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Abstract 

In all living organisms, genome replication is an indispensable activity in their life cycle. As compared to prokaryotes, 
genome replication in eukaryotes is much more complex. In eukaryotes, the genome replication is accomplished by a 
more specialized, multi-protein complex known as replisome. Therefore, for a complete understanding of the 
replication process in eukaryotes, the structure-function relationship of their replisome complex is important. The 
eukaryotic replisome complex is mainly composed of 3 replicative polymerases (pols), viz. α, ε and δ. The initiation of 
genome replication starts with the synthesis of primers by the α pol (a primase), which is followed by the synthesis of 
leading- and lagging-strands by the next two replicative pols, viz. ε and δ, respectively. Among them, the pol ε is an 
essential enzyme that links the DNA replication machinery to S-phase checkpoint-control in eukaryotes. The active sites 
of pol and proofreading (PR) domains of α and δ were analyzed from yeasts, animal and plant sources and reported by 
this author already [1, 2]. The third replicative enzyme, viz. the pol ε is analyzed and reported here. Interestingly, the 
yeast, animal and plant ε pols possess almost identical pol, PR and carboxyl terminal domains (CTD) with the same 
active site amino acids. Their catalytic cores use the same template-binding pair (–YG-), the catalytic amino acid (K), the 
nucleotide selection amino acid (Q) and similar catalytic metal-binding motifs in the pol domain as reported for the 
other replicative pols. However, they exhibit poor identities among themselves, e.g., the human pol ε showed only 
46.69% and 43.19% identities to the plant (Arabidopsis thaliana) and yeast (Saccharomyces cerevisiae) pol ε sequences, 
respectively. Furthermore, these eukaryotic ε pols use the same active site amino acids in the PR exonuclease domain, 
and belong to the DEDD(Y)-superfamily of PR exonucleases. Moreover, similar to the other two replicative enzymes, the 
ε pols also use similar regulatory Zn2+-binding motifs (ZBMs) in their CTD. In addition, it harbours a unique ZBM in their 
pol domain. Interestingly, the two invariant motifs, viz –SLYPS- and -YGDTD- which are the characteristic motifs found 
in the other replicative α and δ pols and B-family of DNA pols, are not found in ε pols. Many specialized, conserved 
sequence motifs are also identified in the ε pols and discussed.  

Keywords: Eukaryotic genome replication; DNA polymerase δ; DNA polymerase ε; DNA polymerase ε active sites; 
Proofreading exonuclease active sites; Saccharomyces cerevisiae; Arabidopsis thaliana; Homo sapiens 

1. Introduction

In all living organisms, DNA pols play a central role in DNA replication to ensure faithful transmission of genetic 
information from one generation to another. Therefore, to accomplish this important task in their lifecycle, organisms 
have evolved and possess a high-fidelity genome replication machinery to preserve and maintain the blueprint of life. 
The replication machinery possesses several types of DNA pols and repair mechanisms to ensure the duplication of an 
exact copy of the original genome. To date, five different DNA pols have been characterized in Escherichia coli, eight in S. 
cerevisiae, and as many as 16 in humans [3]. However, only three of these DNA pols, viz. α, ɛ and δ are involved in the 
duplication of the nuclear genome in all eukaryotes [4]. Even though more than a dozen different DNA pols have also 
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been reported to perform various replicative and repair functions in plant cells, yet the detailed properties of them are 
still very limited. Whereas the α pol (the primase) is involved in the synthesis of the DNA primers to initiate the DNA 
duplication process, the other two replicative pols, viz. δ and ɛ, use these DNA primers and replicate the whole genome 
and make an exact copy of the original genome. All three replicative pols belong to B-family pols which are not only 
involved in replication, but also in repair any error that may occur during the replication process [5]. The B-family DNA 
pols are reported to function in both prokaryotes and eukaryotes, e.g., pol II, pol B, pol α, pol ε, pol δ, pol ζ. They are 
bifunctional enzymes, i.e., in addition to polymerization, they also exhibit 3’→5’ PR exonuclease (PR exo) repair function 
[6]. Even though the replicative pols have an efficient PR function, mutation(s) that rarely escape the replication and 
repair processes generate the most important new genetic variants in plants and animals. The structural and functional 
aspects of the replicative pols, viz. α and δ, from yeasts, higher fungi and animals have been extensively analyzed and 
reported by this author [1, 2]. In this article, the third replicative pol ɛ from yeasts, higher fungi, plants and animals is 
analyzed and reported. 

The DNA replication process is highly conserved in all domains of life [7]. Though genome replication in eukaryotes is 
known to be incredibly more complex, but it is successfully accomplished by a highly sophisticated and coordinated 
series of molecular events. The replication process, apart from the essential roles played by the three replicative pols, 
also depends on the participation of other enzymes and regulatory proteins like, primases, cell-cycle kinases, replicative 
helicases, single-strand binding proteins (SSBs), additional repair enzymes, ligases, etc. Given the importance of 
accurate DNA replication, proper functioning of all these enzymes and the accessory proteins is critical to maintain the 
genome integrity. 

The first step in genome replication in both prokaryotes and eukaryotes is the initiation.  This is accomplished by a 
multi-structural enzyme and protein complex known as a primosome. The primosome essentially consists of an origin-
of-replication initiator protein, a replicative helicase, a helicase loader, SSBs, a primase, a topoisomerase, etc. [8]. After 
successful initiation of replication, the replication process is taken over by a next multi-protein complex known as the 
replisome, which extends the replication process and completes it. In both prokaryotes and eukaryotes, the initiation 
step is performed by the enzyme, RNA primase, which synthesizes the required RNA primer (short segment of SS-RNA 
typically of 10-20 nucleotides) to initiate the replication process. However, for eukaryotic replications, in addition to 
the RNA primer, an additional primer, viz. a DNA primer is also required for further extension, which is provided by the 
enzyme, DNA pol α. The DNA pol α extends the RNA primers by synthesizing short stretches of DNA, which is used by 
the pol ε and pol δ for further extension of the DNA synthesis in a processive manner and complete the replication 
process. During replication, the leading-strand is synthesized by pol ε (pol2), and the lagging-strand is synthesized by 
pol δ (pol3). During replication the leading-strand is synthesized continuously, whereas the lagging-strand is 
synthesized discontinuously, in fragments of ~200 nucleotides long, known as the Okazaki fragments (OFs), named 
after the discoverer. All these OFs are connected together in the next step to form a complete complementary strand by 
a DNA ligase [9].  

1.1. Eukaryotic ε DNA Polymerases  

From the above discussions, it is clear that the bulk of the DNA synthesis in eukaryotes is performed by only two of the 
three replicative polymerases, viz.  pols ε and δ. DNA pol ε (also known as Pol2 in yeasts and plants and PolE in humans) 
completes the leading- and lagging-strand syntheses, respectively. Pol ε was first isolated and characterized from yeast 
cells as early as 1970 as a nuclear polymerase [10].  It was initially considered to be a form of pol δ that was processive 
in the absence of proliferating cell nuclear antigen (PCNA) and replication factor C (RFC) [11] (The function of RFC is to 
load PCNA, the processivity factor of the eukaryotic DNA polymerases δ and ɛ, onto primed DNA templates). Later, it 
was found that pol ε is an independent replicative enzyme in all eukaryotes. Nowadays, its catalytic subunit is isolated 
and characterized and its gene is cloned and sequenced from several eukaryotes [11 and references therein]. This 
enzyme, along with the other two eukaryotic replicative (pols α and δ), are grouped under the B-family polymerases 
[12]. A great deal of information is available now on the structure and functions of the DNA pols ε from a large number 
of eukaryotes like yeasts, higher fungi, plants and animals. The plant enzyme from A. thaliana has been characterized in 
sufficient detail and used for further analysis and comparison. 

1.1.1. Subunit structure  

Interestingly, all the pol ε enzymes from eukaryotes are composed of 4 subunits exhibiting similar subunit structures. 
Figures 1A, B and C show the subunit structures of the ε pols from yeasts, plants and animals. For example, the yeast 
enzyme’s 4 subunits are named as, Pol2, Dpb2, Dpb3 and Dpb4 (with the molecular masses of 256, 79, 23 and 22 kDa, 
respectively) and the plant enzyme also follows more or less the same nomenclature as the yeast enzyme as, Pol2A, 
Dpb2, Dpb3 and Dpb4 (with the molecular masses of 249, 60, 23 and 24 kDa, respectively), but the human enzyme 
subunits are named as, PolE1-PolE4 (with the molecular masses of 262, 60, 17 and 12 kDa, respectively). The 4 subunits 
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are assembled with a stoichiometry of 1:1:1:1. Thus, the DNA pol ε is a heterotetrameric enzyme, made up of the main 
catalytic subunit (Pol2/Pol2A/PolE1) which assumes a biloped structure, where the NTD and CTD lopes are connected 
by a linker region and the non-catalytic subunit (Dpb2/PolE2). The Dpb2/PolE2 subunit mediates the 
homodimerization of the enzyme to its active form and therefore, is essential for the enzyme activity and cell viability. 
Genetic and biochemical studies indicate that the putative zinc-finger regions in the catalytic subunit 
(Pol2/Pol2A/PolE1) are important for its interactions with the Dpb2/PolE2 essential subunit. The other two smaller 
subunits (Dpb3/PolE3 and Dpb4/PolE4) are found to be nonessential for the catalytic activity of the enzyme, but are 
found to play important regulatory roles [11]. For example, each of the smaller subunits, viz. PolE3 and PolE4 possess 
H2A/H2B type histone folds and form a tight PolE3-PolE4 dimer. The dimer interacts with the larger catalytic subunit 
of the enzyme. (For example, PolE3 interacts with subunits PolE1 and PolE4; and the PolE4 interacts with subunits 
PolE1 and PolE3 and with the subunit of chromatin remodelling complex, (CHRAC), a multi-protein assembly that 
regulate gene expression and chromatin structure. Though the non-catalytic subunits are highly conserved from yeasts 
to humans, they largely differ in their sizes in humans [11 and references therein].  

Among the plant ε pols (Pol2), the pol ε from A. thaliana has been the most studied one. The pol ε complex in A. thaliana 
has been shown to play diverse regulatory roles. For example, it is implicated in DNA replication, DNA repair (nucleotide 
and base excision repairs), DNA recombination and also in epigenetic gene-silencing activities [11]. Unlike the yeast and 
human enzymes, the Arabidopsis enzyme possesses two isoenzymes, viz. Pol2A and Pol2B. The Pol2A gene is ~16 kb 
long (49 exons) and encodes a protein of 2,161 amino acids (pI/Mw: 6.19/2,48,897), whereas the ~13 kb long Pol2B 
gene with same number of exons (49 exons) encodes a protein of 2,138 amino acids which shows 78.5% identity to 
Pol2A [13]. Importantly, both the isozymes contain all the motifs that are necessary for a functional Pol2 catalytic 
subunit. However, the expression of Pol2B has been detected mostly under adverse environmental conditions and loss 
of function of Pol2B has resulted in no visible phenotype, suggesting that the Pol2A forms the main enzyme [13]. 
Furthermore, the knockout mutants of the (Pol2A) are found to be lethal, suggesting its importance [14, 12]. The non-
enzymatic CTD plays a crucial role and it not only mediates the interaction of the main catalytic subunit with the other 
three smaller regulatory subunits, but also links the replication machinery to the S-phase checkpoint [15, 16].  However, 
its overall subunit composition and various domains of its catalytic subunit’s structure are mostly understood from the 
data available from yeast and human enzymes.   

 
Adapted from [11, 12].  

The pol ε subunit p17 has been identified as an integral subunit of the chromatin-remodelling factor, CHRAC (Chromatin Accessibility Complex). 
CHRAC is an ISWI (Imitation Switch), i.e., a chromatin remodelling nuclear-ATPase containing complex that regulates chromatin accessibility and 

nucleosome spacing. In CHRAC, the p17 forms a dimer with p12 subunit that can interact with histones as well as DNA [17]. 

Figures 1A, B and C. Subunit structures of the eukaryotic DNA pol ε (S. cerevisiae, A. thaliana and Homo sapiens) 
(the numbers in brackets indicate molecular masses of the subunits in kDa) 

1.1.2. Domain organization of the pol ε catalytic subunit 

The domain organization of the pol ε’s (pol2) catalytic subunit from the yeast, S. cerevisiae, has been extensively studied 
and characterized. It contains two pol modules, one in the N-terminal domain (NTD) and the other in the CTD. The NTD 
pol ε module possesses both the pol and PR exonuclease activities, whereas the CTD mediates the crucial interactions 
between the three smaller regulatory subunits with the catalytic subunit and also links the replication machinery to the 
S-phase checkpoint [11]. The pol ε exhibits the highest processivity as compared to the other two replicative pols, viz. 
pols α, and δ. This high processivity was found to be increased even further by the nonessential subunits, Dpb3 and 
Dpb4, through their interactions with the replication clamp, the PCNA. Furthermore, the genetic and biochemical studies 
indicate that the putative ZFMs in the main catalytic subunit of the enzyme are important for their interactions with the 
other subunits and for the catalytic efficiency of the enzyme [18].  
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The main catalytic subunit of the yeast pol ε holoenzyme is dissected into different functional domains as, NTD (31–
281), PR exonuclease domain (282–527) and the palm (528–950), fingers (769–833), and thumb (951–1186) 
subdomains of the pol domain (that are organized into a toroid) [19], and a linker domain which connects the pol to the 
CTD. Figures 2A, 2B and 2C show the various domains and the interactions of the subunits with the CTD of the pols ε 
from different eukaryotic sources. 

              
ZBM, Zinc-binding motif; A & B are CysA and CysB, respectively 

Figures 2A, B and C. Tentative domain organization the main catalytic subunit of the ε pols from eukaryotes (S. 
cerevisiae, A. thaliana and Homo sapiens) and their interacting accessory subunits  

2. Materials and Methods 

The protein sequence data of ε DNA pols from yeasts, higher fungi, plants and animals were obtained from PUBMED and 
SWISS-PROT databases. The advanced version of Clustal Omega was used for protein sequence analysis. Along with the 
conserved motifs identified by the bioinformatics analysis, and the data already available from biochemical, SDM, 
cryogenic-Electron Microscopy (cryo-EM) and X-ray crystallographic analyses on the ε pols are used to confirm the 
possible amino acids at the active sites of the pol, PR exonuclease domains and regulatory motifs.  

3. Results and Discussion 

3.1. MSA analysis of DNA polymerase ε from various plant sources 

The DNA pol ε was analyzed from yeasts, higher fungi, plants and animal sources. The structural and functional aspects 
of this enzyme from yeasts and higher fungal sources were already reported by this author [8]. Fig. 3 shows the MSA of 
pol ε from various plant sources (only the required regions for the discussions are shown). The model plant, A. thaliana’s 
sequence is used as the standard and highlighted. All the major domains (NTD, PR Exo, Pol, Linker and CTD) are 
indicated with arrow marks. Large numbers of highly conserved small and large peptides are found from NTD to CTD. 
It is interesting to note that the highly conserved active site amino acids are usually embedded within these conserved 
peptides (highlighted). The NTD is conserved in all, but aligned with some gaps. It harbours 3 conserved -DxD- type 
metal-binding motifs and 3 polybasic peptides (highlighted) and some are implicated as nuclear localization signal 
(NLS). The NTD is followed by the PR exonuclease and pol domains. The proposed PR exonuclease active site amino 
acids are highly conserved in all the enzymes (highlighted) and it belongs to the DEDD-superfamily of exonucleases and 
uses an invariant Y as proton acceptor during catalysis. This is in complete agreement with the other DNA-dependent 
DNA pols (DdDps) from prokaryotes and eukaryotes [1, 6]. An invariant motif, –SYLPQGS- (highlighted in yellow) is 
found within the PR exo region in the plant ε pols as found in yeasts, higher fungi and animals [8]. This sequence is 
somewhat similar to the characteristic –SLYPS- motif found in the other two eukaryotic replicative DNA pols, α and δ. 
In both the cases, this motif is implicated in dNTP-binding. In the former, it is found within the proposed PR exo region, 
whereas in the latter two pols, it is located in the pol region itself. The PR exo domain is followed by the pol domain and 

 

            A 
                                                      ZBM                                                                   Dpb2 
                    NTD         Exo         Palm & Fingers      Thumb  Linker                 A     CTD     B  

 1            281          527                                         1187         1308                    Dpb3    Dpb4        2222 

                            S. cerevisiae 

 

          B 

     ZBM                        Dpb2 

                    NTD        Exo          Palm & Fingers      Thumb  Linker               A     CTD   B 

              1          238           502                                         1143         1283                 Dpb3   Dpb4          2161 

            A. thaliana 

 
          C 
                                                     ZBM                                                               PolE2 

                   NTD          Exo         Palm & Fingers      Thumb  Linker              A    CTD    B 

 1           266           512                                         1174         1317               PolE3   PolE4                2286 

                                                                                     H. sapiens 

ZBM, Zinc-binding motif; A & B are CysA and CysB, respectively 

Figures 2A, B & C. Tentative domain organization the catalytic subunit and its interaction with the 

other accessory subunits of the DNA pol ε from eukaryotes (S. cerevisiae, A. thaliana and the 

humans)  
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is also highly conserved in all. The proposed template-binding and catalytic pairs, and metal-binding sites are 
highlighted in yellow and green, respectively. The template-binding pair (-YG-), catalytic amino acid (K) and the 
nucleotide selection amino acid (Q) are in close agreement with other DdDps and DdRps [6]. Unlike other two eukaryotic 
replicative pols, the pol ε domain contains a ZBM (highlighted) within. The pol domain is followed by a linker region 
which connects the pol domain to the CTD. Interestingly, a second putative pol active site amino acids are identified in 
the CTD and highlighted in yellow. The CTD contains the two typical, highly conserved ZBMs and one of them (CysB) is 
known to bind the 4Fe-4S cluster (highlighted in orange). It is interesting to note that these 2 ZBMs are found invariably 
in all three replicative pols at their CTDs. In addition to the Cs which make these ZBMs, there are invariant Cs found 
throughout the sequence (data not shown) which may be involved in disulphide bond formation. The CTD also contains 
a –DxD- type metal-binding motif within the CysA. It is interesting to note that the NTD, pol and linker regions contain 
conserved polybasic peptides within them (highlighted) and are implicated as NLSs. (A NLS is a short amino acid 
sequence that tags proteins for transport into the nucleus of a cell. NLSs are made up of positively charged amino acids, 
such as Ks and Rs, that are exposed on the protein's surface, with a consensus sequence of -KK/RxK/R- e. g., -PKKKRKV- 
is the first discovered NLS from the SV40 large antigen. Interestingly, the deletion of an NLS usually disrupts the nuclear 
import process. In the same way, fusing a non-nuclear protein to an NLS often results in the protein being imported into 
the nucleus). A large number of invariant Ws are found throughout the sequence. 

CLUSTAL O (1.2.4) MSA of the ε DNA polymerases from various plant sources  
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tr|A0A8D9D0I3|A0A8D9D0I3_BRACM      LDRDLEYAITVEGKMRMDSVSNYDEVKEKIKEKLEKLRDCPIREEGPLIYHLDVAAMYPN 649 

tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      LDRDLEYAITVEGKMRMDSVSNYDEVKEKIKEKLEKLRDCPIREEGPLIYHLDVAAMYPN 649 

sp|F4HW04|DPOE1_ARATH               LGRDLEYAITVEGKMRMDSISNYDEVKDEIKEKLEKLRDDPIREEGPLIYHLDVAAMYPN 605 

tr|D7KI06|D7KI06_ARALL              LGRDLEYAITVEGKMRMDSISNYDEVKDEIKEKLEKLRDDPIREEGPLIYHLDVAAMYPN 599 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      LDRDLQYAIRVEGKMELDSVSNYDEVKNAIKQKLLSLRDDPVREECPLIYHLDVAAMYPN 621 

tr|A0A7J7C034|A0A7J7C034_TRIWF      LDRDLQYAIRVEGKMELDSVSNYDEVRNAILEKLVRLQDEPTREECPLIYHLDVAAMYPN 606 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      LDRDLQYAIRVEGKMDLDSVSNYDEIKNAIMEKLVRLRDEPIREECPLIYHLDVAAMYPN 607 

tr|A0A2C9VYG0|A0A2C9VYG0_MANES      LDRDLQYAIRVEGKMDLDSVSNYDEIKNAIMEKLVRLRDEPIREECPLIYHLDVAAMYPN 606 

tr|A0A2N9F976|A0A2N9F976_FAGSY      LDRDLQYAIRVEGKMDLESVSNYDEVKNAIME---------------------------- 597 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      LDRDLQYAIRVEGKMDLELVSNYDEVKNAIMEKLVRLQGEPIRDECPLIYHLDVAAMYPN 605 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      LDRDIQYAITIEGKMDIDSVSNYEEVKTAILEKLQSLRDHPIRDECPLIYHLDVAAMYPN 606 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      LDRDLQYAITVEGKMDIDSILNYEDVKNAILEKLIFLRDHPMREECPLIYHLDVAAMYPN 604 

tr|A0A8B8JBU2|A0A8B8JBU2_PHODC      LDRDLQYAITVEGKMDIDSILNYEDVKNAIMEKLILLRDRPTREECPLIYHLDVAAMYPN 604 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      LDRDLQYAITVEGKMDIDSILNYEDVKNAIMEKLILLRDRPTREECPLIYHLDVAAMYPN 604 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      LDRDLQYAIAVEGKLDIDSVTNYDEVKDAIKQKLVSLRDHPTREECPLIYHLDVAAMYPN 629 

tr|A0A452YAR6|A0A452YAR6_AEGTS      LDRDLQYAIAVEGKLDIDSVTNYDEVKDAIKQKLVSLRDHPTREECPLIYHLDVAAMYPN 569 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      LDRDLQYAIAVEGKLDIDSVTNYDEVKDAIKQKLVSLRDHPTREECPLIYHLDVAAMYPN 624 

tr|A0A3L6EI43|A0A3L6EI43_MAIZE      LDRDLHYVIAVEGKLDIDSVTNYDEVKDAIEQKLVALRDHPIREERPLIYHLDVAAMYPN 602 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      LDRDLHYVIAVEGKLDIDSVTNYDEVKDAIEQKLVALRDHPIREERPLIYHLDVAAMYPN 602 

tr|A0A835B357|A0A835B357_9POAL      LDRDLQYAISVEGKLDIGSVTNYDEVKDAIKQKLISLRDHPIREERPLIYHLDVAAMYPN 615 

tr|A0A835EHQ0|A0A835EHQ0_9POAL      LDRDLQYAISVEGKLDIGSVTNYDEVKDAIEQKLISLRDHPIREERPLIYHLDVAAMYPN 620 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      LDRDLQYAISVEGKLDIGSVTNYDEVKDAINQKLVSLRDHPIREERPLIYHLDVAAMYPN 620 

tr|A0A368PL62|A0A368PL62_SETIT      LDRDLQYAISVEGKLDIASVTNYDEVKDAIKQKLVSLRDHPIREERPLIYHLDVAAMYPN 624 

                                    *.**:.*.* :***: :  : **::::  * :   
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tr|A0A8D9D0I3|A0A8D9D0I3_BRACM      -NHSVAQDDMDDIEDFCKENK-PGVKGPKP--IARSYEVNKEQFGREQQE---------- 1265 

tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      -NHSVAQDDMDDIEDFCKENK-PGVKGPKP--IARSYEVNKEQFGREQQE---------- 1265 

sp|F4HW04|DPOE1_ARATH               -DLPVTKDNVEDIEDFCKENR-PSVKGPKP--IARSYEVNKKQSECEQQE---------- 1213 

tr|D7KI06|D7KI06_ARALL              -DHPVTKDNVEDIEDFCKENR-PSVKGPKP--IARSYEVNKKQSEREQQE---------- 1230 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      SNH-LADRNVQDLEDFLNQS--SSVNGPRP--IVRSYEVSNGKKSVKKTG---KVDSAEQ 1241 

tr|A0A7J7C034|A0A7J7C034_TRIWF      INPVTNGEHVEDMEDFGSKTR-SPVNGPRP--VVNSYEFNNKERPVQTIG---QVESLQQ 1227 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      ADHIMNKENVEDLEDFQNKS--SSKNGPRP--IVRLYEMNNGKCLQNATG---RMDSSQQ 1226 

tr|A0A2C9VYG0|A0A2C9VYG0_MANES      ADHIMNKENVEDLEDFQNKS--SSKNGPRP--IVRLYEMNNGKCLQNATG---RMDSSQQ 1225 

tr|A0A2N9F976|A0A2N9F976_FAGSY      TDGVMNEEIVEDLEDFGNKKK-SSVNGPRP--IVRCYEVNNRQHSVKTNG---QVGHLER 1212 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      ANGVMNEEIVKDLEDFGNKSR-KSVTGPRP--IVRCYEVNNRQNSVKTND---QVGCLQQ 1227 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      SNHELHEMIIGDMEDIMNKEHHSSTVGPRP--TVRSYAANKENLLANASSPCSKTLDRQQ 1231 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      -----DEMNVGDMEDLIAKKDV-S-KGPRP--VVHSYEVNKENYSSKQSCPEAGLILSHK 1217 

tr|A0A8B8JBU2|A0A8B8JBU2_PHODC      -----DGTNVGDMEDLVTKRVV-SEVGLRP--VAHSYEVNKENCSSKQSCPEAGVILNHG 1217 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      -----DGTNVGDMEDLVTKRVV-SEVGLRP--VAHSYEVNKENCSSKQSCPEAGVILNHG 1217 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      -----NLNGTGDIEDLLTSD-----KGLRKVTASHGFNMGKENHPNGLPSAEASLGHCKN 1239 

tr|A0A452YAR6|A0A452YAR6_AEGTS      -----NLNGTGDIEDLLTSD-----KGLRKTTASHGFNIGKENHPNGSPSAKASLGHCKN 1179 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      -----NLNGTGDIEDLLTSD-----KGLRKATASHGFNIGKENHPNGSPSAKASLGHCKN 1234 

tr|A0A3L6EI43|A0A3L6EI43_MAIZE      -----NLNRTGDMEDLLISN-----KDLRKN-PSHGLDIDKENNPNGASVGSG-LNISKK 1210 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      -----NLNRTGDMEDLLISN-----KDLRKN-PSHGLDIDKENNPNGASVGSG-LNISKK 1210 

tr|A0A835B357|A0A835B357_9POAL      -----NLNGTGDMEDLLVSN-----KDLRKN-SSHGLDIDKENNPNGASVGAG-SNNSKN 1223 

tr|A0A835EHQ0|A0A835EHQ0_9POAL      -----NLNGTGDMEDLLVSN-----KDLRKN-SSHGLDIDKENNPNGASVGAG-SNNSKN 1228 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      -----NLNGAGDMEDLLMSN-----KDLRKN-SSHGLDIDKENNPNGASVGAG-SNNSKK 1228 

tr|A0A368PL62|A0A368PL62_SETIT      -----SLNGTGDMEDLLMSN-----KDLRKK-SSHGLDIDKENDPNGASVGAG-SNNSKN 1232 

    *:**:  .       . :     .    .: : 

 

 

tr|A0A8D9D0I3|A0A8D9D0I3_BRACM      ---S-------KDPKCDDDISFENIDKNVDYQGWLEVKKRKWKGIVEKKKKRRLGDQRSL 1315 

tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      ---S-------KDPKCDDDISFENIDKNVDYQGWLEVKKRKWKGIVEKKKKRRLGDQRSL 1315 

sp|F4HW04|DPOE1_ARATH               ---S-------WDTEF-HDISFQNIDKSVNYQGWLELKKRKWKVTLEKKKKRRLGDLRSS 1262 NLS  
tr|D7KI06|D7KI06_ARALL              ---S-------WDPEF-HDISFQNIDKSVNYQGWLELKKRKWKVTLEKKKKRRLGDLRSP 1279 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      QSSHTAEIHEFSSSLQLNTSPSEDIDRNVDYQGWLVVKKRKWKETLARRKKQRLGSLGTS 1301 

tr|A0A7J7C034|A0A7J7C034_TRIWF      QTDGK------------NDLFTDNIDKNKDYQGWLELKKRKWKDTLARRKRQRLGSSRTP 1275 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      QINN----RESIELLQQNASSTESIDRNVDYQGWLELKKRKWKDVLDRRKRQRLGSLRNS 1282 

tr|A0A2C9VYG0|A0A2C9VYG0_MANES      QINN----RESIELLQQNASSTESIDRNVDYQGWLELKKRKWKDVLDRRKRQRLGSLRNS 1281 

tr|A0A2N9F976|A0A2N9F976_FAGSY      QTDHSENVLQELPPLQQNSLSSENIDRNVDYQGWLELKKRKWKDTLERRKKQRLSNSRTP 1272 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      QTDHRL-----------PALSSENIDKNVDYRGWLELKKRKWKDTLERRKRQRLSNSRTP 1276 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      QEDGAHGKHQPLLSPMENLISTDSIDRNVDYQGWLDAKKRKWKDTRERKKRRRLGAMDGS 1291 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      QQNA--TLCRPLMSLSQNGTCGESVDRNIDYQAWLEVKKRKWKDTREERKRRRLGITKMS 1275 

tr|A0A8B8JBU2|A0A8B8JBU2_PHODC      QQNA--TLCRPLLSFNQNDICSEIVDRNVNYQAWLEVRKRKWKDTREERKRRRLGITKMS 1275 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      QQNA--TLCRPLLSFNQNDICSEIVDRNVNYQAWLEVRKRKWKDTREERKRRRLGITKMS 1275 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      QQKSVIRSNEP----LRDDSADERVDRSTDYQGWLEARKRKWKYVREQKKRRRLGAAASS 1295 

tr|A0A452YAR6|A0A452YAR6_AEGTS      QQKSVIRSNEP----LRDDSADEIVDRSTDYQGWLEARKRKWKYVREQKKRRRLGAAASS 1235 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      QQKSVIRSNEP----LRDDSADEIVDRSTDYQGWLEARKRKWKYVREQKKRRRLGAAASS 1290 

tr|A0A3L6EI43|A0A3L6EI43_MAIZE      QQNCMTGLNVPCTSQIQNAASYETVDKGTDYQGWLDAKKRKWKYVREQKKRRSNYAEEQS 1270 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      QQNCMTGLNVPCTSQIQNAASYETVDKGTDYQGWLDAKKRKWKYVREQKKRRRLGAAATF 1270 

tr|A0A835B357|A0A835B357_9POAL      QRNSKTGLNAPLSSQMPNAAVDETIDRSSDYQGWLDAKKRKWKHVREQKKRRRLGAAATF 1283 

tr|A0A835EHQ0|A0A835EHQ0_9POAL      QRNSKTGLNAPLSSQMPNVAVDETIDRSSDYQGWLDAKKRKWKHVREQKKRRRLGAAATF 1288 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      QQNSVTGLNVPLSSQIQNVAADETTDRSTDYQGWLDAKKRKWKHVREQKKRRRLGAAATF 1288 

tr|A0A368PL62|A0A368PL62_SETIT      QQNSITGLNVPLSSQIENAAADESIDRSTDYQGWLDAKKRKWKHVREQKKRRRLGAAATF 1292 

                                                          :  *:. :*:.**  :*****.:*::    

 

      Linker                            CTD 
tr|A0A8D9D0I3|A0A8D9D0I3_BRACM      KQIESH----------EIKKKVTQVRRGVGS FFRRPEEALTSSHWQI------------- 1352 

tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      KQIESH----------EIKKKVTQVRRGVGS FFRRPEEALTSSHWQI------------- 1352 

sp|F4HW04|DPOE1_ARATH               NQVDTH----------EINQKVGQGRGGVGS YFRRPEEALTSSHWQI------------- 1299 

tr|D7KI06|D7KI06_ARALL              NQSDAH----------EINQKVGQGRGGVGS YFRRPEEALTSSHWQVCT----------- 1318 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      RGSDGAFEHLGSLGTEKE----AQRKTGVGS YFTRPEVVLTRCHWQ-------------- 1343 

tr|A0A7J7C034|A0A7J7C034_TRIWF      HRADGASEVMEGMISKRG----DQAKTGVGS YFRRHEVALTRCHWQ-------------- 1317 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      NRANGASEPLGSLINNKK----AQHRTGVGS YFATHEISLTRCHWQ-------------- 1324 

tr|A0A2C9VYG0|A0A2C9VYG0_MANES      NRANGASEPLGSLINNKK----AQHRTGVGS YFATHEISLTRCHWQ-------------- 1323 

tr|A0A2N9F976|A0A2N9F976_FAGSY      HRGNGVSDLLGGVTNGKD----TQGRSGVGS YFRRQEVALTRCHWQ-------------- 1314 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      RRGKGVLEVLGDVTNHKD----TQGRSGVSS YFKRHEASLTRCHWQ-------------- 1318 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      SQFVAMAGNHESMTSNKH----NIAKNGAVS FFRRQELLLVHNHWQ-------------- 1333 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      QQSAGAAKLPASMFNYRRG----QDRNGVSS FFRRQELALVQSHWQ-------------- 1317 

tr|A0A8B8JBU2|A0A8B8JBU2_PHODC      QQSAGAAKLPASMFNYRHN----QDRSGVSS FFRRQELALVQSHWQ-------------- 1317 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      QQSAGAAKLPASMFNYRHN----QDRSGVSS FFRRQELALVQSHWQ-------------- 1317 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      EGPSNN------LFSARNGSQLHGNGRNRST FFQKQELSLFRSHWQ-------------- 1335 

tr|A0A452YAR6|A0A452YAR6_AEGTS      EGPSNN------LFSARNVSQLHGNSRNRST FFQKQELSLFRSHWQ-------------- 1275 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      EGPSNN------LFSARNDSQLHGNGRNRST FFQKQELSLFRSHWQ-------------- 1330 

tr|A0A3L6EI43|A0A3L6EI43_MAIZE      HVS-LL------L------------------- ---------LPGWVLPPLLTILTLCSRP 1295 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      DDP-NA------LLSARHANQLPVNSRNRST FFQKQELALFRSHWQACV--FCYLLCSVA 1321 

tr|A0A835B357|A0A835B357_9POAL      DGPTNA------LLSSRNANQLPGNSRNRST FFQKQELALFRSHWQ-------------- 1323 

tr|A0A835EHQ0|A0A835EHQ0_9POAL      DGPTNA------LLSSRNVNQLPDNSRNRST FFQKQELALFRSHWQ-------------- 1328 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      DGPTNA------LLSSRNVSQLPGNSRNRAT FFQKQELALFRSHWQ-------------- 1328 

tr|A0A368PL62|A0A368PL62_SETIT      DGPTNA------LLSSRNVNQLPGNSRNRST FFQKQELALFRSHWQ-------------- 1332 

                                                                                 *   
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tr|A0A8D9D0I3|A0A8D9D0I3_BRACM      LHKVMQKVFALLLTDLRRLGATIIFADFSKIVIDTGKFDLSAAKAYCDSLLTAVGNSDIF 1866 

tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      LHKVMQKVFALLLTDLRRLGATIIFADFSKIVIDTGKFDLSAAKAYCDSLLTAVGNSDIF 1866 

sp|F4HW04|DPOE1_ARATH               LHKVMQKVFALLLTDLRRLGAIIIYADFSKVIIDTVKFDLSAAKAYCESLLSTVRNSDIF 1847 CTD-Pol 
tr|D7KI06|D7KI06_ARALL              LHKVMQKVFALLLTDLRRLGAIIIYADFSKVIIDTVKFDLSAAKAYCESLLSTVGNRLVS 1865 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      LHKVMQKVFALLLAELRKLGATIIFANFAKVIIDTGKFNLSAAQAYCNSLVKTLQSREMF 1907 

tr|A0A7J7C034|A0A7J7C034_TRIWF      LHKVMQKVFALLLAELRKLGAKVIFANFSKVIIDTGKSDIAAAKAYCDSLVKALQTRELF 1866 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      LHKVMQKVFALLLAEFRKLGATIIFANFSKVIIDTGKLSLSAAKAYCDSLLKTLQSRELF 1874 

tr|A0A2C9VYG0|A0A2C9VYG0_MANES      LHKVMQKVFALLLAEFRKLGATIIFANFSKVIIDTGKLSLSAAKAYCDSLLKTLQSRELF 1873 

tr|A0A2N9F976|A0A2N9F976_FAGSY      LHKVMQKVFALLLAEFRKLGATIIFANFSKVIIDTGKFDLSAAKAYCDSLLKTLQNRDLF 1864 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      LHKVMQKVFALLLAEFRKLGATIIFANFSKVIIDTGKFDLSAAKAYCDSLLKTLQKRDLF 1867 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      LHKLMKKVFALLLSELRKLGATIVFANFFKIIVDTGKTDLPAARAYCDCLLKALQARDLL 1874 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      LHKVMKKLFALLLAEFRKLGATIIFANFSKIVIDTGKIDLSAARAYCDCLLKTLQTRDLF 1864 

tr|A0A8B8JBU2|A0A8B8JBU2_PHODC      LHKVMKKLFALLLAEFRKLGATIIFANFSKIVIDTGKIDLSAARAYCDCLLKTLQTRDLF 1864 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      LHKVMKKLFALLLAEFRKLGATIIFANFSKIVIDTGKIDLSAARAYCDCLLKTLQTRDLF 1867 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLPSARAYCDSLLKTLQTRDLF 1879 

tr|A0A452YAR6|A0A452YAR6_AEGTS      LHNVMKKVFALFLAEFRKLGANVIFANFSKIIIDTGKVDLPSARAYCDSLLKTLQTRDLF 1819 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLPSARAYCDSLLKTLQTRDLF 1874 

tr|A0A3L6EI43|A0A3L6EI43_MAIZE      LHNVMKKVFALLLAELRKLGANVIFANFSKIIIDTGKVDLSSAHAYCDSLLRTLQTRDLF 1870 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      LHNVMKKVFALLLAELRKLGANVIFANFSKIIIDTGKVDLSSAHAYCDSLLRTLQTRDLF 1887 

tr|A0A835B357|A0A835B357_9POAL      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLASAQAYCNSLLKTLQTRDLF 1865 

tr|A0A835EHQ0|A0A835EHQ0_9POAL      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLASAQAYCDSLLKTLQTRDLF 1872 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLASAHAYCDSLLKTLQTRDLF 1872 

tr|A0A368PL62|A0A368PL62_SETIT      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLASAHAYCDSLLKTLQTRDLF 1876 

