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Supplementary Text Stxt1: Recommendations for accurate tree reconstructions
For an adequate treeing approach for taxonomic analyses, we recommend the following steps: 

1- Align the query sequences using the universal alignment implemented in the LTPlus. If you encountered close relative sequences using blast in public databases that do not appear in the LTPlus, just include them in your query list. 
2- Insert the aligned sequences in the preexisting tree that is available in the LTPlus database. 
3- Select the closest relative type sequences as well as other reference sequences that may appear in the vicinity of the query sequences. 
4- Select only high-quality sequences covering the almost complete gene stretch for the treeing approach. The non-qualified sequences should not be used for de novo reconstructions.
5- With the selection of sequences, we strongly recommend generating multiple trees with different algorithms. Our major recommendation is to always use the filters 'termini' and 'gap_q5_95_08may24', and for all conservational filter combinations in independent trees using both -parsimony and FastTree algorithms independently.
6- Generate your final tree using the ARB consensus tree tool.
7- Add, using the ARB-parsimony tool all sequences ranked as low quality into your calculated tree. This tool conserves the topology and places the query sequences in its best position in accordance with the Parsimony algorithm. 
8- In case of dubious treeing observations, modify the dataset by removing bad sequences, balancing the number of sequences in the independent different branches and evaluate the use of different conservational filters for a stable topology. 

	
Supplementary Figure SF1: Examples of aligned metagenomic reads: The figure shows aligned reads within the universal alignment showing distinct positions in the 16S rRNA gene stretch. Highlighted in yellow are the full-length reference sequences with which the different reads affiliate. In Bustos-Caparrós et al., 2023, the read length mean was 136± 22 nucleotides and the median 148 nucleotides.
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Supplementary Table ST1: statistics of kept and discarded OTU, ASV o metagenomic read sequences due to their long branches or ungrouped nature from published and unpublished data (part of the data collection of the IMEDEA). The last column of discarded OTUs is calculated by removing the eukaryote identified reads or amplicons. 


	
	Platform
	Total

	Kept

	Discarded

	Discarded %
	Euk
	Euk %

	Mice gut
(Pomar et al., 2023)
	Illumina
	7780
	7620
	165
	2.12
	8
	0.10

	Fish gut
(Viver et al., 2023)
	Illumina
	4959
	4657
	308
	6.21
	22
	0.44

	Hypersaline sediments
(Font et al., 2021)
	Illumina
	6767
	6259
	517
	7.64
	12
	0.18

	Sponge microbiome
(Glasl et al.,M 2024)
	Illumina
	514
	450
	66
	12.84
	10
	1.95

	Stalagmite
(Unpublished)
	Illumina
	4382
	4113
	269
	6.14
	2
	0.05

	Brines
(Bustos-Caparros, unpublished)
	Illumina
	1506
	1403
	105
	6.97
	3
	0.20

	Arctic samples
(Unpublished)
	Illumina
	6303
	5910
	396
	6.28
	7
	0.11

	Brines
(Liebana et al., unpublished)
	Illumina
	2812
	2705
	107
	3.81
	0
	0.00

	Sandy sediments
(Heritier-Robins et al., 2021)
	Illumina
	4094
	3536
	558
	13.63
	0
	0.00

	Helgoland Sand
(Miksch et al., 2021)
	Illumina
	4999
	4982
	17
	0.34
	0
	0.00

	Svalbard Sand
(Miksch et al., 2021)
	Illumina
	4985
	4933
	56
	1.12
	6
	0.12

	Marine sediments and sea cucumber gut microbiomes
(Maritan et al., 2025)
	Illumina
(7K A subs)
	7000
	5630
	1416
	20.23
	175
	2.50

	Marine sediments and sea cucumber gut microbiomes
(Maritan et al., 2025)
	Illumina
(7K B subs)
	7000
	5586
	1473
	21.04
	172
	2.46

	Rabbit gut
(Biada et al., 2025)
	Illumina
	1456
	1437
	19
	1.30
	0
	0.00

	Epilithic biofilms
(Anderson et al., 2025)
	Illumina
	5871
	5182
	697
	11.87
	31
	0.53

	Soil microbiome
(Veselovsky et al., 2025)
	Illumina
(7K A subs)
	6942
	6549
	393
	5.66
	0
	0.00

	Soil microbiome
(Veselovsky et al., 2025)
	Illumina
(7K B subs)
	6852
	6428
	424
	6.19
	0
	0.00

	Rabbit gut
(Biada et al., 2025)
	PacBio
	1892
	1809
	83
	4.39
	0
	0.00

	Epilithic biofilms
(Anderson et al., 2025)
	PacBio
(10K A subs)
	10082
	8986
	1155
	11.46
	94
	0.93

	Epilithic biofilms
(Anderson et al., 2025)
	PacBio
(10K B subs)
	10115
	8860
	1305
	12.90
	86
	0.85

	Poultry litter
(Ivulic et al., 2022)
	PacBio
	2172
	1759
	414
	19.06
	55
	2.53

	Soil microbiome
(Veselovsky et al., 2025)
	PacBio
(7K B subs)
	6854
	5595
	1711
	24.96
	552
	8.05

	Soil microbiome
(Veselovsky et al., 2025)
	PacBio
(7K B subs)
	6928
	5674
	1737
	25.07
	575
	8.30

	Human Gut
(Buetas et al., 2024)
	PacBio
	4745
	4294
	451
	9.50
	1
	0.02

	Rabbit gut
(Biada et al., 2025)
	Nanopore
	4147
	3740
	407
	9.81
	0
	0.00

	Soil microbiome
(Veselovsky et al., 2025)
	Nanopore
(7K A subs)
	6840
	5802
	1581
	23.11
	597
	8.73

	Soil microbiome
(Veselovsky et al., 2025)
	Nanopore
(7K B subs)
	6654
	5652
	1502
	22.57
	570
	8.57

	Gut mock microbiome
(Curry et al., 2022)
	Nanopore
(10K A subs)
	9759
	8134
	2157
	22.10
	622
	6.37

	Gut mock microbiome
(Curry et al., 2022)
	Nanopore
(10K B subs)
	9838
	8330
	2021
	20.54
	611
	6.21

	Gut mock microbiome
(Curry et al., 2022)
	Nanopore
(10K C subs)
	9759
	7883
	2371
	24.30
	619
	6.34

	Gut mock microbiome
(Curry et al., 2022)
	Nanopore
(10K D subs)
	9985
	8226
	2274
	22.77
	606
	6.07

	Gut mock microbiome
(Curry et al., 2022)
	Nanopore
(10K E subs)
	9798
	7855
	2430
	24.80
	602
	6.14

	Hypersaline brines
(Bustos-Caparros et al., 2024)
	Metagen. reads
	7968
	7250
	754
	9.46
	44
	0.55

	Hypersaline brines
(Bustos-Caparros et al., 2024)
	Metagen. contigs
	1858
	1758
	208
	11.19
	128
	6.89

	Hypersaline brines
(Gonzalez-Mendez, unpubl.)
	Metagen. reads
	4763
	4294
	474
	9.95
	6
	0.13

	Hypersaline brines
(Gonzalez-Mendez, unpubl.)
	Metagen. contigs
	255
	234
	23
	9.02
	7
	2.75

	Ground water
(Gago et al.,2024)
	Metagen. reads
	17055
	14762
	2308
	13.53
	30
	0.18

	Ground water
(Gago et al.,2024)
	Metagen. contigs
	817
	565
	254
	31.09
	5
	0.61





Supplementary Figure SF2: Examples of good sequences to keep. The figure shows the 5’ end of the aligned amplicons of a selection of sequences that are to be kept for the analysis. In this figure, the number of unpaired bases (having a symbol # under the nucleotide) is low, and in general, the alignment seems adequate. Yet, the alignment of some sequences could be manually improved, but in general, the use of the gap filter would remove some of the wrong placed bases in the homologous sites.
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Supplementary Figure SF3: Examples of bad sequences to remove. The figure shows the 5’ end of some sequences that were aligned out from the specific correct homologous sites. In general, these unaligned sequences belonged to 18S rRNA genes, not taken into account in the LTPlus.
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Supplementary Figure SF4: Examples of bad sequences to remove. The figure shows the 5’ end of some sequences which alignment shows a large portion of wrong pairing. For the number of mismatches that seem to violate the helix pairing, we believe that may be chimera fruit from the wrong assembly during the sequencing process. 
[image: ]

Supplementary Figure SF5: Examples of bad sequences to remove and adequate to keep. Sequences aligned out of the Illumina amplified range may not be true 16S rRNA gene sequences. The majority of the sequences align within the amplified stretch and unless the alignments are bad, the sequences are kept. Seq obtained from Maritan et al., 2025, which resulted from the amplification of extracted DNA from sea cucumber gut microbiome.
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Supplementary Figure SF6: Examples of bad sequences to remove and adequate to keep. Sequences aligned out of the Illumina amplified range may not be true 16S rRNA gene sequences. The majority of the sequences align within the amplified stretch and unless the alignments are bad, the sequences are kept. Seq obtained from Glasl et al., 2024, which resulted from the amplification of extracted DNA from sponge microbiome.
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Supplementary Figure SF7: Example of optimal amplicon sequences affiliating with their next relatives in the LTPlus. The images exemplify how different OPUs with are nested depending on their relative internal distances, and that (in general) most of the sequences affiliate with a very short branch with closest relatives. The short distance is due to the short length of the amplicon lacking enough sequence information. Longer branches may indicate alignment problems.  
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Supplementary Figure SF8: Example of sequences of Eukarya that have not been removed from the tree. The macros not always detect non prokaryotic amplicon sequences to be removed. In general, if belonging to an eukaryote, the sequences affiliate outside both prokaryotic domains as the LTPlus does not take into account eukaryote 18S rRNA gene sequences.
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Supplementary Figure SF9: Example of no 16S rRNA gene amplicon sequence. Among the amplicon sequences, there were some that affiliate always with long branches and need to be removed from the study. This example of ASV _00386 seems to affiliate with uncultured members of the Selenomonadaceae (A). However, the alignment itself was wrong and did not align within the homologous base range expected (B), and the blast results did not render any close relative sequence using megablast, and only some similar sequences (70% identity) with some sequences of a published genome (in this case OZ006997.1) were identified using discontinuous megablast (C).

A) tree excerpt showing the position of the sequence ASV_00386 with long branches affiliating within the Selenomonadaceae.

[image: ]

B) sequence alignment showing that ASV_00836 (highlighted in yellow) is not aligned with the expected homologous base range for which the amplicon sequences were generated. 
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[image: ]

C) discontinuous megablast results showing that the read does not match a 16S rRNA gene sequence, but some sequences in the (in this case) genome of a Ligilactobacillus.  
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Supplementary Figure SF10: Example of amplicon reads sequenced using the Illumina (A and C) and Nanopore (B and D) platforms, and inserted in the same phylogenetic branch showing different branch lengths. A and B show the sequence insertion in the tree and C and D show the alignments with the reference sequences highlighted in yellow.  (data from Veselovsky.et al., 2025).
A
B
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Supplementary Text Stxt2: Recommendations for manual evaluation of the OTUs that had been removed from the approach
In general, the affiliation of most sequences seems to be correct. There is always a percentage <15% of the sequences that are discarded. It is highly recommendable to manually inspect the tree positions of these discarded sequences, just because the program may not be infallible and either some discarded sequences could be good and usable amplicon reads. This may be especially relevant if the discarded sequences belong to relevant OTUs or ASVs. However, in our experience these discarded reads may not modify significantly the final results as in general, relevant OPUs representing the most abundant taxa are formed by a large number of amplicon sequences rather than being singletons that appear unclustered. 
In addition to this, it is recommended to manually supervise the tree to detect sequences exhibiting long branches that had not been discarded, which should be removed as they may lead to misinterpretations. Such actions would help in fine-tuning the results, but in general, the output generated after automatization would render good results to be analyzed. Example of inadequate aligned and bad aligned Pacbio sequences (Biada et al., ) sea Rabbit gut microbiome.
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Text Stxt3: Evaluation of the automatized OPU design using 16S rRNA amplicon sequences.
The tests were done with our former amplicon data that had been either published or is awaiting to be published from both Illumina and PacBio platforms, as well as from data retrieved from published surveys (Table ST1). In general, the sequences kept in the tree and OPU reconstructions affiliated with known reference sequences with relative short branches (Figure SF7). The approach discards <10% of the reads, from the survey analyzed in Table ST4, the mean of discarded sequences is 13.03% ± 8.31 and a median of 8.31%. Only for 13 out of 38 samples the discarded value was >14%. In accordance with the results, a great part of the sequences discarded were probably either non-rRNA sequences or chimaeras. Only few sequences could be just singletons, which identity, if necessary, should be manually analyzed. 
The wrong sequences could be identified as these exhibited longer branches, many where not aligned within the amplified range of homologous positions, or their alignments were very bad. In general, some of the discarded sequences belonged to amplified Eukarya 18S (2.34% ± 3.1, and a median of 0.54%). In most of the cases the removed sequences were of 16S rRNA gene amplicons, but the lack of pairing in the helixes seemed to indicate that these sequences could be chimeras, or sequencing/amplifying errors (see Figures SF1 to SF10). This is an important fact to be taken into account as all surveys using ASV or OTUs just take for granted that all sequences belong to rRNA and are correct. 
There may be discarded sequences that, when inspecting the tree, the short branch observed indicated that were real 16S rRNA gene sequences that should have been taken into account. However, in general these sequences represented very low abundant ASVs, and being discarded did not change the real output. In any case, as we indicated below, the optimal procedure would be when a final manual inspection of the tree is performed to recognize discarded sequences that should be included, and fine-tune the results. 
As it can be seen in the Table ST1, the approach can be used to analyze all different platforms and approaches rendering short and long sequences. We have tested not only Illumina amplicon reads, but also PacBio and Nanopore amplicons and raw reads and contigs extracted from metagenomes. One of the goodness of the approach is that metagenome sequences belong to different 16S rRNA gene sequence regions, but the OPU approach affiliates them using high quality and almost complete sequences and therefore the affiliation is accurate with independence of the region sequenced. 

Reevaluation of published surveys
The raw sequences of the different published surveys (see below) were downloaded and ASVs generated to evaluate the results of the OPUcheck approach. Here, we compare first our own published results with the current platform, and reanalyze some published data to validate the OPU approach. 



Pomar et al., 2023
[image: ]In this study, the sequences were obtained using the Illumina platform, denoised and clustered into amplicon sequence variants (ASVs), and finally the OPUs were identified using the SILVA non-redundant database (release 138.1; SILVA database; Quast et al., 2013). In Pomar et al., 2023, a total of 7,780 ASVs were grouped into 1,423 OPUs through manual curation, whereas OPUcheck generated 2,627 OPUs from the same dataset. Despite the higher number of OPUs obtained with OPUcheck, family-level relative abundance profiles were highly consistent between both approaches. In decreasing order of abundance, the dominant families were Lachnospiraceae > Oscillospiraceae > Muribaculaceae > Ruminococcaceae > Desulfovibrionaceae > Bacteroidaceae > Lactobacillaceae > Erysipelotrichaceae.
In Pomar et al., 2023, 216 families were identified, of which 13 exhibited relative abundances above 1%. Using OPUcheck, 196 families were detected, and the same 13 families exceeded the 1% relative abundance threshold. Overall, these results indicate that both approaches yield highly comparable patterns. The results between our original analyses performing the OPU assignation by manually inspecting the tree and the current based on our OPUcheck tool rendered surprisingly similar results for most of the taxa detected. The shared taxa detected covered between ~81-89% of the total read abundance, and only between ~1-5% of the reads had been assigned to different families. With some minor differences, the yields at the family level could be considered nearly identical.  
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Viver et al., 2023
In this study, the sequences were also obtained using the Illumina platform, denoised and clustered into amplicon sequence variants (ASVs), and finally the OPUs were identified using the SILVA non-redundant database (release 138.1; SILVA database; Quast et al., 2013). In Viver et al., 2023, a total of 197 families were identified based on manual OPU delineation, whereas OPUcheck detected 207 families from the same dataset. The overall family-level relative abundance profiles were highly consistent between both approaches. In both analyses, Lactobacillaceae dominated the community, accounting for 73.87% of the total relative abundance in the manual approach and 73.73% using OPUcheck. 
The second most abundant families in the manual approach were Rhodobacteraceae (6.01%) and Stappiaceae (4.11%). Using OPUcheck, Stappiaceae was recovered at a comparable relative abundance (4.05%); however, sequences previously assigned to Rhodobacteraceae were largely reclassified, resulting in a negligible relative abundance for this family (0.0005%) and a corresponding detection of Roseobacteraceae at 5.32%. Notably, Rhodobacteraceae and Roseobacteraceae both belong to the order Rhodobacterales, and differences in database sequence composition can lead to alternative family-level assignments. 
Other moderately abundant families showed very similar proportions between methods, including Vibrionaceae (1.06% vs. 0.67%), Staphylococcaceae (0.69% vs. 0.63%), Bacillaceae (0.43% vs. 0.42%), Micrococcaceae (0.43% vs. 0.40%), Rhizobiaceae (0.90% vs. 0.07%), and Legionellaceae (0.52% vs. 0.14%). Leuconostocaceae was detected at low abundance in the manual dataset (0.44%) but was not recovered by OPUcheck. Additionally, families with relative abundances below 0.4% collectively represented 6% of the community in the manual [image: ]approach and 11.16% with OPUcheck. 
The proportion of sequences assigned to species within unclassified families was also comparable (5.54% vs. 6.70%). The results between our original analyses performing the OPU assignation by manually inspecting the tree and the current based on our OPUcheck tool rendered again highly similar results for most of the taxa detected. The shared taxa detected covered between ~84-92% of the total read abundance, and only between ~2-9% of the reads had been assigned to different families. With some minor differences, the yields at the family level could be considered nearly identical.  
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Font et al., 2021
In this study, the sequences were also obtained using the Illumina platform, denoised and clustered into amplicon sequence variants (ASVs), and finally the OPUs were identified using the SILVA non-redundant database (release 138.1; SILVA database; Quast et al., 2013). The manual supervision identified a total of 221 families, whereas OPUcheck recovered 217 families from the same dataset. Despite this slight difference in richness, the overall community structure was broadly consistent between both approaches. A substantial proportion of sequences was assigned to species belonging to unclassified families, representing 43.36% of the community in the original manuscript and 65.06% with OPUcheck. Among classified families, Bacillaceae remained one of the most dominant groups in both approaches, showing comparable relative abundances (13.98% in the manual approach vs. 12.94% with OPUcheck). Marinilabiliaceae, which was abundant in the original classification (10.74%), was nearly absent in the OPUcheck results (0.01%), while Halanaerobiaceae showed similar abundance (7.51% vs. 6.74%). Regarding Desulfobacteraceae, the manual OPU approach showed 6.43% vs. 1.53% recovered using the OPUcheck pipeline.
[image: ]Halobacteriaceae also displayed a decrease, dropping from 3.56% in the manual analysis to 0.77% with OPUcheck. Several families detected in Font‑Verdera et al., 2023 (such as Christensenellaceae (2.49%), Brocadiaceae (2.36%), and others) were not recovered in the OPUcheck output. Conversely, OPUcheck identified families that were absent from the manual approach, including Vermiphilaceae (1.35%), Methanonatronarchaceae (1.04%), and Haloferacaceae (0.78%). Additional families with relative abundances below 1% collectively accounted for 22.92% of the community in the original study, compared with 6.03% when using the OPUcheck pipeline.
Similarly with the previous studies based on OPUs, the results here were in a great agreement excepting for some families. The shared taxa detected covered between ~35-49% of the total read abundance, and only between ~5-8% of the reads had been assigned to different families. The unaffiliated reads to known families responded to a range between 35 to 65% of the total sequences. 
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Glasl et al., 2024
The manuscript reports different microbiomes between adult and larvae of marine sponges. The results below reproduce the ones reported in the manuscript in their Figure 1B showing Thermoproteota, Pseudomonadota Acidobacterota and Chloroflexota showing the relevant differences. 
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Heritier-Robbins et al., 2021
The manuscript does not report any taxonomic affiliation in the main text, nor in the supplementary material, therefore we cannot compare the taxonomic affiliation yields. Here we report the read abundance within each family detected for the whole sequenced dataset. The number of OPUs (species) detected was 2666, among which 1508 species did not affiliate within any classified family, 762 species affiliated within 180 families with <25 different species (median =3) and 7 families were represented by 427 species (median = 55) making 16% of the total richness.

[image: ]


Miksch et al., 2021
The comparison between the published results and our analyses using OPUcheck rendered similar results for the families detected in both surveys (summing between 20 -30% of the total amplicon reads). However, OPUcheck with the new DB and phylogenetic inference detected 4 to 5 fold more diversity at the familiy level than the use of the program dada2 with the database SSU 138 Ref NR99. The differences, especially in the non-shared families with high read representation (e.g. “Microtrichaceae” for the original analyses or “Salibacteraceae” or Moritellaceae in our survey), could be due to differences in the alignment quality, implementation in the LTPlus of the GTDB-Tk taxonomy and differences in the identity inference. 
Amplicon survey Svalbard sediments: The OPUcheck analysis showed similar results for the families capturing the majority of the reads, but important discrepancies in the low abundant families. Both approaches showed similar values of unaffiliated reads from known families (~55%). However, under the OPUcheck approach the number of families detected was 149 whereas the original data just 30. Only 17 families were shared between approaches, but showed similar trends. In grey shaded the families reciprocally not detected are highlighted.  

[image: ]

Amplicon survey Helgoland sand: 
The OPUcheck analysis showed similar results for the families capturing the majority of the reads, but important discrepancies in the low abundant families. While 84.5% of the reads appeared unaffiliated from known families, only 52.2% occurred under our approach. In grey shaded the families reciprocally not detected are highlighted.  
[image: ]

Maritan et al., 2025
All amplicon datasets were pooled in a single one to generate the ASVs and then, given the large amount of different ASVs generated, two subsampling of 7000 sequences each had been used to be included in the OPUcheck. Our results reproduce the main tendencies at the phylum level given in the Maritan et. al 2005 figure 2B in where the major phyla detected in decreasing abundances were Pseudomonadota > Bacteroidota >Cyanobacteria > Desulfobacterota > Planctomycetota. In our case, the Planctomycetota was the second most represented phylum in the dataset with 1279 ASVs (763 OPUs) out of which, 377 ASVs (215 OPUs) were of the family Pirellulaceae. As one of the families discarded as potential amplicon contaminants were the family Pirellulaceae (Supplementary Table 3 in Maritan et al., 2025), we cannot discard that the removal of the 215 Pirellulaceae OPUs out of the 3959 total detected could reduce the relevance of this phylum in the final composition despite there are still 548 OPUs of the phylum that may not be discarded. However, and despite we could not access the ASV tables, our results seem to agree with the ones published. 
[image: ]
Biada et al., 2025

The results of the OPUcheck were in a general accordance with the main results shown in their Figure 1. However, the assignment of reads to some families are discrepant with our assignation based on phylogenetic inference. The major composition on the three major families Oscillospiraceae, Lachnospiraceae and Eubacteriaceae, despite some differences in our read counts show close patterns. 

[image: ]


Anderson et al., 2025

The results of the OPUcheck were in a general accordance with the main results shown in their manuscript. In the one hand, the major phyla shown in their Figure 3A followed a similar trend in all three analyses: Illumina (A) and two subsampling analyses on 10000 sequences retrieved from the PacBio data (B & D). Similar trends were obtained at the OPU level (D). The trends in the representative ASVs used to calculate are similar, but in our case the OPUcheck discarded larger number given their lack of adequacy for the inference in accordance with our criteria (PacBio: original 10,480 ASVs, OPUcheck ~8900; Illumina 6507 ASVs, OPUcheck 5182). In general, using the OPUcheck approach both platforms sem to show similar results on the most abundant taxa. 

	A
[image: ]
	C
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	B
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	D
Top most abundant OPUs in the two platforms, for time-efficiency we performed 2 subsampling of the PacBio results which resulted in nearly identical values
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Ivulic et al., 2022
In this study, the sequences were also obtained using the PacBio platform, denoised and clustered into amplicon sequence variants (ASVs), and finally the OPUs were identified using the SILVA non-redundant database (release 138.1; SILVA database; Quast et al., 2013). To evaluate the consistency between manual OPU delineation and automated classification, we compared the family‑level taxonomic profiles reported by Ivulic et al., 2022 with those obtained using the OPUcheck pipeline. The manual analysis identified 88 families, whereas OPUcheck recovered 86 families from the same dataset, indicating a similar level of detected richness across approaches. Overall, the relative abundance profiles of the dominant bacterial families were highly concordant. Enterobacteriaceae and Pasteurellaceae remained the most abundant taxa in both workflows, with nearly identical proportions between the two methods (21.30% vs. 21.42% and 14.76% vs. 14.76%, respectively). Likewise, several other common families, including Staphylococcaceae (8.85% vs. 8.87%), Lactobacillaceae (7.27% vs. 7.32%), Streptococcaceae (5.17% vs. 5.19%), Oxalobacteraceae (5.09% vs. 5.09%), and Erysipelatoclostridiaceae (3.07% vs. 1.40%) showed minimal differences between classifications. Minor shifts were observed in families of intermediate abundance. Corynebacteriaceae decreased from 4.58% in the original dataset to 3.32% in OPUcheck, whereas Sphingomonadaceae remained stable (4.37% vs. 4.33%). Also, Oscillospiraceae and Lachnospiraceae showed similar abundances (1.29% to 2.09% and 0.51% to 1.69%, respectively). The proportion of sequences assigned to species within unclassified families was similar between methods (12.45% vs. 12.74%). Families with relative abundances below 1% contributed 7.67% of the community in the manual analysis compared with 9.89% in the OPUcheck dataset. 
The results between our original analyses performing the OPU assignation by manually inspecting the tree and the current based on our OPUcheck tool rendered again highly similar results for most of the taxa detected. Here, the amplicon sequences were obtained using PacBio platform that affiliates sequences with higher accuracy given the length of the amplified stretch. The shared taxa detected covered between ~84% of the total read abundance, and only between ~3-4% of the reads had been assigned to different families. With some minor differences, the yields at the family level could be considered nearly identical.
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Veselovsky et al., 2025
In this study we compared 2 subsets of each dataset generated with the three platforms Illumina, PacBio and Oxford Nanopore. Derived from our results based on the OPUcheck at the family level, we could observe that Illumina was the platform with higher resolution in family diversity, detecting OTUs inserted within a total of 200 distinct families, whereas the long-read platforms yielded 37% to 20% less families. These results can be a product of either the lower detection of low abundant taxa, or the lack of amplification of these taxa due to primer constrains. Also, both long-read platforms yielded a large number of sequences (~8.5%) that originated from eukaryotes, whereas Illumina primers did not amplify any eukaryotic rRNA. All three platforms yielded similar numbers of OTUs affiliating with unknown families. When comparing the results at the family level, the greatest proportion of the common families were shared among the three platforms indicating a great coherence of the amplicon identification, and the platform-unique are reflecting the distinct accuracies or imprecisions when amplifying the gene sequences.

