcttggttctggcatcgatg
aagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatc
tttgaacgcacattgcgecctctggtattccggagggceatgectgttcgagegtcatttc
accactcaagcctagcttggtattgggegeegeggtgttcegegegectcaaagteteey
gctgagctgtecgtetccaagegttgtgatttcattaaNcgctctggagegegggeggec
gcggecgttaaat

>SS1-033M_ITS1F
gtttaccgaaccactgttgcttcggegggceccgtcttcacgaccgecggaggaccgtcaa
accgtcctctggtccgegeccgecgatggecccaacttaacaaattcttaaatgaategt
gtcattgtctgagtactatttgaaaaaataaattaaaactttcaacaacggatctcttgg
ttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgcgaattgcagaattcca
gtgagtcatcgaatctttgaacgcacattgcgecctttggtattccgaagggeatgectg
ttcgagcgtcattatcacccctcaagecctetettgggtttggtgttggacggectggte
aggcaactgacccctcctaaagacaatgacggcegtectcgtgggatecceggtacactga
gcttcttaactgagcacgtatcggatcaagggtctacgggacacggtctgaaaacctata
tattttctcaaggttgacctcggatcaggtagggataccegctgaacttaageatat
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>S5S51-033M_ITS4
gaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaaga
gttagggtctctcaggeccgatctcccaacceattgtttaccgaaccactgttgettcgg
cgggeccgtcttcacgaccgccggaggaccgtcaaaccgtectetggtecgegecegecg
atggccccaacttaacaaattcttaaatgaatcgtgtcattgtctgagtactatttgaaa
aaataaattaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcage
gaaatgcgataagtaatgcgaattgcagaattccagtgagtcatcgaatctttgaacgca
cattgcgccectttggtattccgaagggcatgectgttcgagegtcattatcaccectcaa
gecctetettgggtttggtgttggacggectggtcaggcaactgaccectcctaaagaca
atgacggcgtcctegtgggatccceggtacactgagcttettaactgageacgtatcgga
tcaagggtctacgggacacggtctgaaaaccta

>SS1-033N_ITS1F
atcgcgaaaggggccgggttgecctacaccNNNtctgggggtgatatggtgggceaactgg
ccecegcttttgattatatcccatctgtgaacttttccactgttgcttecgtgagectgta
ctttgctctctttgagagttggagcacctgaaaagecctggttctaccaggggegeacgg
caatggtaccacaactctggttttatgttgtataagtctgagtggttaacacacaaacaa
gttaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaatg
cgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgeg
cctectggtattccgggaggeatgectgttcgagegtcatcaaacacatectcaagcatt
tttgcttggtcctggaggaagatggtetcttgactatcccctetggaattcctcagcaga
gaccacagcagcctcaggtgtgataattctacctegettgagtgttactgtgggeteeeg
ctggagaacagccccccagettttaccacgtttgacctcggatcaggtagggataceege
tgaacttaagcatatcaa

>SS1-033N_ITS4
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaat
taatcgcgaaaggggeegggttgccctacaccecttctgggggtgatatggtgggeaact
ggccccgcttttgattatatcecatctgtgaacttttccactgttgcttcegtgagectg
tactttgctctctttgagagttggagcacctgaaaagecctggttctaccaggggegeac
ggcaatggtaccacaactctggttttatgttgtataagtctgagtggttaacacacaaac
aagttaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaa
tgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattg
cgcctectggtattccgggaggcatgectgttcgagegtcatcaaacacatcctcaagea
tttttgcttggtectggaggaagatggtcetcttgactatcecctetggaattectcagea
gagaccacagcagcctcaggtgtgataattctacctcgettgag

>SS1-033P_ITS1F
aattctctgaaaggtcgcecggtacccNNNcecccttaaacgaggggecggggaaggtect
ctcacacccttgtgtaccttaccaccgttgetttggcgggecgacceggtttcgaccegg
gcggceeggegeccccagecctcaccggecaggacgtcaggcetaagegeccgecagtatac
aaaactcaagcgattatttcatgtagtcctgatgaattattcaattaattaaaactttca
acaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgt
gaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctetggtatte
cggagggcatgcctgttcgagegtcatttcaaccctcaagetetgettggtattgggega
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cgtcegetgecggacgegectcgaagacctcggegacggcegtectagectcgagegtagt
agtaatatctcgctttggagtgctgggegttggecgecggacaatcgacctttggtctat
tacttccaaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaata

agcggag

>SS1-033P_ITS4
gaactagtaattctctgaaaggtcgccggtacceggtececcttaaacgaggggecgggg
aaggtcctctcacacccttgtgtaccttaccaccgttgetttggcgggecgacceggttt
cgacccgggeggecggegeccccagecctcaccggecaggacgtcaggctaagegeecge
cagtatacaaaactcaagcgattatttcatgtagtcctgatgaattattcaattaattaa
aactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgegata
agtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccte
tggtattccggagggcatgcctgttcgagegtcatttcaaccctcaagetcetgcettggta
ttgggcgacgtccgetgecggacgegcectcgaagaccteggegacggegtectagecteg
agcgtagtagtaatatctcgctttggag

>SS1-033R_ITS1F
taattaatcgcgaaaggggeegggttgccctacaccNNNtctgggggtgatatggtggge
aactggccccgcttttgattatatcccatctgtgaacttttccactgttgettcegtgag
cctgtactttgctctctttgagagttggagtacctgaaaagecectggttctaccagggge
gcacggcaatggtaccacaactctggttttatgttgtataagtctgagtggtcaacacac
aaacaagttaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcage
gaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgeac
attgcgectectggtattccgggaggeatgectgttcgagegteatcaaacccatectca
agcatttttgcttggtcctggaggaagatggtcttctgactatccectctggaattecte
agcagagaccacagcagcctcaggtgtgataagtctacctegettgagtgttactgtggg
ctccegcetggagaacagecceccagcttttaccatgtttgacctcggatcaggtagggat
acccgctgaacttaagcatatcaata

>SS1-033R_ITS4
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaat
taatcgcgaaaggggcegggttgccctacaccecttctgggggtgatatggtgggeaact
ggccccgcttttgattatatcecatctgtgaacttttccactgttgcttcegtgagectg
tactttgctctctttgagagttggagtacctgaaaagccctggttctaccaggggegeac
ggcaatggtaccacaactctggttttatgttgtataagtctgagtggtcaacacacaaac
aagttaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaa
tgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattg
cgcctectggtattccgggaggcatgectgttcgagegtcatcaaacccatcctcaagea
tttttgcttggtectggaggaagatggtcttctgactatcecctetggaattectcagea
gagaccacagcagcctcaggtgtgataagtctacctegcttga

>SS1-033S_ITS1F
gtgaatactacctaaaaaatgttgcctcggcgcaggtNNNNccttttacagggtccctte
tccectaggggtttaggagcagaccggecggceggcecctataaactcttgtttttgtaaaa
tcatctgagtaaaaaaaataaatgaatcaaaactttcaacaacggatctcttggttctgg
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catcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatc
atcgaatctttgaacgcacattgcgcccggtggtattccaccgggeatgectgttcgage
gtcatttcaaccctcaaagcectagctttggtgttggaggaagacctgtaaaaaggteece
tcccaaatttagtggcgggctegcetagaattttgagegtagtaattttacctegttttta
aagactagtgggacttcttgccgtaaaaccceccaactttctgaaaattgacctcgaate
aggtaggaatacccgctgaacttaagcatatcaataagcggag

>SS1-033S_ITS4
gtcatttagaggaagtaaaagtcgtaacaaggNNNccgttggtgaaccagcggagggatc
attgctggaacaaacgccctcacgggtgctacccagaaaccctttgtgaatactacctaa
aaaatgttgcctcggcegceaggttggeccttttacagggtcccttctcccctaggggttta
ggagcagaccggccggcggccctataaNNNNNtgtttttgtaaaatcatctgagtaaaaa
aaataaatgaatcaaaactttcaacaacggatNNNNtggttctggcatcgatgaagaacg
cagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaac
gcacattgcgcccggtggtattccaccgggcatgcctgttcgagcgtcatttcaaccctc
aaagcctaNNNNTtggtgttggaggaagacctgtaaaaaggtcccctcccaaattt

>RAS1-015A ITS1F
tgttgcctcggcagaagcetacctggttaccctaccttggaacggectaceetgtagegec
ttaccctggaacggcctaccctgtaacggctgccggtggactaccaaactcttgttattt
tattgtaatctgagcgtcttattttaataagtcaaaactttcaacaacggatctcttggt
tctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagt
gaatcatcgaatctttgaacgcacattgcgeccattagtattctagtgggceatgectgtt
cgagcgtcatttcaacccttaagectagettagtgttgggagectaccgcttttgctage
ggtagctcctgaaatacaacggeggatctgegatatcctetgagegtagtaatttttate
tcgcttttgactggagttgcagegtctttagecgctaaaccecccaaattttttaatggt
tgacctcggatcaggtaggaataccegetgaacttaagcatatca

>RAS1-015A ITS4
tagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattata
gagttttctaaactcccaacccatgtgaacttaccattgttgectcggcagaagetacct
ggttaccctaccttggaacggectaccctgtagegecttaccctggaacggectacectg
taacggctgccggtggactaccaaactettgttattttattgtaatctgagegtcttatt
ttaataagtcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcag
cgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgea
cattgcgcccattagtattctagtgggcatgectgttcgagegtcatttcaacccttaag
cctagcttagtgttgggagectaccgcttttgctageggtagetectgaaatacaacgge
ggatctgcgatatcctctgagegtagtaatttttatctegoetttt

>RAS1-015B_ITS1F
ttgagacagcccgtcggceggccaacctaactcttgtttttacactgaaactctgNNNaca
aaacataaatgaatcaaaactttcaacaacggatctcttggttctggcatNNNtgaaaaa
cgcagcgaaatgcgataagtaatgtgaattgcNNNattcagNgaatcatcgaatctttga
acgcacattgcgccctctggtattccggagggcatgcctgttcgagcgtcatttcaacce
tcaagcctggcttggtgatggggcactgcttcttac

68



>RAS1-015B_ITS4
gttggtgaaccagcggagggatcattNctggaacgcgccccaggcgcacccagaaaccct
ttgtaaacttataccttactgttgNNNcggcgctagctggtcccNcNNNgcccctcaccN
NcgggtgttgagacagcccgtcggcggccaacctaacNNNtgtttttacNcNgaaactNt
gagcacaaaacataaatgaatcaaaactttcaacaNcggatctcttggttctggcatcNa
tgaagaNNNcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcaNNNNa
tctttgaacgcacattgcgecctNNggtattcNNgagggcatgectgttcgagegtcatt
tcaaccctcaagcctggcttggtgatggggcNNNgcttcttacccaagaagcaggccctg
aaattcagtgg

>RAS1-015H_ITS1F
gatcattacagagactctgccctttgggtagaccteccaccctgtgtegttatacctttg
ttgctttggcgggecgcggggctecggecctgecectggetecggetagggegegeecge
cagaggactccaaaacctgaatgttagtgtcgtctgagtactatataatagttaaaactt
tcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaa
tgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecccttggta
ttccggggggcatgectgttcgagegtcattacaaccetcaagetetgettggecttggg
cgtcaccggtccecggtgtgccttaaaatcagtggeggegecgtetggctctaagegtag
taaacactctcgctacagacgcccggeggatgctggecagcaacceccaatctatcaagg
ttgacctcggatcaggtagggatacccgctgaacttaagcatatcaa

>RAS1-015H _ITS4
gaggaagtaaaagtcgtaacaaggtctecgtaggtgaacctgcggagggatcattacaga
gactctgccctttgggtagacctcccaccctgtgtegttatacctttgttgetttggegg
gccgeggggcteeggecctgeecctggetecggetagggegegeccgecagaggacteca
aaacctgaatgttagtgtcgtctgagtactatataatagttaaaactttcaacaacggat
ctcttggttctggeatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgeag
aattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccggggggcea
tgcctgttcgagegtcattacaaccctcaagetetgettggecttgggegtcaccggtee
ccggtgtgecttaaaatcagtggeggegecgtetggetetaagegtagtaaacactcteg
ctNcNgacgcceggeggatgetggecagcaacceccaat

>RAS1-015K_ITS1F
accgaactttgttgctttggcaggceccctggtcactagetgactcgegeagetaccagec
atgcctgccaaaggacccaaactctgaaatttttgctgtctgagtactatgtaatagtta
aaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgegat
aagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeect
ctggtattccggggggeatgectgttcgagegtcattacaaccetcacgectgacgtggt
attgggcagaccctttggggectgcectcaaagtcagtggceggtacegtgtgaccecgaag
cgtagtactactcgtcgcttctgggcegtcaggeggceagectgecagcaaacceecacttt
acaaggttgacctcgaatcaggtagggatacccgctgaacttaagcatatcaataagegg

ag
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>RAS1-015K ITS4
tcttggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaa
ggatcattaaagaatatcaggcctcacggecctattctcaccetttgtctaccgaacttt
gttgctttggcaggeccctggteactagetgactcgegeagetaccagecatgectgeca
aaggacccaaactctgaaatttttgctgtctgagtactatgtaatagttaaaactttcaa
caacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtg
aattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctctggtattce
ggggggcatgectgttcgagegtcattacaaccctcacgcectgacgtggtattgggceaga
ccctttggggectgectcaaagtcagtggeggtacegtgtgacccecgaagegtagtacta
ctegtc

>RAS1-015L_ITS1F
ccetetggtattccggggggeatgectgttcgagegteattacaaccetcacgectggNN
NNNtattgggcagaccctttggggcectgcctcaaagtcagtggeggeaccgtgtgac

>RAS1-015L_ITS4
cttggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaag
gatcattaaagaatatcaggcctcacggecctattctcaccctttgtataccgaactttg
ttgctttggcaggceccctggteactagetgactcgegeagetaccagetatgectgecaa
aagacccaaactctgaaatttttgctgtctgagtactatgtaatagttaaaactttcaac
aacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtga
attgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcecctctggtatteeg
gggggcatgcctgttcgagegtcattacaaccctcacgectggegtggtattgggeagac
cctttggggcctgectcaaagtcagtggeggeaccgtgtgaccccgaagegtagtactac
tcgtc

>RAS1-015P_ITS1F
tactttgttgccttggegeegtgcgecagtgNNNNNaaaccegtgaatcattgetgtetg
agtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaag
aacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatcttt
gaacgcacattgcgecccctggceattccggggggceatgcttgttcgagegtcattacaac
cctcaagceteegcttggtgttgggetegectttctcggaaggectgectcaaagteagty
gcggecgecgtecgaccttcagegeagtaatgctegtegetgcaagggaagggtagcaag
cgccgtcatacaacccccacacacaaggttgacctcggatcaagtagggataceegctga
acttaagcatatcaataagcggag

>RAS1-015P_ITS4
cttggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaag
gatcattaaagaataacacgcctccgggcegctattctcaccctttgegtaccatactttg
ttgccttggegeegtgegecagtggetcgaaaccegtgaatcattgetgtctgagtacta
tataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgceag
cgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgea
cattgcgecccctggeattccggggggcatgettgttcgagegtcattacaaccctcaag
ctcegettggtgttgggcetegectttctcggaaggectgectcaaagtea
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>RAS1-015Q ITSIF
aaacaagcttccagcgcaagtcagcactactggcaacacaatcgaattgcggggacgctt
taaagcccaccggtaccaacagceccttctaagggcetgggegageatagetcgaggttaca
acccagtgggatggtacaataagcaatccgcageggecgagecgtccacagactaagtgg
ttgtgggtaggagaaccctatctaagatatagtcgggectgaggagagatccecggggct
tctgegtecgtaggtgaacctgcggaaggatcattaataaggataccgggaaaccggtag
acccacccgtgtctatctactcttgttgetttggcaggecgtggectecaccgtgggete
tgcctgegegtgectgccagaggaccaaactctgaattttagtgatgtetgagtactata
taatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcageg
aaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaca
ttgcgeccggtggtattccgecgggeatgectgttcgagegtcattataaccactcaage
ctagcttggtattggggttcgeggttcegeggcetectaaaatcggtggeggtgecggtgg
gctctaagcgtagtaaatctectegetatagggteecteeggteacttgccagaacceece
aatttttacaggttgacctcggat

>RAS1-015Q ITS4
gaggaagtaaaagtcgtaacaaggttttgctaagcaacagtcNNNctgtagcagagctta
acggagaccttgcacccgagaggggggaggcgactataaacaagcttccagegcaagtca
gcactactggcaacacaatcgaattgcggggacgctttaaagcccaccggtaccaacage
ccttctaagggctgggegagceatagetcgaggttacaacccagtgggatggtacaataag
caatccgcagcggcecgagecgtccacagactaagtggttgtgggtaggagaaccctatct
aagatatagtcgggectgaggagagatcceccggggcttctgegtecgtaggtgaacctge
ggaaggatcattaataaggataccgggaaaccggtagacccaccegtgtctatctactct
tgttgctttggcaggecgtggectccaccgtgggctetgectgegegtgectgecagagg
accaaactctgaattttagtgatgtctgagtactatataatagttaaaactttcaacaac
ggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaatt
gcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccggtggtattccgecg
ggcatgcctgttcgagegtcattataaccactcaagectaNNNtggtattggggttcgey
gttccgeggcetectaaaatcggtggeggtgecggtgggcetctaagegtagtaaatcte

>RAS1-015R_ITS1F
cattgcgcecctgtggtattccgcagggceatgectgttcgagegtcattatagecaattaa
gcctagcettagtattggggctegeggtetcgeggectctaaaaccagtggeggtgecggt
aggctctgagcgtagtaatactcctegetatagagtectgteggttcectgecagaacce
ccatattttatcaggttgacct

>RAS1-015R_ITS4
tgtagcagagcttaacggagaccttgcacccgagaggggggaggcgactataaaagaact
cccggegceaagtcageaccgctggeaacacaatcgaattgcggggacgctttaaagcetca
ccagtaccaactgctcttccagggcagggctagcttagctagaggtcacaacctggtagg
atgctacaataagc

>RAS1-015U_ITS1F
atcattaaggagtataagacgaagcttcggcttctgactccccaNNNNTttgcttaccate
cceccatacttcggegggcegatatagagggaatgaacttctagcgatagaggatecteect

71



ctgtcNNNgctcgccggcattacaaaacctcaagctataacagtgetgtctgageatttg
caagcaaaagaataaaaactttcaacaacggatctcttggttctggcatcgatgaagaac
gcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaa
cgcacattgcgecctetggtattccggagggcacacctgttcgagegctagtacaacaat
caagctcagcttggtgttggatctggecctttcctcggaagggacctttccaaaactcat
gggcgceegcecgtecggctccaagegtagcaagcgaaagecctegctttggatagtcgggt
cgatggccgecggtaaacacttggggtaacccaaattactacagtttagectcggatcag
gtggggatacccgctgaacttaagcatatcaataageggag

>RAS1-015U_ITS4
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaagga
tcattaaggagtataagacgaagcttcggcettctgactccecatectttgettaccatce
cccatacttcggcgggcegatatagagggaatgaacttctagcgatagaggatccteecte
tgtcccagcetcgecggeattacaaaacctcaagctataacagtgctgtctgagceatttge
aagcaaaagaataaaaactttcaacaacggatctcttggttctggcatcgatgaagaacg
cagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaac
gcacattgcgecctetggtattccggagggceacacctgttcgagegctagtacaacaate
aagctcagcttggtgttggatctggecctttcctcNgaagggacctttccaaaactcatg
ggcgceegcecgtecggetecaagegtagcaagegaaagecctegctttggat

>JD1-047D_ITS1F
cttataccttactgttgcctcggegctagetggteccteggggeccctcaccctegggtg
ttgagacagcccgtcggeggcecaacctaactcttgtttttacactgaaactctgagceaca
aaacataaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaa
cgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttga
acgcacattgcgccctctggtattccggagggcatgectgttcgagegtcatttcaacee
tcaagcctggcttggtgatggggceactgcttcttacccaagaagcaggcecctgaaattca
gtggcgagctcgecaggaccccgagegcagtagttaaaccetegctctggaaggecctgg
cggtgecctgecgttaaacceecaacttctgaaaatttgacctcggatcaggtaggaata
cccgctgaacttaageatatcaataagcggagga

>JD1-047D_ITS4
cttggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccageggagg
gatcattgctggaacgcgcecccaggegeaccecagaaaccctttgtgaacttataccttac
tgttgcctcggegctagetggteccteggggecccteaccctegggtgttgagacagece
gtcggcggecaacctaactcttgtttttacactgaaactctgagcacaaaacataaatga
atcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatg
cgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgeg
ccctetggtattccggagggceatgectgttcgagegteatttcaaccctcaagectgget
tggtgatggggeactgcttcttacccaagaagcaggcecctgaaattcagtggegageteg
ccaggaccccgagegceagtag

>JD1-047E_ITS1F
gatcattattagaagccgaaaggctacttaaaaccatcgcgaactNNNccaagttgette

ggcggcegeggcectecctcacgggggegecgceageccegecteteccggaggtgtggggege
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ccgccggaggtacgaaactctgtattatagtggeatctctgagtaaaaaacaaataagtt
aaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgega
taagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecc
gctagtactctagcgggcatgectgttcgagegtcatttcaaccctcaagecctgcttgg
tgttggggccctacggcetgecgtaggecctgaaaggaagtggegggetegetacaactee
gagcgtagtaattcattatctcgctagggacgttgcggegegetectgecgttaaagace
atctttaactcaaggttgacctcggatcaggtaggaatacccgctgaacttaagceatate

aa

>JD1-047E_ITS4
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattatta
gaagccgaaaggctacttaaaaccatcgegaactegtccaagttgcettcggeggegegge
ctccetcacgggggcgecgeageccegectetceggaggtgtggggegeccgecggaggt
acgaaactctgtattatagtggcatctctgagtaaaaaacaaataagttaaaactttcaa
caacggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtg
aattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgceccgctagtactct
agcgggcatgcctgttcgagcgtcatttcaaccctcaagecctgettggtgttggggece
tacggctgccgtaggecctgaaaggaagtggegggctegetacaactccgagegtagtaa
ttcattatctcgctagggacgttgcggegegcetectgeegttaaagaccatett

>JD1-047F_ITS1F
tcctgggecgtggggacgggtecccegtgtggggataccgecgeatgggecttegectee
cttcgattatatcccatctgtgaacacttccactgttgcttcegtgagectgetgetgac
tccttctgggggtgagegectgaaaageectggetetgetaggggegeacggeaatgeta
caatcaccctggttttatgtatctccagtctgagtggtgaaacacatcaaacaagttaaa
actttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaatgcgataa
gtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgectect
ggtattccgggaggcatgectgttcgagegtcatgaacaacatcetcaageattcttget
tggttgtggaggaagagggtecttggaccgtceccctetggaatttctcagcagagaccegc
aacagcctcaggtgtgataacattacctcgettgagggetgcagtgggeteccgetgegt
tgatccccccagcaatactatgtttgacctcggatcaggtagggataccegctgaactta
agcatatcaataagcggag

>JD1-047F_ITS4
aggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaattaa
tcgcgaaatgegtcgtgccatgtaagactcacggectectgggecgtggggacgggtecc
ccgtgtggggataccgecgeatgggcecttegecteccttegattatatcccatctgtgaa
cacttccactgttgcttccgtgagectgetgctgactecttctgggggtgagegectgaa
aagccctggetctgetaggggegeacggcaatgcetacaatcaccctggttttatgtatct
ccagtctgagtggtgaaacacatcaaacaagttaaaactttcaacaacggatctcttggt
tctcgcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagt
gaatcatcgaatctttgaacgcacattgcgcectectggtattccgggaggceatgectgtt
cgagcgtcatgaacaacatcctcaagcattcttgcttggttgtggaggaagagggtectt
ggaccgtcccctctggaatttctcagcagagaccgcaacagectcaggtgtgataacatt
acctcgctt
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>JD1-047G_ITS1F
gatcattaccgagttataacaactccaaccctttgtgaaccttaccgtcgtttcctcgge
gcactgctgcgaccgecccgeaggeggecctegeggecccgegggeagetacttacectg
tacggatctaccctgcagcagctgaaggcegcageggegecgaaaggaccgctacaaacte
ttttatccaagctacgtctgaacaatttactatgcaaaatagtttaaaactttcaacaac
ggatctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaatt
gcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccattagtattctagty
ggcatgcctattcgagcgtcatttcgacccttaagecctgttgcttagegttgggagtct
gcggcttcggecgeagttecttaaagtcagtggeggagcetgtggeacactctaggegtag
tagttttaccgcctcgectccagagtggecccggetgectgecgtaaaaccectaatttt
ctagtggttgacctcggattaggtaggaatacccgctgaacttaagcatatcaa

>JD1-047G_ITS4
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattaccg
agttataacaactccaaccctttgtgaaccttaccgtcgtttcctcggegeactgetgeg
accgccccgeaggeggecctegeggecccgegggeagctacttacectgtacggatctac
cctgcagcagctgaaggegcageggegecgaaaggaccgctacaaactcttttatccaag
ctacgtctgaacaatttactatgcaaaatagtttaaaactttcaacaacggatctcttgg
ttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcag
tgaatcatcgaatctttgaacgcacattgcgceccattagtattctagtgggeatgectat
tcgagcgtcatttcgacccttaagecctgttgettagegttgggagtctgeggettcgge
cgcagttccttaaagtcagtggcggagctgtggcacactctaggegtagtagttttaceg
cctegectccagagtggecccggcetgectgecgtaaaaccectaatt

>JD1-047K_ITS1F
ttgcttcggcgggcaggggaagectctecgegggectecectececggegecggeccccace
agggggacggggcgeccgccggaggaaaccaaactctatttacacgacgtetcttctgag
tggcacaagcaaataattaaaacttttaacaacggatctcttggttctggcatcgatgaa
gaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctt
tgaacgcacattgcgctcgecagceattctggegagceatgectgttcgagegtcatttcaa
ccctcaageaccgcttggttttggggecccacggcacacgtgggeccttaaaggtagtgg
cggaccctceccggagcectcectttgegtagtaactaacgtctcgeactgggattcggaggg
actcttgccgtaaaaccccccaatttttttacaggttgacctcggatcaggtaggaatac
ccgctgaacttaagcatatcaa

>JD1-047K_ITS4
tggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccageggaggga
tcattactgagttaccgctctataaccctttgtgaacatacctaaccgttgettcggegg
gcaggggaagcectctcgegggcectececteccggegecggeccecaccagggggacgggg
cgcccgecggaggaaaccaaactctatttacacgacgtctettctgagtggeacaagceaa
ataattaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagegaa
atgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacatt
gcgctegecagcattctggegageatgectgttcgagegteatttcaaccctcaagcacc
gcttggttttggggecccacggcacacgtgggeccttaaaggtagtggeggacccteecy
gagcctcctttgegtagtaactaacgtcteg
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>JD1-047L_ITS1F
gtttttacaccgaaactctgagaataaaacataaatgaatcaNNactttcaac

>JD1-047L_ITS4
cttggtcatttagaggaagtaaaagtcgtaacaaggtctNNNttggtgaaccagcggagg
gatcattgctggaacgcgcNccaggcgcacccagaaaccctttgtgaacttataccttac
tgttgNNNNNgcgctggctggtctNNNNggggcccctcaccNNcgggtgttgagacggecc
gNNNgNggccaacctgacNattgtttttacaccCcNNNacNNNgagaataaaacataaatga
atcaaaactttcaacaacggatNNNNtggttctggcatcgatgaagaacgcagNNaaatg
cgataagtaatgtgaattgcagaattcagtgaatcaNNNaatctttgaacgcacattgaN
cNcNctggtattccggagggcatgcectgttcgagcegtcatttcaaccctcaagectggeN
tggtgatggggcactgcttttacccaaaagcaggcecctgaaatt

>JD1-0470_ITS1F
ccecctcaccetegggtgttgagacggeccgecggeggcecaacctaactcttgtttttaca
ctgaaactctgagaataaaacataaatgaatcaaaactttcaacaacggatctcttggtt
ctggcatcgatgaNNaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtg
aatcatcgaatctttgaaNNcacattgcgccctctggtattccgNNgggcatgcectgttN
NNNNgtcatttcaaccctcaagcctggcttNNNgatggggcactgcttttaccca

>JD1-0470_ITS4
tggtcatttagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggaggga
tcattgctggaacgcgccccaggcegcacccagaaacNNNttgtgaacttataNcttactg
ttgcctcggegcetagetggtecttcggggeccctcacNcNcgggtgttgagacggeccge
cggcggccaacctaacNNNtgtttttacactgaaactctgagaataaaacataaatgaat
caaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgNN
ataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcc
cNNNggtattccggagggcatgcctgttcgagcgtcatttcaaccctcaagectggcettg
gtgatggggcactgcttttacccaaaagcaNNccctgaaattcag

>JD1-047P_ITS1F
gttgcctcggegtgegcetgeggcetacceggtttccggeeccgcagacgggtggttacect
gtagccggtcaacagcccgecgaaggaccectaaactctgtttaaaatggtgtattctga
attacttaaactaaaataagttaaaactttcaacaacggatctcttggttctggcatcga
tgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaa
tctttgaacgcacattgcgcccattagtactctagtgggeatgectattcgagegtcatt
tcgaccattaagccctgtagcttagegttgggagectacgeccttgeggegtagetectt
aaagtcagtggcggagttggagcacactctaagegtagtaaacttatctegettetgtag
ttgccceggetgectgecgtaaaaccecctatatttctagtggttgaccteggattaggt
aggaatacccgctgaacttaagcatatcaata

>JD1-047P_ITS4
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccageggagggatcattacag
agttaaacaaactccaaaccctttgtgaaccttaccataagttgcctcggegtgegetge
ggctacccggtttccggecccgcagacgggtggttaccctgtagecggtcaacageccge
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cgaaggacccctaaactctgtttaaaatggtgtattctgaattacttaaactaaaataag
ttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgc
gataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcge
ccattagtactctagtgggcatgcctattcgagegtcatttcgaccattaagccectgtag
cttagcgttgggagectacgeccttgeggegtagcetecttaaagtcagtggeggagttyg
agcacactctaagcgtagtaaacttatctcge

>JD1-047Q_ITS1F
actccaccctttgtgaaccataccaactgttgcctcggegegagetgeggcetgettggta
gctacceggtagtcacctacccgggagetacceggtagegtetgegtacaggecegecga
aggaccaccaaactctgtttgacagtgtattctgaatgcttcaactaaatagttaaaact
ttcaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagta
atgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccattagt
attctagtgggcatgcctattcgagcgtcatttcgaccctgaagecctagttgettcgeg
ttgggactctactggctaccctgtagttecctaatgacagtggeggagttcaggtgtact
ctcagcgtagtaatttcatctcgcttttgcagtagcectggtegceecggecgtaaaacceece
tattttctagtggttgacctcggattaggtaggaatacccgctgaacttaagcatatca

>JD1-047Q_ITS4
tagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattact
gagttcttacaaactccaaccctttgtgaaccataccaactgttgectcggegegagety
cggctgcttggtagetacceggtagtcacctacccgggagetacceggtagegtetgegt
acaggcccgccgaaggaccaccaaactctgtttgacagtgtattctgaatgcettcaacta
aatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagega
aatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacat
tgcgceccattagtattctagtgggeatgcectattcgagegtcatttcgaccctgaagece
tagttgcttcgegttgggactctactggcetacectgtagttccctaatgacagtggegga
gttcaggtgtactctcagcgtagtaatttcatctcgNNNNtgcagtagectggtegeegy
ccgtaaaaccecc

>JD1-047S_ITS1F
gcagaggccccctggagacagggagcageccgecggtggecaatcaaactctgtttctat
agtgaatctctgagtaaaaaaaacataaatgaatcaaaactttcaacaacggatctcttg
gttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattca
gtgaatcatcgaatctttgaacgcacattgcgecctetggtattccggagggeatgectg
ttcgagcgtcatttcaaccctcaagectggcettggtgatggggeactgectgtgaaaggy
caggccctgaaatctagtggegagetcgecaggaccccgagegtagtagttatatctege
tctggaaggcecctggeggtgecctgecgttaaacceecaacttctgaaaatttgaccteg
gatcaggtaggaatacccgctgaacttaagcatatcaataagcggag

>JD1-047S_P1917325 ITS4
tggtcatttagaggaagtaaaagttgtaacaaggtcteegttggtgaaccageggaggga
tcattgctggaacgcgecccggegeacccagaaaccctttgtgaacttatacccatactg
ttgcctcggegeaggecggectetgetgcagaggecccctggagacagggageageecge
cggtggccaatcaaactctgtttctatagtgaatctctgagtaaaaaaaacataaatgaa
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tcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatge
gataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcge
cctetggtattccggagggeatgectgttcgagegteatttcaaccctcaagectggctt
ggtgatggggcactgcectgtgaaagggeaggcecctgaaatctagtggcgNNNNcgecagg
accccgagcgtagtagttatatctege

>JD1-047W _ITS1F
taccaaaactttaggtttattcccccttcttagggggtNNNgccatacectttgtctacy
tgtacctatcgttgtttcctcggggggctatttgecccccgataggaatcccttaaacce
tttgtattatagtattaaacctctgataactacctaaataatcacaactttcaacaatgg
atctcttggttctggcatcgatgaagaacgcagcgaaatgcgaaaagtagtgtgaattge
agaattccgtgaatcatcgaatctttgaacgcacattgcgecccteggtattccgtgggg
catgcctgttcgagegtcatttacaccctcaagetcetgettggtgttgggegtetgtect
gcttcatgcatggactcgecccaaagtcattggcageggtegtgecagettetegegeag
cacatttgcgtttctcgaagctctggtggatcagegtccagtaagetctctttatgactt
gacctcggatcaggtagggatacccgctgaacttaagcatatcaataageggag

>JD1-047W _ITS4
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaagga
tcattaccaaaactttaggtttattcccccttcttagggggttgagcecataccctttgte
tacgtgtacctatcgttgtttcctcggggggctatttgccececgataggaatcccttaa
accctttgtattatagtattaaacctctgataactacctaaataatcacaactttcaaca
atggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgaaaagtagtgtgaa
ttgcagaattccgtgaatcatcgaatctttgaacgcacattgcgeccctcggtatteegt
ggggcatgectgttcgagegtcatttacaccctcaagetcetgettggtgttgggegtetg
tcctgcttcatgcatggactcgecccaaagtcattggcageggtegtgecagettctege
gcagcacatttg

>JD1-047X_ITS1F
acgccctcgegggegcetacccagaaaccetttgtgaacttatacctatcactgttgecte
ggcatggttggcctcttatgaggtcccttctgtacaggaggagcaggecggecggtggec
ctataaactcttgtttttttgtaatatcatctgagcaaacaactataaatgaatcaaaac
tttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagt
aatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeceggtgg
tattccaccgggcatgectgttcgagegtcatttcaaccctcaaagectggctttggtgt
tggaggaccacttttcgttaagtggcctctgaaatttagtggegggcetegcetaggatttt
gagcgtagtaattatacctcgtttttaaagactagtggttctcttgccgtaaaaccecec
aacttttctgaaaattgacctcggattaggtaggaatacccgctgaacttaagcatatca
ataagcggag

>JD1-047X_ITS4
tagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattgct
ggaacaaacgccctcgcgggegctacccagaaaccetttgtgaacttatacctatcactg
ttgcctcggeatggttggectcttatgaggteccttctgtacaggaggageaggecggec
ggtggccctataaactcttgtttttttgtaatatcatctgagcaaacaactataaatgaa

77



tcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatge
gataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcge
ccggtggtattccaccgggceatgectgttcgagegteatttcaaccctcaaagectggct
ttggtgttggaggaccacttttcgttaagtggectctgaaatttagtggegggctegeta
ggattttgagcgtagtaattatacctcgtt

>JD1-047Y _ITS1F
ttatcgtggggcttcggeeccgtcgagaaaatacecttgectttatgagaaccatggtgt
aggtcttccctgggattgtccgggatcggagegtccatgtacctttttcctcggeeggct
tgccggecaatggggaacacaaaaacactgtcattgctgtaactgtctgataaaacaaac
aaaaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagega
aatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacat
tgcgcecctttggtattecttagggeatgectgttcgagegtcatttaaaccttcaageac
tgcttggtgttgggtgectgtceccgecteegegegtggactcacctcaaatteattggeg
gccctecacgtcggctacgagegcagceagaaacgegaactcgtgggeccgacggggaggct
cccagaagctacaattcaccattttgacctcggatcaggtagggatacccgctgaactta
agcatatcaa

>JD1-047Y _ITS4
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattatc
gtggggcttcggeccegtcgagaaaatacccttgectttatgagaaccatggtgtaggte
ttccctgggattgtccgggatcggagegtecatgtacctttttectcggeeggettgeeg
gccaatggggaacacaaaaacactgtcattgctgtaactgtctgataaaacaaacaaaaa
tcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaatge
gataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegc
cctttggtattecttagggeatgectgttcgagegtcatttaaaccttcaagcactgctt
gotgttgggtgectgtcecgectecgegegtggactcacctcaaattcattggeggecct
cacgtcggctacgagcgcagcagaaacgcgaactcgtgggeccgacggggaggceteecag
aagctacaattcaccat

