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Abstract

The poorly studied phylum Kinorhyncha (mud dragons) consists of small, benthic
invertebrates inhabiting marine environments at depths ranging from the intertidal- to abyssal
zones worldwide. Kinorhyncha are members of the meiofauna, inhabiting the upper layers of
oxygenated sediment on the ocean floor. This study aimed at assessing the biodiversity of
Kinorhyncha in five selected fjords on the Norwegian Northwest coast in the Mgare og
Romsdal county; Alvundfjord, Sunndalsgra, @ksendal, Eidsvag and Eresfjord. In total, 166
Kinorhyncha specimens were identified to species/genus levels through sequencing parts of
the nuclear 18S gene. The identified Kinorhyncha belong to the six genera Pycnophyes,
Paracentrophyes, Kinorhynchus, Echinoderes, Semnoderes and Condyloderes. A significant
differentiation between number of specimens per species in each fjord was detected. There
was also discovered trends that different kinorhynch species prefer different
microenvironments (depths). High boat traffic and affiliated port activity, as taking place in

Sunndalsgra, likely reduces the diversity and abundance of kinorhynch communities.
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1. Introduction

1.1 Mud dragons (Kinorhyncha)

The Ecdysozoan phylum Kinorhyncha includes species that are part of the marine meiofauna
with a global distribution (Neuhaus and Higgins, 2002). The kinorhynch species prefer the
upper oxygenated layers (Vidakovi¢, 1984) of mud or sand in marine sediments from shallow
waters down to depths reaching up to 7800m in the Atacama Trench (Danovaro et al., 2002).
They can endure high fluctuations in salinities (Horn, 1978), pH and temperatures (Neuhaus

and Higgins, 2002), indicating their capacity to adapt to various environments.

In 1841, the French naturalist Felix Dujardin was the first to discover Kinorhyncha on the
north coast of the Bretagne, France (Huys and Coomans, 1989). Almost 180 years later, the
phylum is still poorly studied. But with new technologies and an increased fascination for life
too small to be seen with the naked eye, new discoveries are being made at an increasing
pace. This is documented by the growing number of scientific publications in recent years. A
quick search on google scholar (30.04.2020) revealed that since the first recognition of
Kinorhyncha in 1841 until the end of the 20t century, 948 articles were published. During
the last 20 years the number of articles concerning Kinorhyncha has increased by 730%, to a
total of 7860 publications.

The phylum Kinorhyncha is divided into two main orders, the Homalorhagida and the
Cyclorhagida, which constitutes of two and five families, respectively. Morphologically,
Homalorhagida and Cyclorhagida can be distinguished easily based on the overall body
shape. The cross-section body plan of homalorhagid species appears triangular, while the
cross-section of a cyclorhagid constitute a more rounded shape (Figure 1b and c). The
Cyclorhagida normally have several trunk spines together with a mid-terminal spine that is
not present in the species of the Homalorhagida order, which contrarily have two distinct
lateral terminal spines (Brusca et al., 2016). The World Register of Marine Species currently
documents a diversity of 298 species, with 24 genera within the order of Cyclorhagida and 18
genera within the order of Homalorhagida (WoRMS, 2020). However, the biodiversity of
Kinorhyncha is far from being comprehensively assessed, and the number of species in the

phylum is expected to rise considerably within the years to come.
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Figure 1: Overall body plan of Kinorhyncha and cross sections illustrating the conspicuous first
glance of morphological difference between orders. a) typical ventral kinorhynch body plan
constituting 13 segments divided into head, neck and trunk (Homalorhagida), the cross section of
b) the Cyclorhagida and c) the Homalorhagida (Neuhaus and Higgins, 2002).

The typical kinorhynch body plan as described by Neuhaus and Higgins (2002) consists of 13
segments, divided into head, neck and trunk (Figure 1a). Movement is achieved by extending
and retracting the introvert (Figure 2), a segmented mouth cone comprised with scalids,
creating a forward movement (Shirley, 2009). The kinorhynch diet is discussed usually under
the a priori assumption that Kinorhyncha are decomposers of organic material and diatoms
(Neuhaus and Higgins, 2002). Based on the muscular structures in the head and mouth cone
Hirose and Yamasaki (2015) found that some Kinorhynch species may feed on cellular
material, bacteria and other small particles. Brusca et al. (2016) provide a list of major
characteristics that separates Kinorhyncha from the other segmented ecdysozoan clades.
According to the list, the key features include that Kinorhyncha are triploblastic with a
bilateral segmentation, the species are either blastocoelomate or acoelomate, absence of
locomotory cilia, a complete gut-system and that Kinorhyncha are gonochoristic with directly
developed juveniles from embryo. As is typical for gonochoristic organisms, there is no
obvious differentiation between male and female, except the gonads and in some species



posterior segments. When morphologically distinguishing species, the number and placement
of spines and placids (constituting the neck) along with oral styles in the mouth cone are the
key diagnostic features.
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Figure 2: Schematic overview of introvert extension and retraction, creating a forward movement
with colour coded muscular systems involved in the process (Herranz et. al., 2014).

Kinorhyncha belongs together with Priapulida and Loricifera to the Scalidophora, which
constitutes a monophyletic clade within the Ecdysozoa in sister group relationship to
Nematoida and Panarthropoda (Giribet and Edgecombe, 2017). There is currently only
limited molecular data, and in particular genomic data, available for Loricifera, Priapulida
and Kinorhyncha. Accordingly, the Scalidophora is only a weakly supported clade in recent
phylogenetic and phylogenomic studies (Borner et al., 2014). The lack of molecular support
for the relationship within Scalidophora has led to a taxonomic subclade that is still largely

based on morphological characters (Giribet and Edgecombe, 2017).

Studies on taxonomy and phylogenetic relationships that are based on morphological
characters frequently have to cope with significant challenges that certainly also apply to the
Scalidophora in general and to the Kinorhyncha in particular. Three issues will briefly be

assessed. First, morphological features that discriminate species may be minute and difficult



to assess. Further they may challenge or even break during sampling and/or fixation.
Additionally, the morphological features may differ between developmental stages. For
Kinorhyncha, Sgrensen and Pardos (2008) provided a fairly good key for morphological
identification of kinorhynch species, but most of the species are still not easily
distinguishable and/or the determination of the morphological character stages may require
sophisticated equipment such as e.g. access to electron microscopes. Second,
morphologically based phylogenies are generally considered less reliable than molecular
based ones, often in cases where convergent evolution is present as discussed by Zou and
Zhang (2016) or when phenotypically similar species are impossible to discriminate based on
morphological traits (Correa et al., 2011). The latter certainly is a challenge with
Kinorhyncha. Importantly, molecular data are static, where scientists have a framework
consisting of the nucleotide arrangement for analysis. The morphological assessment can
differ depending of authors and/or time of evaluation. In that respect, molecular phylogenies
are interpretations of universal codes, in contrast to more subjective interpretations of
morphological characters used for phylogeny. Third, the lack of kinorhynch fossils poses a
particular difficulty for the morphological based assumption of the clade Scalidophora
(Zhang et al., 2015) and accordingly, the divergence time of Kinorhyncha, Priapulida and
Loricifera within Scalidophora remains unresolved. However, recently Zhang et al. (2015)
described a fossilized kinorhynch ancestor Eokinorhynchus rarus from the early Cambrian. A
careful morphological analysis of the specimen might shed new light on the phylogenetic

relationships within the subclade Scalidophora.

Molecular species identification of Kinorhyncha is by now possible to some extent, and
largely relies on nucleotide sequence data for two molecular markers, i.e. the nuclear
ribosomal 18S gene and the mitochondrial cytochrome oxidase subunit 1 (CO1) gene
(Yamasaki, 2017; Herranz et al., 2018; Randsg et al., 2019). Kinorhyncha phylogenies have
been reconstructed by comparing molecular data with morphological data to interpret
interrelationships within the kinorhynch taxon (Sgrensen et al., 2015) and molecular data
have also been used in attempts to the discovery of new species (Varney et al., 2019;
Yamasaki and Fujimoto, 2014). Nevertheless, the use of 18S and CO1 sequences as
molecular markers for species as tiny as Kinorhyncha is not necessarily straightforward. The
18S and CO1 target genes are found in all species, and usually highly conserved regions are

most suitable for designing universal primers. Accordingly, PCR based amplification and



sequencing approaches are highly susceptible for cross-contamination of DNA from other

sources.

In a recent study Schratzberger and Somerfield (2020) reviewed the impacts of human
activity that endangers the meiofauna community. They found that anthropogenic activities
such as bottom-fishing, introduction of invasive species and climate change reshape the
ocean floor, creating both abiotic (sediment texture, bed forms, oxygenation) and biotic
(biofilm, organic matter, community interactions) alterations. The Kinorhyncha are
distinctive due to the fact that they inhabit both the coastal zones and the deep seas.
Consequently, disturbances that happens in both coastal areas such as tourism, settlement,
industry, transport, agriculture, fishing and trade, and perturbations in the deep seas such as
bottom trawling, deep-sea mining and dumped waste (IPBES, 2019) mainly due to
population and economic growth, all affect the ecosystems the Kinorhyncha inhabit. The life
history of meiofauna generally constitutes short generation times and multiple offspring,
which is believed to make them less vulnerable to timing of disturbance and the rate of
recolonization can be rapid (Schratzberger and Somerfield, 2020). Nevertheless, lowered
survival rate and fitness due to habitat changes might exceed the tolerance limit threshold
making ecosystem recovery unfeasible. As mentioned above, Kinorhyncha prefer the
oxygenated layers of the sediments but with increasing temperatures of the water due to
global warming, the ability to hold oxygen decreases (Helm et al., 2011), this may directly
affect the kinorhynch ability to thrive and consequently decreases the potential for resistance.
Climate change and other anthropogenic activities disrupt ecosystems, fragments or eliminate
habitats through increased water temperatures, creates oxygen deficiency, acidification,
eutrophication, upwelling and intensification of storm activities (IPBES, 2019), which in turn
affect both the life histories of species and the fundamental structure of their habitat. These
changes to the meiofaunal community may lead to a turnover of species composition from a
meio- and macrofauna dominated habitat, to a homogenic habitat largely consisting of
microbes able to survive in anaerobic environments (Franco et al., 2008). The listed factors of
human disturbances on the marine environment, represent major menaces to the ecosystem

services the meiofauna community serves.



1.2 Aim of the thesis

There is until today no comprehensive assessment of kinorhynch biodiversity in Norway, and
reports of kinorhynch occurrence along the Norwegian coastline have only been
circumstantial. The most comprehensive survey has been performed in the artsdatabanken.no
founded artsprosjekt “Kinorhyncha — a poorly known and neglected animal phylum” in
2013-14 (project number knr. 56-12, pnr. 70184227, assigned to Prof. Lutz Bachmann,
Natural History Museum Oslo). The project delivered a first rough overview on Kinorhyncha
diversity and identified, although not exhaustively assessed, the inner fjords of Mare og

Romsdal, Norway, as conspicuously species rich (personal information).

This thesis aimed at an in-depth assessment of the kinorhynch biodiversity in five selected
fjords, i.e. Sunndalsgra, @ksendal, Alvundfjorden, Eidsvag and Eresfjorden in Mgre og
Romsdal, Norway. Particular emphasis was on seasonal variation and depth zonation of the
kinorhynch meiofauna community. The selected fjords differ strikingly in the extent of
human activities that may impact local ecological parameters, and thus, also kinorhynch

diversity and abundance.



2. Materials and methods

2.1 Sampling locations

Fieldwork to collect Kinorhyncha specimens was conducted in May, July and September
2019 at five fjord localities on the Norwegian northwest coast of Mgre og Romsdal, in order
to monitor seasonal variation in species abundance and diversity. In total, 81 environmental
samples were taken from the five selected fjords (Figure 3 and 4); Tingvolifjorden at
Sunndalsgra and @ksendal, Trongfjorden at Alvundfjord, Langfjorden at Eidsvag and
Eresfjord. Sampling depths ranged from ca. 5m to ca. 160m (Table 1). Alvundfjorden,
Eidsvag and @ksendal were sampled at all three points in time, whereas Sunndalsgra and

Eresfjorden were only sampled in July and September.

Knowledge from a previous monitoring of Kinorhyncha biodiversity (personal
communication) led to the decision of which fjords to sample. For the localities
Alvundfjorden, @ksendal and Eidsvag the previous survey had shown that Kinorhyncha
species could be commonly found at these localities. Although the five fjords are located
within short geographical distances, they are affected by different kinds and extent of human
activities; ranging from the almost non-impacted Eresfjorden with mainly agriculture and
mostly local transit, to the highly impacted Sunndalsgra, a regional center with the largest

aluminium factory in Europe and associated port facilities (Table 2).

The number of people connected to the fjords and associated settlements/towns was expected
to represent an important factor on how the fjords’ ecology is affected. In the sampling area
of this thesis, the amount of sewage and other waste certainly increases with large
populations as in the Sunndalsgra and Eidsvag communities, but also the agricultural
landscape in Alvundfjord, @ksendal and Eresfjord cause runoff that might affect the
physicochemical balance in the fjords. Other activities such as transportation of large cargo
and boats in the fjords cause upwelling of sediments that might also disturb the meiofauna
including Kinorhyncha. The fjords in Sunndalsgra and Eidsvag are in this thesis considered
fjords with substantial human impact due to population numbers, the town's status as
commercial centers in the area and the corresponding association to ports and utilization of

the fjords. The @ksendal settlement has the smallest population number of the targeted fjords
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but was first of all selected due to its location in respect to Sunndalsgra. The side fjord of
Tingvollfjorden at @ksendal might also be affected by heavy traffic of large cargo ships due
to the factory located in Sunndalsgra, although the valley at @ksendal itself is rural.
Alvundfjord was selected as a fjord only moderately impacted by human activities. Eresfjord
is regarded as the least impacted fjord from human activities with only a small local harbour

and low population numbers.

The fjords were targeted to address if the extent of local human impact in the fjords affects

the abundance and species diversity of Kinorhyncha.
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Figure 3: Overview map of the sampled fjords Eidsvag, Eresfjorden, @ksendal, Sunndalsgra and
Alvundfjord in the Mgre og Romsdal county, Norway, in 2019.
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Figure 4: Detailed map of the sampling locations with sampling depth (meters) plotted for each fjord,
a) Alvundfjord, b) Eidsvég, ¢) @ksendal, d) Sunndalsgra and e) Eresfjorden.
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Table 1: Sampling locations, sample 1D, geo coordinates, depth and date for each sampling site on the
northwest coast of Mare og Romsdal, Norway 2019.

Sampling site Sample ID  Latitude Longitude  Depth (m) Date
Alvundfjord 500 62.83957 08.50640 40 14.05.19
501 62.84041 08.50010 60 14.05.19
502 62.84512 08.49270 70 14.05.19
503 62.85209 08.48115 100 14.05.19
504 62.85922 08.46732 160 14.05.19
505 62.83861 08.50675 10 14.05.19
Eidsvag 506 62.77223 08.05484 NA 14.05.19
507 62.77226 08.04996 10 14.05.19
508 62.77189 08.04495 20 14.05.19
509 62.77110 08.03842 30 14.05.19
510 62.76949 08.03181 40 14.05.19
511 62.76741 08.03133 70 14.05.19
512 62.76571 08.02402 100 14.05.19
@ksendal 513 62.72167 08.43465 10 15.05.19
514 62.72167 08.43465 10 15.05.19
515 62.72215 08.43208 60 15.05.19
516 62.72435 08.43039 100 15.05.19
517 62.72787 08.43184 70 15.05.19
518 62.73174 08.42332 NA 15.05.19
Eidsvag 519 62.77222 08.05005 10 09.07.19
520 62.77180 08.04473 20 09.07.19
521 62.77097 08.03827 30 09.07.19
522 62.76951 08.03124 40 09.07.19
523 62.76723 08.03123 70 09.07.19
524 62.76571 08.02352 100 09.07.19
525 62.76322 08.00780 140 09.07.19
Sunndalsgra 526 62.67696 08.52595 30 09.07.19
527 62.67648 08.52659 10 09.07.19
528 62.67957 08.53263 10 09.07.19
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529 62.68070 08.53420 20 09.07.19
530 62.68264 08.53444 50 09.07.19
531 62.68495 08.53446 70 09.07.19
532 62.68976 08.53787 100 09.07.19
533 62.67554 08.52438 5 09.07.19
@ksendal 534 62.72786 08.43198 70 09.07.19
535 62.72445 08.43048 100 09.07.19
536 62.72215 08.43208 60 09.07.19
537 62.72224 08.43443 40 09.07.19
538 62.72167 08.43465 10 09.07.19
Alvundfjord 539 62.85918 08.46674 160 10.07.19
540 62.85185 08.48090 100 10.07.19
541 62.84512 08.49270 70 10.07.19
542 62.84037 08.50019 60 10.07.19
543 62.83978 08.50667 40 10.07.19
544 62.83848 08.50490 20 10.07.19
545 62.83849 08.50695 10 10.07.19
Eresfjord 546 62.68532 08.14172 5 10.07.19
547 62.68728 08.14209 20 10.07.19
548 62.68956 08.13616 40 10.07.19
549 62.69270 08.13301 50 10.07.19
550 62.69904 08.12543 60 10.07.19
Alvundfjord 551 62.85916 08.46663 160 25.09.19
552 62.85198 08.48106 100 25.09.19
553 62.84505 08.49264 70 25.09.19
554 62.84035 08.50018 60 25.09.19
555 62.83979 08.50671 40 25.09.19
556 62.83850 08.50490 20 25.09.19
557 62.83853 08.50696 10 25.09.19
Sunndalsgra 558 62.68875 08.53786 100 25.09.19
559 62.68491 08.53447 70 25.09.19
560 62.68268 08.53453 50 25.09.19
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561 62.68067 08.53422 20 25.09.19
562 62.67955 08.53265 10 25.09.19
563 62.67648 08.52665 10 25.09.19
564 62.67696 08.52579 30 25.09.19
@ksendal 565 62.72784 08.43202 70 25.09.19
566 62.72444 08.43053 100 25.09.19
567 62.72215 08.43202 60 25.09.19
568 62.72224 08.43443 40 25.09.19
569 62.72167 08.43465 10 25.09.19
Eresfjord 570 62.69903 08.12543 60 26.09.19
571 62.69269 08.13296 50 26.09.19
572 62.68958 08.13619 40 26.09.19
573 62.68729 08.14207 20 26.09.19
574 62.68533 08.14175 5 26.09.19
Eidsvag 575 62.77218 08.04998 140 26.09.19
576 62.77180 08.04480 100 26.09.19
577 62.77096 08.03834 70 26.09.19
578 62.76954 08.03128 40 26.09.19
579 62.76724 08.03123 30 26.09.19
580 62.76544 08.02304 20 26.09.19
581 62.76325 08.00780 10 26.09.19

Table 2: Population numbers and local economy in the settlements connected to the targeted fjords.
Population numbers collected from Statistisk Sentralbyra (Statistisk sentralbyra, 2020).

