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MULTIPLE SEQUENCE ALIGNMENT
I ntroduction: Multiple Sequence Alignment poses a challenging and fascinating
endeavor in computational biology. The computational methods use in multiple

sequence alignments have tremendous importance in solving a series of related



biological problems

For example, a great discovery in molecular biology was the surprising
similarity between the DNA sequences of distinct organisms. In fact, similar genes
often perform identical functions across different species. In other instances, similar
genes evolve or mutate in different species and therefore perform altered functions.
Simultaneous alignment of nucleic acidamninoacid sequences allows the
examination of the evolutions of mutations among similar genes (Mount, 141).

The ability to mathematically distinguish between gene sequences is also of
great use in phylogenetic analysis. Aligned sequences yield predictions in each
column of the mutation that occurred at a given site during the evolution of the
sequence family. While prior knowledge of the actual nature of an evolutionary tree
is needed for proper assessment, multiple sequence alignment algorithms are of great
use in constructing the exact nature of evolutionary mutations.

One subsection of multiple sequence alignment algorithms focuses solely
on the localized alignments of a subset of each sequence. Instead of examining the
global alignment, which includes the relationship of all parts of a sequence, localized
analysis removes highly conserved regions in the alignments. These highly
conserved subsequences are used to build a “profile”. Once established a profile is
used to search a target sequence for possible matches (Mount, 162). A related type of
analysis uses blocks to identify motifs in protein sequences. Proteins have higher
level structures and a motif is a certain combination of these structures (such as a
helix-loop-helix structure). ( Setubal, 253). Motifs are extremely important as
potential binding sites and the discovery of such structures by pattern matching in
related proteins is of great importance.

Generally, if the structure of one of more members of an alignment is known,

it is possible to predict the amino acids that hold the same relationships in other



proteins. These alignments can uncover both underlying structural and functional
relationships. One example, isthat aligned promoters of a set of similarly regulated
genes may reveal consensus-binding sites for regulatory proteins. In addition, once a
consensus pattern has been found between sequence, database searching can be
performed to find related sequence in other organisms.

The importance of multiple string alignment is indisputable. However,
implementing efficient algorithms poses several computational difficulties.

As expected, the problem of sequencing several genes simultaneously poses
new obstacles when compared to the standard two-sequence case. The different
types of multiple sequence alignment algorithms can be divided into classes: 1) global
alignment algorithms that progressively align a series of sequences 2) iterative
methods that make an initial alignment and then revise 3) statistical methods. In this
project we are mainly focusing on the comparison between progressive global
alignments, iterative methods and statistical algorithms.

Below isatable we created to summarize the differences between the varying

approaches to multiple sequence alignment.
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Problem: In this project, we explore the different methods of multiple sequence
alignment. Using existing data for a variety of protein sequences, we sample
algorithms that use progressive global alignment methods (i.e. global dynamic
programming), iterative methods, astatisticalmethods. In attempting to program, a
couple of the methods ourselves, we have drawn conclusions about some of the
computational difficulties that multiple sequence alignment include. In addition, by
exploring examples from each subtype of algorithms, we can draw conclusions on the

usefulness and effectiveness of all such methods.

Backaground on Multiple Sequence Alignment M ethods:

Global Alignment (dynamic programming) —

When solving the computational problem of multiple sequence
alignment, a natural generalization is to expand the two-sequence case. The basic
algorithm for the global comparison of two sequences, is to assign a score. A positive
number is assigned for a match between the two base paisteinsin a sequence,
a negative number for a mismatch and a more severe penalty for a gap. A standard
application of dynamic programming is used to calculate the score with gap
penalties/etc for the entire sequence (Setubal, 50).

In the multiple sequence case, the issue of scoring becomes more complex.



With several sequences, scores are calculated by assigning a score to each column.
The sum-of-pairs or SP measure is often used to calculate values for a sequence. The
sum-of-pairs function is the sum of pairwise scores of all pairs of symbolsin agiven
column. A k-dimensional array would be an obvious solution for dynamic
programming, but it will quickly eat up time and space. A standard application of
dynamic programming for multiple sequences takes exponential time. Even with time
saving measures, a multiple sequence alignment of three sequences takes O(n"3) time.
Asaresult, only 3 or 4 sequences can be redlistically used when implementing a
global dynamic programming algorithm.

Due to the slow nature of dynamic programming algorithms, heuristics are
often used to give reasonable approximations quickly.. One such algorithmis Star
Alignment, which consists of building a multiple aignment based upon pairwise
alignments between a fixed sequence of the input set. The result isafeasible
polynomial time algorithm. Another approach to the global alignment problem is
Tree alignments, where aweight is computed for each edge of atree. The star
alignment is a particular case of the tree alignment algorithm, in which the star is the
tree(Setubal, 79).

In general, the major problems with the global alignment approach are that
only afew segquences (even with speedy heuristics) can be sequenced at once. Pure
dynamic programming yields accurate results, but is simply too slow with out
heuristics to approximate the heavy computation. In addition the heuristic
approaches, yield good answers, but are often dependent on the initial sequences
compared. A bad choice for the first sequence can yield an inaccurate result.

Our representative of this genre of multiple sequence alignment
algorithmsis the implementation of software CLUSLAW on the gene data (collected

and listed below). CLUSTLAW works asfollows:



ClustalW is a multiple sequence alignment program which aligns proteinsin the
following steps:
1. Pairwise alignments of all the sequences are performed with scores recorded
2. A phylogenetic treeis produced based on these scores, using progressive
alignment and dynamic programming methods. In general, the closer-related
sequences are placed closer to one another in the tree.

3. Using thistree, the sequences are aligned.

The genetic distance is the number of mismatched positionsin an
alignment (not including gaps) divided by the total number of matched positions.
Sequences contributions are weighted based on their relationships from the tree.
Weights are based on the distance of each sequence from the root of the tree.

Gaps provide a penalty to the score. There is a penalty for opening a gap
within a sequence alignment, opening a gap adjacent to another gap, and enhancing or
shrinking already present gaps. Tables based on observed gaps for certain proteins are
also utilized in calculating this penalty, and these tables also provide an intuition of
the correct alignment. The penalties are customizable, but for purposes of this
experiment, the default values for ClustalW 1.82 have been chosen.

ClustalW works well in alignment when protein sequences are closely
matched to one another. However, in cases where the sequences are far apart from one
another when pairwise-aligned, more errors are made, and these errors are propagated

to the tree construction, as well as the final results.

Iterative M ethods:
The main of example of iterative methods in the paper is our basic

implementation of the SAGA algorithm. SAGA is a genetic algorithm that ssimulated



changes in a group of alignments in an evolutionary manner. In this project, we wrote
a simplifiedversion of this algorithm (the code is attached at the end of the paper as

Appendix A). The program is written in the language K.

Statistical Methods:HMM
Local Alignment : Searching for Motifs and Blocks

Primarily consisting of the EM algorithm(or MEME algorithm), this
category of methods are used on a set of sequences that are expected to have a
common subsequence that is not readily recognizdbigally a guess is made to the
location and size of a site of interest in each of the sequences. These sites are aligned
for all sequences. The EM algorithms then consists of the two steps: theexgeot
ion step and the 'Mmaximizationstep. In the expectation step, the conditional
probabilities offinding the site at each of thositionsin thesequencare calculated.
In the maximizationstep, thenext count®f bases or aminacidsfor eachpositionin
the site found in the expectation step substitutedor the previous set. The
expectation is step is then repeated with the new counts. The algmphaithe
two steps until the results converge (Koski, 87).

MEME (Multiple EM for Motif Elicitation) is a common software tool
to perform locaimultiple sequence alignments using the EM algorithm. The software
algorithmsearchesver a range of possible motif widths. The most probably motif
width for each profile is found by calculating tloglikelihoodscore after the first
iteration of the EM algorithm. The remaining iterations of the algorithm find the best
EM estimate for the given width. The software supports searching for one expected
occurrence of a motif per a sequence, a search for zero ocomeencef a motif

per sequence, and finally for a motif to appear any number of times per sequence.



Global Alignment (and local): Building M odel and creating M SA with HMM
A Hidden Markov Model uses statistics and prior information about a set of

sequences to create all possible combinations of matches, mismatches, ans gaps in
ultimating creating an alignment. HMMs require a large number of sequences
(typically 20-100) in order to “train” the model, but no insertion/delepenaltiesare
need and no sequence ordering is required. The results of Hitdkav Models
are comparable if not better than othailtiple sequence alignment methods (Mount,
185).

In particular, a certain structured Hidden Markov Model called a profile
HMM is used to model multiple alignments. For the moment we will assume that a
correct multiple alignment is given. Using this alignment, a profile HMM can be
built and used to find and score potential matches to new sequences. The standard
structure of the profile HMM consists of a series of N identical match states that are
separated by transition probabilities of 1. The model deals with gaps, by treating
insertions and deletions separately. The standard model is illustrated below, where
match state represent the mostly conserved positions in the sequence family, the insert
states represent subsequences that have been inserted in some members of the family
and the delete states are silent states representing subsequences that have been deleted

in some members of the family (Durbin, 104).



- match state ’insert state . delete state —» transition probability

For a given sequence alignment, the most probable path through the
model is determined by a decoding algorithm. A common solution is the Viterbi
algorithm which finds the most probable path through the profile HMM recursively.
A multiple sequence alignment is created by by calculating a viterbi alignment for
each individual sequence. The residues aligned to the same profile HMM match state
are aligned in columns. This gives rise to an impodédférencebetween HMM
multiple alignments and msa's createdraglitionalmethods. The choice of where or
how to put the “insert” residues in the alignment is arbitrary. The insert states are
considered to represent segments of a sequence whichamevertec&nd not
meaningfully alignable. According to Durbin, this is a biologically more realistic
view of alignment. Other msa algorithms align entire sequences regardless of
whether the sequences are meaningfully alignable (Durbin, 151).

In this project, twalifferentmethods of exploring HMMs were utilized.
Our groupinitially begin by attempting to code a Multiple Sequence Alignment
Algorithm using profile HMMs. The algorithm followed the following procedure:

1) First a length of the profile HMM was determined by averaging the length of all
the sequences in a given gene family. All other parametersnitaibzed.

2) The model was trained with a subset of the data sequences. The estimated model



was create using a variation of the Baum-Welch algorithm. First a forward
algorithm for profile HMMs was used and then a backward algorithm. The
forward and backward algorithms were then combined to estimate the emission
and transitiorprobabilitiesusing the Baum-Welch Re-Estimation Equations. The
emissiongrobabilityare defined to be therobabilityof seeing a certain symbol
(in this case an amino acid), given the fact that we are in a given state. The
transitionprobabilitiesare theprobabilitiesof entering state i, given that we have
started in state j. With Baum Welch, we improve with each iteratitimeof
probability of a given sequence being observed. The iteration stop when a limiting
probability is achieved (the model should eventually converge)

3) Finally, all sequences not in the training setaignedto the final model using the

Viterbi algorithm and a multiple alignment is built.

Unfortunately, the project of coding a HMM algorithm in matlab was too
ambitious for the limited time alloted. While we were somewhat successfully in
attempting to write code to train a model, Matlab was simply too slow to get
any meaningful output. For example, we were able to write preliminary code
that created a HMM profile of an imaginary sequence of a few states. However,
even the smallest gene sequences in our data set required a profile of a
minimum of 1500 states. This was far too difficult to manage efficiently in
matlab.

Unable to write functional matlab code to create multiple sequence
alignments with HMMs, we tested the data using the program HMMER. The
HMMER software uses an approach listed above to create profile hidden Markov
models (profile HMMs) to do sensitive databasarchingising statical descriptions

of a sequence family's consensus.



Data:

The data for all experiments with existing software and code we
constructed ourselves are amino acid sequences found on various websites Below we
have listed brief descriptions of each of the genes used in this project.

Gene: BACE

Description: Beta-secretase precursor protein found in brain tissue. Responsible for
proteolytic processing of the Amyloid Percursor Protein (APP), which generates
amyloid beta peptide (Abeta). And, Abeta is an early and critical feature of
Alzheimer's disease. Development of BACE inhibitors might assist treatment of
Alzheimer's disease.

BACE cleaves at the Amino Terminus of the Abeta peptide sequence,
between residues 671 and 672 of APP, leading to the generation and extracellular
release of beta-cleaved soluble APP, as well asassticiatedaboxy-terminal

fragment which is later released by gamma-secretase.

Gene: CTSE or CATE

Description: The predicted sequence of human gastric cathepsin E (CTSE) was
determined by analysis of cDNA clones isolated from a library constructed with
poly(A+) RNA from a gastric adenocarcinoma cell line. The CTSE cDNA clones

were identified using a set of complementary 18-base oligonucleotide probes specific
for a 6-residue sequence surrounding the first active site of all previously
characterized human aspatrtic proteinases. The CTSE gene was localized to human
chromosome 1 by concurrent cytogenetic and cDNA probe analyses of a panel of
human x mouse somatic cell hybrids.

The intracellular location and distribution of CTSE in lymphoid-



associated tissue causes scientists to believe that it may have arolein immune

function. CTSE is amember of the Petidase family A1 (Pepsin).

Gene: GLTA or CISY
Description: Thisgeneisamember of the citrate synthase family, whichisfound in
nearly all cells capable of oxidative metabolism. GLTA encodes citrate synthase from
anovel bacterial isolate (DS2-3R) from Antarctica, and has been cloned, sequenced
and over-expressed in Escherichiacoli.

Both the recombinant and the native enzymes were purified from DS2-
3R, and are cold-active with a temperature optimum of 31 degrees C. In addition the
enzymes are rapidly inactivated at 45 degrees C, and show significant activity at 10

degrees C and below.

Gene: CS (Citrate synthase, mitochondrial [Precursor])

Description: This geneis another member of the citrate synthase family. The
nucleotide sequence encoding the CS gene was determined from the sequencing of the
CS cDNA isolated from a human heart cDNA library. The primary sequence of CS
deduced from its nucleotide sequence reveals a highly conserved, albeit dlightly

larger, protein of 466 amino acids, with 95% homology to its pig homologue. The
data also indicates that the human genomic CS gene contains no introns, and confirms

the location of the human CS gene on chromosome 12.

Gene: POL (Protease)
Description: This gene belongs to the Peptidase family A2, AKA the RetroPepsin
family. This geneisfound in immune-deficiency viruses such as HIV-1, HIV-2/

SIVSMM / MAC, SIVAGM, SIVMND, LV1-1KS1, FIV, EAIV, and BIV. Itisbeing



analyzed for purposes of treating HIV. A branching order has yet to be found among

differing groups of immune-deficiency viruses.

Experiments:

1. Global Alignment — CLUSTALW SOFTWARE:
The experimentconsistedof simply running software on all of the gene data
listed above. The print outs for each of the CLUSTALW runs on each gene
family are attached at the end of this document.

Since the experiments conducted in this report involve closely related
proteins, ClustalW worked well on them. Based on the results, within the BACE, CS,
GLTA, CATE, and POL proteins, the sequences aligned fairly well. In the BACE,
CATE, and POL experiments, the sequences aligned with 10% distances from one
another or less.

In the CS experiment, all sequences aligned with less than 10%
distances, except CISY_DAUCA which came up around 34.6% distance. In the
GLTA experiment, only four genes aligned with less than 10% distance, with all the
others aligning with 10-28% distance.

In the CISY experiment, which uses both GLTA and CS proteins,
the tree structures produced matched those of GLTA and CS, with the exception
of CISY_DAUCA. Furthermore, the sequence distances measured were roughly
the same as the GLTA and CS counterparts, witlthe exception of
CISY_DAUCA, whose distance came out fairly lower in the CISY experiment.
The explanation for CISY_DAUCA's change of location in the tree and lower
distance is probably due to its close match with the GLTA proteins, in spite

CISY_DAUCA being a CS protein.



2. lterative — SAGA genetic algorithm implementation
simple Genetic Algorithm for the MSA problem

We developed a program in K that implements a very basic version of the
genetic algorithm described in [1]. Given the initial sequences, a population of
MSA:s is created and then evolved through various random “evolutionary”
events called operators. In this program, we incorporated three operators:

- Recombination (crossover)

- Gap insertion

 Block shuffling

The operators act on MSAs that are chosen randomly according to their weights
(scores)Each generation of MSAsomprises the best scoring 50% of MSAs

from the previous generation and another 50% of mutated MSAs generated
with the use of the three operators. We tested our program with the first 60
characters of the following proteins:

Name: CARP_CANTR

WebID: Q00663

Gene: SAPT1.

Foundin: Candida tropicalis (Yeast)

Size=394

Sequence=
MATIFLFTKN VFIALAFALF AQGLTIPDGI EKRTDKVVSL DFTVIRKPFN ATAHRLIQKR
SDVPTTLINE GPSYAADIVV GSNQQKQTVV IDTGSSDLWV VDTDAECQVT YSGQTNNFCK
QEGTFDPSSS SSAQNLNQDF SIEYGDLTSS QGSFYKDTVG FGGISIKNQQ FADVTTTSVD
QGIMGIGFTA VEAGYNLYSN VPVTLKKQGI INKNAYSCDL NSEDASTGKI IFGGVDNAKY
TGTLTALPVT SSVELRVHLG SINFDGTSVS TNADVVLDSG TTITYFSQST ADKFARIVGA
TWDSRNEIYR LPSCDLSGDA VVNFDQGVKI TVPLSELILK DSDSSICYFG ISRNDANILG
DNFLRRAYIV YDLDDKTISL AQVKYTSSSD ISAL

Name: CARP_CRYPA

WebID: P11838

Gene: EAPA

Foundin: parasitica

Size=419

Sequence=
MSSPLKNALV TAMLAGGALS SPTKQHVGIP VNASPEVGPG KYSFKQVRNP NYKFNGPLSV
KKTYLKYGVP IPAWLEDAVQ NSTSGLAERS TGSATTTPID SLDDAYITPV QIGTPAQTLN
LDFDTGSSDL WVFSSETTAS EVDGQTIYTP SKSTTAKLLS GATWSISYGD GSSSSGDVYT
DTVSVGGLTV TGQAVESAKK VSSSFTEDST IDGLLGLAFS TLNTVSPTQQ KTFFDNAKAS
LDSPVFTADL GYHAPGTYNF GFIDTTAYTG SITYTAVSTK QGFWEWTSTG YAVGSGTFKS
TSIDGIADTG TTLLYLPATV VSAYWAQVSG AKSSSSVGGY VFPCSATLPS FTFGVGSARI
VIPGDYIDFG PISTGSSSCF GGIQSSAGIG INIFGDVALK AAFVVFNGAT TPTLGFASK

Name: CARP_NEUCR

WebID: Q01294

Gene: PEP-4.

FoundIn: Neurospora crassa

Size=396

Sequence=
MKGALLTAAM LLGSAQAGVH TMKLKKVPLA DELESVPIDV QVQHLGQKYT GLRTESHTQA
MFKATDAQVS GNHPVPITNF MNAQYFSEIT IGTPPQTFKYV VLDTGSSNLW VPSSQCGSIA
CYLHNKYESS ESSTYKKNGT SFKIEYGSGS LSGFVSQDRM TIGDITINDQ LFAEATSEPG
LAFAFGRFDG ILGLGYDRLA VPGITPPFYK MVEQKLVDEP VFSFYLADQD GESEVVFGGV



NKDRYTGKIT TIPLRRKAYW EVDFDAIGYG KDFAELEGHG VILDTGTSLI ALPSQLAEML
NAQIGAKKSW NGQFTIDCGK KSSLEDVTFT LAGYNFTLGP EDYILEASGS CLSTFMGMDM
PAPVGPLAIL GDAFLRKYYS IYDLGADTVG IATAKR

Name: CARP_RHICH

WeblID: P06026

Gene:

FoundIn: Rhizopus chinensis (Bread mold)

Size=393

Sequence=
MKFTLISSCI AIAALAVAVD AAPGEKKISI PLAKNPNYKP SAKNAIQKAI AKYNKHKINT
STGGIVPDAG VGTVPMTDYG NDVEYYGQVT IGTPGKKFNL DFDTGSSDLW IASTLCTNCG
SRQTKYDPKQ SSTYQADGRT WSISYGDGSS ASGILAKDNV NLGGLLIKGQ TIELAKREAA
SFANGPNDGL LGLGFDTITT VRGVKTPMDN LISQGLISRP IFGVYLGKAS NGGGGEYIFG
GYDSTKFKGS LTTVPIDNSR GWWGITVDRA TVGTSTVASS FDGILDTGTT LLILPNNVAA
SVARAYGASD NGDGTYTISC DTSRFKPLVF SINGASFQVS PDSLVFEEYQ GQCIAGFGYG
NFDFAIIGDT FLKNNYVVFN QGVPEVQIAP VAQ

We used 30 generations of 100 MSAs each and we achieved a score of 63
compared to 84 by CLUSTALW. The scoring array used was a standard
PAMZ250 array. Here is the output:

S: optimize[Snum;30;100]
0

"BEST SCORE: -32"
("-MATIFLFTKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR-------
"-ee--MSSPLKNALVTAMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV--"
L— MKGALLTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRTESHTQA"
"----MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYNKHKINT---")

"BEST SCORE: -32"
("-MATIFLFTKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR-------
"-er--MSSPLKNALVTAMLAGGALSSPTKQHVGIPYNASPEVGPGKYSFKQVRNPNYKFNGPLSV--"
L— MKGALLTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRTESHTQA"
"----MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYNKHKINT---")

"BEST SCORE: -32"
("-MATIFLFTKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR-------
"-e---MSSPLKNALVTAMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV--"
L— MKGALLTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRTESHTQA"
"----MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYNKHKINT---")

"BEST SCORE: -32"
("-MATIFLFTKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR-------
"-e---MSSPLKNALVTAMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV--"
L— MKGALLTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRTESHTQA"
"----MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYNKHKINT---")

"BEST SCORE: -13"
("MATIFLF-TKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR--"

"M-SSPLK-NALVTAMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV-"
"M-KGALLTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRT-ESHTQ-A"
"M-KFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYN-KHKIN-T")

5

"BEST SCORE: -13"
("MATIFLF-TKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR--"
"M-SSPLK-NALVTAMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV-"
"M-KGALLTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRT-ESHTQ-A"
"M-KFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYN-KHKIN-T")



6

"BEST SCORE: 13"

("MATIF--LFTK-NVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR---"
"MSSPLKNALVT-AMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPL--SV---"
"MK---GALLTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTG-LRTE--SHTQA"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYN-KHKI--NT---")

7

"BEST SCORE: 13"
("MATIF--LFTK-NVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR---"
"MSSPLKNALVT-AMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPL--SV---"
"MK---GALLTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTG-LRTE--SHTQA"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYN-KHKI--NT---")

8

"BEST SCORE: 13"
("MATIF--LFTK-NVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR---"
"MSSPLKNALVT-AMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPL--SV---"
"MK---GALLTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTG-LRTE--SHTQA"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYN-KHKI--NT---")

9

"BEST SCORE: 17"
("M-ATIF---LFTKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR"
"M-SSPLKNALVTAMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKF---NGPLSV"
"M-KGAL---LTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRTESHTQA"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYNK---HKINT-")

10

"BEST SCORE: 17"
("M-ATIF---LFTKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR"
"M-SSPLKNALVTAMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKF---NGPLSV"
"M-KGAL---LTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRTESHTQA"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYNK---HKINT-")
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"BEST SCORE: 17"
("M-ATIF---LFTKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR"
"M-SSPLKNALVTAMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKF---NGPLSV"
"M-KGAL---LTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRTESHTQA"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYNK---HKINT-")

12

"BEST SCORE: 17"
("M-ATIF---LFTKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR"
"M-SSPLKNALVTAMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKF---NGPLSV"
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"M-KGAL---LTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRTESHTQA"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYNK---HKINT-")
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"BEST SCORE: 17"
("M-ATIF---LFTKNVFIALAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATAHRLIQKR"
"M-SSPLKNALVTAMLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKF---NGPLSV"
"M-KGAL---LTAAMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHLGQKYTGLRTESHTQA"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAIQKAIAKYNK---HKINT-")
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"BEST SCORE: 41"
("MATIFLFTKNVFIALAFALFAQGL--TIPDGIEKRTDKV-VSLDFTVIRKPFNATAHRLIQKR-"
"MS-SPLKNALVTAMLAGGALSSPTKQHVGIPVNASPE---VGPGKYSFKQVRNPNYKFNGPLSV"
"MKGALLTAAMLLGSAQAGVHTMKLKK---VPLADELESVPIDVQVQHLGQKYTGLRTESHTQA-"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPN---YKPSAKNAIQKAIAKYNKHKINT-")

16



"BEST SCORE: 41"

("MATIFLFTKNVFIALAFALFAQGL--TIPDGIEKRTDKV-VSLDFTVIRKPFNATAHRLIQKR-"
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"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPN---YKPSAKNAIQKAIAKYNKHKINT-")
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"BEST SCORE: 41"
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"BEST SCORE: 41"
("MATIFLFTKNVFIALAFALFAQGL--TIPDGIEKRTDKV-VSLDFTVIRKPFNATAHRLIQKR-"
"MS-SPLKNALVTAMLAGGALSSPTKQHVGIPVNASPE---VGPGKYSFKQVRNPNYKFNGPLSV"
"MKGALLTAAMLLGSAQAGVHTMKLKK---VPLADELESVPIDVQVQHLGQKYTGLRTESHTQA-"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPN---YKPSAKNAIQKAIAKYNKHKINT-")
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"BEST SCORE: 41"
("MATIFLFTKNVFIALAFALFAQGL--TIPDGIEKRTDKV-VSLDFTVIRKPFNATAHRLIQKR-"
"MS-SPLKNALVTAMLAGGALSSPTKQHVGIPVNASPE---VGPGKYSFKQVRNPNYKFNGPLSV"
"MKGALLTAAMLLGSAQAGVHTMKLKK---VPLADELESVPIDVQVQHLGQKYTGLRTESHTQA-"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPN---YKPSAKNAIQKAIAKYNKHKINT-")
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"BEST SCORE: 41"
("MATIFLFTKNVFIALAFALFAQGL--TIPDGIEKRTDKV-VSLDFTVIRKPFNATAHRLIQKR-"
"MS-SPLKNALVTAMLAGGALSSPTKQHVGIPVNASPE---VGPGKYSFKQVRNPNYKFNGPLSV"
"MKGALLTAAMLLGSAQAGVHTMKLKK---VPLADELESVPIDVQVQHLGQKYTGLRTESHTQA-"
"MKFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPN---YKPSAKNAIQKAIAKYNKHKINT-")
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"BEST SCORE: 63"
("MATIFLFTKNVFIA---LAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATA--HRLIQKR------- "
"MS---SPLKNALVT---A--MLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV----"
"M------- KGALLTA---AMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHL--GQKYTGLRTESHTQA"
"M------- KFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAI-----QKAIAKYNKHKINT")
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"BEST SCORE: 63"
("MATIFLFTKNVFIA---LAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATA--HRLIQKR------- "
"MS---SPLKNALVT---A--MLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV----"
"M------- KGALLTA---AMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHL--GQKYTGLRTESHTQA"
"M------- KFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAI-----QKAIAKYNKHKINT")
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"BEST SCORE: 63"
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"MS---SPLKNALVT---A--MLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV----"
"M------- KGALLTA---AMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHL--GQKYTGLRTESHTQA"
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"BEST SCORE: 63"
("MATIFLFTKNVFIA---LAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATA--HRLIQKR------- "
"MS---SPLKNALVT---A--MLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV----"
"M------- KGALLTA---AMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHL--GQKYTGLRTESHTQA"
"M------- KFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAI-----QKAIAKYNKHKINT")
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"BEST SCORE: 63"



("MATIFLFTKNVFIA---LAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATA--HRLIQKR------- "
"MS---SPLKNALVT---A--MLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV----"
"M------- KGALLTA---AMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHL--GQKYTGLRTESHTQA"
"M------- KFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAI-----QKAIAKYNKHKINT")

27

"BEST SCORE: 63"
("MATIFLFTKNVFIA---LAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATA--HRLIQKR------- "
"MS---SPLKNALVT---A--MLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV----"
"M------- KGALLTA---AMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHL--GQKYTGLRTESHTQA"
"M------- KFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAI-----QKAIAKYNKHKINT")
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"BEST SCORE: 63"
("MATIFLFTKNVFIA---LAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATA--HRLIQKR------- "
"MS---SPLKNALVT---A--MLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV----"
"M------- KGALLTA---AMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHL--GQKYTGLRTESHTQA"
"M------- KFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAI-----QKAIAKYNKHKINT")

29

"BEST SCORE: 63"
("MATIFLFTKNVFIA---LAFALFAQGLTIPDGIEKRTDKVVSLDFTVIRKPFNATA--HRLIQKR------- "
"MS---SPLKNALVT---A--MLAGGALSSPTKQHVGIPVNASPEVGPGKYSFKQVRNPNYKFNGPLSV----"
"M------- KGALLTA---AMLLGSAQAGVHTMKLKKVPLADELESVPIDVQVQHL--GQKYTGLRTESHTQA"
"M------- KFTLISSCIAIAALAVAVDAAPGEKKISIPLAKNPNYKPSAKNAI-----QKAIAKYNKHKINT")

[1] C. Notredame and D.G. Higgins, “SAGA: sequence alignment by genetic
algorithm,” Nucleic Acids Research, 1996, Vol. 24, No. 8

3.HMM : HMMER Software

Output from running trials with the HMMER software on several gene
familiesisincluded at the end of the paper.
As noted in the description earlier in the project, HMM profile alignments differ from
the traditional multiple sequence alignments in that alignments are not made for
biologically meaningless sequences of insertions.

Results for Base:
Number of sequences: 3
Total #residues: 1503
Smallest: 501
Largest: 501
Average length:  501.0
Alignment length: 501
Averageidentity: 97%
Most related pair:  99%
Most unrelated pair: 96%
Most distant seq:  96%

Results for Cate:
Number of sequences:. 4
Total #residues. 1582




Smallest: 391
Largest: 398
Averagelength:  395.5
Alignment length: 398
Averageidentity: 13%
Most related pair:  23%
Most unrelated pair: 7%
Most distant seq: 9%

Results for Cisy:
Number of sequences: 23
Total #residues: 9663
Smallest: 375
Largest: 472
Averagelength:  420.1
Alignment length: 490
Averageidentity: 15%
Most related pair:  98%
Most unrelated pair: 3%
Most distant seq: 8%

Resultsfor CS:
Number of sequences:. 4
Total #residues: 1835
Smallest: 433
Largest: 472
Average length:  458.8
Alignment length: 472
Averageidentity: 28%
Most related pair:  96%
Most unrelated pair: 6%
Most distant seq: 9%

Resultsfor GLTA:
Number of sequences: 19
Total #residues: 7828
Smallest: 375
Largest: 437
Averagelength:  412.0
Alignment length: 455
Averageidentity: 19%
Most related pair:  98%
Most unrelated pair: 3%
Most distant seq: 8%

Results for POL :
Number of sequences: 53
Total #residues: 53800
Smallest: 100
Largest: 1146
Averagelength:  1015.1
Alignment length: 1199
Averageidentity: 16%
Most related pair:  100%
Most unrelated pair: 2%
Most distant seq: 7%

Overal, HMMER performed poorer alignment results in comparison to CLUSTALW.
(Average identity was 20% or lower for all test genes except BACE.) Specifically,
areas of the sequences that were aligned with CLUSTALW were not aligned in when

HMMER was used.



HMMER uses two modes: An insertion state (areas in lower-case letters)
and a match state (areas in upper-case letters). HMMER attempts to align sequences
only when it is in match state, and doesn't worry of alignment in the insertion state.
According to the results, HMMER was scarcely using the insertion mode, causing
portions of the sequences in match mode to match up that shouldn't. Furthermore, in
some cases, identical letters were appearing diagonal to one another in the match
mode. A little more insertion modes elsewhere would've caused these identical letter
portions to align, thus yielding higher average identity percentages.

Conclusions:

As expected, the results from the progressive method global alignment
based software, CLUSTALW, were favorable. The multiple sequence alignments
generated for the various genes scored relatively well. However, the success of
CLUSTALW may come from the fact that all the genes in each family are closely
related and only a small number of sequences were given as input for each trial.

The results of the tests using Hidden Markov Model software, HMMER
were disappointing in comparison. The multiple sequence alignments produced
yielded poor percentages of matching. Combined with the fact that the HMMER
produced multiple sequence alignments were often worse the progressive method
based alignments made with CLUSTALW, a closer examination of the HMM
algorithm used should be made.

Oneposibbleproblem was that each data family fed into the HUMMER program
had a relatively small number of sequences. In the literature researched, Hidden
Markov Models typically need between 20- 200 training sequences in order to
produce an accurate model.

One conclusion may be that we simply to not give the software enough data.

After looking at the results from HMMERt seems that another problem



was that some of the match states are redundant and should be absorbed in an insert
state. Durbin suggests that such problems may occur because the initial choice for the
length of the model was inappropriate or because local optima were encountered
during the initial training of the HMM profile. A possible solution to this problem is

to adaptively modify a models structure while it is being trained.
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Appendix A - Source Code (align.k):

::::::::::::::::::::::::::::::/
/ FUNCTION: SP[msa]
/
[rmm e /
/ Calculates the score of a multiple sequence alignment (msa)

/
/::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::::::::::::::::::::::::::::/

SP: { [msa]
n: #msa

pairs: A[X] :(x,/:((x+1)+!(n-x+1)))}'n
+/({[v] :+/(PAM250 ./: (+V))}(msa[pairs]))

:::::::::::::::::::::::::::::::/
/ FUNCTION: init
/

frm e e e /
/ Creates the initial population (generation 0)
/::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::::::::::::::::::::::::::::/
init: {

G:: npop#0

k: 0

do[npop

offs: nseq _draw 10 /

randomly select offsets
max: |/offs+#:'S
/ add offsets at the beginning and then pad the sequences
GIK]:: {[i] :((offs[i]#20),S][i],(((max-offs[i])-#S][i])#20))}''nseq
k+: 1
]



/::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::::::::::::::::::::::::::::/
/ FUNCTION: straln
/

[rmm e /
/ Converts an alignment from numerical to letter format

/
/::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::::::::::::::::::::::::::::/
straln: { [msa]

:({[v] :nucleotides|v]}'msa)
/::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::::::::::::::::::::::::::::/

/ FUNCTION: choose_op
/

[ rmm e /
/ Choose an operator according to the weights

/
/::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::::::::::::::::::::::::::::/
choose_op: {

‘((+\w_op)>*(1 _draw +/w_op))?1
/::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::::::::::::::::::::::::::::/

/ FUNCTION: choose_parent
/
[rmm e /



choose_parent: {
pid: ((+\w_msa)>*(1 _draw +/w_msa))?1
w_msalpid]:: w_msa[pid]-1
‘pid

}

insert_gaps: { [pid]
/ Split sequences in two clusters according to their distance
pairs:,/(('nseq),/:\:(Inseq))
sco: SP'G[pid][pairs]
poles: pairs[sco?&/sco]
i:0
clusterl: !0
cluster2: !0
do[nseq
[SP[G]pid][poles[0],i]]>SP[G[pid][poles[1],i]]; clusterl,: i; cluster2,: i]
i+: 1

]
gaps: *(1 _draw 5)+1

n: #G[pid][0]
posl: 0
pos2: n-posl
bestscore: -1000
bestmsa: G[pid]
while[posl<n
msa: G[pid]
r: posl+!(n-posl)
msa][clusterl]: {[i] :(msa[i][!posl],(gaps#20),msali][r])} clusterl
r: pos2+!(n-pos2)
msa][cluster2]: {[i] :(msali][!pos2],(gaps#20),msali][r])} cluster2
posl+: 1
pos2-: 1
if[~test_msa[msa]; \"ERROR (INSERTGAP)"; G[-1])]
score: SP[msa]



if[score>bestscore; (bestmsa: msa; bestscore: score)]
]
/ \bestscore
‘bestmsa

}

shuffle_blocks: { [pid]
bestscore: -1000
bestmsa: G[pid]
bounds: {[v] :&~(v=(0,V[!(-1+#V)]))}' (G[pid]=20) / get space block
bounds
k:0
while[k<nseq
msa: G[pid]
hcut: ?((_ nseq%?2) _draw nseq)
j: 0
while[j<#hcut
Ji: heut[j]
If[1<#bounds]jj]
i: 2*(*(1 _draw (_ (#bounds]jj])%2))) / choose block to be
shifted
shift: *(1 _draw 2) / shift left or right?
Ibound: boundsijj][i]
rbound: boundsi[jj][i+1]
if[lbound=0; shift: 0]
Ibound-: shift / left
block bound
rbound-: shift / right
block bound
t: msa]jj;|Ibound] / swap
msa(jj;lbound]: msal[jj;rbound]
msa[jj;rbound]: t

1
]

if[~test_msa[msa]; (\"ERROR (SHUFFLEBLOCK)"; G[-1])]



score: SP[msa]
if[score>bestscore; (bestmsa: msa; bestscore: score)]
k+:1

I \J(">>", $bestscore)

‘bestmsa
}
/::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::::::::::::::::::::::::::::/
/ FUNCTION: recombine
/
e /
/ Operator for recombining two alignments
/
/::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::::::::::::::::::::::::::::/

recombine: { [pid]
msal: G[pid[0]]
msa2: G[pid[1]]
bestscore: -1000
bestmsa: msal
ii 1l
do[i<#*msal
msall: +(+msal)[!i]
msal2: +(+msal)[i+!((#*msal)-i)]

split: {[i] :*&(+\~msaZ2[i]=20)=(1++/~msall[i]=20)}'#msal

msa2l: msa2 @' (!:'split)
msa22: msa2 @' (split+!:'((#:'msa2)-split))

msa: msall ,' msa22

msa: msa ,' ((|/#:'msa)-(#:"'msa))#'20
if[~test_msa[msa]; (\"ERROR (RECOMBINE)"; G[-1])]
score: SP[msa]

if[score>bestscore; (bestmsa: msa; bestscore: score)]

msa: msa2l ,' msal2

msa: msa ,' ((|/#:'msa)-(#:"'msa))#'20
if[~test_msa[msa]; (\"ERROR (RECOMBINE)"; G[-1])]
score: SP[msa]

if[score>bestscore; (bestmsa: msa; bestscore: score)]



i+: 1
]

:bestmsa

}

localopt: { [pid]
bestscore: -1000
bestmsa: G[pid]
i:0
/ do[i<#*msal
msa: G[pid]
X: *(1 _draw #*msa)
V: (x++nseqg#'(!5))
Isa: msa @' v

/ SOS: NOT FINISHED
if[~test_msa[msa]; (\"ERROR (LOCALOPT)"; G[-1])]
score: SP[msa]
if[score>bestscore; (bestmsa: msa; bestscore: score)]

i+: 1
/]

:bestmsa

}

/ FUNCTION: make_child



make_child: { [op;pid]

::[op=0; insert_gaps[pid]; op=1; shuffle _blocks[pid]; op=2; recombine[pid]; op=3;
localopt[pid]; G[pid]]
}

update_wop: {

test_ msa: { [msa]
:S~(msa @' &:'~msa=20)
}



optimize: { [msa;generations;population]

S::msa

nseq:: #msa

/ get number of sequences

ngen:: generations /
number of generations

npop:: population /
population size

init[] /
initialize the population

g:0

w_op:: nop#100 /
initialize operator weights

credits_op:: nop#0 / credits
attributed to operators

while[g<ngen
if[(9!10)=0; update_wop([]; credits_op:: nop#0]

scores:: SP'G

index: >scores / sort
alignments according to score

scores:: scores[index]

G:: G[index]

w_msa:: _(1000*scores)%-+/scores / assign a weight to
each alignment

\g
\,/("BEST SCORE: ", $*scores)
\straln[*G]

