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MATERIALS AND METHODS
1. ARRAY DESIGN

The entire 119,186,497 bp A. thaliana genome (S7) from accession Col-0 was used as the
reference sequence for array design without repeat masking. In total, 118,991,806 bp in the
reference genome assembly with unambiguous base calls (i.e., A, G, C or T) were included
within 1-bp tiling paths suitable for polymorphism discovery (Fig. S1). These self-designed
arrays were synthesized by Affymetrix (Santa Clara, CA, USA) with photolithography in
conjunction with chemical coupling to direct the synthesis of the 25-mer oligonucleotides (S2-
S4). The features were distributed over five large microarray (wafer) designs (see also Section
16).

2. SAMPLE PREPARATION AND HYBRIDIZATION

Isolation of genomic DNA

For each of 20 Arabidopsis thaliana accessions (Table S1), genomic DNA was prepared from ~8
g of leaf tissue collected from 2-6 week old plants grown at 23°C under long days (16 hours
light) with a modified version of a Qiagen (Valencia, CA, USA) user defined protocol. Either
freshly collected leaves or leaves stored at -80°C were ground in liquid N; to a fine powder with
a mortar and pestle, and 4 ml of powder (~2 g) was placed in 50 ml tubes containing 27 ml
digestion buffer [20 mM ETDA, 10 mM Tris-Cl, pH 7.9, 1% Triton X-100, 500 mM guanidine-
HCl, 200 mM NaCl, and 4 g/LL Driselase (Sigma-Aldrich, St. Louis, MO, USA, D9515)].
Samples were next incubated at 39°C for 2 hours, and gently inverted every 30 minutes. 20 pl
DNAse-free RNAse A (20 mg/ml, Fermentas Life Sciences, Burlington, Ontario, Canada,
ENO0531) was then added to each tube, and samples were incubated for an additional 30 minutes
at 37°C, followed by addition of 500 ul Proteinase K (50 U/ml, Roche, Basel, Switzerland, Cat.
No. 3115844), and incubated at 55°C for 2 hours with gentle inversion every 30 minutes.
Samples were spun at 11,900 x g to pellet cellular debris, and supernatants for a given accession
were combined and filtered through two layers of Miracloth to remove residual particulate
matter. The resulting solution was applied to Genomic-tip 100/G columns (Qiagen, Cat. No.
10243) equilibrated with 4 ml of Qiagen buffer QBT (3-4 columns were used per accession).
Columns were then washed three times with 7.5 ml of Qiagen buffer QC that had been preheated
to 55°C, and DNA was eluted with 7.0 ml of Qiagen buffer QF preheated 55°C. DNA was
precipitated by the addition of 5 ml room temperature isopropanol, and pelleted at 5,000 x g for
40 minutes. Pellets were washed with 5 ml of 70% ethanol, and spun at 5,000 x g for 40 minutes.
The resulting pellet was air dried, and genomic DNA was resuspended overnight at 4°C in 150-
200 ul of sterile water.

Whole-genome amplification and labeling of DNA for hybridization

To generate sufficient DNA for hybridization, each DNA sample was whole-genome amplified
with the Repli-g kit from Qiagen. This whole-genome amplification was carried out as
recommended by the manufacturer in a scaled up to a reaction volume of 25 ml created by
combining the contents of 5 kits for each sample. The whole-genome amplified DNA samples
were precipitated with the addition of 0.1 volume of 3M sodium acetate (pH 5.5) and 0.7X
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isopropanol, transferred to 15-ml tubes, washed twice with 80% ethanol and dried at 70°C for
~15 minutes. Samples were resuspended in 5 ml of 10 mM Tris (pH 8.0) and incubated at 60°C
for 15 minutes with periodic vortexing. To remove residual precipitate, the samples were spun at
~11,000 x g for 5 minutes at room temperature, and the supernatant was transferred to a 15 ml
tube. Any remaining precipitate was removed by spinning aliquots of the supernatant at 20,800
x g for 4 minutes in 1.5 ml tubes, before recombining the aliquots back into a 15 ml tube. DNA
concentration was measured with a spectrophotometer with 1:150 dilutions in sterile water.

Each amplified DNA sample (2.7 — 2.8 pg/ul) was fragmented for 8 minutes at 37°C in a
total of 6430 ul of the following reaction mixture: 1X One-Phor-All Buffer PLUS (Amersham,
Piscataway, NJ) and 0.016 mM DNase I (pH 8.0) (Invitrogen, Carlsbad, CA). DNase I was heat-
inactivated at 99°C for 5 minutes. This protocol resulted in a peak fragment size of 100 bp. The
fragmented samples were labeled for 90 minutes at 37°C in a total of 8,410 ul in the following
reaction mixture: 0.16 mM biotin-16-[ddUTP + dUTP] (Perkin Elmer, Boston, MA), 21.4 U/ul
TDT (Roche Applied Science, Indianapolis, IN) and 0.21X One-Phor-All Buffer PLUS. rTdT
was heat-inactivated by incubation for 10 minutes at 99°C.

Array hybridization
A total of 21 ml of hybridization mix, containing the following reagents, was prepared: 8410 pl
labeled target DNA, 2.92 M tetramethylammonium chloride, 0.01 M Tris pH 7.8, 0.01% Triton
X-100, 0.05 nM control oligo b-948 (Proligo, Boulder, CO), 0.1 pg/ul herring sperm DNA
(Promega, Madison, WI), and 0.5 mg/ml acetylated bovine serum albumin (BSA). For each
sample the first array was hybridized to 14 ml of the hybridization mix at 50°C for 18 hours. The
hybridization mix was then removed and reused for hybridization to the second array. It was then
supplemented with the remaining 6 ml and reused consecutively for the remaining three arrays.
Hybridizations were performed in an Affymetrix oven with a rotation speed of 10 revolutions per
minute. After hybridization, arrays were washed at high-stringency in 0.2 volumes of SSPE,
0.01% TX-100 for 60 minutes at 37°C.

Hybridized DNA probe was detected by incubation with the following series of reagents:
5 ng/ul streptavidin (Invitrogen) for 20 minutes, 2.5 ng/ul biotinylated anti-streptavidin (Vector
Labs, Burlingame, CA) for 20 minutes, 1 ng/ul streptavidin-Cy-chrome (Pharmingen, San
Diego, CA) for 20 minutes, 2.5 ng/ul biotinylated anti-streptavidin for 10 minutes, and 1 ng/ul
streptavidin-Cy-chrome for 10 minutes at room temperature. A final high-stringency wash was
performed in 0.2X SSPE, 0.01% Triton X-100 at 37°C for 1 hour if needed. Arrays were
scanned with custom-built confocal scanners.

3. EXPERIMENTAL INPUTS FOR PREDICTION ALGORITHMS

Fluorescence intensity data from the array scans were first processed to determine an average
intensity / for each feature on the array. This yields 8 data points per sequence position, one each
for A, C, G, and T on each of the forward and reverse strands. For each position a “raw base
call”, denoted B, was defined as the base corresponding to the nucleotide probe that showed the
highest intensity among the four probes for a given strand and accession. Quality scores, denoted
by Q, were computed for each position in each accession for both strands with an algorithm
similar to Phred (S5) that considers the ratio of the highest and second highest intensities and the
conformance of surrounding base calls with the reference sequence. The scoring algorithm
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derives a decision tree for estimating error rates for individual raw base calls on the basis of the
input metrics. Since these trees are made from a limited number of nodes, a limited set of
discrete scores is possible. Similar to dideoxy sequencing quality scores, the reported scores
represent estimated base 10 log error rates (e.g. 9=20 corresponds to an error rate of 0.01, 0=30
to an error rate of 0.001, etc.). The quality scores were calibrated with scans of the Col-0
accession. Due to experimental variation between hybridization experiments, the quality scores
for an individual scan may not be perfectly calibrated, and may systematically underestimate or
overestimate error rates. While quality scores were not used directly in the SNP calling
algorithms we present, they were employed for prediction of polymorphic regions and reference
base calls (see Sections 8 and 9).

4. WHOLE GENOME ANNOTATION OF REPETITIVE PROBE SETS

Cross-hybridization of repetitive sequences confounds polymorphism detection from
oligonucleotide arrays, and can either (i) mask legitimate polymorphisms or (ii) introduce
anomalous intensity readings for nonpolymorphic regions that lead to spurious polymorphic
predictions. For each tiled position, we therefore determined whether probes match with high
sequence complementary to additional genomic locations. We subsequently used this
information in the algorithms described below or for ad hoc curation of predictions.

Exact, short, and inexact 25-mers matches

We distinguish 3 classes of matches between repetitive 25-mer probes, each of which is allowed
a mismatch at the central (13™) position that varies as part of the array design (Fig. S2). First,
exact 25-mer matches correspond to probes that are completely complementary to at least two
genomic locations (on either genomic strand) for positions 1-12 and 14-25. Second, because
mismatches at the ends of probes have comparatively little effect on hybridization strength (56),
we identified short 25-mer matches according to the same rules except that mismatches were
allowed on any or all of the 2 bp on either end of 25-mer probes. Finally, inexact 25-mer matches
correspond to probes that have multiple complementary counterparts in the genome with one
mismatch at positions 1-12 or 14-25. For inexact matches, the potential for stable duplex
formation (and for cross-hybridization on arrays) is more difficult to predict, and is expected to
vary depending on sequence properties and mismatch location within the probe (S6).

The entire Col-0 reference genome sequence was used for 25-mer annotation, as were the
chloroplast and mitochondrial genomes that were a contaminant in genomic DNA preparations
used for hybridization to arrays. Briefly, we generated a list that contained 25-mers with a 1-bp
tile of the forward and reverse strands of the entire nuclear and organellar genomes. Each 25-mer
was identified by its genomic location (i.e. the location of its center position). In a second step
this list was sorted according to the nucleotide sequence, and 25-mers occurring more than once
were extracted from the sorted list in a linear traversal.

The sorting algorithm was then modified to handle mismatches. We used a recursive,
position-wise partitioning method that begins by partitioning the tiling list according to the
nucleotide at position 1 of each 25-mer. This partition is then recursively subdivided according
to subsequent positions. Mismatches at the central 25-mer position are tolerated by skipping the
13th partitioning step. Partitions created when sorting on position 12 are therefore subdivided
according to the nucleotides at position 14. The generalization of the sorting method to short 25-
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mer matches is straightforward: in addition to position 13, positions 1, 2 and 24, 25 are skipped.

The class of inexact 25-mer matches can be seen as a (disjoint) union of 20 subclasses
each containing matches with two fixed mismatch positions i and 13, where subclass index i €
{3,4,...,12, 14,...,22,23}. Each subclass of inexact 25-mer matches can be easily computed with
our approach by skipping a pair of fixed positions (i,13). After independently running the whole
sorting and parsing procedure 20 times, we took the union of the resulting matches to obtain the
whole class of inexact 25-mer matches.

As 25-mers had been tagged with genome locations, mapping final partition blocks back
to the genome was straightforward. Counts of positions with exact, short, and inexact 25-mer
matches are given in Table S2. We also identified a subset of positions with matches elsewhere
in the genome for which the counts of the nucleotide at the central position exceeded the perfect
match central position. These dominating 25-mer positions are especially likely to lead to false
SNP predictions. Information for these dominating positions was used by the learning algorithms
for SNP prediction as described in Section 6.

5. AMODEL BASED METHOD (MB) FOR SNP IDENTIFICATION

SNP prediction with model based method

We used the same pattern recognition algorithms for analysis of the A. thaliana resequencing
data that had previously been developed for array-based resequencing and SNP discovery in the
human genome (53, 54).

Intensity measurements (/), as well as the raw base calls (B), were employed as inputs to
the MB algorithm. We also determined the local “conformance” of the array data, as the fraction
of base calls that matched the reference sequence within a sliding window. For a position where
the direct call matched the reference base, this window consisted of bases at positions —10 to
+10. In the immediate vicinity of an alternate base call, hybridization intensities are reduced due
to the presence of a one-base mismatch base between the target and probe DNA. To avoid the
reduced-intensity interval in these cases, we altered the window to span bases —20 to —10, and
+10 to +20. A strict base call was made for a sequence position when the ratio of the brightest to
next-brightest feature was greater than a threshold of 1.3, and the conformance around that
position was at least 0.80. For alternate base calls that did not match the reference sequence, we
also required that there were no brighter alternate calls meeting these criteria within positions —5
to +5. For polymorphism detection we used these strict-called sequences to create a consensus
sequence of calls that were confirmed on both strands. Again, alternate consensus calls were
excluded if there was a brighter (average intensity over both strands) alternate consensus call
within positions —5 to +5. Putative polymorphic sites were also required to pass a final “footprint
test”. In this test, normalized intensities for probes matching the reference sequence across
positions —5 to +5 were separately averaged for scans that resulting in reference base calls and
alternate base calls. The normalization step adjusted for systematic differences in brightness
between scans. A SNP was rejected if the ratio of mean normalized intensity around reference
calls to mean normalized intensity around alternate calls was less than 1.5. The footprint test
required a cumulative analysis of a complete set of arrays of the same design. We required at
least one consensus reference call and one alternate call to define a polymorphism; positions with
no reference calls were rejected. Once a site was determined to be polymorphic in at least one
accession, we relaxed the base calling criteria and accepted strict calls on just one strand if the
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other strand was found to be ambiguous (i.e., did not pass either the intensity ratio or
conformance requirements). Predictions at positions with exact and short 25-mer matches, where
the potential for cross-hybridization was high, were subsequently removed.

Estimating performance for MB SNP calls

The 19 non-Col-0 accessions hybridized to arrays are a subset of accessions sampled by PCR
amplification and dideoxy sequencing of ~500-600 bp regions throughout the A. thaliana
genome as part of the NSF-funded Arabidopsis 2010 project (S7). In addition to previously
published sequences (S7), unpublished data that are freely available for download were used (see
Section 16).

We used sequence information from 1,213 fragments (available as of July 26, 2005) to
assess SNP prediction accuracy and recall for the MB method as well as for additional methods
described in the following sections. While the Van-0 accession was included in the 2010 dataset
(“2010”), the presence of extensive heterozygous SNP calls relative to the other accessions
precluded accurate error assessment. A seed stock of Van-0 ascertained by genome-wide scans
for several hundred SNPs to be homozygous throughout the genome was kindly provided by J.
Borevitz (Univ. of Chicago), and used in this study.

Absolute numbers for MB SNP predictions per accession, with FDRs and recall
established with 2010, are provided in Table S3 (see column “MB”). Recovery by the MB
method was not strongly influenced by allele frequency (Fig. S3), and for the Col-0 reference,
we predicted 470 SNPs genome-wide. These may be either false positive predictions from the
array data, or incorrect base calls for the reference sequence. We also assessed calling accuracy
for MB predictions at sites of inexact 25-mer matches that we did not exclude in making
predictions with the MB method. While the number of such test examples in 2010 is low (249
predictions at these sites across all accessions), the resulting FDR of ~6.7% is about 3.4X higher
than for all MB predictions. Of the 449,468 positions included in the MB SNP dataset, 4.2%
have inexact 25-mer matches. We lack data from 2010 to assess the rate at which the MB method
generates predictions in large deleted regions. However, for a set of validated deleted bases in
the target accessions (Section 11), most of which were in deletions greater than ~300 bp, we
observed 11 predictions by the MB method at a total of 132,407 deleted bases (1 false MB call
per every ~12 kb in deleted regions).

Finally, we also assessed the FDR for reference base calls at positions predicted by the
MB method to harbor a substitution in at least one other accession. For 41,655 reference calls in
the MB dataset for which information was available from 2010, the rate of false assignment for
reference base calls was 0.031%.

6. AMACHINE LEARNING (ML) METHOD FOR SNP IDENTIFICATION

To complement and extend the set of SNP predictions from the MB approach (Section 5), we
implemented a novel method to predict SNPs from array data. This method uses machine
learning (ML) methodology and features Support Vector Machines (SVMs). Machine learning
methods rely on known datasets both for training and error evaluation. Such a known dataset, the
2010 dataset, was available. The absence of reliable data from the Van-0 accession from the
2010 dataset precluded the use of ML methods for Van-0. Finally, because information from the
Col-0 reference accession was used for training SVMs, the ML algorithms could not be applied
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to hybridization data from the Col-0 accession itself (e.g., to identify potential sequence errors in
the published reference sequence).

In a first step SVMs were trained on a per-accession basis with array data from a given
accession and the Col-0 accession, as well as the reference sequence (layer 1 SVMs). In a second
step, we exploited information across all accessions in training a second set of SVMs (layer 2
SVMs), which were used to make final predictions. Again, training was performed on a per
accession basis. For both layer 1 and 2 SVMs, we performed five subtasks: (i) position filtering,
(i1) input generation, (iii) model selection and training, (iv) prediction, and (v) transformation of
output values. In the final step, we assigned confidence values to each prediction reflecting the
likelihood of a true SNP prediction. A cross-validation procedure was employed to obtain
unbiased confidence estimates (i.e., data points used for training or model selection were
excluded in assessing prediction precision). The details of this method are described below, and
an overview of the method is shown in Fig. S4.

Layer 1 SVMs

Filter for layer 1 SVMs

Prior to training layer 1 SVMs, we excluded positions which were either (i) likely to be non-
polymorphic in a given accession, or (ii) were likely to correspond to positions with intrinsically
poor probe-set properties. For SNP prediction in a given target accession #, we exclusively
considered positions p;, satistying the following conditions. First, raw base calls B ¢,(p) and B’
coi(p) on the forward and reverse strand of the Col-0 accession had to correspond to each other
and to the expected base call for the reference sequence seq(p). Secondly, there had to be
identical alternate raw base calls B”/(p), B'(p) in the target accession ¢ on both strands. Formally,

P, ={p B¢ (p) = B, (p) = seq(p) A
B/(p) =B (p)#seq(p)}.

Finally, as positions corresponding to dominating 25-mer matches are likely to be particularly
problematic for SNP prediction (see Section 4), these positions were rejected. After applying the
filter, 99% of all positions were excluded as SNP candidates, including ~30% of positions with
true SNPs (estimates based on the 2010 dataset; see Table S4). Thus, the ratio of positive
examples (true SNPs) to all examples (any position) is reduced from ~1:230 to ~1:4. This
provides a more balanced dataset and saves computational time for both training and prediction.

Input generation for SVMs

For each position p passing Filter 1 in a target accession ¢ we generated an input vector x® by
concatenating measurements at this position and at neighboring positions + 4 bp from p. This
feature vector is defined as:

X(l) = [Imax: ]sea Q] >Q27 k’ My seq, f’ S ]
It includes maximal intensities /,, and averages of the non-maximal intensities /. for every

position in the 9 bp window, quotients Q; corresponding to the ratios of the maximum intensities
at p and its neighboring positions, quotients O, corresponding to the maximum intensities of the
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target and the Col-0 accession, occurrences of probes k within the 9 bp neighborhood with
matches at multiple genomic locations (see Section 4), mismatches M between raw base calls
and the reference sequence within the 9 bp neighborhood, the reference base seq at the
considered position, frequencies f of each letter of the alphabet (A, C, G, T) within each probe
and the sequence entropy S of the probe. A detailed description of all inputs is provided in Table
Ss.

After normalization of the input vectors on the training set (mean 0, standard deviation 1,
per input dimension), the vectors were employed in SVMs (S8, S9). For the training data (X;,y,),
we used the corresponding output labels for the given target accession ¢t with ye{-1,1}, i.e. “no
SNP” and “SNP”, respectively. On the basis of n labeled examples we used SVMs to learn a
discriminate function

F(xX)= Zn:ylaik(x,x[)

parameterized by «. It uses a so-called kernel function (X, X;) computing the similarity of the
two vectors X; and X;. Here we used the standard radial basis function (RBF) kernel:

k(X X;) = exp(—”xi - XJ.H/20'2)

with hyper-parameter o. The variables @ are determined by solving the following SVM
optimization problem (S8, §9):

min %iyiJ’jai“jk(xi’xj)’LQ 26+C 28

i,j=1 iy, =+l iy, =—1

st Y2y k(XX )2 1= ¢
j=1

w.rt. 200,20 where i=1,...,n.

Here, the hyper-parameters C. and C. determine the trade-off between margin maximization and
error minimization as well as the trade-off between false positive and false negative predictions.
The additional variables & are slack variables allowing for outliers in the training set. The kernel
parameter o was tuned during model selection along with the hyper-parameters C- and C.. For
fast and efficient training and prediction of SVMs we used the SHOGUN toolbox, developed by
Sonnenburg and colleagues (S70).

Cross-validation and model selection
To perform the three tasks of (i) training, (ii) model selection, and (iii) evaluation of the
generalization error, the labeled 2010 dataset was divided into three disjoint sets. The first set
was used for training with k different models; the second set served for tuning of the model
parameters, and the generalization error was computed on the third set. To minimize statistical
errors during the evaluation we predicted each position in the labeled set with an SVM that had
not seen the example during training or parameter tuning. The instances of the three sets were
therefore permuted through 2010 in 5-fold cross validation (Fig. S5) (S77): the 2010 dataset was
randomly split into five disjoint sets of equal size, and model selection and training were
performed 5 times on sets X, = 201017, (where ’\”” denotes the set difference), each time with a
different set reserved as test set T, with m=1,...,5.

For the model selection each training set X,,, which contained 80% of all labeled samples,
was again subdivided into 5 disjoint sets. For each set X, we trained 5 times for each model £ on
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subsets X, = X\T,m, €ach time leaving out one subset 7,,,. The predictions on the omitted
subset 7,,, were then used to choose the best model. For that purpose we calculated the number
of false positives, FP, as a function of the number of true positives, 7P. The proportion of FP to
TP can be assessed with respect to a given decision threshold on the output space (Fig. S6). As
optimization criterion for the model selection we determined the area a,,,x between the computed
curve FP=FP(TP) and a line representing 1 FP at 50 TP (Fig. S7). For each set X,,, the model £,
which maximizes the sum over the areas a,.. of the five subsets 7,, with n=1...5, was
considered optimal. With these criteria, we optimized over a range of acceptable, low FDRs
suitable for biological studies.

As we used Gaussian RBF kernels, the parameters to be tuned included the width o
(o=[10°, 107, 10*7, 10°, 10°°, 10°7, 10%]) and the C-values (C: =/10"', 10"%, 10"° 10"%,
10"], and C. = [0.2,0.4,0.6] xC). In total 105 models were tested. Having chosen the model &,
the whole set X, was trained with this model and the predictions were computed for the left out
set T,,. At the end of this procedure there were 5 different SVMs for the accession ¢, trained each
with a different model k,,. As we also used the subsets 7}, for the calibration of the SVM output
values (see below), we did not retrain on the whole labeled set.

Prediction

For each position p, in 2010 that passed filter 1 in accession #, exactly one prediction F";(p,) was
computed with the single layer 1 SVM that had not seen the example p; during training or
parameter tuning. As the rest of the genome was not employed in training or tuning, any SVM
trained on the corresponding accession could be used. Therefore, for each unlabeled site, one of
the 5 layer 1 SVMs was randomly chosen.

Transformation of SVM output values into confidences

The predictions of the five layer 1 SVMs F", for each of the 18 accessions were based on
different models and therefore were not directly comparable. To combine the outputs for use in
subsequent analyses, we scaled the outputs relative to each other by assigning to each prediction
a probability for being a true positive (i.e., a correctly called SNP). Both tasks can be resolved by
estimating the conditional likelihood P(y,=1|F",) of the true label y, being positive for a given
output value F”, of the layer 1 SVM.

To do this, we applied a piecewise linear function which was determined on the
corresponding validation set 7,,. We used the 1/20 quantiles taken on the SVM output values as
supporting points x(/) (Fig. S8). For each point x(/) the corresponding y -value, which represents
the probability of being a true positive, was computed as:

np (1)

y(h= (D)

where n(/) is the number of examples in 2010 with output values x(/) < F" < x(/+1), and nrp(/)
is the sum of labeled SNPs in the same output range. We additionally defined a cumulative
probability function y,, which is the mean probability for all positions with output values F", >

x(0):
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— nc,TP(l)
y.() (D)
where n.(l) and n.rp(l) are similarly defined as n(/) and nrp(/) with output values F" >x(/). We
applied a technique to obtain smooth and monotonically increasing estimates (available on
request).

For any output value F", the corresponding confidence ¢ is then given by linear
interpolations:

y(), for F" <x(1)
2D F =)y (D GUAD=F) p o
x(I+1)=x()) ’ ST
¥(20), for £ > x(20)

and similarly for the cumulative confidence C with corresponding y.. Each predicted output
value was transformed with the piecewise linear function corresponding to the layer 1 SVM
used.

Layer 2 SVMs

Filter for layer 2 SVMs

For further analysis in layer 2 SVMs, we excluded all positions where the transformed layer 1
SVM outputs ¢, for all 18 accessions a scored below an appropriately chosen threshold K,. At
positions that were likely to have a SNP in at least one accession, i.e. ¢, >K,, the passing criteria
was relaxed for all accessions. To do this, we allowed a disagreement between the raw base calls,
B+CO/(p) and B cy(p) of the two strands for the Col-0 accession and between the raw base calls,
B (p) and B (p)) of the target accession. For Col-0, one of the raw base calls was allowed to
differ from the reference sequence seq(p), and for the target accession the raw base call of the
positive strand was required to differ from seq(p). Formally:

’, :{p‘Zf_I(&ca (P>K.D21A

(Biu(P) = seq(p) VB, (p) = seq(p))A
B/ (p)# seq(p) },

where 0{.} denotes the indicator function with S{true!=1 and J{false}=0. This filter further
reduces the number of passing non-polymorphic sites, while retaining the majority of true SNPs
(compare filter 1 to filter 2, Table S4).

Input generation, model selection, and prediction for layer 2 SVMs
For the layer 2 SVMs, we appended to the input vector X a binary vector b describing which of
the 18 accessions passed filter 1 at the considered site p. We also included the transformed
output values ¢ from the layer 1 SVMs for all accessions (cf. Table S6):
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x@ =[x", b,c]-

The input vectors were again normalized on the training set. Note that both layer 1 and 2 SVMs
train and predict on each accession individually. However information from multiple accessions
is made available for the layer 2 SVMs. Model selection and training of the layer 2 SVMs was
performed as described for layer 1 (see above). Subsequently for each position p in the 2010
dataset that passed filter 2 in accession ¢, exactly one prediction F',, was computed with the layer
2 SVM trained on accession ¢ that had not seen the example p during training or parameter
tuning. Each unlabeled position in the genome that passed filter 2 for the target accession ¢ was
predicted by all five SVMs, so that it was associated with 5 output values F'; ...F's. With the
described cross-validation techniques we made sure that no example that had been previously
used for training or model selection was used for performance evaluation. This allowed us to
obtain unbiased estimates of the accuracy of our prediction methods.

Transformation of layer 2 SVM output values into confidences

As for the layer 1 SVM outputs, the corresponding outputs from layer 2 SVMs were transformed
into confidence values by applying piecewise linear functions (see above). Note that the final
performance is estimated on the 2010 dataset on the basis of these confidence values. However,
the 2010 dataset is overrepresented for coding sequence relative to other sequence types (e.g.,
2010 has 55% coding sites compared to 28% for the entire genome). Note that the sequence
properties of coding sequence differ from those of other sequence types (e.g., higher GC content
and lower repetitive content). Prediction algorithms are therefore likely to perform differently on
the given sequence types. For this reason we determined separate transformation functions for
“coding”, “intergenic”, and “UTR and intron” sites. Because of the comparatively small number
of other site types in the 2010 dataset, we considered as “intergenic” all positions not included in
a protein-coding gene model of the TAIR6 annotation (S7/2). Moreover, because of the small
number of UTR sites in the 2010 dataset, we combined these with intronic sites (the ratio of UTR
to intron sites is approximately the same for the 2010 dataset as for the entire genome).