Settlement  Population

Municipality Economy-

Sunndalsgra 4140
@ksendal 370
Alvundfjord 470
Eidsvag 950

Eresfjord 360

Sunndal

Sunndal

Sunndal

Molde

Molde

Industry and regional commercial center
Agriculture

Agriculture and small industry

Small industry and local commercial center

Agriculture

= the assessment is based on a rough overall impression by the author
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2.2 Sampling methods

Sampling was conducted from a small boat. A van Veen grab was used to collect
approximately 1-2 kg sediment per haul (Figure 5). Meiofauna was extracted from the
sediments by means of the bubble-and-blot method (Giere, 2009), and stored in 96% ethanol
in plastic test tubes for downstream processing and storage. In brief, the bubble-and-blot
method makes first a homogenous blend of seawater and mud by pouring the sample from
one bucket into another until a homogeneous mixture are obtained (Figure 6). At the same
time air bubbles are produced that drive meiofauna to the surface, where they can readily be
collected with a sheet of paper. The meiofauna specimens were washed from the paper into

the test tube with 96% ethanol. The test tubes were marked with sampling number associated

with coordinates and depth of the sample site.

Figure 5: Van Veen grab used to collect seafloor sediment samples, by manually hauling the grab
into boat.
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Figure 6: Schematic overview of bubble-and-blot method as described by Yamasaki (2017).
a) seawater and sediment are mixed by pouring substance from one bucket into another, b) creating a
homogenous blend by multiple repetitions of pouring, c) collecting specimens from sheet of paper.
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The environmental samples were thoroughly examined in lab at the Natural History Museum
in Oslo with a stereo microscope at 10x magnification. Kinorhyncha specimens were
identified based on overall morphology, and individually hand-picked from the meiofauna
samples and stored in 1.5ml reaction tubes containing 30 ul 96% ethanol for downstream
DNA analysis. The specimens were also sorted as either Homalorhagida or Cyclorhagida
during the morphological identification process. However, some of the very small specimens,
suspected of being juvenile stages, could not be unambiguously identified as homalorhagids
or cyclorhagids. The number of segments was then counted, and overall body structure was
examined in order to determine if the specimens belonged to the phylum of Kinorhyncha. In
case of uncertainty, the respective specimens were nevertheless picked for downstream
molecular analyses as ‘suspected’ Kinorhyncha. In addition, the presence of microplastics in

the environmental samples was noted.

2.3 Molecular analysis

For DNA extraction of individual kinorhynch specimen the protocol of the QlAamp DNA
Micro Kit (Qiagen) for “Isolation of genomic DNA from tissues” was used, resulting in 30uL
of isolated total genomic DNA. Subsequently, two molecular markers were targeted for by
Polymerase Chain Reaction (PCR) employing the thermostable AmpliTaq Gold™ DNA
Polymerase (ThermoFisher Scientific). The experimental conditions are presented in Table 3.
For the nuclear ribosomal 18S, the primer pairs S30/5FB, 4FB/1806R and 18S-323dir/18S-
823rev were used, and for the mitochondrial Cytochrome Oxidase Subunit 1 (CO1) the
primer pair LCO1490/HC0O2198 were used (Table 4).

Table 3: Cycling conditions during PCR amplification of 18S and CO1 markers of individual
Kinorhyncha specimens.

34 cycles
Initial denaturation Denaturation Annealing Extension Final extension

Temp (°C) 94 94 56/55 72 72

Duration 5,00 0,30 0,45 1,00 7,00

18



During PCR amplification of DNA, the denaturation, annealing temperature and extension
are important factors. If annealing temperature is set too low the primers are susceptible for
cross amplification by non-specific annealing to other locations than the targeted ones on the
DNA strand. In contrast, a too high annealing temperature will lead to a reduced reaction
efficiency as the possibility of the primer to anneal is significantly reduced (Rychlik et al.,
1990). An optimization test of annealing temperature for primer pair 18S-323dir/18S-823rev
was conducted and optimal Tawas found to be 55°C. Following amplification, PCR products

were visualized using standard agarose gel electrophoresis.

Table 4: Primers used in PCR for amplification of 18S and CO1 targeted regions.

18S  S30 Forward GCTTGTCTCAAAGATTAAGCC
SFK Reverse TTCTTGGCAAATGCTTTCGC
4FB Forward CCAGCAGCCGCGGTAATTCCAG
1806R Reverse CCTTGTTACGACTTTTACTTCCTC

18S-323dir  Forward ATAACGGGTAACGGYGAATCAGGG

18S-823rev  Reverse TTATTCCATGCACCACTATWCAGGC

COl1 LCO1490 Forward GGTCAACAAATCATAAAGATATTGG

HCO2198 Reverse TAAACTTCAGGGTGACCAAAAAATCA

The obtained PCR products were purified and subsequently Sanger sequenced. The actual
DNA-sequencing was outsourced to StarSEQ Mainz, Germany. The sequencing results were
received digitally both as text-files including the sequences after base-calling and as abl
formatted trace files containing the DNA sequence electropherogram as well as raw data

along with some other ‘run’ information.
The electropherograms were viewed using the MEGAX software (Kumar et al., 2018), and

ambiguous positions were either trimmed or edited manually. The edited sequences were

screened against GenBank using BLAST (Basic Local Alignment Search Tool) function
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(Johnson et al., 2008) of the National Center for Biotechnology Information (NCBI). The
highest scoring database entries were used to determine the Kinorhyncha specimens to

species or at least to genus level.

The specimens that were molecularly identified to species/genus were then registered to the
Corema (Collection and Research management) database of the Natural History Museum in
Oslo to ensure that the information will be available with open access to scientists and

enthusiasts interested in the meiofauna.

2.4 Statistics

The Kruskal Wallis test with a following Bonferroni post hoc test, was run to assess the
statistical support for possible variation in the three key questions of this thesis. Firstly, if the
distribution of specimens per species is the same across each fjord. Secondly, if the
distribution of number of specimens is the same across depth zonation. And thirdly, if there is
statistical support for seasonal variation in number of specimens at each sampling site. The
statistical analysis was conducted in SPSS Statistics (available from

https://programvare.uio.no/produkt/6861.html).

A relative abundance curve (RAD) was generated using Microsoft Excel to detect variation in
species richness and species evenness of both the whole dataset and for the distribution
between Homalorhagida and Cyclorhagida. The species richness is defined as the number of
species found in a habitat or ecosystem and the species evenness is defined as the
mathematical independent variable drawn from the species richness (Gosselin, 2006). The
species evenness shows the distribution of species based on the species richness across the

ecosystem of interest.
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3. Results

In total, 394 Kinorhyncha individuals were morphologically identified in the meiofauna
samples collected in the five selected fjords in Mgre og Romsdal, Norway, by screening with
stereo microscope. Additionally, plastic particles were noticed in all environmental samples
collected. A breakdown of the identified specimens according to sampling period, sampling
depth and geographic origin is provided in Figure 7. Overall, the highest number of

specimens were identified from Eidsvag, and the least in Sunndalsgra.

All individual specimens were subject to molecular species identification using either parts of
nuclear 18S ribosomal gene and/or the mitochondrial cytochrome oxidase | gene. Of the 394
Kinorhynch specimens, 166 (42%) individuals were successfully determined to either species
(96 specimens) or genus level (70 specimens) using molecular markers. The compiled
sequence data are provided as supplementary information S1. The identified Kinorhyncha
species belonged to six genera; three genera belonging to the order Homalorhagida and three

to the order Cyclorhagida. A list of species is presented in Table 5.

Table 5: Kinorhyncha species found in selected fjords in Mgre og Romsdal, Norway (2019).

Order Genera Species
Homalorhagida Pycnophyes rugosus
zelinkaei
sp.
Paracentrophyes quadridentatus
Kinorhynchus giganteus
Cyclorhagida Echinoderes capitatus
setiger
sp.
Semnoderes armiger
Condyloderes sp.

The relative species frequency of each molecularly identified Kinorhyncha species compiled
for the whole sampling period and area was calculated (Figure 8). Pycnophyes rugosus was

found to be most common (25%) relative to the other species. Specimens only identified to
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the genus Pycnophyes made up for 35%. The least abundant species was Kinorhynchus

giganteus, represented with only one specimen collected in Eidsvag.
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Figure 7: Total numbers of morphologically identified Kinorhyncha specimens collected in 2019

from five selected fjords in Mare og Romsdal, Norway. The sampling depth and season is indicated.
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Figure 8: Relative frequency of molecularly determined Kinorhyncha species collected in five
selected fjords in Mare og Romsdal, Norway 2019.

A relative abundance curve analysis was performed to interpret the species richness and

species evenness (Figure 9, Table 6). The species richness in Mgre og Romsdal proved to be

10. Based on the steep slopes observed, the species evenness proved to be low for both the

whole sampling set as well as for the classes Homalorhagida and Cyclorhagida separately.
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Figure 9: Rank abundance curves for the Kinorhyncha specimens collected in Mgre of Romsdal,
Norway 2019, a) the whole Kinorhyncha dataset and b) for Cyclorhagida and Homalorhagida
separately.

Table 6: Rank abundance values of Kinorhyncha species identified in Mgre og Romsdal, 2019.

Rank Species Order # individuals Proportion
1 Pycnophyes sp. Homalorhagida 59 0.35
2 Pycnophyes rugosus Homalorhagida 41 0.25
3 Semnoderes armiger Cyclorhagida 22 0.13
4 Paracentrophyes quadridentatus Homalorhagida 14 0.08
5 Pycnophyes zelinkaei Homalorhagida 12 0.07
6 Condyloderes sp. Cyclorhagida 8 0.05
7 Echinoderes capitatus Cyclorhagida 3 0.02
8 Echinoderes setiger Cyclorhagida 3 0.02
9 Echinoderes sp. Cyclorhagida 3 0.02
10 Kinorhynchus giganteus Homalorhagida 1 0.01
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Figure 10: Number of molecularly identified Kinorhyncha species in each of the five targeted fjords
Alvundfjord, Sunndalsgra, @ksendal, Eidsvag and Eresfjord in Mgre og Romsdal, Norway.

A seasonal increase of the number of sampled and molecularly determined specimens (Figure
10) is observed in Alvundfjord with seven specimens in May, 16 specimens in July and 27
specimens molecularly identified in September (Figure 11 a). The depth with the highest
number of individuals in Alvundfjorden were found to be at 70 meters in July and at 40
meters in May and September. For Eidsvag the highest species richness of all sampled fjords
was found, where 59 specimens could be molecularly determined (Figure 11 b). The highest
abundance of kinorhynch individuals in Eidsvag was found at 30 meters depth in July. In
total, there were 6 specimens in May, 33 in July and 20 in September. @ksendal revealed a
lower species richness, with a total of 21 specimens molecularly identified (Figure 11 c). The
highest number of specimens was found in September with 11 specimens. Most specimens
were found at a depth of 10 meters in both May and September. Sunndalsgra proved to be the
fjord with least number of kinorhynch specimens with 12 individuals molecularly determined
(Figure 11 d). All specimens were sampled at only two locations, at 70 meters and 100
meters. Eresfjorden revealed a relatively high number of specimens with 17 in July and 7
specimens in September. The highest number of specimens were found at a depth of 20
meters in both July and September (Figure 11 e).
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A Kruskal Wallis test revealed statistical differentiation in the distribution of specimens per
species across each targeted fjord (y2(4) = 11.979, p = 0.018). The Bonferroni post hoc test
revealed differentiations between Pycnophyes sp. and Kinorhynchus giganteus, Condyloderes
sp., Echinoderes sp., Echinoderes setiger and Echinoderes capitatus. A distinction was also
found between Pycnophyes rugosus and Kinorhynchus giganteus, Condyloderes sp.,
Echinoderes sp., Echinoderes setiger and Echinoderes capitatus. The significant
differentiation between the targeted fjords were found to be Eidsvag relative to Sunndalsgra

and @ksendal, and Alvundfjord relative to Sunndalsgra, @ksendal and Eresfjord.

A significant seasonal differentiation of Kinorhyncha abundance could not be supported by a
Kruskal Wallis test (x2(2) = 5.565, p = 0.062), and a subsequent post hoc test was therefore
not conducted. There was no obvious seasonal peak in species abundance, but a clear
population growth was noticed between May and July sampling. In Eidsvag and Eresfjord the
highest abundance of Kinorhyncha was found in July with 33 and 17 specimens respectively.
Alvundfjorden and @ksendal showed the highest abundance in September with 27 and 11
specimens molecularly determined. No seasonal variation was observed in Sunndalsgra based

on the molecularly identified specimens (Figure 12).
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Figure 12: Variation in seasonal abundance of Kinorhyncha in each sampled fjord based on
molecularly determined specimens observed in May, July and September on the northwest coast of
Norway, Mgre og Romsdal 2019.
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There was no statistical support for another key hypothesis of this thesis, i.e. the of number of
specimens across depth zonation did not differ significantly (y2(10) = 14.371, p = 0.157). The
Bonferroni post hoc test was subsequently not conducted as no significant results were found
in the Kruskal Wallis test. Nevertheless, trends can be seen in the dataset (Figure 13). Species
of the genus Echinoderes tend to prefer depths deeper than 70 meters. As a consequence of a
small dataset, all the Echinoderes specimens were clustered together. Semnoderes armiger
and Paracentrophyes quadridentatus seem to inhabit almost the same depths, at 20-60 meters
and 30-70 meters respectively. The genus of Condyloderes were only found between depths
of 60 and 100 meters, whereas the genus of Pycnophyes were found at almost all sampled
depths. Pycnophyes zelinkaei were found at depths between 20 and 40 meters, Pycnophyes
sp. at depths of 10 to 60 meters and Pycnophyes rugoses between depths of 60 and 160
meters. For Kinorhynchus giganteus nothing can be stated in this report as only one specimen

could be detected.

|
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som —— Paracentrophyes quadridentatus
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Figure 13: Trends in depth zonation of Kinorhyncha species in Mgre og Romsdal, Norway 2019.

In order to assess the quality of the molecular species identification, a quick heuristic
maximum likelihood (ML) analyses with nearest-neighbour-interchange (NNI) was generated
with MEGAX, for the 18S sequences obtained for the sampled kinorhynch sequences

(Figure 14). The resulting dendrogram makes phylogenetic sense and illustrates the
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phylogenetic relationships between the Kinorhyncha species collected in the five sampled

fjords Alvundfjorden, Eidsvag, @ksendal, Sunndalsgra and Eresfjord.
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Figure 14: ML phylogenetic tree of 18S sequence data representing the molecularly identified
Kinorhynch species collected in 2019 in selected fjords of Mare og Romsdal, Norway. Bootstrap
support values based on 1000 replicates are indicated.
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4. Discussion

The current study assessed the kinorhynch biodiversity in five targeted fjords in the Mgare og
Romsdal county, Norway. The selected fjords ranged from the almost non-impacted fjord
Eresfjorden only experiencing local transit to Sunndalsgra, where the largest aluminium
factory in Europe is based. This exploitation of the fjords as well as local environmental

factors certainly affect the population structures of Kinorhyncha.

In total, 394 kinorhynch specimens were morphologically identified, but only 166 individuals
could be confirmed as Kinorhyncha by molecular species identification. There are several
reasons that might explain the discrepancy in the morphological and molecular approaches
for kinorhynch identification. The morphological procedures applied in this study were a
somewhat superficial ‘quick and dirty” approach to rapidly screen the meiofauna samples for
downstream analyses. There is very few obvious morphological characteristics in
Kinorhyncha and juvenile stages of other meiofauna organisms can easily be misinterpreted.
In addition, misinterpretation of morphological features of Kinorhyncha may have occurred
more frequently in the initial phase of the thesis before extended experience with this phylum
had been obtained. Indeed, the discrepancy of morphological and molecular identification
was more frequent in the May and July samplings than in September. However,
morphological misidentification did not affect this thesis other than leading to an increased
workload for the molecular species identification. Other reasons for the observed discrepancy
between morphological and molecular species identification may be due to the process of
manually transferring the Kinorhyncha specimens from the environmental samples to small

reaction tubes, and it cannot be excluded that some specimens got lost underway.

