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ABSTRACT

The micro frog, Microbatrachella capensis (Boulenger, 1910), is a Critically Endangered anuran found
in fragmented marshland habitats along the southern coast of the Western Cape Province of South
Africa. The genetic diversity between and within the remaining populations (Kenilworth, Grootwitvlei,
Kleinmond, Lamloch, Hagelkraal, and Buffeljacht/Ratelrivier) of Microbatrachella capensis in the
Western Cape Province of South Africa was assessed, sampling 12 specimens from each population.
Genetic diversity was determined from an analysis of mitochondrial DNA sequences obtained from the
ND2 gene region/locus. A phylogeographic analysis of the populations of micro frogs sampled was
used to determine the current genetic structure and the history of the species. The analysis divided the
six populations of the species into two lineages. The variation within the populations ranged from two
to six haplotypes per population. Nested clade analysis inferred allopatric fragmentation for three out of
the five significant clades. The division of the lineages into two geographical units, the absence of gene
flow and the allopatric fragmentation indicates long-term isolation, around 1.09-1.52 my ago. The
isolation and fragmentation of the populations is postulated to be due to historical sea level fluctuations
that occurred in Southern Africa during the Quaternary Period. Allopatric fragmentation and lack of
gene flow among populations within the two major lineages are due to recent habitat destruction
through development. The recognition that the species contains two evolutionarily significant units,

corresponding to Agulhas and western lineages, will aid future conservation efforts to save this species.
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Introduction

The micro frog, Microbatrachella capensis (Boulenger, 1910), is endemic to the sandy coastal
lowlands of the Cape Flats of South Africa (Poynton 1964). Rose (1962) reported that the species was
originally restricted to an area which was less than 100 km? in total extent, and he suggested that it was
becoming threatened. However, populations were discovered in the mid-1970’s along the coast
between Betty’s Bay and Agulhas (De Villiers 1988; De Villiers 2004). In 1988, a previously unknown
population of micro frogs was found on the Cape Flats in the middle of Kenilworth Race Course during

a botanical survey (McDowell 1989).

Currently, the area in which the species occurs comprises small, fragmented habitats which
occupy an area of less than 10 km? in total extent (De Villiers 2004). The relative position of these six
different populations is illustrated in Figure 1, and comprise Kenilworth Race Course, Grootwitvlei in
Betty’s Bay, Kleinmond Nature Reserve, Lamloch, Hagelkraal, and Buffeljacht/Ratelrivier (De Villiers
2004). Buffeljacht and Ratelrivier are presumed to be the same population, that occur in different water
bodies (De Villiers pers. comm.). These localities are composed of acidic blackwater wetlands (ponds,
pans, vleis, and lakelets) created from the run-off of coastal fynbos (De Villiers 1988; De Villiers
2004). Currently less than 25% of the habitat occupied by micro frog populations is under
conservation, which is of concern, because the status of this species has declined from being listed as
Rare (McLachlan 1978), to Endangered (De Villiers 1988), and is currently listed as Critically
Endangered (Harrison et al. 2001; De Villiers 2004).

The label of Critically Endangered is predominantly due to human development and
concomitant habitat destruction in the Cape Floristic Region leading to a decline in habitat quality (De
Villiers 2004). The six populations of M. capensis each have unique threats, most of which are
anthropogenic. Specifically, around the Lamloch population sand mining activities between 1992 and
1996 destroyed an estimated three breeding sites (De Villiers 1997). Other human developments

around a number of micro frog populations have lead to an increase in pollution and eutrophication of
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the water and increased alien vegetation. The Kenilworth racecourse population is relatively
undisturbed except for the chance pollution from patrons at the races or communities outside of the
racecourse. The Agulhas (Buffeljacht/Ratelrivier and Hagelkraal) and Lamloch populations are being
threatened with alien vegetation. Grootwitvlei, identified as a “Greater Betty’s Bay Nature Reserve”, is
affected by the pollution created by humans as it seeps into the wetlands and creates eutrophication of
the water, altering the natural habitat of M. capensis. This pollution will only continue as housing
developments are on the increase, primarily along the edges of Grootwitvlei. The one population that
seems to have relatively no threats is Kleinmond Nature Reserve. However, there is potential for

threats if the community or the local waste disposal site becomes careless with their waste.

In view of the fact that M. capensis is endemic to the Cape Floristic Kingdom of South Africa,
acknowledged as an important “biodiversity hotspot” (Takhtajan 1986; Myers et al. 2000), the
conservation of this species and its habitat is imperative. Biodiversity conservation is a major concern
as many species are on the point of extinction due to both human and stochastic factors (Frankham et
al. 2004a). The combination of negative human and stochastic factors makes small populations in
natural environments susceptible to the loss of genetic diversity and concomitant, losing their ability to
evolve, which can lead to a steady progression towards homogeneity and thus ultimately extinction
(Frankham et al. 2004a). Analyzing and understanding the genetics of endangered species has become

an important tool used to support the conservation of biodiversity (Hedrick 2001).

The aim of this study is to provide information on the genetic relationship of the remaining
populations of M. capensis, which will allow informed decisions regarding conservation planning for
this species by: i) assessing the levels of genetic diversity within and between the remaining
populations of M. capensis, ii) performing a phylogeographic analysis of the populations of M.

capensis, and iii) identifying evolutionary significant and management units for this species.

Methods
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Sample collection
Samples were collected from the six locations between 1998 and 2004 in the form of non-destructive
toe-clips from adults, tail-clips of tadpoles, or specimens found dead (Appendix A). Some samples

were thigh muscle taken from collected voucher specimens for which the voucher specimen numbers

are listed in Appendix A. Tissue samples were preserved in 99% ethanol.

Choice of method

The method used for this study is focused on mitochondrial DNA (mtDNA) sequencing. Mitochondrial
DNA has a high mutation rate, is highly variable, can follow migration patterns, and acquiring the
mtDNA can be non-invasive (Frankham er al. 2004b). There are several other methods that can
measure genetic diversity such as techniques using allozymes and microsatellites. Allozymes can be
used to identify migration and gene flow, population structure, and source populations to recover
endangered species (Frankham et al. 2004a,b). Using allozymes in the study would not produce results
for phylogeography and non-intrusive sampling is not possible (Frankham et al. 2004a), which is a
drawback as the micro frog is critically endangered. Microsatellites are found in nuclear DNA and are
also used to determine genetic diversity, population size, phylogeography, migration and gene flow,
and demographic history (Frankham et al. 2004a,b) to name a few applications. A disadvantage with
microsatellites is that they have to be created for each species (Frankham et al. 2004b). For this study
the funding did not allow for the creation of species specific primers for micro frog microsatellites. The
genetic diversity of M. capensis was obtained by mtDNA sequencing, as it was applicable to the aims
of the study and within the designated amount of funding. Mitochondrial DNA is mitochondria
composed of maternally inherited DNA molecules (Frankham er al. 2004b). To determine the genetic
diversity in mtDNA a base region in the mtDNA gene is targeted using primers and amplified using a
polymerase chain reaction (PCR) and subsequently the products are sequenced (Frankham et al.

2004a,b).

Choice of gene region
In a previous unpublished report (Scott et al. 2001), mtDNA sequence data of 36 pilot samples from
two populations (Ratelrivier and Kleinmond) of micro frogs were assessed for variation using four gene

loci. These include partial 12S (367 base pairs) and partial 16S (195 base pairs) regions. Preliminary
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results indicated that the 12S region sequenced contained only four variable base pairs (Appendix B),
whereas the 16S region sequenced contained only six variable base pairs, including two insertions
(Appendix C). Scott et al. (2001) deemed these regions too conservative to investigate micro frog
population structure. Similarly, the mitochondrial cytochrome b region was investigated in the pilot
study, using the primers cyt-bl and cyt-b2. Of the 350 base pairs obtained from this region, there were

four polymorphic sites (Appendix D). This was considered too little variation for the population level

study.

Mitochondrial d-loop region could not be successfully amplified using universal primers
specific for ranid frogs. This may have occurred because there are repetitive sequences specific to
many ranid taxa, and this is known to cause length variation in the mtDNA (Sumida et al. 2000). A
similar problem occurred when amplifying the CO1 and mitochondrial ND1 regions, where the

universal primers failed to amplify the target gene.

