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ABSTRACT 

Phylloquinone (PhQ) is a group of lipid-soluble naphthoquinone derivatives produced by 

photosynthetic organisms to support photosystem I electron transport. Involvement of PhQ in 

non-photosynthetic plasma membrane redox activities of plants has been reported but is not 

well characterized due to challenges in preventing chloroplast contamination. This research 

aimed to understand the non-canonical function(s) and subcellular localization of PhQ 

biosynthesis using a photosynthesis-free study system, and to leverage the gained knowledge 

to assist the investigation in photosynthetic species. 

Non-photosynthetic holoparasites offer a photosynthesis-free system to explore the non-

canonical function of PhQ. However, available transcriptome assemblies were not of sufficient 

quality to study the PhQ biosynthetic pathway. To overcome the limitation, a Parallelized Local 

Assembly of Sequences (PLAS) pipeline was developed that showed improved performance 

over other de novo assembly algorithms. PLAS successfully reconstructed full-length transcripts 

for the entire PhQ biosynthetic pathway genes for the holoparasite Phelipanche aegyptiaca and 

two of its photosynthetic relatives. Careful inspection of the sequences revealed that the 

terminal two enzymes of the PhQ pathway have been redirected to the plasma membrane in the 

holoparasite, but remain plastid-targeted in the photosynthetic parasites. Comparative gene 

coexpression network analyses reveal an association of PhQ with plasma membrane redox 



activities in the holoparasite. Plasma membrane PhQ biosynthesis was also predicted to exist 

as a minor route in multiple photoautotrophic species, indicating that the association between 

PhQ and the plasma membrane is evolutionarily conserved. Despite the insight from the 

parasitic plant system, investigation in photoautotrophic plants remains challenging, even when 

using heterotrophic tissues. The results from gene expression analyses revealed a dominant 

role of PhQ in photosynthesis, regardless of tissue. However, multiple lines of evidence 

indicated a large degree of plasticity of the PhQ biosynthetic pathway through lineage-

dependent gene duplication, retention, and functional divergence among higher plants. 

This work was the first to investigate the plasma membrane biosynthesis of PhQ and its 

non-photosynthetic function in a photosynthesis-free system. Results from this work open new 

opportunities for future investigations to confirm the function of PhQ in parasitic plants and to 

characterize the PhQ pathway gene duplication in photoautotrophic plants. 
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CHAPTER 1 

INTRODUCTION AND LITERATURE REVIEW 

 

Photosynthetic Functions of Vitamin K 

Phylloquinone (PhQ, 2-methyl-3-phytyl-1,4-naphthoquinone), also known as vitamin K1 

(VK1), is a critical cofactor in the photosystem I (PSI) electron transport chain in plants (Itoh and 

Iwaki, 1989). Two PhQ molecules bind to the A1 site of PSI (Brettel et al., 1986; Petersen et al., 

1987), where each PhQ molecule transfers one electron from the chlorophyll a binding site (A0) 

to the iron-sulphur center (Fx) (Sigfridsson et al., 1995; Boudreaux et al., 2001). This process 

involves a quinone/semi-quinone turnover.  

 

PhQ is fat-soluble and contains a naphthoquinone ring and a phytyl moiety. More 

information about the phytyl moiety and its essential involvement in PhQ biosynthesis can be 

found in other recent papers (Lohr et al., 2011; Vranová et al., 2013; Wang et al., 2017). The 

scope of this review focuses on the biosynthesis of the naphthoquinone. The naphthoquinone 

ring originates from chorismate of the shikimate pathway, and is then modified via a series of 

enzymatic steps catalyzed by MenF (ICS), PHYLLO (MenD, MenH, MenC), MenE, MenB, 

DHNAT, MenA, NDC1 and MenG. The so-called Men proteins comprise the pathway as 

originally characterized in bacteria for biosynthesis of menaquinones (MKs or vitamin K2). The 

plant Men genes were identified and characterized in Arabidopsis in the late 2000s based on 

sequence similarity with Men genes of PhQ-synthesizing cyanobacterium Synechocystis 

PCC6803 and MK-synthesizing bacteria (reviewed in Van Oostende et al., 2011). DHNAT 

Chorismate Phylloquinone 
PHYLLO 

ICS 
MenF MenE MenB MenA MenG MenD MenH MenC MNDC1 MDHNAT 



 

 

2 

encodes 1,4-dihydroxynaphthoyl-CoA thioesterase, which mediates a catalytic step that was 

thought until recently to be non-enzymatic (Widhalm et al., 2009). Subsequent genomic 

approaches and functional complementation experiments facilitated the identification of DHNAT 

in plants, but the deduced protein sequences reveal changes in the catalytic motif compared to 

cyanobacteria (Widhalm et al., 2012). NDC1 encodes a type II NAD(P)H dehydrogenase, 

originally found to regulate the redox state of the plastoquinone pool of chloroplasts (Eugeni 

Piller et al., 2011) and to coordinate with Tocopherol cyclase (VTE1) in the redox cycle of 

tocopherol (Eugeni Piller, 2014). Recently, NDC1 was shown to catalyze the reduction of 

demethynaphthoquinone after MenA-mediated transfer of the phytyl moiety to the 

naphthoquinone (Eugeni Piller et al., 2012; Fatihi et al., 2015). This reduction step is necessary 

before methylation of demethynaphthoquinone by MenG.  

Cyanobacteria Synechocystis sp. PCC 6803, mutants defective in PhQ biosynthesis 

grow normally in sub-optimal light because plastoquinone can bind to the A1 site of PSI and 

functionally compensate for the phylloquinone shortfall under those conditions (Semenov et al., 

2000; Johnson et al., 2001; Lefebvre-Legendre et al., 2007). However, the mutants have 

compromised photosynthesis and growth under more intense light.  The ndc1 and menG 

mutants of Arabidopsis are also viable under low light conditions, because 

demethylphylloquinone (precursor of NDC1) can partially fulfill PhQ function in the PSI electron 

transport chain. However, under high light, the stability of PSI in ndc1 and menG mutants is 

compromised as demethylphylloquinone cannot fully substitute the function of PhQ in PSI 

(Lohmann et al., 2006; Fatihi et al., 2015). Most Arabidopsis mutants deficient in PhQ are 

seedling-lethal due to severely impaired PSI assembly (Shimada et al., 2005; Gross et al., 2006; 

Garcion et al., 2008; Kim et al., 2008).  Arabidopsis ics1 ics2 (MenF) double mutants only 

survive on medium that contains sucrose and still show a severe reduction in growth compared 

to the wild type and single mutants (Garcion et al., 2008). The phyllo mutant (pha) is completely 

devoid of phylloquinone and has a 75%-95% decrease of PSI activity, along with a moderate, 
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25% reduction of PSII activity compared to the wild type (Gross et al., 2006). The menA mutant 

(abc4) cannot grow photoautotrophically, because it lacks functional PSI and exhibits large 

decreases in plastoquinone and PSII activity (Shimada et al., 2005). A common phenotype 

observed across those mutants is decreased PSI stability due to PhQ deficiency.  

It has been reported that 60% of PhQ is detected in thylakoids but a smaller portion 

(30%) is associated with plastoglobules (Lohmann et al., 2006), lipoprotein bodies attached to 

thylakoid membranes in plastids (Austin et al., 2006). In mutants defective at the MenG step, 

70% of the unmethylated PhQ can accumulate in plastoglobules (Lohmann et al., 2006). 

Biochemically, PhQ can either be reduced to semi-quinone via one electron reduction, or fully 

reduced to the quinol by two-electron reduction. In plants, PhQ is more generally reduced to the 

semi-quinone but not to the quinol (Oostende et al., 2008). Fully reduced quinol is mainly 

observed in animals as a cofactor for carboxylation of glutamate residues in blood clotting 

proteins (Furie et al., 1999). Nevertheless, the quinol form of PhQ has been detected in multiple 

dicots, monocots and cyanobacteria (Oostende et al., 2008; Widhalm et al., 2009). The quinol 

form constitutes 5-10% of the total PhQ pool in developing and mature leaves, but can increase 

to 25-35% in senescing leaves and dark-grown leaves (Oostende et al., 2008). The abundance 

of the quinol form under dark conditions suggests that phylloquinol is not generated during 

photosynthesis. The quinol is speculated to be involved in other redox activities distinct from 

photosynthetic electron transfer, though the exact roles remain unknown. At the same time it is 

possible that a small amount of the quinol form is  formed normally as a product of PhQ 

biosynthesis, for example, via methylation of the NDC1 product demethylphylloquinol (Fatihi et 

al., 2015).  

Evolution of the PhQ Biosynthetic Pathway 

The Men genes of the PhQ biosynthetic pathway have a fascinating evolutionary history. 

Plant plastids originated as an outcome of endosymbiotic relationships between cyanobacteria 

and other bacteria that existed 1.5 billion years ago (Hedges et al., 2001; Yoon et al., 2004; 
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Reyes-Prieto et al., 2007). Expression control of an estimated 500-1500 cyanobacterial genes 

was transferred to the nucleus of the symbiotic host, while most of the protein products were 

targeted to the plastid (Sato et al., 2005; Reyes-Prieto et al., 2006; Moustafa and Bhattacharya, 

2008). Men genes are nucleus-encoded in plants, green algae and diatom genomes, while in 

red algae Cyanidiales they reside in the plastid genome. Phylogenetic analyses revealed a 

complex evolutionary history of Men genes in photosynthetic eukaryotes. While MenA, NDC1 

and MenG genes in plants and green algae descended from cyanobacteria, phylogenetic 

reconstruction supported a Chlorobi and Gammaproteobacteria origin for PHYLLO (MenD, 

MenC and MenH) and MenB genes, respectively, and a Deltaproteobacteria ancestor for MenE 

genes (Michalecka et al., 2003; Gross et al., 2008). The DHNAT genes are derived from yet 

another bacteria: Lactobacillales (Widhalm et al., 2012). These observations indicate multiple 

rounds of horizontal gene transfer, involving different donor taxa, in the history of the progenitor 

plastid (Gross et al., 2008; Widhalm et al., 2012).  

Men genes tend to cluster together as an operon in prokaryotic genomes for coordinated 

expression between different steps of the PhQ/MK biosynthetic pathway. Following 

endosymbiosis, MenF, MenD, MenC and MenH were fused into a composite gene named 

PHYLLO in diatoms, green algae, and plants (Gross et al., 2006). The encoded protein is 

composed of multiple domains which correspond to the ancestral gene products, possibly for 

efficient channeling of PhQ biosynthetic flux. In higher plants, the MenF module of PHYLLO is 

truncated and non-functional (Gross et al., 2006). A MenF duplication event earlier in higher 

plant evolution gave rise to an independent gene, known as isochorismate synthase (ICS) which 

also functions in salicylic acid (SA) biosynthesis (Wildermuth et al., 2001; Gross et al., 2006).  

 

Compartmentalization of PhQ Biosynthetic Pathway 

The Men genes of red algae are encoded in the plastid genomes and the proteins are 

localized in the plastid. During land plant evolution, while the early (ICS and PHYLLO) and late 
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(NDC1, MenA and MenG) steps remained in the plastid, the intermediate steps MenE, MenB 

and DHNAT relocated to the peroxisome after acquiring PTS targeting sequences. Consistent 

with this model, an intermediate, cytosolic phase of MenB is observed in Chlamydomonas and 

Physcomitrella (Babujee et al., 2010).  With metabolic exchanges between plastids and 

peroxisomes, plants established compartmentalization of PhQ biosynthesis between the two 

organelles. The plastidic Men proteins contain an N-terminal transit peptide (Wildermuth et al., 

2001; Shimada et al., 2005; Gross, 2006; Lohmann et al., 2006), which directs the premature 

proteins to the plastids. The transit peptide is cleaved upon arrival at the plastid and gives rise 

to mature proteins. This plastid localization has been validated by fusing a fluorescent protein to 

the C- terminus of the target protein (Wildermuth et al., 2001; Shimada et al., 2005; Gross et al., 

2006; Lohmann et al., 2006). MenE may have dual targeting to both plastids and peroxisomes. 

When fused with a C-terminal GFP, MenE is observed in plastids (Kim et al., 2008). As the C-

terminus of MenE harbors SSL>, a conserved Peroxisome Targeting Signal 1 (PTS1) 

(Reumann et al., 2007), peroxisomal targeting may have been abolished by the C-terminal 

tagging. Peroxisomal targeting of MenE is observed when it carries an N-terminal tag (Babujee 

et al., 2010). In fact, the peroxisome is likely to be the primary location for MenE since MenE 

has not been identified in any proteomic study of plastids (Babujee et al., 2010). MenB has a 

conserved PTS2 sequence at its N-terminus and is exclusively targeted to peroxisomes 

(Babujee et al., 2010). The subsequent step catalyzed by DHNAT1 also takes place in 

peroxisomes (Reumann et al., 2009), before the pathway is channeled back to plastids. The 

recently uncovered NDC1 is dually targeted to plastids and mitochondria (Xu et al., 2013).  

Men proteins in plastids may form a multienzyme complex or metabolon to facilitate PhQ 

biosynthesis. The PHYLLO protein contains multiple domains, each corresponding to a distinct 

eubacterial Men protein and catalyzing a different reaction. In pha mutants, enzymatic 

conversion by MenA and MenG of fed naphthoate is strongly impaired, suggesting that without 

PHYLLO, the stability of the macromolecular enzyme complex is compromised (Gross et al., 
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2006). This also suggests that MenA and/or MenG contribute to the metabolon as well. In 

support of a plastid metabolon, fluorescence signal localization of PHYLLO, MenE, NDC1 and 

MenG showed a punctate pattern inside the plastids (Gross et al., 2006; Lohmann et al., 2006; 

Kim et al., 2008; Eugeni Piller et al., 2011), consistent with the distributional of plastoglobules 

(Austin et al., 2006). However, it’s unclear why the intermediate steps occur in the peroxisomes 

and how intermediates are shuttled.  

 

Photosynthesis in Developing Seeds 

Not surprisingly, green leafy vegetables are PhQ-rich (122 440 μg/100 g) (Booth and 

Suttie, 1998). Interestingly, PhQ levels can be fairly high in soybean seeds (47 μg/100 g) 

compared to most non-leafy foods (<10 μg/100 g). This is surprising because developing 

seeds/embryos are predominantly heterotrophic. Given the limited transmission of light through 

the protective tissues that surround developing seeds, the photosynthetic capacity of developing 

seeds is thought to be much lower than that of green tissues such as leaves or pods  (Harvey et 

al., 1976; Atkins and Flinn, 1978; Saito et al., 1989; Wullschleger and Oosterhuis, 1990; 

Eastmond et al., 1996; Asokanthan et al., 1997).  However, low levels of photosynthesis in 

chlorophyllous seeds and embryos of many angiosperms provide O2 for respiration (Rolletschek 

et al., 2003), and generate ATP and NADHP to recycle respiratory CO2 (Wullschleger and 

Oosterhuis, 1990) and support lipid biosynthesis (Asokanthan et al., 1997). Photosynthesis in 

developing seeds exhibits saturation at low light consistent with low chlorophyll a/b ratios 

(Eastmond et al., 1996).  

Photosyntheic capacity peaks at different stages during seed development in species-

specific fashion. In Brassica napus, developing seed photosynthesis activity is positively 

correlated with chlorophyll content and continues to increase during storage reserve 

accumulation until the onset of desiccation (Eastmond et al., 1996; Asokanthan et al., 1997). 

Such photosynthetic activity involves both PSI and PSII, and the PSI/PSII ratio decreases 
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during seed development (Asokanthan et al., 1997). In Arabidopsis thaliana, a PSII light-

harvesting complex gene (LHCII) and a PSI gene exhibited their highest expression at the onset 

of reserve accumulation,  with declines thereafter as seeds matured (Ruuska et al., 2002; Fait et 

al., 2006). In contrast, Broad bean and pea embryo photosynthesis activity is weak in the early 

stages, but  increases during embryo differentiation, in concordance with chlorophyll content 

(Rolletschek et al., 2003). 

In chloroplasts, the thylakoid membrane system can be divided into appressed grana 

and stroma lamellae interconnecting the grana. PSII is rich in the granal regions whereas PSI is 

primarily located in the intergranal stroma lamellae (Anderson, 1981; Anderson and Melis, 1983; 

Danielsson et al., 2004). Chloroplasts in developing embryos are characterized by increased 

grana stacking and poorly developed or lacking stroma lamellae (Fisc et al., 1988; Saito et al., 

1989; Asokanthan et al., 1997), similar to the phenotype of mutant menA (Shimada et al., 2005). 

Plastoglobules, persist in mature soybean seeds as plastids senesce and lose their internal 

membrane structure, PSI, and chlorophyll (Saito et al., 1989). This might explain the unusually 

high PhQ content observed in soybean seeds (Booth and Suttie, 1998), and hint at a non-

photosynthetic role of PhQ in soybean seeds.  

 

Potential Involvement of PhQ in Plasma Membrane Electron Transport 

Since a substantial fraction of PhQ is not associated with PSI, other PhQ functions have 

been speculated (Gross et al., 2006). Multiple lines of evidence suggest a close association 

between PhQ and the plasma membrane. For example, PhQ has been directly detected in the 

plasma membrane of maize (Zea mays L.) roots (Lüthje and Böttger, 1995).  Electron transport 

across the plasma membrane has been repeatedly observed by applying membrane 

impermeable artificial electron acceptors, e.g. hexacyanoferrate III (HCF III), to intact plant roots 

(Döring et al., 1990; Döring et al., 1992; Lüthje et al., 1992). The electron acceptors were 

reduced concomitant with plasma membrane depolarization and medium acidification (Döring et 



 

 

8 

al., 1990). Destruction of quinones in cultured carrot cells by ultraviolet radiation blocked trans-

plasma membrane electron transport, and significantly decreased reduction of external artificial 

electron acceptors (Barr et al., 1992). Subsequent addition of PhQ restored the transmembrane 

electron flux. Vitamin K antagonists, e.g. dicumarol and warfarin, inhibited the transmembrane 

redox flow and proton secretion, whereas Vitamin K3 and PhQ applications rescued the 

inhibition and stimulated the reduction of the external electron acceptors (Döring et al., 1992; 

Lüthje et al., 1992; Lüthje et al., 1994; Lüthje and Böttger, 1995; Döring and Lüthje, 2001).   

The involvement of PhQ in plasma membrane electron transport also gained support by 

its potential involvement as a cofactor in other plasma membrane redox activities. 

Naphthoquinone-dependent NADH dehydrogenase activities have been characterized in 

plasma membranes of onion roots (Serrano et al., 1994), maize roots (Lüthje et al., 1998) and 

soybean hypocotyls (Schopfer et al., 2008). In maize roots, the localization of the protein at the 

cytoplasmic surface of the lipid bilayer, together with its naphthoquinone-reducing activity 

(Lüthje et al., 1998), lent support to its role upstream of an electron transport chain. In soybean 

hypocotyls, the naphthoquinone-dependent NADH dehydrogenase has been demonstrated to 

generate superoxide radicals in the presence of menadione or 1,4-naphthoquinones through a 

single electron transfer (Schopfer et al., 2008). An NADH oxidase isolated from the plasma 

membrane of soybean hypocotyl possessed PhQ hydroquinone oxidase activity, which would 

enable it to function downstream of the electron flow (Bridge et al., 2000). This NADH oxidase 

can be stimulated by growth factors (Morré et al., 1986; Brightman et al., 1988) and was found 

to reside on the cell surface (DeHahn et al., 1997). The findings are consistent with the idea that 

the NADH oxidase functions at the cell surface as the terminal step of the plasma membrane 

electron flow from cytosolic donors to apoplastic acceptors (Bridge et al., 2000). Alternatively, a 

b-type cytochrome with a membrane-spanning structure has been suggested as the terminal 

step of the plasma-membrane-bound electron transfer in maize roots (Döring and Lüthje, 1996; 

Lüthje et al., 1998; Lochner et al., 2003; Lüthje et al., 2005). In conjunction with the NADH 
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oxidoreductases, PhQ can transfer electrons across the plasma membrane. A model of the 

putative plasma membrane redox system involving PhQ is proposed in which electrons are 

transferred from cytosolic donors (e.g. NADPH) to apoplastic acceptors (Lochner et al., 2003).  

 

Other Non-photosynthetic Functions of PhQ 

PhQ and ubiquinone occur in photosynthetic and respiratory electron transport of higher 

eukaryotes, respectively, whereas MK only occurs in bacteria. However, their functions can 

overlap or even replace each other depending on the species. Therefore, comparing the 

functions of PhQ and its counterpart MKs in different species may shed light on the functional 

evolution of PhQ in plants.  

In the photosynthetic reaction center of a green sulfur bacteria Chlorobium vibrioforme, 

MK functions in a site which closely resembles the structure and function of the A1 site in PSI 

(Kjær et al., 1998), supporting the functional analogy between MK and PhQ. MK is the sole 

isoprenoid quinone in certain photosynthetic bacteria (Frydman and Rapoport, 1963; Hale et al., 

1983) and a special type of gram-positive bacteria Heliobacterium chlorum (Hiraishi, 1989), 

fulfilling the electron transfer role in both photosynthesis and respiration. Similarly,  some purple 

bacteria synthesize ubiquinone exclusively, with photosynthesis-related functions (Hiraishi et al., 

1984; Imhoff, 1984). The alternative functions of MK and ubiquinone may provide hints about 

non-canonical functions of PhQ in plants. Evidence for a direct role of menaquinone-8 (MK-8) 

and ubiquinone-8 (Q8) in bacterial signal transduction came from an investigation in the Arc 

Two-Component (ABC) system where oxidized MK-8 and Q8 inhibit the autophosphorylation of 

an ArcB transmembrane sensor kinase to regulate downstream gene expression (Georgellis et 

al., 2001). PhQ has been shown to modulate signal transduction in animal systems through a 

protein-tyrosine phosphorylation cascade (Saxena et al., 1997; Ni et al., 1998). Within the 

transmembrane electron chain, PhQ can play a signaling role by linking internal systems to 
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external redox states at the cell surface, which may be similar to aging and senescence 

mechanisms (Linnane et al., 1992; Takahashi et al., 1995; Lenaz et al., 1997). 

Analogous to Coenzyme Q10 (CoQ10) in animal plasma membranes (Perry and Harwood 

1993), PhQ may protect plant plasma membranes during oxidative stress (Perry et al. 1999). 

PhQ or intermediates of the PhQ biosynthetic pathway were suggested to be involved in 

programmed cell death during plant defense against pathogens (Brodersen et al., 2005). The 

menA mutants grown on medium supplemented with sucrose are able to reach the flowering 

stage but fail to produce mature seeds, revealing the possibility that PhQ might have a role in 

seed development (Shimada et al., 2005). PhQ may also serve as a co-factor for the formation 

of protein disulfide bonds in the chloroplasts (Singh et al., 2008; Furt et al., 2010; Karamoko et 

al., 2011). It has also been established that PhQ promotes radish enlargement and pea stem 

elongation in the presence of auxin (Hemberg, 1953; Stowe and Obreiter, 1962). The growth of 

cultured carrot cells in the absence of PhQ (by UV-B treatment) was blocked and can be 

restored by supplementing external PhQ (Barr et al., 1992). Such growth inhibition and recovery 

was also observed in algae cells in the presence of naphthoquinone derivatives and by addition 

of PhQ, respectively (Gaffron, 1945). PhQ was proposed to perform dual functions as 

prooxidant and antioxidant in the non-photosynthetic redox system (Perry et al. 1999; Taylor et 

al. 2009).  

 

Non-photosynthetic Holoparasite as a Study System 

Investigations into PhQ functions not associated with photosynthesis have been 

challenging. First, PhQ defective mutants are seedling-lethal because of the impaired PSI 

activity (Shimada et al., 2005; Gross et al., 2006; Garcion et al., 2008; Kim et al., 2008), making 

it difficult to uncover phenotypes associated with the non-photosynthetic functions. Second, 

PhQ is predominantly detected in chloroplasts. Studies speculating on non-canonical functions 

of PhQ in plants were often based on indirect evidence, with potential contamination from 
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chloroplasts. Exploring alternative study systems is necessary in order to advance our 

knowledge on non-photosynthetic functions of PhQ. 

Parasitic plants are a group of specialized plants with varying degrees of photosynthetic 

capacity that partially or completely depend on their hosts for nutrition. Species that attack 

agriculturally important crops can cause enormous damages and yield losses. For example, the 

economic impacts of Striga, a parasite widespread in sub-Saharan Africa, exceeds $3 billion 

annually (Parker, 2009). Seeds of parasitic plants can lay dormant underground for years before 

they sense the presence of the hosts and germinate. The parasites are therefore difficult to 

eliminate, and once a field is infected by parasitic plants, farmers will usually choose to abandon 

the whole field to prevent further infection. In these cases, actual losses are immeasurable (Abu 

Irmaileh et al., 2008). 

Parasitism has evolved independently more than 12 times from photoautotrophic plants 

(Barkman et al., 2007; Westwood et al., 2010), giving rise to multiple parasitic plant families with 

diverse morphology (Yoshida et al., 2016). Based on their photosynthesis capacity, parasitic 

plants are grouped into hemiparasites which retain full or partial photosynthesis, and 

holoparasites which have completely lost photosynthetic ability. By the degree of host 

dependence, parasitic plants can be classified as facultative parasites and obligate parasites. 

Facultative parasites can complete their life cycles independently but will opportunistically 

parasitize the host when available. Obligate parasites require the presence of the host to 

germinate and develop into mature plants. Depending on the site where parasitic plants attack 

their hosts, parasitic plants can be classified as root parasites or stem parasites.  

Among all parasite-containing families, only Orobanchaceae spans the full range of 

parasitic dependency and photosynthetic capability. Orobanchaceae is the second largest plant 

family and contains around 1800 species (Westwood et al., 2010). The Parasitic Plant Genome 

Project (PPGP) sequenced the transcriptomes of three representative species of different 

nutritional types from Orobanchaceae: Triphysaria versicolor is a facultative hemiparasite, Striga 
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hermonthica is an obligate hemiparasite, and Phelipanche aegyptiaca is an obligate 

holoparasite (Westwood et al., 2012). All three species are outcrossing with genome sizes 

ranging from 1.7 Gb (S. hermonthica) to 3.9 Gb (P. aegyptiaca) (Westwood et al., 2010). In 

accordance with photosynthetic capacity, nuclear-encoded photosynthetic genes, including PSI, 

PSII and Light Harvesting Complex (LHC), showed considerably lower expression in S. 

hermonthica compared with T. versicolor, and no corresponding transcripts were detected in P. 

aegyptiaca (Wickett et al., 2011). In addition, most of the plastid-encoded genes for 

photosynthesis have been completely lost or become pseudogenes in holoparasites 

(dePamphilis and Palmer, 1990; Wolfe et al., 1992; Wickett et al., 2008; Delannoy et al., 2011).  

Despite multiple independent origins and distinct morphology and physiology, parasitic 

plants share a common organ, known as the haustorium, to invade their host for nutrient 

acquisition (Yoshida et al., 2016). Initiation of haustorial development requires host signals to be 

sensed by the parasitic plants. One such signaling molecule is 2,6 dimethyoxy-1,4-

benzoquinone (DMBQ) which is derived from host cell wall phenolics (Kim et al., 1998). In 

addition to DMBQ, other haustorium inducing factors (HIFs) also exist in the host root exudates 

(Albrecht et al., 1999). It is hypothesized that parasitic genes involved in haustorial signaling, 

development, and penetration have been recruited from genes and biochemical pathways in 

root and floral tissues (Yang et al., 2015).  

Several genes have been well established to participate in haustorial development. Two 

quinone oxidoreductases in T. versicolor (TvQR1 and TvQR2) are upregulated at root tips 

following exposure to HIFs (Matvienko et al., 2001a; Matvienko et al., 2001b). Both enzymes 

catalyze the reduction of quinones, including DMBQ, via one-electron (TvQR1) or two-electron 

(TvQR2) reactions (Sparla et al., 1996; Wrobel et al., 2002). Interestingly, transgenic plants with 

silenced expression of TvQR1, specifically, hosted a reduced number of haustoria 

(Bandaranayake et al., 2010). At the same time, only the orthologs of TvQR2 are upregulated in 

response to HIFs in facultative parasite Phtheirospermum japonicum and obligate hemiparasite 
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Striga asiatica, indicating that the haustorial signaling pathway may vary across parasitic 

species (Ishida et al., 2016; Liang et al., 2016). Conversion of host cell wall phenolics to DMBQ 

requires parasite-generated peroxidases and H2O2. Two peroxidases from Striga asiatica 

(SaPOXA and SaPOXB) and two peroxidases from Phelipanche ramosa have been 

characterized for their involvement during haustorial development (Kim et al., 1998; González-

Verdejo et al., 2006; Veronesi et al., 2007). An NADPH oxidase in S. asiatica (SaNOX1), 

belonging to a respiratory burst oxidase homolog (Rboh) family, was found to participate in ROS 

generation at root tips in response to DMBQ (Liang et al., 2016). Another HIF-induced gene is 

TvPirin which encodes a transcriptional factor that positively regulates haustorium-related genes 

(Bandaranayake et al., 2012).  

 

Objectives and Overview of Dissertation Chapters 

Despite the efforts in exploring alternative functions of PhQ in plants, investigations have 

been challenging due to the persistence of photosynthetic functions, even in heterotrophic 

tissues, of photoautotrophic plants. The possible existence of PhQ and its biosynthetic pathway 

in non-photosynthetic holoparasitic plants has not been explored. My dissertation research 

aimed to elucidate the non-photosynthetic functions of PhQ using the parasitic plants as a study 

system, and to understand the evolution of PhQ biosynthesis pathway in both parasitic and 

photoautotrophic plants. Although transcriptome resources of parasitic plants are available from 

PPGP, fragmented assembly prevented recovery of PhQ biosynthetic pathway gene transcripts 

for the research.  Therefore, Chapter 2 was devoted to the development of an innovative 

pipeline for de novo transcriptome assembly in non-model species that lack a sequenced 

genome.  RNA-Seq data sets of pollen from various flowering trees were used to assess the 

quality of assemblies compared to the results of other de novo assembly methods. This pipeline 

leverages the advantages of both reference-based and de novo assembly algorithms, by using 

proteome information from a closely related species as the reference for local de novo assembly. 
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This pipeline dramatically increases computing efficiency by organizing the input RNA-Seq 

reads into independent bins based on gene families for parallel assembly. Finally, this pipeline 

adopts iterative computing to improve the accuracy by using assembled sequences from the 

previous run as the reference to repeat the assembly. The results demonstrated improved 

performance compared to Trinity and the CLC assembly pipeline based on TransRate 

evaluation.  The pipeline enabled reconstruction of full-length transcripts for the entire suite of 

PhQ biosynthesis genes from parasitic plants, critical for the research presented in Chapter 3. 