                                    **::*:*:***:*:::*:*** :::*:* *:::** * .: :*:***:.*: ::    :  

 

 

 
 

 

                CysA 

tr|A0A8D9D0I3|A0A8D9D0I3_BRACM      -----------------VMKRNLLKYINVKEFAAEAEFLDPGPSFILPNVACSNCDAYRD 2066 

tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      --------ILFLKLCFAVMKRNLLKYINVKEFAAEAEFLDPGPSFILPNVACSNCDAYRD 2080 

sp|F4HW04|DPOE1_ARATH               -----------------VMRKSLLKYIKVKECAAEAEFLDPGPSFILPNVACSNCDAYRD 2046 

tr|D7KI06|D7KI06_ARALL              SNLISGNLVLETMFTNRVMRKSLLKYIKVKECAAEAEFLDPGPSFILPNVACSNCDAYRD 2126 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      -----------------VMRRNLLKFVRVREFAREAEFRDPCPSFTLPNVICSYCNDCRD 2145 

tr|A0A7J7C034|A0A7J7C034_TRIWF      -----------------VMRKNLLKYVRVREFAPEAEFHDPCPSFILPNVICSYCNDCRD 2091 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      -----------------VMRKNLLKYVRVREFAPEAEFHNPCPSFVLPNVICSYCNDCRD 2111 

tr|A0A2C9VYG0|A0A2C9VYG0_MANES      -----------------VMRKNLLKYVRVREFAPEAEFHNPCPSFVLPNVICSYCNDCRD 2110 

tr|A0A2N9F976|A0A2N9F976_FAGSY      -----------------VMRKNLLKFVRVREFAPEAEFHDPCPSFILPNVICSYCNDCRE 2054 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      -----------------VMRKNLLKFVRVREFAPEAEFHDPCPSFNLSNVICSYCNDCRE 2094 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      -----------------RMRKNLLKLVRVKEFAPEAQFRDPFPSFTLPNVICSYCNDCRD 2103 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      -----------------RMRKNLLKLVHVKEFAPEAQFNDPSPSFILPNVICSYCNDCRD 2097 

tr|A0A8B8JBU2|A0A8B8JBU2_PHODC      -----------------RMRKNLLKLVHVKEFAPEAQFHDPSPSFILPNVICSYCNDCRD 2097 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      -----------------RMRKNLLKLVHVKEFAPEAQFHDPSPSFILPNVICSYCNDCRD 2100 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      -----------------RMRKNLLKLVRVKEFAPEAQFQDPCAAFILPNVICSYCNDCRD 2108 

tr|A0A452YAR6|A0A452YAR6_AEGTS      -----------------RMRKNLLKLVRVKEFAPEAQFQDPCASFILPNVICSYCNDCRD 2048 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      -----------------RMRKNLLKLVRVKEFAPEAQFQDPYASFILPNVICSYCNDCRD 2103 

tr|A0A3L6EI43|A0A3L6EI43_MAIZE      -----------------RMRKNLLKLVRVKEFAPEAQFQDPCASFTLPNVICSYCNDCRD 2094 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      -----------------RMRKNLLKLVRVKEFAPEAQFQDPCASFTLPNVICSYCNDCRD 2111 

tr|A0A835B357|A0A835B357_9POAL      -----------------RMRKNLLKLVRVKEFAPEAQFQDPCASFTLPNVICSYCNDCRD 2093 

tr|A0A835EHQ0|A0A835EHQ0_9POAL      -----------------RMRKNLLKLVRVKEFAPEAQFQDPCASFTLPNVICSYCNDCRD 2098 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      -----------------RMRKNLLKLVRVKEFAPEAQFQDPCASFTLPNVICSYCNDCRD 2098 

tr|A0A368PL62|A0A368PL62_SETIT      -----------------RMRKNLLKLVRVKEFAPEAQFQEPCASFTLPNVICSYCNDCRD 2102 

                                                      *::.*** :.*:* * **:* :*  :* * ** ** *:  *: 

 

                                                                                                 CysA                                                                                                        ZBM-4Fe-4S  

tr|A0A8D9D0I3|A0A8D9D0I3_BRACM      LDIGRDPALLTEKEWCCIDSQCGKIYDREQMENSLLQMVRQRERMYHMQDLVCTRCNQVK 2126 

tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      LDIGRDPALLTEKEWCCIDSQCGKIYDREQMENSLLQMVRQRERMYHMQDLVCTRCNQVK 2140 

sp|F4HW04|DPOE1_ARATH               LDICRDPALLTEKEWSCADTQCGKIYDREQMESSLLEMVRQRERMYHMQDVVCIRCNQVK 2106 

tr|D7KI06|D7KI06_ARALL              LDICRDPALLTEKEWSCGDPQCGKIYDREQMESSLLEMVRQRERMYHMQDLVCIRCNQVK 2186 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      LELCRDTALL-SQEWRCAVPQCGQPYDREVMENSLLQIVRQRERLYHLQDLVCLRCNQVK 2204 

tr|A0A7J7C034|A0A7J7C034_TRIWF      LDLCRDSALL-AHEWRCAVPQCGQPYDREVMENALLQIVRQRERLYHLQDLVCLRCNQVK 2150 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      LDLCRDTALL-AQEWRCAVQQCGQPYDREVMENSLLQIVRQRERLYHLQDLVCIRCNQVK 2170 

tr|A0A2C9VYG0|A0A2C9VYG0_MANES      LDLCRDTALL-AQEWRCAVQQCGQPYDREVMENSLLQIVRQRERLYHLQDLVCIRCNQVK 2169 

tr|A0A2N9F976|A0A2N9F976_FAGSY      LDLCRDSVLL-AQEWRCAVPQCGQPYDREVMENALLQIVRQRERLYHLQDLVCLRCNQVK 2113 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      LDLCRDTALL-AQEWRCAVPQCGQPYDREVMENALLQIVRQRERLYHLQDLVCLRCNQVK 2153 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      LDLSRDSALL-EQEWRCAVPRCGQPYDRGQMESALLQIVRQRERLYHLQDLLCKRCRGVK 2162 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      LDLCRDSALS-DNEWRCSVPQCGQSYNREQMENSLLQIVRQREKLYHLQDLVCLRCRQVK 2156 

tr|A0A8B8JBU2|A0A8B8JBU2_PHODC      LDLCRDSALS-DSEWRCSVPQCGQSYNREQMENSLLQMVRQREKLYHLQDLACLRCRQIK 2156 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      LDLCRDSALS-DSEWRCSVPQCGQSYNREQMENSLLQMVRQREKLYHLQDLACLRCRQIK 2159 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      LDLCRDSTLQ-GHEWRCAVPQCGQPYHREEMENALLQIVRQRERLYHLQDLVCVRCRQVK 2167 

tr|A0A452YAR6|A0A452YAR6_AEGTS      LDLCRDSTLQ-GHEWRCAVPQCGQPYHREEMENALLQIVRQRERLYHLQDLVCVRCRQVK 2107 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      LDLCRDSTLQ-GHEWRCAVPQCGQPYHREEMENALLQIVRQRERLYHLQDLVCVRCRQVK 2162 

tr|A0A3L6EI43|A0A3L6EI43_MAIZE      LDLCRDSALQ-GQEWRCAVPQCGQPYHREQMENALLQVVRQRERLYHLQDLVCVRCRQVK 2153 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      LDLCRDSALQ-GQEWRCAVPQCGQPYHREQMENALLQVVRQRERLYHLQDLVCVRCRQVK 2170 

tr|A0A835B357|A0A835B357_9POAL      LDLCRDSTLQ-GQEWRCAVPQCGQPYHREQVENALLQVVRQRERLYHLQDLVCLRCRQVK 2152 

tr|A0A835EHQ0|A0A835EHQ0_9POAL      LDICRDSTLQ-GQEWRCAVPQCGQPYHREQLENALLQVVRQRERLYHLQDLVCLRCRQVK 2157 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      LDLCRDSTLQ-GQEWRCAVPQCGQPYHREQMENALLQVVRQRERLYHLQDLVCLRCRQVK 2157 

tr|A0A368PL62|A0A368PL62_SETIT      LDLCRDSTLQ-GQEWRCAVPQCGQPYHREQMENALLQVVRQRERLYHLQDLVCLRCRQVK 2161 

                                    *:: ** .*    ** *   :**: *.*  :*.:**::*****::**:**: * **. :* 

 
 

                                                                                 [4Fe-4S] 

tr|A0A8D9D0I3|A0A8D9D0I3_BRACM      AAHLTEQCECSGSFRCKESGSEFLKRMEIFLDIAKRQKFKLLEECTSWILDPTGSWQTNT 2186 

tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      AAHLTEQCECSGSFRCKESGSEFLKRMEIFLDIAKRQKFKLLEECTSWILDPTGSWQTNT 2200 

sp|F4HW04|DPOE1_ARATH               AAHLTEQCECSGSFRCKESGSEFSKRMEIFMDIAKRQKFRLLEEYISWIIYGPSY----- 2161 

tr|D7KI06|D7KI06_ARALL              AAHLTEQCECSGSFRCKESGSEFSKRMEIFLDIAKRQKFRLLEEYISWILYGPSY----- 2241 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      AAHLAEQCACAGSYRCKEDVSEFRGKMQVFLNIAIRQKFQLLQECTSWILEVQ------- 2257 

tr|A0A7J7C034|A0A7J7C034_TRIWF      AAHLTEQCACAGSFRCKEDVSEFQRKMQIFLNVAIHQKFELLRECTSWILEVQ------- 2203 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      AAHLAEQCACAGSYRCKEDLSEFRSKMQIFLNVAIHQKFKLLQECTSWILEIH------- 2223 

tr|A0A2C9VYG0|A0A2C9VYG0_MANES      AAHLAEQCACAGSYRCKEDLSEFRSKMQIFLNVAIHQKFKLLQECTSWILEIH------- 2222 

tr|A0A2N9F976|A0A2N9F976_FAGSY      AAHLAEQCACAGPFKCKEDLTEFRSKMQIFLNIAIHQKFQLLQESTSWILELQ------- 2166 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      AAHLAEQCACAGPFKCKEDLTEFRSKMQIFLKIAIHQKFQLLQECTSWILELR------- 2206 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      ADHLAEQCTCGGSFGCEESSADFLRRMQVFLKVALGQKFLLLRDCVSWILEGP------- 2215 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      AAHLAEQCVCGGLFRCKEDSFEFLRKMQVFLNIAANQKFQLLDDCTSWILEVR------- 2209 

tr|A0A8B8JBU2|A0A8B8JBU2_PHODC      AAHLAEQCVCGGSFRCKEDSFEFLRKMQVFLKIAANHKFQLLHDCTSWILEVR------- 2209 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      AAHLAEQCVCGGSFRCKEDSFEFLRKMQVFLKIAANHKFQLLHDCTSWILEVR------- 2212 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      AAHVSEQCNCGGSFRCKEEAPQFLGKMRVFLNVAVSQKFELLQDCVRWILE--------- 2218 

tr|A0A452YAR6|A0A452YAR6_AEGTS      AAHVSEQCNCGGSFRCKEEAPQFLGKMRVFLNVAVSQKFELLQDCVRWILEVR------- 2160 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      AAHVSEQCNCGGSFRCKEEAPQFLGKMRVFLNVAVSQKFELLQDCVRWILEVR------- 2215 

tr|A0A3L6EI43|A0A3L6EI43_MAIZE      AAHLSEQCSCGGSFRCKEEPSYFLSKMRVFLKVAVSQKFPLLQDCVQWILEAR------- 2206 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      AAHLSEQCSCGGSFRCKEEPSYFLSKMRVFLKVAVSQKFPLLQDCVQWILEAR------- 2223 

tr|A0A835B357|A0A835B357_9POAL      AAHLSEQCSCGGAFRCKEESSYFLSKMRVFLNVAVSQKFQLLQDCVEWILEVR------- 2205 

tr|A0A835EHQ0|A0A835EHQ0_9POAL      AAHLSEQCSCGGAFRCKEESSHFLSKMRVFLNVAASQKFQLLQDCVEWILEVR------- 2210 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      AAHLSDQCSCGGSFRCKEESSYFLSKMQVFRDVAVSQKFQLLQDCVEWILEVR------- 2210 

tr|A0A368PL62|A0A368PL62_SETIT      AAHLSEQCSCGGSFRCKEESSYFLSKMRVFLNVAVNQKFQLLQDCVEWILEVR------- 2214 

                                    * *:::** *.* : *:*.   *  :*.:* .:*  :** ** :   **: 
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NLS, Nuclear Localization Signal 
 

            

Figure 3 MSA of the catalytic subunit of the DNA pol ε (Pol2A) from various plant sources  

Figure 4 shows the MSA of the DNA pol ε from various animal sources (only the required regions for the discussions are 
shown here). The human sequence is used as the standard and highlighted. The PR exo and pol regions in the human 
sequence are highlighted in red and green, respectively, and the PR active site amino acids are highlighted in light blue 
and the pol active site amino acids are highlighted in yellow. The typical, completely conserved –DEDD- superfamily of 
PR exonuclease active site amino acids are found with an invariant Y as proton acceptor in the NTD and is in close 
agreement with the other RdRps/DdDps [8].  The proposed template-binding pair (-YG-), catalytic amino acid (K) and 
the dNTP selection amino acid (Q) are found in the pol domain and are in close agreement as reported in other DdDps 
and DdRps [8,16] and also with the plant enzymes (Fig.3). Unlike other two eukaryotic replicative pols, the pol ε 
harbours a unique ZBM within the pol domain, similar to the pol ε from the plant sources (highlighted). A dNTP selecting 
–SYLPVGS- motif is found within the first PR exo region as found in plant enzymes, –SYLPQGS-. However, a second PR 
exonuclease active site and a putative pol catalytic core are also identified in the CTD (highlighted). Similar to the –
SYLPXXS- at the NTD, a –SYLEPGS- motif (highlighted in yellow) is found within the second PR exo region in the CTD. 
A large NTD deletion analysis has implicated a possible second pol region in the CTD, e.g., a large N-terminal deletion 
(Δ176-1134 amino acids) of the yeast pol ε gene (which deletes both the pol and PR exo domains), but retains the C-
terminal region intact, showed that the yeast was viable, but grew slowly, suggesting a possible second pol active site 
in the CTD as discussed elsewhere [20]. The CTD contains the two regular ZBMs and one of them (CysB) binds the 4Fe-
4S cluster (highlighted in orange) as found in all the three eukaryotic replicative pols. The putative NLSs are highlighted. 
Many conserved Ws are observed in the CTD, suggesting their possible involvement in interactions with the other 
subunits.  

CLUSTAL O (1.2.4) MSA of ε DNA pols from various animal sources   

 

//End of the plant pol ε sequences  
tr|A0A8D9D0I3|A0A8D9D0I3_BRACM      GRHHS 2191 

tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      GRHHS 2205 

sp|F4HW04|DPOE1_ARATH               ----- 2161 

tr|D7KI06|D7KI06_ARALL              ----- 2241 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      ----- 2257 

tr|A0A7J7C034|A0A7J7C034_TRIWF      ----- 2203 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      ----- 2223 

tr|A0A2C9VYG0|A0A2C9VYG0_MANES      ----- 2222 

tr|A0A2N9F976|A0A2N9F976_FAGSY      ----- 2166 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      ----- 2206 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      ----- 2215 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      ----- 2209 

tr|A0A8B8JBU2|A0A8B8JBU2_PHODC      ----- 2209 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      ----- 2212 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      ----- 2218 

tr|A0A452YAR6|A0A452YAR6_AEGTS      ----- 2160 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      ----- 2215 

tr|A0A3L6EI43|A0A3L6EI43_MAIZE      ----- 2206 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      ----- 2223 

tr|A0A835B357|A0A835B357_9POAL      ----- 2205 

tr|A0A835EHQ0|A0A835EHQ0_9POAL      ----- 2210 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      ----- 2210 

tr|A0A368PL62|A0A368PL62_SETIT      ----- 2214 

 

 

A0A8D9D0I3_BRACM, Brassica campestris  A0A3P5YCF9_BRACM, Brassica campestris 

F4HW04|DPOE1_ARATH, Arabidopsis thaliana  D7KI06_ARALL, Arabidopsis lyrata subsp. lyrata 

A0A9Q0FIP5_9ROSI, Turnerasubulata  A0A7J7C034_TRIWF, Tripterygium wilfordii 

A0A2C9VYJ6_MANES, Manihot esculenta  A0A2C9VYG0_MANES, Manihot esculenta 

A0A2N9F976_FAGSY, Fagus sylvatica   A0A7N2KME6_QUELO, Quercus lobata 

A0A7I8KHB8_SPIIN, Spirodela intermedia  A0A6I9QIG1_ELAGV, Elaeisguineensis var. tenera 

A0A8B8JBC2_PHODC, Phoenix dactylifera   A0A8B8JBU2_PHODC, Phoenix dactylifera 

A0A8I6WFC8_HORVV, Hordeum vulgare   A0A452YAR6_AEGTS, Aegilops tauschii subsp. strangulata 

A0A3B5XXC3_WHEAT, Triticum aestivum  A0A3L6EI43_MAIZE, Zea mays 

A0A1D6H8Z0_MAIZE, Zea mays    A0A835B357_9POAL, Digitaria exilis 

A0A835EHQ0_9POAL, Digitaria exilis  A0A2S3GPC0_9POAL, Panicum hallii 

A0A368PL62_SETIT, Setariaitalica 
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           NTD        PR Exo 

tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      KIHVAHWYNVRYRGSAYPPEITLRSDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 291 

tr|A0A673YLH4|A0A673YLH4_SALTR      KIHVAHWYNVRYRGSAYPPEIILRSDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      KIHVAHWYNVRYRGSAYPPEIILRSDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      KIHVAHWYNVRYRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 296 

tr|A0A498LK69|A0A498LK69_LABRO      KIHVAHWYNVRYRGSAYSPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 295 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      KIHVAHWYNVRYRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 296 

tr|M4A042|M4A042_XIPMA              KIHVAHWYNVRYRGSAFPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      KIHVAHWYNVRYRGSAYHPEIIRRDDLVER PDPVVLAYDIETTKLPLKFPDAESDQIMMI 295 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      KIHVAHWYNVRYRGSSFPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      KIHVAHWYNVRYRGSTYPPEIVQRDDLVER PDPVVMAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A673CZR7|A0A673CZR7_9TELE      KIHVAHWYNVRYRGSAFPPEIIRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A671YAK3|A0A671YAK3_SPAAU      KIHVAHWYNVRYRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAESDQIMMM 297 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      KIHVAHWYNVRFRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      KIHVAHWYNVRYRGSTYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 305 

tr|A0A3P8N896|A0A3P8N896_ASTCA      KIHVAHWYNVRNRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 296 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      KIHVAHWYNVRYRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 296 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      KIHVAHWYNVRYRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAESDQIMMI 297 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      KIHVAHWYNVRYRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      KIHVAHWYNVRYRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAESDQIMMI 297 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      KIHVAHWYNVRYRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A665X3K2|A0A665X3K2_ECHNA      KIHVAHWYNVRYRSSAYPPEIIRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      KIHVAHWYNVRYRGNAFPVEVTRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 269 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      KIHVAHWYNVRFRGNAFPVELTRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 288 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      KIHVAHWYNVRFRGNAFPVELTRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 302 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      KIHVAHWYNIRYRGSAFPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 331 

sp|Q07864|DPOE1_HUMAN               KIHVAHWYNVRYRGNAFPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 296 Exo1 
tr|A0A2I3S482|A0A2I3S482_PANTR      KIHVAHWYNVRYRGNAFPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 296 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      KIHVAHWYNVRYRGNAFPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 296 

tr|A0A834DIT3|A0A834DIT3_9CHIR      KIHVAHWYNVRHRGSALPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 296 

tr|F6Z911|F6Z911_HORSE              KIHVAHWYNVRYRGNAFPVEIARRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 296 

tr|A0A5G2RB90|A0A5G2RB90_PIG        KIHVAHWYNVRYRGNAFPVEIARRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 269 

tr|A0A670JP16|A0A670JP16_PODMU      KIHVAHWYNVRYRGSSFPPEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 294 

tr|A0A852LC41|A0A852LC41_UROIN      KIHVAHWYNVRCRGSTFPAEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 312 

tr|F6ZFB6|F6ZFB6_ORNAN              -------------------------------DPVVLAFDIETTKLPLKFPDAETDQIMMI 171 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      KIHVAHWYNVRYRGSSLPIEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 297 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      KIHVAHWYNVRYRGSSLPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMI 281 

                                                                   ****:*:***************:*****: 

 

 

 

 
 

 

tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      EIFVTYNGDFFDWPFVETRAAHHGLNMYKEIGFQKDNQGEYKASQAIHMDSFRWVKRDSY 411 

tr|A0A673YLH4|A0A673YLH4_SALTR      EIFVTYNGDFFDWPFVETRAAHHGLNMYREIGFQKDNQGEYRASQAIHMDAFRWVKRDSY 417 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      EIFVTYNGDFFDWPFVETRAAHHGLNMYREIGFQKDNQGEYRASQAIHMDAFRWVKRDSY 417 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      NIFVTYNGDFFDWPFVETRAAQLGLSMYREIGFQKDNQGEYKASQAIHMDCLRWVKRDSY 416 

tr|A0A498LK69|A0A498LK69_LABRO      NIFVTYNGDFFDWPFVEARAAQLGLNMHREIGFQKDNQGEYKASQAIHMDCLRWVKRDSY 415 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      NIIVTYNGDFFDWPFVETRASVHGLSMHREIGFQKDSQGEYKSSQAIHMDSFRWVKRDSY 416 

tr|M4A042|M4A042_XIPMA              NIFVTYNGDFFDWPFVETRAALHGLSMHREIGFQKDNQGEYKSSQAIHMDCLRWVKRDSY 417 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      NIFVTYNGDFFDWPFVETRAALHGLDMYKEIGFQKDNQGEYKSTQAIHMDCYRWVKRDSY 415 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      NIFVTYNGDFFDWPFVEARAAVHGLNMHKEIGFQKDNQGEYKSSQAIHMDCLRWVKRDSY 417 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      NIFVTYNGDFFDWPFIETRASLHGLSMHREIGFQKDNQGEYKSSQAIHMDCLRWVKRDSY 417 

tr|A0A673CZR7|A0A673CZR7_9TELE      NIFVTYNGDFFDWPFVEMRAATHGLSMHREIGFQKDNQGEYKSSQALHMDCLRWVKRDSY 417 

tr|A0A671YAK3|A0A671YAK3_SPAAU      NIFVTYNGDFFDWPFVETRAALHGLSMYREIGFQKDNQGEYKSSQAIHMDCYRWVKRDSY 417 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      NIFVTYNGDFFDWPFIETRASLHGLSMHREIGFQKDSQGEYKSSQAIHMDCLRWVKRDSY 417 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      NIFVTYNGDFFDWPFVETRAALHGLSMHREIGFQKDSQGEYKSSQAIHMDCLRWVKRDSY 425 

tr|A0A3P8N896|A0A3P8N896_ASTCA      NIFVTYNGDFFDWPFIEVRAALHGLSMHREIGFQKDNQGEYKASQAIHMDCLRWVKRDSY 416 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      NIFVTYNGDFFDWPFIEVRAALHGLSMHREIGFQKDNQGEYKASQAIHMDCLRWVKRDSY 416 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      NIFVTYNGDFFDWPFVETRAALHGLNMHREIGFQKDNQGEYKSSQAIHMDCLRWVKRDSY 417 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      NIFVTYNGDFFDWPFVETRAALHGLSMHREIGFQKDSQGEYKSSQAIHMDCLRWVKRDSY 417 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      NIFVTYNGDFFDWPFVEARAALHGLNMHREIGFQKDSQGEYKSSQAIHMDCLRWVKRDSY 417 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      NIFVTYNGDFFDWPFVETRAALHGLSMHREIGFQKDSQGEYKSSQAIHMDCLRWVKRDSY 417 

tr|A0A665X3K2|A0A665X3K2_ECHNA      NIFVTYNGDFFDWPFVETRAALHGLSMHREIGFQKDSQGEYKSSQAIHMDCLRWVKRDSY 417 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      TIMVTYNGDFFDWPFVEARAAAHGLSMYEEIGFQKDSQGEYKAPQCIHMDCLRWVKRDSY 389 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      TIMVTYNGDFFDWPFVEARAAAHGLSMYQEIGFQKDSQGEYKAPQCIHMDCLRWVKRDSY 408 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      TIMVTYNGDFFDWPFVEARAAAHGLSMYQEIGFQKDSQGEYKAPQCIHMDCLRWVKRDSY 422 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      TIMVTYNGDFFDWPFVEARAAVHGLSMYQEIGFQKDSQGEYKASQCIHMDCLRWVKRDSY 451 

sp|Q07864|DPOE1_HUMAN               TIMVTYNGDFFDWPFVEARAAVHGLSMQQEIGFQKDSQGEYKAPQCIHMDCLRWVKRDSY 416 Exo1 
tr|A0A2I3S482|A0A2I3S482_PANTR      TIMVTYNGDFFDWPFVEARAAVHGLSMQQEIGFQKDSQGEYKAPQCIHMDCLRWVKRDSY 416 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      TIMVTYNGDFFDWPFVEARAAVHGLSMQQEIGFQKDSQGEYKAPQCIHMDCLRWVKRDSY 416 

tr|A0A834DIT3|A0A834DIT3_9CHIR      TIMVTYNGDFFDWPFVEARAAAHGLSMYQEIGFQKDSQGEYKAPQCIHMDCLRWVKRDSY 416 

tr|F6Z911|F6Z911_HORSE              TIMVTYNGDFFDWPFVEARAAVHGLSMYQEIGFQKDNQGEYKAPQCIHMDCLRWVKRDSY 416 

tr|A0A5G2RB90|A0A5G2RB90_PIG        TIMVTYNGDFFDWPFVEARAAVHGLSMYQEIGFQKDSQGEYKSSQCIHMDCLRWVKRDSY 389 

tr|A0A670JP16|A0A670JP16_PODMU      TIMVTYNGDFFDWPFVETRAAAHGMNMQQEIGFQKDSQGEYKAPSCIHMDCLRWVKRDSY 414 

tr|A0A852LC41|A0A852LC41_UROIN      NIIVTYNGDFFDWPFVEARAAAHGINMYQEIGFQKDSQGEYKASQCIHMDCLRWVKRDSY 432 

tr|F6ZFB6|F6ZFB6_ORNAN              TIMVTYNGDFFDWPFVEARAAVHGLNMYQEIGFQKDNQGEYKASQCIHMDCLRWVKRDSY 291 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      TIMVTYNGDFFDWPFVEARAAVHGLSMHQEIGFQKDSQGEYKSSQCIHMDCLRWVKRDSY 417 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      TIMVTYNGDFFDWPFVEARAAVHGLSMHQEIGFQKDSQGEYKSSQCIHMDCLRWVKRDSY 401 

                                     *:************:* **:  *:.* .*******.****:: ..:***. ******** 

 

 

  

 

 

tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 470 

tr|A0A673YLH4|A0A673YLH4_SALTR      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEESQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEESQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 475 

tr|A0A498LK69|A0A498LK69_LABRO      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 474 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 475 

tr|M4A042|M4A042_XIPMA              LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      LPMGSHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQ-TLATYSVSDAVATYYLYMKYVH 474 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYMYMKYVH 476 

tr|A0A673CZR7|A0A673CZR7_9TELE      LPVGSHNLKAAAKAKLSYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A671YAK3|A0A671YAK3_SPAAU      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEESQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 484 

tr|A0A3P8N896|A0A3P8N896_ASTCA      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 475 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 475 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      LPVGSHNLKAAAKAKLSYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A665X3K2|A0A665X3K2_ECHNA      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYLYMKYVH 476 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQ-TLATYSVSDAVATYYLYMKYVH 448 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQ-TLATYSVSDAVATYYLYMKYVH 467 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQ-TLATYSVSDAVATYYLYMKYVH 481 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQ-TLATYSVSDAVATYYLYMKYVH 510 

sp|Q07864|DPOE1_HUMAN               LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQ-TLATYSVSDAVATYYLYMKYVH 475 Exo1 
tr|A0A2I3S482|A0A2I3S482_PANTR      LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQ-TLATYSVSDAVATYYLYMKYVH 475 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQ-TLATYSVSDAVATYYLYMKYVH 475 

tr|A0A834DIT3|A0A834DIT3_9CHIR      LPVGSHNLKAAAKAKLGYDPVELDPEDMCQMATEQPQ-TLATYSVSDAVATYYLYMKYVH 475 

tr|F6Z911|F6Z911_HORSE              LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQ-TLATYSVSDAVATYYLYMKYVH 475 

tr|A0A5G2RB90|A0A5G2RB90_PIG        LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQ-TLATYSVSDAVATYYLYMKYVH 448 

tr|A0A670JP16|A0A670JP16_PODMU      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQ-TLATYSVSDAVATYYMYMKYVH 473 

tr|A0A852LC41|A0A852LC41_UROIN      LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQVTLATYSVSDAVATYYMYMKYVH 492 

tr|F6ZFB6|F6ZFB6_ORNAN              LPVGSHNLKAAAKAKLGYDPVELDPEEMCRMATEQPQ-TLATYSVSDAVATYYMYMKYVH 350 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEEPQ-TLATYSVSDAVATYYMYMKYVH 476 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      LPVGSHNLKAAAKAKLGYDPVELDPEDMCRMATEEPQ-TLATYSVSDAVATYYMYMKYVH 460 

                                    **:*************.*********:**:****: * ***************:****** 
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                                                                PR Exo         Polymerase 
tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAYHA NIVFPNKQEQVFNKLTDDGHVMD 530 

tr|A0A673YLH4|A0A673YLH4_SALTR      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAYHA NIVFPNKQEQVFNKLTDDGHVMD 536 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAYHA NIVFPNKQEQVFNKLTDDGHVMD 536 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHV NIVFPNKQEQVFNKLTDDGHVLD 535 

tr|A0A498LK69|A0A498LK69_LABRO      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHV NIVFPNKQEQVFNKLTDDGHVLD 534 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQVFNKMTDDGHVLD 535 

tr|M4A042|M4A042_XIPMA              PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQIFNKLTDDGHVLD 536 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQDQVFNKMTGDGHVMD 534 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQVFNKLTDNGHVLD 536 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQVFNKLTDDGHVMD 536 

tr|A0A673CZR7|A0A673CZR7_9TELE      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQVFNKLTDDGHVMD 536 

tr|A0A671YAK3|A0A671YAK3_SPAAU      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQVFNKLTDDGHVMD 536 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQVFNKLTDDGHVLD 536 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHV NIIFPNKQEQVFNKLTDDGHVLD 544 

tr|A0A3P8N896|A0A3P8N896_ASTCA      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQIFNKLTDDGHVLD 535 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQIFNKLTDDGHVLD 535 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQVFNKLTDDGHVMD 536 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQVFNKLTDDGHVMD 536 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQVFNKLTDDGHVMD 536 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQVFNKLTDDGHVMD 536 

tr|A0A665X3K2|A0A665X3K2_ECHNA      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQVFNKLTDDGHVMD 536 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQEFNKMTSDGHVLD 508 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQEFNKLTDDGHVLD 527 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQEFNKLTDDGHVLD 541 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQEFNKLTGDGHVLD 570 

sp|Q07864|DPOE1_HUMAN               PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQEFNKLTDDGHVLD 535 

tr|A0A2I3S482|A0A2I3S482_PANTR      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQEFNKLTDDGHVLD 535 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQEFNKLTDDGHVLD 535 

tr|A0A834DIT3|A0A834DIT3_9CHIR      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPSKQEQEFNKLTDDGHVLD 535 

tr|F6Z911|F6Z911_HORSE              PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQEFNKLTDDGHVLD 535 

tr|A0A5G2RB90|A0A5G2RB90_PIG        PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIIFPNKQEQEFNKLTDDGHVLD 508 

tr|A0A670JP16|A0A670JP16_PODMU      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAYHA NIIFPNKQEQEFNKLTEDGHVLD 533 

tr|A0A852LC41|A0A852LC41_UROIN      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAYHA NIIFPNKQEQEFNKLTDDGHMLD 552 

tr|F6ZFB6|F6ZFB6_ORNAN              PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQEFNKLTDDGHVLD 410 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQEFNKLTDDGHVLD 536 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      PFIFALCTIIPMEPDEVLRKGSGTLCEALLMVQAFHA NIVFPNKQEQEFNKLTEDGHVLD 520 