A subsequent progress report from E. Scott et al. (2002) examined 16 samples from four
populations (Betty’s Bay, Kenilworth, Kleinmond, Ratelrivier) using a longer mitochondrial 16S
fragment (554 base pairs). The results of the longer sequenced fragment differed at six base pairs
(Appendix E), and led to a preliminary conclusion that the Betty’s Bay and Kleinmond populations
were the most similar, and that the Kenilworth population should be used as a source for translocations
to start a new population in Rondevlei Nature Reserve. This was because Kenilworth is the nearest
historical locality to Rondevlei (Scott et al. 2002). The genes used in the above mentioned studies were
considered too conservative to study the variation between the populations. Therefore, a more variable
gene was targeted, the NADH dehydrogenase subunit 2 (ND2) region of the mtDNA. The ND2 region
has proven to be variable (Macey et al. 1998; Dimcheff er al. 2002) and useful in amphibian
phylogenetic studies (Macey et al. 2001).

DNA amplification and sequencing
The High Pure PCR Template Preparation Kit (Roche Diagnostics, Germany) was used to isolate
genomic double-stranded DNA (dsDNA) from the 72 micro frog tissue samples and eluted in elution

buffer supplied by the kit. Mitochondrial DNA from the ND2 gene region was amplified using the PCR
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in a Perkin Elmer 2400 thermocycler (Perkin Elmer Biosystems). The following unpublished primer
pair designed by M. Cunningham (University of the Free State, South Africa) were used; upper primer
VGF1 5° ACCTACACCTAAGAGATCAAAAC 3 and lower primer VWRI 5’
CTCGCTTAAGGCTTTGAAGGC 3’. Thermocycling conditions for the dsDNA amplification
consisted of 2 min denaturation at 96 °C followed by 38 cycles each containing 12 s denaturation at 96
°C, 30 s annealing at 58 °C, and a 70 s extension at 72 °C. At the end of cycling, there was a final 7
min extension at 72 °C. Thereafter, 5 ul of PCR product was combined with 2 ul loading dye and was

electrophoresed on a 1.5% agarose gel containing ethidium bromide. PCR product was then visualized

under a UV light to assess the quality of the amplified product.

The PCR products were purified using High Pure PCR Product Purification Kit (Roche
Diagnostics, Germany). We combined 2 pl of the purified PCR product with 2 ul loading dye and
electrophoresed these on a 1.5% agarose gel containing ethidium bromide. The product was visualized
under a UV light and the concentration of purified PCR product to be used in cycle sequence was
approximated by qualitatively comparing bands with ADNA. The reaction mixture for cycle sequencing
was 2 ul Big Dye, 1 ul primer (3.2 pmol/ul), 1 ul 5X Buffer, x ul purified PCR product, and (10-4-x)
ul SABAX water (Baxter). The purified PCR reaction mixture was cycle sequenced under the
following conditions: initial denaturation temperature of 96 °C; 25 cycles of 10 s denaturation at 96 °C;
5 s annealing at 58 °C; and a 4 min extension at 60 °C. The cycle sequencing was completed with a 7
min extension at 72 °C. The cycle sequence product was then precipitated using a 70% ethanol Sodium
Acetate method and sequenced on an ABI Prism 3100 automated sequencer (Applied Biosystems). In

order to ensure reliability of the results, we sequenced 24 of the 72 sequences twice.

Data analysis

Sequence chromatograms were viewed using Chromas 1.43 (McCarthy 1997) and then aligned using
Clustal X 1.81 (Higgins & Sharp 1988). The alignments were then manually checked. Sequences were
submitted to Genebank database under accession numbers DQ118297-DQ118368 and DQ251461-
DQ251463. DNASP (Rozas & Rozas 2001) identified information regarding the relationship of the
sequences, and tested for neutrality via the calculation of Fu and Li’s D* and F* (Fu & Li 1993).
Phylogenetic analysis was performed using PAUP*4.0 beta 10 version (Swofford 2002). The program
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MODELTEST (Posada & Crandall 1998) was used to identify the nucleotide substitution model with
the best fit for the sequences. The Tamura-Nei + gamma (TrN + G) (Tamura & Nei 1993) model was
selected with the shape parameter (o) of 0.0170 and subsequently used to construct a phenetic tree
using evolutionary distance data under the neighbor-joining (NJ) method (Saitou & Nei 1987). In the
maximum parsimony (MP) analysis (Farris 1983) we used the heuristic search strategy, treating all
characters as equally weighted and with gaps treated as missing characters to find the best tree.
Cacosternum was used as the outgroup in both the NJ and MP analyses, since it may be the sister genus

of M. capensis (Scott in press). Support for the NJ and MP trees was measured by 1000 bootstrap

replicates and 50% majority rule.

Sequence data were then tested for population structuring by comparing the genetic variation
within and among the defined populations using ARLEQUIN version 2.000 (Schneider et al. 2000).
This program calculates pairwise genetic distances between defined populations, estimates population
size, and implements an Analysis of Molecular Variance (AMOVA) to measure multiple additional
population parameters (Schneider et al. 2000). AMOVA uses the allelic content and frequencies of
haplotypes to estimate levels of genetic structure (Excoffier ez al. 1992). The analysis was based on the
geographical division of the populations, which were initially grouped into three separate combinations
for analysis runs. The analyses tested the genetic structure among groups, among populations within

groups, and within populations.

The alignment of all 72 ND2 sequences was entered into TCS version 1.18 (Clement et al.
2000), which constructed a parsimony haplotype network of the samples. This was then used to define
clades (branches) and nesting levels (groupings) following the guidelines in Templeton et al. (1987)
and Templeton and Sing (1993). The procedure is as follows: 1) identify haplotypes on the tip of the
network as O-step clades; 2) ‘O-step clades’ are then nested with the next clade that is a mutational step
away, creating a 1-step clade; 3) the procedure continues by single mutational steps until all clades are
included in the network (Templeton ef al. 1987). One variation to the guidelines in Temepleton et al.
(1987) and Templeton and Sing (1993) was that the network was strictly pruned tip to interior and no
1-step interior clades were created because that is similar to parafaletic grouping and that was not the

case. These clades were used in GeoDis version 2.0 (Posada er al. 2000) for the nested clade analysis
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which illustrated the historical patterns and current populations substructure based on the clade
distances (Dc), nested clade distances (Dn), and interior—tip (I-T) Dc and Dn (Templeton et al. 1995).
After the analysis of the clades, which was based on 10,000 resamples, the phylogeographic inference
for the significant clades were decoded using the inference key (Templeton et al. 1995) downloaded

from (http://zoology.byu.edu/crandall lab/geodis.htm).

We used MIGRATE version 2.0 (Beerli 2004) to calculate the migration rate between the
populations of micro frogs. MIGRATE uses a maximum-likelihood and coalescence theory approach to
estimate the migration rates between sub-populations (Beerli & Felsenstein 1999). RRTree (Robinson-
Rechavi & Huchon 2000) was used to determine the evolutionary rate between lineages defined as: 1)
Kenilworth, Grootwitvlei, Kleinmond Nature Reserve, Lamloch and ii) Hagelkraal and
Buffeljacht/Ratelrivier. RRTree uses relative-rate tests, of any number of sequences, with phylogenetic

weighting to infer the evolutionary rate (Robinson-Rechavi & Huchon 2000).

Results

Sequence variation

Sequences of the partial mitochondrial ND2 coding gene region obtained from 72 M. capensis
individuals, from the six populations, formed an 802 bp alignment (Appendix F). DNASP sequence
analysis identified 23 unique haplotypes (Table 1) with a total number of 44 (5.48%) polymorphic
sites, of which 37 (4.61%) were parsimony informative characters. The nucleotide diversity between
the 72 sequences was 1.2%. The average base composition of the micro frog partial ND2 sequences
was A = 32.8%, C = 11%, G = 28.1%, and T = 28.1%, with a transition/transversion ratio (Ti/Tv) of
5.5.