C: _ npop%?2
while[c<npop
/ Choose operators, parents and make child

op: choose_op[]
pid: choose_parent][]



iffop=2; pid,: choose _parent[]]

child: make_child[op;pid]

child: +(+child)[&~(&/child=20)] / get rid of aligned
space blocks

/ Accept only if not duplicate
if[~)/(child ~/: G[!c])
Glc]:: child

/ SOS: Update entire list of related operators
if[SP[G[c]]>SP[G[*pid]]; credits_op[op]:: credits op[op]+16]
c+: 1
]
]
g+: 1
]
*G
}

/

/ MAIN PROGRAM

/ Optimizes Multiple Sequence Alignment of proteins using a Genetic Algorithm

PAM250::(2-200-41-1-1-1-2-1010-2110-6-3-1
-212-5-5-4-3-3-2-5-6-5-4-3-5-4 0-2-2-8 0-1
0-543-611-20-4-32-12-100-2-7-4-1
0-534-501-20-3-21-12-100-2-7-4-1
-4-4-6-59-5-21-520-4-5-5-4-3-3-1 0 7-1
1-310-55-2-3-2-4-30-1-1-310-1-7-5-1
-1-311-2-26-20-2-2203 2-1-1-2-3 0-1
-1-2-2-21-3-25-222-2-2-2-2-1 04-5-1-1
-1-500-5-20-25-301-11300-2-3-4-1
-2-6-4-3 2-4-22-36 4-3-3-2-3-3-22-2-1-1
-1-5-3-20-3-22046-2-2-1 0-2-1 2-4-2-1



0-421-402-21-3-22-11010-2-4-2-1
1-3-1-1-5-10-2-1-3-2-16 0010-1-6-5-1
0-522-5-13-21-2-11041-1-1-2-5-4-1
-2-4-1-1-4-32-23-3000160-1-22-4-1
1000-31-1-10-3-211-1021-1-2-3-1
1-200-30-100-2-100-1-1130-5-3-1
0-2-2-2-1-1-24-222-2-1-2-2-1 04-6-2-1
-6-8-7-7 0-7-3-5-3-2-4-4-6-52-2-5-617 0-1
-30-4-47-50-1-4-1-2-2-5-4-4-3-3-2 010-1
-1-1-1-1-1-1-2-2-1-1-1-1-1-1-1-1-1-1-1-1 0)
nop:: 3

/ number operators
nucleotides:: "ACDEFGHIKLMNPQRSTVWY -"
nucleotide letter codes
inpfile:: "seg-2"
if[0<# _i; inpfile:: _i[0]]
Salpha: O: inpfile
sequences from file
Snum: nucleotides ?/:/: Salpha
convert to numerical format

msa: optimize] Snum;1000;100]

Appendix B - Test Data Results:

HMMER ALIGNMENTS: Base Gene

#STOCKHOLM 1.0
#GFAU HMMER 2.2g9

#=GS sp|P56817|BACE_HUMAN AC  BACE (EC 4.1.3.7) - Homo sapiens (Human) .
#=GS sp|P56818|BACE_MOUSE AC BACE (EC 4.1.3.7) - Mus musculus (Mouse) .
#=GS sp|P56819IBACE_RAT AC BACE (EC 4.1.3.7) - Rattus norvegicus (Rat) .

sp|P56817|BACE_HUMAN MAQALPWLLLWMGAGVLPAHGTQHGIRLPLRSGLGGAPLGLRLPRETDEE
sp|P56818|BACE_MOUSE MAPALHWLLLWYVGSGMLPAQGTHLGIRLPLRSGLAGPPLGLRLPRETDEE
sp|P56819|BACE_RAT MAPALRWLLLWVGSGMLPAQGTHLGIRLPLRSGLAGPPLGLRLPRETDEE
#=GC RF XXXXXXXKKXXKKEXXXKKXXXXXXXKXEXXKKXXXKKXXKKXXKXKXXXXXXX

sp|P56817|BACE_HUMAN PEEPGRRGSFVEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFA
sp|P56818|BACE_MOUSE SEEPGRRGSFVEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFA
sp|P56819|BACE_RAT PEEPGRRGSFVEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFA
#=GC RF XXXXXXXKKXXKKEXXXXKXXXXXXXKXXXKKXXXKKXXKKXXKXXXXXXXXX

sp|P56817|BACE_HUMAN VGAAPHPFLHRYY QRQLSSTYRDLRKGVYVPYTQGKWEGELGTDLVSIPH
sp|P56818|BACE_MOUSE VGAAPHPFLHRY Y QRQLSSTYRDLRKGVYVPYTQGKWEGELGTDLVSIPH
sp|P56819|BACE_RAT VGAAPHPFLHRYY QRQLSSTYRDLRKSVYVPY TQGKWEGELGTDLVSIPH
#=GC RF XXXXXXXKKXXKKEXXXKKXXXXXXXKXXXKKKXXKKEXXKKXXXXXXXXXXX

sp|P56817|BACE_HUMAN GPNVTVRANIAAITESDKFFINGSNWEGILGLAY AEIARPDDSLEPFFDS
sp|P56818|BACE_MOUSE GPNVTVRANIAAITESDKFFINGSNWEGILGLAY AEIARPDDSLEPFFDS
sp|P56819|BACE_RAT GPNVTVRANIAAITESDKFFINGSNWEGILGLAY AEIARPDDSLEPFFDS
#=GC RF XXXXXXXKKXXKKEXXXKKXXXKKXXKXXXKKKXXKKXXKKXXKXXXXXXXXX

sp|P56817|BACE_HUMAN LVKQTHVPNLFSLQLCGAGFPLNQSEVLASVGGSMIIGGIDHSLYTGSLW
sp|P56818|BACE_MOUSE LVKQTHIPNIFSLQLCGAGFPLNQTEALASVGGSMIIGGIDHSLYTGSLW
sp|PS6819IBACE_RAT LVKQTHIPNIFSLQLCGAGFPLNQTEALASVGGSMIIGGIDHSLYTGSLW
#GC RF XXKXKXXXXKXKXKXKXKXKKXKXKXKIKEKKXKXKXKXKXKXXKXKXKXK

sp|P56817|BACE_HUMAN YTPIRREWY YEVIIVRVEINGQDLKMDCKEYNY DKSIVDSGTTNLRLPKK
sp|P56818|BACE_MOUSE YTPIRREWY YEVIIVRVEINGQDLKMDCKEYNY DKSIVDSGTTNLRLPKK
sp|P56819|BACE_RAT YTPIRREWYYEVIIVRVEINGQDLKMDCKEYNY DKSIVDSGTTNLRLPKK
#=GC RF XXXXXXXKKXXKKEXXXKKXXXXXXXKXXXKKKXXKKXXKKXXXXXXXXXXX

sp|P56817|BACE_HUMAN VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMG
sp|P56818|BACE_MOUSE VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMG
sp|P56819|BACE_RAT VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMG
#=GC RF XXXXXXXKKXXKKEXXXKKXXXKKXXKXXXKKKXXKKXXKKXXKXXXXXXXXX

sp|P56817IBACE_HUMAN ~ EVTNQSFRITILPQQYLRPVEDVATSQDDCY KFAISQSSTGTVMGAVIME

/ read



sp|P56818IBACE_MOUSE ~ EVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAVSQSSTGTVMGAVIME
sp|P56819|BACE_RAT EVTNQSFRITILPQQYLRPVEDVATSQDDCYKFAVSQSSTGTVMGAVIME

#=GC RF

XXXXXXXKKXXKKEXXXKKXXKXXXKXXXKKKXXKKEXXKKXXKXKXXXXXXX

sp|P56817|BACE_HUMAN GFYVVFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTLDMEDCGYNIPQT
sp|P56818|BACE_MOUSE GFYVVFDRARKRIGFAVSACHVHDEFRTAAVEGPFVYTADMEDCGY NIPQT
sp|P56819|BACE_RAT GFYVVFDRARKRIGFAVSACHVHDEFRTAAVEGPFVYTADMEDCGY NIPQT

#=GC RF

XXXXXXXKKXXKKEXXXKKXXXXXXXKXXXKKKXXXKKXXKKXXKXXXXXXXXX

sp|P56817|BACE_HUMAN DESTLMTIAYVMAAICALFMLPLCLMVCQWRCLRCLRQQHDDFADDISLL
sp|P56818|BACE_MOUSE DESTLMTIAYVMAAICALFMLPLCLMVCQWRCLRCLRHQHDDFADDISLL
sp|P56819|BACE_RAT DESTLMTIAYVMAAICALFMLPLCLMVCQWRCLRCLRHQHDDFADDISLL

#=GC RF

XXXXXXXKKXXKKKXXKKKXXXKXXXKXEXXKKKXXKKXXKKXXXKXXXXXXX

sp|P56817|BACE_HUMAN K
sp|P56818BACE_MOUSE K
sp|P56819|BACE_RAT K

#=GC RF
"

X

HMMER SOFTWARE: CATE Gene

#STOCKHOLM 1.0
#GFAU HMMER 2.2g

#=GS sp|P25796|CATE_CAVPO AC CTSE (EC 4.1.3.7) - Cavia porcellus (Guineapig) .
#=GS sp|P14091|CATE_HUMAN AC  CTSE (EC 4.1.3.7) - Homo sapiens (Human) .

#=GS sp|P70269|CATE_MOUSE AC CTSE (EC 4.1.3.7) - Mus musculus (Mouse) .
#=GS sp|P16228|CATE_RAT AC CTSE (EC 4.1.3.7) - Rattus norvegicus (Rat) .

sp|P25796|CATE_CAVPO  MKTFLLLLLVLLELGQAPGALHRVPLSRRESLRKKLRAQGQLTELWKSQN
sp|P14091|CATE_HUMAN  MKTLLLLLLVLLELGEAQGSLHRVPLRRHPSLKKKLRARSQL SEFWK SHN
sp|P70269|CATE_MOUSE ~ MKPLLVLLLLLLLDLAQAQGALHRVPLRRHQSLRKKLRAQGQLSEFWRSH
sp|P16228|CATE_RAT MKPLFVLLLLLLLLDLAQAQGVLHRVPLRRHQSLRKKLRAQGQLSDFWRS
#=GC RF XXKXXXKKXXHKXXHKXXHKKXXKKXXHKKXXHKKXKKKXX XXX X XXX

sp|P25796|CATE_CAVPO  LNMDQCSTIQSANEPLINYLDMEY FGTISIGSPPQNFTVIFDTGSSNLWV
sp|P14091|CATE_HUMAN  LDMIQFTESCSMDQSAKEPLINYLDMEY FGTISIGSPPQNFTVIFDTGSS
sp|P70269|CATE_MOUSE ~ NLDMTRLSESCNVY SSVNEPLINYLDMEYFGTISIGTPPQNFTVIFDTGS
sp|P16228|CATE_RAT HNLDMIEFSESCNVDK GINEPLINYLDMEY FGTVSIGSPSQNFTVIFDTG
#=GC RF XXKXXXKKXXHKXXHHKXXHKXXKKXXHKKXXHXKXXKKXXX XXX X XXX

sp|P25796|CATE_CAVPO  PSVYCTSPACQTHPVFHPSLSSTYREVGNSFSIQY GTGSLTGIIGADQV'S

sp|P14091|CATE_HUMAN  NLWVPSVY CTSPACK THSRFQPSQSSTY SQPGQSFSIQY GTGSLSGIIGA
sp|P70269ICATE_MOUSE ~ SNLWVPSVY CTSPACKAHPVFHPSQSDTY TEVGNHFSIQYGTGSLTGIIG
sp|P16228|CATE_RAT SSNLWVPSVY CTSPACKAHPVFHPSQSSTYMEVGNHFSIQY GTGSLTGII
#=GC RF XXKXXXKKXXHKXXHHKXXHKXXKKXXHKKXXHXKXXKKXXX XXX X XXX

sp|P25796|CATE_CAVPO  VEGLTVVGQQFGESVQEPGK TFVHAEFDGILGLGYPSLAAGGV TPVFDNM
sp|P14091|CATE_HUMAN  DQVSVEGLTVVGQQFGESV TEPGQTFVDAEFDGILGLGYPSLAVGGV TPV
sp|P70269ICATE_MOUSE ~ ADQV SVEGLTVDGQQFGESVKEPGQTFVNAEFDGILGLGYPSLAAGGVTP
sp|P16228|CATE_RAT GADQV SVEGL TVEGQQFGESVKEPGQTFVNAEFDGILGLGYPSLAVGGVT
#=GC RF XXXKXXHKKXXHKXXHKXXKKXXKKXKKKXXKKXXKKXXX XXX XXX

sp|P25796|CATE_CAVPO  MAQNLVALPMFSVYMSSNPGGSGSEL TFGGY DPSHFSGSLNWVPVTKQAY
sp|P14091|CATE_HUMAN  FDNMMAQNLVDLPMFSVYMSSNPEGGAGSELIFGGY DHSHFSGSLNWV PV
sp|P70269ICATE_MOUSE ~ VFDNMMAQNLVALPMFSVY L SSDPQGGSGSEL TFGGY DPSHFSGSLNWIP
sp|P16228|CATE_RAT PVFDNMMAQNLVALPMFSVY L SSDPQGGSGSEL TFGGY DPSHFSGSLNWI
#=GC RF XXXKXXHKKXXHKXXHKXXKKXXKKXKKKXXKKXXKKXXX XXX XXX

sp|P25796|CATE_CAVPO  WQIALDGIQVGDSVMFCSEGCQAIVDTGTSLITGPPGKIKQLQEALGATY
sp|P14091|CATE_HUMAN  TKQAYWQIALDNIQVGGTVMFCSEGCQAIVDTGTSLITGPSDKIKQLQNA
sp|P70269|CATE_MOUSE ~ VTKQAYWQIALDGIQVGDTVMFCSEGCQAIVDTGTSLITGPPDKIKHLQE
sp|P16228|CATE_RAT PVTKQGYWQIALDGIQVGDTVMFCSEGCQAIVDTGTSLITGPPKKIKQLQ

#=GC RF

XXXXXXXKKXXKKEXXXKKXXKXXXKXXXKKKXXKKXXKKXXXXXXXXXXX



sp|P25796|CATE_CAVPO  VDEGY SVQCANLNMMLDVTFIINGVPY TLNPTAY TLLDFVDGMQVCSTGF
sp|P14091|CATE_HUMAN  IGAAPVDGEYAVECANLNVMPDVTFTINGVPY TLSPTAY TLLDFVDGMQF
sp|P70269|CATE_MOUSE ~ AIGATPIDGEYAVDCATLDTMPNV TFLINEVSY TLNPTDYILPDLVDGMQ
sp|P16228|CATE_RAT EAIGATPMDGEYAVDCATLNMMPNVTFLINGVSY TLSPTAYILPDLVDGM
#=GC RF XXXKXXHKKXXHKXXKHKXXHKXXKKXXKKXKKKXXKKXXX XXX XXX

sp|P25796|CATE_CAVPO  EGLEIQ------PPAGPLWILGDVFIRQFYAVFDRGNNRVGLAPAVP.
sp|P14091|CATE_HUMAN  CSSGFQGLDIH-PPAGPLWILGDV FIRQFY SVFDRGNNRVGLAPAVP.
sp|P70269ICATE_MOUSE ~ FCGSGFQGL DIPPPAGPLWILGDVFIRQFY SVFDRGNNQVGLAPAVP.
sp|P16228|CATE_RAT QFCGSGFQGL DIQPPAGPLWILGDVFIRKFY SVFDRGNNQVGLAPAVp

#=GC RF XXXKXKXXKKXXKKXKKKXXKKXKKKXXKKXXKXXXXXXXXXXX

HMMER ALIGNMENT: CS Gene
# STOCKHOLM 1.0
#GFAU HMMER 2.2g9

#=GS sp
#=GS sp
#=GS sp
#=GS sp

P23007|CISY_CHICK AC CS(EC 4.1.3.7) - Gallus gallus (Chicken) .
[080433|CISY_DAUCA AC CS(EC 4.1.3.7) - Daucus carota (Carrot) .
[O75390|CISY_HUMAN AC CS (EC 4.1.3.7) - Homo sapiens (Human) .
PO088IICISY_PIG AC CS(EC 4.1.3.7) - Sus scrofa (Pig) .

P23007|CISY_CHICK
(080433|CISY_DAUCA
$p|075390/CISY_HUMAN
sp|PO0BBYICISY _PIG
#GC RF

p|
p|

P23007|CISY_CHICK
(080433|CISY_DAUCA
$p|075390/CISY_HUMAN
sp|PO0BBYICISY _PIG
#GC RF

p|
p|

sp|P23007|CISY_CHICK
$p|080433|CISY_DAUCA
$p|O75390/CISY_HUMAN
sp|PO0BBYICISY _PIG
#GC RF

sp|P23007|CISY_CHICK
$p|080433|CISY_DAUCA
sp|O75390/CISY_HUMAN
sp|PO0BBYICISY _PIG
#GC RF

sp|P23007|CISY_CHICK
$p|080433|CISY_DAUCA
$p|O75390/CISY_HUMAN
sp|PO0BBYICISY _PIG
#GC RF

sp|P23007|CISY_CHICK
$p|080433|CISY_DAUCA
$p|O75390/CISY_HUMAN
sp|PO0BBYICISY _PIG
#GC RF

P23007|CISY_CHICK
(080433|CISY_DAUCA
$p|075390/CISY_HUMAN
sp|PO0BBYICISY _PIG
#GC RF

p|
p|

P23007|CISY_CHICK
(080433|CISY_DAUCA
$p|075390/CISY_HUMAN
sp|PO0BBYICISY _PIG
#GC RF

p|
p|

sp|P23007|CISY_CHICK
$p|080433|CISY_DAUCA
$p|O75390/CISY_HUMAN
sp|PO0BBYICISY _PIG
#GC RF

P23007|CISY_CHICK
(080433|CISY_DAUCA
075390]CISY_HUMAN
PO0SBIICISY _PIG
#GC RF

I

p|
p|
p|
p|

ASSTNLKDVLAALIPKEQARIKTFRQQHGGTALGQITVDMSY GGMRGMKG

MVFFRSVSLLNKLRSRAVQQSNLSNTVRWFQVQTSASDLDLRSQLKELIP

MALLTAAARLLGTKNASCLVLAARHASASSTNLKDILADLIPKEQARIKT
MALLTAAARLFGAKNASCLVLAARHASASSTNLKDILADLIPKEQARIKT

XXXXXXXKKEXXKKEXXXKKXXXXXXXKXXXKKKXXKKXXKKXXKKXXXXXXX

LVYETSVLDPDEGIRFRGFSIPECQKLLPKGGXGGEPLPEGLFWLLVTGQ
EQQERIKKLKAEHGKVQLGNITVDMVLGGMRGMTGLLWETSLLDPEEGIR
FRQQHGKTVVGQITVDMMYGGMRGMKGLVY ETSVLDPDEGIRFRGFSIPE
FRQQHGNTVVGQITVDMMY GGMRGMKGLVYETSVLDPDEGIRFRGY SIPE

XXXXXXXKKEXXKKKXXXKKXXXXXXXKXXXKKKXXKKXXKKXXXXXXXXXXX

IPTGAQV SWLSKEWAKRAALPSHVVTMLDNFPTNLHPMSQLSAAITALNS
FRGLSIPECQKLLPGAKPGGEPLPEGLLWLLLTGKVPTKEQVDALSAELR
CQKLLPKAKGGEEPLPEGLFWLLVTGCIPTEEQV SWLSKEWAKRAALPSH
CQKMLPKAKGGEEPLPEGLFWLLVTGQIPTEEQVSWLSKEWAKRAALPSH

XXXXXXXKKEXXKKKXXXKKXXXXXXXKXXXKKKXXKKXXKKXXXXXXXXXXX

ESNFARAYAEGILRTKYWEMVYESAMDLIAKLPCVAAKIYRNLYRAGSSI
SRAAVPEHVYKTIDALPVTAHPMTQFATGVMALQVQSEFQKAYEKGIHKT
VVTMLDNFPTNLHPMSQLSAAVTALNSESNFAQAYARGISRTKYWELIYE

VVTMLDNFPTNLHPMSQL SAAITALNSESNFARAY AEGIHRTKYWELIYE
XXKXXXXXXKXKXKXKXKIXKKXKXKXKXKEKXXKXKXKXKXKXXKXKXKXK

GAIDSKLDWSHNFTNMLGY TDAQFTELMRLYLTIHSDHEGGNV SAHTSHL
KYWEPTYEDSITLIAQLPVVAAYIYRRMYKNGQSISTDDSLDY GANFAHM
DSVDLIAKLPCVAAKIYRNLYWEGSGIGAIDSNLDWSHNFTNMLGYTDHQ
DCMDLIAKLPCVAAKIYRNLYREGSSIGAIDSKLDWSHNFTNMLGY TDAQ

XXXXXXXKKXXKKEXXXKKXXKXXXKXXXKKKXXKKXXKKXXXKXXXXXXX

VGSALSDPYLSFAAAMNGLAGPLHGLANQEVLGWLAQLQKAXXXAGADAS
LGYDSPSMQELMRLYVTIHTDHEGGNV SAHTGHLVASALSDPYLSFAAAL
FTELMRLYLTIHSDHEGGNVSAHTSHLVGSALSDPYLSFAAAMNGLAGPL
FTELMRLYLTIHSDHEGGNVSAHTSHLVGSALSDPYLSFAAAMNGLAGPL

XXXXXXXKKXXKKEXXXKHXXXXXXXKXXXKKKXXKKXXKKXXKXKXXXXXXX

LRDYIWNTLNSGRVVPGY GHAVLRKTDPRY TCQREFALKHLPGD------
NGLAGPLHGLANQEVLLWIKSVVSECGENVTKEQLKDYIWKTLNSGKVVP
HGLANQEVLVWLTQLQKEVGKDVSDEKLRDY IWNTLNSGRVVPGYGHAVL
HGLANQEVLVWLTQLQKEVGKDVSDEKLRDY IWNTLNSGRVVPGY GHAVL

XXXXXXXKKXXKKEXXXKKXXXKKXXKXXXKKKXXKKXXKKXXKXXXXXXXXX

--------------------- PMFKLVAQLYKIVPNVLLEQGAAANPWPN
GYGHGVLRNTDPRY |CQREFALKHLPDDPLFQLVSNLFEVVPPILTELGK
RKTDPRY TCQREFALKHLPNDPMFKLVAQLY KIVPNVLLEQGKAKNPWPN
RKTDPRY TCQREFALKHLPHDPMFKLVAQLY KIVPNVLLEQGKAKNPWPN

XXXXXXXKKXXKKKXXXKKXXXKXXXKXXXKKKXXKKXXKKXXXXXXXXXXX

VDAHSGVLLQYYGMTEMNYYTVLFGVSRALGVLAQLIWSRALGFPLERPK
VKNPWPNVDAHSGVLLNHYGLTEARYYTVLFGVSRAIGICSQLVWDRALG
VDAHSGVLLQYYGMTEMNYYTVLFGVSRALGVLAQLIWSRALGFPLERPK
VDAHSGVLLQYYGMTEMNYYTVLFGVSRALGVLAQLIWSRALGFPLERPK

XXXXXXXKKXXKKEXXXKKXXXKXXXKXXXKKKXXKKXXKKXXKXKXXXXXXX

SMSTDGLIAL------......
LPLERPKSVTMEWLENhckkss
SMSTEGLMKFVDSKSG......
SMSTDGLIKLVDSK--......

XXXXXXXXXXXXXXXX. ...



CLUSTALW ALIGNMENTS: BASE GENE

CLUSTAL W (1.82) Multiple Sequence Alignments
Sequence format is Pearson

Sequence 1: sp|P56817|BACE_HUMAN 501 aa
Sequence 2: sp|P56819|BACE_RAT 501 aa
Sequence 3: sp|P56818|BACE_MOUSE 501 aa
Start of Pairwise alignments

Aligning...

Sequences (1:2) Aligned. Score: 96

Sequences (1:3) Aligned. Score: 96

Sequences (2:3) Aligned. Score: 99

Guide tree file created: [/ebi/extserv/old-work/912189.571194.dnd]
Start of Multiple Alignment

There are 2 groups

Aligning...

Group 1: Sequences: 2 Score:10946

Group 2: Sequences. 3 Score:10809

Alignment Score 9380

"

CLUSTAL W (1.82) multiple sequence alignment

sp|P56819|BACE_RAT MAPALRWLLLWVGSGMLPAQGTHLGIRLPLRSGLAGPPLGLRLPRETDEEPEEPGRRGSF 60

sp|P56818BACE_MOUSE ~ MAPALHWLLLWYVGSGMLPAQGTHLGIRLPLRSGLAGPPLGLRLPRETDEESEEPGRRGSF 60

sp|P56817BACE_HUMAN  MAQALPWLLLWMGAGVLPAHGTQHGIRLPLRSGLGGAPLGLRLPRETDEEPEEPGRRGSF 60
KR RA KRR ok Rk K *. X

sp|P56819|BACE_RAT VEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFAVGAAPHPFLHRY Y QRQLSST 120

sp|P56818BACE_MOUSE VEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFAVGAAPHPFLHRY Y QRQLSST 120

sp|P56817BACE_HUMAN  VEMVDNLRGKSGQGYYVEMTVGSPPQTLNILVDTGSSNFAVGAAPHPFLHRYY QRQLSST 120

sp|P56819|BACE_RAT YRDLRKSVYVPYTQGKWEGELGTDLVSIPHGPNVTVRANIAAITESDKFFINGSNWEGIL 180
sp|P56818BACE_MOUSE ~ YRDLRKGVYVPYTQGKWEGELGTDLVSIPHGPNVTVRANIAAITESDKFFINGSNWEGIL 180
sp|P56817|IBACE_HUMAN  YRDLRKGVYVPYTQGKWEGELGTDLVSIPHGPNVTVRANIAAITESDKFFINGSNWEGIL 180

Ik k kK

sp|P56819|BACE_RAT GLAYAEIARPDDSLEPFFDSLVKQTHIPNIFSLQLCGAGFPLNQTEALASVGGSMIIGGI 240

sp|P56818IBACE_MOUSE  GLAYAEIARPDDSLEPFFDSLVKQTHIPNIFSLQLCGAGFPLNQTEALASVGGSMIIGGI 240

sp|P56817|IBACE_HUMAN  GLAYAEIARPDDSLEPFFDSLVKQTHVPNLFSLQLCGAGFPLNQSEVLASVGGSMIIGGI 240
ko 3

sp|P56819|BACE_RAT DHSLYTGSLWYTPIRREWY YEVIIVRVEINGQDLKMDCKEYNY DKSIVDSGTTNLRLPKK 300
sp|P56818|BACE_MOUSE ~ DHSLYTGSLWY TPIRREWY YEVIIVRVEINGQDLKMDCKEYNYDKSIVDSGTTNLRLPKK 300
sp|P56817|IBACE_HUMAN  DHSLYTGSLWYTPIRREWYYEVIIVRVEINGQDLKMDCKEYNYDKSIVDSGTTNLRLPKK 300

sp|P56819|BACE_RAT VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMGEVTNQSFRIT 360
sp|P56818BACE_MOUSE  VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMGEVTNQSFRIT 360
sp|P56817|IBACE_HUMAN  VFEAAVKSIKAASSTEKFPDGFWLGEQLVCWQAGTTPWNIFPVISLYLMGEVTNQSFRIT 360

sp|P56819|BACE_RAT ILPQQYLRPVEDVATSQDDCYKFAVSQSSTGTVMGAVIMEGFYVVFDRARKRIGFAVSAC 420
sp|P56818|BACE_MOUSE  ILPQQYLRPVEDVATSQDDCY KFAVSQSSTGTVMGAVIMEGFYVVFDRARKRIGFAVSAC 420
sp|P56817|IBACE_HUMAN  ILPQQYLRPVEDVATSQDDCY KFAISQSSTGTVMGAVIMEGFYVVFDRARKRIGFAVSAC 420

sp|P56819|BACE_RAT HVHDEFRTAAVEGPFVTADMEDCGYNIPQTDESTLMTIAYVMAAICALFMLPLCLMVCQW 480
sp|P56818|BACE_MOUSE ~ HVHDEFRTAAVEGPFVTADMEDCGYNIPQTDESTLMTIAYVMAAICALFMLPLCLMVCQW 480
sp|P56817|IBACE_HUMAN  HVHDEFRTAAVEGPFVTLDMEDCGY NIPQTDESTLMTIAYVMAAICALFMLPLCLMVCQW 480

sp|P56819|BACE_RAT RCLRCLRHQHDDFADDISLLK 501
sp|P56818BACE_MOUSE ~ RCLRCLRHQHDDFADDISLLK 501
sp|P56817|IBACE_HUMAN  RCLRCLRQQHDDFADDISLLK 501

Fk kK k kK ok kk kK k kK k ok k ok ok

"

(
sp|P56817|BACE_HUMAN:0.03293,
sp|P56819|BACE_RAT:0.00299,
sp|P56818|BACE_MOUSE:0.00299);

e —— sp|P56817|BACE_HUMAN:0.03293

.............................. p|PS6819|BACE_RAT:0.00299

.............................. pIP56818[BACE_MOUSE:0.00299

CLUSTALW ALIGNMENTS: CATE GENE

CLUSTAL W (1.82) Multiple Sequence Alignments
Sequence format is Pearson

Sequence 1: sp|P14091|CATE_HUMAN 396 aa
Sequence 2: sp|P43159|CATE_RABIT 396 aa
Sequence 3: sp|P16228|CATE_RAT 398 aa
Sequence 4: sp|P70269|CATE_MOUSE 397 aa
Sequence 5: sp|P25796|CATE_CAVPO 391 aa
Start of Pairwise alignments

Aligning...

Sequences (1:2) Aligned. Score: 85

Sequences (1:3) Aligned. Score: 83

Sequences (1:4) Aligned. Score: 82

Sequences (1:5) Aligned. Score: 84

Sequences (2:3) Aligned. Score: 82




Sequences (2:4) Aligned. Score: 82
Sequences (2:5) Aligned. Score: 82
Sequences (3:4) Aligned. Score: 91
Sequences (3:5) Aligned. Score: 82
Sequences (4:5) Aligned. Score: 82
Guide tree file created: [/ebi/extserv/old-work/641314.211976.dnd]

Start of M

ultiple Alignment

There are 4 groups
Aligning...

Group 1: Sequences. 2
Group 2: Sequences. 3
Group 3: Sequences. 2 Score:8376
Group 4: Sequences. 5
1

Score:8119
Score: 7834

Score:7913

Alignment Score 2098

"

CLUSTAL W (1.82) multiple sequence alignment

P14091|CATE_HUMAN  MK--TLLLLLLVLLELGEAQGSLHRVPLRRHPSLKKKLRARSQLSEFWKSHNLDMIQFTE 58
P43159|CATE_RABIT  MK--TLPLLLLLLLDLGQAQGTLDRVPLRRQPSLRKKLRAQGQLSEFWKAHKVDMVQYTE 58

P25796|CATE_CAVPO  MK--TFLLLLLVLLELGQAPGALHRVPLSRRESLRKKLRAQGQLTELWKSQNLNMDQ--- 55
P16228|CATE_RAT MKPLFVLLLLLLLLDLAQAQGVLHRVPLRRHQSLRKKLRAQGQL SDFWRSHNLDMIEFSE 60

P70269|CATE_MOUSE ~ MKPLLVLLLLLLL- DLAQAQGALHRVPLRRHQSLRKKLRAQGQLSEFWRSHNLDMTRLSE 59

KE AREE K K kK K KRAK K+ KK KARKE Kk

P14091] CATE_HUMAN SCSM DQSAKEPL | NYLDM EYFGTI SIGSPPONFTVIFDTGSSNLWVPSVY CTSPACKTHS 118
P43159|CATE_RABIT  TCTMEQSANEPLINYLDMEY FGTISIGSPPQNFTVIFDTVSSNLWVPSVY CTSPACQMHP 118

P25796|CATE_CAVPO  -CSTIQSANEPLINYLDMEY FGTISIGSPPONFTVIFDTGSSNLWVPSVY CTSPACQTHP 114
P16228|CATE_RAT SCNVDKGINEPLINYLDMEY FGTVSIGSPSQNFTVIFDTGSSNLWVPSVY CTSPACKAHP 120

BBLBE BBLBY

P/Ude(.ATE MOUSE SCNVYSS/NEPLINYLDMEYFGTIS|GTPPQNI——I'VIFDTGSSNLWVPSVYCTSPACKAHP 119

Sk ok

P14091|CATE_HUMAN  RFQPSQSSTY SQPGQSFSIQY GTGSL SGIIGADQV SVEGL TVVGQQFGESV TEPGQTFVD 178
P43159|CATE_RABIT ~ QFRPSQSNTY SEVGTPFSIAY GTGSLTGI GADQVSVQGLTVVGQQFGESVKEPGQTFVN 178
P25796|CATE_CAVPO  VFHPSLSSTYREVGNSFSIQY GTGSLTGHIGADQV SVEGL TVVGQQFGESVQEPGK TFVH 174
P16228|CATE_RAT  VFHPSQSSTYMEVGNHFSIQY GTGSLTGIIGADQV SVEGL TVEGQQFGESVKEPGQTFVN 180

BBLBY

P70269CATE_MOUSE ~ VFHPSQSDTY TEVGNHFSIQY GTGSLTGIIGADQV SVEGL TVDGQQFGESVKEPGQTFVN 179

Fokk ok kK ok kkk kkkkkkokkkkkhRkkk khkk Kk kkkkhk Kkk kKK

sp|P14091|CATE_HUMAN  AEFDGILGLGYPSLAVGGVTPVFDNMMAQNLVDLPMFSVYMSSNPEGGAGSELIFGGYDH 238
sp|P43159|CATE_RABIT ~ AEFDGILGLGYPSLAAGGVTPVFDNMMAQNLVSLPMFSVYMSSNPEGGSGSELTFGGY DS 238
sp|P25796|CATE_CAVPO  AEFDGILGLGYPSLAAGGVTPVFDNMMAQNLVALPMFSVYMSSNP-GGSGSEL TFGGY DP 233
sp|P16228|CATE_RAT AEFDGILGLGYPSLAVGGVTPVFDNMMAQNLVALPMFSVYLSSDPQGGSGSELTFGGY DP 240
sp|P70269|CATE_MOUSE ~ AEFDGILGLGYPSLAAGGVTPVFDNMMAQNLVALPMFSVY LSSDPQGGSGSEL TFGGY DP 239

SRk KRk RE K KA

P14091|CATE_HUMAN  SHFSGSLNWVPVTKQAYWQIALDNIQVGGTVMFCSEGCQAIVDTGTSLITGPSDKIKQLQ 298
P43159|CATE_RABIT ~ SHFSGSLNWVPVTKQGYWQIALDEIQVGGSPMFCPEGCQAIVDTGTSLITGPSDKIIQLQ 298

P25796|CATE_CAVPO  SHFSGSLNWVPVTKQAYWQIALDGIQVGDSVMFCSEGCQAIVDTGTSLITGPPGKIKQLQ 293
P16228|CATE_RAT SHFSGSLNWIPVTKQGYWQIALDGIQVGDTVMFCSEGCQAIVDTGTSLITGPPKKIKQLQ 300

BBLBY

|P14091]
P43159)

P70269|CATE_MOUSE ~ SHFSGSLNWIPVTKQAYWQIALDGIQVGDTVMFCSEGCQAIVDTGTSLITGPPDKIKHLQ 299

Ik kkkkhkk ok khhk Khkkhhhk khkk - kdkk Khhkhhkhhkhkkhkkdh Kk hk

|ICATE_HUMAN  NAIGAAPVDGEYAVECANLNVMPDVTFTINGVPYTLSPTAY TLLDFVDGMQFCSSGFQGL 358
CATE_RABIT AAIGATPMDGEYAVECENLNIMPDVTFVINGVPY TLSATAY TLPDFVDGMQFCGSGFQGL 358

P25796
P16228]

CATE_CAVPO EALGATYVDEGYSVQCANLNMMLDVTFINGVPYTLNPTAYTLLDFVDGMQVCSTGFEGL 353
CATE_RAT EAIGATPMDGEYAVDCATLNMMPNVTFLINGVSYTLSPTAY ILPDLVDGMQFCGSGFQGL 360

BLBLBH

P70269|

P14091]
P43159)

CATE_MOUSE EAIGATPIDGEYAVDCATLDTMPNVTFLINEVSYTLNPTDYILPDLVDGMQFCGSGFQGL 359

Fokke ok kekek ke ok okkk kK ok kkk Kk Kk Kokkkhk k okkokk

CATE_HUMAN  DIHPPAGPLWILGDVFIRQFY SVFDRGNNRVGLAPAVP 396
CATE_RABIT  DIQPPAGPLWILGDVFIRQFY SVFDRGSNRVGLAPAVP 396

P25796
P16228]

CATE_CAVPO  EIQPPAGPLWILGDVFIRQFY AVFDRGNNRVGLAPAVP 391
CATE_RAT DIQPPAGPLWILGDVFIRKFY SVFDRGNNQVGLAPAVP 398

BBLBY

P70269|

~ =

splP14091]
sp|P43159)
:0.01035,

(
splP16228)
sp|P70269)

:0.05099,
splP25796)
Il

(.ATE = MOUSE  DIPPPAGPLWILGDVFIRQFY SVFDRGNNQVGLAPAVP 397

Sk kAR K

[CATE_HUMAN:0.06654,
|CATE_RABIT:0.07740)

|CATE_RAT:0.03946,
|CATE_MOUSE:0.04367)

|CATE_CAVP0:0.08136);

sp|P14091|CATE_HUMAN

splP43159|CATE_RABIT

sp|P16228CATE_RAT

sp|P70269|CATE_MOUSE

$p|P25796|CATE_CAVPO

CLUSTALW ALIGNMENTS: CATE2 GENE

CLUSTAL W (1.82) Multiple Sequence Alignments
Sequence format is Pearson

Sequence 1: sp|P14091|CATE_HUMAN 396 aa
Sequence 2: sp|P16228|CATE_RAT 398 aa
Sequence 3: sp|P70269|CATE_MOUSE 397 aa



Sequence 4: sp|P25796|CATE_CAVPO
Start of Pairwise alignments

Aligning...

Sequences (1:2) Aligned. Score: 83
Sequences (1:3) Aligned. Score: 82
Sequences (1:4) Aligned. Score: 84
Sequences (2:3) Aligned. Score: 91
Sequences (2:4) Aligned. Score: 82
Sequences (3:4) Aligned. Score: 82

391aa

Guide tree file created: [/ebi/extserv/old-work/737454.736230.dnd]

Start of Multiple Alignment

There are 3 groups

Aligning...

