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BREEDING AND GENETICS
Identification of 700 New Microsatellite Loci from Cotton (G. hirsutum L.)
S.M. Hoffman, J.Z. Yu, D.S. Grum, J. Xiao, R.J. Kohel and A.E. Pepper*

ABSTRACT

Microsatellite markers, also known as SSRs,
comprise a keystone technology for genetic link-
age analysis, QTL mapping, marker-assisted
breeding, and genome analysis. In order to con-
tribute to a growing body of molecular marker
resources for cotton research and improvement,
700 primer pairs were developed to amplify new
microsatellite markers, designated Gh for Gossyp-
ium hirsutum. These primers were designed using
microsatellite sequences that were isolated from
genomic DNA of G. hirsutum cv. Tamcot Sphinx
by a biotinylated-oligonucleotide capture method.
A total of 4,512 clones from (GA)n, (AGA)n, and
(CA)n microsatellite-enriched libraries were
sequenced. From these, 1,059 primer pairs were
developed. Of the first 700 primer-pairs to be
characterized, 602 primer pairs (86%) produced
one or more distinct PCR amplification products
within the expected size range in at least one of the
test cotton genotypes, G. hirsutum acc. TM-1 and
G. barbadense acc. 3-79. Further, 201 primer pairs
(28.7%) yielded size polymorphisms between
TM-1 and 3-79 that were easily resolved using
high-resolution agarose electrophoresis. A subset
of 165 polymorphic markers was fully genotyped
on a TM-1 x 3-79 interspecific recombinant in-
bred (RI) population of 191 individuals. In this
analysis, segregation distortion was low (10.3%
of loci) and functional redundancy of marker loci
was low (1.2% of loci). Data from these mark-
ers are being incorporated in an integrated SSR
map from the TM-1 x 3-79 recombinant inbred
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population. Updates regarding sequence, primer,
polymorphism, and linkage information from
the remainder of the Gh microsatellite collec-
tion will be uploaded directly to CottonDB and
CMD databases.

M icrosatellites, also known as simple sequence
repeats (SSRs) and simple sequence length
polymorphisms (SSLPs), are DNA-based molecular
markers widely used in genome mapping and
a variety of biological and biotechnological
applications (Goldstein and Schlotterer, 1999).
Expansion and contraction of SSR repeats leads
to high levels of interspecific and intraspecific
polymorphism. Of the several types of molecular
markers available for genetic linkage analysis,
microsatellite markers have the inherent advantages
of being codominant, reproducible, economical, and
highly portable between experimental populations.
The use of SSRs or microsatellites to create
molecular linkage maps in plants was first used by
Akkaya et al. (1992) and has become the backbone
technology for molecular-genetic linkage maps for
a variety of model plants used in research (Bell and
Ecker, 1994), as well as in economically important
crop species, including rice (Chen et al., 1997), corn
(Sharpova et al., 2002), wheat (Rdder et al., 1998),
and soybean (Cregan et al., 1999; Song et al., 2004).
The use of molecular markers in plant breeding
applications is becoming widespread (Collard et al.,
2005; Varshney et al., 2005). Cotton, however, lags
behind other economically important species in the
application of genomics and molecular markers in
crop genetic improvement. To address this deficit,
there has been a coordinated multi-laboratory
and multinational effort to develop and deploy a
large number of publicly-available microsatellite
markers for cotton, and to incorporate these
markers into a dense linkage map for use in genome
characterization and molecular breeding.

These efforts have included the independent
development of several sets of microsatellite mark-
ers. These collections of markers are described and
referenced by Blenda et al. (2006). The coordina-
tion of these efforts has been greatly facilitated by
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the International Cotton Genome Initiative (ICGI,
Brubaker et al. 2000) and the Genetics and Breed-
ing Initiative supported by Cotton Incorporated;
however, the need for additional microsatellite
markers remains substantial. With a linkage map for
tetraploid cotton on the order of 5,000 cM (Lacape
etal., 2003; Nguyen et al., 2004; Rong et al., 2004),
more than 500 polymorphic markers are required to
obtain an average marker density of £10 cM, which
is optimal for QTL mapping. With interspecific (e.g.
G. hirsutum x G. barbadense) crosses, the rate of
microsatellite polymorphism ranges from £20%
in SSRs derived from expressed sequenced tags
(ESTs) and bacterial artificial chromosome (BAC)
end sequences (Park et al., 2005; Frelichowski et
al., 2006), to £50 from SSR captures from genomic
DNA (Reddy et al., 2001; Nguyen et al., 2004).
The development of an SSR map from a interspe-
cific cross requires testing from a pool of 1,000 to
2,500 markers. For intraspecific crosses within G.
hirsutum, polymorphism rates for SSRs are on the
order of £11% (Reddy et al., 2001; Frelichowski et
al., 2006) requiring a pool of some 4,500 markers
to achieve 10 cM density. Further, many markers
may not be usable in any particular application for
technical reasons. For example, Lacape et al. (2007)
were unable to use 136 out of 320 markers (42.5%)
from the publicly available collection because of
technical obstacles, such as poor amplification and
ambiguities in allele assignment. Finally, marker
densities higher than 10 cM will be desirable for
integrating physical and genetic maps, linkage
disequilibrium (LD) mapping, fine mapping of
Mendelian loci, advanced marker-assisted breeding,
and map-based cloning.

In an effort to contribute to the primary pool of
publicly available cotton microsatellite markers, a
set of new markers designated ‘Gh’ for Gossypium
hirsutum, the genome of their origin, was devel-
oped. Emerging cotton SSR marker collections
have shown little redundancy (Reddy et al., 2001)
implying the potential for the development of a very
large number of microsatellite markers that would
comprise a comprehensive and saturated molecular
marker map. The goal of this research was to build
a universally accessible set of molecular-genetic
markers that could be exploited using widely avail-
able agarose gel electrophoresis technologies. This
manuscript reports on the development and initial
characterization of 700 new microsatellite primer
pairs. A biotinylated-oligonucleotide capture method
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was employed to isolate CA and GA dinucleotide
repeats, as well as AGA trinucleotide repeats. Al-
though AT dinucleotide repeats are very abundant
in both the rice and Arabidopsis genomes (Lawson
and Zhang, 2006) and are likely to be abundant in
cotton, the high-stringency capture method used in
this manuscript is not amenable to their isolation
because of the low melting temperature of AT mic-
rosatellite repeats.

MATERIALS AND METHODS

Microsatellite-containing clone libraries were
generated from genomic DNA of G. hirsutum cv.
Tamcot Sphinx (El Zik and Thaxton, 1996). Ref-
erence genotypes G. barbadense acc. 3-79 and G.
hirsutum acc. TM-1 have been described (Kohel et
al., 1970; Kohel et al., 2001), as have recombinant
inbred lines (RILs) from a TM-1 x 3-79 interspecific
cross (Kohel and Yu, 2004).

Two new microsatellite-enriched libraries
were generated using the biotinylated oligonucle-
otide capture method (Reddy et al., 2001) with
the following minor modifications. The capture
oligonucleotides employed were b(CA)20, b(GA)20,
b(AGA)1s5, where “b” denotes a 5’ biotin modifica-
tion. The two final washes of biotinylated-DNA
duplex bound to streptavidin-coated paramage-
netic beads were carried out in 3X SSC at 60 °C
to provide a high level of stringency to maximize
the efficiency of microsatellite capture. Captured
fragments were cloned into the plasmid vector
pCR4-TOPO using a Topo-TA cloning kit (Invitro-
gen; Carlsbad, CA). Clones were unidirectionally
sequenced using the M13(-21) forward primer.
Sequence quality was determined by phred (Ew-
ing et al., 1998; Ewing and Green, 1998). Quality
scores were Q10 =713 and Q20 = 582. Sequences
were trimmed based on quality (phred cut-off of
10) and to remove vector and adaptor-primer AP11
(employed in the capture). BLAST (Altschul et al.,
1990) was used to identify redundant sequences
within the collection and to identify those se-
quences that are redundant with other publicly
available microsatellite marker loci in GenBank
(non-redundant nucleotide collection) (http://www.
ncbi.nlm.nih.gov/Genbank/GenbankOverview.html),
the CottonDB database (http://cottondb.tamu.edu),
and the Cotton Microsatellite Database (CMD)
(http://www.cottonssr.org) described by Blenda
et al. (2006).
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Using sequences from non-redundant clones,
PCR primers flanking each microsatellite motif
were designed to achieve a salt (50mM Na?*)-
adjusted melting temperature (Tm) of 62-64 °C,
and to produce theoretical minimum amplicons
(i.e. hypothetical amplicons with a single repeat
unit) in the 60-120bp size range. Primers were
evaluated using publicly available web-based ap-
plications (Sigma-Genosys; Woodlands, TX) for
internal structure and potential for homodimer
and heterodimer formation. Thirty-five cycles of
standard PCR were used to amplify products, using
a primer annealing temperature of 55 °C. Samples
were electrophoresed in 20cm long horizontal gel
system (Owl Separation Systems; Portsmouth, NH)
with 0.5X TBE (45mM tris-borate, 1 mM EDTA,
pH 8) running buffer and 3-3.5% hi-resolution
agarose (e.g. Metaphor agarose, Cambrex or SFR
agarose; Amresco; Solon, OH). Gels were stained
with ethidium bromide and photographed under
UV light. PCR product sizes were estimated by
comparison to DNA size standard ladders (E and
K Scientific; Santa Clara, CA).

RESULTS AND DISCUSSION

From a total of 4,512 clones derived from two
independent (GA)n, (AGA),, and (CA), microsat-
ellite-enriched libraries, 4,224 templates were uni-
directionally sequenced, yielding 3,629 sequences
that passed sequence quality, empty vector, and
contamination tests. From these clones, primer-
pairs for 1,059 SSR loci (designated Gh, for Gos-
sypium hirsutum) were designed. This manuscript
reports the primer sequences and the initial char-
acterization of the first 700 of these primer pairs,
designated Gh1 to Gh700 (Table 1A - Supplement).
Clone sequences from which these primers were
designed have been deposited into GenBank and
assigned the accession numbers DQ907948 through
DQ908629. The mean primer length was 24.5 bp.
The mean G+C content of the primers was 43.2%
and the mean salt-adjusted (50mM Na?*) Tr of the
primers was 62.8 °C. The mean expected amplicon
size, based on sequence from G. hirsutum Tamcot
Sphinx, was 137.5 bp.

Primer pairs were tested using template genom-
ic DNA from G. hirsutum TM-1, G. barbadense
3-79, and from an F4 hybrid genotype froma TM1 x
3-79 interspecific cross. Overall, 86% of all primer
pairs produced one or more distinct PCR amplifi-

210

cation products within the expected amplicon size
range (based on cloned sequences from Tamcot
Sphinx) in at least one of the parental genotypes,
with approximately 67% of all primer pairs pro-
ducing a single amplification product. In 201 of
the first 700 Gh primer pairs screened (28.7%),
size polymorphism was observed in amplification
products between TM-1 and 3-79 using a standard
agarose gel system with a high resolution agarose.
This rate of interspecific polymorphism was lower
than the rates of 45.4% and 56% observed for pre-
vious SSR captures from genomic DNA (Reddy
et al., 2001; Nguyen et al., 2004, respectively).
Efficiency of polymorphism detection is highly
dependent on the assay system. Since the analysis
was performed using simple agarose gel analysis,
this was considered the minimum estimate for the
rate of polymorphism between these two template
genotypes. It should be noted that 65 Gh primer
pairs that yielded products initially classified as
“monomorphic” on agarose gels were rescreened
using a 12% Spreadex (Elchrom Scientific AG;
Dugelli, Switzerland) polyacrylamide slab gel
system (data not shown). In this higher resolution
gel system, 24 products (37.5%) displayed small
but discernible size polymorphisms, so the actual
rate of interspecific polymorphism in this collection
will likely approach 50% when a high-resolution
detection system, such as capillary electrophoresis,
is employed in the analysis. Since the goal was the
development of a large collection of markers that
could be genotyped using the simple, facile agarose
gel platform, subsequent characterization focused
on those markers with the most easily scored size
polymorphisms.

A set of 161 of the first 700 Gh primer sets
that showed clear and interpretable patterns of
polymorphism between TM-1 and 3-79 (primer
pairs are underlined in Table 1A) was selected for
further analyses (Table 1), including mapping in an
interspecific RIL population. In this set of primer
pairs, PCR yielded an average of 1.29 amplification
products per tetraploid genomic template. Six of the
161 primer pairs (3.7%) amplified the products of
two polymorphic loci, while the remainder ampli-
fied a single polymorphic locus. The total number
of polymorphic loci uncovered by this primer set
is 167. In those six primer sets that amplified two
loci, allelism relationships among the amplification
products were established on the basis of segregation
in an RIL population.
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Table 1. Approximate sizes of amplification products from polymorphic Gh markers

Size (bp)”

Locus* Type¥ Shared bands

TMI1 allele 3-79 allele
Gh002 Cod 75 65 —
Gho012 Cod 108 120 —
Gh022 Cod 85 95 —
Gh027 Cod 70 80 —
Gho032 Cod 920 80 —
Gh034 Cod 130 120 —
Gho037 Cod 95 920 —
Gh039 Cod 125 120 —
Gh048 Cod 90 98 —
Gho051 Cod 155 165 —
Gh052 Cod 133 120 —
Gho55 Cod 175 170 —
Gh056 Cod 125 115 —
Gh058 Cod 175 100 —
Gho067 Cod 170 180 —
Gh071 Cod 155 170 —
Gho073 Cod 125 130 105
Gh074 Cod 170 180 —
Gho075 Cod 150 120 —
Gh077 Dom — 175 125
Gho082 Cod 175 155 —
Gho083 Cod 133 125 —
Gh092 Dom 160 — 150
Gh096 Cod 170 215 —
Gh098 Cod 130 145 —
Gh100 Dom — 150 175
Gh107 Cod 380 280 —
Gh109 Cod 90 80 —
Gh110 Cod 200 175 —
Gh111 Cod 280 250 —
Gh112 Cod 130 140 —
Gh117 Cod 260 240 200, 250
Gh118 Cod 148 135 —
Gh119 Cod 150 165 —
Gh124 Cod 180 200 —
Gh128 Dom — 90 —
Gh129 Cod 120 140 —
Gh132 Dom 165 — 155
Gh133 Cod 152 145 —
Gh142 Cod 235 225 176, 240
Gh146 Dom 185 — 190
Gh153 Cod 195 185 —
Gh166 Cod 210 205 190, 225
Ghl67 Cod 130 243 —
Gh171 Cod 205 215 —
Gh182 Cod 150 165 —
Gh185 Cod 85 920 —
Gh188 Cod 200 175 —
Gh198 Cod 190 180 —
Gh199 Dom — 120 75
Gh200 Cod 144 114 —
Gh209 Cod 215 220 200, 230
Gh210 Cod 145 100 120,90
Gh211 Cod 185 105 110
Gh215 Dom 195 — 185
Gh216 Cod 98 115 90
Gh220 Cod 88 98 —

Gh224 Cod 120 100 —
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Table 1. continued

' Size (bp)*
Locus* TypeY Shared bands
TMI1 allele 3-79 allele
Gh229 Cod 122 126 120
Gh236 Dom 125 — 115, 150
Gh237 Cod 100 140 —
Gh243a Cod 130 125 —
Gh243b Cod 920 100 —
Gh246 Cod 121 140 —
Gh247a Cod 140 132 —_
Gh247b Cod 126 122 —
Gh252a Cod 113 116 —_
Gh252b Cod 110 105 —
Gh260 Cod 98 106 100
Gh262 Dom 150 — 200
Gh272 Cod 123 135 —_
Gh273 Cod 99 96 —
Gh277 Cod 104 126 116
Gh283 Cod 115 130 —
GH285 Dom 100 — —_
Gh288 Cod 180 165 —
Gh295 Cod 95 75 —
Gh300 Cod 120 112 —
Gh301 Dom 95 — 75
Gh302 Cod 261 290 —
Gh310a Cod 144 166 —
Gh310b Cod 124 146 —
Gh312 Cod 110 102 100
Gh316 Dom — 165 190
Gh325 Cod 140 155 110
Gh329 Cod 265 280 —
Gh330 Cod 105 115 —_
Gh336 Cod 98 86 —
Gh345 Cod 115 103 —
Gh350a Cod 150 75 —
Gh350b Cod 77 50 —
Gh354 Cod 170 130 —
Gh369 Cod 154 133 —
Gh371 Cod 85 83 —
Gh379 Cod 140 166 —
Gh380 Cod 103, 120 108 —
Gh381 Cod 123 111, 136 —
Gh390 Cod 209 143 —
Gh41e6 Cod 126, 161 129 —
Gh422 Cod 116 126 —
GH424 Dom 95, 105 — 100
Gh428 Cod 195 170 —
GH433 Dom 175 — 105
Gh434 Cod 168 150 145
Gh441 Cod 146 130 —_
Gh443 Cod 150 120 —
Gh447 Cod 98 102 94
Gh449 Cod 126 110 —
Gh458 Cod 81 75 —_
Gh459 Cod 170 200 —
Gh462 Cod 170 152 149
GH463 Dom 150 — 140
Gh465 Cod 150 175 —_
Gh466 Cod 150 75 —
GH470 Dom 130 — 105

Gh471 Cod 100 105 75
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Table 1. continued

Locus* TypeY Size (bp)* Shared bands
TM1 allele 3-79 allele
Gh478 Cod 920 100 —
Gh484 Cod 125 130 —
Gh486 Cod 120 125 —
Gh495 Cod 80 72 85
Gh498 Cod 128 140 130
Gh499 Cod 148 144 —
Gh501 Cod 195 205 190
Gh506 Cod 134 160 —
Gh508 Cod 139 131 129
Gh511 Dom 155 — 150
Gh513 Cod 166 175 166
Gh515 Cod 130 120 125
Gh523 Cod 160 150 146
Gh525 Dom 95 — 75
Gh526 Cod 125 200 —
Gh527 Dom 200 — 205
Gh532 Cod 150 175 —
Gh537 Cod 200 190 —
Gh539 Cod 100 106 —
Gh542 Cod 105 80 —
Gh548 Cod 120 140 —
GHS551 Dom — 165 160
Gh561 Cod 80 70 —
GHS564 Dom — 195 200
Gh565 Cod 114 126 —
Gh567 Cod 89 93 87
Gh568 Dom — 130 125
Gh573 Cod 142 138 100,120
Gh584 Cod 140 120 —
Gh591 Dom — 130 125
Gh592 Cod 120 124 —
Gh594 Cod 177 102 —
Gh597 Cod 134 138 —
Gh603 Cod 154 158 —
Gh629 Cod 128 132 126
Gh634 Cod 193 145 —
Gh641 Cod 90 94 —
Gh645 Cod 80 76 —
Ghé646 Dom — 118 100
Gh649a Cod 128 132 —
Gh649b Cod 126 122 —
Gh660 Cod 95 91 —
Gh662 Cod 80 82 95
Gh669 Cod 102 104 —
Gh678a Cod 122,124 104 —
Gh678b Cod 102 100 —
Ghé681a Cod 165 180 —
Gh681b Cod 150 135 —
Gh684 Cod 102 90 —
Gh691 Cod 125 105 85
Gh697 Cod 100 95 90

* Multiple polymorphic loci that are amplified by a given primer pair are appended with an ‘a’ or ‘b’ (e.g. loci Gh243a and
Gh243b are amplified by primer set GH243).