In the course of the molecular species identification it turned out that the less specific and
universal primer pairs S30/5FK, 4FB/1806R and LCO1490/HC02198 proved to be highly
susceptible to cross-contamination. The targeted genes are present in all animals, and 18S in
particular is highly conserved. While this on the one hand allows for designing universal
primer pairs it also opens for amplification of contaminating DNA, a risk that is of even
greater concern when using low annealing temperatures. The obtained sequence data
confirmed to some extent the morphological misidentification issue and identified other

meiofauna species such as e.g., nematodes, polychaetes and annelids. Nevertheless, these
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primers allowed identification to species level, whereas the alternative and more specific
primer pair of 18S-323dir/18S-823rev in some cases did not provide enough information to
determine specimens to species level. During the molecular species identification, none of the
sequences obtained with the CO1 primer pair LCO1490/HCO2198 provided good enough
sequences to be implemented in the species determination. Most of the CO1 generated
sequences came at best from contaminating material. Accordingly, only the 18S gene were
used in the identification. It is also noteworthy that the DNA lab at the Natural History
Museum in Oslo is a multi-user facility, which implies an increased risk of contamination

between projects.

4.1 Biodiversity of Kinorhyncha in the targeted fjords

In the targeted fjords in Mgre og Romsdal a relatively low Kinorhyncha species richness was
observed with only seven species within six genera identified. The species evenness also
proved to be relatively low, with a high abundance of Pycnophyes species. Even with a more
specific look at the distribution of species/genera identified within the classes of
Homalorhagida and Cyclorhagida, the species evenness was still low. The steeper slope of
the cyclorhagids compared to the homalorhagids visualized in the RAD curve (Figure 9 b)
indicates a slightly skewed distribution of more homalorhagid specimens present than
cyclorhagids. The list of identified Kinorhyncha species in the course of this study includes
Pycnophyes rugosus, Pycnophyes zelinkaei, Paracentrophyes quadridentatus, Echinoderes
capitatus, Echinoderes setiger, Semnoderes armiger and Kinorhynchus giganteus. Some of
the specimens could not be determined to species level, but were identified to genus level, i.e.
Pycnophyes, Condyloderes and Echinoderes. Overall, a significant differentiation in number

of specimens of each species was observed between sampled fjords.

In the targeted fjords Kinorhyncha were detected with a significant differentiation in both
diversity and abundance. As suspected due to the high level of human activities particularly
when regarding the port facilities, Sunndalsgra showed the lowest abundance and diversity of
Kinorhyncha. All specimens molecularly identified to species level were unpredictably found
at depths of 70 and 100 meters. The low abundance of Kinorhyncha found in Sunndalsgra
compared to the other sampling fjords might indicate limited habitat and ecological resources

for meiofauna in this area due to the heavy traffic and possible pollution associated with the
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aluminium factory. The factory port facilities generate soil-, water- and air pollution from the
cargo ships (Trozzi and Vaccaro, 2000) transporting aluminium, which all contributes to a
less favourable habitat on the ocean floor. In addition, the propeller of large cargo boats can
whirl up the sediments, creating abrupt alterations of the meiofauna habitat which is regarded
as one of the major factors threatening the meiofauna community (Schratzberger and
Somerfield, 2020).

The side fjord of Tingvollfjorden at @ksendal is geographically very close to the Sunndalsgra
sampling localities. Initially @ksendal was expected to be an ideal location in Tingvollfjorden
where Kinorhyncha prospering could be detected. But only a slightly higher species richness
than in Sunndalsgra was observed. Since the fjord of @ksendal locally only is affected by
small-boat transit and agriculture, the data collected may indicate that the ship activity at

Sunndalsgra also impact the Kinorhyncha diversity at @ksendal.

Alvundfjord is also geographically close to Tingvollfjorden but the inner parts of the two
fjords; Tingvollfjorden and Trongfjorden, are separated from each other by an extended
ridge. Here, a seasonal increase in abundance was observed. Alvundfjord represent the most
diverse sampling site with nine of the observed species/genera present. The highest
abundance of kinorhynchs was found at water depths of 40 meters, closely followed by 70
meters. Given that there are minor human activity at Alvundfjord, this fjord may reflect the
most natural situation in the larger Tingvollfjord area. In that respect, Alvundfjord could
potentially reflect the kinorhynch diversity in Tingvollfjord without the human alterations

observed in Sunndalsgra.

Eidsvag represented the fjord with the highest abundance of Kinorhyncha of the targeted
fjords. Although with a somewhat speculative peak of abundance in July. Eidsvag is known
from previous studies (personal communication) for being a Kinorhyncha diversity hotspot,
which was confirmed in this study. Eidsvag represented the second most impacted fjord in
terms of human activities and seem to contradict the initial expectation that human impact
affects the abundance of Kinorhyncha, or at least might confirm that Kinorhyncha prospering
is not affected by moderate human activities as how the fjord of Eidsvag is utilized. Whether
the high number of specimens could be a result of high amounts of nutrition run-off
associated with a larger town and the surrounding agriculture could be an explanation to the

abundance observed. However, this seem unlikely as Eresfjord and @ksendal in that case also
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would yield a higher abundance of Kinorhyncha. Therefore, the elevated abundance of
kinorhynchs due to the excess input of nutrition from agriculture seem unlikely but cannot be
ruled out. However, the observed abundance of Kinorhyncha in Eidsvag suggests that the
level of human activity in this fjord at least does not negatively affect the Kinorhyncha
diversity. It may indicate that the differentiation between the abundance of Kinorhyncha in
Eidsvag and Sunndalsgra are caused by the port activity in Sunndalsgra. If true, one may
conclude that other parameters such as population size of the town/settlement closely
associated with the targeted fjord is of less importance for meiofauna diversity. Furthermore,
the Eidsvag fjord has an entirely different geographical direction than all the other fjords.
Eidsvag is located in a north-south direction, and the other targeted fjords are all located in an
east-west direction. If ecological parameters are affected by this geographical direction or not

would only be speculations, but it is worth noticing.

Among the targeted fjords in this study, Eresfjord is regarded the least impacted fjord of
human activity. Nevertheless, species richness was found to be relatively low, with only four
identified species/genera. Eresfjord and Eidsvag should in theory be highly comparable as
they are both located in the end of Langfjorden, but this study provides too little information
from Eresfjord to comprehensively compare these two fjords. In addition, Eresfjord is much
shallower than the other fjords with the highest Kinorhyncha abundance found at a depth of
20 meters. It must also be noted that Eresfjord, together with Sunndalsgra, was only sampled

during July and September, which may represent a sampling bias.

4.2 Seasonal variation

When availability to light and temperatures increase, the primary production is expected to
grow (Brown et al., 2004). Based on the a priori assumption that Kinorhyncha feed on
diatoms and decompose organic material, a direct consequence of the increased availability to
resources from approximately March until September, would be an increased frequency of
reproductively mature Kinorhyncha (Higgins and Fleeger, 1980). In that respect, this would
lead to a kinorhynch population growth during this surveys time of sampling. From sampling
period in May to July an increase in abundance was observed, with a roughly fourfold
increase in the number of Kinorhynch specimens. With the highest recruitment period of
juvenile Kinorhyncha in May to September (Higgins and Fleeger, 1980), the population is
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expected to experience a peak in population density to ensure population survival during
times of scarce resources. But the seasonal variation in Kinorhyncha abundance observed in
the target fjords in Mgre og Romsdal, is not consistent with the expected outcome from the
increased availability to resources nor population growth. The September sampling revealed
a slightly lowered number of molecularly identified specimens, which in turn indicate a
somewhat decrease in population abundance. This could be a consequence based on technical
issues described above in both sampling and molecular species identification. However, it
could also be elucidated by three possible biological explanations; the possible peak in
population growth a) occurred in between sampling times, b) occurred after sampling ceased
or c¢) there is no clear peak of population growth in the Kinorhyncha population in Mgre og
Romsdal. Regardless, there was not detected any statistical significance for a seasonal
variation in the kinorhynch community structure in Mgre og Romsdal. In addition, there was
also an issue with uneven sampling as Sunndalsgra and Eresfjord were sampled only in July
and September, which created an inconsistency that surely affected the information obtained
to detect seasonal variation. The May sampling had to be dropped for the two localities due to
issues with time management of the fieldwork, which was improved in July and September.
On the other hand, the relatively small dataset turned out to be a more serious issue for this
study. To fully explore the potential of seasonal variation, a more comprehensive sampling
period might yield a better dataset to provide information on seasonal variation in the

Kinorhyncha community in Mgre og Romsdal, Norway.

4.3 Depth zonation

The Kinorhyncha have been recorded thriving at a wide variety of depths, ranging from the
intertidal to the abyssal zones (Mclntyre, 1962; Danovaro et al., 2002; Neuhaus and Blasche,
2006; Adrianov and Maiorova, 2015). The current study covered only depths until ca 160
meters, and there was no significant differentiation found between number of specimens
relative to depth for the five targeted fjords. The minor differentiation in Kinorhyncha
abundance depending depth zonation observed in this study can therefore only be seen as
trends without sufficient statistical support. In an attempt to obtain some indication of
optimal depth zonation in Mgre og Romsdal, the depths were clustered together in ranges of
35 meters; 5-40, 45-80, 85-120, 125-160. But neither this clustering revealed any further

insight, and a significant differentiation in Kinorhynch abundance was subsequently not
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found. Here, a larger sample size is certainly required for a more powerful analysis.
Echinoderes species as well as Pycnophyes rugosus seem to prefer depths below ca 60-70
meters whereas Semnoderes armiger and Paracentrophyes quadridentatus seem to prefer less
deep habitats. Although currently only trends, the various Kinorhyncha species occurring in
the fjords on the Norwegian northwest coast seem to have adapted to particular

microenvironments.

4.4 Human impact on the kinorhynch community

The assessment of human impact has in this study been focusing on the level of utilization of
the fjords in respect to fishing, passage and transport, and size of the associated settlements.
Other than the aluminium factory and associated activities in Sunndalsgra, there was not
recorded any heavy utilization in the other fjords, where only small-boat passage was
observed, and no heavy fishing nor aquaculture occurred. As reported by Schratzberger and
Somerfield (2020) heavy bottom-fishing is regarded as one of the main factors threatening
the meiofauna community together with invasive species. They further state that the global
ocean environment is threatened by climate change. As increased temperatures, acidic waters
and aerobic habitats are rapidly created, the metabolic rates change which in turn will affect
the life history of the meiofauna (Schratzberger and Somerfield, 2020). The distribution of
meiofauna, at least nematodes, has been found to largely depend on temperature of habitat
(Wieser and Schiemer, 1977), this would be transferrable to other meiofauna as ectotherms
use the external environment to regulate body temperature. As in the case of Kinorhyncha,
they have been found to endure various environmental states (Horn, 1978; Neuhaus and
Higgins, 2002; Kozloff, 1972) at a large range of depths throughout the world. In other
words, kinorhynchs would in that respect be quite resilient to environmental change. But as
anoxic environments are created as a consequence of the increased water temperatures, the
survival rate of kinorhyncha are expected to decrease as a direct effect of the new anoxic
habitats (Dal Zotto et al., 2016). During analysis of the environmental meiofauna samples,
plastic particles were found in all samples from all of the targeted fjords. Meiofauna has been
found to ingest microfibers (Gusmao et al., 2016). Although studies on this subject are
limited, it represents another potential threat to the kinorhynch prospering, not only in Mare
og Romsdal but also around the globe. As the ocean temperatures rise at an increasing pace

and new threats alter the habitats, it is currently impossible to predict how the kinorhynch
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diversity will evolve. A long-term survey of the kinorhynch community in Mgre og Romsdal
would yield better knowledge and understanding on how and to what degree the kinorhynch

community is affected by human activity.
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5. Conclusion

The current study on Kinorhyncha biodiversity on the northwest coast of Norway has
provided information on the kinorhynch community in the fjords of Mgre og Romsdal. There
was a relatively high abundance and diversity of kinorhynchs in both Eidsvag and
Alvundfjord, and a kinorhynch richness in @ksendal, Sunndalsgra and Eresfjord. A
correlation was observed between human activities and abundance of Kinorhyncha species.
The port facilities and possible pollution associated with the aluminium factory in
Sunndalsgra, may be a main factor for low abundance of Kinorhyncha in Sunndalsgra and the
geographically close side fjord of @ksendal. More extended sampling, both in terms of time
and samples, is required to properly assess the community structures of kinorhynchs. The
limited dataset of the current study only allows for identifying trends in the Kinorhynch
community in Mgre og Romsdal, Norway, and to derive hypotheses for more comprehensive

future studies.
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Supplementary Information S1 — Edited nucleotide sequences
obtained for the Kinorhyncha specimens collected in Mgre og Romsdal,
Norway, 2019.

Order Homalorhagida;

Pycnophyes rugosus:

S500A S30/5FK:
GGATCTGGCGTACGGGCGCGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCC
TAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGC
GCTCGTGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACAC
GAGGTAATGATTAAGAGGGACTGCCGGGGTCGTCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGC
AAGACGAGCAGCGGCGACAGCGTTCGACATGAATGTTCTCACTAGTCAAGAGCGATAGTCGGAGGTTCGAAG
GCGATCAGATACCGCCCTAGTTCCGACCATAAACGATGCCGACTGACAATCCGCAGGAGTTATTACAATGACT
CTGCGGGCAGCTTCCCGGGAAACCTTAAGTTGATGGGTTCCGGGGGGAGTATGGTTGCAAAGCTCAAACTTAA
AGGAATTGACGGAAGGGCACCACCATGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAACCTCAC
CAGGTCCGGACAACGTTAGGATTGACAGATTGAGAGCTCTTTCTTGATTCGTTGGTTGGTGGTGCATGGCCGTT
CTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACGAGACTCTGGCCTACTAAATAGTTCGC

502A S30/5FK:
TTGGCCAAAATGCGTTAGCCTGCCGTTCGTTTTGTTGCGGATGCATGAATTTCACCTCTAACGCAGCAATACGG
ATGCCCCCAGCAGTCCCTCTTAATCATTACCTCGTGTTCCGGAAACCAACAAAATAGAACCGAGGTCTTGTTC
CATTATTCCATGCACCACTATTCAGGCGATCACCTGCTTTGAACACTCTAATTTTTTCAAAGTAAACGTTCCGG
TAACCCTAGTCACTCAGCTAAGAGCAACTAGGGAAAGCCGAGAGGTACGTCGGGACGAGCAGTAGCCGCCTG
AAGGCGGACCGCACGCCCGCACGCCAGATCCAACTACGAGCTTTTTAACTGCAGCAGCATTAATATACGCTAT
TGGAGCTGGAATTACCGCGGGTGCTGGCACCAGACTTGTCCTCCAATAGATCCTCGTTAAAGGATTTAAAGTG
TACTCATTCCAATTACAGGGCCTCGAAAGAGTCCTGTATTGTTATTTCTTGTCACTACCTCCCCGTGCCGGGAG
TGGGTAATTTGCGTGCCTGCTGCCTTCCTTGGATGTGGTAGCCGTTTCTCAGGCTCCCTCTCCGGAATCAAACC
CTGATTCCCCGTTACCCGTTATCACCATGGTAGGCACTTAATCTACCATCGAAAGTTGATAAGGCGGACATTCG
AAAGATAGGCCGCCGGTTCGAGACCGTGCGGTCAGCGTAGAGGTTATCATGGTTCACCACAGAACGGCCCCG
AAGAGCCGATTGGTTTTTAGTCTGACAAATGCGCACGTCCCGTAAGGTCGGTGCGGGGATCCATGTATTAGCT
CTAGAATTGCCACAGTTATCCATGTAAGGCATTGATCAAATGAATATTGGCCGAAATACTGAGCCTTCTGCGG
TTTTGCTTTGCCGGAGCGGAGTACTTAGACATGCATGGCTTAATCTTTAAGACAAGA

S17A S30/5FK:
TCTTGTTTTTTTCAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTC
AGTATTTCGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGA
TCCCCGCACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGT
GGTGAACCATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTA
TCAACTTTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGA
GAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGG
GGAGGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATC
CTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATAT
TAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTAC
TGCTCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTAC
TTTGAAAAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCT
CGGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTG
CGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACGGCGGCGAAAGCTTTTTGTGCCCAAGAA

517B S30/5FK:
GGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGAGCTCGTGCCTGAATAGTGGTGCAT
GGAATAATGGAAGAAGGACCTCGGTTCTGTTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTG
CCGGGGTCGTCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAGCAGCGGCGACAGCGT
TCGACATGAATGTTCTCACTAGTCAAGAGCGATAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCC
GACCATAAACGATGCCGACTGACAATCCGCAGGAGTTATTACAATGACTCTGCGGGCAGCTTCCCGGGAAAC
CTTAAGTTGATGGGTTCCGGGGGGAGTATGGTTGCAAAGCTCAAACTTAAAGGAATTGACGGAAGGGCACCA
CCATGGAGTGGAGCCTGCGGCTTAATTTGACTCACCACGGGGAACCTCACCAGGTCCTGACAACGTTAGATTG
ACAAATTGAAAGCTCTTTCTTGATTCATGGGTGGGGGGGCGTGGCCGTTCTTAGTTGTTGGAGTGGTGGTCTGG
GTAATTCCGATAACAAAAGAAGCGCTGGCCTGCTAAATAGTTCGCTGATCCTCAACGCGCGTCCCTCGTGGGC
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GTCAGCGCTAGTCAGCGTTAACTTCTTAGGGGAACAGGCGGCGTTTAGCCGCACGAAATAGATCAATAACAG
GTCTGTGATGCCCTTAGATGTCCTGGGCCGCACGCGCGCTACACTGAAGGAGACAGCGTGTGCTTGCCTGTTC
CGGCAGGGCCGGGCAACCCGATGAATCCCTTTCGTGCTAGGGATTGGGAATTGCAAT

525B S30/5FK:
TTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATTTCGGC
CAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCGCACCG
ACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAACCATG
ATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTTTCGAT
GGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGA
CAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGG
ATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTG
CAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCG
ACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTT
GTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGA
AATTCTTGGATCGCAGCAAGACGAACGGCGGCAAAG

