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ABSTRACT Pollen allergens are among the most abundantly transcribed and translated products in the life history of

plants, and particularly grasses. To identify different pollen allergens in rice, putative allergens were identified in the rice

genome and their expression characterized using the Affymetrix 57K rice GeneChipmicroarray. Among themost abundant

pollen-specific candidate transcripts were Ory s 1 beta-expansin, Ory s 2, Ory s 7 EF hand, Ory s 11, Ory s 12 profilin A, Ory s

23, glycosyl hydrolase family 28 (polygalacturonase), and FAD binding proteins. Highly expressed pollen proteins are fre-

quently present in multiple copy numbers, sometimes with mirror images located on nearby regions of the opposite DNA

strand.Many of these are intronless and inserted as copies that retain nearly exact copies of their regulatory elements. Ory

s 23 reflects low variability and high copy number, suggesting recent gene amplification. Some copies contain pseudo-

genes, which may reflect their origin through activity of retrotransposition; some putative allergenic sequences bear fu-

sion products with repeat sequences of transposable elements (LTRs). The abundance of nearby repetitive sequences,

activation of transposable elements, and high production of mRNA transcripts appear to coincide in pollen and may con-

tribute to a syndrome inwhich highly transcribed proteinsmay be copied and insertedwith streamlined features for trans-

lation, including grouping and removal of introns.

INTRODUCTION

Pollen allergens represent a major human health challenge

that is particularly pernicious among wind-pollinated seed

plants and particularly the grasses (Mohapatra et al., 2005). Of-

ten, these proteins are among the most abundantly produced

proteins in their life history. These proteins may play a biolog-

ical role in facilitating and enabling the elongation of the pol-

len tube, which may occur through controlling the internal

metabolism of the tube and modifying the immediate environ-

ment of the tube. In anemophilous plants such as rice, pollen is

at least partially desiccated and is protected by a thick layer of

proteins and a lipid coat which together provide a barrier

effect. Both proteins and lipids in rice may be implicated in al-

lergic response to pollen (Asero et al., 2007; Sen et al., 2003).

Not surprisingly, genes that produce these proteins are fre-

quently present in multiple copies, and are frequently closely

situated to one another. Grasses have evolved a group of aller-

gens that appear to be largely restricted to species of Poaceae.

In maize, the recent proliferation of Group 1 pollen allergens

has been well documented, suggesting a rapid diversification

of cell wall modifying genes that also occupy a role in human

allergy (Valdivia et al., 2007). A similar pattern of expression

was proposed using the rice genome to identify putative

pollen allergens with these domains and other motifs (Jiang

et al., 2005).

In the rice genome, pollen allergens represent conspicuous

and highly transcribed groups of genes with conserved

sequences. In order to further understand their relationship

and diversification, an investigation was conducted on their

genomic sequence and placement, as well as the nature of con-

servation of coding and regulatory sequences. Given the

known doubling of chromosomes in rice and the age of this

event (Wang et al., 2007), conservation of pollen allergens

could be reflected in copy numbers, positioning and diversifi-

cation of function of expressed proteins. In general, the pollen

transcriptome has been found to be the most highly divergent
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of flowering plant life history according to microarrays of Ara-

bidopsis (Becker and Feijo, 2007 and references therein) and

MPSS (massively parallel signature sequencing of transcripts,

Nobuta et al., 2007). Proteomic data indicate that pollen tran-

scripts are translated at high expression levels at anthesis in

Arabidopsis (Holmes-Davis et al., 2005; Noir et al., 2005;

Sheoran et al., 2006), tomato (Sheoran et al., 2007) and in rice

(Dai et al., 2006), and that dynamic changes occur during pol-

len germination and initial elongation of the tube (Dai et al.,

2007). We undertook this examination of pollen expression in

rice employing the Affymetrix 57K rice genome chip to assess

whether suspected allergens indeed express a pollen en-

hanced profile. Genomic features will then be examined that

may contribute to explaining their high level of expression.

RESULTS AND DISCUSSION

Pollen allergens of Oryza sativa recognized by the Interna-

tional Union of Immunological Societies (IUIS) official list of

allergens (www.allergen.org/) include Ory s 1, which repre-

sents a beta-expansin gene; Ory s 7, which represents an EF-

hand protein; and Ory s 12, which represents profilin A.

Non-IUIS Ory s 2, Ory s 11, and Ory s 23 are largely designated

from rice genome annotations of homologues of Phl p 2, Phl p

11, and Cyn d 23. In a survey of the rice genome for potential

allergens, Jiang et al. (2005) used homologues of three general

pollen allergen motifs: Ole e 1, expansins and ribonucleases,

but their occurrence was not validated for pollen expression.

There are additional candidate protein families that were not

considered, as well. In the current study, Affymetrix rice geno-

mic microarray tests revealed the most highly expressed and

up-regulated pollen genes bearing similarities with grass aller-

gens. These findings were confirmed by MPSS signatures of an-

thesis rice pollen (dataset NPO at www.mpss.udel.edu/rice/),

expressed sequence tags (ESTs, at TIGR and NCBI), and pro-

teome data from developing and mature rice anthers (Kerim

et al., 2003a, 2003b; Imin et al., 2004; Dai et al., 2006, 2007).

Canonical pollen allergens are characteristically highly

expressed in pollen, often largely restricted to gametophytic

expression, and involved in unique attributes of pollen physi-

ology. Radauer and Breiteneder (2006) examined pollen aller-

gens known to elicit allergenic response and categorized them

into prevalent protein groups, which we then screened to iden-

tify candidates based on high expression and up-regulation

in pollen.

Intheonlyothergenomic survey ofrice pollenallergens, Jiang

et al. (2005) identified, as putative pollen putative allergens, 45

proteins with ‘Ole e 1-like motifs’, 65 proteins with Pfam motifs

designated as ‘Protein_allerg_1’ (expansin motif), and seven

proteins with Pfam motifs designated as ‘Protein_allerg_2’

(ribonuclease motif). Once sequences were assigned to TIGR

and IRGSP loci, transcriptional expression was determined for

each candidate using the Affymetrix chip, MPSS and pro-

teome data. Of Jiang et al. (2005) putative allergens, 10

of the 117 proteins were highly expressed in pollen. Two

candidates of the so-called OsOle series showed pollen ex-

pression (OsOle24 and OsOle28), eight candidates of the

OsAllerg1 group showed high activity (3 Ory s 1 proteins,

3 Ory s 2 proteins and two expansin candidates), and none

of the seven OsAllerg2 group candidates showed high up-

regulation in pollen (see supplementary spreadsheet). Spe-

cific candidates are further characterized in the supplemen-

tary data, and grouped below into major allergen groups.

Pollen Major Group 1 Allergens

Related to the b-expansins, these proteins account for most of

the major group I allergens of grasses (Sampedro and Cosgrove,

2005), with which they share high sequence similarity (Jiang

et al., 2005). In rice, pollen proteins containing this charac-

teristic protein motif include Ory s 1, which has been vali-

dated as an allergen on the basis of its recognition by IgE

antibodies from allergic individuals (Xu et al., 1995), and Ory

s 2, which represents a smaller protein containing a similar

motif. Extensive supplementary data complement this and

other topics in the results.

Ory s 1

The Ory s 1 family of pollen allergens is closely related to the

b-expansins, major group I allergens of grasses, such as Zea m

1; b-expansin shares high similarity in a number of motifs and

its genomic representatives reflect a dynamic history (Sampedro

et al., 2005). The sequence of Ory s 1 is consistent with a group I

allergen, encoding a putatively secreted water-soluble protein

with allergenic properties. Ory s 1-encoded protein sequences

contain a signal peptide at position 22 (VSC-GP), a ‘rare li-

poprotein A-like double-psi beta-barrel’ motif (PF03330) at

positions 78–157 and a pollen_allerg_I motif (PF01357) from

position 170 to 251.

Ory s 1 bears closest sequence relationship in the grasses

to Phl p 1 of Poa, sharing 74% identity, 84% positives and

p , 1e�129. In Oryza sativa ssp. japonica, Ory s 1 is represented

by four gene loci that are in tandem association near the

origin of chromosome 3 (Figure 1). The loci range from

LOC_Os03g01610 to LOC_Os03g01650 and consist of a coding

region that is typically 804 bp, encoding a putative protein of

267 amino acids. Two loci are identical in the coding region

(LOC_Os03g01610 and LOC_Os03g01650), but interestingly

are encoded in opposite orientations on chromosome 3;

LOC_Os03g01610 is on the (+) strand (as are the other two loci)

and LOC_Os03g01650 on the (–) strand (Figure 1). They share

a similar promoter motif (Xu et al., 1999).

Ory s 2

Ory s 2 is a Group II/III pollen allergen of 117 amino acid length

that has a core ‘pollen_allerg_I’ motif (Pfam: PF01357) at posi-

tions 26–102. A signal peptide at position 23 (most often SCA-

TE) is consistent with this gene locus, representing a secreted

protein product. Similarly to Ory s 1, the role of Ory s 2 is

expected to involve cell wall modification, sharing one major

motif held in common with expansins. Unlike Ory s 1 and ca-

nonical expansins, however, Ory s 2 lacks a RlpA-like DPBB_1
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motif (Pfam: PF03330). Available data suggest that Ory s 2 is

highly transcribed, with eight probe sets of the 57K rice geno-

mic microarray report up-regulation .6 log2 in pollen—and

six of these higher than 11 log2 (.2000-fold). The high degree

of up-regulation of the transcripts of Ory s 2 is even more

strongly supported by MPSS, which reports significant Ory s

2 transcription for 10 signature sequences, of which seven

are in the top 25 for pollen intensity. Abundance of translated

products is supported by proteome data (Dai et al., 2006,

2007). According to Kerim et al. (2003b), Ory s 2 has multiple

isoforms displaying some amino acid differences and therefore

they named them as three different forms, largely on the basis

of their N-terminus.

The genomic arrangement of the Ory s 2 family suggests

that its loci natively lack introns. The intron-bearing loci ap-

pear to represent altered copies that may be functionless pseu-

dogenes (see LOC_Os04g26190 and LOC_Os06g45200,

supplementary data). There appear to be four major groups

of Ory s 2 genes—two groups are located on chromosome 4

and two on chromosome 6, with triplicate pairings being

a common pattern (Figure 2). Chromosome 4 repeats the

theme of sharing strong sequence similarity with inverted loci

on the opposite strand. Additional data are available as sup-

plementary data.

Additional Potential Group I, II/III Allergens

In addition to Ory s 1 and Ory s 2, there are three additional

very highly up-regulated expansin-related proteins in pollen.

Each has an expansin motif, as well as a rare lipoprotein A

(RlpA)-like double-psi beta-barrel motif (PF03330), as in Ory

s 1. One includes LOC_Os10g40090.1, which is a Beta-expansin

1a precursor with the third highest abundance in the

Figure 1. Genomic Organization of Ory s 1 Loci on Chromosome 3.

Ory s 1 loci (green, highlighted in yellow) are, from left: LOC_Os03g01610, LOC_Os03g01630, LOC_Os03g01640, and LOC_Os03g01650. TIGR
Rice Gene Loci line shows gene placement, with orientation indicated in line labeled TIGR Rice Gene Models. The high degree of sequence
overlap is reflected in overlapping MPSS signatures and Affymetrix GeneChip probe sets, indicated in red, contrasted with unique sequences
in green. (Graphics modified from TIGR Rice Genome Browser.)

Figure 2. Genomic Organization of Ory s 2 Loci (Green, Highlighted in Yellow) on Chromosome 4.

(A) Reflects mirror images of loci (left: LOC_Os04g25150, LOC_Os04g25160, LOC_Os04g25190, and right: LOC_Os04g26190,
LOC_Os04g26220, and LOC_Os04g26230).
(B) Chromosome 6 loci have a tight distribution of related sequences on (–) strand. Oryza repeats illustrate repeat elements, including LTRs,
flanking the coding regions of Ory s 2 loci. (Graphics modified from TIGR Rice Genome Browser.)
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Affymetrix microarray, 177 ESTs, 34th MPSS abundance and

strong proteome support (see supplementary data). Two

others (LOC_Os08g44790 and LOC_Os12g36040) are also

highly up-regulated and apparently pollen-specific. These

are obvious candidates but have not yet been tested for aller-

genic activity.

Profilin A (Ory s 12)

Ory s 12 is the pollen allergen corresponding to pollen-

expressed profilin, which has long been known as a potent al-

lergen (Valenta et al., 1991). Since the known functional role

of profilin—principally as a protein involved with controlling

actin polymerization—is exclusively intracellular, the release of

profilin from pollen as an allergen is likely the result of protein

released from damaged, non-intact or dead pollen, possibly

forming small aerosol particles that may be inhaled (Swoboda

et al., 2004). In rice, pollen-related profilin A transcripts appear

to be highly expressed (intensity 8.120 log2) and up-regulated

by 11.74 log2 times (.20003) above seedlings, according to

microarray results. MPSS indicates that transcript abundance

is among the top 30 signatures, of which two loci were specific

for pollen-expressed profilin; there was strong proteome sup-

port (supplementary data). In rice, the two loci active exclu-

sively in pollen are LOC_Os10g17660 and LOC_Os10g17680.

These are inverted on opposite strands and share high se-

quence similarity, differing by only six nucleotides. In the rice

genome, there are only three loci devoted to profilin, of which

two seem only to be expressed in pollen (see supplementary

data). All other sporophytic expression seems to correspond

to a remaining profilin-2 (LOC_Os06g05880). Profilins are typ-

ically involved in the sequestration of actin monomers and are

highly expressed in pollen, presumably as a protein that mod-

ulates polymerization and the dynamic nature of the elabo-

rate actin cytoskeleton of elongating pollen tubes. These

appear to be strong candidates.

Ory s 23

Ory s 23 was the sixth most abundant transcript according to

the 57K microarray, second according to MPSS (mpss.udel.edu/

rice/, dataset NPO) with a fold up-regulation of between

31000 (MPSS) and 38000 (57K chip). These transcripts are

translated and abundant, occurring as water-soluble secreted

proteins according to proteome evidence from mature pollen

and in-vitro germinated pollen (Dai et al., 2006, 2007). Surely

this degree of transcription and translation would suggest an

important role in facilitating rice pollen function, but its role is

as yet undetermined. Ory s 23 has as its closest homologue Cyn

d 23, which was first described in Cynodon dactylon as a 112

amino acid pollen allergen peptide (AAP80170.1). The similar-

ity between this gene and the version in Cynodon dactylon is

37% amino acid identity with 55% positives and two signifi-

cant gaps, p , 5e�14 and therefore there may be significant

differences in function of the protein, its potential substrate

target or both. While allergenic response is suggested by its

possessing an IUIS designation (www.allergen.org/), the med-

ical possibilities of this potential allergen protein are not cur-

rently characterized in rice. If this pollen product is similar to

other described secreted pollen allergens, as a secreted prod-

uct, it might be expected to have enzymatic, possibly cell wall-

altering, activity, which may function in facilitating pollen

tube passage within the gynoecium (Valdivia et al., 2007) or

some other highly up-regulated pollen function. These appear

to be strong candidates.

TheOrys23genefamilyinriceconsistsof17verycloselyrelated

loci, sharinghighsequencesynonymyandseparationbylessthan

200 kbp, with all copies of the gene located within the interval

from TIGR loci LOC_Os09g23899 to LOC_Os09g24150. All are on

theCrick(–)strandand13ofthesebearUTRsequencesandstrong

ESTsupport (http://rice.tigr.org/).Thecodingregionofeachlocus

consists ofan intronless 405 nucleotide sequenceencoding a 134

amino acid protein with signal peptide at position 16 (ASA-VL).

These peptide sequences have two distinct forms, differing at

positions 48, 79, 81, 82, 128, and 130. The two alternative pep-

tide sequences are highlighted as yellow and light blue in Fig-

ure 3. Six single nucleotide polymorphisms are present that

code for three single amino acid substitutions in

LOC_Os09g24020, LOC_Os09g24100, and LOC_Os09g24130,

each of which is annotated as an expressed product.

Interestingly, sequence synonymy also extends to upstream

sequences,expandingsometimestothefull1.4-kbpdistancebe-

tween coding regions of adjacent loci; these typically differ by

only a few basepairs, despite the fact that this is a non-coding-

region, with the exception of three upstream sequences that

have apparently been displaced (see supplementary data).

The low sequence variability expressed by Ory s 23 suggests ei-

ther a very short evolutionary history for this gene at its current

copy number, or a mechanism that has extraordinarily strict se-

quence conservation. Given that non-coding upstream and UTR

sequences provide analmost completematch, with relatively lit-

tlevariabilityexceptalongtwomotifs, the suggestion is that this

has a short history and that a faithful copy mechanism that can

capture non-coding regions seems a likely explanation. The

groupingofdifferent sequencemotifsaswell as thedistancebe-

tween coding sequences suggests that multiple loci may have

been inserted at the same time, potentially in pairs.

Transposable element (TE) motifs are linked to three addi-

tional nearly complete Ory s 23 sequences. One open reading

frame has a long leading retrotransposon sequence that con-

stitutes a properly terminated Ory s 23 sequence at

LOC_Os09g23980. Two shorter, trailing TE motifs that appear

anomalously terminated are connected to reading frames at

LOC_Os09g24150, with a 14-bp overlapping transposon motif,

and LOC_Os09g23930, with a 17-bp overlapping retrotranspo-

son motif at the end of an otherwise normal Ory s 23 sequence.

The anomalous flanking sequences have high homology with

TE sequences located on other chromosomes, suggesting mul-

tiple independent insertions of the TE sequences, which may

have potentially arisen as an inadvertent consequence of TE

activity itself. The presence of multiple repetitive elements

in broad intervals between tandem Ory s 23 sequences and
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short repetitive elements between Ory s 23 sequences in non-

coding regions suggests that this region may be a target of TE

insertion. The alternative of DNA repair genes selecting this

region as a target remains a possibility but the presence of

multiple TE loci between Ory s 23 tandem repeats implicates

action by TEs in their origin. The presence of such sequences

may represent pseudogenes that may have been inserted by

retrotransposable elements. Wang et al. (2006), for example,

unexpectedly observed that retroposition was involved in gen-

erating large numbers of intronless genes in rice and provided

strong evidence for involvement of RTEs as a mechanism of in-

sertion. RTEs, representing a ‘copy and paste’ transposition,

can rapidly increase gene copy numbers and plant genome

size, as well as providing, over time, a source of paralog for-

mation (Bennetzen, 2007). The rapid and highly related

sequences of Ory s 23 noted here, along with LTR-repeat linked

variants, make RTE insertion an attractive mechanism for am-

plification of transcription of this sequence pair (see supple-

mentary data).

Other Putative Allergens

Among the 2615 protein families of angiosperms, Radauer and

Breiteneder (2006) found that allergenic pollen proteins occur

in 29 of these, eight of which are common in Poaceae; half of

these groups are covered above: expansin-related products,

‘Ole e 1-like’ proteins, and profilin. Among these, the remain-

ing groups include EF hand, glycosyl hydrolase family 28, and

FAD binding.

The EF-hand protein family is responsible for the rice aller-

gen known as Ory s 7 and is highly up-regulated and expressed

in rice pollen at two loci: LOC_Os08g44660, with an intensity of

7.894 log2, up-regulated 12.526 log2-fold (;40003), making it

one of the most highly up-regulated sequences, and

LOC_Os12g12730, with an intensity of 7.538 log2, up-regulated

9.671 log2-fold (;7003). A third product (LOC_Os04g45180) is

highly expressed, but only about four times more than seed-

ling, suggesting wide sporophytic expression as well.

Pectate lyase is highly up-regulated (.10 log2-fold) and

expressed (.7 log2) in pollen at five loci on the rice genome

in the 57K chip, with one locus also highly expressed in MPSS

(LOC_Os06g05260), but no proteome support. The five pollen-

expressed loci share sequences that distinguish them from the

predominantly sporophytically expressed loci; four are located

on chromosome 6, one on chromosome 2. The most closely re-

lated are LOC_Os06g05209 and LOC_Os06g05272, which are

on (–) and (+) strands, respectively. These appear to be weak

candidates (supplementary data).

Glycosyl hydrolase family 28 proteins are most abundantly

represented in rice pollen by the exopolygalacturonases,

which have well documented representatives in the grasses

that elicit an allergic response (Swoboda et al., 2004). Of 68 loci

that have been annotated as polygalacturonases in the rice ge-

nome (TIGR, v5), there were eight with ESTs that displayed .6

log2 higher expression than in seedlings, and expression is ab-

sent in other tissues (GEOS data). Three are most likely to be pol-

len allergen candidates: LOC_Os06g35320, LOC_Os06g35370,

and LOC_Os02g10300, each of which is highly supported by

microarray, MPSS and proteome (supplementary data). Each

has a signal peptide and is expected to represent a secreted pro-

tein that may express wall-modifying properties that may alter

PTwalls or their penetration into the gynoecium. All polygalac-

turonases expressed highly in pollen seem to have introns, but

there seems to be an inverse relationship between the numbers

of introns and pollen expression (supplementary data).

FAD-binding motif is present in only one representative, an-

notated as a reticuline oxide precursor, an oxidoreductase

gene typically involved in secondary metabolism (similar to tet-

rahydroprotoberberine synthase, At5g44410, 1.00e�137); the

predicted protein has a signal peptide at position 29 and is

likely secreted. With a log2 intensity of 8.508 and very high

up-regulation over seedling controls (12.414 log2), the expres-

sion profile is similar to that of pollen allergens, and has MPSS

and proteome support.

Evaluation of Proteins for Potential Allergenic Activity

Clearly, clinical testing is needed to determine the medical rel-

evance of each of these protein candidates to determine their

allergenic potential in humans. Skin testing, radioallergosor-

bent test (RAST), immunoblotting and allergen-induced lym-

phoproliferation have been used to assess asthmatic

children and revealed three major allergen molecular weight

classes of approximately 16, 26, and 32 kDa, as well as other

Figure 3. Genomic Organization of Ory s 23 Loci.

Rectangles with green interiors display two variants (highlighted in light blue and yellow) that differ by six amino acids on chromosome 9;
leftmost Ory s 23 locus is LOC_Os09g23899; rightmost is LOC_Os09g24159. Ory s 23 loci are intronless, separated by narrow repetitive inter-
vals of typically �1400 bp—a feature of the Ory s 23 gene family. Transposable element (TE) motifs (highlighted in pink) form three nearly
complete Ory s 23 sequences with leading or trailing TE motifs. Oryza repeats indicate repeat elements, including LTRs, flanking the coding
regions. (Graphic modified from TIGR Rice Genome Browser.)
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minor allergens not described in detail (Tsai et al., 1990). These

molecular weights correspond to a number of candidates; for

example, Ory s 1 is undoubtedly represented by the 32-kDa

protein (Ory s 1 has a reported MW of 30 kDa, according to

Kerim et al., 2003a, 2003b, and 34 kDa according to Xu

et al., 1995). The 26-kDa line likely also represents a form of

expansin, presumably one of the top two candidates under

‘additional potential Group I, II/III allergens’. The 16-kDa line

may represent a composite of Ory s 2, which has been mea-

sured at 12–13 kDa (Kerim et al., 2003b), profilin Ory s 12 mea-

sured at ;14 kDa and Ory s 23, predicted at 13.99 kDa. The

others may represent minor allergens that could become prob-

lematic with chronic exposure, as with most pollens. Rice pol-

len allergy has remained relatively little studied compared to

other grasses. Population centers are typically remote to rice

paddies and have more conspicuous allergenic threats. An-

other contributing factor may be that rice pollen is extremely

short-lived. Oryza sativa pollen viability is reduced below 50%

within 6 min after leaving the anther and essentially all are

non-viable in a mere 20 min (Song et al., 2001).

Expression and Potential Amplification of Putative Pollen

Allergens

Pollen allergens are among the most highly expressed among

any cell or tissue type in rice, independently of the method of

normalization used (in this study, Affymetrix GCOS, GCRMA,

dChip, RMA, and PLM yielded similarly high intensities com-

pared to seedling controls and GEO datasets). That pollen

expresses a highly divergent and abundant complement of

pollen transcripts is supported by MPSS (Nobuta et al., 2007;

www.mpss.udel.edu/rice/, dataset NPO) and has been noted

in regard to the Arabidopsis transcriptome as well (Becker

and Feijo, 2007). Proteome studies also support that rice pollen

allergens are translated at high levels of abundance (Kerim

et al., 2003a, 2003b; Imin et al., 2004; Dai et al., 2006, 2007).

Mosthighlyexpressedpollenallergensarepresent inmultiple

copies, often are intronless, and the most abundant are often

grouped.Additionally,notonlythedirectlyexpressedsequences

but also some non-coding portions of these gene loci may be

highly conserved, including UTRs and upstream regulatory

sequences. These multiple genes could possibly have arisen

throughgenomicduplication,asoccurredinriceatapproximately

57 MYA (Wang et al., 2007), but the similarity of these sequences,

as well as their typical restriction to a single chromosome, sug-

gests a more recent origin. Many of the most abundantly tran-

scribed pollen proteins are encoded by loci lacking introns

or containing a reduced number of introns. Since introns in some

cases may be recruited in post-transcriptional control (such as

through the generation of siRNAs, Piriyapongsa and Jordan,

2008), elimination of introns could potentially release transla-

tional regulation, leading to further enhanced expression.

Commonly, highly expressed sequences were encoded in

pairs on opposite DNA strands grouped within several kbp.

Sequence duplication, accompanied by production of nearby

pseudogenes, has been suggested as a signature for the

activity of transposable elements, particularly retrotranspo-

sons, in creating chimeral genes (Wang et al., 2006).

Retrotransposon-mediated gene duplication has been

reported in other crop plants and appears to account for much

of the relatively rapid origin and high degree of variability in

tomato fruit morphology (Xiao et al., 2008). These gene inser-

tions and duplications in tomato appeared to be primed by the

occurrence of repeat sequences near critical existing genes. In

Oryza, many of the most highly transcribed pollen allergen loci

also appear to be linked with nearby LTR-associated sequen-

ces. Frequently, gene duplication in eukaryotes has been

reported to occur through non-homologous DNA end-joining

as a common motif (Gu and Lieber, 2008), as well as illegitimate

recombination whereby a DNA repair mismatch may insert

a duplicated strand of DNA that is incorporated into the ge-

nome (Guan et al., 2007). However, reported bursts of LTR-

retrotransposon activation (Vitte et al., 2007) may leave

LTR repeats flanking duplicated sequences.

The extreme degree of precision that seems to be evident in

the insertion of Ory s 23 sequences (including nearly 100% du-

plication of non-coding, as well as coding sequences) seems

highly unusual unless it is a relatively recent occurrence. Al-

though genomic sequences have reportedly been precisely re-

moved by retrotransposable elements (van de Lagemaat et al.,

2005), similar precision in insertion has not. These segments of

repeated nucleotide sequences may thus contribute to retro-

transposon insertion but also favor alternative methods of ille-

gitimate DNA mismatch as well. In general, retrotransposable

elements tend to activate in the context of hypomethylated

DNA. Hypomethylation may also trigger read-through tran-

scription that inadvertently activates linked genes (Cheng

et al., 2006). It may be noteworthy that pollen is reported to

display especially low levels of DNA methylation compared

to sporophytic cells (Oakeley et al., 1997), which, if true, could

potentially favor such high transcription rates.

Amplification of pollen allergen transcription, particularly in

grasses, is well known, and evidence suggests a role for retro-

transposition. Wang et al. (2006) found numerous examples of

chimeric retrogenes in rice representing captured mRNA mes-

sages that have been reverse transcribed and inserted, lacking

introns, often in reverse direction; current bioinformatic data

on putative pollen allergens concur with this possibility, as well

as attachment to signature LTR sequences. As younger retro-

genes accumulate indels rapidly, LTR flanking regions will de-

cay, and the retrogene sequence will soon lose direct evidence

of its LTR origin (Ma et al., 2004). Such a mechanism could pro-

vide positive feedback for the production of highly transcribed

sequences and account for amplification over time.

METHODS

Microarray

Affymetrix 57K Rice GeneChip� microarray provides essen-

tially genomic coverage of genes. The microarray consists of

57 381 probe sets with 182 control and reporter probe sets.
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Specific putative pollen allergy candidates were selected from

expression in protein groups noted for human allergenic

responses in grass pollen (Radauer and Breiteneder, 2006)

and from genomic predictions (Jiang et al., 2005). Screened

pollen allergens in this study were identified as candidates

based on high up-regulation and expression in pollen. Tran-

scription and translation were detected using the Affymetrix

57K rice genome microarray, MPSS and proteome data. Overall

expression profiles of candidate genes are available on Gene

Expression Omnibus (www.ncbi.nlm.nih.gov/geo/, platform

GPL2025).

Pollen Isolation

Mature anthers were collected from field-grown rice (Oryza

sativa ssp. japonica, cultivar Katy) at the Dale Bumpers Na-

tional Rice Research Center and University of Arkansas Exten-

sion Station near Stuttgart, Arkansas, to obtain pollen isolates.

Collections were made on three different days using three dif-

ferent field sites, forming biological/technical replicates that

were kept separated at all subsequent steps in processing.

Field material displayed high vigor and no sign of disease,

which was supported by absence calls for major reporter

pathogens on the Affymetrix 57K rice microarray controls.

RNA Preparation

Mature viable rice pollen (Figure 4) was isolated by grinding

collected anthers in a cold 45% sucrose solution. Pollen cyto-

plasm was collected by filtering out debris using a 100-lm ny-

lon mesh membrane and pelleting the resulting fraction at

300 g for 3 min. Pollen was washed once in cold 45% sucrose

solution and stored frozen at or below –80�C until use. Seed-

lings were collected as a sporophytic control from rice seed of

Katy germinated in soil and cultured to developmental stage

V3 (collar forms on leaf 3 on main stem), according to Counce

et al. (2000), and harvested. Seedling tissue was frozen in liq-

uid nitrogen, ground into a fine powder and then stored until

needed. All samples were stored at or below –80�C until RNA

isolation. Total RNA was purified using the RNeasy plant mini

kit according to manufacturer’s instructions (Qiagen). RNA

concentration and quality of pollen and seedlings were deter-

mined by routine spectrophotometric measurement and aga-

rose gels. 100 lg total RNA of seedlings and mature pollen

were used for probe preparation for each of the three biolog-

ical/technical replicates performed.

Oligonucleotide Microarray Hybridization and Data

Collection

Since the amount of starting total RNA was low, the GeneChip

Two-Cycle cDNA Synthesis Kit from Affymetrix (Santa Clara,

CA, USA) was used for target preparation with signal amplifi-

cation. The Affymetrix GeneChip Rice Genome oligonucleo-

tide array was used for the hybridization (45�C for 16 h)

with a mixture containing 15 lg of fragmented cRNA. Subse-

quent washing and staining steps were performed on a Gene-

Chip Fluidics Station 450 and the chips were scanned on

a GeneChip Scanner 3000. All experimental procedures strictly

followed instructions specified in the Affymetrix GeneChipEx-

pression Analysis Technical Manual. Instrument control and

data collection were carried out with GeneChip Operating

Software (GCOS, ver. 1.1.1). In order to minimize experimental

variability, standardized microarray operation was performed

by an experienced investigator throughout the study. The

quality and quantity of the original RNA samples and of the

cRNA probes generated were determined with the Bioanalyzer

2100 (Agilent Technologies, Palo Alto, CA, USA), and by spec-

trophotometric measurements at 260 and 280 nm on a Nano-

drop ND-1000 spectrophotometer (Nanodrop Technologies,

Wilmingon, DE, USA). The microarray data generated from

all chips met the quality-control criteria set by Affymetrix. Con-

sistency of the data was supported by Pearson’s coefficient of

correlation (r), which, for pollen biological/technical repli-

cates, r = 0.9898, 0.9931, and 0.9971, and, for control seed-

ling replicates, r = 0.9918, 0.9925, and 0.9929. Calls for

transcripts were calculated based on the Affymetrix PM/MM

method using GCOS software (version 1.1.1) as being present

(p , 0.05), absent (p . 0.10) or marginal (0.05 , p , 0.10).

The values for probe set intensity and up-regulation were cal-

culated using GC Robust Multi-array Average (GCRMA)

Figure 4. Photomicrograph of Isolated Pollen in Differential Interference Contrast (Left) and Fluorescein Diacetate Viability Screen in Epi-
fluorescence Microscopy (Right).

Bar = 50 lm.
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background adjustment, quantile normalization, and median-

polish summarization on Affymetrix microarray probe-level

data using afflmGUI (Irizarry et al., 2003; Wu et al., 2004). Val-

ues correspond to the A and M parameters, with B parameter

(p values) indicating consistency of the grouped data. To de-

termine probe matches, probe sequences were compared with

TIGR rice pseudochromosome sequences (v. 5) using blastn to

determine number of probes with exact 25-mer match. These

are listed in parentheses in the tables of the charts. dChip soft-

ware (Li and Wong, 2003; www.biostat.harvard.edu/complab/

dchip/) was used for additional independent analysis of data

and for GEO comparisons (at a CEL file level) of different spo-

rophytic tissues.

SUPPLEMENTARY DATA

Supplementary Data are available at www.mplant.oxford

journals.org.
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ALIGNMENT OF cDNA SEQUENCE OF RICE ORY S 1 ALLERGEN

Page 1 of 2
                                                     *********** *  ** ** ** **** *** ****  ***** ******** ** ** ** ** ***** *********** ** **************  *   *******
LOC_Os03g01610.1 GTATCATCCACCAGCAA-TAACATTATATTGCAGCAATGGCATCCTCCTCCCTTCTACTCGCCTGTGTTGTGGTGGCGGCTATGGTGTCCGCCGTCTCCTGCGGGCCACCCAAGGTGCCACCGGGCCCCAACATCACGACAAGCTACGGC   149
LOC_Os03g01650.1 -------------GCAA-TAACATTATATTGCAGCAATGGCATCCTCCTCCCTTCTACTCGCCTGTGTTGTGGTGGCGGCTATGGTGTCCGCCGTCTCCTGCGGGCCACCCAAGGTGCCACCGGGCCCCAACATCACGACAAGCTACGGC   136
LOC_Os03g01630.1 ------------------------------------ATGGCATCCTCCTCCCTCCTACTCGCCTCTGTCGTGGTGGCGGCCATGGTGTCCGCTGTCTCCTGCGGGCCACCCAAGGTGCCACCGGGCCCCAACATCACGGCAAGCTACGGC   114
LOC_Os03g01640.1 --ATCATTCACAAATAACTAACACCCATCAGCAACAATGGCATCCTCTTGTCTCCTTCTGGCCTGTGTCGTGGCAGCGGCCATGGTGTCTGCAGTGTCATGTGGGCCGCCCAAGGTGCCGCCTGGCCCCAACATCACTGCGGCCTACGGC   148
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150

                  *  ******* ***** * **  ******** **   * * ******** **** * * ****** ******* ** ***********  * ***************************** ** ***** ***** *********** 
LOC_Os03g01610.1 GACAAGTGGCTGGAAGCCAAGGCCACCTGGTATGGTGCGCCCAAGGGTGCTGGCCCCAAGGACAACGGCGGCGCCTGCGGGTACAAGGATGTCGACAAGGCTCCCTTCCTCGGCATGAACTCCTGCGGCAACGACCCCATCTTCAAGGAC   299
LOC_Os03g01650.1 GACAAGTGGCTGGAAGCCAAGGCCACCTGGTATGGTGCGCCCAAGGGTGCTGGCCCCAAGGACAACGGCGGCGCCTGCGGGTACAAGGATGTCGACAAGGCTCCCTTCCTCGGCATGAACTCCTGCGGCAACGACCCCATCTTCAAGGAC   286
LOC_Os03g01630.1 GACAAGTGGCTAGAAGCCAGGGCCACCTGGTACGGTGCGGCCAAGGGTGCCGGCCGCAAGGACAACAGCGGCGCCTGCGGGTACAAGGATGTCGACAAGGCTCCCTTCCTCGGCATGAACTCCTGCGGCAACGACCCCATCTTCAAGGAC   264
LOC_Os03g01640.1 AAACAGTGGCTGGAAGCTAGGGGTACCTGGTACGGCAAGCCAAAGGGTGCCGGCCCCGACGACAACGGCGGCGCTTGTGGGTACAAGGACATTGACAAGGCTCCCTTCCTCGGCATGAACTCATGTGGCAATGACCCTATCTTCAAGGAT   298
           ruler .......160.......170.......180.......190.......200.......210.......220.......230.......240.......250.......260.......270.......280.......290.......300

                 ***************** ***** *** ******* ********  **** **************** * * ****** **************   ***** ***** *********** ******* ***** *** ** ** ******
LOC_Os03g01610.1 GGCAAGGGCTGCGGCTCATGCTTCGAGATCAAGTGCTCCAAGCCGGAGGCCTGCTCCGACAAGCCCGCCCTTATCCACGTCACCGACATGAACGACGAGCCCATCGCTGCCTACCACTTTGACCTCTCCGGCCTTGCCTTCGGCGCCATG   449
LOC_Os03g01650.1 GGCAAGGGCTGCGGCTCATGCTTCGAGATCAAGTGCTCCAAGCCGGAGGCCTGCTCCGACAAGCCCGCCCTTATCCACGTCACCGACATGAACGACGAGCCCATCGCTGCCTACCACTTTGACCTCTCCGGCCTTGCCTTCGGCGCCATG   436
LOC_Os03g01630.1 GGCAAGGGCTGCGGCTCATGCTTCGAGATCAAGTGCTCCAAGCCAAAGGCATGCTCCGACAAGCCCGTCCTTATCCACGTCACCGACATGAACGACGAGCCCATCGCTGCCTACCACTTCGACCTCTTCGGCCTTGCCTTCGGCGCCATG   414
LOC_Os03g01640.1 GGCAAGGGCTGCGGCTCCTGCTTTGAGGTCAAGTGTTCCAAGCCAGAGGCCTGCTCCGACAAGCCCGTCATCATCCACATCACCGACATGAACACTGAGCCTATCGCCGCCTACCACTTCGACCTCTCCGGCCATGCTTTTGGTGCCATG   448
           ruler .......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450

                 ******** ******** ** ** ****                                                                                                                     *****
LOC_Os03g01610.1 GCTAAGGATGGCAAGGACGAAGAGCTCCGTAAGGCCGGCATCATCGACACGCAGTTCCGCCGCGTCAAGTGCAAGTATCCTGCCGACACCAAGATCACCTTCCACATCGAGAAGGCCTCCAACCCCAACTACCTTGCGCTGCTAGTCAAG   599
LOC_Os03g01650.1 GCTAAGGATGGCAAGGACGAAGAGCTCCGTAAGGCCGGCATCATCGACACGCAGTTCCGCCGCGTCAAGTGCAAGTATCCTGCCGACACCAAGATCACCTTCCACATCGAGAAGGCCTCCAACCCCAACTACCTTGCGCTGCTAGTCAAG   586
LOC_Os03g01630.1 GCTAAGGATGGCAAGGATGAGGAGCTCC---------------------------------------------------------------------------------------------------------------------TCAAG   447
LOC_Os03g01640.1 GCTAAGGAAGGCAAGGATGAGGAACTCCGCAAGGCGGGAATTATCGATATGCAGTTTCGTCGCGTCCGCTGCAAGTACCCTGGTGAGACTAAGGTCACCTTCCACGTTGAGAAGGGCTCCAACCCCAACTACTTTGCAGTGCTTGTCAAG   598
           ruler .......460.......470.......480.......490.......500.......510.......520.......530.......540.......550.......560.......570.......580.......590.......600

                 ******* ****** ***** ****** ******** * ******** ***** ************ * ***** ************** ** ************** ******** ****************** **** *********
LOC_Os03g01610.1 TACGTCGCTGGTGATGGTGACGTCGTGGAGGTGGAAATCAAGGAGAAGGGCTCCGAGGAGTGGAAGGCGCTCAAGGAGTCATGGGGTGCCATTTGGAGGATAGACACCCCCAAGCCGCTCAAGGGCCCCTTCTCCGTCCGCGTCACCACC   749
LOC_Os03g01650.1 TACGTCGCTGGTGATGGTGACGTCGTGGAGGTGGAAATCAAGGAGAAGGGCTCCGAGGAGTGGAAGGCGCTCAAGGAGTCATGGGGTGCCATTTGGAGGATAGACACCCCCAAGCCGCTCAAGGGCCCCTTCTCCGTCCGCGTCACCACC   736
LOC_Os03g01630.1 TACGTCGCTGGTGATGGTGACGTCGTGGAGGTGGAAATCAAGGAGAAGGGCTCCGAGGAGTGGAAGGCGCTCAAGGAGTCATGGGGTGCCATCTGGAGGATAGACACCCCCAAGCCGCTCAAGGGCCCCTTCTCCGTCCGCGTCACCACC   597
LOC_Os03g01640.1 TACGTCGGTGGTGACGGTGATGTCGTGAAGGTGGAACTTAAGGAGAAAGGCTCTGAGGAGTGGAAGCCACTCAACGAGTCATGGGGTGCTATCTGGAGGATAGACACTCCCAAGCCACTCAAGGGCCCCTTCTCCCTCCGTGTCACCACC   748
           ruler .......610.......620.......630.......640.......650.......660.......670.......680.......690.......700.......710.......720.......730.......740.......750

                 ***  ** * ***** *  ***** * **** ****** ***   ********* **    * ***** **  *  **** * * * * *                                                            
LOC_Os03g01610.1 GAGGGTGGCGAGAAGATCATCGCCGAGGACGCCATCCCTGATGGCTGGAAGGCCGACAGCGTGTACAAGTCCAACGTCCAGGCCAAGTGAGCATTTTAAGCAAGGAAGAAACCAGCGTACGTACGATCCGGCGCGGCTGCCTATATATAT   899
LOC_Os03g01650.1 GAGGGTGGCGAGAAGATCATCGCCGAGGACGCCATCCCTGATGGCTGGAAGGCCGACAGCGTGTACAAGTCCAACGTCCAGGCCAAGTGAGCATTTTAAGCAAGGAAGAAACCAGCGTACGTACGATCCGGCGCGGCTGCCTATATATAT   886
LOC_Os03g01630.1 GAGGGTGGCGAGAAGATCATCGCCGAGGACGCCATCCCTGATGGCTGGAAGGCCGACAGCGTGTACAAGTCCAACGTCCAAGCCAAGTGA------------------------------------------------------------   687
LOC_Os03g01640.1 GAGTCTGACCAGAAGCTTGTCGCCAACGACGTCATCCCCGATAATTGGAAGGCCAACGCTCTCTACAAATCAGAGATCCAAGTCGACTAAGCCT-----GCATGGAA----------TTCTTCCGTT---GTCTAGCTACCTATGCACAC   880
           ruler .......760.......770.......780.......790.......800.......810.......820.......830.......840.......850.......860.......870.......880.......890.......900



ALIGNMENT OF cDNA SEQUENCE OF RICE ORY S 1 ALLERGEN

Page 2 of 2
                                                                                                                                                                       
LOC_Os03g01610.1 ATAT-ATATATATATATATATATATATATTATATACTATATATGTGTTGCTGCATGCTTGCATGCATGCACATATATATCCAGAGAAATATTTTTTAAACGAAATAATCTATAAATTTCTGAGCTAGGATTGTGGAGCATATACACGCCA  1048
LOC_Os03g01650.1 ATAT-ATATATATATAT-TATATATATATTATATACTATATATGTGTTGCTGCATGCTTGCATGCATGCACATATATATCCAGAGAAATATTTTTTAAACGAAATAATCTATAAATTTCTGAGCTAGGATTGTGGAGCATATACACGCCA  1034
LOC_Os03g01630.1 ------------------------------------------------------------------------------------------------------------------------------------------------------   687
LOC_Os03g01640.1 AGGGGACGGAAAAAAATGTATTTTAAATTTAAAAAATAGAGCTAGGTTTGTGGA-GTGAGCA-GAAAGTCTATCGGTCTATGGTGTCTGCTCTCCTACCTGGGCCCATGATCGAGTCTTCAATTCTCGATC--AGAAAATTTTGATATTA  1026
           ruler .......910.......920.......930.......940.......950.......960.......970.......980.......990......1000......1010......1020......1030......1040......1050

                                                                                                                                                                       
LOC_Os03g01610.1 GCACTATAATGGCGTCTGCTCTCCCATCGAACTGGCCCTGTGACAATGGGGTCATTTGTTTTTGCCCACAATATTTTCTGCTAAATTCATTCTCTGATTTTGCGTGAGATTATCATGAGAAGCAGTAACCATGTTGTGTATCCTTTTCTT  1198
LOC_Os03g01650.1 GCACTATAATGGCGTCTGCTCTCCCATCGAACTGGCCCTGTGACAATGGGGTCATTTGTTTTTGCCCACAATATTTTCTGCTAAATTCATTCTCTGATTTTGCGTGAGATTATCATGAGAAGCAGTAACCATGTTGTGTATCCTTTTCTT  1184
LOC_Os03g01630.1 ------------------------------------------------------------------------------------------------------------------------------------------------------   687
LOC_Os03g01640.1 A-ATTATT-TGACGCTTTCAATTCTAAGGGATTGTCAACGTGAAATTCAATTCCTTAAAAATAATAGGGAGTATCT--------------------------------------------------------------------------  1100
           ruler ......1060......1070......1080......1090......1100......1110......1120......1130......1140......1150......1160......1170......1180......1190......1200

                                                           
LOC_Os03g01610.1 CACGTCAAATTGCACTGCGCTATTTATTT-------------  1227
LOC_Os03g01650.1 CACGTCAAATTGCACTGCGCTATTTATTTACGCTGATTTGTG  1226
LOC_Os03g01630.1 ------------------------------------------   687
LOC_Os03g01640.1 ------------------------------------------  1100
           ruler ......1210......1220......1230......1240..