In Chapter 3, the research goals were to investigate the occurrence, expression and 

function of the PhQ biosynthetic pathway in parasitic plants, and to understand the evolution of 

this pathway in angiosperms. Using the improved local assembly pipeline developed in Chapter 

2, I successfully recovered full-length transcripts for all PhQ genes to support a functional PhQ 

biosynthesis pathway in the parasitic plants. The analysis revealed that the last two enzymatic 

steps of the PhQ biosynthesis pathway have been relocated from chloroplasts to plasma 

membranes in the holoparasite. The bioinformatics findings were validated, through 

collaboration, by subcellular localization experiments and by detection of PhQ in the 

holoparasite. Gene co-expression network analysis suggested a role of PhQ in the plasma 

membrane redox activities associated with the signaling of parasitic haustorium development. 

The plasma membrane localization of the terminal PhQ biosynthesis steps was found to be 

conserved in photoautotrophic species via alternative splicing, suggesting plasma membrane 

PhQ biosynthesis is evolutionarily conserved. This work provides the first molecular evidence 

for plasma membrane PhQ biosynthesis in plants. 

In Chapter 4, the research goals were to explore the expression patterns of PhQ 

biosynthetic genes in Arabidopsis thaliana, Glycine max and Populus tremula x alba for non-

photosynthetic functions of PhQ, and for evidence of functional diversification in 

photoautotrophic species. Discerning the non-photosynthetic function of PhQ in green plants 

proved to be difficult even with the use of heterotrophic tissues, as photosynthesis-related 
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activities remained as the dominant functions of PhQ. However, I found evidence of functional 

divergence among recently duplicated ICS and DHNAT genes in Arabidopsis. Similar 

divergence was also observed for DHNAT in Glycine and Populus.  

 

Significance of This Work 

This study advances our understanding of the dual function of PhQ in plants. PhQ has 

long been speculated to exhibit non-photosynthetic functions, but experimental support has 

been scarce due to the masking effect of its primary function in photosynthesis. This study is the 

first to use photosynthesis-free holoparasites as a study system to explore the evolution and the 

alternative functions of PhQ biosynthesis. The work established unequivocally that the plastidial 

PhQ biosynthesis in photoautotrophic species has been exploited by the holoparasites and 

redirected to the plasma membrane for redox regulation associated with haustorium 

development.  Plasma membrane PhQ biosynthesis appeared to be conserved in 

photoautotrophic species, suggesting an ancient origin of dually localized PhQ biosynthesis in 

angiosperms. Given the conservation of plasma membrane PhQ biosynthesis, the results from 

parasitic plants shed lights on the non-photosynthetic roles of PhQ in photoautotrophic plants. 

Importantly, knowledge from this work on the signaling mechanisms of parasitic haustorial 

development may lead to potential targets for controlling parasitic plants that cause devastating 

losses to agriculture. The computational pipeline developed in this work improved upon existing 

methods for high-quality de novo transcriptome assembly. It should be valuable to the broad 

communities working on non-model species with limited genomics resources. Although 

investigation of non-photosynthetic function of PhQ in photoautotrophic species remained 

challenging, this study has already revealed some unexpected findings on the plasticity of the 

PhQ biosynthetic pathway. The unusual expression patterns of ICS2 in response to osmotic 

stresses and of DHNAT in plant roots are examples that warrant future research.  
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Potri.001G469000      ------------------------------------------------------------ 
c11646_g1_i1          TGTCCACACCAAAAATATAGAAGTAAGATTTGACTAAAAATAAATGGAATAGGCAAAAAA 
                                                                                   
 
Potri.001G469000      ------------------------------------------------------------ 
c11646_g1_i1          AACAGAGTTTAAAAACAGGGTAAAACAGAGCATACTGCAATTCTACTGTGAAAGGAAATT 
                                                                                   
 
Potri.001G469000      --------------------------ATGTTAGCTTTGTT--CCTAGAATCATTCTTATC 
c11646_g1_i1          TCGCAATTGAGAGAGAAACAATGAGGCTCTTAAGGTTGTCTCCCTTAGCTCTATC-TGTC 
                                                 * ***   ****   ***    **  ** * ** 
 



Potri.001G469000      CATCAAAATTGAGGATTCCATGGCTGTCCACACCAAAAATATAGAATCTTACATAGTTTA 
c11646_g1_i1          CTCCTCCTTTATCTCTTTCAGACTTGTGCTG-CCAA------AAAGTCTTACATAGTTTA 
                      *  *    **     ** **    *** *   ****      * * ************** 
 
Potri.001G469000      CATGGGAGAGTCTTCGTTTTCCCCATTATCATCAACTGGAGAGAGTTC---TTCAGAATT 
c11646_g1_i1          CATGGGAGAGTCTTCGTTTTCCCCATTATCATCAACTGGAGAGAGTTCTTCTTCAGAATT 
                      ************************************************   ********* 
 
Potri.001G469000      AGATGTGCAGCACATGACCAAATCACACTTTGATCTTCTTGGATCATGCTTGGAGAGCAA 
c11646_g1_i1          AGATGTGCAGCACATGACCAAATCACACTTTGATCTTCTTGGATCATGCTTGGAGAGCAA 
                      ************************************************************ 
 
Potri.001G469000      AGAGAATGTCCAGGATGTGATGATTTACTCTTACACTAAATGTATCAATGGTTTTGCTGC 
c11646_g1_i1          AGAGAATGTCCAGGATGTGATGATTTACTCTTACACTAAATGTATCAATGGTTTTGCTGC 
                      ************************************************************ 
 
Potri.001G469000      AAACCTCAATGAAGCTCAAGTAGCTGCCATGAAAGGTAATCCGGGAGTGATATCGGTTTT 
c11646_g1_i1          AAACCTCAATGAAGCTCAAGTAGCTGCCATGAAAGGTAATCCGGGAGTGATATCGGTTTT 
                      ************************************************************ 
 
Potri.001G469000      CGAGAACAAAGAAAGAATGTTGCACACAACACATTCATGGGAATTTATGGGATTTGAAGC 
c11646_g1_i1          CGAGAACAAAGAAAGAATGTTGCACACAACACATTCATGGGAATTTATGGGATTTGAAGC 
                      ************************************************************ 
 
Potri.001G469000      AAATGGAGCACCTACCCTCAGCTCGCTTCAGAAGAAGGCAAACTTTGGTGAAGGTGTAAT 
c11646_g1_i1          AAATGGAGCACCTACCCTCAGCTCGCTTCAGAAGAAGGCAAACTTTGGTGAAGGTGTAAT 
                      ************************************************************ 
 
Potri.001G469000      CATTGCAAATCTTGATACCGGTAAGGTTCTGTCCTTGAAGCTCCAAGGGAAAAATCTTAA 
c11646_g1_i1          CATTGCAAATCTTGATACCG---------------------------------------- 
                      ********************                                         
 
Potri.001G469000      CAGTGTTCATATTGGTTCTTTGCCAATTGTAATACTCTCTTACATTTTTTGGCTGCGTAC 
c11646_g1_i1          ------------------------------------------------------------ 
                                                                                   
 
Potri.001G469000      TATCACTATAGGTGTATGGCCAGAATCCAAGAGCTTTAATGATGAGGGAATGGGCCCTGT 
c11646_g1_i1          -----------GTGTATGGCCAGAATCCAAGAGCTTTAATGATGAGGGAATGGGCCCTGT 
                                 ************************************************* 
 
Potri.001G469000      GCCATCAAGATGGAAGGGAACTTGTCAGGCTGGAGGTGGATTTAAGTGCAACAAAAAGCT 
c11646_g1_i1          GCCATCAAGATGGAAGGGAACTTGTCAGGCTGGAGGTGGATTTAAGTGCAACAAAAAGCT 
                      ************************************************************ 
 
Potri.001G469000      TATTGGTGCAAGGTACTTCAACAAAGGTTTTGCTTCTGCAAGTCCTACTCCAATCCCTAC 
c11646_g1_i1          TATTGGTGCAAGGTACTTCAACAAAGGTTTTGCTTCTGCAAGTCCTACTCCAATCCCTAC 
                      ************************************************************ 
 
Potri.001G469000      AGAGTGGAATACTGCCCGTGACACCGAGGGCCACGGTTCCCACACCTTATCTACAGCTGG 
c11646_g1_i1          AGAGTGGAATACTGCCCGTGACACCGAGGGCCACGGTTCCCACACCTTATCTACAGCTGG 
                      ************************************************************ 
 
Potri.001G469000      TGGTAGCTTTGTTCCTGGAGCGAGTATTTTTGGTTATGGGAATGGAACTGCTAAAGGTGG 
c11646_g1_i1          TGGTAGCTTTGTTCCTGGAGCGAGTATTTTTGGTTATGGGAATGGAACTGCTAAAGGTGG 
                      ************************************************************ 
 
Potri.001G469000      ATCGCCAAAAGCTCACGTGGCTGCTTACAAAGTATGCTGGCCTTCAGACAATGGTGGATG 
c11646_g1_i1          ATCGCCAAAAGCTCACGTGGCTGCTTACAAAGTATGCTGGCCTTCAGACAATGGTGGATG 
                      ************************************************************ 
 
Potri.001G469000      CTTTGATGCAGATATCTTGGCAGCTTTTGATGCTGCCATAGGTGATGGAGTTGATGTGAT 
c11646_g1_i1          CTTTGATGCAGATATCTTGGCAGCTTTTGATGCTGCCATAGGTGATGGAGTTGATGTGAT 
                      ************************************************************ 
 
Potri.001G469000      CTCAATGTCGTTGGGTCCACATCAAGCTGTAGAATTTTTGCAAGATGGAATGGCCATTGG 
c11646_g1_i1          CTCAATGTCGTTGGGTCCACATCAAGCTGTAGAATTTTTGCAAGATGGAATGGCCATTGG 
                      ************************************************************ 
 
Potri.001G469000      CTCCTTCAATGCCATCAAGAAAGGCATTCCCGTCGTTGCTTCAGCCGGCAATAGCGGACC 
c11646_g1_i1          CTCCTTCAATGCCATCAAGAAAGGCATTCCCGTCGTTGCTTCAGCCGGCAATAGCGGACC 
                      ************************************************************ 



 
Potri.001G469000      AGTTGCTGGGTCCGTGGCTCATGGGGCTCCCTGGTTGTTTACGATTGGTGCTAGTACACT 
c11646_g1_i1          AGTTGCTGGGTCCGTGGCTCATGGGGCTCCCTGGTTGTTTACGATTGGTGCTAGTACACT 
                      ************************************************************ 
 
Potri.001G469000      GGATCGTGAGTTTTCAGCCACTGTTACTCTTGGCAACAAGAAGTTTTTCAAGGGATCAAG 
c11646_g1_i1          GGATCGTGAGTTTTCAGCCACAGTTACTCTTGGCAACAAGAAGTTTTTCAAGGGATCAAG 
                      ********************* ************************************** 
 
Potri.001G469000      TGTTGCAAGTAAAGGCTTACCAGCTGGGAAATTCTATCCATTGATCAATGCCGCAGAAGC 
c11646_g1_i1          TGTTGCAAGTAAAGGCTTACCAGCTGGGAAATTCTATCCATTGATCAATGCCGCAGAAGC 
                      ************************************************************ 
 
Potri.001G469000      AAGGCTTCCTACAGCACCAGCTGCAGATGCTCAGCTATGCCAAAATGGAACACTTGATCC 
c11646_g1_i1          AAGGCTTCCTACAGCACCAGCTGCAGATGCTCAGCTATGCCAAAATGGAACACTTGATCC 
                      ************************************************************ 
 
Potri.001G469000      CAAGAAGGTTGCAGGGAAAATTATAGTATGCCTTCGAGGAATAAACAGTAGAGTAGTAAA 
c11646_g1_i1          CAAGAAGGTTGCAGGGAAAATTATAGTATGCCTTCGAGGAATAAACAGTAGAGTAGTAAA 
                      ************************************************************ 
 
Potri.001G469000      AGGACATGAGGCTGAGCTTGCTGGTGCCGTTGGGATGATATTGGCAAATGATGAAGAAAG 
c11646_g1_i1          AGGACATGAGGCTGAGCTTGCTGGTGCCGTTGGGATGATATTGGCAAATGATGAAGAAAG 
                      ************************************************************ 
 
Potri.001G469000      TGGAAGTGAAATTTTGTCCGATCCTCATATGCTCCCTGCTGCCCACCTCACGTTCACTGA 
c11646_g1_i1          TGGAAGTGAAATTTTGTCCGATCCTCATATGCTCCCTGCTGCCCACCTCACGTTCACTGA 
                      ************************************************************ 
 
Potri.001G469000      TGGTCAAGCTGTAATGAACTACATCAAGTCGACCAAAAATCCTACAGCATCAATTAGTCC 
c11646_g1_i1          TGGTCAAGCTGTAATGAACTACATCAAGTCGACCAAAAATCCTACAGCATCAATTAGTCC 
                      ************************************************************ 
 
Potri.001G469000      AGTACATACAGATTTAGGAGTCGTGCCGAATCCTGTGATGGCTGCATTCTCATCAAGGGG 
c11646_g1_i1          AGTACATACAGATTTAGGAGTCGTGCCGAATCCTGTGATGGCTGCATTCTCATCAAGGGG 
                      ************************************************************ 
 
Potri.001G469000      ACCTAGTTTAATTGAGCCAGCAATACTCAAGCCTGATGTCACTGCACCTGGGGTTGATGT 
c11646_g1_i1          ACCTAGTTTAATTGAGCCAGCAATACTCAAGCCTGATGTCACTGCACCTGGGGTTGATGT 
                      ************************************************************ 
 
Potri.001G469000      AATCGCTGCTTACACTGAAGCTCTAGGGCCATCTGAACTACCTTTTGACAAGCGTCGGAC 
c11646_g1_i1          AATCGCTGCTTACACTGAAGCTCTAGGGCCATCTGAACTACCTTTTGACAAGCGTCGGAC 
                      ************************************************************ 
 
Potri.001G469000      ACCTTACATCACCATGTCTGGCACTTCAATGTCATGCCCTCATGTTTCCGGCATTGTTGG 
c11646_g1_i1          ACCTTACATCACCATGTCTGGCACTTCAATGTCATGCCCTCATGTTTCCGGCATTGTTGG 
                      ************************************************************ 
 
Potri.001G469000      CCTCCTTAGAGCTATCCATCCAGATTGGAGTCCAGCTGCTCTTAAATCTGCAATCATGAC 
c11646_g1_i1          CCTCCTTAGAGCTATCCATCCAGATTGGAGTCCAGCTGCTCTTAAATCTGCAATCATGAC 
                      ************************************************************ 
 
Potri.001G469000      AACAGCAAAAACAATATCTAACTCCAAGAAGAGAATACTCGATGCTGATGGCCAACCTGC 
c11646_g1_i1          AACAGCAAAAACAATATCTAACTCCAAGAAGAGAATACTCGATGCTGATGGCCAACCTGC 
                      ************************************************************ 
 
Potri.001G469000      GACACCATTTGCATATGGTGCAGGACATGTGAATCCAAATCGTGCAGCAGATCCTGGCCT 
c11646_g1_i1          GACACCATTTGCATATGGTGCAGGACATGTGAATCCAAATCGTGCAGCAGATCCTGGCCT 
                      ************************************************************ 
 
Potri.001G469000      AGTTTATGACACGAACGAGATTGATTACCTTAACTTCTTATGTGCCCATGGCTATAACAG 
c11646_g1_i1          AGTTTATGACACGAACGAGATTGATTACCTTAACTTCTTATGTGCCCATGGCTATAACAG 
                      ************************************************************ 
 
Potri.001G469000      TACCTTCATAATAGAATTCTCAGGCGTGCCTTATAAATGTCCTGAGAATGCTAGCTTGGC 
c11646_g1_i1          TACCTTCATTATAGAATTCTCAGGCGTGCCTTATAAATGTCCTGAGAATGCTAGCTTGGC 
                      ********* ************************************************** 
 
 
 



Potri.001G469000      TGAATTCAACTATCCTTCAATCACAGTACCTGATCTCAATGGCCCAGTGACTGTTACTCG 
c11646_g1_i1          TGAATTCAACTATCCTTCAATCACAGTACCTGATCTCAATGGCCCAGTGACTGTTACTCG 
                      ************************************************************ 
 
Potri.001G469000      CCGAGTGAAGAACGTAGGGGCTCCGGGCACATACACAGTCAAAGCTAAGGCACCACCTGA 
c11646_g1_i1          CCGAGTGAAGAACGTAGGGGCTCCGGGCACATACACAGTCAAAGCTAAGGCACCACCTGA 
                      ************************************************************ 
 
Potri.001G469000      GGTTTCAGTGGTTGTTGAACCTTCAAGCTTGGAATTCAAGAAAGCCGGTGAAGAGAAGAT 
c11646_g1_i1          GGTTTCAGTGGTTGTTGAACCTTCAAGCTTGGAATTCAAGAAAGCCGGTGAAGAGAAGAT 
                      ************************************************************ 
 
Potri.001G469000      TTTCAAGGTTACTTTTAAGCCTGTAGTGAATGGAATGCCGAAAGACTACACATTTGGGCA 
c11646_g1_i1          TTTCAAGGTTACTTTTAAGCCTGTAGTGAATGGAATGCCGAAAGACTACACATTTGGGCA 
                      ************************************************************ 
 
Potri.001G469000      CCTTACGTGGTCAGATAGCAACGGCCATCATGTCAAGAGTCCTCTTGTGGTGAAGCATGC 
c11646_g1_i1          CCTTACGTGGTCAGATAGCAACGGCCATCATGTCAAGAGTCCTCTTGTGGTGAAGCATGC 
                      ************************************************************ 
 
Potri.001G469000      GTAG-------------------------------------------------------- 
c11646_g1_i1          GTAGATGTTCATTGTAGATGACAATTTCAGTACACACAACTGTACTTTCATCTATAATCT 
                      ****                                                         
 
Potri.001G469000      ------------------------------------------------------------ 
c11646_g1_i1          TCCCACTGATTCAATTCAATTCAATTTATTTATTTTTTCATGTTAATTTTCCCATACCAT 
                                                                                   
 
Potri.001G469000      ------------------------------------------------------------ 
c11646_g1_i1          GAATTAACAACATTCTGAAGGAGTGGGGGAACTATTGTTCACCCCCGAACTATAAACACA 
                                                                                   
 
Potri.001G469000      -------------------------------------------------------- 
c11646_g1_i1          CACTCATGCGCACAATAGATTTACTGTGCCCATGAGTTTTTTTTTTTAAAAAAAAA 

Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          CAAAAACCCTCTTGGTAAAAAGATTCTCCTTTTCAGCTCTAAGATTTGTCTCTCTTCCTC 
                                                                                   
 
Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          CGTTGATTGGTAAAGAGGGACAAATATTGCCAGCAATTTTGCCTGAATACAAACGACTAC 
                                                                                   
 
Potri.006G128300      ----------------------ATGGCTAAGGAGGTTAGCGGTTCACGTTCTTGGATTGA 
c32677_g1_i1          TGCTACTTTGCTTCAAAATTCAATGGCTAAGGAGGTTAGCGGTTCACGTTCTTGGATTGA 
                                            ************************************** 
 
Potri.006G128300      GGTGGCTCCAGCTCCAATCATTTATCCCCGGAAGCCTTCAAATGCTCCCCGTTTGGAGCC 
c32677_g1_i1          GGTGGCTCCAGCTCCAATCATTTATCCCCGGAAGCCTTCAAATGCTCCCCGTTTGGAGCC 
                      ************************************************************ 
 
Potri.006G128300      GATAGCCGAAGAGGGCCACGAGGAACATGATGAAGATTCACAAGCCTTCCAGTCGTCT-- 
c32677_g1_i1          GATAGCCGAAGAGGGCCACGAGGAACATGATGAAGATTCACAAGCCTTCCAGTAATCCTC 
                      *****************************************************  **    
 
Potri.006G128300      ---ATGTAG--------------------------------------------------- 
c32677_g1_i1          CCCATTTGGATCCTTATTTCTTTTTTGGTTCTTTGGGGATTCAACTGATCACTACCTCTG 
                         ** * *                                                    
 
Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          CATTGCCATGTTGAAGTTCCATTGCAGCACTACTCTGACTTTAGCTGAAAGGCCATGTTA 
                                                                                   
 
Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          ATTAATCCAGCTGCCCAATGAGTTCATAAATGCACCAACGCCTAGATATGCAGCCAACAT 



                                                                                   
 
Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          GGTGTAAATCTTGCAGATTAGTCTTTTCTATTTAATTTAGATTATTTAATTATATATTTT 
                                                                                   
 
Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          TCTTATTTAATATCTATACGTTTATATTTTATTTGGTGTCTTGTTGGTGGATTAAAATTA 
                                                                                   
 
Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          ACTCATTTTTGCCGCGCATCTGGATCTAGTTAATTAAAACAAAAAAAGGAACCAGGGAGA 
                                                                                   
 
Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          AGAAGAGAGGCAGCAGAAATAAGTTACAAAAGAGTGGCGAGGATATAAAGCTACATTCTG 
                                                                                   
 
Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          CAATGTGTTATTTAATTTATATTGTAGACGATAGGTCGTCTATGTAGCCAATTAGAAGAA 
                                                                                   
 
Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          CACCAACCTCGGTGCCCGAGCTTTCCTTCAAGGCCACACTATTTTAATAAAACAAAAAAC 
                                                                                   
 
Potri.006G128300      ------------- 
c32677_g1_i1          AAAATGACGCGCC 

Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          CAAAAACCCTCTTGGTAAAAAGATTCTCCTTTTCAGCTCTAAGATTTGTCTCTCTTCCTC 
                                                                                   
 
Potri.006G128300      ------------------------------------------------------------ 
c32677_g1_i1          CGTTGATTGGTAAAGAGGGACAAATATTGCCAGCAATTTTGCCTGAATACAAACGACTAC 
                                                                                   
 
Potri.006G128300      ----------------------ATGGCTAAGGAGGTTAGCGGTTCACGTTCTTGGATTGA 
c32677_g1_i1          TGCTACTTTGCTTCAAAATTCAATGGCTAAGGAGGTTAGCGGTTCACGTTCTTGGATTGA 
                                            ************************************** 
 
Potri.006G128300      GGTGGCTCCAGCTCCAATCATTTATCCCCGGAAGCCTTCAAATGCTCCCCGTTTGGAGCC 
c32677_g1_i1          GGTGGCTCCAGCTCCAATCATTTATCCCCGGAAGCCTTCAAATGCTCCCCGTTTGGAGCC 
                      ************************************************************ 
 
Potri.006G128300      GATAGCCGAAGAGGGCCACGAGGAACATGATGAAGATTCACAAGCCTTCCAGTAATCCTC 
c32677_g1_i1          GATAGCCGAAGAGGGCCACGAGGAACATGATGAAGATTCACAAGCCTTCCAGTAATCCTC 
                      ************************************************************ 
 
Potri.006G128300      CCCATTTGGATCCTTATTTCTTTTTTGGTTCTTTGGGGATTCAACTGATCACTACCTCTG 
c32677_g1_i1          CCCATTTGGATCCTTATTTCTTTTTTGGTTCTTTGGGGATTCAACTGATCACTACCTCTG 
                      ************************************************************ 
 
Potri.006G128300      CATTGCCATGTTGAAGTTCCATTGCAGCACTACTCTGACTTTAGCTGAAAGGCCATGTTA 
c32677_g1_i1          CATTGCCATGTTGAAGTTCCATTGCAGCACTACTCTGACTTTAGCTGAAAGGCCATGTTA 
                      ************************************************************ 
 
Potri.006G128300      ATTAATCCAGCTGCCCAATGAGTTCATAAATGCACCAACGCCTAGATATGCAGCCAACAT 
c32677_g1_i1          ATTAATCCAGCTGCCCAATGAGTTCATAAATGCACCAACGCCTAGATATGCAGCCAACAT 
                      ************************************************************ 
 
Potri.006G128300      GGTGTAAATCTTGCAGATTAGTCTTTTCTATTTAATTTAGATTATTTAATTATATATTTT 
c32677_g1_i1          GGTGTAAATCTTGCAGATTAGTCTTTTCTATTTAATTTAGATTATTTAATTATATATTTT 
                      ************************************************************ 
 
Potri.006G128300      TCTTATTTAATATCTATACGTTTATATTTTATTTGGTGTCTTGTTGGTGGATTAAAATTA 
c32677_g1_i1          TCTTATTTAATATCTATACGTTTATATTTTATTTGGTGTCTTGTTGGTGGATTAAAATTA 
                      ************************************************************ 
 
 
 



Potri.006G128300      ACTCATTTTTGCCGCGCATCTGGATCTAGTTAATTAAAACAAA-AAAGGAACCAGGGAGA 
c32677_g1_i1          ACTCATTTTTGCCGCGCATCTGGATCTAGTTAATTAAAACAAAAAAAGGAACCAGGGAGA 
                      ******************************************* **************** 
 
Potri.006G128300      AGAAGAGAGGCAGCAGAAATAAGTTACAAAAGAGTGGCGAGGATCTAAAACTACGTTCTG 
c32677_g1_i1          AGAAGAGAGGCAGCAGAAATAAGTTACAAAAGAGTGGCGAGGATATAAAGCTACATTCTG 
                      ******************************************** **** **** ***** 
 
Potri.006G128300      CAATGTGTTATTTAATTTATATTGTAGACGATAGGTCGTCTATGTAGCCAATTAGAAGAA 
c32677_g1_i1          CAATGTGTTATTTAATTTATATTGTAGACGATAGGTCGTCTATGTAGCCAATTAGAAGAA 
                      ************************************************************ 
 
Potri.006G128300      CACCAACCTCGGTGCCCGAGCTTTCCTTCAAGGCCACACTATTTTAATAAAACAAAAAAC 
c32677_g1_i1          CACCAACCTCGGTGCCCGAGCTTTCCTTCAAGGCCACACTATTTTAATAAAACAAAAAAC 
                      ************************************************************ 
 
Potri.006G128300      AAAATGACGCTCAAA 
c32677_g1_i1          AAAATGACGCGCC-- 
                      ********** *    

Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       TTCCAACCAACCATTATATGTATATATATATAACTAGCAACTGAATTCTTTCCCACACAT 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       CACATTTATAGCTAGCTCAAATAATTAACCATCTTCTAAGAGATCCAAGAGCCTAACCGC 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       CTCTTTCCTTCGCTTTATATATAAACCCCGCAGCATTTCTAGCAAAAACACATCCAATTC 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       TCTCATTCTCTATAAATCATTCCCTTTAATATTTCTCTACTTGTTCTTGGATTCTCTAAT 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       AGGCTCTTGGATTCTGAGTTTGAATTTGTTTTGTTTTTGCCTCATGGGTACCTCGATGAG 
                                                                                   
 
Potri.006G219700      -----------------------------------ATGGCAATCAAGAAATGGCGCGTGC 
c335_g1_i1.2858       ATCATGGATGGCCATTTTGATCATGGTTTGGCTTACTCTCGTTCAAGGAATTT-TTGTGG 
                                                          *  *  ***** ***     ***  
 
Potri.006G219700      ATGTGAAAGATTGTTCTACCTTCTACGATGCCCTTACTAAGTCTATTATTTTCCTAGAAG 
c335_g1_i1.2858       CTGTTGATGCTACTTTTAACTACAAGGATGCCCTTACTAAGTCTATTATTTTCCTAGAAG 
                       ***  * * *  ** ** ** * * ********************************** 
 
Potri.006G219700      CACAAAGATCAGGAAAACTTCCTCCAAACCACAGGCCACAATGGAGAGGAGATTCTGGCC 
c335_g1_i1.2858       CACAAAGATCAGGAAAACTTCCTCCAAACCATAGGCCACAATGGAGAGGAGATTCTGGCC 
                      ******************************* **************************** 
 
Potri.006G219700      TCGACGATGGTAAACTTGCAAATGTGGACCTTGTTGGGGGATATTATGATGCAGGAGACA 
c335_g1_i1.2858       TCGACGATGGTAAACTTGCAAATGTGGACCTTGTTGGGGGATATTATGATGCAGGAGACA 
                      ************************************************************ 
 
Potri.006G219700      ATGTGAAATATGGACTGCCAATGGCTTTTACTGTTACCACTCTGGCTTGGGGTGCTCTCG 
c335_g1_i1.2858       ATGTGAAATATGGACTGCCAATGGCTTTTACTGTTACCACTCTGGCTTGGAGTGCTCTCG 
                      ************************************************** ********* 
 
Potri.006G219700      CTTATCACAAAGAGCTCCATGCCACAGGCGAGCTGCCCCATGTACGTTCTGCCATTAAAT 
c335_g1_i1.2858       CTTATCACAAAGAGCTCCATGCCACAGGCGAGCTGCCCCATGTACGTTCTGCCATTAAAT 
                      ************************************************************ 
 
 
 



Potri.006G219700      GGGGCACAGATTATTTTCTTAAAGCCAGTTCCAGGAAGAACCGTTTGTACGTGCAGGTGG 
c335_g1_i1.2858       GGGGCACAGATTATTTTCTTAAAGCCAGTTCCAGGAAGAACCGTTTGTACGTGCAGGTGG 
                      ************************************************************ 
 
Potri.006G219700      GAGACCCAGTGCTGGATCATCAATGTTGGGTTAGACCAGAAAATATGAGGACACCAAGAA 
c335_g1_i1.2858       GAGACCCAGTGCTGGATCATCAATGTTGGGTTAGACCAGAAAATATGAGGACACCAAGAA 
                      ************************************************************ 
 
Potri.006G219700      CTGTGTTGAGGATTGATGAGAATAACCCGGGAACAGAGATTGCAGCTGAAACTTCAGCTG 
c335_g1_i1.2858       CTGTGTTGAGGATTGATGAGAATAACCCGGGAACAGAGATTGCAGCTGAAACTTCAGCTG 
                      ************************************************************ 
 
Potri.006G219700      CAATGGCTGCTGCTTCCATTGTTTTTCGACACACTAATCGTACCTATTCCCGTAGACTCC 
c335_g1_i1.2858       CAATGGCTGCTGCTTCCATTGTTTTTCGACACACTAATCGTACCTATTCCCGTAGACTCC 
                      ************************************************************ 
 
Potri.006G219700      TCAACAAAGCCAAGTTGCTGTTTGAATTTGCTAAAACACACAAGAAAACCTTTGATGGAG 
c335_g1_i1.2858       TCAACAAAGCCAAGTTGCTGTTTGAATTTGCTAAAACACACAAGAAAACCTTTGATGGAG 
                      ************************************************************ 
 
