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ABSTRACT

Endophytes represent a largely untapped source of natural products. Despite a growing
body of research, data and knowledge relating to endophyte biology and chemistry, one of the
difficulties in endophyte research remains the accurate identification of endophytes. The
advancements and development of molecular methods have provided researchers with tools that
allow them to obtain an identification based on the endophyte’s DNA sequence, rather than its
morphological and/or phenotypic characteristics. In the present study, the DNA extracted from
155 endophytes was analyzed following a DNA taxonomy methodology and compiled to give
phylogenetic trees to obtain identifications based on the molecular properties of the endophytes,
rather than their morphology. Of the 155 endophytes; 57 were identified to the species level, 65

to genus, 5 to class, 2 to subdivision, 10 to order, 15 to family, and 1 to subclass.
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STATEMENT OF RESEARCH CONTRIBUTION

The endophytic fungi analysed for this project had all been previously collected, and the
DNA had been extracted and sent for sequencing before the commencement of my honours
research project. | retrieved all genetic sequences from Genome Québec in FASTA format,
which were then compiled to obtain the required multiple sequence alignments. Maximum-
likelihood trees were built for subsets of the data as well as the entire dataset. Once completed,
the phylogenetic trees were analyzed to determine a breakdown of the isolates and determine the
highest level of classification that could be obtained as an identification using the DNA

taxonomy approach.
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Introduction

Natural products are chemical compounds produced by living organisms as a result of
their primary and secondary metabolisms.* Natural products are interesting because of their
biological activity, their novel chemical structures and the high diversity observed in their
structures. Since their first discovery over 200 years ago,? natural products have played an
integral role in many of fields of research including pharmaceuticals and therapeutics,*
agriculture,® and industrial uses® with importance in the development of novel therapeutics and
naturally derived drugs.” Notably, natural products have played a significant role in discoveries
relating to antibiotics, immunosuppressants, and cancer drugs to name but a few.? Although
natural products can be isolated from numerous sources, plants have been, and continuing to be,
central to isolation efforts as they represent an important source of natural products and bioactive
metabolites. &13 Despite this, the increasing need for the discovery and development of new
therapeutic products have resulted in the investigation of new sources and led to the study of
endophytes as a source of natural products.'*

An endophyte is a fungus that lives in plant tissue for part of or all of its life without
causing any symptoms of disease.'® While endophytes may serve many roles within the plant, for
example defending against pathogens and serving various roles throughout the plant’s life
cycle,*®7 it is the natural products that these fungi produce that are of interest to chemists.

Endophytic fungi are incredibly diverse, both morphologically and physiologically, with
the physiological diversity allowing them to be a source of diverse bioactive metabolites.® In
addition, there are many endophytes; as of 2015, there were no recorded plant species in

existence without a fungal endophyte.® Although the number of possible species of endophytes
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is unknown, fungi represent the second largest group of eukaryotic organisms with estimates
ranging from 1.5-5.1 million species,?>?! thus representing a wide range of possible extant
species, of which, the majority have not been isolated or studied.

As the discovery of natural products has grown to encompass endophytes, the
identification of endophytic fungi is important for determining their application as literature
reports on previously identified endophytes exist; once identified, researchers have a better idea
of what the endophyte should be studied for, and if the endophyte could lead to the discovery of
new chemistry. Traditionally, identification was performed based on morphological structures.
Morphological identification is carried out based on the reproductive structures of the fungus,
whether it is producing sexual spores or conidia, and a number of phenotypic characteristics the
fungus may produce. However, identification based on morphology alone is subject to several
limitations meaning that incorrect identification occurs readily as the morphological
characteristics can be misleading due to hybridization,?? cryptic speciation,?® and convergent
evolution,?* all of which can be problematic. In addition, endophytic fungi often do not reach the
sexual state or sporulate in culture,? thereby not giving rise to the observable phenotypic
characteristics required for identification such as colony appearance which includes the colony’s
form, elevation, and margin. Finally, in the absence of the sexual spores or conidia, the
phenotypic characteristics present show high plasticity?® making identification troublesome at
best. Fortunately, the development of two molecular techniques; DNA barcoding, and DNA
taxonomy,?” have been progressively applied to the identification of endophytes?*282° presenting

researchers with alternate identification methods.



DNA Barcoding

DNA barcoding uses short standardized regions of a DNA sequence, typically 400-800
base pairs in length, to identify an organism. The internal transcribed spacer region, or ITS
region is the official DNA barcode marker for fungi, with several studies having found it to be
associated with the highest probability of correct identifications across a broad group of fungi.*
As such, it is typically the ITS region or sub-regions that are amplified and utilized in the process
of DNA barcoding.®! The ITS sequence is uploaded into an online database such as GenBank
which uses a BLAST®®2 search tool or UNITE®, which both present the user with a list of top
identification “hits” within the system based on the similarity in the sequences housed in the
database and the unknown sequence, and the gaps that exist within the sequence. Although this
approach has proven to be a robust source of identification, there are limitations that are
associated with its use.

Given that the unknown fungal DNA sequence is entered into an online database, this
approach is dependent on the accuracy of the sequence identifications that have been previously
input into the database. While there are a number of reference sequences that serve as
comparisons for barcoding, not all fungal species have a reference sequence that has been made
accessible.®* Moreover, there are several unpublished sequences that have been added to the
databases,®*% which may decrease the validity of the identification as these sequences may be
incorrect and unverified leading to the improper identification of the unknown. Finally, while
the ITS region has been accepted as the DNA barcode marker for fungi, it does not work well for
highly speciose genera that have a high number of species within it; although there are gaps

within most DNA sequences, they are small or non-existent when comparing between highly



similar species. This limitation includes the genera Aspergillus and Penicillium®’38 as they both
have very narrow barcode gaps if any at all. Since these genera have typically yielded important

natural products, this limitation is severe for those in this field of research.

DNA Taxonomy

DNA taxonomy differs from DNA barcoding in that it takes the unknown sequence and
places it into an evolutionary framework with other sequences, both known and unknown rather
than using a database for comparison.® In placing the unknown sequence into this type of
framework, it allows you to see within which phylogenetic clade or group it falls, and what this
means taxonomically. This provides an opportunity to determine the unknown’s lineage and,
hopefully, an identification.° This framework can also be called a phylogenetic tree which is
built using several sequences that have been aligned in a multiple sequence alignment, and then
formed into a tree for researchers to read and interpret.

Although both techniques were developed and proposed at the same time,?” DNA
taxonomy has not been employed as commonly as DNA barcoding. Being cognizant of this
information, the objective of this research was to examine the University of New Brunswick
Saint John’s (UNBSJ) Natural Products Research Group’s (NPRG) library of fungal endophytes
(isolates) using a DNA taxonomic approach and determine a breakdown of the isolates within the
library. The NPRG endophyte library is made up of 280 isolates, however, for 125 of the isolates
multiple attempts to extract and amplify DNA were unsuccessful, so the completion of this

project was carried out on 155 endophytes.



Materials and Methods

All fungal endophyte cultures used in this research were previously isolated from their
host plant species by members of the Natural Products Research Group (NPRG) and DNA from
the ITS region was isolated, amplified by PCR and sent for sequencing at Genome Quebec. All
sequences were obtained from Genome Québec in FASTA format and organized based on their

collection within the entire library for further analysis and use.

Multiple Sequence Alignment

Compilations of the isolate sequences were uploaded into the online multiple sequence
alignment tool, MUSCLE.**? Qutput format was set to FASTA with an output tree following
the first iteration, and the sequence alignment was run. The alignments were then saved and

exported for further use.

Phylogenetic Tree Building

The multiple sequence alignments (MSA) were imported into Molecular Evolutionary
Genetics Analysis (MEGA) version X.** Each alignment was used to create a phylogenetic tree
using the phylogenetic and evolutionary analyses within MEGAX. Once imported into the
software, maximum likelihood trees were built following the Tamurai-Nei method using a
bootstrapping value set to 1000 repetitions. This method was repeated for each data set within

the library, and the combined dataset.



Results

Upon completion of the maximum-likelihood phylogenetic trees (Appendix 3), the trees
were examined to determine the identification of the endophytic isolates. It was determined that
of the 155 isolates that were analyzed 147 belonged to the division Ascomycota, while 8
belonged to the division Basidiomycota (Figure 1). More in depth analysis revealed that 57
isolates were identified to the species level, 65 at the genus level, 15 to family, 10 to order, 1 to
subclass, 5 to class, and 2 to the subdivision level (Figure 2). The 122 isolates that were
identified to the genus and species levels represented 49 distinct genera, with the majority of
isolates (20) being reported within the genus Penicillium (Figure 3). Finally, the 57 isolates that
were identified to the species level comprised 34 distinct species, of which Aspergillus fumigatus

(7) was the most commonly identified (Figure 4).

Reading phylogenetic output

In analyzing the phylogenetic tree output, it was possible to determine identifications for
isolates that had not been fully identified during previous attempts. Isolates that were grouped
into clades, exhibited strong support values, or had similar distances from a common ancestor
were identified based on the isolates they were grouped with. An isolate that was identified to the
species level in this manner was JAJ1-093 as it formed a monophyletic group with four other

isolates that had been previously identified as Paraphaeosperia neglecta (Figure 5).



B Ascomycota (147)
=3 Basidiomycota (8)

Total=155

Figure 1: The taxonomic distribution of the NPRG endophyte library (n=155) at the division
level based upon DNA taxonomic analyses of the ITS DNA region.
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GGenus (65)
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Total=155

Figure 2: The taxonomic distribution of the NPRG endophyte library (n=155) based on level of
identification obtained using DNA taxonomic analyses of the ITS DNA region.



Alternaria (4)
Aspergillus (7)
Aureobasidium (1)
Bofryolinia (1)
Chaetormium (1)
Chrysosporium (1)
Cladaosparium (7)

Nallisia (2)
Mycosphaerella (1)
Myrothecium (1)
Neofusicoccum (2)
Nigrospora (3)
Ophiognamonia (1)

Faracamolinyrum (21
Faradendryphielia (3)
Faraphaeosphaeria (7)

Golletotrichum (4)
Goniochaeta (2)

Total=122
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Coniothyrium (1)
cﬂlﬂn"l'l'?E'I'lll'.JS (1)
Cryplococous (1)
Datdina {2}
Diaportie (1)
Didymella (3)
Drechslera (1)
Endoconidioma (1)
Epicoccum (1)
Fusarium (3)
Glomereila (2)
Hypoxylon (1)
Lecaniciliium (1)
Lophodermium (3)
NMetschnikowia (1)
Nicrodochium (1)
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Fenicilium {20)
Pestaloliopsis (&)
Fezicula (3)
Fhacidium (1)
Bhanerochaete (1)
Bhoma (3)
Fhomaopsis (1)
Fhyllosticta (1)
Flagiostoma (1)
Fyrenophora (2)
Seimatosponium (1)
Talaromyces (2)
Thysanophora (3)
Trametes (3)
Trichoderma (1)

Figure 3: Taxonomic distribution of the NPRG endophyte library (n=122) at the genus level
based upon DNA taxonomic analyses of the ITS DNA region.



Lecanicillium attenuatum (1)
Lophodermium seditiosum (1)
Microdochium bolleyi (1)
Neofusicoccum parvum (1)
Neofusicoccum autrale (1)
Nigrospora oryzae (1)
Paraphaeosphaeria neglecta (5)
Paraphaeosphaeria verruculosa (2)
Penicillium reseopurpureum (1)
Pestalotiopsis microspora (1)
Pezicula neosporulosa (3)
Phoma glomerata (1)
Phomopsis vaccinii (1)
Talaromyces minioluteus (3)
Thysanophora penicillioides (1)
Trametes versicolor (2)

Alternaria alternata (3)
Alternaria tenuissima (1)
Annulohypoxylon multiforme (1)
Aspergillus fumigatus (7)
Aureobasidium pullulans (1)
Botryotinia fuckeliana (1)
Chaetomium globusum(1)
Cladosporium herbarum (1)
Cladosporium pseudocladosporioides (1)
Colletotrichum graminicola (1)
Cryptococcus flavescens (1)
Daldinia childiae (1)

Didymella bryoniae (1)
Endoconidioma populi (1)
Epicoccum nigra (1)

Fusarium accuminatum (2)
Glomerella acutata (4)
Hypoxylon perforatum (1)

1854

Total=57

COONNEENDEONOENDOO

BOoE00OONNEENERODDEN

Figure 4: Taxonomic distribution of isolates identified at the species level (n=57) within the
NPRG endophyte library absed upon DNA taxonomic analyses of the ITS DNA region.

JAJ1-141- Paraphaeospena neglecta
54 | JAJ1-113- Paraphaeospena neglecta
JAJ1-093- Paraphaeospernia sp
JAJ1-049- Paraphaeosperia neglecta
JAJ1-001- Paraphaeosperia verruculosa
&' JAJ1-045. Paraphaeospena verruculosa

Figure 5: Example of phylogenetic output obtained from MEGA version X used to identify
isolate JAJ1-093 as Paraphaeosperia neglecta which had previously been identified as
Paraphaeosperia sp. by a BLAST search.

Discussion

In the search for natural products, plants have served as a source of bioactive compounds
for centuries.** The knowledge that exists relating to herbal remedies has developed over several
millenia, with evidence stemming from ancient Egypt and the use of natural resources,*® and has
led to the discovery of many effective drugs.*®4’ Globally, the use of plants for medicinal

practices was important long before the development of technology and engineering that has



allowed researchers to identify the active constituents. 84%°0 The development of technology
that has occurred in the late 20" and early 21 centuries, has allowed researchers to better
understand how plants have contributed to remedies for ailments such as tuberculosis,®>? and
understand their roles in several complex medical ailments that have proven to be difficult to
treat.>® While plants have been a plentiful source of natural products, there still exists a
resistance of bacteria and viruses to medicine currently available>* which has highlighted the
necessity for continuing and, in some cases, prioritizing the discovery of novel natural products
to counteract the observed resistance. While research and isolation efforts continue with plants,
they have also grown to include a number of other reservoirs, such as endophytic fungi, as a
potential source of natural products.®

Although first described in 1809 by German botanist Johann Hienrich Friedrich,?
endophytes were not immediately recognized as a source of natural products; the field of
endophyte biology is therefore a relatively new discipline with research beginning in the late
1970°s°>% leaving much knowledge to be discovered. Despite this, more recent research has
found that endophytes act as a source of novel bioactive metabolites and organic molecules such
as alkaloids, phenolic acids, quinones, terpenoids, peptides, steroids, aromatics, hydrocarbons,
and others that have the capacity to serve as candidates for antimicrobial, anti-insect, anticancer,
and many more properties.**°"%8 Additionally, many of the biologically active compounds
mentioned above have been classified as antibiotics, antioxidants, anticancer agents, volatile
antimicrobial agents, immunosuppressive compounds, plant growth promoting agents, and
insecticides.>® These promising features, along with the high diversity of endophytes!® has
supported the consideration of endophytes by discovery researchers as a source for potentially

interesting natural products.
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In the study of natural products, it is often difficult to find a product that exhibits both
new chemistry and bioactivity, with many natural products exhibiting novel chemistry with no
bioactivity, or unreported bioactivity for known chemical structures. In many research groups, as
well as at the NPRG, several prioritization methods have been developed to attempt to target
isolates that exhibit both new chemistry and bioactivity, rather than one or the other. These have
included metabolomic methods and bioactivity profiling that examine the chemical properties of
the isolates, but a research project focused on the molecular properties of the endophytes had not
previously been completed. In applying this technique, it was possible to determine a more
comprehensive breakdown of the NPRG library and identify isolates to the genus or species level
based on the groupings that were observed in the phylogenetic output that was generated, which
resulted in a successful application. Despite the success with identification that was obtained, it
was not possible to identify all endophytes to the species or even genus level. DNA taxonomy
builds off the sequences that are included in a phylogenetic tree and the possible inclusion of
reference sequences, to determine a possible identification based on the relatedness between the
sequences. As such, the rate of success is dependent on having sequences for similar endophytes
within the tree. By undertaking the molecular analysis, similar sequences are placed into
groupings, i.e. clades, that identify the most common recent ancestor shared as represented by a
node in the tree, and the distance from that ancestor can help in determining the likeness of
endophytes along with the confidence value that is associated with the placement in the final
tree.?® Although there were isolates that could not be further identified using the DNA taxonomic
approach on this dataset, a larger more diverse dataset or the inclusion of additional reference
sequences would improve the success of the technique, as the strength of the phylogenetic output

is reliant on the number of sequences that are within it.2
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The NPRG endophyte library contained endophytes that were expected given their past
documentation as both prevalent endophytes and plant pathogens especially those within the
genera Cladosporium,® Colletotrichum,®® Fusarium,®* and Mycosphaerella.®? Although most
endophytes were expected, there were several that were found to be opportunistic human
pathogens rather than having much evidence as a plant pathogen; species within the genera
Aspergillus®® and Paraconiothyrium® have all been linked to human infections and disease. In
addition to the endophytes within the collection that were found to be human pathogens,
Aureobasidum®%® and Chaetomium®’ are are both genera that have been found to include species
that act as a plant defense to invading pathogens. Finally, three endophytes were identified
within the Paradendryphiella genus which was notable as this genus is known as a marine
fungus rather than an endophyte,® although these endophytes were isolated from a marine
environment they remain notable as they represent an uncommon genus.