ALIGNMENT OF AMINO ACID SEQUENCE OF RICE ORY S 1 ALLERGEN

                 ****.****.**.*********************::**.:****:.**** .**** .**.*******:****************************:*****:******.:**:**** ********** * *******:*****    
LOC_Os03g01610.1 MASSSLLLACVVVAAMVSAVSCGPPKVPPGPNITTSYGDKWLEAKATWYGAPKGAGPKDNGGACGYKDVDKAPFLGMNSCGNDPIFKDGKGCGSCFEIKCSKPEACSDKPALIHVTDMNDEPIAAYHFDLSGLAFGAMAKDGKDEELRKA   150
LOC_Os03g01650.1 MASSSLLLACVVVAAMVSAVSCGPPKVPPGPNITTSYGDKWLEAKATWYGAPKGAGPKDNGGACGYKDVDKAPFLGMNSCGNDPIFKDGKGCGSCFEIKCSKPEACSDKPALIHVTDMNDEPIAAYHFDLSGLAFGAMAKDGKDEELRKA   150
LOC_Os03g01630.1 MASSSLLLASVVVAAMVSAVSCGPPKVPPGPNITASYGDKWLEARATWYGAAKGAGRKDNSGACGYKDVDKAPFLGMNSCGNDPIFKDGKGCGSCFEIKCSKPKACSDKPVLIHVTDMNDEPIAAYHFDLFGLAFGAMAKDGKDEE----   146
LOC_Os03g01640.1 MASSCLLLACVVAAAMVSAVSCGPPKVPPGPNITAAYGKQWLEARGTWYGKPKGAGPDDNGGACGYKDIDKAPFLGMNSCGNDPIFKDGKGCGSCFEVKCSKPEACSDKPVIIHITDMNTEPIAAYHFDLSGHAFGAMAKEGKDEELRKA   150
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150

                                                    *:***.******:**:*********.*:********************:*****..:*::*:*.***.***:::***::*..
LOC_Os03g01610.1 GIIDTQFRRVKCKYPADTKITFHIEKASNPNYLALLVKYVAGDGDVVEVEIKEKGSEEWKALKESWGAIWRIDTPKPLKGPFSVRVTTEGGEKIIAEDAIPDGWKADSVYKSNVQAK   267
LOC_Os03g01650.1 GIIDTQFRRVKCKYPADTKITFHIEKASNPNYLALLVKYVAGDGDVVEVEIKEKGSEEWKALKESWGAIWRIDTPKPLKGPFSVRVTTEGGEKIIAEDAIPDGWKADSVYKSNVQAK   267
LOC_Os03g01630.1 -----------------------------------LLKYVAGDGDVVEVEIKEKGSEEWKALKESWGAIWRIDTPKPLKGPFSVRVTTEGGEKIIAEDAIPDGWKADSVYKSNVQAK   228
LOC_Os03g01640.1 GIIDMQFRRVRCKYPGETKVTFHVEKGSNPNYFAVLVKYVGGDGDVVKVELKEKGSEEWKPLNESWGAIWRIDTPKPLKGPFSLRVTTESDQKLVANDVIPDNWKANALYKSEIQVD   267
           ruler .......160.......170.......180.......190.......200.......210.......220.......230.......240.......250.......260.......



ALIGNMENT OF 1K UPSTREAM SEQUENCE OF ORY S 1

Page 1 of 2
                                   *    *                        *       *      *               *  * *     * *         *  *    * *   *     *  **                   *   
Os03g01610.1 ---TTTCTTTCTCTGAGATTTTATTTCCTTAATCTCAAATTAAGCTGATAA--GTAAGTTTTGGAGCCAGTTTAACAGCTCTATACCTGCTCTAAGTAGTTATTCATAAATATTAATGCAAGTCCATTGGATGCAAATAGTACTTATAAG   145
Os03g01650.1 AAGGAATCCTAACCGCGATGGCATTT--TTGAGACAAAATCGTTTGTATGATGGTAATTCTTGGAATTAAC---GCTTGTTGATATCATTTCT---TGGATTTAAACGCTTGTCAATG-GTATTTATTGAATTATCGCATTATTT-TATG   140
Os03g01640.1 --GCGTGGCTCATCCTCGTTTCATATT-GAGATTTACCATTCATTTGTTAA-GATTATTCTAGGACGCCAC----AATATACAAACTTG-TATAAAAAGTCATCGAAAGTTGTCA-TGTTTATCAATTTATGCGTGATCGAAATCCTGGA   140
Os03g01630.1 -------------GGGGGTCCTGTAGTAGTGCTTGCATGCGAATTTGGTTG-GGAGATCGCGTGTGAAAAC----CATTTCTATAGTTG-TGT--GCATGTCTTCAGAGGTATTTATAGAGATAGATCGTAGTCTTTGTGTGTCCATTCA   129
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150

                       *              **          *       *            *       *   *                     *            *                                  *            *
Os03g01610.1 GGCATGTACAATGGTTGTCAATAGTGGTATCTTAGCGGTGCTAATTAGAAATACTTGTTGACATGGAAGAAA-----AAGAAAGAGAGAAAAAAATCATTGTTATGCATAACAATGGCTTAACAACGACTCTTAATCACTATAATATGGA   290
Os03g01650.1 GCGATGTCATAGAGGTACTGTTAGTAAGGATACATCACAATTAATGCAAGTCTATTGGATGCAAATAGTACT-----ACCTCCGTCCCAATATAAATGCAATTGTGATTTTCTGTGTT----CAACATTTGACCGTCCGTCTTATTTAAA   281
Os03g01640.1 TGATCATGAGTGAATACGTGGTACACCGAGCTCAAACCAGGTGCCCCTACAGTTTCACGTACAAGAAGCGAATTCCAGCTAAAATTTCACTATGTTTCATATTTTAAGTTATTTTATTGCTAGGGATAATGTTGCACATTGTATTATTCA   290
Os03g01630.1 TAGGAGTGATTGTCCTCTGTGTATGTTTCGTTAAAAAGAA-TAGTAATTAGATGTCGTGGAGATGCAATGATTTT--ACTAAGAAGAGA-TGTACATACTATCTCAATCATCTGCAAT-------CCATGATTAGGCATGACATAGAAAA   268
           ruler .......160.......170.......180.......190.......200.......210.......220.......230.......240.......250.......260.......270.......280.......290.......300

                  *     *   *  *                   **         *  ** *    *    *       *       *               *         *                 **  *               *       *
Os03g01610.1 AATATGGTTGCATGAGTATAAAAAAAGGAAAGAATATTAATAAAATAAATATTTTTTAAGTTAATGATTA-GAGCCTTTATCGTCT-CAACTATTGTAAACATATGGTCTCTAAATAATC-TTGTA---------TTGTTTAAGAGACCA   428
Os03g01650.1 AA---AATTATAAAAAAATAAAAAAAATCAC-ACTAAAAGTTTTATTCATGTTTTATCATCTAAAAACAA-CAAAAATACTAATCA-TAATTTTTTTTCAAATAAAATGGATGGTCAAACGTTGTACACGGAAACTCGCAAATGTACTTA   425
Os03g01640.1 GAT--GTTTCAATCAATATTTTGTGGTGTCTCACTAATTTATCTATAAATGTTGCATGTGGTATT--TTA-CGAATGTTTTAGTAAATAATTTTTAATGTTTCAATAGTTATAACTCGATGTTTCA---------TATGTAATATAAAAA   426
Os03g01630.1 AAGTCGTTCTGAAGACCCGGCCTATGTTAATTTGTACTCTCTCCTTCCAT-TAATGTATGATGTTGGTTAGTTTATTTTTCAACTAACCGTCGTCATATATCAACGGAAGGAGGGAATAGTTTGGATGGAGACCCGACCCAACTGTGAGA   417
           ruler .......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450

                 *                  *           *            * * *             *    **           **              *       *              *  * **    *     *  * * *  *   
Os03g01610.1 TACTCGCCTCAACCATTGAACGTGCCC---TAATATGCTATCGATAAATGCTACGGCAAAGGATAC-GTTTCCTTCCTTTAATTT------TGGGCTGGCGTTGTTTACATGTGCTTGAGATATATATACTCTATAATAATACAAAT---   565
Os03g01650.1 TATTGGGGACGGAGTTAGTACGTGTACGTATAATCTACTACCGATAAATGCTACGGCAAAGGATAC-GTTTCCTTCCTTTAATTT------TGGGCTGGCGTTGTTTACATGTGCTTGAGATATATATACTCTATAATAATACAAAT---   565
Os03g01640.1 TGTTTCAATTAGGAAAAAAATATTCATG--CAATTTTTTTATTATAAATATAATCATGTGCGATGTTGTTATAAAGATTTAATTGAAAAAATATAATGACATAATCAAATAAAAGATAAGATAAATAATTTAGAAGAAAAAATAATTTAA   574
Os03g01630.1 TGTAATAAGCCATAAAACAAAGGCCAACACGATCGATTCATTGGTGATTGGCTTGAAAAATCAAGGGGTGTTAGTTGGCGAAGCT-------GCGCTAAGAGCATCTCCAAGAGA--AGGCCAAATGGATTCCCAGAAGATAAATTTTGG   558
           ruler .......460.......470.......480.......490.......500.......510.......520.......530.......540.......550.......560.......570.......580.......590.......600

                      **  *          *    *      *    *          ** ***                   *     *    *      *  *         *       *          * *       *  *             
Os03g01610.1 -GTGATGCTAGTATATATTGCGATTAA-ATGTACAGTAAATAGGGATGAACAATATACGATTTTTTACTGAGAAGACATGC--ATGTACCTACACTATATATATCTGGATCATCTGCTGCAGAAAGAGTGAGAGTTAATGTTTGTCGTGA   711
Os03g01650.1 -GTGATGCTAGTATATATTGCGATTAA-ATGTACAGTAAATAGGGATGAACAATATACGATTTTTTACTGAGAAGACATGC--ATGTACCTACACTATATATATCTGGATCATCTGCTGCAGAAAGAGTGAGAGTTAATGTTTGTCGTGA   711
Os03g01640.1 AGTTTTGCTAATTGCCCCCTCCATCAT-TTTAATATGAAGTATGAACTAAAAATGAGTGATTAGATAGAAGAGAGAG--GT---TGTGCA-AGGCTGAGCATG-CAAACTCGTGCA-TGCTTAAGGAGGGAGGGAGACCTGGAGCTGCAT   715
Os03g01630.1 TAGTGTGACAAAAAAAAAGGCCTCCAACAGATACCCTAGAGCGAACCTAAAAATAAAT-----CTCGCCCAAAACCGGTGCCAATTGAACCAGGCCCCACGCC-CACGCCGATGCC---AATGACGGTGATTAGCCACTTTTCCTCATAA   699
           ruler .......610.......620.......630.......640.......650.......660.......670.......680.......690.......700.......710.......720.......730.......740.......750

                    *   *      *        *  *                    *   *     **      *     **         *     *           *     * * * *             ***   **                
Os03g01610.1 TTAAACCATTAATTA--------ATAATAATTCCAGGTTCAGTGTGGTTAATTG-AGAAAGTTACTACTAGAAAAGAAGAAGTTTGGGATGAAGCCCAGGCCCACCATCCGAAACTAGTAGCGGTCAGCCCGACAAAGTAGGTAGCGGCC   852
Os03g01650.1 TTAAACCATTAATTA--------ATAATAATTCCAGGTTCAGTGTGGTTAATTG-AGAAAGTTACTACTAGAAAAGAAGAAGTTTGGGATGAAGCCCAGGCCCACCATCCGAAACTAGTAGCGGTCAGCCCGACAAAGTAGGTAGCGGCC   852
Os03g01640.1 GCTAGGTAACAGA-A--------AGGAGGGACCAAAGCTAATCGCAGT--ATAA-GAAAAATTGGTCTTTCAATTTCTAGTTTCATCTAAATAATTAGAGCATCATATCCGAA---AACGGCGCTTAGCCTAACAAAAC---TAATACTC   847
Os03g01630.1 TAAAAATAATTAATACTAGTAGGATTATGAAATGGAAGGCGTCACAATCACTAATATAATGGCATTCCCTTAATAAAGAAAATTAAGAAGATGTCTTTCCCTTGTTAGCTGGA-----CATGCGCTAGCTCGACTCGACAT-CGACCCAA   843
           ruler .......760.......770.......780.......790.......800.......810.......820.......830.......840.......850.......860.......870.......880.......890.......900



ALIGNMENT OF 1K UPSTREAM SEQUENCE OF ORY S 1
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                 * ******  *  *   *  *        *  ** * *    * * *   **       *     *  * *** **    *   ****************** *  * **    * **  **     *** *** *   *    *** * 
Os03g01610.1 GCCATGCGTCCATC---GATCCCCCGACGCCTTC-CTTTGTCCCGCGATCCCGGCGGTGCTCCGTCCATAGCTCTCTTGCCT-CCGCCCATAAATACCACCCGCATTGGCGTTCAGCTGTAT-----CATCCACCAGCAA----TAACAT   988
Os03g01650.1 GCCATGCGTCCATC---GATCCCCCGACGCCTTC-CTTTGTCCCGCGATCCCGGCGGTGCTCCGTCCATAGCTCTCTTGCCT-CCGCCCATAAATACCACCCGCATTGGCGTTCAGCTGTAT-----CATCCACCAGCAA----TAACAT   988
Os03g01640.1 GCCATGCGTCCATCCCCGAGCCCGTTTCACGCTCGCGTGGTTCCGCGATCCCGAAGGCGCTCCATCCATGGCTTTCCCGTCT-CCGCCCATAAATACCACCCACCATAGCACCGAGCTACAT-----CATTCACAAATAAC---TAACAC   988
Os03g01630.1 GTCATGCGCTCGACGCTGCGCATGTGA-GCGATC-CCTATGCCTGTGG--CCTGCCAT-CCATGGCTGTGGCTGTCCCCTCCATCGCCCATAAATACCACCCTCCATGGCACCCAACTACATAACATCATTCACCAACGACAACTAATAC   988
           ruler .......910.......920.......930.......940.......950.......960.......970.......980.......990......1000......1010......1020......1030......1040......1050

                        ** *****
Os03g01610.1 TATATTGCAGCAATG  1003
Os03g01650.1 TATATTGCAGCAATG  1003
Os03g01640.1 CCATCAGCAACAATG  1003
Os03g01630.1 TCATCATCAGCAATG  1003
           ruler ......1060.....



Ory s 2 NUCLEOTIDE ALIGNMENT OF cDNA SEQUENCE

                                                                                                                                                     *       *         *   *     * **     *   *       * *         *  **  * **  **** **  * ***** ************ * * ****** ** 
LOC_Os04g25150.1 ------ACCAAACATATCGATCCATCCCTGTACCAGTCAAGAAACAAGGAAGATTACACCAACAAACAAACTAGCTAGCCAATGGCCTCGTTGTCCTCTTTCCGGCTTGCCGTGGCGGTGGCAGCACTGTTGGTTGTTGGCTCATGTGCCACTGAGCTCACCTTCAAGGTCGCTGAGGGCTC-TAGCGCCAGTAGTCTAGAGCTTGTCACCAACATCGCCATCTCTGAGGTGGAGATCAAGGAGAAGGGT   243
LOC_Os04g26230.1 ------ACCAAACATATCGATCCATCCCTCTACCAGTCAAGAAACAAGGAAGATTACACCAACAAATAAACTAGCTAGCCAATGGCCTCGTTGTCCTCTTTCCGGCTTGCCGTGGCGGTGGCAGCACTGTTGGTTGTTGGCTCATGTGCCACTGAGCTCACCTTCAAGGTCGCTGAGGGCTC-TAGCGCCAGTAGTCTAGAGCTTGTCACCAACGTCGCCATCTCTGAGGTGGAGATCAAGGAGAAGGGT   243
LOC_Os04g25160.1 ---------GAACACATCGATCCATCCCTCTACCAACCAAGAAACAAGAAACATTACACCAAAAAACTAGCTAGCTAGCCAATGGCCTCCATGTCCTCCTTCCGACTTGCCGTGGCGGCGGCTGCACTATTGGTCATTGGCTCATGTGCCACAGAGCTCACCTTCAAGGTTGCTGAGGGCTC-TAGCGCCACTAGTCTGGAGCTCGTCACCAACGTCGCCATCTCTGAGGTGGAGGTCAAGGAGAAGGGC   240
LOC_Os04g26220.1 -------------------------------ACCAAGCAAGAAACAAGAAACATTACACCAAAAAACTAGCTAGCTAGCCAATGGCCTCCATGTCCTCCTTCCGACTTGCCGTGGCGGTGGCTGCACTATTGGTCATTGGCTCACATGCCACAGAGCTCACCTTCAAGGTTGCTGAGGGCTC-TAGCGCCACTAGTCTAGAGCTCGTCACCAACGTCGCCATCTCTGAGGTGGAGGTCAAGGAGAAAGGC   218
LOC_Os04g25190.1 TAGATCACCAAACATATCGACCAATCCCTCTTCCAGTCAAGAAAAAAGGAAGATTACACCAACAAACAAACTAGCTAGCCAATGGCCTCTTTGTCCTCTTTCCGGCTCGCCGTGGCGGTGGCGGCACTGTTGGTTGTTGGCTCCTGTGCCACTGAGCTCACCTTCAAGGTCGCTGAGGGCTC-TAGCGCCAAAAGTCTAGAGCTTGTCACTAATGTTGCCATCTCTGAGGTGGAGGTCAAGGAGAAGGGC   249
LOC_Os06g45230.1 ---------------------------CTCTACCAGTACATAAACAAGAAAGATAACACCAAAAAATTAGCTAGCTCGCCAATGGCCTTGTTGTCCTCCTTCCGGCTCGCCGTGGCAGTGGCGGCATTGTTGGTCGTCGGCTCATGCGCCACTGAGGTCACCTTCAAGGTTGGTGAGGGCTC-TAGCGGAAAAAGTCTAGAGCTCGTCACCAACATCGCCATCTCTGAGGTGGAGATCAAGGAGAAGGGC   222
LOC_Os06g45290.1 ---------AAACACCTCGATCCATCCCTCTACCCTTCAAGAAACAAGAAAGATAACACCAACAAACTAGCTAGCTCGCCAATGGCCTCGTTGTCCTCCTTCCGGCTCTCTGTGGCAGTGGCGGCATTGTTGGTCGTCGGCTCGTGCGCCACTGAGGTCACCTTCAAGGTCGGTGAGGGTTC-TAGCGGAAAAAGTCTAGAGCTCGTCACCAACGTCGCCATCTCTGAGGTGGAGATCAAGGAGAAGGGC   240
LOC_Os06g45180.1 ------------------------------------------------AAAGACAACACCAACAAACTAGCTAGCTCACCAATGGCCTCGTTGTCCTCCTTCCGGCTCGCCGTGGCAGTGGCGGCATTGTTGGTCGTCGGCTCATGCGCCACTGAGGTCACCTTCAAGGTCGGTGAGGGCTC-TAGCGGAAAAAGTCTAGAGCTCGTCACCAACGTCGCCATCTCTGAGGTGGAGATCAAGGAGAAGGGC   201
LOC_Os06g45190.1 ---------------AAACACATCGATCCATTCCTTTCAAGAAACAAGAAAGACAACACCAACAAACTAGCTAGCTCGCCAATGGCCTCGTTGTACTCCTTCCGGCTCGCCGTGGCAGTGGCGGCATTGTTGGTCGTTGGCTCATGCGCCACTGAGGTCGCCTTCAAGGTCGGTGAGGGCTC-TAGCGGAAAAAGTCTAGAGCTCGTCACCAACGTCGCCATCTCTGAGGTGGAGATCAAGGAGAAGGGC   234
LOC_Os06g45160.1 ---------AACCACATTGATCCATCCCTCTATCAATCAAGAAACAAGCAAGATTATTCTAGCCAACTAGCTAGCTTGCGAATGGCTTCCTTGTCCTCCTTAATGCTCGTCACGGCAGTGGCCGCATTGTTGGTCATTGGCTCATCTGGCACTGAGGTCACCTTCAAGATCGGTGAGTCCTC-TACCACCTCTACACTGGAACTCATCACCAATGTCGCCATATCTGAGGTGGAGATCAAGGAGAAGGGT   240
LOC_Os06g44470.1 ------ACCCAACTCATCGATCCATCCCTCTATTA-TCAAGAAACAAACAAGATTACTCCAGCTAACTAGCTACCTTGGCAATGGCCTCCTTATCCTCCTTCCTGCTCGCCGCAGCAGTGGCGACACTGTTTGTCGTTGGCTCATACGCCACCGAGCTTACCTTCAAGGTTAATGAGGGCTC-TAGCGCAACTAGCCTGGAACTCATCACCAACGTCGCCATCTCTGAGGTGGAGATCAAGGAGAAGGGT   242
LOC_Os06g45150.1 -------------------------------------------------------------------------------CAATGGCCTCCTTGTCATCCTTCCTGCTCGCCACGGCAATGGCCGCATTGTTGGTCATCGGCTCGTACGCCACTGAGCTCACCTTCAAAGTCGGTCCAGGCTC-TAGCACCACTAGCCTGAACCTCATCACCAATGTCGCCATCTCTGAGGTGGAGGTAAAGGAGAAGGGC   170
LOC_Os06g45200.1 ----------------------------------------------------------------------------------------------------------------------------------ATGACACCTACAGATACTATAAGCATGATGCATTGGGAGTACATAGCTATCCATTTTATACATAGTCTGGAGCTCGTCACTAACGTCGCCATCTCTGAGGTGGAGATCAGGGAGAAGGGC   120
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150.......160.......170.......180.......190.......200.......210.......220.......230.......240.......250

                   *   ******  **  ** ***** **     ******* **     **** *  *   *    ***** ******** ** ** ******** ******** ** ** ** **  **** **  * **       *    **  *     * * *        **   *  * * *  **    *                                       *                 * *  
LOC_Os04g25150.1 GGCAAGGACTGGGTGGCGCTCAAGGAGTCATCATCTAACACCTGGACGATCAAAAGTGAGGCGCCGCTCAAGGGCCCCTTCTCTGTCCGCTTCCTTGTCAAGAATGGCGGCTACCGCGTCGTCGATGATGTCATCCCCGAAAGCTTCACTGCTGGCTCTGAATATAAGAGTGGCATCCAACTCTAAGTAAGAGGCATGCATACTCTTGT---GTTGGGTCACATGAGAATTATGAACCTCTAAATAAT--   488
LOC_Os04g26230.1 GGCAAGGACTGGGTGGCGCTCAAGGAGTCATCATCTAACACCTGGACGATCAAAAGTGAGGCGCCGCTCAAGGGCCCCTTCTCTGTCCGCTTCCTTGTCAAGAATGGCGGCTACCGCGTCGTCGATGATGTCATCCCCGAAAGCTTCACTGCTGGCTCTGAATATAAGAGTGGCATCCAACTCTAAGTAAGAGGCATGCATACTCTTGT---GTTGGGTCACATGAGAATTATGAACCTCTAAATAAT--   488
LOC_Os04g25160.1 GGCAAGGACTGGGTGGGGCTCAAGGAGTCAGGCTCTAACACCTGGACACTCAAAAGTGAAGCACCACTCAAGGGCCCCTTCTCCGTTCGCTTCCTTGTCAAGAACGGTGGCTACCGTGTCGTCGATGATGTCATCCCTGAAAGCTTTACTGCCGGCTCTGAATATAAGAGTGGCATCCAACTCTAAGTAACAGGCATGCATACTCTTGT---GTTGGGTCATATTGGAATTATGAACCTCTAAATAAT--   485
LOC_Os04g26220.1 GGCAAGGACTGGGTGGGGCTCAAGGAGTCGGGCTCTAACACCTGGACACTCAAAAGTGATGCACCACTCAAGGGCCCCTTCTCCGTTCGCTTCCTTGTCAAGAACGGTGGCTACCGTGTCGTCGATGATGTCATCCCTGAAAGCTTTACTGCCGGCTCTGAATATAAGAGTGGCATCCAACTCTAAGTAACAGGCGTGCATACTCTTGT---GTTGGGTCATATTGGAATTATGAACCTCTAAATAAT--   463
LOC_Os04g25190.1 GGCAAGGACTGGGTGGCGCTCAAGGAGTCGTCGTCTAACACCTGGACGCTCAAAAGTGAGTCGCCGCTCAAGGGCCCCTTCTCTGTCCGCTTCCTTGTCAAGAATGGCGGCTACCGTGTCGTCGACGATGTCATCCCTGGAAGCTTTACAGCTGGCTCTGAGTACAAGAGTGGAATCCAACTCTAAGTAACAGACATGTGTACTCTTGT-----TGGGTCACATGCGAAATATGAACATCTAAATAAT--   492
LOC_Os06g45230.1 GGCAAGGACTGGGTGGCGCTCAAGGAGTCGTCGACTAACACCTGGTCGCTCAAGAGTGAGGCGACCCTCAAGGGCCCCTTCTCCGTCCGCTTCCTTGTCAAGAACGGTGGCTACCGTGTCGTCGACGACGTCATCCCCGAAAGCTTTACGGCCGGCACTGAATACAAGAGTGGCATCAACATCTAATTCATAGACATGCGTACTCTTGC---ATTGGGTTGCATGGGAATCATTAACATCTATATAAT--   467
LOC_Os06g45290.1 GGCAAGGACTGGGTGGCACTCAAGGAGTCATCGACTAACACCTGGTCGCTCAAGAGTGAGGCGGCGCTCAAGGGCCCCTTCTCCGTTCGCTTCCTTGTCAAGAACGGCGGCTACCGTGTCGTCGACGACGTCATCCCCGAAAGCTTTACGGCCGGCTCTGAATACAAGAGTGGTATCAACGTCTAATTAATAGACATGAGTATTCTTGC---ATTGGGTTGCATGATAATTATTAACCTCTAAATAAT--   485
LOC_Os06g45180.1 GGCAAGGACTGGGTGGCGCTCAAGGAGTCGTCGACTAACACCTGGTCGCTCAAGAGTGAGGCGGCGCTCAAGGGCCCCTTCTCCGTCCGCTTCCTTGTCAAGAACGGTGGCTACCGTGTCGTCGACGACGTCATCCCCGAAAGCTTTACGGCCGGCTCTGAATACAAGAGTGGTATCAACGTCTAATTAATAGACATGCGTACTCTTGC---ATTGGGTTGCATGATAATTATTAACCTCTAAATAAT--   446
LOC_Os06g45190.1 GGCAAGGACTGGGTGGCGCTCAAGGAGTCGTCGACTAACACCTGGTCGCTCAAGAGTGAGGCGGCACTCAAGGGCCCCTTCTCCGTCCGCTTCCTTGTCAAGAACGGCGGCTACCGTGTCGTCGATGACGTCATCCCCGAAAGCTTTACGGCTGGCTCTGAATATAAGAGTGGCATCAACATCTAAGTGATAGACATGTGTGCTTTTTT---TTTTGA------AATAATTCTTAACCTCTCTATAATCC   475
LOC_Os06g45160.1 GGCAGCGACTGGAGGGGGCTCAAGGAGTCATCGGCTAACACCTGGAAAATCAAAAGTGATGCACCGCTCAAGGGCCCCTTATCCGTCCGCTTCCTTGTCAAGAACGGTGGCTATCGCATCGTCGACGATGTAATCCCCGAAACCTTTAAGGCCGGCTCCGTCTACAAGAGTGGCATCCAGGTCCA-GTAATGGACATGCATGTCCTTGC---ATTAGGTCACATGGAAATTATTAGCCTCTAAATAAT--   484
LOC_Os06g44470.1 GCCAGCGACTGGACGGCGCTGAAGGAATCATCGTCTAACACCTGGACGATCAAAAGCGGCTCGCCACTCAAGGGCCCCTTCTCCGTCCGCTTCCTCGTCAAGAATGGCGGGTACCGCGTCGTCGACGATGTCATCCCCGAAAGCTTTACGGCCGGCTCTGTCTACAAGAGTGGTATCCAGCTCTAAGTAACATACACGTATGCTTTTTTTTTGTTGAGTCGCATGAGAATTTTTAGCCTCTAAATAAT--   490
LOC_Os06g45150.1 ACCGGTGACTGGACGGGGCTCAAGGAGTCATCGGCTAACACCTGGACGCTCAAAACCGGGGCAAAACTCAAGGGCCCCTTCTCCGTCCGCTTCCTTGTCAAGAATGGCGGCTACCGCGTCGTCGACGATGTCATCCCTGAAGCCTTCAAGGTCGGCTCCGTCTATAAGAGTGGCATCCAGCTC-AAGTAACGTACACTTGTGCTCTTGC---ATTGGATCGCATGGAAATTGTTGATCTCTAAATAATTC   416
LOC_Os06g45200.1 GGCAAGGACTGGGTGGCGCTCAAGGAGTCGTCAACTAACACATGCACAATCAAAAGTGAGGCGCCGCTCAAAGGCCCCTTCTCCGTCCGCTTCCTTGTCAAGAATGGTGGCTACCGTGTCGTTGACAACGTCGG---TGAGGGCTCTAG---CGACACTAGTCTAGAGCTCGTCACCAATGTCACCATCTCTGAGGTGGAGGTCAAGGA---GAAGGGTGGCA-AGTACTGGGTGGGGCTCAAGGAGTCG   360
           ruler .......260.......270.......280.......290.......300.......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450.......460.......470.......480.......490.......500

                              *    **              *        *     *                          *              *    *              *                                                                                                                                          
LOC_Os04g25150.1 ----TATCTCTTAAAAGAGATCACG-CCATGTTTGAGCGAGCGAATAATTAATTTTCT---------------GTGGCTACTTTTTTG-TAATAGGCTGGTGTT----AAAATAAGGCATAC--ATGTGTACT-CCAAAATATT--GTTG-TGGAGCTATATGCGA-GCATGGTTTTGAATATATGTTATTTATATAAGATACTAGGTGATTCCCCGCGCTTT---------------------------   679
LOC_Os04g26230.1 ----TATCTCTTAAAAGAGATCACG-CCACGTTTGAGCGAGCGAATAATTAATTTTCT---------------GTGGTTAGTTTTTTG-TAATAGGCTGGTGTT----AAAATAAGGCATAC--ATGTGTACT-CCAAAATATT--GTTG-TGGAGCTATATGCGA-GCATGGTTTTGAATATATGTTATTTATATAAGATACTAGGTGATTCCCCGCGCTTTGCTGCCG--------------------   686
LOC_Os04g25160.1 ----TATGTCTTAAAAGAGATCACT-CCATGTTCGAGCGAACCATTAATTAATTTTCTATTAATTAATTTTCTGTGGTTATTTTTTTG-TAATGGGCTAGTGGC----AAAATAAGGCATAC--ATGTGTACT-CCAAAATATT--GCTG-TGGAGCCATATGCAAAGCATGGTTTTGAATATATGTTATTTATATAAGATA-TATGGGAAAAAGTATATTTGG--------------------------   692
LOC_Os04g26220.1 ----TATGTCTTAAAAGAGATCGCT-CCATGTTCGAGCGAACCATTAATTAATTTTCTATTAATTAATTTTCTGTGGTTATTTTTTTG-TAATGGGCTAGTGGC----AAAATAAGGCATAC--ATGTGTACT-CCAAAATATT--GCTG-TGGAGCTATATGCAAAGCATGGTTTTG------------------------------------------------------------------------   625
LOC_Os04g25190.1 ----CCTCTCTTAAAAGAGATCGTG-TCATGTTTGAGTGAGCAAATAATTATTATTTT----------------TGGTTATTTTGTTG-TAATAGGCCGATGGC----AACATAAGGCATAC--ATGTGTCCTTCCAAAATATT--GCTG-CGGAGCTGTATGTGA-GCATTGTTTGGAATATATGTCATTTATATAAGATA-TATGGAAAAAAGTATATTTGGTCAACTTT------------------   691
LOC_Os06g45230.1 ----TTTGTCTAAAAAGAGATCGCG-TCGCATGTGAGCGAGCAAACAATTAATTTCCT---------------ATGGTTATTTTTTTGGTAATAGGCCAATGGC----AAAATAAGGCATAA--TTGCGTGGTTCCAAAATATT--GTTG-TGGAGCTGTATGTGA-GCACGATTTTAAATATATGTTGTTTATAGAAGATGTATCGAAAAAAAT-ATATTTGGTCAGCTTTCATTAAGATGATTGTGTG   686
LOC_Os06g45290.1 ----TTTGTCTTGAAAGAGATCATG-CTATGCGTGAGCAAGCAAACAATTAATTTCTT---------------GTGGTTATTTTGTTG-TAATAAGCCAGTGGC----AAAATAAGGCATAC--ATGTGTCCTTCCAAAACATT--GTTG-TGGAGCTATATGTGA-ACACGATTTCAAATATATGCTGTTTATAGTGGATGTATGGAAAAATGTTATATTTGGTTAGCTTTCATTAAGACGATTGTGTG   704
LOC_Os06g45180.1 ----TTTGTCTTGAAAAAGATCACG-CTACGCGTGAGCAAGCAAACAATTAATTTCTT---------------GTGGTTATTTTGTGG-TAATAAGCCAGTGGT----AAAATAAGGCATAC--ATGTGTCCTTCCAAAACATT--GTTG-TGGAGCTATATGTGA-ACACGATTTCGAATATATGGT-TGTGTGTGTGTTTTTTTGAAA-------TAATTCTTAACCTCTCTATGATTCCTTTTTTTT   657
LOC_Os06g45190.1 TTTTTTTTTCAAAAGAGAGATCAAGTCTGCATTCGGGGAAGCCAAAAATTAAGTTTCT---------------ATGGTTATTTTGTGA--AATATGCCATCAAC----AAAATAAAGCAT----------------------------------------------------------------------------------------------------------------------------------   574
LOC_Os06g45160.1 -TATCTATTCAAAAGAGAGACCGAGTCTGCATGTGAACACGTCAATAGTTAAATTTCT---------------ATTGTTATTTTGTGA-CAACAGACTATTGAC----AAAATGAAGCATACC-ATGTGCCCTTCCCACATATT--GGTA-TGGAGCTATATGTGC-ACACGATTTTGAATATAT--TGTTTATGTAGGATT-TATGGGAAAAGGTATATTTGGCCATC---------------------   684
LOC_Os06g44470.1 ----TCTATTTTAAGACAGATTGGG-CCGCCTGCGAGCGAGCCAAAAAATATTTTTCT---------------GTTGTCATTTCATCGGTAATAGTCCATTGAC----AAAATGGATCTGTTT-GTCCTTTGTTTTTAAACGG---ACTG-AGTACTTAAATTGTTGTTAAGATTGTGT-TTTATACTATATCTTCTCAATTTCTACTC-----------------------------------------   669
LOC_Os06g45150.1 -TTTTTTAAAAAAAGAGAGATCGAGTCTGCCTGTGCGCAAGCCAATAATTATTTTTTATGGTCCTTCCCGCATATTGTTGTGAAGCTATATATGTGCACATGATTTTGAATACGTTGTTTATGTAGGACTTATGGTAAAAAGGTATATTA-TTTGGTCAGCCTTCACCGAGACGGTTGTTTACATTTGATTTTTCCAATGTTTTAATACATATGTATATCTAGATCAATGATGTTCATCTATCATTTTTA   664
LOC_Os06g45200.1 ----TCGACTAACACCTGGACGCTGAAAAGTGAGGCGCTGCTCAAGGGCTCCTTCTCCGT--------------CCGCTTCCTTGTCAAGAAC-GGCAGCTACC-------ATGTCATCGAC---AACGTCATCCCTGAAAGCTTTACAGCTGGCACTGAATACAAGAATGGCATCAACCTCTAA-----------------------------------------------------------------   516
           ruler .......510.......520.......530.......540.......550.......560.......570.......580.......590.......600.......610.......620.......630.......640.......650.......660.......670.......680.......690.......700.......710.......720.......730.......740.......750

                                                                                   
LOC_Os04g25150.1 ------------------------------------------------------------------   679
LOC_Os04g26230.1 ------------------------------------------------------------------   686
LOC_Os04g25160.1 ------------------------------------------------------------------   692
LOC_Os04g26220.1 ------------------------------------------------------------------   625
LOC_Os04g25190.1 ------------------------------------------------------------------   691
LOC_Os06g45230.1 GATTTGATTTCCCAAAGTTTGAGT------------------------------------------   710
LOC_Os06g45290.1 TATTTGATTTCTCAAAATTTTAGTACATATATATGTCCAAATCAATGTAGCCCATTTCTCC-----   765
LOC_Os06g45180.1 CAAAAGAGAGATCAAGTCTGC---------------------------------------------   678
LOC_Os06g45190.1 ------------------------------------------------------------------   574
LOC_Os06g45160.1 ------------------------------------------------------------------   684
LOC_Os06g44470.1 ------------------------------------------------------------------   669
LOC_Os06g45150.1 CATGTAAAAAAAATCCTGTAAAATTCGCATTTACACTTGTGATTATTATTATTATTTGTGAAACAC   730
LOC_Os06g45200.1 ------------------------------------------------------------------   516
           ruler .......760.......770.......780.......790.......800.......810......
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   Os04g25150.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os04g26230.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os04g25160.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os04g26220.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os06g45150.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os06g45160.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os06g44470.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os06g45180.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os06g45290.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os06g45230.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os06g45190.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os04g25190.1 ------------------------------------------------------------------------------------------------------------------------------------------------------
   Os06g45200.1 ATGACACCTACAGATACTATAAGCATGATGCATTGGGAGTACATAGCTATCCATTTTATACATAGTCTGGAGCTCGTCACTAACGTCGCCATCTCTGAGGTGGAGATCAGGGAGAAGGGCGGCAAGGACTGGGTGGCGCTCAAGGAGTCG   150
          ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150

