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Abstract

Segregation distortion describes the transmissi@m @llele or alleles of a heterozygous
locus at a higher frequency than expected in a Migandratio. From the organism’s view,
segregation distortion is the preferential retantdd chromosomal blocks carrying genes
beneficial to its fitness and reproductive vialilin wheat the best studied segregation distorters
are those introduced frofkegilopsspecies; these selfish genetic elements are named
gametocidal (Gc) genes and the chromosomes carttyemg are called Gc chromosomes. This
genetic mechanism causes chromosome breakage gtgamtes lacking the Gc carrier
chromosome, thus favoring its own retention ingbaome. While the mode of action of the Gc
genes is not yet known, they have been used ext#nsn wheat genetics for the development
of deletion stocks, a key resource for elucidatimgstructure of physical regions containing
important genes. The objective of this study wadeeelop the tools necessary to mapGio2
gene derived frome. sharonensiand perform map-based cloning. Extensive physiodl
genetic mapping located the gametocidal gene odithal 1% of the 4BL arm present in the
T4BS4BL-4S%1L translocation chromosome. Comparative genomsasy rice provided
markers distal and proximal to te2locus; however, synteny broke down at the loche T
characterization of this chromosomal region hasipes insight into its recombination
frequency, synteny and composition; however, theadyic architecture of the end of the

chromosome has made comparative mapping of thisrrelifficult.
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CHAPTER 1 - Chapter 1: Literature review

Introduction
Segregation distortion, first defined by Sandled &lovitski (1957), describes the

transmission of an allele or alleles of a heterozglocus at a different frequency than expected
in a Mendelian ratio. From the organism’s view,reggtion distortion represents the preferential
retention of chromosomal blocks carrying genes fi@aéto its reproductive viability. The
gametocidal genes cause segregation distortionevenythey differ from normal segregation
distorters in ensuring reproductive isolation. Tlaeg essentially selfish genetic elements that
ensure their own transmission.

CertainAegilopsspecies harbor an evolutionarily unique mechari@grthe preservation
of their genetic continuity. This genetic mechantsamses chromosome breakage in
gametophytes lacking theegilopschromosome, thus favoring the chromosome’s owantitn
within the genome. These genetic elements are miEsid as gametocidal genes, and the
chromosomes carrying them, as gametocidal chromesonhe first evidence of this
phenomenon was discovered during experiments aant introduction of the cytoplasm of
Aegilops triuncialisnto common wheat. In the cytological analysibatkcrossed lines it was
observed that all of the alloplasmic substitutioie$ contained a specific extra chromosome
even after multiple rounds of backcrossing. Simeefirst observation of the gametocidal action,
this phenomenon has been reported in seyagillopsspecies.

While the mode of action of the gametocidal gesesot yet known, they have been used
extensively in wheat genetics for the developmétetetion stocks. These stocks have provided

a key resource for elucidating the structure ofgital regions containing important genes.



GenusTriticum

Common or bread whedfriticum aestivuni. (2n=6x=42, genome formula AABBDD)

is an allopolyploid species comprising three honimgaus genomes that arose through
hybridization of three diploid progenitor wheat®edRiction fragment length polymorphism
(RFLP) studies indicated that the A genome progemvasT. urartu Tumanian ex Gandilyan
(2n=2x=14, genome formula AA) (Dvorak, 1988; Dvorak etl#193). Analysis of chromosome
pairing identified the D genome progenitorAegyilops tauschiCoss. (2=2x=14, genome
formula DD) (Kihara, 1944; McFadden and Sears 1986jkar and Stebbins (1956) used
morphological evidence to indicate the. speltoideFausch (B=2x=14, genome formula SS)
is the closest living relative of the B genome ofmtnon wheat. This was later supported by
Tsunewaki and Ogihara (1983).

Analysis of chromosome pairing between interspetifibrids shows that the species of
the Triticum/Aegilopscomplex are closely related (Sax 1922; Kihara }19&dd in fact natural
hybrids between diploids can arise in nature. Tyi@illization of T. urartuandAe. speltoides
gave rise to the tetraploid whedt,turgidumL. (2n=4x=28, genome formula AABB) antl.
urartu also contributed the A genomeTotimopheeviZzhuk (h=4x=28, genome formula
A'A'GG) (Maan and Lucken 1968; Tsunewaki and Ogiha&816ill and Chen 1987; Ogihara
and Tsunewaki 1988; Jiang and Gill 1994). The Hiibation events that gave rise to common
wheat occurred at two distinct times. The first figization occurred approximately half a
million years ago betwe€eh urartuand a relative ofe. speltoidegHuang et al. 2002a). The
product of this hybridizationf. turgidum more recently hybridized witAe. tauschito gave
rise toT. aestivumapproximately 8,000 years ago (Nesbit and Sam@b)l Two of the three
genomes that make up common wheat are derivedtireegilopscomplex. TheAegilops

species range over three ploidy levels and compeiséliploid species, eleven tetraploid species
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and four hexaploid species (Van Slageren 1994; 8axlat al. 2002; Badaeva et al. 2004). It is

in theseAegilopsspecies that the gametocidal genes were firsodesed.

Gametocidal gene discovery

The gametocidal genes were first noticed in ingasitbns of effects of cytoplasmic
interactions from polyploids and donor speciesl9i5, two scientists independently observed
that the critical alien chromosome in the sporoplgyiforced the exclusive transmission of male
and female gametes carrying that chromosome. Emdld@sunewaki (1975) were investigating
the cytoplasmic relationship betweagilops triuncialisL. (2n = 28, genome formula'C'U'U")
and possible donor specigs. caudatd.. (2n = 14, genome formula CC) aAe. umbellulata
Zhuk (2h = 14, genome formula UU). They found that allleé elloplasmic substitution lines
carried an extra chromosome originating from cyaepl donors. This study also indicated that
Ae. caudatg but not Ae. umbellulatacarried a gametocidal element. In 1978 Endo furthe
characterized thae. triuncialisgametocidal-carrying chromosome and found thatg
homoeologous to wheat group-3 chromosomes. Ataheegime, Maan was introgressiAg.
longissimaSchweinf & Muschl. ande. sharonensigig. chromosomes into hexaploid wheat.
He noticed that after backcrossing and selfingy pidnts containing a speciffegilops
chromosome were functional, and concluded thaethmrst be an apparent gametocidal action
of sporophytes carryingegilopschromosomes on gametes lacking this chromosomar(Ma
1975).

To date five gametocidal genes have been identifidskgilopsspecies. In theitopsis
group, they have been discoveredm speltoidesn chromosome 2S (Tsujimoto and
Tsunewaki 1983, 1984), ike. longissima&chweinf. & Muschl. on chromosomes 28d 4$

(Endo 1982, 1985; Friebe et al. 1993), anflén sharonensisn chromosomes §Endo 1982,



1985) and 4% (Maan 1975; Miller et al. 1982), available in floem of a translocation stock
T4B-4S"in Chinese Spring (Endo, Pers. comm.). In the @ge, gametocidal genes have
been discovered iAe. cylindricaon chromosome ZGEndo 1979, 1988a), ide. caudatan
chromosome 3C (Endo and Katayama 1978) arekirtriuncialison chromosome 3GEndo
1978; Tsujimoto and Noda 1988). More recently a gfacidal gene has been reported on

chromosome 4Mof Ae. geniculatgdKynast et al. 2000).

Interrelationship of gametocidal genes in Aegiloppecies

While the origin of the gametocidal genes is ndtky@wn, it has been proposed that the
gametocidal genes in differeAegilopsspecies are interrelated. In analyzing the gandsbc
gene inAe. triuncialisEndo (1978) concluded that the gametocidal gedeiririuncialisis
similar to the onén Ae. caudata Becausde. caudataontributed the C genome Ae.
cylindrica it could be postulated that the gametocidal gemésese two species are similar as
well. The relationship based upon chromosome mositias inferred ie. triuncialisAe.
caudataand other species (Endo 1978, 1982, 1985; Tsujih®8®). Both Endo (1990) and
Tsujimoto (1995) discussed classifying the différgaametocidal genes into groups based upon
gametocidal action and severity, such as belongirepromosomes of group-2 (2&
longissima 2SAe sharonensis2SAe speltoide}, group-4 (4Ae longissima4SAe
sharonensisand group-3 (3@e caudata 3CAe triuncialis, syntheticAe triuncialis).

Some evidence indicates that the interrelated gaoittl genes have diverged. In the
comparison ofe. longissimandAe. sharonensjdoth have gametocidal genes located on
chromosomes 2 and 4; however, in the case of clsome 4S there is a cytological difference
between the two speciese. sharonensishromosome 48is homoeologous with group 4 in

wheat and compensates well for 4B in whéat.longissimachromosome 4; however, shows a



translocation, with about half of the long arm o Having been replaced with chromosome 7
(Chen and Gill 1983; Friebe et al. 1993; Zhand.2@01). Other evidence of nonhomoeology
between gametocidal chromosomes can be se&a ylindrica, genome &C°DD, which has
a functional gametocidal gene within the CC genderéved fromAe. caudataTheAe. caudata
also donated gametocidal genédm triuncialis While bothAe. triuncialisandAe cylindrica
have gametocidal genes derived frém caudatgEndo 1990, 1996), iAe. triuncialisthe
gametocidal gene is on the chromosome 3C, whifeeircylindricait is located on 2C,
indicating rearrangement of chromosomal segmentging the gametocidal gene.

Not all gametocidal genes have the same strengtime®cidal genes frode.
longissimaAe. sharonensiandAe. speltoidetave strong gametocidal action. Endo (1990)
showed thafe. triuncialisandAe. cylindricacontain weak gametocidal genes at least in some
cultivars. This is contradicted by evidence thatame species the gametocidal action is
dependent on the choice of accessions used imtigsss. In screening accessions frAm
longissima Friebe et al. (1993) observed that not all acoassshow gametocidal action. Ae.
speltoidesTsujimoto and Tsunewaki (1984) reported gametd@dion inAe. speltoides
aucheri lines; however, Friebe et al. (2000a) dgedl a complete set ©f aestivurrAe.
speltoidesaddition lines showing no gametocidal actionthie case oAe. triuncialis it appears
that specific Japanese cultivars containing thariN28 background contain a suppres$ge],
of gametocidal action located on chromosome 3Bj{f&io and Tsunewaki 1985a, 1985b;
Endo 1978; Tsujimoto and Noda 1988). Preliminargence indicates another unique
phenomenon in Norin 26, where the presence of 8@ fAe. caudatappears to cause
nondisjunction of chromosome 3B (Tsujimoto 200%): theAe. cylindrica,Gc genes, Endo

(1988a, 1988b) observed suppressed or weak gametaciion in Chinese Spring wheat



background. This is in contrast to the stréveg cylindricagametocidal action in the cultivar
‘Jones Fife’ (Endo 1979). The cause of this cotifigginteraction is not known. This
background effect may be similar to that observedarin 26 and its interaction witke
triuncialis. Chinese Spring has some ability to protect agamdain gametocidal elements;
however, this protecting ability is not as strolsgsaen in Norin 26. It is this relationship
between specific gametocidal elements and cultifcarexample Ae. cylindricaand Chinese
Spring that can be used as a tool in wheat enhamteifhese weak interactions have been
exploited by scientists in the development of addél aneuploids and deletion stocks in wheat

and wheat relatives.

Deletion lines

The tolerance of aneuploidy conferred by polyplaidgommon wheat has permitted the
development of many useful genetic stocks. Seestsdeveloped and described aneuploids in
the form of monosomics, nullisomic-tetrasomics, eldcentric chromosomes (Sears 1954,
1966; Sears and Sears 1978). These aneuploidstigergene mapping on individual
chromosomes and chromosome arms, though subchrambswapping awaited the discovery
of the gametocidal genes. Chromosome deletionsrmmmon wheat developed using
gametocidal genes were first observed by Tsujimotb Tsunewaki in 1985. A number of
chromosome deletion lines have been developed byniato (1987a). More than 400
chromosome deletion lines for all 21 chromosomestwdat were reported by Endo and Gill
(1996). Their utility as a tool in wheat improvemeras discussed by Endo (1988a, 1988b) and
by Tsujimoto and Noda (1988).

Deletion lines have been used extensively in mapamd gene discovery. In a study of

speltoid suppression ofand -amylase genes on chromosome B speltoidesTsujimoto



and Noda (1988, 1990) used deletion lines to ntak physical boundaries. Deletion lines have
been used in the development of cytologically-bgdggsical maps of the 21 chromosomes of
wheat (Werner et al. 1992a; Gill et al. 1993, 199886b; Hohmann et al. 1994; Delaney et al.
1995a, 1995b; Mickelson-Young et al. 1995). Deletines have also been developed in barley
(Schubert et al. 1998; Shi and Endo 1999), andEpeo et al. 1994; Friebe et al. 2000b). A
subset of 109 deletion lines described by EndoGiid1996) was used to develop the most
comprehensive physical map of wheat to date, coingil6,099 mapped expressed sequence
tags (EST); for an overview of this project seeeQal. (2003, 2004;
http://wheat.pw.usda.gov/NSF/data). In gene clomiffiigrts, determining the physical location of
a target gene is an initial important step towanag-based cloning and comparative analysis,
and deletion lines have been used for this purfmrsggronomic and disease resistance genes

(Faris and Gill 2002; Dieguez et al. 2006; Lu e28l06; Mateos-Hernandez et al. 2006).

Cause of segregation distortion

In monosomic addition lines involvingegilopsspecies with gametocidal genes,
chromosomes with Gc genes are preferentially trétesito the progeny. In contrast, where the
gametocidal chromosome is not present in the ggrhgte, chromosome aberrations occur. The
usual result is gamete abortion caused by chromedweakage due to segregation of
gametocidal chromosomes (Finch et al. 1984, Nastidh 1998). This is the case for most of
the gametocidal genes reported. However, some gaidat genes do not always cause gamete
abortion as observed &e. caudatdy Nasuda et al. (1998).

Timing and regulation of these chromosomal abematare unique and still not fully

understood. As only gametophytes lacking the gaomsibchromosome show chromosome



breakage (Finch et al. 1984), the gene responiiblehromosome fragmentation must be
expressed prior to segregation of the chromosomgieg it. While the gene must be
transcribed early in meiosis, the product of exgi@sis not observed until S-phase of first
pollen mitosis, indicating that the gene is nohectntil this stage of development (Finch et al.

1984; Nasuda et al. 1998).

Fate of broken chromosomes

The breakage-fusion-bridge BFB cycle is initiateaew broken ends of chromosomes
fuse to form dicentric chromosomes that in turtiatés additional BFB cycles, causing further
chromosome rearrangements (McClintock 1941, 195)omosome breakage due to the
gametocidal gene occurs prior to chromosome rdmitat S phase in the first post-meiotic
mitosis (Finch et al. 1984), leading to the obseoveof chromosome fragments in ana/telophase
of first pollen mitosis. In second pollen mitodswer chromosome bridges are observed than
chromosome breaks in the first pollen mitosis,cating that BFB cycles are initiated due to
chromosome breakage in first pollen mitosis. Iroselgpollen mitosis, Nasuda et al. (1998)
observed both single and double chromatid bridgesating that both chromatid and
chromosome BFB types occurred, and less chromoslameage in the second pollen mitosis
also indicated that some chromosome ends werech@ddesuda et al. 1998).

The broken ends of the chromosomes resulting fr&i Bycle are healed by the
addition of telomeres. Using synthetic telomerighj@s andn situ hybridization, Werner et al.
(1992b) investigated deletion stocks derived framuse of a gametocidal chromosome from
Aegilops cylindricaand observed the addition of telomeres to th&émw@nds of the

chromosomes. Tsujimoto (1993) indicated that thantere repetitive sequences were



synthesized progressively to the full length, tgkmore than one generation. Most likely the
acquisition of telomeric sequences is achievediiy@fter breakage; however, due to the low
resolution ofin situ hybridization the early telomere addition stagesreot observed (Kynast et

al. 2000; Friebe et al. 2001).

Dual-function model

Endo in (1990) proposed a dual-function model tol&r the behavior of Gc genes that
induces chromosome breakage sporophytically angreapes it gametophytically. In this model
the Gc genes produce two products. One causes oboone damage and is expressed in the
meiotic stage prior to chromosome segregation.seeend protects against the gametocidal
factor but is not produced until the gametophytage. Gametes lacking the Gc gene suffer
chromosome damage because they have the firstgirbdulack the protection product.

Evidence to support the dual-function model casd®en in a mutant gametocidal line
developed by Friebe et al. (2003). The mutant veagldped from a line T4B-4%1 containing
a small terminal translocation on 4BL containinigiactionalGc2 gene derived frorAe.
sharonensigT. R. Endo pers. comm.). The hemizygous se@d&{) were treated with a
chemical mutagen to knock out the gametocidal gafier the mutant&c2™") was developed,
it was testcrossed to the function@lc@ gametocidal line. Spike fertility in the testcsos
progeny ofGc2GcZ™" was normal, and pollen mitosis was screened witbhmomosome
fragments seen (Friebe et al. 2003). This indicttatithe breaking agent was no longer
functional in the mutant line, whereas the protegigent was still functioning and able to
suppress the functional gametocidal gene derivad the wild-typeGc2 In contrast, in a
single-gene model, where the gene was self-regglasi mutant at this locus when crossed with

a functionalGc2 carrier would act as a null allele phenotypicahjth fifty percent sterility.



The development of this mutant provides possibfdanations for some lines that can
suppress Gc action. If the breaking agent was sspgpd due to mutagenesis or chromosomal
loss, then stable hemizygous crosses with Gc caygiiromosomes would be possible, giving
rise to plants that lacked the gametocidal drivierbtained the protecting agent. Norin 26 may
be one example of such an occurrence. Whethectitisar is a result of such evolution at this
locus is not known; however, a stable mutant tloatrdregulates the gametocidal gene supports
the dual-function hypothesis for the gametocidalege

Two-component systems are observed in other ong@ni§he dual-function model is
similar to the restriction modification (RM) systatascribed in bacteria (Wilson and Murray
1991). Tsujumoto and Noda (1988) pointed out thelarity between the nature of the
gametocidal gene and the RM model found in manyebiac In the RM system a type Il
restriction endonuclease cleaves dsDNA at spe@tiognition sites. The protector is a
methylase that modifies the recognition site arev@nts cleavage. Idrosophilaa segregation
distortion system also occurs in which the segregatistorter (SD) chromosome is transmitted
from SD/SD males in excess, causing dysfunction of thé §rmatids (Merrill et al. 1999).
The SD gene has been cloned and found to encoeeeacglledRanGAR which is a guanosine
triphosphatase (GTPase) activator for the Rasa@laticlear regulatory protein RAN. A third
system in mice shows preferential transmissioretetozygous males for tirehromosome
(Hermann et al. 1999). This two-component systecoées alistorterandrespondergene. The
distorter gene impairs spermatozoa anddspondemene only functions in sperm carrying the
respondeiocus. Cloning of the responder locus showed teegnce of a sperm motility kinase

gene.

Postulated molecular mechanism of gametocidal genes
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Many authors have speculated about the type of tietteauses chromosomal breaks.
Finch et al. (1984) commented that the breakageottaurred arose in predetermined chiasma
sites and that a faulty DNA repair mechanism leént unhealed. Tsujimoto and Noda (1989)
speculated that due to the similarity of the gamidtd system with the restriction modification
system in bacteria, a similar restriction systerghhplay a role in the gametocidal system. In a
review, Tsujimoto (2005) took this idea further gsrdposed a restriction modification model to
explain chromosome breakage in zygotic cells. is itiodel a restriction enzyme was regulated
by a methylation enzyme implicating methylatioraaggulation mechanism of the Gc gene.
Methylation was also implicated as regulatory meedra for gametocidal action and
chromosome cleavage by De Las Heras et al. (2@80ttansposon theory was mentioned by
Tsujimoto and Tsunewaki (1985b). With no known fuma attributed to the Gc gene none of
the proposed models can be rejected, and it maydbesome type of restriction enzyme or faulty
DNA repair mechanism is at work in the gametocgyatem as several authors have proposed.
Characterization of a gametocidal gene is needxdany of these proposed models can be

validated.

DNA marker types

RFLP markers

Mapping, map-based cloning and marker-assistedtsmian breeding populations
require the ability to identify and track DNA difnces between alleles. DNA-based markers
are used to identify allelic differences. One & flist DNA markers and still widely used is
restriction fragment length polymorphism (RFLP) {&ein et al. 1980). RFLP rely upon
digestion of genomic DNA using restriction endomades, immobilization on a nylon

membrane (Southern 1975) and hybridization witachaactively labeled probe (Rigby et al.
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1977). The ability of the restriction enzyme toasle DNA selectively allows the distinction of
polymorphic alleles between genotypes, and makestbodominant marker system. RFLP
technology has been used extensively in wheat\eldp genetic maps (Chao et al. 1989; Kam-
Morgan et al. 1989; Gill et al. 1991; Devos andeGE393; Van Deynze et al. 1995a; Nelson et
al. 1995a, 1995b, 1995c; Marino et al. 1996). RAldkers are also uniquely suited in
polyploid wheat in a dominant assay in screenimgte presence or absence of aneuploids. In
wheat aneuploids have been used to assign RFLRgptolspecific chromosomes, chromosome
arms, and deletion bins (Sharp et al. 1989; Andeet@l. 1992; Qi et al. 2004). One problem
with RFLP is the polymorphism detection rate in goonganisms. Kam-Morgan et al. (1989)
found in screening many hexaploid wheats that only in three loci were polymorphic. A

similar ratio was reported by Chao et al. (1989).

PCR-based markers

With the invention of polymerase chain reaction P&§RMullis and Faloona (1986),
more rapid methods for sequence polymorphism detebecame available. PCR permits the
exponential amplification of specific DNA sequentie®ugh a cyclic thermal regime that
involves denaturation of double-stranded DNA, afingaf short oligonucleotides to known
priming sequences, and an extension phase whaegradstable DNA polymeraséhermus
aguaticus(Saiki et al. 1988)) adds new nucleic acids byel@snplementation. This ability to
amplify short DNA sequences with high selectivifjeas up new areas in both marker selection,

and detection platforms, and increases efficiency.

Sequence-tagged site (STS)

Sequence-tagged site (STS) markers are amongsheyfies of markers that capitalized

upon the PCR based approach. STS markers havetwtipl to be codominant markers that
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utilize short primers, approximately 20 base péis in length, derived from known flanking
sequence. STS markers were originally developed Bequenced RFLP probes (Olson et al.
1989; Tragoonrung et al. 1992; Talbert et al. 19Pdect use of STS markers to identify
polymorphism works in several ways. Sequence diffees within the priming regions give rise
to a dominant marker with amplification of one bdland lack of amplification of the other allele
due to lack of priming. Insertion and deletion egdpetween priming sites provide codominant
detection of polymorphisms as a result of mobg#ityft. Indirect use of STS markers involves
post-PCR selection of the amplicon using restnice@adonuclease digestion to screen for
sequence difference between priming sites. PCRatsh analysis is known as cleaved
amplified polymorphic sequence CAPS (Saiki et 8B3). A variant of CAPS used in mutant
screening is the utilization of a specific endoeaske from celery CEL I. In CEL | assays
amplicons from different varieties are annealecktogr in the presence of CEL | which nicks
DNA at single stranded regions. The process wottksnaamplicons from different varieties are
annealed together and polymorphisms between ammgliact as unpaired regions. CEL |

recognizes the unpaired region as single-strandéalaaves at this site (Oleyowski et al. 1998).

Simple sequence repeats (SSRs)

Microsatellites have a high degree of variabilityhin the repeat region, making them a
good polymorphic marker (Schlétterer 2000). Witmatation rate between $@o 10% mutants
per base pair microsatellites have a higher mutatite than random base substitutions.
Microsatellite sequences, also known as simpleesgrpirepeats (SSRs), are types of sequences
that contain repeated segments of DNA. These repéaine to multiple, usually six or fewer,
short sequence motifs in tandem are ubiquitousikamyotic genomes (Tautz and Renz 1984;

Tautz et al. 1986; Litt and Luty 1989). This higigdee of variability is most likely due to
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slippage during DNA replication (Tautz et al. 198&8hother advantage of microsatellites is that
they occur at higher frequency in expressed seseihan in non-expressed genomic DNA
(Morgante et al. 2002). For large, complex genothese factors make microsatellites a useful
marker for mapping (Rdoder et al. 1995; Stephensah €998; Réder et al. 1998; Korzun et al.

1999; Pestsova et al. 2000; Paillard et al. 20@®) & al. 2004; Song et al. 2005).

Amplified fragment length polymorphism (AFLP)

Amplified fragment length polymorphism (AFLP) iggaod marker when genomic
sequence is not known. For AFLP detection genonNAs digested with multiple restriction
endonucleases to fragment the genome. Then PCsedsta amplify the restricted fragments
based upon nucleotide composition. In practice, Rechnology uses six-base and four-base
restriction enzymes to digest genomic DNA. ThewebDNA fragments are then ligated to
short oligonucleotide adapters that recognize thestled overhangs providing a stable platform
for the amplification of genomic DNA by PCR. Onte toligonucleotide adapters are attached,
they can be used as priming sites for selectiveiiogtion based upon the nucleotide
composition just inside the restriction enzyme gegtion site (Vos et al. 1995).

This ability to fragment, then amplify a genome e=aFLP a versatile marker.
Comparing multiple marker platforms including RFISSR, RAPD, and AFLP, AFLP had a
higher number of scorable genotypes per assayRuossell et al. 1997). AFLP does have a
drawback in that it produces dominant genotypesivprevent direct analysis between alleles at
a given locus. AFLP are used for three main purpdsegenetic mapping AFLP markers by
themselves are not linked; however, they can bd teseaturate genetic maps reducing the
centiMorgan distances between known linked makeesnd et al. 2000; See et al. 2002; Dieguez

et al. 2006). AFLP are also useful in map-basedictpefforts to develop additional markers
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(Faris and Gill 2002; Haen et al. 2004). In popoladiversity studies, AFLP are a rapid

technology providing multiple data points per asgwyssell et al. 1997; Heun et al. 1997).

Random amplified polymorphic DNA (RAPD)
Random amplified polymorphic DNA (RAPD), takes adtzge of one of the drawbacks

of PCR based markers; this drawback in PCR isttieasequence of the locus must first be
known prior to the development of primers. RAPD tas&dom short 10 bp oligonucleotides to
amplify polymorphic bands from one parent but iat other (Williams et al. 1990). While
RAPD are highly polymorphic and have been usedheat (He et al. 1992), they have several
problems that make them a poor marker. The maibl@nes with RAPDs are reproducibility and

amplification of repetitive DNA (Devos and Gale 299

Single nucleotide polymorphisms (SNPs)

Single nucleotide polymorphisms (SNPs) are the rabshdant source of
polymorphisms in a genome. In common wheat it isreged there is 1 homoeologous sequence
variant (HSV) per 24 bp and 1 SNP every 540 bp @&smat al. 2003). In comparison with other
cereals Ching et al. (2002) reported 1 SNP every®Gid out-breeding maize, in barley Bundock
et al. (2003) observed 1 SNP per 131 bp and inYficet al. (2005) observed 1 SNP per 300 bp.
SNPs are single base or insertion-deletion evlatsrésult in a single nucleotide change. SNPs
are one of the newer marker technologies; howekeninderlying premise behind this
technology is not new. Several older methodologlss rely on the ability to discern single
nucleotide changes like RFLP, CAPs and AFLP. Tlaeeemany different SNP marker detection
platforms available; the platform of choice depeadshe cost, throughput and efficiency of the

method.
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There are four main reaction principles behind Sigtction. Oligonucleotide ligation
involves pairs of oligonucleotides that anneal eeljd to the target sequence having an allele-
specific 3’ or 5’ end. When the oligonucleotidesfpetly match the template sequence the
oligonucleotides can be ligated and extension @cdarthe case of a mismatch the
oligonucleotide does not ligate properly and extamsloes not occur. (Samiotaki et al. 1994;
Grossman et al. 1994, Lizardi et al. 1998). IndHele specific oligonucleotide probe method,
two short allele specific oligonucleotides are uasd probe. The probes are allowed to pair with
the target DNA which contains the SNP and onlydnditions of a perfect match are the probes
stable (Saiki et al. 1989; Livak et al. 1995; Tyagd Kramer 1996; Hacia et al. 1998).
Minisequencing, or single nucleotide primer extensuses competing primers with a 3’
determinant nucleotide. Perfect annealing of threecd primer allows for extension by DNA
polymerase of a single dye-labeled dideoxynucleofidis is a robust technology that is
adaptable to many detection platforms; multiplegeduencing (Pastinen et al. 1996), enzyme-
linked immunosorbent assay (ELISA) (Nyren et aR3)Q matrix-associated laser desorption
time-of-flight mass spectrometry (MALDI-TOF) (Brawh al. 1997) and microarray analysis
(Lindroos et al. 2001). The last method involvdslatspecific primer extension. In this method,
two primers with a 3’ determinant nucleotide coneptet anneal adjacent to a SNP. The primer
with the complimentary nucleotide at the 3’ endeala correctly and extension can occur
producing an amplicon. This method is robust araptable to high throughput (Whitcombe et
al. 1999; See et al. 2000; Pastinen et al. 200@cHhorn et al. 2000; Fan et al. 2000). The
allele-specific primer extension method is curngbting used to develop SNP from physically

mapped ESTs for the wheat genome (http://wheatgo@.gov/SNP/new/index.shtml).

Comparative genomics
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Within the grass family, the major agronomicallypiontant species include rice, maize
and wheat. Gene discovery within these speciessreln genetic demarcation of the gene of
interest. It is compounded by genome size, comiposiind chromosome location all of which
determine the rate of success of positionally clgra specific gene. The grass family contains
approximately 10,000 species and arose between 80 million years ago (Kellog 1998;
Huang et al. 2002b). The genomes of these impoctapt species range in size and complexity
from 430 Mb for rice with 16% repeat elements, B,5b in maize with 50% repeats, and
16,000 Mb in wheat with 92% repeats (Feng et &0220/eyers et al. 2001; Li et al. 2004). The
linear correlation between genome expansion anebateglement frequency makes direct
sequencing of large complex genomes difficult. fowmvent this problem, comparative
genomics was investigated and became a powerfuint@omplex or large genomes which are
not amenable to genomic sequencing projects.

The choice of species to use as a reference in&@tige genomics was based upon size
and composition of the genome. The concept of ifjasg the grasses as a single genetic system
was first discussed by Bennetzen and Freeling (1998s brought about several low-resolution
comparative genome maps (Ahn et al. 1993; Moos&. 1995; Van Deynze et al. 1995b; Gale
and Devos 1998) that produced at least at the nleceh a consensus map of the grasses.
Comparative mapping along with the small genome ar low repeat-element frequency in
rice made rice a good candidate for genome sequgasi scientists viewed rice as the Rosetta
Stone for the rest of the cereals. Messing andaL{#898) stated that sequencing the rice
genome as an anchor genome of the grasses wowld@iastantaneous access to the same

genes in the same relative physical position iriognasses.
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With the sequenced genome of rice in hand a medejth analysis of synteny revealed
a mosaic of conserved and nonconserved regionebattiie genomes (Sorrells et al. 2003;
Guyot et al. 2004; Singh et al. 2006). At the DNAracro level, a more complex picture
emerged. In some regions microcolinearity is corestrand comparative mapping becomes a
useful tool in cloning specific genes (Dubcovskyet2001; SanMiguel et al. 2002;
Ramakrishna et al. 2002; Mammadov et al. 2005; é&taal. 2004). In other instances
comparative mapping indicates that at the microearity level synteny is not conserved (Li
and Gill 2002; Dunford et al. 2002; Spielmeyer &idhards 2004; Valarik et al. 2006).

The breakdown of colinearity at the macro or chreame level is mainly caused by
recombination, duplications, intergenic expansi@ms| inversions. Duplications and deletions as
discussed by Akhunov et al. (2003a, 2003b) arestaied with recombination rates and are
localized to the high recombination regions indistal portions of the chromosomes. Intergenic
expansion occurs primarily as a result of insediand reshuffling of repeat elements by
recombination resulting in both expansion and datetvents (Bennetzen et al. 2000; Shirasu et
al. 2000; Devos et al. 2002). The end result israpdex picture where repeats, polyploidization
and evolution have influenced some regions of gessowhile leaving others intact,

complicating the process of comparative mappingéore discovery.
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CHAPTER 2 - Genomic targeting and mapping of a gantecidal

gene in wheat

Introduction
Segregation distortion, first described by Sandret Novitski (1957), is the transmission

of an allele or alleles at a heterozygous locusdifferent frequency than the expected
Mendelian ratio. Segregation distortion is observechany eukaryotic organisms including
fungi, plants, and animals (Burt and Trivers 2008)e segregation distorters in the model
organisms oDrosophila(Temin et al. 1991) and mouse (Silver 1993) aechidsst studied.

In discussing the model systems specificallipmosophilaand mice some information
can be gained into how segregation distortion wofkeDrosophila segregation distorter (SD)
chromosome is transmitted from SD/S@nly in males, and it involves the induced dysfiorc
of sperm that receive the SBomologue (Hartl et al. 1967). The main gene naglfor
distortion isSd which interacts with an array of repeated sageNA sequences known as the
Responde(Rsp locus. The copy number of the repeats is coedlat the sensitivity of thRsp
locus (Hartl 1974; Pimpinelli and Dimitri 1989). iBhsensitivity at th&ksplocus is the result of
an imperfect tandem 204-bp repeat where insensihvemosomes have 100-200 repeats while
the wild-type sensitive chromosomes have up to 2t@les of the repeat (Houtchens and Lyttle
2003). Spermatids receiving a copy of 8l2chromosome with a sensitiRsplocus fail to
reach maturity. Th&dgene has been cloned and found to encode $@RanGAR a guanosine
triphosphatase (GTPase) activator for the Rasa@laticlear regulatory protein RAN (Merrill et

al. 1999). The&sdRanGAPresponsible for distortion is a truncated verobthe wild-type
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RanGAPR NormalRanGAPIs localized in the cytoplasm associated withdbter periphery of
the nuclear envelope. TigE-RanGARnmissing 234 amino acids from the C terminus isonger
transported to the cytoplasm instead it is locdlimethe nuclei (Kusano et al. 2001). Additional
work by Kusano et al. (2002) showed that it is specifically the action of th8d-RanGARhat
causes segregation distortion instead, localizatdhe nuclei of either norm&anGAPor
mutant both cause segregation distortion. Whileetteeet mechanism for sperm dysfunction is
unclear, it was postulated that tRanGAPlocalized in the nuclei interferes with nuclear
transport in spermatids carrying the sensiRaplocus.

In mice, segregation distortion occurs in heterazygmales at thiehaplotype complex
(t/+) causing dysfunctional sperm. A 12-cM (30—-40 Midgion in the proximal part of
chromosome 17 controls the transmission ot-thaplotype chromosome to 99% of progeny
(Silver 1993). The locus accounts for one-third of chromosome 17rasdmbination between
thet-haplotype DNA and wild-type is suppressed in tegon by four non-overlapping
inversions, which ensure that thiecus is inherited as a single unit (Hammer e1889). This
two component system encodbstorters(Tcd1lto Tcd3 which act in all sperm cells and
responder(Tcr) gene which acts only in sperm carrying Treg locus. The working model is that
heterozygosity at thdistorterloci causes a strong harmful effect on the wilgetyorm of the
respondeyr however, its effect on thteresponder(Tcr) is weak, leading to distortion in favor of
Tcr. Homozygosity at thdistorterloci has a strong harmful effect on both the wyide
responderandTcr, causing sterility (Lyon 1986). Cloning of thespondeldocus showed the
presence of a "sperm motility kinas8mokgene that may control axonemal components
essential for flagellar movement (Hermann et a@9While the responder locus has been

characterized, none of the distorters have beeredldeletion screening by Lyon et al. (2000);
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and Planchart et al. (2000) have narrowed dowmpliysical region o cd1but have yet to clone
this gene. Genes including the dynein gBnahc§ which affect both flagellar formation and
movement have been suggested as likely candidatéisef distorter (Fossella et al. 2000), other
possible candidates have been described as wetkview see (Lyon 2003). In these systems,
the segregation distorters either destroy gambsascarry the alternative allelBrosophilg or
render them dysfunctional in heterozygous malesgmi

Similar segregation distorters have been foundantp: tobacco (Cameron and Moav
1957), wheat (Loegering and Sears 1963), and to(Ratl 1966). The best understood
segregation distortion system in plants is foundde. The rice segregation distortion results
from hybrid sterility usually between japonica andica varieties. Chromosomal regions
containing loci that cause segregation distortiamehbeen reported on all rice chromosomes.
Segregation distorter loci affecting spikelet ditgrhave been reported on chromosomes 2, 5, 6,
7,8, and 11 (Li et al. 1997; Wang et al. 2005)m@te eliminators, or pollen killer loci, have
been reported on chromosomes 1, 3, 4, 6, 7, afdu.&t al. 1997). Sano (1990) mapped the
gamete eliminatof1to chromosome 6, tightly linked to the waxy locMire recently Hu et al.
(2006) have mapped the pollen kil&29qt) to the short arm of chromosome 2. However to,date
no pollen killer genes have been cloned.

The best studied segregation distorters in wheatherse introduced frolegilops
species; these selfish genetic elements are naamdtgcidal (Gc) genes and the chromosomes
encoding them are called Gc chromosomes (Endo 18vY8heat, the gametocidal genes
function irrespective of the sex of the carrierundual. In Gc/- individuals, gametophytes
lacking the Gc gene show extensive chromosome ageaiKing and Laurie 1993; Nasuda et al.

1998). The first evidence of this preferential sassion was identified from the introduction of
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the cytoplasm oRegilops triuncialisL. into common wheat by Endo and Tsunewaki (1975). At
the same time, Maan (1975) was introgres#iaglongissimé&chweinf. & Muschl. ande.
sharonensi€ig. chromosomes into hexaploid wheat. The cyticliganalysis of fertile lines
revealed that all of the alloplasmic lines contdiaa identical extra chromosome even after
several rounds of backcrossing. Preferential tragson of Gc gene occurred in progeny of Gc/-
euplasmic individuals as well. Since the firstetysition of the gametocidal action, this
phenomenon has been reported in sevaggilopsspecies. Gametocidal genes are known to be
on chromosomes 30f Ae. triuncialis(Endo and Tsunewaki 1975), 3C/A#. caudatd.. (Endo
and Katayama 1978), 20f Ae. cylindricaHost(Endo 1979, 1988a, 1996), 2S and 63én
speltoidesTausch(Tsujimoto and Tsunewaki 1983, 1985b; Kota and Bidr988), 28 and
4SMin Ae. sharonensigMaan 1975; Endo 1982; Miller et al. 1982)! a8d 4%of Ae.
longissima(Endo 1985; Friebe et al. 1993; Tsujimoto 19945)9and 4M of Ae. geniculata
Roth(Friebe et al. 1999).

The action of the different Gc genes ranges fraongtto weak. Chromosome breakage
in lines containingfe. speltoideandAe. sharonensi&c genes is severe, and only gametophytes
with the Gc gene are functional. Background alsbdraaffect on different Gc genes; the Gc
gene fromAe. cylindricain a common wheat backgroundhen backcrossed with wheat cultivar
‘Jones Fife’ is transmitted exclusively to progéEyndo 1979). However, in the cultivar Chinese
Spring, the Gc gene does not cause extensive gaietion instead most gametes are viable
but with chromosome aberrations (Endo 1988b). énctiise of thée. triuncialisGc gene,
specific Japanese cultivars carrying the Norin kiground carry a inhibitor of gametocidal
action,lgcl located on chromosome 3B (Tsujimoto and Tsunew@8ba, 1985b; Endo 1978;

Tsujimoto and Noda 1988).
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The mode of action for the Gc gene is not knownydaeer, it is hypothesized that the
gametocidal gene is transcribed during the lashpe®tic S phase and the gene product is
carried through in the dyad and tetrad sporoplsfages. Before or at the first post-meiotic S
phase the gametocidal gene induces chromosomedgeakndo (1990) proposed a dual
function model, which states that one gene indaebesmosome breakage in the gametophytes
lacking the Gc-carrier chromosome and a second geoeding for a protecting agent
suppresses it and acts in gametophytes havingdkeafsier chromosome. One gene is
expressed in the meiotic stage prior to chromossegeegation. The second gene protects
against the gametocidal factor but it is not exgeduntil the gametophytic stage. Thus,
gametophytes lacking the Gc-carrier chromosomeeséfdm chromosome breakage because
they do not have the Gc-carrier chromosome thatdasfor the protecting agent.

The gametocidal genes have an impact in plant brgedihe gametocidal genes in the
Aegilopsspecies are a bottleneck to introgression of liggelnes to wheat from alien species.
They were invaluable in the development of gengticks in wheat; a weak allele of Gc genes
was used to isolate 436 deletion chromosome Imesinmon wheat by Endo and Gill (1996).
The utility of the deletion lines in wheat has be&emonstrated, both in gene discovery (Faris
and Gill 2002) and in the development of a higlehatson physical map of wheat (Qi et al.
2003, 2004; http://wheat.pw.usda.gov/NSF/data)aBse Gc genes are unique segregation
distorters that may have played an important molgpieciation and have been exploited in plant
breeding, their molecular analysis is important.

The aim of this project was to develop the gengticks needed to map a gametocidal
gene. The Gc genes are located on alien chromosthiaiedo not pair and recombine with wheat

chromosomes and yet their phenotype is only obddrnvéhe wheat background. The molecular
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analysis of the Gc gene presents a challengedetttre region of the genome containing the Gc
gene, and develop the markers needed to map thetgeidal gene. The gametocidal gene from
Ae sharonensisvas chosen for genetic mapping because it hasrgsgjametocidal action that
provides a clear phenotype. In addition, multipt@etic stocks were available that provide an
opportunity for mapping the Gc locus. The gendiiclss include the originale. sharonensis
“Cuckoo” disomic addition line DA4%#1 developed by Miller et al. (1982) and a tranatiom
stock developed from the %81 addition in the form of a spontaneous whiatsharonensis
translocation line (T4B8BL-4S%#1L) identified by Endo (personal comm). Additiosabcks
include eight 4% disomic addition lines (Tuleen, unpublished) frdifferent accessions @fe
sharonensisall with functional Gc genes that can be used ssurce of polymorphisms for the
mapping population.

Recent scientific developments in the cereals dsasd¢he location of thée.
sharonensigranslocation containing th@c2 gene in the distal 5% of the long arm of
chromosome 4B pave the way for map-based clonirayidus publications have indicated that
the subtelomeric regions of wheat chromosome aattisyugh constituting only a small fraction
of their physical length, are gene-rich and accdointost of their recombination (Werner et al.
1992; Gill et al. 1993; Akhunov et al. 2003a). Theent sequencing of the complete rice
genome (Yu et al. 2002) and the development ofxéensive physical map of the wheat genome
(Qi et al. 2004), both have potential to providéaal genetic information.

Initially the sequencing of the rice genome wascgrdted to be an anchor genome for
the grasses. Specifically, sequencing of the reaeogie was supposed to make available
instantaneous access to the same genes in theslatne physical position in other grasses

(Messing and Llaca 1998). Comparative genomicging the rice genome has provided a more
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complex picture; in some instances gene colineardy instrumental in identifying genes in
orthologous regions in other grasses (Yan et &320004; Chantret et al. 2004). In other
instances colinearity with rice was disrupted (hdaGill 2002; Spielmeyer and Richards 2004,
Valérik et al. 2006). Often this disruption of e@arity is localized in the distal regions of the
chromosomes (Akhunov et al. 2003b; Spielmeyer antdrds 2004; Valarik et al. 2006; See et
al. 2006).

With the location of thé&c2 gene in a high-recombination region, the level of
recombination should not be a problem; however,tdube nature of the gametocidal gene
Mendelian segregation and a segregating phenotgpe mot initially available. To overcome
these problems, additional genetic stocks wereymedl Specifically an EMS induced mutant at
theGc2locus was developed (Friebe et al. 2003). Theldpwgent of thisGc2 mutant
designatedsc2"'%1 both restored Mendelian segregation and allowed fiistinct segregating
phenotype. In addition to this, the mutant alseagés the phenotype in the heterozygous state
due to a still-functional protecting agent, thuswlng recombination to occur around {Ge2
locus.

This manuscript represents the short term objectiy@mpulation development,
identification and development of markers linkedhte gametocidal gene, the production of a
genetic map and the development of a secac@imutant. The long term goal is the molecular

cloning of theGc2locus to determine its mode of action.
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Materials and methods

Mutant development

Gc2hemizygous@c2-) plants are semisterile and therefore providerasenient target
for mutagenesis for fertile spikes. Homozygous T4B&-4S#11(Gc2Gc2) was crossed with
Chinese Spring(-/-) to produce 3276 hemizygdbis-) seeds, which were treated with 0.4%
ethyl methane sulfonate (EMS) for 24 hr in a 0.0pMhdsphate buffer (pH 8) with gentle
agitation (Williams et al. 1992). Seeds were ringéth water, planted in 90.1 chnoot-trainers
(Spencer Lemaire Industries, Canada) and grownemgteenhouse (22 day, 20C night; 16 hr
daylight). Germination frequency was determined ateeks after planting, and selfed-seed set
was determined at 4 weeks after anthesis. A mutatiotheGc2locus that inhibit$3c2 function
will produce functional gametes independent of w2 carrier chromosome presence, resulting
in fertile spikes. Fertile Mfamilies were screened cytologically to deterntimetransmission of
the Gc2chromosome T4B&BL-4S#1L.