The learning algorithm only classifies “no SNP” or “SNP”. The final base call B,(p) for
accession ¢ at position p that corresponds to a prediction can be recovered from the intensity data,
but is also subject to error (i.e., the wrong base is called at a polymorphic position). We treated
these cases as false predictions. Moreover, an initial analysis of predictions revealed a high error
rate at sites of exact, short, and inexact 25-mer matches (note that only dominating 25-mers were
excluded by the filters). The high false call rate at these positions likely corresponds to
insufficient training examples for these sites in the 2010 dataset. We therefore excluded these
calls prior to the determination of piecewise linear functions and in the genome-wide predictions.

Finally, the five output values at each genomic position were transformed with the
piecewise linear function corresponding to the SVM used and to the annotation of the position.
We averaged over the five resulting values, thereby gaining more robust predictions.
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Interpreting outputs and performance estimation

To facilitate interpretation of the predictions, we also assigned a cumulative confidence value C
to each prediction (see layer 1 SVM). For instance, for all predictions having a C value greater
than 0.99, a single false positive is expected for 100 predictions. The traditionally defined FDR is
given by 1-C. We have reported all predictions having a C >0.90 (i.e., an FDR of 10%, see
Section 16). We refer to this as the ML data set.

We estimated the performance of our method on the complete set of known SNPs in the
2010 dataset. As we employed cross validation and took the special composition of the labeled
set into account the reported test error should generalize well to the portion of the genome that is
well represented in 2010. We found that the design of the ML method leads to higher recovery
for high frequency SNPs, compared to the MB method (Fig. S3).

As noted earlier, large deletions are essentially absent from 2010, and we evaluated the
number of false ML calls in validated large deletions in an identical manner as for the MB
predictions (see Section 5). We detected 1 false call per ~0.9 kb of deleted bases for ML
predictions for C > 0.98. Therefore, large deleted sequences, although comparatively uncommon
in the genome, are a source of additional errors that were not addressed in our analysis.

Generation of reference base calls for the ML dataset

While the ML method described above generates polymorphic base predictions, sites that are not
identified as polymorphic in a given accession can be either (i) identical to the reference or (ii)
polymorphic but simply not called. We used the algorithm described in Section 9 to assign base
calls (either reference or “N”) to positions not predicted by the ML method in a given accession
but that were predicted as polymorphic with C>0.90 in any other accession. For 80,087
reference base calls in this dataset represented in 2010, the rate of false assignment for reference
calls was 0.049%.

7. GENERATION AND ANALYSIS OF A MERGED MB AND ML DATA SET (MBMLZ2)

We generated a merged dataset from the MB and ML SNP predictions (MBML2) that we used
for biological inferences. All MB calls were included in this dataset, and on a per-accession basis
every ML call supported with an FDR of 2% was included. At positions that were included in
both MB and ML calls, the rate of disagreement was 1 in 236,000. In these rare cases, an “N”
was assigned as the base call.

We determined the sequence type for SNPs in MBML2 on the basis of the TAIR6 A.
thaliana genome annotation (S72). “Coding”, 5’ and 3’ untranslated regions (“UTRs”), and
“intron” sequences were from the 26,541 predicted protein-coding genes. “Transposon”
sequences were from gene models annotated as pseudogene and having homology to
transposable elements. “Pseudogene” sequences were from gene models annotated only as
pseudogene but not having strong homology to transposons. Remaining sequence was considered
as “intergenic”. In cases where annotations overlapped, identity was assigned with the following
hierarchy: coding > UTR > intron > pseudogene > transposon > intergenic.
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8. IDENTIFICATION OF HIGHLY POLYMORPHIC REGIONS

Hybridization signal on resequencing arrays is suppressed or abolished in regions of very high
SNP density because successive probe sets have off-center mismatches (Fig. S1). Extended
blocks of reduced hybridization signal are also expected for sequences that are deleted relative to
the reference sequence. To identify such regions, we implemented a heuristic algorithm that
detects extended blocks of reduced hybridization quality in a target accession relative to the Col-
0 accession (i.e., background or near background hybridization). In essence, our approach
identifies clusters of positions with low quality scores that are assigned with a sliding window
analysis to reduce the effect of hybridization variability. Two factors confound this (or any
similar) approach. First, regions harboring sequences that have poor hybridization properties
have no or low hybridization to probe sets, even in the absence of polymorphic features, and can
lead to false predictions. Second, cross-hybridization of repetitive sequences can mask
polymorphic features. To address these issues, we excluded from the sliding-window analyses (1)
positions where probe sets preformed poorly for the Col-0 reference, and (ii) positions with
exact, short, or inexact 25-mer matches elsewhere in the genome.

Assigning scores to informative positions
Two scores, S‘QR and S,,,, were used as indicators for highly polymorphic sequence tracts.

Initially, we calculated a value SQR(p) for each non-repetitive position p as follows:

n .
sp=1gorom | "

0 else

with n=0F,(p)+ O, (P),

where Q/,,(p) and Q_,(p) are the quality scores at position p of the Col-0 accession for the
forward and reverse strand respectively, and similarly O/ (p) and Q; (p) for the target accession
t. A high value of Sy, indicating a high probability for being polymorphic, results at positions p
where the target accession has low quality scores relative to the reference. At positions where the
sum of both quality scores for Col-0 was <6 (i.e., low/unreliable hybridization), Sy was set to
0.

Subsequently, values of Spz were used in a sliding window analysis to assign to each position

p with s(p) # 0 the quality ratio score EQR. This ratio score is defined as:

Sor(P) = quart{sg, (p') | '€ w}.

Here w is a window centered on p for which contiguous positions are included on either side of p
following the removal of all repetitive positions (positions with exact, short, or inexact 25-mer

matches) and positions for which Spg =0. By visual inspection the 1¥ quartile (quarf) was found
to preserve sharp transitions (e.g., at deletion breakpoints).
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The second score, s,,,(p), is defined as the difference between the number of mismatch
calls [ B/"(p)# seq(p)] on both strands, str e {+,-}, for the target accession ¢ and the Col-0
accession [ B;, (p) # seq(p)] within the window w, normalized by the length of the window:

Sy (D) = Z MR - D D MI(p)

| str= {+ }p ew btr:{+,—}p'ew

where M (p)=1 if Bf(p)#seq(p) and else M, (p)=0 and similar for M, (p), M/,,(p)and

M, (p) .

The extent to which these scores discriminate between deleted and present sequences is
shown for one accession, Br-0, for w = 101 (Fig. S9). Positions covered by sequence data from
the 2010 fragments were partitioned according to their score and the abundance of SNPs,
conserved regions, and deletions. The overlapping distributions indicate the limits of sensitivity
and specificity. Longer deletions can be detected more easily than shorter ones.

Generating Polymorphic Region Predictions (PRPs)
In a first step, we identified positions for inclusion in PRPs where both (i) 5,,(p) was above

threshold ¢, and (ii) 5,,,(p) was above threshold ¢,,, . Secondly, we clustered positive sites by

determining regions of > 50 positive sites for which gaps of < 10 negative sites were tolerated.
Clusters of positive sites meeting this requirement were designated as PRP cores, and
corresponded to a set of conservative initial predictions. However, larger polymorphic or deleted
regions may contain several such initial predictions. Thus, adjacent cores were merged if the
region in between was also likely to be deleted or highly polymorphic. As merging criteria
s . we defined the following for the two scores

merge,sc

sc € {OR,MM} :

s — |C1 |tsc+ |C2 |tsc
e | G | tsc - zmin(tsc ’Esc (p))

peG

Here |C, | is the length of the first core C, (similarly for C,) and |G | is the length of the gap

between the two cores. Both values, s and s had to be >2 for core merging. Fig.

merge,OR merge, MM
S10A shows a representation of this formula; with green areas corresponding to the numerator
and the red area to the denominator.

Given a core prediction we then estimated the closest positions upstream and downstream
for which hybridization resembled the reference. In case of a deletion polymorphism, this
amounts to predicting intervals (i.e., boundaries) in which the breakpoints reside. The sites

closest to the core at which both scores fell below a second pair of thresholds (u,, and u,,, )

were taken as initial end points. The initial boundary estimation was then refined with an
iterative procedure (see Fig. S10B,C). To delineate the boundary regions more precisely, in each
step the window size was reduced by 20% and in the boundary region deletion scores were re-
computed. If — by intersection with the score thresholds — a new boundary interval was
completely contained in the original boundary, the boundary was shortened, thereby extending
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the core. This step was repeated as long as determining a new boundary interval was possible
and the window size was at least 5 bp. Determining a new boundary interval was considered
impossible and boundary refinement was terminated when there were two or more possible new
boundary intervals which did not overlap. (In case of overlapping intervals the smallest one,
which is contained in all larger intervals, was chosen as new boundary and boundary refinement
was continued.)

In a final step of boundary refinement, we checked whether boundaries contained
contiguous stretches where hybridization of reference probes produced higher intensities than
non-reference probes. We call these contiguous stretches conserved words. We expected the
length of conserved words to be smaller in highly polymorphic regions compared to conserved
regions and therefore truncated boundaries if they contained long conserved words close to their
end points. We proceeded as follows. First, the core was extended into the boundaries until a
conserved word of length > 6 or nearby conserved words of length n € {3,4,5} at a distance of
<n” to each other were encountered. Second, the boundaries were truncated at the outer end
such that conserved words of length 7 >5 within a distance to the previous endpoint of <n’
were excluded. Third, if a boundary had not been truncated in the second step, it was extended
until either a conserved word of length >10 was encountered or nearby conserved words of
length n > 5 within a distance of < n* were encountered.

Finally, in a few cases PRPs overlapped (PRPs were generated independently). Where
cores overlapped, PRPs were always merged; if only the boundaries overlapped, we used the
same formula as for core merging, but this time the two ratios s had to be >5. If predictions

merge,sc

could not be merged by these criteria, they were discarded.

Choice of thresholding parameters for genome-wide predictions
For the recognition of sites in deletions (for deletions >25 bp in the 2010 dataset), we
determined the dependency of sensitivity and specificity on the threshold values 7,, and ¢, .

Fig. S9 shows this dependency for accession Br-0. Across all accessions, the mismatch score was
observed to be more robust than the quality ratio score. On the basis of data presented in Fig. S9,
we chose a threshold value of 0.72 for the mismatch score and a value of 3.8 for the quality ratio
score (w was set to 101 throughout). The lower thresholds u,, and u,,, were adjusted by visual

inspection of the surrounding regions of several long (>25) deletions in non-repetitive regions of
the 2010 dataset. A threshold value of 2.5 was chosen for u,, and 0.32 for u,,, . The number of

PRPs generated per accession with these parameters is given in Table S7.

PRP-based analyses

While the PRPs consist of “core” and “boundary” regions, unless otherwise noted, all analyses
are based on the core portion of PRPs generated with the most stringent criteria. We used
boundary information to facilitate experimental validation of PRPs (see Section 11), and we
release the boundary information to facilitate experimental studies by the scientific community
(see Section 16).
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9. PREDICTION OF NONPOLYMORPHIC BASES

We implemented a thresholding algorithm to assign reference base calls to nonpolymorphic
positions interrogated with the arrays. The approach is motivated by the observation that while
SNP and deletion features cause extended regions of low quality scores, positions with low
quality scores (e.g., at positions with poorly performing probe sets) embedded in regions with
high quality scores and for which maximal intensities match the reference sequence are unlikely
to be polymorphic. The base calling algorithm assigns a call C(p) to each non-repetitive position
p in the genome, which is either the reference base call seq(p) or an ambiguous call “N”. It

checks the following conditions until C(p) is assigned. By s=argmaxQ'(p) we denote the

re{+-}

strand with the higher quality score:

CONDITION 1:
If each position in window w centered on p is non-repetitive,
check condition 2.

Else:
if (B'(p)=B (p)=seq(MN(Q'(n)21,),
set C(p)=seq(p), done.
else set C(p)= N, done.
CONDITION 2:

If (B*(p) =sea(m)N(Q'(p) > 1,),
check condition 3.
Else set C(p)= N, done.

CONDITION 3:

Determine a set of positions Pp) in the window w:
P(p)={P:(B'(P) =seq(P))A(Q'(P)2 1,))}.

If |P(p)| = 5,

check condition 4.
Else setC(p) = N, done.

CONDITION 4:
If mean(Q'(p")= 1,

set C(p) = seq(p), done.
Else set C(p)= N, done.

The parameters w, ¢, t,, t;, and ¢, can be adjusted to control precision and recall. On the basis
of inspection of quality score information for the first 3,000 positions of chromosome 1 from the
Col-0 reference accession, we set these parameters to 7, 20, 7, 6, and 10 for calling reference
bases for all accessions (including the Col-0 reference itself). The number of bases predicted as
reference per accession with these parameters is given in Table S8.
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Performance and evaluation

Performance was evaluated against the 2010 dataset by summing over accessions. For positions
with a substitution in another accession, 66% of known reference bases were assigned as
reference by the base calling algorithm (on the basis of 170,386 examples). In contrast, the
corresponding rate of false reference base assignment was 0.46% (on the basis of 48,692
examples). In addition, we determined the number of reference bases predicted in known
deletions (see Sections 5 and 11), and observed 1 false reference prediction per 71 known deleted
positions visible to the base calling algorithm. In addition to experimental variability, several
factors likely account for the false reference base calls. First, in making reference base calls, we
only filtered positions for exact, short, and inexact 25-mer matches. Nevertheless, probes with
multiple mismatches, or small indels, may still cross-hybridize and lead to false predictions.
Second, our correction for repetitive probe sets was necessarily based on the reference sequence
from Col-0, and does not correct for unidentified repetitive sequences that may be present in a
given target accession.

Construction of pseudochromosome sequences

To facilitate use of our dataset by the scientific community, we generated pseudochromosome
sequences for each of the 20 accessions (see Section 16). To construct the pseudochromosome
sequences, reference base calls were from the above described algorithm, while SNPs were from
MBML2. In the pseudochromosome sequences, ambiguous positions are denoted by an “N”,
while repetitive positions that were masked are denoted as “R”.

10. EFFECTS OF SNPs ON GENE MODELS

We assessed the effects of SNPs in the MBML?2 dataset on the 26,541 nuclear protein-coding
gene models for the TAIRG release of the 4. thaliana Col-0 genome annotation (S72). Effects
were assessed on a per accession basis, and the reference sequence was used for base assignment
at positions not predicted to be polymorphic in MBML2. Where more than one isoform for a
gene was annotated, effects were determined on an isoform basis. Absolute numbers for “large-
effect SNPs” are given in Table S9. We defined a large-effect SNPs as (i) introducing a
premature stop codon, (ii) changing a stop codon in the reference to coding potential, (iii)
generating a nonfunctional splice donor site, (iv) generating a nonfunctional splice acceptor site,
or (v) disrupting an initiation methionine codon. Although not considered as large-effect SNPs,
substitutions converting consensus splice donor sites to nonconsensus sites (GT to GC) or vice
versa were also assessed (Table S9). The effect of these changes on splicing is expected to vary
depending on sequence context (S73).

11. VALIDATION OF LARGE-EFFECT SNPs AND PRPs

Verification of large-effect SNPs

A subset of large-effect SNPs supported by the MB method was characterized by PCR and
dideoxy sequencing with flanking primers. For validation, SNPs were selected randomly with
respect to predicted biological effect and gene category, and validated from a single accession.
To match accessions to predictions for validation, an accession harboring a given prediction was
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chosen at random from all accessions predicted to share the same substitution. From this list of
accessions and predictions, we attempted to validate all predictions from accessions Bay-0, Bor-
4, Br-0, and Bur-0. In addition, we attempted to validate a minimum of 44 predictions, ordered
by chromosome 1-5 and position, from each of the remaining accessions.

Primer pairs used for prediction verification were synthesized on a Genemachines
Polyplex oligosynthesizer, and were designed with the program Primer3 (S74, SI15) to be a
minimum of 150 bp from the predicted SNP, to amplify an ~500 bp product, and to have a Ty, of
~58°C and GC content between 40 to 70%. PCR was performed in 15 ul reactions with 10 ng of
genomic DNA, 1.25 U Taq polymerase, and final concentrations of 50 mM KCI, 10 mM Tris-
HCI pH 8.3, 1.5 mM MgCl,, 0.2 mM dNTPs, and 0.2 uM each primer. For amplification,
reactions were heated to 94°C for 2 minutes, followed by 30 cycles of 94°C for 0.5 minutes, 55°C
for 0.5 minutes, 68°C for 1 minute, with a final 5 minutes at 68°C.

Where PCR product was detected by gel electrophoresis, dideoxy sequencing was
performed with either the forward or reverse primer used for amplification. For sequencing, 13
pl of each reaction was added to 0.04 ul Exonuclease I (Fermentas, 20U/ul), 0.8 pl shrimp
alkaline phosphatase at 1 U/ul (New England Biolabs, Ipswich, MA), and 3.16 pl sterile water.
The resulting mixture was incubated at 37°C for 45 min to degrade excess primers and
nucleotides from the amplification step, followed by 80°C for 10 min to inactivate enzymes.
Following the addition of 20 ul of water to each sample, 2 pl was used in a sequencing reaction
containing 2 pl 5X sequencing buffer (Amersham, Piscataway, NJ), 0.5 pl primer (20 uM stock),
2 ul sterile water, and 1 pl Amersham ET Terminator mix. Cycle sequencing was performed
with 25 repetitions of 95°C for 0.2 min and 60°C for 1 min. Sequencing reactions were sodium
acetate/ethanol precipitated, resuspended in 10 pl water, and analyzed on a ABI 3700 sequencing
machine (Applied Biosystems, Foster City, CA).

A given sequence read was aligned against the corresponding sequence from the requisite
accession (the accession-specific SNP predictions and up to 500 bp of flanking sequence from
the Col-0 reference) with BLASTN 2.2.2 (S16, S17). From the resulting alignments, we
identified the base in the dideoxy sequence read corresponding to the position for which the
large-effect SNP was predicted. We also determined the Phred (S5, S18) quality score that
corresponded to the position. We employed a Perl script to perform these tasks. Where
verification attempts failed at the PCR or sequencing steps, or where the Phred quality score at
the base targeted for validation was < 20, attempts were considered as unsuccessful (Table S9).
Successful validation attempts are reported in Table S10.

In addition, for predictions affecting coding sequences (i.e., premature stop codons), we
inspected the nearest 2 bp that flanked the predicted large-effect SNP. For 3 substitutions
predicted to introduce premature stop codons, a flanking nucleotide substitution was detected by
dideoxy sequencing that was not predicted from the array data, and that together with the
predicted SNP generated a missense alteration as opposed to a premature stop change (2
substitutions in the same codon). These instances are excluded from Table S10.

Characterization of PRPs corresponding to deleted sequences

We analyzed a subset of PRPs with PCR and sequencing strategies similar to that employed for
large-effect SNP validation. We chose PRPs where the length of the core prediction was > 300
bp, the flanking boundary predictions were < 100 bp, and the core overlapped the coding
sequence of one or more gene models. Where multiple PRPs overlapped the coding sequence for
a single gene, either within the same accession or among accessions, a single PRP was chosen at
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random. Subject to these criteria, PRPs were selected randomly with respect to genomic location.

Primers used for amplification were chosen ~250 bp from PRP boundaries such that the
expected size of amplicons would be ~500 bp under the assumption that an entire PRP (core plus
boundary regions) corresponds to a deletion relative to the reference genome sequence. A caveat
of this approach is that non-deletion PRPs will fail to amplify if longer than one or two kb.

Where products could be amplified, sequencing was attempted with both the forward and
reverse amplification primers. For deletion/polymorphism detection, sequence reads were
trimmed with the Pregap4 program in the Staden package (579, S20) with window length set to
50 bp and mean Phred score of > 20. We next determined the best match for both the forward
and reverse strand reads against the entire reference genome sequence with BLASTN to detect
spurious/nonspecific amplification (e.g., amplification of repetitive sequences). If the highest
matching genomic hit was not coincident with the target PRP coordinates or many hits were
observed, the verification attempt was considered as negative. Forward and reverse strand
contigs were next assembled with Gap4 from the Staden package for instances where reads
overlapped. The consensus, forward, and reverse reads for a given prediction were then aligned
to the target Col-0 reference sequence (the entire sequence between primer pairs used for
amplification) with the program MUSCLE (S27, §22), and alignments were subsequently
manually curated. In some cases, sequence was available from only the forward or the reverse
reads, or the forward or reverse reads did not overlap. Where deletions or stretches of
polymorphisms were detected for these partial alignments, a given PRP was considered as
verified. Otherwise, the attempt was considered to have failed and the given sequence alignment
to be incomplete.

For instances where deletions of > 50 bp were validated, the relationship to gene models
was assessed (Table S11). In other cases, PRPs corresponded to clusters of SNPs and small
indels, and drastic effects on gene models could be inferred in some cases (e.g., 1 bp indels
introducing frameshift mutations). However, many PRPs were extremely polymorphic and could
not be unambiguously aligned, or were supported by single strand reads (i.e., only the forward or
reserve read; see also Table S11). In these cases, additional sequencing is required to fully
characterize effects on gene models.

12. ANALYSIS OF POLYMORPHISMS BY GENE CATEGORIES

We assessed the distribution of “major-effect changes” by gene category. Major-effect changes
were defined to include large-effect SNPs and PRP overlaps to coding sequences.

Gene categories were constructed as follows. Annotation status: Expression support was
given to the 26,541 annotated A. thaliana coding genes on the basis of full-length cDNAs, ESTs,
MPSS, SAGE, and genome-wide tiling array transcriptome evidence (523-S29). Genes without
evidence of expression were assigned as “not expressed”. Otherwise, genes that were expressed
by our criteria that had been annotated as, for example, “expressed” or “hypothetical” in the
TAIR6 annotation, were denoted “expressed unknown”. All other genes were assigned as
“expressed known”. We note, however, that some assignments between “expressed unknown”
and “expressed known” are potentially incorrect or are ambiguous, in part as a result of
inconsistencies in the existing annotation. Duplication status: Assignment as segmental or
tandem duplicates as were Haas ef al. (S30) (genes annotated as both segmental and tandem
duplicates were excluded from analysis). Gene family status: Gene family or superfamily lists
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were from TAIR (§72), Shiu and Bleecker (S37) (receptor-like kinase genes), Meyers et al. (S32)
(NB-LRR genes), or as provided by R. Vierstra, D. Gingerich, and J. Gagne (Univ. of
Wisconsin; F-box genes). For gene family analysis with NB-LRR genes, we included members
with complete TIR-NBS-LRR or CC-NBS-LRR domain structure and open reading frames as
annotated for the reference sequence. Homology to poplar: A list of 4. thaliana genes with no or
low homology to genes in poplar was provided by L. Sterck and Y. van de Peer [see also (533)].
Gene numbers reported for the various categories differ from that reported in source gene lists
for several reasons. First, outdated gene models (no longer present in the TAIR6 annotation)
were dropped. Second, for our analyses of major-effect changes, we excluded genes that were
entirely repetitive (i.e., every position corresponded to exact or short 25-mer matches), and for
which no SNP predictions could be generated by our algorithms.

In addition to counting genes per category with major-effect changes (Fig. 3), we
normalized large-effect SNPs by the number of non-repetitive sites for all genes in a given
category (Fig. S11A). A related normalization was performed for PRPs by gene category (Fig.
S11B).

13. ALLELE FREQUENCY ANALYSIS FOR SNPs IN CODING SEQUENCES

For allele frequency analyses, we excluded SNP positions where in any target accession
polymorphisms were present within 2 bp. This allowed unambiguous assignment of synonymous
and nonsynonymous sites, and also removed nearly adjacent SNPs for which the rate of false
prediction is expected to be highest (e.g., see Fig. 1E). We also limited our analysis to diallelic
SNPs. For consistency, large-effect SNPs were selected for inclusion in allele frequency analyses
with the same criteria. The occurrence of the minor allele was determined by subsampling at
positions for which at least 16 calls were generated. For such positions, 16 calls were selected at
random to determining the occurrence of the minor allele. Supplemental analysis for allele
frequency by gene family is given in Fig. S12.

14. GENOME-WIDE PATTERNS OF POLYMORPHISM

Nucleotide diversity for the set of 19 accessions (excluding Van-0) was estimated from the
pseudochromosome sequence (see Section 9) by averaging the differences per base (total
mismatches divided by total base comparisons) for a particular class of sites across all pairs of
accessions (Figs. 4 and S13-S14). At each site, comparisons were between pairs of accessions
that were not called "N" or "R". To estimate nucleotide diversity for different classes of sites
(e.g. intergenic or four-fold degenerate protein coding), only those sites were used in
comparisons, though window sizes were defined according to absolute distance along the
reference sequence. In each window, a minimum number of base comparisons were required
between each pair of accessions for that pair to contribute to the average pairwise diversity. For
diversity at four-fold degenerate sites, at least 100 base comparisons per 50 kb window were
required between each pair of accessions, at least 250 base comparisons per 250 kb window, and
at least 500 base comparisons per 500 kb window were required. For diversity at intergenic sites,
at least 2,000 base comparisons per 50 kb window were required between each pair of
accessions, and at least 5,000 base comparisons per 250 kb window.
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For the 2010 dataset, nucleotide diversity was estimated for 95 accessions (Van-0
excluded) from four-fold degenerate coding sites from 1,051 public sequence fragments with at
least one four-fold degenerate coding site. The majority of these fragments were described in
Nordborg et al. (S7), and the others are available for download (see Section 16). These fragments
are nearly identical to the 2010 fragments described in Section 5. All heterozygous sites and
deletion sites were treated as missing data to make the estimates more comparable to that for the
array data (which uses only SNP calls). Otherwise, nucleotide diversity was estimated as in the
preceding paragraph. Nucleotide diversity was estimated in windows of 500 kb, and only a single
base comparison was required between each pair of accessions for that pair to contribute to
average pairwise diversity.

