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Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the seventh and the unique
human CoV with pandemic potential. The host tropism and infection pattern of SARS-CoV-2 have
3 fundamental differences compared to the previous six human pathogenic CoVs, i.e. HCoV-229E,
HCoV-0C43, SARS-CoV, HCoV-HKU1, HCoV-NL63, and MERS-CoV. N-terminal domain
(NTD) of CoVs Spike (S) Protein contains a specific glycan-binding region as the first contact area
with the new host. Specific glycan-binding immune receptors e.g. C-type lectins recognize NTD of
S Protein of CoV and exterminate the virus before its adaptation. According to Canyon Hypothesis
CoVs sunk this glycan-binding domain beneath the surface of S Protein to evade host immune
system e.g. MERS-CoV glycan-binding domain 280 A2 under its S Protein surface or HCoV-229E
deleted its glycan-binding NTD during its host tropism. Strikingly, SARS-CoV-2 does not have a
single amino acid (aa.) alteration or deletion on its glycan-binding region NTD of its S Protein
compares to its parent virus BatCoV RaTG13. The flat and unsunken surface of SARS-CoV-2 NTD
S Protein conflicting with the general adaptation and survival pattern of all CoVs. Secondly, based
on the template-switching model, CoVs pause their replication on certain domains and have
recombinations on these specific sites. SARS-CoV-2 and BatCoV RaTG13 are both betacoronavirus
lineage B and their genomes are almost identical except 4 aa. inserts between the S1/S2 enables the
virus to cleavage by host cell furin protease. However, other betacoronavirus lineage B members
and the clinical strains of SARS-CoV-2 do not have any alterations on S Protein S1/S2 suggesting
SARS-CoV-2 obtained this trait with a one-time unique event. Thirdly, after host adaptation CoV's
improve their host cell interaction with certain aa. substitutions on their receptor binding domain
(RBD) that considered as positive selection site. SARS-CoV-2 had 22 aa. substitutions on S Protein
RBD compare to BatCoV RaTG13. However, despite millions of SARS-CoV-2 infections, RBD has
not indicated a single high-frequency aa. substitution suggesting the too-perfect angiotensin-
converting enzyme 2 (ACE2) binding that was gained with a one-time alteration. Unlike the RBDs
of other CoVs, SARS-CoV-2 RBD is not a positive selection site. In summary, 1) flat and unaltered



NTD, ii) conserved RBD, and iii) unique S1/S2 insert of S Protein of SARS-CoV-2 suggesting its
engineered nature. Engineering of CoVs is not a speculation since 18 research projects to develop

genetically modify CoVs as pandemic potential pathogens paused by United States Government

Moratorium in 2014.
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1. Introduction to Human Pathogenic CoVs

The global pandemic of Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is
ongoing with the confirmed cases inclined from 6,065 on 29 January 2020 to 1,391,890 on 8 April
2020 (Steffens 2020). Coronaviruses (CoVs) first described in 1969 based on their pleomorphic,
circular, 80-160 nanometer in diameter shape with 15-nanometer club-shaped projections (so-called
spike proteins) that resembles a crown (corona in Latin) (Bradburne 1969). SARS-CoV-2 is the
seventh but the first and only CoV with pandemic potential (Forni 2017)(Steffens 2020). Several
projects aimed to genetically engineer Middle East respiratory syndrome (MERS-CoV) and Severe
acute respiratory syndrome coronavirus (SARS-CoV) mutant strains to develop vaccines on as a
preemptive measure for the possible future pandemics (Lipsitch 2014)(Inglesby 2016). In 2014, 18
of these pathogens with pandemic potential (PPP) CoV projects paused by U.S. Government
Moratorium (Inglesby 2016). The reason was the potential risk of PPP viruses escape from
laboratories due to a 0.2% chance of a laboratory-acquired infection per BSL3 laboratory in one
year. (Inglesby 2016). Therefore, genetic engineering of CoVs with pandemic potential is not a
speculation, and SARS-CoV-2 could be a PPP virus with laboratory origin. To investigate the PPP
origin of SARS-CoV-2 we must understand how the previous six CoVs naturally adapted to
humans. The first human pathogenic coronavirus HCoV-229E detected in 1962 at the Chicago that
was possibly originated from African Sundevall's roundleaf bat CoVs, around 200 years ago via
zootonic transmission from the alpaca (Hamre 1966)(Corman 2015)(Forni 2017)(De Sabato 2019).
The second human pathogenic CoV HCoV-OC43 detected in 1964 at Maryland that was possibly
originated from Norway Rats CoVs, around 120 years ago via zootonic transmission from the cow
(MclIntosh 1967)(Forni 2017)(Lau 2015). The third human pathogenic CoV SARS-CoV detected in
2002 in Foshan, China that was possibly originated from Chinese horseshoe bat CoV, 35 to 20 years
ago via zootonic transmission from the civet (de Wit 2016)(Forni 2017)(Hu 2015)(Ge 2013). The
fourth human pathogenic CoV HCoV-HKUI1 detected in 2002 in Hong Kong that was possibly
originated from Norway Rat CoV, 70 years ago via zootonic transmission from the rodent (Forni
2017)(Woo 2005)(Lau 2015). The fifth human pathogenic CoV HCoV-NL63 was first isolated in
1988 and identified in 2004 at the Rotterdam Netherlands that was possibly originated from African
trident bat CoV, 563 to 822 years ago via unknown zootonic transmission agent (Fouchier 2004)
(Forni 2017)(De Sabato 2019). The sixth human pathogenic CoV MERS-CoV detected in 2012 in
the Kingdom of Saudi Arabia (KSA) that was possibly originated from South African Bat CoV,

around 14 years ago via zootonic transmission from the camel (Forni 2017)(Hu 2015)(Ithete 2013).



The seventh human pathogenic CoVs SARS-CoV-2 detected in 2019 in Wuhan, China that was
possibly originated from Intermediate horseshoe bat CoV around 11 years ago via zootonic
transmission from the pangolins (Patifio-Galindo 2020)(Zhou 2020)(Ren 2020).
2. Pathogenicity of CoVs

The low-pathogenic and endemic HCoV-229E, HCoV-NL63, and HCoV-OC43, and HCo V-
HKUT could be detected in 42% of the patients with acute cough or acute lower respiratory tract
infection (Zlateva 2015). The high-pathogenic and epidemic SARS-CoV and MERS-CoV cause
severe symptoms such as pneumonia, and renal failure (de Wit 2016). SARS-CoV spread to 27
countries in 2002-2003 with 8,096 cases and 774 deaths up to 10% fatality rate but disappeared in
2004 (de Wit 2016). The MERS-CoV found to be less human-to-human transmissible compare to
the SARS-CoV cases were detected in KSA, Jordan, United Kingdom, and South Korea since 2012
(de Wit 2016). MERS-CoV epidemics is ongoing with 2494 cases, and 858 deaths (fatality rate
34.4%) as in November 2019 (Tai 2019). SARS-CoV-2 has a lower fatality rate (2-3%) compare to
MERS-CoV (34.4%) and SARS-CoV (10%) despite its pandemic potential (de Wit 2016)(Tai 2019)
(Steftens 2020).
3. Function of the Human CoV S Protein

The most important section of CoVs during its host tropism or introduction to a new host is
its S Protein. CoVs have trimeric S protein with S1 and S2 subunits, that S1 subunit divide into N-
terminal domain (NTD) and C-terminal domain (CTD) (Ou 2020). The first interaction of CoVs
with their new host cells is through S Protein NTD that contains carbohydrate-binding ("lectin")
region (Chen 2013)(Bakkers 2017). CoVs S protein NTD conducts weak and reversible interaction
low-affinity hydrogen bonds with surface glycans e.g. sialic acid, heparan sulfate proteoglycans
(HSPGs), and C-type lectin receptors (CLRs) to scan their cell entry receptors (Hulswit 2016)
(Ruben 2020). However, CLRs could detect this glycan based surface motion and trigger an
immune response (Bermejo-Jambrina 2018). Strikingly, some of the viruses could utilize CLRs
endocytosis for cell entry and infection (Bermejo-Jambrina 2018). After roaming the cell surface
CoVs detect and bind to entry receptors e.g. angiotensin-converting enzyme 2 (ACE2), dipeptidyl
peptidase 4 (DPP4), aminopeptidase N (ANPEP) with S Protein RBD located on S1 subunit CTD
(Forni 2017)(Ou 2020). After entry receptor binding, CoVs utilize host cell surface trypsin- or
subtilisin-like furin proteases cleave the S Protein S1/S1 domain (Yuan 2020)(Ou 2020).



3.1 Composition and Function of HCoV-229E S Protein

HcoV229E S protein i) NTD does not bind to sialic acid and HSPGs, i1) RBD binds to ANPEP iii)
cleaved by type Il transmembrane serine proteases (TMPRSS2) and trypsin-like protease (HAT)
(Bertram 2013)(Furin 2017). HCoV-229E S Protein compares to its parent virus Bat CoV has 187
amino acid (aa.) deletion on NTD that aims to evade host immune receptors CLRs detecting glycan-
binding viruses (Table 1)(Li 2019). Since HcoV229E S protein NTD does not have the glycan-
binding capacity in the expense evading host immune system. During host tropism HCoV-229E had
aa. 8 substitutions compare to its parent virus Bat CoV on its RBD which was predicted on the aa.
residues 308—408 (Table 1)(Li 2019). Based on the Clustal W analysis based on 29 HCoV-229E
strains, S Protein RBD indicated 36 aa. substitutions suggesting the positive selection site of RBD
and attempts of low-pathogenicity virus for adaptation (Chibo 2006)(Table 1)(Supplementary
material 1).

3.2. Composition and Function of HCoV-OC43 S Protein

HCoV-0OC43 S protein 1) NTD binds to sialic acids especially 9-O-acetylated sialic acid i) CTD
does not have a RBD function (Bertram 2013)(Furin 2017)(Ruben 2020). However, HCoV-OC43 S
Protein utilizes virus surface protein hemagglutinin-esterase receptor-destroying enzyme for virus
entry (Huang 2015). HCoV-OC43 S Protein NTD was was predicted on the aa. residues residues
15-302 (Ruben 2019). HCoV-OC43 S Protein compares to its parent virus Rat CoV has 122 aa.
substitutions and 10 aa. inserts on NTD that aim to evade host immune receptors CLRs detect
glycan-binding viruses (Table 2). Since HCoV-OC43 sialic acid-binding NTD is a positive selection
site and aa. substitutions on the residues of 33, 90, 93, 120, 184, and 195 associated with higher
pathogenic genotypes B and C (Lau 2011)(Ren 2015).Based on the Clustal W analysis of 46 HCoV-
OC43 strains indicated 63 aa. substitutions on the NTD for the ongoing adaptation (Table 2)
(Supplementary material 2).

3.3. Composition and Function of Human SARS-CoV S Protein

SARS-CoV S protein i) NTD does not bind to sialic acids but binds HSPGs, CLRs and immune
system cell surface receptor Mannose-binding lectin ii) RBD binds to ACE2 and CLRs CD209L as
cell entry receptors (Steffens 2004)(Gramberg 2005)(Han 2007)(Zhou 2010)(Lang 2011)(Furin
2017).

SARS-CoV S Protein NTD and RBD were predicted on the aa. residues 18-292 and 318-513,
respectively (Yuan 2020). During host tropism, SARS-CoV S Protein compares to its parent virus
Bat CoV had 61 aa. substitutions on its NTD suggesting the effort of the virus to evade glycan-



binding host immune receptors (Table 3). However, SARS-CoV S Protein compares to its parent
virus Bat CoV had only 8 aa. substitutions on its RBD that suggesting its weak and limited
adaptation to its ACE2 receptor (Table 3). This is important to note that betacoronavirus lineage B
member SARS-CoV host tropism pattern mechanism is compatible with other CoVs and opposite
with the betacoronavirus lineage B member SARS-CoV-2 that perfectly adapted to ACE2 receptor
with a one-time event. Another important aspect that the SARS-CoV does not have deletions and
inserts on its S Protein during host tropism (Table 3).

During its limited infection period between 2002-2004, SARS-CoV, S protein RBD mutations
K479N and S487T mediated host change from the civet to human and human-to-human
transmission, respectively(Li 2015). These two mutations contributed significantly to the SARS-
CoV epidemic in 2002 to 2003 (Li 2015). SARS-CoV is genetically the most related CoVs to the
SARS-CoV-2 had a completely different pattern of mutations through its infection. During the
epidemics, SARS-CoV initially, had low-pathogenicity strains with aa. substitutions on residues of
S Protein NTD 147, 228, 240 and RBD 479 and S2 821, and 1080 (Kan 2005). However, SARS-
CoV further had high-pathogenicity strains with aa. substitutions on residues of S Protein RBD 360,
462,472, 480, 487, S1 Subunit 609, 613, 665, and S2 subunit 743, 765, and 1163 (Kan 2005). The
SARS-CoV global epidemic strains emerged with the aa. substitutions on residues of S Protein
NTD 227, 244 RBD 344, and S2 subunit 778 (Kan 2005). Therefore, SARS-CoV had many
adaptation mutations on its S Protein NTD and RBD during its limited number of infections. Based
on the Clustal W analysis of 17 SARS-CoV isolates indicated 12 aa. substitutions on the RBD
providing the positive selection site nature of the RBD and failed adaptation attempts of the extinct
virus (Table 3)(Supplementary material 3).

3.4. Composition and Function of HCoV-HKU1 S Protein

HCoV-HKUI S protein i) NTD binds to sialic acids ii) CTD does not have an RBD function
(Bertram 2013)(Furin 2017)(Ruben 2020). However, HCoV-HKU|1 could bind to host cell surface
protein sialate-9-O-acetylesterase and S Protein utilizes virus surface protein hemagglutinin-
esterase receptor-destroying enzyme for virus entry (Huang 2015). HCoV-HKU1 S protein could
interact and mediate infection using the HLA-C class I receptor (Chan 2009). HCoV-HKUI S
Protein NTD was predicted on the aa. residues 14-288 (Ruben 2019). HCoV-HKU1 S Protein
compares to its parent virus Rat CoV has 116 aa. substitutions, 8 aa. deletions, and 6 aa insert on
NTD that aim to evade host immune receptors CLRs detect glycan-binding viruses (Table 4). In 22
strains HCoV-HKU 1 collected March 2003 to February 2005 had numerous recombinations and



substitutions on RNA-dependent RNA polymerase (RdRp), S Protein, and nucleocapsid (N) genes
e.g. S protein gene of the isolate N18 (GenBank DQ415914) had 2 recombination insert and
numerous substitutions compare to genotype B strain (GenBank AY884001.1) (Woo 2006). HCoV-
HKUT 14 isolates from HCoV-HKUT indicated S1 NTD aa. substitutions (W197F), S1 CTD
(F613Y), and S1 domain (S752F), which is close to putative serine protease S1/S2 cleavage site
(RRKRR at residues 756—760) suggested influencing antigenic, cell binding capacity and
membrane fusion capacities, respectively (Dominguez 2014). Based on the Clustal W analysis of 39
HCoV-HKUT strains indicated 51 aa. substitutions on the NTD for the ongoing adaptation addition
to numerous substitutions on the rest of the S Protein (Table 4)(Supplementary material 4).

3.5. Composition and Function of HCoV-NL63 S Protein

HCoV-NL63 S S protein i) NTD does not bind to sialic acids i1) CTD RBD binds ACE2 for cell
entry (Furin 2017). HCoV-NL63 suggested not to have functional sialic acid-binding NTD that aims
to evade host immune receptors CLRs detect glycan-binding viruses and its RBD was predicted on
the aa. residues 481 - 616 (Table 5)( Mou 2013). During host tropism, HCoV-NL63 S Protein
compares to its parent virus Rat CoV had a massive amount of aa. substitutions on its RBD only 34
of 135 aa. residues remained the same (Table 5). However, more pathogenic strains of HCoV-NL63
has an aa. substitution I507 L on the RBD (Wang 2020). Based on the Clustal W analysis of 39
HCoV-NL63 indicated 4 aa. substitutions on the RBD, however, the virus had more variation on
non-functional NTD compare to the rest of the genome (Table 5)(Supplementary material 5).

3.6. Composition and Function of MERS-CoV S Protein

MERS-CoV S protein i) NTD binds to sialic acids i1) RBD binds DPP4 and iii) cleaved by furin and
TMPRSS?2 for cell entry (Park 2019)(Kleine-Weber 2019) (Zmora 2018)(Zhang 2020).
Additionally, MERS-CoV found to be interacting with the membrane-associated 78-kDa glucose-
regulated protein (GRP78) and carcinoembryonic antigen-related cell adhesion molecule 5
(CEACAMYS) without cell entry activity (Hin Chu 2018)(Chan 2016).

MERS-CoV S Protein NTD and RBD were predicted on the aa. residues 18-350 and 381-588,
respectively (Yuan 2020). During host tropism, MERS-CoV S Protein NTD and RBD compares to
its parent virus Bat CoV had a massive amount of aa. substitutions and several inserts (Table 6).
MERS-CoV S protein NTD binding burry sialic acid molecules (e.g. a2,6-linked sialic acid and 5-
N-acetyl neuraminic acid) 280 A2 inside the protein via hydrogen bonds (Park 2019). The sunken
nature of the MERS-CoV S protein glycan-binding NTD is possibly due to its heavy modifications
during the host change (Figure 6). Additionally, MERS-CoV S Protein mutations on S1(R652),



linker (K854, M939), S2 Heptad Repeat 1 (Q1020R/H ) S2 domains (V1060, T12021, Q1208H),
linker (S1114, S1148, 11180) Heptad Repeat 2 (A1275) suggested for effective for host tropism
(Forni 2015). In MERS-CoV S Protein S2 region Heptad Repeat domain alterations increased
pathogenicity since the S2 domain is responsible for virus entry into the host cells (Cotten 2014).
MERS-CoV strains S Protein NTD had several aa substitutions (Cotten 2014)(Park 2019).
However, aa. substitutions H91Y, S133N/R, and Q304K were detected only in South Korean,
England-KSA, and United Arab Emirates isolates, respectively (Park 2019). MERS-CoV strains in
South Korea gained resistance to antibodies and blood serum infusion with aa substitutions at the S
protein RBD residues D510G and I529T (Kleine-Weber 2019). Based on the Clustal W analysis of
34 MERS-CoV strains indicated 11 aa. substitutions on the RBD and 10 aa substitutions on NTD
for the ongoing adaptation (Table 6)(Supplementary material 6).

3.7. Composition and Function of Human SARS-CoV-2 S Protein

SARS-CoV-2 S protein 1) NTD binds sialic acids and possibly HSPGs ii) RBD binds ACE2 and iii)
cleaved by furin TMPRSS?2 for cell entry (Hoffmann 2020)(Bestle 2020)(Fantini 2020)(Mycroft-
West 2020). SARS-CoV-2 host tropism pattern is significantly different compare to genetically
related CoV betacoronavirus lineage B member SARS-CoV. The SARS-CoV-2 S Protein NTD aa.
composition rich with aromatic, basic, and Gly, Pro and/or Ser residues has a high chemical affinity
to sialic acids (Fantini 2020). Additionally, SARS-CoV-2 S Protein flat surface NTD improves the
sialic acid-binding capacity which is sunken inside the NTD of S Protein or even sacrificed in many
viruses to evade host cell immunity (Rossmann 1989)(Hulswit 2016)(Fantini 2020).

SARS-CoV-2 S Protein NTD binds to sialic acids localized on ganglioside GM1 rich lipid rafts
while RBD binds adjacent ACE2 receptor which improves cell surface interaction with dual-binding
(Fantini 2020). Based on the studies on MERS-CoV addition to the cell surface attachment the
sialic acid-binding capacity was more important due to its capacity to facilitate cell-cell membrane
fusion and virus spread within the infected tissues to the adjacent cells (Qing 2020). Therefore the
smooth surface of the SARS-CoV-2 NTD sialic acid-binding domain not only assisting the surface
attachment but also intercellular transmission to adjacent uninfected cells after the cell entry (Qing
2020).

Another critical feature of SARS-CoV-2 S protein is the putative furin cleavage site (PRRARSV)
between the S1/S2 subunits similar to MERS-CoV putative furin cleavage site (PRSVRSV) since
they are the only Human pathogenic CoVs with furin cleavage sites (Zhang 2020). However,
SARS-CoV-2 S Protein can be cleaved by trypsin and TMPRSS2(Ou 2020)(Hoffmann 2020). Since



both TMPRSS2 and furin are essential for SARS-CoV-2 S Protein cleavage (Bestle 2020). ACE-2
receptor present on cell surfaces of the several organs e.g. oral, nasal, and intestinal mucosa,
alveolar epithelial cells in lung, stomach, skin, lymph nodes, thymus, bone marrow, spleen liver,
kidney, brain, arterial, venous endothelial cells, and arterial smooth muscle however furin is highly
expressed in lungs, therefore, SARS-CoV-2 utilize respiratory tract cells more effectively compare
to other CoVs (Coutarda 2020) (Steffens 2004).

SARS-CoV-2 S Protein NTD and RBD were predicted on the aa. residues 111-158 and 319-541,
respectively (Fantini 2020)(Shang 2020). During host tropism, SARS-CoV S Protein NTD had 61
aa. substitutions compare to its parent virus Bat CoV S Protein NTD, conversely, SARS-CoV-2 S
Protein NTD had no alterations on its sialic-acid binding NTD compares to its parent virus Bat CoV
S Protein NTD(Tables 3 and 7). The most critical NTD residues in sialic acid binding are D111,
Q134, F135, N137, R158 and S161 (Fantini 2020). Since SARS-CoV-2 NTD sialic acid-binding
domain found to be conserved with RaTG13 and has not shown any aa. substitutions in 11 isolated
with different geographical origins (Fantini 2020). Additionally, SARS-CoV S Protein RBD had 8
aa. substitutions compares to its parent virus Bat CoV S Protein RBD, conversely SARS-CoV-2 S
Protein RBD had 22 aa. substitutions compare to its parent virus Bat CoV S Protein RBD (Tables 3
and 7). Another important aspect that the SARS-CoV did not have any deletions and inserts on its S
Protein during the host tropism, conversely the SARS-CoV-2 had a precise 12 nucleic acid insert
that enables the virus to be cleaved by host cell surface protease furin. Based on the database of
China National Center for Bioinformation, 2019 Novel Coronavirus Resource (2019nCoVR) at the
Mutation Analysis of the S protein in SARS-COV-2 subsection is listing 329 aa. substitutions on S
protein, which 39 of them on RBD. However, these mutations have very low frequency and none of
the RBD mutations are on the direct ACE2 interaction residues on critical residues K417, G446,
Y449 L455 F486 N487 Y489 Q493 Q498 T500 N501 G502 Y505 (Shang 2020). The only S Protein
mutation with high frequency is D614G which is also only seen in Europe and North America
(Pachetti 2020). Based on the Clustal W analysis of 92 SARS-COV-2 strains indicated 3 low-
frequency aa. substitutions (Supplementary material 7). The first strain of the SARS-COV-2
sequence is almost unaltered after millions of infections. This is clear that SARS-COV-2 S Protein
does not have any positive selection site on its NTD and RBD. This is conflicting with the ongoing
adaptation pattern of other human CoVs. Additionally, none of these clinical isolates have

recombination on its S1/S2 cleavage site (Supplementary material 7).
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4. S Protein Host Change Patterns In CoVs
The general host tropism pattern of the Coronaviruses has two major essential patterns i) S

protein RBD alterations to surface recognition and ii) deletion on glycan-binding NTD (Hulswit
2016). This is important to stress that the Bat or Rodent CoV's subject tho most of these changes
during the initial zoonotic transmit to the animal. Therefore, hypothetically engineered BatCoV
RaTG13 strain possibly infected animals during its laboratory escape that lead to infection of the
pangolin (Zhang 2020)(Andersen 2020). Thus, the detection of the SARS-CoV-2 initially in the
pangolin (Andersen 2020) or any other animal does not change its unusual and possibly engineered
host tropism pattern.

4.1. SARS-CoV-2 NTD Composition Conflicting with the “Canyon Hyphothesis”

The formation of canyons, depression zones, or cavities on the surfaces of the influenza virus,
human rhinovirus, Mengo virus explained with "Canyon Hypothesis" by the Distinguished
Professor Michael G. Rossmann (Rossmann 1989). CoVs S Protein glycan-binding domains
originated from host human galectins (host lectins) to act as coreceptors were suggested to increase
CoVs host range (Chen 2013)(Hulswit 2016). The CoVs S Protein NTD and human galectins have
the same structural folds but different sugar-binding patterns (Chen 2013). Additionally, human
galectins have open and easy reachable glycan-binding domain is sunken in CoVs (except SARS-
CoV-2) to hide glycan-binding sites from the host immune system (Chen 2013). In CoVs (except
SARS-CoV-2) S Protein NTD glycan-binding domain also called viral lectins has diverse sugar-
binding modes with a common feature to hide their domains in cavities to limit the access of
antibodies and immune cells (Peng 2011). This pattern of CoVs was considered as an evolutionary
measure to limit host immune system recognition (Hulswit 2016). Besides the S Protein NTD
glycan-binding region could be sacrificed to evade host immunity since its presence was considered
less essential compared to RBD in some of the viruses (Hulswit 2016).

Based on the genomic analysis of six human CoVs with their parent bat or rodent CoVs indicate
several deletions inserts and recombinations on their S Protein NTD to evade from host glycan-
binding immune receptors, are compatible with the "Canyon Hypothesis". For example, MERS-
CoV S Protein NTD protein sinking sialic acid molecule 280 A2 inside the protein cavity (Park
2019). However, the unnatural flat pattern of SARS-CoV-2 S protein NTD is conflicting with the
evolutionary host tropism strategy of not only the Human CoVs but also many different human

pathogenic viruses (Rossmann 1989)(Peng 2011)(Chen 2013)(Hulswit 2016)(Fantini 2020).
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4.2. SARS-CoV-2 Recombination Pattern is not Compatible with Template Switcing (Copy-
Choice) Mechanism

The high rate of RNA recombinations in Coronaviruses was explained with the template-switching
(copy-choice) mechanism (Makino 1986). Coronavirus RNA has discontinuous and nonprogressive
replication in its host cells, and the replication pause at specific RNA sites to creates blocks of free
RNA that could fuse into another set of Coronavirus replication leading the formation of different
Recombinant Coronavirus Strains (Makino 1986). The pauses of the RNA replication of
Coronaviruses could be the case of mixed infection with other Coronaviruses, other Viruses, and
even the host RNA blocks (gene stealing from the host).

As mentioned above CoVs S Protein glycan-binding domain with the human galectin origin
suggesting the active recombination site or RNA replication stops on NTD (Chen 2013)(Hulswit
2016). For example in Human CoV-HKU1 compare to genetically related HCoV-OC43 high rate of
recombination in specific ORFs e.g. p65 to nsp10 suggesting the presence of several RNA
replications stops in these domains (Woo 2005).

However, not only inserts but recombinations could occur with deletions in the CoVs. Both
HCoV229E and genetically related Alpaca CoV has a major 185 to 404 deletion in the spike S1
region compare to genetically related BatCoV (Corman 2015). Strikingly, orf8 was deleted in
HCoV-229E compare to related alpaca and parent bat virus suggesting the alpaca is the first
interhost of the bat virus (Corman 2015).

In CoVs, without any selection pressure, random RNA-RNA recombination within the population
amongst the different strains could happen at the certain regions named as hot spots (Banner 1991).
SARS-CoV-2 S Protein S1/S2 site furin recognition motif does not exist in other 'linecage B'
betacoronaviruses e.g. Pangolin-CoV or RaTG13 suggesting that S Protein S1/S2 is not a
recombination hot spot or RNA stop based on template switching (copy-choice) model (Makino
1986)(Andersen 2020). However "future discoveries" of polybasic cleavage sites in related CoVs
could weaken the engineered origin of the SARS-CoV-2 S Protein S1/S2 site furin recognition
motif (Andersen 2020).

4.3. SARS-CoV-2 RBD is not High Frequency Positive Selection Site

The CoVs genomes have hot spots with a high frequency of a.a. substitutions also called positive
selection sites that favor host tropism, antibody resistance, or immune evasion (Forni 2017).
However, clinical SARS-CoV-2 isolates have only one single frequent mutation D614G on S

Protein (Pachetti 2020). Thus based on the mutation rate and patterns in clinical isolates of SARS-
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CoV-2 S Protein is not a hot spot unlike other human CoVs, SARS-CoV-2 and BatCoV RaTG13
RNA-dependent RNA polymerase (RdRp), S Protein and whole-genome homologies are 100 %,
97%, 96.2%, respectively (Zhang 2020). SARS-CoV-2 preserved its genome during the adaptation
against the mutagenic immune system of Pangolin and/or Human cells and cellular alkylating
agents (Barr 2010). Since the RBD of the SARS-CoV-2 had very intense modifications compare to
SARS-CoV RBD but not having such modifications throughout the genome under the same
mutagenic stress. This RBD site-specific targeted substitutions could be accomplished using several
methods, e.g., Modified Microbial Nucleic Acid (Sequence from the method GenBank:
FV537210.1), Artificial chromosome constructs containing nucleic acid sequences capable of
directing the formation of a recombinant RNA-virus (Sequence 1 from Patent WO0139797
GenBank: AX154950.1), Recombinant feline coronavirus S proteins (Sequence 1 from patent US
6280974 GenBank: AR166169.1). Additionally, the method of PCR-generated insertions on SARS-
CoV was documented several times (Becker 2008). The confirmation of this argument is that the
clinical isolates with RBD mutations cannot compete with the engineered SARS-CoV-2 that was
configured with the too-perfect ACE2 receptor binding interaction which is the reason of low-
frequency.
Results and Discussion

SARS-CoV-2 is the seventh but the first CoVs with the pandemic potential. SARS-CoV-2 is
genetically related to BatCoV RaTG13 (Zhang 2020). CoVs like as RaTG13 are infecting the
gastrointestinal system of the bats since they have detected in feces and intestines of the bats
(Drexler 2014). Bats cope against CoVs with a high amount of antibody accumulation (Drexler
2014). Approximately 83 Bat species are consumed at 33 different countries e.g. 13 species in New
Guinea and 14 species in the Philippines (Mickleburgh 2009). Additionally, the higher risk of CoVs
transmission to other animals and humans is not due to meat consumption but contamination of
water sources since CoVs exist in bat excrements (Corman 2015). The number of bat species
consumed in China is only 5 and it is likely an exotic food consumption unlike underdeveloped
countries that bat bushmeat is a protein source (Mickleburgh 2009). Additionally, the risk of
drinking water contamination in China is extremely low compare to underdeveloped countries
where bats contaminate wells and pond humans rely on water such as KSA that MERS-CoV
infected camels limited desert water sources contaminated by African Bats (Corman 2015).
Therefore, the risk of novel CoVs infections in China is lower compare to underdeveloped countries

or countries with scarce water sources.
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The host tropism pattern of the previous six CoVs was profoundly evaluated to understand the
genomic mechanism of naturally occurring CoVs. Additionally, the mutation patterns of the CoVs
during their infections on human hosts were examined using genomic alignment. SARS-CoV-2 host
tropism pattern has discrepancies compare to other CoVs. The SARS-CoV-2 S Protein NTD
contains flat surface glycan-binding conflicts with the Canyon Hypothesis. Since most of the
viruses either sacrifice or sink this critical domain to evade host immune responses. SARS-CoV-2
recombination pattern of the insert of furin cleavage site during host tropism is a unique and one-
time event conflict with the genomic composition of genetically related CoVs and template
switching (copy-choice) mechanism. SARS-CoV-2 genome is almost identical to the origin Bat
CoV but it is only mutated on RBD another one-time event as well. The "too perfect" RBD does not
have any high-frequency mutations in the clinical strains. The RBD of SARS-CoV-2, unlike other
human pathogenic CoVs, is not a positive selection site.

The engineered origin of the SARS-CoV-2 was mainly rejected (Andersen 2020) the question is
how SARS-CoV-2 survived the immunity of pangolins or humans during the very first interaction
with its flat easy-target sialic acid-binding domain? SARS-CoV-2 indicate the low frequency of
mutations on its RBD and how the virus obtained such effective RBD compositions without
destroyed by pangolin or human immunity due to its easy target sialic acid-binding domain? Why
only the RBD had mutations meanwhile the rest of the genome was almost unaltered?
Betacoronavirus lineage B CoVs including SARS-CoV S Protein does not have a pattern of
recombination on S1/S2 region how SARS-CoV-2 obtained that ability and how we do not see any
further recombinations in the clinic SARS-CoV-2 strains? SARS-CoV-2 clinic strains do not have
any high-frequency mutations on NTD and RBD how the virus obtained such perfect and precise
host cell membrane interaction capacity, unlike SARS-CoV, perished due to its failed adaptation?
Why we have not seen any pandemic caused by CoVs before? Why these pandemics did not emerge
in places where people rely on water sources shared with bats or bats consumed as bushmeat? In
summary, if SARS-CoV-2 is not an engineered Bat CoVs RaTG13, its unnatural host tropism
pattern and pandemic potential compare to other human pathogenic CoVs raising those questions.
Genomic Sources and Online Tools

The CoV S protein amino acid sequences used in this study was obtained form The Nucleotide
database of National Center for Biotechnology Information, U.S. National Library of Medicine
8600 Rockville Pike, Bethesda MD, 20894 USA https://www.ncbi.nlm.nih.gov/nucleotide/. The
sequences were aligned using the online tool Multiple Sequence Alignment by CLUSTALW of
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Bioinformatics Center, Institute for Chemical Research, Kyoto University, Uji, Kyoto 611-0011,
Japan, https://www.genome.jp/tools-bin/clustalw. SARS-CoV-2 Wuhan December 2019 isolate
(GenBank MT019529.1) S protein was modelled using online tool SWISS-MODEL of Protein
Structure Bioinformatics Group c/o Prof. Torsten Schwede Swiss Institute of Bioinformatics
Biozentrum, University of Basel Klingelbergstrasse 50/70 CH-4056 Basel / Switzerland,
https://swissmodel.expasy.org/interactive/KqgpmAW/models/.
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HuCoV229E NC 002645

EISTLENKSAELNYTVQKLQTLIDNINSTLVDLKWLNRVETYIKWPWWVWLCISVVLIFV

Residues 1070-1129

kA hkhkkhk kA hhk Ak hkhAhkhkrhhkhkhhkhhkhkhkhkrhkhkrhkkhkhkhkhhkhhkkhkoehkrhkhkhkhhkrhkkkhkkkxk

BatCoV KT253269.1

VSMLLLCCCSTGCCGFFSCIAS S.GCCESTKLPYYDVEKI HIQ

HuCoV229E NC 002645

VSMLLLCCCSTGCCGFFSCHASSERGCCESTKLPYYDVEKIHIQ

Residues 1130-1173

KAkNkAAk kA kAR Ak A hk kA Ak hkkhk o« kk*k e kk Ak A Ak Ak ARk A Ak XKk h kK

Table 1. S Protein sequence alignment of the first sequenced isolate of HCoV-229E (GenBank ID

NC_002645) Alphacoronavirus (Corman 2015) and genetically related CoV from Bat species,




Hipposideros spp. CoV strain BtCoV/KW2E/Hip cf. rub/GHA/2011 (GenBank ID KT253269.1)
(De Sabato 2019). Green-red amino acid substitution during the host tropism, green-blue ongoing
mutations at the residue after the host tropism. Blue amino acid substitution at the clinical isolate.

