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ABSTRACT 

   Ten-eleven translocation (TET) methylcytosine dioxygenase has potential as an 

active eraser to regulate the genomic DNA methylation status. We herein cloned 

chicken TET (cTET) family genes, and confirmed their functions. Quantitative 

reverse-transcription PCR showed that cTET1 was strongly expressed in erythrocytes 

throughout development. This cTET1 expression pattern, together with the results of 
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methylated or hydroxymethylated DNA immunoprecipitation, suggests that cTET1 

contributes to demethylation around the promoter region of the definitive-type β-globin 

gene βΑ in erythroid cells. The knockdown of cTET1 in T2ECs chicken erythroid 

progenitor cells suppressed the induction of βΑ expression under differentiation 

conditions. These results suggest that cTET1 plays an important role in erythroid cell 

differentiation. 
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1. Introduction 

   The methylation of cytosine residues in genomic DNA is one of the most important 

epigenetic modifications together with histone modifications, which regulate 

embryogenesis and cell differentiation through the modulation of gene expression [1]. 

DNA methylation has been extensively studied and two classes of DNA 

methyltransferases (DNMTs) (maintenance and de novo) have been identified [1]; [2]. 

In contrast, the enzymes involved in demethylation remain elusive. The hydroxylation 

of 5-methylcytosine (5mC) to 5-hydroxymethylcytosine (5hmC), and its further 

oxidation to 5-formylcytosine (5fC) and 5-carboxylcytosine (5caC) were recently 
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shown to be catalyzed by ten-eleven translocation (TET) proteins [3]; [4]. TET proteins 

have been suggested to play passive and active roles in the demethylation of DNA. 

Maintenance-type DNA methyltransferase (DNMT1) modifies a newly synthesized 

unmethylated strand of hemimethylated CpG during DNA replication, but does not 

recognize 5hmC, which leads to passive demethylation [5]. On the other hand, 5fC and 

5caC are repaired through a base excision repair pathway to unmodified cytosine, which 

results in active demethylation [6]; [7].  

In the early stage of mouse development, mouse TET1 (mTet1) and 2 are expressed 

in ES cells, the inner cell mass, and primordial germ cells, while mTet3 is expressed in 

zygotes [8]; [9]; [10]. TETs maintain pluripotency and control epigenetic 

reprogramming in these cells. TETs are also involved in the late stage of development 

and cell differentiation. TET1 regulates neural development [11] and maintains 

intestinal stem cells [12]. TET2 is broadly expressed in hematopoietic cells and 

regulates hematopoiesis [13]; [14]; [15]; [16]; [17]; [18], and TET3 is also involved in 

hematopoiesis and neural development in mammals. However, limited information is 

currently available on the functions of TETs in the chicken. 

   Chicken α- and β-globin genes have been well-studied in relation to the epigenetic 

modifications such as histone modification and DNA methylation [19]; [20]; [21]; [22]; 

[23]; [24]. The chicken α-globin gene cluster consists of three functional genes: π 

(HBZ), αD (HBM), and αA (HBA1), while the β-globin gene cluster has four: ρ (HBG1), 
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βH (HBE1), βA (HBG2), and ε (HBE).  The expression patterns of these globin genes 

are known to change during development [25]. In β-globin genes (ρ and βA), a clear 

inverse relationship has been reported between the methylation states of promoters and 

gene expression [21]; [22].  

In the present study, we cloned chicken TET family genes, and detected in vivo 

activities. We demonstrated that chicken TET1 was prominently expressed in 

erythrocytes and may be involved in β-globin gene regulation. 

 

2. Materials and methods 

 

2.1. Cell lines 

   293FT, HeLa, and DF-1 cells were maintained in DMEM high glucose 

(Sigma-Aldrich) containing 10% fetal bovine serum (FBS) (Biological Industries), 100 

U/ml penicillin G, and 100 µg/ml streptomycin (P&S). DT40 cells were maintained in 

RPMI1640 (Nissui Pharmaceutical) containing 7.5% FBS, 2.5% normal chicken serum 

(Thermo Fisher Scientific), and P&S. 

 

2.2. Chickens and eggs 

   Chickens (White Leghorn) and fertilized eggs were obtained from Nisseiken or 

Takeuchi Farm. Organs were minced and washed with phosphate-buffered saline, and 
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RNA was isolated. Blood samples were obtained from embryos as well as newly 

hatched and adult chickens using a fine glass needle or syringe. Leukocytes and 

erythrocytes were separated using Histodenz (Sigma) density gradient centrifugation.  

Progenitor of erythroid cells (T2ECs (TGF-α / TGF-β-induced erythroid cells)) were 

established from the bone marrow cells of newborn chicks as described previously [26]. 

T2ECs were maintained in α-MEM (Invitrogen) containing 10% FBS, 1% normal 

chicken serum, P&S, 0.1 mM β-mercaptoethanol (Wako), 5 ng/ml human 

TGF-α (PeproTech), 1 ng/ml human TGF-β1 (PeproTech), and 1 µM dexamethasone 

(Dex) (Wako). In order to induce differentiation, TGF-α, TGF-β1, and Dex were 

removed from the culture medium, while 10 ng/ml insulin (Wako) and 100 IU/ml 

Epojin (Chugai Pharmaceutical) were added at the indicated times. All animal 

experiments were performed according to the ethical guidelines for animal 

experimentation of Nagoya University. 

 

2.3. Cloning of TET genes 

   In the cloning of chicken TET1, 2, and 3 (cTET1, 2, and 3) full-length (FL) genes 

and DNA fragments corresponding to the catalytic domain (CD) (cTET1: 1486–2244 

amino acids (AA), cTET2: 1101–1955 AA, and cTET3: 568–1524 AA), DNAs were 

amplified by PCR using KOD-Fx-Neo (Toyobo) with the chicken blastoderm or brain 

cDNA as templates. The sequences of primers used were shown in Table. S1. Primers 
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were designed following the NCBI database of cTET1: XM_015278732, cTET2: 

NM_001277794, and cTET3:	XM_015297468.1. Amplified DNA fragments were 

cloned into pFLAG-CMV2 (Sigma). mTet1 CD (1367–2039 AA) was amplified by 

PCR with the cDNA of NIH3T3 mouse fibroblast cells, and cloned into pFLAG-CMV2. 

Primers were designed following the NCBI database of mTet1: NM_001253857.  

 

2.4. In vivo quantification of 5hmC 

   293FT cells were seeded at 5 x 105 cells per 35-mm dish. After 24 hr, cells were 

transfected with 4 µg of TETs CD expression plasmids using Lipofectamine 2000 

(Invitrogen) according to the supplier’s recommendations. Cells were cultured for 24 hr. 

Genomic DNAs were purified by MagExtractor -Genome- (Toyobo). In the dot blot 

assay, genomic DNAs were spotted on Hybond-XL membranes (GE Healthcare), and 

then fixed by baking at 80°C for 3 hr. 5hmC was detected by immunoblotting with a 

rabbit anti-5hmC antibody (Active Motif) and goat anti-rabbit IgG-HRP (Santa Cruz 

Biotechnology). FLAG-TETs and β-ACTIN were detected by Western blotting with a 

mouse anti-FLAG antibody (Wako) or mouse anti-β-ACTIN antibody (Medical & 

Biological Laboratories) and goat anti-mouse IgG-HRP (Santa Cruz Biotechnology). 

 

2.5. Quantitative PCR (qPCR) and quantitative reverse-transcription PCR (qRT-PCR) 

   Total RNA extraction, cDNA synthesis, and qPCR were performed as previously 
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described [27]. Primers for PCR were shown in Table. S1.    

 

2.6. Methylated DNA immunoprecipitation (MeDIP) and hydroxymethylated DNA 

immunoprecipitation (hMeDIP) 

   Genomic DNAs from chicken erythrocytes, T2ECs, and DT40 cells were purified 

by the QIAamp DNA Mini Kit (QIAGEN). MeDIP and hMeDIP were then performed 

as previously described [8]. 

 

2.7. Knockdown of cTET1 

   Regarding knockdown, cTET1-specific (Hokkaido System Science) or control 

(siTrio; B-Bridge International Inc.) siRNA (150 pmol each) was electroporated to 1 x 

106 cells of T2ECs using the NEPA21 electroporator (NEPAGENE). Cells were then 

cultured under standard conditions for 24 hr, and differentiation was induced for 48 hr. 

The sequences of siRNAs were shown in Table. S1. 

 

3. Results 

 

3.1. Cloning of chicken TET1, 2, and 3, and detection of biological activity 

   Three Tet family genes have been reported in the mouse, and all of their protein 

products have been shown to catalyze the oxidization of methylated DNA [8]. cTET1, 2, 
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and 3 have also been predicted for the chicken in the NCBI database. We cloned them 

as N-terminal FLAG fusions and confirmed their nucleotide sequences. The cloned 

cTET1, 2, and 3 genes encoded proteins with 2244 AA, 1955 AA, and 1524 AA, 

respectively (Fig. 1A). Some nucleotide replacements were observed in all three cTETs, 

whereas no amino acid mutations were noted in cTET2. In cTET1, lysine 1832 was 

changed to proline. cTET3 had three single-nucleotide insertions (C was inserted 

between nucleotides 550 and 551, G was inserted between 1292 and 1293, and C was 

inserted between 1363 and 1364 of the cTET3 sequence shown in the NCBI database) 

(Fig. S1), which introduced a frameshift and resulted in the coding of a unique protein. 

Since the amino acid sequences shown in the present study well matched quail TET3 in 

the NCBI database (XP_015738510.1), we assumed that this clone was functional, at 

least in our chicken strain. cTET1 contained the CXXC zinc finger domain near the 

N-terminal portion and Cys-rich region just beside the catalytic domain containing CD1 

and 2. cTET2 and 3 also contained the Cys-rich regions, CD1 and 2, but lacked the 

CXXC zinc finger domain (Fig. 1A). In other species, TET3 has the CXXC domain, 

which binds unmethylated and methylated CpGs [28]. 

   Fragments of the active domain have been used to detect the activities of TETs [8]. 

A part of TET protein containing the Cys-rich regions, CD1 and 2 was fused to the 

FLAG tag and expressed in 293FT cells. The accumulation of 5hmC was observed in 

cTET1-, cTET3-, and mTet1-transfected cells, but not in cTET2 cells (Fig. 1B). We 
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confirmed the expression of TETs, except for cTET2, by Western blotting with the 

anti-FLAG antibody. The cTET2 protein was not detected at the expected molecular 

mass (Fig. 1C). Similar results were obtained when cTET2 was expressed in HeLa cells 

or DF-1 chicken fibroblast cells (data not shown). A previous study reported that the 

TET2 catalytic domain was ubiquitinated and degraded by the ubiquitin-proteasome 

pathway in human cells [29]. Hence, cells were cultured in the presence of the 

proteasome inhibitor MG132 and genomic DNA was extracted. We detected the 

accumulation of 5hmC by dot blotting and the cTET2 protein by Western blotting (Fig. 

S2). Overall, these results revealed that cTET1, 2, and 3 were catalytically active, and 

converted 5mC to 5hmC in an in vivo assay. 

 

3.2. Analyses of TETs expression in chickens 

   In chicken embryos, the accumulation of 5hmC was not observed in pre-primitive 

streak embryos, whereas a strong 5hmC signal was detected after 6-somite stage 

embryos (28-hr embryos) [30]. Thus, we measured the expression levels of cTETs in 

embryos under different developmental stages and adult chickens. In blastoderms (EK 

stage X embryos [31]), the expression of all cTETs was relatively weak (Fig. 2A). 

Certain expression levels of cTETs were observed in embryos (5-, 10-, and 15-day-old 

(-d)) and adults; however, the extent of expression differed between organs (Fig. S3 and 

Fig. 2B-D). In adult organs, all three cTETs were more strongly expressed in the lung, 
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spleen, intestine, oviduct, and leukocytes than in the other organs tested. Unexpectedly, 

cTET1 was prominently expressed in adult erythrocytes. Thus, we analyzed the 

expression levels of cTETs in erythrocytes from various developmental stages. The 

expression level of cTET1 was increased through development, particularly after 5 days, 

whereas those of cTET2 and 3 were low and not changed (Fig. 2E). 

 

3.3. 5mC and 5hmC in the β-globin gene cluster 

Our qRT-PCR analyses indicated that cTET1 was strongly expressed in erythrocytes. 

We then analyzed the physiological role of cTET1 in erythrocytes. Τhe expression of 

β-globin genes is known to change during embryogenesis. In the chicken, primitive 

erythroid cells from 2-d to 5-d embryos express embryonic β-globin genes (ρ and ε). 

After 5-d embryos, definitive erythroid cells, which express fetal and adult β-globin 

genes (βH and βA), gradually increased, whereas embryonic-type genes were silenced 

in these erythroid cells [25]. We compared β-globin expression between 5-d and 8-d 

embryonic erythrocytes, and confirmed that embryonic-type globin transcripts (ρ and 

ε) decreased, whereas fetal- and adult-type transcripts (βH and βA) increased as 

reported previously (Fig. 3A). 

   A relationship was previously reported between hydroxymethylation and β-globin 

gene expression in baboon models [16]. In the chicken, the accumulation of 5hmC in 

αD was also demonstrated during the differentiation of erythroid cells [24]. However, 
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alterations in and the function of the hydroxymethylation of β-globin genes during 

chicken erythropoiesis have not yet been examined, although the expression of ρ  and 

βA is known to be regulated by DNA methylation during development [21]; [22]. In 

order to analyze the hydroxymethylation of ρ  and βA promoters, we conducted MeDIP 

and hMeDIP with chicken erythrocytes from various developmental stages. Genomic 

DNAs were isolated from erythrocytes and the chicken pre-B cell line DT40. DT40 

cells were used as a non-erythroid control, which weakly expressed cTETs (Fig. S4). 

5mC and 5hmC modifications to the ρ and βA proximal promoter regions within 500 bp 

of the transcriptional start sites were analyzed by immunoprecipitation with anti-5mC 

and anti-5hmC antibodies, respectively. As expected, 5mC was not detected in the 

ρ promoter region of 5-d erythrocytes, whereas its content increased in 8-d erythrocytes 

and was maintained at a certain level in 10-d embryos and adult chickens (Fig. 3B). 