Correlations of nucleotide diversity estimates with several genomic factors were explored
in windows of 50 kb (Table S12). These included: number of NB-LRR genes, number of all
genes (excluding pseudogenes), number of repetitive probes, distance to the centromere, GC
content from the Col-0 pseudochromosome, and amount of missing data (both repetitive probes
and sites where a confident call could not be made). The number of NB-LRR genes was obtained
by counting the number of these genes that overlap with each 50kb window [NB-LRR genes
included in this analysis are or have homology to TIR-NBS-LRR or CC-NBS-LRR genes, and
were collected from Meyers et al. (S32) and the TAIR6 gene annotation (S72)]. Number of total
genes was counted from the number of gene “midpoints” (average of gene model start and end,
TAIR6 gene annotation in each window). Number of repetitive probes was the count of the
positions masked as "R" in the pseudochromosome sequence (see Section 9) for either intergenic
sites, four-fold degenerate coding sites, or all types of sites. To estimate distance from
centromeres, centromeres were heuristically defined as the span of 50 kb windows such that
outside of centromeres no runs of 5 consecutive windows exist where the proportion of repetitive
probes is >40% in each of the 5 windows. This produced centromeres between 13.7-15.9 Mb for
chromosome 1, 2.45-5.5 Mb for chromosome 2, 11.3—14.3Mb for chromosome 3, 1.8-5.15Mb
for chromosome 4 (a span that includes the knob and inversion on the top of this chromosome),
and 11-13.35Mb for chromosome 5. Distance from centromeres was 0 for windows within
centromeres thus defined but was otherwise the shortest distance from the edge of the centromere
and the edge of the window. GC content was measured as the number of sites called “G” or “C”
divided by the number of sites called “G”, “C”, “A”, or “T” in the Col-0 pseudochromosome for
either intergenic sites, four-fold degenerate coding sites, all coding sites, or all types of sites. The
amount of missing data was measured as the proportion of all sites called either “N” or “R”
averaged over the pseudochromosomes from 19 accessions (Van-0 excluded) at either intergenic
sites, four-fold degenerate sites, or all types of sites. Multiple regression analyses with stepwise
model selection were performed with the statistical package R (S34). The relationship between
intergenic nucleotide diversity and the following predictor variables was investigated: number of
NB-LRR genes, number of all genes, distance to the centromere, and the following three factors
measured at both intergenic and all sites - number of repetitive probes, GC content, and missing
data. A similar analysis was performed for four-fold degenerate nucleotide diversity, with four-
fold degenerate sites instead of intergenic sites and the addition of GC content at all coding sites
added as another predictor variable.
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15. SCANNING FOR RECENT SELECTIVE SWEEPS

We examined the extent of haplotype sharing among accessions to identify candidate regions for
selective sweeps. To do this, we split the genome into non-overlapping 10 kb windows and
calculated the proportion of differences between all pairs of accessions in each window. For a
site to factor into this calculation, neither member in a pair of accessions being compared could
have missing data. Then all runs of five or more consecutive 10 kb windows that each had fewer
than 1 difference per 1,000 comparisons were identified. When a 10 kb window had more than
90% missing data for a pair, this window was not counted towards the minimum five windows
required; it was, however, allowed to extend a run. The resulting runs are shown in Fig. 5 for
chromosome 1, and in Figs. S17 and S19 for chromosomes 1-5.

To identify the best candidates for recent partial or complete sweeps, we determined, for
each 10 kb window, the total length of runs that include this window across all accession pairs.
The highest total run lengths can represent regions where almost all accession pairs are highly
similar, but may also include regions where fewer pairs are similar but over much longer runs.
An alternative method to identify candidates for sweeps is simply to count for each window the
number of pairs of accessions with a run overlapping this window out of a maximum possible of
171 (from 19 accessions, Van-0 excluded). This approach can identify short complete sweeps or
short deep partial sweeps missed by the previous approach, but generally does not distinguish
between similarity across the minimum 50 kb distance versus much more extensive similarity.
The results of both approaches are shown in Fig. S18.

16. DATA RELEASE

We have deposited processed resequencing data in the NCBI Trace Archive (S35). Each trace
file represents data for one contiguous fragment of tiled sequence in one orientation. The trace
amplitude data consists of mean fluorescence intensity measurements for each feature on the
array. The called sequence consists of the brightest of the four nucleotide probes for each
position in the reference sequence. Data for the reverse tiling is reverse complemented before the
trace files are generated, so that the forward (A) and reverse (Z) reads are both reported for the
"+" strand of the reference sequence. In addition to the basic experimental data, called sequence,
and quality scores, each trace also carries descriptive information, the structure of which is
specified by the NCBI Trace Archive. Table S15 explains how to interpret some of these fields
for Perlegen resequencing traces, and supplements the Trace Archive documentation.

Additional data is hosted at TAIR (S72). Included are comma or tab delimited files
specifying all SNPs and PRPs, effects of SNPs on coding gene models (both nonsynonymous
and synonymous SNPs are annotated), an annotation of core PRP overlaps to coding genes, and
pseudochromosome sequences for each accession. For the SNP annotation, inclusion in MBML?2
is indicated, and probability values for the ML method are given. SNPs determined to be
incorrect by dideoxy sequencing (Table S10) have been removed from the release. This results in
small differences in SNP numbers relative to that reported for predicted SNPs elsewhere in the
manuscript (e.g., Table S3). A list of the 26,541 coding genes annotated by the categories used
for constructing Fig. 3 has also been provided, and the occurrence of all major-effect changes by
gene is summarized in the same file with information about verification where available (see
Tables S10 and S11). The data in Tables S10 and S11 are also provided as text files at TAIR. A
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list of dideoxy validated deletions (and other polymorphism types, such as insertions) discovered
during PRP validation attempts is also available. The coordinates for all polymorphisms are
given by chromosome and position [on the basis of (S7)]. Sequence data for large-effect SNP and
PRP validations (Section 11) have been deposited in GenBank (EI100660- EI102044). In
addition, we have provided as alignments all sequence data for the 2010 dataset that was used in
this study.

S24



Clark et al.: Supporting Online Material July 16, 2007

S1.
S2.
S3.
S4.
Ss.
S6.
S7.
S8.
S9

S10.
S11.

S12.
S13.

S14.
S15.
Sl16.

S17.
S18.
S19.
S20.
S21.
S22.
S23.
S24.
S25.
S26.
S27.
S28.
S29.
S30.
S31.
S32.

S33.
S34.
S35.
S36.

SUPPORTING REFERENCES AND NOTES

TIGR genome assembly version 5.0 NCBI Arabidopsis thaliana repository.

M. Chee et al., Science 274, 610 (1996).

D. A. Hinds et al., Science 307, 1072 (2005).

N. Patil et al., Science 294, 1719 (2001).

B. Ewing, P. Green, Genome Res. 8, 186 (1998).

I. Lee, A. A. Dombkowski, B. D. Athey, Nucleic Acids Res. 32, 681 (2004).

M. Nordborg et al., PLoS Biol. 3, €196 (2005).

B. Scholkopf, A. Smola, Learning with Kernels (MIT-Press Cambridge, 2002).

V. N. Vapnik, The Nature of Statistical Learning Theory (Springer, 1995).

S. Sonnenburg, G. Ritsch, C. Schaefer, B. Scholkopf, Journal of Machine Learning
Research, 1531 (20006).

R. O. Duda, P. E. Hart, D. G. Stork, Pattern Classification, 2nd ed. (Wiley & Sons, Inc.,
New York, 2000).

The Arabidopsis Information Resource (http://www.arabidopsis.org/).

G. Ritsch, S. Sonnenburg, Accurate Splice Site Prediction for C. elegans. B. Scholkopf,
K. Tsuda, J. P. Vert, Eds., Kernel Methods in Computation Biology (MIT Press,
Cambridge, MA, 2004).

http://fokker.wi.mit.edu/primer3/.

S. Rozen, H. Skaletsky, Methods Mol. Biol. 132, 365 (2000).

S. F. Altschul, W. Gish, W. Miller, E. W. Myers, D. J. Lipman, J. Mol. Biol. 215, 403
(1990).

http://www.ncbi.nlm.nih.gov.

http://www.phrap.org/.

http://www.sanger.ac.uk/Software/production/staden/.

R. Staden, Mol. Biotechnol. 5, 233 (1996).

R. C. Edgar, BMC Bioinformatics 5, 113 (2004).

R. C. Edgar, Nucleic Acids Res. 32, 1792 (2004).

M. S. Boguski, T. M. Lowe, C. M. Tolstoshev, Nat. Genet. 4, 332 (1993).

Gene Expression Omnibus (http://www.ncbi.nlm.nih.gov/projects/geo/).

C. Luet al., Science 309, 1567 (2005).

M. Seki et al., Science 296, 141 (2002).

K. Yamada et al., Science 302, 842 (2003).

Arabidopsis Transcriptome Express Tool (http://signal.salk.edu/cgi-bin/atta).

Arabidopsis Unannotated Secreted Peptide Database (http://peptidome.missouri.edu/).
B.J. Haas et al., BMC Biol. 3,7 (2005).

S. H. Shiu, A. B. Bleecker, Plant Physiol. 132, 530 (2003).

B. C. Meyers, A. Kozik, A. Griego, H. Kuang, R. W. Michelmore, Plant Cell 15, 809
(2003).

G. A. Tuskan et al., Science 313, 1596 (2006).

R. Ihaka, R. Gentleman, J. Comput. Graph. Stat. 5, 299 (1996).

The NCBI Trace Archive (http://www.ncbi.nlm.nih.gov/Traces/trace.cgi).

C. Toomajian et al., PLoS Biol. 4, €137 (2006).

S25



Clark et al.: Supporting Online Material July 16, 2007

SUPPORTING FIGURES
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Figure S1. Experimental design and polymorphic signatures. (A) Each forward and reverse base
was queried with a probe quartet. (B-D) Pseudotrace representations for Col-0 (the reference
sequence), Cvi-0, and Bay-0 for a region on chromosome 1. Peaks correspond to normalized
intensities for forward strand probe quartets. Known sequence and quality scores are shown
beneath each trace. Closely linked SNPs (D) suppress SNP signatures, because none of the
alternative probes is without mismatch.
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Mismatch positions in exact 25-mer matches

Mismatch positions in inexact 25-mer matches
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Mismatch positions in short 25-mer matches
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8,089,407 4,492,742

Inexact
matches

4,544,250

Figure S2. Match type definition for 25-mers and nonredundant overlap of match types. (A)
Positions at which mismatches are tolerated in the three 25-mer match types. Squares denote
positions in probes from 1 to 25, and filled circles indicate positions for which mismatches are
tolerated. For inexact matches, a single mismatch at one of the positions indicated by open
circles is tolerated. (B) Intersection between non-redundant positions with k-mer matches. For
example, of 8,069,407 positions where there is an exact and inexact 25-mer match, 3,904,046
also have a short 25-mer match. Absolute numbers for match types are given in Table S2.
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Figure S3. Recall by position as a function of occurrence of the non-reference base (assessed
against the 2010 dataset when complete data was available). Use of information across
accessions by the ML method leads to enhanced recall for substitutions that are present at
moderate to high allele frequencies relative to the reference base at a position. Recovery by the
MB method as a function of allele frequency was determined to be similar.
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Figure S4. Flow chart describing the two-layered machine learning approach to SNP calling. In
layer 1, only data from the target and reference accessions were used. Information across all
accessions was exploited in a second step, in layer 2.
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Figure S5. Methods of cross-validation scheme for SVM training and evaluation. We performed
5-fold cross validation to predict each position of the labeled set with an SVM that had not seen
the example during training or parameter tuning. During model selection, £ different models
were trained on each subset X,,. Parameter settings that performed best on the set 7, were
selected. The performance of each of the five SVMs was tested on the corresponding subset 75,.
The subset 7,, was also used to estimate the transformation of SVM output values to confidence

values.
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Figure S6. Histogramm of outputs from ML algorithm for SNP and non-SNP positions. By
shifting a threshold on the output values, the number of called sites can be adjusted with respect
to false positive SNPs. Each threshold therefore corresponds to a number of true positives (TP)
and false positives (FP).
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Figure S7. The performance of the SNP calling approach was optimized not only on a single
point on a receiver operating characteristic (ROC) curve, but over whole range of low false
discovery rates. We chose the model & which maximized the area a,« between the computed
curve FP=FP(TP) and a line representing 1 FP at 50 TP. This measure also proved to be more
stable than a single point.
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Figure S8. For each trained SVM we determined piecewise linear functions on the subsets 7,,.
SVM output values are thereby mapped to probability values ¢, reflecting the likelihood of a true
positive for any specific prediction. We additionally defined a cumulative probability C, which
describes the likelihood for any prediction with ¢>C to be a true positive.

S33



Clark et al.: Supporting Online Material July 16, 2007

>
w

Quality—Ratio Scores at Deletions (Long Deletions as Black Bars) Mismatch Scores at Deletions (Long Deletions as Black Bars)

Qccurrences
Occurrences

Quality-Ratio Scores Near SNP Mismatch Scores Near SNPs
T T v 100
3 eof 1 8 sop
2 2
o 60t R o 6OF
£ £
3 ol . 3wl
o o
° l,_| 1 7 I I
I | | . 0 .
[} 8 10 12 -0 0 03 05 06 07 n‘a
Score Score
Quality-Ratio Scores Near Insertions Mismatch Scores Near Insertions
T T T T 100 T T T T T T T
8 e} 2 sl
2 2
60 o 60F
£ g
3 4ot 3 o}
o o
O 2 O 2o
L :: . L .
0 2 3 3 8 10 12 -01 0 o1 02 03 04 05 08 07 08 09
Score Score

)
T

Quality-Ratio Scores at Sites Without Any Deletion/Insertion/SNP Mismatch Scores at Sites Without Any De\etion/\nserticn/SNF‘

T
0w w
o i}
Q Q
c c
e e
5 5
Q Q
o o
I_ll- s_ln I
6 8 10 12 -01 0 01 02 03 04 05 06 07 08
Score Score
| Quality—Ratio Scores at Long Deletions

= 1 T T T T T T T

£ 08

2

_% 086!

>

£ 04

@ o2 |

c

@

LI 11T

0 1 5 6 7 8 9 10 11
Score threshold
J Mlsmatch Scores al Long Deletlons
1 T ’

2 ol

g 038

g ‘

§ 06 ‘

2

£ 04

: ol

3 o |||||\||||“H H\I

c

& 0 ‘ umuml\HIIHIHH il H HH'H"““ \

0 0.1 02 09

Score threshold

Figure S9. Scores for predicting polymorphic regions partitioned by sequence type and
dependency of sensitivity and specificity on score thresholds. Truncated histograms for quality
ratio scores (A, C, E, and G) and for mismatch scores (B, D, F, and H) are partitioned by
sequence type as labeled. In A and B, red bars denote scores in short deletions and black bars
scores for longer deletions (> 25 bp). Scores for 12 bp neighborhoods for SNPs or insertions are
shown (C, D, E, and F), as are scores for conserved 25-mers (no polymorphism, G and H). The
relationship between sensitivity (bars) and specificity (solid line) as a function of score
thresholds (horizontals thin lines) is shown for quality scores (I) and mismatch scores (J). Data
are from Br-0, the accession with the largest set of deleted bases in the 2010 dataset.
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Figure S10. Schematic representation demonstrating core merging and boundary prediction for
PRPs. (A) Predicted cores C; and C, are merged where the sum of the seed lengths (green areas)
is greater than twice the length of the intervening region (red area). (B-C) Illustrations of
boundary refinement where the black lines indicate scores computed with the original window
size and the green lines indicate scores computed with a reduced window size. New boundary
regions are computed as shown in panel B, and boundary refinement is terminated in the event of
non-intersecting new boundary intervals (shown in blue, panel C). Core predictions are indicated
by red bars, with whisker bars denoting boundary regions.
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Figure S11. Large-effect SNP and PRP frequency as a function of positions that could be called
(genes included in analysis are as for Fig. 3A). (A) Large-effect SNPs normalized by the number
of positions for which SNPs could be predicted (i.e., exact and short 25-mer matches excluded).
(B) Bases included in PRPs relative to the number of possible bases by category. Differences in
total bases between A and B are due to repetitive positions being included in PRPs. In all cases,
representation for large-effect SNPs and PRPs differs among categories by Annotation,
Duplication, and Gene family groupings (P-values are from y” tests under the null hypothesis
that each category is equally represented).
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Figure S12. Minor allele frequency by SNP type and gene family where sample size for
nonsynonymous and synonymous substitutions by family exceeds 500 (data for NB-LRR and F-
box families are given in Fig. 3B). Sample size for all genes at bottom right. Subsampling and

error estimates are as for Fig. 3B.
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Figure S13. Comparison of genome-wide nucleotide diversity patterns from the array-based and
2010 datasets. Average pairwise nucleotide diversity is plotted for 4-fold degenerate
(synonymous) sites for both array-based and 2010 data with sliding windows of 500 kb (counted
from all sites) with an offset of 200 kb. GC content in each window calculated from sites called
in the Col-0 sample has been rescaled so 35% is at the bottom of each plot and 47.5% is at the
top. The content of repetitive probes in each window is rescaled so 100% is at the top of each
plot and 0% is at the bottom. Though much sparser, the 2010 dataset supports diversity patterns
seen in the array-based data, including increases in diversity flanking centromeres and peaks in
diversity in NB-LRR gene clusters. The trend for diversity from the 2010 data to be higher than
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that from the array-based data is consistent with the bias against highly polymorphic regions in
the array-based pseudochromosomes (since the exact position of potential SNPs in PRPs cannot
be determined, they do not factor into diversity estimates). Our estimates of diversity with the
array-based data are therefore likely to be underestimates, even for four-fold degenerate sites.
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Figure S14. Four-fold degenerate site nucleotide diversity excluding NB-LRR genes. Average
pairwise nucleotide diversity is plotted for four-fold degenerate sites along each chromosome
with sliding windows of 250 kb (counted from all sites) with an offset of 100 kb. GC content in
each window calculated from sites called in the Col-0 sample has been rescaled so 35% is at the
bottom of each plot and 47.5% is at the top. The content of repetitive probes in each window has
been rescaled so 100% is at the top of each plot and 0% is at the bottom. Diversity remains high
in NB-LRR cluster regions, even with these genes removed.
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Figure S15. Haplotype sharing in the FRI region. Each row represents a comparison between a
pair of accessions, with vertical lines indicating the position of mismatches from the MBML?2
data and red and open blue circles representing mismatches or matches from the 2010 fragments,
respectively. The vertical red line shows the location of FRI. The lower 18 rows show
comparisons of the Col-0 reference sequence against 18 non-Col-0 accessions (Van-0 excluded).
The seventh row from the bottom shows a long region, boxed in blue, of about 600 kb in which
Est-1 is almost perfectly identical with Col-0. Est-1 is the only other accession in this sample that
carries the Col-0 type deletion in FRI. This high similarity was previously apparent from 11
consecutive sequence fragments (open blue circles) which are identical between Col-0 and Est-1
in the 2010 dataset. The top six rows show all pairwise comparisons between the four accessions
that carry the Ler-1 type deletion in FRI. This set also shows near perfect identity at and around
FRI, which again was predicted by identity in the 2010 sequence fragments.
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Figure S16. Consistency between previously published regions of extreme haplotype sharing
and the current data. We illustrate four low frequency alleles (found in five or six of the 96
accessions) previously identified as located in candidate partial sweep regions (S36). In the
present data only a pair of accessions share the allele in each case. Identical 2010 sequence
fragments are shown as open blue dots, different fragments as closed red dots. Differences in
MBML2 SNPs are indicated by vertical lines. The location of each core allele and the accessions
that share it are labeled to the left of each row. For these low frequency alleles, we see generally
good consistency, as evidenced by the unbroken blocks of identical 2010 fragments (solid blue
line) corresponding well to regions of very few mismatches in the MBML2 data. In contrast,
higher frequency alleles are more likely to be false positives because unusually high haplotype
sharing for these alleles can span relatively few 2010 fragments. Not all high frequency alleles
identified as candidates for selection are contradicted in the present data, however, as Toomajian
et al. (§36) did identify as extreme an allele in the chromosome 5 2.8 Mb region with the same
accession composition as the second most extreme region of haplotype similarity from the
present study (Fig. S19).
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Figure S17. Regions of high pairwise haplotype sharing along chromosomes 2 through 5. Black
lines indicate regions of very high similarity between a pair of accessions (rows). Red lines
separate comparisons of one accession against the rest. Comparisons are shown only once.
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Figure S18. Two simple measures of the extent of high haplotype sharing along all
chromosomes. The upper portion plots the total length of runs of high haplotype similarity across
all accession pairs in nonoverlapping windows of 10 kb across the genome. The lower portion
plots the count (out of a maximum of 171) of accession pairs with high haplotype similarity in
nonoverlapping windows of 10 kb across the genome. For the upper portion, the location of the
best candidates for partial selective sweeps are indicated by red stars.
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Figure S19. Candidate partial sweep on chromosome 5. The second most striking candidate for a
partial sweep is found on chromosome 5, between 2.79 and 2.9 Mb. Black lines indicate regions
of very high similarity between a pair of accessions (row). Red lines separate comparisons of one
accession against the rest. Comparisons are shown only once. The accession pairs are sorted such
that 12 accessions with very high similarity are at the top of the figure. Below these 12, in
descending order, Bor-4 is very similar over short stretches to a subset of the 12, but also is
similar over longer stretches with Sha and Est-1, which in turn are similar to each other. Tamm-2
and Lov-5 are similar for a very long stretch overlapping this region. Finally, Bur-0 and Cvi-0
are similar to each other as well as to Tamm-2 and Lov-5 over short stretches. The genomic
region of highest similarity extends from 2.79 to 2.86 Mb, and includes 19 annotated loci (Table

S14).
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Figure S20. Tree of 11 sequence fragments in the chromosome 5 candidate partial sweep region
from 96 accessions. The tree was constructed with hierarchical clustering on the basis of genetic
similarity for 11 sequence fragments in the region and shows three major clades and two outliers.
One clade includes the 12 similar accessions described in Fig. S19, along with 50 other
accessions. A second clade, containing Lov-5 and Tamm-2 as well as Bur-0, is almost
exclusively northern Swedish or Finnish. The third clade is predominantly western Asian and
Russian and includes Bor-4, Sha, and Est-1. The geographical clustering of the accessions in
these clades may represent independent sweeps in each of these geographic areas. While the
similarity in the two smaller, or geographically isolated clades might be due to chance, since the
similarity was not so extensive here and the accessions involved are similar at many other loci
throughout the genome, the major clade is more likely due to a sweep, as this group is typically
very heterogeneous across the genome as a whole.
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SUPPORTING TABLES
Table S1. Accessions.

Seeds were collected from the material used for hybridization to arrays, and are being distributed
by the Arabidopsis Biological Resource Center (ABRC) under the stock numbers indicated.

Accession Stock number
Bay-0 CS22676
Bor-4 CS22677
Br-0 CS22678
Bur-0 CS22679
C24 CS22680
Col-0 (CS22681
Cvi-0 CS22682
Est-1 CS22683
Fei-0 CS22684
Got-7 CS22685
Ler-1 CS22686
Lov-5 CS22695
Nfa-8 CS22687
Rrs-7 CS22688
Rrs-10 CS22689
Sha (Shakdara) CS22690
Tamm-2 CS22691
Ts-1 (CS22692
Tsu-1 CS22693
Van-0 CS22694
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Table S2. Whole-genome repetitive probe set matches for A. thaliana.

25-mer match type Match pairs® Repetitive positions®
Exact 333,577,772 12,970,807
Inexact 305,844,001 14,510,324
Short 292,464,314 7,059,270
Union of exact and short* 626,042,086 15,537,335
Union of exact, short, and inexact 931,886,087 21,338,048

? Pairs of genomic positions with similar probe sequence by match type criteria.

® Unique positions tiled on the arrays corresponding to the various repetitive classes.
¢ MB predictions were not generated at these positions.

4 ML predictions were not generated at these positions.
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Table S3. Absolute numbers of MBML2 SNP predictions by target accession and prediction
method.

* FDRs and recovery evaluated with the 2010 dataset. For “All”, FDRs for the MB method
adjusted for differences in sequence composition between the 2010 dataset and the genome.
® Because reliable Van-0 data are not available from the 2010 dataset, error and recall rates could

not be assessed, and ML predictions were not generated.
SNPs predicted [FDR (%) : Recovery]”

Sequence Predicted by MB Predicted by both Predicted by ML
Accession type MB ML only MB and ML only
Bay-0 All 97469 [0.7:22.1] 105223 [1.6:22.7] 37798 [1.6:7.2] 59671 [<0.1:15.2] 45552 [4.3:7.7]
Coding 37919 [0.5:36.8] 39293 [2.0:36.4] 11736 [1.7:11.2] 26183 [<0.1:25.6] 13110 [6.6:10.8]
UTR-+intron 18551 [2.6:15.6] 25994 [2.1:19.0] 5291 [7.5:5.11 13260 [<0.1:10.5] 12734 [4.7:8.5]
Intergenic 40999 [<0.1:19.1] 39936 [0.9:18.9] 20771 [<0.1:6.8] 20228 [<0.1:12.2] 19708 [2.6:6.7]
Bor-4 All 94363 [1.9:21.2] 125593 [1.1:25.8] 28040 [7.9:4.4] 66323 [<0.1:17.1] 59270 [2.7:8.9]
Coding 38211 [1.5:39.7] 44821 [1.7:46.9] 8540 [6.8:8.1] 29671 [<0.1:31.7] 15150 [4.9:15.2]
UTR+intron 16462 [3.7:12.6] 17018 [1.3:14.9] 7516 [9.4:4.7] 8946 [<0.1:7.9] 8072 [2.7:7.0]
Intergenic 39690 [1.6:18.9] 63754 [0.6:23.5] 11984 [7.7:3.7] 27706 [<0.1:15.2] 36048 [1.8:8.3]
Br-0 All 88740 [1.2:20.0] 100628 [1.9:20.9] 36837 [3.2:7.6] 51903 [<0.1:12.6] 48725 [4.2:8.6]
Coding 35844 [0.6:34.8] 32054 [2.0:30.2] 14626 [1.3:15.4] 21218 [<0.1:19.3] 10836 [5.4:10.8]
UTR-+intron 15131 [1.7:12.3] 27254 [1.2:16.6] 3093 [5.9:3.4] 12038 [<0.1:9.0] 15216 [2.7:7.6]
Intergenic 37765 [1.7:17.9] 41320 [2.2:20.5] 19118 [4.3:6.8] 18647 [<0.1:11.1] 22673 [4.6:9.3]
Bur-0 All 113328 [2.6:21.5] 111401 [2.1:19.9] 48691 [5.0:8.1] 64637 [0.9:13.9] 46764 [4.5:6.3]
Coding 42427 1[0.7:37.8] 43805 [2.2:39.8] 13080 [0.8:9.8] 29347 [0.6:27.9] 14458 [6.6:11.8]
UTR-+intron 21596 [4.6:14.8] 29991 [1.2:16.1] 6092 [11.3:4.8] 15504 [1.0:10.0] 14487 [1.6:6.1]
Intergenic 49305 [3.5:19.3] 37605 [2.7:15.0] 29519 [5.6:9.5] 19786 [1.4:9.9] 17819 [5.1:5.1]
C24 All 111154 [3.6:21.2] 117308 [1.2:20.2] 43421 [8.9:7.8] 67733 [0.4:13.6] 49575 [2.9:6.9]
Coding 42932 [2.1:35.7] 41836 [1.4:32.7] 13838 [5.2:12.8] 29094 [0.3:22.9] 12742 [4.6:9.7]
UTR-+intron 20538 [3.0:15.2] 28706 [0.6:15.9] 5588 [6.3:5.7] 14950 [1.0:9.7] 13756 [<0.1:6.2]
Intergenic 47684 [5.3:19.0] 46766 [1.5:17.7] 23995 [11.6:8.0] 23689 [<0.1:10.9] 23077 [3.8:6.7]
Cvi-0 All 106197 [3.5:16.2] 144355 [1.5:18.7] 34035 [8.6:5.4] 72162 [0.3:10.9] 72193 [3.2:8.0]
Coding 47055 [1.3:29.9] 50122 [1.3:29.6] 14407 [3.0:10.2] 32648 [0.3:19.8] 17474 [3.1:9.8]
UTR+intron 18513 [5.3:10.0] 22740 [1.1:12.3] 7452 [10.8:4.0] 11061 [1.1:6.0] 11679 [1.1:6.3]
Intergenic 40629 [5.3:14.1] 71493 [1.9:17.6] 12176 [13.7:5.0] 28453 [<0.1:9.1] 43040 [3.8:8.4]
Est-1 All 92635 [1.3:20.5] 57233 [1.1:22.8] 56271 [2.6:9.8] 36364 [<0.1:15.1] 20869 [3.0:7.8]
Coding 36555[0.9:39.4] 38050 [1.1:40.5] 10642 [2.7:12.5] 25913 [<0.1:26.9] 12137 [3.3:13.7]
UTR-+intron 16638 [0.9:13.4] 14656 [0.8:14.7] 8710 [2.2:5.3] 7928 [<0.1:8.1] 6728 [1.8:6.6]
Intergenic 39442 [1.9:17.3] 4527[1.9:8.3] 36919 [2.7:11.9] 2523 [<0.1:5.4] 2004 [5.3:2.9]
Fei-0 All 93129 [1.5:19.4] 116713 [1.7:23.1] 31438 [5.1:5.4] 61691 [<0.1:14.2] 55022 [4.1:9.0]
Coding 37795 [<0.1:32.9] 47099 [2.0:36.9] 8174 [<0.1:10.2] 29621 [<0.1:22.7] 17478 [5.1:14.2]
UTR-+intron 17020 [5.6:12.0] 22322 [0.7:17.4] 6014 [17.6:3.3] 11006 [<0.1:8.8] 11316 [1.4:8.6]
Intergenic 38314 [1.1:17.6] 47292 [1.9:19.7] 17250 [3.1:5.9] 21064 [<0.1:11.8] 26228 [4.5:8.0]
Got-7 All 91736 [3.2:19.0] 77946 [1.7:19.1] 47196 [6.4:7.4] 44540 [0.9:11.2] 33406 [2.7:8.0]
Coding 37908 [1.6:34.9] 27978 [1.8:25.7] 18320 [2.6:17.8] 19588 [0.6:17.0] 8390 [4.2:8.7]
UTR-+intron 16161 [3.3:13.1] 19439 [1.1:19.0] 6322 [11.8:3.3] 9839 [<0.1:9.7] 9600 [2.3:9.3]
Intergenic 37667 [4.9:16.0] 30529 [2.0:16.0] 22554 [8.0:7.5] 15113 [1.9:8.5] 15416 [2.1:7.5]
Ler-1 All 92386 [1.9:20.0] 106602 [1.3:20.3] 36606 [4.7:7.2] 55780 [0.2:12.7] 50822 [2.9:7.9]
Coding 37567 [1.8:35.1] 33283 [2.0:30.0] 14848 [3.7:13.9] 22719 [0.4:21.3] 10564 [5.8:8.8]
UTR+intron 16448 [2.3:13.0] 21251 [1.2:16.2] 5897 [7.0:4.1] 10551 [<0.1:9.0] 10700 [2.7:7.2]
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Intergenic