Potri.006G219700      AATGCCCATTTTATTGCTCTTTCTCAGGCTACAATGATGAGCTGTTGTGGTCAGCAACAT 
c335_g1_i1.2858       AATGCCCATTTTATTGCTCTTTCTCAGGCTACAATGATGAGCTGTTGTGGTCAGCAACAT 
                      ************************************************************ 
 
Potri.006G219700      GGTTGTACAAGGCCACCACTAAGCCTATGTACTTAAAGTACATCAAAGAAGAAGCCACTA 
c335_g1_i1.2858       GGTTGTACAAGGCCACCACTAAGCCTATGTACTTAAAGTACATCAAAGAAGAAGCCACTA 
                      ************************************************************ 
 
Potri.006G219700      GTGCTGCTGTGGCTGAGTTTAGCTGGGACCTTAAATACGCTGGAGCCCAAGTCCTCCTCT 
c335_g1_i1.2858       GTGCTGCTGTGGCTGAGTTTAGCTGGGACCTTAAATACGCTGGAGCCCAAGTCCTCCTCT 
                      ************************************************************ 
 
Potri.006G219700      CTAAGCTGTATTTTGAGGGAGTGAAGGATTTGGAATCCTATAAGAAAGACGCTGACAGTT 
c335_g1_i1.2858       CTAAGCTGTATTTTGAGGGAGTGAAGGATTTGGAATCCTATAAGAAAGACGCTGACAGTT 
                      ************************************************************ 
 
Potri.006G219700      TTATATGCTCAGTGCTGCCTGGTAGCCCCTTCCATCAAGTATATATCTCTCCTGGTGGTA 
c335_g1_i1.2858       TTATATGCTCAGTGCTGCCTGGTAGCCCCTTCCATCAAGTATATATCTCTCCTGGTGGTA 
                      ************************************************************ 
 
Potri.006G219700      TGATTAACTTGAGAGATGGGGCCAACACTCAATATGTTACCAGCACAGCTTTCTTGTTTA 
c335_g1_i1.2858       TGATTAACTTGAGAGATGGGGCCAACACTCAATATGTTACCAGCACAGCTTTCTTGTTTA 
                      ************************************************************ 
 
Potri.006G219700      GCGTCTACAGTGATATCCTTGCCGAACACAATCAAAAAGTACAGTGTGGAAACCAAGCAT 
c335_g1_i1.2858       GCGTCTACAGTGATATCCTTGCCGAACACAATCAAAAAGTACAGTGTGGAAACCAAGCAT 
                      ************************************************************ 
 
Potri.006G219700      TTGACTCTACCCGCGTCATGGCATTCGCCAAGCAACAGATAGATTACTTGCTAGGGAGCA 
c335_g1_i1.2858       TTGACTCTACCCGCGTCATGGCATTCGCCAAGCAACAGATAGATTACTTGCTAGGGAGCA 
                      ************************************************************ 
 
Potri.006G219700      ACCCTGAAAAAAGATCATATATGGTAGGGTTTGGACACAATCCACCAGTGCAAGCACACC 
c335_g1_i1.2858       ACCCTGAAAAAAGATCATATATGGTAGGGTTTGGACACAATCCACCAGTGCAAGCACACC 
                      ************************************************************ 
 
Potri.006G219700      ATAGAGGCGCTTCTGTTCCAGTGATGTCTACTAATACAATAGTGAACTGTGGCACGAGCT 
c335_g1_i1.2858       ATAGAGGCGCTTCTGTTCCAGTGATGTCTACTAATACAATAGTGAACTGTGGCACGAGCT 
                      ************************************************************ 
 
Potri.006G219700      TTGCTAACTGGTTCAACAAGGATGCACCAAACCCTCATGAACTAACTGGTGCCTTTGTGG 
c335_g1_i1.2858       TTGCTAACTGGTTCAACAAGGATGCACCAAACCCTCATGAACTAACTGGTGCCTTTGTGG 
                      ************************************************************ 
 
Potri.006G219700      GTGGACCTGACCGGTTCGACAACTTTGTTGATAAGCGTTGGGATTCATCTAAAACCGAGC 
c335_g1_i1.2858       GTGGACCTGACCGGTTCGACAACTTTGTTGATAAGCGTTGGGATTCATCTAAAACCGAGC 
                      ************************************************************ 
 
Potri.006G219700      CTTGCACGTACGTTAACTCTATTTCAGTTGGTGTTTTGGCAAAGCTTGCAACAGATGGCC 
c335_g1_i1.2858       CTTGCACGTACGTTAACTCTATTTCAGTTGGTGTTTTGGCAAAGCTTGCAACAGATGGCC 
                      ************************************************************ 



 
Potri.006G219700      GTGTCTAG---------------------------------------------------- 
c335_g1_i1.2858       GTGTCTAGTAATCAGTCACTAATCCATTCCATTATCTGTTGTTTAGTGATTGATCATGAG 
                      ********                                                     
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       CACTCAAAGTACGTGTGTGTGTGTGTGTGTGTCTATATATATATATAGTCCAAAGACTGA 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       ATTTTGCATGCCTCAACACTTCTTCTTTTTCCATCAATTCCATTGACACCAGAGAATAAT 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       ATGATATGTAATATGATTTTCAGTGGTGTTTAGTGTAGGGAAATAAAGCTAGTGTAGTTT 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       TGCCAGCATTCTATCTGGGTATGTATGTTTTTCCACACAAAGTGGATTAATTTGCAACTA 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       TGAACAGATACACTGGTTGCCCTAATTGTGAACTATAATTGAATCTTGGCTATGATCATT 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       TGCGAGGATATGGCACTTCAATTTGTATTTGTAGAACGATGGGTTATATTGTTGAGATAC 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       ATTACCGGTTTTTATACTTCTTTTCTTTCTTTATCAAACCAAATATTTTACAAGAAAGGG 
                                                                                   
 
Potri.006G219700      ------------------------------------------------------------ 
c335_g1_i1.2858       TTTGGTTTGATAAATCATGTTTGTTAAATCCTAGTCTTTTAGATTCTAAGATGGCATGGA 
                                                                                   
 
Potri.006G219700      ------------------------------------ 
c335_g1_i1.2858       TTATTTCATATGTTTATTAATTTATTTAAAAATTAC 

Potri.010G110900      ------------------------------------------------------------ 
c365_g1_i1.1339       AACCACCAACGGGAAGGGCGTGCATAGCGGCGGGCCACAAAGGATTGTCTAATACGAGGC 
                                                                                   
 
Potri.010G110900      ------------------------------------------------------------ 
c365_g1_i1.1339       TTTTACTGTTTATAGTTTTTCTTGGCCAACATATATTTTGTCTAATACCTGGATTGTTGC 
                                                                                   
 
Potri.010G110900      ------------------------------------------------------------ 
c365_g1_i1.1339       CTCGTTTCACCCGATCAATCTACATGTTGCTTGGATTTTTCAAGCAACATTTATATATTC 
                                                                                   
 
Potri.010G110900      ------------------------------------------------------------ 
c365_g1_i1.1339       CTTGTTCTAGGCCATAAAATCCAGTATTCCGTATCTGTTTGACCTGAACAATAGGCAGTA 
                                                                                   
 
Potri.010G110900      --------------ATGGACAACCTTCTTGGCCTTCTCAGAATCCGGGTGAAACGAGGCA 
c365_g1_i1.1339       GGAGCTTTACAGACATGGACAACCTTCTTGGCCTTCTCAGAATCCGGGTGAAACGAGGCA 
                                    ********************************************** 
 
Potri.010G110900      ACAATCTTGCCGTTCGCGATCTTGGTACCAGTGATCCTTATGCTGTCATCACCATGGGAA 
c365_g1_i1.1339       ACAATCTTGCCGTTCGCGATCTTGGTACCAGTGATCCTTATGCTGTCATCACCATGGGAA 
                      ************************************************************ 
 
 
 



Potri.010G110900      AACAGAAATTGAAAACTCGAGTGGTGAAAAAAAACTGCAATCCAGAGTGGAACGAGGAGC 
c365_g1_i1.1339       AACAGAAATTGAAAACTCGAGTGGTGAAAAAAAACTGCAATCCAGAGTGGAACGAGGAGC 
                      ************************************************************ 
 
Potri.010G110900      TTACTCTTTCAATCACAGATCTCAATGTTCCAATCAATTTAACTGTTTTTGACAAAGACA 
c365_g1_i1.1339       TTACTCTTTCAATCACAGATCTCAATGTTCCAATCAATTTAACTGTTTTTGACAAAGACA 
                      ************************************************************ 
 
Potri.010G110900      GATTTACCGTGGATGATAAAATGGGTGAAGCAGAAATAGACATCAAAGCATATATCGCGA 
c365_g1_i1.1339       GATTTACCGTGGATGATAAAATGGGTGAAGCAGAAATAGACATCAAAGCATATATCGCGA 
                      ************************************************************ 
 
Potri.010G110900      GTCTAAAGATGGGATTGCAAAATCTCCCAAACGGTTGTGTGGTCTCAAGAATTAAGCCAA 
c365_g1_i1.1339       GTCTAAAGATGGGATTGCAAAATCTCCCAAACGGTTGTGTGGTCTCAAGAATTAAGCCAA 
                      ************************************************************ 
 
Potri.010G110900      GCCGGAACAACTGCCTTGCTGACGAGAGCTGCGTTGTTTGGGATAACGGCAAAATCCTGC 
c365_g1_i1.1339       GCCGAAACAACTGCCTTGCTGACGAGAGCTGCGTTGTTTGGGATAACGGCAAAATCCTGC 
                      **** ******************************************************* 
 
Potri.010G110900      AAGACATGATTCTCAGATTAAGAAATGTAGAGTCCGGTGAAGTGATGATTCAAATCGAGT 
c365_g1_i1.1339       AAGACATGATTCTCAGATTAAGAAATGTAGAGTCCGGTGAAGTGATGATTCAAATCGAGT 
                      ************************************************************ 
 
Potri.010G110900      GGATGAATGTTCCAGGTTGTCGGGGATTGGAAATTGGAGGTACGAGATAA---------- 
c365_g1_i1.1339       GGATGAATGTTCCAGGTTGTCGGGGATTGGAAATTGGAGACAGGGAAGCACCATGGAACA 
                      ***************************************  * *  *  *           
 
Potri.010G110900      ------------------------------------------------------------ 
c365_g1_i1.1339       GGTCGAAGAGACTCGACTGATCGAATGATTTTCCTAATTTTACCATCCACAGCGGTATCC 
                                                                                   
 
Potri.010G110900      ------------------------------------------------------------ 
c365_g1_i1.1339       TCTATGGGTGAGATGCGACTGCTCATTTATAGCGTCCTAACCGTGAAGATGATGACTGTT 
                                                                                   
 
Potri.010G110900      ------------------------------------------------------------ 
c365_g1_i1.1339       TTCTCTTGAATCAAGAATTACTTGGATATCTACTCCATTAATTTGGTGTCTTCTTTCTTT 
                                                                                   
 
Potri.010G110900      ------------------------------------------------------------ 
c365_g1_i1.1339       CTTGTTTTGGTCGTATTTTAAATAATTTTTTTCGATTTTTATGAATCACATTTTGATTTT 
                                                                                   
 
Potri.010G110900      ------------------------------------------------------------ 
c365_g1_i1.1339       TTTTTCCCAAGGATAATGGCATTCTCGAACTTGGCTTGCATTGTATTATATAAAAACCAA 
                                                                                   
 
Potri.010G110900      ------------------------------------------------------------ 
c365_g1_i1.1339       TAAATTCTTATATAAAATCATATATCGTGAAACAATTATTCACCTGATTTTCTCAAAAAA 
                                                                                   
 
Potri.010G110900      ------ 
c365_g1_i1.1339       AAAAAA 
                             

c253_g1_i1.3797              CGCACAACAAAACACAAATACATCAAAATAGAACTCTGAATTATCCCATTATTTTTCTCT 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      ------------------------------------------------------------ 
                                                                                          
 
c253_g1_i1.3797              AACAGTCTAATTATTCATTGCCGCAGTATATTCTCTAGCTGTACCTTGTTACGTAATCCA 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      ------------------------------------------------------------ 
                                                                                          
 



c253_g1_i1.3797              GCTAGTAATGAACAAACCTCTTCCTCTCCCTCGTATATATAAAGAATACCAATAATTTGG 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      ------------------------------------------------------------ 
                                                                                          
 
c253_g1_i1.3797              CACCAGAACCTTCACAGCCTGAGGCGTAACATTCCGATGTTTCTCTTAATTTCTCTCCTT 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      -------------ACAGCCTGAGGCGGAACATTCCGATGTTTCTCT----TTCTCTCCTT 
                                                                                          
 
c253_g1_i1.3797              GCCTTCTAGCTAGCTAGTACTCCTGGTGGAAAAGTGTAAGAGAAATGGAAAATCACTTTC 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      GCCTTCTAGCTAGCTAGTACTCCTGGTGGAAAAGTGTAAGAGAAATGGAAAATCACTTTC 
                                                                                          
 
c253_g1_i1.3797              AGGCATCTAATGTTAACAATCAAATATATGGCAACGTTGGTGATTCGAAGTTAGAGAAAA 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      AGGCATCTAATGTTAACAATCAAATATATGGCAACGTTGGTGATTCGAAGTTAGAGAAAA 
                                                                                          
 
c253_g1_i1.3797              GGTGTAGACACCACATACCTCAATCTTGCATGCTATCATCCTCACCAATGCCACCAGTAC 
Potri.010G140800             -----------------------------ATGCTATCATCCTCACCAATGCCACCAGTAC 
Potri.010G140800_genome      GGTGTAGACAC-ACATACCTCAATCTTGCATGCTATCATCCTCACCAATGCCACCAGTAC 
                                                          ******************************* 
 
c253_g1_i1.3797              TATCTTCATGGAATGTTCATAGCGATCATAGCATATATAAATCAAAACGGAGTTTCAACG 
Potri.010G140800             TATCTTCATGGAATGTTCATAGCGATCATAGCATATATAAATCAAAACGGAGTTTCAACG 
Potri.010G140800_genome      TATCTTCATGGAATGTTCATAGCGATCATAGCATATATAAATCAAAACGGAGTTTCAACG 
                             ************************************************************ 
 
c253_g1_i1.3797              ACTCGGCTGAAGCCAAGAGACAAAAGAGAGTTATGAAGTATAAGGCCTATGCTGTTGAAG 
Potri.010G140800             ACTCGGCTGAAGCCAAGAGACAAAAGAGAGTTATGAAGTATAAGGCCTATGCTGTTGAAG 
Potri.010G140800_genome      ACTCGGCTGAAGCCAAGAGACAAAAGAGAGTTATGAAGTATAAGGCCTATGCTGTTGAAG 
                             ************************************************************ 
 
c253_g1_i1.3797              GGAAAATGAAGACCTCTTTCAGGAATGGGATACGTTGGGTCAAGGACAAGTATTGTTCAC 
Potri.010G140800             GGAAAATGAAGACCTCTTTCAGGAATGGGATACGTTGGGTCAAGGACAAGAGGTCATGGC 
Potri.010G140800_genome      GGAAAATGAAGACCTCTTTCAGGAATGGGATACGTTGGGTCAAGGACAAGTATTGTTCAC 
                             **************************************************   *  *  * 
 
c253_g1_i1.3797              ----TTGTGCATAGATATTGATTGACTATGTGAAAACATGAATTTATC------TGTGTT 
Potri.010G140800             TCAAAATTGCAA--------AACGCCTTTTTCGAAGGAGGAAATTCTTGAGCTTTGAGCT 
Potri.010G140800_genome      ----TTGTGCATAGATATTGATTGACTATGTGAAAACATGAATTTATC------TGTGTT 
                                    ****         *  * ** * *  **  * *** ** *       ** * * 
 
c253_g1_i1.3797              TCTTGGATATATATAGAATTTTCTTCCCTTATGAACAATATTTAAGGTTTTTGGTTGTTC 
Potri.010G140800             TCCAGGA----------AT-------------------------------TTGA------ 
Potri.010G140800_genome      TCTTGGATATATATAGAATTTTCTTCCCTTATGAACAATATTTAAGGTTTTTGGTTGGTC 
                             **  ***          **                               ***        
 
c253_g1_i1.3797              TGATGATGATGATTTAAATATTGTGGTCACTCAATATGTATGCCTATAATTCTTCGATGC 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      TGATG---ATGATTTAAATATTGTGGTCACTCAATATGTATGCTTATAATTCTTCGATGC 
                                                                                          
 
c253_g1_i1.3797              TTGGTTTGTCCACGCAAAAACCTTGGAGAGAATGATTAAAAGAGCTTTGTCAAGGAAATA 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      TTGGTTTGTCCACGCAAAAACCTTGGAGAGAATGATTAAAAGAGCTTTGTCACGGAAATA 
                                                                                          
 
c253_g1_i1.3797              TATGGGAACCAATTCTCTTTTCAAAAACGTTACCTGCTCGTGAAATCTCAGATCGACTAG 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      TATGGGAACTAATTCTCTTTTCATAAACGCTGCCTGCTCGTGAAATCTCAGATCGACTAG 
                                                                                          
 
c253_g1_i1.3797              AACATCAACGACTCCTCTAGTTCAATTATATAGCTCTGACCTATGGTGATGTTATTTATT 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      AACATCAACCACTCCTCTAGTTCAAATATATAGCTTTGACCTATGGTGATGTTATTTATT 
                                                                                          
 
 



c253_g1_i1.3797              TTTTTGGCAGGAGGTCATGGCTCAAAATTGCAAAACGCCGTACGCATACAAATATCCAAT 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      TTTTTGGCAGGAGGTCATGGCTCAAAATTGCAAAACGCCGTACGCATACAAATATCCAAT 
                                                                                          
 
c253_g1_i1.3797              TATTAAATCTTCATTAATTGAGAC------------------------------------ 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      TATTAAATCTTCATTAATTGAGACACCTTTTCTTTTCTTTCCCTGGTAGTTTTTCGAAGG 
                                                                                          
 
c253_g1_i1.3797              ------------------------------------------------------------ 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      AGGAAATTCTTGAGCTTTGAGCTTCCAGGAATTTGAGCAATTAATTACCTCGTATTAATT 
                                                                                          
 
c253_g1_i1.3797              ------------------------------------------------------------ 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      AAAAAAAAAACAATAAACTTAACGTTAGCTGGGTCAGAGAGCAAGAAGGTGTAGAATAGA 
                                                                                          
 
c253_g1_i1.3797              ------------------------------------------------------------ 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      TGTGTGTGCATTAGTCCTGTGAAGATTTTATTTCTCTAGGAGGTTTATTTGATCTTGAAT 
                                                                                          
 
c253_g1_i1.3797              ------------------------------------------------------------ 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      AGAGATAACTAGCCATCCACTTTTCTAGATTCATATCCTTTCTAATGTGAAAAAAATCTA 
                                                                                          
 
c253_g1_i1.3797              ------------------------------------------------------------ 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      AACATTAAATTGCCTGTTTTTATTTTTACATTTTAAAAATGTTTTTGAAAAAATTTGATT 
                                                                                          
 
c253_g1_i1.3797              ------------------------------------------------------------ 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      TTTTTTTTGTTTTTTTTACTTCAAATTAATATTTTATTAGTGATTTCTAATGTTAAAATA 
                                                                                          
 
c253_g1_i1.3797              ------------------------------------------------------------ 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      AATTTTTTTAAAATAAAAAATATTATTTTAATATATTTTTAAATAAAATTTTTTTAAAAA 
                                                                                          
 
c253_g1_i1.3797              ------------------------------------------------------------ 
Potri.010G140800             ------------------------------------------------------------ 
Potri.010G140800_genome      AATAACCAAACATCCCAAATACATACTTTAACACTCGAAACCTCACCGGGACAACAAACT 
                                                                                          
 
c253_g1_i1.3797              -------------------------------------------------------- 
Potri.010G140800             -------------------------------------------------------- 
Potri.010G140800_genome      AGGCTAGCCCATCACCTAAAAACAAAAGGTGGTCTGTCCTCATTCGTTTCATATAA 

 



Potri.004G146400      ------------------------------------------------------------ 
c466_g1_i1.2043       GGAAAATTTCGGGCGCCTATAACTGGAGATGTCTTTCCTCAACCTCTCCATGGCTGTAAT 
                                                                                   
 
Potri.004G146400      ------------------------------------------------------------ 
c466_g1_i1.2043       TCTTGCCTTCCTTTTCCCTTGATATTACGTCCTTCTCATCTTCATTCCCTCCTATAAGCA 
                                                                                   
 
Potri.004G146400      ---------------------------ATGGCGAACCCTCTCAGAGCCTTCGGCTGCTTT 
c466_g1_i1.2043       GCCTTGGGCCTTCCAAGGTGGTCATTAATGGCGAACCCTCTCAGAGCCTTCGGCTGCTTT 
                                                 ********************************* 
 
Potri.004G146400      TTCTTTTTCTCCCTGCTCTTCTCTTCTTTCTCAACCTTCTCTCTTGCCTTAACTGATGCT 
c466_g1_i1.2043       TTCTTTTTCTCCCTGCTCTTCTCTTCTTTCTCAACCTTCTCTCTTGCCTTAACTGATGCT 
                      ************************************************************ 
 
Potri.004G146400      GAAGCATCTTATATTGCTCGTCGCCAGCTCTTGACGTTAAATGAAAATAGTGAGCTTCCT 
c466_g1_i1.2043       GAAGCATCTTATATTGCTCGTCGCCAGCTCTTGACGTTAAATGAAAATAGTGAGCTTCCT 
                      ************************************************************ 
 
Potri.004G146400      CATGAGTTTGAGTATGAGGTCGATGTGAAAATAACCTTCGCAAACCAAAGGCTGAGGAGA 
c466_g1_i1.2043       CATGAGTTTGAGTATGAGGTCGATGTGAAAATAACCTTCGCAAACCAAAGGCTGAGGAGA 
                      ************************************************************ 
 
Potri.004G146400      GCGTATATTGGTCTTCAGGCCTGGAAAAAGGCAATATACTCCGACCCATTTAACACTACT 
c466_g1_i1.2043       GCGTATATTGGTCTTCAGGCCTGGAAAAAGGCAATATACTCCGACCCATTTAACACTACT 
                      ************************************************************ 
 
Potri.004G146400      GGCAATTGGGTTGGCGCCAATGTGTGTGCCTATAATGGTGTGTTTTGTGCACCAGCTCTA 
c466_g1_i1.2043       GGCAATTGGGTTGGCGCCAATGTGTGTGCCTATAATGGTGTGTTTTGTGCACCAGCTCTA 
                      ************************************************************ 
 
Potri.004G146400      GACGACCCCAGTCTGAGCGTTGTGGCAGGTGTTGATCTTAACGGTGCTGACATTGCTGGG 
c466_g1_i1.2043       GACGACCCCAGTCTGAGCGTTGTGGCAGGTGTTGATCTTAACGGTGCTGACATTGCTGGG 
                      ************************************************************ 
 
Potri.004G146400      CACCTTCCAGCTGAATTAGGGCTTATGACAGATGTTGCATTATTCCACATTAACTCTAAC 
c466_g1_i1.2043       CACCTTCCAGCTGAATTAGGGCTTATGACAGATGTTGCATTATTCCACATTAACTCTAAC 
                      ************************************************************ 
 
Potri.004G146400      AGGTTTTGTGGTATCATTCCCGAGAGCTTTTCCAAGCTCACACTCATGTATGAGTTTGAT 
c466_g1_i1.2043       AGGTTTTGTGGTATCATTCCCGAGAGCTTTTCCAAGCTCACACTCATGTACGAGTTTGAT 
                      ************************************************** ********* 
 
Potri.004G146400      GTCAGCAACAACCGCTTTGTTGGTGATTTCCCTTCTGTTGTTCTATCCTGGCCAAGCCTC 
c466_g1_i1.2043       GTCAGCAACAACCGCTTTGTTGGTGATTTCCCTTCTGTTGTTCTATCCTGGCCAAGCCTC 
                      ************************************************************ 
 
Potri.004G146400      AAGTATCTTGACGTCAGATTCAACGATTTCGAAGGTAGTTTGCCTCCAGAACTCTTCAAC 
c466_g1_i1.2043       AAGTATCTTGACGTCAGATTCAACGATTTCGAAGGTAGTTTGCCTCCAGAACTCTTCAAC 
                      ************************************************************ 
 
Potri.004G146400      AAGGAACTCGATGCTTTGTTCTTGAATGACAACCGATTCACATCCACCATCCCGGAGACA 
c466_g1_i1.2043       AAGGACCTCGATGCTTTGTTCTTGAATGACAACCGATTCACATCCACCATCCCGGAGACA 
                      ***** ****************************************************** 
 
Potri.004G146400      ATAGGCAACTCCGCAGTTTCTGTTGTCACATTTGCTAACAACAAATTCACCGGCTGCATT 
c466_g1_i1.2043       ATAGGCAACTCCGCAGTTTCTGTTGTCACATTTGCTAACAACAAATTCACCGGCTGCATT 
                      ************************************************************ 
 
Potri.004G146400      CCACACAGCGTCGGCAAGATGGCCAACTTGAACGAGGTCATCTTTATGGGCAATGACCTT 
c466_g1_i1.2043       CCACACAGCGTCGGCAAGATGGCCAACTTGAACGAGGTCATCTTTATGGGCAATGATCTT 
                      ******************************************************** *** 
 
Potri.004G146400      GGTGGTTGCTTCCCAGCAGAAATTGGGCTGCTTCGTAATGTGACTGTCTTTGATGCCAGC 
c466_g1_i1.2043       GGTGGTTGCTTCCCAGCAGAAATTGGGCTGCTTGGTAATGTGACTGTGTTTGATGCCAGC 
                      ********************************* ************* ************ 
 
Potri.004G146400      CACAATGGGTTCACAGGAATCTTGCCGCCCAGCTTTGCAGGCCTAAAGAAGGTTGAACTC 
c466_g1_i1.2043       CACAATGGGTTCACAGGAATCTTGCCGTCCAGCTTTGCAGGGCTAAAGAAGGTTGAACTC 
                      *************************** ************* ****************** 



 
Potri.004G146400      TTGGATCTTGCCGACAACAAGCTGACAGGATTTGTGCctgagaacatttgcaagttgcca 
c466_g1_i1.2043       TTGGATCTTGCAGACAACAAGCTGACAGGATTTGTGCCTGAGAACATTTGTAGGTTGTCA 
                      *********** ************************************** * **** ** 
 
Potri.004G146400      agcttgacaaacttcacattctcgtatAACTACTTCAAGGGCGAGGCTCAAGCTTGCGTG 
c466_g1_i1.2043       AGCTTGACGAACTTCACATTCTCGTATAACTACTTCAAGGGGGAGGCTCAAGCTTGCGTG 
                      ******** ******************************** ****************** 
 
Potri.004G146400      CCTCCATCAAGGAAAGACATTGTGTTGGATGATACCAGCAATTGCCTGTCTGACAGGCCA 
c466_g1_i1.2043       CCTCCATCAAGGAAGGACACCGTGTTGGATGATACCAGCAATTGCCTGTCTGACAGGCCA 
                      ************** ****  *************************************** 
 
Potri.004G146400      AAGCAGAAGTCAGCCAGGACATGTTATCCAGTGGTGAGCCGACCTGTGGATTGCAGCAAG 
c466_g1_i1.2043       AAGCAGAAGTCAGCCAGGACATGTTACCCAGTGGTGAGCCGACCTGTGGATTGCAGCAAG 
                      ************************** ********************************* 
 
Potri.004G146400      GACAAGTTTCACT------------CTccaccaccacctgtcca--gtcaccaccaccac 
c466_g1_i1.2043       GACAAGTGTTCTGGAGGAGGAGGTTCTTCAA--ACCCCCATCCAAAACCACAACCCACAC 
                      ******* *                ** **    * **  ****    *** ***  *** 
 
Potri.004G146400      ---------cagttcact------ctcccccgccaccc--------gtcca----gtcac 
c466_g1_i1.2043       CACCTACTCCAGAACATAAACAAACCCCATCTCCACCTAAATCTACTTCTACTCCAACAC 
                               ***  **        * **  * *****          ** *      *** 
 
Potri.004G146400      ctccaccaccagttcactctccaccaccacccgtacactcaccgccaccacctgtccagt 
c466_g1_i1.2043       CATCATCACCAATCCCTGCCCCTCGAACACCAG---AATTACCAAAACCAGAACCTAAGT 
                      *  ** ***** * *   * ** * * **** *   * * ***   ****       *** 
 
Potri.004G146400      cacctccaccaccagttcac---------tctccaccaccacccgtacactcaccgccac 
c466_g1_i1.2043       TACCGCTGGCTCCAGTTGAACCAATTAGTCCATCAACACCAGAGGTATCCTTACCACCAT 
                       *** *   * ****** *           *  ** *****   ***  ** *** ***  
 
Potri.004G146400      cac---cagttc---actcaccacc----accacctgtccactctccgccaccaccagtc 
c466_g1_i1.2043       CTTTATCAATTAGTCCTTCAACTCCGGAGATATCCTCACCACCATCTTCATCAATTAGTC 
                      *     ** **      *** * **    *   ***  ****  **  *  * *  **** 
 
Potri.004G146400      cagtcaccccctccacctgtc------------------------------cactctcca 
c466_g1_i1.2043       CATCTACCCCATC-ATCTGACCCATACAATCCAGGACCTGGTGGGCATGACGAGACACCG 
                      **   ***** ** * *** *                               *  * **  
 
Potri.004G146400      cctc------cacccGTACACTCACCTC------------------------CTCCTGTC 
c466_g1_i1.2043       CCATCACCAAAATCTGCACCGTCACCTGATTCATTTGATAATTCATCAATTAGGCATGAC 
                      **         * * * **  ******                           * ** * 
 
Potri.004G146400      CAGTCACCCCCTCCACCTGTTCACTCTccaccaccaccagtacactcaccccctcc-tcc 
c466_g1_i1.2043       AAGACACCACCACCATCATCTGAGATTGCTATACCACCATCATCCTCATTTAGTCCATCA 
                       ** **** ** *** *   * *   * *   *******  *  ****     *** **  
 
Potri.004G146400      agttcactca--ccc---tctccacccgtacaatcccccccaccaccacc-agtacac-- 
c466_g1_i1.2043       ACTTCAGAGAAACCCATGCCTCCATCACCTAATTCTA---CACCATCACCTAATTCATAT 
                      * ****   *  ***    ***** *     * **     ***** **** * * **    
 