>JD1-047Z_ITS1F
gatcattgctggaacgegeccceggegeacccagaaacccttNNNNNactcataccttac
tgttgcctcggegeaggecggecceectgggggecccteacceeggtgaggageaggece
gccggeggccaagcecaactcttgtttttacactgaagctctgagaaacaaacacaaatga
atcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatg
cgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgeg
ccctetggtattccggagggeatgectgttcgagegteatttcaaccctcaagectgget
tggtgatggggcegcetgcettcctgcccagggageaggecctgaaattcagtggegggcteg
ccaggaccccgagegceagtagttaaaccctegetetggaaggecctggeggegecctgee
gttaaacccccaactcctgaaaatttgacctcggatcaggtaggaatacecgetgaactt
aagcatatcaataagcggag

>JD1-047Z_ITS4
tggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccageggaggga
tcattgctggaacgcgeccccggegeaccecagaaaccetttgtgaactcataccttactg
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ttgcctcggegeaggecggecccectgggggcecccteacceeggtgaggageaggecegce
cggcggccaagccaactcttgtttttacactgaagctctgagaaacaaacacaaatgaat
caaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgeg
ataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgec
ctctggtattccggagggcatgectgttcgagegtcatttcaaccctcaagectggetty
gtgatggggegctgcettectgeccagggageaggcecctgaaattcagtggegggetegec
aggaccccgagcegcagtagttaaaccctegete

>JD1-047AA_ITS1F
ccgtcaaaagcttccctggtacatgectcaccecttgtatatctaccatgttgetttgge
gggccgacceggtttcgacccgggeggecggegeccccagectycttgecaggecaggac
gcccggecaagtgeccgecagtatacaaaactccagegattattttgtgtagtcctgaga
atttattcaataaattaaaactttcaacaacggatctcttggttctggcatcgatgaaga
acgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttg
aacgcacattgcgecctctggeattccggagggcatgectgttcgagegtcatttcaace
ctcaagctctgcttggtattgggegacgtetgcetgtcagacgegectggaagacctegge
gacggcattccagcctcgagegtagtagtaaaatatctegetttggaggatggggtgacy
gcttgccggacaaccgacctctggteattttttccaaggttgacctcggatcaggtaggg
atacccgctgaacttaagcatatcaataagcggag

>JD1-047AA_ITS4
aggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattactgaa
aatgtaataaacccttcaggttttggaagggggagcecgtcaaaagcttccctggtacatg
cctcaccecttgtatatctaccatgttgctttggegggecgacceggtttcgaccecggge
ggccggcegeccccagectgcttgccaggecaggacgeccggecaagtgeccgecagtata
caaaactccagcgattattttgtgtagtcctgagaatttattcaataaattaaaactttc
aacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatg
tgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctctggeatt
ccggagggcatgectgttcgagegtcatttcaaccctcaagcetetgettggtattgggeg
acgtctgctgtcagacgcgectggaagacctcggegacggceattccagectcgagegtag
tagtaaaatatctcgct

>JD1-047AC_ITS1F
taatcgcgaaaggggccgggttgccctacacccecttctgggggtgatatggtgggceaact
ggccccgcttttgattatatcccatctgtgaacttttccactgttgettcegtgagectg
tactttgctctctttgagagttggagtacctgaaaagccctggttctaccaggggegceac
ggcaatggtaccacaactctggttttatgttgtataagtctgagtggttaacacacaaac
aagttaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaa
tgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattg
cgcctectggtattccgggaggceatgectgttcgagegtcatcaaacacatcctcaagea
tttttgcttggtcectggaggaagatggtcetettgactatcecctetggaattcctcagNN
NNNaccacagcagcctNNNNtgtgataattctacctcgettgagtgttactgtgggctec
cgctggagaacagccccccagcttttaccatgtttgacc
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>JD1-047AC_ITS4
aaggatcattaattaatcgcgaaaggggccgggttgccctaNaccccttctgggggtgat
atggtgggcaactggccccgcttttgattatatcccatctgtgaacttttccactgtNNN
Ntccgtgagcctgtactttgctctctttgagagttggagtacctgaaaagcecctggttct
accaggggcgcacggcaatggtaccacaactctggttttatgttgtataagtctgagtgg
ttaacacacaaacaagttaaaactttcaacaacggatctcttggttctcgcatcgatgaa
gaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctt
tgaacgcacattgcgcctcctggtattccgggaggcatgcectgttcgagegtcatcaaac
acatcctcaagcatttttgcttggtcctggaggaagatggtctcttgactatccectcetg
gaattcctcagcagagaccacagcagcctcaggtgtgataattctacctcgettg

>JD1-047AI1_ITS1F
ttataccttactgttgcctcggegctagctggtccttcggggeccctcaccctcgggtgt
tgagacggcccgccggcggcecaacctaactcttgtttttacactgaaactctgagaataa
aacataaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaac
gcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaa
cgcacattgcgccctctggtattccggagggcatgcectgttcgagegtcatttcaaccct
caagcctggcttggtgatggggcactgcttttacccaaaagcaggccctgaaattcagtg
gcgagctcgecaggaccccgagcgcNNNNNNtaaaccctcgetttggaaggecctggegg
tgccctgcecgttaaacccecccaacttctgaaaatttgacctcggatcaggtaggaatacc
cgctgaacttaagcatatcaata

>JD1-047A1_ITS4
tggtcatttagaggaagtaaaagtcgtaacaaggtctecgttggtgaaccageggaggga
tcattgctggaacgcgecccaggegeacccagaaaccctttgtgaacttatacettactg
ttgccteggegcetagetggtecttcggggecccteaccetegggtgttgagacggecegce
cggcggcecaacctaactcttgtttttacactgaaactctgagaataaaacataaatgaat
caaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgeg
ataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgec
ctctggtattccggagggcatgectgttcgagegtcatttcaaccctcaagectggctty
gtgatggggcactgcttttacccaaaagcaggecctgaaattcagtggegagetcgecag
gaccccgagegceagtagttaaacectegct

>JD1-047AJ _ITS1F
tcattgctggaacaaacgccctaacgggtgctacccagaaaccctttgtgaatactacct
aaaaaatgttgcctcggegcaggttggeccttttacagggtcccttctcecctaggggtt
taggagcagaccggcecggeggcecctataaactcttgtttttgtaaaatcatctgagtaaa
aaaaataaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaa
cgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttga
acgcacattgcgcccggtggtattccaccgggceatgectgttcgagegteatttcaacee
tcaaagcctagetttggtgttggaggaagacctgtaaaaaggtccectcecaaatttagt
ggcgggctcgctagaattttgagegtagtaattttacctegtttttaaagactagtggga
cttcttgccgtaaaaccceccaactttctgaaaattgacctcgaatcaggtaggaatace
cgctgaacttaagcatatcaataagcggag
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>JD1-047AJ ITS4
ggtcatttagaggaagtaaaagtcgtaacaaggtcteegttggtgaaccageggagggat
cattgctggaacaaacgccctaacgggtgctacccagaaaccctttgtgaatactaccta
aaaaatgttgcctcggcgeaggttggeccttttacagggteccttcteecctaggggttt
aggagcagaccggccggeggcecctataaactNNtgtttttgtaaaatcatctgagtaaaa
aaaataaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaac
gcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaa
cgcacattgcgeccggtggtattccaccgggeatgectgttcgagegteatttcaaccct
caaagcctagctttggtgttggaggaagaccNgtaaaaaggtceccteccaaatttagtg
gcgggctegctagaattttgagN NtagtaattttacctcgttNNNaagactagtgggact
tcttg

>JD1-047AN_ITS1F
ataaaagaactcccagcgcaagtcageccagcetggcaacacaatcgaattgcggggacgce
tttaaagcccaccagtaccaactgcccccaagggcagggcecagctatgetggaggtcaca
acctggtaggatattacaataagcaatccgcagcggctcagecgtccacagactaagtgg
ttgtgggtagggatcccctacttaagatatagtcgggecctgtgacaagtcataggggct
tctgegtecgtaggtgaacctgcggaaggatcattaaccattggataccttcgggtatat
cccatccgtgtctacatactettgttgctttggcaggeegtggtcacecactgtgggceta
tgcctgeatgtgectgccagaggaccaaactctgaattttagtgatgtctgagtactata
taatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcageg
aaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaca
ttgcacceggtggtattccgecgggtatgectgttcgagegtcattataaccactcaage
ctgtcttggtgttggggttgcgaatattttgcagecctegagtetegtagegecacctgt
gggttctaagcgtagtaatttctectcgetataggacctgctcggggaaaagtataatte
gtagcctggttctatgtgtccget

>JD1-047AN_ITS4
aagcaacagtccttctgtagcagagcttaacggagaccttgcacccgagagNgggggagg
cgactataaaagaactcccagcgcaagtcagcccagctggcaacacaatcgaattgcggg
gacgctttaaagcccaccagtaccaactgcccccaagggcagggccagctatgetggagg
tcacaacctggtaggatattacaataagcaatccgcagcggctcagccgtccacagacta
agtggttgtgggtagggatcccctacttaagatatagtcgggecctgtgacaagtcatag
gggcttctgcgtcecgtaggtgaacctgcggaaggatcattaaccattggataccttcggg
tatatcccatccgtgtctacatactcttgttgetttggcaggccgtggtcacccactgtg
ggctatgcctgcatgtgectgccagaggaccaaactctgaattttagtgatgtctgagta
ctatataatagttaaaactttcaacaacggatctcNNNN{ttctggcatcgatgaagaacg
cagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaac
gcacattgcacccggtggtattccgccgggtatgectgttcgagcegtcattataaccact
caagcctgtcttggtgttggggttgcgaatattttgcagccctcgagtctcgtagegeca
cctgtgggttctaagegtagtaatttctcctegcetataggacctgctcggggaaaagtat

aat
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>JD1-047A0 _ITS1F
aacccttgcctttatgagtaccgtccgtttcctcggcaggtcegectgecgatggacaaa
aaaaataaaccctttatcacctgtatcagtctgaaaaaacaaataaaaattaaaactttc
aacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagt
tgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcecctttggtatt
ccttagggcatgcctgttcgagegtcatttaaaccttcaagetetgettggtgttgggty
tctgtcccgectcggegeggactcgecttaaattcattggeggecggtacattggetteg
agcgcagcagaaacgcgaactcggagactttggatcagetcecagaagctattttctatt
tttgacctcggatcaggtagggatacccgctgaacttaagcatatca

>JD1-047A0_ITS4
gaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattategt
agggcttcggcecctgtcgagatagaacccttgectttatgagtacegteegtttectegg
caggtccgectgccgatggacaaaaaaaataaaccctttatcacctgtatcagtctgaaa
aaacaaataaaaattaaaactttcaacaacggatctcttggttctggcatcgatgaagaa
cgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttga
acgcacattgcgecctttggtattcettagggeatgcectgttcgagegtcatttaaacct
tcaagctctgcttggtgttgggtgtetgtcecgecteggegceggactegecttaaattca
ttggcggeceggtacattggettcgagegcagcagaaacgcgaactcggagactttgga

>JD1-047AP_ITS1F
acccttatgtgaacatacctactgttgcttcggeggactcgecccggegteeggacggec
tcgcgecgeccgeggeccggacccaggeggecgecggagacceeccaaactctgtattate
agcattttctgaatccgccgcaaggcaaaacaaatgaatcaaaactttcaacaacggate
tcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcaga
attcagtgaatcatcgaatctttgaacgcacattgcgcccgecagceattctggegggceat
gcctgttcgagcegteatttcaaccctcgacttcectttggggaaatcggegttggggaac
ggcagcataccgecggecccgaaatgaagtggeggeccgteegeggegacctetgegtag
taatccaactcgcaccggaaccccgacgtggecacgecgtaaaacacccaacttctgaac
gttgacctcggatcaggtaggaatacccgctgaacttaagcatatca

>JD1-047AP_ITS4
aggaagtaaaagtcgtaacaaggtctcecgttggtgaaccagcggagggatcattatcgag
tttacaactcccaaacccttatgtgaacatacctactgttgcttcggeggactcgeeceg
gcgtccggacggectcgegeegeccgeggeccggacccaggeggecgecggagacceeca
aactctgtattatcagcattttctgaatccgccgcaaggcaaaacaaatgaatcaaaact
ttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgegataagta
atgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgecage
attctggcgggcatgcectgttcgagegtcatttcaaccctcgacttecctttggggaaat
cggcgttggggaacggeagcataccgccggecccgaaatgaagtggeggececgteegegg
cgacctctgegtagtaatccaactcgeaccggaacccecgacgtggecacgec

>JD1-047AQ_ITS1F
acgccctcacgggtgctacccagaaaccctttgtgaatactacctcaaaaatgttgecte
ggcgceaggttggeccttttacagggtcecttctcecctaggggtttaggageagaccgge
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cggcggccctataaactcttgtttttgtaaaatcatctgagtaaaaaaaataaatgaatc
aaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaatgega
taagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecc
ggtggtattccaccgggcatgectgttcgagegtcatttcaaccctcaaagectagcttt
ggtgttggaggaagacctgtaaaaaggtceccteccaaatttagtggegggcetegetaga
attttgagcgtagtaattttacctcgtttttaaagactagtgggacttcttgcegtaaaa
ccecccaactttctgaaaattgacctcgaatcaggtaggaataccegetgaacttaagea
tatcaata

>JD1-047AQ _ITS4
ttggtcatttagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggaggg
atcattgctggaacaaacgccctcacgggtgctacccagaaaccctttgtgaatactace
tcaaaaatgttgcctcggegeaggttggeccttttacagggtcecttctcecctaggggt
ttaggagcagaccggcecggceggcecctataaactcttgtttttgtaaaatcatctgagtaa
aaaaaataaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaaga
acgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttg
aacgcacattgcgceceggtggtattccaccgggeatgectgttcgagegtcatttcaace
ctcaaagcctagctttggtgttggaggaagacctgtaaaaaggtccccteccaaatttag
tggcgggctegctagaattttgagegtagtaattttacctegttt

>JD1-047AR_ITS1F
cccagaaaccctttgtgaatactacctaaaaatgttgcectcggegeaggttggecctttt
acagggtcccttctccectaggggtttaggagcagaccggecggeggecctataaactct
tgtttttgtaaaatcatctgagtaaaaaaaaaaaaatgaatcaaaactttcaacaacgga
tctcttggttctgge

>JD1-047AR_ITS4
taaaaaaaaaaaaatgaatcaaaactttcaacaacggatctcttggttctggeatcgatg
aagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatc
tttgaacgcacattgcgcccggtggtattccaccgggeatgectgttcgagegtcattte
aaccctcaaagcctagctttggtgttggaggaagacctgtaaaaaggtecccteccaaat
ttagtggcgggctcgctagaattttgagegtagtaattttacctegttt

>JD1-047AX_ITS1F
atcattatcgtagggcttcggecctgtcgagatagaacccttgNNNttatgagtaccgte
cgtttcctcggeaggteegectgccgatggacaaaaaaaataaaccctttatcacctgta
tcagtctgaaaaaacaaataaaaattaaaactttcaacaacggatctcttggttctggea
tcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcat
cgaatctttgaacgcacattgcgecctttggtattcettagggceatgectgttcgagegt
catttaaaccttcaagctctgcttggtgttgggtgtetgtcecgectcggegeggacteg
ccttaaattcattggcggecggtacattggettcgagcgcagcagaaacgcegaactcgga
gactttggatcagctcccagaagctattttctatttttgacctcggatcaggtagggata
ccegcetgaacttaagcatatcaataagcggagga
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>JD1-047AX_1TS4
cttggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaag
gatcattatcgtagggcttcggecctgtcgagatagaacccttgectttatgagtacegt
ccgtttcctcggcaggteegectgecgatggacaaaaaaaataaaccctttatcacctgt
atcagtctgaaaaaacaaataaaaattaaaactttcaacaacggatctcttggttctgge
atcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatca
tcgaatctttgaacgcacattgcgcecctttggtattccttagggceatgectgttcgageg
tcatttaaaccttcaagctctgcttggtgttgggtgtetgteccgectecggegeggacte
gccttaaattcattggcggecggtacattggettcgagegeagcagaa

>JD1-047AZ_ITS1F
acgccctcacgggtgctacccagaaaccctttgtgaatactacctaaaaatgttgecteg
gcgceaggttggeccttttacagggteecttetccectaggggttaaggagcagaccggec
ggcggcccttataaactcttgtttttgtaaaatcatctgagtaaaaaaaaataaatgaat
caaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaatgeg
ataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgec
cggtggtattccaccgggeatgectgttcgagegtcatttcaaccctcaaagectagcett
tggtgttggaggaagacccgtaaaaaggtecccteccaaatttagtggegggcetegetag
aattttgagcgtagtaattttacctcgtttttaaagactagtgggacttcttgccgtaaa
accccccaactttctgaaaattgacctcgaatcaggtaggaatacccgctgaacttaage
atatcaataagcggag

>JD1-047AZ_ITS4
ttggtcatttagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggaggg
atcattgctggaacaaacgccctcacgggtgctacccagaaaccetttgtgaatactace
taaaaatgttgcctcggcegceaggttggeccttttacagggteccttctccectaggggtt
aaggagcagaccggccggcggeccttataaactcttgtttttgtaaaatcatctgagtaa
aaaaaaataaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaag
aacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatcttt
gaacgcacattgcgcccggtggtattccaccgggeatgectgttcgagegtcatttcaac
cctcaaagcctagctttggtgttggaggaagacccgtaaaaaggtceccteccaaattta
gtggcgggctegctagaattttgagegtagtaattttacctegtttttaaagactagtgg
gacttcttgce

>JD1-047BB_ITS1F
gatcattagaaaacgagttgcgagactcgaaaaccatcgcgaacatcacctegtegtegt
tgcttcggcgggeggecccgegaaggggeccgcaaggeccgegagggegeecgecggagy
agcgtgaacactctgttttcttagcgectctctgagtggatacagcgaaatgaatcaaaa
ctttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataag
taatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgeca
gtattctggcgggcatgcectgttcgagegtcatttcaaccectcaageccegcettggtge
tggggecctacgtgcgecgtaggecccgaattacagtggegggctcgecgegatecegag
cgtagtaacacacctcgctctggggctecgeggegggtgecggecgtgaaaacgaccaaa
acacaaacgcaaggttgacctcggatcaggtaggaatacccgctgaacttaagcatatca

a

84



>JD1-047BB_1TS4
tagaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattaga
aaacgagttgcgagactcgaaaaccatcgcgaacatcacctegtegtegttgcettcggeg
ggcggcecccgegaaggggeccgcaaggeccgegagggegeccgecggaggagegtgaaca
ctetgttttcttagegectetctgagtggatacagcgaaatgaatcaaaactttcaacaa
cggatctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaat
tgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgecagtattctgge
gggcatgcctgttcgagegtcatttcaacccctcaagecccgcttggtgctggggeccta
cgtgcgecegtaggeccegaattacagtggegggetcgecgegatcccgagegtagtaaca
cacctcgetctgggg

>JD1-047BH_ITS1F
gagcttaacggagaccttgcacccgagaggggggaggcgactataaacaagcettcecageg
caagtcagcactgctggcaacacaatcgaattgcggggacgctttaaagcccaccggtac
caacggctccctttaggggecgggegageatgetcgaggtcacaatctggtgggatagea
caataagcaatccgcagcggcagagecgtcecacagactaagtggttgtgggtaggagaac
cctatctaagatatagtcgggeccgaggagagatececggggcttetgegtecgtaggtg
aacctgcggaaggatcattaaaaggatgccggaaacggtagaccccaccegtgtttacat
actcttgttgctttggcaggecgtggectccacegtgggttctgectgegtgtgectgec
agaggaccaaactctgaatgttagtgatgtctgagtactatataatagttaaaactttca
acaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgt
gaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeecggtggtatte
cgcegggcatgectgttcgagegtcattataaccactcaagectegettggtattggggt
acgcggttccgeggctcctaaaatcagtggeggtgc

>JD1-047BH_ITS4
aggaagtaaaagtcgtaacaaggttttgtgaagcaacagtccttctgtagcagagcttaa
cggagaccttgcacccgagaggggggaggcegactataaacaagcttccagegceaagtcag
cactgctggcaacacaatcgaattgcggggacgctttaaageccaccggtaccaacggct
ccctttaggggecgggegageatgetcgaggtcacaatctggtgggatagcacaataage
aatccgcagcggceagagcecgtecacagactaagtggttgtgggtaggagaaccctatcta
agatatagtcgggcccgaggagagatccccggggcttetgegtcegtaggtgaacctgeg
gaaggatcattaaaaggatgccggaaacggtagaccccaccegtgtttacatactcttgt
tgctttggcaggecegtggcectecacegtgggttetgectgegtgtgectgccagaggace
aaactctgaatgttagtgatgtctgagtactatataatagttaaaactttcaacaacgga
tctcttggttctggeatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgea
gaattcagtgaatcatcgaatctttgaacgcacattgcgeecggtggtattccgecggge
atgcctgttcgagcegtcattataaccactcaagectcgettggtattggggtacgeggtt
ccgeggctcctaaaatcagtggeggtgecggtgggctctaagegtagtacatctectege
tacagggtccttccggttgtctgccagaaccecccattttacaggty

>JD1-047BJ_ITS1F
gaaattcagtggcgagctcgccaggaccccgagegcagtagttaaaccetecgcetttggaa
ggccctggcggtgecctgcecgttaaacccecccaacttctgaaaatttgacctcggatcNN
NtNggaatacccgctgaacttaagNatatcaataagcggag

85



>JD1-047BJ_ITS4
cttggtcatttagaggaagtaaaagtcgtaacaaggtctcecgttggtgaaccagcggagg
gatcattgctggaacgcgccccaggcgcacccagaaaccctttgtgaacttataccttac
tgttgcctcggegetagetggtNNtNNNgggcccctcaccctcgggtgttgagacggcecec
gccggceggcecaacctaacNNNtgtttttacactgaaacNcNgagaataaaacataaatga
atcaaaactttcaacaacggatctcttggtNNNggcatcgatgaagaacgcagcgaaatg
cgataagtaatgtgaattgcagaattcagtgaatcaNNNaatctttgaacgcacattgcg
ccctetggtattccggagggcatgcectgttcgagcegtcatttcaaccctcaageetgget
tggtgatggggcNNNgcttttacccaa

>JD1-047BK_ITS1F
acgccctcacgggtgctacccagaaaccctttgtgaatactacctaaaaatgttgectegy
gcgceaggttggeccttttacagggteecttetccectaggggtttaggagcagaccggec
ggcggccctataaactcttgtttttgtaaaatcatctgagtaaaaaaaaaaatgaatcaa
aactttcaacaacggatctcttggttctggcatcgatgaaaaacgcagcgaaatgcgata
agtaatgtgaattgcaaaattcagtgaatcatcgaatctttgaacgcacattgcgecegg
tggtattccaccgggeatgectgttcgagegteatttcaaccctcaaagcctNNNLtttgg
tgttggaggaagacctgtaaaaaggtccccteccaaatttaNNggegggctegetagaat
tttgagcgtagtaattttacctcgtttttaaagactaNNgggacttcttgccgtaaaace
ccccaactttctgaaaattgacctNNNatcaggtaggaataccegctgaacttaageata

>JD1-047BK_ITS4
ccgttggtgaaccagNNgagggatcattgcNggaacaaacgccctcacgggtgctaceca
gaaaccctttgtgaatactacctaaaaatgttgcctcggegeaggttggeccttttacag
ggtccctNNNcccctaggggtttaggagcagaccggecggeggcecctataaactcttgtt
tttgtaaaatcaNNNgagtaaaaaaaaaaatgaatcaaaactttcaacaacggatctctt
ggttctggeatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattc
agtgaatcatcgaatctttgaacgcacattgcgcecggtggtattccaccgggceatgect
gttcgagcgtcatttcaaccctcaaagcectagetttggtgttggaggaagacctgtaaaa
aggtcccctcccaaatttagtggegggcetcgcetagaattttgagegtagtaattttacct
cgtttttaaagactagtgggacttcttgccgtaaaaccceccaact

>JD1-047BM_ITS1F
acaggatgcaagtcgcgatggcggcaacataatcgaattgcggggatctcctaaagecaa
gcagtaccaacaccgtccagaaatgtagggtgggecagegttaatcccgetggaggttag
aatctgctaggatgccacaatggatgatccgcagcgaageccctaacggegecagectac
ggggaacgttcacagactaagtggttgtgggtaggctegtectgcttaagatatagtcgg
gccctgtaggaaactacaggggctagecgttccgtaggtgaacctgcggaaggatcatta
cagagttcatgcecttcggggtagacctcecaccettgtgtatcattatagaatgttgct
ttggcgggcecgegcectegtgegectagattegegtetagegtgeccgecagaggaccect
aaactctgaatgttagtgtcgtctgagtactattaaatagttaaaactttcaacaacgga
tctcttggttctggeatcgatgaagaacgcagegaaatgegataagtaatgtgaattgea
gaattcagtgaatcatcgaatctttgaacgcacattgcgeeccctggtattccgggggge
atgcctgttcgagcegtcatttataccaatctagcctggetaggtgttgggegeegeegee
tggcggaccttaaaactagtggcggtgctetcaagetctacgegtagtaatcttcteget
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acagggtcttgggagatgctagccagcaaccecaaatttttctaggttgacctcgga

>JD1-047BM_ITS4
cggggegcttgccgaagNNNatgcaaccctcacggggtecgegactataaacacaggaty
caagtcgcgatggcggcaacataatcgaattgcggggatctcctaaagccaagcagtace
aacaccgtccagaaatgtagggtgggcecagegttaatccegetggaggttagaatctgcet
aggatgccacaatggatgatccgcagcgaageccctaacggegecagectacggggaacy
ttcacagactaagtggttgtgggtaggctegtectgcttaagatatagtcgggecctgta
ggaaactacaggggctagccgttccgtaggtgaacctgcggaaggatcattacagagttc
atgcccttcggggtagacctcecacccttgtgtatcattatagaatgttgcetttggcggg
ccgegectegtgegectagattcgegtetagegtgeccgecagaggacceectaaactctg
aatgttagtgtcgtctgagtactattaaatagttaaaactttcaacaacggatctcttgg
ttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcag
tgaatcatcgaatctttgaacgcacattgcgeceectggtattccggggggceatgectgt
tcgagcgtcatttataccaatctagcctggetaggtgttgggegecgecgectggeggac
cttaaaactagtggcggtgctctcaagetctacgegtagtaatcttct

>JD1-047BN_ITS1F
cggagaccttgcacccgagaggggggaggcegactataagagaactcccagegcaagtcag
cctagctggcaacacaatcgaattgcggggacgctttaaageccaccggtaccaactgct
cctctggggeagggecagttatgctggaggtcacaacccggtaggatgctacaataagea
atccgcagcggctcegecegtcecacagactaagtggttgtgggtagggatcecctacttaa
gatatagtcgggccctgtgataagtcataggggcettctgegteegtaggtgaacctgegg
aaggatcattaaccattggataccttcgggtatatcccatcegtgtctacatactcttgt
tgctttggcaggecegtggtcacceactgtgggctatgectgeatgtgectgecagaggac
caaactctgaatattagtgatgtctgagtactatacaatagttaaaactttcaacaacgg
atctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattge
agaattcagtgaatcatcgaatctttgaacgcacattgcacceggtggtattccgecggg
tatgcctgttcgagegtcattataaccactcaagectgtettggtgttggggttgcgaat
cttttgcagccctcgagtetcgtagegecacctgtgggttctaagegtagttatttctee
tcgctatagaatctgct

>JD1-047BN_ITS4
tgtagcagagcttaacggagaccttgcacccgagaggggggaggcgactataagagaact
cccagcgcaagtcagcectagetggcaacacaatcgaattgcggggacgctttaaagecca
ccggtaccaactgctectctggggeagggecagttatgctggaggtcacaacccggtagy
atgctacaataagcaatccgcagcggctccgecgtecacagactaagtggttgtgggtag
ggatcccctacttaagatatagtcgggecctgtgataagtcataggggcttctgegtecy
taggtgaacctgcggaaggatcattaaccattggataccttcgggtatatcceatcegty
tctacatactcttgttgctttggcaggecgtggtcacccactgtgggctatgectgceatg
tgcctgccagaggaccaaactctgaatattagtgatgtctgagtactatacaatagttaa
aactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgegata
agtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcacccgg
tggtattccgcegggtatgectgttcgagegtcattataaccactcaagectgtettggt
gttggggttgcgaatcttttgcagecctegagtctegtagegecacctgtgggttctaag
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cgtagttatttctcctcgetatagaatctgctgagggaaaagtataatNNNtagectggt
tctatgtgtccgetatcaaacccccaatttttaagg
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Appendix 2: DNA consensus sequences of endophytic fungi

>TC2-011
ccgtaggtgaacctgcggagggatcattacacaaatatgaaggcgggcetggaacctctcggggttacagecttgctgaattatte
acccttgtcttttgcgtacttcttgtttccttggtgggttcgeccaccactaggacaaacataaaccttttgtaattgcaatcagegtca
gtaacaaattaataattacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgegataagtagtgt
gaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtattccaaagggcatgectgttcgagegtcatt
tgtaccctcaagctttgettggtgttgggegtcttgtetctagetttgetggagactcgcecttaaagtaattggeagecggectactg
gtttcggagcgcagcacaagtcgcactctctatcagcaaaggtctagcatccattaagectttttttcaacttttgacctcggatcag
gtagggatacccgctgaacttaagcatat

>TC2-012
ctaaccgttgcttcggcgggcaggggaagcectctcgegggcttccycwecckkygecgkmeemyacywygkkgmek
kggcgccegtgegeergwggamwcsaaactcyaktkacaysaykkcetcktctgagtggcacwakmwaatarttaaaactt
tyaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatca
tcgaatctttgaacgcacattgcgceycscyrgcattcyggsgrgcatgeytgttcgagegtcattweaaccctcaagewecgctt
ggtkttgggctcgecttycweggmmagrestgggecctyaaagkyagtggcggmegceckyccggagectcctywgegy
agtaaykmwecgtckctgcacwgggatmsggwrgsamkcttgccgtcatacaacccccamattcwytacaggttgacct
cggatcargtaggratacccgctgaacttaagcatatcaataagcggag

>TC2-013
ctgaccagcnngagecggttgtcttgcgacggggecgccaaagcaacaaaggtattgtatacagagggtgggaggtetacce
cggagggcatgatctcattaatgatncttccgtaggtgaacctgcggaaggatcattaatgagatcatgceectccggggtagace
tcccaccctetgtatacaatacctttgttgetttggcggecccgtcgcaagacaaccggetecggetggtcageggecgecagag
gaatcaaaactcttattattattgtcgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaag
aacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgececctggtatt
ccggggggcatgectgttcgagegtcattacaaccetcaagetetgettggtattgggtgtcaccecegggtgegecttaaaate
agtggcggtgccgtctggcettcaagegtagtaatacttctegetttggagtecgggegagegtectgccaaaacceccatatttttt
caggttgacctcggatcaggtagggataccegctgaacttaagcatatcaataagcggagga

>TC2-014
cgagggtttgactactgcgcetcggggtcectggerasctermewectkrwtttyasrgectgmwwetctgrgyacaraasmtaa
rtgmmycawmactttcaagcmacggmtctswkggttgaamtgrcgmtcgawsargcawgcscwscgraatascaga
krgmgyaatgtgmrttgcaragattcrrtgawtcayygaatctytgcaaykcacattgcgmeytmtsgyattycggaskger
tkcytswtcgagygycatttsaaccmwsagakccgtkgcttgaaagtkwtgrkkcatttmtgyttyktrcycagagwwke
aggccctgtaaawwcagtggmgagytmgsywggmesccgacgsgewgtastcaacaccckmgekstggarggscey
sgmggtgmccwgccgtwrmrccsagscaacagtwmkgtawaakttsacmwmggrtcwkstrggwryrccygskg
mrcgttcmagcaatgatcmmtmcgcaggttcacctacgg

>TC2-017

acctgcggaaggatcattaaagaataacacgcctccgggegctattctcaccctttgegtaccatactttgttgecttggegeegty
cgccagtggctcgaaaccegtgaatcattgctgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggea
tcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecc
cctggceattccggggggeatgcettgttcgagegtcattacaacectcaagetecgettggtgttgggetegectttctcggaagge
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ctgcctcaaagtcagtggeggecegecgtecgaccttcagegcartaatgcetegtcgetgcaagggaagggtagcaagegecgt
catacaacccccacacacaaggttgacctcggatcaagtagggataccegcetgaacttaagcatatcaataagcggagg

>TC2-018
ccgtaggtgaacctgcggagggatcattacaagtgaccecggtctaaccaccgggatgttcataaccetttgttgtecgactcetgt
tgcctccggggegaccctgecttcgggegggggcetcegggtggacacttcaaactcttgegtaactttgcagtetgagtaaactt
aattaataaattaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattg
cagaattcagtgaatcatcgaatctttgaacgcacattgcgecccctggtattccggggggceatgectgttcgagegteatttcace
actcaagcctcgcttggtattgggcaacgceggtccgeegegtgcectcaaatcgaccggetgggtettetgtcecctaagegttgt
ggaaactattcgctaaagggtgttcgggaggctacgccgtaaaacaaccecatttctaaggttgaccteggatcaggtagggata
ccegcetgaacttaagcatatcaataageggagga

>TC2-019
ccgtaggtgaacctgcggagggatcattactgagttaccgctctataaccetttgtgaacgtacctaacegttgettcggegggcea
ggggaagcctctcgegggecteeccteccggegecggeccecaccacggggacggggegeccgccggaggaaaccaaac
tctatttacacgacgtctcttctgagtggcacaagcaaataattaaaacttttaacaacggatctcttggttctggcatcgatgaagaa
cgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegetcgecagceattct
ggcgagcatgectgttcgagcegteatttcaaccctcaagcaccgcttggttttggggecceacggecgacgtgggeccttaaag
gtagtggcggaccctcccggagectectttgegtagtaactaacgtctegeactgggatccggagggactcttgecgttaaacee
ccaaattctttacaggttgacctcggatcaggtaggaatacccgctgaacttaagcatatcaataagcggagga

>TC2-020
gcggaaggatcattactgagtgagggcecctctgggtccaacctcccacceegtgtttattgtaccttgttgetteggtgegeecgect
cacggccgecggggggcttetgecccecgggtecgegegeaccggagacaccattgaactctgtctgaagattgeagtetgag
cataaactaaataagttaaaactttcaacaacggatctcttggttccggceatcgatgaagaacgcagcgaaatgegataactaatg
tgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecccctggtattccggggggcatgectgtecgagegte
attgctgccctcaagcacggcettgtgtgttgggeteegtecceceggggacgggtecgaaaggeageggeggeaccgagtee
ggtcctcgagegtatggggctttgtcaccegcetetgtaggececggecggegecagecgacaaccaateatecttttttcaggtty
acctcggatcaggtagggatacccgctgaacttaagcatatcaat

>TC2-022
cgtaggtgaacctgcggagggatcattacacaaatatgaaagcagnnnctcattggggegtaacgtcacgecgtgtccgcaat
agcgccattgctgttgtgnngacgcggcggggggttaacgeccttttgggecagtetgactecatattcacccatgnnntttgeg
tattacttgtttccttggcgggttcgeccgecaattggacccaattaaaccttttttgtaattgcaatcancgtcagcaaaacaatgta
ataaattacaactttcaacaacggatcttttggtnnnggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcag
aattcagtgaatcannnaatcnttgaacgcacattgcgccctttggtatnccaaagggcatgectgttcgagegtcatttgtacect
caagctttgcttggtgttgggegtttttgnnncgggtccgecennagnnncgcecttaaaatcattggcagecggnnnactggttt
cggagcgcagcacatttttgcge

>TC2-025
gggatcattatagagttttttaaactcccaacccatgtgnacttaccattgttgcctcggeagaagctacctggttaccttaccttgga
acggcctaccctgtagegecttaccctggaacggectaccetgtaacggetgeecggtggactaccaaactettgttattttattgta
atctgagcgtcttattttaataagtcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgegata
agtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccattagtattctagtgggceatgectgttcga
gcgtcatttcaacccttaagectagettagtgttgggagectactgettttgctagcggtagctcctgaaatacaacggeggatctg
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cgatatcctctgagegtagtaatttttatctcgcttttgactggagttgcagegtctttagecgctaaaccecccaatttttaatggttga
cctcggatcaggtaggaatacccgctgaacttaagcatatcaat

>TC2-026
gtaggtgaacctgcggagggatcattacacaaatatgaaagcagaccctcattggnnnntaacgtcacgecgtgtecgcaata
gcgccattgetgttgtgctgacgeggeggggggttaacgeccttttgggecagtetgactecatattcacceatgtcttttgegtact
acttgtttccttggcgggttcgcccgcecaattggacccaattaaaccttttttgtaattgcaatcagcgtcagcaaaacaatgtaataa
attacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaatte
agtgaatcatcgaatctttgaacgcacattgcgcectttggtattccaaagggcatgectgttcgagegtcatttgtaccctcaaget
ttgcttggtgttgggegtttttgtctcgggtcegecccgagactegecttaaaatcattggcagecggcectactggtttcggagege
agcacatttttgcgctttgtccagtcgtggtcttgcgtccatgaagegaatattttcaacgtttgacctcggatcaggtagggatace
cgctgaacttaagcatatcaat