¥ Cod indicates codominant markers, and Dom indicates dominant markers.

* Estimated using 3% agarose gel electrophoresis.
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Amplification product sizes were estimated from
agarose gels on the basis of comparisons to DNA
standard size ladders (Table 1). Fifty-four of the primer
pairs (33.5%) yielded amplification products that were
scored as ‘monomorphic’, or shared in common be-
tween TM-1 and 3-79, in addition to the polymorphic
products. Many of these shared bands were minor
amplification products. Of the 167 polymorphic loci,
25 were scorable as dominant markers, yielding poly-
morphic products in only one of the two parental geno-
types. One commonly employed explanation for such
dominant markers is that there has been divergence in
the primer binding sites, such that efficient amplifica-
tion is only achieved in one of the parental alleles. In
this study, 15 of the dominant amplification products
were produced by the template of G. hirsutum TM-1,
areasonable outcome since the primers were designed
using cloned sequence of G. hirsutum Tamcot Sphinx.
Inten of the markers, G. barbadense 3-79 produced the
dominant polymorphic band. An alternate explanation
for these “‘dominant” markers is suggested by the fact
that 23 of 25 markers that were scored as dominant
also displayed additional shared amplification products
(possibly arising from homeologous loci). Specific
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amplification from a single microsatellite locus was
observed in only one of 15 dominant TM-1 loci, and
only one of ten 3-79 loci. Loci might be scored as
dominant polymorphisms, if one of the two alleles is
in fact obscured by co-migration with an allele derived
from an independent locus. Considered together, these
findings suggest that the vast majority of the markers
that were scored as ‘dominant’ are in fact co-dominant
markers in which one of the alleles is obscured by the
amplification product of another locus.

Primer pairs for 165 of the polymorphic Gh loci,
including 149 codominant loci and 16 dominant loci,
were used to genotype 191 individuals in a TM1 x
3-79 RIL population (Kohel and Yu, 2004). Overall,
51.3% of the alleles scored were TM1, 44.4% were
3-79, and 4.3% were either unscorable or heterozy-
gous. All markers genotyped in the RIL population
were tested for segregation distortion. Seventeen of
149 codominant markers and 1 of 16 of the dominant
markers had a chi square value (95% significance
level) indicating deviation from an equal genomic
contribution by each parent (Table 2). Among markers
that showed segregation distortion, 54% of the alleles
were scored as TM-1, and 40 % were 3-79. Similar

Table 2. Loci showing significant (95%) allele segregation distortion in the TM1 x 3-79 interspecific RIL population

Number of heterozygous genotypes

Type™ Locus* Chi? test" Direction”
TM1 3-79 Het.
Cod Gho032 101 56 4 12.9 TM1
Cod Gho082 96 53 17 12.4 TM1
Cod Gho083 49 108 17 22.1 3-79
Cod Gh110 96 58 8 9.37 TM1
Cod Gh146 97 53 0 12.9 TM1
Cod Gh237 104 63 11 10 TM1
Cod Gh277 92 51 13 11.7 TM1
Cod Gh350a 109 63 3 12.3 T™M1
Cod Gh466 110 57 6 16.8 TM1
Cod Gh478 107 54 5 17.4 TM1
Cod Gh513 89 53 40 9.12 Heterozygotes
Cod Gh542 107 51 1 19.8 TM1
Cod Gh548 108 63 6 11.8 TM1
Cod Gh573 108 56 5 16.4 TM1
Cod Gh649a 65 108 2 10.6 3-79
Cod Gh649b 111 60 4 15.2 T™1
Cod Gh662b 53 123 3 27.8 3-79
Dom Gh568 64 109 0 11.7 3-79

YCod indicates codominant markers, and Dom indicates dominant markers.

* Multiple polymorphic loci that are amplified by a given primer pair are appended with an ‘a’ or ‘b’ (e.g. loci Gh243a and

Gh243b are amplified by primer set GH243).
Y Chi-squared values for simple inheritance (1:1 ratio).
 Direction of segregation distortion.
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levels of distortion and unequal parental contribution
have been seen in previous molecular mapping us-
ing interspecific crosses of Gossypium (Lacape et al.,
2003). One marker, Gh513, showed strong distortion
in favor of heterozygous genotypes (22%) suggest-
ing very strong selection in favor of heterozygous
genotypes in the region of this locus during develop-
ment of the RIL population. The overall low level of
observed segregation distortion (10.3%) indicates
that the overwhelming majority of the markers in this
collection will be useful and informative in linkage
and QTL mapping in interspecific RIL populations.
Further, most of the markers that showed distortion
were effectively incorporated into linkage maps using
Joinmap (ver. 3.0, Kyazma, Wageningen, Nether-
lands) (Van Ooijen and Voorrips, 2001).

To identify markers that provided redundant
linkage information, markers showing complete
cosegregation in the RIL population were screened
using Joinmap ver. 3.0. No pairs of markers showed
complete cosegregation; however, the genotypic
data of two pairs of Gh markers (Gh111/Gh112, and
Gh098/Gh539) were in each case different by only
two individuals out of the entire population, dem-
onstrating very tight linkage. Although numbered
consecutively, Gh11l and Gh112 were designed
from different clone sequences.

Linkage information from the Gh markers will
be included in a separate publication (unpublished
data). In an effort to integrate several cotton genome
mapping projects, a comprehensive microsatellite-
based map is being developed using the TM-1 x
3-79 RIL population and 1,062 codominant and 75
dominant SSRs from more than ten independent
marker collections, including publicly available
markers (accessible through the CMD website). A set
of 165 polymorphic Gh markers was incorporated
into this map, comprising £15% of the total mapping
data. Additional markers from the Gh collection are
currently being characterized. After these analyses
are complete, sequence, primer, polymorphism,
and linkage information from these additional Gh
markers will be uploaded directly to CottonDB and
CMD databases.
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Table 1A. Primers for 700 Gh microsatellites with GenBank accession numbers for the clone sequences from which primers
were designed

Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif*

Ghl DQY07948 F  GCATGCTATCAATTGGGTTTGCATG 64 CATG(3)
R TTGGATTTCCGTTAGCTTCTTGAGC 64

Gh2 DQ907949 F GAATTGAAGCAAACCTCATTAATTACC 62 CTT(12)
R CTACCCTCATCTCATTCCAAAAAAC 63

Gh3 DQY07950 F CTCAACCTCCCACATGGC 58 CAAQ3)
R GCTGCTCACAAGAGGGATG 60

Gh4 DQY07951 F  GAACCTGAGCGAGAACACAAG 61 GAA®4)
R CATGTTTCTGATTTCCTCTGCC 60

Gh5 DQ907952 F CCGTAATTCCTGTGTAGACAATAAAAG 64 GAA(6)
R CTAGGTCCCTATTAGCATCACTTTTC 65

Gh6 DQ907953 F GTTTTTTATGTGCCGAATGTGAGTTG 63 A(10)
R GGTTGACCATGATACACATAGTGAGCTC 68

Gh7 DQY07954 F CGAGAAGATGAGATTGGAGGAG 62 AG(18)
R CAAAGGTTTTTGTTGTTGCTCG 58

Gh8 DQY07955 F CAACAAAACCCTTTTGAGTAACG 59 AGAQ3)
R CTCCTTCTTCTAAATCATCAATTATTTTAG 63

Gh9 DQY07956 F GGGCGGAGAATAGTCTTTAGGAC 65 CT(11)
R CAAATTATATCTATGTTTTAACATATCGGGG 64

Gh10 DQY07957 F CGACCCCCTCTCCTTCTC 61 T(9)
R GGGGGAGAGGAAAGAGAGAG 63

Ghll DQY07958 F CCTACCTTTACTTCAGCCTGGAG 65 T(9)
R GCTACTGGATTGGGAAAGGC 60

Gh12 DQ907959 F GGTTAAGTAAGTTCATGAGGTTTATTTG 63 GT(5)
R CCAATATTTACTCCAAGCCAATC 59

Gh13 DQ907960 F CCCGGGGCTTAAGGTTTC 58 AAAG(3)
R GGGTCTTGGTTTTATCCCAAATC 61

Gh14 DQY07961 F GCTACTGGATTGGGAAAGGC 60 A(9)
R CCTACCTTTACTTCAGCCTGGAG 65

Gh15 DQ907962 F GCTATTCTGCTTATTTGTTATCCTGCTG 66 T(15)
R CCATCACCATTACCCCAATCTG 62

Ghl6 DQ907963 F  GGAACCCACCCATTCTTTTG 58 A(11)
R CTACTTTCGGTGCCCACC 58

Gh17 DQ907964 F  GCATTTACTCATGAATTAAAATGAAGG 61 GTT(@3)
R CCTATCTTCCATTTTTCATCAAAAG 59

Gh18 DQ907965 F CCAAAAAGGAGAGTTTGAAGGG 60 A(8)
R CTTCTGGTTTCCTGTTTGATCC 60

Gh19 DQY07966 F CTATCCAGCAATGATAAGGCTAGG 64 A(8)
R CAAGTCCTACTCTTTGGAAAAATTCTG 64

Gh20 DQY07967 F  GCTTGAAATAAAATGAAAGTGAAAAAGG 62 AG(6)
R CAAAATTGTTACACACTGCCTTTTCTC 64

Gh21 DQY07967 F GGCAGTGTGTAACAATTTTGTAGTTAATAGAC 67 GA@)
R CATATGCCCTCTGCCTCTCTC 63

Gh22 DQ907968 F CAACTAAGGAAATGAAAATAGAAAAATC 60 AGA(8)
R GACTTAGTTTTATCTAGGTTTTCTCTTAGC 65

Gh23 DQ907969 F CCTCGGATCAACGCACTC 58 AT(4)
R GTATTTTCTCATCTAACACTAAGGTTGTGC 67

Gh24 DQY07970 F CATTTAATCAGTGGATGATTCAACCTTC 64 TTG@3)
R CTATTTTGATCGTCCCTCTCAATTCAG 65

Gh25 DQY07971 F CTACGTATCAATATTTTATTTCCTTGTAGTTATACC 68 TCT(16)
R GGATATGATTACAGTATGTTCTCTGAGG 66

Gh26 DQ907972 F CTAAACCCTAATCGCCAAATAATAGAGG 66 C)
R CGGTGGTCATGGAGAGGG 61

Gh27 DQ907972 F CACTAGCATTCGCTTTTTACTGG 61 CT(13)
R  GAAAATAATAGATAATGGAGGAGAACAAGG 65

Gh28 DQY07973 F CACATGTATTTTAGACTCAAACTTTAAGCAAAC 66 T(8)
R GAAGTGGACAAGGGGAGGG 62

Gh29 DQY07974 F CTTTATCCTTTTTCTACTTTTCTCCCTTTTC 66 GT(5)
R GCATCCATCAAGCTTGCC 56
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Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif”

Gh30 DQY07975 F CCAACTTAAGTATCTCTTGATCAAATAACTAAATC 67 T(11)
R CGTGAGTTTGAATTGAAAGCTTTAC 61

Gh31 DQY07975 F CAAAAGTAAGTAATTGCTTCATTGACC 62 CTT(@3)
R CTTGAAGTGATGAGGATACTGCTTG 64

Gh32 DQY07976 F GAATCATAGTTTGGTGGTTGAGG 61 AAG(15)
R CACATTCACTTCAAAGTCCATCAC 62

Gh33 DQY07977 F CAATTTCCTTAGAAGTTCTTTGGG 60 T(10)
R GGAAAACATCTCAAGATTGGG 57

Gh34 DQY07978 F CCCTTTTGTTATCTAACTTCTGTTACTCCTAAC 69 AAG(11)
R CCTTTTGTTTAGCTCTTCTATACTTGAATTCC 67

Gh35 DQY07979 F GGGGAGAAGACTGAGATTGGG 63 GT(8)
R GCCAGGCTGCTATTAACCCC 63

Gh36 DQY07980 F CAAATTCGCAGAGACGGAGAAAG 63 AG(11)
R CCTTGGCGCTCCCTTTC 57

Gh37 DQY07981 F CAAATTCTGTATATGCATNTATACATCTGTTC 65 TG(14)
R GACATCATCCAATGCGAGC 57

Gh38 DQY07982 F GCCATATTCGCATGGCTC 56 AT(4)
R  GCTAATATGTATTTTGTTCAACTTTGAATATG 64

Gh39 DQY07983 F CCAGTTTATAATAAGAATCATAGTTTGGTGG 66 AAG(15)
R CACATTCACTTCAAAGTCCATCAC 62

Gh40 DQY07984 F GAACCACCACACTACCTCAGACTAGAC 70 CT©9)
R CCAAAAGGCATCTGTTTAGAATCTG 63

Gh41 DQY07984 F CAACCACACTACCTCAGGCTAGAC 67 TC(6)
R CCAAAGAGGCATCTGTTTAGAATC 62

Gh42 DQY07985 F CAAGTAGGACCCACTTGCCC 63 AG@4)
R  GAATTTACAAGTATTTATTAACCCCTTACACAC 66

Gh43 DQY07986 F GTCACACAACACTAGACATAAACCC 64 A(8)
R CTTTTGAACATTTTAATGAGAATTTATGG 60

Gh44 DQY07987 F CATATCCGTCCTGGTGGC 58 CTT®4)
R CAAGGCGAAAATTCTCAAAAGATG 60

Gh45 DQY07988 F GAGTTTACTTTATGGAAAATTATGGGAAAAG 64 A(16)
R CTCCCGAGGGTAACTTATCTTTTTTAAG 66

Gh46 DQY07988 F GTGACTCACTGACTCGACTCGC 66 CTT(5)
R CATCACCAAAACGACGATTCTG 60

Gh47 DQY07989 F CAAGTTTTCTGATTCAAGCATCG 59 AAGQ)
R CATCCACTGTTTCATTCTACCAGTC 64

Gh48 DQY07990 F CTGTTTCTTAACATGGGTTTTTTCC 61 GAAAA(B)
R  CAAAACACTAATTGCAAAAATAAATTATATTTTG 62

Gh49 DQY07991 F GGATCTTGTGTAGACATTGGATG 61 GT(8)
R  GATTATGCTAAGAAAACCAGTGCC 62

Gh50 DQY07992 F TCTCAAGCACGTCTCTCACGAGC 67 AGA(16)
R CGCCAAATTAAGCAAAGAAGAC 58

Gh51 DQY07993 F GCACAATCACAGATTGGGA 55 AGA®4)
R GATTTTAGCTAACTGTATCGGTTCG 63

Gh52 DQY07994 F CTTGATCCGGTAGAGGAGTGT 61 AGA(8)
R GCTTTCCACAGAAACCAATGG 60

Gh53 DQY07995 F CCAGTTTCGCCTTCAGTCTA 58 AG(13)
R GTTTCACCAATTCTTCCTCG 56

Gh54 DQY07996 F CAATGATGGTGGCAATGTG 58 GT(13)
R CTTTCCCACATTTCATCACAC 57

Gh55 DQY07997 F GAATCACGGTTGGCATCTC 57 TCT(16)
R GCACCAATTTAGGGTTTAGGC 60

Gh56 DQY07998 F TCCATTAGACAAAGTTTTCTAAAGTTC 61 TC(21)
R  TGAGACTTCCAACCAGATACAG 60

Gh57 DQY07999 F CTGACTTCTGAGAACCTAATTTGC 62 CA(9)
R AGTTTGCATATTCAGCATTTATTCC 59

Gh58 DQY08000 F GACTTTGAGAGGGATTTTACAGTG 62 TCT(26)
R

CACCCAATTTAAGCAGAAATTG

56
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Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif”