Potri.004G146400      ------------------------ttacctcctccaccagtacactctccaccaccacat 
c466_g1_i1.2043       AACCTAGAACTTGGTGGGCATGATGGACCACCACCATCACTAATGCCTTCAGTAAAGCCC 
                                                *** ** *** ** **    ** **  *   *   
 
Potri.004G146400      gttaaatcaccaccaccaccacgaccagtc-----------aaatcatc----tcc---a 
c466_g1_i1.2043       GAGACACCAGAACCATCACCACAACCAGAAATACCAATAATAAATCATCATTCTCCTTTA 
                      *  * * **  **** ****** *****             ********    ***   * 
 
Potri.004G146400      cttccaattttct---ctccacc---------accaccaACTGTATTTCCTCATCCTCCT 
c466_g1_i1.2043       CCTTTGGTTCACTCACCTCCACCACAACCAGAAACACCAATTGTAAATCATCACTCTCCT 
                      * *    **  **   *******         * ****** ****  ** ***  ***** 
 
Potri.004G146400      CGTGC---T------TTTCCTCCACCACCCCCAAA-TGA-----AGATATAGTCCTTCCA 
c466_g1_i1.2043       CAACTTCCAGTTCACTCACCTCCACCATCATCACAATCCCTACCCCCTCTAGTCCATTCA 
                      *              *  ********* *  ** * *          * ****** * ** 
 
 
 



Potri.004G146400      CCAAACCTCGGATTCCAATA--CGCATCGCCACCTCCACCAGT------GTTCCCAG--- 
c466_g1_i1.2043       C-----------TTCCACCACCAGCACATTCACCCCCACCATCAATTCATTTCCCACCAC 
                      *           *****  *   ***    **** ******         ******     
 
Potri.004G146400      ------GCTACTAG 
c466_g1_i1.2043       CACCTATCTATT-- 
                             *** *   

CLUSTAL O(1.2.4) multiple sequence alignment 

Potri.004G146400.1      ATGGCGAACCCTCTCAGAGCCTTCGGCTGCTTTTTCTTTTTCTCCCTGCTCTTCTCTTCT 
Potri.009G108100.1      ATGGCTGAACCTCTCAGAGTCTTGGGCTGCTTTTTCTTTTTTTCCTTTCTCTTATCTTCT 
                        *****  * ********** *** ***************** *** * ***** ****** 
 
Potri.004G146400.1      TTCTCAACCTTCTCTCTTGCCTTAACTGATGCTGAAGCATCTTATATTGCTCGTCGCCAG 
Potri.009G108100.1      TTCTCAAACTTCTCTCTTGCCTTAACTGATGCTGAAGCATCTTCTATTGCTCGTCGCCAG 
                        ******* *********************************** **************** 
 
Potri.004G146400.1      CTCTTGACGTTAAATGAAAATAGTGAGCTTCCTCATGAGTTTGAGTATGAGGTCGATGTG 
Potri.009G108100.1      CTATTGACATTACATGAAAATGGTGAACTTCCCGATGATTTTGAGTATGAGGTGGATGTG 
                        ** ***** *** ******** **** *****  **** ************** ****** 
 
Potri.004G146400.1      AAAATAACCTTCGCAAACCAAAGGCTGAGGAGAGCGTATATTGGTCTTCAGGCCTGGAAA 
Potri.009G108100.1      AAAGAAACCTTTGCAAACCAAAGGCTCAGGAGGGCATATATTGGTCTCCAGGCCTGGAAA 
                        ***  ****** ************** ***** ** *********** ************ 
 
Potri.004G146400.1      AAGGCAATATACTCCGACCCATTTAACACTACTGGCAATTGGGTTGGCGCCAATGTGTGT 
Potri.009G108100.1      AAGGCAATGTACTCCGACCCGTTTAATACAACTGGCAATTGGGTTGGCGCCGATGTGTGT 
                        ******** *********** ***** ** ********************* ******** 
 
Potri.004G146400.1      GCCTATAATGGTGTGTTTTGTGCACCAGCTCTAGACGACCCCAGTCTGAGCGTTGTGGCA 
Potri.009G108100.1      GCTTATAATGGTGTGTTTTGTGCACCGGCTCTTGACGACTCTGGTCTAAGCGTTATGGCA 
                        ** *********************** ***** ****** *  **** ****** ***** 
 
Potri.004G146400.1      GGTGTTGATCTTAACGGTGCTGACATTGCTGGGCACCTTCCAGCTGAATTAGGGCTTATG 
Potri.009G108100.1      GGTGTTGATCTTAACGGTGCTGATATTGCTGGGTACCTTCCAGCTGAATTGGGGCTTTTG 
                        *********************** ********* **************** ****** ** 
 
Potri.004G146400.1      ACAGATGTTGCATTATTCCACATTAACTCTAACAGGTTTTGTGGTATCATTCCCGAGAGC 
Potri.009G108100.1      ACAGATGTTGCATTGTTCCACATTAACTCTAACAGGTTTTGTGGAATCATCCCCAAGAGC 
                        ************** ***************************** ***** *** ***** 
 
Potri.004G146400.1      TTTTCCAAGCTCACACTCATGTATGAGTTTGATGTCAGCAACAACCGCTTTGTTGGTGAT 
Potri.009G108100.1      TTTTCCAAGCTCACACTCATGTACGAGTTTGATGTCAGCAACAACCGCTTTGTTGGTGAC 
                        *********************** ***********************************  
 
Potri.004G146400.1      TTCCCTTCTGTTGTTCTATCCTGGCCAAGCCTCAAGTATCTTGACGTCAGATTCAACGAT 
Potri.009G108100.1      TTCCCTTCTGTTGTTTTAACCTTGCCAAGCCTCAAGTATCTTGACATCAGATTCAATGAT 
                        *************** ** *** ********************** ********** *** 
 
Potri.004G146400.1      TTCGAAGGTAGTTTGCCTCCAGAACTCTTCAACAAGGAACTCGATGCTTTGTTCTTGAAT 
Potri.009G108100.1      TTCGAAGGTAGTTTGCCTCCAGAACTCTTCAACAAGGACCTCGATGCTTTGTTCTTGAAT 
                        ************************************** ********************* 
 
Potri.004G146400.1      GACAACCGATTCACATCCACCATCCCGGAGACAATAGGCAACTCCGCAGTTTCTGTTGTC 
Potri.009G108100.1      GACAACCGGTTCACATCCACCATTCCGGAGACAATAGGCAACTCCCCAGTTTCTGTAGTC 
                        ******** ************** ********************* ********** *** 
 
Potri.004G146400.1      ACATTTGCTAACAACAAATTCACCGGCTGCATTCCACACAGCGTCGGCAAGATGGCCAAC 
Potri.009G108100.1      ACATTTGCGAACAACAAATTCACTGGCTGCATTCCACACAGCATCGGCAAGATGACAAAC 
                        ******** ************** ****************** *********** * *** 
 



Potri.004G146400.1      TTGAACGAGGTCATCTTTATGGGCAATGACCTTGGTGGTTGCTTCCCAGCAGAAATTGGG 
Potri.009G108100.1      TTGAACGAGGTCATCTTTATGGGCAATGATCTTGGTGGTTGCTTCCCAGCAGAAATTGGG 
                        ***************************** ****************************** 
 
Potri.004G146400.1      CTGCTTCGTAATGTGACTGTCTTTGATGCCAGCCACAATGGGTTCACAGGAATCTTGCCG 
Potri.009G108100.1      CTGCTTGGTAATGTGACTGTGTTTGATGCCAGCCACAATGGGTTCACAGGAATCTTGCCG 
                        ****** ************* *************************************** 
 
Potri.004G146400.1      CCCAGCTTTGCAGGCCTAAAGAAGGTTGAACTCTTGGATCTTGCCGACAACAAGCTGACA 
Potri.009G108100.1      TCCAGCTTTGCAGGGCTAAAGAAGGTTGAACTCTTGGATCTTGCAGACAACAAGCTGACA 
                         ************* ***************************** *************** 
 
Potri.004G146400.1      GGATTTGTGCCTGAGAACATTTGCAAGTTGCCAAGCTTGACAAACTTCACATTCTCGTAT 
Potri.009G108100.1      GGATTTGTGCCTGAGAACATTTGTAGGTTGTCAAGCTTGACGAACTTCACATTCTCGTAT 
                        *********************** * **** ********** ****************** 
 
Potri.004G146400.1      AACTACTTCAAGGGCGAGGCTCAAGCTTGCGTGCCTCCATCAAGGAAAGACATTGTGTTG 
Potri.009G108100.1      AACTACTTCAAGGGGGAGGCTCAAGCTTGCGTGCCTCCATCAAGGAAGGACACCGT---- 
                        ************** ******************************** ****  **     
 
Potri.004G146400.1      GATGATACCAGCAATTGCCTGTCTGACAGGCCAAAGCAGAAGTCAGCCAGGACATGTTAT 
Potri.009G108100.1      -----------------------------GCCAAAGCAGAAGTCAGCCAGGACATGTTAC 
                                                     ******************************  
 
Potri.004G146400.1      CCAGTGGTGAGCCGACCTGTGGATTGCAGCAAGGACAAGTTTCACT------------C- 
Potri.009G108100.1      CCAGTGGTGAGCCGACCTGTGGATTGCAGCAAGGACAAGTGTTCTGGAGGAGGAGGTTCT 
                        **************************************** *                *  
 
Potri.004G146400.1      -----------TCC---------------------------------------------- 
Potri.009G108100.1      TCAAACCCCCATCCAAAACCACAACCCACACCACCTACTCCAGAACATAAACAAACCCCA 
                                   ***                                               
 
Potri.004G146400.1      --------------------------ACCA------------------------------ 
Potri.009G108100.1      TCTCCACCTAAATCTACTTCTACTCCAACACCATCATCACCAATCCCTGCCCCTCGAACA 
                                                  * **                               
 
Potri.004G146400.1      ------------------------------------------------------------ 
Potri.009G108100.1      CCAGAATTACCAAAACCAGAACCTAAGTTACCGCTGGCTCCAGTTGAACCAATTAGTCCA 
                                                                                     
 
Potri.004G146400.1      ------------------------------------------------------------ 
Potri.009G108100.1      TCAACACCAGAGGTATCCTTACCACCATCTTTATCAATTAGTCCTTCAACTCCGGAGATA 
                                                                                     
 
Potri.004G146400.1      ---------CCA---------------------------CCTG----------------- 
Potri.009G108100.1      TCCTCACCACCATCTTCATCAAGTCCATCTACCCCATCATCTGACCCATACAATCCAGGA 
                                 ***                            ***                  
 
Potri.004G146400.1      -------------TCCAGT----------------------------------------- 
Potri.009G108100.1      CCTGGTGGGCATGACGAGACACCGCCATCACCAAAATCTGCACCGTCACCTAATCCATTT 
                                      * **                                           
 
Potri.004G146400.1      ----------------------------CACCACCACC---------------------- 
Potri.009G108100.1      AATAATTCACCAGTTGGGCACAATGAGACACCACCATCACCGGAGTCTGCACCGTCACCC 
                                                    ******** *                       
 
Potri.004G146400.1      ------------------------------------------------------------ 
Potri.009G108100.1      GATCCATTCAATAATTCACCAGATGGGCATAACGAGACACCGCTATCACCGGAGTCTGCA 
                                                                                     
 
Potri.004G146400.1      ------------------------------------------------------------ 
Potri.009G108100.1      CCGTCACCCAATCCATTCAATAATTCACCAGATGGGCACGACGAGACACCGCTATCACCG 
                                                                                     



 
Potri.004G146400.1      ------------------------------------------------------------ 
Potri.009G108100.1      GAGTCTGCACCGTCACAATCACCGGAGTCTGCACCGTCACCCGATCCATTTAATAATTCA 
                                                                                     
 
Potri.004G146400.1      ------------------------------------------------------------ 
Potri.009G108100.1      CCAGATGGGCACGATGAGACACCACAATCATCGGAGTCTGCACTGTCACCCGATCCATTC 
                                                                                     
 
Potri.004G146400.1      ------------------------------------------------------------ 
Potri.009G108100.1      AATAATTCACCAGATGGGCACGACGAGATACCACCATCACCAGAGCCGTCACCGGATCCA 
                                                                                     
 
Potri.004G146400.1      ------------------------------------------------------------ 
Potri.009G108100.1      TTTAATAATTCACCGAATGGGCATGATGAGACACCAACATCACCAGAGTCCGCACAATCA 
                                                                                     
 
Potri.004G146400.1      ------------------------------------------------------------ 
Potri.009G108100.1      CCTGATCCATTTAATAATTCACCAATTGGGCACGACAAGACACCACCACCATCATCTGAG 
                                                                                     
 
Potri.004G146400.1      ------------------------------------------------------------ 
Potri.009G108100.1      ATATCTATACCACCATCACCCTTAATTAGTCCACCAACATCGGAGAAACATATACCACCA 
                                                                                     
 
Potri.004G146400.1      -----------------------------------------ACCAGTTCACTCTCC---- 
Potri.009G108100.1      TCATCAGAGTTTGCTCCATCACCTGATTCATATAATTTACGACCTGTTCACTCACCTCCA 
                                                                 *** ******** **     
 
Potri.004G146400.1      --------------------------------------CCCGCCACCCGTCCAGTCACCT 
Potri.009G108100.1      CCATCATCACAATCCCTACCCCCTCTAGTCTATTCACTTCCACCACCAGCACATTCACCC 
                                                               ** ***** *  ** *****  
 
Potri.004G146400.1      CCACCACCAGTTCACTCTCCACCACCACCCGTACACTCA--------------------- 
Potri.009G108100.1      CCACCATCAATTCATTTCCCACCACCACCTGTACACTCTCCCCCACCACCCCCTGTTTAC 
                        ****** ** **** *  *********** ********                       
 
Potri.004G146400.1      ------------------------CCGCCACCACCT------------------------ 
Potri.009G108100.1      TCTCCCCCTCTGCCAGTACATTCACCGCCACCATCAGTGCACTCTCCCCCACCACCAATG 
                                                ********* *                          
 
Potri.004G146400.1      ------------------------------------------GTCCAGTCACCTCCACCA 
Potri.009G108100.1      CACTCTCCCCCACCACCACCAGTTTACTCTCCCCCACCGCCAGTACAATCATTCCCACCA 
                                                                  ** ** ***   ****** 
 
Potri.004G146400.1      CCAGTTCACTCTCCACCACCACCCGTACACTCACCGC---CACCACCAGTTCA------- 
Potri.009G108100.1      CCAGTGCACTCTCCCCCACCACCTGTACACTCACCCCCTCCACCACCAGTTTACTCTCCC 
                        ***** ******** ******** *********** *   *********** *        
 
Potri.004G146400.1      --------------CTCACCACCACCACCTGTCCACTCTCCGCCACCACCAGTCCAGTCA 
Potri.009G108100.1      CCTCCGCCAGTACATTCACCGCCACCACCAGTGTACTCTCCCCCACCGCTGGTACAATCA 
                                       ***** ******** **  ******* ***** *  ** ** *** 
 
Potri.004G146400.1      CCCCCTCCACCTGTCCACTCTCCACCTCCACCCGTACACTCACCTCCT------------ 
Potri.009G108100.1      CCCCCACCACCAGTGCACTCTCCCCCACCACCTTTACACTCACCCCCTCCACCACCAGTT 
                        ***** ***** ** ******** ** *****  ********** ***             
 
Potri.004G146400.1      ---------------CCTGTCCAGTCACCCCCTCCACCTGTTCACTCTCCACCACCACCA 
Potri.009G108100.1      TACTCTCCCCCTCCGCCAGTACATTCACCGCCACCACCAGTGCACTCTCCCCCACCGCCG 
                                       ** ** ** ***** ** ***** ** ******** ***** **  
 
 
 



Potri.004G146400.1      GTACACTCACCCCCTCCTCCAGTT------------------------CACTCACCCTCT 
Potri.009G108100.1      ATACAATCACCCCCACCACCAGTGCACTCACCCCCTCCACCACCTATACACTCACCCCCG 
                         **** ******** ** *****                         ********* *  
 
Potri.004G146400.1      CCACCCGTACAATCCCCCCCACCACCACCAGTACACTTACCTCCTCCACCAGTACACTCT 
Potri.009G108100.1      CCACCCGTGCAATCTCTCCCTCCACCACCTGTAAACTCACCCCTGCCACCCGTGCACTCC 
                        ******** ***** * *** ******** *** *** *** *  ***** ** *****  
 
Potri.004G146400.1      CCACCACCACATGTTAAATCACCACC---------------------------------- 
Potri.009G108100.1      CCACCACCACCGGTTCATTCTCCTACATCACCCATACACTCCCATCCACCACCTGTAAAC 
                        **********  *** * ** **  *                                   
 
Potri.004G146400.1      --ACCACCACGACCAGTCAAATCATCTCCACTTCCAATTTTCTCTCCACCACCACCAACT 
Potri.009G108100.1      TCACCCCCGCCACCCGTGCAATCACCTCCACCTCCAGTTTTCTCTCCACCACCAGTAATT 
                          *** ** * *** **  ***** ****** **** *****************  ** * 
 
Potri.004G146400.1      GTATTTCCTCATCCTCCTCGTGCTTTTCCTCCACCACCCCCAAATGAAGATATAGTCCTT 
Potri.009G108100.1      GTATCTCCTCC------------------TCCACCTCCCCCGGAAGAAGACTTCATCCTT 
                        **** *****                   ****** *****  * *****  *  ***** 
 
Potri.004G146400.1      CCACCAAACCTCGGATTCCAATACGCATCGCCACCTCCACCAGTGTTCCCAGGCTACTAG 
Potri.009G108100.1      CCACCAAACCTCGGATTCCAATATGCATCACCACCTCCACCAACGTTCCCAGGCTACTAA 
                        *********************** ***** ************  ***************  

Potri.006G192000      ------------------------------------------------------------ 
c8982_g1_i1           CAAATGGAAGAGCAAAGGTAGGAGGAAGGGAGCGGTCGCGATATTGCTTAAAATACTGGC 
                                                                                   
 
Potri.006G192000      -----CCCCTTGTGCCTTTGCTCAAGGGCCGGCTACGCCTATTATTGCACGCCCGCAAGC 
c8982_g1_i1           CTCTCCCCCTTGTGCCTTTGCTCAAGGGCCGGCTACGCCTATTATTGCACGCCCGCAAGC 
                           ******************************************************* 
 
Potri.006G192000      ACATAGAAATAGAGAGGATTTTGGGAAAAGGAGAAGCGAGGCTTCAAGAGAAGGAGAGTC 
c8982_g1_i1           ACATAGAAATAGAGAGGATTTTGGGAAAAGGAGAAGCGAGGCTTCAAGAGAAGGAGAGTC 
                      ************************************************************ 
 
Potri.006G192000      ACTCCCTTTCTCCCTTATCAGGTAATAATACATTTCCTCTCCTCTTTAGCTCTCTGCTCT 
c8982_g1_i1           ACTCCCTTTCTCCCTTATCA---------------------------------------- 
                      ********************                                         
 
Potri.006G192000      GTTTCAATCACCAACCTGCATTTTTGTGTTTGATTCCTTTGCGGGTTCTGCGCGCGAATG 
c8982_g1_i1           ------------------------------------------------------------ 
                                                                                   
 
Potri.006G192000      CTTGTTTTCTTCTCTCCTGGGTCTTAGATATTTCAGATCCAGGTCTTGAAACAATGGGTG 
c8982_g1_i1           -----------------------------------------GGTCTTGAAACAATGGGTG 
                                                               ******************* 
 
Potri.006G192000      CTGGCGGTAGAATGTCTGTTCCTCCTTCCTCTGCTAAGGTGGAATCTGATGTTTTCAAGC 
c8982_g1_i1           CTGGCGGTAGAATGTCTGTTCCTCCTTCCTCTGCTAAGGTGGAATCTGATGTTTTCAAGC 
                      ************************************************************ 
 
Potri.006G192000      GAGCTCCTGACTCGAAGCCGCCATTTACACTCGGCCAGATCAAGAAAGCCATCCCACCTC 
c8982_g1_i1           GAGCTCCTGACTCGAAGCCGCCATTTACACTCGGCCAGATCAAGAAAGCCATCCCACCTC 
                      ************************************************************ 
 
 
 



Potri.006G192000      ATTGTTTCCAGCGTTCTGTTCTTCGCTCATTCTCTTACGTTGCTCATGACCTGATCATTG 
c8982_g1_i1           ATTGTTTCCAGCGTTCTGTTCTTCGCTCATTCTCTTACGTTGCTCATGACCTGATCATTG 
                      ************************************************************ 
 
Potri.006G192000      CCTCTATCTTCTATTATGTTGCGACCAATTACTTCCACCTCCTTCCTCACCCTCTCTCCT 
c8982_g1_i1           CCTCTATCTTCTATTATGTTGCGACCAATTACTTCCACCTCCTTCCTCACCCTCTCTCCT 
                      ************************************************************ 
 
Potri.006G192000      ATGTGGCCTGGCCGATTTATTGGGCTGTCCAGGGATGTGTCCTCACCGGCGTTTGGGTTA 
c8982_g1_i1           ATGTGGCCTGGCCGATTTATTGGGCTGTCCAGGGATGTGTCCTCACCGGCGTTTGGGTTA 
                      ************************************************************ 
 
Potri.006G192000      TAGCTCATGAGTGTGGTCATCATGCCTTTAGCGACTATCAATTGCTTGATGACATCGTTG 
c8982_g1_i1           TAGCTCATGAGTGTGGTCATCATGCCTTTAGCGACTATCAATTGCTTGATGACATCGTTG 
                      ************************************************************ 
 
Potri.006G192000      GCCTTGTCCTCCATTCTTGTCTCCTCGTCCCTTATTTTTCATGGAAACATAGCCATCGTC 
c8982_g1_i1           GCCTTGTCCTCCATTCTTGTCTCCTCGTCCCTTATTTTTCATGGAAACATAGCCATCGTC 
                      ************************************************************ 
 
Potri.006G192000      GCCATCATTCCAACACAGGCTCTCTGGATAGGGATGAAGTGTTTGTACCGAAGAAGAAAT 
c8982_g1_i1           GCCATCATTCCAACACAGGCTCTCTGGATAGGGATGAAGTGTTTGTACCGAAGAAGAAAT 
                      ************************************************************ 
 
Potri.006G192000      CTGGTATCCGTTGGTACTCCAAATACCTTAACAACCCGCTAGGTCGTTTCCTCACCATTA 
c8982_g1_i1           CTGGTATCCGTTGGTACTCCAAATACCTTAACAACCCGCTAGGTCGTTTCCTCACCATTA 
                      ************************************************************ 
 
Potri.006G192000      CCATCACCCTTACTCTTGGCTGGCCTCTTTACCTTGCATTCAATGTTTCAGGCAGACCTT 
c8982_g1_i1           CCATCACCCTTACTCTTGGCTGGCCTCTTTACCTTGCATTCAATGTTTCAGGCAGACCTT 
                      ************************************************************ 
 
Potri.006G192000      ATGATAGGTTTGCTTGCCACTACGATCCATATGGCCCTATCTACAATGATCGTGAGCGTG 
c8982_g1_i1           ATGATAGGTTTGCTTGCCACTACGATCCATATGGCCCTATCTACAATGATCGTGAGCGTG 
                      ************************************************************ 
 
Potri.006G192000      TGGAGATATTTATATCTGATGCTGGTATTCTTGCTGTCACTTACGGGCTCTACCGCCTTG 
c8982_g1_i1           TGGAGATATTTATATCTGATGCTGGTATTCTTGCTGTCACTTACGGGCTCTACCGCCTTG 
                      ************************************************************ 
 
Potri.006G192000      CAGTCGCAAAGGGACTTGGTTGGGTTCTTTGTGTTTATGGAGGGCCATTACTTGTGGTGA 
c8982_g1_i1           CAGTCGCAAAGGGACTTGGTTGGGTTCTTTGTGTTTATGGAGGGCCATTACTTGTGGTGA 
                      ************************************************************ 
 
Potri.006G192000      ATGCATTCCTTGTTCTGATCACATATCTGCAGCATACCCATCCTTCATTGCCGCATTACG 
c8982_g1_i1           ATGCATTCCTTGTTCTGATCACATATCTGCAGCATACCCATCCTTCATTGCCGCATTACG 
                      ************************************************************ 
 
Potri.006G192000      ATTCATCTGAGTGGGACTGGTTAAAAGGGGCTCTAGCAACCGTCGATAGAGATTATGGAA 
c8982_g1_i1           ATTCATCTGAGTGGGACTGGTTAAAAGGGGCTCTAGCAACCGTCGATAGAGATTATGGAA 
                      ************************************************************ 
 
Potri.006G192000      TCTTGAACAAGGTCTTCCATAACATAACAGACACTCATGTAGCTCACCATTTGTTCTCAA 
c8982_g1_i1           TCTTGAACAAGGTCTTCCATAACATAACAGACACTCATGTAGCTCACCATTTGTTCTCAA 
                      ************************************************************ 
 
Potri.006G192000      TGATGCCACACTACCATGCTATGGAGGCAACGAAGGCAATCAAACCAATTTTGGGAGATT 
c8982_g1_i1           TGATGCCACACTACCATGCTATGGAGGCAACGAAGGCAATCAAACCAATTTTGGGAGATT 
                      ************************************************************ 
 
Potri.006G192000      ACTACCAACATGACGGAACTCCAGTCTATAAGGCAACGTGGAGAGAGGCCAAGGAATGCA 
c8982_g1_i1           ACTACCAACATGACGGAACTCCAGTCTATAAGGCAACGTGGAGAGAGGCCAAGGAATGCA 
                      ************************************************************ 
 
Potri.006G192000      TTTATGTACATCCAGACGACGACGACGACGACAAACAGAAGAACAAAGGCGTCTTTTGGT 
c8982_g1_i1           TTTATGTACATCCAGACGACGACGACGACGACAAACAGAAGAACAAAGGCGTCTTTTGGT 
                      ************************************************************ 
 
Potri.006G192000      ACAGAAATAAATTGGATTGAAGATGTCATCATGAATGTATCGGGGAGTGGAGGTTTCTGT 
c8982_g1_i1           ACAGAAATAAATTGGATTGAAGATGTCATCATGAATGTATCGGGGAGTGGAGGTTTCTGT 
                      ************************************************************ 



 
Potri.006G192000      TTGTTGCTAGGGATTATAGCCTCCCTGTCTTGTTGGCTTGGAGATCGTTTCAGTTGTTTT 
c8982_g1_i1           TTGTTGCTAGGGATTATAGCCTCCCTGTCTTGTTGGCTTGGAGATCGTTTCAGTTGTTTT 
                      ************************************************************ 
 
Potri.006G192000      TGTCGAACTTTAAACTTAGTTGTGCTCCTTTTTTGAATAACCCTAAGCATCAAGGTCCAG 
c8982_g1_i1           TGTCGAACTTTAAACTTAGTTGTGCTCCTTTTTTGAATAACCCTAAGCATCAAGGTCCAG 
                      ************************************************************ 
 
Potri.006G192000      CATGCATTGGCATGGGACATTCAAGAGGATGCTCCTTTGGCAAACAATTATCAATATTTC 
c8982_g1_i1           CATGCATTGGCATGGGACATTCAAGAGGATGCTCCTTTGGCAAACAATTATCAATATTTC 
                      ************************************************************ 
 
Potri.006G192000      AAAGGCTTTAGCATTGCCACTCATGattattattattattattattattattattaCATT 
c8982_g1_i1           AAAGGCTTTAGCATTGCCACTCATGATTATTATTATTATTATTATTATCATTATTATTTT 
                      ************************************************ *******  ** 
 
Potri.006G192000      CAAATTGGGTATCCTTAATTTATAAAACA-ATTGGCTGAAT------------------- 
c8982_g1_i1           ------GTGTAGGGTTAGTT-AGAGGACAGATTGATGGAATAAGGAATGCAAGAAGAGGT 
                            * ***   *** ** * *  *** ****   ****                    
 
Potri.006G192000      --TGGGCTCGTTCC---------------------------------------------- 
c8982_g1_i1           ATTCTCATCGTTGTTGTTGTTGTCAAAAAGAGACGGTGGCTGTTGATTTATGATAGTTAT 
                        *    *****                                                 
 
Potri.006G192000      ------------------------------------------------------------ 
c8982_g1_i1           TGATATTATATTGGAGGGAGGGAATTTGGAGCTTGGGATTGGGGGAGGAAGAAAATTGGA 
                                                                                   
 
Potri.006G192000      ------------------------------------------------------------ 
c8982_g1_i1           GGAGTGCATGAAGGGATTGGTCTTGAATGCATGCTCGGTTAAGGATTCGAGGAGGATAAG 
                                                                                   
 
Potri.006G192000      ------------------------------------------------------------ 
c8982_g1_i1           GTGGGATTCTGGTCTTGTAATAAGGAGCAGAGGTAGATGGGGCAAATGCGGTTGATCAAC 
                                                                                   
 
Potri.006G192000      ------------------------------------------------------------ 
c8982_g1_i1           TTTGATTGATCAGGATTTGTAACCTGTTTTATATATAATTCAAACGAGTTTCAGATTTTA 
                                                                                   
 
Potri.006G192000      ------------------------------------------------------------ 
c8982_g1_i1           GAGGTCGGAAATTTTTTTTAAGTCGAAATTTTGGGATTGGAGAACAAAAAATATGCAGCA 
                                                                                   
 
Potri.006G192000      ------------------------------------------------------------ 
c8982_g1_i1           GCAAGATCATAGAAAAAAGAATTCAACTGAAATGGACTTCTTCTCAGAATATGGTGATGC 
                                                                                   
 
Potri.006G192000      ------------------------------------------------------------ 
c8982_g1_i1           CAATAGGTACAAAATTCAGGAAGTTATCGGGAAAGGCAGTTATGGTGTTGTTTGCTCTGC 
                                                                                   
 
Potri.006G192000      -------------------------------------- 
c8982_g1_i1           AATTGACACTCACACCGGTGAGAAAGTGGCAATAAAGA 

Potri.009G108100      ------------------------------------------------------------ 
c10302_g1_i1          CGGGCGCCTATAACTGGAGATGTCTTTCCTCAACCTCTCCATGGCTGTAATTCTTGCCTT 
Potri.004G146400      ------------------------------------------------------------ 
                                                                                   
 
Potri.009G108100      ------------------------------------------------------------ 
c10302_g1_i1          CCTTTTCCCTTGATATTACGTCCTTCTCATCTTCATTCCCTCCTATAAGCAGCCTTGGGA 
Potri.004G146400      ------------------------------------------------------------ 



                                                                                   
 