                    *       *   *  *              *             **     *  ***     * **   *    *    ** *        ***  *   *      **** *      *  **  * **  **** **  *  **
   Os04g25150.1 ATGGCCTCGTTGTCCTCTTTCCGGCTTGCCGTGGCGGTGGCAGCACTGTTGGTTGTTGGCTCATGTGCCACTGA----GCTCACCTT--------CAAGGTCGCTGAGGGCTCTAGCGCCAGTAGTCTAGAGCTTGTCACCAACATCGCC   138
   Os04g26230.1 ATGGCCTCGTTGTCCTCTTTCCGGCTTGCCGTGGCGGTGGCAGCACTGTTGGTTGTTGGCTCATGTGCCACTGA----GCTCACCTT--------CAAGGTCGCTGAGGGCTCTAGCGCCAGTAGTCTAGAGCTTGTCACCAACGTCGCC   138
   Os04g25160.1 ATGGCCTCCATGTCCTCCTTCCGACTTGCCGTGGCGGCGGCTGCACTATTGGTCATTGGCTCATGTGCCACAGA----GCTCACCTT--------CAAGGTTGCTGAGGGCTCTAGCGCCACTAGTCTGGAGCTCGTCACCAACGTCGCC   138
   Os04g26220.1 ATGGCCTCCATGTCCTCCTTCCGACTTGCCGTGGCGGTGGCTGCACTATTGGTCATTGGCTCACATGCCACAGA----GCTCACCTT--------CAAGGTTGCTGAGGGCTCTAGCGCCACTAGTCTAGAGCTCGTCACCAACGTCGCC   138
   Os06g45150.1 ATGGCCTCCTTGTCATCCTTCCTGCTCGCCACGGCAATGGCCGCATTGTTGGTCATCGGCTCGTACGCCACTGA----GCTCACCTT--------CAAAGTCGGTCCAGGCTCTAGCACCACTAGCCTGAACCTCATCACCAATGTCGCC   138
   Os06g45160.1 ATGGCTTCCTTGTCCTCCTTAATGCTCGTCACGGCAGTGGCCGCATTGTTGGTCATTGGCTCATCTGGCACTGA----GGTCACCTT--------CAAGATCGGTGAGTCCTCTACCACCTCTACACTGGAACTCATCACCAATGTCGCC   138
   Os06g44470.1 ATGGCCTCCTTATCCTCCTTCCTGCTCGCCGCAGCAGTGGCGACACTGTTTGTCGTTGGCTCATACGCCACCGA----GCTTACCTT--------CAAGGTTAATGAGGGCTCTAGCGCAACTAGCCTGGAACTCATCACCAACGTCGCC   138
   Os06g45180.1 ATGGCCTCGTTGTCCTCCTTCCGGCTCGCCGTGGCAGTGGCGGCATTGTTGGTCGTCGGCTCATGCGCCACTGA----GGTCACCTT--------CAAGGTCGGTGAGGGCTCTAGCGGAAAAAGTCTAGAGCTCGTCACCAACGTCGCC   138
   Os06g45290.1 ATGGCCTCGTTGTCCTCCTTCCGGCTCTCTGTGGCAGTGGCGGCATTGTTGGTCGTCGGCTCGTGCGCCACTGA----GGTCACCTT--------CAAGGTCGGTGAGGGTTCTAGCGGAAAAAGTCTAGAGCTCGTCACCAACGTCGCC   138
   Os06g45230.1 ATGGCCTTGTTGTCCTCCTTCCGGCTCGCCGTGGCAGTGGCGGCATTGTTGGTCGTCGGCTCATGCGCCACTGA----GGTCACCTT--------CAAGGTTGGTGAGGGCTCTAGCGGAAAAAGTCTAGAGCTCGTCACCAACATCGCC   138
   Os06g45190.1 ATGGCCTCGTTGTACTCCTTCCGGCTCGCCGTGGCAGTGGCGGCATTGTTGGTCGTTGGCTCATGCGCCACTGA----GGTCGCCTT--------CAAGGTCGGTGAGGGCTCTAGCGGAAAAAGTCTAGAGCTCGTCACCAACGTCGCC   138
   Os04g25190.1 ATGGCCTCTTTGTCCTCTTTCCGGCTCGCCGTGGCGGTGGCGGCACTGTTGGTTGTTGGCTCCTGTGCCACTGA----GCTCACCTT--------CAAGGTCGCTGAGGGCTCTAGCGCCAAAAGTCTAGAGCTTGTCACTAATGTTGCC   138
   Os06g45200.1 TCAACTAACACATGCACAATCAAAAGTGAGGCGCCGCTCAAAGGCCCCTTCTCCGTCCGCTTCCTTGTCAAGAATGGTGGCTACCGTGTCGTTGACAACGTCGGTGAGGGCTCTAGCGACACTAGTCTAGAGCTCGTCACCAATGTCACC   300
          ruler .......160.......170.......180.......190.......200.......210.......220.......230.......240.......250.......260.......270.......280.......290.......300

                ** ************ * ******** **   *    *****  **  ** ***** **     ***********    * ** *  *   *    ********* **** ** ** ******** ******** **  * ** *   **
   Os04g25150.1 ATCTCTGAGGTGGAGATCAAGGAGAAGGGTGGCAAGGACTGGGTGGCGCTCAAGGAGTCATCATCTAACACCTGGACGATCAAAAGTGAGGCGCCGCTCAAGGGCCCCTTCTCTGTCCGCTTCCTTGTCAAGAATGGCGGCTACCGCGTC   288
   Os04g26230.1 ATCTCTGAGGTGGAGATCAAGGAGAAGGGTGGCAAGGACTGGGTGGCGCTCAAGGAGTCATCATCTAACACCTGGACGATCAAAAGTGAGGCGCCGCTCAAGGGCCCCTTCTCTGTCCGCTTCCTTGTCAAGAATGGCGGCTACCGCGTC   288
   Os04g25160.1 ATCTCTGAGGTGGAGGTCAAGGAGAAGGGCGGCAAGGACTGGGTGGGGCTCAAGGAGTCAGGCTCTAACACCTGGACACTCAAAAGTGAAGCACCACTCAAGGGCCCCTTCTCCGTTCGCTTCCTTGTCAAGAACGGTGGCTACCGTGTC   288
   Os04g26220.1 ATCTCTGAGGTGGAGGTCAAGGAGAAAGGCGGCAAGGACTGGGTGGGGCTCAAGGAGTCGGGCTCTAACACCTGGACACTCAAAAGTGATGCACCACTCAAGGGCCCCTTCTCCGTTCGCTTCCTTGTCAAGAACGGTGGCTACCGTGTC   288
   Os06g45150.1 ATCTCTGAGGTGGAGGTAAAGGAGAAGGGCACCGGTGACTGGACGGGGCTCAAGGAGTCATCGGCTAACACCTGGACGCTCAAAACCGGGGCAAAACTCAAGGGCCCCTTCTCCGTCCGCTTCCTTGTCAAGAATGGCGGCTACCGCGTC   288
   Os06g45160.1 ATATCTGAGGTGGAGATCAAGGAGAAGGGTGGCAGCGACTGGAGGGGGCTCAAGGAGTCATCGGCTAACACCTGGAAAATCAAAAGTGATGCACCGCTCAAGGGCCCCTTATCCGTCCGCTTCCTTGTCAAGAACGGTGGCTATCGCATC   288
   Os06g44470.1 ATCTCTGAGGTGGAGATCAAGGAGAAGGGTGCCAGCGACTGGACGGCGCTGAAGGAATCATCGTCTAACACCTGGACGATCAAAAGCGGCTCGCCACTCAAGGGCCCCTTCTCCGTCCGCTTCCTCGTCAAGAATGGCGGGTACCGCGTC   288
   Os06g45180.1 ATCTCTGAGGTGGAGATCAAGGAGAAGGGCGGCAAGGACTGGGTGGCGCTCAAGGAGTCGTCGACTAACACCTGGTCGCTCAAGAGTGAGGCGGCGCTCAAGGGCCCCTTCTCCGTCCGCTTCCTTGTCAAGAACGGTGGCTACCGTGTC   288
   Os06g45290.1 ATCTCTGAGGTGGAGATCAAGGAGAAGGGCGGCAAGGACTGGGTGGCACTCAAGGAGTCATCGACTAACACCTGGTCGCTCAAGAGTGAGGCGGCGCTCAAGGGCCCCTTCTCCGTTCGCTTCCTTGTCAAGAACGGCGGCTACCGTGTC   288
   Os06g45230.1 ATCTCTGAGGTGGAGATCAAGGAGAAGGGCGGCAAGGACTGGGTGGCGCTCAAGGAGTCGTCGACTAACACCTGGTCGCTCAAGAGTGAGGCGACCCTCAAGGGCCCCTTCTCCGTCCGCTTCCTTGTCAAGAACGGTGGCTACCGTGTC   288
   Os06g45190.1 ATCTCTGAGGTGGAGATCAAGGAGAAGGGCGGCAAGGACTGGGTGGCGCTCAAGGAGTCGTCGACTAACACCTGGTCGCTCAAGAGTGAGGCGGCACTCAAGGGCCCCTTCTCCGTCCGCTTCCTTGTCAAGAACGGCGGCTACCGTGTC   288
   Os04g25190.1 ATCTCTGAGGTGGAGGTCAAGGAGAAGGGCGGCAAGGACTGGGTGGCGCTCAAGGAGTCGTCGTCTAACACCTGGACGCTCAAAAGTGAGTCGCCGCTCAAGGGCCCCTTCTCTGTCCGCTTCCTTGTCAAGAATGGCGGCTACCGTGTC   288
   Os06g45200.1 ATCTCTGAGGTGGAGGTCAAGGAGAAGGGTGGCAAGTACTGGGTGGGGCTCAAGGAGTCGTCGACTAACACCTGGACGCTGAAAAGTGAGGCGCTGCTCAAGGGCTCCTTCTCCGTCCGCTTCCTTGTCAAGAACGGCAGCTACCATGTC   450
          ruler .......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450
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                 ****  * ** ***** * *  *** *  *  *** * *  ** **** *** *** *  ** *    
   Os04g25150.1 GTCGATGATGTCATCCCCGAAAGCTTCACTGCTGGCTCTGAATATAAGAGTGGCATCCAACTCTAA---   354
   Os04g26230.1 GTCGATGATGTCATCCCCGAAAGCTTCACTGCTGGCTCTGAATATAAGAGTGGCATCCAACTCTAA---   354
   Os04g25160.1 GTCGATGATGTCATCCCTGAAAGCTTTACTGCCGGCTCTGAATATAAGAGTGGCATCCAACTCTAA---   354
   Os04g26220.1 GTCGATGATGTCATCCCTGAAAGCTTTACTGCCGGCTCTGAATATAAGAGTGGCATCCAACTCTAA---   354
   Os06g45150.1 GTCGACGATGTCATCCCTGAAGCCTTCAAGGTCGGCTCCGTCTATAAGAGTGGCATCCAGCTCAAGTAA   357
   Os06g45160.1 GTCGACGATGTAATCCCCGAAACCTTTAAGGCCGGCTCCGTCTACAAGAGTGGCATCCAGGTCCAGTAA   357
   Os06g44470.1 GTCGACGATGTCATCCCCGAAAGCTTTACGGCCGGCTCTGTCTACAAGAGTGGTATCCAGCTCTAA---   354
   Os06g45180.1 GTCGACGACGTCATCCCCGAAAGCTTTACGGCCGGCTCTGAATACAAGAGTGGTATCAACGTCTAA---   354
   Os06g45290.1 GTCGACGACGTCATCCCCGAAAGCTTTACGGCCGGCTCTGAATACAAGAGTGGTATCAACGTCTAA---   354
   Os06g45230.1 GTCGACGACGTCATCCCCGAAAGCTTTACGGCCGGCACTGAATACAAGAGTGGCATCAACATCTAA---   354
   Os06g45190.1 GTCGATGACGTCATCCCCGAAAGCTTTACGGCTGGCTCTGAATATAAGAGTGGCATCAACATCTAA---   354
   Os04g25190.1 GTCGACGATGTCATCCCTGGAAGCTTTACAGCTGGCTCTGAGTACAAGAGTGGAATCCAACTCTAA---   354
   Os06g45200.1 ATCGACAACGTCATCCCTGAAAGCTTTACAGCTGGCACTGAATACAAGAATGGCATCAACCTCTAA---   516
          ruler .......460.......470.......480.......490.......500.......510.........



Ory s 2 NUCLEOTIDE ALIGNMENT OF 1000 BP UPSTREAM REGION

                                                                                                                                                                                                                                                              *            
LOC_Os04g25150.1 ------------TGAGGAGGTGACTAATTCTCATAATTATTAATAAGT---TAAAAAATTACGTGGAGA-AGAGATGGGACCGC-ATAGATGTCGTACGCTAGCGAAACAACCAGGACCGCCAAACTTGCATCTACTTAAAGC---AATAGTATGAGTCCCTCG-ATGAAAATGCCTAC-CAAAGATCTCCATGCTGCACCGCACATCCAT-GCTAGGTTTTCATACCGGTCCATAAAC--ACTCCTTTA   225
LOC_Os04g26230.1 -----------------------CTAATTCTCATAATTATTAATAAGT---TAAAAAATTACGTGGAGA-AGAGATGGGACCGC-ATAGATGTCGTACGCTAGCGAAACAACCAGGACCGTCAAACTTGCATCTACTTAAAGC---AATAGTATGAGTCCCTCG-ATGAAAATGCCTAC-CAAAGATCTCCATGCTGCACCGCACATCCAT-GCTAGGTTTTCATACCGGTCCATAAAC--ACTCCTTTA   214
LOC_Os04g25190.1 ---------------------CATTATCTTCCTTGGGTTTTAATGTGTCCTTATAAGCTTCTATGGA--------TCGAACTACCATGGGGGTTTTAAA--AGAATGGCATTTGTTCATATTGAAGTTACCAAGGACTGTCTT---TGTGTAGGGAGATCGGTGCATAAATACTCCTCCATGGAGGTGCTCGAGCTGCTGGCCCAAGCAAA-ACTTGGTTTTC-CCCAAGTCCTTCAATCAAGCTCGATA   214
LOC_Os04g25160.1 CCCCTGGAGTTTTTAAACCGGGACTAAAGATGTTTATAGTCCCGATTTTTAATACAACCGGGACTATTGTGAAATCTGGTCGACCGACCAAAGATGGTTTCTCCACCAGTGTCAAGCACACCCTCCAAATCTCCATCAGCGCT---TGCCCAAGGACATCCTCTCACCTGTAGCTCTCATGTTGCATGACTGTAACAACATGTGCACCTGCCAATTAAAAT----TAAATTGAATTTAAAGTGCACTCTT   243
LOC_Os04g26220.1 CCCCTGGAGTTTTTAAACCGGGACTAAAGATATTTATAGTCCCAATTTTTAATACAACCGAGACTATTGTGAAATCTGGTCGACCGACCAAAGATGGTTTCTCCACCAGTGTCAAGCACACCCTCCAAATCTCCATCAGCGCT---TGCCCAAGGACATCCTCTCACCTGTAGCTCTCATGTTGCATGACTGTAACAACATGTGCACCTGCCAATTAAAAT----TAAATTGAATTTAAAGTGCACTCTT   243
LOC_Os06g45180.1 --------------------TCTCGAGCGAGTTCTACACGCATGATGTCCCTTCCG-CT-GCATGAATG--GAAGCACGCCCCC-GACC---------CCCACCACCCG-ATCAAAATCAATCAACCATCATTCCGCGGCGCT---TGCCTATGGACCTCCTTTCACGTCTAGCTCTCAACTTGCATGGATGTAACAGCATGTGCACTTGCCAATAAAAAAAATATCAATTAAATTTATAGTGTACTCTT   212
LOC_Os06g45290.1 -------------CATGCCCTCTCGAGCGAGTCCTGCACGCATGATGTCCCTTCCA-CT-GCATGAATG--GAA---TGCCCCC-GACC---------CCCACCACC-G-ATCAAAATCAATCAACCATCATTCCCCGGTGCT---TGGCCATGGACCTCCTTTCACGTCTAGCTCTCAACCTGCA-GGATGTAACGACATGTGCACTTGCCAATAAAAAAT---TCAACTGAATTTATAGTGTACTCCT   211
LOC_Os06g45190.1 -------CACTTCCACGCCCTCTTAAGTGGTTCCCGCACACATGATGTCCCTTCCC-CTTGCACGATTG--GAGGCATGCCCTCTAATG---------CCCACCACCCC-GTCAAAATCCATCCACCATCCTTCCCCGGTGCT---TGCCCATGTACCTCCTCTCACATGTAGCTCTCATGCTGCATGGATGTAACAATGTGTGCACCCGCCAATTAAAAA----TCAATTGAATTTAAAGTGTACTCTT   223
LOC_Os06g45230.1 ------------CGACAGGGACTCAAACAAAG---GCATGCAGAAACTGCTGACTTTCGTATGCAATTTAACACATCACTCCTTACACCA---CTGATCTTTGCTCGGGCGTCAAAATCAGCAAATATCCATGCAAAAAAGGC---AATATTGCAAAGAAAATAAAACGGTACTCCGTACTTCATTAGTTTGGAACTCGGCTAGCCACTGCCACTTGGCTA-----TAATTACGGTGACAATACTTTCTA   224
LOC_Os06g45150.1 ---------------ATCCAACGGGAATACAATCAATAAGCTGCTGACGCTAGTGGCCACAAGTAAAATTAAGAATATCTAGTCTAAAAAAAGTTTATTCTGTCAAAACATTCAGATAAAAAATCAACGGGACCATATGTAATGAGCAGTTCAGGAAAAAAAAAACAATCCATCTGCTTTCTTGAACCACAAAATTCAAGAGAATCGCCATCAAGCTCCTTGAGTTTTCATGTATTGAAAATTTCAGAAG   235
LOC_Os06g45160.1 --------------------------------TTGTTCGACATACCATATTATGACCTGAAACTATAAGCAGCATTGGTGGTTCT--------TTTAGCTTATTCAGAAGTTAAAACAAACTATATATTTGTGGATGTGTTCT-AGTGTTCTAACGGATGATGGATTATATATGAACTATGTTTATTACAATAATTCAAGGGCACAACAA--AAGAATAGATAATCATTTTCCGTTAAAAATATATTATA   207
LOC_Os06g44470.1 ---------------------TATTAATATCTAATCTGGTTTTAGGTTGCTATATTTTTAGGATGGAAAGGGTAATAATTGATCTCTTAGG---TTGGTGCATCACTACATCGCCTTCTTTTGTTGTGATTTGCGATTATGGC---CGGGTTTATATATACTGCCTAAAACCCTTCTCT-GAGTCTCGCTCTTAATTCTGAGAGCATTTGTACATTTTGTAGGGGCTCAAGCTAGGGAAAGTCTTTTTTA   222
LOC_Os06g45200.1 ---------------------------------------------------AGTACATATGTATGTCCAAATCAATGCAGCCCATTTCTCCTTTTTAGCTTGTCAAAAATGTTGTTTACAGTTTTTTTTTAAAAAAAAAAATT---TGTGGAAAGAAATTGTTGAATCGATCACTCCGTGACATGAAACTACAAGCATAAAGAATCAGCACATCGTTTAGCTTATTCAGATGCTAGAACAAAATGTAAGT   196
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150.......160.......170.......180.......190.......200.......210.......220.......230.......240.......250

                                                                                   *                                                                                       *                              *                                                                
LOC_Os04g25150.1 GGGAGATGC--TCGAGCAATAGG------CCCAAGCAGAACTAGGTTTTCCCCAAGTCCTTCA-TCTCAAGCTCAATATTAAGATAA-GCCATTGC---TTGT-TTAATGTCCTGTGTGGTGCCAAGGATATTTAGATAA-TTGACATAGACCGA--------GATG-ATA--CAAAATGCATTCAGGGATTTCTTTATAAACACAGGGGGACAATCATAATTCTTTGGGAA-ACCTCTCTTTAGGAGAT   448
LOC_Os04g26230.1 GGGAGATGC--TTGAGCAATAGG------CCCAAGCAGAACTAGGCTTTCCCCAAGTCCTTCA-TCTCAAGCTCAATATTAAGATAA-GCCATTGC---TTGT-TTAATGTCCTGTGTGGTGCCAAGGATATTTAGATAA-TTGACATAGACCGA--------GATG-ATA--CAAAATGCATTCAGGGATTTCTTTATAAACACAGGGGGACAATCATAATTGTTTGGGAA-ACCTCTCTTTAGGAGAT   437
LOC_Os04g25190.1 TTAAGACAA--GCCATTGCTTA-------TTTAGGAGAGAATCTATTCTATACTGCTGATTTT-GTTTGAGTTCAGCGATTTGCCATCGACATTGTCTTTTAT-TTAATGTCCTCTATGGTGGCAATGATATTTAGATCA-TAGACATAGACCGA--------GATG-ATATACAAAATCCATTCAGGGATTTCTTTGAAAACACATGTGGACAATCATAATTGTTTGAATA-ACCTCTCTTCTAGAGAT   442
LOC_Os04g25160.1 GTTTGAAGC--ACGATCTACACC--------GACTTGTAGGATTATTTCCCCCAAGGCCATGT-GCTCCTTTCCACCTATGCCTCATCAATTCGCCATCTCTTATTCCTTTCAAATTTATTTCATCGACTGCCACCGCCGTTCGATATCCAGCTA--------GGGGCGCACTACCATATTAATTAGCATCAGCACCATCTAGCCATGTATGCAAACCCATGTCTCAGAT---ATAGAGCCACAACGGGG   471
LOC_Os04g26220.1 GTTTGAAGC--ACGATCTACACC--------GACTTGTAGGATTATTTCTCCCAAGGCCATGT-GCTCCTTTCCACCTATGCCTCATCAATTCGCCATCTCTTATTCCTGTCAAATTTATTTCATCGACTGCCACCACCGTTCGATATCCAGCTA--------GGGGCGCACTACCATAATAATTAGCATCAGCACCATCTAGCCATGTATGCAAACCCATGTCCCAGAT---ATAGAGCCACAACGGGG   471
LOC_Os06g45180.1 TTTTATTGT--ACAATCTACACCAAGACCTAGAATTGTTGGATTATTTTCAT-AAGGCCACGT-GTTCCTCCCCACATACGCCTCGTCGAGTTGTCATCTTGTATTCCTATCAAATGTATTGCATCAACTGCCGCCACCGCTCGATATCCAGCTAGCTGCCTAGGTGTGCTCTACCAATTTACTTAGCACCAGCCCCATCTCACCATAAATGCTAACCTATGTCCCCTATCGAGCAGAGCCGCAACGGGC   458
LOC_Os06g45290.1 TTTTAATGT--ACAATCTACACCCAGACCTAGAATTGTTGGATTATTTTCAT-AAGGTCACGT-GCTCCTCCCCACATACGCCTCATCGAGTTGTCATCTTGTATTCCTATCAAATGTATTGTATCAACTGCCACCACCGCTCGATATCCAGCTAGCTGACTAGGTGTGCTCTACCAATTTACTTAGCACCAGCCCCATCTCACCATAAATGCTAACCTATGTCCCCTATCGAGCAGACCCGCAACGGGC   457
LOC_Os06g45190.1 GTTTGAAGT--ACAATCTACACTAACATCTGGAATTGCAAGATTATTTTCCCCAGGGCCATGC-GCTCCTCCCCACCTATGCCTTGTCGAGTTGTCATCTTGTATTCATGTCAAATGTATTGCAATGACTGCCACCACCACTCGATATCCAACTA--------GGTGTGCTCTACCATATTAATTAGCACCATCCCCATCTCGCCATAGACGCTAACCTATGTCCCTTCTCA--CAGAGCCACAATGGGC   460
LOC_Os06g45230.1 GACAGGGGTTGGTAAGCTGCTGC--------TATGTACT-GATCATAGCCTT-----GCAAGT-ACTAAAATCCAACGGTGGCAAAC--AATCTTGATGACGTGATGC-ACCATATAGGATGAAATGGAATTAACTAC-ATTTAGTATGGACCAA---------CTGTATAGATTTATAA-GATTAGCACCGGCCCCATCTTGTCATTGACGCTAACCTATATCCCCAATC--GCAGAGCTGTAACAGGC   443
LOC_Os06g45150.1 GAACAAAACAAAGGAGCTCAAGA--------AAAACATGGCTCAGTTGCAAGCAAATGAAC-C-TCTCAACTAGCGGACCCATCGTGCTGCCCGCAGCCCCCTGCCCATGTGGGATCGA-TAT-GCCATCGACGAGGCTGACCCATCGCAACAGAACTAAA-GCTTGTATACCCTTCATCCCAAAATAAGCTCATTTATA-GGTTTCTGTATCCAATCGAGCTTAAAAAAGTAGCTCAGTTGCAACCCCA   471
LOC_Os06g45160.1 GTGAGTGATGAACCTA-TCATCG--------CTTACTCCCACCACCACCTGATATGTGGGTTC-TATTGAATAGTGAGTCATGCAAACGGTTCCT--TCTCAAACCTAAACATGTTCAAATATTGTTTGTAGCAACGCACGGGTGTATTTACCTAGTTAAC-ACC---ATGTGTCGAAACTCGAAA-GAGTTTGCCTATGTGACATATACTTTGGATATATATATGCCAAAAATCTCCACTTAAATACTA   440
LOC_Os06g44470.1 TCATTCGATTGATCATTAACTCG-------TTCCATGTACCCAACTTGTAAGAAAGTGTTTTT-TTTTCACTAGAGGAATAATGTGC--ACTCGTTGTTTCATGCATGCATGTCACCTAAAAAGTTAAAAAGTTATAGAAAGCTGATAAGATATA--------CCGATATGTGATATATCACTTCACAAACATGTAAATTTAAAT-TCAACTTACGCAAATAGAAAAAAATTAGTATAAGTATAGTAAAT   453
LOC_Os06g45200.1 CGCATTAAT-AATATCTCCAACATGA----ATAAGTGGTAATGGATAGAATGGAAGCGAAGCCAGCTTTGAGAGGTGCTAAGTTAAGCTTCATATCATATGAGGTCACCTTCAAGGTCGGTGAGGCCTCTAGCGGAAAAAGTCTGGAGCTCGTCACCAACGTCGCCATCTCTAAGGTGGAGATCAAGGAGAAGGGCAGCAAGGACTGGGTGACGCTCAAGGAGTCGTCAACTAACACATGGACAATCAAA   441
           ruler .......260.......270.......280.......290.......300.......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450.......460.......470.......480.......490.......500

                                                                      *                                                                                           *                                                                         *                              
LOC_Os04g25150.1 ATCTATTTAATTGATTGAATCACATCCTTCC-GGATTGTTTTGATCCGTACATTGATCGCTGCA----GGCGAACAATAT----AGATGTTGCA--ATTTCCTTT---CGGATTTGGGATCTTGAGTCCTTCAGGGACTCTCAGATAAAGTTCCA-AAT-CTAATGCCCCATACAAGTATGCGGTCAATAGATCCATCAACCGCATGTGTCGGTTCACATGCTCCATGAACAGATCATGA--GGAGGTGA   680
LOC_Os04g26230.1 ATCTATTTAATTGATTGAATCACATCCTTCC-GGATTGTTTTGATCCGTACATTGATCGCTGCA----GGCGAACAATAT----AGATGTTGCA--ATTTCCTTT---CGGATTTGGGATCTTGAGTCCTTCAGGGACTCTCAGATAAAGTTCCA-AAT-CTAATGCCCCATACAAGTATGCGGTCAATAGATCCATCAACCGCATGTGTCGGTTCACATGCTCCATGAACAGATCATGA--GGAGGTGA   669
LOC_Os04g25190.1 ATCTACTTAACTCTTTGAACCACAACCTTCC-GGATTGTTTCAATCCATACCATGATCGCTGCA----TGTGCACACTAT----ACATGTTGCA--GTTTCCTTT---TGAATTTGTGATCTTGTGTCCTTTAGGGACTCTCGTATAAAATTCCA-AAT-CTAATGACCCATAAAAGTATGCCGTCAATACATCCATCAACTTCATGCATGGGTCCACATCCTTCATGAACAGAACATCT--GGAGGTGA   674
LOC_Os04g25160.1 CAGCACCTGGGACCCTCCATCACCACCATG--GTGCCATCAACATTGAACTGTTGATTGCACCTCTGCCAAGAATACTATATATGCATGCCACACGGTGCCCCTC---GGTGC-CTTGCTCATCATTCCT-----AACCATTTTCTCAGCCACC------CATCTATCTTCCACTGGCATATCCACCCCCCTCCCAATTTGATCATGCATGGGTCCACATGCTCAATGAACGGATCATGA--GGAGGTGA   702
LOC_Os04g26220.1 CAGCACCTGGGACCCTCCATCACCGCCATG--GTGCCATCAACATTGAACTGTTGATTGCCCCTCTGCCAAGAATACTATATATGCATGCCACACGGTGCCCCTC---AGTGC-CTTGCTCATCATTCCT-----AACCATTTTCTCGGCCACC------CATCTATCTTCCACTGGCATATCCACCCCCCTCCCAATTTGATCATGCATGGGTCCACATGCTCAATGAACGGATCATGA--GGAGGTGA   702
LOC_Os06g45180.1 CAGCACATGA-CCCATCTGTCACCGCCATG--ATTCCATCAACATCTAGCTGTTGATGGCCTCTCTGTGACATATACTAT----GGATGCTACACGGTGCCCCTC---TATGTGCCTGGCCATCACTCCC-----GACCGTTAGCTCTACCACC------CCTCTGTTTTCCGTTAGCATCTTCACCCCT-----AATATTTTCGTGTCTTGGTCCATATCCTCCATAAACGAAACATCA---CAAATTT   679
LOC_Os06g45290.1 CAACACATGAGCCCATCCGTCACTGCCACG--GTTCCATCAACATCTAGCTGCTGATGGCCCCTCTGCAACATCTACTAT----GGATGCTACACGGTGGCCCTT---TGTGTGCCTGGCCATCACTCCC-----GACCGTTAGCTCTACCACC------CCTCTGTTTTCCACTAGCATCTTCGCCCCT-----AATATTTTCATGTCTTGGTCCATATCCTCCATAAACGGAACATCA---CAAATTT   679
LOC_Os06g45190.1 TAGCACTTGAGCCCCTCCATCGCTGCCAAG--GTACCATCAACATCGAGCTGCTGATGGCCCCTATGCCACATCTACTAT----GCATGCCACACCGTTGCCC-C---TCTGTGCCTGGCCATCAATCCT-----AACCGTTAGCTCTACCACC------CCTTTGTTTTCCACTAGCATCTTCGCCCCT-----TATTTGTTCATGCGTTGCTCCACATCCTCCATAAACGGCATGATGAGGTAATTCA   684
LOC_Os06g45230.1 CAGCACCTAAGCCCCTCCATTGCCACCATG--GTGCCAGAAACATCGAGCTGTTGATGGCCCTACTTCCAAGTCTACAAT----GTGTGCCACACGGTCCGCCCC---TATGTGCCTTGCCATCACTTCC-----AACCATTGGCTCTAACAACACAGC-CCTCTGGCTTTCACTAGCATCTTCATCCCT-----AATTCGTTCATGCCTTCGTCCACATCCTCCACGAACGAAACATAA--GGAGGTGA   671
LOC_Os06g45150.1 ACAAAGCAAAGCTTCACATACACACATACGATGCGTTAATTACGTTTCTAAAATTACTCCCGCA-TGACACAACCGTGAT---TAGATTTGAGAAAGATAGTGAT--GTGTGTATGTGTTATATTATTTGTTCAAATCTGCTCGTTTAAACTCCAAAATATGCAGATCTGCCATTAAAACCACATTAGGAGTAATATAATTGGTATTGCAAAGCTTTTTT----GGGGGGGAG------GGAGGGGGTGG   705
LOC_Os06g45160.1 TGTTTCCCTATTTTTTCACTCTCACTTACAA---ACTAGT-ACATATACAATATAATAGTAGCA-TGACATCACTATAGAGTATAAATTGATGGCCGGTGATCAGTGGCATGTGCATGTTATATTATTTATTCGATTCCACTCGTTTGAGCTCCAAAATATGCCAAACCGTCATCAAAACCATATTAGGGGTAATATAAGTGGTGTTGTAAAGTTTTTTTTTTTGGAGAGCAGACCATGGGAGGGGGTGA   685
LOC_Os06g44470.1 AATACAAATAAAAGATAAATTATAGTAACTC---ATTAAAAAAAGAGAAGAGATGAGGACAATA----CATGAAAAAAAT----AATTTTGTAAAACCTGGTCACATGCATGTTGGTGATAGACCATATT-CGAAACAAGTCACATAGGATAACCTACAACTAAATTCATGCGTTAAT-TAATGAATTTAGGGAGAGGACACGTGTCAACTTGTGAATATGGTTTCTCACCAATGTGCTTGAGACAAGGC   690
LOC_Os06g45200.1 AGTGAGGCGCCGCTCAAAGGACCCTTCTCCATCCGCTTCCTTGCCAAGAATGGTGGCTACCGTGTTGTTGACGACGTCATCCCCGAAAGCTTTACGGCCGGCTCTAAATATAAGAGTGGCAT-CAACATCTAAGTGATAGACATGTGTGTTTTTATTTTGAAATAATTCTTAACCTCTCTATAATTCTTTTTTATTTCAAAAGAGAGATCAAGTCTGCATTCGGGGAAGCCAATAATTAATTTTCTATGG   690
           ruler .......510.......520.......530.......540.......550.......560.......570.......580.......590.......600.......610.......620.......630.......640.......650.......660.......670.......680.......690.......700.......710.......720.......730.......740.......750

                  *                                 *                          *   * **       *  *                                     * ** *     *  *          *   * ***   *  *       *       *     **        * *   *  *                 *                               *
LOC_Os04g25150.1 TTAATTAT-CATTATTCTAAGTTT-AAAAAACATAAGTAGAGAAGAAATGGGACCACATAGCTGATTTTTGGGAGGCCTGCAT-GCCCTAGGCTA--------------------GCGAAACAACCGGGACCACCCAACTAGCATC-TGTTTATAGCAATTGTATAAGAACCCCTCAATGAAAAAGTCTACCAACGATCTCCACGC----------ATCTAT-GCCT-AGTTTGCTTACCCTCCCTCCAC   894
LOC_Os04g26230.1 TTAATTAT-CATTATTCTAAGTTTTAAAAAAAATAAGTAGAGAAGAAATGGGACCACATAGCTGATTTTTGGGAGGCCTGCAT-GCCCTAGGCTA--------------------GCGAAACAACCGGGACCACCCAACTAGCATC-TGTTTATAGCAATTGTATAAGAACCCCTCAATGAAAAAGTCTACCAACGATCTCCACGCTGCACCGTGCATCTAT-GCCT-AGTTTGCTTACCCTCCCTCCAC   894
LOC_Os04g25190.1 TTAATTCT-CATTGTTCTAAGCT-----AAAAAAAAGTAGAGAAGAGATGGGATCACATAGCTAATTTTTGGGAGGCCTGCAT-GCCGTAGGCTA--------------------GCGAAACAACCAGGACCACCCAACTAGCATC-TATTTATAGCAACTGTATAAGAGCCCCTCGACGAAAAAGTCTACCAACGATCTCCATGCTGCACCGTGCATCTAT-GCCT-AGTTTTCTTACCCTCCCTCCAC   894
LOC_Os04g25160.1 CTAATTCT-CATTATCT----------ATAAGTTAAA--------------------ATGGCTGCTTTTTGGGAGGCCTGCAT-GCCCTACGCTA--------------------GCGAAACAACCGGGACTACCAACCTTGCATC-TATTTAAAGCAATTGTATAAGAGTCCTTCAACGAAAATGGCTGCCAACGATCTCCATGCTGCACCGCACATT--T-TCTT-ACCACCCCCTCCCCCCT-CCGC   894
LOC_Os04g26220.1 CTAATTCT-CATTATCT----------ATAAGTTAAA--------------------ATGGCTGCTTTTTGGGAGGCCTGCAT-GCCCTACGCTA--------------------GCGAAACAACCGGGACTACCAACCTTGCATC-TATTTAAAGCAATTGTATAAGAGTCCTTCAACGAAAATGGCTGCCAACGATCTCCATGCTGCACCACACATT--T-TCTT-ACCACCCCCTCCCCCCT-CCAC   894
LOC_Os06g45180.1 TTATTATT-CGCAATTT----------AAAAAATAAGTAGAGAAAACATGGGAATGCATAGCTACCTTTTGAGAGGTCTGCAT-GTCCTGCACCA--------------------GTGAAACAATCGGAACTACCAAGTTTGCACC-TATTTATAGGAATTGTATTAGAGTTGCTCGACGAAAAAGCCGGCCAACGATCTCTATGCCGCACCGTGCATCCAT-GCCT-GGTTTTCTTTGCCCCCTGCCAC   894
LOC_Os06g45290.1 TTATTATT-TGTAATTT----------AAAAAAAAAGTACAGAAAACATGGAAATGCATAACTACTTTTTGAGAGGTCTGCAT-GTCCTGCACCA--------------------GCGAAACAATCGGAACTACCAAGTTTGCATC-TATTTATAGGAATTGTATTAGACTTGCTCGACGAAAAAGCCGGCCAACGATCTCTATGCTGCATCATGCGTCCAT-GCCT-GGTTTTCTTTGCCCCCTGCCAC   894
LOC_Os06g45190.1 TTTTTATTGTATAACTT----------AAAAAATAAGTAGAGAAGATATGGGAATGCGTAGCTACTTTTTGAGAGGTCCGCTT-GTCCTGCACCA--------------------GCGAAACAACCGGGACTACCAGGTTTGCATC-TATTTATAGGAATTGCATTAGAGTTGCTCAACGAAAGAGCCAGCCAACGATCTCTATGCTGCACCATGCGTCCCT-GCCT-AGTTTTCTTTGCCCCCTGCCAC   900
LOC_Os06g45230.1 TTAATATT-CATTATTTGCAAGTT--AAAAAAAGAAGAAGACAAGAGATGGGACTTCATAGCTGCTTTTTGAGAGGTCTGCAT-ACGCTACGCAA--------------------GCGAAACAACCGGGACTATCCAAATCACATA-TATTTATAGCAATTGTATAAAAGTCCCTCGGCGAAAAAGTCAGCCAACGATCTCCATGCTGCACCGTCAGTCCAT-GCCT-AGTTTTCTTGCCCCCCTACCAC   894
LOC_Os06g45150.1 TTGGATGTCTGGTTTTATTAATTTTTCCTGTTTGGATTAGATATGAGGATTGCATGCCCT-TTACATTTTGAGAGGTCTACATCACTCCATGACATGTGCTAATTTTGCCTGACAGAAAGACAAGCGGGACTACCTATCTTAGATC-TATTTATAGCAATTTTACAAGTGTTTGTCGAAGAACAAGCCGGCCAACGATCTCCATT-TGCACCATACATCCATAGCTT-AGCTTTCTTGCC-TCGC-CACC   949
LOC_Os06g45160.1 TTGGATGTCCGATTT-AGGACTTTTTCCTATTTGAATT--ATATTA-------ATGCACT-TTGCATTTTGAGAGGTCTACATCATTACATGTCA-----------------------AGACAAG----ACTACCAAGCTCGGAGC-TATTTATAGAAATTGTACAAGTGGTTGTCTACAAACAAGCTGGCCAGCGATCTCCATGGTGCACCACACGTCCATAGGTA-AGCTTTCTTGCCCTCGC-CACC   894
LOC_Os06g44470.1 CTCATAAAATTATTTTT----------CCACATGCATG-------------------TTATTTGACTTTTAAGAGGTCTGCAT-GCCCTGCGCTTTTT----------CCTGACAGAAAGACAAGCAGAACTATCAGGTTTGGATC-TATTTATAGACATTGTACAAGTGTTTGTC-ATGAATAAACCAGCTAACGATCTTTATGGGGCGCCGTATGTTTAT-ATTT-GTTTTTCTTATCCTCGC-CACC   895
LOC_Os06g45200.1 TT-ATTTTGTGAAATATG---------CCATCAACAAAATAAAGCATTCCGTATGCCATGTCTGCATGTTG------CTGCAGAGGTATATATCC-----------------------AGACGATTTTGAGTATATTACGTATATAATATTTGTGGGAA------AAAGTATAGTTGGTGAA-ACTTCATCGAGATAGTTTCTTAC-ATTTTATTTTTCTAAAGTTTGAGTACATATGTATATGTATTTC   893
           ruler .......760.......770.......780.......790.......800.......810.......820.......830.......840.......850.......860.......870.......880.......890.......900.......910.......920.......930.......940.......950.......960.......970.......980.......990......1000

                  ***   *     *             *   *     *        *   *                                                            
LOC_Os04g25150.1 CATAAATACGCACCCAAC--TGTAACATGTATCACCAAACATATCGATCCATCCCTGTACCAGTCAAGAAACAAGGAAGATTACACCAACAAACAAACTAGCTAGCCAATG  1003
LOC_Os04g26230.1 CATAAATACGCACCCAAC--TGTAACATGTATCACCAAACATATCGATCCATCCCTCTACCAGTCAAGAAACAAGGAAGATTACACCAACAAATAAACTAGCTAGCCAATG  1003
LOC_Os04g25190.1 CATAAATACGCACCCATC--TGCAACATAGATCACCAAACATATCGACCAATCCCTCTTCCAGTCAAGAAAAAAGGAAGATTACACCAACAAACAAACTAGCTAGCCAATG  1003
LOC_Os04g25160.1 CATAAATATGCACCCAGC--TGCAACATGGATCACCGAACACATCGATCCATCCCTCTACCAACCAAGAAACAAGAAACATTACACCAAAAAACTAGCTAGCTAGCCAATG  1003
LOC_Os04g26220.1 CATAAATATGCACCCAGC--TGCAACATGGATCACCGAACACATCGATCCATCCCTCTACCAAGCAAGAAACAAGAAACATTACACCAAAAAACTAGCTAGCTAGCCAATG  1003
LOC_Os06g45180.1 CATAAATACACACCCAGC--TGCAATATGGATCACCAAACACCTCGATCCATCCCTCTACCCTTCAAGAAACAAGAAAGACAACACCAACAAACTAGCTAGCTCACCAATG  1003
LOC_Os06g45290.1 CATAAATACGCACCCAAC--TACAACATGGATCACCAAACACCTCGATCCATCCCTCTACCCTTCAAGAAACAAGAAAGATAACACCAACAAACTAGCTAGCTCGCCAATG  1003
LOC_Os06g45190.1 CATAAATACGCACCCAGC--TGCAACATGGATCACCAAACACATCGATCCATTCCT------TTCAAGAAACAAGAAAGACAACACCAACAAACTAGCTAGCTCGCCAATG  1003
LOC_Os06g45230.1 CATAAATACGCACCTAGC--TGTAAGATGGATCACAAAACACATCGATCCATCCCTCTACCAGTACATAAACAAGAAAGATAACACCAAAAAATTAGCTAGCTCGCCAATG  1003
LOC_Os06g45150.1 CATAAATACATGCCCACATATGCAACATCAATCACCAAAATCATCGATCCAATG---------------------------------------------------------  1003
LOC_Os06g45160.1 CATAAATACGTGCCCAGC--TGCAACATCAATCACCAACCACATTGATCCATCCCTCTATCAATCAAGAAACAAGCAAGATTATTCTAGCCAACTAGCTAGCTTGCGAATG  1003
LOC_Os06g44470.1 TATAAATACATATCTTGT--TGCAACATCTATCACCCAACTCATCGATCCATCCCTCTATT-ATCAAGAAACAAACAAGATTACTCCAGCTAACTAGCTACCTTGGCAATG  1003
LOC_Os06g45200.1 CATATCAATGAAGCTCGTTTATCTTCTTTAGTATGACAGTATGACAAA-AATGCTACAAAAGTCGCATTTACAATAGTGATTGTTTTGTGACCACAAATTGTTCAACTATG  1003
           ruler ......1010......1020......1030......1040......1050......1060......1070......1080......1090......1100......1110.