525C 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGTGATCGC
CTGAATAGTGGTGCATGGAATAA

525H 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGTGATCGC
CTGAATAGTGGTGCATGGAATAA

525I S30/5FK:
TTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATTTCGGC
CAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCGCACCG
ACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAACCATG
ATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTTTCGAT
GGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGA
CAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGG
ATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTG
CAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCG
ACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTT
GTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGA
AATTCTTGGATCGCAGCAAGACGAACGGCGGCGA

531A 18S-323dir/18S-823rev:
ATAACGGGTAACGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAG
GCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTTT
CGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCC
AGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCT
GGCGTACGGGCGCGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCCCTCGT
GCCTGAATAGTGGTGCATGGAATAA
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531C 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCGCGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCCCTCGT
GCCTGAATAGTGGTGCATGGAATAA

531G 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCGCGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCCCTCGT
GCCTGAATAGTGGTGCATGGAATAA

532B 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGTGATCGC
CTGAATAGTGGTGCATGGAATAA

532C 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGTGATCGC
CTGAATAGTGGTGCATGGAATAA

532D 18S-323dir/18S-823rev:
ATAACGGGTTACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGTGATCGC
CTGAATAGTGGTGCATGGAATAA

534B 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGTGATCGC
CTGAATAGTGGTGCATGGAATAA

534C 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCGCGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCCCTCGT
GCCTGAATAGTGGTGCATGGAATAA
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536A 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCGCGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCCATCG

540A S30/5FK:
CTTGTTTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTAT
TTCGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCC
GCACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGA
ACCATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACT
TTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGG
AGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGG
TAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTA
ACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATG
CTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTC
GTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGA
AAAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTT
CTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTA
GAGGTGAAATTCTTGGATCGCAGCAAGACGAACAGCGAGCAAAGCTTTT

S41A S30/5FK:
TGTTTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATTT
CGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCGC
ACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGT
CCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTA
TTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAG
GTGAAATTCTTGGATCGCAGCAAGACGAACGGCGGCGAAAGCTTTT

541B S30/5FK:
CTTGTTTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTAT
TTCGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCC
GCACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGA
ACCATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACT
TTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGG
AGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGG
TAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTA
ACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATG
CTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTC
GTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGA
AAAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTT
CTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTA
GAGGTGAAATTCTTGGATCGCAGCAAGACGAACAGCGGCTAAACTTTTTTCCAAAAA

S541F S30/5FK:

TGTCTTCAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATT
TCGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCG
CACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAA
CCATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTT
TCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGA
GCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGT
AGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAA
CGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGC
TGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCG
TCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAA
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AAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACGGCGGCGAAAG

541] S30/5FK:
TTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATTTCGGC
CAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCGCACCG
ACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAACCATG
ATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTTTCGAT
GGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGA
CAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGG
ATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTG
CAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCG
ACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTT
GTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGA
AATTCTTGGATCGCAGCAAGACGAACGGCGGCGAAGATTTTTTGCCAAAA

542C 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCGCGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCCCTCGT
GCCTGAATAGTGGTGCATGGAATAA

542K S30/5FK:
AAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATTTCGGCC
AATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCGCACCG
ACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAACCATG
ATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTTTCGAT
GGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGA
CAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGG
ATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTG
CAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCG
ACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTT
GTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGA
AATTCTTGGATCGCAGCAAGACGAACGGCGGCGAAAGCTTTTGCCAAAAA

551B 4FB/1806R:
ATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTG
CTCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTT
TGAAAAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCG
GTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGT
TAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACGGCGGCGAAGGCATTTGCCAAAAATGTTTTCTTTAGTC
AAGAGCGATAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCCGACCATAAACGATGCCGACTGAC
AATCCGCAGGAGTTATTACAATGACTCTGCGGGCAGCTTCCCGGGAAACCTTAAGTGGACAGGTTCCGGGGGG
AGTATGGTTGCAAAGCTCAAACTTAAAGGAATTGACGGAAGGGCACCACCATGGAGTGGAGCCTGCGGCTTA
ATTTGACTCAACACGGGGAACCTCACCCGGTCCGGACAATGTTAGGATTGACAGATTGAGAGCTCTTTCTTGA
TTCATTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACGAG
ACTCTGGCCTACTAAATAGTTCGCCGATCACGCGTTGTCGGCGCCAACTTCTTAGGGGAACAGGCGGCGTTTA
GCCGCACGAAATAGATCAATAACAGGTCTGTGATGCCCTTAGATGTCCGGGGCCGCACGCGCGCTACACTGA
AGGAGACAGCGTGTGCTTGCCTGTTCCGGAAGGAATGGGCAACCCGATGAATCCCTTTCGTGCTAGGGATTGG
GAATTGCAATTATTTCCCATGAACGAGGAATTCCCAGTAAGCGCGAGTCATCAGCTCGTGTTGATTACGTCCCT
GCCCTTTGTACACACCGCCCGTCGCTACTACAGATTGAATGATTTAGTGAGGTGTTTGGACTGGCCCCTGCGAG
GCTGGCAACAGTCGCGCCGGTGCGCTGGGAAGATGACCAAACTTGATTATTTAGAGAAGTAAAAGTCCTAAC
CAAG
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552C S30/5FK:
AAAGATTCAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATTTCGGCC
AATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCGCACCG
ACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAACCATG
ATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTTTCGAT
GGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGA
CAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGG
ATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTG
CAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCG
ACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTT
GTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGA
AATTCTTGGATCGCAGCAAGACGAACAGCTGCGAAAGCTTTTGCCAAGAAA

553A 18S-323dir/18S-823rev:
GAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCA
AATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATT
GGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAAT
TCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCGCGC
GGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGAC
TAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCCCTCGTGCCTGAATAGTGGTGC
ATGGAATAA

553D S30/5FK:
TTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATT
TCGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCG
CACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAA
CCATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTT
TCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGA
GCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGT
AGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAA
CGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGC
TGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCG
TCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACAG

553E 4FB/1806R:
CAGATCGAGTGAGACCGCGCGTGACTGCTTGCAGCAGCCTCGTGATCAGTCTCCAATCAGCGTATGCTATATG
CATGCTGCAGTTAATAGGCTCGGTAGGTTGACTCCGCCGTACGGGCTTGCGGTCCGCCTTCAGGCGGCTACTG
CTCGTCCCGACGTACCTCTCGGCTTTCCCTAGTGGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTT
TGAAAAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCG
GTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGT
TAGAGGTGAAATTCTTGGATCGCAGCAAGACGAAGGGCGGCGAAGGCATTTGCCAAAAATGTTTTCTTTAGTC
AAGAGCGATAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCCGACCATAAACGATGCCGACTGAC
AATCCGCAGGAGTTATTACAATGACTCTGCGGGCAGCTTCCCGGGAAACCTTAAGTGGACAGGTTCCGGGGGG
AGTATGGTTGCAAAGCTCAAACTTAAAGGAATTGACGGAAGGGCACCACCATGGAGTGGAGCCTGCGGCTTA
ATTTGACTCAACACGGGGAACCTCACCCGGTCCGGACAACGCTAGGATTGACAGATTGAGAGCTCTTTCTTGA
TTCATTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACGAG
ACTCTGGCCTACTAAATAGTTCGCCGATCACGCGTTGTCGGCGCCAACTTCTTAGGGGAACAGGCGGCGTTTA
GCCGCACGAAATAGATCAATAACAGGTCTGTGATGCCCTTAGATGTCCGGGGCCGCACGCGCGCTACACTGA
AGGAGACAGCGTGTGCTTGCCTGTTCCGGAAGGAATGGGCAACCCGATGAATCCCTTTCGTGCTAGGGATTGG
GAATTGCAATTATTTCCCATGAACGAGGAATTCCCAGTAAGCGCGAGTCATCAGCTCGTGTTGATTACGTCCCT
GCCCTTTGTACACACCGCCCGTCGCTACTACAGATTGAATGATTTAGTGAGGTGTTTGGACTGGCCCCTGCGAG
GCTGGCAACAGTCGCGCCGGTGCGCTGGGAA

553M S30/5FK:

CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTAT
TTCGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCC
GCACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGA
ACCATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACT
TTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGG
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AGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGG
TAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTA
ACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATG
CTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTC
GTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGA
AAAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTT
CTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTA
GAGGTGAAATTCTTGGATCGCAGCAAGACGAACGGCAGCGAAAGCTTTTGCCAAA

558A 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTTGTAGTTGGATC
TGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCCCTCAT
GCCTGAATAGTGGTGCATGGAATAA

559C 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCGCGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCCCTCGT
GCCTGAATAGTGGTGCATGGAATAA

559D S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTAT
TTCGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCC
GCACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGA
ACCATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACT
TTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGG
AGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGG
TAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTA
ACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATG
CTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTC
GTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGA
AAAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTT
CTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTA
GAGGTGAAATTCTTGGATCGCAGCAAGACGAACAGCTGCGAAAGCTTTTGCCAAAAA

559E 18S-323dir/18S-823rev:
AACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGG
CACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCC
TGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCG
CGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACG
GGCGCGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCT
GAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGG

S566E S30/5FK:
TCTTCAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATTTC
GGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCGC
ACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGT
CCCGACGTACCTTTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTAACCGGAACGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATACTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTA
TTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAG
GTGAAATTCTTGGATCGCAGCAAGACGAACAGCTGCGAAAGCATTTTGCCAA
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566G S30/5FK:
TTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATTTCGGC
CAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCGCACCG
ACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAACCATG
ATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTTTCGAT
GGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGA
CAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGG
ATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTG
CAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCG
ACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTT
GTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGA
AATTCTTGGATCGCAGCAAGACGAACAGCTGCGAAAGCTTTT

566H 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGTGATCGC
CTGAATAGTGGTGCATGGAATAA

S75A S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTAT
TTCGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCC
GCACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGA
ACCATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACT
TTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGG
AGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGG
TAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTA
ACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATG
CTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTC
GTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGA
AAAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTT
CTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTA
GAGGTGAAATTCTTGGATCGCAGCAAGACGAAC

575C S30/5FK:
TGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATTT
CGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCGC
ACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGT
CCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTA
TTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAG
GTGAAATTCTTGGATCGCAGCAAGACGAACAGCAGCGAAAGCTTTTGCCAAGAAA

STTA S30/5FK:

CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTAT
TTCGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCC
GCACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGA
ACCATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACT
TTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGG
AGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGG
TAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTA
ACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATG
CTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTC
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GTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGA
AAAAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTT
CTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTA
GAGGTGAAATTCTTGGATCGCAGCAAGACGAACGAGCGCGAAAGCTTTT

S77B S30/5FK:
TGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGCAAAACCGCAGAAGGCTCAGTATTT
CGGCCAATATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATCCCCGC
ACCGACCTTACGGGACGTGCGCATTTGTCAGACTAAAAACCAATCGGCTCTTCGGGGCCGTTCTGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCTCGAACCGGCGGCCTATCTTTCGAATGTCCGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTGCGGGCGTGCGGTCCGCCTTCAGGCGGCTACTGCTCGT
CCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGTGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTA
TTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAG
GTGAAATTCTTGGATCGCAGCAAGACGAACGGCGCGAAAGCTTTTG

Pycnophyes zelinkaei:

S500E 4FB/1806R
AAAAACACTCGTAGTCGGATTCGAGGGGACACGGCCTTGCGGGTCCAGCTGAAGTCTGGCGGATGGCAACGT
CTCGGACCGAACTGCCTGGCTCTCTCTTAGGTTGCTGTTATCTGAGTGCTTAGGGGTGACCGGGAATGTTTACT
TTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTC
GGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGC
GTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAATGTTTTCATTAG
CCAAGAACGAAAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCCGACCATAAACGATGCCAACTG
ACAATCCGCAGGAGTTATTACAATGACTCTTCGGGCAGCTTCCCGGGAAACCAAAGTGTTTGGGTTCCGGGGG
GAGTATGGTTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTA
ATTTGACTCAACACGGGAAACCTCACCGGGTCCGGACACTGTAAGGATTGACAGATTGAGAGCTCTTTCTTGA
TTCAGTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACGAG
ACTCTGGCCTACTAAATAGTTCGCCGATCACACGTTGTCGGCGCTAACTTCTTAGGGGAACAAGCAGCTTATA
GCTGCACGAAATAGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCCGGGCCGCACGCGCGCTACACTGA
AGGAGGCAGCGTGTGATTACCCTTTTCCGGAAGGAATGGGTAACCCCATGAATCCTTTTCGTGCTAGGGACTG
GCGCTTGCAATTGTTCGCCATGAACGAGGAATTCCCAGTAAGCGCGAGTCATAAGCTCGTGTTGAATACGTCC
GTGCCCTTTGTACACACCACCCGTCGCTACTACAGAGTGAGTGATAAACAGAGGCCTGGGACTGGCCCCTGCG
AGGCTGGCAACAGTATCGCCGGTGCGC

500G 4FB/1806R:
GCACGTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAAATGAGTGACTAGGGTTACCGGAATGTTTACT
TTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTC
GGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGC
GTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAATGTTTTCATTAG
CCAAGAACGAAAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCCGACCATAAACGATGCCGACTG
ACAATCCGCAGGAGTTATTACAATGACTCTGCGGGCAGCTTCCCGGGAAACCAAAGTGTATGGGTTCCGGGGG
GAGTATGGTTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTA
ATTTGACTCAACACGGGAAACCTCACCGGGTCCGGACACTGTAAGGATTGACAGATTGAGAGCTCTTTCTTGA
TTCAGTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACGAG
ACTCTGGCCTACTAAATAGTTCGCCGATCACACGTTGTCGGCGCTAACTTCTTAGGGGAACAAGCAGCTTATA
GCTGCACGAAATAGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCCGGGCCGCACGCGCGCTACACTGA
AGGAGGCAGCGTGTGCTTACCCTTTTCCGGAAGGAATGGGTAACCCCATGAATCCTTTTCGTGCTAGGGACTG
GCGCTTGCAATTGTTCGCCATGAACGAGGAATTCCCAGTAAGCGCGAGTCATAAGCTCGTGTTGATTACGTCC
CTGCCCTTTGTACACACCGCCCGTCGCTACTACAGATTGAATGATTTAGTGAGGTCTTTGGACTGGCCCCTGCG
AGGCTGGCAACAGTCGCGCCGGTGCGCATG

522B S30/5FK:

TTGTTTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAA
TCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCG
CCCTGACCTCGCGGAAAGGGCGCATTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTTCAGTGGTGAACC
ATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTC
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GATGGTAGGTTAAATGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGC
CTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAG
TGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACG
AGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTG
CTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTC
CCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAACTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTAT
TTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGAGG
TGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

524C S30/5FK:
CTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAATCAG
TTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCGCCCT
GACCTCGCGGAAAGGGCGCATTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTTCAGTGGTGAACCATG
ATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTCGAT
GGTAGGTTAAATGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGA
CAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGG
ATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTG
CAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCG
ACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAACTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTT
GTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGAGGTGA
AATTCTTGGATCGCAGCAAGACGAACTACTGCGA

5411 S30/5FK:
AGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAATCAGTTAGTATTCAT
TTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCGCCCTGACCTCGCGG
AAAGGGCGCATTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTTCAGTGGTGAACCATGATAACCTCTAC
GCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTCGATGGTAGGTTAAA
TGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTA
CCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAAC
AATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAG
GACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAG
CTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGACGTACCTCTC
GGCTTTCCCTAGTTGCTCTTAACTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCA
AAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCG
GAACACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGAT
CGCAGCAAGACGAACTACTGCGAA

544B 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCAGCTTCAGCTGGCGACTGCACGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAACTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

547E 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCAGCTTCAGCTGGCGACTGCACGTCCCGACGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAACTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

S547F S30/5FK:

AGTAAAACCGCACAAGGCTCATTAAATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCA
ATTCTAGAGCTAATACATGGATACCCGCCCTGACCTCGCGGAAAGGGCGCATTTGTCAGACTAAAAACCAATC
GGCTTCCGGGCCGTTCAGTGGTGAACCATGATAACCTCCACGCTGACCGCACGGTCACGCACCGGCGGCCTAT
CTTTCGAATGTCTGCCTTATCAACTTTCGATGGTAGGTTAAATGCCTACCATGGTGATAACGGGTAACGGGGA
ATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAA
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TTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGG
AATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTC
CAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGG
TCCAGCTTCAGCTGGCGACTGCACGTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAACTGAGTGACTA
GGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGG
AATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCCG
GGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTG
CCAAGAATGTTTTCATTAGCCAAGAACGAAAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCCGAC
CATAAACGATGCCAACTGACAATCCGCAGGAGTTATTACAATGACTCTTCGGGCAGCTTCCCGGGAAACCAAA
GTGTTTGGGTTCCGGGGGGAGTATGGTTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGG
AGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAACCTCACCGGGTCCGGACACTGTAAGGATTGACAG
ATTGAGAGCTCTTTCTTGATTCAGTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTT
AATTCCGATAACGAACGAGACTCTGGCCTACTAAATAGTTCGCCGATCACACGTTGTCGGCGCTAACTTCTTA
GGGGAACAAGCAGCTTATAGCTGCACGAAATAGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCCGGGC
CGCACGCGCGCTACACTGAAGGAGGCAGCGTGTGATTACCCTTTTCCGGAAGGAATGGGTAACCCCATGAATC
CTTTTCGTGCTAGGGACTGGCGCTTGCAATTGTTCGCCATGAACGAGGAATTCCCAGTAAGCGCGAGTCATAA
GCTCGTGTTGATTACGTCCCTGCCC