>TC2-027
acctgcggagggatcattactgagttaccgctctataaccctttgtgaacgtacctaacegttgettcggcgggeaggggaagec
tctcgcgggecteeccteceggegecggeccccaccacggggacggggegeccgecggaggaaaccaaactctatttacac
gacgtctcttctgagtggcacaagcaaataattaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagega
aatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcetcgcecageattctggegagceat
gcctgttcgagegtcatttcaaccctcaageaccgcttggttttggggecccacggecgacgtgggceccttaaaggtagtggeg
gaccctcccggagectectttgegtagtaactaacgtctcgeactgggatccggagggactettgeegttaaacccccaaattctt
tacaggttgacctcggatcaggtaggaatacccgctgaacttaagcatatcaat

>TC2-028
ccgtaggtgaacctgcggagggatcattatcgagttaccgctctacaaccctttgtnaacatacctaactgttgcttcggegggea
gggggtcecceecggggacgeccteeccggeccegeccecctaccaggggacgtggegeccgecggaggatacctaactctat
tttaacgacgtttcttctgagtggcacaagcaaataattaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgca
gcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegeccgecagcattctggeg
ggcatgcctgttcgagcgtcatttcaaccctcaagetetgettggtgttggggecctacggttgacgtakgecctcaaaggtagtg
gcggaccctcccggagcectectttgegtagtaactaacgtcetcgeatcgggatccggagggactcttgecgtaaaaccecccaa
tttttcaatggttgacctcggatcaggtaggaataccegetgaacttaagcatatcaataagcggag

>TC2-029
ttyrytrcctckgyagcracytacccgggwacggeyaccytgtarcgwgctgmeggtgrastkstraactcttgttatttattgta
atctgagcgtcttattttaataagtcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgata
cgtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccattagtattctagtgggceatgectgttcga
gcgtcatttcaacccttaagectagettagtgttgagaatctactgtattgtagttctctaaatccaacggeggatctgtggtatectet
gagcgtagtaatttttatctcgcttttgttaggtgctgcagetctcggecgctaaaccecccaattttaat

>TC2-030
aacctgcggagggatcattacaagaacgcccgggcttcggectggttattcataaccctttgttgtccgactctgttgectceggg
gcgaccctgecttcgggegggggcetcegggtggacacttcaaactcttgegtaactttgcagtctgagtaaacttaattaataaatt
aaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagt
gaatcatcgaatctttgaacgcacattgcgecccctggtattccggggggeatgectgttcgagegtcatttcaccactcaagect
cgcttggtattgggcaacgeggtccgecgegtgectcaaatcgtceggetgggtettetgtcecctaagegttgtggaaactatte
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gctaaagggtgttcgggaggctacgecgtaaaacaaccccatttctaaggttgacctcggatcaggtagggataccegcetgaac
ttaagcatatcaata

>TC2-031
ttccgtaggtgaacctgcggaaggatcattacagagttcatgcccgaaagggtagacctceccaccettgtgtattattactttgttge
tttggcgagctgecttcgggcecttgtatgctcgccagagaataccaaaactctttttattaatgtcgtctgagtactatataatagttaa
aactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagty
aatcatcgaatctttgaacgcacattgcgcecccttggtattccggggggeatgectgttcgagegtcatttcaaccctcaagcttag
cttggtattgagtctatgtcagtaatggcaggctctaaaatcagtggeggegecgctgggtectgaacgtagtaatatctctegtta
caggttctcggtgtgcttctgccaaaacccaaatttttctatggttgacctcggatcaggtagggatacccgctgaacttaagcatat
caataagcggag

>TC2-032
gcggaaggatcattacctagagttgtaggetttgectgctatctcttacceatgtcttttgagtaccttegtttcctcggegggteege
ccgccgattggacaatttaaaccatttgcagttgcaatcagcegtctgaaaaaacttaatagttacaactttcaacaacggatctcttg
gttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgeac
attgcgecccttggtattccatggggeatgectgttcgagegteatttgtaccttcaagctctgcttggtgttgggtgtttgtctcgect
ctgcgegtagactcgectcaaaacaattggcagecggcegtattgatttcggagegceagtacatctcgegctttgcactcataacy
acgacgtccaaaagtacttttttacactcttgacctcggatcaggtagggatacccgctgaacttaageatate

>TC2-033
agccttgctgaattattcaccettgtettttgcgtacttcttgtttccttggtgggttcgeccaccactaggacaaacataaaccttttgt
aattgcaatcagcgtcagtaacaaattaataattacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagega
aatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtattccaaagggceat
gcctgttcgagcegteatttgtaccctcaagetttgettggtgttgggegtcttgtetctagetttgctggagactcgecttaaagtaatt
ggcagccggectactggtttcggagegcageacaagtcgceactctctatcagcaaaggtctageatccattaagecttttt

>TC2-034
ccgtaggtgaacctgcggagggatcattacagagttatccaactcccaaacceatgtgracttatctctttgttgectcggegeaag
ctacccgggacccagegecccgggeggeccgecggeggacaaaccaaactcttgttattcaatggattatctgagegtcttattt
aataagtcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgca
gaattcagtgaatcatcgaatctttgaacgcacattgcgeccatcagtattctggtgggceatgcectgttcgagegtcatttcaaccec
taagcacagcttactgttgggactctacggcctcegtagttcceccaaagcecattggeggagtggeagtagtcctctgagegtagt
aattctttatctcgcettttgttaggtgctgcccecccggecgttaaaccceccaattttttctggttgacctcggatcaggtaggaatac
ccgctgaacttaagcatatcaataagcggag

>TC2-035
acctgcggaaggatcattaataaaaggannncttcgggtataccccatcegtgtctacatactcttgttgetttggcaggecgtgtt
aacccactgtgggctctgectgcatgtgectgccagaggaccaaactcygaattttagtgatgtctgagtactatataatagttaaa
actttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtga
atcatcgaatctttgaacgcacattgcacccggtggtattccgecgggtatgectgttcgagegtctgtagaacaacaccaatata
gcgagctteggcttgattttggagttgcggegacaagcetgeagcttttaagtccacgggeggttcegataggttctacgegtagta
atttctcctcgctactgaactttgtcggegcatttggtaataagtccagcaatggecactccaageccctaacacccaattctagttt
gacctcggatcaagtagggatacccgctgaacttaagcatatce
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>TC2-036
cggagggatcattacaagtgaccceggtctaaccaccgggatgttcataaccctttgttgtccgactctgttgectceggggegac
cctgecttcgggegggggctecgggtggacacttcaaactcttgegtaactttgcagtctgagtaaacttaattaataaattaaaac
ttttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaate
atcgaatctttgaacgcacattgcgecccctggtattccggggggeatgectgttcgagegtcatttcaccactcaagectegettg
gtattgggcaacgcggtccgecgegtgectcaaatcgaccggetgggtettetgteccctaagegttgtggaaactattcgetaa
agggtgttcgggaggctacgccgtaaaacaaccccatttctaaggttgacctcggatcaggtagggataccegcetgaacttaag
cata

>TC2-039
tgtcttttgagtaccttcgtttcctcggegggteegeccgecgattggacaaaacttaaaccctttgtaattgaaatcagegtctgaa
aaaacttaatagttacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtga
attgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccatggggceatgectgttcgagegtceatttg
taccttcaagctttgcttggtgttgggtgtttgtctcgectctgcgegeagactegectcaaaacaattggeagecggegtattgattt
cggagcgcagtacatctcgegctttgcactcataacgacgacgtccaaaaagtacatttttacactcttgacctcggatcaggtag
ggatacccgctgaacttaagcatat

>TC2-041
tgcggagggatcattacagagttgcaaaactccctaaamcattgtgaacgttacctatacegttgettcggegggeggececgg
ggtttaccceccegggegeccctgggecccaccgegggegeccgecggaggteaccaaactcttgataatttatggectcetcetga
gtcttctgtactgaataagtcaaaactttcaacaacggatctcttggttctggeatcgatgaagaacgcagcegaaatgegataagta
atgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgceccgecagcattctggegggeatgectgttcgage
gtcatttcaaccatcaagcccecgggcttgtgttggggacctgeggetgecgeaggecctgaaaageagtggegggctegcetg
tcgcaccgagcgtagtagcatacatctcgetctggtcgegecgegggttecggecgttaaaccaccttttaacccaaggttgacce
tcggatcaggtaggaagacccgctgaacttaagcatatcaat

>TC2-042
ttccgtaggtgaacctgcggaaggatcattacctagagttgcgggcetttgectgcecatctcttacccatgtettttgagtaccttegttt
cctcggegggtecgeccgecgattggacaaaacttaaaccetttgtaattgaaatcagegtctgaaaaaacttaatagttacaactt
tcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatca
tcgaatctttgaacgcacattgcgecccttggtattccatggggcatg

>TC2-043
ctgcggaaggatcattaaagaataacacgcctcegggegctattetcaccetttgegtaccatactttgttgecttggegecgtgeg
ccagtggctcgaaaccegtgaatcattgetgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggeate
gatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecce
ctggcattccggggggcatgettgttcgagegtcattacaaccetcaagceteegettggtgttgggetegectttctcggaaggec
tgcctcaaagtcagtggcggecgecgtecgaccttcagegceagtaatgctegtcgetgcaagggaagggtagcaagegeegt
catacaacccccacacacaaggttgacctcggatcaagtagggatacccgetgaacttaageatate

>TC2-044
tcattaacctttcaaaacagggtgcgtcgeggeccccgaggtgcggaaacaagectcgageggtttggggtecteeccttcacy
cgcgeacgactgecatccttactttacragcaccttctgttctcectcggeggggeaacctgeegttggaaccgaataaactettttt
gcatctagcattacctgttccgaaacaaacaatcgttacaactttcaacaatggatctcttggetctggeatcgatgaagaacgceag
cgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegececcteggtattcecgtggg
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gcatgcctgttcgagegtcatctacaccctcaagetetgettggtgttgggegtetgtcecgecteegegegtggactecgeccecaa
attcattggcagcggtccttgectectctcgegeagceacattgegettettgaggggcetceggttcgegtccaacaagcacat

>TC2-045
gaacctgcggagggatcattacaagaacgcccgggcttcggectggttattcataaccctttgttgtecgactctgttgecteegg
ggcgaccctgecttcgggcgggggceteegggtggacacttcaaactcttgegtaactttgcagtctgagtaaacttaattaataaa
ttaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattca
gtgaatcatcgaatctttgaacgcacattgcgeccectggtattccggggggcatgectgttcgagegtcatttcaccactcaage
ctcgcttggtattgggcaacgcggteegecgegtgectcaaatcgtceggcetgggtettetgteeectaagegttgtggaaactat
tcgctaaagggtgttcgggaggctacgecgtaaaacaaccecatttctaaggttgacctcggatcaggtagggatacccgetga
acttaagcata

>TC2-046
accctgtagtccgecctgtaaaacgggeggctacnnngtagecggetcacggeccgecgaaggaccectaaactctgtttaaa
atagtgtatttctgaatgctccaaacaaaaataagttaaaactttcaacaanggatctcttggtnntggcatcgatgaagaacgcag
cgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatnnaatctttgaacgcacattgcgceccattagtatnnnagtgg
gcatgcctattcgagegtcatttcgaccattaagecctgtagettagegttgggagnnnnnggttgtagegtagctectcaaagtc
agtggcggagttatggcgtactctgagegtagtaaatcttttctegct

>TC2-047
ttcggattgtgagccttcacttacaaaacatcagtctatgaatgtaaanttttataacaaataaaaactttcaacaacggatctcttgg
ctctcgcatcgatgaagaacgcatcgaaatgcgatnnntaatgtgaattgcagaattcagtgaatcatnnnatctttgaacgcatc
ttgcgctctetggtattccggagagceatgtennnttgagtnnnnnnaattcttcaacccaatcttttcttgtaatcgattggtgtttggt
ttctgagegttgctggettcggecaagetegttegtaatacattnneatcectcatacaagtttggattgacttggegtaatnnnctat
tcgctaaggattnnatggaaacatcgagccaacttaatgaaggaagcttctaattgaaaagtctaccttttgattagatctcaaatca
ggcaggattacccgctgaacttangcatatcaataagcggag

>TC2-048
ctgcggaaggatcattatccatctcaaaccaggtgcggtegeggecceegggggcttgetecegggtggtaggggtaacacce
tcacgcgccegcectgectgtacectctttttacgageacctttegttctecttcggeggggcaacctgeegetggaaccaaaataaa
accttttttgcatctagcattacctgttctgatacaaacaatcgttacaactttcaacaatggatctcttggetctggeatcgatgaaga
acgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattce
atggggcatgcctgttcgagegtcatctacaccctcaagetctgcettggtgttgggegtetgteccgectetgegegeggactege
cccaaattcattggcageggtctttgectectctcgegeageacaattgegtetgcgggggggegeggeccgegtecacgaag
caacattaccgtctttgacctcggatcaggtagggataccegetgaacttaageatatcaat

>TC2-049
tgcggaaggatcattacattcagtagcctagctacttgtttacacccttgttttttgegtacctattgtttcctcggegggcettgetege
cggttggacaaaactataaccttttttaaatcttcaatcagcgtctgaattatacataataattacaactttcaacaacggatctcttggt
tctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacat
tgcgecccttggtattccatggggceatgectgttcgagegteatttgtaccetcaagctttgettggtgttgggegtettgtettttatta
gactcgccttaaagtcattggcagecagtgtttttggtagtaagcgeageacattttgegtcttagtccttgaatcgtggeatccatg
aagcctctttttcacttttgacctcggatcaggtagggatacccgcetgaacttaagcatatcaa
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>TC2-050
cggagggatcattgctggaacgcgecccaggegeacccagaaaccctttgtgaacttataccttactgttgectcggegctaget
ggtecttcggggeccctcaccetcgggtgttgagacageccgecggeggecaacceaactcttgtttttacactgaaactctgag
aataaaacataaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaa
tgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecctctggtattccggagggceatgcectgttcgagegt
catttcaaccctcaagcectggcettggtgatggggcactgcettttacccaagagcaggcecctgaaattcagtggegagetegecag
gaccccgagcgceagtagttaaaccetegetetggaaggecctggeggtgecctgecgttaaacceccaacttctgaaaatttga
cctcggatcaggtaggaatacccgctgaacttaageatate

>TC2-051
ggagggatcattacacaaatatgaaagcagaccctcattggggegtaacgtcacgecgtgtcegeaatagegcecattgctgttgt
gctgacgcggcggggggtaacgeccttttgggecagtetgactecatattcacccatgtettttgegtactacttgttteettggegg
gttcgccegcecaattggacceaattaaaccttttttgtaattgcaatcagegtcagcaaaacaatgtaataaattacaactttcaacaa
cggatctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaate
tttgaacgcacattgcgccctttggtattccaaagggceatgectgttcgagegtcatttgtaccctcaagetttgettggtgttggge
gtttttgtctcgggtecgecccgagactegcecttaaaatcattggcagecggcectactggtttcggagegeagceacatttttgegct
ttgtccagtcgtggtettgcgtecatgaagegaatattttcaacgtttgacctcggatcaggtagggataccegetgaacttaageat
at

>TC2-052
ctgcggaaggatcattacnnngagttgtaggctttgcctgctatctcttacccatgtcttttgagtaccttegtttcctcggegggtece
gccegcecgattggacaatttaaaccatttgcagttgcaatcagegtctgaaaaaacttaatagttacaactttcaacaacggatctct
tggttctggeatcgatgaagaacgcagegaaatgegataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacge
acattgcgccccttggtattccatggggceatgcectgttcgagegtcatttgtaccttcaagcetctgettggtgttgggtgtttgteteg
cctetgegegtagactcgectcaaaacaattggennecggegtattgatttcggagegceagtacatctcgegctttgcactcataa
cnnngacgtccaaaagtacattttacactctg

>TC2-053
gcggaaggatcattaaattgaaacaaacaaaaaaacaccacgtgggcettgeccatgtgctgcaagttgtaagtctgeatagtttty
aaaaaaactgatgagcagcggcttgcgtgttttgttttaacccttgttttttgcgtacctattgtttcctcggegagtttgetcgeeggct
ggacaaaacttataaccttttttaatcttcaatcagcgtctgaattatacataataattacaactttcaacaacggatctcttggttctgg
catcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgeg
ccecttggtattccatggggeatgectgttcgagegtcatttgtaccctcaagetttgcttggtgttgggegtcttgtcttttcttttgtg
attagactcgccttaaagtcattggcagccagtgtttttggtagtaagcgcagceacattttgcgtcttggecctaaaacacttgegte
cattaagctactttctcacttttgacctcggatcaggtagggataccegcetgaacttaageatate

>TC2-054
ccgtaggtgaacctgcggagggatcattacnnngttatccaactcccaaacceatgtgaacttatctetttgttgectcggegeaa
gctacccgggacccagegeccegggeggeccgecggeggacaaaccaaactctgttatcttegttgattatctgagegtcttatt
taataagtcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattge
agaattcagtgaatcatcgaatctttgaacgcacattgcgcccattagtattctagtgggcatgectgttcgagegtcatttcaacce
ctaagcacagcttactgttgggaccctacggcectccgtagttccccaaagecattggeggagtggeagtagtectcetgagegea
gtaattctttatctcgcettttgttaggtgctgcececceggecgttaaacceccecaattttttetggttgacctcggatcaggtaggaat
acccgctgaacttaagcatatcaataagcggag
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>TC2-057
tacctcaccgttgcttcggcgggtggegecccctacceggggegecgegecggecceactceggggecggceaaccegteag
aggcccgcaactcttnntcatcattggectctctgagtnacttatacaataagtcaaaactttcaacaacggatctcttggttctgge
atcgatgaagaacnnagcgaaatgcgatacgtaatgtgaattgcagatttcagtgaatcatcgaatctttgaacgcacattgcgec
cgctagtattctggcgggcatgectgttcgagegtcatttcaaccatcaagecccaggcettgegttggagecctgeggcetgecge
nnnctcccaaatccagtggegggctegtegtegtaccgagtgcagtaaacatcctcgetecnnggeacgtgacgggttettgee
gtgaaaccccccacatatcaaggttgaccteg

>TC2-058
tgcggagggatcattatagagttttccaaactcccaacccatgtgaacttaccattgttgectcggcagaggctacceggtaccta
ccctggaacggcectaccectgtagegcecttaccegggaacggattacectgtagtggetgecggtggactaccaaactettgttatt
ttattgttatctgagcgtcttattttaataagtcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaat
gcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccattagtactctagtgggeatgec
tgttcgagcgtcatttcaacccttaagectagettagtgttgggagectactgcttttgctagetgtagetectaaaatacaacggey
gatctgcgatatcctctgagcegtagtaatttttttctcgcttttgactggagttgcagegtecttagecgcetaaaccceccaatttttaat
ggttgacctcggatcaggtaggaatacccgetgaacttaageata

>TC2-061
ccgtaggtgaacctgcggagggatcattatcgagtttacaactcccaaaccettatgtgaacatacctactgttgcttcggeggact
cgecccggegteecggacggectegegeegeccgeggeccggacccaggeggecgecggagacceccaaactctgtattat
cagcattttctgaatccgccgcaaggcaaaacaaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaa
cgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgecagceattct
ggcgggcatgectgttcgagegtcatttcaaccetegacttecctttggggaaatcggegttggggaacggcagceatacegecy
gccccgaaatgaagtggeggeccgtecgeggegacctetgegtagtaatccaactcgeaccggaaccecgacgtggecacy
ccgtaaaacacccaacttctgaacgttgacctcggatcaggtaggaatacccgctgaacttaagcatatcaataageg

>TC2-062
tccgtaggtgaacctgcggagggatcattaccgagtttacaactcccaaaccectgtgaacataccttaatgttgectcggeggat
cagcccgegecccgtaaaacgggacggeccgecagaggacccaaactctaatgtttcttattgtaacttctgagtaaaacaaac
aaataaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcaaaatgcgataagtaatgtgaattge
agaattcagtgaatcatcgaatctttgaacgcacattgcgeccgctggtattccggegggceatgectgttcgagegtcatttcaace
ctcaagcceccgggtitggtgttggggatcggetetgeccttetgggeggtgecgeccecgaaatacattggeggtetegcetgea
gcctecattgegtagtagetaacacctcgcaactggaacgceggegeggcecatgecgtaaaacccecaacttctgaatgttgaccte
ggatcaggtaggaatacccgctgaacttaagcatatcaataagcggag

>TC2-063
ccgtaggtgaacctgcggagggatcattacaagtgaccecggtctaaccaccgggatgttcataaccetttgttgtecgactcetgt
tgcctceggggegaccctgecttcgggegggggctecgggtggacacttcaaactcttgegtaactttgcagtctgagtaaactt
aattaataaattaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattg
cagaattcagtgaatcatcgaatctttgaacgcacattgcgecccctggtattccggggggeatgectgttcgagegteatttcace
actcaagcctcgcttggtattgggcaacgceggtecgecgegtgcectcaaatcgaccggstgggtettetgtecectaagegttgt
ggaaactattcgctaaagggtgttcgggaggctacgecgtaaaacaaccccatttctaaggttgacctcggatcagntngggata
ccegcetgaacttaagcatatcaataagcggagga
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>TC2-064
ttccgtaggtgaacctgcggaaggatcattaccgagtgagggecctctgggtccaacctcccacceegtgtttattttaccttgttget
tcggcgggceccgccttaactggecgeecggggggcttacgecccecgggeccgegeccgecgaagacaccetegaactetgte
tgaagattgaagtctgagtgaaaatataaattatttaaaactttcaacaacggatctcttggttccggeatcgatgaagaacgcage
gaaatgcgatacgtaatgtgaattgcaaattcagtgaatcatcgagtctttgaacgcacattgcgeeccctggtattccgggggge
atgcctgtccgagegteattgetgecctcaageceggcttgtgtgttgggeecegtececegatctccgggggacgggeccgaa
aggcagcggceggceaccgegtceggtectcgagngtatggggctttgtcaccegctetgtaggeccggecggegettgecgat
caacccaaatttttatccaggttgacctcgnatcaggtagggatacccgctgaacttaagcatatcaataagcggagga

>TC2-065
ttccgtaggtgaacctgcggaaggatcattaccgagtgagggecctetgggtccaacctcccaccegtgtttattttaccttgttgct
tcggcgggceccgccttaactggecgecggggggcttacgeeccegggeccgegeccgecgaagacaccctegaactetgte
tgaagattgaagtctgagtgaaaatataaattatttaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgeage
gaaatgcgatacgtaatgtgaattgcaaattcagtgaatcatcgagtctttgaacgcacattgcgecccctggtattccgggggge
atgcctgtccgagegteattnetgecctcaageceggcttgtgtgttgggeecegtececcgatctcegggggacgggeccgaa
aggcagcggcggceaccgegtcecggtectcgagegtatggggctttgtcaccegctcetgtaggeccggecggegcettgeegat
caacccaaatttttatccaggttgacctcggatce

>TC2-067
ttccgtaggtgaacctgcggaaggatcattaccgagtgagggecctetgggtccaaccteecaccegtgtttattttaccttgttget
tcggcgggceccgcecttaactggecgecggggggcttacgecccecgggeccgegeccgecgaagacaccetcgaactetgte
tgaagattgaagtctgagtgaaaatataaattatttaaaactttcaacaacggatctcttggttccggeatcgatgaagaacgcage
gaaatgcgatacgtaatgtgaattgcaaattcagtgaatcatcgagtctttgaacgcacattgcgeeccctggtattccgggggge
atgcctgtccgagegtcattgctgecctcaageccggettgtgtgttgggececgtececcgatctccgggggacgggeccgaa
aggcagcggceggceaccgegtceggtectcgagegtatggggctttgtcaccegetetgtaggeccggecggegcettgecgat
caacccaaatttttatccaggttgacctcggatcaggtagggatacccgetgaacttaagcatatcaataagcggag

>TC2-069
ccgtaggtgaacctgcggagggatcattgatggaataaacgceectcacaggegetacecataaaccctttgtgaatactacctaa
aatgttgcctcggcattggttggectcttgtgaggteccttetttcgggaaggageagaccggecggtggecctataaactcttgtt
tttgtaatatcatctgagtaaaacaactaaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgeage
gaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeecggtggtattccaccggg
catgcctgttcgagcgtcatttcaaccctcaaagecttggetttggtgttggangaatacegtgtaaaaagggtaccctctgaaattt
agtggcgggctegctagaattttgagegtagtaattttacctegt

>TC2-070
gattctaccacctctgtgaaccgttgacctecgggttaataatcaaacatcagtgtaacgaacgtaagagtatcttaattaaacaaa
acttttaacaacggatctcttggctctcgcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtga
atcatcgaatctttgaacgcaccttgcgecttttggtattccgaaaggeatgectgtttcagtgtcatgaaatctcaatctaatatgtttt
ctgaacatgttaggcttggacttgggtgtctgccagcaatggcetcacctcaaatgacttagtggaacatcccacatcagtgttagac
gtaataagtttcgtctctccttgtggtgatgactgctcaaaacctgccatcgegceaccttttgactttgacctgaaatcaggtagggct
acccgctgaacttaagcatatcaa
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>TC2-072
cgtaggtgaacctgcggagggatcattatagagttttctaaactcccaacccatgtgaacttaccattgttgectcggcagaageta
cctggttaccctaccttggaacggcectaccetgtagegecttaccctggaacggcectaceetgtaacggetgecggtggactace
aaactcttgttattttattgtaatctgagcgtcttattttaataagtcaaaactttcaacaacggatctcttggttctggcatcgatgaaga
acgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccattagtattct
agtgggcatgcctgttcgagegtcatttcaacccttaagcectagettagtgttgggagectaccgcttttgetageggtagetectg
aaatacaacggcggannnncgatatcctctgagegtagtaatt

>TC2-073
gagggatcattacaagtgaccccggtctaaccaccgggatgttcataaccctttgttgtecgactctgttgectccggggegacce
tgccttcgggegggggctecgggtggacacttcaaactcttgegtaactttgcagtctgagtaaacttaattaataaattaaaactttt
aacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatc
gaatctttgaacgcacattgcgecccctggtattccggggggcatgectgttcgagegtcatttcaccactcaagectcgettggt
attgggcaacgcggtccgeegcegtgectcaaatcgaccggctgggtettetgtecectaagegttgtggaaactattcgctaaag
ggtgttcgggaggcetacgccgtaaaacaaccecatttctaaggttgacctcggatcaggtagggataccegetgaacttaageat
atcaataagcggag

>TC2-074
ccetttgttgtecgactctgttgectccggggegaccctgecttcgggegggggcetcegggtggacacttcaaactettgegtaac
tttgcagtctgagtaaacttaattaataaattaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagegaaatg
cgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegececcctggtattccggggggeatgee
tgttcgagcgtcatttcaccactcaagectcgettggtattgggcaacgeggtecgecgcegtgectcaaatcgaccggetgggte
ttctgtcccctaagegttgtggaaactattcgetaaagggtgttcgggaggctacgecgtaaaacaaccecatttctaaggttgace
tcggatcaggtagggatacccgctgaacttaagcatatcaataagcggag

>TC2-078
accgttgcttcggecgggcasggsaagmstcyckesggemtccemkyscggmgmegkymsyyacyacgsrrasgrgg
cgyccgcecggaggrwmesmmactmymtttamrsgmeswegtckkcygwgkggecccamaascaagegrtrmttr
arrsttkwaayracggatctcttggwwcwggcatcgmtcgcmagaaygcagygaaatgcgatrmgyaatgtgmrttgea
ragattcrrtgawtcayygaatctytgcaattcrcaytacttakcgcatttcgccwgcrttctgkcgakcgatgccwgawycaa
gagatccgtyrttwmaasyytyaakyaccgcttkgtyttggkgcemewcrgmmgacgwsgkcesyktaaakrkagtkks
gkwycctccggegggmagccycstyyscgtrgtrrskrmegkegycgsrmkgggagkccsgmgrgaskcettgecsytar
mccsccraatkcttwacaggttgasstmsgwtcasrwagggtwatagmscgstgaactyarkmatgatcmctccgeagg
ttc

>TC2-082
cacccttgtgtattattacyttgkkgytgktggcrgwgcacgcgkggaccctgtatcggemgmgmmttaskreketcrrgm
ccsagygtgcgccgecagmkgaawyytarasycygamyatykytgkcgggkcetsartacyatakmakagcttrarrsttk
maayracggatctcttggwwcwggcatgccccsmkgaakaccamgsrgcgcaawgtgcgwtcaarkawtcgatgaw
tyrcwgaattcwgyrawtcatcgawtmyttgawcgcacattkcgcyscttgktmttccggrksgcatgccwgawycaag
agatccgtyrttkmaasyytyaagctmtkmtatrgtaytsagccmegmcarmratakkcergrstytagrwwiccwstgge
ggcgcacrctsggkcyygagmgtmsyaakkckcetsgctacrrrgtccmegegtgetwceygccaaagcaacaassymata
atwywcwakggtgkgasstcgkaycmsgwagggcatgaactcygtamtgawccttmmgcakrtcaa
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>TC2-084
ccgtaggtgaacctgcggagggatcattaccgagtttacaactcccaaaccectgtgnacataccttaatgttgectcggeggat
cagcccgegecccgtaaaacgggacggeccgccagaggacccaaactctaatgtttcttattgtaacttctgagtaaaacaaac
aaataaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcaaaatgcgataagtaatgtgaattge
agaattcagtgaatcatcgaatctttgaacgcacattgcgeccgctggtattccggegggceatgectgttcgagegteatttcaace
ctcaagcccecgggtttggtgttggggatcggetetgeccttctgggeggtgecgeccecgaaatacattggeggtetegetgea
gcctecattgegtagtagetaacacctcgcaactggaacgeggegeggecatgecgtaaaaccecaacttctgaatgttgaccte
ggatcaggtaggaatacccgctgaacttaagcatatcaataageggag

>TC2-086
tgcggagggatcattnnngagttaccgctctataaccctttgtgaacgtacctaaccgttgcttcggegggcaggggaagectct
cgcgggccteecctececggegecggeccecaccacggggacggggegeccgecggaggaaaccaaactctatttacacga
cgtctcttctgagtggcacaagcaaataattaaaacttttaanaacggatctcttggttctggcatcgatgaagaacgcagcegaaat
gcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegcetcgecagceattctggegageatge
ctgttcgagegtcatttcaaccctcaagcaccgcttggttttggggecccacggecgacgtgggceccttaaaggtagtggngga
cccteeccggagectectttgegtagtaactaacgtctegeactgggatccggagggactcttgecgttaaacceccaaattetttac
aggttgacctc

>TC2-089
ccgtaggtgaacctgcggagggatcattaccgagttgtcgcaagacaatctecctttcttgtggttgactatgttgecttgecttegg
gcaggattattctgaatcagtgtcgtctgagttttatttaataaatcaaaactttcaacaacggatctcttggttctggceatcgatgaag
aacgcagcgaaatgcgataagtaatgtgaattgcagaattccgtgaatcatcgaatctttgaacgcacattgcgecctttggtatte
cgaagggcatgcctgttcgagegtcattacaccttctatcaaggtattgggagatgcactcgeactccttaaaaacagtggtgata
actgtctactcacgcatagtaatctctgcgacggatacacagtgaccgcaccttaattctttgtttgacctcggatcaggtagggata
cccgctgaacttaageatatca

>TC2-091
cgtaggtgaacctgcggaaggatcattacctagagttgtaggetttgectgctatctcttacceatgtcttttgagtaccttegtttect
cggcgggtecgeccgecgattggacaatttaaaccatttgcagttgcaatcagegtctgaaaaaacttaatagttacaactttcaac
aacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaa
tctttgaacgcacattgcgecccttggtattccatggggceatgectgttcgagegtcatttgtaccttcaagetttgettggtgttgggt
gtttgtctegectetgegegtagactcgectcaaaacaattggcagecggegtattgatttcggagegceagtacatctcgeactct
gccttcaccacgacggcgtccacaagtacattttacactcttgacctcggatcaggtagggatacccgctgaacttaagcatatca
ataagcggaggaa

>TC2-092
aacctgcggaaggatcattagagaaacaatacttgggttggtggtcgacgtcgcaagactagaccctacccttttattatccacac
acctgtgcactgtagagcctttgatctttattgatcgaggttcgecctttatacaaacattagtagtcctaaacgtaacgtcttattataa
cctaataaaactttcaacaacggatctcttggctctcgeatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcaga
attcagtgaatcatcgaatctttgaacgcaccttgcgecctttggtattccgaagagceatgectgtttgagtgtcatgaaactatcaa
ccctgacttggtttactcetegtettggettggacttgggtgtttgetgetgttgaagetgetcgecttaaaaggattagetggacctg
ctttgcggataggtttgactcggegtaataagttatttcgctgaggacatcttcggatggectgactgcetttgegactgtetgctttcta
accctgttccctttattgggacatgactttattatttggcctcaaatcaggtaggactaccegctgaacttaagcatatcaa
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>TC3-002
ccgtagngtgaacctgcggaaggatcattacctagagtttgcgggcetttgectgctatctcettacceatgtcttttgagtaccttegtt
tcctcggegggteegeccgecgattggacaacatttaaaccctttgtagttgcaatcagegtctgaaaaaacataatagttacaact
ttcaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtagtgtgaattgcagaattcagtgaate
atcgaatctttgaacgcacattgcgcecccttggtattccatggggceatgectgttcgagegtcatttgtaccttcaagetctgettggt
gttgggtgtttgtctegectetgegtgtagactegecttaaaacaattggcagecggcegtattgatttcggagegeagtacatcteg
cgctttgcactcataacgacgacgtccaaaagtacatttttacactcttgacctcggatcaggtagggataccegetgaacttaage
atatca

>TC3-003
taggccggccttagctgaattattttaccegtgtettttgegtactttetgtttecttggtgggttcgeccaccactaggaccaaccata
aaaccttttgtaatagcagtcagcgtcagtaacaaacataataattacaactttcaacaacggatctcttggttctggcatcgatgaa
gaacgcagcgaaatgcgatacgtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtatt
ccaaagggcatgcctgttcgagcgtcatttgtaccctcaagcetttgcttggtgttgggcegtetttgtetctagttttgctggagacteg
ccttaaagtcattggcagcecggcctactggtttcggagegcageacaagtcgegctctettccagecaaggtcagceattecagta
agc

>TC3-004
ccgtaggtgaacctgcggagggatcattacacaaatatgaaggcgggcetggaacctctcggggttacagecttgctgaattatte
acccttgtcttttgcgtacttcttgtttccttggtgggttcgeccaccactaggacaaacataaaccttttgtaattgcaatcagegtca
gtaacaaattaataattacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgt
gaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtattccaaagggcatgectgttcgagegtcatt
tgtaccctcaagctttgettggtgttgggegtcttgtetctagetttgetggagactcgcecttaaagtaattggeagecggectactg
gtttcggagcgcagcacaagtcgcactctctatcagcaaaggtctagcatccattaagectttttttcaacttttgacctcggatcag
gtagggatacccgctgaacttaagcatatcaataage

>TC3-005

gcgeggcegeccecggaggeccatcaaacactgcatnnntgegteggagtttaagtnnatttaaacaaaactttcaacaacggat
ctcttggttctggeatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaa
cgcacattgcgecctgtggtattccgennngeatgectgtatngagegtaatttcaccactcaagectggettggtattgggegte
gcggctcgennngegnnncaaagtttccggetgagecgteegtetecaagegttgtgatacatattcgettcggggegeggge
ggcgtcgeggcecgttaaatctttcacaaggttgacctcggatcaggtagggataccegctgaacttaagcatatcaataagegga

g

>TC3-006
aaaccatcgcgaactcttccaagttgcttcggeggegeggeaccectcgeggggegecgeageccggectetecggaggtge
ggggcgeccgecggaggtactaaactctgtattatagtggeatctctgagtaaaacacaaataagttaaaactttcaacaacggat
ctcttggttctggeatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaa
cgcacattgcgeccgcetagtactctagegggceatgectgttckagegtcatttcaaccctcaagecctgettggtgttggggecct
acggctgccgtaggcecctgaaaggaagtggegggctcgctacaactccgagcegtagtaattcattatctcgctagggaggttge
ggcgtgctectgecgttaaagaccecatctttaaccaaggttgacctcggatcag

>TC3-009
ccgtaggtgaacctgcggagggatcattacagagttcatgeccttcggggtagatctcccaccegtgtatttatacctttgttgettt
ggcaggcctgectcggecaccggetecggetggtgagegectgccagaggaccccaaactctgaatttaatgtegtetgagta
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ctatataatagttaaaactttcaacaacggatctcttggttctnnnatcnatgaannncgcagcgaaatgcgataagtaatgtgaat
tgcagaattcagtgaatcatnnaatctttgaacgcacattgcgecctetggtattccggagggeatgectgttcgagegtcattaca
accctcaagctctgcttggtattgggectcaccggcaacggtgtgecctaaaatcagtggeggtgcecatctggetctaagegtag
taaatctctcgctctnggtgcccggtggacgcttgccagcaacceecaattttttacaggttgacct