C-banding and chromosome identification and chramasstructure was identified
according to Gill et al. (1991). C-banding and Figa&iterns of th&c2 carrier chromosome
T4BS4BL-4S#1L have been reported previously by Friebe g2803). Fluorescenda situ
hybridization (FISH) followed the protocols of Ztpat al. (2001). The 258 bp tandem repeat
clone pGclR-1 was used to identify the. sharonensisegment in wheat (Nasuda 1999). The
tandem repeat clone pGclR-1 localizes to the sutie region and has 98% sequence identity
to the S-genome specific repeat pAESKb52 identifipd\namthawat-Jonsson and Heslop-
Harrison (1993). The telomeric repeat pAtT4, wasveel fromArabidopsis(Richards and

Ausubel 1988). Fiber FISH was done according téslat et al. (2001).
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Mapping population development

The material utilized in this study consists oftgiggheat-Ae. sharonensidisomic
chromosome addition lines DA%81 to DA4S"™#9, and the Gc parental accessionAef.
sharonensigA10434 (Miller et al. 1982), a derived wheAg- sharonensiganslocation line
T4BS4BL-4S#1L, and its knockout mutant TABBL-4S#1L(Gc2™%1), described as
Gc2™#1 (Friebe et al. 2003). The last genetic stocksreggdor this mapping study are the
disomic addition lines that are the source of thcfional polymorphic parental line. Disomic
43" addition lines cannot be used directly to produesping populations because
chromosomes 4B, 45 and T4BIBL-4S"#1L can form trivalents and lead to distorted
segregation and chromosome instability. To pretk@st the disomic addition lines were
converted to disomic substitution lines. Disomi¢™4gidition lines were crossed as males with
the Chinese Spring (CS) monosomic 4B and selfguidduce disomic substitution (DS) lines.
Disomic substitution lines were recovered for chosomes 4345 and 48%7 called
DS4S"5(4B), and DS4%47(4B). In using the derived disomic substitutiomes, meiotic
metaphase | pairing can only occur in & sharonensisegments in chromosomes®4&nd
T4BS4BL-4S#1L, resulting in normal bivalent pairing and Meliaie segregation.

The mapping population was developed in two stagelsthe complete cross can be
written as (DS4%%#7(Gc2) / TABSABL-4S#1L(Ge2™%1)) // CS. The first cross between
homozygous T4B8BL-4S%1L(Gc2"%1) and the wild-type disomic substitution line
DS4S"7(Gc2) provides the meiotic event resulting in recombigraaround th&sc2 locus. This
F1 was then crossed to CS (-/-). The second cross mmtecontribute to further recombination
since neither chromosome #& or theAe. sharonensisegment in T4B-48#1 can pair with
4BL. However, the second cross segregateStgandGe2™%1 encoding chromosome

segment, resulting in a clear phenotype of semmilisgeor fertility. The (DS4S%7(Gc2) /
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T4BS4BL-4S1L (GcZ™%1)) // CS cross produced 1288 hemizygous-testamads. 1036
seeds were germinated, of these, 947 (91.4%) pdantsved to maturity. Spike fertility was

scored as a discrete trait, either semi-ste@ie2| or fertile Gc2™#1).

Physical mapping and RFLP screening

Leaf tissue was collected from four-week-old péafioflowing the protocol of Faris et al.
(2000), frozen in liquid nitrogen, then ground wémortar and pestle. DNA was isolated in 50
ml polypropylene tubes by adding 10-15 ml®%xtraction buffer (pH 8.0) [0.5 M NaCl, 0.1 M
Tris-HCI (pH 8.0), 50 mM EDTA, 0.84% (w/v) SDS aB® g/l sodium bisulfite]. Extraction
buffer and leaf tissue was mixed then incubateslwater bath at 6& for 30-45 min. After
incubation, an equal volume of chloroform:isoamygbaol (24:1) was added, the solution was
mixed vigorously and centrifuged at 8000 / g fomifs. The upper phase was removed and
added to 1.5 vol. chilled 95% ethanol and incubate@0 C for 1 hr. The precipitated DNA was
further rinsed in 1.5 vol. 70% ethanol overnight2 C. The DNA was then dried and re-
suspended in 1X TE buffer.

Restriction fragment analysis followed the protoabSouthern (1975). The specifics of
the protocol are as follows; 20 ug of DNA was digdswith 40 units ofanH]|, Dral, EcadRl,
Hindlll, Scd, andXbd) in the appropriate buffer for 15 hr at & After incubation 10 pl of
loading dye [30% v/v glycerol, 0.25% w/v bromophEbloie, 0.25% w/v xylene cyanol FF] was
added and the digested products were electroptibnese0.8 (w/v), 1X TBE agarose gel at 22
V for 24 hours. The gel was stained (30 min 0.0586EtBr) and visualized. After staining the
DNA was depurinated for 30 min with 0.25 N HCI thaematured for 30 min. with 0.4 N NaOH.
Following depurination and denaturing the DNA wassferred from gel to nylon membrane

(Hybond N Amersham, Arlington Heights, IL) (Sambrook et089). Following the protocol
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of Botstein et al. (1980), prehybridization of meanes was done in 50 ml of 5X Denhardt’s
solution [0.1% Ficoll, 1 mg/ml BSA, 1 mg/ml polywilpyrrolidone (PVP)], 6X SSPE (0.9 M
NaCl, 0.6 M NaPQy), 0.05 mg/ml denatured salmon sperm DNA, and Gs6&um dodecyl
sulfate (SDS). After incubation at 5 for 16 hr, prehybridization solution was replagath 4
ml hybridization solution consisting of 5X Denhdsd6X SSPE, 0.5% SDS, 0.05 mg/ml
denatured salmon sperm, and 20% dextran sulfaséeBmvere amplified from plasmids using
M13 forward and reverse primers. The labeling prot@onsisted of a 15 pl reaction containing
59.6 ng oligo (random hexamer), 25-50 ng probepmWbnonlabeled nucleotides (dATP, dTTP,
dGTP), 3 pl labeledP-dCTP, 1X DNA polymerase buffer, 0.2 units KlenDNA polymerase,
(Promega Madison, WI), the reaction was incubatedam temperature for 16 hr. After
labeling, probes were purified in 185 ul TE usimgtrifugation through Sephadex G50 columns
(Sigma-Aldrich, St Louis, Ml), denatured for 2 madded to the membranes and allowed to
hybridize for 18 hr. After hybridization membrangere washed 3 times at & with 0.5% w/v
SDS and decreasing concentrations of SSPE (2X0BX). Membranes were placed in plastic
sheets and exposed to X-ray film for 1-7 days dejpgron signal strength.

Physical mapping in 4BL was done for two purpo$iest to identify potential markers
for mapping and to identify the wheate sharonensigranslocation containing ti&c2 gene.
The NSF wheat physical mapping project assigned ékpressed sequence tag (EST) on a
chromosome bin map using wheat aneuploids andiaielstocks (Qi et al. 2003). Chromosome
arm 4BL was represented by three deletion binsBC140.71, 4BL1-0.71-0.86, and 4BL5-0.86-
1.00, which accounted for 348 physically mapped [Bloe ESTs in the distal 4BL-5 deletion bin
(http://wheat.pw.usda.gov/NSF/data) were seleaeddditional screening against new deletion

lines 4BL-10-0.95, 4BL-8-0.78, 4BL-7-0.70, 4BL-368, and 4BL-11-0.58 (Endo and Gill
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1996). The presence / absence pattern of DNA higatidn signals among the stocks (Figure 1)
allows assignment of EST loci to one or more sjpedéletion bins, providing the physical

coverage and determining the physical region camgitheAe sharonensigranslocation.

Cosmid library construction

Since no bacterial artificial chromosome (BAC) éibes are available faxe
sharonensisa cosmid library was developed for chromosomekingland mutant validation.
Forty ug of genomic DNA fromle. sharonensiwas partially digested using 0.5 unitsS#u3A
| incubated at 37T for 2 min. The digestion gave products rangingize from 30 to 40 kb. The
fractionated DNA was cloned intoBanH | cleaved pHC79 vector. Ligation conditions
consisted of 1:1.5 insert / vector, 1X ligase buéied 1 pl T4 ligase (Invitrogen); reaction was
incubated at 16€C for 8 hr followed by deactivation at 85 for 15 min. Ligated cosmids were
packaged using MaxPlax Lambda packaging extradtéBpe, Madison, WI) following
manufacturer's recommendations. Bacteria contaioosgnids were plated into 384-well plates
at a density of ~100 cosmids per well. The libravggisted of 3.3 X T0cosmids, giving ~ 3X
coverage. The 384-well plates were arrayed ont& 22 cm nitrocellulose membranes
(Amersham Biosciences). Colonies were allowed tovgat 37 C overnight, then denatured and
neutralized (Sambrook et al. 1989). Colony-contagjmnembranes were screened with flanking
markers by Southern analysis. Positive wells waeaked out on media, grown overnight,
transferred onto nylon membranes and re-screen&bbthern analysis to identify individual
positive cosmid clones. For subcloning of cosmisified cosmid DNA was mechanically
sheared in 750 ul of 20% glycerol at 14 psi undgol gas for 1 min. This produced an average

sheared DNA size of 1.5 kb. After precipitation #eared DNA was blunt-end repaired and
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dephosphorylated. The blunt DNA was cloned intopB&°4Blunt-TOPC vector (Invitrogen

Life Technologies), then transformed into competentoli cells.

Comparative genomics, marker development

PCR-based markers in the whefs-sharonensisegment, were developed by BLAST of open
reading frames (ORF) from rice chromosome 3 BA@EST (http://blast.wustl.edu/blast/).
Primers were developed from WEST or the wheat temetaontig (TC) for polymerase chain
reaction (PCR) (Mullis et al. 1986). Primer desigred MacVectorTM 6.5.3 (Oxford Molecular
Ltd., Madison, WI). For PCR, 25 ng genomic DNA waed as template in a reaction consisting
of 0.4 mM dNTPs, 1X reaction buffer, 1.5 mM MgC2 ng EST-specific forward and reverse
primers, and 0.02 units of BIOLAS¥ DNA polymerase (Bioline USA Inc., Randolph, MA).
Thermocyclic conditions were: 9@ for 3 min, 35 cycles of 9€ 1 min, (variable annealing
temperature) 45 sec, ©2 1 min, followed by an end extension atCZor 5 min. Markers
screened by single-strand conformational polymamphi{SSCP) technology followed the
protocol of Hayashi and Yandell (1993). A 5/5PCR sample diluted 58% in a denaturing
loading buffer consisting of 95% formaldehyde, OMZEDTA, 9.9 mM NaOH, 0.25% w/v
bromophenol blue and 0.025% w/v xylene cyanol wasléd in a 0.4 mm thick 38 cm x 50 cm
BIO RAD Sequi-Gen G¥ Nucleic Acid Electrophoresis Cell sequencing gighw80 ml gel
solution consisting of 0.5 x MDE 0.6x TRIS boric EDTA, 0.0004% ammonium persulfatel
0.0004% TEMED and run at constant 3 watts for 1Skaining was done using a standard
silver-staining protocol (Sambrook et al. 1989). Aa speltoidesubtelomeric repeat probe,
pGclR-1, which hybridizes to the sub-telomeric oegif chromosome arm 8 in Ae.
sharonensidut notT. aestivumwas converted to an STS marker (PAESKb52) and asea

genetic marker to define the telomeric end of t8¥4arm.
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AFLP analysis
Amplified fragment length polymorphism (AFLP) mark€Vos et al. 1995) were used

on DA4S"1, the original source of th®8c2 gene, mutanGcZ™%1 and seven disomic addition
lines DA4S"3 to DA4S™9 containing the wild-type gametocidal gede2 Fourteen primer
combinations fronEcdRl andMsd-digested genomic DNA were used in a cursory sttee
identify the polymorphism frequencies between DE%S and the eight disomic addition lines
as the source of the wild-type parent for linkaggpping.

In bulk segregant analysis for marker enrichmeb, @rimer combinations of a 6-base
methylation sensitive restriction enzyimstl and a 4-base restriction enzyied were used on
recombinant lines that had been selfed to produtiestwith five individuals in each,
homozygous for the alternate allele. Bulk | coresisdf five homozygous individuals with the
Gc2™#1 fertile phenotype and a recombination event distéihe gene as detected by marker
BJ303051. Bulk Il consisted of five homozygous ndiuals with theGc2 semisterile phenotype
and a recombination event proximal to the genestescted by BE497476. The AFLP protocol
was modified from Vos et al. (1995) as follows: geric DNA (250 ng) was mixed with 5 units
of a 6-base restriction enzymedR| for disomic addition line screening aRgt for bulk
segregant analysis), 2 unitsd restriction enzymes and 1X One-Phor-All Buffeu®l
(Amersham Pharmacia Biotech, Inc., Piscataway, Nig.reaction was incubated at G7at
least 6 hrin a 25 ul reaction. Ligation was dogeatding 5 pmoEcadRl, Pst adapter, 50 pmol
Msd adapter, 1 uL 10 mM ATP, 1 unit T4 ligase, 0.5100X BSA, 5 pL 10X One-Phor-All
Buffer Plus, and filled to a final volume of 25 miith ddH,O. The mixture was added to the
digestion reaction and placed in the thermal cyat&7 C for 12 hr followed by 15 min at 7G
to inactivate the enzymes. The digestion/ligatieaction mixture was then diluted 10-fold with

ddH;O. The diluted reaction mixture was used directiyeamplate DNA for the
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preamplification. To assemble the preamplificatieaction (50 pL total volume), 5 pL diluted
ligated DNA was used. 75 ndsd-primer (MsePre), 75 ng of tHest 1-base extension primer
(PstPre), 4 uL 2.5 mM dNTPs, 1.5 ul 50 mM MgCl rituioline Taq (Biolase Taq polymerase
from Bioline), 5 uL 10X PCR-buffer, and 32 pL wafer each reaction. Thermal cycler
conditions consisted of 20 cycles of @4for 30 s, 56C for 60 s, and 7Z for 60 s. Threel of
the amplified DNA was added to 141 of ddH,O for use as template in the selective
amplifications. For each selective AFLP reactitw, following were combined: 5 ul diluted
DNA from preamp, 75 nlylsd-selective primer, 75 ng of tHest-selective primer, 4 uL 2.5

mM dNTPs, 1.5 ul 50 mM MgCI, 1 unitaq DNA polymerase. The selective PCR amplification
consisted of one cycle at 94 for 30 s, 65C for 30 s, and 7Z for 60 s. The annealing
temperature was lowered by 0C7for each of 12 cycles, which produced a touchdphase of
13 cycles followed by 23 cycles of 94 for 30 s, 56C for 30 s, and 7Z for 60 s. For screening
the disomic addition lines, fluorescent detectiaaswsed following the protocol of See et al.
(2002).

For bulk segregant analysis, polyacrylamide getssalver staining was used. For
polyacrylamide gel separation of DNA bands, a 6%gmylamide gel protocol was followed
(Sambrook et al. 1989) using 80 ml gel solutiomfnmixing of 37.0 ml ddkD, 9.6 ml Long
Ranger (acrylamide), 8.0 ml 5X TBE, 33.6 ml Ure@) 44| 10% ammonium persulfate and 40 pl
of N,N,N’,N’-tetramethylethylene-diamine. The gehsvallowed to polymerize for
approximately 1 hr then pre-run at 100 watts (1&@svfor 2 gels) for 40 min in a 0.5X TBE
solution to warm the gel to 5C. Samples with loading dye (95% formaldehyde, MOEDTA,
9.9 mM NaOH, 0.25% w/v bromophenol blue and 0.02&86xylene cyanol) were denatured at

94 C for 10 min, then placed directly on ice. SampleS ul were added to each well and the gel
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was run at 70-80 watts (125-135 watts for 2 gelsif5 to 2.5 hr (depending on DNA size).
Staining was done using the silver staining prot¢8ambrook et al. 1989).

Bands polymorphic between bulk | and bulk 1l wexeised from the gel. Excised
products were added to 30 ul TE buffer and boitedl® min. Eight ul of supernatant was used
as the genomic template for reamplification witk Bst andMsd primers. The PCR product
was run on a 1% agarose gel and then excised.Xidmseed product was eluted from the gel by
immersion in liquid nitrogen for 10 min, then cefutged at 13,000 rpm for 10 min. This product
was reamplified. The second amplification produaswurified using a PCR purification kit
from Qiagen. The purified PCR product was usedif@ation into a T/A vector (P-Gem T-easy
from Promega). After cloning and electroporatiomipaies were plated to LB media (Sambrook
et al. 1989) with a selectable antibiotic (carb#img. Five white colonies were selected for
each, then grown in liquid media overnight. On@fuibacterial culture was used as a template
for PCR. PCR products were screened against aelrbagiction enzymeRsd or Alul) and
separated on a 1% agarose gel. Clones with siagtaation patterns were further selected for
sequencing. Sequenced products that did not maihrk repeat elements in Gramineae

(http:/ftigrblast.tigr.org/euk) were selected fdflEP analysis.

BAC library screening

When comparative genomics analysis was no londgemative, BAC libraries from
related species’ genomes were screened for adalifiwobe development. These included the
Ae. tauschi(D-genome) BAC library developed frofe. tauschiaccession AS75 and the.
speltoideBAC library developed from FAamily number 134 from the crosg®. speltoide&-

12-4-8-1-1-1 /Ae. speltoide®136909-12-11 (Akhunov et al. 2005).
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Differential display
Differential display was used to identify candidalenes for th&5c2 gene. A cDNA

library was developed to test for markers thatdiiferentially expressed iGc2- and -/- plants.
RNA was extracted froranthers at an early meiotic developmental staggc@f-, Gc2™#1/-

and -/- plants using the MicroPoly(A)PUtekit (Ambion Inc., Austin, TX). RNA was converted
to cDNA using the SMART™ PCR cDNA synthesis kit provided by (Clonetech Lizories,
Palo Alto, CA). Prior to incorporation into a vec{pGEM® T Vector Promega Corp., Madison,
WI) the cDNA was size-fractionated (cDNA size fianation Columns GibcoBR1 Life
Technologies) to remove small RNAs (<200bp) from d@imalysis. Th&c2- cDNA library
consisted of 30,000 clones with an average ingsgtcf 1.4 kb. Colonies frorGc2- cDNA

were grown on nitrocellulose membranes (Hyb8h+ Amersham Pharmacia Biotech) on LB
media overnight at 3T. Inserts were lysed from bacterial colonies attieaed to membranes
following the protocol of Sambrook et al. (1989helmembranes, containing 2316 ESTs each,
were probed twice. Prehydridization and hybridizatsolutions consisted of 40 ml (0.5 M
NaH,PO4, 7% sodium dodecyl sulfate (SDS), 1% BSA, 1 EIMA and 400 pl 10 mg/ml
salmon sperm DNA). The first hybridization involvezl’erse transcriptase labeling of 200 ng of
RNA from -/- at the same developmental stage, 2516fra 6mer oligonucleotide, 0.4 mM
(dATP, dGTP, DTTP) 10 p¥P-dCTP, 1X reverse transcriptase buffer, 0.8 mMidihreitol

and 8 units of M-MLYV reverse transcriptase (Invifeo™ Life Technologies). Incubation was
done according to the manufacturer’'s recommendsatiéfier the membrane was stripped with
0.5 M NaOH, a second hybridization was done usiRedCTP reverse-transcriptase-labeled
RNA from Gc2/Gc2tissue. Hybridization patterns that showed highgnal intensity from the
Gc2/Gce2labeling were selected as potential probes. Psoteening was done by Southern

analysis using the lines C&¢2/Gc2(from DS48%1), Ge2™%#1/Ge2™ %1, Ge#1/Ge2(Ge2
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from DS4§‘#7), andGc2/Gce2(from DS4S“#7). To enrich for potential polymorphisms, five

restriction enzymes were usdgafrHl|, Dral, EcaRI, Hindlll and Xbal).

Microarray analysis

Microarray analysis was performed in an attemgaim a global view of gene
expression in &c2background. For microarray screening, tissue veaiveldd from anthers
collected at two developmental stages. Antherdotia2 mm or less in length contain pollen
mother cells (PMCs) at premeiotic developmentalestar are undergoing meiosis. The anthers
of 3 to 6 mm in length contain PMCs at postmeidgoelopment stage. Anthers at both stages
were collected from CS whe@c2F, and Gec2"#1/- plants. The GeneChip Wheat Genome
Array from Affymetrix contains 61,127 probe setpnesenting 55,052 transcripts developed
from 20,314 unigenes from diverse vegetative apdodctive tissues of the wheat plant
including anthers at the meiotic stage (Chao 2G05).

RNA samples from anthers were labeled using Affyimé&ne-Cycle target labeling and
control reagents. Hybridization and wash conditimese according to the manufacturer’s
protocol (http://www.affymetrix.com). Data analysised GeneChip Operating and Genespring
5.0 software to normalize the output. Genes upesrrategulated (10-fold difference) in wild
type Gc2) vs. mutant GeZ™#1) tissue transcript profiles at premeiotic or pmgtiotic stages

were identified.

Linkage analysis
Initially 947 plants from the cross (DS#&7(Gc?2) / TABS4BL-4S1L(GcZ™#1)) // CS

were grown and screened for phenotype. From thepBdits, 180 individuals were used for
genetic mapping. From the second mutaof™%2 63 plants were grown, screened for

phenotype and screened with flanking markers. lgekdistances were calculated with
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Mapmaker 2.0 (Lander et al. 1987), using the Kosandpping function (Kosambi 1944).
While this population underwent two rounds of rebamation, only one was within the critical
region. To account for one round of recombinatiod abtain proper linkage distances the
population was labeled as a backcross in Mapmaitlgporimers used in genetic mapping are

listed in Table 1.
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Results

Multiple genetic stocks including deletion lineapstitution lines, translocation lines,
and mutagenized material were used for mappingeoségregation distortet¢2) gene in
wheat. The plan for using the genetic stocks argetang the sub-chromosomal location of both

the gene and potential markers is described inr€igu

Identification of Ge2™'#2 knockout mutant
Of the 3276 mutagenized hemizygdbis2- seeds, 2988 (91.2%) grew to maturity.

Thirty plants were scored fertile and considereiine mutants for th&c2locus. The fertile
M, families were screened by FISH with the pGc1Rdbprto determine the presence of the
Gc2chromosome. The 29 families did not segregatéhiGc2 chromosome and all were
homozygoussc2/ Ge2and hence non-mutant. One FAmily segregated for th&c2
chromosome indicating a mutation, designa@e@™#2, which allowed gametes lacking the
Gc2chromosome to function. Ninedylants from this line were screened, two were
homozygousscZ™#2/Gc2™H2.

FISH analysis of th&cZ™%#2/Gc2™#2 plant using the pGclR-1 probe gave a
signal similar in size and location to the functab@c?2 carrier (Figure 3), indicating that loss of
function was not the result of a terminal deletionGc2 plants, the telomere of the long arm of
T4BS4BL-4S#1L is the only region where both the telomericemmpAtT4 (derived from
Arabidopsis thalianpand the tandem subtelomeric repeat pGclR-1 (@fmomAe.
speltoide} co-localize. By fiber FISH, it was shown that pAtis localized distally and has a

size of 16.85 + 1.6 um on extended DNA fibers (Fégd). Thus, the telomeric repeat of the long
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arm of chromosome T4B&BL-4S"%1L is about 48 kb. The probe pGclR-1 hybridizedatly
adjacent and proximal to pAtT4. The longest fikettcould be followed over three
photographic frames had a length of 400 um, coarding to 1,148 kb and 1,504 copies of this
repeat (repeat length is about 763 bp). The presehithe telomeric and subtelomeric repeats
directly adjacent to each other indicates thastit#elomeric repeat is a good marker for
screening for terminal deletions and that@e2""%2 is not the result of a terminal deletion.

To verify that theGc2locus is responsible for the knockout phenotyped™#2/-
progeny were screened. If tie2locus is responsible for the knockout phenotype M, plant
can produce two types of gametés2"" and -. This will give rise to three types of Mants in
a frequency of5c2™%2/Gc2™%2 (25%),Gc2™#2/CS (50%), and CS/CS (25%). In this test all
plants were fertile, and no breakage was observada/telophase of first pollen mitosis (Table
2) indicating that the mutation is in fact at tBe2locus. Alternatively, if a locus in CS is
responsible for inhibiting (1) th&c2 phenotype in the Mplants, then four gamete types are
expected, 5c2, I/-,i/Gc2, andi/-. In a cross 06c2"%2/- // -I- some of the progeny are
expected to be semisterile; however, all progenyeviertile (Table 3).

The mutanGe2™%2/ Ge2™%2 when crossed with the parental disomic subtiiuine
DS4S"1(4B) showed normalipollen mitosis and fertile spikes. However, when
Ge2"#2/Ge2™ %2 was crossed with the disomic substitution D84%4B) incomplete
penetrance of the mutant was observed, 27.8% dirtgollen mitosis cells contained
chromosome fragments. This result indicated thantiitation observed i@c2™%2 gene is not

a complete knock out, unlike the fully penetr&u?™%1 reported earlier (Friebe et al. 2003).

Mapping populations
AFLP screen of DA4%#1, (the original source of T4ABBL-4S"%1L and the two EMS-
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induced mutants) and eight&ddition lines DA4&%3 to DA4S™9 indicated a polymorphism
rate of 34% to 65% between the eight addition lisned DA4SY1 (Figure 4). Three disomic
addition lines 48%3, 485, and 48%7 showed good levels of polymorphism (56%, 63%, an
56%). Lines 4&%3, 485, and 48%7 also showed high pairing frequencies (56%, 7894,
69%) in their long arms with the long arm of%8 (Figure 5). Disomic substitution line
4Ssh#7(4B), the first substitution line developathwood polymorphism (56%) and good
pairing (69%) was selected as the wild-type2 donor parent. In screening progeny from the
(DS4S"H7(Gc2) | TABSABL-4SW1L(Ge2™%1)) // CS cross, spike fertility/semi-sterility
segregated in a 1:1 Mendelian ratio; 472 plant®wsemi-sterile and 475 fertile. 180 plants from
this population were used for genetic mapping. #osd population was developed from the
mutantGc2™%2 using the same crossing scheme (D34&Gc2) / TABS4BL-
ASH1L(Ge2™%2)) /I CS. Spike fertility/semi-sterility segregatieda near 1:1 Mendelian ratio;

26 plants were semi-sterile and 37 fertile.

Fine physical mapping
Nasuda (1999) used 16 RFLP probes for loci knowretm the distal 4BL region and 32 AFLP

primer combinations between CS and T#B3$-4S#1L for assigning markers to the.
sharonensigranslocation. The resulting 475 RFLP and 1180 RFlagments produced 1
AFLP-derived clone associated with this region (pd) indicating that published genetic
markers would not work for mapping within tAe sharonensigranslocation. The recent
development of the NSF physical map of wheat prewid new source of potential markers (Qi
et al. 2004). In the NSF physical mapping projeai teletion lines 4BL-1-0.71-1.00 and 4BL-
5-0.86-1.00 were used to allocate ESTs to delddios. The 147 ESTSs allocated to the 4BL-5

deletion bin were used for fine physical mappinmgs panel of additional deletion lines 4BL-

54



11, 4BL-3, 4BL-7, 4BL-8, and 4BL-10. Also in the R8apping project only one restriction
enzyme EcaRl) was used; we chose to lsedR| and an additional enzyniéindlll to increase
our detection threshold. Of the 147 EST assignetBlo5, 116 EST were physically mapped,
13 EST were removed because they could not be eleagfainst the NSF mapping information,
and 18 additional EST were not scorable. Eighty-B&3 were assigned to 5 deletion bins
spanning the distal 42% of 4BL.

Gene redundancy was estimated, based upon thehegimthat each restriction fragment
maps to one discrete location in each of the tgeg®mes of wheat. The total number of
restriction fragments observed in the 5 deletiorslivas 906, on average each EST detected 5.3
restriction fragments (Table 4), which is more thiae 4.8 restriction fragments observed for the
whole genome in the NSF deletion mapping projeathMdeletion-bin values ranged from 7.0
fragments per locugdindill 4BL-10) to 3.3 Hindlll 4BL-3). The number of physically mapped
fragments detected was highest in 4BL-10 and lowe$BL-3 and 4BL-7 (1.4, 1.0, 1.0)
respectively, signifying more paralogous duplicasian the distal region of the chromosome.
Overall 19 EST had more than one physically magaginent (Table 5), 12 within deletion
bins and 7 across deletion bins. Eight of the dapdéid fragments were observed with both
restriction enzymes, signifying that they were tha result of a restriction site within the probe
sequence.

The markers within deletion bins were presumptivelyered based on BLAST similarity
with the sequenced rice genome (Figure 6). The leatogous locations of the 4BL ESTs were
compared against 4A, 4D, and 5A; the latter hasmadeologous segment from 4AL due to a
translocation. For the most part, homoeologousweare detected; 54.8% of the EST had two

homoeologous loci, 28.1% identified one homoeolegoai and 17.1% did not indicate any
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homoeologous loci (Table 6). Within deletion biiBL-10 showed the lowest detection of two
homoeologous loci with 42.8%, 4BL-8 was next with3%b, 4BL-3, 4BL-7 showed the highest
with 91.7% and 4BL-11 had 55.0%.

Characterization of homoeologous regions detecyetBh EST showed regions of
homoeology, inversions and translocations. ES®BIn-10 and the distal part of 4BL-8 up to
BES518255 indicate the boundary of the 4AL-5AL tdagation. A portion of ESTs in deletion
bin 4BL-10 and 4BL-8 indicate a rearrangement ebettveen 4BL and 4DL as indicated by
ESTs present in both the distal 4DL-12 and proxiial-13 deletion bins. Deletion bins 4BL-7
and 4BL-3 were the most conserved regions on 4Bh discrete locations in 4DL-12 and 4AS-
3 with the exception of BE404717 with an EST in 4AST'he homoeologous region defined by
4DL-13 is seen at the start of the 4BL-11 delebon

In the presumptive ordering of EST within deletlnins based on rice, a large inversion
of marker genetic order was seen in the 4BL reditmee ESTs with paralogous duplications
BG 605572 (4BL-8, 4BL-11), BE442995 (4BL-8, 4BL-MBL-11), and BF473779 (4BL-8,
4BL-11, 4BL-11) indicate the boundaries of the atsd inversion. This inversion encompasses
part of 4BL-11, all of 4BL-7 and 4BL-3, and part4BL-8 (Figure 7). From the inversion
diagrammed in Figure 7 it can be hypothesizedttiege three ESTs duplicated first. After the
duplication event an inversion and rearrangemeattweccurred in which half of the duplicated
ESTs were involved in the rearrangement and ther dthlf remained in their original location.
After the rearrangement event two of the ESTs BB882and BF473779 had an additional
local duplication in 4BL-11.

The physical size of the deletions characterizethfdBL-11 to the end of the

chromosome is 179 Mb (based on relative chromosargeand total genome size as given in
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(Gill et al. 1991)). The corresponding homoeologgon in rice identified by BLAST search
spans 29 cM and 5.9 Mb of the distal end of chrames3 short arm. These homoeologous
regions were collinear, except the previously dbsdrinversion of a region defined by rice
chromosome 3 between 14.8 cM and 17.9 cM relathveewheat region encompassing the 4BL-
3 deletion bin along with parts of flanking binsl4B1 and 4BL-8. With selected probes from
each new bin on CS and the T488_-4S"#1L translocation, th&c2 gene was located within

the distal 4BL-10 bin (distal 5% of the arm).

Comparative genomics and marker development

A rice contig of 14 BACs to which wheat ESTs weaosiionedin silico aligns with
ESTs in the 4BL-10 bin. Initial screening identifithe proximal boundary of the CSe-
sharonensigranslocation within the 900-kb terminal regiontloé short arm of rice chromosome
3, spanning six BACs and 0.0 to 2.5 cM of the geeetic map. Extensive screening of rice
ORFs within this region produced proximal and distarkers. For the majority of the markers
developed ORF sequences from rice were used ttifidearresponding orthologous EST from
wheat. Primers were designed from the wheat temtatintig (TC) or EST if no TC was
available. Successful amplification with this apguoro was 86.0%.

Almost 400 markers were developed and screendtidarutility as genetic markers for
theGc2gene. These markers included 53 RFLP, 34 cDNAvddrprobes, 127 AFLP
fragments, and 182 EST-derived PCR markers. Seappabaches were used for mapping,
including RFLP analysis, sequence tagged site (STAPS, and SSCP. Observable direct PCR
polymorphism detection of STS was low (2.7%). Apalion of restriction enzymes to STS
increased the detectable polymorphism level to%78sing RFLP technology, (9.1%) were

polymorphic within the region of interest. Polymbigm detection level using SSCP was higher
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than other methods (22.6%) and was used for mdseajenetic screening. Table 5 indicates the
markers that were genetically mapped and the téogpaised to identify them.

To enrich for markers within the region surroundihgGc2 gene that could not be found
using comparative genomics, a bulked AFLP strategy used. In screening 256 primer
combinations, 127 potential polymorphic bands vweer@sed and analyzed. Sequence analysis of
the 55 amplicons produced 27 (49.0%) low copy secee The other 28 (51.0%) were similar
to known repeat elements present in Gramineae.ithghation results indicated that 16 (59.2%)
of the putative low-copy probes hybridized to rapdaments within wheat. Five probes with
repeat elements derived from the proximal AFLP bdkowed distinct ladder-like banding
patterns, three probes wiblral bands, and one witHindlll, one additional probe had the same
sequence aslaral repeat and was not hybridized. The high-copyrétecbanding patterns
indicate the presence of conserved long tandenatepathin this region. Two additional probes
were similar to known subtelomeric repeats and wawaomorphic by Southern. One
subtelomeric repeat showed a discrete bandingrpatt&coRl. The second probe (Pagt/Mcgal-
6) with homology to a subtelomeric repeat was caedeto a STS marker Ksuds1-6 and mapped
by SSCP. Of the 127 clones initially selected, .3%2 mapped within the region of interest, two
by Southern analysis (Paga/Mcgc2-14, Paga/Mcgczaddone by STS (Ksudsl1-6). With

20,000 fragments characterized by AFLP, the oveféitiency of this approach was 0.015%.

Cosmid and BAC screening

Because no large-insert library was availableAfer sharonensjsa cosmid library was
developed with the intent of using the library éiromosome walking and validation of iBe2
mutants. The cosmid library was screened at difiteseages during this project against markers

flanking theGc2locus. Cosmids that were positive by hybridizatieere validated by PCR. The
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PCR positive cosmids were then end-sequenced anddpy probes were genetically screened.
The distal marker BJ303051 hybridized to one cosridl5 that had low-copy end-sequence;
however, it was monomorphic (SSCP). TC167916 hyteatito cosmid 3B15; however, PCR
validation indicated that this cosmid did not h#ive proper insert. BE497476 in the proximal
region hybridized to two cosmids 4A14 and 7E11. BEequencing of 7E11 produced one
genetically mapped probe Ksuds7E11, 1.7 cM dist&8lE497476, indicating that at least for
short distances chromosome walking is feasible waogmids.

BAC screening was attempted with the intent of ifigchomoeologous markers useful in
chromosome walking. Screening the D-genome BAGitibs was intentionally done in the hope
that the preliminary work of developing a BAC cantif the D-genome might provide contigs in
the D-genome that contain flanking markers fromgéeetic map. Distal markers BJ303051,
BQ168434, and TC167916 did not produce any hitsammigs that overlapped. End-sequencing
of specific BACs from BJ303051 resulted in onlyeBfive sequences that could not be used as
probes. More success resulted from the S-genome ®A€2ning efforts. TC167916 hybridized
to five BACs, four were positive for inserts by PG®&4M12, 417C15, 557124, and 69P13), and
one end-sequence of BAC 557L24 was low-copy butm@asomorphic across six restriction
enzymes and SSCP. BQ168434 hybridized to 14 BAdLs, \fere positive for inserts (96H11,
36302, 441J9 and 138P4). BAC 138P4 produced low-seguence from both ends of which
one probe was monomorphic. The other probe wasnsimdmt forGe2™' andDS4$"%7,

physically mapped in 4BL-10 and genetically co-sggted with BQ168434.

Genetic mapping

To observe the semisterile phenotype@u2 gene needs to be in a hemizygous state but

in this background some genetic markers were obdadue to CS amplification or background
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interference. To eliminate this background intexfee, 10 seed from each of the 35
recombinants between BE497476 and BJ303051 wevengaad screened with distal
(BJ303051) and proximal (BJ497476) codominant marke select homozygous lines lacking
the corresponding CS 4B chromosome. All recombmaiith the Gc2“#1 phenotype (fertile)
when selfed were expected to segregate for CS.mi@oants with th&c2 phenotype (semi-
sterile) should be homozygo@2 with no CS present. In the screen of 17 lines with
Gc2™%1 phenotype, 2 (11.7%) did not segregate for CSh©18 lines with th&c2
phenotype, 4 (22.2%) segregated for CS markersseltwair lines were removed from additional
mapping analysis.

The comparative map of rice chromosome 3 shortganetic maps déc2and ITMI 4B
long indicate marker placement and recombinatiathénregion around th@c2locus (Figure 8).
TheGc2map comprises 42 genetic markers, accountingga¥ 6M of total genetic distance.
The genetic marker CA497473 (Figure 9 inset C)rissfithe upper limit of the #81L segment
and all markers proximal to this position are dcaminfor the 48%7 chromosome (Table 7). The
genetic distance from the 4BL-10 breakpoint to CA416 accounts for 24.9 cM, this region of
the map has suppressed recombination due to hoogmed recombination between CS and
AS%7. The presence of the codominant marker BE49TBigbire 9 inset E) distal to CA497473
defines the wheafe sharonensigranslocation boundary. Recombination within A
sharonensisranslocation close to the breakpoint is also segged indicating that the breakpoint
spanning homologouse2™%1 /4S™%7) and homoeologoud $'%7 / CS) segments suppresses
recombination.

No suppression of recombination distal to AFLP nrearPaga/Mcgc2-14 towards the

Gc2locus was observed. Distal to tBe2locus 5 genetic markers account for 10 cM and no
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suppression of recombination was observed in #gsn. Recombination was screened in the
second mapping populati@®c2™#2. Flanking co-dominant markers BE497476 and B0303
were used to check for phenotype, genetic locatimhrecombination. Th8c2"™'%2 phenotype
was genetically mapped in the same region betweskers BJ303051 (11.5 cM distal) and
BE497476 (14.9 cM proximal).

The presence of multiple different classes of markethin theAe sharonensisegment
indicated that not all markers are homoeologousdehAe. sharonensiand CS in the 4BL-10
deletion bin. Distal to the translocation breakpdi@ of 22 markers in théc2 map were
codominant, or as in the case of Ksuds1-6 and K&tMk dominant fo6¢c2™%1. Figure 9
insets A, B, C, and D show other marker types ofegein this study; inset A is a low-copy
RFLP probe physically mapped in 4BL-10, with a cemgating 4BLAe sharonensidragment,
but with no evident polymorphism across 6 reswitctenzymes or by SSCP. Inset B is a
codominant AFLP probe that maps proximal to@e locus, but does not have a 4BL
counterpart that physically maps in 4BL-10. In iNBeErC167916 is the closest codominant
marker to the&sc2locus that also does not have a counterpart péilsimapping in 4BL-10;
however, the 4847 line indicates that a 4B allele is missing.

Comparative mapping with rice 3S, and the ITMI 4@Bp provided information about
both colinearity and recombination within the 4BQ-deletion bin. The region surrounding the
Gc2locus is highly rearranged in comparison withdistal region of rice chromosome 3S.
Proximal to theGc2locus several inversions are observed in compéahn@egresumptive location
of wheat EST along the rice chromosome 3S and ¢fegietic location on théc2map. The
ITMI 4BL map shows that without suppressed recoratiam the 4BL-10 deletion bin comprises

124.7 cM as defined by markers CA626486, BF48216ead4BL-10 breakpoint, and the distal
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marker BF474826. Comparative mapping of BE4974 1B 74826 (BQ168434 in tiec2

map is the 5’ sequence and BF474826 is the 3’ smguigom the same cDNA; no

polymorphism was detected @c2 using BF474826). In ITMI these two markers areQ1dv

apart. InGc2they are 40.5 cM apart, showing a large genefp@esion, or high recombination
rate surrounding th&c2locus compared to the region in ITMI. Distal te thc2locus

colinearity was observed with markers BQ168434,B051 and TC167916. These markers are
in the same order in rice at 1.6 cM at overlap@Bagcs OSINBa0090010 (ORF 21) and
OSJINBDbOO0O05F16 (ORF 29, 26) respectively (Figure ThgGc2locus is flanked by the rice
BAC OSJNBb0O005F16, TC235627 (ORF23) and TC1679HHZ®); ORF24 was screened by
both SSCP and RFLP but it was monomorphic.

The physical-to-genetic distance ratio within tl8.410 region estimated using the ITMI
mapping population was compared between ITMI aed5it2 map. Deletion bin 4BL-10
comprises 21.3 Mb of DNA and 124.7 cM of recombmadistance giving this region a 170.8
Kb/cM ratio, accounting for 65.6% of the recombiaatof the long arm. In th&c2map, this
ratio can be estimated using the distal markersiaedIn this estimate, the physical to genetic
ratio ranges from 35.6 Kb/cM to 4.3 Kb/cM (Figui@) 1The most distal genetic marker that
could be mapped was pAESKb52 which was derived ftmrsubtelomeric repeat pG¢clR-1.

The genetic mapping of pAESKb52 provided an andfithe genetic map to physical
position along the chromosome. As seen in Figute4elomeric repeat pAtT4 and the tandem
subtelomeric repeat pGclR-1 (genetic marker pAE2KbbB-localize, with the probe pGclR-1
hybridized directly adjacent and proximal to pAtTis physical anchoring of the telomeric
repeat to the subtelomeric genetic marker (pAESKb&flcates that th&c2locus is in the

distal 1% of the chromosome arm.
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Differential display / candidate gene validation

A cDNA differential-display approach was used teritify expressed sequences present
in theGc2F library but absent in CS, both to search for paséécandidate genes and to enrich
for markers in the physical proximity of tk&c2 locus. Thirty-one clones were selected from the
initial screening (Table 8) and used as probeounttgrn or SSCP analysis. One cDNA clone
37H20 was polymorphic by SSCP; however, when it aygdied to th&sc2map no discrete
genetic location could be assigned due to manyiamigenotypes. Four cDNA probes had
dominant bands derived from DS#& (4B), indicating their presence on chromosonTd d&
above the translocation.

To further investigate the gametocidal gene effectvhole-genome expression, four
RNA samplesGc2™#1/- andGc2-, at early and late meiosis were characterizedifterential
expression levels using microarrays. At a 10 feleel of differenceGc2™%1, andGc2were
contrasted for constitutive expression in early kel meiosis (appendix table §c2"'#%1>
Gc2 showed 24 genes at both early and late stigesntrasiGe2 > GeZ™%1 had 20. Within
developmental stages more genes were presentfaididifferences. GE2'#1 early >Gc2 early
showed 995. In contragic2 early >Gc2™%#1 earlyshowed 911. At the late developmental stage
of meiosisGcZ™#1 late >Gc2 late showed 940. The only significant differenppeared in the
comparison of5c2late >Gc2™%1 late which had 514 (45.4%) fewer genes.

The selected cDNA differential display clones weeteeened against the microarray
results (Table 8). Three cDNA clones showed sigaift >10 fold differential expression in the
microarray. An additional five cDNA clones showe?i fold expression difference in microarray

as well.
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Discussion

Genetic stocks

The genetic stocks developed to map the gametogetad fromAe sharonensisvere
critical to this project. For more than three dessadhe gametocidal genes and their distortion of
segregation have been known in wheat. However withooper genetic stocks studying the
gametocidal genes at a genetic level was imposdibke development of tHec2 mutant lines
restored Mendelian segregation and made it posibtientify a discrete segregating
phenotype. The development of the eight disomidtiaadines provided a source for a
polymorphic wild-type parent, and the subsequestmic substitution lines made homologous
pairing and recombination possible in the trandiocaregion containing th&c2locus. Given
the genome size of wheat, chromosome deletion dres vital tool for targeting markers to
specific regions in the genome, and defining a-fioale physical map of the genomic location of
theGc2locus.

The Mendelian segregation observed in B2™%1 andGc2™'%2 mapping
populations indicates that the knockout mutantsdwadplete penetrance in this cross; however,
background effects showed incomplete penetranoeemmutant. The leaky phenotype observed
in the second mutant wh&@c2™%2 was crossed ©S4S%7(4B) indicated that the mutation at
this locus was not as complete as seeBdd™#1 described by Friebe et al. (2003). The
underlying genetics responsible for the lack of ptate penetrance is unknown. One
explanation is that thec2™%2 is the result of a specific mutation event thzgs not completely

suppress the function. The reason that this migaeftectively suppressed in some backgrounds
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and not others is unknown. A more likely explanmatielies on the dual-function model. If the
dual function model is correct, then a different@iiotecting agents in different accessions of
Ae sharonensigould be responsible for the leaky phenotype,ran@Gc2™%2. Evidence for

this could be seen wh&c2™%1 andGcZ"™%2 was crossed witbS£%1(4B) (the original

donor accession). BoBc2™%1 (Friebe et al. 2003) ar@c2"'%2 showed complete suppression
of the gametocidal gene, indicating t&t2 gene inGe2"'%2 is completely silenced. The results
of the cross 06¢c2™%1 andGc2™%2 to CS, both with complete fertility, also suppdtis

model. Allelic variation in the protecting agentstiveendS"#1 and4S"™7 would also explain
why the cross o6c2™%2 andDS4£™%7 produced a leaky phenotype.