		Families
	Illumina
	PacBio
	Nanopore

	Arenimicrobiaceae
	2.48
	-
	0.01

	Bacillaceae
	5.25
	13.47
	23.15

	Blastocatellaceae
	1.24
	0.00
	0.04

	Bryobacteraceae
	2.02
	0.14
	0.02

	Caryophanaceae
	0.61
	1.50
	1.96

	Chitinophagaceae
	1.73
	-
	-

	Gaiellaceae
	1.40
	0.24
	2.19

	Geminicoccaceae
	1.18
	0.17
	0.05

	Lysobacteraceae
	0.50
	0.20
	0.89

	Methylobacteriaceae
	1.04
	0.43
	0.34

	Micrococcaceae
	1.03
	0.31
	0.80

	Micromonosporaceae
	1.07
	0.12
	0.03

	Nitrobacteraceae
	2.28
	0.17
	0.20

	Nocardioidaceae
	1.40
	0.49
	0.03

	Oscillospiraceae
	-
	0.01
	2.20

	Paenibacillaceae
	0.68
	1.06
	2.86

	Peptococcaceae
	-
	11.71
	7.37

	Propionibacteriaceae
	0.02
	4.06
	0.48

	Rubrobacteraceae
	1.57
	0.01
	0.05

	Sphingomonadaceae
	3.31
	0.70
	0.48

	Steroidobacteraceae
	0.67
	0.32
	0.78

	Other known families
	22.98
	6.66
	6.95

	Unaffilated families
	47.55
	58.38
	49.03

	
	
	
	

	Nr families detected
	217
	195
	149
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	Shared all platforms
	95
	

	Shared Illumina & PacBio
	139
	

	Shared Illumina & Nanopore
	102
	

	Shared PacBio & Nanopore
	123
	

	Illumina unique
	71
	

	PacBio unique
	28
	

	Nanopore unique
	19
	

	
	
	







Unpublished results 

In this section we report the results based on own amplicon sequences that had not been published yet but can be used as examples of the goodness of the OPUcheck approach. 
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	Stalagmite amplicon sequencing with Illumina platform:

After trimming 1,111,332 amplicons were grouped in a total of 4114 ASVs which after the OPUcheck analysis rendered 2609 single OPUs (species) that represent an equal number of different putative species. These OPUs affiliated with 203 families, eleven of which summed >50% of the reads.
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	Brine amplicon sequencing with Illumina platform from samples taken from Bustos-Caparros et al., 2024:

After trimming 4,240,232 amplicons were grouped in a total of 1401 ASVs which after the OPUcheck analysis rendered 648 single OPUs (species) that represent an equal number of different putative species. These OPUs affiliated with 35 families, 15 of which summed ~88% of the reads, and the single family Haloferacaceae >66% of the total reads.
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	Amplicon sequencing with Illumina platform from arctic samples:

After trimming 2,397,963 amplicons were grouped in a total of 5907 ASVs which after the OPUcheck analysis rendered 4036 single OPUs (species) that represent an equal number of different putative species. These OPUs affiliated with 277 families, 14 of which summed >68% of the reads.





Metagenome and read results 
In this section we report the results based on own metagenome read sequences of own published studies. 

	Brine 16S rRNA gene sequences extracted from metagenome reads of Bustos-Caparros et al., 2023:
The reads from the metagenomes of Bustos-Caparros et al., 2023 were recruited and the representative ASVs were used to infer diversity using the OPUcheck. The 5,212,357 recruited reads were grouped in a total of 7,968 ASVs which after the OPUcheck analysis the 7250 retained ASVs rendered 2,662 single OPUs (species) that represent an equal number of different putative species. These OPUs affiliated with 159 families, 2 of which (Haloferacaceae and Salilnibacteraceae) summed >83% of the reads. The read length mean was 136 ±22 nucleotides and the median 148 nucleotides. If contigs are recruited, we obtained 1858 ASVs of which 1758 were retained ASVs and affiliated with 630 single OPUs or species. The contig length mean was 980 ±380 nucleotides and the median 919 nucleotides.

	Family distribution of the reads recruited from the raw metagenome sequence dataset and analyzed using the OPUcheck.
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Example of aligned reads in the universal alignment showing distinct positions in the 16S rRNA gene stretch. Highlighted in yellow are the full-length reference sequences with which the different reads affiliate. The read length mean was 136± 22 nucleotides and the median 148 nucleotides.
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	Brine 16S rRNA gene sequences extracted from metagenome reads unpublished surveys on brine analyses (González-Méndez, unpublished):

The 2,446,550 recruited reads were grouped in a total of 4,289 ASVs which after the OPUcheck analysis rendered 1,436 single OPUs (species) that represent an equal number of different putative species. These OPUs affiliated with 92 families. If instead the raw reads, the contigs are recruited, we obtained 232 single ASVs which affiliated with 152 single OPUs or species. These OPUs affiliated with 40 families. Six families of the latter were not detected in the raw read analysis, but altogether the shared families summed ~86% of the total raw read recruited and ~76% of the contigs. In general, there was a good agreement between both datasets and the differences in identity could be due to the lower information content of the short length reads which affiliation could render dubious position inferences.  
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Supplementary Table ST2: list of SILVA_138.1_SSUREF_N99 and SILVA__138.2_SSUREF_N99 groups not represented
List of SILVA_138.1_SSUREF_N99 group names not represented in the LTPlus
[image: ]

Supplementary Table ST3: Reference sequences of SILVA_138.1_SSUREF_N99 for the groups not represented in the LTPlus
List of sequences representative of the 65 groups in the latest SILVA database that did not qualify to remain in the LTPlus and therefore the groups that they represented remained excluded from the LTPlus selection: 
	Accesion Number
	full_name
	tax_slv

	AB003166
	Spirulina subsalsa IAM M-223
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Paraspirulinaceae;Spirulina PCC-9445

	KU230304
	Azotobacter salinestris
	Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Pseudomonadaceae;Azotobacter

	JN566022
	Streptomyces albulus
	Bacteria;Actinobacteriota;Actinobacteria;Streptomycetales;Streptomycetaceae;Streptomyces

	JN692281
	Azotobacter sp. Az15
	Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Pseudomonadaceae;Azotobacter

	HG799101
	Halohasta sp. RDI82
	Archaea;Halobacterota;Halobacteria;Halobacterales;Haloferacaceae;uncultured

	JQ659794
	Mesorhizobium sp. R5-794
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	AJ582391
	Rhopalodia gibba
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;SU2 symbiont group

	JQ666178
	Ensifer meliloti
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Bartonella

	AJ488505
	Roseomonas rosea
	Bacteria;Proteobacteria;Alphaproteobacteria;Acetobacterales;Acetobacteraceae;Muricoccus

	DQ869036
	Achromobacter sp. PW-1
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	EU502866
	Streptomyces platensis
	Bacteria;Actinobacteriota;Actinobacteria;Streptomycetales;Streptomycetaceae;Streptomyces

	AB039008
	Stanieria cyanosphaera
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Xenococcaceae;Stanieria PCC-7437

	EU521701
	Streptomyces mycarofaciens
	Bacteria;Actinobacteriota;Actinobacteria;Streptomycetales;Streptomycetaceae;Streptomyces

	AJ936942
	marine alpha proteobacterium SOMBO1
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Leisingera

	JQ746428
	Achromobacter xylosoxidans
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	JQ746486
	Achromobacter sp. CCUG 3353
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	FJ529701
	Roseomonas sp. CPCC 100079
	Bacteria;Proteobacteria;Alphaproteobacteria;Acetobacterales;Acetobacteraceae;Muricoccus

	FP929140
	gamma proteobacterium HdN1
	Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Halomonadaceae;HdN1

	FP929140
	gamma proteobacterium HdN1
	Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Halomonadaceae;HdN1

	AB073573
	Cytophaga sp. I-545
	Bacteria;Bacteroidota;Bacteroidia;Flavobacteriales;Flavobacteriaceae;Mesoflavibacter

	DQ915636
	Sulfitobacter mediterraneus
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Sulfitobacter

	JQ417271
	Streptomyces sp. Antag4
	Bacteria;Actinobacteriota;Actinobacteria;Streptomycetales;Streptomycetaceae;Streptomyces

	JQ746423
	Achromobacter insolitus
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	LN849457
	Acidovorax anthurii
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Comamonadaceae;Acidovorax

	FP929140
	gamma proteobacterium HdN1
	Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Halomonadaceae;HdN1

	MF979558
	Enterococcus casseliflavus
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	KP126459
	Streptomyces sp. FXJ1.753
	Bacteria;Actinobacteriota;Actinobacteria;Streptomycetales;Streptomycetaceae;Streptomyces

	JQ187724
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;uncultured

	JQ187980
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;uncultured

	FJ903194
	Alteromonas sp. H91
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	FJ952826
	Colwellia sp. 1tb5
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Colwelliaceae;uncultured

	FM213396
	Arthrobacter sp. MNPB6
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Micrococcaceae;Paenarthrobacter

	KR822469
	Enterococcus sp. PF1-24
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	LN906597
	bacterium 2013Arg42i
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Burkholderiales Incertae Sedis;2013Ark19i

	AB183569
	Synechococcus sp. MBIC10613
	Bacteria;Cyanobacteria;Cyanobacteriia;Synechococcales;Cyanobiaceae;Synechococcus MBIC10613

	EF546426
	Actinomadura sp. 171849
	Bacteria;Actinobacteriota;Actinobacteria;Streptosporangiales;Thermomonosporaceae;Actinomadura

	FJ826621
	Spirulina subsalsa FACHB-351
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Paraspirulinaceae;Spirulina PCC-9445

	DI412661
	unidentified
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EF623832
	Achromobacter xylosoxidans
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	KM374759
	Achromobacter spanius
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	EF630354
	Synechococcus sp. MLCB
	Bacteria;Cyanobacteria;Cyanobacteriia;Synechococcales;Cyanobiaceae;Synechococcus MBIC10613

	AB184745
	Streptomyces rimosus
	Bacteria;Actinobacteriota;Actinobacteria;Streptomycetales;Streptomycetaceae;Streptomyces

	EF546422
	Actinomadura sp. 171828
	Bacteria;Actinobacteriota;Actinobacteria;Streptosporangiales;Thermomonosporaceae;Actinomadura

	EF546421
	Actinomadura sp. 171824
	Bacteria;Actinobacteriota;Actinobacteria;Streptosporangiales;Thermomonosporaceae;Actinomadura

	KP245774
	Bacillus firmus
	Bacteria;Firmicutes;Bacilli;Bacillales;Bacillaceae;Bacillus

	JQ187637
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;uncultured

	HK556151
	unidentified
	Bacteria;Firmicutes;Clostridia;Peptostreptococcales-Tissierellales;Peptostreptococcaceae;Paeniclostridium

	LC215282
	Calothrix sp. NIES-2100
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Nostocaceae;Calothrix NIES-2100

	MG386290
	Azotobacter salinestris
	Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Pseudomonadaceae;Azotobacter

	HM218546
	Enterococcus faecium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	FJ887954
	Lentzea aerocolonigenes
	Bacteria;Actinobacteriota;Actinobacteria;Pseudonocardiales;Pseudonocardiaceae;Lechevalieria

	EF623833
	Achromobacter xylosoxidans
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	GU289642
	Alteromonas sp. MEBiC06033
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	KF934492
	Azotobacter vinelandii
	Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Pseudomonadaceae;Azotobacter

	KF203122
	Paenarthrobacter aurescens
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Micrococcaceae;Paenarthrobacter

	KJ457333
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	KM496556
	Halobacteriaceae archaeon SHRA26
	Archaea;Halobacterota;Halobacteria;Halobacterales;Haloferacaceae;uncultured

	KT021534
	Enterococcus casseliflavus
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	AB218877
	Koukoulia aurantiaca
	Bacteria;Proteobacteria;Gammaproteobacteria;Cardiobacteriales;Wohlfahrtiimonadaceae;Koukoulia

	LN906597
	bacterium 2013Arg42i
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Burkholderiales Incertae Sedis;2013Ark19i

	AB116658
	Aphanothece sacrum
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;SU2 symbiont group

	KF287190
	Actinomadura sp. PN4222
	Bacteria;Actinobacteriota;Actinobacteria;Streptosporangiales;Thermomonosporaceae;Actinomadura

	KT160249
	Kitasatospora psammotica
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	KP265967
	Rhodobacterales bacterium JY-7
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;uncultured

	MG593930
	Mesorhizobium sp.
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	HQ717302
	Enterococcus sp. C6I11
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	HQ882804
	Alcaligenaceae bacterium W36
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;uncultured

	HM587927
	Agromyces sp. m7-53
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Micrococcaceae;uncultured

	EU195864
	Alcaligenes sp. ACS1
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	KC862589
	Cystobacter sp. 6tb
	Bacteria;Myxococcota;Myxococcia;Myxococcales;Myxococcaceae;uncultured

	KU597496
	Achromobacter sp. RD_MATFA_09
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	JF411519
	bacterium 3D803
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	KT260697
	Koukoulia aurantiaca
	Bacteria;Proteobacteria;Gammaproteobacteria;Cardiobacteriales;Wohlfahrtiimonadaceae;Koukoulia

	JF411437
	bacterium 1D806
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	KP010339
	Acidovorax oryzae
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Comamonadaceae;Acidovorax

	JF411481
	bacterium 1H303
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	KJ590041
	uncultured Alteromonadaceae bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	AB373956
	Colwelliaceae bacterium 04OKA-12-54
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Colwelliaceae;uncultured

	KP843715
	Aestuariibacter sp. Fun4
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	AP012549
	cyanobacterium endosymbiont of Epithemia turgida isolate EtSB Lake Yunoko
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;SU2 symbiont group

	KP992891
	Mesorhizobium sp. PHD15
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	AB546278
	Lentzea sp. IR11-RCA120
	Bacteria;Actinobacteriota;Actinobacteria;Pseudonocardiales;Pseudonocardiaceae;Lechevalieria

	KY419870
	Achromobacter xylosoxidans
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	EU214610
	Achromobacter xylosoxidans
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	KY416000
	Gayadomonas sp.
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;Gayadomonas

	KJ590611
	uncultured bacterium
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;uncultured

	AB546732
	cyanobacterium endosymbiont of Epithemia turgida
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;SU2 symbiont group

	KY515342
	Mesorhizobium ciceri
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	KY515343
	Mesorhizobium ciceri
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	AP012549
	cyanobacterium endosymbiont of Epithemia turgida isolate EtSB Lake Yunoko
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;SU2 symbiont group

	AB680773
	Achromobacter xylosoxidans
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	LT607803
	Variovorax sp. HW608
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Comamonadaceae;Variovorax

	AB680772
	Achromobacter denitrificans
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	LT607803
	Variovorax sp. HW608
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Comamonadaceae;Variovorax

	KP876580
	Methyloterrigena soli
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Devosiaceae;Methyloterrigena

	AB680418
	Achromobacter xylosoxidans
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	AB681803
	Achromobacter piechaudii
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	KP992879
	Mesorhizobium sp. PHD3
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	AP017375
	Stanieria sp. NIES-3757
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Xenococcaceae;Stanieria PCC-7437

	AB681885
	Azotobacter salinestris
	Bacteria;Proteobacteria;Gammaproteobacteria;Pseudomonadales;Pseudomonadaceae;Azotobacter

	KJ691874
	Bacillus firmus
	Bacteria;Firmicutes;Bacilli;Bacillales;Bacillaceae;Bacillus

	KU198860
	Achromobacter sp. ACH01
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	AP017375
	Stanieria sp. NIES-3757
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Xenococcaceae;Stanieria PCC-7437

	MH244352
	Actinomadura sp.
	Bacteria;Actinobacteriota;Actinobacteria;Streptosporangiales;Thermomonosporaceae;Actinomadura

	AP018178
	Calothrix sp. NIES-2100
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Nostocaceae;Calothrix NIES-2100

	AP018178
	Calothrix sp. NIES-2100
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Nostocaceae;Calothrix NIES-2100

	AP018341
	cyanobacterium endosymbiont of Rhopalodia gibberula
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;SU2 symbiont group

	AP018178
	Calothrix sp. NIES-2100
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Nostocaceae;Calothrix NIES-2100

	GU644361
	Sulfitobacter sp. KLE1217
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Sulfitobacter

	AP018341
	cyanobacterium endosymbiont of Rhopalodia gibberula
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;SU2 symbiont group

	AP018178
	Calothrix sp. NIES-2100
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Nostocaceae;Calothrix NIES-2100

	AP018178
	Calothrix sp. NIES-2100
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Nostocaceae;Calothrix NIES-2100

	KU711997
	Variovorax soli
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Comamonadaceae;Variovorax

	AY007684
	unknown marine alpha proteobacterium JP88.1
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Leisingera

	LN573393
	uncultured bacterium
	Bacteria;Actinobacteriota;Actinobacteria;Kineosporiales;Kineosporiaceae;uncultured

	HG315619
	Candidatus Trichorickettsia mobilis
	Bacteria;Proteobacteria;Alphaproteobacteria;Rickettsiales;Rickettsiaceae;Candidatus Trichorickettsia

	FJ975799
	uncultured Lactobacillales bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	AF022392
	alpha proteobacterium str. 303
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Leisingera

	FJ976010
	uncultured Lactobacillaceae bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;uncultured

	FJ975785
	uncultured Lactobacillales bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	KX014817
	Mesorhizobium sp. CR7
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	HG315612
	Candidatus Trichorickettsia mobilis
	Bacteria;Proteobacteria;Alphaproteobacteria;Rickettsiales;Rickettsiaceae;Candidatus Trichorickettsia

	AF132931
	Stanieria cyanosphaera PCC 7437
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Xenococcaceae;Stanieria PCC-7437

	KU951807
	Synechococcus sp. LEGE 11466
	Bacteria;Cyanobacteria;Cyanobacteriia;Synechococcales;Cyanobiaceae;Synechococcus MBIC10613

	MF039744
	Candidatus Trichorickettsia mobilis subsp. hyperinfectiva
	Bacteria;Proteobacteria;Alphaproteobacteria;Rickettsiales;Rickettsiaceae;Candidatus Trichorickettsia

	KU851040
	Bacillus sp. ADMK84
	Bacteria;Firmicutes;Bacilli;Bacillales;Bacillaceae;Bacillus

	MH686079
	Methyloterrigena sp.
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Devosiaceae;Methyloterrigena

	AF286480
	Bacillus sp. VAN12
	Bacteria;Firmicutes;Bacilli;Bacillales;Bacillaceae;Bacillus

	KX014836
	Mesorhizobium sp. CR26
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	AF359532
	marine bacterium ATAM173a_17
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;Sulfitobacter

	LN612727
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Burkholderiales Incertae Sedis;2013Ark19i

	AF296873
	Cyanothece sp. PCC 8801
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;Cyanothece PCC-8801

	KX139491
	Streptomyces verticillus
	Bacteria;Actinobacteriota;Actinobacteria;Streptomycetales;Streptomycetaceae;Streptomyces

	MH899231
	Enterococcus casseliflavus
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	KX139490
	Streptomyces verticillus
	Bacteria;Actinobacteriota;Actinobacteria;Streptomycetales;Streptomycetaceae;Streptomyces

	CP001287
	Cyanothece sp. PCC 8801
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;Cyanothece PCC-8801

	CP001287
	Cyanothece sp. PCC 8801
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;Cyanothece PCC-8801

	AF329394
	Spirulina subsalsa
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Paraspirulinaceae;Spirulina PCC-9445

	CP001701
	Cyanothece sp. PCC 8802
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;Cyanothece PCC-8801

	KC465632
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	CP001701
	Cyanothece sp. PCC 8802
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;Cyanothece PCC-8801

	CP002059
	'Nostoc azollae' 0708
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Nostocaceae;Nostoc 0708

	CP002059
	'Nostoc azollae' 0708
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Nostocaceae;Nostoc 0708

	KP645122
	uncultured Alcaligenaceae bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;uncultured

	CP002059
	'Nostoc azollae' 0708
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Nostocaceae;Nostoc 0708

	KC541531
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	KC554721
	uncultured bacterium
	Bacteria;Actinobacteriota;Actinobacteria;Streptomycetales;Streptomycetaceae;Streptomyces

	CP002059
	'Nostoc azollae' 0708
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Nostocaceae;Nostoc 0708

	GU056112
	uncultured bacterium
	Bacteria;Cyanobacteria;Cyanobacteriia;Synechococcales;Cyanobiaceae;Synechococcus MBIC10613

	AM500794
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Peptostreptococcales-Tissierellales;Family XI;uncultured

	FN563220
	uncultured bacterium
	Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;HAW-RM37-2

	FN563203
	uncultured bacterium
	Bacteria;Bacteroidota;Bacteroidia;Bacteroidales;HAW-RM37-2

	KP746976
	BTEX-degrading bacterium enrichment culture
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	AF529126
	uncultured Epsilonproteobacteria bacterium
	Bacteria;Acidobacteriota;Holophagae;Holophagales;Holophagaceae;uncultured

	CP003653
	Stanieria cyanosphaera PCC 7437
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Xenococcaceae;Stanieria PCC-7437

	CP003987
	Streptomyces sp. 769
	Bacteria;Actinobacteriota;Actinobacteria;Streptomycetales;Streptomycetaceae;Streptomyces

	AY349382
	Lactobacillus sp. oral clone HT002
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	AY491624
	uncultured bacterium
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	AY081979
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	GU230351
	uncultured gamma proteobacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Colwelliaceae;uncultured

	JF920335
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EU134366
	uncultured bacterium
	Bacteria;Myxococcota;Myxococcia;Myxococcales;Myxococcaceae;uncultured

	CP003653
	Stanieria cyanosphaera PCC 7437
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Xenococcaceae;Stanieria PCC-7437

	AY328588
	uncultured bacterium
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Beijerinckiaceae;uncultured

	GU305850
	uncultured bacterium
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Beijerinckiaceae;uncultured

	JQ738968
	uncultured bacterium
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Paraspirulinaceae;Spirulina PCC-9445

	CU919686
	uncultured bacterium
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Intrasporangiaceae;uncultured

	JQ855576
	uncultured bacterium
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Micrococcaceae;uncultured

	EU453741
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	EU456241
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	EU460877
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;uncultured

	JQ726801
	uncultured Enterococcaceae bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	DQ289927
	uncultured cyanobacterium
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;SU2 symbiont group

	EU505411
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;uncultured

	CP021874
	Enterococcus wangshanyuanii
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EU475825
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Oscillospirales;uncultured

	CU919271
	uncultured bacterium
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Intrasporangiaceae;uncultured

	CU919990
	uncultured bacterium
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Intrasporangiaceae;uncultured

	EU560764
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	DQ066960
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Oxalobacteraceae;uncultured

	JQ818213
	uncultured Achromobacter sp.
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	EU454255
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	EU452524
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	KR029167
	Bacillus sp. mixed culture J1-6F
	Bacteria;Firmicutes;Bacilli;Bacillales;Bacillaceae;Bacillus

	EU454406
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	EU455154
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	EU456966
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	HQ716399
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	DQ794161
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Oscillospirales;uncultured

	HQ745931
	uncultured organism
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	HQ746192
	uncultured organism
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	HQ746247
	uncultured organism
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EU505360
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	DQ797281
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Oscillospirales;uncultured

	JQ957837
	uncultured beta proteobacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Comamonadaceae;uncultured

	EU560844
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EU772735
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Oscillospirales;Butyricicoccaceae;uncultured

	EU772882
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Oscillospirales;Butyricicoccaceae;uncultured

	EU560870
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EU455833
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	EU457206
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	JN177897
	uncultured bacterium
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Micrococcaceae;uncultured

	CP021874
	Enterococcus wangshanyuanii
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	JX222957
	uncultured bacterium
	Bacteria;Desulfobacterota;Desulfuromonadia;Desulfuromonadales;Desulfuromonadaceae;Candidatus Deferrimonas

	CP021874
	Enterococcus wangshanyuanii
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	CP021874
	Enterococcus wangshanyuanii
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	HQ745861
	uncultured organism
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	HQ746321
	uncultured organism
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EU772338
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Oscillospirales;Oscillospiraceae;uncultured

	EU560876
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EU771874
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Erysipelotrichales;Erysipelatoclostridiaceae;uncultured

	DQ808696
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Oscillospirales;uncultured

	KF066648
	uncultured bacterium
	Bacteria;Actinobacteriota;Actinobacteria;Kineosporiales;Kineosporiaceae;uncultured

	DQ113668
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Oscillospirales;Butyricicoccaceae;uncultured

	EU560821
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EU560859
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EU453809
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;HT002

	KF179890
	uncultured bacterium
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Xenococcaceae;uncultured

	EU460741
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;uncultured

	EF098002
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Erysipelotrichales;Erysipelatoclostridiaceae;uncultured

	CP010802
	Desulfuromonas soudanensis
	Bacteria;Desulfobacterota;Desulfuromonadia;Desulfuromonadales;Desulfuromonadaceae;Candidatus Deferrimonas

	EF099189
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Erysipelotrichales;Erysipelatoclostridiaceae;uncultured

	KF100776
	uncultured bacterium
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Micrococcaceae;uncultured

	JX223466
	uncultured bacterium
	Bacteria;Desulfobacterota;Desulfuromonadia;Desulfuromonadales;Desulfuromonadaceae;Candidatus Deferrimonas

	DQ334614
	uncultured bacterium
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;uncultured

	JX240785
	uncultured actinobacterium
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Micrococcaceae;uncultured

	KT308355
	uncultured Enterococcus sp.
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EU771963
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Erysipelotrichales;Erysipelatoclostridiaceae;uncultured

	EU779402
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Oscillospirales;uncultured

	JX095431
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Oscillospirales;Oscillospiraceae;uncultured

	JN391784
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Comamonadaceae;uncultured

	GQ155981
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	GQ156010
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	GQ156033
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	GQ156063
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	HQ745873
	uncultured organism
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	HQ745905
	uncultured organism
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	HQ745958
	uncultured organism
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	GQ155881
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	GQ155977
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	EF111195
	uncultured beta proteobacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	JX224626
	uncultured bacterium
	Bacteria;Acidobacteriota;Holophagae;Holophagales;Holophagaceae;uncultured

	KF721653
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	KF180111
	uncultured bacterium
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Xenococcaceae;uncultured

	GQ155927
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	GQ155967
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	KF799153
	uncultured bacterium
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhodobacterales;Rhodobacteraceae;uncultured

	GQ155749
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	GQ156015
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	GQ156053
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	CP010802
	Desulfuromonas soudanensis
	Bacteria;Desulfobacterota;Desulfuromonadia;Desulfuromonadales;Desulfuromonadaceae;Candidatus Deferrimonas

	GQ156055
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	KU713249
	uncultured bacterium
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	KT952637
	uncultured bacterium
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;uncultured

	MF314670
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;uncultured

	NEED01000041
	unicellular cyanobacterium SU2
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;SU2 symbiont group

	FJ184316
	uncultured soil bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	GQ155979
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	GQ156411
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;uncultured

	MG518583
	uncultured microorganism
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;uncultured

	GQ155706
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	GQ155993
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	JF107704
	uncultured bacterium
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;uncultured

	JF198660
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Oxalobacteraceae;uncultured

	GQ416655
	uncultured Achromobacter sp.
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	GQ448158
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Erysipelotrichales;Erysipelatoclostridiaceae;uncultured

	JX391452
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	CP031010
	Alteromonas sp. RKMC-009
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	CP031010
	Alteromonas sp. RKMC-009
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	AFOE01000057
	Mesoflavibacter zeaxanthinifaciens S86
	Bacteria;Bacteroidota;Bacteroidia;Flavobacteriales;Flavobacteriaceae;Mesoflavibacter

	FJ268962
	uncultured Bacillus sp.
	Bacteria;Firmicutes;Bacilli;Bacillales;Bacillaceae;Bacillus

	JN680641
	uncultured Enterococcaceae bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	JX391287
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Colwelliaceae;uncultured

	FKIJ01000002
	bacterium 2013Ark19i
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Burkholderiales Incertae Sedis;2013Ark19i

	KX603477
	uncultured Lactobacillus sp.
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Lactobacillaceae;uncultured

	JF202991
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	FJ675223
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	ALVR01000007
	Spirulina subsalsa PCC 9445
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Paraspirulinaceae;Spirulina PCC-9445

	DQ445859
	[Eubacterium] tenue
	Bacteria;Firmicutes;Clostridia;Peptostreptococcales-Tissierellales;Peptostreptococcaceae;Paeniclostridium

	JN680643
	uncultured Enterococcaceae bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	KY287522
	uncultured bacterium
	Bacteria;Cyanobacteria;Cyanobacteriia;Cyanobacteriales;Microcystaceae;Cyanothece PCC-8801

	FXBL01000004
	Mesorhizobium australicum
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Mesorhizobium

	CVRN01000003
	Enterococcus sp. AM1
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	FMGS01000005
	uncultured Clostridium sp.
	Bacteria;Firmicutes;Clostridia;Peptostreptococcales-Tissierellales;Peptostreptococcaceae;Paeniclostridium

	JF417954
	uncultured bacterium
	Bacteria;Firmicutes;Clostridia;Peptostreptococcales-Tissierellales;Family XI;uncultured

	FJ716060
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;Achromobacter

	CP031010
	Alteromonas sp. RKMC-009
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	CP031010
	Alteromonas sp. RKMC-009
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	AIMG01000010
	Bartonella tamiae Th307
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Bartonella

	FPLM01002865
	metagenome
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Beijerinckiaceae;uncultured

	CP031010
	Alteromonas sp. RKMC-009
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	FJ671632
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	LMRD01000007
	Aurantimonas sp. Leaf443
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;uncultured

	FNVY01000003
	Enterococcus sp. Marseille-P2817
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	DQ395176
	Bartonella tamiae
	Bacteria;Proteobacteria;Alphaproteobacteria;Rhizobiales;Rhizobiaceae;Bartonella

	FJ672403
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	FJ675580
	uncultured bacterium
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	JQ186016
	uncultured bacterium
	Bacteria;Proteobacteria;Gammaproteobacteria;Burkholderiales;Alcaligenaceae;uncultured

	LC269914
	uncultured Alteromonas sp.
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;uncultured

	FPLM01008133
	metagenome
	Bacteria;Actinobacteriota;Actinobacteria;Micrococcales;Intrasporangiaceae;uncultured

	CXRK01001744
	human gut metagenome
	Bacteria;Firmicutes;Bacilli;Lactobacillales;Enterococcaceae;Enterococcus

	AMRX01000001
	Gayadomonas joobiniege G7
	Bacteria;Proteobacteria;Gammaproteobacteria;Enterobacterales;Alteromonadaceae;Gayadomonas




Supplementary Text Stxt4: Rationale to develop the macro.
1. Import and align: the first step imports the query sequences in the LTPlus database using the ARB software, and aligns them using the SINA program (Pruese et al., 2012). The dataset is restricted to < 10,000 sequences in the online server to optimize the server computing capacity, and the optimal tree topology. Note that if the number of sequences is very large, some branches could be overpopulated and distort the tree analysis. Therefore, we recommend restricting the number of query entries in order not to lose resolution. The file to be imported using the macros on your own computer or in the virtual box should be named INPUT and should be saved as simple text (INPUT.txt). Otherwise, if you use the OPUcheck server any txt or fasta file can be uploaded. The sequences are imported into the LTPlus database, and a selection (OTUs_imported) is created. The sequences are imported into the SINA aligner implemented in the ARB program package and aligned using the PTserver created with the latest version of the LTPlus. Given that not all sequences are suitable for the alignment, the program may discard some of them (too short or unalignable), and in the selection section we also create a new one only for the aligned sequences (OTUs_aligned). 