                                    **********************************:*. **:**.**:* ***:* :**::* 

 

 

 

 
 

         Pol-ZBM 
tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      FNEVCEEIKKKLLCLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 650 

tr|A0A673YLH4|A0A673YLH4_SALTR      FNEVCDEIKKKLISLKEVPNRIECPLIYHLDVAAMYPNIILTNRLQPSAMVDEATCAACD 656 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      FNEVCDEIKKKLISLKEVPNRIECPLIYHLDVAAMYPNIILTNRLQPSAMVDEATCAACD 656 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      FNEVCDEIKRKLISLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 655 

tr|A0A498LK69|A0A498LK69_LABRO      FNEVCDEIKKKLISLKEVPNRIECPLIYHLDVGAMYPNIILTNRL--------------- 639 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      FSEVCDDIKKKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVNEATCAACD 655 

tr|M4A042|M4A042_XIPMA              FNEVCVEIKKKLTSLKDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCASCD 656 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      FNEVCEDIKKKLISLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAVVDEATCAACD 654 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      FNEVCDEIKRKLTSLKDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 656 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      FNEVCDEIKAKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAA-- 654 

tr|A0A673CZR7|A0A673CZR7_9TELE      FNEVCDEIKNKLMSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEAICAACD 656 

tr|A0A671YAK3|A0A671YAK3_SPAAU      FNEVCDEIKNKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 656 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      FNEVCDEIKTKLISLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 656 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      FNEVCDEIKKKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 664 

tr|A0A3P8N896|A0A3P8N896_ASTCA      FNEVCDEIKKKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 655 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      FNEVCDEIKKKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 655 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      FDEVCEEIKKKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 656 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      FNEVCDEIKKKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 656 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      FNEVCDEIKRKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 656 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      FNEVCNEIKKKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 656 

tr|A0A665X3K2|A0A665X3K2_ECHNA      FNEVCEEIKKKLISLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 656 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      FQEVCDQIKNKLTSLKDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 628 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      FQEVCDQIKNKLTSLRDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 647 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      FHEVCDQIKSKLTSLRDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 661 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      FQEVCDQIKTKLTSLKDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAVVDEATCAACD 690 

sp|Q07864|DPOE1_HUMAN               FEEVCDEIKSKLASLKDVPSRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 655 

tr|A0A2I3S482|A0A2I3S482_PANTR      FEEVCDEIKSKLASLKDVPSRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 655 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      FEEVCDEIKSKLASLKDVPSRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 655 

tr|A0A834DIT3|A0A834DIT3_9CHIR      FQEVCDQIKTKLTSLKDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 655 

tr|F6Z911|F6Z911_HORSE              FQEVCDQIKTKLTSLKDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 655 

tr|A0A5G2RB90|A0A5G2RB90_PIG        FQEVCDQIKTKLTSLKDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 628 

tr|A0A670JP16|A0A670JP16_PODMU      FQEVCDEIKVKLNSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVNEATCAACD 653 

tr|A0A852LC41|A0A852LC41_UROIN      FQEVCDEIKVKLNSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 672 

tr|F6ZFB6|F6ZFB6_ORNAN              FQEVCDEIKTKLTSLKEVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAMVDEATCAACD 530 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      FQEVCDEIKNKLTSLKDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAIVNEATCAACD 656 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      FQEVCDEIKNKLTSLKDVPNRIECPLIYHLDVGAMYPNIILTNRLQPSAIVNEATCAACD 640 

                                    * *** :** ** .*::**.************.************     

            

 

                                                                                        Pol-ZBM 
tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      FNKPGANCQRKMSWQWRGEIMPASRSEFHRIQQQLESEKFPPFFPNGRPRAFHELNREEQ 710 

tr|A0A673YLH4|A0A673YLH4_SALTR      FNKPGANCQRKMSWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGRPRAFHELNLEEQ 716 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      FNKPGANCQRKMSWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGRPRAFHELNLEEQ 716 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      FNKPGANCQRKMTWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGPPRAFHVLNREEQ 715 

tr|A0A498LK69|A0A498LK69_LABRO      --------QRRMTWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGPPRAFHELNREEQ 691 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      FNKPGATCQRRMAWHWRGEIMPASRSEFHRIQQQLESEKFPPFFPNGPPRAFHTLNREEQ 715 

tr|M4A042|M4A042_XIPMA              FNKPGATCQRRMAWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGPPRAFHTLNREEQ 716 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      FNKHGATCQRKMAWQWRGEIMPASRSEFHRIQQQLESEKFPPYFPNGPPRAFHSLNREEQ 714 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      FNKPGATCQRRMAWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGPPRAFHNLNREEQ 716 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      --------------------LPASRSEFHRIQQQLESEKFPPLFPNGPPRAFHNLNREEQ 694 

tr|A0A673CZR7|A0A673CZR7_9TELE      FNKPGASCQRRMTWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGPPRAFHILNREEQ 716 

tr|A0A671YAK3|A0A671YAK3_SPAAU      FNKPGATCQRRMAWQWRGEIMPASRSEFHRIQQQLESEKFPPFFPNGPPRAFHTLNREEQ 716 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      FNKPGATCQRKMAWQWRGEIMPATRSEFHRIQQQLESEKFPPFFPNGPPRAFHTLNREEQ 716 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      FNKPGAACQRRMAWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPSGPPRAFHTLNREEQ 724 

tr|A0A3P8N896|A0A3P8N896_ASTCA      FNKPGATCQRRMTWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGPPRAFHTLNREEQ 715 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      FNKPGATCQRRMAWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGPPRAFHTLNREEQ 715 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      FNKPGATCQRRMAWQWRGQIMPASRSEFHRIQQQLESEKFPPFFPNGPPRAFHTLNREEQ 716 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      FNKPGASCQRKMTWQWRGEIMPASRSEFHRIQQQLESEKFPPFFPNGPPRAFHSLNREEQ 716 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      FNKPGATCQRRMTWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGPPRAFHNLNREEQ 716 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      FNKPGATCQRRMAWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNGPPRAFHNLNREEQ 716 

tr|A0A665X3K2|A0A665X3K2_ECHNA      FNKPGAACQRRMAWQWRGEIMPATRSEFHRIQQQLESEKFPPLFPNGPARAFHNLNREEQ 716 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      FNKPGANCQRKMAWQWRGEFMPASRSEYHRIRHQLESEKFPPLTPEGPARAFHELSREEQ 688 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      FNKPGANCQRKMAWQWRGEFMPASRSEYHRIQHQLESEKFPALIAEGPTRAFHELSREEQ 707 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      FNKPGANCQRKMAWQWRGEFMPASRSEYHRIQHQLESEKFPALTAEGPTRAFHELSREEQ 721 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      FNKPGANCQRKMAWQWRGEFMPASRSEYHRIQHQLESEKFPPLTAEGPARAFHELSREEQ 750 

sp|Q07864|DPOE1_HUMAN               FNKPGANCQRKMAWQWRGEFMPASRSEYHRIQHQLESEKFPPLFPEGPARAFHELSREEQ 715 

tr|A0A2I3S482|A0A2I3S482_PANTR      FNKPGANCQRKMAWQWRGEFMPASRSEYHRIQHQLESEKFPPLFPEGPARAFHELSREEQ 715 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      FNKPGANCQRKMAWQWRGEFMPASRSEYHRIQHQLESEKFPALFPEGPARAFHELSREEQ 715 

tr|A0A834DIT3|A0A834DIT3_9CHIR      FNKPGANCQRKMAWQWRGEFMPASRSEYHRIQHQLESEKFPPLTPEGPARAFHELSREEQ 715 

tr|F6Z911|F6Z911_HORSE              FNKPGANCQRKMAWQWRGEFMPASRSEYHRIQHQLESEKFPPLTPEGPARAFHELSREEQ 715 

tr|A0A5G2RB90|A0A5G2RB90_PIG        FNKPGANCQRKMAWQWRGEFMPASRSEYHRIQHQLESEKFPPLTPEGPARAFHELSREEQ 688 

tr|A0A670JP16|A0A670JP16_PODMU      FNKPGANCQRRMTWQWRGEFMPASRSEYHRIQQQLESEKFPPLFPDGPPRVFHELSREEQ 713 

tr|A0A852LC41|A0A852LC41_UROIN      FNKPGANCQRRMTWQWRGEFMPASRSEYHRIQQQLESEKFPPLAPEGAPRAFHELSREEQ 732 

tr|F6ZFB6|F6ZFB6_ORNAN              FNKPGANCQRKMAWQWRGEFMPASRSEYHRIQQQLESEKFPPLFPDRPARAFHELSREEQ 590 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      FNKPGANCQRKMTWQWRGEFMPASRSEYHRIQQQLESEKFPPLFPDKPARAFHELSREEQ 716 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      FNKPGANCQRKMTWQWRGEFMPASRSEYHRIQQQLESEKFPPLFPDKPARAFHELSREEQ 700 
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                                                                                                                               Pol-ZBM 
tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      ARHEKKRLGDYCRRAYKKVHHTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 770 

tr|A0A673YLH4|A0A673YLH4_SALTR      ARHEKKRLGDYCRRAYKKVRQTKLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      ARHEKKRLGDYCRRAYKKVRQTKLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      ARHEKKRLGDYCRKAYKKVHLTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 775 

tr|A0A498LK69|A0A498LK69_LABRO      ARHEKKRLGDYCRKAYKKVHLTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 751 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      AKHEKKRLADYCKKAYKKTHVTKLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 775 

tr|M4A042|M4A042_XIPMA              AKHEKKRLADYCKKAYKKTHVTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      AKHEKKRLADYCKRAYKKTHVTKLEERTTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 774 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      AKHEKKRLADYCKKAYKKTHVTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      AKHEKKRLADYCKRAYKKVHVTKLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 754 

tr|A0A673CZR7|A0A673CZR7_9TELE      AKHEKKRLADYCKKAYKKTHITRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A671YAK3|A0A671YAK3_SPAAU      AKHEKKRLADYCKKAYKKTHVTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      AKHEKKRLADYCKRAYKKIHITKLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      AKHEKKRLADYCKKAYKKMHVTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 784 

tr|A0A3P8N896|A0A3P8N896_ASTCA      AKHEKKRLADYCKKAYKKTHVTKLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 775 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      AKHEKKRLADYCKKAYKKTHVTKLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 775 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      AKHEKKRLADYCKRAYKKTHVTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      AKHEKKRLADYCKKAYKKVHVTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      AKHEKKRLADYCKKAYKKTHVTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      AKHEKKRLADYCKKAYKKTHVTRLEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A665X3K2|A0A665X3K2_ECHNA      AKHEKKRLADYCKKAYKKTHVTRLEQRVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      AKYEKRRLADYCRKAYKKIHVTKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 748 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      AKYEKRRLADYCRKAYKKIHVTKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 767 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      AKYEKRRLADYCRKAYKKIHVTKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 781 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      AKYEKRRLSDYCRKAYKKIHVTRVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 810 

sp|Q07864|DPOE1_HUMAN               AKYEKRRLADYCRKAYKKIHITKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 775 

tr|A0A2I3S482|A0A2I3S482_PANTR      AKYEKRRLADYCRKAYKKIHITKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 775 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      AKYEKRRLADYCRKAYKKIHITKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 775 

tr|A0A834DIT3|A0A834DIT3_9CHIR      AKYEKRRLANYCRKAYKKIHVTKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 775 

tr|F6Z911|F6Z911_HORSE              AKYEKRRLADYCRKAYKKIHVTKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 775 

tr|A0A5G2RB90|A0A5G2RB90_PIG        AKYEKRRLADYCRKAYKKIHVTKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 748 

tr|A0A670JP16|A0A670JP16_PODMU      AKYEKKRLADYCRKAYKKIHVTKVEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 773 

tr|A0A852LC41|A0A852LC41_UROIN      AKYEKKRLADYCRKAYKKIHVTKVEERVTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 792 

tr|F6ZFB6|F6ZFB6_ORNAN              AKYEKKRLADYCRKAYKKIHITKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 650 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      AKYEKKRLADYCRKAYKKIHITKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 776 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      AKYEKKRLADYCRKAYKKIHITKVEERLTTICQRENSFYVDTVRAFRDRRYEFKGLHKVW 760 
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tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      KKKLSAAQDSGDAALVKRCKNMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 830 

tr|A0A673YLH4|A0A673YLH4_SALTR      KKKLSAAQESGDAALVKRCKNMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      KKKLSAAQESGDAALVKRCKNMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      KKKLSTAQDNGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 835 

tr|A0A498LK69|A0A498LK69_LABRO      KKKLSTAQDNGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 811 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      KKKLSAAQDSGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 835 

tr|M4A042|M4A042_XIPMA              KKKLSTAQDNGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      KKKLSAAQESGDAAEVKRCKNMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 834 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      KKKLSAAQENGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      KKKLSSAQDSGDAAEVKRCKNMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 814 

tr|A0A673CZR7|A0A673CZR7_9TELE      KKKLSAAQDSGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A671YAK3|A0A671YAK3_SPAAU      KKKLSAAQDSGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      KKKLSTAQDNGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      KKKLSSAQDSGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 844 

tr|A0A3P8N896|A0A3P8N896_ASTCA      KKKLSSAQDSGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 835 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      KKKLSSAQDSGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 835 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      KKKLSAAQDSGDAAEIKRCINMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      KKKLSSAQDSGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      KKKLSSAQDNGDAAEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      KKKLSSAQDSGDAAEAKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A665X3K2|A0A665X3K2_ECHNA      KKKLSSAQDSGDAAEVKRCKNMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      KKKLCAAVEAGDAAEVRRCRNMEVLYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 808 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      KRKLCAAVEAGDAAEVRRCKNMEVLYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 827 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      KRKLCAAVEAGDAAEVRRCKNMEVLYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 841 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      KKKLSAAMEVGDAAEVKRCKNMEVLYDSLQLAHKCILNSFYGYVMRRGARWYSMEMAGIV 870 

sp|Q07864|DPOE1_HUMAN               KKKLSAAVEVGDAAEVKRCKNMEVLYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 835 Pol-NTD 
tr|A0A2I3S482|A0A2I3S482_PANTR      KKKLSAAVEVGDAAEVKRCKNMEVLYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 835 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      KKKLSAAVEVGDAAEVKRCKNMEVLYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 835 

tr|A0A834DIT3|A0A834DIT3_9CHIR      KKKLSAAVEAGDAAEVKRCKNMEVLYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 835 

tr|F6Z911|F6Z911_HORSE              KKKLSAAVEVGDAAEVKRCRNMEVLYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 835 

tr|A0A5G2RB90|A0A5G2RB90_PIG        KKKLSAAVEAGDAAEVKRCRNMEVLYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 808 

tr|A0A670JP16|A0A670JP16_PODMU      KKKLAAAMESGDASEAKRCKNMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 833 

tr|A0A852LC41|A0A852LC41_UROIN      KKKLSAAVETGDASEVKRCKNMEILYESLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 852 

tr|F6ZFB6|F6ZFB6_ORNAN              KKKLSAATEVGDAAEVKRCKNMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 710 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      KKKLSAATEMGDAAEVKRCKNMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 836 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      KKKLSAATEMGDAAEVKRCRNMEILYDSLQLAHKCILNSFYGYVMRKGARWYSMEMAGIV 820 
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tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      CYTGANIITQARELVEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 890 

tr|A0A673YLH4|A0A673YLH4_SALTR      CYTGANIITQARELVEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 896 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      CYTGANIITQARELVEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 896 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVIKSTNEKKAKVTISYPGA 895 

tr|A0A498LK69|A0A498LK69_LABRO      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVIKSTNEKKPKVTISYPGA 871 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      CYTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 895 

tr|M4A042|M4A042_XIPMA              CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNDKKPKVTISYPGA 896 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      CFTGANIITQARELVEQIGRPLELDTDGIWCVLPNTFPENFVIKTNNEKKPKVTISYPGA 894 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 896 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      CYTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTGNEKKPKVTISYPGA 874 

tr|A0A673CZR7|A0A673CZR7_9TELE      CYTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 896 

tr|A0A671YAK3|A0A671YAK3_SPAAU      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 896 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      CYTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 896 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 904 

tr|A0A3P8N896|A0A3P8N896_ASTCA      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKTKVTISYPGA 895 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKTKVTISYPGA 895 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      CYTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 896 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      CYTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 896 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      CYTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGA 896 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      CYTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSHEKKPKVTISYPGA 896 

tr|A0A665X3K2|A0A665X3K2_ECHNA      CYTGANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKITTSYPGA 896 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      CFTGASIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKTSCMKKPKVTISYPGA 868 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      CFTGASIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKTTSVKKPKVTISYPGA 887 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      CFTGASIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKTTSVKKPKVTISYPGA 901 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKTTSVKKPKVTISYPGA 930 

sp|Q07864|DPOE1_HUMAN               CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVFKTTNVKKPKVTISYPGA 895 

tr|A0A2I3S482|A0A2I3S482_PANTR      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVFKTTNVKKPKVTISYPGA 895 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVFKTTNAKKPKVTISYPGA 895 

tr|A0A834DIT3|A0A834DIT3_9CHIR      CFTGASIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKTTSTKKPKVTISYPGA 895 

tr|F6Z911|F6Z911_HORSE              CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVVKTTSVKKPKVTISYPGA 895 

tr|A0A5G2RB90|A0A5G2RB90_PIG        CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKTTSVKKPKVTISYPGA 868 

tr|A0A670JP16|A0A670JP16_PODMU      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKSTHAKKPKVTISYPGA 893 

tr|A0A852LC41|A0A852LC41_UROIN      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKSTNAKKPKVTISYPGA 912 

tr|F6ZFB6|F6ZFB6_ORNAN              CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKSTNAKKPKVTISYPGA 770 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKSTNAKKPKVTISYPGA 896 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      CFTGANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKSTNAKKPKVTISYPGA 880 
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tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      MLNIMVKEGFTNDQYQELVDPASLTYETRAENSIFFEVDGPYLAMILPASKEEGKKLKKR 950 

tr|A0A673YLH4|A0A673YLH4_SALTR      MLNIMVKEGFTNNQYQELVDPASLTYETRAENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      MLNIMVKEGFTNDQYQELVDPASLTYETRAENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      MLNIMVKEGFTNHQYQELVDPASLTYETRAENSIFFEVDGPYLAMILPASKEEGKKLKKR 955 

tr|A0A498LK69|A0A498LK69_LABRO      MLNIMVKEGFTNHQYQELVDPASLTYETRAENSIFFEVDGPYLAMILPASKEEGKKLKKR 931 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      MLNILVKEGFTNNQYHELVDPSSLTYNIRAENSIFFEVDGPYLAMILPASKEEGKKLKKR 955 

tr|M4A042|M4A042_XIPMA              MLNILVKEGFTNDQYHELVDPTALTYNTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      MLNIMVKEGFTNDQYHELVDPATLTYETRAENSIFFEVDGPYLAMILPASKEEGKKLKKR 954 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      MLNILVKEGFTNDQYHELVDPASLTYNVRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      MLNIMVKEGFTNDQYHELVDPASLTYETRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 934 

tr|A0A673CZR7|A0A673CZR7_9TELE      MLNILVKEGFTNDQYHELVDPASLTYNIRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A671YAK3|A0A671YAK3_SPAAU      MLNIMVKEGFTNDQYHELVDPTSLSYVTRAENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      MLNIMVKEGFTNDQYHELVDPATLTYNTRQENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      MLNIMVKEGFTNDQYHELVDPASLTYNIKSENSIFFEVDGPYLAMILPASKEEGKKLKKR 964 

tr|A0A3P8N896|A0A3P8N896_ASTCA      MLNIMVKEGFTNDQYHELVDPASVTYNIRAENSIFFEVDGPYLAMILPASKEEGKKLKKR 955 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      MLNIMVKEGFTNDQYHELVDPASVTYNIRAENSIFFEVDGPYLAMILPASKEEGKKLKKR 955 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      MLNIMVKEGFTNDQYHELVEPASVTYNVRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      MLNILVKEGFTNDQYHELVEPASLAYNIRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      MLNILVKEGFTNDQYHELVDPASLTYNIRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      MLNIMVKEGFTNDQYHELVDPASLTYTTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A665X3K2|A0A665X3K2_ECHNA      MLNIMVKEGFTNDQYHELVDPASLTYNTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      MLNIMVKEGFTNEQYQELAEPASLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 928 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      MLNIMVKEGFTNDQYQELAEPASLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 947 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      MLNIMVKEGFTNDQYQELAEPASLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 961 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      MLNIMVKEGFTNDQYQELTEPSSLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 990 

sp|Q07864|DPOE1_HUMAN               MLNIMVKEGFTNDQYQELAEPSSLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 955 NLS 
tr|A0A2I3S482|A0A2I3S482_PANTR      MLNIMVKEGFTNDQYQELAEPSSLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 955 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      MLNIMVKEGFTNDQYQELAEPSSLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 955 

tr|A0A834DIT3|A0A834DIT3_9CHIR      MLNIMVKEGFTNDQYQELAEPSSLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 955 

tr|F6Z911|F6Z911_HORSE              MLNIMVKEGFTNDQYQELAEPSSLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 955 

tr|A0A5G2RB90|A0A5G2RB90_PIG        MLNIMVKEGFTNHQYQELAEPSSLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 928 

tr|A0A670JP16|A0A670JP16_PODMU      MLNIMVKEGFTNDQYQELVDPASLSYVSRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 953 

tr|A0A852LC41|A0A852LC41_UROIN      MLNILVKEGFTNHQYQELQDPASLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 972 

tr|F6ZFB6|F6ZFB6_ORNAN              MLNIMVKEGFTNDQYQELADPASLTYVTRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 830 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      MLNIMVKEGFTNDQYQELTEPTSLTYITRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 956 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      MLNIMVKEGFTNDQYQELTEPTSLTYITRSENSIFFEVDGPYLAMILPASKEEGKKLKKR 940 
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tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      VLYSKAANMPDAELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1070 

tr|A0A673YLH4|A0A673YLH4_SALTR      VLYSKAANMPDAELFELISENRSMSRKLEDYGEQKSNTISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      VLYSKAANMPDAELFELISENRSMSRKLEDYGEQKSNTISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      VLYSKAANMPDAELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1075 

tr|A0A498LK69|A0A498LK69_LABRO      VLYSKAANMPDAELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1051 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      VLYSKAANMPDAELFDLISENRSMSKKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1075 

tr|M4A042|M4A042_XIPMA              VLYSKAANMPDAELFDLISENRSMSKKLEEYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      VLYSKAANMPDQELFELVSENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1074 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      VLYSKAANMPDAELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      VLYSKAANMPDAELFELISENRSMSRRLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1054 

tr|A0A673CZR7|A0A673CZR7_9TELE      VLYSKAANMPDAELFDLISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A671YAK3|A0A671YAK3_SPAAU      VLYSKAANMPDAELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      VLYSKAANMPDAELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      VLYSKADNMPDAELFDLISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1084 

tr|A0A3P8N896|A0A3P8N896_ASTCA      VLYSKAANMPDAELFDLISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1075 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      VLYSKAANMPDAELFDLISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1075 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      VLYSKAANMPDTELFELISENRSMSRRLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      VLYSKAANMPDAELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      VLYSKAANMPDAELFDLISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      VLYSKAANMPDAELFDLISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A665X3K2|A0A665X3K2_ECHNA      VLYSKAANMPDAELFDLISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      VLYSKAANMPDSELFELISENRSMSRRLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1048 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      VLYSKAANMPDAELFELISENRSMSRKLEEYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1067 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      VLYSKAANMPDAELFELISENRSMSRKLEEYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1081 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      VLYSKAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1110 

sp|Q07864|DPOE1_HUMAN               VLYSKAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1075  
tr|A0A2I3S482|A0A2I3S482_PANTR      VLYSKAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1075 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      VLYSKAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1075 

tr|A0A834DIT3|A0A834DIT3_9CHIR      VLYSKAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1075 

tr|F6Z911|F6Z911_HORSE              VLYSKAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1075 

tr|A0A5G2RB90|A0A5G2RB90_PIG        VLYSKAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1048 

tr|A0A670JP16|A0A670JP16_PODMU      VLYSKAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1073 

tr|A0A852LC41|A0A852LC41_UROIN      VLYSKAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1092 

tr|F6ZFB6|F6ZFB6_ORNAN              VLYSKAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 950 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      VLYSRAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1076 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      VLYSRAANMPDSELFELISENRSMSRKLEDYGEQKSTSISTAKRLAEFLGDQMVKDAGLS 1060 
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tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      CRYVISRKPEGSPVTER-AVPLAIFQAESSVKKHFLRKWLKTPSLHDLDIRSILDWSYYI 1129 

tr|A0A673YLH4|A0A673YLH4_SALTR      CRYIISRKPEGTPVTER-AIPLAIFQAEASVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1135 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      CRYIISRKPEGTPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1135 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      CRYVISRKPEGSPVTER-AIPLAIFQAEESVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1134 

tr|A0A498LK69|A0A498LK69_LABRO      CRYVISRKPEGSPVTER-AIPLAIFQAEESVKKHFLRKWLKMPSLHDLDIRSILDWGYYI 1110 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      CRYVISRKPEGSPVTERWAIPLAIFQAEPSVTKHFLRKWLKMPSLHDFDIRSILDWSYYI 1135 

tr|M4A042|M4A042_XIPMA              CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDLDIRTILDWSYYI 1135 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      CRYVISRKPEGAPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSIHDFDIRSILDWNYYI 1133 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1135 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1113 

tr|A0A673CZR7|A0A673CZR7_9TELE      CRYVISRKPEGSPVTERLAIPLAIFQAEPSVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1136 

tr|A0A671YAK3|A0A671YAK3_SPAAU      CRYVISRKPEGSPVTER-SIPLAIFQAEPSVKKHFLRKWLKLPSLHDLDIRTILDWNYYI 1135 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1135 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      CRYVISRKPEGSPVTER-AIPLAIFQAESSVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1143 

tr|A0A3P8N896|A0A3P8N896_ASTCA      CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDMDIRSILDWSYYI 1134 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDMDIRSILDWSYYI 1134 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1135 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1135 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1135 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDLDIRSILDWSYYI 1135 

tr|A0A665X3K2|A0A665X3K2_ECHNA      CRYVISRKPEGSPVTER-AIPLAIFQAEPSVKKHFLRKWLKMPSLHDMDIRSILDWSYYI 1135 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      CRYIISRKPEGSPVTER-AIPLAIFQAEPSVRRHFLRKWLKSSSLQDFDIRTILDWDYYI 1107 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      CRYIISRKPEGSPVTER-AIPLAIFQAEPTVRRHFLRKWLKSSSLQDFDIRTILDWDYYI 1126 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      CRYIISRKPEGSPVTER-AIPLAIFQAEPTVKRHFLRKWLKSSSLQDFDIRTILDWDYYI 1140 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      CRYIISRKPEGSPVTER-AIPLAIFQAEPMVRKHFLRKWLKSSSLQDFDIRTILDWEYYI 1169 

sp|Q07864|DPOE1_HUMAN               CRYIISRKPEGSPVTER-AIPLAIFQAEPTVRKHFLRKWLKSSSLQDFDIRAILDWDYYI 1134 

tr|A0A2I3S482|A0A2I3S482_PANTR      CRYIISRKPEGSPVTER-AIPLAIFQADPTVRKHFLRKWLKSSSLQDFDIRAILDWDYYI 1134 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      CRYIISRKPEGSPVTER-ICLS----------------WIM-------FFCLILDWDYYI 1111 

tr|A0A834DIT3|A0A834DIT3_9CHIR      CRYIISRKPEGSPVTER-AIPLAIFQAEPTVRRHFLRKWLKSSSLQDFDIRTILDWDYYI 1134 

tr|F6Z911|F6Z911_HORSE              CRYIISRKPEGSPVTER-AIPLAIFQAEPTVRKHFLRKWLKSSSLQEFDIRTILDWDYYI 1134 

tr|A0A5G2RB90|A0A5G2RB90_PIG        CRYIISRKPEGSPVTER-AIPLAIFQAEPTVRKHFLRKWLKSSSLQDFDIRTILDWDYYI 1107 

tr|A0A670JP16|A0A670JP16_PODMU      CRFIISKKPEGSPVTER-AIPLAIFQAELSVRRHYLRKWLKSPSLQDFDIRTILDWDYYI 1132 

tr|A0A852LC41|A0A852LC41_UROIN      CRFIISKKPEGSPVTER-AIPLAIFQAEPSVRKHYLRKWLKSPSLQDFNIRAILDWDYYI 1151 

tr|F6ZFB6|F6ZFB6_ORNAN              CRFIISRKPEGSPVTER-AVPLAIFQAEPTVRKHFLRKWLKSPSLQDFDIRTILDWDYYI 1009 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      CRFIISRKPEGSPVTER-AIPLAIFQAEPTVRKHFLRKWLKSSSLQDFDIRTILDWDYYI 1135 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      CRFIISRKPEGSPVTER-AIPLAIFQAEPTVRKHFLRKWLKSSSLQDFDIRTILDWDYYI 1119 
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                                                        Polymerase                                CTD 
tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1189 

tr|A0A673YLH4|A0A673YLH4_SALTR      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1195 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1195 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1194 

tr|A0A498LK69|A0A498LK69_LABRO      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1170 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDVYKQKKISEIFTSEGKRQ 1195 

tr|M4A042|M4A042_XIPMA              ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1195 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      ERLSSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDVFKQKKISELFTSEGKRQ 1193 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1195 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1173 

tr|A0A673CZR7|A0A673CZR7_9TELE      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1196 

tr|A0A671YAK3|A0A671YAK3_SPAAU      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKKQ 1195 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1195 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1203 

tr|A0A3P8N896|A0A3P8N896_ASTCA      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1194 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1194 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1195 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1195 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1195 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1195 

tr|A0A665X3K2|A0A665X3K2_ECHNA      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFTSEGKRQ 1195 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      ERLGSAVQKIITIPAALQQVRNPVPRVKHPEWLHRKLLE KNDIYKQKKISELFILEGKRQ 1167 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFVLEGRRQ 1186 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDIYKQKKISELFVLEGRRQ 1200 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      ERLGSAIQKIITIPAALQQVKNPVPRVKHPDWLHKKLLE KNDVCKQKKISELFVLEGRRQ 1229 

sp|Q07864|DPOE1_HUMAN               ERLGSAIQKIITIPAALQQVKNPVPRVKHPDWLHKKLLE KNDVYKQKKISELFTLEGRRQ 1194 

tr|A0A2I3S482|A0A2I3S482_PANTR      ERLGSAIQKIITIPAALQQVKNPVPRVKHPDWLHKKLLE KNDVYKQKKISELFTLEGRRQ 1194 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      ERLGSAIQKIITIPAALQQVKNPVPRVKHPDWLHKKLLE KNDVYKQKKISELFTLEGRRQ 1171 

tr|A0A834DIT3|A0A834DIT3_9CHIR      ERLGSAIQKIITIPAALQQVKNPVPRVKHPDWLHKKLLE KNDIYKQKKISELFVPEGKRQ 1194 

tr|F6Z911|F6Z911_HORSE              ERLGSAIQKIITIPAALQQVKNPVPRVKHPDWLHKKLLE KNDIYKQKKISELFILEGKRQ 1194 

tr|A0A5G2RB90|A0A5G2RB90_PIG        ERLGSAIQKIITIPAALQQVKNPVPRVKHPDWLHKKLLE KNDVYKQKKISELFVLEGKRQ 1167 

tr|A0A670JP16|A0A670JP16_PODMU      ERLGSTIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDMYKQKKISELFTSEGKRQ 1192 

tr|A0A852LC41|A0A852LC41_UROIN      ERLGSTIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDVYKQKKINELFTLQGKKQ 1211 

tr|F6ZFB6|F6ZFB6_ORNAN              ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLLE KNDVYKQKKISELFVSEGKRQ 1069 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLME KHDIYKQKKISELFIHEGKRQ 1195 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      ERLGSAIQKIITIPAALQQVKNPVPRVRHPDWLHKKLME KHDIYKQKKISELFIHEGKRQ 1179 
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tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      WREILGPPPPTGETQEERLVWLRYHKKKWELQLRQRKERRKRRRLLDGEAQPVGGGVIRD 1305 

tr|A0A673YLH4|A0A673YLH4_SALTR      WREILGPPPPSGETQEARLVWLRYHKKKWELQLRQRKERRKRRRLQDGEVQAMGGGVIRD 1312 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      WREILGPPPPTGETQEARLVWLRYHKKKWELQLRQRRERRKRRRLLDGEVQAMGGGVIRD 1310 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      WREILGPPPTIGANREELLVWLRYHKKKWELQLRQRKERRKRRRLVDGESQPTGGGVIRG 1309 

tr|A0A498LK69|A0A498LK69_LABRO      WREILGPPPAMGATREEILVWLRYHKKKWELQLRQRKERRKRRRLIDGESQPTGGGVIRD 1285 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      WREVLGPPPPMGKTKEEHLVWLRYHKKKWELQMRQRKERKKKRRLLDGEAQPVSGGVIRD 1310 

tr|M4A042|M4A042_XIPMA              WREILGPPPPTGKTREERLVWLRYHKKKWELQLRQRKEKKKRRKLLDGEPQPVGGGVIRG 1309 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      WREILGAPPAVGNSREEILVWLRYHKKKWELQLRQRKERKKRRRLLDGEAQPVGGGVIRD 1308 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      WREILGPPPPMGKTREERLVWLRYHKKKWELQLRQRKEKKKRRKLLDGEPQPVGGGVIRG 1310 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      WREILGPPPPMGKTREERLVWLRYHKKKWELQLRQRKERKKRRRLLDGEAQPVGGGVIRD 1288 

tr|A0A673CZR7|A0A673CZR7_9TELE      WREILGPPPPKGTTKEERLVWLRYHKKKWELQLRQRKERKKRRRLLDGEAHPSGGGVIRG 1311 

tr|A0A671YAK3|A0A671YAK3_SPAAU      WREILGPPPPSGKTREERLVWLRYHKKKWELQLRQRKERKKRRRLLDGEAQPVGGGVIRD 1305 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      WREILGPPPPKGTTKEERLVWLRYHKKKWELQLRQRKERQKRRRLLDGEAQPVGGGVIRD 1309 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      WREILGPPPPMGTTREERLVWLRYHKKKWELQLRQRKERKKRRRLLDGEAQPVSGGVIRD 1318 

tr|A0A3P8N896|A0A3P8N896_ASTCA      WREILGPPPPTGKTREERQVWLRYHKKKWELQLKQRKERKKRRRLLDGEAQPVGGGVIRG 1309 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      WREILGPPPPTGKTREERQVWLRYHKKKWQLQLKQRKERKKRRRLLDGEAQPVGGGVIRG 1309 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      WREILGPPPPMGKTREERLVWLRYHKKKWELQLRQRKERKKKRRLLDGEAQPVGGGVIRG 1310 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      WREILGPPPPTGKTREELLVWLRYHKKKWELQLRQRKERKKRRRLLDGEAQPVGGGVIRD 1307 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      WREILGPPPPMGKTREERLVWLRYHKKKWELQLKQRKERKKRRRLLDGEAQPVGGGVIRD 1310 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      WREILGPPPPMGKTREERLVWLRYHKKKWELQLRQRKERKKRRRLLDGEAQPVGGGVIRG 1310 

tr|A0A665X3K2|A0A665X3K2_ECHNA      WREILGPPPPMGTTREERLVWLRYHKKKWELQLRQRKERKKRRRLLDGEAQPVGGGVIRD 1310 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      WQEVLGRPPALGTTQEEWLVWLRFHKKKWQLQARQRLARRKRRRLEGAEGAPQPGA-IR- 1281 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      WQEVLGRPPALGTTQEEWLVWLRFHKKKWQLQARQRLARRKRQRLDTAEGAPQPGA-VR- 1300 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      WQEVLGRPPALGTTQEEWLVWLRFHKKKWQLQARQRLARRKRRRLDTAKGAPHPGA-VR- 1314 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      WQEILGQPPALGTTQEEWLVWLRFHKKKWQLQARQRLACKKRRCVEVAEGEPLPGA-IR- 1343 

sp|Q07864|DPOE1_HUMAN               WQEILGQPPALGTSQEEWLVWLRFHKKKWQLQARQRLARRKRQRLESAEGVLRPGA-IR- 1308 NLS 
tr|A0A2I3S482|A0A2I3S482_PANTR      WQEILGQPPALGTTQEEWLVWLRFHKKKWQLQARQRLARRKRQRLESAEGVLRPGA-IR- 1308 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      WQEILGQPPALGTTQEEWLVWLRFHKKKWQLQARQRLARRKRQRLESAEGVLRPGA-IR- 1285 

tr|A0A834DIT3|A0A834DIT3_9CHIR      WQEILGQPPALGTTQEEWLVWLRFHKKKWQLQARQRLARRKRRRLE-AEGMLQPGA-MR- 1307 

tr|F6Z911|F6Z911_HORSE              WQEILGQPPALGTTQEEWLVWLRFHKKKWQLQSRQRLARKKRRRLEVAEGAPRPGA-IR- 1308 

tr|A0A5G2RB90|A0A5G2RB90_PIG        WQEILGQPPALGTTQEEWLVWLRFHKKKWQLQARQRLAHRKRRRLEVAEGVPRPGA-IR- 1281 

tr|A0A670JP16|A0A670JP16_PODMU      WREILGPPPPSGTTKEERLVWLCYHKKKWEVQARQRQERRKRRRLADGESVLGGGL-IR- 1304 

tr|A0A852LC41|A0A852LC41_UROIN      WREILGPPPPLGTTKEQRLVWLRYHQRKWELQAQQRRERRKRRRLEDGGMD--TGT-GR- 1325 

tr|F6ZFB6|F6ZFB6_ORNAN              WREILGQPPPLGTTKEERLVWLRFHKKKWELQARQRQERRKRRRLQAGEAAAGGGV-IR- 1183 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      WREILGQPPSLGTTKEEWLVWLTFHKKKWELQARQRQERRKRRRVETRKGVLGSGV-VR- 1309 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      WREILGQPPSLGTTKEEWLVWLTFHKKKWELQARQRQERRKRRRVETREGVLGSGV-IR- 1293 