Gh59 DQY08001 F CTGCTAAGGCTAACAAGTAAGTATTGG 65 AG(12)
R CTTTCCTCAATTTTCCCTCC 56

Gh60 DQY08002 F CATTCCCGTTCGATTTCAG 55 TCT(19)
R  ATGTTAAAGATCAAAGATCTGATAGGA 61

Ghé61 DQY08003 F CCAAACGAGGTCTTACATGAATTC 62 CA(5)
R  GAATGCATAAGAGCACTATGTATGTG 63

Ghé62 DQY08004 F GTCAAGGAATCGACGGCGAGA 62 TC(5)
R TGGCAACAGCGATAATGG 54

Ghé63 DQY08005 F CCTGAACAACTCATTCCGG 57 GA(11
R GTGAAGCAAGAAATAGAACGTAAAC 61

Ghé4 DQY08006 F GAGAAGCCAATCCCATTTAAGA 58 CA(12)
R  GATAGTGCATCTCTAGAGAAGGACA 64

Ghé65 DQY08007 F TGTTTTGGCTGATTCTCTACTCT 59 TC(13)
R CGGCCAAACAACAAAATG 51

Gh66 DQY08008 F CATTACAAGGACCTACAGTAGCC 63 A©9)
R CGGATGTTGATCTCTTGAATTATC 60

Gh67 DQY08009 F CAAGAGGGAAATCGACAAGG 58 AG(12)
R CCCCTTCACCTATTAAGTCAACA 61

Ghé68 DQY08010 F ACGAGACATGAAGCAGGA 54 A(14)
R CAAAGCAATGTGGAACATG 53

Gh69 DQY08011 F GCTGTCTCTGGTCCCATTC 60 CA(10)
R CGTATCTGCTTCAGTGGTTAAGTG 64

Gh70 DQY08012 F GCCATATCAGTAGTAATTTAGGGTT 61 AGA(24)
R  GTTTAATAGGATTTACAGAGGAGGG 63

Gh71 DQY08013 F GTTCATCACCATTTCATCAGC 57 AGA(13)
R  GAATCCATAGCTTGTTGCATTG 58

Gh72 DQY08014 F TGTAGGAGTTATTCATGCACTTG 59 TC(15)
R GCGTGAAAATGAGCTTGTC 55

Gh73 DQY08015 F GCTGACTGCATTGGTTCG 56 TCT(16)
R TGGGTCCTCTACCTAATAGCTGG 65

Gh74 DQY08016 F ACAGCCTATAATAAGATGCCACA 59 CT(11)
R CAGTAGCCAGAAACTTAAGCTATG 62

Gh75 DQY08017 F CGTCTGGATTGAACAGTGATC 60 AGA(19)
R CAACTTGATCTAACTATTGCATACG 61

Gh76 DQY08018 F GAGTTCCACATTGCCTCCG 60 AAAAAG(3)
R  GCCACATTTCTAAATCTCACAATTG 61

Gh77 DQY08019 F GTTGCGACGTTAGGTTCAGTTAC 63 TCT(8)
R  GAGTTGAAGAAAGCGAGTATCC 60

Gh78 DQY08020 F TCATAAACTGTGACTTACCGCA 58 AGG(5)
R  GAGACCATAAGCCTCATTGGAG 62

Gh79 DQY08021 F CTGTTAGCTTTGCGTTGTCG 58 TCT(15)
R CAAACATGACTATGCCCTAGTTG 61

Gh80 DQY08022 F GAAATTAGATAACAGTGCGAGAGAC 63 AG(13)
R TCACTCCTCCTTTGATCTCTGT 60

Gh81 DQY08023 F  GAACCCAACTATTCCAATTCATG 59 TCT(8)
R CACGAGTCAATTTGGATCTGTG 60

Gh82 DQY08024 F GATACCTTTGTCACGAAGCTG 60 AG(21)
R  GCACCAATCAGTAAGTGCAAGTC 63

Gh83 DQY08025 F GGTTTGATCAGTTTGATGATTTAGC 61 TC(17)
R CCGCGGAATCGTCAAC 53

Gh84 DQY08026 F GTTCCCCTCTTGAGTCCAC 60 CT(6)
R CCACTTGTTTGTAGCTCTTCTTC 61

Gh85 DQY08027 F CCATGAATCTGAAATTGAGATACG 60 AG(10)
R CTACTCCAGATGAATATATTGGCC 62

Gh86 DQY08028 F GCTAAGTGATCCTTAACAGGCTTG 64 TCT(7)
R  GTAAACTTCCATTGGGAAGTTGAG 62

Gh87 DQY08029 F GGCTACACGAACTTTTCGATTATC 62 CA(9)
R

CGATAATCCATATGATGTTATGTGC

61
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Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif”

Gh88 DQY08030 F GCATGTGAGGCACTTTACAGA 62 CA(9)
R  CATGATGAAGATTAACTAAAATGGG 59

Gh89 DQY08031 F CCAGGAGGTTGAATCATCTACTC 63 AGA(9)
R CAATTGTAAGTTAGACTTTCGCC 59

Gh90 DQY08032 F GTGCTGATTGGAGTATAGAAATTG 60 TG(5)
R CTCTAATCCCCAGGCTCTACC 63

Gh91 DQY08033 F GCAGGAGAGGAAGGCTGA 58 AG(6)
R CTTCCTTTCTGCTTCCTCACG 61

Gh92 DQY08034 F GATTTAAGCGCCGAGACAG 57 AGA(10)
R AGCCGGTCGATCAAATC 52

Gh93 DQY08035 F CAATGATTAAACCGGATGGGT 57 TCT(7)
R GTTGGACAAGTAGTCAAAGGGTC 63

Gh94 DQY08036 F CCTGAACAACTCATTCCGG 57 GA(11)
R  GTGAAGCAAGAAATAGAACGTAAAC 61

Gh95 DQY08037 F CCAAGTGTTGAAGACAACATCC 60 AGA(7)
R TGTAGCTCGGACTCGACG 58

Gh96 DQY08038 F TCTCATAGACGTTCGTTTATAACAAG 62 AG(12)
R GCTGCCCATTCACTCCTC 58

Gh97 DQY08039 F TCAGCTGACTGCATTGGT 54 TCT(6)
R GGAACCTCTACTGAATAGTCGGAG 65

Gh98 DQY08040 F CACCGCATCACCCAAATAGTAG 62 AGA®4)
R TCTTCCATATCTTCCTCTTCTCC 61

Gh99 DQY08041 F CCTGCCATTAAGATCCGTGT 58 TCT(7)
R AGAGCCATGCCCTAGTCG 58

Gh100 DQY08042 F CTTTCTTCATCCAGGTTTCTGA 58 TA(8)
R CGTTTCAATGATAAACATGACG 56

Gh101 DQY08043 F GAAGAGGACGTTGTTGCTG 57 AGA(7)
R GACTTGGGTGCGGTGATAGT 60

Gh102 DQY08044 F GGAGAGGGAGACAAATAGACG 61 T(11)
R  GGATGTGTAGTGGGAATTAGGG 62

Gh103 DQY08045 F GTCGACAGTCAGCAGGTTC 60 AGA(6)
R CTTCTGATATCGTGCTGTTGTTC 61

Gh104 DQY08046 F GAGCATGATTTCAATTGGCT 54 TA(6)
R CACTAAGTGTGCGTGGTTGA 58

Gh105 DQY08047 F ACCTCAATACATGCTTCATACACA 60 CA(6)
R  GAGTCTGGAATATGATGAATTGTG 60

Gh106 DQY08048 F CCGAAGAACTGAAGAGGAAGG 61 AG(7)
R TGTAGCCTTTCGTTGTCTTCT 57

Gh107 DQY08049 F CATATGTGACTTAACATTCATCGTC 61 CA(10)
R CTCACCCATGTTTGTTCGA 55

Gh108 DQY08050 F CTGCATGTTATTGATGGATGGA 58 T(15)
R ACATGTGCCTGCAACAAGT 55

Gh109 DQY08051 F CAAGAAGGAAATGGCTGAATTG 58 TCT(10)
R CAGACACCAGCTGTTGCC 58

Gh110 DQY08052 F ACCATCCCAAAGAATCATCCTC 60 TCT(16)
R  ACTAAAACCAAGGCAATAAAGTG 58

Ghil1 DQY08053 F GTTGCAACCTTGGAAACCA 55 AGA(30)
R GGGTTGCCGTTAGACCAG 58

Gh112 DQY08054 F GGTTGGGTTTCCACAATAGC 58 TCT(27)
R TGTTGCAACCTTGGAAACC 55

Gh113 DQY08055 F GAATTTCGAAGGCAATATTGCT 56 TC(10)
R TGGGTAACCTAGGGTGTCAGG 63

Gh114 DQY08056 F CGCAGAAGAAGAAGAGGAAG 58 CGA@“)
R CCTCTCGTTCCTCTTCTTCTCTTC 65

Gh115 DQY08057 F AGAAGAGTAGTGAAGATGGTGACA 62 AGA(5)
R CTTATTTCTCGAACTCATCCCT 58

Gh116 DQY08058 F GTCAAGAGTGTTCATCATATCCCT 62 GT(5)
R

TCATGTCATATCGGATTGATTCAC

60
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Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif”

Gh117 DQY08059 F CGACTGAAGGTTTGGCAGTAGTC 64 AGA(15)
R  GATGGCCGACATTACTCAGAG 61

Gh118 DQY08060 F CGGAAGCTAGTGAAGGAGG 60 AG(16)
R TCTTTCCTTGTTCGTGGAGT 56

Gh119 DQY08061 F GTTGAAGCAAGTGAGGATCC 58 AGA(16)
R CGGTTATTGGTTCCATTAGTTCAGTCG 67

Gh120 DQY08062 F GTATGTTCACACAGGCACTCAG 62 CA(11)
R TCTTGTCACATTTACTGTTGGCT 59

Gh121 DQY08063 F GTGAACATCATGGAGCAGACC 61 CA(10)
R TGAGGTAAGCTTATTACTTGTCCTG 63

Gh122 DQY08064 F CTAGTGGTCACATCCTCTGCC 63 AGA(13)
R CTTCACTCGAACTTTCATCTTCC 61

Gh123 DQY08065 F CTTTGCCTAATTGCTGCACTG 60 AGA(13)
R CGTACTAATCAGTGGGCTAAGC 62

Gh124 DQY08066 F CGTTGGATAACATGCCATGT 56 TCT(11)
R GCAATTCTAATTCTGTCGATTACC 60

Gh125 DQY08067 F AGATCAGAAGACGGTCGAATC 60 AG(©9)
R AGCGATTGGGTGAATGG 52

Gh126 DQY08068 F GGAAGATCTTATGTGGAAGACC 60 AGA(6)
R AGAAAGAATTTCAACTTCAATGGA 57

Gh127 DQY08069 F CTGACCAATGTTAATCGGATCA 58 TC(11)
R TGTGAGAAGAAACCGATTGG 56

Gh128 DQY08070 F CCATGTCAGTTTGATCATTGGT 58 TCT(13)
R ACGAGTGGAACTGAATGAGG 58

Gh129 DQY08071 F ACACAAGCGATCAACAAGG 55 CA(9)
R  GAAATGATGTGAGCTCTTGTTTC 59

Gh130 DQY08072 F GCTGTCTTGCCCTCAAATACC 61 CA(10)
R TGTCAGTGGTAAACATCGTTACG 61

Gh131 DQY08073 F CAATGCCGAATGCCATTAG 55 CA(6)
R  TGCTTATATGTGTATTCGGCCAG 61

Gh132 DQY08074 F TCATGGAACACCAAAGTTGGA 57 TCT(14)
R  ACATGATAGATTATTCAGCAATGCA 59

Gh133 DQY08075 F TGTTTCTCTCGGAAACTATAGACCA 63 TG(11)
R CCAACTTAAGAAGGAAGAGATACCA 63

Gh134 DQY08076 F CTAAAGCTTCTGGGTCTGTTACAG 64 AAAG(Q3)
R ACCCAGAAGTTTTAACCCAGAAGC 64

Gh135 DQY08077 F GGAGATCGGTAGGAGAGGAGAG 66 GA(8)
R GAATGCTTCTTCATCTCCCTCTTC 64

Gh136 DQY08078 F CACCAACCTCGAGCACC 57 TA(5)
R  AACCCAAAGTTGTCAAATACCTT 58

Gh137 DQY08079 F TTCCATTGAAACATCATGTCTTTAC 59 TCT(9)
R  GACTTAAACCCAACAGCGAAGAC 63

Gh138 DQY08080 F CCAGTGAACAACTCATCAGACG 62 TCT(13)
R  GAGAAGGACCAAATCTGTGGA 60

Gh139 DQY08081 F GACACCCTTGGACTTGTTTCAG 62 CA(8)
R CAGTTCAAAGAATCTTTGTCAATG 58

Gh140 DQY08082 F GGGAAACTAGTATGAGTTAGCGACT 64 GT13)
R CCATGTTCATTCCACAATAATAAAC 59

Gh141 DQY08083 F TCTACCTAAGCAATCAGAACCTG 61 AG(1)
R  GAAATGTTTCAGCCTCGTTTCT 58

Gh142 DQY08084 F GAGTCTCCTCCTCGCATG 58 GT(10)
R  TCAACCACACATCATAAGACCA 58

Gh143 DQY08085 F CTTGGATGCATGTTGACCTAGTC 63 TCT(7)
R CCTGATTTGCATACTAATTGTAAGC 61

Gh144 DQY08086 F CCATCATGCATTCATTGTCCT 57 GT(©9)
R CGCTCCACCTTGTTATCAGAG 61

Gh145 DQY08087 F CTCATTGCATAGCATTTTCATGA 58 CA(10)
R

GATATCTTGTTGAACTTGTGGCT

59
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Gh146 DQY08088 F GACCAGCACCGGAGTTTC 58 CA(10)
R CTACTTGCCTAGGTATTGAGGTG 63

Gh147 DQY08089 F GTGTTGCGACCCAAAGTTTAC 60 TCT(9)
R TCAACCTCAATAACAGGCACC 60

Gh148 DQY08090 F AAATCTAGATCAGCACAGTAAAGCTC 63 TC(11)
R  TTGATTGGCATTACAGCAAGATAGAG 63

Gh149 DQY08091 F GAGGCAGAGAGTCTTATCTATGGA 64 TC(10)
R  GGAATCCATTTGAGACAATGTGA 59

Gh150 DQY08092 F CTGAGAGCCAAGCACTTCC 60 AGA(5)
R CCTGTGACTCACTGACTCGAC 63

Gh151 DQY08093 F CAACCAGGATGTAGACGTGA 58 A(12)
R CATTTGAACCCACGTTATCCTG 60

Gh152 DQY08094 F CCTGCCCTGAACAAAGTTG 57 CT(5)
R  TGCTAAACAAGACGGTGAGAAC 60

Gh153 DQY08095 F GGCTCAAATTTGCATTCCAG 56 CAT(7)
R CCATAGTTGGAAGCCATGAAG 60

Gh154 DQY08096 F AAGACTATTGATTTAACCTCGTTCA 59 TCT(11)
R GTATCAGAGCCTGGTTGCAAC 61

Gh155 DQY08097 F GTATCAGAGCCTGGTTGCAAC 61 AGA(11)
R CCTCGTTCAATAGAAAAACTTTGA 58

Gh156 DQY08098 F GATCTTGACAGGGAAGACAGACA 63 TC(10)
R  CATAACTTGACATCCATCCATGA 59

Gh157 DQY08099 F TCTCTGGAGGCTAACCTTGTG 61 CA(9)
R AGATTCATTGCAGTGGAATATCC 59

Gh158 DQY08100 F GGTGCTCATGATGATGCTG 57 AG(16)
R  GAGTCAATGACAAGAGGATCACC 63

Gh159 DQY08101 F CTTGCTCTCTAGGCTTGAAGG 61 TCT(5)
R GTCTGTGAAAGGCACGGA 56

Gh160 DQY08102 F GATTTCCAGTCATCTCTCTCGTG 63 CTTT(5)
R ACTGGCTTTGAACAACATCC 56

Gh161 DQY08103 F CTCATTCTCCACATGATCAACC 60 AG(8)
R CGTTGAAGCTCACTTTTCTCG 60

Gh162 DQY08104 F CGATCCTACGCCCATTTAGAAGG 65 CTT(11)
R  TCATATGTCGTTAGGTGCTCAAG 61

Gh163 DQY08105 F GAGATCAACATCCGGATTGTCT 60 GA(12)
R CTCTACGCCTTATACCAGCAGG 64

Ghl64 DQY08106 F TCATTGCCTCACTTCACTCTGT 60 T(13)
R  TGGTGATATCTGATCCATCTATGC 62

Gh165 DQY08107 F TGTTGAGATAAGGAACTTGACACA 60 GAA(5)
R  GGGATGTTACACTTTGGCTAGAG 63

Gh166 DQY08108 F CAGTTAACTCTTGCATTCAACAGG 62 CTT(14)
R CTCCTTCCTCGTTATCGGTC 60

Gh167 DQY08109 F CCATTACCTTTCACACCTCAAATTTC 63 CA(16)
R  GAAAGATGGATATGCACATATGC 59

Gh168 DQY08110 F GGAGAGCCAAGATTCGTTC 57 CTT(6)
R GAAACTCAAAGCCAAACTCGG 60

Gh169 DQY08111 F AGACAAACATCCTAAGCCAAATATC 61 GA(16)
R GCGACATGCTGTGTAGCG 58

Gh170 DQY08112 F GTATTGCAGGCAACCACAATC 60 CTT(7)
R CTCCTTGGGTTGATTCGG 56

Gh171 DQY08113 F CCCTAAAGAGAAATCGGTATCCTC 64 CTT(12)
R CAAACCCAGAACTGGCTTC 57

Gh172 DQY08114 F CAATGCAGATCAATAATGAAGAATG 59 AGA(29)
R GGTGATCAACTTTCAATCAACAAG 60

Gh173 DQY08115 F GCCATAGCCGAAGCTTAGG 60 AT(6)
R  ACACCATAACCCAAAGTTGTCA 58

Gh174 DQY08116 F CCTTCACTCATACAGTTGCAGAAC 64 GT(11)
R

CCTGAGCATGATTGTCTCTGG

61



HOFFMAN ET AL.: MICROSATELLLITE LOCI FROM COTTON

Table 1A. continued

223

Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif”