2. Inserting sequences in a tree using parsimony: After the sequences are aligned, these are inserted into the preexisting tree_LTPlus using the default filters available in the database. First, the LTPlus main tree is copied as a template for sequence insertion with the name “tree_insert”. After the tree has been created, the sequences are imported using the ARB parsimony insertion tool implemented in the program package using the filters: (i) termini that removes all flanking nucleotides downstream the position 5’ or upstream position 3’ of the gene, and (ii) gap_95_q0_to_q5 that removes all gaps with insertions of very low occurrence that may not be informative for the OPU approach. The sequences are inserted and remain marked. 

3. Removing taxonomies: once the sequences have been inserted into the preexisting tree, the tree is copied and named as “tree_inserts_destroy_groups”, then, all preexisting grouping (i.e. the curated taxonomy of the LTPlus) is removed leaving the sequences of the tree ungrouped. 

4. Removing dubious sequences: to avoid noise derived from sequences with putative sequencing errors or incorrectly paired, the macro makes an initial branch analysis to recognize sequences that due to their length may not be correct, to remove followed by a reinsertion into the tree to perhaps place them in a different and more accurate position. To this, the “tree_inserts_destroy_groups” is copied as “tree_inserts_long_branch_removal” and is submitted to a branch analysis. As default parameters we use “Min rel diff %: 75” and “Min abs diff: 7.1e-2”. Once the sequences have been identified and marked, these are collected in a selection named “OTUs_long_branch_removal”.

5. Clustering and removal of ungrouped sequences: Once the long branch sequences are reinserted, the macro performs the analysis using the “Detect homologous clusters” tool of the Neighbor Joining program implemented in the package and that allows clustering based on internal relative sequence distances at 2%, 4%, 6%, 8%, 10%, 12% and 14%, and each cluster is named as a different OPU with a different number.  Our default parameters were using a minimum distance of 2 and minimum number of sequences of 2, the name of the clusters will be OPU, the suffix %d%D and the separator “_”. Once the clustering is finished, the macro makes another branch analysis, removes long branches and updates the selection “OTUs_long_branch_removal”. Then, the program searches for ungrouped singletons at any of the analyzed distances (i.e. sequences that do not belong to any cluster ≤14%, therefore appear as ungrouped singletons in the tree) and removes them. The sequences removed from the tree are reinserted using the same parameters as above and the analysis repeated to ensure their lack of adequacy. The program makes a selection with all removed sequences (i.e. singletons and long branches) with the name “OTUs_non_grouped_removal”.  Normally, as it can be read in the analyses done in table ST4 (see below), the number of removed sequences is <10% and in general look either non-rRNA gene sequences or of very bad quality. However, some good, but unaffiliated sequences could appear in the group, and a manual supervision of their quality is recommended.  
Example of inadequate aligned and bad aligned Pacbio sequences (Biada et al., ) sea Rabbit gut microbiome.

[image: ]

6. Renaming OPUs: All OPUs containing OTU sequences are selected for the different relative distances and renamed as OPU_X where X is the internal distance percentage in clustering (2% to 14%). Finally, all OPUs within each distance category are numbered as OPU_X~yyy, being yyy a number starting from 1 to the total number of OPUs detected. Numbering starts at the bottom of the tree, numbering upwards. For example, OPU_4~13 would mean that is the OPU 13 of the clustered at 4% relative distance. 

7. Exporting results: the final step is the export of the data. To this purpose, the resulting OUTPUT_FILE.arb database is accompanied with 7 different CSV files in txt format and the columns separated with tabulator. In all files, the order of the ARB fields exported are: the full_name (i.e. the OTU given name); taxonomy(1) (i.e. the smallest taxonomic group comprising the OTU sequences, in general the smallest OPU); acc (i.e. the accession number of the sequences, only relevant for the reference sequences of the LTPlus as the imported sequences will receive a random number); taxonomy(1111) (i.e. the full taxonomy from domain to genus separated by /); fullname_ltp (i.e. the correct names in the LTPlus corresponding to the type strains of known species, if there is a name, means that the reference sequence is a type strain; and type_LTP (i.e. the type species all genera selected will have “type sp.” given in this column). 

The files exported are the following: 

(i) KEPT_TAXONOMY.txt: containing all OTU representatives kept with the full taxonomy in where the sequences affiliate based on the LTPlus genealogy.
(ii) KEPT_OPUS.txt: containing all OTU representatives kept with the full OPU hierarchy in where the sequences affiliate.
(iii) UNGROUPED_12_14_TAXONOMY.txt: containing the OTU representatives that after destroying the OPUs grouped at 12% and 14% appear ungrouped, with the full taxonomy in where the sequences affiliate based on the LTPlus genealogy.
(iv) DISCARDED_TAXONOMY.txt: containing all OTUs removed given their either long branch affiliation or singleton nature. 
(v) REFERENCE_OPUS: containing all reference sequences that had been clustered with OTU sequences at a maximum of 2% internal distance with the full OPU hierarchy in where the sequences affiliate. These sequences indicate that the OTUs are probably members of the species (if only one type strain is included) and true members of the genus. 
(vi) REFERENCE_TAXONOMY.txt: containing all reference sequences that had been clustered with OTU sequences at a maximum of 2% internal distance with the full taxonomy in where the sequences affiliate based on the LTPlus genealogy.
(vii) PUTATIVE_EUKARYA.txt: containing all sequences that affiliate outside the domains Bacteria and Archaea, and given that were not removed when aligning or when analyzing the branch lengths, these are putative eukaryote sequences that were unspecifically amplified.
(viii) TABLE_KEPT.txt: contains the summarized results compiling the OPU identity and taxonomy of the kept OTUs in the study. This is the file that may be used for the diversity analyses.  
(ix) OUTPUT_FILE.arb: is the ARB file containing the LTPlus with the aligned and inserted query sequences, along with the trees and selections that allow data analysis. 
(x) OUTPUT_FILE.ARF: an accompanying file to the .arb files that can be discarded.
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WOtuZZZZ7 ddata W d CRGARGRLGE Ad G CRULG WERCGAAL O ACLGE GEG- L AAAGE Q- GCORAG0C G 0000 4 G CA 4 Ol L0 GAG O U GA-AAGC O LA UGG CU-CARCOAG G
mOtuZZZZ2 ddata W d CRGARRRL AL AS G CRULG WERCCAAL O ALLGE GEG- L AAAGYE Q- GCCLA00C G- 0000 4 G CA 4 Ol L0 GAG O U GA-AAGC O LA UGG CU-CARCOAG G
mOtuZZZZ3 4data W d CRGREARELE G G NGAG GRGCAUCU—U—ALGE GEG— L AAACC Q- COCUAGCU G- GClG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ74 4data W RRRRRARERE O G WAL GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo L A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
mOtuZZZZ5 4data W d CRGREARLLE G G NGANG GRGCAUCU—U—AlGE GEG— L AAACC QI COOUAGCL— G GClG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZZE 4data W RRRRRARERE O G WAL GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo L A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
WOtUZZZZ7 ddata Wod CRGARRELGE AS G CRULG WERCGAAL—C—ALLGE GG L AAAGE Q- GUCRRGOC G- 0000 4 G CA 4 Gl L0 GAG O U GA-AACL— O LA UGG CU-UARCOAG G
mOtuZZZZ8 ddata W d CRGARGRLGE AS G CRULG WERCGAAL—C—ALLGE GG L ABAGY Q- GUCLA0OC G 00004 G CA 4 Gl Lo LA U GA-AACC O LA UGG CU-UARCOAG G
mOtuZzZzZZ3 4data W d CRGREARELE G G NGANG GEGCAUCU—U—ALGE GEG— L AAACC Q- COCUAGCL G- GOle G @A 4 Gl L0 AUC 00 QA AAIC O BCUL G CU-CARCOAGL G
WOtUZZZ10 4data W d CRGREARLLE G G NEANG GEGCAUCU—U—ALGE GEG— L AAACC QI COOUAGCL G- GO0 & G LA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ11 ddata WA CRGARRRL AL Ad G CRULG WERCGAAL O ALLGE GG AAAGE Q- CUCRRCOC G- 00004 G CA 4 Ol Lo GhY o U GA-AAGC—C Lo UGG CU-CARCOACE G
mOtuZzZzZ12 4data W d CRGREARELE Ad G HGALG WERCAUAL—U—ALGE GEG- L AAACC QI COCUAGCL G G000 & C CA 4 Gl LU gCC 00 GA-AAIC—C BCCL 0 OO CARCORGU-G
mOtuZzZZ13 4data W d CRGREARLLE G G NGALG ALLCAUCT—U—ALGE GEG— L AAACC Q- COOUAGCL G GCUG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuzZzZzZ14 4data W d CRGREARLLE G G NGALG ALLCAUCL— U ALGE GEG— L AAACC Q- COOUAGCL G GCUG 4 G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ15 4data W g CRABRRREGRE AS G CRULA-LIG— AAUCCA—ACLGE GEG- L AAAGE G- CLULGGEC 4 GULL- L L LG JACG 1) Qg 0O yA-AAsA—— ) Y G-0-gU-UAAGCCIL-4
mOtuZZZ16 ddata W d CRGARRRLGE AS G CRULG WERCGAAL O ALLGE GG L ABAGE Q- CUCRA0OC L0000 4 G CA 4 Gl Lo GhY o U LA-AAGC—C Lo UGG CU-CARCEACE G
WOtUZZZ17 4data W B RRRRRARELE A G URANE GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G GCCo O A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
mOtuZzZzZ18 4data W d CRGREARLLE G G NGALG ALLCAUCT—U—ALGE GEG— L AAACC QI COOUAGCL— G G0l & G CA 4 Ol F e e N L BCUL 0 OO CARCOAGL G
mOtuzZzZz139 4data W B RRRRRARELE A G WRALNE GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo L A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
WOtUZZZ20 4data W B RRRRRARELE O G WA GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo O A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
mOtuZZZ21 ddata W d CRGARGRL AL AS G CRULG WERCGAAL— O ALLGE GG L AAAGE Q- GUCEAGRC G GCAC 4 G CA 4 0l LA GAG G U GA-AAGC O LA LG CU-CARCLOUG G
mOtuZZZ22 4data W d CRGREARLLE G G NGALG ALLCAUCU—U—ALGE GEG— L AAACC Q- COCUAGCL G GCUG & G CA 4 0l F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ23 4data W d CRGREARLLE G G NGALG ALLCAUCU—U—AYLGE GEG— L AAACC Q- COOUAGCL— G004 4 G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZzZz24 ddata W d CRGARGEL L Al G CRULA WERCGAIL—C—ALLGE GIL- L ABAGE Q- GCORAGRC G GCCA & G UA 4 Gl L GG G U GA-AAGC O QU-C-G- G CU-CARCLRGA G
mOtuZZZ25 4data W d CRGREARLLE G G NGALG ALLCAUCU—U—ALGE GEG— L AAACL QI COCUAGCL G GClG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ26 4data W d CRGARRRERE Ul G CRULG WIGCGAAL— O ALLGE GEG- L AAAGE OG0 GCOUAGOC G 0ACC & ¢ CA 4 Ol L GRG G U GA-AAGC O CU-G GG CU-CARCCUAG G
WOtUZZZ27 4data W RRRRRARELE O G WAL GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo O A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
mOtuZZzZ28 ddata W d CRGARGEL AL AS G CRULG WERGGAAL— O ALLGE GG L AAAGE Q- GUCEAGGC G GCAC 4 G CA 4 Gl LA GAG G U GA-AAGC O LA LG CU-CARCLOUG G
mOtuZzZz239 4data Wod CRGREARLAL Al G NGANG GEGAAUCL—U—ALGE GEG— L AAACC Q- COCUAGCU G GO0 4 G eA 0 0l L0 QUG O 0 QAAAIC O BCG L0 CU-CARCORGU-G
WOtUZZZ30 ddata W d CRGARRELGE AS G CRULG WERCGAAL O ALLGE GEG- L AAAGE Q- GUCEAGOL— G- 0000 4 G LA 4 Gl LA GAG G U GA-AAGC O Lo 0G0 CU-UARCLRCE G
mOtuZZZ31 ddata W d CRGARGAGRE Ad G CRULA WERCCAAL—U—ALGE GEG- L AAACL Q- CCOLA000 G 0CoC 4 U CA 4 0l S GG U UA-AAGG— O UG G4 G CU-UARCICCE-§
mOtuZZZ32 4data W d CRGRNRRERE A G HEULA CURCUAAL—A—ACLGE GEL- L UAAGE— Q- GUCIAGAC |- GUAS O 4 LA U4l U Ade A U gA-AAlA O Go &AL UAULGGY -1
mOtuZZZ33 4data Wod CRGREARLAL Al G HGANG GEGAALCL—U—ALGE GEG— L ABACL Q- COOUAGCU G GO0 4 G eA 0 0l LU QUG 0§ LAAAIC O BCG L0 CU-CARCORG-G
mOtuZZZ34 4data W d CRGREARELE Al G GG WERCAUAL—U—AYLGE GEG— L AAACC Q- COOUAGCL G Q000§ C LA 4 Ol F e < N BC LG OO CARCARGL G
mOtUZZZ35 4data Wod CRGREARELE G G NEALG GEGCAUCU— U AYLGE GEG— L AAACC Q- COOUAGCL G QOO G eA 4 0l L0 QUG O 0 QAAAIC O BU-CA G CU-CARCIGAL G
mOtuZZZ36 4data W d CRABRRREGRE AB G CRULA- LG AR COARLLIGE GEG- L ABAGE— CL-GLUULNAGGC 4 GUUL-LUNG- Ao 1) A0 O yA-AAsA—— ) g @G G- UAAGCEUN- 4
WOtUZZZ37 4data W d CRGREARELE Ad G GG GEGACUCU—U—ALGE GEG— L AAACL Q- COOUAGCL G- GC00 & G CA 4 Ol F e 1 N BU-LA L OO CARCILAL G
mOtuZzZZ38 4data LB RRRREARELE A G URANE GRECAUAL U ARG GREW AABCL Q- COCUAGC)— G QLo O G CA 4 O U QO QUC 0§ GA-AAIC O BCUL G CU-UARCOAGL G
mOtuZzZZ339 ddata W d CRGARGRAGRE Ad G CRULA WERCCAAL—U—AYLGE GEG- L ABACC Q- CCORAG000 G GCoC 4 U CA 4 0l S GG U UA-AAGG— O UG G4 G CU-UARCICCE-§
mOtuZZZ40 4data W B RRRARRRNGE A G LML BUECOAAL U ARURE GRG- AABCL Q- ACCUAGEE— G QUal- & U UA 4 O 0 B LA G U DA AAGC O Lo GGG CU-CARCCUGE G
mOtuZZZ41 4data W d CRGREARLLE Ad G GG GEGACUCU—U—ALGE GEG— L AAACC QI COOUAGCC G QOO C G eA 4 0l L0 QUG O 0 QAAAIC O Ao LA G COCARCIAC G
mOtuZzZz42 4data W B RRRARRRRRE U G CRMNE WECGAAL U ARRE GRG- AABCL G0 QLCUACEE G QAL A S U4 o U LA GAG O U QAAAIC O Lo G0 CU-CARCOUCE G
mOtuZzZz43 4data W CRGREARLLE G G NEANG GRGCAUCU—U—AYLGE GEG— L AAACC QI COOUAGCL G GC00 & G CA 4 Gl L0 AUC 00 QA AAIC O BCCL 0 OO CARCORGU-G
mOtuZzZz44 ddata W d CRGARREL AL Al G CRULG WERCGAAL O ALLGE GEG- L AAAGE Q- GUCEAGGL— G GCAC & G CA 4 0l L GRG G U GA-AAGC O LA AL CU-UARCIGUG G
mOtuZZz45 4data W CRGARGRL AL Ad G CRULA- WERGCAAL—C—ALLGE GIL- L AAAGY G- GCOUAGGC— G GCAL L G UA 4 Gl L GO0 G U GA-AACG O Lo LG CU-UARCOAUG- G
mOtuZZZ46 4data W d CRGREARELE Al G GANG GEGACUCU—U—AYLGE GEG— L AAACC Q- COOUAGCL G G000 & G CA 4 Ol L0 QUG O 0 QAAAIC O BU-CA G OO CARCLGAL G
mOtuZzZz48 4data W B RRRARRRNGE A G LML BUECOAAL U ARURE GRG- I  AABCL Q- ACCUAGEE O QLo L U UA 4 O 0 B LA G U DA AAGC O Lo GGG CU-CARCCUGE G
mOtuzZzZz439 ddata W d CRGARGAGRE Ad G CRULA WERCCAAL—U—ALGE GEG- L ABACC Q- CCORAG000 G 0CoC 4 U CA 4 Gl S GG U CA-AAGG— L LU G AL CU-UARCICCE- G
WOtUZZZ50 4data W d CRGREARLLE AB G HGALG ALLCAUCU—U—ALGE GEG— L AAACC QI COCUAGCL G GCUG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ51 4data W d CRGREARLLE AS G GG GELCAUCU—U—ALGE GEG— L AAACC Q- COOUAGCL G- GCUG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ52 4data LB RRRREARELE A G URANE GRECAUAL U ARG GREW AABCL Q- COCUAGC)— G QLo O G CA 4 O U QO QUC 0§ GA-AAIC O BCUL G CU-UARCOAGL G
mOtuZZZ53 4data W d CRGREARELE Ad G HGALG WERCAUAL—U—ALGE GEL— L ABACC Q- CCOUAGCL— G GCCA & CCA 4 Ol L0 AUC 00 QA AAIC O BC LG OO CARCARGL G
mOtuZZ754 4data W RRRRRARELE O G WAL GRECAUCU U ARG GRE W AABCL Q- COCUAGC)— G GCes U G CA 4 O U L0 ACL 0§ QAAAIC O BCCL G CU-CARCORGI-G
mOtuZZZ55 4data W B RRRRRARELE O G WA GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo O A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
mOtuZZZ56 4data W RRRARRRRRE U G CRMNE WECGAAL U AERE GRG AABCL G0 QLCUACEE— O QAL A S U4 o U LA GAG O U QAAAIC O Lo G0 CU-CARCOUCE G
mOtUZZZ57 4data W B RRRARRRNGE A G LML BUECOAAL U ARURE GRG- AABCL Q- ACCUACEE— G QUG- & U UA 4 O 0 B LA G U DA AAGC O Lo GGG CU-CARCCUGE G
mOtuZZZ58 4data W B RRRARRRNGE A G LML BUECOAAL U ARURE GRG-I AABCL G0 GRCUAGEL— G QUG A UA 4 O 0 Lo QUG U QA AAGT O Lo GGG CU-CARCCUGE G
mOtuZZz539 4data W d CRGARRELGE Ad G CRULA- WERCCAAL—C—ALLGE GIL- L AAAGE Q- GCOUAGGC— G GCAL G G UA 4 Gl L GO0 G U GA-AACG O Lo LG CU-UARCOAUG- G
mOtuZZZE0 4data Wod CRGREARLLE G G NEANG GEGCAUCU—U—ALGE GEG— L AAACC Q- COOUAGCL G GC00 & G CA 4 Gl L0 AUC 00 QA AAIC O BCCL 0 OO CARCORGU-G
mOtuZZZE1 4data W d CRGREARELE Al G GG GEGACUCU—U—AYLGE GEG— L AAACC Q- COOUAGCU G- G000 4 G CA 4 Gl L0 QUG O 0 QAAAIC O BU-CA G CU-CARCIGAL G
mOtuZZZE2 4data W B RRRARRRNGE A G LML BUECOAAL U ARURE GRG- I  AABCL Q- ACCUAGEE O QLo L U UA 4 O 0 B LA G U DA AAGC O Lo GGG CU-CARCCUGE G
mOtuZZZE3 4data W B RRRRRARELE A G WRANE GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo O G CA 4 O U Lo AUC G0 GA-AAIC—C BC LG CU-CARCARGL G
mOtuZZZE4 4data LB RRRREARELE A G URANE GRECAUAL U ARG GREW AABCL Q- COCUAGC)— G QLo O A CA 4 O U Lo QUG 0§ QAAAIC O BCUL G CU-UARCOAGL G
WOtUZZZES ddata L R R e e L e — A LR Rl R n AU U —U—al R e —AAA0—o - C e AGE | — OO — 0 CA-A—0— | CC—OUC—0-0—0A-A8LUC—Ir BU-C—A-0—CU-CAACG AL
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WOtuZZZZ7 ddata W d CRGARGRLGE Ad G CRULG WERCGAAL O ACLGE GEG- L AAAGE Q- GCORAG0C G 0000 4 G CA 4 Ol L0 GAG O U GA-AAGC O LA UGG CU-CARCOAG G
mOtuZZZZ2 ddata W d CRGARRRL AL AS G CRULG WERCCAAL O ALLGE GEG- L AAAGYE Q- GCCLA00C G- 0000 4 G CA 4 Ol L0 GAG O U GA-AAGC O LA UGG CU-CARCOAG G
mOtuZZZZ3 4data W d CRGREARELE G G NGAG GRGCAUCU—U—ALGE GEG— L AAACC Q- COCUAGCU G- GClG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ74 4data W RRRRRARERE O G WAL GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo L A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
mOtuZZZZ5 4data W d CRGREARLLE G G NGANG GRGCAUCU—U—AlGE GEG— L AAACC QI COOUAGCL— G GClG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZZE 4data W RRRRRARERE O G WAL GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo L A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
WOtUZZZZ7 ddata Wod CRGARRELGE AS G CRULG WERCGAAL—C—ALLGE GG L AAAGE Q- GUCRRGOC G- 0000 4 G CA 4 Gl L0 GAG O U GA-AACL— O LA UGG CU-UARCOAG G
mOtuZZZZ8 ddata W d CRGARGRLGE AS G CRULG WERCGAAL—C—ALLGE GG L ABAGY Q- GUCLA0OC G 00004 G CA 4 Gl Lo LA U GA-AACC O LA UGG CU-UARCOAG G
mOtuZzZzZZ3 4data W d CRGREARELE G G NGANG GEGCAUCU—U—ALGE GEG— L AAACC Q- COCUAGCL G- GOle G @A 4 Gl L0 AUC 00 QA AAIC O BCUL G CU-CARCOAGL G
WOtUZZZ10 4data W d CRGREARLLE G G NEANG GEGCAUCU—U—ALGE GEG— L AAACC QI COOUAGCL G- GO0 & G LA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ11 ddata WA CRGARRRL AL Ad G CRULG WERCGAAL O ALLGE GG AAAGE Q- CUCRRCOC G- 00004 G CA 4 Ol Lo GhY o U GA-AAGC—C Lo UGG CU-CARCOACE G
mOtuZzZzZ12 4data W d CRGREARELE Ad G HGALG WERCAUAL—U—ALGE GEG- L AAACC QI COCUAGCL G G000 & C CA 4 Gl LU gCC 00 GA-AAIC—C BCCL 0 OO CARCORGU-G
mOtuZzZZ13 4data W d CRGREARLLE G G NGALG ALLCAUCT—U—ALGE GEG— L AAACC Q- COOUAGCL G GCUG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuzZzZzZ14 4data W d CRGREARLLE G G NGALG ALLCAUCL— U ALGE GEG— L AAACC Q- COOUAGCL G GCUG 4 G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ15 4data W g CRABRRREGRE AS G CRULA-LIG— AAUCCA—ACLGE GEG- L AAAGE G- CLULGGEC 4 GULL- L L LG JACG 1) Qg 0O yA-AAsA—— ) Y G-0-gU-UAAGCCIL-4
mOtuZZZ16 ddata W d CRGARRRLGE AS G CRULG WERCGAAL O ALLGE GG L ABAGE Q- CUCRA0OC L0000 4 G CA 4 Gl Lo GhY o U LA-AAGC—C Lo UGG CU-CARCEACE G
WOtUZZZ17 4data W B RRRRRARELE A G URANE GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G GCCo O A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
mOtuZzZzZ18 4data W d CRGREARLLE G G NGALG ALLCAUCT—U—ALGE GEG— L AAACC QI COOUAGCL— G G0l & G CA 4 Ol F e e N L BCUL 0 OO CARCOAGL G
mOtuzZzZz139 4data W B RRRRRARELE A G WRALNE GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo L A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
WOtUZZZ20 4data W B RRRRRARELE O G WA GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo O A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
mOtuZZZ21 ddata W d CRGARGRL AL AS G CRULG WERCGAAL— O ALLGE GG L AAAGE Q- GUCEAGRC G GCAC 4 G CA 4 0l LA GAG G U GA-AAGC O LA LG CU-CARCLOUG G
mOtuZZZ22 4data W d CRGREARLLE G G NGALG ALLCAUCU—U—ALGE GEG— L AAACC Q- COCUAGCL G GCUG & G CA 4 0l F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ23 4data W d CRGREARLLE G G NGALG ALLCAUCU—U—AYLGE GEG— L AAACC Q- COOUAGCL— G004 4 G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZzZz24 ddata W d CRGARGEL L Al G CRULA WERCGAIL—C—ALLGE GIL- L ABAGE Q- GCORAGRC G GCCA & G UA 4 Gl L GG G U GA-AAGC O QU-C-G- G CU-CARCLRGA G
mOtuZZZ25 4data W d CRGREARLLE G G NGALG ALLCAUCU—U—ALGE GEG— L AAACL QI COCUAGCL G GClG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ26 4data W d CRGARRRERE Ul G CRULG WIGCGAAL— O ALLGE GEG- L AAAGE OG0 GCOUAGOC G 0ACC & ¢ CA 4 Ol L GRG G U GA-AAGC O CU-G GG CU-CARCCUAG G
WOtUZZZ27 4data W RRRRRARELE O G WAL GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo O A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
mOtuZZzZ28 ddata W d CRGARGEL AL AS G CRULG WERGGAAL— O ALLGE GG L AAAGE Q- GUCEAGGC G GCAC 4 G CA 4 Gl LA GAG G U GA-AAGC O LA LG CU-CARCLOUG G
mOtuZzZz239 4data Wod CRGREARLAL Al G NGANG GEGAAUCL—U—ALGE GEG— L AAACC Q- COCUAGCU G GO0 4 G eA 0 0l L0 QUG O 0 QAAAIC O BCG L0 CU-CARCORGU-G
WOtUZZZ30 ddata W d CRGARRELGE AS G CRULG WERCGAAL O ALLGE GEG- L AAAGE Q- GUCEAGOL— G- 0000 4 G LA 4 Gl LA GAG G U GA-AAGC O Lo 0G0 CU-UARCLRCE G
mOtuZZZ31 ddata W d CRGARGAGRE Ad G CRULA WERCCAAL—U—ALGE GEG- L AAACL Q- CCOLA000 G 0CoC 4 U CA 4 0l S GG U UA-AAGG— O UG G4 G CU-UARCICCE-§
mOtuZZZ32 4data W d CRGRNRRERE A G HEULA CURCUAAL—A—ACLGE GEL- L UAAGE— Q- GUCIAGAC |- GUAS O 4 LA U4l U Ade A U gA-AAlA O Go &AL UAULGGY -1
mOtuZZZ33 4data Wod CRGREARLAL Al G HGANG GEGAALCL—U—ALGE GEG— L ABACL Q- COOUAGCU G GO0 4 G eA 0 0l LU QUG 0§ LAAAIC O BCG L0 CU-CARCORG-G
mOtuZZZ34 4data W d CRGREARELE Al G GG WERCAUAL—U—AYLGE GEG— L AAACC Q- COOUAGCL G Q000§ C LA 4 Ol F e < N BC LG OO CARCARGL G
mOtUZZZ35 4data Wod CRGREARELE G G NEALG GEGCAUCU— U AYLGE GEG— L AAACC Q- COOUAGCL G QOO G eA 4 0l L0 QUG O 0 QAAAIC O BU-CA G CU-CARCIGAL G
mOtuZZZ36 4data W d CRABRRREGRE AB G CRULA- LG AR COARLLIGE GEG- L ABAGE— CL-GLUULNAGGC 4 GUUL-LUNG- Ao 1) A0 O yA-AAsA—— ) g @G G- UAAGCEUN- 4
WOtUZZZ37 4data W d CRGREARELE Ad G GG GEGACUCU—U—ALGE GEG— L AAACL Q- COOUAGCL G- GC00 & G CA 4 Ol F e 1 N BU-LA L OO CARCILAL G
mOtuZzZZ38 4data LB RRRREARELE A G URANE GRECAUAL U ARG GREW AABCL Q- COCUAGC)— G QLo O G CA 4 O U QO QUC 0§ GA-AAIC O BCUL G CU-UARCOAGL G
mOtuZzZZ339 ddata W d CRGARGRAGRE Ad G CRULA WERCCAAL—U—AYLGE GEG- L ABACC Q- CCORAG000 G GCoC 4 U CA 4 0l S GG U UA-AAGG— O UG G4 G CU-UARCICCE-§
mOtuZZZ40 4data W B RRRARRRNGE A G LML BUECOAAL U ARURE GRG- AABCL Q- ACCUAGEE— G QUal- & U UA 4 O 0 B LA G U DA AAGC O Lo GGG CU-CARCCUGE G
mOtuZZZ41 4data W d CRGREARLLE Ad G GG GEGACUCU—U—ALGE GEG— L AAACC QI COOUAGCC G QOO C G eA 4 0l L0 QUG O 0 QAAAIC O Ao LA G COCARCIAC G
mOtuZzZz42 4data W B RRRARRRRRE U G CRMNE WECGAAL U ARRE GRG- AABCL G0 QLCUACEE G QAL A S U4 o U LA GAG O U QAAAIC O Lo G0 CU-CARCOUCE G
mOtuZzZz43 4data W CRGREARLLE G G NEANG GRGCAUCU—U—AYLGE GEG— L AAACC QI COOUAGCL G GC00 & G CA 4 Gl L0 AUC 00 QA AAIC O BCCL 0 OO CARCORGU-G
mOtuZzZz44 ddata W d CRGARREL AL Al G CRULG WERCGAAL O ALLGE GEG- L AAAGE Q- GUCEAGGL— G GCAC & G CA 4 0l L GRG G U GA-AAGC O LA AL CU-UARCIGUG G
mOtuZZz45 4data W CRGARGRL AL Ad G CRULA- WERGCAAL—C—ALLGE GIL- L AAAGY G- GCOUAGGC— G GCAL L G UA 4 Gl L GO0 G U GA-AACG O Lo LG CU-UARCOAUG- G
mOtuZZZ46 4data W d CRGREARELE Al G GANG GEGACUCU—U—AYLGE GEG— L AAACC Q- COOUAGCL G G000 & G CA 4 Ol L0 QUG O 0 QAAAIC O BU-CA G OO CARCLGAL G
mOtuZzZz48 4data W B RRRARRRNGE A G LML BUECOAAL U ARURE GRG- I  AABCL Q- ACCUAGEE O QLo L U UA 4 O 0 B LA G U DA AAGC O Lo GGG CU-CARCCUGE G
mOtuzZzZz439 ddata W d CRGARGAGRE Ad G CRULA WERCCAAL—U—ALGE GEG- L ABACC Q- CCORAG000 G 0CoC 4 U CA 4 Gl S GG U CA-AAGG— L LU G AL CU-UARCICCE- G
WOtUZZZ50 4data W d CRGREARLLE AB G HGALG ALLCAUCU—U—ALGE GEG— L AAACC QI COCUAGCL G GCUG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ51 4data W d CRGREARLLE AS G GG GELCAUCU—U—ALGE GEG— L AAACC Q- COOUAGCL G- GCUG & G CA 4 Gl F e e N L BCUL 0 OO CARCOAGL G
mOtuZZZ52 4data LB RRRREARELE A G URANE GRECAUAL U ARG GREW AABCL Q- COCUAGC)— G QLo O G CA 4 O U QO QUC 0§ GA-AAIC O BCUL G CU-UARCOAGL G
mOtuZZZ53 4data W d CRGREARELE Ad G HGALG WERCAUAL—U—ALGE GEL— L ABACC Q- CCOUAGCL— G GCCA & CCA 4 Ol L0 AUC 00 QA AAIC O BC LG OO CARCARGL G
mOtuZZ754 4data W RRRRRARELE O G WAL GRECAUCU U ARG GRE W AABCL Q- COCUAGC)— G GCes U G CA 4 O U L0 ACL 0§ QAAAIC O BCCL G CU-CARCORGI-G
mOtuZZZ55 4data W B RRRRRARELE O G WA GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo O A CA 4 O U L0 AUC 00 QA AAIC O BC LG CU-CARCARGL G
mOtuZZZ56 4data W RRRARRRRRE U G CRMNE WECGAAL U AERE GRG AABCL G0 QLCUACEE— O QAL A S U4 o U LA GAG O U QAAAIC O Lo G0 CU-CARCOUCE G
mOtUZZZ57 4data W B RRRARRRNGE A G LML BUECOAAL U ARURE GRG- AABCL Q- ACCUACEE— G QUG- & U UA 4 O 0 B LA G U DA AAGC O Lo GGG CU-CARCCUGE G
mOtuZZZ58 4data W B RRRARRRNGE A G LML BUECOAAL U ARURE GRG-I AABCL G0 GRCUAGEL— G QUG A UA 4 O 0 Lo QUG U QA AAGT O Lo GGG CU-CARCCUGE G
mOtuZZz539 4data W d CRGARRELGE Ad G CRULA- WERCCAAL—C—ALLGE GIL- L AAAGE Q- GCOUAGGC— G GCAL G G UA 4 Gl L GO0 G U GA-AACG O Lo LG CU-UARCOAUG- G
mOtuZZZE0 4data Wod CRGREARLLE G G NEANG GEGCAUCU—U—ALGE GEG— L AAACC Q- COOUAGCL G GC00 & G CA 4 Gl L0 AUC 00 QA AAIC O BCCL 0 OO CARCORGU-G
mOtuZZZE1 4data W d CRGREARELE Al G GG GEGACUCU—U—AYLGE GEG— L AAACC Q- COOUAGCU G- G000 4 G CA 4 Gl L0 QUG O 0 QAAAIC O BU-CA G CU-CARCIGAL G
mOtuZZZE2 4data W B RRRARRRNGE A G LML BUECOAAL U ARURE GRG- I  AABCL Q- ACCUAGEE O QLo L U UA 4 O 0 B LA G U DA AAGC O Lo GGG CU-CARCCUGE G
mOtuZZZE3 4data W B RRRRRARELE A G WRANE GRECAUCU U ARG GREW AABCL Q- COCUAGC)— G QLo O G CA 4 O U Lo AUC G0 GA-AAIC—C BC LG CU-CARCARGL G
mOtuZZZE4 4data LB RRRREARELE A G URANE GRECAUAL U ARG GREW AABCL Q- COCUAGC)— G QLo O A CA 4 O U Lo QUG 0§ QAAAIC O BCUL G CU-UARCOAGL G
WOtUZZZES ddata L R R e e L e — A LR Rl R n AU U —U—al R e —AAA0—o - C e AGE | — OO — 0 CA-A—0— | CC—OUC—0-0—0A-A8LUC—Ir BU-C—A-0—CU-CAACG AL
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HARK.