Previous research to tag the whéa-sharonensisranslocation was unsuccessful.
Nasuda (1999) had screened multiple AFLP and puddi)RFLP markers, and found no RFLP
markers linked to this region of 4BL. After ourkege analysis and defining the whetse—
sharonensidreakpoint it is clear that the distal RFLP masksreened by Nasuda (1999) would
not have tagged th&e. sharonensisegment, as the most distal marker was ~ 30-40 cM

proximal to the translocation breakpoint.

Comparative genomics

This project relied heavily on comparative genomiith rice. Using the additional
deletion lines 4BL-11, 4BL-3, 4BL-7, 4BL-8, and 480 and the physically mapped EST from
4BL-5 bin, Qi et al. (2004) refined the region viitlice for comparative analysis. Our results
indicate a mix of both colinearity and disruptidircolinearity at the macro and micro-synteny
levels. At the macro-synteny level segments of 4B 4BL-8 and 4BL-11 were collinear with
rice 3S. In contrast, part of 4BI-11, all of 4ABL4BL-7 and part of 4BL-8, together comprising a

large physical segment (23.0%) of the long arm, wasrted. The mechanism causing this event
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is unknown. The presence of the tandem and traedpahgplication at the boundary may have
played a role in the rearrangement or may have jus¢a byproduct of it. At the micro-synteny
level genes distal to tHgc2locus were collinear. The disruption of synteng &éme genetic

block between TC235623 and TC167916 indicatesge lsegment of DNA not present in the
orthologous region in rice. In addition several gggnmarkers in the proximal region were not
collinear, as seen by the inversions of their oabeserved in Figure 8 between tBe2 map and
rice. This disruption of synteny at the macro lagdbund throughout the wheat genome
(Sorrells et al. 2003). At the micro level severahmples of colinearity (Yan et al. 2003, 2004;
Chantret et al. 2004) and disruption of colineaf@pielmeyer and Richards 2004; Valérik et al.
2006) have been documented. In the distal regibtteeacchromosome this disruption is more
pronounced. Akhunov et al. (2003b) observed a tedodg the whole genome of reduced
synteny towards the distal regions of the chromasddur previous work (See et al. 2006)
confirmed this trend and showed that in 4BL-10 saivgenes have no orthologs in the rice
genome.

Comparing the results presented in Tables 4, Be @listal region on 4BL has the highest
number of restriction fragments, the most paralsgiuplications, and the lowest percentage of
homoeologous loci. A disruption of homoeology wk® abserved between ESTs in deletion
bins 4BL-10 and 4BL-8 as compared with the twoalibins on 4DL-13 and 4DL-12. If the two
homoeologous regions were collinear, restricti@gfnents within 4BL-10 should map to a
discrete location in 4DL-12 with a transition of E® the more proximal 4DL-13 higher up on
the physical map of 4BL. However, ESTs in both tlefebin 4BL-10 and 4BL-8 show a mix of
locations in both 4DL-13 and 4DL-12. It cannot petstated whether this rearrangement of

ESTs is a result of an event on 4DL or on 4BL.
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Comparative genomics using rice was useful in tneetbpment of markers flanking the
Gc2locus, and using rice to develop markers usefutheat. The overall success rate, 86.0% of
amplification of EST selected from rice ORF washhighis result shows that even though rice
and wheat have diverged and colinearity is not eosesl at the micro-level, using expressed

sequences from rice is beneficial in producing gemearkers useful in wheat.

Marker types
In the analysis of the ESTs several approaches ugs@, with SSCP being the most

polymorphic. It must be noted that SSCP technolwagg/some drawbacks. While SSCP is highly
polymorphic, its window of detection is low, i.0®bp or less. In some instances, PCR
amplicons that were monomorphic by SSCP were palgho by RFLP.

After screening markers derived from comparativeogeics that flanked th&c2locus
was completed, AFLP bulk segregant analysis wadamag to select further markers. The
development of additional markers in the recombidan sharonensisegment using AFLP
bulk segregant approach produced 3 useful markérs.is a low return rate on 256 primer
combinations. Haen et al. (2004) observed a sirfolarfrequency of critical markers using a
nonmethylated 6-base restriction enzyBweRI. In their screen of a methylation-sensitive
restriction enzym@st a higher frequency of polymorphic fragments whseyved.

The difference between Haen’s observed resultoaraimay be due to the size of the
physical interval for critical marker selection.targeting thé'snlgene in the proximal 76 to
79% of the chromosome a larger physical regionyeed more critical markers. In our case
while theAe. sharonensiganslocation is in the distal 5% of the long ari@B, the

recombinants used in bulk segregant analysis dreeitast 1 to 2% of the arm.
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An additional result observed in our screening BLR probes complicates the recovery
of useful markers. As seen in the genetic mapregbg®n surrounding th&c2locus is tagged
with genetic markers having homology to subtelomezpeats (proximal Ksuds1-6, distal
pPAESKb52). The AFLP clone Ksuds1-6 was similar fweviously reported telomere-associated
repeat PSR2134 (Mao et al. 1997). The presencdispby in the proximal interval of five
AFLP probes hybridizing to tandem repeats indic#tasthis region harbors many such tandem
repeat elements.

The cosmid library screening indicated that chroonos walking could be done;
however, the short distances that could be achidicedot make it a viable option. Its potential
screening for mutant validation is still viable amill be used in the future. One key drawback to
this library was its small size, at ~3X coveragestmobes only produced one or two hits
against the library. For a more efficient toolsthbrary would need to be increased.

The BAC screening oke. speltoideslid provide additional markers and is still a wsef
tool. However, it is the conclusion of this workat any efficient map-based cloning, a target
genome-specific BAC-based library must be in h&uteening of the cDNA fror®c2- for
differentially displayed clones was not successfydroviding additional marker close to the
Gc2locus. While a few markers gave banding pattdrasindicated their presence on the
4S"%7 chromosome, this dominant banding pattern amdicated their location proximal to the
T4BS4BL-4S#1L translocation.

Microarray analysis did validate a few of the cl@edections however this is most likely
only confirmation that genes within this intervalgrn the expression of other genes off¥4s
or on other chromosomes. Conclusions from the rarcay experiments can not be discussed at

this point. The primary reason is due to a lachkiofogical replications needed to remove false
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positives from these experiments. With over 306f&knt transcripts with greater than 10 fold

expression profiles, no discrete positive resudtdd be obtained.

Recombination
Recombination within the 4BL-10 deletion bin is imign defining the extent of the

recombination described by the 4BL-10 deletionibithe ITMI mapping population, this region
accounted for 75% of the recombination on the lamg of the chromosome (See et al. 2006).
Faris and Gill (2002) calculated a recombinatidioraf the whole genome at 4.4 Mb/cM the
4BL-10 bin comprising only 5% of the long arm h&sf@ld more recombination than the
genomic average.

High recombination was not observed across the el sharonensiganslocation.
Distal to theGc2locus recombination was normal. Proximal to AFL&rker Paga/Mcgc2-14
recombination was suppressed. While codominant enartould be scored in the proximal
region, indicating the presence of both T4E% -4S"#1L and 48%7 chromosome segments,
recombination within this region was suppressedoaspared to the region distal to Ge2
gene. One explanation is that the proximal regighimwthe Ae. sharonensiganslocation is a
gene rich region.

There are several examples of gene-rich regiomsheat (Gill et al. 1993, 1996a,
1996b); however, the high recombination usuallypeisdéed with gene-rich regions is not
present. A more likely explanation can be propo3ée. presence dthlshould restricted
recombination to homologous chromosomes. This meapgressed above the B8/
sharonensidoundary and normal in thee sharonensisranslocation between #81L and
DS4S™7. This is true for markers above the boundaryleagroximal to the C3¥e.

sharonensigranslocation recombination was highly suppreskexito the general inability of CS
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to pair withAe. sharonensidn the proximal region above tlk&2locus and below the C&&
sharonensiboundary additional factors are at work, D¥%% is also in proximity to 4BL,
causing a conflict between homologous#$L and DS4&#%7) and homoeologous (DS%&7
and 4BL) boundaries. This boundary causes suppress$ithe recombination machinery that
prevents normal recombination and pairing betwesf#aL and DS48%7 chromosomes.
Recombination distal to th@c2locus is not suppressed.

Evidence to support this theory can be seen in enatistribution within thete.
sharonensisegment proximal to th@c2locus where this same suppression of recombin&tion
observed. Dubcovsky et al. (1995) observed a simpif@nomenon close to homoeologous
breakpoints between 1A of wheat and™ffom T. monococcugrand concluded that the
boundary between homologous and homoeologous cls@mm® segments suppresses
recombination. In maize, Burnham (1943) observegtaction in crossing over associated with
proximity to breakpoints. librosophila Bridges and Brehme (1944) observed that when
breakpoints were in proximal regions that are ptatsi long but show little crossing-over,
recombination is not reduced; however, if breakisoare in the distal region recombination is

greatly reduced.

Concluding remarks
The largest hurdle for this project was the lackmdwn genetic markers in the distal
region of 4BL. While the sequenced rice genome erasial to our ability to map this gene,
synteny broke down in the critical region leavingnaall gap on the distal side of the gene and a
large gap in the proximal region. As previouslytestlain the discussion of the AFLP markers,
and seen in the subtelomeric repeat genetic maflietsng theGe2region (Ksud1-6 and

pPAESKD52), this region, and the large gap proxitnaheGc2locus may comprise nothing
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more than multiple tandem repeat elements, thatdvmake walking through this region
difficult. While these results demonstrate thas ipossible to map a gametocidal gene in wheat,
our objective to produce co-segregating markerscéone the gene were unsuccessful.
However, the short genetic distance from the distalker to th&sc2locus and the high
recombination observed on this side of the locdgates that walking towards the locus should

be feasible using additional genetic material, sjpatly a BAC library fromAe. sharonensis
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Figure 2.1 Physical deletion mapping
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The presence-absence pattern of DNA hybridizatigmads from CS, DT4BS and the deletion
stocks allows assignment of EST restriction fragis:iém one or more specific deletion bins
refining the physical location within the 4BL-5 d&bn bin.
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Figure 2.2 Genetic stocks used in mapping th@c2gene
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Mutagenesis of the hemizygous T488L-4S#1L Gc2 stock produced a knockout mutant
(Ge2™%1) at theGe2locus. DA4SH7(male) was crossed with CS monosomic 4B(femhke) t
selfed to produce homozygous disomic substitufioe DS48%7. TABSABL-4S#1LGc2™%1
was crossed with DS#%7; the |t was then crossed to CS (-/-) to produce the mappin
population. The spike phenotype was scored (fertiBe2™#1/-: semisterile £c2-) and
recombinants were genetically selected for mapffhg recombinant: NR = no recombination).
Ana/telophase of first pollen mitosis pollen mi®& shown in the bottom right, indicating the
extent of chromosome breakage which results insenility. Markers mapped to 4BL-5
deletion bin were hybridized to DNA of deletionds4BL-10, 4BL-8, 4BL-7, 4BL-3, and 4BL-
11, affording finer coverage of markers, and thesptal location of thé&c2locus.
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Figure 2.3 C-banding and fluorescentn situ hybridization (FISH) analysis
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C-banding and fluoresceimt situ hybridization (FISH) analysis of wild-typ@c2 carrier
chromosome DA4%#1, chromosome 4B, and the translocation line TABS4S #1LGc2
Hybridization with the Gc1R-1 probe shows the Fl&kitern of thesc2 carrier chromosome is

identical to theGc2™%#1 andGc2™%2, indicating that the loss of function is not tlesult of a
terminal deletion.
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Figure 2.4 Fiber FISH of subtelomeric region of TABSBL-4S#1L

Top panel: Fiber FISH shows that the telomeric a¢pétT4 (red) is localized at the distal tip of
the long arm and has a size of 16.85 + 1.6 um teneed DNA fibers that correlates to a
physical length of about 48 kb. The subtelomenmeet pGclR-1 hybridized directly adjacent
and proximal to pAtT4 (green). Bottom panel: Thedest fiber from pGclR-1 could be
followed over three photographic frames had a led00 um, corresponding to 1,148 kb and
1,504 copies of this repeat (repeat length is aB68tbp).
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Figure 2.5 Pairing and polymorphism screen of parental lies
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C-banding patterns, Amplified fragment length potyphism (AFLP) of metaphase | pairing
survey of the 4% chromosomes DA£%¢1 (originalGe2 donor) and the eight disomic addition
lines DA4S"3-10. Analysis of metaphase | pairing of the lang was calculated against
DA4S™%1 to determine which of the eight DAZSnes would be used as the wild-type parent
for the mapping of th&c2gene.
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Figure 2.6 Homoeologous location of 4BL ESTs
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Wheat ESTs physically mapped in the 5 deletion biese presumptively ordered based upon
the sequenced rice genome within each deletionTihia.deletion bins on the right are the
homoeologous chromosome regions to 4BL. Based dplation mapping results from the NSF
project, the 4BL ESTs homoeologous locations wetipned on 4A, 4D, and 5A. The map
lines are colored depending on which 4BL deletiontbey were in.
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Figure 2.7 Rearrangement diagram of 4BL
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A proposed rearrangement diagram was drawn to iexthla discrepancy between wheat
physically mapped EST deletion bin assignmentstheid presumptive genetic location on rice
chromosome 3S. Three EST with paralogous duplicaBé 605572 (4BL-8, 4BL-11),
BE442995 (4BL-8, 4BL-11, 4BL-11), and BF473779 (4BL4BL-11, 4BL-11) define the
boundary of this inversion event.

Panel A indicates the deletion bins as seen in tvhea

Panel B indicates the segmented deletion binsdes@dl by rice genetic position.

Panel C indicates the ancestral order.
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Figure 2.8 Gc2genetic map
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The genetic order of wheat physically mapped ES3eas in rice is on the left.

The genetic map of (DSA%7(Gcd) X TABS4BL-4SH1L(GcZ™%1)) X CS in the middle, is
confined to the 4BL-10 deletion bin. The EST BE4BG4s the last marker that is codominant
(DS4S"%7 and T4BRIBL-4S#1L), all markers proximal, starting with CA4974&& dominant
for DS4S™%7 indicating the upper boundary of the 488 -4S"#1L translocation. The wheat
ITMI 4BL map is on the right, ESTs CA626486, and4BE767 indicate the 4BL-10 breakpoint
boundary. ESTs BE497476 and BF474826 have flangasgtions in thesc2 map.
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Figure 2.9 Genetic marker profiles
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Insets:

Inset A: CK152860 is a low-copy RFLP probe physicadapped in 4BL-10 with a
compensating fragment Ae. sharonensis

Inset B: Paga/Mcgc2-14 is a codominant AFLP praia¢ tnaps proximal to the Ge2
locus.

Inset C: CA497473 defines the upper limit of thé"8L segment.

Inset D: TC167916 is the closest codominant maikéne GC2 locus.

Inset E: BE497476 is a codominant marker dist&A@97473 that defines the wheat-
Ae. sharonensiganslocation boundary.
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Figure 2.10 Rice BAC region flanking theGc2locus
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Genetic distance wheat

The two overlapping BACs OSIJNBa0090010 and OSIJNB®B06 in rice 3S at 1.6 cM show
the markers flanking th&c2locus. The genetic distance in wheat is compardde physical
distance in rice between open reading frames (ORReat EST that had sequence identity to
rice ORF26, 29 (BAC OSJNBbO0O05F1) and ORF21 (BAQREA0090010) were collinear in
their genetic location in wheat. On the proximdesi C235623 (ORF23) flanks tkBc2locus.
No polymorphism was detected in ORF24.
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Table 2.1 AFLP primers used in polymorphism screeningicoRl / Msdl), and in the bulk

segregant analysis projectRst / Msd).

Primer Name Sequence Primer Name Sequence

EcoRl adapter E-Adl CTCGTAGACTGCGTACC EcoRl adapter E-Ad2  AATTGGTACGCAGTCTAC
Pst adaptor P-Ad1 CTCGTAGACTGCGTACATGCAPs adaptor P-Ad2 TGTACGCAGTCTAC

Msd adaptor M-Adl ~ GACGATGAGTCCTGAG Msd adaptor M-Ad2 TACTCAGGACTCAT
PreampEcaR| preA GACTGCGTACCAATTCA PreampPst PreA GACTGCGTACATGCAGA
PreampMsd PreC GATGAGTCCTGAGTAAC EcoRl 5'-/56-fam ACC GACTGCGTACCAATTCACC
EcoRl 5'-/56-fam ACA GACTGCGTACCAATTCACA  EcaRl 5'-/56-hex ACA GACTGCGTACCAATTCACA
Psi P-AAA GACTGCGTACATGCAGAAA  Psi P-AAT GACTGCGTACATGCAGAAT
Psit P-AAG GACTGCGTACATGCAGAAG Psi P-AAC GACTGCGTACATGCAGAAC
Pst P-ATA GACTGCGTACATGCAGATA PpPsi P-ATT GACTGCGTACATGCAGATT
Psi P-ATG GACTGCGTACATGCAGATG Psi P-ATC GACTGCGTACATGCAGATC
Psit P-AGA GACTGCGTACATGCAGAGA Psi P-AGT GACTGCGTACATGCAGAGT
Psi P-AGG GACTGCGTACATGCAGAGG Psi P-AGC GACTGCGTACATGCAGAGC
Psit P-ACA GACTGCGTACATGCAGACA Psi P-ACT GACTGCGTACATGCAGACT
Psi P-ACG GACTGCGTACATGCAGACG Psi P-ACC GACTGCGTACATGCAGACC
Msd M-CAA GATGAGTCCTGAGTAACAA  Msd M-CAT GATGAGTCCTGAGTAACAT
Msd M-CAG GATGAGTCCTGAGTAACAG Msd M-CAC GATGAGTCCTGAGTAACAC
Msd M-CTA GATGAGTCCTGAGTAACTA  Msd M-CTT GATGAGTCCTGAGTAACTT
Msd M-CTC GATGAGTCCTGAGTAACTC Msd M-CTG GATGAGTCCTGAGTAACTG
Msd M-CGA GATGAGTCCTGAGTAACGA Msd M-CGT GATGAGTCCTGAGTAACGT
Msd M-CGC GATGAGTCCTGAGTAACGC Msd M-CGG GATGAGTCCTGAGTAACGG
Msd M-CCA GATGAGTCCTGAGTAACCA Msd M-CCT GATGAGTCCTGAGTAACCT
Msd M-CCC GATGAGTCCTGAGTAACCC Msd M-CCG GATGAGTCCTGAGTAACCG
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Table 2.2 STS primer names, orientation, annealing tempature (Tm), and primer

sequences developed for the genetically mapped maris

Name

Tm

Seqguence Name

Tm Sequence

BF4825905F 57.0 GAGAGCATCAGAATGGGTTATAACBF482595R

BE425913R
BE638039F
BF145261F
BG313203F
BG313505F
BJ303051F

TC167916F
TC174339F
TC165160F
TC168285F
TC163540F
TC154736F
BES17532F
TC190556F
CD936174F
BE590589F
BJ232863F

BE497476F
CA497473F
BQ239661F
CD453996F
BG604822F
BE444616F
TC174855F
BE498038F
BJ238027F

BF483551F

62.1
58.1
57.8
60.2
62.3
59.6
60.6
55.4
54.3
52.6
54.9

55
52.8
53.9
59.1
55.8
51.1
58.4
52.4
60.2
59.7
59.2
58.1
52.5
63.3
58.4
57.7

TGCTTGTGGTAGTCGTGGTAGTGGBE425913F
CACTTTCTTCTTCGCTGTTTGGAC BE638039R
CAACTGGCATCCGTGTTCTTTAC BF145261R
CACAAACAGCCGTGACACACAG BG313203R
ATCACGACAGAGCCCAGGAACATCBG313505R
TTACTCCTCTGTTCCTTTCAGTCCCBJ303051R
TC167916R
TC174339R
TC165160R
TC168285R
TC163540R
TC154736R
BE517532R
TC190556R
CCCCTATCTTCTCTCCCACTAATCCCD936174R
BE590589R
BJ232863R
BE497476R
CA497473R
BQ239661R
CAAGGCAGTATTCCACACCAGTTGCD453996R
BG604822R

ACTGCTGCTGCTCTGTCTTATGG
GTCGTACCTGATATTCACCAAGC
CAGAGAATGCAACAGCTTATGTG
TATGAAAAAGGTCAGCGATTGAT
GGACTTGATCTCTGCATCTATGG
CAACAACTACCTCTACTGGTTCG
CGTATTTTGATGGGTACTGATGT
AAAAGCAAATGACGATGCTCTAC

ATCATCCATAGCCAGCAGC
TTTCGAATTAGGACGAAAAACAA
TCGCCGCCAAAAGCAAATG
GAAGAACATATCTGGAACCATCA
AAGGGGTGAGGAGTTGGCTTAC

ACGACTTTTCCGCCAACTGG
CATTCTCCGCCAAACTGTTGAAG BE444616R
GGCACTCCAAATGAACAAAC TC174855R
AAGGAGATGCAGCACGGCAACAT BE498038R
CAGCAGGAGATTGAGGAAGGTATA3J238027R
TCGGTCGGACAAGATGATGG BF483551R
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59.1 GGCACCATAGACAGCCACATC
60 TGCTGCTGGAGAAGAAGGAGTC
59.4 TTGTTAGTTGTTCCCGTGGCAC
57 GTTCCAATCCGACCAATCGTC
60.7 TTCTCCCCATTGACACCGTTCG
57.5 GACCATCACCAGCAAAGATTCAG
58.7 TTTTCTGTAGATGCCGCCCC
57.6 GAACCTCATCAACTTCCTTTGTGG
54.3 ACGACATCAAACAACACAAACTG
56.1 TTCGCTAGTTGCGAGTAGTATCC
53.8 CGAAAAGGTTGTAGTGATTCAGG
56.7 TCTTTGCTGTTAGCCCAGTCTAC
53.8 GATAATCCTCTGCAAGATCCTCT
51.5 CCTGGTGCCTTTTTATTATATCC
57.7 AGTTGTACCCGACTAGCACAGAA
59.4 CGCAGGTTGTCCAAGTTATCCG
54.9 ATCAACTCCAAGGGTGAGG
54.4 CTATCGAAACAAGAGAGCTGGAA
62.6 AATCCTCGCAAAGCCAAACGCC
52.5 AGCACCATCAAAAGATAATTCCT
59.4 CGGGCACTAACAAAGTCCATTCTC
59.4 AGGCAGAGCGTTCACAAAAGG
58.7 CAACAACATTCAACCTCGCTGC
60.9 AAGGAAGCATCAGAGCCACCAC
53.5 ACCATCTCCATGTCCTTGAA
60.9 CTGCAAAGATACAGCCCACTGACC/
60.1 GCACGAGGCAGAGAAAGCAAAG
57.6 CAGCAACCTTCTGGACATAAACG



BE404810F
BE442582F
BF482216F
BG263385F
BQ168434F
M13F

BE403414F
BE403640F
PAESKb52F

61.5
64.8
60.8
60.7

61.4
52.2

59.2
58.6
54.6

Ksuds7E11F 55.2

Ksudsl1-6F

56.0

TACTTCCACGACCAGGAGTCGTTCBE404810R

GGTGCTACGTGAACAGCCTCAAAGBE442582R

CGCTTGACTGACCTGAGAGCTG
AATCCCTGTCCCCAACCTTTCC

TGGACGAAGATCTTGTAGCGTAT
GGAAACAGCTATGACCATGA

CGACCCAATCTCACATCAACCG
TGGGGACAAAGGGAACAAGAAG
ACACAAACCGCACGAAAG
ATGTCCCTCGTCACAATTCTTT
GTTACCCTTGACGAAAGCACTTC

BF482216R
BG263385R
BQ168434R
M13R
BE403414R
BE403640R
pAEsKb52R
Ksuds7E11R
Ksudsl1-6F

59.8 GCTTTACAGGAGCAGAGCATGC
61.8 GGATGAGCTGAGACCAAATGCACAI
60.5 TCTCCAAGAACTTTAGGAGCCTTGC
62.1 TAGAGTAAGAGCAAACCGCCGTCC
59.2 TGTCGCTGACCTAAACAAGCTAT
55.8 TTGTAAAACGACGGCCAGTG

60.1 ATTTCCAGCGACAAGCGTGC

59.2 TTAGCGGCAAAGTGACAACTCTG
55.2 CGTAACACCTGATGACCAAATG

58.3 TTCTCCTCGGCGTATGTAGAAT
55.3 CTTCTTCCTTGTTCATCGAGCTA
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Table 2.3Gc2""%2 chromosomal constitution and chromosomal breakagat ana-telophase
of the first pollen mitosis of testcross progeniesf the GecZ"'#2 mutant.

M, constitution Testcross Testcross constitution pb#en mitosis

Normal Fragments

Ge2™H2Ge2™Y2  Ge2™H2Ge2™MY2 Ge2™H2/Ge2™y2 188

Ge2™H2Ge2™Y2 /- Ge2™42/- 384
Ge2MH2IGeI™M 2 Ge2/Ge2(DSEWL)  GeZ™H2/Ge2 565
Ge2"W2/Ge2™MH2  Gc2/Ge2(DSET)  GeZ™H2Ge2 284 79 (27.8%)
Ge2"W2/Ge2™MH2  Ge2/Ge2(DSEML)  GeZ™H2Ge2 466

a = Data from 3 plants
b = Data from 5 plants
¢ = Data from 6 plants
d = Data from 4 plants
e = Data from 4 plants
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Table 2.4 Restriction fragment analysis

Del. bin (EST) Bands/bin EcdoRl Ave Hindlll Ave Loci EcoRI  Loci Hindlll
4BL-10 (21) 128E/151H 6.0 7.0 1.4 1.2

4BL-8 (29) 178E/151H 6.1 5.2 1.2 0.7
4BL-3 (10)  41E/33H 4.1 3.3 1.0 0.5
4BL-7 (2) 8E/10H 4.0 5.0 1.0 1.0
4BL-11 (20) O8E/108H 5.8 5.8 1.2 1.1
Total (82) 906 5.3 5.3 1.2 0.9

Ave = Average

Table 2.5 Chromosome 4BL paralogous duplications

EST Del Bin EST Del Bin
BE444473* 4BL-16 BE442631* 4BL-8
BG604822 4BL-10 BE444616* 4BL-16; 4BL-8
BE403414* 4BL-16;4BL-8 BE494765 4BL-8
BF482595  4BL-16 BE293541  4BL-8
BE605088  4BL-16 BG263385  4BL-10; 4BL-7
BF201942* 4BL-16 BG275102 4BL-11
BE425913  4BL-10 BE442995* 4BL-1%; 4BL-8
BF482624 4BL-8;4BL-11  BF473779* 4BL-114BL-8
BE403628* 4BL-8 BG605572  4BL-11; 4BL-8

BG313415 4BL-8

Asterisk indicates that the paralog was observdmbthEcoR| andHindlll.
Superscript indicates the number of copies observed
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Table 2.6 Group 4 homoeologous loci detected

Del. Bin EST None One Two
4BL-10 21 (4)19.0% (8) 38.1% (9) 42.8%
4BL-8 29 (7)24.1% (8) 27.6% (14) 48.3%
4BL-3:4BL-7 12 (1)83%  (0)0.0% (11) 91.7%
4BL-11 20 (2)10.0% (7) 35.0% (11) 55.0%
Total 82 17.1% 28.1% 54.8%

In parenthesis is the number of EST per categatgation is split into three categories. None =
only present on 4BL, or does not have an additioregdped loci in a homoeologous location.
One = only detecting one of the homoeologous chemmes.

Two = mapped bands on both 4A-5AL and 4DL.

Table 2.7 Markers used in genetic mapping foAe. sharonensig& T. Aestivum

Marker CS Gc2™#1 4S"7(4B) 4BL-10 Detection
BG313505 A A C NA PCR
BE482595 A A C ABS CAPRsd
BF482216 A A C ABS SSCP
BE442582 A A C ABS SSCP
BE404810 A A C NA SSCP
BE444393 A A C PRE SSCP
BF483551 A A C NA CAP3/sd
BE425913 A A C ABS CAPSsd
BJ238027 A A C NA SSCP
TC174855 A A C NA SSCP
BE444616 A A C NA SSCP
BG263385 A A C NA SSCP
BE403640 A A C NA SSCP
BG313203 A A C PRE PCRisd
BE403414 A A C NA SSCP
BG604822 A A C NA SSCP
CD453996 A A C ABS SSCP
BQ239661 A A C NA SSCP
CA497473 A A C PRE SSCP
BE497476 A B C ABS SSCP, RFLP
Ksuds7E11 A B A NA PCR
BJ232863 A A C NA SSCP
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BE590589
CD936174
TC190556
BJ258254
BE517532
TC154736
TC163540
TC174339
TC168285
PagaMcgc2-14
TC165160
PagaMcgc2-15
TC235623
Ksuds1-6
TC167916
BJ303051
B138P48BR
BQ168434
PAESKb52

> > > >» > > 3y > 3 > > > > > >> > >
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>
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ABS
NA
ABS
ABS
ABS
ABS
NA
NA
NA
PRE
NA
PRE
NA
NA
PRE
ABS
ABS
ABS
NA

SSCP
SSCP
PCR
SSCP
SSCP
SSCP
SSCP
SSCP
SSCP
RFLP
PCR
RFLP
SSCP
SSCP
RFLP
SSCP, RFLP
RFLP
SSCP
SSCP

A=CS allele present

B=Gc2™%1 + CS allele present
C=4Ssh#{4B) + CS allele present
X= absent

NA= not available

ABS = 4BL band is absent in 4BL-10 deletion line
PRE = 4BL band is present in 4BL-10 deletion line
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Table 2.8 cDNA clones from differential display and micrarray results with sequence
homology to cDNA clones

cDNA  Detection 4BL  Microarray probe set Signal stgth/Tissue Type

31C10 RFLP/4.0 N AFFX-Ta_Sucsyn_M_at 10 folGe2- early
37K12 RFLP/50 N TaAffx.128585.4.S1_x_at0 fold <GcZ™%1/- early

19024 RFLP/6.2 Ta.28157.1.S1_at 10 folée2- early
27N19 RFLP/5.6 Ta.22377.1.S1_at 2 fole2- late

26K24 RFLP/4.8

35P6 RFLP/ 5.8 Ta.27209.1.S1_at 2fol@e2- ;:Gec2™H#1/- late

38B5 RFLP/ 5.8
26K9 RFLP/ 2.0
23P22 RFLP/ 8.6
40D19 RFLP/1.2
31G10 RFLP/ 4.4
31C18 RFLP/5.6
82J15 RFLP/ 3

4818 RFLP/ 4

25M1 RFLP/ 3.2
23P15 RFLP/3.6
78B15 RFLP/3.8
27M5 RFLP/ 2

29N16 RFLP/5.2
19P23  RFLP/3.8
31H18 RFLP/ 7.0
19B23 RFLP/ 4.4
58J16 RFLP/ 4.4

TaAffx.92860.1.A1 at 2 fold >Gc2- late

zZ Z2 2 Z2 2 <22 z2Z2 2z z2 2 < zz22 << 2Z2Z<z2Z2zZz2z

22122 SSCP Ta.3644.2.S1_at 2 foltbe2- late
43H10 SSCP
42N2 SSCP
40H14  SSCP
40D19 SSCP
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37H20 SSCP Y
32F13 SSCP N Ta.28344.1.A1_x_at 2 fold %5ie- early
31D21 SSCP N
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Gene evolution at the ends of wheat chromosomes
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Wheat ESTs mapped to deletion bins in the distal 42% of the long
arm of chromosome 4B (4BL) were ordered in sifico based on BLasTH
homology against rice pseudochromosome 3. The ESTs spanned 29
ctM on the short arm of rice chromosome 3, which is known to be
syntenic to long arms of group-d chromosomes of wheat. Fine-
scale deletion-bin and genetic mapping revealed that 83% of ESTs
were syntenic between wheat and rice, a far higher level of
synteny than previously reported, and 6% were nonsyntenic {(not
located on rice chromosome 3). One inversion spanning a 5-cM
region in rice and three deletion bins in wheat was identified. The
remaining 11% of wheat ESTs showed no sequence homology in
rice and mapped to the terminal 5% of the wheat chromosome 4BL.
In this region, 27% of ESTs were duplicated, and it accounted for
70% of the recombination in the 4BL arm. Globally in wheat, no
sequence homology ESTs mapped to the terminal bins, and ESTs
rarely mapped to interstitial chromosomal regions known to be
recombination hot spots. The wheat—rice comparative genomics
analysis indicated that gene evolution occurs preferentially at the
ends of chromosomes, driven by duplication and divergence asso-
ciated with high rates of recombination.

rice | synteny

C omparative Senomics in crop species aims to characterize the
genomic changes associated withtheir evolutionary divergence.
Although the major cereal crop species wheat (Trticum aegtwim
L.), maize (Zea mays L), rice (Uryza sativa L.), badey (Horderrm
welgare 1), rye (Secale cereale 1), and sorghum (Sorghum widgare
L.) diverged from a common ancestor =65 million years ago, they
still show a high degree of conservation of gross gene order (1-8).
At the DNA-sequence level, a more complex picture emerges. In
some regions microcolinearity is conserved among wheat, rice, and
sorghum (9-11), whereas in others it is violated, mainly by dupli-
cations, intergenic expansions, and irnversions (12-14). The full-
genome sequence comparisons reveal that related genomes are not
completely dentical in their gene content. Among the sequenced
plant genomes of Arabidopsis and rice, only 71% of predicted rice
genes show homology with 4Arabidopsis thaliana genes (15). Gene
evolution appears to occur nonuniformly across the genome (16—
19). Recent comparison of human with chimpanzee genomes
revealed regions of disproportionate gene divergence (20, 21).
Other comparative studies suggest that regions of chromosomal
instability, often located near the telomeres, are hot spots of
chromosome evolution (22), harboring extensive rearrangements
(23) and segmental gene duplications (22). The emergence ofnovel
genes appears to be associated with the high rates of recombination
characterizing these regions (24).

The first deletion-bin maps of wheat using restriction fragment
length polymorphism markers revealed that the distal telomeric,
gene-rich regions of wheat chromosome arms account for most of
the recombination, although they constitute only a small fractionof
the physical length (25, 26). More recently, high-density deletion-
bin maps of the 21 chromosomes of wheat have been produced by
restriction fragment hybridization of 5,762 ESTs to a panel of 101
wheat deletion stocks, each missing a different terminal portion of
a chromosome arm (http:/ /wheat.pw.usda. gov/NSF/data html)
(27). These maps have been aligned to the sequenced genome of
rice. While aligning bin-mapped ESTs with the rice genome to
identify ESTs for chromosome walking, we observed an apparent
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decline of synteny toward the end of the long arm of wheat
chromosome 4B (4BL). This decline led us to examire the chro-
mosomal distribution of genes present n wheat but not found in
rice, using fine-scale deletion-bin and genetic mapping of ESTs
aligned at relaxed stringency with rice penome sequence.

Results

The analyzed wheat and rice chromosomal regions are shown in Fie.
1. The wheat 4BL region spanning the distal 42% of the arm
consisting of 4 deletion bins is 179 megabases (Mb) in size [based
on relative chromosome size and total genome size as given by Gill
et al. (28)] and has a genetic length of 146 ¢cM (based on the
Intemnational Triticeae Mapping Initiative map; see Fig 3). The
corresponding homologous region in rice identified by BLAST search
spans 29 cM and 5.9 Mb of the distal end of chromosome 3 short
arm. These homologous regions were colinear (Fg. 1) except foran
iversion in a region on rice chromosome 3 between 14.8 and 17.9
cM relative to a wheat region encompassing the 4BL-3 deletion bin
along with parts of flanking bins 4BL-11 and 4BL-8. The bound-
aries of the inversion harbor duplications. Of the three ESTs
BGa05572, BE442995, and BF473779 located at the inversion site
in the proximal region of 4BL-11 (Fig, 2), the last two are duplicated
in the proximal region (4BL-11), and all three have transposed
duplications in the interstitial region (4BL-8).

Based on synteny and sequence homology, we defined three
classes among the 101 4BL-5 bin-specific wheat ESTs (wESTs).
Class L, colored blue in Fig, 2, included wESTs having homologs on
rice chromosome 3. The wESTSs (83% of the total) falling into this
class could be further divided into three subclasses: “wheat—rice
orthologs™ (56%), consisting of colinear wESTs with E <10 %
10~ whose best BLASTN hit was with rice chromosome 3; “colinear
paralogs” (11%), representing ESTs aligning at £ <1.0 » 10~
with a chromosome 3 sequence but not as the first BLASTN hit,
indicating a paralogous location; and “low-sequence similarity™
(166%), giving rice chromosome 3 BLASTN alignments that, although
showing E values of =1.0 3 10~1%, were still consistent with the EST
locations on the wheat deletionmap. Class ITwESTs, colored green
in Fie. 2, aligned only with non-chromosome-3 rice sequences and
comprised 6% of wESTs. Class IIT wESTs, colored red inFig. 2 (see
also Table 1, which is published as supporting information on the
PNAS web site), comprised 11% of the total and were unique to
wheat, showing no sequence homology (NSH) with any known rice
sequence on either BLASTN or TELASTX alignment.

The distribution of different classes of wESTs among the 4BL.
chromosome bins was not uniform. Depending on their relative
position in relation to the telomere—centromere axis, we designated
bins as proximal (lying on the centromere side, spanning 0.58—
0.78% fraction length of 4BL), nterstitial (sparming 0.78-0.95%
fraction lensth of 4BL), and telomeric [spanning 0.95-1.0% of

Conflict of interast statement: No conflicts declared.

Abbraviations: NSH, no sequence homology: Mb, megabase: TC, tentative contigs wEsT,
wheat expressed sequence tag: BAC, bacterial arfifidal chromosome: CE, coeffident of
exchange: 4BL, long arm of wheat chromosome 48

Data daposition: The sequence reperted in this paper has been deposited in the GenBank
database (accassion no. DO220740).

To whern correspondende should be addressed. E-mail: bsgill @ksu.edu.
2006 by The National Academy of Sciences of the USA
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Supplemental figure 5
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Supplemental Figure 6
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Appendix B - Microarray results

Table B.1Gc2- over Ge2""#1/-

Probe set ID GC2E GC™%1E GC2L GC™#1L
Ta.12392.1.S1_at 4 125.4 8.2 184.1
TaAffx.13929.1.A1_at 6 121.1 51 62.4
Ta.22083.1.S1_at 6.7 78.7 4.8 56.2
Ta.16043.1.S1_at 7.2 78.2 6.4 81.3
TaAffx.24740.1.S1_at 3.1 66.6 6.7 96.9
Ta.8447.1.51_x_at 4.4 61.1 2.8 50.3
TaAffx.53897.1.S1_at 3.7 56.2 8 109.9
TaAffx.121275.1.A1_at 4.2 47.6 4.8 59.8
TaAffx.87070.1.S1_at 4.2 43.5 6.3 110.2
Ta.22090.1.S1_at 1.6 40.9 21 25
TaAffx.92004.1.A1_at 3.7 40 54 63
TaAffx.59271.1.S1 at 3.2 38.7 3 33.2
TaAffx.31283.1.S1_at 17 37.1 15 28.6
TaAffx.26265.1.S1_at 2.7 35.7 1.6 44.6
TaAffx.105562.1.S1_at 2 35.7 2.2 24.6
Ta.14274.2.S1_at 2.9 32.7 13 50
TaAffx.22.1.A1_at 14 31.2 4 715
TaAffx.7116.1.S1_at 15 31.1 1.1 12.2
TaAffx.32098.1.S1_at 2.3 29.2 13 14
TaAffx.16883.2.S1_at 1.8 28.9 1.7 29.3
TaAffx.57990.1.S1 at 1.7 27.9 11 46.5
TaAffx.9188.1.S1_at 2.4 25.6 14 48.2
TaAffx.116491.3.S1_at 1.4 23.1 3.1 49
TaAffx.54207.1.S1_at 1.6 20.2 4 46.9

Table B.2Gc2"""%1/- over Gc2-

108



Probe set ID GC2E GC™#1E GC2L GC™#1 L

TaAffx.92710.1.A1_s_at 22.9 2 38.1 1.1
Ta.17978.1.S1_at 12.7 1 14 11
Ta.18672.2.S1_x_at 17.7 1.2 19.6 1.1
TaAffx.108845.2.51_at 21.6 11 19.4 14
TaAffx.80217.2.S1_at 46 3.7 44.1 4.1
TaAffx.81628.1.S1_at 20 17 20.5 17
TaAffx.82452.1.S1 at 30.7 2.7 33.1 2.6
TaAffx.107383.1.S1_at 325 1.2 29.1 1.9
TaAffx.5632.1.S1_at 47.9 21 36.2 2.7
TaAffx.5003.1.S1_at 47.5 0.7 50.8 2.2
Ta.22610.2.S1_at 34.6 1.2 25.1 1.7
TaAffx.120036.1.S1_at 23.3 15 28 2.1
Ta.27548.1.S1_at 20.4 1.6 33.4 2.6
TaAffx.62591.1.S1_at 18.5 0.9 31.8 2.9
TaAffx.91530.1.S1_at 49.6 4.1 61.6 5.4
TaAffx.84214.1.S1_at 51.9 4.8 77.8 6.4
TaAffx.31991.1.S1 at 38.8 3.6 55.8 5

TaAffx.81498.1.S1_at 49.8 25 61.7 6.1
TaAffx.112550.1.S1_at 59.1 5 39.4 2.4
TaAffx.110201.1.S1_at 74.8 7.2 55 4.1

Table B.3Gc2""#1/- early over Gc2- early

Probe set ID GC2E GC™%1E GC2L GC™#1L
Ta.24618.2.S1_s_at 832.1 35353.8 39500.3 43462.1
TaAffx.59835.1.S1_x_at 98.5 34703.9 37961.2 34047.1
Ta.3079.1.S1_x_at 695.8 33074.4 37331.3 35805.8
Ta.3542.1.51_at 90.2 30812.1 35292.2 36279.9
Ta.3485.1.S1_at 238.9 30260.6 38044.2 35612.4
Ta.3079.2.51_s_at 1658.8 30082.5 35315.8 37610.6
Ta.3079.1.S1_at 503.3 29107.8 30368.7 29334.5
Ta.3079.2.51_x_at 797.1 26585.3 29145.3 33233.3
Ta.24618.2.S1_at 230.7 23442.7 31724.9 28989.9
AFFX-Ta_Sucsyn_3_at 1796.1 22916.4 32064.3 21863.3
Ta.1725.1.S1_at 733.7 20608.5 24098.1 23456.3
Ta.4274.1.51_at 1425.2 18196.4 27655.5 18408.8
Ta.4536.1.A1_at 1283.9 16242.2 25622.9 13728.2
TaAffx.106036.1.S1_at 134.4 15734.3 21137.3 7713.4
TaAffx.10772.1.A1_at 1132.8 15628.6 17539 16105.6
Ta.10648.1.S1_x_at 754 15548.7 19637.7 12018.6
Ta.4411.1.S1_at 277 13899.7 20098.1 15994.1
Ta.3409.1.51_at 4.1 13614.2 18809.5 7524.4
TaAffx.78658.1.S1_at 512.3 13461.5 18939.2 14442.2
TaAffx.105858.1.51_at 47.5 13355.4 24290.7 16876.6
AFFX-Ta_Sucsyn_M_at 533.6 12947.5 17169.3 7253.4
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TaAffx.12525.2.A1_at
Ta.8871.1.A1_at
Ta.19013.1.S1_at
Ta.11015.1.S1_at
TaAffx.88201.1.A1_at
TaAffx.9509.1.S1_at
TaAffx.93263.1.A1_at
Ta.998.1.A1_at
Ta.11362.1.A1_at
TaAffx.10772.1.A1_s_at
Ta.18070.1.S1_at
TaAffx.86985.1.S1_at
Ta.14461.1.S1_x_at
Ta.26042.1.S1_at
TaAffx.92366.1.S1_at
Ta.24037.1.A1_at
Ta.8871.2.S1_at
TaAffx.114330.1.S1_at
Ta.92.1.S1_s_at
Ta.4219.2.51_a_at
TaAffx.12525.1.S1_at
Ta.5563.1.51_at
Ta.3869.1.S1_at
Ta.10648.2.S1_x_at
TaAffx.129145.2.51_at
Ta.18070.1.S1_x_at
Ta.10532.1.A1_s_at
TaAffx.87036.2.51_s_at
Ta.12339.1.S1_at
TaAffx.5529.1.S1_at
Ta.24801.1.S1_at
TaAffx.93191.1.S1_at
TaAffx.13704.2.A1_at
Ta.9577.1.S1_at
Ta.8413.1.A1_at
TaAffx.130510.1.S1_at
Ta.12339.1.51 s at
Ta.5888.1.51_s_at
Ta.1869.1.S1_at
Ta.10656.1.S1_at
TaAffx.66052.1.S1_at
Ta.20686.1.A1_at
Ta.9172.1.S1_at
Ta.11389.1.A1_at
Ta.3347.1.A1_at
Ta.21881.2.S1_a_at

314
166.1
128
174.9
233.1
9.5
135
950.1
665.1
766.3
752.2
34.9
470.3
588.4
310
24.3
10.3
11.1
395
18.3
141.6
139.9
57.1
285.6
324
567.9
300.8
152.8
82.3
194
317.3
82.7
445.1
418.8
339
341.9
131.4
5.2
66.2
138.3
64.1
20.3
57.5
207.7
41.4
56.9

12665.5
12259.6
12139.5
11482
11425.7
10798.6
10527.9
10274
8944.7
8646.6
8319.7
8252.1
8060
7838.6
7550.6
7511.7
74015
7320.9
72776
7239.1
7107.3
6873.1
6702
6621.5
6499.3
6391.3
6131.8
6084.8
5833.5
5154.9
4930.4
4923.4
4664.8
4640.5
4534
4395.7
4206.4
4163.4
4102.2
3827.2
3600.7
3588.6
3535.9
3528.7
3500.6
3360.6