Phylogenetic analysis
The NJ tree produced using the TrN+G model with shape parameter of 0.0170 along with a 50%
majority rule is presented in Figure 2a, and shows two distinct lineages. The NJ tree divides the six

populations of M. capensis into two assemblages, corresponding to geographical populations, Agulhas
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and west. The Agulhas haplotypes were from Hagelkraal and Buffeljacht/Ratelrivier (60% bootstrap
support), while the western haplotypes were from Kenilworth, Grootwitvlei, Kleinmond Nature
Reserve, and Lamloch (70% bootstrap support). Figure 2b shows the NJ phylogram, with the branch
lengths indicating the amount of divergence between the haplotypes. The NJ TrN+G corrected genetic
distances of the unique haplotypes ranged from 0.0012 to 0.0260 within M. capensis and from 0.3348
to 0.3721 between M. capensis and the outgroups from Cacosternum (Table 2). The genetic distance
within micro frogs implies variation among the haplotypes. The equally weighted MP analysis resulted
in 318 trees found with six equally long best trees retained. The branch-and-bound and strict consensus
trees had identical results. Once the bootstrap values were added, the trees altered due to the amount of
reliability from 1000 iterations. The strict consensus tree is illustrated in Figure 3. The strict consensus
MP tree was similar to the NJ tree by dividing the haplotypes into two clades. Similar to the NJ
analysis the MP analysis grouped together all unique haplotypes located geographically west into one
clade (66% bootstrap support). The remaining clade in the MP analysis consisted of geographically
Agulhas haplotypes, with two haplotypes (HA25 & HA28) in a separate strongly supported distinct
clade (100%). In both the NJ and MP analysis the west haplotypes were grouped into a clade, while the
Agulhas haplotypes were grouped into one clade (NJ) and (MP).

Clock-like evolution of the hypothesized two lineages for the ND2 sequences for M. capensis
was not rejected with the relative rate test (Robinson-Rechavi & Huchon 2000) (K=-0.035, sd= 0.044,
P=0.43). The corrected average sequence divergence between the two lineages was 2.1%, which leads
to an equal splitting or 1.05% per lineage. To estimate the time of splitting between the Agulhas and
west lineages of M. capensis, two calibration rates were applied to our data set. The rate of 0.69%
change per lineage per million years for Bufo bufo (using 1063 bp of ND1 gene through tRNA genes to
the ND2 gene) (Macey et al 1998) and 0.96% change per lineage per million years for
Eleutherodactylus (using 510 bp of ND2 gene) (Crawford 2003). Using the two rates lead to an
estimated date of splitting between the two lineages to be between 1.09 (1.05% per lineage / 0.96%
change per lineage per million years) and 1.52 (1.05% per lineage / 0.69% change per lineage per

million years) million years ago.
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Three different AMOVA tests were performed to test the variation between the six populations.
Using different hypotheses of geographical structuring of the genetic variation we tested the
partitioning of the variation in case i) all six sites are distinct geographic groups, ii) the two
assemblages identified by the NJ phylogenetic analysis are the groups: Kenilworth, Grootwitvlei,
Kleinmond, and Lamloch; and Hagelkraal and Buffeljacht/ Ratelrivier and iii) the three distinct
geographical clusters: Kenilworth; Grootwitvlei, Kleinmond, and Lamloch; Hagelkraal and
Buffeljacht/Ratelrivier, are the geographical groups (Table 3). For all three statistical tests performed,
the among group variation made for the largest component of the total genetic variation present,
indicating that there is genetic variation between the regions. The Fst values of the different hypotheses
indicate that the most significant part of the genetic variation was found between regions when it was

divided into two groups (Fst = 0.84) (Table 3).

Nested clade analysis

From the 72 ND2 sequences, 23 unique haplotypes were identified, with a 95% probability criterium
for parsimonious connections of 13 mutational steps. These were divided into a haplotype network,
consisting of three disconnected clades (Figure 4). Haplotypes H8, Al, and HA25 were identified as
the base rooting positions for these three clades. All haplotypes from the western four populations
(Kenilworth, Grootwitvlei, Kleinmond, and Lamloch) were found in clade 6-1. At least one haplotype
from each western population was connected at a five-step clade. All the Agulhas population
haplotypes (Hagelkraal and Buffeljacht/Ratelrivier) were found in clade 3-1, except for two haplotypes
found in clade 1-1. Clade 6-1 and 3-1 are a minimum of 13 mutational steps away from each other. All
23 haplotypes are connected in the network at clade 8-1 through a minimum of 15 mutational steps

between clade 7-1 and 1-1.

The nested distance analysis is shown in Figure 5. Five clades were recognized as being
significant, viz, clades 3-4, 4-2, 5-1, 6-1, and 7-1. These clades were then analyzed for phylogeographic
inference using the inference key (Templeton et al. 1995) providing information on historical dynamics
(Table 4). The entire network is not significant when all 23 haplotypes are incorporated into the

network. For the clades with significant values allopatric fragmentation was the inference for clades 3-
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4 (Grootwitvlei, Lamloch, and Kleinmond), 5-1 (Kenilworth and Grootwitvlei), and 7-1 (Kenilworth,
Grootwitvlei, Lamloch, Kleinmond, Hagelkraal, and Buffeljacht/Ratelrivier), and restricted gene flow
with isolation by distance was inferred for clade 4-2 (Grootwitvlei, Lamloch, and Kleinmond). When

all of the western populations are grouped in clade 6-1, the inference resulted in contiguous range

expansion.

The migration rates vary between the six populations (Table 5). Kleinmond and Lamloch are
the only populations that have an exchange of migrants in both directions, yet the migration from
Lamloch to Kleinmond is very small (8.25 migrants per generation (m/g) from Kleinmond to Lamloch
and 0.02 m/g from Lamloch to Kleinmond). Kleinmond and Lamloch had a combined total of 24
specimen sampled and a combined total of four haplotypes. Kleinmond had one haplotype and
specimen unique to its population, while the other 11 specimens shared a haplotype with 10 specimens
from Lamloch (Table 1). Hagelkraal and Grootwitvlei are the only populations that have no migrants
leaving their populations, but Hagelkraal receives large amount of migrants from
Buffeljacht/Ratelrivier (18.4 m/g). Five of the 12 specimens sampled at Hagelkraal shared a haplotype
from a specimen at Ratelrivier (Table 1). All of the populations receive migrants from another
population. The tests of neutrality reveled that the mutations in this ND2 sequence were neutral based

on Fu & Li’s D* statistic (0.489; P>0.10) and Fu & Li’s F* statistic (0.462; P>0.10).

Discussion

Phylogeography

The most significant molecular variance among the M. capensis haplotypes occurred when divided into
two lineages, Agulhas (Hagelkraal and Buffeljacht/Ratelrivier) and west (Kenilworth, Grootwitvlei,
Kleinmond, and Lamloch) (Table 3). As the molecular clock hypothesis was not rejected, the sequence
divergence between the Agulhas and west lineages was estimated to occur approximately 1.09-1.52 my
ago (during the Pleistocene Epoch). Similarly, Evans et al. (1997) suggests that the fragmented eastern

and western haplotypes of the species Xenopus gilli across the southwestern Cape region of South
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Africa, could be due to geographical barriers for dispersal created during the Late Pliocene and

Pleistocene Epochs.

Tyson & Preston-Whyte (2000) state that during the Quaternary period (1.8-mya to present)
tectonic uplifts occurred on the subcontinent of southern Africa altering the flow of water and drainage
patterns. It has been hypothesized that during the Middle Pleistocene Epoch, glaciations in the polar
and temperate regions of the world resulted in a lowering of the sea level, exposing much of the present
day continental shelf in the southern Cape (Rourke 1972). This allowed a land bridge to form between
the Cape Flats and Cape Agulhas, which allowed many species of plants and animals to disperse
throughout these areas (Rourke 1972), and through which the endemic Cape platanna (Xenopus gilli)
may have reached the Agulhas plain. Present day, Xenopus gilli is found from Cape Point Nature
Reserve to 40km east of Cape Agulhas (Evans et al. 1997), which is an almost identical distribution to
that of the micro frog. The historical alternating glacial and interglacial conditions, and concomitant sea
level changes which created land bridges, combined with some tectonic uplift, may explain the
geographical separation of the M. capensis into Agulhas and west lineages as defined by the NJ
analysis. However, the historical and climatic events do not explain the separation of two haplotypes

(HA25 & HA28) in the Agulhas geographical region in the MP analysis.

Historical climatic events and present day geographic barriers provide a plausible explanation
of the allopatric fragmentation for clade 3-4 which illustrates a network combining four west
haplotypes, consisting of 24 specimens from Kleinmond, Lamloch, and Grootwitvlei. The nested clade
analysis for clade 5-1, connecting Kenilworth and Grootwitvlei populations, also was classified as
allopatric fragmentation between the haplotypes. The classification of allopatric fragmentation may
result from the large geographical separation, as Kenilworth and Grootwitvlei are separated by 55 km
(as the crow flies) of land and water, and there is documentary evidence of the existence of now extinct
populations on the Cape Flats (Rose 1929), previously located between these. When all of the western
haplotypes are joined in clade 6-1, contiguous range expansion is the postulated historical cause.
Contiguous range expansion would imply that M. capensis moved from a location and colonized new
areas. Contiguous range expansion is invoked to explain why clade 5-1 has haplotypes from both

Grootwitvlei and Kenilworth and it is combined at the next inclusive level of nesting with clade 4-1,
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which consists only of Kenilworth haplotypes. The geographically separate clades are connected in
clade 7-1 resulting in an inference of allopatric fragmentation. Previously, during the Pleistocene
Epoch, the continental shelf was exposed, whereas in the Quaternary Period, sea levels reached 170 m
higher than they are at present (Taylor 1978). These fluctuations fragmented the coastal fynbos range
of M. capensis, and possibly resulted in formation of distinct Agulhas and west lineages as present

today. These are currently separated by approximately 59 km (as the crow flies) consisting of water-

bodies and mountainous landforms, barriers impassable to micro frogs.