Purple recombination in the form or deletion or insert.



RatCoV KM349744.1

BVETE L LEFRERY r BT 1 GDEKC T- -0 sl I NEAASEG PP 1 S TEVVDVBNGUGTY Y VINRVY

HuCoVOC43 NC 005147

-LL-TlF.IGElKC TSDTSYINDKNIREFE 1 STOfvD VNG TY YVI[RRVY

Residues 1-59

ok Kk . ko gk kok e kKoK * o kK . KAk kok o Kk kakk o kkhhrkkhk

RatCoV KM349744.1

EB ol Gy sl RNl L <GB S PPrL B B G Al R {EENGT

HuCoVOC43 NC 005147

NTEIETEGY Y it sc iy RMEl L kGSVE D SRl i prFL S FENG T Al R Vi <l IKDR.

Residues 60-119

Kk ek ok kkkk kkk kxkk. kxk. * * *k kkkkk ek xkk ok ek ek .

RatCoV KM349744.1

B sEFET 1VEGES FvN T Yl VIEE P- - - - S TORVNG K LJE GE L8R svcoyEMcE Y ENTA N

HuCoVOC43 NC 005147

M sE AR 11 Bl F v T YRV ARl VS TODC Yl K LB L IV sveoYlMCcEY FOTI

Residues 120-179

*** .k ok . **** * ek oo ok * K Kk ** * * ***** ***** * *

RatCoV KM349744.1

HVL.GNERES LwHASE GEVECLY@RNFTYNVAADNG Yy FHFYJDGGTFYAYWE RSP THL L

HuCoVOC43 NC 005147

ENLGNERKEL wHIBR Al vSCL YRryFrYR VA yFEF Yy BT FyA YR DR VE T -

Residues 180-239

* kkk K * Kk * * . * *** ***** * * % ****** ******* * .k .k

RatCoV KM349744.1

FQVYLGEVVEHY YVEPLCN----BROTRE YWV T PLIRRE Y L N FIDEN GV IENAVDCASD

HuCoVOC43 NC 005147

FRvyLcligHy y VP CNSKVRNGETLE vwvT PSRl v LA BB Gl 1A vDclisD

Residues 240-299

koo kkokok e ekkkk.kk Xk *ookkokkkkk o kakkok k. .ok ek kkokkk koK

RatCoV KM349744.1

"MSE 1@clroNIRpliTcvYELEGYTVOPTADVYRREENL PBCE IEGWLNDBGv P S PESWE

HuCoVOC43 NC 005147

ErseETRCETOf tBrBrGvYELNGYTVOPIADVYRRELNL PCH I EBwLNDEEvV P s PElWE

Residues 300-359

kAhkkk ek kk k k kkhkkkhkkk KAk hkhkkkkkkhkKkkk Kk Kk ok ekk KKk KkKk Kk Kk kK . * *

RatCoV KM349744.1

RKTFSNCNFNMSSLESKVRAESFSCNNTDABK I YBMCFESITIDKFATPNERKVDLOEGE

HuCoVOC43 NC 005147

RKTFSNCNFNMS SLESEI@ADS FllcNN T DABK I Y@MCFS 1 TIDKFAT PNGRKVDLOEGH

Residues 360-419

khkhkkhkrhkkhkhhkhkhkkhhkkh ok ook dhkeoehkkhkhhkhkkokhkhkh *hkk hhkhkhkrhkhkrkhhkdx *hkhkhkhkok

RatCoV KM349744.1

[ oy REOBEATsCoLy vERPARNVEVERENP SENEREC - FREINEGON - - ¥R

HuCoVOC43 NC 005147

BoyRoBENYREDETATSCOLY YllPAENVEVEREN P slvNEREGFEE DS.K.R.A.LI

Residues 420-479

KK ek ekkk ek ckkhAXAkKh ok Kk kkeke. kXK kkekakke X

RatCoV KM349744.1

SIS v i N C > 18- - BB CIBREQ 1 658 OB CE

HuCoVOC43 NC 005147

.D.YA.CF.PINIC PCKLNGSCVGSGPG-I GT-G.YITCD-TP-F

Residues 480-539

ok . * Kk . K e o. ***** * Kk

RatCoV KM349744.1

HuCoVOC43 NC 005147

Residues 540-580

* K kK ek . * * * * *

RatCoV KM349744.1

AWESEGA DECLE BN OV FANVELENVNSGEHTCRTDLOKANTET IMGVCVRYDLYGIBGO

HuCoVOC43 NC 005147

A-ADICLIG.C.FANFIL.VNSGITCITDLQKANTDI IlcvcvlYDLYGILGO

Residues 581-640

s kK kKk ok ek e e kA k ke e kkhh Ak kA Kk kA ko kk s hkkkk s kX kkkk Kk

RatCoV KM349744.1

GIFEEVNATYYNSWQNLLYDSNGBLYGFRDEETNRTEMIRSCYSGRVSAAFHEDEDEPAL

HuCoVOC43 NC 005147

GIFVEVNATYYNSWONLLYDSNGHLYGFDElTNRTEMIRSCYSGRVSAAFHENEEEPAL

Residues 641-700

khkk khkhkhkhkhkhkhkAhkkhkrhkkhkhkhhkhkhk hkhkhkokeoohkhhhkehkhhkrhkhkrhhkhkkhhkhkoekeooo Kkkkk




RatCoV KM349744.1

L¥RNEKCEyvFNNNESTSREV IRy FDSYLGCVVNADDDIAERVESCNLTVGSGYCVDYSE

HuCoVOC43 NC 005147

LERNEKCHyvENNERTREEEE 1§y FosyrcevvNANNEEABE VBT CBLTvGesGycvDYSH

Residues 701-760

Kk oekkoekk hhkkkhkx .. * kkkkkhkkkkkkhkx . * ek ek ekkhkhkhk Ak khkkhkkKx

RatCoV KM349744.1

FWRERRDIN TG YRETNFE PFBTEVNDSVESVGGLYEIQI PEEFTIGNEEEFNQTES PRV

HuCoVOC43 NC 005147

NIR.G-TGYR.TNFEPF-VNDSIEIVGGLYE 101 PEFTIGNEEEFOTES PRV

Residues 761-820

JRKAK ok k kR Ak KAKK ok KAkK kXA khh g Akkhhx o hhkhk o kk s khxxk

RatCoV KM349744.1

TIDCAAFVCGDYAACREQLVEYGSFCDNIN I LNEVNEMEDTE ¥ Ol ABHL MNGVTLSER

HuCoVOC43 NC 005147

TI1DEAAFVCGDYAACHSQLVEYGSFCONINE I LEvNEEED THONol2ME L NGV TL SR

Residues 821-880

khkkhkkkhkhkkkhkhkkhkhkkkhk ko kAhkkkkhkhkkhkkhkhkkhkhkkk o kk Kkkhkk e e kK ek Kk ook e khkkhkKkAhkKhkKk oo

RatCoV KM349744.1

LKDGES FN@DD INFsEVMGCliGSHCESER - - SATEDELFNKVKLSDVGFVBAYNNCTEGE

HuCoVOC43 NC 005147

LKDGENFNEDDINFSEVEGCHEG SHCEREEER s~ 1E DL FEK VK LS DVGFVEAYNNC T§GH

Residues 881-940

Kk Kk kK . Ak kKA kkkhkk ke kkokk ok KAk hkkeoekhkkeoehkhkhkkhkhkkhkhkhkkhkoekkkhkhhkk Ko

RatCoV KM349744.1

EIRDLYCVOSENGIKVLPPNLSESOMSGYREGVEHSN L F PPESAAAGVPFEMEVQYRING

HuCoVOC43 NC 005147

EIRDLECVOSERGIKVLPEELSERQT Sy EIEES L F PLill2 2AGvPrElNVOYRING

Residues 941-1000

khkhkkhkkoehkhhkkoohkhkhhhhkhkoehkhk *orkhko o kkk e ekkhkhkhkhkk o krxkhkkokKk

RatCoV KM349744.1

LGVTMDVLEONOKMIANAFNNALHATONGFDATNSALEK I Q§VVNANAEALNNLLQQOLSN

HuCoVOC43 NC 005147

LGVTMDVLEONQKETANAFNNALYATOEGFDATNSALK IOBVVNANAEALNNLLQQLSN

Residues 1001-1060

khkhkkhkhkkhhkd hhkkhkkoekhkhhkhkhkhhkhkhk hhkhoekhkhhhkhkhhkhkhk hkhkkeoekhkhhhkhkhhkhkhkrhhkrhkkxkx

RatCoV KM349744.1

RFGAISESLOEILSRLDALEAQWOIDRLINGRLTALNAYVSQQLSDETLVKFSASOAREK

HuCoVOC43 NC 005147

RFGATISASLOEILSRLDALEARMOIDRLINGRLTALNAYVSQQLSDETLVKFSABoAMEK

Residues 1061-1120

AKhkKhkhkkhkk o khkhkhkAAkAk A Ak Ak Khh ko KAXKAKRKAIAKAAXAAAKRA XA AR AR XA, K*hkhkkhhhkkeokhkokk

RatCoV KM349744.1

VNECVKSQSERUNFCGNGNHIHSLVONAPYGLYFIHFSY@PTKYETARvVSPGLCHAGDIG

HuCoVOC43 NC 005147

VNECVKSQSERENFCGNGNHISLVONAPYGLYFIHFSYlPTKYfTARVSBGLCHAGDRG

Residues 1121-1180

KAKkAKAIAKAAK o ke kXXX KA IA K e KA KA X AR A A XA AN AR A, KA k) Kk K*Khkhkk khkoekkkx *

RatCoV KM349744.1

‘IAPKSGYF.VN.WMITGS.YYIPEPI TNENVENMNNCAVNETKAPBVILNTSIPNLED

HuCoVOC43 NC 005147

BAexscyFilivNElv B TcsEy YRrEr ITEEN VBl cAvNE TR A P VMLNTSTBNLPD

Residues 1181-1240

ek khkhkhkhkk o ekke Khkokhkkhkh hkeoekhkkhkhkhkeookhkook khkkkokkhkhkk koekkkhkkkkkkhkkx

RatCoV KM349744.1

FKEELDRWFKNQESVAPDLSELERINVTFLDLOEEMPREOBA IKRLNDSY INLKEIGTY

HuCoVOC43 NC 005147

FKEELDEWEKNOlsvAPDLS--LOfNvTELDLOfEMEREOEA TKHLNGSY INLKDIGTY

Residues 1241-1298

KAk A KKk o kkkhkk o kkhkkkhk koo Kokkokkkokkok kk ek ek akkok kkeokkokkokk . okkokk

RatCoV KM349744.1

EMYVKWPWYVWLLIBLAGVANLVLLFFNCCCTGCGESCFKKCGECCDDYBGHOPE VK TS

HuCoVOC43 NC 005147

EfiyvkwpwyvwLLICLAGVANLVLLFFlcccTGCOllscFRKCGEcCODYlGHOBLVEK TS

Residues 1299-1358

K AAAKIAKAAKNAIAAKXN Ak Ah ke hkAhhAA ke hkhkhAhAk ko khAAk Ak Kk *hkkhkhkk Keokookokkxk

RatCoV KM349744.1

HDD

HuCoVOC43 NC 005147

HDD




* kK

Residues 1359-1361

Table 2. S Protein sequence alignment of the first sequenced isolate of HCoV-OC43 (GenBank ID
NC _005147) betacoronavirus lineage A (Ben Hu 2015) and genetically related CoV from Rat
species, Rattus norvegicus CoV strain HKU24 (GenBank ID KM349744.1) (lau 2015). Green-red
amino acid substitution during the host tropism, green-blue ongoing mutations at the residue after
the host tropism. Blue amino acid substitution at the clinical isolate. Purple recombination in the

form or deletion or insert.



BatCoV KC881006

RGN L - 7L BER B 0 oRE Al T 5 5BRGvy Y P PR BNOTEF

HuSars-CoV NC 004718

L BRT__ER T F DGR TTTE

Residues 1-59

JKex kk ok * % % * Kk okk Rk kkkkkakkhkk. kek kk K

BatCoV KC881006

LPFBSNVIRFETEGENFIENFE T PFKDGI YFAATEKSNVIERGWVFGS TMNNKSQSVI IMNN

HuSars-CoV NC 004718

LrrfsnvigFR TGN} 1 PFKDGI YFAATEK SNV RGWVEFGS TMNNKSOS VI IJINN

Residues 60-119

kkk Kkkkk Kk ke K KK e kKA KK AXAKAAKNAAKAAAKA XK e kA KA A XA AA KA AKX XXX KKk « k%

BatCoV KC881006

STNEVIRACNFELCDNPFENVEKSNNTOEPSY 1 FNNAFNCTFE YW SKD FINL DEGE HGNF

HuSars-CoV NC 004718

sTNEvIRACNFELCDNPFFAVE KRR T N BN A rvcTrE Yl SR B iRl o r

Residues 120-179

KAk e khkkhkhk kA kA Akkhk kA kA hkk kx * % * K KKk ekkhkhkkhkhkhkkhhk ok * kK . * Kk Kk Kk

BatCoV KC881006

KBLREFVFRNKDGFLEVYSGYQPISAASEL FIGFNALKPIFKLPLGINI TNFRELLTAFB

HuSars-CoV NC 004718

KELREFVHENKDGELRVYlGcyor N A GFMBLkPIFKLPLGINIINFREL TAF]

Residues 180-239

* kkkkkhkkoekhkhkkhkhkkhkokk kkhkxkk KK ekhkoekhhkhkkAhkhkhk kA hkkhh ko o kkkk

BatCoV KC881006

PRBOEWGTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGI

HuSars-CoV NC 004718

EBOB/GTSAAAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGI

Residues 240-299

* d hkkhkhk Ak kA hkhk Ak kA hhkhhhkhhkhkhkhk A hkhkhhhkhhhkhhkhkhkhkrhkhkrhkkrkhkhkhkxkkxk*k

BatCoV KC881006

YQTSNFRVAPSKEVVRFPNITNLCPFGEVFNATEFPSVYAWERKRISNCVADYSVLYNST

HuSars-CoV NC 004718

YOTSNFRVJ]PSEBVVRFPNITNLCPFGEVFNATRFPSVYAWERKKISNCVADYSVLYNST

Residues 300-359

KAk ki KkkKk KK e KKK AKRAKNAAAAXAAA KA R A AKX AhAhAdAAA K e kA d A A XA AKX XA XX K

BatCoV KC881006

IFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDF.GC

HuSars-CoV NC 004718

FFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFlGC

Residues 360-419

Ak hhkhkhkhkhhhkhhrhkhkhhhkrhkhkhhkhkhhkrhkhkrhhkrhkhkrhkhkhhkrhkkhkrhhkrhhkrkhkrhkhkxkx **

BatCoV KC881006

VLAWNTRNIDATQTGNYNYKYRSLRHGKLRPFERDISNVPFSPDGKPCTPPAENCYWPLN

HuSars-CoV NC 004718

VLAWNTRNIDATITGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLN

Residues 420-479

KAk kA A Ak kA hkx *AhkhAhAAhhAkhdhx *hkhhAdhhAhhdhhAdhkhAhhkhkhkhkhrkhhkhrkhhhkh ek hkkkhkkk

BatCoV KC881006

DYGFY.T.GIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLT

HuSars-CoV NC 004718

DYGFY.TTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLT

Residues 480-539

KAk Kkkh * KA KAAAAA AR A A A AR A AR A A A AR A A A AR A A A AR A A A A A A A Ak Ak kA kA k k%K

BatCoV KC881006

PSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCIFGGVSVITPGTNISSEVAVLYQ

HuSars-CoV NC 004718

PSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCAFGGVSVITPGTNISSEVAVLYQ

Residues 540-599

Ak hkhkhkh kA hhkhhhkrhkhkhhhkhhkhAhhkdhhkrhkhkhhhkhkhhh ek hkhkrhkhkrkhkhkhkhkokkhhkrhkxk

BatCoV KC881006

DVNCTDVBNVATIHADQLTPEWRN Y STGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICAS

HuSars-CoV NC 004718

DVNCTDV.TAIHADQLTPIWRIYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICAS

Residues 600-659

* Kk k k ok ok k hhkhkhkhkkhkhkhkhkoehkhkeoehhhhkhkhhhkhhhkhhhAhhkhkhhkrhkhkrhhkrhk kA hkrhhkxhkxk

BatCoV KC881006

YHTVSILRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMAKTSVD

HuSars-CoV NC 004718

YHTVSLLRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMAKTSVD

Residues 660-719

KEAKAKA A AR A AR AR A AR A AR AR A AR AR A AR A R AR A AR AR A AR A AR AR A AR A AR ARk kKK




BatCoV KC881006

CNMYICGDSTECANLLLQYGSFCTQLNRALSGIAMEQDRNTREVFAQVKOMYKTPTLKDF

HuSars-CoV NC 004718

CNMYICGDSTECANLLLQYGSFCTQLNRALSGIA.EQDRNTREVFAQVKQMYKTPTLKYF

Residues 720-779

KAKKAA KA A AAAAAKRA A A A A A AN A KA R AA I AA AR A, A A Ak Ak hA A A h Ak kA kA Ak kA ),k %

BatCoV KC881006

GGFNFSQILPDPLKPTKRSFIEDLLENKVTLADAGEMKQYGECLGDINARDLICAQKENG

HuSars-CoV NC 004718

GGFNFSQILPDPLKPTKRSFIEDLLENKVTLADAGEMKQYGECLGDINARDLICAQKENG

Residues 780-839

Ak hkhkhkh kA hhkhkhhkrhkhkhhhkhk kA hhkdkhhkrhkhkdkhhkhk kA hkhkdkhhkrhkhkrhhkrhkhkhhkxhkxhkxk

BatCoV KC881006

LTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMOMAYRFNGIGVTQNVLY

HuSars-CoV NC 004718

LTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMOMAYRFNGIGVTQNVLY

Residues 840-899

KA A A A R A AR AR A AR A AR AR A AR A AR A A A AR A A A AR A A A AR A A A AR A A A A Ak Ak hA Ak k k) K

BatCoV KC881006

ENQKQIANQFNKAISQIQESLTTTSTALGKLODVVNONAQALNTLVKQLSSNFGAISSVL

HuSars-CoV NC 004718

ENQKQIANQFNKAISQIQESLTTTSTALGKLODVVNONAQALNTLVKQLSSNFGAISSVL

Residues 900-959

KA AR A AR A AR A AR AR A AR A AR AR A A A AR A AR A KNI AR A AR AR A AR A AR AR A AR AR A AR,k kK

BatCoV KC881006

NDILSRLDKVEAEVQIDRLITGRLOSLQOTYVTQQOLIRAAEIRASANLAATKMSECVLGQS

HuSars-CoV NC 004718

NDILSRLDKVEAEVQIDRLITGRLOSLQTYVTQQOLIRAAEIRASANLAATKMSECVLGQS

Residues 960-1019

Ak hkhkhkh kA hhkhhhkrhhkhhhkhhkhkhhkhkhhkrhkhkhhhkhkhkhkhhkdkhhkrhkhkrhhkrhkhkhhkxhkxkkxk

BatCoV KC881006

KRVDFCGKGYHLMSFPQAAPHGVVFLHVTYVPSQERNFTTAPAICHEGKAYFPREGVEVFEF

HuSars-CoV NC 004718

KRVDFCGKGYHLMSFPQAAPHGVVEFLHVTYVPSQERNFTTAPAICHEGKAYFPREGVEVE

Residues 1020-1079

kA hkhkhkhk kA h kA hhkhh kA hhhkhkhk Ak kA hhkrhkhkhhhkhkhhkhhkhkhhkrhkhkrhhkhkhkhkhkxhkxkkxk

BatCoV KC881006

NGTSWEFITQRNFFSPQIITTDNTEFVSGSCDVVIGIINNTVYDPLOPELDSFKEELDKYFK

HuSars-CoV NC 004718

NGTSWEITQRNFESPQIITTDNTEVSGNCDVVIGIINNTVYDPLOQPELDSFKEELDKYFK

Residues 1080-1139

KAKAKKAKRKAIAKAXAKAAKRAXAKAAAKAAKRA KA AKX A A AR A AR A A A AR A AR A A A AR A A A AR AR A X kK

BatCoV KC881006

NHTSPDVDLGDISGINASVVNIQKEINRLNEVAKNLNESLIDLQELGKYEQYTIKWPWYVW

HuSars-CoV NC 004718

NHTSPDVDLGDISGINASVVNIQKEIIRLNEVAKNLNESLIDLQELGKYEQYIKWPWYVW

Residues 1140-1199

KA A KA KR A A KR A AR AR A AR A AR AKRA KA KR e A A KA KR A AR A AR AR AR A A A A A A A AR A AR A K kK

BatCoV KC881006

LGFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGVKLHYT

HuSars-CoV NC 004718

LGFIAGLIAIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGVKLHYT

Residues 1200-1255

Ak hkhkhk kA hkhk Ak hkrhkhkhhhkhk kA hhkhkhhkrhkhkrkhhkhkhkrhkhkrhkkhkrhkhkrhkkhkkhkxhkkxkk*x

Table 3. S Protein sequence alignment of the first sequenced isolate of Human Sars-CoV/Tor2
(GenBank ID NC 004718) betacoronavirus lineage B (Ben Hu 2015) and genetically related CoV
from Bat species, Rhinolophus sinicus CoV strain Rs3367 (GenBank ID KC881006) (Ge 2013).

Green-red amino acid substitution during the host tropism, green-blue ongoing mutations at the

residue after the host tropism. Blue amino acid substitution at the clinical isolate. Purple

recombination in the form or deletion or insert.







RatCoV KM349744.1

I CIEUEEEABEEGH 1 G 1080 | \BARBED -8 1 W8 VDV SHGNGTY INRVYLN

HUCOVHKU1 NC_ 006577

- - ol c Tl DI TV AR - SBYVvDvsYllc Ty YELBRVYLN

Residues 1-58

------- e ekkkk e kKoo * x . * kK khkhkkhkk Khkoekkkk ok okkkhkkk

RatCoV KM349744.1

188 LB 76 Y A s BN RN 1 LK 1@ .5 TWEEE PrL B FNE G 1 FIVKARNS KBV NGITH

HuCoVHKU1 NC 006577

TIIIITGYIPISC.R.LSLKGTTYLSTIV\IQKPFLSIFI\IGIFIR.I\IK-NKI-

Residues 59-118

Kok akkk ok hk. akekx kkkx .kkk k. Kx Kk oekk kkk . ek % .k

RatCoV KM349744.1

5578 7.1vECHE AV v 71 viEE A ol B8 0 :Cr v Ay A OV N

HuCoVHKU1 NC 006577

SEFRTIVECERFINNE YT V@ P-------- -GVLE-CQYTMCEYPHTICI—.GIS

Residues 119-169

*khkk kkhkk o ko * .k ekkkk o ok . ********* * * *

RatCoV KM349744.1

RS0+ ESGIE  L0R VB Ul ¥ iy 0BGy A G NG T YL

HUCOVHKUL NC 006577

R-WH_CI-NFTYNVSTDMI yFHFYJERGTFyA YRR CSEER 1l Bl v

Residues 170-229

* % Kk eo o hkkkhhhe ok chXkkhhk, Fhkkhkxxk * KK e kk e XK K

RatCoV KM349744.1

TWVEHYYVL PLFCNAR----- 1O 1¥E ywvTrEKREY LI FOGNGVITNAVDCA SDEMSE

HuCoVHKU1 NC 006577

TE8 =y yVE PL N AN SNINE THC ywv T PR RB YL LR FONRGVI TNAVDCR SElE SE

Residues 230-289

koo s kkkkkokok  kkok sk gkkkokkx kkakkk ko kkokkkkkkok ok ek %

RatCoV KM349744.1

T1oCHTONER Pl TGV YELEGE Tv@PEABVERR 1 PNLPDCE IEGWLNDBGv P s PESWERKEF

HuCoVHKU1 NC 006577

1oCHTESEE NGV YBLECETvEPl2EVERR 1 PDLPDCBIBRWLNEENV P S ENWERKEF

Residues 290-349

Kxk ke ek kkkkaokekakkek ek kekkkkakkkk k. akkk. aokkkk . kkkk Kk

RatCoV KM349744.1

SNCNFNMSELLERVRARSFsCNNEDASK T YBMCFES I DKFA T PNSREVDLOEGS SCEE

HUCOVHKUL NC_006577

SNCNENESHLLEEVETES FscNNEDESK VBB CcFRS IVLDKFAT PNSRESDLOlGS Gl

Residues 350-409

kxkkkhkkk o ko kK koo khkkhkhkkk ok *hkkk kk hk ek kkkhkkhkrkhkko khhkkokkhkkko oo

RatCoV KM349744.1

O RE DOSAT s cory vET PRy TEEREN P s @R v G F 7 - KIS S AT Y

HuCoVHKU1 NC 006577

OFENYElDTTERscoLy Yl PATNV TIlY N P SSWNER Y GFNNFN

Residues 410-462

* hhko ok oo ekhkhkhkhkhk ockk hhkke o kkk kk kkhkkk ok ek ek

RatCoV KM349744.1

T B EE - BRSO T ¢ e

HuCoVHKU1 NC 006577

sRYcrEvENTc PCIKPIFAS.KSHIPP.S.IGIN.SCESTIV.DHTD_

Residues 463-522

* ** *  x -k kK

RatCoV KM349744.1

- -MPHETSSACKOTPATYcvcR¥CRcYcvMADSCARSHE NSTETC S C s I

HUCOoVHKU1 NC_006577

-TAIDIRSCSQ.SLVGVG.CAGFGVD-CI—VLDGSYNV.CICS ———————————

Residues 523-570

* . **** * * ** . * * K

RatCoV KM349744.1

B AWTSFGA DT CHsEENCOV FANVE LNNUNSGTTCAE DLORAN TEFIVGVCVRYDLYGT

HUCOVHKU1 NC 006577

—TDA-YDTCVS.RC.FIN.LN.NSGTTC.DLIQPNTEVF.DVCVDYDLYGI

Residues 571-629

KKK ek, * . . skk ek kkkhkx . kK Kkk oo Kkk Kkkkkx

RatCoV KM349744.1

BGoGIFEEVNAR Y YNSWONLLYDSNGEEYGFKDFETNRT YMIR§C Y§GRVSAAYHEDTDE

HuCoVHKU1 NC 006577

Booc1rlEVEAVY YNSWONLLY DSNGllGFKDFU TN TYNIERC YAGRVSAARHONARR

Residues 630-689

ekAhkKhkA hAk ok kAhkkkAkkkAkkhkkkhkk o khkkkkekkekk K kkekhkhkk Ak ok oo




RatCoV KM349744.1

BarryrRyLkCsYVENNET SRSVIR Y FDS YLGCVNNADDDIABAVESCNLENGSGECcvD

HuCoVHKU1 NC 006577

BALLYRNLKCSYVENN---TSLTTEBYFDSYLGCVENADNEEOEE vEscALRNGsGlcVD

Residues 690-746

Ak rxhkkhkkhkkkkxk o kK * % khxkkhkkhkkhkxk Kkhkk . ek kk ke kkk e xkk

RatCoV KM349744.1

Y8s----- FWREARRDENTG Y REFNFE PFPTEVNDSUESVGGLYEIQTI PTEFTIENEEEF

HuCoVHKU1 NC 006577

YIS_R.R-YR-FEPF-VNDS IESVGGLYEIKIPTHFT IVROEEF

Residues 747-806

.k Kk KKKk

sRK AKX sk kAKX KKk kg kk ko Xk K * % %

RatCoV KM349744.1

fior@sprvrIpcEBAFvCEBYAACREGLYE Y GEFCDONINE I LNEVNEMED TEOYBRASTIM

HuCoVHKU1 NC 006577

BorNservTIDCSEFVCERYAACHILEE YGllFcOoNINg T LBEVNGElDTHoL HfjADT LM

Residues 807-866

e kk hkhkk kK KAk Kk o * k * e kkKk Kk o o *k hkkkekkhkhkkhkkhkKkoekk o kkk e e kK ok e ok Kk Kk

RatCoV KM349744.1

NevrLssRUKBEES FNG DB 1 NFB sWlGCliGENCE S -BrSEEEDEL FNKVKLSDVGFVBAY

HUCOVHKUL NC_006577

IGVTLSSIL-F.DIINFISIVGCIGPHCIS.RS FEEDELFDKVKLSDVGFVEAY

Residues 867-926

****** * . * . * . *** * ek Kk ook . * K ** kK . ********** * *

RatCoV KM349744.1

NNCT@GSEIRDLECVQSFNGIKVLPPRLSESOMSGYRTEVEHSME F P PESAAAGN PFEMS

HUCOVHKU1 NC_006577

NNCTGSEIRDLECVOSFNGIKVLPEHLSES oSG vill TN = o ol s2 22 cI PrEEN

Residues 927-986

khkkkhk hhkrhkkhkhkkhkoehkkhkhkhkhkrkhkhkrkhkhkhkhkehkkhkhhkohkkhkkx ok ehkkk ek hkkhkhkkhk o kk oo

RatCoV KM349744.1

VQYRINGLGVTMDVLNGNOKM T ANAFNNALFATONGFBATNSALAKIQSVVNANAEALNE

HuCoVHKU1 NC 006577

VOQYRINGLGVTMDVLNNOKEIATAFNNA LI IONGFSATNSALAKIQSVVNSNAPALNE

Residues 987-1046

khkhkhkhkhkkhkrhkkhkhkhhkhkhkokhhkkheoerhk *hhkhkkhkkx ohkhkhkrkhk *hhkhkkhkhhkkhkrhkhkrkhkohkoktk

RatCoV KM349744.1

LLQQLINIFGAISSSLQEILSRLDALEAQVQIDRLINGRLTALNAYVSQQLSDIILVKFI

HuCoVHKU1 NC 006577

LLQQLINIFGAISSSLQEILSRLDALEAQVQIDRLINGRLTALNAYVSQQLSDISLVKFI

Residues 1047-1106

KEKKKA K e kA A KA A KA AR A AR AR A AR A AR AR A AR AR A AR AR A AR A AR AR A AR ARk e Ak h Kk

RatCoV KM349744.1

ABBAREKVNECVKSQSERIENFCGNGNHILSLVONAPYGLEFEHF S Y@ PEREE TA¥ Vs PGL

HUCOVHKU1 NC 006577

ARLAMEKVNECVKSQSERENFCGNGNHILSLVONAPYGLEFMHEFS YRPIEER THllv spGL

Residues 1107-1166

* . KeAXKAKNAKKAA AKX KehkAhAkAkAXKAAAAAAAAARAA AKX, Kk okhkkko%k . * * kK Kk kK

RatCoV KM349744.1

CEAGDVGHAPKEGY FIKUNDRWMF TGSBY YHPEP IENDNVEMMNNCEVNEFTKA PBVILNE

HUCOoVHKU1 NC_ 006577

cIfcoVGlArxBGYFIKENDHWMETGSEY vliPE P I RN VElMNECEvNF TR A PEVENE

Residues 1167-1226

ke ehkhkkhkoekkhkhk Khhkhkhkkhk *keoerhkhkkhkhkkhkhkeokhkkeoekhkhkhkhkeo hkhkeookkx kekkhkrhkkhkhkkhk * *%

RatCoV KM349744.1

SEPNLBDFREE LBRWFKNQSsAPBDUSLBLER 1N TFLDLGEEMPRI OPA TKRLNDS Y IN

HuCoVHKU1 NC 006577

sVPKLEDFESELBEWFkNOlsTA PN ECNIET INATFL oL BlEMBL T OFf T kB NN sE TN

Residues 1227-1286

Kokek ke kk ekkkhkkakakkekakex * ok ok k ok ok kx *xk e kke e kk  kk.kkhkx

RatCoV KM349744.1

LKEIGTYEMYVKWPWYVWLL IGEAGVAV LVLLFFNCcCCTGCGSECFRKCESCCcDPYGGHE

HuCoVHKU1 NC 006577

LKDIGTYEMYVKWPWYVWLLISESHELVILFrlicccTcecslcFExcllicc iy GorE

Residues 1287-1346

KKk e kkhkhkkhkkhkhkk kA hk Ak khkkhhkk% .. KAhkkkhkk ko hkhkkhkhkhkkhkhkoekk *% KAk Kk o khk KKk o

RatCoV KM349744.1

DEVKTSHDD

HuCoVHKU1 NC 006577

DEVEXTSHDD

Residues 1347-1356

* ok e kkkk kK




Table 4. S Protein sequence alignment of the first sequenced isolate of HCoV-HKU1 (GenBank ID
NC _006577) betacoronavirus lineage A (Ben Hu 2015) and genetically related CoV from Rat
species, Rattus norvegicus Rat CoV strain HKU24 (GenBank ID KM349744.1) (lau 2015). Green-
red amino acid substitution during the host tropism, green-blue ongoing mutations at the residue
after the host tropism. Blue amino acid substitution at the clinical isolate. Purple recombination in

the form or deletion or insert.



BatCoV KY073744.1

MKLF{EEMCH 1S GEACK TCHs -BDYRE LKL oI PESVNAT Y G L NS SN - ACHEN

HuCoVNL63 AY567487.

MKLF-VLILA-FTCIS.NL.LILG.P-VTGlLPTIWFC-S.— -

Residues 1-56

khkkk .. . * * koo kKooK e kkk kK e X K

BatCoV KY073744.1

B TNAHGYFVGYFTGDRAS AFGTGSSKE DPNI Y QMY FGHRNOHNSFRVRICKWRSVOVR

HuCoVNL63 AY567487.