17228.1
18247.3
19216.4
14692.2
12004.4
27621.6
18713.5
11536.5
13627.7
11754.8
5512.1
16487.1
10911.2
9644.9
11300.3
10621.4
8784.2
13385.4
12085
24425.6
8558.5
11086.8
9943.7
8103.9
9634.7
5460.6
201.6
9805
7213.1
8477.1
1854.2
5511.6
6178.2
6139.3
7819.9
6527.4
5719.2
4331.8
4792.6
3135.3
3967.4
7591.9
4267.7
2140.9
2714.6
6643.6

110

8790.2
9169
10563.5
11243.2
6876.4
19657.8
11695.7
10984.2
10687.6
9858
3662.7
11370.4
4233.2
8087.7
4145
3025.4
3963.7
7450.4
4978.3
20169
4193.5
7409
5974.3
31734
7154.7
3332
112.3
5991
5399.3
7063.7
383.4
4276.7
3648.7
3382.8
4445.6
5313.2
3270.7
1641.3
1421.7
2155.8
3355.3
5065
2060.4
1955.8
1424
4258.3



Ta.28479.1.S1_at
TaAffx.32486.1.S1_at
Ta.3924.1.A1_at
TaAffx.54414.1.S1_at
Ta.23407.1.S1_at
Ta.3432.1.51_at
Ta.9172.1.51_x_at
Ta.24738.3.A1_at
TaAffx.105521.1.S1_at
TaAffx.87061.1.S1_at
TaAffx.96188.1.S1_at
Ta.21591.1.A1_s_at
Ta.6213.1.S1_at
TaAffx.70822.1.A1_at
Ta.11411.1.A1_at
TaAffx.9019.1.S1_at
Ta.10853.1.S1_at
Ta.202.1.S1_at
Ta.9765.1.51_x_at
Ta.13941.1.S1_at
AFFX-Ta_Sucsyn_5_at
Ta.23832.1.S1_at
TaAffx.128418.32.S1_at
TaAffx.87245.1.S1_at
TaAffx.59885.1.S1_at
TaAffx.82312.1.S1_s_at
Ta.10746.1.S1_at
TaAffx.37720.1.S1_at
Ta.6019.1.S1_at
Ta.8879.1.A1_at
TaAffx.120444.1.A1_at
TaAffx.12039.1.S1_at
Ta.25958.1.A1_at
TaAffx.114275.1.S1_at
Ta.201.1.S1_at
Ta.16018.1.S1_at
Ta.1454.1.51_x_at
Ta.24738.2.S1_x_at
Ta.24332.1.S1_at
Ta.15373.2.S1_x_at
Ta.13503.1.S1_at
Ta.1454.2.51_x_at
Ta.13573.1.A1_s_at
TaAffx.131309.1.S1_x_at
Ta.22916.1.S1_x_at
Ta.4439.1.A1_at

111.7
239.2
185.9
3.8

280

49.6
29.9
187.6
80.8
216.8
37.2
77.8
76.5
7.3
47.3
34.4
206.3
9.8
5.8
159.8
88.1
63.3
39.7
59.3
48.3
6.4
115.3
18.7
114.6
30.5
67.7
32.1
65
118.4
135.1
11.4
45
14
3.9
86.4
76.6
25.3
86.1
17.8
109.5

3326.3
3265.5
3232.3
3096.8
2951.2
2838.2

2825.9
2762.2
2755.9
2739.1
2697.7

2681
2668.8
2603.9
2546.7
2534.4
2478
24359
2317.6
2302.3

2266.5
2196.5
2178.2
2141
2128.3
21254
1967
1888.1
1866.7
1835.7
1813.6
1720.6
1704.2
1699.8
1666.1

1607
1601.8
1595
1583.1
1583.1
1525.8
1448.6
1443.2
1440.9

1426.4
1321.9

3801.9
6565.4
5733.9
4240.7
4455.5
1640.8
3847.2
2014.3
101.3
4110.9
7898.3
3105.1
2826.6
1744.8
2744.2
2432.2
1500.7
973.1
2834.4
4388.1
1724.4
3615
3998
1224.3
3490.8
2704.1
2322.2
1405.6
2477.6
3684.6
1767.9
2138.2
1348.8
2902.8
415.5
2034.7
1551.9
1272.9
449.3
7966.3
1639.5
1458
1691.9
1983.9
4418.5
1177.4

111

3154.8
3528.1
3064.7
2180.6
1764.8
1179.7
1920.7
1190.4
87.4
2026.7
4668.1
1406.2
1085
1186.4
1082.3
1587.3
732
197.2
1139.6
1332.3
687.9
3327.2
2270.5
762
2363.5
892.6
641.2
1107.8
1195.3
1336.9
1905.4
1142.6
1248.8
1742.7
90.3
1534.5
792.9
593
163.5
5236
694.3
752.9
3725
1202.7
3074.2
797.4



Ta.5951.1.51_x_at
Ta.13573.1.A1_at
Ta.9399.1.S1_at
Ta.9765.1.51_at
TaAffx.65033.1.A1_at
TaAffx.16775.1.A1_at
Ta.16788.1.S1_at
TaAffx.114207.1.S1_at
Ta.5951.1.S1_at
TaAffx.106029.1.S1_at
TaAffx.106136.1.S1_at
Ta.27095.1.S1_at
Ta.21385.1.51_x_at
Ta.13641.1.A1_at
TaAffx.122511.2.51_at
Ta.18237.1.S1_at
Ta.712.1.S1_s_at
TaAffx.7032.1.S1_at
TaAffx.113314.1.S1_x_at
Ta.28621.1.S1_at
Ta.22760.1.A1_at
TaAffx.87185.1.S1_at
Ta.24832.1.51_s_at
Ta.4188.1.A1_at
Ta.25909.1.A1_at
Ta.11659.1.A1_at
Ta.15373.1.S1_at
Ta.1057.1.A1_x_at
Ta.7000.1.A1_x_at
TaAffx.16032.1.A1_at
Ta.25964.1.A1_at
Ta.15373.2.S1_at
TaAffx.118353.1.A1_at
Ta.30892.1.S1_at
Ta.4144.1.S1_at
Ta.7000.1.A1_at
Ta.13454.1.S1_at
Ta.27661.2.S1_at
Ta.3643.1.S1_at
Ta.3869.2.51_at
Ta.13988.1.S1_at
Ta.8665.1.S1_at
TaAffx.113701.1.S1_at
TaAffx.91293.1.A1_at
Ta.15373.3.S1_at
TaAffx.33701.1.S1_at

10.8
61.3
87.7
8.1
86.8
89.2
47.8
64.5
79.8
49.3
36
12
19.6
11.7
4.6
41.7
7.9
19.1
79.4
12.8
28.4
6.3
34.4
7.1
67.2
10
13.8
12.6
10.6
16.4
6.4
9.3
14.4
63.4
52.8
78.2
48
56
9.2
1.9
13.6
39.9
15
8.6
46.3
35.8

1313.2
1299.7
1286.6
1250.7
1203.2
1199.4
1177.7
1177.6
1169.7
1147.1
1134.3
1114.2
1085
1043.4
1030.8
1027.8
1023.2
990.9
959.9
912.6
910.8
892.7
885.1
877.4
859
858.9
858.5
854.4
850.8
845.1
833.4
824.8
814.2
809.1
801
799.4
796.5
778.6
749.9
724.5
658.1
656
651.6
650.1
643.7
620.9

1067
2254.6
3306
1619.7
1358.3
1615.4
1928.6
3353.8
1163.6
1747.2
1283.3
1642.7
1434
950.3
3686
1122.6
1406.5
1001.8
1757.7
657.4
1142.6
1953.7
710.9
2013.5
23111
601.9
2357
911.8
983.7
1011.8
588.6
4810.5
1532.5
864.9
1065.3
1071.9
2379.6
309.5
568.2
490.5
1137.8
180.7
456.7
767.8
4700.6
1156.5

112

501.9
451
1759.2
450.2
1338.1
1191.1
1176.2
2581
4727
1452.6
1077.3
539.1
1078.4
949.9
1169.5
628.9
418.1
379.4
891.8
595.1
1091.6
17176
545.9
988.8
2077.1
465.9
1517
382.1
145
3433
511
2956.7
784.7
683.9
570.9
209.7
1183.7
139
431.4
518.3
309.2
20.4
404
324.2
2526.4
629.9



TaAfix.64879.1.A1_at
Ta.18223.1.51_at
TaAffx.93411.1.S1_at
Ta.16361.1.51_at
TaAfix.133491.1.S1_x_at
Ta.9898.1.A1_at
Ta.3781.1.A1 a_at
Ta.9142.1.A1_at
Ta.23763.1.51_at
TaAfix.32354.1.51_at
TaAffx.65171.2.51_at
TaAffx.70203.1.S1_s_at
Ta.9172.2.51_at
Ta.20402.1.S1_at
Ta.309.1.S1_at
Ta.5597.1.S1_at
Ta.9348.1.S1_at
Ta.14461.3.51_x_at
Ta.5345.2.51_a_at
Ta.4286.1.S1_at
Ta.2632.1.S1_x_at
Ta.12080.1.A1_s_at
TaAffx.59846.1.S1_x_at
Ta.11618.1.S1_at
TaAffx.9296.1.S1_at
TaAfix.64985.1.51_at
Ta.21350.1.S1_x_at
Ta.1630.3.S1_a_at
Ta.24734.1.51_at
Ta.9172.3.S1_at
Ta.27268.1.51_at
TaAffx.105901.1.S1_at
Ta.4375.1.A1 at
TaAfix.119664.1.A1_at
TaAffx.114162.1.51_at
Ta.25999.1.A1_at
Ta.12055.1.S1_x_at
Ta.20778.3.A1_at
TaAfix.79214.1.51_at
TaAfix.12445.1. A1_at
Ta.19014.1.51_s at
Ta.5293.1.S1_at
TaAfix.85830.1.S1_at
Ta.25876.1.A1_at
TaAfix.115935.1.51_x_at
TaAfix.119616.1.A1_at

2.3
46.8
22.1
29.3
25.9
7.2
1.6
16
12.3
24.9
40.6
28.3
15.9
44.6
141
235
17.8
18.9
30.5
40.7
30
294
4.7

27.1

8.3
2.3
15.3
5.4

1.8
12.3
28.9
13.6
5.1
26.5
28.6
31.7
15.9
3.6
11
53
22.9
12.9
125
121

596.4
581.7
579.2
574.8
572.8
560
551.2
543.9
535.4
528.3
517.6
512.3
502.2
484.1
4773
4721
4635
455.6
450.7
431.9
414.4
406.9
395.1
386.1
382.7
378.2
365.9
362.1
356.1
355
350.3
350.3
345.2
338.8
335.2
328.4
3233
3215
319.4
317.2
3125
294.1
2925
292.3
277
2732

3117
7287
412.3
668.3
902.9
885.3
2200.6
526.6
327.7
702.3
832.1
1437.7
651.6
748.6
1643.8
409
531.6
553.5
618.6
635.9
7.2
529.4
2142
392.4
386.7
401.8
11.4
495.4
13455
4255
367.2
335
1673.7
296.1
348.7
3158
391.8
255.8
860.3
444.4
211.1
199.5
296.9
258.1
293.8
487.7

113

350
689.4
642.1
587.8
493.3
278.4
1043.3
354.9
270.2
339.1
707
433.6
3114
723.8
367.5
175.1
366.5
483.6
647.4
229.7
8.8
290.2
120.3
265.7
131.3
208.6
65.8
171.4
661
222.8
256.5
339
1227.1
282.2
331
226.1
240.7
273.5
435.6
244.3
116.7
153.6
172.2
144.6
352.2
530.5



TaAffx.43554.1.S1_at
Ta.22954.1.51_a_at
TaAffx.17164.1.S1_at
Ta.9172.3.S1_x_at
TaAffx.131697.1.S1_x_at
TaAffx.65556.1.S1_at
TaAffx.12182.1.S1_at
Ta.28063.1.S1_x_at
Ta.3778.1.S1_at
TaAffx.59666.1.S1_at
TaAffx.59890.1.S1_x_at
TaAffx.131697.1.S1_s_at
Ta.1566.1.A1_at
Ta.11168.1.A1_x_at
TaAffx.82113.1.S1_x_at
TaAffx.112202.1.S1_s_at
TaAffx.42438.1.A1_at
Ta.22954.1.S1_at
TaAffx.27163.1.S1_at
Ta.27457.8.S1_x_at
TaAffx.91995.1.A1_at
Ta.5331.1.A1_x_at
Ta.24110.1.A1_s_at
TaAffx.57201.1.S1_at
TaAffx.111156.1.S1_at
TaAffx.59890.1.S1_at
Ta.5491.1.A1_at
TaAffx.90174.1.S1_at
Ta.18232.2.51 a_at
Ta.11168.1.A1_at
TaAffx.59797.1.S1_at
TaAffx.59917.1.S1_at
Ta.3941.1.A1_at
Ta.14483.1.S1_x_at
Ta.30494.1.A1_at
TaAffx.113805.1.S1_at
TaAffx.110321.1.S1_at
TaAffx.122944.1.S1_at
TaAffx.35581.2.S1_s_at
Ta.5650.1.S1_a_at
Ta.16013.1.S1_at
Ta.19998.1.S1_at
Ta.21314.1.S1_x_at
Ta.3428.1.S1_s_at
Ta.8964.1.A1_at
TaAffx.114252.1.S1_at

3.6
20.2

3.2
5.3

9.4
6.2
13.1
15.6
10.9
13.6

23.3
16.1
245
19.3

24.3
17.6

17.5

20.8
8.8
9.8

13.9
21.2

7.8
17.2
55
12.9

7.5
16.9
6.7

10.1
14
2.8
17.5
7.4
74
7.6
18.3
17.6
17.8
18.2
12.5

273.1
266.4
266.3
263.7
258.6
258.2
257.2
253
251.7
251.3
249.9
249.2
248.8
246.7
246.2
245.6
243.1
242.9
2425
242
235
234.8
233.6
229.6
226.8
218.3
213.4
212.7
210.6
206.7
204.5
203.3
202.1
200.4
197
196.9
196.5
195.6
194.4
193
193
188.1
186.5
185.9
184.4
184.4

3.2
381.8
265
329.9
366.7
237.2
246.9
226.8
98.2
371.9
466.3
621.5
197.3
590.7
216.9
61.6
172.2
266.2
135.5
76.5
538.4
35.5
131.5
88.8
89.3
165.5
28.5
252.6
322.1
476.8
249
167
159.4
166.9
118.1
228.9
134.3
148
131
341.9
459.9
136.6
72.7
182.6
286
166

114

5.5
147.4
128.2
144.1
111.4
183.3
104.6
275.4
2253
330.4
419.7
306.8
140.1
396.6
325.6
17
301.7
80.6
124.7
59.4
161.1
6.9
8.6
44
93.6
34.7
14
56.4
304.6
493.8
325.9
83.9
231.7
20.7
151.4
2249
69.1
101.5
38
180.7
247.9
162.8
41
26.1
2185
140.4



Ta.28508.1.S1_at
TaAffx.70573.1.S1_at
Ta.28756.3.51_x_at
TaAffx.92552.1.S1_at
TaAffx.59846.1.S1_at
Ta.22516.1.S1_at
Ta.1967.1.51_x_at
TaAffx.78656.1.S1_at
Ta.881.2.S1_x_at
Ta.28942.2.A1_at
TaAffx.131379.1.A1_at
Ta.11464.1.A1_at
TaAffx.106865.1.S1_at
Ta.16046.1.S1_at
TaAffx.616.2.51_s_at
TaAffx.58783.1.S1_at
TaAffx.133664.1.S1_at
Ta.23823.2.S1_at
Ta.20093.1.S1_at
Ta.22954.2.S1_x_at
Ta.19210.1.A1_at
TaAffx.15009.1.S1_at
Ta.19525.1.S1_at
TaAffx.128682.3.A1_at
Ta.18926.1.S1_at
TaAffx.107877.1.S1_at
Ta.10560.2.51_x_at
Ta.11600.1.A1_at
TaAffx.120138.1.A1_at
TaAffx.52141.1.S1_at
Ta.29365.1.51_x_at
Ta.10042.1.S1_at
TaAffx.27822.1.S1_at
TaAffx.9641.1.S1_at
TaAffx.9518.1.S1_at
Ta.1725.3.51_at
Ta.27457.1.S1_x_at
Ta.17827.1.S1_at
TaAffx.56820.1.S1_at
Ta.1057.1.A1_at
Ta.7401.3.51_x_at
TaAffx.58927.1.S1_at
TaAffx.12558.1.A1_at
Ta.27744.1.S1_x_at
TaAffx.108455.1.51_at
TaAffx.107027.1.S1_at

15.8
16.6
17.4
5.4
3.1
7.1

125
4.4
2.1
5.6
18
12.2
4.8
8.9
135
14
11.7
135
7.9
4.7
13.8
11.9

11.8
9.6
9.5
11.4
4.2
14.7
3.6
10.9
11.7
11.8
2.9

5.9
12.3
9.2
10.8

5.9
105
4.5
115

178.6
178.5
177.6
175.8
174.8
172.5
171.4
171.3
170.4
169.2
169
168.6
168.3
166.8
166.4
165.4
164.6
161.2
160.6
160
158.4
156.1
156
155.6
154.6
154.1
153.7
153.7
149.5
149.2
148.8
146.1
144.6
141.4
141
140.7
138.5
135.3
135.1
134.7
134.5
134.3
133.8
133.6
133.5
133.3

266.6
109.2
106.7
181
103.4
114.8
3.4
80.6
174.8
30.8
39.7
249.9
79.3
497.4
80
158.2
61.7
35.3
125.8
237.3
141.9
169
75.4
139.9
193.5
103.6
123.8
206.5
1089.9
76.4
403.6
23.3
3.1
111.9
579.5
830.8
18.5
88.6
165.2
431.9
165.9
76.6
118.4
40.8
16.9
75.5

115

276.4
125
44.2
115.5
354
118.4
22
12.2
107.8
21
2.3
220.5
133.5
406.5
46.3
104
201.8
15.2
205.6
166.2
39.2
140.1
6.5
84
46.1
158.2
92.4
138.7
338.3
37.4
188
33.9
8.2
71.1
451.4
507.2
66.7
135
73
88.4
135.3
95.9
145.4
41.8
42.5
129



Ta.2904.1.S1_at
Ta.1282.4.S1_at
TaAffx.120389.1.51_s_at
TaAfix.58282.1.51_at
Ta.13191.2.51_x at
TaAfix.54060.1.S1_at
TaAffx.8335.1.S1_at
TaAffx.105764.1.S1_at
TaAffx.113255.1.S1_at
TaAfix.84557.1.51_at
Ta.14164.1.51_s at
TaAfix.42799.1.51_at
Ta.8255.1.A1 at
Ta.13232.1.51_at
Ta.20722.1.51_at
TaAfix.70904.1.A1_at
Ta.30408.1.A1_at
Ta.22981.3.51_a_at
Ta.27754.2.51_x_at
TaAfix.28992.1.51_at
Ta.5571.1.S1_at
TaAffx.7030.1.S1_at
Ta.10528.2.S1_at
TaAfix.12481.1.S1_at
Ta.8604.1.A1_at
Ta.4843.2.51_at
TaAfix.51521.1.S1_at
Ta.3812.3.S1_at
Ta.26978.1.A1_at
TaAfix.23900.1.S1_at
Ta.25039.2.51_at
Ta.5150.1.S1_at
TaAfix.83223.1.51_at
Ta.16956.1.A1_at
Ta.20361.1.A1_at
Ta.2746.2.S1_x_at
TaAffx.105543.1.S1_at
TaAffx.106230.1.S1_at
TaAffx.62609.1.S1_at
Ta.1700.1.S1_at
TaAffx.114256.2.S1_at
TaAffx.7434.1.S1_at
Ta.5497.1.A1 x_at
TaAfix.85652.1.51_at
Ta.12188.1.A1_at
TaAffx.9566.1.S1_at

5.6
9.1
11.7
11.3
11.9
10.5
7.7
11.5
6.1
10
6.2
5.3
11

10.7
4.5

5.2
5.6
8.9
6.8
1.7
10.3
8.8

8.3
7.3
7.9
8.9
5.2

21
10.9
7.4

4.5
4.8
5.4
9.9
9.4
10

2.8
9.7
7.2
8.2
0.8

132.3
131.2
130.7
126.8
125.1
123.3
122.1
121.7
121.1
120.8
120.6
119.7
118.8
118.5
117.6
116.5
116.1
115
113.9
113.7
113.3
113
112.3
1121
111.4
111.3
110.7
110.6
110.5
110.3
109.6
109.4
109.1
108.3
108.3
106.6
106
105.6
105.4
104.9
104.2
104.1
103.1
102.9
102.8
102.3

178.9
290.7
152.7
95.1
129.3
46.1
192.9
129.7
66.5
86
50.2
58.9
9.6
286.3
139.5
85.4
57.7
78.5
42.5
18.8
660.4
85.1
128.8
10.4
73.1
12.5
143.2
1266.8
118.2
39.2
118.8
83.8
79.6
140.2
8.8
68.5
2.8
170.9
96.5
80.3
164.9
23.2
48.8
36.6
86.8
41.3

116

179.3
104.3
120.6
164.4
190.5
4.9
51.4
1535
7.1
86.8
5.3
95.6
19.3
204.9
124.2
69
85.4
67.3
10.7
11.3
335.7
14.4
145.1
6.9
10.8
18.7
114.2
1017
86.5
74.9
1232
443
79.6
40.6
475
30.2
4.2
109.1
5.4
90.1
30.1
6.1
495
103.4
67
74.7



TaAffx.113607.2.S1_at
Ta.30934.1.A1_at
TaAffx.28505.1.S1_at
Ta.19210.1.A1_x_at
TaAffx.105516.1.S1_at
TaAffx.5530.1.S1_at
TaAffx.15836.1.S1_at
TaAffx.80350.1.S1_at
TaAffx.58536.1.S1_at
TaAffx.81300.1.S1_at
TaAffx.117195.1.S1_at
TaAffx.11994.1.S1_at
Ta.22184.1.51_at
Ta.12340.1.A1_at
TaAffx.51591.1.S1_at
TaAffx.37197.1.A1_at
TaAffx.128643.5.S1_at
Ta.17557.1.S1_at
Ta.25471.1.51_at
TaAffx.51313.1.S1_at
Ta.22363.1.51_at
TaAffx.119521.1.S1_at
TaAffx.65939.1.A1_at
TaAffx.143995.19.A1_at
TaAffx.111334.1.S1_at
Ta.10390.1.S1_at
Ta.21711.1.51_at
Ta.4073.3.S1_a_at
TaAffx.55056.1.S1_at
Ta.25800.1.A1_x_at
TaAffx.84034.1.S1_s_at
Ta.19805.2.S1_at
TaAffx.80550.1.S1_at
Ta.25932.1.A1_at
TaAffx.25313.1.S1_at
Ta.10251.2.S1_at
Ta.26999.1.S1_x_at
TaAffx.114344.1.S1_at
TaAffx.116158.1.S1_at
TaAffx.17421.1.A1_at
Ta.14269.1.A1_at
TaAffx.98425.1.S1_x_at
TaAffx.55262.1.S1_at
TaAffx.161.1.S1_at
TaAffx.109525.1.S1_at
TaAffx.104885.1.S1_at

10

3.7
9.2
4.6
4.5
51
7.5

6.4
8.5
3.1
8.7

5.6
55
9.3
4.1
7.7
3.8
7.8
5.3
3.8
3.7
9.3

5.9
7.1
4.3
7.8

8.9

7.1
7.4

8.4
7.5
4.6
4.9
4.9
8.1
6.2
5.3
3.8
2.2
55
7.5

101.2
101
101
100.7
100.3
100.2
100.1
100
98.6
98.6
98.3
98.2
97.3
97.2
96.6
96.4
96.2
95.9
95.7
94.5
94.4
94.2
93.9
93.5
93.5
92.4
91.3
90.5
90.1
90
89.4
88.7
88.7
88.5
88.2
87.8
87.4
86.4
86.2
85.8
84.8
84.7
84.7
83.4
83
82.9

138.5
11.7
112.7
63.4
50.8
13.1
27.8
4.1
31
186
42.7
814
99.8
103.8
41.9
6.2
116
81.1
47.3
131
371.6
334
95.3
57.2
107.7
21.8
48
121.3
7.5
715
207.8
86.2
33.5
90
9.5
10.4
523.8
103.3
145.1
65
11.2
222
62.1
35.2
39.4
27

117

13.3
1151
58.7
119.1
67.5
11
18.5
8.2
20.9
1015
13.7
711
124.9
72.4
25.2
11.3
138.9
17.1
12.6
63.2
285.3
83.6
68.5
93.3
133.6
2.9
55.8
46.7
20.7
66.3
73
42.2
18.4
73.8
36.1
102.9
231.6
29.2
35.6
9.6
3.4
48.8
29.6
12.2
84.5
23.8



Ta.12228.1.A1_at
TaAffx.106117.1.S1_at
Ta.3640.2.51_s_at
TaAfix.84937.1.51_at
Ta.9251.2.A1_at
TaAfix.31625.1.51_at
TaAfix.30561.2.A1_at
Ta.2167.2.51_at
Ta.8400.1.A1_at
Ta.9212.2.51_at
Ta.4063.1.S1_at
TaAffx.110208.2.A1_at
Ta.13161.2.A1 s at
TaAfix.70447.1.A1_at
TaAfix.15436.2.51_at
TaAfix.121181.1.S1_at
Ta.16709.1.S1_at
Ta.14578.1.S1_at
TaAfix.25664.1.S1_at
TaAffx.8970.1.S1_at
Ta.6239.3.S1_x_at
Ta.15619.1.S1_at
Ta.19461.1.51_at
Ta.29607.1.S1_at
Ta.4371.3.S1_at
TaAfix.26518.1.51_at
TaAfix.31447.1.S1_at
Ta.1338.1.S1_at
Ta.11022.1.S1_x_at
TaAfix.50101.1.S1_at
Ta.9274.3.51_s_at
TaAfix.113282.1.51_s_at
Ta.8748.1.A1 at
TaAfix.506.1.A1_at
Ta.14383.1.A1_at
Ta.9990.2.S1_at
TaAffx.25602.1.S1_s_at
Ta.26148.1.51_at
Ta.25635.2.51_at
TaAffx.93376.1.S1_x_at
Ta.5636.2.51_x_at
Ta.15441.1.51_at
Ta.761.1.S1_at
TaAfix.85834.1.51_at
Ta.24660.2.A1_at
TaAfix.4412.1.51_s_at

5.3
4.3
6.5
5.8
6.5

7.3
3.8
4.4
3.6

11
4.1
7.6
7.7
6.3
17
7.7
3.7
6.4

4.4
7.1

1.2

7.1
4.6

6.9
3.8
5.1
6.4
2.9
6.7

6.2
6.2
6.9
3.7
4.8
5.3

3.5

82.7
82.4
82.3
81.8
81.5
81.2
81.1
80.9
80.5
80.4
80.3
80.3
80.1
79.9
79.8
79.5
78.8
78.2
77.6
77
76.6
76.3
76.2
75.2
75.1
74.7
74.5
743
74.3
74
73.8
73.6
73.6
734
73.2
72.8
72.7
72.6
71.7
71.6
71.2
711
71
70.8
70.6
70.6

84.4
91.8
77.2
94.6
52.8
a7
9.4
156.1
98.7
5.2
346

850.4
1151
72.4
64.8
64
63.2
128.2
76.5
77.5

274
9.8
85.9
62.5
106.7
28.5
20
86.3
42.4
3.1
49.1
112.3
15.7
11.1
20.1
146.2
2.9
30
70.6
35.4
11.6
106.9
43.7
9.5

118

71.2
65.9
34.4
83.2
28.4
33.7
21
161.5
61.4
22.9
54.5
36
454.7
58.8
83.4
70.6
49.1
114.6
99.3
53.3
72.3
12.2
79.4
13.6
46.3
30.2
122.3
9.9
6.5
69.3
6.9
18.8
19.3
129.1
14.3
22.9
2.3
84.9
11.3
108.2
102.6
29

121.3
11.8
16.5



TaAffx.122333.1.S1_at
TaAffx.23665.1.S1_at
Ta.1149.1.A1_at
TaAffx.128713.1.S1_at
TaAffx.54378.1.S1_at
TaAffx.32390.1.S1_at
TaAffx.106905.1.S1_at
Ta.303.1.S1_x_at
TaAffx.77603.1.S1_at
Ta.17681.1.S1_at

4.2
4.8
2.8
3.9
3.9
4.4
3.7
5.9
1.6
5.3

TaAffx.128414.147.S1_x 5.8

at
TaAffx.131747.1.S1_x_at
Ta.17452.1.S1_at
TaAffx.110017.1.S1_at
Ta.19368.1.S1_at
Ta.12805.1.S1_at
TaAffx.12088.2.51_at
TaAffx.107992.1.S1_at
Ta.8027.2.51_at
Ta.12520.1.A1_at
TaAffx.31831.1.S1_at
TaAffx.116833.1.S1_at
TaAffx.8951.1.S1_at
Ta.5200.1.A1_at
Ta.18693.1.A1_at
TaAffx.84393.1.S1_at
TaAffx.27005.1.S1_at
Ta.12302.1.A1_at
Ta.16388.1.S1_at
TaAffx.29052.2.51_at
TaAffx.85486.1.S1_at
Ta.22466.1.S1_at
Ta.21069.2.51_a_at
TaAffx.55076.1.S1_at
Ta.22565.1.S1_x_at
TaAffx.107508.2.S1_at
Ta.3827.1.S1_at
TaAffx.53704.1.S1_at
TaAffx.104648.1.S1_at
TaAffx.9192.1.51_at
Ta.178.2.S1_x_at
Ta.20602.1.S1_at
TaAffx.64719.1.A1_at
TaAffx.84028.1.S1_at
Ta.20768.1.S1_at

34
5

5.6
3.4
4.1
49
3.3
4

24
4.5

6.2
5.9
53
5.3
3.7
5.4
3.7
3.7
2.6
6.1
51
4.9
3.9
5.7
4.5
6.1
2.9
2.8
3.6
5.2
4.9
2.6
5.3

70.5
69.7
69.6
69.5
69.5
69.3
69.2
69.1
68.8
68.6
68.6

68.4
68.3
68.3
68.2
67.9
67.7
67.4
67.4
67.3
66.8
66.4
66.4
65.9
65.8
65.8
65.6
65.4
65.1
65.1
64.9
64.7
64.6
64.5
63.8
63.8
63.6
63.6
63.5
63.1
62.7
62.7
62.4
62.3
62.2

75.4
55
76.3
54.4
33.6
76.3
18.8
7.5
40.9
76.8
11.2

8.9
49.9
9.8
35.7
26.7
50
17.6
36.6
43.9
46.5
27.1
61.8
49.5
57.3
6.7
140.5
68.1
10
29.8
25.7
88.2
52
34.3
67.9
63.2
11.9
12.8
50.7
49.7
1.6
17.9
41.6
9.5
86.7

119

74.5
15.9
8.4
21.9
64
6.8
13.6
7.9
43.4
87.2
73.6

1.8
42.7
47.3
3.7
94.4
90.1
51
90.6
43
33.3
81.7
38.6
70.3
79
30.2
97.7
68.1
40.8
10.2
8.6
101
40.3
69.3
53.3
18.7
97.2
70.1
47.5
38.8
3.1
57.1
43.7
20.6
117.7



Ta.1729.3.A1_at
TaAffx.112026.1.S1_at
Ta.23693.1.S1_at
Ta.27744.2.51_a_at
TaAffx.16062.1.A1_at
TaAffx.110663.1.S1_at
Ta.27576.1.A1_at
TaAffx.65642.1.S1_at
Ta.28063.2.S1_at
TaAffx.84095.1.S1_at
Ta.27557.1.51_at
TaAffx.113461.1.S1_at
Ta.26145.1.A1_at
TaAffx.105712.1.S1_at
Ta.11690.1.S1_at
TaAffx.97381.2.51_at
TaAffx.108275.1.S1_at
Ta.13069.1.A1_at
TaAffx.26981.1.S1_at
TaAffx.110174.1.S1_at
TaAffx.113486.2.S1_at
TaAffx.56450.1.S1_at
TaAffx.108638.1.S1_at
TaAffx.111829.1.S1_x_at
Ta.5257.2.51_x_at
Ta.24736.1.S1_at
Ta.26973.1.51_at
TaAffx.87036.2.S1_at
TaAffx.81495.2.S1_s_at
Ta.21213.1.S1_x_at
TaAffx.112386.1.S1_at
TaAffx.24723.1.S1_at
TaAffx.24287.1.51_at
Ta.19477.3.51_x_at
Ta.15159.1.S1_at
TaAffx.60746.2.A1_s_at
Ta.9086.3.S1_at
TaAffx.78273.1.S1_at
TaAffx.5059.1.51_at
Ta.4048.3.S1_at
TaAffx.23112.1.S1_at
TaAffx.84466.1.S1_at
Ta.16896.1.A1_at
Ta.9336.2.S1_x_at
TaAffx.25732.1.51_at
TaAffx.8946.1.A1_at

4.9
1.8
5.1
4.4
0.7
5.4
4.4
2.8
2.6
5.8
1.2
3.4
5.6
4.4
4.1
2.3
1.9

5.3
2.3
4.5

3.3
3.4
3.8
13
5.5
1.9
4.5
14
4.2
4.6
4.9
34
5.3
2.3
5.5
5.1
14
53
2.3
1.8
4.5
4.9
4.8
3

62.2
61.6
61.2
61.1
60.6
60.4
60.2
60.2
60.1
60
59.9
59.9
59.7
59.6
59.5
59.2
58.8
58.7
58.6
58.6
58.4
58.4
58.1
58
57.8
57.5
57.5
57.4
57.4
57.1
57
56.7
56.5
56.4
56
55.8
55.7
55.6
55.6
555
55.2
55
54.8
54.8
54.7
54.6

35
4.9
24.4
80
38.1
58
83.1
43
203.6
44
144.8
23.7
65.5
58.2
306.1
86.3
431
17.4
25.4
41.9
63.8
62.1
50.4
13.7
29.2
66.2
88.2
74.3
19.2
66.2
51.6
15.2
15.5
30
455
19.8
50.4
35.7
10.7
12.2
14.6
61.1
12.6
39.5
15.6
37.6

120

56.5
7.1
20.4
108.3
51.6
96.8
34.6
3.7
204.3
6.2
18.3
456
80.8
25
93.9
74
19.6
32
5.6
16.1
7.7
53.6
12.8
13.3
56.2
41.9
68.3
77.6
9.1
525
67.6
78
72.3
28
25.9
85.4
27.2
87.3
11.5
8.5
23.7
52
9.2
15.1
86.1
453



Ta.13327.3.51_a_at
TaAffx.55066.1.S1_at
TaAffx.54490.1.S1_at
Ta.1247.1.S1_at
Ta.11776.2.S1_at
Ta.712.1.S1_x_at
TaAffx.25977.1.S1_at
Ta.21124.2.S1_x_at
TaAffx.69846.1.S1_at
Ta.28700.1.S1_at
TaAffx.25475.1.S1_at
TaAffx.38872.2.A1_at
Ta.1938.2.S1_at
TaAffx.58397.1.S1_at
Ta.17177.1.S1_a_at
Ta.28161.2.S1_at
Ta.10216.2.S1_at
TaAffx.82970.1.S1_at
Ta.14595.2.A1_at
Ta.26427.1.A1_at
Ta.18517.1.S1_at
Ta.8877.1.A1_at
TaAffx.92173.1.51_s_at
TaAffx.5470.1.S1_at
Ta.556.1.S1_at
TaAffx.32248.1.S1_at
TaAffx.31630.1.S1_at
TaAffx.112279.1.51_at
TaAffx.128894.1.S1_at
Ta.9038.1.S1_at
TaAffx.110642.1.S1_x_at
TaAffx.82078.1.S1_at
TaAffx.94038.1.S1_at
TaAffx.128619.3.S1_x_at
TaAffx.59568.1.S1_at
AFFX-r2-TagJ-5_at
TaAffx.107556.1.S1_at
Ta.21342.1.S1_x_at
Ta.20596.1.A1_at
TaAffx.84156.1.S1_at
TaAffx.24214.1.S1_at
TaAffx.38194.1.S1_at
TaAffx.5829.1.S1_at
TaAffx.111527.1.51_at
TaAffx.110994.2.51_at
Ta.18675.1.S1_at

25
2.4
1.1
35

2.5
18
2.9

4.2
4.1

4.3
21

2.5

2.3
51
4.3
2.3
4.9
4.1
4.3
4.1
2.6
2.9
11
1.9
3.8
4.3
4.1
4.5
1.7
3.4
3.8
3.8
4.4
4.7
4.8
2.4

2.3
3.1
3.1
4.8
3.6
3.3
3.4

54.1
53.9
53.9
53.8
53.8
53.7
53.7

53.5
53.4
53.3
53.2

53
52.9
52.9

52.8
52.8
52.7
52.7
52.6
52.6
52.6
52.6
52.5
52.3
52.2
52.2
52.1
52.1
52
51.7
51.5
51.2
51.1
51
50.8
50.7
50.5

50.4
50.3
50.2
50.2
49.9
49.9
49.7
49.6

49.5

16.6
12.9
15
34.6
40.9
62.4
4738
10.2
13.2
8.4
8.3
38.4
9.4
a7
78.3
59.8
71.4
28.8
35.6
13.8
15.9
18.3
43
2.7
50.7
23.1
10.7
25
24.1
29.1
8.3
37.4
71.9
73.9
40.4
21.8
75.7
21.4
5.9
59.1
22.1
21.1
34.9
6.2
5.5
86.6

121

8.7
35
3.8

15.3
65
91
37
22.1
78.1
28
31.7
61.7
68
72.2
19.3
57.4
7.6
9.7
13.1
5.7
472
13.4
7.2
1.4
51.8
80.2
17.7
54
53.4
60.9
42
69.3
477

44
61.8
5.3

27.4
47.9
44.2
3.3
22.2
11.7
29.6
3.4



Ta.24632.1.S1_at
TaAffx.136701.3.S1_x_at
TaAffx.71684.1.A1_at
TaAffx.28302.2.S1_at
Ta.9084.2.S1_at
Ta.6059.1.S1_at
Ta.21438.2.A1_x_at
Ta.22711.1.51_at
TaAffx.85843.1.S1_at
Ta.8082.1.A1_at
TaAffx.6128.1.51_at
Ta.26359.1.A1_at
TaAffx.120174.1.S1_at
Ta.16858.1.S1_at
TaAffx.108225.1.S1_at
TaAffx.111067.3.S1_at
TaAffx.83988.2.51_at
Ta.24179.3.51_at
TaAffx.81914.1.S1_at
Ta.25886.1.A1_at
Ta.9005.2.S1_at
TaAffx.37201.1.S1_at
TaAffx.109002.1.S1_at
TaAffx.53419.1.S1_x_at
TaAffx.31404.1.S1_at
TaAffx.57100.1.S1_at
Ta.26902.1.S1_at
TaAffx.81379.1.S1_at
Ta.9401.3.S1_x_at
Ta.17775.1.51_at
Ta.4969.2.51_x_at
Ta.13008.1.S1_at
Ta.14965.2.S1_at
Ta.15432.1.S1_at
TaAffx.8301.1.51_at
Ta.4141.1.A1_at
Ta.17212.1.51_at
TaAffx.128798.2.S1_x_at
TaAffx.57703.1.51_at
Ta.26615.1.A1_at
TaAffx.47704.1.51_at
Ta.20117.1.S1_at
Ta.15422.1.51_at
TaAffx.79972.1.S1_at
TaAffx.111759.2.S1_at
Ta.3466.1.S1_at

1.8
3.1
35
34
34
4.5
2.2
3.7
0.8
4.2
33
2.2
33
3.6
2.3
1.7
4.7
3.3
2.8
45
4.4
42
1.3
4
4.2
31
3.2
2.2
2.9
3.7
25
2
3
2.1
4.4
2.3
25
35
3.6
2.6
2.9
2.8
3.3
3.7
4
2.9

49.3
493
49.1
49
48.9
485
48.4
483
483
48.2
48.2
48.1
48
47.9
47.8
478
478
4738
47.7
476
47.4
47.4
47.3
473
473
473
471
471
46.8
46.8
46.8
46.7
46.6
465
46.4
46.1
46.1
46.1
45.9
458
45.8
456
456
456
455
453

29.6
15.6
42.2
87.2
6.8
41.6
0.8
79.7
2.1
4.8
19.1
4.7
2.4
6.5
47.7
57.8
66.1
92.8
30.6
10.4
72.9
11.7
4.3
11.7
5.8

8.4
30
43.9
17.5
2.3
4.1
3.6
9.7
92.6
4.5
23.7
3.6
11.2
7.9
38.6
29.4
50.4
315
53.2
10

122

2.6
32
11
70.8
16.6
32.6
25
7.8
9.8
14.2
10.9
12.8
6.4
50.7
43.3
30.9
31.9
38.3
80.5
46.2
62.9
17.2
34.1
13.8
3.3
39.7
50.3
26.2
30.1

3.8
18.2
5.1
22.6
34.8
7.6
3.4
18.5
6.8
15.2
5.1
32.4
44.8
67.3
34.4
14.1



Ta.25755.2.A1_x_at
TaAffx.89472.1.S1_x_at
TaAffx.8413.1.S1_at
TaAffx.82080.1.S1_at
TaAffx.23383.1.S1_at
TaAffx.8712.1.S1_at
TaAffx.58912.1.S1_at
TaAffx.131298.1.S1_at
Ta.16996.1.S1_at
TaAffx.111048.1.S1_at
Ta.6020.3.S1_at
Ta.4516.1.A1_at
TaAffx.80573.1.S1_at
Ta.26134.1.A1_at
Ta.14946.1.S1_at
TaAffx.111476.1.S1_at
TaAffx.55231.1.S1_at
TaAffx.71465.1.S1_at
TaAffx.28598.1.S1_at
TaAffx.26106.1.S1_at
TaAffx.113192.1.S1_at
Ta.5263.1.S1_at
TaAffx.131043.1.S1_at
TaAffx.135168.5.51_at
TaAffx.38186.1.S1_at
TaAffx.107998.1.S1_at
TaAffx.108400.1.S1_at
TaAffx.82624.1.S1_at
Ta.28398.2.51_x_at
TaAffx.80584.1.S1_at
Ta.18334.1.51 s at
TaAffx.64059.1.S1_at
TaAffx.56398.1.S1_at
TaAffx.76.1.51_at
Ta.590.2.S1_x_at
TaAffx.6710.1.S1_at
TaAffx.7497.1.S1_at
Ta.8553.1.51_at
TaAffx.83100.1.S1_at
TaAffx.105416.1.S1_at
TaAffx.6251.1.S1_at
TaAffx.81506.1.S1_at
Ta.19253.1.S1_at
TaAffx.86295.1.S1_at
Ta.6269.2.51_x_at
TaAffx.50271.1.S1_at

4.4
1.3
24
2.9
25
3.7
4.1
1.6
1.6
2.2
3.8
4.4
3.8
3.9
2.9
3.3
11
3.1
3.3
2.4
3.8
3.4
1.8
1.6

35
2.9

3.7
3.7
3.3

1.9
3.2
3.7
3.3
3.2

3.2

2.3
3.8
3.1
3.4
3.7
4.1

453
45
45
44.9
44.8
447
44.7
447
44.4
443
443
44.2
44.2
44.1
441
44.1
44
43.9
43.9
43.9
43.9
436
436
436
435
435
433
433
432
432
431
431
43
427
427
427
426
425
425
42.4
423
422
421
421
42
42

17.6
17.2
7.2
23
20.7
5.2
37.1
36.7
23.7
83.8
20.5
92.9
44
11.1
7.2
29.3
29.3
11.6
40
20.5
28.9

31.5
28.8
12.3
31
25.9
1.8
43.6
6.3
64
90.5
29.9
7.6
24.6
67.6
38.9
24.7
4.2
43.9
55.1
18
3.9
2.8
50.5
16

123

39
18.7

14.6

25
40.6
58.6
55.5
49.4
161.2
31.9
8.2
7.7
3.4
4.6
1.9
6.6
35
65.1
10.7
38.3
44.4
3.6
52.1
10.4
55
52
28.5
2.8
18
82.5
36.4
32.1
9.4
32.9
19.8
5.7
7.2
45.6
8.7
7.9
17.7
70.5
41.8



Ta.27064.1.51_at
TaAffx.111495.1.S1_x_at
Ta.27571.1.51_at
TaAffx.31688.1.S1_at
TaAffx.12607.1.S1_at
TaAffx.86325.1.S1_at
TaAffx.26458.1.S1_at
TaAffx.54386.2.51_at
Ta.6025.2.51_at
TaAffx.112897.1.S1_at
Ta.21682.1.S1_x_at
TaAffx.83284.1.51_s_at
TaAffx.80831.1.S1_at
TaAffx.53057.1.S1_at
TaAffx.129494.1.S1_at
TaAffx.30561.1.S1_x_at
TaAffx.109049.1.S1_at
Ta.27865.1.A1_at
Ta.22630.1.S1_at
TaAffx.29085.1.S1_at
TaAffx.57969.1.S1_at
TaAffx.2929.2.A1_at
TaAffx.9092.2.51_at
Ta.11428.1.A1_at
TaAffx.105828.1.S1_at
TaAffx.113947.1.S1_at
Ta.8117.1.S1_at
Ta.24662.1.A1_at
TaAffx.31590.1.S1_at
Ta.16933.1.S1_at
Ta.16190.1.A1_x_at
Ta.9975.2.S1_at
TaAffx.13367.1.A1_at
TaAffx.32060.1.S1_at
TaAffx.54491.1.S1_at
Ta.8304.1.S1_a_at
Ta.26347.1.A1_at
TaAffx.119923.1.A1_at
TaAffx.5802.2.51_at
TaAffx.81277.1.S1_at
Ta.10099.1.S1_at
TaAffx.80605.1.S1_at
Ta.20928.2.A1_at
Ta.18398.1.S1_at
TaAffx.121567.1.S1_at
TaAffx.23849.1.S1_at