>TC3-014
gatgtgtaaattactackytatgkwrsctcgrcggatcagmecgcgcemmkyaawtwsgggactgtgyyygceacrcagg
aawccctaaacwctgtttywagctggarcttswgrgtwkaaawracarmtmrawcaarrcwtkcamcrmergatmtm
ytggttckggcakcratgawgaacgcwkcaaagatkcgatraktmatstgaattgcwgcaattcacrtkamtyatcgmatc
tttgcwregttctwceatygaygcecmgaaccaarwawtcygkygtkgmawgtyytgattyrwkygtywtttmwacycw
saagttccactaaaarcwkrgtktwgggtwtcctgygtgerrrcacagtcccswwwiwsrkkgegegggctsatcegycg
agsywmcatarmgtagtaatktwcacaksgktaytggtratcgtygyggmmacgycgktaawsmycmacttcygma
kgttsacctacggatc

>CT1-005A
ccgtaggtgaacctgcggagggatcattatagagttttctaaactcccaacccatgtgaacttaccttttgttgectcggeagaagtt
ataggtcttcttatagctgctgccggtggaccattaaactcttgttattttatgtaatctgagegtcttattttaataagtcaaaactttcaa
caacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcga
atctttgaacgcacattgcgcccattagtattctagtgggceatgectgttcgagegtcatttcaacccttaagectagcttagtgttgg
gaatctacttctcttaggagttgtagttcctgaaatacaacggceggatttgtagtatcctctgagegtagtaatttttttctegcttttgtt
aggtgctataactcccagccgctaaacceccaatttttttgtggttgacctcggatcaggtaggaataccegctgaacttaageata
tcaataagcggag

>CT1-006A
acctgcggagggatcattacacaaatatgaaggcgggctggaacctctcggggttacagecttgctgaattattcacccttgtettt
tgcgtacttcttgtttccttggtgggttcgeccaccactaggacaaacataaaccttttgtaattgcaatcagegtcagtaacaaatta
ataattacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcaga
attcagtgaatcatcgaatctttgaacgcacattgcgecctttggtattccaaagggceatgectgttcgagegtcatttgtaccctca
agctttgcttggtgttgggegtettgtctctagetttgctggagactcgecttaaagtaattggecageeggcectactggtttcggage
gcagcacaagtcgcactctctatcagcaaaggtctagcatccattaagcectttttttcaacttttgacctcggatcaggtagggatac
ccgctgaacttaagcatatcaataagcggag

>CT1-006B
ccgtaggtgaacctgcggaaggatcattactgagtgagggecctetgggtecaaccteccaceegtgtttattgtaccttgttgett
cggtgegeccgectcacggecgecggggggcttetgeccccgggtecgegegeaccggagacaccattgaactctgtetgaa
gattgcagtctgagcataaactaaataagttaaaactttcaacaacggatctcttggttccggeatcgatgaagaacgcagcgaaa
tgcgataactaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecccctggtattccggggggeatg
cctgtccgagegtcattgetgecctcaageacggettgtgtgttgggeteegtecceccggggacgggtecgaaaggeagegg
cggcaccgagtccggtectcgagegtatggggctttgtcaccegetetgtaggeccggecggegecagecgacaaccaatcat
cctttttcaggttgacctcggatcaggtagggataccegetgaacttaagcatatcaa

>CT1-007A

cttccgtaggtgaacctgcggaaggatcattaccgagttgattcgagctccggcetegacteteccaccctatgtgtacctacctetg
ttgctttggcgggecgeggtectecgeaccggegeccttcggggggcetggecagegeccgecagaggaccataaaacteeag
tcagtgaacttcgcagtctgaaaaacaagttaataaactaaaactttcaacaacggatctcttggttctggeatcgatgaagaacgc
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agcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecccttggtattccgagg
ggcatgcctgttcgagegtcatttcaaccctcaagetetgettggtattgggeccegtectccacggacgegcecttaaagaccteg
gcggtggegtettgectcaagegtagtagaaaacacctegetttggagegeacggegtegeecgecggacgaacctttgaatta
tttctcaaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaataagcggagga

>CT1-008A
atctttgaacgcacattgcgccccctggceattcnnnggggcatgcctgtcecgagcegtcatttctgecctcaageeceggcettgtgtg
tngggcgtggtecccceggtgtcggggggacctgecccaaaggcageggegacgttcegectaggtectcgagegtatggg
gctttgtcacccgetcgggaggggecymcegggcesyksgeemsccacsarykyytttkamsgytracctmgraksackgt
mggagtctacccgmtrwamttatcarmactwtcaayaagyggagga

>CT1-011A
cttccgtaggtgaacctgcggaaggatcattaccgagttgattcgagetceggcetegacteteccaccceatgtgtacctacctct
gttgctttggcgggecgeggtectcegeaccgacceecgttcgggggecggecagegeccgecagaggaccacaaaactee
agtcagtaaacgtcgcagtctgagaaacaagttaataaactaaaactttcaacaacggatctcttggttctggcatcgatgaagaa
cgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtatteeg
aggggcatgcctgttcgagegtcatttcaaccctcaagctctgettggtattgggetecgtectccgeggacgegectcgaagac
ctcggcggtggegtcttgectcaagegtagtagaaaacacctegetttggagegeacggegtegeccgecggacgaaccttty
aatttttctcaaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaataagcggagga

>CT1-013A
gaaggatcattactgagtgcgggcccennncgggtccaacctccecaccegtgtctettgaatacectgttgetttggegggecca
ccgggcecacceecggtegecggggggeactgegeeceecgggeccgegeccgecagagegectctgaaccectaatgaagaa
ggactgtctgagtctacgatataattatcaaaactttcaacaatggatctcttggttccggeatcgatgaagaacgcagcegaaatge
gataagtaatgtgaattgcagaattccgtgaatcatcgaatctttgaacgcacattgcgecccctggceattccggggggeatgect
gtccgagcegteatttctgeectcaageceggcttgtgtgttgggegtggteccecceggtgtcggggggacctgecccaaaggea
gcggcegacgttcegectaggtectcgagegtatggggctttgtcaccegetcgggaggggectacgggegttggecacceac
caattttttttacggttgacctcggatcaggtaggagttacccgctgaacttaagcatatcaataagcggagga

>CT1-016A
ggtccaacctcecaccegtgtetettgaataceetgttgetttggcgggeccaccgggecacceecggtegecggggggceact
gcgececcgggeccgegeccgecagagegectctgaaccctaatgaagaaggactgtetgagtctacgatataattatcaaaa
ctttcaacaatggatctcttggttccggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaattccgtgaat
catcgaatctttgaacgcacattgcgeccectggceattccggggggceatgectgtecgagegteatttctgecctcaageccgge

ttgtgtgttgggegtggtececceggtgtcggggggacctgecccaaaggeageg

>BRD2-121C
agaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattacagagactctgecctttgggtagacct
cccaccctgtgtegttatacctttgttgcetttggcgggecgeggggcettaggecctgecectggeteeggetagggegegecegce
cagaggacctcaaaacctgaatgttagtgtcgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggeate
gatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegeccct
tggtattccggggggcatgectgttcgagegtcattacaaccctcaagctetgettggtettgggegtcaceggtececggtgtge
cttaaactcagtggcggcgccatctggetctaagegtagtacatactctcgmtacagacgtccggtggatgetggecageaacc
cccaatttatcaaggttgacctcggatcaggtagggataccegetgaacttaageatatcaat
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>BRD2-145K
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaagtaatttgatatacttcggt
atattctcttttactgtgaactgtattattgcatgacgcttgagggatgtctatagatcatatgggtaggtctagagaatgttaaccgag
tcatgatcaagcttaggcttgttgccctattattatttaccaaaagaattcagtattaatattgtaacatagacgtaaaaaatctataaaa
caacttttaacaacggatctcttggttctcgcatcgatgaagaacgtagcaaagtgcgataactagtgtgaattgcatattcagtgaa
tcatcgagtctttgaacgcatcttgcactcattggtattccaatgagtacgcctgtttcagtatcaaaaacaccccacattcaaatcttt
ttttgaatggaacttggagttacagttttacgaccgtactctttaattatattaggcctgatcttgtttagactgectgaacttttttttaata
taaaggaaagttttgacaaaataaactgtgctggggcctttaaacaatctttcttaaacttgatctgaaatcaggegggattacecge
tgaacttaagcatatc

>BRD2-118A
tgttgcctcggeggggteacgecccgggtgcgtecgeagecccggaaccaggegeccgecggagggaccaaccaaactcttt
ctgtagtcccctegeggacgttatttttacagctctgagcaaaaattcaaaatgaatcaaaactttcaacaacggatctettggttctg
gcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattge
gcccgecagtattctggegggceatgectgtecgagegtcatttcaaccctcgaaccectccggggggteggegttggggactte
gggaacccctaagacgggatcccggeccegaaatacagtggeggtcetcgecgeagectcteatgegeagtagtttgcacaact
cgcaccgggagegeggcegegtecacgtccgtaaaacacccaacttctgaaatgttgaccteggatcaggtaggaatacecgct
gaacttaagcatatc

>BRD2-125F
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattacaagtgaggctaccgaacgttggaaa
cagcggttaggagcttacacccacccgtgtttacatactattgttgetttggcgggeegtggectecactgegggetetgetegtgt
gtgcccgecagagaaccaaactctgaatgttagtgatgtctgagtactatataatagttaaaactttcaacaacggatctcttggttct
ggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattg
cgcectgtggtattccgecagggeatgectgttcgagegteatttaaccactcacgcectagegtggtattggggeacgegggtete
cgcggccctcaaaattagtggeggegecggtgggcetctaagegtagtacatactcccgctatagagttcceceggtggetegec
agaacccccaatttttacaggttgacctcggatcaggtagggatacccgcetgaacttaagcatatcaataagcggagga

>BRD2-133H
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattaccgagtttacaactcccaaaccectgt
gaacataccatattgttgcctcggeggtgtetgtttcggcageccgecagaggacccaaaccctagattacattaaageattttctg
agtcaatgattaaatcaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagta
atgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgecagtattctggegggeatgectgteegage
gtcatttcaaccctcaagceeccegggcttggtgttggagatcggegagecceccggggegegecgtetcccaaatatagtgge
ggtcecgcetgtagcettectetgegtagtagcacacctegeactgggaaacagegtggecacgecgtaaaacceeccacttctga
aaggttgacctcggatcaggtaggaatacccgetgaacttaagcatatca

>BRD2-149R

agaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaatgaattatgaaaggggttgtcgcetgge
tgttagcagcatgtgcacgctctgatcattatccatcttacacacctgtgcacacactgtaagtcggcttttgatgcaaagtaagggt
cttcattgactctgctttaaattgggagcectgcttatgttttatcacacactacttcagtttaaagaatgtcaaatcgegtttaacgcattt
aaatacaactttcagcaacggatctcttggctctcgcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaat
tcagtgaatcatcgaatctttgaacgcaccttgegetecttggtattccgaggagceatgectgtttgagtgtcatggaatcatcaact
ctatttacttttgtgaatagggctiggacttggaggttttgccggtacttgtgatcggctectettgaatgcattagetcgaacctttgty
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gatcagcttatcggtgtgataattgtctacgccgttactgtgaagcatatattaaagggcteggcttctaatcgtecttcacaggaca
ataactttgacctttgacctcaaatcaggtaggattacccgctgaacttaagcatat

>BRD2-117U
agaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattactgagtgagggecctctgggtccaace
tcccaccegtgtttattgtaccttgttgettcggtgegeecgectcacggecgeecggggggcttetgececceegggtecgegegea
ccggagacaccattgaactctgtctgaagattgcagtctgagcataaactaaataagttaaaactttcaacaacggatctcttggtte
cggcatcgatgaagaacgcagcgaaatgcgataactaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacatt
gcgcecccctggtattccggggggeatgectgtecgagegteattgetgeectcaageacggettgtgtgttgggeteegtecece
cggggacgggtccgaaaggcageggeggeaccgagtecggtectcgagegtatggggctttgtcaccegcetetgtaggece
ggccggegcecagcecgacaaccaatcatecttttcaggttgacctcggatcaggtagggataccegetgaacttaageatatcaA

>BRD2-117M
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattactgagtgagggecctetgg
gtccaacctcecaccegtgtttattgtaccttgttgettcggtgegeccgectcacggecgecggggggcttetgecceegggte
cgcgegeaccggagacaccattgaactctgtctgaagattgcagtctgagcataaactaaataagttaaaactttcaacaacggat
ctcttggttccggeatcgatgaagaacgcagegaaatgcgataactaatgtgaattgcagaattcagtgaatcatcgagtctttgaa
cgcacattgcgecccctggtattccggggggceatgectgtccgagegteattgetgecctcaagcacggettgtgtgttgggete
cgtcccecccggggacgggtecgaaaggcageggeggeaccgagtecggtectegagegtatggggctttgtcaccegetctg
taggcceggecggegecagecgacaaccaatcatecttttttcaggttgacctcggatcaggtagggatacccgctgaacttaag
catatcaataagcggag

>BRD2-118B
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattactgagtgagggecctetgg
gtccaacctcecaccegtgtttattgtaccttgttgettcggtgegeccgectcacggecgecggggggcttetgecceegggte
cgcgegeaccggagacaccattgaactctgtctgaagattgcagtctgagcataaactaaataagttaaaactttcaacaacggat
ctettggttccggeatcgatgaagaacgcagegaaatgcgataactaatgtgaattgcagaattcagtgaatcatcgagtctttgaa
cgcacattgcgecccctggtattccggggggcatgectgtccgagegteattgetgecctcaagecacggettgtgtgttgggete
cgtcccecccggggacgggtecgaaaggcageggeggeaccgagtecggtectegagegtatggggctttgtcaccegctctg
taggcccggecggegecagecgacaaccaatcatccttttcaggttgacctcggatcaggtagggataccegcetgaacttaage
atatcaataagcggagga

>BRD2-118C
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaccgagtgagggecctetgg
gtccaacctcccaccegtgtttategtaccttgttgettcggegggeccgectcacggecgecggggggcttctgecctetggte
cgcgeccgecgaagacaccattgaacgetgtctgaagattgcagtctgageaattagctaaataagttaaaactttcaacaacgg
atctcttggttccggeatcgatgaagaacgcagcgaaatgcgatacgtaatgtgaattgcagaattcagtgaatcatcgagtctttg
aacgcacattgcgecccttggtattccggggggcatgectgtccgagegtcattgetgecctcaageacggcttgtgtgttggge
ccegtectecttcecgggggacgggeccgaaaggcageggeggeaccgegtecggtectcgagegtatggggettegtctte
cgctettgtaggeccggecggegcttgccgacaacaatcaatcttttttcaggttgacctcggatcaggtagggataccegctgaa
cttaagcatatcaataagcggagga

>BRD2-129F
actcttgctttggtttggcctatagataggttgggccagaggtttaacaaaacacaatttaattatttttattgatagtcaaattttgaatt
aatcttcaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaatgcgataagtaatatgaattgcaga
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ttttcgtgaatcatcgaatctttgaacgcacattgcgecctetggtattccagagggceatgectgtttgagegteatttctctctcaaac
cccecgggtttggtattgagtgatactcttagtcgaactaggegtttgcttgaaaagtattggeatgggtagtactggatagtgetgte
gacctctcaatgtattaggtttatccaactcgttgaatggtgtggcegggatatttctggtattgttggcccggecttacaacaaccaa

acaagtttgacctcaaatcnnntaggaatacccgctgaacttaagcatatcaataagcggag

>BRD2-115M
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattactgagtgagggceectctgg
gtccaacctcecaccegtgtttattgtaccttgttgetteggtgegecegectcacggeegecggggggcttetgeceecgggte
cgcgegceaccggagacaccattgaactctgtctgaagattgcagtctgagcataaactaaataagttaaaactttcaacaacggat
ctcttggttccggeatcgatgaagaangcagcgaaatgecnnnaactaatgtgaattgcagaattcagtgaatcatcgagtctttga
acgcacattgcgccccctggtattccggggggcatgectgtccgagegteattgetgeectcaageacggcttgtgtgttgggct
ccgtcececcggggacgggtcecgaaaggeageggeggeaccgagtecggtectcgagegtatggggctttgtcaccegetct
gtaggcccggecggegecagecgacaaccaatcatecttttttcaggttgacctcggatcaggtagggatacecgetgaacttaa
gcatatcaataagcgga

>BRD2-114L
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattcacaatgagtgttttatggeac
tctttaaaaatccatatccaccttgtgtgcaatgtttgttgggagagaggcaactctttcccttcacaaatatcaacctatatctttaaca
acattcgtctgataacatattatgaatatacttaattcaaaatataactttcaacaacggatctcttggctctcgeatcgatgaagaacg
cagcgaaatgcgatacgtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcatattgcgctcetttggtattccgaag
agcatgcttgtttgagtatcagtaaacacctcaacctectcttgttttttcaaaaggagggtggacttgagctatcccaacaaccttca
ccggtaggegggeggcttgaaatgcaggtgcagetggacttttatctgagctaaaagcatatctatttagtcctcgtcaaacagga
ttattactattgctgcagctaacataaaggataattgtcctcattgctgactgatgcaggattttacgacactttatgtgttgttcaactc
gatctcaaatcaagtaagactacccgctgaacttaagcatatca

>BRD2-1130
gaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattcacaatgagtgttttatggeactctttaaaa
atccatatccaccttgtgtgcaatgtttgttgggagagaggcaactctttcccttcacaaatatcaacctatatctttaacaacattcgt
ctgataacatattatgaatatacttaattcaaaatataactttcaacaacggatctcttggctctcgcatcgatgaagaacgcagega
aatgcgatacgtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcatattgcgctctttggtattccgaagagcatg
cttgtttgagtatcagtaaacacctcaacctcctcttgttttttcaaaaggagggtggacttgagctatcccaacaaccttcaccggta
ggcgggcggcttgaaatgcaggtgcagetggacttttatctgagctaaaageatatctatttagtcctcgtcaaacaggattattact
attgctgcagctaacataaaggataattgtcctcattgctgactgatgcaggattttacgacactttatgtgttgttcaactcgatctca
aatcaagtaagactacccgctgaacttaagcatat

>BRD2-149Y
gaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattacaagtgaggctaccgaacgctggaaac
agcggttaggagcttacacccacccegtgtttacatactattgttgctttggcgggecgtggectecactgegggctetgetegtgtg
tgcccgecagagaaccaaactctgaatgttagtgatgtctgagtactatctaatagttaaaactttcaacaacggatctcttggttctg
gcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattge
gccctgtggtattccgeagggceatgectgttcgagegteatttaaccactcacgectagegtggtattggggeacgeggtetecg
cggccctcaaaattagtggcggegecggtgggctctaagegtagtacatactcecgetatagagttcececggtggetegecag
aacccccaatttttacaggttgacctcggatcaggtagggatacccgetgaacttaagcatatca
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>BRD2-1250
agaggaagtaaaagtcgtaacaaggtctcegtaggtgaacctgcggagggatcattacagagttcatgecctccgggtagatct
cccacccactgctatcactactctegttgetttggegggecgetgggecctgeccggecgecggeceecggetggegegtgece
gccagagacctcacagactctgaatgttagtgtcgtccgagtaactatacaatcgttaaaactttcaacaacggatctcttggttctg
gcatcgatgaagaacgcagcgaaatgcgataagtaatgcgaattgcagaattcagtgagtcatcgaatctttgaacgcacattge
gccctgtggtattccgcagggeatgectgttcgagegteatttcaaccctcaagectegcttggtgttgggecctgeecgeegeg
gccggcecctaaagatagtggeggegeegectggecctcagegtagtacagetctcgetccagggtecggeggeagectgeca
gaaccccccaactctgtggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaa

>BRD2-121E
tggtcatttagaggaagtaaaagtcgtaacaaggtctcegtaggtgaacctgcggagggatcattacagagactctgecctttgg
gtagacctcccaccetgtgtegttatacctttgttgetttggegggecgeggggcttaggecctgeccetggetecggetaggge
gcgececgecagaggacctcaaaacctgaatgttagtgtegtctgagtactatataatagttaaaactttcaacaacggatctcttgg
ttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaca
ttgcgecccttggtattccggggggcatgectgttcgagegtcattacaacectcaagetcetgcttggtettgggegtcaccggte
cceggtgtgecttaaactcagtggceggegcecatctggetctaagegtagtacatactctegetacagacgtecggtggatgetgg
ccagcaacccccaatttatcaaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaa

>BRD2-125G
tggtcatttagaggaagtaaaagtcgtaacaaggtctecgtaggtgaacctgcggagggatcattaccgagttcatgeccttacy
ggtagatctcccaccctatgttatattaccttegttgctttggcaggecgtcaggettcggecaggetaccggetecggetggtaag
cgcctgccagaggaccctaaactctgaatattagtgttgtctgagtactataaaatagttaaaactttcaacaacggatctcttggttc
tggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgceacattg
cgccccttggeattccgaggggeatgectgttcgagegtcattacaaccctcaageactgettggtattgggetecgcetagtttca
gcgggccttaaaatcagtggcagegecgtetgagetctgagegtagtaaatatcctegetatagagacccaggtagetcttgtcat
caacccccaactttctaagtttgacctcggatcaggtagggataccegctgaacttaageatatca

>BRD2-145L
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattacaagtgaggcetaccgaacg
ctggaaacagcggttaggagcttacacccaccegtgtttacatactattgttgctttggegggecegtggectecactgegggctet
gctcgtgtgtgccegecagagaaccaaactctgaatgttagtgatgtctgagtactatctaatagttaaaactttcaacaacggatct
cttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaac
gcacattgcgecctgtggtattccgcagggeatgectgttcgagegtcatttaaccactcacgcectagegtggtattggggceacg
cggtctcecgeggecctcaaaattagtggeggegeeggtgggctctaagegtagtacatactcecgctatagagttceeeeggtg
gctcgecagaacceccaatttttacaggttgacctcggatcaggtagggataccegetgaacttaagcatatcaataageggagy
a

>BRD2-125X
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattactgagtgagggecctctgg
gtccaacctcccaccegtgtttattgtaccttgttgcttcggtgegeccgectcacggeegecggggggcttetgecceecgggte
cgcgegceaccggagacaccattgaactctgtctgaagattgcagtctgagcataaactaaataagttaaaactttcaacaacggat
ctcttggttccggeatcgatgaagaacgcagegaaatgcgataactaatgtgaattgcagaattcagtgaatcatcgagtctttgaa
cgcacattgcgecccctggtattccggggggeatgectgtecgagegteattgctgecctcaagcacggcettgtgtgttgggete
cgtccecceccggggacgggtecgaaaggeageggeggeaccgagtecggtectegagegtatggggcetttgtcacecgcetetg
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taggcccggecggcgecagecgacaaccaatcatectttttcaggttgacctcggatcaggtagggataccegcetgaacttaag
catatcaataagcggagga

>BRD2-149B
ttgtaccctcaagctttgcttgnnnttgggegtcttgtctctagetttgctggagaskmkemttamaswaatwkgmagscggs
ctggaaccnntngggkttmsgagesywgcwsaaktaykcacyctctrtcnnnnnngntytwgcrtmcattaagcctttkttt
caacttgktgrsytcgccsaycagstagggayaaacgmtraaccttwwgtmatwkcaatmagegtsagkaa

>BRD2-113Y
atcatgaacacctcactactataacttttttgttgtaatagtggacttggaatgcgcetggtgtcaatcnnnccttctaaaatggagttct
tgcactgttgatttgttttaacagcnnnttggcctaataagtttcggcagtannnttgaaatcactggcttttwttrcwtagaawctr
ayartcttkwwatacagamtttnnnnggtgacttgtctcctcttcaaattttgatctgaaatcaggtaggattaccege

>BRD3-078B
tagaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattacacaaatatgaaggcegggetggaac
ctctcggggttacagecttgctgaattattcacccttgtettttgegtacttettgtttecttggtgggttcgeccaccactaggacaaa
cataaaccttttgtaattgcaatcagcgtcagtaacaaattaataattacaactttcaacaacggatctcttggttctggcatcgatga
agaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtat
tccaaagggcatgectgttcgagegtcatttgtaccctcaagetttgcttggtgttgggegtettgtetetagetttgctggagacteg
ccttaaagtaattggcagcecggcctactggtttcggagegceageacaagtcgceactctctatcagcaaaggtctagcatccattaa
gectttttttcaacttttgacctcggatcaggtagggatacccgctgaacttaagcatat

>BRD3-078C
tggtcatttagaggaagtaaaagtcgtaacaaggttgctgtaggtgaacctgcagcaggatcattaaaaaacgagectaaacgct
caaaaacaccgcgaacacacctctgttgcctcggtggtgacggtccggggaagteccggacttcagecgecggeggeccgaa
aactactatttgatggcactctgaggcactctaaacgagtaaaaactttcagcaacggatctcttggttctggcatcgatgaagaac
gcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgecggeattee
ggcgggcatgectgttcgagegteatttcaaccctcaggceteegectggtgttggggecttttcgcatgaaageeccgaaaagea
gtggcgggctcgeageggaccegggegtagtagcacacctcgetcagggeccegecgegggegecggecgtgaaacctctt
tttacccaaggttgannnnngatcaggtaggaatacccgctgaacttaagcatatcaataagcggag

>BRD3-078E
ttagaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattacacaaatatgaaggegggcetggaa
cctctcggggttacagecttgctgaattattcaccettgtcttttgegtacttcttgtttecttggtgggttcgeccaccactaggacaa
acataaaccttttgtaattgcaatcagcgtcagtaacaaattaataattacaactttcaacaacggatctcttggttctggcatcgatg
aagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggt
attccaaagggcatgcctgttcgagegtcatttgtaccctcaagetttgcttggtgttgggegtcttgtctctagetttgctggagact
cgccttaaagtaattggcagecggectactggtttcggagcgeagcacaagtegceactctctatcagcaaaggtctageatcecatt
aagcctttttttcaacttttgacctcggatcaggtagggatacccgctgaacttaagcatat

>BRD3-078F
agaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattacacaaatatgaaggegggctggaacc
tctcggggttacagecttgctgaattattcacecttgtcttttgegtacttettgtttccttggtgggttcgeccaccactaggacaaac
ataaaccttttgtaattgcaatcagcgtcagtaacaaattaataattacaactttcaacaacggatctcttggttctggcatcgatgaa
gaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtatt
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ccaaagggcatgectgttcgagegtcatttgtaccctcaagetttgcttggtgttgggegtcettgtetetagetttgctggagacteg
ccttaaagtaattggcagcecggcctactggtttcggagegcageacaagtegceactctctatcagcaaaggtctagcatccattaa
gectttttttcaacttttgacctcggatcaggtagggatacccgctgaacttaagcatat

>BRD3-078lI
aggaagtaaaagtcgtaacaaggttgctgtaggtgaacctgcagcaggatcattaaaaaacgagcectgaacgctcaaaaacac
cgcgaacacacctctgttgectcggtggtgacggtecggggaagtcecggacttcagecgecggeggeccgaaaactactatt
tgatggcactctgaggcactctaaacgagtaaaaactttcagcaacggatctcttggttctggcatcgatgaagaacgcagegaa
atgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgecggeattccggegggceat
gectgttcgagegteatttcaaccctcaggetecgectggtgttggggcecttttcgcatgaaagecccgaaaageagtggeggg
ctcgcagcggacccgggcegtagtagcacacctegcetcagggecccgecgegggegecggecgtgaaacctctttttacccaa
ggttgacctcggatcaggtaggaatacccgctgaacttaagcatat

>BRD3-078J
aggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattacaagtgaccceggtctaaccaccgggat
gttcataaccctttgttgtccgactctgttgectccggggegaccctgecttcgggegggggcetcegggtggacacttcaaactct
tgcgtaactttgcagtctgagtaaacttaattaataaattaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgea
gcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccectggtattcegggg
ggcatgcctgttcgagegtcatttcaccactcaagectegettggtattgggeaacgeggtcegeegegtgcectcaaatcgaccg
gctgggtcttctgtecectaagegttgtggaaactattcgctaaagggtgttcgggaggctacgecgtaaaacaaccccatttcta
aggttgacctcggatcaggtagggatacccgctgaacttaagcatat

>BRD3-078K
gaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaggagtatttgcgggaaatcgaaagaaa
gtaccgctctcccaccegtgactatatactatgttgetttccgggcettcaacccceggagaggaccaaactcttgaatttattactgt
ctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaa
tgtgaattgcagaattcagtgaatcatcgaatctttgaacgceacattgcgecccttggtattccggggggcatgectgttcgagegt
cattaataccaatcccttcgggggtcttggggectgggatetcccagetcttaaaatcagtggeggtgcectetcggetetaagegt
agtaattcttctcgctatagtccccgggagaacacttgecataacceecacacttttaaggttgacctcggatcaggtagggatace
cgctgaacttaagcatatc

>BRD3-078L
ggaagtaaaagtcgtaacaaggtctcegtaggtgaacctgcggagggatcattacacaaatatgaaggcegggetggaacctct
cggggttacagccttgctgaattattcacccttgtcttttgegtacttcttgtttecttggtgggttcgeccaccactaggacaaacata
aaccttttgtaattgcaatcagcgtcagtaacaaattaataattacaactttcaacaacggatctcttggttctggcatcgatgaagaa
cgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecctttggtattcca
aagggcatgcctgttcgagegtcatttgtaccctcaagcetttgettggtgttgggegtcttgtetctagetttgctggagactegectt
aaagtaattggcagccggcctactggtttcggagcgcagceacaagtcgeactctctatcagcaaaggtctageatecattaagec
tttttttcaacttttgacctcggatcaggtagggataccegetgaacttaagea

>BRD3-078M

agaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaagagtaagggtctctggeccgaacct
ccaaccctctgtegttataactacttcgttgctttggcgggaccgegagggtectcecgagegegecggtetecggacaggega
gcgececgecagagtctaaccaaactettgtttttaaaccagtegtctgagtataaaattttaattaaattaaaactttcaacaacggat
ctcttggttctcgcatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaa
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cgcacattgcgcecccttggtattccgaggggcatgcectgttcgagegtcattacaccactcaagceactgcttggtattgggeatcg
tccgtcgtaaaggegggegtgcctcgaagaccteggeggggtttctccaacttcgggegtagtagagttaaatcaaaacgtctta
taagcttggtgagatctcattgccgttaaaccttttatatattttcaggttgacctcggatcaggtagggatacccgctgaacttaage
atatc

>BRD3-079A
tagaggaagtaaaagtcgtaacaaggttgctgtaggtgaacctgcagcaggatcattaaaaaacgagcctaaacgctcaaaaac
accgcgaacacacctctgttgectcggtggtgacggtceggggaagteccggacttcagecgecggeggeccgaaaactact
atttgatggcactctgaggcactctaaacgagtaaaaactttcagcaacggatctcttggttctggeatcgatgaagaacgeageg
aaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgecggeattceggeggg
catgcctgttcgagegtcatttcaaccctcaggceteecgectggtgttggggccttttcgcatgaaagecccgaaaageagtggeg
ggctcgcageggaccecgggcgtagtagcacacctegetcagggecccgecgegggegecggecgtgaaacctctttttacee
aaggttgacctcggatcaggtaggaatacccgctgaacttaagcatat

>BRD3-079B
tagaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattacacaaatatgaaggegggcetggaac
ctctcggggttacagccttgctgaattattcacccttgtcttttgegtacttettgtttecttggtgggttcgeccaccactaggacaaa
cataaaccttttgtaattgcaatcagcgtcagtaacaaattaataattacaactttcaacaacggatctcttggttctggcatcgatga
agaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtat
tccaaagggcatgcctgttcgagcegtcatttgtaccctcaagctttgcttggtgttgggegtcttgtetctagetttgctggagacteg
ccttaaagtaattggcagccggcctactggtttcggagegcagcacaagtcgeactctctatcagcaaaggtctagcatccattaa
gectttttttcaacttttgacctcggatcaggtagggataccegctgaacttaagcatate

>BRD3-079G
tggtcatttagaggaagtaaaagtcgtnncttggtcnnntagaggaagtaaaagtcgtaacaaggttgctgtaggtgaacctgea
gcaggatcattaaaaaacgagcctgaacgctcaaaaacaccgcgaacacacctetgttgectcggtggtgacggteccggggaa
gtcccggacttcageegecggeggeccgaaaactactatttgatggeactctgaggceactctaaacgagtaaaaactttcageaa
cggatctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatce
tttgaacgcacattgcgcccgecggeattccggegggceatgectgttcgagegteatttcaaccetcaggetecgectggtgttg
gggccttttcgcatgaaagecccgaaaageagtggcegggctegcageggaccegggegtagtagcacacctegetcagnge
ccegecgegggegecggecgtgaaacctctttttacccaaggttgacctcggatcaggtaggaataccegcetgaacttaageat
atca

>BRD3-081C
gaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaggagtatttgcgggaaatcgaaagaaa
gtaccgctctcecaccegtgactatatactatgttgctttccgggcettcaaccccggagaggatcaaactcttgaatttattactgtet
gagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatg
tgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgececcttggtattccggggggceatgectgttcgagegtca
ttaataccaatcccttcgggggtettggggcettgggatcteccagctcttaaaatcagtggeggtgcectttcggctctaagegtagt
aattcttctcgctatagtccccgggagaacacttgccataacccccatacttttaaggttgacctcggatcaggtagggataccege
tgaacttaagcatat

>BRD3-081D
tcctcegcttattgatatgcttaagttcagcgggtatcectacctgatccgaggtcaaacttagaaagttgggggttgatggetage
gtccgecgagtecctatagcgaggatatttactgegetcagggectcgacggeaccgcecactgattttaaggeecgecaggtga
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gtggcgaagceccaataccaagecaggcettgagggttgtaatgacgcetcgaacaggceatgeccctcggaatrecaaggggege
aatgtgcgttcaaagattcgatgattcactgaattctgcaattcacattacttatcgcatttcgetgegttcttcatcgatgccagaace
aagagatccgttgttgaaagttttaactattatatagtactcagacgacactaataatcagggttttgggtcctctggcgggegctca
ccagccggggccggtggtegggegtgagectgacggeccgcecaaagcaacaaagtgataataacacagggtgggagatcta
ccnntaagggcatgaactctgtaatgatccctccgeaggttcacctacggagaccttgttacgacttttacttcctctaaatgacca

ag

>BRD3-081G
agaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattacagtattctattgcctgegcttaattgeg
cggcgataaaccttacacaacgtgtttttttaatataaactattactttggtttggctaagaaattagttgagccagaggtgatttaaac
ttcaattttattgaattgttattttaattttatgtcaatttgttgattaaattcaaaacaatcttcaaaactttcaacaacggatctcttggttct
cgcatcgatgaagaacgcagcgaaatgcgataagtaatatgaattgcagattttcgtgaatcatcgaatctttgaacgcacattge
accctctggtattccagagggtatgcctgtttgagegtcatttctctctcaaacctttgggtttggtattgagtgatactcttagtcgaa
ctaggcgtttgcttgaaatatattggcacgagtagtgttgaacagtgttgtctgaacatcaatgtattaggtttatccaactcgttgaa
gcgtttaggtattactattcttcattaggctttgccttataaaacacaaacaagtttgacctcaaatcaggtaggattaccegetgaact
taagc

>BRD3-081H
cttggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccageggagggatcattgetggaacgegecccgg
cgcacccagaaaccctttgtgaacttatacccatacegttgectcggegeaggecggectctgetgcagaggecccctggagac
agggagcagccagccggtggecaaccaaactctgtttctacagtgaatctctgagtaaaaaaacataaatgaatcaaaactttca
acaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcy
aatctttgaacgcacattgcgccctctggtattccggagggeatgectgttcgagegteatttcaacectcaagegtggettggtga
tggggcactgccegtaaaagggcaggecctgaaatctagtggcgagcetcgecaggacceecgagegtagtagttatatctegct
ctggaaggccctggeggtgecectgecgttaaacccccaacttctgaaaatttgacctcggatcaggtaggaatacccgctgaact
taagcatatcaataagcggag

>BRD3-081I
ctccgcttattgatatgcttaagttcagegggtattcctacctaatccgaggtcaaccactagaaggtataaggggtttcacggeag
gccctaggtacactgcaggagegagaaaagatttactacgctacgagtgcacctaacaccgecactacctttggggagcetacag
ggccctttacgggcectgtagggtcccaacactacgcaacagggcgtaagggttgaaatgacgctcgaataggeatgeecacta
gaatactaatgggcgcaatatgcgttcaaagattcgatgattcactgaattctgcaattcacattacgtatcgceatttcgetgegttett
catcgatgccagaaccaagagatccgttgttgaaagttttaacgtattaagttataggtttcagagatacactatacaaaacagagt
gtagaggtccgecggeggagegtacagtgcaaactactacagggtagetccagggtagecacctacagggtaggtggeteec
ggaaaagctctccagggtagecgecgetcagegecgaggcaacgacggtaaggttcacaaagggttgggagtttttgtagaac
tcagtaatgatccctcegetggttcaccaacggagaccttgttacgacttttacttcctctaantgacca