Potri.009G108100      ------------------ATGGCTGAACCTCTCAGAGTCTTGGGCTGCTTTTTCTTTTTT 
c10302_g1_i1          CTTCCAAGGTAGTCAGTAATGGCTGAACCTCTCAGAGTCTTGGGCTGCTTTTTCTTTTTT 
Potri.004G146400      ------------------ATGGCGAACCCTCTCAGAGCCTTCGGCTGCTTTTTCTTTTTC 
                                        *****  * ********** *** *****************  
 
Potri.009G108100      TCCTTTCTCTTATCTTCTTTCTCAAACTTCTCTCTTGCCTTAACTGATGCTGAAGCATCT 
c10302_g1_i1          TCCTTTCTCTTATCTTCTTTCTCAAACTTCTCTCTTGCCTTAACTGATGCTGAAGCATCT 
Potri.004G146400      TCCCTGCTCTTCTCTTCTTTCTCAACCTTCTCTCTTGCCTTAACTGATGCTGAAGCATCT 
                      *** * ***** ************* ********************************** 
 
Potri.009G108100      TCTATTGCTCGTCGCCAGCTATTGACATTACATGAAAATGGTGAACTTCCCGATGATTTT 
c10302_g1_i1          TCTATTGCTCGTCGCCAGCTATTGACATTACATGAAAATGGTGAACTTCCCGATGATTTT 
Potri.004G146400      TATATTGCTCGTCGCCAGCTCTTGACGTTAAATGAAAATAGTGAGCTTCCTCATGAGTTT 
                      * ****************** ***** *** ******** **** *****  **** *** 
 
Potri.009G108100      GAGTATGAGGTGGATGTGAAAGAAACCTTTGCAAACCAAAGGCTCAGGAGGGCATATATT 
c10302_g1_i1          GAGTATGAGGTGGATGTGAAAGAAACCTTTGCAAACCAAAGGCTCAGGAGGGCATATATT 
Potri.004G146400      GAGTATGAGGTCGATGTGAAAATAACCTTCGCAAACCAAAGGCTGAGGAGAGCGTATATT 
                      *********** *********  ****** ************** ***** ** ****** 
 
Potri.009G108100      GGTCTCCAGGCCTGGAAAAAGGCAATGTACTCCGACCCGTTTAATACAACTGGCAATTGG 
c10302_g1_i1          GGTCTCCAGGCCTGGAAAAAGGCAATGTACTCCGACCCGTTTAATACAACTGGCAATTGG 
Potri.004G146400      GGTCTTCAGGCCTGGAAAAAGGCAATATACTCCGACCCATTTAACACTACTGGCAATTGG 
                      ***** ******************** *********** ***** ** ************ 
 
Potri.009G108100      GTTGGCGCCGATGTGTGTGCTTATAATGGTGTGTTTTGTGCACCGGCTCTTGACGACTCT 
c10302_g1_i1          GTTGGCGCCGATGTGTGTGCTTATAATGGTGTGTTTTGTGCACCGGCTCTTGACGACTCT 
Potri.004G146400      GTTGGCGCCAATGTGTGTGCCTATAATGGTGTGTTTTGTGCACCAGCTCTAGACGACCCC 
                      ********* ********** *********************** ***** ****** *  
 
Potri.009G108100      GGTCTAAGCGTTATGGCAGGTGTTGATCTTAACGGTGCTGATATTGCTGGGTACCTTCCA 
c10302_g1_i1          GGTCTAAGCGTTATGGCAGGTGTTGATCTTAACGGTGCTGATATTGCTGGGTACCTTCCA 
Potri.004G146400      AGTCTGAGCGTTGTGGCAGGTGTTGATCTTAACGGTGCTGACATTGCTGGGCACCTTCCA 
                       **** ****** **************************** ********* ******** 
 
Potri.009G108100      GCTGAATTGGGGCTTTTGACAGATGTTGCATTGTTCCACATTAACTCTAACAGGTTTTGT 
c10302_g1_i1          GCTGAATTGGGGCTTTTGACAGATGTTGCATTGTTCCACATTAACTCTAACAGGTTTTGT 
Potri.004G146400      GCTGAATTAGGGCTTATGACAGATGTTGCATTATTCCACATTAACTCTAACAGGTTTTGT 
                      ******** ****** **************** *************************** 
 
Potri.009G108100      GGAATCATCCCCAAGAGCTTTTCCAAGCTCACACTCATGTACGAGTTTGATGTCAGCAAC 
c10302_g1_i1          GGAATCATCCCCAAGAGCTTTTCCAAGCTCACACTCATGTACGAGTTTGATGTCAGCAAC 
Potri.004G146400      GGTATCATTCCCGAGAGCTTTTCCAAGCTCACACTCATGTATGAGTTTGATGTCAGCAAC 
                      ** ***** *** **************************** ****************** 
 
Potri.009G108100      AACCGCTTTGTTGGTGACTTCCCTTCTGTTGTTTTAACCTTGCCAAGCCTCAAGTATCTT 
c10302_g1_i1          AACCGCTTTGTTGGTGACTTCCCTTCTGTTGTTTTAACCTTGCCAAGCCTCAAGTATCTT 
Potri.004G146400      AACCGCTTTGTTGGTGATTTCCCTTCTGTTGTTCTATCCTGGCCAAGCCTCAAGTATCTT 
                      ***************** *************** ** *** ******************* 
 
Potri.009G108100      GACATCAGATTCAATGATTTCGAAGGTAGTTTGCCTCCAGAACTCTTCAACAAGGACCTC 
c10302_g1_i1          GACATCAGATTCAATGATTTCGAAGGTAGTTTGCCTCCAGAACTCTTCAACAAGGACCTC 
Potri.004G146400      GACGTCAGATTCAACGATTTCGAAGGTAGTTTGCCTCCAGAACTCTTCAACAAGGAACTC 
                      *** ********** ***************************************** *** 
 
Potri.009G108100      GATGCTTTGTTCTTGAATGACAACCGGTTCACATCCACCATTCCGGAGACAATAGGCAAC 
c10302_g1_i1          GATGCTTTGTTCTTGAATGACAACCGGTTCACATCCACCATTCCGGAGACAATAGGCAAC 
Potri.004G146400      GATGCTTTGTTCTTGAATGACAACCGATTCACATCCACCATCCCGGAGACAATAGGCAAC 
                      ************************** ************** ****************** 
 
Potri.009G108100      TCCCCAGTTTCTGTAGTCACATTTGCGAACAACAAATTCACTGGCTGCATTCCACACAGC 
c10302_g1_i1          TCCCCAGTTTCTGTAGTCACATTTGCGAACAACAAATTCACTGGCTGCATTCCACACAGC 
Potri.004G146400      TCCGCAGTTTCTGTTGTCACATTTGCTAACAACAAATTCACCGGCTGCATTCCACACAGC 
                      *** ********** *********** ************** ****************** 
 
Potri.009G108100      ATCGGCAAGATGACAAACTTGAACGAGGTCATCTTTATGGGCAATGATCTTGGTGGTTGC 
c10302_g1_i1          ATCGGCAAGATGACAAACTTGAACGAGGTCATCTTTATGGGCAATGACCTTGGTGGTTGC 
Potri.004G146400      GTCGGCAAGATGGCCAACTTGAACGAGGTCATCTTTATGGGCAATGACCTTGGTGGTTGC 
                       *********** * ******************************** ************ 



 
Potri.009G108100      TTCCCAGCAGAAATTGGGCTGCTTGGTAATGTGACTGTGTTTGATGCCAGCCACAATGGG 
c10302_g1_i1          TTCCCAGCAGAAATTGGGCTGCTTCGTAATGTGACTGTCTTTGATGCCAGCCACAATGGG 
Potri.004G146400      TTCCCAGCAGAAATTGGGCTGCTTCGTAATGTGACTGTCTTTGATGCCAGCCACAATGGG 
                      ************************ ************* ********************* 
 
Potri.009G108100      TTCACAGGAATCTTGCCGTCCAGCTTTGCAGGGCTAAAGAAGGTTGAACTCTTGGATCTT 
c10302_g1_i1          TTCACAGGAATCTTGCCGCCCAGCTTTGCAGGCCTAAAGAAGGTTGAACTCTTGGATCTT 
Potri.004G146400      TTCACAGGAATCTTGCCGCCCAGCTTTGCAGGCCTAAAGAAGGTTGAACTCTTGGATCTT 
                      ****************** ************* *************************** 
 
Potri.009G108100      GCAGACAACAAGCTGACAGGATTTGTGCCTGAGAACATTTGTAGGTTGTCAAGCTTGACG 
c10302_g1_i1          GCCGACAACAAGCTGACAGGATTTGTGCCTGAGAACATTTGCAAGTTGCCAAGCTTGACA 
Potri.004G146400      GCCGACAACAAGCTGACAGGATTTGTGCCTGAGAACATTTGCAAGTTGCCAAGCTTGACA 
                      ** ************************************** * **** **********  
 
Potri.009G108100      AACTTCACATTCTCGTATAACTACTTCAAGGGGGAGGCTCAAGCTTGCGTGCCTCCATCA 
c10302_g1_i1          AACTTCACATTCTCGTATAACTACTTCAAGGGCGAGGCTCAAGCTTGCGTGCCTCCATCA 
Potri.004G146400      AACTTCACATTCTCGTATAACTACTTCAAGGGCGAGGCTCAAGCTTGCGTGCCTCCATCA 
                      ******************************** *************************** 
 
Potri.009G108100      AGGAAGGACACCGT---------------------------------GCCAAAGCAGAAG 
c10302_g1_i1          AGGAAAGACATTGTGTTGGATGATACCAGCAATTGCCTGTCTGACAGGCCAAAGCAGAAG 
Potri.004G146400      AGGAAAGACATTGTGTTGGATGATACCAGCAATTGCCTGTCTGACAGGCCAAAGCAGAAG 
                      ***** ****  **                                 ************* 
 
Potri.009G108100      TCAGCCAGGACATGTTACCCAGTGGTGAGCCGACCTGTGGATTGCAGCAAGGACAAGTGT 
c10302_g1_i1          TCAGCCAGGACATGTTATCCAGTGGTGAGCCGACCTGTGGATTGCAGCAAGGACAAGTGT 
Potri.004G146400      TCAGCCAGGACATGTTATCCAGTGGTGAGCCGACCTGTGGATTGCAGCAAGGACAAGTGT 
                      ***************** ****************************************** 
 
Potri.009G108100      TCTGGAGGAGGAGGTTCTTCAAACCCCCATCCAAAACCACAACCCACACCACCTACTCCA 
c10302_g1_i1          GCTGGAGGAGGAGGTTCTTCAAACCCTCATCCAAAGCCCCAACCCACACCACCTACTTCA 
Potri.004G146400      GCTGGAGGAGGAGGTTCTTCAAACCCTCATCCAAAGCCCCAACCCACACCACCTACTTCA 
                       ************************* ******** ** ****************** ** 
 
Potri.009G108100      GAACATAAACAAACCCCATCTCCACCTAAATCTACTTCTACTCCAACA---------CCA 
c10302_g1_i1          AAACATGAACCAACTCCATCTCCTCCCAAATCTATTTCTATTTCTACACCAACGCCACCA 
Potri.004G146400      AAACATGAACCAACTCCATCTCCTCCCAAATCTATTTCTATTTCTACACCAACGCCACCA 
                       ***** *** *** ******** ** ******* ***** * * ***         *** 
 
Potri.009G108100      TCATCACCAATCCCTGCCCCTCGAACACCAGAATTACCAAAACCAGAACCTAAGTTACCG 
c10302_g1_i1          TCAGCACGGGTCCCCACCCCTCAAACAGCAGAATCACCAAAACCAGAACATGAGTTGCCA 
Potri.004G146400      TCAGCACGGGTCCCCACCCCTCAAACAGCAGAATCACCAAAACCAGAACATGAGTTGCCA 
                      *** ***   ****  ****** **** ****** ************** * **** **  
 
Potri.009G108100      CTGGCTCCAGTTGAACCAATTAGTCCATCAACACCAGAGGTATCCTTACCACCATCTTTA 
c10302_g1_i1          CAAACTCCGGTTGAACCTATTAGGCCATCGACTCCAAAGATACCCTTACCGTCATCTCCA 
Potri.004G146400      CAAACTCCGGTTGAACCTATTAGGCCATCGACTCCAAAGATACCCTTACCGTCATCTCCA 
                      *   **** ******** ***** ***** ** *** ** ** *******  *****  * 
 
Potri.009G108100      TCAATTAGTCCTTCAACTCCGGAGATATCCTCACCACCATCTTCATCAAGTCCATCTACC 
c10302_g1_i1          TCAATCAA------------------------------------------TTCATCTGCC 
Potri.004G146400      TCAATCAA------------------------------------------TTCATCTGCC 
                      ***** *                                           * ***** ** 
 
Potri.009G108100      CCATCATCTGACCCATACAATCCAGGACCTGGTGGGCATGACGAGACACCGCCATCACCA 
c10302_g1_i1          CCATCATTTGATCCATATAATCCAGGATCTGGTGGTCATGGCGAGACACCATTATCACCG 
Potri.004G146400      CCATCATTTGATCCATATAATCCAGGATCTGGTGGTCATGGCGAGACACCATTATCACCA 
                      ******* *** ***** ********* ******* **** *********   ******  
 
Potri.009G108100      AAATCTGCACCGTCACCTAATCCATTTAATAATTCACCAGTTGGGCACAATGAGACACCA 
c10302_g1_i1          AATTATGCACCGTCACCTGATTCATTTGGTAACTCACCTATTGGCCACCACGATACACCG 
Potri.004G146400      AATTATGCACCGTCACCTGATTCATTTGGTAACTCACCTATTGGCCACCACGATACACCG 
                      ** * ************* ** *****  *** *****  **** *** * ** *****  
 
Potri.009G108100      CCATCACCGGAGTCTGCACCGTCACCCGATCCATTCAATAATTCACCAGATGGGCATAAC 
c10302_g1_i1          CCATCACTCTCT--------------------AT----TAGTCCATC------------- 
Potri.004G146400      CCATCACTCTCT--------------------AT----TAGTCCATC------------- 
                      *******                         **    ** * ** *              
 



Potri.009G108100      GAGACACCGCTATCACCGGAGTCTGCACCGTCACCCAATCCATTCAATAATTCACCAGAT 
c10302_g1_i1          -----------------------------ATCA---------------------TC---- 
Potri.004G146400      -----------------------------ATCA---------------------TC---- 
                                                    ***                      *     
 
Potri.009G108100      GGGCACGACGAGACACCGCTATCACCGGAGTCTGCACCGTCACAATCACCGGAGTCTGCA 
c10302_g1_i1          --------AAAGATACCTGT------------------ATCACCATCACCAAAGTCTGCA 
Potri.004G146400      --------AAAGATACCTGT------------------ATCACCATCACCAAAGTCTGCA 
                                *** ***  *                   **** ******  ******** 
 
Potri.009G108100      CCGTCACCCGATCCATTTAATAATTCACCAGATGGGCACGATGAGACACCACAATCATCG 
c10302_g1_i1          CCATCACCTGATGATGAATACAATCCA--------------------------------- 
Potri.004G146400      CCATCACCTGATGATGAATACAATCCA--------------------------------- 
                      ** ***** ***       * *** **                                  
 
Potri.009G108100      GAGTCTGCACTGTCACCCGATCCATTCAATAATTCACCAGATGGGCACGACGAGATACCA 
c10302_g1_i1          ---------------------------------GGAGCTGGTGGACATGGCGAGACACCA 
Potri.004G146400      ---------------------------------GGAGCTGGTGGACATGGCGAGACACCA 
                                                         * * * *** ** * ***** **** 
 
Potri.009G108100      CCATCACCAGAGCCGTCACCGGATCCATTTAATAATTCACCGAATGGGCATGATGAGACA 
c10302_g1_i1          TCATCACCATCACC---------------------------------------------- 
Potri.004G146400      TCATCACCATCACC---------------------------------------------- 
                       ********   **                                               
 
Potri.009G108100      CCAACATCACCAGAGTCCGCACAATCACCTGATCCATTTAATAATTCACCAATTGGGCAC 
c10302_g1_i1          -----------AACCTCCTCACTAAAACCCGA-----------------------GGCAC 
Potri.004G146400      -----------AACCTCCTCACTAAAACCCGA-----------------------GGCAC 
                                 *   *** *** *  *** **                       ***** 
 
Potri.009G108100      GACAAGACACCACCACCATCATCTGAGATATCTATACCACCATCACCCTTAATTAGTCCA 
c10302_g1_i1          CAA-AAACATCACCACAACCA---AAA--------------------------------- 
Potri.004G146400      CAA-AAACATCACCACAACCA---AAA--------------------------------- 
                       *  * *** ****** * **    *                                   
 
Potri.009G108100      CCAACATCGGAGAAACATATACCACCATCATCAGAGTTTGCTCCATCACCTGATTCATAT 
c10302_g1_i1          ------------------ATACCA-----------G------------------------ 
Potri.004G146400      ------------------ATACCA-----------G------------------------ 
                                        ******           *                         
 
Potri.009G108100      AATTTACGACCTGTTCACTCACCTCCACCATCATCACAATCCCTACCCCCTCTAGTCTAT 
c10302_g1_i1          ---TTATAAAC-CCTCACT---TTCCATCATC------ATCCCCACCACTTGTGCTC--- 
Potri.004G146400      ---TTATAAAC-CCTCACT---CTCCATCATC------ATCCCCACCACTTGTGCTC--- 
                         ***  * *   *****    **** ****      ***** *** * * *  **    
 
Potri.009G108100      TCACTTCCACCACCAGCACATTCACCCCCACCATCAATTCATTTCCCACCACCACCTGTA 
c10302_g1_i1          TCAACCCCTTCA---------------------CCAGTTCACTCTCCACCACCACCTGTC 
Potri.004G146400      TCAACCCCTTCACTGGTCCACTCTCCCCCACCACCAGTTCACTCTCCACCACCACCTGTC 
                      ***   **  **                      ** **** *  **************  
 
Potri.009G108100      CACTCTCCCCCACCACCCCCTGTTTACTCTCCCCCTCTGCCAGTACATTCACCGCCACCA 
c10302_g1_i1          CAGTCACCCCCACC---ACCAGTTCACTCTCCCCCGCCACCTGTCCAATCACCAShowfl 
Potri.004G146400      CAGTCACCACCACC---ACCAGTTCACTCTCCCCCGCCACCCGTCCAGTCACCTCCACCA 
                      ** ** ** *****    ** *** ********** *  ** ** ** *****        
 
Potri.009G108100      TCAGTGCACTCTCCCCCACCACCAATGCACTCTCCCCCACCACCACCAGTTTACTCTCCC 
c10302_g1_i1          ankingsequenceups--------treamdow--------------------------- 
Potri.004G146400      CCAGTTCACTCTCCACCACCACCCGTACACTCACC------------------------G 
                                  *            *  *                                
 
Potri.009G108100      CCACCGCCAGTACAATCATTCCCACCACCAGTGCACTCTCCCCCACCACCTGTACACTCA 
c10302_g1_i1          --------nstreamSubmit--------------------------------------- 
Potri.004G146400      CCACCACCTGTCCAGTCACCTCCACCACCAGTTCACTCTCCACCACCACCCGTACACTCA 
                                *  *                                               
 
Potri.009G108100      CCCCCTCCACCACCAGTTTACTCTCCCCCTCCGCCAGTACATTCACCGCCACCACCAGTG 
c10302_g1_i1          ------------------------------------------------------------ 
Potri.004G146400      CCGC---CACCACCAGTTCAC---------------------TCACCACCACCACCTGTC 
                                                                                   
 
 



Potri.009G108100      TACTCTCCCCCACCGCTGGTACAATCACCCCCACCACCAGTGCACTCTCCCCCACCACCT 
c10302_g1_i1          ------------------------------------------------------------ 
Potri.004G146400      CACTCTCCGCCACCACCAGTCCAGTCACCCCCTCCACCTGTCCACTCTCCACCTCCACCC 
                                                                                   
 
Potri.009G108100      TTACACTCACCCCCTCCACCACCAGTTTACTCTCCCCCTCCGCCAGTACATTCACCGCCA 
c10302_g1_i1          ------------------------------------------------------------ 
Potri.004G146400      GTACACTCACCTCC---------------------------TCCTGTCCAGTCACCCCCT 
                                                                                   
 
Potri.009G108100      CCACCAGTGCACTCTCCCCCACCGCCGATACAATCACCCCCACCACCAGTGCACTCACCC 
c10302_g1_i1          ------------------------------------------------------------ 
Potri.004G146400      CCACCTGTTCACTCTCCACCACCA---------------------CCAGTACACTCACCC 
                                                                                   
 
Potri.009G108100      CCTCCACCACCTATACACTCACCCCCGCCACCCGTGCAATCTCTCCCTCCACCACCTGTA 
c10302_g1_i1          ------------------------------------------------------------ 
Potri.004G146400      CCTCCTCCA---GTTCACTCACCCTCTCCACCCGTACAATCCCCCCCACCACCACCAGTA 
                                                                                   
 
Potri.009G108100      AACTCACCCCTGCCACCCGTGCACTCCCCACCACCACCGGTTCATTCTCCTACATCACCC 
c10302_g1_i1          ------------------------------------------------------------ 
Potri.004G146400      CACTTACCTCCTCCACCAGTACACTCTCCACCACCACATGTTAAATCACCACC------- 
                                                                                   
 
Potri.009G108100      ATACACTCCCATCCACCACCTGTAAACTCACCCCCGCCACCCGTGCAATCACCTCCACCT 
c10302_g1_i1          ------------------------------------------------------------ 
Potri.004G146400      -----------------------------ACCACCACGACCAGTCAAATCATCTCCACTT 
                                                                                   
 
Potri.009G108100      CCAGTTTTCTCTCCACCACCAGTAATTGTATCTCCTCC------------------TCCA 
c10302_g1_i1          ------------------------------------------------------------ 
Potri.004G146400      CCAATTTTCTCTCCACCACCACCAACTGTATTTCCTCATCCTCCTCGTGCTTTTCCTCCA 
                                                                                   
 
Potri.009G108100      CCTCCCCCGGAAGAAGACTTCATCCTTCCACCAAACCTCGGATTCCAATATGCATCACCA 
c10302_g1_i1          ------------------------------------------------------------ 
Potri.004G146400      CCACCCCCAAATGAAGATATAGTCCTTCCACCAAACCTCGGATTCCAATACGCATCGCCA 
                                                                                   
 
Potri.009G108100      CCTCCACCAACGTTCCCAGGCTACTAA 
c10302_g1_i1          --------------------------- 
Potri.004G146400      CCTCCACCAGTGTTCCCAGGCTACTAG 

Potri.006G276200      ATGATCCACCAATATTGTCATTGCTATTGCTGGCTTAAGACATTGTCAAACTACAGAAAG 
c8950_g1_i1           ------------------------------------------------------------ 
                                                                                   
 
Potri.006G276200      TTATCCACTCTTTTGTTCATCCCCTACATAACAAGACCTCTCATCCTGATCTGTAGATTG 
c8950_g1_i1           ------------------------------------------------------------ 
                                                                                   
 
Potri.006G276200      AGAAATTCATTCTCGACCATGAATAGCCCAGCCACTCATTTCTGGTCAACATCTCTACAT 
c8950_g1_i1           -----------------------------------------------------------T 
                                                                                 * 
 
Potri.006G276200      GCATATAAAGGCCTCTGCATTATCAGCTTTGAATTCAAACACAAGGGAAGTGATAATAAT 
c8950_g1_i1           GCATATAAAGGCCTCTGCATTATCAGCTTTGAATTCAAACACAAGGGAAGTGATAATAAT 
                      ************************************************************ 
 
 



Potri.006G276200      AAGGAAGGCTTTGGCTTCATCTTTTTGGCAAAGATGGATTCCAAGGCTTCTTCTCTCCTC 
c8950_g1_i1           AAGGAAGGCTTTGGCTTCATCTTTTTGGCAAAGATGGATTCCAAGGCTTCTTCTCTCCTC 
                      ************************************************************ 
 
Potri.006G276200      TTCATTGCATTCTTGTGCTTAATCTCAACTTCCACAGCCTTCAACAGCACCAAGATCCTT 
c8950_g1_i1           TTCATTGCATTCTTGTGCTTAATCTCAACTTCCACAGCCTTCAACATCACCAAGATCCTT 
                      ********************************************** ************* 
 
Potri.006G276200      GCACAGTACCCTGAGTTTGCTAACTTTAATGATCTCCTCAGCCAGAGCGGGCTCGCCCAG 
c8950_g1_i1           GCACAGTACCCTGAGTTTGCTAACTTTAATGATCTCCTCAGCCAGAGCGGGCTCGCCCAG 
                      ************************************************************ 
 
Potri.006G276200      GAAATGAACAGCCGCCAAACCATCACTGTCCTTGTGCTTGATAACGGATCAATCGATGGA 
c8950_g1_i1           GAAATGAACAGCCGCCAAACCATCACTGTCCTTGTGCTTGATAACGGATCAATCGATGGA 
                      ************************************************************ 
 
Potri.006G276200      CTCTCTGGCAGACCCTTAGACATTGCAAAGAGGATCTTGAGTGCACATGTAATCCTTGAT 
c8950_g1_i1           CTCTCTGGCAGACCCTTAGACATTGCAAAGAGGATCTTGAGTGCACATGTAATCCTTGAT 
                      ************************************************************ 
 
Potri.006G276200      TACTATGATCAAATAAAGCTTTCGAAACTTCAAAAGGCCAGCACTATCGTTACCACCTTG 
c8950_g1_i1           TACTATGATCAAATAAAGCTTTCGAAACTTCAAAAGGCCAGCACTATCGTTACCACCTTG 
                      ************************************************************ 
 
Potri.006G276200      TACCAAGCTAGTGGTGTTGCAGATAATCGACAAGGTTTCCTGAATATTAGCAGAACTGCT 
c8950_g1_i1           TACCAAGCTAGTGGTGTTGCAGATAATCGACAAGGTTTCCTGAATATTAGCAGAACTGCT 
                      ************************************************************ 
 
Potri.006G276200      GAGGGAATCAAATTCGGTTCAGCAATGAAAGGTGCTCCTCTCGTTGCATCACTTGTGAAA 
c8950_g1_i1           GAGGGAATCAAATTCGGTTCAGCAATGAAAGGTGCTCCTCTCGTTGCATCACTTGTGAAA 
                      ************************************************************ 
 
Potri.006G276200      TCCATCTACTCGCAGCCTTACAACATCTCGGTGCTACAAGTCAGCGAACCTATTGAGACT 
c8950_g1_i1           TCCATCTACTCGCAGCCTTACAACATCTCGGTGCTACAAGTCAGCGAACCTATTGAGACT 
                      ************************************************************ 
 
Potri.006G276200      CCAGGGATTGAGAACATGGCTCCACCACCACCACCTGGTACTGCTGCCGTTCCCAAGAAG 
c8950_g1_i1           CCAGGGATTGAGAACATGGCTCCACCACCACCACCTGGTACTGCTGCCGTTCCCAAGAAG 
                      ************************************************************ 
 
Potri.006G276200      GCACCTGCTCCAGCTCCAAGCACTAAAACGCCACCAGCTGCACCTCCAACTGCCAAGACT 
c8950_g1_i1           GCACCTGCTCCAGCTCCAAGCACTAAAACGCCACCAGCTGCACCTCCAACTGCCAAGACT 
                      ************************************************************ 
 
Potri.006G276200      CCAGCCAAATCCCCTGCCAAATCTCCTTCCAAGGCTCCTGCACCATCCAAGGAGGGACCA 
c8950_g1_i1           CCAGCCAAATCCCCTGCCAAATCTCCTTCCAAGGCTCCTGCACCATCCAAGGAGGGACCA 
                      ************************************************************ 
 
Potri.006G276200      TCTACACCAACTAAAGCACCAGCCGAGGGGCCAGTGGCTGCTGATGGGCCAGTGGCTGCT 
c8950_g1_i1           TCTACACCAACTGAAGCACCAGCCGAGGGGCCAGTGGCTGCTGATGGGCCAGTGGTTGCT 
                      ************ ****************************************** **** 
 
Potri.006G276200      GGTGGCCCAGTAGCTGATGTGCCCGCAGAGTCCCCAGAGGCTGATACAGAAGTGGCTGAG 
c8950_g1_i1           GATGGGCCAGTGGCTGATGTGCCCGCAGACTCCCCAGAGGCTGATACAGAAGTGGCTGAG 
                      * *** ***** ***************** ****************************** 
 
Potri.006G276200      GAAGCACCAGCTGTAGCACCTGCAAAAGCTGCTTCTTCACGTATGCATGTTGCTGGTGCA 
c8950_g1_i1           GAAGCACCAGCTGTAGCACCTGCAAAAGCTGCTTCTTCACGTATGCATGTTGCTGGTGCA 
                      ************************************************************ 
 
Potri.006G276200      ACCGTGGTTATCGGATTGTTTGCCTGCATAATGGGTTTTTAA------------------ 
c8950_g1_i1           ACCGTGGTTATCGGATTGTTTGCCTGCATAATGGGTTTTTAAAAGGCAAGCAATAGAACA 
                      ******************************************                   
 
Potri.006G276200      ------------------------------------------------------------ 
c8950_g1_i1           AGGCAGAACAAAAACCGGGTAAAAAAATGGAGTGAATGGGAACTGGATAGTACGAGGCTA 
                                                                                   
 
Potri.006G276200      ------------------------------------------------------------ 
c8950_g1_i1           GCACAAGAATCAATTTATTATTTTTTTTGTATTTCCTTTGATTGTATCCACCCCTGATCA 
                                                                                   



Potri.006G276200      ------------------------------------------------------------ 
c8950_g1_i1           CTGTTCGAAATGAAGCTTGAACCCTAATCAGGGGCAAACATAATTTGATTAATCTGATAT 
                                                                                   
 
Potri.006G276200      ------------------------------------------------------------ 
c8950_g1_i1           TTACTGATAGATTGCAAATTGAAATTTTTCCACAGTATATTTTATATGATTTATCAACAT 
                                                                                   
 
Potri.006G276200      ------------------------------ 
c8950_g1_i1           CCCTTGATTTTTCATCAAAAAAAAAAAAAA 

Potri.010G055300      ATGAAGAACCATTTTATTTGGCGTCGCCCGGACTCGAACCGGAGACCTTCAGGCTTGAAA 
c32651_g1_i1          ------------------------------------------------------------ 
                                                                                   
 
Potri.010G055300      CGGCCGCCAATAAAGGAAAGGAAAAGGAAACCGACTAATTTTATGGTTGGTGGGGTTTTG 
c32651_g1_i1          --------AATACAGGAAAGGAAAAGGAAACCGACTAATTTTATGGTTGGTGGGGTTTTG 
                              **** *********************************************** 
 