3.8
3.8
2.3
2.7
4.1
0.6
3.4
2.8
3.7
4.1
3.5
3.7
2.2
2.7
3.7
2.1
1.3
1.8
0.8
25
3.9
3.3
3.9
3.8
2.7

1.6
15
3.2
3.6
1.6

3.2

3.8
21
2.7
3.1
15

2.8
2.9
35

1.2
25
13

41.9
41.9
417
41.7
416
415
415
415
41.4
41.4
413
411
41
40.8
40.7
40.7
40.7
40.5
40.4
40.2
40.2
401
39.9
39.8
39.8
39.7
39.6
39.5
39.4
39.3
39.3
39.3
39.3
39.2
39.1
39
39
39
39
38.9
38.7
38.7
38.6
38.4
38.3
38.3

32.2
15.8
4.6

14.1
93.7
21.8
56.7

39
39.4
55.5
38.8
1.7
24.4
47.4
27.7
17.1
46.9
46.6
44
11.5
475
18.2
82.6
16
37.4

7.3
19.4
7.2
39.5
42.5
32.8
33.1
4.1
34.6
4.1
11.8
131
21
34.3
6.6
36.3
27.4
2.2
4.9
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7.8
49.1
5.2
11.2
95.2
48.1
65.3
2.1
63.2
55.7
5.5
9.1
14.3
36.2
27.8
19.4
5.7
73.3
48.2
4.3
17.5
58.6
11.1
3.9
10.5
50.4
11.5
39.2
36.8
42.1
19
4.6
44.8
41.1
7.2
3.4
7.1
12.9
14
2.8
76.4
13.2
20.9
8.1

4.8



TaAffx.83141.1.S1_at
Ta.775.1.A1_at
TaAffx.111313.1.S1_at
TaAffx.78802.1.S1_at
TaAffx.85382.1.S1_at
Ta.15547.1.S1_at
TaAffx.9061.2.51_at
Ta.30507.1.S1_at
TaAffx.32378.1.S1_at
Ta.5490.3.S1_at
Ta.21362.2.51_x_at
TaAffx.108836.1.S1_at
Ta.30765.2.51_s_at
Ta.30633.1.A1_at
Ta.27806.1.A1_at
TaAffx.26778.1.S1_s_at
TaAffx.118625.1.S1_at
Ta.10826.1.A1_a_at
Ta.11962.1.A1_at
Ta.16845.1.S1_at
Ta.27882.1.S1_x_at
TaAffx.38592.1.S1_at
TaAffx.26414.1.S1_at
TaAffx.112375.1.S1_at
TaAffx.64652.1.S1_at
TaAffx.58211.1.S1_at
TaAffx.27074.1.S1_at
RPTR-Ta-X58791-1_s_at
TaAffx.52278.1.S1_at
Ta.1106.1.A1_at
TaAffx.5261.1.51_at
TaAffx.128729.1.S1_at
Ta.15668.1.S1_at
Ta.6093.2.S1_at
Ta.4797.2.51_at
Ta.1682.1.S1_at
TaAffx.50233.1.51_at
TaAffx.83806.1.S1_at
Ta.10617.2.51_x_at
Ta.408.2.S1_at
TaAffx.78900.2.51_at
Ta.24799.1.A1_at
Ta.1727.1.A1_at
TaAffx.82306.1.S1_x_at
TaAffx.59228.1.S1_at
Ta.24496.1.S1_at

3.6
17
3.6
1.7
1.4
3.3
3.5
14
3.4
1.9
2.8
2.6
3.5
2.3
1.2

0.9
2.9
2.6
0.9
13
2.4
21
2.8
3.1
11
1.8
13
2.9
1.7

2.4
2.9
1.7
1.9
2.9
2.7
13
3.2
25
2.1
2.3
2.9
18
2.6
1.2

38.3
38.1
38
37.7
37.7
37.6
37.6
37.4
37.2
37.1
37.1
37.1
37
36.9
36.9
36.9
36.8
36.7
36.6
36.4
36.1
35.9
35.9
35.7
35.5
35.3
35.3
35.2
35.2
34.9
34.9
34.8
34.8
34.8
34.6
34.5
34.3
34.2
34.1
33.7
33.6
33.4
33.4
33.4
33.4
33.3

7.1
3.6
7.3
49.5
19.8
15.3
29.9
103.8
36.2
8.8
2.8
37.1
8.1
214
4.8
11
2.7
9.2
40.5

22.3
39.9
14.7
96.5
11.3
10.3
16.9

36.8
26.7
8.5

30.9
2.4

25.5
1.6
40
2.7
8.1
4.5

6.1
5.9
28.5
22.3
129.4

14.8
8.5

125

1.6
3.4
6.4
102.6

34.6
21.3
80.5
15.7
18.9
2.8
17.2
8.8
17
241
0.6
20.7
7.4
46.8
29.5
4.6
16.2
9.2
6.6
24.7
77.4
3.8
6.8
18.8
30.9
19.7
6.4
71.2
4.7
11.9
6.6
24
2.3
35
23.9
18.5
6.1
28.6
235

20.2



TaAffx.38105.1.A1_at
TaAffx.78291.1.S1_at
Ta.26492.1.S1_at
TaAffx.86316.1.S1_at
TaAffx.86540.1.S1_at
TaAffx.81642.1.S1_at
TaAffx.30607.1.S1_at
Ta.13949.1.A1_at
Ta.6278.3.51_at

TaAfix.120321.1.A1_s_at

TaAffx.85802.11.S1_at
Ta.9957.1.S1_at
Ta.13391.1.S1_at
TaAffx.112708.1.S1_at
TaAffx.31810.1.S1_at
Ta.28316.2.51_x_at

TaAffx.128414.42.S1_at

Ta.28061.2.S1_at
TaAffx.85397.2.51_at
TaAfix.12323.1.A1_at
Ta.5662.3.A1_x_at
TaAfix.31651.1.S1_at
Ta.25659.1.A1_at
TaAfix.97045.1.51_at
TaAfix.24062.1.S1_at
TaAfix.84648.1.51_at
TaAfix.78193.1.S1_at
TaAfix.78595.1.51_at
Ta.29955.1.A1_at
Ta.11272.2.51_at
Ta.22361.1.51_at
Ta.11899.1.A1_at
Ta.4081.3.S1_at
Ta.27229.1.A1_at
Ta.10919.1.S1_at
TaAfix.28557.1.51_at
Ta.13341.2.51_x at
TaAfix.58033.1.51_at

TaAfix.109794.1.S1_x_at

TaAffx.28222.2.S1_at
TaAffx.25725.1.S1_at
TaAffx.54299.1.S1_at
TaAffx.4382.1.S1_at
TaAffx.109978.2.51_at
TaAffx.1849.1.S1_at
TaAffx.7479.1.S1_at

1.9
2.3
2.6
3.2
2.3
2.9
1.7
11
1.8
2.8
1.8

2.9
3.2
1.7
2.8
2.8
14

2.8
2.2
0.7
2.6
0.8
24
2.8
21
15
25

2.7

2.2
15
1.9
2.9
0.8

2.9
1.8
2.2
2.4
2.3

2.6

33.2
33.2
331
33
32.6
325
325
32.3
32.3
32.3
32.3
32.2
32.2
32.2
322
32.1
32
31.9
31.8
317
31.7
31.6
315
314
31.3
31.3
31.2
311
31
31
30.9
30.8
30.8
30.7
30.7
30.6
30.5
30.5
30.5
30.5
30.4
30.4
30.3
30.2
30
30

60
6.8
51.3
25
17.8
20.4
18.3
17.4
27.1
34
1.8
39.4
7.3
8.2
7.2
2.7
14.8
3.2
24.9
10.2
2.2

35.8
10.5
9.2
9.3
7.2

10.5
13.9
49.6
13.6
9.2
5.3
24.4
55
2.9
27.6
14.7
8.7
7.6
25
7.2
15.1
19.7
28.4

126

43.6
27.7
37.9
11.4
38.1
45.4
43.9
16.2
2.4
3.6
1.8
4.6
16.6

3.2
20.1
10.9
6.1

44.6

9.8
10.4

32.1
85.6
17
19.1

32.7

9.3

22.6

22.2
24.1
12.7

28.4
34
11.3
2.9

6.8
4.5

10
4.5

74.5

8.4

3.6

4.7
30.4

2.2

14



Ta.963.3.S1_at
TaAffx.85049.1.S1_at
Ta.4117.1.S1_at
TaAffx.26805.1.S1_at
Ta.24738.1.51_x_at
Ta.13076.1.S1_at
Ta.17483.1.S1_at
TaAffx.30781.1.S1_at
TaAffx.112773.1.S1_at
Ta.4306.1.S1_at
TaAffx.46015.1.A1_at
Ta.22461.2.S1_at
Ta.16385.1.S1_at
Ta.9664.2.A1_at
TaAffx.98423.1.A1_at
TaAffx.6820.1.S1_at
Ta.20650.2.S1_at
TaAffx.96538.1.S1_at
TaAffx.55604.1.S1_at
TaAffx.113419.1.S1_at
TaAffx.117141.1.S1_at
TaAffx.31824.1.S1_at
TaAffx.117280.1.S1_at
TaAffx.79711.2.51_at
Ta.26563.1.S1_at
Ta.10243.2.51_at
TaAffx.92860.2.51_at
Ta.18530.1.S1_a_at
TaAffx.104761.1.S1_at
TaAffx.31746.1.S1_at
TaAffx.25602.1.S1_x_at
Ta.24934.2.51_a_at
Ta.4554.2.51_at
Ta.16779.2.51_x_at
Ta.29602.2.51_a_at
TaAffx.81595.1.S1_at
Ta.14866.1.S1_at
TaAffx.85884.1.S1_at
Ta.10092.1.S1_at
TaAffx.50141.3.S1_s_at
TaAffx.132498.1.S1_at
TaAffx.6187.1.S1_at
TaAffx.108841.1.S1_at
TaAffx.112828.1.S1_at
TaAffx.86449.3.51_at
TaAffx.12145.1.S1_at

21
2.9

25
15
2.1
15

2.6
2.8
2.6

2.3

2.2
0.9

15

2.4

25
1.7

2.3

1.4
1.9
2.1

1.7
2.8

15
1.3
1.6

2.7

13

2.7

0.9
2.4
24
1.7
2.7
2.6

15
1.8
1.2
13
25
2.1
1.9
14
1.4
2.2

30
29.8
29.7
29.6
29.5
29.3
29.2
29
28.9
28.7
28.7
28.7
28.7
28.7
28.6
28.6
28.5
28.4
28.4
28.3
28.3
28.3
28.3
28.3
28.2
28.2
28.1
27.8
27.7
27.7
27.5
274
27.2
27.2
27.2
27.2
271
27.1
27
27
26.9
26.9
26.9
26.8
26.8
26.8

3.1
8.1
155
6.6
19.9
11.6
19.7
23.8
2.9
17
13.3
23
5.3
6.1
26.7
2.8

7.3
35.8
12.8
5.6
4.3
31
37.6
3.2
29.1

52.2
34
27.4
16

20.2
2.3

28.6

21.9
9.4
22.3
59.5
7.2
37.3
35
2.7
6.5
7.3
5.1
20.2

127

10
8.3
23
3.8
20.5
2.1
42.6

6.3
2.3
60.1
52.1
4.2
5.9
36.6
2.4
1.6
33.9
36.5
9.5
3.1
3.7
62.2
10.7

51.5
5.6
4.7
9.8
5.6
11.3
3.9
22.8
32.4
16.3
2.4
2.7
12.3
15.7
18.7

8.2
33.6
19.9
5.3
5.8



TaAffx.83275.3.51_s_at
Ta.17697.1.S1_at
Ta.21115.3.A1_s at
TaAfix.12279.2.51_at
TaAffx.57988.1.51_at
Ta.3743.1.A1_s_at
Ta.16714.1.51_at
Ta.28606.1.A1_at
Ta.23031.1.A1_at
TaAfix.93270.1.A1_at
TaAffx.30492.1.51_at
TaAfix.111106.1.S1_at
TaAffx.24038.1.S1_at
TaAfix.25951.1.S1_at
TaAffx.85001.1.S1_at
Ta.30538.1.S1_at
TaAffx.106000.1.S1_at
Ta.15654.1.S1_at
Ta.3419.3.51_at
Ta.28547.1.S1_at
Ta.22433.1.51_at
TaAfix.77596.1.51_at
Ta.22415.1.51_x_at
TaAfix.31925.1.51_at
Ta.5873.1.S1_x_at
Ta.22428.1.51_at
TaAfix.80687.1.S1_at
TaAfix.110081.1.S1_x_at
TaAffx.6790.1.S1_at
TaAfix.119327.1.A1_at
TaAffx.82807.1.S1_at
TaAfix.77834.1.51_at
TaAfix.1861.5.51_x_at
Ta.26744.1.A1_at
TaAffx.11930.2.51_at
TaAfix.114312.1.S1_x_at
TaAfix.81088.1.S1_at
Ta.20624.1.S1_at
TaAfix.29286.1.51_at
TaAfix.28482.1.51_at
Ta.23293.1.51_at
Ta.24690.2.S1_at
Ta.5898.1.S1_at
Ta.18878.1.S1_at
TaAffx.129484.1.A1_at
TaAfix.30021.1.S1_at

1.9

2.4
2.2
21
2.4
2.3
1.8
11
25
1.7
0.7
1.7
1.4
2.3
15

1.7
12
21
0.4
1.6
2.2
2.2

13
2.3
15
11

1.9

1.8
14
2.2
1.6
1.9
19

21
2.1
0.8
11
21
1.9
0.6
1.8
0.6

26.6
26.5
26.2
26.2
26
25.8
25.8
25.7
25.7
25.7
25.7
255
25.4
25.3
25.2
25
25
24.9
24.8
24.6
24.3
24.2
24.1
24.1
24
24
24
23.6
235
235
235
23.4
23.2
23.1
23
22.9
22.8
22.7
22.7
22.6
22.5
22.5
22.4
22.1
21.9
21.8

10.1
6.1
5.8
61.6
11
35.5
26.3
10.1
12.5
41.3
45.4
10.2
16.7
18.4
24.7
21.6
6.1
17.2
26.5
9.1
15.1
2.3
6.7
19
17.4
56.3
2.4
7.1

5.4
1.6
6.6
9.4
34.2
44.4
8.3
4.4
1.2
6.4
1.7
15.4
7.5
16.5
12.6
20

128

27
12.8
16.2
48.7
8.1
35
33
50.6
7.9
66.5
10.3
8.4
3.8
6.4
4.9
55
4.5
11.9
35.4
5.9
5.5

12.2
22.6
3.6
24.6
2.6
5.1
17
6.8
7.4
25
47.2
24.2
30.7

23.3
22.3

5.9
2.3
56.9

11

2.9

24.6

26.7
3.2
3.3



TaAffx.109621.1.S1_at
TaAffx.52730.1.S1_at
TaAffx.93101.1.S1_at
TaAffx.53532.1.S1_at
Ta.8788.1.A1_a_at
Ta.9944.1.S1_at
Ta.1751.2.51_x_at
TaAffx.72060.1.A1_at
TaAffx.30262.1.S1_at
Ta.27142.1.S1_at
TaAffx.24874.1.S1_at
Ta.87.1.S1_x_at
TaAffx.82672.1.S1_at
TaAffx.113486.1.S1_at
TaAffx.106701.1.S1_at
Ta.12328.1.S1_at
Ta.8486.2.S1_at
TaAffx.113774.3.51_at
TaAffx.105869.1.S1_at
TaAffx.15910.1.S1_at
TaAffx.106318.1.S1_at
TaAffx.110934.1.S1_at
TaAffx.53329.1.S1_at
Ta.17613.1.S1_at
TaAffx.29357.1.S1_at
TaAffx.85616.1.S1_at
TaAffx.120208.1.S1_at
TaAffx.83341.1.S1_at
Ta.686.1.S1_x_at
TaAffx.25963.1.A1_at
TaAffx.57030.1.S1_at
Ta.9346.2.51_at
TaAffx.118497.1.A1_at
Ta.30908.1.S1_at
Ta.28860.1.S1_at
TaAffx.105262.1.S1_at
Ta.23271.2.51_a_at
Ta.12980.1.S1_at
TaAffx.24160.1.S1_at
Ta.10109.2.S1_x_at
Ta.20865.1.S1_at
TaAffx.113469.1.S1_at
TaAffx.55554.1.S1_at
TaAffx.112134.1.S1_at
Ta.18027.1.S1_at
Ta.12381.1.A1_at

0.7
1.9

2.1

11

15
1.9
0.3

1.6
1.3

15
1.7
1.6
1.2
1.7
11

0.7
0.8
0.7
1.2

1.4
1.7
1.7
1.4
0.9
0.8
1.8
14
1.6
1.6
11
1.8
1.6
17
1.8
11
0.9
14
1.4
1.6
0.9

21.8
21.6
21.6
21.4
21.3
21.2
21.2
21.2
20.8
20.7
20.6
20.5
20.5
20.3
20.3
20.2
20.2
20.1
20
19.7
19.7
195
195
19.4
19.4
19.4
19.3
19.1
19
19
19
18.9
18.9
18.8
18.6
18.4
18.3
18.2
18.2
18.2
18.1
18
18
17.9
17.7
17.6

6.1
8.6
23.9

21.6
18.6
2.8
7.8
12
5.8
7.5
2.7

3.8
39.2

4.2
55.9
3.9
3.3
27.1
13
23.6
2.6
68.3
4.4
2.9
3.1
1251.4
34.9
2.5
29.9
19.8
28
19.6
214
10.6
18.9
2.7
4.2
13
25.3
25.9
35.9
7.3
22.2

129

3.7
38.1
52.7
15.6
24.8
30.6
14
24.4
11.3
55
2.3
17
2.1

65.8
3.2
3.6
1.6

15
63
25
315
3.2
45.3
145

7.9
574.8
34.3
4.5
2.9
25.5
5.6
7.6
8.9
4.8
29.8
9.2
17.4
1.8
34.9
44
28.7
15.9
1.7



TaAffx.7107.1.S1_x_at
Ta.10761.1.S1_at
Ta.6877.3.51_at
Ta.1840.1.S1_a_at
TaAffx.36917.1.A1_at
TaAffx.122543.1.S1_at
TaAffx.24732.1.51_at
TaAffx.6422.1.51_s_at
Ta.9923.1.S1_x_at
Ta.16323.2.51_at
TaAffx.29723.1.S1_at
Ta.10276.1.A1_at
TaAffx.54527.1.S1_at
TaAffx.10719.2.51_at
TaAffx.83913.1.51_at
Ta.23290.1.S1_at
TaAffx.109389.1.S1_x_at
Ta.10866.1.A1_at
TaAffx.108626.1.S1_at
TaAffx.81438.1.S1_at
TaAffx.81008.1.S1_at
Ta.22062.1.S1_at
TaAffx.82716.1.S1_at
TaAffx.108274.9.S1_at
TaAffx.122459.1.A1_at
TaAffx.104724.1.S1_at
Ta.16384.1.S1_at
Ta.12959.1.A1_at
Ta.15126.2.51_x_at
Ta.17289.1.S1_at
TaAffx.82074.1.S1_at
TaAffx.25579.1.S1_at
Ta.5049.1.A1_at
TaAffx.128414.54.S1_x_
at
TaAffx.54242.1.S1_at
Ta.21419.1.51_at
TaAffx.102783.1.A1_at
TaAffx.111105.1.S1_at
TaAffx.117200.1.S1_at
TaAffx.98753.1.51_at
TaAffx.80971.1.S1_x_at
TaAffx.111857.3.S1_at
TaAffx.69933.1.S1_at
TaAffx.112541.1.S1_at
Ta.27184.1.51_at

1.2
15
11
13
1.2
1.7
1.7
1.6
1.3
1
1.4
1
1.3
1.4
1.6
13
0.9
1
0.9
0.7
1
15
0.4
1.2
1.2
0.8
0.9
1.3
13
1.2
0.9
11
1.3
0.8

13
11
0.9
11
11
0.8
0.8
0.9
1
1
0.7

17.6
17.5
17.5
17.4
17.4
17.4
17.4
17.3
16.8
16.7
16.6
16.4
16.4
16.4
16.3
16.2
16.2
15.9
15.8
15.5
15.5
15.3
15.3
15.2
15.1
15
14.7
14.5
14.5
14.4
13.9
13.9
13.8
13.6

135
13.1
13.1
13
12.8
121
12
11.8
11.7
11.6
11.1

2.8
15.7
32.5
4.1
4.4
4.2
3.8
20
3.4
8.1
4.9
15
24.8
3.2
69.8
32
19.2
1.6
15
1.9
0.9
15
8.7
54
15.7
3.3
5.1
3.9
30.1
3.5
2.2
21.6
57.6
2.1

29.8
29.8
2.7
5.1
13.8
3.3
62.2
17.1
5.9

38.4

130

9.8

10.8
9.9
55
16.6
18
31.1

21.6
3.9
27.9
1.9
4.6
18
32.9
4.7
2.2
15
3.4
13.6
13
2.8
3.6
15
26.6
7.4
34.4
10
9.1
41.1
4.7
14

7.8
22.6
12.3
23.8
12.3
2.6
115
18.9
21.5
75
15



TaAffx.58861.1.S1_at 0.7 10.1 0.3 0.3
RPTR-Ta-AF292559-1_at 0.8 9.9 17.3 36.6
TaAffx.37427.1.A1_at 0.7 9.9 53.7 26.5
TaAffx.113152.1.S1_at 0.5 9.1 0.1 0.3
Ta.18862.3.S1_at 0.9 9.1 8.8 4.2
TaAffx.38378.1.S1_at 0.3 7.6 14.2 16.1
Ta.18741.1.S1_at 0.6 7.5 12.7 32.2
TaAffx.96931.2.S1_at 0.5 6.2 26.7 2.5
TaAffx.4060.1.A1_at 0.2 5.2 5.4 1.7
Ta.17417.1.S1_at 0.1 1.2 10.7 1.1
Table B.4Gc2- early over GE™'#1/- early

Probe set ID GC2E GC™#1 E GC2L GC™%#1 L
TaAffx.12865.1.S1_at 960.5 51.7 4.7 17.2
Ta.3611.1.S1_at 904.1 62.5 39.6 78.4
Ta.15832.1.S1_at 746.5 63 47.5 44.8
TaAffx.59898.1.S1_s_at 662.7 37.8 20.9 58.3
TaAffx.113100.1.S1_at 596.8 54.6 89 176.4
Ta.14156.1.S1_at 492 30.8 2.7 35.6
TaAffx.120614.1.S1_at 469.8 43.8 39.7 19.7
Ta.13056.2.A1_at 360.6 14.2 6 26
TaAffx.58299.1.S1 x_at 338.1 18.1 153.4 39.1
TaAffx.9378.1.S1_at 328.9 16 6.9 18.3
Ta.21427.1.S1_at 285.2 6.4 23.7 19.5
TaAffx.57418.1.S1_at 273.7 22.2 71 77.8
TaAffx.51327.1.S1_at 257.8 16.4 2 4.3
TaAffx.27500.1.S1_at 257.7 22 162.4 288.4
TaAffx.55901.1.S1_at 242.8 20 72.4 126.2
TaAffx.31324.1.S1_at 242.7 20.1 61.5 74.1
TaAffx.32413.1.S1_at 198.6 17.2 6.2 14.5
Ta.3561.1.A1_at 198 16.9 13.5 18.1
TaAffx.38536.1.A1_at 194.8 15.2 4.5 3
TaAffx.54727.1.S1_at 194.3 15.2 37.6 117
Ta.5503.1.S1_s_at 186.2 5.6 10.4 11.5
TaAffx.121733.1.S1_at 183.8 15.2 11.3 18.1
Ta.15217.1.S1_at 180.1 16.2 158.7 20.8
Ta.6668.2.S1_at 177.6 11.1 18.7 16.7
Ta.17785.1.S1_at 177.1 15 163.1 222.9
Ta.2990.1.S1_at 177.1 5.6 3.6 2.2
Ta.16070.1.S1_at 172.4 11.6 9.8 15.6
TaAffx.30081.1.S1_at 168.6 10.7 98.1 76
TaAffx.112428.1.S1_at 154.2 3.4 5.6 86.4
Ta.10107.3.S1_at 152.5 6.4 157.9 30.8
Ta.25243.2.S1_at 151.7 15.1 65.8 126.5
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TaAfix.86450.1.51_at
Ta.3535.1.S1_at
Ta.5448.2.S1_x_at
TaAffx.9604.1.S1_at
TaAffx.56645.1.51_at
Ta.4850.2.S1_at
TaAffx.123378.1.S1_at
Ta.5568.2.51_at
TaAffx.76317.1.S1_s_at
TaAfix.66650.1.51_at
TaAfix.78499.1.S1_at
TaAfix.59561.1.S1_at
Ta.7555.3.S1_at
TaAfix.57792.1.51_at
TaAffx.8165.1.S1_at
Ta.4100.1.S1_at
TaAfix.83179.1.51_at
TaAffx.80666.1.S1_x_at
Ta.28983.1.S1_at
Ta.19425.1.S1_at
TaAffx.105474.1.S1_at
TaAfix.86128.1.51_at
Ta.16323.1.51_a_at
TaAffx.6404.1.S1_at
Ta.20517.1.51_a_at
Ta.5847.1.S1_at
TaAfix.107325.2.51_x_at
TaAfix.113127.1.S1_at
TaAfix.47284.1.A1_at
TaAffx.9033.1.S1_at
Ta.9864.1.S1_at
TaAfix.31829.1.51_at
TaAffx.29220.1.S1_at
Ta.29585.2.S1_at
TaAffx.31498.1.S1_s_at
TaAfix.55844.1.51_at
TaAffx.106262.1.S1_at
Ta.15897.1.S1_at
Ta.1031.3.S1_at
TaAffx.7960.1.S1_at
TaAfix.18065.1.51_at
Ta.14344.1.51_at
TaAffx.87253.3.51_at
TaAfix.38829.1.51_at
TaAfix.53294.1.51_at
Ta.13298.1.S1_at

149.9
149.2
148
144.8
143.3
143.2
143
142.7
140.8
139.3
137.2
135.3
134.7
134.6
133.9
133.4
132.5
131
130.2
129.6
128.3
127.1
124
123.4
122.6
122.6
122.2
119.8
119.8
119.1
118.1
116.9
116.2
115.8
114.1
113.1
112
111.9
111.8
111.8
111.3
111.1
110.1
110
109.9
109.7

11.2
5.8
9.3
11.7
12.7
55
10.1
11.7
12.2
111
13.5
3.7
5.6
8.4
11.9
0.7
8.1
12.8
111
12.7
8.6
9.2
8.3
5.1
10.7
11.2
8.3
4.6
10.9
7.6
7.6
10.8
115
9.4
9.9
10.3
2.2

10.9
4.1
10.9

7.2
9.4
7.8
5.9

8.6

425
8.8
75.1
180.9
69.6
19.3
22.6
11.5
14.1
16.5
31
163.9
12.5
27.7
60.4
206.3
65.1
16.8
6.7
17.5
146.4
149.1
14
28.2
10.8
49.9
95.4
41
62.7
18.8
46.3
25.3
126.1
10.8
10.5
14.3
24.3
66.8
28.9
79.9
84
29
44745
54
13.9
109.7

132

38.6
47.1
131.2
212.2
191.5
16.5
19
38.2
106.5
275
33.9
296
83.6
92.1
104
87.1
63.4
59.7
9.2
52.2
155.2
81.6
14.7
17.9
100.4
24.1
55
55
126.7
179.1
25.1
100.5
201.1
135.8
19.6
18.1
52.6
107.5
55.1
82.5
109.2
9.7
2884.1
31.9
29.3
59.8



TaAffx.7239.1.51_at
Ta.30650.1.S1_at
Ta.6223.1.S1_at
TaAffx.27069.1.S1_at
Ta.27259.1.51_at
TaAffx.86807.1.S1_at
TaAffx.38017.1.A1_at
TaAffx.24281.1.S1_at
TaAffx.78732.1.51_at
TaAffx.62693.1.S1_at
TaAffx.85839.1.S1_at
TaAffx.56934.1.S1_at
TaAffx.81144.1.S1_at
TaAffx.22829.1.S1_at
TaAffx.64725.1.S1_at
TaAffx.28365.1.S1_at
Ta.12417.1.A1_at
TaAffx.90179.2.51_s_at
TaAffx.38705.1.A1_at
Ta.24044.1.A1_at
TaAffx.24725.1.51_at
TaAffx.65948.1.A1_at
TaAffx.5502.1.51_at
Ta.10390.2.A1_a_at
Ta.397.1.A1 at
TaAffx.112967.1.S1_at
TaAffx.128712.11.S1_at
TaAffx.118642.1.S1_at
TaAffx.26235.1.51_at
TaAffx.111355.1.S1_at
Ta.5685.1.S1_at
TaAffx.57193.1.S1_at
Ta.25364.1.51_at
TaAffx.31169.1.S1_at
TaAffx.97953.1.51_at
TaAffx.51106.1.S1_at
TaAffx.80327.1.S1_at
Ta.26184.1.S1_at
Ta.26584.1.A1_at
TaAffx.80072.1.S1_x_at
Ta.7967.1.A1_at
Ta.1971.3.S1_at
Ta.7330.1.S1_a_at
Ta.12328.2.A1_at
TaAffx.4858.1.51_at
TaAffx.57188.1.S1_at

109.3
108.6
107.3
107.2
105.8
105

104.8
104.7
104.5
104.3
104.2
103.2
103
102.8
102.6
100.7
99.9
98.9

97.9
97.6
97.1

95.4

95.1
94.1

93.8
93.8
93.7
93.4
92.8
925
915
90.8
90.1
90.1
89
89
88.1
87.1
86.9
86.9

86.8
86.6

86.5

86.3

86
86

7.6
10.1
8.8

5.6
6.9
3.9

4.6
3.7
6.7
8.2
9.4
5.5

7.2
4.3
9.9

6.9
4.2
8.8
3.3
3.6
3.3
8.9
4.6
2.9
3.6

5.3
6.1
7.9
8.2
7.1
4.1
4.8
3.3
5.2

4.7
4.3
8.5
4.3
5.7
5.3
3.3

86.8
50
37

26.1
15.7

31.2

8.8

41.8
70
72
79.2
8.2

68.5
3.9
24.4
14.6

35.6
17.7

98.4
12.4

3.3

40.1

6.8
61.8

31.8
75.2
41.7

14.2
11.6
82.4
23.7

22.6
57.3
38.8

56.1

3.2
11.6
30.2

83.4
148.3

36.8
58.7
4.4

32.7
12.1

133

57
75.2
18.9
55.8
59.7
58.3
39.9
70.3
40.9
20
57.6
54.6
84
54
35.1
36.8
27.9
8.4
75.1

74.1
40.5
311
30.1
28.8
101.2
38
59.1
9.9
10.2
70.8
24.5
26.4
51.7
153
43.8
26.1
48.3
19.4
97.9
113.3
53.2
115
45.8
26.4
6.9



TaAffx.53241.1.S1_at
Ta.18723.2.S1_a_at
TaAffx.26553.1.S1_at
TaAffx.84006.1.S1_at
TaAffx.77811.1.S1_at
TaAffx.85676.1.S1_at
Ta.4660.1.S1_at
Ta.3840.2.51_at
TaAffx.23460.1.S1_at
Ta.26789.1.S1_at
TaAffx.51407.1.S1_at
Ta.20674.2.S1_x_at
TaAffx.121618.3.S1_at
TaAffx.123816.3.51_at
Ta.10.1.S1_a_at
Ta.25675.1.A1_at
TaAffx.87235.1.S1_at
TaAffx.128541.39.S1_at
TaAffx.110720.1.S1_at
Ta.10054.1.S1_at
Ta.6899.3.S1_at
Ta.4218.3.51_at
TaAffx.106028.1.51_x_at
TaAffx.27234.1.S1_at
TaAffx.91968.1.S1_at
TaAffx.24701.1.S1_at
Ta.8284.1.S1_at
Ta.16942.1.S1_a_at
TaAffx.69653.1.S1_at
TaAffx.38749.1.S1_at
Ta.28659.3.51_x_at
TaAffx.128585.4.S1_x_at
Ta.8129.1.51_s _at
TaAffx.30903.1.S1_at
Ta.8281.1.S1_at
TaAffx.80867.1.S1_at
Ta.17756.1.S1_at
TaAffx.1074.1.S1_at
TaAffx.50680.1.S1_at
TaAffx.5846.1.S1_at
Ta.22411.1.S1_at
TaAffx.108668.1.S1_at
TaAffx.37181.1.A1_at
TaAffx.97914.1.S1_at
TaAffx.25367.1.S1_at
TaAffx.54887.1.S1_at

85.4
84.8
84.7
84.3
83.1
83
82.9
82.8
82.5
82.3
81.8
81.7
81.7
81.6
81.4
81.4
81.4
80.3
79.4
79.2
79.1
78.5
78.3
78
78
77.6
775
77.1
76.8
76.8
76.5
76.5
76.2
76
75.6
75.5
75.4
75
74.9
74.6
74.4
74.4
74.3
74.2
73.9
73.8

7.5
2.6
1.8
6.8
7.4
4.4
7.9

5.7

5.9
7.1
8.1
5.6
3.8
7.6
5.4
4.9
5.9
3.7
6.9
18
5.1

4.5
4.6
5.7
5.8
5.7
4.1
6.6
5.9
6.7
6.9
5.3
6.2
5.7

5.3
7.4
5.4
2.2
6.8
3.1
6.4
5.3

42.3
8.3
42.7
41.1
32.2
22.6

6.2

43.4
66.7
48.7
50.2
154.3
8.1

19.1
21.4
6.8

17.8
27.1

17
10.2
39.6
42

313

22.7
8.9
49
11.4
4.4
12.5
10.7
24.1
13.7

413

4.6
447
30.8

39.1
75

8.6
37
3.3

9.3

35.7
29.8
41

134

67.6

44
53.5
68.9
101
37.2
25
58.7
19.1
55.4
52.9
26.5
13.3

36.9
8.1
34
82.7
67.5
28.2
17.1
75.7
9.4
54.9
39
25.3
10.5
52.7
46
18.4
137.7
16.5
243

10.6

5.7
29.3
63.9
11.8
87.6
2.9
12.9
28.5
68.3



TaAfix.56838.1.51_at
TaAfix.31046.1.51_at
TaAfix.87228.1.51_at
Ta.14780.1.S1_at
Ta.7190.3.S1_at
Ta.26474.1.A1_at
TaAffx.83020.2.51_at
TaAfix.35356.1.51_at
TaAffx.85660.1.S1_at
Ta.29460.3.S1_at
Ta.18560.1.S1_at
TaAfix.84344.1.51_at
TaAffx.24573.1.S1_x_at
Ta.3520.1.S1_at
TaAffx.8903.1.S1_at
TaAfix.54318.1.51_at
TaAfix.56982.7.51_at
TaAffx.105909.1.S1_at
TaAffx.86926.1.51_at
TaAfix.30954.2.51_at
Ta.17438.1.51_at
TaAfix.80491.1.S1_at
TaAfix.26866.1.S1_at
TaAfix.55665.2.51_at
Ta.22673.1.51_s at
Ta.15491.1.S1_at
TaAffx.22967.1.S1_at
Ta.27185.1.S1_at
TaAfix.83422.1.51_at
TaAfix.113363.1.S1_at
TaAfix.53168.1.S1_at
Ta.10910.1.A1_at
Ta.5148.1.S1_a_at
Ta.8173.2.A1_at
TaAffx.106854.1.S1_at
TaAfix.53790.1.S1_at
TaAfix.81169.1.S1_at
TaAffx.59206.1.S1_x_at
TaAffx.109038.1.S1_at
TaAfix.32049.1.51_at
TaAfix.53195.2.51_at
TaAffx.9253.1.S1_at
Ta.27952.1.51_at
TaAfix.65239.1.A1_at
TaAfix.85637.1.51_at
TaAffx.9167.1.S1_at

73.8
73.4
73.2
73.1
73
725
72.3
72.3
72.3
72.2
71.7
717
71.5
71.4
71.1
71
71
70.9
69.8
69.7
69.1
69.1
68.5
68.5
68.3
68.3
68
67.8
67.7
67.7
67.5
67.3
67.2
67.2
66.9
66.8
66.3
66.3
66.2
66.1
66.1
65.9
65.8
65.2
65.2
65.2

45
4.6
4.7
6.7
6.3
5.3
2.5
4.3
7.1
5.7
3.8

6.4
4.9
17
3.7
6.4
4.8
6.4
6.9
4.2
4.8
2.7
5.2
4.9
3.2
4.9
25
2.9
5.2
3.5
6.4
6.4
4.3

3.6
2.2
3.2
3.3

5.7
4.5
6.2
4.2
5.8

45.6
14.8
2.7
51.8
67.1
9.1
8.1
a7
12.8
63.7
7.6
48.5
3.1
38.8
35
4.1
31.5
5.8
52.8
4.3
43.3
73.3
6.9

9.3
41.6
3.7

17.4
56.7

11.9
17.5
51.1
29.9
24.8
3.6
10.1
18.5
141
55
9.6
311
58.1
22.9
69.4
44.9

135

335
21.1
9.8
44.3
81.2
55.7
38
96.6
10.2
58.4
6.3
123
4.1
21.9
62.5
47.2
10.1
5.3
84.7
40.6
35
57.4

9.5
40.4
7.5

4.7
14.8

54.8

34.7
16

35.2
a7

13.6
70.6

49.6

4.5
13.1
11.4

38.5

13

7.5
20.1

24.8
81.9



TaAffx.111092.1.S1_at
Ta.9963.1.51_at
Ta.5954.2.S1_at
TaAffx.56854.1.S1_at
TaAffx.57191.1.S1_at
TaAffx.108453.1.S1_at
Ta.9308.3.A1_at
Ta.26377.1.A1_at
TaAffx.59823.1.S1_at
Ta.27559.1.S1_at
TaAffx.79698.1.S1_at
Ta.17233.1.S1_at
TaAffx.81481.1.S1_at
TaAffx.85980.1.S1_at
TaAffx.58906.1.S1_at
Ta.3133.1.S1_x_at
AFFX-r2-TagO-5_at
TaAffx.24911.1.S1_at
Ta.19089.1.S1_at
TaAffx.98090.1.A1_at
TaAffx.23589.1.S1_at
TaAffx.121217.1.A1_at
Ta.1106.2.S1_at
TaAffx.84002.1.S1_at
Ta.147.1.S1_at
Ta.26643.1.A1_at
Ta.17850.1.S1_at
TaAffx.108824.1.S1_at
Ta.20878.3.S1_at
Ta.12851.1.A1_at
TaAffx.71190.1.S1_at
TaAffx.11842.2.S1_at
Ta.4407.2.A1_at
Ta.23967.1.S1_x_at
TaAffx.86371.1.S1_at
TaAffx.59899.1.S1_at
TaAffx.57689.1.S1_at
Ta.19188.1.S1_at
Ta.2919.1.A1_at
Ta.20867.1.S1_at
TaAffx.108528.1.S1_at
TaAffx.30925.1.S1_at
TaAffx.53229.1.S1_at
Ta.10301.1.A1_at
TaAffx.57212.1.S1_at
Ta.4272.1.51_at

65
64.9
64.7
64.7
64.5
64.3
64.1
64
64
63.9
63.7
63.6
63.6
63.6
63.6
63.5
63.3
63.3
63.2
62.4
62.4
62.3
62.2
61.9
61.5
61.5
61.2
61.2
61.2
61.1
60.7
60.6
60.2
60.1
60.1
59.9
59.9
59.7
59.7
59.5
59.5
59.5
59.5
59.4
59
58.9

2.6
5.2

6.3

3.8
21
5.4
3.6
4.6
5.9
3.3
5.7
5.8
3.6
1.8
3.6
5.9
34
3.5
14
2.7
2.9
5.7
3.4
3.7
5.9
2.8
3.3
4.6
15
2.4

4.4
2.9
48
5.8
41
2.7
5.4
3.8
4.9
3.2
5.8

9.9
15.1
61.4
776
6.5
7.8
37.7
62.6
8.3
70.9
23.6
12.4
11.5
475
6.8
2.1
21.5
32.9
6.3
87.3
37.6
5.9
322
27.9
20.9
9.2
21.6
70.1
1.4
19.5
48
47.4
39.8
105.1
16.2
434
19.4
7.9
7.1
67
50.1
71.2
7.1
75.5
22.8
101.3

136

34.7
21.7
10.7
75.1
72.2
31
70.3
10.4
65.8
87.2
7.4
80.3
30.2
19.7
10.1
36.9
54.3
62.3
11.8
58.5
7.7
24.4
417
66.1
53.9
19.3
17.3
18.2
14.8
15.8
13.3
72.2
47
23.3
14.9
22.1
6.8
16
32.2
20.2
16.8
36.2
38.4
73.1
23
16.1



Ta.26699.1.A1_at
TaAfix.12607.2.51_at
TaAfix.56048.1.51_at
Ta.25531.2.A1_x_at
TaAffx.25879.1.S1_x_at
Ta.15394.1.S1_at
TaAffx.108119.1.S1_at
TaAfix.113764.1.S1_at
TaAffx.59060.1.S1_at
TaAfix.82932.1.51_at
Ta.26352.1.A1_at
TaAfix.81466.1.51_at
TaAffx.112764.1.51_at
TaAfix.77695.1.51_at
TaAfix.30642.1.51_at
TaAfix.83636.1.51_at
TaAfix.30338.1.51_at
TaAfix.85962.1.51_at
TaAffx.113058.1.S1_at
TaAfix.78849.1.51_at
RPTR-Ta-U46493-1_s_at
Ta.27542.1.A1_at
TaAffx.112028.1.S1_at
TaAffx.105861.1.S1_at
Ta.12938.1.S1_at
TaAfix.81668.1.S1_at
TaAfix.53858.1.51_at
Ta.30858.1.S1_at
Ta.1875.3.AL_at
Ta.15492.1.A1_at
Ta.10781.1.A1_at
TaAfix.77975.1.51_at
TaAfix.85411.1.S1_at
TaAfix.118664.1.S1_at
Ta.14686.1.S1_at
TaAfix.32174.1.S1_at
TaAfix.58590.1.S1_at
TaAffx.121954.3.S1_at
TaAfix.58548.1.51_at
Ta.22587.2.51_at
TaAffx.107335.1.S1_at
TaAfix.37962.1.51_at
TaAffx.5232.1.S1_at
Ta.14035.1.S1_at
TaAfix.261.1.S1_at
TaAffx.107703.1.S1_at

58.8
58.7
58.6
58.5
58.4
58.3
58.1
58.1
58
58
57.7
57.6
57.6
57.4
57.4
57.4
57.4
57.3
57.2
57.2
57.1
56.9
56.8
56.7
56.7
56.7
56.7
56.3
56.3
56.2
56.2
56.2
55.8
55.7
55.7
55.7
55.7
55.7
55.7
55.6
55.6
55.6
55.5
55.4
55.3
55.3

5.2
3.8
4.5
2.1
4.4
3.6
2.6
15
4.4
2.6

0.8
3.7
4.3
3.1

2.7
35
4.2

55
25
4.9
35
3.8
5.4
4.7
4.1
4.2
4.6
2.7
3.9
17

2.2
3.9
15
4.9
2.6
4.2
3.5
3.2
2.4
4.1

19.1
45.7
4.8
34.4
6.7
137.1
2.9

55.2
24.3
49.8
44.4
37.2
26.4
111
26.1
41.7
49.4
2.9
4.5
28.2
8.9
4.1
24.8
18.4
22.6
10.2
4.2

10.6
21.9
13
74
10.4
28
27.9
47.3
2.7
55
9.5
63.7
6.1
9.9
7.2
17.3
5.2

137

69.6
23
3.6
59.3
16.1
109
23.7
8.3
22.1
11.7
19
19.1
29.8
315
24.9

84
99.4
3.4
2.5

13.5

434
84.5
65.5

4.4
7.7
75.1
25.3

4.6
26.7
11.9

23.5
6.2
64.7
43.2
95.6
89.7
7.8
23.1
62.3
45.9
61.2
20.5
12.6
3.6



TaAffx.22878.2.S1_at
TaAffx.30267.1.S1_at
TaAffx.90216.1.S1_at
TaAffx.104915.1.S1_at
TaAffx.110275.1.S1_at
Ta.17552.1.S1_at
TaAffx.113666.3.51_x_at
TaAffx.128593.2.51_at
TaAffx.42587.1.A1_at
TaAffx.53974.1.S1_at
TaAffx.29385.1.S1_at
Ta.20597.1.S1_at
TaAffx.108105.1.S1_at
TaAffx.77851.1.S1_at
TaAffx.26605.1.S1_at
Ta.26308.1.A1_at
Ta.30672.1.S1_at
TaAffx.7335.1.S1_at
Ta.20874.2.51_x_at
Ta.17546.1.S1_at
Ta.18028.1.S1_at
Ta.12354.2.S1_at
Ta.12647.3.S1_at
TaAffx.53705.1.S1_at
TaAffx.83181.1.S1_at
TaAffx.108211.1.S1_at
TaAffx.84842.1.S1_at
TaAffx.59876.1.S1_at
Ta.278.1.S1_x_at
TaAffx.110716.1.S1_at
TaAffx.77809.1.S1_at
Ta.27520.1.S1_at
TaAffx.26623.1.S1_at
TaAffx.8388.1.S1_at
Ta.15798.1.S1_at
Ta.26198.1.A1_at
Ta.8614.2.51_x_at
TaAffx.30797.2.51_s_at
TaAffx.6123.1.S1_at
TaAffx.53122.1.S1_at
TaAffx.107686.1.S1_at
Ta.5691.1.S1_at
TaAffx.31416.1.S1_at
TaAffx.9012.1.S1_at
TaAffx.92871.1.S1_at
TaAffx.113265.1.S1_at