                                    *:*:** **  * .:*   *** :*::**::* :**   :*:: :         *   *  

 

 

 

 

 

 

 

 

tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      NQKVPKQE-EGASYKKVNRLLPRSNIVYFLYQYSVPEDMYQEHINEINADLSAPDIEGVY 1424 

tr|A0A673YLH4|A0A673YLH4_SALTR      NQKVPKQE-EGATYRKVNRLLPRSNIVYYLYQYSVPEDMYQEHINEINADLSAPDIEGVY 1431 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      NQKVPKQE-EGATYKKVNRLLPRSNIVYYLYQYSVPEDMYQEHINEINADLSAPDIEGVY 1429 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      NQKVPKQE-EGANCKKVNRILPRSGVVYYLYQYAVPEDMYQEHINEINADLSAPDIEGVY 1427 

tr|A0A498LK69|A0A498LK69_LABRO      NQKVPKQE-EAANCKKVNRILPRSGVVYYLYQYAVPEDMYQEHINEINADLSAPDIEGVY 1403 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      NQKVPKQE-EGPTYKKVNRMLPRSNMVYYLYEYCVPEDMYQEHINEINADLSAPDIEGVY 1428 

tr|M4A042|M4A042_XIPMA              NQKVPKQDEGGVAYRKVNRMLPRSNIVYYLYEYSVPEDMYQNHINEINADLSAPDIEGVY 1428 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      NQKVPKQE-EGATYKKVNRMLPRSNIVYFLYEYSVPEDMYLKHINEINADLSAPDIEGVY 1427 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      NQRVPKQDEAGAAYRKVNRMLPRSNIVYYLYEYSVPEDMYQKHINEINADLSAPDIEGVY 1429 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      NQKVPKQE-EGATYRKVNRMLPRSNMVGYLYEYCVPEDMYQEHINEINADLSAPDIEGVY 1406 

tr|A0A673CZR7|A0A673CZR7_9TELE      NQKVPKQE-EGLTYKKVNRMLPRSNMVYYLYEYSVPEDMYQEHINEINADLSAPDIEGVY 1429 

tr|A0A671YAK3|A0A671YAK3_SPAAU      NQKVPKQE-EGATYKKVNRMLPRSNMVYYLYEYCVPEDMYQEHINEINADLSAPDIEGVY 1423 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      NQKVPKQE-EGAAYKKVNRMLPRSNMVYYLYEYCVPEDMYQEHINEINADLSAPDIEGVY 1427 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      NQKVPKQE-EGATYKKVNRMLPRSNMVYYLYEYCVPEDMYQEHINEINADLSAPDIEGVY 1436 

tr|A0A3P8N896|A0A3P8N896_ASTCA      NQKVPKQE-EGATYKKVNRMLPRSNMVYYLYEYSVPEDMYQEHINEINADLSAPDIEGVY 1427 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      NQKVPKQE-EGATYKKVNRMLPRSNMVYYLYEYSVPEDMYQEHINEINADLSAPDIEGVY 1427 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      NQKVPKQE-EGATYKKVNRMLPRSNIVYYLYEYCVPEDMYQEHINEINADLSAPDIEGVY 1428 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      NQKVPKQE-EGPTYKKVNRMLPRSNMVYYLYEYCVPEDMYQEHINEINADLSAPDIEGVY 1425 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      NQKVPKQE-EGATYKKVNRMLPRSNIVYYLYEYCVPEDMYQEHINEINADLSAPDIEGVY 1428 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      NQKVPKQE-EGATYKKVNRMLPRSNIVYYLYEYCVPEDMYQEHINEINADLSAPDIEGVY 1428 

tr|A0A665X3K2|A0A665X3K2_ECHNA      NQKVPKQE-EGATYKKVNRLLPRSNIVYYLYEYCVPEDMYQEHINEINADLSAPDIEGVY 1428 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      NQRVPKAE-EGPSSRKVNRVLPRSHTVYNLYEYSVPEDMYQGHINEISTELSAPDIEGVY 1400 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      NQRVPKAE-EGPSYRKVNRVLPRSNMVYNLYEYSVPEDMYQEHINEINTELSAPDIEGVY 1419 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      NQRVPKAE-EGPSYRKVNRVLPRSNMVYNLYEYSVPEDMYQEHINEINTELSAPDIEGVY 1433 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      NQQVAKAE-EGPSYRKVSRVLPRSNMVYNLYEYSVPEDMYQEHINEINTELSAPDIEGVY 1462 

sp|Q07864|DPOE1_HUMAN               NQRVAKAE-EGASYRKVNRVLPRSNMVYNLYEYSVPEDMYQEHINEINAELSAPDIEGVY 1427 Exo 2 
tr|A0A2I3S482|A0A2I3S482_PANTR      NQRVAKAE-EGASYRKVNRVLPRSNVVYNLYEYSVPEDMYQEHINEINAELSAPDIEGVY 1427 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      NQRVAKAE-EGTSYRKVNRVLPRSNVVYNLYEYSVPEDMYQEHINEINAELSAPDIEGVY 1404 

tr|A0A834DIT3|A0A834DIT3_9CHIR      NQRVPKAE-EGPAYRKVNRALPRSNMVYNLYEYSVPEDMYQEHINEINTELSAPDIEGVY 1426 

tr|F6Z911|F6Z911_HORSE              NQRVAKAE-EGPSYRKVNRVLPRSNMVYNLYEYSVPEDMYQEHINEINTELSAPDIEGVY 1427 

tr|A0A5G2RB90|A0A5G2RB90_PIG        NQRVAKVE-ESPSYRKVNRVLPRSNMVYNLYEYSVPEDMYQEHINEINTELAAPDIEGVY 1400 

tr|A0A670JP16|A0A670JP16_PODMU      NQRVPKPE-ESTAYRKVNRILPRSNLVYNLYEYSVPEEMYQEHINEINASLSAPDIEGVY 1423 

tr|A0A852LC41|A0A852LC41_UROIN      NQRVPKPE-EGAAYRKVNRILPRSNLVYNLYEYSVPEDMYQEHINEINADLSAPDIEGVY 1444 

tr|F6ZFB6|F6ZFB6_ORNAN              NQRVAKAE-EGATFRKVNRILPRSNVVYHLYEYSVPEDMYQEHINEINADLSAPDIEGVY 1302 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      NQRVPKEE-DGPSFHKVNRVLPRSNMVYNLYEYSVPEDMYQEHINEINADLSAPDIEGVY 1428 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      NQRVPKEE-DGPSFRKVNRVLPRSNVVYNLYEYSVPEDMYQEHINEINADLSAPDIEGVY 1412 
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tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      ETQVPLLFRALVQLGCVCMVNKQVVRALGGREAEAYDLEHLEMRSLAQFSYLEPGSVRHI 1484 

tr|A0A673YLH4|A0A673YLH4_SALTR      ETQVPLLFRALVQLGCMCMVNKQLVRDLGGREAETYDLEHLEMRSLAQFSYLEPGSVRHI 1491 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      ETQVPLLFRALVQLGCMCMVNKQLVRDLGGREAETYDLEHLEMRSLAQFSYLEPGSVRHI 1489 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      ETQVPLLFRALVQLGCMCMVNKQVVRDLAGREADTFDLEHLEMRSLAQFSYLEPGSVRHI 1487 

tr|A0A498LK69|A0A498LK69_LABRO      ETQVPLLFRALVQLGCMCMVNKQVVRDLAGREADTFDLDHLEMRSLAQFSYLEPGSVRHI 1463 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      ETQVPLLFRALVQLGCVCMVNKRVGRDMAGREADTFDLENLDMRSLAQFSYLEPGSVRHM 1488 

tr|M4A042|M4A042_XIPMA              ETQVPLLFRALVQLGCVCMVNKHIVRDLAGRETDSFDLEHLDMRSLAQFSYLEPGSVRHM 1488 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      ETQVPLLFRALVQLGCVCMVNKHVVRDMAGREADTFDLENLEMRSLAQFSYLEPGSVRHM 1487 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      ETQVPLLFRALVQLGCVCMINKHAARDLAGRESDSYDLAHLEMRSLAQFSYLEPGSVRHM 1489 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      ETQVPLLFRALVKLGCVCMVNKHVVRDLAGREADSFDLEHLEMRSLAQFSYLEPGSVRHM 1466 

tr|A0A673CZR7|A0A673CZR7_9TELE      ETQVPLLFRALVQLGCVCMVNKHVVRDLAGREADTFDLDHLEMRSLAQFSYLEPGSVRHM 1489 

tr|A0A671YAK3|A0A671YAK3_SPAAU      ETQVPLLFRALVRLGCVCMVNKHVVRDLAGREADTFDLEHLEMRSLAQFSYLEPGSVRHM 1483 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      ETQVPLLFRALVQLGCVCMVNKHVVRDLAGREADTFDLEHLEMRSLAQFSYLEPGSVRHI 1487 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      ETQVPLLFRALVQLGCVCMVNKHAVRDLAGREADTFDLDQLEMRSLAQFSYLEPGSVRHM 1496 

tr|A0A3P8N896|A0A3P8N896_ASTCA      ETQVPLLFRALVQLGCVCMVNKHVVRDMAGREADTFDLEHLEMRSLAQFSYLEPGSVRHM 1487 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      ETQVPLLFRALVQLGCVCMVNKHVVRDMAGREADTFELEHLEMRSLAQFSYLEPGSVRHM 1487 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      ETQVPLLFRALVQLGCVCMVNKHVVRDLAGREADTFDLEHLEMRSLAQFSYLEPGSVRHM 1488 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      ETQVPLLFRALVQLGCVCMVNRLVVRDLAGREADTFDLEHLEMRSLAQFSYLEPGSIRHM 1485 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      ETQVPLLFRALVQLGCVCMVNKHVVRDLAGREADTFDLEHLEMRSLAQFSYLEPGSVRHM 1488 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      ETQVPLLFRALVQLGCVCMVNKYVVRDLAGREADTFDLEHLEMRSLAQFSYLEPGSVRHM 1488 

tr|A0A665X3K2|A0A665X3K2_ECHNA      ETQVPLLFRALVQLGCVCMVNKHVVRDLAGREADTFDLEHLEMRSLAQFSYLEPGSVRHM 1488 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      ETQVPLLFRALVQLGCVCVVSKQLRRHLSGWETDAFTLEHLEMRSLAQFSYLEPGSIRHI 1460 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      ETQVPLLFRALVQLGCVCVVNKQLARHLSGWETETFALEHLEMRSLAQFSYLEPGSIRHI 1479 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      ETQVPLLFRALVQLGCVCVVNKQLARHLSGWETETFALEHLEMRSLAQFSYLEPGSIRHI 1493 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      ETQVPLLFRALVQLGCVCVVNKQLVRHLSGWEAETFALEHLEMRSLAQFSYLEPGSIRHL 1522 

sp|Q07864|DPOE1_HUMAN               ETQVPLLFRALVHLGCVCVVNKQLVRHLSGWEAETFALEHLEMRSLAQFSYLEPGSIRHI 1487 

tr|A0A2I3S482|A0A2I3S482_PANTR      ETQVPLLFRALVHLGCVCVVNKQLVRHLSGWEAETFALEHLEMRSLAQFSYLEPGSIRHI 1487 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      ETQVPLLFRALVHLGCVCVVSKQLVRHLSGWEAETFALEHLEMRSLAQFSYLEPGSIRHI 1464 

tr|A0A834DIT3|A0A834DIT3_9CHIR      ETQVPLLFRALVHLGCVCVVSKQLVRHLSGWEAETFSLEHLEMRSLAQFSYLEPGSIRHM 1486 

tr|F6Z911|F6Z911_HORSE              ETQVPLLFRALVQLGCVCVVNKQLVRQLSGREAETFTLEHLEMRSLAQFSYLEPGSIRHI 1487 

tr|A0A5G2RB90|A0A5G2RB90_PIG        ETQVPLLFRALVQLGCVCVVNKHLVRHLSGWEAETFALEHLEMRSLAQFNYLEPGSIRHI 1460 

tr|A0A670JP16|A0A670JP16_PODMU      ETQIPLLLRALIRLGCVCMVNRNLVRHLTGREAETFNLEHLEMRSLAQFSYLEPGSIRHI 1483 

tr|A0A852LC41|A0A852LC41_UROIN      ETQVPLLLRALIQLGCVCMVSRQLVRHLAGREAEAFDIEHLEMRSLAQFSYLEPGSIRHI 1504 

tr|F6ZFB6|F6ZFB6_ORNAN              ETQVPLLQRALVQLGCVCMVSRQLAKHLMGREAETFELEHLEMRSLAQFSYLEPGSIRHI 1362 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      ETQVPLLLRALIQLGCVCVVSRQLVQHLTGREAETFALEYLEMRSLAQFSYLEPGSIRHI 1488 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      ETQVPLLLRALIQLGCVCMVNRQLVQHLTGREAETFPLEYLEMRSLAQFSYLEPGSIRHT 1472 
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tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      YLYHHSQGHKALFGLFIPSQRKASIFVLDTVRSNQMPNLNNLYTAERTALLEKTTEDLLP 1526 

tr|A0A673CZR7|A0A673CZR7_9TELE      YLYHHSQGHKALFGLFIPSQRKASIFILDTVRSNQMPNLSNVYTAERTALLEKTTEELLP 1549 
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tr|A0A5G2RB90|A0A5G2RB90_PIG        CSSTF-RILKSMVVGWVKEITQYRNVYADNQVMHFYRWLRSPSSLLHDPALHRTLHGMMK 1819 

tr|A0A670JP16|A0A670JP16_PODMU      CSNTF-RVLKSVVVGWVKEITQYHNVYADNQVIHFYRWLRSPTSLLYDPALHRMLHSMMK 1842 

tr|A0A852LC41|A0A852LC41_UROIN      CSNTF-RILKSMVVSWVKEITQYHNVYADNQVIHFYRWLRSPSSLLYDPALHRTLHNMMK 1863 

tr|F6ZFB6|F6ZFB6_ORNAN              CSNTF-RILKSMVVGWVKEIMQYHNVYADNQVMHFYRWLRSPSSLLYDPALHRTLHNMMK 1721 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      CSNTF-RILKSMVVGWVKEITQYHNVYADNQVMHFYRWLRSPSSLLYDPALHRTLLSMMK 1847 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      CSNTF-RILKSMVVGWVKEITQYHNVYADNQVMHFYRWLRSPSSLLYDPALHRTLLSMMK 1831 
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           ZBM-CTD-Pol 
tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      KVFLQLVAEFKRLGSTVVYGNFNRILLCTKKRRIDDAIGYVEYITNSIHSREIFHSLSIS 1904 

tr|A0A673YLH4|A0A673YLH4_SALTR      KVFLQLVAEFKRLGSTVVYGNFNRILLCTKKRRIDDAIGYVEYITNSIHSREIFHSLSIS 1910 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      KVFLQLVAEFKRLGSTVVYGNFNRILLCTKKRRIDDAIGYVEYITNSIHSREIFHSLSIS 1908 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      KIFLQLVAEFKRLGSSVIYGNFNRLILCTKKRRIDDAIAYVEYITNSIHSKEIFHSLSIT 1906 

tr|A0A498LK69|A0A498LK69_LABRO      KIFLQLVAEFKRLGSSVIYGNFNRLILCTKKRRIDDAIAYVEYITNSIHSKEIFHSLSIT 1882 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      KVFLQLIAEFKRLGSTVVYGNFNRIILCTKKRRIDDAIGYVEYITNSIHSREIFHSLSIS 1907 

tr|M4A042|M4A042_XIPMA              KVFLHAKTYLKV-G------YFCFLIS-----VFKQWKSLSICFSSSIHSREIFHSLSIS 1895 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      KVFLQLVSEFKRLGSTVVYGNFNRIMLCTKKRRIDDAISYVEYITNSIHSREIFHSLSIS 1906 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      KVFLQLVAEFKRLGSTVVYGNFNRIILCTKKRRIDDAIAYVDYITNSIHSKEIFHSLSIS 1908 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      KVFLQLVAEFKRLGSTVVYGNFNRIILCTKKRRIDDAIGYVEYITSSIHTKEIFHSLSLS 1885 

tr|A0A673CZR7|A0A673CZR7_9TELE      KVFLQLIAEFKRLGSTVVYGNFNRIILCTKKRRIDNAIGYIEYITNSIHSREIFHSLSIS 1908 

tr|A0A671YAK3|A0A671YAK3_SPAAU      KVFLQLISEFKRLGSTVVYGNFNRIILCTKKRRIDDAIGYVEYITNSIHSREIFHSLSIS 1903 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      KVFLQLIAEFKRLGSTVVYGNFNRIILCTKKRRIDDAIGYVEYITKSIHTREIFHSLSIS 1906 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      KVFLQLVAEFKRLGSTVVYGNFNRIILCTKKRRTDDAIGYMDYITNSIHSKEIFHSVSIS 1915 

tr|A0A3P8N896|A0A3P8N896_ASTCA      KVFLQLVAEFKRLGSTVVYGNFNRIILCTKKRRIDDAIGYVEYITNSIHSKEIFHSLSIS 1907 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      KVFLQLVAEFKRLGSTVVYGNFNRIILCTKKRRIDDAIGYVEYITNSIHSKEIFHSLSIS 1907 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      KVFLQLVSEFKRLGSTVVYGNFNRIMLCTKKRRIDDAIGYVEYITKSIHSREIFHSLSIS 1907 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      KVFLQLVAEFKRLGSTVVYGNFNRIILCTKKRRIDDAIGYVEYITNSIHSREIFHSLSIS 1904 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      KVFLQLVAEFKRLGSTVVYGNFNRMILCTKKRRIDDAIGYVEYITNSIHSREIFHSLSMS 1907 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      KVFLQLVAEFKRLGSTVVYGNFNRIILCTKKRRIDNAIGYVEYITNSIHSREIFHSLSLS 1907 

tr|A0A665X3K2|A0A665X3K2_ECHNA      KVFLQLVAEFKRLGSTVVYGNFNRIILCTKKRRTDDAIGYIEYITKSIHSREMFHSLSLS 1907 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      KLFLQLIAEFKRLGSSVVYANFNRIVLCTRKRRVEDALAYVEYITSSIHSKEIFHSLTIS 1879 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      KLFLQLIAKFKRLGSSVVYANFNRVVLCTKKQRVEDAVAYVEYITSSIHSKEIFHSLTIS 1898 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      KLFLQLIAEFKRLGSSVVYANFNRVVLCTKKRRVEDAIAYAEYITSSIHSKEIFHSLTIS 1912 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      KLFLQLIAEFKRLGSSVVYANFNRIILCTKKRRIEDAIAYMEYITSSIHSKEIFHSLTIS 1941 

sp|Q07864|DPOE1_HUMAN               KLFLQLIAEFKRLGSSVIYANFNRIILCTKKRRVEDAIAYVEYITSSIHSKETFHSLTIS 1906 

tr|A0A2I3S482|A0A2I3S482_PANTR      KLFLQLIAEFKRLGSSVIYANFNRIILCTKKRRVEDAIAYVEYITSSIHSKEIFHSLTIS 1906 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      KLFLQLITEFKRLGSSVVYANFNRIILCTKKRRVEDAIAYVEYITSSIHAKEIFHSLTIS 1883 

tr|A0A834DIT3|A0A834DIT3_9CHIR      KLFLQLIAEFKRLGSSVVYANFNRIILCTKKRRIEDALAYVEYITTSIHSKEIFHSLTIS 1905 

tr|F6Z911|F6Z911_HORSE              KLFLQLIAEFKRLGSSVVYANFNRIILCTKKRRIDDAIAYVDYITNSIHSKEIFHSLTIS 1906 

tr|A0A5G2RB90|A0A5G2RB90_PIG        KLFLQLIAEFKRLGSSVVYANFNRIILCTKKRRVEDALAYVEYITNSIHSKEIFHSLTIS 1879 

tr|A0A670JP16|A0A670JP16_PODMU      KLFLQLVAEFKRLGSSVVYANFNRIILCTKKRRIEDALAYVEYITNSIHSREIFHSLTIS 1902 

tr|A0A852LC41|A0A852LC41_UROIN      KLFLQLVAEFKRLGSSVVYANFNRIILCTRKRRIEDALSYMHYIISSIHSKEIFHSLTIS 1923 

tr|F6ZFB6|F6ZFB6_ORNAN              KLFLQLVAEFKRLGSSVIYANFNRIILCTKKRRIEDALAYVDYITNSIHSKEIFHSLTIS 1781 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      KLFLQLVAEFKRLGSSVIYANFNRIILCTKKRRIEDAITYIDYITNSIHSKEIFHSLTIS 1907 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      KLFLQLVAEFKRLGSSVIYANFNRIILCTKKRRIEDAIAYIDYITNSIHSKEIFHSLTIS 1891 
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tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      FSRCWEFLMWMDPSNHGGVKGRLPSSVLYGETAQK--KK--GTGDEEGSEDEDEA---DG 1957 

tr|A0A673YLH4|A0A673YLH4_SALTR      FSRCWEFLMWMDLANYGGVKGKLPSSVLYGEVPSSSAKY--EDGEEEGSEDEEEA---DE 1965 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      FSRCWEFLMWMDLANYGGVKGKLPSSILYGEVPSSS------DGDEEGSEDEEEA---D- 1958 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      FSRCWEFLLWMDPTNYGGVKGKLPSSLLYGEDGNEKKKKKNVEE-EDGSEEEE--DDEEN 1963 

tr|A0A498LK69|A0A498LK69_LABRO      FSRCWEFLLWMDPANCGGVKGKLPSSLLYGEHANEKKKNKDGEE-EDGSEDED--EDEVN 1939 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      FSQCWEFLLWMDPANNGGVKGKLPSSVLYGEVVQT---------------DEDEEEDEAN 1952 

tr|M4A042|M4A042_XIPMA              FSRCWEFLLWMDPSNYGGVKGKLPSSILYGEEGAKQKKRKQGEEDEEGSEDEDE----DD 1951 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      FSRCWEFLMWMDPSNFSGVKGKLPSSLMSGEDGAKQKKKSRGEGDEEGSEDEEE----DP 1962 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      FSRCWEFLMWMDPANYGGVKGKLPSSILYGEKKRK-----QGEEDEEGSE----DEDEAD 1959 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      FSRCWEFLLWMDPANYGGVKGKLPSNVLYGEEGGKRKKSRRGEGDEDGSEDE----DEAN 1941 

tr|A0A673CZR7|A0A673CZR7_9TELE      FSRCWEFLMWMDPANYGGVKGKLPSSVLYGERKK----TQQQEGAEDGSEDEEEDEEDAR 1964 

tr|A0A671YAK3|A0A671YAK3_SPAAU      FSRCWEFLLWMDPANCGGVKGKLPSR-------AKQKKNKRGEGEEEGSEDEDEEE---A 1953 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      FSRCWEFLMWMDPANYGGVKGKLPSSILYGEEGAKRKKNRQEEEDEDGSEDEDED----N 1962 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      FSRCWEFLLWMDPANYSGVKGKLPPSLLYGEEGAKQKKNRQGEGHEEGSDDEDE--DEAD 1973 

tr|A0A3P8N896|A0A3P8N896_ASTCA      FSRCWEFLLWMDPANYGGVKGKLPSSVMYGEKKTR-----QEEGDEDGSE----DEDEEN 1958 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      FSRCWEFLLWMDPANYGGVKGKLPSSVMYGEKKTR-----QEEGDEDGSE----DEDEEN 1958 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      FSRCWEFLLWMDPANYGGVKGKLPSSIMYGEEGAQQKKKSRGEGDEEGSDDEDE--DEAV 1965 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      FSRCWEFLLWMDPANYGGVKGKLPSSILYGEDGAKQKKNRQGEGDEDGSEDED----EED 1960 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      FSRCWEFLMWMDPANYGGVKGKLPSSVLYGEGAKQRKNKRE--GDEDGSED--EDEDEAG 1963 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      FSRCWEFLLWMDPANYGGVKGKLPSSLLYGEEGTKKKKNRQGDGDEDGSEDEDE--DEAD 1965 

tr|A0A665X3K2|A0A665X3K2_ECHNA      FSRCWEFLLWMDPANHGGVKGKLPSSLLYGEERPKKKKNGQGEDDQDGSEDEDEDEDEAD 1967 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      FSRCWEFLLWMDPSNYGGIKGKVPSGIHCGQRDSPKEGSTQGDE---DDEDD-------- 1928 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      FSRCWEFLLWMDPSNYGGIKGNVPSSIHCGQDSQNEGKEQDDED---GDEDG-------- 1947 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      FSRCWEFLLWMDPSNYGGIKGNVPSSVHCGQDPQNEGKEQDDED---GD--G-------- 1959 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      FSRCWEFLLWMDPSNYGGIKGNAPSSIHYGQQDSQKGGRVEEEE---EEEEE--EE---- 1992 

sp|Q07864|DPOE1_HUMAN               FSRCWEFLLWMDPSNYGGIKGKVSSRIHCGLQDSQKAGGAEDEQ---ENEDD--EEER-- 1959 CTD-Pol 
tr|A0A2I3S482|A0A2I3S482_PANTR      FSRCWEFLLWMDPSNYGGIKGKVSSRIHCGLQDSQKAGGAEDEQ---ENEDD--EEER-- 1959 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      FSRCWEFLLWMDPSNYGGIKGRVSSRVHHGLQDSQKVQGAEDEQ---ENEDN--EEER-- 1936 

tr|A0A834DIT3|A0A834DIT3_9CHIR      FSRCWEFLLWMDPSNFGGIKGNVPSRIHCGQQDSPKGGRAEEEE---EEEEE--EEEPEG 1960 

tr|F6Z911|F6Z911_HORSE              FSRCWEFLLWMDPCNYGGIKGNVPSSIHCGQPDSQKVGRVEGEE---EE--E--EEEPEE 1959 

tr|A0A5G2RB90|A0A5G2RB90_PIG        FSRCWELLLWMDPSNYGGIKGNVPSRIHCGQQDSPKEGRVEEEE---AE--E--EE--EE 1930 

tr|A0A670JP16|A0A670JP16_PODMU      FSRCWEFLLWMDPANYGGIKGKVPSQIHYGEVRKPAKKAEGEE-----------EEE-EE 1950 

tr|A0A852LC41|A0A852LC41_UROIN      FSRCWEFLLWMDPANYGGIKGKVDSRVHYGEEDTSKRQEVEEEE---DSEEE--EE---- 1974 

tr|F6ZFB6|F6ZFB6_ORNAN              FSRCWEFLLWMDPSNYGGIKGKVPSSVHYGERDTKKRQKAEEEE---GSDDE--EEE-E- 1834 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      FSRCWEFLLWMDPANYGGIKGKVPNRVHYGEQSTQKEQKAEEEQ---ESEEE--EEE-EE 1961 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      FSRCWEFLLWMDPANYGGIKGKVPTHVHYGEVSSKQK--AEEEQ---ES-----EEE-EE 1940 
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     CysA    

      
tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      LVDVGEFSEDAQFRDPCNSYILPEVICHHCNFCRDLDLCK---DPSVAQDGSVLPQWFCS 2186 

tr|A0A673YLH4|A0A673YLH4_SALTR      LVDVGEFSEEAQFRDPCNSYILPEVICHQCNFCRDLDLCK---DPSVAQDGSVLPQWFCS 2193 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      LVDVGEFSEDAQFRDPCNSYILPEVICHHCNFCRDLDLCK---DPSVAQDGSVLPQWFCS 2186 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      LVDVGEFSEDAQFRDPCKSYILPEVICHQCNFCRDLDLCK---DPAVSQDGSVLPQWFCS 2192 

tr|A0A498LK69|A0A498LK69_LABRO      LVDVGEFSEDAQFHDPCKSYVLPEVICHHCNFCRDLDLCK---DPAVSQDGSVLPQWFCS 2168 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      LVDVGEFSEEATFRDPCNSYILPEVICHNCNFCRDLDLCK---DPSVVQDGAALPQWFCS 2181 

tr|M4A042|M4A042_XIPMA              LVDVGEFSEEAQFRDPCNSYILPEVICHHCNFCRDLDLCK---DPTVAQDGSVLPQWFCS 2180 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      LVDVGEFSMQAQFSDPCNSYILPEVICHQCNFCRDLDLCK---DPSVAQDGSVLPQWFCS 2191 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      ------------------------------------------------------------ 2016 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      LVDVGEFSENAQFQDPCNSYILPEVICHHCNFCRDLDLCK---DPSVAQDGSVLPQWFCS 2170 

tr|A0A673CZR7|A0A673CZR7_9TELE      LVDVGEFSEEAQFRDPCNSYILPEVICHHCNFCRDLDLCK---DPSMAQDGSVLPQWFCS 2193 

tr|A0A671YAK3|A0A671YAK3_SPAAU      LVDVGEFSDDAQFRDPCNSYILPEVICHHCNFCRDLDLCK---DPSVAQDGSVLPQWFCS 2182 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      LVDVGEFSEDAQFRDPCNSYILPEVICHHCNFCRDLDLCK---DPSMAQDGSVLPQWFCS 2191 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      LVDVGEFSEDAQFRDPCNSYILPEVICHHCNFCRDLDLCK---DPSVAQDGSVLPQWFCS 2202 

tr|A0A3P8N896|A0A3P8N896_ASTCA      ------------------------------------------------------------ 2036 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      ------------------------------------------------------------ 2015 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      LVDVGEFSGEAQFCDPCNSYILPEVICHHCNFCRDLDLCR---DPSVAQDGSVLPQWFCS 2194 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      ------------------------------------------------------------ 2010 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      LVDVGEFSDDAQFRDPCNSYILPEVICHHCNFCRDLDLSALLNSNSSNIDGSVLPQWFCS 2195 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      LVDVGEFSEDAQFRDPCNSYILPEVICHQCNFCRDLDLCK---DPSVAQDGSVLPQWFCS 2194 

tr|A0A665X3K2|A0A665X3K2_ECHNA      LVDVGEFSEDAQFRDPCNSYILPEVICHHCNFCRDLDLCK---DPSVAQDGSVLPQWFCS 2196 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      LVDVGEFSAEAQFRDPCRSYVLPEVICHSCHFCRDLDLCK---DPFVSQDGAMPPRWLCS 2157 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      LVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCQDLDLCR---DPSVSQDGAVLPQWLCS 2184 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      LVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCQDLDLCR---DPSVSQDGAVLPQWLCS 2188 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      LVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLDLCK---EFAFSQDGAVLPQWLCS 2174 

sp|Q07864|DPOE1_HUMAN               LVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLDLCK---DSSFSEDGAVLPQWLCS 2188 

tr|A0A2I3S482|A0A2I3S482_PANTR      LVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLDLCK---DSSFSEDGAVLPQWLCS 2188 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      LVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLDLCK---DSSFSEDGAVLPQWLCS 2165 

tr|A0A834DIT3|A0A834DIT3_9CHIR      LVDVGEFSEEAQFRDPCHSYVLPEVICHSCNFCRDLDLCK---EPSFSQDGAMLPQWLCS 2189 

tr|F6Z911|F6Z911_HORSE              LVDVGEFSEEAQFQDPCRSYVLPEVICHSCNFCRDLDLCK---DPSFSQDGAVLPQWLCS 2188 

tr|A0A5G2RB90|A0A5G2RB90_PIG        LVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLDLCK---EPSFSQDGAVLPQWLCS 2159 

tr|A0A670JP16|A0A670JP16_PODMU      LIEVGEFSEEAQFRDPCRSYVIPEMICRNCNFCRDLDLCK---DPALSQDGSVLPTWACS 2179 

tr|A0A852LC41|A0A852LC41_UROIN      LAEVGEFSDEAQFRDPCRSYVLPEVICRNCNFCRDLDLCK---DPALSQDGSVLPGWVCS 2202 

tr|F6ZFB6|F6ZFB6_ORNAN              LVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLDLCK---DPSVSQDGSVLPQWLCS 2061 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      LVDVGEFSEEARFRDPCRSYVLPEVICRSCNFCRDLDLCK---DPFLSQDVSVLPQWLCS 2190 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      LVDVGEFSEEAQFRDPCRSFVLPEVICRNCNFCRDLDLCK---DPFLSQDVSILPQWLCS 2169 

                                                                                                 

 

 

 

 

 

 

 

 