This change appeared to parallel decreases in transcription. Increased levels of 5mC 

were also observed with DT40, which did not express the ρ gene. Unexpectedly, 5hmC 

increased between 5-d and 8-d erythrocytes. After that, it gradually decreased as 

differentiation progressed; however, a certain level of 5hmC remained in adult 

erythrocytes (Fig. 3C). On the other hand, 5hmC was not detected in the ρ promoter of 

DT40 cells. Regarding the βA promoter, 5mC was accumulated in 5-d erythrocytes, 

markedly decreased between 5-d and 8-d, and was almost undetectable in adult 

erythrocytes. A certain level of 5mC was detected in DT40 cells. 5hmC levels were 
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high in 5-d and 8-d erythrocytes, and then gradually decreased during development. We 

also analyzed HS4, which is known as a strong insulator and is hypomethylated, even in 

non-erythroid cells [32]; [33]. In this region, 5mC was maintained at low levels under 

all developmental stages of erythrocytes and DT40 cells, and the levels of 5hmC were 

also low. Overall, the status of 5mC appeared to be closely related with the expression 

patterns of the ρ and βA genes; however, the reason why 5hmC modifications in the ρ 

gene transiently increased in 8-d and 10-d erythrocytes remains elusive. 

 

3.4. cTET1 promotes the expression of βA in differentiated T2ECs   

In order to demonstrate that the demethylation of the βA promoter by cTET1 is 

associated with the transcriptional activation of βA, we established T2ECs from 

newborn chick bone marrow cells [26]. We confirmed the differentiation of T2ECs by 

detecting hemoglobin with tetramethylbenzidine staining. After a 7-day cultivation in 

differentiation medium, the intensity of staining significantly increased, which showed 

that T2ECs successfully differentiated (Fig. S5A). We also examined the expression of 

α- and β-globin genes by qRT-PCR. By inducing differentiation, the expression of 

adult-type globin genes (αA and βA) gradually increased, whereas that of 

embryonic-type globin genes (π and ρ) did not change (Fig. 4A and Fig. S5B). In 

addition, the expression of cTET1 increased, whereas that of cTET2 and cTET3 

remained unchanged (Fig. 4B). We then examined alterations in 5mC and 5hmC in the 
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βA promoter region before and after the induction of differentiation. Genomic DNAs 

were purified from T2ECs, followed by MeDIP or hMeDIP. 5mC in the βA promoter 

region significantly decreased after differentiation (Fig. 4C), while 5hmC significantly 

increased (Fig. 4D). These results suggested that the βA promoter was demethylated, 

possibly through cTET1 activity, during differentiation. 

We then prepared two different siRNAs for the cTET1 gene and introduced them 

into T2ECs. Despite extensive trials under various conditions, the efficiency of the 

knockdown (at approximately 50%) was not sufficiently high because of low 

transfection efficiency. The βA transcript was decreased by this knockdown with either 

of the two different siRNAs (Fig. 4E), suggesting that cTET1 was involved in βA gene 

activation, possibly through the demethylation of 5mC. 

 

4. Discussion 

In the present study, we cloned the chicken TET family genes, cTET1, 2, and 3, and 

showed the accumulation of 5hmC by the overexpression of these genes in vivo (Fig. 1B 

and Fig. S2A). Previous studies reported that the enzyme activity of TETs is conserved 

through vertebrates [8]; [15]; [28]; [30]. The present results suggest that TETs activity 

is also preserved, and cTETs may be involved in the demethylation of 5mC through 

5hmC as an intermediate in the chicken. 
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qRT-PCR experiments revealed that the expression of cTETs was relatively low in 

the blastoderm (Fig. 2A). This result is consistent with previous findings showing that 

5hmC was not observed in this stage of chicken embryos [30]. Although extensive in 

vivo analyses are needed in order to obtain conclusive results, the present results suggest 

that cTETs are not required for the early stage development of chickens, in contrast to 

mammals. 

cTET1 was expressed at a higher level in erythrocytes, and its expression increased 

between 5-d and 8-d embryos when primitive erythroid cells change to definitive 

erythroid cells (Fig. 2E). MeDIP and hMeDIP revealed that 5mC rapidly decreased 

between 5-d and 8-d embryos, then almost disappeared in adult erythrocytes in the βA 

promoter, as reported previously (Fig. 3B) [20]; [22]. The transient accumulation of 

5hmC was also simultaneously observed (Fig. 3C). We measured the expression of 

DNMTs in 3-d and 15-d embryonic erythrocytes, and found that they slightly increased 

(data not shown), suggesting that reductions in 5mC in the βA promoter are not due to 

passive demethylation by decrements in DNMT1 expression. Similar changes in 5mC 

and 5hmC were observed in the in vitro differentiation of T2ECs (Fig. 4C and D). These 

results, together with knockdown experiments (Fig. 4E), suggest that cTET1 regulates 

the expression of βA during erythropoiesis by directly demethylating the βA promoter 

sequence in the chicken. However, we cannot rule out the possibility that cTET1 

controls βA expression by other mechanisms. For example, zebrafish Tet2 regulates the 
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expression of the erythroid lineage-specific transcription factors scl, gata-1, and cmyb 

through the demethylation of promoters of these genes, and the knockout of tet2 leads to 

defects in erythropoiesis [15]. In humans, a TET2 deficiency has been shown to disrupt 

the 5hmC patterns of transcription factor-binding sites and hampers erythroid 

differentiation [18].  

   Our experiments indicated that cTET1 is a major TET species in chicken erythroid 

cells and involved in regulating erythropoiesis. However, in other species such as the 

zebrafish, baboon, and humans, TET2 and 3 mainly contribute to erythropoiesis [15]; 

[16]; [17]; [18]. Thus, it currently remains unclear why cTET1, but not cTET2 or 3 is 

mainly expressed in chicken erythroid cells and involved in the control of globin 

expression. 

The chicken β-globin locus has been studied extensively as a model of 

transcriptional regulation, epigenetic modifications, and chromatin organization. This 

study initially showed that active demethylation by cTET1 contributes to β-globin 

expression. 
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Fig. 1. Cloning of cTETs and measurement of biological activity 

A: Domain structures of cTET1, 2, and 3. CXXC: CXXC-type Zn finger domain. 

Cys-rich & CD1: cysteine-rich region and catalytic domain 1. CD2: catalytic domain 2. 

B: Genomic DNAs were purified from 293FT cells that expressed FLAG-tagged TET 

CD, and 200 ng of DNAs were spotted on the membrane, followed by immunoblotting 

using an anti-5hmC antibody. C: The expression levels of each TETs CD were 

examined by Western blotting with anti-FLAG antibody. β-ACTIN was used as an 

internal control. 

 

Fig. 2. Expression of cTET1, 2, and 3 

A: RNAs from blastoderms were subjected to qRT-PCR. Expression levels of cTET1, 2, 

and 3 are represented as relative expression levels against GAPDH. Data are the mean ± 

standard error of three different chickens. B-D: RNAs from adult chicken organs were 

subjected to qRT-PCR. Expression levels of cTET1 (B), cTET2 (C), and cTET3 (D) are 

represented as relative expression levels against GAPDH. Data are the mean ± standard 

error of six different chickens (three males and three females), except for the testis, 

oviduct and ovary (N = 3), leukocytes and erythrocytes (N = 4). E: Blood samples from 

each stage (embryo, newborn, and adult chickens) were isolated, and erythrocytes were 

obtained by density gradient centrifugation. RNAs from purified erythrocytes were 
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subjected to qRT-PCR. The expression levels of cTET1, 2, and 3 are represented as 

relative expression levels against GAPDH. Data are the mean ± standard error of four 

different chickens. 

 

Fig. 3. MeDIP and hMeDIP of the β-globin locus in erythrocytes 

A: RNAs were purified from erythrocytes of 5-d and 8-d embryos and subjected to 

qRT-PCR. The expression levels of ρ, βH, βA, and ε are represented as relative 

expression levels against GAPDH. Data are the mean ± standard error of four different 

samples. B, C: Genomic DNAs purified from each developmental stage of erythrocytes 

or DT40 cells were immunoprecipitated by an anti-5mC antibody (B) or anti-5hmC 

antibody (C). Precipitated DNAs were subjected to qPCR. Data are the mean ± standard 

error of three (B) or four (C) different samples. 

 

Fig. 4. cTET1 promotes the expression of the βΑ  gene during erythroid cell 

differentiation 

A, B: RNAs from T2ECs, which were differentiated for various periods by Epojin 

(EPO), were subjected to qRT-PCR. The expression levels of ρ and βA (A) as well as 

TET1, 2, and 3 (B) are represented as relative expression levels of GAPDH. Data are the 

mean ± standard error of six different samples. C, D: Genomic DNAs purified from 

T2ECs, differentiated for 48 hr (EPO+) or an undifferentiated control (EPO-), were 
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immunoprecipitated by an anti-5mC antibody (C) or anti-5hmC antibody (D). 

Precipitated DNAs were subjected to qPCR. Data are the mean ± standard error of four 

different samples. * and ** indicate significant differences by the Student’s t-test 

(p<0.05 and p<0.01, respectively). E: siRNA for cTET1 was electroporated to T2ECs. 

The expression levels of cTET1, 2, 3, and βA were examined by qRT-PCR. Expression 

levels in control siRNA-treated cells are set as 1. Data are the mean ± standard error of 

four different samples. * indicates significant differences by the Student’s t-test 

(p<0.05); NS, not significant. 
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Cloned 1 A TGGC TCACCACGCA AGGCC T TCCAGA T T AGCAA A AA AGGAAGAGA T AGGCA A AAGA AA A AC T A ACCAGGG T AA A AAGA AA TC T AGCCA AG TGAGA AAGA 100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NCBI database 1 A TGGC TCACCACGCA AGGCC T TCCAGA T T AGCAA A AA AGGAAGAGA T AGGCA A AAGA AA A AC T A ACCAGGG T AA A AAGA AA TC T AGCCA AG TGAGA AAGA 100

101 A AACCACA AAGAC T TCCACA A AAGC TG T T AGT TC TGGA AA AGGCA AA AAGCCGGCACAAGAA AA AGA TG T T A AGA AA AAGCAGCAAGAA AAGAA ACCA A T 200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

101 A AACCACA AAGAC T TCCACA A AAGC TG T T AGT TC TGGA AA AGGCA AA AAGCCGGCACAAGAA AA AGA TG T T A AGA AA AAGCAGCAAGAA AAGAA ACCA A T 200

201 CA TGAGC TC T TCAGG T AGA T T TC TCAGGAGCAGTG TCACCAGAACC T TG TC TGGA ACACC T TGGG TGAG T T TGGAGA AAGC TGACA A T A TCC TC T T TCA T 300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

201 CA TGAGC TC T TCAGG T AGA T T TC TCAGGAGCAGTG TCACCAGAACC T TG TC TGGA ACACC T TGGG TGAG T T TGGAGA AAGC TGACA A T A TCC TC T T TCA T 300

301 AGCCAGGA AGC T T TCAACA TCAA TGGT T T T ACAA TG TC TC TGCG T AACCGA TCG T TC TCCCG T AGA T T T TC TCA AGC TCCA ACA A T TGCAA A ACCCAGA A 400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

301 AGCCAGGA AGC T T TCAACA TCAA TGGT T T T ACAA TG TC TC TGCG T AACCGA TCG T TC TCCCG T AGA T T T TC TCA AGC TCCA ACA A T TGCAA A ACCCAGA A 400

401 A AGC TGCAGCACA AA AA A AGC T AGA AACAA AGGA A AA ACA TGAACAAGC TC TGGCAG T AG T AGA AGA AA A AA A TG T TGA AGCA TC TGAA AA AG TG T TGGA 500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

401 A AGC TGCAGCACA AA AA A AGC T AGA AACAA AGGA A AA ACA TGAACAAGC TC TGGCAG T AG T AGA AGA AA A AA A TG T TGA AGCA TC TGAA AA AG TG T TGGA 500

501 ACAGA A T T T AGCACA AGA TGA A T T AGC T TC TC TGCC TG T AGAGGA T A T TCCA TGCAG TG T AGC TGA AGAGCC TGC TGCCACA TG TGC TGG TCAAGA AGAG 600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

501 ACAGA A T T T AGCACA AGA TGA A T T AGC T TC TC TGCC TG T AGAGGA T A T TCCA TGCAG TG T AGC TGA AGAGCC TGC TGCCACA TG TGC TGG TCAAGA AGAG 600

601 GAGGGAGA AA T ACC TGA A ACGAAGA AC TC TGT TCCAAGCACCCA AGT AGC TGA TGACAA T ACAGCAG TG TCAGAGG TGGAG T A TGAGCACGA AGACC TGC 700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

601 GAGGGAGA AA T ACC TGA A ACGAAGA AC TC TGT TCCAAGCACCCA AGT AGC TGA TGACAA T ACAGCAG TG TCAGAGG TGGAG T A TGAGCACGA AGACC TGC 700

701 CC TGTGAGCCAACAC TCG T TGA TC TCA A TGCA AG T AG TGCAGC TGAAGCA T T TG T TGAAGA TGC TGCA T TGG TGC T TCCG TC T TC TGA T TCCA T AACCAC 800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

701 CC TGTGAGCCAACAC TCG T TGA TC TCA A TGCA AG T AG TGCAGC TGAAGCA T T TG T TGAAGA TGC TGCA T TGG TGC T TCCG TC T TC TGA T TCCA T AACCAC 800

801 C TC TGA A TCA ACC TCGA AGG TG TGT A T AGAGAC TCCC T TCGAC T TGG TGCC T A ACAG T A A AGAA TC TGAC TC TGG T TC T A T TGA T ACC TCAGACCCCAG T 900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

801 C TC TGA A TCA ACC TCGA AGG TG TGT A T AGAGAC TCCC T TCGAC T TGG TGCC T A ACAG T A A AGAA TC TGAC TC TGG T TC T A T TGA T ACC TCAGACCCCAG T 900

901 TCAGCCGTGC TG T T AGA AGAG T TGG TCCCAC T TGC TGA A TCCCACAC TGAAGCAGAG TCAGACC TGG TGC T AGC T AG TGAAGAACACAAC TCGA A T TCCG 1000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

901 TCAGCCGTGC TG T T AGA AGAG T TGG TCCCAC T TGC TGA A TCCCACAC TGAAGCAGAG TCAGACC TGG TGC T AGC T AG TGAAGAACACAAC TCGA A T TCCG 1000

1001 CACCCACAGT T ACC TC TGAA T T A AA T TCACAAGA A TG T T T AGAAGA T T TGAG T TCA T T TGCAGAG TCC TGC T T A A AAGGAGA TGGGGA T T TGGAG TC TGA 1100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1001 CACCCACAGT T ACC TC TGAA T T A AA T TCACAAGA A TG T T T AGAAGA T T TGAG T TCA T T TGCAGAG TCC TGC T T A A AAGGAGA TGGGGA T T TGGAG TC TGA 1100