———VISINIFIY-GNISAFILIT-DANIYIYVIEIGINIS-K-SRNIT

Residues 57-113

Koo . *** * . * * K .k

BatCoV KY073744.1

EBRDBBVARK > 1 /DG - B AHKIN oi 8GRy~ SEVGVEN - - 5D

HuCoVNL63 AY567487.

IDF-AISIFDCIVILLFIQIAI----IGITISG.VRIH-V-FYVPIA-

Residues 114-169

. * K . * * * * ** * K . * . **** * .

BatCoV KY073744.1

EVATACBNET s C¥Hs vvEQEA VRV BBl cETSSHEE CONCECEARNY-AVEASCR P8

HuCoVNL63 AY567487.

-CINYSCISVVIAITVIVITHI GIV-CICIG-NIFIV-GIIPI

Residues 170-228

*Kk o kokx R S R sk X akekake Kk ekk

BatCoV KY073744.1

BrBrwirL L TNESBNvDoRNREE0r 1 RWEC AV 7§ L i IREVESHSGVNA K -Gl

HuCoVNL63 AY567487.

IFPFNNWFLLTNIS.VDG.RLIQPL-CL.VPILIS_D.CNG.

Residues 229-288

LK R KRR R ARk k ke . koK Kohkeo kk o kx ok k. . .« % *koko. |

BatCoV KY073744.1

§EAGAY v+ SN BINA 1 >R T FISSSHGN I8 C s DISSAORE  AGBTS

HuCoVNL63 AY567487.

INIV-RINLNFIANILILISGII-T-V-CSNS SI--IVIDIIIGIS

Residues 289-346

ek e kkhkhkk o ok .. * Kk %k * . * . *****

BatCoV KY073744.1

A vC s ENVABER R A TvRoE VAR TGOl TGrY r BB (8 VBBV

HuCoVNL63 AY567487.

BB v c el s TS sl eI L pRT vRERVE2R TGOl Y NGy A LEE (Bl VE R VET

Residues 347-406

*xkk  kkk . kekoekk Ahkkhkkok Kk Khkkoekhkhkkhkkokhkx * * ek ek ok .

BatCoV KY073744.1

BN¥ TDFWTVAREQFvVDE L VEVNNTE 1 OEVL Y c DBVIEK LKCEQLE FIELEDGEY SASEVRD

HuCoVNL63 AY567487.

ESErorwrvAREEFv Ol vEVERTN ToNL v c O EEE < LB Bl LB -ELBocr v s ANEEED

Residues 407-466

L kKRR KRk kok e . kokok kk ok ok kks akkokk e kka ok ak ok ok kkkkokk . e &

BatCoV KY073744.1

ERLDKTEVIL PTHSDHSNVILYVSENTYSESTCTTKPDHVISCOYNVTIVGENDGEVCVK

HuCoVNL63 AY567487.

ILIETIVILPI-H_ S-KPHIVII-TIV_

Residues 467-525

* * * * * . . * *

BatCoV KY073744.1

SKOFTPLLOTSTPIGYIVSVESCSCPrNFIXLENYLErDSICFSTROLPCGCSMETRRSN

HuCoVNL63 AY567487.

_G_SGICPFIFIKIIN-F-CFSTIEIPGIC_

Residues 526-585

sakk e kkok ok kkek. LI R A

BatCoV KY073744.1

VNYNSD 1§ V2 YVSHSBeNNIEGVPOASTGVRDE YT VDY CTBYE 1 YERS Kl T RN

HuCoVNL63 AY567487.

-I-YVISIGNIIIGVP-G-SIVINCTIYIIY-GIGIIRIN

Residues 586-645

* skke ok kk ok kokk sk [ I R S S kK ekKk X

BatCoV KY073744.1

§sUBRG 1 vsB5oBLLGr Ky SN e CRERIOA Y RORWE AN A vENDSHCH

HuCoVNL63 AY567487.

B el =R

Residues 646-705

* x ** * * ** ******* .. * Kk Kk Kk * *** * . ** *** .




BatCoV KY073744.1

NSFHLELrEry YHEsNGRYNC TERTIN Y SBE G I CBDGENM 1 0TK pVETTBOVVAE 1N TANES T

HuCoVNL63 AY567487.

-LILPIFYYISNGGINCT-YS.GI CIDG.I-P-N-I ITANESI

Residues 706-765

. * kk kkkx kkk * x * Kk akkk  kke X R I

BatCoV KY073744.1

PENETTSVOVEYLOESsSRPMSVDCATYVCNGNPRCEBLLHOYESACKTRAEEALGLEARLE

HuCoVNL63 AY567487.

pENlTTSVOVEYLOll ST PllvDCATYVCNGNPRCEL LR O YllsACKTHERALRLE~AHLE

Residues 766-825

Kk kekkkhkhkkhkhkhkhkko ok ke Ahkkhkhkhkkhkrhkkhkrkkkk kk hkkekkhkkhkk kekkokokoxk

BatCoV KY073744.1

S8Vl ERSET E0N . GVST DN 11l »BASE s GBRG Bz 1L oKy

HuCoVNL63 AY567487.

I

Residues 826-881

ek Kk . * * * * Kk . ** * ***** **

BatCoV KY073744.1

ETsGLGTVDEADYKECTKGLSIADLACAQY YNGIMVLPGVHDAERMAMY TESLEGEMVEGG

HuCoVNL63 AY567487.

BirscreTvoflipYKECTKGLSIADLACAQY YNGIMVLPGVEDAERMAMY TRS LECEMVEGG

Residues 882-941

e kA KAk KA ARk KAk KAAAIAKAAAKAAKRAXAAAA A XA AN A A A KX *hkkekkhkhkkk K,k * *%k.«k%

BatCoV KY073744.1

L8AAAS T PFSTANOBRLNYVALQTDVLQENQK I LAASFNKA TGS IEOAFEEVNDATRQTS

HuCoVNL63 AY567487.

il prsLABOBRINYVALQTDVLQENQKILAASFNKA I[N T flE rE8vN DA IO TH

Residues 942-1001

ke ohkkohkhkhkhkhkhoekehkhhhkhhhAhhkrhhkrhhkrhkhkhkhkhhkxkhkx * ek e hkkkkk o kk .

BatCoV KY073744.1

BrI1BTVABALNKIQGVVNEQGEALSHLTROLONNFOATSES IEDT YNRLDSEAADREQOVDR

HuCoVNL63 AY567487.

ErzErvilia vk 1oBvvNBocBALEE L TEoL BENFOA T S S IBE 1 YBRLDSE@ADBOVDR

Residues 1002-1061

ekk hkke KAhkkhkrkhkkhk hhkkoekk kk khkk khkeoekkhkhkhkkhk kkoe kkoekkkhkko Xk Khkkk

BatCoV KY073744.1

LITGRLAALNBFVEOELERE TOVRASRELANOK INECVKSQSBRYGFCGNGTHEFS TENE

HuCoVNL63 AY567487.

LITGRLAALNEEVEON B TBVRGsREL2ABOKINECVKSOSHRYGFCGNGTHFS THNE

Residues 1062-1121

kAhkkkkhkhkkhkKhkhkkoekk ok * . K ekk Kk Kk KAAkAkAhkAhAkAA ke kkhkhkhkkhkrAkhAhhkkeoekkhkx Ko

BatCoV KY073744.1

APEGLLFLETVLEPBD Y VEAWSGICEEGDRGET LREFQ LH L FRYDNKYK v T SREMFOP

HuCoVNL63 AY567487.

APIGLLFLHTVLIPIDY.VIAWSGIC.G.G.LR-LIL_VTSRVMFQP

Residues 1122-1181

** ********* * Kk x * ****** * K e o kKK o . **** * Kk kK

BatCoV KY073744.1

RiEEESDri0 18N OB V- INEEOB0VEBY 1 -BvvovN T E-BESR L P B "BES LBUF

HuCoVNL63 AY567487.

< B A o B

Residues 1182-1241

* shAK okKk Ak .k kek.. sr KX K kkA Xk kkok . X skKk ek kke . K

BatCoV KY073744.1

NE@TYLNLSSEEBOLEGKAES LENT TERLOSL I DOINS THVDLEWLNRUENY IKWPHWVIWL

HuCoVNL63 AY567487.

NETYLNLSSERROLEEXERS B8 T THE Lofr 1 Do TN S TVD LR L NREEN Y TKWPWWVWL

Residues 1242-1301

*ookkkkkkkok . kkk ke kk akke ok kkkkkkkok Akk. ok k kkkkkokhxkkokok

BatCoV KY073744.1

IIBVVEEEW sLLHFCCERTGECGCCECHMTS SERGCCDCGSTKLPYYEFEKVHVQ

HuCoVNL63 AY567487.

TIvvEREEE st LlFcClBrclcccclclTs SRGCCDCGSTKLPYYEFEKVHVO

Residues 1302-1356

Kk e hkk oo o e e kA Kk ehkhkKk e ohkhk Khhkkhkkhk KekhkkhhkoehkhkkhkhAAhAAAkhhAhkAk Ak A Ak Ak kA k kK

Table 5. S Protein sequence alignment of the first sequenced isolate of HCoV-NL63 (GenBank ID
AY567487.2) Alphacoronavirus (Ben Hu 2015) and genetically related CoV from Bat species,




Triaenops afer CoV strain BtKYNL63-9a (GenBank ID KY073744.1) (De Sabato 2019). Green-red
amino acid substitution during the host tropism, green-blue ongoing mutations at the residue after

the host tropism. Blue amino acid substitution at the clinical isolate. Purple recombination in the

form or deletion or insert.



BatCoV KC869678.4

B VFPLMCT LT P TGANAKT VILEGNDATGYCPSVDMOPSY FIQHN!FE PTOMNKADGY

MERS-CoV  JX869059

————-LLIF_GIDIVIA_F-WPIPI ilixapcl

Residues 1-56

* % * k. Koo KK Kkke Kkkk.

BatCoV KC869678.4

T AlfGRTY SN TGN L F AR G G v v 5 BNER -8 TNDA 8 v SYSGNE B0

MERS-CoV  JX869059

coefcaors R

Residues 57-116

Kk Kk . ******** *** ** * ***** . ok kK * ok .

BatCoV KC869678.4

VERIGONANRTGE VIWG -OA0T TME < 1 v PARMLGS SEGNFSAMYKE GBY FvHTLEE L HBR

MERS-CoV JX869059

ViR ANS Tl v T IR < 1 v P AR GS WGV SR - KECRE FvE Tl L HBE

Residues 117-175

K e kKK Kk KKk ekk oo . ek e oskhkkhkkhkoekkkhkhkk Kkk%k *  x ek kA kK o o kK

BatCoV KC869678.4

CeTWEQVA v Ol 1@ PREESK C HENSN vif SYFEADS -SPCS sTSDET RRNG 1 RDIRKE VL v

MERS-CoV JX869059

CGT-YCIIIPRSIHCP-Yls-P-S-R-I-FNLR

Residues 176-235

hhk Kk o oo KKk ek ekK . o kK LJKLUx, o kK Kk

BatCoV KC869678.4

werJRREEE B0 G W oBA0GYH s <ENGENSN S 1 <A 1 - RGN Vi

MERS-CoV  JX869059

NCT-AITIDE-EWFGIIQIAQGVHLISR-AIFIFATIPIYD-YY-

Residues 236-294

Kk k.. R Kokxokk ok okkkkkk . . kok LKk kkokedkekok eekke .

BatCoV KC869678.4

1 FRSWETBSNQRBAwAAF Vil YEIHE TSR 1 1N FRVIVG Y QAR Dcclinrigorfics YBRFN

MERS-CoV  JX869059

TR AR A A r iR LR 1R A Vo v R AR pccliv oo lics vl

Residues 295-354

Kk e koo . ek kkhkkhkkkhkk ok Ko K e oekk ek Kkokkk ek Kk ke kK e kk  kk Kk * .

BatCoV KC869678.4

Wi v S8 PG - ARV CN -8 L FRERAP FIMOYK REVFTRCNYNLSELL

MERS-CoV  JX869059

ol S R il

Residues 355-414

R R S * skekx. Kk Tokk kkok Kkkokok . kK

BatCoV KC869678.4

SLVQVDEFVCDR1TPEALATECY SSLEVDWFARPYAWKS¥LATGSADRIVRFNYNODY SN

MERS-CoV  JX869059

S v A - el

Residues 415_474 **. .*.*. ok . * * . * ***** * * :* : * Kk k. [ ** * *** * :**
BatCoV KC869676.4 PSCRTHSKVNSSIG- 1SYAGAYSY T TNCNYGATNKDDYVKEGGRASOQCTTCALNSE TG
MERS-CoV  JX869059 =B v

Residues 475-534

* . * * . * **** .k

BatCoV KC869678.4

QLWAYNFGGVEYR - - - - - VSRLTY TDHESDELOMVYY 1 TVKYEBGART vCPKOTRPOS T

MERS-CoV JX869059

-Y_W-T-IIM-ITVIY-VCPKI- IT

Residues 535-594

*ek . kXK ok oo ek kXK

BatCoV KC869678.4

N1FEfLGECES YBI voEfcHcvroHcNAECER OORFVY DREDNEECER S DDGNY YCRABC

MERS-CoV  JX869059

IIA.LGIC.Y.YGISGIGVFQNCIA.GIRQQRFVYD-NIVG.S DDGNY Y CIHRHC

Residues 595-654

* % shk ek khxk ok ok kakhkkakkhkk sake ek skkA ARk AK . *

BatCoV KC869678.4

vsvPVsSVIYDBRTNO¥ATLFGSsVACEH I SEMAROESRETRES LS RNMON - BLoTEVGCY

MERS-CoV  JX869059

vsvpvsvIYDRETHEEATLFGSVACEHT S_QISR.TR.L.R_LQTIVGCV

Residues 655-714

********** k. ********* *** * * * ** * * K x ****




BatCoV KC869678.4

HGEHBENDS Y =8 CHLB1.c051.C ] - NENERSER SHHSHE - SBARNE PRV oRLY

MERS-CoV  JX869059

E_EITEt % ___ _IIIL

Residues 715-774

KK ek ok KkkhkAkk ok * % Kekek Kookk Kk

BatCoV KC869678.4

SSEFkUSHEPENFEFGVTOEY IBTE I OKETVDCKOYVCNGFRAKCERLLEGYGOFCSKINQA

MERS-CoV  JX869059

SSHFESEPENERrGVTOE Y IR Tl I OKlTVDCKQYVCNGFKCEQLLREYGOFCSKINGA

Residues 775-834

hkhk hkkekeoek Ahkoekkhkhkrhhhkkheoekeoehkhkhehkkhrhhhkhhkhhkhkh dhkhkekhkkhk ohkrhkhkhkhkhkhkhkxk

BatCoV KC869678.4

LHGANLRQDDSVRNLFESVKEB O PEEHGFGGEFNLTLLEPESHsTGSENARSATEELL

MERS-CoV  JX869059

LEGANLRQDDSVRNLFESVKES O pElBGFGGRFNLTLLEPfSEsTcSElARSANERLL

Residues 835-894

KAk kAhkhkAhkhkkkhkhrkkhkhkkk Kk ki) o * . * . khkkhkkoekkhkkhkhkkhhkhk ok o khkh*k kKhk kK o ko kK

BatCoV KC869678.4

FD.VTIADPGYMQGYDDCMQQGPASARDLICAQYVAGYKVLPPLMDVNMEAAYTSSLLGS

MERS-CoV JX869059

FD.VTIADPGYMQGYDDCMQQGPASARDLICAQYVAGYKVLPPLMDVNMEAAYTSSLLGS

Residues 895-954

KAk KA R A AR A A A AR A AR AR A AR AR A AR A AR AR A AR A AR AR A AR A A A Ak Ak kA Ak Ak Ak kA k) K

BatCoV KC869678.4

IAG.GWTAGLSSFAAIPFAQSIFYRLNGVGITQQVLSENQK.IANKFNQALGAMQTGFTT

MERS-CoV  JX869059

IAGIGWTAGLSSFAAIPFAQSIFYRLNGVGITQQVLSENQK.IANKFNQALGAMQTGFTT

Residues 955-1014

hhkk hkhkkhkhk Ak hkhkhhkrhhkhkhhkhhkhkhhhkhkhkrhkhkhkhkhkrkhkhkhkhkehkhkrhkkhkrhhkrkhkhkhkhkxk

BatCoV KC869678.4

TNEAFQKVQDAVNENAQALEKLASELSNTFGAISESIGDI IQRLDVLEQEMQOIDRLINGR

MERS-CoV  JX869059

TNEAFQKVQDAVNENAQATFKLASELSNTFGATSESIGDI IQRLDVLEQBEOIDRLINGR

Residues 1015-1074

hhkrhkkhkhkhhkhkhkhhkhk hhkrkhkhkohkhkhhkhkhhhkhkhkrhkhkkoehkhhkhkhkhhkhkhkrhkhkrkhe khkhkkhkhkhkxk

BatCoV KC869678.4

LTTLNAFVAQQLVRSESAARSAQLAKDKVNECVKEOSERSGFCGQGTHIVSFVENAPNGL

MERS-CoV  JX869059

LTTLNAFVAQQLVRSESAAMSAQLAKDKVNECVKEOSERSGFCGOGTHIVSFVINAPNGL

Residues 1075-1134

KAKXKKAKNAXAKAAKAKAAKNAXAKAKAKN *AAAAAIAAAXAAAA AKX e kk dAhkAXAAhkAAr Ak hhhk o« kA X k)%

BatCoV KC869678.4

YFMHVGYHPS@HIEVVEAYGLCDEANPTNCIAPVNGY FIKNOE TREADEWS Y TGSSFYAP

MERS-CoV  JX869059

YFMEVGYHPSHHIEVVEAYGLCDEANPTNC IAPVNGY FIKNN TRIiDEWS Y TGS SFYAP

Residues 1135-1194

KAkKkKAAhkhkKkehkkehkhkhkk ko hkhkkhAkhhkk e hkhkhAAkhAkAAk kA A A Ak h kK, K . * K kkhkk Ak kA kK Ak kkkKk*k

BatCoV KC869678.4

EPITHLNTRYVAPQVTEONI SNNLPPPLLENSTGEDFERDELDEFFKNVSTNI PNFGALTO

MERS-CoV  JX869059

EPITENTyvarouTHoNISENLPPPLLENS TG DFDELDEFFRNVS T I PNFGLTO

Residues 1195-1254

kA Akekkkoekhhkhkhhkohkhhhk hkhkhkhkkhhkkh Ahkkhk KhhkeoehkhkhhkkhAhkhkhhk khkhkkokhx

BatCoV KC869678.4

INTTLLDLEGEMLALQEVVKALNESYIDLKELGNY TY YNKWPWY INLGFIAGLEALALCV

MERS-CoV  JX869059

INTTLLDLEHEMLELOBVVKALNESY IDLKELGNYTY YNKWPWY IWLGFIAGLJALALCV

Residues 1255-1314

Fohxkkkhkk o hkkokkakxkhkhkhkhrkhkhkhxkrkhkhkhrkhkhkhxkx o kkkkkhx

BatCoV KC869678.4

FFILCCTGCGTECHEGKLKCNRCCDRYEEYDLEPHKEHVH

MERS-CoV  JX869059

FFILCCTGCGTRCHGKLKCNRCCDRYEEYDLEPHKHVE

Residues 1315-1353

KAKKAAKNAXAKXKN ke hkhkAhkhkhkhhkk ko hkhkhAkhkhkkhkhkkhhk o« K k%K

Table 6. S Protein sequence alignment of the first sequenced isolate of MERS-CoV (GenBank ID

JX869059) betacoronavirus lineage C (Ben Hu 2015) and genetically related CoV from the Bat




species, Neoromicia capensis CoV strain Neoromicia/PML-PHE1/RSA/2011 (GenBank ID
KC869678.4) (Ithete 2013). Green-red amino acid substitution during the host tropism, green-blue
ongoing mutations at the residue after the host tropism. Blue amino acid substitution at the clinical

isolate. Purple recombination in the form or deletion or insert.



BatCoV RaTG1l3 MN996532.

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSITRGVYYPDKVFRSSVLHITQDLFLPFFS

SarsCov2 MT019529.1

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSITRGVYYPDKVFRSSVLHITQDLFLPFFS

Residues 1-60

Ak Ak kA hhkh kA hhhkhhk A hhkhhkhkrhkhkhhhkhkhkdx drxhkhkrkhkhkrhhkrkhkhhkhkrxkhx *kkhkrkhkkrxkxx*x

BatCoV RaTG1l3 MN996532.

NVTWFHAIHVSGTNGIKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV

SarsCov2 MT019529.1

NVTWFHAIHVSGTNGIKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTQSLLIV

Residues 61-120

KRAKXKAKRAKRKAAKAETXAKX A A AR A AR A KR A AR AR A AR A AR AR A AR AR A AR A AR AR A ARk Ak h Kk

BatCoV RaTG1l3 MN996532.

NNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE

SarsCov2 MT019529.1

NNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLE

Residues 121-180

KK AR R AR A A A AR A AR AR A AR A AR AR A AR A A A AR A KA AR A AR A KA AR A AR A A A AR A A ARk K

BatCoV RaTG1l3 MN996532.

GKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPIGFSALEPLVDLPIGINITRFQT

SarsCov2 MT019529.1

GKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPIGFSALEPLVDLPIGINITRFQT

Residues 181-240

Ak Ak kA h kA kA hhhkhhk A hhk Ak hhkrhkhkhhhkhhkdAhkhkhhkhx dhhkhhkhkkhkhhkkhkrhkkhkrkkhkhkrxkxx

BatCoV RaTG1l3 MN996532.

LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETK

SarsCov2 MT019529.1

LLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETK

Residues 241-300

A Ak kA h kA Ak Ak hhkhkhk Ak kA hkhkrhkdkhkhhkhkhk Ak kA hkhkrhkhkhkhhkhkhkhAhkhkrkhkhkrhkkhhkxkxx*

BatCoV RaTG1l3 MN996532.

CTLKSFTVEKGIYQTSNFRVQPTISIVRFPNITNLCPFGEVFNATIFASVYAWNRKRISN

SarsCov2 MT019529.1

CTLKSFTVEKGIYQTSNFRVQPTISIVRFPNITNLCPFGEVFNATIFASVYAWNRKRISN

Residues 301-360

KK AKKAAKRA KA A KRNI AKAAKNEAAANAAK e kA A A A A AR A KA A A A A A AN A’ Ak A A A Ak kA Ak k%

BatCoV RaTG1l3 MN996532.

CVADYSVLYNSISFSTFKCYGVSPTKLNDLCFTNVYADSFVIIGDEVRQIAPGQTGKIAD

SarsCov2 MT019529.1

CVADYSVLYNSISFSTFKCYGVSPTKLNDLCFTNVYADSFVIIGDEVRQIAPGQTGKIAD

Residues 361-420

hhkhkhkhkkhkhkhkhhkkh ok hhhhhkhhhhhhhhkrhkhkhhhkhkhkrhkhkrhkhkrkh *hhkhkhkrhkhkrhkhkrkkxxkx

BatCoV RaTGl3 MN996532.

YNYKLPDDFTGCVIAWNSKHIDAKEGGNENYLYRLFRKANLKPFERDISTEIYQAGSKPC

SarsCov2 MT019529.1

YNYKLPDDFTGCVIAWNSHREDEKHcGNENY LYRLFRKENLKPFERDISTEIYQAGS[PC

Residues 421-480

KA A kA A kA A kA hkhhkhkhAkeoookhkeok hhkeoekhkhhkkhkhhkkhkrkoekhhkhkhkAhkhkhkhkhkrhkkhkhkx *%

BatCoV RaTGl3 MN996532.

NGQTIGENCY¥PLYRYGF¥PTDGVGHQPYRVVVLSFELLNAPATVCGPKKSTNLVKNKCVN

SarsCov2 MT019529.1

NGEEGENCYHPLEE YGFBPTRGVGEQPYRVVVLSFELLEAPATVCGPKKSTNLVKNKCVN

Residues 481-540

* x Kk e kk Kk o kK hhkkh KAkhkeoehkhkkehkkhkhkAAkhhkhhkAhhkhkh ek hkhkhhkh kA Ak kA h kA h Ak xk

BatCoV RaTG1l3 MN996532.

FNENGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP

SarsCov2 MT019529.1

FNFNGLTGTGVLTESNKKFLPFQOQFGRDIADTTDAVRDPQTLEILDITPCSEFGGVSVITP

Residues 541-600

dhkhhkhkhk A hhkhkhkhkrhhkhhhkhhkhkhhkhkhhkrhkhkhhhkhhkdhkhkrhhkrhkhkrkhhkhkhkrhkrhkrxkkxxk*x

BatCoV RaTG1l3 MN996532.

GTNISNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSY

SarsCov2 MT019529.1

GTNISNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSY

Residues 601-660

kK ok hkhhkh kA hhhkh kA hhk bk hhkrhkhkhhhkhhkdhkhkrkhhkrhkhkhhhkhhkhkhkrhhkrhkkhkhkxkxx

BatCoV RaTG1l3 MN996532.

ECDIPIGAGI CASYQTQTNS-RSVASQS ITAYTMSLGAENSVAYSNNSIAIPTNFTI

SarsCov2 MT019529.1

ECDIPIGAGI CASYQTQTNS-RSVASQS ITAYTMSLGAENSVAYSNNSIAIPTNEFTI

Residues 661-720

khkAkKkhk kA hkkhk kK kA kkhkk**k KAk A A KA KR A AR A A A AR A AR AR A A A A A A AR A AR A, * K




BatCoV RaTG1l3 MN996532.

SVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQE

SarsCov2 MT019529.1

SVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQE

Residues 721-780

hhkhkhkhkhkhAhhhkhhkrhhkhkhhkhhkhkhhhkhhkrhhkhhhkhhkdhhkrhkhkrhkhkhkhhkhkhkrhkrhkhkrxkkxxkx

BatCoV RaTG1l3 MN996532.

VFAQVKQIYKTPPIKDFGGEFNEFSQILPDPSKPSKRSFIEDLLENKVTLADAGEIKQYGDC

SarsCov2 MT019529.1

VFAQVKQIYKTPPIKDEGGENEFSQILPDPSKPSKRSFIEDLLENKVTLADAGEFIKQYGDC

Residues 781-840

dhkhhkhk kA hhhkhhkrhhkhhhkhhkhkhhkhkhhkrhhkhkhhkhhkdhhkrhkhkrhkhkrkhhkhkhkrhkrhkrxkkxxkx

BatCoV RaTG1l3 MN996532.

LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM

SarsCov2 MT019529.1

LGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM

Residues 841-900

AR AR A AR A AR AR A AR A A A AR A A A AR A AR A A A AR A AR A A A A A AR A A A A A A Ak Ak Ak kA kk k%

BatCoV RaTG1l3 MN996532.

OMAYRENGIGVTONVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNQNAQALN

SarsCov2 MT019529.1

OMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQODSLSSTASALGKLODVVNONAQALN

Residues 901-960

KK AR KR AR A AR AR A AR A AR AR A AR AR A AR A AR AR A AR AR A AR AR A AR A AR AR A AR ARk kKK

BatCoV RaTG1l3 MN996532.

TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRA

SarsCov2 MT019529.1

TLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAETIRA

Residues 961-1020

Ak Ak kA hhkhhkhkhhkhkh kA hhk bk hhkrhkhkhhhkhhkdhhkrkhhkrhkhkhhhkhhkhkhhkrhkhkrhkkhkhkxkxx

BatCoV RaTG1l3 MN996532.

SANLAATKMSECVLGQSKRVDEFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPA

SarsCov2 MT019529.1

SANLAATKMSECVLGQSKRVDEFCGKGYHLMSFPQSAPHGVVEFLHVTYVPAQEKNFTTAPA

Residues 1021-1080

Ak Ak kA hhkhhk Ak hhkh kA hhk Ak hhkhhkhkhkhhkh kA hhkhkhhkrhkhkhhhkhhkhkhkhkrhhkrhkkhhkxkxx*x

BatCoV RaTG1l3 MN996532.

ICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGICDVVIGIVNNTVYDP

SarsCov2 MT019529.1

ICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGICDVVIGIVNNTVYDP

Residues 1081-1140

KK AR KA KA A KA AR KA AR A KR KA A KRNI AR AKRA AR A AR AR A IR AR A AR AN, kA A kA A A A Ak A Ak kK%

BatCoV RaTG1l3 MN996532.

LOPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL

SarsCov2 MT019529.1

LOPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL

Residues 1141-1200

KK AR R AR AR A AR A AR AR A AR A AR AR A AR AR A AR A KA AR A AR A KA AR A AR A AR AR A AR kKK

BatCoV RaTG1l3 MN996532.

QELGKYEQYIKWPWYIWLGFIAGLIAIIMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD

SarsCov2 MT019529.1

QELGKYEQYIKWPWYIWLGFIAGLIAIIMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDD

Residues 1201-1260

Ak Ak kA h kA kA hhhkh kA hhk A hhkrhkhhkhoekhk A hhk Ak hhkrhkhkhkhhkhkhkhkhkhkrhkhkrhkkkkhkxkxx

BatCoV RaTG1l3 MN996532.

SEPVLKGVKLHYT

SarsCov2 MT019529.1

SEPVLKGVKLHYT

Residues 1261-1273

Kk ok ok kkkkkkokk kK

Table 7. S Protein sequence alignment of the first sequenced isolate of SARS-CoV-2
BetaCoV/Wuhan/IPBCAMS-WH-01/2019 (GenBank ID MT019529.1) betacoronavirus lineage B
(Ren LL 2020) and genetically related CoV from the Bat species, Rhinolophus affinis CoV strain
RaTG13, (GenBank ID MN996532.1) (Zhou P 2020). Green-red amino acid substitution during the




host tropism, green-blue ongoing mutations at the residue after the host tropism. Blue amino acid

substitution at the clinical isolate. Purple recombination in the form or deletion or insert.



CLUSTALW Result Supplementary Material 1
Sequence Alignment of
[clustalw.aln][clustalw.dnd][readme] HuCoV229E Isolates

Select tree menu Y || Exec

CLUSTAL 2.1 Multiple Sequence Alignments

Sequence type explicitly set to Protein
Sequence format is Pearson
Sequence 1: NC_002645.1 1173 aa

Sequence 2: MN369046.1 1171 aa
Sequence 3: MN306046.1 1171 aa
Sequence 4: KM@55531.1 1171 aa
Sequence 5: KM@55537.1 1171 aa
Sequence 6: KM@55538.1 1171 aa
Sequence 7: KM@55551.1 1170 aa
Sequence 8: KM@55554.1 1170 aa
Sequence 9: KM@55557.1 1170 aa
Sequence 10: KY996417.1 1171 aa
Sequence 11: KY983587.1 1171 aa
Sequence 12: KY674919.1 1170 aa
Sequence 13: KY684760.1 1171 aa
Sequence 14: KF514430.1 1170 aa
Sequence 15: KF514429.1 1170 aa
Sequence 16: KF514431.1 1170 aa
Sequence 17: KF514433.1 1170 aa
Sequence 18: JX503060.1 1171 aa
Sequence 19: JX503061.1 1170 aa
Sequence 20: AB691763.1 1173 aa
Sequence 21: AB691764.1 1170 aa
Sequence 22: AB691767.1 1170 aa
Sequence 23: DQ243966.1 1170 aa
Sequence 24: DQ243971.1 1170 aa
Sequence 25: DQ243973.1 1170 aa
Sequence 26: DQ243974.1 1170 aa
Sequence 27: DQ243977.1 1170 aa
Sequence 28: DQ243979.1 1170 aa

Sequence 29: DQ243980.1 1170 aa
Start of Pairwise alignments
Aligning...

Sequences (1:2) Aligned. Score: 93.766
Sequences (1:3) Aligned. Score: 93.766
Sequences (1:4) Aligned. Score: 94.1076
Sequences (1:5) Aligned. Score: 94.2784
Sequences (1:6) Aligned. Score: 94.3638
Sequences (1:7) Aligned. Score: 94.4444


https://www.genome.jp/tools/clustalw/
https://www.genome.jp/tools/clustalw/clustalw_readme.html
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24)
25)
26)
27)
28)
29)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

7) Aligned.
8) Aligned.
9) Aligned.

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

8) Aligned.
9) Aligned.

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.

98

4876

.6325
93.
98.
99.
96.
96.
98.
98.
98.
98.
98.

8514
547

4017
0684
9231
2051
2051
6325
6325
7179

99.2308
99.1453
99.4017

99.
98.
98.
98.
98.
.7778
98.
98.
99.
98.
93.
98.
99.
96.
97.
98.
98.
98.
98.
98.

97

7438
2921
7179
3775
2906

2906
4615
7438
7179
9368
6325
1453
1538
0085
2906
2906
7179
7179
8034

99.4017
99.6581

99

.3162
97.
98.
97.
98.
98.
98.
98.
99.
98.
94.
98.
99.
96.
97.
98.
98.
98.
98.

8632
9744
9487
547

0342
547

7179
3162
9744
0171
8889
4017
3248
265

547

547

9744
9744



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(7:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:

(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:

29)

Aligned.

9) Aligned.

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.
99.7
99.
98.
99.
98.
98.
98.
98.
98.
99.
99.
94.
98.
100
96.
97.
98.
98.
99.
99
99.
99.
98.
99.
98.
98.
98.
98.
99.
99.
99.
94
99.
99.
96.
97.
98.
98.
99.
99.
99.

98.
98.
98.
98.
97.
98.
98.
99.
98.
94.
98.
99.
96.
97.

0598
436

2308
4615
0598
547

8034
1197
6325
8034
2308
0598
1026
9744

4103
3504
6325
6325
0598

.0598

1453
4872
2051
3162
2906
8889
3761
8889
0598
4872
3162

.359

2308
7436
6667
6068
8889
8889
3162
3162
4017
5482
8034
6336
3761
8632
3761
547
8292
8034
0222
7179
2308
2393
094



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(10:
(10:
(10:
(10:
(10:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:

25)
26)
27)
28)
29)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

98.
.3761
98.
98.
98.
97.
99.
97.
96.
97.
97.
98.
97.
93.
97.
98.
95.
96.
97.
97.
.5214
97.
97.
97.
99.

98

97

98

99

99

3761

8034
8034
8889
5214
2314
265
8376
094
265
3775
5214
4244
5214
4615
641
1538
094
094

5214
6068
6068
0598

.547
99.
99.
98.
99.
94.
99.
.0598
96.
97.
99.
99.