Potri.010G055300      CTGATCATTCTTGACCTATCCTTTTTCCTTTGGGCACCCACTCTTTTCCTGAATTTTAGG 
c32651_g1_i1          CTGATCATTGTTGACCAATCCTTTTTCCTTTGGGCACCCACTGTTTTCCTGAATTTTAGG 
                      ********* ****** ************************* ***************** 
 
Potri.010G055300      CGTTTCTATCCACTACAAATTCTCTCAATATCAATCACTTCCCTTTCATACTCTCCTTTC 
c32651_g1_i1          CGTTTCTATCCACTACAAATTCTCTCAATATCAATCACTTCCCTTTCATACTCTCCTTTC 
                      ************************************************************ 
 
Potri.010G055300      CTTCATTTCTCTCTAAACTTGATTTTTCTGGAGAAGGGGATTTCTCTGTTTCTCCTTCTC 
c32651_g1_i1          CTTCATTTCTCTCTAAACTTGATTTTTCTGGAGAAGGGGATTTCTCTGTTTCTCCTTCTC 
                      ************************************************************ 
 
Potri.010G055300      TCTTGCAATTCTAGCATGGCTCCCTCACGATGGATAAGGCCTGAGGTGTTTCCACTCTTT 
c32651_g1_i1          TCTTGCAATTCTAGCATGGCTCCCTCACGATGGATAAGGCCTGAGGTGTTTCCACTCTTT 
                      ************************************************************ 
 
Potri.010G055300      GCATCTGTTGGTGTAGCTGTTGGCATTTGTGGCATGCAACTTCTTAGGAATATAACCACC 
c32651_g1_i1          GCATCTGTTGGTGTAGCTGTTGGCATTTGTGGCATGCAACTTCTTAGGAATATAACCACC 
                      ************************************************************ 
 
Potri.010G055300      AACCCTGAAGTAAGGGTGACGAAAGAGAACAGGGCAGCAGGAGTGCTTGACAACTTTAAA 
c32651_g1_i1          AACCCTGAAGTAAGGGTGACGAAAGAGAACAGGGCAGCAGGAGTGCTTGACAACTTTAAA 
                      ************************************************************ 
 
Potri.010G055300      GAGGGCGAGAAATATGCAGAACATGGTCTTAGGAAGTATGTCCGAAAGAGAACTCCTCAG 
c32651_g1_i1          GAGGGCGAGAAATATGCAGAACATGGTCTTAGGAAGTATGTCCGAAAGAGAACTCCTCAG 
                      ************************************************************ 
 
Potri.010G055300      ATCATGCCATCCATCAACGGTTTCTTCTCAGACCCAGATCTTCCAACTAACTAA------ 
c32651_g1_i1          ATCATGCCATCCATCAACGGTTTCTTCTCAGACCCAGATCTTCCAACTAACTAAAACCCG 
                      ******************************************************       
 
Potri.010G055300      ------------------------------------------------------------ 
c32651_g1_i1          CTGACCACTCTATTTAGGATTGCATCTTTTCAAGTTTGAGATCTGGAGGAAGAAAGCAAT 
                                                                                   
 
Potri.010G055300      ------------------------------------------------------------ 
c32651_g1_i1          GACAACGTTATTCATTTATCATTTGCATAGGATAAGGAAGAGTATGATACATTGGTTGTT 
                                                                                   
 
Potri.010G055300      ---------------------------------------------- 
c32651_g1_i1          CCATCTTTTTGTTACTCTATCTCAATACAATTTAATAATAACAGAG 



MAGKLMRAVQYDGYSGGAAGLKHDEVPIPSPGKGEVLIKLEAISLNQLDWKLQNGMVRPFLPRKFPFIPA
TDVAGEVVRIGPDVKNFKPGDKVVAMLGSFGGGGLAEYGVASEKLTVHRPPEVSAAESSGLPIAGLTAHM
ALTQHIGLNLDKSGPHKNILITAASGGVGQYAVQLAKLGNTHVTATCGSRNFDLVKSLGADEVIDYKTPE
GAALKSPSGKKYDAVIHCASPLPWSVFKPNLSKHGKVIDITPGPRVMLTSAMTKLTCSKKRLVTLLVVIK
GEHLSYLVELMREGKLKTVIDSKFPLSKAEEAWAKSIDGHATGKIVVEP* 

AAAAAATCGCTGAAATTTAATTTAATTATGGCCGGAAAGCTTATGCGTGCGGTTCAGTACGACGGTTATA
GCGGTGGAGCTGCTGGTTTGAAGCATGATGAAGTTCCAATACCTAGTCCTGGCAAGGGCGAGGTCCTTAT
AAAGCTTGAAGCCATAAGCTTAAATCAACTTGATTGGAAGCTTCAGAATGGCATGGTTCGTCCTTTTCTT
CCTCGGAAATTCCCTTTTATACCTGCTACCGACGTGGCTGGGGAGGTGGTCCGGATCGGACCGGATGTCA
AAAACTTTAAACCCGGTGACAAAGTTGTTGCTATGCTTGGCAGTTTTGGAGGAGGTGGCTTAGCCGAATA
CGGCGTAGCAAGTGAAAAGCTAACAGTCCATAGGCCGCCCGAGGTATCAGCTGCCGAGAGCTCAGGCCTT
CCCATTGCCGGCCTTACAGCCCACATGGCCCTAACCCAACACATTGGCCTAAACCTCGACAAAAGTGGTC
CCCACAAAAACATCCTCATCACAGCCGCCTCCGGTGGTGTTGGCCAATACGCCGTTCAGCTCGCAAAGCT
AGGAAACACACATGTAACCGCCACATGTGGGTCCCGAAACTTTGACTTGGTCAAAAGCCTCGGAGCCGAC
GAGGTTATTGACTATAAAACCCCCGAAGGGGCAGCCCTTAAGAGCCCGTCGGGCAAAAAGTATGATGCGG
TTATTCATTGTGCATCGCCTTTGCCATGGTCCGTTTTTAAACCGAACTTGAGCAAACATGGGAAAGTGAT
CGATATAACTCCCGGTCCGAGGGTTATGTTGACTTCGGCTATGACAAAACTTACGTGCTCGAAGAAACGA
TTGGTGACGTTACTTGTTGTGATCAAGGGCGAGCATTTGAGTTATCTTGTTGAGTTAATGAGAGAAGGGA
AACTTAAGACGGTTATCGACTCTAAGTTTCCGTTAAGTAAGGCTGAGGAGGCTTGGGCTAAGAGCATCGA
CGGCCATGCTACCGGGAAGATCGTTGTCGAGCCATAAGTTAGTAAGATTTTGTTTTGTTTTATGATATTG
TAATGTGGAATTTGGCTTATGACTTGTTTTGGTGATCTTTATGTTTTGATATGTACTCTTTTGTTAACCT
ACTTGTGGTTAGAGTGGCAATTTGTGTCACCATGGTTGTGTTTGTTCGTGTCCTTAAGTCCTATAATGTA
ATTTTCATATTTTATACTTTATTTAGTC 













































  

  













 

 
  



Os08g03630.1        -----------MSQQHGRGHIAHCLGGALAGRDT----VAVSGNRRLTGAGLADGARRLAAALSNLGVRR 55 
Bradi3g14330.1      ---------------MAGGHIAHCLGGILAGRRAGSTVAVSSGDLCLTGAELVDGVRRLAAGLSDRGVQP 55 
Bradi3g14330.2      ---------------------------------------------------------------------- 0 
Bradi3g14330.3      ---------------------------------------------------------------------- 0 
Bradi3g14330.4      ---------------------------------------------------------------------- 0 
ShMenE              ---------------------------------------------------------------------- 0 
Migut.H01327.1      ------------MANYSEAHICQCLSRLSAAARHS--TVTINGDRRKNGMQFVDGVMALVRGLLQLGINP 56 
PaMenE              ------------MANYSESHICQCLSRLAAVSRIS--TVTIYGDRRKTGMQFVEEVMGLAHGLLQLGIKP 56 
TvMenE              ------------MANYSEPHICQCLSRLAAVSRDP--TVTICGDRRKTGTRFVGGVMGLAHGLLQLGIKP 56 
At1g30520.1         ------------MANHSRPHICQCLTRLASVKRNA--VVTVYGNRKRTGREFVDGVLSLAAGLIRLGLRN 56 
Ciclev10017814m     ------------MANYSQAHICQCLSRIATVKRNS--VVTITGNRHNTGQQFVQDVLNLARGLLEIGLRS 56 
Glyma.15G130500.1   ------------MANYSHPHICQCLSHLLTLRQHF--PVIIAGNRRKTGQELVEEVLSLAQGLLHLGLTS 56 
Glyma.09G024500.1   MHLIQTTPHFHFMANYSHSHICQCLSGLLNFRRHF--SVIIAEKRHKTGQELAEEVLSLAQGLLHLGLTP 68 
Glyma.09G024500.3   ---------------------------------------------------------------------- 0 
 
Os08g03630.1        GHVVAVVAFNSIEYIELFLAVTYIGGIIAPLNYRWSFEE-----ASQALELVQPTVFIFDGSYSSWALRL 120 
Bradi3g14330.1      GDVVAVVGFNSIEYMELLLAIPYVGAIVAPVNYRWSFEE-----AAQALELVRPSAFIFDGGYGSWARRL 120 
Bradi3g14330.2      --------------MELLLAIPYVGAIVAPVNYRWSFEE-----AAQALELVRPSAFIFDGGYGSWARRL 51 
Bradi3g14330.3      ---------------------------------------------------------------------- 0 
Bradi3g14330.4      --------------MELLLAIPYVGAIVAPVNYRWSFEE-----AAQALELVRPSAFIFDGGYGSWARRL 51 
ShMenE              ---------------------------------------------------------------------L 1 
Migut.H01327.1      GDVVSISALNSDLYLEWMLAITYIGGIAAPLNYRWSLEE-----AKSAMEVANPVLLVTDSSRGYWHSKF 121 
PaMenE              GDVVSISALNSDLYLEWMLAITYVGGIAAPLNYRWSLEE-----AKSALEVARPVLLVTDSSPGYWHSKF 121 
TvMenE              GDVVSISALNSDLYLEWMLAITYVGGIAAPLNYRWSLEE-----AKSAMELVRPVLLVTDSSRGYWHSKF 121 
At1g30520.1         GDVVSIAAFNSDLFLEWLLAVALVGGVVAPLNYRWSLKE-----AKMAMLLVEPVLLVTDETCVSWCIDV 121 
Ciclev10017814m     GDIVAISALNSEWYLEWILAVAFIGGIVAPLNYRWPYQLPEFQRGEPAMTSIRPVMLVTDESSDSWYSEL 126 
Glyma.15G130500.1   GQVVAISAFNSDRYLEWLLAIAFVGGIAAPLNYRWSFEE-----ARLAMAAVKPVLLVIDESSYTWYSKL 121 
Glyma.09G024500.1   GQVVAISAYNSERYLEWLLAIAFVGGIAAPLNYRWSFEE-----ARLAINAVNPLMLVTDESSYARYSKL 133 
Glyma.09G024500.3   -------------------------------------------------------MLVTDESSYARYSKL 15 
 
Os08g03630.1        KESNSLTSVNLYLFLGNLCSISQAANFVSVVSVEQIKRSSGGTTRAVEPVSAPNDVALICFTSGTTGRPK 190 
Bradi3g14330.1      MDSGSFSYVGLYLTMGDPVSTSHAANFVSVGHI---KRSPRG-TMVMEPVSAPRDVALICFTSGTTGRPK 186 
Bradi3g14330.2      MDSGSFSYVGLYLTMGDPVSTSHAANFVSVGHI---KRSPRG-TMVMEPVSAPRDVALICFTSGTTGRPK 117 
Bradi3g14330.3      MDSGSFSYVGLYLTMGDPVSTSHAANFVSVGHI---KRSPRG-TMVMEPVSAPRDVALICFTSGTTGRPK 66 
Bradi3g14330.4      MDSGSFSYVGLYLTMGDPVSTSHAANFVSVGHI---KRSPRG-TMVMEPVSAPRDVALICFTSGTTGRPK 117 
ShMenE              LAF-YVPFLRWHVLMDTKIEA-ESN--RTIFASELV-KEIGGGFADVDYRWAPERAAIICFTSGTTGKLK 66 
Migut.H01327.1      EID-SVPSLRWHVLMDVPVES-NNN--GTIFATELL-KEPAGRFIELDYLWAPERAAVICFTSGTTGKPK 186 
PaMenE              QID-YVPSLRWHVLMDMPVKA-DST--RTIFAAEFL-KEPAGRSVKVDYLWAPERAAIICFTSGTTGRPK 186 
TvMenE              QID-SVPFLRWHALMDMPLKS-HSS--GT---TELL-KEP----AVLDYLWAPERAAIICFTSGTTGRPK 179 
At1g30520.1         QNG-DIPSLKWRVLMESTSTD-FANELNQFLTTEML-KQRTLVPSLATYAWASDDAVVICFTSGTTGRPK 188 
Ciclev10017814m     QHN-AIPSLRWHVSLGSSLSD-FVNKRD-MLTADIL-KGYSLRSLPFTHSWAPEGAVIICFTSGTTGSPK 192 
Glyma.15G130500.1   QQN-DVPSLKWHILLDSPSSD-FS-KWN-VLTPEML-KRHPIKLLPFDYSWAPDGAVIICFTSGTTGKPK 186 
Glyma.09G024500.1   QQN-DVPSLKWHILLDSPSSD-FT-KWN-VLTAEML-KRHPVKLLPFDYSWAPEGAVIICFTSGTTGKPK 198 
Glyma.09G024500.3   QQN-DVPSLKWHILLDSPSSD-FT-KWN-VLTAEML-KRHPVKLLPFDYSWAPEGAVIICFTSGTTGKPK 80 
 
Os08g03630.1        GVAISHTSLIIQSLAKIAIVGYGEDDIYLHTAPLCHIGGISSCLAILMAGGCHVLIPKFDVKSAFDAILE 260 
Bradi3g14330.1      GVAISHTSLIIQSLAKIAVVGYGEDDVYLHTAPLCHIGGISSCLAILMAGGCHVLIPKFDAKSAFKAIQE 256 
Bradi3g14330.2      GVAISHTSLIIQSLAKIAVVGYGEDDVYLHTAPLCHIGGISSCLAILMAGGCHVLIPKFDAKSAFKAIQE 187 
Bradi3g14330.3      GVAISHTSLIIQSLAKIAVVGYGEDDVYLHTAPLCHIGGISSCLAILMAGGCHVLIPKFDAKSAFKAIQE 136 
Bradi3g14330.4      GVAISHTSLIIQSLAKIAVVGYGEDDVYLHTAPLCHIGGISSCLAILMAGGCHVLIPKFDAKSAFKAIQE 187 
ShMenE              GATISHSALVVQSLAEVAIVRYDENDVYLHTAPLCHIGGISSAMAV*MAGGSHVILPKFEANLAIEVIKK 136 
Migut.H01327.1      GATISHSALIMQSLAKIAIVRYSEDDVYLHTAPLCHIGGISSAMAMLMAGGCHVIIPKFEANLAFEAIRE 256 
PaMenE              GATISHSALIVQSLAKIAIVRYNEDDVYLHTAPLCHIGGISSALAMLMAGGCHVILPKFEASLAIEAIRE 256 
TvMenE              GATISHSALIVQSLAKLAIVRYDEDDVYLHTAPLCHIGGISSALAMLMAGGCHVILPKFEANLAIKAIRE 249 
At1g30520.1         GVTISHLAFITQSLAKIAIAGYGEDDVYLHTSPLVHIGGLSSAMAMLMVGACHVLLPKFDAKTALQVMEQ 258 
Ciclev10017814m     GVVISHAALIVQSLAKIAIVGYGEDDVYLHTTPLCHIGGLSSAMAMLMVGACHVFIPKFESKSALEAIEQ 262 
Glyma.15G130500.1   GVTLSHGALTIQSLAKIAIVGYNVDDVYLHTAPLCHIGGLSSAMTMLMVGGCHVLMPKFDAESAVDAIEQ 256 
Glyma.09G024500.1   GVTLSHGALIIQSLAKIAIVGYNEDDVYLHTAPLFHIGGLSSAMTMLMVGGCHVLMPKFDAESAVDAIEQ 268 
Glyma.09G024500.3   GVTLSHGALIIQSLAKIAIVGYNEDDVYLHTAPLFHIGGLSSAMTMLMVGGCHVLMPKFDAESAVDAIEQ 150 
 
Os08g03630.1        HRVTSFITVPAIMADLLSYARKIL-NHG-MTVTKILNGGGGLSSELITGASHLFPNATIFSAYGMTEACS 328 
Bradi3g14330.1      QKVTCFITVPAIMADLLSYARKEN-ISGCGAVTKILNGGGGLSAELINKASCLFLHAAIFSAYGMTEACS 325 
Bradi3g14330.2      QKVTCFITVPAIMADLLSYARKEN-ISGCGAVTKILNGGGGLSAELINKASCLFLHAAIFSAYGMTEACS 256 
Bradi3g14330.3      QKVTCFITVPAIMADLLSYARKEN-ISGCGAVTKILNGGGGLSAELINKASCLFLHAAIFSAYGMTEACS 205 
Bradi3g14330.4      QKVTCFITVPAIMADLLSYARKEN-ISGCGAVTKILNGGGGLSAELINKASCLFLHAAIFSAYGMTEACS 256 
ShMenE              HNVTPLITVPALMADLISFNRLNRTSVTYESVKKILNGGGGLSTELTKDTIEIFLSATLMSAYGMTEACS 206 
Migut.H01327.1      YNVTSLITVPTMMADLISYNRTKQKSESFESVKKILNGGGGLSVELINNATKLFPRATIQSAYGMTEACS 326 
PaMenE              HSVTSLITVPTMMADLISSHRMDQTSTSFESVKKILNGGGGLSVELIKDATKLFPLATLLSAYGMTEACS 326 
TvMenE              HNVTSLITVPTMMADLISINRMNQTFETFESVKKVLNGGGGLSVDLIKNATEIFPRATLISAYGMTEACS 319 
At1g30520.1         NHITCFITVPAMMADLIRVNRTTKNGAENRGVRKILNGGGSLSSELLKEAVNIFPCARILSAYGMTEACS 328 
Ciclev10017814m     HCVTSLITVPAIMADLTTLIRVKKTWKGRDSVKKILNGGGGLPSELMKEATNSFPKAKLISAYGMTETSS 332 
Glyma.15G130500.1   HAVTSFITVPAIMASLISIIRHKETWKGGETVKKILNGGGSLSHELIKDTSIFFHKAKLISAYGMTETCS 326 
Glyma.09G024500.1   YAVTSFITVPAIMASLISIIRHKETWQGGDTVKKILNGGGSLSHELIKDTSIFFHKAKLISAYGMTETCS 338 
Glyma.09G024500.3   YAVTSFITVPAIMASLISIIRHKETWQGGDTVKKILNGGGSLSHELIKDTSIFFHKAKLISAYGMTETCS 220 
 
 
Os08g03630.1        SLTFMVLTRPKIQEPKD-----------QLGSSSEGVCVGKPAPHIEIQINRNGSNSSSSSPIGNILTRG 387 
Bradi3g14330.1      SLTFMAINKSEPQETEN-----------QLSSHSGGVCVGKPAPHVEIQIGREDINS-SSSPMGKILTRG 383 
Bradi3g14330.2      SLTFMAINKSEPQETEN-----------QLSSHSGGVCVGKPAPHVEIQIGREDINS-SSSPMGKILTRG 314 
Bradi3g14330.3      SLTFMAINKSEPQETEN-----------QLSSHSGGVCVGKPAPHVEIQIGREDINS-SSSPMGKILTRG 263 
Bradi3g14330.4      SLTFMAINKSEPQETEN-----------QLSSHSGGVCVGKPAPHVEIQIGREDINS-SSSPMGKILTRG 314 
ShMenE              SLTFMTLFDPTKTTHQK-----------YHSSFQGGICVGQSATHVKLKISPDE----KSLNTGKILTRG 261 
Migut.H01327.1      SLTFMTIYEPTKESRFVH----VNDVQKSNLNCQGGVCVGKPAPHVELKISCDG----SSNNIGRILMRG 388 
PaMenE              SLTFMTLYEPTKEGHHLQPHDIQ---KSNLISCQGGICVGKPAPHVELQVNAEE-----SCNTGRILMRG 388 
TvMenE              SLTFMTLYDPTKENPHKQSSSYYNDVRKSNLSREGGTCVGKPAPHVELKVSGDG----SPNNTGRILMRG 385 
At1g30520.1         SLTFMTLHDPTQES-------FKV-TYPLLNQPKQGTCVGKPAPHIELMVKLDE----DSSRVGKILTRG 386 
Ciclev10017814m     SVTFMTLYDPTLETPGQLPQAFGN-VTPNSVHQPQGVCVGKPAPHVELKVCSD-----GSSHVGRILTRG 396 
Glyma.15G130500.1   SLTFLTLYDPMHETTNQSLQAFGV-AGSKLIHQQQGVCIGKAAPHIELKISAD-----ASGHTGRILTRG 390 



Glyma.09G024500.1   SLTFLTLYEPMHETTSQSLQAFGV-AGSKLIHQQQGVCVGKAAPHIELKISAD-----ASGHIGRILTRG 402 
Glyma.09G024500.3   SLTFLTLYEPMHETTSQSLQAFGV-AGSKLIHQQQGVCVGKAAPHIELKISAD-----ASGHIGRILTRG 284 
 
Os08g03630.1        LHTMSGYWVNNSIDTS-----DSVRNGWLDTGDIGWVDKTGNLWLMGRQKGRIKTGGENVYPEEVESVLS 452 
Bradi3g14330.1      LHTMVGYWANNTVDTS-----ESVRNGWLDTGDTGWIDRTGNLWLMGRQKGRIKSGGENVYPEEIELVLS 448 
Bradi3g14330.2      LHTMVGYWANNTVDTS-----ESVRNGWLDTGDTGWIDRTGNLWLMGRQKGRIKSGGENVYPEEIELVLS 379 
Bradi3g14330.3      LHTMVGYWANNTVDTS-----ESVRNGWLDTGDTGWIDRTGNLWLMGRQKGRIKSGGENVYPEEIELVLS 328 
Bradi3g14330.4      LHTMVGYWANNTVDTS-----ESVRNGWLDTGDTGWIDRTGNLWLMGRQKGRIKSGGENVYPEEIELVLS 379 
ShMenE              PHVMLGYWGQRTSKSN---HSKPGLEGWLDTGDIGQIDDHGNLWLAGRAKDRIKSGGENVHPEEVECVLS 328 
Migut.H01327.1      PHAMLRYWGQNGP-----------RQSWLDTGDIGQIDDHGSLWLIGREKGRIKSGGENIFPEEVEGVLL 447 
PaMenE              PHVMLRYWGQSPS--K---HLSPVYEGWLDTGDIGQVDNHGNLWLIGRAKDRIKSGGENIYPEEVEAVLS 453 
TvMenE              PHVMLHYWGQSPS--D---HLDPVYGSWLDTGDIGQLDGHGNLWLVGRAKDRIKSGGENIYPEEVEAVLA 450 
At1g30520.1         PHTMLRYWGHQVAQENVETSESRSNEAWLDTGDIGAFDEFGNLWLIGRSNGRIKTGGENVYPEEVEAVLV 456 
Ciclev10017814m     PHVMLRYWDQFLAKPS-----VSTGEVWLDTGDIGSIDDGGNVWLVGRRNGRIKSGGENVYTEEVEAVLI 461 
Glyma.15G130500.1   PHIMLRYWDQTLTNPL-----NPNKRAWLDTGDIGSIDHYGNLWLLGRTNGRIKSGGENIYPEEVEAILQ 455 
Glyma.09G024500.1   PHIMLRYWDQTLTNPL-----NPNNEAWLDTGDIGSIDHYGNLWLLGRTNGRIKSGGENIYPEEVEAILQ 467 
Glyma.09G024500.3   PHIMLRYWDQTLTNPL-----NPNNEAWLDTGDIGSIDHYGNLWLLGRTNGRIKSGGENIYPEEVEAILQ 349 
 
Os08g03630.1        QHPGLAKAVVIGMPDSRLGEKIVACVSIRDGWNWVDARAVHKG---EGREVSAQMLQDHCRTNKLSRFKV 519 
Bradi3g14330.1      QHPGVAKVVVLGVPDSRLGEKLVACVNIMDDWKWVDATDEHQG---EGKEVSSQTLQEHCRINKLSRFKV 515 
Bradi3g14330.2      QHPGVAKVVVLGVPDSRLGEKLVACVNIMDDWKWVDATDEHQG---EGKEVSSQTLQEHCRINKLSRFKV 446 
Bradi3g14330.3      QHPGVAKVVVLGVPDSRLGEKLVACVNIMDDWKWVDATDEHQG---EGKEVSSQTLQEHCRINKLSRFKV 395 
Bradi3g14330.4      QHPGVAKVVVLGVPDSRLGEKLVACVNIMDDWKWVDATDEHQG---EGKEVSSQTLQEHCRINKLSRFKV 446 
ShMenE              QHPGISRIVVIGIPDARLTEIVTACVQLKSDWQWVDFGAGRSAGVEQVKCLSSEILRQFCRQKNLTRFKI 398 
Migut.H01327.1      QHPGISSIAVVGVPDSRLTEMVIACVRLNDSWRWDDFGAINHSE-EYTKCVSSEILKRFCRQKNLTGFKI 516 
PaMenE              QHLGISRIVVVGIPDSRLTEMVFACIKLNDGWRWTDFVGNHSAG-EHIQCLSSEILKRFCREKNLTGFKI 522 
TvMenE              QHSGISKIVVVGIPDSRLTEMLIACVRLKDGWRWAEFGANRSAG-DQIQCLSSEMLRHFCREKNLTGFKI 519 
At1g30520.1         EHPGIVSAVVIGVIDTRLGEMVVACVRLQEKWIWSDVE----NR-KGSFQLSSETLKHHCRTQNLTGFKI 521 
Ciclev10017814m     QHPGIIGIVVVGIPNARLTEMVVACVRLRESWQWSESNCDQSSK-NKELLLSSEVLRQHCREKNLTGFKA 530 
Glyma.15G130500.1   QHPGIASVVVVGIPDAHLTEMVAACIQLRENWQWSEQL---SAS-NEEFLLSRKNIQQYCIENHLSRFKI 521 
Glyma.09G024500.1   QHPGIASVVVVGIPDAHLTEMVAACIQLRENWQWSEQL---SAS-NEEFLLSRKNLYQYCLENHLSRFKI 533 
Glyma.09G024500.3   QHPGIASVVVVGIPDAHLTEMVAACIQLRENWQWSEQL---SAS-NEEFLLSRKNLYQYCLENHLSRFKI 415 
 
Os08g03630.1        PRIYYQWSKPFPVTTTGKIRREQLKAEILASM--KLHSNL 558 
Bradi3g14330.1      PRLYHQWRRPFPVTTTGKIKREELKTEILASL--QPRSNL 554 
Bradi3g14330.2      PRLYHQWRRPFPVTTTGKIKREELKTEILASL--QPRSNL 485 
Bradi3g14330.3      PRLYHQWRRPFPVTTTGKIKREELKTEILASL--QPRSNL 434 
Bradi3g14330.4      PRLYHQWRRPFPVTTTGKIKREELKTEILASL--QPRSNL 485 
ShMenE              PKRFILWENDFPTTTTGKLRRDQLMVE-VMSHTQFVSSKL 438 
Migut.H01327.1      PKRFVLWKNAFPMTTTGKLRRDKVREDVLLSHTQFLSSKL 557 
PaMenE              PKRFVLWKNDFPITTTGKLRRDQVRAE-VMSHTQFLTSKL 562 
TvMenE              PRRFALWTNDFPMTTTGKLKRDRVREEVVMSHTRFLPSKL 560 
At1g30520.1         PKRFVRWEKQFPLTTTGKVKRDEVRRQ-VLSHFQIMTSSL 561 
Ciclev10017814m     PRLFVLWRKPFPLTSTGKIRRDEVRRE-VMSHLKSLPSNL 570 
Glyma.15G130500.1   PKMFIVWRKPFPLTTIGKIKRDQVRKE-VMSQLQSLHSNL 561 
Glyma.09G024500.1   PKTFIVWRKPFQLTTTGKIRRDQVRKE-VMSQLQSLHSNL 573 
Glyma.09G024500.3   PKTFIVWRKPFQLTTTGKIRRDQVRKE-VMSQLQSLHSNL 455 

 



Ciclev10032070m     --------------------------------------------------------------------MA 2 
Ciclev10032418m     --------------------------------------------------------------------MA 2 
At1g60550.1         ------------------------------------------------------------------MADS 4 
TvMenB              ---------------------------------------------------------------------- 0 
Glyma.18G139700.2   ---------------------------------------------------------------MAENNNH 7 
Glyma.08G285500.1   ---------------------------------------------------------------MAENNNN 7 
Glyma.18G139700.1   ---------------------------------------------------------------MAENNNH 7 
Migut.E00173.1      ----------------------------------------------------------------MAEMLG 6 
PaMenB              ---------------------------------------------------------------MAVTMTG 7 
ShMenB              -------------------------------------------------------------------MNG 3 
Bradi2g45757.1      ---------------------------------------------------------------------- 0 
Bradi2g45757.4      MIVGIAVATRASDGTHHWPGPNLYALEIGPDENAGTLAQYGGPNPHPQNLAVSSETRNRPTRPRAARLSA 70 
 