1101 GAA TG T ACACC T TGG T TCACA T TCCAAC TC TGAAGC TGCCAC TGGA TCA AA T TCAC T T T T ACA T T T TGA A AG TG T AAGC TCCC T TG TGGAA TCCAACA TG 1200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1101 GAA TG T ACACC T TGG T TCACA T TCCAAC TC TGAAGC TGCCAC TGGA TCA AA T TCAC T T T T ACA T T T TGA A AG TG T AAGC TCCC T TG TGGAA TCCAACA TG 1200

1201 A AAC TCGTGGA T T T TGTGCCCG T TCACA AAGAGC T TGAC TCA TG T TCAGAC T TGAGCCG T ACAG T AGAGA A T ACAGA A TCAGAC TCA AA AA A T A T A T T T A 1300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1201 A AAC TCGTGGA T T T TGTGCCCG T TCACA AAGAGC T TGAC TCA TG T TCAGAC T TGAGCCG T ACAG T AGAGA A T ACAGA A TCAGAC TCA AA AA A T A T A T T T A 1300

1301 CAGCA AGCGA A TCAG T T TC TGA T ACC TC T T T A ACCAA T A T TGAAG TGGAGGA T A T TGAACAGC T TG T T A A A TG T A T TGA TGCAGAGACA T T A A T T T TGA A 1400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1301 CAGCA AGCGA A TCAG T T TC TGA T ACC TC T T T A ACCAA T A T TGAAG TGGAGGA T A T TGAACAGC T TG T T A A A TG T A T TGA TGCAGAGACA T T A A T T T TGA A 1400

1401 T TCAGG T T A TGTCCC TGC T T T A TCA TCAGA T A T AGAA A AA AGAGCAG TCGA T A A T A TC TCCAG TGAGAGC TCCAGAGAA T TC TC TGA AGG T T T TG T T TCA 1500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1401 T TCAGG T T A TGTCCC TGC T T T A TCA TCAGA T A T AGAA A AA AGAGCAG TCGA T A A T A TC TCCAG TGAGAGC TCCAGAGAA T TC TC TGA AGG T T T TG T T TCA 1500

1501 GAG T TGCC T TCA AGCACGGA A A TC TC TG T TC T TGCC T T AGAA AA AGCCA T A A A TGCAGA T T TGCCAGC TGAC T TGAGAC TGCAGCAGAA TGA T T A T TCA T 1600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1501 GAG T TGCC T TCA AGCACGGA A A TC TC TG T TC T TGCC T T AGAA AA AGCCA T A A A TGCAGA T T TGCCAGC TGAC T TGAGAC TGCAGCAGAA TGA T T A T TCA T 1600

1601 CACAGC TGGA AAG TG T TGGA A T A AGC T TGA A T T TGG T TCAGGACA ACGTGAGCAACAGCAC TCA AACAG T TGAGGC T TCAGG TCCA TCC TC TC T T ACA A A 1700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1601 CACAGC TGGA AAG TG T TGGA A T A AGC T TGA A T T TGG T TCAGGACA ACGTGAGCAACAGCAC TCA AACAG T TGAGGC T TCAGG TCCA TCC TC TC T T ACA A A 1700

1701 TCCAGC TGGTGG T T ACCC TCC TGCA T A T TCA TC TG TGC TCCC T A TGT T AGAGA AA AAGA A ACGA AGGCG T TG TGGAG TC TG TGAGCCC TG TC TGCGGA A A 1800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1701 TCCAGC TGGTGG T T ACCC TCC TGCA T A T TCA TC TG TGC TCCC T A TGT T AGAGA AA AAGA A ACGA AGGCG T TG TGGAG TC TG TGAGCCC TG TC TGCGGA A A 1800

1801 ACA AA T TG TGAAGAA TGCAGC TG T TGCAGGAAGCGCA A AACCAG TCACCGGA T A TG T AA A AAGAGA A AA TG TGA AGAGC TGA AGAAGCCACCACCACCA A 1900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1801 ACA AA T TG TGAAGAA TGCAGC TG T TGCAGGAAGCGCA A AACCAG TCACCGGA T A TG T AA A AAGAGA A AA TG TGA AGAGC TGA AGAAGCCACCACCACCA A 1900

1901 TCACAC T ACC T T T TGAGG T TC T A AC TGA AA ACAA A AGACC TCAGAGGAGGA AGCA AAGAG T T T T T A AGGCAA A T T T AGA AA ACA AACCAG T A AA TGGCCG 2000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1901 TCACAC T ACC T T T TGAGG T TC T A AC TGA AA ACAA A AGACC TCAGAGGAGGA AGCA AAGAG T T T T T A AGGCAA A T T T AGA AA ACA AACCAG T A AA TGGCCG 2000

2001 CAGACCAGAAC TCA TGGA A TGCAGT A T T TGCGGTCA TGGTGA AA A A T ACAGGG TGAA AACAA ACCA A ACACA ACCC T T TGA A AA TGCACAG TC T AAGGAG 2100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2001 CAGACCAGAAC TCA TGGA A TGCAGT A T T TGCGGTCA TGGTGA AA A A T ACAGGG TGAA AACAA ACCA A ACACA ACCC T T TGA A AA TGCACAG TC T AAGGAG 2100

2101 A AAGA A AGAA TGACAGGC T T AGA AGCAGAGAAGTGGGCACA T AACGAGA AGCCA TC T T T TGG TG T TCA TG TCAA TGGAGA T ACCCA TGGAAC TG TGACAG 2200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2101 A AAGA A AGAA TGACAGGC T T AGA AGCAGAGAAGTGGGCACA T AACGAGA AGCCA TC T T T TGG TG T TCA TG TCAA TGGAGA T ACCCA TGGAAC TG TGACAG 2200

2201 GCCACGAACAC T TGAGA A A TGCAGA AGA AAGTGA A AGAGCGG TC TC TCCCAG TCA A T T AGC TGAGCCAA A AA AA TCA T T TGCACAGACCA TCAA AA A TGG 2300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2201 GCCACGAACAC T TGAGA A A TGCAGA AGA AAGTGA A AGAGCGG TC TC TCCCAG TCA A T T AGC TGAGCCAA A AA AA TCA T T TGCACAGACCA TCAA AA A TGG 2300

2301 CA T AA A AACCC T ACA T T AC TCA TCACCAGA AGCAG T TGC T TCGC TGA AA AA AGCA TC TG T AGAGGA A AGGACAGA T T TGACA AG T A AC TCCCA TGCCCAG 2400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2301 CA T AA A AACCC T ACA T T AC TCA TCACCAGA AGCAG T TGC T TCGC TGA AA AA AGCA TC TG T AGAGGA A AGGACAGA T T TGACA AG T A AC TCCCA TGCCCAG 2400

2401 TGGA TGAAGGC T ACCAA TC TGAA TGACA T AGTCAGCAC TC TGACA AC T AGCG T T AGC TG TG T TCACCCAGACAA ACA AGGGA A TC T T T TCA TGA AAGAGG 2500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2401 TGGA TGAAGGC T ACCAA TC TGAA TGACA T AGTCAGCAC TC TGACA AC T AGCG T T AGC TG TG T TCACCCAGACAA ACA AGGGA A TC T T T TCA TGA AAGAGG 2500

2501 A AA A T TGT AC T TGCAGCA TC T T TCAGGA T TC TCA T AAG TCAG T A T TGCA AACCAG T TC TG T T T TGGA TC TGCAAGAA AGCACA TG T TG TCC TCCA T TGG T 2600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2501 A AA A T TGT AC T TGCAGCA TC T T TCAGGA T TC TCA T AAG TCAG T A T TGCA AACCAG T TC TG T T T TGGA TC TGCAAGAA AGCACA TG T TG TCC TCCA T TGG T 2600

2601 T AA AGACGAAGTGCA TGGAGAGGA TGGC T TCA AAG T ACC T AACACAGAGACACAGCA TGAGA A TCCC TCGC TCCAGCCA AC T T TC T TG TCCC TGA T T A A A 2700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2601 T AA AGACGAAGTGCA TGGAGAGGA TGGC T TCA AAG T ACC T AACACAGAGACACAGCA TGAGA A TCCC TCGC TCCAGCCA AC T T TC T TG TCCC TGA T T A A A 2700

A
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Cloned 2701 A ACAGA AACC T A AC TGTGGAGCAGG T TG T AGC T A T TGA AGC T T T A ACACAG T T A TC TGA AG TCCC T T T AGGA ACA TC T TCCCCAGC T AA AGC TGACAA T A 2800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NCBI database 2701 A ACAGA AACC T A AC TGTGGAGCAGG T TG T AGC T A T TGA AGC T T T A ACACAG T T A TC TGA AG TCCC T T T AGGA ACA TC T TCCCCAGC T AA AGC TGACAA T A 2800

2801 C TGAA TGT ACGGA AGAA AGA AC T TCCA AC T TGC TCCA T AG T T A T A AA AGGGA T A T T TCA TCC TCC T T T ACG TC T TC T ACG T T AA AAGAA A TCAA AGACAC 2900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2801 C TGAA TGT ACGGA AGAA AGA AC T TCCA AC T TGC TCCA T AG T T A T A AA AGGGA T A T T TCA TCC TCC T T T ACG TC T TC T ACG T T AA AAGAA A TCAA AGACAC 2900

2901 T T AC T T AGAGAA AGA AGA ACAGC TC T TGAC TCAC TG TGC TCAC TCACAA AAGCAGC TCCCAA A T AAGCCAG TG T T A T ACAA TGG TCA AAG T TCGA T T TC T 3000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2901 T T AC T T AGAGAA AGA AGA ACAGC TC T TGAC TCAC TG TGC TCAC TCACAA AAGCAGC TCCCAA A T AAGCCAG TG T T A T ACAA TGG TCA AAG T TCGA T T TC T 3000

3001 GAA T TGCG TGA T A AACC TCCCAA TC T AGC T AGCGAGA TGT A T AA A T TGCAG T T A TCC TCGAGAGA T ACCA AA AC T T T A TC TGAG T TGAGA TC T A A TGCA A 3100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3001 GAA T TGCG TGA T A AACC TCCCAA TC T AGC T AGCGAGA TGT A T AA A T TGCAG T T A TCC TCGAGAGA T ACCA AA AC T T T A TC TGAG T TGAGA TC T A A TGCA A 3100

3101 A A TCA T T T TCAGGAC T T A A T ACCAAGA A AA AC T A TGA TCCAG TCACCC T T TCACGG TG T TGCAA TG TCCAGCA T ACA AGCA ACA AC T TGGA T AC TC T TGG 3200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3101 A A TCA T T T TCAGGAC T T A A T ACCAAGA A AA AC T A TGA TCCAG TCACCC T T TCACGG TG T TGCAA TG TCCAGCA T ACA AGCA ACA AC T TGGA T AC TC T TGG 3200

3201 CCAGT T AGA TCA A AAGCCAACC TGT AA TGA T TCGAGC T TGGA AGC TGGT TC T T T A A T T A A AGAAGGAGGA A T TCACAGCCAGGA TGA AGAGGA TG T AGC T 3300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3201 CCAGT T AGA TCA A AAGCCAACC TGT AA TGA T TCGAGC T TGGA AGC TGGT TC T T T A A T T A A AGAAGGAGGA A T TCACAGCCAGGA TGA AGAGGA TG T AGC T 3300

3301 AC TCA AC T AAC TCAAC T TGCAGCA T T A A T TGA A TCAA ACCGGGCA AA TCCAGCGCAGAAGAA TGACA TCA AGACA TCAC TGC T T AACC T AA T A TCCCA TG 3400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3301 AC TCA AC T AAC TCAAC T TGCAGCA T T A A T TGA A TCAA ACCGGGCA AA TCCAGCGCAGAAGAA TGACA TCA AGACA TCAC TGC T T AACC T AA T A TCCCA TG 3400

3401 AGAGGCAAGCAA A ACA T A ACCAAGA TC TGC TGCAGAGA AA AGAA TC TGT A T T T T T T AGGCA T AAC TGCAGC TCC T T AC TG T T AA AGCAA AA ACA A TCA AC 3500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3401 AGAGGCAAGCAA A ACA T A ACCAAGA TC TGC TGCAGAGA AA AGAA TC TGT A T T T T T T AGGCA T AAC TGCAGC TCC T T AC TG T T AA AGCAA AA ACA A TCA AC 3500

3501 A AA T A A AA AAGGA AA TGC TG T ACCA TGGAA ACCA AGGCACAA AA A AA AGCC TCAAGA AGCACGC T A TCA ACA AA T T A A TCGA AACCA AC T AGAG T TG T TG 3600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3501 A AA T A A AA AAGGA AA TGC TG T ACCA TGGAA ACCA AGGCACAA AA A AA AGCC TCAAGA AGCACGC T A TCA ACA AA T T A A TCGA AACCA AC T AGAG T TG T TG 3600

3601 TCA TGCCAGCACAGTGAG T T ACAGGACA T T TGGA T A TCA TCA AA AC TGCACA AGC T TGG TCA AGCCA TGCCACAGGAC TCCAGA A T AGC TC TGGC TGA A A 3700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3601 TCA TGCCAGCACAGTGAG T T ACAGGACA T T TGGA T A TCA TCA AA AC TGCACA AGC T TGG TCA AGCCA TGCCACAGGAC TCCAGA A T AGC TC TGGC TGA A A 3700

3701 A AA AA TCACCGAGAACCA AAG T ACAGA A AGCAC TGAA TCA AA A TGCGC T AACA T T ACAGGAA AA ACC T AGG T TG T T TC T TCC TCAA ACACAGA T AA AA T T 3800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3701 A AA AA TCACCGAGAACCA AAG T ACAGA A AGCAC TGAA TCA AA A TGCGC T AACA T T ACAGGAA AA ACC T AGG T TG T T TC T TCC TCAA ACACAGA T AA AA T T 3800

3801 CCA T AGGT T A TC TGAGG T ACCACAGGAGAA AA AA A AAGACAGG T TGT T TGGC T A TGA AG TGG TGAA TGAGCA AA TCA AA AC TGCAGGC TCCAG TGACCCA 3900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3801 CCA T AGGT T A TC TGAGG T ACCACAGGAGAA AA AA A AAGACAGG T TGT T TGGC T A TGA AG TGG TGAA TGAGCA AA TCA AA AC TGCAGGC TCCAG TGACCCA 3900