55.2
55.1
55
55
54.9
54.7
54.7
54.7
54.5
54.4
54.2
54.1
54.1
54.1
54.1
54
53.8
53.7
53.6
53.6
53.5
53.5
53.4
53.2
53.2
52.9
52.9
52.8
52.6
52.6
52.6
52.5
525
52.3
52.2
52.1
52.1
52.1
52.1
52
51.9
51.8
51.7
51.7
51.6
51.6

52.1
3.3
39.9
10.3
53.3
438
8.3
13.1
10
26.4
9.5
38.6
57.2
23
35.8
6.9
317
14.7
6.1
17.5
7.6
20
28.4
408
27.4
49
36.9
49.2
455
428
48
375
38.4
77
6.1
44
102.3
3.2
9.1
16.1
3.1
3.9
8.4
46.6
17.5
39.5

138

13.2
525
54.3
8.9
53.2
95.6
33.9
7.6
64.1
3.4
114
98.2
32.8
67.4
4.1
50.7
47.9
41.8
6.6
11.8
17.5
7.9
82.2
34.8
18.6
5.1
12
10.3
62.4
48.6
4.8
30.8
60.9
24.2
61.3
27.7
99.5
10
6.5
68.6

10.3
10.2
75.6
66.3
42.9



TaAffx.104826.1.S1_at
TaAffx.113032.1.S1_at
Ta.20620.1.S1_at
Ta.20253.1.S1_at
Ta.8611.1.A1 at
TaAffx.112973.1.S1_at
TaAffx.106964.1.S1_at
TaAfix.52381.1.51_at
Ta.6056.3.S1_at
Ta.22659.3.A1_at
TaAffx.39401.1.S1_at
TaAfix.80699.1.51_at
TaAfix.81742.1.51_at
TaAffx.8781.1.S1_at
Ta.23988.1.A1_at
TaAfix.70654.1.A1_at
TaAffx.113138.1.S1_at
Ta.8090.1.A1_at
TaAfix.54440.1.S1_at
TaAfix.128682.2.S1_at
Ta.26630.1.A1_at
TaAfix.53406.1.51_at
TaAfix.83784.1.S1_at
Ta.13485.1.A1_at
Ta.8637.1.S1_s_at
TaAfix.112914.1.S1_at
Ta.25145.1.51_s at
Ta.17784.1.51_at
Ta.1936.1.S1_at
TaAfix.78384.1.51_at
TaAfix.110589.3.51_s_at
TaAfix.82685.1.51_at
TaAffx.111193.1.S1_at
Ta.11486.1.A1_at
Ta.9046.1.S1_at
TaAfix.54078.1.S1_at
Ta.11704.3.A1_x at
Ta.21382.1.S1_at
TaAfix.58964.1.51_at
Ta.23256.3.51_at
TaAfix.37448.1.51_at
TaAfix.52728.1.51_at
TaAffx.30593.1.S1_at
TaAffx.108425.1.S1_at
TaAffx.5349.1.S1_at
TaAfix.112257.1.S1_at

51.6
515
51.2
51.2
51.1
51.1
51.1
51
50.7
50.6
50.6
50.5
50.2
50.2
50.1
50.1
50
49.9
49.9
497
49.7
49.6
49.6
49.5
49.5
49.4
49.3
493
49
49
49
48.8
48.8
48.7
48.6
485
48.4
483
48.3
48.2
48.2
48.2
48.2
48.1
48.1
48

4.2
3.6
2.4
1.8
4.9
4.2
3.3
18
4.5

17
11
3.5
13
3.3
4.4
4.9
2.9
2.7
4.6
18
3.8
3.6
2.3
3.1
1.2
4.4
18
4.8
4.1
4.3
3.3
4.4
3.3
3.2
4.2
4.5
4.2
3.2
3.9
3.2
3.3
3.7
4.6
4.6

2.4
16.1
16.4
2.8
30.5
12.2
11.4
35
33.7
42.7
49.4
35.6
4.5
23.6
4.7
11.1
4.8
46.6
33.3
25
5.1
54
47.3
24.4
51
23.8
3.8
15
10.8
775
13.1
12.8
12.5
9.7
8.7
29.5
6.7

2.8
30.3
21.8
8.5
3.4
9.2
10.7
3.6

139

48.2
6.3
20.7
26

33.8
73.2
54.6

22.6
69.7
6.4

120.9
56.8
72.8
10.1
54.7

2.7

4.4
11.9
3.5
11.2
10.2
19.5
5.9
45.1
17.6
73.1

2.4
17.9

43.6

314
36.4
51
3.7
16.3
23.8
43.8
6.1
47.5
2.5
60.6
77.7
4.3
4.9
2.1
49.8
9.1



TaAffx.78234.1.S1_at
TaAffx.85340.1.S1_at
TaAffx.108734.1.S1_at
TaAffx.38211.1.S1_at
Ta.21709.1.S1_at
Ta.11019.1.A1_at
TaAffx.80791.1.S1_at
Ta.3133.3.S1_x_at
TaAffx.59196.1.S1_at
Ta.9952.1.S1_at
TaAffx.26009.1.S1_at
TaAffx.79041.1.S1_at
TaAffx.57408.1.S1_at
TaAffx.29881.1.S1_at
TaAffx.57603.1.S1_at
TaAffx.111152.1.S1_at
TaAffx.12742.1.S1_at
TaAffx.27142.1.S1_at
Ta.26038.1.A1_at
TaAffx.83850.1.S1_at
TaAffx.55492.1.S1_at
Ta.12787.1.51_at
Ta.21622.1.51_at
TaAffx.84246.1.S1_at
TaAffx.121914.3.S1_at
Ta.5922.1.S1_at
TaAffx.52613.1.S1_at
TaAffx.26959.1.S1_at
TaAffx.24928.1.S1_at
TaAffx.108696.3.S1_at
Ta.22775.3.51_at
TaAffx.85823.1.S1_at
TaAffx.108418.1.S1_at
Ta.14488.2.S1_at
TaAffx.85838.1.S1_at
TaAffx.56198.1.S1_at
TaAffx.83792.1.S1_at
Ta.6916.3.A1_at
TaAffx.56537.2.51_at
TaAffx.85542.1.S1_at
TaAffx.65565.1.A1_at
TaAffx.12181.3.S1_at
TaAffx.5839.1.51_at
TaAffx.51457.1.S1_at
TaAffx.110196.3.S1_at
Ta.26563.2.51_s_at

47.9
478
477
476
476
475
475
475
47.4
473
47.2
47.1
47
46.9
46.9
46.9
46.7
46.5
46.3
46.3
46.3
46.2
46.2
46.1
458
457
456
455
45.4
454
453
452
451
451
45.1
45
45
44.9
44.9
448
44.7
44.7
44.7
44.7
44.6
44.4

1.6
2.6
2.9
4.5
3.8
2.5
15
2.8
2.7
3.6
2.7

4.3
3.7
3.7
3.6
3.9
4.6
4.3
2.8
1.2
44

3.7

2.7
3.7
2.9
3.1
1.6
4.1
4.1
14
2.3
3.2
2.7
3.9
2.7

3.6

14
2.2
3.3
4.4
4.4

5.6
8.9
111

5.3
5.7
2.1
4.6
10.2

56.6
35
3.9
13.2
11.1
24.7
16.1
11.7
4.7
41.6
15
43.5
9.5
2.9
47.8
38.7
14.2
44.6
87
11.7
7.3

20.6
14
2.6
27.6
13.3
63.4
35.8
4.4
16.1
15.2
23.2
37.2
3.5
6.2

140

9.6
11.4
28.7
8.7
13.8
5.6
13
24.9
43
9.9
35.7
8.7
16.8
72.2
54.8
11.1
85
251
37.2
21.7
7.2
18.8
53.8
4.5
25.9
11.8

27.3
92.8
5.4
19
8.6
27.9
18
2.6
8.8
2.8
11.9
7.4
49.2
54.5
44.4
11.8
50.4
14.6
5.4



TaAffx.111013.1.S1_at
TaAffx.6594.1.S1_at
Ta.10100.2.S1_x_at
Ta.5590.3.S1_at
TaAffx.80726.1.S1_at
TaAffx.2515.1.S1_at
Ta.5778.2.51_at
TaAffx.110404.2.S1_at
TaAffx.6263.1.S1_at
TaAfix.84382.1.51_at
Ta.19482.1.51_at
Ta.485.2.S1_at
TaAffx.117169.1.S1_at
TaAfix.81531.1.51_at
TaAffx.31865.1.51_at
TaAffx.83949.1.S1_s_at
Ta.26659.1.A1_at
TaAfix.78852.1.51_at
TaAfix.57233.1.51_at
Ta.7432.2.51_at
TaAffx.8570.1.S1_at
Ta.24114.8.51_at
TaAfix.12830.1.A1_at
TaAffx.128541.8.S1_at
TaAfix.83459.1.51_at
TaAfix.113161.1.S1_at
TaAffx.90215.1.S1_at
Ta.8897.1.A1_at
Ta.15642.1.51_at
TaAfix.118897.1.S1_at
TaAfix.113158.1.51_x_at

RPTR-Ta-XXU09476-1_at

TaAffx.108308.1.S1_at
TaAffx.30988.1.S1_at
TaAffx.132337.1.S1_at
Ta.16200.1.S1_at
Ta.7994.2.51_at
TaAffx.129374.2.S1_x_at
TaAffx.81967.2.51_at
TaAffx.56165.1.S1_at
TaAffx.38460.1.S1_at
TaAffx.111067.1.S1_s_at
Ta.26813.1.A1_at
TaAffx.54085.1.S1_at
TaAffx.117155.2.S1_at
TaAffx.120660.1.S1_at

44.4
44.4
443
443
443
44.2
44.2
44
44
437
436
435
435
435
43.4
433
433
433
433
431
431
427
427
427
42.7
425
425
42.4
42.4
424
42.4
423
423
421
42
42
42
41.9
41.9
41.9
41.7
417
41.7
41.7
416
416

2.5
2.7
2.6
2.6
2.9
3.2
2.6
0.6
2.7
1.4
1.2
3.7
2.9

3.1
4.1
2.8
2.1
24
2.1

1.9
2.6
3.7

2.8
4.1
3.8
2.5
2.8
1.8
2.3
2.4
3.3
3.2
1.3
0.5
3.6
0.8
2.2
3.3
2.3
2.9

12

48.1
1.6
5.2
16.5
46.1
8.8
6.2
16.6
10.3

22.7
8.6
175
60.9
38.9
4.7
79.5
8.4
39.5
9.6
18.1
40.5
20.8

52

5.2
5.4
6.1
20.1
5.7
125
115
25.6
9.3
6.4

4.2
63.9
3.4

35

14.4
34.6
15.4

21

141

32.6
43.9
3.7
27.7
13.3
68.8
73.9
17
1.9
1.7
10.7
19.5
63.9
38
4.2
36.3
18.3
3.9
43.5
16.2
2.8
4.7
23.1
345
12.6
7.7

42.6
55.4
33
28.4
5.7
7.2
35.6
29
15.7

4.8
0.9
35.3
24.9
5.7
39.7
325
17.7

3.6
6.8



Ta.11580.2.S1_at
TaAffx.26067.1.S1_at
TaAffx.24411.1.S1_at
TaAffx.80154.3.S1_at
TaAffx.6797.2.51_at
Ta.15793.1.S1_at
TaAffx.106057.1.S1_at
Ta.4125.1.A1_at
Ta.3235.1.S1_at
TaAffx.86490.1.S1_s_at
TaAffx.53431.1.S1_at
Ta.28162.1.S1_at
TaAffx.105530.1.S1_at
TaAffx.83430.1.S1_at
TaAffx.31349.1.S1_at
Ta.26551.1.A1_at
Ta.20767.1.51_x_at
TaAffx.38234.1.S1_at
TaAffx.27084.1.S1_at
TaAffx.107319.1.S1_at
TaAffx.53174.1.S1_at
Ta.19805.1.S1_at
TaAffx.86158.1.S1_at
TaAffx.12611.1.S1_at
TaAffx.7023.4.51_at
Ta.13319.2.S1_x_at
Ta.27530.1.S1_at
Ta.22987.1.A1_at
Ta.28857.1.S1_at
TaAffx.107478.1.S1_at
Ta.12875.1.A1_at
TaAffx.54017.1.S1_at
Ta.26338.1.A1_x_at
Ta.20663.1.S1_at
TaAffx.29095.1.S1_at
TaAffx.65598.1.S1_at
TaAffx.30831.1.S1_at
Ta.1249.3.S1_at
TaAffx.25029.1.S1_at
Ta.10411.1.A1_at
TaAffx.80705.1.S1_at
Ta.24957.2.A1_s_at
TaAffx.30461.1.S1_at
TaAffx.114092.1.S1_at
TaAffx.8364.1.51_at
TaAffx.50667.1.S1_at

41.4
41.4
41.4
41.4
41.4
413
413
40.9
40.9
40.9
40.9
408
40.7
40.7
40.5
40.3
40.2
40.2
40
40
39.9
39.6
39.6
39.5
39.5
39.4
39.1
39.1
39.1
39
39
39
38.9
38.9
38.9
38.8
38.7
38.6
38.4
38.3
38.3
38.2
38.2
38.2
38.2
38.1

1.3
3.4

4.1
2.1
25

3.8

3.3
0.7
3.9
2.8
25
2.2
2.1
3.2
1.4
35
1.1
1.2
17
2.3
3.1
13

3.6
3.6

1.9
14
3.8
1.8
2.6
2.8

2.8
2.2
2.7
2.1
1.7
0.8
3.1
2.9
18
2.9

16.5
34
771
12.9
3.7
8.6
2.7
40.2
3.9
10.7
1.4
26.5
24.4

145
34.9
5.4
25.6
11.6
14
18.4
2.9
2.1
3.1
10.1

55

11.7
35.3
105

2.7
5.8
4.4
3.7
54.8
2.4
44.5
10.2
32
10.1
0.7
7.6
17.9
32.5
9.3

142

8.4
21.7
28.8
10
49
34.2
8.9
44
23
3.2
1.8
29.3
8.6
40.8
31.1
31.8
428
5.6
436
15
5.5
23.2
1.6
10.3
17.7
26.8
16.8
38.9
8.2
44
10.9
2.1
7.6
3.8
45.4
416
438
51.1
43.4
9.4
7.2
20.6
21.1
10.1
441
35.7



TaAfix.52046.1.51_at
TaAfix.29023.1.51_at
TaAfix.54516.1.51_at
Ta.10643.1.S1_at
TaAfix.56743.1.51_at
TaAfix.56903.1.S1_at
Ta.11465.1.A1_at
TaAffx.5067.1.S1_at
TaAffx.7732.1.S1_at
TaAfix.53724.1.51_at
Ta.3464.1.S1_at
TaAfix.22603.1.S1_at
TaAffx.78001.1.S1_at
TaAffx.113839.1.S1_at
TaAffx.111169.2.S1_at
TaAfix.113274.1.S1_at
Ta.14813.1.51_at
TaAfix.42802.1.A1_at
Ta.9990.1.S1_x_at
TaAffx.8725.1.S1_at
TaAfix.24243.1.51_at
Ta.14815.1.51_at
TaAffx.108644.1.S1_at
TaAfix.56551.1.51_at
Ta.20869.1.S1_at
Ta.14854.1.S1_at
TaAfix.109027.1.S1_x_at
Ta.23904.1.S1_at
Ta.26297.1.A1_at
TaAfix.80858.1.51_at
TaAffx.82923.1.51_at
TaAfix.28132.1.51_at
Ta.23798.1.S1_at
TaAffx.108971.1.S1_at
TaAffx.55677.1.S1_at
TaAfix.111754.1.S1_at
TaAffx.114128.1.S1_at
TaAfix.83664.1.S1_at
TaAffx.6369.1.S1_at
Ta.9396.2.51_at
Ta.20518.3.S1_at
Ta.25912.1.A1_at
TaAfix.53776.1.S1_at
Ta.20841.2.S1_at
TaAfix.85899.2.51_at
TaAfix.128414.56.S1_at

38.1
37.8
37.8
37.7
37.7
37.6
37.5
375
37.4
37.4
37.3
37.3
37.2
37.2
36.8
36.8
36.5
36.5
36.4
36.4
36.4
36.3
36.3
36.3
36.2
36.2
36.1
36
36
36
36
35.9
35.8
35.8
35.8
35.7
35.7
35.7
35.7
355
35.3
35.2
35.1
35
34.8
34.7

0.8
3.1
3.2
3.1
2.3
0.6

1.9
2.1
2.7
2.3
2.9
2.9
3.2
2.6
17

2.3
2.8
12
2.8
13
2.7
2.8
11

2.2
2.4
2.4

3.1
3.2
3.2
1.6
1.7

2.7
1.3
0.7
2.4
2.5
2.1
1.7
3.4
2.6

37.1
21.8
10.1
22.4
10.3
24
7.2
59.8
46
3.4
8.2
5.7
32.2
44
9.5
10.1
31.5
2.7
9.7
28.8
50.5
2.9
4.7
6.3
4.7
22.2
5.3
53
30
14.4
2.9
30.4
50.6
46
15.8
9.6

33.6
14
39.9
44.7
7.3

25

43.4
57.8

143

4.5
8.2
3.5
55
114
7.2
75.2
50.5
2.9

8.5
54
17.6
6.8
43.5
7.5
35.3
43.4
61.7
9.8
72.8

76.1
9.8
43.6
15.2
11.9
43.3
15.1
12.4
12.1
17
25.7
4.2
34.3
11
4.3

4.2
9.4
75.2

51.7

2.7
18.7
135
21.3



Ta.11671.3.S1_at
TaAffx.8717.1.S1_at
TaAffx.53037.1.S1_at
TaAffx.128414.49.S1_at
Ta.22471.1.S1_at
TaAffx.58974.1.S1_at
TaAffx.9221.2.S1_at
TaAffx.32093.2.S1_at
TaAffx.23513.1.S1_at
TaAffx.53676.1.S1_x_at
RPTR-Ta-NC_001669-
2_at
TaAffx.31983.1.S1_at
TaAffx.108909.2.51_at
TaAffx.50313.1.S1_at
TaAffx.6366.1.S1_at
TaAffx.113703.1.S1_at
TaAffx.93961.1.S1_at
Ta.27060.1.S1_at
TaAffx.73741.1.S1_at
TaAffx.6095.1.S1_at
TaAffx.29454.1.S1_at
TaAffx.121261.1.A1_at
TaAffx.108124.1.S1_at
TaAffx.112360.1.S1_at
TaAffx.27405.1.S1_at
TaAffx.80891.1.S1_at
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347
34.7
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345
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343
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33.9
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338
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336
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328
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326
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32.5
325

0.6
19
3.3
2.4
2.5
1.9
2.6
2.2
2.6
2.4
2.9

3.2
1.9
21
24
1.1
2.9
2.1
2.4
25
1.4

1.2
3.1
25
0.9
2.7
2.8
3.2
1.6
3.3
24
2.9
2.2

2.4
1.6
2.8
0.9
3.1
1.3
2.6
16
1.6

4.7
384
74.2
39.5

58.4
13.9
33.6
3.6

8.7
17.2

35.8
18.3
13
3.9
2.1
35.3
46.9
34.9
6.8
34
30.9
5.2
3.9
42
22.5
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33.7
6.5
14.1
38.7
16.1
24.1
3.1
27.7
44.4
29.9
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41.9
6.6
36
4.8
18
3.1
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13.5
74.9
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68.3
4.9
42.4
51.8
5.2
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33.1
34.3
16.6
27.4
14.1
9.5
9.7
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428
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10.9
9.8
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11.7
243
57.6
44
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8.2
19.9

3.4
51
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26.5
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324
32.3
32.3
32.2
322
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321
321
321
321
32
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318
31.7
31.6
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316
314
314
314
314
314
314
314
31.3
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30.4
30.3
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30.2
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30
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1.9
1.8

2.6
2.8

13
15
1.9

3.1

2.4
18
2.5

14
2.6

2.1
3.1

1.4
15
1.2
2.8
3.1
1.9
2.6
3.1
2.6
2.3
2.3
3.1
2.6
2.2
1.6
2.6
13
24
2.7
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2.8
25
2.7

1.7
1.8

25.2
9.1
26.4
24
1.7
21.9
60.1
27.2
1.9
50
52.8
27.6
4.8

44.8
8.4
5.8
21.6
34.8
52.3
6.4
28.8
3.9
6.6
6.3
2.2
26
36
24
14
8.1
3.1
411
30.9
27.5
11
5.9
17.7
20.4
2.1
7.2
44
2.9
6.7
7.8
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4.5
33.2
34.4
2.7
3.7
58.6
44.2
33.8
10.8
9.2
51.9
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61.5
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13.7

15.7
39.9
68.9
8.2
15.7
16.5
27.1
40.9
53.5
15.4
4.9
26.9
28.6
41.5
36
12.7

30
8.9
7.1
434
3.9
19.2
8.2
44
3.6
3.9
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Ta.8157.3.S1_s_at
TaAffx.108970.2.S1_at
TaAffx.8350.1.S1_at
Ta.15757.1.A1_at
TaAffx.22902.1.S1_at
TaAfix.25611.1.S1_at
Ta.18347.1.51_at
TaAffx.106752.1.S1_at
TaAffx.53518.1.51_at
TaAfix.26103.1.S1_at
TaAffx.8396.1.S1_at
TaAfix.82029.1.51_at
TaAffx.111033.2.S1_at
TaAfix.83951.1.51_at
Ta.26876.1.A1_at
TaAfix.82683.1.51_at
TaAfix.84241.1.S1_at
TaAfix.112264.1.S1_at
TaAffx.85904.1.51_at
TaAffx.109945.1.S1_at
Ta.16835.1.A1_at
Ta.17062.1.S1_at
TaAffx.5270.1.S1_at
Ta.20627.1.S1_at
TaAffx.108024.2.S1_at
Ta.26618.1.A1_at
TaAffx.85597.2.51_x_at
TaAfix.27099.1.S1_at
TaAffx.53650.1.51_at
TaAfix.28211.1.51_at
TaAfix.78394.1.S1_at
Ta.14263.1.51_at
TaAffx.52593.1.51_at
TaAfix.128848.3.51_s_at
Ta.26851.1.A1_at
Ta.3710.2.51_at
TaAffx.108123.1.S1_at
TaAfix.113984.1.S1_at
TaAffx.107607.1.S1_at
TaAfix.54698.1.51_at
TaAfix.52049.1.51_at
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TaAfix.81666.1.51_at
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28.7
28.7
28.7
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27.9
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27.7
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26.7
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26.1
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2.3
18
1.8
11
2.2

1.3
1.2
2.3
2.6
25
1.3
15
17
2.6
1.8

2.4
1.4
2.2
2.7
1.9
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2.7
2.2
11
14
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25
1.3
0.4
2.7
1.3
1.9
2.7
2.7
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2.3
0.8
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1.8
2.4
2.6
1.3

18.3
6.6
15.2
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13.4
3.3
26.8
32.4
5.6
30.3
8.7
10.4
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31.3
43.7
4.1
2.6
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41
41.8
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11.7
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23.3
16.3
28.7
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30
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8.9
30.7
42
27
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28.2
448
421
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442
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64.4
12
318
443
23.1
28.3
52.2
4.8

56.1
19.9
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TaAffx.30810.2.S1_at
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TaAffx.72199.2.S1_at
TaAffx.57522.2.51_at
TaAffx.120459.1.A1_at
TaAffx.54973.1.S1_at
TaAffx.124262.1.S1_at
TaAffx.4447.1.51_at
Ta.25024.1.S1_x_at
Ta.7235.2.51_at
TaAffx.107944.1.S1_at
Ta.13841.3.51_at
TaAffx.6588.1.51_at
Ta.18871.1.51_at
Ta.17211.1.51_at
TaAffx.7023.5.51_at
Ta.27780.1.S1_at
Ta.11340.1.A1_at
TaAffx.85700.1.S1_at
Ta.9139.3.A1_at
TaAffx.24457.1.S1_at
TaAffx.79794.1.S1_at
TaAffx.53291.1.S1_at
TaAffx.86226.1.S1_at
TaAffx.80402.1.S1_at
TaAffx.16911.2.51_at
Ta.17252.1.51_at
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25.9
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25.8
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25.7
25.7
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24.8
24.8
248
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24.3
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24
24
24
24
24
23.9
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23.8
23.7
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23.5
235

17
13
1.6
1.6
1.9
2.4

1.9
0.8
1.6
21
1.6
1.2
0.9
25
18
17
14
1.8
0.9
0.7
2.3

2.4
14
0.7
2.2
2.4

0.2
14
1.7

13
0.9

1.8

11
14
1.9
2.2
2.2
1.3

21
11
11
0.9

10.2
2.9
0.9
395
26.4
27.2
16
1.6
2.8
6.9
12.9

1.9
3.9
2.8
8.4
131
20.7
10.6
21.6
2.1
20.8
35.7
7.3
49.1
7.6
38.8
252
13.4

7.8
27.3
3.9
28.8

9.7
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7.5
4.2
2.8
5.8
2.9
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13.2
4.1
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1.7
6.7
36.4
26.6
2.9
54.1
31
4.5
21.8
43.2

2.8
5.3
37.7

2.8
3.2
9.9
4.2
5.1
3.2
55
38.9
6.3
43.8
1.6
6.9
18
2.7

33.1
3.1
10.8
271
17.3
231
52.2
5.6
8.1
9.1

7.8

40.3
12.8
14.8
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TaAffx.30387.1.S1_at
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TaAffx.29185.1.S1_at
Ta.22627.1.51_at
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TaAffx.53829.1.S1_at
TaAffx.85490.1.S1_at
TaAffx.25985.1.S1_at
Ta.11442.1.A1_at
TaAffx.6548.1.51_at
TaAffx.27810.1.S1_at
Ta.14074.2.S1_at
TaAffx.80440.1.S1_at
TaAffx.84751.1.S1_at
Ta.16371.1.51_at
TaAffx.57023.1.S1_at
Ta.28247.1.51_at
TaAffx.108286.1.S1_at
TaAffx.84475.1.S1_at
TaAffx.81288.1.S1_at
RPTR-Ta-J01347-1_s_at
TaAffx.81998.1.S1_at
TaAffx.29165.1.S1_x_at
Ta.22666.2.S1_at
Ta.2941.1.A1_at
TaAffx.108262.2.S1_at
TaAffx.106265.1.S1_at
TaAffx.82807.2.51_at
TaAffx.24522.1.S1_at
TaAffx.3194.2.51_at
TaAffx.8801.1.S1_at
TaAffx.80680.1.S1_at
Ta.12091.1.S1_at
Ta.20756.1.S1_at
TaAffx.37317.1.A1_at
TaAffx.80775.1.S1_at
TaAffx.29817.1.S1_at
TaAffx.112466.1.S1_at
TaAffx.7858.1.S1_at
TaAffx.82512.1.S1_at
TaAffx.112045.1.S1_at
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TaAffx.85795.1.S1_at
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235
234
23.1
23
23
22.9
229
22.8
22.8
22.7
22.7
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22.2
221
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22
21.7
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21.7
216
21.6
216
215
214
214
214
21.2
21.2
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21.1
21
20.8
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20.7
20.6
20.6
20.6
20.4
20.4
204
20.3
20.3
20.3

1.1
1.9
14
15
1.3
1.8
1.7
1.8
13

13
1.8
1.9

17
1.8
0.6
1.9

1.4
13

0.9
1.2
1.8
1.9
1.2
15
0.5
2.1
0.7

0.6

11

12

0.9

14

0.8

0.2
1.6

35.4
4.1
21.1
6.3

62.6
6.5
2.2

8.5

14

4.5
6.1
3.9
0.7
3.4

3.8
16.1
19.7
6.7
5.1
6.9

62.6
2.6
4.5
14
34.4
1.2

18.6
29.7
3.5
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25.8
14.1
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59.8
6.1
3.1
23.2
47.1
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34.3
7.5
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13.4
20.3
8.8
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17
30.9
2.2
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1.9
54.8
76.7
28.9
14.6
32.1
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13.1
26.4
17.9
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4.2
5.7
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19.8
16.3
2.6
22.2

5.8
4.4
34.3

26.7
6.8
4.5
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19.7

13

11.7

22.9
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Ta.26731.1.A1_at
Ta.30854.1.S1_at
TaAffx.53072.1.S1_at
Ta.4943.3.S1_at
TaAffx.26304.1.S1_at
Ta.9836.1.A1_at
Ta.17823.1.51_at
TaAffx.36994.1.S1_at
TaAffx.5836.1.51_at
TaAffx.110225.1.S1_at
TaAffx.83959.1.S1_at
TaAffx.85515.1.S1_at
TaAffx.7997.1.51_at
TaAffx.118913.1.S1_at
TaAffx.112993.1.S1_at
TaAffx.27112.1.S1_at
Ta.24275.1.A1_at
TaAffx.86505.2.51_at
TaAffx.16379.1.A1_at
TaAffx.112045.1.S1_x_at
TaAffx.26241.1.S1_at
Ta.14056.1.S1_x_at
Ta.6906.1.A1_at
Ta.18871.1.S1_x_at
Ta.22678.2.51_a_at
TaAffx.58561.1.S1_at
Ta.3326.1.S1_at
Ta.19346.1.S1_at
Ta.11017.1.A1_at
TaAffx.23393.1.S1_at
Ta.9903.3.S1_at
TaAffx.29487.1.S1_at
TaAffx.54157.1.S1_at
Ta.5461.2.S1_at
TaAffx.59777.1.51_at
TaAffx.8766.1.S1_at
TaAffx.135342.1.S1_at
TaAffx.26014.1.S1_at
TaAffx.6691.1.51_at
Ta.13132.2.A1_x_at
TaAffx.7919.1.51_at
Ta.17098.1.S1_at
TaAffx.115144.1.S1_at
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20.1
20.1
20.1
19.8
19.6
195
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19.4
19.2
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18.9
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18.7
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185
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18.4
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18.2
17.9
17.8
17.8
17.5
175
17.2
16.9
16.8
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16.8
16.7
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16.4
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16.2
15.9
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15.6
155

1.2
1.9
1.2

1.7
1.6
11
0.8
0.8
15
15
1.9
17
1.4
1.1
1.6
0.5
11
1.8
14
1.6
12
1.8
11
0.7
15
0.8
11
1.6
1.2
1.7
1.3
11
13
11
0.8

13
1.6
15
11
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0.7
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0.9
15

7.5
55
8.5
18.8
24.6
11
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14.9
2.5
26.2
19
40
4.9
55
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4.5
25.7
8.2
25.8
43.6
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24.9
6.8
25
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16.8
2.6
24.7
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8.4
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18.7
16.8
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3.3
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25.2
3.6
0.7
14
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20.2
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438
20
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3.7
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35
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12.2
12.2
12.1
12
11.9
11.7
11.6
115
11.4
11.3
11.1
111
11
10.7
10.1
9.7
9.7
9.7
9.3
9.1
9.1

11
1.4
0.8
0.9

14

14
1.2
0.8
0.7
1.2
0.4
11
11
13
0.5
1.2
12
1.2
11
0.6
1.2
0.9

11
0.8
11
11

0.7
0.9
0.6
11
0.9
11
0.8
0.6
0.5
0.7
0.9
0.8
0.7
0.8
0.8
0.8

125
2.6
2.5
13.8
28.2
4.9
27.5
8.4

2.4
4.2
4.6
23.2
4.9

25
11.9
8.1
2.8
26.6
6.5
2.9
18.9

8.5

7.3
5.2
25.8
18.7
35
2.3
1.3
3.6
314
13.8
30.8
20.9
37.7
18
5.9
13.6
13.6
3.6
2.3
22.7

150

41.7
14

10.6
8.4
17.1
16
35
15
10.5
26.1
3.7
17.9
31.8
6.4
6.4
20.6
11.2
22.9
41
6.8
5.2
111
3.4
21.2
8.5
12.8
7.1
33.1
335
20.4
3.6
16.2
34
32.7
9.5
23
20.7
23.7
17.8
10.3
8.4
26.5
21.7
5.2
252



TaAffx.85165.1.S1_at 7.8 0.7 15.2 9.2
TaAffx.106405.1.S1_at 7.5 0.7 1.4 1.6
TaAffx.83910.1.S1_at 7.1 0.7 10.2 20.1
Ta.14852.1.S1_at 6.4 0.6 15 31.1
Ta.22732.1.S1_s_at 4.5 0.4 59 1.4
TaAffx.77755.1.S1_at 4.4 04 0.7 3.5
TaAffx.6041.3.S1_at 1.2 0.1 0.9 3.1
Table B.5GcZ""#1/- late overGc2- late

Probe set ID GC2E GC™%#1 E GC2L GC™#1 L
Ta.4753.1.S1_at 153.7 162.3 36.7 583.4
Ta.20780.3.S1_at 348.4 154.9 20 463.7
TaAffx.113329.2.51_at 169.1 94.8 39.1 413.4
TaAffx.57046.1.S1_at 112.3 142.7 29.7 389.2
TaAffx.4694.1.S1_at 82.1 76.1 33.2 352.1
Ta.20105.1.S1_at 33.3 19.6 23.6 328.8
Ta.5257.2.S1_s_at 34.3 21.5 26.1 281
TaAffx.112639.1.S1_at 25.1 93.8 13.7 279.9
AFFX-Ta_18SrRNA_at 199.6 136.1 21.9 270.4
TaAffx.110006.1.S1_at 180.2 86.2 25.1 267.1
Ta.23129.1.S1_x_at 119.7 162.4 14.3 263
TaAffx.131077.1.S1_x_at 12.6 73.8 14.8 231.7
TaAffx.79439.1.S1_at 29.4 33 18.7 211.7
TaAffx.55879.1.S1_at 30.6 204.3 15 206.6
TaAffx.82826.1.S1_at 375 118.8 19.1 204.6
TaAffx.132349.1.A1_at 88.5 102.2 12.2 200.4
Ta.15177.2.S1_at 157.4 167.2 15.2 198.1
Ta.14422.1.S1_at 27.4 92.9 12.9 197.1
Ta.26670.1.A1_at 130 134.6 7.6 193.5
Ta.22872.3.S1_at 25.2 119.8 18.7 193.4
Ta.26607.1.A1_at 86.2 100.5 5.4 190.9
TaAffx.8613.1.S1_at 110.7 68.6 12.8 186.8
TaAffx.112567.1.S1_at 30.6 20.5 13.3 180.8
TaAffx.132703.1.51_at 24.1 76.7 6.2 180.6
TaAffx.111621.1.S1_at 128.1 18.5 15.5 175.9
Ta.27774.1.S1_x_at 160.6 86.9 14.8 174.6
Ta.3708.3.S1_x_at 192.6 85 15 173.4
Ta.25578.1.S1_x_at 201.4 82.3 14.2 169.4
TaAffx.113459.1.S1_at 8.4 49 8.6 165.6
TaAffx.3790.1.A1_at 149.7 133.3 16.3 164.7
TaAffx.54035.1.S1_at 36.6 99.1 12 163.6
TaAffx.39307.1.S1_at 6.5 20.4 15.5 160.9
Ta.27028.1.S1_at 125 107.2 11.4 160.7
TaAffx.106370.1.S1_at 34.9 145.1 14 157.6
Ta.7320.2.S1_at 118.9 67.1 4.1 156.1
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TaAffx.117197.1.51_at
Ta.9151.3.S1_at
Ta.6690.2.A1_x_at
Ta.30875.1.S1_at
TaAfix.77468.1.51_at
TaAfix.92615.1.51_at
TaAffx.5621.1.S1_at
Ta.23342.3.A1_at
TaAfix.53644.1.S1_at
Ta.26992.1.A1_at
TaAfix.79154.1.S1_at
TaAfix.91818.1.51_at
TaAfix.84623.1.51_at
Ta.18832.1.S1_at
Ta.17513.1.S1_at
Ta.5004.3.S1_at
TaAfix.24122.1.51_at
TaAfix.29182.1.S1_at
Ta.29585.2.51_at
TaAfix.56925.1.51_at
TaAffx.50332.1.S1_at
TaAffx.8365.1.S1_at
TaAffx.128563.3.S1_at
TaAfix.86194.1.51_at
TaAffx.112712.1.S1_at
TaAfix.27372.1.51_at
TaAfix.29448.1.S1_at
TaAffx.26908.1.S1_x_at
TaAffx.110190.1.S1_at
TaAfix.57808.1.S1_at
TaAfix.86528.1.51_at
TaAfix.56327.1.51_at
TaAfix.12261.1.A1_at
Ta.19209.1.S1_at
TaAffx.111214.1.S1_at
Ta.15028.1.S1_at
TaAffx.7972.1.S1_at
TaAfix.143995.16.A1_at
TaAffx.113333.1.S1_at
TaAfix.26139.5.51_at
Ta.10172.2.51_x at
TaAfix.28894.2.51_at
Ta.30612.1.S1_x_at
TaAfix.11984.1.A1_at
TaAffx.31902.1.S1_s_at
TaAfix.122623.3.S1_at

63.2
91.6
206.7
117.8
68.2
31.9
85
81.1
61.4
38.1
25.3
54.6
26.2
57.6
57.4
76.3
73.8
73.8
115.8
90
44.7
55.4
143.9
82.9
51.4
168.9
59
26.3
16.5
126.1
65
7.3
15.8
65.1
136.1
416
11.8
1185
33.4
35.3
55.3
10.4
94.9
108.1
90
49.1

36.1
43.5
231.4
44.8
10.6
110.1
44.8
55.5
104.8
57
411
109.6
20.6
30.4
26.2
95.2
44.8
9.4
9.4
11.4
35.9
23.7
135.1
8.8
5.2
41.2
72
132.9
14.6
95.9
7.2
15.7
27.9
6.7
115.4
22.8
32.7
71.9
13
84.1
20.1
27.1
61.2
60.5
65.8
69.3

9.2
8.4
10

14.6
6.6
9.8
2.7

9.2
35
12.7
10.3

12.9
13.5
12.2
11.2
10.8
9.9
8.5
9.7
7.6
3.6
12.2
7.4
6.1
8.3
11.3
10.6
12.2
7.8
10.9
54
7.7
10.9
4.5
8.5
6.7
8.6
3.5
10
9.6
11.8
9.4
11.5

152

154.4
153.2
152
150.5
149.3
147.7
146.9
145.7
145.1
144.9
143.9
1435
141.8
140.2
139.6
138.7
137.7
136.9
135.8
1335
132.9
1321
131.5
129
128.4
126.4
126.4
126.3
125.8
125.6
125.4
1254
124.2
124
123.6
123.4
122.6
122.4
122
122
120.8
120.6
119.9
119.9
119.5
118.6



TaAffx.113653.1.S1_at
Ta.9886.2.51_at
Ta.20603.1.S1_at
TaAfix.25069.1.S1_at
TaAffx.140923.1.S1_at
TaAffx.110229.1.S1_at
Ta.5004.3.S1_a_at
Ta.30728.3.51_a_at
TaAffx.111445.1.S1_at
TaAffx.5649.1.S1_at
TaAfix.85645.1.51_at
TaAfix.77852.1.51_at
TaAffx.112829.1.S1_at
TaAfix.52953.1.51_at
Ta.13785.1.S1_at
TaAffx.111033.2.S1_at
Ta.28791.1.51_at
TaAfix.99141.1.S1_at
Ta.23167.1.51_at
TaAfix.28669.1.A1_at
Ta.19145.1.51_at
TaAfix.26915.1.51_at
TaAffx.29890.1.S1_at
TaAfix.22825.1.51_at
Ta.27962.2.A1_x_at
Ta.2962.2.51_a_at
Ta.17572.1.51_at
TaAfix.84620.1.S1_at
Ta.17272.1.51_at
Ta.1092.2.S1_at
TaAffx.122376.2.A1_at
Ta.12236.1.A1_at
TaAffx.95386.1.A1_at
Ta.15411.1.S1_at
TaAffx.5894.1.S1_at
Ta.5389.3.A1_at
TaAfix.55189.1.51_at
TaAfix.44650.1.A1_at
Ta.9233.2.51_a at
TaAfix.112636.1.S1_at
TaAffx.32045.1.51_at
TaAfix.28991.1.S1_at
Ta.3671.2.51_at
TaAfix.29174.1.S1_at
Ta.15514.1.51_at
Ta.18348.1.S1_at

66.6
44.6
49.5
61
41.9
116.7
12
78.5
84.4
58.3

19.4
25.9
120.8
29.4
29.2
12.8
215
14.3
234
38
13.2
53
60.3
92.9
15.7
93.1
36
15.9
49.8
73.9
44
17.4
69.1
20.7

18.3
39.3
81.9

8.6
20.1
425
56.3
43.3
46

11.6
49.6
311
95.4
15
86.1
7.2
59.7
29.2
59.4
9.3
53
4.8
68
36.8
15
22.3
5.4

39.7
4.9
33.4
38.9
9.1
76.5
36.6
72.8
35.7
8.7
24.1
53.9
82.3
22.6
45.8
16.1
29.5
63
27.1
97.6
101.9
44.3
12.3
5.1
12.4
6.2
59

9.2
11.1
10.2
9.2
2.7
8.6
6.8
9.3
10.6
8.7
10.9
10.2

9.8
5.2
104
9.3
6.1
9.8
6.2
2.3
7.1
10.3
9.3
3.6
7.6
7.1
9.9
4.7
8.5
9.8
9.1
8.7
9.6
7.1
9.1
8.9
8.5
4.6
10
9.5
7.6
8.4
7.8
6.3
4.5

153

118.5
117.8
117.1
116.6
115.6
114.9
114.3
113.8
113.6
1131
111.6
111.2
111.1
111
110.1
108
107.3
107.1
106.6
106.6
106.5
106.2
106.2
106
105.8
105.6
105.4
104.5
104.4
104.3
103.8
103.7
103.7
103.4
103.2
103
103
102.2
101.4
101.2
101.2
100.6
100.1
99.6
99.3
99.3



TaAffx.93048.1.S1_at
TaAfix.80403.1.S1_at
Ta.18637.1.S1_at
Ta.9225.1.S1_at
Ta.30350.1.A1_at
TaAfix.53452.1.51_at
TaAffx.86053.1.51_at
TaAfix.27406.1.S1_at
TaAffx.30309.1.S1_at
TaAfix.111246.3.S1_at
Ta.15768.1.A1_at
Ta.10516.2.S1_at
TaAffx.85283.1.51_at
Ta.29551.1.A1_at
Ta.17125.1.51_at
Ta.4127.2.51_at
TaAffx.128719.2.A1_at
Ta.9918.2.51_at
Ta.6391.2.A1_at
Ta.26792.1.A1_at
TaAfix.623.1.A1_at
TaAffx.112688.1.S1_at
TaAffx.90045.1.S1_at
Ta.26680.1.S1_at
Ta.11994.1.A1_at
Ta.24142.2.A1_at
Ta.7330.1.S1_at
Ta.24597.1.S1_x_at
TaAfix.37113.2.51_at
TaAffx.16883.2.S1_x_at
TaAffx.50171.1.S1_at
TaAffx.121954.3.S1_at
TaAffx.80037.1.S1_x_at
Ta.22618.2.S1_at
Ta.1034.2.51_at
Ta.10953.1.A1_at
TaAfx.112317.1.51_s_at
Ta.9401.3.S1_at
TaAffx.95810.1.S1_at
TaAffx.7979.4.S1_at
TaAffx.131624.1.S1_at
TaAfix.108674.1.S1_at
TaAfix.37635.1.51_at
TaAfix.85181.1.S1_at
Ta.7370.2.51_a_at
Ta.5362.1.S1_at

16
4.2
78.6
4.7
37.2
52.5
73.5
5.9
7.1
89.2
8.2
56.9
47.6
9.6
38
15.5
311
12.4
22.6
70.9
16.9
56.3
317
26.1
62.7
97.1
1445
60.6
143.2
55.5
51.6
55.7
51.2
91.6
39.2
42.1
8.3
27.3
7.8
455
73.4
1.6
56.3
16.5
20.6
107.4

88
10.5
80.3

25.7
54.7
28.1
32.5
51.9
59
16.1
53.5
7.3
69.8
16.8
27.4
46.6
56.6
33.8
66.7
19
20.1
37.5
7.7
11.3
40.9
66
63.1
51.6
72.6
11.6
15
33.7
58
9.8
29
8.6
77.8
11.6
103.3
31.4
3.3
110
22.2
28
49.9

7.5
4.4
6.9
7.9
9.4
5.2
7.2
55
4.3
5.6
5.6
7.8
7.6
4.5

25
8.6
8.8
4.3
7.7
9.1

5.6
5.7
3.7
8.1
8.7
3.2
4.1
6.2
2.3
6.2
2.7
8.5
5.9
6.7

4.9
6.4
6.9
8.6
6.1

4.5

3.7
3.9
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98.8
98.8
98.5
98.2
97.7
96.7
96.4
96.4
96.4
95.8
95.6
95.6
95.3
95.3
94.9
94.4
93.4
93.3
92.6
92.4
92.1
92.1
92.1
91.8
91.7
91.6
915
91.4
90.3
90.3
89.9
89.7
89.6
89
88.9
88.8
88.8
88.3
88.1
88.1
87.9
87.5
87.2
87.1
87
86.9