Group 1: Sequences. 2 Score:7876
Group 2: Sequences. 2 Score:8376
Group 3: Sequences. 4  Score:7899
Alignment Score 12655

"

CLUSTAL W (1.82) multiple sequence alignment

BBLH

P14091|CATE_HUMAN  MK--TLLLLLLVLLELGEAQGSLHRVPLRRHPSLKKKLRARSQLSEFWKSHNLDMIQFTE 58
P25796|CATE_CAVPO  MK--TFLLLLLVLLELGQAPGALHRVPLSRRESLRKKLRAQGQLTELWKSQNLNMDQ--- 55
P16228|CATE_RAT MKPLFVLLLLLLLLDLAQAQGVLHRVPLRRHQSLRKKLRAQGQL SDFWRSHNLDMIEFSE 60
P70269|CATE_MOUSE ~ MKPLLVLLLLLLL-DLAQAQGALHRVPLRRHQSLRKKLRAQGQLSEFWRSHNLDMTRLSE 59

Kk kkkkkek ok ok k kkkkkk ko kkokkkkke kokeeok ok okok ok

|P14091|CATE_HUMAN  SCSMDQSAKEPLINYLDMEY FGTISIGSPPQNFTVIFDTGSSNLWVPSVY CTSPACKTHS 118
P25796|CATE_CAVPO  -CSTIQSANEPLINYLDMEY FGTISIGSPPONFTVIFDTGSSNLWVPSVY CTSPACQTHP 114
P16228|CATE_RAT SCNVDKGINEPLINYLDMEY FGTVSIGSPSQNFTVIFDTGSSNLWVPSVY CTSPACKAHP 120

BBLE BLBHE

Fokk Kk kK ke

P70269ICATE_ MOUSE  SCNV'Y SSVNEPLINY LDMEY FGTISIGTPPQNFTVIFDTGSSNLWV PSVY CTSPACKAHP 119
P14091|CATE_ HUMAN  RFQPSQSSTY SQPGQSFSIQY GTGSL SGIIGADQV SVEGL TVVGQQFGESVTEPGQTFVD 178
P25796CATE_ CAVPO  VFHPSLSSTY REVGNSFSI QY GTGSLTGIIGADQV SVEGL TVV GQQFGESVQEPGKTFVH 174
P16228CATE RAT  VFHPSQSSTYMEVGNHFSIQY GTGSLTGI GADQVSVEGL TVEGQOFGESVKEPGQTFVN 180
P70269CATE_ MOUSE ~ VFHPSQSDTYTEVGNHFSIQY GTGSLTGIGADQV SVEGLTVDGOQFGESVKEPGQTFVN 179

dkk ok kk

sp|P14091|CATE_HUMAN ) AEFDGILGLGYPSLAVGGVTF’\/FDNMMAQNLVDLPMFS\/YMSSNPEGGAGSELIFGGYDH 238

sp|P25796|CATE_CAVPO  AEFDGILGLGYPSLAAGGVTPVFDNMMAQNLVALPMFSVYMSSNP-GGSGSEL TFGGY DP 233
sp|P16228|CATE_RAT AEFDGILGLGYPSLAVGGVTPVFDNMMAQNLVALPMFSVYLSSDPQGGSGSELTFGGY DP 240
sp|P70269|CATE_MOUSE ~ AEFDGILGLGYPSLAAGGVTPVFDNMMAQNLVALPMFSVY LSSDPQGGSGSEL TFGGY DP 239

chk ok kk ok kkk Kkk KKk

P14091|CATE_HUMAN  SHFSGSLNWVPVTKQAYWQIALDNIQVGGTVMFCSEGCQAIVDTGTSLITGPSDKIKQLQ 298
P25796|CATE_CAVPO  SHFSGSLNWVPVTKQAYWQIALDGIQVGDSVMFCSEGCQAIVDTGTSLITGPPGKIKQLQ 293
P16228|CATE_RAT SHFSGSLNWIPVTKQGYWQIALDGIQVGDTVMFCSEGCQAIVDTGTSLITGPPKKIKQLQ 300
P70269|CATE_MOUSE ~ SHFSGSLNWIPVTKQAYWQIALDGIQVGDTVMFCSEGCQAIVDTGTSLITGPPDKIKHLQ 299

kkkkk

BBLB LBLB BLBY

ok kk Kk kk

P14091|CATE_HUMAN  NAIGAAPVDGEYAVECANLNVMPDVTFTINGVPYTLSPTAY TLLDFVDGMQFCSSGFQGL 358

P25796|CATE_CAVPO  EALGATYVDEGYSVQCANLNMMLDVTFINGVPYTLNPTAYTLLDFVDGMQVCSTGFEGL 353

P16228|CATE_RAT EAIGATPMDGEYAVDCATLNMMPNVTFLINGVSYTLSPTAY ILPDLVDGMQFCGSGFQGL 360

P70269|CATE_MOUSE  EAIGATPIDGEYAVDCATLDTMPNVTFLINEVSYTLNPTDYILPDLVDGMQFCGSGFQGL 359
Skk s ok Kk kK Kk KRk Kk K kK KK K K KKK RKK K oKk ok

P14091|CATE_HUMAN  DIHPPAGPLWILGDVFIRQFY SVFDRGNNRVGLAPAVP 396

P25796|CATE_CAVPO  EIQPPAGPLWILGDVFIRQFYAVFDRGNNRVGLAPAVP 391

P16228|CATE_RAT DIQPPAGPLWILGDVFIRKFY SVFDRGNNQVGLAPAVP 398

I
(
sp|P14091|CATE_HUMAN:0.07689,
(

sp|P16228|CATE_RAT:0.03904,
sp|P70269|CATE_MOUSE:0.04409)
:0.05579,
sp|P25796|CATE_CAVPO:0.07656);
il

P70269|CATE_MOUSE  DIPPPAGPLWILGDVFIRQFY SVFDRGNNQVGLAPAVP 397
o ke B

sp|P14091|CATE_HUMAN
- 5p|P16228|CATE_RAT

--- 5p|P70269|CATE_MOUSE

sp|P25796CATE_CAVPO

CLUSTALW ALIGNMENT: CISY GENE
CLUSTAL W (1.82) Multiple Sequence Alignments

Sequence format is Pearson

Sequence 1: sp|P23007|CISY_CHICK 433 aa
Sequence 2: sp|O80433|CISY_DAUCA 472 aa
Sequence 3: sp|O75390|CISY_HUMAN 466 aa
Sequence 4: sp|PO0889ICISY_PIG 464 aa
Sequence 5: sp|O34002|CISY_ABDS2 379 aa
Sequence 6: sp|P20902|CISY_ACIAN 423 aa
Sequence 7: sp|P51033|CISY_BARHE  43laa
Sequence 8: sp|P94325|CISY_BRAJA 434 aa
Sequence 9: sp|P42457|CISY_CORGL 437 aa
Sequence 10: sp|P18789|CISY_COXBU 430 aa
Sequence 11: sp|PO0891|CISY_ECOLI 427 aa
Sequence 12: sp|Q9ZN37|CISY_HELP) 426 aa
Sequence 13: sp|P56062|CISY_HELPY 426 aa
Sequence 14: sp|P26491|CISY_MYCSM  375aa
Sequence 15: sp|P14165|CISY_PSEAE 428 aa
Sequence 16: sp|Q53554|CISY_PYRFU 376 aa
Sequence 17: sp|O33915|CISY_RHIME 429 aa
Sequence 18: sp|P09948|CISY_RICPR 436 aa
Sequence 19: sp|O68883|CISY_SALTY 427 aa
Sequence 20: sp|P80148|CISY_SULSO 377 aa
Sequence 21: sp|Q59977|CISY_SYNY3 397 aa
Sequence 22: sp|P21553|CISY_THEAC 384 aa
Sequence 23: sp|P51045|CISY_THIFE 386 aa
Start of Pairwise alignments

Aligning...

Sequences (1:2) Aligned. Score: 61
Sequences (1:3) Aligned. Score: 89



Sequences (1:4) Aligned. Score:

Sequences (1:5) Aligned. Score:

Sequences (1:6) Aligned. Score:

Sequences (1:7) Aligned. Score:

Sequences (1:8) Aligned. Score:

Sequences (1:9) Aligned. Score:

Sequences (1:10) Aligned. Score:
Sequences (1:11) Aligned. Score:
Sequences (1:12) Aligned. Score:
Sequences (1:13) Aligned. Score:
Sequences (1:14) Aligned. Score:
Sequences (1:15) Aligned. Score:
Sequences (1:16) Aligned. Score:
Sequences (1:17) Aligned. Score:
Sequences (1:18) Aligned. Score:
Sequences (1:19) Aligned. Score:
Sequences (1:20) Aligned. Score:
Sequences (1:21) Aligned. Score:
Sequences (1:22) Aligned. Score:
Sequences (1:23) Aligned. Score:
Sequences (2:3) Aligned. Score:

Sequences (2:4) Aligned. Score:

Sequences (2:5) Aligned. Score:

Sequences (2:6) Aligned. Score:

Sequences (2:7) Aligned. Score:

Sequences (2:8) Aligned. Score:

Sequences (2:9) Aligned. Score:

Sequences (2:10) Aligned. Score:
Sequences (2:11) Aligned. Score:
Sequences (2:12) Aligned. Score:
Sequences (2:13) Aligned. Score:
Sequences (2:14) Aligned. Score:
Sequences (2:15) Aligned. Score:
Sequences (2:16) Aligned. Score:
Sequences (2:17) Aligned. Score:
Sequences (2:18) Aligned. Score:
Sequences (2:19) Aligned. Score:
Sequences (2:20) Aligned. Score:
Sequences (2:21) Aligned. Score:
Sequences (2:22) Aligned. Score:
Sequences (2:23) Aligned. Score:
Sequences (3:4) Aligned. Score:

Sequences (3:5) Aligned. Score:

Sequences (3:6) Aligned. Score:

Sequences (3:7) Aligned. Score:

Sequences (3:8) Aligned. Score:

Sequences (3:9) Aligned. Score:

Sequences (3:10) Aligned. Score:
Sequences (3:11) Aligned. Score:
Sequences (3:12) Aligned. Score:
Sequences (3:13) Aligned. Score:
Sequences (3:14) Aligned. Score:
Sequences (3:15) Aligned. Score:
Sequences (3:16) Aligned. Score:
Sequences (3:17) Aligned. Score:
Sequences (3:18) Aligned. Score:
Sequences (3:19) Aligned. Score:
Sequences (3:20) Aligned. Score:
Sequences (3:21) Aligned. Score:
Sequences (3:22) Aligned. Score:
Sequences (3:23) Aligned. Score:
Sequences (4:5) Aligned. Score:

Sequences (4:6) Aligned. Score:

Sequences (4:7) Aligned. Score:

Sequences (4:8) Aligned. Score:

Sequences (4:9) Aligned. Score:

Sequences (4:10) Aligned. Score:
Sequences (4:11) Aligned. Score:
Sequences (4:12) Aligned. Score:
Sequences (4:13) Aligned. Score:
Sequences (4:14) Aligned. Score:
Sequences (4:15) Aligned. Score:
Sequences (4:16) Aligned. Score:
Sequences (4:17) Aligned. Score:
Sequences (4:18) Aligned. Score:
Sequences (4:19) Aligned. Score:
Sequences (4:20) Aligned. Score:
Sequences (4:21) Aligned. Score:
Sequences (4:22) Aligned. Score:
Sequences (4:23) Aligned. Score:
Sequences (5:6) Aligned. Score:

Sequences (5:7) Aligned. Score:

Sequences (5:8) Aligned. Score:

Sequences (5:9) Aligned. Score:

Sequences (5:10) Aligned. Score:
Sequences (5:11) Aligned. Score:
Sequences (5:12) Aligned. Score:
Sequences (5:13) Aligned. Score:
Sequences (5:14) Aligned. Score:
Sequences (5:15) Aligned. Score:
Sequences (5:16) Aligned. Score:
Sequences (5:17) Aligned. Score:
Sequences (5:18) Aligned. Score:
Sequences (5:19) Aligned. Score:
Sequences (5:20) Aligned. Score:
Sequences (5:21) Aligned. Score:
Sequences (5:22) Aligned. Score:
Sequences (5:23) Aligned. Score:
Sequences (6:7) Aligned. Score:

Sequences (6:8) Aligned. Score:

Sequences (6:9) Aligned. Score:

Sequences (6:10) Aligned. Score:
Sequences (6:11) Aligned. Score:
Sequences (6:12) Aligned. Score:
Sequences (6:13) Aligned. Score:
Sequences (6:14) Aligned. Score:
Sequences (6:15) Aligned. Score:

91
18
19
19
19
21
19
21
19
18
17
20
24
19
18
21
21
22

20

18
32
31
30
35

33

30

29

29

58

36
65
66
50

64

65

44

43

31

74



Sequences (6:16) Aligned. Score:
Sequences (6:17) Aligned. Score:
Sequences (6:18) Aligned. Score:
Sequences (6:19) Aligned. Score:
Sequences (6:20) Aligned. Score:
Sequences (6:21) Aligned. Score:
Sequences (6:22) Aligned. Score:
Sequences (6:23) Aligned. Score:
Sequences (7:8) Aligned. Score: 71
Sequences (7:9) Aligned. Score: 48
Sequences (7:10) Aligned. Score:
Sequences (7:11) Aligned. Score:
Sequences (7:12) Aligned. Score:
Sequences (7:13) Aligned. Score:
Sequences (7:14) Aligned. Score:
Sequences (7:15) Aligned. Score:
Sequences (7:16) Aligned. Score:
Sequences (7:17) Aligned. Score:
Sequences (7:18) Aligned. Score:
Sequences (7:19) Aligned. Score:
Sequences (7:20) Aligned. Score:
Sequences (7:21) Aligned. Score:
Sequences (7:22) Aligned. Score:
Sequences (7:23) Aligned. Score:
Sequences (8:9) Aligned. Score: 49
Sequences (8:10) Aligned. Score:
Sequences (8:11) Aligned. Score:
Sequences (8:12) Aligned. Score:
Sequences (8:13) Aligned. Score:
Sequences (8:14) Aligned. Score:
Sequences (8:15) Aligned. Score:
Sequences (8:16) Aligned. Score:
Sequences (8:17) Aligned. Score:
Sequences (8:18) Aligned. Score:
Sequences (8:19) Aligned. Score:
Sequences (8:20) Aligned. Score:
Sequences (8:21) Aligned. Score:
Sequences (8:22) Aligned. Score:
Sequences (8:23) Aligned. Score:
Sequences (9:10) Aligned. Score:
Sequences (9:11) Aligned. Score:
Sequences (9:12) Aligned. Score:
Sequences (9:13) Aligned. Score:
Sequences (9:14) Aligned. Score:
Sequences (9:15) Aligned. Score:
Sequences (9:16) Aligned. Score:
Sequences (9:17) Aligned. Score:
Sequences (9:18) Aligned. Score:
Sequences (9:19) Aligned. Score:
Sequences (9:20) Aligned. Score:
Sequences (9:21) Aligned. Score:
Sequences (9:22) Aligned. Score:
Sequences (9:23) Aligned. Score:

Sequences (10:11) Aligned.
Sequences (10:12) Aligned.
Sequences (10:13) Aligned.
Sequences (10:14) Aligned.
Sequences (10:15) Aligned.
Sequences (10:16) Aligned.
Sequences (10:17) Aligned.
Sequences (10:18) Aligned.
Sequences (10:19) Aligned.
Sequences (10:20) Aligned.
Sequences (10:21) Aligned.
Sequences (10:22) Aligned.
Sequences (10:23) Aligned.
Sequences (11:12) Aligned.
Sequences (11:13) Aligned.
Sequences (11:14) Aligned.
Sequences (11:15) Aligned.
Sequences (11:16) Aligned.
Sequences (11:17) Aligned.
Sequences (11:18) Aligned.
Sequences (11:19) Aligned.
Sequences (11:20) Aligned.
Sequences (11:21) Aligned.
Sequences (11:22) Aligned.
Sequences (11:23) Aligned.
Sequences (12:13) Aligned.
Sequences (12:14) Aligned.
Sequences (12:15) Aligned.
Sequences (12:16) Aligned.
Sequences (12:17) Aligned.
Sequences (12:18) Aligned.
Sequences (12:19) Aligned.
Sequences (12:20) Aligned.
Sequences (12:21) Aligned.
Sequences (12:22) Aligned.
Sequences (12:23) Aligned.
Sequences (13:14) Aligned.
Sequences (13:15) Aligned.
Sequences (13:16) Aligned.
Sequences (13:17) Aligned.
Sequences (13:18) Aligned.
Sequences (13:19) Aligned.
Sequences (13:20) Aligned.
Sequences (13:21) Aligned.
Sequences (13:22) Aligned.
Sequences (13:23) Aligned.
Sequences (14:15) Aligned.
Sequences (14:16) Aligned.
Sequences (14:17) Aligned.
Sequences (14:18) Aligned.
Sequences (14:19) Aligned.
Sequences (14:20) Aligned.
Sequences (14:21) Aligned.
Sequences (14:22) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

31
65
60
66
34
35
29
35

62
67
42
42
30
64
33
76
60
69
36
37
33
34

58
64
42
42
31
66
33
78
61
64
37
35
32
35
46
48
43
43
33



Sequences (14:23) Aligned.
Sequences (15:16) Aligned.
Sequences (15:17) Aligned.
Sequences (15:18) Aligned.
Sequences (15:19) Aligned.
Sequences (15:20) Aligned.
Sequences (15:21) Aligned.
Sequences (15:22) Aligned.
Sequences (15:23) Aligned.
Sequences (16:17) Aligned.
Sequences (16:18) Aligned.
Sequences (16:19) Aligned.
Sequences (16:20) Aligned.
Sequences (16:21) Aligned.
Sequences (16:22) Aligned.
Sequences (16:23) Aligned.
Sequences (17:18) Aligned.
Sequences (17:19) Aligned.
Sequences (17:20) Aligned.
Sequences (17:21) Aligned.
Sequences (17:22) Aligned.
Sequences (17:23) Aligned.
Sequences (18:19) Aligned.
Sequences (18:20) Aligned.
Sequences (18:21) Aligned.
Sequences (18:22) Aligned.
Sequences (18:23) Aligned.
Sequences (19:20) Aligned.
Sequences (19:21) Aligned.
Sequences (19:22) Aligned.
Sequences (19:23) Aligned.
Sequences (20:21) Aligned.
Sequences (20:22) Aligned.
Sequences (20:23) Aligned.
Sequences (21:22) Aligned.
Sequences (21:23) Aligned.
Sequences (22:23) Aligned.
Guide tree file created:
Start of Multiple Alignment
There are 22 groups
Aligning...

Group 1: Sequences:
Group 2: Sequences:
Group 3: Sequences:
Group 4: Sequences:
Group 5: Sequences:
Group 6: Sequences:
Group 7: Sequences:
Group 8: Sequences:
Group 9: Sequences:
Group 10: Sequences:
Group 11: Sequences:
Group 12: Sequences:
Group 13: Sequences:
Group 14: Sequences:
Group 15: Sequences:
Group 16: Sequences:
Group 17: Sequences:
Group 18: Sequences:
Group 19: Sequences:
Group 20: Sequences:
Group 21: Sequences:
Group 22: Sequences: 23
Alignment Score 194699

2
3
2
3
2
5
8
9

[

ENIANNE NI SR RRN RN

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score: 51
Score: 31
[/ebi/extserv/old-work/26039.6435.dnd]

30

Score:8153
Score: 7766
Score:8507
Score:8379
Score:9195
Score: 7893
Score: 7507
Score: 7534

Score:6881
Score:9191
Score:6515
Score:6387
Score:6513
Score:5633
Score:4099
Score:6454
Score:5300
Score:3525
Score:9898
Score:9014
Score:8043
Score:3066

CLUSTAL-Alignment file created [/ebi/extserv/old-work/26039.6435.an]

"

CLUSTAL W (1.82) multiple sequence alignment

P20902/CISY_ACIAN
P14165|CISY_PSEAE
P18789|CISY_COXBU
P94325|CISY_BRAJA
(033915|CISY_RHIME
P51033/CISY_BARHE
PO0891|CISY_ECOLI
sp|068883|CISY_SALTY
sp|P09948ICISY _RICPR
sp|P42457|CISY_CORGL
sp|QIZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE
075390|CISY_HUMAN
PO08BIICISY _PIG
P23007|CISY_CHICK
(080433|CISY_DAUCA

BBLBLBE

L8848

P20902/CISY_ACIAN
P14165|CISY_PSEAE
P18789|CISY_COXBU
P94325|CISY_BRAJA
(033915|CISY_RHIME
P51033/CISY_BARHE
sp|PO0891|CISY_ECOLI
sp|068883|CISY_SALTY
sp|P09948ICISY “RICPR
sp|P42457|CISY_CORGL
sp|QIZN37|CISY_HELPJ
sp|P56062|CISY_HELPY

BBLBBH

MALLTAAARLFGAKN

SEATGKK------AVLHLDGKE-IELPIYSGTLGPD 29
AQLIIEGSAPVELPVLSGTMGPD 28
AKLSFENQS-VEFPIYSPTLGKD 27
---ATLTVG-NKNYDLPIHSGSVGPD 31
ATVTFG-GKSADLPVRSGSIGPD 27
------ AHITVN-DKKIELSVRKGTLGPD 27
KLTLNGDTAVELDVLKGTLGQD 28
AKITLTGDTTIELDVLKGTLGQD 28
---MTNGNNNNLEFAELKIR-GKLFKLPILKASIGKD 33
MFERDIVATDNNK-----AVLHY PGGE-FEMDIIEASEGNN 35
-INNENNARY EFETIECTRGPK 26
-VNNENNERY EFETIESTRGPK 26

MALLTAAARLLGTKN--------, ASCLVLAARHASASSTNLKDILADLIPKEQARIKTFR 52
-------- ASCLVLAARHASASSTNLKDILADLIPKEQARIKTFR 52
ASSTNLKDVLAALIPKEQARIKTFR 25

MVFFRSVSLLNKLRSRAVQQSNL SNTVRWFQVQTSASDLDLRSQLKELIPEQQERIKKLK 60

VIDVKDVLAS-GHFTFDPGFMATASCESKITFIDGDKGILLHRGYPIDQLATQAD-----
VVDVRGLTAT-GHFTFDPGFMSTASCESKITY IDGDKGVLLHRGY PIEQLAEK SD-
VIDVKTLGNH-GAYALDVGFY STAACESKITFIDGEKGILLYRGYPIDQLADKSD----- 81
VIDIGKLY GQSGLFTYDPGFTSTASCQSKITYIDGDAGVLEYRGYPIEQLAENGD
VVDIGSLYKQTTMFTYDPGFTSTASCESKITYIDGDEGVLLHRGFPIEQLAEHGD-
VIEIASLYKETDTFTYDPGFTSTASCESKITY IDGNEGILLYRGYPIDQLAEKGD
VIDIRTLGSK-GVFTFDPGFTSTASCESKITFIDGDEGILLHRGFPIDQLATDSN
VIDIRSLGSK-GVFTFDPGFTSTASCESKITFIDGDEGILLHRGFPIDQLATDSN-:
VIDISRVSAEADY FTYDPGFMSTASCQSTITY IDGDKGILWYRGYDIKDLAEKSD

GVVLGKMLSETGLITFDPGYVSTGSTESKITYIDGDAGILRYRGYDIADLAENAT----- 90
AVDFSKLFETTGFFSYDPGY SSTAGCQSKISYINGKKGELY YRGHRIEDLVAKYK----- 81
AVDFSKLFETTGFFSYDPGY SSTAGCQSKISYVNGKKGELYYRGHRIEDLVAKYK----- 81



$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
[Q59977|CISY_SYNY3
P51045/CISY _THIFE
[075390|CISY_HUMAN
PO08BIICISY _PIG
P23007|CISY_CHICK

LBLBBH

sp|P20902|CISY_ACIAN
sp|P14165|CISY_PSEAE
sp|P18789|CISY_COXBU
sp|P94325|CISY_BRAJA
$p|033915|CISY_RHIME
sp|P51033|CISY _BARHE
sp|PO0891|CISY_ECOLI
sp|068883|CISY_SALTY
sp|P09948|CISY “RICPR
sp|P42457|CISY_CORGL
sp|QIZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
Q53554|CISY_PYRFU
[Q59977|CISY_SYNY3
P51045/CISY _THIFE

(080433|CISY_DAUCA

-==-MT-=mem-| EPTIHKGLAGVTADVTAISKVNSDTNSLLYRGYPVQELAAKCS----- 45

----MTTATESEAPRIHKGLAGVVVDTTAISKVVPETNSLTYRGY PVQDLAAQCS----- 51
---MSVVSKGLENVIIKVTNLTFIDGEKGILRYRGYNIEDLVNY GS----- 43
PETEEISKGLEDVNIKWTRLTTIDGNKGILRYGGY SVEDIIASGAQ---- 46
-NTEKYLAKGLEDVYIDQTNICYIDGKEGKLYYRGY SVEELAELST----- 45
MNYMMTDNEVFKEGLAGVPAAKSRVSHVDGTDGILEY RGIRIEELAKSSS----- 50
------ MAEPN--FAPGLEGVAATQSSISNIDGAAGLLSYRGFAIADLAAHSS----- 45

QQHGKTVVGQITVDMMY GGMRGMKGLVY ETSVLDPDEG-IRFRGFSIPECQKLLPKAKGG 111
QQHGNTVVGQITVDMMY GGMRGMKGLVYETSVLDPDEG-IRFRGY SIPECQKMLPKAKGG 111

QQHGGTALGQITVDMSY GGMRGMKGLVY ETSVLDPDEG-IRFRGFSIPECQKLLPKGGXG 84
AEHGKVQLGNITVDMVLGGMRGMTGLLWETSLLDPEEG-IRFRGL SIPECQKLLPGAKPG 119

----YLETCYLLLNGELP-TAEQKVEFDAKVRAHTMVHDQV SRFFNGFRRDAHPMAIMVG 138
----YLETCYLLLNGELP-TAAQKEQFVGTIKNHTMVHEQLKTFFNGFRRDAHPMAVMCG 137
----YMEVCYLLMY GELP-NKGEKEKFVRTIKEHTSVY EQVTKFFNGFHY DAHPMAMVLS 136
----FLETCYLLLYGNLP-TAAQKKDFDDRVIHHTMVHEQMARFFQGFRRDAHPMAVMVA 141
----FLEVCYLLLYGELP-TKAQKADFDYRVTHHTMVHEQMSRFFTGFRRDAHPMAVMCG 137
----FLESCYLLLY GELP-TKQEKIDFDRCIMQHTMVHEQFARFFHGFRRDSHPMAVMIA 137
----YLEVCYILLNGEKP-TQEQYDEFKTTVTRHTMIHEQITRLFHAFRRDSHPMAVMCG 137
----YLEVCYILLYGEKP-TQEEYDEFRTTVTRHTMIHEQITRLFHAFRRDSHPMAVMCG 137
----FLEVAYLMIY GELP-SSDQY CNFTKKVAHHSLVNERLHY LFQTFCSSSHPMAIMLA 143
----FNEVSY LLINGEL P-TPDELHKFNDEIRHHTLLDEDFKSQFNVFPRDAHPMATLAS 145
----YVDVCRLLLTGELPKNQDESL EFEL ELRHRSFVHESLLNMFSAFPSNAHPMAKLSS 137
----YVDVCKLLLTGELPKNQDESLEFEL ELRHRSFVHESLLNMFSAFPSNAHPMAKLSS 137
----FEQVAY LLWNSEL P-NDSELKAFVNFERSHRKLDENVKGAIDLLSTACHPMDVART 100
----FEQVAYLLWHGELP-TD-QLALFSQRERASRRIDRSMQALLAKLPDNCHPMDVVRT 105
----YEETIYLMLY GKLP-TKKELNDLKAKLNEEYEVPQEVLDTIYLMPKEADAIGLLEV 98
DEEIQYLFLYGNLP-TEQELRKYKETVQKGYKIPDFVINAIRQLPRESDAVAMQMA 101
----FEEVVY LLWWGKLP-SLSELENFKKELAKSRGLPKEVIEIMEALPKNTHPMGALRT 100
----FIEVAY LLIWGKLP-TQAEIEEFEY EIRTHRRIKYHIRDMMKCFPETGHPMDALQT 105
----FEEVALLLLDGVLP-GAADLERFDHGLRAHRQVKYNVREIMKFMPVTGHPMDMLHC 100

075390|CISY_HUMAN
PO0BBIICISY _PIG

EEPLPEGLFWLLVTGCIP-TEEQV SWLSKEWAKRAALPSHVVTMLDNFPTNLHPMSQLSA 170
EEPLPEGLFWLLVTGQIP-TEEQVSWLSKEWAKRAALPSHVVTMLDNFPTNLHPMSQLSA 170

P23007|CISY_CHICK

LBLBLBH

sp|P20902|CISY_ACIAN
sp|P14165|CISY_PSEAE
sp|P18789|CISY_COXBU
sp|P94325|CISY_BRAJA
$p|033915|CISY_RHIME
sp|P51033|CISY _BARHE
sp|P00891|CISY_ECOLI
sp|068883|CISY_SALTY
sp|P09948|CISY “RICPR
sp|P42457|CISY_CORGL
sp|QIZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM
sp|P80148|CISY_SULSO
P21553/CISY_THEAC
Q53554|CISY_PYRFU
[Q59977|CISY_SYNY3
P51045/CISY _THIFE
(075390|CISY_HUMAN
PO0BBIICISY _PIG
P23007|CISY_CHICK
(080433|CISY_DAUCA

LBLBBBLEH

sp|P20902|CISY_ACIAN
sp|P14165|CISY_PSEAE
sp|P18789|CISY_COXBU
sp|P94325|CISY_BRAJA
$p|033915|CISY_RHIME
sp|P51033|CISY _BARHE
sp|PO0891|CISY_ECOLI
sp|068883|CISY_SALTY
sp|P09948|CISY _RICPR
sp|P42457|CISY_CORGL
sp|QIZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM

(080433|CISY_DAUCA

sp|P20902|CISY_ACIAN
sp|P14165|CISY_PSEAE
sp|P18789|CISY_COXBU
sp|P94325|CISY_BRAJA
$p|033915|CISY_RHIME
sp|P51033|CISY _BARHE
sp|PO0891|CISY_ECOLI
sp|068883|CISY_SALTY
sp|P09948|CISY “RICPR
sp|P42457|CISY_CORGL
sp|QIZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE

(080433|CISY_DAUCA

GEPLPEGLFWLLVTGQIP-TGAQVSWLSKEWAKRAALPSHVVTMLDNFPTNLHPMSQL SA 143
GEPLPEGLLWLLLTGKVP-TKEQVDALSAELRSRAAVPEHVYKTIDALPVTAHPMTQFAT 178

VVGALS---AFYHNNLDIEDINHREIT----AIRLIAKIPTLAAWSY K--YTVGQPFI Y P 189
VIGALS---AFYHDSLDINNPKHREV S----AHRLIAKMPTIAAMVYK--Y SKGEPMMY P 188
TIGALS--AFYHDALDITKPADRELS----AIRLIAKMPTLAAMSY K--Y SIGQPFMHP 187
SVGALA---AFYHDSTDINDPKQRMIA----SMRMIAKIPTLAAMAYK--YTIGQPFVY P 192
CVGALS---AFYHDSTDITDPHQRMVA----SLRMIAKMPTIAAMAY K--YHIGQPFVY P 188
CLGAMS---AFYHDSIDITDPQQRMIA----SIRLISKVPTLAAMAYK--YSIGQAFVYP 188
ITGALA---AFYHDSLDVNNPRHREIA----AFRLLSKMPTMAAMCYK--Y SIGQPFVY P 188
ITGALA---AFYHDSLDVNNPRHREIA----AFRLLSKMPTMAAMCYK--Y SIGQPFVY P 188
AVGSLS---AFYPDLLNFNET-DYELT----AIRMIAKIPTIAAMSYK--Y SIGQPFIYP 193
SVNILS--TYYQDQLNPLDEAQLDKA----TVRLMAKVPMLAAYAHR--ARKGAPYMY P 196
GVSILS--TLYSTHQNMHTEEDY QTM----ARRIVAKIPTLAAICYR--NEVGAPII YP 188
GVSILS---TLYSTHQNMHTEEDY QTM----ARRIVAKIPTLAAICYR--NEVGAPII Y P 188
AVSVLG---ANHARAQDSS-PEANL----EKAMSLLATFPSVVAY DQR--RRRGEEL |EP 150
AISYLG---AEDLEEDVDT-AEANY ----AKSLRMFAVLPTIVATDIR--RRQGL TPIPP 155
GTAALA---SIDKN--FKW-KENDK----EKAISIIAKMATLVANVY R--RKEGNKPRIP 146
AVAAMA---ASETK--FKWNKDTDR----DVAAEMIGRMSAITVNVY R--HIMNMPAELP 150
1ISYLG---NIDDSGDIPVTPEEVY ----RIGISVTAKIPTIVANWY R--IKNGLEY VPP 151
SAAALG---LFYARRALDDPK-----YIRAAVVRLLAKIPTMVAAFHM--IREGNDPIQP 155

AVASLG---MFYPQQELSDAERGNTLHLDAMAMRIIARMPTIVAMWEQ--MRFGNDPISP 155

AVTALNSESNFAQAYARGISRTKYWELIYEDSVDLIAKLPCVAAKIYRNLYWEGSGIGAI 230

AITALNSESNFARAYAEGIHRTKYWELIY EDCMDLIAKLPCVAAKIYRNLYREGSSIGAI 230

AITALNSESNFARAYAEGILRTKYWEMVYESAMDLIAKLPCVAAKIYRNLYRAGSSIGAI 203
GVMALQVQSEFQKAYEKGIHKTKYWEPTYEDSITLIAQLPVVAAYIYRRMYKNGQSISTD 238

RNDLNYAENFLHMMFATPADRDYK-------VNPVLARAMDRIFTLHADHEQN-ASTSTV 241
RNDLNYAENFLHMMFNTPCETKP--------|SPV LAKAMDRIFILHADHEQN-ASTSTV 239
RRAMNYAENFLHMLFGTPY EETE-------- PDPVLARAMDRIFILHADHEQN-ASTTTV 238
KNSLKFAENFLHMCFAV SCEEY K --------INPVLADALDKIFILHADHEQN-ASTSTV 243
KNDLDYASNFLRMCFAVPCEEYV -VNPVLARAMDRIFILHADHEQN-ASTSTV 239
RNDLSYAANFLRMCFSVPCEEYK INPVLTRAMDRIFTLHADHEQN-ASTSTV 239
RNDLSYAGNFLNMMFSTPCEPY E- NPILERAMDRILILHADHEQN-ASTSTV 239
VNPVLERAMDRILILHADHEQN-ASTSTV 239
VNPIIKNALNKIFILHADHEQN-ASTSTV 244
---IDPIMVKALDKLLILHADHEQN-CSTSTV 247
DIARSYVENILFMLRGY PY SRLKHTTQGEVGITPLEVEAFDKILTLHADHGQN-ASSTTV 247
DIARSYVENILFMLRGYPY SRLKHTTQGEVEITPLEVEAFDKILTLHADHSQN-ASSTTV 247
--EAAPEVVEAFNVSMILYAEHSFN-ASTFTA 196
---VPEPVVVRAFEQSMVLYAEHSFN-ASTFAA 201

sp|P80148|CISY_SULSO  EPSDSFAKSFLLASFAR-- -EPTTDEINAMDKALILYTDHEVP-ASTTAA 192
sp|P21553|CISY_THEAC ~ KPSDSYAESFLNAAFGR-- ---KATKEEIDAMNTALILYTDHEVP-ASTTAG 196
sp|Q53554|CISY_PYRFU ~ KEKLSHAANFLYMLHGE--- --EPPKEWEKAMDVALILYAEHEIN-ASTLAV 197
sp|Q59977|CISY_SYNY3  NDKLDYASNFLYMLTEK- --EPDPFAAKVFDVCLTLHAEHTMN-ASTFSA 201
sp|P51045|CISY_THIFE ~ RPDLSHAANFLYMLSGR--- EPDPAHTKILDSCLILHAEHTIN-ASTFSV 201
sp|O75390|CISY_HUMAN ~ DSNLDWSHNFTNMLGYT- ----DHQFTELMRLYLTIHSDHEGGNVSAHTS 275
sp|PO08BIYICISY _PIG DSKLDWSHNFTNMLGY T- -DAQFTELMRLYLTIHSDHEGGNVSAHTS 275
sp|P23007|CISY_CHICK ~ DSKLDWSHNFTNMLGYT- -DAQFTELMRLYLTIHSDHEGGNVSAHTS 248
sp| DSLDYGANFAHMLGY D-- --SPSMQELMRLYVTIHTDHEGGNVSAHTG 282

Lunko R
RLAGSTGANPYACISAGISALWGPAHGGANEAVLKMLDEIGSVE--
RLAGSSGANPFACIASGIAALWGPAHGGANEAVLRMLDEIGDVS--
RVAGSTGANPFACISAGISALWGPAHGGANEACLNMLRKIGDEK
RIAGSSGANPFACIAAGIACLWGPAHGGANEAALAMLGEIGSVD--
RLAGSSGANPFACIAAGIACLWGPAHGGANEAALNMLAEIGTVD---
RLAGSSGANPFACIAAGVACLWGPAHGGANEACLKMLQEIGSVE:
RTAGSSGANPFACIAAGIASLWGPAHGGANEAALKMLEEISSVK
RTAGSSGANPFACIAAGIASLWGPAHGGANEAALKMLEEISSV
RIAGSSGANPFACISTGIASLWGPAHGGANEAVINMLKEIGSSE---
RMIGSAQANMFVSIAGGINALSGPLHGGANQAVLEMLEDIKSNH

-NVAEFMEK 293

--RIPEYITK 291
RIPEFIAR 291
HIPEFFRR 291
-HIPEFVRR 291
NIPKYVAK 296
--GDATEFMNK 301

RNVASTGVHPYAAISAGISALWGHLHGGANEKVLLQLEEIGDVK--------NVDKY|AR 299
RVITSTLADLHSAVTGAIGALKGPLHGGANEAVMHTFEEIGIRKDESLDEAATRSKAWMYV 256
---AEKAPEWLH 252

RVTASTLTDPYAVVASAVGTLAGPLHGGANEEVLNMLEEIGS--
LVTGSTLTNPYHVIGGAIGTLAGPLHGGANQKVVEMLEEISS------

----VENVRPYVE 252
-VQQVGAYLD 252




L8848

BLBLBLBLBLBLBBLBLBLBL88 BBLBLBLBBBLBBLBLBBBBL8H

BBLBLBBBLBLLBLBBBBB88

075390|CISY_HUMAN
PO0BBIICISY _PIG
P23007|CISY_CHICK
(080433|CISY_DAUCA

P20902/CISY_ACIAN
P14165|CISY_PSEAE
P18789|CISY_COXBU
P94325|CISY_BRAJA
(033915|CISY_RHIME
P51033|CISY_BARHE
PO0891|CISY_ECOLI
068883|CISY_SALTY
P09948|CISY RICPR
P42457|CISY_CORGL
QUZN37|CISY_HELPJ
PS6062/CISY_HELPY
(034002|CISY_ABDS2
P26491|CISY _MYCSM
P80148|CISY_SULSO
P21553|CISY_THEAC
Q53554|CISY_PYRFU
[Q59977|CISY_SYNY3
P51045|CISY _THIFE
(075390|CISY_HUMAN
PO08SIICISY _PIG
P23007|CISY_CHICK
(080433|CISY_DAUCA

P20902/CISY_ACIAN
P14165|CISY_PSEAE
P18789|CISY_COXBU
P94325|CISY_BRAJA
(033915|CISY_RHIME
P51033/CISY_BARHE
PO0891|CISY_ECOLI
068883|CISY_SALTY
P09948|CISY RICPR
P42457|CISY_CORGL
QUZN37|CISY_HELPJ
PS6062/CISY_HELPY
(034002|CISY_ABDS2
P26491|CISY _MYCSM
P80148|CISY_SULSO
P21553|CISY_THEAC
Q53554|CISY_PYRFU
[Q59977|CISY_SYNY3
P51045/CISY _THIFE
075390|CISY_HUMAN
PO0BBIICISY _PIG
P23007|CISY_CHICK
|080433|CISY_DAUCA