3901 CCAGGCA TCG T TCCAGTGAA A AACGACA T TGC TCCG TG T A ACCA A T A T AG TGA TC TGC TC TCCCA T A A TCC TC TG TCAG T T TCACAG T TGA A AACAGCA T 4000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3901 CCAGGCA TCG T TCCAGTGAA A AACGACA T TGC TCCG TG T A ACCA A T A T AG TGA TC TGC TC TCCCA T A A TCC TC TG TCAG T T TCACAG T TGA A AACAGCA T 4000

4001 CC T TG T T A ACCAGACCA AGTGAA AACACACAGA TG T T T ACAGAA A AA TG T A A T TC TCAGG T ACAGCA AGCAG TGA ACG T TGG TCAGACACA TCC T T TGCC 4100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4001 CC T TG T T A ACCAGACCA AGTGAA AACACACAGA TG T T T ACAGAA A AA TG T A A T TC TCAGG T ACAGCA AGCAG TGA ACG T TGG TCAGACACA TCC T T TGCC 4100

4101 TCA AAC T T T T AG TCAGTC T A ACC TGAGAGC TGGTGAA ACA TGCGG TGAAGA T A AAGCC T A TG TCCAGCAGGG TGC TG T TGA TCA ACGGG T AGA TCCGA AG 4200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4101 TCA AAC T T T T AG TCAGTC T A ACC TGAGAGC TGGTGAA ACA TGCGG TGAAGA T A AAGCC T A TG TCCAGCAGGG TGC TG T TGA TCA ACGGG T AGA TCCGA AG 4200

4201 TCGCAGA TGC TGCC TGT T TCC TGCAGTGCGGG TCAGG TGCCAGGCAC TG TGGA AGC TC TCAGGA ACA TGGAG TG TGCAGG TGAAG T T ACCA T TC T A ACG T 4300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4201 TCGCAGA TGC TGCC TGT T TCC TGCAGTGCGGG TCAGG TGCCAGGCAC TG TGGA AGC TC TCAGGA ACA TGGAG TG TGCAGG TGAAG T T ACCA T TC T A ACG T 4300

4301 CAAGA AGT T TGGG T AC TGACCA TCCACAGAGCACAGGCGAC TCAGGG TG T TC TCCAGCA A AA AACACAC TCAGCAG T T T TC TCGAA TCACC T A TGA AG T T 4400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4301 CAAGA AGT T TGGG T AC TGACCA TCCACAGAGCACAGGCGAC TCAGGG TG T TC TCCAGCA A AA AACACAC TCAGCAG T T T TC TCGAA TCACC T A TGA AG T T 4400

4401 TC TCGA T AC TCC T ACAA A AA A T T T A A T AGA T ACACC T ACA AA AA A AGGACAG TC TGA A T TGCCA AC T TG TGAC TG TG T TGAGCA AA T T A T TGAGAA AGA T 4500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4401 TC TCGA T AC TCC T ACAA A AA A T T T A A T AGA T ACACC T ACA AA AA A AGGACAG TC TGA A T TGCCA AC T TG TGAC TG TG T TGAGCA AA T T A T TGAGAA AGA T 4500

4501 GAAGGCCCGT A T T ACACACACC TCGGGACAGGACCAAG TG T TGC TGC TG TGAGAGAA A T A A TGGAGA ACAGG T A TGGAGCA A AAGGA AGCGC TG TGAGA A 4600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4501 GAAGGCCCGT A T T ACACACACC TCGGGACAGGACCAAG TG T TGC TGC TG TGAGAGAA A T A A TGGAGA ACAGG T A TGGAGCA A AAGGA AGCGC TG TGAGA A 4600

4601 T AGAGG T AGTCG T T T A T ACAGGA AAGGA AGGA AA A AGC TC TCAGGGG TG TCCGA T TGCCA AG TGGG TGA T ACGA AGA AG T AG TGA TGAGGAGAAG T TGC T 4700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4601 T AGAGG T AGTCG T T T A T ACAGGA AAGGA AGGA AA A AGC TC TCAGGGG TG TCCGA T TGCCA AG TGGG TGA T ACGA AGA AG T AG TGA TGAGGAGAAG T TGC T 4700

4701 A TGC T TGG T ACG TCAGCG TGCGGGACACCAC TGTCAGAC TGC TG TCA T AG TGA T TC TCA T AC TGGCG TGGGAGGGGA TCCC TCA TC TCC TGGC TGA T ACG 4800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4701 A TGC T TGG T ACG TCAGCG TGCGGGACACCAC TGTCAGAC TGC TG TCA T AG TGA T TC TCA T AC TGGCG TGGGAGGGGA TCCC TCA TC TCC TGGC TGA T ACG 4800

4801 C TG T ACAA AGAGC TGACGCAGAGCC TCAGA AA A T ACGGC TGTCCCACGAGCCGCAGA TG TGCAC TGA A TGAAGACCG T ACA TG TGCA TG TCAGGGAC T TG 4900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4801 C TG T ACAA AGAGC TGACGCAGAGCC TCAGA AA A T ACGGC TGTCCCACGAGCCGCAGA TG TGCAC TGA A TGAAGACCG T ACA TG TGCA TG TCAGGGAC T TG 4900

4901 A TCCAGAA ACA TG TGGAGCA TCG T TC TCA T T TGGC TG T TCA TGGAGT A TG T A T T TCA A TGGA TG T A A A T TCGCCAGA AGCA A AA ACCCCAGGAA A T T T AG 5000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4901 A TCCAGAA ACA TG TGGAGCA TCG T TC TCA T T TGGC TG T TCA TGGAGT A TG T A T T TCA A TGGA TG T A A A T TCGCCAGA AGCA A AA ACCCCAGGAA A T T T AG 5000

5001 GC T TC TCAC TGA TGACCC T A A ACAAGAGGA AC T TC T TGAACA T A A T T TGCA A AC T T T AGC T AC TGA TG TGGC TCCGG T T T A T AA AA AGC T TGC TCC TGA A 5100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5001 GC T TC TCAC TGA TGACCC T A A ACAAGAGGA AC T TC T TGAACA T A A T T TGCA A AC T T T AGC T AC TGA TG TGGC TCCGG T T T A T AA AA AGC T TGC TCC TGA A 5100

5101 GC T T TCCAGA ACCAGGTGGA A AA TGAACACA TGGGCCCAGAC TG TCGGC T TGGA TCCAAGGACGG T AGGCC T T TC TC TGG TG TCACAGC T TGCA T AGA T T 5200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5101 GC T T TCCAGA ACCAGGTGGA A AA TGAACACA TGGGCCCAGAC TG TCGGC T TGGA TCCAAGGACGG T AGGCC T T TC TC TGG TG TCACAGC T TGCA T AGA T T 5200

5201 T T TGTGCCCA TGCCCA T A AGGACACACA T A ACA TGCACAA TGGA AGCAC TG TGG TC TG T ACA T T AACAA AGGAGGACAACCGGAGAG TCGGGG TGA T TCC 5300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5201 T T TGTGCCCA TGCCCA T A AGGACACACA T A ACA TGCACAA TGGA AGCAC TG TGG TC TG T ACA T T AACAA AGGAGGACAACCGGAGAG TCGGGG TGA T TCC 5300

5301 A AG TGA TGAGCAGC TCCA TG TG T T ACC TC TC T ACA AA A T T TCACA AACAGA TGAA T T TGGCAC TGA AGAGGGA T TGGAAGC T AAGA T AA AAGCCGGAGCC 5400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5301 A AG TGA TGAGCAGC TCCA TG TG T T ACC TC TC T ACA AA A T T TCACA AACAGA TGAA T T TGGCAC TGA AGAGGGA T TGGAAGC T AAGA T AA AAGCCGGAGCC 5400

5401 A T ACAGGTGC TCACAGCG T T TCCCAGAGAAGT ACGGA TGT T AGCCGAGCC TC TGAGAGC T ACAA AGA AA A AGAA ACC TGACACA AGGAGGACCCCGAG TG 5500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5401 A T ACAGGTGC TCACAGCG T T TCCCAGAGAAGT ACGGA TGT T AGCCGAGCC TC TGAGAGC T ACAA AGA AA A AGAA ACC TGACACA AGGAGGACCC TGAG TG 5500
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Cloned 5501 A AA AGCAGCA A T T AG TGGA T A AGAA A T A T TCA ACACCA A T AA AAC TGAA AAC TGA AGCGCCAGA AA A TC TCAG T A ACAC T T TGCA T TGC T T AGGGA ACA A 5600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NCBI database 5501 A AA AGCAGCA A T T AG TGGA T A AGAA A T A T TCA ACACCA A T AA AAC TGAA AAC TGA AGCGCCAGA AA A TC TCAG T A ACAC T T TGCA T TGC T T AGGGA ACA A 5600

5601 AGCAGA TGC T T T A AA ACC TGGGA T T AA A ACGGAGAC T TC TGA TCACC TC TG TGCCA TGA A ACA T AC T TCA AACAC T ACGAA A AA T TGC TCCC T A T T AA A A 5700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5601 AGCAGA TGC T T T A AA ACC TGGGA T T AA A ACGGAGAC T TC TGA TCACC TC TG TGCCA TGA A ACA T AC T TCA AACAC T ACGAA A AA T TGC TCCC T A T T AA A A 5700

5701 CAG T A T ACGGC T TCCCCCCC T T T T A AGG TGGA T AG T T T ACA TCC T T A T TCA TCG T T AGCACA T A AGCC TGGA A T A ACAGCAG TGAC T AA T A T TCAACA AG 5800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5701 CAG T A T ACGGC T TCCCCCCC T T T T A AGG TGGA T AG T T T ACA TCC T T A T TCA TCG T T AGCACA T A AGCC TGGA A T A ACAGCAG TGAC T AA T A T TCAACA AG 5800

5801 A T T T T TCAGT TCCC T ACGGG T A T T T TGA A TGCAG T AG T AAGCAACC TCACG TGACACC T T A T A T T A A T TG T A AGA AC T T TGA TG TG TC TG TCAA AGA T T A 5900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5801 A T T T T TCAGT TCCC T ACGGG T A T T T TGA A TGCAG T AG T AAGCAACC TCACG TGACACC T T A T A T T A A T TG T A AGA AC T T TGA TG TG TC TG TCAA AGA T T A 5900

5901 T AC TGGAA T T T TGC TGA A TGA T A AGA TGAACGGTG TGCCGCCAA T TC T TCCAGAGG TCAC TGC TCCAGGCCCCCCAGCCCACAA AGACCCCC TGCCCAG T 6000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5901 T AC TGGAA T T T TGC TGA A TGA T A AGA TGAACGGTG TGCCGCCAA T TC T TCCAGAGG TCAC TGC TCCAGGCCCCCCAGCCCACAA AGACCCCC TGCCCAG T 6000

6001 A T AC T TGA ACA TCAGCCAGACAAGCAGA A T TG TCAGCC TCAG TCAGACAG T TC TCC T TC T TCACAGA TGA TCAGC TC T TGCGA T T TG TCGG T ACCG T T A A 6100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

6001 A T AC T TGA ACA TCAGCCAGACAAGCAGA A T TG TCAGCC TCAG TCAGACAG T TC TCC T TC T TCACAGA TGA TCAGC TC T TGCGA T T TG TCGG T ACCG T T A A 6100

6101 GC TC TCCAGCAA AGGACGCAG T TGGAA A TGAAGCCGAC TG T TCCCACAGA TGCCCGG TGGAA AAGGG T AGC TCCCA TCGAGA ACAGA TG TG TGA T T T TGA 6200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

6101 GC TC TCCAGCAA AGGACGCAG T TGGAA A TGAAGCCGAC TG T TCCCACAGA TGCCCGG TGGAA AAGGG T AGC TCCCA TCGAGA ACAGA TG TG TGA T T T TGA 6200

6201 C TGCAC TGACGA A AAGCA AA ACAGTGCAC TGGGACAACCGAC TGAC TC TGA AGAA AA AGC TGAGGA A A TG TGG TCAGACAGCGAGCACA AC T T T T TGGA T 6300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

6201 C TGCAC TGACGA A AAGCA AA ACAGTGCAC TGGGACAACCGAC TGAC TC TGA AGAA AA AGC TGAGGA A A TG TGG TCAGACAGCGAGCACA AC T T T T TGGA T 6300

6301 GA TGACA TCGGCGGCGTCGC TG TGGCACC T TC TCA TGG T TC T A TCC T AA TCGA A TG TGCGAGACG TGAAC TCCA TGC T ACCACACC T A T T A AGA AACCCA 6400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

6301 GA TGACA TCGGCGGCGTCGC TG TGGCACC T TC TCA TGG T TC T A TCC T AA TCGA A TG TGCGAGACG TGAAC TCCA TGC T ACCACACC T A T T A AGA AACCCA 6400

6401 ACCGCA A TCA TCCCACGCGGA TC TCC T T AG T A T TC T ACCA ACACA AA AA T T T A AA TGAGCCA AA ACA TGG T T T AGCCA TG TGGGAAGCA AAGA TGGC TGA 6500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

6401 ACCGCA A TCA TCCCACGCGGA TC TCC T T AG T A T TC T ACCA ACACA AA AA T T T A AA TGAGCCA AA ACA TGG T T T AGCCA TG TGGGAAGCA AAGA TGGC TGA 6500

6501 GAGGGCGA AAGA A AA AGA AA A AGAAGCAGA AAGA T T AGGA ACAGAGA ACAC TGAAC TGA AC TCCAGCAGCAGGA A AACA AAGCA AACAAG TGAA AACAGA 6600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

6501 GAGGGCGA AAGA A AA AGA AA A AGAAGCAGA AAGA T T AGGA ACAGAGA ACAC TGAAC TGA AC TCCAGCAGCAGGA A AACA AAGCA AACAAG TGAA AACAGA 6600

6601 GAGA T T T T T T A TGAGGACAA TGAGT TCA ACCA AA T TCCA TCACGCAGAGCA T T AACAG T A AC T A AAGA T A ACG T A A T AACAG T A TC T TC T T A TGCCC T T A 6700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

6601 GAGA T T T T T T A TGAGGACAA TGAGT TCA ACCA AA T TCCA TCACGCAGAGCA T T AACAG T A AC T A AAGA T A ACG T A A T AACAG T A TC T TC T T A TGCCC T T A 6700

6701 CGCGAG T TGCAGGGCC T T ACA ACCA T TGGGCA T AG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

6701 CGCGAG T TGCAGGGCC T T ACA ACCA T TGGGCA T AG
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B
Cloned 1 A TGGA ACAGGACAGA ACCA TCCA TG T TGACGGCA A T AGA T TGAG TCCA T T T T T AA T A TCACA ACC T TC TCACA T T TGCCAGGCAGACCC T TC TGCAG TGA 100