38371[1.9:17.4]

52068 [0.9:18.9]

15861 [4.7:6.8]

22510 [<0.1:10.6]

29558 [2.0:8.3]

Lov-5

All
Coding
UTR-tintron

Intergenic

94938 [2.7:19.9]
39677 [1.7:33.7]
17341 [2.6:14.3]
37920 [3.7:16.9]

83075 [1.0:20.0]
44430 [1.1:37.4]
17572 [2.0:13.9]
2107[<0.1:12.8]

47153 [6.1:8.0]
11181 [5.0:9.5]

8609 [5.8:6.3]
27363 [6.7:9.2]

47785 [0.2:13.1]
28496 [0.3:24.2]

8732 [<0.1:8.0]
10557 [<0.1:7.7]

35290 [2.6:7.2]
15934 [3.1:13.1]

8840 [4.7:5.9]
10516 [<0.1:5.1]

Nfa-8

All
Coding
UTR+intron

Intergenic

95512 [2.3:21.1]
38385 [1.0:35.5]
17067 [4.6:14.4]
40060 [2.6:18.6]

112942 [2.0:20.8]
44421 [1.7:41.2]
22228 [2.5:18.4]
46293 [2.1:15.3]

33707 [6.0:7.0]

9494 [4.4:7.6]
5869 [10.4:5.0]
18344 [5.5:8.7]

61805 [0.2:14.1]
28891 [<0.1:27.9]

11198 [1.2:9.5]
21716[<0.1:10.0]’

51137 [5.2:6.9]
15530 [5.1:13.3]
11030 [3.8:8.9]
24577 [5.9:5.3]

Rrs-7

All
Coding
UTR+intron

Intergenic

93912 [3.8:19.2]
37419 [1.0:37.9]
16146 [4.5:11.9]
40347 [6.1:17.2]

79126 [1.8:20.2]
34751 [1.6:30.5]
28766 [1.8:18.3]
15609 [2.3:13.8]

47680 [8.3:7.7]
13381 [2.2:16.2]
3044 [19.2:2.4]
31255 [9.8:8.8]

46232 [0.4:12.9]
24038 [<0.1:21.6]
13102 [<0.1:9.5]
9092 [1.9:8.3]

32894 [4.0:7.6]
10713 [5.2:8.9]
15664 [3.7:8.8]

6517 [2.9:5.5]

Rrs-10

All
Coding
UTR-+intron

Intergenic

97455 [2.5:23.1]
38849 [0.3:38.3]
17822 [3.4:14.4]
40784 [4.3:21.9]

102635 [2.1:22.5]
44086 [1.7:42.3]
27691 [1.5:17.2]
30858 [3.4:17.0]

37983 [6.9:8.3]
9431 [1.1:9.7]
4177 [6.5:5.5]

24375 [9.3:9.7]

59472 [0.3:15.2]
29418 [<0.1:28.6]

13645 [1.4:8.9]
16409 [<0.1:12.2]

43163 [5.9:7.0]
14668 [5.1:13.7]

14046 [1.5:8.3]
14449 [11.1:4.7]

Sha

All
Coding
UTR-tintron

Intergenic

95660 [2.8:16.9]
40184 [1.0:37.5]
17033 [4.8:10.9]
38443 [3.8:13.5]

122145 [2.0:18.4]
50714 [2.0:41.5]
23941 [2.0:13.8]
47490 [2.0:13.3]

30248 [7.8:5.5]
8209 [3.5:10.3]
5388 [12.2:4.0]
16651 [8.5:5.8]

65412 [<0.1:11.5]
31975 [<0.1:27.4]
11645 [<0.1:6.9]
21792 [<0.1:7.7]

56733 [4.8:7.0]
18739 [5.6:14.1]
12296 [3.9:6.9]
25698 [4.5:5.7]

Tamm-2

All
Coding
UTR+intron

Intergenic

97447 [4.1:21.0]
40288 [1.3:37.8]
17413 [3.4:14.2]
39746 [7.3:18.4]

108826 [1.0:25.3]
55623 [1.4:45.7]
29288 [1.0:19.3]

23915 [<0.1:15.7]

37237 [12.2:6.5]
6223 [5.6:8.1]
3890 [11.1:3.2]
27124 [13.8:9.0]

60210 [0.2:16.3]
34065 [<0.1:29.8]
13523 [0.9:11.0]
12622 [<0.1:9.6]

48616 [2.2:9.3]
21558 [4.0:15.9]

15765 [1.2:8.3]
11293 [<0.1:6.1]

Ts-1

All
Coding
UTR+intron

Intergenic

93766 [2.2:19.0]
38333 [1.5:34.8]
16329 [2.7:10.7]
39104 [2.7:17.8]

120650 [1.1:21.9]
48754 [1.5:40.6]
23619 [0.7:13.5]
48277 [0.8:19.4]

29960 [6.9:5.5]
7878 [5.3:9.6]
5171 [7.9:3.4]

16911 [7.3:6.2]

63806 [<0.1:13.7]
30455 [<0.1:25.3]

11158 [<0.1:7.3]
22193 [<0.1:11.6]

56844 [2.6:8.5]
18299 [4.0:15.3]
12461 [1.6:6.1]
26084 [2.0:7.8]

Tsu-1

All
Coding
UTR-+intron

Intergenic

96107 [2.9:20.5]
38466 [0.8:34.0]
17241 [3.4:12.0]
40400 [4.7:20.3]

80256 [1.8:21.6]
40652 [1.7:32.4]
22922 [2.5:16.2]
16682 [1.0:17.0]

47339 [8.0:7.6]
10812 [2.4:11.3]
5590 [10.0:3.8]
30937 [9.5:9.4]

48768 [<0.1:14.0]
27654 [<0.1:22.6]
11651 [<0.1:8.3]
9463 [<0.1:10.9]

31488 [4.7:7.6]
12998 [5.5:9.7]
11271 [5.1:7.9]

7219 [2.6:6.1]

Van-0"

All
Coding
UTR-tintron

Intergenic

93532
38224
16157
39151

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
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Table S4. Effect of filters on set 2010 composition.

Mean no.
Mean no. polymorphic
Total positions per positions per
polymorphic accession accession
Total positions positions (rounded) (rounded)
Without filters 674,315 12,967 610,000 2,700
After filter 1 70,968 8,615 7,500 1,900
After filter 2 11,191 6,579 3,200 1,400
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Table S5. List of properties that constitute the input vector x' at a given position p. If not
specified otherwise Ap e {-4,...4},7 € {t,collys € {+,-},o e ZLE={'A"'C,'G'T'}

Symbol Formula Description Size

Lnax I’ (Ap,t,s)=maxI (p+Ap,0) maximal intensities for target and
e reference accession on forward and
reverse strand taken in window of
length 9

Lsee I’ (Ap,t,s)=meanl (p+ Ap,0) average of non-maximal intensities for
777 target and reference accession on
forward and reverse strand taken in 36
where o, =argmaxI’(p+ Ap,o) window of length 9
ocel

36

(0)] O (Ap,t,s)=1", (Ap,7,5)/1”, (0,7,5) quotients of maximum intensities at
neighboring positions p+Ap and the
considered position p, for target and
reference accession on forward and
reverse strand taken in window of
length 9

0> OV (Ap,s)=1°_ (Ap,t,s)/ 17 (Ap,col,s quotients between the maximum
intensities of the target and the
reference accession on forward and 18
reverse strand taken in window of
length 9

k K (Ap,0) = [kgpe (Ap,0). kL, e (Ap)] number of repeated 25mers for each
’ position in the window, (exact, inexact
and short 25mers are taken with 135
where type € {exact,inexact,short}, respect to each possible base,
dominating 25mers comprise all

dominating 25mers)

32
where Ap € {-4,...,—11,...,4}

M M? (Ap,z.5) = 6{Bi(p+Ap).seq(p)} ~ mismatches between maximum base
o call and reference sequence for target
Ly =] )
where 8{i,j} :{ . and reference accession on forward 36
0 otherwise and reverse strand taken in window of
length 9
seq seq” (o) = 0{seq(p),o} binary vector denoting the reference
base at the considered position 4
f (e S A frequency of each letter of the
/7o) Azz_w tseq(p+4).0; alphabet [1 within the 25mer 4
S S7 = _Z f,(0)-log(f,(c)) sequence entropy of the corresponding 1
oes probe
x Unass Lees Q1 02, k, M, seq, [, S 302
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Table S6. Input vector X at position p for layer 2 SVMs.

Symbol Formula Description Size
x As described in Table S5 302
b b’(a)y=6{pe p,} binary vector describing whether

position p passed filter 1 for accession 18
where O{true}=1 &{false}=0 a
c (a) (see Section 6) transformed output values of SVM 1 13
at position p of accession a
x? [X",b,c] 338
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Table S7. Number and bases included in PRPs by accession.

Accession n Cores only Cores + Boundaries
Bay-0 713 1,053,867 1,198,126
Bor-4 601 725,557 937,013
Br-0 758 1,065,389 1,294,414
Bur-0 663 847,274 1,122,014
C24 770 884,482 1,004,570
Cvi-0 1019 1,413,710 1,555,356
Est-1 320 406,850 498,031
Fei-0 674 942,816 1,088,730
Got-7 610 799,245 1,066,782
Ler-1 849 1,192,448 1,452,623
Lov-5 737 1,118,765 1,088,989
Nfa-8 801 1,143,879 1,414,009
Rrs-7 696 962,922 1,502,504
Rrs-10 605 818,190 995,484
Sha 774 1,228,239 1,508,522
Tamm-2 770 1,142,890 1,299,966
Ts-1 763 1,073,443 1,254,375
Tsu-1 628 823,264 1,044,783
Van-0 719 1,040,583 1,316,483
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Table S8. Genome-wide percentages of bases called as reference sequence by accession and

sequence type.

Inter- Pseudo- Trans-
Accession  Coding UTR Intron genic gene poson All
Bay-0 85.9 66.3 64.7 53.5 55.0 46.1 65.9
Bor-4 87.0 62.5 59.5 493 59.0 54.2 63.6
Br-0 82.3 55.1 53.0 43.5 50.1 43.6 57.7
Bur-0 86.9 71.2 70.3 59.8 58.9 51.4 70.3
C24 88.1 66.8 65.1 52.6 53.4 48.2 66.4
Col-0 92.3 70.9 69.9 61.2 75.5 81.4 73.5
Cvi-0 80.3 52.6 49.8 39.7 45.6 41.1 54.7
Est-1 89.1 66.2 63.8 53.2 61.7 554 66.9
Fei-0 84.3 60.7 58.4 47.8 51.7 46.9 61.6
Got-7 83.6 58.9 55.5 46.5 54.1 50.7 60.3
Ler-1 82.7 58.8 56.2 45.8 45.6 39.6 59.4
Lov-5 80.4 56.1 534 43.5 43.8 38.5 57.1
Nfa-8 84.7 59.9 57.4 46.4 50.0 44.9 60.8
Rrs-7 85.1 60.6 57.6 48.4 52.7 49.5 62.0
Rrs-10 88.8 67.0 64.6 54.1 60.7 53.5 67.4
Sha 81.6 55.8 533 42.8 43.8 38.7 57.1
Tamm-2 83.5 58.3 55.9 45.6 47.6 423 59.6
Ts-1 83.3 57.8 55.1 45.0 47.0 44.9 59.2
Tsu-1 88.2 64.5 61.8 51.3 58.9 54.7 65.3
Van-0 84.9 59.3 56.4 46.5 52.9 493 60.9

Positions with exact, short, and inexact 25-mer matches not included in calculating percentages.
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Table S9. Predicted large-effect SNPs and empirically determined FDRs.

Validation by dideoxy sequencing

Effect of SNP n Attempted  True False FDR
Premature stop 1,227 612 413 38 0.08
Stop codon converted to coding 198 89 59 4 0.06
Loss of initiation methionine 156 56 37 2 0.05
Splice donor:  Knockout 145 64 44 3 0.06

GT to GC* 77 27 22 0 ND

GCto GT* 14 10 7 0 ND
Splice acceptor 290 102 68 4 0.06
All 2,107 960 650 51 0.07

* Consensus-to-nonconsensus splice changes (or vice versa) are here reported here, but were not
considered as “large-effect SNPs” for other analyses.
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Table S10. Status for validation by dideoxy sequencing of large-effect SNPs.

Notes:
* Chromosome
b PreStop: premature stop codon
RevStop: stop in Col-0 not a stop in another accession
Met: initiation methionine changed to another amino acid
SA: nonfunctional splice acceptor change
SD: nonfunctional splice donor change
SD(non): consensus splice donor in Col-0 changed to nonconsensus (GT to GC)
SD(con): nonconsensus splice donor in Col-0 changed to consensus splice donor (GC to GT)
Note that, while consensus to nonconsensus splice donor changes are reported, they were not
considered as “large-effect SNPs” for most analyses (see Section 10).
¢ “False” indicates that the reference base or a third base were present.

a . Acces- Predic- b | Valida | Primers used for validation
Gene Chr. Position sion tion Effect -tion © (forward, reverse)
ATIGO1180 | 1 77140 Nfa-8 G>A | PreStop | True | Ctglicacatlicggtiaage,
getcttggeaataagatgage
ATIGO1440 | 1 159935 | Tamm-2 | T->A | RevStop | False | ‘Attlcccaacaggeaacage,
gagttcttgatggagactctgg
ATIGO1450 | 1 165397 | Cvi-0 G->A | PreStop | True | Ccacatacctetigatgtec,
atgtttacctggaagtttggg
ATIGO1590 | 1 214406 Fei-0 G>T | PreStop | True | ‘lcttggaagticaicteteg,
aaagagtgagcagtcgttagce
AT1G02300 | 1 454975 | Cvi-0 A>T | PreStop | True | lcaaaacactatggiglcge,
aagaacttacatcaccccage
AT1G02620 | 1 557507 | Rrs7 G>T | PreStop | True | Stcgicicicgaagctaaagg,
gaagaatgaaggcttctctgg
AT1G02670 | 1 576108 | Bay-0 T>A | PreStop | True | cAgaalctigagtiiigiggg,
acacgtgtcgatttcttcg
AT1G02990 | 1 683022 | Bay-0 C->T SD True | ClgCUtgcaacteatatelge,
agatccaaggatatttacggc
AT1G03300 | 1 813018 | Bur-0 G>C | PreStop | True | ‘Staalcageatcaaccatcg,
aaggagtgatcttatctgggc
AT1G03300 | 1 812120 | Van-0 T>A | PreStop | True | Ctetcttectittigteetee,
aggctaccaaggataagttgg
AT1G03420 | 1 847403 | Lov-5 G->A | PreStop | True | c@aaciggalcigagatgge,
gtcaccggaaaaagagaacc
ATIGO4710 | 1 1324306 | Ts-1 G->T SA True | 23lcctactgtglgticaggc,
ggacatcacagagctcatee
AT1G04790 | 1 1345987 Sha G>T | PreStop | True | gadatecatctecactgatec,
tettttgectetagetcettee
AT1G05220 | 1 1512239 |  Bur-0 G>T | PreStop | True | Ctatticctggaatctacceg,
acaaagcggtacaatctagcc
ATIGO0S830 | 1 1759022 |  Est-1 G->A SD True | Acticasaacaggalegligg,
aatttgacgtttgtcgatgc
ATIG06840 | 1 2103476 |  Cvi-0 C>A Met True | 89683a82a83agagcagags,
atcaaggtgggataaaaagg
ATIG07025 | 1 | 2157705 | Fei-0 C->T | PreStop | True | 2ggdalctcagglgacaage,
atggtatatgaggcatggagc
ATI1G07280 | 1 | 2239701 | Cvi-0 G>T | PreStop | False | Cdlicticaatggttaagacg,
tgtgcgtaattagcaagaagg
ATIGO7330 | 1 | 2253513 | Cvi-0 C->T | PreStop | True | ‘gacicteatgaaccigaage,
CttCtCtagCttCtCaCtthC
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ggtacgtttcaccttaaacce,

ATIGO8300 | 1 | 2615115 | Rrs-10 C>T | PreStop | True
aacatcttgcatccatatccc
ATIG09140 | 1 | 2942889 | Rrs-7 T>C | RevStop | True | Cagacagagtiicegec,
atcgaattctccagtttcacc
ATIG09320 | 1 | 3012230 | Rrs-7 T>C Met True | ‘cottdicigaggaagategg,
gCtaCaaCCtCntttagCCC
AT1G09400 | 1 | 3033678 | Cvi-0 T>G | RevStop | True | 2cAtictacacatigeticeg,
gtcagtgagattttcgagtgc
AT1G09950 | 1 | 3240916 Sha T>A | PreStop | True | ‘adggaagaaacgagaagec,
gagatttcgecctegtge
ATIG10210 | 1 | 3349671 | Br0 A>T | PreStop | True | Sittccgatcgtitatgtice,
acattctcatgtcgaagatgg
ATIG10540 | 1 | 3476423 | Ler-l A>G | SD(on) | True | 'Btatgtceetgtagactgtice,
ttgatgtgtgcagtacattce
ATIG10570 | 1 | 3490724 | Bay-0 C->A SD True | ‘ddtglcanaaggtgagacce,
caaagatggaagaaaaacgc
ATIGI0660 | 1 | 3532017 | (24 A>G SA True | CCictcaatcticgaatetee,
gegtigtetictictettge

gtctecgtgattggtagttee,

AT1G10680 1 3541086 Tamm-2 T->A PreStop True
agaggaattcagctatctgge

getetggacatagcetactagaatec,

ATIG10880 | 1 | 3624082 | Bay-0 C>A | PreStop | True
acaggcaatggagttaaaagg
ATIGI1160 | 1 | 3738010 | Bur-0 T>A | PreStop | False | ‘gatgagecticigtageg,
agtacctgaggcatgttatcg
ATIGI1180 | 1 | 3747407 | Bay-0 G->A | PreStop | True | Stiticlggaatatcategee,
acagtgccactaaaaccagc
ATIGI1925 | 1 | 4026309 | Bro C->T SD True | 8fAcaaglactagaccgtiatgtaage,
aaatatggttggggogatage
ATIGI2350 | 1 | 4200106 | Rrs-10 C->T | SD(con) | True | ‘ttatetcaatgctigtegg,
gagaatggagaaggagagage
ATIG12660 | 1 | 4311015 | Bay-0 C->T | PreStop | True | Cl8diliglggatgaateieg,
acttactcggattttggatgg
ATIG12700 | 1 | 4325389 | Fei-0 C->T | PreStop | True | llclgcatacaatacceatee,
gagatacttctttggccttgg
ATIGI2700 | 1 | 4325709 |  Fei-0 T>A | PreStop | True | Cl@aaaaggctaatigeage,
tcgtgttagatttctgcaage
ATIGI3430 | 1 | 4607001 | Fei-0 A>T | PreStop | True | 8ticaacgatcaaaacactcg,
aatagctctgtgcatggtcc
ATIG13490 | 1 4624903 | Rrs-7 C>A PreStop | False | SAcacataacacacaaagaage,
tttgaggttgtagttgatgteg
ATIGI3S510 | 1 | 4630397 | Res-7 G>T | PreStop | True | 2ictagctetitiegtitgec,
cgaggtgtttgtcagagtacc
ATIGI3770 | 1 | 4723657 | Cvi-0 G>A | PreStop | False | 2gdatttetcteactglitgee,
gaagctccaacaccatttage
ATIG13780 | 1 | 4725412 | Tsu-1 A>T | PreStop | True | StHgaagcittcglaticge,
ttetctttggtaagteetecg
ATIGI5165 | 1 | 5218613 | Cvi0 C->T | PreStop | True | Codatasacacgagggtatgc,

tgcactttattacaaggtgtgg

ATIG15590 | 1 5368416 Sha T>A | RevStop | True | ‘cl8taagggaagglataggagg,
cgtatctttcagtttcccacc

cttctattgaggctttggagg,

ATIG15680 | 1 5394482 | Nfa-8 A>T | PreStop | True
ttcatgatgcgtacatatcce
AT1G16025 1 5501643 | Bur-0 G->T SD True | Accaglaaagagaacggagg,
CaCatCtCaaatCCaCaaagC
ATIG16260 | 1 5559780 C24 G>T | PreStop | True | c8tftttgtectigatiiee,
agaagaggtccttgcagtagc
ATIG16260 | 1 | 5561781 | Tsu-1 G>A | PreStop | True | cdteccaceattigtaace,
gagagagagagagcaaatggg
ATIG17120 | 1 | 5851958 |  Ts-1 T>C Met True | CtHaggtaggteecteg,