TaAffx.85400.2.S1_at
TaAffx.79648.1.S1_at
TaAffx.112428.1.S1_at
TaAffx.86388.1.S1_at
TaAffx.80399.1.S1_at
Ta.3748.1.A1_at
TaAffx.116570.1.S1_at
TaAffx.84226.1.S1_at
TaAffx.117301.1.S1_at
TaAffx.94519.1.S1_at
TaAffx.104657.1.S1_at
TaAffx.128510.15.S1_at
TaAffx.112028.1.S1_at
Ta.9430.1.S1_at
TaAffx.87844.1.S1_at
Ta.30294.1.S1_at
TaAffx.8093.1.S1_at
TaAffx.58733.1.S1_at
TaAffx.56970.1.S1_at
TaAffx.38131.1.S1_at
Ta.24911.1.S1_at
TaAffx.113773.1.S1_at
TaAffx.31040.1.S1_at
Ta.3275.1.51_at
TaAffx.85514.1.S1_at
TaAffx.28567.1.S1_at
AFFX-r2-TagG_at
Ta.21049.2.S1_at
Ta.21673.1.S1_at
Ta.22464.1.S1_at
TaAffx.110720.1.S1_at
Ta.8608.1.A1_x_at
Ta.30832.1.S1_at
TaAffx.37861.1.A1_at
TaAffx.84743.1.51_s_at
TaAffx.111386.1.S1_at
Ta.12398.2.51 s at
TaAffx.84518.1.S1_at
TaAffx.59323.1.S1_at
TaAffx.29276.1.S1_at
TaAffx.107217.1.S1_at
Ta.17158.1.S1_at
Ta.10543.1.A1_at
TaAffx.85659.1.S1_at
TaAffx.82999.1.S1_at
TaAffx.52035.1.S1_at

12.8
88.8
154.2
6.3
423
17.7
4.9
33.7
14.6
64.9
67.3
2.9
56.8
68.3
45
44.9
20.8
54.5
8.1
13.4
75.7
745
65.3
7.6
27.4
75
68
74.6
21.4
47.1
79.4
428
70.5
36.5
49.2
34.9
15.3
40.9
32.9
12.7
91.1
26.4
11.1
9.7
5.4
79.8

39
54.7
3.4
21
95.8
66.2
5.3
22.9
27.2
129.7
1213
17.5
2.5
169.1
11
14
4.4
107.9
32.7
40.3
64.5
95.2
8.1
42
68.4
78.9
58.6
54.3
5.5
5.1
5.9
10.6
14.3
46.6
5.6
57.1
432
317
10.2
38
13.4
30.5
5.7
35.8

53.7

3.5

5.9
5.6
3.1

2.4
8.2
7.6
7.9
7.3

8.2
4.9
4.1
6.9
4.1
3.1
4.1
7.7
5.9
5.9
4.5
5.9
6.7
3.5
1.4
8.2
2.7
6.6
6.3

6.3
6.2
3.2
5.9
6.1
4.9

5.9

7.5

8.1
7.9

5.5

1.6
5.1

155

86.6
86.5
86.4
86.1
85.9
85.8
85.8
85.6
85.3
84.9
84.8
84.7
84.5
84.5
84.4
84.2
84
84
83.9
83.9
83.7
83.7
83.3
83.2
83.2
83.2
83.1
83.1
82.8
82.8
82.7
825
82.5
82.3
82.3
82.3
82.1
82.1
82
82
81.6
81.1
81
80.9
80.5
79.9



TaAffx.11930.3.S1_at
TaAffx.52495.1.A1_at

TaAfix.108347.1.S1_x_at

Ta.10037.2.S1_at
TaAffx.532.1.S1_at
TaAffx.12403.1.S1_at
TaAffx.56613.1.S1_at
TaAffx.56491.1.S1_at
TaAffx.86303.1.S1_at
TaAffx.86814.1.S1_s_at
Ta.9474.3.S1_at
TaAffx.31135.1.S1_at
Ta.26898.1.A1_at
Ta.20175.2.S1_at
Ta.25602.2.51_x_at
TaAffx.31834.1.S1_at
Ta.22978.1.51_x_at
TaAffx.55899.1.S1_at
TaAffx.30367.1.S1_at
TaAffx.77976.1.S1_at
TaAffx.135629.1.S1_at
TaAffx.57023.1.S1_at
TaAffx.108644.1.S1_at
Ta.30854.1.S1_at
TaAffx.4991.1.51_at
Ta.24862.1.S1_x_at
TaAffx.112741.1.S1_at
TaAffx.23325.1.S1_at
Ta.11465.1.A1_at
TaAffx.25791.1.S1_at
TaAffx.29665.1.S1_at
Ta.17945.1.S1_at
TaAffx.24725.1.51_at
TaAffx.86050.1.S1_at
TaAffx.29151.1.S1_at
Ta.5778.2.51_at
TaAffx.7189.1.51_at
Ta.20366.3.S1_at
TaAffx.94056.1.S1_at
TaAffx.61822.2.51_at
TaAffx.79247.1.S1_at
TaAffx.30896.1.S1_at
TaAffx.83718.1.S1_at
TaAffx.31560.1.S1_at
TaAffx.23818.1.S1_at
TaAffx.81742.1.S1_at

56.5
188.7
115
82.5

72.5
67.3
40.2
18.5
5.5
10.6
53.9
33.7
46.2
6.2
70.2
46.7
23.9
51.6
12.4
61.6
40.3
22.1
36.3
20.1
21
9.2
7.2
37.5
375
50.2
54.3
32.7
97.1
41.5
6.9
44.2
47.4
56.3
4.6
40.9
43.3
47.1
8.5
57.3
76.6
50.2

29.7
89.8
10.5
44.9
38
57.8
31.7
51.2
37.3
49.1
71.3
6.1
64.7
46.7
45.2
19.1
19.7
445
3.3
92
42.2
1.8
2.7
1.9
50.5
5.2
15.8
81

59.4
26.1
32.3
3.3

25.2
25.6
2.6

17.3
47.1
3.3

18.7
131
35.6
44.2
133
48.3
11

24

7.9

55
7.1

7.5
7.7
6.2
7.8
6.4
7.5
7.4

5.7
18
7.5
6.2
6.4
5.2

1.8
3.9
4.7
5.5
6.2
7.3
5.4
25
7.2
4.7
6.2

3.3
4.1
6.8
6.2
6.9
3.2
4.3
6.7
3.8
2.4
14
6.9
6.7
4.5

156

79.8
79.6
79.6
79.6
79.1
78.9
78.9
78.8
78.5
78.5
78.4
78.4
78.3
77.9
77.7
77.6
77.5
77.4
77.1
77.1
76.9
76.7
76.1
76
75.8
75.7
75.7
75.4
75.2
74.9
74.8
74.4
74.1
74
74
73.9
73.9
73.9
73.7
73.6
73.5
73.3
73.3
73.2
73
72.8



TaAfix.54283.1.51_at
TaAffx.107215.1.S1_at
TaAfix.57191.1.S1_at
TaAfix.104857.1.S1_at
TaAfix.55834.2.51_at
Ta.19407.1.S1_at
TaAffx.28320.1.S1_at
TaAfix.112266.1.S1_at
Ta.13197.2.51_at
TaAfix.108274.4.S1_at
TaAfix.77859.1.51_at
TaAfix.56452.1.51_at
TaAffx.91909.1.S1_at
TaAfix.51258.1.51_at
Ta.30606.1.A1_at
Ta.30927.1.A1_at
Ta.20775.1.A1_x_at
TaAfix.57809.1.S1_at
TaAffx.29093.1.S1_at
TaAfix.54443.1.51_at
TaAffx.138393.1.A1_at
TaAfix.58468.1.51_at
TaAffx.111153.1.5S1_at
Ta.5407.3.S1_x_at
TaAffx.112726.2.S1_at
Ta.28497.1.A1_at
TaAffx.29549.2.51_at
TaAfix.31891.1.51_at
TaAfix.71021.1.A1_at
Ta.17333.1.51_at
Ta.15662.1.51_at
TaAfix.112642.1.S1_at
TaAffx.107726.1.S1_at
Ta.13404.1.A1_at
Ta.20376.1.S1_at
TaAfix.86605.1.S1_at
Ta.27996.1.S1_at
TaAfix.84030.1.S1_at
Ta.26740.1.A1_at
TaAfix.26174.1.S1_at
Ta.9717.1.A1 x_at
TaAffx.6176.1.S1_at
TaAffx.109307.1.S1_at
TaAffx.107191.1.S1_at
Ta.15176.1.51_at
TaAfix.81753.1.51_at

8.9
39.8
64.5

122.8
56.4
20.7

9.2
61.7
31.2
13.1
85.7
8.8
56.5
3.7
21.1
22.6
20.8
24.7
47.9
9.2

97.8
58.8
86.7
26.4
5.2
55.5
6.3
21.2
56.6
6.7
28.6
49
50.7
149.7
65.5
11.8
8.9

23.6

58.5

105

4.1

33.2
4.1
6.3
25.6
25.4
14.9
25
51
29.3
26
26.5
36.5
67
15.7
76.3
254
9.7
6.4
31.3
39
23.5
12.3
9.3
815
25.2
925
4.2
39.2
32.3
43.3
26.8
29.2
14.4
13.5
20.4
20.7
166.5
35.1
19.1
14.5
35.8
40.8
20.2
39
22.3
19.9

4.1
1.3
6.5
2.2
3.2
4.8
5.9

6.4
4.6
5.4
4.7
5.6
4.6
6.3
6.7

4.5
2.8
6.7
4.7

3.9
3.8
4.6
6.2
6.6
4.4
5.1
5.8
11
2.7
25
4.4
6.5
2.3
6.6
2.7
5.1
54
6.7
6.2
4.9
5.3

5.4

157

72.7
725
72.2
72.2
72
71.9
71.9
71.9
71.8
717
71.7
715
70.9
70.9
70.8
70.7
70.7
70.7
70.3
70.1
70
70
69.9
69.8
69.3
69.2
69.2
69.2
68.9
68.6
68.5
68.4
68.4
68.3
68.3
68.3
68.2
67.6
67.4
67.4
67.3
67.2
67
66.9
66.8
66.8



Ta.26259.1.51_at
Ta.11017.1.A1_at
Ta.7741.1.S1_at
Ta.649.2.S1_x_at
Ta.26655.1.S1_at
TaAffx.93070.1.S1_at
TaAffx.109268.1.S1_x_at
TaAffx.116175.3.S1_at
Ta.11083.1.A1_at
TaAffx.58583.1.S1_at
Ta.10361.2.S1_at
TaAffx.108309.1.S1_x_at
TaAffx.120246.1.A1_at
Ta.10114.2.S1_at
TaAffx.86567.1.S1_at
TaAffx.110932.1.S1_at
TaAffx.105579.1.S1_at
TaAffx.57803.1.S1_at
TaAffx.113223.1.S1_at
TaAffx.22878.1.S1_at
TaAffx.13063.1.S1_at
TaAffx.56922.1.S1_at
TaAffx.104641.1.S1_at
TaAffx.110134.1.S1_at
TaAffx.15048.1.A1_at
Ta.14810.1.S1_at
TaAffx.69877.1.A1_at
Ta.9990.1.S1_at
TaAffx.29660.2.A1_at
TaAffx.53024.1.S1_at
TaAffx.52688.1.S1_at
Ta.590.1.S1_x_at
TaAffx.32555.1.51_at
TaAffx.16900.1.A1_at
TaAffx.112447.1.S1_at
TaAffx.117314.1.S1_at
TaAffx.93995.2.51_at
Ta.30403.1.A1_at
TaAffx.113568.1.S1_at
Ta.4641.1.S1_at
TaAffx.129569.2.S1_s_at
Ta.10921.1.A1_at
TaAffx.53649.1.S1_at
TaAffx.119753.1.S1_at
TaAffx.25621.1.S1_at
TaAffx.50254.1.S1_at

64.8
17.5
354
25
3.1
27.1
35.2
27
21.7
11.1
30.7
34.2
43
41.2
11.6
45.9
91.2
23.7
61.1
40
25
2.4
6.6
10.5
21.6
6.8
79.3
10.6
26.4
31
97.4
27.7
9.3
38.7
46.9
58.4
45.1
61.9
15
68.9

4.4
7.2

32.2
10.4
54.9

30.4
1.6
9.8
5.1
5.8
3.6
43.5
29.8
9.5
3.6
29.9
41
26.6
40.7
30.5
275
32.6
26.4
8.1
81.3
24.8
4.7

3.6
2.8
215
107.8
40.8

32.5
41.2
17
42.3
51.1
7.8
82.4
38
9.7
34.8
64.6
38.9
22.3
5.6
72.3
5.8
58.5

5.7
2.6
3.1
3.4
1.2

2.5

6.4
3.3
5.3
1.9
3.6
438
45
44
3.4
4.7
5.7
4.1
5.3
5.1
3.2
3.4
2.2
46
6.4

0.7
4.1
4.4

3.4
5.7

4.2
55
6.1
5.4
6.2
3.3
3.7
3.7

5.6
3.9

158

66.6
66.4
66.4
66.4
66.3
66.3
66
66
65.9
65.9

65.8
65.8
65.7

65.7
65.4
65.3
65.2
65.2
65
64.9
64.9
64.9
64.9
64.8
64.7

64.4
64.3
64.2

64.1
63.9

63.9
63.7
63.6
63.5
63.5
63.4
63.2
63.2
63.2

63.1

63.1
62.9
62.9
62.8
62.7
62.5



TaAffx.104622.1.S1_at
TaAfix.25489.1.51_at
Ta.28817.2.51_at
TaAfix.108782.1.S1_at
TaAffx.29200.1.S1_at
TaAfix.58786.1.51_at
TaAffx.8473.1.S1_at
TaAfix.22952.1.51_at
TaAfix.78235.1.51_at
Ta.23334.3.51_at
TaAffx.109103.1.S1_at
Ta.20825.3.51_at
TaAffx.111132.1.S1_at
TaAffx.9221.1.S1_at
Ta.22626.1.51_at
TaAfix.27202.1.51_at
Ta.15798.1.51_at
TaAfix.26325.1.51_at
Ta.23390.1.S1_at
Ta.6482.3.S1_at
TaAffx.30821.1.S1_at
TaAfix.30175.1.S1_at
TaAfix.602.1.A1_at
TaAfix.53094.1.51_at
TaAffx.52665.1.51_at
TaAfix.86775.1.51_at
TaAffx.108764.1.S1_at
TaAfix.36729.1.51_at
TaAffx.25849.1.S1_at
Ta.1934.3.S1_x_at
Ta.16174.1.51_at
TaAfix.91897.1.51_at
Ta.20872.1.51_x_at
Ta.27521.1.51_at
TaAffx.108965.1.S1_at
TaAffx.30076.1.S1_at
Ta.26768.1.A1_at
TaAfix.111581.1.S1_at
Ta.18239.2.51_a_at
TaAfix.30672.1.51_at
Ta.29396.2.A1_at
Ta.14539.3.51_at
TaAfix.12798.1.S1_at
Ta.16729.1.51_at
TaAffx.59159.1.51_at
TaAfix.104831.1.S1_at

74.2

76.7
2.1
41.3
35
54.2
6.1

18.4
6.5
15.9
53.8
3.3
7.7
16.3
52.2
38.4
9.8
7.5
35.3
35.8
38.5
36.6
34.7
7.3
51
61.4
27.9
68.9
14
57.4
4.9
55
9.4
5.4
27.8
15.9
30.2
42.7
5.4
63
5.2
556.4
5.3
5.8

75.9
12.7
35
12.6
19.7
14.6
10.5
16.3
13.9
55
53.6
5.2
452
8.5
1.4
21.9
1.8
33.2
33.6
47
50.3
21.2
14
44.9
46.9
317
322
21.7
27.4
445
3.1
37
1.7
25.2
14.7
15.5
17.4
2.7
332
35
40.2
49.7
9.8
71.4
5.4
34.1

4.8
3.7

2.2
5.3
5.5
5.3
2.8
4.4
5.7
5.8
2.6
5.1
4.2
3.1
2.1
6.1
3.6
5.1
3.8
3.6
5.2
4.7
53
2.9
4.6
4.8
55
2.9
3.8
3.1
5.2
3.6
3.4
4.3
21
4.1
2.6
3.3
3.8
4.6
3.3
4.6
4.7

2.7

159

62.4
62.4
62.2
62.1
62
62
62
62
61.9
61.8
61.8
61.7
61.7
61.5
61.5
61.5
61.3
61.3
61
60.8
60.8
60.8
60.7
60.7
60.4
60.1
60
59.7
59.7
59.6
59.6
59.4
59.4
59.3
59.3
59.3
59.2
59
59
59
59
58.9
58.9
58.8
58.8
58.8



TaAffx.84129.1.S1_s_at
TaAfix.85864.1.51_at
TaAffx.93075.1.51_at
Ta.17804.1.S1_at
Ta.22474.1.51_at
TaAfix.24738.1.51_at
TaAffx.23912.1.S1_at
Ta.3528.1.S1_at
TaAfix.36438.1.A1_at
TaAfix.58270.1.S1_at
TaAffx.81765.1.51_at
Ta.7791.3.S1_at
TaAfix.58216.1.S1_at
TaAfix.64082.1.51_at
Ta.26401.1.A1_at
TaAfix.37997.1.51_at
TaAfix.83462.1.51_at
Ta.30691.2.S1_at
TaAfix.28435.1.51_at
TaAffx.109047.1.S1_at
TaAffx.53650.1.51_at
TaAfix.50186.1.S1_at
TaAffx.59400.1.S1_at
TaAfix.91475.1.51_at
Ta.13723.1.51_at
Ta.20618.1.A1_at
Ta.17194.1.51_at
TaAfix.22849.1.51_at
TaAffx.32099.1.S1_at
TaAffx.120526.1.S1_at
Ta.28183.3.51_at
TaAfix.80316.1.S1_at
TaAfix.79641.1.S1_at
TaAfix.128541.15.S1_at
TaAffx.30659.1.51_at
Ta.18082.2.A1_at
Ta.11614.1.A1_at
TaAfix.112984.2.S1_at
TaAffx.104787.1.S1_at
TaAfix.54143.1.S1_at
TaAfix.31444.1.51_at
TaAfix.111146.1.S1_at
TaAffx.118770.1.A1_at
TaAfix.30895.1.51_at
Ta.23988.1.A1_at
TaAfix.84525.1.51_at

8.9
7.7
4.2
24
2.8
5.9
3.7
67.5

42
67.1
21.5
40.2
75.2
8.1
43
29.8
11.6
117.1
3.2
27.8
95
8.8
12.1

18.4
42
13.2
2.2
31.7
4.7
6.1
9.6
43.2
4.1
9.8
73.5
10.1
15.6
1.8
2.4
37.9
35
3.1
50.1
77.6

7.3
9.4
26.3

15.1
24.4
24.6
7.1
20.1
35
4.5
140.9
9.7
41.5
2.7
61.8
30.1
34.9
53
2.5
7.7
4.8
11.3
10.8
39.7
15.3
44.9
4.5
25.1
15
29.5
1.8
11.3
317
36.3
40.3
28.5
14.4
4.5

32.3
9.3
3.9
13
38.8

5.6
4.4
35
41
4.8
2.4
4.1
438

49
4.2

3.9
25
5.6
2.2
5.3
4.1
3.6

3.4
2.6
5.3
4.2
51
3.9
3.9
4.6
2.3
3.6
25

4.4
5.4
5.4
24
5.3
4.2
2.1
5.3
2.4
3.6
3.2
2.4
3.7
4.7
51

160

58.7
58.6
58.6
58.5
58.4
58.1
57.7
57.6
57.6
57.2
57.2
56.9
56.8
56.8
56.7
56.7
56.5
56.4
56.4
56.2
56.1
56
56
55.8
55.8
55.7
55.6
55.6
55.6
55.4
55.4
55.4
55.3
55.2
55.2
55.2
55.1
55.1
55.1
55.1
55
55
54.8
54.8
54.7
54.7



Ta.15186.1.S1_at
Ta.21998.2.51_at
TaAffx.80488.1.S1_at
Ta.9141.2.S1_at
TaAffx.30272.2.51_at
Ta.13314.1.51_at
TaAffx.119320.2.S1_at
TaAffx.53119.1.S1_at
Ta.3133.2.51_at
TaAffx.112541.2.S1_at
TaAffx.22829.1.S1_at
TaAffx.28917.1.S1_at
Ta.27284.1.51_at
Ta.1613.1.S1_at
Ta.4642.1.A1_at
Ta.25568.2.A1_at
TaAffx.112701.1.S1_at
TaAffx.87282.1.S1_at
TaAffx.25063.1.S1_at
Ta.12737.1.51_at
TaAffx.37179.1.A1_at
TaAffx.137341.1.S1_at
TaAffx.59280.1.S1_at
TaAffx.81593.1.S1_at
Ta.30219.2.S1_at
TaAffx.90063.1.S1_at
TaAffx.113039.1.S1_at
Ta.5235.1.S1_at
TaAffx.25368.1.S1_at
TaAffx.69653.1.S1_at
Ta.28353.2.51_at
Ta.10546.1.A1_at
TaAffx.78085.1.S1_at
TaAffx.38195.1.S1_at
TaAffx.30267.1.S1_at
TaAffx.112406.1.S1_at
Ta.8977.1.A1_at
TaAffx.8419.1.51_at
Ta.19202.1.S1_at
TaAffx.94339.2.51_at
TaAffx.19604.5.S1_at
Ta.26803.1.A1_at
TaAffx.59514.1.S1_at
TaAffx.78631.1.S1_x_at
TaAffx.70800.1.S1_at
TaAffx.32093.2.51_at

1.9
40.2
10.9
11.7
15.7
44.8
6.7
6.4
25
7.6
102.8
714
23.1
37.6
46.4
314
8.1
15
20.2
3.3
20.6
38.7
2.5
26
12.6
3.9
3.2
22.2
73.6
76.8
37.1
26.6
3.9

55.1
8.5
23.8
28.9
57.2
93.1
6.7
7.2
46.4
35.1
10.4
34.4

17.2
4.1
1.9
6.6
7.5
34.1
4.1
22.7

34.3
7.2
56.1
27.5
39.9
11.3
2.6
12.4
3.8
5.7
7.3
4.7
43.5
2.5
7.3
5.5
38.3
16.7
6.8
10.8
5.7
8.9
18.9
33.8
41.2
3.6
1.2
21.7
32.3
8.3
33.4
32.3
65.1
5.6
6.1
15
2.2

1.2
5.3
3.6
3.2
4.6
4.8
2.8
53
4.2
2.4
3.9
5.1
1.9
3.8
4.1
2.2
3.2
4.9
3.5

4.6
4.8

25
3.2

1.6
4.8
3.3
4.4

4.2
4.2
4.9
51

3.3
2.6
4.1
3.3

4.3
1.9

4.3
5.2
4.8
3.6

161

54.6
54.6
54.5
54.4
54.2
54.2
54.2
54.2
54.1
54.1
54
54
53.9
53.9
53.8
53.5
53.5
53.5
53.4
53.4
53.4
53.4
53.4
53.2
53.2
53.1
53.1
52.9
52.9
52.7
52.7
52.7
52.7
52.7
52.5
52.5
52.4
52.4
52.3
52.3
52.3
52.1
52.1
52.1
51.9
51.8



Ta.17387.1.51_at
Ta.17604.1.S1_at
TaAffx.114024.1.S1_at
TaAffx.9160.1.S1_at
TaAffx.57250.1.A1_at
TaAffx.8775.4.S1_at
TaAffx.51287.3.S1_x_at
Ta.17564.1.S1_at
Ta.223.1.S1_at
TaAffx.106422.1.S1_at
TaAffx.120709.1.S1_at
TaAffx.110827.1.S1_at
Ta.22854.2.51_at
TaAffx.105405.1.S1_at
Ta.12926.1.S1_at
Ta.14406.1.A1_at
Ta.8835.1.A1 at
Ta.25348.1.A1_at
TaAffx.30059.1.S1_at
TaAfix.28241.1.51_at
Ta.20299.1.S1_at
TaAfix.84500.1.S1_at
TaAffx.53790.1.S1_at
Ta.12945.1.S1_at
Ta.21049.3.S1_at
TaAfix.64234.1.51_at
TaAffx.29175.1.S1_at
TaAffx.7831.1.S1_at
TaAfix.26468.1.S1_at
Ta.10562.2.S1_at
TaAfix.85542.1.51_at
TaAfix.106424.1.S1_at
TaAfix.56544.1.51_at
TaAfix.84162.1.S1_at
TaAffx.90204.1.S1_at
TaAffx.107663.1.S1_at
Ta.22228.1.51_at
TaAfix.78146.1.51_at
TaAfix.38331.1.S1_at
TaAfix.56719.2.51_at
Ta.19650.1.S1_at
TaAfix.114276.1.S1_at
TaAffx.128517.2.S1_at
TaAfix.26243.1.51_at
Ta.30480.1.A1_at
TaAfix.84329.1.51_at

4.6
2.4

6.3
275
44
20.3
3438
1.9
56.8
37.6
3.1
3.3
55.1
37.4
6.6
4.2
48
53.1
40.9
1.2
5.4
66.8
3.9
4.7
80.7
6.4
35.2
26.4
345
448
416
20.6
13.2
29.4
2.3
2.1
2.2
4.8
36.9
44
54.7
21.5
64.7
4.6
454

25
2.9
30.8
66.8
15

4.2
1.9
6.1
49.9
175
28.2
43.8
10.8
48.5
8.1
31.2
47.1
195
15

3.3
19.4
38.8
29
34.8

31.3
3.6
37
18.2
8.3
64.6
3.9
17.8
51
30.6
29.8
84.9
36.7
11.2
11.3
2.2
13.2

1.6
41
4.4
5.1
3.4
1.8
1.9
43
2.5
3.8
35
2.2
4.2
2.8
41
4.7
4.3
4.4
4.7
45
2.2
48
3.6
3.3
4.7
4.2
2.8
2.9
3.6
2.2
4.4
4.1
2.9
2.3
3.8
3.6
2.4

14
4.3
4.7
2.6
3.6
2.4
3.2
4.1

162

51.8
51.7
51.7
51.6
51.6
51.6
51.5
515
51.4
51.3
51.2
50.9
50.9
50.7
50.6
50.4
50.2
50.2
50.2
50
49.9
49.9
49.6
49.6
49.6
49.5
49.5
49.5
49.4
49.3
49.2
49.1
49.1
49
48.9
48.9
48.8
48.8
48.7
48.7
48.6
48.5
48.5
48.5
48.3
48.3



TaAffx.104826.1.S1_at
Ta.22529.1.S1_at
TaAffx.26353.1.S1_at
TaAffx.30494.1.S1_at
TaAffx.51672.1.S1_at
TaAffx.65414.1.S1_at
TaAffx.29223.1.51_at
TaAffx.26743.1.S1_at
Ta.22094.2.A1_at
TaAffx.58751.1.S1_at
TaAffx.109706.1.S1_at
Ta.26848.1.A1_at
TaAffx.58084.1.S1_at
TaAffx.1100.1.S1_at
TaAffx.25014.1.S1_at
TaAffx.106478.1.S1_at
Ta.20368.1.S1_at
Ta.15167.1.A1_at
TaAffx.54318.1.S1_at
Ta.2299.2.51_at
TaAffx.58753.2.51_at
Ta.19591.1.A1_at
Ta.19687.1.S1_at
TaAffx.59251.1.S1_at
Ta.22667.1.A1_at
TaAffx.108556.1.S1_at
TaAffx.38827.1.S1_at
TaAffx.12442.1.A1_at
TaAffx.27937.1.S1_at
TaAffx.6375.1.51_at
TaAffx.111343.1.S1_at
TaAffx.53265.1.S1_at
TaAffx.109541.1.S1_x_at
Ta.8970.1.A1_x_at
TaAffx.108095.1.S1_at
TaAffx.30131.1.S1_at
Ta.24357.1.51_at
TaAffx.31370.1.S1_at
TaAffx.104743.1.S1_at
Ta.18512.1.S1_at
TaAffx.496.1.S1_at
TaAffx.58753.1.S1_at
TaAffx.29095.1.S1_at
TaAffx.107478.1.S1_x_at
TaAffx.64528.2.51_at
TaAffx.120312.1.S1_at

51.6
38.9
16.5
5.3

15.9
33.8
13.7
40.1
10.2
5.3

4.4

5.1
9.5
17.7

3.1
71
35.2
16.8
34.9
43.4
18.6
21
47.5
11.2
5.9
25.5
41.5
8.8
32.9
4.6

5.9
51
45.3

3.6
4.1
20
5.3
38.9
32
48
24.3

23.3
2.2
43.5
29.4
4.1
17.6
66.3
45.6
9.3
6.3
10.3
55
23.4
28
32.7
11
2.3
1.7
21.4
47.1
27.5
4.6
10
6.9
20.9
2.6
19.1
8.1
12.7
9.8
4.1
25.5
23.1
21.2
313
26.9
25
6.8
2.8
28.3
4.9
2.8
3.6
7.6
25.8

24
4.8

2.9
3.2
2.4
4.2
4.1
4.4
19
4.4
2.1
18
4.3
1.6
4.2
3.7
3.6
4.1

3.3
2.6

3.7
4.6
3.6
4.1
3.9
2.8
4.3
4.3
3.1
3.5
3.8
2.4
4.2

2.2
2.6

4.2
4.2
3.7
1.8
24
4.5
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48.2
48.2
48.2
48.2
48.2
48.1
48.1
47.9
47.7
477
477
476
476
475
47.4
47.4
473
473
472
47.2
472
47.1
a7
46.8
46.8
46.6
46.6
46.6
46.5
46.5
46.4
46.4
46.4
46.3
46.3
46.2
46
46
45.9
458
4538
456
45.4
45.4
45.4
453



Ta.958.1.S1_at
TaAfix.54350.2.51_at
Ta.10665.1.A1_at
Ta.26755.1.51_at
TaAffx.9580.1.S1_at
Ta.16173.1.51_at
Ta.9326.2.51_at
TaAfx.57522.2.S1_x_at
Ta.8446.2.51_at
TaAfix.86606.1.51_at
TaAfix.28843.1.51_at
TaAfix.79804.1.S1_at
RPTR-Ta-AF323980-1_at
TaAfix.27696.1.51_at
TaAffx.30889.1.S1_at
TaAfix.117186.1.S1_at
TaAffx.113186.2.S1_at
TaAffx.6594.1.S1_at
Ta.8128.3.A1_at
TaAffx.108898.1.S1_at
TaAffx.51106.1.S1_at
Ta.24107.1.51_at
Ta.10076.3.S1_at
Ta.16310.1.S1_at
Ta.8169.1.A1_at
TaAfix.39466.1.51_at
TaAfix.53783.1.51_at
TaAfix.42802.1.A1_at
TaAffx.121298.1.S1_at
TaAfix.38377.1.51_at
Ta.29462.2.A1_at
Ta.17337.1.51_at
TaAffx.81775.1.S1_x_at
TaAfix.84360.1.51_at
Ta.28440.2.51_at
Ta.12558.1.A1_at
Ta.12319.1.A1_at
TaAffx.107550.1.S1_at
TaAffx.111772.1.S1_at
Ta.17063.2.S1_at
Ta.24857.2.51_x_at
TaAfix.48328.1.51_at
TaAffx.14405.2.51_at
Ta.21353.3.51_at
TaAffx.108390.1.S1_at
TaAfix.78800.1.S1_at

7.9
2.7
26
22.3
37.2
153

8.2

3.6
8.6
51.3
1.9
40.3
60.1
20.1
325
44.4
34.5
105
89
39
21.8
17.3
31.6

7.4
36.5
66.7
8.3
14.3
46.1
43
44.4
10.7
27
19.4
42.3
2.6

39.4
9.7
4.3
4.4
21.8
15.1

6.9
4.5
18.9
7.3
33.2
25
2.2
27.7
2.5
19
45.2
88.6
4.8
4.4
40.8
10.3
7.9
2.7
27.1
30.1
3.3
25.9
2.6

25.5
15
4.3
2.3
18.2
53
50.7
15.2
25
48
47.4
6.9
54.3
253
10.6
30.5
9.2
6.2
31.3
20.6
17.9
2.1

3.7
14
2.8
3.1
3.9
2.1
1.8
2.8
2.6
4.1

1.9
3.8
3.3
3.2
3.9
4.2
1.6

2.3

4.2
3.2

3.6
2.2
1.9
18
3.7
2.7
2.2
2.2

21
3.3
4.1

34
3.7
2.9
3.3
2.2
3.1

4.1
3.7

4.1

2.4
18
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453
453
452
451
45.1
45
45
44.9
44.8
447
445
44.4
443
443
44.3
44
44
43.9
43.9
43.9
438
438
437
436
436
436
435
434
433
431
42.7
425
423
423
422
422
41.9
41.9
41.9
41.7
417
415
415
414
41.4
413



Ta.22222.1.51_at
TaAffx.85116.1.S1_at
TaAffx.11970.3.S1_at
TaAffx.56570.1.S1_at
TaAffx.83430.1.S1_at
Ta.22654.1.S1_at
Ta.12684.1.51_at
TaAffx.111759.3.S1_s_at
TaAffx.120368.1.A1_x_at
TaAffx.57891.1.S1_at
TaAffx.108681.1.S1_at
TaAffx.84394.1.S1_at
TaAffx.80375.1.S1_at
TaAffx.108079.1.S1_at
TaAffx.30505.1.S1_at
Ta.22422.1.51_at
TaAffx.26201.1.S1_at
TaAffx.90243.1.S1_at
TaAffx.7700.1.51_at
TaAffx.4337.1.51_at
TaAffx.26014.1.S1_at
Ta.22284.1.51_at
TaAffx.128414.53.S1_at
TaAffx.82110.1.S1_at
Ta.25687.1.S1_at
Ta.5861.2.51_at
Ta.20631.2.S1_at
TaAffx.57581.1.S1_at
TaAffx.107684.1.S1_at
Ta.2358.2.A1_at
TaAffx.7491.1.51_at
TaAffx.128493.2.A1_at
Ta.5510.1.S1_at
Ta.9334.1.S1_s_at
Ta.4950.2.S1_at
TaAffx.26113.1.S1_at
Ta.14614.1.51_at
Ta.26884.1.A1_at
TaAffx.32438.1.S1_at
TaAffx.82026.1.S1_at
TaAffx.52690.1.S1_at
Ta.22644.1.51_at
Ta.8515.2.A1_at
TaAffx.30710.1.S1_at
TaAffx.113447.1.S1_at
TaAffx.50641.1.S1_at

22.6
16.6
4.3
2.3
40.7
7.2
52.4
18.8
45.2
26.6
22.5
3.6
32.8
6.1
2.6
28.6
17.2
49.7
26
7.9
16.6
21.8
141
10.6

2.8

22.7
21.8
11
39

5.2
7.6
39.3
2.8
67
25.6
31.9
58.7
22.1
35.6
31

15.7
36.9

2.6
26
30.7
9.4
25
5.9

34.1

3.8
12.1
4.5
6.4
2.3
13.5
9.6

41.9
3.7
13.6
19.7
9.9
13

22.3
7.8
34.5
10.1
16
18
46.7
12.1
17.7
26.6
18.8
20.5

30.6

1.4
8.5
17
25.9
45.1
4.9
19.1
19.4
21.1
19.1
28

1.6
0.4
3.8
3.2

14
2.7
3.2
3.7

3.7
3.2

1.2
3.9

2.4

3.6
2.2
1.9
35
3.2
2.7
2.8
25
1.9
0.8
3.7
3.8
3.5
1.9
3.7
35
2.2
2.4
3.4
3.7
2.4
3.7
3.4
0.5
3.2
3.7
2.8

3.2
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412
411
41
41
40.8
40.8

40.7
40.7
40.6
40.6
40.6
405
40.5
405
40.4
403

40.3
40.3
40.3
403
40.1

40.1
40
40
39.9
39.9
39.9
39.9
39.9
39.7
39.7
39.6
39.5
39.3
39.3
39.1
39
39
39
39
39
38.9
38.8
38.8
38.7
38.7



TaAffx.39325.1.A1_at
Ta.9613.3.51_at
TaAffx.29342.1.S1_at
Ta.428.3.S1_at
Ta.97.2.S1_x_at
Ta.29424.1.A1_a_at
TaAffx.91673.1.A1_at
Ta.28355.1.S1_at
TaAffx.107664.1.51_x_at
TaAffx.112337.1.S1_at
TaAffx.58774.1.S1_at
TaAffx.6372.1.S1_at
TaAffx.71736.1.A1_at
TaAffx.51614.1.S1_at
Ta.15603.1.S1_at
TaAffx.109096.1.S1_at
TaAffx.27070.1.S1_at
TaAffx.26742.1.S1_at
TaAffx.8909.1.S1_at
TaAffx.81465.1.S1_at
TaAffx.77494.1.S1_at
Ta.3133.1.S1_x_at
TaAffx.53933.1.S1_at
TaAffx.52312.1.S1_at
TaAffx.85866.1.S1_at
TaAffx.97029.1.S1_at
TaAffx.109027.1.S1_at
Ta.26457.1.A1_at
Ta.16612.1.S1_at
TaAffx.124251.1.S1_at
Ta.9599.1.51_a_at
Ta.22734.2.S1_x_at
Ta.24344.1.S1_at
TaAffx.85307.1.S1_at
Ta.30782.4.S1_at
Ta.14010.1.S1_at
TaAffx.25585.1.S1_at
TaAffx.121219.1.S1_at
TaAffx.81080.1.S1_at
TaAffx.53954.1.S1_at
Ta.27503.1.S1_at
Ta.8974.1.A1_at
Ta.14156.1.S1_at
TaAffx.25077.1.S1_at
Ta.15684.1.S1_at
Ta.15562.1.S1_at

14.5
1.3
26.9
2.6
4.3
10.2
14.2
926
4.4
45
23.5
421
17.9
49
2.3
6.9
17
45
49.9
5.4
35.2
63.5
9.7
0.8
8.5
47
29.9
25.9
30.9
3.2
6.4
5.3
115
31.2
21
7.7
11.7
9.8
3.1
38.2
29.9
6.7
492
63.7
325
23.9

18.8
11.4
48.5
1.7
19.1
23
17.4
311
3.6
34.1
2.6
42.6
13.4
2.9

2.6
16.2
17
38.4
29.5
9.1
3.6
10.8
2.2

5.8
1.6
34.7
6.9
3.2
15
74.4
2.6
2.4
3.3
15.1
27.7
9.7
8.9
3.7
3.3
30.8
42.2
1.6
33.1

1.7
3.4
2.7
3.7
2.9
2.6

2.3
15
2.4

2.2
34
3.3
1.9
2.6
0.8
18
35

3.6
2.1
2.9
2.6
2.6
3.3
0.8
0.9
3.6
3.6
15
1.6
3.1
3.1
1.9
17
1.6
21
3.3
2.7
3.1
2.3
2.7
3.4
1.8
25
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38.5
38.5
38.5
38.4
38.2
38.1
38
37.9
37.9
37.8
37.8
37.7
37.6
37.5
37.4
37.4
37.4
37.3
37.3
37.3
37
36.9
36.7
36.7
36.6
36.5
36.5
36.4
36.4
36.4
36.3
36.3
36.1
36
36
36
36
36
36
35.8
35.7
35.7
35.6
35.6
35.5
35.4



Ta.11408.1.S1_at
TaAffx.102293.1.S1_at
TaAffx.26980.1.S1_at
TaAffx.5007.1.S1_at
TaAffx.84950.2.51_at
TaAffx.30561.1.S1_at
Ta.22650.2.S1_at
TaAffx.5866.1.S1_at
TaAffx.111755.1.S1_at
Ta.5267.2.S1_x_at
Ta.15024.1.S1_at
Ta.12794.2.51_at
TaAffx.80775.1.S1_at
TaAffx.7449.1.S1_x_at
TaAffx.106780.1.S1_at
TaAffx.128418.107.S1_at
Ta.7667.1.S1_at
Ta.8029.1.A1_at
TaAffx.66594.1.A1_at
TaAffx.78595.1.S1_x_at
TaAffx.105350.1.S1_at
TaAffx.134808.1.S1_at
TaAffx.112378.2.S1_s_at
Ta.17127.1.A1_at
Ta.9366.3.S1_at
TaAffx.83241.1.S1_at
TaAffx.108158.1.S1_at
TaAffx.85539.1.S1_at
TaAffx.30780.1.S1_at
TaAffx.51229.1.S1_x_at
Ta.8027.3.S1_at
TaAffx.28452.1.S1_at
TaAffx.56989.1.S1_at
Ta.4391.1.S1_at
TaAffx.65601.1.S1_at
Ta.27373.1.51_at
TaAffx.107859.1.S1_at
TaAffx.7704.1.51_at
TaAffx.106080.1.S1_at
Ta.6110.1.S1_x_at
TaAffx.53555.1.51_at
TaAffx.112513.1.S1_at
TaAffx.65435.1.S1_at
TaAffx.54055.1.S1_at
TaAffx.30460.1.S1_at
TaAffx.24731.1.S1_at

10
214
3.3

10.6
2.4
35.7
7.7
24.3
17.2
4.6
35
20.7
22.4
21.9
18.6
44.8
418
17.3

5.7
16.7
25.3
2.7
8.6
2.7
0.5
14.1
3.1
12.7
4.6
15
8.1
47.3
11.9
1.8
31.9
60.5
51
2.7
21.7
48.5
46.9
30.3
41.3

4.2
25.4
0.9
18.3
18.4
1.2
715
22.4
7.4
12.6
24.9
4.3

19.4
2.3
9.9
135
255
12.6
14.6
105
20.5
34
6.8
26.1
13.6
0.9
48.3
2.3
2.4
2.7
12.3
20.2
36.9
2.8
7.5
12.1
45.9
5.1
6.4
56.8
28.2
47.8
9.9
4.4
44.4

1.6
1.7
13

3.5

2.6
15

17
2.9
2.2
1.2
0.6
1.3
2.8
2.3
25
24
1.6
3.1
0.5
2.7
2.8
15
2.7
1.3
3.3
21
3.2
2.3
1.6
2.3

24
1.8
3.1
19
2.7
2.8
3.1
2.2
25
17
2.6
17
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35.4
35.4
35.2
35.1
35.1
34.9
34.9
34.9
34.9
345
34.4
34.4
34.3
343
34.1
34.1
34
34
33.9
33.9
33.7
336
33.5
33.4
334
33.4
333
333
33.3
333
33.2
33.2
33.1
33.1
33
32.9
32.8
32.8
32.7
326
325
324
324
32.3
322
32.2



TaAffx.84475.1.S1_at
TaAffx.98930.1.A1_at
TaAffx.85975.1.S1 at
TaAffx.57113.1.S1_at
TaAffx.24497.1.S1_at
TaAffx.78859.1.S1_at
TaAffx.25587.1.S1_at
TaAffx.28232.1.S1_at
TaAffx.23739.1.S1_at

TaAffx.128414.229.A1_x_at

TaAffx.51365.1.51_at
TaAfix.12601.2.51_at
Ta.19630.1.S1_at
Ta.18008.1.S1_at
TaAffx.110498.1.S1_at
TaAfix.79066.1.51_at
TaAfix.545.1.51_at
TaAfix.85537.3.51_at
Ta.28507.2.S1_at
TaAfix.111016.1.S1_at
TaAffx.53394.1.51_at
TaAffx.108166.1.S1_at
Ta.15652.1.S1_at
Ta.19615.1.S1_at
TaAffx.108958.1.S1_at
TaAffx.4544.2.S1_at
Ta.19642.2.A1_at
Ta.17577.1.51_at
Ta.1308.1.S1_x_at
Ta.109.1.S1_at
Ta.26417.1.A1_at
Ta.21768.1.S1_at
TaAfix.81568.1.51_at
TaAfix.52739.1.51_at
TaAfix.58718.1.S1_at
TaAfix.40107.2.51_at
Ta.26710.1.A1_at
TaAfix.30255.1.51_at
TaAffx.108526.1.S1_at
TaAfix.84330.1.S1_at
Ta.28247.1.51_at
TaAfix.79691.1.S1_at
Ta.28907.3.S1_x_at
TaAfix.86435.1.51_at
TaAfix.58848.1.51_at
TaAfix.43688.1.51_at

21.7
9.6
27.6
375
19
2.2
5.6
14.1
18.7
82.2
6.2
20.6
61.3
29
9.1
25.7
21.5
11.8
60.2
15
2.4
1.2
2.3
25
51
3.2
32.1
27.1
2.8
11
25.8

2.8
6.4
18.9
2.7
43.7
2.6
26.7
25.3
22
5.2
16.2
12.1
6.3
2.8

28.3
43.6
32.1
3.9
0.5
3.4
11.4
8.7
51.2
31.9
39.3
25.8
6.8
5.7
17.7
4.7
19
25.3
104
2.1
0.9

23
23.3
17.7
3.3
7.3
2.7
15
4.3
3.1
3.2
9.2
4.7

16.4
10
27.7
4.6
0.6
315
13.9

7.2
21.4

2.8
2.9
25
1.3
2.7

2.8
2.3
2.5
2.8
2.9
2.8
15
2.8
11
17
2.8
1.6

1.9
13

2.1
15
1.7
2.7
15
2.9
2.4
2.6
2.7
2.7
2.8
2.9
15
2.8
2.9
21
1.2
0.7
1.7
2.3
13
2.8
2.7
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32.1
31.9
31.8
31.8
31.7
31.7
31.6
31.6
315
315
313
31.2
311
31.1
31
31
30.9
30.9
30.8
30.8
30.8
30.6
30.4
30.4
30.4
30.4
30.2
30.2
30
30
30
29.7
29.7
29.5
29.4
29.3
29.3
29.3
29.1
29.1
28.9
28.7
28.5
28.3
28.2
28.1