0598
2308
8034
6581
1026
5726

6667
7778
0598
0598

.6581
99.
99.
97.
96.
97.
97.
98.
97.
93.
97.
98.
95.
96.
97.
97.
97.
97.
97.

6581
7436
3504
8376
265

3504
4629
6068
4244
6068
547

641

1538
1795
1795
6068
7778
6923



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(18:
(18:

15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
19)
20)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.

99

97

99

94

99

94

3162

.3162
99.
98.
99.
94.
98.
98.
.3504
98.
99.
99.
99.

8291
3761
0598
7009
9744
8034

547

8291
8291
0598

.0598
99.
98.
99.
97.
98.
95.
98.
98.
97.
99.
99.
99.
98.
98.
98.
99.
98.
99.
.2735
98.
98.
96.
98.
.3162
99.
99.
99.
99.
98.
99.
.7009
99.
98.
97.
98.
99.
99.
99.
99.
99.
98.
94.

1453
8034
3162
8632
547

3846
4615
1197
8632
2308
4872
4872
547

547

6325
4872
3761
0598

9744
6325
8376
0342

3162
0598
1453
1453
547

2308

1453
8034
3504
547

8291
8291
2308
2308
3162
8034
0222



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(23:
(23:
(23:
(23:
(23:
(23:
(24:
(24:
(24:
(24:
(24:
(25:
(25:

21)
22)
23)
24)
25)
26)
27)
28)
29)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
21)
22)
23)
24)
25)
26)
27)
28)
29)
22)
23)
24)
25)
26)
27)
28)
29)
23)
24)
25)
26)
27)
28)
29)
24)
25)
26)
27)
28)
29)
25)
26)
27)
28)
29)
26)
27)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

98.7179
99.2308
96.2393
97.094
98.3761
98.3761
98.8034
98.8034
98.8889
94.1026
99.5726
99.0598
96.6667
97.7778
99.0598
99.0598
99.6581
99.6581
99.7436
94.1026
94.1026
96.5812
95.812
94.8718
94.8718
94.188
94.1026
94.188
98.9744
96.6667
97.6923
98.9744
98.9744
99.5726
99.7436
99.6581
96.4103
97.3504
98.6325
98.6325
99.0598
99.0598
99.1453
98.2906
97.5214
97.5214
96.6667
96.6667
96.7521
98.7179
98.7179
97.7778
97.7778
97.8632
100
99.0598



Sequences (25:28) Aligned. Score: 99.0598
Sequences (25:29) Aligned. Score: 99.1453
Sequences (26:27) Aligned. Score: 99.0598
Sequences (26:28) Aligned. Score: 99.0598
Sequences (26:29) Aligned. Score: 99.1453
Sequences (27:28) Aligned. Score: 99.6581
Sequences (27:29) Aligned. Score: 99.7436
Sequences (28:29) Aligned. Score: 99.7436
Guide tree file created: [clustalw.dnd]

There are 28 groups
Start of Multiple Alignment

Aligning...

Group 1: Sequences: 2 Score:19232

Group 2: Sequences: 3 Score:19241

Group 3: Sequences: 4 Score:19229

Group 4: Sequences: 2 Score:19232

Group 5: Sequences: 6 Score:19226

Group 6: Sequences: 2 Score:19263

Group 7: Sequences: 2 Score:19217

Group 8: Sequences: 3 Score:19202

Group 9: Sequences: 5 Score:19144

Group 10: Sequences: 6 Score:19165
Group 11: Sequences: 2 Score:19255
Group 12: Sequences: 3 Score:19263
Group 13: Sequences: 9 Score:19129
Group 14: Sequences: 2 Score:19276
Group 15: Sequences: 11 Score:19119
Group 16: Sequences: 12 Score:19066
Group 17: Sequences: 13 Score:19107
Group 18: Sequences: 19 Score:19028
Group 19: Sequences: 20 Score:19036
Group 20: Sequences: 21 Score:19060
Group 21: Sequences: 22 Score:19061
Group 22: Sequences: 2 Score:19264
Group 23: Sequences: 24 Score:19061
Group 24: Sequences: 25 Score:19023
Group 25: Sequences: 26 Score:18954
Group 26: Sequences: 2 Score:19283
Group 27: Sequences: 3 Score:18776
Group 28: Sequences: 29 Score:18486

Alignment Score 2857391

CLUSTAL-Alignment file created [clustalw.aln]

clustalw.aln
CLUSTAL 2.1 multiple sequence alignment
KY674919.1 MFVLLVAYALLHIAGCQTTNGMNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL

JX503061.1 MFVLLVAYALLHIAGCQTTNGMNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
DQ243980.1 MFVLLVAYALLHIAGCQTTNGMNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL


https://www.genome.jp/tools-bin/pushfile?200512203048fAofX+clustalw.dnd
https://www.genome.jp/tools-bin/pushfile?200512203048fAofX+clustalw.aln
https://www.genome.jp/tools-bin/pushfile?200512203048fAofX+clustalw.aln

DQ243977.
AB691764.
DQ243979.
MN369046.
MN306046.
KY983587.
KY684760.
KM@55531.
KM@55537.
KM@55538.
IX503060.
KY996417.
KM@55554 .
AB691767.
KM@55551 .
KM@55557.
KF514431.
KF514433.
KF514430.
DQ243973.
DQ243974.
KF514429.
DQ243971.
NC_002645.1
AB691763.1
DQ243966.1

RPRRPRRPRRRRRRPBRRPRERRPRRBRERRBRERRRERRBRERR

KY674919.
IX503061.
DQ243980.
DQ243977.
AB691764.
DQ243979.
MN369046.
MN306046.
KY983587.
KY684760.
KMO55531.
KMO55537.
KMO55538.
IX503060.
KY996417.
KMO55554..
AB691767.
KM@55551.
KMO55557.
KF514431.
KF514433.
KF514430.
DQ243973.
DQ243974.
KF514429.
DQ243971.
NC_002645.1
AB691763.1

RFRRRPRRRRPRRRPRRPBEBRPRPBRRPRRRERRRERRBRRERRRERRR

MFVLLVAYALLHIAGCQTTNGMNTSQSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGMNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGMNTSHSVCNGCVGHSENVFDVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHAVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSENVFAVESGGYIPSNFSFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSENVFDVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSKNVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGSQTTNGTNTNHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGTNTSHSVCNGCVGHSENVFAVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGMNTSHSVCNGCVGHSENVFVVESGGYIPSNFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGMNTSHSVCNGCVGHSENVFAVESGGYIPSDFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGMNTSHSVCNGCVGHSENVFAVESGGYIPSDFAFNNWFLL
MFVLLVAYALLHIAGCQTTNGMNTSHSVCNGCVGHSENVFAVESGGYIPSDFAFNNWFLL
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clustalw.dnd

AN AN AN A A A A A A A

NC_002645.1:0.00000,
AB691763.1:0.00427)
:0.02486,
DQ243966.1:0.00506)
:0.00852,
DQ243971.1:0.00387)
:0.00490,
KF514429.1:0.00108)
:0.00474,

(
DQ243973.1:0.00000,
DQ243974.1:0.00000)
:0.00018)

:0.00077,
KF514430.1:0.00094)
:0.00079,
KF514433.1:0.00000)
:0.00173,
KF514431.1:0.00339)
:0.00333,

AN AN AAASAASAAAA

MN369046.1:0.00123,
MN306046.1:0.00133)
:0.00657,

(
KM@55531.1:0.00145,
(
KY983587.1:0.00434,
KY684760.1:0.00334)
:0.00282)

:0.00048)

:0.00418,
KM@55537.1:0.00126)
:0.00206,


https://www.genome.jp/tools-bin/pushfile?200512203048fAofX+clustalw.dnd

(

(
KM@55538.1:0.00171,

IX503060.1:0.00085)
:0.00000,
KY996417.1:0.00085)
:0.00125)

:0.00229,

(
KM@55554.1:0.00000,
AB691767.1:0.00000)
:0.00161)

:0.00074,
KM@55551.1:0.00332)
:0.00015,
KM@55557.1:0.00000)
:0.00424)

:0.00084,

(
AB691764.1:0.00173,
DQ243979.1:0.00084)
:0.00080)

:0.00000,
DQ243977.1:0.00171)
:0.00000,
DQ243980.1:0.00085)
:0.00000,
KY674919.1:0.00171,
IX503061.1:0.00171);

Select tree menu Y || Exec



CLUSTALW Result Supplementary Material 2

Sequences Alignment of
[clustalw.aln][clustalw.dnd][readme] HuCoVOC43 Isolates
Select tree menu Y || Exec

CLUSTAL 2.1 Multiple Sequence Alignments

Sequence type explicitly set to Protein
Sequence format is Pearson
Sequence 1: NC_005147.1 1361 aa

Sequence 2: MN306036.1 1358 aa
Sequence 3: MN306042.1 1358 aa
Sequence 4: MN306053.1 1358 aa
Sequence 5: MK303619.1 1358 aa
Sequence 6: KU745533.1 1358 aa
Sequence 7: NC_006213.1 1353 aa
Sequence 8: MH121121.1 1358 aa
Sequence 9: MG1977609.1 1362 aa
Sequence 10: MG977444.1 1359 aa
Sequence 11: MF314143.1 1362 aa
Sequence 12: KY014282.1 1362 aa
Sequence 13: MF374983.2 1358 aa
Sequence 14: KY983583.1 1358 aa
Sequence 15: KY554972.1 1358 aa
Sequence 16: KY674917.1 1358 aa
Sequence 17: KX538964.1 1358 aa
Sequence 18: KX344031.1 1358 aa
Sequence 19: KU131570.1 1359 aa
Sequence 20: KF572840.1 1361 aa
Sequence 21: KF923886.1 1362 aa
Sequence 22: KF923889.1 1362 aa
Sequence 23: KF923890.1 1358 aa
Sequence 24: KF923897.1 1358 aa
Sequence 25: KF923914.1 1358 aa
Sequence 26: KF923923.1 1358 aa
Sequence 27: KF963229.1 1353 aa
Sequence 28: KF963231.1 1361 aa
Sequence 29: KF963232.1 1361 aa
Sequence 30: KF963234.1 1363 aa
Sequence 31: KF963240.1 1358 aa
Sequence 32: KF572808.1 1362 aa
Sequence 33: KF572818.1 1361 aa
Sequence 34: KF572833.1 1358 aa
Sequence 35: KF572872.1 1358 aa
Sequence 36: KF923891.1 1358 aa
Sequence 37: KF923900.1 1361 aa
Sequence 38: KJ958218.1 1358 aa
Sequence 39: KF530062.1 1356 aa
Sequence 40: KF530065.1 1356 aa


https://www.genome.jp/tools/clustalw/
https://www.genome.jp/tools/clustalw/clustalw_readme.html
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4963
4963
5817
8954
9926
5272
7054
1163
1163
5272
0427
5103
5841
57

5103
5841
4536
4536
5272

94.0133
96.1567

93.
95.
95.
94.
94.
94.
94.
94.
94.
94.
94.
95.

7916
7132
861

1611
0133
3089
3089
235

3829
9741
7524
7871
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(7:
:41)
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(8:
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(8:
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(8:
(8:
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(8:
(8:
(8:

(7

(7

(7

22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)

39)
40)

42)
43)
44)

46)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

9) Aligned.

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

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Score:
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95.7132
94.4568
94.1611
94.3829
94.235
99.7783
95.122
94.7524
96.1567
94.0872
95.861
94.6785
94.3089
94.3829
94.4568
94.6785
94.4568
96.3784
96.6001
95.122
96.5262
96.6001
94.9002
94.9741
95.048
94.919
98.4536
94.3299
94.5508
99.4109
100
98.8218
98.8218
99.4845
98.9691
93.6672
98.38
94.5508
94.4772
98.9691
98.6009
98.8954
98.8954
93.7916
97.2754
97.349
95.3608
98.6745
94.919
98.38
99.5582
99.0427
98.9691
98.38
98.8954
93.2891
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(10:
(10:
(10:
(10:
(10:
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:40)

41)
42)

:43)
144)

45)
46)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)

:43)

44)

45)

46)

11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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93.
97
93.
93.
98.
98.
98.
94.
99
99.
94.
94.
95.
95.
94.
95.
98.
95.
99.
99.
95.
95.
95.
95.
95.
95.
95.
98.
95.
99.
95.
95.
95.
95.
95.
95.
96.
96.
96.
96.
96.
95.
95.
95.

93.
94.
98.
98.
98.

98

98.
98.
93.
98.
94.
94.

3628

.349

2891
3628
3063
3063
38

4812

.1189

3392
919
919
4345
4345
9926
5081
5283
518
1924
0455
5817
1399
5081
5081
935
9589
9589
5316
2135
1924
5915
0663
4345
5817
5915
2872
6077
6814
0323
6077
6814
7384
665
7384
9662
1869
6745
4536
5272
.5272
6009
8954
2303
0132
1869
1133
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(10
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(11
(11
(11
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24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
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13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Aligned.
Aligned.
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Score:
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98.
.1163
98.
98.
93.
97.
97.
95.
98.
94.
98.
98.
98.
.6745
98.
98.
92.
93.
97.
92.
93.
97.
97.
98.
99.
94.
94.
95.
95.
94.
94.
98.
95.
99.
98.
95.
94.
95.
95.
95.
95.
95.
98.
94.
98.
95.
94.
95.
95.
95.
94.
96.
96.
95.
96.
96.

99

98

6745

6009
6745
5698
1302
1302
2171
6745
4077
0132
6745
6745

0132
6009
9941
0678
2038
9941
0678
9397
9397
0132
7797
3299
3299
0663
0663
4035
9926
9698
0037
0455
8987
2135
6981
1399
1399
4915
7384
7384
3847
6981
605

1506
4772
0663
2135
1506
7717
6814
7552
8119
6814
6077
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144)
:45)
:46)
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14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Aligned.
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95.
95.
95.
94.
94.
95.
95.
94.
95.
99.
95.
99.
99.
95.
94.
95.
95.
95.
95.
95.
98.
94.
98.
95.
94.
95.
95.
95.
94.
96.
96.
95.
96.
96.
95.
95.
95.
99.
98.
98.
99.
98.
93.
98.
.5508
94.
99.
98.
98.
.8954
93.
97.
97.
95.
98.
94.

94

98

3711
4445
518

5508
5508
2872
2872
6244
2135
0434
1506
2658
1189
4345
919

3608
3608
6393
8854
8854
605

919

8253
3711
6981
2872
4345
3711
9926
7552
8289
9589
7552
6814
518

5915
665

4109
8954
8954
5582
9691
6672
3063

4772
0427
6745
9691

9394
4227
349

5817
7482
7717
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34)
35)
36)
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38)
39)
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20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
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38)
39)
40)
41)
42)
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44)
45)
46)
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17)
18)
19)
20)
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23)
24)
25)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Aligned.
Aligned.
Aligned.
Aligned.
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:

98.4536
99.6318
99.0427
99.0427
98.4536
98.9691
93.4366
93.5103
97.4963
93.4366
93.5103
98.38
98.38
98.4536
98.8218
98.8218
99.4845
98.9691
93.6672
98.38
94.5508
94.4772
98.9691
98.6009
98.8954
98.8954
93.7916
97.2754
97.349
95.3608
98.6745
94.919
98.38
99.5582
99.0427
98.9691
98.38
98.8954
93.2891
93.3628
97.349
93.2891
93.3628
98.3063
98.3063
98.38
100
99.0427
99.4845
94.3299
98.8218
95.2872
95.2135
99.8527
99.1163
99.7791
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36)
37)
38)
39)
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18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)

37)
38)
39)
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20)
21)
22)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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94.
98.
98.
96.
99.
95.
99.
.1163
99.
99.
99.
99.
93.
93.
98.
93.
93.
99.
99.
.2636
99.
99.
94.
98.
95.
95.
99.
99.
99.
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94.
98.
98.
96.
99.
95.
.1163
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99.
99.
99.
99.
93.
93.
98.
93.
93.
99.
99.
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93.
98.
94.
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6318
0872
0854
1591
1708
19

3608
1163

6318
8527
1163
4109
2153
4366
1591
3628
4366
19

19

0427
4845
3299
8218
2872
2135
8527
1163
7791
6318
0872
0854
1591
1708
19

3608

1163
6318
8527
1163
4109
2153
4366
1591
3628
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4536
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(18
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23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)

36)
37)
38)
39)

20)
21)
22)
23)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Aligned.
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99.
98.
99.
99.
94.
97.
97.
95.
98.
94.
98.
99.
99.
99.
98.
99.
93.
93.
97.
93.
93.
98.
98.
98.
94.
99.
95.
95.
99.
99.
99.
99.
.1611
98.
98.
96.
99.
95.
98.
99.
99.
99.
98.
99.
93.
93.
98.
93.
93.
98.
98.
99.
94.
98.
98.
94.

94

19
7482
1163
0427
0133
4227
4963
5081
8218
919
6009
9264
19
19
6009
1163
4366
5103
4963
4366
5103
5272
5272
6009
2563
0427
2135
1399
6318
6318
5582
5582

0118
0854
0972
7054
4345
8954
19

5582
6318
8954
4845
4366
6578
0854
5841
6578
9691
9691
0427
4077
3076
1604
4772
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(19

(20

(20
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24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)

39)

22)
23)
24)
25)
26)
27)
28)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

93.
.4035
94.
94.
95.
95.
97.
94.
98.
94.
93.
94.
94.
94.
94.
96.
96.
95.
96.
96.
.702
94.
94.
95.
95.
98.
98.
98.
98.
94.
98.
98.
95.
98.
95.
98.
98.
99.
98.
98.
99.
93.
93.
98.
93.
93.
99.
99.
99.
99.
95.
94.
95.
95.
95.
95.

94

94

9617

4035
7524
0699
0699
8661
109

0132
5548
8144
3299
4772
5548
109

4602
5339
1435
4602
3864

7756
8492
1506
0771
9691
6745
8954
8954
5307
1631
2366
9589
8218
3711
9713
5272
0427
9691
9713
1163
6578
8791
2366
8053
8791
1918
1183
1918
1189
4345
8454
3608
3608
5654
8854
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(22
(22
(22
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30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Score:
Score:
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Score:
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Score:
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Score:
Score:
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Score:
Score:
Score:
Score:
Score:

95.8854
98.605
94.919
98.8253
95.3711
94.6981
95.2872
95.4345
95.3711
94.9926
96.3864
96.4602
95.9589
96.3864
96.3127
95.518
95.5915
95.665
95.3608
94.7717
95.2872
95.2872
95.4915
95.8119
95.8119
98.4581
94.8454
98.6784
95.2976
94.6244
95.2135
95.3608
95.2976
94.919
96.3127
96.3127
95.8854
96.2389
96.1652
95.4445
95.518
95.5915
99.2636
99.9264
99.7791
94.235
98.2327
98.3063
96.3181
99.3373
95.5081
99.2636
99.2636
99.7791
100
99.2636
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41)
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45)
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26)
27)
28)
29)
30)
31)
32)
33)
34)

36)
37)
38)
39)

27)
28)
29)
30)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Score:
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Score:
Score:
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99.
93.
93.
98.
93.
93.
99.
99.
.4109
99.
99.
93.
97.
97.
95.
99.
95.
98.
98.
99.
.2636
98.
99.
93.
93.
. 8645
93.
93.
98.
98.
98.
99.
.1611
98.
98.
96.
99.
95.
99.
99.
99.
99.
99.
99.
93.
93.
98.
93.
93.
.2636
99.
99.
94.
98.
98.
96.

99

99

97

94

99

5582
3628
5841
3063
5103
5841
3373
3373

19

19

9394
7909
7909
8763
4109
0663
5272
8218
19

5272
1163
2891
5103

4366
5103
6009
6009
6745
7054

1591
2327
2445
2636
4345
19
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7054
9264
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4845
2891
5103
2327
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2636
3373
0133
1591
2327
2445
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(26

(27
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(27
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(28
(28
(28
(28
(28
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31)
32)
33)
34)

36)
37)
38)
39)
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29)
30)
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32)
33)
34)
35)
36)
37)
38)
39)

29)
30)
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32)
33)
34)
35)
36)
37)
38)
39)

30)
31)
32)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Aligned.
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99.
95.
99.
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93.
93.
98.
93.
93.
.1163
99.
99.
94.
94.
95.
93.
95.
94.
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94.
96.
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94.
96.
96.
.6785
94.
94.
98.
97.
97.
95.
98.
97.
98.
98.
98.
.7909
94.
94.
99.
94.
94.
98.
98.
98.
96.
97.
95.

99

94

97

2636
4345
0427
1163
7054
7791
0427
4845
2891
5103
2327
4366
5103

1163
19
9002
5307
935
8655
6393
4568
0872
1611
235
4568
235
1567
3784
9002
3045
3784

7524
8263
9713
1345
7909
8119
457

4963
0118
2327
457

3215
5428
853
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5428
6774
7509
8244
4732
7909
9589
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(32
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34)
35)
36)
37)
38)
39)

31)
32)
33)
34)
35)
36)
37)
38)
39)

45)

32)
33)
34)
35)
36)
37)
38)
39)

33)
34)
35)
36)
37)
38)
39)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Aligned.
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Score:

98.
.57
98.
98.
98.
97.
93.
94.
.0448
94.
94.
98.
98.
98.
95.
98.
96.
95.
96.
96.
96.
95.
97.
97.
97.

97

99

97

5305

0854
3063
5305
8645
9528
174

1003
174

7509
8244
8979
8763
1645
3262
5817
0972
3181
3262
8763
0501
1239
2079

.0501
96.
96.
96.
96.
95.
98.
98.
99.
99.
98.
99.
93.
93.
97.
93.
93.
98.
98.
98.
95.
94.
95.
95.
95.
95.
96.
96.
95.
96.
96.

9764
4732
5467
6201
1399
6009
8954
2636
3373
6009
2636
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4366
8645
3628
4366
6745
6745
7482
4445
9926
3608
5081
4445
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2389
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8854
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(33:
(33:
(33:
:40)
:41)
:42)
:43)
:44)
:45)
:46)
:35)
(34:
(34:
(34:
(34:
(34:
(34:
(34:
(34:
(34:
(34:
(34:
(35:
(35:
(35:
(35:
:40)
:41)
:42)
:43)
144)
:45)
:46)
(36:
(36:
(36:
:40)
:41)
142)
:43)
:44)
:45)
:46)
(37:
(37:
:40)
141)
142)
:43)
:44)

34)
35)
36)
37)
38)
39)

36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
36)
37)
38)
39)

37)
38)
39)

38)
39)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

95.5915
95.665
95.7384
98.6745
99.0427
99.2636
100
98.8218
93.5841
93.8053
98.5305
93.7316
93.8053
99.7796
99.5591
99.6326
99.2636
99.2636
98.6745
99.19
93.5103
93.5841
97.57
93.5103
93.5841
98.6009
98.6009
98.6745
99.7791
99.0427
99.6318
93.2891
93.5103
98.0854
93.4366
93.5103
99.1163
99.1163
99.19
99.2636
99.5582
93.3628
93.5841
98.3063
93.5103
93.5841
99.3373
99.3373
99.4109
98.8218
93.5841
93.8053
98.5305
93.7316
93.8053
99.7796



Sequences (37:45) Aligned. Score: 99.
Sequences (37:46) Aligned. Score: 99.
Sequences (38:39) Aligned. Score: 93.
Sequences (38:40) Aligned. Score: 93.
Sequences (38:41) Aligned. Score: 97.
Sequences (38:42) Aligned. Score: 93.
Sequences (38:43) Aligned. Score: 93.
Sequences (38:44) Aligned. Score: 98.
Sequences (38:45) Aligned. Score: 98.
Sequences (38:46) Aligned. Score: 98.
Sequences (39:40) Aligned. Score: 99.
Sequences (39:41) Aligned. Score: 94.
Sequences (39:42) Aligned. Score: 99.
Sequences (39:43) Aligned. Score: 99.
Sequences (39:44) Aligned. Score: 93.
Sequences (39:45) Aligned. Score: 93.
Sequences (39:46) Aligned. Score: 93.
Sequences (40:41) Aligned. Score: 94.
Sequences (40:42) Aligned. Score: 99.
Sequences (40:43) Aligned. Score: 99.
Sequences (40:44) Aligned. Score: 93.
Sequences (40:45) Aligned. Score: 94.
Sequences (40:46) Aligned. Score: 94.
Sequences (41:42) Aligned. Score: 94.
Sequences (41:43) Aligned. Score: 94.
Sequences (41:44) Aligned. Score: 98.
Sequences (41:45) Aligned. Score: 98.
Sequences (41:46) Aligned. Score: 98.
Sequences (42:43) Aligned. Score: 99.
Sequences (42:44) Aligned. Score: 93.
Sequences (42:45) Aligned. Score: 93.
Sequences (42:46) Aligned. Score: 94.
Sequences (43:44) Aligned. Score: 93.
Sequences (43:45) Aligned. Score: 94.
Sequences (43:46) Aligned. Score: 94.
Sequences (44:45) Aligned. Score: 99.
Sequences (44:46) Aligned. Score: 99.
Sequences (45:46) Aligned. Score: 99.

Guide tree file created: [clustalw

There are 45 groups
Start of Multiple Alignment

5591
6326
3628
5841
8645
5103
5841
8954
8954
9691
7788
3953
705

6313
7316
8053
8791
6165
9263
8525
9528
0265
1003
5428
6165
7509
8244
8979
7788
8791
9528
0265
9528
0265
1003
7796
853

9265
.dnd]

Aligning...

Group 1: Sequences: 2 Score:22616
Group 2: Sequences: 3 Score:22621
Group 3: Sequences: 2 Score:22625
Group 4: Sequences: 5 Score:22601
Group 5: Sequences: 6 Score:22590
Group 6: Sequences: 7 Score:22585
Group 7: Sequences: 2 Score:22604
Group 8: Sequences: 3 Score:22603
Group 9: Sequences: 2 Score:22624
Group 10: Sequences: 5 Score:22516
Group 11: Sequences: 6 Score:22521

Group 12: Sequences: 7 Score:22508


https://www.genome.jp/tools-bin/pushfile?200512221431keEor+clustalw.dnd

Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group
Group

13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44
45

Sequences: 2 Score:22597
Sequences: 9 Score:22523
Sequences: 2 Score:22431
Sequences: 3 Score:22437
Sequences: 2 Score:22594
Sequences: 5 Score:22472
Sequences: 14 Score:22385
Sequences: 15 Score:22442
Sequences: 22 Score:22444
Sequences: 23 Score:22359
Sequences: 2 Score:22656
Sequences: 3 Score:22622
Sequences: 2 Score:22653
Sequences: 5 Score:22611
Sequences: 28 Score:22421
Sequences: 2 Score:22619
Sequences: 3 Score:22518
Sequences: 31 Score:22285
Sequences: 2 Score:22494
Sequences: 3 Score:22175
Sequences: 2 Score:22560
Sequences: 3 Score:22540
Sequences: 4 Score:22536
Sequences: 7 Score:21911
Sequences: 2 Score:22435
Sequences: 3 Score:22515
Sequences: 4 Score:22419
Sequences: 5 Score:22403
Sequences: 6 Score:22451
Sequences: 7 Score:22388
Sequences: 8 Score:22308
Sequences: 15 Score:21814
Sequences: 46 Score:21571

Alignment Score 8581234

CLUSTAL-Alignment file created [clustalw.aln]

clustalw.aln

CLUSTAL 2.1 multiple sequence alignment

KF923914.
KF923891.
KF923890.
KY554972.
KY674917.
KF923923.
KF572872.
MN306036.
MN306053.
MN306042.
MH121121.
KY983583.

RPRRRRRRRRRRBR

MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCTLDPRLKGSFNNRDTGPPSISIDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCTLDPRLKGSFNNRDTGPPSISIDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCTLDPRLRGSFNNRDTGPPSISIDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCTLDPRLKGSFNNRDTGPPSISIDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCTLDPRLKGSFNNRDTGPPSISIDTVDVTNGLGTYYVLDR


https://www.genome.jp/tools-bin/pushfile?200512221431keEor+clustalw.aln
https://www.genome.jp/tools-bin/pushfile?200512221431keEor+clustalw.aln

KU745533.
MF374983.
KX538964.
KF572833.
MG977444.
KF923897.
MK303619.
KX344031.
KF963240.
KJ958218.
KF572840.
KF572818.
KF923900.
IN129834.
AY903458.
AY903460.
KF963231.
KF530068.
KF963232.
NC_006213.1
KF963229.
NC_005147.1
KF530065.
KF530073.
KF530062.
KF530083.
MF314143.
KU131570.
KY014282.
KF923886.
KF923889.
MG197709.
KF572808.
KF963234.

KF923914.
KF923891.
KF923890.
KY554972.
KY674917.
KF923923.
KF572872.
MN306036.
MN306053.
MN306042.
MH121121.
KY983583.
KU745533.
MF374983.
KX538964.
KF572833.
MG977444.
KF923897.
MK303619.
KX344031.

RPRRPRRPRRPRRPRRRRRRPBRRRPRRERRRERNR

1

PRRPRRRRRRRRRER

RPRRPRPRRRBNRRPRRRRRRERRBRRERRBRERR

MFLILLISLPTAFAVIGDLNCTLDPRLKGSFNNRDTGLPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCTLDPRLKGSFNNRDTGSPSISSDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCTLDPRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCTLDPRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPKLKGSFNNRDTGLPPISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPKLKGSFNNRDTGLPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVVGDLNCPLDPKLKGSFNNRDTGSPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNNRDTGHPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNDRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDPRLKGSFNDRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDTRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDTRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDTRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDTRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLNCPLDTRLKGSFNNRDTGPPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDTSLKGSFNNRDTGSPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDTSLKGSFNNRDTGSPSISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDTSRKGSFNNRDTGPPSISTATVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKC---TSDN--INDKDTGPPPISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKC---TSDN--INDKDTGPPPISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKC---TSDTSYINDKDTGPPPISTDTVDVTNGLGTYYVLDR
MFLILLISLPMAFAVIGDLKC---TSDTSYINDVDTGVPPISTDTVDVTNGLGTYYVLDR
MFLILLISLPMAFAVIGDLKC---TSDTSYINDVDTGVPPISTDTVDVTNGLGTYYVLDR
MFLILLISLPMAFAVIGDLKC---TSDTSYINDVDTGVPPISTDTVDVTNGLGTYYVLDR
MFLILLISLPMAFAVIGDLKC---TSDTSYINDVDTGVPPISTDTVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDSRTG-SLNNIDTGPPSISTATVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDSRTG-SLNNVDTGPPSISTATVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDSRTG-SLNNIDTGPPSISTATVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDSRTG-SFNNIDTGPPSISTATVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDSRTG-SFNNIDTGPPSISTATVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDSRTG-SLNNIDTGPPSISTATVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDSRTG-SFNNIDTGPPSISTATVDVTNGLGTYYVLDR
MFLILLISLPTAFAVIGDLKCPLDTSLKGSFNNRDTGSPSISTDTVDVTNGLGTYYVLDR

dokokokokokokok kb kokokok « ok ok 4k . sk okokk ok skokskokokokskokokokkokokok sk okok ok

VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSKLWFKPPFLSDFINGIFAKVKNTKVVGK
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSKLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINAIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKD



KF963240.
KJ958218.
KF572840.
KF572818.
KF923900.
IN129834.
AY903458.
AY903460.
KF963231.
KF530068.
KF963232.
NC_006213.1
KF963229.
NC_005147.1
KF530065.
KF530073.
KF530062.
KF530083.
MF314143.
KU131570.
KY014282.
KF923886.
KF923889.
MG197709.
KF572808.
KF963234.

KF923914.
KF923891.
KF923890.
KY554972.
KY674917.
KF923923.
KF572872.
MN306036.
MN306053.
MN306042.
MH121121.
KY983583.
KU745533.
MF374983.
KX538964.
KF572833.
MG977444.
KF923897.
MK303619.
KX344031.
KF963240.
KJ958218.
KF572840.
KF572818.
KF923900.
JIN129834.
AY903458.
AY903460.

RPRRPRRRRRRRR

1

PRRPRRRRRRRRRER

RPRRPRRPRRPRRPRPRRPRRPRRPRRERRPBRERNRRPRPRPRREPRREBRRRRRR

VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKE
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKH
VYLNTTLFLNGYYPTSGSTYRNMALKGTDLLSTLWFKPPFLSDFINGIFAKVKNTKVFKH
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGSVLLSRLWFKPPFLSDFINGIFAKVKNTKVIKD
VYLNTTLFLNGYYPTSGSTYRNMALKGSVLLSRLWFKPPFLSDFINGIFAKVKNTKVIKD
VYLNTTLFLNGYYPTSGSTYRNMALKGSVLLSRLWFKPPFLSDFINGIFAKVKNTKVIKD
VYLNTTLFLNGYYPTSGSTYRNMALKGSVLLSTLWFKPPFLSDFINGIFAKVKNTKVIKD
VYLNTTLFLNGYYPTSGSTYRNMALKGSVLLSTLWFKPPFLSDFINGIFAKVKNTKVIKD
VYLNTTLFLNGYYPTSGSTYRNMALKGSVLLSTLWFKPPFLSDFINGIFAKVKNTKVIKD
VYLNTTLFLNGYYPTSGSTYRNMALKGSVLLSTLWFKPPFLSDFINGIFAKVKNTKVIKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKE
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD
VYLNTTLFLNGYYPTSGSTYRNMALKGTDKLSTLWFKPPFLSDFINGIFAKVKNTKVFKD

ok ok ko ok ok ok sk okokokokokokok sk ok okokokokokok ok« Rk kokokokokskokokokskok kb kokok kok ok ok ok ok

G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPTITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
DGVMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEHPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEHPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEHPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEHPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEHPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT
G-VMYSEFPAITIGSTFVNTSYSVVVQPRTINSTQDGVNKLQGLLEVSVCQYNMCEYPHT



KF963231.1
KF530068.1

KF963232.1

NC_006213.1
KF963229.1

NC_005147.1
KF530065.
KF530073.
KF530062.
KF530083.
MF314143.
KU131570.
KY014282.
KF923886.
KF923889.
MG197709.
KF572808.
KF963234.