Of the isolates that were identified to the species level, seven were identified as
Aspergillus fumigatus. A filamentous fungus, Aspergillus fumigatus is a prevalent airborne
pathogen that can cause severe harm to humans, especially those that are
immunocompromised.®35°7° Despite its status as a human pathogen, Aspergillus fumigatus has
yielded several natural products including two alkaloids; 9-deacetylfumigaclavine C (1) and 9-
deaceteoxyfumigaclavine C (2) the latter of which showing cytotoxicity against human leukemia
cells that was comparable to drug treatment options that are currently prescribed,’* as well as
ruakuric acid that belongs to the family of natural products called the chromans.”? In addition to
the isolates identified as Aspergillus fumigatus, 20 isolates were identified as belonging to the
genus Penicillium which has been a source of diverse bioactive metabolites from alkaloids and

polyketides with plant growth promoting qualities’3, to quinazilones such as Verrucine F which
12



has previously been isolated from Penicillium verrucosum.”* Although both the Aspergillus and
Penicillium genera have been and continue to be well studied, there still exists opportunites for
the discovery of novel bioactive metabolites and natural products from isolates within these
taxanomic groups.

While the majority of the endophytes fell within the ascomycota division, the largest
division within the fungi kingdom, eight endophytes were identified within the basidiomycota
division. Three of these endophytes were identified at the species level as Cryptococcus
flavescens and Trametes versicolor (2). Trametes versicolor is a mushroom, commonly referred
to as the turkey tail mushroom, that grows on dead hardwood across North America. With a vast
history in ancient Chinese medicine, Trametes versicolor has since been shown to produce a
number of bioactive metabolites including polysaccharides that exhibit antioxidant activity, ">
and proteins such as TVC that act as immunostimulants.”” Additionally, Trametes versicolor has
been known for producing products that show anti-tumor properties’®’” and was recently shown
potential to aid in blood sugar regulation and prevention of diabetic complications.’® In addition
to what is known about Trametes versicolor, Cryptococcus flavescens has been reported as a
biocontrol agent for Fusarium head blight (FSH), a fungal disease that affects cereal crops and
impacts kernel development.”® Despite being widely known as a biocontrol agent,
Cryptococcus flavescens has also been shown to produce xylanase, an enzyme that plays a role in
both digestion and human health.®!

The examples highlighted above illustrate that the endophytes within the NPRG library
represent a diverse collection of fungi that possess the ability to produce natural products and
bioactive metabolites that can serve in several applications. In obtaining an identification for

these endophytes, researchers have the ability to target potential projects and isolation efforts to
13



obtain potentially new natural products or study a relatively unknown endophyte for further

discovery.

Application Potential

With the constant need to discover natural products, researchers are often faced with the
frustrating task of prioritizing projects that could lead to the isolation of natural products with
known properties and applications, or projects that have the potential to lead to novel products
that have not been previously isolated or identified. In this regard, DNA taxonomy as a tool that
leads to an unambiguous identification of fungal isolates is important as it allows both targeted
isolation efforts of a specific natural product and the selection of a project based on the
possibility of isolating a new natural product. Given that the production of natural products is
often species specific, the ability to identify isolates to a high taxonomic level allows researchers
attempting to re-isolate a particular natural product to target isolates with the desired biosynthetic
potential. Alternatively, if an isolate is identified as a species that has not been extensively
researched, the project could be prioritized to increase the likelihood of isolating novel natural
products. This second concept could be extended to investigating the natural products produced
by isolates within related genera, families and orders as a means of determining which group of
isolates should or could be focused on. In this way DNA taxonomy provides a valuable and

efficient first step in the prioritization methods used by natural products researchers.

Conclusion

Identification has been a limitation that has surpassed endophytes alone, with numerous
accounts of improper identifications being found in all domains of life from flora to fauna

alike.®284 put simply, misidentifications, especially at the species level, occur easily and can be
14



attributed to several factors, from misleading characteristics to convergent evolution. One of the
main causes of misidentification is that an identification that is based on a taxonomic approach
often does not match data that is retrieved when conducting a molecular identification. As such,
it has been strongly recommended that whenever possible the identification of an unknown
organism be obtained by molecular methodology in combination with morphology or an
alternate traditional approach based on the visual characteristics of an unknown.? The research
described in this thesis, though only completed on a single library of isolates, has shown
promising results that support the recommendation of utilizing molecular methods to obtain an
identification on an unknown organism and has laid the foundation for the unambiguous

identification of fungal endophytes by the NPRG in the future.
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Appendix 1 DNA Sequences

CT1-005A

Primer: ITS1
gccggtggaccattaaactcttgttattttatgtaatctgagegtcttattttaataagt
caaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgeg
ataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegcec
cattagtattctagtgggcatgcctgttcgagcegtcatttcaacccttaagectagctta
gtgttgggaatctacttctcttaggagttgtagttcctgaaatacaacggeggatttgta
gtatcctctgagegtagtaatttttttctegcttttgttaggtgctataacteccagecy
ctaaacccccaatttttttgtggttgacctcggatcaggtaggaatacccgetgaactta
agcatatcaataagcggag

CT1-006A

Primer: ITS1
ccttgctgaattattcacccttgtcttttgegtacttcttgtttecttggtgggttcgee
caccactaggacaaacataaaccttttgtaattgcaatcagcgtcagtaacaaattaata
attacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatg
cgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgeg
ccctttggtattccaaagggcatgectgttcgagegtcatttgtaccctcaagcetttget
tggtgttgggcgtcttgtctctagcetttgetggagactcgecttaaagtaattggeagec
ggcctactggtttcggagcgceagcacaagtcgeactctctatcagcaaaggtctagcatce
cattaagcctttttttcaacttttgacctcggatcaggtagggatacccgcetgaacttaa

gcatatcaataagcggag
26



CT1-006B

Primer: ITS1
tgtaccttgttgcttcggtgegeeccgectcacgNNNNccggggggcttetgececegggt
ccgegegceaccggagacaccattgaactctgtctgaagattgcagtctgageataaacta
aataagttaaaactttcaacaacggatctcttggttccggcatcgatgaagaacgcagceg
aaatgcgataactaatgtgaattgcagaattcagtgaatcatcgagtctttgaacgcaca
ttgcgcceccectggtattccggggggeatgectgtccgagegtcattgetgeectcaagea
cggcttgtgtgttgggetcegteccececcggggacgggtccgaaaggcageggeggeaccy
agtccggtcctcgagegtatggggctttgtcaccegetctgtaggeeccggecggegecag
ccgacaaccaatcatcctttttcaggttgacctcggatcaggtagggataccegetgaac
ttaagcatatcaa

CT1-008A

Primer: ITS1
atctttgaacgcacattgcgcceccctggceattccagggggcatgectgtccgagegtcat
ttctgccctcaageccggcettgtgtgttgggegtggtecceceggtgtcggggggacctg
ccccaaaggcagceggegacgttecgectaggtectcgagegtatggggctttgtcacecg
ctcgggaggggectacgggcegttggecacceaccaattttttttacggttgacctcggat
caggtaggagttacccgctgaacttaagcatatcaataagcggagga

CT1-011A

Primer: ITS1
acaaaactccagtcagtaaacgtcgcagtctgagaaacaagttaataaactaaaactttc
aacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatg

tgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtatt
27



ccgaggggcatgectgttcgagegtcatttcaaccctcaagetctgettggtattgggct
ccgtecteecgeggacgegectcgaagacctcggeggtggegtettgectcaagegtagta
gaaaacacctcgctttggagcgeacggegtegeccgecggacgaacctttgaatttttct
caaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaataagcgga
gga

CT1-013A

Primer: ITS1
cgccagagegcctctgaaccctaatgaagaaggactgtctgagtctacgatataattatc
aaaactttcaacaatggatctcttggttccggcatcgatgaagaacgcagcgaaatgcga
taagtaatgtgaattgcagaattccgtgaatcatcgaatctttgaacgcacattgegeec
cctggcattccggggggcatgectgtecgagegtcatttetgecctcaageceggcttgt
gtgttgggcegtggtcecececggtgtcggggggacctgecccaaaggcageggegacgtte
cgcctaggtcctcgagegtatggggctttgtcaccegetcgggaggggectacgggegtt
ggccacccaccaattttttttacggttgacctcggatcaggtaggagttaccecgetgaac
ttaagcatatcaataagcggagga

CT1-016A

Primer: ITS1
ggtccaacctcccaccegtgtctettgaataceetgttgetttggegggeccaccgggcee
acccccggtecgeecggggggeactgegeccccgggeccgegeccgecagagegectctgaa
ccctaatgaagaaggactgtctgagtctacgatataattatcaaaactttcaacaatgga
tctcttggttccggeatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgea
gaattccgtgaatcatcgaatctttgaacgcacattgcgecccctggcattccgggggge

atgcctgtccgagegtcatttctgecctcaageceggettgtgtgttgggegtggteece
28



ccggtgtcggggggacctgecccaaaggeageg

JAJ1-001

Primer: ITS1
ccegctttectgeatectttttttaNgagcacctttcgttctecttcggeggggceaacct
gccgcetggaacttaacaaaacctttttttgcatctagcattacctgttctgatacaaaca
atcgttacaactttcaacaatggatctcttggctctggcatcgatgaagaacgcagcgaa
atgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacatt
gcgcecccttggtattccatggggceatgectgttcgagegtcatctacaccetcaagetct
gcttggtgttgggcegtctgtececgectctgegegeggactcgecccaaattcattggeag
cggtctttgectectctegegeagceacaattgegtctgecgagggggegtggeecgegtee
acgaagcaacattaccgtctttgacctcggatcaggtagggatacccgctgaacttaage
ata

JAJ1-005

Primer: ITS1
cctgtgtegttataccttegttgctttggegggecgeggggcteeggecctgecectgge
tccggctagggegegeccgecagaggactcccaaacctgaatgttagtgtcgtetgagta
ctatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacg
cagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaac
gcacattgcgccccttggtattccggggggcatgectgttcgagegtcattacaacccte
aagctctgcttggtcttgggcgtcaccggtececcggtgtgectcaaaatcagtggeggeg
ccgtetggctctaagegtagtacatactctcgetacagacgeccggeggatgetggecag
caacccccaatctatcaaggttgacctcggatcaggtagggataccecgctgaacttaage

atat
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JAJ1-009

Primer: ITS1
ttaccattgttgcctcggcagaagctacctggttaccctaccttggaacggectaccctg
tagcgccttaccctggaacggectaccetgtaacggetgecggtggactaccaaactctt
gttattttattgtaatctgagcgtcttattttaataagtcaaaactttcaacaacggatc
tcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcaga
attcagtgaatcatcgaatctttgaacgcacattgcgcccattagtattctagtgggeat
gcctgttcgagegtcatttcaacccttaagcectagettagtgttgggagectaccegcttt
tgctagcggtagcetcctgaaatacaacggcggatctgegatatcetctgagegtagtaat
ttttatctcgcettttgactggagttgcagcegtctttagccgctaaacceccccaaattttt
taatggttgacctcggatcaggtaggaatacccgcetgaacttaagcatatce
JAJ1-021

Primer: ITS1
gtgtcgttataccttegttgctttggegggecgeggggetceggecectgeccctggetee
ggctagggcgegeecgecagaggactcccaaacctgaatgttagtgtcgtetgagtacta
tataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgceag
cgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcea
cattgcgccccttggtattccggggggeatgectgttcgagegtcattacaaccctcaag
ctctgettggtettgggegtcaccggtecccggtgtgectcaaaatcagtggeggegeceg
tctggctctaagcgtagtacatactctcgetacagacgceccggeggatgetggecageaa
cccccaatctatcaaggttgacctcggatcaggtagggatacccgcetgaacttaagcata
JAJ1-025

Primer: ITS1
30



ttaccgtcgttgcctcggegggcetgegtctaccetgtagetaccetgtagcetacceggta
ggcgtgctacaagcccgecggtggaccactaaactctgttataaatactgtatctctgaa
tgcttcaacttaataagttaaaactttcaacaacggatctcttggttctggceatcgatga
agaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatct
ttgaacgcacattgcgcccattagtattctagtgggcatgcectattcgagegtcatttca
acccttaagcctaagttgcttagegttgggaatctgecctgtattacggggceagtteect
aaagttatcggcggagttagggcatactctaagcgtagtactattattctcgettctgea
gttgtcccgacggcettgecgctaaaccectatattttctagtggttgacctcggattagg
taggaatacccgctgaacttaagca

JAJ1-029

Primer: ITS1
tcataaccctttgttgtccgactctgttgectccggggegacccetgecttcgggegggag
ctccgggtggacacttcaaactcttgegtaactttgcagtctgagtaaacttaattaata
aattaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaat
gcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattge
gccccectggtattccggggggcatgectgttcgagegtcatttcaccactcaagectcge
ttggtattgggcaacgcggtcegecgegtgectcaaatcgaccggetgggtcttetgtec
cctaagcgttgtggaaactattcgctaaagggtgttcgggaggctacgecgtaaaacaac
cccatttctaaggttgacctcggatcaggtagggatacccgetgaacttaagcata
JAJ1-041

Primer: ITS1
ctcaccctatgtgaccttaccgtcgttgectcggegggctgegtctaccetgtagcetace

ctgtagctacceggtaggegtgcetacaageccgecggtggaccactaaactctgttataa
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atactgtatctctgaatgcttcaacttaataagttaaaactttcaacaacggatctcttg
gttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattca
gtgaatcatcgaatctttgaacgcacattgcgceccattagtattctagtgggceatgecta
ttcgagcgtcatttcaacccttaagectaagttgcttagegttgggaatctgecctgtat
tacggggcagttccctaaagttatcggeggagttagggcatactctaagegtagtactat
tattctcgcttctgeagttgtccegacggcettgecgcetaaaccectatattttctagtgg
ttgacctcggattaggtaggaatacccgctgaacttaagcata

JAJ1-045

Primer: ITS1
cccgctttectgeatectttttttacgagceacctttegttctecttcggeggggceaacct
gccgetggaacttaacaaaacctttttttgcatctagcattacctgttctgatacaaaca
atcgttacaactttcaacaatggatctcttggctctggcatcgatgaagaacgcagcgaa
atgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacatt
gcgccccttggtattccatggggcatgectgttcgagegtcatctacaccctcaagctct
gcttggtgttgggcegtetgteecgectcetgegegeggactcgecccaaattcattggeag
cggtctttgectectctcgegeageacaattgegtcetgcgagggggegtggeccgegtec
acgaagcaacattaccgtctttgacctcggatcaggtagggatacccgcetgaacttaage
atat

JAJ1-049

Primer: ITS1
tgcctgtaccctcetttttacgagcacctttcgttctecttcggeggggcaacctgecgct
ggaaccaaaacaaaaccttttttgcatctagcattacctgttctgatacaaacaatcgtt

acaactttcaacaatggatctcttggctctggcatcgatgaagaacgcagegaaatgega
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taagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecc
cttggtattccatggggcatgcectgttcgagegtcatctacaccctcaagetctgettgg
tgttgggcgtctgtecegectctgegegeggactcgecccaaattcattggeageggtet
ttgcctectetcgegeageacaattgegtetgcgggggggegtggeccgegtccacgaag
caacattaccgtctttgacctcggatcaggtagggatacccgctgaacttaagcatatca

a

JAJ1-061

Primer: ITS1
agcttccetggtacatgcectcaccccttgtatatctaccatgttgetttggegggecgac
ccggtttcgaccecgggeggcecggegeccccagecctgcNNNccaggcecaggacgeccggcec
aagtgcccgccagtatacaaaactccagcgattattttgtgtagtcctgagaatttattc
aataaattaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcageg
aaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaca
ttgcgccctetggcattccggagggceatgectgttcgagegtcatttcaaccctcaaget
ctgcttggtattgggegacgtctgcetgtcagacgegectggaagacctcggegacggeat
tccagcctcgagegtagtagtaaaatatctegcetttggaggatggggtgacggcettgecg
gacaaccgacctctggtcattttttccaaggttgacctcggatcaggtagggataccege
tgaacttaagcatatcaataagcggag

JAJ1-065

Primer: ITS1
ggccgactccaccctttgtgaccgaacttgttgettcgggggcgaccctgcNNNNNNNgN
ccgeggegeccccggaggccttcaaaaccetgegttetgtacgtcggagtctcaagtaaa

ttgaacaaaactttcaacaacggatctcttggtactggcatcgatgaagaacgcagcgaa
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atgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacatt
gcgecccctggtattccggggggcatgectgttcgagegtceatttcaccactcaagecce
gcttggtattgggegtcgegggtcteegegegectcaaagtetececggetgagetgttgta
aaccctagcgttgtgaaacatattcgcttgtggtctgcgcageecgeggcecgttaaacttt
tcaaaggttgacctcggatcaggtagggataccecgetgaacttaagcatatcaataageg
gagga

JAJ1-073

Primer: ITS1
aactaccttgttgctttggcgggaccgctcggtetcgagecgetggggattegtcecagg
cgagcgcccgecagagNtaaaccaaactcttgttatttaaccggtcgtctgagttaaaat
tttgaataaatcaaaactttcaacaacggatctcttggttctcgcatcgatgaagaacgc
agcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacg
cacattgcgccccttggtattccgaggggcatgectgttcgagegtcattacaccactca
agctatgcttggtattgggegtcgtcecttagttgggegegecttaaagacctcggegagg
ccactccggctttaggcgtNNtagaatttattcgaacgtctgtcaaaggagaggaactct
gccgactgaaacctttatttttctaggttgacctcggatcaggtagggataccecgctgaa
cttaagcatat

JAJ1-093

Primer: ITS1
tctacaccctcaagetctgettggtgttgggegtetgtcecgectetgegegeggacteg
ccccaaattcattggcagceggtctttgectectctcgegeagceacaattgegtetgeggg
ggggcgtggeccgegtccacgaagcaacattacegtctttgacctcggatcaggtaggga

tacccgctgaacttaagcat
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JAJ1-097