Phylogenetics

At present, there is relatively little migration between the populations of M. capensis. The
interpretation of migration rates used here is based on the assumption that there needs to be more than
one migrant per generation (m/g), in order to prevent the genetic divergence among populations being
the result of genetic drift and anything less than one m/g is reproductive isolation (Griswold & Baker
2002). Implementing this, MIGRATE identified two populations with migration rates to overcome the
assumption that their diversity may be a result of genetic drift. Hagelkraal received a large amount of
migrants from the Buffeljacht/Ratelrivier population. Therefore, Buffeljacht/Ratelrivier could be
considered a source habitat, and Hagelkraal as a sink habitat. Pulliam (1998) defined source habitats as
emigration from the habitat exceeds immigration and for sink habitats the reverse. Similarly, Lamloch
was identified as a population receiving migrants from Kleinmond. Combined with the results from
MIGRATE and the shared haplotypes, indicating Kleinmond as a source habitat and Lamloch as sink
habitat. The Kenilworth population and Grootwitvlei are both genetically isolated, due to the fact that

neither shares haplotypes with another population (Table 1).

Where migration is indicated between populations of M. capensis, it can be a result of shared
ancestry or ‘migration’. Micro frog migration over expanses of land between the populations, besides
within the three separate groupings i) Kenilworth ii) Grootwitvlei, Lamloch, Kleinmond and iii)
Hagelkraal and Buffeljacht/Ratelrivier, is improbable at present as most of the formerly extensive
network of wetlands that extended over the low-lying Cape Flats and between Lamloch and the
Agulhas populations have been systematically drained and destroyed by man. Micro frogs do appear to

be habitat specific, requiring clean acidic water, and are restricted to acidic wetlands in the lowland
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sand fynbos regions of South Africa. However, there is the potential for ‘migration’ through being
swept down temporary streams created during the heavy winter rains. The indication of ‘migration’ and
source/sink populations among M. capensis could lead to the species being considered a
‘metapopulation’ (Levins 1970). An allelic study by Driscoll (1998) to determine if Geocrinia alba and
Geocrinia vitellina species were metapopulations found large genetic differences throughout the range
of the species with approximately zero gene flow, resulting in neither species existing as a traditional
‘metapopulation’. However, Driscoll (1998) argues that over the long-term there has been migration
and recolonisation for both species and as a result should be deemed ‘non-equilibrium
metapopulations’ (Harrison 1991). Therefore, clarifying if M. capensis migrates, along with the results
found in this study could determine if the species is a ‘metapopulation’ or a ‘non-equilibrium

metapopulation’ requiring different management practices.

Conservation

Forty-four species (40%) of South Africa’s amphibians occur in the Western Cape, and half of these
are endemic (Seymour et al. 2001; Smuts 2004). The micro frog is one of those 22 species that are
endemic to the Western Cape. However, humans are altering the habitat in this region and stochastic
factors are threatening the survival of M. capensis (Baard 1989; De Villiers 2004). The currently
fragmented habitats of M. capensis are attributable primarily to human development. The maintenance
of genetic variation of the micro frog among the fragmented habitats is important for the survival of the
species in as many populations as possible. The percent variation among the two identified lineages for
the micro frog are a little lower than genetic variation found among coastal and inland populations of
Ascaphus truei (Nielson et al. 2001), as well as among populations of Eleutherodactylus stejnegerianus
(Crawford 2003). The comparison of genetic diversity illustrates the fact that non-critically endangered
species (Ascaphus truei and Eleutherodactylus stejnegerianus) has higher genetic variation than the
micro frog. Therefore, the conservation efforts to increase the genetic variation of M. capensis need to

be put in place for the species continued survival.
Designating evolutionarily significant units (ESU) and management units (MU), as defined by

Moritz (1994), will benefit the conservation efforts to save this Critically Endangered species, by

informing on actions proposed in its conservation management plan. It must be borne in mind that the
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suggestions made in this study are based on Moritz (1994) and over time there have been suggestions
and alterations to the definition and the use of ESUs and MUs in management practices (Crandall et al.
2000; Fraser & Bernatchez 2001). In this study due to constraints, incorporating all aspects suggested
to define ESUs and MUs was not possible. A single variable mtDNA gene of the micro frog was
analyzed and the divergence at nuclear alleles was not assessed as recommended by Moritz (1994). The
results of the current analysis identify two historically isolated reciprocally monophyletic groups for M.
capensis, suggesting that the populations in Agulhas and the west should be regarded as distinct ESUs.
Within the western ESU three MUs have been identified Kenilworth, Grootwitvlei, and
Lamloch/Kleinmond, while the Agulhas populations are classified as a single MU. Evans et al. (1997)
identified two significant MUs in Xenopus gilli based on the significantly different haplotypes found on

either side of False Bay, which is similar to the micro frog.

Conclusions

Using ESUs and MUs gives direction to the practical management recommendations for the micro frog
populations. It is also necessary to implement other management practices, such as translocations and a
recovery program, to ensure the survival of M. capensis. The initial attempt of translocating
approximately 140 individuals from Kenilworth Race Course to Rondevlei Nature Reserve had not
been successful as of 2004 (De Villiers 2004). Should another attempt to translocate the micro frog into
Rondevlei Nature Reserve occur, the source population should be from Kenilworth. Kenilworth is the
closest historical population and has a good amount of genetic variation among the specimens sampled.
Should the conservation efforts for the micro frog currently have to select populations to focus on, they
would be Kenilworth, Lamloch, and Hagelkraal. Kenilworth is the only remnant population from the
historical Cape Flats habitat, while Lamloch and Hagelkraal are both considered source populations.
Future research will always give more insight into the conservation of a species, therefore, M. capensis
studies should continue by sequencing a nuclear gene. Sequencing a nuclear gene will assist with

identifying ESUs and MUs as described by Moritz (1994).
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Amphibians are good indicators for environmental health, and the M. capensis is identified as

an indicator species for the acidic vleis in its habitat (Baard & De Villiers 2000). It is disheartening to
note that this Critically Endangered frog still has many conservation actions required for its protection,
including basic research into its biology and ecology (Harrison et al. 2004). More information about

the species biology and ecology will determine if the micro frog contains source/sink populations and

could be considered a ‘metapopulation’ requiring specific management practices.
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Figure 1 Map of the six sampling localities Kenilworth (K), Grootwitvlei (G), Kleinmond Nature
Reserve (N), Lamloch (H), Hagelkraal (HA), Buffeljacht (B), and Ratelrivier (A) where
Microbatrachella capensis samples were originally collected for the present study. The symbol e
represents the sampling site, while the capital letter in parenthesis is the abbreviation for the site.
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Figure 2 Neighbor-joining tree (a) 50% majority rule consensus (b) phylogram for the 23
representative haplotypes of Microbatrachella capensis and the three outgroup species. This tree
employed the TrN+G model of evolution, with a shape parameter of 0.0170. The values to the left of
the nodes in (a) indicate bootstrap percentage obtained for that node. Agulhas and west represent the
geographic positions of the haplotypes, with the Cacosternum species used as outgroups. Haplotype
abbreviations are found in Table 1.
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Figure 3 Maximum parsimony strict consensus tree with bootstrap values from 1000 iterations.
Agulhas and west represent the geographic positions of the haplotypes, with outgroups representing the
Cacosternum species used as outgroups. Two haplotypes from Agulhas are found unresolved in the

Agulhas and west clades. Haplotype abbreviations are found in Table 1.
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Figure 4 Network for 23 representative ND2 haplotypes from 72 samples of Microbatrachella capensis found within six
populations. Each solid black line indicates a single mutational step, and a small open circle representing a missing haplotype.
Thirteen mutational steps separate the Agulhas and west geographic populations, except haplotypes HA25 and HA28, which are
separated from all other haplotypes by 15 mutational steps. Haplotype abbreviations are found in Table 1.
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Figure 5 Distance analysis of the nested clade structure for ND2 haplotypes of Microbatrachella capensis shown in Figure 4. The
bold numbers represent the interior position of the clade. A lower case ‘s’ represents a statistically significant small value
(P=0.05) and a large ‘L’ represents a statistically significant (P=0.05) large value. Haplotype abbreviations found in Table 1.
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Table 1 The localities, representative haplotypes, and the sample identification numbers of the
individuals of M. capensis examined in the present study. The outgroup species are included.