Ory s 2 NUCLEOTIDE ALIGNMENT OF 3’UTR and 5’UTR REGIONS

                                                                                                                                                                                                                                                                                 
LOC_Os04g25160.1_5-UTR ---------------------------------------GAACACATCGATCCATCCCTCTACCAACCAAGAA-ACAAGAAACATTACACCAAAAAACTAGCTAGCTAGCCA------------------------------------------------------------------------------------------------------------------------------------------    72
LOC_Os04g26220.1_5-UTR -------------------------------------------------------------ACCAAGCAAGAA-ACAAGAAACATTACACCAAAAAACTAGCTAGCTAGCCA------------------------------------------------------------------------------------------------------------------------------------------    50
LOC_Os06g45180.1_5-UTR -------------------------------------------------------------------------------AAAGACAACACCAACAAACTAGCTAGCTCACCA------------------------------------------------------------------------------------------------------------------------------------------    33
LOC_Os06g45190.1_5-UTR ---------------------------------------AAACACATCGATCCATTCCT------TTCAAGAA-ACAAGAAAGACAACACCAACAAACTAGCTAGCTCGCCA------------------------------------------------------------------------------------------------------------------------------------------    66
LOC_Os06g45290.1_5-UTR ---------------------------------------AAACACCTCGATCCATCCCTCTACCCTTCAAGAA-ACAAGAAAGATAACACCAACAAACTAGCTAGCTCGCCA------------------------------------------------------------------------------------------------------------------------------------------    72
LOC_Os06g45230.1_5-UTR ---------------------------------------------------------CTCTACCAGTACATAA-ACAAGAAAGATAACACCAAAAAATTAGCTAGCTCGCCA------------------------------------------------------------------------------------------------------------------------------------------    54
LOC_Os04g25150.1_5-UTR ------------------------------------ACCAAACATATCGATCCATCCCTGTACCAGTCAAGAA-ACAAGGAAGATTACACCAACAAACAAACTAGCTAGCCA------------------------------------------------------------------------------------------------------------------------------------------    75
LOC_Os04g26230.1_5-UTR ------------------------------------ACCAAACATATCGATCCATCCCTCTACCAGTCAAGAA-ACAAGGAAGATTACACCAACAAATAAACTAGCTAGCCA------------------------------------------------------------------------------------------------------------------------------------------    75
LOC_Os04g25190.1_5-UTR ------------------------------TAGATCACCAAACATATCGACCAATCCCTCTTCCAGTCAAGAA-AAAAGGAAGATTACACCAACAAACAAACTAGCTAGCCA------------------------------------------------------------------------------------------------------------------------------------------    81
LOC_Os06g44470.1_5-UTR ------------------------------------ACCCAACTCATCGATCCATCCCTCTATTA-TCAAGAA-ACAAACAAGATTACTCCAGCTAACTAGCTACCTTGGCA------------------------------------------------------------------------------------------------------------------------------------------    74
LOC_Os06g45160.1_5-UTR ---------------------------------------AACCACATTGATCCATCCCTCTATCAATCAAGAA-ACAAGCAAGATTATTCTAGCCAACTAGCTAGCTTGCGA------------------------------------------------------------------------------------------------------------------------------------------    72
LOC_Os06g45150.1_5-UTR ------------------------------------------------------------------------------------------CA--------------------------------------------------------------------------------------------------------------------------------------------------------------     2
LOC_Os04g25150.1_3-UTR GTAAGAGGCATGCATACTCTTGTGTT---GGGTCACATGAGAATTATGAACCTCTAAATAATTATCTCTT------AAAAGAGATCACG-CCATGTTTGAGCGAGCGAATAATTAATTTTCT---------------GTGGCTACTTTTTTG-TAATAGGCTGGTG-TTAAAATAAGGCATAC-ATGTGTACT-CCAAAATATTGTTGTGGAGCTATAT-GCGA-GCATGGTTTTGAATATATG-TTATT   218
LOC_Os04g26230.1_3-UTR GTAAGAGGCATGCATACTCTTGTGTT---GGGTCACATGAGAATTATGAACCTCTAAATAATTATCTCTT------AAAAGAGATCACG-CCACGTTTGAGCGAGCGAATAATTAATTTTCT---------------GTGGTTAGTTTTTTG-TAATAGGCTGGTG-TTAAAATAAGGCATAC-ATGTGTACT-CCAAAATATTGTTGTGGAGCTATAT-GCGA-GCATGGTTTTGAATATATG-TTATT   218
LOC_Os04g25160.1_3-UTR GTAACAGGCATGCATACTCTTGTGTT---GGGTCATATTGGAATTATGAACCTCTAAATAATTATGTCTT------AAAAGAGATCACT-CCATGTTCGAGCGAACCATTAATTAATTTTCTATTAATTAATTTTCTGTGGTTATTTTTTTG-TAATGGGCTAGTG-GCAAAATAAGGCATAC-ATGTGTACT-CCAAAATATTGCTGTGGAGCCATAT-GCAAAGCATGGTTTTGAATATATG-TTATT   234
LOC_Os04g26220.1_3-UTR GTAACAGGCGTGCATACTCTTGTGTT---GGGTCATATTGGAATTATGAACCTCTAAATAATTATGTCTT------AAAAGAGATCGCT-CCATGTTCGAGCGAACCATTAATTAATTTTCTATTAATTAATTTTCTGTGGTTATTTTTTTG-TAATGGGCTAGTG-GCAAAATAAGGCATAC-ATGTGTACT-CCAAAATATTGCTGTGGAGCTATAT-GCAAAGCATGGTTTTG--------------   221
LOC_Os06g45230.1_3-UTR TTCATAGACATGCGTACTCTTGCATT---GGGTTGCATGGGAATCATTAACATCTATATAATTTTGTCTA------AAAAGAGATCGCG-TCGCATGTGAGCGAGCAAACAATTAATTTCCT---------------ATGGTTATTTTTTTGGTAATAGGCCAATG-GCAAAATAAGGCATAA-TTGCGTGGTTCCAAAATATTGTTGTGGAGCTGTAT-GTGA-GCACGATTTTAAATATATG-TTGTT   220
LOC_Os06g45290.1_3-UTR TTAATAGACATGAGTATTCTTGCATT---GGGTTGCATGATAATTATTAACCTCTAAATAATTTTGTCTT------GAAAGAGATCATG-CTATGCGTGAGCAAGCAAACAATTAATTTCTT---------------GTGGTTATTTTGTTG-TAATAAGCCAGTG-GCAAAATAAGGCATAC-ATGTGTCCTTCCAAAACATTGTTGTGGAGCTATAT-GTGA-ACACGATTTCAAATATATG-CTGTT   219
LOC_Os04g25190.1_3-UTR GTAACAGACATGTGTACTCTTG--TT---GGGTCACATGCGAAATATGAACATCTAAATAATCCTCTCTT------AAAAGAGATCGTG-TCATGTTTGAGTGAGCAAATAATTA-TTATTT---------------TTGGTTATTTTGTTG-TAATAGGCCGATG-GCAACATAAGGCATAC-ATGTGTCCTTCCAAAATATTGCTGCGGAGCTGTAT-GTGA-GCATTGTTTGGAATATATG-TCATT   216
LOC_Os06g45180.1_3-UTR TTAATAGACATGCGTACTCTTGCATT---GGGTTGCATGATAATTATTAACCTCTAAATAATTTTGTCTT------GAAAAAGATCACG-CTACGCGTGAGCAAGCAAACAATTAATTTCTT---------------GTGGTTATTTTGTGG-TAATAAGCCAGTG-GTAAAATAAGGCATAC-ATGTGTCCTTCCAAAACATTGTTGTGGAGCTATAT-GTGA-ACACGATTTCGAATATATGGTTGTG   220
LOC_Os06g45160.1_3-UTR ----TGGACATGCATGTCCTTGCATT---AGGTCACATGGAAATTATTAGCCTCTAAATAATTATCTATTCAA---AAGAGAGACCGAGTCTGCATGTGAACACGTCAATAGTTAAATTTCT---------------ATTGTTATTTTGTGA-CAACAGACTATTG-ACAAAATGAAGCATACCATGTGCCCTTCCCACATATTGGTATGGAGCTATAT-GTGC-ACACGATTTTGAATATAT---TGTT   218
LOC_Os06g45150.1_3-UTR ----CGTACACTTGTGCTCTTGCATT---GGATCGCATGGAAATTGTTGATCTCTAAATAATTCTTTTTTAAAAA-AAGAGAGATCGAGTCTGCCTGTGCGCAAGCCAATAATTATTTTTTA------TGGTCCTTCCCGCATATTGTTGTGAAGCTATATATGTGCACATGATTTTGAATACGTTGTTTATGTAGGACTTAT-GGTAAAAAGGTATATTATTTGGTCAGCCTTCACCGAGACGGTTGTT   235
LOC_Os06g44470.1_3-UTR GTAACATACACGTATGCTTTTTTTTTGTTGAGTCGCATGAGAATTTTTAGCCTCTAAATAATTCTATTTT------AAGACAGATTGGGCC-GCCTGCGAGCGAGCCAAAAAATATTTTTCT---------------GTTGTCATTTCATCGGTAATAGTCCATTG-ACAAAATGGATCTGTTTGTCCTTTGTTTTTAAACGG-ACTGAGTACTTAAAT--TGTTGTTAAGATTGTGTTTTATA-CTATA   223
LOC_Os06g45190.1_3-UTR GTGATAGACATGTGTGCTTTTTTTTT--TGAA-------ATAATTCTTAACCTCTCTATAATCCTTTTTTTTTCAAAAGAGAGATCAAGTCTGCATTCGGGGAAGCCAAAAATTAAGTTTCT---------------ATGGTTATTTTGT--GAAATATGCCATCA-ACAAAATAAAGCAT---------------------------------------------------------------------   154
                 ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150.......160.......170.......180.......190.......200.......210.......220.......230.......240.......250

                                                                                                                                                               
LOC_Os04g25160.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    72
LOC_Os04g26220.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    50
LOC_Os06g45180.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    33
LOC_Os06g45190.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    66
LOC_Os06g45290.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    72
LOC_Os06g45230.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    54
LOC_Os04g25150.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    75
LOC_Os04g26230.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    75
LOC_Os04g25190.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    81
LOC_Os06g44470.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    74
LOC_Os06g45160.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------    72
LOC_Os06g45150.1_5-UTR ----------------------------------------------------------------------------------------------------------------------------------------     2
LOC_Os04g25150.1_3-UTR TATATAAGATACTAGGTGATTCCCCGCGCTTT--------------------------------------------------------------------------------------------------------   250
LOC_Os04g26230.1_3-UTR TATATAAGATACTAGGTGATTCCCCGCGCTTTGCTGCCG-------------------------------------------------------------------------------------------------   257
LOC_Os04g25160.1_3-UTR TATATAAGATATATGGGAAAAAGTATATTTGG--------------------------------------------------------------------------------------------------------   266
LOC_Os04g26220.1_3-UTR ----------------------------------------------------------------------------------------------------------------------------------------   221
LOC_Os06g45230.1_3-UTR TATAGAAGATGTATCGAAAAAAAT-ATATTTGGTCAGCTTTCATTAAGATGATTGTGTGGATTTGATTTCCCAAAGTTTGAGT-----------------------------------------------------   302
LOC_Os06g45290.1_3-UTR TATAGTGGATGTATGGAAAAATGTTATATTTGGTTAGCTTTCATTAAGACGATTGTGTGTATTTGATTTCTCAAAATTTTAGTACATATATATGTCCAAATCAATGTAGCCCATTTCTCC----------------   339
LOC_Os04g25190.1_3-UTR TATATAAGATATATGGAAAAAAGT-ATATTTGGTCAACTTT-----------------------------------------------------------------------------------------------   256
LOC_Os06g45180.1_3-UTR TGTGTGTTTTTTTGAAATAATTCTTAACCTCTCTATGATTCCTTTTTTTTCAAAAGAGAGATCAAGTCTGC-----------------------------------------------------------------   291
LOC_Os06g45160.1_3-UTR TATGTAGGATTTATGGGAAAAGGT-ATATTTGGCCATC--------------------------------------------------------------------------------------------------   255
LOC_Os06g45150.1_3-UTR TACATTTGATTTTTCCAATGTTTTAATACATATGTATATCTAGATCAATGATGTTCATCTATCATTTTTACATGTAAAAAAAATCCTGTAAAATTCGCATTTACACTTGTGATTATTATTATTATTTGTGAAACAC   371
LOC_Os06g44470.1_3-UTR TCTTCTCAATTTCTACTC----------------------------------------------------------------------------------------------------------------------   241
LOC_Os06g45190.1_3-UTR ----------------------------------------------------------------------------------------------------------------------------------------   154
                 ruler .......260.......270.......280.......290.......300.......310.......320.......330.......340.......350.......360.......370.......380......



ALIGNMENT OF Ory s 23-CONTAINING CODING SEQUENCES

                                                                                                                                                                                                                                                                           
Os09g23899.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g23908.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g23930.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g23939.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g23948.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g23957.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g23966.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g23980.1 ATGGATCAGTCAGAACACCACCACCGGCTCGCCTCGACCGCCGCCGACTGGTGTTTCCGCCTGCACGGCTGGCCTATTATGCCGCCGTTGTTGGGCGTCTACGTCTTCACCGACCGGCTTGCCTTCGCCGCCGCCAACTGGTGTTTCCGCCTGCACGGCTGGCCTATTATGCCGCCGTTGTTGGGCGTCTACGTCTTCACCGACCGGCTTGCCTTCGCCGCCGCCGACTGTCAAGGTGCTGTTTGGGTTT   250
Os09g23999.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24008.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24020.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24029.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24038.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24140.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24130.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24150.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24110.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24120.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24159.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Os09g24100.1 ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150.......160.......170.......180.......190.......200.......210.......220.......230.......240.......250

                                     ***   * * **      **    * ***    * *   **         * ** **    ****   ****           * *** *  * * *** **** ************* ************************** **************************************************** ************************** ****
Os09g23899.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAACTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g23908.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAACTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g23930.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAACTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g23939.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAACTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g23948.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAACTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g23957.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAACTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g23966.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAACTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g23980.1 ATCAAGCAATTGATTGGATACAATATCATTGCTTTTTGCCACCTAACCACATAGTCGGGGGTTACACCTAT-CAGGTCTCGTGCGCTACCCCTTTTTATTATTGCCGAAATCATGTTTCGACAAAGGCCCTCCTCGCCACTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   499
Os09g23999.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g24008.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g24020.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCGAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g24029.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g24038.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g24140.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAACTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g24130.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCACGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAACTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACCTGGA   223
Os09g24150.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g24110.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g24120.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g24159.1 ---------------ATGGCCAAAGCCGTCGCCCTACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
Os09g24100.1 ---------------ATGGCCAAAGCCGTCGCCCAACTCCTTGCAGCCATCGCGGCATCGGCCGTGTTAGTGCAAGTGGAATGCGACGCCCCC----------GTCGAGAAGA-GCTTCAACAA-GGCCCTCCTCGCCCCTGTCGATAAGCGCTTGGATGAGGCAGCTCAGGCCATCAACGAGGCCGCCGACTCCGTTGTGGCTGCTGCCCCACCAGCAAAAAAGGATGAAGTTGAAGCTGCCACGTGGA   223
           ruler .......260.......270.......280.......290.......300.......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450.......460.......470.......480.......490.......500

                 ********** ****** *  ******************************************************************************** ******* ************************************************* **** **    *     *                                                                        
Os09g23899.1 AGCGGAGAATGTTCGCCTTTGCTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGCTATGGAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g23908.1 AGCGGAGAATGTTCGCCTTTGCTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGCTATGGAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g23930.1 AGCGGAGAATGTTCGCCTTTGCTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGCTATGGAGACTGAGCCACAAACTAAGCCTTACCCACTAGACATGTGGAAGTACGGTAGTGCTTTGCAACAGAGGCCCGAGCTTAATCCTTA   473
Os09g23939.1 AGCGGAGAATGTTCGCCTTTGCTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGCTATGGAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g23948.1 AGCGGAGAATGTTCGCCTTTGCTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGCTATGGAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g23957.1 AGCGGAGAATGTTCGCCTTTGCTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGCTATGGAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g23966.1 AGCGGAGAATGTTCGCCTTTGCTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGCTATGGAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g23980.1 AGCGGAGAATGTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGCTATGGAGGT--AATCGCATCATGA------------------------------------------------------------------   681
Os09g23999.1 AGCGGAGAATCTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGTTATGCAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g24008.1 AGCGGAGAATCTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGTTATGCAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g24020.1 AGCGGAGAATCTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCTTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGTTATGCAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g24029.1 AGCGGAGAATCTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGTTATGCAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g24038.1 AGCGGAGAATCTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGTTATGCAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g24140.1 AGCGGAGAATGTTCGCCTTTGCTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCAGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGCTATGGAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g24130.1 AGCGGAGAATGTTCGCCTTTGCTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGCTATGGAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g24150.1 AGCGGAGAATCTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGTTATGCAGGC--AGCTCAACTGGGGTATAAGCCAAACGTCTTCTCCTTCTGGATCCTTTTTCTTCAACTGAGGTTGATTGATTATTGCAAG   471
Os09g24110.1 AGCGGAGAATCTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGTTATGCAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g24120.1 AGCGGAGAATCTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGTTATGCAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g24159.1 AGCGGAGAATCTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGTTATGCAGGT--AATCGCATCATGA------------------------------------------------------------------   405
Os09g24100.1 AGCGGAGAATCTTCGCCATAACTGCTCTCGGGATGGCCCAAGGAGATGAGAAGAAAGTTGCTGCAACTTCACTTGCCTACAAGAAAGCAGCTAAAGCTGTCCTCGATGCCGCCCCAGCTGACAAGTTTAAGTTGATGGATGAATCCTTCAAAGTGGCTGTTATGCAGGT--AATCGCATCATGA------------------------------------------------------------------   405
           ruler .......510.......520.......530.......540.......550.......560.......570.......580.......590.......600.......610.......620.......630.......640.......650.......660.......670.......680.......690.......700.......710.......720.......730.......740.......750

                                                                                                                                                               
Os09g23899.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g23908.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g23930.1 TAGTGGCCGGGGTGCTACTTCCCACAACTGGCATGCACCCAAACCCCACCGAAAACAGGTTTTAGGGGTTTTGAAAGGGGAAGAGAGGTGTATGTCCAATTCCACCATAAACCAACAATTCCAGAGTGTCCAGGTGATATGA   615
Os09g23939.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g23948.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g23957.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g23966.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g23980.1 ----------------------------------------------------------------------------------------------------------------------------------------------   681
Os09g23999.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g24008.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g24020.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g24029.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g24038.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g24140.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g24130.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g24150.1 AATGAGCATATGACATACTCAACAAGCCACACAGCAAATATGCAAGTGCACAAGGATTCCAAAGGATGGCATAATATAGGCTCATTTGCAAAAGCAGCATTTAGCAAAGATTTAAGATAA----------------------   591
Os09g24110.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g24120.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g24159.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
Os09g24100.1 ----------------------------------------------------------------------------------------------------------------------------------------------   405
           ruler .......760.......770.......780.......790.......800.......810.......820.......830.......840.......850.......860.......870.......880.......890..
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                                                        :* *.*                          :**  .. ** *                        **.* :*.  . *    *****.********:******************************:**::**************************:******************.*:.                           
LOC_Os09g23899.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEATQAINEAADSVVAAAPPAKKDEVEAATWKRRMFAFAALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAAMEVIAS------------------------   134
LOC_Os09g23930.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEATQAINEAADSVVAAAPPAKKDEVEAATWKRRMFAFAALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAAMETEPQT-KPYPLDMWKYGSALQQRPELNP   157
LOC_Os09g23908.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEATQAINEAADSVVAAAPPAKKDEVEAATWKRRMFAFAALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAAMEVIAS------------------------   134
LOC_Os09g23939.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEATQAINEAADSVVAAAPPAKKDEVEAATWKRRMFAFAALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAAMEVIAS------------------------   134
LOC_Os09g23948.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEATQAINEAADSVVAAAPPAKKDEVEAATWKRRMFAFAALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAAMEVIAS------------------------   134
LOC_Os09g23957.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEATQAINEAADSVVAAAPPAKKDEVEAATWKRRMFAFAALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAAMEVIAS------------------------   134
LOC_Os09g23966.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEATQAINEAADSVVAAAPPAKKDEVEAATWKRRMFAFAALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAAMEVIAS------------------------   134
LOC_Os09g24140.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEATQAINEAADSVVAAAPPAKKDEVEAATWKRRMFAFAALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAAMEVIAS------------------------   134
LOC_Os09g24130.1 ---------------------------------------MAKAVA------------------------LLLAAITAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEATQAINEAADSVVAAAPPAKKDEVEAATWKRRMFAFAALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAAMEVIAS------------------------   134
LOC_Os09g24150.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRIFAITALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAVMQAAQLGYKPNVFSFWIL--FLQLRLI-D-   154
LOC_Os09g24159.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRIFAITALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAVMQVIAS------------------------   134
LOC_Os09g24008.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRIFAITALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAVMQVIAS------------------------   134
LOC_Os09g24120.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRIFAITALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAVMQVIAS------------------------   134
LOC_Os09g24110.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRIFAITALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAVMQVIAS------------------------   134
LOC_Os09g24038.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRIFAITALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAVMQVIAS------------------------   134
LOC_Os09g24029.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRIFAITALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAVMQVIAS------------------------   134
LOC_Os09g23999.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRIFAITALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAVMQVIAS------------------------   134
LOC_Os09g24020.1 ---------------------------------------MAKAVA------------------------LLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRIFAITALGMAQGDEKKVAATSLAYKKAAKAVFDAAPADKFKLMDESFKVAVMQVIAS------------------------   134
LOC_Os09g24100.1 ---------------------------------------MAKAVA------------------------QLLAAIAAS-AVLV------------------------QVECDAPVEKSFN----KALLAPVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRIFAITALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAVMQVIAS------------------------   134
LOC_Os09g23980.1 MDQSEHHHRLASTAADWCFRLHGWPIMPPLLGVYVFTDRLAFAAANWCFRLHGWPIMPPLLGVYVFTDRLAFAAADCQGAVWVYQAIDWIQYHCFLPPNHIVGGYTYQVSCATPFYYCRNHVSTKALLATVDKRLDEAAQAINEAADSVVAAAPPAKKDEVEAATWKRRMFAITALGMAQGDEKKVAATSLAYKKAAKAVLDAAPADKFKLMDESFKVAAMEVIAS------------------------   226
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150.......160.......170.......180.......190.......200.......210.......220.......230.......240.......250

                                                                
LOC_Os09g23899.1 -----------------------------------------------   134
LOC_Os09g23930.1 YSGRGATSHNWHAPKPHRKQVLGVLKGEERCMSNSTINQQFQSVQVI   204
LOC_Os09g23908.1 -----------------------------------------------   134
LOC_Os09g23939.1 -----------------------------------------------   134
LOC_Os09g23948.1 -----------------------------------------------   134
LOC_Os09g23957.1 -----------------------------------------------   134
LOC_Os09g23966.1 -----------------------------------------------   134
LOC_Os09g24140.1 -----------------------------------------------   134
LOC_Os09g24130.1 -----------------------------------------------   134
LOC_Os09g24150.1 YCKNEHMTYS--TSHTANMQVHKDSKGWHN-IG-SFAKAAF-SKDLR   196
LOC_Os09g24159.1 -----------------------------------------------   134
LOC_Os09g24008.1 -----------------------------------------------   134
LOC_Os09g24120.1 -----------------------------------------------   134
LOC_Os09g24110.1 -----------------------------------------------   134
LOC_Os09g24038.1 -----------------------------------------------   134
LOC_Os09g24029.1 -----------------------------------------------   134
LOC_Os09g23999.1 -----------------------------------------------   134
LOC_Os09g24020.1 -----------------------------------------------   134
LOC_Os09g24100.1 -----------------------------------------------   134
LOC_Os09g23980.1 -----------------------------------------------   226
           ruler .......260.......270.......280.......290.......
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                                                                                     *                                                                                                                                                                    *  *             
LOC_Os09g23899.1 --AGTAAAACGGGCATGAATTTTTCATCCGAATTCTTTCTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGC-GCCGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATCGATGTCCT--CGACA-TTTACTTCTCCT   234
LOC_Os09g23908.1 --AGTAAAACGGGCATGAATTTTTCATCCGAATTCTTTTTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGC-GCCGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATCGATGTCCT--CGACA-TTTACTTCTCCT   234
LOC_Os09g23930.1 --AGTAAAACGGGCATGAATTTTTCATCCGAATTCTTTCTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGC-GCCGTCCAAGT---GAAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATCGATGTCCT--CGACA-TTTACTTCTCCT   234
LOC_Os09g23948.1 --AGTAAAACGGGCATGAATTTTTCATCCGAATTCTTTCTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGC-GCCGTCCAAGT---GAAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATCGATGTCCT--CGACA-TTTACTTCTCCT   234
LOC_Os09g23957.1 --AGTAAAACGGGCATGAATTTTTCATCCGAATTCTTTCTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGC-GCCGTCCAAGT---GAAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATCGATGTCCT--CGACA-TTTACTTCTCCT   234
LOC_Os09g23966.1 --AGTAAAACGGGCATGAATTTTTCATCCGAATTCTTTCTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGC-GCCGTCCAAGT---GAAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATCGATGTCCT--CGACA-TTTACTTCTCCT   234
LOC_Os09g23980.1 ----------ACCGCCGGCCTGCCTCCGTCACCGCCGAGTGGTGCCTCCGCCTACACGGCTGGCCTATTATGCCGCCGCTGTTGGGCGTCTACGACTTCACCGCCGGCCTGCCTCTGCCGCCACTGACTGGTGTTTTTGCCTATACGGTTGGCGGACTCCGCCGCTGTTAATGGGCTTCATCATCTGCACCACTGGCT--TGGTTCCGCTGGC-G-CCGACTGGTGTTTT--TGTCA--CCATTGATGGA   232
LOC_Os09g23999.1 -CAGTAAAACGGGCATGATTTTTTCATCCGAATTCTTTTTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGATAAAACTAGAACAAGAGCATCATACCCGGA-GCTGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATAGATGTCCA--CGACA-TTTACTTCTCGT   235
LOC_Os09g24008.1 -CAGTAAAACGGGCATGATTTTTTCATCCGAATTCTTTTTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGATAAAACTAGAACAAGAGCATCATACCCGGA-GCTGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATAGATGTCCA--CGACA-TTTACTTCTCGT   235
LOC_Os09g24020.1 -CAGTAAAACGGGCATGATTTTTTCATCCGAATTCTTTTTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGA-GCTGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATAGATGTCCA--CGACA-TTTACTTCTCGT   235
LOC_Os09g24029.1 -CAGTAAAACGGGCATGATTTTTTCATCCGAATTCTTTTTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGA-GCTGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATAGATGTCCA--CGACA-TTTACTTCTCGT   235
LOC_Os09g24038.1 ------AAATAGCTTTGAG-----CAACTAAATATCTTTAAATGCTGTTTACTGCAACCCTAACCCTTTATAGTATAACTCCTTG-----TACTCCCTTGCATTTATTCTGCACTTGTGGGT-GTGTCTTGT-TGAGTACGGTGGTTGTACTCAGTCTTGCTCAATTTTTCCCAACCCCAGAAGAGGAGTTCCTTGAAGATGAAGGCTTCGGT-GTCTAGCTCGTGCCTGC-CGTCA-AGCGCCTGTGGT   229
LOC_Os09g24100.1 -CAGTAAAACGGGCATGATTTTTTCATCCGAATTCTTTTTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGC-GCTGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATAGATGTCCA--CGACA-TGTACTTCTCGT   235
LOC_Os09g24110.1 -CAGTAAAACGGGCATGATTTTTTCATCCGAATTCTTTTTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGC-GCTGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATAGATGTCCA--CGACA-TTTACTTCTCGT   235
LOC_Os09g24120.1 -CAGTAAAACAGGCATGATTTTTTCATCCGAATTCTTTTTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACACGGC-GCTGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATAGATGTCCA--CGACA-TTTACTTCTCGT   235
LOC_Os09g24130.1 --------TCGGTTGTGAAACATTTATCGTGCCAACCACAAGCCAGCATGGGCAACGGCTTTATCTTTTGTA-TAGCATGGTT-------CATTGCGGGGCACCAGACTGAGAAGTGGCGGAGATAA-------GCTCACGGGGGTCGCTGGGGAGTCCATGCCTTGTTTATAAGGGGGTGATTATGATCCAGGAAGGTGCGCTGCAATGGATTGTGTTATGCGAGGGGTATTGTCACAACTCCTTTCCG   227
LOC_Os09g24140.1 -TACTGAAATGTTCTTTGTATCATTTAGGAATTGAGCTCCGAAAAATCCGAGAAAATTCCAGAGAGTATAATTAATCATGGAGAA-----TTTAATAAAAATTAAATCCA---TCCATGCTTTAAATTTAGG-AAATTTTATTTCCCACAATTAACTTCACTTGCAAATTATTGAACATTTCATATAAATTCT--ATTAATAATTTATTAAAT-AATTTATAAATCCTAAGACGAAA-ATCAGGGTGTGA   236
LOC_Os09g24150.1 TCAGTAAAACGGGCATGATTTTTTCATCCGAATTCTTTTTAGGACTTACGACAACCCGCCATGTCTTTTTTCCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGC-GCTGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GACTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATAGATGTCCA--CGACA-TTTACTTCTCCT   236
LOC_Os09g24159.1 -CAGTAAAGCGGGCATGATTTTTTCATCCGAATTCTTTTTAGGACTTACGACAACCCGCCATGTCTTTTTTTCCGCCATAAGTAC-----CATATGAGCGGCTAAAACTAGAACAAGAGCATCATACCCGGC-GCTGTCCAAGT---GCAAAGCACTTCCTATCTCAAATAC-GATTGCTTCGTCGTAACCCTTAGCGAGTAACGTGGCATAT-TCACCATAGATGTCCT--CGACA-TTTACTTCTCCT   235
           ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150.......160.......170.......180.......190.......200.......210.......220.......230.......240.......250

                         *                    *    *                *   *                                   *       *                         ***          **                        *                    *                  *   **    **      *  *** **    *              
LOC_Os09g23899.1 TTGCTATATACGCTCTAAGGCTGCGTTTTTGGCATCCGGAGAAAAAAAATCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCGGTACAAAAGTTGGTTAAAA-AATCCTACTAAT-CAATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g23908.1 TTGCTATATACGCTCTAAGGCTGCGTTTTTGGCATCCGGAGAAAAAAAATCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCGGTACAAAAGTTGGTTAAAA-AATCCTACTAAT-CAATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g23930.1 TTGCTATATACGCTCTAAGGCTGCGTTTTTGGCATCCGGAGAAAAAAAATCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCGGTACAAAAGTTGGTTAAAA-AATCCTACTAAT-CAATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g23948.1 TTGCTATATACGCTCTAAGGCTGCGTTTTTGGCATCCGGAGAAAAAAAATCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCGGTACAAAAGTTGGTTAAAA-AATCCTACTAAT-CAATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g23957.1 TTGCTATATACGCTCTAAGGCTGCGTTTTTGGCATCCGGAGAAAAAAAATCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCGGTACAAAAGTTGGTTAAAA-AATCCTACTAAT-CAATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g23966.1 TTGCTATATACGCTCTAAGGCTGCGTTTTTGGCATCCGGAGAAAAAAAATCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCGGTACAAAAGTTGGTTAAAA-AATCCTACTAAT-CAATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g23980.1 C--TGCTTTATTCCCACATCGGCTACTTTTGCTGTCATCGAGGGAATACGACAAAGCTAAGTCATCATTTATTTTATTCTTTATATGATATTTTGCCTTTTC--CTTTGCCTCACTACCACAACTGGTTCGCCGTTGACTAGTGAGTCGGGGGCTATAGATGTTATATCGTATTTTTTAAACAATTTTC--------ATAATATTTA-TCTTGATTGCTTGCGACATAATCTGAGTACAAAAGTACCTAT   469
LOC_Os09g23999.1 TTGCTCTATACGCTCTAAGGCTGCCTTTTTGGCATCCGGAGAAAAAAA-TCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCAACACAAAAGTTGGTTAAAA-AATCCTACTAAT-CCATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g24008.1 TTGCTCTATACGCTCTAAGGCTGCCTTTTTGGCATCCGGAGAAAAAAA-TCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCAACACAAAAGTTGGTTAAAA-AATCCTACTAAT-CCATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g24020.1 TTGCTCTATACGCTCTAAGGCTGCCTTTTTGGCATCCGGAGAAAAAAA-TCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCAACACAAAAGTTGGTTAAAA-AATCCTACTAAT-CCATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g24029.1 TTGCTCTATACGCTCTAAGGCTGCCTTTTTGGCATCCGGAGAAAAAAA-TCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCAACACAAAAGTTGGTTAAAA-AATCCTACTAAT-CCATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g24038.1 CGTCGCCCTAGTCTTCCGCTGTTTCTCGTTTGTCTCTGTGTGTGCTGG-GCCTTCGTTGCCCATGTAATAAGTT----AACTATATACGCTTCCGCTTGTTAAACTCTGAATTGTATCAACTTTTGGTGTACC-TTGCCTCCTGGGACAAGGATTAATGCACGCACGTCAGGAACGCCCGTTGGGTTATTTCCGGTCGTGACAATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g24100.1 TTGCTCTATACGCTCTAAGGCTGCCTTTTTGGCATCCGGAGAAAAAAA-TCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCAACACAAAAGTTGGTTAAAA-AATCCTACTAAT-CCATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g24110.1 TTGCTCTATACGCTCTAAGGCTGCCTTTTTGGCATCCGGAGAAAAAAA-TCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCAACACAAAAGTTGGTTAAAA-AATCCTACTAAT-CCATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g24120.1 TTGCTCTATACGCTCTAAGGCTGCCTTTTTGGCATCCGGAGAAAAAAA-TCCCTCGTTCGCCGCGCACACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCAACACAAAAGTTGGTTAAAA-TATCCTACTAAT-CCATTTTTCAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g24130.1 AGGTACCGTGGTGGTATTGAGGCACATGGTGACAT-GATGTGGGGTTGTGTCTT-GTGGGTACAGTGGTACACCTCTGATCAGAGTAAAACTATTCGAATAG--CCGTGCCCGCGGTTATGGGCGGGTCGAACAATGTCTTTCGTGATTAGTCTCACCCTTCTCA--CCATAATAGAAGATGCTATAACTGGTAATAATTTGATTAGCTCCTGGTTTGGAATGGTATATTCCTGGTTTGGAGATAGAACT   471
LOC_Os09g24140.1 C-ACTCTATACGCTCTAAGGCTGCCTTTTTGGCATCCGGAGAAAAAAA-TCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCGATACAAAAGTTGGTTAAAA-AATCCTACTAAT-CCATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g24150.1 TTGCTATATACGCTCTAAGGCTGCCTTTTTGGCATCCGGAGAAAAAAA-TCCCTTGTTCGCCACGCGCACGCTTCTCGAACTGCTAAACGGTGTGTTTTTCGCAAGACAATTCAACACAAAAGTTGGTTAAAA-AATCCTACTAAT-CCATTTTTCAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGGTGATGACTCACC-TTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
LOC_Os09g24159.1 TTGCTCTATACGCTCTAAGGTTGCCTTTTTGGCATCCGGAGAAAAAAA-TCCCTCGTTCGCCGCGCGCACGCTTCTCGAACTGTTAAACGGTGTGTTTTTCGCAAGACAATTCGATACAAAAGTTGGTTAAAA-AATCCTACTAAT-CCATTTTTAAGGTATAAA-ATAATTAACACTCAACTAATCAT--------ACGCTGATGACTCACCCTTTTTTGCG-TATATTCTCTTTTCCCCTCCTCACAA   472
           ruler .......260.......270.......280.......290.......300.......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......440.......450.......460.......470.......480.......490.......500

                             *      *    * *  *   *  *           *    **  *     *          *  *   *           ***       * *   *          *** *      *       ** *      *       *       *** **      *      *       *            *       *  *  *     *        *       * *     
LOC_Os09g23899.1 ACACACCGTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGGGT   705
LOC_Os09g23908.1 ACACACCGTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGGGT   705
LOC_Os09g23930.1 ACACACCGTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGGGT   705
LOC_Os09g23948.1 ACACACCGTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGGGT   705
LOC_Os09g23957.1 ACACACCGTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGGGT   705
LOC_Os09g23966.1 ACACACCGTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGGGT   705
LOC_Os09g23980.1 CGAGTTATGGAGTTCTATCTTCCTATGCTTTCCGTTT-GGTTTGCCAATGG-ATGGTTGCCTTTGGGC--CGATTCCTAGCACCCGGGGGCTCGTTGGATGGAC-CGAGTAACGCAAGGTGCTAAGTATTACTCGGAAGAAATCAAAAGCATAGAGATAATATAATTTATTTTCTGCTCTTAATAATTGCAAAAGTACCTGAGTAGTAAATTCTGATCCGTGAAACTTTGTTCCATTAATGACGAACTCA   714
LOC_Os09g23999.1 ACACACCCTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGAAACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGTGT   705
LOC_Os09g24008.1 ACACACCCTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGAAACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGTGT   705
LOC_Os09g24020.1 ACACACCCTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGAAACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGTGT   705
LOC_Os09g24029.1 ACACACCCTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGAAACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGTGT   705
LOC_Os09g24038.1 ACACACCCTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGAAACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGTGT   705
LOC_Os09g24100.1 ACACACCCTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGTGT   705
LOC_Os09g24110.1 ACACACCCTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGTGT   705
LOC_Os09g24120.1 ACACACCCTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGGGT   705
LOC_Os09g24130.1 GTGCAGCCGGGATGGTTGTTCAGAATGGATGG-GCCTATACAACAGGGTATGTTGTATAGTGTTGGATTAATATTGTTTAAATACT--TAACTGTTTTAAATTCTCAAATGT------TTGCTAAATGCTGCTTTTTGCAAATGGAGCCCTA--TTATGCCATCCTTTGTTACCCTGTG----CACTTGCATATTTGCT------GCGTGGCTTGCTGAGTATGTCATATACTCACCT--TGCAATCATT   698
LOC_Os09g24140.1 ACACACCGTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGGGT   705
LOC_Os09g24150.1 ACACACCCTAAGTAACAT-TAGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCATATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGTGT   705
LOC_Os09g24159.1 ACACACCCTAAGTAACAT-TGGCGAAGTTTGATGCCTAGGAACCTGAATGATATGTTTATAGCTTCAC--ATGCTATTGGAACTTTAGTGACCGTTGCGTAGACTCGTATAA---GAATCGCTGA---TGACCTTGTCGAATTTGTTGCCAAAGTGGTTCTTACCTTTGTTTTTCTTTGACAACACCCCTCGACACGTC------GTTCATGCTCATTCGCGTACCTATTGCCAACCG--GACAATGGGT   705
           ruler .......510.......520.......530.......540.......550.......560.......570.......580.......590.......600.......610.......620.......630.......640.......650.......660.......670.......680.......690.......700.......710.......720.......730.......740.......750

                   *            * **      *                   *    *  * *        * * *     *  *       *            *    *   *          *   *       *         *       *      *    *      *     *  *    *    *  * **   *     *   *    *        *       *  *    **      *     
LOC_Os09g23899.1 TTTCTGCCCTTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CTTGCAGGCT----CAGTCAAGACAAAGGATAGCATGCACTACGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTAGGTTATCATGGTACGTGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g23908.1 TTTCTGCCCTTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CTTGCAGGCT----CAGTCAAGACAAAGGATAGCATGCACTACGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTAGGTTATCATGGTACGTGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g23930.1 TTTCTGCCCTTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CTTGCAGGCT----CAGTCAAGACAAAGGATAGCATGCACTACGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTAGGTTATCATGGTACGTGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g23948.1 TTTCTGCCCTTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CTTGCAGGCT----CAGTCAAGACAAAGGATAGCATGCACTACGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTAGGTTATCATGGTACGTGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g23957.1 TTTCTGCCCTTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CTTGCAGGCT----CAGTCAAGACAAAGGATAGCATGCACTACGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTAGGTTATCATGGTACGTGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g23966.1 TTTCTGCCCTTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CTTGCAGGCT----CAGTCAAGACAAAGGATAGCATGCACTACGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTAGGTTATCATGGTACGTGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g23980.1 TGTCACTCATATCCATGTTTGGGAAATGCCTAGGCCGACTCCCGATGCTTGGGGGCTATGACTAG-T-CAGACAGAGT----GTTTAAACGTACAGAGTCATCTGCTCGGGGAAATCAAAATTGACAAGAGGAGAAATACATATTTATAAATATTTTAAAATACTTGATTT-TTTCTCGAGTATTATATTTATATCAGATACTACTCATCCTATATGTTTGTT-----CTGCAGGATC------CAGATC   946
LOC_Os09g23999.1 TATAAGCCATTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CCTGCAGGCT----CAGTCAGGACAAGAGATAGCATGCACTGCGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTTGGTTATCATGGTACATGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g24008.1 TATAAGCCATTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CCTGCAGGCT----CAGTCAGGACAAGAGATAGCATGCACTGCGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTTGGTTATCATGGTACATGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g24020.1 TATAAGCCATTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CCTGCAGGCT----CAGTCAGGACAAGAGATAGCATGCACTGCGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTTGGTTATCATGGTACATGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g24029.1 TATAAGCCATTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CCTGCAGGCT----CAGTCAGGACAAGAGATAGCATGCACTGCGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTTGGTTATCATGGTACATGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g24038.1 TATAAGCCATTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CCTGCAGGCT----CAGTCAGGACAAGAGATAGCATGCACTGCGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTTGGTTATCATGGTACATGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g24100.1 TATAAGCCATTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CCTGCAGGCT----CAGTCAAGACAAGAGATAGCATGCACTGCGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTTGGTTATCATGGTACATGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g24110.1 TATAAGCCATTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CCTGCAGGCT----CAGTCAAGACAAGAGATAGCATGCACTGCGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTTGGTTATCATGGTACATGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g24120.1 TATATGCCATTAACATCTTGCGTACATATAAGTTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CCTGCAGGCT----CAGTCAAGACAAGGGATAGCATGCACTACGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCACAAAGCT-CTCTTGGCCTTAGGTTATCATGGTACGTGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g24130.1 CATCAGAGGAAGAGTTCTTCAATG-AGGCTGATGGTGTGGAGGAGTAGGTGTAGCCTTGGTCAAGCTGCCTGTGGAGTGGAGCCGTCTGCGCCGTTTATTTTATTTTCCGCTGCTTAGATCTTTATT---GATTGAGAGGAACTATCTACCTCTGTAATGACATTTTATTCGCTTATTAATTAGAGTAATAATTGTACTCTATTATCAATTTGTTATTGTGTG--CCTCGGCTGATTCCTGGA-CGAGGG   941
LOC_Os09g24140.1 TTTCTGCCCTTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CTTGCAGGCT----CAGTCAAGACAAAGGATAGCATGCACTACGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTAGGTTATCATGGTACGTGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g24150.1 TATAAGCCATTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CCTGCAGGCT----CAGTCAAGACAAGAGATAGCATGCACTGCGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCATGAAGCT-CTCTTGGCCTTTGGTTATCATGGTACATGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
LOC_Os09g24159.1 AATATGCCATTAACATCTTGCGTACATATAAATTTCATATCGGGGTTGTGGAAGTCCAGATTTGGAT-CCTGCAGGCT----CAGTCAAGACAAGGGATAGCATGCACTACGGACCGAACACTTG-----GCACACATGCATGCAACCAATCAATTTTGGACCACAAAGCT-CTCTTGGCCTTAGGTTATCATGGTACGTGTTTCCCTATTTAAAGCCCCGATGATCCCTACAAACTCACACAGCAAATC   944
           ruler .......760.......770.......780.......790.......800.......810.......820.......830.......840.......850.......860.......870.......880.......890.......900.......910.......920.......930.......940.......950.......960.......970.......980.......990......1000



ALIGNMENT OF NUCLEOTIDES IN 1K UPSTREAM REGION of Ory s 23

Page 2 of 2
                              **    **      **  *      *  *      *      ** ****
LOC_Os09g23899.1 CGCGCGCAGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g23908.1 CGCGCGCAGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g23930.1 CGCGCGCAGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g23948.1 CGCGCGCAGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g23957.1 CGCGCGCAGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g23966.1 CGCGCGCAGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g23980.1 CAGATATGCATAAAAGGGATTCATGGCTTTAA---GCTTATCTCTTACGCTC--CAGGAATG  1003
LOC_Os09g23999.1 CGCACGCTGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g24008.1 CGCACGCTATAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g24020.1 CGCACGCTGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g24029.1 CGCACGCTATAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g24038.1 CGCACGCTATAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g24100.1 CGCACGCTGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g24110.1 CGCACGCTGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTTCAGTTCATTAGCAATG  1003
LOC_Os09g24120.1 CACGCGCATTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g24130.1 TTCACACACATGTAAGCGTTTGGAATTTTGGATAGAAATTCCGGGCGTGACAATTAGCAATG  1003
LOC_Os09g24140.1 CGCGCGCAGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g24150.1 CGCACGCTGTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
LOC_Os09g24159.1 CACGCGCATTAGCAACATCTTCCAACATTGAA---AGATCCCTGTCCAGTTCATTAGCAATG  1003
           ruler ......1010......1020......1030......1040......1050......1060..