Primer: ITS1
tgacttatctctttgttgcctcggegcaagctacccgggacctecgegeeccgggeggecc
gccggcggacaaaccaaaactcttgttatcttcgttgattatctgagtgtcttatttaat
aagtcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaa
tgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattg
cgcccattagtattctagtgggcatgectgttcgagcegtcatttcaacccctaagcacag
cttattgttgggaacctacggcttcgtagttcctcaaagacattggcggagtggeagtgg
tcctctgagegtagtaatcttttatctegettetgttaggtgctgecccececggecgtaa
aacccccaattttttctggttgacctcggatcaggtaggaatacccgetgaacttaagea
ta

JAJ1-113

Primer: ITS1
ctgcctgtaccctctttttacgagcacctttegttctecttcggeggggceaacctgeege
tggaaccaaaacaaaaccttttttgcatctagcattacctgttctgatacaaacaatcgt
tacaactttcaacaatggatctcttggctctggcatcgatgaagaacgcagcgaaatgeg
ataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcec
ccttggtattccatggggcatgectgttcgagegtcatctacaccctcaagetctgcettg
gtgttgggcegtetgtcecgectcetgegegeggactcgecccaaattcattggcageggte
tttgcctectctegegeagceacaattgegtctgegggggggcgtggeccgegtecacgaa
gcaacattaccgtctttgacctcggatcaggtagggatacccgcetgaacttaagcatatce

JAJ1-117
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Primer: ITS1
gcecgeggegececccggaggecttcaaaaccetgegttetgtacgtcggagtctcaagtaa
attgaacaaaactttcaacaacggatctcttggtactggcatcgatgaagaacgcagcga
aatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacat
tgcgccccctggtattccggggggcatgectgttcgagegtcatttcaccactcaagece
cgcttggtattgggegtegegggtetcegegegectcaaagtcetecggetgagetgttgt
aaaccctagcgttgtgaaacatattcgettgtggtctgcgecagecgeggecgttaaactt

ttcaaaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaataage

JAJ1-129

Primer: ITS1
gtttcaacccatctgtgtatcttacctgttgcttccgtaccgegtggacttcggteecct
catgctgtacttcggtacggttccagagtgccggtgcggaaggtatacatcaaactcttg
cattccatgtcttctgtctgaactgttaataacaaaagtttaaaactttcaacaacggat
ctcttggttctcgeatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcag
aattcagtgaatcatcgaatctttgaacgcacattgcgectcctggtattccgggaggea
tgcctgttcgagcegtcattaaaaaccactcaagctcttttgcttggtcatggaagaagag
tccgettgecggtctecctttcgaaatgcaatggeggaaggtctettgtacccagegtag
taataacttttcgctttgtgcattgattcattcctgccgtcaaacceccaattttcttag
gttgacctcggatcaggtagggatacccgcetgaacttaagcatat

JAJ1-133

Primer: ITS1

tgtcttttgagtaccttacgtttcctcggegggtecgeccgecgactggacaatttaaac
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cacttgcagttgcaatcagcgtctgaaaaaacttaatagttacaactttcaacaacggat
ctettggttctggceatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgecag
aattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccatggggea
tgcctgttcgagegtcatttgtaccttcaagcecttgettggtgttgggtotttgtetege
ctctgegegtagactcgectcaaaacaattggcagecggcegtattgatttcggagegeag
tacatctcgegctttgcactcagaacgacgacgtccaaaagtacatttttacactcttga
cctcggatcaggtagggataccecgcetgaacttaagcata

JAJ1-137

Primer: ITS1
cgccgattggacaacattcaaaccctttgcagttgcaatcagegtctgaaaaaacataat
agttacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaat
gcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgc
gcccecttggtattccatggggcatgectgttcgagegtcatttgtaccttcaagetctge
ttggtgttgggtotttgtctcgectctgegtgtagactcgecttaaaacaattggeagec
ggcgtattgatttcggagcgceagtacatctcgegcetttgcactcacaacgacgacgtcca
aaagtacatttttacactcttgacctcggatcaggtagggatacccgctgaacttaagcea
tatc

JAJ1-141

Primer: ITS1
ctgcctgtaccctctttttacgagcacctttegttctecttcggeggggceaacctgecge
tggaaccaaaacaaaaccttttttgcatctagcattacctgttctgatacaaacaatcgt
tacaactttcaacaatggatctcttggctctggcatcgatgaagaacgcagcgaaatgeg

ataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgec
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ccttggtattccatggggcatgectgttcgagcegtcatctacaccctcaagetctgcttg
gtgttgggcegtctgtcecgectetgegegeggactcgecccaaattcattggcageggte
tttgcctectetcgegeageacaattgegtctgecgggggggegtggeccgegtecacgaa
gcaacattaccgtctttgacctcggatcaggtagggatacccgcetgaacttaagcatat
JAJ1-149

Primer: ITS1
ccgagegcegtcaacceecgggtcggegagegeccgecagagtccaaccaaactcttgtat
taaaccagtcgtctgagtataaaattttaattaaattaaaactttcaacaacggatctct
tggttctcgcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaatt
cagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccgaggggeatgec
tgttcgagcgtcattacaccactcaagcactgcttggtattgggcatcgtccgtcgaaag
gcgggcegtgectcgaagacctcggeggggtttcaccgacttcgggegtagtagagttaaa
tcaaaacgtctcataagcttgatggagcctcattgecgttaaacctttttattttatagg
ttgacctcggatcaggtagggatacccgcetgaacttaagcatatcaataagcggag
JAJ1-157

Primer: ITS1
accctttgtgattataccttagttgcctcggegtcgagegagtcaacctacccgggagct
accctggagtcacctaccctgtagaacctaccctgtaggacctaccetgtagacggcetac
cctggagctaccctgtagttgcactttcgegtcgecggtggactaccaaactcttatatg
tatagtgtatctctgaattcttaacaaaattagttaaaactttcaacaacggatctcttg
gttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattca
gtgaatcatcgaatctttgaacgcatattgcgeccagtagtattctactgggceatgecta

ttcgagcgtcatttcaacccttacgecctgtagegtagtgttaggactctactctttaga
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gagcagttccctaaaaccagtggcagtgttcggtacactcatagegtagtaattcttcte
gcttctgcagtggeccegtactactcgecgtaaaaccectaattttctaatggttgaccte
ggattaggtaggaatacccgctgaacttaagcatatc

JAJ1-161

Primer: ITS1
gcteeggetggtgagegeccgecagaggacccNNNNctctgaaatttagtgtegtetgag
tactattttaatagttaaaactttcaacaacggatctcttggttctggcatcgatgaaga
acgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttg
aacgcacattgcgcecccttggtattccggggggcatgectgttcgagegtcattacaacc
ctcaagctctgettggtattgggegtececcggeageggggtgecctaaaatcagtggegg
tgcegtctggetctaagegtagtaaatctetcgetctggagacceggeggatgettgeca
gcaacccccaattttttaaggttgacctcggatcaggtagggatacccgctgaacttaag
catatcaataagcggag

KP1-013B

488 bp

ttgcttcgge gggeecgect cacggecgee ggggggctte tgeectetgg cecegegeeeg
ccgaagacac cattgaacgc tgtctgaaga ttgcagtctg agcaattagc taaataagtt
aaaactttca acaacggatc tcttggttcc ggcatcgatg aagaacgcag cgaaatgcga
tacgtaatgt gaattgcaga attcagtgaa tcatcgagtc tttgaacgca cattgcgecc
cttggtattc cggggggcat gectgtccga gegtcattge tgecctcaag cacggcttgt
gtgttgggct ccgtectect tcccggggga cgggeccgaa aggcageggce ggcaccgegt
ccggtecteg agegtatggg gcettegtett cegetcttgt aggeecggec ggegettgec

gacaacaatc aatctttttt caggttgacc tcggatcagg tagggatacc cgctgaactt
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aagcatat

KP1-017A

474 bp

ttaccttgtt getttggegg tgecgegtgg cttcggeege geettggget ctcgageeeg
agcgtgeceg ccagaggaaa cccaaactct gaatattttt gtcgtctgag tactatataa
tagttaaaac tttcaacaac ggatctcttg gttctggcat cgatgaagaa cgcagcgaaa
tgcgataagt aatgtgaatt gcagaattca gtgaatcatc gaatctttga acgcacattg
cgceecttgg tattccgggg ggeatgectg ttcgagegte atttcaacce tcaagetctg
cttggtattg agcccegeca gegatggegg geectaaaat cagtggegge geecgetgggt
cctgagegta gtaattctct cgctacaggg tccecgegtg cttetgecaa caaccccaaa
ttttctatgg ttgacctcgg atcaggtagg gatacccgct gaacttaagce atat
KP1-017C

608 bp

gcggaaggat cattaacgaa taactatggt gtcttggttg tagctggcete ctcggageat
tgtgcacgee cgccattttt atctatccac ctgtgcaccg actgtaggtce tggatgactce
tcgtgctcte tgagtgcgga tgcgaggatt geectettga ggtgtetete ctegaattte
caggctctac gtctttttac acaccccaca agtatgatat agaatgtagt caatgggctt
gatcgcctat aaaacactat acaactttca gcaacggatc tcttggetct cgcatcgatg
aagaacgcag cgaaatgcga taagtaatgt gaattgcaga attcagtgaa tcatcgaatc
tttgaacgca ccttgcgcetc cttggtattc cgaggagceat gectgtttga gtgtcattaa
attctcaacc tcacccgttt tccgaacggt tctccgagge ttggatgtgg gggtttgtge
aggctgccte agegeggtct getcecctga aatgeattag cgagttegta ctgagetecg

tctattggtg tgataattat ctacgccgtg gacagggttt agactcgctt ctaaccgtec
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gcaaggac
KP1-017E

509 bp

tgcggaagga tcattaccga gtgagggecc tetgggteea accteccace cgtgtttate
gtaccttgtt gettcggegg geeegectea cggecgecgg ggggeacctg ccecegggec
cgegecegec gaagacacca ttgaactcetg tctgaagatt geagtctgag cgattaacta
aatcagttaa aactttcaac aacggatctc ttggttccgg catcgatgaa gaacgcagceg
aaatgcgata agtaatgtga attgcagaat tcagtgaatc atcgagtctt tgaacgcaca
ttgcgeeccc tggtattccy gggggeatgce ctgtecgage gteattgetg cectcaagea
cggcttgtgt gttgggetee geeeeectee cggggggcgg geecgaaagg cageggegge
accgegtecg gtectcgage gtatggggct ttgtcacceg ctetgtagge ccggecggey
ccegeeggceg accecaatea atcttceag

KP1-045A

499 bp

cgaaccttgt tgctttggeg ggecegecte acggeecgeeg gggggeatct gececcggge
ccgegeecge cgaagecace tgtgaactct gtctgaagta tgcagtctga gacaattatt
aaattaatta aaactttcaa caacggatct cttggttccg geatcgatga agaacgcage
gaaatgcgat aactaatgtg aattgcagaa ttcagtgaat catcgagtct ttgaacgcac
attgcgccct ctggtattcc ggagggcatg cctgtccgag cgtcattget geectecage
ccggcetggtg tgttgggecce cgececectt cccgggggyy cgggeccgaa aggeageggce
ggcaccgegt ccggtecteg agegtatggg getttgtcac cegetcttgt aggeceggec
ggcgecagece gaccecctea atctattttt tcaggttgac ctcggatcag gtagggatac

ccgctgaact taagcatat
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KP1-045C

469 bp

cggggggcat ctgeeceeegg geecgegece gecgnnnnca cetgtgaact ctgtctgaag
tatgcagtct gagacaatta ttaaattaat taaaactttc aacaacggat ctcttggttc
cggcatcgat gaagaacgca gcgaaatgeg ataactaatg tgaattgcag aattcagtga
atcatcgagt ctttgaacgc acattgcgcee ctctggtatt ccggagggca tgectgteeg
agcgtcattg ctgeccteea geceggetgg tgtgttggge ccegeeeccc tteccggggg
ggcgggececg aaaggeageg geggeaccge gtceggtect cgagegtatg gggctttgte
acccgctctt gtaggeecgg ccggegeeag ccgaccecct caatctattt tttcaggttg

acctcggatc aggtagggat acccgctgaa cttaagcata tcaataage

KP1-045K

475 bp

ctgcggaggg atcattacac aatatgaaag cgggttggga ccteatctcg gtgggggcte
cagcttgtct gaattattca cccatgtctt ttgcgeactt cttgtttcct gggegggtte
geeegeceace aggacccaac cataaacctt tttttgtaat tgcaatcage gtcagtaaac
aatgtaatta ttacaacttt caacaacgga tctcttggtt ctggcatcga tgaagaacgc
agcgaaatgc gatacgtagt gtgaattgca gaattcagtg aatcatcgaa tctttgaacg
cacattgcgc cctttggtat tccaaagggc atgectgttc gagegtcatt tgtaccctca
agctttgctt ggtgttggge gtetttgtet ctcacgagac tcgecttaaa atgattggea
gccggcctac tggtttcgga gegeageaca atcttgeact tetgatcage catgg
KP1-063J

471 bp
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gggggcatct gcececeggge ccgegeecge chnnnccace tgtgaactct gtctgaagta
tgcagtctga gacaattatt aaattaatta aaactttcaa caacggatct cttggttccg
gcatcgatga agaacgcagc gaaatgcgat aactaatgtg aattgcagaa ttcagtgaat
catcgagtct ttgaacgcac attgcgcecct ctggtattce ggagggeatg cctgtccgag
cgtcattgct geectccage cecggetggtg tgttgggeee cgeeccectt cccggggggg
cgggceccgaa aggeageggce ggeaccgegt ccggtecteg agegtatggg getttgtcac
ccgctettgt aggeccggece ggegecagee gaccecctcea atctattttt tcaggttgac
ctcggatcag gtagggatac ccgetgaact taagcatatc aataagegga g

KP1-063N

489 bp

ttccgtaggt gaacctgegg aaggatcatt accgagtgag ggecctetgg gtccaaccte
ccaccegtgt ctatcgtacc ttgttgettc ggegggeeeg cegtttcgac ggeegeeggg
gaggecttge geeeecgggce cecgegeecge cgaagaccee aacatgaacg ctgttctgaa
agtatgcagt ctgagttgat tatcgtaatc agttaaaact ttcaacaacg gatctcttgg
ttccggceatc gatgaagaac gcagcgaaat gegataagta atgtgaattg cagaattcag
tgaatcatcg agtctttgaa cgcacattge geceectggt attccggggg geatgectgt
ccgagegtea ttgetgeect caagcacggc ttgtgtgttg ggeccecgte ceecteteee
gggggacggyg cccgaaaggce ageggeggea ccgegteegg tectcgagey tatggggctt
tgtcacctg

KP1-075B

469 bp

acctgcggaa ggatcattac tgagtgaggg cccctcgggg teccaacctee caccegtgtt

taacgaacct tgttgctttg gcgggeecge ctcacggecy ccggggggca tetgeeceecy
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ggcecgegec cgecgaagec acctgtgaac tetgtetgaa gtatgeagte tgagacaatt
attaaattaa ttaaaacttt caacaacgga tctcttggtt ccggeatcga tgaagaacgc
agcgaaatgc gataactaat gtgaattgca gaattcagtg aatcatcgag tctttgaacg
cacattgcgc cctctggtat tccggaggge atgectgtee gagegtcatt getgeectee
agcccggctg gtgtgttggg ccecegeeecc cttcccgggg gggegggece gaaaggeage
ggcggeaccg cgtcecggtee tcgagegtat ggggcetttgt caccegetce

KP1-089A

481 bp

tgtattatta ccttgttgct ttggeggtge cgegtggctt cggecgegec ttgggctcete
gagcccgagt gtgececgeca gaggaaacce aaactctgaa tatttttgte gtctgagtac
tatataatag ttaaaacttt caacaacgga tctcttggtt ctggcatcga tgaagaacge
agcgaaatgc gataagtaat gtgaattgca gaattcagtg aatcatcgaa tctttgaacg
cacattgcgc cccttggtat tccggggggce atgectgttc gagegtcatt tcaaccctca
agctctgctt ggtattgagc ccecgecageg atggegggct ctaaaatcag tggeggegec
gctgggtect gagegtagta attctctcge tacagggtee cegegtgctt ctgecaacaa
ccccaaattt tctatggttg acctcggate aggtagggat acccgetgaa cttaageata

t

KP1-091A

472 bp

gcecggggggc acctgeecee gggeecgege ccgecgaaga caccattgaa ctetgtctga
agattgcagt ctgagcgatt aactaaatca gttaaaactt tcaacaacgg atctcttggt
tccggeatcg atgaagaacg cagcgaaatg cgataagtaa tgtgaattge agaattcagt

gaatcatcga gtctttgaac gcacattgcg ccccctggta ttccgggggg catgectgtce
44



cgagcgtcat tgetgecctc aagcacggct tgtgtgttgg getcegeece cctececgggg
ggcgggececg aaaggeageg geggeaccge gtceggtect cgagegtatg gggctttgte
acccgctctg taggecegge cggegeccge cggegaccee aatcaatctt tccaggttga
cctcggatea ggtagggata cccgetgaac ttaageatat caataagegg ag
KP1-119C

519 bp

ggggcttget ccegggtggt aggggtaaca cectcacgeg cegectgect gtacectett
tttacgagca cctttcgttc tccttcggeg gggceaacctg ccgetggaac caaaataaaa
ccttttttge atctagcatt acctgttctg atacaaacaa tcgttacaac tttcaacaat
ggatctcttg getctggeat cgatgaagaa cgcagegaaa tgcgataagt agtgtgaatt
gcagaattca gtgaatcatc gaatctttga acgcacattg cgecccttgg tattccatgg
ggcatgcctg ttcgagegtc atctacacce tcaagcetetg cttggtgttg ggegtctgte
ccgectetge gegeggacte geeccaaatt cattggeage ggtetttgec tectctegeg
cagcacaatt gcgtctgcgg gggggegegg cccgegteca cgaagceaaca ttacegtett
tgacctcgga tcaggtaggyg atacccgetg aacttaage