555H S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCATTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTTCAGTGGTGAAC
CATGATAACCTGTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGGTTAAATGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAACACAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGCTGGCGACTGCACGT
CCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAACTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAA

555M 4FB/1806R:
ATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCAGCTTCAGCTGGCGACTG
CACGTCCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAACTGAGTGACTAGGGTTACCGGAATGTTTACTT
TGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCG
GTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCG
TTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAATGTTTTCATTAGC
CAAGAACGAAAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCCGACCATAAACGATGCCAACTGA
CAATCCGCAGGAGTTATTACAATGACTCTTCGGGCAGCTTCCCGGGAAACCAAAGTGTTTGGGTTCCGGGGGG
AGTATGGTTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAA
TTTGACTCAACACGGGAAACCTCACCGGGTCCGGACACTGTAAGGATTGACAGATTGAGAGCTCTTTCTTGAT
TCAGTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACGAGA
CTCTGGCCTACTAAATAGTTCGCCGATCACACGTTGTCGGCGCTAACTTCTTAGGGGAACAAGCAGCTTATAG
CTGCACGAAATAGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCCGGGCCGCACGCGCGCTACACTGAA
GGAGGCAGCGTGTGATTACCCTTTTCCGGAAGGAATGGGTAACCCCATGAATCCTTTTCGTGCTAGGGACTGG
CGCTTGCAATTGTTCGCCATGAACGAGGAATTCCCAGTAAGCGCGAGTCATAAGCTCGTGTTGATTACGTCCC
TGCCCTTTGTACACACCGCCCGTCGCTACTACAGATTGAATGATTTAGTGAGGTCTTTGGACTGGCCCCTGCGA
GGCTGGCAACAGTCGCGCCGGTGCGCATGGGAAGATGACCAAACTTGATTATTTAGAGGAAGTAAAAGTCAA
CTTGATTATTTAGAGGAAGTAAAAGTC

5568 S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCATTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTTCAGTGGTGAAC
CATGATAACCTCCACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGGTTAAATGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCAGCTTCAGCTGGCGACTGCACGT
CCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAACTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
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ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAA

S573A S30/5FK:
CTTGTTTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCATTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTTCAGTGGTGAAC
CATGATAACCTCCACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGGTTAAATGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCAGCTTCAGCTGGCGACTGCACGT
CCCGACGTACCTCTCGGCTTTCCCTAGTTGCTCTTAACTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACAAACTACTGCGAAAGCATTTGCCAA

Pycnophyes sp.:

500 A 4FB/1806R:
GGATCTGGCGTACGGGCGCGCGGTCCGCCTTCAGGCGGCTACTGCGCGTCCCGACGTACCTCTCGGCTTTCCC
TAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGC
GCTCGTGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACAC
GAGGTAATGATTAAGAGGGACTGCCGGGGTCGTCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGC
AAGACGAGCAGCGGCGACAGCGTTCGACATGAATGTTCTCACTAGTCAAGAGCGATAGTCGGAGGTTCGAAG
GCGATCAGATACCGCCCTAGTTCCGACCATAAACGATGCCGACTGACAATCCGCAGGAGTTATTACAATGACT
CTGCGGGCAGCTTCCCGGGAAACCTTAAGTTGATGGGTTCCGGGGGGAGTATGGTTGCAAAGCTCAAACTTAA
AGGAATTGACGGAAGGGCACCACCATGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAACCTCAC
CAGGTCCGGACAACGTTAGGATTGACAGATTGAGAGCTCTTTCTTGATTCGTTGGTTGGTGGTGCATGGCCGTT
CTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACGAGACTCTGGCCTACTAAATAGTTCGCTGA
TCCTCAACGCGCGTCCCTCGTGGGCGTCAGCGCTAGTCAGCGTTAACTTCTTAGGGGAACAGGCGGCGTTTAG
CCGCACGAAATAGATCAATAACAGGTCTGTGATGCCCTTAGATGTCCTGGGCCGCACGCGCGCTACACTGAAG
GAGACAGCGTGTGCTTGCCTGTTCCGGTAGGAACGGGCAACCCGCTGAATCCCTTTCGTGCTAGGGATTGGGA
ATTGCAATTGTTTCCCATGAACGAGGAATTCCCAGTAAGCGCGAGTCATCAGCTCGTCGTTGATTACGTCCCTG
CCCTTTGTACACACCGCCCGTCGCTACTACAGATTGAATGATTTAGTGAGGTCTTTGGACTGGCACCCTGCGAG
GCTGGCAAC

508B 4FB/1806R:
CGGTAATCCAGCTCAATAAGCCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACG
GGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCT
GAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGT
GGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAG
GGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGA
AAGCATTTGCCAAAAATGTTTTCATTAGCCAAGAACGAAAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCT
AGTTCCGACCATAAACGATGCCGACTGACAATCCGCAGGAGTTATTACAATGACTCTGCGGGCAGCTTCCCGG
GAAACCAAAGTCTATGGGTTCCGGGGGGAGTATGGTTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGC
ACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAACCTCACCGGGTCCGGACACTGTAAG
GATTGACAGATTGAGAGCTCTTTCTTGATTCAGTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATT
TGTCTGGTTAATTCCGATAACGAACGAGACTCTGGCCTACTAAATAGTTCGTCGATCACACGTTGTCGGCGCTA
ACTTCTTAGGGGAACAAGCAGCTTATAGCTGCACGAAATAGAGCAATAACAGGTCTGTGATGCCCTTAGATGT
CCCGGGCCGCACGCGCGCTACACTGAAGGAGGCAGCGTGTGCTTACCCTTTTCCGGAAGGAATGGGTAACCCC
ATGAATCCTTTTCGTGCTAGGGACTGGCGCTTGCAATTGTTCGCCATGAACGAGGAATTCCCAGTAAGCGCGA
GTCATAAGCTCGTGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTACTACAGATTGAATGATTTA
GTGAGGTCTTTGGACTGGCCCCTGCGAGGCTGGCAACAGTCGCGCCGGTGTGCATGGGAAGATGACCAAAAC
CTTGATATTTAAGAGGAAGTTTAAAAGGTGCTGTAACA

S08E 4FB/1806R:

GGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTT
CCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCA
GGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACA
CGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAG
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CAAGACGAACTACTGCGAAAGCATTTGCCAAAAATGTTTTCATTAGCCAAGAACGAAAGTCGGAGGTTCGAA
GGCGATCAGATACCGCCCTAGTTCCGACCATAAACGATGCCGACTGACAATCCGCAGGAGTTATTACAATGAC
TCTGCGGGCAGCTTCCCGGGAAACCAAAGTCTATGGGTTCCGGGGGGAGTATGGTTGCAAAGCTGAAACTTAA
AGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAACCTCACC
GGGTCCGGACACTGTAAGGATTGACAGATTGAGAGCTCTTTCTTGATTCAGTGGTTGGTGGTGCATGGCCGTT
CTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACAAGACTCTGGCCTACTAAATAGTTCGTCGA
TCACACGTTGTCGGCGCTAACTTCTTAGGGGAACAAGCAGCTTATAGCTGCACGAAATAGAGCAATAACAGGT
CTGTTATGCCCTTAGATGTCCCGGGCCGCACGCGCGCTACACTGAAGGAGGCAGCGTGTGCTTACCCTTTTCC
GGAAGGAATGGGTAACCCCATGAATCCTTTTCGTGCTAGGGACTGGCGCTTGCAATTGTTCGCCATGAACGAG
GAATTCCCAGTAAGCGCGAGTCATAAGCTCGTGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTA
CTACAGATTGAATGATTTAGTGAGGTCTTTGGACTGGCCCCTGCGAGGCTGGCAACAGTCGCGCCGGT

514B 4FB/1806R:
AAGCTCGTAGTGGGATATGTGTACCGGGCTTGAGGTGCCAGCGTTCCAGGGTGGGGACTGCACCGTTCCCTGC
CGTACCTCTTCGCTTTTCCCTCAGCTTGCTCTTAGCTTGAGTGACTTAGGCTTACCGGAATGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTAT
TTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGG
TGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAAAATGTTTTCATTAGCCAAGAAC
GAAAGTAGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCCGACCATAAACGATGCCGACTGACAATCCG
CAGGAGTTATTACAATGACTCTGCGGGCAGCTTCCCGGGAAACCAAAGTCTATGGGTTCCGGGGGGAGTATGG
TTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACT
CAACACGGGAAACCTCACCGGGTCCGGACACTGTAAGGATTGACAGATTGAGAGCTCTTTCTTGATTCAGTGG
TTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACGAGACTCTGGC
CTACTAAATAGTTCGTCGATCACACGTTGTCGGCGCTAACTTCTTAGGGGAACAAGCAGCTTATAGCTGCACG
AAATAGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCCGGGCCGCACGCGCGCTACACTGAAGGAGGCA
GCGTGTGCTTACCCTTTTCCGGAAGGAATGGGTAACCCCATGAATCCTTTTCGTGCTAGGGACTGGCGCTTGCA
ATTGTTCGCCATGAACGAGGAATTCCCAGTAAGCGCGAGTCATAAGCTCGTGTTGATTACGTCCCTGCCCTTTG
TACACACCGCCCGTCGCTACTACAGATTGAATGATTTAGTGAGGTCTTTGGACTGGCCCCTGCGAGGCTGGCA
ACAGTCGCGCCGGTGTGCATG

514D S30/5FK:
CTTGTCTCAAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTA
AATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACC
CGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAA
CCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTT
TCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGA
GCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGT
AGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAA
CGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGC
TGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACG
TCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTC
TATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAG
AGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTTTGCCAAGAAT

519A 4FB/1806R:
GCTGCTATGTTAATAAAGCTATTAGTCGAGTTCGGGGGTACGGCTTGCGGTCCACCTTCAGGGTGGGCGGCTT
GCAACGTCCCAGGCGTTACCTTCGGGGCTTTTCCTATGTTGCTTTTTAGCTGAGTTGGATCTAGGGGTGCACGC
GAGATAGTTCTACTTTGAAAAAAATTAGGAGTGATTCAAAAGCAGGCAGATCGCCTGGAATAGTGAGTGCAT
GGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGC
TGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATT
TGCCAAAAATGTTTTCATTAGCCAAGAACGAAAGTAGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCCG
ACCATAAACGATGCCGACTGACAATCCGCAGGAGTTATTACAATGACTCTGCGGGCAGCTTCCCGGGAAACC
AAAGTCTATGGGTTCCGGGGGGAGTATGGTTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGCACCACC
AGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAACCTCACCGGGTCCGGACACTGTAAGGATTGA
CAGATTGAGAGCTCTTTCTTGATTCAGTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTG
GTTAATTCCGATAACGAACGAGACTCTGGCCTACTAAATAGTTCGTCGATCACACGTTGTCGGCGCTAACTTCT
TAGGGGAACAAGCAGCTTATAGCTGCACGAAATAGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCCGG
GCCGCACGCGCGCTACACTGAAGGAGGCAGCGTGTGCTTACCCTTTTCCGGAAGGAATGGGTAACCCCATGA
ATCCTTTTCGTGCTAGGGACTGGCGCTTGCAATTGTTCGCCATGAACGAGGAATTCCCAGTAAGCGCGAGTCA
TAAGCTCGTGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTATTCCAGATCGGTGATTTAGTGAG
GTACTTGGACTGGCCCCTGCGAGGCT
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519C 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

520G 4FB/1806R:
TTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGAT
CGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACACGAGGT
AATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGAC
GAACTACTGCGAAAGCATTTGCCAAAAATGTTTTCATTAGCCAAGAACGAAAGTCGGAGGTTCGAAGGCGAT
CAGATACCGCCCTAGTTCCGACCATAAACGATGCCGACTGACAATCCGCAGGAGTTATTACAATGACTCTGCG
GGCAGCTTCCCGGGAAACCAAAGTCTATGGGTTCCGGGGGGAGTATGGTTGCAAAGCTGAAACTTAAAGGAA
TTGACGGAAGGGCACCACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAACCTCACCGGGTC
CGGACACTGTAAGGATTGACAGATTGAGAGCTCTTTCTTGATTCAGTGGTTGGTGGTGCATGGCCGTTCTTAGT
TGGTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACGAGACTCTGGCCTACTAAATAGTTCGTCGATCACA
CGTTGTCGGCGCTAACTTCTTAGGGGAACAAGCAGCTTATAGCTGCACGAAATAGAGCAATAACAGGTCTGTG
ATGCCCTTAGATGTCCCGGGCCGCACGCGCGCTACACTGAAGGAGGCAGCGTGTGCTTACCCTTTTCCGGAAG
GAATGGGTAACCCCATGAATCCTTTTCGTGCTAGGGACTGGCGCTTGCAATTGTTCGCCATGAACGAGGAATT
CCCAGTAAGCGCGAGTCATAAGCTCGTGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTACTACA
GATTGAATGATTTAGTGAGGTCTTTGGACTGGCCCCTGCGAGGCTGGCAACAGTCGCGCCGGTGTGCATGGGA
A

520Q S30/5FK
CTTGTCTCAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAG
GTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTTGCCAA

521G 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

521HH S30/5FK:
TTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAATCAGT
TAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCGCCCTG
ACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACCATGAT
AACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTCGATGG
TAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAG
AAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACA
AGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGAT
CTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCA
GTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGC
GTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTA
GAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGT
TGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAA
TTCTTGGATCGCAGCAAGACGAACTACTGCGAA
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521UU S30/5FK:
AAAGATTAAGCCATGCATGTCTAAGTACCCGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAATCAGTTA
GTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCGCCCTGAC
CTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACCATGATA
ACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTCGATGGT
AGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGA
AACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAA
GAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATC
TATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAG
TTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCG
TACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAG
AGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTT
GGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAAT
TCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAAGAACTACTTTCATT

521YY S30/5FK:
TTGTTTTAAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

52177 S30/5FK:
TGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAAT
CAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCGC
CCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACCA
TGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTCG
ATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCC
TGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGT
GACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGA
GGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGC
TGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCC
CGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAA
ATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATT
TTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGT
GAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAA

521AA S30/5FK:
TTGTTTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAA
TCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCG
CCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACC
ATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTC
GATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGC
CTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAG
TGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACG
AGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTG
CTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTC
CCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTAT
TTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGG
TGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

521DDD  S30/5FK:

TTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAATCAGT
TAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCGCCCTG
ACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACCATGAT
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AACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTCGATGG
TAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAG
AAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACA
AGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGAT
CTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCA
GTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGC
GTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTA
GAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGT
TGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAA
TTCTTGGATCGCAGCAAGACGAACTACTGCGAAGATTTTTTGCCAAAAA

538E S30/5FK:
CTTGTCTTCAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTA
AATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACC
CGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAA
CCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTT
TCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGA
GCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGT
AGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAA
CGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGC
TGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACG
TCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTC
TATTTTGTTGGTTTCCGGAACAGGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAG
AGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTTGCCAA

538F 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

S44A S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAG

5441 S30/5FK:

AAACCGCACAAGGCTCATTAAATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCT
AGAGCTAATACATGGATACCCGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTT
CCGGGCCGTACAGTGGTGAACCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTC
GAATGTCTGCCTTATCAACTTTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAG
GGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACC
CACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATG
AGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGC
TCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCA
CCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGT
TACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATA
ATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGG
CATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGAICGCAGCAAGACGAACTACTGCGAAAGCaTTTGCCAAA
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S47A S30/5FK:
CTTGTTTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

547B S30/5FK:
TGTTTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAAT
CAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCGC
CCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACCA
TGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTCG
ATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCC
TGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGT
GACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGA
GGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGC
TGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCC
CGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAA
ATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATT
TTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGT
GAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

547D S30/5FK:
CGGCAAAGTAAAACCGCACAAGGCTCATTAAATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACT
GTGGCAATTCTAGAGCTAATACATGGATACCCGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAA
CCAATCGGCTTCCGGGCCGTACAGTGGTGAACCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCG
GCCTATCTTTCGAATGTCTGCCTTATCAACTTTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAAC
GGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCA
CGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTG
TAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCG
GTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGG
CTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGA
GTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGG
TGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGG
ACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAA
GCATTTGCCAAGAATGTTTTCATTAGCCAAGAACGAAAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCTAG
TTCCGACCATAAACGATGCCGACTGACAATCCGCAGGAGTTATTACAATGACTCTGCGGGCAGCTTCCCGGGA
AACCAAAGTCTATGGGTTCCGGGGGGAGTATGGTTGCAAAGCTGAAACTTAAAGGAATTGACGGAAGGGCAC
CACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAACCTCACCGGGTCCGGACACTGTAAGGA
TTGACAGATTGAGAGCTCTTTCTTGATTCAGTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTG
TCTGGTTAATTCCGATAACGAACGAGACTCTGGCCTACTAAATAGTTCGTCGATCACACGTTGTCGGCGCTAA
CTTCTTAGGGGAACAAGCAGCTTATAGCTGCACGAAATAGAGCAATAACAGGTCTGTGATGCCCTTAGATGTC
CCGGGCCGCACGCGCGCTACACTGAAGGAGGCAGCGTGTGCTTACCCTTTTCCGGAAGGAATGGGTAACCCC
ATGAATCCTTTTCGTGCTAGGGACTGGCGCTTGCAATTGTTCGCCATGAACGAGGAATTCCCAGTAAGCGCGA
GTCATAAGCTCGTGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTACTACAGATTGAATGATTTA
GTGAGGTCTTTGGACTGGCCCCTGCGAGGCTGGCAACAGTCGCGCCGGTGTGCATGGGAAGA