SEQUENCE ALIGNMENT of UTRs of Ory s 23
File: utrs.ps Date: Fri Feb 22 18:31:53 2008�

                                                                 * ******  ***     *  **  *    ** *                                                                                                                                                                              
LOC_Os09g23908.1_3-UTR GCCACACGCCAACCTTCAATAAAGGTCTACTGCTACACCG-CCGACATTGGTAGACGACCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAATCAATTCTACTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGTGGAAAAAAAATAATCCGGTGCCATCTAACATTTCT-------------------------------------------------------------   188
LOC_Os09g23948.1_3-UTR GCCACACGCCAACCTTCAATAAAGGTCTACTGCTACACCG-CCGACATTGGTAGACGACCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAATCAATTCTACTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGTGGAAAAAAAATAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGG-----------------------------   220
LOC_Os09g24140.1_3-UTR GCCACACGCCAACCTTCAATAAAGGTCTACTGCTACACCG-CCGACATTGGTAGACGACCGGACATGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAATCAATTCTACTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGTGGAAAAAAAATAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGG-----------------------------   220
LOC_Os09g23957.1_3-UTR GCCACACGCCAACCTTCAATAAAGGTCTACTGCTACACCG-CCGACATTGGTAGACGACCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAATCAATTCTACTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGTGGAAAAAAAATAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTTTTTTTCCATGAAATCCTTTGA   249
LOC_Os09g23899.1_3-UTR GCCACACGCCAACCTTCAATAAAGGTCTACTGCTACACCG-CCGACATTGGTAGACGACCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAATCAATTCTACTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGTGGAAAAAAAATAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTTTTTTTCCATGAAATCCTTTGA   249
LOC_Os09g24130.1_3-UTR GCCACACGCCAACCTTCAATAAAGGTCTACTGCTACACCG-CCGACATTGGTAGACGACCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAATCAATTCTACTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGTGGAAAAAAAATAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTTTTTT-CCATGAAATCCTTTGA   248
LOC_Os09g23966.1_3-UTR GCCACACGCCAACCTTCAATAAAGGTCTACTGCTACACCG-CCGACATTGGTAGACGACCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAATCAATTCTACTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGTGGAAAAAAAATAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTTTTTTTCCATGAAATCCTTTGA   249
LOC_Os09g24110.1_3-UTR GCCACACGCCAACCATCAATAAAGGTCTACTACTACATCG-CCGACATTGGTAGACGACCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAATCAATTCTACTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGTGGAAAAAAAATAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTTTTTT-CCATGAAATCCTTTGA   248
LOC_Os09g23999.1_3-UTR GCCACACGCCAACCATCAATAAAGGTCTACTACTACATCG-CCGACATTGGTAGACGACCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAATCAATTCTACTCATTCCATTCTCTCCATTTGTAAGAGCACAAGGTGGAAAAAAAATAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTCTTTT-CCATGAAATCCTTTGA   248
LOC_Os09g24020.1_3-UTR GCCACACGCCAACCATCAATAAAGGTCTACTACTACATCG-CCGACATTGGTAGACGATCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAA---------CTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGGGAAAAAAAA-TAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTCTTTT-CCATGAAATCCTTTGA   238
LOC_Os09g24038.1_3-UTR GCCACACGCCAACCATCAATAAAGGTCTACTACTACATCG-CCGACATTGGTAGACGATCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAA---------CTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGGGAAAAAAAA-TAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTCTTTT-CCATGAAATCCTTTGA   238
LOC_Os09g24100.1_3-UTR GCCACACGCCAACCATCAATAAAGGTCTACTACTACATCG-CCGACATTGGTAGACGATCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAA---------CTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGGGAAAAAAAA-TAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTCTTTT-CCATGAAATCCTTTGA   238
LOC_Os09g24008.1_3-UTR GCCACACGCCAACCATCAATAAAGGTCTACTACTACATCG-CCGACATTGGTAGACGATCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAA---------CTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGGGAAAAAAAA-TAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTCTTTT-CCATGAAATCCTTTGA   238
LOC_Os09g24120.1_3-UTR GCCACACGCCAACCATCAATAAAGGTCTACTACTACATCG-CCGACATTGGTAGACGATCGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAA---------CTCATTCCATTCTCTCCATTTGTAAGAGCACCAGGGGAAAAAAAAATAATCCGGTGCCATCTAACATTTCTAGTTCAAAATGTCGATCCTTGGCACTTGGCGGAACTTTTCTTTT-CCATGAAATCCTTTGA   239
LOC_Os09g24159.1_3-UTR GCCACACGCCAACCATCAATAAAGGTCTACTACTACATCG-CCGACATTGGTAGACGACTGGACACGTACCGAGTATCAACGGTTATTTATGTAATAAATGTCGTGCAA---------CTCATTCCATTCTCTCCATTTGTAAGAGCACCA---------------------------------------------------------------------------------------------------   141
LOC_Os09g23899.1_5-UTR --------ACACAGCAAATCCGCGCGCAGTAGCAACATCTTCCAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    68
LOC_Os09g24140.1_5-UTR --------ACACAGCAAATCCGCGCGCAGTAGCAACATCTTCCAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    68
LOC_Os09g23966.1_5-UTR ----------ACAGCAAATCCGCGCGCAGTAGCAACATCTTCCAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    66
LOC_Os09g23999.1_5-UTR --------ACACAGCAAATCCGCACGCTGTAGCAACATCTTCCAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    68
LOC_Os09g24020.1_5-UTR ------------------------CGCTGTAGCAACATCTTCCAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    52
LOC_Os09g23908.1_5-UTR ------------------------CGCAGTAGCAACATCTTCCAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    52
LOC_Os09g24120.1_5-UTR ----------------------CGCGCATTAGCAACATCTTCCAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    54
LOC_Os09g24159.1_5-UTR ----------------------CGCGCATTAGCAACATCTTCCAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    54
LOC_Os09g23948.1_5-UTR ------------------------------------------CAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    34
LOC_Os09g24008.1_5-UTR ----------ACAGCAAATCCGCACGCTATAGCAACATCTTCCAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    66
LOC_Os09g24038.1_5-UTR ----------ACAGCAAATCCGCACGCTATAGCAACATCTTCCAACATTGAAAGATCCCTGTCCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    66
LOC_Os09g24110.1_5-UTR -------------------------------GCAACATCTTCCAACATTGAAAGATCCCTGTTCAGTTCATTAGCA------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    45
                 ruler 1.......10........20........30........40........50........60........70........80........90.......100.......110.......120.......130.......140.......150.......160.......170.......180.......190.......200.......210.......220.......230.......240.......250

                                                                                                                                                                                                                  
LOC_Os09g23908.1_3-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   188
LOC_Os09g23948.1_3-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   220
LOC_Os09g24140.1_3-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   220
LOC_Os09g23957.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGTAAAAATATC--ATGTAAGAAATAACATAAACCGGACCAGCTTGCGTGCATCAACGCTTC-----------------------------------------------------------------------------------------------------   333
LOC_Os09g23899.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGTAAAAATATCTTATGTAAGAAATAACATAAACCGGACCAGCTTGCGTGCATCAACGCTTCGAT--------------------------------------------------------------------------------------------------   338
LOC_Os09g24130.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGTAAAAATATCTTATGTAAGAAATAACATAAACCGGACCAGCTTGCGTGCATC-------------------------------------------------------------------------------------------------------------   326
LOC_Os09g23966.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGTAAAAATATCTTATGTAAGAAATAACATAAACCGGACCAGCTTGCGTGCATCAACGCTTCGATATATGCACACATATAAGACTGTTGTTGGGCGGCTGTTATTTGCCGAGATTCCATGTAAAATAACCATAGGACTTGTGACGAGATCTTTCGGTTTGCCC   436
LOC_Os09g24110.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGTAAAAATATCTTATGT-------------------------------------------------------------------------------------------------------------------------------------------------   290
LOC_Os09g23999.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGTAAAAATATCTTATGTAAGAAA-------------------------------------------------------------------------------------------------------------------------------------------   296
LOC_Os09g24020.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGTAAAAATATCTTATGTAAGAAATTACATAAACCGGACCAGCTTGCGTGCATCAACGCTTCGATATATGCACACATATAAGACTGTTGTTGGGCG-------------------------------------------------------------------   358
LOC_Os09g24038.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGTAAAAATATCTTATGTAAGAAATTACATAAACCGGACCAGCTTGCGTGCATCAA-----------------------------------------------------------------------------------------------------------   318
LOC_Os09g24100.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGTAAAAATATCTTATGTAAGAAATTACATAAA----------------------------------------------------------------------------------------------------------------------------------   295
LOC_Os09g24008.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGT----------------------------------------------------------------------------------------------------------------------------------------------------------------   265
LOC_Os09g24120.1_3-UTR ATGATTCTTTAAACAAAAGTATGGAGTAAAAATATCTTAT---------------------------------------------------------------------------------------------------------------------------------------------------   279
LOC_Os09g24159.1_3-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------   141
LOC_Os09g23899.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    68
LOC_Os09g24140.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    68
LOC_Os09g23966.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    66
LOC_Os09g23999.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    68
LOC_Os09g24020.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    52
LOC_Os09g23908.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    52
LOC_Os09g24120.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    54
LOC_Os09g24159.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    54
LOC_Os09g23948.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    34
LOC_Os09g24008.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    66
LOC_Os09g24038.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    66
LOC_Os09g24110.1_5-UTR -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------    45
                 ruler .......260.......270.......280.......290.......300.......310.......320.......330.......340.......350.......360.......370.......380.......390.......400.......410.......420.......430.......



Russell et al. (2008) Transcriptome-Based Examination of Putative Pollen Allergens of Rice (Oryza sativa ssp. japonica). Mol. Plant

Jiang designation Affy 57K probe match candidates log2 intensity
OsOle1 OsAffx.23143.1.S1_x_at 2,62
OsOle1 OsAffx.23143.4.S1_s_at 2,66
OsOle2 Os.46013.1.S1_at 2,76
OsOle3 OsAffx.23143.3.S1_x_at 2,6
OsOle3 OsAffx.23143.5.S1_at 3,41
OsOle3 OsAffx.23143.5.S1_x_at 3,81
OsOle4 OsAffx.23143.3.S1_at 2,69
OsOle4 OsAffx.23143.3.S1_x_at 2,6
OsOle4 OsAffx.23143.4.S1_s_at 2,66
OsOle5 OsAffx.23143.1.S1_x_at 2,62
OsOle5 OsAffx.23143.3.S1_x_at 2,6
OsOle5 OsAffx.23143.4.S1_s_at 2,66
OsOle6 OsAffx.10949.1.S1_x_at 1,64
OsOle7 NO MATCH
OsOle8 OsAffx.23143.1.S1_x_at 2,62
OsOle8 OsAffx.23143.3.S1_x_at 2,6
OsOle8 OsAffx.23143.4.S1_s_at 2,66
OsOle9 OsAffx.23143.1.S1_x_at 2,62
OsOle9 OsAffx.23143.3.S1_x_at 2,6
OsOle9 OsAffx.23143.4.S1_s_at 2,66

OsOle10 OsAffx.23143.1.S1_x_at 2,62
OsOle10 OsAffx.23143.4.S1_s_at 2,66
OsOle11 OsAffx.10948.1.S1_at 2,7
OsOle12 Os.28994.1.S1_at 2,54
OsOle13 Os.13994.1.S1_at 2,76
OsOle14 Os.5920.1.S1_at 4,35
OsOle15 OsAffx.24364.1.S1_at 3,99
OsOle16 Os.20298.1.S1_at 3,17
OsOle16 OsAffx.27050.1.A1_at 4,39
OsOle16 OsAffx.27050.1.S1_x_at 2,9
OsOle17 Os.17210.1.S1_at 10,18
OsOle17 Os.54406.1.S1_at 3,94
OsOle17 OsAffx.12988.1.S1_x_at 6,27
OsOle17 OsAffx.12988.2.S1_at 3,29
OsOle18 Os.51228.1.S1_at 6,08
OsOle18 Os.51228.2.A1_at 7,26
OsOle18 Os.51228.3.S1_at 11,06
OsOle18 Os.51228.3.S1_x_at 10,81
OsOle19 OsAffx.4002.1.A1_at 2,2
OsOle19 OsAffx.4002.1.S1_s_at 3,8
OsOle20 Os.280.1.S2_at 4,98
OsOle21 Os.9327.1.S1_at 4,63
OsOle22 OsAffx.27322.1.S1_at 2,08
OsOle22 OsAffx.27322.1.S1_s_at 2,95
OsOle23 OsAffx.14668.1.S1_at 2,38

Supplementary Spreadsheet S1.  Transcriptome expression of allergen candidates described by Jiang, S.Y.(2005). This table relates each candidate to one or more 57K microarray probe set, shows matches, TIGR and IGRSP loci and AGI homologs.



OsOle24 Os.53412.1.S1_at Ory s 11 8,86
OsOle25 NO MATCH
OsOle26 Os.50018.1.S1_at 4,68
OsOle27 Os.55286.1.S1_at 3,17
OsOle28 Os.50339.1.S1_at C13 precursor 7,38
OsOle29 Os.17295.1.S1_at 6,45
OsOle30 Os.52095.1.S1_at 4,77
OsOle30 Os.52095.2.S1_at 3,07
OsOle31 Os.8638.1.S1_at 7,38
OsOle31 Os.8638.1.S1_s_at 5,02
OsOle32 Os.10678.1.S1_at 6,46
OsOle32 Os.37820.1.S1_x_at 5,87
OsOle33 Os.37820.1.S1_x_at 5,87
OsOle33 Os.8385.2.S1_at 6,55
OsOle33 Os.8385.2.S1_x_at 5,58
OsOle34 Os.46081.1.S1_at 2,91
OsOle35 OsAffx.20155.1.S1_at 2,66
OsOle36 Os.3577.1.S1_x_at 6,81
OsOle36 Os.5297.1.S1_at 5,16
OsOle37 OsAffx.20155.1.S1_at 2,66
OsOle38 Os.39297.1.S1_at 4,02
OsOle38 Os.46709.1.S1_x_at 1,82
OsOle39 Os.37820.1.S1_x_at 5,87
OsOle39 Os.8385.2.S1_at 6,55
OsOle39 Os.8385.2.S1_x_at 5,58
OsOle40 Os.10678.1.S1_at 6,46
OsOle40 Os.37820.1.S1_x_at 5,87
OsOle41 Os.37820.1.S1_x_at 5,87
OsOle41 Os.8385.1.S1_s_at 7,18
OsOle42 Os.8203.1.S1_at 4,57
OsOle43 Os.46488.1.S1_at 3,61
OsOle44 Os.46081.1.S1_at 2,91
OsOle45 Os.7253.1.S1_at 4,83

OsAllerg1-1 OsAffx.22035.1.S1_x_at 2,19
OsAllerg1-2 Os.28773.1.S1_at 3,16
OsAllerg1-3 NO MATCH
OsAllerg1-4 Os.4644.1.S1_at 5,14
OsAllerg1-5 OsAffx.12459.1.S1_at 4,39
OsAllerg1-6 Os.7602.1.S1_at 5,59
OsAllerg1-7 OsAffx.24716.1.S1_at 2,54
OsAllerg1-8 Os.4613.1.S1_at 4,77
OsAllerg1-9 Os.4613.1.S1_at 4,77

OsAllerg1-10 OsAffx.24284.2.S1_at 2,15
OsAllerg1-10 OsAffx.24284.5.A1_at 2,68
OsAllerg1-11 OsAffx.24284.5.A1_at 2,68
OsAllerg1-11 OsAffx.24284.5.S1_at 2,35
OsAllerg1-12 OsAffx.24284.3.S1_at 2,52
OsAllerg1-12 OsAffx.24284.5.A1_at 2,68
OsAllerg1-13 OsAffx.24284.4.S1_at 2,4
OsAllerg1-13 OsAffx.24284.4.S1_x_at 2,37



OsAllerg1-13 OsAffx.24284.5.A1_at 2,68
OsAllerg1-14 OsAffx.2643.1.S1_at 2,01
OsAllerg1-14 OsAffx.2643.1.S1_x_at 1,97
OsAllerg1-15 OsAffx.24284.4.S1_at 2,4
OsAllerg1-15 OsAffx.24284.4.S1_x_at 2,37
OsAllerg1-15 OsAffx.24284.5.A1_at 2,68
OsAllerg1-16 Os.21349.1.S1_at 4,73
OsAllerg1-17 Os.20535.1.S1_at 3,21
OsAllerg1-18 OsAffx.3144.1.S1_at 2,5
OsAllerg1-18 OsAffx.3144.1.S1_x_at 2,38
OsAllerg1-19 NO MATCH
OsAllerg1-20 OsAffx.12748.2.S1_at 2,07
OsAllerg1-21 OsAffx.12748.2.S1_at 2,07
OsAllerg1-22 OsAffx.24987.1.S1_at 2,67
OsAllerg1-23 Os.57306.1.S1_at 2,19
OsAllerg1-24 NO MATCH
OsAllerg1-25 Os.2368.1.S1_at 5,59
OsAllerg1-26 Os.2402.1.S1_at Ory s 1 9,81
OsAllerg1-27 Os.2615.1.S1_at 2,43
OsAllerg1-28 Os.9312.1.S1_at 4,52
OsAllerg1-29 Os.2402.1.S1_at Ory s 1 9,81
OsAllerg1-30 Os.2405.1.S1_at Ory s 1 7,81
OsAllerg1-31 NO MATCH
OsAllerg1-32 Os.6436.1.S1_at 3,85
OsAllerg1-33 Os.54957.1.S1_at 3,99
OsAllerg1-33 OsAffx.4092.1.S1_s_at 3,68
OsAllerg1-34 Os.2403.1.S1_at 2,27
OsAllerg1-35 NO MATCH
OsAllerg1-36 Os.12319.1.S1_x_at Ory s 2* 9,33
OsAllerg1-37 Os.9665.1.S1_at Ory s 2 8,22
OsAllerg1-38 Os.2369.1.S1_a_at 7,61
OsAllerg1-39 Os.2696.1.S1_at 3,85
OsAllerg1-40 Os.54957.1.S1_at 3,99
OsAllerg1-40 OsAffx.4092.1.S1_s_at 3,68
OsAllerg1-41 Os.54019.1.S1_at 3,2
OsAllerg1-42 Os.410.1.S1_at 3,45
OsAllerg1-43 NO MATCH
OsAllerg1-44 OsAffx.28114.2.A1_at Ory s 2** 5,41
OsAllerg1-45 Os.54103.1.S1_at 3,4
OsAllerg1-46 Os.22908.1.S1_at 2,75
OsAllerg1-47 Os.47341.1.A1_at 3,19
OsAllerg1-48 Os.54103.1.S1_at 3,4
OsAllerg1-49 OsAffx.22609.1.S1_x_at 2,62
OsAllerg1-50 OsAffx.22303.1.S1_at 2,13
OsAllerg1-51 Os.5937.1.S1_at 3,06
OsAllerg1-52 Os.53024.1.S1_at expansin 7,96
OsAllerg1-53 Os.12697.1.S1_at expansin 9,69
OsAllerg1-54 Os.2373.1.S1_at 3,96
OsAllerg1-55 Os.6786.1.S1_a_at 6,07
OsAllerg1-56 Os.12234.1.S1_s_at 7,36



OsAllerg1-57 Os.2404.1.S1_at 4,46
OsAllerg1-58 OsAffx.18574.1.S1_x_at 2,3
OsAllerg1-59 NO MATCH
OsAllerg1-60 OsAffx.8085.1.S1_at 2,44
OsAllerg1-60 OsAffx.8085.1.S1_x_at 2,48
OsAllerg1-61 Os.2938.1.S1_at 5,11
OsAllerg1-61 Os.2938.1.S1_x_at 5,31
OsAllerg1-62 Os.20191.1.S1_at 8,29
OsAllerg2-1 Os.1437.1.S1_at 7,56
OsAllerg2-2 OsAffx.24073.1.S1_at 4,57
OsAllerg2-3 Os.49442.2.S1_x_at 6,88
OsAllerg2-4 OsAffx.26038.1.S1_at 2,71
OsAllerg2-5 Os.23745.1.S1_at 5,51
OsAllerg2-6 Os.54631.1.A1_at 3,4
OsAllerg2-7 NO MATCH

Jiang, S.Y., Jasmin, P.X., Ting, Y.Y., and Ramachandran, S. (2005). Genome-wide identification and molecular characterization of Ole_e_I, Allerg_1 and Allerg_2 domain-containing pollen-allergen-like genes in Oryza sativa. DNA Res 12, 167-179.  
*This is Ory s 2-B according to Kerim et al., 2003b
**This is Ory s 2-A according to Kerim et al., 2003b



Russell et al. (2008) Transcriptome-Based Examination of Putative Pollen Allergens of Rice (Oryza sativa ssp. japonica). Mol. Plant

log2-fold over seedling p-value TIGR v5 best match IRGSP locus
0,28 2,94E-02 OS01G06960.1
0,12 8,89E-03 OS01G06960.1
0,17 6,73E-04 OS01G07040.1
0,12 2,86E-02 OS01G06940.1
1,5 2,25E-04 OS01G06940.1

1,32 1,72E-03 OS01G06940.1
0,08 1,84E-02 OS01G06980.1
0,12 2,86E-02 OS01G06980.1
0,12 8,89E-03 OS01G06980.1
0,28 2,94E-02 OS01G07020.1
0,12 2,86E-02 OS01G07020.1
0,12 8,89E-03 OS01G07020.1
0,01 4,52E-01 OS01G07060.1

OS01G07050.1
0,28 2,94E-02 OS01G07020.1
0,12 2,86E-02 OS01G07020.1
0,12 8,89E-03 OS01G07020.1
0,28 2,94E-02 OS01G06990.1
0,12 2,86E-02 OS01G06990.1
0,12 8,89E-03 OS01G06990.1
0,28 2,94E-02 OS01G07010.1
0,12 8,89E-03 OS01G07010.1
0,16 3,37E-01 OS01G07030.1
-0,17 3,77E-01 OS01G67390.1 Os01g0899700
0,01 7,97E-01 OS01G52650.1 Os01g0725900
-0,38 4,84E-02 OS01G52660.1 Os06g0507200
-2,71 2,59E-08 OS02G21280.1 Os02g0316900
0,1 6,45E-01 OS02G01190.1 Os02g0101900

2,12 1,12E-04 OS02G01190.1
0,46 9,16E-02 OS02G01190.1
3,4 1,02E-08 OS03G22250.1 Os02g0823300

-0,04 6,99E-01 OS03G22250.1 Os06g0139900
5,18 1,99E-08 OS03G22250.1 Os06g0613600
0,87 7,87E-03 OS03G22250.1
5,02 1,56E-07 OS03G14130.1 Os04g0345400
-4,99 1,34E-09 OS03G14130.1 Os04g0345400
2,82 2,38E-05 OS03G14130.1 Os03g0245100
1,85 8,16E-05 OS03G14130.1 Os03g0245200
0,78 4,31E-02 OS04G35580.1
-2,39 8,46E-07 OS04G35580.1
0,43 9,32E-02 OS04G32680.1 Os04g0398600
-6,48 7,12E-08 OS05G45460.1 Os09g0453000
0,02 4,26E-01 OS05G45480.1
-0,49 5,14E-02 OS05G45480.1 Os05g0530800
0,09 1,71E-03 OS05G13340.1

.  Transcriptome expression of allergen candidates described by Jiang, S.Y.(2005). This table relates each candidate to one or more 57K microarray probe set, shows matches, TIGR and IGRSP loci and AGI homologs.



12,29 3,18E-12 OS06G36240.1 Os05g0466200
OS07G40100.1

-7,58 2,42E-10 OS07G47750.1 Os05g0415400
-2,94 4,61E-07 OS07G47760.1 Os05g0164200
10,89 4,68E-08 OS09G39950.1 Os04g0413200
-7,81 4,27E-08 OS09G33450.2 Os09g0508300
0,08 7,37E-01 OS09G32988.1
-0,91 1,26E-02 OS09G32988.1
-8,68 7,25E-08 OS10G05950.1 Os07g0639600
-5,52 1,46E-08 OS10G05950.1
-9,91 1,23E-11 OS10G05990.1 Os10g0150700
-10,44 3,80E-11 OS10G05990.1 Os10g0150400
-10,44 3,80E-11 OS10G06000.1 Os10g0150400
-10,01 3,70E-12 OS10G06000.1 Os05g0556700
-9,27 8,14E-12 OS10G06000.1 Os10g0150400
0,15 3,03E-03 OS10G13850.1 Os10g0205700
0,3 6,40E-02 OS10G39890.1 Os10g0550300

-4,38 8,15E-07 OS10G22590.1 Os06g0138700
-8,23 2,55E-11 OS10G22590.1 Os06g0248300
0,3 6,40E-02 OS10G39890.1 Os10g0550300

-2,99 1,16E-07 OS10G13914.1
0,01 5,23E-01 OS10G13914.1

-10,44 3,80E-11 OS10G06000.1 Os10g0150400
-10,01 3,70E-12 OS10G06000.1 Os05g0556700
-9,27 8,14E-12 OS10G06000.1 Os10g0150400
-9,91 1,23E-11 OS10G05990.1 Os10g0150700
-10,44 3,80E-11 OS10G05990.1 Os10g0150400
-10,44 3,80E-11 OS10G05970.1 Os10g0150400
-11,23 1,37E-11 OS10G05970.1 Os02g0647900
-6,65 2,07E-12 OS10G05750.1 Os12g0104700
0,54 1,03E-02 OS10G05790.1 Os10g0148700
0,15 3,03E-03 OS10G13850.1 Os10g0205700
-6,6 4,35E-10 OS12G28770.1 Os06g0470000
0,13 7,08E-02 OS01G14660.1
0,08 1,24E-02 OS01G14650.1 Os01g0248900

OS01G16770.1
-5,53 4,27E-08 OS01G60770.1 Os01g0823100
0,72 1,27E-01 OS02G42650.1
-6,24 9,48E-08 OS02G44108.1 Os08g0512700
0,18 9,97E-03 OS02G44106.1
-4,47 5,41E-06 OS02G51040.1 Os02g0744200
-4,47 5,41E-06 OS02G51040.1 Os02g0744200
0,07 1,07E-02 OS02G16850.1
0,19 2,64E-04 OS02G16850.1 Os02g0267700
0,19 2,64E-04 OS02G16839.1 Os02g0267700
0,08 4,22E-03 OS02G16839.1 Os02g0267700
-0,08 4,10E-01 OS02G16800.1
0,19 2,64E-04 OS02G16800.1 Os02g0267700
0,14 5,06E-04 OS02G16780.1 Os02g0268600
0,1 2,61E-03 OS02G16780.1



0,19 2,64E-04 OS02G16780.1 Os02g0267700
0,04 4,79E-02 OS02G16730.1
0,02 2,47E-01 OS02G16730.1
0,14 5,06E-04 OS02G16780.1 Os02g0268600
0,1 2,61E-03 OS02G16780.1

0,19 2,64E-04 OS02G16780.1 Os02g0267700
-7,77 1,14E-07 OS03G04020.1 Os03g0132200
-0,55 1,75E-01 OS03G06000.1 Os03g0155300
0,08 4,32E-02 OS03G06010.1
0,05 1,87E-01 OS03G06010.1

OS03G06040.1
0,02 2,93E-01 OS03G06050.1
0,02 2,93E-01 OS03G06060.1
0,04 1,92E-01 OS03G06020.1
0,07 1,33E-02 OS03G31480.1 Os12g0545900

OS03G25990.1
-4,22 6,53E-07 OS03G60720.1 Os03g0822000
13,19 5,29E-08 OS03G01650.1 Os03g0106500
-0,96 4,84E-05 OS03G01260.1 Os03g0102500
-6,42 1,77E-10 OS03G01270.2 Os08g0412200
13,19 5,29E-08 OS03G01650.1 Os03g0106500
12,45 4,49E-08 OS03G01640.1 Os03g0106800

OS03G43130.1
-4,17 4,70E-09 OS03G44290.2 Os03g0136200
-5,71 1,10E-10 OS04G44780.1 Os05g0518200
-0,29 4,07E-02 OS04G44780.1
0,03 1,76E-01 OS04G46650.1 Os04g0552200

OS04G46630.1
11,3 2,02E-10 OS04G26230.1

12,43 1,47E-10 OS04G25190.1 Os03g0139500
-4,54 4,74E-07 OS04G49410.1 Os04g0583500
-3,72 3,73E-08 OS04G15840.1 Os04g0228400
-5,71 1,10E-10 OS04G44780.2 Os05g0518200
-0,29 4,07E-02 OS04G44780.2
0,07 7,61E-02 OS05G15690.1 Os07g0456900
-2,2 4,70E-04 OS05G19570.1 Os05g0276500

OS08G22420.1
6,08 6,24E-08 OS06G45290.1
-2,58 7,74E-08 OS06G41700.1 Os08g0288400
-1,31 9,35E-06 OS06G50400.1 Os06g0718100
-1,98 2,18E-05 OS06G50960.1 Os05g0389600
-2,58 7,74E-08 OS06G41700.1 Os08g0288400
0,02 8,32E-01 OS06G01920.1
0,05 6,29E-02 OS07G31390.1
-1,24 1,80E-06 OS07G29290.1
12,21 2,46E-10 OS08G44790.1
13,17 9,62E-10 OS10G40090.1 Os10g0548600
-4,19 1,62E-10 OS10G40710.1 Os10g0555700
-8,44 8,23E-10 OS10G40720.1 Os07g0101300
-8,34 7,51E-08 OS10G40730.1 Os10g0556100



-6,04 2,82E-08 OS10G40700.1 Os10g0555600
0,49 1,28E-02 OS10G39110.1

OS10G30330.1
0,05 8,02E-02 OS10G30340.1
0,35 1,89E-01 OS10G30340.1
-2,72 7,56E-04 OS10G39640.1 Os10g0542400
-2,64 1,28E-03 OS10G39640.1 Os10g0542400
9,91 2,31E-10 OS12G36040.1 Os12g0546800
-3,9 5,71E-06 OS01G06580.1 Os01g0159200

-2,35 1,51E-05 OS02G02850.1
1,19 4,90E-03 OS03G44760.2 Os05g0387800
0,34 1,58E-03 OS04G15510.1
-0,32 2,48E-01 OS04G13220.1 Os04g0209300
-1,67 2,28E-07 OS07G05420.1 Os02g0749300

OS10G17020.1

Jiang, S.Y., Jasmin, P.X., Ting, Y.Y., and Ramachandran, S. (2005). Genome-wide identification and molecular characterization of Ole_e_I, Allerg_1 and Allerg_2 domain-containing pollen-allergen-like genes in Oryza sativa. DNA Res 12, 167-179.  



TIGR v5 corresponding description # locus matches
proline-rich protein 1, putative, expressed 5
proline-rich protein 1, putative, expressed 6
proline-rich protein, putative 1
expressed protein 4
expressed protein 1
expressed protein 1
conserved hypothetical protein 1
conserved hypothetical protein 4
conserved hypothetical protein 6
arabinogalactan protein, putative 5
arabinogalactan protein, putative 4
arabinogalactan protein, putative 6
tyrosine-rich hydroxyproline-rich glycoprotein, put... 1
proline-rich protein, putative, expressed
arabinogalactan protein, putative 5
arabinogalactan protein, putative 4
arabinogalactan protein, putative 6
pollen proteins Ole e I family protein 5
pollen proteins Ole e I family protein 4
pollen proteins Ole e I family protein 6
proline-rich protein 1, putative 5
proline-rich protein 1, putative 6
proline-rich protein, putative, expressed 1
extensin-1 precursor, putative, expressed 1
pollen proteins Ole e I family protein, expressed 2
pistil-specific extensin-like protein precursor, pu... 1
expressed protein 1
expressed protein 1
expressed protein 3
expressed protein 3
expressed protein 3
expressed protein 4
expressed protein 4
expressed protein 1
proline-rich protein, putative, expressed 2
proline-rich protein, putative, expressed 2
proline-rich protein, putative, expressed 2
proline-rich protein, putative, expressed 2
expressed protein 1
expressed protein 1
pollen-specific protein C13 precursor, putative, expressed 2
pistil-specific extensin-like protein precursor, pu... 1
arabinogalactan protein, putative, expressed 1
arabinogalactan protein, putative, expressed 1
conserved hypothetical protein 1

.  Transcriptome expression of allergen candidates described by Jiang, S.Y.(2005). This table relates each candidate to one or more 57K microarray probe set, shows matches, TIGR and IGRSP loci and AGI homologs.



pollen allergen Phl p 11, putative, expressed 1
pollen-specific protein C13 precursor, putative, expressed
expressed protein 1
phylloplanin precursor, putative, expressed 1
pollen-specific protein C13 precursor, putative, expressed 1
palmitoyltransferase ZDHHC9, putative, expressed 1
pollen proteins Ole e I family protein, expressed 1
pollen proteins Ole e I family protein, expressed 1
proline-rich protein, putative, expressed 1
proline-rich protein, putative, expressed 2
proline-rich protein, putative, expressed 1
proline-rich protein, putative, expressed 3
proline-rich protein, putative, expressed 3
proline-rich protein, putative, expressed 1
proline-rich protein, putative, expressed 1
expressed protein 1
pollen proteins Ole e I family protein, expressed 1
pollen-specific protein C13 precursor, putative, expressed 4
pollen-specific protein C13 precursor, putative, expressed 1
pollen proteins Ole e I family protein, expressed 1
expressed protein 1
expressed protein 1
proline-rich protein, putative, expressed 3
proline-rich protein, putative, expressed 1
proline-rich protein, putative, expressed 1
proline-rich protein, putative, expressed 1
proline-rich protein, putative, expressed 3
proline-rich protein, putative, expressed 3
proline-rich protein, putative, expressed 1
proline-rich protein, putative, expressed 1
proline-rich protein, putative, expressed 1
expressed protein 1
expressed protein 1
alpha-expansin 4 precursor, putative, expressed 1
alpha-expansin 15 precursor, putative, expressed 1
alpha-expansin 10 precursor, putative, expressed
alpha-expansin 10 precursor, putative, expressed 1
beta-expansin 3 precursor, putative, expressed 1
beta-expansin 4 precursor, putative, expressed 1
beta-expansin 4 precursor, putative 1
alpha-expansin 15 precursor, putative, expressed 1
alpha-expansin 15 precursor, putative, expressed 1
alpha-expansin 3 precursor, putative, expressed 1
alpha-expansin 3 precursor, putative, expressed 5
alpha-expansin 3 precursor, putative 5
alpha-expansin 3 precursor, putative 2
alpha-expansin 10 precursor, putative, expressed 1
alpha-expansin 10 precursor, putative, expressed 5
alpha-expansin 1 precursor, putative, expressed 1
alpha-expansin 1 precursor, putative, expressed 1



alpha-expansin 1 precursor, putative, expressed 5
alpha-expansin 1 precursor, putative, expressed 1
alpha-expansin 1 precursor, putative, expressed 1
alpha-expansin 1 precursor, putative, expressed 1
alpha-expansin 1 precursor, putative, expressed 1
alpha-expansin 1 precursor, putative, expressed 5
expansin-like 3 precursor, putative, expressed 1
alpha-expansin 17 precursor, putative, expressed 1
alpha-expansin 17 precursor, putative, expressed 1
alpha-expansin 17 precursor, putative, expressed 1
alpha-expansin 15 precursor, putative, expressed
alpha-expansin 15 precursor, putative, expressed 2
alpha-expansin 15 precursor, putative, expressed 2
alpha-expansin 17 precursor, putative, expressed 1
alpha-expansin 15 precursor, putative, expressed 1
alpha-expansin 15 precursor, putative, expressed
alpha-expansin 6 precursor, putative, expressed 1
major pollen allergen Ory s 1 precursor, putative, ... 3
beta-expansin 1a precursor, putative, expressed 1
beta-expansin 1a precursor, putative, expressed 1
major pollen allergen Ory s 1 precursor, putative, ... 3
major pollen allergen Ory s 1 precursor, putative, ... 1
F-box domain containing protein
beta-expansin 4 precursor, putative, expressed 1
rare lipoprotein A like double-psi beta-barrel cont... 1
rare lipoprotein A like double-psi beta-barrel cont... 1
beta-expansin 2 precursor, putative, expressed 1
beta-expansin 2 precursor, putative, expressed
pollen allergen Phl p 2 precursor, putative, expressed 2
pollen allergen Phl p 2 precursor, putative, expressed 2
alpha-expansin 13 precursor, putative, expressed 2
alpha-expansin 1 precursor, putative, expressed 1
rare lipoprotein A like double-psi beta-barrel cont... 1
rare lipoprotein A like double-psi beta-barrel cont... 1
beta-expansin 2 precursor, putative, expressed 1
alpha-expansin 1 precursor, putative, expressed 1
retrotransposon protein, putative, unclassified
pollen allergen Phl p 2 precursor, putative, expressed 2
alpha-expansin 20 precursor, putative, expressed 1
alpha-expansin 1 precursor, putative, expressed 1
expansin-like 3 precursor, putative, expressed 1
alpha-expansin 20 precursor, putative, expressed 1
alpha-expansin 7 precursor, putative, expressed 1
expansin-related protein 1 precursor, putative, exp... 1
expansin-like 3 precursor, putative, expressed 1
alpha-expansin 3 precursor, putative, expressed 1
beta-expansin 1a precursor, putative, expressed 1
beta-expansin 1a precursor, putative, expressed 1
beta-expansin 1a precursor, putative, expressed 1
beta-expansin 1a precursor, putative, expressed 1



beta-expansin 1a precursor, putative, expressed 1
alpha-expansin 7 precursor, putative 1
alpha-expansin 1 precursor, putative, expressed
alpha-expansin 17 precursor, putative, expressed 1
alpha-expansin 17 precursor, putative, expressed 1
expansin-like 3 precursor, putative, expressed 1
expansin-like 3 precursor, putative, expressed 1
alpha-expansin 9 precursor, putative, expressed 1
fasciclin-like arabinogalactan protein 7 precursor,... 1
C-1-tetrahydrofolate synthase, cytoplasmic, putativ... 1
SWI1, putative, expressed 1
retrotransposon protein, putative, unclassified 1
multidrug resistance-associated protein 4, putative... 1
anthocyanidin 3-O-glucosyltransferase, putative, expressed 1
retrotransposon protein, putative, unclassified

Jiang, S.Y., Jasmin, P.X., Ting, Y.Y., and Ramachandran, S. (2005). Genome-wide identification and molecular characterization of Ole_e_I, Allerg_1 and Allerg_2 domain-containing pollen-allergen-like genes in Oryza sativa. DNA Res 12, 167-179.  