KP1-119E

489 bp

gttgcttcgg cggegeggcece teectcacgg gggegeegea geeecgecte tecggaggtg
tggggcgece gecggaggta cgaaactctg tattatagtg geatctctga gtaaaaaaca
aataagttaa aactttcaac aacggatctc ttggttctgg catcgatgaa gaacgcagceg
aaatgcgata agtaatgtga attgcagaat tcagtgaatc atcgaatctt tgaacgcaca

ttgcgeecgce tagtactcta gecgggeatge ctgttcgage gtcatttcaa ccctcaagec

ctgcttggtg ttggggecct acggetgecg taggecctga aaggaagtgg cgggetegct
45



acaactccga gegtagtaat tcattatctc gctagggacg ttgcggegeg cteetgeegt
taaagaccat ctttaactca aggttgacct cggatcaggt aggaataccc getgaactta
agcatatca

KP1-123A

422 bp

acctgcggaa ggatcattac cgagtgaggg ccctctgggt ccaaccteee accegtgttt
atcgtacctt gttgcttcgg cgggeccgec tcacggecge cggggggeac ctgeeceeegg
gceegegece gecgaagaca ccattgaact ctgtctgaag attgcagtct gagegattaa
ctaaatcagt taaaactttc aacaacggat ctcttggttc cggcatcgat gaagaacgca
gcgaaatgceg ataagtaatg tgaattgcag aattcagtga atcatcgagt ctttgaacge

acattgcgec ccctggtatt ccggggggea tgectgtecg agegteattg ctgecctcaa

gcacggcttg tgtgttggge tecgeeceee tcecgggggy cgggeccgaa aggeagegge

99

KP1-123B

499 bp

tgcggaagga tcattaccga gtgagggecce tetgggteca accteccace cgtgtttate
gtaccttgtt gettcggegg geeegectea cggecgecgg ggggeacctg ceceeecgggec
cgcgeecgec gaagacacea ttgaactetg tetgaagatt geagtctgag cgattaacta
aatcagttaa aactttcaac aacggatctc ttggttccgg catcgatgaa gaacgcagceg
aaatgcgata agtaatgtga attgcagaat tcagtgaatc atcgagtctt tgaacgcaca
ttgcgecccc tggtattccy gggggeatgce ctgtecgage gteattgetg cectcaagea

cggcttgtgt gttgggctce geccecctee cggggggegy geccgaaagy cageggeggc

accgcgtceg gtectcgage gtatggggct ttgtcacceg ctetgtagge ccggecggeg
46



ccegeeggceg accccaate

KP1-123C

497 bp

gcgaaagegt gtacgegceeg teactcttac ccttttttta cgagtacctt cgttetectt
cggtggggea acctgeegcet ggaatcaaca aaaccttttt tgcatctage attacctgtt
ctgatacaaa taatcgttac aactttcaac aatggatctc ttggctctgg catcgatgaa
gaacgcagcg aaatgcgata agtagtgtga attgcagaat tcagtgaatc atcgaatctt
tgaacgcaca ttgcgeccct tggtattcca tggggcatge ctgttcgage gtcatctaca
ccctcaagcet ctgettggty ttgggegtet gteecgecte tgegegtgga ctegecccaa
attcattggc ageggtcttt geetectcte gegeageaca attgegttte ttgggggggt
gggtcgeatc cacgaagcaa cattaccgtc tttgacctcg gatcaggtag ggataccege
tgaacttaag catatca

KP1-131AA

514 bp

atcgtacctt gttgcttcgg cgggeccgen cnntngacgg ccgecgggga ggecttgege
cceegggece gegeecgeeg aagaccecaa catgaacgct gttctgaaag tatgeagtet
gagttgatta tcgtaatcag ttaaaacttt caacaacgga tctettggtt ccggeatcga
tgaagaacgc agcgaaatgc gataagtaat gtgaattgca gaattcagty aatcatcgag
tctttgaacg cacattgcge cccctggtat tecgggggge atgectgtee gagegteatt
gctgecctea ageacggctt gtgtgttggg ceecegtece ceteteccgg gggacgggec
cgaaaggcag cggeggeace gegtceggte ctcgagegta tggggctttg tecacctgete
tgtaggeecy gecggegeca gecgacacee aactttattt ttctaaggtt gaccteggat

caggtaggga tacccgctga acttaagcat atca
47



KP1-131B

497 bp

actcttgttg ctttggcagg ccgtggtctt ccactgtggg ctetgectge atgtgectge
cagaggacca aactctgaat tttagtaatg tctgagtact atataatagt taaaactttc
aacaacggat ctcttggttc tggcatcgat gaagaacgca gcgaaatgeg ataagtaatg
tgaattgcag aattcagtga atcatcgaat ctttgaacgc acattgcacc cggtggtatt
ccgeegggta tgectgttcg agegtetgta gaacaacaaa ttaccaggte ttgggtttcg
acccaggctt gattctgggg ttgcggcate gtctgcagec ctaaagtaat gtggeggeac
cgataggttc taagcgtagt aatttctcct cgetacagag tetttcggeg cattgggtac
tcactcccgg ccataaaacc cccaatttta gtttgacctc ggatcaagta gggatacccg
ctgaacttaa gcatatc

KP1-131BB

381 bp

tcggtttcgg ctggtacgeg tccgecagag gatcttaaac cctgattatt ggtgtegtet
gagtactata taatagttaa aactttcaac aacggatctc ttggttctgg catcgatgaa
gaacgcagcg aaatgcgata agtaatgtga attgcagaat tcagtgaatc atcgaatctt
tgaacgcaca ttgcgeccct tggtattccg gggggeatgc ctgttcgage gtcattacaa
ccctcaagea taactgettg gtettgggct tcgecggtaa cteggegggc cttaaaatta
gtggcggtge cacgaggcecc tgagegtagt aaatattcect cgetataggt gtctegeggt
atcctgtcat atacccccac a

KP1-131C

471 bp

acctgcggaa ggatcattac tgagtctacg ctcgtcagag ctaacctcec accegtgtct
48



attacatctt gttgcttcgg cggcatcegt geccgecgagg acgecatttg aactctgttt
tataatgcag tctgagaaca taacttaatt agttaaaact ttcaacaacg gatctcttgg
ttccggtatc gatgaagaac gcagcgaaat gcgataaata atgtgaattg cagaattcag
tgaatcatcg agtctttgaa cgcacattgc geccectggt attccggggg geatgectgt
ccgagegtca ttgetgeect caageecggc ttgtgtgttg ggtectegte cctagggacg
ggcccgaaag geaatggeag taccgegtee ggtectcgag cgtatggggce tttgtcacce
gctctgtagg cccggecgge gettcgecga ccaacccaaa aactattttc a
KP1-131DA

468 bp

ccegtgteta tacatcttgt tgcttcggeg geatcegtge cgecgaggac gecatttgaa
ctctgtttta taatgcagtc tgagaacata acttaattag ttaaaacttt caacaacgga
tctcttggtt ccggtatcga tgaagaacge agcgaaatge gataaataat gtgaattgca
gaattcagtg aatcatcgag tctttgaacg cacattgcge cccctggtat tccgggggge
atgcctgtce gagegteatt getgeectea ageceggctt gtgtgttggg tectegteee
tagggacggg cccgaaagge aatggeagta ccgegteegg tectcgageg tatggggctt
tgtcaccegc tetgtaggee cggeeggege ttcgecgace aacccaaaaa ctatttttte
aggttgacct cggatcaggt agggataccc getgaactta agcatatc
KP1-131DB

507 bp

ataacttgtt gcctcggeat tggttggctt cgaatgaagt cecttatace cttctgagtg
taaggagcag accggcecgac ggeccctata aactcttgtt tttgtaatat catctgagta
aaacaactaa aatgaatcaa aactttcaac aacggatctc ttggttctgg catcgatgaa

gaacgcagcg aaatgcgata agtaatgtga attgcagaat tcagtgaatc atcgaatctt
49



tgaacgcaca ttgcgceegg tggtattcca ccgggceatgc ctgttcgage gtcatttcaa
ccctcaaaaa tettgtatta ttggtgttgg aggaatacct gtaacagggt accctctgaa
atttagtggc gggctcgcta gaattttgag cgtagtaatt atacctcgtt tttaaagact
agtgggactt cttgccgtaa aaccccccaa ctttctgaaa tttgacctcg gatcaggtag
gaatacccgc tgaacttaag catatca

KP1-131F

494 bp

actcttgttg ctttggcagg ccgtggtcac ccactgtggg ctatgectge atgcgectge
cagaggacca aactctgaat attagtgatg tctgagtact atataatagt taaaactttc
aacaacggat ctcttggttc tggcatcgat gaagaacgca gcgaaatgeg ataagtaatg
tgaattgcag aattcagtga atcatcgaat ctttgaacgc acattgcacc cggtggtatt
ccgecgggta tgectgttcg agegtcatta taaccactca agectgtctt ggtgttgggg
ttgcgaatct tttgcagcecc tcgagteteg tagegecacc tgtgggttct aagegtagta
atttctcctc getatagaac ctgctcgggg aaaagtataa ttcgtagect ggttctatgt
gcccgcetata aaacceccaa tttttaaagg ttgacctcgg atcaagtagg gataccegcet
gaacttaagc atat

KP1-131H

488 bp

cactgttgcc tcggtggtceg gtgetggaaa cagegetgee accggtggac tactaaacte
ttgttaattt ttgtcaaatc tgaatcaaaa ctaagaaata agttaaaact ttcaacaacg
gatctcttgg ttctggceatc gatgaagaac gcagcgaaat gegataagta atgtgaattg
cagaattcag tgaatcatcg aatctttgaa cgcacattgc gcccattagt attctagtgg

gcatgectgt tcgagegtea tttcaaccct taagectage ttagtgttgg gagactgect
50



aatacgcagc tcctcaaaac cagtggcgga gtctgttcgt getctgageg tagtaatttt
ttatctcgct tctgcaagcee gtacagacaa cagccataaa ccgeaccctce tcggggggea
cttttttaat ggttgacctc ggatcaggta ggaatacccg ctgaacttaa gcatatcaat
aagcggag

KP1-1311

506 bp

ctcggtgggg getccagcett gtctgaatta tnnnccatgt cttttgegea cttettgttt
cctgggeggg ttegecegec accaggacce aaccataaac ctttttttgt aattgcaatc
agcgtcagta aacaatgtaa ttattacaac tttcaacaac ggatctcttg gttctggcat
cgatgaagaa cgcagcgaaa tgcgatacgt agtgtgaatt gcagaattca gtgaatcatc
gaatctttga acgcacattg cgccctttgg tattccaaag ggcatgcectg ttcgagegtce
atttgtaccc tcaagctttg cttggtgttg ggegtctttg tctctcacga gactcgectt
aaaatgattg gcagccggcc tactggtttc ggagegeagce acaatcttge acttctgatce
agccatggtt gagcatccat caagaccaca tttttctcac ttttgacctc ggatcaggta
gggatacccg ctgaacttaa geatat

KP1-131J

438 bp

gaaccaggcg cccgecgeag gacccaaacc tetgtttttg ttaagatttce tectctgagt
ggattttaca aataaatcaa aactttcaac aacggatctc ttggctctgg catcgatgaa
gaacgcagcg aaatgcgata agtaatgtga attgcagaat tcagtgaatc atcgaatctt
tgaacgcaca ttgcgeeege cagceattctg gegggeatge ctgtccgagce gtcatttcaa
ccetcaggct cecgegectg gtgetgggga teggecttca ccggecggec ccgaaataca

gtggeggcecc cgeecgtgta cetetgegta gtageataca cctegeaget ggaageggeg
51



gcggecacge cggaaaacce ccgacttctg aaagttgacc tcggatcagg taggaatacc
cgctgaactt aagcatat

KP1-131K

482 bp

cttacccatg tcttttgagt accttcgttt cctcggtggg ttcgeccgec ggttggacaa
cacttaaacc ctttgtaatt gaaatcagcg tctgaaaaaa cttaatagtt acaactttca
acaacggatc tcttggttct ggcatcgatg aagaacgcag cgaaatgcga taagtagtgt
gaattgcaga attcagtgaa tcatcgaatc tttgaacgca cattgegecc cttggtattc
catggggcat gectgttcga gegtcatttg taccttcaag ctetgettgg tgttgggtgt
ttgtctcgec tttgegegea gactcgecte aaaacgattg gecageeggeg tgttgactte
ggagcgcagt acatctcgeg ctttgcactc ataacgacga cgtccaaaaa gtacattttt
acactcttga cctcggatca ggtagggata cccgetgaac ttaageatat caataagegg
ag

KP1-131L

491 bp

tgtaccttgt tgcttcggty cgccegecte acggecgeeg gggggcttet geceeegggt
ccgegegeac cggagacacc attgaactct gtctgaagat tgcagtctga geataaacta
aataagttaa aactttcaac aacggatctc ttggttccgg catcgatgaa gaacgcagceg
aaatgcgata actaatgtga attgcagaat tcagtgaatc atcgagtctt tgaacgcaca
ttgcgecccc tggtattcey gggggcatgce ctgtecgage gteattgetg cectcaagea
cggcttgtgt gttgggctee gtececececgy ggacgggece gaaaggeage ggeggeacey
agtccggtce tcgagegtat ggggctttgt caccegcetet gtaggeccgg ccggegecag

ccgacaacca atcatccttt tttcaggttg acctcggatc aggtagggat acccgctgaa
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cttaagcata t

KP1-131M

462 bp

tctatacatc ttgttgcttc ggcggegcat tegtgtgeeg ccggggacac catttgaact
ctgttttata atgcagtctg agaatataac ttaattagtt aaaactttca acaacggatc
tcttggttce ggtatcgatg aagaacgeag cgaaatgcga taaataatgt gaattgcaga
attcagtgaa tcatcgagtc tttgaacgca cattgcgece cctggtattc cggggggceat
gectgtecga gegteattge tgecctcaag ceeggettgt gtgttgggte ctagtectta
gggacaggcc cgaaaggcaa tggeagtace gegteeggte ctcgagegta tggggcetttg
tcacccgcte tgtaggeceg gecggegcte cgecgaccaa ccaaaaaact atttttcagg
ttgacctcgg atcaggtagg gatacccgcet gaacttaage at

KP1-131N

523 bp

gcggaaggat cattatctat tccatgaggt geggtcgegg cecteggegg gagcaacagce
taccgtcggyg cggtagaggt aacactttca cgegeegcat gtctgaatce tttttttacg
agcacctttc gttctccttc ggcggggceaa cetgecgttg gaacctatca aaaccttttt
ttgcatctag cattacctgt tctgatacaa acaatcgtta caactttcaa caatggatct
cttggetctyg geatcgatga agaacgeage gaaatgcgat aagtagtgtg aattgcagaa
ttcagtgaat catcgaatct ttgaacgcac attgcgeccc ttggtattce atggggceatg
cctgttcgag cgtcatctac accctcaage tetgettggt gttgggegte tgtcecgect
ctgcgegegy actcgeccca aatceattgg cageggtect tgectectet cgegeageac
attgcgcttc tcgaggtgeg cggeecgegt ccacgaagea aca

KP1-131Q
53



513 bp

atcgtacctt gttgcttcgg cgggeccgec gtttcgacgg ccgecgggga ggecttgege
cccegggece gegeecgeeg aagaccccaa catgaacget gttctgaaag tatgcagtet
gagttgatta tcgtaatcag ttaaaacttt caacaacgga tctcttggtt ccggeatcga
tgaagaacgc agcgaaatgc gataagtaat gtgaattgca gaattcagtg aatcatcgag
tctttgaacg cacattgcge cccctggtat tccgggggge atgectgtee gagegteatt
gctgecctea ageacggcett gtgtgttggg ccecegteee ccteteccgg gggacgggec
cgaaaggcag cggcggeace gegtceggte ctcgagegta tggggctttg tcacctgcte
tgtaggeceg gecggegeca gecgacacce aactttattt ttctaaggtt gacctcggat
caggtaggga tacccgctga acttaagcat atc

KP1-131R

497 bp

actcttgttg ctttggcagg ccgtggtcac ccactgtggg ctatgectge atgegectge
cagaggacca aactctgaat attagtgatg tctgagtact atataatagt taaaactttc
aacaacggat ctcttggttc tggcatcgat gaagaacgca gcgaaatgeg ataagtaatg
tgaattgcag aattcagtga atcatcgaat ctttgaacgc acattgcacc cggtggtatt
ccgeegggta tgectgtteg agegtcatta taaccactca agectgtett ggtgttgggg
ttgcgaatct tttgcagecc tcgagteteg tagegecace tgtgggttet aagegtagta
atttctcctc gctatagaac ctgctcgggg aaaagtataa ttcgtagect ggttctatgt
gcecgetata aaaccececaa tttttaaagg ttgacctcgg atcaagtagg gataccegcet
gaacttaagc atatcat

KP1-131S

447 bp
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catcttgttg cttcgggggc gaccctgeca ttcgtggeat tccececegga ggtcatcaaa
acactgcatt cttacgtcgg agtaaaaagt taatttaata aaactttcaa caacggatct
cttggttctg gcatcgatga agaacgcage gaaatgcgat aagtaatgtg aattgcagaa
ttcagtgaat catcgaatct ttgaacgcac attgcgcccce ctggtattcc ggggggceatg
cctgttcgag cgtcattaca ccactcaage ctegettggt attgggegte gegagtcetcet
cgcgegcecte aaagteteeg getaggeagt tegtetecca gegttgtgge aactatttcg
cagtggagtt cgagtcgtcg cggecgttaa atctttcaaa ggttgacctc ggatcaggta
gggatacceg ctgaacttaa geatatc