P20902/CISY_ACIAN
P14165|CISY_PSEAE
P18789|CISY_COXBU
P94325|CISY_BRAJA
(033915|CISY_RHIME
P51033/CISY_BARHE
PO0891|CISY_ECOLI
068883|CISY_SALTY
P09948|CISY RICPR
P42457|CISY_CORGL
QUZNS37|CISY_HELPJ
PS6062/CISY_HELPY
(034002|CISY_ABDS2
P26491|CISY _MYCSM
P80148|CISY_SULSO
P21553|CISY_THEAC
Q53554|CISY_PYRFU
[Q59977|CISY_SYNY3
P51045/CISY _THIFE
075390|CISY_HUMAN
PO0BBIICISY _PIG

sp|P23007|CISY_CHICK
$p|080433|CISY_DAUCA

"
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ERPKSMSTDGLIKLVDSK--

HLVGSALSDPYLSFAAAMNGLAGPLHGLANQEVLVWLTQLQKEVG---KDVSDEKLRDY | 332

HLVGSALSDPYLSFAAAMNGLAGPLHGLANQEVLVWLTQLQKEVG---KDVSDEKLRDY | 332

HLVGSALSDPYLSFAAAMNGLAGPLHGLANQEVLGWLAQLQKAXX---XAGADASLRDY 305
HLVASALSDPYLSFAAALNGLAGPLHGLANQEVLLWIKSVVSECG---ENVTKEQLKDY 339

VKRKE--VKLMGFGHRVYKNFDPRAKVMKQTCDEVLEALG-I-NDPQLALAMELERIALN 349
AKDKNDPFKLMGFGHRVY KNFDPRAKVMKQTCDEVLQELG-I-NDPQLELAMKLEEIARH 349
AKDKNDPFRLMGFGHRVYKNYDPRAKVMQKTCY EVLDAVGRH-NEPLFKLAIKLEKIALE 349
VKDKNSEVRLMGFGHRVYKNYDPRAKIMQKMCHAVLKETGHG-DDPMLKVALELEKIALS 354
AKDKNDPFRLMGFGHRVYKNYDPRAKIMQKTTHEVLAELGHK-DDPLLEVAMELERIALT 350
AKDKNDSFRLMGFGHRVYKNYDPRAKIMQQTCHEVLKELNIQ-NDPLLDIAITLENIALN 350
AKDKNDSFRLMGFGHRVYKNYDPRATVMRETCHEVLKELGTK-DD-LLEVAMELENIALN 349
AKDKNDSFRLMGFGHRVYKNYDPRATVMRETCHEVLKELGTK-DD-LLEVAMELEHIALN 349
AKDKNDPFRLMGFGHRVYKSYDPRAAVLKETCKEVLNELGQLDNNPLLQIAIELEALALK 356
VKNKEDGVRLMGFGHRVYKNYDPRAAIVKETAHEILEHLG---GDDLLDLAIKLEEIALA 358
VKDKNDNFKLMGFGHRVYKSY DPRAKILKG-LKDELHQKGVKMDERLSEIAAKVEEIALK 358
VKDKNDNFKLMGFGHRVYKSYDPRAKILKG-LKDELHQKGVKMDERL SEIAAKVEEIALK 358
DALA-QKKKVMGFGHRVYKNGDSRVPTMKSALDAMIKHY DRPEMLGLYNGLE 307
GKLS-RKEKVMGFGHRVYKNGDSRVPTMKVALEQVAQV ----DGQRWLDIYNTLE 303
DKVVNQKNRLMGFGHRVYKTYDPRAKIFKKLALTLIERN----ADARRY FEIAQKLEELG 299
DNIINGKKRLMGFGHRVYKTYDPRAKIFKGIAEKL SSKK----PEVHKV Y EIATKLEDFG 303
FKALQQKRKIMGAGHRVYKTYDPRARIFKKYASKLGDK--------- KLFEIAERLERLV 298
KCLA-NKQRIMGFGHRVYKVKDPRAIILQDLAEQLFAK-----MGHDEY YEIAVELEKVV 306
RKMA-NKEKIWGFGHRIYKTRDPRAVILKGMMEDMASHGN---LRHSSLFEIAIEVERQA 308
WNTLNSGRVVPGY GHAVLRKTDPRY TCQREFALKHLPNDP----MFKLVAQLYKIVPNVL 388

WNTLNSGRVVPGY GHAVLRKTDPRY TCQREFALKHLPHDP----MFKLVAQLYKIVPNVL 388

WNTLNSGRVVPGY GHAVLRKTDPRY TCQREFALKHLPGDP----MFKLVAQLYKIVPNVL 361
WKTLNSGKVVPGY GHGVLRNTDPRY |ICQREFALKHLPDDP----L FQLVSNLFEVVPPIL 395

* %

DPYFVERKLYPNVDFY SGIILKAIGIPTE--MFTVIFALARTVGWISHWLEMHSGP-YKI 406
DPYFVERNLYPNVDFY SGIILKAIGIPTS--MFTVIFALARTVGWISHWQEML SGP-YKI 406
DDYFIEKKLYPNVDFY SGLTLNAIGIPSN--MFTVIFALSRTVGWISHWMEMMSSPDHRL 407
DQYFIDRKLYPNVDFY SGITLKAMGFPVS--MFTVLFAVARTVGWISQWSEMIEDPQQKI 412
DEYFIEKKLYPNIDFY SGITLKALGFPTT--MFTVLFALARTVGWIAQWNEMIEDPEQRI 408
DEYFIEKKLYPNVDFY SGITLKALGFPTE--MFTVLFALARSVGWVAQWKEMIEDPAQKI 408
DPYFIEKKLYPNVDFY SGIILKAMGIPSS--MFTVIFAMARTVGWIAHWSEMHSDG-MKI 406
DPYFIEKKLYPNVDFY SGIILKAMGIPSS--MFTVIFAMARTVGWIAHWNEMHTDG-MKI 406
DEYFIERKLYPNVDFY SGIIY KAMGIPSQ--MFTVLFAIARTVGWMAQWKEMHEDPEQKI 414
DDYFISRKLYPNVDFYTGLIYRAMGFPTD--FFTVLFAIGRLPGWIAHYREQLGAAGNKI 416
DEYFIERNLYPNVDFY SGTILRALKIPVR--FFTPVFVIGRTVGWCAQLLEHVKSPQARI 416
DEYFIERNLYPNVDFY SGTILRALKIPVR--FFTPVFVIGRTVGWCAQLLEHVKSPQARI 416
AAMEEAKQIKPNLDYPAGPTYNLMGFDTE--MFTPLFIAARITGWTAHIMEQVA-DNALI 364
SAMFAATRIKPNLDFPTGPAYY LMDFPIE--SFTPLFVMSRITGWTAHIMEQAA-SNALI 360
IKQFSSKGIYPNTDFY SGIVFYALGFPVY --MFTALFALSRTLGWLAHIIEY VEEQHRLI 357
IKAFGSKGIYPNTDY FSGIVYMSIGFPLRNNIYTALFALSRVTGWQAHFIEY VEEQQRLI 363
EEYLSKKGISINVDYWSGLVFYGMKIPIE--LY TTIFAMGRIAGWTAHLAEYVS-HNRII 355
EEYVGQKGIYPNVDFYSGLVYRKLDIPAD--LFTPLFAIARVAGWLAHWKEQLS-VNKIY 363
TERLGAQGIHANVDFY SGVLYHEMGIKAD--LFTPIFAMARSAGWLAHWREQLA-DNRIF 365
LEQGKAKNPWPNVDAHSGVLLQYYGMTEMN-YYTVLFGVSRALGVLAQLIWSRALG-FPL 446

LEQGKAKNPWPNVDAHSGVLLQYYGMTEMN-YYTVLFGVSRALGVLAQLIWSRALG-FPL 446

LEQGAAANPWPNVDAHSGVLLQYYGMTEMN-YYTVLFGVSRALGVLAQLIWSRALG-FPL 419
TELGKVKNPWPNVDAHSGVLLNHYGLTEAR-YYTVLFGVSRAIGICSQLVWDRALG-LPL 453

ok ok ke

GRPRQLYTGEVQRDIKR
GRPRQLYTGHTQRDFTALKDRG

R-PTQIYIGDHNLSYVPMTERVVSVARNEDPNAII 397
R-PTQVYTGEQDRRYVPVAQRT------------ 386
ERPKSMSTEGLMKFVDSKSG

ERPKSMSTDGLIAL
ERPKSVTMEWLENHCKKSS-

sp|P23007|CISY_CHICK:0.04627,
(

$p|O75390|CISY_HUMAN:0.02241,
sp|PO0BBYICISY _PIG:0.02069)

:0.02456)
:0.14973,
$p|0B0433|CISY_DAUCA:0.19631)
:0.27176,

(
(

(
$p|034002|CISY_ABDS2:0.20376,
sp|P26491|CISY MY CSM:0.20690)
:0.13304,

(
$pQ53554|CISY_PYRFU:0.27629,
(



sp|P80148|CISY_SUL S0O:0.19140,
sp|P21553|CISY_THEAC:0.22770)
:0.08464)
:0.02693)
:0.00738,

(

$p|Q59977|CISY_SYNY 3:0.24166,
sp|P51045|CISY _THIFE:0.24538)
:0.05308)

:0.00732)

:0.05339,

(

$p|QYZN37|CISY_HEL PX0.00816,
sp|P56062|CISY_HEL PY:0.00827)
:0.27681)

:0.01930,
sp|P42457|CISY_CORGL :0.25348)
:0.05572,
sp|P09948|CISY_RICPR:0.20267)
:0.02580,

(

(
sp|P51033|CISY_BARHE:0.12911,

(
sp|P94325|CISY_BRAJA:0.11836,
$p|033915|CISY_RHIME:0.10075)
:0.02057)

:0.03308,

(
sp|PO0BY1|CISY_ECOL1:0.02031,
$p|068883|CISY_SALTY:0.01950)
:0.14263)

:0.01434)

:0.01050,

(

sp|P20902|CISY_ACIAN:0.13006,
sp|P14165|CISY_PSEAE:0.12526)
:0.02760,
spP18789|CISY_COXBU:0.19612);
il

CLUSTALW ALIGNMENT: CSGENE Part 2
CLUSTAL W (1.82) Multiple Sequence Alignments

Sequence format is Pearson

Sequence 1: sp|P23007|CISY_CHICK 433 aa
Sequence 2: sp|O80433|CISY_DAUCA 472 aa
Sequence 3: sp|O75390|CISY_HUMAN 466 aa
Sequence 4: sp|PO0889|CISY_PIG 464 aa
Start of Pairwise alignments

Aligning...

Sequences (1:2) Aligned. Score: 61

Sequences (1:3) Aligned. Score: 89

Sequences (1:4) Aligned. Score: 91

Sequences (2:3) Aligned. Score: 60

Sequences (2:4) Aligned. Score: 59

Sequences (3:4) Aligned. Score: 95

Guide tree file created: [/ebi/extserv/old-work/731574.586005.dnd]
Start of Multiple Alignment

There are 3 groups

Aligning...

Group 1: Sequences. 2 Score:9898

Group 2: Sequences. 3 Score:9011

Group 3: Sequences. 4  Score:8062

Alignment Score 13044

CLUSTAL-Alignment file created [/ebi/extserv/old-work/731574.586005.aln]
"

CLUSTAL W (1.82) multiple sequence alignment

sp|O75390|CISY_HUMAN ~ MALLTAAARLLGTKN-------- ASCLVLAARHASASSTNLKDILADLIPKEQARIKTFR 52



PO0BBIICISY_PIG ~ MALLTAAARLFGAKN-------- ASCLVLAARHASASSTNLKDILADLIPKEQARIKTFR 52

P23007|CISY_CHICK ASSTNLKDVLAALIPKEQARIKTFR 25

080433|CISY_DAUCA  MVFFRSVSLLNKLRSRAVQQSNLSNTVRWFQVQTSASDLDLRSQLKELIPEQQERIKKLK 60
Ao

888

[O75390|CISY_HUMAN  QQHGKTVVGQITVDMMYGGMRGMKGLVYETSVLDPDEGIRFRGFSIPECQKLLPKAKGGE 112
PO08B9ICISY_PIG QQHGNTVVGQITVDMMY GGMRGMKGLVYETSVLDPDEGIRFRGY SIPECQKMLPKAKGGE 112
P23007|CISY_CHICK  QQHGGTALGQITVDMSY GGMRGMKGLVY ETSVLDPDEGIRFRGFSIPECQKLLPKGGXGG 85
[080433|CISY_DAUCA  AEHGKVQLGNITVDMVLGGMRGMTGLLWETSLLDPEEGIRFRGL SIPECQKLLPGAKPGG 120

TRk ok ekkkkk kkkkkk kkookkkokkkokkkkkhk kkkkkkkokk K

L8848

[O75390|CISY_HUMAN  EPLPEGLFWLLVTGCIPTEEQV SWLSKEWAKRAALPSHVVTMLDNFPTNLHPMSQLSAAYV 172
PO08B9ICISY_PIG EPLPEGLFWLLVTGQIPTEEQVSWLSKEWAKRAALPSHVVTMLDNFPTNLHPMSQLSAAI 172
P23007|CISY_CHICK  EPLPEGLFWLLVTGQIPTGAQVSWLSKEWAKRAALPSHVVTMLDNFPTNLHPMSQLSAAI 145
[080433|CISY_DAUCA  EPLPEGLLWLLLTGKVPTKEQVDALSAELRSRAAVPEHVYKTIDALPVTAHPMTQFATGV 180

FRAKKKK KKK kK kk Kk Kk ok Kkkok Kk ok ok Kkkekees o

L8848

[O75390|CISY_HUMAN  TALNSESNFAQAYARGISRTKYWELIYEDSVDLIAKLPCVAAKIYRNLYWEGSGIGAIDS 232
PO08B9ICISY_PIG TALNSESNFARAYAEGIHRTKYWELIYEDCMDLIAKLPCVAAKIYRNLYREGSSIGAIDS 232
P23007|CISY_CHICK ~ TALNSESNFARAYAEGILRTKYWEMVYESAMDLIAKLPCVAAKIYRNLYRAGSSIGAIDS 205
[080433|CISY_DAUCA  MALQVQSEFQKAYEKGIHKTKYWEPTYEDSITLIAQLPVVAAYIYRRMYKNGQSISTDDS 240

ke okek okk Kk okRKKK KK o kkKokk Kkk kK ok K K kK

L8848

[O75390|CISY_HUMAN  NLDWSHNFTNMLGY TDHQFTELMRLYLTIHSDHEGGNV SAHTSHLVGSALSDPY LSFAAA 292
PO08B9ICISY_PIG KLDWSHNFTNMLGY TDAQFTELMRLYLTIHSDHEGGNV SAHTSHLVGSALSDPY LSFAAA 292
P23007|CISY_CHICK ~ KLDWSHNFTNMLGY TDAQFTELMRLYLTIHSDHEGGNVSAHTSHLVGSALSDPYLSFAAA 265
[080433|CISY_DAUCA  -LDYGANFAHMLGYDSPSMQELMRLYVTIHTDHEGGNV SAHTGHLVASALSDPYLSFAAA 299

Fho kkekkkk - kkkkkk k. Hkk

L8848

[O75390|CISY_HUMAN ~ MNGLAGPLHGLANQEVLVWLTQLQKEVGKDVSDEKLRDYIWNTLNSGRVVPGY GHAVLRK 352
PO08B9ICISY_PIG MNGLAGPLHGLANQEVLVWLTQLQKEVGKDVSDEKLRDYIWNTLNSGRVVPGY GHAVLRK 352
P23007|CISY_CHICK ~ MNGLAGPLHGLANQEVLGWLAQLQKAXXXAGADASLRDYIWNTLNSGRVVPGYGHAVLRK 325
[080433|CISY_DAUCA  LNGLAGPLHGLANQEVLLWIKSVVSECGENVTKEQLKDYIWKTLNSGKVVPGYGHGVLRN 359

R e © ok ekkkkkkkkkokkkAkkk Kdkk o

L8848

[O75390|CISY_HUMAN  TDPRYTCQREFALKHLPNDPMFKLVAQLYKIVPNVLLEQGKAKNPWPNVDAHSGVLLQYY 412
PO08B9ICISY_PIG TDPRY TCQREFALKHLPHDPMFKLVAQLYKIVPNVLLEQGKAKNPWPNVDAHSGVLLQYY 412
P23007|CISY_CHICK ~ TDPRYTCQREFALKHLPGDPMFKLVAQLY KIVPNVLLEQGAAANPWPNVDAHSGVLLQYY 385
[080433|CISY_DAUCA  TDPRYICQREFALKHLPDDPLFQLVSNLFEVVPPILTELGKVKNPWPNVDAHSGVLLNHY 419

L8848

[O75390|CISY_HUMAN  GMTEMNYYTVLFGVSRALGVLAQLIWSRALGFPLERPKSMSTEGLMKFVDSKSG 466
PO08B9ICISY_PIG GMTEMNYYTVLFGVSRALGVLAQLIWSRALGFPLERPKSMSTDGLIKLVDSK-- 464
P23007|CISY_CHICK ~ GMTEMNYYTVLFGVSRALGVLAQLIWSRALGFPLERPKSMSTDGLIAL------ 433
[O80433|CISY_DAUCA  GLTEARYYTVLFGVSRAIGICSQLVWDRALGLPLERPKSVTMEWLENHCKKSS- 472

e

T = 884848

sp|P23007|CISY_CHICK:0.03733,
$p|0B0433|CISY_DAUCA:0.34604)
:0.03349,
$p|O75390|CISY_HUMAN:0.02528,
sp|PO0BBYICISY _PIG:0.01782);

il

CLUSTAL ALIGNMENT :GLTA GENE
CLUSTAL W (1.82) Multiple Sequence Alignments

Sequence format is Pearson

Sequence 1: sp|O34002|CISY_ABDS2 379 aa
Sequence 2: sp|P20902|CISY_ACIAN 423 aa
Sequence 3: sp|P51033|CISY_BARHE  43laa
Sequence 4: sp|P94325|CISY_BRAJA 434 aa
Sequence 5: sp|P42457|CISY_CORGL 437 aa
Sequence 6: sp|P18789|CISY_COXBU 430 aa
Sequence 7: sp|PO0891|CISY_ECOLI 427 aa
Sequence 8: sp|Q9ZN37|CISY_HELP) 426aa
Sequence 9: sp|P56062|CISY_HELPY 426 aa
Sequence 10: sp|P26491|CISY_MYCSM  375aa
Sequence 11: sp|P14165|CISY_PSEAE 428 aa
Sequence 12: sp|Q53554|CISY_PYRFU 376 aa
Sequence 13: sp|O33915|CISY_RHIME 429 aa



Sequence 14: sp|P09948|CISY_RICPR

Sequence 15: sp|O68883|CISY_SALTY

Sequence 16: sp|P80148|CISY_SULSO

Sequence 17: sp|Q59977|CISY_SYNY3
Sequence 18: sp|P21553|CISY_THEAC

Sequence 19: sp|P51045|CISY_THIFE
Start of Pairwise alignments
Aligning...

Sequences (1:2) Aligned. Score: 32
Sequences (1:3) Aligned. Score: 31
Sequences (1:4) Aligned. Score: 30
Sequences (1:5) Aligned. Score: 35
Sequences (1:6) Aligned. Score: 33
Sequences (1:7) Aligned. Score: 30
Sequences (1:8) Aligned. Score: 29
Sequences (1:9) Aligned. Score: 29
Sequences (1:10) Aligned. Score: 58
Sequences (1:11) Aligned. Score: 32
Sequences (1:12) Aligned. Score: 37
Sequences (1:13) Aligned. Score: 29
Sequences (1:14) Aligned. Score: 29
Sequences (1:15) Aligned. Score: 30
Sequences (1:16) Aligned. Score: 32
Sequences (1:17) Aligned. Score: 36
Sequences (1:18) Aligned. Score: 30
Sequences (1:19) Aligned. Score: 36
Sequences (2:3) Aligned. Score: 65
Sequences (2:4) Aligned. Score: 66
Sequences (2:5) Aligned. Score: 50
Sequences (2:6) Aligned. Score: 64
Sequences (2:7) Aligned. Score: 65
Sequences (2:8) Aligned. Score: 44
Sequences (2:9) Aligned. Score: 43
Sequences (2:10) Aligned. Score: 31
Sequences (2:11) Aligned. Score: 74
Sequences (2:12) Aligned. Score: 31
Sequences (2:13) Aligned. Score: 65
Sequences (2:14) Aligned. Score: 60
Sequences (2:15) Aligned. Score: 66
Sequences (2:16) Aligned. Score: 34
Sequences (2:17) Aligned. Score: 35
Sequences (2:18) Aligned. Score: 29
Sequences (2:19) Aligned. Score: 35
Sequences (3:4) Aligned. Score: 71
Sequences (3:5) Aligned. Score: 48
Sequences (3:6) Aligned. Score: 62
Sequences (3:7) Aligned. Score: 67
Sequences (3:8) Aligned. Score: 42
Sequences (3:9) Aligned. Score: 42
Sequences (3:10) Aligned. Score: 30
Sequences (3:11) Aligned. Score: 64
Sequences (3:12) Aligned. Score: 33
Sequences (3:13) Aligned. Score: 76
Sequences (3:14) Aligned. Score: 60
Sequences (3:15) Aligned. Score: 69
Sequences (3:16) Aligned. Score: 36
Sequences (3:17) Aligned. Score: 37
Sequences (3:18) Aligned. Score: 33
Sequences (3:19) Aligned. Score: 34
Sequences (4:5) Aligned. Score: 49
Sequences (4:6) Aligned. Score: 58
Sequences (4:7) Aligned. Score: 64
Sequences (4:8) Aligned. Score: 42
Sequences (4:9) Aligned. Score: 42
Sequences (4:10) Aligned. Score: 31
Sequences (4:11) Aligned. Score: 66
Sequences (4:12) Aligned. Score: 33
Sequences (4:13) Aligned. Score: 78
Sequences (4:14) Aligned. Score: 61
Sequences (4:15) Aligned. Score: 64
Sequences (4:16) Aligned. Score: 37
Sequences (4:17) Aligned. Score: 35
Sequences (4:18) Aligned. Score: 32
Sequences (4:19) Aligned. Score: 35
Sequences (5:6) Aligned. Score: 46
Sequences (5:7) Aligned. Score: 48
Sequences (5:8) Aligned. Score: 43
Sequences (5:9) Aligned. Score: 43
Sequences (5:10) Aligned. Score: 33
Sequences (5:11) Aligned. Score: 48
Sequences (5:12) Aligned. Score: 35
Sequences (5:13) Aligned. Score: 48
Sequences (5:14) Aligned. Score: 48
Sequences (5:15) Aligned. Score: 47
Sequences (5:16) Aligned. Score: 32
Sequences (5:17) Aligned. Score: 38
Sequences (5:18) Aligned. Score: 32
Sequences (5:19) Aligned. Score: 38
Sequences (6:7) Aligned. Score: 60
Sequences (6:8) Aligned. Score: 43
Sequences (6:9) Aligned. Score: 45
Sequences (6:10) Aligned. Score: 30
Sequences (6:11) Aligned. Score: 65
Sequences (6:12) Aligned. Score: 34
Sequences (6:13) Aligned. Score: 61
Sequences (6:14) Aligned. Score: 56
Sequences (6:15) Aligned. Score: 60
Sequences (6:16) Aligned. Score: 38
Sequences (6:17) Aligned. Score: 36
Sequences (6:18) Aligned. Score: 33
Sequences (6:19) Aligned. Score: 36
Sequences (7:8) Aligned. Score: 41
Sequences (7:9) Aligned. Score: 41
Sequences (7:10) Aligned. Score: 29
Sequences (7:11) Aligned. Score: 69
Sequences (7:12) Aligned. Score: 34
Sequences (7:13) Aligned. Score: 67

436 aa
427 aa
377 aa
397 aa
384 aa

386 aa



Sequences (7:14) Aligned. Score: 59
Sequences (7:15) Aligned. Score: 96
Sequences (7:16) Aligned. Score: 33
Sequences (7:17) Aligned. Score: 35
Sequences (7:18) Aligned. Score: 30
Sequences (7:19) Aligned. Score: 35
Sequences (8:9) Aligned. Score: 98
Sequences (8:10) Aligned. Score: 29
Sequences (8:11) Aligned. Score: 45
Sequences (8:12) Aligned. Score: 35
Sequences (8:13) Aligned. Score: 43
Sequences (8:14) Aligned. Score: 45
Sequences (8:15) Aligned. Score: 41
Sequences (8:16) Aligned. Score: 35
Sequences (8:17) Aligned. Score: 36
Sequences (8:18) Aligned. Score: 28
Sequences (8:19) Aligned. Score: 36
Sequences (9:10) Aligned. Score: 30
Sequences (9:11) Aligned. Score: 44
Sequences (9:12) Aligned. Score: 35
Sequences (9:13) Aligned. Score: 42
Sequences (9:14) Aligned. Score: 45
Sequences (9:15) Aligned. Score: 41
Sequences (9:16) Aligned. Score: 35
Sequences (9:17) Aligned. Score: 36
Sequences (9:18) Aligned. Score: 28
Sequences (9:19) Aligned. Score: 36
Sequences (10:11) Aligned. Score: 29
Sequences (10:12) Aligned. Score: 39
Sequences (10:13) Aligned. Score: 32
Sequences (10:14) Aligned. Score: 29
Sequences (10:15) Aligned. Score: 29
Sequences (10:16) Aligned. Score: 32
Sequences (10:17) Aligned. Score: 37
Sequences (10:18) Aligned. Score: 30
Sequences (10:19) Aligned. Score: 36
Sequences (11:12) Aligned. Score: 32
Sequences (11:13) Aligned. Score: 68
Sequences (11:14) Aligned. Score: 58
Sequences (11:15) Aligned. Score: 68
Sequences (11:16) Aligned. Score: 34
Sequences (11:17) Aligned. Score: 36
Sequences (11:18) Aligned. Score: 30
Sequences (11:19) Aligned. Score: 35
Sequences (12:13) Aligned. Score: 35
Sequences (12:14) Aligned. Score: 34
Sequences (12:15) Aligned. Score: 33
Sequences (12:16) Aligned. Score: 44
Sequences (12:17) Aligned. Score: 42
Sequences (12:18) Aligned. Score: 40
Sequences (12:19) Aligned. Score: 42
Sequences (13:14) Aligned. Score: 61
Sequences (13:15) Aligned. Score: 68
Sequences (13:16) Aligned. Score: 37
Sequences (13:17) Aligned. Score: 37
Sequences (13:18) Aligned. Score: 33
Sequences (13:19) Aligned. Score: 36
Sequences (14:15) Aligned. Score: 59
Sequences (14:16) Aligned. Score: 34
Sequences (14:17) Aligned. Score: 35
Sequences (14:18) Aligned. Score: 32
Sequences (14:19) Aligned. Score: 38
Sequences (15:16) Aligned. Score: 33
Sequences (15:17) Aligned. Score: 36
Sequences (15:18) Aligned. Score: 30
Sequences (15:19) Aligned. Score: 35
Sequences (16:17) Aligned. Score: 35
Sequences (16:18) Aligned. Score: 58
Sequences (16:19) Aligned. Score: 34
Sequences (17:18) Aligned. Score: 30
Sequences (17:19) Aligned. Score: 51
Sequences (18:19) Aligned. Score: 31
Guide tree file created: [/ebi/extserv/old-work/598348.37290.dnd]
Start of Multiple Alignment

There are 18 groups

Aligning...

Group 1: Sequences:. 2 Score:8153
Group 2: Sequences. 3 Score:7763
Group 3: Sequences. 2 Score:8507
Group 4: Sequences. 3 Score:8382
Group 5: Sequences: 2 Score:9195
Group 6: Sequences: 5  Score:7896
Group 7: Sequences:. 8  Score:7484
Group 8: Sequences: 9  Score:7533

Group 9: Sequences: 10 Score:6881

Group 10: Sequences: 2 Score:9191
Group 11: Sequences: 12 Score:6515
Group 12: Sequences: 2

Group 13: Sequences: 14 Score:5253
Group 14: Sequences: 2 Score:6513
Group 15: Sequences: 3 Score:5634
Group 16: Sequences: 17 Score:3861
Group 17: Sequences: 2 Score:6387
Group 18: Sequences: 19  Score:3993
Alignment Score 171309

"

Score:6454

[iN

CLUSTAL W (1.82) multiple sequence alignment

sp|P20902|CISY_ACIAN - SEATGKK------ AVLHLDGKE-IELPIYSGTLGPDVIDVKDVLAS-GHFTFDPG 47
sp|P14165|CISY_PSEAE ~ ------- MADKK------, AQLIIEGSAPVELPVLSGTMGPDVVDVRGLTAT-GHFTFDPG 46
sp|P18789|CISY_COXBU AKLSFENQS-VEFPIY SPTLGKDVIDVKTLGNH-GAYALDVG 45
sp|P94325|CISY_BRAJA ---ATLTVG-NKNYDLPIHSGSVGPDVIDIGKLY GQSGLFTYDPG 50
sp|O33915|CISY_RHIME ~ -------| MSEKS------ATVTFG-GKSADLPVRSGSIGPDVVDIGSLY KQTTMFTY DPG 46
sp|P51033|CISY_BARHE AHITVN-DKKIELSVRKGTLGPDVIEIASLYKETDTFTY DPG 46
sp|P00891|CISY _ECOLI AKLTLNGDTAVELDVLKGTLGQDVIDIRTLGSK-GVFTFDPG 46




sp|068883|CISY_SALTY
sp|P09948|CISY _RICPR
sp|P42457|CISY_CORGL
sp|QUZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM

sp|P20902|CISY_ACIAN
sp|P14165|CISY_PSEAE
sp|P18789|CISY_COXBU
sp|P94325|CISY_BRAJA
$p|033915|CISY_RHIME
sp|P51033|CISY _BARHE
sp|P0O0891|CISY_ECOLI
sp|068883|CISY_SALTY
sp|P09948|CISY _RICPR
sp|P42457|CISY_CORGL
sp|QUZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM

sp|P20902|CISY_ACIAN
sp|P14165|CISY_PSEAE
sp|P18789|CISY_COXBU
sp|P94325|CISY_BRAJA
$p|033915|CISY_RHIME
sp|P51033|CISY _BARHE
sp|P0O0891|CISY_ECOLI
sp|068883|CISY_SALTY
sp|P09948|CISY _RICPR
sp|P42457|CISY_CORGL
sp|QIZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|034002|CISY_ABDS2

sp|P26491|CISY_MYCSM

P20902/CISY_ACIAN
P14165|CISY_PSEAE
P18789|CISY_COXBU
P94325|CISY_BRAJA
(033915|CISY_RHIME
P51033/CISY_BARHE
PO0891|CISY_ECOLI
068883|CISY_SALTY
P09948|CISY RICPR
sp|P42457|CISY_CORGL
sp|QIZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM
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P20902/CISY_ACIAN

P14165|CISY_PSEAE

P18789|CISY_COXBU
P94325|CISY_BRAJA
(033915|CISY_RHIME
P51033/CISY_BARHE
PO0891|CISY_ECOLI

068883|CISY_SALTY
P09948|CISY RICPR

P42457|CISY_CORGL
QUZNS37|CISY_HELPJ
PS6062/CISY_HELPY
$p|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE

sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM
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sp|P20902|CISY_ACIAN
sp|P14165|CISY_PSEAE
sp|P18789|CISY_COXBU
sp|P94325|CISY_BRAJA
$p|033915|CISY_RHIME
sp|P51033|CISY _BARHE
sp|PO0891|CISY_ECOLI
sp|068883|CISY_SALTY
sp|P09948ICISY _RICPR

*

o

------- MADTK------AKITLTGDTTIELDVLKGTLGQDVIDIRSLGSK-GVFTFDPG 46
------- MTNGNNNNLEFAELKIR-GKLFKLPILKASIGKDVIDISRVSAEADY FTYDPG 52
MFERDIVATDNNK-----AVLHY PGGE-FEMDIIEASEGNNGVVLGKMLSETGLITFDPG 54
----MSVTL--------INNENNARY EFETIECTRGPKAVDFSKLFETTGFFSY DPG 45
---MSVTL--------VNNENNERY EFETIESTRGPKAVDFSKLFETTGFFSY DPG 45
MNYMMTDNEVFKEG 14
MAEPN--FAPG 9
MSVVSKG 7
PETEEISKG 9
NTEKYLAKG 9
MT------ EPTIHKG 9
MTTATESEAPRIHKG 15

FMATASCESKITFIDGDKGILLHRGY PIDQLATQAD-YLETCYLLLNGELP-TAEQKVEF 105
FMSTASCESKITYIDGDKGVLLHRGYPIEQLAEKSD-YLETCYLLLNGELP-TAAQKEQF 104
FYSTAACESKITFIDGEKGILLYRGYPIDQLADKSD-YMEVCYLLMY GELP-NKGEKEKF 103
FTSTASCQSKITYIDGDAGVLEYRGYPIEQLAENGD-FLETCYLLLYGNLP-TAAQKKDF 108
FTSTASCESKITYIDGDEGVLLHRGFPIEQLAEHGD-FLEVCYLLLYGELP-TKAQKADF 104
FTSTASCESKITYIDGNEGILLYRGYPIDQLAEKGD-FLESCYLLLYGELP-TKQEKIDF 104
FTSTASCESKITFIDGDEGILLHRGFPIDQLATDSN-YLEVCYILLNGEKP-TQEQY DEF 104
FTSTASCESKITFIDGDEGILLHRGFPIDQLATDSN-YLEVCYILLYGEKP-TQEEY DEF 104
FMSTASCQSTITYIDGDKGILWYRGY DIKDLAEKSD-FLEVAYLMIY GELP-SSDQY CNF 110
YVSTGSTESKITYIDGDAGILRYRGYDIADLAENAT-FNEVSY LLINGELP-TPDELHKF 112
YSSTAGCQSKISYINGKKGELYYRGHRIEDLVAKYK-YVDVCRLLLTGELPKNQDESLEF 104
YSSTAGCQSKISYVNGKKGELYYRGHRIEDLVAKYK-YVDVCKLLLTGELPKNQDESLEF 104
LAGVPAAKSRVSHVDGTDGILEYRGIRIEELAKSSS-FIEVAY LLIWGKLP-TQAEIEEF 72
LEGVAATQSSISNIDGAAGLLSYRGFAIADLAAHSS-FEEVALLLLDGVLP-GAADLERF 67
LENVIIKVTNLTFIDGEKGILRYRGYNIEDLVNYGS-YEETIYLMLY GKLP-TKKELNDL 65
LEDVNIKWTRLTTIDGNKGILRYGGY SVEDIIASGAQDEEIQYLFLYGNLP-TEQELRKY 68
LEDVYIDQTNICYIDGKEGKLYYRGY SVEELAELST-FEEVVYLLWWGKLP-SLSELENF 67
LAGVTADVTAISKVNSDTNSLLYRGYPVQELAAKCS-FEQVAY LLWNSELP-NDSELKAF 67
LAGVVVDTTAISKVVPETNSLTYRGYPVQDLAAQCS-FEQVAYLLWHGELP-TD-QLALF 72
ko RN

DAKVRAHTMVHDQV SRFFNGFRRDAHPMAIMVGVV GAL SAFY HNNLDIEDIN-----HRE 160
VGTIKNHTMVHEQLKTFFNGFRRDAHPMAVMCGVIGALSAFYHDSLDINNPK
VRTIKEHTSVYEQVTKFFNGFHY DAHPMAMVLSTIGALSAFYHDALDITKPA-:
DDRVIHHTMVHEQMARFFQGFRRDAHPMAVMVASVGALAAFYHDSTDINDPK-----QRM 163
DYRVTHHTMVHEQM SRFFTGFRRDAHPMAVMCGCV GALSAFYHDSTDITDPH-----QRM 159
DRCIMQHTMVHEQFARFFHGFRRDSHPMAVMIACLGAMSAFY HDSIDITDPQ-----
KTTVTRHTMIHEQITRLFHAFRRDSHPMAVMCGITGALAAFYHDSLDVNNPR--
RTTVTRHTMIHEQITRLFHAFRRDSHPMAVMCGITGALAAFYHDSLDVNNPR-
TKKVAHHSLVNERLHYLFQTFCSSSHPMAIMLAAVGSLSAFYPDLLNFNET------DYE 164
NDEIRHHTLLDEDFK SQFNVFPRDAHPMATLASSVNILSTYY QDQLNPLDEA-----QLD 167
ELELRHRSFVHESLLNMFSAFPSNAHPMAKLSSGVSILSTLY STHONMHTEE-
ELELRHRSFVHESLLNMFSAFPSNAHPMAKLSSGVSILSTLY STHONMHTEE-
EYEIRTHRRIKYHIRDMMKCFPETGHPMDALQTSAAALGLFYA-RRALDDPK-----YIR 126
DHGLRAHRQVKYNVREIMKFMPVTGHPMDMLHCAVASLGMFY P-QQELSDAERGNTLHLD 126
KAKLNEEYEVPQEVLDTIYLMPKEADAIGLLEVGTAALASIDKN--FKW-KENDK----- 117
KETVQKGYKIPDFVINAIRQLPRESDAVAMQMAAVAAMAASETK--FKWNKDTDR----- 121
KKELAKSRGLPKEVIEIMEALPKNTHPMGALRTIISYLGNIDDSGDIPVTPEEVY ----- 122
VNFERSHRKLDENVKGAIDLLSTACHPMDVARTAV SVLGANHARAQDSSPEAN------ L 121
SQRERASRRIDRSMQALLAKLPDNCHPMDVVRTAISY LGAEDLEEDVDTAEAN------ Y 126

ITAIRLIAKIPTLAAWSYKY TVGQPF Y PRNDLNYAENFLHMMFATPADRDY K ----
VSAHRLIAKMPTIAAMVYKY SKGEPMMY PRNDLNYAENFLHMMFENTPCETKP.
LSAIRLIAKMPTLAAMSYKY SIGQPFMHPRRAMNY AENFLHMLFGTPY EETE-
IASMRMIAKIPTLAAMAYKY TIGQPFVYPKNSLKFAENFLHMCFAV SCEEY K ---
VASLRMIAKMPTIAAMAYKYHIGQPFVYPKNDLDYASNFLRMCFAVPCEEYV
IASIRLISKVPTLAAMAYKY SIGQAFVYPRNDLSYAANFLRMCFSVPCEEYK
IAAFRLLSKMPTMAAMCYKY SIGQPFVY PRNDLSY AGNFLNMMFSTPCEPY E--
IAAFRLLSKMPTMAAMCYKY SIGQPFVYPRNDLSYAGNFLNMMFSTPCETY E-
LTAIRMIAKIPTIAAMSYKY SIGQPFIY PDNSLDFTENFLHMMFATPCTKYK
KATVRLMAKVPMLAAYAHRARKGAPYMYPDNSLNARENFLRMMFGY PTEPY E-------- 219
TMARRIVAKIPTLAAICYRNEVGAPIIYPDIARSY VENILFMLRGY PY SRLKHTTQGEVG 219
TMARRIVAKIPTLAAICYRNEVGAPIIYPDIARSY VENILFMLRGY PY SRLKHTTQGEVE 219
AAVVRLLAKIPTMVAAFHMIREGNDPIQPNDKLDYASNFLYMLTEKE---
AMAMRIIARMPTIVAMWEQMRFGNDPISPRPDLSHAANFLYMLSGRI
EKAISIIAKMATLVANVYRRKEGNKPRIPEPSDSFAK SFLLASFARE--

RIGISVTAKIPTIVANWY RIKNGLEYVPPKEKLSHAANFLYMLHGEE---
EKAMSLLATFPSVVAYDQRRRRGEELIEPREDLDY SANFLWMTFGEEA-
AKSLRMFAVLPTIVATDIRRRQGL TPIPPHSQLGYAQNFLNMCFGEVP--
x