Species Locality Representative Sharing same
individual of haplotype
haplotype

Microbatrachella Kenilworth Race Course | K1 K5, K8

capensis (K) K10 K13, K4
K11 K9
K12 K20, K6, K7

Grootwitvlei (G) Gl G2, G22, G25
G21 G26
G3
G20 G23, G27, G28
G24
Kleinmond Nature N30
Reserve (N)
Lamloch (H) H20
H9
HS8 H6, H4, H22, H1,
H2, H21, H3, H5,
H7, N20, N21, N22,
N23, N24, N25,
N26, N27, N28,
N29, N31
Hagelkraal (HA) HA20 HA26, HA29
HA21 HA24
HA25
HA28
Buffeljacht (B) B22
Ratelrivier (A) Al A2, A20, A5, A9,
B20, HA22, HA23,
HA27, HA30,
HA31
A4
A3
A6
A21 B21

Cacosternum nanum Unknown CNP

parvum

Cacosternum nanum Swaziland CNN

nanum

Cacosternum platys Kenilworth Race Course | CP
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Table 2 Distance estimations using TrN model of genetic evolution between mtDNA ND2 gene haplotypes obtained from
Microbatrachella capensis haplotypes, and the outgroup Cacosternum. Haplotype abbreviations found in Table 1.

HA20 Al HA21 A4 A3 B22  A21 A6 HA25 HA28 HS N30 H9 H20 Gl G21  G3 K1 K10 K11 KI2 G20 G24 CNP CNN CP

HA20
Al
HA21
A4
A3
B22
A21
A6
HA25
HA28
H8
N30
H9
H20
Gl
G21
G3

K1
K10
K11
K12
G20
G24
CNP
CNN
CP

0.0000

0.0012 0.0000

0.0025 0.0013 0.0000

0.0050 0.0038 0.0025 0.0000

0.0050 0.0038 0.0050 0.0076 0.0000

0.0050 0.0038 0.0051 0.0076 0.0025 0.0000

0.0038 0.0025 0.0038 0.0063 0.0012 0.0013 0.0000

0.0050 0.0038 0.0050 0.0076 0.0025 0.0025 0.0012 0.0000

0.0230 0.0217 0.0230 0.0256 0.0230 0.0230 0.0217 0.0230 0.0000

0.0217 0.0204 0.0217 0.0243 0.0217 0.0217 0.0204 0.0217 0.0013 0.0000

0.0231 0.0219 0.0205 0.0204 0.0204 0.0205 0.0192 0.0204 0.0230 0.0217 0.0000

0.0244 0.0231 0.0218 0.0217 0.0217 0.0218 0.0204 0.0217 0.0243 0.0230 0.0012 0.0000

0.0245 0.0232 0.0219 0.0218 0.0218 0.0219 0.0205 0.0218 0.0243 0.0230 0.0013 0.0025 0.0000

0.0231 0.0218 0.0231 0.0231 0.0204 0.0204 0.0191 0.0204 0.0230 0.0217 0.0025 0.0038 0.0038 0.0000

0.0218 0.0205 0.0192 0.0218 0.0191 0.0192 0.0178 0.0191 0.0217 0.0204 0.0013 0.0025 0.0025 0.0038 0.0000

0.0231 0.0219 0.0205 0.0231 0.0204 0.0205 0.0192 0.0204 0.0230 0.0217 0.0050 0.0063 0.0063 0.0076 0.0038 0.0000

0.0205 0.0192 0.0179 0.0205 0.0178 0.0179 0.0166 0.0178 0.0204 0.0191 0.0025 0.0038 0.0038 0.0050 0.0012 0.0025 0.0000

0.0232 0.0220 0.0234 0.0260 0.0205 0.0206 0.0192 0.0205 0.0230 0.0217 0.0101 0.0114 0.0114 0.0101 0.0088 0.0101 0.0076 0.0000

0.0220 0.0207 0.0221 0.0247 0.0192 0.0193 0.0180 0.0192 0.0217 0.0204 0.0089 0.0101 0.0102 0.0088 0.0076 0.0089 0.0063 0.0012 0.0000

0.0220 0.0207 0.0193 0.0220 0.0192 0.0193 0.0180 0.0192 0.0217 0.0204 0.0063 0.0076 0.0076 0.0088 0.0050 0.0063 0.0038 0.0063 0.0051 0.0000

0.0219 0.0206 0.0193 0.0219 0.0192 0.0193 0.0179 0.0192 0.0217 0.0204 0.0063 0.0075 0.0075 0.0088 0.0050 0.0063 0.0038 0.0063 0.0050 0.0025 0.0000

0.0231 0.0218 0.0231 0.0232 0.0204 0.0204 0.0191 0.0204 0.0230 0.0217 0.0101 0.0114 0.0114 0.0101 0.0088 0.0101 0.0075 0.0101 0.0088 0.0063 0.0088 0.0000

0.0218 0.0205 0.0219 0.0245 0.0191 0.0192 0.0178 0.0191 0.0217 0.0204 0.0088 0.0101 0.0101 0.0088 0.0075 0.0088 0.0063 0.0088 0.0076 0.0050 0.0075 0.0012 0.0000

0.3721 0.3697 0.3675 0.3651 0.3677 0.3674 0.3653 0.3652 0.3696 0.3697 0.3557 0.3580 0.3557 0.3578 0.3557 0.3602 0.3558 0.3665 0.3645 0.3601 0.3621 0.3578 0.3601 0.0000
0.3399 0.3420 0.3400 0.3377 0.3422 0.3420 0.3399 0.3399 0.3439 0.3440 0.3348 0.3369 0.3348 0.3369 0.3348 0.3391 0.3348 0.3452 0.3433 0.3412 0.3410 0.3390 0.3412 0.2060 0.0000
0.3459 0.3482 0.3461 0.3483 0.3484 0.3481 0.3460 0.3460 0.3544 0.3544 0.3427 0.3427 0.3427 0.3448 0.3427 0.3472 0.3428 0.3467 0.3448 0.3426 0.3468 0.3449 0.3426 0.2443 0.2461 0.0000
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Table 3 Population variation among Microbatrachella capensis using three different putative
geographic grouping combinations performed in AMOV A (Excoffier et al. 1992).
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Source of Variation

Among groups Among populations  Within
(Among populations within groups populations
for seven groups)

Seven groups d.f.=6 na d.f.=65

(Kenilworth, Yovar =76.14 Jovar =23.86

Grootwitvlei, Fst = 0.76%%%*

Kleinmond,

Lamloch,

Hagelkraal, and

Buffeljacht/

Ratelrivier)

Two groups df.=1 df.=5 d.f. =65

(Kenilworth, Yovar = 71.83 Jovar = 12.42% Yovar = 15.75

Grootwitvlei, Fst = 0.84%:%*

Kleinmond, and

Lamloch);

(Hagelkraal and

Buffeljacht/

Ratelrivier)

Three groups d.f.=2 df.=4 d.f.=65

(Kenilworth); Jovar = 73.27 %ovar = 7.69%* Y%var = 19.04

(Grootwitvlei, Fst = 0.81

Kleinmond, and

Lamloch);

(Hagelkraal and

Buffeljacht/

Ratelrivier)

*#++P<(0.001

*P<0.05
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Table 4 Inference chain on significant clades resulting in phylogeographic analysis from the recent
inference key (Templeton 1998).

Clade Chain of inference Inference

3-4 1-19-No Allopatric fragmentation

4-2 1-2-3-4-No Restricted gene flow with isolation by distance
5-1 1-19-No Allopatric fragmentation

6-1 1-2-11-12-No Contiguous range expansion

7-1 1-19-No Allopatric fragmentation
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Table 5 Results of migration (in migrants per generation) between the six populations using Migrate
(Beerli 2000). The + sign signifies the receiving population.