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NCBI database 1 A TGGA ACAGGACAGA ACCA TCCA TG T TGACGGCA A T AGA T TGAG TCCA T T T T T AA T A TCACA ACC T TC TCACA T T TGCCAGGCAGACCC T TC TGCAG TGA 100

101 AGC T ACAGAACGGAAGTCCAGCA ACAGAGAGGCC TGAGGTCGAAG TCAACGGCAACCACA AGCGGC TG T TCA A T A AGAGCA AC T ACAGAGAGCCCCACGC 200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

101 AGC T ACAGAACGGAAGTCCAGCA ACAGAGAGGCC TGAGGTCGAAG TCAACGGCAACCACA AGCGGC TG T TCA A T A AGAGCA AC T ACAGAGAGCCCCACGC 200

201 A AAGGGAAGCCCA AACCACCGCA T T AGCCC TGACC T T T T ACA AGAGA AGAA AGCA TGC TCCA T A T A T A TGCA AA A TGG TGGGA T AA A ACGCAC T T T T AG T 300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

201 A AAGGGAAGCCCA AACCACCGCA T T AGCCC TGACC T T T T ACA AGAGA AGAA AGCA TGC TCCA T A T A T A TGCA AA A TGG TGGGA T AA A ACGCAC T T T T AG T 300

301 GAGCCC TC TC TG T T TGGAC T TCA ACAGAGCAAGA A AG TGA AACA AGACA AAGAGG T A AA TGGAGAA A AAGC TGAGCCAGAGGA T AAC T A TGA AACACCA A 400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

301 GAGCCC TC TC TG T T TGGAC T TCA ACAGAGCAAGA A AG TGA AACA AGACA AAGAGG T A AA TGGAGAA A AAGC TGAGCCAGAGGA T AAC T A TGA AACACCA A 400

401 GCA TC TCCAA T TGC T ACAGTGAGAAGA A A TC TGAGA TGGGACAAGAA AA TGA AGC T T TGGAG T TGA TGCCG TCA ACA AGA T ACA ACAG TGG TGG T TCAGA 500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

401 GCA TC TCCAA T TGC T ACAGTGAGAAGA A A TC TGAGA TGGGACAAGAA AA TGA AGC T T TGGAG T TGA TGCCG TCA ACA AGA T ACA ACAG TGG TGG T TCAGA 500

501 AGACCC TCGTGA AC TCC TGA T TCAGGA TGAGCAGGAGGGGGA AA ACA T T AA T TGCCACA ACAGGGACA T TG TC T T AC T AC TCAAGA ACA AGGCGG TGCCA 600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

501 AGACCC TCGTGA AC TCC TGA T TCAGGA TGAGCAGGAGGGGGA AA ACA T T AA T TGCCACA ACAGGGACA T TG TC T T AC T AC TCAAGA ACA AGGCGG TGCCA 600

601 A TGCC T AA TGGTGC T ACAGT T TC TGCC TC T TCCA TGGACAGCA TGCA TGG TGA AC TCC TGGAGA AA ACAC TG TC TCA A T A T T A TCCAGA ACA TG T T TCCA 700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

601 A TGCC T AA TGGTGC T ACAGT T TC TGCC TC T TCCA TGGACAGCA TGCA TGG TGA AC TCC TGGAGA AA ACAC TG TC TCA A T A T T A TCCAGA ACA TG T T TCCA 700

701 T AGCA A TGCAGA AGA ACACA TC TCA T A TCA A TGCCA T T ACCAG TCAGGC T AC T AA TGAG T TG TCCCACGAGACA ACGCA T TCA TCCCA T ACC TCAGGGCA 800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

701 T AGCA A TGCAGA AGA ACACA TC TCA T A TCA A TGCCA T T ACCAG TCAGGC T AC T AA TGAG T TG TCCCACGAGACA ACGCA T TCA TCCCA T ACC TCAGGGCA 800

801 GA TCAC T TCCCCACAGACC TCAA AC TC TGAGC TGCC TCAAGTGCCAGC TG T AG TGG T T AC TGAGG TC T ACGG TGC TGA TGAC TCCAG T A AGCCACC TG T A 900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

801 GA TCAC T TCCCCACAGACC TCAA AC TC TGAGC TGCC TCAAGTGCCAGC TG T AG TGG T T AC TGAGG TC T ACGG TGC TGA TGAC TCCAG T A AGCCACC TG T A 900

901 T TGCCAGG T AGC TGT TCAC T TCAGA AACCAGA AC T ACAGC T ACAGCAGCAGA T TCCAGGC T A TGA T ACACACCGG T T ACC T T T AGGA AACAG TGC TG T TC 1000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

901 T TGCCAGG T AGC TGT TCAC T TCAGA AACCAGA AC T ACAGC T ACAGCAGCAGA T TCCAGGC T A TGA T ACACACCGG T T ACC T T T AGGA AACAG TGC TG T TC 1000

1001 A TGGA AGCGT AGGGCAGG T TCCCAA TCA AGACC TC TC TC T AAG T TCCAGCAG T AACC TGCAAGC TCAGA A TGC TGCA TCAGA AAGG T T T TC TGAGCAAGC 1100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1001 A TGGA AGCGT AGGGCAGG T TCCCAA TCA AGACC TC TC TC T AAG T TCCAGCAG T AACC TGCAAGC TCAGA A TGC TGCA TCAGA AAGG T T T TC TGAGCAAGC 1100

1101 AGAGA A AA A TGG TGC T T TC T T T ACACAGAAC TCA A TG T T TCACA A AGA T TCC TCA AC TCC TCC TGC TCCAGA AA TGA ACAG TGCAC TG TCCG TCA TGG TG 1200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1101 AGAGA A AA A TGG TGC T T TC T T T ACACAGAAC TCA A TG T T TCACA A AGA T TCC TCA AC TCC TCC TGC TCCAGA AA TGA ACAG TGCAC TG TCCG TCA TGG TG 1200

1201 CGAGA AGGA TGCCA T TCC T A TGACA ACAGA TGCA A TGA AAC TC T TCC TGGAGAGA TCAAGAACGAAGGGCAACA TCAGGGACCA A TGCCAGA AAG TCCCG 1300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1201 CGAGA AGGA TGCCA T TCC T A TGACA ACAGA TGCA A TGA AAC TC T TCC TGGAGAGA TCAAGAACGAAGGGCAACA TCAGGGACCA A TGCCAGA AAG TCCCG 1300

1301 GCC TCAGCCA ACAGCAAC T TCACCCCCAGCAA AGGC T TCCGCAGCAGGTGCA A ACG TCGCAGCACA A AG TCAGCCACAGCGA TCCCCGAGC TGC TGCAGC 1400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1301 GCC TCAGCCA ACAGCAAC T TCACCCCCAGCAA AGGC T TCCGCAGCAGGTGCA A ACG TCGCAGCACA A AG TCAGCCACAGCGA TCCCCGAGC TGC TGCAGC 1400

1401 CGCC TCCA T TCAGCAGCACCCAGAAGA A A TGCCGCCGCCGCCA TCAGAGCC TCCCC TCCA AA ACC TGCA TGCG TGCGGA AGCGA TGG TGAG T TGCC TCA A 1500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1401 CGCC TCCA T TCAGCAGCACCCAGAAGA A A TGCCGCCGCCGCCA TCAGAGCC TCCCC TCCA AA ACC TGCA TGCG TGCGGA AGCGA TGG TGAG T TGCC TCA A 1500

1501 C TG TG TCAGCGT T TCCCAGGACAGAGAGAACC TGAGA T TCC TCC TGACA AAGA AA AGGACCA AG TGA AAGAG TC TG TGCAACAGCC TCAGCG T T AC TCA A 1600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1501 C TG TG TCAGCGT T TCCCAGGACAGAGAGAACC TGAGA T TCC TCC TGACA AAGA AA AGGACCA AG TGA AAGAG TC TG TGCAACAGCC TCAGCG T T AC TCA A 1600

1601 AGCCAGCC TGGA T AGAA T TGG T T TCCACGCCG T TCCGGCAGGGAGAGC T TCCCCACA AGCCA AACGA AGCA T T AC TGCGA TCAA T TC T TCAG T ACCAGGC 1700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1601 AGCCAGCC TGGA T AGAA T TGG T T TCCACGCCG T TCCGGCAGGGAGAGC T TCCCCACA AGCCA AACGA AGCA T T AC TGCGA TCAA T TC T TCAG T ACCAGGC 1700

1701 A AA T ACA TCCAA AGCAGC T T A T A TGAA ACAGT A TGC TGGA AG TCC TGA TGCA T T A AAGGGGCCG TCGGGACAGCCCCAGAGCCAGA AGA T A A TGCA ACA A 1800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1701 A AA T ACA TCCAA AGCAGC T T A T A TGAA ACAGT A TGC TGGA AG TCC TGA TGCA T T A AAGGGGCCG TCGGGACAGCCCCAGAGCCAGA AGA T A A TGCA ACA A 1800

1801 GAACA A A T TCCCC TGCAG T ACAA AAGCGAGAGC TCCCAGA TGCAGCAGCA TCCCACAGC TGACC TGCAGC TGC TG T TCCAA A AGCAC TCACCGCAGCCAC 1900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1801 GAACA A A T TCCCC TGCAG T ACAA AAGCGAGAGC TCCCAGA TGCAGCAGCA TCCCACAGC TGACC TGCAGC TGC TG T TCCAA A AGCAC TCACCGCAGCCAC 1900

1901 AGC TCACA AAGA TGGA T TCCC TGC TCA AG TCCCGAG TGCAGCAACACCC TCCACAGCAGC TCCA T T TCCAGCAACAAC T TGA ACAACAA AC TGA ACAGCC 2000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1901 AGC TCACA AAGA TGGA T TCCC TGC TCA AG TCCCGAG TGCAGCAACACCC TCCACAGCAGC TCCA T T TCCAGCAACAAC T TGA ACAACAA AC TGA ACAGCC 2000

2001 T T T AGGGGCCCCGC TGA A ACAGCAGCAC T TGA A TCCCCAGCCAGGGGAA AG TGAACAG T TC T TGCA T TCACACA T T T TGCA ACAGA TGC TCCAA AAGCAG 2100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2001 T T T AGGGGCCCCGC TGA A ACAGCAGCAC T TGA A TCCCCAGCCAGGGGAA AG TGAACAG T TC T TGCA T TCACACA T T T TGCA ACAGA TGC TCCAA AAGCAG 2100

2101 ACACAGCAGACACAGA TGC TG TGCAGTCCGCAGC T AAC TCCA AACCAGCAACAGGC TC TGCA AA TGA AA AG T AA AGA ACCGCCCCA A AC T A T TCCCCAC T 2200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2101 ACACAGCAGACACAGA TGC TG TGCAGTCCGCAGC T AAC TCCA AACCAGCAACAGGC TC TGCA AA TGA AA AG T AA AGA ACCGCCCCA A AC T A T TCCCCAC T 2200

2201 CCCAA AGCAACGCGGAGCAGCAGCCAGACAGGACA TCC T TCAG TCAGCCCA A AGCAGA TGAG TGC T T TCA AACCGGGAA T A AG T ACA TGAA ACCAACCGC 2300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2201 CCCAA AGCAACGCGGAGCAGCAGCCAGACAGGACA TCC T TCAG TCAGCCCA A AGCAGA TGAG TGC T T TCA AACCGGGAA T A AG T ACA TGAA ACCAACCGC 2300

2301 A T TCCCAC TGCA T AGCCC TCAGCAAGGGC T AGAGCAGG T ACAGAGCA TGAACA ACAA AAC TCCCC T T T ACAGCCAGA AA ACA AGCAC TGG TC TGCAGCA T 2400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2301 A T TCCCAC TGCA T AGCCC TCAGCAAGGGC T AGAGCAGG T ACAGAGCA TGAACA ACAA AAC TCCCC T T T ACAGCCAGA AA ACA AGCAC TGG TC TGCAGCA T 2400

2401 CCC TGCCCAA ACA ACGTGCAC T TGA TG TCAGAGA AGACGGAGAA TGCCGCA A A TC T TGA ACAC T TCGGAGCCAACAA AGCGCG TGAC T TGCA ACACG TGC 2500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2401 CCC TGCCCAA ACA ACGTGCAC T TGA TG TCAGAGA AGACGGAGAA TGCCGCA A A TC T TGA ACAC T TCGGAGCCAACAA AGCGCG TGAC T TGCA ACACG TGC 2500

2501 AGT A T T TC TCAA A T A AC T TGCCCCCCA AGCAAGA TG TGAA TCAC TGT T T TCA AGAGCAAGAGCA ACAGACGCAACAAGC T TCAG T T A T ACAGC TGCCACA 2600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2501 AGT A T T TC TCAA A T A AC T TGCCCCCCA AGCAAGA TG TGAA TCAC TGT T T TCA AGAGCAAGAGCA ACAGACGCAACAAGC T TCAG T T A T ACAGC TGCCACA 2600

2601 AGGC T A TGGTGG T AGCC TCAG TCAAGA TCCCCCG TGCCAACAGGCCGCACCGA TGCCCCAGCGG T AC T T ACCGCACAGCCAGCA AAC TCC TGCACAC TCA 2700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2601 AGGC T A TGGTGG T AGCC TCAG TCAAGA TCCCCCG TGCCAACAGGCCGCACCGA TGCCCCAGCGG T AC T T ACCGCACAGCCAGCA AAC TCC TGCACAC TCA 2700
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Cloned 2701 CAAGA TCAGAGAGGC TG TCA T T TGCAGAGCCA AGCCCCAA AGGA T T T TCACA AGCACGC TGC TC T A AGG TGGCA TC TC T T ACAGAA ACAGGAGCAACA AG 2800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NCBI database 2701 CAAGA TCAGAGAGGC TG TCA T T TGCAGAGCCA AGCCCCAA AGGA T T T TCACA AGCACGC TGC TC T A AGG TGGCA TC TC T T ACAGAA ACAGGAGCAACA AG 2800

2801 CA T ACCAGCA ACCCA AA ACCGAGAC TGGCGCCGG TGCAGCACGCA AGCC T A T A AA AA T TGAGGC TGGAGCAA AG TC T AAC T T T TGCA TGCG TC TG TCAGC 2900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2801 CA T ACCAGCA ACCCA AA ACCGAGAC TGGCGCCGG TGCAGCACGCA AGCC T A T A AA AA T TGAGGC TGGAGCAA AG TC T AAC T T T TGCA TGCG TC TG TCAGC 2900