KP1-131T

487 bp

ttccgtaggt gaacctgegg aaggatcatt accgagtgag ggecctetgg gtccaaccte
ccaccegtgt ctatcgtacc ttgttgettc ggegggeeeg cegtttcgac ggecgeeggg
gaggecttge geeeecgggce cecgegeecge cgaagaccee aacatgaacg ctgttctgaa
agtatgcagt ctgagttgat tatcgtaatc agttaaaact ttcaacaacg gatctcttgg
ttccggceatc gatgaagaac gcagcgaaat gegataagta atgtgaattg cagaattcag
tgaatcatcg agtctttgaa cgcacattge geceectggt attccggggg geatgectgt
ccgagegtea ttgetgeect caagcacggc ttgtgtgttg ggeccecgte ceecteteee
gggggacggyg cccgaaaggce ageggeggea ccgegteegg tectcgagey tatggggctt
tgtcacc

KP1-131V

387 bp

tcggtttcga ctggtacgeg ttcgccagag gatctcaaac cctgaatatt agtgtegtct

gagtactata taatagttaa aactttcaac aacggatctc ttggttctgg catcgatgaa
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gaacgcagcg aaatgcgata agtaatgtga attgcagaat tcagtgaatc atcgaatctt
tgaacgcaca ttgcgeccct tggtattccg gggggeatgc ctgttcgage gtcattacaa
ccctcaagea taactgcettg gtettgggct tecgeegctta cccggegggce cttaaaatca
gtggcggtge cacgaggcecc tgagegtagt aaatcttetc getataggtg tetcgtggta
tcctgtcatc cacccecaca ttctaag

KP1-131W

505 bp

ctttgtgact tataccttac tgttgcctcg gegeatgeeg geecceccgg gggeecctee
cccggaggag caggeacgec ggeggecagce ccaactctty tttttacact gaaactctga
gaataaaaca taaatgaatc aaaactttca acaacggatc tcttggttct ggcatcgatg
aagaacgcag cgaaatgcga taagtaatgt gaattgcaga attcagtgaa tcatcgaatc
tttgaacgca cattgcgecc tctggtattc cggagggceat gectgttcga gegtcattte
aaccctcaag cctggcttgg tgatggggca ctgcttccta cccagggage aggecectgaa
attcagtggc aagctcgceca ggacccegag cgcagtagtt aaaccctege tetggaagge
cctggeggtg cectgeegtt aaacceecaa cttetgaaaa tttgaccteg gatcaggtag
gaatacccgc tgaacttaag catat

KP1-131Y

488 bp

ttccgtaggt gaacctgegg aaggatcatt accgagtgag ggecctetgg gtccaaccte
ccaccegtgt ctatcgtacc ttgttgettc ggegggeeeg cegtttcgac ggecgeeggg
gaggecttge geeeecggge cecgegeccge cgaagaccee aacatgaacg ctgttctgaa
agtatgcagt ctgagttgat tatcgtaatc agttaaaact ttcaacaacy gatctcttgg

ttccggeatc gatgaagaac geagcgaaat gcgataagta atgtgaattg cagaattcag
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tgaatcatcg agtctttgaa cgcacattgc geccectggt attccggggg geatgectgt
ccgagcegtca ttgetgeect caagcacggc ttgtgtgttg ggeccecgte ceecteteee
gggggacggyg cccgaaaggce ageggeggea ccgegteegg tectcgageg tatggggctt
tgtcacct

KP1-131Z7

560 bp

gctgeeccgge acgggatgtg ctegtetgga tgegtgtecc ttctctatte caccecactg
tgaaccaagc gtgcgagecg aagagagatc ggaagetegt atgcaaccct caatatacce
catcatgtat cagaatgtac cttgcgttaa ctcgcacaaa tacaactttc aacaacggat
ctcttggete tegeatcgat gaagaacgca gegaaatgeg ataagtaatg tgaattgcag
aattcagtga atcatcgaat ctttgaacgc accttgcgec ccttggceatt ccgaggggcea
cgcctgtttg agtgtegtga actccteeac cctctacctt tttcggaagg cactgggctg
ggatttggga gettgcgggt cectggeega teegetetee ttgaatacat tagegaagee
cttgcggect tggtgtgata gtcatctacg ccteggcetta gecgaacatac ggggacttge
ttctaaccgt ctcgcgagag acaactacta ccaacttgac ctcaaatcag gcgggactac
ccgctgaact taagcatatc

KP1-135B

530 bp

gttaccaaac tgttgcctcg geggggteac geecegggty cgtcgeagee ccggaaccag
gcgeccgecy gaggaaccaa ccaaactctt tetgtagtee cetegeggac gttatttctt
acagctctga gcaaaaattc aaaatgaatc aaaactttca acaacggatc tcttggttct
ggcatcgatg aagaacgcag cgaaatgcga taagtaatgt gaattgcaga attcagtgaa

tcatcgaatc tttgaacgca cattgcgecc gecagtattc tggegggceat gectgtccga
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gcgtcatttc aaccctcgaa ccectecggg ggatcggegt tggggatcgg gaccectcac
acgggtgccg geccctaaat acagtggegg tctcgecgea gectetectg cgcagtagtt
tgcacaactc gcaccgggag cgeggegegt ccacgteegt aaaacacccea actttctgaa
atgttgacct cggatcaggt aggaataccc gctgaactta agcatatcaa

KP1-135C

464 bp

gcggaaggat cattaccgag tgagggecct ctgggtccaa ccteccacce gtgtttaacy
aaccttgttg cttcggcggg ccegecteac ggecgeeggg gggceateege ccecgggece
gcgeccgecy aagacacctg tgaacactgt ctgaagttge agtctgagaa actagctaaa
ttagttaaaa ctttcaacaa cggatctctt ggttccggea tcgatgaaga acgcagcgaa
atgcgataaa taatgtgaat tgcagaattc agtgaatcat cgagtctttg aacgcacatt
gcgecctetg gtattccgga gggceatgect gtccgagegt cattgetgec ctcaageacg
gettgtgtgt tgggeeceeg teececeeccac cggggggacy ggeccgaaag geageggegg
caccgcgtce ggtcctcgag cgtatggggc tetgtcacce gete

KP1-135D

496 bp

tgcggaggga tcattacaca atatgaaagc gggttgggac ctcatctcgg tgggggctee
agcttgtcty aattattcac ccatgtcttt tgcgeactte ttgtttcctg ggegggtteg
cccgecacca ggacccaacc ataaaccttt ttttgtaatt gcaatcageg tcagtaaaca
atgtaattat tacaactttc aacaacggat ctcttggttc tggcatcgat gaagaacgca
gcgaaatgeg atacgtagtg tgaattgcag aattcagtga atcatcgaat ctttgaacgc
acattgcgcec ctttggtatt ccaaagggca tgectgttcg agegtcattt gtaccctcaa

gctttgettyg gtgttgggeg tetttgtete tcacgagact cgecttaaaa tgattggeag
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ccggcctact ggtttcggag cgcagcacaa tettgeactt ctgatcagec atggttgagce
atccatcaag accaca

KP1-135F

499 bp

gaaccttgtt gctttggegg geecgectca nnnncgecgg ggggeatctg ccececgggec
cgegecegec gaagecacct gtgaactctg tetgaagtat geagtctgag acaattatta
aattaattaa aactttcaac aacggatctc ttggttccgg catcgatgaa gaacgcageg
aaatgcgata actaatgtga attgcagaat tcagtgaatc atcgagtctt tgaacgcaca
ttgcgeccte tggtattceg gagggeatge ctgtccgage gteattgetg cectccagee
cggctggtgt gttgggeecce geeeeectte ccggggggge gggeccgaaa ggeageggceg
gcaccgegtc cggtcctcga gegtatgggg ctttgtcace cgetcttgta ggececggecy
gcgecagecg accecctcaa tetatttttt caggttgace tcggatcagg tagggatace
cgctgaactt aagcatatc

KP1-143A

275 bp

tttaaaaaaa aaaataaaaa actttcaaca acggatctct tggttctcge atcgatgaag
aacgcagcga attgcgatac gtaatatgac ttgcagacgt gaatcattga atttttgaac
gcacattgcg ccttaaggta ttcctcaagg catgegtgga tgagegatat ttactctcaa
accacttggt ttggtcttgg ccccectttt tttcataggg cctaaatatc aaatggtctce
tagaataagt ttttagaaac tcaaaacctt aactc

KP1-143D

544 bp

gcatgtgcac getctgetcea tecactctac cectgtgeac ttactgtagg ttggegtggg
59



ctccttaacg ggagceattct gccggectat gtatactaca aacactttaa agtatcagaa
tgtaaacgcg tctaacgcat ctataataca acttttagca acggatctct tggetctegce
atcgatgaag aacgcagcga aatgcgataa gtaatgtgaa ttgcagaatt cagtgaatca
tcgaatcttt gaacgcacct tgegctectt ggtattccga ggagcatgec tgtttgagtg
tcatggaatt ctcaacttat aaatccttgt gatctataag cttggacttg gaggettget
ggcccttgtt ggtcggctcec tettgaatgc attagetcga ttecgtacgg atcggctete
agtgtgataa ttgtctacgc tgtgaccgtg aagtgttttg gcgagcettct aaccgtccat
taggacaact ttttaacatc tgacctcaaa tcaggtagga ctacccgctg aacttaagca
tatc

KP1-175G

484 bp

acccceggte geegggggge actgegecee cgggecegeg cecgecagag cgectetgaa
ccctaatgaa gaaggactgt ctgagtctac gatataatta tcaaaacttt caacaatgga
tctcttggtt ccggeatcga tgaagaacge agegaaatge gataagtaat gtgaattgea
gaattccgtg aatcatcgaa tctttgaacg cacattgegce ccectggeat tcegggggge
atgcctgtce gagegtcatt tctgecctca ageceggcett gtgtgttggg cgtggteece
ccggtgtcgg ggggacctge cccaaaggea geggegacgt tecgectagg tectcgageg
tatggggctt tgtcaccege tcgggagggy cctacgggeg ttggecacce accaattttt
tttacggttg acctcggatc aggtaggagt tacccgctga acttaageat atcaataagc
ggag

KP1-175L

502 bp

tgcggaagga tcattactga gtgagggcecc ctcggggtce aacctcecac cegtgtttaa
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cgaaccttgt tgctttggeg ggeccgecte acggeecgeeg gggggeatct gececcggge
ccgegeecge cgaagecacc tgtgaactct gtctgaagta tgcagtctga gacaattatt
aaattaatta aaactttcaa caacggatct cttggttccg gcatcgatga agaacgcage
gaaatgcgat aactaatgtg aattgcagaa ttcagtgaat catcgagtct ttgaacgcac
attgcgccct ctggtattcc ggagggcatg cctgtccgag cgtcattget geectccage
ccggcetggtg tgttgggece cgeeeeectt cccggggggy cgggeccgaa aggeageggce
ggcaccgegt ccggtecteg agegtatggg getttgtcac cegetennta ggeecggecg
gcgecagecg acceccteaa te

KP1-175M

499 bp

cgaaccttgt tgctttggeg ggecegecte acggeecgeeg gggggeatct gececcggge
ccgegeecge cgaagecace tgtgaactct gtctgaagta tgcagtctga gacaattatt
aaattaatta aaactttcaa caacggatct cttggttccg geatcgatga agaacgcage
gaaatgcgat aactaatgtg aattgcagaa ttcagtgaat catcgagtct ttgaacgcac
attgcgccct ctggtattcc ggagggcatg cctgtccgag cgtcattget geectecage
ccggcetggtg tgttgggece cgeceeectt cccgggggyy cgggeccgaa aggeageggce
ggcaccgegt ccggtecteg agegtatggg getttgtcac cegetcttgt aggeceggec
ggcgecagece gaccecctea atctattttt tcaggttgac ctcggatcag gtagggatac
ccgctgaact taagceatat

KP2-001C

515 bp

ctatcgtacc ttgttgcttc ggcgggeceg cegtttcgac ggecgecggg gaggcecttge

gcceeceggge cegegeccge cgaagaceee aacatgaacg ctgttctgaa agtatgeagt
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ctgagttgat tatcgtaatc agttaaaact ttcaacaacg gatctcttgg ttccggeatce
gatgaagaac gcagcgaaat gcgataagta atgtgaattg cagaattcag tgaatcatcg
agtctttgaa cgcacattgce gccecctggt attccggggg geatgectgt ccgagegtca
ttgctgceect caagcacggc ttgtgtgttg ggeccecgte ceectetecee gggggacggg
cccgaaagge ageggeggea ccgegteegg tectcgageg tatggggcett tgtcacctge
tctgtaggcec cggecggege cagecgacac ccaactttat ttttctaagg ttgacctegg
atcaggtagg gatacccgct gaacttaagc atatc

KP2-001F

505 bp

acctgcggaa ggatcattac tgagtgaggg cccctcgggg tccaacctee caccegtgtt
taacgaacct tgttgctttg gcgggeecgce ctcacggecy ccggggggcea tetgeeceeg
ggcecgegece cgecgaagec acctgtgaac tetgtctgaa gtatgeagte tgagacaatt
attaaattaa ttaaaacttt caacaacgga tctcttggtt ccggeatcga tgaagaacge
agcgaaatgc gataactaat gtgaattgca gaattcagtg aatcatcgag tctttgaacg
cacattgcgc cctctggtat tccggaggge atgectgtee gagegtceatt getgecctee
agcceggctg gtgtgttggg cccegeeecc cttccegggg gggegggecce gaaaggeage
ggcggeaccg cgtcecggtee tcgagegtat ggggcetttgt caccegcetet nntaggeecg
geeggcegeca gecgaceecc tcaat

KP2-005A

520 bp

ttgtaggtcg gcagaaggge gagecttaaa acagetegct tggaagectt cctatgtttt
accacaaacg cttcagttta agaatgtaac ctgcgtataa cgcaactata tacaactttc

agcaacggat ctcttggctc tcgcatcgat gaagaacgca gegaaatgeg ataagtaatg
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tgaattgcag aattcagtga atcatcgaat ctttgaacgc accttgcgct cectggtatt
ccggggagcea tgectgtttg agtgtcatgg tatcetcatc cttcataact ttttgttatc
gaaggcatgg acttggaggt cgtgctggtt cctegttgaa tcggctectc ttaaatgtat
tagcgtgagt gtaacggatc gettcggtgt gataattatc tgcgeegtgg tegtgaagta
acataagctt gcgcttctaa ccgtccttaa getggacaac ataactttga catctgacct
caaatcaggt aggactaccc gctgaactta agcatatcaa

KP2-009A

511 bp

ttccgtaggt gaacctgegg aaggatcatt aacgagtttt gaaacgagtt gtagctggec
ttccgaggca tgtgcacgct ctgctcatce actctaccec tgtgeactta ctgtaggttg
gcgtgggctc cttaacggga geattctgee ggcectatgta tactacaaac actttaaagt
atcagaatgt aaacgcgtct aacgcatcta taatacaact tttagcaacg gatctcttgg
ctctcgeatc gatgaagaac gcagcgaaat gegataagta atgtgaattg cagaattcag
tgaatcatcg aatctttgaa cgcaccttgce getecttggt attccgagga geatgectgt
ttgagtgtca tggaattctc aacttataaa tccttgtgat ctataagctt ggacttggag
gcttgetgge ccttgeggte ggetectett gaatgeatta getcgattee gtacggateg
gctctcagty tgataattgt ctacgcetgtg a

KP2-009B

542 bp

tgtgcacgct ctgctcatce actctaccee tgtgnnctta ntgtaggttg gegtgggcete
cttaacggga gcattctgee ggcectatgta tactacaaac actttaaagt atcagaatgt
aaacgcgtct aacgcatcta taatacaact tttagcaacg gatctcttgg ctctcgeatc

gatgaagaac gcagcgaaat gcgataagta atgtgaattg cagaattcag tgaatcatcg
63



aatctttgaa cgcaccttgc getccttggt attccgagga geatgectgt ttgagtgtca
tggaattctc aacttataaa tccttgtgat ctataagctt ggacttggag gettgetgge
ccttgeggte ggcetectete gaatgcatta getcgattce gtacggatcg getctcagtg
tgataattgt ctacgctgtg accgtgaagt gttttggcga gcttctaacc gtccattagg
acaacttttt aacatctgac ctcaaatcag gtaggactac ccgctgaact taagcatatc
aa

KP2-013F

459 bp

aaaacacaat ttaattattt ttattgatag tcaaattttg aattaatctt caaaactttc
aacaacggat ctcttggttc tcgcatcgat gaagaacgca nngaaatgcg ataagtaata
tgaattgcag attttcgtga atcatcgaat ctttgaacgc acattgcgec ctctggtatt
ccagagggca tgcctgtttg agegtcattt ctctctcaaa ccceegggtt tggtattgag
tgatactctt agtcgaacta gncgtttgct tgaaaagtat tggcatgggt agtactggat
agtgctgtcg acctctcaat gtattaggtt tatccaactc gttgaatggt gtggcgggat
atttctggta ttgttggecce ggcecttacaa caaccaaaca agtttgacct caaatcaagt
aggaataccc gctgaactta agcatatcaa taagcggag

KP2-025D

478 bp

acctgcggaa ggatcattac cgagtgaggg ccctctgggt ccaaccteee accegtgtct
atcgtacctt gttgcttcgg cgggeccgec gtttcgacgg ccgecgggga ggecttgege
ccccgggecce gegeccgecy aagaccecaa catgaacgct gttctgaaag tatgeagtet
gagttgatta tcgtaatcag ttaaaacttt caacaacgga tctcttggtt ccggeatcga

tgaagaacgc agcgaaatgc gataagtaat gtgaattgca gaattcagtg aatcatcgag
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tctttgaacg cacattgcge cccctggtat tccgggggge atgectgtee gagegtceatt
gctgecctea ageacggcett gtgtgttggg ceecegteee ccteteccgg gggacgggee
cgaaaggcag cggcggeacc gegtceggte ctcgagegta tggggctttg tcacctge
KP2-033B