Population xNm
1+ 2.+ 3.+ 4.+ 5.+ 6,+

1. Hagelkraal - 1837 O 0 0 0

2. Buffeljacht/Ratelrivier 0 - 0 036 0 0

3. Kleinmond 0 0 - 002 O 0.01
4. Lamloch 0 0 8.25 - 0 0

5. Grootwitvlei 0 0 0 0 - 0.83
6. Kenilworth 0 0 0 0.17 0 -
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Appendix A Samples collected from the six locations between 1998 and 2004 in the form of non-
destructive toe-clips from adults, tail-clips of tadpoles, or specimens found dead. Species, locality,
geographic co-ordinates, voucher numbers (when necessary), and identification numbers used in this
study are recorded.

Voucher [Identification |Accession
Species Locality GPS co-ordinates number |number number

Microbatrachella capensis  |Kenilworth Racecourse 33°59°S 18°29’E  |ES47 K1 DQ118352
Mike K4 DQ118357

ES616 K5 DQ118353
ES617 K6 DQ118362

ES618 K7 DQ118363
ES619 K8 DQ118354
ES620 K9 DQ118359

ES621 K10 DQ118355
ES157 K11 DQ118358
ES158 K12 DQ118360
ES159 K13 DQ118356

K20 DQ118361
Grootwitvlei 34°21’S 18°53’E |ES154 Gl DQ118345
ES155 G2 DQ118346

ES156 G3 DQ118351
G20 DQ118364
G21 DQ118349
G22 DQ118347

G23 DQ118365
G24 DQ118368
G25 DQ118348
G26 DQ118350
G27 DQ118366
G28 DQ118367

Kleinmond Nature Reserve |34°20°S 19°00°E N20 DQ118331
N21 DQ118330
IN22 DQ118329
IN23 DQ118328
IN24 DQ118327
IN25 DQ118326

IN26 DQ118325
IN27 DQ118324

IN28 DQ118323
IN29 DQ118322
N30 DQ118342

N31 DQ118321
Lamloch 34°20’S 19°00°’E |CNC6594 [H1 DQ118337
CNC6595 |H2 DQ118336
CNC6596 H3 DQ118334
CNC6597 |H4 DQ118339
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CNC6598 HS5 DQ118333

CNC6599 [H6 DQ118340

CNC6600 H7 DQ118332

CNC6601 HS8 DQ118341

CNC6602 H9 DQ118343

H20 DQ118344

H21 DQ118335

H22 DQ118338

Hagelkraal 34°40’S 19°35’E HA20 DQ118297
HA21 DQ118311

HA22 DQ118306

HA23 DQ118307

HA24 DQ118312

HA25 DQ118319

HA26 DQ118298

HA27 DQ118308

HA28 DQ118320

HA29 DQ118299

HA30 DQ118309

HA31 DQ118310

Buffeljacht 34°44°S 19°39’E B20 DQ118305
B21 DQ118317

B22 DQ118315

Ratelrivier 34°44°’S 19°41’E |CNC6694 |Al DQ118300
CNC6695 (A2 DQ118301

CNC6692 |A3 DQ118314

CNC6697 (A4 DQ118313

CNC6696 |AS DQ118303

CNC6693 |A6 DQ118318

CNC6691 |A9 DQ118304

A20 DQ118302

A21 DQ118316

Cacosternum nanum parvum |Barberton, Mpumalanga TM84382 |CNP DQ251461
Cacosternum nanum nanum |Swaziland TMS83951 |CNN DQ251462
Cacosternum platys Kenilworth Racecourse ES745 CP DQ251463
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Appendix B Alignment of 367 bp (base pairs) of two 12S sequences of M. capensis. The four sites
that varied among the Agulhas and Kleinmond populations are in bold type (Scott et al., 2001).

Agulhas
Kleinmond

Agulhas
Kleinmond

Agulhas
Kleinmond

Agulhas
Kleinmond

Agulhas
Kleinmond

Agulhas
Kleinmond

Agulhas
Kleinmond

A
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GCCTTGCCGTAAAATATTAACTTACATCTACAACGCCCGGGTATTACGAGCTGAAGCTTA
GCCTTGCCGTAAAATATTAACTTACATCTACAACGCCCGGGTATTACGAGCTGAAGCTTA

AAACCCAAGGGACTTGACGGTGTCCCACCCACCTAGAGGAGCCTGTTICTATAATCGACAC
AAACCCAAGGGACTTGACGGTGTCCCACCCACCTAGAGGAGCCTGTTICTATAATCGACAC

CCCGCGCTTTACCTCACCCTCTTTAGCCTATCAGTCTGTATACCTCCGTCGCAAGCTTAC
CCCACGCTTTACCTCACCCTCTTTAGCCTATCAGTCTGTATACCTCCGTCGCAAGCTTAC

*

CCTATGAACGTGGATAGTAAGCTTAATGGCC-TTTCACCAATACGTCAGGTCAAGGTGCA
CCTATGAACGTGGATAGTAAGCTTAATGGCCTTTTCACCAATACGTCAGGTCAAGGTGCA

*

ACTAATAAAAGGGGAAGCAATGGGCTACAATTTCTAATTTAGAACACACGAAAAACTGCA
ACTAATAAAAGGGGAAGCAATGGGCTACAATTTCTAATTTAGAACACACGAAAAACTGCA

TGAAACACAGTTAGAAGGCGGATTTAGCAGTAAAAAGAAACCAGCATGTTCTTITTTAACT
TGAAACACAGTTAGAAGGCGGATTTAGCAGTAAAAAGAAAACAGCATGTTCTTITTTAACT

*

AGACAC???
AGGCACTGG

*
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Appendix C Alignment of 195 bp of a 16S sequence performed on two samples of M. capensis. The
two sites that varied among the Agulhas and Kleinmond populations are in bold type (Scott et al.,

2001).

Agulhas
Kleinmond

Agulhas
Kleinmond

Agulhas
Kleinmond

Agulhas
Kleinmond

CAACATCAACTCTTAATACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGG
CAACATCAACTCTTAATACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGG

TTGGGGTGACCGCGGAGTACAACAAAACCTCCACGCTGAACGGGCCTTAACCCTTATCTA
TTGGGGTGACCGCGGAGTACAACAAAGCCTCCACGCTGAACGGGCCTTAACCCTTATCTA

*

AGAGCTACTGCTCTAGGAATCACTAA-CTGACACAAAATGATCCGATCTTCGATCAACGG
AGAGCTACTGCTCTAAGAATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGG

*

ACCAAGTTACCCTGG
ACCAAGTTACCCTGG
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Appendix D Alignment of 297 bp of a Cytochrome B sequence performed on four samples of M.
capensis. The four sites that varied among the Agulhas, Kleinmond, Betty’s Bay and Kenilworth
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populations are in bold type (Scott et al., 2001).

Agulhas
Kleinmond
Kenilworth
Betty’s Bay

Agulhas

Kleinmond
Kenilworth
Betty’ sBay

Agulhas

Kleinmond
Kenilworth
Betty’ sBay

Agulhas

Kleinmond
Kenilworth
Betty’ sBay

Agulhas

Kleinmond
Kenilworth
Betty’ sBay

Agulhas

Kleinmond
Kenilworth
Betty’ sBay

TTATTATTCAAATTGCTACCGGGTTATTTCTAGCTATACACTATTCAGCT
TTATTATTCAAATTGCTACCGGGTTATTTCTAGCTATACACTATTCAGCT
TTATTATTCAAATTGCTACCGGGTTATTTCTAGCTATACACTATTCAGCT
TTATTATTCAAATTGCTACCGGGTTATTTCTAGCTATACACTATTCAGCT

GACACTTCCCTAGCTTTTTICATCTGTGGCACACATCTGCCGTGACGTTAA
GACACTTCCTTAGCTTTTTCATCTGTGGCACACATCTGCCGTGACGTTAA
GACACTTCCCTAGCTTTTTICATCTGTGGCACACATCTGCCGTGACGNTAA
GACACTTCCTTAGCTTTTTCATCTGNGGCACACATCTGCCGTGACGTTAA

* * *

TAATGGCTGACTACTTCGTAACTTACACGCCAACGGAGCCTCCTTICTTICT
TAATGGTTGACTACTTCGTAACTTACACGCCAACGGAGCCTCCTTICTTCT
TAATGGTTGACTACTTCGTAACTTACACGCCAACGGAGCCTCCTTICTTICT
TAATGGTTGACTACTTCGTAACTTACACGCCAACGGAGCCTCCTTICTTCT