2901 TGGGCAGC TGGA A AACA A AA TG TGGAA A AA AACA A T T A AACA AGAGA A TCAGCAC T T TGGC TG TGAGAACACACA ACAA AAGAGCA TCA TCGAGACAA TG 3000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2901 TGGGCAGC TGGA A AACA A AA TG TGGAA A AA AACA A T T A AACA AGAGA A TCAGCAC T T TGGC TG TGAGAACACACA ACAA AAGAGCA TCA TCGAGACAA TG 3000

3001 GAACAGCAGC T A A AACAGA T ACAGG TCA AA TCAC TG T T TGA TCACAAGAC T T T T AC TG TCAA A TCACC T A AACACG TGA AGG T TGA A ACAGCAGGCCC T A 3100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3001 GAACAGCAGC T A A AACAGA T ACAGG TCA AA TCAC TG T T TGA TCACAAGAC T T T T AC TG TCAA A TCACC T A AACACG TGA AGG T TGA A ACAGCAGGCCC T A 3100

3101 T T ACCA TCC T A TCCAGA A ACACCAG TGC TGCAGA A T T TGA T AC TCACACCCCGA TC T T AGAACAGCA AGCAA A TG TG TC TGC TGAGA AA ACCCCGACCA A 3200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3101 T T ACCA TCC T A TCCAGA A ACACCAG TGC TGCAGA A T T TGA T AC TCACACCCCGA TC T T AGAACAGCA AGCAA A TG TG TC TGC TGAGA AA ACCCCGACCA A 3200

3201 A AGAACAGC TGGA AC TG T TC TCA A T AA T T T T T T AGAC TCACC T TCCA AG T T A T TGGA T AC TCC TG T A AA A AA T T T A T TGGACACACC TGCCA AA ACCCAG 3300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3201 A AGAACAGC TGGA AC TG T TC TCA A T AA T T T T T T AGAC TCACC T TCCA AG T T A T TGGA T AC TCC TG T A AA A AA T T T A T TGGACACACC TGCCA AA ACCCAG 3300

3301 T A TGA T T TCCCA TC T TGCAGC TG TG T TGAGCA AA T T A T TGAA AA AGA TGAAGG TCC T T TC T A T ACCCACC T AGGAGCCGG TCC T AA TG TGGCAGC T A T T A 3400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3301 T A TGA T T TCCCA TC T TGCAGC TG TG T TGAGCA AA T T A T TGAA AA AGA TGAAGG TCC T T TC T A T ACCCACC T AGGAGCCGG TCC T AA TG TGGCAGC T A T T A 3400

3401 GAGAA A TCA TGGA AGAA AGA T T TGGACAGA AGGG T AA AGC T A T A AGGA T TGAGAGGG T TG TC T ACAC TGGGA AAGAAGGCA A AAG T TC TCA AGGA TG TCC 3500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3401 GAGAA A TCA TGGA AGAA AGA T T TGGACAGA AGGG T AA AGC T A T A AGGA T TGAGAGGG T TG TC T ACAC TGGGA AAGAAGGCA A AAG T TC TCA AGGA TG TCC 3500

3501 A A T TGC T A AA TGGGT AG TCCGCAGA AGCAG TCAGGAGGAA AAGC TGC TC TGCC TGG TGCG TGAGCGAGCGGGCCACACG TGCGAGACGGCGG TGA T TG TG 3600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3501 A A T TGC T A AA TGGGT AG TCCGCAGA AGCAG TCAGGAGGAA AAGC TGC TC TGCC TGG TGCG TGAGCGAGCGGGCCACACG TGCGAGACGGCGG TGA T TG TG 3600

3601 A TCC TCA TCC TGG T T TGGGAGGGAA TCCCA ACCAGCC TGGC TGACAAGC TC T A T TCCGA AC TCACCGACAC TC TCAGAA AG T ACGGCACGC TCACGAACC 3700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3601 A TCC TCA TCC TGG T T TGGGAGGGAA TCCCA ACCAGCC TGGC TGACAAGC TC T A T TCCGA AC TCACCGACAC TC TCAGAA AG T ACGGCACGC TCACGAACC 3700

3701 GGCGC TGCGCCC TCA ACGAAGAACGGAC T TGTGC T TG TCA AGGGC TGGACCC TGA AAC T TG TGG TGC T TCA T T T TCC T T TGG T TGC TCC TGGAGCA TG T A 3800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3701 GGCGC TGCGCCC TCA ACGAAGAACGGAC T TGTGC T TG TCA AGGGC TGGACCC TGA AAC T TG TGG TGC T TCA T T T TCC T T TGG T TGC TCC TGGAGCA TG T A 3800

3801 C T ACA A TGGT TG T AAGT T TGCCAGA AGCAAGA T TCCA AGA AAG T T T A AGC TGA TGGGGGA TGA TCC T AA AGAGGA AGAA AA AC T AGA A TCCCA T T TGCAG 3900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3801 C T ACA A TGGT TG T AAGT T TGCCAGA AGCAAGA T TCCA AGA AAG T T T A AGC TGA TGGGGGA TGA TCC T AA AGAGGA AGAA AA AC T AGA A TCCCA T T TGCAG 3900

3901 A A TC TG TCAACCC TGA TGGCACCCACC T ACAAGA AGC T TGCACC TGA TGCA T A T A ACAACCAGA TCGAG T ACGA ACACAGAGCGCCCGAG TG TCGCC TGG 4000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3901 A A TC TG TCAACCC TGA TGGCACCCACC T ACAAGA AGC T TGCACC TGA TGCA T A T A ACAACCAGA TCGAG T ACGA ACACAGAGCGCCCGAG TG TCGCC TGG 4000

4001 G T T T A A AAGA AGG TCGCCCA T TC TCAGGGG TCAC TGCC TGCC TGGAC T TC TGCGCCCA TGC TCACAGAGAC T TGCACAA T A TGCAGA ACGGGAG T ACAC T 4100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4001 G T T T A A AAGA AGG TCGCCCA T TC TCAGGGG TCAC TGCC TGCC TGGAC T TC TGCGCCCA TGC TCACAGAGAC T TGCACAA T A TGCAGA ACGGGAG T ACAC T 4100

4101 GGT T TGCACAC T A AC T AGAGA AGACAA TCG TGAA A T TGGCCA AACACC TGA AGA TGAGCAGC TCCACG TGC TCCCC T TG T ACAA AG TC TC TGA TG TGGA T 4200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4101 GGT T TGCACAC T A AC T AGAGA AGACAA TCG TGAA A T TGGCCA AACACC TGA AGA TGAGCAGC TCCACG TGC TCCCC T TG T ACAA AG TC TC TGA TG TGGA T 4200

4201 GAG T TCGGAAGCAC TGA AGGCCAGGAGGAGAAGA AGAGGA A TGGCAGCA TCCAGG TCC T T ACC TCC T T TCG TCGGAA AG T A AGGA TG T T AGCAGAGCCGG 4300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4201 GAG T T TGGAAGCAC TGA AGGCCAGGAGGAGAAGA AGAGGA A TGGCAGCA TCCAGG TCC T T ACC TCC T T TCG TCGGAA AG T A AGGA TG T T AGCAGAGCCGG 4300

4301 T T A AGACG TGCCGGCAA AGGA AGC T AGA AGCA AAGAA AGCAGC TGCAGA AA AGC T T TCC TCC T TGGAGA A TGGG TC T AGCA A AGC TGAA AGAGACA AG TC 4400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4301 T T A AGACG TGCCGGCAA AGGA AGC T AGA AGCA AAGAA AGCAGC TGCAGA AA AGC T T TCC TCC T TGGAGA A TGGG TC T AGCA A AGC TGAA AGAGACA AG TC 4400

4401 TGC TGCAGCACGCAACA A ACA AGGCAAC TC TGAGGCAGCAGG TCA TGCA AAGCAGC T AGCAGA TC T T T T ACG TC T T TCAGGACCAGCGACACAACAGCAG 4500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4401 TGC TGCAGCACGCAACA A ACA AGGCAAC TC TGAGGCAGCAGG TCA TGCA AAGCAGC T AGCAGA TC T T T T ACG TC T T TCAGGACCAGCGACACAACAGCAG 4500

4501 CAGCAGCA TCCACAGCG T AC TC TCCC T A ACAACCC TCAGTCA AA TGC T A T T A ACAC T T AC TCGGG T TCAGG T TC TGCAA A TC TG T A TG T AAGG T TGCC T A 4600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4501 CAGCAGCA TCCACAGCG T AC TC TCCC T A ACAACCC TCAGTCA AA TGC T A T T A ACAC T T AC TCGGG T TCAGG T TC TGCAA A TC TG T A TG T AAGG T TGCC T A 4600

4601 A TCCAGCCAG TGC T T A TCCA AGC TC T TCA T ACAC T TCAGA TCCC T A TGGAGGG TC TGG TGCCA TGA ACC TC T A T ACCACC TCA TCACAGCC TGCGGGG TC 4700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4601 A TCCAGCCAG TGC T T A TCCA AGC TC T TCA T ACAC T TCAGA TCCC T A TGGAGGG TC TGG TGCCA TGA ACC TC T A T ACCACC TCA TCACAGCC TGCGGGG TC 4700

4701 T T A T T T AA A T TC T TCCAG TCCCA TGAACCC T T A T TC TGGA TCA T T AAGTCA A A A T AACCAG T A TCCACCC T A TCA A TGCAA TGGAA ACA T ACAGA TGGAC 4800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4701 T T A T T T AA A T TC T TCCAG TCCCA TGAACCC T T A T TC TGGA TCA T T AAGTCA A A A T AACCAG T A TCCACCC T A TCA A TGCAA TGGAA ACA T ACAGA TGGAC 4800

4801 A AC TGCCCC TC T T AC T TGGGC TC T T ACCC T TCCCAGCA TCAGCACA TGGAC T TG T A T AA T TG TCAGAGCCAAGACCC T A TG TCCAA AC T AAGCC T ACCAC 4900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4801 A AC TGCCCC TC T T AC T TGGGC TC T T ACCC T TCCCAGCA TCAGCACA TGGAC T TG T A T AA T TG TCAGAG TCAAGACCC T A TG TCCAA AC T AAGCC T ACCAC 4900

4901 CCA T TCAA ACA T T A T ACCAGCA T AGGT T TGGGAA T AACCAGAG T T T TGG TCCCAAG T AC T TGAA T T ACGGAA ACCAA AA T A TGCAGG T AGAC TC T T TCAG 5000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4901 CCA T TCAA ACA T T A T ACCAGCA T AGGT T TGGGAA T AACCAGAG T T T TGG TCCCAAG T AC T TGAA T T ACGGAA ACCAA AA T A TGCAGG T AGAC TC T T TCAG 5000

5001 T AA T TGCACCA T T AGACCAA A TG T ACACCACG T AGGG TC T T T T TC T TC T T AC TCCACCCACGAGGC TGACGG TCA T T T T A TGGAGG T TGCC TCA AGGC T A 5100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5001 T AA T TGCACCA T T AGACCAA A TG T ACACCACG T AGGG TC T T T T TC T TC T T AC TCCACCCACGAGGC TGACGG TCA T T T T A TGGAGG T TGCC TCA AGGC T A 5100

5101 A AA TC T AA TC TGAGT AA TCCA AGCA TGGAC T A TGCC TCCA TGAG T AA AACCAC TGAACACCA TCACG TGCAACCCCC TCCACA T T T AGCACGCGAC T ACC 5200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5101 A AA TC T AA TC TGAGT AA TCCA AGCA TGGAC T A TGCC TCCA TGAG T AA AACCAC TGAACACCA TCACG TGCAACCCCC TCCACA T T T AGCACGCGAC T ACC 5200

5201 A T TC TGC T TCGAG T A TG T T T AGCGG TCC TCC T AA T TCG T TGCA TC TCCA AA A T AAGGA T AG TGA AA TGA T T TCACA TGCAG T AA ACGGC T TG TC T A ACAC 5300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5201 A T TC TGC T TCGAG T A TG T T T AGCGG TCC TCC T AA T TCA T TGCA TC TCCA AA A T AAGGA T AG TGA AA TGA T T TCACA TGCAG T AA ACGGC T TG TC T A ACAC 5300

5301 GA T TCCAGGTCAGAACCACGA T AGGAC T ACACCCCAAGGTGG T T T AGA T AA A ACAGA TG TGC TGAA TCC TGA AA A AGC TGAGGA TCCCGA TGAAG TC TGG 5400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5301 GA T TCCAGGTCAGAACCACGA T AGGAC T ACACCCCAAGGTGG T T T AGA T AA A ACAGA TG TGC TGAA TCC TGA AA A AGC TGAGGA TCCCGA TGAAG TC TGG 5400

5401 TCAGA T AG TGAACAGAGC T TCC TGGA TCCGGA AA T TGGAGGAG TGGCAG T TGC TCCA TC TCACGGG TCA A T TC TCA T AGAG TG TGCGAA ACG TGAGC TCC 5500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5401 TCAGA T AG TGAACAGAGC T TCC TGGA TCCGGA AA T TGGAGGAG TGGCAG T TGC TCCA TC TCACGGG TCA A T TC TCA T AGAG TG TGCGAA ACG TGAGC TCC 5500
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Cloned 5501 A TGCA ACGACCCCCC TGA AA A ACCCCA ACAGGAACCA TCCCACCAGA A T A TCCC T TG TC T T T T ACCAGCACA AGAGCA TGA ACGAGCCA AA ACACGGGC T 5600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NCBI database 5501 A TGCA ACGACCCCCC TGA AA A ACCCCA ACAGGAACCA TCCCACCAGA A T A TCCC T TG TC T T T T ACCAGCACA AGAGCA TGA ACGAGCCA AA ACACGGGC T 5600

5601 GGC TC TGTGGGAGGCAA AGA TGGC TGAGAAGGCA AGAGAGAAGGAGGAGGA A TG TGA AA A A T ACGG TCCAGAC T ACG TGCC TCAGA A A TC T T ACGGCA A A 5700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5601 GGC TC TGTGGGAGGCAA AGA TGGC TGAGAAGGCA AGAGAGAAGGAGGAGGA A TG TGA AA A A T ACGG TCCAGAC T ACG TGCC TCAGA A A TC T T ACGGCA A A 5700