      CysA          4Fe-4S 
tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      NCQAQYETESIEMALVEALQKKLMSYTLQDLACSKCKGVKEANMPLYCTCAGDFELTFPT 2246 

tr|A0A673YLH4|A0A673YLH4_SALTR      NCQTQYETESIEMALVEALQKKLMSYTLQDLACAKCKGVKEANMPLYCTCAGDFELTFPT 2253 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      NCQTQYETESIEMALVEALQKKLMSYTLQDLACAKCKGVKEANMPLYCTCAGDFELTFPT 2246 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      NCQAQYDTESIEMALVEALQKKLMSYTLQDLECSKCKGVKEANMPLYCTCAGDFNLSFTT 2252 

tr|A0A498LK69|A0A498LK69_LABRO      NCQAQYDTESIEMALVEALQKKLMSYTLQDL----------------------------- 2199 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      NCQAQYETESIEMALVEALQKKLMSYTLQDLVCTKCKGVKEANMPLYCKCAGDFELTFPA 2241 

tr|M4A042|M4A042_XIPMA              NCQMQYETESIETALVDALQKKLMSYTLQDLVCTKCKGVKEANMPLYCACAGNFDLTFSA 2240 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      NCQTQYDTESIEMALVEALQKKMMSYTLQDLVCTKCKGVKEANMPLYCKCAGDFILTFSA 2251 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      ------------------------------------------------------------ 2016 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      NCQAQYETESIEMALVEALQKKLMSYTLQDL----------------------------- 2201 

tr|A0A673CZR7|A0A673CZR7_9TELE      NCQAQYETESIEMALVEALQKKLMSYTLQDLVCTKCKGVKEANMPLYCSCAGDFDLTFSA 2253 

tr|A0A671YAK3|A0A671YAK3_SPAAU      NCQAQYETESIEMALVEALQKKLMSYTLQDLVCNKCKGVKEANMPLYCRCAGDFELTFPA 2242 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      NCQAPYETDSIEMSLVEALQKKLMSYTLQDLACNKCKGVKEANMPLYCRCAGDFELTFSA 2251 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      NCQAQYETESIEMALVEALQKKLMSYTLQDLVCTKCKGVKEANMPLYCGCAGNFDLTFSA 2262 

tr|A0A3P8N896|A0A3P8N896_ASTCA      ------------------------------------------------------------ 2036 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      ------------------------------------------------------------ 2015 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      NCQAQYETESIEMALVEALKKKLMSYTLQDLVCTKCKGVKEANMPLYCKCAGDFDLTFPA 2254 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      ------------------------------------------------------------ 2010 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      NCQAQYETETIEMALVEALQKKLMSYTLQDLVCTKCKGVKEANMPLYCGCAGDFDLSFSA 2255 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      NCQAQYETESVEMALVEALQKKLMSYTLQDLVCTKCKGVKEANMPLYCGCAGDFDLTFSA 2254 

tr|A0A665X3K2|A0A665X3K2_ECHNA      NCQAQYETESVEMALVEALQKKLMSYTLQDLVCVKCKGVKEANMPLYCGCAGDFDLTFSA 2256 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      NCQVAYDSSVIEMALVAALQKKLMAFTLQDLVCLKCRGVKETHMPTYCSCAGGFSLTIHT 2217 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      NCQAAYDSSVIEAALVEALQKKLMAFTLQDLACLRCGGVKETHMSVYCTCAGNFALTIRT 2244 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      NCQAAYDSSVIEAALVEALQKKLMAFTLQDLACLRCRGVKETHMPVYCACAGSFALTIHT 2248 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      NCQVAYDTSVIEMALVEALQKKLMAFTLQDLICLKCRGVKETNMPVYCSCAGGFTLTIHT 2234 

sp|Q07864|DPOE1_HUMAN               NCQAPYDSSAIEMTLVEVLQKKLMAFTLQDLVCLKCRGVKETSMPVYCSCAGDFALTIHT 2248 

tr|A0A2I3S482|A0A2I3S482_PANTR      NCQAPYDSSAIEMTLVEVLQKKLMAFTLQDLVCLKCRGVKETSMPVYCSCAGDFALTIHT 2248 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      NCQAPYDSSVIEMTLVEVLQKKLMAFTLQDLICLKCRGVKETSMLVYCSCAGDFTLTVHT 2225 

tr|A0A834DIT3|A0A834DIT3_9CHIR      NCQVAYDSSVIEMALVEALQKKLMAFTLQDLICLKCRGVKETNMAVYCSCAGDFALTIHT 2249 

tr|F6Z911|F6Z911_HORSE              NCQIAYDSSVIEMALVEALQKKLMAFTLQDLICLKCRGVKETNMPVYCDCAGGFTLTIHT 2248 

tr|A0A5G2RB90|A0A5G2RB90_PIG        NCQVAYDSSVIEMALVEALQKKLMAFTLQDLVCVKCRGVKETNMAVYCSCAGGFALTIHT 2219 

tr|A0A670JP16|A0A670JP16_PODMU      NCQAQYDSDAIEMALVEALQKKLMAFTLQDLVCLKCKGIKDTHMPVYCSCAGDFDLLLPT 2239 

tr|A0A852LC41|A0A852LC41_UROIN      SCQAQYDSGAIEAALLEALQKKLMAFVLQDLVCRKCHGVKDTHMPVYCSCAGDFALTISS 2262 

tr|F6ZFB6|F6ZFB6_ORNAN              NCQAAYDTDHIEMALVEVLQKKLMAFSLQDLVCLKCKGVKEANMPIYCSCAGDFSLTIPT 2121 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      NCQAAYDSGHIEMALVEALQKKLMAFTLQDLICLKCKGVKEANMPIYCSCAGDFALTIQT 2250 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      NCQAAYDSGHIEMALVEALQKKLMAFTLQDLICLKCKGVKEANMPVYCSCAGDFALTIQT 2229 
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Figure 4 MSA of ε DNA polymerases from various animal sources   

3.2. ‘Mix and Match’ MSA analysis of the DNA pols ε from yeasts, higher fungi, plants and animals  

Figure 5 shows the ‘Mix and Match’ MSA of the ε pols from all the four eukaryotic sources, viz. yeasts, higher fungi, plants 
and animals (only the required regions for the discussions are shown). S. cerevisiae, Aspergillus niger, A. thaliana and 
human sequences are used as the standards and highlighted. All the major domains (NTD, PR Exo, Pol, Linker and CTD) 
are indicated tentatively with arrow marks. The NTDs show many gaps in the alignment, but with a small number of 
conserved peptides. Strikingly, a highly conserved dodecapeptide is found in this region. The NTD is followed by a highly 
conserved PR exo domain. The proposed PR exonuclease active site amino acids are completely conserved in all 
(highlighted) and it belongs to the DEDD-superfamily with an invariant Y as a proton acceptor. The presence of a typical 
–DEDD-superfamily exonuclease active site in all ε pols is in close agreement with the other DdDps [8]. An invariant, 
characteristic motif –SYLPQ/VGS- (highlighted in yellow) is found within the PR exo domain in the ε pols of all 
eukaryotes. This sequence is somewhat similar to the characteristic –SLYPS- motif reported in the other two replicative 
pols, α and δ [2] and, in general, in all the B-family pols. In all these pols, viz. ε, δ and α, this motif is implicated in dNTP-
binding.  

 

 

//End of ε pol sequences from animal sources 
tr|A0A6Q2WWN8|A0A6Q2WWN8_ESOLU      AAHYNMNFLEETIDWLLVMSPQISQAARH- 2288 

tr|A0A673YLH4|A0A673YLH4_SALTR      AAHYNMNFLEETIDWLLVMSPQINQSR--- 2293 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      AAHYNMNFLEETIDWLLVMSPQISQSR--- 2286 

tr|A0A6P6MI98|A0A6P6MI98_CARAU      AAHYNMNFLLETIDWVLSMNA--------- 2286 

tr|A0A498LK69|A0A498LK69_LABRO      AAHYNMNFLLETIDWVLSMNA--------- 2232 

tr|A0A3Q2YTI5|A0A3Q2YTI5_HIPCM      ASHYNMSFLKETIDWLMVMSPQISQSAS-- 2282 

tr|M4A042|M4A042_XIPMA              ASHYNMRFLGETIDWLLEMSPQIGQSRH-- 2281 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      ASHYSMSYLGETIDWLLVMSPQISQSAL-- 2292 

tr|A0A3Q2PG22|A0A3Q2PG22_FUNHE      ------------------------------ 2016 

tr|A0A6A4SMP2|A0A6A4SMP2_SCOMX      ASHYNMSFLEETIDWLLVMSPHVGQSIH-- 2236 

tr|A0A673CZR7|A0A673CZR7_9TELE      ASHYNMSFLEETIEWLRGMSPQINQSTHKI 2296 

tr|A0A671YAK3|A0A671YAK3_SPAAU      ASHYSMSFLEETIDWLVVMSPHINQSAR-- 2283 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      ASHYNMTFLEETIDWLLLMSPQISQSAR-- 2292 

tr|A0A7N8YN60|A0A7N8YN60_9TELE      ASHYNMRFLEETIDWLLVMSPQISQSAH-- 2303 

tr|A0A3P8N896|A0A3P8N896_ASTCA      ------------------------------ 2036 

tr|A0A3B4GLI9|A0A3B4GLI9_9CICH      ------------------------------ 2015 

tr|A0A6A5F6M3|A0A6A5F6M3_PERFL      ASHYKMSFLDETLDWLLVMSPQISQNAH-- 2295 

tr|A0A3Q1FLK4|A0A3Q1FLK4_9TELE      ------------------------------ 2010 

tr|A0A4W6G9K4|A0A4W6G9K4_LATCA      ASHYSMSFLEETIDWLLVMSPQISQSAR-- 2296 

tr|A0A3B4YTJ5|A0A3B4YTJ5_SERLL      ASHYNMSFLEETIDWLLAMSPQISQSAH-- 2295 

tr|A0A665X3K2|A0A665X3K2_ECHNA      ASHYNMSFLEETIDLLLAMSPQISQTAH-- 2297 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      AQHYGMSYLMETLEWLLEKNPQLGH----- 2255 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      AQHCGMSYLMETLEWLLQRNPQLGH----- 2282 

tr|A0A7J8H4F1|A0A7J8H4F1_ROUAE      AQHCGMSYLMETLEWLLQKNPQLGQ----- 2286 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      AQHYGMSYLTETLEWLLQKNPQLGH----- 2319 

sp|Q07864|DPOE1_HUMAN               AQHYGMSYLLETLEWLLQKNPQLGH----- 2286 

tr|A0A2I3S482|A0A2I3S482_PANTR      AQHYSMSYLLETLEWLLQKNPQLGR----- 2286 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      AQHYGMSYLLETLEWLLQKNPQRGR----- 2263 

tr|A0A834DIT3|A0A834DIT3_9CHIR      AQHYGMSYLMETLEWLLQKNPQLSH----- 2287 

tr|F6Z911|F6Z911_HORSE              AQHYGMSYLMESLEWLLQKNPQLGH----- 2286 

tr|A0A5G2RB90|A0A5G2RB90_PIG        AQHYGMSYLTETLEWLLQQNPQLGH----- 2257 

tr|A0A670JP16|A0A670JP16_PODMU      ARHYNMDYLLENIKWLLQMNPQLLL----- 2277 

tr|A0A852LC41|A0A852LC41_UROIN      ARHYSMAHLLETIEWLLSTNPQLRP----- 2300 

tr|F6ZFB6|F6ZFB6_ORNAN              AQHYAMSYLLETIEWLLQMNPRLPR----- 2159 

tr|A0A6P5LNS3|A0A6P5LNS3_PHACI      ARHYGMTYLTEMIEWLLQMNPQLAN----- 2288 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      ARHYGMTYLTEMIEWLLQMNPQLAN----- 2267 

                                                                   

Figure 4 MSA of DNA pols ε from animal sources   
A0A6Q2WWN8_ESOLU, Esox lucius  A0A673YLH4_SALTR, Salmo trutta 
A0A4W5MAK2_9TELE, Hucho hucho  A0A6P6MI98_CARAU, Carassius auratus 
A0A498LK69_LABRO, Labeo rohita   A0A3Q2YTI5_HIPCM, Hippocampus comes 
M4A042_XIPMA, Xiphophorus maculates  A0A6P8SZE0_GYMAC, Gymnodraco acuticeps 
A0A3Q2PG22_FUNHE, Fundulus heteroclitus A0A6A4SMP2_SCOMX, Scophthalmus maximus 
A0A673CZR7_9TELE, Sphaeramia orbicularis A0A671YAK3_SPAAU, Sparus aurata 
A0A6P7J2Q5_9TELE, Parambassis ranga   A0A7N8YN60_9TELE, Mastacembelus armatus 
A0A3P8N896_ASTCA, Astatotilapia calliptera A0A3B4GLI9_9CICH, Pundamilia nyererei 
A0A6A5F6M3_PERFL, Perca fluviatilis  A0A3Q1FLK4_9TELE, Acanthochromis polyacanthus 
A0A4W6G9K4_LATCA, Lates calcarifer  A0A3B4YTJ5_SERLL, Seriola lalandi dorsalis 
A0A665X3K2_ECHNA, Echeneis naucrates  A0A7J7RQ84_RHIFE, Rhinolophus ferrumequinum 
A0A6P6D0R3_PTEVA, Pteropus vampyrus  A0A7J8H4F1_ROUAE, Rousettus aegyptiacus 
A0A5F4D2S5_CANLF, Canis lupus familiaris  Q07864|DPOE1_HUMAN, Homo sapiens 
A0A2I3S482_PANTR, Pan troglodytes  A0A2K6CI58_MACNE, Macaca nemestrina 
A0A834DIT3_9CHIR, Phyllostomus discolor  F6Z911_HORSE, Equus caballus  
A0A5G2RB90_PIG, Sus scrofa   A0A670JP16_PODMU, Podarcis muralis 
A0A852LC41_UROIN, Urocolius indicus  F6ZFB6_ORNAN, Ornithorhynchus anatinus 
A0A6P5LNS3_PHACI, Phascolarctos cinereus A0A4X2K1K8_VOMUR, Vombatus ursinus 
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The PR exo domain is followed by the pol domain and is also highly conserved in all. Interestingly, the template-binding 
pair (-YG-), catalytic amino acid (K) and dNTP selection amino acid (Q) are completely conserved in all (highlighted in 
yellow) and are in close agreement with other DdDps and DdRps [6, 21]. The ε pol’s active site amino acids are found 
within highly conserved large peptides. The pol domain also contains the completely conserved–DxD- type catalytic 
Mg2+ site and is in close agreement with other DNA pols. A unique ZBM that is conserved within the pol domain in all ε 
pols (highlighted) is suggested to play a role in linking redox status of cells to replication. The pol domain is followed by 
a linker region which connects the pol to the CTD. The linker region contains a highly conserved NLS-like motif in all 
pols ε (highlighted). The linker region is not conserved much. The CTD possesses two invariant ZBMs and one of them 
binds to the 4Fe-4S cluster (highlighted in orange) and a –DxD- type metal-binding motif is found within the first ZBM. 
The second pol and PR exo active sites do not align in all. Interestingly, the catalytic amino acid K, pairs with –C- as -KC- 
in plant and animal enzymes, but with -V- as–KV- in yeasts and higher fungal enzymes.  

CLUSTAL O (1.2.4) ‘Mix and Match’ MSA of all the four eukaryotic ε DNA pols (from yeasts, higher fungi, plants and 
animals)  

 

 

 

 
tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      ILAGK-----------------REQRLQDCLDSLLDLREYDVPYHVRFAVDKDVRSGQWY 218 

sp|F4HW04|DPOE1_ARATH               ILAGK-----------------REQRPQDCLDSIVDLREYDVPYHVRFAIDNDVRSGQWY 218 

tr|D7KI06|D7KI06_ARALL              ILAGK-----------------REQRPQDCLDSIVDLREYDVPYHVRFAIDNDVRSGQWY 218 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      IYGVK-----------------RVERPQDYINCIIDLREYDVPYHVRFAIDNDVRSGQWY 242 

tr|A0A452YAR6|A0A452YAR6_AEGTS      IYGVK-----------------RVERPQDYINCIIDLREYDVPYHVRFAIDNDVRSGQWY 182 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      IYGVK-----------------RVERPQDYINCIIDLREYDVPYHVRFAIDNDVRSGQWY 237 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      IHGVK-----------------RVERPQDYINYIIDLREYDVPYHVRFAIDNDVRSGQWY 234 

tr|A0A835B357|A0A835B357_9POAL      IHGVK-----------------RVERPQDYINYIIDLREYDVPYHVRFAIDNDVRCGQWY 228 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      IHGVK-----------------RVERPQDYMNYIIDLREYDVPYHVRFAIDNDVRCGQWY 233 

tr|A0A368PL62|A0A368PL62_SETIT      IHGVK-----------------RVERPQDYINYIIELREYDVPYHVRFAIDKDVRCGQWY 237 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      IFTGK-----------------SKERPQDFIDCIVDLREYDVPYHVRFAIDNDVRCGEWY 219 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      IYNGK-----------------SKERPQDYIDCITDLREYDVPYHVRFAIDNDVRCGQWY 217 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      MYNGK-----------------SKERPQDYIDCITDLREYDVPYHVRFAIDNDVRCGQWY 217 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      ILSGKR--QVFHDHMHELTHYFLEQRLQDFLDSIIDLREYDVPYHVRFAIDNDIRCGQWY 234 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      LLTGKS----------------REQRPQDLLDCIVDLREYDVPYHVRFAIDNDIRCGQWY 220 

tr|A0A7J7C034|A0A7J7C034_TRIWF      ILTGK-----------------REQRPQDFLDCVVDLREYDVPYHVRFAIDNDVRCGQWY 219 

tr|A0A2N9F976|A0A2N9F976_FAGSY      FDISV-----------------ENKGPQDFIDCIVDLREYDVPYHVRFAIDNDVRCGQWY 238 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      IIAGK-----------------REQRPQDFLDCIVDLREYDVPYHVRFAIDNDVRCGQWY 218 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      MLSSALAGGSV--SAA--DEDGMSKKTSDQMDNIVDMREYDVPYHVRLSIDLKIHVAHWY 245 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      MLSSALAGGSV--SAA--DEDGLSKKTSDQMDNIVDMREYDVPYHVRLSIDLKIHVAHWY 203 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      MLSSALSGGTV--ASA--DEDSISKSISDQLDNIVDMREYDVPYHVRVSIDLKIHVAHWY 245 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      MLSSALSGGNV--NTA--EEDGPSKRISDQLDNIVDMREYDVPYHMRLSIDLKIHVAHWY 243 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      MLSSALTGNNM--GA---EEEGPSKKISDQMENIVDMREYDVPYHVRVSIDLKIHVAHWY 242 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      MLSSALMGGSV--TT---DEEGSSKKIADQLDNVVDMREYDVPYHIRLSIDLKIHVAHWY 229 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      MLSSVLQGGSV--VI---DEEEASKKVTDQLDNIVDMREYDVPYHIRLSIDLKIHVAHWY 279 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      MLSSVLQGGSV--IL---DEEEASKKTADQLDNIVDMREYDVPYHIRLSIDLKIHVAHWY 217 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      MLSSVLQGGGA--II---DEEETSKKIADQLDNIVDMREYDVPYHIRLSIDLKIHVAHWY 236 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      LLSSVLQRGGV--IT---DEEETSKKIADQLDNIVDMREYDVPYHIRLSIDLKIHVAHWY 244 

tr|F6QAQ1|F6QAQ1_MACMU              LLSSVLQRGGV--IT---DEEETSKKIADQLDNIVDMREYDVPYHIRLSIDLKIHVAHWY 246 

tr|G3RQP2|G3RQP2_GORGO              LLSSVLQRGGV--IT---DEEETSKKIADQLDNIVDMREYDVPYHIRLSIDLKIHVAHWY 223 

sp|Q07864|DPOE1_HUMAN               LLSSVLQRGGV--IT---DEEETSKKIADQLDNIVDMREYDVPYHIRLSIDLKIHVAHWY 244 

tr|A0A2I3S482|A0A2I3S482_PANTR      LLSSVLQRGGV--IT---DEEETSKKIADQLDNIVDMREYDVPYHIRLSIDLKIHVAHWY 244 

tr|F6Z911|F6Z911_HORSE              MLSSVLQGGSV--II---DEEETSKKMADQLDNIVDMREYDVPYHIRLSIDLKIHVAHWY 244 

tr|A0A5G2RB90|A0A5G2RB90_PIG        MLSSVLQGGSV--VM---DEEETSKKIADQLDNIVDMREYDVPYHIRLSIDLKIHVAHWY 217 

tr|A0A420PL83|A0A420PL83_FUSOX      ----NGDFDLFDDSRD--DDRNMNTALSDASDFIVDIREYDVPYHVRVMIDLDIRAGKWY 222 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      MSSATASFDLFDDEII--NEQRPN-GNTQASDFIIDIREYDVPYHVRVCIDKDIRVGKWY 257 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      MTSATAGIDLFDDEII--NEQRPN-GNLQASDFIVDIREYDVPYHVRVCIDKDIRIGKWY 257 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      MTSATAGIDLFDDEII--NEQRPN-GNLQASDFIVDIREYDVPYHVRVCIDKDIRIGKWY 257 

tr|A0A167WJ50|A0A167WJ50_PENCH      MTSATAGIDLFDDEII--NEQRPN-GNLQASDFIVDIREYDVPYHVRVCIDKDIRIGKWY 257 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      ISSANAGFDLFDDELI--NESRTN-NSMNASDFIVDIREYDVPYHVRVAIDKDIRIGKWY 257 

tr|A0A401L0U3|A0A401L0U3_ASPAW      ISSANAGFDLFDDELI--NESRSN-ATMNASDFIIDIREYDVPYHVRVSIDKDIRIGKWY 257 

tr|A0A317VH96|A0A317VH96_ASPEC      ISSANAGFDLFDDELI--NESRSN-ATMNASDFIIDIREYDVPYHVRVSIDK----GKWY 253 

tr|A0A117E1M7|A0A117E1M7_ASPNG      ISSANAGFDLFDDELI--NESRSN-ATMNASDFIIDIREYDVPYHVRVSIDKDIRIGKWY 257 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      KEI---------------------ETIMDPSVYIDDIREYDVPYHVRVSIDRNVRVGKWY 263 

tr|C5M3R9|C5M3R9_CANTT              KDV---------------------DSSSDPSTYIDDIREYDVPYHVRVSIDKQLRVGKWY 258 

sp|Q6FNY7|DPOE_CANGA                SNISNGNGMLSSNVNR--FASSSVQDKKDAKQYIEDIREYDVPYHVRVSIDKDIRVGKWY 265 

sp|P21951|DPOE_YEAST                AAN--------------------GSEKVDAKHLIEDIREYDVPYHVRVSIDKDIRVGKWY 205 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      QGA--------------------GNSFRDAKSLIEEVREYDVPYHVRVSIDKNIRVGKWY 255 

sp|Q6CUS7|DPOE_KLULA                GSD---------------------YSTRDVKTLIEDIREYDVPYHVRVSIDKNIRVGKWY 182 

sp|Q752B8|DPOE_ASHGO                NDT---------------------TNRRDAKMLIDDIREYDVPYHVRVCIDKEIRVGKWY 179 

                                                                :    : ::********:*. :*     ..** 
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             NTD        PR exo 
tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      NVSISSTD—VTLEKRTDILQR  AEVRVCAFDIETTKLELKFPDAEYDQIMMISYMVDGQG 276 

sp|F4HW04|DPOE1_ARATH               NVSISSTD—VILEKRTDLLQR  AEVRVCAFDIETTKLPLKFPDAEYDQIMMISYMVDGQG 276 

tr|D7KI06|D7KI06_ARALL              NVSISSTD—VILEKRTDLLQR  AEVRVCAFDIETTKLPLKFPDAEYDQIMMISYMVDGQG 276 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      NVGVSGSD—VLLQRREDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDSVMMISYMIDGQG 300 

tr|A0A452YAR6|A0A452YAR6_AEGTS      NVGVSGSD—VLLQRREDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDSVMMISYMIDGQG 240 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      NVGVSGSD—VLLQRREDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDSVMMISYMIDGQG 295 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      NVNVSGSD—VLLQRREDLLQR  AEVHVCAFDIETTKLPLKFPDAEYD------------- 279 

tr|A0A835B357|A0A835B357_9POAL      NVSVSSSD—VLLQRREDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDTVMMISYMIDGQG 286 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      NVSVSGSD—VLLQRREDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDTVMMISYMIDGQG 291 

tr|A0A368PL62|A0A368PL62_SETIT      NVSVSGSD—ALLQRREDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDTVMMISYMIDGQG 295 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      DVSISGIN—VLLQKRNDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDQVMMISYMVDGHG 277 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      DVNVSSAG—ILLEKRADLLQR  AEVHVCAFDIETTKLPLKFPDAEYDLIMMISYMIDGQG 275 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      DINVSSSG—ILLDKRTDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDLIMMISYMIDGQG 275 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      DVSVSSTG—VMLEKRTDLLQR  AEVHICAFDIETTKLPLKFPDADYDQVMMISYMVDGQG 292 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      DVTVSNRG—VTLEKRTDLLQR  AEVRVCAFDIETTKLPLKFPDADYDLIMMISYMVDGQG 278 

tr|A0A7J7C034|A0A7J7C034_TRIWF      DVSVSSNG—VVLEKRTDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDLVMMISYMVDGQG 277 

tr|A0A2N9F976|A0A2N9F976_FAGSY      DVSVSSTG—LMLGKRTDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDLIMMISYMVDGQG 296 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      DVSVSSTG—LMLEKRTDLLQR  AEVHVCAFDIETTKLPLKFPDAEYDLIMMISYMVDGQG 276 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      NVRYRGSAYPPEIILRSDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 305 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      NVRYRGSAYPPEIILRSDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 263 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      NVRFRGSAYPPEIVRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 305 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      NVRYRGSAYHPEIIRRDDLVER PDPVVLAYDIETTKLPLKFPDAESDQIMMISYMIDGQG 303 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      NIRYRGSSSPPEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 302 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      NVRYRGSSLPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMVDGQG 289 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      NIRYRGSAFPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 339 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      NVRYRGNAFPVEVTRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 277 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      NVRFRGNAFPVELTRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 296 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      NVRYRGNAFPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 304 

tr|F6QAQ1|F6QAQ1_MACMU              NVRYRGNAFPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 306 

tr|G3RQP2|G3RQP2_GORGO              NVRYRGNAFPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 283 

sp|Q07864|DPOE1_HUMAN               NVRYRGNAFPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 304 

tr|A0A2I3S482|A0A2I3S482_PANTR      NVRYRGNAFPVEITRRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 304 

tr|F6Z911|F6Z911_HORSE              NVRYRGNAFPVEIARRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 304 

tr|A0A5G2RB90|A0A5G2RB90_PIG        NVRYRGNAFPVEIARRDDLVER PDPVVLAFDIETTKLPLKFPDAETDQIMMISYMIDGQG 277 

tr|A0A420PL83|A0A420PL83_FUSOX      FVEAKHGV—TKIYPNEERSLP  AEPVVMAYDIETSKLPLKFPDAATDQIIMISYMIDGQG 280 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      NVQAKHGV—ISLTCLEERLQR  ADPVVLAFDIETTKLPLKFPDAVIDQIMMISYMIDGQG 315 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      NVEADHGV--ISLTCLEDRLQ  RADPVVLAFDIECTKLPLKFPDATMDQIMMISYMIDGQG 315 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      NVEADHGV—ISLTCLEDRLQR  ADPVVLAFDIECTKLPLKFPDAAMDQIMMISYMIDGQG 315 

tr|A0A167WJ50|A0A167WJ50_PENCH      NVEADHGV—ISLTCLEDRLQR  ADPVVLAFDIECTKLPLKFPDAATDQIMMISYMIDGQG 315 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      TVEAKHGL—ISLTCLEDRLQR  ADPVVLAFDIETTKLPLKFPDSVIDQIIMISYMIDGQG 315 

tr|A0A401L0U3|A0A401L0U3_ASPAW      TVEAKHGV—ISLTCIEERLTR  ADPVVLAFDIETTKLPLKFPDSVIDQIMMISYMIDGQG 315 

tr|A0A317VH96|A0A317VH96_ASPEC      TVEAKHGV—ISLTCIEERLTR  ADPVVLAFDIETTKLPLKFPDSVIDQIMMISYMIDGQG 311 

tr|A0A117E1M7|A0A117E1M7_ASPNG      TVEAKHGV—ISLTCIEERLAR  ADPVVLAFDIETTKLPLKFPDSVIDQIMMISYMIDGQG 315 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      DVYAKHSK—VDFVEDKEKIAF  ADPVVLAFDIETTKAPLKFPDAKIDQIMMISYMIDGEG 321 

tr|C5M3R9|C5M3R9_CANTT              DVYAKHSK—IEIVEDKEKIAF  ADPVVLAFDIETTKAPLKFPDAKVDQIMMISYMIDGEG 316 

sp|Q6FNY7|DPOE_CANGA                KVTH------EGFFVWPDKVAF ADPVVLAFDIETTKAPLKFPEASVDQVMMISYMIDGDG 319 

sp|P21951|DPOE_YEAST                KVTQ------QGFIEDTRKIAF ADPVVMAFDIETTKPPLKFPDSAVDQIMMISYMIDGEG 259 X-ray 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      KVAS------DGLHEITEKVAF ADPVVLAFDIETTKAPLKFPDSAVDQIMMISYMIDGDG 309 

sp|Q6CUS7|DPOE_KLULA                AVSA------QGLVELEEKVTF ADPVVLAFDIETTKAPLKFPDSAIDQIMMISYMIDGEG 236 

sp|Q752B8|DPOE_ASHGO                RVTS------GGLVEYTDKVAF ADPVVLAFDIETTKAPLKFPDSAIDQIMMISYMIDGEG 233 
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tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      YNGDFFDWPFIERRASHHEIKMNEELGFRCDHNQGECRAKFVCHLDCFAWVKRDSYLPQG 393 

sp|F4HW04|DPOE1_ARATH               YNGDFFDWPFIERRASHHGIKMNEELGFRCDQNQGECRAKFACHLDCFAWVKRDSYLPQG 393 

tr|D7KI06|D7KI06_ARALL              YNGDFFDWPFIERRASHHGIKMNEELGFRCDHNQGECRAKFVCHLDCFAWVKRDSYLPQG 396 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      YNGDFFDWPFLEKRAAHHGIKMNEEIGFQCDSNQGECRAKFSCHLDCFAWVKRDSYLPQG 417 

tr|A0A452YAR6|A0A452YAR6_AEGTS      YNGDFFDWPFLEKRAAHHGIKMNEEIGFQCDSNQGECRAKFSCHLDCFAWVKRDSYLPQG 357 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      YNGDFFDWPFLEKRAAHHGIKMNEEIGFQCDSNQGECRAKFSCHLDCFAWVKRDSYLPQG 412 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      YNGDFFDWPFLEKRAAHHGIKMNEEIGFQCDNNQGECRAKFSCHLDCFAWVKRDSYLPQG 390 

tr|A0A835B357|A0A835B357_9POAL      YNGDFFDWPFLEKRAAHHGVKMNEEIGFQCDNNQGECRAKFSCHLDCFAWVKRDSYLPQG 403 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      YNGDFFDWPFLEKRAAHHGIKMNEEIGFQCDNNQGECRAKFSCHLDCFAWVKRDSYLPQG 408 

tr|A0A368PL62|A0A368PL62_SETIT      YNGDFFDWPFLEKRAAHHGIKMNEEIGFQCDSNQGECRAKFSCHLDCFAWVKRDSYLPQG 412 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      YNGDFFDWPFLEKRAAHHGIKMSEELGFVCDSVQGECRAKFSCHLDCFAWVKRDSYLPQG 394 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      YNGDFFDWPFIEKRAAHHGLKLSEEIGFHCDNNQGECRAKFSCHLDCFAWVKRDSYLPQG 392 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      YNGDFFDWPFLEKRAAHYGLKMSEEIGFQCDNNQGECRAKFSCHLDCFAWVKRDSYLPQG 392 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      YNGDFFDWPFLEARAAHHGFRMSDEVGFSCDKNQGECRAKFACHLDCFAWVKRDSYLPQG 409 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      YNGDYFDWPFLESRAAYHGLKMSDEVGFSCDKNQGECRAKFACHLDCFAWVKRDSYLPQG 395 

tr|A0A7J7C034|A0A7J7C034_TRIWF      YNGDFFDWPFLERRAAHHGYILSNELGFQCDKNQGECRAKFACHLDCFAWVKRDSYLPQG 394 

tr|A0A2N9F976|A0A2N9F976_FAGSY      YNGDFFDWPFLESRAAYHGLKMSEEVGFQCDKNQGECRAKFACHLDCFAWVKRDSYLPQG 413 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      YNGDFFDWPFLESRAAYHGLKMSEEVGFQCDKNQGECRAKFACHLDCFAWVKRDSYLPQG 393 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      YNGDFFDWPFVETRAAHHGLNMYREIGFQKD-NQGEYRASQAIHMDAFRWVKRDSYLPVG 421 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      YNGDFFDWPFVETRAAHHGLNMYREIGFQKD-NQGEYRASQAIHMDAFRWVKRDSYLPVG 379 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      YNGDFFDWPFIETRASLHGLSMHREIGFQKD-SQGEYKSSQAIHMDCLRWVKRDSYLPVG 421 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      YNGDFFDWPFVETRAALHGLDMYKEIGFQKD-NQGEYKSTQAIHMDCYRWVKRDSYLPMG 419 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      YNGDFFDWPFVETRASVHGMSMLQEIGFQKD-NQGEYKSPPCIHMDCLRWVKRDSYLPVG 418 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      YNGDFFDWPFVEARAAVHGLSMHQEIGFQKD-SQGEYKSSQCIHMDCLRWVKRDSYLPVG 405 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      YNGDFFDWPFVEARAAVHGLSMYQEIGFQKD-SQGEYKASQCIHMDCLRWVKRDSYLPVG 455 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      YNGDFFDWPFVEARAAAHGLSMYEEIGFQKD-SQGEYKAPQCIHMDCLRWVKRDSYLPVG 393 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      YNGDFFDWPFVEARAAAHGLSMYQEIGFQKD-SQGEYKAPQCIHMDCLRWVKRDSYLPVG 412 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      YNGDFFDWPFVEARAAVHGLSMQQEIGFQKD-SQGEYKAPQCIHMDCLRWVKRDSYLPVG 420 

tr|F6QAQ1|F6QAQ1_MACMU              YNGDFFDWPFVEARAAVHGLSMQQEIGFQKD-SQGEYKAPQCIHMDCLRWVKRDSYLPVG 422 

tr|G3RQP2|G3RQP2_GORGO              YNGDFFDWPFVEARAAVHGLSMQQEIGFQKD-SQGEYKAPQCIHMDCLRWVKRDSYLPVG 399 

sp|Q07864|DPOE1_HUMAN               YNGDFFDWPFVEARAAVHGLSMQQEIGFQKD-SQGEYKAPQCIHMDCLRWVKRDSYLPVG 420 

tr|A0A2I3S482|A0A2I3S482_PANTR      YNGDFFDWPFVEARAAVHGLSMQQEIGFQKD-SQGEYKAPQCIHMDCLRWVKRDSYLPVG 420 

tr|F6Z911|F6Z911_HORSE              YNGDFFDWPFVEARAAVHGLSMYQEIGFQKD-NQGEYKAPQCIHMDCLRWVKRDSYLPVG 420 

tr|A0A5G2RB90|A0A5G2RB90_PIG        YNGDFFDWPFVEARAAVHGLSMYQEIGFQKD-SQGEYKSSQCIHMDCLRWVKRDSYLPVG 393 

tr|A0A420PL83|A0A420PL83_FUSOX      YNGDFFDWPFVEARASINGIDMYQEIGWKKD-NEDQYKCNYSVHMDCFHWVNRDSYLPQG 396 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      YNGDFFDWPFVETRASVQGIDMYREIGFRKN-SEDIYQSDYCVHMDCFAWVNRDSYLPQG 431 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      YNGDFFDWPFVETRASILGLDMYMEIGFRKN-SEDIYQADNCVHMDCFAWVNRDSYLPQG 431 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      YNGDFFDWPFVETRASILGLDMYMEIGFRKN-SEDIYQADNCVHMDCFAWVNRDSYLPQG 431 