472 bp

gcecggggggc tcacgeeece gggeecgege ccgecgaaga cacceccgaa ctetgectga
agattgtcgt ctgagtgaaa atataaatta tttaaaactt tcaacaacgg atctcttggt
tccggeatcg atgaagaacg cagcgaaatg cgatacgtaa tgtgaattge aaattcagtg
aatcatcgag tctttgaacg cacattgcge cccctggtat tccggggggce atgectgtee
gagcgtcatt getgecctea ageceggcett gtgtgttggg ceecgtecte cgattceggg
ggacgggccc gaaaggeagce ggeggeaccg cgtecggtee tcgagegtat ggggctttgt
cacccgctct gtaggccegg ccggegcettg ccgatcaacc caaattttta tccaggttga
cctcggatca ggtagggata cccgetgaac ttaageatat caataagegg ag
KP2-033D

480 bp

gatccttceg taggtgaacc tgcggaagga tcattgnntn nnccgegcte gtcecgegece
gcggtannng gggeccgece ttcggggeeg geectgtetg caccetctge cattgtegea
cctegegttt cetcggeggg ceegeccgee aatggggace ccaaaccaaa cecatttgea
gtgcctgeag taaacgtctc aaaacaatgg aaatcaaaac tttcaacaac ggatctcttg
gttctggceat cgatgaagaa cgcagegaaa tgcgataagt agtgtgaatt gcagaattca
gtgaatcatc gaatctttga acgcacattg cgecctttgg tattccttag ggeatgectg
ttcgagcgtc atctaaccce tcaagcaccy cttgatgttg ggegcttgte cecgeececg

cgcgeggact cgectegaag acattggegg cctgtgtatt ggetacgage geageagace
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KP2033E

333 bp

gccaatgggg accccaaacc aaacccattt gcagtgectg cagtaaacgt ctcaaaacaa
tggaaatcaa aactttcaac aacggatctc ttggttctgg catcgatgaa gaacgcagcg
aaatgcgata agtagtgtga attgcagaat tcagtgaatc atcgaatctt tgaacgcaca
ttgcgecctt tggtattect tagggeatgc ctgttcgage gtcatctaac ccctcaagea
ccgcettgatg ttgggegctt gtccecgecce cecgegegegg actcgecteg aagacattgg
cggcctgtgt attggetacyg agcgeageag acc

KP2-033H

497 bp

cgtaccttgt tgcttcggeg ggeccgecte acggeegecy gggggeacct geecceggge
ccgegeecge cgaagacace attgaactct gtctgaagat tgcagtctga gegattaact
aaatcagtta aaactttcaa caacggatct cttggttccg geatcgatga agaacgcage
gaaatgcgat aagtaatgtg aattgcagaa ttcagtgaat catcgagtct ttgaacgeac
attgcgcccc ctggtattce ggggggeatg cctgtecgag cgteattget geectcaage
acggcttgtg tgttgggctc cgccececte ccggggggey ggeccgaaag geageggegy
caccgcegtce ggtcctcgag cgtatggggc tttgtcacee getctgtagg ccecggeeggce
gceegeeggce gaccccaate aatctttcea ggttgaccte ggatcaggta gggataceeg

ctgaacttaa gcatatc

TC2-011
ccgtaggtgaacctgcggagggatcattacacaaatatgaaggegggcetggaacctctcggggttacage

cttgctgaattattcacccttgtcttttgegtacttcttgtttecttggtgggttcgeccaccactagga
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caaacataaaccttttgtaattgcaatcagcgtcagtaacaaattaataattacaactttcaacaacgga
tctcttggttctggeatcgatgaagaacgcagegaaatgcgataagtagtgtgaattgcagaattcagtg
aatcatcgaatctttgaacgcacattgcgccctttggtattccaaagggcatgectgttcgagegtcatt
tgtaccctcaagctttgettggtgttgggegtettgtctctagetttgctggagactcgecttaaagtaa
ttggcagccggcectactggtttcggagegcageacaagtcgcactctctatcagcaaaggtctagcatce
attaag

TC2-012
acctgcggaaggatcattaaagaataacacgcctccgggegctattctcacectttgegtaccatacttt
gttgccttggegeegtgegecagtggetegaaaccegtgaatcattgetgtetgagtactatataatagt
taaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaaty
tgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccctggeattccggggggcea
tgcttgttcgagegtcattacaaccctcaageteegettggtgttgggetegectttctcggaaggectg
cctcaaagtcagtggeggecgeegtecgaccttcagegeagtaatgcetegtegetgcaagggaagggtag
caagcgcecgte

TC2-013
ctgaccagcnngagccggttgtettgcgacggggecgcecaaagcaacaaaggtattgtatacagagggty
ggaggtctaccccggagggceatgatctcattaatgatnettcegtaggtgaacctgcggaaggatcatta
atgagatcatgccctceggggtagaccteccacectctgtatacaatacctttgttgetttggeggecce
gtcgcaagacaaccggetecggetggtcageggecgecagaggaatcaaaactcttattattattgtegt
ctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcag
cgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecc
cctggtattccggggggcatgectgttcgagegtcattacaaccctcaagetctgettggtattgggtgt

cacccccgggtgegecttaaaatcagtggeggtgecgtetggcttcaagegtagtaatacttctegetnn
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gagtccgggegagegtectgecaaaacceccatattttcaggt

TC2-014
ccgtaggtgaacctgcggagggatcattgctggaacgegecccaggegeacccagaaaccetttgtgaac
ttataccttactgttgcctcggegctagetggteecteggggeccctcaccctegggtgttgagacagec
cgtcggcggccaacctaactcttgtttttacactgaaactctgagcacaaaacataaatgaatcaaaact
ttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattg
cagaattcagtgaatcatcgaatctttgaacgcacattgcgeectctggtattccggagggceatgectgt
tcgagcgtcatttcaaccctcaagectggettggtgatggggeactgcettcttacccaagaagcaggece
tgaaattcagtggcgagcetcgccaggaccccgagegeagtagtcaaacceteg

TC2-017
ctttgttgecttggegecgtgegecagtggetcgaaaccegtgaatcattgetgtetgagtactatataa
tagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagt
aatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgccccctggeattccgggg
ggcatgcttgttcgagegtcattacaaccctcaageteegettggtgttgggetegectttctcggaagg
cctgcctcaaagtcagtggeggecgecgtecgaccttcagegcaataatgetegtegetgcaagggaagg
gtagcaagcgcecgtcatacaaccecccacacacaaggttgacctcggatcaagtagggataceegcetgaac
ttaagcatatcaataagcggagg

TC2-018
ccgggatgttcataaccetttgttgtccgactctgttgectceggggegacectgecttcgggegggggce
tccgggtggacacttcaaactcttgegtaactttgcagtctgagtaaacttaattaataaattaaaactt
ttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattge
agaattcagtgaatcatcgaatctttgaacgcacattgcgecccctggtattccggggggcatgectgtt

cgagcgtcatttcaccactcaagcectegcttggtattgggcaacgeggtecgecgegtgectcaaatcga
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ccggctgggtcttetgteccctaagegtigtggaaactattcgetaaagggtgttcgggaggetacgecy

taaaacaaccccatttctaaggttgacctcggatcaggtagggataccegetgaacttaagcatatcaat
aagcggagga

TC2-019
ccgttgettcgnegggeaggggaagectctegegggecteeccteecggegecggececcaccacgggga
cggggcgeecgecggaggaaaccaaactctatttacacgacgtetcttctgagtggcacaagcaaataat
taaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatg
tgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcetegecageattctggegagea
tgcctgttcgagegtcatttcaaccctcaageaccgcttggtttggggecccacggecgacgtgggece
ttaaaggtagtggcggaccctccecggagectectttgegtagtaactaacgtctcgeactgggatcegga
gggactcttgccgttaaacceecaaattctttacaggttgacctcggatcaggtaggaataccegetgaa

cttaagcatatcaataagcggagga
TC2-020

tgtaccttgttgcttcggtgegeecgectcacggecgecggggggcttetgecceegggtecgegegeac
cggagacaccattgaactctgtctgaagattgcagtctgagcataaactaaataagttaaaactttcaac
aacggatctcttggttccggceatcgatgaagaacgcagcgaaatgcgataactaatgtgaattgcagaat
tcagtgaatcatcgagtctttgaacgcacattgcgeccectggtattccggggggeatgectgtecgage
gtcattgctgecctcaagcacggcettgtgtgttgggctecgteccececggggacgggtccgaaaggeage
ggcggcaccgagtceggtectcgagegtatggggctttgtcaccegetetgtaggeccggecggegecag
ccgacaaccaatcatccttttttcaggttgacctcggatcaggtagggataccegctgaacttaageata
tcaat

TC2-022
aacctgcggagggatcattacacaaatatgaaagcagnnnctcattggggegtaacgtcacgecgtgtee
gcaatagcgccattgctgttgtgctnacgeggeggggggttaacgeccttttgggecagtctgactcecat
attcacccatgncttttgcgtactacttgtttccttggegggttcgeccgecaattggacccaattaaac

cttttttgtaattgcaatcagcgtcagcaaaacaatgtaataaattacaactttcaacaacggannnnnt
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ggttctggcatcgatgaagaacgcagegaaatgcgataagtagtgtgaattgcagaattcagtgaatcat
tgaatctttgaacgcacattgcgecctttggtattccaaagggceatgectgttcgagegtcatttgtace
ctcaagctttgcttggtgttgggegttt

TC2-025
gacttaccattgttgcctcggcagaagctacctggttaccttaccttggaacggectaccctgtagegec
ttaccctggaacggcctaccctgtaacggcetgecggtggactaccaaactcttgttattttattgtaate
tgagcgtcttattttaataagtcaaaactttcaacaacggatctcttggttctggeatcgatgaagaacy
cagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgeg
cccattagtattctagtgggcatgectgttcgagegtcatttcaacccttaagectagcettagtgttggg
agcctactgcttttgctageggtagctectgaaatacaacggeggatctgegatatcetctgagegtagt
aatttttatctcgcttttgactggagttgcagegtctttagccgctaaaccceccaatttttaatggttg
acctcggatcaggtaggaatacccgctgaacttaagcatatcaat

TC2-026
gtaggtgaacctgcggagggatcattacacaaatatgaaagcagaccctcattggnnnntaacgtcacgc
cgtgtccgceaatagcgecattgetgttgtgctgacgeggeggggggttaacgeccttttgggecagtetg
actccatattcacccatgtcttttgcgtactacttgtttccttggegggttcgecegecaattggacceea
attaaaccttttttgtaattgcaatcagcgtcagcaaaacaatgtaataaattacaactttcaacaacgg
atctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagt
gaatcatcgaatctttgaacgcacattgegcecctttggtattccaaagggeatgectgttcgagegteat
ttgtaccctcaagctttgcttggtgttgggegtttttgtctegggtecgececgagactegcecttaaaat
cattggcagccggcennactggtttcggagcgceageacatttttgcgetttgtccagtegtggtettgegt
ccatgaagcgaa

TC2-027
acgtacctaaccgttgcttcggcgggeaggggaagectctegegggecteecctececggegeeggeccee
accacggggacggggegcccgecggaggaaaccaaactctatttacacgacgtctcttctgagtggeaca
agcaaataattaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgeg

ataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcetcgecageatt
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ctggcgagcatgectgttcgagegtcatttcaaccctcaageaccgcttggttttggggecccacggeeg
acgtgggcccttaaaggtagtggcggacccteccggagectectttgegtagtaactaacgtctegeact
gggatccggagggactcttgecgttaaacceccaaattctttacaggttgacctcggatcaggtaggaat
acccgctgaacttaagcatatcaat

TC2-028
ccgtaggtgaacctgcggagggatcattatcgagttaccgctctacaaccctttgtnaacatacctaact
gttgcttcggcgggcagggggteeccecggggacgeccteecggeccegeccecctaccaggggacgtgg
cgccegecggaggatacctaactctattttaacgacgtttettctgagtggcacaagcaaataattaaaa
cttttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgegataagtaatgtgaat
tgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcccgecagcatnnnggegggcatgect
gttcgagcgtcatttcaaccctcaagetctgcttggtgttggggecctacggttganntaggecctcaaa
ggtagtggcggacccteccggagectectttgegtagtaactaacgtctegcatcgggatccggagggac
tcttgccgtaaaacccceca

TC2-029
ttcactaccctgtagcgacttacccgggaacggcecaccttgtagegtgetgecggtggacttctaaacte
ttgttatttattgtaatctgagegtcttattttaataagtcaaaactttcaacaacggatctcttggttc
tggcatcgatgaagaacgcagcgaaatgcgatacgtaatgtgaattgcagaattcagtgaatcatcgaat
ctttgaacgcacattgcgcccattagtattctagtgggeatgectgttcgagegtcatttcaacccttaa
gcctagettagtgttgagaatctactgtattgtagttctctaaatccaacggeggatctgtggtatecte
tgagcgtagtaatttttatctcgcttttgttaggtgctgcagcetctcggecgctaaacccccecaatttta

at

TC2-030
aacctgcggagggatcattacaagaacgcccgggctteggectggttattcataaccctttgttgtccga
ctetgttgectccggggegaccetgecttcgggegggggcetcecgggtggacacttcaaactcttgegtaa
ctttgcagtctgagtaaacttaattaataaattaaaacttttaacaacggatctcttggttctggceatcg
atgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaac

gcacattgcgececctggtattccggggggcatgectgttcgagegtcatttcaccactcaagectegct
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tggtattgggcaacgcggtcecgecgegtgcectcaaategtceggcetgggtettetgtecectaagegtty
tggaaactattcgctaaagggtgttcgggaggctacgecgtaaaacaaccecattctaag

TC2-031
tcccacccttgtgtattattactttgttgcetttggcgagetgecttcgggecttgtatgetcgecagaga
ataccaaaactctttttattaatgtcgtctgagtactatataatagttaaaactttcaacaacggatctc
ttggttctggceatcgatgaagaacgcagcgaaatgcegataagtaatgtgaattgcagaattcagtgaatce
atcgaatctttgaacgcacattgcgcecccttggtattccggggggcatgectgttcgagegtcatttcaa
ccctcaagcttagcttggtattgagtctatgtcagtaatggcaggctctaaaatcagtggeggegeegct
gggtcctgaacgtagtaatatctctegttacaggttctcggtgtgcettctgccaaaacccaaatttttct
atggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaataageggag
TC2-032
gcggaaggatcattacctagagttgtaggctttgcctgctatctcttacccatgtcttttgagtacctte
gtttcctcggegggtecgeccgecgattggacaatttaaaccatttgeagttgcaatcagegtctgaaaa
aacttaatagttacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatgce
gataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgececcttggtat
tccatggggcatgectgttcgagegtcatttgtaccttcaagcetctgettggtgttgggtgtttgteteg
cctetgegegtagactegectcaaaacaattggeagecggegtattgatttcggagcegceagtacatcteg
cgctttgcactcataacgacgacgtccaaaagtact

TC2-033
agccttgctgaattattcacccttgtcttttgennncttcttgtttccttggtgggttcgeccaccacta
ggacaaacataaaccttttgtaattgcaatcagcgtcagtaacaaattaataattacaactttcaacaac
ggatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtagtgtgaattgcagaattca
gtgaatcatcgaatctttgaacgcacattgcgcecctttggtattccaaagggceatgectgttcgagegte
atttgtaccctcaagctttgcttggtgttgggegtettgtctctagetttgctggagactcgecttaaag
taattggcagccggcctactggtttcggagegcageacaagtegeactctctatcagcaaaggtctagea
tccattaagccttttt

TC2-034
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gacttatctctttgttgcctcggegeaagcetacccgggacccagngeceecgggeggeccgecggeggaca
aaccaaactcttgttattcaatggattatctgagcgtcttatttaataagtcaaaactttcaacaacgga
tctcttggttctggeatcgatgaagaacgcagcegaaatgegataagtaatgtgaattgcagaattcagtg
aatcatcgaatctttgaacgcacattgcgeccatcagtattctggtgggceatgectgttcgagegteatt
tcaacccctaagcacagcttactgttgggactctacggectcecgtagntccccaaagecattggeggagt
ggcagtagtcctctgagegtagtaattctttatctcgcettttgttaggtgctgececceccggecgttaaa
ccecccaattttttctggttgacctcggatcaggtaggaataccegcetgaacttaagcatatcaataage
ggag

TC2-035
acctgcggaaggatcattaataaaaggannncttcgggtataccccatccgtgtctacatactcttgttg
ctttggcaggecgtgttaacccactgtgggctetgectgeatgtgectgccagaggaccaaactctgaat
tttagtgatgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgat
gaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgc
acattgcacccggtggtattccgecgggtatgectgttcgagegtctgtagaacaacaccaatatagega
gcttcggcttgattttggagttgcggcgacaagetgeagcttttaagtccacgggeggttccgataggtt
ctacgcgtagtaatttctcctegcetactgaactttgtcggegcatttggtaataagtccagcaatggeca
ctccaagceccctaacacce

TC2-036
ccetttgttgtccgactctgttgectccggggegaccctgecttcgggegggggcetcegggtggacactt
caaactcttgcgtaactttgcagtctgagtaaacttaattaataaattaaaacttttaacaacggatctc
ttggttctggeatcgatgaagaacgcagegaaatgegataagtaatgtgaattgcagaattcagtgaatce
atcgaatctttgaacgcacattgcgecccctggtattccggggggeatgectgttcgagegtcatttcac
cactcaagcctcgcettggtattgggcaacgeggtcegecgegtgectcaaatcgaccggetgggtcttct
gtccectaagegttgtggaaactattcgetaaagggtgttcgggaggetacgecgtaaaacaaccccatt
tctaaggttgacctcggatcaggtagggataccegetgaacttaageata