caacagaaccaaagctaagcc
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ATIG17450 | 1 | 5988638 | Rrs-7 A>G | RevStop | True | 2daaccticcaaaactcace,
tgtctctatatacggtggttec
ATIGI7890 | 1 | 6155588 | Est-1 A>G Met False | Ecggatlicictaacataaacg,
tggaaaagtaagcgaaatgg
ATIG18200 | 1 | 6264406 | Bor-4 C->T SA True | ‘2acgtaacctitfetgetee,
tgaagaagcgatagtgaatge
ATIGI8410 | 1 | 6342093 | Bur0 C>T SD True | Mcticgletctgtageg,
ctgagagctgtgagtctgagg
ATIG19060 | 1 | 6582314 | Cvi0 T>A | PreStop | True | ‘g2igtclictagatacgcgg,
gtactctgtgcaattcaaaagg
ATIG19090 | 1 | 6591086 | Br-0 G->A SD False | CAgcticagigattaaaaccg,
gctccaagagaagtaagaatcg
ATIG19490 | 1 | 6752771 | Est1 A>C SD False | 822glagegaaticaaglggc,
agaatgagaatttgaggaggg
ATIG20320 | 1 | 7034392 | Bor-4 C->T | PreStop | False | ‘clgcgtaagatitigactce,
cttgccttaacgagagaaage
ATIG20370 | 1 | 7051889 | Ler1 C->A | PreStop | True | 8gacacactgasacaaatglce,
ggtttaaaggcagtcatgagg
ATIG20400 | 1 | 7074743 | Tsu-1 G->A | PreStop | True | 'ciiclecttaacatcgtece,
agttttctcaggattcttcge
ATIG20730 | 1 | 7198419 | Rrs-10 C->A | PreStop | True | 2d3cgacgggaglatcatage,
ataatctcctgctcatctcee
ATIG20750 | 1 | 7204510 | Van-0 C->A | PreStop | True | Citgticasaggtgactetge,
gttaaaagggaagctgaatgc
ATIG21060 | 1 | 7371789 | Bur0 T>C Met False | Attictegeteattticee,
ttgctcagaagaaactaaccg
ATIG21170 | 1 | 7418334 | Bur0 T>C | SD(on) | Tre | cltagagaatigatgeaccg,
aagaattttgtccaggagtgg
ATIG21312 | 1 | 7463716 | Got-7 C->A | PreStop | True | Segatacttccctictigage,
tttatcacaggatgaggatcg
ATIG21860 | 1 | 7671207 | Rrs-10 G>T | PreStop | True | 2cicatatcgctealcigige,
aaatgaccgttataccaaccg
AT1G21990 1 7742095 | Bur-0 T->C Met True | 238cctaaagaacagegace,
tttttcctcaacctcatctgg
ATIG22010 | 1 | 7749757 | Lerl C->A | PreStop | True | Sicganaaagtatecatcaage,
atgttccagttaggctcttcg
AT1G22080 | 1 | 7794188 Sha T>C SA True | 28Actglgggatetetttige,
aacaagcaagaagaacagce
ATIG22290 | 1 | 7877497 | Bur-0 T>A | PreStop | True | Stadcaacaaccaacatigec,
ggggtacaagaatgtgattage
ATIG22570 | 1 | 7978280 | Cvi-0 G->A | PreStop | True | c3adticagctaaaateceg,
aagattacgttagcgattccg
AT1G22980 | 1 8133384 | Bay-0 G>A | PreStop | True | 2gcdactictatiigetcagg,
tcgtacacggttctgttaage
ATIG23250 | 1 | 8255344 | Rrs-7 G>A | PreStop | True | l8UStgtigtigatcge,
agaaccttacgatttcatcgg
ATIG23300 | 1 | 8265079 | Got-7 C->T | PreStop | True | Rgicligagggtictigage,
ggttatagcagcgactgtgc
ATIG23450 | 1 8326560 |  Br-0 C->A | PreStop | False | Cl88ttigglggaaaaage,
agtgtcaatcatgtggtctgg
ATIG23560 | 1 | 8352793 | Cvi0 A>G | RevStop | True | !gcagagaagticcacacg,
gecactttcttggtacatacg
ATIG23590 | 1 | 8360504 | Got-7 G->A | PreStop | True | ctetccaaagtiticetiec,
acactacccccatcactaacc
ATIG23670 | 1 8373651 | Rrs-10 C->T PreStop | True | Sdicticgattagagectigg,
acagagaagcacgtgaggg
ATIG23670 | 1 | 8375769 Sha G>A | PreStop | True | lcgtiggittgtgatettace,
tactcctccaccattacctce
ATIG23770 | 1 | 8405903 | Cvi0 | G->T | PreStop | True | Clocacaacatsaacactice,
aaattcgggtatagagggtce
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ATIG24150 | 1 | 8549508 Sha T>A Met True | 2actacteigeictiacaggeg,
cacagccctcaagatatttcc
ATIG24250 | 1 8589214 | Bor-4 A>T | PreStop | True | 23gagcttaageatitccce,
tggaagatgtaaaggcatacg
ATIG24490 | 1 | 8679693 C24 C->T | PreStop | True | lclatgtacaccgatctigge,
tgttgtgtcgatagaagtgge
ATIG24490 | 1 | 8681651 | Lov-5 G->A | PreStop | True | 'M8ltaaglcliggageige,
gaactttggtggagaaaacc
ATI1G25310 | 1 8874160 | Bay-0 C->T PreStop | True | Sddacanacgaagaacigage,
aaggaaattacacccaactge
ATIG25410 | 1 | 8914954 | Tamm-2 | C->A | PreStop | True | 2ccttaggleagageagateg,
tcteattcttctetecttece
ATIG27490 | 1 | 9546696 | Ts-1 C>T SD True | 23g3aacgageaagatiglee,
tcacgttgattgatictaggg
ATIG27570 | 1 | 9575585 | Van-0 A>T | PreStop | True | 26ccagittaaccgaactee,
gtaaaaccaggtacgaaaccg
ATIG28020 | 1 | 9769424 | Bor-4 G>T | PreStop | True | 28Acggtticatitgatetee,
atcaaacttgagtggcatacg
ATIG28500 | 1 | 10019611 | Bor-4 G>C SA True | ECtaticctttgeagaaaace,
aagagaaatccaatcagtggc
ATIG29355 | 1 | 10275525 | Van-0 G>C | RevStop | True | S8l3gangaggaaaatealgc,
atctggaaaaggagaaacacg
AT1G29480 | 1 | 10318093 | Nfa-8 A>T | PreStop | True | dacetattictectigieeg,
agacactctttcgaagaagcc
ATIG29580 | 1 | 10338606 | Rrs-7 A>G SA True | 23flcgagageaagagaalce,
gttaacacttgtcgaaatggc
ATIG29730 | 1 | 10401966 | Rrs-10 A>G | SD(mon) | True | dtaaagcticacaaggticgg,
agaacgaggtattgaattcgc
ATIG29870 | 1 | 10458751 | Rrs-7 G->A | PreStop | True | 'goatgaatcetcacctiacg,
ttgagcaccaagtttcge
ATIG30000 | 1 | 10510092 | Rrs-7 A>G | SD(mon) | True | 2g%aglgagegaaaatcge,
taggtatgcttcttgectgg
ATIG30020 | 1 | 10516322 | Ler1 T>A | PreStop | True | gagctctiigetitigactee,
tcacagagttatgatgcagcc
ATIG30160 | 1 | 10606449 | 24 A>T SA True | !Ctictgcaataatgtctegg,
cataggggttcaaatagtcge
AT1G30170 1 10608668 |  Rrs-7 A>T PreStop | True | Siggglgactceacaaage,
tcttcttggacacacaagacc
ATIG30690 | 1 | 10887810 | Lov-5 G->A SD True | !cctictetgcatanagetee,
cagaatccaatttcaactctge
ATIG31270 | 1 | 11178339 | Ler1 C->T | PreStop | True | tccatgtegatgaggtateg,
ggttcetetectetacacge
ATIG31530 | 1 | 11282402 | Lov-5 C->T SD True | ‘gAgcticcatgtitetaice,
cgagtcgtctcttacaacacc
ATIG31790 | 1 | 11395138 | Cvi-0 T>A | PreStop | True | Cdlcigactcaaatcegage,
gaaaggtgctttcaagattce
ATIG32140 | 1 [ 11562956 | Rrs-7 | G->T | PreStop | True | Sticttctotttectttiees,
tggacagattcttcctetge
ATIG32140 | 1 | 11564656 | Rrs-7 A>T | PreStop | True | 2Ctacgagetigetigagtes,
aagtaaaaccctagtgaggaagg
AT1G32390 | 1 | 11688605 | Est-1 T>A | PreStop | True | CAtacaggagtiigeticec,
ttggaggatgctaaggacg
ATIG32480 | 1 | 11741855 |  Ts-1 T>A | PreStop | True | ‘BActccaaatctclatggec,
caatgtagtgccatttattccc
AT1G32850 | 1 | 11904086 | Est-1 T>A SD True | 23Agaaaaggigleticiege,
gaccattagataaggtccctce
ATIG32880 | 1 | 11914302 | Br0 A>T SD True | Scdlccagacactitangalgg,
tcgatgaaagtttccctaage
ATIG33390 | 1 | 12103921 | Lov-5 C->T SA True | UBtaatagegacgatacatee,
gtacgattatggcaagtgtgg
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ATIG33530 | 1 | 12160729 |  Ts-1 C->A | PreStop | True | 'S88A1agalgligigacagg,
actggtaaggagaaaccaagg
ATIG33540 | 1 | 12162329 | Ts-1 C->G | RevStop | True | Stalctagcgataaccggige,
gacatttgccactatcaaage
ATIG33600 | 1 | 12182184 | Sha A>T | PreStop | True | 2cdtggticticaacctageg,
tcttgaggtttaaagtgctge
ATIG35610 | 1 | 13143486 | Bur-0 C->T | PreStop | True | Eccticgtagaagateaaace,
cccatttttatctccacatce
ATIG35610 | 1 | 13143979 | Got-7 G>A | PreStop | True | S8%itegagatanaaatgge,
catgaaaatgtttgggatgg
ATIG35770 | 1 | 13275302 | Got-7 G>T | PreStop | False | 2adacgagatattaccicege,
tactcggaataggaaaggagc
ATIG35770 | 1 | 13274360 | Lov-5 C>G SA True | SAcCctaccaaatecattace,
gtccatgattcctaggtgage
AT1G35860 1 13333426 | Tamm-2 C>A SA True | Sc8dactgaagagacaaage,
accaggtctagttttccatge
ATIG36230 | 1 | 13613685 | Tamm-2 | C->A | PreStop | True | ‘addacaagtcgeaacctacg,
aagggatgttagggttaatge
ATIG36920 | 1 | 13984917 | Br-0 G>A | PreStop | True | ‘clcactactgctgaagglce,
tacttacgcttcttgaaaccg
AT1G37037 1 14069393 | Nfa-8 G->A PreStop | True | Siadgacaaagacigaaacgc,
cgagagtgattacaatggagce
ATIG37150 | 1 | 14177689 | Br0 C->T SA True | CAtagttticticggaccage,
acattcacattgaggtttggg
ATIG42460 | 1 | 15916354 | C24 G>T | PreStop | True | Claagalcaacacacaatgec,
ggtcactctcgaagctaaagg
ATIG43760 | 1 | 16531997 | Br-0 G>A | PreStop | True | Sttacatcalcatecatgeg,
ctecttcetttcaactcatee
AT1G43760 1 16531835 | Rrs-10 T->A PreStop | True | StBagcasasagacgagace,
ctgccaagaagtgttgtaage
ATIG43920 | 1 | 16662874 | Bur-0 A>T | PreStop | True | Ccglicticegigtatiage,
caatgcatacaatacaagctcc
ATIG44880 | 1 | 16958421 | Tsu-1 C->A SD True | StEAUEMEIcaggtlige,
agcatctcattcgttgttagg
ATIG47270 | 1 | 17329486 | Est-1 A>T | PreStop | True | lcctetetictegtiicteg,
tgttcagactcaatcctttgg
ATIG47660 | 1 | 17537619 | Tsu-1 A>G | SD(non) | True | 88'&ctgageagagitatatee,
tcatgtcgcagttccage
ATIG47800 | 1 | 17604506 | Br-0 T>A | PreStop | True | 288tgtttacgtiateticeg,
ccctcacatcaaatctcace
ATIG48060 | 1 | 17732600 |  Cvi-0 A>T | PreStop | True | Sticadacctitacgcaaace,
tcttttcaccctctaaaacce
ATIG48090 | 1 | 17749200 | Lov-5 C->A SD True | 2838atlcagaagaageelge,
caaagctacctccagatttcc
ATIG48730 | 1 | 18024007 | Rrs-10 A>T | RevStop | True | ‘tigecceatittatcage,
gagatcgtgagtcaagaggc
ATIG48880 | 1 | 18085308 | Rrs-10 T>A | PreStop | False | Saaggeticaatigetiagg,
cttacgtttcgaaaagcttcc
ATIG49015 | 1 | 18138734 | Rrs-10 G>A | PreStop | True | ‘caagaaccageelaaaaagg,
ctacatctcaagcttatccacg
AT1G49250 | 1 18227924 | (24 A->C RevStop | True | 2gAcaagaalccagaggaage,
tgagtggcagatgagataacg
ATIG49640 | 1 | 18379703 | Bur-0 G->A | PreStop | True | S3gtgtecticetetictice,
tacgacgattcatggtctgc
ATIG49920 | 1 | 18486977 | Got-7 C->A | PreStop | True | '8gdtagactglgaaaatgcec,
taagagagacggagaaggacg
ATIG50870 | 1 | 18858990 | Cvi-0 T>G | PreStop | True | 28ttitagecaacaatggage,
actgtctcatggtagggttcc
ATIGS50870 | 1 | 18858988 | Fei-0 G->A | PreStop | True | 2gtiagecaacaatggage,
actgtctcatggtagggttce

Sé61



Clark et al.: Supporting Online Material July 16, 2007

ATIG51480 | 1 | 19097902 | Van-0 C->A | PreStop | True | S8tccgataiggagiiage,
ttggagattaaggtggagagg
ATIG51520 | 1 | 19112148 | Van-0 A>T | PreStop | True | Stttegtgaaacaatageage,
gagagcacaacaacaacaacc
ATIGS1530 | 1 | 19115127 | C24 G>T | PreStop | True | 2cAdtccciccanaglaatge,
gacttgagatgggaaatgagc
ATIG52060 | 1 | 19362907 | Van-0 G>C | PreStop | True | ‘dlcggagagaaataaaccce,
acaaggagggagagacagagg
ATIG52590 | 1 | 19593295 |  Ts-1 G->C | PreStop | False | 28cgagaacttacagaggage,
gagaccatgatcgaaacagg
ATIG52615 | 1 | 19604329 | Tsu-1 T>A | PreStop | True | 2820Egglctlatggilige,
cagtcatattggcgatagtgg
ATIG52770 | 1 | 19660604 |  C24 A>C SA True | flcictegtegaagetetee,
tgtgaaccagaaggattaggg
ATIG52810 | 1 | 19671271 | Van-0 G>T | PreStop | True | t&ctictgaagagetitice,
tttctgtetgtatgagectee
ATIG53265 | 1 | 19865082 | Got-7 C->T | PreStop | True | StG8gagtgacattaaanacg,
cacgaaatgaaacaatctcg
ATIG53265 | 1 | 19865081 | Lov-5 C->T | PreStop | True | S'g8gagtgacatiaaaaacg,
cacgaaatgaaacaatctcg
ATIG53930 | 1 | 20144081 | Br-0 A>G | RevStop | True | !B8cgagaagaatagatiaicg,
ggagaatcgtcttagaggtgg
ATIG53950 | 1 | 20151365 | Cvi-0 C->T SD True | 23cclcagatgtggacaaacc,
ctgagtccaactccagatacg
ATIG53990 | 1 | 20155881 | Fei-0 C->A | PreStop | True | CAdadgeggliticteaagage,
aaggactgttgattctttcgg
ATIG54100 | 1 | 20199902 | Lov-5 G->T SD True | fgCictictitgacgacage,
taatccccttagetttgttge
ATIG54170 | 1 | 20225041 | Br0 G->T PreStop | True | 2ddgaaatgagatcageacg,
ttaaaacagtaCCCaCaaCCg
ATIG54430 | 1 | 20320912 | Br0 A>C | PreStop | True | Scdtaccalcgacatatagee,
agtgcatcacaaatcatctgg
ATIG54430 | 1 | 20320953 | Ler1 G->A | PreStop | True | Scdtaccalcgacatatagec,
agtgcatcacaaatcatctgg
ATIG54760 | 1 | 20437795 |  Cvi-0 C->T | PreStop | True | E8lcacattatctaagegteg,
tagagCCCttCaCaCttttCC
AT1G55010 | 1 | 20520923 |  Br-0 C->A | PreStop | True | 2agtttgtaccaccattacee,
tcctgattttggatattgeg
ATIG55380 | 1 | 20681942 | Nfa-8 G>C | PreStop | Tre | 'S38atagtegtageteglag,
caaaggcaagcaattaaagc
ATIGS55535 | 1 | 20737467 | Bur-0 A>G Met True | Sicctagigatecgattageg,
taatttggectcaatcttgg
ATIG55650 | 1 | 20802142 | Lov-5 C->T PreStop | True | S°gaanagicgigaggalgg,
gatgttactttcagaaacggc
ATIG56460 | 1 | 21153070 | Est-1 T>A | PreStop | False | 2Ccticccagaagaactigg,
ctgggttacttggttaggtcc
ATI1G58235 1 | 21584285 | Br0 G->A PreStop | True | Acggagaagetagacaagage,
tctaaagtcaccagaaatccg
ATIG59620 | 1 | 21907322 | Nfa-8 C->T PreStop | True | Ctaltgsgtacacgaaaggc,
atttgcttaccaagctcttcc
AT1G59620 | 1 | 21908208 | Rrs-10 C>T | PreStop | True | g8agatligaaacalgteactige,
gggagagagaggtatttcage
ATIG59660 | 1 | 21929217 |  Fei-0 C->T | PreStop | True | Ciclcagtaggactiggagge,
aaaccctgttgtgtttgtgg
ATIG60380 | 1 | 22250997 |  Sha G>C | PreStop | True | 8tciectecgactitateage,
gtttgagatttgcttcatccg
ATIG60540 | 1 | 22307503 | Cvi-0 T>A | PreStop | True | ‘goicatigaaageatcge,
atactgtgttgcaggatctgg
ATIG60540 | 1 | 22306407 | Van-0 A>T | PreStop | True | 2gdglictgatcaacaatgec,
ctcagaagacaacctcacage
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ATIG60630 | 1 | 22338795 | Tsu-1 G>C | PreStop | False | Cticaataccletetcatcge,
gaaaatagcagaggacttggc
ATIG61500 | 1 | 22696545 | Br-0 A>C Met True | B8gRalgglatcctigaace,
gtttctatatgaggccaaccg
ATIG61700 | 1 | 22791564 |  Sha A>C SA True | ‘Slaatctitageccettige,
cggatttctccatagetge
ATIG61730 | 1 | 22798151 | Sha G->C | PreStop | False | Stifasagegatigicticee,
tattcccaaacacttttgec
ATIG61870 | 1 | 22869757 | Bur-0 A>C | PreStop | False | ticggctttatecetitce,
aagatccagatcgtatcctcg
ATIG63190 | 1 | 23435597 | Est-l G->T SA True | CAAdacaaacaatacgaggec,
gtgaagtcgatatcaaaaccc
ATIG63350 | 1 | 23500878 | Rrs-10 G>T | PreStop | False | cClctitagacaccacaacce,
gaaagctcaaaagagaggagg
ATIG63350 | 1 | 23498602 | Tsu-1 A>T | RevStop | True | Scadtagtagagticagtgec,
atctgaaaaagcttccacteg
ATIG64020 | 1 | 23755420 | Ler1 T>A | RevStop | True | CUtBlaacegatccatgage,
tccteggatettcttctatcg
ATIG64030 | 1 | 23756801 | Nfa-8 A>T | PreStop | True | 21agalcecgaacaaggice,
gtcetcaggcettecttace
ATIG64100 | 1 | 23796842 |  Sha C>A | PreStop | True | 2@aaggaatgeaactictce,
tgcactttttccacagaacc
ATIG64600 | 1 | 24002245 | Rrs-10 | G->A | PreStop | True | S2atcatattecciecatice,
gtcttgtgcactgtttgttgg
ATIG65370 | 1 | 24288903 | Tsu-1 C->A | PreStop | True | 2lcagtatcatcealcaagec,
aagggatttatcgtggaagg
ATIG65510 | 1 | 24363424 | Rrs-10 G>T | PreStop | True | CClctcaagttanagiegtee,
tttgacgatctacacaatcgg
ATIG65990 | 1 | 24575691 | Est-1 G->A | PreStop | True | dfttccacaagealctagee,
ttgatgtgtctccacactgg
ATIG66020 | 1 | 24582402 |  Ts-1 C->A | PreStop | True | Cicagtgtaccteageatigg,
tatagcctcaggaagagacge
ATIG66360 | 1 | 24755730 | Nfa-8 C->T | PreStop | True | S8lcattigaatitcgtagec,
aacctgtcectatcgtacace
ATIG66380 | 1 | 24762151 | Got-7 T>A | RevStop | True | ‘cEatgtatacgtaggiggtee,
tCtCtCCathaaCaaattCC
ATIG66490 | 1 | 24813247 |  Est-1 C->T PreStop | True | Stcttetttectittgece,
tactgctgagagatttggacc
ATIG66650 | 1 | 24863921 | Nfa-8 A>T | PreStop | True | Slcccantgatatgatctaacg,
cgctacacacaaagtgagtcc
ATIG66950 | 1 | 24981902 |  Ts-1 A>G Met True | dlccicaattatatetgeege,
tCCatgtCatCttCCtCCC
ATIG67270 | 1 | 25188660 | Nfa-8 C->A | PreStop | True | 2ttccagcticticagtigg,
ggatattcctcagtctatgeg
ATIG67900 | 1 | 25471280 | Lov-5 A->C SA True | Algdactitictictggteec,
cttcagaggacacacatctge
ATIG68585 | 1 | 25761087 |  Fei-0 T>C | RevStop | True | ‘tettctitectcteacge,
aatctctggcaacaaagtgg
ATIG68740 | 1 | 25818109 | Bor-4 G->A | SD(con) | True | ‘Rgtatcctegetittege,
taatctttgagtgttggotog
ATIG70620 | 1 | 26631437 | Rrs-10 G->A SA True | 'Bl8E8MIctigtaactce,
ctactccacttgtggtatggg
ATIG71150 | 1 | 26832176 | Cvi-0 A>T | RevStop | True | 2ECtiegagcttgtetitace,
agctgattcatgcattgtagg
ATIG72060 | 1 | 27122397 | Ler1 T>A | PreStop | True | CA88Agaagcaganaictice,
gaaatcgatgagtggoaggo
ctctctecttcatatttcgec,
ATIG72250 | 1 | 27198554 | Sha G->A SA True | oo ettitctoctas
ATIG72300 | 1 | 27224626 | Lov-5 C->T Met True | SEAAgtaacacgatiticagg,
tggtctgactattcectttgg
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ATIG72320 | 1 | 27236199 | Ler1 C->A SA True | Stticclgaaaaagatacacee,
titggootctgtaaatttgg
ATIG72450 | 1 | 27277998 |  Ts-1 C->A | RevStop | True | 2cgcaaatccatcactgg,
acacggtagtcatcttcctee
ATIG73570 | 1 | 27656670 | Got-7 T>G | PreStop | True | lctattgaggtiggesteg,
atctccaataagcaatgcagce
ATIG74170 | 1 | 27895323 | Nfa-8 G->A | PreStop | True | ‘Atgcatigaaccaacaacc,
ggtaatcctcttctetgtgge
ATIG74170 | 1 | 27897749 | Tsu-1 G>A | PreStop | True | CRdlictitaccagaaaggge,
ttcaatagcaggatctttccc
ATIG74280 | 1 | 27933741 | Rrs-10 T>C | SD(mon) | True | S"Elgattgicatigtiges,
tgacacactgttagaggtcee
ATIG74310 | 1 | 27942450 |  Ts-1 A>T | PreStop | False | ctitatecticteccttice,
caagcccatgttagctagagg
ATIG74420 | 1 | 27971690 | Rrs-10 T>A | PreStop | True | 2Alctcagetigagecatage,
ccttctgagttgttctgatge
ATIG75790 | 1 [ 28458794 | Tamm-2 | C->T | PreStop | True | Sicisaicaticettianacce,
agatatggatttggagettgg
ATIG76170 | 1 | 28590296 | Van-0 A>G | SD(mon) | True | 'gWicegctatateatetec,
tattgatgaagggataacgge
ATIG77250 | 1 | 29026055 | Br-0 A>T | PreStop | False | ‘Stegtaatactigtgtggec,
ttgaagcagttctacactggg
ATIG77300 | 1 | 29053696 | Rrs-10 A>T | PreStop | True | !Ctetaaagcacticettige,
atgttgatgattgagccatcc
ATIG77410 | 1 | 29095381 | Bur-0 G->A | PreStop | True | 8@dlclcccattaacaaagec,
gaatgtagccttcaacactgc
ATIG77880 | 1 | 29291787 | Rrs-7 C->A | PreStop | True | 23gcaatgactcaaacaglgg,
agaagaactgtgttggtcgg
ATIG78640 | 1 | 29586879 | Nfa-8 C->A Met True | (MAggaacglcgacaatagg,
tagggggatagagttttgacc
ATIG78840 | 1 [29645602 | Bur-0 | T->A | PreStop | True | CRcacatasaaatgcticee,
agcattacatcattgctgagg
ATIG79670 | 1 | 29981783 | Cvi-0 C>T | PreStop | True | ElEAAatEtgtgtetaatege,
tctaaaagggaagaaacgacc
) } gcttccaaagacatgaactce,
ATIG80310 | 1 | 30201202 | Bay-0 C>T | Prestop | True | B0 e
ATIG80960 | 1 | 30422814 | Rrs-10 A>T SA True | £28la8gaanagageatigge,
ttgatcatcatcttctcgacce
AT2G02440 | 2 639159 | Lov-5 G->A SA True | B8tgatiglgeatgletice,
tcetccactetgtttcatge
AT2G02710 | 2 758925 | Bur-0 T>A | RevStop | True | Cictigagtgcacatactcge,
catctcaccagttcgtaatge
AT2G03540 | 2 1074480 | Tsu-l C->T PreStop | True | lcagalcgaactactcaacgg,
gagatcgtacatgtggotgo
AT2G04410 | 2 1534270 | Got-7 A>T PreStop | True | 882agaagaagaagaagagalgc,
atcttgaacagtggatagggc
AT2G04580 | 2 | 1599855 | Bor-4 C->A | PreStop | True | 2dagtaaglcactcticggeg,
gcagatgaagaaagcataagg
AT2G04580 | 2 | 1600097 | Bor-4 T>C SA True | SAdgacaaccalglatgetee,
gatgtagagcagaagaagagacg
AT2G04930 | 2 | 1734151 | Got-7 C>T | PreStop | True | 2icalcaacaatcaccactce,
tttacagctaagcaacgaagce
AT2G05420 | 2 | 1984165 | Bay-0 T>G | PreStop | True | ‘cactctgatcaaticgige,
tttagttgggagagttggtce
AT2G05970 | 2 | 2308681 | Tsu-l C->T PreStop | True | S8tageccatattaacaatactacg,
ctattgttgccaaagacatce
AT2G06500 | 2 | 2581973 | Tsu-1 C->T SD True | SAgtataaccectgtataateee,
cgtgcttcaaagtacttctce
AT2G07170 | 2 | 2977827 | Cvi0 C->G | PreStop | True | UPg0gtatecagtogagege,
gtcaagaagctcaacaagtge
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AT2G07320 | 2 | 3039630 | Bor-4 C->A | PreStop | True | Cicdaatglaatageagitiiceee,
taaatagggaaagcgcatgg
AT2G07320 | 2 | 3041295 | Tsu-1 G>C | PreStop | True | S88catgttigittaagage,
caaacccgatataagtgaccce
AT2G07760 | 2 | 3585801 | Nfa-8 G->A | PreStop | True | 2gAagacatgactiggaateg,
tgaatcttacttcttcgetgg
AT2G10440 | 2 | 4022430 | Van-0 G->A | PreStop | True | 883lganacgtlagacteiige,
atttcctecttctcaaacage
AT2G10850 | 2 | 4284188 | Est-1 G>A | PreStop | True | CEl8ictaccticatagloge,
aatgtcaagaggtgaaatccg
AT2G10965 | 2 | 4331981 | Bur-0 C->A | PreStop | True | g2gttageetgaacaagetec,
CtatCtCCCttCatCtﬁCCg
AT2G10980 | 2 | 4344364 | Bor-4 G->A | PreStop | False | Stcgalgatgligaacaage,
gtgatgtacatttgaatcacgc
AT2G11360 | 2 | 4538583 | Fei-0 C->G Met True | (BRAdacaacalliggagee,
tggcaaattgtactgttacgg
AT2G12875 | 2 | 5296636 | Got-7 C->T SD True | UAlcatctecggatictice,
gaagaagggaatgattgttgg
AT2G13430 | 2 | 5598247 | Est-1 C->T | PreStop | True | 288gacaalcatcaateaace,
tgatgaattctcttgtcgtec
AT2G13500 | 2 | 5635225 | Bay-0 G>T | PreStop | True | 2Ac3lgetceatgtgtiaige,
agcaatctgtgtagaagtgec
AT2GI3510 | 2 | 5637217 | C24 G->A | PreStop | True | 'ogtgettaacgetictiagg,
ttgaactccacctccaagg
AT2G13975 | 2 | 5872137 | C24 C->T | PreStop | True | St&ctigtemetticge,
ggatcatgtgttcaaatggg
AT2G14000 | 2 | 5892104 |  Ts-1 G>A | PreStop | True | 'cctigtcaatectatcatee,
cttattccattgttccttggc
AT2G14020 | 2 | 5901217 | Van-0 G->C | PreStop | False | 2datagagagicgeccatage,
gaatccaataagttcgcttee
AT2G14710 | 2 | 6306368 | C24 G->A | PreStop | True | caagacelicatcaacaace,
ttatgaatgtggtagcacaagg
AT2G15420 | 2 | 6731960 | Bor-4 G>T | PreStop | True | Codgctcacegatigtce,
ggtatttcagtcgattggage
AT2G16220 | 2 | 7038304 | Br0 T>A | PreStop | True | Sttaccticctgtgtiegge,
aatctecttcttcttcgttcg
AT2G16575 | 2 | 7191822 | Rrs-7 C->A | PreStop | True | 288latggacacaaccacice,
ttatcgtcaaaatctgagggg
AT2G16810 | 2 | 7295061 | Bor-4 T>A | PreStop | True | ‘Ecccatatattateagtgacg,
agtcagagctttggattticg
AT2G17060 | 2 | 7433909 | Rrs-7 G>T | PreStop | True | 2Wcaagicacagatgglge,
aaaataaaagccactcgtge
AT2G17670 | 2 | 7682548 | Bur-0 T>C | SD(non) | Tre | Ugcacactgagtaaageg,
aagcatctgacaaactcttge
AT2G17860 | 2 | 7769387 | Bur-0 G>T | PreStop | True | CBlcagagacectaactgc,
gctgaaagtaacggttgaage
AT2GI8190 | 2 | 7922578 | Tsu-1 C->T | PreStop | True | 2Agaltgatacatecceaace,
tcatcggatttaagaggaacc
AT2G18920 | 2 | 8205161 | Got-7 G>A | PreStop | True | attetigetcatcgaaacg,
gcagaaaaatgtggtttgacc
AT2G19150 | 2 | 8314499 | Cvi-0 G>A | PreStop | True | EcUtggaaageaaaagec,
ctcctaagagttgaaacttgtgc
AT2G19600 | 2 | 8489425 | Bur-0 C->T | SD(con) | True | ‘cltegctattggetgtige,
gctagcagaatgtcaacatgg
AT2G19910 | 2 | 8603611 Sha T->A | PreStop | True | CCg8licalcticaaaatace,
ttttcacggtttacagagacg
AT2G19920 | 2 | 8609304 | Tamm-2 | C->G | RevStop | True | ggttactigectaacacge,
ccagaaatacaagcaggtaagc
AT2G19980 | 2 | 8634873 | Nfa-8 A>T | PreStop | True | ‘ctticadcicannacacee,
gtacggagagaatatagccge
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AT2G19980 | 2 | 8635135 | Lov-5 T>C SA True | 23taaggctictecgtaaace,
agctcttgttttgtitgagoc
AT2G20250 | 2 | 8742833 | Ler1 C->A SD True | SAccactiggaactgtgtace,
accagacaaaggtttttgagc
AT2G21790 | 2 | 9303732 | Lerl C->G | PreStop | False | 28'cccgleagtaagglatge,
cccatatcagttaggtcatgg
AT2G21800 | 2 | 9307900 | Got-7 G->A | PreStop | True | Cclctagggtceaagatice,
cttgttaaccgaacaacatgg
AT2G22350 | 2 | 9503613 | Rrs-7 G>A | PreStop | True | MEteatggcagtatggteg,
ctacttctaattcaacccgec
AT2G22440 | 2 | 9536996 | Rrs-7 A>G | RevStop | True | 2daagaggatgaticcacteg,
ccatttaggaaccaatgtgc
AT2G24600 | 2 | 10460909 | Got-7 G>T | PreStop | True | Clgctagticceaaatictee,
caatttcgccttatcaagtgg
AT2G24600 | 2 | 10459552 |  Sha G>T | PreStop | True | Clicaaglaaatetiglgece,
ggtttctgtagggtitatggc
AT2G24630 | 2 | 10479412 | Got-7 G>A | PreStop | True | CAgdlgacccaaataggaage,
acaaccgtcgaggatatgg
AT2G24650 | 2 | 10490755 | Bur-0 C->T | PreStop | True | gecaactaraaactiacacge,
tcgtgacattagcacttacacc
AT2G24830 | 2 | 10585031 | Cvi-0 G>A | PreStop | True | BRgcgtacteigataatgec,
tcttgtcgttcatcacatgg
AT2G25360 | 2 | 10811330 | Rrs-7 G->A Met True | 2888MHEUctacagiegtee,
CttCttaatCttCCCthaCC
AT2G25450 | 2 | 10838380 |  Sha G->A | PreStop | True | 2Acclcagetaagicetgtec,
ccagtgagttaaaagcattcg
AT2G25590 | 2 | 10898977 | Got-7 A>T | PreStop | True | ‘caceeticacaaagiitace,
ttcacgtacaattcaacaccc
AT2G25710 | 2 | 10960456 | Bay-0 C->T | SD(con) | True | ‘ataactcatcggttiggace,
tttcactgecteagttacage
AT2G27050 | 2 | 11555069 | Nfa-8 C->T | PreStop | True | Cclgtacgacagaaatglce,
tatagatgagtgtttggtoce
AT2G27120 | 2 | 11595997 |  Ts-1 G>A | PreStop | True | 'totiggctcgagaaaaagg,
gcatcaatctgattacaagge
AT2G27760 | 2 | 11833886 | Cvi-0 T>C | SD(non) | True | ‘gAcatetacaaaccaggage,
aaagtttgttctccaagtggc
AT2G28520 | 2 | 12222608 | Cvi-0 G>C | RevStop | True | 28tictictictigeetege,
cttctgacatttactactacggce
AT2G29525 | 2 | 12647322 | Bur-0 T>A | RevStop | False | 2cacagtigacatigiigtige,
tgtgcagttagaatggtctgg
AT2G29710 | 2 | 12707196 |  Br-0 A>G | RevStop | True | CAdtgtatgcagageaacage,
ccataacagaagaaatgcagc
AT2G29720 | 2 | 12707671 | Tamm-2 | A->G | RevStop | True | Ectgcatticticigtiaige,
gaccgaatcagttgaaggg
AT2G29780 | 2 | 12725796 | Bay-0 C->A | PreStop | True | S3icatasaccaaaccacacg,
attccctectcatagtttccc
AT2G30430 | 2 | 12975488 | (24 A>G | RevStop | True | 2cacattigacageatceg,
gtgattgtggacaagaaaagce
AT2G32050 | 2 | 13644957 | Tsu-1 C->A | RevStop | True | Ct8igtaticagticcaacce,
aagaagaagttgcaaaggagg
AT2G32340 | 2 | 13740399 | Rrs-7 A>T | PreStop | True | ‘Stittggtitgacaggaace,
atgccatagaggcatcttacc
AT2G32490 | 2 | 13799246 | Rrs-10 T>G Met True | Slccalcatcaticticateg,
gtagcgaaggctgtaaattge
AT2G32910 | 2 | 13966727 | Ler1 G->C SA True | AHtgaaacctiticgge,
tctacaacctcattcccatce
AT2G33160 | 2 | 14063204 | Nfa-8 A>T | PreStop | True | ‘8838tasaggatategacg,
gcttatagagtccggtgaacg
AT2G34240 | 2 | 14466354 | Tamm-2 | T->A PreStop | True | \cegicaaagecaaagaaace,
aactaacactccccattttge
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AT2G34850 | 2 | 14712894 | Bur-0 T>C SA True | ‘ctictgccatetititagee,
gatgcaaatgctgtatgatcc
AT2G35140 | 2 | 14823886 | Cvi-0 A>T | RevStop | True | S3cgteatgaatgigactegc,
gtttctgaaccaaacacatge
AT2G35330 | 2 | 14877593 | Cvi-0 G>T | PreStop | False | 2atgiticagitcagtgctgg,
cacgccagtagtttctttaage
AT2G36340 | 2 | 15244083 | Van-0 G>T | PreStop | True | 231aaggatgticcliglglgg,
atcccagaatcaagtgtgtcc
AT2G36650 | 2 | 15367328 | Rrs-10 G>T | PreStop | True | £383l8gaggagetatgaage,
ctcaactcttggatttctcce
AT2G37680 | 2 | 15811092 | Ler-l G>A | PreStop | False | 'Sitaglccacaatetgtgec,
gtcataacattctgggaaggg
AT2G38150 | 2 | 15991310 | Tamm-2 | C->A | PreStop | False | '88Acacaalcttacacaaacc,
gatcttcgagaaagatcaccc
AT2G38160 | 2 | 15994431 | Nfa-8 C->T SA True | UgAltctgageagaguigg,
gcctaaagctaagtccactge
AT2G38590 | 2 | 16150498 | Tamm-2 | T->A PreStop | True | 2cgtgatccatetaaageg,
CtttCCtttCtttagCaCaCC
AT2G39650 | 2 | 16535174 | Cvi-0 A>T | RevStop | True | Ccttegctgttatiglaacce,
cagcgaaattctccttaaage
AT2G41430 | 2 | 17277166 | Br-0 C->G | PreStop | True | S8dtggttictatgacaacgg,
tggctaaagatacacagaccg
AT2G42240 | 2 | 17603969 |  Est-1 G->T Met True | Agctattatectacgectgg,
aagattctcagtctcttcgec
AT2G42245 | 2 | 17605915 | Rrs-10 C->T | PreStop | True | 2ticcagetacagetetige,
accccaacaacactattctce
AT2G42270 | 2 | 17615083 |  Ts-1 G>T | PreStop | True | 28llggagaaaaacgatcige,
agtagctctgtaggtggtooo
AT2G42340 | 2 | 17642660 | Lov-5 G->A | PreStop | True | ‘Hgattgctcaagaatcge,
aacaaaaccggaaagtctagg
AT2G42370 | 2 | 17650547 |  Ts-1 A>T | PreStop | True | ‘ctetttigateacggage,
tgctgcttacgtticttatcg
AT2G42590 | 2 | 17739199 |  Cvi-0 C->G SA True | f3g3gtglectgagacagec,
tgaaatagcatctggaagacg
AT2G42630 | 2 | 17765784 |  Sha A>G | SD(non) | True | 2cicacagaatcagcaaatcg,
aagcgacatctttagetttgg
AT2G42960 | 2 | 17875674 |  Sha C->G | RevStop | True | CAglcatcateactceacagg,
tgcttgaatctgatgaacace
AT2G43270 | 2 | 17995864 | Nfa-8 T>C SA True | ACcglgaaccaactagacice,
aactatacctcacttcctttccg
AT2G43730 | 2 | 18132087 | Van-0 G>T | PreStop | True | 2¥tgtglcattcctecateg,
acactaatcaggggaaacacg
AT2G44280 | 2 | 18310747 | Rrs-10 G->C PreStop | True | caccsccaaaaacagage,
agaagatccatcgacaaaacc
AT2G45135 | 2 | 18615804 |  Sha A>T | PreStop | True | ‘88tactgttagacacciege,
tttttggagtagacatcaccg
AT2G45920 | 2 | 18906854 | Nfa-8 C->A | PreStop | True | Ecoaggaglictgtategtee,
catatacaacaagtagcaggcg
AT2G46480 | 2 | 19084627 | Bor-4 A->C | PreStop | True | Ctgccaaataaacccagtagg,
aaatactggctagagcacacg
AT3G01260 | 3 81306 Bor-4 T>C SA True | CAlcgclagactetiicglec,
ggtgcttctatcatgtetetee
AT3G01620 | 3 235376 | Van-0 G>T | PreStop | True | 2tWccaaggetagatacgg,
cttatagccatactgaccggg
AT3G02980 | 3 670905 Bor-4 T>A RevStop | True | Sccaatgaageaaaagage,
atcaacggttctcgaactce
AT3G03930 | 3 | 1011445 | Cvi0 T>G | RevStop | True | Stacatggeatcaagiiglgg,
acttcttccttccctagetee
AT3GOS110 | 3 | 1426978 | Tsu-1 T>A SA True | Accatgleactigaagacteg,
aagaagcattagccagagagg
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ataccttggtttcgatgaccg,