TaAffx.54558.1.S1_at
TaAffx.86018.1.S1_at
TaAffx.4219.1.51_at
TaAffx.85901.2.51_at
Ta.5642.1.A1_at
Ta.18672.1.S1_x_at
Ta.22620.1.S1_at
TaAffx.106390.1.S1_at
TaAffx.51497.1.S1_at
TaAffx.104577.1.A1_at
TaAffx.80489.1.S1_at
Ta.15633.1.S1_at
Ta.27457.4.51_x_at
Ta.17688.1.S1_at
TaAffx.128570.3.S1_at
TaAffx.81833.1.S1_at
TaAffx.4455.1.51_at
TaAffx.4520.1.S1_at
TaAffx.128541.24.S1_at
Ta.21281.2.A1_at
TaAffx.78369.1.S1_at
TaAffx.79302.1.S1_at
TaAffx.56796.1.S1_at
TaAffx.6172.1.51_at
Ta.16159.1.S1_at
TaAffx.5957.1.S1_x_at
TaAffx.24073.1.S1_at
Ta.23243.1.51_a_at
TaAffx.85981.1.S1_at
TaAffx.55398.1.S1_at
TaAffx.26575.1.S1_at
TaAffx.32459.1.S1_at
Ta.15752.1.51_at
TaAffx.22995.1.S1_at
TaAffx.85998.1.S1_at
TaAffx.32222.1.S1_at
TaAffx.28761.1.S1_at
Ta.20617.1.S1_at
TaAffx.120225.1.S1_at
TaAffx.4545.1.S1_at
RPTR-Ta-X03453-1_at
TaAffx.22969.1.S1_at
TaAffx.37267.1.S1_at
Ta.1834.3.S1_at
TaAffx.70722.1.51_at
Ta.25038.2.S1_at

31.3
14
23.7
23.1
14.4
2.2
26.7
8.7
171
5.6
2.5
3.2
57.5
1.3
43.9
35

13
7.5
8.4
23.3
234
30.8
2.3
18.8
21
10.4
54
23.3
2.1
26.3
4.3
9.4
6.9
4.5
0.8
12.9
0.2
6.7
4.3

24.6
4.6
3.7
0.5

32.5

51
2.6
1.8
17
3.2
9.6
34.7
9.8
2.6
4.5
116.8
54
4.7

0.8

2.1
4.1
11.9
2.8
5.3
10.3

11.9
11.3
23.4
32.1
51
14.8
3.5

1.6
30.3
0.4
32.7
0.9
30.5
3.8
15
224
19.8
18.4
2.7
11

1.8
18
2.6
2.6
2.3

2.2
13
25
2.7
0.8
2.7
13
1.9

16
16
1.2
1.8
2.2
2.2
1.2
2.3
1.8
2.3
1.6
13
2.2
2.1
1.7
1.6
2.2
21
21
2.1
13
15
14
1.6
2.3
1.3
21
24
2.3
15
0.9

169

28.1
28
27.9
27.8
27.6

27.6

27.6
27.6

27.4
27.3
27.3

271

27

26.9
26.9
26.8
26.6
26.5

26.4
26.4

26.4
26.3
26
25.9
25.5
255
25.4

25.3

25.3
25.2
25.1
25
24.9
24.9
24.9
24.9
24.8

24.6
24.6
24.5
24.4
24.3
24.3

24.2
24.1

24



TaAffx.108451.1.51_s_at
TaAffx.6179.1.S1_at
Ta.27774.2.51_at
TaAfix.30698.1.51_at
Ta.9346.1.S1_x_at
TaAffx.79900.1.S1_at
TaAffx.111376.1.S1_at
Ta.12671.2.51_x_at
TaAffx.48201.1.S1_x_at
Ta.15766.1.51_at
Ta.26780.1.A1_at
TaAfix.59361.1.S1_at
TaAfix.86677.1.S1_at
Ta.27477.1.51_at
TaAffx.112949.2.S1_at
TaAfix.86410.1.S1_at
TaAffx.106461.1.S1_at
Ta.14968.1.A1_at
Ta.26393.1.A1_at
TaAfix.80987.1.51_at
TaAffx.12000.1.S1_at
TaAfix.65112.1.A1_at
TaAffx.105614.1.S1_at
Ta.24957.2.A1_s_at
TaAfix.55342.1.51_at
TaAfix.53966.1.51_at
Ta.26486.1.A1_at
Ta.25515.2.51_at
TaAffx.57942.1.51_at
TaAfix.132743.5.51_at
TaAffx.112906.1.S1_at
TaAfix.30174.1.A1_at
TaAffx.54320.1.S1_at
Ta.17493.1.51_at
Ta.492.1.S1_at
Ta.14650.1.S1_at
TaAffx.90048.1.S1_at
TaAfix.58617.1.S1_at
Ta.10690.2.S1_at
TaAffx.107554.1.S1_at
Ta.17784.1.51_at
TaAfix.56496.1.51_at
TaAfix.55188.1.51_at
Ta.15169.1.S1_at
TaAfix.56365.1.51_at
TaAffx.109255.1.S1_at

4.4
1.9
57.6
7.2
15.6
16.7
27.5
8.1
20.7
30
3.6
8
3.5
7.2
20.2
12.4
3.5
10.4
2
7.6
3.5
3.2
3.9
38.2
11.3
6.5
34.5
25
7.3
2.8
2.7
4.2
5.4
26.3
29.7
5.4
12.8
15.7
1.1
30.6
49.3
3.1
15.4
19.4
2.8
10.1

19.7
5.9
8.9
16.9
2.7
11
15.8
16.2
9.3
1.8
8.5
42

10.1
55
25.8
19.6
21.7
1.7
3.6
2.6
3.1
55
0.8
20.1
2.6
18.5
22.7
12.9
11
0.8
1.2

8.6
55.4
16
7.7
5.4
0.6
26.5
4.4
10.8
9.5
21
13
11

14
2.3
2.3
17

1.8
1.6

1.9

0.4
18
1.6
21
1.6
11
1.6
1.8

1.8

1.9
1.7
0.7
11

0.8
1.4
1.6
18
19
0.7

1.6

1.9
15
1.6
17
11
12
11
11
15

14
14
14
1.6

170

23.7
234
23.2
23.2
23.1
22.8
22.7
22.7
22.7
22.2
22.1
21.8
21.6
214
21.3
21.3
21.2
21.2
21.2
211
21.1
20.8
20.7
20.6
20.6
20.4
20.3
20.2
20.2
20
19.8
19.4
19.3
19.2
18.6
18.6
18.4
18.2
18.2
18
17.9
17.7
17.4
17.2
171
17



TaAffx.104950.1.S1_at 30.1 10.2 1.5 17
Ta.5839.2.S1_at 1.1 2.4 0.6 16.9
TaAffx.43393.1.S1_at 4.9 0.6 0.8 16.6
Ta.2962.3.S1_at 8.6 2.9 0.8 16.5
TaAffx.117318.1.S1_at 11.5 0.6 1.3 16.2
TaAffx.15085.5.S1_x_at 0.8 2.7 1 16.2
TaAffx.23652.1.S1_at 0.9 4.7 0.9 15.7
Ta.24818.1.S1_x_at 2.9 2.3 1.1 15.4
TaAffx.483.1.S1_at 19.4 2.3 1 15.3
TaAffx.53434.1.S1_at 3.2 1 1.5 15.1
TaAffx.107319.1.S1_at 40 1.1 1.4 15
Ta.11004.1.S1_at 2.3 11.7 1.3 15
TaAffx.48523.3.S1_at 2.9 2.3 0.9 14.9
Ta.20878.3.S1_at 61.2 2.8 1.4 14.8
TaAffx.50758.1.S1_at 2.2 6.5 1.4 14.8
TaAffx.78825.1.S1_at 2.4 9.4 1.3 14.6
Ta.20727.2.S1_x_at 12.4 9.9 0.9 13.4
TaAffx.29620.1.S1_at 1.7 1.6 1 13.2
TaAffx.23438.1.S1_at 23.6 1.1 1.1 12.8
TaAffx.128896.20.S1_at 0.3 1.1 0.8 12.7
TaAffx.43326.1.S1_at 3.8 1.3 1 12.6
TaAffx.81750.1.S1_at 15.1 9.7 0.6 12.4
Ta.16731.1.S1_x_at 20.5 10.3 1 12
TaAffx.115169.1.A1_at 1.3 3.7 0.8 11.6
TaAffx.5957.1.S1_at 2.4 6.3 1 11.6
TaAffx.108987.1.S1_at 73 94.7 1.1 11.4
TaAffx.105707.1.S1_at 28.3 18.7 1 11.2
TaAffx.108895.1.51_at 20.5 12.6 0.8 11.1
TaAffx.53629.1.S1_at 47.3 59 0.9 9.3
TaAffx.106160.1.S1_at 13.2 1.7 0.6 6.6
TaAffx.27336.2.S1_at 2.4 04 0.4 54
Table B.6Gc2- late overG™'#1/- late

Probe set ID GC2E GC™%#1 E GC2L GC™%#1 L
Ta.4138.1.A1_at 4.1 3.3 599.8 54
Ta.16011.1.S1_at 4.4 3.6 549.3 11.9
TaAffx.86222.1.S1_at 59.5 217.3 395.7 34.7
TaAffx.106899.1.S1_at 41.4 203.9 354.9 28.3
Ta.25315.1.A1_at 19 27.2 246.5 16.3
Ta.9361.2.S1_x_at 315.9 354.1 245.9 17.9
Ta.13302.1.S1_at 137.3 366 236.6 8.7
Ta.19529.1.S1_a_at 98.4 135.2 214.2 20.1
TaAffx.89243.1.S1_at 301.5 310 205.7 15.4
Ta.15371.1.S1_at 4.3 53 197.3 16.5
Ta.24656.1.S1_at 61.5 9.8 190.4 16.9
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TaAfix.55265.1.51_at
Ta.4307.1.S1_at
TaAfix.12142.1.S1_at
Ta.12754.1.51_s at
TaAffx.50712.1.51_at
TaAfix.117264.1.S1_at
Ta.5539.1.S1_at
TaAfix.86350.1.51_at
TaAffx.29188.1.S1_at
Ta.26235.1.A1_at
Ta.23376.2.51_s at
Ta.2747.1.S1_at
Ta.10729.2.51_x_at
TaAfix.42638.1.51_at
Ta.9251.1.S1_x_at
TaAffx.113607.2.S1_at
TaAfx.92731.1.A1_at
Ta.11643.1.A1_at
Ta.17862.1.51_s at
Ta.24110.1.A1_s_at
Ta.15177.2.51_x at
TaAffx.38238.1.S1_s_at
Ta.3726.1.S1_at
Ta.10015.1.A1_at
TaAffx.3993.1.S1_at
TaAfix.24260.1.51_at
TaAffx.9032.1.S1_at
Ta.12059.1.S1_at
TaAffx.80201.1.S1_at
TaAfix.37079.1.S1_at
Ta.28775.1.51_at
TaAfix.110693.2.S1_at
Ta.23797.1.51_x at
TaAffx.89521.1.S1_x_at
TaAffx.65216.1.51_at
Ta.231.1.S1_at
TaAffx.7477.1.S1_at
TaAfix.50948.1.51_at
Ta.7206.2.A1_x_at
TaAfix.113675.1.S1_at
Ta.7791.2.A1_s_at
Ta.17257.2.51_at
TaAfix.22189.1.51_at
TaAfix.136997.2.S1_at
Ta.22365.2.51_a_at
TaAfix.55556.1.51_at

42.3

30.2
8.8
65.7
77.9
251.5
130.8
40.7
23.3
4.1
75.5
132.9
72.9
87.3
10
24.1
4.9
151

14.2
14.1
28
4.9
72.9
39.6
71.9
73.6
81.8
413
23.9
434
59.6
79.8
254.7
42
46.8
74
112.4
2.8
85.8
6.6
51.5
77.6
2.1
88.5

18.5
15.4
129.6
14.1
129.1
44.4
219.2
20.4
99.2
170.1

419
128.2
118.2
269.4
101.2
134.7
1.3
92.8
2336
20.3
44.4
24.6
8.9
24.2
14.4
60.4
168.1
9.1
78.1
30.4
25.7
57.8
86.7
120.2
86.9
6.7
11.2
57.7
10.2
89.2
63.1
51.3
69.3
5.2
1116

182.1
182
180.4
176.3
170.2
166
162.2
154.6
149.5
148.4
148.1
144.4
143.7
142.9
140
1385
137.8
135.8
133
1315
130.7
129.7
128.7
128
125.1
125
124.3
120.4
120.2
120
119.9
119.7
119.2
1175
115.2
110.7
110.3
110
109.7
108.6
107.4
107.2
107.1
106
104.2
103.1

172

13.8
13.7
18
5.6
16
15.3
4.9
13.7
5.7
4.4
11

9.9
11.6
9.9
13.3

11.9
6.6

5.6
8.6
12.8
9.6
4.9

6.7

10.6
10.2
121

10.2
10.2
8.1
10.1
11.1
8.6
10.9
10.7
8.5
10.4

7.2
9.7
9.5
6.7
5.7
10.1
6.4

3.4
7.7



Ta.9534.3.S1_at
TaAffx.105261.1.S1_at
TaAffx.38755.1.51_at
TaAffx.12886.1.S1_at
Ta.18805.1.A1 a_at
TaAffx.56333.1.S1_at
TaAffx.107532.1.S1_at
TaAffx.112375.1.S1_at
TaAffx.62609.1.S1_at
TaAffx.22998.1.S1_at
Ta.24625.2.51_a_at
TaAffx.94042.1.A1_at
Ta.26877.1.A1_at
TaAffx.82926.1.S1_s_at
TaAffx.84302.1.S1_at
Ta.22585.2.51_x_at
Ta.15997.1.S1_at
Ta.6734.2.51_x_at
TaAffx.122153.1.S1_at
Ta.15247.1.51_at
TaAffx.84528.1.S1_at
TaAffx.85186.1.S1_at
TaAffx.15760.1.A1_at
TaAffx.90020.1.S1_at
Ta.15678.1.S1_at
Ta.9283.2.S1_a_at
Ta.18675.1.S1_at
Ta.14033.1.S1_at
TaAffx.85658.1.S1_at
Ta.654.2.S1_x_at
TaAffx.24363.1.51_at
Ta.12754.1.S1_x_at
Ta.30425.1.A1_at
TaAffx.86760.1.S1_at
TaAffx.113724.1.S1_at
TaAffx.54266.1.S1_at
Ta.16423.2.51_at
Ta.23463.2.51_a_at
TaAffx.31763.1.S1_at
Ta.11428.1.A1_at
TaAffx.58481.1.S1_at
TaAffx.11851.1.A1_at
TaAffx.128418.76.S1_at
Ta.15638.2.51_a_at
Ta.24615.1.S1_x_at
Ta.22711.1.51_at

143.5
24.6
151.1
8.7
50.8
20.3
3.3
2.8
9.9
9.2
141
10.5
151
18.2
47.8
56.3
9.9
69.1
126.8
55.8
57.7
88
58
16.8
12.5
14.9
3.4
63.5
239.3
9.5
85.1
7.1
50.7
19.4
60.5
28.1
5.7
41.3
61.2
3.8
47.1
63.4
40.2
10.6
16.6
3.7

111.7
63.7
60.2

92
85.8
10
35.7
105.4
36.3

23.2
86

7.5

113.6
56.5

70.2
8.5

71.6

178.6

70.8
71.7
9.7

68

56.3

125

16

49.5

67.7
118.9
45.9
133.1

14.9
61.9
5.6
55.2
67.4

61.9
30.8
39.8
36.7
71.1

28

12.7

48.3

102
102
101.6
101.2
98.7
97.3
96.6
96.5
96.5
93.6
93.3
92.7
92.6
923
91.7
90.7
90.5
90
89.8
89.3
89
88.5
88.2
87.7
87.2
87
86.6
86.5
86.5
86.4
86.2
85.7
85.2
84.9
84.6
84.5
84.4
84.4
84.2
82.6
82.4
81.6
81.5
81.1
80.7
79.7

173

8.3

4.8
9.2
8.8
5.3
6.6
5.4

9.2
4.6
7.1
5.9
7.1

3.4
53
6.9
3.3
5.2

6.9

8.4
7.5
3.4
4.7
8.6
4.4
3.4
5.6
8.2
7.8
3.2
5.9
6.5
4.7
7.6
3.9
6.2

5.9
7.8

7.8



TaAffx.59648.1.S1_at
Ta.10441.1.S1_at
TaAffx.119626.1.A1_at
Ta.26372.1.A1_at
TaAffx.4830.1.51_at
TaAffx.78350.1.S1_at
TaAffx.29260.1.S1_at
TaAffx.32390.1.S1_at
Ta.19525.1.51_at
TaAffx.86839.1.S1_at
TaAffx.31963.1.S1_at
TaAffx.24963.1.S1_at
TaAffx.108506.1.S1_at
TaAffx.35484.1.S1_at
TaAffx.30142.1.S1_at
TaAffx.109058.1.S1_at
TaAffx.90014.1.S1_at
TaAffx.110021.1.S1_at
TaAffx.13354.1.A1_at
Ta.26947.1.A1_at
TaAffx.28931.1.S1_at
Ta.27232.1.51_at
TaAffx.78045.1.S1_at
TaAffx.38164.1.S1_at
TaAffx.17257.3.A1_at
Ta.25685.1.S1_at
TaAffx.55846.1.S1_at
Ta.13310.1.S1_at
TaAffx.8264.2.51_at
TaAffx.19575.1.S1_at
TaAffx.37763.1.A1_at
TaAffx.26663.1.S1_at
TaAffx.83913.1.51_at
Ta.12173.1.A1_at
Ta.12808.2.S1_at
TaAffx.35525.1.S1_at
TaAffx.80376.1.S1_at
Ta.24639.2.S1_at
TaAffx.7031.3.51_at
Ta.15465.1.S1_at
Ta.9369.3.S1_at
TaAffx.7136.1.S1_at
TaAffx.54029.1.S1_at
TaAffx.32482.1.S1_at
Ta.13281.1.S1_at
Ta.20564.2.51_x_at

58.7
51.2
67.6
394
110.9
26.7
65.9
4.4
11.9
56.5
84.1
8.3
2.8
15.2
57.5
45.7
3.6
375
73.8
10.8
31.9
3.4
94

64.7
12.2
18.7
355
11.8
3.6
41.5
274
1.6
61.3
10.8
67.7
32.4
48.5
24.8
4.5
34.9
49.3
17.9
49
114.4
6.4

13.5
64
71.8
6.6
30.1
21.3
9.8
69.3
156
1235
8.8
23.4
13.7
41
322
38.3
4.8
30.2
53.3
38.3
50.7
6.4
23.3
57.4
95
39.8
4.1
432
45
6.7
39.4
26
16.3
59.9
35.5
9.5
69.5
60.8
23.2
6.3
9.8
38.6
88.6
329

108.3

3.7

79.4
78.3
77.9
77.5
77.3
7
76.6
76.3
75.4
75.3
74.7
74.5
74.4
74.3
74.3
74.3
73.4
73.3
73
73
73
72.6
71.7
71.5
715
71.3
70.3
70.1
70.1
70
70
69.9
69.8
69.7
69.7
69.5
69.5
69.4
69
68.9
68.9
68.7
68.4
67.9
67.2
66.9

174

5.3
3.6
7.4

5.1
5.6
6.5
6.8
6.5
7.1
4.4
6.3

55
5.3
6.7
3.3

5.4
5.7
3.7
6.1
55
5.7
4.5
2.9
2.9
3.1
4.9
5.7
4.2
3.4
4.6
4.9
5.4
5.7
5.8
5.7
4.4
5.6
6.6
5.9
55
3.3
6.7
0.8



TaAfix.64607.1.A1_at
TaAfix.106622.2.S1_at
Ta.24114.1.51_x_at
TaAfix.59015.1.51_at
TaAffx.26007.1.S1_at
TaAfix.28399.1.51_at
TaAffx.107268.1.S1_at
TaAfix.82906.1.51_at
Ta.28480.1.S1_at
TaAfix.113163.2.S1_at
TaAfix.110222.1.S1_x_at
TaAffx.106787.1.S1_at
Ta.18334.1.51_s at
TaAfix.53833.1.51_at
TaAffx.11919.2.51_at
TaAfix.53091.1.51_at
TaAfix.27943.1.51_at
TaAfix.138332.1.S1_at
Ta.24294.1.A1_at
Ta.13956.1.S1_at
Ta.5252.3.S1_at
Ta.9264.3.S1_at
Ta.15698.1.S1_at
TaAfix.57382.1.51_at
TaAffx.27111.1.S1_at
Ta.26787.1.A1_at
TaAffx.52643.1.51_at
TaAfix.53061.1.S1_at
TaAffx.59101.1.S1_at
TaAfix.81428.1.51_at
Ta.6172.2.51_at
TaAffx.107704.1.S1_at
Ta.15759.1.S1_at
TaAffx.5541.1.S1_at
Ta.26322.1.A1_at
TaAfix.113289.1.S1_at
Ta.9924.1.S1_at
Ta.25004.1.A1_at
Ta.9150.2.51_at
TaAfix.32444.1.51_at
Ta.9226.1.S1_at
TaAfix.28845.1.51_at
TaAfix.77641.1.S1_at
Ta.20582.2.S1_x_at
TaAffx.54069.1.S1_at
TaAfix.86814.3.51_at

7.2
24.2
34.8
61.7
22.9
42
34.7

5.7
47.9
35.2
142.2
3.3
29.6
89.4
10.2
61
24.8
14.2
13.9
70.3
39.1
34.5
16.5
5.3
2.9
50.2
4.1
52.5
57.5
8.4
48.5
21.3
35.9
19.6
31.8
24.2
41.3
33.1
69.7
8.4
66.1
50.9
7.7
41.9
34

9.3
4.8
121
355
20.3
54.1
27.8
35.5
8.5
6.1
54.1
66.9
43.1
21.7
36.6
54
32.1
59
51.3
215
37
32.6
24.1
5.1
43
4.1
17.8
0.8
90.3
325
15.8
46.9
51.9
59.5
11.3
35.9
5.8
31.8
22.2
21.7
6.7
65
47.1
43.1
39.7
20.7

66.9
66.9
66.6
66.3
65.7
65.5
65.4
65.3
64.6
64.6
64.5
64.5
64
64
63.7
63.7
63.5
63.5
63.4
63.1
63.1
63
63
63
62.9
62.6
62.5
62.5
62.4
62.3
62.1
62.1
61.8
61.6
61.4
61.3
61
60.9
60.8
60.8
60.5
60.2
60
59.6
59.6
59.6

175

5.3
5.9
5.1
2.4
4.4
5.7
3.7
5.8
5.4
5.3
3.4
6.3
2.8
4.8
5.6

3.8
6.1
6.1
4.6
6.2
4.6

3.7
5.6
2.8
25
4.8
4.5
3.6
4.7
4.3
4.3
4.3
35
3.1
3.2
2.3
3.7
3.9
34
4.3
4.9
5.9
5.1



Ta.12895.1.A1_at
TaAffx.83608.1.S1_at
Ta.25381.1.51_s_at
TaAffx.65044.1.A1_at
TaAffx.85682.1.S1_at
TaAffx.24983.1.S1_at
TaAffx.35355.1.S1_at
Ta.1840.2.S1_x_at
Ta.10672.1.S1_at
Ta.17862.1.S1_at
Ta.16951.1.S1_x_at
TaAffx.54026.1.S1_at
TaAffx.105712.1.S1_at
TaAffx.37918.1.S1_at
TaAffx.115102.1.S1_at
Ta.8820.1.A1_at
Ta.30764.2.S1_at
TaAffx.85751.1.S1_at
Ta.5049.1.A1_at
Ta.18930.1.A1_at
TaAffx.6393.1.S1_at
Ta.25119.1.S1_x_at
Ta.25360.1.A1_at
TaAffx.112236.1.S1_x_at
TaAffx.28679.1.S1_at
TaAffx.90006.1.S1_at
Ta.12652.2.S1_at
TaAffx.122153.2.51_at
TaAffx.57558.1.S1_at
TaAffx.110859.1.S1_at
TaAffx.113774.3.S1_at
Ta.14018.3.S1_at
TaAffx.81392.1.S1_at
TaAffx.93308.1.S1_at
TaAffx.8537.1.S1_at
Ta.21682.1.S1_x_at
TaAffx.86486.1.S1_at
Ta.5490.1.S1_s_at
Ta.655.2.A1_x_at
TaAffx.70835.1.A1_at
Ta.17132.1.S1_at
Ta.26557.1.A1_at
Ta.29479.1.A1_at
Ta.5216.1.S1_x_at
TaAffx.114119.1.S1_at
TaAffx.128418.134.A1_at

37.3
28.2
51.2
7.9
56
50.4
38.3
21.4
20.8
52.8
38.5
2.9
4.4
115.7
8.4
34.5

24
1.3
10.8
28.9

5.5
29.9
16.2
5.5
30.3
3.8
30.1
17.3
27.7
1.1
29.2
28.5

429

5.6
35

43
41

16.3

8.1
4.9
40
27.8
4.6
33.8
80.8

11.9
61
12.7
315

13
6.3
82.4
20.5
20.6

24.3

59.6
134.1

64.3

81.3

36.6

43.1

13.8

21.4

6.6
16.4

55.2
24.7

50.2

24.3
16

33

6.6

23.6

20.1
5.6

7.1

49.4

7.2
41.3

35.8
14

56.5

31.3

6.3

33.8

56.4
21

6.7

34

59.4
59.3
59.1
59.1
59
59
58.7
58.6
58.6
58.6
58.6
58.6
58.2
58.1
58
57.9
57.9
57.9
57.6
57.5
57.5
57.4
57.4
57.4
57.3
57.2
56.5
56.4
56
56
55.9
55.7
55.7
55.6
55.6
55.5
55.4
55.3
55.3
55.1
54.8
54.4
54.1
54
54
53.8

176

5.7
55
5.1
51
4.7
5.6
5.2

5.8
4.9
5.7
5.6
25
4.1
5.1
2.9

5.7
4.7
4.9
5.6
4.3
5.1
3.6
5.7
3.9
3.1
4.9
4.5
1.9
1.6
4.7
5.1
5.2
3.9
5.5
2.9
4.8
4.9
55
3.2
35
5.4
3.3
3.7



Ta.25443.1.A1_at
Ta.24477.3.A1_at
TaAffx.42139.1.S1_at
TaAffx.5532.1.51_at
TaAffx.28209.1.S1_at
TaAffx.66358.1.S1_at
TaAffx.56116.1.S1_at
TaAffx.84235.1.S1_at
TaAffx.104874.1.S1_at
Ta.18530.1.S1_a_at
TaAffx.101191.1.A1_at
TaAffx.22629.1.A1_at
Ta.26199.2.S1_at
Ta.5640.2.A1_x_at
TaAffx.58298.1.S1_at
TaAffx.120290.2.S1_at
TaAffx.29804.1.S1_at
TaAffx.112371.1.S1_at
TaAffx.80790.1.S1_at
TaAffx.26210.1.S1_at
TaAffx.12791.2.51_at
Ta.10094.1.S1_at
Ta.556.1.S1_at
TaAffx.78867.1.S1_at
Ta.23256.2.51_at
Ta.949.1.S1_at
Ta.20430.1.A1_at
TaAffx.55593.1.S1_at
TaAffx.22655.1.51_at
Ta.26763.1.A1_at
TaAffx.128414.82.S1_at
Ta.17225.1.51_at
Ta.13120.1.A1_at
TaAffx.4394.1.51_at
Ta.17968.1.S1_at
TaAffx.79809.1.S1_at
Ta.18699.1.S1_at
TaAffx.79541.1.S1_at
TaAffx.4329.1.51_at
TaAffx.108023.1.S1_at
TaAffx.4711.1.51_at
TaAffx.109143.1.S1_at
TaAffx.31379.1.S1_x_at
TaAffx.4248.1.S1_at
Ta.30857.1.S1_at
TaAffx.112194.1.S1_at

4.3
40.8

57.8
11.7
50.6
5.3
84.7
44.1
13
6.4
29.6
17.4
16.6
44.1
24.6
12.6

7.3
21.1
32.3
35
1.1
14.8
40
3.3
6.2
6.8
2.3
6.1
4.9
11.7
4.8
46
47
15.4
20.3
30.9
17
6.9
103.4
12.8
15.8
49.2
311
14.4

8.3
66.3
31.9
18.4
13.7
6.9

46.6
47.6
27.8
41.3
30.3
39
9.1
36.3
46.3
8.2
3.3
11.4
17.9
17.9
25.1
52.2
17.6
20.7
17
5.8
3.7
6.1
17.3
21.5
2.7
5.6
13.1
9.7
49.3
6.5
49
14.6
17.7
70.1
48.5
23.4
115
10.8
2.8

53.7
53.5
53.3
52.9
52.9
52.8
52.8
52.7
52.5
52.2
52.2
52.1
52.1
52
52
52
51.9
51.7
51.6
51.6
51.3
51.2
50.7
50.7
50.6
50.4
50.3
496
493
49.1
49.1
49
48.9
48.7
48.6
48.4
48.3
483
48.2
4738
477
473
471
a7
46.9
46.9

177

5.1

3.6
4.8
5.2
3.6
3.7
4.9
51
4.7
4.8
2.8
3.5
3.7
3.7

4.2
4.1
3.3
4.6
2.9
3.8
14
4.9

3.2
3.8
4.5

4.2
2.3
3.2
18
25
2.9
3.7

4.3

21
4.6

2.9
4.4

4.1
17



TaAffx.117142.1.S1_at
AFFX-r2-TagB_at
TaAffx.26120.1.S1_at
TaAffx.113701.1.S1_s_at
TaAffx.62632.1.S1_at
TaAffx.6406.1.S1_at
TaAffx.6518.1.S1_at
Ta.14931.1.S1_at
TaAffx.23632.1.S1_at
TaAffx.28503.1.S1_at
TaAffx.26970.1.S1_at
TaAffx.24079.1.S1_at
TaAffx.9243.1.S1_at
TaAffx.4412.1.S1_at
TaAffx.56148.1.S1_at
TaAffx.97381.1.S1_at
Ta.26648.1.A1_at
TaAffx.4553.3.S1_at
TaAffx.91363.1.A1_x_at
Ta.26105.1.A1_at
Ta.6990.1.S1_at
TaAffx.124266.1.51_at
TaAffx.79196.1.S1_at
TaAffx.56984.1.S1_at
TaAffx.55262.2.S1_at
Ta.28040.1.A1_at
Ta.552.2.S1_at
TaAffx.108314.1.51_at
TaAffx.4398.1.S1_at
TaAffx.86413.1.S1_at
TaAffx.109192.1.S1_at
TaAffx.32578.1.S1_at
TaAffx.11955.2.S1_at
TaAffx.65642.1.S1_at
TaAffx.120446.1.A1_at
TaAffx.83378.1.S1_at
Ta.17175.1.S1_at
Ta.24539.2.S1_at
TaAffx.53043.1.S1_at
TaAffx.53588.1.S1_at
TaAffx.110509.3.51_at
Ta.4928.1.S1_at
Ta.22360.1.S1_at
TaAffx.53617.1.S1_at
TaAffx.31242.1.S1_at
Ta.7916.1.S1_at

64.3
13.5
11.2
54.1
34.8
10.3
17.9
19.1
45.6
18
25.1
5.3
5.7
26.6
19.7
3.7

65.3
10.9
2.8
44.4
59.4
7.3
2.4
331
334
48.4
5.7
4.7
3.1
3.6
36.6
57.6
2.8
27.1
3.1
32.6
3.8
6.9
43.2
17.9
40.1
4.4
58.7
26.6
4.3

55.3
3.8

67.4
68.5
41.8
3.6

20.3
40
3.8
27.4
7.4
13
5.2
20.4
34.7
18.8
50
70.8
24.2
98.1
88.2
2.2
23.4
23.7
57.2
46.5
39.5
11
18.6
1.8
21.3
40.9
60.2
40.7
7.1

11.2
7.5
5.3
14.6
16.6
4.7

15.1
14.6
26
9.5

46.9
46.7
46.7
46.3
46.1
46.1
46.1
45.9
45.9
45.9
458
457
45.7
456
456
453
45
45
44.9
448
44.2
441
441
441
437
436
435
433
433
433
432
432
431
43
43
43
42.9
4238
425
425
42.4
423
421
421
416
415

178

2.7
2.2
2.8
3.9
4.3
3.9
3.9

4.5
2.7
4.4
4.3
3.8
4.2
14
2.3
2.1
4.2
3.7
4.4
4.2
3.1
35
3.6
3.3
1.3
3.8
2.9
3.7
2.9
3.3
31
3.7

3.8
2.2
2.3

3.4
2.3
2.9

2.7
1.9
3.9



TaAffx.108656.1.S1_at
Ta.23219.1.A1_x_at
TaAffx.9183.1.51_at
TaAffx.78423.1.S1_at
TaAffx.83167.1.S1_at
Ta.18041.1.S1_at
Ta.15228.1.S1_at
TaAffx.78962.1.S1_at
Ta.13089.1.S1_at
Ta.4214.1.A1_at
TaAffx.70666.1.S1_at
TaAffx.137.1.S1_at
TaAffx.53684.1.S1_at
TaAffx.131379.1.A1_at
TaAffx.5516.1.51_at
TaAffx.54759.1.S1_at
TaAffx.113349.1.S1_at
TaAffx.81521.1.S1_at
Ta.5645.2.51_at
TaAffx.54083.1.S1_at
Ta.20634.1.S1_at
Ta.12550.1.A1_at
TaAffx.79822.1.S1_at
Ta.27184.1.51_at
TaAffx.6592.1.51_at
TaAffx.56932.1.S1_at
Ta.5049.2.S1_at
TaAffx.23402.1.S1_at
TaAffx.85851.1.S1_at
TaAffx.111458.1.S1_at
TaAffx.50506.1.S1_at
TaAffx.64122.1.S1_at
TaAffx.51280.1.S1_at
Ta.13636.1.A1_at
TaAffx.53798.1.S1_at
Ta.23376.3.51_at
TaAffx.109220.1.S1_at
Ta.4585.2.A1_at
Ta.15580.1.S1_at
TaAffx.83612.1.S1_at
TaAffx.86468.1.S1_at
TaAffx.78136.1.S1_at
TaAffx.65643.1.S1_at
TaAffx.78884.1.S1_at
Ta.3743.1.A1_s_at
TaAffx.83258.1.S1_at

1
0.6
44.5
28
22.6
47.6
30.7
3.7
46.9
27.3
13.8
394
151
5.6
23.9
7.5
2.8
48.1
22.2
18.2

15.2
115
0.7
54.1
43
20.6
13
17.2
8.1
43.6
41.5

51.7
5.4
355
2.3
46.9
4.4
48
32.5

16.9
7.2
2.4
7.5

1.6
0.9
42.3
31.8
4.1
30.6
48.3
10.1
17.4
47.6
10.9
23.7
9.3
169
28.1
13.6
3.9
24.4
52.3
15.8
19.4

3.9
111
7.3
62.6
18.4
10.4
6.7
30.6
37.9
50.7
14.6
32
6.3
48.3
2.1
52.1
0.8
6.9
33.7
4.6
39.4
15
25.8
24.3

413
412
412
412
412
41.1
41
a1
40.9
40.7
40.6
401
40.1
39.7
39.7
39.6
39.2
39.2
39.1
38.8
38.6
38.6
38.6
38.4
38.3
38
37.9
37.7
37.7
37.6
37.6
37.5
375
37.4
37.3
36.9
36.7
36.6
365
36.5
36.1
36.1
35.8
35.7
35.5
35.5

179

4.1
14
3.5
4.1
1.9
3.3
25

21
2.9
2.3
3.7
3.4
2.3
2.3
2.6
2.6
3.2
3.7
2.6
3.8
2.6
2.4

15

3.1
21
25

2.2
21
3.7
25
3.2
3.6
35
13
3.1
21
2.4
1.9
3.4
2.7
2.2
35
2.3



TaAfix.70472.1.A1_at
Ta.15893.1.S1_at
TaAffx.29204.1.S1_at
Ta.8304.1.S1_a_at
Ta.17405.1.51_at
TaAfix.26582.1.51_at
TaAffx.82075.1.51_at
Ta.12254.2.51_at
Ta.30219.1.S1_at
TaAfix.92693.1.A1_at
TaAffx.128883.4.S1_at
TaAfix.83992.1.51_at
TaAffx.27305.1.51_at
Ta.9815.1.S1_at
TaAffx.51783.1.51_at
Ta.10172.1.51_at
TaAffx.113619.1.S1_at
Ta.29603.1.A1_at
TaAffx.129577.2.S1_at
TaAfix.30223.1.51_at
TaAfix.79744.1.S1_at
Ta.3189.3.S1_at
TaAffx.111732.1.S1_at
Ta.6877.3.S1_at
TaAffx.113158.1.S1_at
TaAfix.95750.1.51_at
Ta.16744.2.51_at
Ta.23290.1.S1_at
Ta.30715.2.51_at
TaAfix.112332.1.S1_at
Ta.18588.1.51_s at
Ta.26662.1.A1_a_at
Ta.5117.2.51_at
Ta.13132.1.A1_at
Ta.11443.2.51_x_at
Ta.28942.2.A1_at
TaAfix.29268.1.51_at
TaAfix.89472.1.51_at
TaAffx.29677.1.S1_at
TaAfix.79293.1.51_at
Ta.9346.2.51_at
Ta.15717.1.51_at
TaAfix.78877.1.51_at
Ta.24632.1.51_at
TaAfix.83272.1.51_at
Ta.30705.2.S1_at

6.5
18.4
3.8
135

6.6
1.8
35.8
3.6
27.8
28.4
18.9
42.7
25.2
10.1
14.6
0.6
3.4
11
22.5
6.3
17.8
9.3
11
5.3
8.9
6.1
13
3.8
9.4
2.3
25
40
125
0.6
21

40.9
1.4
15.2
1.4
43
1.6
1.8
2.2
1.2

3.3

24.5
39
36.2
1.6
3.1
38.5
3.2
44
9.8
4.6
5.3
17.7
3.8
20.9
2.4
1.4
4.3
17.9
13.6
28.2
37.6
17.5
4.1
55.2
9.5
16.2
48
6.7
20
19.9
21.9
2.6
1.8
169.2
13.2
13.8
4.7
10.3
18.9
59.9
6.6
493
2.1
18

35.2
34.9
34.8
34.6
34.6
34.6
34.4
34.4
34.2
34.2
34.1
34.1
34.1
34
34
33.7
33.7
33.3
33.3
33.1
33.1
33
32.6
325
32.5
32.3
32.2
32
31.5
315
31.4
31.3
31.3
31.2
30.9
30.8
30.6
30.5
30.4
30.1
29.9
29.9
29.7
29.6
29.5
294

180

0.8

1.8
3.4
3.1
1.9
1.8
1.8
25
19

11
1.7
2.6
3.3
2.8

3.1
1.7

3.3
3.2
3.2

2.4
2.3
2.7
18
2.2
2.9
1.2
2.7
2.9
2.6

21

2.2
15
2.9
2.2

1.9
2.6

2.8
1.6



Ta.26840.1.A1_at
Ta.12007.2.S1_at
TaAffx.39568.3.51_at
TaAffx.81387.1.S1_at
TaAffx.86672.1.S1_at
Ta.27981.1.S1_at
TaAffx.42793.1.A1_at
TaAffx.92023.1.A1_at
TaAffx.53242.1.S1_at
TaAffx.5362.1.51_at
TaAffx.6380.1.51_at
Ta.25174.1.51_at
TaAffx.11615.2.51_at
Ta.6278.3.S1_at
Ta.27351.1.51_at
TaAffx.129166.1.A1_at
Ta.27882.3.51_at
TaAffx.83696.1.S1_at
TaAffx.96931.2.51_at
Ta.6687.2.51_at
Ta.26702.1.A1_at
TaAffx.80878.1.S1_at
Ta.264.1.S1_at
TaAffx.29001.1.S1_at
TaAffx.30542.1.S1_at
TaAffx.85597.4.S1_x_at
TaAffx.85861.1.S1_at
TaAffx.534.1.S1_at
TaAffx.81361.1.S1_at
TaAffx.24914.1.S1_at
Ta.5509.3.S1_at
Ta.15000.1.S1_at
TaAffx.109558.1.S1_at
TaAffx.92425.1.S1_at
TaAffx.90054.1.S1_at
TaAffx.4275.6.51_at
TaAffx.53970.1.S1_at
TaAffx.112617.3.S1_at
Ta.4007.1.A1_at
Ta.13234.2.51_at
Ta.14943.1.51_at
TaAffx.109268.1.S1_at
TaAffx.107567.4.S1_at
TaAffx.25638.1.S1_at
Ta.11704.3.A1_at
TaAffx.107442.1.S1_at

28.7
13.8
2.9
51.8

21.8
1.6

36.3
3.9
7.4
16

34.5
18
36.7

19.1
2.7

0.5
34.6
49.1
145
1.7
49.8
5.3
17.8
2.6
41.6
25
4.5
0.8
7.6
1.6
3.9
13
2.6
13
16.1
2.3
3.4
14
28.9
28.9
3.2
1.8
0.4

6.6
11.6
1.8
19
46.4
16
10.7
24.2

12.3
7.2
0.4
44.2
32.3
44
15.8
18
24
6.2
32

24.8
11.3
14.8
3.4
19
1.7
19.3
1.4
21.1
0.7
3.3
2.1
1.6
11
11
1.2
7.5
1.6
0.8
4.1
39.6
33.1
115
1.2
0.5

29.1
29.1
29
28.9
28.5
28.4
28.4
28.3
27.9
27.6
275
27.2
27.2
27.1
26.9
26.8
26.8
26.8
26.7
26.6
26.5
26.5
26
26
25.9
25.8
25.6
25.6
25.6
255
25.3
24.7
24.7
24.7
24.7
24.7
24.3
24.3
241
24
23.6
23.6
23.6
23.2
23.2
231

181

1.6
1.9

1.9
1.9
18
1.8
2.6
2.7
25
15
13
1.8
2.4
12

24
0.9
25

2.6
1.9

1.9
2.4
2.2
1.8

15

1.7
1.6
13

21
0.8
2.3
11
1.9
15
14
13
15
0.8

0.6

0.4
21
14
0.5



Ta.28680.1.S1_at
Ta.2853.2.51_at
Ta.5461.2.S1_x_at
Ta.12381.1.A1_at
TaAffx.5238.1.S1_at
TaAfix.83588.1.51_at
Ta.22571.1.51_x_at
Ta.30633.1.A1_at
TaAffx.115613.2.S1_at
Ta.15501.1.S1_at
TaAfix.62.2.51_at
TaAfix.98485.6.51_at
Ta.28316.3.5S1_at
Ta.840.1.S1_at
Ta.10864.2.S1_x_at
TaAfix.29757.1.51_at
TaAffx.23755.1.51_at
TaAfix.29758.1.51_at
TaAffx.109215.1.S1_at
TaAffx.110945.1.S1_at
TaAffx.111397.1.S1_at
TaAfix.6422.1.51_s_at
TaAffx.106704.1.S1_at
Ta.23265.2.51_at
TaAffx.85366.1.S1_at
Ta.15645.1.S1_at
TaAfix.23169.1.S1_at
TaAfix.85301.1.S1_at
Ta.9039.2.51_at
TaAfix.29387.1.51_at
Ta.26402.1.A1_at
Ta.15707.1.S1_at
TaAffx.27002.2.51_at
TaAffx.110915.1.S1_at
TaAfix.6827.1.51_x_at
Ta.21281.3.A1_at
Ta.10109.2.S1_at
TaAfix.29101.1.S1_at
TaAfix.81046.1.51_at
TaAfix.112691.2.S1_at
Ta.502.3.A1_at
TaAffx.53270.1.S1_x_at
TaAffx.24500.1.S1_at

32
3.9
11.7

3.9
46.9
26.2
2.3
3.1
25
3.3
46.4
6.4
15
26.8
6.2
2.3
8.2
15.9
1.9
6.4
1.6
121
24.3
2.9

3.5
19.9
20.6

7.1
5.5
18.5
3.2
20.2
294
0.9
41.7
0.7
5.7
0.6

0.5

39
2.6
34
17.6
10.6
31
51
36.9
2.3
5.9
2.3
24.4
7.7
17
5.2
24.8
3.8

8.6
1.4
51.4
17.3
5.4
14
14.2
6.8
5.1
27.5
3.4
3.2
13.1
8.1
11.5
7.4
11.7
45
0.7
5.9
1.2
1.1
0.4
14.4
0.5

22.7
22.7
22.5
22.2
21.9
21.7
21.6
214
21.1
20.9
20.9
20.8
20.5
20.4
20.4
20.4
20.3
20.3
20.3
20.1
20.1
20
20
19.7
195
19.4
19.4
18.3
18.1
18
17.8
17.2
171
17
16.7
15.1
12.7
11.7
11.6
10.5
9.4
9.4
8.7

182

1.9
17
18
17
1.2
17
11
17

15
1.9
1.6
1.6
14
1.8
17
1.6

1.8
15
1.8
18
1.8
13
1.4
14
1.4
15
1.2

11
17
1.3
15
15

11
0.2
0.9
0.9

0.9

0.7

0.3