Gh175 DQY08117 F CAAGTGTGTATCTGCTTCAGTG 60 GT(©9)
R CCACCAGACCAGCAGACC 61

Gh176 DQY08118 F CCACACTTGTTGCTCTATTATTCA 60 CTT(25)
R CCACAAGCATGTCGCAG 55

Gh177 DQY08119 F GAGATTGATTCGAGATCGATACC 61 AG(6)
R CTTGTTAAGGTATTCCTCCAGACA 62

Gh178 DQY08120 F GCTCTGATTTGATCTCGATATTGT 60 CTT(Q9)
R  GGACCCTTATACTATGGAACCAC 63

Gh179 DQY08121 F GGCAGAATCGCAGATTGG 56 GAA(10)
R CCAGTTGACTGCATTGGTTC 58

Gh180 DQY08122 F AGAAGAAGTCATTGTTGAGGCA 58 GAA()
R GGTTCTTCTTTCTTAGCTCCTTCAC 64

Gh181 DQY08123 F GCTCGTATTTCACACTTTACCGT 61 GT(©9)
R CTCCTGTAATAGAGGTTGGCG 61

Gh182 DQY08124 F AGCGCTTAGAAGTTGTCAATGTC 61 GT(10)
R ACATGCCAACCTCTGACCTC 60

Gh183 DQY08125 F AGCCAGAACCTGATTGAATCA 57 GA(20)
R  ACCGCTATATTTCTTTAAGCACC 59

Gh184 DQY08126 F CCAGTTAACTTGCCACATTGG 60 GAA()
R AGACATGGAGTTTCAATGGCA 57

Gh185 DQY08127 F CAACTTGTTGACGTTTTGATAAGG 60 TG(7)
R AGTCCAATTCTAGCTTGATCTTACC 63

Gh186 DQY08128 F CTTCCTCGAACTTCTCAGGTCA 62 AC(9)
R GTTGATTCCATCCATAAGTTGC 58

Gh187 DQY08129 F CTCCTGCCTATGCTGCTATG 60 CTT@8
R  AGGAACTAGCACTTGTCTACATTGA 63

Gh188 DQY08130 F CGCAACTGTAAGCTATCTCTTATGG 64 CT(15)
R TGCTTGTGGGAGTAATGGTG 58

Gh189 DQY08131 F GACGGCTCGTGCTAAGTG 58 CT(10)
R CTCAGTAAGCTCATCTATGGTGTTC 64

Gh190 DQY08132 F CCTACCAAACGCTCCCTTAC 60 CT(11)
R AGAAGGGTCAAAGACGGAATC 60

Gh191 DQY08133 F GCAACATCTCACACAAAATTCG 58 CA(12)
R  TCCGTATTATATGCGCATGG 56

Gh192 DQY08134 F GATCACTTAATGATTCTCACGTCC 62 CTT(9)
R GCTTAAGGATGTCTAGGGTGCA 62

Gh193 DQY08135 F GGTTGTTGCTTGCTACCTTTC 60 GA(6)
R GGACCTTTCTCTTTCCTACGG 61

Gh19%4 DQY08136 F TGAATCGCAGCCTCCATC 56 CTT(5)
R CTCTTCCCTTTGTTTTCGATG 57

Gh195 DQY08137 F GCGAATTTCCTTACTTAAACCCTTC 63 GAAQB)
R  TCTTATTTCTCGAACTCATCCCT 59

Gh196 DQY08138 F CAATTCACATGACTTCCTTAGTTCC 63 CCT(7)
R CACCTGGTTTCTTCGCG 55

Gh197 DQY08139 F CTGCTGACAATTGCCAAATAG 57 CTT(9)
R CATTGTGGGTGAGAGAGCG 60

Gh198 DQY08140 F TCTATTTTACGATCGGGCAATACT 60 CTT(10)
R CAACGAGTTGAAGAAAGTGAGG 60

Gh199 DQY08141 F CAAAAAGAATATGAATGAGTCAATAGAC 62 GA(10)
R CAATAAATGCCATAATCTTTCAACTCAC 63

Gh200 DQY08142 F TCAAGTTCTTTTTTTTAACCTCAACATTC 62 TCT(8)
R  CTTATTAGACTAGATCTTAGTTTGATC 61

Gh201 DQY08143 F ATGCAAACGATGTAGCCACGTG 62 AGA(8)
R CTCTAGAACAATGGCTTTATACCG 62

Gh202 DQY08144 F ACAATATAGGAGGATCAGAGAAAGA 61 CA(10)
R CGTAATAACTAACTCTTAAACCTC 61

Gh203 DQY08145 F GAATATTTGAGAAGGTGAGAGACTC 63 GT(10)
R

TCATGACTCATATTTATTACAAATCTATATG

62
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Gh204 DQY08146 F CATACAAACAGATACAAAGCAACATG 62 GA(12)
R CGAAGTCTGATAAGCTGAGGCA 62

Gh205 DQY08147 F CAACAAGAGCATGTGTCGGAAGC 65 GA(19)
R CCTGTTCATATTCCAAGTCAAATTTCAG 64

Gh206 DQY08148 F AAGAGAGCGAAGGTGGAATATCAG 64 GA(11)
R CAACTCACCATTGTAAATACTAATACGC 64

Gh207 DQY08149 F TAGTCAAGATCAAGAAAGTTGAAACAG 62 TCT(8
R CGTCGATCTGGGGAAGAACATG 64

Gh208 DQY08150 F GATTCATTACAAACTCGAGCATTGTG 63 AG(13)
R TCAGTTTCCTCCTCTTCAGGTC 62

Gh209 DQY08151 F GATTAAGTGAATGTGATAAGTAAACTTACTC 64 GT(©9)
R  GCTACACGAACTTTTCGATTATCTTAC 64

Gh210 DQY08152 F CAGTGCAAATGAATCAATGGAGATTAC 64 ACA(14)
R  TGAATTGTATCATAGTCCACTGTGGA 63

Gh211 DQY08153 F GATTGATAAAGATAGGGTTGTGTCAC 63 GAA(24)
R CATTATGTGCCTTCAAATTCCTGGC 64

Gh212 DQY08154 F AGAAACGTCAAGCCGAGGACAG 64 GAA(8
R CTCAAAAAACTTGTTTACCTAACATTCAAC 64

Gh213 DQY08155 F GTTCTTATTCTGCTACTGTCTCCG 64 TC(18)
R CGCTCTTCATATTTCATTTCACAAGC 63

Gh214 DQY08156 F GTAAAGACAGAATATCGGAAAGAGAG 64 AGGAGAAGA(16)
R CTTTCTGGTTTCCTTTTTATTATCAATCTC 64

Gh215 DQY08157 F TCGGATACCACTTGTTGGAAGCA 63 CT(13)
R  GTGTTAGTTATAAAAAGAAAAACTAGCAG 62

Gh216 DQY08158 F TCCACATTCCCATGCACTACTC 62 CT(15)
R CTAAAACCTTATACATACAAAATGCAGC 63

Gh217 DQY08159 F CAACACGATGCGATTGACCCTC 64 CT(10)
R CAACACGATGCGATTGACCCTC 64

Gh218 DQY08160 F ACCCCTTTTGCCTTTATTGCTTGC 64 TC(14)
R CAAATCCAAGATGACAAACACACGTG 65

Gh219 DQY08161 F  TACATTTATTAGACCATAGAGAATGGAGA 63 CA(10)
R  CATTATCATCACGCTTAAGAGTAACC 63

Gh220 DQY08162 F CAATTATTCACCTTCCAGGCTTCC 64 TCT(12)
R TGGATTTGAAAATCCATTGAACTCACC 64

Gh221 DQY08163 F TGCTTGAAAATTGAGAAGAATTGCGAG 64 AGA(9)
R GCCATAGCCGCTGTAGCTGC 65

Gh222 DQY08164 F CTTAGTTTAGGCTTAGTTTTCTCTAGG 64 TCT(15)
R AAAGTTGCTAGGAAATGTAATATTTACAAC 63

Gh223 DQY08165 F CCTTCCTAGTTGTAATTTTCCCTACTT 64 AG(18)
R TTTGTCGAACTTGTCATCGCCAGA 64

Gh224 DQY08166 F TTCCATTCTCTTTCATTTTCTCCAAAGG 64 CT(22)
R  TGAAACGAGAAGATGAGATTGGAGG 64

Gh225 DQY08167 F CCGAATTTGCTTCATTAGGACGC 63 C-rich repeat
R CTGCTGTGAAGAAATATTATGCCTG 63

Gh226 DQY08168 F CGATTATTCAGCATATAAACCATTTGCC 64 GAA(9)
R  CTTTACTAAAGGATTATCATCAGGTCAG 64

Gh227 DQY08169 F GTAGTTCATCATTATACCAAAACAACTAG 63 CA(10)
R GGGTTTTGGCATGTATATGTGGC 63

Gh228 DQY08170 F CGAAGAAAGTGAAGCCTATGAACC 64 AGA(7)
R  GACTAACTTAACACATTGTTTCCTTCC 64

Gh229 DQY08171 F GACATGCCATTCATTAATTTTCATACATG 63 AGA(9)
R CTGAAACAACCAGTCAAGCTCAG 63

Gh230 DQY08172 F CTACCTAGGCAATCAGAACCTGA 63 AG(10)
R GTAAATTGTTGTTATCTGAGGTATTGTC 63

Gh231 DQY08173 F  GAATAGTTGATAACAAAATAGAATAGCAGAA 63 AG(8)
R ACGTTCACTTCCCCCACTCC 63

Gh232 DQY08174 F TCTTCTCTCCCTAATTCTTCCCTC 64 TCT(14)
R

GGGAACAAAAATAANCTTTAGTAATGAGG

64
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Gh233 DQY08175 F CTTTTTAACCTTAAACCCATTTAAGAGC 63 AGA(9)
R GGCAATCGCTGATACGAAGCTC 64

Gh234 DQY08176 F TTATGGTTCTCAAAGTGTTGGATTTATG 63 TC(12)
R AAGACTGACACTGAAGGCAGAAAC 64

Gh235 DQY08177 F CTGAAACTGAAGAGGTTGAGAAGG 64 AGA(7)
R GCACCATTAACAGCAACAGGAGTC 65

Gh236 DQY08178 F CTTTTTCCGTTTGCTTTTTCTCAACTC 64 CT(12)
R  ATACAACAATGATGGTGGCAATGTG 63

Gh237 DQY08179 F GACACTTGTTAAGTTTCGCTAAGAG 63 GT(14)
R  GGAAAATAAAACTTCCTCATGAACCCTTC 66

Gh238 DQY08180 F CAGGTAATTTTCTTTTTGGGAGATTATG 63 GT11)
R  TCAGCATATGAATCGATTATTTC 65

Gh239 DQY08181 F TGAGGGCAGAGGTCTTGTGGA 63 CT(17
R  GCAAAGATGACAAATATCAACAATAACC 63

Gh240 DQY08182 F ACATACTTATGAATTTCATTGTGCACCA 63 CA(7)
R GCGAGCCTCCTTTGTTATCTTGC 65

Gh241 DQY08306 F TGTTGCTGGTGGTCACCATTTTC 63 ACT(5)
R AACCATGTGCCCTGAAAGTGATG 63

Gh242 DQY08183 F TCCAATTGTTCTACACTTTCTCCTCA 63 GA(11)
R  TAACAAAAACCAGAAAACAAACGCTCGA 64

Gh243 DQY08184 F CAGAAGGTTATGCAAACAACATGCA 63 AGA(14)
R CTAAACTCTCTCTGCTGTGTTCC 63

Gh244 DQY08185 F GCTGAAAATTGAGTATTCAAGTGCC 63 AGA(10)
R  TAGAATCTTTCCTTCACCAAACGAC 63

Gh245 DQY08186 F TACTGTCATTATACTCCAACAAAGGATC 64 CA(9)
R  GTTCTAATGATGATAATTCTCAAACTGG 63

Gh246 DQY08187 F GCATCTTGTTCAGCCTTATAGGG 63 AG(15)
R  ACTTATCAAGTGATTTGCAGGTGAC 63

Gh247 DQY08188 F CTTCTTCCGCCACGTAAGTCC 63 CT(13)
R CAGCCTAACCAAGAACCCAATCG 65

Gh248 DQY08189 F AGAACAACATGGACTTGTTTCTACG 63 GT(9)
R  CACATAATATACATATATAAAACCCCAAACC 64

Gh249 DQY08190 F ATATTGTTAAAATGAGTAATGAGGCAAAGA 64 CT(10)
R GTTGGCATTTAATTAAGGTATTATGCCGA 65

Gh250 DQY08191 F  AAAAAAACCTTAACGATTTTACAGTCTCTTC 64 TCT(12)
R CACGTTGGATATGTCCACGTGG 64

Gh251 DQY08192 F CCTCTATTATTGTTGTTGCCTACAC 63 TCT(9)
R  GCAATATAGTAAAAGAGATGGTGCAC 63

Gh252 DQY08193 F GAAGCCTAAGCTAGGTTATACTGCT 64 CTT(11)
R  TAGTGGAAATAGCAATATAATCTGTTTACC 64

Gh253 DQY08194 F CCCAGCCATTACATGTCAGTTCG 65 GT(9)
R  GATATTGCCTCACACCCACCAAG 65

Gh254 DQY08195 F CACAATTAGACCTCTATCCAAGCTC 64 TC(13)
R  ACGAATTTTACCCTAGAGGACAACC 64

Gh255 DQY08196 F CTAAACAAGACGGTGGCAGCGA 64 AGA(7)
R  GAGCCAAGATTCGTTCGATCGAC 65

Gh256 DQY08209 F GATTTTGTGTGTAGAGAATAATGGAAGG 64 TCT(9)
R GTCTTTTGAACCAAATAGCTCTGAAG 63

Gh257 DQY08197 F  GATCAAACAGTAGAAAATGAGAGCTC 63 TC(10)
R TTCTGAAAGTTCTCTTTGGGGTATC 63

Gh258 DQY08198 F  AACAAGAAGAAAAGTTGCTAGGAAATGT 63 AGA(8)
R CTTAGATCTGGACTACCACATCG 63

Gh259 DQY08199 F CACAAGCTGCTCCAATGGAGATC 65 CA(9)
R  GGATTTTCGATGCTAAAACAGAAGGT 63

Gh260 DQY08200 F GCATGGAATAAATTATGAAGTCACAGAC 64 GT(10)
R  GTATGGAAAGAGTTGAGGATGGAAG 64

Gh261 DQY08201 F CTCTGCAATTATCTCACTTTTCACTCA 64 CT(18)
R

CCTGGGAGAGAAAAGGTTTAGATC

64
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Gh262 DQY08202 F GTCAACAACCTTAAAATTGCCATAGGT 64 AGAAGG(5)
R TGGACTACCAATTAACTTGCCACG 64

Gh263 DQY08203 F GTTCTTAGAGTGAGGGATTGGACG 65 TCT(7)
R CCTCATTTAAGAACCCTAGCTAGG 64

Gh264 DQY08204 F CTCGCCATATCTCACTTAAAGATTGG 65 GAA(11)
R  ACCGTATATCCAATCTTTGATCTTTGC 64

Gh265 DQY08205 F CAATCAATTCAGTGAGGAACTTCAC 63 CA(9)
R AACTTTCCATATGCATGCTTGGAAGA 63

Gh266 DQY08206 F CAATAGACCAGAACCAAACAACAATGG 65 TCT(8)
R GTTTGAACTGAAACAACATTGGATTGTG 64

Gh267 DQY08207 F CAAAAAATGACACTGTCTCCGTTAAATG 64 CA(16)
R GTTGTTCTAGCTGTTGAATGGTGATG 64

Gh268 DQY08208 F CATTGATTTTTTGAATACCCCTGTATTGG 65 TCT(11)
R CGAAGAAACCCAACTCCGTATGTG 65

Gh269 DQY08209 F GTTTTCTTTTAAGCACAGGGTGTATGG 65 TC(9)
R GTTTCCCTAATGTTGCATCGCTGT 64

Gh270 DQY08210 F CAACGACGAGTTTCCTCTTCCAC 65 CA(8)
R CGGTATAGAGATGAAGTTCATTAAGG 63

Gh271 DQY08211 F GTCCGCTCCTCTGATTTCGTC 63 TCT(12)
R CTAAACAAGCCGGTTGCAGCGA 64

Gh272 DQY08212 F AACCGAAAAACCCCTAAATGTTGAG 63 GT(10)
R  TTTCAGAAAATATATCAAATGGGTTAGTTC 63

Gh273 DQY08213 F TTGCTTCGTTTTCTTCCCTGGTG 63 GA(©9)
R  AAGCAAAGACCAGCTTCTCTTCC 63

Gh274 DQY08214 F GACTTCCTATTGGCTGTAGATTCAC 64 TC(12)
R CTTGGATATCTCCCTGTACGAGC 64

Gh275 DQY08215 F TTGGGGACCATAAGCAAAGAGTG 63 AGA(9)
R ACGACAAGATCGTGCTGGAGG 63

Gh276 DQY08216 F CCATTGGCTGAGCCTACAAAGC 64 CT(16)
R GTGGTGGTGTTGATTGCAAGTGA 63

Gh277 DQY08217 F TACTAAAACCAAGGCAATAAAGTGA 63 AGA(14)
R CACCACCTTCCATATATCTTGCTC 64

Gh278 DQY08218 F CATTTGAATGGCTTGTGTTGGACAT 63 GT(8)
R  AATGTTATCCATCCTTCAAACACACC 63

Gh279 DQY08219 F TCCAACAAGCTTCCAACTTAATCGA 63 CA(9)
R CTGCAATTTAGCCTGGTAAGTTCG 64

Gh280 DQY08220 F CAGGGCTTAATAGTCGTCGAACG 65 CA(10)
R  TAGATTAAATGTTTAATGTGTTGTTCTACTG 64

Gh281 DQY08221 F CGAGGAGCAGCAGCGGTTCCT 65 TCT(7)
R  ACATCAAACAATCAATCAACCAGTGG 63

Gh282 DQY08222 F CTGTAAAACCTAGAAACCGAATGCG 62 GT(10)
R CCAAAGATCAGACCTAGAAGTGCC 65

Gh283 DQY08223 F ACATGATAATAGCATAAATCTCAGATGC 63 TCT(7)
R GCAAGTTTTGATTGTTTGATTTTTGAACC 63

Gh284 DQY08224 F CTCGCATTAGCATTTTCTTTCAATTACG 64 GA(19)
R TTGTGTATTATTACAGGTGTCCTACTG 64

Gh285 DQY08225 F GTAGATATTGGGACATCTTGTAGCC 64 TC(7)
R  GAACTAAACTTAAAGAGTTGTTATCCAC 63

Gh286 DQY08226 F TCTTGTGTCTTAGCATTCAATTCTGC 63 TCT(7)
R CTTGTCGGGTCCTTGAAAGAAACC 65

Gh287 DQY08227 F CTATTGATTTAACCTCGTTCAATAGAAAAAC 64 CTT(12)
R CAACTCGGCTGTGGATCGGGT 65

Gh288 DQY08228 F CTATTCCACAAGCTTCATTCTGCAG 64 GT(22)
R GGAGCACAATGAGGAAGTATACTG 64

Gh289 DQY08229 F  GGCATATGGAAGAAAAATGAGTCGG 64 TCT(8)
R CCTTGTTAGGGGCTTTGAATTGCG 65

Gh290 DQY08230 F TCATTGGAGTTGGGTGGAAAATCAC 64 GT(10)
R

CAGATAATTACATGCAATAAGAGCAACC

64
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Gh291 DQY08231 F AGTTGAGATTTGATCTTGAAGAGCG 63 TC(9)
R ACCTCTTCTCGATTTGGTTGCATC 64