S mOtuzZzZE28 4data o o o

nro| mOtuZZES3 4data Wod CRGARGLE G GAl G Ra WLALE ROCAA— UL A-LLGE- QLG LIAA-AGCOLCCORA 0000
mOtuZZE74 4data Wod CRGARGEL G GAl & Ca WLELL - ROCAA—UC—A-IIGE- QLG LIAA- AGROCACCLA 00 C0
WOtUZZ700 4data Gl CRGARREA G LAl G L NANLA GROUAA—CA A BAG G LIAALAICCACICIA Og ne
MOtuZZ743 ddata 1} GOU-CAG—CamaGl A QQGGU ] UHQGUUQ 1-C A LGl GAAAUL- B BUGE Dadllf Bl e £ E5c o Eo o s
mOtuZZ754 4data L L i W W A i il X W i Wf GRAREALE G GAe G WG RURRE RACGA UL A JLRE GEL-WAS ACUGIUCGUA GO (0
WOtuZZ761 4data W f GRARAREE L R08 & WG GUARN RCUUA— UL A JLRE GEL-WAS ACUGUACGUA GO (0
WMOtuZZ762 4data Wod CRARARGL G LAl G WG WG GUUCU—UG—A CHEE- QLG LIAA- AGRCLGCCIA 001G
WOtuZZ7E5 4data o N WAL AGGUAA—CA— A BlAG- G NAAUALCGACIICIA GG gl A
mOtuZZ7Ee7 4data UBMGAAC AL GEARIULIL-GEL Dl T ALGEIL GEUE- LU AdG - IUGH UGEUCGA AfAdL U-GAC- QUG- UG, U Gl C—uu e e e SRR R e R e
motirres  adam .o WCRSRTWSR LR R MR 6 - i B GRAREACE (AR —§— i GUAGE R CULL—UU—A-UNGG-GEH-UAA-AGCGUUCCUA-CC-CG
mOtuZZ7387 4data Wf RRRRRARE L R08 & WG BURRE RCAUC UL A JLRE GRE AR HGQQ!JQ,CGU,B GC-Ug
WOtuZZE05 4data Wl CRGRNGRE G Gl G WE WG GCUAA—Af A CLGE- QR LUA-AGROLGCCIS 04 C4
mOtuZZE16 4data Wf RRRRRARE L Ghe G WG BURRE RCAUC UL A JLRE GRE- WAS ACCONCCOUA GO UL
mOtuZZ823 4data ok - e - ok
mOtuZZ837 ddata Hﬁﬁﬁﬁlﬁﬁ -GG ARNU-G ﬁﬁu# prresren U-=U-C Hgg anguugnu GCQQ g QHQQ QQQ LGA g G QQQQHQHQH GUue ##########/u UUCCAY ﬂg ;ugﬁ;g@:n g Q# C—CAG P.g L5 ,(;P.GUGUQ g ggﬁagggg QU,(;P.L! Wl R R G SAAAA—ALL—A- QB L QL1 A HGQQ&QGQH L ﬁ—
mOtuZZE858 4data o ek Rk R
WOtuZZE60 4data Wod CRUARGEL G GAl G R WLGLE ROCAA—UC A CLGE- QLI LIAA-AGRCLGCORA 00 C0
WOtuZZE71 4data Wod CRGARGRE G LAl G RE WLALE ROCAA— UL A-IIGE- QLG LIAA- AGLOLUCCOLA 00 00
WMOtuZZE72 4data oA CRGAAREA G LAl G L NANLA GOUAA—CA A AAG- G LIAALAICCACICIA Oy ny
mOtuZZE79 4data Wod CRARARGL G LAl G WG WG GUUCU—UG—A CHEE- QLG LIAA-AGRCLGCCIA 001G
mOtuZZE95 4data W CRGRNGRE G GUE G WG WG RUUCG—UA A CHEE- QLG WUA-AGLCLIGCCIA G014
mOtuzze1z 4data UBUGEAC AL GEARIULIL-GEL Dl T ALGEIL GEUE- LU AdG - IUGH UGEUCGA AfAdL U-GAC- QUG- UG, U Gl ol e s e SRR R e R e
WOtzza17  4data R A A O L R A A B : - i G B CRRRRREN G ARG G5 WUGHI RCCAR—UC—A UGG GRR-UAA-ACRGUGLORA GGG
mOtuZza23 4data WA GRERRAGE G GAl G WG GUARL ROCUL—UU—A-lLGE- QR LAA-AGIGLUUCCIA GO Cy
mOtuZzZa25 4data Wod CRGARGEL G LAl G R WLELE ROCAA—UC A CLEE- QUG LIAA-AGRCLICICLA G0 CL
mOtuZzZa33 4data Wf RRRRRARE L R08 & WG BURRE RCAUC UL A JLRE GRE- WAS ACCONCCOUA GO UG
WOtuZZa47 4data Wod CRGARGRE G GOh & Ga WLGL - ROCAA— UL A CHEE- QLG LIAA- AGROCOCCRA 00 C0
mOtuZzas2 4data Wl CRGARGRE G Gl G WG WLALL - GAUAL—UL—A-CLIAG- QLG LIAA-AGLOLCICIA 041G
mOtuZZ369 4data - s kB ROGUAAL & CREABLEA G L0& & & WAL ARGU AR GG A SRR QUL WAS- U LOAGUGIA GGG
mOtuZz391 4data Gl CRGARGEL G Rl G R WLGLL - ROCAA IO A IGE QLG LAA- AGROCOCCRA 00 C0
mOtuZzZ39s 4data UUgeUg- LA GUACCG-G-GCAG-ILAYGEY G- G- UCGUACHICARAGGUC 11— 1AAG UGS LIGEUCGS AfAdL -GACGU-UG LG, Aa11 Gl C—uu e e e SRR R e R e
mOtuZ1002 4data Wod CRGARGEL G LAl G R WLNELE ROCAA—UC A CHEL- QLG LIAA-AGROLCCORA 00 C0
mOtuZ1009 4data Wf RRRRRARE L R08 & WG BURRE RCAUC UL A JLRE GRE- WAS ACCONCCOUA GO UG
mOtuZ1033 4data Wod CRGARGEL G LAl G R WLNELE ROCAA—UC A CHEE- QUG LIAA-AGRCLICICEA GG C0
mOtuZ 1044 4data Wod CRGARGEL G LAl G R WLALE ROGAL— UL A CLGE- QLI LIAA-AGLOLCICLA GG C0
WOtuZ1050 4data Wod CRGARGRAL L RUE & Ca WLANE ROCAA—UC A LILGE- QLI LAA-AGLCUNCCIA G040
mOtuZ1057 4data o ek Rk R
moOtuZ10EE ddata 1} GGOU-Ghe GUCGCA A QQGGU ] UHQGUUQ 1-C A LGl L GAAAUL- B - BUGE DaAlf G fk—CUll 30 £ £ 30 030 0 P
WOtuZ1073 4data R B WAy e i W W A i il W i PR " Wod CRARARGE G LAl G WG WG RCUCU—UG—A CHEE- QLG LAA- AGRCLGCCIA GG LY
WOtuZ1075 4data e Wod CRGARGEL G GAl G Gh WLAR ROCAA UL A CHEE- QLG LIAA-AGLOLGCCIA 001G
mOtuZ1117 4data e Wod CRMARGRL G GAd G R WLELE ROCAA— UL A LILGE- QLI LIAA-AGLCLIGCCRA 00 C0
mOtuz1113 4data 30 0 FTEPTEEe
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HARK.

S mOtuzZzZE28 4data o o o

nro| mOtuZZES3 4data Wod CRGARGLE G GAl G Ra WLALE ROCAA— UL A-LLGE- QLG LIAA-AGCOLCCORA 0000
mOtuZZE74 4data Wod CRGARGEL G GAl & Ca WLELL - ROCAA—UC—A-IIGE- QLG LIAA- AGROCACCLA 00 C0
WOtUZZ700 4data Gl CRGARREA G LAl G L NANLA GROUAA—CA A BAG G LIAALAICCACICIA Og ne
MOtuZZ743 ddata 1} GOU-CAG—CamaGl A QQGGU ] UHQGUUQ 1-C A LGl GAAAUL- B BUGE Dadllf Bl e £ E5c o Eo o s
mOtuZZ754 4data L L i W W A i il X W i Wf GRAREALE G GAe G WG RURRE RACGA UL A JLRE GEL-WAS ACUGIUCGUA GO (0
WOtuZZ761 4data W f GRARAREE L R08 & WG GUARN RCUUA— UL A JLRE GEL-WAS ACUGUACGUA GO (0
WMOtuZZ762 4data Wod CRARARGL G LAl G WG WG GUUCU—UG—A CHEE- QLG LIAA- AGRCLGCCIA 001G
WOtuZZ7E5 4data o N WAL AGGUAA—CA— A BlAG- G NAAUALCGACIICIA GG gl A
mOtuZZ7Ee7 4data UBMGAAC AL GEARIULIL-GEL Dl T ALGEIL GEUE- LU AdG - IUGH UGEUCGA AfAdL U-GAC- QUG- UG, U Gl C—uu e e e SRR R e R e
motirres  adam .o WCRSRTWSR LR R MR 6 - i B GRAREACE (AR —§— i GUAGE R CULL—UU—A-UNGG-GEH-UAA-AGCGUUCCUA-CC-CG
mOtuZZ7387 4data Wf RRRRRARE L R08 & WG BURRE RCAUC UL A JLRE GRE AR HGQQ!JQ,CGU,B GC-Ug
WOtuZZE05 4data Wl CRGRNGRE G Gl G WE WG GCUAA—Af A CLGE- QR LUA-AGROLGCCIS 04 C4
mOtuZZE16 4data Wf RRRRRARE L Ghe G WG BURRE RCAUC UL A JLRE GRE- WAS ACCONCCOUA GO UL
mOtuZZ823 4data ok - e - ok
mOtuZZ837 ddata Hﬁﬁﬁﬁlﬁﬁ -GG ARNU-G ﬁﬁu# prresren U-=U-C Hgg anguugnu GCQQ g QHQQ QQQ LGA g G QQQQHQHQH GUue ##########/u UUCCAY ﬂg ;ugﬁ;g@:n g Q# C—CAG P.g L5 ,(;P.GUGUQ g ggﬁagggg QU,(;P.L! Wl R R G SAAAA—ALL—A- QB L QL1 A HGQQ&QGQH L ﬁ—
mOtuZZE858 4data o ek Rk R
WOtuZZE60 4data Wod CRUARGEL G GAl G R WLGLE ROCAA—UC A CLGE- QLI LIAA-AGRCLGCORA 00 C0
WOtuZZE71 4data Wod CRGARGRE G LAl G RE WLALE ROCAA— UL A-IIGE- QLG LIAA- AGLOLUCCOLA 00 00
WMOtuZZE72 4data oA CRGAAREA G LAl G L NANLA GOUAA—CA A AAG- G LIAALAICCACICIA Oy ny
mOtuZZE79 4data Wod CRARARGL G LAl G WG WG GUUCU—UG—A CHEE- QLG LIAA-AGRCLGCCIA 001G
mOtuZZE95 4data W CRGRNGRE G GUE G WG WG RUUCG—UA A CHEE- QLG WUA-AGLCLIGCCIA G014
mOtuzze1z 4data UBUGEAC AL GEARIULIL-GEL Dl T ALGEIL GEUE- LU AdG - IUGH UGEUCGA AfAdL U-GAC- QUG- UG, U Gl ol e s e SRR R e R e
WOtzza17  4data R A A O L R A A B : - i G B CRRRRREN G ARG G5 WUGHI RCCAR—UC—A UGG GRR-UAA-ACRGUGLORA GGG
mOtuZza23 4data WA GRERRAGE G GAl G WG GUARL ROCUL—UU—A-lLGE- QR LAA-AGIGLUUCCIA GO Cy
mOtuZzZa25 4data Wod CRGARGEL G LAl G R WLELE ROCAA—UC A CLEE- QUG LIAA-AGRCLICICLA G0 CL
mOtuZzZa33 4data Wf RRRRRARE L R08 & WG BURRE RCAUC UL A JLRE GRE- WAS ACCONCCOUA GO UG
WOtuZZa47 4data Wod CRGARGRE G GOh & Ga WLGL - ROCAA— UL A CHEE- QLG LIAA- AGROCOCCRA 00 C0
mOtuZzas2 4data Wl CRGARGRE G Gl G WG WLALL - GAUAL—UL—A-CLIAG- QLG LIAA-AGLOLCICIA 041G
mOtuZZ369 4data - s kB ROGUAAL & CREABLEA G L0& & & WAL ARGU AR GG A SRR QUL WAS- U LOAGUGIA GGG
mOtuZz391 4data Gl CRGARGEL G Rl G R WLGLL - ROCAA IO A IGE QLG LAA- AGROCOCCRA 00 C0
mOtuZzZ39s 4data UUgeUg- LA GUACCG-G-GCAG-ILAYGEY G- G- UCGUACHICARAGGUC 11— 1AAG UGS LIGEUCGS AfAdL -GACGU-UG LG, Aa11 Gl C—uu e e e SRR R e R e
mOtuZ1002 4data Wod CRGARGEL G LAl G R WLNELE ROCAA—UC A CHEL- QLG LIAA-AGROLCCORA 00 C0
mOtuZ1009 4data Wf RRRRRARE L R08 & WG BURRE RCAUC UL A JLRE GRE- WAS ACCONCCOUA GO UG
mOtuZ1033 4data Wod CRGARGEL G LAl G R WLNELE ROCAA—UC A CHEE- QUG LIAA-AGRCLICICEA GG C0
mOtuZ 1044 4data Wod CRGARGEL G LAl G R WLALE ROGAL— UL A CLGE- QLI LIAA-AGLOLCICLA GG C0
WOtuZ1050 4data Wod CRGARGRAL L RUE & Ca WLANE ROCAA—UC A LILGE- QLI LAA-AGLCUNCCIA G040
mOtuZ1057 4data o ek Rk R
moOtuZ10EE ddata 1} GGOU-Ghe GUCGCA A QQGGU ] UHQGUUQ 1-C A LGl L GAAAUL- B - BUGE DaAlf G fk—CUll 30 £ £ 30 030 0 P
WOtuZ1073 4data R B WAy e i W W A i il W i PR " Wod CRARARGE G LAl G WG WG RCUCU—UG—A CHEE- QLG LAA- AGRCLGCCIA GG LY
WOtuZ1075 4data e Wod CRGARGEL G GAl G Gh WLAR ROCAA UL A CHEE- QLG LIAA-AGLOLGCCIA 001G
mOtuZ1117 4data e Wod CRMARGRL G GAd G R WLELE ROCAA— UL A LILGE- QLI LIAA-AGLCLIGCCRA 00 C0
mOtuz1113 4data 30 0 FTEPTEEe
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P SALSAIS (1) CONS === s =mimi, S e mmimm s s S s ms s s — s s ——m e s —m—m —mmmm L m— s = =

|E Salfilter_sys (4) CONS

[F More Sequences (1 CONS —g=YQ—Llur.y—Cq...—Uy—a-yug9-9..=uaa—ag9sg9...9¥a—g9.—.9g—§.—..—.—.~¥—a—