AT3G05450 3 1575033 Br-0 T->A PreStop True
aacgcaaataagtgtcacgg
AT3G06010 | 3 | 1805810 | Bay-0 G>A | PreStop | True | UBlcteceatgeeaage,
ggccccttttgaactatgg
AT3GO6110 | 3 | 1843941 | Estl A>G SA False | [fSgalgagtitaticicaggg,

tcctatggttactcagttgge

AT3G06620 | 3 2064609 Sha T->A SA True | SActgagtcanataggagege,
ctaacgtcctgetgtttatgg

aactatcagccacttcttctge,

AT3G07040 | 3 | 2227823 | Nfa-8 A>T | PreStop | True
gactactcgggacatgaacg
AT3G07500 | 3 | 2392954 | Got-7 T->G | PreStop | False | 'gaggacctectiateticg,
ctttattacacacgagtctgeg
AT3G07540 | 3 | 2406039 | Bur-0 T>A | PreStop | True | CAgcaacattiigactctice,
ttcttcaacttctgeatcace
AT3G07770 | 3 | 2483974 | Ler1 T>G | RevStop | True | 2ddactacageccgataatec,
aatctttccaaaaacaccce
AT3G07920 | 3 | 2526235 |  Fei-0 T->A Met True | 83tagcigatglanaagggc,
aaaattagggttgggaaacg
AT3G08990 | 3 | 2744407 | Bur-0 G->A SD True | StHEtECtEtBUEMICE,
tcacattggttacacaacatcc
AT3G10510 | 3 | 3275100 | Rrs-10 G>A | PreStop | True | 'cgUgataaactigigagee,
gagaaccaaaagaaacatgcc
AT3G10790 | 3 | 3377979 | Got-7 G>T | PreStop | True | Sacttictecacctgtice,
tcgttacagetatcttttcge
AT3G10820 | 3 | 3388431 | Br0 G->A | PreStop | True | Scacgstiigattiagaigc,
gacctgagaaagttcaaaccc
AT3G10900 | 3 | 3410258 | Fei-0 T>A | RevStop | True | 2838tlgagatcaagagacalce,
actctggctaatagagacggc
AT3G11160 | 3 | 3496586 | Br-0 C->G SD True | Stectgactcecatagactee,

attgggcttaggtatgaatcg

AT3G11380 | 3 | 3564995 | Ler-1 G>A | PreStop | True | Bigattacaaggctigatggg,
gtgtagccaatcctetgatce

gcttatcaagctcatatccagg,

AT3G11964 | 3 | 3801073 | Ler1 T->A SA True
gattcagtgtttcatgttggg
AT3G12420 | 3 | 3948142 | Est-1 A>G | SD(nom) | True | 'G&dictigtittcacagace,
geggatactctccagttatge
AT3G12430 | 3 | 3949589 | Rrs-7 A->C | RevStop | True | Hattaacagclecgctigg,
aggaagttcgtttcagattcg
AT3G12840 | 3 | 4085862 | Br-0 G>A | PreStop | True | 2cicaaaageticeagactee,
gttcatctattccaagcaaagg
AT3G12850 | 3 | 4089920 | Br-0 C->A | PreStop | True | ‘Elgtagecatglaageateg,
gaaactacgaaggacgaaacc
AT3G13210 | 3 | 4245313 | Ts-l A>G SA True | 2&CMtlecgactacagacice,
cgaatataagcagaaaccttcg
AT3GI3370 | 3 | 4341673 | Est-1 G->A Met True | Acatccccatticetagtec,
ggtccacttttataacctccg
AT3G13662 | 3 | 4467415 | Lov-5 G>T | PreStop | True | 8gAgaaacteactcatctecg,
atatgtagattggcaacaccg
AT3G14490 | 3 | 4864456 | Van-0 A>T | PreStop | True | 3tagecaagtatgetticee,
tgtagaggtctactttgggec
AT3G14650 | 3 | 4923885 | Got-7 C>T | PreStop | True | 28tetitegcgatanagaacc,
agctcaaaggagaatctctgg
AT3G15605 | 3 | 5289046 | Bur-0 G->A SA True | Stticctetgtigtigetee,
gatcaacctttctttaacgagc
AT3G15605 | 3 | 5288941 C24 G->T SD True | 2l8At8IEElaagiligetgg,
ctggagaagccctagtaatgg
AT3G15930 | 3 | 5389613 | Lov-5 A>C SA True | SRtactigcctgatacticeg,
tgaagagacatctcaggctcc
AT3GI7150 | 3 | 5849289 | Tsu-1 G->A SA True | &caaaaccicaaaictacaagg,

tggtcctcacaataacctgg
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AT3GI7190 | 3 | 5867826 | Res-7 G->A SA True | SAlegataataacageatgage,
tgacaggacatcattctctge

) } tttgaccagtacaagggttcc,

AT3G17265 3 5900458 Bay-0 A->C PreStop True tictatttgeagtcetattee
AT3G17270 | 3 | 5902610 | Van-0 T>A | PreStop | True | ‘SE8gttigacctatatice,
ctatttgcaaacgatggtacg

AT3G17280 | 3 | 5903461 |  Ts-1 A>G | RevStop | True | Ectigatieglatigtigtec,
gtgtaacgagtttcctgttge

AT3G17400 | 3 | 5955367 | Got-7 C>T | PreStop | True | 2C8ligacgeaactataaacg,
atccttetttgtgcatttgg

AT3G17450 | 3 | 5973039 | Est1 C>A SD True | A88Atcaagligiettcace,
gttaacagtcaatgccagage

AT3G17620 | 3 | 6027300 | Est-1 C->T | PreStop | True | 2adactctacticceaglegg,
atctaacgagcatcaacctce

AT3G17670 | 3 | 6041269 | Bor-4 T>C | SD(mon) | Tre | 23ciccgagteactcactec,
ccaattttgctactgatctge

AT3GI8485 | 3 | 6341925 | Ts-1 T>G | RevStop | True | CBettgaatattigtacagagg,
cctatgagttcggttaccage

AT3G18680 | 3 | 6429316 | Fei-0 C>T | SD(con) | True | S8tttccetitaagtitictee,
aacaatggagttccaagttcc

AT3G18910 | 3 | 6522571 | Van-0 T>A | PreStop | False | ‘tgactetgaticatggage,
caatttctcacagaacatgacg

AT3GI8980 | 3 | 6546874 | Rrs-7 C->T | PreStop | True | 2t8tteacaagegagtacage,
ggagtgagatcaccatcagg

. acaagcgatcacatttcacc,

AT3G19040 3 6567427 Fei-0 A>T PreStop True staggtiitigtigtctigec
AT3G19070 | 3 | 6593779 | Bor-4 A->C Met True | 2Ragtaatcagticietgtacgee,
aaattaacctgcttctctcge

AT3G19210 | 3 | 6653726 | Fei-0 G>A | PreStop | True | Atglctictigeteaateteg,
catgaacagacggataacagc

AT3G19470 | 3 | 6750371 | Got-7 G>A | PreStop | True | 2Agactaggclegligtiige,
aactgtaaataatcccacggc

AT3G20080 | 3 | 7010326 | Lov-5 G>T | PreStop | True | ‘ctgatictigggaagatee,
ttacggtttcacacattagcc

AT3G20270 | 3 | 7068961 | Bor-4 | A->T SA True | CHioticcagticeacage,
atagaCCCatthaaCtttCC

AT3G20280 | 3 | 7072793 | Bay-0 A>C SA True | ‘ECanalctiaciggleatgg,
gagtgtccatttcattgatgg
AT3G20690 | 3 | 7232284 | Bor-4 C->T | PreStop | True | 2g3g8gaaactagaaaccatee,
gttctatccaaacatcggage

AT3G20710 | 3 | 7238750 Sha G->A | PreStop | False | 2ggttatitiggtigacacce,
gagattctctctagggttccg

AT3G21130 | 3 | 7408375 | Bor-4 A>T | PreStop | True | Sttiggtecelgaglatage,
ctgcatagtaataagccgtcg

AT3G21175 | 3 | 7424540 | Ler1 A>T SA True | UAgticacatigatcaccteg,
gagattaacccagagaaaccc

AT3G21940 | 3 7730878 |  Tsu-l T->A PreStop | True | S2Agatglccgaaanacaagy,
cgtactcaaaactctacccce

AT3G21980 | 3 | 7745474 | Bor-4 G->A SD True | CAAdiglaacaacaccgaage,
ttggacatctcctacgaage
AT3G22421 | 3 | 7949368 | Ler1 C->A | PreStop | True | 2gActacatatgictcticatgtee,
ttagatatacgtccggaagcec

AT3G22560 | 3 | 7999383 | Rrs-10 T>A | PreStop | True | Scdanactetitagegacage,
ttaaccgataagaataggcec

AT3G23080 | 3 | 8208932 | Fei-0 G>C | PreStop | False | gactiaiccatcatagatigee,
ctgttacagagacattcgtcg

AT3G23350 | 3 | 8355173 | Bay-0 A>T | PreStop | True | S2adacctceaaticaacace,
gtgatgaagagtcaagaagcg

AT3G23350 | 3 | 8354760 Sha G->T SA True | 2118AgAgaageglacaage,
cgattaacgaatatgactcgg
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AT3G23570 | 3 | 8459517 | Got-7 A>T | PreStop | True | S88atlcletgttacageace,
ggaagagtagatacgcacacg
AT3G23790 | 3 | 8576415 | Tamm-2 | C->T | PreStop | True | 2383aggtagctagagggiec,
tcatccaacaacagttaagge
AT3G23860 | 3 | 8617267 | Got-7 G>T | PreStop | True | ‘llgagccagagticatatcg,
ggacaacactttcaaacaagc
AT3G23960 | 3 | 8658706 Sha G>T | PreStop | True | ‘acctagetatggleaacgg,
ttaaacgcttctaatcctcgg
AT3G24360 | 3 | 8840718 | Rrs-10 G>A | PreStop | True | ‘Mctcagacacaagacaacg,
agagaagccattttgtcagc
AT3G24503 | 3 | 8920363 | Lerl A>T | PreStop | False | CAlcagigacatgactggtce,
ttggtgatecttitgatice
AT3G24610 | 3 8978109 | Got-7 T->C Met True | !cA3acacagaaaccaacace,
gataaccgaaagaatacaaccg
AT3G24700 | 3 | 9023037 | Rrs-10 G>C | RevStop | True | 2atictigaccacgletetee,
tagcaaagtaaattcgggtcc
AT3G25420 | 3 | 9220101 | Bor4 | T>C | SD(non) | True | SHictgatactcacacatice,
ctttgaatccgaaacatagec
AT3G25970 | 3 | 9503292 | Est-1 A>T Met True | Clccitaaaagectcanaage,
gatgaatgaaagcgttgttagc
AT3G26120 | 3 | 9550320 | Nfa-8 C->G | PreStop | True | S2aatticcatgcgagec,
tttagaactttgcaggagtcg
AT3G26855 | 3 | 9900020 | Bor-4 C->T | PreStop | True | Cltagecicttageeagateg,
atgaaatccatcattgacgc
AT3G26855 | 3 | 9900166 | Nfa-8 C->T | PreStop | True | 'E63agaagaagagigliige,
tcacatcttattcaactgecc
AT3G26920 | 3 | 9923611 | Br0 G->A SD True | BAlgaaccgaagaatglice,
gatacaaaccggatgaaaacc
AT3G27260 | 3 | 10071386 | Cvi-0 A>G SA False | 2ddlgecteatgaglatglcg,
gtattttcatctetttgegee
AT3G27540 | 3 | 10208077 | Cvi-0 C->G | PreStop | True | SEcaltgtagetictgtitce,
gggttatatacgcttcttgge
AT3G27600 | 3 | 10225763 | Cvi-0 C->A | PreStop | True | ‘lcaglaatticagetegige,
gttctcggattcaacaagagg
AT3G27600 | 3 | 10225295 | Ler1 C->T SA True | SRdA8lgageattictectec,
tatcttgaatgtctcttgegg
AT3G27640 | 3 | 10233592 | Rrs-10 T>C | SD(on) | True | Bdlctccaaaccanalggg,
tcttccgtactgaaaccaagg
AT3G27730 | 3 | 10279205 |  Est-1 C->A | PreStop | True | 28lgacctitttectigtiec,
aacaactggaacgattaaggg
AT3G27800 | 3 | 10303245 | Fei-0 C->A | PreStop | True | “tgdtccaactictiigigce,
aatgtgccaatctacacaage
AT3G28040 | 3 | 10438333 | Tsu-l G->T PreStop | False | S'8gagaaataccgaaagage,
cttcctgatttcgaagaccc
AT3G28140 | 3 | 10471925 | Van-0 T>G | PreStop | True | Ctaccetiticaaticeatec,
ctcttcaccaatctcaaacce
AT3G28260 | 3 | 10535777 | Br0 A>G Met True | tRAccagleccatactigee,
attctacaaatccccgttce
AT3G28360 | 3 | 10616236 | Ler1 T>G Met True | 2fitMEctgetigtetetee,
gggattcttaattaaaacgatcggce
AT3G28370 | 3 | 10623573 | Bay-0 C>T | PreStop | True | CA8acaaaacgaaticagige,
cggaaaatatctgaacatgg
AT3G28958 | 3 | 10984049 | Bor-4 T>A | PreStop | True | 2ttettectcgtacaacteg,
tcttgagaaacactccatcce
AT3G28958 | 3 | 10984148 |  Est-1 A->G SA True | 283898838acaa2aZABEC,
atatgaattcaaggtctcggc
AT3G29050 | 3 | 11041938 | Tamm-2 | T->C Met True | Alagacganaccgecacg,
gtcatcaccttacaatcgtgc
AT3G29150 | 3 | 11109664 | Est-1 G>C | PreStop | True | CAdattaactigetiglggeg,
tacctcagggttttcgacc
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ttctgcaaaacacaacagtce,

AT3G29380 3 11283986 Bor-4 G->T PreStop True
tagagggaagaagctaaacgc
AT3G29380 | 3 | 11284550 |  Ts-1 G>T | PreStop | True | ‘lggagacaalcicacaage,
ttaatggaagaagagacctgc
AT3G29750 | 3 | 11581711 | Bur-0 C>A | PreStop | True | CUtdtaaaaacccataaggeee,
ggaagaagtttcatggttgg
AT3G29750 | 3 | 11581653 | Est-1 G>T | PreStop | True | 'Ecagaagaaliicagagaage,
atcaaaggaggtaaggactgc
AT3G29750 | 3 | 11582678 |  Ts-1 G->A | PreStop | True | Sccaatasaactgaagetigg,
gagatgttcttacaagggttge
AT3G29790 | 3 | 11696101 | Rrs-10 T>C Met True | 2icteactglcticaacgacg,
tgattCttCCttCattCCtCC
AT3G29800 | 3 | 11722597 | Br0 C->A | PreStop | True | Cicicglglcattaganacce,
gcttttcgtcaaatctcage
AT3G30200 | 3 | 11830412 | Ts-1 C>T | PreStop | True | ta8ctageaccaccatcee,
gecgagtacattgtgttgg
AT3G30240 | 3 | 11886421 | Br0 C->T | PreStop | True | Coggatatgaaaaatcgeage,
cgaaagtagcgatagtgtttcc
AT3G30240 | 3 | 11886674 | Rrs-10 T>G SD True | SCgAgagactetgettece,
aagtagagagcctigtggage
AT3G30640 | 3 | 12199093 |  Br-0 G>A | PreStop | True | CRdlcgatglgagacgtaage,
gagttagggtattgtcctgee
AT3G30640 | 3 | 12198735 | Res-7 G>A | PreStop | True | ictctgtigecatectaace,
gtatcaacagtggatgaacgg
AT3G30770 | 3 | 12449944 | Bay-0 C->T | PreStop | True | Accatageaactiglitiggg,

caccgcttattttctgtttcc

AT3G30770 | 3 | 12450529 | Ler-1 C>T | PreStop | True | godactalgecegattagage,
gttgcaggtacgaacataacc

attgtttgagttcgagaacgg,

AT3G32100 | 3 | 13100684 | Fei-0 A>G Met True
tggaagatggagtagtcatge
AT3G32130 | 3 | 13131486 | Ts-1 A>T | PreStop | True | Ctacecatliggalgtiatgg,
gaagttggtttgatcttccg
AT3G32150 | 3 | 13148284 | Ts-1 G->A SA True | AcgAcgaagactilicteagg,
cttggattcagtttgagttgg
AT3G33393 | 3 | 14048786 | Bur-0 A>G | RevStop | True | ‘Hgaatgaagaggatageee,
ttgcttaggcgaacaacg
AT3G33572 | 3 | 14066876 | Bur-0 G>T | PreStop | True | Lactictticcaagtgcatce,
tggctacagcaaataatgcc
AT3G42060 | 3 | 14264371 | Tsu-1 G->A | PreStop | True | Cgeagaagaaacacticctee,
gcegagacttgatttcettacg
AT3G42060 | 3 | 14263432 | Tsu-l G>A | PreStop | True | Cicataaanaccgaccatacg,
ggatagaggaacagaggttgc
AT3G42190 | 3 | 14379455 | Van-0 G->C SD True | SlgAccaggtiiggtittace,
tatcttcaccatccagagtge
AT3G42520 | 3 | 14645467 | Rrs-10 T>C | RevStop | True | 2gcasgetceggtatitaage,
ggtccacatcttaaatggtaatgtage
AT3G42580 | 3 | 14704541 | Got-7 G>T | PreStop | True | ‘Aticeaaggaggtageage,
catttttggtaactcagcage
AT3G42580 | 3 | 14702701 | Tsu-1 A>G SA False | 28cigltatgcageagaagg,
tcttgattagacgcagtttgg
AT3G42690 | 3 | 14779725 | Bur-0 C->G | PreStop | True | 'Stgacacatgctgagittace,
tettttgcagcettcagttgg
AT3G42690 | 3 | 14778365 |  Fei-0 T>C | SD(mon) | True | gPdilgtegactgigtatege,
getettgagttcagceaatagg
AT3G42723 | 3 | 14851236 | Rrs-10 G>A | PreStop | True | ‘lccatigaccaatgietec,
tagaaggaaatcatgggaacg
AT3G42786 | 3 | 14887585 | Bay-0 G>A | PreStop | True | tagagteticaccatgeteg,

gtttccaaatgggatatgtagg

AT3G42786 | 3 | 14888162 | C24 C->G | PreStop | True | “Actageeagaagglegiee,
cgaacaacaaacattcagagg
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AT3G42786 | 3 | 14887752 | Tsu-1 G>T | PreStop | True | 28iccgaggagglaticatgg,
agctcctaagatgagtaggcg

aggatattaacctcctactcgg,

AT3G42820 | 3 | 14937272 | Bay-0 G=A | PreStop | True | S e

AT3G42820 | 3 | 14937806 | Bor-4 A>T | PreStop | True | Caacectictcticaacateg,
tctacctcaacgtetgattge