TC2-039
tgtcttttgagtaccttcgtttcctcggegggtecgeccgecgattggacaaaacttaaaccetttgtaa
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ttgaaatcagcgtctgaaaaaacttaatagttacaactttcaacaacggatctcttggttctggeatcga
tgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacg
cacattgcgccccttggtattccatggggceatgectgttcgagegtcatttgtaccttcaagetttgcett
ggtgttgggtgtttgtctcgectctgegegcagactcgectcaaaacaattggeagecggegtattgatt
tcggagcgcagtacatctcgegctttgcactcataacgacgacgtccaaaaagtacatttttacactctt
gacctcggatcaggtagggatacccgctgaacttaagcatat

TC2-041
aacattgtgacgttacctataccgttgcttcggegggeggecccggggtttacccececgggegeccctgg
gccccaccgegggegeecgecggaggtcaccaaactcttgataatttatggectctctgagtcttetgta
ctgaataagtcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcegaaatgeg
ataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgecageatt
ctggcgggcatgectgttcgagegtcatttcaaccatcaageecccegggcttgtgttggggacctgegge
tgccgcaggcecctgaaaageagtggegggcetegetgtegeaccgagegtagtageatacatctegetetg
gtcgegecgegggtteeggecgttaaaccaccttttaacccaaggttgacctcggatcaggtaggaagac
ccgctgaacttaagcatatcaat

TC2-042
ttccgtaggtgaacctgcggaaggatcattacctagagttgegggctttgectgecatctcttacceatg
tcttttgagtaccttegtttcctcggegggteegeccgecgattggacaaaacttaaaccctttgtaatt
gaaatcagcgtctgaaaaaacttaatagttacaactttcaacaacggatctcttggttctggcatcgatg
aagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgea
cattgcgccccttggtattccatggggceatg

TC2-043
tctcaccctttgegtaccatactttgttgecttggegeegtgegecagtggcetcgaaaccegtgaatcat
tgctgtctgagtactatataatagttaaaactttcaacaacggatctcttggttctggcatcgatgaaga
acgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacatt
gcgecccctggeattccggggggcatgettgttcgagegtcattacaaccctcaagetecgettggtgtt
gggctegectttctcggaaggectgectcaaagtcagtggeggecgecgtecgaccttcagegeagtaat
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gctegtegetgcaagggaagggtagcaagegecgteatacaacceeccacacacaaggttgaccteggate
aagtagggatacccgctgaacttaagcatatc

TC2-044
tcattaacctttcaaaacagggtgcegtcgeggeccccgaggtgeggaaacaagectcnnneggtttgggg
tccteeecttcacgegegceacgactgecatecttactttacgageaccttetgttcteectcggegggge
aacctgccgttggaaccgaataaactctttttgcatctagcattacctgttccgaaacaaacaatcgtta
caactttcaacaatggatctcttggctctggcatcgatgaagaacgcagcgaaatgcgataagtagtgty
aattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgcecctcggtattcegtggggceatg
cctgttcgagegtcatctacaccctcaagetcetgcttggtgttgggegtetgteeegecteegegegtgg
actcgccccaaattcattggcageggtecttgectectetcgegeageacattgegettettgaggggct
ccggttcgcgtccaacaagcacat

TC2-045
gaacctgcggagggatcattacaagaacgcccgggcttcggectggttattcataaccctttgttgtecg
actctgttgectccggggegaccctgecttcgggegggggeteegggtggacacttcaaactcttgegta
actttgcagtctgagtaaacttaattaataaattaaaacttttaacaacggatctcttggttctggeate
gatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaa
cgcacattgcgecccctggtattccggggggeatgectgttcgagegteatttcaccactcaagectege
ttggtattgggcaacgeggtcegeegegtgectcaaategtecggetgggtcttetgteccctaagegtt
gtggaaactattcgctaaagggtgttcgggaggctacgecgtaaaacaaccecattctaaggt
TC2-046
accctgtagtccgecctgtaaaacgggeggctacnnngtagecggetcacggeccgecgaaggaccecta
aactctgtttaaaatagtgtatttctgaatgctccaaacaaaaataagttaaaactttcaacaanggatc
tcttggtnntggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaa
tcatnnaatctttgaacgcacattgcgcccattagtatnnnagtgggcatgcectattcgagegtcatttc
gaccattaagccctgtagcttagegttgggagnnnnnggttgtagegtagcetcctcaaagtcagtggegg
agttatggcgtactctgagcgtagtaaatcttttctcgct

TC2-047
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ttcggattgtgagecttcacttacaaancntcagtctatgaatgtaaanttttataacaaataaaaactt
tcaacaacggatctcttggcetctcgcatcgatgaagaacgcatcgaaatgcgatnnntaatgtgaattge
agaattcagtgaatcatnnnatctttgaacgcatcttgcgctctctggtattccggagagceatgtennnt
tgagtnnnnnnaattcttcaacccaatcttttcttgtaatcgattggtgtttggtttctgagegttgctg
gcttcggecaagcetegttcgtaatacattnncatcectcatacaagtttggattgacttggegtaatnnn
ctattcgctaaggattnnatggaaacatcgagccaacttaatgaaggaagcttctaattgaaaagtctac
cttttgattagatctcaaatcaggcaggattaccegctgaacttangcatatcaataagcggag
TC2-048
cggcececgggggcttgetccegggtggtaggggtaacaccctcacgegecgectgectgtaceetctttt
tacgagcacctttcgttctcettcggeggggeaacctgecgctggaaccaaaataaaaccttttttgeat
ctagcattacctgttctgatacaaacaatcgttacaactttcaacaatggatctcttggctctggeatcg
atgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaac
gcacattgcgcecccttggtattccatggggeatgectgttcgagegtcatctacaccctcaagetctgct
tggtgttgggegtctgtcecgectetgegegeggactcgecccaaatteattggeageggtcetttgecte
ctctcgcgeagceacaattgegtctgegggggggcgeggeccgegtecacgaagcaacattacegtctttg
acctcggatcaggtagggatacccgctgaacttaagcatatcaat

TC2-049
ccttgttttttgcgtacctattgtttcctcggegggcttgetegecggtiggacaaaactataacctttt
ttaaatcttcaatcagcgtctgaattatacataataattacaactttcaacaacggatctcttggttctg
gcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatct
ttgaacgcacattgcgecccttggtattccatggggeatgectgttcgagegtcatttgtaccctcaage
tttgcttggtgttgggegtcttgtcttttattagactcgecttaaagtcattggcagecagtgtttttgg
tagtaagcgcagcacattttgegtcttagtecttgaatcgtggcatccatgaagectctttttcactttt
gacctcggatcaggtagggatacccgctgaacttaagcatatcaa

TC2-050
cctttgtgacttataccttactgttgectcggegctagetggtecttcggggeccctcacecetegggtot

tgagacagcccgecggeggecaacceaactcttgtttttacactgaaactctgagaataaaacataaatg
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aatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagta
atgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegecctetggtattccggagg
gcatgcctgttcgagegtcatttcaaccctcaagectggettggtgatggggceactgcttttacccaaga
gcaggccctgaaattcagtggcgagcetegecaggaccecgagegceagtagttaaacectegetetggaag
gecctggeggtgecctgecgttaaacceccaacttctgaaaatttgacctcggatcaggtaggaataccce
gctgaacttaagcatatc

TC2-051
gtcacgccgtgtecgceaatagegcecattgetgttgtgctgacgeggeggggggtaacgeccttttgggec
agtctgactccatattcacccatgtcttttgcgtactacttgtttccttggegggttcgeccgecaattg
gacccaattaaaccttttttgtaattgcaatcagcgtcagcaaaacaatgtaataaattacaactttcaa
caacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtagtgtgaattgcagaa
ttcagtgaatcatcgaatctttgaacgcacattgcgecctttggtattccaaagggeatgectgttcgag
cgtcatttgtaccctcaagctttgcttggtgttgggcegtttttgtctcgggtcegecccgagactegect
taaaatcattggcagccggectactggtttcggagegceagcacatttttgegcetttgtccagtegtggte
ttgcgtccatgaagcgaatattttcaacgtttgacctcggatcaggtagggataccegetgaacttaage
atat

TC2-052
ctgcggaaggatcattacnnngagttgtaggctttgcctgetatctcttacceatgtcttttgagtacct
tcgtttectcggegggtecgecegecgattggacaatttaaaccatttgcagttgcaatcagegtctgaa
aaaacttaatagttacaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaat
gcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgececttggt
attccatggggcatgcctgttcnngcgtcatttgtaccttcaagctnnnnntggtgttgggtgtttgtct
cgcennngcgegtagactcgectcaaaacaattggennceggcegtattgatttcggagegeagtacatct
cgcgctttgcactcataacnnngacgtccaaaagtacattttacactctg

TC2-053
gggcttgcccatgtgetgcaagttgtaagtctgcatagttttgaaaaaaactgatgagecageggcttgeg
tgttttgttttaacccttgttttttgcgtacctattgtttcctcggegagtttgctegeeggetggacaa

77



aacttataaccttttttaatcttcaatcagcgtctgaattatacataataattacaactttcaacaacgg
atctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtagtgtgaattgcagaattcagt
gaatcatcgaatctttgaacgcacattgcgecccttggtattccatggggceatgectgttcgagegteat
ttgtaccctcaagctttgettggtgttgggegtettgtcttttettttgtgattagactcgecttaaagt
cattggcagccagtgtttttggtagtaagcgcagceacattttgegtcttggcectaaaacacttgegtcee
attaagctactttctcacttttgacctcggatcaggtagggatacccgctgaacttaagcatate
TC2-054
gtgacttatctctttgttgccteggegeaagetacccgggaccecagegeeccgggeggeecgecggegga
caaaccaaactctgttatcttcgttgattatctgagcegtcttatttaataagtcaaaactttcaacaacy
gatctcttggttctggcatcgatgaagaacgcagcegaaatgcgataagtaatgtgaattgcagaattcag
tgaatcatcgaatctttgaacgcacattgcgeccattagtattctagtgggceatgectgttcgagegtca
tttcaacccctaagcacagcttactgttgggaccctacggectcegtagttccccaaagecattggegga
gtggcagtagtectctgagegeagtaattctttatctegettttgttaggtgetgeccecceggecgtta
aaccccccaattttttctggttgacctcggatcaggtaggaatacccgctgaacttaagcatatcaataa
gcggag

TC2-057
tacctcaccgttgcttcggegggtggegececectacceggggegeegegecggecceactecggggecgg
caacccgtcagaggeccgceaactcttnntcatcattggectctctgagtnacttatacaataagtcaaaa
ctttcaacaacggatctcttggttctggcatcgatgaagaacnnagcgaaatgcgatacgtaatgtgaat
tgcagatttcagtgaatcatcgaatctttgaacgcacattgcgceecgctagtattctggecgggeatgect
gttcgagcgtcatttcaaccatcaagccccaggcttgegttggagecectgeggetgecgennncteecaa
atccagtggcgggctegtegtcgtaccgagtgcagtaaacatectcgetennggeacgtgacgggttctt
gccgtgaaaccecccacatatcaaggttgaccteg

TC2-058
tgcggagggatcattatagagttttccaaactcccaacccatgtgaacttaccattgttgcctcggeaga
ggctacccggtacctaccctggaacggectaccetgtagegecttacccgggaacggattacectgtagt

ggctgceggtggactaccaaactcttgttattttattgttatctgagegtcttattttaataagtcaaaa
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ctttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaat
tgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccattagtactctagtgggeatgect
gttcgagcgtcatttcaacccttaagectagcttagtgttgggagectactgcttttgetagetgtaget
cctaaaatacaacggcggatctgcgatatcctctgagcegtagtaatttttttctcgettttgactggagt
tgcagcgtccttagecgctaaaccecccaat

TC2-061
acccttatgtgacatacctactgttgcttcggcggactcgeccecggegtceggacggectegegeegecc
gcggceecggaccecaggeggecgecggagacceccaaactctgtattatcageattttctgaatcegeegce
aaggcaaaacaaatgaatcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcage
gaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegeecy
ccagcattctggcgggcatgectgttcgagegtcatttcaaccetcgacttecctttggggaaatcggeg
ttggggaacggcagcataccgecggecccgaaatgaagtggeggeccgtecgeggegacctetgegtagt
aatccaactcgcaccggaacccegacgtggecacgecgtaaaacacccaacttctgaacgttgacctegg
atcaggtaggaatacccgctgaacttaagcatatcaataagcg

TC2-062
tccgtaggtgaacctgcggagggatcattaccgagtttacaactcccaaaccectgtgaacataccttaa
tgttgcctcggeggatcageccgegeccegtaaaacgggacggeccgecagaggacccaaactctaatgt
ttcttattgtaacttctgagtaaaacaaacaaataaatcaaaactttcaacaacggatctcttggttctg
gcatcgatgaagaacgcagcaaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcgaatct
ttgaacgcacattgcgeccgcetggtattccggegggcatgectgttcgagegtcatttcaaccctcaage
cceegggtttggtgttggggateggctetgeccttctgggeggtgecgeececgaaatacattggeggte
tcgctgeagcectccattgegtagtagctaacac

TC2-063
gttcataaccctttgttgtccgactctgttgectceggggegaccetgecttcgggegggggctecgggt
ggacacttcaaactcttgcgtaactttgcagtctgagtaaacttaattaataaattaaaacttttaacaa
cggatctcttggttctggeatcgatgaagaacgcagegaaatgcgataagtaatgtgaattgcagaattc
agtgaatcatcgaatctttgaacgcacattgcgccccctggtattccggggggeatgectgttcgagegt
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catttcaccactcaagcctcgcttggtattgggcaacgcggtecgecgegtgectcaaatcgaccggcetg
ggtcttctgtecectaagegttgtggaaactattcgctaaagggtgttcgggaggetacgecgtaaaaca
accccatttctaaggttgacctcggatcagntngggatacccgctgaacttaagcatatcaataagcgga
gga

TC2-069
ccgtaggtgaacctgcggagggatcattgatggaataaacgceectcacaggegctacccataaaccettt
gtgaatactacctaaaatgttgcctcggceattggttggectcttgtgaggteccttetttcgggaaggag
cagaccggccggtggecctataaactcttgtttttgtaatatcatctgagtaaaacaactaaatgaatca
aaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtg
aattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccggtggtattccaccgggeatg
cctgttcgagcgtcatttcaaccctcaaagecttggctttggtgttggaggaataccgtgtaaaaagggt
accctctgaaatttagtggcgggctcgctagaattttgagegtagtaattttacctcgt

TC2-070
gattctaccacctctgtgaaccgttgacctccgggttaataatcaaacatcagtgtaacgaacgtaagag
tatcttaattaaacaaaacttttaacaacggatctcttggctctcgcatcgatgaagaacgcagcegaaat
gcgataagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcaccttgegcecttttggt
attccgaaaggcatgcctgtttcagtgtcatgaaatctcaatctaatatgttttctgaacatgttaggct
tggacttgggtgtctgccagcaatggctcacctcaaatgacttagtggaacatcccacatcagtgttaga
cgtaataagtttcgtctctecttgtggtgatgactgcetcaaaacctgecatcgegeaccttttgactttg
acctgaaatcaggtagggctaccegctgaacttaagcatatcaa

TC2-072
cgtaggtgaacctgcggagggatcattatagagttttctaaactcccaacccatgtgaacttaccattgt
tgccteggeagaagetacctggttaccctaccttggaacggectaccctgtagegecttacectggaacg
gcctaccetgtaacggetgecggtggactaccaaactcttgttattttattgtaatctgagegtcttatt
ttaataagtcaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgega
taagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccattagtattc
tagtgggcatgectgttcgagegtcatttcaacccttaagcectagettagtgttgggagectaccgcttt
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tgctagcggtagetectgaaatacaacggcggannnncgatatcctctgagegtagtaatt

TC2-073
ctaaccgttgcttcggegggeaggggaagectctcgegggnnnccccteccggegecggeecccaccacy
gggacggggcgeccgecggaggaaaccaaactctatttacacgacgtctcttctgagtggcacaageaaa
taattaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagt
aatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgctcgecageattctggeg
agcatgcctgttcgagcegtcatttcaaccctcaagcaccgettggttttggggecccacggecgacgtgg
gcccttaaaggtagtggeggaccctcecggagectectttgegtagtaactaacgtetcgeactgggate
cggagggactcttgcegttaaacceecaaattctttacaggttgacctcggatcaggtaggaataccegce
tgaacttaagcatatcaataagcggag

TC2-074
ccetttgttgtcegactctgttgectceggggegaccetgecttcgggegggggceteecgggtggacactt
caaactcttgcgtaactttgcagtctgagtaaacttaattaataaattaaaacttttaacaacggatctc
ttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaate
atcgaatctttgaacgcacattgcgccccctggtattccggggggceatgectgttcgagegtcatttcac
cactcaagcctcgcettggtattgggcaacgeggtecgeegegtgectcaaatcgaccggetgggtettet
gtcccctaagegttgtggaaactattcgetaaagggtgttcgggaggcetacgecgtaaaacaaccecatt
tctaaggttgacctcggatcaggtagggatacccgctgaacttaagcatatcaataageggag
TC2-078
accgttgcttcggcgggcaggggaagcectetcgegggectecccteccggegecggeecccaccacgggg
acggggcgcccgecggaggaaaccaaactctatttacacgacgtctcttctgagtggcacaagcaaataa
ttaaaacttttaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaat
gtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgegcetcgecageattctggegage
atgcctgttcgagcgtcatttcaaccctcaagcaccgcettggttttggggecccacggecgacgtgggec
cttaaaggtagtggcggacccteecggagectectttgegtagtaactaacgtctegeactgggateegg
agggactcttgccgttaaacccccaaattctttacaggttgacctcggatcaggtaggaataccegetga

acttaagcatatca
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TC2-082
cacccttgtgtattattaccttgttgctttggcggtgecgegtgncttcggecgegecttgggetetega
gcccgagtgtgeccgecagaggaaacctaaactctgaatatttttgtcgtctgagtactatataatagtt
aaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgt
gaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgecccttggtattccggggggceat
gcctgttcgagcegtcatttcaaccetcaagctetgcettggtattgageecegecagegatggegggctcet
aaaatcagtggcggcgecgetgggtectgagegtagtaattetetcgetacagggteecegegtgcttcet
gccaccaaccecaaattttetatggttgacctcggatcaggtagggataccegetgaacttaagcatate
aa