Y—a—agu—...—.—. gu—ga—aak - —.—.g-Cuya—a—<C.—.—.—.—.—F—.—¥-.g—C.—.—..—.—a.—acu. —.—.—.—.—k—c—=uw—gag— e P P gFR Y gg.a.—. % . . -g. gu—ag..gugaaas=—
WOTUZZZAT ddata Gl BNRRE ROAUC— UL A LGE- GRE-WAA- ACCCUCCCUA GO UG Gc L4 GG A AGUCOG 100 GA-AALC QB!J E AGCUCA-ACUG— 4 0G0 QUL 0o 000044 ACG Cf 40 00 UU—GEG-4 000 G4 §oac 1o G4 GGUAC—GL & s g GU-AGEAGUGAAA
WOtUZZZIE ddata G b NG COCAA UL A-LLGE GEG-LAA- ACCOUCCORA 0 00 Gc GO 8 U-C-AAaU-CUG- OG- CA-AAGG-UCE- G A0 CUUA-A-CC 000 UG-G G 04 G UGG af AClG G5 000 UA—GAG G GO0 4 L A0G0 QU4 040 GoAR—IC L s AGL GU-AGECGUGAMA
WOTUZZ T 4data G WG WL QCUCC— UG A-LNGE GEG- LAA- ACGLCARCIA G (0 Gl Lo U Ao UAG- G- A0l AA-AAGU-LCA G AR UCCA-A-GU-C— U0 A-AA L CCUG— 1 Ug G 00 ACRA &4 UG 4 C UA—GAG 0G4 U ACAG G-I AGC COUAC—CC 1 it a) GU-AGAGGUGACA
mOtuzz133 ddata GGG UUBUI-G—AA—UCGARCIIGE GGG 1AA-ACLEUCTIEGGCY— Gl LY~ UUGL-A—GGU-GUA G 114G —|JA-ARARLlgl-f—— GG GUUA-AGC G \-A—A-A—G-UA G| GUIAC—AA—ACHAU-J—J-A— & C—UA—GAG | CU-J-U-U— BAGE GU-U-AGU— GQUAL- LI C— U Uph— GG AJAGCUGACA
mOtuZZ160 ddata GG UUBUI-GGAUC—GA—ACLIGGE GGG 1AA-ACLGUCUILE GG Cll—GU—LLUUL—G-U-A—AGUCUAC 1 GLU—§A-ARAL-glIAG— GG UUA-A-GCC 11§ A-A—§UsCC—11Gl-&Cap—ACIAU-J—Uf & C—UU—GAG U CU-J-U-C—AUGC GU-U-AGU—GRUAL LU C—U—UA§—GG-AJAACUGACA
WOTUZZZS3 ddata G b WNBEL - COCAL— U A CHGE GEG- WAA-ACCOUGCCUA GG Ch gl NG54 -G gU-CAG- G- UG GA-AACU-CUG- 11— G0 CUUA-A-CO4 U4 0 AA U UG L0 C 00— a4 ACla -0 U844 C UU—GAG U4 C UG 0 ACAG G4 AGU ALARI—IC s s i) GU-AGLCGUGAMA
mOtuzZzZ277 ddata GGG UUBU-G—AA—UCGARCIIGE GGG 1AA-ACLGUCUILEGGCY— Gl UY—1—-LU-GUAGGL GUA-G GG —JA-ARARLlgllf—— GG GUCA-AGC GG \-A—A-A—J-UACJ— | GUAC—AA—ACUAJ-U— A& C—UA—GAG U CU-J-U-C— BAGC GU-U-AGU— GQUAL- LU C— U Uph—GG-AJAGCUGACA
WOtUZZ336 ddata G b NN COGAA U A LNGE GEG- LAA- ACCOOGLGRA GG (0 Gc LU0 U-A— 40U CAGA-A0U— gA-AAGC CO G QL CUCA- A CO 04 00 AAGC GO U-g—juaCle .44 6 0 C UU—GAG- UG- UG- G0 ACAG GG 1-AGC GLAgU—IC s 1 i) GU-AGLCGUGAMA
mOtuzz354 4data i GG G U A AGRGOG A AGy G AGCGAGC G U AUUA GO A p G CAA L AgoUl U ARl GO AQUG U A GG UG UA AIBG UG AU UAGGUCUAGC — AUAAL U A G LG GU- AACAGUARAA
mOtUZZ401 ddata GGl UBUNA GOUAA—GA— ARG GUA—AU-PUCCAGUCIA Gy g G LA U-A—plll (g yal—an Qllg{— A cAlA-A- D) A6 Gl gl WA ACAG UG A AUGC U GAR g AU R UASG LR AU GAARy ae g p GGY GUAGy ACA
mOtuzz428 ddata GG UUGHG GOCAR—GL—ALIGG GGG AR ACUCGAICUA GG 46— GA—Af— G LCU-C—BOH-GON- G- [A—CAGARIGCQI-G—fg UUUAA 5o G4 G A G ARG § Gh 3 406 GAO AL UU—UC—UA GGG C A § G & § §AGC GO A AU CGAAl— [l G GGG GG-AGAGGUARAR
mOtuzz433 ddata G GH——URUNA-GOUAA—GA—A-QIAG G |AAUAUICGACLCUA Gy G QU A § LA 00 o wGl—BU-ARC—gllG Y AG CAUA A gl U 4G UGG\ 88§ BC UCBB U Gy 5y U CHA§ L GUGG LU B ACGAAUCY— GRAy 5y 5 g GGy GU-AGy —ACA
WOtUZZ453 ddata G b WNRN G COCAA U A CHRE GEG-LAA- AGGRLGCORA CL (0 LG GO G OAAGUCR0 A LOU CA-AACCLCA- [ 00 CUCA-A-CO4 00 AAC U G L0 U 00 o—aad g U5 LU0 U—GAG- 004 G0 AGAG Ly L-glg LLAAI—IC O 1 i) GU-AGLCGUGAAA
WOtUZZ491 ddata G b WNRN R COGAA U A CHGE GG AA- ACLELGIGLA GG (0 GG G0 & G CA 40U C00 4 GOU CA-AACC CCA 11— 00 CUCA-A-CO4 00 AAC U G L0 U 00 —aua Qg U5 0 U-C U—GAG- 00060 AGAG GC-1-GUC GoAAU—IC G 1 i) GU-AGECGUGAAA
WOtUZZ434 ddata G b LNRRL - COCAA U A CHGE GEL-LAA-ACCOUGCGLA GG (0 gt UG C A GRC-AUC 4 JCU— GA-AAUC CCA G G0 CUCA-A-COC 00 AA UG CH U 00U GA A O I8 UG U—GAG- G L 0G4 L ACAG G440l GOARC—UG 1 B i) GG AGCCGUGAAA
(OIS ddata GGl UBUGGCUAA—GA— ARG G IABIAICGACUCIA Gy gy G — G B i A plll Gy 5 LAl 44 Qg G CAIAA UL o A6 Gl gy g A0 Agug g g A0 Ol UG Add g AU g gl B ACaa A UL Giddy gy GG GUAGe  —AC
mOtuzZzZ537 4data G NG A6 A AL A GAGH- GG AA-ACCARCCCUACCRIGH— GAAUACA—f—G-G-A— 156 BAL A BGACGA-UACGACUG— GG CULA-U-CU-I-G— 16— G-U—CUG-{fAG— B &G0 AGHG A GA LU AfGReCe A C A G U COGG GG-CAYy— COUAL[I— L5 gl GUCAGAGGUGAAR
mOtuZZ3353 4data G R WNBNE COGAG— UL A CHRE- GEG- W AA- ACALCGICHA GG L0 Gc QUG- A GG Ol GA-AAGCUCC-CA— G0 CUAA A CC0— 4G 4G 7 e L e . A B e e < R & UA—GAG§ G 0040 A0AG G4 A CAU GoAAU—IC s i LGl GU-AGUGGUGAMA
mOtuZZ366 4data G b NG COCAL— U A GGG GIL- AR ACGRUGCCUA GG (0 s Ul U-A— AU CAG- GO0 GA-AACC CUC-A A0 CUUA-A-C-— G4 0 AA U UG L0 4 UG Al ACle 44 04 OO UU—GAG- A U461 LGAG G- G600 GOAB— Gl B 1 LAl GU-AGLCGUGAAA
mOtuZZS67 ddata GG UUBUIAGCUAA—GA—AQIAG GUA—AL-AUCGAGICHA GG LG Ug— Bl A GLU-C—GUA UAA G |CUAGGA-UAAL-LIAG— LG UCUA A CA GG A A A Glg 5 UG A §o ASC L B g 4G GABU—G G §§HORY -G A CBG—ACCYL @G ay U~ g AR UARC
WOtuZZ377 4data Gl BNRRE ROAUC— UL A LGE- GRE-WAA- ACCGICLCHA G- UG Gc UGG OO A A0 CO0 - C00 GA-AAIC CAC I CO-CC0A-ACO-4 G G GG LOUCCL— 4 L0 0S4 ACle O ¢ O 4 L0 U—GEG4 000 LA oLt G40 GGUAC—LL 1 s g GU-AGLAGUGAAA
mOtuzz3583 4data Gl BNRRE ROAUC— UL A LGE- GRE-WAA- ACCGICCCUA G0 UG Gc LG4 GO A A0 COG 1000 GA-AAIC CAC (O CCOA-ACOA G LG GG COUC OO 4 CO 0S4 ACle O ¢ C4 OC UU—GeG§ 000 LA A0LC 1O 080 GGUAC—GL it s 605 GU-AGGAGUGAAA
mOtuZZE26 4data G R WAL COGAL— UL A LRE ARG | AR HGQQQ&_GL@ G600 G UGG G U-A—AQU-CUG- G- oL GA-AAAC GCUAC— CO-CUCA- A CO- 04 GO GA IGO0 L UGG HA ACUA U044 C UU—GAG- 00040 ACAG GU-G-ALC AGARLAC s 1 geii) GG-AGLCGUGGAA
mOtuzZzZE28 4data e s - -G GE GG U-A—AGA-CO0-GAGCH— GC-GAGC YR L LA COUA-AGGA—§ 4B GG UUUA § UC G 86 UG LA GG UG UA A4 GG &L |URBCUCH ACC—AUABL—LU— &G LGL—GU-AACACLAAAA
mOtuZZE53 4data G R WNBNE COGAR UL A LGE GRE AR P'GQQ!JQQGQQ G600 Gc G0 WO A AR UG- C- UG CA-AAGG UCH- G A0 CUUA-A-CC 000 UG-G G080 UGG a4 ALl G G000 UA—GAG G L O L4 L A0LG U4 040 GoARL—IC s s AGL GU-AGECGUGAMA
mOtuZZE74 4data Bl WNRHLCOGAA U A-LLGE GEG-LAA- ACGLCACGLA GG (0 Gc QUG WO A Qo004 UGU— GA-AACC CC0-G G0 CUCA-A-COC 000 AA U UG Lo U000 a4 ACCe 4 04U 00 UG—GAG U 00 UG-G ACAG G0 4 AGC AGAAC s 1 i) GU-AGRCGUGAAA
WOtUZZ700 ddata GGl LB GOUAA—GA— A BUBE G WAAUAUCGAGUGHA Gy wa Gl QU8 & LA oGl Gl o UAL—fA UG M A CAUA AU A GG UGl B & A UCBA & B UG s UG AAS B BB G U A AL G AU A ss 55— QU GL-AGs — ACA
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P SALSAIS (1) CONS === s =mimi, S e mmimm s s S s ms s s — s s ——m e s —m—m —mmmm L m— s = =

|E Salfilter_sys (4) CONS

[F More Sequences (1 CONS —g=YQ—Llur.y—Cq...—Uy—a-yug9-9..=uaa—ag9sg9...9¥a—g9.—.9g—§.—..—.—.~¥—a—

Y—a—agu—...—.—. gu—ga—aak - —.—.g-Cuya—a—<C.—.—.—.—.—F—.—¥-.g—C.—.—..—.—a.—acu. —.—.—.—.—k—c—=uw—gag— e P P gFR Y gg.a.—. % . . -g. gu—ag..gugaaas=—
WOTUZZZAT ddata Gl BNRRE ROAUC— UL A LGE- GRE-WAA- ACCCUCCCUA GO UG Gc L4 GG A AGUCOG 100 GA-AALC QB!J E AGCUCA-ACUG— 4 0G0 QUL 0o 000044 ACG Cf 40 00 UU—GEG-4 000 G4 §oac 1o G4 GGUAC—GL & s g GU-AGEAGUGAAA
WOtUZZZIE ddata G b NG COCAA UL A-LLGE GEG-LAA- ACCOUCCORA 0 00 Gc GO 8 U-C-AAaU-CUG- OG- CA-AAGG-UCE- G A0 CUUA-A-CC 000 UG-G G 04 G UGG af AClG G5 000 UA—GAG G GO0 4 L A0G0 QU4 040 GoAR—IC L s AGL GU-AGECGUGAMA
WOTUZZ T 4data G WG WL QCUCC— UG A-LNGE GEG- LAA- ACGLCARCIA G (0 Gl Lo U Ao UAG- G- A0l AA-AAGU-LCA G AR UCCA-A-GU-C— U0 A-AA L CCUG— 1 Ug G 00 ACRA &4 UG 4 C UA—GAG 0G4 U ACAG G-I AGC COUAC—CC 1 it a) GU-AGAGGUGACA
mOtuzz133 ddata GGG UUBUI-G—AA—UCGARCIIGE GGG 1AA-ACLEUCTIEGGCY— Gl LY~ UUGL-A—GGU-GUA G 114G —|JA-ARARLlgl-f—— GG GUUA-AGC G \-A—A-A—G-UA G| GUIAC—AA—ACHAU-J—J-A— & C—UA—GAG | CU-J-U-U— BAGE GU-U-AGU— GQUAL- LI C— U Uph— GG AJAGCUGACA
mOtuZZ160 ddata GG UUBUI-GGAUC—GA—ACLIGGE GGG 1AA-ACLGUCUILE GG Cll—GU—LLUUL—G-U-A—AGUCUAC 1 GLU—§A-ARAL-glIAG— GG UUA-A-GCC 11§ A-A—§UsCC—11Gl-&Cap—ACIAU-J—Uf & C—UU—GAG U CU-J-U-C—AUGC GU-U-AGU—GRUAL LU C—U—UA§—GG-AJAACUGACA
WOTUZZZS3 ddata G b WNBEL - COCAL— U A CHGE GEG- WAA-ACCOUGCCUA GG Ch gl NG54 -G gU-CAG- G- UG GA-AACU-CUG- 11— G0 CUUA-A-CO4 U4 0 AA U UG L0 C 00— a4 ACla -0 U844 C UU—GAG U4 C UG 0 ACAG G4 AGU ALARI—IC s s i) GU-AGLCGUGAMA
mOtuzZzZ277 ddata GGG UUBU-G—AA—UCGARCIIGE GGG 1AA-ACLGUCUILEGGCY— Gl UY—1—-LU-GUAGGL GUA-G GG —JA-ARARLlgllf—— GG GUCA-AGC GG \-A—A-A—J-UACJ— | GUAC—AA—ACUAJ-U— A& C—UA—GAG U CU-J-U-C— BAGC GU-U-AGU— GQUAL- LU C— U Uph—GG-AJAGCUGACA
WOtUZZ336 ddata G b NN COGAA U A LNGE GEG- LAA- ACCOOGLGRA GG (0 Gc LU0 U-A— 40U CAGA-A0U— gA-AAGC CO G QL CUCA- A CO 04 00 AAGC GO U-g—juaCle .44 6 0 C UU—GAG- UG- UG- G0 ACAG GG 1-AGC GLAgU—IC s 1 i) GU-AGLCGUGAMA
mOtuzz354 4data i GG G U A AGRGOG A AGy G AGCGAGC G U AUUA GO A p G CAA L AgoUl U ARl GO AQUG U A GG UG UA AIBG UG AU UAGGUCUAGC — AUAAL U A G LG GU- AACAGUARAA
mOtUZZ401 ddata GGl UBUNA GOUAA—GA— ARG GUA—AU-PUCCAGUCIA Gy g G LA U-A—plll (g yal—an Qllg{— A cAlA-A- D) A6 Gl gl WA ACAG UG A AUGC U GAR g AU R UASG LR AU GAARy ae g p GGY GUAGy ACA
mOtuzz428 ddata GG UUGHG GOCAR—GL—ALIGG GGG AR ACUCGAICUA GG 46— GA—Af— G LCU-C—BOH-GON- G- [A—CAGARIGCQI-G—fg UUUAA 5o G4 G A G ARG § Gh 3 406 GAO AL UU—UC—UA GGG C A § G & § §AGC GO A AU CGAAl— [l G GGG GG-AGAGGUARAR
mOtuzz433 ddata G GH——URUNA-GOUAA—GA—A-QIAG G |AAUAUICGACLCUA Gy G QU A § LA 00 o wGl—BU-ARC—gllG Y AG CAUA A gl U 4G UGG\ 88§ BC UCBB U Gy 5y U CHA§ L GUGG LU B ACGAAUCY— GRAy 5y 5 g GGy GU-AGy —ACA
WOtUZZ453 ddata G b WNRN G COCAA U A CHRE GEG-LAA- AGGRLGCORA CL (0 LG GO G OAAGUCR0 A LOU CA-AACCLCA- [ 00 CUCA-A-CO4 00 AAC U G L0 U 00 o—aad g U5 LU0 U—GAG- 004 G0 AGAG Ly L-glg LLAAI—IC O 1 i) GU-AGLCGUGAAA
WOtUZZ491 ddata G b WNRN R COGAA U A CHGE GG AA- ACLELGIGLA GG (0 GG G0 & G CA 40U C00 4 GOU CA-AACC CCA 11— 00 CUCA-A-CO4 00 AAC U G L0 U 00 —aua Qg U5 0 U-C U—GAG- 00060 AGAG GC-1-GUC GoAAU—IC G 1 i) GU-AGECGUGAAA
WOtUZZ434 ddata G b LNRRL - COCAA U A CHGE GEL-LAA-ACCOUGCGLA GG (0 gt UG C A GRC-AUC 4 JCU— GA-AAUC CCA G G0 CUCA-A-COC 00 AA UG CH U 00U GA A O I8 UG U—GAG- G L 0G4 L ACAG G440l GOARC—UG 1 B i) GG AGCCGUGAAA
(OIS ddata GGl UBUGGCUAA—GA— ARG G IABIAICGACUCIA Gy gy G — G B i A plll Gy 5 LAl 44 Qg G CAIAA UL o A6 Gl gy g A0 Agug g g A0 Ol UG Add g AU g gl B ACaa A UL Giddy gy GG GUAGe  —AC
mOtuzZzZ537 4data G NG A6 A AL A GAGH- GG AA-ACCARCCCUACCRIGH— GAAUACA—f—G-G-A— 156 BAL A BGACGA-UACGACUG— GG CULA-U-CU-I-G— 16— G-U—CUG-{fAG— B &G0 AGHG A GA LU AfGReCe A C A G U COGG GG-CAYy— COUAL[I— L5 gl GUCAGAGGUGAAR
mOtuZZ3353 4data G R WNBNE COGAG— UL A CHRE- GEG- W AA- ACALCGICHA GG L0 Gc QUG- A GG Ol GA-AAGCUCC-CA— G0 CUAA A CC0— 4G 4G 7 e L e . A B e e < R & UA—GAG§ G 0040 A0AG G4 A CAU GoAAU—IC s i LGl GU-AGUGGUGAMA
mOtuZZ366 4data G b NG COCAL— U A GGG GIL- AR ACGRUGCCUA GG (0 s Ul U-A— AU CAG- GO0 GA-AACC CUC-A A0 CUUA-A-C-— G4 0 AA U UG L0 4 UG Al ACle 44 04 OO UU—GAG- A U461 LGAG G- G600 GOAB— Gl B 1 LAl GU-AGLCGUGAAA
mOtuZZS67 ddata GG UUBUIAGCUAA—GA—AQIAG GUA—AL-AUCGAGICHA GG LG Ug— Bl A GLU-C—GUA UAA G |CUAGGA-UAAL-LIAG— LG UCUA A CA GG A A A Glg 5 UG A §o ASC L B g 4G GABU—G G §§HORY -G A CBG—ACCYL @G ay U~ g AR UARC
WOtuZZ377 4data Gl BNRRE ROAUC— UL A LGE- GRE-WAA- ACCGICLCHA G- UG Gc UGG OO A A0 CO0 - C00 GA-AAIC CAC I CO-CC0A-ACO-4 G G GG LOUCCL— 4 L0 0S4 ACle O ¢ O 4 L0 U—GEG4 000 LA oLt G40 GGUAC—LL 1 s g GU-AGLAGUGAAA
mOtuzz3583 4data Gl BNRRE ROAUC— UL A LGE- GRE-WAA- ACCGICCCUA G0 UG Gc LG4 GO A A0 COG 1000 GA-AAIC CAC (O CCOA-ACOA G LG GG COUC OO 4 CO 0S4 ACle O ¢ C4 OC UU—GeG§ 000 LA A0LC 1O 080 GGUAC—GL it s 605 GU-AGGAGUGAAA
mOtuZZE26 4data G R WAL COGAL— UL A LRE ARG | AR HGQQQ&_GL@ G600 G UGG G U-A—AQU-CUG- G- oL GA-AAAC GCUAC— CO-CUCA- A CO- 04 GO GA IGO0 L UGG HA ACUA U044 C UU—GAG- 00040 ACAG GU-G-ALC AGARLAC s 1 geii) GG-AGLCGUGGAA
mOtuzZzZE28 4data e s - -G GE GG U-A—AGA-CO0-GAGCH— GC-GAGC YR L LA COUA-AGGA—§ 4B GG UUUA § UC G 86 UG LA GG UG UA A4 GG &L |URBCUCH ACC—AUABL—LU— &G LGL—GU-AACACLAAAA
mOtuZZE53 4data G R WNBNE COGAR UL A LGE GRE AR P'GQQ!JQQGQQ G600 Gc G0 WO A AR UG- C- UG CA-AAGG UCH- G A0 CUUA-A-CC 000 UG-G G080 UGG a4 ALl G G000 UA—GAG G L O L4 L A0LG U4 040 GoARL—IC s s AGL GU-AGECGUGAMA
mOtuZZE74 4data Bl WNRHLCOGAA U A-LLGE GEG-LAA- ACGLCACGLA GG (0 Gc QUG WO A Qo004 UGU— GA-AACC CC0-G G0 CUCA-A-COC 000 AA U UG Lo U000 a4 ACCe 4 04U 00 UG—GAG U 00 UG-G ACAG G0 4 AGC AGAAC s 1 i) GU-AGRCGUGAAA
WOtUZZ700 ddata GGl LB GOUAA—GA— A BUBE G WAAUAUCGAGUGHA Gy wa Gl QU8 & LA oGl Gl o UAL—fA UG M A CAUA AU A GG UGl B & A UCBA & B UG s UG AAS B BB G U A AL G AU A ss 55— QU GL-AGs — ACA
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mSIT17267 4data GGCGGACGGLUGAGUARCGCGL — AGGUGACCUGCCCCGARG  UGGRCGAUAACUG ¢ CC GAAR GGGUGGCGARGACCCRLAIGCCUGGRGRIL — GGLUCARIGH  ARCCAUCARAGCA GCAA 1GCGCIUNCGEGACGGECCUCCGUCCGAL - UAAGCUCGIIUGGUGCGGUAAC
mSrr15438 4data GGCGGACGGGUGAGUARCACGUGCAGGCAACUICCCUUGAG —CORGGGAGAACGL L CC GAAA GGGACGCUAGIACC GCAUA CGLUCCCARGGACICUGGUCULIGGGAGGARAGCUAG, ”ccacgggguMAwmwmgu CA-GCUAGLUUGGIGGGCUAAC
mSrr14586 4data 3GGCGAACGGGUGAGUARCACGL — GAGARACCUACCCCGGAG —ALUGGAAIAACCA C GG GAAA CUGUGGCUABLGCC CGAUA UUCUCCHGUUYCCGCAUGGEAGCUGGACCARARG uce CUGCUCCGGGAUGEUCUCGCGRGUR-CA-GCUUGLIGEUGGGCUAA-U
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SAl HELIX_NR Odata 7 aa..q g 1 1a

[¥ sal-Maingroup (15 CONS R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R TR Ry,
|ESP.I:SP.I'S (11} CONS =.=.==.= = == = = = ===..= 0058000000050 = .= =.=.=..=..= = B o ——4 0 o5 = .= = === 0cd5baaooo =000 B 0050 005h 0o 550 05h—h o000 550 00c=haoooc
|E Salfilter_sys (4 CONS