AT3G42820 | 3 | 14932704 | Br-0 C->A | PreStop | True | ‘atlagacagageaacaccce,

tccecttcatgcatatttage

AT3G42820 | 3 | 14932204 | Cvi-0 C>A PreStop | True | Sicdlanaggagaggecace,
attcactcaggtaatggatgc

tattagacagagcaacacccc,

AT3G42820 | 3 | 14932695 | Ts-1 G->A PreStop | True
tCCCCttCathatatttagC
AT3G42820 | 3 | 14932237 | Tsu-1 G->A | PreStop | True | ‘lcacticaclctgaagacce,
gttttattagcatatgcggge
AT3G42820 | 3 | 14935607 | Tsu-1 C->T SA True | CAcatgcaatgeaactataace,
atcgcgtgtttctttattgg
AT3G42820 | 3 14933389 |  Van-0 T->C SA True | &Adacaatagaagacgctece,
tcatgtttaccgtatatgcace
AT3G42820 | 3 | 14935539 | Rrs-10 A->C SD True | C88caacaacaatglcag,
atcgcgtgtttctttattgg
AT3G42870 | 3 | 14960445 | Rrs-7 T->G Met True | CRAattigegetettticg,
gtaccatgcgttttacattgg
AT3G42870 | 3 | 14960509 | Ler1 G->A SD True | SRaatitiggestetitice,
gtaccatgegttttacattgg

ggaagggataagtttatatcgc,

AT3G42910 3 14985273 | Tamm-2 G->A PreStop True
tgtgctaagataatggttctcg

ctcctaactcacataaceege,

AT3G42910 | 3 | 14987696 | Tamm-2 | C->T SD True
ccccgtaataatectctacce
AT3G42920 | 3 | 14997936 |  Sha G->A | PreStop | Tre | Scaaccatctetataatcigge,
gggttgtttatgctggtacg
AT3G42920 | 3 | 14998143 | Bor-4 C->A SD True | B83atgaactgaacigaace,
ggtatcattgattcgttagagg
AT3G43140 | 3 | 15123831 | Bay-0 T>C | RevStop | True | Eodlgegagagactcaaaacc,

agtcaagaatcatctcaaccg

AT3G43260 | 3 | 15232468 |  Fei-0 C->T PreStop | False | 2gcataacatigaggaggage,
agcctaagaagaagcaaaage

AT3G43420 | 3 | 15356501 | Cvi-0 G->T PreStop | True | Scagitgagaagtaagatgce,
actttggactaacagtatcggce

tetttcgtgaacactttctee,

AT3G43470 3 15403558 Van-0 G->T PreStop True
atgtgggagaacctaaagtgg

tgtactcatcttgatccgacc,

AT3G43470 3 15404056 Rrs-7 A->G SD(non) True
ctcatatggatatagtcaagactcg

AT3G43500 | 3 | 15411441 | Got-7 A->C PreStop | True | Sitiggctitaataggggage,
cagaccacctgatagacttgc

AT3G43630 | 3 | 15550405 | Br-0 G>T | RevStop | False | giggatiggtgcaatagige,
aggtaggtttaacttcttgcg
AT3G43760 | 3 | 15659961 | Rrs-10 G->T PreStop | True | 28Aglcaaaccagaaagagec,
tagttcaaccggtctgttage
AT3G44040 | 3 | 15824807 | Bur-0 A>T | PreStop | True | ‘gttatetictccaageaaage,
cacgtctctctcttctctctee
AT3G44070 | 3 | 15839880 | Van-0 G->A | PreStop | True | 2dacactatcaaaactceegc,
aaactttgtctgataacctggc
AT3G44250 | 3 | 15959920 | Rrs-7 C->A | PreStop | True | CE¥agggctatcaagaaacc,
caagattataccttgggaagc
AT3G44350 | 3 | 16034069 | Bur-0 C>T SA True | Blglaataglaglageaticaccg,
tgtggtaaaagagtgtgcg
AT3G44970 | 3 | 16444252 | C24 G>A | PreStop | True | 23gdtigealgitaaggacee,
tctetgactcttctattgecg
AT3G44980 | 3 | 16452146 | Nfa-8 C->G | PreStop | True | CAtictacticcacateagatce,

ggtaaagactctaggcgaage
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AT3G45830 | 3 | 16856150 |  Est-1 G>T | PreStop | True | 283lcaagetgcaacagace,
ttggaataacctctgtttggo
AT3G45840 | 3 | 16859170 | Cvi-0 G>C | PreStop | True | 'Sl8aaaaagaglictcicacg,
agctgtcttataacatgcttgg
AT3G46610 | 3 | 17171299 | Tamm-2 | A->C | PreStop | False | flcticticcetgtaategc,
cttcagttttgacaggacagc
AT3G46650 | 3 | 17197401 | Bor-4 G>T | PreStop | True | 2i8teglceatgglgtace,
gaaggagttccaatgatttge
AT3G47110 | 3 | 17359882 | Lov-5 G>T | PreStop | True | ‘clagtgagagacaaticgee,
gcatagggaatcttgtaagee
AT3G47120 | 3 | 17362321 | Cvi0 A>C | RevStop | True | Staaccacagglcaacacage,
gaacaaaagagatcaggacgg
AT3G48900 | 3 | 18144001 | Br-0 C->G | PreStop | True | 20dlecaggatigaggage,
cattgcattcatgcttctacc
AT3G49340 | 3 | 18305332 | Nfa-8 G>C | PreStop | True | ‘Accacatigtigtigetec,
aacttcaggagtcacatctcg
AT3G49340 | 3 | 18305286 | Tamm-2 | T->A | PreStop | True | ‘Accacattgtigtigetec,
aacttcaggagtcacatctcg
AT3G50010 | 3 | 18548989 | Bay-0 C->A | PreStop | True | 'SActiggatgatclagigec,
gaggaagaagtagatccaccg
AT3G50260 | 3 | 18646098 | Got-7 G>T | PreStop | True | Ectcgectettactetactee,
acagtatgtttgacttgtgge
AT3G51240 | 3 | 19036928 | Rrs-7 G>T | PreStop | False | ‘clcgteictagteacctee,
cttgtagcagcaaggtaatgg
AT3G51570 | 3 | 19139660 | Cvi-0 T>A | PreStop | True | ‘ciglegaccitaagetice,
ttcaagtcatcgagacaatcc
AT3G51690 | 3 | 19187613 | Ler1 G>A | PreStop | True | Sticasgacaacattticgge,
acaagtgttctctcatggacg
AT3G52690 | 3 | 19542390 | Got-7 T>A SD True | Stticcttggactiatcacce,
tttcccaatggtaacttgtee
AT3G52780 | 3 | 19572863 | Got7 C>G SA True | 8Acacateatcglegtice,
caaggagagaaagagagtgteo
AT3G53610 | 3 | 19889245 | Got-7 C->T SA True | 2dlcactgtigictcaagatec,
tctggttactgtettgcttge
AT3G53880 | 3 | 19964286 | Rrs-7 G->A | PreStop | True | Ctetigtataaaactcegace,
gatatccaatctgcagaaaacg
AT3G53990 | 3 | 20001537 | Rrs-7 T>C | RevStop | True | 'ECcltaaattaggtaacgage,
cggagattatggagaaatacg
AT3G54830 | 3 | 20322879 |  Ts-1 T>G | RevStop | True | gogtgatctictitgctitige,
acacagacgctgatactaccg
AT3G55660 | 3 | 20660308 | Lerl T->A | PreStop | True | 2gciettictectectetice,
gcaagatccaatacaacaagg
AT3G55670 | 3 | 20670463 | Rrs-7 G>T | PreStop | True | CAccictiaanaigagggtcg,
catcaaaactttgaaggtgc
AT3G55780 | 3 | 20717991 |  Fei-0 T>G | PreStop | True | Ctetgstictictitcttige,
agcaaagatcacaagacatgg
AT3G55890 | 3 | 20752399 | Lov-5 G->A SA True | 'BA8lgagatcticatglgteg,
ctcttttcatgtgcaaactcc
AT3G55910 | 3 | 20753961 |  Ts-1 T>A | PreStop | True | Utictetictictetecge,
ataatcatcgtgaagaagccc
AT3G56300 | 3 | 20893023 | Est-1 T>A | PreStop | True | ‘Sgdaagactcaacagietec,
agatttaggcttggtcaatgg
AT3G56660 | 3 | 20998989 |  Est-1 G>T | PreStop | True | 2atcctatittectetigec,
agccttcttcttcttcttcee
AT3G56790 | 3 | 21045058 |  Ts-1 A>T PreStop | True | Sicgcaagaacclicatiagg,
agatcagaggaagagaatggg
AT3G57460 | 3 | 21274154 | Bay-0 G>T | PreStop | True | ‘clggtageticgacaatice,
tgggtatgtcttgtggttagg
AT3G57680 | 3 | 21392662 | 24 A>T | PreStop | True | 2gacictigtggaagetige,
gittatgaaaaggccaacacc
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AT3G58200 | 3 | 21572035 | Rrs-7 T>A | PreStop | True | CAUtticagectiaagticgg,
gtagttggttcttgcaaatgg
AT3G58220 | 3 | 21576461 | Nfa-8 C->A | PreStop | True | ‘S3Aggaagaactigaaacce,
gaagaggattacgaaaagagacc
AT3G58270 | 3 | 21588417 | Rrs-7 T>A | PreStop | True | 'gaaccatgctctaaactige,
aatttCtCCtCtCagCagtCC
AT3G58340 | 3 | 21601043 | Ler1 C->A | PreStop | True | 2EcAtictgatcanaccage,
gatgtcattctgttccagtcg
AT3G58410 | 3 | 21616438 | Tsu-1 G>C | PreStop | False | S2aUcteatgcaatglcage,
gttacagaaacacatcgctgg
AT3G58470 | 3 | 21638048 | Bur-0 T>G | RevStop | True | 2cacctgagatiggiiaagec,
tcttctcacaggtacaatggg
AT3G58820 | 3 | 21764815 | Bor-4 C->T | PreStop | True | C@dgcctcaagaccctaace,
aggtttttgaacaccggce
AT3G58910 | 3 | 21786294 | Tamm-2 | T->A | PreStop | True | (c3cagcatagagagageace,
gtattagattcggatgegacc
AT3G59180 | 3 | 21893256 | Ler1 C->G | PreStop | True | 23tgtt8gacgagagatacc,
aggtgttgttgaggaagacg
AT3G59190 | 3 | 21896950 | Van-0 G>T | PreStop | True | 288tigctcatgacteteg,
tgtgtctttgaagctgtaatce
AT3G59270 | 3 | 21917826 | Bur-0 A>C | PreStop | True | UActigaatictgeacteg,
aCagtCCaaaCCtaQaaaCCC
AT3G59300 | 3 | 21930894 | Est-1 T>C | SD(non) | True | CClctagaagatiigaagece,
gatcaaaatgacacgettacc
AT3G59550 | 3 | 22011472 | Bur-0 G>T | RevStop | True | SRatglicticgagacacigg,
aattcactccatcacaacacg
AT3G59750 | 3 | 22081758 | Lov-5 T>A | PreStop | True | CBtictigaticteatiacgg,
aagaagattttagcggtctgc
AT3G60590 | 3 | 22410020 |  Ts-1 G->C Met True | 23g3glccglcteaagaatec,
ggactgtgatgggtctttagg
AT3G60760 | 3 | 22469788 | Lov-5 G->A | PreStop | True | Sticctitaageatigaigec,
gagagttatggcaggaaaacg
AT3G61350 | 3 | 22715303 | Ler1 G>A | PreStop | True | Sctaagctaacaatglggiec,
gggttottgtttatgaatcagg
AT3G61420 | 3 | 22739580 | Rrs-7 C->A SD True | B3cattictittigacge,
atacgagaattgttgcagagg
AT3G61530 | 3 | 22782740 |  Est-1 A>T | PreStop | False | ‘tattaatcaagecaceacce,
gatagtttccgcetgtgttge
AT3G61940 | 3 | 22949227 |  Fei-0 A>T | PreStop | True | 28U8lgeagaaatccaage,
gaaaaccagagaaatgaaccc
AT3G62850 | 3 | 23249164 | Van-0 C->A | PreStop | True | CAglagaaaticcagagagalge,
gtegagggtitcaggagg
AT3G63320 | 3 | 23400920 | Ler-1 G>A | PreStop | True | Stlganagtegiigagteige,
tggctaatgacagctacttgg
AT3G63370 | 3 | 23416898 | Nfa-8 A>T | PreStop | True | S83g3tataggtatecagege,
cttcacttgttcecttgtgg
AT3G63370 | 3 | 23416563 | Tsu-l C->T | PreStop | True | ‘lcagcagagacctigtaage,
gecctgeatacctatatctee
AT4G00070 | 4 29674 Van-0 A>G | RevStop | True | cicglgagagagaatggiec,
cagctgtgtaacaatatgggc
AT4G00970 | 4 418971 | Rrs-10 G>T | PreStop | True | ‘aactgtattgetcaagecg,
attacctggttttggatcagg
AT4G02190 | 4 968674 | Lov-5 C->T | PreStop | True | CoAgaaaagaigigiggaace,
gcagacttcttccatctetgg
AT4G02430 | 4 | 1071311 | Rrs-7 T>G | RevStop | True | ‘ectictagttaagggtacacg,
gcagaaaatcaaaccaacacaagc
AT4G02465 | 4 | 1081604 | Nfa-8 T>G | PreStop | True | StEctectitectaagtiteg,
agaggctcggatcttttaagg
AT4G02660 | 4 | 1165347 | Tamm-2 | G->A | PreStop | True | Citgalcaccatctigiitcg,
geggceatagagacattgg
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AT4G03090 | 4 | 1367831 | Tsu-1 C->T SD True | 28CHtaccagataaaticecg,
aatccttgatccctagttcce
AT4G03440 | 4 | 1527117 | Rrs7 G->A | SD(con) | True | Stcatctgtigaccteigtec,
agttaaggttacagggtcacg
AT4G03490 | 4 | 1552758 | Bor-4 T>A | PreStop | True | ‘2Algagagaaactigggace,
actatccaaagcatgaacagc
AT4G03590 | 4 | 1602931 Sha A>T | PreStop | True | 2tagctitticcaigicge,
gegtgaatctttttgtctttgg
AT4G03590 | 4 | 1600780 | Est-1 A>G | RevStop | False | ccaaticgtatggaatgc,
gttggttgaagtigtgagagg
AT4G03600 | 4 1604160 |  Est-1 C->T PreStop | True | Ctigaiticccaaagaaggc,
aaagaagcgtacacgacacg
AT4G03620 | 4 | 1608662 | Bay-0 A>G Met True | 2Actigactigacglitgage,
tggtctaagacataaaggagaagg
AT4GO4110 | 4 | 1972590 |  Fei-0 T>C Met True | 23g8!ganatccaaglaaglec,
agtagtcaaaccctccactge
AT4G04200 | 4 | 2027451 Sha G->T SD True | ddacacctectigatgaatec,
tacttgccaaagtcaagaage
AT4G04390 | 4 | 2147220 | Est-1 T>A | RevStop | True | ‘£8odagglctetcticatce,
agtataaccggcaacatacgg
AT4G04525 | 4 | 2251264 | Ler1 G>A | PreStop | True | Scaltagacceggtaactacg,
ctttctcaattttccaaccce
AT4G04530 | 4 | 2252357 | Lerl G>A | PreStop | True | Cicatcctgagatcticaace,
tcgtggaacagtaagatctgg
AT4G04545 | 4 | 2272364 | Tsu-l C->T | PreStop | True | Clatagaccaaaatggealge,
tctccagccagaaaattge
AT4G07480 | 4 | 4268967 | Br-0 A>T | PreStop | True | ticaatggttacatecagee,
ttectttgattctettggage
AT4GOS013 | 4 | 4835909 Sha C->T | PreStop | False | CCBCaataactaticcagage,
CCaCCaCaatCtaaCaCaagC
AT4G08013 | 4 | 4835937 | Nfa-8 G>C | RevStop | True | Ccgcaataactaticeagage,
ccaccacaatctaacacaagc
AT4G08098 | 4 | 5006906 | Bay-0 C->T PreStop | True | 2Agatticgiggataaggicg,
atttttggaagaggctcagg
AT4G08098 | 4 | 5006870 | Tamm-2 | G->T | PreStop | True | 23gatticglggataaggteg,
atttttggaagaggctcagg
AT4G08130 | 4 | 5094315 | Lov-5 T>C | SD(mon) | True | Cicacaagicteagticcage,
atttggtactggtgtcaatcg
AT4G08340 | 4 | 5267741 | Bay-0 C->T SD True | CBltggaanaggleteace,
cggtcgtttcaattgtgc
AT4G08430 | 4 | 5347959 | Bur-0 G->A | PreStop | True | 'tiggcaagtcaatgtce,
gactccaagaagegattgg
AT4G08560 | 4 | 5453057 | Tamm-2 | G->A | PreStop | True | 288l8acaagigeteteicg,
acaacaccaacaccaacacc
AT4G09060 | 4 | 5797815 | Fei-0 C>T | PreStop | True | 2Ctglictigtagacgeaace,
aaagaagtaaacactgcgaagg
AT4G09360 | 4 5942063 Br-0 C>A PreStop | True | 283dggeaagatacacategg,
tcagtcagctctacaaatgcc
AT4G09490 | 4 | 6015824 | Fei-0 G>T | PreStop | True | tAcacgaticteacticgleg,
gagaagaagtcacageagacg
AT4G09790 | 4 | 6164551 | Bur-0 C->T | PreStop | True | ‘28tctiglectiggtcagec,
aaggaaattggtaaacctaccc
AT4G09920 | 4 | 6225313 | Br0 T>A | PreStop | True | Scicglgatctigaaacteg,
cgcgagatcaaagtcttge
AT4G09965 | 4 | 6245264 | Tsu-l A>C | PreStop | True | Sclégtagaagtagagacgge,
tcagcgttaggagacagagg
AT4G10040 | 4 | 6278185 | Nfa8 G->C SA True | U33gctgglgcatcataacc,
caactagcctcttcaacaacg
AT4G10620 | 4 | 6566396 | Van-0 T>C | RevStop | True | 2CEcgaltttaggtgtaige,
getattgtggtgaaacagage
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ctaaacccctagccttaaacg,

AT4G10740 4 6617850 Tamm-2 G->T PreStop True
tcaagtctttcattgtgaggg

AT4G11040 | 4 | 6745840 | Nfa-8 C>A | PreStop | Tre | 2831glg8gacaicagaage,
tgatggatatgacagagaggc
AT4G12350 | 4 | 7326127 | Ris-10 A>C Met True | CAAgactitgacalctecace,
ctagaggaggttcatcgttgg
AT4G13730 4 7973640 Nfa-8 T>C RevStop True acaaccaaaactgtaccatcg,
gececgttaactcaattetge
ATAG14630 | 4 | 8393136 | Tamm2 | G->A SA True | 22agtcletetitictigege,
gtgtgaggtgggttctgace
ATAG14820 | 4 | 8507866 | Bay-0 G>A | PreStop | True | 283cagaigelacgaaggagg,
agaaggatttggttctatggc
ATAG14905 | 4 | 8527401 | Bur0 C>T | PreStop | True | Chdlaaaagecglacaacacg,

ccatagattagttccggttcc

AT4G16095 | 4 | 9104946 | Tamm-2 | C->G | PreStop | True | llcaliglacgaggicalgc,

cacccattcactattccttcc
AT4G16810 | 4 | 9461030 | Fei-0 A>G | SD(non) | True | Ctteagaatgcticacatgc,
ttatgtctgaccgagatageg
AT4G16845 | 4 | 9478398 | Bor4 G>T SA True | 2gP88lgEcagaaataacace,
aaaccttctagectctgatcg
AT4G17280 | 4 | 9679322 | Bay-0 G>T | PreStop | True | SE¥gattategigtagece,
aatattgaatggagtgagctgg
ATAG17565 | 4 9782817 | Lov-5 T->A PreStop | True | 2dlcagagaagagcalggage,
taccagtatgcttectatgge
AT4G17860 | 4 | 9924929 |  Fei-0 C->A | PreStop | True | Cocticglatiicaaactege,
tccataagacaatctaccccg
AT4G17990 | 4 | 9985308 | Bay-0 G>T | PreStop | True | 28cadaagigecaalettace,
cactgaagtcttccttaacgc
AT4G18330 | 4 | 10126676 | Van-0 T>C | SD(non) | True | 'G8&cctagitaaicataage,
aaatgacttcaggaaacagagg
AT4G18720 | 4 | 10301237 | Got-7 T>A | RevStop | True | Cltatgcagecattaaticee,
cttcaactatgaccttgtgge
AT4G18840 | 4 | 10338799 | Rrs-10 C>T | PreStop | True | Sitgtaacticatgetictige,

aagcagaagaacttgtgaacg

AT4G19000 | 4 | 10406036 | Ler1 C->T | PreStop | True | 23gaggticaagagatglggg,
actcaccttgaagaggtttcc

aaccgctctattatcggtage,

AT4G19030 | 4 | 10422493 | Bor-4 T>A SA False
gtattgcacacgagactttgg
AT4G19080 | 4 | 10449449 | Tsu-1 C>T | PreStop | True | 2catgeatctictgaaacage,
agatagtgttcacatcccge
AT4G19360 | 4 | 10565417 | Bor-4 A>C | RevStop | True | Ugaggcaatgactaagaacg,
gagattcacaggtcagtaaggc
AT4G19470 | 4 | 10613801 | Van-0 C->G SD True | 28lcctigaaagagacaaccg,
cagtacttggatgttcatgge
AT4G19560 | 4 | 10663786 | Ler-1 G>T | PreStop | True | 288tectaticteetigetec,
cactttctgagttcacctctcc
AT4G19650 | 4 | 10693616 | Br-0 G->A SD True | (ctettigtigttaggtigeg,
acggttcaaactcgtttatcg
AT4G19730 | 4 | 10733907 | Bor-4 G>T | PreStop | True | '8lctattasacaccccatge,
cctggactctccaaaacg
AT4G19730 | 4 | 10734131 | Tsu-1 C->A | PreStop | True | 2dlaatglecgacaacctigg,
atgagagaaagcttggattgg
AT4G19925 | 4 | 10800271 | Rrs-7 T>A | PreStop | True | ‘teataccctgaatgategec,
gatcaatgggaaaggagagg
AT4G20920 | 4 | 11195881 |  Sha G>A | PreStop | True | ‘dacatattigeagigggtee,
gagattctctgcatgttctge
AT4G21230 | 4 | 11319533 | Bur-0 C->T PreStop | True | 2Agaaalcgaaaacgacge,
ttctgtagtggatatatggctce
AT4G21840 | 4 | 11588188 | Tamm-2 | C->T Met True | BCctegtitactaaateace,

cacattcaaaagtccacaagc
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aagtaacctgtggaaacaccg,

AT4G22110 4 11713412 Rrs-7 A>T PreStop True
ctaggattctaggacacgaagc
AT4G22250 | 4 | 11768340 | C24 A>C Met True | 'glaactcticgatticgleg,
gggaaatcaatattcggaage
AT4G22300 | 4 | 11789609 | Bay-0 A>G | SD(non) | True | S38ticacactcaagatigc,
gaatggtactctttgaagetgg
AT4G22730 | 4 | 11943013 | Ler-1 A>T | PreStop | True | S3Agacatigaatcageaace,

gcttettetgttgatcacttce

atcagtggattgagctttgc,

AT4G23070 4 12090718 | Tamm-2 T->A PreStop True caatticticticteatgtige

ccttgtaaacttgtccaaatcc,

AT4G23130 | 4 | 12119124 | Ler1 C->G SD True
agagggaactgttcttcetee
AT4G23200 | 4 | 12145928 |  Sha G>C | PreStop | True | S2tatg8ltagatceacgage,
tctagatgccgatatgatcce
AT4G23300 | 4 | 12183250 | Van-0 A>T | PreStop | True | Sticcagcagtigicatce,
gtgtettgtcctgatactttcg
AT4G23320 | 4 | 12190997 | Lov-5 C->A | PreStop | True | SAtaatcgecacaatagetce,
aagctaacttgacggatttgg
AT4G23320 | 4 | 12190099 | Tamm-2 | C->T SA True | ecaactactetigelglgg,
aatcttgttaagcttctcggg
AT4G23410 | 4 | 12224954 |  Est-1 A>T SA True | Atlggaaacagiclggatec,
taataccgatctcteccatge
AT4G23420 | 4 | 12228567 | Nfa-8 C->T | PreStop | True | Clagctttacegatigatiigg,
aggctgaaattggataaacc
AT4G23520 | 4 | 12274940 | Nfa-8 T>A SA True | EcAlgglcaagattiglice,
atcaggactaatggacacagc
AT4G23970 | 4 | 12445402 |  Sha G>A | PreStop | True | ‘Acagageanacaalggleg,
aattgacctatgtgatggagc
AT4G24460 | 4 | 12644479 | Bor-4 A>T | PreStop | True | Sdictegtecagatactacge,
tgaataacagaggaaagcage
AT4G24600 | 4 | 12700410 | Tsu-1 C->G | PreStop | True | CUctetgagaactgetgace,
ggtaccacatctttctttagtge
AT4G24700 | 4 | 12744818 | Bay-0 T>A | RevStop | True | 28agctticciigaaacaacg,
gatccctacgagattctttcg
AT4G24730 | 4 | 12753655 | Bur-0 T->A SA True | 238Ccatcaacaatgteace,
aaacaattctgacgaatggg

attcaacttaccccagagacg,

AT4G24980 4 12847593 | Tamm-2 G->A PreStop True
agtggctattcacagtcatcg

AT4G25160 | 4 | 12903372 | Bor-4 A>G | RevStop | True | B8aganatgaggaticiegg,
aaaatgtgtgagettgtgtog
AT4G25380 | 4 | 12975957 | Bor-4 G>A | PreStop | Tre | Rg8gttigatcagigagice,
tgecctectacgaatagtee
AT4G25810 | 4 | 13129377 | Lerl C->T PreStop | True | Slictigggaaacclaagige,
gttagggcatgaagactgge
AT4G25840 | 4 | 13140317 | Lov-5 T>A SD False | gdlcaclgagaglgeaaalgg,
ctcatcagctaagagaacttgg
AT4G26030 | 4 | 13206206 | Nfa-8 T>G | RevStop | True | Stégatatatageetgece,
ttctaggtgatttcccaatce
AT4G26260 | 4 | 13297949 |  Rrs-7 T>A Met True | \Clccanalattaaggagege,
atattgtccccactcttctcg
AT4G27530 | 4 | 13752646 | Br0 A>G Met True | Agaacatatggeclge,
cagctcaacgatttttgtatgc
AT4G27930 | 4 | 13902982 |  Sha C->T Met True | (At8lgaatgectctatec,
aaatcccaacacaaacctcee
AT4G27960 | 4 | 13917347 | Bor-4 A>C SD True | 'ClBCagatceticaatice,
aggtacaacgctgagttaggc
AT4G29200 | 4 | 14398921 | Got-7 C>T | PreStop | True | Eccaltgataagaggagateg,
acacaaatcaaggaaggaagg
AT4G29550 | 4 | 14502853 | Tsu-1 C->A | PreStop | True | 'Bictgacecigtacataacg,

catcaactcaaggtttgagcc
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AT4G31350 | 4 | 15210419 | Ler1 G>A | PreStop | True | 23dageaagagelaicticgg,
aagtatagagcagctcgcagg