Gh292 DQY08232 F GAGAGGAAACAAAACAGAATATGCTG 63 AGA(9)
R CCGGTTCCTCCTTAATCCAGGT 64

Gh293 DQY08233 F CCTAATATGTATCAGATGCGGATACG 65 AGAAGAGGA(7)
R GGGGTGAGGAAGAAGAATGGT 64

Gh294 DQY08234 F CATCGGACTTACATCATTTTCGAAGC 65 AGA(7)
R GTCTTCTCTTCCCTCTTCTTTCCTG 66

Gh295 DQY08235 F CTAGGTCCCTCTTGTGAAGTCC 64 TCT(8)
R GCCAAAAGCAAATGATGCGAGCTC 65

Gh296 DQY08236 F ACTAACCTGCACACTATCGATCTG 64 T(16)
R CTTGAAAAGGACCCAAATATGTCACC 65

Gh297 DQY08237 F AACAATGGAGAGGGAGGAGGC 63 GA(13)
R CTCTTTCTTTCTCTCTCATTCCCTC 64

Gh298 DQY08238 F TGTGACATCAAATCCAGATATCAAAAGG 64 AG(23)
R CATTTCCATGGAACATCACCTTTCC 64

Gh299 DQY08239 F  AACAGAATAAGATGGTGACATATGGC 63 CTT(10)
R GAGGAGGGATTTGAAGGGTTCC 64

Gh300 DQY08240 F GGAAAACCCAAAATACATAAGAACCC 63 AG(11)
R  AGATTCTAACTTCCAGCAAGACATG 63

Gh301 DQY08241 F CTTTACAGACCAGACAAGATTTGGG 64 TTC(O9)
R CCTTTTGTTTGAACGATTAGGATCG 63

Gh302 DQY08242 F ACTAGTATCATTAGGGTCAGTGAGC 64 TCT(9)
R CACTGGATGTGAAGGAAATGCTATC 64

Gh303 DQY08243 F TGAACCATCATCCTCAAATGCCTG 64 CA(1D)
R CAGTTGCAGAACTTGATTGATAATCCC 65

Gh304 DQY08244 F GACCTATAGAAGCGAAGAGACTATG 64 GA(12)
R  TTCTCCATTTAATCCTTATCGAATTTCC 63

Gh305 DQY08245 F TGTCTACTTCTGGGATGCTAAGG 63 CT(13)
R CAGCAATATTGCAGATTCAGGGCT 64

Gh306 DQY08246 F CTGCTGGAGAAGAAATAGAGATAGG 64 C-rich repeat
R CTCTTTTCTTCCTGCTCTTCTTCC 64

Gh307 DQY08247 F CTTGAGCTAGAGCTATGTAGAGC 63 AT(8)
R TGTGAATACCGAGGACATGTAGC 63

Gh308 DQY08248 F GAACTTGTGGCTTGGTGAATTGTAG 64 TG(11)
R  ACGTATCACATACTCATTGCATAGC 63

Gh309 DQY08249 F GTAACGGTGGTGGTGTGCTAG 63 TCT(10)
R  GTATCCTTTCAGTCAAACTTTCTCAC 63

Gh310 DQY08250 F CGGCGTTTCTTGGCGTTTTCTG 64 CT(10)
R GCTCATCTATGGTGTTCACATTTCC 64

Gh311 DQY08251 F CTTTGCAGAAAAGCTAACCAATCTC 63 CA(14)
R CATGTAACCAATGAATTACTACTATAGTC 63

Gh312 DQY08252 F CTTGTGGGAGTAATGGTGAAAGATC 64 AG(15)
R CCATTTTCTGGATTGTTAAGGTAACTC 64

Gh313 DQY08254 F TAATGATTAAGCACAAAGAATTTGCTGC 63 GTA(6)
R  GAAGCAGGAAGCATTGGTATCTC 63

Gh314 DQY08253 F CCTTATCTTTGGAACATGATTGTTGTC 64 ATT(7)
R CATCGACCAGTTTCAAATCCTAGAC 64

Gh315 DQY08254 F GAGGGAATCCTGATTTCTCCCAG 65 AGA(12)
R CCTATGACTCCTGAAGCTGGTG 64

Gh316 DQY08255 F ACGCTTCTTCCTCTTATTCTTCC 61 CTT(30)
R  TGAATCAAACAAGAACACAGCAGC 63

Gh317 DQY08256 F ACATCTTGTTGATTTTCTGACTACAGG 64 GT(11)
R  TCTGGACTATGATAATTGTCGATACTC 64

Gh318 DQY08257 F GACCATAGGCCTTGTAGTTATACC 64 CTT(16)
R CCTCAGAGAACATACTGTAATCATATC 64

Gh319 DQY08258 F TTGGTGCTAGCAATGTTAACAAGATG 63 CT©9)
R

TCTTGCTTAGATCTGGACTAAAATAAATAG

64
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Gh320 DQY08259 F CTATGAAGTGTAACAAATAAAAGACAGC 63 AC(9)
R GTTCCCCATCATGCATTCATTGTC 64

Gh321 DQY08260 F GATTTAACATTGGTTCTTCCTCCAC 63 CTCTTT@4)
R CAACTAGTATTGTATCCACTTGACG 63

Gh322 DQY08261 F ATATGCCATTAATTTCTTGTTGCTGAC 62 GT(10)
R  ATGATTTGCAGATATTCATTAACAATATCC 63

Gh323 DQY08262 F AAGACAGAGATGAAGATGGAAACTG 63 AC(9)
R GGAAACCCAGAAGGTAAGTTCTC 63

Gh324 DQY08263 F AACCTAAAACCATCCAAGCTACCC 64 GT(10)
R  ATTCAATAATGAAATGGATGAGTTTTTCG 62

Gh325 DQY08264 F GTATGTGTTGCACTGGATTCCAG 63 TC(16)
R  GATACGAGACTAGATTCACAATCTTC 63

Gh326 DQY08265 F CGAGAGCTATCAATACCCAAACTC 64 AG(11)
R  GCTTAAACATATGGATGTTCTAACCTG 64

Gh327 DQY08266 F GTTTTTTCAACTTCCTCCTTCTGTTC 63 CTT(7)
R GTTGGATTGCAAGATTGAGAAGCC 64

Gh328 DQY08267 F CCTAGTTCATCACCATTTCATCAGC 64 AGA(13)
R GTGAGGAATCCATAGCTTGTTGC 63

Gh329 DQY08268 F CAGCAGGCAGAAATCTTGTGATCG 65 AG(11)
R CTTAAATTTCTCTCCCTCAAAACCATC 64

Gh330 DQY08269 F GATCATTTCAAGCCCATAGTGTGC 64 CA(1D)
R GTTCAGGGCTTCAAAGAGGCTC 64

Gh331 DQY08270 F ACTAGTGTATAAAGCTAGCTAAGACC 63 AG(15)
R CTTTGATTCGTTGAATATTGAAGAAATGC 63

Gh332 DQY08271 F CACAAGCTTTGCCTAATTGCTGC 63 GAA(13)
R CTAATCAGTGAGCTAAGCCATGG 63

Gh333 DQY08272 F TACAATCTCTTCTTATTCTACTGCTGC 64 TTC(8)
R ACAGAACCGCTGATGTGGCTAG 64

Gh334 DQY08273 F CAAGCACAATAACAAGTGAATTACACC 64 AG(7)
R CAGTTAGGATGGTTTACAATTCTCAC 63

Gh335 DQY08274 F TTGGCGAGAGGCTGAGAATCAG 64 AGA(9)
R AAGTCATGGAAGAGCCAACTAGC 63

Gh336 DQY08275 F ACTAGGAGTTACATTGCATTTTGCC 63 AGA(9)
R CTAGCGCACAAGGGCTATTTTGC 65

Gh337 DQY08276 F CCCAAACTTATTTTGAACTCATGCTC 63 CT(12)
R TTGCCTTGGTAATCAACATTTGAGG 63

Gh338 DQY08277 F ACCGAAACAGTCCCATAAACTTGC 64 CA(16)
R CGGTTATAAGTGACATTTAATAGGTGTAAC 65

Gh339 DQY08278 F CATATCAGTAGTAGTTTAGGGTTTATACAG 65 AGA(17)
R CATCTGTTTTATCTCCAAGCATCTCC 65

Gh340 DQY08279 F CCATACAACAATTTGAAGTCAGCTATG 64 AGA(16)
R TGCCAGCATGGATCCATTGGAG 64

Gh341 DQY08280 F CTGATACAGTAGGAAACTCAATAGAG 63 AGA(9)
R CATCTTCTATCCGTAATTGTGTTTGG 63

Gh342 DQY08281 F ACTACCTCAATTTTCACTCATTTTCCAC 64 CT(10)
R CTAAGTATTTGGTTTATGAAAACAAGCAG 63

Gh343 DQY08282 F ACCCCAATTCTAGAATAAGGTTTTTGA 62 CT(11)
R  ACAACTAAAACAAAATGTCATCCTTGC 62

Gh344 DQY08283 F CAAAACCTCTTATTTTACTTGCTTCCC 64 CTT(7)
R  ATCTGCTGTAATAGGAACCACAAGG 64

Gh345 DQY08284 F ATTTGAGACTTCCAACCAGATACAG 64 AG(20)
R  TTCTAAAGTTCTCTCTTCTCCAAACC 63

Gh346 DQY08285 F CCATCTCTTAAGTCTTTAATTCCCTG 63 CT(14)
R  TGAGATTGAGCTGAAGTGAAACCG 64

Gh347 DQY08286 F TATCGTCCTACCCATGAGAGCG 64 AC(8)
R  AACCCAAGTCAGGTCTGCCATG 64

Gh348 DQY08287 F CAAATGGGTTAGTTAGAACATTCCTC 63 CTTTT(2)
R

CATATATGGAATGAAATCGAGAGACG

63
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Gh349 DQY08288 F GATGCACTAGGCTAATCTGAAAAGG 63 CTT(11)
R CATTGCTTAAGCTATACACTAGATTTTCC 65

Gh350 DQY08289 F CAATCTGCATGTGCCAATACACTG 64 AGA(22)
R  TCACTCCATGTTACAGTTGAGGAC 64

Gh351 DQY08290 F CTGTTGATGTTGTTGCTGTTTGCAG 64 GAT(8)
R  GCAGTATGCTCAGAGAAATTTGGTG 64

Gh352 DQY08291 F GAGTTGAGAAGAAGTATCAAATGCTC 63 GAA(13)
R CTCCTTAAATTGGCACTCGTTGG 63

Gh353 DQY08292 F GTGTAGTAGTTTGAGTCACATCAGC 64 CTT(22)
R CCGACCTATGCCTACGTTCCT 63

Gh354 DQY08293 F CTTACCCATAAAACCCTAAATCTGAG 63 AGA(17)
R CTCTACATCCTTAAGAATTTCTTCTCC 64

Gh355 DQY08294 F AACTTGCCACGTTGGGTGTCCA 64 AGA(7)
R  GAATCATTGTTTGAACGGCTTCCG 64

Gh356 DQY08295 F CTACACGAACTTTTCGATTATCTTACTC 64 CA(10)
R  GATTAAGTGAATGTGATAAGTAAACTTACTC 64

Gh357 DQY08296 F CATAGCCCTAGCTGGGCAACA 63 AGA(20)
R GGTCGTAGCTAGGGTATGTCC 63

Gh358 DQY08297 F TCTTCCTCGAATTTCTCAGGTCAG 64 AC(10)
R GTTGCATTTGATTAATCCATTACATAGC 63

Gh359 DQY08298 F CATAGCTTCCCCATTTCTTCACCA 64 CT(12)
R GGTATATGTATTGTTTTCGCCTCTG 63

Gh360 DQY08299 F CACTAAGCCTTGGTCGGTTACTG 65 T(16)
R CCGAATAAATATACCGCTTACTTAACTG 64

Gh361 DQY08300 F TTCAACATGTAAACGTTGTGTAATTAGG 63 CT©9)
R  TTCTCTCAAAATTAGCCCTCAATGTC 63

Gh362 DQY08301 F CAAACCTAGTCCAACAAATTGAAGC 63 AAG(7)
R TCCCACTCTGCTTTCTCCAAGG 64

Gh363 DQY08302 F CATTGATGACAAGCAGCTCATAACC 64 TC(7)
R TGGGATATCGTAGTTGAAATATCACAAG 64

Gh364 DQY08303 F CCATTTTCTAGATTGTTAAGGTAACTCC 64 TC(16)
R CTTGTGGGAGTAATGGTGAAAGATC 64

Gh365 DQY08304 F GGATATTCAGACCGTACTTAGACAG 64 GTAQ(3)
R  CAACACAATTCTCAAATGTTCTGCATG 64

Gh366 DQY08305 F GCAAGATGGCGAGAATTGTGGAG 65 GT10)
R CACAACCCAACACCCCAAGCC 65

Gh367 DQY08306 F GAGGTCCCTATAAACAGGCTAAGG 65 GAAQ9)
R  AGCCAAATGGTATCTGAATATTCTTCCT 64

Gh368 DQY08307 F GTGACGGAAATTGGGAAGAGGAAG 65 AGA(6)
R CCATCTCTCGTTCTTCATCCAGG 65

Gh369 DQY08308 F ATACACCTATTGATGTGTAATTCATTTGG 65 CTT(16)
R CGATATGAAGACTCACATTCACGTG 64

Gh370 DQY08309 F AAGAGCAAAACACAAAGCCCTAGG 64 AGA(13)
R GGTGGATGAATTATCTAAGTCGACC 64

Gh371 DQY08310 F GCTGACTGCATTGGTTCGACC 63 TCT(9)
R CGAGTTGAAGAAAGCGAGTATCC 63

Gh372 DQY08311 F GCAATGCCCTAGCGATGGAG 63 CT(11)
R CAATTTCAGAAATCAGTTTTCAGAGACTG 65

Gh373 DQY08312 F GATAGCTTGCGGGCAACATGAG 64 CTT(13)
R CTTAAGGAGAAGGACCAAATCTGTGG 66

Gh374 DQY08313 F GCATCGGGCTTTCCAGTTTCG 63 GCCTTTT®)
R CCTGTATTGCGACGAACGGAG 63

Gh375 DQY08314 F TGGTTGAGGGAAGCATCATCAGT 63 TC(13)
R  AGCTTTAATGAATATACTAGCAATTAGCA 62

Gh376 DQY08315 F GTTCGATCTCTATGGGATCTTCG 63 CTT(29)
R  GATGTTTAAGATAACACCTCTACGG 63

Gh377 DQY08316 F AGAACCCTAGCTAGGCTGGG 63 GAA(7)
R

TCCGTGATCTACAACCTCATGCT

63
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Gh378 DQY08317 F CTTCTATAAATGTCTCTTCAACATCTG 62 A(50)
R AGGTCGCGTTTCCAAGCGTGA 63