tr|A0A167WJ50|A0A167WJ50_PENCH      YNGDFFDWPFVETRASILGLDMYMEIGFRKN-SEDIYQADNCVHMDCFAWVNRDSYLPQG 431 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      YNGDFFDWPFVEARASVLGIDMYTEIGFRKN-SEDIYQSDHCVHMDCFAWVNRDSYLPQG 431 

tr|A0A401L0U3|A0A401L0U3_ASPAW      YNGDFFDWPFVEARASVLGIDMYREIGFRKN-SEDIYQSDHCVHMDCFAWVNRDSYLPQG 431 

tr|A0A317VH96|A0A317VH96_ASPEC      YNGDFFDWPFVEARASVLGIDMYREIGFRKN-SEDIYQSDHCVHMDCFAWVNRDSYLPQG 427 

tr|A0A117E1M7|A0A117E1M7_ASPNG      YNGDFFDWPFVEARASVLGIDMYREIGFRKN-SEDIYQSDHCVHMDCFAWVNRDSYLPQG 431 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      FNGDFFDWPFVENRTRFHDMDMFEEIGFAKD-NEGEYKSKYCVHMDCFRWVKRDSYLPQG 437 

tr|C5M3R9|C5M3R9_CANTT              FNGDFFDWPFVEKRARFHDMDMFDEIGFAKD-NEDEYKSKYCVHMDCFRWVKRDSYLPQG 432 

sp|Q6FNY7|DPOE_CANGA                FNGDFFDWPFIEKRASVRGLDMFEEIGFAPD-SEGEYKSSYCVHMDCFRWVKRDSYLPQG 435 

sp|P21951|DPOE_YEAST                FNGDFFDWPFIHNRSKIHGLDMFDEIGFAPD-AEGEYKSSYCSHMDCFRWVKRDSYLPQG 375 X-ray 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      FNGDFFDWPFIDNRSKIHGLDMFEEIGFLPD-SEGEYKSSYCSHMDCFRWVKRDSYLPQG 425 

sp|Q6CUS7|DPOE_KLULA                FNGDFFDWPFVENRAKFHGLNMFDEIGFAPD-SEGEYKSSYCTHMDCFRWVKRDSYLPQG 352 

sp|Q752B8|DPOE_ASHGO                FNGDFFDWPFVEARSKIRGLSMFDEIGFAPD-SEGEYKSSYCAHMDCYRWVKRDSYLPQG 349 
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tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      SHGLKAVTKAKLGYDPLEVNPEDMVQFAMEKPQTMASYSVSDAVATYYLYMTYVHPFIFS 453 

sp|F4HW04|DPOE1_ARATH               SHGLKAVTKAKLGYDPLEVNPEDMVRFAMEKPQTMASYSVSDAVATYYLYMTYVNPFIFS 453 

tr|D7KI06|D7KI06_ARALL              SHGLKAVTKAKLGYDPLEVNPEDMVRFAMEKPQTMASYSVSDAVATYYLYMTYVNPFIFS 456 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      SQGLKAVTKAKLGYDPLEVNPEDMVRFAMEQPQTMASYSVSDAVATYYLYMTYVHPFIFS 477 

tr|A0A452YAR6|A0A452YAR6_AEGTS      SQGLKAVTKAKLGYDPLEVNPEDMVRFAMEQPQTMASYSVSDAVATYYLYMTYVHPFIFS 417 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      SQGLKAVTKAKLGYDPLEVNPEDMVRFAMEQPQTMASYSVSDAVATYYLYMTYVHPFIFS 472 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      SQGLKAVTKAKLGYDPLEVNPEDMVRFAMEQPQTMASYSVSDAVATYYLYMTYVHPFIFS 450 

tr|A0A835B357|A0A835B357_9POAL      SQGLKAVTKAKLGYDPLEVNPEDMVRFAMEQPQTMASYSVSDAVATYYLYMTYVHPFIFS 463 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      SQGLKAVTKAKLGYDPLEVNPEDMVRFAMEQPQTMASYSVSDAVATYYLYMTYVHPFIFS 468 

tr|A0A368PL62|A0A368PL62_SETIT      SQGLKAVTKAKLGYDPLEVNPEDMVRFAMEQPQTMASYSVSDAVATYYLYMTYVHPFIFS 472 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      SHGLKAVTKAKLGYDPIEVNPEDMVRFAMEEPQTMASYSVSDAVATYYLYMTYVHPFIFS 454 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      SHGLKAVTKAKLGYDPLEVNPEDMVRFAMEQPQMMASYSVSDAVATYYLYMTYIHPFIFS 452 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      SHGLKAVTKAKLGYDPLEVNPEDMVRFAMEQPQMMASYSVSDAVATYYLYMTYIHPFIFS 452 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      SHGLKAVTKAKLGYDPVEVNPEDMVRFAKDKPQMMASYSVSDAVATYYLYMTYVHPFIFS 469 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      SQGLKAVTKAKLGYDPLEVNPEDMVRFAKENPQMMASYSVSDAVATYFLYMTYVHPFIFS 455 

tr|A0A7J7C034|A0A7J7C034_TRIWF      SQGLKAVTKAKLGYDPLEVNPEDMVRFAKEKPQMMASYSVSDAVSTYYLYMTYVHPFIFS 454 

tr|A0A2N9F976|A0A2N9F976_FAGSY      SQGLKAVTKAKLGYDPLEVNPEDMVRFAKEKPQMMASYSVSDAVATYYLYMTYVHPFIFS 473 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      SQGLKAVTKAKLGYDPLEVNPEDMVRFAKEKPQMMASYSVSDAVSTYYLYMTYVHPFIFS 453 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      SHNLKAAAKAKLGYDPVELDPEEMCRMATEESQTLATYSVSDAVATYYLYMKYVHPFIFA 481 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      SHNLKAAAKAKLGYDPVELDPEEMCRMATEESQTLATYSVSDAVATYYLYMKYVHPFIFA 439 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      SHNLKAAAKAKLGYDPVELDPEEMCRMATEESQTLATYSVSDAVATYYLYMKYVHPFIFA 481 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 479 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      SHNLKAAAKAKLGYDPVELDPEEMCRMATEEPQVLATYSVSDAVATYYMYMKYVHPFIFA 478 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      SHNLKAAAKAKLGYDPVELDPEDMCRMATEEPQTLATYSVSDAVATYYMYMKYVHPFIFA 465 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 515 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 453 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 472 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 480 

tr|F6QAQ1|F6QAQ1_MACMU              SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 482 

tr|G3RQP2|G3RQP2_GORGO              SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 459 

sp|Q07864|DPOE1_HUMAN               SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 480 

tr|A0A2I3S482|A0A2I3S482_PANTR      SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 480 

tr|F6Z911|F6Z911_HORSE              SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 480 

tr|A0A5G2RB90|A0A5G2RB90_PIG        SHNLKAAAKAKLGYDPVELDPEDMCRMATEQPQTLATYSVSDAVATYYLYMKYVHPFIFA 453 

tr|A0A420PL83|A0A420PL83_FUSOX      SRGLKAVTVAKLGYDPDELDPELMTPYATERPQTLAEYSVSDAVATYYLYMKYVHPFIFS 456 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      SRGLKAVTVAKLGYDPDELDPELMTPYASERPQTLAEYSVSDAVATYYLYMKYVHPFIFS 491 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      SRGLKAVTVAKLGYDPDELDPELMTPYASERPQTLAEYSVSDAVATYYLYMKYVHPFIFS 491 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      SRGLKAVTVAKLGYDPDELDPELMTPYASERPQTLAEYSVSDAVATYYLYMKYVHPFIFS 491 

tr|A0A167WJ50|A0A167WJ50_PENCH      SRGLKAVTVAKLGYDPDELDPELMTPYASERPQTLAEYSVSDAVATYYLYMKYVHPFIFS 491 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      SRGLKAVTVAKLGYDPDELDPELMTPYASERPQTLAEYSVSDAVATYYLYMKYVHPFIFS 491 

tr|A0A401L0U3|A0A401L0U3_ASPAW      SRGLKAVTVAKLGYDPDELDPELMTPYASERPQTLAEYSVSDAVATYYLYMKYVHPFIFS 491 

tr|A0A317VH96|A0A317VH96_ASPEC      SRGLKAVTVAKLGYDPDELDPELMTPYASERPQTLAEYSVSDAVATYYLYMKYIHPFIFS 487 

tr|A0A117E1M7|A0A117E1M7_ASPNG      SRGLKAVTVAKLGYDPDELDPELMTPYASERPQTLAEYSVSDAVATYYLYMKYVHPFIFS 491 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      SQGLKAVTTAKLGYNPTELDPELMTPYAYDKPQLLSEYSVSDAVATYYLYYKYVHPFIFS 497 

tr|C5M3R9|C5M3R9_CANTT              SQGLKAVTTVKLGYNPTELDPELMTPYAYEKPQLLSEYSVSDAVATYYLYYKYVHPFIFS 492 

sp|Q6FNY7|DPOE_CANGA                SQGLKAVTQAKLGYNPIELDPELMTPYAYERPQQLSEYSVSDAVATYYLYMKYVHPFIFS 495 

sp|P21951|DPOE_YEAST                SQGLKAVTQSKLGYNPIELDPELMTPYAFEKPQHLSEYSVSDAVATYYLYMKYVHPFIFS 435 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      SQGLKAVTQVKLGYNPIELDPELMTPYAFEKPQQLSEYSVSDAVATYYLYMKYVHPFIFS 485 

sp|Q6CUS7|DPOE_KLULA                SQGLKAVTQAKLGYNPLELDPELMTPYAYEKPQILSEYSVSDAVATYYLYMKYVHPFIFS 412 

sp|Q752B8|DPOE_ASHGO                SQGLKAVTQVKLGYNPIELDPELMTPYAYEKPQHLSEYSVSDAVATYYLYMKYVHPFIFS 409 

                                    *:.***.:  ****:* *::** *   * :. * :: *******:**::* .*::****: 

 

 
 

 

                                                                                                                                           PR exo   Pol 
tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      LATIIPMVPDEVLRKGSGTLCEMLLMVE---------AYKA NVVCPNKNQADPEKF-YQS 503 

sp|F4HW04|DPOE1_ARATH               LATIIPMVPDEVLRKGSGTLCEMLLMVE---------AYKA NVVCPNKNQADPEKF-YQN 503 

tr|D7KI06|D7KI06_ARALL              LATIIPMVPDEVLRKGSGTLCEMLLMVQVSTYLPQAQAYKV NVVCPNKNQADPEKF-YQN 515 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------AFKA SIICPNKHQSDLEKF-YNN 527 

tr|A0A452YAR6|A0A452YAR6_AEGTS      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------AFQA NIICPNKHQADLEKF-YNN 467 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------AFQA NIICPNKHQADLEKF-YNN 522 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------AFKA SVICPNKHQADLEKF-YNN 500 

tr|A0A835B357|A0A835B357_9POAL      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------AFKA NVICPNKHQADLEKF-YNN 513 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------AFKA NVICPNKHQADLEKF-YNN 518 

tr|A0A368PL62|A0A368PL62_SETIT      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------AFKA NVICPNKHQADLEKF-YNN 522 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      LATIIPMPPDEVLRKGSGTLCEMLLMVQ---------AYKA NVICPNKHHADPEKF-YNN 504 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      LATIIPMTPDEVLRKGSGTLCEMLLMVQ---------AYKA NIICPNKHQDDPEKF-YNN 502 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      LATIIPMTPDEVLRKGSGTLCEMLLMVQ---------AYKA NIICPNKHQDDPEKF-YNN 502 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      LSTIIPMSPDEVLRKGSGTLCEMLLMVQ---------AYKA NVICPNKHQSDPEKF-HRN 519 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------SYKA NVICPNKHQSDPEKF-YKN 505 

tr|A0A7J7C034|A0A7J7C034_TRIWF      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------AYKA NVICPNKHQSDPEKF-YKN 504 

tr|A0A2N9F976|A0A2N9F976_FAGSY      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------AYEA NVICPNKHQSDPEKF-YTN 523 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      LATIIPMSPDEVLRKGSGTLCEMLLMVQ---------AYQA NVICPNKHQSDPEKF-YNS 503 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AYHA NIVFPNKQEQVFNKLTDDG 532 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AYHA NIVFPNKQEQVFNKLTDDG 490 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIIFPNKQEQVFNKLTDDG 532 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIVFPNKQDQVFNKMTGDG 530 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AYHA NIIFPNKQEAVFNKLTSDG 529 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIVFPNKQEQEFNKLTEDG 516 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIIFPNKQEQEFNKLTGDG 566 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIIFPNKQEQEFNKMTSDG 504 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIVFPNKQEQEFNKLTDDG 523 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIIFPNKQEQEFNKLTDDG 531 

tr|F6QAQ1|F6QAQ1_MACMU              LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIIFPNKQEQEFNKLTDDG 533 

tr|G3RQP2|G3RQP2_GORGO              LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIIFPNKQEQEFNKLTGNG 510 

sp|Q07864|DPOE1_HUMAN               LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIIFPNKQEQEFNKLTDDG 531 

tr|A0A2I3S482|A0A2I3S482_PANTR      LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIIFPNKQEQEFNKLTDDG 531 

tr|F6Z911|F6Z911_HORSE              LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIIFPNKQEQEFNKLTDDG 531 

tr|A0A5G2RB90|A0A5G2RB90_PIG        LCTIIPMEPDEVLRKGSGTLCEALLMVQ---------AFHA NIIFPNKQEQEFNKLTDDG 504 

tr|A0A420PL83|A0A420PL83_FUSOX      LCTILPLSGDEVLRKGTGTLCEMLLMVQ---------AYQR EIVLPNKYITPKEAF-WDG 506 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      LCTIIPLNADETLRKGTGTLCEMLLMVQ---------AYQH EIILPNKHKDPPEAF-YDG 541 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      LCTIIPLNADETLRKGTGTLCEMLLMVQ---------AYQH EIVLPNKHKNPPEAF-YEG 541 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      LCTIIPLNPDETLRKGTGTLCEMLLMVQ---------AYQH EIVLPNKHKNPPEAF-YEG 541 

tr|A0A167WJ50|A0A167WJ50_PENCH      LCTIIPLNPDETLRKGTGTLCEMLLMVQ---------AYQH EIVLPNKHKNPPEAF-YEG 541 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      LCTIVPLNPDDTLRKGTGTLCEMLLMVQ---------AYKG EIILPNKHKDPPESF-YEG 541 

tr|A0A401L0U3|A0A401L0U3_ASPAW      LCTILPINPDDTLRKGTGTLCEMLLMVQ---------AYQG NIVLPNKHKDPPESF-YEG 541 

tr|A0A317VH96|A0A317VH96_ASPEC      LCTILPINPDDTLRKGTGTLCEMLLMVQ---------AYQG NIVLPNKHKDPPESF-YEG 537 

tr|A0A117E1M7|A0A117E1M7_ASPNG      LCTILPINPDDTLRKGTGTLCEMLLMVQ---------AYQG NIVLPNKHKDPPESF-YEG 541 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      LCTIIPLNPDEVLRKGTGTLCEMLLSVQ---------AYEG NILLPNKHSDPIERF-YEG 547 

tr|C5M3R9|C5M3R9_CANTT              LCTIIPLNPDEVLRKGTGTLCEMLLSVQ---------AYEG NILLPNKHADPIERF-YDG 542 

sp|Q6FNY7|DPOE_CANGA                LCTIIPLNPDEVLRKGTGTLCEMLLMVQ---------AYQG NILLPNKHTDPLERF-YDG 545 

sp|P21951|DPOE_YEAST                LCTIIPLNPDETLRKGTGTLCEMLLMVQ---------AYQH NILLPNKHTDPIERF-YDG 485 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      LCTIIPLNPDEVLRKGTGTLCEMLLMVQ---------AYNG NILLPNKYTDPLERF-YDG 535 

sp|Q6CUS7|DPOE_KLULA                LCTIIPLNPDEVLRKGTGTLCEMLLMVQ---------AYQN SVLLPNKHTDPIERF-YDG 462 

sp|Q752B8|DPOE_ASHGO                LCTVLPLNPDEVLRKGTGTLCEMLLMVQ---------AYDH GILLPNKHTEPIERF-YDG 459 
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                         ZBM 
tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      EKLRDCPIREEGPLIYHLDVAAMYPNIILTNRL-----QPPSIVTNEICTACDFNRPGKT 678 

sp|F4HW04|DPOE1_ARATH               EKLRDDPIREEGPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDEICTACDFNRPGKT 634 

tr|D7KI06|D7KI06_ARALL              EKLRDDPIREEGPLIYHLDVAAMYPNIILTNRLQVHLISPPSIVTDEVCTACDFNLPGKT 633 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      VSLRDHPTREECPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDVDCTACDFNRPGKN 658 

tr|A0A452YAR6|A0A452YAR6_AEGTS      VSLRDHPTREECPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDVDCTACDFNRPGKN 598 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      VSLRDHPTREECPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDVDCTACDFNRPGKN 653 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      VALRDHPIREERPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDVDCTACDFNRPGKN 631 

tr|A0A835B357|A0A835B357_9POAL      ISLRDHPIREERPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDVDCTACDFNRPGKN 644 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      VSLRDHPIREERPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDVDCTACDFNRPGKN 649 

tr|A0A368PL62|A0A368PL62_SETIT      VSLRDHPIREERPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDVDCTACDFNRPGKN 653 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      QSLRDHPIRDECPLIYHLDVAAMYPNIILTNRL-----QPPSIVSDEVCTACDFNRPGKT 635 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      IFLRDHPMREECPLIYHLDVAAMYPNIILTNRL-----QPPSIVSDVVCTACDFNRPGKN 633 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      ILLRDRPTREECPLIYHLDVAAMYPNIILTNRL-----QPLSIVSDVVCTACDFNRPGKN 633 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      LSLRDDPVREECPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDEICTACDFNRPDKT 650 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      VRLRDEPIREECPLIYHLDVAAMYPNIILTNRL-----QPPSIVTEEICTACDFNRPDKT 636 

tr|A0A7J7C034|A0A7J7C034_TRIWF      VRLQDEPTREECPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDDVCTACDFNRPGKT 635 

tr|A0A2N9F976|A0A2N9F976_FAGSY      --------------------------------------KPPSIVTDEVCTACDFNRPGKT 619 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      VRLQGEPIRDECPLIYHLDVAAMYPNIILTNRL-----QPPSIVTDEVCTACDFNRPGKT 634 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      ISLKEVPNRIECPLIYHLDVAAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 663 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      LSLKEVPNRIECPLIYHLDVAAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 621 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      ISLKEVPNRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAT 663 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      ISLKEVPNRIECPLIYHLDVGAMYPNIILTNRL-----QPSAVVDEATCAACDFNKHGAT 661 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      NSLKEVPNRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEVTCAACDFNKPGAT 660 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      TSLKDVPNRIECPLIYHLDVGAMYPNIILTNRL-----QPSAIVNEATCAACDFNKPGAN 647 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      TSLKDVPNRIECPLIYHLDVGAMYPNIILTNRL-----QPSAVVDEATCAACDFNKPGAN 697 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      TSLKDVPNRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 635 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      TSLRDVPNRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 654 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      ASLKDVPSRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 662 

tr|F6QAQ1|F6QAQ1_MACMU              ASLKDVPSRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 664 

tr|G3RQP2|G3RQP2_GORGO              ASLKDVPSRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 641 

sp|Q07864|DPOE1_HUMAN               ASLKDVPSRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 662 

tr|A0A2I3S482|A0A2I3S482_PANTR      ASLKDVPSRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 662 

tr|F6Z911|F6Z911_HORSE              TSLKDVPNRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 662 

tr|A0A5G2RB90|A0A5G2RB90_PIG        TSLKDVPNRIECPLIYHLDVGAMYPNIILTNRL-----QPSAMVDEATCAACDFNKPGAN 635 

tr|A0A420PL83|A0A420PL83_FUSOX      NKLKETPNRNEKPLIYHLDVASMYPNIMTTNRL-----QPDSMIQESDCAACDFNRPGKT 637 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      LDLKNNPVRNEVPFIYHLDVASMYPNIMITNRL-----QPDSLIKESDCAACDFNRPGKT 672 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      LDLKNNPVRNEVPFIYHLDVASMYPNIMITNRL-----QPDSLIDESNCAACDFNRPGKT 672 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      LDLKSNPVRNEVPFIYHLDVASMYPNIMITNRL-----QPDSLIDESNCAACDFNRPGKT 672 

tr|A0A167WJ50|A0A167WJ50_PENCH      LDLKNNPVRNEVPFIYHLDVASMYPNIMITNRL-----QPDSLIDESNCAACDFNRPGKT 672 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      ADMRDRPVRDEVPFIYHLDVASMYPNIMITNRL-----QPDSMIQESNCAACDFNRPGKT 672 

tr|A0A401L0U3|A0A401L0U3_ASPAW      IDLKERPHRDEVPFIYHLDVASMYPNIMITNRL-----QPDSMIQESNCAACDFNRPGKT 672 

tr|A0A317VH96|A0A317VH96_ASPEC      IDLKERPHRDEVPFIYHLDVASMYPNIMITNRL-----QPDSMIQESNCAACDFNRPGKS 668 

tr|A0A117E1M7|A0A117E1M7_ASPNG      IDLKERPHRDEVPFIYHLDVASMYPNIMITNRL-----QPDSMIQESNCAACDFNRPGKS 672 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      LELKNNPSRQEKPLIYHVDVASMYPNIMTSNRL-----QPDSMKSEEDCAACDFNRPGKN 678 

tr|C5M3R9|C5M3R9_CANTT              LNLKNTPIRHEKPLIYHVDVASMYPNIMTTNRL-----QPDSMKTEEDCAACDFNRPGKN 673 

sp|Q6FNY7|DPOE_CANGA                LELKENNKRHEKPLIYHVDVASMYPNIMTTNRL-----QPDSIKTEKDCASCDFNRPGKS 676 

sp|P21951|DPOE_YEAST                LELKENNIRNELPLIYHVDVASMYPNIMTTNRL-----QPDSIKAERDCASCDFNRPGKT 616 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      LDLKTNNKRCELPLIYHVDVASMYPNIMTTNRL-----QPDSMKTERDCASCDFNRPGKS 666 

sp|Q6CUS7|DPOE_KLULA                TDLKINNKRNELPLIYHVDVASMYPNIMTTNRL-----QPDSMKDEKDCASCDFNRPGKS 593 

sp|Q752B8|DPOE_ASHGO                QELKMNNKRKELPLIYHVDVASMYPNIMTTNRL-----QPDSMKTERDCASCDFNRPGKK 590 
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tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      CLRKLEWVWRGVTYMAKKSDYYHLKKQIESEFVDAGANIQ--SSKSFLDLPKVEQQSKLK 736 

sp|F4HW04|DPOE1_ARATH               CLRKLEWVWRGVTFMGKKSDYYHLKKQIESEFVDAGANIM--SSKSFLDLPKVDQQSKLK 692 

tr|D7KI06|D7KI06_ARALL              CLRKLEWVWRGVTFMGKKSDYYHLKKQIESEFVDAGANIQ--SSKSFLDLPKLDQQSKLK 691 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      CLRTLEWVWRGETYTAKKSDYHHIKRQIESEMIQAG-GVT--SSKPFLDLSKPEHLLKLK 715 

tr|A0A452YAR6|A0A452YAR6_AEGTS      CLRTLEWVWRGETYTAKKSDYHHIKRQIESEMIQTG-GVT--SSKPFLDLSKPEHLLKLK 655 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      CLRTLEWVWRGETYTAKKSDYHHIKRQIESEMIQTG-GVT--SSKPFLDLSKPEHLLKLK 710 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      CLRKLEWVWRGETYMAKKNDYYHIKRQIESELIQSG-GIA--SSKPFLDLSKPEHLLKLK 688 

tr|A0A835B357|A0A835B357_9POAL      CLRKLEWVWRGETYMAKKNDYYHIKRQIESELIQSG-GIA--STKPFLDLSKPEHLLKLK 701 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      CLRNLEWVWRGETYMAKKNDYYHIKRQIESELIQSG-GIA--SSKPFLDLSKPEHLLKLK 706 

tr|A0A368PL62|A0A368PL62_SETIT      CLRKLEWVWRGETYTAKKNDYYHIKRQIESELIQSG-GIA--SSKPFLDLSKPEHLLKLK 710 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      CLRKLEWVWRGETFTAKKSDYYHLKKQIESELVEVG-EDR--LSKAFLDLPKSEQQLKMK 692 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      CLRKLEWVWRGEIYMAKKSDYYHIKKQIESELVENG-EGQ--AIKPFLDLPKSEQQLKLK 690 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      CLRKLEWVWRGETYMAKKSDYYHIKKQIESELVENG-EGQ--TIKPFLDLPKSEQQLKLK 690 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      CLRTLEWVWRGETYMAKKSDYYHLKKQIESEFVDGA-DGQ--LSKSFLDMPKVEQQLKLK 707 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      CLRKLEWVWRGEIFMAKKSDYYHLKKQIESEFVDGT-DGQ--LSKSFLDLSKVDQQSKLK 693 

tr|A0A7J7C034|A0A7J7C034_TRIWF      CLRKLEWVWRGDIFMAKKSDYYHLKKQIESEFVEGG-NGQ--LSKSFLDLPKTEQQLKLK 692 

tr|A0A2N9F976|A0A2N9F976_FAGSY      CLRKLEWVWRGEIFMAKKSDYYHLKKQIESEFVDGA-GGK--LPKSFLDLPKTEQQLRLK 676 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      CLRKLEWVWRGETFMAKKSDYYHLKKQIESEFVDGT-GGQ--LPKSFLDLPKTEQQLRLK 691 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      CQRKMSWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNG--RPRAFHELNLEEQARHEK 721 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      CQRKMSWQWRGEIMPASRSEFHRIQQQLESEKFPPLFPNG--RPRAFHELNLEEQARHEK 679 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      CQRKMAWQWRGEIMPATRSEFHRIQQQLESEKFPPFFPNG--PPRAFHTLNREEQAKHEK 721 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      CQRKMAWQWRGEIMPASRSEFHRIQQQLESEKFPPYFPNG--PPRAFHSLNREEQAKHEK 719 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      CQRQMTWQWRGEFMPASRSEYHRIQQQLESEKFPPLFPGK--PPRAFHELTREEQAKYEK 718 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      CQRKMTWQWRGEFMPASRSEYHRIQQQLESEKFPPLFPDK--PARAFHELSREEQAKYEK 705 
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tr|D7KI06|D7KI06_ARALL              GAKIIQNARLLIERIGKPLELDTDGIWCCLPGSFPENFTFKTIDM-K-KLTISYPCVMLN 868 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      GAKIIQNARLLVDKIGRPLELDTDGIWCVLPGSFPENFTFKTKAE-K-KLTISYPCVMLN 892 

tr|A0A452YAR6|A0A452YAR6_AEGTS      GAKIIQNARLLVDKIGRPLELDTDGIWCVLPGSFPENFTFKTKAE-K-KLTISYPCVMLN 832 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      GAKIIQNARLLVDKIGRPLELDTDGIWCVLPGSFPENFTFKTKAE-K-KLTISYPCVMLN 887 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      GAKIIQNARLLVEKIGRPLELDTDGIWCVLPGSFPENFTFKTKAG-K-KLTISYPCVMLN 865 

tr|A0A835B357|A0A835B357_9POAL      GAKIIQNARLLVEKIGRPLELDTDGIWCVLPGSFPENFTFKTKAG-K-KLTISYPCVMLN 878 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      GAKIIQNARLLVEKIGRPLELDTDGIWCVLPGSFPENFTFKTKAG-K-KLTISYPCVMLN 883 

tr|A0A368PL62|A0A368PL62_SETIT      GAKIIQNARLLVEKIGRPLELDTDGIWCVLPCSFPENFTFKTKAG-K-KLTISYPCVMLN 887 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      GAKIIQNARLLVEKIGRPLELDTDGIWCALPGSFPENFTFKTKDGKR-KLTISYPCVMLN 870 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      GAKIIQNARLLVEKIGRPLELDTDGIWCALPGSFPENYSFRTKDPNR-KLTISYPCVMLN 868 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      GAKIIQNARLLVEKIGRPLELDTDGIWCALPGSFPENYAFKTKDRNR-KLTISYPCVMLN 868 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      GAKIIQNARLLVDKIGKPLELDTDGIWCVLPGSFPENFTFKTKDLKK-KLTISYPCVMLN 885 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      GAKIIQNARLLVEKIGKPLELDTDGIWCVLPGSFPENFTFKTKDLKK-KLTISYPCVMLN 871 

tr|A0A7J7C034|A0A7J7C034_TRIWF      GAKIIQNARLLVEKIGKPLELDTDGIWCALPGSFPENFTFKSKDGKK-KLTISYPCVMLN 870 

tr|A0A2N9F976|A0A2N9F976_FAGSY      GAKIIQNARMLVEKIGKPLELDTDGIWCVLPGSFPENFTFKTKDSKK-KLTISYPCVMLN 854 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      GAKIIQNARVLVEKIGKPLELDTDGIWCVLPGSFPENFTFKTKDLKK-KLTISYPCVMLN 869 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      GANIITQARELVEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGAMLN 899 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      GANIITQAREIVEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGAMLN 857 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      GANIITQARELIEQIGRPLELDTDGIWCVLPNTFPENFVVKTSNEKKPKVTISYPGAMLN 899 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      GANIITQARELVEQIGRPLELDTDGIWCVLPNTFPENFVIKTNNEKKPKVTISYPGAMLN 897 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      GANIITQARELVEQIGRPLELDTDGIWCVLPNSFPENFVIKSTNAKKPKVTISYPGAMLN 896 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      GANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKSTNAKKPKVTISYPGAMLN 883 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      GANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKTTSVKKPKVTISYPGAMLN 933 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      GASIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKTSCMKKPKVTISYPGAMLN 871 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      GASIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKTTSVKKPKVTISYPGAMLN 890 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      GANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVFKTTNAKKPKVTISYPGAMLN 898 

tr|F6QAQ1|F6QAQ1_MACMU              GANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVFKTTNAKKPKVTISYPGAMLN 900 

tr|G3RQP2|G3RQP2_GORGO              GANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVFKTTNVKKPKVTISYPGAMLN 877 

sp|Q07864|DPOE1_HUMAN               GANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVFKTTNVKKPKVTISYPGAMLN 898 

tr|A0A2I3S482|A0A2I3S482_PANTR      GANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVFKTTNVKKPKVTISYPGAMLN 898 

tr|F6Z911|F6Z911_HORSE              GANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVVKTTSVKKPKVTISYPGAMLN 898 

tr|A0A5G2RB90|A0A5G2RB90_PIG        GANIITQARELIEQIGRPLELDTDGIWCVLPNSFPENFVIKTTSVKKPKVTISYPGAMLN 871 

tr|A0A420PL83|A0A420PL83_FUSOX      GAHIIQMARQLVERLGRPLELDTDGIWCMLPATFPENFSFKLKGGK--KLNISYPCVMLN 872 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      GAHIIQMARELVERIGRPLELDTDGIWCMLPGTFPENFSFTLKNGK--KLGISYPCVMLN 907 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      GAHIIQMARELVERIGRPLELDTDGIWCMLPGGFPDNFSFTLKNGK--KLGISYPCVMLN 907 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      GAHIIQMARELVERIGRPLELDTDGIWCMLPGGFPDNFSFTLKNGK--KLGISYPCVMLN 907 

tr|A0A167WJ50|A0A167WJ50_PENCH      GAHIIQMARELVERIGRPLELDTDGIWCMLPGGFPDNFSFTLKNGK--KLGISYPCVMLN 907 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      GAHIIQMARELVDRIGRPLELDTDGIWCMLPGTFPENFAFTLKNGK--KLGISYPCVMLN 907 

tr|A0A401L0U3|A0A401L0U3_ASPAW      GARIIQMARELVERIGRPLELDTDGIWCMLPGSFPENFSFTLKNGK--KLGISYPCVMLN 907 

tr|A0A317VH96|A0A317VH96_ASPEC      GARIIQMARELVERIGRPLELDTDGIWCMLPGSFPENFSFTLKNGK--KLGISYPCVMLN 903 

tr|A0A117E1M7|A0A117E1M7_ASPNG      GARIIQMARELVERIGRPLELDTDGIWCMLPGSFPENFSFTLKNGK--KLGISYPCVMLN 907 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      GATIIQMARALVERIGRPLELDTDGIWCILPKSFPENFNLKCKDGK--KIFLEYPCSMLN 911 

tr|C5M3R9|C5M3R9_CANTT              GATIIQMARSLVERIGRPLELDTDGIWCILPSTFPDRYSLKCKDGK--KIHLEYPCSMLN 906 

sp|Q6FNY7|DPOE_CANGA                GATIIQMARALVERVGRPLELDTDGIWCILPKSFPENFFLKLENGK--KLFVSYPCSMLN 911 

sp|P21951|DPOE_YEAST                GATIIQMARALVERVGRPLELDTDGIWCILPKSFPETYFFTLENGK--KLYLSYPCSMLN 851 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      GATIIQMARALVERLGRPLELDTDGIWCILPKSFPENFSFTLKNGK--RLFLSYPCSMLN 901 

sp|Q6CUS7|DPOE_KLULA                GANIIQMARSVVERIGRPLELDTDGIWCILPKSFPENFEIKLRNGK--KLFLSYPCSMLN 828 

sp|Q752B8|DPOE_ASHGO                GATIIQMARALVERIGRPLELDTDGIWCIIPRSFPENFEFTLKNGK--KLYLSYPCSMLN 825 

                                    ** **  ** :::::*:*********** :*  **: : .        :. :.**  *** 

 