PRRPRRRRRRRRRER

KF923914.
KF923891.
KF923890.
KY554972.
KY674917.
KF923923.
KF572872.
MN306036.
MN306053.
MN306042.
MH121121.
KY983583.
KU745533.
MF374983.
KX538964.
KF572833.
MG977444.
KF923897.
MK303619.
KX344031.
KF963240.
KJ958218.
KF572840.
KF572818.
KF923900.
IN129834.
AY903458.
AY903460.
KF963231.
KF530068.
KF963232.
NC_006213.1
KF963229.1

NC_005147.1
KF530065.1

KF530073.1
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NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNRRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNSRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQVDSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLH
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMGFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
NWERKTFSNCNFNMSSLMSFIQADSFTCNNIDAAKIYGMCFSSITIDKFAIPNGRKVDLQ
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LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFKPQPAG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDAVFKPQPAG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFKPQPAG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
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KF923900.
IN129834.
AY903458.
AY903460.
KF963231.
KF530068.
KF963232.
NC_006213.1
KF963229.
NC_005147.1
KF530065.
KF530073.
KF530062.
KF530083.
MF314143.
KU131570.
KY014282.
KF923886.
KF923889.
MG197709.
KF572808.
KF963234.

KF923914.
KF923891.
KF923890.
KY554972.
KY674917.
KF923923.
KF572872.
MN306036.
MN306053.
MN306042.
MH121121.
KY983583.
KU745533.
MF374983.
KX538964.
KF572833.
MG977444.
KF923897.
MK303619.
KX344031.

RPRRPRRPRRPRRPRRPRRRPBRRRPRRERRPRRERRRERNR

1

PRRPRRRRRRRRRER

RPRRPRPRRRPBNRPRRPRRRRRRERRRERRBRRERR

LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAVNVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSSNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFVPQPTG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFKPRPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFKPRPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFKPRPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIENSVFKPQPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIENSVFKPQPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIENSVFKPQPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFKPQPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIENSVFKPQPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIENSVFKPQPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIENSVFKPQPAG
LFNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIENSVFKPQPAG
LGNLGYLQSFNYRIDTSATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIENSVFKPQPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIEDSVFKPQPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIENSVFKPQPAG
LGNLGYLQSFNYRIDTTATSCQLYYNLPAANVSVSRFNPSTWNKRFGFIENSVFKPQPAG

* o skokokokokokok kokokokokok o ok skokokokokokokokokok ok ok ok ook skok ok ko Rk kR kok ok ok ko o Rk ks ok 0k

VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNHLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNHLTCDNLCTLD
VLTNHDVVYAQHCFKAPKNFCPCSS-------- CSGKNNGIGTCPAGTNSLTCDNLCTLD
VLTNHDVVYAQHCFKAPKNFCPCSS-------- CSGKNNGIGTCPAGTNSLTCDNLCTLD
VLTNHDVVYAQHCFKAPKNFCPCSS-------- CSGKNNGIGTCPAGTNSLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNSLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNSLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNSLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNSLTCDNLCTFD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNSLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNSLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNSLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNSLTCDNLCTLD

VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNYLTCDNLCTLD
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VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCSS-------- CPGKNNGIGTCPAGTNHLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCKSNG- - -- - SCPGKNNGIGTCPAGTNYLNCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCKSNG- - - - - SCPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCKSNG- - - - - SCPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCKSNG- - - - - SCPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCKLNG----- SCPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCKLNG- - - - - SCPGKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCKLNG- - - - - SCPDKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCKLNG- - -- - SCPDKNNGIGTCPAGTNYLTCDNLCTLD
VFTNHSVVYAQHCFKAPKNFCPCKLNG----- SCPDKNNGIGICPAGTNYLTCDNLCTLD

VLTNHDVVYAQHCFKAPKNFCPCKLNG-SCVGSGPGKNNGIGTCPAGTNYLTCDNLCTPD
VLTNHDVVYAQHCFKAPKHFCPCKLNG-SCVGSGPGKNNGIGTCPAGTNYLTCDNLCTPD
VLTNHDVVYAQHCFKAPKNFCPCKLNG-SCVGSGPGKNNGIGTCPAGTNYLTCDNLCTPD
VFTNHDVVYAQHCFKAPKNFCPCKLNGSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCNPD
VFTNHDVVYAQHCFKAPKNFCPCKLNGSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCNPD
VFTNHDVVYAQHCFKAPKNFCPCKLNGSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCNPD
VFTNHDVVYAQHCFKAPKNFCPCKLNGSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCNPD
VLTNHDVVYAQHCFKAPKNFCPCKLNSSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCNPD
VFTNHDVVYAQHCFKAPKNFCPCKLNSSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCNPD
VLTNHDVVYAQHCFKAPKNFCPCKLNSSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCNPD
VLTNHDVVYAQHCFKAPKNFCPCKLNSSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCNPD
VLTNHDVVYAQHCFKAPKNFCPCKLNSSSCVGSGPGKNNGMGTCPAGTNYLTCHNLCNPD
VLTNHDVVYAQHCFKAPKNFCPCKSNSSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCNPD
VLTNHDVVYAQHCFKAPKNFCPCKLNSSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCTLD
VFTNHDVVYAQHCFKAPKNFCPCKLNGSLCVGSGPGKNNGIGTCPAGTNYLTCHNLCNPD

*oookokok | kokokokokokok ook ok ok ok o kokkok Ckkkck ek ckokskkokok ok ok kokk |k

PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQSKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQSKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQSKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQSKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQSKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQSKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQSKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQSKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQSKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQSKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPGTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITLKAPDTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPGTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPGTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
PITFKAPGTYKCPQTKSLVGIGEHCSGLAVKSDYCGNNSCTCQPQAFLGWSADSCLQGDK
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PITFKAPGTYKCPQTKSLVGIGEHCSGLAVKSDYCRGNSCTCQPQAFLGWSADSCLQGDK
PITFKAPGTYKCPQTKSLVGIGEHCSGLAVKSDYCRGNSCTCQPQAFLGWSADSCLQGDK
PITFKAPGTYKCPQTKSLVGIGEHCSGLAVKSDYCRGNSCICQPQAFLGWSADSCLQGDK
PITFTGT--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNSCTCRPQAFLGWSADSCLQGDK
PITFTGT--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNSCTCRPQAFLGWSADSCLQGDK
PITFKATGTYKCPQTKSLVGIGEHCSGLAVKSDYCGGNSCTCRPQAFLGWSADSCLQGDK
PITFTGP--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGP--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGP--YKCPQSKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGP--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGS--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGP--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGP--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGP--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGP--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGP--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGP--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK
PITFTGP--YKCPQTKSLVGIGEHCSGLAVKSDYCGGNPCTCQPQAFLGWSADSCLQGDK

dokok e skokskokok s kokolokskokolokokokokokokokokokokokokok ok ok ok skokokok ko kokokok ok ok ok kok ok

CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYXLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNXWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFFEVNATYYNSWQ
CNIFANFILHDVNNGLTCSTDLQKANTEIELGVCVNYDLYGISGQGIFVEVNATYYNSWQ
CNIFANLILHDVNSGLTCSTDLQKANTDIILGVCVNYDLYGISGQGIFVEVNATYYNSWQ
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AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD



KF963240.
KJ958218.
KF572840.
KF572818.
KF923900.
JIN129834.
AY903458.
AY903460.
KF963231.
KF530068.
KF963232.

RPRRPRRRRRRRRR

NC_006213.1

KF963229.

1

NC_005147.1

KF530065.
KF530073.
KF530062.
KF530083.
MF314143.
KU131570.
KY014282.
KF923886.
KF923889.
MG197709.
KF572808.
KF963234.

clustalw.

AN AN A A A AAAAAAAAAAA

PRRPRRRRRRRRRER

dnd

AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQEFVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQESVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD

AGVAMLVLLFFICCCTGCGTSCFKKCGGCCDDYTGYQELVIKTSHDD
FK KKK KKKk kKKK KK KKKk kR kKKK KRRk ok k kR kKKK kokkkk kKX

NC_005147.1:0.00488,

(

NC_006213.1:0.00000,
KF963229.1:0.00222)

:0.00620)

:0.00705,

(
(

KF530062.1:0.00190,

(

KF530065.1:0.00000,
KF530073.1:0.00074)

:0.00032)

:0.00045,


https://www.genome.jp/tools-bin/pushfile?200512221431keEor+clustalw.dnd

KF530083.1:
:0.01916)
:0.00991,

G197709.1:

NAANAANANE A~

MF314143.1:
KU131570.1:
:0.00048,
KY014282.1:
:0.00346,
KF923886.1:
:0.00022,
KF923889.1:
:0.00116)
:0.00115,
KF572808.1:
:0.00689,
KF963234.1:
:10.00260)
:0.01952,

(

(
KF963231.1:

KF530068.1:
:0.00423,
KF963232.1:
:0.00158)
:0.00538,

(

(

(
KF572818.1:
KF923900.1:
:0.00136,
IN129834.1:
:0.00066,

(
AY903458.1:
AY903460.1:
:0.00081)
:0.00094)
:0.00145,
KF572840.1:
:0.00315,

AN AN ASNAAAAA

0.

0

Q.

0.

0

0

0

0.

0.

00102)

.00279,

.00177,
.00853)

00025)

00389)

.00492)

.00491)

.00448)

.00110,
.00037)

00496)

.00000,
.00000)

.00085)

.00074,
.00000)

00488)



(

(
MN306036.1:0.00074,

MN306053.1:0.00074)
:0.00038,
MN306042.1:0.00109)
:10.00642,

(
MH121121.1:0.00000,
KY983583.1:0.00000)
:0.00131)

:0.00125,
KU745533.1:0.00096)
:0.00063,
MF374983.2:0.00250)
:10.00026,

(
KX538964.1:0.00074,
KF572833.1:0.00000)
:0.00103)

:0.00441,

(

(
MK303619.1:0.00334,
(
MG977444.1:0.00711,
KF923897.1:0.00173)
:0.00108)

:0.00129,

(
KX344031.1:0.00010,
KF963240.1:0.00285)
:0.00055)

:0.00103)

:0.00059,
KJ958218.1:0.00253)
:0.00019)

:0.00048,
KF572872.1:0.00117)
:0.00034,
KF923923.1:0.00153)
:0.00068,

(
KY554972.1:0.00000,
KY674917.1:0.00000)
:0.00147)

:0.00000,
KF923890.1:0.00000,
(
KF923914.1:0.00074,
KF923891.1:0.00000)
:10.00000) ;

Select tree menu Y || Exec



CLUSTALW Result Supplementary Material 3
Sequence Alignment of

[clustalw.aln][clustalw.dnd][readme] SARS-CoV Isolates
Select tree menu Y || Exec

CLUSTAL 2.1 Multiple Sequence Alignments

Sequence type explicitly set to Protein
Sequence format is Pearson
Sequence 1: AY274119.3 1255 aa

Sequence 2: AY278554.2 1255 aa
Sequence 3: AY282752.2 1255 aa
Sequence 4: AY291315.1 1255 aa
Sequence 5: AH012999.2 1255 aa
Sequence 6: AY338174.1 1255 aa
Sequence 7: APOO6561.1 1255 aa
Sequence 8: AY310120.1 1255 aa
Sequence 9: AY427439.1 1255 aa
Sequence 10: AY345988.1 1255 aa
Sequence 11: AY463060.1 1255 aa
Sequence 12: AY502924.1 1255 aa
Sequence 13: AY508724.1 1255 aa
Sequence 14: AY648300.1 1255 aa
Sequence 15: AY654624.1 1255 aa
Sequence 16: AY714217.1 1255 aa

Sequence 17: AY613952.1 1255 aa
Start of Pairwise alignments
Aligning...

Sequences (1:2) Aligned. Score: 99.761
Sequences (1:3) Aligned. Score: 99.9203
Sequences (1:4) Aligned. Score: 99.8406
Sequences (1:5) Aligned. Score: 99.4422
Sequences (1:6) Aligned. Score: 99.9203
Sequences (1:7) Aligned. Score: 99.9203
Sequences (1:8) Aligned. Score: 99.8406
Sequences (1:9) Aligned. Score: 99.9203
Sequences (1:10) Aligned. Score: 99.9203
Sequences (1:11) Aligned. Score: 99.761
Sequences (1:12) Aligned. Score: 99.9203
Sequences (1:13) Aligned. Score: 99.761
Sequences (1:14) Aligned. Score: 99.5219
Sequences (1:15) Aligned. Score: 99.6813
Sequences (1:16) Aligned. Score: 99.8406
Sequences (1:17) Aligned. Score: 98.4861
Sequences (2:3) Aligned. Score: 99.8406
Sequences (2:4) Aligned. Score: 99.761


https://www.genome.jp/tools/clustalw/
https://www.genome.jp/tools/clustalw/clustalw_readme.html

Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(6:
(6:
(6:
(6:

5) Aligned.
6) Aligned.
7) Aligned.
8) Aligned.
9) Aligned.

10) Aligned.
11) Aligned.
12) Aligned.
13) Aligned.
14) Aligned.
15) Aligned.
16) Aligned.
17) Aligned.

4) Aligned.
5) Aligned.
6) Aligned.
7) Aligned.
8) Aligned.
9) Aligned.

10) Aligned.
11) Aligned.
12) Aligned.
13) Aligned.
14) Aligned.
15) Aligned.
16) Aligned.
17) Aligned.

5) Aligned.
6) Aligned.
7) Aligned.
8) Aligned.
9) Aligned.

10) Aligned.
11) Aligned.
12) Aligned.
13) Aligned.
14) Aligned.
15) Aligned.
16) Aligned.
17) Aligned.

6) Aligned.
7) Aligned.
8) Aligned.
9) Aligned.

10) Aligned.
11) Aligned.
12) Aligned.
13) Aligned.
14) Aligned.
15) Aligned.
16) Aligned.
17) Aligned.

7) Aligned.
8) Aligned.
9) Aligned.

10) 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:

99.3625
99.8406
99.8406
99.761
99.8406
99.8406
99.5219
99.8406
99.8406
99.761
99.761
99.761
98.7251
99.9203
99.5219
100
100
99.9203
100
100
99.6813
100
99.8406
99.6016
99.761
99.9203
98.5657
99.4422
99.9203
99.9203
100
99.9203
99.9203
99.6016
99.9203
99.761
99.5219
99.6813
99.8406
98.4861
99.5219
99.5219
99.4422
99.5219
99.5219
99.2032
99.5219
99.3625
99.1235
99.2829
99.4422
98.0876
100
99.9203
100
100



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(6:
(6:
(6:
(6:
(6:
(6:
(6:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:

(10:
(10:
(10:
(10:
(10:
(10:
(10:
(11:
(11:
(11:
(11:
(11:
(11:
(12:
(12:
(12:
(12:
(12:
(13:
(13:
(13:
(13:

11)
12)
13)
14)
15)
16)
17)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

8) Aligned.
9) Aligned.

10)
11)
12)
13)
14)
15)
16)
17)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

9) Aligned.

10)
11)
12)
13)
14)
15)
16)
17)
10)
11)
12)
13)
14)
15)
16)
17)
11)
12)
13)
14)
15)
16)
17)
12)
13)
14)
15)
16)
17)
13)
14)
15)
16)
17)
14)
15)
16)
17)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.
100
99.
99.
99.
99.
98.
99.9
100
100
99.
100
99.
99.
99.
99.
98.
99.9
99.
99.
99
99.
99.
99.
99.
98.
100
99.
100
99.
99.
99.
99.
98.
99
10

99.
99.
99.
99.
98.
99.
99.
99.
99.
99.
98.
99.
99.
99.
99.
98.
99.
99.
99.
98.

6813

8406
6016
761
9203
5657
203

6813

8406
6016
761

9203
5657
203

9203
6016

.9203

761

5219
6813
8406
4861

6813

8406
6016
761
9203
5657
.6813
0
8406
6016
761
9203
5657
6813
5219
2829
4422
6016
247
8406
6016
761
9203
5657
6016
761
761
5657



Sequences (14:15) Aligned. Score: 99.5219
Sequences (14:16) Aligned. Score: 99.5219
Sequences (14:17) Aligned. Score: 98.4861
Sequences (15:16) Aligned. Score: 99.6813
Sequences (15:17) Aligned. Score: 98.4861
Sequences (16:17) Aligned. Score: 98.4861
Guide tree file created: [clustalw.dnd]
There are 16 groups

Start of Multiple Alignment

Aligning...

Group 1: Sequences: 2 Score:20831

Group 2: Sequences: 2 Score:20824

Group 3: Sequences: 2 Score:20849

Group 4: Sequences: 3 Score:20850

Group 5: Sequences: 4 Score:20851

Group 6: Sequences: 2 Score:20856

Group 7: Sequences: 3 Score:20846

Group 8: Sequences: 4 Score:20848

Group 9: Sequences: 8 Score:20848

Group 10: Sequences: 9 Score:20850
Group 11: Sequences: 11 Score:20831
Group 12: Sequences: 12 Score:20782
Group 13: Sequences: 2 Score:20826
Group 14: Sequences: 14 Score:20819
Group 15: Sequences: 16 Score:20810
Group 16: Sequences: 17 Score:20674

Alignment Score 1063793

CLUSTAL-Alignment file created [clustalw.aln]

clustalw.aln

CLUSTAL 2.1 multiple sequence alignment

AY278554.
AY648300.
AY274119.
AY463060.
AY338174.
AY714217.
AY345988.
AP0O0O6561.
AY291315.
AY31e0120.
AY282752.
AY427439.
AY502924.
AHO12999.
AY508724.
AY654624.
AY613952.

RPRRNRRPRNRRPRRPRREPRPRREBWRN

MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MAIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL


https://www.genome.jp/tools-bin/pushfile?2005121951249624P+clustalw.dnd
https://www.genome.jp/tools-bin/pushfile?2005121951249624P+clustalw.aln
https://www.genome.jp/tools-bin/pushfile?2005121951249624P+clustalw.aln

AY278554.
AY648300.
AY274119.
AY463060.
AY338174.
AY714217.
AY345988.
AP0O6561.
AY291315.
AY31e0120.
AY282752.
AY427439.
AY502924.
AHO12999.
AY508724.
AY654624.
AY613952.

AY278554.
AY648300.
AY274119.
AY463060.
AY338174.
AY714217.
AY345988.
AP0O6561.
AY291315.
AYy31e12e@.
AY282752.
AY427439.
AY502924.
AHO12999.
AY508724.
AY654624.
AY613952.

AY278554.
AY648300.
AY274119.
AY463060.
AY338174.
AY714217.
AY345988.
AP0O0O6561.
AY291315.
AY31e0120.
AY282752.
AY427439.
AY502924.
AHO12999.
AY508724.
AY654624.

PFRRNRRPRNRRRRPBRRERRPRRELWRBEN RPRREPRNRPRRPRNRRRRRERRPBRERWREN

RFRNRRNRRPRRRERRRERPBWRBN

3k 3k 3k 3k 3k 3k >k 5k 3k %k 3k 3k 3k 3k >k >k 3k 5k K 3k 3k 3k >k >k 3k 3k 3k 3k 3k 3k >k >k 3k 3k 3k 3k 3k 3k K >k 3k 3k K 5k 3k 3k >k >k 3k 3k %k %k 3k 3k %k Xk %k k

PFYSNVTGFHTINHTFDNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFDNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIISNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVIIINNS
PFYSNVTGFHTINHTFDNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQTVIIINNS

>k 3k 3k 3k 3k 3k ok ok ok ok ok ck ck ko k k >k ok ok 3k >k sk 3k 3k dk ok sk sk sk ok k k ok k kR k sk sk ki sk sk sksksk sk ckckkkk o kkkk  kk

TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
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CLUSTAL 2.1 Multiple Sequence Alignments

Sequence type explicitly set to Protein
Sequence format is Pearson
Sequence 1: NC_006577.2 1356 aa

Sequence 2: AY884001 1351 aa
Sequence 3: DQ339101.1 1351 aa
Sequence 4: DQ415896 1356 aa
Sequence 5: DQ415897 1351 aa
Sequence 6: DQ415898 1351 aa
Sequence 7: DQ415899 1351 aa
Sequence 8: DQ415900 1356 aa
Sequence 9: DQ415901 1356 aa
Sequence 10: DQ415902 1351 aa
Sequence 11: DQ415903 1356 aa
Sequence 12: DQ415904 1356 aa
Sequence 13: DQ415905 1356 aa
Sequence 14: DQ415906 1356 aa
Sequence 15: DQ415907 1356 aa
Sequence 16: DQ415908 1356 aa
Sequence 17: DQ415909 1356 aa
Sequence 18: DQ415910 1356 aa
Sequence 19: DQ415911 1351 aa
Sequence 20: DQ415912 1351 aa
Sequence 21: DQ415913 1351 aa
Sequence 22: DQ415914 1356 aa
Sequence 23: MK167038.1 1351 aa
Sequence 24: MH940245.1 1351 aa
Sequence 25: LC315650.1 1356 aa
Sequence 26: LC315651.1 1352 aa
Sequence 27: KY983584.1 1356 aa
Sequence 28: KY674921.1 1352 aa
Sequence 29: KY674941.1 1356 aa
Sequence 30: KY674942.1 1356 aa
Sequence 31: KY674943.1 1356 aa
Sequence 32: KT779555.1 1356 aa
Sequence 33: KT779556.1 1356 aa
Sequence 34: KF686341.1 1356 aa
Sequence 35: KF686340.1 1356 aa
Sequence 36: KF686343.1 1356 aa
Sequence 37: KF686344.1 1356 aa
Sequence 38: KF686346.1 1356 aa

Sequence 39: KF430201.1 1355 aa
Start of Pairwise alignments


https://www.genome.jp/tools/clustalw/
https://www.genome.jp/tools/clustalw/clustalw_readme.html
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14)
15)
16)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

83.
84.
99.
83.
84.
83.
99.
99.

83.

99

99.
99.
99.
99.
99.
99.

99

83.
83.
83.
99.
85.
83.
99.
83.
99.
83.
99.

99

99.
99.
99.
99.

99

99.
99.
99.
99.

99.
83.
99
99.
99.
83.
83.

99.
83.
83.
83.
83.
83.
83.

7898

0118

9263

8638

0118

8638

8525

8525

8638
.8525
9263
9263
9263
9263
8525
8525
.7788
7898
7898
8638
9263
1221
7898
5575
5059
2625
1361
6313
.6313
6313
6313
5575
6313
.6313
5575
4838
6313
262

3338

7898

.2598

4078
2598
7898
7898
6299
7898
7898
7898
7898
7898
8638



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
(2:
:33)
(2:
(2:
(2:
(2:
(2:
(2:
:4)
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:
(3:

(2

(3

17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)

34)
35)
36)
37)
38)
39)

5)

6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

83.
83.
99.
99.
99.
83.
96.

10

83.
99.
83.
99.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.

84.
99.
99.
99.
84.
84.

99.
84.
84.
84.
84.
84.
84.
83.
83.
99.
99.
99.
84.
97.
99.
83.
98.
83.
98.
83.
83.
83.
83.
83.
83.
83.
83.

7158
5677
6299
3338
2598
7898
9652
0
7158
1858
5677
1118
7158
7158
7158
7158
7158
7158
7158
7158
6417
7158
5677
0118
7779
926
7779
0118
0118
5559
0118
0118
0118
0118
0118
0859
9378
7898
4078
7039
7779
0118
0392
3338
9378
8897
7898
7417
9378
9378
9378
9378
9378
9378
9378
9378



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(3:
(3:
(3:
(4:
16)
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
:30)
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(4:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:

(4

(4

37)
38)
39)
5)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

31)
32)
33)
34)
35)
36)
37)
38)
39)
6)

7)

8)

9)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)

Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

83
83
83
83.
84.
83.
99.
99.
83
99
10
10
10
10

99.
99.
99.
83.
83.
83.

10

85.
83.
99.
83.

99

83.
99.
99.
99.
99.
99.

99

99.
99.
99.
99.

99
99.
100
83.
83.

99.
83.
83.
83.
83.
83.
83.
83.
83.
99.
99.

10
83
97

.8638
.9378
.7898
8638
0118
8638
9263
9263
.8638
.9263
0

0

0

(4]
9263
9263
705
7898
7898
8638
0
1221
7898
6313
5059
.3363
1361
705
705
705
705
6313
.705
705
6313
5575
705
.3358
852

8638
8638
4819
8638
8638
8638
8638
8638
9378
7898
6417
3338
926
(4]
.8638
.0392



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(5:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(6:
(7:
(7:
(7:
(7:
(7:
(7:
(7:

24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

7) Aligned.
8) Aligned.
9) Aligned.

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

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

8) Aligned.
9) Aligned.

10)
11)
12)
13)
14)

Aligned.
Aligned.
Aligned.
Aligned.
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:

99.
83.
98.
83.
98.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.

2598
7898
9637
6417
5196
7898
7898
7898
7898
7898
7898
7898
7898
7158
7898
6417

99.852
84.0118
84.0118

99.
84.
84.
84.
84.
84.
.0859
83.
83.
99.
99.
99.
84.
.0392
99.
83.
98.
83.
98.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.

84

97

6299
0118
0118
0118
0118
0118

9378
7898
4819
7779
852

0118

4078
9378
9637
7898
6677
9378
9378
9378
9378
9378
9378
9378
9378
8638
9378
7898

83.8638
83.8638

99.
83.
83.
83.
83.

4819
8638
8638
8638
8638



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(7:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:
(8:

15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

9) Aligned.

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

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

83.8638
83.9378
83.7898
83.6417
99.3338
99.926
100
83.8638
97.0392
99.2598
83.7898
98.9637
83.6417
98.5196
83.7898
83.7898
83.7898
83.7898
83.7898
83.7898
83.7898
83.7898
83.7158
83.7898
83.6417
100
83.8638
99.8525
99.9263
99.9263
99.9263
99.9263
99.8525
99.8525
99.6313
83.7898
83.7898
83.8638
99.9263
85.1221
83.7898
99.705
83.5059
99.41
83.1361
99.7788
99.7788
99.7788
99.7788
99.705
99.7788
99.7788
99.705
99.6313
99.7788
99.4096



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9:
(9
(9:

(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:

(10

(10:
(10:
(10:

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)

:38)

39)

11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
:33)
34)
35)
36)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

83.
99
99.
99.
99.
99.
99.
99.
99
83.
83.
83.
99.
85.
83.
99.
83.
99.
83.
99.
99
99.
99.
99.
99.
99.
99.
99.
99.
99.

83.
83.
83.
83.
83.
83.
83.
83.
99.
99.
99.
83.
97.
99.
83.
99.
83.
98.
83.
83.
83.
83.
83.
83.
83.
83.

8638

.8525

9263
9263
9263
9263
8525
8525

.6313

7898
7898
8638
9263
1221
7898
705
5059
41
1361
7788

.7788

7788
7788
705
7788
7788
705
6313
7788
4096
8638
8638
8638
8638
8638
9378
7898
6417
7039
5559
4819
8638
1132
6299
7898
1858
6417
8897
7898
7898
7898
7898
7898
7898
7898
7898



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(10:
(10:
(10:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:

37)
38)
39)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

83.7158
83.7898
83.7158
99.9263
99.9263
99.9263
99.9263
99.8525
99.8525
99.6313
83.7898
83.7898
83.8638
99.9263
85.1221
83.7898
99.5575
83.5059
99.2625
83.1361
99.6313
99.6313
99.6313
99.6313
99.5575
99.6313
99.6313
99.5575
99.4838
99.6313
99.262
100

100

100
99.9263
99.9263
99.705
83.7898
83.7898
83.8638
100
85.1221
83.7898
99.6313
83.5059
99.3363
83.1361
99.705
99.705
99.705
99.705
99.6313
99.705
99.705
99.6313
99.5575



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(12:
(12:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(15:
(15:
(15:

38)
39)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
16)
17)
18)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.705
99.3358
100

100
99.9263
99.9263
99.705
83.7898
83.7898
83.8638
100
85.1221
83.7898
99.6313
83.5059
99.3363
83.1361
99.705
99.705
99.705
99.705
99.6313
99.705
99.705
99.6313
99.5575
99.705
99.3358
100
99.9263
99.9263
99.705
83.7898
83.7898
83.8638
100
85.1221
83.7898
99.6313
83.5059
99.3363
83.1361
99.705
99.705
99.705
99.705
99.6313
99.705
99.705
99.6313
99.5575
99.705
99.3358
99.9263
99.9263
99.705



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
:35)
(15:
(15:
(15:
(15:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
:36)
(16:
(16:
(16:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:

(15

(16

19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)

36)
37)
38)
39)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)

37)
38)
39)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

83.7898
83.7898
83.8638
100
85.1221
83.7898
99.6313
83.5059
99.3363
83.1361
99.705
99.705
99.705
99.705
99.6313
99.705
99.705
99.6313
99.5575
99.705
99.3358
99.8525
99.6313
83.8638
83.8638
83.9378
99.9263
85.1962
83.8638
99.5575
83.5799
99.2625
83.2101
99.6313
99.6313
99.6313
99.6313
99.5575
99.6313
99.6313
99.5575
99.4838
99.6313
99.262
99.6313
83.7158
83.7158
83.7898
99.9263
85.0481
83.7158
99.5575
83.432
99.2625
83.0621
99.6313



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(20:
(20:
(20:
(20:
(20:

30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
21)
22)
23)
24)
25)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.

99

99

99

99

99

6313

.6313
99.
99.
99.
99.
99.
99.
.6313
99.
83.
83.
83.
.705
84.
83.
99.
83.
99.
82.
99.
99.
99.
99.
99.
99.
99.
99.
99.
99.
99.
99.
.3338
83.
97.
99.
83.
.3338
83.
98.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
99.
83.
97.
99.
83.

6313
5575
6313
6313
5575
4838

262

5677
5677
6417

9001
5677
3363
284
0413
9142
41
41
41
41
3363
41
41
3363
2625
41
0406
4078

7898
0392
6299
7158

5677
8897
7158
7158
7158
7158
7158
7158
7158
7158
6417
7158
5677
926

7898
1132
3338
7158



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(20:
(20:
(20:
(20:
:30)
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(23:
(23:
(23:
(23:
(23:
(23:
(23:

(20

26)
27)
28)
29)

31)
32)
33)
34)
35)
36)
37)
38)
39)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
24)
25)
26)
27)
28)
29)
30)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.
83.
98.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
97.
99.
83.
98.
83.
98.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
85.
83.
99.
83.
99.
83.
99.
99.
99.
99.
99.
99.
.705
99.
99.
99.
99.

99

96

0377
5677
5936
7158
7158
7158
7158
7158
7158
7158
7158
6417
7158
5677
8638
0392
2598
7898
9637
6417
5196
7898
7898
7898
7898
7898
7898
7898
7898
7158
7898
6417
1221
7898
6313
5059
3363
1361
705

705

705

705

6313
705

6313
5575
705

3358

.9652
85.
97.
84.
96.
85.
85.

0481
1132
9001
3731
0481
0481



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(23:
(23:
(23:
(23:
:35)
(23:
(23:
(23:
(23:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(25:
(25:
(25:
(25:
:30)
(25:
(25:
(25:
(25:
(25:
(25:
(25:
(25:
(25:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(27:
(27:
(27:
(27:
(27:

(23

(25

31)
32)
33)
34)

36)
37)
38)
39)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
26)
27)
28)
29)

31)
32)
33)
34)
35)
36)
37)
38)
39)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
28)
29)
30)
31)
32)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

85.
85.
85.
85.
85.
85.
84.
85.
84.
83.
99.
83.
99.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
.705
83.
99.
99.
99.
99.
99.
.4838
99.
99.
99.
99.
99.
83.
98.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
83.
82.
99.
99.
99.
99.

99

99

0481
0481
0481
0481
0481
0481
9741
0481
9001
7158
1858
5677
1118
7158
7158
7158
7158
7158
7158
7158
7158
6417
7158
5677
432

0621
4838
4838
4838
4838
41

4838
41
9263
4838
1144
284
8905
432
432
432
432
432
432
432
432
358
432
284
9142
1888
1888
1888
1888



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(27:
(27:
(27:
(27:
(27:
(27:
(27:
(28:
(28:
(28:
(28:
(28:
(28:
(28:
(28:
(28:
:38)
(28:
(29:
(29:
(29:
(29:
(29:
(29:
(29:
(29:
(29:
(29:
(30:
(30:
(30:
(30:
(30:
(30:
(30:
(30:
(30:
(31:
(31:
(31:
:35)
(31:
(31:
(31:
(31:
(32:
(32:
(32:
(32:
(32:
(32:
(32:
(33:
(33:
(33:
(33:

(28

(31

33)
34)
35)
36)
37)
38)
39)
29)
30)
31)
32)
33)
34)
35)
36)
37)

39)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
31)
32)
33)
34)
35)
36)
37)
38)
39)
32)
33)
34)

36)
37)
38)
39)
33)
34)
35)
36)
37)
38)
39)
34)
35)
36)
37)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.115
99.1888
99.1888
99.115
99.6313
99.1888
98.8192
83.0621
83.0621
83.0621
83.0621
83.0621
83.0621
83.0621
83.0621
82.9882
83.0621
82.9142
100

100
99.5575
99.4838
100

100
99.9263
99.41
100
99.631
100
99.5575
99.4838
100

100
99.9263
99.41
100
99.631
99.5575
99.4838
100

100
99.9263
99.41
100
99.631
99.9263
99.5575
99.5575
99.4838
99.41
99.5575
99.262
99.4838
99.4838
99.41
99.3363



Sequences (33:38) Aligned. Score: 99
Sequences (33:39) Aligned. Score: 99
Sequences (34:35) Aligned. Score: 10
Sequences (34:36) Aligned. Score: 99
Sequences (34:37) Aligned. Score: 99
Sequences (34:38) Aligned. Score: 10
Sequences (34:39) Aligned. Score: 99
Sequences (35:36) Aligned. Score: 99
Sequences (35:37) Aligned. Score: 99
Sequences (35:38) Aligned. Score: 10

Sequences (35:39) Aligned. Score: 99.
Sequences (36:37) Aligned. Score: 99.
Sequences (36:38) Aligned. Score: 99.
Sequences (36:39) Aligned. Score: 99.
Sequences (37:38) Aligned. Score: 99.
Sequences (37:39) Aligned. Score: 99.
Sequences (38:39) Aligned. Score: 99.

Guide tree file created: [clustalw

There are 38 groups
Start of Multiple Alignment

Aligning...