TCATCTGTATTTATCTTCATATTGGCCGAGGACTTTATTACGGCTCATAC
TCATCTGTATTTATCTTCATATTGGCCGAGGACTTTATTACGGCTCATAC
TCATCTIGTATTTATCTTCATATTGGCCGAGGACTTTATTACGGCTCATAC
TCATCTIGTATTTATCTTCATATTGGCCGAGGACTTTATTACGGCTCATAC

CTCTTTTTTGAGGTTTGAAATATTGGCGTCATCCICTTTTTCTTAGTAAT
CTCTTTTTTGAGGTTTGAAATATTGGCGTCATCCICTTTTTCTTAGTAAT
CTCTTTTTTGAGGTTTGAAATATTGGCGTCATCCICTTTTTCTTAGNAAT
CTCTTTTTTGAGGTTITGAAATATTGGCGTCATCCICTTTTTCTTAGTAAT

*

AGCTACAGCATTTGTAGGTTATGTTTTACCTTGAGGACAAATATCAT
AGCTACAGCATTTGTAGGTTATGTTTTACCTTGAGGACAAATATCAT
AGCTACAGCATTTGTAGGTTATGTCTTACCTTGAGGACAAATATCAT
AGCTACAGCATTTGTAGGGTATGTTTTACCTTGAGGACAAATATCAT
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Appendix E Alignment of 554 bp of a 16S sequence performed on 16 samples of M. capensis. The six
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sites that varied among the populations are in bold type (Scott et al., 2002).

EDA3
Agulhas 2
Agulhas 6
Agulhas 1
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Betty’ sBay
Betty’ sBay
Betty’ sBay
Kleinmond 9
Kleinmond 1
Kleinmond 2
Kleinmond 3

EDA3
Agulhas 2
Agulhas 6
Agulhas 1
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Betty’ sBay
Betty’ sBay
Betty’ sBay
Kleinmond 9
Kleinmond 1
Kleinmond 2
Kleinmond 3

EDA3
Agulhas 2
Agulhas 6
Agulhas 1
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Betty’ sBay
Betty’ sBay
Betty’ sBay
Kleinmond 9
Kleinmond 1
Kleinmond 2
Kleinmond 3

EDA3
Agulhas 2
Agulhas 6
Agulhas 1
Kenilworth
Kenilworth

WRERNMNRFREAENMDOW WRERNMNRFREAENMDOW

WRERNMNRFREAENMDOW

3
6

CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
—TTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG
CTTGTCATCTATAGAGGTCCAGCCTGCCCGGTGACAAAGTTTAACGGCCGCGGTATACTG

ACCGCGCGAAGGTAGCATAATCACTTGTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTICTTTAAATAAGGACTAGTATCAACGGCATCA
ACCGCGCGAAGGTAGCATAATCACTTGTTICTTTAAATAAGGACTAGTATCAACGGCATCA

CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG
CGAGGGTTATACTGICTCCTTTCTCCAATCAGTGAAACTAATCTCCCCGTGAAGAAGCGG

GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
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Kenilworth
Kenilworth
Kenilworth
Betty’ sBay
Betty’ sBay
Betty’ sBay
Kleinmond 9
Kleinmond 1
Kleinmond 2
Kleinmond 3

WENMNERFEADN

EDA3
Agulhas 2
Agulhas 6
Agulhas 1
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Betty’ sBay
Betty’ sBay
Betty’ sBay
Kleinmond 9
Kleinmond 1
Kleinmond 2
Kleinmond 3

WRrNMNRFEANMDOW

EDA3
Agulhas 2
Agulhas 6
Agulhas 1
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Betty’ sBay
Betty’ sBay
Betty’ sBay
Kleinmond 9
Kleinmond 1
Kleinmond 2
Kleinmond 3

WHENREAENMDOW

EDA3
Agulhas 2
Agulhas 6
Agulhas 1
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Betty’ sBay
Betty’ sBay
Betty’ sBay
Kleinmond 9
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UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Weme® YUNIBESITHI YA PRETORIA

GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT
GGATACAACTATAAGACGAGAAGACCCCATGGAGCTTTAAGCTCAACATCAACTCTTAAT

ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCACTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCACTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGACATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGACATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGACATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG
ACAAACTCCATTTAACCAAAGAGATATGATTGTTAGCTTTAGGTTGGGGTGACCGCGGAG

* *

TACAACAAAACCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAACCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAACCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAACCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAACCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAACCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAACCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAACCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAACCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAGCCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAGCCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAGCCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAGCCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAGCCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAGCCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG
TACAACAAAGCCTCCACGCTGAACGGGCCTTAACCCTTATCTAAGAGCTACTGCTCTAAG

*

AATCACTAA-CTGACACAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAA-CTGACACAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAA-CTGACACAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAA-CTGACACAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATTACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATTACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
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Kleinmond 1
Kleinmond 2
Kleinmond 3

EDA3
Agulhas 2
Agulhas 6
Agulhas 1
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Betty’ sBay
Betty’ sBay
Betty’ sBay
Kleinmond 9
Kleinmond 1
Kleinmond 2
Kleinmond 3

EDA3
Agulhas 2
Agulhas 6
Agulhas 1
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Betty’ sBay
Betty’ sBay
Betty’ sBay
Kleinmond 9
Kleinmond 1
Kleinmond 2
Kleinmond 3

EDA3
Agulhas 2
Agulhas 6
Agulhas 1
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Kenilworth
Betty’ sBay
Betty’ sBay
Betty’ sBay
Kleinmond 9
Kleinmond 1
Kleinmond 2
Kleinmond 3
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WHENREANMDOW

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

4

AATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG
AATCACTAAACTGACGCAAAATGATCCGATCTTCGATCAACGGACCAAGTTACCCTGGGG

* * *

ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT
ATAACAGCGCAATCCACTCCAAGAGCCCCTATCGACGAGCGGGTTTACGACCTCGATGTT

GGATCAGGGTATCCTIGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTGGTGGCGCAACCCCTACTAATGGTTCGTTTIGTTCAACGATTAAAA
GGATCAGGGTATCCTIGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTIGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTGGTGGCGCAACCCCTACTAATGGTTCGTTTIGTTCAACGATTAAAA
GGATCAGGGTATCCTIGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTIGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTGGTGGCGCAACCCCTACTAATGGTTCGTTTIGTTCAACGATTAAAA
GGATCAGGGTATCCTIGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTIGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTIGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA
GGATCAGGGTATCCTGGTGGCGCAACCCCTACTAATGGTTCGTTTIGTTCAACGATTAAAA
GGATCAGGGTATCCTIGGTGGCGCAACCCCTACTAATGGTTCGTTTGTTCAACGATTAAAA

CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
CCCTACGTGATCTG
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Appendix F Alignment of 802 bp ND2 sequences obtained from 72 samples of M. capensis.

HA20
HA26
HA29
Al
A2
A20
A5
A9
B20
HA22
HA23
HA27
HA30
HA31
HAZ21
HA24
A4
A3
B22
A6
A21
B21
N30
HO9
H8
H6
H4
H22
H1
H2
H21
H3
H5
H7
N20
N21
N22
N23
N24
N25
N26
N27
N28
N31
N29
H20
Gl
G2
G22
G25
G21
G26

GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTATATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTITCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGTTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGTTA
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K8
K10
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G20
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G27
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G24
HA25
HA28

HAZ20
HA26
HA29
Al
A2
A20
A5
A9
B20
HAZ22
HAZ23
HAZ27
HA30
HA31
HA21
HA24
A4
A3
B22
A6
A21
B21
N30
H9
HS8
H6
H4
H22
H1
H2
H21
H3
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GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAGTATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAGTATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAGTATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAGTATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGTGTCGGGGTTAAGGGAAGTATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGGAATATAATTAATGCTA
GTTACCTAAGTTTCTACATAAGAAGTAGCGTTGGGGTTAAGGGGAATATAATTAATGCTA

khkk kA khkhAkhkhkhkkhkhkkhkhhk *hkkdkhhkkdkhkhkdhk *k *AAkhAkdkhkAxkhkdA* K *Ak*hAkhAhhAkxhhkx K%

TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGAGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGAGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGAGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGTTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
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H5
H7
N20
N21
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N23
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N25
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N27
N28
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G2
G22
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G26
G3
K1
K5
K8
K10
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K11
K9
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G20
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TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTGGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG
TGGAGCTTAAGGTTGCTACTAAAGTACTTGGTTTAGGGGAAGATCGTCATGAGATAGCAG