547G S30/5FK:

TCAAATGCTTGTCTCAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGC
TCATTAAATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATG
GATACCCGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGT
GGTGAACCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTA
TCAACTTTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGA
GAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGG
GGAGGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATC
CTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATAT
TAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGAC
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TGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTAC
TTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCT
CGGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTG

CGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAA

S47H S30/5FK:
AGTAAAACCGCACAAGGCTCATTAAATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCA
ATTCTAGAGCTAATACATGGATACCCGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATC
GGCTTCCGGGCCGTACAGTGGTGAACCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTAT
CTTTCGAATGTCTGCCTTATCAACTTTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGA
ATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAA
TTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGG
AATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTC
CAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGG
TCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTA
GGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGG
AATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTG
GGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTG
CCAAA

547 S30/5FK:
TCTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTA
AATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACC
CGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAA
CCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTT
TCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGA
GCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGT
AGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAA
CGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGC
TGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACG
TCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTC
TATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAG
AGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAA

547K S30/5FK:
TTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAA
TCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCG
CCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACC
ATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTC
GATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGC
CTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAG
TGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACG
AGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTG
CTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTC
CCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTAT
TTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGG
TGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAA

547L S30/5FK:
AAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAATCAGTTA
GTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCGCCCTGAC
CTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACCATGATA
ACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTCGATGGT
AGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGA
AACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAA
GAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATC
TATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAG
TTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCG
TACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAG
AGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTT
GGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAAT
TCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAAGAAA
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947M S30/5FK:
TCTTGTTTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTA
AATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACC
CGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAA
CCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTT
TCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGA
GCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGT
AGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAA
CGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGC
TGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACG
TCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTC
TATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAG
AGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAAAA

548C S30/5FK:
CTTGTCTTCAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTA
AATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACC
CGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAA
CCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTT
TCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGA
GCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGT
AGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAA
CGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGC
TGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACG
TCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTC
TATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAG
AGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAA

550A S30/5FK:
TTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAATCAGT
TAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCGCCCTG
ACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACCATGAT
AACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTCGATGG
TAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAG
AAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACA
AGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGAT
CTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCA
GTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGC
GTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTA
GAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGT
TGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAA
TTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTT

554C S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCC

555A S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
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GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAA

555F 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCGCCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

555G S30/5FK:
CTTGTTTAAAGATTAACCCATGCATGTGTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAA
TCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCG
CCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACC
ATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTC
GATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGC
CTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAG
TGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACG
AGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTG
CTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTC
CCGGCGTACCTTCGGCTTTCCCTAGTTGCTCTTAGCATGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTAT
TTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGG
TGAAATTCATGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAAA

5551 18S-323dir/185-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCATGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCCGTACCTCTCGGCTTTCCCTAGTT
GCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCG
CCTGAATAGTGGTGCATGGAATAA

559H 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGGTTCAAAGCAGGCGATCGCC
TGAATAGTGGTGCATGGAATAA

569C S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
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CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT

ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAAA

569D S30/5FK:
TTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAA
TCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCG
CCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACC
ATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTC
GATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGC
CTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAG
TGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACG
AGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTG
CTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTC
CCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTAT
TTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGG
TGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAAAA

S569F 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

569G S30/5FK:
TTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAA
TCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCG
CCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACC
ATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTC
GATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGC
CTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAG
TGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACG
AGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTG
CTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTC
CCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTAT
TTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGG
TGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTT

569H S30/5FK:
CTTGTCTTCAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTA
AATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACC
CGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAA
CCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTT
TCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGA
GCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGT
AGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAA
CGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGC
TGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACG
TCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTC
TATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAG
AGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTT

5691 S30/5FK:

CTTGTTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAA
TCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCG
CCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACC
ATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTC
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GATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGC
CTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAG
TGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACG
AGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTG
CTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTC
CCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTAT
TTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGG
TGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTT

569J 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

569K 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCATGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGATCTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCG
CCTGAATAGTGGTGCATGGAATAA

573C S30/5FK:
ATATCTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCA
TTAAATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGAT
ACCCGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGT
GAACCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCA
ACTTTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAG
GGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGA
GGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTT
TAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAA
TGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGC
ACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTT
GAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGG
TTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTT
AGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTT

S73E S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTT

573l S30/5FK:

CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
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CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAG

575B 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

579H S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAAACTACTGCGAAAGCAT

5790 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

580D S30/5FK:
TTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAA
TCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCG
CCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACC
ATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTC
GATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGC
CTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAG
TGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACG
AGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTG
CTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTC
CCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTAT
TTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGG
TGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

580G S30/5FK:
AAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAAATCAGTTA
GTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCCGCCCTGAC
CTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAACCATGATA
ACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTTCGATGGT
AGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGA
AACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAA
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GAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATC
TATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAG
TTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCG
TACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAG
AGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTT
GGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAAT
TCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAA

580M 18S-323dir/185-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAAA

580N 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAAA

580P 18S-323dir/18S5-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

580R 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTT
TCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGC
CAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTG
CTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGC
CTGAATAGTGGTGCATGGAATAA

581C S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTAAGTACACGCTCCGGCAAAGTAAAACCGCACAAGGCTCATTAA
ATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATACCC
GCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATCGGCTTCCGGGCCGTACAGTGGTGAAC
CATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTATCTTTCGAATGTCTGCCTTATCAACTTT
CGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTA
GTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAAC
GAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTCCAGCTCCAATAGCGTATATTAATGCT
GCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGGTCCACCTTCAGGTGGCGACTGCACGT
CCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTAGGGTTACCGGAATGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCT
ATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTGGGGGCATCCGTATTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

581D S30/5FK:

AGTAAAACCGCACAAGGCTCATTAAATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTGTGGCA
ATTCTAGAGCTAATACATGGATACCCGCCCTGACCTCGCGGAAAGGGCGCCTTTGTCAGACTAAAAACCAATC
GGCTTCCGGGCCGTACAGTGGTGAACCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGGCCTAT
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CTTTCGAATGTCTGCCTTATCAACTTTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACGGGGA
ATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAA
TTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGTAATTGG
AATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGGTAATTC
CAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTTGCGG
TCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAGTGACTA
GGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGTGCATGG
AATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGACTGCTG
GGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTG
CCAAA

Paracentrophyes quadridentatus:

500H S30/5FK:
CTCAGTACAAGCTCCGGCATAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTTGACGAATGCC
GTTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACACGGGCTCCGACCTTTACCAGGGACGAGC
GCACTTGTCAGATCAAAAACCAATCGGTGCGGCGGCGCTTTCGTCGCAAGGCGGGGCGTCGCGTCTTGCACCG
TCCTCGTGGCGAATCATGACAAACTCTACGCTGACCGCACGGCCTTTTCGCGCCGGCGGCCTGTCTTTCGAGTG
TCTGCCTTATCAACTTTCGTTGGTGTGCTAATCGCTTACCAAGGTGATAACGGGTAACGGGGAATCAGGGTTC
GATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTC
CCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTTTCGAGGCCTCGGAATTGGAATGAGTAC
ACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAA
TAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATCTGGCGCTCGGGCCCGCGATGCGACGCA
CGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTTAACCGGGCGGCGCCGGGGCGCGTTGTC
CGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTGCCTGCGGTGGACCGGAACGTTTACTTTG
AAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTC
GGTCGCTGATTTTGTTGGTTTCCGGGACGCGAGGTAATGATTAAGAGGGACTGCCGGGGACATCAGTATTGCT
GCAAGAGAGGTGAAATTCTAGGACTGTAGCAGGACTAACCAAGGCGAAAGCATTT

511B 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTT
TCGAGGCCTCGGAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGC
CAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATC
TGGCGCTCGGGCCCGCGATGCGACGCACGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTT
AACCGGGCGGCGCCGGGGCGCGTTGTCCGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTG
CCTGCGGTGGACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATAGTG
GTGCATGGAATAA

511C 18S-323dir/185-823rev:
ATAACGGGTAACGGTGAATCAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTT
TCGAGGCCTCGGAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGC
CAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATC
TGGCGCTCGGGCCCGCGATGCGACGCACGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTT
AACCGGGCGGCGCCGGGGCGCGTTGTCCGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTG
CCTGCGGTGGACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATAGTG
GTGCATGGAATAA

511D S30/5FK:

TTCTTGTTCTCTCAAAAATAAGCCATGCATGTCTCAGTACAAGCTCCGGCATAGTGAAACCGCGAATGGCTCA
TTAAATCAGTTATGGTTCATTTGACGAATGCCGTTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGG
ACACGGGCTCCGACCTTTACCAGGGACGAGCGCACTTGTCAGATCAAAAACCAATCGGTGCGGCGGCGCTTTC
GTCGCAAGGCGGGGCGTCGCGTCTTGCACCGTCCTCGTGGCGAATCATGACAAACTCTACGCTGACCGCACGG
CCTTTTCGCGCCGGCGGCCTGTCTTTCGAGTGTCTGCCTTATCAACTTTCGTTGGTGTGCTAATCGCTTACCAAG
GTGATAACGGGTAACGGGGAATCAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAG
GAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACT
CTTTCGAGGCCTCGGAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGG
TGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGG
ATCTGGCGCTCGGGCCCGCGATGCGACGCACGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTC
TTTAACCGGGCGGCGCCGGGGCGCGTTGTCCGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGA
GTGCCTGCGGTGGACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATA
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GTGGTGCATGGAATAATGGAACAAGACCTCGGTCGCTGATTTTGTTGGTTTCCGGGACGCGAGGTAATGATTA
AGAGGGACCGCCGGGGACATCAGTATTGCTGCAAGAGAGGTGAAATCTAAGGACTGTAGCAAGGACTAACCA
AAGGCGAAAGCATTTTGGCCAAGGAAAAAAA

521MM 4FB/1806R:
CTCAGTACAAGCTCCGGCATAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTTGACGAATGCC
GTTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACACGGGCTCCGACCTTTACCAGGGACGAGC
GCACTTGTCAGATCAAAAACCAATCGGTGCGGCGGCGCTTTCGTCGCAAGGCGGGGCGTCGCGTCTTGCACCG
TCCTCGTGGCGAATCATGACAAACTCTACGCTGACCGCACGGCCTTTTCGCGCCGGCGGCCTGTCTTTCGAGTG
TCTGCCTTATCAACTTTCGTTGGTGTGCTAATCGCTTACCAAGGTGATAACGGGTAACGGGGAATCAGGGTTC
GATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTC
CCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTTTCGAGGCCTCGGAATTGGAATGAGTAC
ACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAA
TAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATCTGGCGCTCGGGCCCGCGATGCGACGCA
CGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTTAACCGGGCGGCGCCGGGGCGCGTTGTC
CGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTGCCTGCGGTGGACCGGAACGTTTACTTTG
AAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTC
GGTCGCTGATTTTGTTGGTTTCCGGGACGCGAGGTAATGATTAAGAGGGACTGCCGGGGACATCAGTATTGCT
GCAAGAGAGGTGAAATTCTAGGACTGTAGCAGGACTAACCAAGGCGAA

521PP 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTT
TCGAGGCCTCGGAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGC
CAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATC
TGGCGCTCGGGCCCGCGATGCGACGCACGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTT
AACCGGGCGGCGCCGGGGCGCGTTGTCCGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTG
CCTGCGGTGGACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATAGTG
GTGCATGGAATAA

521/ S30/5FK:
CTCAGTACAAGCTCCGGCATAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTTGACGAATGCC
GTTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACACGGGCTCCGACCTTTACCAGGGACGAGC
GCACTTGTCAGATCAAAAACCAATCGGTGCGGCGGCGCTTTCGTCGCAAGGCGGGGCGTCGCGTCTTGCACCG
TCCTCGTGGCGAATCATGACAAACTCTACGCTGACCGCACGGCCTTTTCGCGCCGGCGGCCTGTCTTTCGAGTG
TCTGCCTTATCAACTTTCGTTGGTGTGCTAATCGCTTACCAAGGTGATAACGGGTAACGGGGAATCAGGGTTC
GATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTC
CCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTTTCGAGGCCTCGGAATTGGAATGAGTAC
ACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAA
TAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATCTGGCGCTCGGGCCCGCGATGCGACGCA
CGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTTAACCGGGCGGCGCCGGGGCGCGTTGTC
CGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTGCCTGCGGTGGACCGGAACGTTTACTTTG
AAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTC
GGTCGCTGATTTTGTTGGGTTTCCGGGACGCGAGGTAATGATTAAGAGGGACTGCCGGGGACATCAGTATTGC
TGCAAGAGAGGTGAAATTCTAGGACTGTAGCAGGACTAACCAAGG

522A S30/5FK:
CTCAGTACAAGCTCCGGCATAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTTGACGAATGCC
GTTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACACGGGCTCCGACCTTTACCAGGGACGAGC
GCACTTGTCAGATCAAAAACCAATCGGTGCGGCGGCGCTTTCGTCGCAAGGCGGGGCGTCGCGTCTTGCACCG
TCCTCGTGGCGAATCATGACAAACTCTACGCTGACCGCACGGCCTTTTCGCGCCGGCGGCCTGTCTTTCGAGTG
TCTGCCTTATCAACTTTCGTTGGTGTGCTAATCGCTTACCAAGGTGATAACGGGTAACGGGGAATCAGGGTTC
GATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTC
CCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTTTCGAGGCCTCGGAATTGGAATGAGTAC
ACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAA
TAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATCTGGCGCTCGGGCCCGCGATGCGACGCA
CGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTTAACCGGGCGGCGCCGGGGCGCGTTGTC
CGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTGCCTGCGGTGGACCGGAACGTTTACTTTG
AAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCGCTGAATAGTGGTGCATGGAATAATGGAACAAGACCT
CGGTCGCTGATTTTGTGGTTGTCCGGGACGCGAGGTAATGATTAAGAGGGACTGCCGGGGACATCAGTATTGC
TGCAAGAGAGGTGAAATTCTAGGACTGTAGCAGGACTAACCAAGGCGA
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523C S30/5FK:
CTCAGTACAAGCTCCGGCATAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTTGACGAATGCC
GTTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACACGGGCTCCGACCTTTACCAGGGACGAGC
GCACTTGTCAGATCAAAAACCAATCGGTGCGGCGGCGCTTTCGTCGCAAGGCGGGGCGTCGCGTCTTGCACCG
TCCTCGTGGCGAATCATGACAAACTCTACGCTGACCGCACGGCCTTTTCGCGCCGGCGGCCTGTCTTTCGAGTG
TCTGCCTTATCAACTTTCGTTGGTGTGCTAATCGCTTACCAAGGTGATAACGGGTAACGGGGAATCAGGGTTC
GATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTC
CCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTTTCGAGGCCTCGGAATTGGAATGAGTAC
ACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAA
TAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATCTGGCGCTCGGGCCCGCGATGCGACGCA
CGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTTAACCGGGCGGCGCCGGGGCGCGTTGTC
CGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTGCCTGCGGTGGACCGGAACGTTTACTTTG
AAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTC
GGTCGCTGATTTTGTTGGTTTCCGGGACGCGAGGTAATGATTAAGAGGGACTGCCGGGGACATCAGTATTGCT
GCAAGAGAGGTGAAATTCTAGGACTGTAGCAGGACTAAACAA

523F S30/5FK:
CTCAGTACAAGCTCCGGCATAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTTGACGAATGCC
GTTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACACGGGCTCCGACCTTTACCAGGGACGAGC
GCACTTGTCAGATCAAAAACCAATCGGTGCGGCGGCGCTTTCGTCGCAAGGCGGGGCGTCGCGTCTTGCACCG
TCCTCGTGGCGAATCATGACAAACTCTACGCTGACCGCACGGCCTTTTCGCGCCGGCGGCCTGTCTTTCGAGTG
TCTGCCTTATCAACTTTCGTTGGTGTGCTAATCGCTTACCAAGGTGATAACGGGTAACGGGGAATCAGGGTTC
GATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTC
CCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTTTCGAGGCCTCGGAATTGGAATGAGTAC
ACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAA
TAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATCTGGCGCTCGGGCCCGCGATGCGACGCA
CGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTTAACCGGGCGGCGCCGGGGCGCGTTGTC
CGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTGCCTGCGGTGGACCGGAACGTTTACTTTG
AAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTC
GGTCGCTGATTTTGTTGGTTTCCGGGACGCGAGGTAATGATTAAGAGGGACTGCCGGGGACATCAGTATTGCT
GCAAGAGAGGTGAAATTCTAGGACTGTAGCAGGACTAACCAAGGCGA