Group 1: Sequences: 2 Score:2
Group 2: Sequences: 2 Score:2
Group 3: Sequences: 3 Score:2
Group 4: Sequences: 4 Score:2
Group 5: Sequences: 5 Score:2
Group 6: Sequences: 6 Score:2
Group 7: Sequences: 7 Score:2
Group 8: Sequences: 9 Score:2
Group 9: Sequences: 10 Score:2
Group 10: Sequences: 11 Score:
Group 11: Sequences: 2 Score:
Group 12: Sequences: 13 Score:
Group 13: Sequences: 2 Score:
Group 14: Sequences: 15 Score:
Group 15: Sequences: 2 Score:
Group 16: Sequences: 3 Score:
Group 17: Sequences: 4 Score:
Group 18: Sequences: 5 Score:
Group 19: Sequences: 6 Score:
Group 20: Sequences: 7 Score:
Group 21: Sequences: 8 Score:
Group 22: Sequences: 23 Score:
Group 23: Sequences: 2 Score:
Group 24: Sequences: 3 Score:
Group 25: Sequences: 26 Score:
Group 26: Sequences: 2 Score:
Group 27: Sequences: 2 Score:
Group 28: Sequences: 4 Score:
Group 29: Sequences: 2 Score:
Group 30: Sequences: 6 Score:
Group 31: Sequences: 2 Score:
Group 32: Sequences: 3 Score:
Group 33: Sequences: 4 Score:

.4838
.1882
0
.9263
.41

)
.631
.9263
.41

)

631
3363
9263
5572
41
0406
631
.dnd]

2539

2559

2563

2565

2565

2566

2566

2544

2554

22552
22570
22551
22562
22524
22568
22568
22568
22568
22568
22558
22458
22508
22561
22523
22493
22462
22365
22297
22417
22288
22467
22467
22461


https://www.genome.jp/tools-bin/pushfile?200512060417Wbl18+clustalw.dnd

Group
Group
Group
Group
Group

34:
35:
36:
37:
38:

Sequences: 5 Score:22446
Sequences: 6 Score:22442
Sequences: 12 Score:22272
Sequences: 13 Score:22036
Sequences: 39 Score:20303

Alignment Score 5911267

CLUSTAL-Alignment file created

clustalw.aln

[clustalw.aln]

CLUSTAL 2.1 multiple sequence alignment

NC_006577.2

DQ415910
DQ415896
DQ415909
DQ415904
DQ415905
DQ415907
DQ415914
DQ415906
DQ415903
DQ415908
DQ415900
DQ415901

KT779555.
KT779556.
KY674941.
KY674942.
KY674943.
KF686341.
KF686340.
KF686346.
KF686343.
KF430201.
LC315650.
KF686344.
KY983584.

AY884001

MH940245.
LC315651.
KY674921.

DQ415902
DQ415911
DQ415897
DQ415899
DQ415913
DQ415912
DQ415898

DQ339101.
MK167038.

RPRRPRRRRRRRRRRR

BB

MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDLNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTS
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTS
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTI
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSYGLGTYYILDRVYLNTT
MLLIIFILPTTLAVIGDFNCTNFAINDKNTTVPRISEYVVDVSHGLGTYYILDRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINDYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINDYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINHYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINDYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINDYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINDYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINHYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINHYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINHYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINHYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINDYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MFLIIFILPTTLAVIGDFNCTNSFINDYNKTIPRISEDVVDVSLGLGTYYVLNRVYLNTT
MLLIIFILPTTLAVIGDFNCTNSFINHYNKTIPRISEDGVDVSLGLGTYYVLNRVYLNTT
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https://www.genome.jp/tools-bin/pushfile?200512060417Wbl18+clustalw.aln

NC_006577.2
DQ415910
DQ415896
DQ415909
DQ415904
DQ415905
DQ415907
DQ415914
DQ415906
DQ415903
DQ415908
DQ415900
DQ415901
KT779555.
KT779556.
KY674941.
KY674942.
KY674943 .
KF686341.
KF686340.
KF686346.
KF686343.
KF430201.
LC315650.
KF686344.
KY983584.
AY884001
MH940245 .
LC315651.
KY674921.
DQ415902
DQ415911
DQ415897
DQ415899
DQ415913
DQ415912
DQ415898
DQ339101.1
MK167038.1

RPRRPRRRRRRRRRRR

BB

NC_006577.2
DQ415910
DQ415896
DQ415909
DQ415904
DQ415905
DQ415907
DQ415914
DQ415906
DQ415903
DQ415908
DQ415900
DQ415901
KT779555.1

ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSIVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKSGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKAGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKAGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
ILFTGYFPKAGANFRDLSLKGTTYLSTLWYQKPFLSDFNNGIFSRVKNTKLYVNKTLYSE
LLFTGYFPKSGANFRDLALKGSKYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSKYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSTYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSKFLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSIYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSIYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSIYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSIYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSIYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSIYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSIYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFRDLALKGSIYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNTLYSE
LLFTGYFPKSGANFTDLALKGSTYLSTLWYKPPFLSDFNNGIFSKVKNTKLYVNNILYSE
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FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPYTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSFRNESWHFDKSE



KT779556.
KY674941.
KY674942.
KY674943.
KF686341.
KF686340.
KF686346.
KF686343.
KF430201.
LC315650.
KF686344.
KY983584.

AY884001

MH940245.
LC315651.
KY674921.

DQ415902
DQ415911
DQ415897
DQ415899
DQ415913
DQ415912
DQ415898

DQ339101.
MK167038.

NC_006577.2

DQ415910
DQ415896
DQ415909
DQ415904
DQ415905
DQ415907
DQ415914
DQ415906
DQ415903
DQ415908
DQ415900
DQ415901

KT779555.
KT779556.
KY674941.
KY674942.
KY674943.
KF686341.
KF686340.
KF686346.
KF686343.
KF430201.
LC315650.
KF686344.
KY983584.

AY884001

MH940245.
LC315651.

RPRRPRRBRRRRRRERRR

BB
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[ay

FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSFRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLDITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFINNSYTIVVQPHNGVLEITACQYTMCEYPHTICKSKGSSRNESWHFDKSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEFPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE
FSTIVIGSVFVNTSYTIVVQPHNGILEITACQYTMCEYPHTVCKSKGSIRNESWHIDSSE

ook kokok ok okok sk ko sk kokokokokok sk kokok ko ke kokokokokokk kokok o ke ke kokokokokok kokskkokok . ok kok

PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYFGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDFLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDFLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDFLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDFLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDFLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDFLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDFLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDFLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSTDWLYFHFYQERGTFYAYYADSGMPTTFLFSLYLGTLLSHYYVLPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL



KY674921.1
DQ415902
DQ415911
DQ415897
DQ415899
DQ415913
DQ415912
DQ415898
DQ339101.1
MK167038.1

NC_006577.2
DQ415910
DQ415896
DQ415909
DQ415904
DQ415905
DQ415907
DQ415914
DQ415906
DQ415903
DQ415908
DQ415900
DQ415901
KT779555.
KT779556.
KY674941.
KY674942.
KY674943.
KF686341.
KF686340.
KF686346.
KF686343.
KF430201.
LC315650.
KF686344.
KY983584.
AY884001
MH940245.
LC315651.
KY674921.
DQ415902
DQ415911
DQ415897
DQ415899
DQ415913
DQ415912
DQ415898
DQ339101.1
MK167038.1
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NC_006577.2
DQ415910
DQ415896

PLCLFKKNFTYNVYADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
PLCLFKKNFTYNVSADWLYFHFYQERGVFYAYYADVGMPTTFLFSLYLGTILSHYYVMPL
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TCNAISSNTDNETLQYWVTPLSKRQYLLKFDNRGVITNAVDCSSSFFSEIQCKTKSLLPN
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VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
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VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGVGEHCAGFGVDEEKCGVLDGSYNVSCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
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VGVGEHCAGFGVDEEKCGVLDGSYNASCLCSTDAFLGWSYDTCVSNNRCNIFSNFILNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCSCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCSCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HTSCSCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCSCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCSCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCSCSPHAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCFCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCFCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCFCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCFCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCFCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCFCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
VGIGEHCPGLGINEEKCGTQLN--HSSCSCSPDAFLGWSFDSCISNNRCNIFSNFIFNGI
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NSGTTCSNDLLQPNTEVYTDVCVDYDLYGITGQGIFKEVSAVYYNSWQNLLYDSNGNIIG
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NSGTTCSNDLLQPNTEVYTDVCVDYDLYGITGQGIFKEVSAVYYNSWQNLLYDSNGNIIG
NSGTTCSNDLLQPNTEVFTDVCVDYDLYGITGQGIFKEVSAVYYNSWQNLLYDSNGNIIG
NSGTTCSNDLLQPNTEVFTDVCVDYDLYGITGQGIFKEVSAVYYNSWQNLLYDSNGNIIG
NSGTTCSNDLLQPNTEVFTDVCVDYDLYGITGQGIFKEVSAVYYNSWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEVSTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEVSTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEVSTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEVSTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEVSTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEVSTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEISTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEISTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEISTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEISTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEISTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTEISTGVCVNYDLYGITGQGIFKEVSAAYYNNWQNLLYDSNGNIIG
NSGTTCSNDLLYSNTDVSTGVCVNYDLYGITGQGIFKEVSAAYYNDWQNLLYDSNGNIIG
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FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLTTQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLTTQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISSATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFVTNKTYNIFPCYAGRVSAAFHQNASSLALLYRNLKCSYVLNNISLATQP-YFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
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FKDFLTNKTYTILPCYSGRVSAAFYQNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
FKDFLTNKTYTILPCYSGRVSAAFYKNSSSPALLYRNLKCSYVLNNISFISQPFYFDSYL
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GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSFSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSFSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSFSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSFSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSFSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSFSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSFSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSFSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRMGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVFNADNLTDYSVSSCALRIGSGFCVDYNSPSSSSSRRKRRSISASYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
GCVLNAVNLTSYSVSSCDLRMGSGFCIDYALPS---SRRKRRGISSPYRFVTFEPFNVSF
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VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
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VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
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VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSIESVGGLYEIKIPTNFTIVGQEEFIQTNSPKVTIDCSLFVCSNYAACHDLLSEYGT
VNDSVETVGGLFEIQIPTNFTIAGHEEFIQTSSPKVTIDCSAFVCSNYAACHDLLSEYGT
VNDSVETVGGLFEIQIPTNFTIAGHEEFIQTSSPKVTIDCSAFVCSNYAACHDLLSEYGT
VNDSVETVGGLFEIQIPTNFTIAGHEEFIQTSSPKVTIDCSAFVCSNYAACHDLLSEYGT
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DRLINGRLTALNAYVSQQLSDISLVKFGAALAMEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
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KF686344.
KY983584.
AY884001
MH940245 .
LC315651.
KY674921.
DQ415902
DQ415911
DQ415897
DQ415899
DQ415913
DQ415912
DQ415898
DQ339101.1
MK167038.1

RPRRRRRRRRRERRRR

N

NC_006577.2
DQ415910
DQ415896
DQ415909

DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
DRLINGRLTALNAYVSQQLSDITLIKAGASRAIEKVNECVKSQSPRINFCGNGNHILSLV
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QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFMHFSYKPISFKTVLVSPGLCISGDVGIAPKQGYFIKHNDHWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDRGIAPKQGYFIKQNDSWMFTGSSYYYP
QNAPYGLLFIHFSYKPTSFKTVLVSPGLCLSGDIGIAPKQGYFIKQNDSWMFTGSSYYYP
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EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
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DQ415905
DQ415907
DQ415914
DQ415906
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DQ415908
DQ415900
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KT779555.
KT779556.
KY674941.
KY674942.
KY674943.
KF686341.
KF686340.
KF686346.
KF686343.
KF430201.
LC315650.
KF686344.
KY983584.
AY884001
MH940245.
LC315651.
KY674921.
DQ415902
DQ415911
DQ415897
DQ415899
DQ415913
DQ415912
DQ415898
DQ339101.
MK167038.

NC_006577.2

DQ415910
DQ415896
DQ415909
DQ415904
DQ415905
DQ415907
DQ415914
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DQ415900
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KT779555.
KT779556.
KY674941.
KY674942.
KY674943.
KF686341.
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EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNFHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNFHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNTCSVNFTKAPLVYLNHSVPKLSDFESELSHWFKNQTSIAPNLTLNLHT
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAEFSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAEFSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAEFSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYFNNSIPNLSDFEAEFSLWFKNHTSMAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAEFSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAEFSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAELSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAELSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAELSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAEFSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAELSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAELSLWFKNHTSIAPNLTFNSHI
EPISDKNVVFMNSCSVNFTKAPFIYLNNSIPNLSDFEAEFSLWFKNHTSIAPNLTFNSHI
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INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL



KF686340.
KF686346.
KF686343.
KF430201.
LC315650.
KF686344.
KY983584.

AY884001

MH940245.
LC315651.
KY674921.

DQ415902
DQ415911
DQ415897
DQ415899
DQ415913
DQ415912
DQ415898

DQ339101.
MK167038.

NC_006577.2

DQ415910
DQ415896
DQ415909
DQ415904
DQ415905
DQ415907
DQ415914
DQ415906
DQ415903
DQ415908
DQ415900
DQ415901

KT779555.
KT779556.
KY674941.
KY674942.
KY674943.
KF686341.
KF686340.
KF686346.
KF686343.
KF430201.
LC315650.
KF686344.
KY983584.

AY884001

MH940245.
LC315651.
KY674921.

DQ415902
DQ415911
DQ415897
DQ415899
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INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
INATFLDLYYEMNLIQESIKSLNNSYINLKDIGTYEMYVKWPWYVWLLISFSFIIFLVLL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFITIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVILFIIFLMIL
N-ATFLDLYYEMNVIQESIKSLNSSFINLKEIGTYEMYVKWPWYIWLLIVISFIIFLMIL
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FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHHDFVIKTSHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD



DQ415913
DQ415912
DQ415898
DQ339101.1
MK167038.1

clustalw.dnd

N AN A

FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD
FFICCCTGCGSACFSKCHNCCDEYGGHNDFVIKASHDD

3 sk 3k ok ok sk ok ok sk ok ok sk sk ok ok sk ok ok sk sk okok ok ok kok ko dkok sk kok o kokok ok

NC_006577.2:0.00000,

DQ415910:0.
:10.00073,

AN AN A A A A AAAAAAAAA

AY884001:0.
MH940245.1:
:0.00189,

(
LC315651.1:
KY674921.1:
:0.00108)
:0.00041,

(
DQ415902:0.
DQ415911:0.
:0.00033)
:0.00168,

(
DQ339101.1:
(

(

(

(
DQ415897:0.

DQ415899:0.
:0.00000,
DQ415913:0.
:0.00011,
DQ415912:0.
:0.00143,
DQ415898:0.
:0.00033)

00221)

00000,

0.00000)

0.00369,
0.00741)

00108,
00188)

0.00041,

00000,
00000)

00000)
00063)

00000)
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10.00142)
:0.01785,
MK167038.1:
:0.13826,

(

(
LC315650.1:

KF686344.1:
:0.00000,
KY983584.1:
:0.00203)
:0.00055,

AN AN AAASAASAAAA

KY674941.1:
KY674942.1:
:0.00000,
KY674943.1:
:0.00000,
KF686341.1:
:0.00000,
KF686340.1:
:0.00000,
KF686346.1:
:0.00000,
KF686343.1:
:0.00000,
KF430201.1:
:0.00175)
:0.00027,

(
KT779555.1:
KT779556.1:
:0.00200)
:10.00026,

(
DQ415900:0.
DQ415901:0.
:0.00000)
:0.00064,
DQ415908:0.
:0.00000,
DQ415903:0.
:0.00000)
:0.00000,
DQ415906:0.
:0.00000,

N AN AN A

Q.

0

Q.

0.

0

0

0

0.

00850)

.00000,
0.

00074)

.00292)

.00000,
.00000)

00000)

00000)

.00000)
.00000)

.00072)

00361)

.00000,
.00072)

00000,
00000)

00070)

00073)

00000)



DQ415896:0.00000,
DQ415909:0.00074)
:0.00000,
DQ415904:0.00000)
:0.00000,
DQ415905:0.00000)
:0.00000,
DQ415907:0.00000)
:0.00000,
DQ415914:0.00000);

Select tree menu Y || Exec
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CLUSTAL 2.1 Multiple Sequence Alignments

Sequence type explicitly set to Protein
Sequence format is Pearson
Sequence 1: NC_005831.2 1356 aa

Sequence 2: LC488388.1 1355 aa
Sequence 3: MN306040.1 1355 aa
Sequence 4: MK334044.1 1355 aa
Sequence 5: MK334045.1 1356 aa
Sequence 6: MK334046.1 1355 aa
Sequence 7: MK334047.1 1355 aa
Sequence 8: MNO26166.1 1355 aa
Sequence 9: KM@55632.1 1356 aa
Sequence 10: KMO55633.1 1356 aa
Sequence 11: KMO55634.1 1356 aa
Sequence 12: KMO55635.1 1356 aa
Sequence 13: KM@55636.1 1356 aa
Sequence 14: KMO55637.1 1356 aa
Sequence 15: KMO55638.1 1356 aa
Sequence 16: KMO55639.1 1356 aa
Sequence 17: KM@55640.1 1356 aa
Sequence 18: KMO55641.1 1356 aa
Sequence 19: KMO55642.1 1356 aa
Sequence 20: KMO55643.1 1356 aa
Sequence 21: KM@55644.1 1356 aa
Sequence 22: KMO55645.1 1356 aa
Sequence 23: KMO55646.1 1356 aa
Sequence 24: KMO55647.1 1356 aa
Sequence 25: KM@55648.1 1356 aa
Sequence 26: KMO55649.1 1356 aa
Sequence 27: KMO55650.1 1356 aa
Sequence 28: MG428699.1 1356 aa
Sequence 29: MG428700.1 1356 aa
Sequence 30: MG428701.1 1356 aa
Sequence 31: MG428702.1 1356 aa
Sequence 32: MG772808.1 1355 aa
Sequence 33: KY829118.1 1356 aa
Sequence 34: KX179500.1 1356 aa
Sequence 35: KF530104.1 1355 aa
Sequence 36: KF530105.1 1356 aa
Sequence 37: KF530106.1 1355 aa
Sequence 38: KF530107.1 1355 aa
Sequence 39: KF530108.1 1355 aa
Sequence 40: JX504050.1 1356 aa
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2694
7528
8266
1956
8266
7528
7528
7528
7528

.7528

7528
7528
9262
9742
8266
1956
9742
1956
1218
1956
7528

.7528

1144

9263

.8525

9263
9263
9263
8525

.4838

8525
9263
41

9263

679

2625
7788
7454
1888
7454
6716



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(9:39) Aligned.
(9:40) Aligned.
(9:41) Aligned.
(9:42) Aligned.

(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
(10:
:35)
(10:
(10:
(10:
(10:
:40)
:41)
142)
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:

(10

(10
(10
(10

11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)

36)
37)
38)
39)

12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.
100
100
100
99
99.
99.
99.
99.
99
99.
99.
99.
99.
100
100
100
100
100
100
100
96.
99.
99.
98.
99.
98.
98.
98.
98.
100
96.
99.
99
99.
99.
99.
99.
99.
99.
99.
99.
99.
99.
99.
99
99.
99.
99.
99.
99.
99.

98.7454
98.8201
100
96.9004

9263

.8525

9263
9263
9263
8525

.4838

8525
9263
41

9263

679

2625
7788
7454
1888
7454
6716
7454
8201

9004
9263

.9263

9263
7788
8525
8525
8525
7788
41

7788
8525
3363
8525

.9263

9263
9263
9263
9263
9263
9263



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(11:
(11:
(11:
(11:
(11:
(11:
(11:
(11:
:40)
:41)
:42)

(11
(11
(11

(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
(12:
:40)
:41)
142)
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:

(12
(12
(12

32)
33)
34)
35)
36)
37)
38)
39)

13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

96.
99.
99.
98.
99.
98.
98.
98.
98.
99.
96.
100
100
99
99.
99.
99.
99.
99.
99.
99
99.
99.
100
100
100
100
100
100
100
96.
99.
99
98.
99.
98.
98.
98
98.
100
96.
100
99.
99.
99
99.
99.
99.
99.
99
99.
99.
100
100
100
100

6052
1888
705

6716
115

6716
5978
6716
7463
9263
8266

.8525

9263
9263
9263
8525
4838
8525

.9263

41
9263

679
2625

.7788

7454
1888
7454
6716

. 7454

8201

9004

8525
9263

.9263

9263
8525
4838
8525

.9263

41
9263



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(13:
(13:
(13:
(13:
:33)
(13:
(13:
(13:
(13:
(13:
(13:
:40)
141)
142)
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:

(13

(13
(13
(13

29)
30)
31)
32)

34)
35)
36)
37)
38)
39)

15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

100
100
100
96.
99.
99.
98.
99.
98.
98.
98.
98.
100
96.
99.
99.
99.
99.
99.
99.
99
99.
99.
99.
100
100
100
100
100
100
100
96.
99
99.
98.
99.
98.
98.
98.
98.
100
96.
99.
99.
99
99.
99.
99.
99.
99
99.
99.
99.
99.
99.
99.

679

2625
7788
7454
1888
7454
6716
7454
8201

9004
8525
9263
9263
9263
8525
4838

.8525

9263
41
9263

679

.2625

7788
7454
1888
7454
6716
7454
8201

9004
9263
9263

.9263

8525
3363
8525
9263

.2625

9263
8525
8525
8525
8525
8525



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
:40)
:41)
142)
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
:40)
:41)
:42)

(15
(15
(15

(16
(16
(16

(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:

30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.8525
99.8525
96.679
99.2625
99.7788
98.7454
99.1888
98.7454
98.6716
98.7454
98.8201
99.8525
96.9004
100

100
99.9263
99.41
99.9263
100
99.3363
100
99.9263
99.9263
99.9263
99.9263
99.9263
99.9263
99.9263
96.7528
99.3363
99.8525
98.8192
99.2625
98.8192
98.7454
98.8192
98.8938
99.9263
96.9742
100
99.9263
99.41
99.9263
100
99.3363
100
99.9263
99.9263
99.9263
99.9263
99.9263
99.9263
99.9263
96.7528
99.3363
99.8525



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(17:
(17:
(17:
(17:
(17:
:40)
:41)
:42)
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
(18:
:40)
:41)
142)
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
(19:
:40)
:41)
:42)
(20:

(17
(17
(17

(18
(18
(18

(19
(19
(19

35)
36)
37)
38)
39)

19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

21)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

98.8192
99.2625
98.8192
98.7454
98.8192
98.8938
99.9263
96.9742
99.9263
99.41
99.9263
100
99.3363
100
99.9263
99.9263
99.9263
99.9263
99.9263
99.9263
99.9263
96.7528
99.3363
99.8525
98.8192
99.2625
98.8192
98.7454
98.8192
98.8938
99.9263
96.9742
99.3363
99.8525
99.9263
99.2625
99.9263
99.8525
99.8525
99.8525
99.8525
99.8525
99.8525
99.8525
96.679
99.2625
99.7788
98.7454
99.1888
98.7454
98.6716
98.7454
98.8201
99.8525
96.9004
99.3363



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
(20:
:38)
(20:
:40)
:41)
142)
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
(21:
:40)
141)
142)
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:
(22:

(20

(20
(20
(20

(21
(21
(21

22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)

39)

22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

99.41
99.9263
99.41
99.4838
99.4838
99.4838
99.4838
99.4838
99.4838
99.4838
97.1956
98.7463
99.2625
98.2288
98.6726
98.2288
98.155
98.2288
98.3038
99.4838
97.417
99.9263
99.2625
99.9263
99.8525
99.8525
99.8525
99.8525
99.8525
99.8525
99.8525
96.679
99.2625
99.7788
98.7454
99.1888
98.7454
98.6716
98.7454
98.8201
99.8525
96.9004
99.3363
100
99.9263
99.9263
99.9263
99.9263
99.9263
99.9263
99.9263
96.7528
99.3363
99.8525
98.8192
99.2625



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(22:
(22:
(22:
:40)
141)
:42)
(23:
(23:
(23:
(23:
(23:
(23:
(23:
(23:
(23:
(23:
(23:
(23:
(23:
(23:
(23:
(23:
:40)
:41)
142)
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(24:
(25:
(25:
(25:
(25:
(25:
(25:
(25:
(25:
(25:
:35)
(25:
(25:
(25:

(22
(22
(22

(23
(23
(23

(25

37)
38)
39)

24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
26)
27)
28)
29)
30)
31)
32)
33)
34)

36)
37)
38)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

98.
98
98.
98.
99.
96.
99.
99.
99.
99.
99.
99.
99.
99.
97.
98.
99.
98.
98.
98.
98.
98.
98.
99.
97.
99
99.
99.
99.
99.
99.
99.
96.
99.
99.
98.
99.
98.
98.
98.
98.
99.
96.
100
100
100
100
100
100
96.
99.
99.
98.
99.
98.
98.

8192

. 7454

8192
8938
9263
9742
3363
41
41
41
41
41
41
41
1218
6726
1888
155
5988
155
0812
155
2301
41
4908

.9263

9263
9263
9263
9263
9263
9263
7528
3363
8525
8192
2625
8192
7454
8192
8938
9263
9742

679

2625
7788
7454
1888
7454
6716



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(25:
:40)
:41)
:42)
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
(26:
:40)
:41)
142)
(27:
(27:
(27:
(27:
(27:
(27:
(27:
(27:
(27:
(27:
(27:
(27:
:40)
:41)
:42)
(28:
(28:
(28:
(28:
(28:
(28:
(28:
(28:
(28:
(28:
(28:
:40)
:41)
142)
(29:
(29:
(29:
(29:
(29:
(29:
(29:

(25
(25
(25

(26
(26
(26

(27
(27
(27

(28
(28
(28

39)

27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

30)
31)
32)
33)
34)
35)
36)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

98.
98.
100
96.
100
100
100
100
100
96.
99.
99.
98.
99.
98.
98.
98.
98.
100
96.
100
100
100
100
96.
99
99.
98.
99.
98.
98.
98.
98.
100
96.
100
100
100
96.
99.
99.
98.
99.
98.
98.
98.
98.
100
96.
100
100
96.
99.
99.
98.
99.

7454
8201

9004

679

2625
7788
7454
1888
7454
6716
7454
8201

9004

679

.2625

7788
7454
1888
7454
6716
7454
8201

9004

679

2625
7788
7454
1888
7454
6716
7454
8201

9004

679

2625
7788
7454
1888



Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(29:
(29:
(29:
:40)
141)
:42)
(30:
(30:
(30:
(30:
(30:
(30:
(30:
(30:
(30:
:40)
141)
142)
(31:
(31:
(31:
(31:
(31:
(31:
(31:
(31:
:40)
:41)
142)
(32:
(32:
(32:
(32:
(32:
(32:
(32:
:40)
:41)
:42)
(33:
(33:
(33:
(33:
(33:
(33:
:40)
:41)
142)
(34:
(34:
(34:
(34:
(34:
(34:
(34:
(34:

(29
(29
(29

(30
(30
(30

(31
(31
(31

(32
(32
(32

(33
(33
(33

37)
38)
39)

31)
32)
33)
34)
35)
36)
37)
38)
39)

32)
33)
34)
35)
36)
37)
38)
39)

33)
34)
35)
36)
37)
38)
39)

34)
35)
36)
37)
38)
39)

35)
36)
37)
38)
39)
40)
41)
42)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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:

98.7454
98.6716
98.7454
98.8201
100
96.9004
100
96.679
99.2625
99.7788
98.7454
99.1888
98.7454
98.6716
98.7454
98.8201
100
96.9004
96.679
99.2625
99.7788
98.7454
99.1888
98.7454
98.6716
98.7454
98.8201
100
96.9004
96.9004
96.7528
97.1218
96.9004
97.1218
97.048
97.1218
96.679
96.679
99.0406
99.3363
99.262
99.9263
99.262
99.1882
99.262
99.3363
99.2625
96.9004
98.8192
99.2625
98.8192
98.7454
98.8192
98.8938
99.7788
96.9742



Sequences (35:36) Aligned. Score: 99
Sequences (35:37) Aligned. Score: 10
Sequences (35:38) Aligned. Score: 99
Sequences (35:39) Aligned. Score: 10

Sequences (35:40) Aligned. Score: 99.
Sequences (35:41) Aligned. Score: 98.
Sequences (35:42) Aligned. Score: 97.
Sequences (36:37) Aligned. Score: 99.
Sequences (36:38) Aligned. Score: 99.
Sequences (36:39) Aligned. Score: 99.
Sequences (36:40) Aligned. Score: 99.
Sequences (36:41) Aligned. Score: 99.
Sequences (36:42) Aligned. Score: 96.
Sequences (37:38) Aligned. Score: 99.

Sequences (37:39) Aligned. Score: 10

Sequences (37:40) Aligned. Score: 99.
Sequences (37:41) Aligned. Score: 98.
Sequences (37:42) Aligned. Score: 97.
Sequences (38:39) Aligned. Score: 99.
Sequences (38:40) Aligned. Score: 99.
Sequences (38:41) Aligned. Score: 98.
Sequences (38:42) Aligned. Score: 97.
Sequences (39:40) Aligned. Score: 99.
Sequences (39:41) Aligned. Score: 98.
Sequences (39:42) Aligned. Score: 97.
Sequences (40:41) Aligned. Score: 98.
Sequences (40:42) Aligned. Score: 96.
Sequences (41:42) Aligned. Score: 96.

Guide tree file created: [clustalw

There are 41 groups
Start of Multiple Alignment

Aligning...

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

.3358
0
.9262
0
1144
7454
2694
3358
262
3358
41
1888
9004
9262
0
1144
7454
2694
9262
0406
6716
1956
1144
7454
2694
8201
679
9004
.dnd]

2405
2399
2341
2390
2393
2394
2395
2395
2395
22396
22396
22396
22396
22396
22396
22396
22374
22320
22384
22383
22390
22392


https://www.genome.jp/tools-bin/pushfile?200512180001fcVLR+clustalw.dnd

Group 23:
Group 24:
Group 25:
Group 26:
Group 27:
Group 28:
Group 29:
Group 30:
Group 31:
Group 32:
Group 33:
Group 34:
Group 35:
Group 36:
Group 37:
Group 38:
Group 39:
Group 40:
Group 41:

Sequences:

Sequences:

Sequences:
Sequences:
Sequences:
Sequences:
Sequences:
Sequences:
Sequences:
Sequences:

6 Score:22393

Sequences: 7 Score:22393
8 Score:22394

Sequences: 24 Score:22377
Sequences: 25 Score:22369
Sequences: 2 Score:22336
Sequences: 27 Score:22268
Sequences: 28 Score:22274
Sequences: 32 Score:22280
Sequences: 2 Score:22388
Sequences: 3 Score:22388
4 Score:22376

36 Score:22152

2 Score:22381

3 Score:22304

4 Score:22305

2 Score:22376

6 Score:22271

42 Score:21909

Alignment Score 7138012

CLUSTAL-Alignment file created [clustalw.aln]

clustalw.aln

CLUSTAL 2.1 multiple sequence alignment

NC_005831.2
IX504050.
KY829118.
KF530105.
KM@55634.
KM@55648.
KM@55649.
KM@55650.
MG428701.
KM@55632.
KMO55636.
KM@55637.
KM@55635.
KM@55633.
IX524171.
MG428702.
MG428700.
MG428699.
KMO55643.
KM@55646.
KM@55638.
KM@55644 .
KMO55642.
KM@55639.
KM@55640.
KM@55641.

RRRRPRRRRPBRRPRRPREBRPRREBRRPRRERRRERRBRERRBRRERR

MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWFCANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWFCANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA


https://www.genome.jp/tools-bin/pushfile?200512180001fcVLR+clustalw.aln
https://www.genome.jp/tools-bin/pushfile?200512180001fcVLR+clustalw.aln

KM@55645.
KM@55647.
KX179500.
MN306040.
MK334044.
MK334045.
KF530104.
KF530106.
KF530108.
KF530107.
LC488388.
MK334046.
MK334047.
JQ765563.
MN©26166.
MG772808.

NC_005831.2
JX504050.
KY829118.
KF530105.
KM@55634.
KM@55648.
KM@55649.
KM@55650.
MG428701.
KM@55632.
KM@55636.
KM@55637.
KM@55635.
KM@55633.
JX524171.
MG428702.
MG428700.
MG428699.
KM@55643.
KM@55646.
KM@55638.
KM@55644 .
KM@55642.
KM@55639.
KM@55640.
KM@55641.
KM@55645.
KM@55647.
KX179500.
MN306040.
MK334044.
MK334045.
KF530104.
KF530106.
KF530108.
KF530107.
LC488388.
MK334046.