Ciclev10032070m     PQIDSARRRMTAVANHLVPVISSDSNSG-----FIGLN-NASMNDSYHRIHGEVPSHDVVWRIAC---DE 63 
Ciclev10032418m     PQIDSARRRMTAVANHLVPVISSDSNSG-----FIGLN-NASMNDSYHRIHGEVPSHDVVWRIAC---DE 63 
At1g60550.1         NELGSASRRLSVVTNHLIPIGFSPARAD-----SVELCSASSMDDRFHKVHGEVPTHEVVWKKTDFFGEG 69 
TvMenB              KDIETVIRRVTSVTNHLVSSS---P-PQ-----LISLCHT----STYQRVHGDVPSHDVVWKVVPSDD-D 56 
Glyma.18G139700.2   HHFGTAIRRLASVTNHLTS--SHNA-PG-----ELALCRTSGRSDSFHRVQGHVPSHDVVWRIIASDHDN 69 
Glyma.08G285500.1   HHLETATRRLASVTNHLTPSSYHNA-PG-----ELAPCLTSGGNNSFRRVHGEVPSHDVVWRIVASDHDN 71 
Glyma.18G139700.1   HHFGTAIRRLASVTNHLTS--SHNA-PG-----ELALCRTSGRSDSFHRVQGHVPSHDVVWRIIASDHDN 69 
Migut.E00173.1      KDFQTVNRRIASVAGHLIPSQNPNQNHT-TTTTIAAANCSSGFDDTYHRVHGQVPTHIPEWTPAM---DD 72 
PaMenB              KDAEIINRRMASVARHLIPAQNPDTNNN-TYNFISGSNCSSKFNDTYHRVQGEVPTHNPEWKPAL---DE 73 
ShMenB              KDAEIVNRRMASVARHLIGPQGPSPNN----ALISGSGCSSGFNDTYHRVHGDVPTHDPTWKPAL---DE 66 
Bradi2g45757.1      --MGTAERRLARVAAHLMPAAPLPLASAPLVAPSPAAASSSPAGDSYRRVHGDVPSEPPEWCAAT---DE 65 
Bradi2g45757.4      VGMGTAERRLARVAAHLMPAAPLPLASAPLVAPSPAAASSSPAGDSYRRVHGDVPSEPPEWCAAT---DE 137 
 
Ciclev10032070m     SGTEFTDIIYEKAVGEGIAKITINRPDRRNAFRPHTVKELIRAFNDARDDSSVGVIILTGKGTEAFCSGG 133 
Ciclev10032418m     SGTEFTDIIYEKAVGEGIAKITINRPDRRNAFRPHTVKELIRAFNDARDDSSVGVIILTGKGTEAFCSGG 133 
At1g60550.1         DNKEFVDIIYEKALDEGIAKITINRPERRNAFRPQTVKELMRAFNDARDDSSVGVIILTGKGTKAFCSGG 139 
TvMenB              EGKVFTDIIYEKSIGEGIAKISINRPERRNAFRPHTVKELIRAFNDARDDPSVGVIILTGKGTDAFCSGG 126 
Glyma.18G139700.2   SGKDFTDIVYEKAVGEGIAKISINRPERRNAFRPHTVKELMRAFTDAREDSSIGVVILTGKGTEAFCSGG 139 
Glyma.08G285500.1   SGKDFTDIVYEKAVGEGIAKISINRPERRNAFRPHTVKELMRAFTDARDDSSIGVVILTGKGTEAFCSGG 141 
Glyma.18G139700.1   SGKDFTDIVYEKAVGEGIAKISINRPERRNAFRPHTVKELMRAFTDAREDSSIGVVILTGKGTEAFCSGG 139 
Migut.E00173.1      AGAAFTDILYEKAVGEGIAKITINRPERRNAFRPQTVKELIRAFNDARDDNSVGVIIFTGKGTMAFCSGG 142 
PaMenB              SGKEFTDIIYEKAVAEGIAKITINRPERRNAFRPQTVKELMRAFNDARDDNSIGVIIFTGKGTKAFCSGG 143 
ShMenB              SGKEFTDIIYEKAVGEGIAKITINRPERRNAFRPQTVKELMRAFNDARDDNSIGVIIFTGKGTQAFCSGG 136 
Bradi2g45757.1      SGKEFVDIIYEKSVGEGIAKITINRPDRRNAFRPLTVKELMRAFSDARDDSSIGVIILTGKGSKAFCSGG 135 
Bradi2g45757.4      SGKEFVDIIYEKSVGEGIAKITINRPDRRNAFRPLTVKELMRAFSDARDDSSIGVIILTGKGSKAFCSGG 207 
 
Ciclev10032070m     DQALRTRDGYADYENFGRLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHVLHMVCDLTIAADNAIFGQTGP 203 
Ciclev10032418m     DQALRTRDGYADYENFGRLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHVLHMVCDLTIAADNAIFGQTGP 203 
At1g60550.1         DQALRTQDGYADPNDVGRLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHILHMVCDLTIAADNAIFGQTGP 209 
TvMenB              DQALRTPDGYSDHENIGRLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHILHMVCDLTIAADNAIFGQTGP 196 
Glyma.18G139700.2   DQALRTDNGYSDNGSFSSLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHVLHMVCDLTIAADNAIFGQTGP 209 
Glyma.08G285500.1   DQALRTNDGYSDNGSFSSLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHVLHMVCDLTIAADNAIFGQTGP 211 
Glyma.18G139700.1   DQALRTDNGYSDNGSFSSLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHVLHMVCDLTIAADNAIFGQTGP 209 
Migut.E00173.1      DQSLRGKEGYADFDNFGRLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHVLHMVCDLTIAADNAVFGQTGP 212 
PaMenB              DQSLRGKEGYVDYDNFGRLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHVLHMVCDLTIAADNAIFGQTGP 213 
ShMenB              DQSLRGKEGYVDYDNFGRLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHVLHMICDLTIAADNAVFGQTGP 206 
Bradi2g45757.1      DQALRDSDGYVDFDSFGRLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHVLHMVCDLTIAADNAIFGQTGP 205 
Bradi2g45757.4      DQALRDSDGYVDFDSFGRLNVLDLQVQIRRLPKPVIAMVAGYAVGGGHVLHMVCDLTIAADNAIFGQTGP 277 
 
Ciclev10032070m     KVGSFDAGYGSSIMSRLVGPKKAREMWFLARFYTAEEAEKMGLVNTVVPLEKLEQETIKWSREILRNSPT 273 
Ciclev10032418m     KVGSFDAGYGSSIMSRLVGPKKAREMWFLARFYTAEEAEKMGLVNTVVPVSLFVAYLMSLTKCQAH*--- 270 
At1g60550.1         KVGSFDAGYGSSIMSRLVGPKKAREMWFMTRFYTASEAEKMGLINTVVPLEDLEKETVKWCREILRNSPT 279 
TvMenB              KVGSFDAGYGSSIMSRLVGPKKAREMWFLTRFYTAVEAEKMGLINTVVPLENLEKETIKWCREILRNSPT 266 
Glyma.18G139700.2   KVGSFDAGFGSSIMSRLVQKKHVKCGFSQGSMMP-LKQRKW-------VLSTLLYHLRIWRKKR*----- 266 
Glyma.08G285500.1   KVGSFDAGYGSSIMSRLVGPKKAREMWFLTRFYDAVEAEKMGLVNTVVPLENLEKETIKWCREILRNSPT 281 
Glyma.18G139700.1   KVGSFDAGFGSSIMSRLVGPKKAREMWFLTRFYDAVEAEKMGLVNTVVPLENLEKETIKWCREILRNSPT 279 
Migut.E00173.1      KVGSFDAGFGASIMSRLVGPKRAREMWFMARFYSAAEAEKMGLVNTVVPVEKLEEETIKWCREINRNSPM 282 
PaMenB              KVGSFDAGYGASIMSRLVGPKRAREMWYTARFYNATEAEKMGLVNTVVPLEKLEEETIKWCREILRNSPM 283 
ShMenB              KVGSFDAGYGASIMSRLVGPKRAREMWYMTRFYNAAEAEKMGLVNTVVPLEKLEEETIKWCREILRNSPM 276 
Bradi2g45757.1      KVGSFDAGYGSSIMSRLVGPKKAREMWFLSRFYSADEAEKMGLVNVVVPLVDLESETVKWCRQILRNSPM 275 
Bradi2g45757.4      KVGSFDAGYGSSIMSRLVGPKKAREMWFLSRFYSADEAEKMGLVNVVVPVSA*----------------- 330 
 
Ciclev10032070m     AIRVLKSALNAVDDGHAGLQTLGGDATLIFYGTEEGSEGKTAFVERRRPDFLKFPRRP 332 
Ciclev10032418m     ---------------------------------------------------------- 270 
At1g60550.1         AIRVLKAALNAVDDGHAGLQGLGGDATLLFYGTEEATEGRTAYMHRRPPDFSKFHRRP 338 
TvMenB              AIRVLKAAINAVDDGHAGLQEMGGNSTLIFYGTEEANEGKTAYMERRRPDFSKFA--- 321 
Glyma.18G139700.2   ---------------------------------------------------------- 266 
Glyma.08G285500.1   AIRVLKSALNAVDDGHSGLQEIGGNATLIYYGTEEAKEGKTAYMQRRRPDFSKFNRRP 340 
Glyma.18G139700.1   AIRVLKSALNAVDDGHSGLQEIGGNATLIYYGTEEAKEGKTAYLQRRRPDFSKFNRRP 338 
Migut.E00173.1      AIRLCKSAINAADDGHAGLQQIAGDATLLFYGTEEGTEGKNAYLQRRKPDFSRFPRLP 341 
PaMenB              AIRLCKSAINAADDGHAGLQQIGGDATLLFYGSEEGTEGKNAYLQRRKPDFSRFPKLP 342 
ShMenB              AIRLCKSAINAVDDGHAGLQQIGGDATLLFYGTEEGTEGKNAYLQRRKPDFSRFPKLP 335 
Bradi2g45757.1      AIRVLKSALNAADDGHAGLQELGGNATLIFYGTEEAKEGKNAYMERRRPDFSKFPRKP 334 
Bradi2g45757.4      ---------------------------------------------------------- 330 
 



Os05g04660.1        MAGAGEDGKRESSWPWPPEYGPPDNALHSLGMEFTTITAGEVVGRLLVTATCCQPFKVLGGGVSALMAEA 70 
Bradi2g36856.1      MAGTG-------------SGFVPDKALHALGFEYTLVTGDEVVGRLAVTDTCCQPFKMLNGGVSALMAES 57 
Ciclev10006547m     ----------MEHSSSSNLKAALDGPLRAPGFQLEQLSRKRVTGHLRVTESLKPSGE------------- 47 
Ciclev10006514m     MENSSSSSSSSSNSKQRKSIAVPDAPLKAIGFELEELTPERIIGCFRVTQNSCQPFKVLHGGVSALIAES 70 
At5g48950.1         -------------MDPKSPEFIIDQPLKILGFVFDELSATRVSGHLTLTEKCCQPFKVLHGGVSALIAEA 57 
At1g48320.1         ------------MDSASSNTKAIDPPLHMLGFEFDELSPTRITGRLPVSPVCCQPFKVLHGGVSALIAES 58 
Glyma.09G236500.1   ----------MESHPPSSKASEVDAPLQSIGFEIQDLSPQRVSGHLTITQKCCQPFKVLHGGVSALVAES 60 
Glyma.18G260800.1   ----------MENQPPSSKASEVDAPLQSIGFEIQELSPQRVSGHLPVTQKCCQPFKVLHGGVSALVAES 60 
TvDHNAT2            MTQPPSA-AGPPPLPPPAKTEELDSPLHLIGFEIDCLSPDKVSGHIIITSKCCQPFKVLHGGVSALIAES 69 
TvDHNAT3            MNQPPPNA-GPPP---QSMTEKLDVPLHWLGFEIDCLSPDKVSGHFIITSKSSQAFKVLHGGVSALIAES 66 
PaDHNAT             MNQP-PP-SARPP-SPPSNTKELDFPLHTLGFKFDCLSPDKVSGHLLITSECCQPFKVLHGGVSALIAES 67 
ShDHNAT1            ----------MNR-PLPLNTKDLDIPLHTIGFEIDCISPEKVSGHVLITEKCCQPFKVLHGGVSALIAEA 59 
ShDHNAT2            MNRTPSA-TGPPP-PPPSKTKELDIPLHTIGFEIDCLSPQKVSGHVLISEKCCQPFKVLHGGVSALIAES 68 
Migut.K00082.1      MNQIGDG-GEP---PSSSKTEILDSPLHMFGFEIDELSPHRVSGHLLVTPKCCQPFKMLHGGVSALIAEA 66 
TvDHNAT1            ----MSE-SLP---PAVKRMELLDAPLHLFGFELDELSPHKVSGHLLITSKCCQPFNMLHGGVSALIAEA 62 
Bradi4g00486.1      --M---A-DETAAATAKPKTAELDPVLHAMGFELESLSPSLLTGRLPVTSRCCQPFKVLHGGVSALVSEA 64 
Os03g48480.1        MDD---A-TSSSSRAPRPKTEELDAALHAMGFEIERVSPAEVTGRLLVTPTCCQPFKVLHGGVSALIAEG 66 
Bradi1g12080.1      --M---A-AAAATASSRTKTEELDAPLHALGFEIDEVSPSRLTGRLLVTPTCCQPFKVLHGGVSALIAEG 64 
 
Os05g04660.1        AASIGGYIASGYRRVAGVQLSINHIRPAHLGETVQAKAKPMQLGRTIQVWEVQIWRID---P-------- 129 
Bradi2g36856.1      AASIGGYVASGGKRVAGVQLSINHVRAARLGDRVEARAKPVHAGRTIQVWEVQIWLMD---P-------- 116 
Ciclev10006547m     --------VWEEKRGAGIQLSINHLKPAKLGDLVHAAASPINVGNNNQVWEVRLWKVD---P-------- 98 
Ciclev10006514m     LASMGAHMASGFKRVAGVQLTINHLKSAELGDLVRAVAAPINLGKTIQVWQVRLWKVKEVQSDDGRDHDA 140 
At5g48950.1         LASLGAGIASGFKRVAGIHLSIHHLRPAALGEIVFAESFPVSVGKNIQVWEVRLWKAK--KT-------- 117 
At1g48320.1         LASMGAHMASGFKRVAGIQLSINHLKSADLGDLVFAEATPVSTGKTIQVWEVKLWKTT---Q-------- 117 
Glyma.09G236500.1   LASIGAHMASGYQRVAGIQLSINHLKSAVLGDLVFAEATPLNVGKTIQVWEVRLWKLD---P-------- 119 
Glyma.18G260800.1   LASIGAHMASGYQRVAGIQLSINHLKSAVLGDLVYAEAIPLNVGKTIQVWEVRIWKLD---P-------- 119 
TvDHNAT2            LASIGAHLASGQQRVAGVHLSINHLKSAKLGDFVVAEATPVNIGKTIQVWEVRLSKCD--DP-------- 129 
TvDHNAT3            LASIGAHLASGQQRVAGVHLSISHLKSAQLGDFIVAEATPVNIGKTIQVWEVRLSKCD--DP-------- 126 
PaDHNAT             LASIGAHLASGLQRVAGVHLSISHLKSAKLGDTVLAEATPVNIGKTIQVWEVNLSKCD---P-------- 126 
ShDHNAT1            LASTGAYLASGLQRVAGVHLSINHLKSAKLGDYVVAEATPVNIGKSIQVWEVNLSKCD---P-------- 118 
ShDHNAT2            LASIGAHLASGLQRVAGVHLSISHLKSAKLGDFVVAEAKPVNIGKSIQVWEVNLSKSD---S-------- 127 
Migut.K00082.1      LASMGAHIASGFHRIAGIHLSISHLKSAQAGDFVVAVATPVNLGKSIQVWEVSLSKCD--PS-------- 126 
TvDHNAT1            LASIGAHMASGFHRVAGIQLSINHLKPAQAGDFVIAEATPVSVGKSVQVWEVRLFKCD--PL-------- 122 
Bradi4g00486.1      MASMGAHMASGYSRVAGVHLAINHFRSAAVGDVVVARAVPVHLGRSTQVWEVKLWKLLVEPP-------- 126 
Os03g48480.1        LASMGAHMASGYSRVAGVQLSINHFRSAALGDTVLVRAAPLHVGRSTQVWAVKLWKLD---P-------- 125 
Bradi1g12080.1      LASMGAHMASGYRRVAGMQLSINHFRSAALGDTVHAQAVPVHVGRSTQVWEVKLWKMD---P-------- 123 
 
Os05g04660.1        --------STSECKHLVSTARVTLL-CNLPTPEDLKHYEQGFIKKH------------AKL 170 
Bradi2g36856.1      --------TTSERTTLVSTARVTLSVSRLPMPEQMKSFDEGIKK-Y------------ARL 157 
Ciclev10006547m     --------SNSQIKSMVSSSTVTIA-CYMPVPDHAKPAGEILKM-F------------AKL 138 
Ciclev10006514m     DHHHHNNSTSSSSSVMISSSTVTLL-CNLPVPDHAKHAGDALKNSA------------SKL 189 
At5g48950.1         --------ETPDNKIMVSTSRVTLF-CGLPIPDHVKDAPDELKKVI------------SKL 158 
At1g48320.1         --------KDKANKILISSSRVTLI-CNLPIPDNAKDAANMLKM-V------------AKL 157 
Glyma.09G236500.1   --------SNKQKKTLISSSRVTLL-CNMPVPDNAKDAGDKLRK-H------------ARL 159 
Glyma.18G260800.1   --------SNKQKKTLVSSSRVTLL-CNMPVPDNAKDAGDKLRK-H------------ARL 159 
TvDHNAT2            --------SNTEIKTLISSSRVTLI-CNLPVPESLKSAAQGLRK-Y------------AKL 169 
TvDHNAT3            --------LNTETKTLISSSRVTLL-CNLPVPESFKTTAQGLKK-Y------------AKL 166 
PaDHNAT             --------SDSEIKTLISSSRVTLL-CNLPVPESLKAAAQGLKK-Y------------ARL 166 
ShDHNAT1            --------SNSETKTLISSSRVILL-CNLPVPDSLKEAAQGFKK-Y------------SKL 158 
ShDHNAT2            --------SNSETKTLISSSRVTLL-CNLPVPESLKTAAQGLKK-Y------------AKL 167 
Migut.K00082.1      --------N-SEIKTLIASSRVTIL-CNLPVPESARDAAQNLKK-Y------------AKL 165 
TvDHNAT1            --------KSDEIRTLIASSRVTVF-CNLPVPESSRDAAQNLKK-Y------------SKL 162 
Bradi4g00486.1      --------EPEKKKVLIAESRVTLL-CNLPVPESLRHAGDALKK-YAAAADANPVAPISKL 178 
Os03g48480.1        --------STKEKGAQISESRVTLL-CNLPVPESVKNAGEALKK-Y------------SKL 165 
Bradi1g12080.1      --------STEGKGLQIAEARVTLL-CNLPVPDETKTAGENLRK-Y------------SKL 163 

 



At1g60600.2   ----MVNFVSLCDI--KYGFVPKNSTDLFVKR----KIHKLPSRGDVI-----TRLPVFGSNARE---------NLNAKP 56 
At1g60600.1   -------------------------------------------------------------------------------- 0 
PaMenA        ------------------------------------------------------------------------MAEAANHP 8 
PfMenA        ---------------------------------------------------------MAG----------GSSISLADNP 13 
LpMenA        ---------------------------------------------------------MMA----------GTSLNLVENA 13 
TvMenA        -----MAAATFCSISISHGYAVQRLNRHKINR-----TYQ--VLPLVCG-SRTTKVHLNKTIIRQYLHSIQRRYKISPKF 67 
ShMenA        MAPLAVAAAVYCST--SHGYGVKKLDDYLTRKLSISRIHQVLLLPDACQRSLCTKFNFKKASMRQ-------LYSLRGHY 71 
 
At1g60600.2   RRNLRVRPIFCKSYGDAAKVYQEEEIPRAKLIWRAIKLPMYSVALVPLTVGASAAYLETGLFLARRYVTLLLSSILIIT- 135 
At1g60600.1   ---------------------------------------MYSVALVPLTVGASAAYLETGLFLARRYVTLLLSSILIIT- 40 
PaMenA        NQANIVKR-------LHKKEKKEGDISRATLIWRAAKLPMYTVALTPLTVGTAAAYWESGFYSLERYFTLLASFVLVNL- 80 
PfMenA        TQEKVVRRS---------KSKKEEDISRAILIWRAAKLPMYTVALIPLTVGTAAAYLESGFYSLERYFILLASFVLVNV- 83 
LpMenA        SKEKNIKRSKNG-STSPNEEKNEEEISRATLIWRAAKLPMYTVALIPLTVGTSAAYWESGYYSLERYFILLASFFLVNVW 92 
TvMenA        RSENNADNTH--VEEEEEDEDEQESVSKATLIWRAIKLPMYTVALIPITVGSAAAYLQTGQYFGKRYIMLLVSSVLIIA- 144 
ShMenA        INSFKQRAEHCGS--SNIEENKEESISRVALMWRAIKLPIYSVALIPITVGSAAAYLQTGQFFGKRYLKLLLSSVLIIT- 148 
 
At1g60600.2   --WLNLSNDVYDFDTGADKNKMESVVNLVGSRTGTLAAAITSLALGVSGLVWTSLNASNIRAILLLASAILCGYVYQCPP 213 
At1g60600.1   --WLNLSNDVYDFDTGADKNKMESVVNLVGSRTGTLAAAITSLALGVSGLVWTSLNASNIRAILLLASAILCGYVYQCPP 118 
PaMenA        --WINLSNDVYDFDTGADKNKKESVVNIFGSRTAIHILSLLVLAIGFAGLCWVALEAKNPRAILLLASTVFCVYAYQFPP 158 
PfMenA        --WVNLSNDVYDFDTGADKNKKESVVNIVGSRTAIHILSWLLLALGFAGLCWVGLEANNPRAILLLASAIFCGYIYQCPP 161 
LpMenA        XVWVNLSNDVYDFDTGADKNKKESVVNIVGSRTAIHILSWLILALGFAGLTWVGVEAKNPRAILLLASAVFCGYIYQCPP 172 
TvMenA        --WLNLSNDVYDFDAGADKNKKESVVNLFGSRTGTHVFAWLLLALGFAGLARVSVEAGSLRSIFLLGCAVFCGYIYQCPP 222 
ShMenA        --WLNLSNDVYDFETGADKNKKESVVNLIGSQTGTHILAWVLLELGFGGLTWVSIEAGSIRSIILLACAIFCGYIYQCPP 226 
 
At1g60600.2   FRLSYQGLGEPLCFAAFGPFATTAFYLLLGSSSEMRHLPLSGRVLSSSVLVGFTTSLILFCSHFHQVDGDLAVGKYSPLV 293 
At1g60600.1   FRLSYQGLGEPLCFAAFGPFATTAFYLLLGSSSEMRHLPLSGRVLSSSVLVGFTTSLILFCSHFHQVDGDLAVGKYSPLV 198 
PaMenA        YRLSYHGLGEPLCFAAYGPFATVAFYLLQSGSSS--ELPISSTVVFASIFVGFTSALILFCSHFHQIEDDKAVGKISPLV 236 
PfMenA        FRLSYHGLGEPLCFASFGPFSTIAFYLLQSS-SS--ELPLSSTIVSAAILVGSTSALILFCSHFHQIEDDKAVGKISPLV 238 
LpMenA        FRLSYHGLGDPLCFAAFGPFSTVAFYLLQSS-SS--ELPISSTIVSSAILVGFTSALILFCSHFHQIEDDKAVGKISPLV 249 
TvMenA        FRLSYMGLGEPLCFVAFGPFATTAFYLLQSGTRE---LSISGIVIVSSVLVGITTSLILFCSHFHQIEDDKAVGKYSPLV 299 
ShMenA        FRLSYLGLGEPLCFAAFGPFATTAFYLLQSGTSE---LSISATVISSSILVGFTTSLILFCSHFHQIEDDKAVGKFSPVV 303 
 
At1g60600.2   RLGTEKGAFVVRWTIRLLYSMLLVLGLTRILPLPCTLMCFLTLPVGNLVSSYVEKHHKDNGKIFMAKYYCVRLHALLGAA 373 
At1g60600.1   RLGTEKGAFVVRWTIRLLYSMLLVLGLTRILPLPCTLMCFLTLPVGNLVSSYVEKHHKDNGKIFMAKYYCVRLHALLGAA 278 
PaMenA        RLGTEKASKVVKMSVLGFYWLVFGLGLSQTLPYACVVLCTMTLPMGNLVVSFVQENHKDKSKIFMAKYYCVRLHTVFGAA 316 
PfMenA        RLGTEKASEIVKMAVLGLYWLVFGLGLSQTLPYACIVLCTMTIPMGNLVVSFVQKNHKDKSKIFMAKYYCVRLHTVFGAA 318 
LpMenA        RLGTEKGSKVVKMAILGLYWLVLGLGLAQTLPYACIVLCAMTLPMGNLVVSFVQENHKDKSKIFMAKYYCVRLHTVFGAA 329 
TvMenA        RLGSEGGANVVKMVVRTIYSLLFILGLVQTLPFASIVLCALTLPVGNLVVSFVEKNHKDKTKIFMAKYYCVRLHTVFGAA 379 
ShMenA        RLGTEGGANVVKVAVRILYSLLFVLGLAQILPFPSIVLCALTLPVGNLVVSFVGTNHKDKMKIFMAKYYCVRLHTIFGAA 383 
 
At1g60600.2   LSLGLVIAR------------------------ 383 
At1g60600.1   LSLGLVIAR------------------------ 288 
PaMenA        LAAGLVASRLIMHSGEQLQQS--IFDYAKFLYL 347 
PfMenA        LAVGLVASRL-MHSGEQFQSLLTYFDRAEIA-- 348 
LpMenA        LAVGLAASRI--NGGDYLQSPSTYFDRAKFAYF 360 
TvMenA        LATGLVAARVLARKPIPNAIIL----------- 402 
ShMenA        AAGMVAARMFARKQLPHAIIL------------ 406 

 

  



At1g23360.1   MAALLGIVSPVTFTGKHPVNSRSRRRTVVKCSNERRILFNRIAPVYDNLNDLLSLGQHRIWKNMAVSWSGAKKGDYVLDL 80 
At1g23360.2   -------------------------------------------------------------------------------- 0 
At1g23360.3   -------------------------------------------------------------------------------- 0 
TvMenG2       --------MSTTLLRRR---S-ESEPASHEGAAERQELFNRIAPVYDKLNDVFSLGLHRLWKRWSISWSGGKEGDNVLDV 68 
PaMenG        --------MATATLRRR---T-GTQTATHQGAAERQELFNRIAPVYDKLNDLFSLGLHRLWKRWSISWTGAKEGDKVLDV 68 
ShMenG2       ----------MATLRRR---S-EPQPPSHESAAERQELFNRIAPVYDKLNDLFSLGLHRLWKKWSIAWSGAKEGDKVLDV 66 
PfMenG        ----------MATLRRR---S-EAQPSSHEAAAERQELFNSIAPVYDKLNDLFSLGLHRLWKRWSISWSGAKEGDKVLDV 66 
LpMenG1       ----------MATLRRR---S-EPPAVTHDSADERQELFNRIAPVYDKLNDLFSLGLHRLWKRRVISWSGAKEGDNVLDV 66 
LpMenG2       ----------MATLRRR---S-EPPAVTHDSADERQELFNRIAPVYDKLNDLFSLGLHRLWKRRVISWSGAKEGDNVLDV 66 
ShMenG1       MATLH-FTLPSTTGRQRPPEF-RSIFKPARCAAERQALFDRIAPVYDNLNDLLSLGGHRVWKRMAVSWTGAKEGDTVLDV 78 
TvMenG1       MISLQ-FTLPSITSRRSLPES-RPILKPIRCASDRQALFNRIAPVYDNLNDLLSLGAHRVWKRMAVSWSGAKEGDTVLDV 78 
 
At1g23360.1   CCGSGDLAFLLSEKVGSTGKVMGLDFSSEQLAVAATRQSL--KARSCYKCIEWIEGDAIDLPFDDCEFDAVTMGYGLRNV 158 
At1g23360.2   ---------------------MGLDFSSEQLAVAATRQSL--KARSCYKCIEWIEGDAIDLPFDDCEFDAVTMGYGLRNV 57 
At1g23360.3   ---------------------MGLDFSSEQLAVAATRQSL--KARSCYKCIEWIEGDAIDLPFDDCEFDAVTMGYGLRNV 57 
TvMenG2       CCGSGDLSFLFSQTVGVNGKVTALDFSSDQLQVAKSRQHERSKSNPCYKNIEWIEGDAVALPFPDSTFDAATIGYGLRNV 148 
PaMenG        CCGSGDFSFRLAEKVGINGKVIGLDFSKELLQVAACRRRDQSSSKPCYNNIEFIEGDAVALPFPDSAFDAATIGYGLRNV 148 
ShMenG2       CCGSGDLSFLLSLKVGIDGKVIALDFSKELLEIAASRQREWSKSKPCYENIEWIHGDAVALPFPDSSFDAATISYGLRNV 146 
PfMenG        CCGSGDLSFLLSEKVGINGKVTSLDFSKEQLKIAASRQRERSKSKPCYNNIEWTEGDAVALPFSDSTFDAATIGYGLRNV 146 
LpMenG1       CCGSGDLSFLLSEKVGVNGKVIALDFSKEQLQIAASRQRERSRSKPCYKNIEWIEGDAVALPFPDSTFDAATIGYGLRNV 146 
LpMenG2       CCGSGDLSFLLSEKVGVNGKVIALDFSKEQLQIAASRQL--ARSKACYKNIEWIEGDAVDLPFFDSSFDAATIGYGLRNV 144 
ShMenG1       CCGSGDLAFLLSEKVGVKGKVFAVDFSKELLQVAASRQLK--RSKACYKNIEWIGGDAVDLPFSGSYFDAATIGYGLRNV 156 
TvMenG1       CCGSGDLAFLLSEKVGTNGKVFALDFSKEQLYIAGSRQSK--RSKNCYKNIEWIEGDAVDLPFSASFFDAATIGYGLRNV 156 
 
At1g23360.1   VDRLRAMKEMYRVLKPGSRVSILDFNKSNQSVTTFMQGWMIDNVVVPVATVYDLAKEYEYLKYSINGYLTGEELETLALE 238 
At1g23360.2   VDRLRAMKEMYRVLKPGSRVSILDFNKSNQSVTTFMQGWMIDNVVVPVATVYDLAKEYEYLKYSINGYLTGEELETLALE 137 
At1g23360.3   VDRLRAMKEMYRVLKPGSRVSILDFNKSNQSVTTFMQGWMIDNVVVPVATVYDLAKEYEYLKYSINGYLTGEELETLALE 137 
TvMenG2       LDRKKALEEMVRVLKPGAKLSVLDFNKNTSQVMCKIQDWMIDYVIVPVASWYGLASEYRYLKNSIKGYLTGSELEKLALE 228 
PaMenG        IDRKKALEEMVRVLKPGAKLSVLDFNKSTHWLNIKIQEWMIDYVVAPVASWYGLESEYRYLKISVKEYLTGSELEKMALE 228 
ShMenG2       VDRKKALEEMVRVLKPDAKLSVLDFNKSTNRLTSKIQDWMIDYIVVPVATWYGLASEYRYLKNSIKEYLTGKELEKLALE 226 
PfMenG        IDRKKALEEMVRVLKPGAKLSVLDFNKSTNWLNSKIQDWMIDYVVVPVASWYGLTSEYRYLKNSIKEYLTGTELEKLALE 226 
LpMenG1       VDRKKCLEEMVRVLKPGAKVSVFDFNKSTSWLTSKIQDWMIDYIVVPVASWYGLASEYRYLKNSIKGYLTGKELEKLALE 226 
LpMenG2       VDRKKALEEMCRVLKPGSKLSVLDFNKSTSPLTSSIQDWMIDNVVVPVASGYGVASDYQYLKNSIKEYLTGNELENLALE 224 
ShMenG1       VNRKKALEEMSRVLKPGSKLSVLDFNKSTNPLTSSVQDWMIDYVVVPVASGYGLASDYKYLKNSIKEYLTGDELEKVALE 236 
TvMenG1       LDRKKALNEMCRVLKPGSKT------------------------------------------------------------ 176 
 