>BRD3-081J
ctccgcttattgatatgcttaagttcagegggtattcctacctaatccgaggtcaaccactagaaggtataaggggtttcacggeag
gccctaggtacactgcaggagcgagaaaagatttactacgctacgagtgtacctaacaccgcecactacctttggggagcetacag
ggccctttacgggcctgtagggtcccaacactacgcaacagggcgtaagggttgaaatgacgctcgaataggceatgeccacta
gaatactaatgggcgcaatatgcgttcaaagattcgatgattcactgaattctgcaattcacattacgtatcgceatttcgetgegttctt
catcgatgccagaaccaagagatccgttgttgaaagttttaacgtattaagttataggtttcagagatacactatacaaaacagagt
gtagaggtccgecggeggagegtacagtgcaaactactacagggtagetccagggtagecacctacagggtaggtggetece
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ggaaaagctmtccagggeagcecgecgcetcagegecgaggcaacgacggtaaggttcacaaagggttgggagtttttgtagaa
ctcagtaatgatccctecgetggttcaccaacggagaccttgttacgacttttacttcctctaaatgacca

>BRD3-082B
aggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaggagtatttgcgggaaatcgaaagaaag
taccgctctcccacccgtgactatatactatgttgctttccgggcttcaacccccggagaggaccaaactcttgaatttattactgtcet
gagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatg
tgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccggggggceatgectgttcgagegtea
ttaataccaatcccttcgggggtettggggectgggatctcecagctcttaaaatcagtggeggtgectceteggcetctaagegtagt
aattcttctcgctatagtccccgggagaacacttgecataacccecacacttttaaggttgacctcggatcaggtagggatacecg
ctgaacttaagcatatca

>BRD3-082C
tggtcanttagaggaagtaaaagtcgtaacaaggtctecgttggtgaaccagcggagggatcattactgagttctacaaaaacte
ccaaccctatgtgaaccttaccgtcgttgectcggegetgageggeggctacectggagagcttttccgggagecacctacect
gtaggtggctaccctggagetacectgtagtagtttgcactgtacgetcegecggeggacctctacactetgttttgtatagtgtate
tctgaaacctataacttaatacgttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgegata
cgtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcatattgcgceccattagtattctagtgggeatgectattcgag
cgtcatttcaacccttacgecctgttgegtagtgttgggaccctacaggceccgtaaagggcectgtagetccccaaaggtagtgge
ggtgttaggtgcactcgtagegtagtaaatcttttctcgetectgcagtgtacctagggectgecgtgaaaccecttatacettctag
tggttgacctcggattaggtaggaatacccgctgaacttaagcatatcaataageggag

>BRD3-082M
tagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattactgagtttacgctctacaaccctttgtg
aacatacctataactgttgcttcggcgggceagggtetcegtgaccctcceggecteecgeeccegggegggteggegeccgec
ggaggataaccaaactctgatttaacgacgtttcttctgagtggtacaagcaaataatcaaaacttttaacaacggatctcttggttct
ggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgceacattg
cgccegcecagcattctggegggceatgectgttcgagegteatttcaaccctcaagetetgettggtgttggggecctacggctga
cgtaggccctcaaaggtagtggeggaccetcceggagcectectttgegtagtaactttacgtetcgeactgggatceggaggga
ctcttgccgtaaaacceccaattttccaaaggttgacctcggatcaggtaggaatacccgetgaacttaageatat

>BRD3-0820
tcttggtcatttagaggaagtaaaagtcgtaacaaggttgctgtaggtgaacctgcagcaggatcattaaaaaacgagcectaaac
gctcaaaaacaccgcgaacacacctetgttgectcggtggtgacggtccggggaagteccggacttcageegecggeggecc
gaaaactactatttgatggcactctgaggcactctaaacgagtaaaaactttcagcaacggatctcttggttctggcatcgatgaag
aacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecegeeggeatt
ccggegggcatgectgttcgagegteatttcaaccctcaggetecgectggtgttggggecttttcgcatgaaagecccgaaaag
cagtggcgggctcgcagcggacccgggegtagtagcacacctegetcagggeccegecgegggegecggecgtgaaacct
ctttttacccaaggttgacctcggatcaggtaggaatacccgctgaacttaagcatatca

>BRD3-083A
gaggaagtaaaagtcgtaacaaggttgctgtaggtgaacctgcagcaggatcattaaaaaacgagcectaaacgctcaaaaaca
ccgcgaacacacctctgttgectcggtggtgacggtccggggaagteccggacttcagecgecggeggeccgaaaactactat
ttgatggcactctgaggcactctaaacgagtaaaaactttcagcaacggatctcttggttctggeatcgatgaagaacgcagega
aatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgecggceattceggeggge
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atgcctgttcgagcegtcatttcaaccctcaggctccgectggtgttggggecttttcgcatgaaagecccgaaaageagtggegg
gctcgcageggaccecgggegtagtagcacacctegetcagggecccgecgegggegecggecgtgaaacctctttttaceca
aggttgacctcggatcaggtaggaatacccgctgaacttaagcatatc

>BRD3-083D
tagaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattactgagtgagggetecggeccaacct
ccaaccccatgtgaatccgacctetgttgectcgggggegacceggecctgegecggggeccecggtggaccactcaactct
gcatctttgcgtctgagtatgatatttgaatcaatcaaaactttcaacaacggatctcttggttctggeatcgatgaagaacgcageg
aaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccgggggge
atgcctgttcgagcgtcattacaccactcaagectggcettggtattgggeacggeggcttcgcggecgeccgectcaaagtctee
ggctggaccgaccgtetctaagegttgtgacttcattggaccgcttgcgagtacgggacagtccgtggecgttaaacceeccatg
aaaggttgacctcggatcaggtagggatacccgcetgaacttaagcatate

>BRD3-083K
gaggaagtaaaagtcgtaacaaggtctecgtaggtgaacctgcggagggatcattactgagtgagggececegggeccgace
tccaaccctatgtctaccgaccctgttgectcgggggtgacceggegeccgttcececgggegeeccggggecceeggeggac
ccctcaacgctgeatctgtgegtecgagteatatttgaatcaatcaaaactttcaacaacggatctcttggttctggcatcgatgaag
aacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccgtggtatt
ccgeggggcatgectgttcgagegteatttcaccaatcaagectegcttggtattgggegtecgeggeggeaacgeegegege
cccaatgtctccggetgagecgcectgtetctaagegttgtggtetaactgttegctttggagtatgggcetggatcatcgecgttaaa
caccccatcaaaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaat

>BRD3-083P
tagaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattactgagtgagggetecggtccaaccte
caaccccatgtgaatccgacctctgttgcctcgggggegacceggecctgegecggggeccccggtggaccactcaactctg
catctttgcgtctgagtatgatatttgaatcaatcaaaactttcaacaacggatctcttggttctggceatcgatgaagaacgcagega
aatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccggggggcat
gcctgttcgagcegteattacaccactcaagectggcttggtattgggegaggeggcetttgecggecgecegectcaaagtettcgg
ctggactgaccgtctctaagegttgtgacttcattggaccgcettgcgagtacgggacageccgtggecgttaaacceeccatgaa
aggttgacctcggatcaggtagggatacccgctgaacttaagcatatca

>BRD3-083W
aagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaaaagtttacgtcctacttgcctcecgtgcaaaag
gataagattccacgcgtgaaacagcgagctcttcggageggtgetgggectgeccctgtgaaccgaacceacctgcettctcgga
gcggtgtgcecattagggatcaggatcagtgcagcttgeggtgegetctagtaatagagecttcgggatggatatacttaaccegt
gtttaccttctttgttgctttggcgggtegectctaaggegttggectcggctaaaccgtacccgccagagaactcaaaactctttty
ttttagtgacgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaat
gcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecccttggtattccgaggggeatge
ctgttcgagcgtcattatgaccaatcaagectggettggtgttggggtgcgeggteccgeggceccttaaaatcagtggeggtgec
gtccggctctaagegtagtaaatttectegcetatagtgtcegggtggttacctgccagaaccecccaatctcacggttgacctegg
atcaggtagggatacccgctgaacttaagca

>BRD3-083Y
agaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattacctttctatgcagaagtattgtgtaggge
aacctcacaatactccctgtataccacccttgtcttttgcgeactcatatttcctcggeaggcttgectgecgattggacaatttatact
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atttttaattttgaatcagcgtctgaaataattaataattacaactttcaacaacggatctcttggttctggcatcgatgaagaacgceag
cgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccatgggg
catgcctgttcgagegtcatttgtaccttcaagcetetgettggtgttgggtgtttgtecttetcatgtggttggactegecttaaagtaat
tggcagccagtgttttggttttgaagcgcageacaagtcgcgattctagctaacatcaccagcttccagcaagcctttattacctttg
acctcggatcaggtagggatacccgctgaacttaagcat

>BRD3-084B
agaggaagtaaaagtcgtaacaaggtctcegtaggtgaacctgcggagggatcattacacaaatatgaaggegggcetggaacce
tctcggggttacagecttgctgaattattcaccecttgtcttttgegtacttettgtttccttggtgggttcgeccaccactaggacaaac
ataaaccttttgtaattgcaatcagcgtcagtaacaaattaataattacaactttcaacaacggatctcttggttctggcatcgatgaa
gaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtatt
ccaaagggcatgcctgttcgagcegteatttgtaccctcaagetttgcttggtgttgggegtcttgtctctagetttgctggagacteg
ccttaaagtaattggcagcecggectactggtttcggagegcagceacaagtcgeactctctatcagcaaaggtctageatccattaa
gectttttttcaacttttgacctcggatcaggtagggatacccgctgaacttaagceatate

>BRD3-084F
agaggaagtaaaagncgtaacaaggtctcecgtaggtgaacctgcggagggatcattactgagtgagggetccggeccaacct
ccaaccccatgtgaatccgacctcetgttgectcgggggegacceggecctgegecggggeccccggtggaccactcaactct
gcatctttgcgtctgagtatgatatttgaatcaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcageg
aaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccgggggge
atgcctgttcgagcegtcattacaccactcaagcectggettggtattgggcacggeggcttcgcggecgeccgectcaaagtetee
ggctggaccgaccgtctctaagegttgtgacttcattggaccgcttgcgagtacgggacagteegtggecg

>BRD3-0841
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaggagtatttgcgggaaatcgaaaga
aagtaccgctctcccaccegtgactatatactatgttgctttccgggcttcaacccccggagaggaccaaactcttgaatttattact
gtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagt
aatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcecccttggtattccggggggeatgectgttcgage
gtcattaataccaatcccttcgggggtettggggectgggateteccagetcettaaaatcagtggeggtgectetcggetctaage
gtagtaattcttctcgctatagtccccgggagaacacttgecataacccecacacttttaaggttgacctcggatcaggtagggata
ccegctgaacttaagceatatcaat

>BRD3-085E
ttggtcatttagaggaagtaaaagtcgtaacaaggtctcegtaggtgaacctgcggagggatcattacacaaatatgaaggegg
gctggaacctctcggggttacagecttgctgaattattcacccttgtettttgegtacttcttgtttecttggtgggttcgeccaccact
aggacaaacataaaccttttgtaattgcaatcagcgtcagtaacaaattaataattacaactttcaacaacggatctcttggttctgge
atcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgege
cctttggtattccaaagggeatgectgttcgagegteatttgtaccctcaagctttgcttggtgttgggegtettgtetetagcetttget
ggagactcgccttaaagtaattggcagecggectactggtttcggagcegcagcacaagtegeactctctatcagcaaaggtcta
gcatccattaagcctttttttcaacttttgacctcggatcaggtagggatacccgctgaacttaagcatatcaataageggag

>BRD3-085G

ggaagtaaaagtcgtaacaaggtctcegtaggtgaacctgcggagggatcattactgagtgagggetecggtecaacctccaa
cceccatgtgaatcegacctetgttgectcgggggegacceggecctgegecggggeccecggtggaccactcaactetgeate
tttgcgtctgagtatgatatttgaatcaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatg
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cgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccggggggceatgect
gttcgagegtcattacaccactcaagectggettggtattgggcgaggeggctttgcggecgeecgectcaaagtettcggetgg
actgaccgtctctaagcegttgtgacttcattggaccgcttgcgagtacgggacageccgtggecgttaaaccceccatgaaaggt
tgacctcggatcaggtagggatacccgctgaacttaagcatate

>BRD3-085R
gtttcctcggegtgcgecannnggatgeccgegggggatecgggectgecctgeagetaccecgtagecgegeggeaaggec
ggatcctcagcacacggegcecgctcaaggtcccgecgaagtaccecaaactctgttttacgtggaattctgaatgcttcaactaa
ataagttaaaactttcaacaacggatctcttggttctggcatcgwtgrwgaacgcagegraatgsgatmaktarwgtgaatatsc
araaytcwsysaatcatcnnatctttgaacgcacattgcgcccattagtattctagtgggceatgectattcgagegtcatttcaace
cttaagcccgegttgcttagegttgggagtetgegggtcaccecgeagetectgaaaaccattggeggagtcagggageactct
aagcgtattacactttttattttttgtctcgcetttggacgttgccceggecccacgecgtaaaacaccecataccaaatgttgacctcg
aattaggtaggaatacccgctgaacttaagcatatcaa

>BRD3-085T
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaaaaatcagtagcttgetactgtgetg
ggggagatgggaaagtcctggcetgaaaagteggegtaccggtacctgcaccectacgatacccttgtcttttgagcacttatgttt
ccttggtaggcttgectgccaacaggacaaactttaaacctttttaaatatcaatcagegtctgaattataattaataattacaactttc
aacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcate
gaatctttgaacgcacattgcgecccttggtattccatggggcatgectgttcgagegtcatttgtaccctcaagetatgettggtgtt
gggtgattgtccagectgtatggecaggactcgecttaaagtaattggcagecagtgttttggtagaaagcgcagceacattttgeg
atttactccaataatattagcaaccataaagctcatttatcacttttgacctcggatcaggtagggatacccgctgaacttaagcatat
caataagcggagga

>BRD3-090A
tagaggaagtaaaagtcgtaacaaggtctcegtaggtgaacctgcggagggatcattaccgagtgagggetceggeccaacct
ccaaccccatgtgaatccgacctetgttgectcgggggegacceggecctgegecggggecceeggtggaccactcaactct
gcatctttgcgtctgagtatgatatttgaatcaatcaaaactttcaacaacggatctcttggttctggeatcgatgaagaacgeageg
aaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecccttggtattccgggggge
atgcctgttcgagegtcattacaccactcaagectggcttggtattgggegaggeggcetttgecggecgecegectcaaagtette
ggctggactgaccgtctctaagegttgtgacttcattggaccgcettgcgagtacgggacageccgtggecgttaaacceeccatg
aaaggttgacctcggatcaggtagggataccegctgaacttaagcatatcaata

>BRD3-105A
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattactgagttaccgctctataaccctttgtga
acgtacctaaccgttgcttcggcgggeaggggaagectctcgegggectecectececggegecggeccccaccacggggac
ggggcgeccgecggaggaaaccaaactctatttacacgacgtctcttctgagtggcacaagcaaataattaaaacttttaacaac
ggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctt
tgaacgcacattgcgctcgecageattctggcgagceatgectgttcgagegteatttcaaccctcaageaccgettggttttgggg
ccecacggecgacgtgggeccttaaaggtagtggeggaccceteceggagectectttgegtagtaactaacgtcetegeactgg
gatccggagggactcttgccgttaaacceccaaattctttacaggttgacctcggatcaggtaggaatacccgctgaacttaagea
tatcaat
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>BRD3-105B
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattactgagttaccgetctataaccctttgtga
acgtacctaaccgttgcttcggegggcaggggaagcectetegegggecteeccteccggegecggeccecaccacggggac
ggggcgeccgecggaggaaaccaaactctatttacacgacgtctcttctgagtggcacaagcaaataattaaaacttttaacaac
ggatctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctt
tgaacgcacattgcgctcgecageattctggegagceatgectgttcgagegteatttcaaccetcaageaccgcttggttttgggg
ccecacggecgacgtgggeccttaaaggtagtggeggaccctcceggagectectttgegtagtaactaacgtetcgeactgg
gatccggagggactcttgccgttaaacceccaaattctttacaggttgacctcggatcaggtaggaatacccgctgaacttaagea
ta

>BRD3-105M
aggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattactgaactagtaattctctgaaaggtegecg
gtacccggtcececcectaaacaagggggcccggggaaggtectetcacaceettgtgtaccttaccatgttgetttggcggge
cgacccggtttcgaccegggeggecggegeccccagecctcaccggcecaggacgtcaggetaagegeccgecagtatacaa
aactcaagcgattatttcgtgtagttctgataaattattcaattaattaaaactttcaacaacggatctcttggttctggcatcgatgaag
aacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecctetggtatte
cggagggcatgcctgttcgagegtcatttcaaccctcaagetctgcttggtattgggegacgtcegetgecggacgegectcga
agacctcggcgacggcgtcttagectcgagegtagtagtaacatctegetttggagtgetaggegtcggecgeeggacaatcga
ccttcggtctattacttccaaggttgacctcggatcaggtagggataccegctgaacttaagcatat

>BRD3-107A
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattaccgagttatctaaactcccaaccctatg
tgaaccttaccgtcgttgcctcggegggecgegcttacceggtagetacectgtagetacceggtaggtgcgetacaggeccge
cggtggactactaaactctgttttaatactgtatctctgaatgcttcaacttaataagttaaaactttcaacaacggatctcttggttctg
gcatcgatgaagaacgcagcgaaatgcgataactaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgeg
cccattagtattctagtgggcatgcectattcgagegtcatttcaacccttaagectagetgettagtgttgggaatctgececgtaact
tacggggcagctccctaaagtcatcggeggagttagggceatactctaagegtagtaatattettctegcettetgtagttgtectgge
ggcttgcegttaaacceectatattttctagtggttgacctcggattaggtaggaataccegctgaacttaageatate

>BRD3-111B
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattactgagttaccgcetctacaacectttgtg
aacatacctaactgttgcttcggcgggceagaggttccctcgeggaaccectcecggtgacgecctcacgggegtegegeecge
cggaggataccaaactctattttaacgacgtttcttctgagtggcacaagcaaataattaaaacttttaacaacggatctcttggttct
ggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattg
cgcccgecageattctggegggeatgectgttcgagegteatttcaaccctcaagetetgettggtgttggggecctacggttaaa
cgtaggcccttaaaggtagtggeggaccctetcggagectectttgegtagtaactaacgtetcgeactgggattcggagggatt
ctagccgtaaaacceccaattttttaaggttgacctcggatcaggtaggaataccegetgaacttaageatate

>BRD3-111E
gaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattactgaactagtaattctctgaaaggtegec
ggtacccggtceeccecectaaacaagggggeccggggaaggtectctcacaccettgtgtaccttaccatgttgetttggeggg
ccgacceggtttcgaccecgggeggeeggegeccccagecctcaccggecaggacgtcaggcetaagegeecgecagtataca
aaactcaagcgattatttcgtgtagttctgataaattattcaattaattaaaactttcaacaacggatctcttggttctggcatcgatgaa
gaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctetggtatt
ccggagggcatgectgttcgagegtcatttcaaccctcaagctetgettggtattgggegacgteegetgeeggacgegecteg
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aagacctcggcgacggcegtcttagectcgagegtagtagtaacatctegetttggagtgcetaggegtcggecgecggacaatcg
accttcggtctattacttccaaggttgacctcggatcaggtagggataccegctgaacttaagcatatca

>BRD3-111J
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattaccgagtttacaactcccaaaccectgt
gaacataccttaatgttgcctcggeggatcageccgegecccgtaaaacgggacggeccgecagaggacccaaactctaatgt
ttcttattgtaacttctgagtaaaacaaacaaataaatcaaaactttcaacaacggatctcttggttctggeatcgatgaagaacgca
gcaaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgetggtattceggeg
ggcatgcctgttcgagegtcatttcaaccctcaageccccgggtttggtgttggggateggcetetgeccttetgggeggtgecge
ccccgaaatacattggeggtetcgetgeagectccattgegtagtagetaacacctcgeaactggaacgeggegeggecatge
cgtaaaaccccaacttctgaatgttgacctcggatcaggtaggaatacccgctgaacttaagcatate

>BRD3-111K
aggaagtaaaagtcgtaacaaggtctccgttggtgaaccageggagggatcattactgagttaccgctctataaccetttgtgaac
gtacctaaccgttgcttcggegggcaggggaagectetegegggectececteceggegecggeccecaccacggggacgg
ggcgcecegecggaggaaaccaaactctatttacacgacgtctettctgagtggcacaagcaaataattaaaacttttaacaacgg
atctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttg
aacgcacattgcgctcgccagcattctggcgagceatgectgttcgagegtcatttcaaccctcaagcacegcttggttttggggec
ccacggccgacgtgggeccttaaaggtagtggeggaccctcecggagectectttgegtagtaactaacgtctcgeactgggat
ccggagggactcttgecgttaaacceccaaattctttacaggttgacctcggatcaggtaggaataccegctgaacttaagceatat

>BRD3-111N
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccageggagggatcattactgagttcttacaaactccaaccetttgt
gaaccataccaactgttgcctcggegegagcetgeggetgcttggtagetacceggtagtcacctaccegggagetacceggta
gcgtetgegtacaggecegecgaaggaccaccaaactctgtttgacagtgtattctgaatgettcaactaaatagttaaaactttca
acaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcg
aatctttgaacgcacattgcgcccattagtattctagtgggcatgcectattcgagegtcatttcgaccctgaagecctagttgetteg
cgttgggactctactggctaccctgtagttccctaatgacagtggeggagttcaggtgtactctcagegtagtaatttcatctegcttt
tgcagtagcctggtcgecggecgtaaaaccecctattttctagtggttgaccteggattaggtaggaataccegetgaacttaage
atatc

>BRD3-111T
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattacagagttgcaaaactccctaaaccatt
gtgaacgttacctataccgttgcttcggegggeggecccggggtttaccceccgggegececctgggecccaccgegggegec
cgccggaggtcaccaaactcttgataatttatggectctctgagtcttetgtactgaataagtcaaaactttcaacaacggatctcttg
gttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgeac
attgcgcccgecageattctggegggcatgectgttcgagegtcatttcaaccatcaagececegggcttgtgttggggacctge
ggctgccgeaggecctgaaaagcagtggegggctegetgtcgeaccgagegtagtageatacatctegcetetggtegegecy
cgggttccggecgttaaaccaccttttaacccaaggttgacctcggatcaggtaggaagacccgctgaacttaagceatat

>BRD3-113C
ggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacttgcggaaggatcattacaagtgaggctaccgaacgc
tggaaacagcggttaggagcttacacccaccegtgtttacatactattgttgctttggcgggecgtggectceactgegggctetg
ctcgtgtgtgcccgecagagaaccaaactctgaatgttagtgatgtctgagtactatctaatagttaaaactttcaacaacggatcte
ttggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacy
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cacattgcgccctgtggtattccgcagggeatgectgttcgagegtcatttaaccactcacgcectagegtggtattggggeacgce
ggtctccgeggcecctcaaaattagtggeggegecggtgggctetaagegtagtacatactcecgetatagagttcececggtgg
ctcgccagaacceccaatttttacaggttgacctnnnatcaggtagggatacccgcetgaacttaagcatatcaataageggag

>BRD3-113P
gaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaagagatcatgeectcacgggtagacct
cccaccctttgtttacaatgcectttgttgcetttggegggeccgtttggeccegegetgaacaaccggecceggetggtcagtgece
gccagagaaccgaaaactctgaattaaatgtcgtctgagtactatgtaatagttaaaactttcaacaacggatctcttggttctggea
tcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegece
tctggtattccggggggeatgectgttcgagegteattacaaccctcaagetctgettggtattgggctacaccegactgggtggg
ccttaaaatcagtggcggtgccatctggcetctaagegtagtaattettctegetetggagatctaggtgtttgcttgccagcaacece
caatttatcaaaggttgacctcggatcaggtagggatacccgctgaacttaagcata

>BRD3-113Y
tggtcatttagaggaagtaaaagtcgtaacaaggnnncegttggtgaaccageggagggatcattacagagttgcaaaactcce
taaaccattgtgaacgttacctataccgttgyttcggegggeggecccggggtttacccececgggegeecctgggecccaccy
cgggcgeccgecggaggtcaccaaactcttgataatttatggectetctgagtcttctgtactgaataagtcaaaactttcaacaac
ggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatett
tgaacgcacattgcgeccgecagceattctggegggeatgectgttcgagegtcatttcaaccatcaageccecgggcettgtgttg
gggacctgcggctgecgceaggecctgaaaageagtggegggcetegetgtcgeaccgagegtagtageatacatctegetetg
gtcgegeegegggttceggecgttaaaccaccttttaacccaaggttgacctcggatcaggtaggaagacccgetgaacttaag
catatc

>BRD3-121F
agaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaaaagttatgtcctacttgectcegtgea
aaaggataagattccacgtgtgaaacagtgagctctttggagcgaagctgggecageccctgtgaaccgaaaccgectgettet
cggagegtggtgctattaggcgatcaggatcagtgcagettgeggtgegetetagtaatagggcecttcgggatgaatatacttaa
ccegtgtctaccttetttgttgetttggegggtegectctaaggegttggettcggcetaaccgtaccegecagaggattcaaactctt
ttgttttagtgacgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaa
atgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccgaggggeatg
cctgttcgagegtcattatgaccaatcaagectggettggtgttggggttegeggteecgeggeccttaaactcagtggeggtgce
cgcccggctctaagegtagtaaatttcctegetatagegtecgggtggttaccegecagaaccceccaatcttacggttgaccteg
gatcaggtagggatacccgctgaacttaagcatatca

>BRD3-121J
gaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattaccgagtgagggetecggeccaacctee
aaccccatgtgaatccgacctctgttgectcgggggegacceggecctgegecggggeccccggtggaccactcaactetge
atctttgcgtctgagtatgatatttgaatcaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaa
atgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccggggggceatg
cctgttcgagegtcattacaccactcaagectggcettggtattgggegaggeggctttgecggecgeccgectcaaagtcettegge
tggactgaccgtctctaagegttgtgacttcattggaccgettgegagtacgggacageccgtggecgttaaaccceccatgaaa
ggttgacctcggatcaggtagggataccegetgaacttaageatatcaa
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>BRD3-124A
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattactgagttaccgcetctacaaccctttgtg
aacatacctaaccgttgcttcggcgggeaggggaagcectetcgtgggeggaccctececggegecggecccgtcacggggge
ggagcgeccgecggaggaaaccaaactctatttacacgacgtctcttctgagtggcacaagcaaataattaaaacttttaacaac
ggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctt
tgaacgcacattgcgctcgcecageattctggegagceatgcectgttcgagegteatttcaaccctcaageaccgettggttttgggg
ccecacggecgacgtgggeccttaaaggtagtggeggaccctececcggagectectttgegtagtaactaacgtctegeactgg
gatccggagggactcttgccgttaaacceccaaattttttcaggttgacctcggatcaggtaggactacccgctgaacttaageat
at

>BRD3-125A
aggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattactgagttagggagcaatcecgacctccaa
ccctttgtgaacgcatcatgttgettcgggggegaccctgecgttcgeggeattececceggaggtcatcaaaacactgcattctt
acgtcggagtaaaaagttaatttaataaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgega
taagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccectggtattccggggggeatgectgtt
cgagcgtcatttcaccactcaagectegcttggtattgggegtegegagtetetegegtgectcaaagteteeggctgtcttgatte
aattcccagcgttgtggcaactatttcgcagtggaaacgagtcgatgtggecgttaaatctttcaaaggttgacctcggatcaggta
gggataccegctgaacttaagcatatcaata

>BRD3-126C
tggtcatttagaggaagtaaaagtcgtaacaaggtctcegtaggtgaacctgcggagggatcattactgagtgagggteteegg
gccegacctccaacccttttgtgaaccacctegttgettcgggggegaccctgeegttcgeggegtggggecccggageccat
caaaccctgcegtaactaagtcgtcggagtttaaacaaattaaacaaaactttcaacaacggatctcttggttcgggceatcgatgaa
gaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccctggtat
tccggggggcatgectgtecgagegtcattacaccaatcaagectggettggtattgggegtegegggtetgaccegegegect
taaagtctcaccggctgagcggegtegtcetctaagegttgtggaaactattcgcggagaggaggegeggegtggecgttaaac
accccatcaaaggttgacctcggatcaggtagggatacccgetgaacttaagcatatcaa

>BRD3-154C
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtagagttttgcctactacagcacgectacccggegcettgeta
gtctcgegagaggegacacgctaaatgtgcggagagtectggetegecaggceaatcegeagteactttcgggtgattcagaga
ctcaatgagcgtgggttetttttaaagagcttgagatagageccegtectcgetggtcacageggggattcaacggaacctgegga
aggatcattaaagaataaacgggcctccgggecccctattctcaccctatgtttaccacactttgttgecttggegeactgegecag
cggatcaaaacccttgaatcattgctgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatga
agaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecctctggta
ttccggggggcatgectgttcgagegteattacaaccctcaagctetgettggtattgggetegeectgtagggcttgectcaaag
tcagtggcggctaccgtccgaccttcagegeagtactatcegtegctgttagggaaggcectataaccegtcatcacaacceccac
tttacaaggttgacctcggatcaggtagggataccegctgaacttaagcatatcaataa

>BRD3-154E
agaggaagtaaaagtcgtaacaaggtttccgtaggtcaagttttgcctaccacagcagecccegcetgctagtetectagtgagge
gacacgctcaatttgcggagaggtcctcttctgaggaaaatcecgeageccatcteccttacceggaggteggttcagaggetcaa
tgagtgtgggttcagcgcagctgagcettaagatagagtecgtettggetggcaacagegaagattcaacggaacctgeggaag
gatcattaaagaatacatggccttcgggtcctattctcaccctttgtttaccaaaactcttgttgecttggegceatttatgcgecaaag
gaatcaaacccttgaatctctgetgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaag
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aacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegectectggtatte
cgggaggcatgcectgttcgagegtcattacaaccctcaagcetetgcttggtattgggetegecttetttggectgectcaaaatcag
tggcggcacagtccgatectcaagegeagtaatacacgacgcettgccggtgaaggttgetgcetccagaaaccccccacaaact
aaaggttgacctcgaatcaggtagggatacccgctgaacttaagcatatcaataageggag

>BRD3-154F
tagaggaagtaaaagtcgtaacaaggtttccgtaggtcaagtcttgcctaccacagcagecceggcetgctagtcetetttagtgagg
cgacacgctcaatttgcggagaggtcctcttctgaggaaaatccgeageccatcteecttacccggaggteggticagaggetca
atgagtgtgggttcagcgcagctgagcttaagatagagtcegtcttggctggcaacagcaaagattcaacggaacctgeggaag
gatcattaaagaatacatggccttcgggtcctattctcaccctttgtttaccaaaactcttgttgecttggegcattcgtgegecaaag
gaatcaaacccttgaatctctgctgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaag
aacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgectectggtatte
cgggaggcatgcctgttcgagcgtcattacaaccctcaagcetetgettggtattgggetegectectttggectgectcaaaatca
gtggcggceacagtccgatectcaagegceagtaatacacgacgcttgecggtgaaggttgctgetccagaaaccececacaaac
taaaggttgacctcggatcaggtagggatacccgetgaacttaageata

>BRD3-154J]
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaannngeggaaggatcattaatgattaactgtctgtcgag
cttgctcacagacttatcatatccataacacctgtgeacttgtcggatggettagtgaagaccgcaaggttggatctatccatctactt
tacataacaatttagtaacaaatgtagtcttattataacataataaaactttcaacaacggatctcttggctctcgcatckatgaagaa
cgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaccttgegceteectggtatteeg
gggagcatgcectgtttgagtgtcatgaaaaccctcaaccttagattggttaacacctttctitggcttggatttggacgtttgcegatg
ataagtcggctcgtcttaaaagtaatagctggatctgtctcgegacatggtttgacttggegtaataagtatttcgctaaggacatctt
cggatggccgegttgcaagactaaagaccgctttctaatccattgatcttcggattaatattcttgacatctggectcaaatcaggta
ggactacccgctgaacttaagcatatca

>BRD3-155A
aggaagtaaaagtcgtaacaaggtttccgtaggtcaagtcttgectaccacagcageeccggetgctagtetectagtgaggeg
acacgctcaatttgcggagaggtcctecttctgaggaaaatccgeageccaccteeectacccggaggteggttcagaggctca
atgagtgtgggttcagcgcagctgagettaagatagagteegtettggetggcaacagcgaagattcaacggaacctgeggaa
ggatcattaaagaatacatggccttcgggecctattctcaccetttgtttaccaaaactcttgttgecttggegeattegtgegecaaa
ggaatcaaacccttgaatctctgctgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaa
gaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgectcctggtatt
ccgggaggcatgectgttcgagegtcattacaaccetcaagetctgcttggtattgggetegectectttggectgectcaaaatca
gtggcggeacagtccgatectcaagegeagtaatacacgacgcttgctggtgaaggttgetgetccagaaacceecacaaacta
aaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcat

>JAJ1-001
cggaaggatcattatccatctcaaccaggagtggtggeggecaggeattgegtecteggttcagececgcetttcctgeatecttttt
ttacgagcacctttcgttctccttcggcggggceaacctgecgetggaacttaacaaaacctttttttgcatctageattacctgttctg
atacaaacaatcgttacaactttcaacaatggatctcttggctctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtg
aattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccatggggeatgectgttcgagegteatct
acaccctcaagctctgcttggtgttgggegtetgteecgectetgegegeggactegecccaaatteattggeageggtctttgec
tcctctcgegeageacaattgegtetgcgagggggegtggeccgegtecacgaagceaacattacegtetttgaccteggatcag
gtagggatacccgctgaacttaagcata
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>JAJ1-005
cggagggatcattacagagactctgecctttgggtagacctcccaccetgtgtegttataccttegttgetttggegggecgeggg
gctecggecctgeccctggeteecggcetagggegegeccgecagaggactcecaaacctgaatgttagtgtegtetgagtactat
ataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgea
gaattcagtgaatcatcgaatctttgaacgcacattgcgccccttggtattccggggggcatgectgttcgagegtcattacaacce
tcaagctctgcttggtcettgggegtcaccggtecceggtgtgcctcaaaatcagtggeggegecgtetggetetaagegtagtac
atactctcgctacagacgcccggeggatgcetggecageaacceccaatctatcaaggttgacctcggatcaggtagggatacee
gctgaacttaagcatat

>JAJ1-009
tagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattatagagttttctaaactcccaacccatgt
gaacttaccattgttgcctcggcagaagctacctggttaccctaccttggaacggectacectgtagegecttaccctggaacgge
ctaccctgtaacggctgccggtggactaccaaactcttgttattttattgtaatctgagegtcettattttaataagtcaaaactttcaaca
acggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaat
ctttgaacgcacattgcgeccattagtattctagtgggeatgectgttcgagegtcatttcaacccttaagectagettagtgttggg
agcctaccgcttttgctagcggtagcetectgaaatacaacggeggatctgcgatatcctctgagegtagtaatttttatctegcttttg
actggagwwgcagcgtctttagccgctaaaccccccaaattttttaatggttgacctcggatcaggtaggaataccegcetgaact
taagcatatcaataagcggag

>JAJ1-013
tggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccageggagggatcattatagagttttttaaactcccaa
cccatgtgaacttaccattgttgcctcggcagaagctacctggttaccttaccttggaacggectaccctgtagegecectacecty
gaacggcctaccctgtaacggctgecggtggactaccaaactcttgttattttattgtaatctgagegtcttattttaataagtcaaaa
ctttcaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaattcagtgaat
catcgaatctttgaacgcacattgcgcccattagtattctagtgggeatgectgttcgagegtcatttcaacccttaagectagetta
gtgttgggagectactgcttttgctageggtagcetcectgaaatacaacggeggatctgegatatectctgagegtagtaatttttatct
cgcttttgactggagttgcagegtctttagecgcetaaaccceccaatttttaatggttgacctcggatcaggtaggaataccegcetg
aacttaagcatatca

>JAJ1-021
cggagggatcattacagagactctgecctttgggtagacctcccaccctgtgtegttataccttegttgetttggegggecgeggg
gctccggecctgeccctggetecggetagggegegeccgecagaggactcccaaacctgaatgttagtgtegtetgagtactat
ataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgea
gaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccggggggcatgectgttcgagegtcattacaacce
tcaagctctgettggtettgggegtecaccggtecccggtgtgectcaaaatcagtggeggegecegtetggetctaagegtagtac
atactctcgctacagacgcccggcggatgctggecagcaacceccaatctatcaaggttgaccteggatcaggtagggatacec
gctgaacttaagcata