*

VNPVLARAMDRIFTLHADHEQNASTSTVRLAGSTGANPY ACISAGISALWGPAHGGANEA 273
ISPVLAKAMDRIFILHADHEQNASTSTVRLAGSSGANPFACIASGIAALWGPAHGGANEA 271
PDPVLARAMDRIFILHADHEQNASTTTVRVAGSTGANPFACISAGISALWGPAHGGANEA 270
INPVLADALDKIFILHADHEQNASTSTVRIAGSSGANPFACIAAGIACLWGPAHGGANEA 275
VNPVLARAMDRIFILHADHEQNASTSTVRLAGSSGANPFACIAAGIACLWGPAHGGANEA 271
INPVLTRAMDRIFTLHADHEQNASTSTVRLAGSSGANPFACIAAGVACLWGPAHGGANEA 271
VNPILERAMDRILILHADHEQNASTSTVRTAGSSGANPFACIAAGIASLWGPAHGGANEA 271
VNPVLERAMDRILILHADHEQNASTSTVRTAGSSGANPFACIAAGIASLWGPAHGGANEA 271
VNPIIKNALNKIFILHADHEQNASTSTVRIAGSSGANPFACISTGIASLWGPAHGGANEA 276
IDPIMVKALDKLLILHADHEQNCSTSTVRMIGSAQANMFVSIAGGINALSGPLHGGANQA 279
ITPLEVEAFDKILTLHADHGQNASSTTVRNVASTGVHPY AAISAGISALWGHLHGGANEK 279
ITPLEVEAFDKILTLHADHSQNASSTTVRNVASTGVHPY AAISAGISALWGHLHGGANEK 279
PDPFAAKVFDVCLTLHAEHTMNASTFSARVTASTLTDPY AVVASAVGTLAGPLHGGANEE 233
PDPAHTKILDSCLILHAEHTINASTFSVLVTGSTLTNPYHVIGGAIGTLAGPLHGGANQK 233
PTTDEINAMDKALILYTDHEVPASTTAALVAASTLSDMY SSLTAALAALKGPLHGGAAEE 224
ATKEEIDAMNTALILYTDHEVPASTTAGLVAVSTLSDMY SGITAALAALKGPLHGGAAEA 228
PPKEWEKAMDVALILYAEHEINASTLAVMTVGSTLSDY Y SAILAGIGALKGPIHGGAVEE 229
-APEVVEAFNVSMILY AEHSFNASTFTARVITSTLADLHSAVTGAIGALKGPLHGGANEA 228
-EPVVVRAFEQSMVLYAEHSFNASTFAARVVTSTQSDIY SAVTAAIGALKGSLHGGANEA 233
PR

Lk ok kkkk -

VLKMLDEIGSVE-------NVAEFMEKVKRKE--VKLMGFGHRVYKNFDPRAKVMKQTCD 324
NIDKFVEKAKDKNDPFKLMGFGHRVY KNFDPRAKVMKQTCD 324
--NIGQYIKKAKDKNDPFRLMGFGHRVYKNYDPRAKVMQKTCY 323
KIPEFIAKVKDKNSEVRLMGFGHRVYKNYDPRAKIMQKMCH 328
-RIPEYITKAKDKNDPFRLMGFGHRVYKNYDPRAKIMQKTTH 324
-RIPEFIARAKDKNDSFRLMGFGHRVYKNY DPRAKIMQQTCH 324
ALKMLEEISSVK-------HIPEFFRRAKDKNDSFRLMGFGHRVYKNYDPRATVMRETCH 324
ALKMLEEISSVK-------HIPEFVRRAKDKNDSFRLMGFGHRVYKNYDPRATVMRETCH 324
VINMLKEIGSSE-------NIPKYVAKAKDKNDPFRLMGFGHRVYKSY DPRAAVLKETCK 329




sp|P42457|CISY_CORGL
sp|QUZN37|CISY_HELPJ
sp|P56062|CISY_HELPY

$p|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE

sp|P80148|CISY_SULSO

sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM

sp|P20902|CISY_ACIAN
sp|P14165|CISY_PSEAE
sp|P18789|CISY_COXBU
sp|P94325|CISY_BRAJA
$p|033915|CISY_RHIME
sp|P51033|CISY_BARHE
sp|PO0891|CISY_ECOLI
$p|068883|CISY_SALTY
sp|P09948ICISY “RICPR
sp|P42457|CISY_CORGL
sp|QUZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM

sp|P20902|CISY_ACIAN
sp|P14165|CISY_PSEAE
sp|P18789|CISY_COXBU
sp|P94325|CISY_BRAJA
$p|033915|CISY_RHIME
sp|P51033|CISY _BARHE
sp|PO0891|CISY_ECOLI
sp|068883|CISY_SALTY
sp|P09948|CISY _RICPR
sp|P42457|CISY_CORGL
sp|QIZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
sp|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM

* ok

P20902/CISY_ACIAN
P14165|CISY_PSEAE
P18789|CISY_COXBU
P94325|CISY_BRAJA
(033915|CISY_RHIME
P51033|CISY_BARHE
PO0891|CISY_ECOLI
(068883|CISY_SALTY
P09948|CISY RICPR
P42457|CISY_CORGL
QUZN37|CISY_HELPJ
sp|P56062|CISY_HELPY
$p|Q59977|CISY_SYNY3
sp|P51045|CISY _THIFE
sp|P80148|CISY_SULSO
sp|P21553|CISY_THEAC
$p|Q53554|CISY_PYRFU
$p|034002|CISY_ABDS2
sp|P26491|CISY_MYCSM
il
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----- GDATEFMNKVKNKEDGVRLMGFGHRVYKNYDPRAAIVKETAH 334
---NVDKYIARVKDKNDNFKLMGFGHRVYKSYDPRAKILKG-LK 331
NVDKYIARVKDKNDNFKLMGFGHRVYKSYDPRAKILKG-LK 331
NVRPYVEKCLANKQ--RIMGFGHRVY KVKDPRAIILQD-LA 283
QVGAYLDRKMANKE--KIWGFGHRIYKTRDPRAVILKG-MM 283
AFKQFIEIGDPN- RVONWFNDKVVNQKNRLMGFGHRVYKTYDPRAKIFKKLAL 276
AIAQFDEIKDPA MVEKWFNDNIINGKKRLMGFGHRVYKTY DPRAKIFKGIAE 280
AIKQFMEIGSPE-------- KVEEWF-FKALQQKRKIMGAGHRVYKTYDPRARIFKKYAS 280

VLNMLEEIGSV
VVEMLEEISSVQ-

VMHTFEEIGIRKDESLDEAATRSKAWMVDALAQKKKVMGFGHRVYKNGDSRVPTMKSALD 288

VMHDMLEIGS---------, AEKAPEWLHGKLSRKEKVMGFGHRVYKNGDSRVPTMKVALE 284

ck kkkekk Kk Kk

EVLEALG-I-NDPQLALAMELERIALNDPY FVERKLY PNVDFY SGIILKAIGIPTE--MF 380
EVLQELG-I-NDPQLELAMKLEEIARHDPY FVERNLY PNVDFY SGIILKAIGIPTS--MF 380
EVLDAVGRH-NEPLFKLAIKLEKIALEDDY FIEKKLYPNVDFY SGLTLNAIGIPSN--MF 380
AVLKETGHG-DDPMLKVALELEKIALSDQYFIDRKLYPNVDFY SGITLKAMGFPVS--MF 385
EVLAELGHK-DDPLLEVAMELERIALTDEY FIEKKLYPNIDFY SGITLKALGFPTT--MF 381
EVLKELNIQ-NDPLLDIAITLENIALNDEY FIEKKLYPNVDFY SGITLKALGFPTE--MF 381
EVLKELGTK-DD-LLEVAMELENIALNDPYFIEKKLYPNVDFY SGIILKAMGIPSS--MF 380
EVLKELGTK-DD-LLEVAMELEHIALNDPYFIEKKLYPNVDFY SGIILKAMGIPSS--MF 380
EVLNELGQLDNNPLLQIAIELEALALKDEYFIERKLYPNVDFY SGIIYKAMGIPSQ--MF 387
EILEHLG---GDDLLDLAIKLEEIALADDY FISRKLYPNVDFY TGLIY RAMGFPTD--FF 389
DELHQKGVKMDERLSEIAAKVEEIALKDEY FIERNLYPNVDFY SGTILRALKIPVR--FF 389
DELHQKGVKMDERLSEIAAKVEEIALKDEY FIERNLYPNVDFY SGTILRALKIPVR--FF 389
EQLFAK--MGHDEYYEIAVELEKVVE--EYVGQKGIYPNVDFY SGLVYRKLDIPAD--LF 337
EDMASHGNLRHSSLFEIAIEVERQAT--ERLGAQGIHANVDFY SGVLYHEMGIKAD--LF 339
TLIERNADA--RRY FEIAQKLEEL GIK--QFSSKGIYPNTDFY SGIVFY ALGFPVY --MF 330
KLSSKKPEV--HKVYEIATKLEDFGIK--AFGSKGIYPNTDY FSGIVYMSIGFPLRNNIY 336
KLGDK------- KLFEIAERLERLVEE--YLSKKGISINVDYWSGLVFY GMKIPIE--LY 329

TVIFALARTVGWISHWLEMHSGP-YKIGRPRQLY TGEVQRDIKR
TVIFALARTVGWISHWQEML SGP-YKIGRPRQLY TGHTQRDFTALKDRG-
TVIFALSRTVGWISHWMEMMSSPDHRLARPRQL Y TGETEREVISLDKRQA--
TVLFAVARTVGWISQWSEMIEDPQQKIGRPRQLYTGVTRRDY VAIKDRK--
TVLFALARTVGWIAQWNEMIEDPEQRIGRPRQLYVGAPLRDY VPISKR--
TVLFALARSVGWVAQWKEMIEDPAQKISRPRQLYTGYAAREY IPIDKRVN
TVIFAMARTVGWIAHWSEMHSDG-MKIARPRQLY TGY EKRDFK SDIKR:
TVIFAMARTVGWIAHWNEMHTDG-MKIARPRQLY TGY DKRDFKSALKR--
TVLFAIARTVGWMAQWKEMHEDPEQKISRPRQLYTGYVHREYKCIVER
TVLFAIGRLPGWIAHYREQLGAAGNKINRPRQVY TGNESRKLVPREER--
TPVFVIGRTVGWCAQLLEHVKSPQARITRPRQVYVGD--
TPVFVIGRTVGWCAQLLEHVKSPQARITRPRQVYVGD--
TPLFAIARVAGWLAHWKEQLSVN--KIYRPTQIYIGDHNLSYVPMTERVVSVARNEDPNA 395
TPIFAMARSAGWLAHWREQLADN--RIFRPTQVY TGEQDRRYVPVAQRT-
TALFALSRTLGWLAHIIEYVEEQ-HRLIRPRALYVGPEY QEYVSIDKR---
TALFALSRVTGWQAHFIEYVEEQ-QRLIRPRAVYVGPAERKYVPIAERK-
TTIFAMGRIAGWTAHLAEYVS-H-NRIIRPRLQY VGEIGKKY LPIELRR:
TPLFIAARITGWTAHIMEQVADN--ALIRPLSEY NGPEQRQVP--
TPLFVMSRITGWTAHIMEQAASN--ALIRPLSEY SGQPQRSLV-

* Ckk ok k

11397

(@
$p|034002|CISY_ABDS2:0.20433,
sp|P26491|CISY_MY CSM:0.20633)
:0.13279,

(
$pQ53554|CISY_PYRFU:0.27698,

sp|P80148|CISY_SUL S0:0.19108,
sp|P21553|CISY_THEAC:0.22802)
:0.08395)
:0.02718)
:0.00845,

(

$p|Q59977|CISY_SYNY 3:0.24252,
sp|P51045|CISY _THIFE:0.24452)
:0.05200)

:0.05978,

(

$p|QYZN37|CISY _HEL PX0.00854,
sp|P56062|CISY_HEL PY:0.00789)
:0.27565)

:0.01990,
sp|P42457|CISY_CORGL :0.25275)
:0.05555,
sp|P09948|CISY_RICPR:0.20136)
:0.02712,

(

(
sp|P51033|CISY_BARHE:0.12915,

sp|P94325|CISY_BRAJA:0.11842,
$p|033915|CISY_RHIME:0.10069)



:0.02054)
:0.03293,

(
sp|PO0BY1|CISY_ECOL1:0.02044,
$p|068883|CISY_SALTY:0.01938)
:0.14278)

:0.01434)

:0.01050,

(

sp|P20902|CISY_ACIAN:0.13002,
sp|P14165|CISY_PSEAE:0.12530)
:0.02793,
spP18789|CISY_COXBU:0.19579);
il

CLUSTALW ALIGNMENT: POL GENE
CLUSTAL W (1.82) Multiple Sequence Alignments

Sequence format is Pear son

Sequence 1: sp|P19560[POL_BIV06 1056 aa
Sequence 2: sp|P19561|POL_BIV27 1056 aa
Sequence 3: sp|P33459[POL_CAEVC 1109 aa
Sequence 4: sp|P19199[POL_COYMV 1886 aa
Sequence 5: sp|P11204[POL_EIAV9 1146 aa
Sequence 6: sp|P32542|POL_EIAVC 1146 aa
Sequence 7: sp|P0O3371[POL_EIAVY  1145aa
Sequence 8: sp|P16088JPOL_FIVPE 1124 aa
Sequence 9: sp|P19028JPOL_FIVSD 1124 aa
Sequence 10: sp|P31822|POL_FIVT2 1124 aa
Sequence 11: sp|P0O3369|POL_HV1A2 1003 aa
Sequence 12: sp|P03366|POL_HV1B1 1015 aa
Sequence 13: sp|P04587|POL_HV1B5 1015 aa
Sequence 14: sp|P03367|POL_HV1BR 1015aa
Sequence 15: sp|PO5960[POL_HV1C4 118aa
Sequence 16: sp|P04589|POL_HVIEL 1002 aa
Sequence 17: sp|P04585|POL_HV1H2 1003 aa
Sequence 18: sp|P12498/POL_HV1J3 100 aa
Sequence 19: sp|P20875|POL_HV1JR 1007 aa
Sequence 20: sp|P04588|POL_HVIMA 1002 aa
Sequence 21: sp|P05961|POL_HVIMN 1006 aa
Sequence 22: sp|P12497|POL_HVIN5 1003 aa
Sequence 23: sp|P18802/POL_HVIND 1002 aa
Sequence 24: sp|P20892|POL_HV10Y 1003 aa
Sequence 25: sp|P03368|POL_HV1PV  1015aa
Sequence 26: sp|P05959|POL_HVIRH 1002 aa
Sequence 27: sp|P24740[POL_HV1U4 1002 aa
Sequence 28: sp|P35963|POL_HV1Y2 1003 aa
Sequence 29: sp|P12499|POL_HV1Z2 1002 aa
Sequence 30: sp|P18096|POL_HV2BE 1142 aa
Sequence 31: sp|P24107|POL_HV2CA 1034 aa
Sequence 32: sp|P17757|POL_HV2D1 1073 aa
Sequence 33: sp|P15833|POL_HV2D2 1058 aa
Sequence 34: sp|P18042|POL_HV2G1 1049 aa
Sequence 35: sp|Q74120|POL_HV2KR 1035 aa
Sequence 36: sp|P05962/POL_HV2NZ 1035 aa
Sequence 37: sp|P04584|POL_HV2RO 1036 aa
Sequence 38: sp|P12451|POL_HV2SB 1035 aa
Sequence 39: sp|P20876|POL_HV2ST 1055 aa
Sequence 40: sp|P16901|POL_OMVVS 1086 aa
Sequence 41: sp|P27502/POL_RTBVP  1675aa
Sequence 42: sp|P27973|POL_SIVA1 1047 aa
Sequence 43: sp|P27980|POL_SIVAG 1046 aa
Sequence 44: sp|Q02836|POL_SIVAI 1057 aa



Sequence 45:
Sequence 46:
Sequence 47:
Sequence 48:
Sequence 49:
Sequence 50:
Sequence 51:
Sequence 52:
Sequence 53:
Sequence 54:

sp|POS895|POL_SIVAT
sp|P17283|POL_SIVCZ
sp|P22382|POL_SIVGB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4

sp|P19505|POL _SIVSP

p|P23426|POL _VILV1
sp|P23427|POL_VILV2
sp|P35956|POL _VILVK

Sequence 55: sp|P03370|POL_VILV
Start of Pairwise alignments

Aligning...

Sequences (1:2) Aligned.
Sequences (1:3) Aligned.
Sequences (1:4) Aligned.
Sequences (1:5) Aligned.
Sequences (1:6) Aligned.
Sequences (1:7) Aligned.
Sequences (1:8) Aligned.
Sequences (1:9) Aligned.

Sequences (1:10) Aligned.
Sequences (1:11) Aligned.
Sequences (1:12) Aligned.
Sequences (1:13) Aligned.
Sequences (1:14) Aligned.
Sequences (1:15) Aligned.
Sequences (1:16) Aligned.
Sequences (1:17) Aligned.
Sequences (1:18) Aligned.
Sequences (1:19) Aligned.
Sequences (1:20) Aligned.
Sequences (1:21) Aligned.
Sequences (1:22) Aligned.
Sequences (1:23) Aligned.
Sequences (1:24) Aligned.
Sequences (1:25) Aligned.
Sequences (1:26) Aligned.
Sequences (1:27) Aligned.
Sequences (1:28) Aligned.
Sequences (1:29) Aligned.
Sequences (1:30) Aligned.
Sequences (1:31) Aligned.
Sequences (1:32) Aligned.
Sequences (1:33) Aligned.
Sequences (1:34) Aligned.
Sequences (1:35) Aligned.
Sequences (1:36) Aligned.
Sequences (1:37) Aligned.
Sequences (1:38) Aligned.
Sequences (1:39) Aligned.
Sequences (1:40) Aligned.
Sequences (1:41) Aligned.
Sequences (1:42) Aligned.
Sequences (1:43) Aligned.
Sequences (1:44) Aligned.
Sequences (1:45) Aligned.
Sequences (1:46) Aligned.
Sequences (1:47) Aligned.
Sequences (1:48) Aligned.
Sequences (1:49) Aligned.
Sequences (1:50) Aligned.
Sequences (1:51) Aligned.
Sequences (1:52) Aligned.
Sequences (1:53) Aligned.
Sequences (1:54) Aligned.
Sequences (1:55) Aligned.

Sequences (2:3) Aligned.
Sequences (2:4) Aligned.
Sequences (2:5) Aligned.
Sequences (2:6) Aligned.
Sequences (2:7) Aligned.
Sequences (2:8) Aligned.
Sequences (2:9) Aligned.

Sequences (2:10) Aligned.
Sequences (2:11) Aligned.
Sequences (2:12) Aligned.
Sequences (2:13) Aligned.
Sequences (2:14) Aligned.
Sequences (2:15) Aligned.
Sequences (2:16) Aligned.
Sequences (2:17) Aligned.
Sequences (2:18) Aligned.
Sequences (2:19) Aligned.
Sequences (2:20) Aligned.
Sequences (2:21) Aligned.
Sequences (2:22) Aligned.
Sequences (2:23) Aligned.
Sequences (2:24) Aligned.
Sequences (2:25) Aligned.
Sequences (2:26) Aligned.
Sequences (2:27) Aligned.
Sequences (2:28) Aligned.
Sequences (2:29) Aligned.
Sequences (2:30) Aligned.
Sequences (2:31) Aligned.
Sequences (2:32) Aligned.
Sequences (2:33) Aligned.
Sequences (2:34) Aligned.
Sequences (2:35) Aligned.
Sequences (2:36) Aligned.
Sequences (2:37) Aligned.
Sequences (2:38) Aligned.
Sequences (2:39) Aligned.

Score:

Score:

Score:

Score:

Score:

Score:

Score:

Score:

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

Score:

Score:

Score:

Score:

Score:

Score:

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

99
32
9
33
33
32
33
33
33
33
32
32
32
21
34
32
17
33
33
33
33
32
33
32
34
34
33
34
31
32
31
31
31
33
31
32
31
30
34
7
32
32
31
31
33
32
31
30
31
31
34
34
34
34
32
9
33
33
32
33
33
33
33
32
32
32
21
34
32
17
33
33
33
33
32
33
32
34
34
33
34
31
32
31
31
31
33
31
32
31
31

1061 aa
1027 aa
1009 aa
1056 aa
1054 aa
1019 aa
1022 aa
1105 aa
1105 aa
1101 aa
1105 aa



Sequences (2:40) Aligned.
Sequences (2:41) Aligned.
Sequences (2:42) Aligned.
Sequences (2:43) Aligned.
Sequences (2:44) Aligned.
Sequences (2:45) Aligned.
Sequences (2:46) Aligned.
Sequences (2:47) Aligned.
Sequences (2:48) Aligned.
Sequences (2:49) Aligned.
Sequences (2:50) Aligned.
Sequences (2:51) Aligned.
Sequences (2:52) Aligned.
Sequences (2:53) Aligned.
Sequences (2:54) Aligned.
Sequences (2:55) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

Sequences (3:4) Aligned. Score: 7
Sequences (3:5) Aligned. Score:
Sequences (3:6) Aligned. Score:
Sequences (3:7) Aligned. Score:
Sequences (3:8) Aligned. Score:
Sequences (3:9) Aligned. Score:

Sequences (3:10) Aligned.
Sequences (3:11) Aligned.
Sequences (3:12) Aligned.
Sequences (3:13) Aligned.
Sequences (3:14) Aligned.
Sequences (3:15) Aligned.
Sequences (3:16) Aligned.
Sequences (3:17) Aligned.
Sequences (3:18) Aligned.
Sequences (3:19) Aligned.
Sequences (3:20) Aligned.
Sequences (3:21) Aligned.
Sequences (3:22) Aligned.
Sequences (3:23) Aligned.
Sequences (3:24) Aligned.
Sequences (3:25) Aligned.
Sequences (3:26) Aligned.
Sequences (3:27) Aligned.
Sequences (3:28) Aligned.
Sequences (3:29) Aligned.
Sequences (3:30) Aligned.
Sequences (3:31) Aligned.
Sequences (3:32) Aligned.
Sequences (3:33) Aligned.
Sequences (3:34) Aligned.
Sequences (3:35) Aligned.
Sequences (3:36) Aligned.
Sequences (3:37) Aligned.
Sequences (3:38) Aligned.
Sequences (3:39) Aligned.
Sequences (3:40) Aligned.
Sequences (3:41) Aligned.
Sequences (3:42) Aligned.
Sequences (3:43) Aligned.
Sequences (3:44) Aligned.
Sequences (3:45) Aligned.
Sequences (3:46) Aligned.
Sequences (3:47) Aligned.
Sequences (3:48) Aligned.
Sequences (3:49) Aligned.
Sequences (3:50) Aligned.
Sequences (3:51) Aligned.
Sequences (3:52) Aligned.
Sequences (3:53) Aligned.
Sequences (3:54) Aligned.
Sequences (3:55) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

Sequences (4:5) Aligned. Score:
Sequences (4:6) Aligned. Score:
Sequences (4:7) Aligned. Score:
Sequences (4:8) Aligned. Score:
Sequences (4:9) Aligned. Score:

Sequences (4:10) Aligned.
Sequences (4:11) Aligned.
Sequences (4:12) Aligned.
Sequences (4:13) Aligned.
Sequences (4:14) Aligned.
Sequences (4:15) Aligned.
Sequences (4:16) Aligned.
Sequences (4:17) Aligned.
Sequences (4:18) Aligned.
Sequences (4:19) Aligned.
Sequences (4:20) Aligned.
Sequences (4:21) Aligned.
Sequences (4:22) Aligned.
Sequences (4:23) Aligned.
Sequences (4:24) Aligned.
Sequences (4:25) Aligned.
Sequences (4:26) Aligned.
Sequences (4:27) Aligned.
Sequences (4:28) Aligned.
Sequences (4:29) Aligned.
Sequences (4:30) Aligned.
Sequences (4:31) Aligned.
Sequences (4:32) Aligned.
Sequences (4:33) Aligned.
Sequences (4:34) Aligned.
Sequences (4:35) Aligned.
Sequences (4:36) Aligned.
Sequences (4:37) Aligned.
Sequences (4:38) Aligned.
Sequences (4:39) Aligned.
Sequences (4:40) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

34
34
35
37
38
37
32
31
31
31
15
31
31
13
31
32
31
31
32
32
31
31
31
31
31
29
31
29
29
31
30
30
30
31
31
76
8
31
30
29
29
31
32
31
29
30
31
75
75
75
75

o O W W W

3]

3]

o



Sequences (4:41) Aligned.
Sequences (4:42) Aligned.
Sequences (4:43) Aligned.
Sequences (4:44) Aligned.
Sequences (4:45) Aligned.
Sequences (4:46) Aligned.
Sequences (4:47) Aligned.
Sequences (4:48) Aligned.
Sequences (4:49) Aligned.
Sequences (4:50) Aligned.
Sequences (4:51) Aligned.
Sequences (4:52) Aligned.
Sequences (4:53) Aligned.
Sequences (4:54) Aligned.
Sequences (4:55) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

i
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Sequences (5:6) Aligned. Score: 99
Sequences (5:7) Aligned. Score: 99
Sequences (5:8) Aligned. Score: 37
Sequences (5:9) Aligned. Score: 37

Sequences (5:10) Aligned.
Sequences (5:11) Aligned.
Sequences (5:12) Aligned.
Sequences (5:13) Aligned.
Sequences (5:14) Aligned.
Sequences (5:15) Aligned.
Sequences (5:16) Aligned.
Sequences (5:17) Aligned.
Sequences (5:18) Aligned.
Sequences (5:19) Aligned.
Sequences (5:20) Aligned.
Sequences (5:21) Aligned.
Sequences (5:22) Aligned.
Sequences (5:23) Aligned.
Sequences (5:24) Aligned.
Sequences (5:25) Aligned.
Sequences (5:26) Aligned.
Sequences (5:27) Aligned.
Sequences (5:28) Aligned.
Sequences (5:29) Aligned.
Sequences (5:30) Aligned.
Sequences (5:31) Aligned.
Sequences (5:32) Aligned.
Sequences (5:33) Aligned.
Sequences (5:34) Aligned.
Sequences (5:35) Aligned.
Sequences (5:36) Aligned.
Sequences (5:37) Aligned.
Sequences (5:38) Aligned.
Sequences (5:39) Aligned.
Sequences (5:40) Aligned.
Sequences (5:41) Aligned.
Sequences (5:42) Aligned.
Sequences (5:43) Aligned.
Sequences (5:44) Aligned.
Sequences (5:45) Aligned.
Sequences (5:46) Aligned.
Sequences (5:47) Aligned.
Sequences (5:48) Aligned.
Sequences (5:49) Aligned.
Sequences (5:50) Aligned.
Sequences (5:51) Aligned.
Sequences (5:52) Aligned.
Sequences (5:53) Aligned.
Sequences (5:54) Aligned.
Sequences (5:55) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

37
35
35
35
35
16
35
36
20
36
36
36
36
36
36
35
36
36
35
36
31
35
33
31
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33
34
33
33
36
34
33
30
34
34
36
36
36
36

Sequences (6:7) Aligned. Score: 99
Sequences (6:8) Aligned. Score: 37
Sequences (6:9) Aligned. Score: 37

Sequences (6:10) Aligned.
Sequences (6:11) Aligned.
Sequences (6:12) Aligned.
Sequences (6:13) Aligned.
Sequences (6:14) Aligned.
Sequences (6:15) Aligned.
Sequences (6:16) Aligned.
Sequences (6:17) Aligned.
Sequences (6:18) Aligned.
Sequences (6:19) Aligned.
Sequences (6:20) Aligned.
Sequences (6:21) Aligned.
Sequences (6:22) Aligned.
Sequences (6:23) Aligned.
Sequences (6:24) Aligned.
Sequences (6:25) Aligned.
Sequences (6:26) Aligned.
Sequences (6:27) Aligned.
Sequences (6:28) Aligned.
Sequences (6:29) Aligned.
Sequences (6:30) Aligned.
Sequences (6:31) Aligned.
Sequences (6:32) Aligned.
Sequences (6:33) Aligned.
Sequences (6:34) Aligned.
Sequences (6:35) Aligned.
Sequences (6:36) Aligned.
Sequences (6:37) Aligned.
Sequences (6:38) Aligned.
Sequences (6:39) Aligned.
Sequences (6:40) Aligned.
Sequences (6:41) Aligned.
Sequences (6:42) Aligned.
Sequences (6:43) Aligned.
Sequences (6:44) Aligned.
Sequences (6:45) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

37
35
35
35
35
16
35
36
20
36
36
36
36
36
36
35
36
36
35

36
31
35
33
31
34
34
34
34
34
33
36
6

33
34
33
33



Sequences (6:46) Aligned.
Sequences (6:47) Aligned.
Sequences (6:48) Aligned.
Sequences (6:49) Aligned.
Sequences (6:50) Aligned.
Sequences (6:51) Aligned.
Sequences (6:52) Aligned.
Sequences (6:53) Aligned.
Sequences (6:54) Aligned.
Sequences (6:55) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

36
34
33
30
34
34
36
36
36
36

Sequences (7:8) Aligned. Score: 37
Sequences (7:9) Aligned. Score: 37

Sequences (7:10) Aligned.
Sequences (7:11) Aligned.
Sequences (7:12) Aligned.
Sequences (7:13) Aligned.
Sequences (7:14) Aligned.
Sequences (7:15) Aligned.
Sequences (7:16) Aligned.
Sequences (7:17) Aligned.
Sequences (7:18) Aligned.
Sequences (7:19) Aligned.
Sequences (7:20) Aligned.
Sequences (7:21) Aligned.
Sequences (7:22) Aligned.
Sequences (7:23) Aligned.
Sequences (7:24) Aligned.
Sequences (7:25) Aligned.
Sequences (7:26) Aligned.
Sequences (7:27) Aligned.
Sequences (7:28) Aligned.
Sequences (7:29) Aligned.
Sequences (7:30) Aligned.
Sequences (7:31) Aligned.
Sequences (7:32) Aligned.
Sequences (7:33) Aligned.
Sequences (7:34) Aligned.
Sequences (7:35) Aligned.
Sequences (7:36) Aligned.
Sequences (7:37) Aligned.
Sequences (7:38) Aligned.
Sequences (7:39) Aligned.
Sequences (7:40) Aligned.
Sequences (7:41) Aligned.
Sequences (7:42) Aligned.
Sequences (7:43) Aligned.
Sequences (7:44) Aligned.
Sequences (7:45) Aligned.
Sequences (7:46) Aligned.
Sequences (7:47) Aligned.
Sequences (7:48) Aligned.
Sequences (7:49) Aligned.
Sequences (7:50) Aligned.
Sequences (7:51) Aligned.
Sequences (7:52) Aligned.
Sequences (7:53) Aligned.
Sequences (7:54) Aligned.
Sequences (7:55) Aligned.
Sequences (8:9) Aligned. Score:
Sequences (8:10) Aligned.
Sequences (8:11) Aligned.
Sequences (8:12) Aligned.
Sequences (8:13) Aligned.
Sequences (8:14) Aligned.
Sequences (8:15) Aligned.
Sequences (8:16) Aligned.
Sequences (8:17) Aligned.
Sequences (8:18) Aligned.
Sequences (8:19) Aligned.
Sequences (8:20) Aligned.
Sequences (8:21) Aligned.
Sequences (8:22) Aligned.
Sequences (8:23) Aligned.
Sequences (8:24) Aligned.
Sequences (8:25) Aligned.
Sequences (8:26) Aligned.
Sequences (8:27) Aligned.
Sequences (8:28) Aligned.
Sequences (8:29) Aligned.
Sequences (8:30) Aligned.
Sequences (8:31) Aligned.
Sequences (8:32) Aligned.
Sequences (8:33) Aligned.
Sequences (8:34) Aligned.
Sequences (8:35) Aligned.
Sequences (8:36) Aligned.
Sequences (8:37) Aligned.
Sequences (8:38) Aligned.
Sequences (8:39) Aligned.
Sequences (8:40) Aligned.
Sequences (8:41) Aligned.
Sequences (8:42) Aligned.
Sequences (8:43) Aligned.
Sequences (8:44) Aligned.
Sequences (8:45) Aligned.
Sequences (8:46) Aligned.
Sequences (8:47) Aligned.
Sequences (8:48) Aligned.
Sequences (8:49) Aligned.
Sequences (8:50) Aligned.
Sequences (8:51) Aligned.
Sequences (8:52) Aligned.
Sequences (8:53) Aligned.
Sequences (8:54) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

37
35
35
35
35
16
35
35
20
35
36
35
35
36
36
35
36
36
35
35
31
35
33
31
34
34
34
34
34
33
36
6

33
33
33
33
36
34
33
30
34
34
36
36
36
36

%4

85
39
38
38
38
14
39
38
16
39
39
39
38
40
39
38
39
38
38
39
33
35
34
35
34
36
36
37
35
35
38
8

35
35
35
34
39
39
35
31
36
36
38
38
38



Sequences (8:55) Aligned.
Sequences (9:10) Aligned.
Sequences (9:11) Aligned.
Sequences (9:12) Aligned.
Sequences (9:13) Aligned.
Sequences (9:14) Aligned.
Sequences (9:15) Aligned.
Sequences (9:16) Aligned.
Sequences (9:17) Aligned.
Sequences (9:18) Aligned.
Sequences (9:19) Aligned.
Sequences (9:20) Aligned.
Sequences (9:21) Aligned.
Sequences (9:22) Aligned.
Sequences (9:23) Aligned.
Sequences (9:24) Aligned.
Sequences (9:25) Aligned.
Sequences (9:26) Aligned.
Sequences (9:27) Aligned.
Sequences (9:28) Aligned.
Sequences (9:29) Aligned.
Sequences (9:30) Aligned.
Sequences (9:31) Aligned.
Sequences (9:32) Aligned.
Sequences (9:33) Aligned.
Sequences (9:34) Aligned.
Sequences (9:35) Aligned.
Sequences (9:36) Aligned.
Sequences (9:37) Aligned.
Sequences (9:38) Aligned.
Sequences (9:39) Aligned.
Sequences (9:40) Aligned.
Sequences (9:41) Aligned.
Sequences (9:42) Aligned.
Sequences (9:43) Aligned.
Sequences (9:44) Aligned.
Sequences (9:45) Aligned.
Sequences (9:46) Aligned.
Sequences (9:47) Aligned.
Sequences (9:48) Aligned.
Sequences (9:49) Aligned.
Sequences (9:50) Aligned.
Sequences (9:51) Aligned.
Sequences (9:52) Aligned.
Sequences (9:53) Aligned.
Sequences (9:54) Aligned.
Sequences (9:55) Aligned.