TIGR v5 locus descriptions TIGR v5 loci and (probe matches)
[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (7); LOC_Os01g06990.1 (1); LOC_Os01g07000.1 (1); LOC_Os01g07010.1 (11); LOC_Os01g07020.1 (5)
[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (1); LOC_Os01g06980.1 (1); LOC_Os01g06990.1 (2); LOC_Os01g07000.1 (11); LOC_Os01g07010.1 (1); LOC_Os01g07020.1 (1)
Proline-rich protein, putative LOC_Os01g07040.1 (8)
[LOC_Os01g06940, Expressed protein],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06940.1 (1); LOC_Os01g06980.1 (11); LOC_Os01g06990.1 (2); LOC_Os01g07020.1 (1)
Expressed protein LOC_Os01g06940.1 (1)
Expressed protein LOC_Os01g06940.1 (3)
Conserved hypothetical protein LOC_Os01g06980.1 (11)
[LOC_Os01g06940, Expressed protein],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06940.1 (1); LOC_Os01g06980.1 (11); LOC_Os01g06990.1 (2); LOC_Os01g07020.1 (1)
[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (1); LOC_Os01g06980.1 (1); LOC_Os01g06990.1 (2); LOC_Os01g07000.1 (11); LOC_Os01g07010.1 (1); LOC_Os01g07020.1 (1)
[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (7); LOC_Os01g06990.1 (1); LOC_Os01g07000.1 (1); LOC_Os01g07010.1 (11); LOC_Os01g07020.1 (5)
[LOC_Os01g06940, Expressed protein],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06940.1 (1); LOC_Os01g06980.1 (11); LOC_Os01g06990.1 (2); LOC_Os01g07020.1 (1)
[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (1); LOC_Os01g06980.1 (1); LOC_Os01g06990.1 (2); LOC_Os01g07000.1 (11); LOC_Os01g07010.1 (1); LOC_Os01g07020.1 (1)
Tyrosine-rich hydroxyproline-rich glycoprotein, putative LOC_Os01g07060.1 (11)

[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (7); LOC_Os01g06990.1 (1); LOC_Os01g07000.1 (1); LOC_Os01g07010.1 (11); LOC_Os01g07020.1 (5)
[LOC_Os01g06940, Expressed protein],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06940.1 (1); LOC_Os01g06980.1 (11); LOC_Os01g06990.1 (2); LOC_Os01g07020.1 (1)
[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (1); LOC_Os01g06980.1 (1); LOC_Os01g06990.1 (2); LOC_Os01g07000.1 (11); LOC_Os01g07010.1 (1); LOC_Os01g07020.1 (1)
[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (7); LOC_Os01g06990.1 (1); LOC_Os01g07000.1 (1); LOC_Os01g07010.1 (11); LOC_Os01g07020.1 (5)
[LOC_Os01g06940, Expressed protein],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06940.1 (1); LOC_Os01g06980.1 (11); LOC_Os01g06990.1 (2); LOC_Os01g07020.1 (1)
[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (1); LOC_Os01g06980.1 (1); LOC_Os01g06990.1 (2); LOC_Os01g07000.1 (11); LOC_Os01g07010.1 (1); LOC_Os01g07020.1 (1)
[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (7); LOC_Os01g06990.1 (1); LOC_Os01g07000.1 (1); LOC_Os01g07010.1 (11); LOC_Os01g07020.1 (5)
[LOC_Os01g06960, Proline-rich protein 1, putative, expressed],[LOC_Os01g06980, Conserved hypothetical protein],[LOC_Os01g06990, Pollen proteins Ole e I family protein],[LOC_Os01g07000, Conserved hypothetical protein],[LOC_Os01g07010, Proline-rich protein 1, putative],[LOC_Os01g07020, Arabinogalactan protein, putative]LOC_Os01g06960.1 (1); LOC_Os01g06980.1 (1); LOC_Os01g06990.1 (2); LOC_Os01g07000.1 (11); LOC_Os01g07010.1 (1); LOC_Os01g07020.1 (1)
Proline-rich protein, putative, expressed LOC_Os01g07030.1 (11)
Extensin-1 precursor, putative, expressed LOC_Os01g67390.1 (11)
[LOC_Os01g52640, Ubiquitin-protein ligase COP1, putative, expressed],[LOC_Os01g52650, Pollen proteins Ole e I family protein, expressed]LOC_Os01g52640.3 (10); LOC_Os01g52650.1 (11)
Pistil-specific extensin-like protein precursor, putative, expressedLOC_Os01g52660.1 (9)
Expressed protein LOC_Os02g21280.1 (11)

LOC_Os02g01190.1 (11); LOC_Os02g01190.2 (11)
[LOC_Os02g01190, Expressed protein],[LOC_Os04g33540, Hypothetical protein],[LOC_Os05g27970, Hypothetical protein]LOC_Os02g01190.1 (1); LOC_Os02g01190.2 (1); LOC_Os04g33540.1 (1); LOC_Os05g27970.1 (11)
[LOC_Os02g01190, Expressed protein],[LOC_Os04g33540, Hypothetical protein],[LOC_Os05g27970, Hypothetical protein]LOC_Os02g01190.1 (1); LOC_Os02g01190.2 (1); LOC_Os04g33540.1 (1); LOC_Os05g27970.1 (11)
[LOC_Os02g57750, Expressed protein],[LOC_Os03g22250, Expressed protein],[LOC_Os09g22510, Expressed protein]LOC_Os02g57750.1 (11); LOC_Os02g57750.2 (11); LOC_Os03g22250.1 (1); LOC_Os09g22510.1 (1)
[LOC_Os02g57760, Caffeic acid 3-O-methyltransferase, putative, expressed],[LOC_Os02g57766, Expressed protein],[LOC_Os03g22250, Expressed protein],[LOC_Os09g22510, Expressed protein]LOC_Os02g57760.1 (11); LOC_Os02g57766.1 (7); LOC_Os03g22250.1 (1); LOC_Os09g22510.1 (1)
[LOC_Os02g57760, Caffeic acid 3-O-methyltransferase, putative, expressed],[LOC_Os02g57766, Expressed protein],[LOC_Os03g22250, Expressed protein],[LOC_Os09g22510, Expressed protein]LOC_Os02g57760.1 (2); LOC_Os02g57766.1 (2); LOC_Os03g22250.1 (8); LOC_Os09g22510.1 (11)
Expressed protein LOC_Os03g22250.1 (11)
[LOC_Os03g14120, Dihydrodipicolinate reductase, putative, expressed],[LOC_Os03g14130, Proline-rich protein, putative, expressed]LOC_Os03g14120.1 (11); LOC_Os03g14130.1 (1)
[LOC_Os03g14120, Dihydrodipicolinate reductase, putative, expressed],[LOC_Os03g14130, Proline-rich protein, putative, expressed]LOC_Os03g14120.1 (4); LOC_Os03g14120.2 (9); LOC_Os03g14120.3 (9); LOC_Os03g14130.1 (11)
[LOC_Os03g14120, Dihydrodipicolinate reductase, putative, expressed],[LOC_Os03g14130, Proline-rich protein, putative, expressed]LOC_Os03g14120.2 (11); LOC_Os03g14120.3 (11); LOC_Os03g14130.1 (10)
[LOC_Os03g14120, Dihydrodipicolinate reductase, putative, expressed],[LOC_Os03g14130, Proline-rich protein, putative, expressed]LOC_Os03g14120.1 (6); LOC_Os03g14120.2 (10); LOC_Os03g14120.3 (10); LOC_Os03g14120.4 (4); LOC_Os03g14130.1 (3)
Expressed protein LOC_Os04g35580.1 (11)
Expressed protein LOC_Os04g35580.1 (11)
[LOC_Os04g32670, Secondary cell wall-related glycosyltransferase family 47, putative, expressed],[LOC_Os04g32680, Pollen-specific protein C13 precursor, putative, expressed]LOC_Os04g32670.1 (11); LOC_Os04g32680.1 (10)
Pistil-specific extensin-like protein precursor, putative, expressedLOC_Os05g45460.1 (11)
Arabinogalactan protein, putative, expressed LOC_Os05g45480.1 (11)
Arabinogalactan protein, putative, expressed LOC_Os05g45480.1 (11)
Conserved hypothetical protein LOC_Os05g13340.1 (11)



Pollen allergen Phl p 11, putative, expressed LOC_Os06g36240.1 (11)

Expressed protein LOC_Os07g47750.1 (11)
Phylloplanin precursor, putative, expressed LOC_Os07g47760.1 (11)
Pollen-specific protein C13 precursor, putative, expressed LOC_Os09g39950.1 (11)

LOC_Os09g33450.1 (11); LOC_Os09g33450.2 (11)
Pollen proteins Ole e I family protein, expressed LOC_Os09g32988.1 (11)
Pollen proteins Ole e I family protein, expressed LOC_Os09g32988.1 (9)
Proline-rich protein, putative, expressed LOC_Os10g05950.1 (11)
[LOC_Os07g30154, Expressed protein],[LOC_Os10g05950, Proline-rich protein, putative, expressed]LOC_Os07g30154.1 (1); LOC_Os10g05950.1 (11)

LOC_Os10g05990.1 (11); LOC_Os10g05990.2 (11)
[LOC_Os10g05970, Proline-rich protein, putative, expressed],[LOC_Os10g05990, Proline-rich protein, putative, expressed],[LOC_Os10g06000, Proline-rich protein, putative, expressed]LOC_Os10g05970.1 (11); LOC_Os10g05970.2 (11); LOC_Os10g05990.1 (1); LOC_Os10g05990.2 (1); LOC_Os10g06000.1 (1)
[LOC_Os10g05970, Proline-rich protein, putative, expressed],[LOC_Os10g05990, Proline-rich protein, putative, expressed],[LOC_Os10g06000, Proline-rich protein, putative, expressed]LOC_Os10g05970.1 (11); LOC_Os10g05970.2 (11); LOC_Os10g05990.1 (1); LOC_Os10g05990.2 (1); LOC_Os10g06000.1 (1)
Proline-rich protein, putative, expressed LOC_Os10g06000.1 (11)
Proline-rich protein, putative, expressed LOC_Os10g06000.1 (11)
Expressed protein LOC_Os10g13850.1 (11)
Pollen proteins Ole e I family protein, expressed LOC_Os10g39890.1 (11)
[LOC_Os06g04690, F-box domain containing protein, expressed],[LOC_Os06g04710, Expressed protein],[LOC_Os06g04980, F-box domain containing protein],[LOC_Os10g22590, Pollen-specific protein C13 precursor, putative, expressed]LOC_Os06g04690.1 (8); LOC_Os06g04710.1 (7); LOC_Os06g04980.1 (3); LOC_Os10g22590.1 (2)
Pollen-specific protein C13 precursor, putative, expressed LOC_Os10g22590.1 (11)
Pollen proteins Ole e I family protein, expressed LOC_Os10g39890.1 (11)
Expressed protein LOC_Os10g13914.1 (11)
Expressed protein LOC_Os10g13914.1 (11)
[LOC_Os10g05970, Proline-rich protein, putative, expressed],[LOC_Os10g05990, Proline-rich protein, putative, expressed],[LOC_Os10g06000, Proline-rich protein, putative, expressed]LOC_Os10g05970.1 (11); LOC_Os10g05970.2 (11); LOC_Os10g05990.1 (1); LOC_Os10g05990.2 (1); LOC_Os10g06000.1 (1)
Proline-rich protein, putative, expressed LOC_Os10g06000.1 (11)
Proline-rich protein, putative, expressed LOC_Os10g06000.1 (11)

LOC_Os10g05990.1 (11); LOC_Os10g05990.2 (11)
[LOC_Os10g05970, Proline-rich protein, putative, expressed],[LOC_Os10g05990, Proline-rich protein, putative, expressed],[LOC_Os10g06000, Proline-rich protein, putative, expressed]LOC_Os10g05970.1 (11); LOC_Os10g05970.2 (11); LOC_Os10g05990.1 (1); LOC_Os10g05990.2 (1); LOC_Os10g06000.1 (1)
[LOC_Os10g05970, Proline-rich protein, putative, expressed],[LOC_Os10g05990, Proline-rich protein, putative, expressed],[LOC_Os10g06000, Proline-rich protein, putative, expressed]LOC_Os10g05970.1 (11); LOC_Os10g05970.2 (11); LOC_Os10g05990.1 (1); LOC_Os10g05990.2 (1); LOC_Os10g06000.1 (1)

LOC_Os10g05970.1 (11); LOC_Os10g05970.2 (11)
Proline-rich protein, putative, expressed LOC_Os10g05750.1 (11)
Proline-rich protein, putative, expressed LOC_Os10g05790.1 (11)
Expressed protein LOC_Os10g13850.1 (11)
Expressed protein LOC_Os12g28770.1 (11)
Alpha-expansin 4 precursor, putative, expressed LOC_Os01g14660.1 (11)
Alpha-expansin 15 precursor, putative, expressed LOC_Os01g14650.1 (11)

Alpha-expansin 10 precursor, putative, expressed LOC_Os01g60770.1 (10)
Beta-expansin 3 precursor, putative, expressed LOC_Os02g42650.1 (11)
Beta-expansin 4 precursor, putative, expressed LOC_Os02g44108.1 (11)
Beta-expansin 4 precursor, putative LOC_Os02g44106.1 (11)
Alpha-expansin 15 precursor, putative, expressed LOC_Os02g51040.1 (11)
Alpha-expansin 15 precursor, putative, expressed LOC_Os02g51040.1 (11)
Alpha-expansin 3 precursor, putative, expressed LOC_Os02g16850.1 (11)
[LOC_Os02g16780, Alpha-expansin 1 precursor, putative, expressed],[LOC_Os02g16800, Alpha-expansin 10 precursor, putative, expressed],[LOC_Os02g16809, Alpha-expansin 3 precursor, putative, expressed],[LOC_Os02g16839, Alpha-expansin 3 precursor, putative],[LOC_Os02g16850, Alpha-expansin 3 precursor, putative, expressed]LOC_Os02g16780.1 (2); LOC_Os02g16800.1 (1); LOC_Os02g16809.1 (7); LOC_Os02g16839.1 (7); LOC_Os02g16850.1 (1)
[LOC_Os02g16780, Alpha-expansin 1 precursor, putative, expressed],[LOC_Os02g16800, Alpha-expansin 10 precursor, putative, expressed],[LOC_Os02g16809, Alpha-expansin 3 precursor, putative, expressed],[LOC_Os02g16839, Alpha-expansin 3 precursor, putative],[LOC_Os02g16850, Alpha-expansin 3 precursor, putative, expressed]LOC_Os02g16780.1 (2); LOC_Os02g16800.1 (1); LOC_Os02g16809.1 (7); LOC_Os02g16839.1 (7); LOC_Os02g16850.1 (1)
[LOC_Os02g16809, Alpha-expansin 3 precursor, putative, expressed],[LOC_Os02g16839, Alpha-expansin 3 precursor, putative]LOC_Os02g16809.1 (8); LOC_Os02g16839.1 (8)
Alpha-expansin 10 precursor, putative, expressed LOC_Os02g16800.1 (11)
[LOC_Os02g16780, Alpha-expansin 1 precursor, putative, expressed],[LOC_Os02g16800, Alpha-expansin 10 precursor, putative, expressed],[LOC_Os02g16809, Alpha-expansin 3 precursor, putative, expressed],[LOC_Os02g16839, Alpha-expansin 3 precursor, putative],[LOC_Os02g16850, Alpha-expansin 3 precursor, putative, expressed]LOC_Os02g16780.1 (2); LOC_Os02g16800.1 (1); LOC_Os02g16809.1 (7); LOC_Os02g16839.1 (7); LOC_Os02g16850.1 (1)
Alpha-expansin 1 precursor, putative, expressed LOC_Os02g16780.1 (11)
Alpha-expansin 1 precursor, putative, expressed LOC_Os02g16780.1 (11)



[LOC_Os02g16780, Alpha-expansin 1 precursor, putative, expressed],[LOC_Os02g16800, Alpha-expansin 10 precursor, putative, expressed],[LOC_Os02g16809, Alpha-expansin 3 precursor, putative, expressed],[LOC_Os02g16839, Alpha-expansin 3 precursor, putative],[LOC_Os02g16850, Alpha-expansin 3 precursor, putative, expressed]LOC_Os02g16780.1 (2); LOC_Os02g16800.1 (1); LOC_Os02g16809.1 (7); LOC_Os02g16839.1 (7); LOC_Os02g16850.1 (1)
Alpha-expansin 1 precursor, putative, expressed LOC_Os02g16730.1 (11)
Alpha-expansin 1 precursor, putative, expressed LOC_Os02g16730.1 (11)
Alpha-expansin 1 precursor, putative, expressed LOC_Os02g16780.1 (11)
Alpha-expansin 1 precursor, putative, expressed LOC_Os02g16780.1 (11)
[LOC_Os02g16780, Alpha-expansin 1 precursor, putative, expressed],[LOC_Os02g16800, Alpha-expansin 10 precursor, putative, expressed],[LOC_Os02g16809, Alpha-expansin 3 precursor, putative, expressed],[LOC_Os02g16839, Alpha-expansin 3 precursor, putative],[LOC_Os02g16850, Alpha-expansin 3 precursor, putative, expressed]LOC_Os02g16780.1 (2); LOC_Os02g16800.1 (1); LOC_Os02g16809.1 (7); LOC_Os02g16839.1 (7); LOC_Os02g16850.1 (1)

LOC_Os03g04020.1 (11); LOC_Os03g04020.2 (11)
Alpha-expansin 17 precursor, putative, expressed LOC_Os03g06000.1 (11)
Alpha-expansin 17 precursor, putative, expressed LOC_Os03g06010.1 (11)
Alpha-expansin 17 precursor, putative, expressed LOC_Os03g06010.1 (11)

[LOC_Os03g06050, Alpha-expansin 15 precursor, putative, expressed],[LOC_Os03g06060, Alpha-expansin 15 precursor, putative, expressed]LOC_Os03g06050.1 (5); LOC_Os03g06060.1 (11)
[LOC_Os03g06050, Alpha-expansin 15 precursor, putative, expressed],[LOC_Os03g06060, Alpha-expansin 15 precursor, putative, expressed]LOC_Os03g06050.1 (5); LOC_Os03g06060.1 (11)
Alpha-expansin 17 precursor, putative, expressed LOC_Os03g06020.1 (11)
Alpha-expansin 15 precursor, putative, expressed LOC_Os03g31480.1 (11)

Alpha-expansin 6 precursor, putative, expressed LOC_Os03g60720.1 (11)
[LOC_Os03g01610, Major pollen allergen Ory s 1 precursor, putative, expressed],[LOC_Os03g01630, Major pollen allergen Ory s 1 precursor, putative],[LOC_Os03g01650, Major pollen allergen Ory s 1 precursor, putative, expressed]LOC_Os03g01610.1 (11); LOC_Os03g01630.1 (3); LOC_Os03g01650.1 (11)
Beta-expansin 1a precursor, putative, expressed LOC_Os03g01260.1 (11)

LOC_Os03g01270.1 (11); LOC_Os03g01270.2 (10)
[LOC_Os03g01610, Major pollen allergen Ory s 1 precursor, putative, expressed],[LOC_Os03g01630, Major pollen allergen Ory s 1 precursor, putative],[LOC_Os03g01650, Major pollen allergen Ory s 1 precursor, putative, expressed]LOC_Os03g01610.1 (11); LOC_Os03g01630.1 (3); LOC_Os03g01650.1 (11)
Major pollen allergen Ory s 1 precursor, putative, expressedLOC_Os03g01640.1 (11)

LOC_Os03g44290.1 (11); LOC_Os03g44290.2 (11); LOC_Os03g44290.3 (11)
LOC_Os04g44780.1 (11); LOC_Os04g44780.2 (11)
LOC_Os04g44780.1 (11); LOC_Os04g44780.2 (11)

Beta-expansin 2 precursor, putative, expressed LOC_Os04g46650.1 (10)

[LOC_Os04g25150, Pollen allergen Phl p 2 precursor, putative, expressed],[LOC_Os04g26230, Pollen allergen Phl p 2 precursor, putative, expressed]LOC_Os04g25150.1 (9); LOC_Os04g26230.1 (11)
[LOC_Os04g25190, Pollen allergen Phl p 2 precursor, putative, expressed],[LOC_Os04g26190, Pollen allergen Lol p 2-A, putative]LOC_Os04g25190.1 (11); LOC_Os04g26190.1 (5)
[LOC_Os04g49410, Alpha-expansin 13 precursor, putative, expressed],[LOC_Os04g49420, Histone H4, putative, expressed]LOC_Os04g49410.1 (11); LOC_Os04g49420.1 (11)
Alpha-expansin 1 precursor, putative, expressed LOC_Os04g15840.1 (11)

LOC_Os04g44780.1 (11); LOC_Os04g44780.2 (11)
LOC_Os04g44780.1 (11); LOC_Os04g44780.2 (11)

Beta-expansin 2 precursor, putative, expressed LOC_Os05g15690.1 (11)
Alpha-expansin 1 precursor, putative, expressed LOC_Os05g19570.1 (10)

[LOC_Os06g45180, Pollen allergen Phl p 2 precursor, putative, expressed],[LOC_Os06g45290, Pollen allergen Phl p 2 precursor, putative, expressed]LOC_Os06g45180.1 (3); LOC_Os06g45290.1 (11)
Alpha-expansin 20 precursor, putative, expressed LOC_Os06g41700.1 (11)
Alpha-expansin 1 precursor, putative, expressed LOC_Os06g50400.1 (11)
Expansin-like 3 precursor, putative, expressed LOC_Os06g50960.1 (11)
Alpha-expansin 20 precursor, putative, expressed LOC_Os06g41700.1 (11)
Alpha-expansin 7 precursor, putative, expressed LOC_Os06g01920.1 (11)
Expansin-related protein 1 precursor, putative, expressed LOC_Os07g31390.1 (11)
Expansin-like 3 precursor, putative, expressed LOC_Os07g29290.1 (10)
Alpha-expansin 3 precursor, putative, expressed LOC_Os08g44790.1 (11)
Beta-expansin 1a precursor, putative, expressed LOC_Os10g40090.1 (11)
Beta-expansin 1a precursor, putative, expressed LOC_Os10g40710.1 (11)
Beta-expansin 1a precursor, putative, expressed LOC_Os10g40720.1 (11)
Beta-expansin 1a precursor, putative, expressed LOC_Os10g40730.1 (11)



Beta-expansin 1a precursor, putative, expressed LOC_Os10g40700.1 (11)
Alpha-expansin 7 precursor, putative LOC_Os10g39110.1 (11)

Alpha-expansin 17 precursor, putative, expressed LOC_Os10g30340.1 (11)
Alpha-expansin 17 precursor, putative, expressed LOC_Os10g30340.1 (11)
Expansin-like 3 precursor, putative, expressed LOC_Os10g39640.1 (11)
Expansin-like 3 precursor, putative, expressed LOC_Os10g39640.1 (11)
Alpha-expansin 9 precursor, putative, expressed LOC_Os12g36040.1 (11)
Fasciclin-like arabinogalactan protein 7 precursor, putative, expressedLOC_Os01g06580.1 (11)
C-1-tetrahydrofolate synthase, cytoplasmic, putative, expressedLOC_Os02g02850.1 (11)

LOC_Os03g44760.1 (11); LOC_Os03g44760.2 (11); LOC_Os03g44760.3 (11); LOC_Os03g44760.4 (11); LOC_Os03g44760.5 (11)
Retrotransposon protein, putative, unclassified LOC_Os04g15510.1 (11)
Multidrug resistance-associated protein 4, putative, expressedLOC_Os04g13220.1 (11)
Anthocyanidin 3-O-glucosyltransferase, putative, expressedLOC_Os07g05420.1 (8)



ESTs Pfam matches CPSG loci AGI closest homolog tBLASTx exp to TAIR7
[LOC_Os01g06960.1,1],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT2G33790.1 9,00E-07
[LOC_Os01g06960.1,1],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT5G05500.1 1,00E-07

0 PF01190 AT5G05500.1 1,00E-09
[LOC_Os01g06940.1,0],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06990, PF01190],[LOC_Os01g07020, PF01190]

0
0
0

[LOC_Os01g06940.1,0],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06990, PF01190],[LOC_Os01g07020, PF01190]
[LOC_Os01g06960.1,1],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT5G05500.1 1,00E-07
[LOC_Os01g06960.1,1],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT2G33790.1 9,00E-07
[LOC_Os01g06940.1,0],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06990, PF01190],[LOC_Os01g07020, PF01190]
[LOC_Os01g06960.1,1],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT5G05500.1 1,00E-07

0 PF01190 AT5G05500.1 3,00E-23

[LOC_Os01g06960.1,1],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT2G33790.1 9,00E-07
[LOC_Os01g06940.1,0],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06990, PF01190],[LOC_Os01g07020, PF01190]
[LOC_Os01g06960.1,1],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT5G05500.1 1,00E-07
[LOC_Os01g06960.1,1],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT2G33790.1 9,00E-07
[LOC_Os01g06940.1,0],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06990, PF01190],[LOC_Os01g07020, PF01190]
[LOC_Os01g06960.1,1],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT5G05500.1 1,00E-07
[LOC_Os01g06960.1,1],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT2G33790.1 9,00E-07
[LOC_Os01g06960.1,1],[LOC_Os01g06980.1,0],[LOC_Os01g06990.1,0],[LOC_Os01g07000.1,0],[LOC_Os01g07010.1,0],[LOC_Os01g07020.1,0][LOC_Os01g06960, PF01190],[LOC_Os01g06990, PF01190],[LOC_Os01g07010, PF01190],[LOC_Os01g07020, PF01190]AT5G05500.1 1,00E-07

3 PF01190
3 PF01190 AT1G76930.2 2,00E-05

[LOC_Os01g52640.3,35],[LOC_Os01g52650.1,24][LOC_Os01g52640, PF00400[x3]],[LOC_Os01g52650, PF01190]
10 PF01190
15 AT5G54855.1 1,00E-25

[LOC_Os02g01190.1,4],[LOC_Os02g01190.2,19] AT2G16630.1 6,00E-10
[LOC_Os02g01190.1,4],[LOC_Os02g01190.2,19],[LOC_Os04g33540.1,0],[LOC_Os05g27970.1,0]
[LOC_Os02g01190.1,4],[LOC_Os02g01190.2,19],[LOC_Os04g33540.1,0],[LOC_Os05g27970.1,0]AT2G16630.1 1,00E-13
[LOC_Os02g57750.1,64],[LOC_Os02g57750.2,51],[LOC_Os03g22250.1,0],[LOC_Os09g22510.1,29]CPSG AT5G04460.1 3,00E-32
[LOC_Os02g57760.1,0],[LOC_Os02g57766.1,160],[LOC_Os03g22250.1,0],[LOC_Os09g22510.1,29][LOC_Os02g57760, PF00891] AT3G53140.1 8,00E-57
[LOC_Os02g57760.1,0],[LOC_Os02g57766.1,160],[LOC_Os03g22250.1,0],[LOC_Os09g22510.1,29][LOC_Os02g57760, PF00891] AT3G53140.1 2,00E-29

0 CPSG
[LOC_Os03g14120.1,16],[LOC_Os03g14130.1,20][LOC_Os03g14120, PF01113,PF05173],[LOC_Os03g14130, PF06735]AT3G59890 other annotation
[LOC_Os03g14120.1,16],[LOC_Os03g14120.2,43],[LOC_Os03g14120.3,43],[LOC_Os03g14130.1,20][LOC_Os03g14120, PF01113,PF05173],[LOC_Os03g14130, PF06735]AT3G19020.1 2,00E-09
[LOC_Os03g14120.2,43],[LOC_Os03g14120.3,43],[LOC_Os03g14130.1,20][LOC_Os03g14120, PF01113,PF05173],[LOC_Os03g14130, PF06735]AT3G59890 other annotation
[LOC_Os03g14120.1,16],[LOC_Os03g14120.2,43],[LOC_Os03g14120.3,43],[LOC_Os03g14120.4,26],[LOC_Os03g14130.1,20][LOC_Os03g14120, PF01113,PF05173],[LOC_Os03g14130, PF06735]AT3G59890.1 8,00E-08

1 AT5G03710.1 1,00E-15
1

[LOC_Os04g32670.1,85],[LOC_Os04g32680.1,10][LOC_Os04g32670, PF03016],[LOC_Os04g32680, PF01190]AT4G08685.1 1,00E-06
37 PF01190 AT1G28290 other annotation

7 PF01190
7 PF01190
0 AT1G29140.1 5,00E-05



9 PF01190 AT1G29140 other annotation

7 AT3G16660.1 4,00E-05
3 AT3G16670.1 1,00E-09

15 PF01190 AT4G08685.1 2,00E-20
[LOC_Os09g33450.1,79],[LOC_Os09g33450.2,20] AT3G26935 other annotation

12 PF01190 AT5G13140 other annotation
12 PF01190 AT5G13140 other annotation
10 PF06735 AT4G01985.1 2,00E-06

[LOC_Os07g30154.1,4],[LOC_Os10g05950.1,10][LOC_Os10g05950, PF06735] AT4G01985.1 1,00E-06
[LOC_Os10g05990.1,0],[LOC_Os10g05990.2,0]
[LOC_Os10g05970.1,411],[LOC_Os10g05970.2,229],[LOC_Os10g05990.1,0],[LOC_Os10g05990.2,0],[LOC_Os10g06000.1,0][LOC_Os10g05990, PF06735],[LOC_Os10g06000, PF06735]AT5G56330.1 6,00E-10
[LOC_Os10g05970.1,411],[LOC_Os10g05970.2,229],[LOC_Os10g05990.1,0],[LOC_Os10g05990.2,0],[LOC_Os10g06000.1,0][LOC_Os10g05990, PF06735],[LOC_Os10g06000, PF06735]AT5G56330.1 6,00E-10

0 PF06735
0 PF06735 AT5G56330.1 1,00E-11

32 AT2G30560.1 8,00E-19
8 PF01190 AT3G09925.1 2,00E-16

[LOC_Os06g04690.1,151],[LOC_Os06g04710.1,83],[LOC_Os06g04980.1,0],[LOC_Os10g22590.1,235][LOC_Os06g04690, PF00646],[LOC_Os06g04980, PF00646],[LOC_Os10g22590, PF01190]
235 PF01190 CPSG AT4G08685.1 7,00E-23

8 PF01190 AT3G09925.1 2,00E-16
4 AT2G40113.1 3,00E-11
4

[LOC_Os10g05970.1,411],[LOC_Os10g05970.2,229],[LOC_Os10g05990.1,0],[LOC_Os10g05990.2,0],[LOC_Os10g06000.1,0][LOC_Os10g05990, PF06735],[LOC_Os10g06000, PF06735]AT5G56330.1 6,00E-10
0 PF06735
0 PF06735 AT5G56330.1 1,00E-11

[LOC_Os10g05990.1,0],[LOC_Os10g05990.2,0]
[LOC_Os10g05970.1,411],[LOC_Os10g05970.2,229],[LOC_Os10g05990.1,0],[LOC_Os10g05990.2,0],[LOC_Os10g06000.1,0][LOC_Os10g05990, PF06735],[LOC_Os10g06000, PF06735]AT5G56330.1 6,00E-10
[LOC_Os10g05970.1,411],[LOC_Os10g05970.2,229],[LOC_Os10g05990.1,0],[LOC_Os10g05990.2,0],[LOC_Os10g06000.1,0][LOC_Os10g05990, PF06735],[LOC_Os10g06000, PF06735]AT5G56330.1 6,00E-10
[LOC_Os10g05970.1,411],[LOC_Os10g05970.2,229]

183 PF06735 AT5G03710.1 1,00E-15
6 PF06735

32 AT2G30560.1 8,00E-19
6 AT5G15780 other annotation
2 PF03330|PF01357 AT1G20190.1 3,00E-67
3 PF03330|PF01357 AT1G69530.3 2,00E-48

43 PF03330|PF01357
3 PF01357|PF03330 AT4G28250.1 3,00E-76

28 PF03330|PF01357
0 PF03330|PF01357 AT2G45110.1 1,00E-57

64 PF03330|PF01357
64 PF03330|PF01357

1 PF03330|PF01357 AT1G20190.1 2,00E-45
[LOC_Os02g16780.1,1],[LOC_Os02g16800.1,1],[LOC_Os02g16809.1,1],[LOC_Os02g16839.1,0],[LOC_Os02g16850.1,1][LOC_Os02g16780, PF01357,PF03330],[LOC_Os02g16800, PF01357,PF03330],[LOC_Os02g16809, PF01357,PF03330],[LOC_Os02g16839, PF01357,PF03330],[LOC_Os02g16850, PF01357,PF03330]AT1G20190.1 2,00E-67
[LOC_Os02g16780.1,1],[LOC_Os02g16800.1,1],[LOC_Os02g16809.1,1],[LOC_Os02g16839.1,0],[LOC_Os02g16850.1,1][LOC_Os02g16780, PF01357,PF03330],[LOC_Os02g16800, PF01357,PF03330],[LOC_Os02g16809, PF01357,PF03330],[LOC_Os02g16839, PF01357,PF03330],[LOC_Os02g16850, PF01357,PF03330]AT1G20190.1 2,00E-67
[LOC_Os02g16809.1,1],[LOC_Os02g16839.1,0][LOC_Os02g16809, PF01357,PF03330],[LOC_Os02g16839, PF01357,PF03330]AT2G40610.1 3,00E-33

1 PF03330|PF01357 AT2G40610.1 4,00E-39
[LOC_Os02g16780.1,1],[LOC_Os02g16800.1,1],[LOC_Os02g16809.1,1],[LOC_Os02g16839.1,0],[LOC_Os02g16850.1,1][LOC_Os02g16780, PF01357,PF03330],[LOC_Os02g16800, PF01357,PF03330],[LOC_Os02g16809, PF01357,PF03330],[LOC_Os02g16839, PF01357,PF03330],[LOC_Os02g16850, PF01357,PF03330]AT1G20190.1 2,00E-67

1 PF03330|PF01357 AT1G20190.1 5,00E-58
1 PF03330|PF01357 AT1G20190.1 5,00E-58



[LOC_Os02g16780.1,1],[LOC_Os02g16800.1,1],[LOC_Os02g16809.1,1],[LOC_Os02g16839.1,0],[LOC_Os02g16850.1,1][LOC_Os02g16780, PF01357,PF03330],[LOC_Os02g16800, PF01357,PF03330],[LOC_Os02g16809, PF01357,PF03330],[LOC_Os02g16839, PF01357,PF03330],[LOC_Os02g16850, PF01357,PF03330]AT1G20190.1 2,00E-67
14 PF03330|PF01357 AT1G20190.1 4,00E-80
14 PF03330|PF01357 AT1G20190.1 4,00E-80

1 PF03330|PF01357 AT1G20190.1 5,00E-58
1 PF03330|PF01357 AT1G20190.1 5,00E-58

[LOC_Os02g16780.1,1],[LOC_Os02g16800.1,1],[LOC_Os02g16809.1,1],[LOC_Os02g16839.1,0],[LOC_Os02g16850.1,1][LOC_Os02g16780, PF01357,PF03330],[LOC_Os02g16800, PF01357,PF03330],[LOC_Os02g16809, PF01357,PF03330],[LOC_Os02g16839, PF01357,PF03330],[LOC_Os02g16850, PF01357,PF03330]AT1G20190.1 2,00E-67
[LOC_Os03g04020.1,80],[LOC_Os03g04020.2,49] AT4G38400.1 5,00E-44

1 PF03330|PF01357 AT1G20190.1 8,00E-46
1 PF03330|PF01357 AT1G20190.1 2,00E-58
1 PF03330|PF01357 AT1G20190.1 6,00E-74

[LOC_Os03g06050.1,2],[LOC_Os03g06060.1,1][LOC_Os03g06050, PF01357,PF03330],[LOC_Os03g06060, PF01357,PF03330]AT1G20190.1 7,00E-51
[LOC_Os03g06050.1,2],[LOC_Os03g06060.1,1][LOC_Os03g06050, PF01357,PF03330],[LOC_Os03g06060, PF01357,PF03330]AT1G20190.1 7,00E-51

1 PF03330|PF01357 AT1G20190.1 1,00E-73
2 PF03330|PF01357 AT1G20190.1 7,00E-19

96 PF03330|PF01357 AT2G39700.1 2,00E-23
[LOC_Os03g01610.1,28],[LOC_Os03g01630.1,0],[LOC_Os03g01650.1,18][LOC_Os03g01610, PF01357,PF03330],[LOC_Os03g01630, PF01357,PF03330],[LOC_Os03g01650, PF01357,PF03330]AT1G65680.1 7,00E-10

27 PF01357|PF03330 AT1G65680.1 7,00E-22
[LOC_Os03g01270.1,51],[LOC_Os03g01270.2,43] AT1G65680.1 7,00E-27
[LOC_Os03g01610.1,28],[LOC_Os03g01630.1,0],[LOC_Os03g01650.1,18][LOC_Os03g01610, PF01357,PF03330],[LOC_Os03g01630, PF01357,PF03330],[LOC_Os03g01650, PF01357,PF03330]AT1G65680.1 7,00E-10

32 PF01357|PF03330 AT1G65680.1 6,00E-25

[LOC_Os03g44290.1,46],[LOC_Os03g44290.2,41],[LOC_Os03g44290.3,43]AT2G45110.1 2,00E-19
[LOC_Os04g44780.1,1],[LOC_Os04g44780.2,20] AT4G28250 other annotation
[LOC_Os04g44780.1,1],[LOC_Os04g44780.2,20] AT4G28250.1 3,00E-73

1 PF01357|PF03330 AT1G65680.1 4,00E-15

[LOC_Os04g25150.1,5],[LOC_Os04g26230.1,29][LOC_Os04g25150, PF01357],[LOC_Os04g26230, PF01357]
[LOC_Os04g25190.1,16],[LOC_Os04g26190.1,0][LOC_Os04g25190, PF01357],[LOC_Os04g26190, PF01357]
[LOC_Os04g49410.1,107],[LOC_Os04g49420.1,117][LOC_Os04g49410, PF01357,PF03330],[LOC_Os04g49420, PF00125]AT3G03220.1 1,00E-29

41 PF01357|PF03330 AT1G20190.1 9,00E-42
[LOC_Os04g44780.1,1],[LOC_Os04g44780.2,20] AT4G28250 other annotation
[LOC_Os04g44780.1,1],[LOC_Os04g44780.2,20] AT4G28250.1 3,00E-73

18 PF01357|PF03330 AT1G65680.1 3,00E-17
7 PF03330|PF01357 AT3G55500.1 9,00E-33

[LOC_Os06g45180.1,6],[LOC_Os06g45290.1,24][LOC_Os06g45180, PF01357],[LOC_Os06g45290, PF01357]
15 PF01357|PF03330 AT4G38210.1 3,00E-52

9 PF03330|PF01357 AT1G20190.1 5,00E-15
10 PF01357|PF03330 AT4G38400.1 1,00E-10
15 PF01357|PF03330 AT4G38210.1 3,00E-52

1 PF03330|PF01357 AT1G12560.1 3,00E-51
2 PF03330 AT4G38400.1 2,00E-37

88 PF03330|PF01357 AT4G38400.1 2,00E-18
18 PF03330|PF01357 AT5G05290.1 1,00E-45

177 PF01357|PF03330 AT1G65680.1 4,00E-16
49 PF03330|PF01357 AT1G65680.1 4,00E-10
78 PF01357|PF03330

324 PF01357|PF03330



237 PF01357|PF03330
0 PF03330|PF01357 AT1G62980.1 2,00E-61

1 PF03330|PF01357 AT1G20190.1 1,00E-69
1 PF03330|PF01357 AT1G20190.1 1,00E-69

59 PF03330|PF01357 AT3G45960.1 3,00E-26
59 PF03330|PF01357 AT3G45960.1 3,00E-26

7 PF01357|PF03330 AT5G02260.1 1,00E-39
13 PF02469 AT5G03710.1 1,00E-08

7 PF02882|PF00763 AT4G00620.1 1,00E-106
[LOC_Os03g44760.1,24],[LOC_Os03g44760.2,24],[LOC_Os03g44760.3,1],[LOC_Os03g44760.4,1],[LOC_Os03g44760.5,2]AT5G51330 other annotation

0
8 PF00005|PF00005|PF00664|PF00664 AT2G47800.1 7,00E-38

13 PF00201 AT5G17050 other annotation



TAIR7 annotation Jiang sequence reference
Pollen Ole e 1 allergen protein containing 14.6% proline residues, similar to arabinogalactan protein (Daucus carota) GI:11322245, SP:Q03211 Pistil-specific extensin-like protein precursor (PELP) {Nicotiana tabacum}; contains Pfam profile PF01190: Pollen proteins Ole e I family | chr2:14300637-14302347 REVERSE | Aliases: T1B8.9, T1B8_9OsOle1 gb AP003209 (-) 106334-108170 length 1836 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr5:1629668-1630397 FORWARD | Aliases: MOP10.4, MOP10_4OsOle1 gb AP003209 (-) 106334-108170 length 1836 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr5:1629668-1630397 FORWARD | Aliases: MOP10.4, MOP10_4OsOle2 gb AP003209 (-) 131631-132194 length 563 bp

OsOle3 gb AP003209 (-) 104952-105519 length 567 bp
OsOle3 gb AP003209 (-) 104952-105519 length 567 bp
OsOle3 gb AP003209 (-) 104952-105519 length 567 bp
OsOle4 gb AP003209 (-) 111253-111841 length 588 bp
OsOle4 gb AP003209 (-) 111253-111841 length 588 bp

Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr5:1629668-1630397 FORWARD | Aliases: MOP10.4, MOP10_4OsOle4 gb AP003209 (-) 111253-111841 length 588 bp
Pollen Ole e 1 allergen protein containing 14.6% proline residues, similar to arabinogalactan protein (Daucus carota) GI:11322245, SP:Q03211 Pistil-specific extensin-like protein precursor (PELP) {Nicotiana tabacum}; contains Pfam profile PF01190: Pollen proteins Ole e I family | chr2:14300637-14302347 REVERSE | Aliases: T1B8.9, T1B8_9OsOle5 gb AP003209 (-) 117071-117639 length 568 bp