5701 A AAGCA AAGCGAGAGCC TGC TGAGCCACACGA ACCC TCAGAACCA ACGT ACC TGCGC T TCA TCA AG TC TC T TGCACA AAGGACAC TG TCGG TCACCACGG 5800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5701 A AAGCA AAGCGAGAGCC TGC TGAGCCACACGA ACCC TCAGAACCA ACGT ACC TGCGC T TCA TCA AG TC TC T TGCACA AAGGACAC TG TCGG TCACCACAG 5800

5801 AC TCCACAGT AAC T ACA TC TCCA T A TGCC T T T ACACGGGT T ACAGGGCC T T ACAACAGA T ACA TC T A A

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

5801 AC TCCACAGT AAC T ACA TC TCCA T A TGCC T T T ACACGGGT T ACAGGGCC T T ACAACAGA T ACA TC T A A
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C

Cloned 1 A TGGC TGCCCGGCCCCCCGCCGGCCCCGCGCGCC TGGAGGA TGCCCGCA ACC TGG TGGCC T TC TCGGCGG TGGCCGA AGCGG TG TCC TCC T ACCGGC TGC 100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NCBI database 1 A TGGC TGCCCGGCCCCCCGCCGGCCCCGCGCGCC TGGAGGACGCCCGCA ACC TGG TGGCC T TC TCGGCGG TGGCCGA AGCGG TG TCC TCC T ACCGGC TGC 100

101 CCGCCCCGGC T TCGCCC TCGC TGC TC T ACA AGAAG T T TGACACCGAGA TGAGCCGGGGGGGGC TGGCGCCGCGGGACGGCG TGCCGAGGGGGGAGGACC T 200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

101 CCGCCCCGGC T TCGCCC TCGC TGC TC T ACA AGAAG T T TGACACCGAGA TGAGCCGGGGGGGGC TGGCGCCGCGGGACGGCG TGCCGAGGGGGGAGGACC T 200

201 GCACGCCC TCAAGGCCGCCC TCGCCC TGGCCA AGCACGGCA TGA AGCCCCCCA AC TGCA AC TGCGACGGCCCCGAG TGCCCCGAC T ACC TGGAG TGGC TG 300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

201 GCACGCCC TCAAGGCCGCCC TCGCCC TGGCCA AGCACGGCA TGA AGCCCCCCA AC TGCA AC TGCGACGGCCCCGAG TGCCCCGAC T ACC TGGAG TGGC TG 300

301 GAGCAGAAGA TCCAGGCGGCCC TGGGAGAAGGCCCGC TGCCCCCCGCCCCGCCGCCCCCCGACA AAGG TGC T A TCGC TCCCCCCGCGG TGC TGGAGGCCG 400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

301 GAGCAGAAGA TCCAGGCGGCCC TGGGAGAAGGCCCGC TGCCCCCCGCCCCGCCGCCCCCCGACA AAGG TGC T A TCGC TCCCCCCGCGG TGC TGGAGGCCG 400

401 CCGAGCCG TGCCCGTCGGACGGCC TCCCC T T T TCCCA A AG TGCAC TGAACA TCGCCA AGGAGAAGA ACA TCAGCC TGCAGACGGCCA TCGCCA TCGAGGC 500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

401 CCGAGCCG TGCCCGTCGGACGGCC TCCCC T T T TCCCA A AG TGCAC TGAACA TCGCCA AGGAGAAGA ACA TCAGCC TGCAGACGGCCA TCGCCA TCGAGGC 500

501 GC TCACGCAGC TC TCGGCCGCGC TCCC TCA ACCCGG TGC TGA TGGGCCGCCCCCCCCGCCACCGCCGCCGCCGCCGCCCCCC TCGG TGCCCCCCAC TCCC 600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

501 GC TCACGCAGC TC TCGGCCGCGC TCCC TCA ACCCGG TGC TGA TGGGCCG - CCCCCCCGCCGCCGCCGCCGCCGCCGCCCCCC TCGG TGCCCCCCAC TCCC 599

601 CAGGAGCCGTCCA TCAGCGCGG TGCC TCCG TCCGGGACCGCCGACCC T A TGGCGGAGC TGGAGCAGC TCC TGGGCAGCACCGAA T ACA TCGCCACGGCC T 700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

600 CAGGAGCCGTCCA TCAGCGCGG TGCC TCCG TCCGGGACCGCCGACCC T A TGGCGGAGC TGGAGCAGC TCC TGGGCAGCACCGAA T ACA TCGCCACGGCC T 699

701 TCA AGCGGCCCGAGGCCGGCAGAGCCCCCCCCGCGGCAGCCCCA A AGCCCCCGGA TCGGACGCCGGGCA AGGAGGCGGCGAGCAGCCCCCGCG TGC TGCA 800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

700 TCA AGCGGCCCGAGGCCGGCAGAGCCCCCCCCGCGGCAGCCCCA A AGCCCCCGGA TCGGACGCCGGGCA AGGAGGCGGCGAGCAGCCCCCGCG TGC TGCA 799

801 GGAGCCCGACC TGCACAGGA AGACGCAGC TGG TCC TGCAGCAGCACC TGCACCACAAGCGCAGCC T T T TCC TCGAGCAGAACC TC TCCGCGCCCCCC TCG 900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

800 GGAGCCCGACC TGCACAGGA AGACGCAGC TGG TCC TGCAGCAGCACC TGCACCACAAGCGCAGCC T T T TCC TCGAGCAGAACC TC TCCGCGCCCCCC TCG 899

901 GAGCGCCCGCCCGGC TGG TGGACCCCCAGCACGCCCA A ACCC T T TGAGA AGCAGGCCAAGGAGA AGA AGA AA AGGA TGCAGCCGGACAAGCCGGCCCGCA 1000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

900 GAGCGCCCGCCCGGC TGG TGGACCCCCAGCACGCCCA A ACCC T T TGAGA AGCAGGCCAAGGAGA AGA AGA AA AGGA TGCAGCCGGACAAGCCGGCCCGCA 999

1001 AGCAGG TGCAGA TCA AGA AGCCCAAGCAGA AGGA T TCGCAGCCGC TC T TCC TGCCC T TC TGGCA AA T T AGCC TGGAGGGGC TGCGGGCCCCCGCCGAGCC 1100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1000 AGCAGG TGCAGA TCA AGA AGCCCAAGCAGA AGGA T TCGCAGCCGC TC T TCC TGCCC T TC TGGCA AA T T AGCC TGGAGGGGC TGCGGGCCCCCGCCGAGCC 1099

1101 CCCCGCC TCAGCGCCGCAGTCCGAACCCCCACCGCCCACCCCGC TCCCACCCACCGC TCCCGAC TC TCAGGA AAGGGG T ACCCCCGGGGGGGACACCCAC 1200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1100 CCC TGCC TCAGCGCCGCAGTCCGAACCCCCGCCGCCCACCCCGC TCCCACCCACCGC TCCCGAC TC TCAGGA AAGGGG T ACCCCCGGGGGGGACACCCAC 1199

1201 A ACCACCCGCCGGCACCGGGCCCGGAGGGAGCGGCGCCCGCCG TGGTGGACGACA AGC TGGAGGAGC TCA TCCGGCAG T TCGAGGCCGAG T TCGGGGACA 1300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1200 A ACCACCCGCCGGCACCGGGCCCGGAGGGAGCGGCGCCCGCCG TGGTGGACGACA AGC TGGAGGAGC TCA TCCGGCAG T TCGAGGCCGAG T TC - GGGACA 1298

1301 CC T TCAGCC TGCCGCCCAGCGGGGCCACCGCGC TGCCGGAGGGGCCGCCGCCAGCCCCACAGG TGCCCCCCACCGCCGCCAGCACCGCCGCCG TGGCCCC 1400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1299 CC T TCAGCC TGCCGCCCAGCGGGGCCACCGCGC TGCCGGAGGGGCCGCCGCCAGCCCCACAGG TG - CCCCCACCGCCGCCAGCACCGCCGCCG TGGCCCC 1397

1401 CAGCAGCGCCGCCCCGGGGGGC TCCGCGC TGTCGCCGGGGAAGGGACC TCC TCCGGAGCA TC TC T TC TCCG TGCGC TCCCCCAAGCAGA TCA AA A TCGAG 1500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1398 CAGCAGCGCCGCCCCGGGGGGC TCCGCGC TGTCGCCGGGGAAGGGACC TCC TCCGGAGCA TC TC T TC TCCG TGCGC TCCCCCAAGCAGA TCA AA A TCGAG 1497

1501 TCC TC TGG TGC T A TCACCGTGG TGTCCACCACGTGC T T T T A T TCCGAGGAGAGCCAGAACGCCGACGAGGCGGAGGGGACGCCCACCAAGGA TGAGG TGC 1600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1498 TCC TC TGG TGC T A TCACCGTGG TGTCCACCACGTGC T T T T A T TCCGAGGAGAGCCAGAACGCCGACGAGGCGGAGGGGACGCCCACCAAGGA TGAGG TGC 1597

1601 CGC TGACCCCCACCC TCAGCGGG T TCC TGGAG TCGCCGC TCA AA T ACC TGGACACGCCGACCAAGAGCC TGC TGGACACCCCCGCCA AGCGAGCGCAGGC 1700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1598 CGC TGACCCCCACCC TCAGCGGG T TCC TGGAG TCGCCGC TCA AA T ACC TGGACACGCCA ACCAAGAGCC TGC TGGACACCCCCGCCA AGCGAGCGCAGGC 1697

1701 GGAGT TCCCCACC TGCGAC TGCG TGGAGCA AA TCG TGGAGAAGGACGAGGGGCCG T AC T ACACCCACC TGGGC TCGGGGCCCACCG TGGCG TCCA TCCGG 1800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1698 CGAGT TCCCCACC TGCGAC TGCG TGGAGCA AA TCG TGGAGAAGGACGAGGGGCCG T AC T ACACCCACC TGGGC TCGGGGCCCACCG TGGCG TCCA TCCGG 1797

1801 GAGC TGA TGGAGGAGCGG T ACGGCGAGA AGGGCA A AGCCA TCCGCA TCGAGA AGG TCA TC T ACAC TGGGA AGGAGGGGA AGAGC TCCCGGGGC TGCCCCA 1900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1798 GAGC TGA TGGAGGAGCGG T ACGGCGAGA AGGGCA A AGCCA TCCGCA TCGAGA AGG TCA TC T ACAC TGGGA AGGAGGGGA AGAGC TCCCGGGGC TGCCCCA 1897

1901 TCGCCA AG TGGG TGA TCCGGAGACACA ACCAAGAGGAGAAGC TGC TG TGCC TGG TGCG TCACCGAGC TGGCCACCAC TGCCAGA A TGC TG TCA TCA TCA T 2000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1898 TCGCCA AG TGGG TGA TCCGGAGACACA ACCAAGAGGAGAAGC TGC TG TGCC TGG TGCG TCACCGAGC TGGCCACCAC TGCCAGA A TGC TG TCA TCA TCA T 1997

2001 CC TGA TCC TGGCC TGGGAGGGCA TCCCCCGCAC TC TGGGCGACACAC TG T ACCAGGAGC TCAC TGACACCC TCACCA AG T A TGGCA ACCCCACCAGCCGC 2100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1998 CC TGA TCC TGGCC TGGGAGGGCA TCCCCCGCAC TC TGGGCGACACAC TG T ACCAGGAGC TCAC TGACACCC TCACCA AG T A TGGCA ACCCCACCAGCCGC 2097

2101 CGC TGCGGC T TGA A TGACGACCGGAC T TG TGCGTGCCA AGGCAAGGACCCCA ACACC TGCGG TGC T TCC T TC TCC T TCGGC TGC TC T TGGAGCA TG T A T T 2200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2098 CGC TGCGGC T TGA A TGACGACCGGAC T TG TGCGTGCCA AGGCAAGGACCCCA ACACC TGCGG TGC T TCC T TC TCC T TCGGC TGC TC T TGGAGCA TG T A T T 2197

2201 T T A A TGGC TGCA A A T A TGCCCGA AGCA A AAC TCCACGGAAGT TCAGGC TGG TGGGGGACA A TCCCA AGGAGGAAGAGC TGC TCCGGA AA AGC T T TCAGGA 2300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2198 T T A A TGGC TGCA A A T A TGCCCGA AGCA A AAC TCCACGGAAGT TCAGGC TGG TGGGGGACA A TCCCA AGGAGGAAGAGC TGC TCCGGA AA AGC T T TCAGGA 2297

2301 C T TGGCCAC TGAGGT TGC TCCAC T T T ACAAGAGG T TGGCACCGCAGGCC T ACCAGAA TCAGG T T ACCAA TGAGGACA TCGCA A T AGAC TGCCG TC TGGGC 2400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2298 C T TGGCCAC TGAGGT TGC TCCAC T T T ACAAGAGG T TGGCACCGCAGGCC T ACCAGAA TCAGG T T ACCAA TGAGGACA TCGCA A T AGAC TGCCG TC TGGGC 2397

2401 T TGAAGGAGGGGAGGCCG T T T TCAGGGG TGACAGCG TGCA TGGAC T TC TG TGC TCA TGC TCACA AAGA TCAACA T AACC TC T ACAA TGGC TGCACAG TGG 2500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2398 T TGAAGGAGGGGAGGCCG T T T TCAGGGG TGACAGCG TGCA TGGAC T TC TG TGC TCACGC TCACA AAGA TCAGCA T AACC TC T ACAA TGGC TGCACAG TGG 2497

2501 TC TGCACGC TGACAA AGGAAGACAA TCGAG TGGTGGGGAAGA TCCCCGA AGA TGAGCAGC TGCACG TCC TCCCCC TC T ACA AGA TG TCCAGCACAGA TGA 2600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2498 TC TGCACGC TGACAA AGGAAGACAA TCGAG TGGTGGGGAAGA TCCCCGA AGA TGAGCAGC TGCACG TCC TCCCCC TC T ACA AGA TG TCCAGCACAGA TGA 2597

2601 G T T TGGCAGCGAGGAGA ACCA AA ACGCA AAGG TGGGCAGCGGGGCCA TCCAGG TGC TCACA TCC T TCCCCCG TGAGG TGCG T AAGC TGCC TGAGCC TGCC 2700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2598 G T T TGGCAGCGAGGAGA ACCA AA ACGCA AAGG TGGGCAGCGGGGCCA TCCAGG TGC TCACA TCC T TCCCCCG TGAGG TGCG T AAGC TGCC TGAGCC TGCC 2697
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Cloned 2701 A AG TCC TG TCGGCAGAGACAGC TGGAAGCA AAGA A AGCCGCAGCAGAGA AGA AGA AAC TGCAGA AGGAGA AGC TGA TGACACCAGAGAAGA TCA AGCA AG 2800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NCBI database 2698 A AG TCC TG TCGGCAGAGACAGC TGGAAGCA AAGA A AGCCGCAGCAGAGA AGA AGA AAC TGCAGA AGGAGA AGC TGA TGACACCAGAGAAGA TCA AGCA AG 2797