Gh379 DQY08318 F CTGAAATATTGAAAGACATGAAAGAGAAGC 65 GT(17)
R  TGACACATCTGATTTTCTGGTCGTC 64

Gh380 DQY08319 F CAGTCCTCTTCATGCACAAACTC 63 AGA(7)
R CCGTTTCAAGTTCGCATCAATGC 63

Gh381 DQY08320 F GAAATGGCTGAATTGAAAAGGTAAGG 63 TTC(10)
R CCATTTCAGACACCAGCTGTTGC 65

Gh382 DQY08321 F CGTATTGGTATTGAAAGAATTATTGCG 62 GT(9)
R CTCACCTATATCATCATGATCACTC 63

Gh383 DQY08322 F CTTCTCTCAGCTCCGCCTCCA 65 TA(6)
R GCTTCAGACGTTTCTTGTTTCGATTG 65

Gh384 DQY08323 F CCGCGAGAATATCAAACTCGAACAC 66 AG(7)
R CTGGTCCCCTTTTAATCTCTGCC 65

Gh385 DQY08324 F GAGATTTTCTCAATTGGCATTTTGCC 63 TC(11)
R  GGAAACTAAAGTATTGTATGGTATAATGAG 64

Gh386 DQY08325 F CGACGACGTTATATTTCAAGCATGA 63 AGA(8)
R CCAACCTTATGCTTCTTCTCCTTTG 64

Gh387 DQY08326 F ACTGCATTGGTTCGATCTTTGTGG 64 CTT(8)
R  GACCTTTACTCTCTTCAACTCGTTG 64

Gh388 DQY08327 F CATCATCATCGTCGTCGCCG 63 CTT(5)
R GCAATGGAAGCTTTCGTCTCTTTC 64

Gh389 DQY08328 F AGGAGGTCGGTTCACCCAGTG 65 GA(10)
R  GACTAAAAGAGAGGATATACACAAACG 64

Gh390 DQY08329 F GGTAGTGGCAAGGATTAGCATCC 65 CTT(29)
R  TCCAAAGCAAGCTATCGATTGTGG 64

Gh391 DQY08330 F CGTCCACATATTTGTGCATGTGC 63 AG(11)
R TCTGGTCCTGGCACTACGGT 63

Gh392 DQY08331 F CTGCCAAATTCAACTTAATGCTTTAGG 64 AGA(5)
R  GAAATTTTTGTTCTAGGTGCACGGC 64

Gh393 DQY08332 F CGGCAATAGTTCAGATGGTGAGG 65 CA(9)
R  GGATACCCACTTATCCAAGAATGC 64

Gh394 DQY08333 F GTGAGCTTCAAGGAGACCGTG 63 ATACAT(3)
R  GCAATACAAAGCCGATGAAGACG 63

Gh395 DQY08334 F AAACGGCGGACATTTCGAAGCG 64 CT(7)
R CGAAGCGTTTGGTGGAAGAGTG 64

Gh396 DQY08335 F GGTAAAAGCCCGAGCTAAGAACC 65 AAG(6)
R CTGCATTTCTTCTCTTACTTGTTCATTG 64

Gh397 DQY08336 F  GATTAACATCAACATCAGAGGAAGTG 63 AAG(7)
R  CTTATCATCCTCATCATTATCATGCTG 64

Gh398 DQY08337 F GTGCTTCCTCACGTATCATACC 62 GT(9)
R GGCTAGCTTGATATCATCCTCG 62

Gh399 DQY08338 F ACTCAAATAGTTAGGTGTGTATTCGG 63 GT(9)
R  CTATTTACTCTACAATCTATAACTCCC 62

Gh400 DQY08339 F ACACATAGTAATTGTAACGCCCTGA 63 GT(8)
R CAAAAGTGGAACTTGAACCCAAGAC 64

Gh401 DQY08340 F GACTATCGCAATCCACGTAAGTC 63 AC(©9)
R CCATCGTGGTAGTGTGTAGTGG 64

Gh402 DQY08341 F GGTTAGAATGGTGCCCAAGTCTG 65 GT(8)
R CAATTTGAAAAGGTTGAATACTTAATAGTCA 63

Gh403 DQY08342 F GCAGAACTACAACATGCACAGATTC 64 AGA(6)
R  GCTAGCAAATGTTATCAAGGGATGG 64

Gh404 DQY08343 F GAAATTTATCGCTTCTCTACTTTACC 62 CA(®)
R  ACTGTTCATTACAGAGGAGGATTGG 64

Gh405 DQY08344 F GAACTTCATGCAGTTTTGGGGAATC 64 TCT(4)
R  GAAAAACCCAGAATTCTCCATAAAAAATCC 65

Gh406 DQY08345 F CAAGCCCATTGAGGTTGTTGCC 64 TCT(6)
R

CTTTGCTTTGAATTTGGTAAAACCTAGC

64
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Gh407 DQY08346 F TGGAGAAGCAAGAGTCTGAACTC 63 GT(9)
R CTAAAAGAAGCAACTATCTAAATTACAGG 63

Gh408 DQY08347 F CTATCTCTCCATCAACCACCTTG 63 CT(7)
R GGAATCCCTGTCATCACACCTG 64

Gh409 DQY08348 F AGAAGGTAAAAGATGTGAAAACAGAGG 64 AG(16)
R CAGTGCAAGCAACGTGACTTAACC 65

Gh410 DQY08349 F TACGACTGGAACTATATGCTCTTC 62 GT(10)
R  GTATCTACTGATCATTGCTCTGAC 62

Gh411 DQY08350 F GGACAAAAAAGAGAGGAATGTAGACC 65 CA(15)
R CATCTCCCATTTGATGTGATTGAGAG 65

Gh412 DQY08351 F CTTCAGCTTATTGGCATTGGTTCG 64 TCT(6)
R CGAAACCACTTTCCCGACTAGG 64

Gh413 DQY08352 F CTGATGGAGTTCTCCTATTTAAGATGC 65 AG(14)
R CCTCTTCTCTTTAATTAATTACACCCATC 65

Gh414 DQY08353 F  TAGATCGAAATAGCTAATCAAGTGCTC 64 CTT(19)
R GTCGTAACTGATGCCTTGAGTCG 65

Gh415 DQY08354 F ACGGCGTAAGAAAGGGCTACC 63 CA(11)
R  TCGAAATCTCCATTAACGGTTCCG 64

Gh416 DQY08355 F TCCTCATATTCATTGTCAAACACGAG 63 GT(14)
R CCACCTATTGTCTGAAATCCATGC 64

Gh417 DQY08356 F CTACCAGCACCATTTTAGGGTTAG 64 AGA(5)
R CACACTAGAATCACTTCAGGCATC 64

Gh418 DQY08357 F CCACATTTTAATCCAAATTTGGAGCTC 64 AG(10)
R CATACTTTGAACTTCTTCTTGTCGTTTC 64

Gh419 DQY08358 F CTCATTAAAGCTCTTGTTATGTATTTGG 63 TG(9)
R  ATACCAACACAATGCCATCAAATGC 63

Gh420 DQY08359 F TCTTGTCCACCTCTGGAATAAACC 64 AG(©9)
R ACAGGTTGGTCTTTGCTTCTTTGC 64

Gh421 DQY08360 F TTTAAGCAAAAGGCATCTTGAAGCTG 63 AG(©9)
R TGTGTCTATAGATTCCATAATCCTCC 63

Gh422 DQY08361 F ACTGAAAAGAGAGAATACGTATGGAG 63 AAG(8)
R GTGTTAGGTTTCGAGCTAGCTAC 63

Gh423 DQY08362 F TATCTCCGGTGAGAAAACCGATTC 64 TC(10)
R CCATTAGGGTTAGTAGTGGGTTTC 64

Gh424 DQY08363 F TCCAATCTCTTCGTCTGCTTCTTC 64 TCC(7)
R GTTTCTTCGCGGTCGAAATTTGAG 64

Gh425 DQY08364 F GTTTCAATGGCAAAGAATCAGACCC 64 TCT(14)
R ACGTTGGATGTCCACAATGGAAAC 64

Gh426 DQY08365 F AATCTGAATGCGGATGTATTTGGATAG 64 GAAAAAGAAAQ)
R GAAAGACGTCGATTGTCATTGTCG 64

Gh427 DQY08366 F CCTATTGGGTTTCCATAAGAGCAC 64 TCT(8)
R GTTGGATGTTTGCGGTAGGATTG 63

Gh428 DQY08367 F AAAATTCCCAGTCGTGCTCAACTC 64 AGA(6)
R  ACAAAGGTTGTCTGTTTGATTCTGAAG 64

Gh429 DQY08368 F TGGACTAACATCGGAATCACAGTG 64 TCT(40
R  TTGAACATGATCGGATGCACCAGA 64

Gh430 DQY08369 F TCCCTCCAATTTTTCTGTCGTTCC 64 TCT(13)
R  GAGAAGAAACTTGGGTTGAAGGAAG 64

Gh431 DQY08370 F GCACATCTTCAAATAAAATGTTAGCCC 64 AG(12)
R TTGTTTTGACCATGCCACTCATGTC 64

Gh432 DQY08371 F CCTAGTTCATAATTCCTGATTTGTGTC 64 AG(2)
R CAACCACCTGCAATATAAGAGCAAC 64

Gh433 DQY08372 F TACCACATTGGATGTTTGCAAACCC 64 AGA(32)
R ATAGCAAACTGGAATCACTCCAAGC 64

Gh434 DQY08373 F AGAGCTAGTAGGTGGCTTAAAGAG 64 AGA(18)
R  GTGGATGAATTATCTAAGTCGACCG 64

Gh435 DQY08374 F GGCGCTCACTAAAATCTCCAAAAG 64 AGA(14)
R

AAGCCTGAGCTGACTTCAAAACTC

64
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Gh436 DQY08375 F AATTTGAGGACTCAAGCAAGACAAG 63 GCAQ3)
R AGGTCCTAAATGTTCCTGTTATTCC 63

Gh437 DQY08376 F ATCGTGTTTTGCTTGACCAACCTC 64 TC(5)
R ATTCGGCTAACAAGGGAGGTAAAC 64

Gh438 DQY08377 F AGGTGGGACTAAAGAGAATGAACC 64 GAA(6)
R ATTGTGGTCAACCTAAATAAACTCGTG 64

Gh439 DQY08378 F TTTAGCCTCTTGTCTGTTACCACC 64 TC(6)
R  GAGATTAGAGCTTGAAAGTGAGGG 64

Gh440 DQY08379 F TCTGGGTCATTTCCAAGATGGTAG 64 TC(14)
R  TCTGGAGAAAAGACCAGGAAACAG 64

Gh441 DQY08380 F GATCGGTAATGTTTCGTAACCCTAC 64 AGA(21)
R  AGAATTAGGTATAGAGGTTGGTGCG 64

Gh442 DQY08381 F TTTTCAGACTGTGGAAAACGCAGG 64 GAGT(6)
R ACTCTTTGAAGGCGTTTTGTGTGC 64

Gh443 DQY08382 F  TATCAGAATCAATATGCACAGGTTCAG 64 TCT(22)
R CTAAAGAATTATTGTTGGAACCAGACG 64

Gh444 DQY08383 F TCTGTTCTACAGCAACGAGTTGAC 64 AGA(13)
R ACTGCATTGGTTCGATCTCTATGG 64

Gh445 DQY08384 F CAAAAACTTATAGACCTTTGCTGCTG 63 CTT(6)
R  AACCATATTTATGTGAAACTGCCACC 63

Gh446 DQY08385 F CTATCGATCTGTTAGGGTTTTGGAG 64 AGA(6)
R GGCTGCCTTTCTACTATTACCTTTG 64

Gh447 DQY08386 F CTAGTTTCTATGTTGTTAATGCAGAAGC 64 CT(11)
R  GACTGATTACTTATATGATCGGAATCG 64

Gh448 DQY08387 F GGATTGGAAAGAGGTTTATAAAGCG 63 AG(©9)
R GTCTCATGTGCTTAATGTTCTTAGC 63

Gh449 DQY08388 F CATTGCTGTAGACCATTTGCTTTAAG 63 CA(12)
R  GTTATGAATCGAAAGCTTGTTTAGGC 63

Gh450 DQY08389 F CCATTTAAGCAAATGGTGAATGTCC 63 TCT(14)
R GGTGCCTGTTCAATTACAATTATCAG 63

Gh451 DQY08390 F CGTTCATAATTTCCATCGAACGGC 64 CA(12)
R  GAGAAAGATCTGCGATTGGTGAAG 64

Gh452 DQY08391 F AAGACATGTTTGTCATTTGGCAACC 63 AG(©9)
R TATTCTCATGCACCTACTTTTCAGC 63

Gh453 DQY08392 F AAACAATGCCGGAAGCTAGTGAAG 64 AG(25)
R TGGTTCTGTAACTCTCTCCAGATC 64

Gh454 DQY08393 F GTTTCAAGCGAAGAAACCCAACTC 64 AGA(7)
R CCCCTGTATTGGTTCTTTGATTCC 64

Gh455 DQY08394 F GGCTTAGTTTTCTCTAGGTTTTCTC 63 TCT(15)
R CAACTAAAGAAATGAAAATGAAGAACCC 63

Gh456 DQY08395 F AATGCTAATATGAGGATGGTGGTTAG 63 CTTT4)
R CGAATGCAATTAAAGAACTCACTTGG 63

Gh457 DQY08396 F CCTTGGAGATATACCTATTCAACAC 63 TCT(14)
R  GCAGGAATCGAAATGGATATGATTAC 63

Gh458 DQY08397 F CCAATGGAGATCTTATAAACCTGTTG 63 AC(9)
R  TTCGATGCTAAAACAGAAGGTTTAGG 63

Gh459 DQY08398 F AGGTGAGGAATCCATAGCTTGTTG 64 TCT(13)
R CCTAGTTCATCACCATTTCATCAGC 64

Gh460 DQY08399 F AAGGTAGGCTGTAGAATCAACTGAG 64 AGA(11)
R  GTTATCCAGGTTATATTCCTCATGAAAG 64

Gh461 DQY08400 F CGACCAAACCTTAAACAATGAAATGAG 64 AG(12)
R CACCTCCTATTTTTCTTTGACTGAAAG 64

Gh462 DQY08401 F GAAAGGTTTTAGCATATACCACTTAAGG 64 AGA(11)
R GTTAAATTCCGTTAAGGAAGATGGATC 64

Gh463 DQY08402 F CCATTTTCTAGATTGTTAAGGTAACTCC 64 TC(16)
R  AAAATGTTAACCAGAAGACTACCTGTG 64

Gh464 DQY08403 F CATGCCACTCACTTATGAAAGCTTC 64 AC(9)
R

GCAGCATCACACTATCAAGTCATC

64
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Gh465 DQY08404 F AAGTCAAAAGGAAGAGACGCTTCG 64 AG(14)
R AAATTCACCTTCTGGCAGTGACAC 64

Gh466 DQY08405 F AATCTGCATGTGCCAATACACTGG 64 AGAQ3D)
R CATCACTCCATGTTACAGTTGAGG 64

Gh467 DQY08406 F TGCCAAGGAAATGTATGAAGCTGG 64 AG(16)
R TATGAGCCTTGTCCCTTAGTTCAG 64

Gh468 DQY08407 F TGCTTGAAAATTGAGAAGAATTGCGAG 64 AGA(9)
R GTAGCTGCTTTGTTTATCGCCTTTG 64

Gh469 DQY08408 F ATTTCCCAGCTGAGAAATCCCATC 64 AG(18)
R ACAGAGTTTCTGAATGACATAAGAACC 64

Gh470 DQY08409 F ACATCAACTTTCAAACCGTTCAACC 63 CT(19)
R CTGGAAGCTAAATATACAGAGCAAG 63

Gh471 DQY08410 F CAGGCATCAACTAGCATTGAAAACG 64 TG(10)
R  ATCTTCTGATCTCTATTAGCTACAACG 64

Gh472 DQY08411 F CGTGATTGTGGTTGTGATGAGTATG 64 TCT(9)
R TAATTTGCTTTCCAGGTGGCATGC 64

Gh473 DQY08412 F TTGCCAAGGAAATGTATGAAGCTGG 64 AG(16)
R TGCTTTGTTGGTTGAATTCTAAGTTGC 64

Gh474 DQY08413 F ACGTATCACATACTCATTGCATAGC 63 CA(1D)
R TGTGGCTTGGTGAATTGTAGAACC 64

Gh475 DQY08414 F TTGGCTGAAAATTGAGTATTCAAGTGC 64 AGA(10)
R ATTGCCATCCCACTTGTAGCTAAC 64

Gh476 DQY08415 F GGACAAAATGTTATGGGAAAAACATGTC 64 AAT(3)
R ATTCGGCCAAGAACAACATGAGAG 64

Gh477 DQY08416 F CAGAAAGGATCTGCTTGATGAAGC 64 CA(6)
R CAAAGAGCTAGACAGATAGCTTGC 64

Gh478 DQY08417 F TTCAATTCTGATTCTAACGCCATCAG 63 TCT(10)
R  AGAATCGATGAGACACATGCTGAG 64

Gh479 DQY08418 F CCCTACTCAATTAGCCTCTCAATTG 64 GT(©9)
R  GAACATGTAGCAGCAGCATACAAC 64

Gh480 DQY08419 F CTTTTATCTTTTCTGGGATAGCTTGG 63 TCT(14)
R CAATAGTTTAAGGCTCTGGTTAAGAG 63

Gh481 DQY08420 F GAGAGTGGACACTTCTAAATAGTTTTG 64 TG(9)
R  AATGCTCTATCAAGCCTGTAAAGAATG 64

Gh482 DQY08421 F CACACCGTTTCCAAGTAAGATTCG 64 TCT(13)
R CTTAGTTGAGGTCAACATATAAAAGCAG 64

Gh483 DQY08422 F GAGTTGAGAAGAAGTATCAAATGCTC 63 AGA(12)
R GAGTAATTTAAGAGCAAGGACATATGC 64

Gh484 DQY08423 F CCTTTTGCCTTTATTGCTTGCTTGG 64 TC(15)
R CCAAGATGACAAACACACGTGAATC 64

Gh485 DQY08424 F ATATGCAGGCAAAAACACGTGCAC 64 AGA(14)
R  TTAAGTCTACTGCCAGCATGGATC 64

Gh486 DQY08425 F TTGTCACCCTAAATTACATTGAATGGC 64 TCT(20)
R GTAAAGGCTTTGACTACAAGCACC 64

Gh487 DQY08426 F TGGGTAAACAAACATTGCATCAATTCC 64 CA(17)
R  TTTCCATTCATTAGACCTACTTCTTGG 64

Gh488 DQY08427 F GAAATTATACTCGAGCCATCCTCTG 64 AGA(12)
R  TCACCATATTTGGAGCATTTGTTGCT 63

Gh489 DQY08428 F TTAGACCATAGAGAATGGAGAAAATTTC 63 CA(9)
R  TTATCATCACGCTTAAGAGTAACCAG 63

Gh490 DQY08429 F AGGATGAGCAAACTAATAATGAACCTC 64 GT(9)
R CTCTCGAATCTTTGTATTTAGAGCTTC 64

Gh491 DQY08430 F  AGAGAAAACGATGAAGAAGGAGTTC 63 CGT(@3)
R  AAAGGAACCCAGCTTTCCATCTC 63

Gh492 DQY08431 F AAGGCATGCTTTGTTTATATTCAAGCC 64 TCT(12)
R CCACTGTGATTAAACCCTTCTGATG 64

Gh493 DQY08432 F GAGCCTAGCTCAATGAGAAACATG 64 CA(16)
R

GTATGTTCAAAGTGCAAGGGTGAG

64
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Gh494 DQY08433 F CCATTTTTGAACTGTAAAAGCTCGAG 63 AGA®4)
R  AAACTCATCTTTACTCCATGGGTATC 64