TC2-084
gacataccttaatgttgcctcggeggatcageccgegeccegtaaaacgggacggeccgecagaggacce
aaactctaatgtttcttattgtaacttctgagtaaaacaaacaaataaatcaaaactttcaacaacggat
ctcttggttctggeatcgatgaagaacgcagcaaaatgcgataagtaatgtgaattgcagaattcagtga
atcatcgaatctttgaacgcacattgcgeccgctggtattccggegggeatgectgttcgagegtcattt
caaccctcaagcecccgggtttggtgttggggatcggetetgeecttetgggeggtgecgeccecgaaat
acattggcggtctcgctgeagectecattgegtagtagctaacacctegeaactggaacgeggegeggee
atgccgtaaaaccccaacttctgaatgttgacctcggatcaggtaggaataccegetgaacttaageata
tcaataagcggag

TC2-086
tgcggagggatcattnnngagttaccgctctataaccctttgtgaacgtacctaaccgttgcttcggegg
gcaggggaagcctctcgegggecteeecteecggegeeggeccecaccacggggacggggegeccgecgg
aggaaaccaaactctatttacacgacgtctctnnngagtggcacaagcaaataattaaaacttttaacaa
cggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaattgcagaatte
agtgaatcatcgaatctttgaacgcacattgcgctcgcecagceattctggegagceatgectgttcgagegn
nnnttcaaccctcaagcacnnnttggttttggggecccacggecgacgtgggeccttaaaggtagtggtg
gaccctcceggag

TC2-089
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ccgtaggtgaacctgcggagggatcattaccgagttgtcgcaagacaatctecctttcttgtggttgact
atgttgccttgccttcgggeaggattattctgaatcagtgtegtctgagttttatttaataaatcaaaac
tttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcgataagtaatgtgaatt
gcagaattccgtgaatcatcgaatctttgaacgcacattgegecctttggtattccgaagggeatgectg
ttcgagcgtcattacaccttctatcaaggtattgggagatgcactcgcactccttaaaaacagtggtgat
aactgtctactcacgcatagtaatctctgcgacggatacacagtgaccgeace

TC2-091
cgtaggtgaacctgcggaaggatcattacctagagttgtaggetttgectgctatctcttacceatgtct
tttgagtaccttcgtttcctcggegggtecgeecgecgattggacaatttaaaccatttgcagttgcaat
cagcgtctgaaaaaacttaatagttacaactttcaacaacggatctcttggttctggeatcgatgaagaa
cgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattg
cgccccttggtattccatggggceatgectgttcgagegtcatttgtaccttcaagetttgettggtgttg
ggtgtttgtctcgectetgegegtagactcgectcaaaacaattggcagecggcegtattgatttcggage
gcagtacatctcgcactctgecttcaccacgacggegtccacaagtaca

TC2-092
ccctacccttttattatccacacacctgtgeactgtagagectttgatctttattgatcgaggttcgecc
tttatacaaacattagtagtcctaaacgtaacgtcttattataacctaataaaactttcaacaacggatc
tcttggetctegeatcgatgaagaacgcagcgaaatgcegataagtaatgtgaattgcagaattcagtgaa
tcatcgaatctttgaacgcaccttgcgecctttggtattccgaagagceatgectgtttgagtgtcatgaa
actatcaaccctgacttggtttactcctegtcttggettggacttgggtgtttgctgetgttgaagetge
tcgccttaaaaggattagctggacctgetttgcggataggtttgactcggegtaataagttatttcgetg
aggacatcttcggatggcctgactgetttgcgactgtctgetttctaaccctgttecctttattgggaca
tgactttattatttggcctcaaatcaggtaggactacccgctgaacttaagcatatcaa

TC3-002
ccgtagngtgaacctgcggaaggatcattacctagagtttgcgggctttgectgctatctcttacccatg
tettttgagtaccttegtttcctcggegggtecgeccgecgattggacaacatttaaaccetttgtagtt

gcaatcagcgtctgaaaaaacataatagttacaactttcaacaacggatctcttggttctggeatcgatg
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aagaacgcagcgaaatgcgataagtagtgtgaattgcagaattcagtgaatcatcgaatctttgaacgea
cattgcgccccttggtattccatggggceatgectgttcgagegteatttgtaccttcaagetctgettgg
tgttgggtgtttgtctcgectetgegtgtagactcgecttaaaacaattggcagecggegtattgattte
ggagcgcagtacatnnngcgctttgcactcataacgacgacgtccaaaagtaca

TC3-003
taggccggccttagetgaattattttaccegtgtcttttgegtactttetgtttecttggtgggttegec
caccactaggaccaaccataaaaccttttgtaatagcagtcagcgtcagtaacaaacataataattacaa
ctttcaacaacggatctcttggttctggcatcgatgaagaacgcancgaaatgcgatacgtagtgtgaat
tgcagaattcagtgaatcatcgaatctttgaacgcacattgegcecctttggtattccaaagggeatgect
gttcgagcgtcatttgtaccctcaagcetttgettggtgttgggegtetttgtctetagttttgctggaga
ctcgecttaaagtcattggcagceeggcectactggtttcggagegcageacaagtegegetctcttccage
caaggtcagcattccagtaagc

TC3-004
ccgtaggtgaacctgcggagggatcattacacaaatatgaaggegggcetggaacctctcggggttacage
cttgctgaattattcacccttgtcttttgegtacttcttgtttecttggtgggttcgeccaccactagga
caaacataaaccttttgtaattgcaatcagcgtcagtaacaaattaataattacaactttcaacaacgga
tctcttggttctggeatcgatgaagaacgcagenaaatgegataagtagtgtgaattgcagaattcagtg
aatcatcgaatctttgaacgcacattgcgcecctttggtattccaaagggeatgectgttcgagegtcatt
tgtaccctcaagctttgcttggtgttgggegtcttgtetctagetttgctggagactegecttaaagtaa
ttggcagecggcctactggtttcggagegcageacaagtcnnnenctctatcagcaaaggtctageatce
attaagcctttttcaact

TC3-005
gcgeggegeccceggaggeccatcaaacactgcatnnntgegtcggagtttaagtnnatttaaacaaaac
tttcaacaacggatctcttggttctggcatcgatgaagaacgcagegaaatgcgataagtaatgtgaatt
gcagaattcagtgaatcatcgaatctttgaacgcacattgegecctgtggtattccgennngcatgectg
tatngagcgtaatttcaccactcaagectggcettggtattgggegtcgeggetcgennngegnnncaaag
tttccggctgagecgtecgtetecaagegttgtgatacatattcgettcggggegegggeggegtegegg
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ccgttaaatctttcacaaggttgacctcggatcaggtagggataccegetgaacttaagcatatcaataa
gcggag

TC3-006
aaaccatcgcgaactcttccaagttgcttcggeggegeggeaccectcgeggggegecgceageceggect
ctccggaggtgcggggegeccgecggaggtactaaactctgtattatagtggeatctctgagtaaaacac
aaataagttaaaactttcaacaacggatctcttggttctggcatcgatgaagaacgcagcgaaatgcegat
aagtaatgtgaattgcagaattcagtgaatcatcgaatctttgaacgcacattgcgeccgctagtactct
agcgggcatgcctgttcgagcegtcatttcaaccctcaagecctgettggtgttggggecctacggetgec
gtaggccctgaaaggaagtggegggetcgetacaactccgagegtagtaattcattatctcgetanggag
gttgcggegtgctectgecgttaaagaccecatcttaaccaag

TC3-009
ccgtaggtgaacctgcggagggatcattacagagttcatgeccttcggggtagatcteccaccegtgtat
ttatacctttgttgctttggcaggcectgectcggecaccggetecggetggtgagegectgecagaggac
cccaaactctgaatttaatgtcgtctgagtactatataatagttaaaactttcaacaacggatctcttgg
ttctnnnatcnatgaannncgcagcgaaatgcgataagtaatgtgaattgcagaattcagtgaatcatnn
aatctttgaacgcacattgcgcecctctggtattccggagggeatgectgttcgagegtcattacaaccct
caagctctgcttggtattgggectcaccggcaacggtgtgcecctaaaatcagtggeggtgecatetggct
ctaagcgtag

TC3-014
ctttatgttgcctcggeggatcagececgegeccegtaaaacgggacggeccgecgcaggaaaccctaaac
tctgtttttagtggaacttctgagtataaaaaacaaataaatcaaaactttcaacaacggatctcttggt
tctggcatcgatgaagaacgcagcaaaatgcgataagtaatgtgaattgcagaattcagtgaatcatcga
atctttgaacgcacattgcgceccgecagtattctggcgggceatgectgttcgagegtcatttcaacccte
aagcccagcttggtgttgggatctgtgtgcaaacacagtceccaaattgattggeggtcacgtegagctt
ccatagcgtagtaatttacacatcgttactggtaatcgtcgeggecacgcecgttaaaccecaacttctga

atgttgacctcggatc
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Appendix 2 Maximum Likelihood example

Phylogeny Reconstruction |
ANALYSIS
Statistical Method = Maximum Likelihood
PHYLOGENY TEST

Test of Phylogeny — | Bootstrap method

Mo. of Bootstrap Replications = | 1000

SUBSTITUTION MODEL
Substitutions Type —» | MNucleotide |

Genetic Code Table =» Mot Applicable
Model/Method —> | Tarmura-Nei model |

RATES AND PATTERNS

Rates among Sites —)| Uniform Rates |

Mo of Discrete Garnma Categories = Mot Applicable

DATA SUBSET TO USE

Gaps/Missing Data Treatrment — | Use all sites |

Site Coverage Cutoff (%) —=» Mot Applicable
Select Codon Positions =» M 1st W 2nd ¥ 3rd ¥ Moncoding Sites |

TREE INFERENCE OPTIONS
ML Heuristic Method — | Nearest-Neighbor-interchange (NN
Initial Tree for ML = | Make initial tree outomatically (Default - NA/Bioh)

Initial Tree File =» Mot Applicable
Branch Swap Filter — | MNone |
SYSTEM RESOURCE USAGE
Murnber of Threads —* | 3 |

Figure 6: MEGA version X maximum-likelihood tree building parameters
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Appendix 3 Phylogenetic tree output

KP1-135F- Penicillium sp. 3
KP1-045A- Penicillium sp. 7
KP1-175M- Penicillium sp. 10
KP1-063J- Penicillium sp. 3
KP1-075B- Penicillium sp. 3
KP2-001F- Penicillium sp. 3
KP1-175L- Penicilium sp. 9
KP1-045C- Penicillium sp. 8
KP1-135C- Penicillium roseopurpureum
KP1-131T- Aspergillus fumigatus
KP1-131Q- Aspergillus fumigatus
KP2-001C- Aspergillus fumigatus
KP1-131AA- Aspergillus fumigatus
KP2-025D- Aspergillus fumigatus
KP1-131Y- Aspergillus fumigatus
KP1-063N- Aspergillus fumigatus
KP1-131L- Penicillium sp. 2
KP1-013B- Penicillium sp. 2
KP1-091A- Penicillium sp. 1
KP2-033H- Penicillium sp. 1
KP1-123A- Penicillium sp. 1
KP1-123B- Penicillium sp. 6
KP1-017E Penicillium sp. 1
—— KP2-033B- Penicillium sp. 4

KP1-131C- Thysanophora sp. 1
l_ KP1-131M- Thysanophora penicillioides
KP1-131DA- Thysanophora sp. 2

KP1-175G- Penicillium sp. 5
KP1-135B- Trichoderma sp.
KP1-131J- Myrothecium sp.
KP1-131H- hium bolleyi

KP1-119E- Aureobasidium sp.
KP1-131W- Diaporthe sp.
KP1-131S- Ramularia nyssicola
KP1-131R- Mollisia sp. 2
KP1-131F- Mollisia sp. 1
KP1-131B- Fungal sp. 3
KP1-131V- Fungal sp. 6
KP1-1318B- Fungal sp. 4
KP1-089A- Fungal sp. 2
KP1-017A- Fungal sp. 1

KP1-131DB- Ophiognomonia intermedia
—F KP2-013F- Fungal sp.

KP1-143A- chnikowia sp.

KP1-123C- Chrysosporium sp.
4‘__FKP1-1 19C- Paraconiothyrium sp.
KP1-131N- Fungal sp. 5

KP1-131K- Stagonosporop
KP1-131l- Dendryphiella sp. 2
KP1-135D- Dendryphiella sp. 3
KP1-045K- Dendryphiella sp. 1

KP2-033E- Fungal sp. 10

KP2-033D- Fungal sp. 9

I— KP1-131Z- Fungal sp. 7

KP1-017C- Coprinellus micaceus
KP2-005A- Phanerochaete sp
KP2-009A- Trametes versicolor
KP2-009B- Fungal sp. 8
KP1-143D- Trametes versicolor

Figure 7: KP Isolate tree from MEGA version X phylogeny analyses
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TC2-078- Colletotrichum acutatum
TC2-086- Glomerella sp
TC2-073- Colletotrichum acutatum
TC2-019- Colletotrichum acutatum
TC2-027- Colletotrichum acutatum
TC2-028- Colletotrichum graminicola
- TC2-061- Lecanicillium attenuatum
TC3-014- Fusarium sp.
TC2-062- Fusarium acuminatum
TC2-084- Fusarium acuminatum
TC2-069- Plagiostoma sp.
TC2-014- Phomapsis vaccinii
TC2-050- Phomopsis sp
TC2-041- Chaetornium globosum
TC2-057- Podospora sp.
TC3-006- Coniochaeta sp
Tcz 034- Nigrospora oryzae
TCZ 054- Nigrospora sp.

TC2-046- Annulohypoxylon multiforme
TC2-029- Seimatosporium sp.
TC2-025- Pestalotiopsis sp. 1

TC2-058- Pestalotiopsis microspora
TC2-072- Pestalotiopsis sp. 2

TC2-035- Ascomycota sp. 4

—

-
— .

TC2-089- Sphaerographium sp.
TC2-013- Leotiomycetes sp.
TC3-009- Neofabraea sp

TC2-031- Botryotinia fuckeliana
TC2-082- Ascomycola sp. &
TC2-020- Penicillium sp.

TC2-017- Lophodermium sp. 1

F TC2-043- Lophodermium sp. 2

TC2-012- Lophodermium seditiosum
TC3-005- Fungal sp. 1
TC2-063- Cladosporium sp. 3
TC2-074- Cladosporium sp. 4
TC2-045- Cladosporium sp. 2

TC2-030- Cladosporium herbarum

TC2-018- Cladosporium pseudocladosporioides
TC2-036- Cladosporium sp. 1

TC2-070- Cryptococcus flavescens
4,—: TC2-092- Cryptococcus sp.

010

i S

—

— 7

TC2-047- Spondiobolus sp. 2
TC2-044- L eptosphaerulina sp.
TC2-048- Paraconiothyrium sp.
TC2-091- Phoma sp. 2
TC3-002- Epicoccum sp.
TC2-052- Phoma sp. 1
TC2-039- Didymelia sp.
TC2-042- Ampelomyces sp.
TC2-049- Pleosporales sp.
TC2-053- Ascomycota sp. 2
TC2-022- Drechslera sp
TC2-026- Ascomycota sp. 3
TC2-051- Ascomycota sp. 1
TC3-003- Macrospora sp.

TC3-004- Alternaria alternata

TC2-01- Alternaria alternata

TC2-033- Alternana alternata

Figure 8: TC Isolate tree from MEGA verion X phylogeny analyses
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I— CT1-008A- Talaromyces minioluteus
100

| CT1-013A- Penicillium minioluteus

CT1-016A- Talaromyces minioluteus
76

CT1-006B- Penicillium sp.

CT1-011A- Neofusicoccum parvum

CT1-005A- Pestalotiopsis sp.

CT1-006A- Alternaria alternata

0.050

Figure 9: CT1 Isolate tree from MEGA version X phylogenetic analyses
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JAJ1-141- Paraphaeosperia neglecta
54 | JAJ1-113- Paraphaeosperia neglecta
JAJ1-093- Paraphaeosperia sp.

100

JAJ1-001- Paraphaeosperia verruculosa
82 ' JAJ1-045- Paraphaeosperia verruculosa
— JAJ1-133- Didymella sp.

|_‘JAJ1 -049- Paraphaeosperia neglecta

100 — JAJ1-137- Epicoccum nigrum

43|

JAJ1-009- Pestalotiopsis sp.

100

JAJ1-097- Nigrospora sphaerica

JAJ1-157- Hypoxylon perforatum
| JAJ1-025- Daldinia childiae

100! JAJ1-041- Daldinia childiae
100 | JAJ1-005- Pezicula neosporulosa
JAJ1-021- Pezicula neosporulosa

12

13

JAJ1-161- Dermateaceae sp.

JAJ1-129- Pezizomycetes sp.

43

JAJ1-061- Phyllosticta sp.

3

JAJ1-073- Aureobasidium pullulans

JAJ1-149- Endoconidioma populi

0.050

JAJ1-029- Clasosporium cladosporioides
— JAJ1-065- Dothidiomycete

100 - JAJ1-117- Mycosphaerellaceae sp.

Figure 10: JAJ1 Isolate tree from MEGA version X phylogeny analyses
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