2801 A AGCAC TCGA AC T TCC T ACAC TCCAGCAGA A TGCAGG T A TGGCG T TGAA AAG TGGGC TCCCCCCACAGCCGC TGA AACC T TCCA TCA AAG TGGAGCCGCA 2900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2798 A AGCAC TCGA AC T TCC T ACAC TCCAGCAGA A TGCAGG T A TGGCG T TGAA AAG TGGGC TCCCCCCACAGCCGC TGA AACC T TCCA TCA AAG TGGAGCCGCA 2897

2901 GAGCCA T T ACAACGCC T TCA AG T ACAACGGCA A TGCGG TGGTGGAGAGC T AC TCGG TGC TGGGCAGC TGCCGGCCC TCCGACCC T T ACAGCA TGAACAG T 3000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2898 GAGCCA T T ACAACGCC T TCA AG T ACAACGGCA A TGCGG TGGTGGAGAGC T AC TCGG TGC TGGGCAGC TGCCGGCCC TCCGACCC T T ACAGCA TGAACAG T 2997

3001 G T T T AC TC T T ACCA T TCC T AC T A TGCACAGCCCA A TC TGCC T TCCGTGA ACGGG T T TCA T TCCA AG T TCACGC TGCCC TCC T T TGGG T A T T ACGG T T T T T 3100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2998 G T T T AC TC T T ACCA T TCC T AC T A TGCACAGCCCA A TC TGCC T TCCGTGA ACGGG T T TCA T TCCA AG T TCACGC TGCCC TCC T T TGGG T A T T ACGG T T T T T 3097

3101 CCA ACA ACCACG TGT TCCCC TCGCAGT T TC TGAA T T ACGGGG TGCCCGAGAGGGG TGAGAGC TGGG TGAGCA ACAGC T ACGAGA AGA AGCCCAACA T TCA 3200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3098 CCA ACA ACCACG TGT TCCCC TCGCAGT T TC TGAA T T ACGGGG TGCCCGAGAGGGG TGAGAGC TGGG TGAGCA ACAGC T ACGAGA AGA AGCCCAACA T TCA 3197

3201 GGTGC TGCAGGAGAACC TCA ACCA T ACC T ACAGGA ACACGGA T T TCCCCGAGCCCA TCCCACACAGCG TCCGGAGCA AA AACCA TCACCAGCGCACC T AC 3300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3198 GGTGC TGCAGGAGAACC TCA ACCA T ACC T ACAGGA ACACGGA T T TCCCCGAGCCCA TCCCACACAG TG TCCGGAGCA AA AACCA TCACCAGCGCACC T AC 3297

3301 GAGCGGGCCAGCCGC T A TGCCAGCCAGCAGAAGGCGGC TGCGGCCGGGG TGCACAGGAC T AGCACAGGC TCGGAGGAGGCA TCGCCA T T TGCACAGAAC T 3400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3298 GAGCGGGCCAGCCGC T A TGCCAGCCAGCAGAAGGCGGC TGCGGCCGGGG TGCACAGGAC T AGCACAGGC TCGGAGGAGGCA TCGCCA T T TGCACAGAAC T 3397

3401 G T T T TGGCAGCAGGACCA TCA AGCAGGAGCCCCCGGACCCCCCGCCCAGCA TCGAGCCCC T A AACA ACCCCGCAGCGGCCG T ACCCGGCACCGG TC TGGC 3500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3398 G T T T TGGCAGCAGGACCA TCA AGCAGGAGCCCCCGGACCCCCCGCCCAGCA TCGAGCCCC T A AACA ACCCCGCAGCGGCCG T ACCCGGCACCGG TC TGGC 3497

3501 TC TGCC TGC TGTCCCCG T ACCGGAGCAGCAGTGGAG TCCC T ACA A AGCG TCA TCCCGAGG T TCG TC T TCCCCCGAGCAGAC TGG TGCGGCCGACAGC TCG 3600
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3498 TC TGCC TGC TGTCCCCG T ACCGGAGCAGCAGTGGAG TCCC T ACA A AGCG TCA TCCCGAGG T TCG TC T TCCCCCGAGCAGAC TGG TGCGGCCGACAGC TCG 3597

3601 TGGAGCAGCC TGG TGCCGGG TGCCGGAGGACGGGAGA AGC TGAGCGCC T TCGA TGCCGCCG TGCGCC TGCCGC TGCCGGAGA AGCAG TGGCCCA ACG TCC 3700
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3598 TGGAGCAGCC TGG TGCCGGG TGCCGGAGGACGGGAGA AGC TGAGCGCC T TCGA TGCCGCCG TGCGCC TGCCGC TGCCGGAGA AGCAG TGGCCCA ACG TCC 3697

3701 TGGCAGGAGA AGCGTCG TCG TCG TGCGG T TCCAGC T TGC TGCCGA AGCCG TGGAGCCCC TGCAAGC TGGGGGAGACGG TGC TGGGCGG TGCGGG T ACCCC 3800
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3698 TGGCAGGAGA AGCGTCG TCG TCG TGCGG T TCCAGC T TGC TGCCGA AGCCG TGGAGCCCC TGCAAGC TGGGGGAGACGG TGC TGGGCGG TGCGGG T ACCCC 3797

3801 GACCC TGCGGGACAAGGGC TGGGAGC TGGGACCGC TGGGC T TCGGC TCGGCCC TGCCGGAGC TGCCCG TC T TC TCCGAAGAGCCA TGGGGG TCCGGCA AG 3900
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3798 GACCC TGCGGGACAAGGGC TGGGAGC TGGGACCGC TGGGC T TCGGC TCGGCCC TGCCGGAGC TGCCCG TC T TC TCCGAAGAGCCA TGGGGG TCCGGCA AG 3897

3901 GCGGAGGAGCGGAGGACGCCGGCGCCCG TGGCGGGGC TGCCCGA A AAGCCG TGGGAGGCGGCGG TGCG TGAGAAGGGGGCAGCGGGGG TCCGCCGGGAGA 4000
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3898 GCGGAGGAGCGGAGGACGCCGGCGCCCG TGGCGGGGC TGCCCGA A AAGCCG TGGGAGGCGGCGG TGCG TGAGAAGGGGGCAGCGGGGG TCCGCCGGGAGA 3997

4001 AGCCG TGGGA TCCC T T TGGGC TGGAGGAGGGCGTCGAGGAGGCG TCGGTGA AGGCGG TGA AGGAGGAGGAGGAGGAGGA AGA AGAGGAGGAGGAGGAGGA 4100
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

3998 AGCCG TGGGA TCCC T T TGGGC TGGAGGAGGGCGTCGAGGAGGCG TCGGTGA AGGCGG TGA AGGAGGAGGAGGAGGAGGA AGA AGAGGAGGAGGAGGAGGA 4097

4101 GGAGTGGTCGGACAGCGAGCACA AC T TCC TGGACGAGA ACA TCGG TGGCG TGGCCG TGGCGCCCGCGCACGGC TCCA TCC TCA TCGAG TGCGCCCGCCGC 4200
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4098 GGAGTGGTCGGACAGCGAGCACA AC T TCC TGGACGAGA ACA TCGG TGGCG TGGCCG TGGCGCCCGCGCACGGC TCCA TCC TCA TCGAG TGCGCCCGCCGC 4197

4201 GAGC TGCACGCCACCACCCCGC TGA AGA AACCCA ACCGC TGCCACCCCACCCGCA TC TCCC TGG TC T TC T ACCA ACACA AGA AC T TGAACCAGCCCAACC 4300
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4198 GAGC TGCACGCCACCACCCCGC TGA AGA AACCCA ACCGC TGCCACCCCACCCGCA TC TCCC TGG TC T TC T ACCA ACACA AGA AC T TGAACCAGCCCAACC 4297

4301 ACGGCC TGGCGC TGTGGGAGGCCAAGA TGA AGCAGC TGGCGGAGCGCGCCCGCGCGCGGCAGGAGGAGGCGGCGCGCC TGGGGC TGCAGCAGGACGCCA A 4400
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4298 ACGGCC TGGCGC TGTGGGAGGCCAAGA TGA AGCAGC TGGCGGAGCGCGCCCGCGCGCGGCAGGAGGAGGCGGCGCGCC TGGGGC TGCAGCAGGACGCCA A 4397

4401 GGCC T TCGCCAAGAAGCGCA AG TGGGGCGGCGCGC TGGCGGCCGAGGCGGCCACCAAGGAGCGGAGGAACGCGG TCCCCACGCGGCAGGCGG TGGCCA TC 4500
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4398 GGCC T TCGCCAAGAAGCGCA AG TGGGGCGGCGCGC TGGCGGCCGAGGCGGCCACCAAGGAGCGGAGGAACGCGG TCCCCACGCGGCAGGCGG TGGCCA TC 4497

4501 CCCACCAAC TCCGCCA TCAC TG TGTCC TCC T ACGCG T ACACCAAGGTGACGGGGCCC T ACAGCCGC TGGG T T TGA

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

4498 CCCACCAAC TCCGCCA TCAC TG TGTCC TCC T ACGCG T ACACCAAGGTGACGGGGCCC T ACAGCCGC TGGG TC TGA

Biotech Gene Eng
タイプライター
Fig. S1



Vector cTET2 

MG132 - ＋ ＋ 

IB: 5hmC   

A 

B 

Fig. S2  

cTET2 
MG132 ＋    ＋      - 

IB: HA 

IB: β-ACTIN 

95 

140 

44 

* 



B 

A 

C 

0.0E+00 

5.0E-03 

1.0E-02 

1.5E-02 

2.0E-02 

brain heart liver gonad 

R
el

at
iv

e 
Ex

p
re

ss
io

n
 (

%
 G

A
P

D
H

) 

0.0E+00 

5.0E-03 

1.0E-02 

1.5E-02 

2.0E-02 

brain heart liver gonad intestine spreen 

R
el

at
iv

e 
Ex

p
re

ss
io

n
 (

%
 G

A
P

D
H

) 

0.0E+00 

5.0E-03 

1.0E-02 

1.5E-02 

2.0E-02 

brain heart liver gonad intestine 

R
el

at
iv

e 
Ex

p
re

ss
io

n
 (

%
 G

A
P

D
H

) 

Fig. S3  

cTET1 

cTET2 

cTET3 

cTET1 

cTET2 

cTET3 

cTET1 

cTET2 

cTET3 



Fig. S4  

0.0E+00 

2.5E-04 

5.0E-04 

7.5E-04 

1.0E-03 

cTET1 cTET2 cTET3 

R
el

at
iv

e 
Ex

p
re

ss
io

n
 (

%
 G

A
P

D
H

) 



0 

0.1 

0.2 

0.3 

0.4 

0.5 

EPO- EPO+ 

 A
b

s 
 4

5
0

n
m

 

0.0E+00 

1.0E+02 

2.0E+02 

3.0E+02 

4.0E+02 

0 1 3 5 7 
R

el
at

iv
e 

Ex
p

re
ss

io
n

 (
%

 G
A

P
D

H
) 

αA 

π 

day 

A B 

* 

Fig. S5  



Primer List

Primers for Cloning

cTET1 FL Dir CATATCGATAATGGCTCACCACGCAAGGC
cTET1 CD Dir CATATCGATAGAATTGCCAACTTGTGACTGTGTTG
cTET1 Rev Rev CATTCTAGACTATGCCCAATGGTTGTAAGGCCC
cTET2 FL Dir CATGAATTCAAATGGAACAGGACAGAACCATCCATG

cTET2 CD Dir CATGAATTCAAGATTTCCCATCTTGCAGCTG
cTET2 Rev Rev CATGCGGCCGCTTAGATGTATCTGTTGTAAAGGCC
cTET3 FL Dir CATGAATTCAATGGCTGCCCGGCCCCCCGCCGGCC
cTET3 CD Dir CATATCGATAGAGTTCCCCACCTGCGA
cTET3 Rev Rev CATTCTAGATCAAACCCAGCGGCTG
mTet1 CD Dir CATATCGATAGAAGCTGCACCCTGTGACTGTGATG

Rev CATGGATCCTTAGACCCAACGATTGTAGGGTCCC

(Restriction enzymes recognition sites were underlined)

Primers for qPCR (expression analysis)

GAPDH Dir GGGCACGCCATCACTATC
Rev GTGAAGACACCAGTGGACTCC

cTET1 Dir CAGGAAGCGCAAAACCAGTC
Rev CCTCAAAAGGTAGTGTGA

cTET2 Dir TCGAGTACGAACACAGAGCG
Rev TGCAAACCAGTGTACTCCCG

cTET3 Dir CAGAATGCAGGGTATGGCGT
Rev TCATGCTGTAAGGGTCGGAG

π Dir TCACTGGAGAGGCTTTTTGCC
Rev GTGGGAAAGCAGCTTGAAGTT

αA Dir CCCTGGAAAGGATGTTCACC
Rev GGCCCAGGAGTTTGAAGTTG

ρ Dir CTTCAGGCTCCTGGGGAACA
Rev TCACACTGTGTCCTGCTCTG

βH Dir GAGAACTTCAGGCTCCTGGG
Rev GAGCATCTCCAAGTGGCTGT

βA Dir ACTTCAGGCTCCTGGGTGA
Rev GTGATCTTTGGTGCTGGTGC

ε Dir GAACTTCAGGCTCCTTGGGG
Rev CAACGTTGACCAGCTTCTGC

Primers for qPCR (MeDIP, hMeDIP)

HS4 Dir CGGGGAAGGTGGCACG
Rev AGCTTTTTCCCCGTATCCCC

ρ promoter Dir TGCAGTGAGGACAGCAAGAT
Rev TGTGCACAAGGTGTGGTCTT

βA promoter Dir CCTCTGGAGATGCAGCCAAT
Rev TCTTGCTCCCGTGGGGATA

siRNA

siTET1 #1 guide UUAUCAUUCAGCAAAAUUCCA
passenger GAAUUUUGCUGAAUGAUAAGA 

siTET1 #2 guide CAUCCUUUGCCUCAAACUUUU
passenger AAGUUUGAGGCAAAGGAUGUG 
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