[¥ More Sequences (E CONS C—R—#—C—GG-GUGaCUAfc—g—C—CugRg—y—aay CU—g—CCY—. —y—, —ag=——. 9. Ggg—A—Y—AR—cm. =—y=y—g=C—f—ff=c—g—Rsk-. . I—Af-uallgcau—a—. .—.—..—.—.—. .—. [—.50¢8—.—. .~ .—.—.—...—F—.—. 333-19. k—y—. 1 o .90, —. rr=GAU-GRe—cY cg—cOu—m—ys—Al=lA—-g—cu. G—ulGoy:
W5STE4236 ddata G-G-A-C-0G-glUEACLAAC—A-C- QUG AG—U-AACCH-C-CoC-U--C-AG ugggggﬁgnn;ﬁg -G —C-A-AA-C-G-ACL-GCl P.QUQQQ&CP.UP.AC guﬁ;gggggggccn QQ,CQ - gguﬁ;cnnn_a U—U—U# 1] QGQQQ ACC-GAL-GoG-CHEG-Call-C QQ&QQ@QQQHGMQ
W5rrEd244 ddata GA-A-C-0G-glUaACLAAC— G- C-QUGAG—C—AACI-G-CoC H A0-AG uggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U A-fAG—C—CC Q QG- UG- UCaCA-U-GaClG—C -4 ggg -0 AsAA- 00 g C—U—UC iC -COELL- ugg GAl-CAG-CUCE-Col-C—CA-Al-UA-G-CLAG-LILGGLL
WSTE4287 ddata GA-A-C-0G-glUaACLAAC— G- C-QUGAG—C—AACI-G-CoC H LA A uggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U A-fAG—C—CC Q,C QQ A CoGeA-U-g0-1a—0 Q ggg G0 AAAA 00— C—U—aAC GoU COCLLL Qgﬁ GAl-CAG-CUCG-Col-C—CA-Al-UA-G-CLAG-LILGGLL
W5rZ4363 ddata G-G-A-C-0G-glUEACAAC— G- QUG AG—C-AACCH-C-CCl-1-1-C-AG Agggggﬁgnn;ﬁg -G —C-A-AA-C-G-ACL-GCl P.QUQQQ&CP.UP.AC A A A OO Qa0 CA-U-Co-UG— 00— QAL A CARA-GS U—U—U# 1] COClG—ASa-GAl-GoG—CUCG-Call—C ugﬁugggﬁumuugggg
W5rrZ4388 ddata GA-A-C-0G-glUaACLAAC— G- C-QUGAG—C—AACI-G-CoC H LA A uggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U A-fAG—C—CC Q 00 0A CO0CA-U-0G-1C—C- 4 ggg Q-0 AAAA- 00— CCU—UCGaG 1} COCLLL Qgﬁ GAl-CAG-CUCG-Col-C—CA-Al-UA-G-CUGE-LILGGLL
W5rrZd4404 ddata G-C-A-C-0G-gUEACLACC—G-C-oUaGA-U-AAC-C-CCl-1-C-A-AG UQQQQQ Al —Af-CAG— U0 C-A-AA- - 0-ACL-GCU—Ag ug{ggggnu A-UG—C—UC—A-C G-GUUUUGCUAU-U- GUE-G-0-GAM-GA— UG QQCQCLLQ & 1 1] UGCU—Gas-GAU-GAG-CCG-CoU-C—CC-Al-UA- G- CULIG-LIGELC
W5rrZ4488 ddata G0-A- -GG GUGACUAAC A C- QUGG L-UACCU-C-Col-U-L-A-AG—ACU oAU —Ad-CAd— -G G-A-AA-C-G-AUL-GCU—AA-ACCOGAL-G-AC—& !J# %8 Q AGUULLULLY g HQH A L-UAAAALE QUQQCQ U—U—a# 1} COCUL—AAs GAU-GOG-CCUG- o0 C—gl-All Qﬁ G- CUAG—LILGGIL
WSTZ45E0 ddata GA-A-C-0G-glUaACLAAC— G- C-QUGAG—C—AACI-G-CoC H LA A uggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U A-AG—C—CC Q,C LA CooCA-1-0o-Ua—C-4 ggg Q-0 AAAA- 00— C—U—UC GoU COCLLL Qgﬁ GAl-CAG-CUCG-Col-C—CA-Al-UA-G-CUGE-LILGGLL
WSTZ4562 ddata G-G-A-C-0G-gUEACLAAC-G-CACUGAG—C-AACCH-C-C Ol -C- -0 1IG P',GQ,QQ.Q Al—an ol -G G- A-Ad- OG- AAC-GCU-—AG UQQQ&(;P.U A-AC— 0 Ug -4 Qu G- Co0CA-U-00-CA— 4 Q LA-AC-CAM- G0 4 G—U—0Ch iC COCAG—ALA GAU-G0G-CUCG-CoU-C—C0-al-Ua-G-AUAG uuggg;
W5rZ4E13 ddata G-G-A-C-0G-glUEACLAAC—G-C- QUG AG—1-AACCH-C-CCl-U-C-C-AG H,GQ,QQ.QBU AA-CAS— U G-A-Ad- A G- AUL-GCU Aﬁugggg;nunnc A AU CA-UCaCA- UG-G — A G AAL- A - CARA-GL—& GO Ak iC Lol —0GA-GAl-GoACUCG-Cal—C ;gguggﬁ;uncuuggg;
W5TZ4E3E ddata G-G-A-C-0G0-glUGACLAAC— G- C-CUAGE—C-AACCH-C-CoC—C-A-A-AC Hﬁﬁﬁﬁ.ﬁﬁﬂ PuGg,Cﬂ UG GHHH,CQQUQQUU Aﬁugggugnunnu g;uﬁu;ggﬁugccn gﬁug -G AlA- G- C-CARA-GG U—U—U# iC COGU— e GAG- G0 UG- CoU-C—UG-Al-UA- G- CUAG- LG
W5STZ4EER ddata G-G-A-C-0G-glUEACL AR -CUGAG—C-AALC-C-CClU-1-1-C-AG H,GQ,QQ.QBU AG-CAG— -G G-A-Ad-C-G-ACL-GAL Aﬁugggg;nunnc A UA G-I Uea CA- UG08 —A-U— QAL AL CARA-GA A—U—U#A A COCUG—AAS GAU-GAG-CUCG-CAl-C—UG-Al-UA- G- CULIG-LLIGELL
WSTZ4E74 ddata G-G-A-C-0G-glUEACAAC G- C-CURGe—C-AACCH-C-CoC-1-G-L1-AC Aggggg_; Sa) g AA-CAG— LA C—-A-Ad- |- C-ACL-GCl P.Q UQQQQ,CP.U AAG— 0G0 A C QQ LA CRGCA-U-GG-1UC ﬁﬂg GUG -G AAAA- 4 £ U—C—CG OGN A—CAG-GAU-GOG-CoCa-—CoU-1—go-Al-UA-G§ QQAG uuggg;
WSTZ4EE2 ddata GOA-A-C-0G-gUEACLAAC—G-C- QUG AG—C—AALICH-G C;g H LA A Gggggg Sa) g AA-CAG—L-UUG—C—A-Ad-C-C-ACL-GCl P.Q ug{ggggnu A-fAG—C—CC QG; L0 GACO0CA-1-00-Ua—C-4 ggg Q-0 AAMA- 00— C—U—UC g G COCLLL ¥#§ GAl-GAG-CUCG-CoU-—C gﬁGﬁu LA QQP.G LUGGLHL
WSTEA77S ddata G-G-A-C-0G-glUaACLAAC—G-C-CUGAG—L-AACC-C-COl-U-C-C-AG P',GQ,QQ.Q A l—Anacad— O U G-A-Ad A G- AUL-GCU-—AG UQQQ&(;P.U A-AC— A AU CA-UC G C A UG-G — G- G——AAL- A - CAMA-GL—& GO Ak 1] iC oo — a0 GAl-GoA CUCG-CoU-C—C0-al-Ua-A-CUAG uuggg;
mSrrZ4814 4data GG A (-GG GUGAGUAAC G- C-GUGAG G- AACCU- G- COU-I-C- 00 AGRACG A4 U A& CAG L C U C-A-AA- 4 G AU GOU— A UACCLCAL-A-AC—— 48— 0O 04 A0 ICGCA- UGG Cl— LU G041 CAMA- GG 4 GO Al i) L LOCNG— 004 GAU-GGC - CUCG-COU-C—CO-AU-UA- A4 CUAG- GG,
WSTE4827 ddata G-G-A-C-0G-glUEACLAAC—G-C- QUG AG—1-AACCH-C-CoC- - 0400 Agggggﬁgnn;ﬁu L S it o PO AQUQQQ&CP.UGHP. AU A A Ce- Ao aCA-U-gA- g —U-G—LUA-A- - CAAA-GA A—U—U#A 1] COCC—0A0-GAl-GoA-CUCG-Cal—C QQ&QQ@Q;QGGM&(
WSrZ4880 ddata G0-A- -GG GUGACUAAC G- C-GUEGG- G- AACCU-C-CoC-C-A-U-AC—UGReGa—A-[—Ad-CAG—U- 14— G-A-Ad |-G G- GCU-—AL- ACCACAL-A-AC—C— 00— A C- 0040 GC0CA-U-GC-CU—C-A—— QUG- U-0-AAAA- 4 iC U—C—CG LogUA—LGo-GAl-GoA-CorG-Call-C UQMQ@Q;QGGM&(
W5rrZ4935 ddata GP.P.CGGQUQHGUHACQ;Q_Q&Q;HAQQUGCQQQ&Q&Q uggggg_;ﬁg AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.QUQQQ&CP.UHAG L—CC QQQQQJSQQGCH GG-C—C-L QQQQQP.P.AAQ_ C—U—UC GoU COCU—NaGg-GAl-GAG-CUCG-Col-C—CA-Al-UA- G- CUGG- LG
WSrZ4986 ddata G-G-A-C-0G-glUaACLAAC G- C-QUGAG—C-AACCI-O-CoC—11-1I g #g Aggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U AGAC—AG—JACCAC QQCQQ AOCCA-L-CL gg g A 004 U-CAMA- G4 U—U—U# 1] ;GQQH GAG-CAl-0eG-CUCG-Cal-C—LUG-Al-UA-G-AUAG-LILGGLL
W5TES012 ddata G-G-A-C-0G0-glUEACLAAC— G- QUG Ge—C-AACCH-C-C oG- 1AL -AC H,GQ,QQ.QBU Ab-CAl—C- -G G-A-Ad-C-4-GGU-GCU Aﬁugggggnunnc QQ&;&QQQQQGCA 0000 ;Q GUG -G AAAA- 4 ;Q CU—C—CG #g LoglA—LAc-gAl-Gog-CorG—Call-¢ UQMQ@Q;QGGM&(
WSTES017 ddata G-G-A-C-0G-gUEACLARC— G- C-CUGAG—G-AACCH-C-CCl-U-C-C-AG H,GQ,QQ.QBU AA-CAS— U G-A-Ad- A G- AUL-GCU Aﬁugggg;nunnc A AU - CA-UCGCA- U G0 G — G4 GAL-A- - CARA-GL—& G—L—Adk 1] LOClG—0GA-GAl-GoC-—CHCG-Call—C ;gguggﬁ;uncuuggg;
W5rEZ5043 ddata GA-A-C-0G-glUGACLAAC— G- C-QUGAGTU-AACU-G-CCL g Ll ﬁﬁ Gggggg_; AU g Uad-Cao—1U-U Q G-A-Ad QUQ ACL-GCU P.Q UQQQ&(;P.U A-Al—0 ;g Q iC QQ LACCoGCA- 00— 1a—0 Q QQH GUC-AAMA-CG—C C—U—UC g ;G% ggg GAl-GAL-ClCG-CoU-—C gﬁGﬁu Qﬁ g GCUG-LGGLE
W5rZ5093 ddata G-0-A-C-G0-GUGACUAAC- G- C- QUGG 0 AACCH-G-CCC-C-A- [ -AC U,GQ,QQ.QBU AS-CAG—U-1-4—G-A-Ad- |-G GC-GCU Aﬁugggggnunnc L 00—/ C- A0 00 CO0CA-U-G0-C0— 10— Glo-U-0-AAAA-4 iC U—C—C—G oG A— oG- GAU-GoA-CoCa-Col-C UQMQ@Q;QUGM&(
W5rEZS187 ddata G-G-A-C-0G-gUEACL ARG QUG Ge—C-AACCH-C-C o0 C—A-L1-AC C,GQ,QQ.QBU AS-CAC—C- 10— G-A-Ad-C-4-0GU-GCU Aﬁugggggnunnc 00— A C- A GA GC0CA- G0 UC—C-0— QUG- UG- AAAA- 4 1} U—C—C—G LegUA—LGe-gAl-GoG-CorG—Call-—C UQMQ@Q;QGGM&(
W5rEZ5218 ddata GA-A-C-0G-glUaACLAAC— G- C-QUGAG—C—AACI-G-CoC H LA A uggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U A-fAG—C—CC Q,C L0 UA-COoCA-1-00-Ua—C-4 ggg G-00AAMA-0G C—U—UC COCLLL Qgﬁ GAl-CAG-CUCG-Col-C—CA-Al-UA-G-CUGE-LILGGLL
mSITZ5451 ddata G-G-A-CGG GUGACUAAG G CGlgAG A UACCU-A-CCU-U-C-C-AG—AGROGG AL ACCC— UL G-A-AA-CG-GGGfGU—AS LICCCLCA-A-A wh B8 En BRR0 e TR | L C G G—Ah—G COCUG—GLA-GAG GGG UUMA-COU-A—LC Al UA-GOCUUG- UGG
WSTEZS4ES ddata GAP.CGGQUQCAUHACQQQQQQQQHAQQUGCQQUUU% ACIGGG—A-1) P.Gguﬁ L-0-G GAAH;;%QUU A4 ACCOGAL-A-Al—— U= Ac-Ul-UUACC-U-a4-AG—C- [ UAa 4 4 CAAA T iC GA-U—UAd—0G UGCLA Bﬁggnugﬁggggg;ggﬁ ugguggg;uncuuggug
W5rE5483 ddata G A-C-GG-CUGACUAAC-A-C-QUGAG—C-AACCU-GACCL--AGE-AG HH&QQ.Q Al Ak gﬁu LU0 G0A-AA-C-GUGAC HCU Ay UQQQ%P.UGP. AC— A CA G- 0000 ACGCA-U-00-AC—C-0——AUL-G- - CAAd gg GO Ak COCaaCGAs GAl-GOGGECG-CO0Ar—Co-Al-LU4 QGQQP.G UJJQQQ,(
WSrE5487 ddata GAe OG0 GUGACUAAG GO QUAGS U GAUCU-A COU- U O 0 A ALLGOE A U AGLCE O 00 O A A4 00 005l A4 ACCOCAL-A-& Q g g gﬁ g QQGCA #HH B E  HEE AAGCE & G—A—GAh—0 COCUG—a0a-GAU-GAG- A COU-—A—LC-Al-UA-GOCUAG-CLIGRLL
WSITZ5543 ddata  G-G-A-C-GG-GUGAGUARG G- GCAGH U-A-CCU-G-CCC- 006G ACCOGG A1 AG-CO0— UG-G G-A- Al CCAGGGOU— A8 UACCGGAL-& e R HE OBE B B HER 8 § UAAACGH 8 CU—GA—g CACCG—GAGGAGGOG-LUNG-CGU-A—CC-Al-UA-G-CUUG-LUGGLL
| Elgwasisi=ts] ddata G-G-A-C-0G-glUEACLAAC— G- QUG Ge—C-AACCH-A-CC-C-G-C-AC U,GQ,QQ.Q AlAn A OO0 G-A-AA GO0l Ay UQQQ&(;P.U A-CO— 00 g L-0L 00 CO0CA-U-00-COACE-C ;gg L0 CARAG g C—G—AGHk # COGNG— L0 GAC- QOG- CC0G-CoU-C—C0-al-Ua-G-CUGG uuggg;
W5rZSE19 ddata G-G-A-C-UG—GLGACAAC Q C-oUASG-U-AACC-CGC LA 1-CUAG Aggggg Sa) g Uad- a0 -G G-A-Ad-1-C-ACL P.Q ug{ggggnu A-UG-ACC—Ug—L-G QQ LA-UeGeA-U-ga- g0 Q AACA- G- CAMA- G0 AO—C—UA 1} Lol —AUA-GAL-GRGACLILG QQQ C—UG-Al-UA-G-AUAG-LIGELC
WSITEZSEZE ddata GOA-A-C-GG-GUGCCUAAC AL C-GUEGG—C-AACCUAC-COC-1-G-1) ﬁg AGACGACA [ AG g,(;& iC g G—U-ACAAC H GG Q A UQ,QQQQAU G—f A0 gg i QGQH LA CUGCA-U-G0—L14 g & %GQ LACARA- iC G-Gl—UA—0 ;Gguﬁ AAG-0AL-0GG- o008 H LG-Al-UA QGQQP.G LUGGGC
W5TZ5E43 ddata GoAef OG0 GUGACUAAG GO QUAGS U GAUCU-A COU- IO 0 AL AQRGOL A U A LCE O 00 0 A- A4 O 0 GO UL Ad UACCOCAL- A& § HE Q iC gg Qg QQGCA frreres & Q ggg Q g LAy # # g QGQUQ L0A-0Al-CAG-UNA-Col-A—C-Al-UA-GoC GG CLGGLL
W5TE3E33 4data GA A OG- GUGAGUAAC A C-GUAGG G- AACCU- G- COU- - UL UGUGGE - U AC- L0044 0 G-A-AA G0 AY-LCCGCCI-G AL UG L ARGCA U CUE e O U0 L L GARA AU L U—U—AG— Lo GAAG— 488 GAG-GGU-CCUG- Lo 11— G0 Al UA- G- CUGG-NGEUL
WSITZSESE ddata G-00A- -GG GUGACUAAC G- C- QUGG G- AACCU-C-CoC-C-0-C-AC—COROGE—A- U —Ad CAG— C- 00— G-A-AM-C-G-GCU A UQQQ&(;P.U A-AG—C— G040 00 gg LCCCA-L-GL Qu L GlG-U-G-ABAA g# & U—A—aG—0 QGGAACQCUUUUQGQQQ LG GAlCEGA-COCE—Cal-C—Co-All-UA-G-ClUG uuggg;
WSTEZSEED ddata G-A-A-CUGG-GUGCCUAAC-A-C- QUGG C-AACCUAC-CCC- -1 1-AG Agﬁggg A l—AG g,(;& L0 G-A-AA L0 olG Q A U,QQQUQAU G—f Al &U, = I ﬁQGCP. #U [ i < e VA Q QP.CAP.P.GQ iC G—C-Uas—0g QGQU,E. AAG-CAL-000-CO0G-Co0 A UG-Al-UA-G-CUAG- GG
WSITEZSETO ddata GA-A-C-0G-GLUGACLAAC Q L-oUGAG # AAUC-C-CCC—C- -0 00— ACAGGE Q A0 0 G-A-AA L 000-A0U-—Ad Q,QQQUQP.U i HOHE B W #QGCC gg ﬁﬁﬁ g H I ﬁ# g G—A—UA # HOCCC—AGC-GAll gﬁg LUCG ;gg A UG- A Ua- G- CUAG- GG
W5rrZSE98 ddata GA-A-C-0G-glUaACLAAC G- C-QUGAG—C-AACI-G-CoC H LA A ugggggcﬁ g AAACAG— -G —G-A-AA-C-C-ACL P.Q UQQQ&(;P.U A-AG—C—CC Q QoG- CaCA-U-08-Ch—C- 4 ggg LG AAAH QQCCUQ C—0—00G COCLLL Qgﬁ GAl-CAG-CUCG-Col-C—CA-Al-UA-G-CUGE-LILGGLL
WSTES732 ddata GA-A-C-0G-glUGACL ARG G- C-CUAGA-U-AAC-A-CCL-L g g Qg Aggggg_; Sa) g AGYEC L0 0 G A AN O 0 0R0 P.Q UQQQQ# # ;Q -G QQ QQQGCA gg g Q Q ggg g Q LIl As g iC G—C—UG—f % uEH #ge, GAl-CAG-LUNA-Col-A—C-Al-UA-GaC LG LILGGLL
W5TE5744 ddata GP.P.CGGQUQHGGHACQ;M&Q;HAQQUGCQQU;QQQ GC,GQ,QQ.QB!J AS-CUG—C- -G G- A-AfC- G004 HﬁUQQQQ,CP.UGG QUQUQQQQQQQGCA LC-C0—C 0 gﬁQﬁQGAAAQQ ,C,CH L—U GG#QQ# g ,CGQQQ LAG-CAL-0GG-CUCA-LGG-1) QQMQ@Q;QHGM&(
WSITESTEY ddata GP.P.CGG@QHGUHAG&;MQHUQUACQQ;Q&Q Agggg_gf,g AGYEC L0 0 G A AN O 0 0R0 P.QUQQQQQAUP.P. Q §£ #ggg HQQGCA e gg ggg## P.gﬁ # i g # COCUG—GGA-GALl ggﬁuuuﬁ;guﬁ u;guggg;uncuugggf
WSTEZS820 ddata GA-A-C-GG-QLGACLAAL Q C-CUAGA-U-AAC-A-CCL-L g g Qg AGUGRG & L AG o0 OO0 G A AN O 0 000 A4 ACCOCAL # La—o-U gg #Q QQGAA gg gﬁ Q Q QUGG Q GULA g iC G—C—UG—1f QG### #ge, GAL-GAG—1ILLA ;gg A UC-Al-UA- G- CCAG-CLIGGLE
WSrEZ5822 ddata G-G-A-C-0G0-glUEACLAAC— G- QUG Ge—C-AACCH-C-C L0 C-G-C-AC cggggg_;gu AA-CAC— O L0 G-A-AA-C-A-QGl Aﬁgﬁ;gg;nunuc ;g;ﬁ;&guﬁﬁ;ccnuguuﬁ ;Q GUE UG- GAMA— G iC U—C—C—G HoglG—Co0-gAl-GoG-CorG—Call-C ugﬁugggggncuuggg;
W5rrZ58239 ddata G-G-AAC-0G-GLGACLAACAG-C guggg g AACI-C-CLCCL Q H Qg UAAGEGE Q —a0-1CE g G0 —A-A-As- O ggg B A &QQQUL_}AU A0 G gg g Q gﬁ gg #H B % HER B L1 Add— g G—a—UA—0 Ucﬁﬁﬁ Qgg LAl gﬁg gugg COC-A—LG-All Qﬁ G-CUAG-LILGGLE
W5rrZ5831 ddata G-G-A-C-0G-glUEACLAAC G- C-CUR GG C-AACCH-C-C 00— C-A-C-AC ugggggﬁgnn;ﬁg S e Pt L M e ] P.QUQQQ&CP.UGGC LRl A L0 00 oA UG- C0— -4 UUG-C- G- GAAA-G iC U—C—C—G COolG—Lee-gAl-GoG-CorG—Call-C UQMQ@Q;QGGM&(
W5rrZ5851 ddata G- A -GG GUGCCUAAC G- C-GUEGG—C-AACCU-A-COl-G-A-C- 00— ACLOGGA- 1Ak ,l;uﬁ L0 G-AAd -0 ggﬁ Lc A4 ACCCOAL-A-AAG g U—0G g Qg #,(; LECCC-U-CA gg 1} Q gﬁﬁ G g CAMG- G iC G—C—UA—0 UGCe G —GCA GAl- G0 Co0a-CoU-—0—CC-Al-UA- G- CUAG- LG
W5TZ58E3 ddata G C-A-A-GG-GUGCCUAAC-A-C- QUG AGC-AACAL-G-CCC-G-LU-A-LUC AQQQQQQU Anggg A-L-G GAAH;QQQQQCU Aﬁ&QMAUHGU B U0 L LG AL AGGCA UG U U LG & L UAsA- O LG G—C—0A—CQ ACGAL—ACG-GAU- G- CUCG- o0 0—GC-Al-UA- G- CUGG-ALGELE
| Elgwasi=i=ia] ddata G- A -GG GUGCCUAAG-A-C-AUGAAC-AACCU-A-CCC- -1 U-AG Auggggﬁu A-UCC— -G —C-A-AA-C-G-A0G-GUL Aﬁugggganucnn ;uugﬁg;gﬁugccnu;ﬁug Gl AA- - CARA-G iC Go-A—UA—0 oo — ARG GAG- QOG- UUCG-Ga—A—CC-Al-UA- G- CUAGLILIGGELE
WSTES870 ddata GA-A-C-GG-QLGACLAAL Q g gugg?, G- A CO O g Qg AGUGLG—A-—AG-CC— OO0 G-A-AA- G- 000 GoUULAA-ACCOCAL-A-GA g gg g Q QQ #Q QQGGA i gg gg Q  unE Q H i g iC G—C—UG—f #G##Q QAL GAG- QUL uggg ,Q## A UC-Al-UA- G- CCAG- TG
W5rZ58739 ddata GA-A-C-0G-GlUGACLAAG—G-C gggg?,ug P.P.g,(;ﬂ i C;H - gcgg AGCORG & UCUAGJCC— OO 0 G- A A O 0 0R0 YU Ad IACCACAL- A A Q ;g g Q gﬁ #Q fren gg gﬁ Q # Qgg 0 Q GAGH g iC G—C—UG—f # #gg gﬁg LA QHH Ll,ﬁgﬂ #,Qu A UC-AU-UANG-CUGGaLIGELL
m5rrZ5884 ddata GP.P.CGGQUQHGUHAGQ;QQ&Q&QHQQUACQQ;;Q% GQQ&QQ&QAGQQQ WA A C-A-Ad- |- -A0G-Gal AQM&QQHUHGC ;uggﬁggg # ﬁﬁ LAad- A G- 000A- 4 # U—C—CC H UG#M GGG 0AG- 0O LUNG-Cal-A—CC-Al-UA-G-CUAG-LILGGLL
WSTZ5905 ddata GA-A-C-0GCoUoACL ARG G- C-CUAGA-U-AALC-A-CCL-L g g Qg AGCLEG & LA JCC OO0 G A AR O 0 GRG0 QUL Ad IACLACAL Q Qﬁ iC g 4l #Q QQG #H #Q Ah Qgg G Q GAGH iC G—C—UG—1f # uaH #ge, GAl-CAG-LIUNA-Col-A—C-Al-UA-G-CLUG-CLGGLL
W5rEZ5910 ddata GA-A- OG- glUEACL ARG G- CUAGAC-ACCUC-A-CLC-C-C-CAGG cgggggﬁg A O LA A C-A-AA- - A0G-Gal Aguwgggg G—4 !Jﬁ ggug QUQGA gﬁg gg QﬁﬁﬁgGAGH# H U—U—=G # H gc;ug L0G-0AG- GGG LUNG-Cal-A—CC-Al-UA-G-CLUG-LGGGEC
W5rrE25913 ddata GA-A-C-0G-QlUGACLAAC-G-C-CUGAG # AACU- G- CO-C- G- 00— ACGRoA A U—AG-Cs—C- UG C-A-AA- -G glG-ACU—A8- GCCooAL # #H Q H gﬁ h\g e gﬁ gg g & unE H H UAsA-GL— & G Ak 1] iC LOCCC—00A-GALl gﬁg CUCG-Cal-g—JU-LU-A- G- C0uG uuggg,s
W5rrZ5935 ddata G-0-A-C-G0-GUGACUAAC- G- C- QUGG CUAACCH -G CCA-AG—|I-AC Aggggg_; Sa) g AA-CAG—UC-C g G-A-Ad gug GCL-GCU AQCUQQQ&CAU A-CO—C— G0 Q LG5 H,g #,(;GCP. 1 gg ;g iC ;GGCQQQ L-G-Adfd-G 1} g U—C—CG #g COGUA—CAG-GAU-GOG-CO0a- LU0 QQGE.LL L QGQHUG uuggg;
W5rrZ5951 ddata GA-A-C-0G-GLUGACLAAC Q L-oUGAG # AAUC-C-CoC-1--C- 00— ACAGGE Q g AU O -GG A-AA-C-G-GLIG-AGL P.Q Q,QQQUQP.U i 4G gg g Q gﬁ gg Hg AR B B ##Q Q A-GAGH # A LA g HGQQQ AO0-CAC gﬁg LUCG ;gg A—UG-Al-UA-G ,CQP.G LGGHY
| Elgwasisii] ddata GOA-A-C-0G-glUoACLAAG-CAC-CLACS L P.A#,(;U A—C oL g Al P',GQ,QQ.Q Al HGG&Q{, LU0 A-AA-C- 0000 HGU Ad UQQQ&(;P.U Af & B OHH B ggG fren g QHQ g L-CARA iC G—A—Ch—0 ,CGQUQ GOOADAL ggg MUNA-COl-A—LC—Al-U4 gcguuccuuggug
| Elggasisl=l] ddata GP.P.CGGQUQHGUHACQ;Q_Q&Q#HAQQUGCQUQQQQQ A;ggggﬁg AU C-A-AA-C-G-GLIG-Aal P.QUQQQQQAU § HE ##ﬁﬁﬂﬁﬂ ﬁﬁﬁ gg Q%HHUAAAQQ Sa) G Ak 1] iC LOLCE QQ&QAUQ&QMQQQ& uuguuﬁg;uucuugggf
W5rrZ5971 ddata G-A-A-C-0G-glUGACLAAC G- C-oUgAG—U-GACU-C-Col-U- - C-00—ACCOC -4 Q A-CUU— -GG A-AA- 0004 GaL P.Q LACCoGALl-A—Af—> 1 QQAAA 1 #H Sa) 0 CP.P.P.GQQ g # G—L—Adk g # # QGQQQ ACA-GAL-GAG-CUCG-Col—A—o—al-Ua-G ,CQP.G uuggg,s
W5rEZ5973 ddata GA-A-C-0G-glUGACL ARG G- C-oUAGSU-A-COU-A-CCC-C-C g A Gggggg Q g A O LA A C-A-AA- - A0G-Gal P.Q frenrarereny # Uﬁ g i QQ Q LAaGCc-U-0G # & g §#§ Sa) g I gg g # G— 00—k H # # ,CC,QJH GGG 0AG- GG LUNG-Cal-A—CC-Al-UA-G-CLAG-LILGGLL
W5rrZ5989 ddata GA-A- OG- QUCACL ARG g ggggg C-AACCU-G-CoC- -0 C-AG Aggggg_; Sa) g AO-CAS— O -0 C-A-AA-C-G-ClIL-GaC P.Q UQQQ&(;GU AAl—C—CC— A A A G- UCGUA-A-GA-L—C- LG5 G CP.P.P.GQ# g U—U—Lu # P.GGH QGQUQ OG- GAC-G0G QQQH #@U QGAQQ Al-UA-G ,CQP.G uugggg
WSTZEQO0 ddata G-A-A-C-0G-glUaACLAAC G- C-GUGAG-U-GACU-C-Col- -l - C-00—ACCOC & Q A-CUU— -GG A-AA- 0004 GaL P.Q LACCOGAL—A—Ah g HQ g Q Q Q HQGCA Frrea % HEE B B P.P.GC,GQ # LAk g # LOCCe—AGA-GAL-GAG-CUCG—Coll—A—G—-A-UA-G ,CQP.G uuggg,s
WSTZEQD2 ddata GA-A-C-GG-QUGACLACT Q # gggpgg g AACU-G-GC-U-C-A-G0 H&QQQ.Q A l—AG- 00— O 00— G- A-AM - C- 000 GGU-—Ag UQQQQQP.C G-LA # h\g g g gg Qg QQGCA HHOHE OB B #wg Q Q GaC #Q Q # G—0—UA g # # QGQQU LOA-GAL gﬁg QQHQU,CQ# A—UC-Al-UA-G ,CQP.G LUGGLHL
WSITZEQO7 ddata G-0-A-C-G0-GUGACUACA-A-C-QrAGA- - GACU-G-CCC-C-C-C-AG Agggg_gf,g AGYRC OO0 G A AR O G 0ag Ul P.QUQQQQQAUGP. HOHE OB BH QQQGGP.P.QQQ QQ Qgggﬁﬂﬂﬂﬂg g # #GQUQ GO0 0Al-CAG-CHG-CoG-G—CC-Al-UA-G-CLHUG-LGGCL
WSTZEQT0 ddata G-G-A-C-GG-GLGACLAAC QQQQQQQQHHQQUGCQQQQHQQ Aﬁggggﬁu P.Gg,(;u LG GAAH;QQQQQUU P.ﬁu,ﬁg,(;QU,AUGAC AL LG GRaCA- UL 0 C0— -G CCL- G- G- CARAGT: L U—U—CG—Gk gcg;g &QQQHGQQQMQQQQ CC-A-UA-G-CUGE-LILGGCK
WSITZEQ37 ddata GA-A-C-0G-GLUGACLAAC QQMQHHUQUGCQQHQJS&Q ugggggﬁgnn;ﬁg -G C-A-AA-C-G-ACL-GCl P.QUQQQ&CP.UHAG ;QQQ;QQQ&%{,GCAUQHMQ L QQQQQMAAQQ iC C—U—UC GG 1} COELLL ggggnugﬁg;ugg;gu; CA-AL-UA-G-CUUG-LLGGLL
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|E Salfilter_sys (4 CONS