Sequences (10:11) Aligned.
Sequences (10:12) Aligned.
Sequences (10:13) Aligned.
Sequences (10:14) Aligned.
Sequences (10:15) Aligned.
Sequences (10:16) Aligned.
Sequences (10:17) Aligned.
Sequences (10:18) Aligned.
Sequences (10:19) Aligned.
Sequences (10:20) Aligned.
Sequences (10:21) Aligned.
Sequences (10:22) Aligned.
Sequences (10:23) Aligned.
Sequences (10:24) Aligned.
Sequences (10:25) Aligned.
Sequences (10:26) Aligned.
Sequences (10:27) Aligned.
Sequences (10:28) Aligned.
Sequences (10:29) Aligned.
Sequences (10:30) Aligned.
Sequences (10:31) Aligned.
Sequences (10:32) Aligned.
Sequences (10:33) Aligned.
Sequences (10:34) Aligned.
Sequences (10:35) Aligned.
Sequences (10:36) Aligned.
Sequences (10:37) Aligned.
Sequences (10:38) Aligned.
Sequences (10:39) Aligned.
Sequences (10:40) Aligned.
Sequences (10:41) Aligned.
Sequences (10:42) Aligned.
Sequences (10:43) Aligned.
Sequences (10:44) Aligned.
Sequences (10:45) Aligned.
Sequences (10:46) Aligned.
Sequences (10:47) Aligned.
Sequences (10:48) Aligned.
Sequences (10:49) Aligned.
Sequences (10:50) Aligned.
Sequences (10:51) Aligned.
Sequences (10:52) Aligned.
Sequences (10:53) Aligned.
Sequences (10:54) Aligned.
Sequences (10:55) Aligned.
Sequences (11:12) Aligned.
Sequences (11:13) Aligned.
Sequences (11:14) Aligned.
Sequences (11:15) Aligned.
Sequences (11:16) Aligned.
Sequences (11:17) Aligned.
Sequences (11:18) Aligned.
Sequences (11:19) Aligned.
Sequences (11:20) Aligned.
Sequences (11:21) Aligned.
Sequences (11:22) Aligned.
Sequences (11:23) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

38
86
38
38
38

13
38
38
15
38
39
39
38
39
39
37
38

38
39
32

33

33
35

35
35

39

36

35

38
39
35
32

35
38
38
39
38
38
37
37
37
14
37
38

38
38
38
38
39
38
37
37
37
38
38
32

33

33
35

35

38

36
35
35

38
38

31
35
35
38
38

38
96
96
96
89
92
96
89
96
91
94
96
94



Sequences (11:24) Aligned.
Sequences (11:25) Aligned.
Sequences (11:26) Aligned.
Sequences (11:27) Aligned.
Sequences (11:28) Aligned.
Sequences (11:29) Aligned.
Sequences (11:30) Aligned.
Sequences (11:31) Aligned.
Sequences (11:32) Aligned.
Sequences (11:33) Aligned.
Sequences (11:34) Aligned.
Sequences (11:35) Aligned.
Sequences (11:36) Aligned.
Sequences (11:37) Aligned.
Sequences (11:38) Aligned.
Sequences (11:39) Aligned.
Sequences (11:40) Aligned.
Sequences (11:41) Aligned.
Sequences (11:42) Aligned.
Sequences (11:43) Aligned.
Sequences (11:44) Aligned.
Sequences (11:45) Aligned.
Sequences (11:46) Aligned.
Sequences (11:47) Aligned.
Sequences (11:48) Aligned.
Sequences (11:49) Aligned.
Sequences (11:50) Aligned.
Sequences (11:51) Aligned.
Sequences (11:52) Aligned.
Sequences (11:53) Aligned.
Sequences (11:54) Aligned.
Sequences (11:55) Aligned.
Sequences (12:13) Aligned.
Sequences (12:14) Aligned.
Sequences (12:15) Aligned.
Sequences (12:16) Aligned.
Sequences (12:17) Aligned.
Sequences (12:18) Aligned.
Sequences (12:19) Aligned.
Sequences (12:20) Aligned.
Sequences (12:21) Aligned.
Sequences (12:22) Aligned.
Sequences (12:23) Aligned.
Sequences (12:24) Aligned.
Sequences (12:25) Aligned.
Sequences (12:26) Aligned.
Sequences (12:27) Aligned.
Sequences (12:28) Aligned.
Sequences (12:29) Aligned.
Sequences (12:30) Aligned.
Sequences (12:31) Aligned.
Sequences (12:32) Aligned.
Sequences (12:33) Aligned.
Sequences (12:34) Aligned.
Sequences (12:35) Aligned.
Sequences (12:36) Aligned.
Sequences (12:37) Aligned.
Sequences (12:38) Aligned.
Sequences (12:39) Aligned.
Sequences (12:40) Aligned.
Sequences (12:41) Aligned.
Sequences (12:42) Aligned.
Sequences (12:43) Aligned.
Sequences (12:44) Aligned.
Sequences (12:45) Aligned.
Sequences (12:46) Aligned.
Sequences (12:47) Aligned.
Sequences (12:48) Aligned.
Sequences (12:49) Aligned.
Sequences (12:50) Aligned.
Sequences (12:51) Aligned.
Sequences (12:52) Aligned.
Sequences (12:53) Aligned.
Sequences (12:54) Aligned.
Sequences (12:55) Aligned.
Sequences (13:14) Aligned.
Sequences (13:15) Aligned.
Sequences (13:16) Aligned.
Sequences (13:17) Aligned.
Sequences (13:18) Aligned.
Sequences (13:19) Aligned.
Sequences (13:20) Aligned.
Sequences (13:21) Aligned.
Sequences (13:22) Aligned.
Sequences (13:23) Aligned.
Sequences (13:24) Aligned.
Sequences (13:25) Aligned.
Sequences (13:26) Aligned.
Sequences (13:27) Aligned.
Sequences (13:28) Aligned.
Sequences (13:29) Aligned.
Sequences (13:30) Aligned.
Sequences (13:31) Aligned.
Sequences (13:32) Aligned.
Sequences (13:33) Aligned.
Sequences (13:34) Aligned.
Sequences (13:35) Aligned.
Sequences (13:36) Aligned.
Sequences (13:37) Aligned.
Sequences (13:38) Aligned.
Sequences (13:39) Aligned.
Sequences (13:40) Aligned.
Sequences (13:41) Aligned.
Sequences (13:42) Aligned.
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Sequences (13:43) Aligned.
Sequences (13:44) Aligned.
Sequences (13:45) Aligned.
Sequences (13:46) Aligned.
Sequences (13:47) Aligned.
Sequences (13:48) Aligned.
Sequences (13:49) Aligned.
Sequences (13:50) Aligned.
Sequences (13:51) Aligned.
Sequences (13:52) Aligned.
Sequences (13:53) Aligned.
Sequences (13:54) Aligned.
Sequences (13:55) Aligned.
Sequences (14:15) Aligned.
Sequences (14:16) Aligned.
Sequences (14:17) Aligned.
Sequences (14:18) Aligned.
Sequences (14:19) Aligned.
Sequences (14:20) Aligned.
Sequences (14:21) Aligned.
Sequences (14:22) Aligned.
Sequences (14:23) Aligned.
Sequences (14:24) Aligned.
Sequences (14:25) Aligned.
Sequences (14:26) Aligned.
Sequences (14:27) Aligned.
Sequences (14:28) Aligned.
Sequences (14:29) Aligned.
Sequences (14:30) Aligned.
Sequences (14:31) Aligned.
Sequences (14:32) Aligned.
Sequences (14:33) Aligned.
Sequences (14:34) Aligned.
Sequences (14:35) Aligned.
Sequences (14:36) Aligned.
Sequences (14:37) Aligned.
Sequences (14:38) Aligned.
Sequences (14:39) Aligned.
Sequences (14:40) Aligned.
Sequences (14:41) Aligned.
Sequences (14:42) Aligned.
Sequences (14:43) Aligned.
Sequences (14:44) Aligned.
Sequences (14:45) Aligned.
Sequences (14:46) Aligned.
Sequences (14:47) Aligned.
Sequences (14:48) Aligned.
Sequences (14:49) Aligned.
Sequences (14:50) Aligned.
Sequences (14:51) Aligned.
Sequences (14:52) Aligned.
Sequences (14:53) Aligned.
Sequences (14:54) Aligned.
Sequences (14:55) Aligned.
Sequences (15:16) Aligned.
Sequences (15:17) Aligned.
Sequences (15:18) Aligned.
Sequences (15:19) Aligned.
Sequences (15:20) Aligned.
Sequences (15:21) Aligned.
Sequences (15:22) Aligned.
Sequences (15:23) Aligned.
Sequences (15:24) Aligned.
Sequences (15:25) Aligned.
Sequences (15:26) Aligned.
Sequences (15:27) Aligned.
Sequences (15:28) Aligned.
Sequences (15:29) Aligned.
Sequences (15:30) Aligned.
Sequences (15:31) Aligned.
Sequences (15:32) Aligned.
Sequences (15:33) Aligned.
Sequences (15:34) Aligned.
Sequences (15:35) Aligned.
Sequences (15:36) Aligned.
Sequences (15:37) Aligned.
Sequences (15:38) Aligned.
Sequences (15:39) Aligned.
Sequences (15:40) Aligned.
Sequences (15:41) Aligned.
Sequences (15:42) Aligned.
Sequences (15:43) Aligned.
Sequences (15:44) Aligned.
Sequences (15:45) Aligned.
Sequences (15:46) Aligned.
Sequences (15:47) Aligned.
Sequences (15:48) Aligned.
Sequences (15:49) Aligned.
Sequences (15:50) Aligned.
Sequences (15:51) Aligned.
Sequences (15:52) Aligned.
Sequences (15:53) Aligned.
Sequences (15:54) Aligned.
Sequences (15:55) Aligned.
Sequences (16:17) Aligned.
Sequences (16:18) Aligned.
Sequences (16:19) Aligned.
Sequences (16:20) Aligned.
Sequences (16:21) Aligned.
Sequences (16:22) Aligned.
Sequences (16:23) Aligned.
Sequences (16:24) Aligned.
Sequences (16:25) Aligned.
Sequences (16:26) Aligned.
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Sequences (16:27) Aligned.
Sequences (16:28) Aligned.
Sequences (16:29) Aligned.
Sequences (16:30) Aligned.
Sequences (16:31) Aligned.
Sequences (16:32) Aligned.
Sequences (16:33) Aligned.
Sequences (16:34) Aligned.
Sequences (16:35) Aligned.
Sequences (16:36) Aligned.
Sequences (16:37) Aligned.
Sequences (16:38) Aligned.
Sequences (16:39) Aligned.
Sequences (16:40) Aligned.
Sequences (16:41) Aligned.
Sequences (16:42) Aligned.
Sequences (16:43) Aligned.
Sequences (16:44) Aligned.
Sequences (16:45) Aligned.
Sequences (16:46) Aligned.
Sequences (16:47) Aligned.
Sequences (16:48) Aligned.
Sequences (16:49) Aligned.
Sequences (16:50) Aligned.
Sequences (16:51) Aligned.
Sequences (16:52) Aligned.
Sequences (16:53) Aligned.
Sequences (16:54) Aligned.
Sequences (16:55) Aligned.
Sequences (17:18) Aligned.
Sequences (17:19) Aligned.
Sequences (17:20) Aligned.
Sequences (17:21) Aligned.
Sequences (17:22) Aligned.
Sequences (17:23) Aligned.
Sequences (17:24) Aligned.
Sequences (17:25) Aligned.
Sequences (17:26) Aligned.
Sequences (17:27) Aligned.
Sequences (17:28) Aligned.
Sequences (17:29) Aligned.
Sequences (17:30) Aligned.
Sequences (17:31) Aligned.
Sequences (17:32) Aligned.
Sequences (17:33) Aligned.
Sequences (17:34) Aligned.
Sequences (17:35) Aligned.
Sequences (17:36) Aligned.
Sequences (17:37) Aligned.
Sequences (17:38) Aligned.
Sequences (17:39) Aligned.
Sequences (17:40) Aligned.
Sequences (17:41) Aligned.
Sequences (17:42) Aligned.
Sequences (17:43) Aligned.
Sequences (17:44) Aligned.
Sequences (17:45) Aligned.
Sequences (17:46) Aligned.
Sequences (17:47) Aligned.
Sequences (17:48) Aligned.
Sequences (17:49) Aligned.
Sequences (17:50) Aligned.
Sequences (17:51) Aligned.
Sequences (17:52) Aligned.
Sequences (17:53) Aligned.
Sequences (17:54) Aligned.
Sequences (17:55) Aligned.
Sequences (18:19) Aligned.
Sequences (18:20) Aligned.
Sequences (18:21) Aligned.
Sequences (18:22) Aligned.
Sequences (18:23) Aligned.
Sequences (18:24) Aligned.
Sequences (18:25) Aligned.
Sequences (18:26) Aligned.
Sequences (18:27) Aligned.
Sequences (18:28) Aligned.
Sequences (18:29) Aligned.
Sequences (18:30) Aligned.
Sequences (18:31) Aligned.
Sequences (18:32) Aligned.
Sequences (18:33) Aligned.
Sequences (18:34) Aligned.
Sequences (18:35) Aligned.
Sequences (18:36) Aligned.
Sequences (18:37) Aligned.
Sequences (18:38) Aligned.
Sequences (18:39) Aligned.
Sequences (18:40) Aligned.
Sequences (18:41) Aligned.
Sequences (18:42) Aligned.
Sequences (18:43) Aligned.
Sequences (18:44) Aligned.
Sequences (18:45) Aligned.
Sequences (18:46) Aligned.
Sequences (18:47) Aligned.
Sequences (18:48) Aligned.
Sequences (18:49) Aligned.
Sequences (18:50) Aligned.
Sequences (18:51) Aligned.
Sequences (18:52) Aligned.
Sequences (18:53) Aligned.
Sequences (18:54) Aligned.
Sequences (18:55) Aligned.
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Sequences (19:20) Aligned.
Sequences (19:21) Aligned.
Sequences (19:22) Aligned.
Sequences (19:23) Aligned.
Sequences (19:24) Aligned.
Sequences (19:25) Aligned.
Sequences (19:26) Aligned.
Sequences (19:27) Aligned.
Sequences (19:28) Aligned.
Sequences (19:29) Aligned.
Sequences (19:30) Aligned.
Sequences (19:31) Aligned.
Sequences (19:32) Aligned.
Sequences (19:33) Aligned.
Sequences (19:34) Aligned.
Sequences (19:35) Aligned.
Sequences (19:36) Aligned.
Sequences (19:37) Aligned.
Sequences (19:38) Aligned.
Sequences (19:39) Aligned.
Sequences (19:40) Aligned.
Sequences (19:41) Aligned.
Sequences (19:42) Aligned.
Sequences (19:43) Aligned.
Sequences (19:44) Aligned.
Sequences (19:45) Aligned.
Sequences (19:46) Aligned.
Sequences (19:47) Aligned.
Sequences (19:48) Aligned.
Sequences (19:49) Aligned.
Sequences (19:50) Aligned.
Sequences (19:51) Aligned.
Sequences (19:52) Aligned.
Sequences (19:53) Aligned.
Sequences (19:54) Aligned.
Sequences (19:55) Aligned.
Sequences (20:21) Aligned.
Sequences (20:22) Aligned.
Sequences (20:23) Aligned.
Sequences (20:24) Aligned.
Sequences (20:25) Aligned.
Sequences (20:26) Aligned.
Sequences (20:27) Aligned.
Sequences (20:28) Aligned.
Sequences (20:29) Aligned.
Sequences (20:30) Aligned.
Sequences (20:31) Aligned.
Sequences (20:32) Aligned.
Sequences (20:33) Aligned.
Sequences (20:34) Aligned.
Sequences (20:35) Aligned.
Sequences (20:36) Aligned.
Sequences (20:37) Aligned.
Sequences (20:38) Aligned.
Sequences (20:39) Aligned.
Sequences (20:40) Aligned.
Sequences (20:41) Aligned.
Sequences (20:42) Aligned.
Sequences (20:43) Aligned.
Sequences (20:44) Aligned.
Sequences (20:45) Aligned.
Sequences (20:46) Aligned.
Sequences (20:47) Aligned.
Sequences (20:48) Aligned.
Sequences (20:49) Aligned.
Sequences (20:50) Aligned.
Sequences (20:51) Aligned.
Sequences (20:52) Aligned.
Sequences (20:53) Aligned.
Sequences (20:54) Aligned.
Sequences (20:55) Aligned.
Sequences (21:22) Aligned.
Sequences (21:23) Aligned.
Sequences (21:24) Aligned.
Sequences (21:25) Aligned.
Sequences (21:26) Aligned.
Sequences (21:27) Aligned.
Sequences (21:28) Aligned.
Sequences (21:29) Aligned.
Sequences (21:30) Aligned.
Sequences (21:31) Aligned.
Sequences (21:32) Aligned.
Sequences (21:33) Aligned.
Sequences (21:34) Aligned.
Sequences (21:35) Aligned.
Sequences (21:36) Aligned.
Sequences (21:37) Aligned.
Sequences (21:38) Aligned.
Sequences (21:39) Aligned.
Sequences (21:40) Aligned.
Sequences (21:41) Aligned.
Sequences (21:42) Aligned.
Sequences (21:43) Aligned.
Sequences (21:44) Aligned.
Sequences (21:45) Aligned.
Sequences (21:46) Aligned.
Sequences (21:47) Aligned.
Sequences (21:48) Aligned.
Sequences (21:49) Aligned.
Sequences (21:50) Aligned.
Sequences (21:51) Aligned.
Sequences (21:52) Aligned.
Sequences (21:53) Aligned.
Sequences (21:54) Aligned.
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Sequences (21:55) Aligned.
Sequences (22:23) Aligned.
Sequences (22:24) Aligned.
Sequences (22:25) Aligned.
Sequences (22:26) Aligned.
Sequences (22:27) Aligned.
Sequences (22:28) Aligned.
Sequences (22:29) Aligned.
Sequences (22:30) Aligned.
Sequences (22:31) Aligned.
Sequences (22:32) Aligned.
Sequences (22:33) Aligned.
Sequences (22:34) Aligned.
Sequences (22:35) Aligned.
Sequences (22:36) Aligned.
Sequences (22:37) Aligned.
Sequences (22:38) Aligned.
Sequences (22:39) Aligned.
Sequences (22:40) Aligned.
Sequences (22:41) Aligned.
Sequences (22:42) Aligned.
Sequences (22:43) Aligned.
Sequences (22:44) Aligned.
Sequences (22:45) Aligned.
Sequences (22:46) Aligned.
Sequences (22:47) Aligned.
Sequences (22:48) Aligned.
Sequences (22:49) Aligned.
Sequences (22:50) Aligned.
Sequences (22:51) Aligned.
Sequences (22:52) Aligned.
Sequences (22:53) Aligned.
Sequences (22:54) Aligned.
Sequences (22:55) Aligned.
Sequences (23:24) Aligned.
Sequences (23:25) Aligned.
Sequences (23:26) Aligned.
Sequences (23:27) Aligned.
Sequences (23:28) Aligned.
Sequences (23:29) Aligned.
Sequences (23:30) Aligned.
Sequences (23:31) Aligned.
Sequences (23:32) Aligned.
Sequences (23:33) Aligned.
Sequences (23:34) Aligned.
Sequences (23:35) Aligned.
Sequences (23:36) Aligned.
Sequences (23:37) Aligned.
Sequences (23:38) Aligned.
Sequences (23:39) Aligned.
Sequences (23:40) Aligned.
Sequences (23:41) Aligned.
Sequences (23:42) Aligned.
Sequences (23:43) Aligned.
Sequences (23:44) Aligned.
Sequences (23:45) Aligned.
Sequences (23:46) Aligned.
Sequences (23:47) Aligned.
Sequences (23:48) Aligned.
Sequences (23:49) Aligned.
Sequences (23:50) Aligned.
Sequences (23:51) Aligned.
Sequences (23:52) Aligned.
Sequences (23:53) Aligned.
Sequences (23:54) Aligned.
Sequences (23:55) Aligned.
Sequences (24:25) Aligned.
Sequences (24:26) Aligned.
Sequences (24:27) Aligned.
Sequences (24:28) Aligned.
Sequences (24:29) Aligned.
Sequences (24:30) Aligned.
Sequences (24:31) Aligned.
Sequences (24:32) Aligned.
Sequences (24:33) Aligned.
Sequences (24:34) Aligned.
Sequences (24:35) Aligned.
Sequences (24:36) Aligned.
Sequences (24:37) Aligned.
Sequences (24:38) Aligned.
Sequences (24:39) Aligned.
Sequences (24:40) Aligned.
Sequences (24:41) Aligned.
Sequences (24:42) Aligned.
Sequences (24:43) Aligned.
Sequences (24:44) Aligned.
Sequences (24:45) Aligned.
Sequences (24:46) Aligned.
Sequences (24:47) Aligned.
Sequences (24:48) Aligned.
Sequences (24:49) Aligned.
Sequences (24:50) Aligned.
Sequences (24:51) Aligned.
Sequences (24:52) Aligned.
Sequences (24:53) Aligned.
Sequences (24:54) Aligned.
Sequences (24:55) Aligned.
Sequences (25:26) Aligned.
Sequences (25:27) Aligned.
Sequences (25:28) Aligned.
Sequences (25:29) Aligned.
Sequences (25:30) Aligned.
Sequences (25:31) Aligned.
Sequences (25:32) Aligned.
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Sequences (25:33) Aligned.
Sequences (25:34) Aligned.
Sequences (25:35) Aligned.
Sequences (25:36) Aligned.
Sequences (25:37) Aligned.
Sequences (25:38) Aligned.
Sequences (25:39) Aligned.
Sequences (25:40) Aligned.
Sequences (25:41) Aligned.
Sequences (25:42) Aligned.
Sequences (25:43) Aligned.
Sequences (25:44) Aligned.
Sequences (25:45) Aligned.
Sequences (25:46) Aligned.
Sequences (25:47) Aligned.
Sequences (25:48) Aligned.
Sequences (25:49) Aligned.
Sequences (25:50) Aligned.
Sequences (25:51) Aligned.
Sequences (25:52) Aligned.
Sequences (25:53) Aligned.
Sequences (25:54) Aligned.
Sequences (25:55) Aligned.
Sequences (26:27) Aligned.
Sequences (26:28) Aligned.
Sequences (26:29) Aligned.
Sequences (26:30) Aligned.
Sequences (26:31) Aligned.
Sequences (26:32) Aligned.
Sequences (26:33) Aligned.
Sequences (26:34) Aligned.
Sequences (26:35) Aligned.
Sequences (26:36) Aligned.
Sequences (26:37) Aligned.
Sequences (26:38) Aligned.
Sequences (26:39) Aligned.
Sequences (26:40) Aligned.
Sequences (26:41) Aligned.
Sequences (26:42) Aligned.
Sequences (26:43) Aligned.
Sequences (26:44) Aligned.
Sequences (26:45) Aligned.
Sequences (26:46) Aligned.
Sequences (26:47) Aligned.
Sequences (26:48) Aligned.
Sequences (26:49) Aligned.
Sequences (26:50) Aligned.
Sequences (26:51) Aligned.
Sequences (26:52) Aligned.
Sequences (26:53) Aligned.
Sequences (26:54) Aligned.
Sequences (26:55) Aligned.
Sequences (27:28) Aligned.
Sequences (27:29) Aligned.
Sequences (27:30) Aligned.
Sequences (27:31) Aligned.
Sequences (27:32) Aligned.
Sequences (27:33) Aligned.
Sequences (27:34) Aligned.
Sequences (27:35) Aligned.
Sequences (27:36) Aligned.
Sequences (27:37) Aligned.
Sequences (27:38) Aligned.
Sequences (27:39) Aligned.
Sequences (27:40) Aligned.
Sequences (27:41) Aligned.
Sequences (27:42) Aligned.
Sequences (27:43) Aligned.
Sequences (27:44) Aligned.
Sequences (27:45) Aligned.
Sequences (27:46) Aligned.
Sequences (27:47) Aligned.
Sequences (27:48) Aligned.
Sequences (27:49) Aligned.
Sequences (27:50) Aligned.
Sequences (27:51) Aligned.
Sequences (27:52) Aligned.
Sequences (27:53) Aligned.
Sequences (27:54) Aligned.
Sequences (27:55) Aligned.
Sequences (28:29) Aligned.
Sequences (28:30) Aligned.
Sequences (28:31) Aligned.
Sequences (28:32) Aligned.
Sequences (28:33) Aligned.
Sequences (28:34) Aligned.
Sequences (28:35) Aligned.
Sequences (28:36) Aligned.
Sequences (28:37) Aligned.
Sequences (28:38) Aligned.
Sequences (28:39) Aligned.
Sequences (28:40) Aligned.
Sequences (28:41) Aligned.
Sequences (28:42) Aligned.
Sequences (28:43) Aligned.
Sequences (28:44) Aligned.
Sequences (28:45) Aligned.
Sequences (28:46) Aligned.
Sequences (28:47) Aligned.
Sequences (28:48) Aligned.
Sequences (28:49) Aligned.
Sequences (28:50) Aligned.
Sequences (28:51) Aligned.
Sequences (28:52) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

53

55
53
55

32

55
55
57
55
82
55

51
55

32
32
32
32
91
95
94
55

55
55
55
55
55
55
32

56
55
57

83
55
55
52
56
56
32
32
32
32
90
90

55

56
55

56
55

32

56
56
57
55
83
56
55
52
55
55
32

32
32
94
55
55

55
55
55
55
55

32

56
55
57
55
83
55
55
52
56
56
32



Sequences (28:53) Aligned.
Sequences (28:54) Aligned.
Sequences (28:55) Aligned.
Sequences (29:30) Aligned.
Sequences (29:31) Aligned.
Sequences (29:32) Aligned.
Sequences (29:33) Aligned.
Sequences (29:34) Aligned.
Sequences (29:35) Aligned.
Sequences (29:36) Aligned.
Sequences (29:37) Aligned.
Sequences (29:38) Aligned.
Sequences (29:39) Aligned.
Sequences (29:40) Aligned.
Sequences (29:41) Aligned.
Sequences (29:42) Aligned.
Sequences (29:43) Aligned.
Sequences (29:44) Aligned.
Sequences (29:45) Aligned.
Sequences (29:46) Aligned.
Sequences (29:47) Aligned.
Sequences (29:48) Aligned.
Sequences (29:49) Aligned.
Sequences (29:50) Aligned.
Sequences (29:51) Aligned.
Sequences (29:52) Aligned.
Sequences (29:53) Aligned.
Sequences (29:54) Aligned.
Sequences (29:55) Aligned.
Sequences (30:31) Aligned.
Sequences (30:32) Aligned.
Sequences (30:33) Aligned.
Sequences (30:34) Aligned.
Sequences (30:35) Aligned.
Sequences (30:36) Aligned.
Sequences (30:37) Aligned.
Sequences (30:38) Aligned.
Sequences (30:39) Aligned.
Sequences (30:40) Aligned.
Sequences (30:41) Aligned.
Sequences (30:42) Aligned.
Sequences (30:43) Aligned.
Sequences (30:44) Aligned.
Sequences (30:45) Aligned.
Sequences (30:46) Aligned.
Sequences (30:47) Aligned.
Sequences (30:48) Aligned.
Sequences (30:49) Aligned.
Sequences (30:50) Aligned.
Sequences (30:51) Aligned.
Sequences (30:52) Aligned.
Sequences (30:53) Aligned.
Sequences (30:54) Aligned.
Sequences (30:55) Aligned.
Sequences (31:32) Aligned.
Sequences (31:33) Aligned.
Sequences (31:34) Aligned.
Sequences (31:35) Aligned.
Sequences (31:36) Aligned.
Sequences (31:37) Aligned.
Sequences (31:38) Aligned.
Sequences (31:39) Aligned.
Sequences (31:40) Aligned.
Sequences (31:41) Aligned.
Sequences (31:42) Aligned.
Sequences (31:43) Aligned.
Sequences (31:44) Aligned.
Sequences (31:45) Aligned.
Sequences (31:46) Aligned.
Sequences (31:47) Aligned.
Sequences (31:48) Aligned.
Sequences (31:49) Aligned.
Sequences (31:50) Aligned.
Sequences (31:51) Aligned.
Sequences (31:52) Aligned.
Sequences (31:53) Aligned.
Sequences (31:54) Aligned.
Sequences (31:55) Aligned.
Sequences (32:33) Aligned.
Sequences (32:34) Aligned.
Sequences (32:35) Aligned.
Sequences (32:36) Aligned.
Sequences (32:37) Aligned.
Sequences (32:38) Aligned.
Sequences (32:39) Aligned.
Sequences (32:40) Aligned.
Sequences (32:41) Aligned.
Sequences (32:42) Aligned.
Sequences (32:43) Aligned.
Sequences (32:44) Aligned.
Sequences (32:45) Aligned.
Sequences (32:46) Aligned.
Sequences (32:47) Aligned.
Sequences (32:48) Aligned.
Sequences (32:49) Aligned.
Sequences (32:50) Aligned.
Sequences (32:51) Aligned.
Sequences (32:52) Aligned.
Sequences (32:53) Aligned.
Sequences (32:54) Aligned.
Sequences (32:55) Aligned.
Sequences (33:34) Aligned.
Sequences (33:35) Aligned.
Sequences (33:36) Aligned.
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Sequences (33:37) Aligned.
Sequences (33:38) Aligned.
Sequences (33:39) Aligned.
Sequences (33:40) Aligned.
Sequences (33:41) Aligned.
Sequences (33:42) Aligned.
Sequences (33:43) Aligned.
Sequences (33:44) Aligned.
Sequences (33:45) Aligned.
Sequences (33:46) Aligned.
Sequences (33:47) Aligned.
Sequences (33:48) Aligned.
Sequences (33:49) Aligned.
Sequences (33:50) Aligned.
Sequences (33:51) Aligned.
Sequences (33:52) Aligned.
Sequences (33:53) Aligned.
Sequences (33:54) Aligned.
Sequences (33:55) Aligned.
Sequences (34:35) Aligned.
Sequences (34:36) Aligned.
Sequences (34:37) Aligned.
Sequences (34:38) Aligned.
Sequences (34:39) Aligned.
Sequences (34:40) Aligned.
Sequences (34:41) Aligned.
Sequences (34:42) Aligned.
Sequences (34:43) Aligned.
Sequences (34:44) Aligned.
Sequences (34:45) Aligned.
Sequences (34:46) Aligned.
Sequences (34:47) Aligned.
Sequences (34:48) Aligned.
Sequences (34:49) Aligned.
Sequences (34:50) Aligned.
Sequences (34:51) Aligned.
Sequences (34:52) Aligned.
Sequences (34:53) Aligned.
Sequences (34:54) Aligned.
Sequences (34:55) Aligned.
Sequences (35:36) Aligned.
Sequences (35:37) Aligned.
Sequences (35:38) Aligned.
Sequences (35:39) Aligned.
Sequences (35:40) Aligned.
Sequences (35:41) Aligned.
Sequences (35:42) Aligned.
Sequences (35:43) Aligned.
Sequences (35:44) Aligned.
Sequences (35:45) Aligned.
Sequences (35:46) Aligned.
Sequences (35:47) Aligned.
Sequences (35:48) Aligned.
Sequences (35:49) Aligned.
Sequences (35:50) Aligned.
Sequences (35:51) Aligned.
Sequences (35:52) Aligned.
Sequences (35:53) Aligned.
Sequences (35:54) Aligned.
Sequences (35:55) Aligned.
Sequences (36:37) Aligned.
Sequences (36:38) Aligned.
Sequences (36:39) Aligned.
Sequences (36:40) Aligned.
Sequences (36:41) Aligned.
Sequences (36:42) Aligned.
Sequences (36:43) Aligned.
Sequences (36:44) Aligned.
Sequences (36:45) Aligned.
Sequences (36:46) Aligned.
Sequences (36:47) Aligned.
Sequences (36:48) Aligned.
Sequences (36:49) Aligned.
Sequences (36:50) Aligned.
Sequences (36:51) Aligned.
Sequences (36:52) Aligned.
Sequences (36:53) Aligned.
Sequences (36:54) Aligned.
Sequences (36:55) Aligned.
Sequences (37:38) Aligned.
Sequences (37:39) Aligned.
Sequences (37:40) Aligned.
Sequences (37:41) Aligned.
Sequences (37:42) Aligned.
Sequences (37:43) Aligned.
Sequences (37:44) Aligned.
Sequences (37:45) Aligned.
Sequences (37:46) Aligned.
Sequences (37:47) Aligned.
Sequences (37:48) Aligned.
Sequences (37:49) Aligned.
Sequences (37:50) Aligned.
Sequences (37:51) Aligned.
Sequences (37:52) Aligned.
Sequences (37:53) Aligned.
Sequences (37:54) Aligned.
Sequences (37:55) Aligned.
Sequences (38:39) Aligned.
Sequences (38:40) Aligned.
Sequences (38:41) Aligned.
Sequences (38:42) Aligned.
Sequences (38:43) Aligned.
Sequences (38:44) Aligned.
Sequences (38:45) Aligned.
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Sequences (38:46) Aligned.
Sequences (38:47) Aligned.
Sequences (38:48) Aligned.
Sequences (38:49) Aligned.
Sequences (38:50) Aligned.
Sequences (38:51) Aligned.
Sequences (38:52) Aligned.
Sequences (38:53) Aligned.
Sequences (38:54) Aligned.
Sequences (38:55) Aligned.
Sequences (39:40) Aligned.
Sequences (39:41) Aligned.
Sequences (39:42) Aligned.
Sequences (39:43) Aligned.
Sequences (39:44) Aligned.
Sequences (39:45) Aligned.
Sequences (39:46) Aligned.
Sequences (39:47) Aligned.
Sequences (39:48) Aligned.
Sequences (39:49) Aligned.
Sequences (39:50) Aligned.
Sequences (39:51) Aligned.
Sequences (39:52) Aligned.
Sequences (39:53) Aligned.
Sequences (39:54) Aligned.
Sequences (39:55) Aligned.
Sequences (40:41) Aligned.
Sequences (40:42) Aligned.
Sequences (40:43) Aligned.
Sequences (40:44) Aligned.
Sequences (40:45) Aligned.
Sequences (40:46) Aligned.
Sequences (40:47) Aligned.
Sequences (40:48) Aligned.
Sequences (40:49) Aligned.
Sequences (40:50) Aligned.
Sequences (40:51) Aligned.
Sequences (40:52) Aligned.
Sequences (40:53) Aligned.
Sequences (40:54) Aligned.
Sequences (40:55) Aligned.
Sequences (41:42) Aligned.
Sequences (41:43) Aligned.
Sequences (41:44) Aligned.
Sequences (41:45) Aligned.
Sequences (41:46) Aligned.
Sequences (41:47) Aligned.
Sequences (41:48) Aligned.
Sequences (41:49) Aligned.
Sequences (41:50) Aligned.
Sequences (41:51) Aligned.
Sequences (41:52) Aligned.
Sequences (41:53) Aligned.
Sequences (41:54) Aligned.
Sequences (41:55) Aligned.
Sequences (42:43) Aligned.
Sequences (42:44) Aligned.
Sequences (42:45) Aligned.
Sequences (42:46) Aligned.
Sequences (42:47) Aligned.
Sequences (42:48) Aligned.
Sequences (42:49) Aligned.
Sequences (42:50) Aligned.
Sequences (42:51) Aligned.
Sequences (42:52) Aligned.
Sequences (42:53) Aligned.
Sequences (42:54) Aligned.
Sequences (42:55) Aligned.
Sequences (43:44) Aligned.
Sequences (43:45) Aligned.
Sequences (43:46) Aligned.
Sequences (43:47) Aligned.
Sequences (43:48) Aligned.
Sequences (43:49) Aligned.
Sequences (43:50) Aligned.
Sequences (43:51) Aligned.
Sequences (43:52) Aligned.
Sequences (43:53) Aligned.
Sequences (43:54) Aligned.
Sequences (43:55) Aligned.
Sequences (44:45) Aligned.
Sequences (44:46) Aligned.
Sequences (44:47) Aligned.
Sequences (44:48) Aligned.
Sequences (44:49) Aligned.
Sequences (44:50) Aligned.
Sequences (44:51) Aligned.
Sequences (44:52) Aligned.
Sequences (44:53) Aligned.
Sequences (44:54) Aligned.
Sequences (44:55) Aligned.
Sequences (45:46) Aligned.
Sequences (45:47) Aligned.
Sequences (45:48) Aligned.
Sequences (45:49) Aligned.
Sequences (45:50) Aligned.
Sequences (45:51) Aligned.
Sequences (45:52) Aligned.
Sequences (45:53) Aligned.
Sequences (45:54) Aligned.
Sequences (45:55) Aligned.
Sequences (46:47) Aligned.
Sequences (46:48) Aligned.
Sequences (46:49) Aligned.
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Sequences (46:50) Aligned. Score: 55
Sequences (46:51) Aligned. Score: 55
Sequences (46:52) Aligned. Score: 32
Sequences (46:53) Aligned. Score: 32
Sequences (46:54) Aligned. Score: 32
Sequences (46:55) Aligned. Score: 32
Sequences (47:48) Aligned. Score: 56
Sequences (47:49) Aligned. Score: 52
Sequences (47:50) Aligned. Score: 56
Sequences (47:51) Aligned. Score: 56
Sequences (47:52) Aligned. Score: 33
Sequences (47:53) Aligned. Score: 33
Sequences (47:54) Aligned. Score: 33
Sequences (47:55) Aligned. Score: 33
Sequences (48:49) Aligned. Score: 92
Sequences (48:50) Aligned. Score: 91
Sequences (48:51) Aligned. Score: 91
Sequences (48:52) Aligned. Score: 31
Sequences (48:53) Aligned. Score: 31
Sequences (48:54) Aligned. Score: 31
Sequences (48:55) Aligned. Score: 32
Sequences (49:50) Aligned. Score: 87
Sequences (49:51) Aligned. Score: 87
Sequences (49:52) Aligned. Score: 29
Sequences (49:53) Aligned. Score: 29
Sequences (49:54) Aligned. Score: 29
Sequences (49:55) Aligned. Score: 29
Sequences (50:51) Aligned. Score: 98
Sequences (50:52) Aligned. Score: 31
Sequences (50:53) Aligned. Score: 31
Sequences (50:54) Aligned. Score: 31
Sequences (50:55) Aligned. Score: 31
Sequences (51:52) Aligned. Score: 31
Sequences (51:53) Aligned. Score: 31
Sequences (51:54) Aligned. Score: 31
Sequences (51:55) Aligned. Score: 31
Sequences (52:53) Aligned. Score: 99
Sequences (52:54) Aligned. Score: 99
Sequences (52:55) Aligned. Score: 99
Sequences (53:54) Aligned. Score: 99
Sequences (53:55) Aligned. Score: 99
Sequences (54:55) Aligned. Score: 99
Guidetree filecreated: [/ebi/extserv/old-work/270606.86523.dnd]
Start of Multiple Alignment

Thereare 54 groups

Aligning...

Group 1: Sequences: 2 Score:23155
Group 2: Sequences: 2 Score: 21467
Group 3: Sequences: 2 Score:22105
Group 4: Sequences: 3 Score:21797
Group 5: Sequences: 4  Score: 21882
Group 6: Sequences: 5  Score:21916
Group 7: Sequences: 2 Score:2103
Group 8: Sequences: 3 Score:2238
Group 9: Sequences: 8  Score:2161

Group 10: Sequences: 9  Score:10547
Group 11: Sequences: 11 Score: 11564
Group 12: Sequences: 2  Score:21617
Group 13: Sequences: 13  Score: 13598
Group 14: Sequences: 14  Score: 14670
Group 15: Sequences: 2  Score:21606
Group 16: Sequences: 3  Score:21544
Group 17: Sequences: 17  Score:14978
Group 18: Sequences: 18  Score:15849
Group 19: Sequences: 19  Score: 16071
Group 20: Sequences: 20  Score: 15927
Group 21: Sequences: 2  Score:22182
Group 22: Sequences: 3 Score:22272
Group 23: Sequences: 2  Score:21850
Group 24: Sequences: 3  Score:21817
Group 25: Sequences: 2  Score:21848
Group 26: Sequences: 3 Score: 21806
Group 27: Sequences: 6  Score:21488
Group 28: Sequences: 9  Score:21450
Group 29: Sequences: 2  Score:22032
Group 30: Sequences: 2  Score:22125
Group 31: Sequences: 4  Score:21178
Group 32: Sequences: 13 Score:20350
Group 33: Sequences: 14  Score: 20427
Group 34: Sequences: 2 Score:21429
Group 35: Sequences: 3 Score: 20983
Group 36: Sequences: 4  Score: 19467

Group 37: Sequences: 5  Score:17489

Group 38: Sequences: 19  Score: 16470

Group 39: Sequences: 39  Score:12876

Group 40: Sequences: 2  Score:24113

Group 41: Sequences: 3  Score: 24165

Group 42: Sequences: 4  Score:24108

Group 43: Sequences: 5  Score:22515

Group 44: Sequences: 6  Score:21508

Group 45: Sequences: 2 Score: 24026

Group 46: Sequences: 3  Score: 23122

Group 47: Sequences: 9  Score:15478

Group 48: Sequences: 2 Score: 25026

Group 49: Sequences: 3 Score: 24906

Group 50: Sequences: 12  Score: 15483

Group 51: Sequences: 51  Score:9302

Group 52: Sequences: 53  Score:10247

Group 53: Delayed

Group 54: Delayed

Sequence:4  Score:7141

Sequence:4l  Score:7719

Alignment Scor e 4144260

CLUSTAL-Alignment filecreated [/ebi/extserv/old-wor k/270606.86523.aln]



"

CLUSTAL W (1.82) multiple sequence alignment

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
$p|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
$p|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|P04588|POL _HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL _FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961[POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL_HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
sp|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|PO4584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2

FFR-------EDLAFL--- 9
FFR-------EDLAFL--- 9
FFR-------EDLAFL--- 9

F EDLAFL---9
FR-------EDLAFL--- 9
FFR-------EDLAFL--- 9
EDLAFL---9
EDLAFP--- 9
FFR-------EDLAFL--- 9
EDLAFP--- 9
EDLAFP--- 9
EDLAFL---9
EDLAFP--- 9
ENLAFP--- 9
ENLAFP--- 9
FFR-------EDLAFP--- 9
FFR-------EDLAFP--- 9
ENLAFP--- 9
FFR-----—-ENLAFQ--- 9
--------------- STKKKRLLAVWARGTPNERLHRK T GEFFR-------ERL AFP--- 35
VLELWKGGTLGETVPSTQKTGLLEVWQVRTHHGK L PGK TGRFFRDGPTGK -AAPQL P--- 56
MWQDRTRHGKMPRK TGRFFRDGSM GK -EAPQL P--- 32
-KTGLLEVWQARTHHGKL PGK TGRFFRVGPTGK -EASQL P--- 38
TGGFFRDWPL GK-EAPQFP--- 18
TGWFFRDWPL GK-EGPQLP--- 18
TGRFFRTGPL GK-EAPQL P--- 18
TGWFFRDWPM GK-EASQL P--- 18
-K TRLLEMWQGRTHHGK MPRK TGGFFRVGPM GK -EAPQFP--- 38
TGWFFRAWTMGK-EAPQLP--- 18

VLELWEGRTLCKAMQSPKKTGMLEMWKNGPCYGQMPKQTGGFFRPWPL GK-EAPQFP--- 56
VLELWEGGTLCKAMQSPKKTEMLEMWKNGPCYGQMPRQTGRFFRPWSM GK-EAPQFP--- 56

KTGGFFRAWPM GK-EAPQFP--- 19

MPRKTSGFFRAWPM GK-EAPQFP--- 22
---KTGMLEMWKNRTHHVKMPRKTGGFFRVRTLGK-EASQL P--- 38
-TKKDEMLEMWETRAFSKRLQR-TGKFFRVWPVDGSETQKFS--- 40
---LWKIWPYAKTM SGTKENKMSKVWKIGTPSKRLQG-TGEFFRVWTVDGGKTEKFS--- 53
---MWKARAL SKRLQG-TGEFFRVWPVDGDKTKKFS--- 32
---VRQNWPYGKRLQEWTGKFFRVWPLGRSETKKFCAIQ 36
FFRVWPLGSLQTGELS--- 16

---TAWTFLKAM QK CSKKREARGSREAPETN--F 29
----TAWTFLKAM QK CSKKREARGSREAPETN--F 29
TAWTFLKAMQKCSKKREARGSREAPETN--F 29
MATRRLPAVTQTDGSRTATESGVPEYEDQIRSYRNDQRRRHIWAGRG 47
-MSLRPFTGTSRTITQDSTSESNIKKGKNSTKRELIEEVDVNQEVENF 47

TAKMLPLWQTWPPSKK-- -LQVKKREVLLCPLWAEEPTTEQFSPEQH 44
TAKMLPLWQTWPPSKK-- -LQVKKREVLLCPLWAEEPTTEQFSPEQH 44
QGKAREFPSEQTRAN-- SPTRRELQVWGRDSNSL SEAGAEAGAD 51