At1g23360.1   AGFSSACHYEISGGFMGNLVAMR 262 
At1g23360.2   AGFSSACHYEISGGFMGNLVAMR 161 
At1g23360.3   AGFSSACHYEISGGFMGNLVAMR 161 
TvMenG2       AGFSEAKHYPIAGGAMGNLVAKK 252 
PaMenG        AGFSVAKFHSIAGGVMGNLVATR 252 
ShMenG2       AGFSEAKHYEIACGSMGNLVATR 250 
PfMenG        AGFSVAKHHAIAGGSMGNLVATR 249 
LpMenG1       AGFSEAKHYEVAGGSMGNLIATR 249 
LpMenG2       AGFSEATHYEIGGGLMGNLVATL 247 
ShMenG1       AGFSRARHYEICGGLMGNLVATL 260 
TvMenG1       ----------------------- 176 
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defense response to bacterium
chlorophyll biosynthetic process
carotenoid biosynthetic process
translation
embryo development ending in seed dorman...
de-etiolation
response to karrikin
cellular response to water deprivation
vitamin metabolic process
lipoate metabolic process
systemic acquired resistance, salicylic ...
carbon fixation
regulation of multi-organism process
detection of biotic stimulus
cell differentiation
glucosinolate metabolic process
positive regulation of catalytic activ it...
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cellular aldehyde metabolic process
lipid metabolic process
cuticle development
carotenoid biosynthetic process
chlorophyll biosynthetic process
ncRNA processing
translation
ribosome biogenesis
aromatic amino acid family biosynthetic ...
protein targeting to chloroplast
pigment biosynthetic process
hemicellulose metabolic process
pentose-phosphate shunt
isopentenyl diphosphate biosynthetic pro...
tRNA aminoacylation for protein translat...
photosystem II assembly
chloroplast relocation
proton transport
wax biosynthetic process
response to wounding
response to gravity
chalcone biosynthetic process
response to jasmonic acid
auxin polar transport
embryo development
lipid storage
mRNA processing
mRNA export from nucleus
RNA interference
chromatin silencing
protein import into nucleus
embryo sac egg cell differentiation
regulation of flower development
floral organ formation
microtubule-based process
spindle assembly
regulation of cell cycle
regulation of DNA metabolic process
cytokinesis by cell plate formation
gene silencing
cell proliferation
photosynthesis
thylakoid membrane organization
unsaturated fatty acid biosynthetic proc...
salicylic acid metabolic process
glucosinolate metabolic process
mRNA modification
positive regulation of catalytic activit...
maltose metabolic process
glyceraldehyde-3-phosphate metabolic pro...
photosynthetic electron transport in pho...
plastid organization
stomatal complex morphogenesis
defense response to bacterium
response to blue light
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Shoot_ElevatedCO2_HighMg_R1_green
Shoot_ElevatedCO2_HighMg_R2_green
Shoot_ElevatedCO2_LowMg_R1_green
Shoot_ElevatedCO2_LowMg_R2_green
Leaf_H6_R1_green
Leaf_H6_R2_green
Leaf_Mock_1h_R2_green
Leaf_Avr_1h_R2_green
Leaf_Mock_6h_R1_green
Leaf_Mock_12h_R2_green
Leaf_Vir_1h_R1_green
Leaf_Mock_6h_R2_green
Seedling_WTck_R1_green
Seedling_44ck_R1_green
Seedling_44ck_R2_green
Seedling_WTck_R2_green
Seedling_44ck_R3_green
Seedling2w_clf.29_R1_green
Seedling2w_swn_R1_green
Seedling2w_swn_R2_green
Seedling2w_wt_R1_green
Seedling2w_atbmi1ab_R1_green
GuardCell_CntrolBR5_green
Rosette_Dehydration1_R1_green
Rosette_Dehydration1_R2_green
Leaf4w_rdm16.2_green
Leaf4w_sta1_green
Seedling_6d_Sij4_23_T0_R1_green
Leaf4w_WT_green
Seedling_6d_Col0_23_T0_R3_green
Seedling_6d_Col0_27_T0_R3_green
Seedling_6d_Sij4_27_T0_R1_green
Leaf_Mock_R1_green
Rosette_WT_Ctrl_R1_green
Rosette_coi1ein2sid2_Ctrl_R1_green
Rosette_coi1ein2sid2_Ctrl_R3_green
Leaf_Mock_R2_green
FirstTrueLeaf_R1_green
LeafExplant_T0_green
FirstTrueLeaf_R2_green
FirstTrueLeaf_R3_green
Rosette_Water_R1_green
Rosette_Water_R2_green
Rosette_R1_green
YoungLeaf_green
Rosette_tga2tga5tga6_Ctrl_r3_green
Rosette_WT_Ctrl_r3_green
Rosette_tga2tga5tga6_Ctrl_r2_green
Rosette_WT_Ctrl_r1_green
Rosette_tga2tga5tga6_Ctrl_r1_green
Rosette_coi1ein2sid2_Ctrl_R2_green
Rosette_coi1ein2sid2_Ozone_R2_green
Rosette_WT_Ctrl_R2_green
Rosette_WT_Ctrl_R3_green
Leaf_WT_Ctrl_green
Leaf_jaz5.10_Ctrl_green
Seedling2w_atring1ab_R1_green
Seedling2w_wt_R2_green
Seedling2w_clf.29_R2_green
Seedling2w_lhp1.6_R1_green
Rosette_coi1ein2sid2_Ozone_R1_green
Rosette_coi1ein2sid2_Ozone_R3_green
Rosette_WT_Ozone_R2_green
Rosette_WT_Ctrl_r2_green
Rosette_R2_green
Leaf_H6R48_R1_green
Leaf_H6R48_R2_green
Leaf_WT_green
Shoot_Ctrl_R3_green
Leaf_Vir_1h_R2_green
GuardCell_CntrlBR4_green
Leaf_HiSeqMplex_R2_green
Leaf_HiSeq_R1_green
Leaf_HiSeqMplex_R1_green
Aerial_15d_R1_green
Aerial_15d_R2_green
Leaf_Mock_1h_R1_green
Leaf_Avr_1h_R1_green
Shoot_AmbientCO2_HighMg_R1_green
Shoot_AmbientCO2_HighMg_R2_green
Shoot_ElevatedCO2_ControlMg_R1_green
Shoot_ElevatedCO2_ControlMg_R2_green
Shoot_AmbientCO2_ControlMg_R1_green
Shoot_AmbientCO2_ControlMg_R2_green
WholePlant_WT_Cold1h_R3_green
WholePlant_gemin2_Cold1h_R1_green
WholePlant_WT_Ctrl_R1_green
WholePlant_WT_Cold1h_R1_green
WholePlant_WT_Cold1h_R2_green
WholePlant_gemin2_Ctrl_R2_green
WholePlant_gemin2_Cold1h_R2_green
WholePlant_gemin2_Cold1h_R3_green
WholePlant_gemin2_Ctrl_R1_green
WholePlant_gemin2_Ctrl_R3_green
WholePlant_WT_Ctrl_R2_green
WholePlant_WT_Ctrl_R3_green



G C l d C l15d R2
ShootApex_LL64_green
ShootApex_LL88_green
ShootApex_LL60_green
ShootApex_LL84_green
ShootApex_LL52_green
ShootApex_LL48_green
ShootApex_LL56_green
ShootApex_LL92_green
Siliques_WT_nongreen
Leaf_Pst_2DAI_R1_green
Leaf_Pst_2DAI_R2_green
Leaf_Pst_2DAI_R3_green
Leaf_Pst_3DAI_R2_green
Seedling_44ab_R1_green
Seedling_44ab_R2_green
Seedling_WTab_R1_green
Seedling_44ab_R3_green
Seedling4d_Dark_pifq_R1_nongreen
Seedling4d_Dark_pifq_R2_nongreen
Leaf_Mock_12h_R1_green
Leaf_Vir_12h_R1_green
LeafExplant_EXP2D_green
Seedling4d_Dark_pifq_R3_nongreen
Rosette_WT_Ozone_r3_green
Rosette_tga2tga5tga6_Ozone_r3_green
Rosette_WT_Ozone_r2_green
Rosette_tga2tga5tga6_Ozone_r2_green
Seedling_C24_CK_green
Leaf_Pst_3DAI_R1_green
Leaf_Pst_3DAI_R3_green
WholePlant_gemin2_Cold24h_R2_green
WholePlant_gemin2_Cold24h_R3_green
WholePlant_gemin2_Cold24h_R1_green
WholePlant_WT_Cold24h_R1_green
WholePlant_WT_Cold24h_R2_green
WholePlant_WT_Cold24h_R3_green
Seedling_WTab_R2_green
Seedling_WTab_R3_green
Leaf_Vir_6h_R1_green
Leaf_Avr_12h_R1_green
Leaf_Avr_12h_R2_green
Leaf_Vir_12h_R2_green
Leaf_Avr_6h_R1_green
Leaf_Vir_6h_R2_green
Shoot_AmbientCO2_LowMg_R1_green
Shoot_AmbientCO2_LowMg_R2_green
Seedling4d_Dark_det_R2_nongreen
Seedling4d_Dark_det_R3_nongreen
Leaf_Avr_6h_R2_green
Seedling4d_Dark_det_R1_nongreen
RosetteLeaf_COR_R1_green
RosetteLeaf_COR_R2_green
RosetteLeaf_Control_R1_green
RosetteLeaf_Control_R2_green
ShootApex_mock_R2_green
ShootApex_mock_R1_green
ShootApex_zeb_R1_green
Leaf_clf28_green
ShootApex_LL76_green
Seedling_6d_Sij4_23_T0_R2_green
Seedling_6d_Col0_27_T0_R1_green
Seedling_6d_Col0_27_T0_R2_green
Seedling_6d_Sij4_27_T0_R2_green
Seedling_6d_Col0_23_T0_R1_green
Seedling_6d_Col0_23_T0_R2_green
Shoot_Ctrl_R2_green
Shoot_BA_R1_green
Seedling2w_tfl2.2_R1_green
Seedling2w_atbmi1ab_R2_green
Seedling2w_atring1ab_R2_green
Shoot_Ctrl_R1_green
Shoot_BA_R2_green
Rosette_WT_Ozone_R1_green
Rosette_WT_Ozone_R3_green
Rosette_Dehydration3_R1_green
Rosette_Dehydration3_R2_green
Leaf_green
Leaf_HiSeq_R2_green
Leaf_HiSeqMplex_R3_green
LeafExplant_MOT2D_green
Seedling_WTck_R3_green
Leaf_Pst_1DAI_R3_green
Leaf_Pst_1DAI_R1_green
Leaf_Pst_1DAI_R2_green
ShootApex_LL72_green
ShootApex_MMC_R2_green
ShootApex_LL80_green
ShootApex_zeb_R2_green
ShootApex_MMC_R1_green
Shoot_BA_R3_green
Rosette_WT_Ozone_r1_green
Rosette_tga2tga5tga6_Ozone_r1_green
S oo _ e a edCO _ g g_ _g ee



N t St 14 15 b57
Root_TypeA_Inft_10dpi_R2_nongreen
Root_TypeA_Inft_10dpi_R3_nongreen
Root_WT_Inft_10dpi_R2_nongreen
Root_TypeA_Inft_10dpi_R1_nongreen
Root_WT_Inft_10dpi_R1_nongreen
Root_WT_Inft_10dpi_R3_nongreen
RootTip_Pplus_R2_nongreen
Root_DZ_R3_nongreen
Root_Ctrl_R1_nongreen
Root_WT_Inft_4dpi_R3_nongreen
Root_TypeA_Ctrl_10dpi_R2_nongreen
Root_TypeA_Inft_4dpi_R3_nongreen
Root_WT_Ctrl_10dpi_R2_nongreen
Root_TypeA_Ctrl_10dpi_R1_nongreen
Root_TypeA_Ctrl_10dpi_R3_nongreen
RootTip_Pminus_R2_nongreen
Root_DZ_R2_nongreen
Root_WT_Ctrl_10dpi_R3_nongreen
Root_BA_R1_nongreen
Root_Endodermis_myb_R3_nongreen
Root_Endodermis_myb_R1_nongreen
Root_Endodermis_myb_R2_nongreen
RootHair_GFP_nongreen
Root_Endodermis_WT_R2_nongreen
Root_MZ_R2_nongreen
Root_MZ_R1_nongreen
Root_MZ_R3_nongreen
Root_Endodermis_WT_R1_nongreen
Root_Endodermis_WT_R3_nongreen
Root_EZ_R1_nongreen
Root_EZ_R2_nongreen
RootHair_nonGFP_nongreen
RootTip_ArseniteStress_Col0_nongreen
RootTip_ArseniteStress_nip1.1_nongreen
Root_EZ_R3_nongreen
Root_clf28_nongreen
Root_Feminus_R3_nongreen
Root_Feminus_R1_nongreen
Root_Feminus_R2_nongreen
Root_Control_R3_nongreen
Root_Control_R1_nongreen
Root_Control_R2_nongreen
Root_TypeA_Ctrl_4dpi_R3_nongreen
Root_TypeA_Inft_4dpi_R1_nongreen
Root_WT_Ctrl_10dpi_R1_nongreen
Root_TypeA_Ctrl_4dpi_R1_nongreen
Root_WT_Ctrl_4dpi_R3_nongreen
Root_WT_Ctrl_4dpi_R1_nongreen
Root_WT_Ctrl_4dpi_R2_nongreen
Root_TypeA_Inft_4dpi_R2_nongreen
Root_WT_Inft_4dpi_R1_nongreen
Root_WT_Inft_4dpi_R2_nongreen
Root_BA_R3_nongreen
Root_Ctrl_R2_nongreen
Root_BA_R2_nongreen
Root_Ctrl_R3_nongreen
Root_TypeA_Ctrl_4dpi_R2_nongreen
Root_WT_nongreen
Root_Whole_WT_R1_nongreen
Root_Whole_WT_R3_nongreen
Root_Whole_myb_R3_nongreen
Root_Whole_myb_R1_nongreen
Root_Whole_WT_R2_nongreen
Root_Whole_myb_R2_nongreen
Root_ElevatedCO2_LowMg_R1_nongreen
Root_ElevatedCO2_ControlMg_R1_nongreen
Root_ElevatedCO2_LowMg_R2_nongreen
Root_ElevatedCO2_ControlMg_R2_nongreen
Root_AmbientCO2_LowMg_R1_nongreen
Root_AmbientCO2_LowMg_R2_nongreen
Root_AmbientCO2_ControlMg_R1_nongreen
Root_AmbientCO2_ControlMg_R2_nongreen
Root_AmbientCO2_HighMg_R1_nongreen
Root_AmbientCO2_HighMg_R2_nongreen
Root_ElevatedCO2_HighMg_R1_nongreen
Root_ElevatedCO2_HighMg_R2_nongreen
RootTip_Pminus_R1_nongreen
Root_DZ_R1_nongreen
RootTip_Pplus_R1_nongreen
Seedling4d_Dark_R1_nongreen
Anther_dyt1_R1_nongreen
Anther_bhlh89_R1_nongreen
Leaf_jaz5.10_Pathogen_16h_green
Anther_bhlh10_R2_nongreen
Anther_bhlh91_R1_nongreen
GreenCotyledon_Col20degree_R2_green
Anther_bam1bam2_nongreen
GreenCotyledon_Col15degree_R3_green
GreenCotyledon_Col20degree_R1_green
Anther_bam2_nongreen
Anther_dyt1_R2_nongreen
Anther_bhlh89_R2_nongreen
Anther_bhlh10_R1_nongreen
Anther_bhlh91_R2_nongreen
Seedling2w_clf29swn21_R1_green
Anther_WT_R1_nongreen
Anther_WT_R2_nongreen
Anther_WT_nongreen
Anther_bam1_nongreen
Seedling4d_Dark_R2_nongreen
Seedling4d_Dark_R3_nongreen
GreenCotyledon_Col20degree_R3_green
GreenCotyledon_Col15degree_R1_green
GreenCotyledon_Col15degree_R2_green
ShootApex_LL64_green



1e+06 8e+05 6e+05 4e+05 2e+05 0e+00

Seedling4d_DL6h_R3_nongreen
Seedling4d_DL6h_R1_nongreen
Seedling4d_DL6h_R2_nongreen
Inflorescences_Siliques_R1_nongreen
Inflorescences_Siliques_R2_nongreen
FlowerBud_HiSeq_R1_nongreen
FlowerBud_HiSeqMplex_R1_nongreen
ShootApex_LL68_green
FlowerBud_HiSeq_R2_nongreen
FlowerBud_HiSeqMplex_R2_nongreen
Silique_nongreen
Endosperm_nongreen
Flower_WT_nongreen
Flower_clf28_nongreen
Siliques_clf28_nongreen
Embryo_nongreen
Seedling2w_clf29swn21_R2_green
Inflorescence_nongreen
Leaf_WT_Pathogen_6h_green
Leaf_jaz5.10_Pathogen_6h_green
Leaf_WT_Pathogen_8h_green
Leaf_WT_Pathogen_12h_green
Leaf_WT_Pathogen_16h_green
Seedling_C24_NaCl_50_green
Leaf_jaz5.10_Pathogen_8h_green
Leaf_jaz5.10_Pathogen_12h_green
Seedling_C24_NaCl_150_green
Seedling_C24_NaCl_300_green
Nectary_Stage14.15_pin6_nongreen
Nectary_Stage14.15_WT_nongreen
Nectary_Stage14.15_myb57_nongreen
Root_TypeA_Inft_10dpi_R2_nongreen
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Xylem_dYB9.9_SW_R1_nongreen
Xylem_WT_TW_R1_nongreen
Xylem_dEYB15.5_TW_R1_nongreen
Xylem_dEYB15.11_SW_R2_nongreen
Xylem_dYB9.2_TW_R2_nongreen
Xylem_dYB9.2_SW_R2bad_nongreen
Xylem_dEYB15.5_SW_R1_nongreen
Geriminated_Root_nongreen
Root_AfterPlanted_nongreen
Xylem_WT_0DF_R2_nongreen
Xylem_sut4_0DF_R2_nongreen
Xylem_WT_0DF_R1_nongreen
Xylem_WT_0DF_R3_nongreen
Xylem_sut4_0DF_R1_nongreen
Xylem_dYB9.9_TW_R1_nongreen
Xylem_WT_WW_R2_nongreen
Xylem_sut4_WW_R1_nongreen
Xylem_WT_DR_R2_nongreen
Xylem_WT_DR_R3_nongreen
Xylem_sut4_REC_R1_nongreen
Xylem_WT_DR_R1_nongreen
Xylem_sut4_REC_R2_nongreen
Xylem_WT_REC_R2_nongreen
Xylem_sut4_WW_R3_nongreen
Xylem_WT_WW_R1_nongreen
Xylem_sut4_REC_R3_nongreen
Xylem_WT_WW_R3_nongreen
Xylem_sut4_WW_R2_nongreen
Xylem_WT_REC_R1_nongreen
Xylem_WT_REC_R3_nongreen
Xylem_sut4_DR_R3_nongreen
Xylem_sut4_DR_R1_nongreen
Xylem_sut4_DR_R2_nongreen
Germinated_Radicle_nongreen
Xylem_sut4_50DF_R1_nongreen
Xylem_sut4_50DF_R2_nongreen
Xylem_WT_50DF_R1_nongreen
Xylem_WT_50DF_R3_nongreen
Xylem_sut4_0DF_R3_nongreen
Xylem_WT_50DF_R2_nongreen
Xylem_sut4_50DF_R3_nongreen
Callus_old_nongreen
Callus_D1_nongreen
Bark_sut4_DR_R3_nongreen
Bark_sut4_DR_R1_nongreen
Bark_sut4_DR_R2_nongreen
Early_Flower_Brown_Tissue_nongreen
Early_Flower_Stem_nongreen
Apical_Leaf_green
Young_Leaf_green
Shoot_Tip_green
Primary_Stem_nongreen
Secondary_Stem_nongreen
Bark_sut4_REC_R2_nongreen
Bark_WT_REC_R1_nongreen
Bark_WT_REC_R2_nongreen
Bark_WT_DR_R2_nongreen
Bark_WT_DR_R1_nongreen
Bark_WT_DR_R3_nongreen
Bark_WT_WW_R1_nongreen
Bark_sut4_REC_R1_nongreen
Bark_WT_WW_R3_nongreen
Bark_sut4_WW_R2_nongreen
Bark_WT_REC_R3_nongreen
Bark_sut4_WW_R3_nongreen
Bark_WT_WW_R2_nongreen
Bark_sut4_WW_R1_nongreen
Bark_sut4_REC_R3_nongreen
Germinated_Hypocotyl_green
Bark_WT_0DF_R1_nongreen
Bark_sut4_0DF_R1_nongreen
Bark_sut4_0DF_R2_nongreen
Bark_sut4_50DF_R3_nongreen
Bark_WT_0DF_R3_nongreen
Bark_WT_50DF_R2_nongreen
Bark_WT_50DF_R1_nongreen
Bark_sut4_50DF_R1_nongreen
Bark_WT_50DF_R3_nongreen
Bark_sut4_50DF_R2_nongreen
Late_Flower_Stem_nongreen
Hypocotyle_AfterPlanted_green
Bark_WT_0DF_R2_nongreen
Bark_sut4_0DF_R3_nongreen
Expanding_Leaf_green
Dry_Seed_nongreen
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LPI15_WT_REC_R1_green
LPI15_WT_DR_R2_green
LPI15_WT_WW_R1_green
LPI15_WT_REC_R2_green
LPI15_sut4_WW_R2_green
LPI15_sut4_REC_R3_green
LPI15_WT_WW_R3_green
LPI15_sut4_WW_R3_green
LPI15_WT_WW_R2_green
LPI15_WT_REC_R3_green
LPI15_sut4_WW_R1_green
LPI15_sut4_DR_R2_green
LPI10_WT_0DF_R1_green
LPI10_WT_0DF_R2_green
LPI10_WT_50DF_R2_green
LPI10_sut4_50DF_R2_green
LPI10_WT_50DF_R3_green
LPI10_sut4_50DF_R3_green
LPI10_sut4_0DF_R3_green
LPI10_sut4_0DF_R2_green
LPI10_sut4_0DF_R1_green
LPI10_WT_0DF_R3_green
LPI10_WT_50DF_R1_green
LPI10_sut4_50DF_R1_green
Germinated_Cotylendon_R6_green
Cotyledon_AfterPlanted_green
LPI15_WT_DR_R1_green
LPI15_WT_DR_R3_green
LPI15_sut4_REC_R1_green
LPI15_sut4_REC_R2_green
LPI15_sut4_DR_R1_green
LPI15_sut4_DR_R3_green
Root_sut4_REC_R1_nongreen
Root_sut4_REC_R2_nongreen
Root_WT_REC_R2_nongreen
Root_WT_REC_R3_nongreen
Root_sut4_WW_R2_nongreen
Root_sut4_WW_R3_nongreen
Root_WT_WW_R3_nongreen
Root_WT_REC_R1_nongreen
Hairy_Root_nongreen
Root_WT_WW_R1_nongreen
Root_WT_DR_R1_nongreen
Root_WT_DR_R3_nongreen
Xylem_dEYB15.11_TW_R2_nongreen
Xylem_dEYB15.11_TW_R3r_nongreen
Root_sut4_WW_R1_nongreen
Root_WT_WW_R2_nongreen
Root_sut4_REC_R3_nongreen
Root_WT_DR_R2_nongreen
Root_sut4_DR_R1_nongreen
Xylem_dEYB15.5_TW_R2_nongreen
Xylem_dYB9.9_TW_R2_nongreen
Xylem_dEYB15.11_TW_R1_nongreen
Xylem_WT_TW_R2_nongreen
Xylem_WT_TW_R3_nongreen
Xylem_dYB9.9_TW_R3_nongreen
Xylem_dYB9.2_TW_R3_nongreen
Xylem_dYB9.4_SW_R1_nongreen
Xylem_dYB9.9_SW_R3_nongreen
Xylem_dEYB15.5_SW_R2_nongreen
Xylem_dYB9.4_TW_R2_nongreen
Xylem_dYB9.2_TW_R1_nongreen
Xylem_dEYB15.5_TW_R3_nongreen
Xylem_dYB9.4_TW_R1r_nongreen
Xylem_dYB9.2_SW_R1_nongreen
Root_sut4_DR_R2_nongreen
Root_sut4_DR_R3_nongreen
Xylem_WT_SW_R3_nongreen
Xylem_WT_SW_R1_nongreen
Xylem_WT_SW_R2_nongreen
Xylem_dEYB15.11_SW_R1_nongreen
Xylem_dYB9.4_SW_R2_nongreen
Xylem_dEYB15.11_SW_R3_nongreen
Xylem_dYB9.2_SW_R3_nongreen
Xylem_dYB9.9_SW_R2_nongreen
Xylem_dEYB15.5_SW_R3_nongreen
Xylem_dYB9.9_SW_R1_nongreen
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Root_nongreen
Root_SCN3_6dai_nongreen
Root_NoIron_6h_R1_nongreen
Root_SCN3_8dai_nongreen
Root_Iron_6h_R1_nongreen
Root_Iron_6h_R2_nongreen
Root_NoIron_6h_R2_nongreen
Root_SCN14_6dai_nongreen
Root_SCN14_8dai_nongreen
SeedCoat_Clark_Standard_R120_nongreen
Dry_Seed_nongreen
Seed_Dry_nongreen
SeedCoat_Harosoy_Defective_R16_nongreen
SeedCoat_Clark_Defective_R118_nongreen
SeedCoat_Harosoy_Standard_R114_nongreen
R14_DrySeed_R1_nongreen
R103_DrySeed_R2_nongreen
Seed_Globular_nongreen
Seed_Globular_Stage_nongreen
Seed_Heart_Stage_nongreen
Seed_Cotyledon_Stage_nongreen
R13_400.500mgCOT_R1_nongreen
R63_400.500mgCOT_R2_nongreen
R09_12.14DAF_R1_nongreen
R08_4DAF_R1_nongreen
R36_22.24DAF_R1_nongreen
R59_12.14DAF_R2_nongreen
R60_22.24DAF_R2_nongreen
SeedCoat_Harosoy_Standard_R19_nongreen
SeedCoat_Harosoy_Standard_R115_nongreen
SeedCoat_Harosoy_Defective_R117_nongreen
SeedCoat_Clark_Standard_R121_nongreen
SeedCoat_Clark_Defective_R119_nongreen
SeedCoat_Harosoy_Defective_R20_nongreen
SeedCoat_Clark_Standard_R40_nongreen
SeedCoat_Clark_Defective_R121_nongreen
R12_100.200mgCOT_R1_nongreen
R62_100.200mgCOT_R2_nongreen
R50_5.6mgCOT_nongreen
R11_5.6mgWS_R1_nongreen
R61_5.6mgWS_R2_nongreen
Stem_nongreen
Foral_Bud_nongreen
Seed_Maturation_nongreen
Root_Control_nongreen
Leaf_Stage8_R1_green
Leaf_Stage8_R2_green
Leaf_Stage8_R3_green
Cotyledon_Stage2_R1_green
Leaf_Stage5_R2_green
Leaf_Stage7_R3_green
Leaf_Stage3_R3_green
Leaf_Stage7_R1_green
Leaf_Stage7_R2_green
Cotyledon_Stage2_R2_green
Cotyledon_Stage2_R3_green
MatureLeaf_Shade_R3_green
MatureLeaf_FullLight_R1_green
MatureLeaf_FullLight_R2_green
MatureLeaf_FullLight_R3_green
MatureLeaf_Shade_R1_green
MatureLeaf_Shade_R2_green
YoungLeaf_Shade_R2_green
YoungLeaf_Shade_R1_green
YoungLeaf_Shade_R3_green
Cotyledon_Stage1_R2_green
Cotyledon_of_Seedling_green
Leaf_green
Leaf_NoIron_1h_R2_green
Leaf_Iron_1h_R2_green
Shoot_Tip_ClarkStandard_green
Leaf_NoIron_1h_R1_green
Cotyledon_Stage1_R1_green
Cotyledon_Stage1_R3_green
Leaf_Iron_6h_R2_green
Leaf_NoIron_6h_R1_green
Leaf_Iron_6h_R1_green
Leaf_Iron_1h_R1_green
Leaf_NoIron_6h_R2_green
Leaf_Stage5_R1_green
Leaf_Stage5_R3_green
Leaf_Stage1_R2_green
Leaf_Stage1_R1_green
Leaf_Stage1_R3_green
Leaf_Stage3_R1_green
Leaf_Stage3_R2_green
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YoungLeaf_FullLight_R1_green
YoungLeaf_FullLight_R3_green
Seedling_6d_green
Shoot_Tip_ClarkGlabrous_green
YoungLeaf_FullLight_R2_green
Cotyledon_Stage3_R3_green
Cotyledon_Stage3_R1_green
Cotyledon_Stage3_R2_green
Pod_R4_Control_Blk1_green
Flower_R2_Control_Blk2_nongreen
Pod_R4_Ozone_Blk3_green
Flower_R2_Ozone_Blk4_nongreen
Pod_R4_Ozone_Blk1_green
Pod_R4_Control_Blk2_green
Pod_R4_Control_Blk3_green
Pod_R4_Ozone_Blk2_green
Flower_R2_Ozon_Blk1_nongreen
Flower_R2_Ozon_Blk2_nongreen
Flower_R2_Ozone_Blk3_nongreen
Pod_R4_Control_Blk4_green
Flower_R2_Control_Blk3_nongreen
Flower_R2_Control_Blk1_nongreen
Flower_R2_Control_Blk4_nongreen
Root_Control_3w_nongreen
Root_JA_3w_nongreen
Root_Ethylene_3w_nongreen
Root_IAA_3w_nongreen
Root_Iron_1h_R2_nongreen
Root_NoIron_1h_R1_nongreen
Root_Iron_1h_R1_nongreen
Root_NoIron_1h_R2_nongreen
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