[¥ More Sequences (E CONS C—R—#—C—GG-GUGaCUAfc—g—C—CugRg—y—aay CU—g—CCY—. —y—, —ag=——. 9. Ggg—A—Y—AR—cm. =—y=y—g=C—f—ff=c—g—Rsk-. . I—Af-uallgcau—a—. .—.—..—.—.—. .—. [—.50¢8—.—. .~ .—.—.—...—F—.—. 333-19. k—y—. 1 o .90, —. rr=GAU-GRe—cY cg—cOu—m—ys—Al=lA—-g—cu. G—ulGoy:
W5STE4236 ddata G-G-A-C-0G-glUEACLAAC—A-C- QUG AG—U-AACCH-C-CoC-U--C-AG ugggggﬁgnn;ﬁg -G —C-A-AA-C-G-ACL-GCl P.QUQQQ&CP.UP.AC guﬁ;gggggggccn QQ,CQ - gguﬁ;cnnn_a U—U—U# 1] QGQQQ ACC-GAL-GoG-CHEG-Call-C QQ&QQ@QQQHGMQ
W5rrEd244 ddata GA-A-C-0G-glUaACLAAC— G- C-QUGAG—C—AACI-G-CoC H A0-AG uggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U A-fAG—C—CC Q QG- UG- UCaCA-U-GaClG—C -4 ggg -0 AsAA- 00 g C—U—UC iC -COELL- ugg GAl-CAG-CUCE-Col-C—CA-Al-UA-G-CLAG-LILGGLL
WSTE4287 ddata GA-A-C-0G-glUaACLAAC— G- C-QUGAG—C—AACI-G-CoC H LA A uggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U A-fAG—C—CC Q,C QQ A CoGeA-U-g0-1a—0 Q ggg G0 AAAA 00— C—U—aAC GoU COCLLL Qgﬁ GAl-CAG-CUCG-Col-C—CA-Al-UA-G-CLAG-LILGGLL
W5rZ4363 ddata G-G-A-C-0G-glUEACAAC— G- QUG AG—C-AACCH-C-CCl-1-1-C-AG Agggggﬁgnn;ﬁg -G —C-A-AA-C-G-ACL-GCl P.QUQQQ&CP.UP.AC A A A OO Qa0 CA-U-Co-UG— 00— QAL A CARA-GS U—U—U# 1] COClG—ASa-GAl-GoG—CUCG-Call—C ugﬁugggﬁumuugggg
W5rrZ4388 ddata GA-A-C-0G-glUaACLAAC— G- C-QUGAG—C—AACI-G-CoC H LA A uggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U A-fAG—C—CC Q 00 0A CO0CA-U-0G-1C—C- 4 ggg Q-0 AAAA- 00— CCU—UCGaG 1} COCLLL Qgﬁ GAl-CAG-CUCG-Col-C—CA-Al-UA-G-CUGE-LILGGLL
W5rrZd4404 ddata G-C-A-C-0G-gUEACLACC—G-C-oUaGA-U-AAC-C-CCl-1-C-A-AG UQQQQQ Al —Af-CAG— U0 C-A-AA- - 0-ACL-GCU—Ag ug{ggggnu A-UG—C—UC—A-C G-GUUUUGCUAU-U- GUE-G-0-GAM-GA— UG QQCQCLLQ & 1 1] UGCU—Gas-GAU-GAG-CCG-CoU-C—CC-Al-UA- G- CULIG-LIGELC
W5rrZ4488 ddata G0-A- -GG GUGACUAAC A C- QUGG L-UACCU-C-Col-U-L-A-AG—ACU oAU —Ad-CAd— -G G-A-AA-C-G-AUL-GCU—AA-ACCOGAL-G-AC—& !J# %8 Q AGUULLULLY g HQH A L-UAAAALE QUQQCQ U—U—a# 1} COCUL—AAs GAU-GOG-CCUG- o0 C—gl-All Qﬁ G- CUAG—LILGGIL
WSTZ45E0 ddata GA-A-C-0G-glUaACLAAC— G- C-QUGAG—C—AACI-G-CoC H LA A uggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U A-AG—C—CC Q,C LA CooCA-1-0o-Ua—C-4 ggg Q-0 AAAA- 00— C—U—UC GoU COCLLL Qgﬁ GAl-CAG-CUCG-Col-C—CA-Al-UA-G-CUGE-LILGGLL
WSTZ4562 ddata G-G-A-C-0G-gUEACLAAC-G-CACUGAG—C-AACCH-C-C Ol -C- -0 1IG P',GQ,QQ.Q Al—an ol -G G- A-Ad- OG- AAC-GCU-—AG UQQQ&(;P.U A-AC— 0 Ug -4 Qu G- Co0CA-U-00-CA— 4 Q LA-AC-CAM- G0 4 G—U—0Ch iC COCAG—ALA GAU-G0G-CUCG-CoU-C—C0-al-Ua-G-AUAG uuggg;
W5rZ4E13 ddata G-G-A-C-0G-glUEACLAAC—G-C- QUG AG—1-AACCH-C-CCl-U-C-C-AG H,GQ,QQ.QBU AA-CAS— U G-A-Ad- A G- AUL-GCU Aﬁugggg;nunnc A AU CA-UCaCA- UG-G — A G AAL- A - CARA-GL—& GO Ak iC Lol —0GA-GAl-GoACUCG-Cal—C ;gguggﬁ;uncuuggg;
W5TZ4E3E ddata G-G-A-C-0G0-glUGACLAAC— G- C-CUAGE—C-AACCH-C-CoC—C-A-A-AC Hﬁﬁﬁﬁ.ﬁﬁﬂ PuGg,Cﬂ UG GHHH,CQQUQQUU Aﬁugggugnunnu g;uﬁu;ggﬁugccn gﬁug -G AlA- G- C-CARA-GG U—U—U# iC COGU— e GAG- G0 UG- CoU-C—UG-Al-UA- G- CUAG- LG
W5STZ4EER ddata G-G-A-C-0G-glUEACL AR -CUGAG—C-AALC-C-CClU-1-1-C-AG H,GQ,QQ.QBU AG-CAG— -G G-A-Ad-C-G-ACL-GAL Aﬁugggg;nunnc A UA G-I Uea CA- UG08 —A-U— QAL AL CARA-GA A—U—U#A A COCUG—AAS GAU-GAG-CUCG-CAl-C—UG-Al-UA- G- CULIG-LLIGELL
WSTZ4E74 ddata G-G-A-C-0G-glUEACAAC G- C-CURGe—C-AACCH-C-CoC-1-G-L1-AC Aggggg_; Sa) g AA-CAG— LA C—-A-Ad- |- C-ACL-GCl P.Q UQQQQ,CP.U AAG— 0G0 A C QQ LA CRGCA-U-GG-1UC ﬁﬂg GUG -G AAAA- 4 £ U—C—CG OGN A—CAG-GAU-GOG-CoCa-—CoU-1—go-Al-UA-G§ QQAG uuggg;
WSTZ4EE2 ddata GOA-A-C-0G-gUEACLAAC—G-C- QUG AG—C—AALICH-G C;g H LA A Gggggg Sa) g AA-CAG—L-UUG—C—A-Ad-C-C-ACL-GCl P.Q ug{ggggnu A-fAG—C—CC QG; L0 GACO0CA-1-00-Ua—C-4 ggg Q-0 AAMA- 00— C—U—UC g G COCLLL ¥#§ GAl-GAG-CUCG-CoU-—C gﬁGﬁu LA QQP.G LUGGLHL
WSTEA77S ddata G-G-A-C-0G-glUaACLAAC—G-C-CUGAG—L-AACC-C-COl-U-C-C-AG P',GQ,QQ.Q A l—Anacad— O U G-A-Ad A G- AUL-GCU-—AG UQQQ&(;P.U A-AC— A AU CA-UC G C A UG-G — G- G——AAL- A - CAMA-GL—& GO Ak 1] iC oo — a0 GAl-GoA CUCG-CoU-C—C0-al-Ua-A-CUAG uuggg;
mSrrZ4814 4data GG A (-GG GUGAGUAAC G- C-GUGAG G- AACCU- G- COU-I-C- 00 AGRACG A4 U A& CAG L C U C-A-AA- 4 G AU GOU— A UACCLCAL-A-AC—— 48— 0O 04 A0 ICGCA- UGG Cl— LU G041 CAMA- GG 4 GO Al i) L LOCNG— 004 GAU-GGC - CUCG-COU-C—CO-AU-UA- A4 CUAG- GG,
WSTE4827 ddata G-G-A-C-0G-glUEACLAAC—G-C- QUG AG—1-AACCH-C-CoC- - 0400 Agggggﬁgnn;ﬁu L S it o PO AQUQQQ&CP.UGHP. AU A A Ce- Ao aCA-U-gA- g —U-G—LUA-A- - CAAA-GA A—U—U#A 1] COCC—0A0-GAl-GoA-CUCG-Cal—C QQ&QQ@Q;QGGM&(
WSrZ4880 ddata G0-A- -GG GUGACUAAC G- C-GUEGG- G- AACCU-C-CoC-C-A-U-AC—UGReGa—A-[—Ad-CAG—U- 14— G-A-Ad |-G G- GCU-—AL- ACCACAL-A-AC—C— 00— A C- 0040 GC0CA-U-GC-CU—C-A—— QUG- U-0-AAAA- 4 iC U—C—CG LogUA—LGo-GAl-GoA-CorG-Call-C UQMQ@Q;QGGM&(
W5rrZ4935 ddata GP.P.CGGQUQHGUHACQ;Q_Q&Q;HAQQUGCQQQ&Q&Q uggggg_;ﬁg AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.QUQQQ&CP.UHAG L—CC QQQQQJSQQGCH GG-C—C-L QQQQQP.P.AAQ_ C—U—UC GoU COCU—NaGg-GAl-GAG-CUCG-Col-C—CA-Al-UA- G- CUGG- LG
WSrZ4986 ddata G-G-A-C-0G-glUaACLAAC G- C-QUGAG—C-AACCI-O-CoC—11-1I g #g Aggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U AGAC—AG—JACCAC QQCQQ AOCCA-L-CL gg g A 004 U-CAMA- G4 U—U—U# 1] ;GQQH GAG-CAl-0eG-CUCG-Cal-C—LUG-Al-UA-G-AUAG-LILGGLL
W5TES012 ddata G-G-A-C-0G0-glUEACLAAC— G- QUG Ge—C-AACCH-C-C oG- 1AL -AC H,GQ,QQ.QBU Ab-CAl—C- -G G-A-Ad-C-4-GGU-GCU Aﬁugggggnunnc QQ&;&QQQQQGCA 0000 ;Q GUG -G AAAA- 4 ;Q CU—C—CG #g LoglA—LAc-gAl-Gog-CorG—Call-¢ UQMQ@Q;QGGM&(
WSTES017 ddata G-G-A-C-0G-gUEACLARC— G- C-CUGAG—G-AACCH-C-CCl-U-C-C-AG H,GQ,QQ.QBU AA-CAS— U G-A-Ad- A G- AUL-GCU Aﬁugggg;nunnc A AU - CA-UCGCA- U G0 G — G4 GAL-A- - CARA-GL—& G—L—Adk 1] LOClG—0GA-GAl-GoC-—CHCG-Call—C ;gguggﬁ;uncuuggg;
W5rEZ5043 ddata GA-A-C-0G-glUGACLAAC— G- C-QUGAGTU-AACU-G-CCL g Ll ﬁﬁ Gggggg_; AU g Uad-Cao—1U-U Q G-A-Ad QUQ ACL-GCU P.Q UQQQ&(;P.U A-Al—0 ;g Q iC QQ LACCoGCA- 00— 1a—0 Q QQH GUC-AAMA-CG—C C—U—UC g ;G% ggg GAl-GAL-ClCG-CoU-—C gﬁGﬁu Qﬁ g GCUG-LGGLE
W5rZ5093 ddata G-0-A-C-G0-GUGACUAAC- G- C- QUGG 0 AACCH-G-CCC-C-A- [ -AC U,GQ,QQ.QBU AS-CAG—U-1-4—G-A-Ad- |-G GC-GCU Aﬁugggggnunnc L 00—/ C- A0 00 CO0CA-U-G0-C0— 10— Glo-U-0-AAAA-4 iC U—C—C—G oG A— oG- GAU-GoA-CoCa-Col-C UQMQ@Q;QUGM&(
W5rEZS187 ddata G-G-A-C-0G-gUEACL ARG QUG Ge—C-AACCH-C-C o0 C—A-L1-AC C,GQ,QQ.QBU AS-CAC—C- 10— G-A-Ad-C-4-0GU-GCU Aﬁugggggnunnc 00— A C- A GA GC0CA- G0 UC—C-0— QUG- UG- AAAA- 4 1} U—C—C—G LegUA—LGe-gAl-GoG-CorG—Call-—C UQMQ@Q;QGGM&(
W5rEZ5218 ddata GA-A-C-0G-glUaACLAAC— G- C-QUGAG—C—AACI-G-CoC H LA A uggggg_; Sa) g AA-CAG— LU0 C-A-AA-C-C-ACL-GCL P.Q UQQQ&(;P.U A-fAG—C—CC Q,C L0 UA-COoCA-1-00-Ua—C-4 ggg G-00AAMA-0G C—U—UC COCLLL Qgﬁ GAl-CAG-CUCG-Col-C—CA-Al-UA-G-CUGE-LILGGLL
mSITZ5451 ddata G-G-A-CGG GUGACUAAG G CGlgAG A UACCU-A-CCU-U-C-C-AG—AGROGG AL ACCC— UL G-A-AA-CG-GGGfGU—AS LICCCLCA-A-A wh B8 En BRR0 e TR | L C G G—Ah—G COCUG—GLA-GAG GGG UUMA-COU-A—LC Al UA-GOCUUG- UGG
WSTEZS4ES ddata GAP.CGGQUQCAUHACQQQQQQQQHAQQUGCQQUUU% ACIGGG—A-1) P.Gguﬁ L-0-G GAAH;;%QUU A4 ACCOGAL-A-Al—— U= Ac-Ul-UUACC-U-a4-AG—C- [ UAa 4 4 CAAA T iC GA-U—UAd—0G UGCLA Bﬁggnugﬁggggg;ggﬁ ugguggg;uncuuggug
W5rE5483 ddata G A-C-GG-CUGACUAAC-A-C-QUGAG—C-AACCU-GACCL--AGE-AG HH&QQ.Q Al Ak gﬁu LU0 G0A-AA-C-GUGAC HCU Ay UQQQ%P.UGP. AC— A CA G- 0000 ACGCA-U-00-AC—C-0——AUL-G- - CAAd gg GO Ak COCaaCGAs GAl-GOGGECG-CO0Ar—Co-Al-LU4 QGQQP.G UJJQQQ,(
WSrE5487 ddata GAe OG0 GUGACUAAG GO QUAGS U GAUCU-A COU- U O 0 A ALLGOE A U AGLCE O 00 O A A4 00 005l A4 ACCOCAL-A-& Q g g gﬁ g QQGCA #HH B E  HEE AAGCE & G—A—GAh—0 COCUG—a0a-GAU-GAG- A COU-—A—LC-Al-UA-GOCUAG-CLIGRLL
WSITZ5543 ddata  G-G-A-C-GG-GUGAGUARG G- GCAGH U-A-CCU-G-CCC- 006G ACCOGG A1 AG-CO0— UG-G G-A- Al CCAGGGOU— A8 UACCGGAL-& e R HE OBE B B HER 8 § UAAACGH 8 CU—GA—g CACCG—GAGGAGGOG-LUNG-CGU-A—CC-Al-UA-G-CUUG-LUGGLL
| Elgwasisi=ts] ddata G-G-A-C-0G-glUEACLAAC— G- QUG Ge—C-AACCH-A-CC-C-G-C-AC U,GQ,QQ.Q AlAn A OO0 G-A-AA GO0l Ay UQQQ&(;P.U A-CO— 00 g L-0L 00 CO0CA-U-00-COACE-C ;gg L0 CARAG g C—G—AGHk # COGNG— L0 GAC- QOG- CC0G-CoU-C—C0-al-Ua-G-CUGG uuggg;
W5rZSE19 ddata G-G-A-C-UG—GLGACAAC Q C-oUASG-U-AACC-CGC LA 1-CUAG Aggggg Sa) g Uad- a0 -G G-A-Ad-1-C-ACL P.Q ug{ggggnu A-UG-ACC—Ug—L-G QQ LA-UeGeA-U-ga- g0 Q AACA- G- CAMA- G0 AO—C—UA 1} Lol —AUA-GAL-GRGACLILG QQQ C—UG-Al-UA-G-AUAG-LIGELC
WSITEZSEZE ddata GOA-A-C-GG-GUGCCUAAC AL C-GUEGG—C-AACCUAC-COC-1-G-1) ﬁg AGACGACA [ AG g,(;& iC g G—U-ACAAC H GG Q A UQ,QQQQAU G—f A0 gg i QGQH LA CUGCA-U-G0—L14 g & %GQ LACARA- iC G-Gl—UA—0 ;Gguﬁ AAG-0AL-0GG- o008 H LG-Al-UA QGQQP.G LUGGGC
W5TZ5E43 ddata GoAef OG0 GUGACUAAG GO QUAGS U GAUCU-A COU- IO 0 AL AQRGOL A U A LCE O 00 0 A- A4 O 0 GO UL Ad UACCOCAL- A& § HE Q iC gg Qg QQGCA frreres & Q ggg Q g LAy # # g QGQUQ L0A-0Al-CAG-UNA-Col-A—C-Al-UA-GoC GG CLGGLL
W5TE3E33 4data GA A OG- GUGAGUAAC A C-GUAGG G- AACCU- G- COU- - UL UGUGGE - U AC- L0044 0 G-A-AA G0 AY-LCCGCCI-G AL UG L ARGCA U CUE e O U0 L L GARA AU L U—U—AG— Lo GAAG— 488 GAG-GGU-CCUG- Lo 11— G0 Al UA- G- CUGG-NGEUL
WSITZSESE ddata G-00A- -GG GUGACUAAC G- C- QUGG G- AACCU-C-CoC-C-0-C-AC—COROGE—A- U —Ad CAG— C- 00— G-A-AM-C-G-GCU A UQQQ&(;P.U A-AG—C— G040 00 gg LCCCA-L-GL Qu L GlG-U-G-ABAA g# & U—A—aG—0 QGGAACQCUUUUQGQQQ LG GAlCEGA-COCE—Cal-C—Co-All-UA-G-ClUG uuggg;
WSTEZSEED ddata G-A-A-CUGG-GUGCCUAAC-A-C- QUGG C-AACCUAC-CCC- -1 1-AG Agﬁggg A l—AG g,(;& L0 G-A-AA L0 olG Q A U,QQQUQAU G—f Al &U, = I ﬁQGCP. #U [ i < e VA Q QP.CAP.P.GQ iC G—C-Uas—0g QGQU,E. AAG-CAL-000-CO0G-Co0 A UG-Al-UA-G-CUAG- GG
WSITEZSETO ddata GA-A-C-0G-GLUGACLAAC Q L-oUGAG # AAUC-C-CCC—C- -0 00— ACAGGE Q A0 0 G-A-AA L 000-A0U-—Ad Q,QQQUQP.U i HOHE B W #QGCC gg ﬁﬁﬁ g H I ﬁ# g G—A—UA # HOCCC—AGC-GAll gﬁg LUCG ;gg A UG- A Ua- G- CUAG- GG
W5rrZSE98 ddata GA-A-C-0G-glUaACLAAC G- C-QUGAG—C-AACI-G-CoC H LA A ugggggcﬁ g AAACAG— -G —G-A-AA-C-C-ACL P.Q UQQQ&(;P.U A-AG—C—CC Q QoG- CaCA-U-08-Ch—C- 4 ggg LG AAAH QQCCUQ C—0—00G COCLLL Qgﬁ GAl-CAG-CUCG-Col-C—CA-Al-UA-G-CUGE-LILGGLL
WSTES732 ddata GA-A-C-0G-glUGACL ARG G- C-CUAGA-U-AAC-A-CCL-L g g Qg Aggggg_; Sa) g AGYEC L0 0 G A AN O 0 0R0 P.Q UQQQQ# # ;Q -G QQ QQQGCA gg g Q Q ggg g Q LIl As g iC G—C—UG—f % uEH #ge, GAl-CAG-LUNA-Col-A—C-Al-UA-GaC LG LILGGLL
W5TE5744 ddata GP.P.CGGQUQHGGHACQ;M&Q;HAQQUGCQQU;QQQ GC,GQ,QQ.QB!J AS-CUG—C- -G G- A-AfC- G004 HﬁUQQQQ,CP.UGG QUQUQQQQQQQGCA LC-C0—C 0 gﬁQﬁQGAAAQQ ,C,CH L—U GG#QQ# g ,CGQQQ LAG-CAL-0GG-CUCA-LGG-1) QQMQ@Q;QHGM&(
WSITESTEY ddata GP.P.CGG@QHGUHAG&;MQHUQUACQQ;Q&Q Agggg_gf,g AGYEC L0 0 G A AN O 0 0R0 P.QUQQQQQAUP.P. Q §£ #ggg HQQGCA e gg ggg## P.gﬁ # i g # COCUG—GGA-GALl ggﬁuuuﬁ;guﬁ u;guggg;uncuugggf
WSTEZS820 ddata GA-A-C-GG-QLGACLAAL Q C-CUAGA-U-AAC-A-CCL-L g g Qg AGUGRG & L AG o0 OO0 G A AN O 0 000 A4 ACCOCAL # La—o-U gg #Q QQGAA gg gﬁ Q Q QUGG Q GULA g iC G—C—UG—1f QG### #ge, GAL-GAG—1ILLA ;gg A UC-Al-UA- G- CCAG-CLIGGLE
WSrEZ5822 ddata G-G-A-C-0G0-glUEACLAAC— G- QUG Ge—C-AACCH-C-C L0 C-G-C-AC cggggg_;gu AA-CAC— O L0 G-A-AA-C-A-QGl Aﬁgﬁ;gg;nunuc ;g;ﬁ;&guﬁﬁ;ccnuguuﬁ ;Q GUE UG- GAMA— G iC U—C—C—G HoglG—Co0-gAl-GoG-CorG—Call-C ugﬁugggggncuuggg;
W5rrZ58239 ddata G-G-AAC-0G-GLGACLAACAG-C guggg g AACI-C-CLCCL Q H Qg UAAGEGE Q —a0-1CE g G0 —A-A-As- O ggg B A &QQQUL_}AU A0 G gg g Q gﬁ gg #H B % HER B L1 Add— g G—a—UA—0 Ucﬁﬁﬁ Qgg LAl gﬁg gugg COC-A—LG-All Qﬁ G-CUAG-LILGGLE
W5rrZ5831 ddata G-G-A-C-0G-glUEACLAAC G- C-CUR GG C-AACCH-C-C 00— C-A-C-AC ugggggﬁgnn;ﬁg S e Pt L M e ] P.QUQQQ&CP.UGGC LRl A L0 00 oA UG- C0— -4 UUG-C- G- GAAA-G iC U—C—C—G COolG—Lee-gAl-GoG-CorG—Call-C UQMQ@Q;QGGM&(
W5rrZ5851 ddata G- A -GG GUGCCUAAC G- C-GUEGG—C-AACCU-A-COl-G-A-C- 00— ACLOGGA- 1Ak ,l;uﬁ L0 G-AAd -0 ggﬁ Lc A4 ACCCOAL-A-AAG g U—0G g Qg #,(; LECCC-U-CA gg 1} Q gﬁﬁ G g CAMG- G iC G—C—UA—0 UGCe G —GCA GAl- G0 Co0a-CoU-—0—CC-Al-UA- G- CUAG- LG
W5TZ58E3 ddata G C-A-A-GG-GUGCCUAAC-A-C- QUG AGC-AACAL-G-CCC-G-LU-A-LUC AQQQQQQU Anggg A-L-G GAAH;QQQQQCU Aﬁ&QMAUHGU B U0 L LG AL AGGCA UG U U LG & L UAsA- O LG G—C—0A—CQ ACGAL—ACG-GAU- G- CUCG- o0 0—GC-Al-UA- G- CUGG-ALGELE
| Elgwasi=i=ia] ddata G- A -GG GUGCCUAAG-A-C-AUGAAC-AACCU-A-CCC- -1 U-AG Auggggﬁu A-UCC— -G —C-A-AA-C-G-A0G-GUL Aﬁugggganucnn ;uugﬁg;gﬁugccnu;ﬁug Gl AA- - CARA-G iC Go-A—UA—0 oo — ARG GAG- QOG- UUCG-Ga—A—CC-Al-UA- G- CUAGLILIGGELE
WSTES870 ddata GA-A-C-GG-QLGACLAAL Q g gugg?, G- A CO O g Qg AGUGLG—A-—AG-CC— OO0 G-A-AA- G- 000 GoUULAA-ACCOCAL-A-GA g gg g Q QQ #Q QQGGA i gg gg Q  unE Q H i g iC G—C—UG—f #G##Q QAL GAG- QUL uggg ,Q## A UC-Al-UA- G- CCAG- TG
W5rZ58739 ddata GA-A-C-0G-GlUGACLAAG—G-C gggg?,ug P.P.g,(;ﬂ i C;H - gcgg AGCORG & UCUAGJCC— OO 0 G- A A O 0 0R0 YU Ad IACCACAL- A A Q ;g g Q gﬁ #Q fren gg gﬁ Q # Qgg 0 Q GAGH g iC G—C—UG—f # #gg gﬁg LA QHH Ll,ﬁgﬂ #,Qu A UC-AU-UANG-CUGGaLIGELL
m5rrZ5884 ddata GP.P.CGGQUQHGUHAGQ;QQ&Q&QHQQUACQQ;;Q% GQQ&QQ&QAGQQQ WA A C-A-Ad- |- -A0G-Gal AQM&QQHUHGC ;uggﬁggg # ﬁﬁ LAad- A G- 000A- 4 # U—C—CC H UG#M GGG 0AG- 0O LUNG-Cal-A—CC-Al-UA-G-CUAG-LILGGLL
WSTZ5905 ddata GA-A-C-0GCoUoACL ARG G- C-CUAGA-U-AALC-A-CCL-L g g Qg AGCLEG & LA JCC OO0 G A AR O 0 GRG0 QUL Ad IACLACAL Q Qﬁ iC g 4l #Q QQG #H #Q Ah Qgg G Q GAGH iC G—C—UG—1f # uaH #ge, GAl-CAG-LIUNA-Col-A—C-Al-UA-G-CLUG-CLGGLL
W5rEZ5910 ddata GA-A- OG- glUEACL ARG G- CUAGAC-ACCUC-A-CLC-C-C-CAGG cgggggﬁg A O LA A C-A-AA- - A0G-Gal Aguwgggg G—4 !Jﬁ ggug QUQGA gﬁg gg QﬁﬁﬁgGAGH# H U—U—=G # H gc;ug L0G-0AG- GGG LUNG-Cal-A—CC-Al-UA-G-CLUG-LGGGEC
W5rrE25913 ddata GA-A-C-0G-QlUGACLAAC-G-C-CUGAG # AACU- G- CO-C- G- 00— ACGRoA A U—AG-Cs—C- UG C-A-AA- -G glG-ACU—A8- GCCooAL # #H Q H gﬁ h\g e gﬁ gg g & unE H H UAsA-GL— & G Ak 1] iC LOCCC—00A-GALl gﬁg CUCG-Cal-g—JU-LU-A- G- C0uG uuggg,s
W5rrZ5935 ddata G-0-A-C-G0-GUGACUAAC- G- C- QUGG CUAACCH -G CCA-AG—|I-AC Aggggg_; Sa) g AA-CAG—UC-C g G-A-Ad gug GCL-GCU AQCUQQQ&CAU A-CO—C— G0 Q LG5 H,g #,(;GCP. 1 gg ;g iC ;GGCQQQ L-G-Adfd-G 1} g U—C—CG #g COGUA—CAG-GAU-GOG-CO0a- LU0 QQGE.LL L QGQHUG uuggg;
W5rrZ5951 ddata GA-A-C-0G-GLUGACLAAC Q L-oUGAG # AAUC-C-CoC-1--C- 00— ACAGGE Q g AU O -GG A-AA-C-G-GLIG-AGL P.Q Q,QQQUQP.U i 4G gg g Q gﬁ gg Hg AR B B ##Q Q A-GAGH # A LA g HGQQQ AO0-CAC gﬁg LUCG ;gg A—UG-Al-UA-G ,CQP.G LGGHY
| Elgwasisii] ddata GOA-A-C-0G-glUoACLAAG-CAC-CLACS L P.A#,(;U A—C oL g Al P',GQ,QQ.Q Al HGG&Q{, LU0 A-AA-C- 0000 HGU Ad UQQQ&(;P.U Af & B OHH B ggG fren g QHQ g L-CARA iC G—A—Ch—0 ,CGQUQ GOOADAL ggg MUNA-COl-A—LC—Al-U4 gcguuccuuggug
| Elggasisl=l] ddata GP.P.CGGQUQHGUHACQ;Q_Q&Q#HAQQUGCQUQQQQQ A;ggggﬁg AU C-A-AA-C-G-GLIG-Aal P.QUQQQQQAU § HE ##ﬁﬁﬂﬁﬂ ﬁﬁﬁ gg Q%HHUAAAQQ Sa) G Ak 1] iC LOLCE QQ&QAUQ&QMQQQ& uuguuﬁg;uucuugggf
W5rrZ5971 ddata G-A-A-C-0G-glUGACLAAC G- C-oUgAG—U-GACU-C-Col-U- - C-00—ACCOC -4 Q A-CUU— -GG A-AA- 0004 GaL P.Q LACCoGALl-A—Af—> 1 QQAAA 1 #H Sa) 0 CP.P.P.GQQ g # G—L—Adk g # # QGQQQ ACA-GAL-GAG-CUCG-Col—A—o—al-Ua-G ,CQP.G uuggg,s
W5rEZ5973 ddata GA-A-C-0G-glUGACL ARG G- C-oUAGSU-A-COU-A-CCC-C-C g A Gggggg Q g A O LA A C-A-AA- - A0G-Gal P.Q frenrarereny # Uﬁ g i QQ Q LAaGCc-U-0G # & g §#§ Sa) g I gg g # G— 00—k H # # ,CC,QJH GGG 0AG- GG LUNG-Cal-A—CC-Al-UA-G-CLAG-LILGGLL
W5rrZ5989 ddata GA-A- OG- QUCACL ARG g ggggg C-AACCU-G-CoC- -0 C-AG Aggggg_; Sa) g AO-CAS— O -0 C-A-AA-C-G-ClIL-GaC P.Q UQQQ&(;GU AAl—C—CC— A A A G- UCGUA-A-GA-L—C- LG5 G CP.P.P.GQ# g U—U—Lu # P.GGH QGQUQ OG- GAC-G0G QQQH #@U QGAQQ Al-UA-G ,CQP.G uugggg
WSTZEQO0 ddata G-A-A-C-0G-glUaACLAAC G- C-GUGAG-U-GACU-C-Col- -l - C-00—ACCOC & Q A-CUU— -GG A-AA- 0004 GaL P.Q LACCOGAL—A—Ah g HQ g Q Q Q HQGCA Frrea % HEE B B P.P.GC,GQ # LAk g # LOCCe—AGA-GAL-GAG-CUCG—Coll—A—G—-A-UA-G ,CQP.G uuggg,s
WSTZEQD2 ddata GA-A-C-GG-QUGACLACT Q # gggpgg g AACU-G-GC-U-C-A-G0 H&QQQ.Q A l—AG- 00— O 00— G- A-AM - C- 000 GGU-—Ag UQQQQQP.C G-LA # h\g g g gg Qg QQGCA HHOHE OB B #wg Q Q GaC #Q Q # G—0—UA g # # QGQQU LOA-GAL gﬁg QQHQU,CQ# A—UC-Al-UA-G ,CQP.G LUGGLHL
WSITZEQO7 ddata G-0-A-C-G0-GUGACUACA-A-C-QrAGA- - GACU-G-CCC-C-C-C-AG Agggg_gf,g AGYRC OO0 G A AR O G 0ag Ul P.QUQQQQQAUGP. HOHE OB BH QQQGGP.P.QQQ QQ Qgggﬁﬂﬂﬂﬂg g # #GQUQ GO0 0Al-CAG-CHG-CoG-G—CC-Al-UA-G-CLHUG-LGGCL
WSTZEQT0 ddata G-G-A-C-GG-GLGACLAAC QQQQQQQQHHQQUGCQQQQHQQ Aﬁggggﬁu P.Gg,(;u LG GAAH;QQQQQUU P.ﬁu,ﬁg,(;QU,AUGAC AL LG GRaCA- UL 0 C0— -G CCL- G- G- CARAGT: L U—U—CG—Gk gcg;g &QQQHGQQQMQQQQ CC-A-UA-G-CUGE-LILGGCK
WSITZEQ37 ddata GA-A-C-0G-GLUGACLAAC QQMQHHUQUGCQQHQJS&Q ugggggﬁgnn;ﬁg -G C-A-AA-C-G-ACL-GCl P.QUQQQ&CP.UHAG ;QQQ;QQQ&%{,GCAUQHMQ L QQQQQMAAQQ iC C—U—UC GG 1} COELLL ggggnugﬁg;ugg;gu; CA-AL-UA-G-CUUG-LLGGLL
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Sphingosinicellaceae
Listeriaceae
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Beutenbergiaceae
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Acidobacteriaceae
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Nitrobacteraceae
Halobacteriaceae
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Steroidobacteraceae
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Micropepsaceae
Turicibacteraceae
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Pumilibacteraceae
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Microtrichiaceae
Erwiniaceae
lamiaceae
Phototrophicaceae
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Original data OPUcheck
73,866475