QGKA-EFSSEQNRAN-- -SPTRRELQVWGRDNNSL SEAGEEAGDD 50
QGKAREFSSEQTRANSPTISSEQTR------ -ANSPTRREL QVWGRDNNSPSEA----GAD 59
QGKAREFSSEQTRANSPTISSEQTR------ ANSPTRREL QVWGRDNNSPSEA----GAD 59
QGKAREFSSEQTRAN---------n-nnmeeo- SPTRRELQVWGRDNNSPSEA----GAD 47
QGKAREFSSEQTRANSPTISSEQTR------ -ANSPTRREL QVWGRDNNSPSEA----GAD 59
QGKAREFSSEQTRANSPTISSEQTR------ ANSPTRREL QVWGRDNNSL SEA----GAD 59

QGKAREFSSEQTRAN-- SPTRGELQVWGRDNNSL SEA----GAE 47
QGKAREFSSEQTRAN SPSRGEL QVWGRDNNPL SEA----GAE 47
QGKAREFSSEQTRAN SPTRREL QVWGRDNNSL SEA----GAD 47
QGKARKFSSEQTRAN-- ---SPIRRERQVWRRDNNSL SEA----GAD 47
QGKAREFSSEQTRAN-- SPTRREL QVWGGENNSL SEA----GAD 47
QGKAREFSSEQTRAN- -SPTSRELRVWGRDNNSPSEA----GAD 47
QGKARELSSEQTRAN- SPTRRELQVWGRD-NSL SEA----GED 46
QGKAGELSPKQTRAN-: -SPTSRELRVWGRD-NPL SKT----GAE 46
QGKAGELSSEQTRAN-- SPTSRELRVWGRD-NPL SET----GAE 46
QGKAGEFSSEQTRAN- SPTSRELRVWGGD-NPL SET----GAE 46
QGKAREFPSEQTRAN --SPTSRELRVWGGD-KTL SET----GAE 46
QGEAREFSSEQTRAN-- SPTSRNLWDGGKD-DL PCET----GAE 46
QREARQLCAEQNRTN- ---GPTDRELWVPGGREEPGEER------ G71
RGPSSSGADTNST PN- SSSGPVGEIYAAREKAERAEGETIQG 98

RGPSSSGADTNSTPS-
RDPSPSGADTNST SG

SSSGSIGKIYAAGERAEGAEGETIQR 74
RSSSGTVGEIYAAREKAEGAEGETIQR 80

RGPSSTGANTNSTPI - SSSGSTGEIYAAREKAEGAETETIQR 60
RGPSPAGANTNSTPI - GSSSGPTGEIYAARKKAKGAERETVQG 60
RGPSSAGADTNSTPS--- --GSSSGSTGEIYAAREKTERAERETIQG 60
RDPSPAGADTNSTPS-- ---RPSSRPAREVLAAREEAERAENETIQG 60
CGPNPAGADTNSTPD-- RPSRGPTREVHAAREKAERAEREAIQR 80
RGPKFAGANTNSTPN GSSSGPTGEVHAAREKTERAETKTIQR 60
HGSSASGADANCSPR--- --RTSCGSAKELHALGQAAERKQREALQG 98
HGSSASGADANCSPR-- ---GPSCGSAKELHAVGQAAERKQREAL QG 98
HGPDASGADTNCSPR- SSCGSTEELHEDGQKAEGEQRETLQG 61
HGPDASGADTNCSPR- --GSSCGSTEELHEDGQKAEGEQRETLQG 64

HDPSASGSDTICTPDEPSRGHDTSGGDTICAPCRSSSGDAEKLHADGETTEREPRETLQG 98
RRYSWGGANCAPSTES----- IRPCKEAPAAICRQGEAVEGTKEKTTSS 84
RRYSWSGTECASSTERH -PIRPSKEAPAAICRERETTEGAKEESTGN 100

RSHSWGGTKCAPSTEQLY - -TLRPSKEAPAAVCRERETNEK SEQKPPSE 79
RRHSWSGTNSPPNGNS- LRSSKEAPPAVCREGTAPERGERTDKET 80
------GTRGDSNSST -- -IRGETSAENSEHL S-EIRERAQAEDEGG 53

---TRNNMPSL----

---WKKRTYAKGL P-----AEETAGKQQEG 30



sp|P35956|POL_VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL _FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1JIR
sp|PO5961[POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
$p|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL _HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
sp|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585[POL _HV1H2
sp|P04587|POL_HV1B5
$p|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL_HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|P04588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1

WKKRTYAKGLP----AEETAGK QQEG 26
~-WKKRTYAK GLP-----AEETAGK QQEG 30
--WKKRTYAKGL P-----AEETAGK QQEG 30
SNITAGKQQEG 11
~-WKERTYAKRMQRKERHK GK TAGK REEG 35
GASCSPSESNAASSNAICTSNGGETIG 35
GASCSPSESSAANSNAICTSNGGKI1G 35
GASCSPSK PSAANS-TICTSNGGETIR 34
PDTTEESAQQICCTRD-- SSDSK SVPRSERNK K GIQCQGEGSSRG 72
PDTTEESAQQICCTRD- SSDSK SVPRSERNK K GIQCQGEGSSRG 72
PDTTEESAQQICCTRD- ---SSDSK SVPRSERNK K GI QCQGEGSSRG 72

KEFGKLEG

KKFGKLEG

RRLLSIMPGVSSSERTLEMQMNPEVQLQRSMNHRAEAVPAEVLYRTFHGSVNHRVYSHRS 107

DWKKLSGIKPNKLYEKN---------- WQEKVKLKQQSIVSAYKEEAISVTHNAYTTTL 96

ICTPSYIRLDKQPFIKVFIGGRWVKGLVDT 79
---ICTPSYIRLDKQPFIKVFIGGRWVKGLVDT 79
VSFNFPQITLWQRPLVTIKIGGQLKEALLDT 86
--VSFSFPQITLWQRPIVTIKIGGQLKEALLDT 85
VSFNFPQITLWQRPLVTIKIGGQLKEALLDT 94
-VSFNFPQITLWQRPLVTIKIGGQLKEALLDT 94
-VSFNFPQVTLWQRPLVTIKIGGQLKEALLDT 82
VSFNFPQITLWQRPLVTIKIGGQLKEALLDT 94
-VSFNFPQITLWQRPLVTIKIGGQLKEALLDT 94
-VSFSFPQITLWQRPIVTIKIGGQLKEALLDT 82
VSFSFPQITLWQRPLVTLKIGGQLKEALLDT 82
-VSFSFPQITLWQRPLVTIKIGGQLKEALLDT 82
-VSFSFPQITLWQRPLVTIKIGGQLKEALLDT 82
-VSFNFPQITLWQRPLVTIRIGGQLKEALLDT 82
SFNLPQITLWQRPIVTIKIGGQLKEALLDT 82
-VSFSFPQITLWQRPIVTVKIGGQLKEALLDT 81
-VSFNFPQITLWQRPLVAIKIGGQLKEALLDT 81
VSFNCPQITLWQRPLVTIKIGGQLKEALLDT 81
-VSFSFPQITLWQRPLVTIKIGGQLKEALLDT 81
-VSFSFPQITLWQRPVVTVRVGGQLKEALLDT 81
-DSFSFPQITLWQRPLVTVKIGGQLIEALLDT 81
--ISTNLPQITLWQRPLIPVKVEGQLCEALLDT 106
GDGGLTAPRAGRDAPQRG----------| DRGLATPQFSLWKRPVVTAFIEDQPVEVLLDT 148

GDGRLTAPRAGK STSQRG----------DRGLAAPQFSLWKRPVVTAYIEVQPVEVLLDT 124
GDGGLAAPRAERDTSQRG DRGLAAPQFSLWKRPVVTAYIEDQPVEVLLDT 130
GDRGLTAPRTRRGPMQGD- -NRGLAAPQFSLWKRPVVTAHIEGQPVEVLLDT 110
SDRGLTAFRAGRDTMQGD-- DRGLAAPQFSLWKRPVVTAHIEGQPVEVLLDT 110
SDRGLTAPRAGGDTIQGAT- NRGLAAPQFSLWKRPVVTAYIEGQPVEVLLDT 111
GDRGLTAPRTRRDTTQR -DRGFAAPQFSLWKRPVVTAYVEGQPVEVLLDT 110
SDRGLPAARETRDTMQRD DRGLAAPQFSLWKRPVVTAHVEGQPVEVLLDT 130
SDRGLAASRARRDTTQRD- -DRGLAAPQFSLWKRPVVTAYIEDQPVEVLLDT 110

-RGFAAPQFSLWRRPVVTAHIEGQPVEVLLDT 131
-RGFAAPQFSLWRRPVVTAHIEGQPVEVLLDT 131
--RGFAAPQFSLWRRPVVTAYIEEQPVEVLLDT 94
--GGFAAPQFSLWRRPIVTAYIEEQPVEVLLDT 97
-RGFAAPQFSLWRRPVVKACIEGQSVEVLLDT 131
--DRGIFFELPLWRRPIKTVYIEGVPIRALLDT 119
--DRGIFFELPLWRRPIKTVYIEGVPIKALLDT 135
--ERGIFFELPLWRRPIRTCIIGGTAVKALLDT 114
SGGCFLELPLWRRPMKRVIIEGTPVQALLDT 115
GFSFPEY SLSRRPIEEVSVDGVTIRALLDT 87
---AVRAPYVVTEAPPKIEIKVGTRWKKLLVDT 64
--AVRAPYVVTEAPPKIEIKVGTRWKKLLVDT 60
AVRAPYVVTEAPPKIEIKVGTRWKKLLVDT 64
-AVRAPYVVTEAPPKIEIKVGTRWKKLLVDT 64
AVRAPYVVTEAPPKIDIKVGTNWKKVLVDT 45
AVRSSYGITSAPPMVQVRIGSQQRNLLFDT 69
NKVGTTTTLEKRPEILIFVNGYPIKFLLDT 69
--NKVGTTTSLEKRPEILIFVNGYPIKFLLDT 69
--NTIGTTTTLERRPEIQIFVNGHPIKFLLDT 68
QFVGVTYNLEKRPTTIVLINDTPLNVLLDT 106
-QFVGVTYNLEKRPTTIVLINDTPLNVLLDT 106
-QFVGVTYNLEKRPTTIVLINDTPLNVLLDT 106

EERMMVVNGSQVDRSFIQESSFEVLSRTGIEFIHIGVMLVRIQILHRKFAGTMALIVFRD 167

FPQEVIKNVKNQGK --------------- LYYHIGMMAIGVKGLHRRKIGTKVMIMFYDD 141

--YPGTPI 102
--YPGTPI 102

G---ADEVVLKNIHWDRIK G-
G---ADEVVLKNIHWDRIK G-

G---ADDTVLEDMDLPGR WKPK 105
G---ADDTVLGEMNLPRR WKPK 104
G---ADDTVLEEMSLPGR WKPK 113
G---ADDTVLEEMSLPGR WKPK 113
G---ADDTVLEEMSLPGR WKPK 101
G---ADDTVLEEMSLPGR WKPK 113
G---ADDTVLEEMSLPGR WKPK 113
G---ADDTVLEEINLPGR WKPK 101
G---ADDTVLEEMNSPGR WKP- 100
G---ADDTVLEEMNLPGR WKPK 101
G---ADDTVLEEMNLPGR WKPK 101
G---ADDTVLEEMNLPGK WKPK 101
G---ADDTVLEEMNLPGR WKPK 101
G---ADDTVLEEMNLPGK WKPK 100
G---ADDTVLEEMNLPGK WKPK 100
G---ADDTVLEEMNLPGK ‘WKPK 100
G---ADDTVLEEINLPGK WKPK 100

G---ADDTVLEEINLPGK
G---ADDTVLEDINLPGK ‘WKPK 100

G---ADDTVIERIQLQGL WKPK 125
G---ADDSIVAGIELGDN YTPK 167
G---ADDSIVAGIQLGDN YVPK 143
G---ADDSIVAGIEL GDN YTPK 149
G---ADDSIVAGIELGSN YSPK 129
R---ANDSIVAGIELGSN YSPK 129
G---ADDSIVAGIELGNN YSPK 130
G---ADDSIVAGIELGSN YSPK 129
G---ADDSIVAGVELGSN YSPK 149
G---ADDSIVAGIELGSN YSPK 129
G---ADDSIVTGIELGPH YTPK 150




$p|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|P04588|POL _HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
sp|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
$p|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL_HVIMA
sp|P24740[POL_HV1U4
sp|P17283|POL_SIVCZ

G---ADDSIVTGIELGPH YTPK 150
G---ADDSIVAGIEL GPN YTPK 113
G---ADDSIVAGIELGPN YTPK 116

G---VDDSIVAGIELGSN YTPK 150

G---ADDTIIKEADLQLS GTWKPK 140
G---ADDTIIKENDLQLS GPWRPK 156
G---ADDTIIKDTDLQLR GSWRPK 135
G---ADDTIIQEKDLHFPP- HKPWRSK 138

G---ADDTIFNERNIKLK GNWQPK 108
G---ADKTIVTSHDM SGIPKGRI 84

G---ADKTIVTSHDM SGIPKGRI 80
G---ADKTIVTSHDM SGIPKGRI 84
G---ADKTIVTSHDM SGIPKGRI 84

G---ADRTIVRYHDN SGIPTGRI 65

G---ADRTIVRWHEG SGNPAGRI 89

G---ADITILNRRDFQ--VK-----nnmmmmmmmmmmncccceece oo NSIENGRQ 92
G---ADITILNRRDFQ--VK- --NSIENGRQ 92
G---ADITILNRKDFQ--IG--
G---ADTSVLTTAHYNRLKY
G---ADTSVLTTAHYNRLKY--
G---ADTSVLTTAHYNRLKY--

-RGRKYQGT 131

TRWSDDRAVLAAMEIDLSEGNQIVYVLPDIMMTIKSFYRHIQICVMTKGYDGWQGEDNLL 227
SFGKAREASIGSIEMDMNAGCGVFYSCPDFAKYIKDLSHLKIGIQTLG--YENYEGKNLS 199

KQIGVNGVNVAKRKTHVEWRFKDK---
KQIGVNGVNVAKRKTHVEWRFKDK---
MIGGIGGFIKVRQYDQIPIDICGH----
MIGGIGGFIKVRQYDQITIGICGH
MIGGIGGFIKVRQYDQILIEICGH--
MIGGIGGFIKVRQYDQILIEICGH-
MIGGIGGFIKVRQYDQILIEICGH-
MIGGIGGFIKVRQYDQILIEICGH--

---K Al 140
---KAl 128

MIGGIGGFIKVRQYDQILIEICGH- ---KAl 140
MIGGIGGFIKVRQYDEV 118

MIGGIGGFIKVGQYDQILIEICGH- ---KAl 128
MIGGIGGFIKVRQYDQIPIEICGH-- --KAI 128

MIGGIGGFIKVRQYDQIPVEICGH-
MIGGIGGFIKVRQYDQILIEICGH-
MIGGIGGFIKVRQYDQILIEICGH-
MIGGIGGFIKVRQYDQIPIEICGQ-
MIGGIGGFIKVRQYDQILIEICGH--
MIGGIGGFIKVRQYDQILIEICGY-
MIGGIGGFIKVRQYDQILIEICGK
IIGGIGGFIKVRQYDQILIEICGK-
MIGGIGGFIKVKQFDNVHIEIEG
IVGGIGGFINTKEYKNVEIKVLNK-
IVGGIGGFINTKEIKNIEIKVLNK -
IVGGIGGFINTKEYKNVEIKVLNK---
IVGGIGGFINTKEYKNVEIEVLGK
IVGGIGGFINTKEYKNVEIEVLGK
IVGGIGGFINTKEYKNVEIEVLNK -
IVGGIGGFINTKEYKNVEIKVLNK--
IVGGIGGFINTKEYKNVEIRVLNK -
IVGGIGGFINTKEYKDVEIRVLNK -
IVGGIGGFINTKEYKNVEIEVLGK -
IVGGIGGFINTKEYKNVEIEVLGK
IVGGIGGFINTKEYKDVKIKVLGK -
IVGGIGGFINTKEYKDVKIKVLGK
IVGGIGGFINTKEYKDVEIEVVGK-
11GGIGGGLNVKEYSDREVRLEDK
11GGIGGGLNVKEYNDREVK IEDK-
IVGGIGGGLNVKEYDNVEVQLEDK --
VVGGIGGGIHVKEYQGVQVQLEDK-
11GGIGGNLRVKQYDNVYVEIRGK
ILQGIGGIIEGEKWEQVHLQYKDK
ILQGIGGIIEGEKWEQVHLQYK DK --
ILQGIGGIIEGEKWEQVHL QYK DK -
ILQGIGGIIEGEKWEQVHLQYKDK
KLQGIGGIIEGEKWDKVVIQYKEK
KLQGIGGIVEGEKWNNVEL EYK GE--
NMIGVGGGKRGTNYINVHLEIRDENYKTQ
NMIGVGGGKRGTNYINVHLEIRDENYKTQ
NMIGVGGGKRGTNYINVHLEIRDENYRMQ-
GIIGVGGNVET-FSTPVTIKKKGR
GIIGVGGNVET-FSTPVTIKKKGR--
GIIGVGGNVET-FSTPVTIKKKGR--

---KAl 127
--KAI 127

--ILR 162
---11T 165

---CIF 123
HIK 157

ITRGLTGRLSNTSNVGFAYDVKAMVEHLQSNGVKAIKGEKWDAKRFHNG---QWNIEPSK 284
VAIKTIGRLTTNIQSKYKINVKDIVEQISSQGIIMVAPMEIDSSHLDGNEWDL SKFLNHE 259

IDVLFSDTP---VNLFGRSLLRSIVTCFTLLVHTEK---IEPLPVKVRGP----------
IDVLFSDTP---VNLFGRSLLRSIVTCFTLLVHTEK---|EPLPVKVRGP--
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-IETVPVKLKPGMD
GTVLVGPTP---VNIIGRNLLTQLG--CTLNFPISP-IETVPVKLKPGMD-
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-I[ETVPVKLKPGMD
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-|[ETVPVKLKPGMD:
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-IETVPVKLKPGMD
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-I[ETVPVKLKPGMD---
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-I[ETVPVKLKPGMD----------

GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-IETVPVKLKPGMD
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-IETVPVKLKPGMD
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-IETVPVKLKPGMD
GTVLVGPTP---VNIIGRNLLTQLG--CTLNFPISP-IETVPVKLKPGM
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-IETVPVKLKPGMD--
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-|[ETVPVKLKPGMD:
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-I[ETVPVKLKPGMD
GTVLVGPTP---VNIIGRNLLTQIG--CTLNFPISP-I[ETVPVKLKPGMD--
GTILVGPTP---VNIIGRNMLTQIG--CTLNFPISP-IETVPVKLKPGMD--
GTVLVGPTP---VNIIGRNMLTQIG--CTLNFPISP-IETVPVKLKPEMD.
GTVLVGPTP---VNIIGRNILTQLG--CTLVFPISSIETVPVKLKPGMD----




sp|P17757|POL_HV2D1
sp|P18042|POL_HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL_VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|P03366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL _HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL _HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL_HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
sp|P05962|POL_HV2NZ
sp|PO4584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
sp|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL_HVINS

ATIMTGDTP---INIFGRNILATLG--MSLNLPVAK-LDPIKVTLKPGKD----------
ATIMTGDTP---INIFGRNILTALG--MSLNLPIAK-IEPIKVTLKPGKD---
ATIMTGDTP---INIFGRNILTALG--MSLNLPVAK-IEPIKVTLKPGKD
ATIMTGDTP---INIFGRNILTALG--MSLNLPVAK-IEPIKIMLKPGKD:
ATIMTGDTP---INIFGRNVLTALG--MSLNLPVAK-IEPIKIMLKPGKD-
ATIMTGDTP---INIFGRNILTALG--MSLNLPVAK-VEPIKIMLKPGKD-
ATIMTGDTP---INIFGRNILTAL G--M SLNLPVAK-VDPIKVILKPGKD-
ATIMTGDTP---INIFGRNILTALG--MSLNLPVAK-IEPIKIMLKPGKD
ATIMTGDTP---INIFGRNILTALG--MSLNLPVAK-IEPVKVTLKPGK
GTIMTGDTP---INIFGRNLLTAL G--MSLNLPIAK-VEPVK SPLKPGK D--
RTIMTGDTP---INIFGRNLLTALG--MSLNLPIAK-VEPVKVALKPGKV
GTIMTGDTP---INIFGRNLLTAMG--MSLNLPIAK-VEPIKVTLKPGKE--
GTIMTGDTP---INIFGRNLLTAMG--MSLNLPIAK-VEPIKVTLKPGKD--
ATIMTGDTP---INIFGRNILNTLG--MTLNFPVAK-VEPVKVELKPGKD:
GTILIGSTP---INIIGRNILAPAGAKLVMGQL SEQ-IPITPVKLKEGAR---
GTILLGATP---INIIGRNLLAPAVPRLVMGQL SEK-IPVTPVKLKEGAR
GTVLIGATP---INIIGRNFLAQAGAKLVMGQLSQT-IPITPVRLKEGAR-
GSILIGSTP---INIIGRNILAQAGMKLVMGVLSSQ-IEETKVQLKEGK
GTVLIGPTP---IDIIGRNIMEKLGGKLILAQLSDK-IPITKVKLKPGVD--
GTIVVLATS-PVEVLGRDNMRELGIGLIMANLEEKKIPSTRVRLKEGCK
GTIVVLATS-PVEVLGRDNMREL GIGLIMANLEEKKIPSTRVRLKEGCK-
GTIVVLATS--PVEVLGRDNMRELGIGLIMANLEEKKIPSTRVRLKEGCK
GTIVVLATS-PVEVLGRDNMSELGIGLIMANLEEKKIPITEVRLKEGCK---
GTIVVLPSS--PVEVLGRDNMAKLDIGIIMANLEEKKIPITQVKLKEGCK-
GTIVVLPQS--PVEVLGRDNMARFGIKIIMANLEEKRIPITKVKLKEGCT--
GNVCVLEDNSLIQPLLGRDNMIKFNIRLVMAQISDK-IPVVKVKMKDPNK
GNVCVLEDNSLIQPLLGRDNMIKFNIRLVMAQISDK-IPIVKVKMKDPNK ----
GNVCVLEDNSLIQPLLGRDNMIKFNIRLVMAQISEK-IPIVKVRMKDPTQ--
TRMLVADIP---VTILGRDILQDLGAKLVLAQLSKE-IKFRKIELKEGTM--
TRMLVADIP---VTILGRDILQDLGAKLVLAQLSKE-IKFRKIELKEGTM-
TRMLVADIP---VTILGRDILQDLGAKLVLAQLSKE-IKFRKIELKEGTM-

VVVPMQPTEMKAVSNYDGTTSLRFSNYAAASTSKPPQYNEKDEEINEDEQEINHSLNLIL 344

NTSRVPTKALIYQNLQGGESLRFSNYKQTRMHDPTENNSDEDEDLKILGEQLN-------

NDEESTDEDEEYYQYQRYAWSQVGDSTFYYDTDGVWEEIDRCNDLPEYVPSETSTPTIDE 404




sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL_HVIMA
sp|P24740POL _HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|PO5962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956]POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL _EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
$p|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
$p|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
sp|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27

-GPKVKQWPLTE--
- GPKVKQWPLTE-

- -GPRLKQWPLTK
-GPRLRQWPLTK--
-GPRLKQWPLTK-
-GPRLRQWPLTK-

—--GPHIAQWPLTQ--
--GPHIAQWPLTQ---
GPHIAQWPLTQ
~GPHIAQWPLTQ-

---------------- IKMARFYTM QTPEEEL REVIQQL ER---r-s-rxnensnnen- 337

----EKYQALKEIVKDLLAEGKISEAAWDNPYNTPVFVIKKKGTGRWR-
-EKYQALKEIVKDLLAEGKISEAAWDNPYNTPVFVIKKKGTGRWR-:
----EKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR:

----EKIKALIEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR---
----EKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR---
EKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR
----EKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR
----EKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR---
----EKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR------------

----EKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR:
----EKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR:
----EKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR:

----EKIKVLIEICTEMEKEGKISKVGPENPYNTPVFAIKKKDSTKWR: -- 227
----EKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR: -- 226
----EKIKALTEICTDMEKEGKISRIGPENPYNTPIFAIKKKDSTKWR- 226
----EKIKALTEICTEMEKEGKISRVGPENPYNTPIFAIKKKDSTKWR- - 226

----EKIKALTEICTEMEKEGKISRIGPENPYNTPIFAIKKKDSTKWR-
----EKIKALTEICKDMEKEGKILKIGPENPYNTPVFAIKKKDSTKWR-
----EKIKALTEICNEMEKEGKISKIGPENPYNTPVFAIKKKDSTKWR:
----EKIKALTEICQEMEKEGKISKIGPENPYNTPIFAIKKKDSTKWR--:
----EKIEALKEICEKMEREGQL EEAPPTNPYNTPTFAIKKKDKNKWR-
----EKIEALREICEKMEKEGQL EEAPPTNPYNTPTFAIKKKDKNKWR---
EKIEALKEICEKMEKEGQLEEAPPTNPYNTPTFAIKKKDKNKWR
----EKIEALKEICEKMEKEGQLEEAPPTNPYNTPTFAIRKKDKNKWR:
EKIEALKEICEKMEKEGQLEEAPPTNPYNTPTFAIKKKDKNKWR
----EKIEALKEICEKMEKEGQLEEAPPTNPYNTPTFAIKKKDKNKWR:
-EKIEALKEICEKMEREGQLEEAPPTNPYNTPTFAIKKKDKNKWR
----EKIEALKEICEKMEREGQL EEAPPTNPYNTPTFAIKKK DKNKWR----
----EKIEALREICEKMEREGQLEEAPPTNPYNTPTFAIKKKDKNKWR-:
----EKIVALREICEKMEKDGQLEEAPPTNPYNTPTFAIKKKDKNKWR-
----EKIVALREICEKMEKDGQLEEAPPTNPYNTPTFAIKKKDKNKWR:
----EKITALREICEKMEKDGQLEEAPPTNPYNTPTFAIKKKDKNKWR---
----EKITALREICEKMEKDGQLEEAPPTNPYNTPTFAIKKKDKNKWR---
----EKILALKEICEKMEKEGQLEEAPPTNPYNTPTFAIKKKDKNKWR-
----EKIKALQEICDQLEKEGKISKIGGENAYNTPVFCIKKKDKSQWR:
----EKIEAL QEICSQLEQEGKISRVGGENAYNTPIFCIKKKDK SQWR---
----EKITALQEICKTLEEEGKL SRVGGDNAYNTPVFCIRKK DK SQWR---
----EKIEALTEICKQMEEEGKL SRIGGENPYNTPVFAIKKKDKTQWR:
----EKIVGLQKICDRLEEEGKISRVDPGNNYNTPIFAIKKKDKNEWR
----EKLEGLKEIVDRLEKEGKVGRAPPHWTCNTPIFCIKKK-SGKWR
----EKLEGLKEIVDRLEKEGKVGRAPPHWTCNTPIFCIKKK-SGKWR-
----EKLEGLKEIVDRLEKEGKVGRAPPHWTCNTPIFCIKKK-SGKWR
----EKLEGLKEIVDRLEKEGKVGRAPPHWTCNTPIFCIKKK-SGKWR--
----EKLEGLKEIVDKLEKEGKVGRAPPHWTCNTPIFCIKKK-SGKWR--
----EKLKGLTEIIDKLVEEGKLGKAPPHWTCNTPIFCIKKK-SGKWR-
----EKIEALTEIVERLEKEGKVKRADSNNPWNTPVFAIKKK-SGKWR
----EKIEALTEIVERLEREGKVKRADPNNPWNTPVFAIKKK-SGKWR--
----EKIEALTDIVERLESEGKVKRADPNNPWNTPVFAIKKK-SGKWR
----EKLEGAKEIVQRLL SEGKISEASDNNPYNSPIFVIKKR-SGKWR:
----EKLEGAKEIVQRLL SEGKISEASDNNPYNSPIFVIKKR-SGKWR:
----EKLEGAKETVQRLL SEGKISEASDNNPYNSPIFVIKKR-SGKWR-

DDVEEIVRLMKEMRMKKQKKKKAQQAL SSQAQEEPIIEENIEENK QAQEEPT ------
----EKQAMIAKLEAKMKESSKMAIVEDNFNPNNEYLEDTYSEYEDLEFEKLGLTGWEDL 393

-MLMDFRELNKITVKGQEFSTGLPYPPG 255
-MLMDFRELNKITVKGQEFSTGLPYPPG 255

SEAIIDEFLEHAYEQRCDSDESL QSGDPRK YEYPTPQSSPEHL DNESRSRSSSASSTSMQ 464



sp|P20875|POL_HV1JR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|PO3368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL_HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL _HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
sp|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876]POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL _SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK
$p|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
$p|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL _HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|PO5962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
p|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL _HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL_VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD

--------------------------------- KLVDFRELNRRTQDFWEVQLGIPHPAG 258
----KLVDFRELNKKTQDFWEVQL GIPHPAG 257
KLVDFRELNKRTQDFWEVQLGIPHPAG 266
KLVDFRELNKRTQDFWEVQLGIPHPAG 266
KLVDFRELNKRTQDFWEVQLGIPHPAG 254
KLVDFRELNRRTQDFWEVQL GIPHPAG 266
---KLVDFRELNKRTQDFWEVQLGIPHPAG 266

--KLVDFRELNKRTQDFWEVQLGIPHPAG 254
KLVDFRELNKRTQDFWEVQLGIPHPAG 254
--KLVDFRELNKRTQDFWEVQLGIPHPAG 254
-KLVDFRELNKRTQDFWEVQL GIPHPAG 254
-KLVDFRELNKRTQDFWEVQL GIPHPAG 253
KLVDFRELNKRTQDFWEVQLGIPHPAG 253
--KLVDFRELNKRTQDFWEVQL GIPHPAG 253
KLVDFRELNKRTQDFWEVQLGIPHPAG 253
-KLVNFRELNKRTQDFWEVQL GIPHPAG 253
KLVDFRELNKRTQDFWEVQLGIPHTAG 253
KLVDFRELNKRTQDFWEVQLGIPHPAG 278
MLIDFRELNRVTQDFTEIQLGIPHPAG 320
MLIDFRELNRVTQDFTEIQLGIPHPAG 296
---MLIDFRELNKVTQDFTEIQLGIPHPAG 302
---MLIDFRELNKVTQDFTEIQLGIPHPAG 282
MLIDFRELNKVTQDFTEIQLGIPHPAG 282
-MLIDFRELNKVTQDFTEIQLGIPHPAG 283
-MLIDFRELNKVTQEFTEIQLGIPHPAG 282
--MLIDFRELNKVTQDFTEIQLGIPHPAG 302
MLIDFRELNKVTQDFTEVQL GIPHPAG 282
MLIDFRELNRVTQDFTEVQLGIPHPAG 303
---MLIHFRELNRVTQEL YRSPIRIPHPAG 303
-MLIDFRELNKVTQDFTEVQLGIPHPAG 266
-MLIDFRELNKVTQDFTEVQLGIPHPAG 269
MLIDFRELNKVTQDFTEVNWVFPTRQ- 302
MLVDFRELNKATQDFFEVQLGIPHPSG 295
MLVDFRELNKATQDFFEVQLGIPHPAG 311
MLVDFRELNKATQDFFEVQLGIPHPAG 290
--MLVDFRELNKATQDFFEVQL GIPHPAG 293
--KLIDFRELNKLTQDFHELQL GIPHPAG 263
MLIDFRELNKQTEDLAEAQLGLPHPGG 240
MLIDFRELNKQTEDLAEAQLGLPHPGG 236
-MLIDFRELNKQTEDLAEAQL GLPHPGG 240
--MLIDFRELNKQTEDLAEAQL GLPHPGG 240
-MLIDFRELNKQTEDLAEAQLGLPHPGG 221
-MLIDFRELNKQTEDL TEAQL GL PHPGG 245
MLIDFRELNKLTEKGAEVQLGLPHPAG 254
MLIDFRELNKLTEKGAEVQLGLPHPAG 254
MLIDFRVLNKLTDKGAEVQLGLPHPAG 253
--LLQDLRELNKTVQVGTEISRGLPHPGG 284
--LLQDLRELNKTVQVGTEISRGLPHPGG 284
--LLQDLRELNKTVQVGTEISRGLPHPGG 284

--QEEIPTHKENQPEEIQNEEIHVFEEEPAFKHLAAQL SELVNMAESSGQSGVGFQPPVN 574
DQDSIETEEITEWENPNQVLHREIRAYKSVSEQIEDIFGELLKEHGNYDMALKNLEEKYD 453

IKECEHLT-----AIDIKDAYFTIPLHEDFR---
IKECEHLT-----AIDIKDAYFTIPLHEDFR---
VLDVGDAYFSVPLDKDFR---
-VLDVGDAY FSVPL DK DF
VLDVGDAYFSVPLDEDFR
VLDVGDAYFSVPLDEDFR
VLDVGDAYFSVPLDEDFR
VLDVGDAYFSVPLDEDFR
LKKKKSVT-----VLDVGDAY FSVPLDEDFR--

---PFTAFSVVPVN-- 292
---PFTAFSVVPVN-- 292
KYTAFTIPSIN-- 295
--KYTAFTIPSIN-- 294
KYTAFTIPSIN-- 303
KYTAFTIPSIN-- 303
KYTAFTIPSIN-- 291
KYTAFTIPSIN-- 303
---KYTAFTIPSIN-- 303

---KYTAFTIPSIN-- 291
---KYTAFTIPSIN-- 291
---KYTAFTIPSIN-- 291
-KYTAFTIPSIN-- 291
-KYTAFTIPSIN-- 290
KYTAFTISSIN-- 290
KYTAFTIPSIN-- 290
-KYTAFTIPSIN-- 290
-KYTAFTIPSIN-- 290
--KYTAFTIPSIN-- 290

LKQKKSVT-----VLDVGDAYFSVPL DK DFR---
LKKKKSVT-----VLDVGDAYFSVPLHEDFR---
LKKKKSVT-----VLDVGDAYFSVPL DK DFR---
VLDVGDAYFSVPLDKDFR
VLDVGDAYFSVPLDKEFR
VLDVGDAYFSVPLDEDFR
VLDVGDAYFSVPLDKDFR
VLDVGDAYFSVPLDEDFR

LKKKKSVT-----VLDVGDAYFSVPLDEDFR--
LKKKKSVT-----VLDVGDAYFSVPLDESFR---
LKKKKSVT-----VLDVGDAYFSCPLDKDFR --KYTAFTIPSIN-- 315
LAKKKRIT- LDVGDAYFSIPLHEDFR -QYTAFTLPSVN-- 357
LAKKKRIT-----VLDVGDAYFSIPLHEDFR-- -QYTAFTLPSVN-- 333
LAKKKRIS-----ILDVGDAY FSIPLHEDFR--- QYTAFTLPAVN-- 339
--VLDVGDAYFSIPLHEDF --QYTAFTLPSVN-- 319

VLDVGDAYFSIPLHEDFR- QYTAFTLPSVN-- 319

LAKKRRIT-----VLDVGDAY FSIPLHEDFR- --PYTAFTLPSVN-- 320
LAKKRRIT-----VLDIGDAY FSIPLHEDFR-- -QYTAFTLPTVN-- 319
LAKKKRIT- LDVGDAYFSIPLHEDFR -QYTAFTLPSIN-- 339

-VLDVGDAYFSIPLYEDFR
-VLDIGDAYFSIPLDEEFR-
--VLDIGDAYFSIPLDEEFR
VLDVGDAYFSIPLDEEFR-:

-QYTAFTLPSVN-- 319
QYTAFTLPSVN-- 340
QYTAFTLPSVN-- 340
QYTAFTLPSVN-- 303

LAKRKRIT-
LAKRKRIT-
LAKRRRIT

FEKMTEIT-----VLDIGDAYY SIPLDPEFR-
LRKMRQIT-----VLDVGDAY Y SIPLDPNFR:
LKKMKQIT-----IDVGDAYY SIPL DPEFR----
LQKKKQIT-----VIDIGDAYYSIPLCKEFR-
IKKCKRIT-----VLDIGDAYFSIPLDPDYR-:
--ILDIGDAYFTIPLYEPYR-
ILDIGDAYFTIPLYEPYR
LDIGDAYFTIPLYEPYR-

KYTAFTIPSVN-- 332
-KYTAFTIPTVN-- 348
--KYTAFTIPTVN-- 327
--KYTAFTIPSVN-- 330
YTAFTVPSVN-- 300
QYTCFTMLSPN-- 277
-QYTCFTMLSPN-- 273
QYTCFTMLSPN-- 277
QYTCFTMLSPN-- 277
PYTCFTMLSPN-- 258
--EYTCFTLL SPN-- 282
PYTAFTLPRKN-- 291
--PYTAFTLPRKN-- 291

----- ILDIGDAYFTIPLYEPYR-
LQKKKHVT-----ILDIGDAYFTIPLYEPYR-
LQIKKQVT-----VLDIGDAYFTIPLDPDYA
LQMKKQIT-----VLDIGDAYFTNPLDPDYA-




sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
sp|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
sp|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL _HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|P04588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$p|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1

LOQMKKQVT-----VLDIGDAYFTIPLDPDY A----------=-----| PYTAFTLPRKN-- 290
LIKCKHMT ---PYTAFTIPSIN-- 321
LIKCKHMT-----VLDIGDAYFTIPLDPEFR: -PYTAFTIPSIN-- 321
LIKCKHMT-----VLDIGDAYFTIPLDPEFR-- -PYTAFTIPSIN-- 321
AQPDVNMEGPAGYAPATSQATWSNGVNIPVK SA-

REGPIERFQWNVL PQGWVCSP:
REGPIERFQWNVL PQGWVCSP:
NETPGIRY QYNVLPQGWK GSP--
--NETPGIRY QYNVL PQGWK GSP---
--NETPGIRYQYNVLPQGWK GSP--
NETPGIRYQYNVLPQGWK GSP-
NETPGIRYQYNVLPQGWK GSP-
--NETPGSGY QYNVLPQGWK GSP-
--------------------------- NETPGIRYQYNVLPQGWK GSP--------u-

-NETPGIRYQYNVLPQGWK GSP--
NETPGTRYQYNVLPQGWK GSP-
NETPGIRYQYNVLPQGWK GSP--

---NETPGIRYQYNVLPQGWK GSP-

---NETPRIRYQYNVL PQGWK GSP-

NETPGIRYQYNVLPQGWK GSP-

NETPGIRYQYNVLPQGWK GSP--

~-NETPGIRYQYNVLPQGWK GSP-

--NETPGIRY QYNVLPQGWK GSP---

NETPGVRYQYNVLPQGWK GSP-

ETPGVRYQYNVLPQGWK GSP-

~-NAEPEKRYVYKVLPQGWK GSP---

~-NAEPGKRYIYKVLPQGWK GSP----

NMEPGKRY | YKVLPQGWK GSP.
NAEPGKRYIYKVLPQGWK GSP-

NAEPGKRYIYKVLPQGWK GSP-
NAEPGKRYIYKVLPQGWK GSP
NAEPGKRYIYKVLPQGWK GSP

~-NAEPGKRY|YKVSPQGWK GSP----

~-NAEPGKRYIYKVLPQGWK GSP-

AEPGKRYIYKVLPQGWK GSP--

~-NAEPGKRYIYKVLPQGWK GSP-

NAEPGKRYIYKVLPQGWK GSP---

-NAEPGKRYIYKVLPQGWK GSP--

NAEPGKRYIYKVLPQGWK GSQ-

NQGPGTRYQFNCL PQGWK GSP-

-NQGPGIRYQFNCL PQGWK GSP:

-NEGPGIRY QFNCL PQGWK GSP.