OsOle5 gb AP003209 (-) 117071-117639 length 568 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr5:1629668-1630397 FORWARD | Aliases: MOP10.4, MOP10_4OsOle5 gb AP003209 (-) 117071-117639 length 568 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr5:1629668-1630397 FORWARD | Aliases: MOP10.4, MOP10_4OsOle6 gb AP003209 (-) 137080-137664 length 584 bp

OsOle7 gb AP003209 (-) 134183-134740 length 557 bp
Pollen Ole e 1 allergen protein containing 14.6% proline residues, similar to arabinogalactan protein (Daucus carota) GI:11322245, SP:Q03211 Pistil-specific extensin-like protein precursor (PELP) {Nicotiana tabacum}; contains Pfam profile PF01190: Pollen proteins Ole e I family | chr2:14300637-14302347 REVERSE | Aliases: T1B8.9, T1B8_9OsOle8 gb AP003209 (-) 122948-123523 length 575 bp

OsOle8 gb AP003209 (-) 122948-123523 length 575 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr5:1629668-1630397 FORWARD | Aliases: MOP10.4, MOP10_4OsOle8 gb AP003209 (-) 122948-123523 length 575 bp
Pollen Ole e 1 allergen protein containing 14.6% proline residues, similar to arabinogalactan protein (Daucus carota) GI:11322245, SP:Q03211 Pistil-specific extensin-like protein precursor (PELP) {Nicotiana tabacum}; contains Pfam profile PF01190: Pollen proteins Ole e I family | chr2:14300637-14302347 REVERSE | Aliases: T1B8.9, T1B8_9OsOle9 gb AP003209 (-) 114479-115039 length 560 bp

OsOle9 gb AP003209 (-) 114479-115039 length 560 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr5:1629668-1630397 FORWARD | Aliases: MOP10.4, MOP10_4OsOle9 gb AP003209 (-) 114479-115039 length 560 bp
Pollen Ole e 1 allergen protein containing 14.6% proline residues, similar to arabinogalactan protein (Daucus carota) GI:11322245, SP:Q03211 Pistil-specific extensin-like protein precursor (PELP) {Nicotiana tabacum}; contains Pfam profile PF01190: Pollen proteins Ole e I family | chr2:14300637-14302347 REVERSE | Aliases: T1B8.9, T1B8_9OsOle10 gb AP003209 (-) 120152-120721 length 569 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr5:1629668-1630397 FORWARD | Aliases: MOP10.4, MOP10_4OsOle10 gb AP003209 (-) 120152-120721 length 569 bp

OsOle11 gb AP003209 (-) 124482-129835 length 5353 bp
Proline-rich extensin-like family protein, contains extensin-like region, Pfam:PF04554 | chr1:28900195-28901777 REVERSE | Aliases: NoneOsOle12 gb AP003313 (-) 6456-8289 length 1833 bp

OsOle13 gb AP003343 (-) 45286-45899 length 613 bp
OsOle14 gb AP003343 (-) 54852-55593 length 741 bp

Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr5:22300026-22301613 FORWARD | Aliases: NoneOsOle15 gb AP004024 (-) 26461-29589 length 3128 bp
Proline-rich family protein, contains proline-rich extensin domains, INTERPRO:IPR002965 | chr2:7216321-7218104 FORWARD | Aliases: T24I21.4, T24I21_4OsOle16 gb AP004187 (+) 59823-61240 length 1417 bp

OsOle16 gb AP004187 (+) 59823-61240 length 1417 bp
Proline-rich family protein, contains proline-rich extensin domains, INTERPRO:IPR002965 | chr2:7216321-7218104 FORWARD | Aliases: T24I21.4, T24I21_4OsOle16 gb AP004187 (+) 59823-61240 length 1417 bp
Expressed protein | chr5:1260010-1263846 FORWARD | Aliases: T19N18.3OsOle17 gb AC121491 (-) 91777-92127 length 350 bp
O-diphenol-O-methyl transferase, putative, similar to GI:6688808 (Medicago sativa subsp. x varia), caffeic acid O-methyltransferase (homt1), Populus kitakamiensis, EMBL:PKHOMT1A | chr3:19706621-19708520 FORWARD | Aliases: T4D2.70OsOle17 gb AC121491 (-) 91777-92127 length 350 bp
O-diphenol-O-methyl transferase, putative, similar to GI:6688808 (Medicago sativa subsp. x varia), caffeic acid O-methyltransferase (homt1), Populus kitakamiensis, EMBL:PKHOMT1A | chr3:19706621-19708520 FORWARD | Aliases: T4D2.70OsOle17 gb AC121491 (-) 91777-92127 length 350 bp

OsOle17 gb AC121491 (-) 91777-92127 length 350 bp
Dihydrodipicolinate reductase family protein, weak similarity to SP:Q52419 Dihydrodipicolinate reductase (EC 1.3.1.26) (DHPR) {Pseudomonas syringae}; contains Pfam profiles PF01113: Dihydrodipicolinate reductase N-terminus, PF05173: Dihydrodipicolinate reductase C-terminus | chr3:22135175-22137461 REVERSE | Aliases: NoneOsOle18 gb AC129008 (+) 68620-69699 length 1079 bp
Leucine-rich repeat family protein / extensin family protein, similar to extensin-like protein (Lycopersicon esculentum) gi:5917664:gb:AAD55979; contains leucine-rich repeats, Pfam:PF00560; contains proline rich extensin domains, INTERPRO:IPR002965 | chr3:6558979-6562125 REVERSE | Aliases: K13E13.23OsOle18 gb AC129008 (+) 68620-69699 length 1079 bp
Dihydrodipicolinate reductase family protein, weak similarity to SP:Q52419 Dihydrodipicolinate reductase (EC 1.3.1.26) (DHPR) {Pseudomonas syringae}; contains Pfam profiles PF01113: Dihydrodipicolinate reductase N-terminus, PF05173: Dihydrodipicolinate reductase C-terminus | chr3:22135175-22137461 REVERSE | Aliases: NoneOsOle18 gb AC129008 (+) 68620-69699 length 1079 bp
Dihydrodipicolinate reductase family protein, weak similarity to SP:Q52419 Dihydrodipicolinate reductase (EC 1.3.1.26) (DHPR) {Pseudomonas syringae}; contains Pfam profiles PF01113: Dihydrodipicolinate reductase N-terminus, PF05173: Dihydrodipicolinate reductase C-terminus | chr3:22135175-22137461 REVERSE | Aliases: NoneOsOle18 gb AC129008 (+) 68620-69699 length 1079 bp
Expressed protein | chr5:971106-971626 FORWARD | Aliases: F17C15.130, F17C15_130OsOle19 gb AL606592 (-) 12562-16609 length 4047 bp

OsOle19 gb AL606592 (-) 12562-16609 length 4047 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr4:5550426-5551816 FORWARD | Aliases: NoneOsOle20 gb AL731591 (-) 152866-153549 length 683 bp
Pollen Ole e 1 allergen and extensin family protein, similar to arabinogalactan protein (Daucus carota) GI:11322245; contains Pfam profile PF01190: Pollen proteins Ole e I family | chr1:9889112-9890980 REVERSE | Aliases: F3H9.6, F3H9_6OsOle21 gb AC121365 (+) 15921-16810 length 889 bp

OsOle22 gb AC121365 (+) 21630-22652 length 1022 bp
OsOle22 gb AC121365 (+) 21630-22652 length 1022 bp

Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr1:10179015-10180005 FORWARD | Aliases: F28N24.16, F28N24_16OsOle23 gb AC135422 (-) 8763-9267 length 504 bp



Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr1:10179015-10180005 FORWARD | Aliases: F28N24.16, F28N24_16OsOle24 gb AP003613 (+) 129618-130232 length 614 bp
OsOle25 gb AP003823 (+) 2544-3050 length 506 bp

Expressed protein | chr3:5676835-5677921 FORWARD | Aliases: MGL6.12OsOle26 gb AP004343 (+) 35895-36408 length 513 bp
Expressed protein | chr3:5681425-5682337 FORWARD | Aliases: MGL6.14OsOle27 gb AP004343 (+) 38286-39153 length 867 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr4:5550426-5551816 FORWARD | Aliases: NoneOsOle28 gb AP006450 (+) 49596-50051 length 455 bp
Zinc finger (DHHC type) family protein, contains Pfam profile PF01529: DHHC zinc finger domain | chr3:9934238-9936455 REVERSE | Aliases: NoneOsOle29 gb AC108759 (-) 127264-131332 length 4068 bp
Expressed protein | chr5:4170563-4171797 REVERSE | Aliases: T19L5.100, T19L5_100OsOle30 gb AP005706 (+) 149917-151817 length 1900 bp
Expressed protein | chr5:4170563-4171797 REVERSE | Aliases: T19L5.100, T19L5_100OsOle30 gb AP005706 (+) 149917-151817 length 1900 bp
Expressed protein | chr4:866236-868126 REVERSE | Aliases: NoneOsOle31 gb AE017056 (-) 271367-272931 length 1564 bp
Expressed protein | chr4:866236-868126 REVERSE | Aliases: NoneOsOle31 gb AE017056 (-) 271367-272931 length 1564 bp

OsOle32 gb AE017056 (+) 292512-293553 length 1041 bp
Carbonic anhydrase family protein, contains proline-rich extensin domains, INTERPRO:IPR002965; contains Pfam profile PF00194: Eukaryotic-type carbonic anhydrase | chr5:22830994-22833388 FORWARD | Aliases: MCD7.6, MCD7_6OsOle32 gb AE017056 (+) 292512-293553 length 1041 bp
Carbonic anhydrase family protein, contains proline-rich extensin domains, INTERPRO:IPR002965; contains Pfam profile PF00194: Eukaryotic-type carbonic anhydrase | chr5:22830994-22833388 FORWARD | Aliases: MCD7.6, MCD7_6OsOle33 gb AE017057 (+) 3453-4257 length 804 bp

OsOle33 gb AE017057 (+) 3453-4257 length 804 bp
Carbonic anhydrase family protein, contains proline-rich extensin domains, INTERPRO:IPR002965; contains Pfam profile PF00194: Eukaryotic-type carbonic anhydrase | chr5:22830994-22833388 FORWARD | Aliases: MCD7.6, MCD7_6OsOle33 gb AE017057 (+) 3453-4257 length 804 bp
Glycine-rich protein | chr2:13024424-13025934 FORWARD | Aliases: T6B20.9, T6B20_9OsOle34 gb AE017071 (-) 52324-53264 length 940 bp
Pollen Ole e 1 allergen and extensin family protein, contains similarity to pistil-specific extensin-like protein precursor (PELP) (Nicotiana tabacum) SWISS-PROT:Q03211 | chr3:3051873-3052789 REVERSE | Aliases: NoneOsOle35 gb AE017117 (+) 36771-37889 length 1118 bp

OsOle36 gb AC107314 (+) 75956-78563 length 2607 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam domain, PF01190: Pollen proteins Ole e I family | chr4:5550426-5551816 FORWARD | Aliases: NoneOsOle36 gb AC107314 (+) 75956-78563 length 2607 bp
Pollen Ole e 1 allergen and extensin family protein, contains similarity to pistil-specific extensin-like protein precursor (PELP) (Nicotiana tabacum) SWISS-PROT:Q03211 | chr3:3051873-3052789 REVERSE | Aliases: NoneOsOle37 gb AC025783 (+) 81533-82651 length 1118 bp
Expressed protein | chr2:16757428-16757984 FORWARD | Aliases: NoneOsOle38 gb AC092172 (+) 4965-11153 length 6188 bp

OsOle38 gb AC092172 (+) 4965-11153 length 6188 bp
Carbonic anhydrase family protein, contains proline-rich extensin domains, INTERPRO:IPR002965; contains Pfam profile PF00194: Eukaryotic-type carbonic anhydrase | chr5:22830994-22833388 FORWARD | Aliases: MCD7.6, MCD7_6OsOle39 gb AC084884 (+) 99107-99911 length 804 bp

OsOle39 gb AC084884 (+) 99107-99911 length 804 bp
Carbonic anhydrase family protein, contains proline-rich extensin domains, INTERPRO:IPR002965; contains Pfam profile PF00194: Eukaryotic-type carbonic anhydrase | chr5:22830994-22833388 FORWARD | Aliases: MCD7.6, MCD7_6OsOle39 gb AC084884 (+) 99107-99911 length 804 bp

OsOle40 gb AC084884 (+) 88197-89238 length 1041 bp
Carbonic anhydrase family protein, contains proline-rich extensin domains, INTERPRO:IPR002965; contains Pfam profile PF00194: Eukaryotic-type carbonic anhydrase | chr5:22830994-22833388 FORWARD | Aliases: MCD7.6, MCD7_6OsOle40 gb AC084884 (+) 88197-89238 length 1041 bp
Carbonic anhydrase family protein, contains proline-rich extensin domains, INTERPRO:IPR002965; contains Pfam profile PF00194: Eukaryotic-type carbonic anhydrase | chr5:22830994-22833388 FORWARD | Aliases: MCD7.6, MCD7_6OsOle41 gb AC084884 (-) 80529-81317 length 788 bp

OsOle41 gb AC084884 (-) 80529-81317 length 788 bp
Expressed protein | chr5:971106-971626 FORWARD | Aliases: F17C15.130, F17C15_130OsOle42 gb AC091665 (-) 57939-59044 length 1105 bp

OsOle43 gb AC091665 (-) 82065-83666 length 1601 bp
Glycine-rich protein | chr2:13024424-13025934 FORWARD | Aliases: T6B20.9, T6B20_9OsOle44 gb AC099325 (+) 14403-15343 length 940 bp
Pollen Ole e 1 allergen and extensin family protein, contains Pfam profile PF01190: Pollen proteins Ole e I family | chr5:5144730-5146369 REVERSE | Aliases: F14F8.160, F14F8_160OsOle45 gb AL713941 (+) 94988-97173 length 2185 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-1 gb AP002865 (-) 118640-119502 length 862 bp
Expansin, putative (EXP1), identical to expansin (At-EXP1) (Arabidopsis thaliana) GI:1041702; alpha-expansin gene family, PMID:11641069 | chr1:26145499-26147159 FORWARD | Aliases: NoneOsAllerg1-2 gb AP002865 (-) 112929-113805 length 876 bp

OsAllerg1-3 gb AP000837 (+) 58583-59329 length 746 bp
OsAllerg1-4 gb AP003348 (+) 146021-147244 length 1223 bp

Beta-expansin, putative (EXPB3), similar to soybean pollen allergen (cim1) protein - soybean, PIR2:S48032; beta-expansin gene family, PMID:11641069 | chr4:14000044-14002047 REVERSE | Aliases: F26K10.130, F26K10_130OsAllerg1-5 gb AP004768 (+) 73690-80153 length 6463 bp
OsAllerg1-6 gb AP005289 (+) 101596-102842 length 1246 bp

Beta-expansin, putative (EXPB4), similar to beta-expansin GI:16517013 from (Oryza sativa); beta-expansin gene family, PMID:11641069 | chr2:18606576-18608414 FORWARD | Aliases: T14P1.8OsAllerg1-7 gb AP005289 (+) 91278-92642 length 1364 bp
OsAllerg1-8 gb AP005297 (+) 118982-120047 length 1065 bp
OsAllerg1-9 gb AP004114 (+) 3153-10072 length 6919 bp

Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-10 gb AP004128 (+) 1974-2930 length 956 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-10 gb AP004128 (+) 1974-2930 length 956 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-11 gb AP004128 (-) 21523-22434 length 911 bp
Expansin, putative (EXP8), similar to expansin 2 GI:7025493 from (Zinnia elegans); alpha-expansin gene family, PMID:11641069 | chr2:16955941-16957635 REVERSE | Aliases: T2P4.4, T2P4_4OsAllerg1-11 gb AP004128 (-) 21523-22434 length 911 bp
Expansin, putative (EXP8), similar to expansin 2 GI:7025493 from (Zinnia elegans); alpha-expansin gene family, PMID:11641069 | chr2:16955941-16957635 REVERSE | Aliases: T2P4.4, T2P4_4OsAllerg1-12 gb AP004128 (-) 25407-26339 length 932 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-12 gb AP004128 (-) 25407-26339 length 932 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-13 gb AP004128 (-) 30318-31215 length 897 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-13 gb AP004128 (-) 30318-31215 length 897 bp



Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-13 gb AP004128 (-) 30318-31215 length 897 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-14 gb AP004128 (-) 49042-50270 length 1228 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-14 gb AP004128 (-) 49042-50270 length 1228 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-15 gb AP005428 (+) 32993-33890 length 897 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-15 gb AP005428 (+) 32993-33890 length 897 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-15 gb AP005428 (+) 32993-33890 length 897 bp
Expansin family protein (EXPL2), contains Pfam profile: PF01357 pollen allergen; expansin-like gene, PMID:11641069, www.bio.psu.edu/expansins | chr4:17978437-17979730 REVERSE | Aliases: F22I13.170, F22I13_170OsAllerg1-16 gb AC098693 (-) 21866-23289 length 1423 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-17 gb AC134233 (+) 118069-119000 length 931 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-18 gb AC134233 (-) 122626-123738 length 1112 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-18 gb AC134233 (-) 122626-123738 length 1112 bp

OsAllerg1-19 gb AC134233 (+) 140429-141535 length 1106 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-20 gb AC134233 (+) 145699-146670 length 971 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-21 gb AC134233 (+) 156296-157052 length 756 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-22 gb AC105730 (+) 107233-108234 length 1001 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-23 gb AC133398 (-) 36141-36905 length 764 bp

OsAllerg1-24 gb AC084766 (+) 71888-73141 length 1253 bp
Expansin, putative (EXP4), similar to alpha-expansin 6 precursor GI:16923359 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr2:16550910-16552662 REVERSE | Aliases: F17A14.7, F17A14_7OsAllerg1-25 gb AC093018 (+) 127826-129986 length 2160 bp
Similar to beta-expansin, putative (EXPB4) [Arabidopsis thaliana] (TAIR:At2g45110.1); similar to cim1 protein - soybean (GB:S48032); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr1:24430929-24432062 FORWARD | Aliases: NoneOsAllerg1-26 gb AC107224 (-) 107332-108135 length 803 bp
Similar to beta-expansin, putative (EXPB4) [Arabidopsis thaliana] (TAIR:At2g45110.1); similar to cim1 protein - soybean (GB:S48032); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr1:24430929-24432062 FORWARD | Aliases: NoneOsAllerg1-27 gb AC125411 (-) 91657-92487 length 830 bp
Similar to beta-expansin, putative (EXPB4) [Arabidopsis thaliana] (TAIR:At2g45110.1); similar to cim1 protein - soybean (GB:S48032); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr1:24430929-24432062 FORWARD | Aliases: NoneOsAllerg1-28 gb AC125411 (+) 101900-103430 length 1530 bp
Similar to beta-expansin, putative (EXPB4) [Arabidopsis thaliana] (TAIR:At2g45110.1); similar to cim1 protein - soybean (GB:S48032); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr1:24430929-24432062 FORWARD | Aliases: NoneOsAllerg1-29 gb AC107224 (+) 92783-93586 length 803 bp
Similar to beta-expansin, putative (EXPB4) [Arabidopsis thaliana] (TAIR:At2g45110.1); similar to cim1 protein - soybean (GB:S48032); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr1:24430929-24432062 FORWARD | Aliases: NoneOsAllerg1-30 gb AC107224 (+) 103250-104053 length 803 bp

OsAllerg1-31 gb AC125496 (-) 103172-104065 length 893 bp
Beta-expansin, putative (EXPB4), similar to beta-expansin GI:16517013 from (Oryza sativa); beta-expansin gene family, PMID:11641069 | chr2:18606576-18608414 FORWARD | Aliases: T14P1.8OsAllerg1-32 gb AL713930 (+) 78600-81523 length 2923 bp
Beta-expansin, putative (EXPB3), similar to soybean pollen allergen (cim1) protein - soybean, PIR2:S48032; beta-expansin gene family, PMID:11641069 | chr4:14000044-14002047 REVERSE | Aliases: F26K10.130, F26K10_130OsAllerg1-33 gb AL662984 (+) 27876-31792 length 3916 bp
Beta-expansin, putative (EXPB3), similar to soybean pollen allergen (cim1) protein - soybean, PIR2:S48032; beta-expansin gene family, PMID:11641069 | chr4:14000044-14002047 REVERSE | Aliases: F26K10.130, F26K10_130OsAllerg1-33 gb AL662984 (+) 27876-31792 length 3916 bp
Similar to beta-expansin, putative (EXPB4) [Arabidopsis thaliana] (TAIR:At2g45110.1); similar to cim1 protein - soybean (GB:S48032); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr1:24430929-24432062 FORWARD | Aliases: NoneOsAllerg1-34 gb AL606633 (+) 59616-60718 length 1102 bp

OsAllerg1-35 gb AL606633 (+) 49610-51094 length 1484 bp
OsAllerg1-36 gb AL731608 (+) 140724-141077 length 353 bp
OsAllerg1-37 gb AL662972 (+) 632-1322 length 690 bp

Expansin, putative (EXP13), similar to expansin precursor GB:AAD13631 from (Lycopersicon esculentum); alpha-expansin gene family, PMID:11641069 | chr3:742361-744054 REVERSE | Aliases: T17B22.9, T17B22_9OsAllerg1-38 gb AL662987 (+) 131472-134499 length 3027 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-39 gb AL731598 (+) 17466-18351 length 885 bp
Beta-expansin, putative (EXPB3), similar to soybean pollen allergen (cim1) protein - soybean, PIR2:S48032; beta-expansin gene family, PMID:11641069 | chr4:14000044-14002047 REVERSE | Aliases: F26K10.130, F26K10_130OsAllerg1-40 gb AL662984 (+) 29083-32208 length 3125 bp
Beta-expansin, putative (EXPB3), similar to soybean pollen allergen (cim1) protein - soybean, PIR2:S48032; beta-expansin gene family, PMID:11641069 | chr4:14000044-14002047 REVERSE | Aliases: F26K10.130, F26K10_130OsAllerg1-40 gb AL662984 (+) 29083-32208 length 3125 bp
Similar to beta-expansin, putative (EXPB4) [Arabidopsis thaliana] (TAIR:At2g45110.1); similar to cim1 protein - soybean (GB:S48032); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr1:24430929-24432062 FORWARD | Aliases: NoneOsAllerg1-41 gb AC119290 (-) 102796-103924 length 1128 bp
Expansin, putative (EXP16), similar to expansin GI:2828241 from (Brassica napus); alpha-expansin gene family, PMID:11641069 | chr3:20586052-20587125 REVERSE | Aliases: T22E16.160OsAllerg1-42 gb AC130731 (-) 66267-67702 length 1435 bp

OsAllerg1-43 gb AC144736 (-) 37899-39249 length 1350 bp
OsAllerg1-44 gb AP004744 (-) 118156-118509 length 353 bp

Expansin, putative (EXP20), similar to alpha-expansin 3 GI:6942322 from (Triphysaria versicolor); alpha-expansin gene family, PMID:11641069 | chr4:17922750-17923967 REVERSE | Aliases: F20D10.330, F20D10_330OsAllerg1-45 gb AP003539 (+) 82016-86001 length 3985 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-46 gb AP003769 (+) 80512-81388 length 876 bp
Expansin family protein (EXPL2), contains Pfam profile: PF01357 pollen allergen; expansin-like gene, PMID:11641069, www.bio.psu.edu/expansins | chr4:17978437-17979730 REVERSE | Aliases: F22I13.170, F22I13_170OsAllerg1-47 gb AP003685 (+) 77095-78266 length 1171 bp
Expansin, putative (EXP20), similar to alpha-expansin 3 GI:6942322 from (Triphysaria versicolor); alpha-expansin gene family, PMID:11641069 | chr4:17922750-17923967 REVERSE | Aliases: F20D10.330, F20D10_330OsAllerg1-48 gb AP003938 (-) 117272-119874 length 2602 bp
Expansin, putative (EXP7), similar to expansin GI:2828241 from (Brassica napus); alpha-expansin gene family, PMID:11641069 | chr1:4276555-4277691 FORWARD | Aliases: F5O11.30, F5O11_30OsAllerg1-49 gb AP000616 (-) 56364-57313 length 949 bp
Expansin family protein (EXPL2), contains Pfam profile: PF01357 pollen allergen; expansin-like gene, PMID:11641069, www.bio.psu.edu/expansins | chr4:17978437-17979730 REVERSE | Aliases: F22I13.170, F22I13_170OsAllerg1-50 gb AP003956 (+) 73393-74676 length 1283 bp
Expansin family protein (EXPL2), contains Pfam profile: PF01357 pollen allergen; expansin-like gene, PMID:11641069, www.bio.psu.edu/expansins | chr4:17978437-17979730 REVERSE | Aliases: F22I13.170, F22I13_170OsAllerg1-51 gb AP004315 (-) 62167-65086 length 2919 bp
Expansin, putative (EXP2), identical to expansin At-EXP2 (Arabidopsis thaliana) gi:1041708:gb:AAB38073; alpha-expansin gene family, PMID:11641069 | chr5:1568695-1569865 FORWARD | Aliases: K18I23.9, K18I23_9OsAllerg1-52 gb AP005544 (+) 127880-128764 length 884 bp
Similar to beta-expansin, putative (EXPB4) [Arabidopsis thaliana] (TAIR:At2g45110.1); similar to cim1 protein - soybean (GB:S48032); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr1:24430929-24432062 FORWARD | Aliases: NoneOsAllerg1-53 gb AC020666 (-) 117022-118492 length 1470 bp
Similar to beta-expansin, putative (EXPB4) [Arabidopsis thaliana] (TAIR:At2g45110.1); similar to cim1 protein - soybean (GB:S48032); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr1:24430929-24432062 FORWARD | Aliases: NoneOsAllerg1-54 gb AC037426 (+) 15951-17196 length 1245 bp

OsAllerg1-55 gb AC037426 (+) 3921-5311 length 1390 bp
OsAllerg1-56 gb AC069300 (+) 14989-16770 length 1781 bp



OsAllerg1-57 gb AC037426 (+) 21967-23058 length 1091 bp
Expansin, putative (EXP18), identical to SWISS-PROT:Q9LQ07 alpha-expansin 18 precursor (At-EXP18)(Arabidopsis thaliana); alpha-expansin gene family, PMID:11641069 | chr1:23335341-23336773 FORWARD | Aliases: F16P17.14, F16P17_14OsAllerg1-58 gb AC092697 (+) 42611-43835 length 1224 bp

OsAllerg1-59 gb AC087550 (+) 91512-92802 length 1290 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-60 gb AC087550 (-) 94406-95419 length 1013 bp
Expansin, putative (EXP11), similar to GB:U30460 from (Cucumis sativus); alpha-expansin gene family, PMID:11641069 | chr1:6998480-6999742 REVERSE | Aliases: T20H2.4, T20H2_4OsAllerg1-60 gb AC087550 (-) 94406-95419 length 1013 bp
Similar to expansin family protein (EXPL2) [Arabidopsis thaliana] (TAIR:At4g38400.1); similar to putative pollen allergen [Oryza sativa (japonica cultivar-group)] (GB:AAP54861.1); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr3:16903741-16904884 FORWARD | Aliases: NoneOsAllerg1-61 gb AC051633 (+) 62082-63446 length 1364 bp
Similar to expansin family protein (EXPL2) [Arabidopsis thaliana] (TAIR:At4g38400.1); similar to putative pollen allergen [Oryza sativa (japonica cultivar-group)] (GB:AAP54861.1); contains InterPro domain Expansin 45, endoglucanase-like domain (InterPro:IPR007112); contains InterPro domain Major pollen allergen Lol pI (InterPro:IPR005795); contains InterPro domain Expansin/Lol pI (InterPro:IPR007118); contains InterPro domain Pollen allergen/expansin, C-terminal (InterPro:IPR007117) | chr3:16903741-16904884 FORWARD | Aliases: NoneOsAllerg1-61 gb AC051633 (+) 62082-63446 length 1364 bp
Expansin, putative (EXP9), similar to expansin precursor GI:4138914 from (Lycopersicon esculentum); alpha-expansin gene family, PMID:11641069 | chr5:463156-465244 FORWARD | Aliases: T1E22.20, T1E22_20OsAllerg1-62 gb AL731742 (-) 127680-129794 length 2114 bp
Expressed protein | chr5:971106-971626 FORWARD | Aliases: F17C15.130, F17C15_130OsAllerg2-1 gb AP002521 (-) 40381-41190 length 809 bp
Tetrahydrofolate dehydrogenase/cyclohydrolase, putative, similar to SP:P07245 C-1-tetrahydrofolate synthase, cytoplasmic (C1-THF synthase) (Includes: Methylenetetrahydrofolate dehydrogenase (EC 1.5.1.5); Methenyltetrahydrofolate cyclohydrolase (EC 3.5.4.9); Formyltetrahydrofolate synthetase (EC 6.3.4.3)) {Saccharomyces cerevisiae}; contains Pfam profiles PF02882: Tetrahydrofolate dehydrogenase/cyclohydrolase, NAD(P)-binding domain, PF00763: Tetrahydrofolate dehydrogenase/cyclohydrolase, catalytic domain | chr4:259028-261019 REVERSE | Aliases: F6N23.26, F6N23_26OsAllerg2-2 gb AP004078 (-) 39274-42095 length 2821 bp
Meiosis protein-related (DYAD) (SWI1), annotation temporarily based on supporting cDNA gi:18483289:gb:AF466153.1:; supporting cDNA are SWITCH1 splice variant S and SWITCH1 splice variant L (SWI1) GI:16033413 and GI:16033410 | chr5:20875932-20878937 REVERSE | Aliases: MFG13.3, MFG13_3OsAllerg2-3 gb AC145381 (+) 64536-69700 length 5164 bp

OsAllerg2-4 gb AL662993 (+) 4772-6934 length 2162 bp
Glutathione-conjugate transporter (MRP4), identical to AtMRP4 GI:2959767 from (Arabidopsis thaliana) | chr2:19582014-19587647 FORWARD | Aliases: F17A22.19OsAllerg2-5 gb AL663001 (-) 11965-14969 length 3004 bp
UDP-glucoronosyl/UDP-glucosyl transferase family protein, similar to UDP glucose:flavonoid 3-o-glucosyltransferase, Vitis vinifera, EMBL:AF000372 | chr5:5607791-5609495 REVERSE | Aliases: F2K13.200, F2K13_200OsAllerg2-6 gb AP004263 (+) 85986-87419 length 1433 bp

OsAllerg2-7 gb AC119149 (-) 39538-41199 length 1661 bp



IRGSP matches to Affymetrix probes
chr01|11971:3225885-3226584 (-) // 100.0 //
chr01|11971:3291425-3292014 (-) // 100.0 // /// chr01|11971:3300324-3303696 (-) // 90.67 //
chr01|11971:3311803-3312411 (-) // 96.19 //
chr01|11971:3286506-3288343 (-) // 100.0 //
chr01|11971:3291425-3292014 (-) // 100.0 // /// chr01|11971:3300324-3303696 (-) // 90.67 //
chr01|11971:3297243-3297812 (-) // 100.0 // /// chr01|11971:3287762-3303696 (-) // 94.29 // /// chr01|11971:3294651-3300894 (-) // 91.05 //
chr01|11971:3286506-3288343 (-) // 100.0 //
chr01|11971:3286506-3288343 (-) // 100.0 //
chr01|11971:3291425-3292014 (-) // 100.0 // /// chr01|11971:3300324-3303696 (-) // 90.67 //
chr01|11971:3225885-3226584 (-) // 100.0 //
chr01|11971:3286506-3288343 (-) // 100.0 //
chr01|11971:3291425-3292014 (-) // 100.0 // /// chr01|11971:3300324-3303696 (-) // 90.67 //
chr01|11971:3283704-3283997 (-) // 100.0 //

chr01|11971:3225885-3226584 (-) // 100.0 //
chr01|11971:3286506-3288343 (-) // 100.0 //
chr01|11971:3291425-3292014 (-) // 100.0 // /// chr01|11971:3300324-3303696 (-) // 90.67 //
chr01|11971:3225885-3226584 (-) // 100.0 //
chr01|11971:3286506-3288343 (-) // 100.0 //
chr01|11971:3291425-3292014 (-) // 100.0 // /// chr01|11971:3300324-3303696 (-) // 90.67 //
chr01|11971:3225885-3226584 (-) // 100.0 //
chr01|11971:3291425-3292014 (-) // 100.0 // /// chr01|11971:3300324-3303696 (-) // 90.67 //
chr01|11971:3283704-3283997 (-) // 100.0 //
chr01|11971:39463785-39466229 (-) // 99.75 //
chr01|11971:30590229-30591228 (-) // 100.0 //
chr06|11976:18071224-18071883 (-) // 86.13 //
chr02|11972:12567315-12580766 (+) // 100.0 //
chr02|11972:110805-112358 (+) // 98.25 //
chr05|11975:16205033-16205498 (+) // 100.0 //
chr05|11975:16206605-16207526 (-) // 100.0 //
chr02|11972:35357005-35363032 (+) // 99.9 //
chr06|11976:2090289-2093661 (-) // 99.22 //
chr06|11976:24531076-24532738 (-) // 100.0 //
chr03|11973:12708080-12710295 (+) // 100.0 //
chr04|11974:16232832-16237500 (+) // 99.88 //
chr04|11974:16232832-16237500 (+) // 99.88 //
chr03|11973:7650735-7655907 (+) // 99.91 //
chr03|11973:7654817-7656178 (-) // 99.9 //
chr04|11974:20854042-20855739 (-) // 100.0 //
chr10|11980:22623028-22624138 (-) // 100.0 //
chr04|11974:19503154-19507279 (+) // 99.93 //
chr09|11979:16986887-16989405 (-) // 99.8 //
chr05|11975:26245354-26246307 (+) // 100.0 //
chr05|11975:26273187-26275243 (-) // 100.0 //
chr05|11975:7291603-7292057 (+) // 100.0 //



chr05|11975:22795521-22798595 (-) // 99.93 //

chr05|11975:20225331-20227088 (-) // 100.0 //
chr05|11975:3750418-3751115 (+) // 99.86 //
chr04|11974:20224927-20227854 (+) // 99.87 //
chr09|11979:19701630-19706208 (-) // 99.71 //
chr09|11979:18943433-18944272 (-) // 100.0 //
chr09|11979:21260875-21261421 (-) // 100.0 //
chr07|11977:26616960-26620328 (-) // 99.84 //
chr11|11981:5006218-5008656 (-) // 97.93 //
chr10|11980:3004848-3006285 (+) // 99.72 //
chr10|11980:2996985-2998097 (-) // 99.9 //
chr10|11980:2996985-2998097 (-) // 99.9 //
chr05|11975:27603454-27605138 (+) // 99.92 //
chr10|11980:3015766-3016621 (+) // 71.63 //
chr10|11980:7294502-7295642 (-) // 99.71 //
chr10|11980:21255321-21257922 (-) // 99.72 //
chr06|11976:2195235-2197149 (+) // 78.39 // /// chr06|11976:2042908-2047320 (-) // 94.65 // /// chr06|11976:2056783-2058121 (-) // 73.83 //
chr06|11976:7693324-7695943 (-) // 99.95 //
chr10|11980:21255321-21257922 (-) // 99.72 //
chr10|11980:7322724-7329236 (+) // 99.55 //
chr10|11980:7322754-7323577 (+) // 91.5 //
chr10|11980:2996985-2998097 (-) // 99.9 //
chr05|11975:27603454-27605138 (+) // 99.92 //
chr10|11980:3015766-3016621 (+) // 71.63 //
chr10|11980:3004848-3006285 (+) // 99.72 //
chr10|11980:2996985-2998097 (-) // 99.9 //
chr10|11980:2996985-2998097 (-) // 99.9 //
chr02|11972:26079331-26079668 (+) // 96.45 //
chr11|11981:226411-230967 (+) // 98.19 // /// chr12|11982:241967-246389 (+) // 99.83 //
chr10|11980:2905913-2907826 (-) // 99.84 //
chr10|11980:7294502-7295642 (-) // 99.71 //
chr06|11976:15600604-15601843 (+) // 99.78 //
chr07|11977:11455839-11456511 (+) // 100.0 //
chr01|11971:8192884-8193954 (-) // 100.0 //

chr01|11971:35472365-35474187 (+) // 99.78 //
chr02|11972:25498777-25500043 (-) // 100.0 //
chr08|11978:25294211-25298656 (+) // 99.9 //
chr02|11972:26538182-26538521 (+) // 96.46 // /// chr10|11980:6622460-6622799 (+) // 100.0 // /// chr10|11980:8930817-8931156 (-) // 96.17 //
chr02|11972:31214698-31216303 (+) // 98.26 //
chr02|11972:31214698-31216303 (+) // 98.26 //
chr02|11972:9555584-9555815 (+) // 100.0 //
chr02|11972:9569674-9570572 (+) // 100.0 //
chr02|11972:9569674-9570572 (+) // 100.0 //
chr02|11972:9569674-9570572 (+) // 100.0 //
chr02|11972:9562674-9563847 (+) // 100.0 //
chr02|11972:9569674-9570572 (+) // 100.0 //
chr02|11972:9600302-9601259 (-) // 100.0 //
chr02|11972:9574550-9575483 (+) // 100.0 //



chr02|11972:9569674-9570572 (+) // 100.0 //
chr04|11974:24758111-24758762 (-) // 100.0 //
chr04|11974:24931264-24933778 (+) // 100.0 //
chr02|11972:9600302-9601259 (-) // 100.0 //
chr02|11972:9574550-9575483 (+) // 100.0 //
chr02|11972:9569674-9570572 (+) // 100.0 //
chr03|11973:1809674-1811385 (+) // 97.58 //
chr03|11973:2977965-2979110 (+) // 92.86 //
chr11|11981:24939518-24941477 (-) // 100.0 //
chr11|11981:24975673-24977449 (-) // 100.0 //

chr03|11973:2934943-2935369 (-) // 100.0 //
chr03|11973:2934943-2935369 (-) // 100.0 //
chr03|11973:2946505-2947084 (+) // 100.0 //
chr12|11982:22014243-22020753 (+) // 99.88 //

chr03|11973:34445315-34450213 (-) // 99.93 //
chr03|11973:365219-366444 (+) // 96.23 // /// chr03|11973:379414-380638 (-) // 96.15 //
chr03|11973:157565-158553 (-) // 96.67 //
chr08|11978:19588423-19593153 (-) // 99.91 //
chr03|11973:365219-366444 (+) // 96.23 // /// chr03|11973:379414-380638 (-) // 96.15 //
chr03|11973:375685-376785 (+) // 99.91 //

chr03|11973:1982366-1984095 (+) // 98.57 //
chr05|11975:25594387-25599283 (+) // 99.97 //
chr04|11974:26285141-26287968 (+) // 100.0 //
chr04|11974:27436572-27437986 (+) // 98.1 //

chr04|11974:15267833-15268519 (+) // 100.0 // /// chr04|11974:14510064-14510750 (-) // 99.13 //
chr03|11973:2138447-2140844 (-) // 98.89 //
chr04|11974:29266052-29269509 (+) // 98.2 //
chr04|11974:8578855-8580134 (+) // 98.32 //
chr05|11975:25594387-25599283 (+) // 99.97 //
chr04|11974:26285141-26287968 (+) // 100.0 //
chr07|11977:15897736-15900452 (-) // 99.96 //
chr05|11975:11372416-11374199 (-) // 99.19 //

chr06|11976:27325493-27327706 (-) // 100.0 //
chr08|11978:11454035-11456300 (+) // 99.86 //
chr06|11976:30519196-30520348 (+) // 99.44 //
chr05|11975:18781090-18784140 (+) // 85.16 //
chr08|11978:11454035-11456300 (+) // 99.86 //
chr06|11976:532474-534605 (-) // 100.0 //
chr07|11977:18640562-18641173 (+) // 100.0 //
chr04|11974:33872603-33876349 (+) // 99.34 //
chr05|11975:17712860-17713988 (-) // 99.91 //
chr10|11980:21135322-21137161 (+) // 98.4 //
chr10|11980:21506244-21507964 (-) // 99.53 //
chr07|11977:74408-80730 (+) // 100.0 //
chr10|11980:21529165-21531620 (+) // 99.8 //



chr10|11980:21500470-21502007 (-) // 98.67 //
chr10|11980:20314719-20315200 (-) // 100.0 // /// chr12|11982:3081060-3081536 (-) // 90.73 //

chr10|11980:15652940-15658420 (+) // 100.0 //
chr01|11971:23326787-23327638 (-) // 100.0 //
chr10|11980:20849866-20851619 (+) // 99.59 //
chr10|11980:20849866-20851619 (+) // 99.59 //
chr12|11982:22055980-22058413 (+) // 99.66 //
chr01|11971:3094149-3095324 (-) // 99.66 //
chr02|11972:975622-976077 (-) // 100.0 //
chr05|11975:18680508-18684040 (-) // 95.23 //
chr04|11974:8081058-8081946 (-) // 100.0 //
chr04|11974:7297067-7305626 (-) // 99.96 //
chr02|11972:31485828-31488480 (+) // 99.85 //



chr01|11971:3297243-3297812 (-) // 100.0 // /// chr01|11971:3287762-3303696 (-) // 94.29 // /// chr01|11971:3294651-3300894 (-) // 91.05 //



chr06|11976:2195235-2197149 (+) // 78.39 // /// chr06|11976:2042908-2047320 (-) // 94.65 // /// chr06|11976:2056783-2058121 (-) // 73.83 //

chr02|11972:26538182-26538521 (+) // 96.46 // /// chr10|11980:6622460-6622799 (+) // 100.0 // /// chr10|11980:8930817-8931156 (-) // 96.17 //
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5. Additional Potential Group I, II/III Allergens (Further Details)
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1.  Pipeline-Annotated “Pollen Allergens” Not Specifically Expressed in Rice Pollen

Pipeline annotation of the rice genome includes loci annotated in the rice genome as “pollen allergens” particularly those from dicots (annotated as 

being similar to “Alt a 7”, “Ole e 8”, and “Bet v 1-D/H”) and more distant gymnosperms (“Jun a 1”) were poor candidates and were not found in 

rice.  “Bet v 1-D/H”-like proteins, abundantly expressed in seeds and sporophytic tissues (supported by microarray data, digital Northerns, and 

ESTs), are potential allergens, but not pollen allergens.  Not abundant, but nonetheless produced mainly in pollen were putative Ory s 4, (pipeline 

annotated as “pollen allergen Phl p 4,” LOC_Os05g28490) and a putative Ory s 3 (“Group 3 pollen allergen, putative, expressed,” 

LOC_Os06g45210).