73,734648
0,000489
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0,274048
0,190715
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0,001362
0,392611
0,133924
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0,120900
0,110690
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0,000581
0,070187
0,074791
0,077476
0,061325
0,041326
0,063846
0,039975
0,046113
0,041331
0,046309
0,213541
0,042666
0,023876
0,033409
0,047975
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0,016218
0,018812
0,019215
0,028984
0,015445
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Family
Nitrosomonadaceae
Arcobacteraceae
Halomonadaceae
Haliangiaceae
Geminicoccaceae
Marinilabiliaceae
Enterobacteriaceae
Sporolactobacillaceae
Bacteroidaceae
Colwelliaceae
Prevotellaceae
Erwiniaceae
Chromatiaceae
Beutenbergiaceae
Oceanospirillaceae
Dermatophilaceae
Rubritaleaceae
Dietziaceae
Anaerovoracaceae
Paludibacteraceae
Oscillospiraceae
Hyphomonadaceae
Rhodospirillaceae
Pseudohongiellaceae
Chitinophagaceae
Deinococcaceae
Cellulomonadaceae
Listeriaceae
Oxalobacteraceae
Mycobacteriaceae
Desulfohalobiaceae
Peptococcaceae
Shewanellaceae
Azospirillaceae
Methylococcaceae
Microscillaceae
Kineosporiaceae
Aeromonadaceae
Porphyromonadaceae
Ilumatobacteraceae
Amoebophilaceae
Sneathiellaceae
Longimicrobiaceae
Eubacteriaceae
Acidaminococcaceae
Cardiobacteriaceae
Porticoccaceae
Atopobiaceae
Glycomycetaceae
Selenomonadaceae
Roseobacteraceae
Salinibacteraceae
Cohaesibacteraceae
Paracoccaceae
Acuticoccaceae
Methylobacteriaceae
Lacipirellulaceae
Peptoniphilaceae
Planctomycetaceae
Tissierallaceae
Ahrensiaceae
Chroococcophyceae
Vermiphilaceae
Phyllobacteriaceae
Berkiellaceae
Anaerolinaceae
Rhabdochlamydiaceae
Lysobacteraceae
Haloferacaceae
Puneceicoccaceae
Alcanivoracaceae
Caryophanaceae
Thermoanaerobacteraceae

Original data
0,003703
0,003632
0,003428
0,003364
0,002980
0,002892
0,002386
0,002369
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0,001941
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0,001675
0,001495
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0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
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OPUcheck
0,003746
0,000510
0,003421
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0,003506
0,002892
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0,002051
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0,014857
0,001208
0,147552
0,001528
0,000280
0,000881
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0,000801
0,025949
0,000579
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0,000280
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0,000484
0,000476
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0,000456
0,000387
0,000371
0,001840
0,000297
0,001287
0,000493
0,000259
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0,000193
0,000174
0,000146
0,000145
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5,320736
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0,044984
0,044536
0,037602
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0,029732
0,028530
0,023735
0,023510

Family
Rikenellaceae
Erythrobacteraceae
Sphaerotilaceae
Eggerthellaceae
Dehalococcoidaceae
Gordoniaceae
Babeliaceae
Saccharimonadaceae
Zoogloeaceae
Dermabacteraceae
Reyranellaceae
Tissierellaceae
Brucellaceae
Rubrobacteraceae
Miltoncostaeaceae
Thermoguttaceae
Chitinispirillaceae
Halobacteriaceae
Nanogingivalaceae
Criblamydiaceae
Aurantimonadaceae
Aldehydirespiratoraceae
Salinarimonadaceae
Turicibacteraceae
Desulfobacteraceae
Sterolibacteriaceae
Nitrobacteraceae
Alkaligenaceae
Wenzhouxiangellaceae
Boseaceae
Kytococcaceae
Kaistiaceae
Verrucomicrobiaceae
Dethiosulfovibrionaceae
Pscirickettsiaceae
Rhodothermaceae
Coprobacillaceae
Bartonellaceae
Ignatzschineraceae
lamiaceae
Omithinimicrobiaceae
Micavibrionaceae
Lewinellaceae
Phycisphaeraceae
Phreatobacteraceae
Tepidibacteraceae
Nanoperiomorbaceae
Chromobacteriaceae
Yersiniaceae
Balneolaceae
Spirosomataceae
Puneispirilaceae
Paracaedibactreraceae
Ehrlichiaceae
Halobacteriovoracaceae
Methanobacteriaceae
Azotimanducaceae
Pelagibacteraceae
Brachytrichaceae
Kribbellaceae
Leuconostocaceae
Dethiobacteraceae
Methyloligellaceae
Marinomonadaceae
Beijerinckiaceae
Rubinisphaeraceae
Paracaedibacteraceae
Phormidiaceae
Xanthomonadaceae
Anaerolineaceae
Chlamydiaceae
Planococcaceae
Puniceicoccaceae

Original data
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
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0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
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0,000000
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0,000000
0,000000
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0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,443247
0,280457
0,229210
0,170917
0,162554
0,153245
0,110007
0,060537
0,056626
0,051729
0,046014
0,040360
0,031284

OPUcheck
0,021362
0,019722
0,018760
0,012530
0,012235
0,010760
0,010170
0,009057
0,008933
0,005554
0,005161
0,004815
0,004405
0,004356
0,003431
0,003039
0,002644
0,002589
0,002571
0,002352
0,002142
0,002007
0,001622
0,001613
0,001446
0,001181
0,001176
0,001096
0,001037
0,000993
0,000877
0,000771
0,000727
0,000528
0,000483
0,000424
0,000403
0,000392
0,000352
0,000351
0,000323
0,000301
0,000277
0,000258
0,000255
0,000251
0,000246
0,000242
0,000234
0,000228
0,000224
0,000201
0,000193
0,000177
0,000172
0,000164
0,000108
0,000105
0,000074
0,000055
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000

Family
Idiomarinaceae
Ruminococcaceae
Mycoplasmataceae
Caldatribacteriaceae
Kiloniellaceae
Methylophilaceae
Rhodocyclaceae
Thiomicrospiraceae
Fusibacteraceae
Hungateiclostridiaceae
Kiritimatiellaceae
Hydrogenedensaceae
Intrasporangiaceae
Aneurinibacillaceae
Vagococcaceae
Methylacidiphilaceae
Rubrobacteriaceae
Leptospirillaceae
Salisediminibacteriaceae
Nitriliruptoraceae
Psychromonadaceae
Brevibacillaceae
Defluviitaleaceae
Gaiellaceae
Euzebyaceae
Paceibacteraceae
Microtrichaceae
Woeseiaceae
Sedimentibacteraceae
Thalassospiraceae
Alcaligenaceae
Caldicoprobacteraceae
Christensenellaceae
Inquilinaceae
Dermacoccaceae
Chitinimonadaceae
Myxococcaceae
Lentimicrobiaceae
Waddliaceae
Synergistaceae
Defluviicoccaceae
Tepidisphaeraceae
Bacteriovoracaceae
Methylophagaceae
Parvularculaceae
Tannerellaceae
Erysipelatoclostridiaceae
Marinobacteraceae
Nitrincolaceae
Wohlfahrtimonadaceae
Piscirickettsiaceae
Saprospiraceae
Aquaspirillaceae
Sporomusaceae
Sedimenticolaceae
Spirosomaceae
Methylomonadaceae
Caedibacteraceae
Diplorickettsiaceae
Dongiaceae
Prolixibacteraceae
Blastocatellaceae
Ethanoligenenaceae
Rhodobiaceae
Halobacteroidaceae
Thermicanaceae
Proteiniboraceae
Marinococcaceae
Holosporaceae

ND

Original data
0,027157
0,026882
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0,021831
0,019982
0,011597
0,011234
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0,005886
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0,000405
0,000404
0,000381
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0,000354
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0,000278
0,000243
0,000238
0,000233
0,000224
0,000219
0,000212
0,000199
0,000187
0,000178
0,000170
0,000142
0,000127
0,000124
0,000113
0,000069
0,000049
0,000047
5,536426

OPUcheck
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
0,000000
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6,428 1,527 Devosiaceae
3,560 0,767 Marivirgaceae
1,497 1,124 Peptoniphilaceae
0,700 0,316 Fulvivirgaceae
0,679 0,102 Deferribacteraceae
0,678 2,645 Carnobacteriaceae
0,628 0,744 Nitrobacteraceae
0,399 0,184 Burkholderiaceae
0,352 0,111 Kineosporiaceae
0,278 0,001 Rhizobiaceae
0,183 0,151 Verrucomicrobiaceae
0,140 0,038 Schleiferiaceae
0,135 0,180 Flammeovirgaceae
0,107 0,133 Oscillospiraceae
0,098 0,209 Erythrobacteraceae
0,075 0,147 Turicibacteraceae
0,073 0,010 Xanthobacteraceae
0,068 0,089 Halieaceae
0,066 0,000 Azospirillaceae
0,058 0,778 Nocardiaceae
0,049 0,021 Propionibacteriaceae
0,039 0,000 Prevotellaceae
0,033 0,011 Pasteurellaceae
0,032 0,029 Longimicrobiaceae
0,029 0,071 Acetobacteraceae
U,OZEI 000.|Hydrogenophilaceae
0,022 0,002 Enterobacteriaceae
0,021 0,025 Tepidisphaeraceae
0,018 0,009 Helicobacteraceae
0,017 0,016 Lewinellaceae
0,016 0,018 Rubrobacteraceae
0,015 0,113 Tannerellaceae
0,014 0,000 Euzebyaceae
0,013 0,000 Veillonellaceae
0,011 0,011 Streptomycetaceae
0,009 0,016 Fimbriimonadaceae
0,009 0,010 Polyangiaceae
0,008 0,014 Roseivirgaceae
0,008 0,009 Campylobacteraceae
0,008 0,008 Selenomonadaceae
0,007 0,006 Alteromonadaceae
0,006 0,009 Crocinitomicaceae
0,006 0,000 Porticoccaceae
0,005 0,001 Nannocystaceae
0,005 0,003 Vermiphilaceae
0,005 0,004 Methanonatronarchaceae
0,004 0,004 Roseobacteraceae
0,003 0,002 Babeliaceae
0,003 0,003 Izemoplasmataceae
0,003 0,002 Halorhodospiraceae
0,003 0,003 Christensellaceae
0,003 0,000 Thioalkalibacteraceae
0,003 0,009 Thermoguttaceae
0,003 0,003 Rhabdochlamydiaceae
0,002 0,004 Caryophanaceae
0,002 0,002 Aminithiophilaceae
0,002 0,002 Wenzhouxiangellaceae
0,002 0,000 Salisaetaceae
0,002 0,048 Sedimentisphaeraceae
0,002 0,003 Anaerolinaceae
0,002 0,002 Anaerohalosphaeraceae
0,002 0,001 Paracoccaceae
0,002 0,002 Desulfosudaceae
0,002 0,000 Nanosalinaceae
0,002 0,003 Aggregatilineaceae
0,002 0,001 Lysobacteraceae
0,001 0,002 Opitutaceae
0,001 0,000 Puneceicoccaceae
0,001 0,001 Vampirovibrionophyceae
0,001 0,001 Maricaulaceae
0,001 0,000 Geminicoccaceae
0,001 0,000 Bradymonaceae
0,001 0,001 Methylobacteriaceae
0,001 0,000 Micavibrionaceae
0,001 0,000 Acuticoccaceae

0,001 0,002 Phototrophicaceae

Originaldata OPUcheck
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0,001
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0,000
0,000
0,000
0,001
0,002
0,000
0,000
0,000
0,000
0,003
0,001
0,033
0,001
0,000
0,000
0,000
0,002
0,000
0,000
0,042
0,021
0,000
0,000
0,000
1,353
1,036
0,626
0,611
0,519
0,152
0,09
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0,069
0,064
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0,059
0,056
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0,039
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0,014
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Family
Acholeplasmataceae
Duberdicusellaceae
Bryobacteraceae
Thorarchaeaceae
Chroococcophyceae
Aguincolibacteriaceae
Chitinispirillaceae
Melioribacteraceae
Alcanivoracaceae
Desulfitobacteriaceae
Sphaerotilaceae
Piscirickettsiaceae
Nitrosphaeraceae
lainarchaeaceae
Aldehydirespiratoraceae
Alkaligenaceae
Phyllobacteriaceae
Halobacteraceae
Lacipirellulaceae
Salinarimonadaceae
Pumilibacteraceae
Lactobcillaceae
Methanotrichaceae
Catalinimonadaceae
Absconditicoccaceae
Microbulbiferaceae
Paludibacteraceae
Caldithrichaceae
Aminicenantaceae
Sphingosinicellaceae
Dermabacteraceae
Natronoarchaeaceae
Kaistiaceae
Gordoniaceae
Berkiellaceae
Mycobacteriaceae
Bogoriellaceae
lamiaceae
Paraconexibacteraceae
Haliangiaceae
Cesiribacteraceae
Halobacteriovoracaceae
#NOMBRE?
Myxococcaceae
Spirosomataceae
Streptococcaceae
Promineifilaceae
Puneispirilaceae
Geovibrionaceae
Marinicellaceae
Thalassobaculaceae
Ehrlichiaceae
Gemmataceae
Listeriaceae
Parvibaculaceae
Shewanellaceae
Microtrichiaceae
Jlangellaceae
Christensenellaceae
Brocadiaceae
Rhodobacteraceae
Anaerolineaceae
Halorubraceae
Ruminococcaceae
Beijerinckiaceae
Rhodovibrionaceae
Simkaniaceae
Halothiobacillaceae
Caldicoprobacteraceae
Sphaerochaetaceae
Rhodothermaceae
Dissulfuribacteraceae
Caminicellaceae
Hungateiclostridiaceae
Xanthomonadaceae
Marinobacteraceae
Caldilineaceae
Puniceicoccaceae
Bradymonadaceae

Originaldata OPUcheck
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Family

Bryaceae
Nitrococcaceae
Solibacteraceae
Syntrophomonadaceae
Fodinicurvataceae
Stappiaceae
Omnitrophaceae
Leptospiraceae
Cyanophyceae
Erwiniaceae
Lentimicrobiaceae
Rhodobiaceae
Sneathiellaceae
Defluviitaleaceae
Oligosphaeraceae
Aeromonadaceae
Thiomicrospiraceae
Parachlamydiaceae
Peredibacteraceae
Geobacteraceae
Diplorickettsiaceae
Salinisphaeraceae
Fusibacteraceae
Thioalkalispiraceae
Rubrobacteriaceae
Leuconostocaceae
Nodosilineaceae
Methanosaetaceae
Dermatophilaceae
Blastochloridaceae
Oligoflexaceae
Brevinemataceae
Thermoflexaceae
Bdellovibrionaceae
Kofleriaceae
Caedimonadaceae
Thiotrichaceae
Eubacteriaceae
Methylocystaceae
Sandaracinaceae
Nitrososphaeraceae
Cryomorphaceae
Coriobacteriaceae
Porphyromonadaceae
Thermosediminibacteraceae
Coprobacillaceae
Blastocatellaceae
Rubritaleaceae
Lactobacillaceae
Parvularculaceae
Catalimonadaceae
Beggiatoaceae
Planococcaceae
Thiobacillaceae
Fibrobacteraceae
Nitrosomonadaceae
Granulosicoccaceae
Hymenobacteraceae
Aerococcaceae
Terrimicrobiaceae
Desulfuromonadaceae
Anaplasmataceae
Cytophagaceae
Moritellaceae
Spirosomaceae
Brucellaceae
Cardiobacteriaceae
Geitlerinemaceae
Magnetococcaceae
Micromonosporaceae
Microthrixaceae
Reichenbachiellaceae
Chitinivibrionaceae
Sum unaffiliated
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0,006
0,006
0,005
0,004
0,003
0,002
0,002
0,002
0,002
0,002
0,002
0,002
0,002
0,002
0,001
0,001
0,001
0,001
0,001
0,001
0,001
0,001
0,001
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

43,364

0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000

65,060




image28.emf

image29.emf

image30.png
Famity
Flavobacteriaceae
llumatobacteraceae
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Pirellulaceae
Woeseiaceae
Cyclobacteriaceae
Desulfuromonadaceae
Fusobacteriaceae
Desulfobulbaceae
Lentisphaeraceae
Nitospiraceae
Arcobacteraceae
Crocinitomicaceae
Desulfobacteraceae
Psychromonadaceae
Rubiitaleaceae
Microbacteriaceae
Microtrichaceae
Thiovulaceae
Anaerolineaceae
Thiotrichaceae
Sulfurovaceae
Thioalkalispiraceae
Nitospinaceae
Themoanaerobaculaceae
Ectothiomodospiraceae
Kiloniellaceae
Nitincolaceae
Actinomarinaceae
Roseobacteraceae
Pelaghacteraceae
Poseidoniaceae
Thalassarchaeaceae
Nitrosopumilaceae
Helicobacteraceae
Oceanospirlaceae
Colwelliaceae
Wenzhouxiangellaceae
Lewinellaceae
Hyphomonadaceae
Thiothrichaceae
Thioglobaceae
Anrensiaceae
Caldilineaceae
Thalassospiraceae
Planctomycetaceae
Ignavibacteriaceae
Emcibacteraceae
Saprospiraceae
Lacipirellulaceae
Halieaceae
Granulosicoccaceae
Porticoccaceae
Puneceicoccaceae

Original data  OPUcheck Family

858
5,04
489
434
1,99
1,68
116
1,02
0,99
0,65
051
0,43
042
038

03

01
0,01
661
1,23
0,95
0,84
0,67
0,48
0,44
011
0,08
0,06
0,06
0,01

8,14000 Phycisphaeraceae
3,17946 Alteromonadaceae
0,77865 Spirochaetaceae
2,68081 Paracoccaceae
1,29189 Sphingomonadaceae
0,72730 Entlichiaceae
0,82162 Villigracilaceae
0,78649 Phyllobacteriaceae
0,33757 Aldehydirespiratoraceae
0,30676 Hyphomicrobiaceae
0,00595 Thorarchaeaceae
0,33027 Victivallaceae
0,27378 Temperatibacteraceae
0,28865 Nirobacteraceae
0,19054 Viltaleaceae
0,04973 Methanosarcinaceae
0,22297 Schiefferiaceae
0,00000 Mariifiaceae
0,00000 Clostidiaceae
0,00000 Christensellaceae
0,00000 Vemucomicrobiaceae
0,00000 Prolbdbacteraceae
0,00000 Methylophilaceae
0,00000 Arenicellacee
0,00000 Thalassobaculaceae
0,00000 Pseudohongiellaceae
0,00000 Nitosomonadaceae
0,00000 Azotimanducaceae
0,00000 Corynebacteriaceae
5,68324 Sallbacteraceae
3,67757 Mortellaceae
3,05243 Melioribacteraceae
2,16568 Cryomorphaceae
1,31189 Bryobacteraceae
0,93486 Methylobacteriaceae
0,91784 Comamonadaceae
0,72108 Anaerolinaceae
0,52757 Caulobacteraceae
0,27243 Chroococcophyceae
0,20730 Sedimenticolaceae
0,17486 Erythrobacteraceae
0,17081 Campylobacteraceae
0,14378 Shewanellaceae
0,13486 Rickettsiaceae
0,12649 Micropepsaceze
0,11703 Gemmatimonadaceae
0,10622 Reichenbachiellaceae
0,10324 Splendidivirgaceae
0,10027 Phototiophicaceae
0,09703 Puneispiilaceae
0,09703 Kalstiaceae

0,08973 Propionibacteriaceae
0,08892 Staphylococcaceae
0,08784 Anaeroplasmataceae

Original data_OPUcheck
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0,07973
0,07541
0,07541
0,06541
0,06486
0,06027
0,05973
0,05892
0,04757
0,04405
0,03784
0,03486
0,03486
0,03405
0,03000
0,02946
0,02919
0,02784
0,02703
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0,02135
0,02054
0,02027
0,01946
0,01946
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0,01838
0,01838
0,01784
0,01676
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0,01649
0,01595
0,01541
0,01432
0,01378
0,01378
0,01270
0,01189
0,01135
001135
0,01027
0,00892
0,00838
0,00838
0,00838
0,00838
0,00811
0,00703
0,00849
0,00849
0,00595
0,00595
0,00568

Family Original data _OPUcheck
Trueperaceae 0 000541
Porphyromonadaceae 0 000541
Epilineaceze 0 000514
Piscirickettsiaceae 0 000514
Dermacoccaceae 0 000459
Anaerohalosphaeraceae 0 000459
Micavibrionaceae 0 000405
Methylococcaceae 0 000405
Panicellaceae 0 000378
Aestuarivirgaceae 0 000351
Marinicellaceae 0 000351
Sphaerotilaceae 0 000351
Oscillospiraceae 0 000324
Deferisomataceae 0 000324
Caldithrichaceae 0 000324
Spongiibacteraceae 0 000297
Halobacteriovoracaceae 0 000270
Acetobacteraceae 0 000270
Chromatiaceae 0 000270
Reyranellaceae 0 000243
Sphingosinicellaceae 0 000216
Demequinaceae 0 000216
Rhizobiaceae 0 000216
Sphaerochastaceae 0 000189
Bifidobacteriaceae 0 000189
Rhodospiillaceae 0 000189
Fulvivirgaceae 0 000162
Beierinckiaceae 0 000162
Cellvibrionaceae 0 000162
Flammeovirgaceae 0 000135
Anaerosomataceae 0 000135
Kangiellaceae 0 000135
Dietziaceae 0 000135
Micrococcaceae 0 000135
Roseiirgaceae 0 000135
Opitutaceae 0 000135
Nocardiaceae 0 000135
Terasakiellaceae 0 000108
Domibacteraceae 0 000108
Nannocystaceae 0 000108
Leptospiraceae 0 000108
Nanopelagicaceae 0 000108
Absconditicoccaceae 0 000081
Boseaceae 0 000081
Spirosomataceae 0 000081
Syntrophotaleaceae 0 000081
Intiasporangiaceae 0 000054
Ferimonadaceae 0 000054
Desulfovibrionaceae 0 000054
Pseudoalteromonadaceae 0 000054
Polyangiaceae 0 000027
Moraxellaceae 0 000027
Sum unaffilated 55,53 56,96541
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Family Originaldata OPUcheck Family Originaldata OPUcheck Family. Originaldata OPUcheck
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Pirellulaceae 363 44147 Hypomonadaceae 000 04142 Micavibrionaceae 00 o0 Shared families Helgoland

Flavobacteriaceae 280 75682 Awensiaceae 000 04111 Poriferihabitanaceae 000 008

Desulfobacteraceae 281 3152 Porphyiomonadacese 000 03568 Marinicellaceae 000 0033

Desulfobuibaceae 270 15974 Hyphomicrobiaceae 000 0343 Reichenbachielacese 000 00321

Cyclobacteriaceae 0,94 0,6547  Lacipirellulaceae 0,00 03184  Oscillospiraceae 0,00 0,0311 b families detected

Rnodobacteraceae 056 00725 Desulfoibrionaceae 000 03082 Namocystaceae o0 oo orginaldata )

lumatobacteraceae 038 06916 Tiothrichaceae 000 02874 Thalassospiraceae 00 o027 OPUcheck 100

Desulfuromonadaceae 0,18 0,0089 Rariioculaceae 0,00 0,2811  lamiaceae 0,00 0,0221 bl (OPUcheck unique: 95
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Fusobacteriaceae 005 01395 Planctomycetaceae 000 02495 Phototrophicaceae 00 o000 OPtcheck read%

Lentisphaeraceae. 003 00084 Parvibacuiaceae 000 02325 Burkholderiaceae 00 0015 sumunique 200

‘Thiotrichaceae 267 0,0000 Bacillaceae 0,00 0,2289  Beljerinckiaceae 0,00 0,0195 o ‘sumshared 278

Klonielaceae 228 00000 Cowellizceae 000 02121 Granulosicoccaceae 000 o018 sumunafilated 522

Nitrospiraceae 175 00000 Ignavibacteriaceae 000 01579 Kangellaceae 00 o017 .

Microtrichaceae 155 0,0000 Neisseriaceae 0,00 0,1553  Fulvivirgaceae 0,00 0,0174 : Original read%
152 00000 000 01353 Phylobacteriaceae o0 o018 sumunique 138

Thioalalispiraceae 149 00000 Bacteroidaceae 000 01362 Mulivoraceae 00 o018 - sumshared 20

Ectothiorhodospiraceae 132 0,0000  Prolibacteracea 000 01321 Deferrisomataceae 00 0013 sumunatilated 845

Anaerolineaceae 03 00000 Caditvichaceae 000 01147 Fimbrimonadaceae 00 0013

Sulfurovaceae 031 00000 Verncomicrobiaceac 000 00937 Competibacteracese 000 00126 o

Nitrospinaceae 025 00000 Adehydirespiratoraceac 0,00 00900 Mariiabilaceae 00 o016
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Actinomarinaceae 001 00000 Chromatiaceae 000 00832 Kofleriaceae 00 0015
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LTPlus_Full_taxonomy ILLUMINA PACBIO NANOPORE
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