Gh495 DQY08434 F AAACTCTTAGCCTTGTCCATGAAAG 63 CA(13)
R  TGATCAAAGATGGGAGAAAAGAGTC 63

Gh496 DQY08435 F CAAGAGGAGATGGAGAAGAATAGAC 64 AAAAT@4)
R  GGGATTCTGATTAGTAGAGGTGTAG 64

Gh497 DQY08436 F GTCTCACCCTTTCTTGGATACATG 64 AG(11)
R  TCAAGGAGACAAACAAGCATGCAC 64

Gh498 DQY08437 F ATTTAGACTAGTTGATAGTGATAAGGAC 63 GT(14)
R  ACAACATCAACCATATCTATATGCATTC 63

Gh499 DQY08438 F CCACAATAGCATATGAAATCATAATGGG 64 TCT(27)
R GTTGCAACCTTGGAAACCATGAAG 64

Gh500 DQY08439 F ACATTGGTTCGATCTCTATGGGATG 64 TCT(8)
R CAGCAACGTGTTAAAGAAAGTGAGG 64

Gh501 DQY08440 F CACAAATTGAAAGATACCCAGATCTTC 64 AGA(21)
R TTCCTCATTCCCGTTCGATTTCAG 64

Gh502 DQY08441 F CTCATATCTGTGGTAGATTTGGGC 64 TC(13)
R AGCTGCATGCTTCAACGTAATCTC 64

Gh503 DQY08442 F GGCATGTGATCAATTTATACACAAGTC 64 CA(16)
R  TTATTTATACCAAGGATGTGGATGGAG 64

Gh504 DQY08443 F CTGGTTACTAAAATAATGCCCGAGG 64 CA(7)
R  AATAGGTGCAACAGACCCACATAG 64

Gh505 DQY08444 F GGTAAGAAAACGAGGAAGAATACGC 64 TCT(12)
R AAGGAGCTCAAACACTATGGATGG 64

Gh506 DQY08445 F TGGAGAATCCAAGTAAAGTAGCGAC 64 TCT(10)
R  ATCTGCTGTAATAGGAACCACAAGG 64

Gh507 DQY08446 F TTATCAGGCATACTCTTGGAGTTGG 64 TCT(@3)
R TTTTGGCACCTTAAGTAGACCACC 64

Gh508 DQY08447 F CTTTCTCCTTCAGGTTGTTAGATCC 64 CT(12)
R CAATGAAAGATATAACACGTTCCAAGAC 64

Gh509 DQY08448 F TTCCTCCTGATACCATTCTTCTCC 64 CTTTTT(3)
R ACTTGGTAGCAATCTTACGGTAGC 64

Gh510 DQY08449 F ATTTGGCGGGGTCTGATTCTTTTC 64 TCT(6)
R  ATACAAAGGGAGAGAGCCAAGTAG 64

Gh511 DQY08450 F GTTCCCCATCATGCATTCATTGTC 64 GT(9)
R  GAAGTGTAACAAATAAAAGACAGCAGC 64

Gh512 DQY08451 F TGTCGAAAAAGGTTGGAAGAAGCG 64 AG(5)
R TTGTGCACATTCATCCTCACCTTG 64

Gh513 DQY08452 F TTAACTCTACAAGCGATGGGATCG 64 AG(12)
R TCTCCAAAGCCGACAAACTGTTAG 64

Gh514 DQY08453 F AACCAACAAGCTTACCAAGATTTTCC 63 TCT®4)
R  ATTTCAAGTAACTCGGTAATGCATCG 63

Gh515 DQY08454 F AACAGAGAGACCGGAAGAATTTCG 64 AG(25)
R  AGATCTGGACGGTTTCGTTTTCAC 64

Gh516 DQY08455 F GGGTCCAAAATCATCATCGTTCAAG 64 CA(1D)
R TTCTGGACTCGGTTATTTGGCATG 64

Gh517 DQY08456 F GGATGGGAAAAATGCATACCATATATC 64 AGA(8)
R  TGCAGGAGATGTAATTACAATGAAGG 64

Gh518 DQY08457 F CATGTCCACATATCCAGAACTAGG 64 ATC(4)
R GTGTTTCTACAGGTATGATTCAGCC 64

Gh519 DQY08458 F CCCAAACTTATTTTGAACTCATGCTC 63 TC(12)
R TGCCTTGGTAATGCAACATTTGAGG 64

Gh520 DQY08459 F GGTAGAAAATTTGGGGAGTTATACTTC 64 GA(13)
R CTGAAATAAACTCCAAAGCATCAATGC 64

Gh521 DQY08460 F ACCTTATTTTCCTTATGACACACTACC 64 AG(13)
R TTCTGGCTGGGTGTTTGATTGATG 64

Gh522 DQY08461 F GATGGCTTGTTGGGTTAAGTAGTG 64 AG(2)
R

TAGTTCCTAATGGAACAAAATGAGTGC

64
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Gh523 DQY08462 F GGAACAATTGAAGAAGACGATATAAGG 64 CA(17)
R CTTGGATGGACTATGGAAACTGTG 64

Gh524 DQY08463 F AGAGAGATGGAACATGGAGTGAATG 64 AGA(15)
R CTCCAAGTGTTACTTCTTCTCTTGG 64

Gh525 DQY08464 F ACCTTTACCAAAATACAGGGATTGAC 63 AC(11)
R CTTGTCAGTATGATGTTTCCTGATG 63

Gh526 DQY08465 F CGCCTGCATTAACAAATACAATGAATAC 64 CA(12)
R GTTCAATTGCATATTGGATTGTCATCTC 64

Gh527 DQY08466 F AGCTGGAGGATTTCAGCTTGATTC 64 TCT(6)
R ATGCCAGTTAACTTACCACGTTGG 64

Gh528 DQY08467 F GCGAAAAGAATTGTCTCAAAGATTTGG 64 TCT(21)
R  TCCGAATTTAGATGCTAGACAAACAG 63

Gh529 DQY08468 F CAGATTTCTGGTGATCGCCTAAAG 64 TCT(7)
R  GCCATGAAGATGGCATCATAGATTC 64

Gh530 DQY08469 F TTACATCCAAAACGAGCTCGTACC 64 TCT(14)
R  TAAGAATAGGAAGCATTTGAGAAGGTC 64

Gh531 DQY08470 F AACTGGAATCACTCCAAGCATCTC 64 TCT(15)
R ATTGGATGTTTGCAAACCCTTAATACC 64

Gh532 DQY08471 F CACTAGAAACAGTTAGACACAACATTG 64 ATCT(5)
R  TGCTAGTATTAGATTGTGTCTTCCTAC 64

Gh533 DQY08472 F TCCCTCCAATTTTTCTGTCGTTCC 64 TCT(14)
R CAATATTGGGGGGAGAAGAAACTTG 64

Gh534 DQY08473 F CTGCAAATCTTGACAACCTTCCTG 64 CA(9)
R TATGGTGCTGAGTGCACATCATGT 64

Gh535 DQY08474 F GGACTAACTCAACTGAACTTTAACAAG 64 TCT(7)
R CGATTTTCCTTCCCTATAAAATAGGTC 64

Gh536 DQY08475 F TCTACATTGAAATAGAGGGTGAGAAC 63 AGA(13)
R ACTTCGAACTCTTTCTAAACCATCC 63

Gh537 DQY08476 F GTTGGGTGGCAATTCCTTTTAGATC 64 AGA(8)
R AAAGCTAATCCCTATACCTTTTCTTCG 64

Gh538 DQY08477 F ACGAGTTGAAGAAAGTGAGGATCC 64 AGA(13)
R ATTGCATCGGTTCGATCTTTGTGG 64

Gh539 DQY08478 F AGTTCGTGCCTTTGATACTGAAGG 64 AC®13)
R CAAACGAAGTGAATGTTAGTCTATTCG 64

Gh540 DQY08479 F GTGTGGTTTTGTGTGAACACATGTG 64 AGA(14)
R  GCAATCAATCTTACCATTTTCCATGAC 64

Gh541 DQY08480 F CTAAGTAAATAGAGAATATCAACAAGGG 63 GA(15)
R CTTGTTCTATAAAGAAGTCATACTTTCC 63

Gh542 DQY08481 F TTCAATTCTGATTCTAACGCCATCAG 63 TCT(10)
R  TACCCAGAATCGATGAGACACATG 64

Gh543 DQY08482 F ACGAAATCAGTCCAGTTTCGGATTC 64 ACA4)
R  TCCACTTTAGTAATCAGAAAGGGAAAG 64

Gh544 DQY08483 F TCAGTCTGCTGCTATCTTAACCAG 64 AG(13)
R  GATTTAAGAAGAGAAATGGACGGTATG 64

Gh545 DQY08484 F ACACTCTTAAACAACAGTAACCACTTC 64 C(10)
R GGTCTTTTGCCTTCTCTTCTATAGG 64

Gh546 DQY08485 F AATGGAGCTTGAAGCAATCACAGC 64 TA4)
R CTTGGTCAAGGCTGTTTGTTCAAC 64

Gh547 DQY08486 F AGCAGGAAACGAGTTGGAAGAAAG 64 AGA(6)
R CGAAACATCCTCAGAAATATCACAATC 64

Gh548 DQY08487 F CCATCATTATTTTACCTTTGCCTCTC 63 TCT(8)
R GGTGGTTTTGCACCATCGTTTAAG 64

Gh549 DQY08488 F TGCTATGACAATGTTTACATCAGAGTC 64 TCT4)
R  AGAAGGAAGCTGCTACTACAGAAG 64

Gh550 DQY08489 F ATTGGAGAACCTTACTGCACTGAC 64 AG@4)
R CTCCCACTTATTTCATATTACCCAC 63

Gh551 DQY08490 F TCTCACTTTCAACGATTGGAGTGC 64 TC(10)
R

CCGAAAGCTATGAGAATATGCTCC

64
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Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif”

Gh552 DQY08491 F TACGGTTGAATTTTCCAGCTCTGC 64 TC(7)
R CTACCTTTCCTTGTCTGTCTGTAAG 64

Gh553 DQY08491 F CTCTCTTTGTGTTATTTGTAACTAAGGG 64 CT(6)
R TGAGCTGAAAGAGGAGAATCACTC 64

Gh554 DQY08492 F GAGTGGAACTGAATGAGGATTCTG 64 AAAAAGAAAAAGAAG(2)
R TTCAACTGGCTGCATTGGTTCGAT 64

Gh555 DQY08493 F TGGCTCTTTCATTTCTCCATCATAG 63 TCT(10)
R  TTGCTTACAGAAATAGCAACGAAGC 63

Gh556 DQY08494 F TGTCTAAGTATGCTATGAATTGTGCC 63 TG(5)
R GCAAATTGGCTTGGTAGATAGCCA 64

Gh557 DQY08495 F AATGGAGGACTCATTGGATTCTTTG 63 TC4)
R TGGACAAGACATTCATTGCAATAGC 63

Gh558 DQY08496 F CACAAGCTTTTCTCCCTTCAACAC 64 AGA(8)
R CAAGACGTCCAAATTAGCTCCTCTA 64

Gh559 DQY08497 F TAGAAGCTTCCGCCATATTAACTAG 63 TTTTTTTTTTC(2)
R TAAGTTTCTCTGGTTTTTCCTGGTC 63

Gh560 DQY08497 F TTTGACCAGGAAAAACCAGAGAAAC 63 AGA(7)
R GTTCCAGATCTGCCTTTTCGATTC 64

Gh561 DQY08498 F TATCTACACCGCTCGTCGAAACAT 64 GA(13)
R CAATGGGCAAATGGAAGGAGATAG 64

Gh562 DQY08499 F AGAAATTAGATAACAGTGCGAGAGAC 63 GA(19)
R CATTCACTCCTCCTTTGATCTCTG 64

Gh563 DQY08500 F CGTTTTCTTCATTTTCTCAGGTATCTC 64 CT(14)
R CAGCAAAAATATACGCTTAAAACCCAG 64

Gh564 DQY08501 F CAATCTCAGTGTATTTTCCCTCCTG 64 CT(11)
R CTAACAAGTAAGTATTGGTAGAGTGG 63

Gh565 DQY08502 F AAAGACTCGGGTACCACCTAATC 63 AG(15)
R GTCCTTCTCATTTATCTGAATTCACC 63

Gh566 DQY08503 F AGGATGGTTTACAATTCTCACACAATG 64 CT(20)
R CAAGCACAATAACAAGTGAATTACACC 64

Gh567 DQY08504 F CCTAACATAAAACATCTATAAGCTCCTC 64 TC(13)
R  TGTATGATAATTTAGTGAAAGAAAAGGGC 63

Gh568 DQY08505 F GTCTTTGATCAACTGAATTGTGTGC 63 TA(7)
R  TGAATGAAAGGGAAACAGGTTTACC 63

Gh569 DQY08506 F TTTCTCCGCGAGGCAATTCAAAAC 64 TCA17
R  ATCCAAGAACCCTAATGAATTTTCTGC 64

Gh570 DQY08507 F GTGGGAATTAGGCGAGAAGATAAG 64 ATTTT(3)
R  GGAAAATAGAGTCAAAATTCGGTTATGG 64

Gh571 DQY08508 F CACTGCTCAATGATTTCATATCTACC 63 TCT(8)
R AGGGGAAAGTTGAAGAATTTTTAGGC 63

Gh572 DQY08509 F CTCAGCTCCATTACAAACCATCTAC 64 TCT(8)
R  GGACCTTATAATGGTCCCAAAGTG 64

Gh573 DQY08510 F CCTTTTAGCACTAGTTTAGGGTTTAAG 64 AGA(14)
R  AGAAAGGGATTTGAATCAGGTCACG 64

Gh574 DQY08511 F CTCCGGTGATAACTCAATAGAAACC 64 TCT(7)
R CGTCCTATCACATGCTAACAGCAA 64

Gh575 DQY08511 F TTGCTGTTAGCATGTGATAGGACG 64 A(10)
R GAGTTTGTTCCACATCATAGGTAATAG 64

Gh576 DQY08512 F AACACAAACTCACAAAGAGAAGACAAC 64 AGA(13)
R TCCTTGTTAACTTCTCCGTTCACC 64

Gh577 DQY08513 F CCTCATATTCATTGTCAAACACGAG 63 TG(13)
R AGGATATGATATTCCAAAGACCCTC 63

Gh578 DQY08514 F TAACGCAGACAGATTCATAGGTGC 64 CA(11)
R  ATCAACGAAAGAATATTGATGCTGCAG 64

Gh579 DQY08515 F ATTGAATGGTAAATACGTGTTGGTATTG 63 TG(13)
R  CTAACATTTATCATCATGATCAATCCAC 63

Gh580 DQY08516 F ATCAATGCAGGCAAGTTTCAACTATC 63 TCT(12)
R

CAGTGTATTGTGTCAGTTTTCCATTG

63
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Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif”

Gh581 DQY08517 F ATCGATAATCGATCATTCACGCCAC 64 AG(©9)
R CCTTTTTATGAGCATTTCATACTCTGC 64

Gh582 DQY08518 F AACATGGAAAAGCGTTTGGTAAGTAG 63 TC(11)
R CCCAATCAAGCCCATTCATATAGTC 64

Gh583 DQY08519 F AATCTAAAGCCCAAGCTAGGTTGG 64 AGA(6)
R  GTACAGTGAGCATGCTTAACATGC 64

Gh584 DQY08520 F TTGCAACCTTGGAAACCATGAAGG 64 AGA(27)
R  AGCATATGAAATCATAATGGGTAGCC 63

Gh585 DQY08521 F AGCAATCAAGCATTCAACGCCAAG 64 AGA(5)
R CTTCAATTTGACCTTCCGGTTTTGG 64

Gh586 DQY08522 F GATCACTACTACCAATATGTATACATAC 63 GT(©9)
R CTAGTTGCTTAGCTATGTCTTGTTC 63

Gh587 DQY08523 F TCATCGCCATCTGTCATTTTCACC 64 TC(14)
R  GGGTTAGAAGTAGAATAATTGTTCCTAG 64

Gh588 DQY08524 F GAAAGCTGAACCTATGCCTTACTC 64 TC(13)
R  AGATACGAAAGGTGATAGAATATGCG 64

Gh589 DQY08525 F GGTTTGGTTCTATTTGTAGCGCAG 64 AGAQ3)
R ATGCTTGATTGCTCGTAGTCTCTG 64

Gh590 DQY08525 F AGCAATCAAGCATTCAACGCCAAG 64 AGA(5)
R CTTCAATTTGACCTTCCGGTTTTGG 64

Gh591 DQY08526 F GATTTGAAAACTGGAGGCATCTCC 64 TCT(7)
R TCGGTTACCACCAATTTAACCAGC 64

Gh592 DQY08527 F TTGTTATCTAACTTCTGTTACTCCTAAC 63 AGA(11)
R TTGTTTAGCTCTTCTATACTTGAATTCC 63

Gh593 DQY08528 F TTGCTAAAGGTAGAGCTTGAACCC 64 CA(6)
R TGTATCTGCTTCAGTGATTAAGTATCC 64

Gh594 DQY08529 F TTGATAAAGATAGGGTCGCGTCAC 64 AGA(30)
R TGCCTTCAAATTCCTGGCATTTGG 64

Gh595 DQY08530 F CCAAGTTTAGTGCATCTGATATTGTTAC 64 AG(12)
R  AAGACTCCAAAAGCTTGCAAGTCC 64

Gh596 DQY08531 F ATAGCATTTCATTGCATCATTTGCATTC 63 AG(11)
R TTTTTCACTCAACCGTGACCCTC 63

Gh597 DQY08532 F TGGAAACTGAGAACATTGAGAGACC 64 AG(©9)
R GGCATGAAACTCAAGACAACTCATC 64

Gh598 DQY08533 F CAATTAGACCTCTATCCAAGCTCAG 64 TC(13)
R CGAATTTTACCCTAGAGGACAACC 64

Gh599 DQY08534 F TTTAGCACCACCAACTCTTGCTTC 64 GT(9)
R TTGTGGCACAACAAGGTGTTCTAG 64

Gh600 DQY08535 F ACCAACTCACCTTAAATATTATGGTCC 64 CA@4)
R CTCTCATATCTCGTACTTGACGTG 64

Gh601 DQY08536 F GTTTAGTGCATCTGATATTGTTACACC 64 AG(11)
R  ACAAGACTCCAAAAGCTTGCAAGTC 64

Gh602 DQY08537 F AACACCGCACGGAATGTTGACG 64 TCT(8)
R CCAACAAGTCCGACGAGAACAC 64

Gh603 DQY08538 F CAAAGTTGTAAACGGGTGAGAAGTC 64 TCT(11)
R  ATTAAGTATGCACCCATGTAGTCCC 64

Gh604 DQY08539 F CTGTTAACTTGCCATAGTGGAAACC 64 AGA4)
R  AAGGAAAAGTTTGGATCTCTGATGG 63

Gh605 DQY08540 F CCTTTCATCCGCTAAGCTACGG 64 GT(8)
R  TAGCAGTCCACACAGGTGTTGG 64

Gh606 DQY08541 F CAATAGCACATCGAAATCGCAGTG 64 TCT(5)
R  CCCATTTTAGAAGAACTTTACCTGG 63

Gh607 DQY08542 F CTTTTTCTTGTGTCATCTCCACTGC 64 CGT®4)
R  ATACCGAAGAGTGGCAATTCATATC 63

Gh608 DQY08542 F GTCTCTTCTTCAAAGCAACCCAC 63 AGA(8)
R GAGGAGGATTCAACTCCATCTTG 63

Gh609 DQY08543 F CAAGATGGAGTTGAATCCTCCTC 63 TA(5)
R

GGATGAATGGTTGTGATGAGGTG

63
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Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif”