RPRRPRPRRPRRPRRRRERRRERRBRRRR

PR RPRRPRRPRRPRRRPRRRRPRRPRPRRPREPRPRPBRPRRPRRERRBRERRPBRERRPRREPRBRREBRERRRERRRERRRR

MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFFTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFSTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFSTCNSNANLSMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFSTCNSNANISMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFSTCNSNANISMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFSTCNSNANISMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLVLPLASCFSTCNSNANISMLQLGVPDNSSTIVTGLLPTHWICANQSTSVYSA
MKLFLILLILPLVSCFSTCNSNASISMLQLGVPDNSSTIVTGLLPVHWICANQSTSTYPA
MKLFLILLILPLVSCFSTCNSNASISMLQLGVPDNSSTIVTGLLPVHWICANQSTSTYPA
MKLFLILLILPLVSCFSTCNSNASISMLQLGVPDNSSTIVTGLLPVHWICANQSTSTYPA
MKLFLILLILPLVSCFSTCNSNASISMLQLGVPDNSSTIVTGLLPVHWICANQSTSSYPA
MKLFLILLILPLVSCFSTCNSNASISMLQLGVPDNSSTIVTGLLPVHWICANQSTSTYPA
MKLFLILLILPLVSCFSTCNSNASISMLQLGVPDNSSTIVTGLLPVHWICANQSTSTYPA

okokokokokokok o kokok | kokok o kokokokokok e skokokokokokokokokokokoskokokokokokokokok ko kokokoskokokok o kK

NGFFYIDVGNHRSAFALHTGYYDANQYYIYVTNEIGLNASVTLKICKFSRNTTFDFLSNA
NGFFYIDVGNHRSAFALHTGYYDANQYYIYVTNEIGLNASVTLKICKFSRNTTFDFLSNA
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGTNTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGTNTTFDFLSNA
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
NGFFFIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGN-TTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGN-TTFDFLSNS
NGFFYIDVGNHRSAFALHTGYYDVNQYYIYVTNEIGLNASVTLKICKFGINTTFDFLSNS
KGFFYIDVGNHRSAFALHTGYYDANQYYIYVTNEIGLNASVTLKICKFRN-TTFDFLSNA
KGFFYIDVGNHRSAFALHTGYYDANQYYIYVTNEIGLNASVTLKICKFRN-TTFDFLSNA
KGFFYIDVGNHRSAFALHTGYYDANQYYIYVTNEIGLNASVTLKICKFRN-TTFDFLSNA
KGFFYIDVGNHRSAFALHTGYYDANQYYIYVTNEIGLNASVTLKICKFRN-TTFDFLSNA
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KMO55647.1:0.00000)
:0.00000)

:0.00065,

(
KMO55643.1:0.00000,
KM@55646.1:0.00073)
:0.00508)

:0.00000,
MG428699.1:0.00000)
:0.00000,
MG428700.1:0.00000)
:0.00000,
MG428702.1:0.00000)
:0.00000,
IX524171.1:0.00000)
:0.00000,
KM@55633.1:0.00000)
:0.00000,
KM@55635.1:0.00000)
:0.00000,

(
(
KM@55632.1:0.00000,
(
(
(

(
KM@55634.1:0.00074,

KMO55648.1:0.00000)
:0.00000,
KM@55649.1:0.00000)
:0.00000,
KM@55650.1:0.00000)
:0.00000,
MG428701.1:0.00000)
:0.00000)
:0.00000,
KM@55636.1:0.00000)
:0.00000,
KM@55637.1:0.00000) ;

Select tree menu Y || Exec



CLUSTALW Result Supplementary Material 6
Sequence Alignment of

MERS-CoV lIsolates

[clustalw.aln][clustalw.dnd][readme]
Select tree menu Y || Exec

CLUSTAL 2.1 Multiple Sequence Alignments

Sequence type explicitly set to Protein
Sequence format is Pearson
Sequence 1: JX869059 1353 aa

Sequence 2: MN481964.1 1353 aa
Sequence 3: MN481979.1 1353 aa
Sequence 4: MN723542.1 1353 aa
Sequence 5: MN723544.1 1353 aa
Sequence 6: MN735679.1 1353 aa
Sequence 7: MK967708.1 1353 aa
Sequence 8: MN403102.1 1353 aa
Sequence 9: MN365232.1 1353 aa
Sequence 10: MN120513.1 1353 aa
Sequence 11: MK858157.1 1353 aa
Sequence 12: MH029552.1 1353 aa
Sequence 13: MK462243.1 1353 aa
Sequence 14: MK462247.1 1353 aa
Sequence 15: MH978886.1 1353 aa
Sequence 16: MH978887.1 1353 aa
Sequence 17: MG757598.1 1353 aa
Sequence 18: MG757604.1 1353 aa
Sequence 19: MK357908.1 1353 aa
Sequence 20: MK280984.2 1353 aa
Sequence 21: MK®@52676.1 1353 aa
Sequence 22: MG546331.1 1353 aa
Sequence 23: MH822886.1 1353 aa
Sequence 24: MH371127.1 1353 aa
Sequence 25: MH454272.1 1353 aa
Sequence 26: KY673148.1 1353 aa
Sequence 27: KY581684.1 1353 aa
Sequence 28: MGO11351.2 1353 aa
Sequence 29: KX034094.1 1353 aa
Sequence 30: KX034095.1 1353 aa
Sequence 31: KX034100.1 1353 aa
Sequence 32: KT182957.1 1353 aa
Sequence 33: KU233362.1 1353 aa

Sequence 34: KT868868.1 1353 aa
Start of Pairwise alignments
Aligning...

Sequences (1:2) Aligned. Score: 99.8522


https://www.genome.jp/tools/clustalw/
https://www.genome.jp/tools/clustalw/clustalw_readme.html
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19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
14)
15)
16)
17)
18)
19)
20)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Score:
Score:
Score:
Score:
Score:
Score:
Score:
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Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

99.7044
99.6305
99.7783
99.7044
99.9261
99.8522
99.7044
99.8522
99.8522
99.9261
99.8522
99.1131
99.8522
99.8522
99.8522
99.8522
99.9261
99.8522
99.7044
99.7783
99.8522
99.8522
99.8522
99.8522
99.7783
99.9261
99.8522
99.9261
99.7783
99.9261
99.9261
100
99.9261
99.187
99.9261
99.9261
99.9261
99.9261
100
99.7783
99.7783
99.8522
99.9261
99.9261
99.9261
99.9261
99.8522
100
99.9261
99.7044
99.8522
99.8522
99.9261
99.8522
99.1131
99.8522
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Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(13:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(14:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(15:
(16:
(16:
(16:

21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
17)
18)
19)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.

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

99.8522
99.8522
99.8522
99.9261
99.7044
99.7044
99.7783
99.8522
99.8522
99.8522
99.8522
99.7783
99.9261
99.8522
99.7044
99.7044
99.7783
99.7044
98.9653
99.7044
99.7044
99.7044
99.8522
99.7783
99.5565
99.5565
99.6305
99.7044
99.7044
99.7044
99.7044
99.6305
99.7783
99.7044
100

99.9261
99.8522
99.1131
99.8522
99.8522
99.8522
99.8522
99.9261
99.7044
99.7044
99.7783
99.8522
99.8522
99.8522
99.8522
99.7783
99.9261
99.8522
99.9261
99.8522
99.1131
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Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
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(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
(16:
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(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
(17:
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(17:
(17:
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(18:
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(18:
(18:
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(19:
(19:
(19:
(19:
(19:
(19:
(19:
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20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
20)
21)
22)
23)
24)
25)
26)
27)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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99.8522
99.8522
99.8522
99.8522
99.9261
99.7044
99.7044
99.7783
99.8522
99.8522
99.8522
99.8522
99.7783
99.9261
99.8522
99.9261
99.187
99.9261
99.9261
99.9261
99.9261
100
99.7783
99.7783
99.8522
99.9261
99.9261
99.9261
99.9261
99.8522
100
99.9261
99.1131
99.8522
99.8522
99.8522
99.8522
99.9261
99.7044
99.7044
99.7783
99.8522
99.8522
99.8522
99.8522
99.7783
99.9261
99.8522
99.1131
99.1131
99.1131
99.1131
99.187
98.9653
99.0392
99.0392
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Sequences
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Sequences
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Sequences
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(22:
(23:
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(23:
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(20

(23

28)
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30)
31)
32)
33)
34)
21)
22)
23)
24)
25)
26)
27)
28)
29)

31)
32)
33)
34)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
24)
25)
26)
27)
28)
29)

31)
32)
33)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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1131
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.8522
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99.
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8522
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7044
7044

.7783
99.
99.
99.
99.
99.
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.8522
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99.
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99.
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99.
99.
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.9261
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99.
99.
99.
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99.
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99.
99.
99.
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.9261
99.
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7783
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8522
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7044
7044
7783
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7783
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7044
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99.
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99.
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Sequences
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26)
27)
28)
29)
30)
31)
32)
33)
34)
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27)
28)
29)
30)
31)
32)
33)
34)
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28)
29)
30)
31)
32)
33)
34)
28)
29)
30)
31)
32)
33)
34)
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30)
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34)
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32)
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34)
31)
32)
33)
34)
32)
33)
34)
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34)

Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
Aligned.
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Score:
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Score:
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8522

.7783
99.
99.
99.
99.
99.
99.
.8522
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99.
99.
99.
99.
99.
99.
99.
99.
99.
99.
.7783
99.
99.
99.
99.

7783
8522
9261
9261
9261
9261
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5565
6305
7044
7044
7044
7044
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7783
7044

7044
7044
7044
7044

.6305
99.
99.
99.
99.
99.
99.
.7044
99.
99.
99.
99.

7783
7044
7783
7783
7783
7783

8522
7783
8522
8522

.8522
99.
99.
99.
100
99.
99.
.9261
99.
99.
99.
99.

7783
9261
8522
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7783

8522
8522
7783
9261

.8522
99.
99.
100
99.
99.
99.
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9261

8522
9261
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Guide tree file created: [clustalw.dnd]

There are 33 groups

Start of

Aligning.

Group
Group
Group
Group
Group
Group
Group
Group
Group 9:

oNOUVT DA WNER

Group 10:
Group 11:
Group 12:
Group 13:
Group 14:
Group 15:
Group 16:
Group 17:
Group 18:
Group 19:
Group 20:
Group 21:
Group 22:
Group 23:
Group 24:
Group 25:
Group 26:
Group 27:
Group 28:
Group 29:
Group 30:
Group 31:
Group 32:
Group 33:

Multiple Alignment

Sequences: 2 Score:22442

Sequences: 2 Score:22444

Sequences: 4 Score:22423

Sequences: 2 Score:22427

Sequences: 6 Score:22425

Sequences: 7 Score:22427

Sequences: 2 Score:22431

Sequences: 3 Score:22422

Sequences: 10 Score:22422

Sequences: 2 Score:22447
Sequences: 12 Score:22427
Sequences: 13 Score:22429
Sequences: 2 Score:22444
Sequences: 3 Score:22435
Sequences: 16 Score:22421
Sequences: 2 Score:22416
Sequences: 18 Score:22410
Sequences: 2 Score:22414
Sequences: 20 Score:22406
Sequences: 2 Score:22418
Sequences: 3 Score:22430
Sequences: 4 Score:22434
Sequences: 5 Score:22436
Sequences: 6 Score:22438
Sequences: 26 Score:22423
Sequences: 2 Score:22419
Sequences: 3 Score:22416
Sequences: 2 Score:22414
Sequences: 5 Score:22409
Sequences: 31 Score:22413
Sequences: 32 Score:22423
Sequences: 2 Score:22344
Sequences: 34 Score:22336

Alignment Score 4714499

CLUSTAL-Alignment file created [clustalw.aln]

clustalw.

aln

CLUSTAL 2.1 multiple sequence alignment

KX034094.
KX034095.
MN723542.
MK462243.
MKO52676.
MG546331.

MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ

R RRRRR


https://www.genome.jp/tools-bin/pushfile?200513043907aRNUh+clustalw.dnd
https://www.genome.jp/tools-bin/pushfile?200513043907aRNUh+clustalw.aln
https://www.genome.jp/tools-bin/pushfile?200513043907aRNUh+clustalw.aln

MN481964.
MK280984.
MGO11351.
MG757604.
MH978886.
MH978887.
MN735679.
KX034100.
KT868868.
KT182957.
MK462247.
MH822886.
MK858157.
MH454272.
MN481979.
MN403102.
MG757598.
MH©29552.
MH371127.
KU233362.
MN723544.
MN365232.
MN120513.
KY673148.
KY581684.

JX869059

MK967708.
MK357908.

KX034094.
KX034095.
MN723542.
MK462243.
MK@52676.
MG546331.
MN481964.
MK280984.
MGO11351.
MG757604.
MH978886.
MH978887.
MN735679.
KX034100.
KT868868.
KT182957.
MK462247.
MH822886.
MK858157.
MH454272.
MN481979.
MN403102.
MG757598.
MH©29552.
MH371127.
KU233362.

RRRRPRRRPRRPRRRPRRPREPRPRREBRPRRPRRERRRERRBRERBNNERE

B

PR RPRRPRRPRRPRRPRRPRRRRPRPRPRPERBNNRRERRBRRERRRER

MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
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MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSVKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSLKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSLKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
MIHSVFLLMFLLTPTESYVDVGPDSLKSACIEVDIQQTFFDKTWPRPIDVSKADGIIYPQ
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DLTYEMLSLQQVVKALNESYIDLKELGNYTYYNKWPWYIWLGFIAGLVALALCVFFILCC
DLTYEMLSLQQVVKALNESYIDLKELGNYTYYNKWPWYIWLGFIAGLVALALCVFFILCC
DLTYEMLSLQQVVKALNESYIDLKELGNYTYYNKWPWYIWLGFIAGLVALALCVFFILCC
DLTYEMLSLQQVVKALNESYIDLKELGNYTYYNKWPWYIWLGFIAGLVALALCVFFILCC
DLTYEMLSLQQVVKALNESYIDLKELGNYTYYNKWPWYIWLGFIAGLVALALCVFFILCC
DLTYEMLSLQQVVKALNESYIDLKELGNYTYYNKWPWYIWLGFIAGLVALALCVFFILCC
DLTYEMLSLQQVVKALNESYIDLKELGNYTYYNKWPWYIWLGFIAGLVALALCVFFILCC



3k 3k 3k 3k 3k 3k 3k 3k >k >k 3k 5k K 3k 3k 3k %k >k 3k 5k K 3k 3k 3k >k >k 3k 3k %k 3k 3k 3k 5k >k 3k 3k %k 5k 3k 3k 5k >k 3k 3k %k 5k 3k 3k %k %k 3k 3k %k %k 3k %k k %k %k

KX034094.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
KX034095.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MN723542.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MK462243.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MK@52676.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MG546331.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MN481964.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MK280984.2 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MGO11351.2 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MG757604.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MH978886.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MH978887.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MN735679.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
KX034100.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
KT868868.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
KT182957.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MK462247.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MH822886.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MK858157.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MH454272.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MN481979.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MN403102.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MG757598.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MH@29552.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MH371127.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
KU233362.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MN723544.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MN365232.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MN120513.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
KY673148.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
KY581684.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
JX869059 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MK967708.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
MK357908.1 TGCGTNCMGKLKCNRCCDRYEEYDLEPHKVHVH
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clustalw.dnd

AN AN A A A A A AAAAAAAA

JX869059:0.00000,

(
MK967708.1:0.00370,
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MK357908.1:
:0.00290)
:0.00060,

(

(

(
MN723544.1:
MN365232.1:
:0.00000,
MN120513.1:
:0.00055,

(
KY673148.1:
KY581684.1:
:0.00056)
:0.00000)
:10.00014,

AN AN ASAAA

MN481979.1:
MN403102.1:
:0.00000,
MG757598.1:
:0.00000,
MH029552.1:
:0.00000,
MH371127.1:
:0.00000,
KU233362.1:
:0.00000)
:0.00000,

(
MK858157.1:
MH454272.1:
:0.00074)
:0.00000,

(
MK462247.1:
MH822886.1:
:0.00074)
:0.00000,

(

(
KX034100.1:

KT868868.1:
:0.00000,
KT182957.1:
:0.00074)
:0.00000,
MN735679.1:
:0.00000,

(
MH978886.1:

0.

0

0

0

0

0.

Q.

0.

0

0

0.

0.

00443)

.00074,
Q.

00148)

.00148)

.00143,
.00079)
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.00222)

.00000)

00000)
00000)

00000)

.00000,
0.

00148)

.00148,
Q.

00000)

.00000,
.00000)

.00074)

00074)

00000,



MH978887.1:0.00000)
:0.00074)
:0.00000,

(
MG757604.1:0.00074,

(
MK280984.2:0.00037,
MGO11351.2:0.00037)
:0.00037)

:0.00000)

:0.00000,
MN481964.1:0.00074)
:0.00000,

(
MK©52676.1:0.00074,
MG546331.1:0.00074)
:0.00000)

:0.00000,

(
MN723542.1:0.00000,
MK462243.1:0.00000)
:0.00074,

(
KX034094.1:0.00000,
KX034095.1:0.00000)
:10.00074) ;

Select tree menu Y || Exec
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Select tree menu Y || Exec

CLUSTAL 2.1 Multiple Sequence Alignments

Sequence type explicitly set to Protein
Sequence format is Pearson
Sequence 1: MT@19529.1WuhanFirstIsolateDecember 1273 aa

Sequence 2: MT434757.1IndiaApril 1273 aa
Sequence 3: MT415320.1IndiaMarch 1273 aa
Sequence 4: MT012098.1IndiaJanuary 1272 aa
Sequence 5: MT318827.1GermanyMarch 1273 aa
Sequence 6: MT291830.1ChinaWuhanDec2019 1273 aa
Sequence 7: MT291831.1ChinaBeijingJanuary 1273 aa
Sequence 8: MT396241.1ChinaMarch 1273 aa
Sequence 9: MT230904.1HongKongJanuary 1273 aa
Sequence 10: MT372481.1MalaysiaMarch 1273 aa
Sequence 11: MT396266.1NetherlandsApril 1273 aa
Sequence 12: MT263074.1PeruMarch 1273 aa
Sequence 13: MT300186.2NorthCarolinaApril 1273 aa
Sequence 14: MT350282.1BrazilMarch 1273 aa
Sequence 15: MT126808.1BrazilFebruary 1273 aa
Sequence 16: MT371574.1CzechRepublicMarch 1273 aa
Sequence 17: MT256924.2ColombiaMarch 1273 aa
Sequence 18: LC528233.1CruseShipFebruary 1273 aa
Sequence 19: MT@20781.2FinlandJanuary 1273 aa
Sequence 20: MT320538.2FranceMarch 1273 aa
Sequence 21: MT328035.1GreeceMarch 1273 aa
Sequence 22: MT320891.2IranMarch 1273 aa
Sequence 23: MT276598.1IsraelMarch 1273 aa
Sequence 24: MT276597.1IsraelFebruary 1273 aa
Sequence 25: MT@77125.1ItalyJanuary 1273 aa
Sequence 26: LC542809.1JapanMarch 1273 aa
Sequence 27: LC542976.1JapanFebruary 1273 aa
Sequence 28: LC529905.1JapanJanuary 1273 aa
Sequence 29: MT072688.1NepalJanuary 1273 aa
Sequence 30: MT240479.1PakistanMArch 1273 aa
Sequence 31: MT359231.1SerbiaApril 1273 aa
Sequence 32: MT324062.1SouthAfricaMarch 1273 aa
Sequence 33: MT304476.1SouthKoreaFebruary 1273 aa
Sequence 34: MT039890.1SouthKoreaJlanuary 1273 aa
Sequence 35: MTOO7544.1AustraliaJanuary 1273 aa
Sequence 36: MT359866.1SpainMarch 1273 aa
Sequence 37: MT233519.1SpainFebruary 1273 aa
Sequence 38: MT371050.1SrilankaMarch 1273 aa
Sequence 39: MT@93571.1SwedenFebruary 1273 aa
Sequence 40: MT374112.1TaiwanMarch 1273 aa
Sequence 41: MTO66176.1TaiwanFebruary 1273 aa
Sequence 42: MT0O66175.1TaiwanJanuary 1273 aa
Sequence 43: MT327745.1TurkiyeMarch 1273 aa
Sequence 44: MT192773.1VietNamJanuary 1273 aa
Sequence 45: MT233526.1WashingtonStateJanuary 1273 aa
Sequence 46: MN988713.1IllinoisJanuary 1273 aa

Sequence 47: MN997409.1ArizonaJanuary 1273 aa
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58:
59:
60:
61:
62:
63:
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76:
77:
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79:
80:
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82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:

MN994468.
MT@39888.
MTO39887.
MT304484.

MT304489
MT276330

MT304487

MT365033
MT415909

1CaliforniaJanuary
1MassachusettsJanuary
1WisconsinJanuary
1NewHampshireFebruary

.1TexasFebruary
.1FloridaFebruary
MT276328.
MT276326.
MT276324.
MT276323.
MT163716.
MT325628.
MT325629.
MT325627.
MT325625.
MT325622.
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325597.
MT325595.
MT325593.
MT325591.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT325578.
MT325575.
MT308700.
MT304478.
MT304477.
.10regonMarch
MT304491.
MT188341.
MT192765.
MT251974.
MT344949.
MT246472.
MT358744.
.1NewYorkApril
.1VirginiaApril

10regonFebruary
1GeorgiaFebruary
1CaliforniaFebruary
1RhodeIslandFebruary

1WashingtonStateFebruary

1VirginiaMarch
1MassachusettsMArch
1NewYorkMarch
1SouthCarolinaMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NevadaMarch
1NewHampshireMarch
1NebraskaMarch
1NorthCarolinaMarch
1MontanaMarch
1MarylandMarch
lLouisianaMarch
1KansasMarch
1IndianaMarch
1I1linoisMarch
1GeorgiaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch

1TexasMarch
1MinnesotaMarch
1CaliforniaMarch
1ConnecticutMarch
1HawaiiMarch
1WashingtonStateMarch
1WashingtonStateApril

Pairwise alignments
Aligning...
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(1:
(1:
(1:
(1:
(1:

(1:
(1:
(1:

2) Aligned. Score: 100

:3) Aligned. Score: 99.9214

4) Aligned. Score: 99.6855

5) Aligned. Score: 99.9214

6) Aligned. Score: 100

7) Aligned. Score: 100

8) Aligned. Score: 100

9) Aligned. Score: 99.9214

:10) Aligned. Score: 100

11) Aligned. Score: 99.9214
12) Aligned. Score: 99.9214
13) Aligned. Score: 99.9214
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Sequences (86:88) Aligned. Score: 99.9214
Sequences (86:89) Aligned. Score: 99.9214
Sequences (86:90) Aligned. Score: 100
Sequences (86:91) Aligned. Score: 100
Sequences (86:92) Aligned. Score: 100
Sequences (87:88) Aligned. Score: 99.9214
Sequences (87:89) Aligned. Score: 99.9214
Sequences (87:90) Aligned. Score: 100
Sequences (87:91) Aligned. Score: 100
Sequences (87:92) Aligned. Score: 100
Sequences (88:89) Aligned. Score: 100
Sequences (88:90) Aligned. Score: 99.9214
Sequences (88:91) Aligned. Score: 99.9214
Sequences (88:92) Aligned. Score: 99.9214
Sequences (89:90) Aligned. Score: 99.9214
Sequences (89:91) Aligned. Score: 99.9214
Sequences (89:92) Aligned. Score: 99.9214
Sequences (90:91) Aligned. Score: 100
Sequences (90:92) Aligned. Score: 100
Sequences (91:92) Aligned. Score: 100
Guide tree file created: [clustalw.dnd]

There are 91 groups
Start of Multiple Alignment

Aligning...

Group 1: Sequences: 2 Score:21097

Group 2: Sequences: 2 Score:21125

Group 3: Sequences: 4 Score:21111

Group 4: Sequences: 2 Score:21124

Group 5: Sequences: 3 Score:21124

Group 6: Sequences: 4 Score:21124

Group 7: Sequences: 5 Score:21124

Group 8: Sequences: 6 Score:21124

Group 9: Sequences: 7 Score:21124

Group 10: Sequences: 8 Score:21124
Group 11: Sequences: 9 Score:21124
Group 12: Sequences: 10 Score:21124
Group 13: Sequences: 11 Score:21124
Group 14: Sequences: 12 Score:21124
Group 15: Sequences: 13 Score:21124
Group 16: Sequences: 14 Score:21124
Group 17: Sequences: 15 Score:21124
Group 18: Sequences: 16 Score:21124
Group 19: Sequences: 17 Score:21124
Group 20: Sequences: 18 Score:21124
Group 21: Sequences: 19 Score:21124
Group 22: Sequences: 20 Score:21124
Group 23: Sequences: 21 Score:21124
Group 24: Sequences: 22 Score:21124
Group 25: Sequences: 23 Score:21124
Group 26: Sequences: 24 Score:21124
Group 27: Sequences: 25 Score:21124
Group 28: Sequences: 26 Score:21124
Group 29: Sequences: 27 Score:21124
Group 30: Sequences: 28 Score:21124
Group 31: Sequences: 29 Score:21124
Group 32: Sequences: 30 Score:21124
Group 33: Sequences: 31 Score:21124
Group 34: Sequences: 32 Score:21124
Group 35: Sequences: 33 Score:21124

Group 36: Sequences: 34 Score:21124


https://www.genome.jp/tools-bin/pushfile?200513013416k8YVY+clustalw.dnd

Group 37: Sequences: 35 Score:21124

Group 38: Sequences: 36 Score:21124
Group 39: Sequences: 37 Score:21124
Group 40: Sequences: 38 Score:21124
Group 41: Sequences: 39 Score:21104
Group 42: Sequences: 43 Score:21102
Group 43: Sequences: 2 Score:21116
Group 44: Sequences: 45 Score:21108
Group 45: Sequences: 2 Score:21103
Group 46: Sequences: 2 Score:21102
Group 47: Sequences: 4 Score:21102
Group 48: Sequences: 49 Score:21097
Group 49: Sequences: 2 Score:21125
Group 50: Sequences: 51 Score:21113
Group 51: Sequences: 52 Score:21104
Group 52: Sequences: 53 Score:21104
Group 53: Sequences: 54 Score:21113
Group 54: Sequences: 55 Score:21113
Group 55: Sequences: 56 Score:21114
Group 56: Sequences: 57 Score:21114
Group 57: Sequences: 58 Score:21114
Group 58: Sequences: 59 Score:21114
Group 59: Sequences: 60 Score:21114
Group 60: Sequences: 61 Score:21114
Group 61: Sequences: 62 Score:21115
Group 62: Sequences: 63 Score:21115
Group 63: Sequences: 64 Score:21115
Group 64: Sequences: 65 Score:21115
Group 65: Sequences: 66 Score:21115
Group 66: Sequences: 67 Score:21115
Group 67: Sequences: 68 Score:21115
Group 68: Sequences: 69 Score:21116
Group 69: Sequences: 70 Score:21116
Group 70: Sequences: 71 Score:21116
Group 71: Sequences: 72 Score:21116
Group 72: Sequences: 73 Score:21116
Group 73: Sequences: 74 Score:21116
Group 74: Sequences: 75 Score:21116
Group 75: Sequences: 76 Score:21116
Group 76: Sequences: 77 Score:21117
Group 77: Sequences: 78 Score:21117
Group 78: Sequences: 79 Score:21117
Group 79: Sequences: 80 Score:21117
Group 80: Sequences: 81 Score:21117
Group 81: Sequences: 82 Score:21117
Group 82: Sequences: 83 Score:21117
Group 83: Sequences: 84 Score:21117
Group 84: Sequences: 85 Score:21117
Group 85: Sequences: 86 Score:21117
Group 86: Sequences: 87 Score:21117
Group 87: Sequences: 88 Score:21118
Group 88: Sequences: 89 Score:21118
Group 89: Sequences: 90 Score:21118
Group 90: Sequences: 91 Score:21118
Group 91: Sequences: 92 Score:20996

Alignment Score -9676132

CLUSTAL-Alignment file created [clustalw.aln]

clustalw.aln


https://www.genome.jp/tools-bin/pushfile?200513013416k8YVY+clustalw.aln
https://www.genome.jp/tools-bin/pushfile?200513013416k8YVY+clustalw.aln

CLUSTAL 2.1 multiple sequence alignment
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MT192765.
MT251974.
MT358744.
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MT350282.
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MT359866.
MT374112.
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1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1vietNamJanuary
1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJlanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS

MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHS
Hok ok ok ook ok ok ok ok Ok koK R ok kR ROk ok ok o Ok koK R koK Ok koK Rk ok ROk K

TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI



MT325595.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744
MT365033
MT415909.
MT415320.
MT327745.
MT325597.
MT020781.
MT@39890.
MTo07544
MTO93571
MT304487.
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716.
MT276324.
MT276326.
MT276328.
MT@39887
MTO39888
MN994468.
MN997409.
MN988713.
MT233526.
MT192773.
MT@66175.
MTO66176
MT371050.
MT233519.
MT304476.
MT240479.
MTO72688.
LC529905.
LC542976.
LC542809
MTO77125.
MT276597.
MT320891.
LC528233.
MT256924.
MT126808.
MT372481.
MT396241.
MT291831.
MT291830.

1NewHampshireMarch
1MontanaMarch
1MarylandMarch
1LouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch

.1WashingtonStateApril
.1NewYorkApril

1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary
1SouthKoreaJanuary

.1AustraliaJanuary
.1SwedenFebruary

10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1virginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary

.1WisconsinJanuary
.1MassachusettsJanuary

1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1VietNamJanuary
1TaiwanJanuary

.1TaiwanFebruary

1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary

.1JapanMarch

1ItalyJanuary
1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJanuary
1ChinaWuhanDec2019

TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTKGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI



MT434757.
MT019529.
MT012098.

MT304489
MT325575.
MT344949.
MT246472.
MT318827.
MT396266.
MT263074.
MT300186
MT371574
MT320538.
MT328035.
MT276598.
MT359231.
MT324062.
MT359866.
MT374112.
MT304484
MT276330.
MT276323.
MT325629.
MT325627.
MT325622.
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744
MT365033.
MT415909.
MT415320.
MT327745.
MT325597.
MT@20781.
MT@39890
MTo07544.
MT@93571.
MT304487.
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.

1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

.1TexasFebruary

1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch

.2NorthCarolinaApril
.1CzechRepublicMarch

2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch
1TaiwanMarch

.1NewHampshireFebruary

1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
lLouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch

.1WashingtonStateApril

1NewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary

.1SouthKoreaJanuary

1Australialanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1NorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch

TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI
TQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNI

K ok ok ok ok ok ok sk ok ook ok ok ok skok ok kok kok ok sk o sk ok ok ook ok ook ok ok ok ook ok ok ok ok ok okok ok ok ok ok

IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK



MT325628.
MT163716.
MT276324.
MT276326.
MT276328
MTO39887
MT@39888.
MN994468.
MN997409.
MN988713.
MT233526.
MT192773.
MTO66175
MTO66176
MT371050.
MT233519.
MT304476.
MT240479.
MTO72688.
LC529905.
LC542976
LC542809
MTO77125.
MT276597.
MT320891.
LC528233.
MT256924.
MT126808
MT372481
MT396241.
MT291831.
MT291830.
MT434757.
MT@19529.
MT012098.

MT304489.
MT325575.
MT344949.
MT246472.
MT318827.
MT396266.
MT263074.
MT300186
MT371574.
MT320538.
MT328035.
MT276598.
MT359231.
MT324062.
MT359866
MT374112.
MT304484.
MT276330.
MT276323.
MT325629.
MT325627.
MT325622
MT325621.
MT325610.
MT325605.

1VirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary

.10regonFebruary
.1WisconsinJanuary

1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1VietNamJanuary

.1TaiwanJanuary
.1TaiwanFebruary

1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary

.1JapanFebruary
.1JapanMarch

1ItalyJanuary
1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch

.1BrazilFebruary
.1MalaysiaMarch

1ChinaMarch
1ChinaBeijingJanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch

.2NorthCarolinaApril

1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch

.1SpainMarch

1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch

.1NewJerseyMarch

1IowaMarch
1UtahMarch
1RhodeIslandMarch

IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYHK-NNK
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SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY



MT325604.
MT325598.
MT325595.
MT325588.
MT325587
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744.
MT365033.
MT415909.
MT415320.
MT327745.
MT325597.
MT020781
MT039890
MTO07544.
MTO93571.
MT304487.
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593
MT325625.
MT325628.
MT163716.
MT276324.
MT276326
MT276328
MT@39887.
MTO39888.
MN994468.
MN997409.
MN988713.
MT233526.
MT192773
MTO66175
MTO66176.
MT371050.
MT233519.
MT304476.
MT240479.
MTO72688.
LC529905
LC542976.
LC542809.
MTO77125.
MT276597.
MT320891.
LC528233.
MT256924.
MT126808
MT372481.
MT396241.

1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch

.1MarylandMarch

1LouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1NewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch

.2FinlandJanuary
.1SouthKoreaJanuary

1AustraliaJanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1INorthCarolinaMarch

.1NebraskaMarch

1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary

.1GeorgiaFebruary
.10regonFebruary

1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua

.1vietNamJanuary
.1TaiwanJanuary

1TaiwanFebruary
1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary

.1JapanJanuary

1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch

.1BrazilFebruary

1MalaysiaMarch
1ChinaMarch

SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY



MT291831.
MT291830.
MT434757.
MT@19529.
MT012098

MT304489.
MT325575.
MT344949.
MT246472.
MT318827.
MT396266
MT263074.
MT300186.
MT371574.
MT320538.
MT328035.
MT276598.
MT359231.
MT324062.
MT359866
MT374112.
MT304484.
MT276330.
MT276323.
MT325629.
MT325627.
MT325622
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744.
MT365033.
MT415909.
MT415320.
MT327745.
MT325597.
MT020781.
MT@39890.
MTe07544.
MTO93571.
MT304487.
MT188341.
MT230904
MT350282.
MT325578.
MT325591.

1ChinaBeijingJlanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec

.1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch

.1NetherlandsApril

1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch

.1SpainMarch

1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch

.1NewJerseyMarch

1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch

.1MarylandMarch

lLouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1INewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary
1SouthKoreaJanuary
1AustraliaJanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch

.1HongKongJanuary

1BrazilMarch
1I1linoisMarch
1NorthCarolinaMarch

SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY
SWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGY

3k 3k 3k 3k 3k 3k >k 3k ok 3k 5k >k 5k >k 3k 5k 3k 5k >k 5k >k 3k >k 3k 5k 3k 5k >k 5k >k 3k 5k 3k 5k >k 5k >k 3k >k 3k >k >k 5k %k %k %k k k k k

FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFWALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRRYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT



MT325593.
MT325625.
MT325628.
MT163716.
MT276324
MT276326
MT276328.
MTO39887.
MTO39888.
MN994468.
MN997409.
MN988713.
MT233526
MT192773
MTO66175.
MTO66176.
MT371050.
MT233519.
MT304476.
MT240479.
MTO72688
LC529905
LC542976.
LC542809.
MTO77125.
MT276597.
MT320891.
LC528233
MT256924.
MT126808.
MT372481.
MT396241.
MT291831.
MT291830.
MT434757.
MT@19529.
MT012098

MT304489.
MT325575.
MT344949.
MT246472.
MT318827
MT396266
MT263074.
MT300186.
MT371574.
MT320538.
MT328035.
MT276598.
MT359231
MT324062.
MT359866.
MT374112.
MT304484.
MT276330.
MT276323.
MT325629.
MT325627.
MT325622.
MT325621.