>JAJ1-025
cggagggatcattactgagttatctaaactccaaccctatgtgaaccttaccgtegttgectcggegggctgegtctacectgtage
taccctgtagctacccggtaggegtgctacaageccgecggtggaccactaaactctgttataaatactgtatctctgaatgcttea
acttaataagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaatt
gcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccattagtattctagtgggcatgectattcgagcegtcatttcaac
ccttaagcctaagttgettagegttgggaatctgecctgtattacggggceagttcectaaagttatcggeggagttagggeatacte
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taagcgtagtactattattctcgcttctgcagttgtccegacggcttgecgcetaaaccectatattttctagtggttgaccteggattag
gtaggaatacccgctgaacttaagca

>JAJ1-029
gaacctgcggagggatcattacaagtgaccecggtctaaccaccgggatgttcataaccetttgttgtcegactctgttgecteey
gggcgaccctgecttcgggegggggceteegggtggacacttcaaactcttgegtaactttgcagtetgagtaaacttaattaataa
attaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattc
agtgaatcatcgaatctttgaacgcacattgcgecccctggtattccggggggceatgectgttcgagegteatttcaccactcaag
cctegettggtattgggcaacgeggtecgecgegtgectcaaatcgaccggcetgggtettetgtccectaagegttgtggaaact
attcgctaaagggtgttcgggaggctacgccgtaaaacaaccecatttctaaggttgacctcggatcaggtagggataccegetg
aacttaagcata

>JAJ1-033

agcattacctgttctgatacaaacaatcgttacaactttcaacaatggatcnnntggctcnngcatcgatgaagaacgcagegaa
atgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcnnattncgecccttggtattccatggggcatg
cctgttcgagcegtcatctacaccetcaagctctgennngtgttgggegtetgteccgectetgegegnnnactcgecccaaatte

>JAJ1-041
cggagggatcattactgagttatctaaactccaaccctatgtgaaccttaccgtegttgectcggegggctgegtctaccctgtage
taccctgtagctacccggtaggegtgctacaageccgecggtggaccactaaactctgttataaatactgtatctctgaatgcttca
acttaataagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaatt
gcagaattcagtgaatcatcgaatctttgaacgcacattgcgceccattagtattctagtgggceatgectattcgagegtcatttcaac
ccttaagcctaagttgettagegttgggaatctgceectgtattacggggceagttccctaaagttatcggeggagttagggeatacte
taagcgtagtactattattctcgcttctgcagttgtcccgacggcttgecgcetaaaccectatattttctagtggttgacctcggattag
gtaggaatacccgctgaacttaagcata

>JAJ1-045
cggaaggatcattatccatctcaaccaggagtggtggeggecaggceattgegtecteggttcageeccgcetttectgeatcecttttt
ttacgagcacctttcgttctccttcggcggggeaacctgccgetggaacttaacaaaacctttttttgcatctageattacctgttctg
atacaaacaatcgttacaactttcaacaatggatctcttggctctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtg
aattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccatggggceatgectgttcgagegtcatet
acaccctcaagctctgcttggtgttgggegtetgtecegectetgegegeggactegecccaaattcattggcageggtetttgee
tcctetcgegceageacaattgegtctgcgagggggcegtggeccgegtecacgaagcaacattacegtctttgacctcggatcag
gtagggatacccgctgaacttaagcatat

>JAJ1-049
acctgcggaaggatcattatccatctcaaaccaggtgeggtcgeggeccecgggggcttgetecegggtggtaggggtaacac
cctcacgegceegcctgectgtacectetttttacgageacctttegttctecttcggecggggceaacctgecgetggaaccaaaaca
aaaccttttttgcatctagcattacctgttctgatacaaacaatcgttacaactttcaacaatggatctcttggctctggeatcgatgaa
gaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegececcttggtatt
ccatggggcatgectgttcgagegtcatctacaccctcaagetetgcttggtgttgggegtetgteecgectetgegegeggacte
gccccaaattcattggeageggtctttgectectetcgegeagceacaattgegtetgegggggggegtggecegegtccacgaa
gcaacattaccgtctttgacctcggatcaggtagggataccegetgaacttaageatatcaa
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>JAJ1-057
agcatttcctgttcngatacaaacaatcgttacaactttcaacaatggatnnnntggctctggcatcgatgaagaacgcagcgaa
atgcgataagtagtgtgaattgcagaattcagtgaatcannnaatcnnngaacgcacattgcgccccttggtattccatggggea
tgcctgtnngagegtcatctacaccctcaagetctgennggtgttgggegtetgtceegec

>JAJ1-061
cgtaggtgaacctgcggaaggatcattactgaaaatgtaataaacccttcaggttttggaagggggagecgtcaaaagetteect
ggtacatgcctcaccccttgtatatctaccatgttgetttggegggecgacceggtttcgaccegggeggecggegeccecage
ctgcttgccaggecaggacgeccggecaagtgeecgecagtatacaaaactccagegattattttgtgtagtcectgagaatttatt
caataaattaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgea
gaattcagtgaatcatcgaatctttgaacgcacattgcgecctctggeattccggagggcatgectgttcgagegtcatttcaacce
tcaagctctgcttggtattgggegacgtetgetgtcagacgegectggaagaccteggegacggeattccagectcgagegtag
tagtaaaatatctcgctttggaggatggggtgacggettgccggacaaccgacctetggtceattttttccaaggttgacctcggate
aggtagggatacccgctgaacttaagcatatcaataagcggag

>JAJ1-065
ccgtaggtgaacctgcggagggatcattactgagtgagggecccggnccgacctecaaccctttgtgaaccgaacttgttgctte
gggggcgaccctgecgetegeggecgeggegeecccggaggcecttcaaaaccetgegttetgtacgtcggagtctcaagtaa
attgaacaaaactttcaacaacggatctcttggtactggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcag
aattcagtgaatcatcgaatctttgaacgcacattgcgecccctggtattccggggggeatgectgttcgagegtcatttcaccact
caagccccgcttggtattgggegtegegggtetecgegegectcaaagtetecggctgagetgttgtaaacectagegttgtgaa
acatattcgcttgtggtctgcgcagceegeggecgttaaacttttcaaaggttgacctcggatcaggtagggataccegcetgaactt
aagcatatcaataagcggagga

>JAJ1-073
cggaaggatcattaaagagtaagggtgctcagegeccgacctccaaccctttgttgttaaaactaccttgttgetttggcgggace
gcteggtetcgagecgetggggattegteccaggegagegeccgecagagttaaaccaaactettgttatttaaccggtegtetg
agttaaaattttgaataaatcaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaatgcgataagta
atgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccgaggggcatgectgttcgageg
tcattacaccactcaagctatgcttggtattgggcgtegtecttagttgggegegecttaaagacctcggegaggecactcegget
ttaggcgtagtagaatttattcgaacgtctgtcaaaggagaggaactctgecgactgaaacctttatttttctaggttgacctcggat
caggtagggatacccgctgaacttaagcatat

>JAJ1-093
ccgtaggtgaacctgcggaaggatcattatccatctcaaaccaggtgeggtegeggecceccgggggcttgetceegggtggta
ggggtaacaccctcacgegecgcectgectgtacectetttttacgageacctttegttctecttcggeggggceaacctgecgetgg
aaccaaaacaaaaccttttttgcatctagcattacctgttcngatacaaacaatcgttacaactttcaacaatggatcncttggctctg
gcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattge
gccecttggtattccatggggcatgectgttcgagegtcatctacacectcaagetetgcettggtgttgggegtetgteecgectet
gcgegeggactcgecccaaattcattggcageggtetttgectectctegegeageacaattgegtetgcgggggggegtgge
ccgegtccacgaagcaacattaccgtctttgacctcggatcaggtagggataccegcetgaacttaageat

>JAJ1-097
cggagggatcattacagagttatccaactcccaaacccatgtgaacttatctctttgttgcctcggcegeaagcetaccegggaccte
gcgeecegggeggeccgecggeggacaaaccaaaactcttgttatcttegttgattatctgagtgtcttatttaataagtcaaaactt
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tcaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaattcagtgaatca
tcgaatctttgaacgcacattgcgceccattagtattctagtgggceatgectgttcgagegtcatttcaacccctaagcacagcttatt
gttgggaacctacggcttcgtagttcctcaaagacattggcggagtggeagtggtectctgagegtagtaatcttttatctegettet
gttaggtgctgecececcggecgtaaaaceeccaattttttctggttgacctcggatcaggtaggaataccegcetgaacttaagea
ta

>JAJ1-105
cttccgtaggtgwwectgaykgaarratcattmtcmatgctsaaaccaggtgeggtcgcggecccegggggcttgeteecg
ggtggtaggggtaacaccctcacgegecgcectgectgtaccetetttttacgageacctt

>JAJ1-113
gcggaaggatcattatccatctcaaaccaggtgeggtegeggecccegggggcttgetcecgggtggtaggggtaacacecte
acgcgccgcectgectgtaccctctttttacgageacctttegttctccttcggeggggceaacctgecgetggaaccaaaacaaaa
ccttttttgcatctagcattacctgttctgatacaaacaatcgttacaactttcaacaatggatctcttggetctggcatcgatgaagaa
cgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattcca
tggggcatgectgttcgagegtcatctacaccetcaagetcetgcttggtgttgggegtetgtecegectetgegegeggactegee
ccaaattcattggcagcggtctttgcctectctcgegeageacaattgegtetgcgggggggcgtggeccgegtccacgaagea
acattaccgtctttgacctcggatcaggtagggatacccgctgaacttaagcatate

>JAJ1-117
cggagggatcattactgagtgagggecccggeccgacctccaaccctttgtgaaccgaacttgttgettcgggggegaccctge
cgetcgeggecgeggegecceccggaggecttcaaaaccetgegttetgtacgtcggagtctcaagtaaattgaacaaaactttc
aacaacggatctcttggtactggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcat
cgaatctttgaacgcacattgcgecccctggtattccggggggceatgectgttcgagegteatttcaccactcaagecccgcettgg
tattgggcgtcgegggteteegegegectcaaagtetceggcetgagcetgttgtaaaccctagegttgtgaaacatattegettgtg
gtctgcgeagecgeggcecgttaaacttttcaaaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaataa

gc

>JAJ1-121
ttccgtaggtgaacctgcggaaggatcattactgaaaatgtaataaacccttcaggttttygaagggggagecgtcaaaagcettce
ctsgkacatrcctsaccyctkgtcatwtytwccaakgttgacytyggatcrggecgacceggtttcgaccegggeggecgge
gcccecagectgettgccaggecaggacgceccggecaagtgcccgcecagtatacaaaactccagegattattttgtgtagtect
gagaatttattcaataaattaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaa
tgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctetggeattccggagggceatgectgttcgagegt
catttcaaccctcaagcnnngcttggtattgggegacgtctgetgtcagacgegcectggaagaccteggegacggceattee

>JAJ1-125
cggagggatcattacaagtgaccccggtctaaccaccgggatgttcataaccctttgttgtccgactctgttgectceggggegac
cctgecttcgggegggggctecgggtggacacttcaaactcttgegtaactttgcagtctgagtaaacttaattaataaattaaaac
ttttaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaattcagtgaate
atcgaatctttgaacgcacattgcgccccctggtattccggggggeatgectgttcgagegteatttcaccactcaagectegettg
gtattgggcaacgcggtccgecgegtgcectcaaatcgaccggetgggtettetgteccctaagegttgtggaaactattcgcetaa
agggtgttcgggaggctacgccgtaaaacaaccccatttctaaggttgacctcggatcaggtagggataccegcetgaacttaag
catat
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>JAJ1-129
cggaaggatcattaaaagtaaatatgtattctctggaatatacgtttcaaacccatctgtgtatcttacctgttgcttccgtaccgegty
gacttcggtcccctcatgetgtacttcggtacggttccagagtgecggtgcggaaggtatacatcaaactcttgeattccatgtctte
tgtctgaactgttaataacaaaagtttaaaactttcaacaacggatctcttggttctcgeatcgatgaagaacgcagegaaatgega
taagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgectectggtattccgggaggcatgectgtte
gagcgtcattaaaaaccactcaagctcttttgcttggtcatggaagaagagtcegcttgecggtetecctttcgaaatgcaatggeg
gaaggtctcttgtacccagcgtagtaataacttttegctttgtgcattgattcattcctgccgtcaaacceccaattttcttaggttgace
tcggatcaggtagggatacccgctgaacttaagcatat

>JAJ1-133
acctgcggaaggatcattacctagagttgcgggctttgectgecatetettacccatgtettttgagtaccttacgtttcctcggegg
gtcecgecegecgactggacaatttaaaccacttgcagttgcaatcagegtctgaaaaaacttaatagttacaactttcaacaacgg
atctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttg
aacgcacattgcgcecccttggtattccatggggeatgectgttcgagegteatttgtaccttcaagecttgettggtgttgggtgtity
tctcgectetgegegtagactcgectcaaaacaattggcagecggegtattgatttcggagegceagtacatctcgegetttgeact
cagaacgacgacgtccaaaagtacatttttacactcttgacctcggatcaggtagggataccegctgaacttaagcata

>JAJ1-137
tgcggaaggatcattacctagagtttgtagacttcggtctgctacctcttacceatgtcettttgagtaccttegtttectcggegggtee
gccegecgattggacaacattcaaaccctttgcagttgcaatcagegtctgaaaaaacataatagttacaactttcaacaacggat
ctcttggttctggeatcgatgaagaacgcagegaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaa
cgcacattgcgcecccttggtattccatggggceatgectgttcgagegtcatttgtaccttcaagetcetgettggtgttgggtgtttgte
tcgcctetgegtgtagactcgecttaaaacaattggcagecggcegtattgatttcggagegeagtacatctegegctttgcactcac
aacgacgacgtccaaaagtacatttttacactcttgacctcggatcaggtagggatacccgctgaacttaagcatate

>JAJ1-141
cggaaggatcattatccatctcaaaccaggtgcggtcgeggeccecgggggcttgeteccgggtggtaggggtaacaccctea
cgcgecgcectgectgtacectctttttacgageacctttegttetecttcggeggggceaacctgecgetggaaccaaaacaaaac
cttttttgcatctagcattacctgttctgatacaaacaatcgttacaactttcaacaatggatctcttggctctggeatcgatgaagaac
gcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecccttggtattceat
ggggcatgcctgttcgagegtcatctacaccctcaagetetgettggtgttgggegtetgtececgectetgegegeggactegec
ccaaattcattggcageggtctttgectectctcgegeagceacaattgegtetgcgggggggegtggeccgegtecacgaagea
acattaccgtctttgacctcggatcaggtagggatacccgctgaacttaagcatat

>JAJ1-145
ctgcggaaggatcattactgaaaatgtaataaacccttcaggttttggaagggggagcecgtcaaaagettecctggtacatgecte
accccttgtatatctaccatgttgctttggcgggeegacceggtttcgaccegggeggecggegeccccagectgettgecagg
ccaggacgcccggccaagtgeccgecagtatacaaaactccagcgattattttgtgtagtcctgagaatttattcaataaattaaaa
ctttcaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaattcagtgaat
catcgaatctttgaacgcacattgcgccctctggeattccggagggceatgectgttcgagegteatttcaaccctcaagctctgctt
ggtattgggegacgtctgctgtcagacgegectggaagaccteggegacggceattccagectcgagegtagtagtaaaatatct
cgctttggaggat
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>JAJ1-149
acctgcggaaggatcattaaagagttagggtcccagtggeccaacctccaaccetetgttgttaaaactaccttgttgetttggegg
gaccgttcggtctccgagegegtcaacccecgggtcggegagegeccgcecagagtecaaccaaactcttgtattaaaccagte
gtctgagtataaaattttaattaaattaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagegaaatgegat
aagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccgaggggcatgectgtte
gagcgtcattacaccactcaagcactgcttggtattgggcatcgtecgtcgaaaggegggegtgectcgaagaccteggeggg
gtttcaccgacttcgggcegtagtagagttaaatcaaaacgtctcataagcttgatggagectcattgecgttaaacctttttattttata
ggttgacctcggatcaggtagggataccegcetgaacttaagcatatcaataagcggag

>JAJ1-157
cggagggatcattactgagttctacaaaaactcccaaccctttgtgaattataccttagttgcctcggegtcgagegagtcaaccta
cccgggagctaccctggagtcacctaccctgtagaacctaccctgtaggacctaccctgtagacggetaccctggagetaccct
gtagttgcactttcgcgtcgcecggtggactaccaaactcttatatgtatagtgtatctctgaattcttaacaaaattagttaaaactttca
acaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcg
aatctttgaacgcatattgcgcccagtagtattctactgggceatgectattcgagegtcatttcaacccttacgecctgtagegtagt
gttaggactctactctttagagagcagttccctaaaaccagtggceagtgttcggtacactcatagegtagtaattcttctcgettctge
agtggcccgtactactcgecgtaaaacccctaattttctaatggttgacctcggattaggtaggaatacccgctgaacttaagcata
tc

>JAJ1-161
ccgtaggtgaacctgcggagggatcattacagagttcatgeccttcggggtagatcteccaccegtgttattatactattgttgettt
ggcgggceccgectcggecaccggctecggcetggtgagegeccgecagaggaccccaaactctgaaatttagtgtegtetgag
tactattttaatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtga
attgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccggggggceatgectgttcgagegtcatta
caaccctcaagctctgcttggtattgggegtececggeageggggtgecctaaaatcagtggeggtgecegtetggetetaageg
tagtaaatctctcgcetctggagacccggeggatgcettgccagcaacceccaattttttaaggttgacctcggatcaggtagggata
ccegcetgaacttaagcatatcaataageggag

>JAJ1-163
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattatagagttttctaaactcccaacceatgt
gaacttaccattgttgcctcggcagaagctacctggttacectaccttggaacggcectacectgtagegecttaccetggaacgge
ctaccctgtaacggctgecggtggactaccaaactcttgttattttattgtaatctgagegtcttattttaataagtcaaaactttcaaca
acggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaat
ctttgaacgcacattgcgcccattagtattctagtgggceatgectgttcgagegtcatttcaacccttaagectagcttagtgttggg
agcctaccgcttttgctagcggtagetcctgaaatacaacggeggatctgegatatcctctgagegtagtaatttttatctcgcettttg
actggagttgcagcgtctttagccgctaaaccecccaaattttttaatggttgacctcggatcaggtaggaataccegctgaactta
agcatatca

>KP1-013B
cggaaggatcattaccgagtgagggecctctgggtecaaccteecaccegtgtttatcgtaccttgttgettcggegggecegee
tcacggccgecggggggcttctgecctctggeccgegeccgecgaagacaccattgaacgctgtetgaagattgeagtetgag
caattagctaaataagttaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagcgaaatgcgatacgtaat
gtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecccttggtattccggggggeatgectgtecgagegt
cattgctgccctcaageacggcttgtgtgttgggetecgtectecttcccgggggacgggeccgaaaggeageggeggeaccy
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cgtceggtectcgagegtatggggcettegtettecgetettgtaggeecggecggegcttgecgacaacaatcaatcttttttcagg
ttgacctcggatcaggtagggatacccgctgaacttaageatat

>KP1-017A
ctgcggaaggatcattacagagttcatgcccttcggggtagacctcccacccttgtgtattattaccttgttgetttggeggtgecge
gtggcttcggeegegcecttgggcetetcgageccgagegtgeccgecagaggaaacccaaactctgaatatttttgtegtetgagt
actatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaa
ttgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccggggggceatgectgttcgagegtcatttca
accctcaagctctgcttggtattgagceccgecagegatggegggecctaaaatcagtggeggegecgetgggtectgagegt
agtaattctctcgctacagggtccccgegtgcttctgccaacaaccecaaattttctatggttgacctcggatcaggtagggatace
cgctgaacttaagcatat

>KP1-017C
gatatgcttaagttcagcgggtagtcctacctgatttgaggtcaaattgtcaaaggtattgtecttgecggacggttagaagegagtet
aaaccctgtccacggegtagataattatcacaccaatagacggagcetcagtacgaactcgctaatgceatttcaggggagcagac
cgcgcetgaggeagcectgcacaaacceccacatccaagectcggagaaccgttcggaaaacgggtgaggttgagaatttaatga
cactcaaacaggcatgctcctcggaataccaaggagegcaaggtgcgttcaaagattcgatgattcactgaattctgcaattcac
attacttatcgcatttcgctgcgttcttcatcgatgcgagagccaagagatcegttgctgaaagttgtatagtgttttataggegatca
agcccattgactacattctatatcatacttgtggggtgtgtaaaaagacgtagagectggaaattcgaggagagacacctcaaga
gggcaatcctcgeatcegcactcagagagcacgagagteatccagacctacagtcggtgcacaggtggatagataaaaatgge
gggcgtgcacaatgctccgaggagecagctacaaccaagacaccatagttattcgttaatgatecttcege

>KP1-017E
tgcggaaggatcattaccgagtgagggecctetgggtecaaccteccaccegtgtttatcgtaccttgttgettcggegggeecg
cctcacggecgecggggggceacctgeccecgggeccgegeccgecgaagacaccattgaactctgtctgaagattgeagtet
gagcgattaactaaatcagttaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagcgaaatgcgataagt
aatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgeccectggtattccggggggcatgectgtcecgag
cgtcattgctgccctcaagcacggcettgtgtgttgggcetecgecceccteecggggggegggeccgaaaggceageggeggea
ccgegteeggtectcgagegtatggggctttgtcaccegetetgtaggeccggecggegeccgecggegaccecaatcaatct
ttccaggttgacctcggatcaggtagggatacccgctgaacttaagceatat

>KP1-045A
tgcggaaggatcattactgagtgagggcecccteggggtecaacctcecaccegtgtttaacgaaccttgttgetttggcgggece
gcctcacggecgecggggggcatctgeccecgggeccgegeccgecgaagecacctgtgaactctgtetgaagtatgeagte
tgagacaattattaaattaattaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagcgaaatgcegataact
aatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecctctggtattccggagggeatgectgtecgag
cgtcattgctgecctecageecggetggtgtgttgggeceecgeccecctteccgggggggegggeccgaaaggeageggeg
gcaccgegtccggtectcgagegtatggggctttgtcaccegctettgtaggeccggecggegecagecgacceccteaatcta
ttttttcaggttgacctcggatcaggtagggatacccgcetgaacttaagcatat

>KP1-045C
ttccgtaggtgaacctgcggaaggatcattactgagtgagggecccteggggtecaaccteecacceegtgtttaacgaaccttgtt
gctttggegggeccgectcacggeegecggggggeatctgececegggeccgegeccgecgaagecacctgtgaactetgt
ctgaagtatgcagtctgagacaattattaaattaattaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgceag
cgaaatgcgataactaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecctetggtattccggagg
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gcatgcctgtcecgagegteattgetgeectccageceggctggtgtgttgggeccegeceeccttcecgggggggcgggecc
gaaaggcagcggcggeaccgcegtecggtectcgagegtatggggctttgtcaccegctettgtaggeccggecggegecage
cgaccccctcaatctattttttcaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaataage

>KP1-045K
tattgatatgcttaagttcagcgggtatcectacctgatccgaggtcaaaagtgagaaaaatgtggtcttgatggatgctcaaccat
ggctgatcagaagtgcaagattgtgctgcgctccgaaaccagtaggecggctgcecaatcattttaaggegagtetcgtgagaga
caaagacgcccaacaccaagcaaagcttgagggtacaaatgacgctcgaacaggcatgecctttggaataccaaagggegea
atgtgcgttcaaagattcgatgattcactgaattctgcaattcacactacgtatcgeatttcgctgegttcttcatcgatgccagaace
aagagatccgttgttgaaagttgtaataattacattgtttactgacgctgattgcaattacaaaaaaaggtttatggttgggtectggt
ggcgggcegaacccgeccaggaaacaagaagtgcgcaaaagacatgggtgaataattcagacaagetggageccecaccga
gatgaggtcccaacccgctttcatattgtgtaatgatcectccgeag

>KP1-063J
ttccgtaggtgaacctgcggaaggatcattactgagtgagggecccteggggtccaacctcecacceegtgtttaacgaaccttgtt
gctttggegggeccgcectcacggecgecggggggcatetgececcecgggeccgegeccgecgaagecacctgtgaactctgt
ctgaagtatgcagtctgagacaattattaaattaattaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgceag
cgaaatgcgataactaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecectctggtattccggagy
gcatgcctgtccgagcegteattgetgeectccageccggetggtgtgttgggeecegecccecttcecgggggggegggece
gaaaggcagcggcggceaccgegtcecggtectcgagegtatggggctttgtcaccegctettgtaggeccggecggegecage
cgaccccctcaatctattttttcaggttgacctcggatcaggtagggataccegetgaacttaageatatcaataageggag

>KP1-063N
ttccgtaggtgaacctgcggaaggatcattaccgagtgagggcecctctgggtccaaccteecaccegtgtetatcgtaccttgttg
cttcggegggeccgecgtttcgacggecgecggggaggecttgegecccegggeccgegeccgecgaagaccecaacatg
aacgctgttctgaaagtatgcagtctgagttgattatcgtaatcagttaaaactttcaacaacggatctcttggttccggeatcgatga
agaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgeccectggt
attccggggggcatgectgtcegagegteattgetgeectcaagcacggcttgtgtgttgggecceegteceecteteeegggg
gacgggcccgaaaggcageggeggeaccgegteecggtectcgagegtatggggcetttgtcacctgcetetgtaggeccggecg
gcgcecagecgacacccaactttatttttctaaggttgacctcggatcaggtagggatacccgetgaacttaagcatatcaataage

ggagga

>KP1-075B
acctgcggaaggatcattactgagtgagggceccctcggggtccaacctcccaccegtgtttaacgaaccttgttgctttggeggg
ccegectcacggecgecggggggcatctgeccecgggeccgegeccgecgaagecacctgtgaactctgtetgaagtatgea
gtctgagacaattattaaattaattaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagegaaatgegata
actaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecctctggtattccggagggceatgectgtecg
agcgtcattgctgecctccageceggetggtgtgttgggeccegecceccttcecgggggggegggeccgaaaggeagegg
cggcaccgegteeggtectcgagegtatggggctttgtcaccegetettgtaggeccggecggegecagecgacceecctcaat
ctattttttcaggttgacctcggatcaggtagggatacccgctgaacttaagcatate

>KP1-089A

tgtattattaccttgttgctttggeggtgccgegtggcettcggecgegecttgggcetetegageccgagtgtgecegecagaggaa
acccaaactctgaatatttttgtcgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaaga
acgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattee
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ggggggcatgcctgttcgagegtcatttcaaccctcaagetetgcettggtattgagcecegecagegatggegggctcetaaaate
agtggcggcgcecgctgggtectgagegtagtaattctetcgcetacagggtcececgegtgcttetgccaacaaccccaaattttcta
tggttgacctcggatcaggtagggataccegetgaacttaageatat

>KP1-091A
ttccgtaggtgaacctgcggaaggatcattaccgagtgagggecctctgggtccaaccteecaccegtgtttategtaccttgtty
cttcggcgggeccgcectecacggecgecggggggeacctgeeeccegggeccgegeccgecgaagacaccattgaactetgte
tgaagattgcagtctgagcgattaactaaatcagttaaaactttcaacaacggatctcttggttccggeatcgatgaagaacgeag
cgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgeeccctggtattccggggg
gcatgcctgtcecgagegteattgetgeectcaageacggcttgtgtgttgggetcegeceeccteccggggggcgggeccgaa
aggcagcggcggceaccgegtcecggtectcgagegtatggggctttgtcaccegcetetgtaggeccggecggegeecgecgg
cgaccccaatcaatctttccaggttgacctcggatcaggtagggataccegetgaacttaagcatatcaataagcggag

>KP1-119C
gcggaaggatcattatccatctcaaaccaggtgeggtcgeggeccecgggggcttgeteccgggtggtaggggtaacacccte
acgcgccgcctgectgtaccctetttttacgageacctttegttctecttcggcggggeaacctgecgcetggaaccaaaataaaac
cttttttgcatctagcattacctgttctgatacaaacaatcgttacaactttcaacaatggatctcttggetctggeatcgatgaagaac
gcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccat
ggggcatgcctgttcgagegtcatctacaccetcaagetetgettggtgttgggegtetgtececgectetgegegeggactegec
ccaaattcattggcagceggtctttgcctectctcgegeageacaattgegtetgcgggggggegeggeccgegteccacgaage
aacattaccgtctttgacctcggatcaggtagggatacccgctgaacttaage

>KP1-119E
cggagggatcattattagaagccgaaaggctacttaaaaccatcgcgaactcgtccaagttgettcggeggegeggecteecte
acgggggcgccgceagecccgcectetecggaggtgtggggegeccgecggaggtacgaaactctgtattatagtggeatetet
gagtaaaaaacaaataagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagt
aatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgceccgetagtactctagegggceatgectgttcgage
gtcatttcaaccctcaagecctgcttggtgttggggecctacggcetgccgtaggecctgaaaggaagtggegggctegctacaa
ctccgagcgtagtaattcattatctcgctagggacgttgcggegegctectgecgttaaagaccatctttaactcaaggttgaccte
ggatcaggtaggaatacccgctgaacttaagcatatca

>KP1-123A
acctgcggaaggatcattaccgagtgagggecctctgggtecaacctcecaccegtgtttatcgtaccttgttgettcggeggge
ccgectcacggecgeeggggggceacctgeccccgggeccgegeccgecgaagacaccattgaactctgtctgaagattgea
gtctgagcgattaactaaatcagttaaaactttcaacaacggatctcttggttccggeatcgatgaagaacgcagcgaaatgegat
aagtaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecccctggtattccggggggeatgectgte
cgagcgtcattgctgecctcaageacggcttgtgtgttgggetecgecceccteceggggggegggeccgaaaggeagegge

99

>KP1-123B

attgatatgcttaagttcagcgggtatccctacctgatccgaggtcaacctggaaagattgattggggtegecggegggegecgg
ccgggcctacagagegggtgacaaagcecccatacgetcgaggaccggacgeggtgecgecgetgectttcgggeecgeccc
ccgggaggggggcggageccaacacacaagecgtgcttgagggcagcaatgacgctcggacaggceatgeccecceggaata
ccagggggcgcaatgtgcgttcaaagactcgatgattcactgaattctgcaattcacattacttatcgeatttcgetgegttettcate
gatgccggaaccaagagatcegttgttgaaagttttaactgatttagttaatcgctcagactgcaatcttcagacagagttcaatggt
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gtcttcggegggegegggeccgggggeaggtgeececcggeggecgtgaggegggeccgecgaageaacaaggtacgat
aaacacgggtgggaggttggacccagagggccctcactcggtaatgatccttccgea

>KP1-123C
gaaggatcattatccatctcaactgagecggegeggecccatttggtggtaacgcgaaagegtgtacgegecgteactcttacee
tttttttacgagtaccttcgttctecttcggtggggeaacctgecgetggaatcaacaaaaccttttttgcatctagcattacctgttctgy
atacaaataatcgttacaactttcaacaatggatctcttggctctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtg
aattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgceccttggtattccatggggceatgectgttcgagegtcatet
acaccctcaagctctgcttggtgttgggegtetgteecgectetgegegtggactcgecceaaattcattggcageggtetttgect
cctetcgegceageacaattgegtttcttgggggggtgggtegeatccacgaagcaacattacegtetttgacctcggatcaggta
gggatacccgctgaacttaagcatatca

>KP1-131AA
acctgcggaaggatcattaccgagtgagggecctetgggtecaacctececaceegtgtctategtaccttgttgcttcggeggge
ccgcecstttcgacggecgecggggaggcecttgegecceegggeccgegeccgecgaagaccecaacatgaacgctgttetg
aaagtatgcagtctgagttgattatcgtaatcagttaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcage
gaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecccctggtattccgggggg
catgcctgtcecgagcegtcattgctgeectcaageacggcttgtgtgttgggecccegteccectetcecgggggacgggeccga
aaggcagcggceggcaccgegtecggtectcgagegtatggggcetttgtcacctgetetgtaggeccggecggegecagecga
cacccaactttatttttctaaggttgacctcggatcaggtagggataccegctgaacttaagcatatca

>KP1-131B
tgcggaaggatcattaataaaaggatgcctccgggceataccecatccgtgtctatatactcttgttgetttggcaggecgtggtette
cactgtgggctctgectgcatgtgectgccagaggaccaaactctgaattttagtaatgtctgagtactatataatagttaaaactttc
aacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatc
gaatctttgaacgcacattgcacccggtggtattccgeecgggtatgectgttcgagegtctgtagaacaacaaattaccaggtctt
gggtttcgacccaggcttgattctggggttgcggceategtctgcagecctaaagtaatgtggcggeaccgataggttctaagegt
agtaatttctcctcgctacagagtctttcggegcattgggtactcactcccggecataaaacceccaattttagtttgacctcggate
aagtagggatacccgctgaacttaagcatatc

>KP1-131BB
gatatgcttaagttcagcgggtatcectacctgatccgaggtcaaacttagaatgtgggggtatatgacaggataccgegagaca
cctatagcgaggaatatttactacgctcagggectegtggeaccgecactaattttaaggeccgecgagttaccggegaagece
aagaccaagcagttatgcttgagggttgtaatgacgctcgaacaggceatgcecceccggaataccaaggggegcaatgtgegtt
caaagattcgatgattcactgaattctgcaattcacattacttatcgcatttcgctgegttcttcatcgatgccagaaccaagagatce
gttgttgaaagttttaactattatatagtactcagacgacaccaataatcagggtttaagatcctctggcggacgegtaccagecga
aaccgatagccttgcggeggtecgecaaagcaacaatagta

>KP1-131C
tgaaaatagtttttgggttggtcggcgaagegecggecgggectacagagegggtgacaaagecccatacgcetcgaggacey
gacgcggtactgccattgectttcgggeccgtcectagggacgaggacccaacacacaagecgggcttgagggeagceaatga
cgctcggacaggceatgecececggaataccagggggcegcaatgtgegttcaaagactcgatgattcactgaattctgcaattca
cattatttatcgcatttcgctgegttcttcatcgataccggaaccaagagatccgttgttgaaagttttaactaattaagttatgttctca
gactgcattataaaacagagttcaaatggcgtcctcggeggeacggatgecgcecgaagcaacaagatgtaatagacacgggtg
ggaggttagctctgacgagegtagactcagtaatgatecttcegeaggt
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>KP1-131DA
aacctgcggaaggatcattactgagtctacgetcgtcagagctaacctcecaccegtgtctattacatettgttgettcggeggceat
ccgtgccgecgaggacgccatttgaactetgttttataatgcagtctgagaacataacttaattagttaaaactttcaacaacggatce
tcttggttccggtatcgatgaagaacgcagegaaatgcgataaataatgtgaattgcagaattcagtgaatcatcgagtctttgaac
gcacattgcgecccctggtattccggggggcatgectgtccgagegteattgctgecctcaageecggcttgtgtgttgggtect
cgtccctagggacgggeccgaaaggcaatggeagtaccgegtecggtectegagegtatggggctttgtcaceegctetgtag
gcceggecggcegcttcgecgaccaacccaaaaactattttttcaggttgacctcggatcaggtagggataccegctgaacttaag
catatc

>KP1-131DB
ataacttgttgcctcggceattggttggettcgaatgaagteccttatacecttctgagtgtaaggagcagaccggecgacggecce
tataaactcttgtttttgtaatatcatctgagtaaaacaactaaaatgaatcaaaactttcaacaacggatctcttggttctggceatcgat
gaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeceggty
gtattccaccgggcatgcctgttcgagegtcatttcaaccctcaaaaatcttgtattattggtgttggaggaatacctgtaacagggt
accctctgaaatttagtggcgggctcgctagaattttgagegtagtaattatacctegtttttaaagactagtgggacttcttgecgta
aaaccccccaactttctgaaatttgacctcggatcaggtaggaatacccgetgaacttaagcatatca

>KP1-131F
tgcggaaggatcattaaccattggataccttcgggtatatcecatccgtgtctacatactettgttgcetttggcaggeegtggteace
cactgtgggctatgcctgcatgcgectgccagaggaccaaactctgaatattagtgatgtctgagtactatataatagttaaaacttt
caacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcat
cgaatctttgaacgcacattgcacccggtggtattccgecgggtatgectgttcgagegteattataaccactcaagectgtcttgg
tgttggggttgcgaatcttttgcagceectcgagtetcgtagegecacctgtgggttctaagegtagtaatttctectcgctatagaac
ctgctcggggaaaagtataattcgtagectggttctatgtgccegcetataaaacceecaatttttaaaggttgacctcggatcaagta
gggatacccgctgaacttaagcatat

>KP1-131H
ctccgcttattgatatgcttaagttcagegggtattectacctgatccgaggtcaaccattaaaaaagtgecceccgagagggtgc
gotttatggctgttgtetgtacggettgcagaagcgagataaaaaattactacgctcagagcacgaacagactccgecactggttt
tgaggagctgcgtattaggcagtctcccaacactaagetaggettaagggttgaaatgacgctcgaacaggceatgeecactaga
atactaatgggcgcaatgtgcgttcaaagattcgatgattcactgaattctgcaattcacattacttatcgeatttcgctgegttcttcat
cgatgccagaaccaagagatcegttgttgaaagttttaacttatttcttagttttgattcagatttgacaaaaattaacaagagtttagta
gtccaccggtggeagegcetgtttccagcaccgaccaccgaggcaacagtg