KAk Khhk KAk hkhAhkhkhAhhkkhAdhdAkdhhAdkhhAdkhhAhhhAhhk K *AdhAAdhAAd A A I A A r A XAk Ak h kK

AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
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AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGCTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTAAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGCGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGCGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGCGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
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AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGAGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
AGCTGGGGGCATTAGGGGCTAGGGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA

AGCTGGGGGCATTAGGGGCTAGGGTAAGGGTTACAATATAAGTCAGGCGAAGGTAAAAGA
kokkkkk hhkkkhkkkhkkkkkhkk hhkkrkhk kokkkkkkkkhkkk Kk &k k& ok k& ok k& k k%%

ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
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ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTGATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTGATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGCATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTIGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATAGTAGCTAATATTAGTGAGTTTTGCTTGA
ATAAGGTAAGTAAGGCAGCTAGTATAACAATGGTAGCTAATATTAATGAGTTTTGCTTGA

ATAAGGTAAGTAAGGCAGCTAGTATAACAATGGTAGCTAATATTAATGAGTTTTGCTTGA
kokkkkkkkkkkkkkkxkxkkkx *kkkkkkk K*hkhkkhkk *hkkhkkk *khkkhkkhkkhkkkkx*

TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTGAAAGGATCAGTAGCTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
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TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA

TAAGTTCTAAAAGGATCAGTAGTTTAGGGGAGAAGCCTGTAAGTGGGGGTAGTCCTGCTA
Kok ok ok ok k ok ok kokkokok ok ok ok ok ok ok ok ok k ok ok ok ok ok ok ok ok k ko k ko k kK ok ok ok ok ok ok ok k ok ok ok ok ok ok ok ok k kK

AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
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AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
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AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTAGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTGGGGGTTTTTGATCAAACAGTAG
AAGAGAGAAGGGTTAGTATCATTACTGATGTTAAGGTGGGGGTTTTTGATCAAACAGTAG

KA AAKA A A A A A A kA A kA A AR A AR A A A A A I A A I AR A AA K’ AA A A AR AR AR AR AR A ARk Kk kKK

AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTATATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
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AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCCAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCTCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCTCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCTCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCTCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCTCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCTCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGAGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGAGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGAGGCTGTTA
AAATTTCTGATATTTTTGTAGTCCCTAGATAAATTAGAGAAGAGAATATTGAGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA
AAATTTCTGATATTTTTGTAGCCCCTAGATAAATTAGAGAAGAGAATATTGCGGCTGTTA

kkAk kK Ak kA hAkkhkhkkhkhkkkk*k Kk kK kA KAAAAARKAAKAAAAKAAAA A A AR K )k KAk kkKkk*k

ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGGTTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGGGGATTAAATTTTAGGATAATAA
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ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGTGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGGTTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGGTTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGGTTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGGTTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATAATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATGATAA
ATAGCGCATAAATAAGGAAGTTAAATATTATTAGTTGAGGATTAAATTTTAGGATGATAA
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CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
CTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTITTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
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TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC
TTATTCAGCCGAGGTGGCTGATGGAAGAAAAAGCTAAAATTTTACGTAGTTGTGTTTGGC

KK AR KA AR A AR A AR A AR A AR A AR A AR A A I A A I AR A A AR AR AR A AR A AR AR A A ARk h kK

TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
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TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCCACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA
TAATGCCGCCTCATCCGCCTACAAGTACAGAGGTGAGGCCAATAATAGAAATAACATAAA

KAKAAKAA A A AA A A A kA h,x AR A A A A A A A A I A A A AR A AR AR A AR AR AR AR AR ARk kA kKK

TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTIG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTICTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTIG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
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TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTIG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTIG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTICTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTIG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTIG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGCTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGCTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGCTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTIG
TATTTATAAGCTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGCTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGCTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTIG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
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TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAAAGTAAAGAAATTGGGGCCAGTTTTTGTCAAGTTIG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG
TATTTATAAGTTCTGAGAGTTGGTAGAGTAAAGAAATTGGGGCAAGTTTTTGTCAAGTTG

AKhkA Ak hkhkhKk hhkkhhkhkkhhkhkA dAhkk d,k *AhkhAdhAkAdrAA krAhA hAdxk* K*hrAkdkhrxkhrkrkhhkkx%x%

ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATCAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGGAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGAAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
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ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGAA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACCCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACCCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACCCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACCCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACCCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACCCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACCCCTITGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA
ATAAAATTAGGCCCGTTGGGAGGGAGACTCCTTGAAGAACTTCAGGGAGTCAGAAGTGGA

khkAhkhkhkk Kk Khhkkhkkhkhkkhkhkhkk kA dAkhkkhhAhkkhhk *Akhhk KA ArAkhAk krAkxkhhk * *hkkxkk krxkxk kkkx**x *

GAGGAGCTAGGCCTAGTTTTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
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GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTG
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTA
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTA
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTA
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTA
GAGGAGCTAGGCCTAGTTTTATTATCAGGGCAATAGAGATGATAGTTGAGGGGGGGTTTA
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAAGGGGGGTTTG
GAGGAGCTAGGCCTAGTTITTATTATTAGGGCAATAGAGATGATAGTTGAAGGGGGGTTTG
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AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
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B20 AAAGGGTAAGGATGCTTCATTC
HAZ22 AAAGGGTAAGGATGCTTCATTC
HA23 AAAGGGTAAGGATGCTTCATTC
HA27 AAAGGGTAAGGATGCTTCATTC
HA30 AAAGGGTAAGGATGCTTCATTC
HA31 AAAGGGTAAGGATGCTTCATTC
HAZ21 AAAGGGTAAGGATGCTTCATTC
HA24 AAAGGGTAAGGATGCTTCATTC
A4 AAAGGGTAAGGATGCTTCATTC
A3 AAAGGATAAGGATGCTTCATTC
B22 AAAGGGTAAGGATGCTTCATTC
A6 AAAGGGTAAGGATGCTTCATTC
A21 AAAGGGTAAGGATGCTTCATTC
B21 AAAGGGTAAGGATGCTTCATTC
N30 AAAGGGTAAGGATGCTTCATTC
H9 AAAGGGTAAGGATGCTTCATTC
HS8 AAAGGGTAAGGATGCTTCATTC
H6 AAAGGGTAAGGATGCTTCATTC
H4 AAAGGGTAAGGATGCTTCATTC
H22 AAAGGGTAAGGATGCTTCATTC
H1 AAAGGGTAAGGATGCTTCATTC
H2 AAAGGGTAAGGATGCTTCATTC
H21 AAAGGGTAAGGATGCTTCATTC
H3 AAAGGGTAAGGATGCTTCATTC
H5 AAAGGGTAAGGATGCTTCATTC
H7 AAAGGGTAAGGATGCTTCATTC
N20 AAAGGGTAAGGATGCTTCATTC
N21 AAAGGGTAAGGATGCTTCATTC
N22 AAAGGGTAAGGATGCTTCATTC
N23 AAAGGGTAAGGATGCTTCATTC
N24 AAAGGGTAAGGATGCTTCATTC
N25 AAAGGGTAAGGATGCTTCATTC
N26 AAAGGGTAAGGATGCTTCATTC
N27 AAAGGGTAAGGATGCTTCATTC
N28 AAAGGGTAAGGATGCTTCATTC
N31 AAAGGGTAAGGATGCTTCATTC
N29 AAAGGGTAAGGATGCTTCATTC
H20 AAAGGGTAAGGATGCTTCATTC
Gl AAAGGGTAAGGATGCTTCATTC
G2 AAAGGGTAAGGATGCTTCATTC
G22 AAAGGGTAAGGATGCTTCATTC
G25 AAAGGGTAAGGATGCTTCATTC
G21 AAAGGGTAAGGATGCTTCATTC
G26 AAAGGGTAAGGATGCTTCATTC
G3 AAAGGGTAAGGATGCTTCATTC
K1l AAAGGGTAAGGATGCTTCATTC
K5 AAAGGGTAAGGATGCTTCATTC
K8 AAAGGGTAAGGATGCTTCATTC
K10 AAAGGGTAAGGATGCTTCATTC
K13 AAAGGGTAAGGATGCTTCATTC
K4 AAAGGGTAAGGATGCTTCATTC
K11 AAAGGGTAAGGATGCTTCATTC
K9 AAAGGGTAAGGATGCTTCATTC
K12 AAAGGGTAAGGATGCTTCATTC
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AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTTCATTC
AAAGGGTAAGGATGCTCCATTC
AAAGGGTAAGGATGCTCCATTC
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