-NTGPGIRYQFNCL PQGWK GSP--

-NQAPGKRYM YNVL PQGWK GSP--

-NLGPCVRYYWKVLPQGWK L SP---

~-NLGPCVRY YWKVLPQGWK L SP:

NLGPCVRYYWKVLPQGWK L SP-

----NLGPCVRY YWK VL PQGWK L SP-

—-NLGPCTRYYWKVLPQGWK L SP-

NLGPCKRYYWKVLPQGWK L SP.

-NAGPGRRFVWCSL PQGWIL SP--

-NAGPGRRFVWCSL PQGWIL SP--

-NAGPGRRYVWCSL PQGWVL SP-

-HQEPDK RYVWNCL PQGFVL SP--
HQEPDKRYVWNCL PQGFVL SP-
HQEPDKRYVWK CLPQGFVL SP-

MNY SPEVFDRWASI TRNY I SSFNFNDGGDK AWM 668

DGAMLVFG

KDRNFERIGSSYKKNFYPSRSEILNLDNVPPQFYYDQLVTWEGIVKNEWEARKKDGMDMW 569

---AlYQTTTQKIIENIKKSHPDVMLYQYMDDLLIGSNRD--DHKQI 355
AIYQTTTQKIIENIKKSHPDVMLYQYMDDLLIGSNRD--DHKQI 355
----AIFQSSMTKILEPFRKQNPDII1YQYMDDLYVGSDLEIGQHRTK 360
---AIFQSSMTKILEPFRKQNPDIVIYQYMDDL YVGSDLEIGQHRAK 359
IFQSSMTKILEPFKKQNPDIVIYQYMDDLYVGSDLEIGQHRTK 368
AIFQSSMTKILEPFRKQNPDIVIYQYMDDLYVGSDLEIGQHRTK 368
IFQSSMTKILEPFRKQNPDIVIYQYMDDLYVGSDLEIGQHRTK 356
IFQSSMTKILEPFRKQNPDIVIYQYMDDLYVGSDLEIGQHRTK 368
--AIFQSSMTKILEPFRKQNPDIVIYQYMDDLYVGSDLEIGQHRTK 368

-AIFQCSMTKILEPFRKQNPDIVIYQYMDDLYVGSDLEIGQHRTK 356
-AIFQSSMTTILEPFRKQNPDLVIYQYMDDLYVGSDLEIGQHRTK 356
-AIFQSSMTKILEPFRKQNPDIVIYQYMDDLYVGSDLEIGQHRTK 356
--AIFQSSMTKILEPFRKQNPDIVIYQYMDDLYVGSDLEIGQHRTK 356
AIFQSSMTKILEPFKKQNPEIVIYQYMDDLYVGSDLEIGQHRIK 355
AIFQSSMTKILEPFRKQNPEMVIYQYMDDLYVGSDLEIGQHRTK 355
-AlIFQSSMTKILEPFRKQNPEIVIYQYMDDLYVGSDLEIGQHRTK 355
--AIFQSSMTKILEPFRKQNPEIVIYQYMDDL YVGSDLEIGQHRTK 355
AIFQSSMTKILEPFRTKNPEIVIYQYMDDLYVGSDLEIGQHRTK 355
| FQSSMTKILEPFRSQHPDIVIYQYMDDL YVGSDL EIGQHRAK 355
-SIFQSSMTKILEPFREKNPDITIYQYMDDLYVGSDLEIDQHRKK 380
IFQFMMRQILEPFRKANPDVILIQYMDDILIASDRTGLEHDKY 422
IFQHTMRQVLEPFRKANPDVILIQYMDDILIASDRTGLEHDKYV 398
--AIFQYTMRQVLEPFRKANPDVILIQYMDDILIASDRTGLEHDKY 404
--AIFQYTMRQVLEPFRKANSDVIIIQYMDDILIASDRTDLEHDKY 384
AIFQYTMRQILEPFRKANEDVIIIQYMDDILIASDRTDLEHDKYV 384
AIFQHTMRQVLEPFRKANKDVIIIQYMDDILIASDRTDLEHDRYV 385
---AIFQHTMRQVLEPFRKANPDVILVQYMDDILIASDRTDLEHDRT 384
-AIFQYTMRQVLEPFRKANPDIILIQYMDDILIASDRTDLEHDRYV 404
-AIFQYTMRQVLEPFRKANPDVIIVQYMDDILIASDRTDLEHDKYV 384
-AIFQYTMRHVLEPFRKANPDVTLVQYMDDILIASDRTDLEHDRYV 405
-AIFQYTMRHVLEPFRKANPDVTLVQYMDDILIASDRTDLEHDRYV 405
AIFQYTMRNVLEPFRKANPDVTLIQYMDDILIASDRTDLEHDRYV 368
AIFQHTMRNVLEPFRKANPDVTLIQYMDDILIASDRTDLEHDRYV 371
-SICQYSMRKVLDPFRKANSDVIIIQYMDDILIASDRSDLEHDRY 404
-TIFQNTAASILEEIKKELKPLTIVQYMDDLWVGSQEDEYTHDRL 397
-TIFQNTAASILEEIKRNLPALTIVQYMDDLWVGSQENEHTHDKL 413
---TIFQNTASKILEEIKKELKQLTIVQYMDDLWVGSQEEGPKHDQL 392

--NFRWKGPVGNFQL PSAQGK 626
LDKIEKAKS----|EEIAK SSTSSEIRPTKRPKEEQTAYEDDMRDDWKRKELTVNPIEAS 509



$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
$p|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL _HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
$p|P20875|POL_HV1IR
sp|PO5961[POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
$p|P03367|POL_HV1BR
sp|PO5960|POL_HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL_HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL _HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|P04588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$p|Q74120[POL_HV2KR

---------------- TIFQNTAANILEEIKRHTPGL EIVQYMDDLWLASDHDETRHNQQ 395
-CIFQGTVASLLEVFRKNHPTVQLYQYMDDL FVGSDYTAEEHEKA 365
-AVYQFTMQKILRGWIEEHPMIQFGIYMDDIY|GSDLGLEEHRGI 342
-AVYQFTMQKILRGWIEEHPMIQFGIYMDDIYIGSDLGL EEHRGI 338
AVYQFTMQKILRGWIEEHPMIQFGIYMDDIYIGSDLGLEEHRGI 342
-SVYQFTMQKILRGWIEEHPMIQFGIYMDDIYIGSDLGLEEHRGI 342
SVYQFTMQEILRDWIAKHPMIQFGIYMDDIYIGSDLDIMKHREI 323
SVYQFTMQEILEDWIQQHPEIQFGIYMDDIYIGSDLEIKKHREI 347
-LI'YQSTLDNIIQPFIRQNPQLDIYQYMDDIYIGSNL SKK EHK EK 356
-LI'YQSTLDNIIQPFIRQNPQLDIYQYMDDIYIGSNL SKK EHK EK 356
L1YQSTLNNILQPFIKQNSELDIYQYMDDIYIGSNLNKKEHK QK 355
---Y1YQK TLQEIL QPFRERYPEVQL Y QYMDDL FVGSNGSK K QHKEL 386
-Y1YQK TLQEILQPFRERYPEVQLYQYMDDL FVGSNGSK K QHKEL 386
-Y1YQK TLQEILQPFRERYPEVQLYQYMDDL FVGSNGSK K QHKEL 386

EDLLGETERKI FVSWRMRFKDEYQNLAKIANQDGGTQAILSQIRRIFLGEDPVLGQNTVQ 728
SWMDGRITGLVLYLVQDWISKNQAAYNDIK SRGDRPENFVKMVKDRFLIEDPTDERRTAL 629
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IQEAQDEHENWHTSPKILARNYKIPLTVAKQITQECPHCT--KQGSGP---AGCVMRSPN 934
IQEAQDEHENWHTSPKILARNYKIPLTVAKQITQECPHCT--KQGSGP---AGCVMRSPN 933
VANSIEELEL SEDEYLNIAASVETPSFLDQEFARKNKDLLKEMKEMKY---I GENP--ME 1382
RPPLFSNIPETYNKIPHLHSYQPQPILGYKNEIGNQSLITMVKELEAL GFIGDDITKNRT 1169

LWQMDNTHWNKTIIWVAVETNSGLVEAQVIPEETALQVALCILQLIQRYTVLH
LWQMDNTHWNKTIIWVAVETNSGLVEAQVIPEETALQVALCILQLIQRYTVLH
IWQLDCTHLEGKIILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVTT---
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKT-
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKT
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKT-------
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKT-------
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKT
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKT-------

IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKT--
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVTT
IWQLDCTHLEGKIILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKT
IWQLDCTHLEGKIILVAVHVASGYIEAEVIPAETGQETAYFILKLAGRWPVKT
IWQLDCTHLEGKIILVAVHVASGYIEAEVIPAETGQETAYFILKLAGRWPVKV
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKYV-------
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFILKLAGRWPVKI----
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVK
IWQLDCTHLEGKIIIVAVHVASGYIEAEVIPAETGQETAYFILKLAGRWPVKYV-
IWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYFILKLAGRWPVKYV
IWQVDCTHLEGKVIIVAVHVASGYIEAEVIPAETGQETAYFLLKLAGRWPVKT-
VWQMDCTHLEGKIIIVAVHVASGFIEAEVIPQESGRQTALFLLKLASRWPITH
VWQMDCTHLEGKIIIVAVHVASGFIEAEVIPQESGRQTALFLLKLASRWPITH
VWQMDYTHLEGKIIVAVHVASGFIEAEVIPQESGRQTALFLLKLASRWPITH-
TWQMDCTHLEGKIIIVAVHVASGFIEAEVIPQESGRQTALFLLKLASRWPITH-
TWQMDCTHLEGKVIIVAVHVASGFIEAEVIPQESGRQTALFLLKLASRWPITH
TWQMDCTHLEGKII1VAVHVASGFIEAEVIPQESGRQTALFLLKLASRWPITH-
TWQMDCTHLEGKIIIVAVHVASGFIEAEVIPQETGRQTALFLLKLASRWPITH
TWQMDCTHLEGKIIIVAVHVASGFIEAEVIPQESGRQTALFLLKLASRWPITH--
TWQMDCTHLEGKIIIVAVHVASGFIEAEVIPQESGRQTALFLLKLASRWPITH
TWQMDCTHLEGKIVIVAVHVASGFIEAEVIPQETGRQTALFLLKLASRWPITH-
TWQMDCTHLEGKIVIVAVHVASGFIEAEVIPQETGRQ-HYFLLKLAGRWPYLH-------
TWQMDCTHLEGKIIIVAVHVASGFIEAEVIPQETGRQTALFLLKLAGRWPITH--
TWQMDCTHLEGKIIIVAVHVASGFIEAEVIPQETGRQTALFLLKLASRWPITH
TWQMDCTHLEGKIIIVAVHVASGFIEAEVIPQETGRQTALFLLKLASRWPITH-
VWQMDCTHLEGKVIIVAVHVASGFIEAEVIPRETGKETAKFLLKILSRWPITQ-
TWQMDCTHLEKKVVIVAVHVASGFIEAEVIPRETGKETAKFLLKILSRWPITQ-
VWQMDCTHIEGKIVIVAVHVASGFIEAEVIPRETGKETAKFLLKIIGRWPITH-
TWQMDCTHLEGKVIIVAVHVASGFIEAEVIPRETGKETAHFLLKLLARWPVKH
VWQIDCTHLENQIIIVAVHVASGFMKAEVITAETGKKTAEFLLKLAAQWPISK -
HWQVDYTHYEDKIILVWVETNSGLIYAERVKGETGQEFRVQTMKWYAMFAPKS--
HWQVDYTHYEDKIILVWVETNSGLIYAERVKGETGQEFRVQTMKWYAMFAPKS-
HWQVDYTHYEDKIILVWVETNSGLIYAERVKGETGQEFRVQTMKWYAMFAPKS------- 938
HWQVDYTHYEDKIILVWVETNSGLIYAERVKGETGQEFRVQTMKWYAMFAPKS--
HWQVDYTHYEDKIILVWVETNSGLIYAERVKGETGQEFRIMTIRWY GLFAPKS-
HWQVDYTHYENIILLVWVETNSGLIYAEKVKGESGQEFRIKVMHWYALFGPES-------
IWQMDCTHFDGKIILVGIHVESGYIWAQIISQETADCTVKAVLQLLSAHNVTE--
IWQMDCTHFDGKIILVAIHVESGYIWAQII SQETADCTVKAVLQLLSAHIVTE
IWQMDCTHFNGKI1IVAVHVESGFLWAQIIPQETADCTVKALLQLICAHNVTE
HWQADCTHLDNKIILTFVESNSGYIHATLLSKENALCTSLAILEWARLFSPKS---
HWQADCTHLDNKIILTFVESNSGYIHATLLSKENALCTSLAILEWARLFSPK S--
HWQADCTHLDNKIILHFVESNSGYIHATLLSKENALCTSLAILEWARLFSPK S-------

FWKNNKIKCKLNIINPDIKIMGRPIKHVTPGDEEAMTRQINLLLQMKVIRPSESKHRSTA 1442

TWVCDFKIINPDINITCATIPY TPADKEVFEKQIKELLDNKLIKKADPTCRHRTAAFIVR 1229

--LHSD-NGPCFTAHRIENLCKYLG----
-IHTD-NGSNFTSTTVKAACWWAG-
--IHTD-NGPNFTSTTVKAACWWTG
-IHTD-NGSNFTSATVKAACWWAG

-IHTD-NGSNFTSATVKAACWWAG-
-IHTD-NGSNFTGATVRAACWWAG
-IHTD-NGSNFTSATVKAACWWAG-
--IHTD-NGSNFTSTTVKAACWWAG-

-IHTD-NGSNFTSATVKAACWWAG-
-IHTD-NGSNFTSTTVKAACWWAG-
--IHTD-NGSNFTSTTVKAACWWAG
--IHTD-NGSNFTSTTVKAACWWAG
-VHTD-NGSNFTSAAVKAACWWAG--
-VHTD-NGSNFTSAAVKAACWWAG
VHTD-NGSNFTSATVKAACWWAG
VHTD-NGSNFTSAAVKAACWWA
-IHTD-NGSNFTSAAVKAVCWWAN-
-IHTD-NGPNFTSAAVKAACWWAD-
-LHTD-NGPNFTSQEVKMVAWWIG
-LHTD-NGSNFTSQEVKMVAWWIG
HTD-NGPNFTSQEVKMVAWWVG
--LHTD-NGANFTSQEVKMVAWWYVG-




$p|PO5962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
$p|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
sp|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
sp|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL _HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL _HV1IR
$p|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH

----------------------------- LHTD-NGANFTSQEVKMVAWWYVG--------
--LHTD-NGANFTSQEVKMVAWWIG--
--LHTD-NGANFTSQEVKMVAWWTG
- -LHTD-NGANFTSQEVKMVAWWIG--
-LHTD-NGANFTSQEVKMVAWWVG

-l Y THSNGANFASQEVKMVTWWAG-
LHTD-NGANFTSQEVKMVAWWAG
LHTD-NGANFTSQEVKMVAWWAG
-LHTD-NGANFTSPSVKMVAWWVG
-LHTD-NGPNFTSQEVAAMCWWGK
-LHTD-NGPNFTSQEVAAICWWGK ----
~-LHTD-NGPNFTSQEVAAM CWW GK --------
LHTD-NGPNFTSQNVAAVCWWGN-
-LHTD-NGPNFTSQEVETMCWWL G
---LQSD-NGPAFVAESTQLLMK YL G--
- QSD-NGPAFVAESTQLLMKYL G-
L QSD-NGPAFVAESTQLLMKYLG
LQSD-NGPAFVAESTQLLMKYLG
LQSD-NGPAFVAEPTQLLMKYLG
L QSD-NGPAFAAEPTQLLMQYLG
LQTD-NGPNFKNQKMEGVLNYMG
---LQTD-NGPNFKNQKMEGVLNYMG---
--LQTD-NGPNFKNQKMEGLLNYMG
LHTD-NGTNFVAEPVVNLLKFLK
-LHTD-NGTNFVAEPVVNLLKFLK
-LHTD-NGTNFVAEPVVNLLKFLK--
FIVRSGTEIDPITGK EKK GKERMVFNYKLLNENTESDQY SLPGINTIISKVGRSKIY SKF 1502
[V HSEEVAQK PRIVYNYKRLNDNMHTDPFNIPHK I SMINLIQKANIFSKF 1278

YNPQSQGVVERAHRDLK 937
YNPQSQGVVERAHRDLK 937
-YNPQSQGVVESMNKELK 878
YNPQSQGVIESMNKELK 877
-YNPQSQGVVESMNKELK 886
-YNPQSQGVVESMNKELK 886
----- YNPQSQGVVESMNKELK 874
----- YNPQSQGVVESMNKELK 886
----- YNPQSQGVVESMNKELK 886

--IKQEFGIP-----YNPQSQGVIESMNK ELK 874
- --IKQEFGIP-----YNPQSQGVVESMNKELK 874
-YNPQSQGVVESMNNELK 874
- YNPQSQGVVESMNNELK 874
- YNPQSQGVVESMNK QLK 873
NPQSQGVVESMNKELK 873
YNPQSQGVVESMNKELK 873
YNPQSQGVVESMNKELK 873
YNPQSQGVVESMNKELK 873
-YNPQSQGVVESMNKELK 873
----- YNPQSQGVVESLNKELK 898
--|EQSFGVP-----YNPQSQGVVEAMNHHLK 939
|EQSFGVP----YNPQSQGVVEAMNHHLK 915
IEQSFGVP-----YNPQSQGVVEAMNHHLK 921
YNPQSQGVVEAMNHHLK 900
YNPQSQGVVEAMNHHLK 901
YNPQSQGVVEAMNHHLK 902
YNPQSQGVVEAMNHHLK 901
-YNPQSQGVVEAMNHHLK 921
-YNPQSQGVVEAMNHHLK 901
NPQSQGVVEAMNHHLK 922
----- YNPQSQGVVEAMNHHLK 920
YNPQSQGVVEAMNHHLK 885
YNPQSQGVVEAMNHHLK 888
NPQSQGVVEAMNHHLK 921
----- YNPQSQGSIESMNK QLK 914
YNPQSQGSIESMNK QLK 929
--YNPQSQGSIESMNK QLK 909
YNPQSQGSVESMNRQLK 913
YNPQSQGVVENKNK YLK 883
WNPQSQALVERTHQTLK 985
-WNPQSQALVERTHQTLK 981
WNPQSQALVERTHQTLK 985
----- WNPQSQALVERTHQTLK 985
WNPQSQALVERTHQTLK 966
-WNPQSQAIVERAHQLLK 990
GNPQSQALVENVNHTLK 1004
GNPQSQALVENVNQTLK 1004
GNPQSQALVENANNTLK 1004
YHPESQGIVERANRTLK 1034
YHPESQGIVERANRTLK 1034
YHPESQGIVERANRTLK 1033
DLK SGFWQVAMEEESVPWTAFLAGNKLYEWLVMPFGLKNAPAIFQRKMDNVFK GTEK FIA 1562
DLKAGFHHMK LK DDFK DWTTFTCSEGL Y TWNVCPFGIANAPCAFQRFM QESFG-DL K FAL 1337

-VKHKFGIP:
-IKHKLGIP-
-IAHTTGIP:

DRLAAYQGDCETVEAALSLALVSLN-KKRGGIGGHTPYEIYLESEHTKYQDQLEQQFSKQ 996
DRLAAYQGDCETVEAALSLALVSLN-KKRGGIGGHTPYEIYLESEHTKYQDQLEQQFSKQ 996
KIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIIDIIATDIQTKELQKQITK 938

KIIGQVRDQAEHLKRAVQMAVFIHNFKRKGGIGGYSAGERIVGIIATDIQTKELQKQITK 937
KIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIVDIIATDIQTKELQKQITK 946
KIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIVDIIATDIQTKELQKQITK 946
KIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGY SAGERIVDIIATDIQTKELQKQITK 934
KIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIVDIIATDIQTKELQKQITK 946
KIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGY SAGERIVDIIATDIQTKELQKQITK 946

KIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIVDIIATDIQTKELQKQITK 934
KIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIVDIIATDIQTKELQKQITK 934
KIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIVDIIATDIQTKELQKQITK 934
KIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIVDIIATDIQTKELQKQITK 934
QIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERIVDIIATDIQTKELQKQITK 933



sp|PO4589|POL_HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|PO5962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL_VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL _FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL _EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
$p|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
$p|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL_HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL _HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL _HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL _HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|PO5962|POL_HV2NZ
sp|PO4584|POL _HV2RO
$p|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961[POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV

K1IGQVRDQAEHLK TAVQMAVFIHNFKRRRGIGGY SAGERIIDIIATDIQTKELQK QIIK 933
KIIGQVRDQAEHLK TAVQMAVFIHNFKRK GGIGGY SAGERIIDIIATDIQTKELQKQITK 933
KIIGQVRDQAEHLK TAVQMAVFIHNFKRK GGIGGY SAGERIIDIIATDIQTRELQKQIIK 933
K11GQVREQAEHLK TAVQMAVFIHNFK RK GGIGGY SAGERIIDMIATDIQTKEL QKQITK 933
K1IGQVREQAEHLK TAVQMAVFIHNFKRK GGIGGYSAGERIIDIIATDIQTKEL QK QISK 933
K1IGQVRDQAEHLK TAVQMAVFIHNFKRK GGIGGYTAGERIIDIIATDIQTSELQKQILK 958
NQISRIREQANTIETIVLMAVHCMNFK RRGGIGDM TPAERL INMITTEQEIQFL QRKNSN 999
NQISRIREQANTIETIVLMAVHCMNFK RRGGIGDMTPAERLINMITTEQEIQFL QRKNSN 975
NQISRIREQANTIETIVLMAVHCMNFKRRGGIGDM TPAERL INMITTEQEIQFL QRKNSN 981
NQISRIREQANTVETIVLMAVHCMNFK RRGGIGDM TPSERL INMI TTEQEIQFL QAKNSK 960
NQIDRIREQANTVETIVLMAVHCMNFK RRGGIGDM TPAERIINMITTEQEIQFL QAKNSK 961
NQISRIREQANTIETIVLMAIHCMNFK RRGGIGDM TPSERL INMI TTEQEIQFL QAKNSK 962
NQISRIREQANTMETIVLMAVHCMNFK RRGGIGDMTPAERL INMITTEQEIQFL HAKNSK 961
NQISRIREQANTVETIVLMAVHCMNFK RRGGIGDM TPAERL INMVTAEQEI QFL QAKNSK 981
NQIERIREQANTMETIVLMAVHCMNFKRRGGIGDM TPVERLVNMITTEQEI QFL QAKNSK 961
NQIDRIREQANSVETIVLMAVHCMNFK RRGGIGDM TPAERLINM I TTEQEI QFQQSK NSK 982
NQIDRIREQANSVETIVLMAVHCMNFK RRGGIGDM TPAERLINMITTEQEI QFQQSK NSK 980
TQIDRIREQANSIETIVLMAVHCMNFK RRGGIGDM TPAERLVNMITTEQEIQFQQSK NSK 945
TQIDRIREQANSIETIVLMAVHCMNFK RRGGI GDM TPAERLVNM I TTEQEIQFQQSK NSK 948
NQIDRLRDQAVSIETVVLMATHCMNFKRRGGIGDM TPAERLVNMITTEQEIQFFQAKNLK 981
EIIGKIRDDCQYTETAVLMACHIHNFKRK GGIGGL TPAERLINMITTQLEL QHLQTKIQK 974
ElIGKIRDDCQYTEAAVLMACILHNFKRK GGIGGQTSAERL INII TTQLEIQHLQTKIQK 989
EIIGKIRDDCQYTETAVLMACHIHNFKRK GGIGGL TAAERLINMITTQLEINTLQTKIQK 969
El1SQIRDDCERLETAVQMATHIHNFK RK GGIGGI SSAERLVNML TTQLELNTLQNQIQK 973
ELIEKIREDCK ELK TAVAMATFIHNFK QRGGL GGMTAGERIVNMINTELEYQYQQNQISK 943
NTLEKLIPMFNAFESALAGTLITLNIKRKGGLGTSPMDIFIFNK EQQRIQQQSK SK QEK| 1045
NTLEKLIPMFNAFESALAGTLITLNIKRKGGLGTSPMDIFIFNK EQQRIQQQSK SK QEK | 1041
NTLEKLIPMFNAFESALAGTLITLNIKRKGGLGTSPMDIFIFNK EQQRIQQQSK SK QEK | 1045
NTLEKLIPMFNAFESALAGTLITLNIKRKGGLGTSPMDIFIFNK EQQRIQQQSK SK QEK| 1045
NTIEK FVSMFASFDSAIAAALITLNIKRK GGL GTSPM DI FI FNK EQQRIQQQSTRNQSK F 1026
STLKKFQPQFVAVESAIAAALVAINIKRK GGLGTSPMDIFI'YNK EQK RINNK YNK NSQK | 1050
VWIQKFLPETTSLDNALSLAVHSLNFKRRGRIGGMAPYELLAQQESLRIQDYFSAIPQKL 1064
VWVHKFLPETTSLDNALALAVHCLNFK QRGRIGGMAPYEL L AQQESL RIQDYFSAIPQK L 1064
VWIQKFLPETTSLDNALALALHCLNFKQRGRLGRMAPYEL YIQQESLRIQDYFSAIPQKL 1064
EKIQSHRDNTQTLEAAL QLALITCNK GRESMGGQTPWEVFITNQAQVIHEKLLLQQAQSS 1094
EKIQSHRDNTQTLEAALQLALITCNK GRESMGGQTPWEVFITNQAQVIHEKLLL QQAQSS 1094
EKIQSHRDNTQTLEAALQLALITCNK GRESMGGQTPWEVFITNQAQVIHEKLLL QQAQSS 1093
VYIDDILVFSETAEQHSQHLYTMLQLCKENGLILSPTKMKIGTPEIDFLGASLGCTKIKL 1622
LYIDDILIASNNEK EHIEHLKIFFNRVK EVGCVL SKKK SKMFLKEVEYLGVEIKEGKISL 1397

KIEKWCYVRN-RRKEWKGPY K 1016
KIEKWCYVRN-RRKEWKGPY K 1016
IQNFRVYYRDNRDPIWK GPA K 959
IQNFRVYYRDSRDPLWK GPA K 958
IQNFRVYYRDSRNPLWKGPA K 967
IQNFRVYYRDSRNPLWKGPA. K 967
IQNFRVYYRDSRNPLWKGPA K 955
IQNFRVYYRDSRNPLWKGPA K 967
IQNFRVYYRDSRDPLWKGPA K 967
IQNFRVYYRDSRDPVWKGPA K 955
IQNFRVYYRDSRDPLWK GPA K 955
IQNFRVYYRDNKDPLWKGPA K 955
IQNFRVYYRDSREPLWKGPA K 955
IQNFRVYYRDSRDPLWKGHA K 954
IQNFRVYYRDSRDPIWK GPA K 954
IQNFRVYYRDSRDPIWKGPA K 954
IQNFRVYYRDSRDPIWKGPA K 954
IQNFRVYYRDNRDPIWK GPA K 954
IQNFRVYYRDSRDPIWK GPA K 954
VQKFRVYYRDSRDPIWK GPA T 979
FKKFQVYYREGRDQLWKGPG E 1020
FKNFQVYYREGRDQLWKGPG E 996
FKNFQVYYREGRDQLWKGPG E 1002
LKNFRVYFREGRDQLWKGPG E 981
LKNFRVYFREGRDQLWKGPG E 982
LKDFRVYFREGRDQLWKGPG E 983
LKNFRVYFREGRDQLWKGPG E 982
LQNFRVYFREGRDQLWKGPG E 1002
LKNFRVYFREGRNQLWQGPG E 982
FKNFRVYYREGRDQLWKGPG E 1003
FKNFRVYYREGRDQLWKGPG E 1001
FKNFRVYYREGRDQLWKGPG E 966
FKNFRVYYREGRDQLWKGPG E 969
FONFQVYYREGRDQLWKGPG E 1002
ILNFRVYYREGRDPVWKGPG Q 995
ILNFRVYYREGRDPVWKGPA Q 1010
ILNFRVYYREGRDPVWKGPA R 990
ILNFKVYYREGRDPVWKGPA R 994
NLNFKVYFREGRDQLWKGPG | 964
RFCYYRTRKRGHPGEWQGPT Q 1066
RFCYYRTRKRGHPGEWQGPT Q 1062
RFCYYRTRKRGHPGEWQGPT Q 1066
RFCYYRTRKRGHPGEWQGPT Q 1066
RFCYYRVRKRGHPGEWLGPT Q 1047
QFCYYRIRKRGHQESGKDQP: R 1071
QAQWIYYKDQ-KDKKWKGPM R 1084
QAQWIYYKDQ-KDKKWKGPM R 1084
MMQWLYYKDQ-KDKKWKGPM R 1084
KKFCFYKIPG--EHDWKGPT R 1113
KKFCFYKIPG--EHDWKGPT R 1113
KKFCFYKIPG--EHDWKGPT R 1112

QPHIISKICDFSDEKLATPEGMRSWLGILSYARNYIQDIGKLVQPLRQKMAPTGDKRMNP 1682
QPHIVDKIKKFDKNKLNTLKGLQAYLGLLNYARGYIKDLSKLVGPLYKKTGKNGQRIFNK 1457

VLWDGDGAAVIEEEG--KTALYPHRHMRFIPPPDSDIQDGSS--- -- 1056

VLWDGDGAAVIEEEG--KTALYPHRHMRFIPPPDSDIQDGSS--- -- 1056
LLWKGEGAVVIQDNS--DIKVVPRRKVKIIRDYGKQMAGDDCVASRQDED----------
LLWKGEGAVVIQDNN--DIKVVPRRKAKVIRDY GKQTAGDDCVASRQDED--
LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED-
LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED-




sp|PO4585|POL_HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL_HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|PO4588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL_HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876]POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1L
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961[POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
p|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL _HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|P04588|POL _HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL_HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY

LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED:
LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED----
LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED---

LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED----
LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVAGRQDED
LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED-
LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED
LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED
LLWKGEGAVVIQDKS--DIKVVPRRKVKIIRDY GKQMAGDDCVASRQDED-
LLWKGEGAVVIQDNS--DIKVVPRRKVKIIRDYGKQMAGDDCVASRQDED----
LLWKGEGAVVIQDNS--DIKVVPRRKVKIIRDYGKQMAGDDCVASRQDED---
LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCVAGGQDE
LLWKGEGAVVIQDNS--DIKVVPRRKAKIIRDYGKQMAGDDCMAGRQDED
LLWKGEGAVVIQDQG--ELKVVPRRKAKIIRDYGKQMAGDDCVASRQNED---
LLWKGDGAVIVKVGA--DIKVVPRRKAKIIRDYGGRQEL DSSSHL EGARE-DGEVA---- 1073
LLWKGDGAVIVKVGA--DIKVIPRRKAKIIRDY GGRQEL DSS-HLEGAREEDGEVA---- 1049
LLWKGEGAVIVKVGT--DIKVVPRRKAKIIRDYGGRQEL DSSPHL EGARE-DGEMACPCQ 1059
LLWKGDGAVIVKVGT--DIKIIPRRKAKIIRDY GGRQEL DSSSHL EGARE-NGEVA---- 1034
LLWKGDGAVIVKVGT--EIKVVPRRKAKIIKDYGGRQEMDSGSHL EGARE-DGEMA---- 1035
LLWKGEGAVLVKVGT--DIKIIPRRKAKIIRDYGGRQEMDSGSHL EGARE-DGEMA---- 1036
LLWKGDGAVIVKVGT--DIKIVPRRKAKIIRDYGGRREVDSSSHL EGTRE-DGEVA---- 1035
LLWKGDGAVIVKVGA--DIKIIPRRKAKIIKDYGGRQEMDSGSNL EGARE-DGEVA---- 1055
LLWKGDGAVIVKVGT--DIKVIPRRKAKIIRDYGPRQEMDSGSHL EGARE-DGEMA---- 1035
LLWKGEGAVILKVGT--DIKVVPRRKAKIIKDYGGGKEMDSSSHMEDTGE-AREVA---- 1056
LLWKGEGAVILKVGT--DIKVVPRRKAKIIKDYGGGKEVDSSSHMEDTGE-AREVA---- 1054
LLWKGEGAVILKVGT--EIKVVPRRKAKIIKDYGGGKELDSGSHLEDTGE-AREVA---- 1019
LLWKGEGAVILKVGT--EIKVVPRRKAKIIKDYGGGKELDSGSHL EDTGE-AREVA---- 1022
LLWKGEGAVIIKVGT--EIKVVPRRKAKIIRHYGGGKGLDCSADMEDTRQ-AREMAQSD- 1058
LIWKGEGAVVIKGGV--ELKEYPRRKAKIIKDYEPRKRMGDESNL EGAGGADN------- 1046
LIWKGEGAVVLKDGS--DLKVVPRRKAKIIKDYEPKQRVGNEGDVEGTRGSDN-------
LIWKGEGAVVLKEGE--ELKVVPRRKAKIIKDYEPRKTLGDETHLEGAGGSDHQMAGDS- 1047
LIWKGEGAVVIKEGE--DIKVVPRRKAKIIKDYGERKTMDSEGSM EGVREANKQMEGDSD 1052
LLWKGEGAVVLKYQE--EIKIVPRRKCKIIKDYGE-SGKNSQVNLESV- - 1009
VLWGGDGAIVVKDRGTDRYLVIANKDVKFIPPPKEIQKE---
VLWGGDGAIVVKDRGTDRYLVIANKDVKFIPPPKEIQKE
VLWGGDGAIVVKDRGTDRYLVIANKDVKFIPPPKEIQKE----
VLWGGDGAIVVKDRGTDRYLVIANKDVKFIPPPKEIQKE---
VLWEGEGAIVIKDKNLEKYLVIAKKDVKFIPQPKEIQTE
YCGKGKEPIVVKDIESEKYLVIPYKDAKFIPPPTKEKE---
VEYWGQGSVLLKDEE-KGYFLIPRRHIRRVPEPCAL PEGDE!
VEYWGQGSVLLKDEE-KGYFLIPRRHVKRVPEPCAL PEGDE--
VEYWGQGSVLLKDEE-KGIFLVPRRHIRRVPEPCTL PEGDE-
VLWKGDGAVVVNDEG-KGIIAVPLTRTKLLIKPN----
VLWKGDGAVVVNDEG-KGIIAVPLTRTKLLIKPN
VLWKGDGAVVVNDEG-KGIIAVPLTRTKLLIKPN---

ETWKMVRQIKEKVKNLPDLQLPPKDSFIIIETDGCMTGWGAVCKWKMSKHDPRSTERICA 1742

EDWNIIFKIEREVSKIKPLERPKETDYIIIETDASEEGWGAVLVCKPDKYSGKDTEKIAG 1517

VPEIQNKRPRGGAL CSPPQGGMGMVDLQQGNIPTTRKKSSRNTGILEPNTRKRMALL SCS 1119

LQDQE 1057




$p|P19199POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL _HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL_HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|P04588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL_HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
sp|P23427|POL _VILV2
sp|P35956|POL _VILVK
sp|PO3370|POL _VILV
sp|P23426|POL _VILV1
sp|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL_FIVPE
sp|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204|POL_EIAV9
sp|P32542|POL_EIAVC
sp|PO3371|POL_EIAVY
$p|P19199|POL_COYMV
sp|P27502|POL_RTBVP

sp|P19560|POL_BIV06
sp|P19561|POL _BIV27
sp|P20875|POL_HV1IR
sp|PO5961|POL _HVIMN
sp|PO3366|POL_HV1B1
sp|P03368|POL _HV1PV
sp|PO4585|POL _HV1H2
sp|P04587|POL_HV1B5
sp|P03367|POL_HV1BR
sp|PO5960|POL _HV1C4
sp|P12498|POL_HV1J3
sp|P12497|POL _HVINS
sp|P35963|POL_HV1Y2
sp|PO3369|POL_HV1A2
$p|P20892|POL_HV10Y
$p|PO5959|POL_HV1RH
sp|PO4589|POL _HVIEL
sp|P12499|POL _HV1Z2
sp|P18802|POL_HVIND
sp|P04588|POL_HVIMA
sp|P24740POL_HV1U4
sp|P17283|POL_SIVCZ
sp|P17757|POL_HV2D1
sp|P18042|POL_HV2G1
sp|P18096|POL_HV2BE
$p|P24107|POL_HV2CA
$p|P05962|POL_HV2NZ
sp|P04584|POL _HV2RO
$p|Q74120[POL_HV2KR
sp|P20876|POL _HV2ST
sp|P12451|POL_HV2SB
sp|PO5896|POL_SIVM 1
sp|PO5897|POL_SIVMK
sp|P12502|POL _SIVS4
sp|P19505|POL _SIVSP
sp|P15833|POL_HV2D2
sp|P27980|POL_SIVAG
sp|PO5895|POL_SIVAT
sp|P27973|POL_SIVA1
$p|Q02836|POL_SIVAI
sp|P22382|POL _SIVGB
$p|P23427|POL _VILV2
sp|P35956|POL _VILVK

YASGSFNPIKSTIDAEIQAAIHGLDKFKIYYLDKKELIIRSDCEAIIKFYNKTNENKPSR 1802
YASGNFGEKKTWTSLDYEIEAINEALNKFQIYLDKDFTIRTDCEAIVKGIKTEDYKKRSK 1577

KINLVYRKVLDRCYPRLCRHPNT 1142

VRWLTFSDFLTGLGITVTFEHIDGKHNGLADAL SRMINFIVEKNDESPYRFTSSVEDALK 1862
TRWIKLRDNLLKDGYKPTFEHIKGNKNFLPNFLSREGDFILKCLQNPDSTESY SIDSSES 1637




sp|PO3370|POL_VILV
$p|P23426|POL_VILV1
$p|P16901|POL_OMVVS
sp|P33459|POL_CAEVC
sp|P16088|POL _FIVPE
$p|P19028|POL _FIVSD
sp|P31822|POL_FIVT2
sp|P11204/POL_EIAV9
$p|P32542|POL_EIAVC
sp|P03371|POL_EIAVY
sp|P19199|POL_COYMV  VCNDDHGRNLISAVINDII TVLRR---------=---- 1886
sp|P27502|POL_RTBVP  IPLYIDSKESHSIESDDSIPLYRDKLLPLVERLKEK SA 1675
I

NN~~~ A~~~ e~~~

sp|P19560|POL_BIV06:0.00090,
sp|P19561|POL _BIV27:0.00099)
:0.33629,

(
$p|P19199IPOL_COYMV:0.37998,
$p|P27502|POL _RTBVP:0.38002)
:0.20132)

:0.00850,

~—~—

p|P33459|POL_CAEVC:0.12393,

—

$p|P16901|POL_OMVVS:0.06938,

(
$p|P23426|POL_VILV1:0.00386,
(

(

$p|P23427|POL _VILV2:0.00086,
sp|P35956|POL _VIL VK :0.00277)
:0.00012,

sp|PO3370|POL_VIL V:0.00079)
:0.00338)

:0.05845)

:0.04841)

:0.21362,

(

(
sp|P16088|POL_FIVPE:0.02365,
sp|P19028|POL _FIV/SD:0.02796)
:0.04373,

sp|P31822|POL _FIV/T2:0.07326)
:0.21467)

:0.01074,

(

(
$p|P11204|POL_EIAV9:0.00045,
sp|P32542|POL _EIAVC:0.00042)
:0.00157,
sp|PO3371|POL_EIAV'Y:0.00367)
:0.31107)

:0.01042)

:0.10268,

A~~~

sp|P18096|POL_HV2BE:0.03656,
(

sp|P17757|POL_HV2D1:0.03966,
sp|P18042|POL _HV2G1:0.03470)
:0.00209)

:0.01576,

(

(