Gh610 DQY08544 F GTAGCTTTATTGGTTCAATGTTTCCTAG 64 CA(10)
R CTGGACTAAAAGAACTATTGAAATGGG 64

Ghé611 DQY08545 F CTCACGTTACCATTGATTCTTCAGG 64 CT(12)
R CTTGCTCTATCATTTACGTATATACATG 63

Ghé612 DQY08546 F AGAACATACTAATTAGCCATTCTCACC 64 GT(10)
R ATCTTTCTTTTCACCTGGGGCTATC 64

Ghé613 DQY08547 F CTCGCGCATATATAAACAAATACAGTAG 64 C-rich repeat
R GGATCGTATTCATCGTCATTAGCTC 64

Ghé614 DQY08548 F GTAGCTTTATTGGTTCAATTTTTCCTAG 63 CA(8)
R  GGAATTTTATAAGATCCACAAGAAACTG 63

Ghé615 DQY08549 F TTGTAGGGATGATTAGTTCATTCAGG 63 TTTTAQ)
R CTCATAGATGAACTAGGTCCACG 63

Gh616 DQY08550 F GTAATAAAACGAAGGCAGATGAGGC 64 AG(15)
R  ATAAATGTAGGAGTTATTCATGCACTTG 63

Ghé617 DQY08551 F CACCTATTGATGTGTAATTCATTTGGTTTC 65 TCT(17
R CGATATGAAGACTCACATTCACGTG 64

Gh618 DQY08552 F CTCTAAAATACAATCAACCCTTCTCTTC 64 TCT(7)
R CTACAAAATCCAAAGGTTGTGGAATC 63

Gh619 DQY08553 F CCATTTCAGAGCCCTGGGTAG 63 AGA4)
R TTACGGTTTTCAAGTTTTATTGCAGAAC 63

Gh620 DQY08554 F CTTTCTGGCGTTCTTTATCGACAC 64 TC(12)
R  TTACTAAGTCGATAGTCATCAAACCC 63

Gh621 DQY08555 F GGTTATTCTGAGCATTCATTGAGTTTG 64 ACTC(3)
R  GCAACTAAAGTTTCTGGCTTGGATC 64

Gh622 DQY08556 F AGGGTTTTGGCATGTATATGTGGC 64 GT(1)
R  GTATCTAAACACATATCTTTGTAGTTCATC 64

Gh623 DQY08557 F CATCTCATCGCATCATATTCATTCC 63 AC(14)
R CTGCTTCCAGGTTTTCTCATTCTC 64

Gh624 DQY08558 F AGTCGTTTCCCTGTCTTTTAATTGATG 64 GT(1)
R CAAAAAAGTGCAACAGTAACAGCAG 63

Gh625 DQY08559 F ATCAGAGGCGAAAACAATACATATACC 64 TC(13)
R  TATTTCTACTGTAGCGTGTGTATATGG 64

Gh626 DQY08560 F TTTTATCCGTTGAAGCTTGAAAACTCC 64 TC(14)
R CTAAGGGGTTTTTGTGCCTTGAAG 64

Gh627 DQY08561 F CTATGTCCTAGTCGTTCGTAGAAG 64 AGA(8)
R  ATGATAAAGCACGACTCTTGACCG 64

Gh628 DQY08562 F CATTCTTATATTTGCTACCCACAGTTC 64 GT(1)
R  TAAAGTGTCCTGCACATAGATAAGAAG 64

Gh629 DQY08563 F GGAACGACGACGTTATATTTCAAGC 64 AGA(8)
R  TAACCCAACCTTATGCTTCTTCTCC 64

Gh630 DQY08564 F ATAGGCCTTGTAGTTATACCTTTCAAC 64 TCT(16)
R CAGGAATCGAAATGGATATGATTACAG 64

Gh631 DQY08565 F TTGCCTTTGATCTCAACATAGTTCAG 63 AGA(21)
R CCATTGGTATGGATACTGAATATGAC 63

Gh632 DQY08566 F CCCATTACTGGATGTGAAGGAAATG 64 AGA(6)
R ATTGGTGTCATCGAGATAAGTGAGG 64

Gh633 DQY08567 F ATTGGCTTATCACACCTCCTGATAC 64 TCT(11)
R CCATTAATAGGAGAATTAGCCCGAC 64

Gh634 DQY08568 F ATGGTAGTGGCAAGGATTAGCATC 64 TCT(29)
R  TCCAAAGCAAGCTATCGATTGTGG 64

Gh635 DQY08569 F TGGATGGCAAGAACCTACTTAATCC 64 AGAAGG45)
R CGCGTAAATTATCAAAGAATGTTTCCAG 64

Gh636 DQY08570 F TCGATAGCAAAATCACGGTGACAAG 64 AGA(12)
R CTTCTTCTCTAGGTTCTGGTTACTG 64

Gh637 DQY08571 F ATTGCATCAGTTCGATCTCTGTGG 64 TCT(17)
R AACGAGTTGAAGCAAGTGAGGATC 64

Gh638 DQY08572 F AAGATTTATTCCGCTAGAGCAGCG 64 AGA(8)
R

CTTGGGCTGTATATGTGAGTTACAC

64
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Gh639 DQY08573 F AAGATGTTAAGCTCGTGGAGTGC 63 AG(16)
R  TTAACCTAAGGGCCTCTGCATAG 63

Gh640 DQY08574 F CTAGTTCATCGCCATTTCATCAGC 64 AGA(13)
R GTGAGGAATCCATAGCTTGTTGCA 64

Ghé641 DQY08575 F GTGTTAACACCATACAATAGCTAATAGC 64 AC(10)
R  TCCCATTGCAACTATTAAATACCCTTC 64

Gh642 DQY08576 F CTGCTTCAATAGTTAAGTGTTCTGG 63 GT®4)
R  AAACTGAGGGACTTGAACCCAAG 63

Gh643 DQY08576 F ATGTTAATTGGGGAGTTGGGAATATC 63 TTTTAQ)
R  GGAACCAGAAAATGTTAAACAAAAGGG 64

Gh644 DQY08577 F CACTTATGTCAATGGAAGCATTTAGC 63 CA(6)
R CAACACTAAAAATGTTCCCTAGATGG 63

Gh645 DQY08578 F TCAACACTTCAAGCCTGTCTCAC 63 TC(14)
R AGGTTTTGGTTAGGGGAATATCATG 63

Gh646 DQY08579 F GTCTCGATTCATTACAAACTCGAGC 64 AG(18)
R TTCTGCTCAGTTTCCTCCTCTTCA 64

Gh647 DQY08580 F AGGATGGTTTACAATTCTCACACAATG 64 TC(19)
R CAAGCACAATAACAAGTGAATTACACC 64

Gh648 DQY08581 F AGGAAACAACACATGTATTCACCTG 63 AG(10)
R CAACAGCTCTGGATGTATGTGATG 64

Gh649 DQY08582 F CTGTGACTTTTGGTCCCATTTCAAC 64 TC(12)
R ACCGTTACAACATCTGTAAGCTGAG 64

Gh650 DQY08582 F  GATATCTAACCTAGATAAGCTTCTTGC 64 ATC(5)
R  TTGAAACGTTATCAAAAGAGATGACGG 64

Gh651 DQY08583 F GTTCTCAGTTTTAGCTTTGTCCACC 64 AGA®4)
R TCATCTTTACTCCGTGGGTATCAG 64

Ghé652 DQY08584 F TTAATCTACTTGGAGAATGTAAGAGCC 64 AG(10)
R GAACCCTGTACCATTCTCTTTTCC 64

Gh653 DQY08585 F CTAAAGAATTATTGTTGGAACCAGACG 64 AGA(Q22)
R  TATCAGAATCAATATGCACAGGTTCAG 64

Gh654 DQY08586 F TTTTGTGCCTTGAAGAGAAATGAAAGG 64 AG(5)
R TTTTATCCGTTGAAGCTTGAAAACTCC 64

Gh655 DQY08587 F GTTCCCTATCAGCACTGTTCACC 65 TC(19)
R  AATCAATCAAATTCGCCAGTGGCTC 64

Gh656 DQY08588 F TTCTGAGAAACGGCATTCTGAGAAG 64 AG(16)
R GTCTCCACATTCCCATGCACTAC 65

Gh657 DQY08589 F GTGGAGTCGAAAATATCAAAAATCAGC 64 C-rich repeat
R GTGTGTGACGTAAGGTAGATTTTCC 64

Gh658 DQY08590 F CTGCATTGGTTCGATCTTTGTGAG 64 TCT(11)
R  AACGAGTTGAAGAGAGCAAGGATC 64

Gh659 DQY08591 F AAATTCACCTTCTGGCAGTGACAC 64 TC(16)
R AGTCAAAAGAAAGAGCCGCTTCGC 65

Gh660 DQY08592 F TTCGAAGCAGGAAGCATTGGTATC 64 ACT(6)
R CTTCTCGAATAGATTAATGATTAAGCAC 63

Gh661 DQY08592 F TTCTCCTTTGATTTCCTATCTTTCTTGC 64 TCT(8)
R  GAACGACGACGTTATATTTCAAGCATG 65

Gh662 DQY08593 F TATCCTCATATTCATTGTCAAACACGAG 64 TG(©9)
R  GTCCAAGGATATGATATTCCAAAGACC 65

Gh663 DQY08594 F AGTTAGGATGGTTTACAATTCTCACAC 64 CT(20)
R CAAGCACAATAACAAGTGAATTACACC 64

Gh664 DQY08595 F GTTGGATATGTCCACGTGGAAACC 65 AGA(18)
R CCACAATAGCAACAACTAAGGGAAG 64

Gh665 DQY08596 F GACTCAGCCCGATATAGTTAATAGG 64 CA(18)
R  TAAGTGATTGAGGTGAGAATTCGAC 63

Gh666 DQY08597 F CCAGATCTGTAGAAACGTTATGCC 64 ACA4)
R CACTATAAGCTTTGCCAAATTTCCTCC 65

Gh667 DQY08598 F CTTCCAATGAATGAATCTTTTGAACACC 64 TC(23)
R

ACGTGTTAGACATATGATTTCATGTAAC

63
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Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif”

Gh668 DQY08599 F ACTGTCTCTCTGCAGTTTTGCTAC 64 C-rich repeat
R TTACTTGGTTCTACGCAGGTACTC 64

Gh669 DQY08600 F GCTTTACCAAATCTGAAATACCCAG 63 AGA(5)
R CATGATTCCAATTGCACGATTCTCG 64

Gh670 DQY08601 F GGACCGAGTTAAAAGTTTTTATCAAGG 64 AAT(3)
R  GATCTGGACTAAAACTTTGACCTTGTC 65

Gh671 DQY08602 F CTACAGGATTGGAGGAGTTTATGG 64 AGA(7)
R  ACAATCATGCCTGTCCTTTCTCC 63

Gh672 DQY08603 F TCTGCTTTGGAAACTCTCATGTCAG 64 CTTT4)
R  ATTGCAATAAGATTACTCGTTGGGC 63

Ghé673 DQY08604 F GCACACTAACAGTGGCTTCAAGG 65 TC(8)
R CATAGCCCATTAGGCAATCAATGG 64

Gh674 DQY08605 F CGGTTACTTGAGAACTTAGCTTAGG 64 T(9)
R CGTAGATGGTCTTAATGAATCCAAAGG 65

Gh675 DQY08606 F CTTTGCACAATTTTGTTTCCCGTAACC 65 GT(10)
R CACTCCCGTTCCTTTGTTCATTGC 65

Gh676 DQY08606 F CAATGAACAAAGGAACGGGAGTGG 65 GGC4)
R GGTTTCCACTCGCTGCATCATAG 65

Gh677 DQY08607 F AGGAAGATTGAGAGCGAGAGCC 64 AG(16)
R GTGGGTGGCATTGAAGGTTACC 64

Gh678 DQY08608 F CTTCCATTTTCAGCCGGTCGATC 65 TCT(10)
R CCGAGACAGAGTCAATTGCTTCC 65

Gh679 DQY08609 F GGATCAGTATATAACATCTTGTCCATC 64 TCT(22)
R CAAGGCGTGAAATCAAATCCAATATTG 64

Gh680 DQY08610 F ACAGAGCTGAAGAAGCTCTAATGG 64 AGA(10)
R  TATGTAAAGCCAACCATGCTCAGG 64

Gh681 DQY08611 F ACCCGGCCAAATTTAAGCAAAGAAG 64 TCT(9)
R CTTGCCACGTTGGATGTACACAG 65

Gh682 DQY08612 F CAATTTTTGCCTCAAACGCTGATTCG 65 TTTCCC(2)
R TTGCACCCTCATCTAAACCAACTC 64

Gh683 DQY08612 F ATGAGGGTGCAATACGTCTGAAG 63 TTCC(3)
R TCAATGTGGGCAATAGCACTTCC 63

Gh684 DQY08613 F ACTAGGTCCCTCTTGTGAAGTCC 65 TCT(11)
R  GCCAAAAGCAAATGATGCGAGCTC 65

Gh685 DQY08614 F GTAACAGAACGCAATTGATGAAAGC 63 AGA(9)
R CCCATGGCAATATTGGTATTTTATACG 64

Gh686 DQY08615 F CTAGGGTAGAATATGGAGACAATGC 64 GT(8)
R CTGATTGAGGATAATTCCTTTCTCC 63

Gh687 DQY08616 F CTTCATCAGCATTGCTTGGTTTGC 64 TCT(10)
R CAAAGATCAAACCAAGCAAGGAGATG 65

Gh688 DQY08617 F GACTTCAGCTTATTGCATTGGTTCG 64 TCT(6)
R CAATTTTGGGTTGTCACAAAGGATCC 65

Gh689 DQY08618 F ACAAAGACCACGTAAAGTGTCCTG 64 CA(11)
R CATTCTTATATTTGCTACCCACAGTTC 64

Gh690 DQY08619 F GCGTTACACTCGTTAACATTTCCG 64 C-rich repeat
R  TCATGACGGAAACTTCTGTAGCTG 64

Gh691 DQY08620 F ACTCCGTCTCTTTCAACAGATTCC 64 TC(14)
R  ATTGAGAGCTTGAAAAATGATGCCC 63

Gh692 DQY08621 F CTCATGTGCTTAATGTTCTTAGCCC 64 TC(13)
R  GGATTGGAAAGAGGTTTATAAAGCG 63

Gh693 DQY08622 F GCATACTTCTCCTATCGTTTTCCC 64 CTTTT(3)
R AAGAAAAAGGGTTTGCTAGGCAGG 64

Gh694 DQY08623 F CTTAGGTTAAAGATAACGGATTGCG 63 AGA(8)
R CCATTTCCAACTGTCAGCTACTG 63

Gh695 DQY08624 F AAGAGATGGCAGCTTGACCTAGAC 65 ATG(6)
R CAAATCCAGTGCTCCGACAAATCC 65

Gh696 DQY08625 F GAGGAAACAAACAACCTCGATCTG 64 AG(16)
R

TTCTTGATCTCTTCGAGGAACTCC

64
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Primers* Acc. # Forward (F) and reverse (R) primers Tw’ SSR motif”
Gh697 DQY08626 F TCCCTGAGCTCATATCTAACTTCC 64 CA(8)
R  GACTTACTAAGCTATTCAAGCTTCC 63
Gh698 DQY08627 F TCCTCTGCATTCTTTCCATACAGG 64 TC(9)
R ATCTCGTATCAGATCCTATCAGGG 64
Gh699 DQY08628 F CTTTTTTTCCTATTTTTTGTCTTCTCCTTG 64 TCCTCTTCTTCT(2)
R TCGACAAATTTGAGTCCTTTAGAATCG 64
Gh700 DQY08629 F GAGAGCAACAGAGTTTCGGTAAGAG 64 GT(10)
R CCTATAAAAGACCATGATTTCTAAAGGG 64

* Primer pairs that amplify loci that are polymorphic between G. hirsutum TM1 and G. barbadense 3-79 are underlined

(e.g. Gh22)
¥ Salt (50 mM Na*)-adjusted melting temperatures of primers and simple sequence repeat motifs.

Z The number in parentheses indicates the number of times the indicated unit is repeated in cloned G. hirsutum cv. Tamcot

Sphinx genomic DNA.