>KP1-131l
cggagggatcattacacaatatgaaagcgggttgggacctcatctcggtgggggctecagettgtctgaattattcacecatgtcett
ttgcgcacttcttgtttcctgggegggttcgeeccgecaccaggacccaaccataaacctttttttgtaattgcaatcagegtcagtaa
acaatgtaattattacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgatacgtagtgtgaa
ttgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtattccaaagggcatgcectgttcgagegteatttgta
ccctcaagctttgettggtgttgggegtetttgtetctcacgagactcgecttaaaatgattggcagecggectactggtttcggage
gcagcacaatcttgcacttctgatcagecatggttgagcatccatcaagaccacatttttctcacttttgacctcggatcaggtaggg
atacccgctgaacttaagcatat
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>KP1-131J
acctgcggagggatcattaccgagtttacaactcccaaacccaatgtgaacatacctacatgttgectcggeggaccgececgg
cgcectcgggeaccggaaccaggegeccgcecgcaggacccaaacctctgtttttgttaagatttctectctgagtggattttacaa
ataaatcaaaactttcaacaacggatctcttggctctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcag
aattcagtgaatcatcgaatctttgaacgcacattgcgcccgecageattctggcgggeatgectgtecgagegtcatttcaacce
tcaggctccegegectggtgetggggatcggecttcaccggecggecccgaaatacagtggeggecccgeccgtgtacctct
gcgtagtagcatacacctcgcagcetggaageggeggeggecacgecggaaaacceecgacttctgaaagttgacctcggate
aggtaggaatacccgctgaacttaagcatat

>KP1-131K
cttccgtaggtgaacctgcggaaggatcattacctagagttgcgggctttgectgecatctcttacecatgtettttgagtaccttegt
ttcctcggtgggttcgeecgeeggttggacaacacttaaaccctttgtaattgaaatcagegtctgaaaaaacttaatagttacaact
ttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaate
atcgaatctttgaacgcacattgcgcecccttggtattccatggggceatgectgttcgagegtcatttgtaccttcaagetetgettggt
gttgggtgtttgtctegectttgecgegeagactegectcaaaacgattggcagecggegtgttgacttcggagegeagtacatcte
gcgctttgcactcataacgacgacgtccaaaaagtacatttttacactcttgacctcggatcaggtagggataccegcetgaacttaa
gcatatcaataagcggag

>KP1-131L
tgcggaaggatcattactgagtgagggcecctctgggtccaaccteccaccegtgtttattgtaccttgttgettcggtgegecegee
tcacggccgecggggggcttctgecceecgggtecgegegeaccggagacaccattgaactctgtetgaagattgcagtetgag
cataaactaaataagttaaaactttcaacaacggatctcttggttccggceatcgatgaagaacgcagcgaaatgcgataactaatg
tgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgeccectggtattccggggggeatgectgtcecgagegte
attgctgccctcaagcacggcttgtgtgttgggetecgtcccceceggggacgggeccgaaaggcageggeggeaccgagtee
ggtcctcgagegtatggggctttgtcaccegcetetgtaggeccggecggegecagecgacaaccaatcatecttttttcaggttg
acctcggatcaggtagggatacccgctgaacttaagcatat

>KP1-131M
acctgcggaaggatcattacagagtttatgctcgtcagagctaaccteccacecgtgtctattacatcttgttgettcggeggegcea
ttcgtgtgccgecggggacaccatttgaactctgttttataatgcagtctgagaatataacttaattagttaaaactttcaacaacgga
tctcttggttccggtatcgatgaagaacgcagcegaaatgcgataaataatgtgaattgcagaattcagtgaatcatcgagtctttga
acgcacattgcgccccctggtattccggggggcatgectgtccgagegteattgetgeectcaageccggettgtgtgttgggte
ctagtccttagggacaggcccgaaaggcaatggeagtaccgegtceggtectegagegtatggggctttgtcacecgetctgta
ggcceggcecggegctecgecgaccaaccaaaaaactatttttcaggttgacctcggatcaggtagggataccegcetgaacttaa
gcat

>KP1-131N
gatatgcttaagttcagcgggtatccctacctgatccgaggtcaaagacggtaatgttgettcgtggacgcgggecgegeacctce
gagaagcgcaatgtgctgcgcgagaggaggcaaggaccgctgcecaatggatttggggegagtccgegegeagaggeggga
cagacgcccaacaccaagcagagcttgagggtgtagatgacgctcgaacaggcatgccccatggaataccaaggggegcaa
tgtgcgttcaaagattcgatgattcactgaattctgcaattcacactacttatcgcatttcgcetgcegttcttcatcgatgccagageca
agagatccattgttgaaagttgtaacgattgtttgtatcagaacaggtaatgctagatgcaaaaaaaggttttgataggttccaacgg
caggttgccccgecgaaggagaacgaaaggtgcetcgtaaaaaaaggattcagacatgcggegegtgaaagtgttacctctace
gcccgacggtagcetgttgetccegecgagggcecgcegaccgcacctcatggaatagataatgatcc TTCCGC
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>KP1-131Q
tgcggaaggatcattaccgagtgagggecctetgggtecaaccteccaccegtgtcetategtaccttgttgettcggegggeceg
ccgtttcgacggecgecggggaggecttgegecceecgggeccgegeccgecgaagaccecaacatgaacgcetgttctgaaa
gtatgcagtctgagttgattatcgtaatcagttaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagegaa
atgcgataagtaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgeccectggtattccggggggeat
gectgtecgagegteattgctgecctcaagcacggettgtgtgttgggeccecgteecectetecegggggacgggeccgaaa
ggcagcggcggeaccgegtecggtectcgagegtatggggctttgtcacctgetetgtaggeccggecggegecagecgaca
cccaactttatttttctaaggttgacctcggatcaggtagggataccegetgaacttaagcatate

>KP1-131R
cggaaggatcattaaccattggataccttcgggtatatcccatccgtgtctacatactcttgttgetttggcaggecegtggtcaccca
ctgtgggctatgcctgcatgegectgccagaggaccaaactctgaatattagtgatgtctgagtactatataatagttaaaactttca
acaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcg
aatctttgaacgcacattgcacccggtggtattccgecgggtatgectgttcgagegtcattataaccactcaagectgtettggtgt
tggggttgcgaatcttttgcagecctegagtetegtagcgecacctgtgggttctaagegtagtaatttctectegetatagaacctg
ctcggggaaaagtataattcgtagectggttctatgtgeccgctataaaacceccaatttttaaaggttgacctcggatcaagtagg
gatacccgctgaacttaagcatatcat

>KP1-131S
tgcggagggatcattactgagtttaggtggaatccacccaactccaaccetttgtgaacacatettgttgettcgggggegacect
gccattcgtggceattcecceccggaggtcatcaaaacactgceattcttacgtcggagtaaaaagttaatttaataaaactttcaacaa
cggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaate
tttgaacgcacattgcgecccctggtattccggggggcatgectgttcgagegtcattacaccactcaagectegettggtattgg
gcgtcgegagtetetcgegegectcaaagtetecggetaggeagttegtctccecagegttgtggcaactatttcgeagtggagtte
gagtcgtcgeggcecgttaaatctttcaaaggttgacctcggatcaggtagggatacccgctgaacttaagcatate

>KP1-131T
ttccgtaggtgaacctgcggaaggatcattaccgagtgagggecctctgggtccaaccteecaccegtgtetategtaccttgttg
cttcggegggeccgecgtttcgacggecgecggggaggecttgegecceegggeccgegeccgecgaagaccecaacatg
aacgctgttctgaaagtatgcagtctgagttgattatcgtaatcagttaaaactttcaacaacggatctcttggttccggeatcgatga
agaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgeccectggt
attccggggggcatgectgtcegagegteattgetgeectcaagcacggcttgtgtgttgggecceegteceecteteeegggg
gacgggcccgaaaggcageggeggeaccgegteeggtectcgagegtatggggctttgtcacctgctetgtaggeccggecg
gcgccagenancacccaactttatttttctaaggttgacctnnnatcaggtagggatacccgcetg

>KP1-131V
tatgcttaagttcagcgggtatccctacctgatcegaggtcaaacttagaatgtgggggtggatgacaggataccacgagacacc
tatagcgagaagatttactacgctcagggectcgtggceaccgecactgattttaaggcccgecgggtaagcggegaageccaa
gaccaagcagttatgcttgagggttgtaatgacgctcgaacaggcatgecccecggaataccaaggggegceaatgtgegttca
aagattcgatgattcactgaattctgcaattcacattacttatcgcatttcgctgegttcttcatcgatgccagaaccaagagatcegtt
gttgaaagttttaactattatatagtactcagacgacactaatattcagggtttgagatcctctggegaacgcegtaccagtcgaaacc
gatagccttgcggeggttcgecaaagcaacaatggtaacaataacatagy
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>KP1-131W
tgcggagggatcattgctggaacgegceeccaggegeacccagaaaccctttgtgaacttataccttactgttgectcggegceatg
ccggeccceccgggggecccteccecggaggageaggeacgccggeggecageccaactcttgtttttacactgaaactctg
agaataaaacataaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagt
aatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctctggtattccggagggcatgectgttcgage
gtcatttcaaccctcaagectggettggtgatggggeactgcttectacccagggagcaggcecctgaaattcagtggeaageteg
ccaggaccccgagegceagtagttaaacectegetctggaaggecctggeggtgecctgeegttaaacceecaacttctgaaaat
ttgacctcggatcaggtaggaatacccgctgaacttaagcatat

>KP1-131Y
ttccgtaggtgaacctgcggaaggatcattaccgagtgagggecctetgggtccaacctcecaccegtgtetatcgtaccttgttg
cttcggcgggeccgcecgtttcgacggecgeecggggaggecttgegecceccgggeccgegeccgecgaagaccccaacatg
aacgctgttctgaaagtatgcagtctgagttgattatcgtaatcagttaaaactttcaacaacggatctcttggttccggeatcgatga
agaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgeccectggt
attccggggggcatgectgtecgagegteattgetgecctcaagcacggcettgtgtgttgggecceegtececctetecegggg
gacgggcccgaaaggcagcggeggeaccgegtecggtectcgagegtatggggctttgtcacctgetctgtnnnnecggec
ggcgccagecgacacccaactttatttttctaaggttgacctcggatcnnntagggataccegctgaacttaagcatatcaataag

cgg

>KP1-131Z
tgcggaaggatcattagcgaagttcggaatgegtgttcggtactgacgctgeccggceaacgggatgtgetegtetggatgegtgt
ccettetctattccaccccactgtgaaccaagegtgcgagecgaagagagatcggaagcetegtatgcaaccctcaatatacecca
tcatgtatcagaatgtaccttgcgttaactcgcacaaatacaactttcaacaacggatctcttggctctegeatcgatgaagaacgc
agcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaccttgegecccttggeattccgag
gggcacgcctgtttgagtgtcgtgaactcctccaccctctacctttttcggaaggceactgggcetgggatttgggagettgegggte
cctggccegatecgctctecttgaatacattagcgaagececttgeggecttggtgtgatagteatctacgecteggcettagegaacat
acggggacttgcttctaaccgtctcgcgagagacaactactaccaacttgacctcaaatcaggegggactaccegcetgaacttaa
gcatatc

>KP1-135B
aacctgcggagggatcattaccgagtttacaactcccaaacccaatgtgaacgttaccaaactgttgectcggeggggteacgc
ccegggtgegtegeageccecggaaccaggegeccgecggaggaaccaaccaaactetttetgtagtcecctegeggacgttat
ttcttacagctctgagcaaaaattcaaaatgaatcaaaactttcaacaacggatctcttggttctggeatcgatgaagaacgcageg
aaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgecagtattctggeggge
atgcctgtccgagegtcatttcaaccctegaaccectcegggggatcggegttggggatcgggaccectcacacgggtgecgg
cccctaaatacagtggeggtetcgecgeagectetectgegeagtagtttgcacaactcgcaccgggagegeggegegtecac
gtccgtaaaacacccaactttctgaaatgttgacctcggatcaggtaggaatacccgcetgaacttaagcatatcaa

>KP1-135C
gcggaaggatcattaccgagtgagggecctctgggtecaaccteecaccegtgtttaacgaaccttgttgettcggegggeecg
cctcacggecgecggggggcatcegecccecgggeccgegeccgecgaagacacctgtgaacactgtctgaagttgeagtct
gagaaactagctaaattagttaaaactttcaacaacggatctcttggttccggeatcgatgaagaacgcagcgaaatgegataaat
aatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecctctggtattccggagggeatgectgtecgag
cgtcattgctgcecctcaageacggcttgtgtgttgggeccecgteccecceccaccggggggacgggeccgaaaggeagegge
ggcaccgegtccggtectcgagegtatggggctcetgtcaccegete
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>KP1-135D
gatatgcttaagttcagcgggtatccctacctgatccgaggtcaaaagtgagaaaaatgtggtettgatggatgcetcaaccatgge
tgatcagaagtgcaagattgtgctgcgetccgaaaccagtaggecggcetgecaatcattttaaggegagtctegtgagagacaa
agacgcccaacaccaagcaaagcttgagggtacaaatgacgctcgaacaggceatgecctttggaataccaaagggegcaatg
tgcgttcaaagattcgatgattcactgaattctgcaattcacactacgtatcgcatttcgetgegttcttcatcgatgccagaaccaag
agatccgttgttgaaagttgtaataattacattgtttactgacgctgattgcaattacaaaaaaaggtttatggttgggtcctggtgge
gggcgaacccgceccaggaaacaagaagtgcgcaaaagacatgggtgaataattcagacaagcetggageececaccgagatg
aggtcccaacccgctttcatattgtgtaatgatccctcegea

>KP1-135F
tgcggagggatcattacagagttatccaactcccaaacccatgtgaacttatctetttgttgcctcggegeaagcetaccegggace
tcgcgecccgggeggeccgecggeggacaaaccaaaactettgttatcttegttgattatctgagtgtcttatttaataagtcaaaa
ctttcaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaattcagtgaat
catcgaatctttgaacgcacattgcgcccattagtattctagtgggcatgcectgttcgagcegtcatttcaaccectaagcacagctta
ttgttgggaacctacggcttcgtagttcctcaaagacattggeggagtggeagtggtectetgagegtagtaatcttttatctcgetn
tctgttaggtgcetgcccceccggecgtaaaacceecaattttttetggttgacctcggatcaggtaggaataccegctgaacttaag
catatc

>KP1-143A
tttaaaaaaaaaaataaaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcegaattgcgatacgtaatat
gacttgcagacgtgaatcattgaatttttgaacgcacattgcgcecttaaggtattcctcaaggcatgegtggatgagegatatttact
ctcaaaccacttggtttggtcttggcccccctttttttcatagggcctaaatatcaaatggtctctagaataagtttttagaaactcaaa
accttaactc

>KP1-143D
ggaaggatcattaacgagttttgaaacgagttgtagctggecttccgaggeatgtgeacgctctgctcatceactctaceectgtg
cacttactgtaggttggcgtgggctecttaacgggagcattctgccggcectatgtatactacaaacactttaaagtatcagaatgta
aacgcgtctaacgcatctataatacaacttttagcaacggatctcttggctctcgcatcgatgaagaacgcagegaaatgcgataa
gtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaccttgegcetecttggtattccgaggagcatgectgtttgag
tgtcatggaattctcaacttataaatccttgtgatctataagcttggacttggaggcettgctggeccttgttggteggetectcttgaat
gcattagctcgattcegtacggatcggetctcagtgtgataattgtctacgctgtgaccgtgaagtgttttggegagcttctaacegt
ccattaggacaactttttaacatctgacctcaaatcaggtaggactacccgctgaacttaagcatate

>KP1-175G
ttccgtaggtgaacctgcggaaggatcattactgagtgcgggeccctegegggtecaaccteccaccegtgtetettgaatacee
tgttgctttggcgggeccaccgggecacceccggtegecggggggeactgegeeccegggeecgegeccgecagagegec
tctgaaccctaatgaagaaggactgtctgagtctacgatataattatcaaaactttcaacaatggatctcttggttccggeatcgatg
aagaacgcagcgaaatgcgataagtaatgtgaattgcagaattccgtgaatcatcgaatctttgaacgcacattgcgeccectgg
cattccggggggcatgectgtcegagegtcatttctgeectcaageceggettgtgtgttgggegtggtececcecggtgtcgggg
ggacctgccccaaaggeageggegacgttcegectaggtectcgagegtatggggcetttgtcacccgetcgggaggggecta
cgggcgttggccacccaccaattttttttacggttgacctcggatcaggtaggagttacccgetgaacttaagcatatcaataageg

gag

134



>KP1-175L
tgcggaaggatcattactgagtgagggceccctcggggtccaaccteccaccegtgtttaacgaaccttgttgetttggcgggece
gcctcacggecgecggggggcatctgeccecgggeccgegeccgecgaagecacctgtgaactetgtetgaagtatgeagte
tgagacaattattaaattaattaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagcgaaatgcegataact
aatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecctctggtattccggagggeatgectgtecgag
cgtcattgctgecctecageccggctggtgtgttgggecccgecceccttcecgggggggegggeccgaaaggeageggeg
gcaccgegtecggtectcgagegtatggggctttgtcaccegctettgtaggeccggecggegecagecgacceccteaatcta
ttttttcaggttgacctcggatcaggtagggatacccgetgaacttaagcatat

>KP1-175M
tgcggaaggatcattactgagtgagggcecccteggggtecaacctcecaccegtgtttaacgaaccttgttgetttggcgggece
gcctcacggecgecggggggcatctgeccecgggeccgegeccgecgaagecacctgtgaactctgtetgaagtatgeagte
tgagacaattattaaattaattaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagcgaaatgcgataact
aatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecctctggtattccggagggeatgectgtecgag
cgtcattgctgecctecageccggcetggtgtgttgggeccegeccecctteccgggggggegggeccgaaaggeageggeg
gcaccgegtccggtectcgagegtatggggctttgtcaccegctettgtaggeccggecggegecagecgacceccteaatcta
ttttttcaggttgacctcggatcaggtagggatacccgcetgaacttaagcatat

>KP2-001C
tgcggaaggatcattaccgagtgagggecctetgggtecaaccteccaccegtgtctatcgtaccttgttgettcggegggeceg
ccgtttcgacggecgecggggaggecttgegecccecgggeccgegeccgecgaagaccecaacatgaacgcetgttctgaaa
gtatgcagtctgagttgattatcgtaatcagttaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagegaa
atgcgataagtaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgeccectggtattccggggggcat
gectgtecgagegteattgctgecctcaagcacggettgtgtgttgggecceegteeecctetecegggggacgggeccgaaa
ggcagcggcggeaccgegtecggtectcgagegtatggggctttgtcacctgetetgtaggeccggecggegecagecgaca
cccaactttatttttctaaggttgacctcggatcaggtagggataccegetgaacttaagcatate

>KP2-001F
acctgcggaaggatcattactgagtgagggccccteggggtccaacctcccacceegtgtttaacgaaccttgttgetttggeggg
ccegcctecacggecgecggggggeatetgecceccgggeccgegeccgecgaagecacctgtgaactctgtetgaagtatgea
gtctgagacaattattaaattaattaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagegaaatgegata
actaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecctctggtattccggagggceatgectgteeg
agcgtcattgctgecctccageccggetggtgtgttgggeeccgecccecttcecgggggggcgggeccgaaaggcagegg
cggcaccgegtceggtectegagegtatggggctttgtcacccgetcettgtaggeccggeeggegecagecgaccecctcaat
ctattttttcaggttgacctcggatcaggtagggataccegctgaacttaageatate

>KP2-005A
cgttcttcatcgatgcgagagccaagagatccgttgecnnaaagttgtatatagttgegttatacgcaggttacattcttaaannnaa
gcgtttgtggtaaaacataggaaggcttccaagegagcetgttttaaggetcgeccttctgecgacctacaacaagtgcacagagg
ttgaagagtggatgagccaggtgtgcacatgcceccgagaggecagctacaaccegttcagttactegttaatgatectteegtag
gtgaacctgcggaaggatcattaacgagtaactgaacgggttgtagetggectctcggggceatgtgcacacctggcetcatccact
cttcaacctctgtgcacttgttgtaggtcggcagaagggcegagcecttaaaacagetegcettggaagecttectatgttttaccacaa
acgcttcagtttaagaatgtaacctgcgtataacgcaactatatacaactttcagcaacggatctcttggcetctcgeatcgatgaaga
acgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaccttgcgctecctggtattee
ggggagcatgcectgtttgagtgtcatggtatectcatecttcataactttttgttatcgaaggeatggacttggaggtegtgctggtte
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ctcgttgaatcggctectcttaaatgtattagcgtgagtgtaacggatcgettcggtgtgataattatctgegeegtggtegtgaagt
aacataagcttgcgcttctaaccgtccttaagctggacaacataactttgacatctgacctcaaatcaggtaggactaccegetgaa
cttaagcatatcaa

>KP2-009A
ttccgtaggtgaacctgcggaaggatcattaacgagttttgaaacgagttgtagetggecttccgaggeatgtgcacgcetctgete
atccactctacccctgtgcacttactgtaggttggegtgggctecttaacgggagcattctgccggectatgtatactacaaacactt
taaagtatcagaatgtaaacgcgtctaacgcatctataatacaacttttagcaacggatctcttggetctcgcatcgatgaagaacy
cagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaccttgegetecttggtattccgag
gagcatgcctgtttgagtgtcatggaattctcaacttataaatccttgtgatctataagettggacttggaggcttgetggeccttgeg
gtcggctectcttgaatgcattagctegattcegtacggateggcetctcagtgtgataattgtetacgcetgtgacegtgaagtgttttg
gcgagcttctaaccgtccattaggacaactttttaacatctgacctcaaatcaggtaggactacccgctgaacttaagcatatcaat
aagc

>KP2-009B
acctgcggaaggatcattaacgagttttgaaatgagttgtagctggecttccgaggeatgtgcacgctetgetcatccactctacee
ctgtgcacttactgtaggttggegtgggcetecttaacgggagcattctgccggectatgtatactacaaacactttaaagtatcaga
atgtaaacgcgtctaacgcatctataatacaacttttagcaacggatctcttggctctcgeatcgatgaagaacgcagegaaatge
gataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaccttgegctecttggtattccgaggageatgectgt
ttgagtgtcatggaattctcaacttataaatccttgtgatctataagcttggacttggaggcttgctggeccttgeggteggcetectct
cgaatgcattagctcgattccgtacggatcggcetctcagtgtgataattgtctacgetgtgacegtgaagtgttttggegagctteta
accgtccattaggacaactttttaacatctgacctcaaatcaggtaggactacccgctgaacttaagcatatcaa

>KP2-013F
cttccgtaggtgaacctgcggaaggatcattacagtattcttttgccagegettaactgcgeggcgaaaaaccttacacacagtgt
ctttttgatacagaactcttgctttggtttggcctagagataggttgggccagaggtttaacaaaacacaatttaattatttttattgata
gtcaaattttgaattaatcttcaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaatgcgataagta
atatgaattgcagattttcgtgaatcatcgaatctttgaacgcacattgcgecectctggtattccagagggcatgcectgtttgagegt
catttctctctcaaacccecgggtttggtattgagtgatactcttagtcgaactaggegtttgcttgaaaagtattggcatgggtagta
ctggatagtgctgtcgacctctcaatgtattaggtttatccaactcgttgaatggtgtggcegggatatttctggtattgttggeccgge
cttacaacaaccaaacaagtttgacctcaaatcaagtaggaatacccgctgaacttaagcatatcaataageggag

>KP2-025D
acctgcggaaggatcattaccgagtgagggecctetgggtecaaccteceaceegtgtctategtaccttgttgcttcggeggge
ccgeegtttcgacggecgecggggaggcecttgegecceccgggeccgegeccgecgaagaccecaacatgaacgetgttetg
aaagtatgcagtctgagttgattatcgtaatcagttaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcage
gaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgecccctggtattccgggggg
catgcctgtcecgagcegtcattgctgecctcaagcacggcttgtgtgttgggeeccegteceectetcecgggggacgggeccga
aaggcagcggcggcaccgegtecggtectcgagegtatggggcetttgtcacctgetetgtaggeccggecggegecagecga
cacccaactttatttttctaaggttgacctcggatcaggtagggataccegctgaacttaageatate

>KP2-033B

ttccgtaggtgaacctgcggaaggatcattaccgagtgagggecctttgggtccaaccteccaccegtgtttatttacctegttgett
cggcgggeccgecttaactggecgeecggggggcetcacgeccccgggeccgegeccgecgaagacacceccgaactctgee
tgaagattgtcgtctgagtgaaaatataaattatttaaaactttcaacaacggatctcttggttccggeatcgatgaagaacgcageg
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aaatgcgatacgtaatgtgaattgcaaattcagtgaatcatcgagtctttgaacgcacattgcgecccctggtattccggggggcea
tgcctgtcegagegteattgetgecctcaageceggcttgtgtgttgggeccegtectecgattccgggggacgggeccgaaag
gcagcggceggeaccgegteeggtectegagegtatggggctttgtcaccegetetgtaggeccggecggegcttgecgatcaa
cccaaatttttatccaggttgacctcggatcaggtagggataccegetgaacttaageatatcaataageggag

>KP2-033D
gatccttcegtaggtgaacctgcggaaggatcattgnntnnnecgegctegtcegegeccgeggtannnggggeccgecctt
cggggcecggccctgtctgcaccctctgecattgtcgeacctegegtttcctcggegggeccgeccgecaatggggaccccaaa
ccaaacccatttgcagtgectgcagtaaacgtctcaaaacaatggaaatcaaaactttcaacaacggatctcttggttctggeateg
atgaagaacgcagcgaaatgcgataagtagtgtgaattgcakaattcmgtgaatcatcgaatctttgaacgcacattgegeccy
ytggyattcckkrgggcatgectgttcgagegtcatctaaccectcaageaccgcettgatgttgggegcettgtcecegecccegce
gcgeggactcgectcgaagacattggeggcectgtgtattggcetacgagegceageagace

>KP2-033E
tcgcatttcgcetgegttcttcatcgatgccagaaccaagagatcegttgttgaaagttttgatttceattgttttgagacgtttactgea
ggcactgcaaatgggtttggtttggggtccccattggecgggegggeccgecgaggaaacgegaggtgcgacaatggcagag
ggtgcagacagggcecggecccgaagggegggeccccgataccgegggegeggacgagegeggtgtagacaatgatectte
cgtaggtgaacctgcggaaggatcattgtctacaccgegcetegtecgegeccgeggtatcgggggeccgeccttcggggecy
gccctgtetgeaccetetgecattgtegeacctegegtttectcggegggeccgeccgecaatggggaccccaaaccaaacce
atttgcagtgcctgcagtaaacgtctcaaaacaatggaaatcaaaactttcaacaacggatctcttggttctggeatcgatgaagaa
cgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecctttggtattectt
agggcatgcctgttcgagcegtcatctaacccctcaagcaccgcettgatgttgggegcettgteccegecccecgegegeggacteg
cctcgaagacattggeggectgtgtattggcetacgagegcageagace

>KP2-033H
ctgcggaaggatcattaccgagtgagggecctctgggtccaaccteecaccegtgtttatcgtaccttgttgcttcggegggece
gcctcacggecgeecggggggeacctgeccecgggeccgegeccgecgaagacaccattgaactctgtetgaagattgeagte
tgagcgattaactaaatcagttaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagcgaaatgcgataag
taatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcacattgcgeccectggtattccggggggeatgectgtecga
gegtcattgctgecctcaageacggcettgtgtgttgggetecgecceccteecggggggcgggeccgaaaggeageggegge
accgcgtccggtcctcgagegtatggggctttgtcaccegctetgtaggeccggecggegeccgecggegaccecaatcaate
tttccaggttgacctcggatcaggtagggatacccgctgaacttaagcatate

>JD1-017A
cacccgagaggggggaggcgactataaacaagtcccagegcaagtcageactagetggcaacacaatcgaactgegggga
cgctttaaagcccagtggtaccaaccecccggtgaccggagggggegggceatcgeccgaggtcagaacccactgagatgta
caataagcaatccgcagceggtccgatcggaccgttcacagactaagtggttgtggggagectgctecttaagatatagteggge
ccggegggceagtegeegggggttttgegtecgtaggtgaacctgcggaaggatcattacaagtgaggecgecgaacaceggt
caaacggtggggaggcggctaacacccacccgtgtctacatactettgttgetttggcgggecgtggectccactgegggetct
gctctgetegtgtgtgeccgecagaggaccaaactctgaatgttagtgatgtctgagtactatttaatagttaaaactttcaacaacy
gatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatcttt
gaacgcacattgcgcecctgtggtattccgcagggceatgectgttcgagegtcatttaaccactcacgectggegtggtgttgggg
cacgcggtctcgeggecctegaaageagtggeggegecggtgggcetetaagegtagtacatactccegetatagagttce
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>JD1-017B
tggtcatttagaggaagtaaaagtcgtaacaaggtctecgttggtgaaccageggagggatcattgctggaacgegecccagge
gcacccagaaaccctttgtgaacttataccttactgttgectcggegctagetggtecttcggggeccctcaccetegggtgttga
gacggcccgecggeggcecaacctaactcttgtttttacactgaaactctgagaataaaacataaatgaatcaaaactttcaacaac
ggatctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctt
tgaacgcacattgcgecctetggtattccggagggeatgectgttcgagegteatttcaaccctcaagectggettggtgatgggg
cactgcttttacccaaaagcaggccctgaaattcagtggegagetcgecaggaccecgagegceagtagttaaacectegctttg
gaaggccctggeggtgecctgecgttaaacceeccaacttctgaaaatttgacctcggatcaggtaggaatacccgetgaactta
agcatatcaata

>JD1-017C
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattacagagttatcaaaactcccaaacccat
gtgaacatacctcgegttgcectcggeaggtggegtetcgeccegtaagaacctaccetgtaggaccttacceggtagacgacce
tgccgacggeccccgaaactctgttttatagcattaaacttctgaaaacataactaaataagttaaaactttcaacaacggatctett
ggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgca
cattgcgcccactagtattctggtgggceatgectgttcgagegtcatttcaacccttaageecctgttgcttagegttaggagectac
cggaactctctggtagctccecaaagtcagtggeggagecggttegeactccagacgtagtagettttacacgtcgectgtageg
cgggccggtcecctgccataaaacaccccaatttttataggttgacctcggatcaggtaggaatacccgctgaacttaageatate
a

>JD1-017E
tagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattacagagttgcaaaactcccaaaccatt
gtgaacgtcaccgtatatcgttgcttcggegggtggttcecactcgggtaccgeatctcecccteggggtaggtageccgecgg
aggcgtctcaactctcgattttaattggcatctctgagtaacttataaaataagtcaaaactttcaacaacggatctcttggttctggea
tcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgece
gctagtattctggcgggeatgectgttcgagegteatttcaaccatcaagceccaggcttgtgttggggecctgeggeegtecge
agcccccgaaaageagtggegggctegcetgtcacaccgagegeagtagtatatcttcgetgggacgtgattgegggtteegge
cgtgaaacaccccaatttatcaaggttgacctcggatcaggtaggaataccegctgaacttaageatatca

>JD1-017F
aggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaattaaacgcgaatggecgggectegteac
caccccttctgggggtggaatectggggggeccggtgtecttttgattatctcccatetgtgaactcettccactgttgettcegtgag
cctgtactctgctctctttgggagtcggageacctgaaaagecctggttctgccaggggegceacggeaatggtaccacaactctg
gttttatgttgtatcagtctgagtggttaacacacaaacaagttaaaactttcaacaacggatctcttggttctcgcatcgatgaagaa
cgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgectcectggtattcecg
ggaggcatgcctgttcgagegtcatcaaacacatcctcaagtatttttgettggttgtggaggaagatagtctgttgattatcecctet
ggaattcctcagcagagaccacagcagectcaggtgtgataatactacctegettgagtgttattgtgggcetcecgetggagage
agcccccagcttttatcatgtttgacctcggatcaggtagggatacccgetgaacttaagcatatcaa

>JD1-017G
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaacgagttttaagtgggettgatgcetgg
ctttaccaaaagcatgtgctcagcectegcetctaatccactcaaccectgtgcactattcggagtgttgcaagetgagacttgaatag
gtcttggtcgegtttctgatgeggctgggttctaagacagtcaaagcttgtectecggtetatatacaaactcttataatgtcttgtaga
atgtgttagcctctegttaggcgaaacttaaatacaactttcaacaacggatctcttggcetctcgeatcgatgaagaacgcagegaa
atgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaccttgegcetecttggtattccgaggagceatg
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cctgtttgagtgtcatgttaatatcaacccegteggtttgtaaatcagaccgttgggtgttggacttggaggttettgctggetgcaaa
gtcggctectcttgaatgtattagcettgggectgttgtgegtgctecgeggtgtaataagttttattcatcgtttgggtegtacacttattgy
ggcttgcttctaactgtcttcggacaaacataacctttgactctgacctcaaatcaggtaggactaccegetgaacttaageatatca
at

>S5S1-033A
tagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattacaagaagccgaaaggctacttaaaa
ccatcgcgaacttatccaagttgcettcggeggegeggttcecctcacagggegecgcageccegectctcaggaggtatgggg
cgcecgecggaggtacgaaactcetgtattatagtggtatctctgagtaaaaaacaaataagttaaaactttcaacaacggatctctt
ggttctggeatcgatgaagaacgcagcgaaatgegataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgca
cattgcgcccgctagtactctagegggceatgectgttcgagegteatttcaaccctcaagctetgettggtgttggggecctacgg
ctgcegtaggcecctgaaaggaagtggegggctegetacaactccgagegtagtaattcattatctcgetagggaggtgcagegt
gctcctgecgttaaagaccecatctttaaccaaggttgacctcggatcaggtaggaataccegcetgaacttaageatatca

>5S51-033B
aggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattacaagaagccgaaaggctacttaaaacca
tcgtgaacttatccaagttgettcggeggegeggctecectcacagggegecgeageccccgectctcaggaggtatggggea
cccgecggaggtactaaactctgtattatagtggeatctctgagtaaaaaacaaataagttaaaactttcaacaacggatctcttggt
tctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacat
tgcgeccgctagtactctagegggcatgectgttcgagegtcatttcaaccetcaagetctgcttggtgttggggecctacggetg
ccgtaggecctgaaaagaagtggegggctegetacaactccgagegtagtaattcattatctcgetagggaggtgeggegtget
cctgecgttaaagacccatctttaaccaaggttgacctcggatcaggtaggaataccegetgaacttaageatate

>5S1-033C
ttggtcatttagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattactgagttcttacaaactec
aaccctttgtgaaccataccaactgttgcctcggegegagetgeggctgettggtagetacccggtagtcacctacccgggagct
acccggtagegtctgegtacaggeccgccgaaggaccaccaaactctgtttgacagtgtattctgaatgcettcaactaaatagtta
aaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagt
gaatcatcgaatctttgaacgcacattgcgeccattagtattctagtgggceatgectattcgagegtcatttcgaccctgaageccta
gttgcttcgegtcgggactctactggcetaccctgtagttccctaatgacagtggeggagttcaggtgtactctcagegtagtaattte
atctcgcttttgcagtagcctggtegecggecgtaaaacceectattttctagtggttgacctcggattaggtaggaatacecgcetg
aactnaagcatatcaa

>SS1-033E
ttggtcatttagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattatagagttttttaaactceca
acccatgtgaacttaccattgttgcctcggcagaagctacctggttaccttaccttggaacggcectaccctgtagegecctaccectg
gaacggcctaccctgtaacggctgecggtggactaccaaactcttgttattttattgtaatctgagegtcttattttaataagtcaaaa
ctttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaat
catcgaatctttgaacgcacattgcgeccattagtattctagtgggcatgectgttcgagegtcatttcaacccttaagectagetta
gtgttgggagectactgcttttgctagcggtagcetectgaaatacaacggeggatctgegatatectctgagegtagtaatttttatct
cgcttttgactggagttgcagegtctttagccgctaaaccceccaatttttaatggttgacctcggatcaggtaggaataccegcetg
aacttaagcatatca
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>5S51-033H
tggtcatttagaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattacagagttcatgeecttegg
ggtagatctcccaccegtgttattatactattgttgetttggcgggeccgecteggecaccggetecggetggtgagegeccgec
agaggaccccaaactctgaaatttagtgtcgtctgagtactattttaatagttaaaactttcaacaacggatctcttggttctggeate
gatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecect
tggtattccggggggcatgectgttcgagegteattacaaccctcaagetcetgcttggtattgggegtecceggeageggggtge
cctaaaatcagtggeggtgcegtetggctctaagegtagtaaatctctegetctggagacccggeggatgcttgecagcaacee
ccaattttttaaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaataageggag

>5S1-033l1
tagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattatagagttttctaaactcccaacccatgt
gaacttaccattgttgcctcggcagaagcetgcteggtgeaccttaccctggaacggcectacccetgtagegecttaceetggaacy
gcctaccetgtageggetgecggtggactaccaaactcttgttattttattgtaatctgagegtcettattttaataagtcaaaactttcaa
caacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcga
atctttgaacgcacattgcgcccattagtattctagtgggeatgcctgttcgagegtcatttcaacecttaagectagcttagtgttgg
gagcctactgcttttactagetgtagctcctgaaatacaacggceggatctgegatatectetgagegtagtaaatttttatctegctttt
gactggagttgcagcgtctttagccgctaaatcceccaatttttaatggttgacctcggatcaggtaggaatacecgetgaacttaa
gcatatcaat