1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru

.1CaliforniaFebruary
.1GeorgiaFebruary

10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary

.1WashingtonStateJanua
.1VietNamJanuary

1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch

.1NepalJanuary
.1JapanJanuary

1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch

.1CruseShipFebruary

2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJlanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec

.1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch

.1GermanyMarch
.1NetherlandsApril

1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch

.1SerbiaApril

1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch

FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
FKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLT
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MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744.
MT365033.
MT415909.
MT415320.
MT327745.
MT325597.
MTO20781.
MT@39890.
MTe07544.
MT@93571.
MT304487.
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716.
MT276324.
MT276326.
MT276328.
MTO39887.
MTO39888.
MN994468.
MN997409.
MN988713.
MT233526.
MT192773.
MTO66175.
MT@66176.
MT371050.
MT233519.
MT304476.
MT240479.
MTO72688.
LC529905.
LC542976.
LC542809.
MTO77125.
MT276597.
MT320891.
LC528233.
MT256924.
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1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
lLouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1NewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary
1SouthKoreaJlanuary
1AustraliaJanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1NorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1vietNamJanuary
1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
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MT325627.
MT325622.
MT325621.
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MT325595
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MT325587.
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1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJlanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch

.1WashingtonStateMarch
.1GermanyMarch

1NetherlandsApril
1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch

.1SerbiaApril

1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary

.1RhodeIslandFebruary

1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch

.1NewHampshireMarch

1MontanaMarch
1MarylandMarch
1LouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1NewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary
1SouthKoreaJanuary
1AustraliaJanuary
1SwedenFebruary

.10regonMarch

1MinnesotaMarch
1HongKongJlanuary
1BrazilMarch
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MT325578.
MT325591.
MT325593.
MT325625
MT325628
MT163716
MT276324.
MT276326.
MT276328.
MTO39887.
MTO39888.
MN994468.
MN997409
MN988713
MT233526.
MT192773.
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MTO72688.
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MTO77125.
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MT372481.
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MT@19529.
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MT304489.
MT325575.
MT344949.
MT246472
MT318827.
MT396266.
MT263074.
MT300186.
MT371574.
MT320538.
MT328035.
MT276598.
MT359231.
MT324062.
MT359866.
MT374112.
MT304484.
MT276330
MT276323
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1I1linoisMarch
1NorthCarolinaMarch
1NebraskaMarch

.1SouthCarolinaMarch
.1vVirginiaMarch
.1WashingtonStateFebru

1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary

.1ArizonaJanuary
.1I1linoisJanuary

1WashingtonStateJanua
1VietNamJanuary
1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch
1SpainFebruary

.1SouthKoreaFebruary

1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch
1ItalyJanuary

.1IsraelFebruary

2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJanuary
1ChinaWuhanDec2019

.1IndiaApril

1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch

.1WashingtonStateMarch

1GermanyMarch
1NetherlandsApril
1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary

.1FloridaFebruary
.1RhodeIslandFebruary

1MassachusettsMArch
1NewYorkMarch
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MT325622.
MT325621.
MT325610.
MT325605
MT325604
MT325598.
MT325595.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744.
MT365033.
MT415909
MT415320.
MT327745.
MT325597.
MT020781.
MT@39890.
MTe07544.
MT@93571
MT304487
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625
MT325628
MT163716.
MT276324.
MT276326.
MT276328.
MTO39887.
MT@39888.
MN994468
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MT233526.
MT192773.
MTO66175.
MTO66176.
MT371050.
MT233519
MT304476.
MT240479.
MTO72688.
LC529905.
LC542976.
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MT276597
MT320891.
LC528233.

1NewJerseyMarch
1IowaMarch
1UtahMarch

.1RhodeIslandMarch
.1PennsylvaniaMarch

10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
lLouisianaMarch
1KansasMarch
1IndianaMarch

.1MichiganMarch

1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1INewYorkApril

.1VirginiaApril

1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary
1SouthKoreaJanuary
1AustraliaJanuary

.1SwedenFebruary
.10regonMarch

1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1llinoisMarch
1NorthCarolinaMarch
1NebraskaMarch

.1SouthCarolinaMarch
.1VirginiaMarch

1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary
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1I1linoisJanuary
1WashingtonStateJanua
1VietNamJanuary
1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch

.1SpainFebruary

1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch

.1ItalyJanuary
.1IsraelFebruary

2IranMarch
1CruseShipFebruary
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MT256924.
MT126808.
MT372481.
MT396241.
MT291831
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MT434757.
MT@19529.
MT012098.
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MT325575
MT344949.
MT246472.
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MT263074.
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MT371574.
MT320538.
MT328035.
MT276598.
MT359231.
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MT374112.
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MT325621.
MT325610.
MT325605
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MT325581.
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MT304491.
MT192765.
MT251974.
MT358744.
MT365033
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2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch

.1ChinaBeijingJanuary

1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary

.1GeorgiaMarch

1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch
1TaiwanMarch

.1NewHampshireFebruary
.1FloridaFebruary

1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch

.1RhodeIslandMarch
.1PennsylvaniaMarch

10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
1LouisianaMarch
1KansasMarch
1IndianaMarch

.1MichiganMarch

1FLoridaMarch
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MT320538.
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MT276598.
MT359231.
MT324062.
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MT374112.
MT304484.
MT276330.
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1I1linoisMarch
1INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1vVirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
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1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1vietNamJanuary
1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJlanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
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MT325622.
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
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MT192765.
MT251974.
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MT365033.
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MT415320.
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MT325597.
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MT@93571.
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MT350282.
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MT325628.
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1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
1LouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch

.1WashingtonStateApril

1NewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary

.1SouthKoreaJanuary
.1AustraliaJanuary

1SwedenFebruary
10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary

.1WisconsinJanuary
.1MassachusettsJanuary

1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1VietNamJanuary
1TaiwanJanuary

.1TaiwanFebruary

1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
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1JapanMarch
1ItalyJanuary
1IsraelFebruary
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LC528233.
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MT291831.
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MT344949.
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MT325587.
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2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary

.1MalaysiaMarch

1ChinaMarch
1ChinaBeijingJanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

.1TexasFebruary

1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch

.2NorthCarolinaApril
.1CzechRepublicMarch

2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch

.1SpainMarch

1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
1LouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
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1ConnecticutMarch
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10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1virginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
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1WisconsinJanuary
1MassachusettsJanuary
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1ArizonaJanuary
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1WashingtonStateJanua
1vietNamJanuary
1TaiwanJanuary
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1SpainFebruary
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1PakistanMArch
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2IranMarch
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2ColombiaMarch
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1ChinaMarch
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1IndiaApril
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1IndiaJanuary
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1GeorgiaMarch
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VLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP
VLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP
VLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP
VLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP



MT276330.
MT276323.
MT325629.
MT325627.
MT325622
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744.
MT365033.
MT415909.
MT415320.
MT327745.
MT325597.
MT020781
MT@39890.
MTO07544.
MT@93571.
MT304487.
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716.
MT276324.
MT276326
MT276328
MTO39887.
MTO39888.
MN994468.
MN997409.
MN988713.
MT233526.
MT192773
MTO66175.
MTO66176.
MT371050.
MT233519.
MT304476.
MT240479.
MTO72688
LC529905.
LC542976.
LC542809.

1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch

.1NewJerseyMarch

1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch

.1MarylandMarch

1LouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1INewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch

.2FinlandJanuary

1SouthKoreaJanuary
1AustraliaJanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary

.1GeorgiaFebruary
.10regonFebruary

1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua

.1vietNamJanuary

1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch

.1NepalJanuary

1JapanJanuary
1JapanFebruary
1JapanMarch
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MT372481.
MT396241.
MT291831.
MT291830.
MT434757.
MT@19529.
MT012098

MT304489.
MT325575.
MT344949.
MT246472.
MT318827.
MT396266
MT263074.
MT300186.
MT371574.
MT320538.
MT328035.
MT276598.
MT359231
MT324062.
MT359866.
MT374112.
MT304484.
MT276330.
MT276323.
MT325629.
MT325627.
MT325622
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744.
MT365033.
MT415909.
MT415320.
MT327745.
MT325597.
MT020781.
MT@39890.

1ItalyJanuary
1IsraelFebruary
2IranMarch

.1CruseShipFebruary

2ColombiaMarch

.1BrazilFebruary

1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec

.1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch

.1NetherlandsApril

1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch

.1SerbiaApril

1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch

.1NewJerseyMarch

1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch

.1MarylandMarch

lLouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1INewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary
1SouthKoreaJanuary
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VLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP
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VLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP
VLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP
VLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP

3k 3k 3k 3k 3k 3k >k 3k ok 3k 5k >k 5k >k 3k 5k 3k 5k >k 5k >k 3k >k 3k 5k >k 5k %k 5k >k 3k >k 3k 5k >k 5k >k %k >k 3k 5k >k 5k %k %k %k k *k k k

GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFXTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQGVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL



MTe07544.
MTO93571.
MT304487.
MT188341.
MT230904
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716.
MT276324
MT276326
MT276328.
MTO39887.
MTO39888.
MN994468.
MN997409.
MN988713.
MT233526
MT192773
MTO66175.
MTO66176.
MT371050.
MT233519.
MT304476.
MT240479.
MTO72688
LC529905.
LC542976.
LC542809.
MTO77125.
MT276597.
MT320891.
LC528233
MT256924.
MT126808.
MT372481.
MT396241.
MT291831.
MT291830.
MT434757.
MT@19529.
MT012098

MT304489.
MT325575.
MT344949.
MT246472.
MT318827
MT396266.
MT263074.
MT300186.
MT371574.
MT320538.
MT328035.
MT276598.
MT359231.
MT324062.
MT359866.

1AustraliaJanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch

.1HongKongJanuary

1BrazilMarch
1I1linoisMarch
1INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru

.1CaliforniaFebruary
.1GeorgiaFebruary

10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary

.1WashingtonStateJanua
.1VietNamJanuary

1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch

.1NepalJanuary

1JapanJanuary
1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch

.1CruseShipFebruary

2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec

.1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch

.1GermanyMarch

1NetherlandsApril
1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch

GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVATIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
GTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCL
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IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSITIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
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MT325598.
MT325595
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744.
MT365033.
MT415909.
MT415320.
MT327745
MT325597.
MTO20781.
MT@39890.
MT@07544.
MT@93571.
MT304487.
MT188341.
MT230904
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716
MT276324
MT276326.
MT276328.
MT@39887.
MTO39888.
MN994468.
MN997409.
MN988713
MT233526.
MT192773.
MTO66175.
MT@66176.
MT371050.
MT233519.
MT304476
MT240479.
MT@72688.
LC529905.

1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary

.1RhodeIslandFebruary

1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch

.1NewHampshireMarch

1MontanaMarch
1MarylandMarch
1LouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1NewYorkApril
1VirginiaApril
1IndiaMarch

.1TurkiyeMarch

1NevadaMarch
2FinlandJanuary
1SouthKoreaJlanuary
1AustraliaJanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch

.1HongKongJanuary

1BrazilMarch
1I1linoisMarch
1NorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch

.1WashingtonStateFebru
.1CaliforniaFebruary

1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary

.1I1linoisJanuary

1WashingtonStateJanua
1vietNamJanuary
1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch
1SpainFebruary

.1SouthKoreaFebruary

1PakistanMArch
1NepalJanuary
1JapanJanuary
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IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSITIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG
IGAEHVNNSYECDIPIGAGICASYQTQTNSPRRARSVASQSIIAYTMSLG



LC542976.
LC542809.
MTO77125.
MT276597.
MT320891.
LC528233.
MT256924.
MT126808.
MT372481.
MT396241.
MT291831.
MT291830.
MT434757.
MT@19529.
MT012098.

MT304489.
MT325575.
MT344949.
MT246472.
MT318827.
MT396266.
MT263074.
MT300186.
MT371574.
MT320538.
MT328035.
MT276598.
MT359231.
MT324062.
MT359866.
MT374112.
MT304484.
MT276330.
MT276323.
MT325629.
MT325627.
MT325622.
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744.
MT365033.
MT415909.
MT415320.
MT327745.
MT325597.

1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
lLouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1INewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
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AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
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AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
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AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
AENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
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MT020781.
MT@39890.
MTO07544.
MT@93571.
MT304487
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628
MT163716
MT276324.
MT276326.
MT276328.
MTO39887.
MTO39888.
MN994468.
MN997409
MN988713
MT233526.
MT192773.
MT@66175.
MTO66176.
MT371050.
MT233519
MT304476
MT240479.
MTO72688.
LC529905.
LC542976.
LC542809.
MTO77125.
MT276597
MT320891.
LC528233.
MT256924.
MT126808.
MT372481.
MT396241.
MT291831.
MT291830.
MT434757
MT@19529.
MT012098.

MT304489.
MT325575.
MT344949.
MT246472.
MT318827.
MT396266.
MT263074.
MT300186.
MT371574.
MT320538.
MT328035.
MT276598.
MT359231.

2FinlandJanuary
1SouthKoreaJanuary
1AustraliaJanuary
1SwedenFebruary

.10regonMarch

1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch

.1VirginiaMarch
.1WashingtonStateFebru

1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary

.1ArizonaJanuary
.1I1linoisJanuary

1WashingtonStateJanua
1VietNamJanuary
1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch

.1SpainFebruary
.1SouthKoreaFebruary

1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch
1ItalyJanuary

.1IsraelFebruary

2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJlanuary
1ChinaWuhanDec2019

.1IndiaApril

1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
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NLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGF
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MT359866.
MT374112.
MT304484.
MT276330
MT276323
MT325629.
MT325627.
MT325622.
MT325621.
MT325610.
MT325605.
MT325604
MT325598.
MT325595.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700
MT304478.
MT304477.
MT304491.
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MT358744.
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MT@93571
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MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628
MT163716.
MT276324.
MT276326.
MT276328.
MTO39887.
MTO39888.
MN994468
MN997409.
MN988713.
MT233526.
MT192773.
MTO66175.
MTO66176.
MT371050.
MT233519
MT304476.
MT240479.

1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary

.1FloridaFebruary
.1RhodeIslandFebruary

1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch

.1PennsylvaniaMarch

10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
lLouisianaMarch
1KansasMarch
1IndianaMarch

.1MichiganMarch

1FLoridaMarch
1ArizonaMarch
1TexasMarch
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1I1linoisMarch
INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary

.1WisconsinJanuary

1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1VietNamJanuary

.1TaiwanJanuary
.1TaiwanFebruary

1SriLankaMarch
1SpainFebruary

CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM



MT304476.
MT240479.
MTO72688.
LC529905.
LC542976.
LC542809.
MTO77125.
MT276597.
MT320891.
LC528233.
MT256924.
MT126808.
MT372481.
MT396241.
MT291831.
MT291830.
MT434757.
MT@19529.
MT012098.

MT304489.
MT325575.
MT344949.
MT246472.
MT318827.
MT396266.
MT263074.
MT300186.
MT371574.
MT320538.
MT328035.
MT276598.
MT359231.
MT324062.
MT359866.
MT374112.
MT304484.
MT276330.
MT276323.
MT325629.
MT325627.
MT325622.
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744.
MT365033.

1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJlanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
1LouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1NewYorkApril

CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
CAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
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QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD



MT415909.
MT415320.
MT327745.
MT325597.
MTO20781.
MT@39890.
MTe07544.
MT@93571.
MT304487.
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716.
MT276324.
MT276326.
MT276328.
MTO39887.
MTO39888.
MN994468.
MN997409.
MN988713.
MT233526.
MT192773.
MTO66175.
MT@66176.
MT371050.
MT233519.
MT304476.
MT240479.
MTO72688.
LC529905.
LC542976.
LC542809.
MTO77125.
MT276597.
MT320891.
LC528233.
MT256924.
MT126808.
MT372481.
MT396241.
MT291831.
MT291830.
MT434757.
MT@19529.
MT012098.

MT304489.
MT325575.
MT344949.
MT246472.
MT318827.
MT396266.
MT263074.
MT300186.
MT371574.

1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary
1SouthKoreaJlanuary
1AustraliaJanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1NorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1vietNamJanuary
1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJlanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch

QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD

QMAYRFNGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQD
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VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR



MT320538.
MT328035.
MT276598.
MT359231.
MT324062.
MT359866.
MT374112.
MT304484.
MT276330.
MT276323.
MT325629.
MT325627.
MT325622
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744.
MT365033.
MT415909.
MT415320.
MT327745.
MT325597.
MT020781
MT@39890.
MTe07544.
MT@93571.
MT304487.
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716.
MT276324.
MT276326
MT276328.
MTO39887.
MTO39888.
MN994468.
MN997409.
MN988713.
MT233526.
MT192773.
MT@66175.
MTO66176.

2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch

.1NewJerseyMarch

1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch

.1MarylandMarch

1LouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril
1NewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch

.2FinlandJanuary

1SouthKoreaJanuary
1AustraliaJanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary

.1GeorgiaFebruary

10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1VietNamJanuary
1TaiwanJanuary
1TaiwanFebruary

VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
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VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR



MT371050.
MT233519.
MT304476.
MT240479.
MTO72688
LC529905
LC542976.
LC542809.
MTO77125
MT276597.
MT320891.
LC528233.
MT256924.
MT126808
MT372481.
MT396241.
MT291831.
MT291830.
MT434757.
MT@19529.
MT012098

MT304489.
MT325575.
MT344949.
MT246472.
MT318827.
MT396266
MT263074.
MT300186.
MT371574.
MT320538.
MT328035.
MT276598.
MT359231
MT324062.
MT359866.
MT374112.
MT304484.
MT276330.
MT276323.
MT325629.
MT325627.
MT325622
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.

1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch

.1NepalJanuary
.1JapanJanuary

1JapanFebruary
1JapanMarch

.1ItalyJanuary

1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch

.1BrazilFebruary

1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec

.1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch

.1NetherlandsApril

1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch
1GreeceMarch
1IsraelMarch

.1SerbiaApril

1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch

.1NewJerseyMarch

1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
lLouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch

VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
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VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR
VVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGR

3k 3k 3k 5k >k 3k >k 3k ok 3k 5k >k 5k >k 3k 5k %k 5k >k 5k >k 3k >k 3k 5k >k 5k %k 5k >k 3k >k 3k 5k >k 5k >k 3k >k %k 5% >k 5k %k k %k k *k k k

LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM



MT358744.
MT365033.
MT415909.
MT415320.
MT327745.
MT325597.
MT020781.
MT@39890.
MTe07544.
MT@93571.
MT304487.
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716.
MT276324.
MT276326.
MT276328.
MTO39887.
MT@39888.
MN994468.
MN997409.
MN988713.
MT233526.
MT192773.
MTO66175.
MTO66176.
MT371050.
MT233519.
MT304476.
MT240479.
MTO72688.
LC529905.
LC542976.
LC542809.
MTO77125.
MT276597.
MT320891.
LC528233.
MT256924.
MT126808.
MT372481.
MT396241.
MT291831.
MT291830.
MT434757.
MT@19529.
MT012098.

MT304489.
MT325575.
MT344949.
MT246472.
MT318827.
MT396266.
MT263074.

1WashingtonStateApril
1INewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary
1SouthKoreaJanuary
1AustraliaJanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1vVietNamJanuary
1TaiwanJanuary
1TaiwanFebruary
1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
1GeorgiaMarch
1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch

LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
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LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM

LQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLM
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SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT



MT300186.
MT371574.
MT320538.
MT328035
MT276598.
MT359231
MT324062.
MT359866.
MT374112.
MT304484.
MT276330.
MT276323.
MT325629.
MT325627.
MT325622.
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765
MT251974.
MT358744.
MT365033.
MT415909.
MT415320.
MT327745
MT325597.
MTO20781.
MT@39890.
MTO07544.
MTO93571.
MT304487.
MT188341.
MT230904
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716
MT276324.
MT276326.
MT276328.
MT@39887.
MTO39888.
MN994468.
MN997409
MN988713
MT233526.
MT192773.

2NorthCarolinaApril
1CzechRepublicMarch
2FranceMarch

.1GreeceMarch

1IsraelMarch

.1SerbiaApril

1SouthAfricaMarch
1SpainMarch
1TaiwanMarch
1NewHampshireFebruary
1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch

.1NewHampshireMarch

1MontanaMarch
1MarylandMarch
1lLouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch

.1CaliforniaMarch

1ConnecticutMarch
1WashingtonStateApril
1NewYorkApril
1VirginiaApril
1IndiaMarch

.1TurkiyeMarch

1NevadaMarch
2FinlandJanuary
1SouthKoreaJlanuary
1AustraliaJanuary
1SwedenFebruary
10regonMarch
1MinnesotaMarch

.1HongKongJanuary

1BrazilMarch
1I1linoisMarch
1NorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch

.1WashingtonStateFebru

1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary
1MassachusettsJanuary
1CaliforniaJanuary

.1ArizonaJanuary
.1I1linoisJanuary

1WashingtonStateJanua
1VietNamJanuary

SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
SFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGT
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1TaiwanJanuary
1TaiwanFebruary
1SrilLankaMarch
1SpainFebruary

.1SouthKoreaFebruary

1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch
1ItalyJanuary
1IsraelFebruary
2IranMarch

.1CruseShipFebruary

2ColombiaMarch
1BrazilFebruary
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1ChinaMarch
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.1IndiaApril

1WuhanFirstIsolateDec
1IndiaJanuary

1TexasFebruary
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1PeruMarch
2NorthCarolinaApril
1CzechRepublicMarch
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1SpainMarch
1TaiwanMarch
1NewHampshireFebruary

.1FloridaFebruary
.1RhodeIslandFebruary

1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch

.1PennsylvaniaMarch

10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
1LouisianaMarch
1KansasMarch
1IndianaMarch

.1MichiganMarch

1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch
1WashingtonStateApril

.1NewYorkApril
.1VirginiaApril

1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary
1SouthKoreaJlanuary
1AustraliaJlanuary

.1SwedenFebruary
.10regonMarch

1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1virginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary
1WisconsinJanuary

.1MassachusettsJanuary
.1CaliforniaJanuary

1ArizonaJanuary
1I1linoisJanuary

ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
ELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL



MT233526.
MT192773.
MTO66175.
MTO66176.
MT371050.
MT233519
MT304476.
MT240479.
MTO72688.
LC529905.
LC542976.
LC542809.
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MT304489
MT325575
MT344949.
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MT318827.
MT396266.
MT263074.
MT300186.
MT371574
MT320538.
MT328035.
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MT359231.
MT324062.
MT359866.
MT374112.
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MT276330
MT276323.
MT325629.
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MT325622.
MT325621.
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MT325605.
MT325604.
MT325598.
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MT325580.
MT325579.
MT308700.
MT304478.

1WashingtonStateJanua
1VietNamJanuary
1TaiwanJanuary
1TaiwanFebruary
1SrilLankaMarch

.1SpainFebruary

1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary
1JapanMarch

.1ItalyJanuary
.1IsraelFebruary

2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch

.1ChinaBeijingJlanuary

1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

.1TexasFebruary
.1GeorgiaMarch

1HawaiiMarch
1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch
2NorthCarolinaApril

.1CzechRepublicMarch

2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch
1TaiwanMarch

.1NewHampshireFebruary
.1FloridaFebruary

1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch
1INewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
lLouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
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MT304477.
MT304491.
MT192765.
MT251974.
MT358744
MT365033
MT415909.
MT415320.
MT327745.
MT325597.
MT020781.
MT@39890.
MTo07544
MT@93571
MT304487.
MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716.
MT276324.
MT276326.
MT276328.
MT@39887
MTO39888
MN994468.
MN997409.
MN988713.
MT233526.
MT192773.
MTO66175.
MTO66176
MT371050.
MT233519.
MT304476.
MT240479.
MTO72688.
LC529905.
LC542976.
LC542809
MTO77125
MT276597.
MT320891.
LC528233.
MT256924.
MT126808.
MT372481.
MT396241.
MT291831.
MT291830.
MT434757.
MT@19529.
MT012098.

MT304489
MT325575.
MT344949.

1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch

.1WashingtonStateApril
.1NewYorkApril

1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary
1SouthKoreaJanuary

.1AustraliaJanuary
.1SwedenFebruary

10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1vVirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary
10regonFebruary

.1WisconsinJanuary
.1MassachusettsJanuary

1CaliforniaJanuary
1ArizonaJanuary
1I1linoisJanuary
1WashingtonStateJanua
1VietNamJanuary
1TaiwanJanuary

.1TaiwanFebruary

1SriLankaMarch
1SpainFebruary
1SouthKoreaFebruary
1PakistanMArch
1NepalJanuary
1JapanJanuary
1JapanFebruary

.1JapanMarch
.1ItalyJanuary

1IsraelFebruary
2IranMarch
1CruseShipFebruary
2ColombiaMarch
1BrazilFebruary
1MalaysiaMarch
1ChinaMarch
1ChinaBeijingJanuary
1ChinaWuhanDec2019
1IndiaApril
1WuhanFirstIsolateDec
1IndiaJanuary

.1TexasFebruary

1GeorgiaMarch
1HawaiiMarch
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MT246472.
MT318827.
MT396266.
MT263074.
MT300186
MT371574
MT320538.
MT328035.
MT276598.
MT359231.
MT324062.
MT359866.
MT374112.
MT304484
MT276330.
MT276323.
MT325629.
MT325627.
MT325622.
MT325621.
MT325610.
MT325605.
MT325604.
MT325598.
MT325595.
MT325588.
MT325587.
MT325581.
MT325580.
MT325579.
MT308700.
MT304478.
MT304477.
MT304491.
MT192765.
MT251974.
MT358744
MT365033.
MT415909.
MT415320.
MT327745.
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MT020781.
MT@39890
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MTO93571.
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MT188341.
MT230904.
MT350282.
MT325578.
MT325591.
MT325593.
MT325625.
MT325628.
MT163716.
MT276324.
MT276326.
MT276328
MTO39887
MT@39888.
MN994468.

1WashingtonStateMarch
1GermanyMarch
1NetherlandsApril
1PeruMarch

.2NorthCarolinaApril
.1CzechRepublicMarch

2FranceMarch
1GreeceMarch
1IsraelMarch
1SerbiaApril
1SouthAfricaMarch
1SpainMarch
1TaiwanMarch

.1NewHampshireFebruary

1FloridaFebruary
1RhodeIslandFebruary
1MassachusettsMArch
1NewYorkMarch
1NewJerseyMarch
1IowaMarch
1UtahMarch
1RhodeIslandMarch
1PennsylvaniaMarch
10hioMarch
1NewHampshireMarch
1MontanaMarch
1MarylandMarch
1LouisianaMarch
1KansasMarch
1IndianaMarch
1MichiganMarch
1FLoridaMarch
1ArizonaMarch
1TexasMarch
1CaliforniaMarch
1ConnecticutMarch

.1lWashingtonStateApril

1NewYorkApril
1VirginiaApril
1IndiaMarch
1TurkiyeMarch
1NevadaMarch
2FinlandJanuary

.1SouthKoreaJanuary
.1AustraliaJanuary

1SwedenFebruary
10regonMarch
1MinnesotaMarch
1HongKongJanuary
1BrazilMarch
1I1linoisMarch
1INorthCarolinaMarch
1NebraskaMarch
1SouthCarolinaMarch
1VirginiaMarch
1WashingtonStateFebru
1CaliforniaFebruary
1GeorgiaFebruary

.10regonFebruary
.1WisconsinJanuary

1MassachusettsJanuary
1CaliforniaJanuary

GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT
GSCCKFDEDDSEPVLKGVKLHYT



MN997409.1ArizonaJanuary

MN988713.1I1linoisJanuary
MT233526.1WashingtonStateJanua

MT192773.1VietNamJanuary
MTO66175.1TaiwanJanuary
MTO66176.1TaiwanFebruary
MT371050.1SriLankaMarch
MT233519.1SpainFebruary

MT304476.1SouthKoreaFebruary

MT240479.1PakistanMArch
MTO72688.1NepalJanuary
LC529905.1JapanJanuary
LC542976.1JapanFebruary
LC542809.1JapanMarch
MT@77125.1ItalyJanuary
MT276597.1IsraelFebruary
MT320891.2IranMarch

LC528233.1CruseShipFebruary

MT256924.2ColombiaMarch
MT126808.1BrazilFebruary
MT372481.1MalaysiaMarch
MT396241.1ChinaMarch

MT291831.1ChinaBeijingJanuary
MT291830.1ChinaWuhanDec2019

MT434757.1IndiaApril

MT019529.1WuhanFirstIsolateDec

MT012098.1IndiaJanuary
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https://www.genome.jp/tools-bin/pushfile?200513013416k8YVY+clustalw.dnd

ANANAAAAAAAAAAAAAAAAAA

MT019529.1WuhanFirstIsolateDecember:0.00000,
MT012098.1IndiaJanuary:0.00314)
:0.00000,
MT434757.1IndiaApril:0.00000)
:0.00000,
MT291830.1ChinaWuhanDec2019:0.00000)
:0.00000,
MT291831.1ChinaBeijingJanuary:0.00000)
:0.00000,
MT396241.1ChinaMarch:0.00000)
10.00000,
MT372481.1MalaysiaMarch:0.00000)
:0.00000,
MT126808.1BrazilFebruary:0.00000)
:0.00000,
MT256924.2ColombiaMarch:0.00000)
:0.00000,
LC528233.1CruseShipFebruary:0.00000)
10.00000,

MT320891.2IranMarch:0.00000)

:0.00000,
MT276597.1IsraelFebruary:0.00000)
:0.00000,
MTO77125.1ItalyJanuary:0.00000)
:0.00000,
LC542809.1JapanMarch:0.00000)
:0.00000,
LC542976.1JapanFebruary:0.00000)
:0.00000,
LC529905.1JapanJanuary:0.00000)
:0.00000,
MT072688.1NepalJlanuary:0.00000)
:0.00000,
MT240479.1PakistanMArch:0.00000)
:0.00000,

MT304476.1SouthKoreaFebruary:0.00000)
10.00000,
MT233519.1SpainFebruary:0.00000)
:10.00000,
MT371050.1SriLankaMarch:0.00000)
:0.00000,
MTO66176.1TaiwanFebruary:0.00000)
:0.00000,
MTO66175.1TaiwanJanuary:0.00000)
10.00000,
MT192773.1VietNamJanuary:0.00000)
10.00000,
MT233526.1WashingtonStateJanuary:0.00000)
:0.00000,



MN988713.1I11inoisJanuary:0.00000)
10.00000,
MN997409.1ArizonaJanuary:0.00000)
:0.00000,
MN994468.1Californialanuary:0.00000)
10.00000,
MT039888.1MassachusettsJanuary:0.00000)
:0.00000,
MT@39887.1WisconsinJanuary:0.00000)
:0.00000,
MT276328.10regonFebruary:0.00000)
10.00000,
MT276326.1GeorgiaFebruary:0.00000)
10.00000,
MT276324.1CaliforniaFebruary:0.00000)
:0.00000,
MT163716.1WashingtonStateFebruary:0.00000)
:0.00000,
MT325628.1VirginiaMarch:0.00000)
10.00000,
MT325625.1SouthCarolinaMarch:0.00000)
:0.00000,
MT325593.1NebraskaMarch:0.00000)
10.00000,
MT325591.1NorthCarolinaMarch:0.00000)
:0.00000,
MT325578.1I11inoisMarch:0.00000)
:0.00000,
MT350282.1BrazilMarch:0.00079)
10.00000,
MT230904.1HongKongJlanuary:0.00079)
10.00000,

(

MT304487.10regonMarch:0.00000,
MT188341.1MinnesotaMarch:0.00000)
10.00000)

10.00000,

(

(
MT020781.2FinlandJanuary:0.00079,

MT@39890.1SouthKorealanuary:0.00079)
:0.00000,

MTOO7544 .1Australialanuary:0.00079,
MT@93571.1SwedenFebruary:0.00079)
10.00000)

:0.00000)

10.00000,

(

MT327745.1TurkiyeMarch:0.00079,
MT325597.1NevadaMarch:0.00079)
:0.00000)

10.00000,

T415320.1IndiaMarch:0.00079,

(
M
(
(
(
(
(
(
(
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MT318827.1GermanyMarch:0.00000,
MT396266.1NetherlandsApril:0.00000)
:0.00000,
MT263074.1PeruMarch:0.00000)
10.00000,
MT300186.2NorthCarolinaApril:0.00000)
10.00000,
MT371574.1CzechRepublicMarch:0.00000)
:0.00000,
MT320538.2FranceMarch:0.00000)
:0.00000,
MT328035.1GreeceMarch:0.00000)
10.00000,
MT276598.1IsraelMarch:0.00000)
10.00000,
MT359231.1SerbiaApril:0.00000)
10.00000,
MT324062.1SouthAfricaMarch:0.00000)
:0.00000,
MT359866.1SpainMarch:0.00000)
:0.00000,
MT374112.1TaiwanMarch:0.00000)
10.00000,

MT304484 .1NewHampshireFebruary:0.00000)
10.00000,
MT276330.1FloridaFebruary:0.00000)
:0.00000,
MT276323.1RhodeIslandFebruary:0.00000)
:0.00000,
MT325629.1MassachusettsMArch:0.00000)
10.00000,
MT325627.1NewYorkMarch:0.00000)



10.00000,
MT325622.1NewJerseyMarch:0.00000)
:0.00000,
MT325621.1IowaMarch:0.00000)
:0.00000,
MT325610.1UtahMarch:0.00000)
10.00000,
MT325605.1RhodeIslandMarch:0.00000)
10.00000,
MT325604.1PennsylvaniaMarch:0.00000)
10.00000,
MT325598.10hioMarch:0.00000)
:0.00000,
MT325595.1NewHampshireMarch:0.00000)
:0.00000,
MT325588.1MontanaMarch:0.00000)
10.00000,
MT325587.1MarylandMarch:0.00000)
:10.00000,
MT325581.1LouisianaMarch:0.00000)
:0.00000,
MT325580.1KansasMarch:0.00000)
:0.00000,
MT325579.1IndianaMarch:0.00000)
10.00000,
MT308700.1MichiganMarch:0.00000)
:10.00000,
MT304478.1FLoridaMarch:0.00000)
10.00000,
MT304477.1ArizonaMarch:0.00000)
:0.00000,
MT304491.1TexasMarch:0.00000)
:0.00000,
MT192765.1CaliforniaMarch:0.00000)
10.00000,
MT251974.1ConnecticutMarch:0.00000)
10.00000,
MT358744.1WashingtonStateApril:0.00000)
:0.00000,
MT365033.1NewYorkApril:0.00000)
:0.00000,
MT415909.1VirginiaApril:0.00000)
10.00079)

:0.00000,

(

(

MT304489.1TexasFebruary:0.00079,
MT325575.1GeorgiaMarch:0.00079)
:0.00000,

MT344949.1HawaiiMarch:0.00000,
MT246472.1WashingtonStateMarch:0.00000)
10.00000)

10.00000) ;

Select tree menu ¥ || Exec