     Pol                        Linker 
tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      LSSDHKVDIRLIIDWSYYKQRLSSAIQKVITIPAAMQKVVANPVPRVLHPDWLHKKVREK 1195 

sp|F4HW04|DPOE1_ARATH               ----SDVGIRLIIDWSYYKQRLSSAIQKVITIPAAMQKV-ANPVPRVLHPDWLHKKVREK 1143 

tr|D7KI06|D7KI06_ARALL              ----SDVGIRLIIDWSYYKQRLSSAIQKVITIPAAMQKV-ANPVPRVLHPDWLHKKVREK 1160 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      ----TEANIRFILDWSYYKQRLSSAIQKIITIPAAMQKI-SNPVPRVLHPDWLHKKVREK 1166 

tr|A0A452YAR6|A0A452YAR6_AEGTS      ----TEANIRFILDWSYYKQRLSSAIQKIITIPAAMQKI-SNPVPRVLHPDWLHKKVREK 1106 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      ----TEANIRFILDWSYYKQRLSSAIQKIITIPAAMQKI-SNPVPRVLHPDWLHKKVREK 1161 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      ----SDANIRSIVDWSYYKQRLSSAIQKIITIPAAMQKI-SNPVPRVLHPDWLHKKVREK 1139 

tr|A0A835B357|A0A835B357_9POAL      ----SDASIRSIVDWSYYKQRLSSAIQKIITIPAAMQKI-SNPVPRVLHPDWLHKKVREK 1152 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      ----SDASIRSIVDWSYYKQRLSSAIQKIITIPAAMQKI-SNPVPRVLHPDWLHKKVREK 1157 

tr|A0A368PL62|A0A368PL62_SETIT      ----SDANIRSIVDWSYYKQRLSSAIQKIITIPAAMQKI-SNPVPRVLHPDWLHKKVREK 1161 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      ----SDVGIRSIIDWSYYKQRLSSAIQKIITIPAAMQKV-SNPVPRVIHPDWLHKKVRDK 1144 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      ----SDVGIRSIVDWSYYKQRLSSAIQKIITIPAAMQKV-SNPVPRVVHPDWLHKKVREK 1142 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      ----SDVGIRSIVDWSYYKQRLSSAIQKIISIPAAMQKV-SNPVPRVLHPDWLHKKVREK 1142 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      ----TDIGIRSIIDWSYYKQRLSSAIQKIITIPAAMQKV-SNPVPRVAHPDWLHKKVREK 1159 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      ----LDVGIRSIIDWSYYKQRLSSAIQKIITIPAAMQKV-ANPVPRVLHPDWLHKKVREK 1145 

tr|A0A7J7C034|A0A7J7C034_TRIWF      ----LDIGIRSIIDWSYYKQRLSSAIQKIITIPAAMQKV-TNPVPRVVHPDWLHKKVREK 1144 

tr|A0A2N9F976|A0A2N9F976_FAGSY      ----SDVGIRSIIDWSYYKQRLSSSIQKIITIPAAMQKV-ANPVPRVVHPDWLHKKVREK 1128 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      ----SDVGIRSIIDWSYYKQRLSSAIQKVITIPAAMQKV-ANPVPRVVHPDWLHKKVREK 1143 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      --SLHDLDIRSILDWSYYIERLGSAIQKIITIPAALQQV-KNPVPRVRHPDWLHKKLLEK 1175 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      --SLHDLDIRSILDWSYYIERLGSAIQKIITIPAALQQV-KNPVPRVRHPDWLHKKLLEK 1133 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      --SLHDLDIRSILDWSYYIERLGSAIQKIITIPAALQQV-KNPVPRVRHPDWLHKKLLEK 1175 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      --SIHDFDIRSILDWNYYIERLSSAIQKIITIPAALQQV-KNPVPRVRHPDWLHKKLLEK 1173 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      --SLQDLDIRSILDWDYYIERLGSAIQKIITIPAALQQV-KNPVPRVRHPDWLHKKLLEK 1172 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      --SLQDFDIRTILDWDYYIERLGSAIQKIITIPAALQQV-KNPVPRVRHPDWLHKKLMEK 1159 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      --SLQDFDIRTILDWEYYIERLGSAIQKIITIPAALQQV-KNPVPRVKHPDWLHKKLLEK 1209 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      --SLQDFDIRTILDWDYYIERLGSAVQKIITIPAALQQV-RNPVPRVKHPEWLHRKLLEK 1147 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      --SLQDFDIRTILDWDYYIERLGSAIQKIITIPAALQQV-KNPVPRVRHPDWLHKKLLEK 1166 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      -------FFCLILDWDYYIERLGSAIQKIITIPAALQQV-KNPVPRVKHPDWLHKKLLEK 1151 

tr|F6QAQ1|F6QAQ1_MACMU              --SLQDFDIRAILDWDYYIERLGSAIQKIITIPAALQQV-KNPVPRVKHPDWLHKKLLEK 1176 

tr|G3RQP2|G3RQP2_GORGO              --SLQDFDIRAILDWDYYIERLGSAIQKIITIPAALQQV-KNPVPRVKHPDWLHKKLLEK 1153 

sp|Q07864|DPOE1_HUMAN               --SLQDFDIRAILDWDYYIERLGSAIQKIITIPAALQQV-KNPVPRVKHPDWLHKKLLEK 1174 

tr|A0A2I3S482|A0A2I3S482_PANTR      --SLQDFDIRAILDWDYYIERLGSAIQKIITIPAALQQV-KNPVPRVKHPDWLHKKLLEK 1174 

tr|F6Z911|F6Z911_HORSE              --SLQEFDIRTILDWDYYIERLGSAIQKIITIPAALQQV-KNPVPRVKHPDWLHKKLLEK 1174 

tr|A0A5G2RB90|A0A5G2RB90_PIG        --SLQDFDIRTILDWDYYIERLGSAIQKIITIPAALQQV-KNPVPRVKHPDWLHKKLLEK 1147 

tr|A0A420PL83|A0A420PL83_FUSOX      --P-TDTDPRALLDWDYYLERLGSVIQKLITIPAALQKV-RNPVPRVPHPDWLQRRINIK 1147 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      --P-GDMDPRTVIDWDYYLERLGSVVQKLITIPAALQKL-RNPVPRVAHPDWLQRRINQK 1182 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      --P-GDMDPRTVIDWDYYLERLGSVIQKLITIPAALQKL-RNPVPRVAHPDWLQRRINTK 1182 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      --P-GDMDPRTVIDWDYYLERLGSVIQKLITIPAALQKL-RNPVPRVAHPDWLQRRINTK 1182 

tr|A0A167WJ50|A0A167WJ50_PENCH      --P-GDMDPRTVIDWDYYLERLGSVIQKLITIPAALQKL-RNPVPRVAHPDWLQRRINTK 1182 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      --P-GDMDPRSVIDWDYYMERLGSVVQKLITIPAALQKI-PNPVPRVAHPDWLQHRINAR 1182 

tr|A0A401L0U3|A0A401L0U3_ASPAW      --P-GDMDPRTVIDWDYYLERLGSVVQKLITIPAALQKI-RNPVPRVAHPDWLQRRINTK 1182 

tr|A0A317VH96|A0A317VH96_ASPEC      --P-GDMDPRTVIDWDYYLERLGSVVQKLITIPAALQKI-RNPVPRVAHPDWLQRRINTK 1178 

tr|A0A117E1M7|A0A117E1M7_ASPNG      --P-GDMDPRTVIDWDYYLERLGSVVQKLITIPAALQKI-RNPVPRVAHPDWLQRRINTK 1182 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      --SLNKFSPRDVIDWNYYYERLASVVQKIITIPAALQDV-KNPVPRVPHPDWLQKKVKNS 1185 

tr|C5M3R9|C5M3R9_CANTT              --SLNKFSPRDILDWDYYAERLASVIQKIITIPAALQNV-KNPVPRVQHPEWLKRIVKNK 1180 

sp|Q6FNY7|DPOE_CANGA                --SLDNFDIRTILDWGYYRERLASVIQKIITIPAALQNV-PNPVPRVEHPDWLKRRIAVK 1187 

sp|P21951|DPOE_YEAST                --SLEDLDIRTIIDWGYYRERLGSAIQKIITIPAALQGV-SNPVPRVEHPDWLKRKIATK 1127 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      --SLEDFDPRTIIDWLYYRERIASVIQKIITIPAALQNI-PNPVPRVEHPPWLKKRLAIK 1177 

sp|Q6CUS7|DPOE_KLULA                --SLNDFDPRAIIDWDYYRERLASVVQKIITIPAALQNI-KNPVPRVEHPDWLRKKIAVS 1104 

sp|Q752B8|DPOE_ASHGO                --SLDNFDLRAILDWNYYRERLASVIQKIITIPAALQNV-NNPVPRVDHPEWLRKKIATS 1101 
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tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      KNVDYQGWLEVKKRKWKGIVEKKKKRRLGDQRSLKQIES------HEIKKKVTQVRRGVG 1335 

sp|F4HW04|DPOE1_ARATH               KSVNYQGWLELKKRKWKVTLEKKKKRRLGDLRSSNQVDT------HEINQKVGQGRGGVG 1282 

tr|D7KI06|D7KI06_ARALL              KSVNYQGWLELKKRKWKVTLEKKKKRRLGDLRSPNQSDA------HEINQKVGQGRGGVG 1299 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      RSTDYQGWLEARKRKWKYVREQKKRRRLGAAASSEGPSNNLF--SARNGSQLHGNGRNRS 1319 

tr|A0A452YAR6|A0A452YAR6_AEGTS      RSTDYQGWLEARKRKWKYVREQKKRRRLGAAASSEGPSNNLF--SARNVSQLHGNSRNRS 1259 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      RSTDYQGWLEARKRKWKYVREQKKRRRLGAAASSEGPSNNLF--SARNDSQLHGNGRNRS 1314 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      KGTDYQGWLDAKKRKWKYVREQKKRRRLGAAATFDDP-NALL--SARHANQLPVNSRNRS 1293 

tr|A0A835B357|A0A835B357_9POAL      RSSDYQGWLDAKKRKWKHVREQKKRRRLGAAATFDGPTNALL--SSRNANQLPGNSRNRS 1307 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      RSTDYQGWLDAKKRKWKHVREQKKRRRLGAAATFDGPTNALL--SSRNVSQLPGNSRNRA 1312 

tr|A0A368PL62|A0A368PL62_SETIT      RSTDYQGWLDAKKRKWKHVREQKKRRRLGAAATFDGPTNALL--SSRNVNQLPGNSRNRS 1316 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      RNVDYQGWLDAKKRKWKDTRERKKRRRLGAMDGSSQFVAMAGNHESMTSNKHNIAKNGAV 1317 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      RNIDYQAWLEVKKRKWKDTREERKRRRLGITKMSQQSAGAAKLPASMFNYRRGQDRNGVS 1301 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      RNVNYQAWLEVRKRKWKDTREERKRRRLGITKMSQQSAGAAKLPASMFNYRHNQDRSGVS 1301 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      RNVDYQGWLVVKKRKWKETLARRKKQRLGSLGTSRGSDGAFEHLGSLGTEKEAQRKTGVG 1327 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      RNVDYQGWLELKKRKWKDVLDRRKRQRLGSLRNSNRANGASEPLGSLINNKKAQHRTGVG 1308 

tr|A0A7J7C034|A0A7J7C034_TRIWF      KNKDYQGWLELKKRKWKDTLARRKRQRLGSSRTPHRADGASEVMEGMISKRGDQAKTGVG 1301 

tr|A0A2N9F976|A0A2N9F976_FAGSY      RNVDYQGWLELKKRKWKDTLERRKKQRLSNSRTPHRGNGVSDLLGGVTNGKDTQGRSGVG 1298 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      KNVDYRGWLELKKRKWKDTLERRKRQRLSNSRTPRRGKGVLEVLGDVTNHKDTQGRSGVS 1302 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      TQEARLVWLRYHKKKWELQLRQRRERRKRRRLL-----DGEVQAMGGGVIRDAGPATGLG 1318 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      TQEARLVWLRYHKKKWELQLRQRKERRKRRRLL-----DGEVQAMGGGVIRDAGPATGLG 1280 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      TKEERLVWLRYHKKKWELQLRQRKERQKRRRLL-----DGEAQPVGGGVIRD-GPTTGLG 1316 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      SREEILVWLRYHKKKWELQLRQRKERKKRRRLL-----DGEAQPVGGGVIRDQGPTGGLG 1316 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      TKEERLVWLRYHKKKWELQARQRKERQKKRRLE-----DGDVAPGAGGVIRE-TQAAGLG 1315 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      TKEEWLVWLTFHKKKWELQARQRQERRKRRRVE-----TREGVLGS-GVIRD-GPATGLG 1301 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      TQEEWLVWLRFHKKKWQLQARQRLACKKRRCVE-----VAEGEPLP-GAIRE-RPATGLG 1351 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      TQEEWLVWLRFHKKKWQLQARQRLARRKRRRLE-----GAEGAPQP-GAIRD-GPSAGLG 1289 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      TQEEWLVWLRFHKKKWQLQARQRLARRKRQRLD-----TAEGAPQP-GAVRE-GPATGLG 1308 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      TQEEWLVWLRFHKKKWQLQARQRLARRKRQRLE-----SAEGVLRP-GAIRD-GPATGLG 1293 

tr|F6QAQ1|F6QAQ1_MACMU              TQEEWLVWLRFHKKKWQLQARQRLARRKRQRLE-----SAEGVLRP-GAIRD-GPATGLG 1318 

tr|G3RQP2|G3RQP2_GORGO              TQEEWLVWLRFHKKKWQLQARQRLARRKRQRLE-----SAEGVLRP-GAIRD-GPATGLG 1295 

sp|Q07864|DPOE1_HUMAN               SQEEWLVWLRFHKKKWQLQARQRLARRKRQRLE-----SAEGVLRP-GAIRD-GPATGLG 1316NLS? 

tr|A0A2I3S482|A0A2I3S482_PANTR      TQEEWLVWLRFHKKKWQLQARQRLARRKRQRLE-----SAEGVLRP-GAIRD-GPATGLG 1316 

tr|F6Z911|F6Z911_HORSE              TQEEWLVWLRFHKKKWQLQSRQRLARKKRRRLE-----VAEGAPRP-GAIRD-RPTTGLG 1316 

tr|A0A5G2RB90|A0A5G2RB90_PIG        TQEEWLVWLRFHKKKWQLQARQRLAHRKRRRLE-----VAEGVPRP-GAIRE-GPSTGLG 1289 

tr|A0A420PL83|A0A420PL83_FUSOX      ASENYEAFLMYQKKKWKLQKQARIRRRQ---LF--------------GDRRGGAV-NNLQ 1271 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      MSEDYEEFLKYQKQKWKIQKQARIRRRQ---LF--------------GERTNVAT-DSLS 1308 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      MSENYEGFLKYQKQKWKIQKQARVRRRQ---LF--------------GERTNVAS-DSLS 1308 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      MSENYEGFLKYQKQKWKIQKQARIRRRQ---LF--------------GERTNVAS-DSLS 1308 

tr|A0A167WJ50|A0A167WJ50_PENCH      MSENYEGFLKYQKQKWKIQKQARIRRRQ---LF--------------GERTNVAS-DSLS 1308 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      ITEDYVGFLKYQKQKWKIQKQARVRRRQ---LF--------------GDRANVAT-DSLS 1309 

tr|A0A401L0U3|A0A401L0U3_ASPAW      MADDYVGFLKYQKQKWKIQKQARIRRRQ---LF--------------GERANAGG-DSLS 1312 

tr|A0A317VH96|A0A317VH96_ASPEC      MADDYVGFLKYQKQKWKIQKQARIRRRQ---LF--------------GERANAGG-DSLS 1308 

tr|A0A117E1M7|A0A117E1M7_ASPNG      MEDDYVGFLKYQKQKWKIQKQARIRRRQ---LF--------------GERANAGG-DSLS 1312 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      MTEDYQGFLQYQKAKWKVQQAGRERRRR---LF--------------GANSESSQRSTVG 1304 

tr|C5M3R9|C5M3R9_CANTT              MLDDYQGFLQYQKAKWKVQATGRERRRK---LF--------------GSNAESSQRSTVG 1299 

sp|Q6FNY7|DPOE_CANGA                MEEDYVSWLSYQKIKWKIQRRDRIRRTQ---LF--------------GKSGETNSRSVLG 1304 

sp|P21951|DPOE_YEAST                MDEDYVGWLNYQKIKWKIQARDRKRRDQ---LF--------------GNTNSSRERSALG 1247 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      LDEDYVKWLQYQKIKWKIQRRDRMRRAQ---LF--------------GDMNSSAGRSALG 1296 

sp|Q6CUS7|DPOE_KLULA                MLDDYVGWLQYQKTKWKIQHIDRKKREK---LF--------------GKTSRASDRSALG 1217 

sp|Q752B8|DPOE_ASHGO                IDEDYVGWLNYQKIKWQLQAEERHRRKQ---LF--------------GSSSTLNDRSALG 1212 

                                           :*  :* **:     :                                      

  

                                                             
                                                        Linker                           CTD 
tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      S FFRRPEEALTSSHWQI----------------------------------IQLVPS-PQ 1360 

sp|F4HW04|DPOE1_ARATH               S YFRRPEEALTSSHWQI----------------------------------IQLVPS-PQ 1307 

tr|D7KI06|D7KI06_ARALL              S YFRRPEEALTSSHWQVCT-------------------------------IIQLVPS-PQ 1327 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      T FFQKQELSLFRSHWQ----------------------------------IIQLAPS-TM 1344 

tr|A0A452YAR6|A0A452YAR6_AEGTS      T FFQKQELSLFRSHWQ----------------------------------IIQLAPS-TL 1284 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      T FFQKQELSLFRSHWQ----------------------------------IIQLAPS-TL 1339 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      T FFQKQELALFRSHWQACVFCYLLCSVALVYHLFFFALLMIVNSIYCPHQIIQLASS-TV 1352 

tr|A0A835B357|A0A835B357_9POAL      T FFQKQELALFRSHWQ----------------------------------IIQLASS-TT 1332 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      T FFQKQELALFRSHWQ----------------------------------IIQLASS-TT 1337 

tr|A0A368PL62|A0A368PL62_SETIT      T FFQKQELALFRSHWQ----------------------------------IIQLDSS-TT 1341 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      S FFRRQELLLVHNHWQ----------------------------------IIQFVPS-AK 1342 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      S FFRRQELALVQSHWQ----------------------------------IIQLVPS-TQ 1326 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      S FFRRQELALVQSHWQ----------------------------------IIQLNPS-TQ 1326 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      S YFTRPEVVLTRCHWQ----------------------------------IIQLLPS-SL 1352 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      S YFATHEISLTRCHWQ----------------------------------IIQLLPS-SH 1333 

tr|A0A7J7C034|A0A7J7C034_TRIWF      S YFRRHEVALTRCHWQ----------------------------------IIQLVPG-SQ 1326 

tr|A0A2N9F976|A0A2N9F976_FAGSY      S YFRRQEVALTRCHWQ----------------------------------IIQLVPS-SE 1323 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      S YFKRHEASLTRCHWQ----------------------------------IIQLVPS-S- 1326 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      S FLRRTARSILDMPWQ----------------------------------IVQIAET-SH 1343 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      S FLRRTARSILDMPWQ----------------------------------IVQIAET-SH 1305 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      S FLRRTARSILDMPWQ----------------------------------IVQIAET-SH 1341 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      S FLRKTARSILDMPWQ----------------------------------IVQIAET-SH 1341 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      S FLRRTARSILDMPWQ----------------------------------IVQIGES-SQ 1340 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      H FLRKTARSILDLPWQ----------------------------------VVQISET-NQ 1326 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      G FLRRTARSILDLPWQ----------------------------------IVQISET-SQ 1376 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      G FLRRTARSILDLPWQ----------------------------------IVQISET-TQ 1314 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      G FLRRTARSILDLPWQ----------------------------------IVQISET-SQ 1333 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      S FLRRTARSILDLPWQ----------------------------------IVQISET-SQ 1318 

tr|F6QAQ1|F6QAQ1_MACMU              S FLRRTARSILDLPWQ----------------------------------IVQISET-SQ 1343 

tr|G3RQP2|G3RQP2_GORGO              S FLRRTARSILDLPWQ----------------------------------IVQISET-SQ 1320 

sp|Q07864|DPOE1_HUMAN               S FLRRTARSILDLPWQ----------------------------------IVQISET-SQ 1341 

tr|A0A2I3S482|A0A2I3S482_PANTR      S FLRRTARSILDLPWQ----------------------------------IVQISET-SQ 1341 

tr|F6Z911|F6Z911_HORSE              G FLRRTARSILDLPWQ----------------------------------IVQISET-SQ 1341 

tr|A0A5G2RB90|A0A5G2RB90_PIG        G FFRRTARSILDLPWQ----------------------------------IVQISET-SQ 1314 

tr|A0A420PL83|A0A420PL83_FUSOX      Q TFMKQAHTTYMSNWQ----------------------------------VLHLKAT-ET 1296 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      H FFRNQAQLLYISTWQ----------------------------------VLQLCET-GR 1333 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      N FFRNQAQMLYISTWQ----------------------------------VLQLCDT-GV 1333 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      N FFRNQAQMLYISTWQ----------------------------------VLQLCDT-GV 1333 

tr|A0A167WJ50|A0A167WJ50_PENCH      N FFRNQAQMLYISTWQ----------------------------------VLQLCDT-GV 1333 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      N YFRNQAELLYINTWQ----------------------------------VLQLRET-GR 1334 

tr|A0A401L0U3|A0A401L0U3_ASPAW      N LFRNQAELLYINTWQ----------------------------------ILQLSET-GR 1337 

tr|A0A317VH96|A0A317VH96_ASPEC      N LFRNQAELLYINTWQ----------------------------------ILQLSET-GR 1333 

tr|A0A117E1M7|A0A117E1M7_ASPNG      N LFRNQAELLYINTWQ----------------------------------ILQLSET-GR 1337 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      G MFRKRAENIAGTNWE----------------------------------ILEYKLDPTK 1330 

tr|C5M3R9|C5M3R9_CANTT              G MIRKRAENIAGSNWE----------------------------------ILEYKPDPSK 1325 

sp|Q6FNY7|DPOE_CANGA                S MIRKQAEMFANGSWE----------------------------------VLQYRDN-YE 1329 

sp|P21951|DPOE_YEAST                S MIRKQAESYANSTWE----------------------------------VLQYKDS-GE 1272 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      G MIRKQAETYANSSWE----------------------------------ILQYKPS-AQ 1321 

sp|Q6CUS7|DPOE_KLULA                N LIRKHVESYADKSWE----------------------------------ILQCKPS-ID 1242 

sp|Q752B8|DPOE_ASHGO                N IIKKHAESYANSDWE----------------------------------ILQYKNS-SE 1237 

                                       :           *:                                   :.    
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tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      LHKVMQKVFALLLTDLRRLGATIIFADFSKIVIDTGKFDLSAAKAYCDSLLTAVGNSDIF 1866 

sp|F4HW04|DPOE1_ARATH               LHKVMQKVFALLLTDLRRLGAIIIYADFSKVIIDTVKFDLSAAKAYCESLLSTVRNSDIF 1847 

tr|D7KI06|D7KI06_ARALL              LHKVMQKVFALLLTDLRRLGAIIIYADFSKVIIDTVKFDLSAAKAYCESLLSTVGNRLVS 1865 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLPSARAYCDSLLKTLQTRDLF 1879 

tr|A0A452YAR6|A0A452YAR6_AEGTS      LHNVMKKVFALFLAEFRKLGANVIFANFSKIIIDTGKVDLPSARAYCDSLLKTLQTRDLF 1819 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLPSARAYCDSLLKTLQTRDLF 1874 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      LHNVMKKVFALLLAELRKLGANVIFANFSKIIIDTGKVDLSSAHAYCDSLLRTLQTRDLF 1887 

tr|A0A835B357|A0A835B357_9POAL      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLASAQAYCNSLLKTLQTRDLF 1865 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLASAHAYCDSLLKTLQTRDLF 1872 

tr|A0A368PL62|A0A368PL62_SETIT      LHNVMKKVFALLLAEFRKLGANVIFANFSKIIIDTGKVDLASAHAYCDSLLKTLQTRDLF 1876 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      LHKLMKKVFALLLSELRKLGATIVFANFFKIIVDTGKTDLPAARAYCDCLLKALQARDLL 1874 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      LHKVMKKLFALLLAEFRKLGATIIFANFSKIVIDTGKIDLSAARAYCDCLLKTLQTRDLF 1864 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      LHKVMKKLFALLLAEFRKLGATIIFANFSKIVIDTGKIDLSAARAYCDCLLKTLQTRDLF 1867 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      LHKVMQKVFALLLAELRKLGATIIFANFAKVIIDTGKFNLSAAQAYCNSLVKTLQSREMF 1907 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      LHKVMQKVFALLLAEFRKLGATIIFANFSKVIIDTGKLSLSAAKAYCDSLLKTLQSRELF 1874 

tr|A0A7J7C034|A0A7J7C034_TRIWF      LHKVMQKVFALLLAELRKLGAKVIFANFSKVIIDTGKSDIAAAKAYCDSLVKALQTRELF 1866 

tr|A0A2N9F976|A0A2N9F976_FAGSY      LHKVMQKVFALLLAEFRKLGATIIFANFSKVIIDTGKFDLSAAKAYCDSLLKTLQNRDLF 1864 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      LHKVMQKVFALLLAEFRKLGATIIFANFSKVIIDTGKFDLSAAKAYCDSLLKTLQKRDLF 1867 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      LHNMMKKVFLQLVAEFKRLGSTVVYGNFNRILLCTKKRRIDDAIGYVEYITNSIHSREIF 1902 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      LHNMMKKVFLQLVAEFKRLGSTVVYGNFNRILLCTKKRRIDDAIGYVEYITNSIHSREIF 1864 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      LHNMMKKVFLQLIAEFKRLGSTVVYGNFNRIILCTKKRRIDDAIGYVEYITKSIHTREIF 1900 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      LHNMMKKVFLQLVSEFKRLGSTVVYGNFNRIMLCTKKRRIDDAISYVEYITNSIHSREIF 1900 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      LHNMMKKLFLQLVAEFKRLGSSVVYANFNRIILCTKKRRVEDAVAYVEYITQSIHSREIF 1898 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      LLSMMKKLFLQLVAEFKRLGSSVIYANFNRIILCTKKRRIEDAIAYIDYITNSIHSKEIF 1885 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      LHNMMKKLFLQLIAEFKRLGSSVVYANFNRIILCTKKRRIEDAIAYMEYITSSIHSKEIF 1935 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      LHGWMKKLFLQLIAEFKRLGSSVVYANFNRIVLCTRKRRVEDALAYVEYITSSIHSKEIF 1873 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      LHSMMKKLFLQLIAKFKRLGSSVVYANFNRVVLCTKKQRVEDAVAYVEYITSSIHSKEIF 1892 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      LHNMMKKLFLQLITEFKRLGSSVVYANFNRIILCTKKRRVEDAIAYVEYITSSIHAKEIF 1877 

tr|F6QAQ1|F6QAQ1_MACMU              LHNMMKKLFLQLITEFKRLGSSVVYANFNRIILCTKKRRVEDAIAYVEYITSSIHAKEIF 1902 

tr|G3RQP2|G3RQP2_GORGO              LHNMMKKLFLQLIAEFKRLGSSVIYANFNRIILCTKKRRVEDAIAYVEYITSSIHSKEIF 1879 

sp|Q07864|DPOE1_HUMAN               LHNMMKKLFLQLIAEFKRLGSSVIYANFNRIILCTKKRRVEDAIAYVEYITSSIHSKETF 1900 

tr|A0A2I3S482|A0A2I3S482_PANTR      LHNMMKKLFLQLIAEFKRLGSSVIYANFNRIILCTKKRRVEDAIAYVEYITSSIHSKEIF 1900 

tr|F6Z911|F6Z911_HORSE              LHNMMKKLFLQLIAEFKRLGSSVVYANFNRIILCTKKRRIDDAIAYVDYITNSIHSKEIF 1900 

tr|A0A5G2RB90|A0A5G2RB90_PIG        LHGMMKKLFLQLIAEFKRLGSSVVYANFNRIILCTKKRRVEDALAYVEYITNSIHSKEIF 1873 

tr|A0A420PL83|A0A420PL83_FUSOX      VQMMSRKAFQQLMADFRRVGSQVIFANANRLILQTTKAEVGNAYAYSEYIIKSIKSKPLF 1847 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      VRLLSRKSFQRLMAEFRRVGSNVIFASPTRLLLQTTKTEVGNAYAYSQYVLKSIRANPQF 1885 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      VRLLSRKSFQRLMAEFRRVGSHVIFASPTRLLLQTTKTEVGNAYAYSQYVLKSIRANPSF 1884 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      VRLMSRKSFQRLMAEFRRVGSHVIFASSTRLLLQTTKTEVGNAYAYSQYVLKSIRANPSF 1884 

tr|A0A167WJ50|A0A167WJ50_PENCH      VRLMSRKSFQRLMAEFRRVGSHVVFASSTRLLLQTTKTEVGNAYAYSQYVLKSIRANPSF 1884 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      VRMLSRKSFQRLMAEFRRVGSSVVFASSTRLLLQTTKSEVGNAYAYSQYVLKSIRANPSF 1887 

tr|A0A401L0U3|A0A401L0U3_ASPAW      VRMLSRKSFQRLMAEFRRVGSNVIFASSTRLLLQTSKTEVGNAYAYSQYVLKSIRANPSF 1891 

tr|A0A317VH96|A0A317VH96_ASPEC      VRMLSRKSFQRLMAEFRRVGSNVIFASSTRLLLQTSKTEVGNAYAYSQYVLKSIRANPSF 1887 

tr|A0A117E1M7|A0A117E1M7_ASPNG      VRMLSRKSFQRLMAEFRRVGSNVIFASSTRLLLQTSKTEVGNAYAYSQYVLKSIRANPSF 1891 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      VHNLTSKALLQLISEFKRMGAQVIFANRNKMLIQTSKISVENSYAYGQYILKAARSKPLF 1877 

tr|C5M3R9|C5M3R9_CANTT              VHNLTSKALLQLINEFKKMGAQVIFANRNRMLVQTTKVSVENSYAYGQYILKAARSKPLF 1872 

sp|Q6FNY7|DPOE_CANGA                IHNLTKKSLFQLMNEFNELGSFIVSADRNRLLIKTNKISPETCYAYSHYMIKSIRSNPMF 1891 

sp|P21951|DPOE_YEAST                VHNLTKKALLQLVNEFSALGSTIVYADRNQILIKTNKYSPENCYAYSQYMMKAVRTNPMF 1835 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      IHNLTKKSLLQLMNEFQSLGSNVTYAGRNKILVKTPKLTPETCYAYGQYIVKAVRKNLIF 1882 

sp|Q6CUS7|DPOE_KLULA                IHTLTQKAVLQLINEFKLAGSSLIFADRNKLLIKTQKRSVENSYAYGQYLMKAIRSKPMF 1798 

sp|Q752B8|DPOE_ASHGO                VNMLTKKALFQLINEFRFMGSQVVFLDRNKILLKTSKNTIDNSYAYGQYLIKAIRTRPLF 1793 

                                    :     * .  :: .:   *: :   .  :::: * *     . .* . :  :  