>5S1-033L
gaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattactgagtgagggeccccgggctegacct
cccaccctttgtgaacacaacttgttgcttcgggggcegaccctgecgtttacgcggegagegeccccggaggcecttcaaacact
gcatcattgcgtcggagtttaagcaaattaaacaaaactttcaacaacggatctcttggttctggeatcgatgaagaacgcagega
aatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcecctetggtattccggagggceat
gcctgttcgagegtcatttcaccactcaagectagcettggtattgggegeegeggtgttccgegegectcaaagteteeggcetga
gctgtccgtetccaagegttgtgatttcattaatcgetctggagegegggeggecgeggecgttaaatctttcacaaggttgaccte
ggatcaggtagggatacccgctgaacttaagcatatca

>S5S1-033M
gaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaagagttagggtetctcaggeccgatcte
ccaacccattgtttaccgaaccactgttgcttcggegggeccgtettcacgaccgecggaggaccgtcaaaccgtectctggtee
gcgcecegecgatggecceaacttaacaaattcttaaatgaatcgtgteattgtctgagtactatttgaaaaaataaattaaaactttca
acaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgcgaattgcagaattccagtgagtcat
cgaatctttgaacgcacattgcgcecctttggtattccgaagggceatgectgttcgagegtcattatcaccectcaagecctctcttgg
gtttggtgttggacggectggtcaggcaactgaccectectaaagacaatgacggegtectegtgggatceccggtacactgag
cttcttaactgagcacgtatcggatcaagggtctacgggacacggtctgaaaacctatatattttctcaaggttgacctcggatcag
gtagggatacccgctgaacttaagcatat

>S5S1-033N
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaattaatcgcgaaaggggecgggttge
cctacaccecttctgggggtgatatggtgggcaactggeccecgcttttgattatatcccatctgtgaacttttccactgttgetteegt
gagcctgtactttgctetctttgagagttggageacctgaaaagecctggttctaccaggggegeacggcaatggtaccacaact
ctggttttatgttgtataagtctgagtggttaacacacaaacaagttaaaactttcaacaacggatctcttggttctcgcatcgatgaa
gaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegectectggtatt
ccgggaggcatgectgttcgagegtcatcaaacacatcctcaageatttttgcttggtectggaggaagatggtetettgactatee
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cctctggaattcctcagcagagaccacagcagectcaggtgtgataattctacctegcttgagtgttactgtgggeteecgetgga
gaacagccccccagcttttaccacgtttgacctcggatcaggtagggatacccgctgaacttaagcatatcaa

>5S1-033P
gaactagtaattctctgaaaggtcgccggtacccggteccecttaaacgaggggecggggaaggtectctcacacecttgtgta
ccttaccaccgttgetttggcgggecgacceggtttcgacccgggeggecggegeccccagecctcaccggecaggacgtca
ggctaagcgcccgecagtatacaaaactcaagegattatttcatgtagtcctgatgaattattcaattaattaaaactttcaacaacy
gatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatcttt
gaacgcacattgcgccctctggtattccggagggceatgectgttcgagegteatttcaaccctcaagctetgettggtattgggeg
acgtccgctgecggacgegectcgaagaccteggegacggegtectagectcgagegtagtagtaatatctegetttggagtge
tgggcgttggecgecggacaatcgacctttggtetattacttccaaggttgacctcggatcaggtagggatacccgctgaacttaa
gcatatcaataagcggag

>5S1-033R
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaattaatcgcgaaaggggeegggttge
cctacaccccttctgggggtgatatggtgggcaactggecccgcttttgattatatcccatctgtgaacttttccactgttgetteegt
gagcctgtactttgctetctttgagagttggagtacctgaaaagecctggttctaccaggggegeacggceaatggtaccacaacte
tggttttatgttgtataagtctgagtggtcaacacacaaacaagttaaaactttcaacaacggatctcttggttctcgcatcgatgaag
aacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgectcctggtatte
cgggaggcatgcctgttcgagcgtcatcaaacccatectcaagceatttttgettggtectggaggaagatggtcttctgactateee
ctctggaattcctcagcagagaccacagcagcectcaggtgtgataagtctacctegettgagtgttactgtgggceteecgetgga
gaacagccccccagcttttaccatgtttgacctcggatcaggtagggatacccgctgaacttaagcatatcaata

>5S1-033S
gtcatttagaggaagtaaaagtcgtaacaaggnnnccgttggtgaaccagcggagggatcattgctggaacaaacgecctcac
gggtgctacccagaaaccctttgtgaatactacctaaaaaatgttgcctcggegeaggttggeccttttacagggteccttctecec
taggggtttaggagcagaccggccggeggcecctataaactcttgtttttgtaaaatcatctgagtaaaaaaaataaatgaatcaaa
actttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtga
atcatcgaatctttgaacgcacattgcgeccggtggtattccaccgggeatgectgttcgagegtcatttcaaccctcaaagecta
gctttggtgttggaggaagacctgtaaaaaggtccccteccaaatttagtggegggcetegcetagaattttgagegtagtaattttac
ctcgtttttaaagactagtgggacttcttgccgtaaaaccceccaactttctgaaaattgacctcgaatcaggtaggaataccegct
gaacttaagcatatcaataagcggag

>RAS1-015A
tagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattatagagttttctaaactcccaacccatgt
gaacttaccattgttgcctcggcagaagctacctggttaccctaccttggaacggectacectgtagegecttaccctggaacgge
ctaccctgtaacggctgccggtggactaccaaactcttgttattttattgtaatctgagegtcttattitaataagtcaaaactttcaaca
acggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaat
ctttgaacgcacattgcgeccattagtattctagtgggeatgectgttcgagegtcatttcaacccttaagectagettagtgttggg
agcctaccgcttttgctagcggtagetectgaaatacaacggeggatctgegatatcctetgagegtagtaatttttatctegcttttg
actggagttgcagcgtctttagccgctaaaccccccaaattttttaatggttgacctcggatcaggtaggaataccegetgaactta
agcatatca
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>RAS1-015B
gttggtgaaccagcggagggatcattnctggaacgcgecccaggegcacccagaaaccctttgtaaacttataccttactgttgn
nncggcgctagetggtccenennngeccctcaccnnegggtgttgagacageccgtcggeggecaacctaactettgttttta
cactgaaactctgagcacaaaacataaatgaatcaaaactttcaacaacggatctcttggttctggeatcnatgaaraacgcageg
aaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecctetggtattccggagggcea
tgcctgttcgagegtcatttcaaccctcaagectggettggtgatggggeactgcttcttacccaagaagcaggecctgaaattca

otgg

>RAS1-015H
gaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattacagagactctgecctttgggtagaccte
ccaccctgtgtegttatacctttgttgctttggegggecgeggggetecggecctgecectggeteecggcetagggegegeccge
cagaggactccaaaacctgaatgttagtgtcgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggeate
gatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeeect
tggtattccggggggcatgectgttcgagegtcattacaaccetcaagetcetgcttggecttgggegtcaccggteeceggtgty
ccttaaaatcagtggcggegcecgtcetggetctaagegtagtaaacactctcgetacagacgeccggeggatgetggecageaa
cccecaatctatcaaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaa

>RAS1-015K
tcttggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaagaatatcaggectca
cggccctattctcaccctttgtctaccgaactttgttgetttggcaggeccctggtcactagetgactcgegeagctaccagcecatg
cctgccaaaggacccaaactctgaaatttttgctgtctgagtactatgtaatagttaaaactttcaacaacggatctcttggttetgge
atcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegec
ctctggtattccggggggeatgectgttcgagegtcattacaaccctcacgectgacgtggtattgggeagacectttggggect
gcctcaaagtcagtggeggtacegtgtgaccccgaagegtagtactactegtegettetgggegtcaggeggeagectgecag
caaacccccactttacaaggttgacctcgaatcaggtagggatacccgetgaacttaagcatatcaataagcggag

>RAS1-015L
cttggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaagaatatcaggectcac
ggccctattctcaccctttgtataccgaactttgttgetttggcaggeccectggtcactagetgactcgegeagcetaccagcetatgec
tgccaaaagacccaaactctgaaatttttgctgtctgagtactatgtaatagttaaaactttcaacaacggatctcttggttctggeate
gatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegeccte
tggtattccggggggcatgectgttcgagegtcattacaaccctcacgectggegtggtattgggeagaccctttggggectgec
tcaaagtcagtggcggcaccgtgtgaccccgaagegtagtactactegte

>RAS1-015P
cttggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaagaataacacgectec
gggcgctattctcaccctttgegtaccatactttgttgecttggegecgtgegecagtggcetcgaaaccegtgaatcattgctgtct
gagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatg
tgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccectggeattccggggggeatgettgttcgagegte
attacaaccctcaagctcegcttggtgttgggctegectttctcggaaggectgectcaaagtcagtggeggecgeegtcegace
ttcagcgcagtaatgctcgtegetgcaagggaagggtagcaagegecegtcatacaacccccacacacaaggttgaccteggat
caagtagggatacccgctgaacttaagcatatcaataageggag
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>RAS1-015Q
gaggaagtaaaagtcgtaacaaggttttgctaagcaacagtcnnnctgtagcagagcttaacggagaccttgcacccgagagg
ggggaggcgactataaacaagcettccagcgcaagtcageactactggcaacacaatcgaattgeggggacgctttaaageeca
ccggtaccaacagcccttctaagggetgggegageatagetcgaggttacaacccagtgggatggtacaataagcaatcegea
gcggcecgagecgtccacagactaagtggttgtgggtaggagaaccctatctaagatatagtcgggectgaggagagatceceg
gggcttctgcgtcegtaggtgaacctgcggaaggatcattaataaggataccgggaaaccggtagacceaccegtgtctatcta
ctettgttgetttggcaggecegtggectecaccgtgggcetetgectgegegtgectgccagaggaccaaactctgaattttagtga
tgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagt
aatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeceggtggtattccgecgggceatgectgttcgag
cgtcattataaccactcaagcctagcttggtattggggttcgeggttccgeggcetectaaaatcggtggeggtgecggtgggetct
aagcgtagtaaatctcctcgctatagggtccectceggteacttgccagaacceccaatttttacaggttgaccteggat

>RAS1-015R
cattgcgccctgtagsakagcttamegsagrscwtgcectryycgagmgksrkkatrgcsamtataagccwagctwastmy
yggsgcwmgtcrgymycgctggecmwewmaawcsartkgecggkgmegctktaargctctgagestagtacmwacts
ctcgctatmsagkscwgtsgstwscytagcyagarsycmcatayytkrtcaggwtgacctacaataage

>RAS1-015U
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaaggagtataagacgaagct
tcggcttctgactceccatectttgcttaccatcceccatacttcggegggegatatagagggaatgaacttctagcgatagaggat
ccteectetgteccagetegecggcattacaaaacctcaagctataacagtgctgtctgagcatttgcaagcaaaagaataaaaac
tttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatce
atcgaatctttgaacgcacattgcgcecctctggtattccggagggcacacctgttcgagegctagtacaacaatcaagetcagctt
ggtgttggatctggecctttcctcggaagggacctttccaaaactcatgggegecgecgteecggcetccaagegtagcaagegaa
agccctcgetttggatagtcgggtcgatggecgecggtaaacacttggggtaacccaaattactacagtttagectcggatcagg
tggggatacccgctgaacttaagcatatcaataagcggag

>JD1-047D
cttggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccageggagggatcattgetggaacgegecccag
gcgceacccagaaaccctttgtgaacttataccttactgttgectcggegetagetggteectcggggeccctcacceetegggtgtt
gagacagcccgtcggeggecaacctaactcttgtttttacactgaaactctgagcacaaaacataaatgaatcaaaactttcaaca
acggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaat
ctttgaacgcacattgcgecctetggtattccggagggceatgectgttcgagegteatttcaaccctcaagectggettggtgatgg
ggcactgcttcttacccaagaagcaggcecctgaaattcagtggegagetegecaggaccecgagegcagtagttaaaccctey
ctctggaaggcecctggeggtgcecctgecgttaaacccecaacttctgaaaatttgacctcggatcaggtaggaataccegcetgaa
cttaagcatatcaataagcggagga

>JD1-047E
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattattagaagccgaaaggetacttaaaacce
atcgcgaactcgtccaagttgcttcggeggegeggcectecctcacgggggegecgeageccegectctccggaggtgtgggg
cgcccgecggaggtacgaaactctgtattatagtggeatctctgagtaaaaaacaaataagttaaaactttcaacaacggatctett
ggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgea
cattgcgcccgctagtactctagegggceatgectgttcgagegtcatttcaaccetcaagecctgettggtgttggggecctacgg
ctgccgtaggecctgaaaggaagtggegggctegetacaactcegagegtagtaattcattatctcgetagggacgttgeggeg
cgctectgecgttaaagaccatctttaactcaaggttgacctcggatcaggtaggaataccegetgaacttaageatatcaa
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>JD1-047F
aggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaattaatcgcgaaatgegtegtgecatgtaa
gactcacggcctectgggecgtggggacgggtececcgtgtggggataccgecgcatgggecttegecteecttcgattatate
ccatctgtgaacacttccactgttgcttccgtgagectgctgetgactecttctgggggtgagegectgaaaageectggcetetget
aggggcgcacggcaatgctacaatcaccctggttttatgtatctccagtetgagtggtgaaacacatcaaacaagttaaaactttca
acaacggatctcttggttctcgcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcateg
aatctttgaacgcacattgcgectectggtattccgggaggeatgectgttcgagegtcatgaacaacatcctcaageattcttgett
ggttgtggaggaagagggtecttggaccgteecctetggaatttctcagcagagaccgcaacagectcaggtgtgataacattac
ctcgettgagggetgeagtgggetecegetgegttgatccccccagceaatactatgtttgacctcggatcaggtagggatacecy
ctgaacttaagcatatcaataagcggag

>JD1-047G
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattaccgagttataacaactccaaccctttgt
gaaccttaccgtcgtttcctcggegeactgctgegaccgecccgeaggeggecctegeggeccegegggeagcetacttacect
gtacggatctaccctgcagcagcetgaaggegcageggcegecgaaaggaccgctacaaactcttttatccaagetacgtetgaac
aatttactatgcaaaatagtttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagt
aatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcccattagtattctagtgggceatgectattcgageg
tcatttcgacccttaagcectgttgcttagegttgggagtetgcggettcggecgeagttecttaaagtcagtggeggagetgtgge
acactctaggcgtagtagttttaccgcctcgectccagagtggecceggctgectgeegtaaaaccectaattttctagtggttgac
ctcggattaggtaggaatacccgctgaacttaagcatatcaa

>JD1-047K
tggtcatttagaggaagtaaaagtcgtaacaaggtcteegttggtgaaccageggagggatcattactgagttaccgetctataac
cctttgtgaacatacctaaccgttgettcggegggcaggggaagectetegegggectececteccggegecggeececacca
gggggacggggegeccgecggaggaaaccaaactctatttacacgacgtetcttctgagtggcacaagcaaataattaaaactt
ttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcat
cgaatctttgaacgcacattgcgetcgecageattctggegagceatgectgttcgagegteatttcaaccctcaagcaccgcttgg
ttttggggcecccacggeacacgtgggeccttaaaggtagtggeggaccctcecggagectectttgegtagtaactaacgteteg
cactgggattcggagggactcttgccgtaaaaccceccaatttttttacaggttgacctcggatcaggtaggaataccegetgaac
ttaagcatatcaa

>JD1-047L
cttggtcatttagaggaagtaaaagtcgtaacaaggtctnnnttggtgaaccageggagggatcattgctggaacgcgenceag
gcgceacccagaaaccctttgtgaacttataccttactgttgnnnnngcgctggcetggtcnnnnggggeccctcacecnnegggt
gttgagacggccecgnnngnggccaacctgacnattgtttttacaccgaaactctgagaataaaacataaatgaatcaaaactttc
aacaacggatnnnntggttctggcatcgatgaagaacgcagnnaaatgcgataagtaatgtgaattgcagaattcagtgaatca
nnnaatctttgaacgcacattgancnenctggtattccggagggcatgectgttcgagegtcatttcaaccctcaagectggent
ggtgatggggcactgcttttacccaaaagcaggecctgaaatt

>JD1-0470

tggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattgetggaacgegecccagge
gcacccagaaacnnnttgtgaacttatancttactgttgcctcggegctagetggtecttcggggeccctcaccetegggtgttga
gacggcccgecggeggccaacctaactcttgtttttacactgaaactctgagaataaaacataaatgaatcaaaactttcaacaac
ggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctt
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tgaacgcacattgcgccctctggtattccggagggceatgectgttcgagegteatttcaaccctcaagectggettggtgatgggg
cactgcttttacccaaaagcannccctgaaattcag

>JD1-047P
agaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattacagagttaaacaaactccaaacccttt
gtgaaccttaccataagttgcctcggegtgegcetgeggcetacceggtttceggeccegcagacgggtggttacectgtagecgg
tcaacagcccgcecgaaggaccectaaactctgtttaaaatggtgtattctgaattacttaaactaaaataagttaaaactttcaacaa
cggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatce
tttgaacgcacattgcgcccattagtactctagtgggceatgectattcgagegtcatttcgaccattaagecctgtagettagegtty
ggagcctacgcccttgcggegtagetecttaaagtcagtggeggagttggageacactctaagegtagtaaacttatctegettct
gtagttgccceggcetgectgeegtaaaacceectatatttctagtggttgacctcggattaggtaggaataccegetgaacttaage
atatcaata

>JD1-047Q
tagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattactgagttcttacaaactccaaccetttg
tgaaccataccaactgttgcctcggegegagcetgeggetgcttggtagetacceggtagtcacctaccegggagetacccggta
gcgtctgegtacaggeccgecgaaggaccaccaaactctgtttgacagtgtattctgaatgettcaactaaatagttaaaactttca
acaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcg
aatctttgaacgcacattgcgcccattagtattctagtgggcatgectattcgagegtcatttcgaccctgaagecctagttgetteg
cgttgggactctactggctaccctgtagttccctaatgacagtggeggagttcaggtgtactctcagegtagtaatttcatctegcttt
tgcagtagcctggtcgecggecgtaaaaccecctattttctagtggttgaccteggattaggtaggaataccegetgaacttaage
atatca

>JD1-047S
tggtcatttagaggaagtaaaagttgtaacaaggtctecgttggtgaaccageggagggatcattgetggaacgegeeceggeg
cacccagaaaccctttgtgaacttatacccatactgttgcctcggegcaggecggectetgetgcagaggecccctggagacag
ggagcagcccgecggtggccaatcaaactetgtttctatagtgaatctctgagtaaaaaaaacataaatgaatcaaaactttcaac
aacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaa
tctttgaacgcacattgcgecctetggtattccggagggceatgectgttcgagegteatttcaaccctcaagectggettggtgatg
gggcactgcctgtgaaagggceaggecctgaaatctagtggcegagetcgecaggacccegagegtagtagttatatctegctetg
gaaggccctggeggtgecctgecegttaaacceccaacttctgaaaatttgacctcggatcaggtaggaatacecgetgaacttaa
gcatatcaataagcggag

>JD1-047W
tggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattaccaaaactttaggtttattce
cccttcttagggggttgagcecataccctttgtctacgtgtacctategttgtttcctcggggggctatttgccceccgataggaatee
cttaaaccctttgtattatagtattaaacctctgataactacctaaataatcacaactttcaacaatggatctcttggttctggeatcgat
gaagaacgcagcgaaatgcgaaaagtagtgtgaattgcagaattccgtgaatcatcgaatctttgaacgcacattgegeccctey
gtattccgtggggcatgcectgttcgagegteatttacaccetcaagcetctgettggtgttgggegtetgtectgcttcatgcatggac
tcgccccaaagtcattggcageggtegtgecagcttetcgegeagceacatttgegtttetcgaagctetggtggatcagegteca
gtaagctctctttatgacttgacctcggatcaggtagggataccegetgaacttaageatatcaataageggag

>JD1-047X
tagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagecggagggatcattgctggaacaaacgeectegegggeg
ctacccagaaaccctttgtgaacttatacctatcactgttgcctcggceatggttggectcttatgaggtceecttctgtacaggaggag
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caggccggecggtggcecctataaactcttgtttttttgtaatatcatctgagcaaacaactataaatgaatcaaaactttcaacaacg
gatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatcttt
gaacgcacattgcgeceggtggtattccaccgggeatgectgttcgagegteatttcaaccctcaaagectggetttggtgttgga
ggaccacttttcgttaagtggcctctgaaatttagtggcgggctcegctaggattttgagegtagtaattatacctegtttttaaagact
agtggttctcttgccgtaaaaccccccaacttttctgaaaattgacctcggattaggtaggaatacccgetgaacttaagcatatcaa

taagcggag

>JD1-047Y
tagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattatcgtggggcettcggececgtcgagaa
aatacccttgcctttatgagaaccatggtgtaggtcttccctgggattgtccgggatcggagegtecatgtacctttttcctcggeeg
gcttgccggecaatggggaacacaaaaacactgtcattgctgtaactgtctgataaaacaaacaaaaatcaaaactttcaacaac
ggatctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctt
tgaacgcacattgcgecctttggtattcettagggceatgectgttcgagegtcatttaaaccttcaagcactgettggtgttgggtge
ctgtccegcectecgegegtggactcaccteaaattcattggeggecctecacgteggetacgagegcagcagaaacgegaactc
gtgggceccgacggggaggcetcccagaagcetacaattcaccattttgacctcggatcaggtagggatacecgetgaacttaagea
tatcaa

>JD1-047Z
tggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattgetggaacgegeccecgge
gcacccagaaaccctttgtgaactcataccttactgttgcctcggegeaggeeggeccccctgggggeccctcaccecggtga
ggagcaggcccgcecggceggecaagecaactcttgtttttacactgaagcetctgagaaacaaacacaaatgaatcaaaactttca
acaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcg
aatctttgaacgcacattgcgccctctggtattccggagggeatgectgttcgagegtcatttcaaccctcaagectggcettggtga
tggggcgctgcttectgeccagggageaggcecctgaaattcagtggegggcetcgecaggacccecgagegeagtagttaaace
ctcgetetggaaggecctggeggegecctgecgttaaacceecaactectgaaaatttgaccteggatcaggtaggaatacecy
ctgaacttaagcatatcaataagcggag

>JD1-047AA
aggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattactgaaaatgtaataaacccttcaggttttgg
aagggggagccgtcaaaagcttecctggtacatgectcaccecttgtatatctaccatgttgetttggcgggecgacceggttteg
acccgggeggecggegeccccagectgettgecaggecaggacgeccggecaagtgeccgcecagtatacaaaactecage
gattattttgtgtagtcctgagaatttattcaataaattaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcage
gaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecctctggeattccggaggg
catgcctgttcgagegtcatttcaaccctcaagetetgettggtattgggegacgtetgctgtcagacgegectggaagacctegg
cgacggcattccagcectcgagegtagtagtaaaatatctegetttggaggatggggtgacggcettgccggacaaccgacctctg
gtcattttttccaaggttgacctcggatcaggtagggataccegetgaacttaageatatcaataageggag

>JD1-047AC
aaggatcattaattaatcgcgaaaggggecgggttgccctacaccecttctgggggtgatatggtgggcaactggeccegctttt
gattatatcccatctgtgaacttttccactgttgettcegtgagcectgtactttgetetetttgagagttggagtacctgaaaagecectg
gttctaccaggggcgceacggcaatggtaccacaactctggttttatgttgtataagtctgagtggttaacacacaaacaagttaaaa
ctttcaacaacggatctcttggttctcgcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaat
catcgaatctttgaacgcacattgcgectcctggtattccgggaggeatgectgttcgagcegtcatcaaacacatectcaageattt
ttgcttggtcctggaggaagatggtetettgactatcecctctggaattcctcagcagagaccacageagectcaggtgtgataatt
ctacctcgettgagtgttactgtgggcetccegcetggagaacagecececagettttaccatgtttgace
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>JD1-047Al
tggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattgctggaacgcegecccagge
gcacccagaaaccetttgtgaacttataccttactgttgectcggegctagetggtecttcggggeccctcaccetegggtgttga
gacggcccgecggeggccaacctaactcttgtttttacactgaaactctgagaataaaacataaatgaatcaaaactttcaacaac
ggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctt
tgaacgcacattgcgecctctggtattccggagggcatgectgttcgagegteatttcaaccctcaagectggettggtgatgggg
cactgcttttacccaaaagcaggccctgaaattcagtggcgagetcgecaggaccecgagegeagtagttaaaccctegetttg
gaaggccctggeggtgecctgecgttaaaccececaacttctgaaaatttgacctcggatcaggtaggaataccegcetgaactta
agcatatcaata

>JD1-047AJ
ggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagcggagggatcattgctggaacaaacgeectaac
gggtgctacccagaaaccctttgtgaatactacctaaaaaatgttgcctcggegeaggttggeccttttacagggteccttcteece
taggggtttaggagcagaccggccggeggcecctataaactcttgtttttgtaaaatcatctgagtaaaaaaaataaatgaatcaaa
actttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtga
atcatcgaatctttgaacgcacattgcgeccggtggtattccaccgggeatgectgttcgagegteatttcaaccctcaaagecta
gctttggtgttggaggaagacctgtaaaaaggtceccteccaaatttagtggegggcetegcetagaattttgagegtagtaattttac
ctcgtttttaaagactagtgggacttcttgccgtaaaaccceccaactttctgaaaattgacctcgaatcaggtaggaataccegct
gaacttaagcatatcaataagcggag

>JD1-047AN
aagcaacagtccttctgtagcagagcttaacggagaccttgcacccgagagngggggaggcgactataaaagaactcccage
gcaagtcagcccagctggceaacacaatcgaattgcggggacgctttaaageccaccagtaccaactgeccccaagggeaggg
ccagctatgctggaggtcacaacctggtaggatattacaataagcaatccgeagceggcetcagecgtecacagactaagtggttgt
gggtagggatcccctacttaagatatagtcgggcecctgtgacaagtcataggggcttctgegtecgtaggtgaacctgcggaag
gatcattaaccattggataccttcgggtatatcccatcegtgtctacatactcttgttgetttggcaggecgtggtcaccecactgtgg
gctatgectgceatgtgectgccagaggaccaaactctgaattttagtgatgtctgagtactatataatagttaaaactttcaacaacy
gatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatcttt
gaacgcacattgcacccggtggtattccgecgggtatgectgttcgagegtcattataaccactcaagectgtettggtgttgggg
ttgcgaatattttgcagccctcgagtctcgtagegecacctgtgggttctaagegtagtaatttctcctcgetataggacctgetegg
ggaaaagtataattcgtagcctggttctatgtgtceget

>JD1-047A0
gaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattatcgtagggcettcggecctgtegagatag
aacccttgectttatgagtaccgtcegtttcctcggeaggtceegectgecgatggacaaaaaaaataaaccctttatcacctgtate
agtctgaaaaaacaaataaaaattaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaatgcgata
agtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtattccttagggeatgectgttcga
gcgtcatttaaaccttcaagcetetgettggtgttgggtgtetgteccgectcggegeggactegecttaaattcattggeggecggt
acattggcttcgagcgcagcagaaacgcgaactcggagactttggatcagetcccagaagctattttctatttttgacctcggatca
ggtagggatacccgctgaacttaagcatatca
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>JD1-047AP
aggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattatcgagtttacaactcccaaacccttatgty
aacatacctactgttgcttcggcggactcgecceggegteeggacggectegegecgeccgeggeccggacccaggeggec
gccggagacceccaaactctgtattatcagcattttctgaatccgecgcaaggcaaaacaaatgaatcaaaactttcaacaacgg
atctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttg
aacgcacattgcgceccgcecagcattctggegggceatgectgttcgagegteatttcaaccctegacttcectttggggaaatcgg
cgttggggaacggcagceataccgecggecccgaaatgaagtggeggeccgtecgeggegacctetgegtagtaatccaacte
gcaccggaaccccgacgtggecacgecgtaaaacacccaacttctgaacgttgacctcggatcaggtaggaataccegctgaa
cttaagcatatca

>JD1-047AQ
ttggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccageggagggatcattgctggaacaaacgecctea
cgggtgctacccagaaaccctttgtgaatactacctcaaaaatgttgcctcggegeaggttggeccttttacagggtecctteteee
ctaggggtttaggagcagaccggecggeggcecctataaactcttgtttttgtaaaatcatctgagtaaaaaaaataaatgaatcaa
aactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtg
aatcatcgaatctttgaacgcacattgcgeceggtggtattccaccgggeatgectgttcgagegtcatttcaaccctcaaagecta
gctttggtgttggaggaagacctgtaaaaaggtccccteccaaatttagtggegggcetegctagaattttgagegtagtaattttac
ctcgtttttaaagactagtgggacttcttgccgtaaaaccecccaactttctgaaaattgacctcgaatcaggtaggaataceegct
gaacttaagcatatcaata

>JD1-047AR
cccagaaaccctttgtgaatactacctaaaaatgttgcctcggegceaggttggeccttttacagggteccttctecectaggggttta
ggagcagaccggcecggeggcecctataaactettgtttttgtaaaatcatctgagtaaaaaaaaaaaaatgaatcaaaactttcaac
aacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaa
tctttgaacgcacattgcgeccggtggtattccaccgggcatgectgttcgagegtcatttcaaccctcaaagectagetttggtgtt
ggaggaagacctgtaaaaaggtceccteccaaatttagtggegggctegetagaattttgagegtagtaattttacctegtt

>JD1-047AX
cttggtcatttagaggaagtaaaagtcgtaacaaggtttccgtaggtgaacctgcggaaggatcattatcgtagggetteggecct
gtcgagatagaacccttgcctttatgagtaccgteegtttectcggeaggtecgectgccgatggacaaaaaaaataaaccetttat
cacctgtatcagtctgaaaaaacaaataaaaattaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcageg
aaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecctttggtattccttagggeat
gcctgttcgagegtcatttaaaccttcaagetetgcttggtgttgggtgtetgteccgecteggegeggactegecttaaattcattg
gcggcecggtacattggcttcgagegeagcagaaacgcgaactcggagactttggatcagetcccagaagctattttetatttttga
cctcggatcaggtagggataccegetgaacttaageatatcaataageggagga

>JD1-047AZ
ttggtcatttagaggaagtaaaagtcgtaacaaggtctccgttggtgaaccagcggagggatcattgctggaacaaacgecctca
cgggtgctacccagaaacccetttgtgaatactacctaaaaatgttgccteggegeaggttggeccttttacagggteccttcteece
taggggttaaggagcagaccggccggeggeccttataaactcttgtttttgtaaaatcatctgagtaaaaaaaaataaatgaatca
aaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagt
gaatcatcgaatctttgaacgcacattgcgeccggtggtattccaccgggceatgectgttcgagegtcatttcaaccctcaaagec
tagctttggtgttggaggaagacccgtaaaaaggtceccteccaaatttagtggegggcetcgcetagaattttgagegtagtaatttt
acctcgtttttaaagactagtgggacttcttgccgtaaaaccccccaactttctgaaaattgacctcgaatcaggtaggaatacecg
ctgaacttaagcatatcaataagcggag
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>JD1-047BB
tagaggaagtaaaagtcgtaacaaggtctccgtaggtgaacctgcggagggatcattagaaaacgagttgcgagactcgaaaa
ccatcgcgaacatcacctegtegtegttgettcggegggeggecccgegaaggggeccgcaaggeccgegagggegeecg
ccggaggagegtgaacactctgttttcttagcgcectctctgagtggatacagegaaatgaatcaaaactttcaacaacggatctett
ggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgca
cattgcgcccgcecagtattctggegggeatgectgttcgagegteatttcaacccctcaagececgettggtgctggggecctac
gtgcgecgtaggecccgaattacagtggegggetcgecgegateccgagegtagtaacacacctegetetggggeteegegy
cgggtgccggecgtgaaaacgaccaaaacacaaacgcaaggttgacctcggatcaggtaggaatacccgcetgaacttaagea
tatcaa

>JD1-047BH
aggaagtaaaagtcgtaacaaggttttgtgaagcaacagtccttctgtagcagagcttaacggagaccttgcacccgagagggg
ggaggcgactataaacaagcttccagcgcaagtcageactgctggcaacacaatcgaattgcggggacgctttaaageccacc
ggtaccaacggctcectttaggggecgggegagceatgetcgaggteacaatctggtgggatagcacaataagcaatcegeage
ggcagagccgtccacagactaagtggttgtgggtaggagaaccctatctaagatatagtcgggceccgaggagagatcecegg
ggcttctgegtcegtaggtgaacctgcggaaggatcattaaaaggatgecggaaacggtagaccecacceegtgtttacatactct
tgttgctttggcaggecgtggectecaccgtgggttetgectgegtgtgectgccagaggaccaaactctgaatgttagtgatgtet
gagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatg
tgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgceecggtggtattccgecgggeatgectgttcgagegte
attataaccactcaagcctcgcttggtattggggtacgeggttcegeggctectaaaatcagtggeggtgecggtgggcetctaag
cgtagtacatctcctcgctacagggtecttceggttgtctgccagaaccecccattttacaggtg

>JD1-047BJ
cttggtcatttagaggaagtaaaagtcgtaacaaggtctcegttggtgaaccagecggagggatmatterstggmrmgekesce
aggcgcacccmgaarcscttwgtgaasttawaccctyrctgttgcswmggcesctrgetggtnntnnngggecccteacsct
cgggtgttgagamggcccgecggeggecaacctwactgawrwtttkacactcgrawencnkagaakaawacaymrmt
gaactyaaramtwtcaayaagcggakctcttggtnnnggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaatt
gcagaattcagtgaatcannnaatctttgaacgcacattgcgcecctctggtattccggagggceatgectgttcgagegtcatttca
accctcaagcctggcettggtgatggggennngcttttacccaa

>JD1-047BK
ccgttggtgaaccagnngagggatcattgcnggaacaaacgcecctcacgggtgctacccagaaaccetttgtgaatactaccta
aaaatgttgcctcggegeaggttggeccttttacagggteccttctcecctaggggtttaggagcagaccggecggeggcecctat
aaactcttgtttttgtaaaatcatctgagtanaaaaaaaaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaa
raacgcagcgaaatgcgataagtaatgtgaattgcaraattcagtgaatcatcgaatctttgaacgcacattgcgeccggtggtatt
ccaccgggcatgectgttcgagegtcatttcaaccctcaaagectagcetttggtgttggaggaagacctgtaaaaaggtececte
ccaaatttagtggcgggctcgctagaattttgagegtagtaattttacctcgtttttaaagactagtgggacttcttgccgtaaaacce
cccaactttctgaaaattgacctnnnatcaggtaggaataccegctgaacttaagcata

>JD1-047BM
cggggcgcttgccgaagnnnatgcaaccctcacggggtccgegactataaacacaggatgcaagtegegatggeggeaaca
taatcgaattgcggggatctcctaaagccaagcagtaccaacaccgtccagaaatgtagggtgggecagegttaatccegetgg
aggttagaatctgctaggatgccacaatggatgatccgcagcgaagceccctaacggegecagectacggggaacgttcacag
actaagtggttgtgggtaggctegtectgcttaagatatagtcgggecctgtaggaaactacaggggctagecegtteegtaggtg
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aacctgcggaaggatcattacagagttcatgccecttcggggtagacctcccacccttgtgtatcattatagaatgttgetttggegg

gccgegectegtgegectagattcgegtcetagegtgeccgecagaggaccectaaactctgaatgttagtgtegtetgagtactat
taaatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgea
gaattcagtgaatcatcgaatctttgaacgcacattgcgecccctggtattccggggggeatgectgttcgagegtcatttatacca
atctagcctggctaggtgttgggcegecgecgectggeggaccttaaaactagtggeggtgctetcaagetctacgegtagtaate
ttctcgctacagggtettgggagatgetagecagcaaccecaaatttttctaggttgacctegga

>JD1-047BN
tgtagcagagcttaacggagaccttgcacccgagaggggggaggcgactataagagaactcccagegeaagtcagectaget
ggcaacacaatcgaattgcggggacgctttaaagcccaccggtaccaactgctectctggggcagggcecagttatgetggagg
tcacaacccggtaggatgctacaataagcaatccgcageggetecgecgtccacagactaagtggttgtgggtagggateccct
acttaagatatagtcgggccctgtgataagtcataggggcttctgegtcegtaggtgaacctgcggaaggatcattaaccattgga
taccttcgggtatatcccatccgtgtctacatactettgttgcetttggcaggeegtggtcacceactgtgggctatgectgeatgtge
ctgccagaggaccaaactctgaatattagtgatgtctgagtactatacaatagttaaaactttcaacaacggatctcttggttctgge
atcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcacc
cggtggtattccgecgggtatgectgttcgagegtcattataaccactcaagectgtettggtgttggggttgcgaatettttgcage
cctcgagtetcgtagegecacctgtgggttctaagegtagttatttctcctegetatagaatctgctgagggaaaagtataatnnnt
agcctggttctatgtgtcegcetatcaaacccecaatttt
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