2.  Ole e 1-related allergens (as characterized by Jiang et al., 2005)

Numerous Ole e I related sites were documented in the genomic assay of Jiang et al. (2005), but as is the case for other dicot allergens, in fact only 

two loci were highly activated and upregulated in pollen grains—LOC_Os06g36240.1, pollen allergen Ory s 11 (pipeline annotated as Phl p 11), 

and LOC_Os09g39950.1, pollen-specific protein C13 precursor (Supplementary Table S1).  The Ory s 11 locus encodes a protein with a signal 



peptide (27 AVA-TA) with 40% identity and 64% positives with an Arabidopsis gene (At1g29140, pollen Ole e 1 allergen and extensin family 

protein, p<9e-29); this protein is also expressed in MPSS at an intensity rank of 246 and has proteome support (Dai et al., 2007), indicating 

translation and reasonable abundance.  The pollen-specific protein C13 precursor locus also encodes a protein with a signal peptide (27 AVA-TA) 

and has 38% identity and 53% positives with an Arabidopsis gene (At4g08685, SAH7, p<2e-20); it is 63rd in intensity among MPSS signatures and is 

represented in three matches to rice proteins in two proteome studies, reflecting high abundance in mature pollen (Dai et al., 2006, 2007).  Both 

contain a predicted transmembrane domain enclosing a signal peptide region at the C-end, suggesting a hydrophobic terminus.  Arabidopsis 

homologues both reflect annotation in TAIR8 as pollen Ole e 1 allergens and extensin family proteins, indicating retention of allergic activity 

across dicot and monocot classes; these are presumed to share a similar role in cell wall modification.

Supplementary Table S1.  Pollen expression microarray data on sequences with “Ole e 1” motif.  (Predicted MWs 18.86 to 17,73 KDa, respectively).

Rank Probe Set ID TIGR v5 locus
(probe match)

Description (with Pfams, orientation and 
introns)

Intensity 
(log2)

Log2 upreg 
>seedling

p datasets Experimental confirmation
Gene MPSS (TPM) Proteome

45. Os.53412.1.S1_at Os06g36240.1 (11) LOC_Os06g36240  Pollen allergen Ory s 
11, putative, expressed (Pfam:PF01190) 
(+ with 1 intron)

8.858 12.285 3.18E-12 ESTs:
LOC_Os06g36240 

(9)

GATCTGTTTTGTAC
GTA 95

GATCTGCGGGGGGC
GCC 661

9b
Dai et al., 2007

200. Os.50339.1.S1_at Os09g39950.1 (11) LOC_Os09g39950  Pollen-specific 
protein C13 precursor, putative, expressed 
(Pfam:PF01190) (+ with no introns)

7.375 10.885 4.68E-08 ESTs:
LOC_Os09g39950 

(15)
GATCGGCGGAGGG

GACG 2307

BAD54680, 10b, 11b
Dai et al., 2006, 2007

3.  Ory s 1 (Further Details)

Outside of the coding region, there are minor differences in the different isoforms of LOC_Os03g01610 and LOC_Os03g01650, including a 

slightly shorter 5’-UTR region for LOC_Os03g01650 (22 bp vs. 35 bp) and a slightly longer 3’UTR region (400 versus 388 bp); both are attributed 

with ESTs.  The most similar gene to the former two is LOC_Os03g01630, which possesses 96% identity (before removal of its 117 bp intron), 

whereas LOC_Os03g01640 is the least similar, displaying a 82% identity (Supplementary Figure S1). The presence of an intron in 

LOC_Os03g01630 is unusual.  Genomic information from Oryza sativa ssp. indica indicates similar sequence patterns that are conserved in other 

Oryza species.



Supplementary Figure S1.  Phylogenetic diagram of relationships of Ory s 1 loci using sequence of putative proteins.  LOC_Os03g01610.1 is identical to 
LOC_Os03g01650.1 though the latter is on the (-) strand, whereas the former is in opposite orientation on the (+) strand.  Note grouping of loci in chromosome 4 
match locus on (+) strand with locus on (-) strand.  Chromosome 6 sequences are also largely grouped in triplets.  Note significant divergence of amino acid 
sequences.

According to probe set Os.2402.1.S1_at (which matches LOC_Os03g01610 and LOC_Os03g01650), Ory s 1 was the second most 

upregulated transcript in rice pollen, displaying 9.18 log2 intensity of label, upregulated over the seedling control by 13.185 log2 (>×8000).  Probe 

set Os.2405.1.S1_at ranked 30th among activated probes (full match for LOC_Os03g01640), displaying an intensity of 7.805 log2 upregulated by 

12.447 log2 over the seedling control (Supplementary Table S2).  Abundance of Ory s 1 transcripts in pollen is also strongly supported by MPSS 

(http://mpss.udel.edu/rice/, dataset NPO; Nobuta et al., 2007) with Ory s 1-related signatures in the top 85 signatures in mature pollen.  Proteome 

support indicates abundant translation products, coinciding most closely with LOC_Os03g01610 and LOC_Os03g01650 sequences, and accounting 

for nine reported proteins from five proteome studies to date on rice (Kerim et al., 2003a, 2003b; Imin et al., 2004; Dai et al., 2006, 2007).  Ory s 1 

members appear to be exclusively expressed in pollen, so the number of recovered ESTs has been relatively low; pollen has not been a direct target 

of EST studies, unlike MPSS and proteome studies.  As indicated in the text, the four Ory s 1 loci are phylogenetically closely related to one 

another.

The upstream promoter region of these four genes had several areas of local sequence conservation, with the most prevalent area of 

conservation (-68 to -51) coinciding with the TAAATA sequence noted as a putative TATA box by Xu et al. (1999).  Typical pollen vegetative cell 

promoter motifs, for example those of LAT52 (Bate and Twell, 1998) and g10 (Rogers et al., 2001) promoter motifs were not noted within 

positions coinciding with promoter activity in those prior studies.  Sequence information and alignment are in another supplementary data file.



Supplementary Table S2.  Pollen expression microarray data on Ory s 1.  (Predicted molecular weights 24.63 to 28.94 KDa, measured weights have varied 
from 30-34 KDa).

Rank Probe Set ID TIGR v5 locus
(probe match)

Description (with Pfams, strand 
orientation and introns)

Intensity 
(log2)

Log2 upreg 
>seedling

p datasets Experimental confirmation

Gene MPSS (TPM) Proteome

2 Os.2402.1.S1_at LOC_Os03g01610 (11) 
LOC_Os03g01630 (3) 
LOC_Os03g01650 (11)

[LOC_Os03g016101, Major pollen 
allergen Ory s 1 precursor, putative, 
expressed (Pfam:PF01357, 
PF03330)] (+ with no intron), 
[LOC_Os03g016302, Major pollen 
allergen Ory s 1 precursor, putative 
(Pfam:PF01357,PF03330) (+ with 1 
intron)], [LOC_Os03g016503, Major 
pollen allergen Ory s 1 precursor, 
putative, expressed (Pfam:PF01357, 
PF03330)] (- with no introns)

9.814 13.185 5.29E-08 Xu et al., 1995, 
1999

ESTs:
Os03g01610 (28)
Os03g01630 (0)
Os03g01650 (18)

GATCAAGTGCTC
CAAGC1-3 77 
GATCACCTTCCAC
ATCG1-3 52 
GATCATCGCCGA
GGACG1-3 1097
GATCCGGCGCGG
CTGCC1,3 1772

1,3Kerim et al., 2003a, 
2003b; Imin et al., 2004; 
Dai et al., 2006, 2007

2LOC_Os03g01630
Kerim et al., 2003b; 
Dai et al., 2006

30 Os.2405.1.S1_at LOC_Os03g01640 (11) LOC_Os03g01640 Major pollen 
allergen Ory s 1 precursor, putative, 
expressed (Pfam:PF01357,PF03330) 
(+ with no introns)

7.805 12.447 4.49E-08 Xu et al., 1995, 
1999

ESTs:
Os03g01640 (32)

GATCCAAGTCGA
CTAAG 367 
GATCGAGTCTTC
AATTC 76
GATCAGAAAATT
TTGAT 18

Kerim et al., 2003b;
Dai et al., 2006, 2007

4.  Ory s 2 (Further Details)
MPSS supports that these Phl p 2 pollen allergen homologues are transcriptionally very highly upregulated.  There are ten MPSS signatures

—seven, corresponding to the loci listed below, are in the top 25 MPSS for rice pollen.

7. LOC_Os04g26220 (Ory s 2-C)
8. LOC_Os04g26230 (Ory s 2-B)

10. LOC_Os06g45290 (Ory s 2-A)
12. LOC_Os06g45180 (Ory s 2-A)
17. LOC_Os04g25160 (Ory s 2-C)
18. LOC_Os06g44470 (Ory s 2)
23. LOC_Os04g25150 (Ory s 2-B)

Less abundant transcripts are LOC_Os06g45150 (Ory s 2), which is the 78th most highly upregulated locus, and LOC_Os06g45160 (Ory s 

2), which is 104th.   LOC_Os06g45190 (Ory s 2) is present at lower levels but is clearly also transcribed (http://mpss.udel.edu/rice/, dataset NPO; 

Nobuta et al., 2007).



Abundance of translated products is supported by proteome data (Kerim et al., 2003b; Dai et al., 2006, 2007), the latter studies supporting 

loci LOC_Os04g25160, LOC_Os04g25190, LOC_Os06g44470, and LOC_Os06g45180.  Thus, high expression of Ory s 2 in rice pollen is 

supported by transcriptome and proteome data.  In Kerim et al. (2003b), sequences corresponding to these were designated Ory s 2-C.

The genomic arrangement of the Ory s 2 family suggests that its loci natively lack introns; intron-bearing loci appear to represent altered 

copies that may be functionless pseudogenes (LOC_Os04g26190 and LOC_Os06g45200).  There appear to be four major groups of Ory s 2 genes. 

Two groups are located on chromosome 4 and two on chromosome 6, with triplicate pairings a common pattern.  On chromosome 6, all copies were 

on the (-) strand.  Of these, LOC_Os06g45190, LOC_Os06g45180, LOC_Os06g45230, and LOC_Os06g45290 were most similar; 

LOC_Os06g44470, LOC_Os06g45150, LOC_Os06g45160 formed a second grouping that was nested within nearer to some chromosome 4 

sequences (see Figure 2, Supplementary Table S3).  

In contrast, loci on chromosome 4 are found in groups of three and each of these shares strong sequence similarity with loci on the opposite 

strand and oriented in the opposite direction.  The (-) strand of chromosome 4 has three loci, LOC_Os04g25150, LOC_Os04g25160, and 

LOC_Os04g25190.  These sequences are most closely paired with LOC_Os04g26230, LOC_Os04g26220 and LOC_Os04g26190, respectively. 

Thus, this sequence appears to represent a reversed insertion of a locus triplet on the reverse strand that also seems to include interstitial loci as well 

(Fig. 2).

The remaining seven related sequences are found on chromosome 6 in tandem and non-tandem groupings and all on this chromosome are 

coded on the (-) strand.  Predicated peptides display sufficient variability that less than half of the coded amino acid sequences are identical (51 of 

the 117), with slightly greater conservation of sequence in the “pollen allergen group I” motif region.  The most divergent genes are 

LOC_Os06g45200, which has two introns, and LOC_Os04g26190, which is a truncated version.  Both of these excise the signal peptide region and 

have not been recovered.  LOC_Os04g26190 encodes essentially only the core pollen allergen group I motif (PF01357) from position 2 to 75, a 90 

amino acid sequence that is a close match for Lol p 2-A in organization and sequence, though it seems to have arisen from Ory s 2 (see 

Supplementary Figure S2).  Kerim et al. (2003b) named Ory s 2-A based on SWISS PROT P83466 (LOC_Os06g45180 and LOC_Os06g45290), 

Ory s 2-B based on CAD40510 (LOC_Os04g26230) and Ory s 2-C based on CAD40509 (LOC_Os04g25160).



Supplementary Figure S2.  Phylogenetic diagram of relationships of Ory s 2 loci using sequence of putative proteins (omitting LOC_Os06g45200, which is the 
most divergent).  Note grouping of loci in chromosome 4 match locus on (+) strand with locus on (-) strand.  Chromosome 6 sequences are also largely grouped 
in triplets.  Note significant divergence of amino acid sequences.

Supplementary Table S3.  Pollen expression microarray data on Ory s 2.  (Predicted molecular weights 12.30 to 12.46 KDa, near measured weight on 2D).

Rank Probe Set ID TIGR v5 locus
(probe match)

Description (with Pfams, orientation 
and introns)

Intensity 
(log2)

Log2 upreg 
>seedling

p datasets Experimental confirmation
Gene MPSS (TPM) Proteome

32 Os.9665.1.S1_at LOC_Os04g25190.
1 (11); 
LOC_Os04g26190.
1 (5)

[LOC_Os04g251901, Pollen allergen 
Ory s 2 precursor, putative, 
expressed (Pfam:PF01357) (- with no 
introns)], [LOC_Os04g261902, 
Pollen allergen Lol p 2-A, putative 
(Pfam:PF01357)] (+ with 1 intron)

8.222 12.427 1.47E-10 ESTs:
LOC_Os04g2519

0 (16)
LOC_Os04g2619

0 (0)

1,2GATCGTGTCATGTTTGA 
(11946)

XP_471811
Dai et al. 2006, 2007

75 Os.7428.1.S1_at LOC_Os06g44470.
1 (11)

LOC_Os06g44470  Pollen allergen 
Ory s 2 precursor, putative, 
expressed (Pfam:PF01357) (- with no 
introns)

7.103 12.011 6.69E-06 ESTs:
LOC_Os06g4447

0 (20)

GATCTGTTTGTCCTTTG 
(6635)

BAD37571
Dai et al. 2006, 2007

116 OsAffx.15933.1.S1_s_at LOC_Os06g45150.
1 (11)

LOC_Os06g45150  Pollen allergen 
Ory s 2 precursor, putative, 
expressed (Pfam:PF01357) (- with no 
introns)

7.718 11.718 3.02E-07 ESTs:
LOC_Os06g4515

0 (5)

GATCAATGATGTTCATC 
(244)

GATCGAGTCTGCCTGTG 
(943)

140 Os.25407.1.S1_at LOC_Os04g25160.
1 (10); 
LOC_Os04g26220.
1 (2)

[LOC_Os04g251601, Pollen allergen 
Ory s 2-C precursor, putative, 
expressed (Pfam:PF01357) (- with no 
introns)], [LOC_Os04g262202, 
Pollen allergen Ory s 2-C precursor, 
putative, expressed (Pfam:PF01357) 
(+ with no introns)]

7.994 11.358 2.11E-08 ESTs:
LOC_Os04g2516

0 (7)
LOC_Os04g2622

0 (4)

1GATCACTCCATGTTCGA 
(953)

2GATCGCTCCATGTTCGA 
(15264)

CAD40508
Dai et al. 2006, 2007
Kerim et al., 2003b



148 Os.22589.1.S1_at LOC_Os06g45160.
1 (11)

LOC_Os06g45160 Pollen allergen 
Ory s 2 precursor, putative, 
expressed (Pfam:PF01357) (- with no 
introns)

7.998 11.303 2.14E-09 ESTs: (7) GATCAAGGAGAAGGGTG 
(3203)

149 Os.12319.1.S1_x_at LOC_Os04g25150.
1 (9); 
LOC_Os04g26230.
1 (11)

[LOC_Os04g25150, Pollen allergen 
Ory s 2-B precursor, putative, 
expressed (Pfam:PF01357) (- with no 
introns)], [LOC_Os04g26230, Pollen 
allergen Ory s 2-B precursor, 
putative, expressed (Pfam:PF01357) 
(+ with no introns)]

9.334 11.303 2.02E-10 ESTs:
LOC_Os04g2515

0 (5)
LOC_Os04g2623

0 (29)

1GATCACGCCATGTTTGA 
(5449)

2GATCACGCCACGTTTGA 
(13806) 

1,2GATCAAGGAGAAGGGT
G (3203)

CAD40509
Kerim et al., 2003b

906 OsAffx.28114.3.A1_at LOC_Os06g45180.
1 (1); 
LOC_Os06g45190.
1 (11)

[LOC_Os06g451801, Pollen allergen 
Ory s 2-A precursor, putative, 
expressed (Pfam:PF01357) (- with no 
introns)], [LOC_Os06g451902, 
Pollen allergen Ory s 2 precursor, 
putative, expressed (Pfam:PF01357) 
(- with no introns)]

5.204 6.463 1.06E-05 ESTs:
LOC_Os06g4518

0 (6)
LOC_Os06g4519

0 (3)

1GATCAAGTCTGCATTTG 
(6545)

1GATCACGCTACGCGTGA 
(8787)

2GATCAAGTCTGCATTCG 
(2191)

1BAD45861
Dai et al. 2006, 2007

Kerim et al., 2003b

1010 OsAffx.28114.2.A1_at LOC_Os06g45180.
1 (3); 
LOC_Os06g45290.
1 (11)

[LOC_Os06g451801, Pollen allergen 
Ory  s 2-A precursor, putative, 
expressed (Pfam:PF01357) (- with no 
introns)], [LOC_Os06g452902, 
Pollen allergen Ory s 2-A precursor, 
putative, expressed (Pfam:PF01357) 
(- with no introns)]

5.413 6.082 6.24E-08 ESTs:
LOC_Os06g4518

0 (6)
LOC_Os06g4529

0 (24)

1GATCAAGTCTGCATTTG 
(6545)

1GATCACGCTACGCGTGA 
(8787)

2GATCATGCTATGCGTGA 
(10885)

1BAD45861
Dai et al. 2006, 2007

Kerim et al., 2003b

5.  Additional Potential Group I, II/III Allergens (Further Details)

The first additional allergen is LOC_Os10g40090, which is annotated as a putative, expressed β-expansin-1a precursor with a signal peptide 

at position 24 (GSC-GP), an RlpA-like double-psi beta-barrel (DPBB_1) at positions 80 to 159 and “pollen_allerg_1” motif at positions 172 to 

253).  This is ranked 3rd among transcripts in the 57K microarray, the 34th most highly upregulated sequence in MPSS and has proteome support. 

The second is LOC_Os08g44790, which is a putative, expressed α-expansin-3 precursor with signal peptide at position 25 (GDA-AP) and a leading 

(mostly cleaved) transmembrane domain, a DPBB_1 motif at positions 77 to 164 and “pollen_allerg_1” motif at positions 175 to 253.   This is 

ranked 54th among transcripts (5th in dChip) in the 57K microarray and is the 70th most abundant transcript sequence in MPSS.  The sequence has 

many EST matches, but no principal matches among reported proteome products.  The third is LOC_Os12g36040, which is a putative, expressed α-

expansin-9 precursor with signal peptide at position 29 (SFA-AD), a DPBB_1 motif at positions 116 to 186 and “pollen_allerg_1” motif at 

positions 197 to 275.  This is ranked 301st among transcripts in the 57K microarray (Supplementary Table S4).



Supplementary Table S4.  Pollen expression microarray data on highly pollen-expressed expansins.  (Predicted MWs 28.78, 28.99, 30.05 KDa).

Rank Probe Set ID TIGR v5 locus
(probe match)

Description (and Pfams) Intensity 
(log2)

Log2 upreg 
>seedling

p datasets Experimental confirmation
Gene MPSS (TPM) Proteome

3. Os.12697.1.S1_at Os10g40090.1 (11) Beta-expansin 1a precursor, putative, 
expressed (Pfam:PF01357,PF03330) 
(+ strand with 1 intron)

9.693 13.172 9.62E-10 ESTs:  177 GATCGCTCACCACCAAC 
(56)

GATCAAGAACGTCAACC 
(18)

GATCTCCTGCGGCAACG 
(243)

GATCCTCCTAATTTATT(2
107)

14a, 15b
Dai et al. 2007

54 Os.53024.1.S1_at Os08g44790.1 (11) Alpha-expansin 3 precursor, 
putative, expressed 
(Pfam:PF01357,PF03330) (+ strand 
with 2 introns)

7.964 12.214 2.46E-10 ESTs: 18 GATCAGGTACACGATAA 
(49)

GATCATACTAGCTACAA 
(135)

301 Os.20191.1.S1_at Os12g36040.1 (11) Alpha-expansin 9 precursor, 
putative, expressed 
(Pfam:PF01357,PF03330) (+ strand 
with 1 intron)

8.293 9.908 2.31E-10 ESTs:  7 GATCGATTTTTTTCAAC 
(113)

6.  Profilin A (Ory s 12) (Further Details)

In rice pollen, profilin A transcripts appear to be highly expressed (intensity 8.120 log2) and upregulated by 11.74 log2 times (>×2000) above 

seedlings, according to microarray results.  MPSS indicates that transcript abundance is among the top 30 signatures, of which two loci were 

specific for pollen-expressed profilin.  In rice, the two loci active exclusively in pollen, LOC_Os10g17660 and LOC_Os10g17680, are on opposite 

strands and each of the loci contains a short 5’-UTR (116 bp for LOC_Os10g17660 and 104 bp for LOC_Os10g17680) and a longer 3’-UTR (371 

bp for LOC_Os10g17660 and 181 bp for LOC_Os10g17680) with similar overall construction (Supplementary Figure S3) and high sequence 

similarity.  Although six nucleotides differ in their coding sequences, they encode identical polypeptide sequences.  Their 1k upstream region 

displays less conservation than other inverted near duplicates, with the exception of the 0 to -100 presumed promoter region.  Strong proteome 

support exists for translation in pollen grains (Kerim et al., 2003a; Dai et al., 2006) and post-germination pollen tubes (Dai et al., 2007).  

Supplementary Figure S3. Diagrammatic representation of TIGR gene models of LOC_Os10g17660 and LOC_Os10g17680 show mirror image organizations 
and very high sequence similarities.  These include extensive similarities in non-coding regulatory sequences.
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Supplementary Figure S4.  Heat map of profilin (Pfam: PF00235) based on dChip (Li and Wong, 2003; http://www.biostat.harvard.edu/complab/dchip/) analysis 
of CEL data with pollen and seedling data supplemented by GEO data.  Genomic data on rice indicate two major types of profilin: two pollen loci of profilin A and 
a single locus of profilin-2 apparently expressed in all other tissues.

Supplementary Figure S5.  Expression of profilin using GEO data from the Affymetrix 57K rice genomic microarray platform.  Stacked bars show profilin A in 
black (probe set Os.12777.1.S1_a_at, representing paired loci LOC_Os10g17660 and LOC_Os10g17680) and profilin-2 in gray (probe set Os.10152.1.S1_at, 
representing the largely sporophytically-expressed LOC_Os06g05880).  Profilin A is detectable in mature inflorescences (arrowhead), and abundantly in 
collections of anthers at anthesis (horizontal arrow) and especially pollen (diagonal arrow).



In the rice genome there are only three loci devoted to profilin, of which two seem only to be expressed in pollen (Supplementary Figure S4; 

Supplementary Table S5).  All other sporophytic expression seems to correspond to a remaining profilin-2 (LOC_Os06g05880, Supplementary 

Figure S5).  Profilins are typically involved in the sequestration of actin monomers and are highly expressed in pollen, presumably as a protein that 

modulates polymerization and the dynamic nature of the elaborate actin cytoskeleton of elongating pollen tubes.

Supplementary Table S5.  Pollen expression microarray data on Ory s 12 (predicted molecular weight 14.25 KDa).

Rank Probe Set ID TIGR v5 locus
(probe match)

Description (and Pfams) Intensity 
(log2)

Log2 upreg 
>seedling

p datasets Experimental confirmation
Gene MPSS (TPM) Proteome

113 Os.12777.1.S1_a_at LOC_Os10g17660.
1 (11); 
LOC_Os10g17680.
1 (11)

[LOC_Os10g176601, Profilin A, 
putative, expressed (Pfam: PF00235) 
(+ strand with 2 introns)], 
[LOC_Os10g176802, Profilin A, 
putative, expressed (Pfam:PF00235) (- 
strand with 2 introns)]

8.120 11.737 7.42E-10 ESTs:
LOC_Os10g176

60 (16) 
LOC_Os10g176

60 (13)

1GATCACCGTCGCCATCA 
(16)

1GATCACCTCTTGTACGT 
(172)

1GATCCCATTTCTTCATG 
(5760)

2GATCACTTCCTGCAGTG 
(73)

2GATCACATCCATTGTCG 
(63)

2GATCAGGAGGCATCAC
A (5)

1,2NP_920667, 38b
Dai et al. 2006, 2007

Q9FUD1
Kirim et al. 2003

7.  Ory s 23 (Further Details)

The peptide sequences of Ory s 23 consist of two distinct forms, differing at positions 48, 79, 81, 82, 128, and 130.  The two alternative 

peptide sequences are highlighted as yellow and light blue in Figure 3.  Six single nucleotide polymorphisms are present that code for three single 

amino acid substitutions in LOC_Os09g24020, LOC_Os09g24100, and LOC_Os09g24130, each of which is annotated as an expressed product. 

The divergence is narrow (Supplementary Figure S6).  All are represented by one probe set which is highly upregulated (Supplementary Table S6).

Interestingly, sequence synonymy also extends to upstream sequences, expanding sometimes to the full 1.4 kbp distance between coding 

regions of adjacent loci; these typically differ by only a few basepairs despite that this is a non-coding region, with the exception of three upstream 

sequences that have apparently been displaced.  Alignments of coding and non-coding regions are presented in supplementary data.  The low 

sequence variability expressed by Ory s 23 suggests either a very short history for this gene at its current copy number, or a mechanism that has 

extraordinarily strict sequence conservation.  Given that non-coding upstream and UTR sequences provide an almost complete match, with 



relatively little variability except along two motifs, the suggestion is that this has a short history and that a faithful copy mechanism that can capture 

non-coding regions seems a likely explanation.  The grouping of different sequence motifs as well as the distance between coding sequences 

suggests that multiple loci may have been inserted at the same time, potentially in pairs. 

Supplementary Figure S6.  Relationship of coding sequences of Ory s 23 variants.  LOC_Os09g23980, LOC_Os09g23930, and LOC_Os09g24150 contain 
core sequences of Ory s 23 that are linked to repeat elements of TEs that may render them to be functionless pseudogenes, especially as upstream regulatory 
elements.  Note the minor degree of divergence of most sequences.  Top and bottom groups of non-TE linked sequences differ by only 8 nucleotides of 305 bp.

Transposable element (TE) motifs are linked to three additional nearly complete Ory s 23 sequences (Supplementary Figure S7).  One open 

reading frame has a long leading retrotransposon sequence that constitutes a properly terminated Ory s 23 sequence at LOC_Os09g23980.  Two 

shorter, trailing TE motifs that appear anomalously terminated are connected to reading frames at LOC_Os09g24150, with a 14 bp overlapping 

transposon motif, and LOC_Os09g23930, with a 17 bp overlapping retrotransposon motif at the end of an otherwise normal Ory s 23 sequence. 

The anomalous flanking sequences have high homology with TE sequences located on other chromosomes, suggesting multiple independent 

insertions of the TE sequences, which may have potentially arisen as an inadvertent consequence of TE activity itself (Supplementary Figure S7). 



The presence of multiple repetitive elements in broad intervals between tandem Ory s 23 sequences, and short repetitive elements between Ory s 23 

sequences in non coding regions suggests that this region may be a target of TE insertion.  The alternative of DNA repair genes selecting this region 

as a target remains a possibility but the presence of multiple TE loci between Ory s 23 tandem repeats implicates action by TEs in their origin.  The 

presence of such sequences may represent pseudogenes which may have been inserted by retrotransposable elements.  Wang et al. (2006), for 

example, unexpectedly observed that retroposition was involved in generating large numbers of intronless genes in rice and provided strong 

evidence for involvement of RTEs as a mechanism of insertion.  RTEs, representing a “copy and paste” transposition, can rapidly increase gene 

copy numbers and plant genome size, as well as providing, over time, a source of paralog formation (Bennetzen, 2007).  The rapid and highly 

related sequences of Ory s 23 noted here, along with LTR-repeat linked variants make RTE insertion an attractive mechanism for amplification of 

transcription of this sequence pair.

Supplementary Table S6.  Pollen expression microarray data on Ory s 23.  (Predicted molecular weight 13.99 KDa).

Rank Probe Set ID TIGR v5 locus
(probe match)

Description (with Pfams, orientation) (all 
are on – strand and intronless)

Intensity 
(log2)

Log2 upreg 
>seedling

p datasets Experimental confirmation
Gene MPSS (TPM) Proteome

6. Os.17958.1.S1_at LOC_Os09g23899.1 (10) 
LOC_Os09g23908.1 (3); 
LOC_Os09g23930.1 (1); 
LOC_Os09g23939.1 (1); 
LOC_Os09g23948.1 (7); 
LOC_Os09g23957.1 (1); 
LOC_Os09g23966.1 (8); 
LOC_Os09g23980.1 (1); 
LOC_Os09g23999.1 (8); 
LOC_Os09g24008.1 (8); 
LOC_Os09g24020.1 (5); 
LOC_Os09g24029.1 (1); 
LOC_Os09g24038.1 (6); 
LOC_Os09g24100.1 (1); 
LOC_Os09g24110.1 (8); 
LOC_Os09g24120.1 (8); 
LOC_Os09g24130.1 (1); 
LOC_Os09g24140.1 (4); 
LOC_Os09g24150.1 (1); 
LOC_Os09g24159.1 (1)

[LOC_Os09g23899, LOC_Os09g23939, 
LOC_Os09g23948, LOC_Os09g24029, 
Pollen allergen Ory s 23, putative], 
[LOC_Os09g23908, LOC_Os09g23957, 
LOC_Os09g23966, LOC_Os09g23999, 
LOC_Os09g24008, LOC_Os09g24020, 
LOC_Os09g24038, LOC_Os09g24100, 
LOC_Os09g24110, LOC_Os09g24120, 
LOC_Os09g24130, LOC_Os09g24140, 
LOC_Os09g24159, Pollen allergen Ory s 
23, putative, expressed], [LOC_Os09g23930, 
Retrotransposon protein, putative, 
unclassified], [LOC_Os09g23980, 
Retrotransposon protein, putative, 
unclassified (Pfam:PF03578[x2])], 
[LOC_Os09g24150, Transposon protein, 
putative, unclassified]

9.749 13.068 1.87E-07 ESTs:
LOC_Os09g23899 (0)
LOC_Os09g23908 (3)
LOC_Os09g23930 (0)
LOC_Os09g23939 (0)
LOC_Os09g23948 (0)
LOC_Os09g23957 (2)

LOC_Os09g23966 (26)
LOC_Os09g23980 (0)
LOC_Os09g23999 (5)
LOC_Os09g24008 (2)
LOC_Os09g24020 (5)
LOC_Os09g24029 (0)
LOC_Os09g24038 (8)
LOC_Os09g24100 (2)
LOC_Os09g24110 (5)

LOC_Os09g24120 (18)
LOC_Os09g24130 (10)
LOC_Os09g24140 (9)
LOC_Os09g24150 (0)
LOC_Os09g24159 (8)

GATCCTTGGCACTTGGC 
(30302) (all)

GATCCCTGTCCAGTTCA 
(16697) (all)

GATCGGACACGTACCGA 
(2346) (blue group)

LOC_Os09g24100:
BAD36285

Dai et al. 2006

LOC_Os09g24120:
59b, 60b

Dai et al. 2006, 2007

LOC_Os09g24130:
BAD36288

Dai et al. 2006



Supplementary Figure S7.  Data from Rice Massively Parallel Signature Sequencing (MPSS) and TIGR sequences (Nobuta et al., 2007), showing segment of 
chromosome 9 containing all 20 copies of the Ory s 23 sequence.  Blue regions on the Crick strand represent Ory s 23 loci. Note that Ory s 23 sequences are 
interspersed with equally spaced light yellow repetitive sequences.  Transposable elements are indicated in yellow and orange shaded regions.  Upward and 
downward pointing arrows represent small RNA signatures.  (Image downloaded and modified from Meyers Lab site, http://www.mpss.udel.edu/rice/).



8.  Other Suspected Allergens (Further Details)

a.  EF hand family protein Ory s 7

Supplementary Table S7.  Pollen expression microarray data on EF hand family protein Ory s 7 (predicted MWs 31.44, 20.09, 18.58 KDa, respectively).

Rank Probe Set ID TIGR v5 locus
(probe match)

Description (and Pfams) Intensity 
(log2)

Log2 upreg 
>seedling

p datasets Experimental confirmation
Gene MPSS (TPM) Proteome

21 Os.12324.1.S1_at LOC_Os08g44660.
1 (4)

EF hand family protein, expressed 
(Pfam:PF00036 [x2]) (+ strand with 2 
introns)

7.894 12.526 2.53E-08 ESTs:  0 GATCGACACCGACGGCG 
(152)

331 Os.52107.1.S1_at LOC_Os12g12730.
1 (11)

EF hand family protein, expressed 
(Pfam:PF00036 [x4]) (- strand and no 
introns)

7.538 9.671 7.42E-08 ESTs:  2 GATCAGCATGGTGGACG
(327)

4597 Os.52243.1.S1_at LOC_Os04g45180.
1 (11)

EF hand family protein, expressed 
(Pfam:PF00036, PF02809) (+ strand w/5 
introns)

8.664 2.087 6.57E-06 ESTs:  15

0
1

P
o

ll
e

n
0

2
P

o
ll
e

n
0

3
S

e
e

d
li
n

g
0

4
S

e
e

d
li
n

g
0

5
Y

_
L

e
a

f
0

6
M

_
L

e
a

f
0

7
R

o
o

t
0

8
R

o
o

t
0

9
S

A
M

1
0

S
A

M
1

1
Y

_
In

fl
1

2
L

_
In

fl
1

3
M

_
S

e
e

d
1

4
S

_
C

o
ld

1
5

S
_

D
ro

1
6

S
_

S
a

lt

Os.52107.1.S1_at
Os.12324.1.S1_at
OsAffx.12612.1.A1_at
OsAffx.31219.1.A1_at
Os.55246.1.S1_at
Os.55246.1.S1_x_at
OsAffx.11957.1.S1_x_at
Os.52243.1.S1_at
OsAffx.24468.1.S1_at
OsAffx.26964.1.S1_at
OsAffx.13083.1.S1_at
OsAffx.31219.1.S1_at
Os.17419.1.S1_at
Os.52062.1.S1_at
Os.4784.1.S1_at
Os.49662.1.S1_at
Os.5617.1.S1_at
Os.8862.1.S1_at
OsAffx.25285.1.S1_at
Os.37996.1.S1_at
OsAffx.11871.1.S1_s_at
OsAffx.17948.1.S1_at
OsAffx.17948.1.S1_x_at
Os.10311.2.A1_s_at
Os.24876.1.S1_s_at
Os.10311.2.A1_x_at
Os.12018.1.S1_at
Os.7902.1.S1_at
Os.27569.1.S2_at

-4.0 -3.7 -3.3 -3.0 -2.6 -2.3 -1.9 -1.6 -1.2 -0.9 -0.5 -0.2 0.2 0.5 0.9 1.2 1.6 1.9 2.3 2.6 3.0 3.3 3.7 4.0

Supplementary Figure S8.  Heat map of EF hand-related motifs (Pfam: PF00036) generated based on dChip analysis supplemented by GEO data.



b.  Pectate lyase

Supplementary Table S8.  Pollen expression microarray data on Pectate lyase (predicted molecular weight 49.23, 50.32, 50.22, 39.07, 50.27, 50.27 KDa, 
respectively).

Rank Probe Set ID TIGR v5 locus
(probe match)

Description (and Pfams) Intensity 
(log2)

Log2 upreg 
>seedling

p datasets Experimental confirmation
Gene MPSS (TPM) Proteome

85 Os.18224.1.S1_at LOC_Os06g38510.
1 (11)

Pectate lyase precursor, putative, expressed 
(Pfam: PF00544, PF04431) (+ strand with 2 
introns)

8.135 11.923 2.51E-08 ESTs:  87 GATCATCAGCCAGGGGA (2284)
GATCACGAAAGAGCCAA

(1211)

209 Os.53956.1.S1_at LOC_Os02g12300.
1 (11)

Pectate lyase precursor, putative, expressed 
(Pfam: PF00544, PF04431) (+ strand with 3 
introns)

8.336 10.754 6.87E-11 ESTs:  55 GATCACCAATGACCAAA (76)
GATCCGCCGGCGAGATG (14)
GATCACCGTGGCGTTCA (32)

219 Os.53028.1.S1_at LOC_Os06g05260.
1 (11)

Pectate lyase precursor, putative, expressed 
(PF00544, PF04431) (+ strand with 1 intron)

7.870 10.673 6.86E-09 ESTs:  31 GATCATCAGCCAGGGGA (2284)

230 Os.5708.1.S1_at LOC_Os06g05209.
1 (11); 
LOC_Os06g05272.
1 (9)

[LOC_Os06g05209, Pectate lyase precursor, 
putative, expressed (Pfam: PF00544, 
PF04431)] (- with 1 intron), [Os06g05272, 
Pectate lyase precursor, putative (Pfam: 
PF00544)] (+ strand with 1 intron)

7.375 10.536 2.01E-07 ESTs:
Os06g05209 (14); 
Os06g05272 (0)

1GATCCGCGACTCCAAGC (20)
1GATCGTGAACCACAACA (29)
2GATCCGCGACTCCAAGC (16) 
2GATCACCGTGGCGTTCA (32)

1,2GATCATCAGCCAGGGGA 
(2284)
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Supplementary Figure S9.  Heat map of pectate lyase-related motifs (Pfam: PF00544, PF04431) based on dChip analysis supplemented by GEO data.



c.  Glycoside hydrolase family 28: Exopolygalacturonase

Supplementary Table S9.  Pollen expression microarray data on Glycoside hydrolase family 28, Exopolygalacturonase (predicted MWs 43.00, 46.34, 35.12, 
43.12, 43.12. 44.61, 43.50 KDa, respectively).

Rank Probe Set ID TIGR v5 locus
(probe match)

Description (and Pfams) Intensity 
(log2)

Log2 upreg 
>seedling

p datasets Experimental confirmation
Gene MPSS (TPM) Proteome

35 Os.7500.1.S1_at LOC_Os06g35300.1 
(2); 
LOC_Os06g35320.1 
(11); 
LOC_Os06g35370.1 
(4)

[LOC_Os06g353001, 
Exopolygalacturonase precursor, putative 
(Pfam:PF00295)] (- w/1 intron), 
[LOC_Os06g353202, 
Exopolygalacturonase precursor, putative, 
expressed (Pfam:PF00295)] (- w/1 intron), 
[LOC_Os06g353703, 
Exopolygalacturonase precursor, putative, 
expressed (Pfam:PF00295)] (- w/1 intron)

8.672 12.387 3.21E-09 ESTs: 
LOC_Os06g3530

0 (0)
LOC_Os06g3532

0 (27)
LOC_Os06g3537

0 (93)

2,3GATCTGCACTGCCAACG 
(59)

2,3GATCAACCCACGCTACA 
(4351)

2,3GATCAAGTCCTATGAGG 
(40)

1b, 2b
Dai et al., 2007

63 Os.10004.1.S1_s_at LOC_Os02g10300.1 
(11)

Exopolygalacturonase precursor, putative, 
expressed (Pfam:PF00295) (+ w/2 introns)

8.431 12.099 7.03E-08 ESTs:
LOC_Os02g1030

0 (9)

GATCGACAAGGTGACCA 
(43)

GATCAAGTCGTACGAGG 
(6)

GATCATCATCGACCAGA 
(4194)

XP_464471
13a, 14a

Dai et al., 2006, 
2007

121 Os.8128.1.S1_at LOC_Os01g33300.1 
(11)

Exopolygalacturonase precursor, putative, 
expressed (Pfam:PF00295) (- w/2 introns)

7.986 11.691 2.98E-09 ESTs:
LOC_Os01g3330

0 (10)

GATCCATCCATCGTCGA 
(771)

GATCAGCGTGGGGTGCC 
(11)

GATCCCCAAGGGAGAAT 
(50)

125 Os.53450.1.S1_at LOC_Os06g40890.1 
(11)

Exopolygalacturonase precursor, putative, 
expressed (Pfam:PF00295) (+ w/1 intron)

8.577 11.557 1.02E-08 ESTs:
LOC_Os06g4089

0 (21)

GATCAGCGGCGTGACCA(2
0)

GATCACCATCGCCGCCA 
(12)

GATCAAGTCGTACGAGG 
(6)

800 Os.5670.1.S1_at LOC_Os08g23790.1 
(11)

Exopolygalacturonase precursor, putative, 
expressed (Pfam:PF00295) (+ w/4 introns)

5.775 6.822 3.13E-06 ESTs:
LOC_Os08g2379

0 (77)

GATCGTTAATTTTTTGC 
(433)

BAD03446
Dai et al., 2006
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Supplementary Figure S10.  Heat map of glycosyl hydrolase family 28 proteins (PF00295), most abundantly represented in rice by  exopolygalacturonase-
related motifs.  Image based on dChip (Li and Wong, 2003; http://www.biostat.harvard.edu/complab/dchip/) analysis of CEL data with pollen and seedling data 
supplemented by GEO data.

d.  FAD-binding motif (PF01565)
Supplementary Table S10.  Pollen expression microarray data on FAD-binding motif (PF01565) (predicted molecular weight 58.43 KDa),
Rank Probe Set ID TIGR v5 locus

(probe match)
Description (and Pfams) Intensity 

(log2)
Log2 upreg 
>seedling

p datasets Experimental confirmation
Gene MPSS (TPM) Proteome

33 Os.12317.1.S1_at LOC_Os06g35590.1 
(11)

Reticuline oxidase precursor, putative, 
expressed (Pfam:PF01565,PF08031) (- 
strand with no introns)

8.508 12.414 1.94E-08 ESTs
LOC_Os06g35590 

(12)

GATCAACCAACTAA
CGT (804)

BAD54133
Dai et al., 2006
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Supplementary Figure S11.  Heat map of FAD-binding motif (PF01565), based on dChip (Li and Wong, 2003; http://www.biostat.harvard.edu/complab/dchip/) 
analysis of CEL data with pollen and seedling data supplemented by GEO data.
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