 
                                                                                                                                                                                                               ZBM 
tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      ------ILFLKLCFAVMKRNLLKYINVKEFAAEAEFLDPGPSFILPNVACSNCDAYRDLD 2082 

sp|F4HW04|DPOE1_ARATH               ---------------VMRKSLLKYIKVKECAAEAEFLDPGPSFILPNVACSNCDAYRDLD 2048 

tr|D7KI06|D7KI06_ARALL              LISGNLVLETMFTNRVMRKSLLKYIKVKECAAEAEFLDPGPSFILPNVACSNCDAYRDLD 2128 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      ---------------RMRKNLLKLVRVKEFAPEAQFQDPCAAFILPNVICSYCNDCRDLD 2110 

tr|A0A452YAR6|A0A452YAR6_AEGTS      ---------------RMRKNLLKLVRVKEFAPEAQFQDPCASFILPNVICSYCNDCRDLD 2050 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      ---------------RMRKNLLKLVRVKEFAPEAQFQDPYASFILPNVICSYCNDCRDLD 2105 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      ---------------RMRKNLLKLVRVKEFAPEAQFQDPCASFTLPNVICSYCNDCRDLD 2113 

tr|A0A835B357|A0A835B357_9POAL      ---------------RMRKNLLKLVRVKEFAPEAQFQDPCASFTLPNVICSYCNDCRDLD 2095 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      ---------------RMRKNLLKLVRVKEFAPEAQFQDPCASFTLPNVICSYCNDCRDLD 2100 

tr|A0A368PL62|A0A368PL62_SETIT      ---------------RMRKNLLKLVRVKEFAPEAQFQEPCASFTLPNVICSYCNDCRDLD 2104 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      ---------------RMRKNLLKLVRVKEFAPEAQFRDPFPSFTLPNVICSYCNDCRDLD 2105 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      ---------------RMRKNLLKLVHVKEFAPEAQFNDPSPSFILPNVICSYCNDCRDLD 2099 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      ---------------RMRKNLLKLVHVKEFAPEAQFHDPSPSFILPNVICSYCNDCRDLD 2102 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      ---------------VMRRNLLKFVRVREFAREAEFRDPCPSFTLPNVICSYCNDCRDLE 2147 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      ---------------VMRKNLLKYVRVREFAPEAEFHNPCPSFVLPNVICSYCNDCRDLD 2113 

tr|A0A7J7C034|A0A7J7C034_TRIWF      ---------------VMRKNLLKYVRVREFAPEAEFHDPCPSFILPNVICSYCNDCRDLD 2093 

tr|A0A2N9F976|A0A2N9F976_FAGSY      ---------------VMRKNLLKFVRVREFAPEAEFHDPCPSFILPNVICSYCNDCRELD 2056 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      ---------------VMRKNLLKFVRVREFAPEAEFHDPCPSFNLSNVICSYCNDCRELD 2096 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      ---------------KLKRDLLRLVDVGEFSEDAQFRDPCNSYILPEVICHHCNFCRDLD 2166 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      ---------------KLKRDLLRLVDVGEFSEEAQFRDPCNSYILPEVICHHCNFCRDLD 2134 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      ---------------KLKRDLLRLVDVGEFSEDAQFRDPCNSYILPEVICHHCNFCRDLD 2171 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      ---------------KLKRDLLRLVDVGEFSMQAQFSDPCNSYILPEVICHQCNFCRDLD 2171 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      ---------------KLKRDLLRLVDVGEFSEDAQFRDPCRSYILPEIICRSCNFCRDLD 2168 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      ---------------KLNRDLLRLVDVGEFSEEAQFRDPCRSFVLPEVICRNCNFCRDLD 2149 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      ---------------KLNRDLLRLVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLD 2154 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      ---------------KLNRDLLRLVDVGEFSAEAQFRDPCRSYVLPEVICHSCHFCRDLD 2137 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      ---------------KLNRDLLRLVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCQDLD 2164 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      ---------------KLNRDLLRLVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLD 2145 

tr|F6QAQ1|F6QAQ1_MACMU              ---------------KLNRDLLRLVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLD 2170 

tr|G3RQP2|G3RQP2_GORGO              ---------------KLNRDLLRLVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLD 2147 

sp|Q07864|DPOE1_HUMAN               ---------------KLNRDLLRLVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLD 2168 

tr|A0A2I3S482|A0A2I3S482_PANTR      ---------------KLNRDLLRLVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLD 2168 

tr|F6Z911|F6Z911_HORSE              ---------------KLNRDLLRLVDVGEFSEEAQFQDPCRSYVLPEVICHSCNFCRDLD 2168 

tr|A0A5G2RB90|A0A5G2RB90_PIG        ---------------KLNRDLLRLVDVGEFSEEAQFRDPCRSYVLPEVICRSCNFCRDLD 2139 

tr|A0A420PL83|A0A420PL83_FUSOX      ---------------LLRKELLALFEVREFSKDGTFTNPSESLRLPQISCDSCTMMRDLD 2065 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      ---------------LLRRELLALFEVREFSKEGRFENPSASLKLTELTCNACCLIRDLD 2112 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      ---------------LLRRELLALFEVREFSKEGRFENPSASLKLPEMSCNSCCLIRDLD 2110 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      ---------------LLRRELLALFEVREFSKEGRFENPSASLKLPEMSCNSCCLIRDLD 2110 

tr|A0A167WJ50|A0A167WJ50_PENCH      ---------------LLRRELLALFEVREFSKEGRFENPSASLKLPEMSCNSCCLIRDLD 2110 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      ---------------LLRRELLALFEVREFSKEGRFENPGESLKLPELTCNACCLIRDLD 2111 

tr|A0A401L0U3|A0A401L0U3_ASPAW      ---------------LLRRELLALFEVREFSKEGRFENPGASLKIPELTCGSCCLIRDLD 2114 

tr|A0A317VH96|A0A317VH96_ASPEC      ---------------LLRRELLALFEVREFSKEGRFENPGASLKIPELTCGSCCLIRDLD 2110 

tr|A0A117E1M7|A0A117E1M7_ASPNG      ---------------LLRRELLALFEVREFSKEGRFENPGASLKIPELTCGSCCLIRDLD 2114 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      ---------------ILKKELLLIFDVRDFSKDATFRDPCTSLKLPHVICDYCNHIRDID 2108 

tr|C5M3R9|C5M3R9_CANTT              ---------------LLRKELLQIFDIREFSKEAVFNNPSSSLKLPQVICDYCNHITDID 2104 

sp|Q6FNY7|DPOE_CANGA                ---------------QLRKEVLKFLEIREFAKEAEFQNPSDSLVINGILCEYCSYVSDLD 2114 

sp|P21951|DPOE_YEAST                ---------------TLRKELLKIFELREFAKVAEFKDPSLSLVVPDFLCEYCFFISDID 2058 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      ---------------QLRKELLKIFEVREFDKRAEFQNPSATLPINGFLCESCFCTIDID 2108 

sp|Q6CUS7|DPOE_KLULA                ---------------ALRKELLKTFEIREFDRLAEFKDPSTSFVIPSFICEHCSYISDID 2022 

sp|Q752B8|DPOE_ASHGO                ---------------ALRKEALEVFEIREFDSSASFENPASSLIINNFMCENCAYFSDLD 2017 
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   ZBM 
tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      IGRDPALLT----------EKEWCCIDSQCGKIYDREQMENSLLQMVRQRERMYHMQDLV 2132 

sp|F4HW04|DPOE1_ARATH               ICRDPALLT----------EKEWSCADTQCGKIYDREQMESSLLEMVRQRERMYHMQDVV 2098 

tr|D7KI06|D7KI06_ARALL              ICRDPALLT----------EKEWSCGDPQCGKIYDREQMESSLLEMVRQRERMYHMQDLV 2178 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      LCRDSTLQ-----------GHEWRCAVPQCGQPYHREEMENALLQIVRQRERLYHLQDLV 2159 

tr|A0A452YAR6|A0A452YAR6_AEGTS      LCRDSTLQ-----------GHEWRCAVPQCGQPYHREEMENALLQIVRQRERLYHLQDLV 2099 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      LCRDSTLQ-----------GHEWRCAVPQCGQPYHREEMENALLQIVRQRERLYHLQDLV 2154 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      LCRDSALQ-----------GQEWRCAVPQCGQPYHREQMENALLQVVRQRERLYHLQDLV 2162 

tr|A0A835B357|A0A835B357_9POAL      LCRDSTLQ-----------GQEWRCAVPQCGQPYHREQVENALLQVVRQRERLYHLQDLV 2144 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      LCRDSTLQ-----------GQEWRCAVPQCGQPYHREQMENALLQVVRQRERLYHLQDLV 2149 

tr|A0A368PL62|A0A368PL62_SETIT      LCRDSTLQ-----------GQEWRCAVPQCGQPYHREQMENALLQVVRQRERLYHLQDLV 2153 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      LSRDSALL-----------EQEWRCAVPRCGQPYDRGQMESALLQIVRQRERLYHLQDLL 2154 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      LCRDSALS-----------DNEWRCSVPQCGQSYNREQMENSLLQIVRQREKLYHLQDLV 2148 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      LCRDSALS-----------DSEWRCSVPQCGQSYNREQMENSLLQMVRQREKLYHLQDLA 2151 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      LCRDTALL-----------SQEWRCAVPQCGQPYDREVMENSLLQIVRQRERLYHLQDLV 2196 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      LCRDTALL-----------AQEWRCAVQQCGQPYDREVMENSLLQIVRQRERLYHLQDLV 2162 

tr|A0A7J7C034|A0A7J7C034_TRIWF      LCRDSALL-----------AHEWRCAVPQCGQPYDREVMENALLQIVRQRERLYHLQDLV 2142 

tr|A0A2N9F976|A0A2N9F976_FAGSY      LCRDSVLL-----------AQEWRCAVPQCGQPYDREVMENALLQIVRQRERLYHLQDLV 2105 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      LCRDTALL-----------AQEWRCAVPQCGQPYDREVMENALLQIVRQRERLYHLQDLV 2145 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      LCKDPSVAQDG------SVLPQWFC--SNCQTQYETESIEMALVEALQKKLMSYTLQDLA 2218 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      LCKDPSVAQDG------SVLPQWFC--SNCQTQYETESIEMALVEALQKKLMSYTLQDLA 2186 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      LCKDPSMAQDG------SVLPQWFC--SNCQAPYETDSIEMSLVEALQKKLMSYTLQDLA 2223 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      LCKDPSVAQDG------SVLPQWFC--SNCQTQYDTESIEMALVEALQKKMMSYTLQDLV 2223 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      LCKDPAINQDG------SVLPQWVC--TNCQAEYDSDGIEMALVEALQKKMMAFTLQDLV 2220 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      LCKDPFLSQDV------SILPQWLC--SNCQAAYDSGHIEMALVEALQKKLMAFTLQDLI 2201 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      LCKEFAFSQDG------AVLPQWLC--SNCQVAYDTSVIEMALVEALQKKLMAFTLQDLI 2206 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      LCKDPFVSQDG------AMPPRWLC--SNCQVAYDSSVIEMALVAALQKKLMAFTLQDLV 2189 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      LCRDPSVSQDG------AVLPQWLC--SNCQAAYDSSVIEAALVEALQKKLMAFTLQDLA 2216 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      LCKDSSFSEDG------AVLPQWLC--SNCQAPYDSSVIEMTLVEVLQKKLMAFTLQDLI 2197 

tr|F6QAQ1|F6QAQ1_MACMU              LCKDSSFSEDG------AVLPQWLC--SNCQAPYDSSVIEMTLVEVLQKKLMAFTLQDLI 2222 

tr|G3RQP2|G3RQP2_GORGO              LCKDSSFSEDG------AVLPQWLC--SNCQAPYDSSTIEMTLVEVLQKKLMAFTLQDLV 2199 

sp|Q07864|DPOE1_HUMAN               LCKDSSFSEDG------AVLPQWLC--SNCQAPYDSSAIEMTLVEVLQKKLMAFTLQDLV 2220 

tr|A0A2I3S482|A0A2I3S482_PANTR      LCKDSSFSEDG------AVLPQWLC--SNCQAPYDSSAIEMTLVEVLQKKLMAFTLQDLV 2220 

tr|F6Z911|F6Z911_HORSE              LCKDPSFSQDG------AVLPQWLC--SNCQIAYDSSVIEMALVEALQKKLMAFTLQDLI 2220 

tr|A0A5G2RB90|A0A5G2RB90_PIG        LCKEPSFSQDG------AVLPQWLC--SNCQVAYDSSVIEMALVEALQKKLMAFTLQDLV 2191 

tr|A0A420PL83|A0A420PL83_FUSOX      LCRDEDLFGE---------GAAWRC--GFCGTEFDRVAIEERLLGIVESWIVEWTTQDLK 2114 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      LCRDEDVLPDPG-DTSK-TPKPWRC--PFCQTEYDRLAQEEMLIGQVHRLVVEWQTQDLK 2168 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      LCRDEDVLPDASAEASK-STQPWRC--PFCHAEYDRLATEEFLIGQVHGFVVEWQTQDIK 2167 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      LCRDEDVLPDASSEASK-STQPWRC--PFCHAEYDRLATEEFLIGQVHGFVVEWQTQDIK 2167 

tr|A0A167WJ50|A0A167WJ50_PENCH      LCRDEDVLPDASSEASK-STQPWRC--PFCHAEYDRLATEEFLIGQVHGFVVEWQTQDIK 2167 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      LCRDEDVLPDPGSDVT-TTTKPWLC--PFCHTEYDKLAQEEILVGQVYGLITGWQTQDLK 2168 

tr|A0A401L0U3|A0A401L0U3_ASPAW      LCRDEDVLPEPGVDASKTSTKPWRC--PFCQTEYDRLAQEEILIGQIQGYIVGWQTQDLK 2172 

tr|A0A317VH96|A0A317VH96_ASPEC      LCRDEDVLPEPGVDAGKTSTKPWRC--PFCQTEYDRLAQEEILIGQIQGYIVGWQTQDLK 2168 

tr|A0A117E1M7|A0A117E1M7_ASPNG      LCRDEDVLPEPGVDASKSSTKPWRC--PFCQTEYDRLAQEEILIGQIQGYIVGWQTQDLK 2172 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      LCREEE-------------INIWNC--LNCHKAYNKIALEEEIINQFNKLFVKFYGQDLK 2153 

tr|C5M3R9|C5M3R9_CANTT              FCCQNE-------------ESVWNC--SNCHKPYDKSAIEEGIISQLNKLFVKFYSQDLK 2149 

sp|Q6FNY7|DPOE_CANGA                LCRDGL-------------DGKFQC--PRCDKSINDSLLQEHMIQNLAIEYQTYITQDLR 2159 

sp|P21951|DPOE_YEAST                FCKAAP-------------ESIFSC--VRCHKAFNQVLLQEHLIQKLRSDIESYLIQDLR 2103 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      FCRDNP-------------STIFQC--SNCHKELNRGLLQERLIHNIYVEIESYLTQDLK 2153 

sp|Q6CUS7|DPOE_KLULA                ICRESM-------------ERVFIC--QSCNRSLNKNLIEEHVIERLQAQVASFITQDVK 2067 

sp|Q752B8|DPOE_ASHGO                ICMSDL-------------RSMFKC--SKCYRTLRKPFIEENLIQKLQIQTIAYISQDLR 2062 

                                    :                     : *    *         :  ::  .      :  **:  

 

 

 

 

                                                                                       ZBM-4Fe-4S 
tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      CTRCNQVKAAHLTEQCECSGSFRCKESGS------------------------------- 2161 

sp|F4HW04|DPOE1_ARATH               CIRCNQVKAAHLTEQCECSGSFRCKESGS------------------------------- 2127 

tr|D7KI06|D7KI06_ARALL              CIRCNQVKAAHLTEQCECSGSFRCKESGS------------------------------- 2207 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      CVRCRQVKAAHVSEQCNCGGSFRCKEEAP------------------------------- 2188 

tr|A0A452YAR6|A0A452YAR6_AEGTS      CVRCRQVKAAHVSEQCNCGGSFRCKEEAP------------------------------- 2128 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      CVRCRQVKAAHVSEQCNCGGSFRCKEEAP------------------------------- 2183 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      CVRCRQVKAAHLSEQCSCGGSFRCKEEPS------------------------------- 2191 

tr|A0A835B357|A0A835B357_9POAL      CLRCRQVKAAHLSEQCSCGGAFRCKEESS------------------------------- 2173 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      CLRCRQVKAAHLSDQCSCGGSFRCKEESS------------------------------- 2178 

tr|A0A368PL62|A0A368PL62_SETIT      CLRCRQVKAAHLSEQCSCGGSFRCKEESS------------------------------- 2182 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      CKRCRGVKADHLAEQCTCGGSFGCEESSA------------------------------- 2183 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      CLRCRQVKAAHLAEQCVCGGLFRCKEDSF------------------------------- 2177 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      CLRCRQIKAAHLAEQCVCGGSFRCKEDSF------------------------------- 2180 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      CLRCNQVKAAHLAEQCACAGSYRCKEDVS------------------------------- 2225 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      CIRCNQVKAAHLAEQCACAGSYRCKEDLS------------------------------- 2191 

tr|A0A7J7C034|A0A7J7C034_TRIWF      CLRCNQVKAAHLTEQCACAGSFRCKEDVS------------------------------- 2171 

tr|A0A2N9F976|A0A2N9F976_FAGSY      CLRCNQVKAAHLAEQCACAGPFKCKEDLT------------------------------- 2134 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      CLRCNQVKAAHLAEQCACAGPFKCKEDLT------------------------------- 2174 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      CAKCKGVKEANMPLYCTCAGDFELTFPTK------------------------------- 2247 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      CAKCKGVKEANMPLYCTCAGDFELTFPTK------------------------------- 2215 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      CNKCKGVKEANMPLYCRCAGDFELTFSAK------------------------------- 2252 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      CTKCKGVKEANMPLYCKCAGDFILTFSAK------------------------------- 2252 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      CMKCKGVKEANMPVYCNCAGDFTLTISVK------------------------------- 2249 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      CLKCKGVKEANMPVYCSCAGDFALTIQTK------------------------------- 2230 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      CLKCRGVKETNMPVYCSCAGGFTLTIHTKVGAPQPASSAALYHFPLSASFSTYGASAMLP 2266 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      CLKCRGVKETHMPTYCSCAGGFSLTIHTK------------------------------- 2218 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      CLRCGGVKETHMSVYCTCAGNFALTIRTK------------------------------- 2245 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      CLKCRGVKETSMLVYCSCAGDFTLTVHTQ------------------------------- 2226 

tr|F6QAQ1|F6QAQ1_MACMU              CLKCRGVKETSMPVYCSCAGGFALTIHTQ------------------------------- 2251 

tr|G3RQP2|G3RQP2_GORGO              CLKCRGVKETSMPVYCSCAGDFALTIHTQ------------------------------- 2228 

sp|Q07864|DPOE1_HUMAN               CLKCRGVKETSMPVYCSCAGDFALTIHTQ------------------------------- 2249 

tr|A0A2I3S482|A0A2I3S482_PANTR      CLKCRGVKETSMPVYCSCAGDFALTIHTQ------------------------------- 2249 

tr|F6Z911|F6Z911_HORSE              CLKCRGVKETNMPVYCDCAGGFTLTIHTK------------------------------- 2249 

tr|A0A5G2RB90|A0A5G2RB90_PIG        CVKCRGVKETNMAVYCSCAGGFALTIHTK------------------------------- 2220 

tr|A0A420PL83|A0A420PL83_FUSOX      CARCGALRLNDFMEHCTCSGEWKEIVSRQ------------------------------- 2143 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      CSKCGGLKISEFMEHCSCSGAWAPTVNLK------------------------------- 2197 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      CSKCSSLKISDFMEHCSCSGTWTATVDRK------------------------------- 2196 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      CSKCSGLKVSDFMEHCSCSGAWTATVDRK------------------------------- 2196 

tr|A0A167WJ50|A0A167WJ50_PENCH      CSKCSGLKVSDFMEHCSCSGAWTATVDRK------------------------------- 2196 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      CSKCGNLQVSEFMEHCSCSGAWVETIDRA------------------------------- 2197 

tr|A0A401L0U3|A0A401L0U3_ASPAW      CSKCGTLKVSDFMEHCSCSGVWVETMDRK------------------------------- 2201 

tr|A0A317VH96|A0A317VH96_ASPEC      CSKCGTLKVSDFMEHCSCSGVWVETMDRK------------------------------- 2197 

tr|A0A117E1M7|A0A117E1M7_ASPNG      CSKCGTLKVSDFMEHCSCSGVWVETMDRK------------------------------- 2201 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      CNKCNQIRQNNMDLHCKCSGNWIETVDYH------------------------------- 2182 

tr|C5M3R9|C5M3R9_CANTT              CDKCNQIRGNYMDLHCKCSGSWIETMDSR------------------------------- 2178 

sp|Q6FNY7|DPOE_CANGA                CEKCHTVKRDLMSTNCNCSGNWVCTTKPE------------------------------- 2188 

sp|P21951|DPOE_YEAST                CSRCHKVKRDYMSAHCPCAGAWEGTLPRE------------------------------- 2132 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      CSRCNKVKQDNMSDYCACSGSWVGLISKH------------------------------- 2182 

sp|Q6CUS7|DPOE_KLULA                CNKCHKIKEDAMSPYCPCSGKWELAVSKE------------------------------- 2096 

sp|Q752B8|DPOE_ASHGO                CAKCRKIKSDTMSAYCTCSGKWVQTISKD------------------------------- 2091 

                                    * :*  ::   .   * *.* :             
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Figure 5 Mix and Match MSA of all the four eukaryotic ε DNA polymerase catalytic subunits 

3.3. ZBMs and their role(s) in eukaryotic replicative polymerases 

All the three eukaryotic replicative DNA pols (α, ɛ and δ) invariably possess the two completely conserved ZBMs at the 
CTDs of their catalytic subunits, and are known as CysA and CysB, suggesting an important role(s) in eukaryotic genome 
replication and regulation. In pol ɛ, the CysA (-Cx2CxnCx2/4C-) site is the regular ZBM, where a Zn2+ binds, but a [4Fe-

 

 

 

//End of pol ε sequences from all the four eukaryotes 
tr|A0A3P5YCF9|A0A3P5YCF9_BRACM      -- 2205 

sp|F4HW04|DPOE1_ARATH               -- 2161 

tr|D7KI06|D7KI06_ARALL              -- 2241 

tr|A0A8I6WFC8|A0A8I6WFC8_HORVV      -- 2224 

tr|A0A452YAR6|A0A452YAR6_AEGTS      -- 2160 

tr|A0A3B5XXC3|A0A3B5XXC3_WHEAT      -- 2215 

tr|A0A1D6H8Z0|A0A1D6H8Z0_MAIZE      -- 2223 

tr|A0A835B357|A0A835B357_9POAL      -- 2205 

tr|A0A2S3GPC0|A0A2S3GPC0_9POAL      -- 2210 

tr|A0A368PL62|A0A368PL62_SETIT      -- 2214 

tr|A0A7I8KHB8|A0A7I8KHB8_SPIIN      -- 2215 

tr|A0A6I9QIG1|A0A6I9QIG1_ELAGV      -- 2209 

tr|A0A8B8JBC2|A0A8B8JBC2_PHODC      -- 2212 

tr|A0A9Q0FIP5|A0A9Q0FIP5_9ROSI      -- 2257 

tr|A0A2C9VYJ6|A0A2C9VYJ6_MANES      -- 2223 

tr|A0A7J7C034|A0A7J7C034_TRIWF      -- 2203 

tr|A0A2N9F976|A0A2N9F976_FAGSY      -- 2166 

tr|A0A7N2KME6|A0A7N2KME6_QUELO      -- 2206 

tr|A0A4W5MAK2|A0A4W5MAK2_9TELE      -- 2286 

tr|A0A8C7Q9V4|A0A8C7Q9V4_ONCMY      -- 2254 

tr|A0A6P7J2Q5|A0A6P7J2Q5_9TELE      -- 2292 

tr|A0A6P8SZE0|A0A6P8SZE0_GYMAC      TS 2298 

tr|A0A8J0QX44|A0A8J0QX44_XENTR      -- 2286 

tr|A0A4X2K1K8|A0A4X2K1K8_VOMUR      -- 2267 

tr|A0A5F4D2S5|A0A5F4D2S5_CANLF      -- 2319 

tr|A0A7J7RQ84|A0A7J7RQ84_RHIFE      -- 2255 

tr|A0A6P6D0R3|A0A6P6D0R3_PTEVA      -- 2282 

tr|A0A2K6CI58|A0A2K6CI58_MACNE      -- 2263 

tr|F6QAQ1|F6QAQ1_MACMU              -- 2288 

tr|G3RQP2|G3RQP2_GORGO              -- 2265 

sp|Q07864|DPOE1_HUMAN               -- 2286 

tr|A0A2I3S482|A0A2I3S482_PANTR      -- 2286 

tr|F6Z911|F6Z911_HORSE              -- 2286 

tr|A0A5G2RB90|A0A5G2RB90_PIG        -- 2257 

tr|A0A420PL83|A0A420PL83_FUSOX      -- 2175 

tr|A0A1V6PGE7|A0A1V6PGE7_PENDC      -- 2229 

tr|A0A0G4NU82|A0A0G4NU82_PENCA      -- 2228 

tr|A0A1V6TET5|A0A1V6TET5_9EURO      -- 2228 

tr|A0A167WJ50|A0A167WJ50_PENCH      -- 2228 

tr|A0A3A2Z9P9|A0A3A2Z9P9_9EURO      -- 2229 

tr|A0A401L0U3|A0A401L0U3_ASPAW      -- 2233 

tr|A0A317VH96|A0A317VH96_ASPEC      -- 2229 

tr|A0A117E1M7|A0A117E1M7_ASPNG      -- 2233 

tr|A0A1D8PTD0|A0A1D8PTD0_CANAL      -- 2211 

tr|C5M3R9|C5M3R9_CANTT              -- 2207 

sp|Q6FNY7|DPOE_CANGA                -- 2217 

sp|P21951|DPOE_YEAST                -- 2162 

tr|A0A7H9HLU1|A0A7H9HLU1_9SACH      -- 2212 

sp|Q6CUS7|DPOE_KLULA                -- 2125 

sp|Q752B8|DPOE_ASHGO                -- 2120 

                                       

 

From PLANTS 

A0A3P5YCF9_BRACM, Brassica campestris  F4HW04|DPOE1_ARATH, Arabidopsis thaliana 

D7KI06_ARALL, Arabidopsis lyrata    A0A8I6WFC8_HORVV, Hordeum vulgare subsp. Vulgare 

A0A452YAR6_AEGTS, Aegilops tauschii   A0A3B5XXC3_WHEAT, Triticum aestivum 

A0A1D6H8Z0_MAIZE, Zea mays   A0A835B357_9POAL, Digitaria exilis 

A0A2S3GPC0_9POAL, Panicum hallii   A0A368PL62_SETIT, Setaria italic 

A0A7I8KHB8_SPIIN, Spirodela intermedia  A0A6I9QIG1_ELAGV, Elaeis guineensis var. tenera 

A0A8B8JBU2_PHODC, Phoenix dactylifera  A0A9Q0FIP5_9ROSI, Turnera subulata 

A0A2C9VYJ6_MANES, Manihot esculenta  A0A7J7C034_TRIWF, Tripterygium wilfordii 

A0A2N9F976_FAGSY, Fagus sylvatica  A0A7N2KME6_QUELO, Quercus lobata 

From ANIMALS 

A0A6P7J2Q5_9TELE, Parambassis ranga  A0A8C7Q9V4_ONCMY, Oncorhynchus mykiss 

A0A6P7J2Q5_9TELE, Hucho hucho    A0A6P8SZE0_GYMAC, Gymnodraco acuticeps             

A0A8J0QX44_XENTR, Xenopus tropicalis  A0A4X2K1K8_VOMUR, Vombatus ursinus 

A0A5F4D2S5_CANLF, Canis lupus familiaris  A0A7J7RQ84_RHIFE, Rhinolophus ferrumequinum 

A0A6P6D0R3_PTEVA, Pteropus vampyrus  A0A2K6CI58_MACNE, Macaca nemestrina 

F6QAQ1_MACMU, Macaca mulatta   G3RQP2_GORGO Gorilla gorilla 

Q07864|DPOE1_HUMAN, Homo sapiens  A0A2I3S482_PANTR, Pan troglodytes 

F6Z911_HORSE, Equus caballus   A0A5G2RB90_PIG, Sus scrofa    

From YEASTS and HIGHER FUNGI 

A0A420PL83_FUSOX, Fusarium oxysporum  A0A1V6PGE7_PENDC, Penicillium decumbens 

A0A0G4NU82_PENCA, Penicillium camemberti  A0A1V6TET5_9EURO, Penicillium flavigenum 

A0A167WJ50_PENCH, Penicillium chrysogenum 0A3A2Z9P9_9EURO, Aspergillus sclerotialis 

A0A401L0U3_ASPAW, Aspergillus awamori  A0A317VH96_ASPEC, Aspergillus eucalypticola 

A0A117E1M7_ASPNG, Aspergillus niger  A0A1D8PTD0_CANAL, Candida albicans 

C5M3R9_CANTT, Candida tropicalis   Q6FNY7|DPOE_CANGA, Candida glabrata 

P21951|DPOE_YEAST, Saccharomyces cerevisiae  A0A7H9HLU1_9SACH, Torulaspora sp. 

Q6CUS7|DPOE_KLULA, Kluyveromyces lactis  Q752B8|DPOE_ASHGO, Ashbya gossypii  
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4S]2+ binds to the CysB (-Cx2Cx11CxC-) site. The [4Fe-4S]2+ cluster is implicated in the redox signaling and regulation of 
the replication process in eukaryotes. In fact, the CysB motif is present in all the four yeast’s B-family DNA pols which 
include the DNA mutagenesis enzyme pol ζ [22]. Interestingly, the ɛ pols contain an additional ZBM within the pol 
domain which is also shown to bind an [4Fe-4S]2+ cluster. Based on spectroscopic and other data, Jain et al. [23] 
suggested that the three highly conserved C residues (C665, C668, C677 and C763) in yeast ε pol’s pol domain are involved 
in binding to [4Fe-4S] cluster (Fig. 3). This was based on their observation that the wild-type yeast pol ε’s catalytic core 
was yellowish-brown, but a mutant in which all the three residues (C665, C677 and C763) were mutated, the mutant enzyme 
was colourless and its UV-Vis spectrum lacked the broad peak centered at 400 nm. Besides, they also found that this 
triple mutant was deficient only in the DNA pol activity, but not in the PR exonuclease activity, suggesting a link between 
the pol activity and the [4Fe-4S] cluster suggesting its possible involvement in the eukaryotic genome replication and 
regulation. Thus, the additional ZBM found exclusively in the ɛ pols suggests that ɛ pols are more sensitive to oxidative 
stress than the other two replicative pols [23]. Furthermore, Pinto et al. [24] have shown that the [4Fe-4S]2+ cluster of 
yeast DNA polymerase ε is redox active and can undergo DNA-mediated signaling. A double cysteine-to-serine mutant 
(C665→S and C668→S) of Pol2COREexo-, which lacked the [4Fe-4S] cluster, showed no redox signal upon oxidation as the 
wildtype enzyme. Significantly, protein oxidation yielded a sharp decrease in polymerization, while rereduction 
restored the activity almost to the level of the untreated enzyme. 

It is interesting to note that pol δ also possesses two ZBMs at its CTD, viz. CysA (-Cx2CnCx2C-) and CysB (-Cx2Cx9Cx4C-) 
[2]. Similar SDM experiments on pol δ by Netz et al. [22] have shown that the CysB motif was bound to [4Fe-4S] cluster 
and involved in the formation of the pol active complexes. For example, the loss of [4Fe-4S] cluster binding by Cys-ligand 
mutagenesis of pol δ, destabilized the CTD and abolished interactions between the polD1 and polD2 subunits. They 
found that the conversion of the C residues in the CysB site, viz. C1056, C1059, C1069, C1074 to A residues abolished the [4Fe-
4S] binding [22]. Furthermore, a lethal double mutation C1059→S/C1074→S in CysB site of pol δ disrupted its binding to 
both polD1 and polD2. However, in marked contrast, a lethal double mutation in CysA site (C1012→S/C1027→S) did not 
alter the subunit composition of the purified pol δ complex, and also did not affect the pol δ interactions with the 
subunits as evidenced from a yeast two hybrid analysis. However, the double mutation severely decreased PCNA-
dependent replication processivity, suggesting the utmost importance of this metal centre for polymerase function. 
Thus, the CysA (PCNA-binding) and CysB (subunits interactions) motifs play distinct roles in the eukaryotic replicative 
pols. 

4. Active site analyses of the DNA polymerase ε 

The pol domain’s active site amino acids of the pol ε from plant and animal sources is mostly arrived at from the data 
available on the yeast enzyme. The active sites of the yeast enzyme were analyzed by SDM, deletion mutagenesis and 
crystallographic studies [16, 19, 25, 26]. Pavlov et al. [16] found that in the yeast enzyme, the Y831→A replacement by 
SDM reduces replication fidelity and its participation in chromosomal replication suggesting its involvement in the pol 
active site. Interestingly, the present study shows that the Y831 (highlighted in dark blue in Table 1) is in the proposed 
and highly conserved template-binding –Y831G- pair of the yeast pol ε. 

Kesti et al. [20] found that a yeast strain with an N-terminal deletion, which deletes the pol domain of the pol ε (pol2) 
gene, but retaining the C-terminal region intact, grew slowly and was viable. Their in-frame deletion experiment lacked 
the sequence, encoding amino acids 176–1134 of the 2222–amino-acid pol ε protein containing all of the conserved 
motifs associated with the DNA pol and PR exonuclease functions. They found that such a large N-terminal deletion of 
the yeast enzyme consisting of all the known pol and PR exonuclease domains was dispensable for DNA replication, 
repair, and cell viability. Furthermore, such deletion of the PR and pol catalytic domains of pol ε from the NTD was not 
lethal and did not block chromosomal DNA replication [20]. Besides, they found that the C-terminal portion of the 
enzyme was both necessary and sufficient for viability and hence, suggested that another polymerase could possibly 
substitute for the polymerization function of pol ε in their N-terminal deletion mutant. Interestingly, the present study 
has shown that the presence of one more putative pol active site in the CTD (highlighted in yellow) could have possibly 
compensated for the pol function in their N-terminal deletion mutants. In another deletion analysis, Ohya et al. [27] 
found a pol ε deletion mutant of yeast was temperature-sensitive, exhibited severe defects in chromosomal DNA 
replication at the permissive temperature, and underwent premature senescence, suggesting the role of PR function in 
such deletion mutants as the CTD does not possess a functional PR active site in the yeast pol ε (Table 1).  

The crystal structure of yeast DNA pol ε catalytic subunit has been solved by Jain et al. [25]. The yeast enzyme adopts 
the universal ‘right-hand’ DNA pol fold with an active site formed by a ‘palm’ (holding the catalytic residues for dNTP 
addition), a ‘thumb’ (that binds the template-primer duplex) and ‘fingers’ (interacting with incoming nucleotides) and 
an exonuclease domain. The enzyme’s palm subdomain was found to be larger and more elaborate than that is found in 
pols α and δ. In the pol ε, the pol and exo active sites are separated by ∼41 Å in a direction roughly perpendicular to the 
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DNA axis. Pol ε’s fidelity to a nascent Watson-Crick base-pairing was determined primarily by residues V825, N828, S829, 
Y831and G832 from the fingers’ domain (all the five amino acids are in the proposed catalytic core of the enzyme) and by 
Y645 from the palm domain. As discussed elsewhere, the Y831→A replacement in pol ε reduced replication fidelity and its 
participation in chromosomal replication, but without eliminating an additional function that is essential for viability 
[25]. It is interesting to note that the same invariant Y831G832 pair is proposed here as the template-binding pair by 
sequence similarity and is in close agreement with other DdDps and DdRps. The pol active site is characterized by the 
catalytic metal-binding residues, D640 and D877. Both (–HVD640- and –DTD877-) are found to be completely conserved in 
the eukaryotic ε pols. The PR exonucleases active site amino acids are further confirmed by SDM and X-ray 
crystallographic data. When the D290 and E292 of the first triad in the PR exonuclease were mutated to A (highlighted in 
dark blue in Table 1), the exonuclease activity was abolished, confirming their direct involvement in PR function [15]. 
The x-ray crystallographic data further confirmed that the PR exo domain was located on the opposite side of the DNA 
of the thumb domain and contained the catalytic residues (D290, E292 and D477 and D275, E277 (numberings are based on 
the yeast and human enzymes, respectively) for PR activity [25]. A catalytic metal ion was found to be coordinated by 
D290 (D275 in human enzyme) (Fig. 5A). These active site amino acids are in complete agreement with the present MSA 
analysis (highlighted in light blue). 

Table 1 shows a comparative account of the active site amino acids in the PR exonuclease and pol domains of the 
eukaryotic DNA pol ε from different sources from yeasts to humans. The PR exonuclease and pol active sites are almost 
identical in all eukaryotes from lower (yeasts and higher fungi) to higher (plants and animals) except for a small 
difference where the plant and animal enzymes use a –KC- pair at the proton abstraction site and the yeast and higher 
fungal enzymes use a –KV- pair without altering the invariant K in all. The putative second pol active site amino acids 
are also identified in the CTD. However, the second PR exonuclease active site in the CTD is not complete in all ε pols 
(Table 1).  

Table 1 Proposed active site amino acids of PR exonuclease and pol domains of eukaryotic ε pols 

            
Adapted from Palanivelu [8]; Active site amino acids in dark blue are confirmed by SDM analysis;  

Mutations in pol ε PR exo active site region (highlighted in dark blue) lead to several types of cancers, e.g., D275 leads to endometrial, breast,   
        glioblastoma, colorectal, lung cancers; F367 leads to endometrial, colon cancers; S459 leads to colon, endometrial, glioblastoma, duodenal cancers.  

 

The 3’→5’ PR exonucleolytic activity is intrinsic to the replicative DNA pols ε and δ and is essential for the faithful 
replication of the genomic DNA. Figs. 6A, B and C show the proposed active site amino acids at the PR exonuclease active 
sites of yeast, plant and human ε pols, respectively, which is based on the crystallographic, SDM and MSA data.  

 

Figures 6A, B and C. Proposed amino acids at the PR exonuclease active sites of DNA pols ε of S. cerevisiae (A), A 
thaliana (B) and humans (C) 
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The proposed two-metal ion in the active site in the PR exonucleases is based on Beese and Steitz’s observation of 
similar active site structure in the 3’→5’ PR exonuclease active site in E. coli pol I [28] and is also further confirmed from 
a large number DdRps [6]. 

5. Conclusions 

Understanding the functions of the replicative pols, viz. α, ɛ and δ, which make the replisome complex, is a prerequisite 
for understanding the mechanism of genome replication and maintenance of genome integrity in eukaryotes. The 
present study unravels striking similarities of one of the main replicative pols ɛ from lower to higher eukaryotes at the 
molecular level. The MSA analysis has shown that the ε pols in all eukaryotes contain the same template-binding pairs, 
catalytic and nucleotide selection amino acids and also the same catalytic metal-binding motifs. Furthermore, the two 
completely conserved ZBMs in the CTDs of all the three replicative pols suggest their essential roles in genome 
replication and regulation. A unique [4Fe-4S]2+ cluster-binding motif in the ε pol domain is implicated in the redox 
signaling and the regulation of the replication process in eukaryotes as this enzyme links the DNA replication machinery 
to S-phase checkpoint-control in eukaryotes. Moreover, the PR exonuclease active site amino acids are identical in all 
eukaryotic enzymes and belong to the DEDD(Y) superfamily of PR exonucleases. These findings establish that the pol, 
PR exonuclease and CTD domains of the ε pols and their roles in genome replication, maintenance of genome integrity 
and regulation are highly conserved across all eukaryotes, from yeasts to higher animals. The highly conserved pol, PR 
exonuclease and CTD domains strongly suggest a possible common evolutionary origin of the ε pols in eukaryotes. 
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