S548A S30/5FK:
CTCAGTACAAGCTCCGGCATAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTTGACGAATGCC
GTTTACATGGTTATTGTGTGGACAGATTAGACCATAATATGTGGACGTATAATCTGACCTTTGGCAAGGACGA
GAATGGCTCTCAGATAAAAATACAATCGATGTGATGGTCATTTAGTACCAAGATGAGGGGGTCTAATCTTGCA
CCGTATACATGGCGACTCATGACAATCTGTAGAAGGACCGCACGGCCTAGATACAGCCGGCGGCCTGTCCTTT
GAGTGTCTGCCTTATCAACTTTAATATGGTGTGCGAATCGCATAGCAAGGTGATAACGGGTATCGGGGAATCA
GGGTTCGATTCAGGAGAGGGAGCTAGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCAAACAAATTA
CCCACTCCCGGGTGGGGGAGGTAGAAACAAGAACCACCAATACGAGAGTCATCAGAGGCCTAAGAATTGGAA
TGAGTACACTTTAAATCCTTTAACAAGGATCTATTGGAGGGCAAGTCCGGTTCCAGCAGCCGCGGTAATTCCA
GCTCCAATAGCGTATACCAATGCTGCGGTAGTTAAAAAGCTCGTAGTTGGATCGGGGGATTGGCCCCTCCATG
AGACGCAAGTAGAGTATTGCGTGTTAAAAATTTCGTATTTCGAGTTTTGTCGTTAACCGGGGGTCGCCGGGTC
GGGTTGTCATACGCACACCTCCGGGCTTTTTGCACGCGTGCTTAGATGCACTTCCCTGCGTGGGACGGGTCCGT
TTACTTTGAAAAAATTAGAGTGTTCAAGGCACAAGCATGTGCCGCCGAATAGTGGTGCATGGAATAATGGAAC
AAGACCTCGGTCGCTGATTTTGTTGGTTTCCGGGACGCGAGGTAATGATTAAGAGGGACTGCCGGGGACATCA
GTATTGCTGCAAGAGAGGTGAAATTCTAGGACTGTAAGCAGACTAACCAAGGCAAAGCATT

548B S30/5FK:
TTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGC
TATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCC
TGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGG
CAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGAT
GGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGA
CGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGG
ATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTG
CAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCG
ACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTT
TGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTG
AAATTCTTGGATCGCAGCAAGACGAACTACTGCGA
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552D S30/5FK:
CTCAGTACAAGCTCCGGCATAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTTGACGAATGCC
GTTTACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACACGGGCTCCGACCTTTACCAGGGACGAGC
GCACTTGTCAGATCAAAAACCAATCGGTGCGGCGGCGCTTTCGTCGCAAGGCGGGGCGTCGCGTCTTGCACCG
TCCTCGTGGCGAATCATGACAAACTCTACGCTGACCGCACGGCCTTTTCGCGCCGGCGGCCTGTCTTTCGAGTG
TCTGCCTTATCAACTTTCGTTGGTGTGCTAATCGCTTACCAAGGTGATAACGGGTAACGGGGAATCAGGGTTC
GATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTC
CCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTTTCGAGGCCTCGGAATTGGAATGAGTAC
ACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAA
TAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATCTGGCGCTCGGGCCCGCGATGCGACGCA
CGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTTAACCGGGCGGCGCCGGGGCGCGTTGTC
CGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTGCCTGCGGTGGACCGGAACGTTTACTTTG
AAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATAGTGGTGCATGGAATAATGGAACAAGACCTC
GGTCGCTGATTTTGTTGGTTTCCGGGACGCAAGGTAATGATTAAGAGGGACTGCCGGGGACATCAATATTGCT
GCAAGAGAGGTGAAATTCTAGGACTGTAGCAGGACTAACCAAGAGCGAAAGCATTT

553B 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCTCGGGGAGGTAGTGACAAGAACTAACAATCCGAGACTCTT
TCGAGGCCTCGGAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTGC
CAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATACCAATGCTGCTGTAGTTAAAAAGCTCGTAGTTGGATC
TGGCGCTCGGGCCCGCGATGCGACGCACGTCGGCTATCGCGTGTTTATTGTTGCGCGTTTCGCGCGTCGTCTTT
AACCGGGCGGCGCCGGGGCGCGTTGTCCGACGCACACCTCCCGGCTTTCCGCACGCGTGCTCTTAACTGAGTG
CCTGCGGTGGACCGGAACGTTTACTTTGAAAAAATTAGAGTGTTCAAGGCAGGCCTGTGTCGCCTGAATAGTG
GTGCATGGAATAA

Kinorhynchus giganteus:

5214 S30/5FK:
GGCAAAGTAAAACCGCACAAGGCTCATTAAATCAGTTAGTATTCATTTGATCAATGCCTTACATGGATAACTG
TGGCAATTCTAGAGCTAATACATGGATACCCGCCCTGACCTTGCGGAAAGGGCGCCTTTGTCAGACTAAAAAC
CAATCGGCTTCCGGGCCGTACAGTGGTGAACCATGATAACCTCTACGCTGACCGCACGGTCACGCACCGGCGG
CCTATCTTTCGAATGTCTGCCTTATCAACTTTCGATGGTAGATTAAGTGCCTACCATGGTGATAACGGGTAACG
GGGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCAC
GCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACAGGACTCTTTCGAGGCCCTGT
AATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGACAAGTCTGGTGCCAGCACCCGCGG
TAATTCCAGCTCCAATAGCGTATATTAATGCTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGC
TTGCGGTCCACCTTCAGGTGGCGACTGCACGTCCCGGCGTACCTCTCGGCTTTCCCTAGTTGCTCTTAGCTGAG
TGACTAGGGTTACCGGAATGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGATCGCCTGAATAGTGGT
GCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACACGAGGTAATGATTAAGAGGGA
CAGCTGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAG
CGTTTG
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Order Cyclorhagida;

Echinoderes capitatus:

514A S30/5FK:
ATGCATGTCTAAGTGCAAGCTCCGGCAAAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTCGA
TGGATGCCCTTACATGGATAACCCTGGGAAATCTAGAGCTAATACATGTCACCCGCTCCGACCTCACGGGACG
AGCGCATTTGTCAGACAAAAAACCAATCGGGCTTCGGTCCGTTCAGTGGTGAACCATGGCAAACCGTCACGCC
GACCGCACGGTCTAGAACCGGCGGTGTGTCGTTCGAATGTCTGCCTTATCAACTGTCGATGGTAGGTTAAGTG
CCTACCATGGTTATAACGGGTAACGGGGAATCAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACC
ACTTCTACGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAA
TACGGGACTCTAAACGAGGCCCCGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGG
GCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAGC
TCGTAGTTGGATCTGGCGTACGGGCTGGAGGTCCGCCGCATTGGTGGTTACTTCCCGTCCCGACGTACCTCTCG
GATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACCGGACCGTTTACTTTGAAAAAATTAGAGTGTTCAA
AGCAGGCGCGACGCCTGTATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCG
GAACGCGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGAT
CGCAGCAAGACGAACTACTGCGAAAGCATTTTGCCAAGAA

551G S30/5FK:
ATGTCTAAGTGCAAGCTCCGGCAAAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTCGATGGA
TGCCCTTACATGGATAACCCTGGGAAATCTAGAGCTAATACATGTCACCCGCTCCGACCTCACGGGACGAGCG
CATTTGTCAGACAAAAAACCAATCGGGCTTCGGTCCGTTCAGTGGTGAACCATGGCAAACCGTCACGCCGACC
GCACGGTCTAGAACCGGCGGTGTGTCGTTCGAATGTCTGCCTTATCAACTGTCGATGGTAGGTTAAGTGCCTA
CCATGGTTATAACGGGTAACGGGGAATCAGGGTTCGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACTT
CTACGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACG
GGACTCTAAACGAGGCCCCGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAA
GTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAGCTCGT
AGTTGGATCTGGCGTACGGGCTGGAGGTCCGCCGCATTGGTGGTTACTTCCCGTCCCGACGTACCTCTCGGATT
TCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACCGGACCGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCA
GGCGCGACGCCTGTATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAAC
GCGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCA
GCAAGACGAACTACTGCGAAAGCATTTGCCAAGAA

552A 4FB/1806R:
CAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCTGGAGG
TCCGCCGCATTGGTGGTTACTTCCCGTCCCGACGTACCTCTCGGATTTCCCTCGGTGCTCTTAACTGAGTGTCTT
GGGTTACCGGACCGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGCGACGCCTGTATAGTGGTGCATG
GAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCGGAACGCGAGGTAATGATTAAGAGGGACTGCC
GGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTT
GCCAAGAATGTTTCCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCCGA
CCATAAACGATGCCGACCGACAATCAGTGGTGGTTAGTTTCATGACTCCGCTGGCAGCTTCCCGTGAAAACAA
AGTCTTTGGGTTCCGGGGGGAGTATGGTTGCAAAGCTTAAACTTAAAGGAATTGACGGAAGGGCACCACCAG
GAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAAACTCACCCGGTCCGGACACAGTAAGGATTGACA
GATTGATAGCTCTTTCTTGATTCTGTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGCGATTTGTCTGGTT
AATTCCGATAACGAACGAGACTCTGGCCTACTAAATAGTCCGCGGATTCGCCCTCGTGGGAGTCCGTGCCGCG
ACTTCTTAGGGGAACAAGCGTCAACTAGGCGCGCGAGATTGAGCAATAACAGGTCTGTGATGCCCTTAGATGT
CCGGGGCCGCACGCGCGCTACACTGAAAGCGGCAGCGTGTGCTTACCCTCGCCCGGCAGGGCCGGGTAACCC
GATAAATCCTTTTCGTGCTAGGGATAGGGAATTGCAATTGTTTCCCTCGAACGAGGAATTCCCAGTAAGCGCG
AGTCATAAGCTCGCGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTACTACAGATTGAATGATTT
AGTGAGGTCTTCGGACTGGTCCCAGCACGGCCGGCAACGGTCGACTGAGGCGCCGGGAAGACGACCGAACTT
GATTATTTA

Echinoderes setiger:

525A S30/5FK:
ATGCATGTCTAAGTGCAAGCTCCGGCAAAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTCGA
TAGATGCCATTTACATGGATAACCCTGGGAAATCTAGAGCTAATACATGTCACCCGCTCCGACCTCACGGGAC
GAGCGCATTTGTCAGACTAAAAACCAATCGGGCTTCGGTCCGTTCAGTGGTGAACCATGGCAAACCGTCACGC
TGACCGCACGGTCTAGAACCGGCGGTGCGTCGTTCGAATGTCTGCCTTATCAACTGTCGATGGTAGGTTAAGT
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GCCTACCATGGTTATAACGGGTAACGGGGAATCAGGGTTCGATTCCGGAGAGGGCGCCTGAGAAACGGCGAC
CACTTCTACGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACA
ATACGGGACTCTAAACGAGGCCCCGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAG
GGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAG
CTCGTAGTTGGATCTGGCGTACGGGCTCGAGGTCCGCCGTTCGGCGGTTACTTCCCGTCCCGACGTACCTCTCG
GATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACCGGACCGTTTACTTTGAAAAAATTAGAGTGTTCAA
AGCAGGCGCGATGCCTGTATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCG
GAACGCGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGAT
CGCAGCAAGACGAACTACTGCGAAAGCATTT

551A S30/5FK:
ATGCATGTCTAAGTGCAAGCTCCGGCAAAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTCGA
TAGATGCCATTTACATGGATAACCCTGGGAAATCTAGAGCTAATACATGTCACCCGCTCCGACCTCACGGGAC
GAGCGCATTTGTCAGACTAAAAACCAATCGGGCTTCGGTCCGTTCAGTGGTGAACCATGGCAAACCGTCACGC
TGACCGCACGGTCTAGAACCGGCGGTGCGTCGTTCGAATGTCTGCCTTATCAACTGTCGATGGTAGGTTAAGT
GCCTACCATGGTTATAACGGGTAACGGGGAATCAGGGTTCGATTCCGGAGAGGGCGCCTGAGAAACGGCGAC
CACTTCTACGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACA
ATACGGGACTCTAAACGAGGCCCCGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAG
GGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAG
CTCGTAGTTGGATCTGGCGTACGGGCTCGAGGTCCGCCGTTCGGCGGTTACTTCCCGTCCCGACGTACCTCTCG
GATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACCGGACCGTTTACTTTGAAAAAATTAGAGTGTTCAA
AGCAGGCGCGATGCCTGTATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCG
GAACGCGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGAT
CGCAGCAAGACGAACTACTGCGA

551F S30/5FK:
ATGCATGTCTAAGTGCAAGCTCCGGCAAAGTGAAACCGCGAATGGCTCATTAAATCAGTTATGGTTCATTCGA
TAGATGCCATTTACATGGATAACCCTGGGAAATCTAGAGCTAATACATGTCACCCGCTCCGACCTCACGGGAC
GAGCGCATTTGTCAGACTAAAAACCAATCGGGCTTCGGTCCGTTCAGTGGTGAACCATGGCAAACCGTCACGC
TGACCGCACGGTCTAGAACCGGCGGTGCGTCGTTCGAATGTCTGCCTTATCAACTGTCGATGGTAGGTTAAGT
GCCTACCATGGTTATAACGGGTAACGGGGAATCAGGGTTCGATTCCGGAGAGGGCGCCTGAGAAACGGCGAC
CACTTCTACGGAAGGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACA
ATACGGGACTCTAAACGAGGCCCCGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAG
GGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAG
CTCGTAGTTGGATCTGGCGTACGGGCTCGAGGTCCGCCGTTCGGCGGTTACTTCCCGTCCCGACGTACCTCTCG
GATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACCGGACCGTTTACTTTGAAAAAATTAGAGTGTTCAA
AGCAGGCGCGATGCCTGTATAGTGGTGCATGGAATAATGGAACAAGACCTCGGTTCTATTTTGTTGGTTTCCG
GAACGCGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTATTGCTGCGTTAGAGGTGAAATTCTTGGAT
CGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAA

Echinoderes sp.:

500C 4FB/1806R:
GTTATGATTAGAGGGACGCCGGGTCGTCCGTATTGCTGCGTAGAGGTGAATTTCTTGGATCGCAGCAAGACGA
GCAGGGGCGACAGCTCTCGACATGAATGTTCTCACTAGTCAAGAGCGATAGTTGAGGTTCGAAGGCGATCAG
ATACCGCCCTAGTTCCGACCATAAACGATGCCGACTGACAATCCGCAGGAGTTATTACAATGACTCTGCGGGC
AGCTTCCCGGGAAACCTTAAGTTGATGGGTTCCGGGGGGAGTATGGTTGCAAAGCTCAAACTTAAAGGAATTG
ACGGAAGGGCACCACCATGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAACCTCACCAGGTCCG
GACAACGTTAGGATTGACAGATTGAGAGCTCTTTCTTGATTCGTTGGTTGGTGGTGCATGGCCGTTCTTAGTTG
GTGGAGTGATTTGTCTGGTTAATTCCGATAACGAACGAGACTCTGGCCTACTAAATAGTTCGCTGATCCTCAAC
GCGCGTCCCTCGTGGGCGTCAGCGCTAGTCAGCGTTAACTTCTTAGGGGAACAGGCGGCGTTTAGCCGCACGA
AATAGATCAATAACAGGTCTGTGATGCTGCGTTAGAGGTGAAATTCCTGGGCCGCACGCGCGCTACACTGAAG
GAGACAGCGTGTGCTTGCCTGTTCCGGAAGGAACGGGCAACCCGATGAATCCCTTTCGTGCTAGGGATTGGGA
ATTGCAATTGTTTCCCATGAACGAGGAATTCCCAGTAAGCGCGAGTCATCAGCTCGTGTTGATTACGTCCCTGC
CCTTTGTACACACCGCCCGTCGCTACTACAGATTGAATGATTTAGTGAGGTCTTTGGACTGGCCCCTGCGAGGC
TGGCAACATGTCG

S551E 18S-323dir/18S-823rev:

ATAACGGGTAACGGTGAATCAGGGTTCGATTCCGGAGAGGGCGCCTGAGAAACGGCGACCACTTCTACGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACGGGACTCTA
AACGAGGCCCCGTAATTGGAATGAGTACACTTTAAATCCTTTAACGAGGATCTATTGGAGGGCAAGTCTGGTG
CCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAGCTCGTAGTTGGAT
CTGGCGTACGGGCTCGAGGTCCGCCGTTCGGCGGTTACTTCCCGTCCCGACGTACCTCTCGGATTTCCCTCGGT
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GCTCTTAACTGAGTGTCTTGGGTTACCGGACCGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCGCGAT
GCCTGTATAGTGGTGCATGGAATAA

559B 18S-323dir/18S-823rev:
TAACGGGTAACGGTGAATCAGGGTTCGATTCCGGAGAGGGCGCCTGAGAAACGGCGACCACTTCTACGGAAG
GCAGCAGGCACGCAAATTACCCACTCCCGGCACGGGGAGGTAGTGACAAGAAATAACAATACGGGACTCTAA
ACGAGGCCCCGTAATTGGAATGAGTACCACTTTAAATCCTTTAACGAGGAATCTATTGGAAGGGCAAGTCTGG
TGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGCTGCTGCAGTTAAAAAGCTCGTAATTGG
ATCTGGGCGTACGGGCTCGAGGTCCGCCGTTCGGGGGTTACTTCCCGTCCCGACGTACCTCTCGGATTTCCCTC
GGTGCTCTTAACTGAGTGTCTTGGGTTACCGGACCGTTTACTTTGAAAAAATTAAAGTGTTCAAAGCAGGCGC
CATGCCTGTATAGTGGTGCATGGAATAA

Semnoderes armiger:

521K S30/5FK:
AGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGCTATGATTTAT
TGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCCTGACTTACGA
AAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGGCAAACTCTAT
GCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGATGGTAGGGTAA
CTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCT
ACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGACGAGAAATA
ACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGGATCTATTGG
AGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAA
AGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCGACGTACCTC
TCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAATTAGAGTGTT
CAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTTTGTTGGTTT
CCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTGAAATTCTTG
GATCGCAGCAAGACGAACTACTGCGAA

521R S30/5FK:
TTAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGCT
ATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCCT
GACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGGC
AAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGATG
GTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGA
GAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGAC
GAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGGA
TCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGC
AGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCGA
CGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAATT
AGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTTT
GTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTGA
AATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

521Y S30/5FK:

TTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGC
TATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCC
TGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGG
CAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGAT
GGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGA
CGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGG
ATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTG
CAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCG
ACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTT
TGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTG
AAATTCTTGGATCGCAGCAAGACGAACTACTGCGAACTTTTTTCCCCCAGAAAAAAATTTCAACTTTTAACCG
CAGCAGTACGGAAGCCCCCAGCAGTCCCTCTCAATCATTACCTCGTGATCCGGAAACCAACAAATAGACCCGA
CGTCGTCTTCAATATCCCTTGCATCAATATACAAGCGGCCGGCCCGCTTTGAACACTCTTATTTTTTTCAAAGT
AGACGGTTCCGTAACCCATACACGTCAGTTAGGAGCACCGGTGTAAATTCGGAAAGGTACCGTCCGGGGGAC
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GTACTATCGCTATTTGTCGCACCGATACCGAAGTGGGAATCACTTACAGCTTTTAACTGGCCGCACCTTCAATA
AGCTTTTGAGCTTGGAGATATACCGGACCG

5217 4FB/1806R:
CAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTG
GTTCGCTATATAGCGATTACTACGTCTCCCGACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTT
GGGTTACGGGACTGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATG
GAATAATGGAAGACGACTTCGGGTCTATTTTGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCC
GGGGGCATCCGTACTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTT
GCCAAGAATGTTTTCATTAATCAAGAACGAAAGTCGGAGGTTCGAAGGCGATCAGATACCGCCCTAGTTCCGA
CCATAAACGATGTCGACTGACAATCCGTGAAGGTTCTTTGATGACTTTGCGGGCAGCTTCTCGGGAAACCATT
AAGTGTTCAGGCTCCGGGGGGAGTATGGTTGCAAAGCTCGAACTTAAAGGAATTGACGGAAGGGCACCACCA
GGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGAAAACTTACCCGGTCCGGACACTGTAAGGATTGACA
GATTGAAGCTCTTTCTTGATTCAGTGGTTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTT
AATTCCGATAACGAACGAGACTCTGGCCTACTAAATAGTCCGCCCATAACGATTTGTTGGCGATGACTTCTTA
GGGGAACTAGCGGCGCTTAGCCGCACGAGATTGAGCAATAACAGGTCTGTGATGCCCTTAGATGTCCGGGGC
CGCACGCGCGCTACACTGACGTAGGCAGCGTGTGTTTACCCTTTTCTGGTAGGAATGGGTAACCCCATGAATT
CTTGTCGTGCTAGGGATAGGGAATTGCAATTATTTCCCTTGAACGAGGAATTCCCAGTAAGCGCGAGTCATAA
GCTCGTGTTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCTACTACAGATTGAATGATTTAGTGAGGT
CTTCGGACTGGACCTGTGCAACCGGCAACGGTGGCATTGCTGTTTCGGAAAGACGACCAAACTTGATTATTTA
GA

521BB S30/5FK:
GGCACAGCGAAACCGCGAATGGCTCATTAAATCAGCTATGATTTATTGGATGAATACTTGCACATGGATAACT
GTGGCAATTCTAGAGCTAATACATGGATGCCGGCCCTGACTTACGAAAGGGTGCACTTGCCAGACCAAAAAC
CAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGGCAAACTCTATGCAGACCGCATGGTCCAGAACCGGCG
GCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAA
CGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGC
ACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGACGAGAAATAACAATACAGGACTCTTTAGAGGCCCT
GTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGC
GGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGG
GTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCGACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTG
AGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGT
GGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTTTGTTGGTTTCCGGATCACGAGGTAATGATTAAGAG
GGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGA
A

521RR S30/5FK:
TCTCAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCA
GCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGC
CCTGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCAT
GGCAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCG
ATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCC
TGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGT
GACGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGA
GGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGC
TGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCC
CGACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAA
ATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTAT
TTTGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGG
TGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAG

542F S30/5FK:

AAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGCTAT
GATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCCTGA
CTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGGCAA
ACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGATGGT
AGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGA
AACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGACGA
GAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGGATC
TATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAG
TTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCGACG
TACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAATTAG
AGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTTTGT
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TGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTGAAA
TTCTTGGATCGCAGCAAGACGAACTACTGCGAA

544C S30/5FK:
TTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGC
TATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCC
TGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGG
CAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGAT
GGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGA
CGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGG
ATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTG
CAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCG
ACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGCCGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTT
TGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTCGGGGGCATCCAGTACTGCTGTCGTTAGAGGTG
AAATTCTTGGATCACAGCAAGACGAACTACTGCTAAAGCATTTCCCAA

S44E S30/5FK:
TTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGC
TATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCC
TGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGG
CAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGAT
GGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGA
CGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGG
ATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTG
CAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCG
ACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTT
TGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTG
AAATTCTTGGATCGCAGCAAGACGAACTACTGCGA

547C S30/5FK:
AAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGCT
ATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCCT
GACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGGC
AAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGATG
GTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGA
GAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGAC
GAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGGA
TCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGC
AGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCGA
CGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAATT
AGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTTT
GTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTGA
AATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

5498 S30/5FK:
TTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGC
TATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCC
TGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGG
CAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGAT
GGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGA
CGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGG
ATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTG
CAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCG
ACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTT
TGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTG
AAATTCTTGGATCGCAGCAAGACGAACTACTGCGA
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555B S30/5FK:
AGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGCTATGATTTATTGGATGAATACTTGCACATGG
ATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCCTGACTTACGAAAGGGTGCACTTGCCAGACCA
AAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGGCAAACTCTATGCAGACCGCATGGTCCAGAAC
CGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGATGGTAGGGTAACTGCCTACCATGGTGATAACG
GGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGC
AGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGACGAGAAATAACAATACAGGACTCTTTAGAGG
CCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAG
CCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTT
TTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCGACGTACCTCTCCGATTTCCCTCGGTGCTCTTA
ACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAA
TAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTTTGTTGGTTTCCGGATCACGAGGTAATGATTA
AGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTAC
TGCGAAAGCATTTGCCAAGAA

555C 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGACGAGAAATAACAATACAGGACTCTT
TAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGGATCTATTGGAGGGCAAGTCTGGTGC
CAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAGCTCGTAGTTGAATC
TCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCGACGTACCTCTCCGATTTCCCTCGGT
GCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCAGGCT
GCCTGAATAGTGGTGCATGGAATAA

555L S30/5FK:
AAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGCT
ATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCCT
GACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGGC
AAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGATG
GTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGA
GAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGAC
GAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGGA
TCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGC
AGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCGA
CGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAATT
AGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTTT
GTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTGA
AATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAA

571C S30/5FK:
TTGTCTTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAA
TCAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCC
GGCCCTGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAAC
CATGGCAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTG
TCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGA
GCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGT
AGTGACGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAC
CGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGT
TGCTGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTC
TCCCGACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGT
CTATTTTGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTA
GAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAA

S72A S30/5FK:
CTTGTCTCAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAA
ATCAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGC
CGGCCCTGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAA
CCATGGCAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACT
GTCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGG
AGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGG
TAGTGACGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTA
CCGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAG
TTGCTGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGT
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CTCCCGACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGT
CTATTTTGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTA
GAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAA

572C S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAA
ATCAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGC
CGGCCCTGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAA
CCATGGCAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACT
GTCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGG
AGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGG
TAGTGACGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTA
CCGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAG
TTGCTGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGT
CTCCCGACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGT
CTATTTTGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTA
GAGGTGAAAT

580A S30/5FK:
TTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATGAGC
TATGATTTATCGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCGGCCC
TGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACCATGG
CAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGAT
GGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTG
AGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTAGTGA
CGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACCGAGG
ATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTG
CAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCTCCCG
ACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAAT
TAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTCTATTT
TGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTG
AAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAAT

580B S30/5FK:
TTGTCTTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAA
TCAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCC
GGCCCTGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAAC
CATGGCAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTG
TCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGA
GCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGT
AGTGACGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTAC
CGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGT
TGCTGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTC
TCCCGACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAA
AAAATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGT
CTATTTTGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTA
GAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATT

5801 S30/5FK:
CTTGTCTCAAAGATTAAGCCATGCATGTTTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAA
ATCAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGC
CGGCCCTGATTCTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGA
ACCATGGCAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAAC
TGTCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGG
GAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAG
GTAGTGACGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTT
ACCGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAA
GTTGCTGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACG
TCTCCCGACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGA
AAAAATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGG
TCTATTTTGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTA
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5800 S30/5FK:
CTTGTCTTCAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTA
AATCAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATG
CCGGCCCTGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGA
ACCATGGCAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAAC
TGTCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGG
GAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAG
GTAGTGACGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTT
ACCGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAA
GTTGCTGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACG
TCTCCCGACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGA
AAAAATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGG
TCTATTTTGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTA
GAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGA

580Q  S30/5FK:
TGTCTTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAAT
CAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGATGCCG
GCCCTGACTTACGAAAGGGTGCACTTGCCAGACCAAAAACCAATCGGGCGTCAGCCCGTTCAGTGGCGAACC
ATGGCAAACTCTATGCAGACCGCATGGTCCAGAACCGGCGGCATGTCCTTCAAGCGTCTGCCTTATCAACTGT
CGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAG
CCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCACGGGGAGGTA
GTGACGAGAAATAACAATACAGGACTCTTTAGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTACC
GAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTT
GCTGCAGTTAAAAAGCTCGTAGTTGAATCTCACGTTTTGGGTACGTGGTTCGCTATATAGCGATTACTACGTCT
CCCGACGTACCTCTCCGATTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAA
AAATTAGAGTGTTCAAAGCAGGCAGGCTGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACTTCGGGTC
TATTTTGTTGGTTTCCGGATCACGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAG
AGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAA

Condyloderes sp.:

512B S30/5FK:
TCTTTGTCTTCAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACACGAAACCGCGAATGGCTCATT
AAATCAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGAC
GCCGGCCCTGACTTACGAAAGGGTGCACTTGCCAGACTAAAAACCAATCGGGCTCTCACGGGCCCGTTCAGTG
GCGAATCATGGCAAACTCTATGCAGACTGCACGGTCTCGAACCGGCAGCATGTCCTTCAAGCGTCTGCCTTAT
CAACTGTCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAG
AGGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCTCGGG
GAGGTAGTGACGAGAAATAACAATACAGGACTCTTTTGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCC
TTTATCGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATT
AAAGTTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCGCGCAGTTCGCTTTCACAGCGACTAC
TGCGCGTCCCGTCGTACCTCTCCGCTTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACT
TTGAAAAAATTAGAGTGTTCAAAGCAGGCAGGCCGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACCT
CGGGTCTATTTTGTTGGTTTCCGGACTCAGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTG
CGTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTTGCCAAGAAA

523E 18S-323dir/18S-823rev:
ATAACGGGTAACGGTGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAACGGCTACCACATCCAAGGAA
GGCAGCAGGCACGCAAATTACCCACTCCCAGCTCGGGGAGGTAGTGACGAGAAATAACAATACAGGACTCTT
TTGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTATCGAGGATCTATTGGAGGGCAAGTCTGGTGC
CAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAAAAAGCTCGTAGTTGGATC
TGGCGTACGGGCGCGCAGTTCGCTTTCACAGCGACTACTGCGCGTCCCGTCGTACCTCTCCGCTTTCCCTCGGT
GCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAATTAGAGTGTTCAAAGCAGGCAGGCC
GCCTGAATAGTGGTGCATGGAATAA

S24A S30/5FK:
TTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGC
TATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACGCCGGCCC
TGACTTACGAAAGGGTGCACTTGCCAGACTAAAAACCAATCGGGCTCTCACGGGCCCGTTCAGTGGCGAATCA
TGGCAAACTCTATGCAGACTGCACGGTCTCGAACCGGCAGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTC
GATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGC
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CTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCTCGGGGAGGTAG
TGACGAGAAATAACAATACAGGACTCTTTTGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTATCG
AGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTG
CTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCGCGCAGTTCGCTTTCACAGCGACTACTGCGCGT
CCCGTCGTACCTCTCCGCTTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCAGGCCGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACCTCGGGTCT
ATTTTGTTGGTTTCCGGACTCAGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

541G S30/5FK:
TTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGC
TATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACGCCGGCCC
TGACTTACGAAAGGGTGCACTTGCCAGACTAAAAACCAATCGGGCTCTCACGGGCCCGTTCAGTGGCGAATCA
TGGCAAACTCTATGCAGACTGCACGGTCTCGAACCGGCAGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTC
GATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGC
CTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCTCGGGGAGGTAG
TGACGAGAAATAACAATACAGGACTCTTTTGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTATCG
AGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTG
CTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCGCGCAGTTCGCTTTCACAGCGACTACTGCGCGT
CCCGTCGTACCTCTCCGCTTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAA
AATTAGAGTGTTCAAAGCAGGCAGGCCGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACCTCGGGTCT
ATTTTGTTGGTTTCCGGACTCAGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGA
GGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTT

542] S30/5FK:
TGTTTTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAAT
CAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACGCCG
GCCCTGACTTACGAAAGGGTGCACTTGCCAGACTAAAAACCAATCGGGCTCTCACGGGCCCGTTCAGTGGCGA
ATCATGGCAAACTCTATGCAGACTGCACGGTCTCGAACCGGCAGCATGTCCTTCAAGCGTCTGCCTTATCAAC
TGTCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGG
GAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCTCGGGGAG
GTAGTGACGAGAAATAACAATACAGGACTCTTTTGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTT
ATCGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAA
GTTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCGCGCAGTTCGCTTTCACAGCGACTACTGC
GCGTCCCGTCGTACCTCTCCGCTTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTG
AAAAAATTAGAGTGTTCAAAGCAGGCAGGCCGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACCTCGG
GTCTATTTTGTTGGTTTCCGGACTCAGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTT
AGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAA

551C S30/5FK:
CTTGTCTTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAA
ATCAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACGC
CGGCCCTGACTTACGAAAGGGTGCACTTGCCAGACTAAAAACCAATCGGGCTCTCACGGGCCCGTTCAGTGGC
GAATCATGGCAAACTCTATGCAGACTGCACGGTCTCGAACCGGCAGCATGTCCTTCAAGCGTCTGCCTTATCA
ACTGTCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGA
GGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCTCGGGG
AGGTAGTGACGAGAAATAACAATACAGGACTCTTTTGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCT
TTATCGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTA
AAGTTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCGCGCAGTTCGCTTTCACAGCGACTACT
GCGCGTCCCGTCGTACCTCTCCGCTTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTT
TGAAAAAATTAGAGTGTTCAAAGCAGGCAGGCCGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACCTC
GGGTCTATTTTGTTGGTTTCCGGACTCAGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGC
GTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGA

553H S30/5FK:

CTTGTCTTAAAGATTAAGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAA
ATCAGCTATGATTTATTGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACGC
CGGCCCTGACTTACGAAAGGGTGCACTTGCCAGACTAAAAACCAATCGGGCTCTCACGGGCCCGTTCAGTGGC
GAATCATGGCAAACTCTATGCAGACTGCACGGTCTCGAACCGGCAGCATGTCCTTCAAGCGTCTGCCTTATCA
ACTGTCGATGGTAGGGTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGA
GGGAGCCTGAGAAACGGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCTCGGGG
AGGTAGTGACGAGAAATAACAATACAGGACTCTTTTGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCT
TTATCGAGGATCTATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTA
AAGTTGCTGCAGTTAAAAAGCTCGTAGTTGGATCTGGCGTACGGGCGCGCAGTTCGCTTTCACAGCGACTACT
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GCGCGTCCCGTCGTACCTCTCCGCTTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTT
TGAAAAAATTAGAGTGTTCAAAGCAGGCAGGCCGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACCTC
GGGTCTATTTTGTTGGTTTCCGGACTCAGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGC
GTTAGAGGTGAAATTCTTGGATCGCAGCAAGACGAACTACTGCGAAAGCATTTGCCAAGAA

554B S30/5FK:
AGCCATGCATGTCTCAGTACAAGCTCCGGCACAGCGAAACCGCGAATGGCTCATTAAATCAGCTATGATTTAT
TGGATGAATACTTGCACATGGATAACTGTGGCAATTCTAGAGCTAATACATGGACGCCGGCCCTGACTTACGA
AAGGGTGCACTTGCCAGACTAAAAACCAATCGGGCTCTCACGGGCCCGTTCAGTGGCGAATCATGGCAAACT
CTATGCAGACTGCACGGTCTCGAACCGGCAGCATGTCCTTCAAGCGTCTGCCTTATCAACTGTCGATGGTAGG
GTAACTGCCTACCATGGTGATAACGGGTAACGGAGAATCAGGGTTTGATTCCGGAGAGGGAGCCTGAGAAAC
GGCTACCACATCCAAGGAAGGCAGCAGGCACGCAAATTACCCACTCCCAGCTCGGGGAGGTAGTGACGAGAA
ATAACAATACAGGACTCTTTTGAGGCCCTGTAATTGGAATGAGTACACTTTAAATCCTTTATCGAGGATCTATT
GGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAGTTGCTGCAGTTAA
AAAGCTCGTAGTTGGATCTGGCGTACGGGCGCGCAGTTCGCTTTCACAGCGACTACTGCGCGTCCCGTCGTAC
CTCTCCGCTTTCCCTCGGTGCTCTTAACTGAGTGTCTTGGGTTACGGGACTGTTTACTTTGAAAAAATTAGAGT
GTTCAAAGCAGGCAGGCCGCCTGAATAGTGGTGCATGGAATAATGGAAGACGACCTCGGGTCTATTTTGTTGG
TTTCCGGACTCAGAGGTAATGATTAAGAGGGACTGCCGGGGGCATCCGTACTGCTGCGTTAGAGGTGAAATTC
TTGGATCGCAGCAAGACGAACTACTGCGAA
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