AT4G31400 | 4 | 15239022 | Lov-5 T>A | PreStop | True | ‘egtglctagtigetgaace,
agatcttcctatggagcettgg

AT4G31520 | 4 | 15280936 | Ler-1 C->A | PreStop | True | Ctadacatcggaaacaggacc,
agcaagaagatgaaaccaagg

AT4G31710 | 4 | 15351118 | Ler1 C->T | PreStop | True | llgRacalctacggatigage,
ctgagggaaagtaccaacagg

AT4G31760 | 4 | 15369730 | Rrs-7 T>C Met True | 23g3aaagacgaaggagliice,
tggattcaactaaacacgacc

AT4G32520 | 4 | 15692012 | Bor-4 T>C SA True | ‘acclittaccaggeagiee,
gttcaaggatctgtctttcee

AT4G32990 | 4 | 15921097 | Ler-1 T->G PreStop | True | 2ddtacaaccagaggaggacg,
ttcaccaacctacaagtgacc

AT4G33130 | 4 | 15979768 | Bay-0 | C->T SA Trye | Stctetetittectegteace,
gcagcagcagttacaagagg

AT4G33290 | 4 | 16050806 | Rrs-10 G->A PreStop | True | 2cgPggagaagaagaaagicg,
gattctgttccaaattceteg

AT4G34460 | 4 | 16477629 | Lov-5 | C->T | PreStop | True | “icactetectststectec,
accaactccaggtctatcage

AT4G35820 | 4 | 16971231 | Lov-5 A>T | PreStop | True | S3caggiglcactclattactige,
cgtaacgaagcagcaacc

AT4G37590 | 4 | 17663202 | C24 T->A PreStop | True | Ssldsaacaaaaccacaaags,
aagtaagagccaacaacaacg

. gaacagagcatgcaaatatcg,

AT4G38510 | 4 | 18013206 | Fei-0 G>A | sDleon) | Tre | B
AT5G01050 | 5 18549 C24 G>A | PreStop | True | Cctaatggtaaatgtgcatee,
tgacatggagatgatgtttcc

AT5GO1150 | 5 53130 Bor-4 C->T | PreStop | True | 2lg2agcagaaccigaaaagg,
tcttcaagaaccectgage

AT5G01760 | 5 294122 C24 T>C | RevStop | True | SUalcelcageeacaalge,
aactaattgaggaggctttge
AT5G05280 | 5 1565735 Br-0 G->T PreStop | True | Sc@daccagaaagaagaaaacc,
acatggtgatcatactagceg

AT5G06440 | 5 | 1966379 |  Fei-0 A>G Met True | (Blagagagtigaticecacg,
gatgtatccaagttacttagcaage

AT5G10140 | 5 | 3173827 | Bur0 C->G SA True | Acgctegecettateage,
gtggctcagttccaactce

AT5G10250 | 5 | 3218326 | Br-0 A>T | PreStop | True | 2cAttageatcticcaaagee,
taaggagatgctgtgacttgc

AT5G10800 | 5 | 3415524 |  Fei-0 C->A SA True | 2gactctittecatgctetgg,
ttatttctcctgaggacgage

AT5G10850 | 5 | 3428605 | Fei-0 G>T | PreStop | True | ‘Eotaacaatiggeagigagg,
gatttcggtacaaagtttccg

AT5G14970 | 5 | 4847426 | C24 C->G | PreStop | False | SRdaatcittgecttagloge,
gatcacagcgaaacctcg

AT5G16330 | 5 | 5346556 Sha G>C | PreStop | True | !cccaacacatagictittce,
cattcatttcacttgtggagg

AT5G17250 | 5 | 5670087 | Tamm-2 | C->A SA True | 28catigatcetigetice,
gctagggatagetccagace
AT5G18710 | 5 | 6242025 | Bur-0 T>C | SD(mon) | Tre | !88!8agaagagaaagagaage,
aacctaccaacagaaacaggc

AT5G19720 | 5 | 6668035 | Bur-0 C->A | PreStop | True | 'B88UENHEatctaggtice,
cttagttggctcttttcctgg

AT5G20220 | 5 | 6825736 | Bor-4 C->G | PreStop | True | Coctaaaggcatticeactage,
tacttgcacgtaaacgaatgc

AT5G20230 | 5 | 6827408 | Bur-0 T>G | RevStop | True | ‘Algctaaacaccactggace,
cccactctttattttgcaacc

AT5G20430 | 5 | 6904910 | Bur-0 G>A | PreStop | Tre | UAteaagectggaaggtage,
gaagcaagtgttgagatgage
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AT5G22160 | 5 | 7349211 | Bay-0 G>T | PreStop | True | cidaccagaiglectiticg,
gattgtgtggctttgtaaacg
AT5G22450 | 5 | 7442930 | Bur-0 A>T | PreStop | True | ‘Actaggaacaccgagaacce,
gtctttgattcatggettgg
AT5G23580 | 5 | 7952287 | Bur-0 G>T | PreStop | True | 2actcacclecticacaaage,
tCtCtCttCaathCttCtCC
AT5G25600 | 5 | 8913231 C24 G->A | PreStop | True | S'gPggageaacaglcatage,
tgatcactgtccttatctgge
AT5G25920 | 5 | 9044808 | Bur-0 T>A | PreStop | True | 2Cticattgigtiicaccacg,
accaaccctcagtctctaagce
AT5G27300 | 5 | 9621827 C24 C->T PreStop | True | S0dagctgggaagtigatace,
CatCaatCtCaCCaCtaagCg
AT5G27800 | 5 | 9842849 Sha T>A SD True | MHE8tctateteggage,
acccctagcecttactctetce
AT5G28190 | 5 | 10168563 | Bur-0 C->T | PreStop | True | Ectictaaicagageacacg,
gaaagttaagcttcgtagtggc
AT5G28270 | 5 | 10258538 | Br-0 G->A | PreStop | True | Staccagacgtaccigatige,
gaagcgtitgataagtatgcg
AT5G28295 | 5 | 10283287 | Bay-0 T>C | RevStop | True | Cg3cictaataacgaaaagee,
tagaggttgccgagattttge
AT5G28420 | 5 | 10364916 | Tsu-1 C>T | PreStop | True | Cagdlcticcaanacgaaagg,
tgagcaagtgaaatgttctce
AT5G28820 | 5 | 10832098 | (24 C->T PreStop | True | Cticaacgaagaaaticacge,
ttcgacttccttttcttcage
AT5G31412 | 5 | 11560213 |  C24 G->A | PreStop | True | Cflaggcagcitagaaatggc,
gcttttaggatgttttgtgage
AT5G32070 | 5 | 11466214 | Lov-5 G->C SA True | 238tEctgatageatigatee,
acaatgcaacatacagttggc
AT5G32613 | 5 | 12280596 | Nfa-8 G->C SD True | dlaaactigecatcaaacgg,
ccagaaccttaggagatgaagg
AT5G34860 | 5 | 13200455 | Bor-4 G>T | PreStop | True | CClalgacaagicaacaacge,
gaacataaccgagatccaagc
AT5G35120 | 5 | 13404084 | Lov-5 A>G | RevStop | True | S3cgatttaaaggaaaacce,
aaatcgagttatgaaggctcg
AT5G35600 | 5 | 13787997 | Bur-0 G->A | PreStop | True | Ugtcaagtigtictecaace,
ataagtgactatggggaaggg
AT5G35604 | 5 | 13805530 | 24 G>A | PreStop | True | Sdtagecttiggateaactec,
caattatatcgtcttgcagge
AT5G37120 | 5 | 14695016 |  Sha G>T | PreStop | True | 2Ccglcgatlatagigaaace,
ccacacctaacacattcatcc
AT5G37410 | 5 | 14854561 |  Fei-0 T>G | PreStop | False | 'Sttetegagtigeataaage,
acacaaaatggcattgatce
AT5G38840 | 5 | 15568799 | Lov-5 C->T PreStop | False | Sdttctetaatctetctgeaace,
ctgcaaagggaacaaatacg
AT5G38900 | 5 | 15592187 | Tamm-2 | C->G SA True | SAg3lggalcaagganaaacg,
agccacctgatattgaagagce
AT5G39100 | 5 | 15670660 |  Br-0 G>T | PreStop | True | Ctadactiggecteaagatec,
tccagggttaaacactatggg
AT5G43240 | 5 | 17370940 |  C24 A>C | PreStop | True | 'Bleccictcticataaagee,
gagaggaatcaacacctgacc
AT5G44970 | 5 | 18173197 | Bay-0 T>A SD True | \c83gagticticteatice,
agagaaggatttttggtctcg
AT5G45000 | 5 | 18182942 | Bor-4 C->T | PreStop | True | Clicagaggagageagetacg,
tataatacctgtgtectgeeg
AT5G45180 | 5 | 18293062 | Bor-4 C->A | PreStop | True | Ectaatgcagactetaacgee,
tgcaaatccatattgttggg
AT5G45640 | 5 | 18525991 |  Br-0 G>C | PreStop | True | S8ttgalganageaacc,
tgctectctagtctacgetce
AT5G46140 | 5 | 18722971 |  Sha C->A | PreStop | True | ‘tacactegtecceatagtace,
catagcgatgtcctettgtce
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attcatattcttcgggactgc,

AT5G46875 | 5 | 19041773 | Bor-4 G->A SA True
aacatcgaaaccatcacacc

AT5G46980 | 5 | 19083112 |  Fei-0 G>T | PreStop | True | Cieatageectcagaataaage,
gaagtaagcggagtggtaacg

AT5G48375 | 5 | 19618671 | Bor-4 T>G SA True | 288lccaaacgaacaataagg,

ctaaatcggtccaagaaatcg

aattgaactctctccactttgg,

AT5G49050 5 19901197 | Tamm-2 G->T PreStop True
gtataatatcgaccgttcceg

catcacgttgtgctctttagc,

AT5G49500 5 20095650 | Tamm-2 T->A PreStop True
tgctgagttgtcatgtactcg

ttatccctcttaaggtttggg,

AT5G49840 | 5 | 20273906 | Bur-0 T>G SD True
agtggatcaagaagaaagtgg
AT5G51580 | 5 | 20970275 | Bay-0 A>C | PreStop | True | ‘cgactalctcticcaaacce,
tcttcaactcgtctacgaage
AT5G51795 | 5 | 21060630 | Bur-0 C>A | PreStop | True | 'Staticgaaccacgataige,
tttaggttgaagaaggttggg
AT5G52150 | 5 | 21207233 |  Br-0 A>T | PreStop | True | ‘agcattatggaacaaccieg,
gtggcttcaaattctgtatgg
AT5G52290 | 5 | 21251797 | Bur-0 A>T | PreStop | False | Scctgoatatiticigaagge,
cttcagaaggagacaaatggg
AT5GS53010 | 5 | 21511567 | Tamm-2 | C->A SD True | PgPAgaagaglcagealigagg,
aaactcattgaaagttgccg
AT5GS55200 | 5 | 22412645 | Bur-0 G->C SA True | Sdtglicticanaggticgg,
cgcggagtagagaagtaaace
AT5G56990 | 5 | 23079418 | Bur-0 G>C | PreStop | True | Ctagicicgaaccgaaaatee,
taaggcagcattccttttcc
cttgctcgttctcaagtge,

AT5G58180 5 23561564 | Tamm-2 C->A PreStop True
ctccatgtgtcaccataatce

cactaatttagggtgtctceg,

AT5G61180 | 5 | 24630130 |  Fei-0 C->G | PreStop | True
ttcgacagaactgatctaatgc
AT5G62120 | 5 | 24964585 | Bor-4 C->A SA True | lagccaatcatciggaleg,
aagcaagaagaatccaagagg
AT5G62970 | 5 | 25290248 |  Sha G->T SA True | ‘Ecectialgaagggtatage,
aagttagatgaaagggcaagg
AT5G64060 | 5 | 25651055 | 24 T>A | PreStop | True | CAlacataganagetggctec,
tgattgcttctgaaactacagg
AT5G64910 | 5 | 25959990 |  Br-0 C->T PreStop | True | tAcalcccactigaacaaagg,
atacaccaaattctgcactcg
AT5G66830 | 5 | 26709698 |  Sha C->G | PreStop | True | Sccaattecatetactictee,
catgattctcttgatcatccg
AT5G67050 | 5 | 26776710 | Bur-0 A>G | RevStop | True | 2dattactcteticaacgec,
actatagtggctgagaagggc
AT5G67530 | 5 | 26958488 | Bur-0 G->A Met True | Clecggctititaagtaatcg,

gattgtacacacaggatcticg
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Table S11. Overlaps of deletions and highly polymorphic regions to the coding portions of genes
as ascertained by dideoxy sequencing of PRPs.

Notes:

* Coordinates for PRPs queried by dideoxy sequencing [Chromosome (Chr), “Start” and “End”
refer to core PRP prediction].

® Deletions > 50 bp that overlap coding sequences are listed with effects on gene models. When a
deletion > 50 bp was not observed for a given validation attempt, the number of polymorphic
sites (SNPs, deletions < 50 bp, or insertions) within reads [polymorphism number (PMN)] is
given. The length of a “Polymorphic region” corresponds to the extent of available sequence.
The extreme nature of the polymorphism underlying some PRPs, as well as the lack of double
stranded sequence, confounded alignment for some sequences, and PMN instances may be
overestimated for some alignments. Exon annotations are for coding exons.

* Ambiguous/complex deletion alignments.

PRP coordinates®
ACCes- N Primers us_ed for
Gene Chr Start End . Description validation
sion
(Forward, Reverse)
Atl1g03710 1 923578 923957 Nfa-8 Deletion of 379 bp partially tcgtaaacatgatcgctaacce,
removing exons 1 and 2 ttgatactccacaagctctce
At1g09850 1 3202878 | 3204108 Sha Deletion of 1214 bp removing agtaggcaatgtaggaatttgg,
exons 3-5, partially removing exon | cagcgagaggtttaagaaagg
2
Atlgl4660 1| 5032492 | 5032809 Got-7 Polymorphic region of 735 bp cagttcatgcatctgtcteg,
(PMN=84) overlapping exons 15- gtactgccaatgttttgatge
18
Atlgl7300 1 5927269 | 5927762 Cvi-0 Deletion of 69 bp partially agctttcaagaatcctaacgg,
removing exon 1* ggtgattgattagtccagtcg
Atlg21160 1 7409259 | 7411105 Cvi-0 Deletions of 1068, 883 bp removing | atccttcttatgcacaggtcc,
exons 2-8, partially removing exon | ctaaaggtgatggggaaacc
9
At1g23840 1 8425307 | 8426870 Cvi-0 Deletion of 1714 bp partially cctcagatgtgtaagcaatcg,
removing exon 1 gatttggtttcccacttatge
At1g23850 1 8425307 | 8426870 Cvi-0 Deletion of 1714 bp partially cctcagatgtgtaagcaatcg,
removing exon 1 gatttggtttcccacttatge
At1g30010 1 | 10515290 | 10515623 Bor-4 Polymorphic region of 825 bp gaaggagttcaattctctcge,
(PMN=53) overlapping exon 1 cacctttgctaataccaccg
Atl1g31390 1 | 11242500 | 11243551 Ler-1 Deletions of 171, 76, 88, and 79 bp | agcgagacttctgatcaaacc,
partially removing exons 3 and 4* ctctggtttccaaacaatge
Atlg31510 1 | 11277731 | 11279565 Fei-0 Deletions (total of ~2400 bp) acagtcttcaattacgttccg,
partially removing exons 1-3* ataaaccctatggatttgggg
Atlg31520 1| 11277731 | 11279565 Fei-0 Deletions (total of ~2400 bp) acagtcttcaattacgttccg,
partially removing exons 1-3* ataaaccctatggatttgggg
Atlg31620 1| 11317314 | 11317936 Ts-1 Deletion of 682 bp removing exons | tgattcgtgtcaaagatgtgg,
3 and 4 gggtaatgtatttctgegee
At1g31835 1 | 11423544 | 11424109 Bay-0 Polymorphic region of 912 bp atgtccttcgatacaaggtgc,
(PMN=129) overlapping exon 1 tgacctatccctaatcgaacc
Atl1g31840 1 | 11423544 | 11424109 Bay-0 Polymorphic region of 912 bp atgtccttcgatacaaggtgc,
(PMN=129) overlapping exon 1 tgacctatccctaatcgaacc
At1g33530 1 | 12160237 | 12161867 Bor-4 Deletions (total of ~1750 bp) aagagaaagaagtggcagtcg,
removing exon 2, partially gatatctttgatcccaccacc
removing exon 1*
At1g35750 1 | 13255191 | 13255492 Cvi-0 Polymorphic region of 967 bp gacacttctcaatcacatgge,
(PMN=68) overlapping exon 2, 3, ggaattacatcgtccagaage
and 4
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Atlg37020 14052136 | 14052779 Bor-4 Deletion of 648 bp partially ctacgtttacgacagcattcc,
removing exon 8§ tgtgacgattagtgagaageg
Atlg37080 14113646 | 14114374 Bor-4 Deletion of 790 bp removing exon tgcatatgettgtcttctage,
2, partially removing exon 1 aacaagtcaacatgaaacccc
Atlg41810 15582516 | 15582919 Cvi-0 Deletion of 391 bp removing exon cttaatatcgaaagggttggc,
2, partially removing exons 1 and 3 | gtatctttctctaccgagece
Atlgd44770 16910510 | 16911111 Fei-0 Polymorphic region of 1016 bp caaagagccctaagaacaacce,
(PMN=102) overlapping exons 3-6 | caatttccattcaaggaacc
Atl1g47940 17670625 | 17672084 Ler-1 Deletion of 636 bp removing exon acaccaatccaaactgaatcce,
1 gceatttcagagacaaaaacacc
At1g52990 19746258 | 19746738 | Tamm-2 | Deletion of 547 bp removing exon actgaagacaatgattcggg,
2 tactgacgataacgtgettgg
At1g57906 21439858 | 21440843 Rrs-7 Deletion of 779 bp removing exon caattcaaccaattcgaagc,
3 tttgctagaggagtgaatcee
At1g59620 21909030 | 21909683 Lov-5 Deletion of 338 bp partially aaggattagttttggactgcg,
removing exon 5 ttcaagaaaaggaccatgagg
Atlg60540 22307040 | 22307624 Bay-0 Deletions of 433, 142 bp partially ctccttgatgaactcaactgg,
removing exon 2 gagatatcccacattcaaaacg
Atlg61940 22901800 | 22902367 Fei-0 Deletions of 131, 358 bp removing gctctgttcttcccatctagg,
exon 1, partially removing exon 2 caagtggctgtctttaattage
At1g66880 24949952 | 24951325 | Tamm-2 | Deletion of 1374 bp removing exon | ggtgtttcgattgtgaacg,
1 aaggaagtatgtatgtggcacc
Atlg67455 25271309 | 25272235 Ts-1 Deletions (total of ~1200bp) tcgaggaaaagaaaagatcg,
removing exons 1 and 2* aaatggtagaggaagactcgg
Atl1g69730 26233622 | 26233986 Ts-1 Polymorphic region of 805 bp tacactgtaccttgaccaccc,
(PMN=120) overlapping exons 1-3 | gaaaacaccataacgagaggg
Atlg74170 27895790 | 27896506 Bay-0 Deletions of 141, 70, and 608 bp ttccactccattatetgttgg,
partially removing exon 7 gaaatctgccatcttctetgg
Atlg76960 28925502 | 28925944 Cvi-0 Deletion of 392 bp removing exon ttgattggtgaccatttgc,
1, partially removing exon 2 tgcagtctaagagagttgtttgg
At2g04420 1535252 1536076 Ts-1 Deletion of 997 bp removing entire | gagggagagagatcgtactge,
gene ccgatatttttgattacccg
At2g05900 2257456 | 2257978 Got-7 Polymorphic region of 901 bp ggacatgtatcatggacaacc,
(PMN=240) overlapping exon 1 gacctaatcaaacacgagaage
At2g05915 2263749 | 2264199 Bay-0 Deletion of 425 bp removing exon agctgcactaaccaaggtagc,
1, partially removing exon 2 tetetetttetetetggeace
At2g16870 7315756 | 7316223 Sha Deletion of 497 bp partially ataatcctgttatccettgge,
removing exon 4 ggaactatgtgattgcaggg
At2g19550 8471718 | 8472705 Ler-1 Deletion of 1031 bp partially ctaccagcctgaaagacaagg,
removing exon 1 tcctttccctaaactaaacgg
At2g26610 11329126 | 11330682 Cvi-0 Deletion of 1544 bp removing tcatcttcgtttaacacctge,
exons 12-17, partially removing aggttgtgttcaatgttcacg
exon 11
At2g27600 11788947 | 11789437 Cvi-0 Polymorphic region of 885 bp tgcgattgttagagagaaacc,
(PMN=71) overlapping exon 2 ttcactctegtttccttctce
At2g27760 11832733 | 11833044 Tsu-1 Polymorphic region of 876 bp ttttcgagacttcactgttce,
(PMN=132) overlapping exons 3-6 | tctacctctgcagtctttcce
At2g35075 14795706 | 14796442 Bay-0 Deletion of 486 bp removing exon aaatccgtattaggttgcagg,
11, partially removing exon 10 ttcgtacgtttgatcttctcg
At2g35080 14795706 | 14796442 Bay-0 Deletion of 233 bp partially aaatccgtattaggttgcagg,
removing exon 6 ttcgtacgtttgatcttctcg
At2g42470 17686860 | 17687919 Rrs-7 Deletion of 1047 bp removing exon | gttaaccaagaaaaatctcccc,
10, partially removing exon 9 caaagaacttcatcgaacacc
At3g04660 1265724 | 1266292 Br-0 Deletion of 244 bp partially tcatcattctggatctcaagg,
removing exon 1 tgtaacttacgaaggcgage
At3g05450 1576194 1577106 Sha Deletion of 705 bp removing exon ccctaaacaaaccaaagatacg,
1 acgttgaattgaggaaactcc
At3g09160 2805710 | 2806168 Ler-1 Deletion of 440 bp removing exons | aataagaaagagcagcatgagg,
4 and 5 aactcaatggaagtgacatgg
At3g11405 3580759 | 3581471 | Tamm-2 | Deletion of 674 bp removing entire | ccagtttgtttgttggtttgg,

gene

ggtegattttggtectage
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At3g14460 4853787 | 4864328 Cvi-0 Deletion of 10536 bp partially ctccagaaactgctcttaggg,
removing exon 1 tcctgaagttacaagectcg
At3g14470 4853787 | 4864328 Cvi-0 Deletion of 10536 bp removing ctccagaaactgctcttaggg,
entire gene tcctgaagttacaagecteg
At3g14480 4853787 | 4864328 Cvi-0 Deletion of 10536 bp removing ctccagaaactgctcttaggg,
entire gene tcctgaagttacaagecteg
At3g14490 4853787 | 4864328 Cvi-0 Deletion of 10536 bp removing ctccagaaactgctcttaggg,
exons 6 and 7 tcctgaagttacaagectcg
At3g16030 5440255 | 5440732 Est-1 Polymorphic region of 904 bp atcttcagctccaagagatgg,
(PMN=184) overlapping exon 2 gtgatgccacaacaactaacc
At3g16520 5618702 | 5619096 Rrs-10 Deletion of 434 bp removing exon agacttctttgcactgacgc,
3 aaactggttcgtctcataccg
At3g17200 5870017 | 5870834 | Tamm-2 | Deletion of 959 bp partially tagtgtttacacatgcgttcg,
removing exon 1 atgtaacgtacccgaacttgg
At3g18270 6262671 6263046 Cvi-0 Polymorphic region of 749 bp aggatcagataacggctatgg,
(PMN=75) overlapping exons 2 and | aaacctctagcgctcaatacc
3
At3g18485 6342407 | 6343398 Ler-1 Deletion of 983 bp removing exon getggtaaccgaactcatagg,
1, partially removing exon 2 gattttgatcacttgtgtcacg
At3g19040 6571007 6571502 Got-7 Deletion of 484 bp removing exon tgagaacagattgatcatgcc,
9, partially removing exon 8 gacaacaggtttgtgttttge
At3g21080 7385876 | 7391501 Fei-0 Deletions of 2729, 1768 bp gegtacttttgtgagagactacc,
removing entire gene acagacttctcttcttcgtgg
At3g21960 7737061 7737635 Rrs-7 Deletions of 135, 119, 256 bp gtgtgtagttgtggttatgcg,
partially removing exon 1 ctacttgctttcgectttage
At3g22080 7779531 7780311 Van-0 Deletion of 760 bp removing exon gcttgaacacatcattgaacc,
5 gtgaaacactcaatgcagagg
At3g22860 8091410 | 8092722 Nfa-8 Deletion of 1285 bp partially accatatcgagtatgctgteg,
removing exon | taaacgttttgaggagatgge
At3g23960 8658116 | 8658623 Bay-0 Deletion of 451 bp partially gtgaaatccatagcaacatge,
removing exon 1 ttaaacgcttctaatcetcgg
At3g25080 9136744 | 9137391 Ts-1 Deletion of 638 bp removing exon tccegegatttattagtgg,
1 gaccagaatcactagcttccc
At3g27590 10222724 | 10223082 Bur-0 Deletion of 391 bp removing exon ttgcgcttctaatatectcg,
2 atgtggctttgataattgge
At3g27600 10225406 | 10226165 Bur-0 Deletion of 199 bp removing exon caaagtgaggatttctcetge,
3 aatgaccaacgtcaaagatcc
At3g27910 10359054 | 10359510 Bur-0 Deletion of 427 bp partially ataacgcacgaaccaactacc,
removing exon 1 ctgggactagaaatctttgge
At3g28140 10469935 | 10471687 Sha Polymorphic region of 206 bp atagcagtgattatgggagceg,
(PMN=7) overlapping exon | ggttcaagetttgttgaatcg
At3g28260 10535663 | 10536057 Bur-0 Deletion of 473 bp removing exon aagcatacgaatgatactgcg,
1 acattctccaaaacgctatce
At3g28680 10750191 | 10751192 C24 Deletions of 779, 240, and 141 bp gaagatgcaagctaagactcg,
removing exons 2-4, partially gcattctcaatagegttttgg
removing exon 1
At3g28880 10894878 | 10896159 Bay-0 Deletion of 1279 bp removing gaatcgattgaagactgatcg,
exons 5-7, partially removing exons | aggaactgataaggcttttgg
4,8
At3g29250 11198704 | 11199088 Bay-0 Deletion of 320 bp removing exon tccgatgtgcaacaatatacce,
4, partially removing exon 3 gatgcagaatagttgaattgce
At3g29330 11259236 | 11260351 Ts-1 Deletions (total of 1300 bp) gtaatttacaagggccttcge,
partially removing exons 1 and 2* gtgttacagacatgaaacagaagg
At3g32904 13455322 | 13455951 Bay-0 Deletion of 577 bp removing exon geatttggtggtgaactcc,
3, partially removing exon 4 caacatctaactcatggtggc
At3g32930 13494377 | 13494802 Bay-0 Polymorphic region of 912 bp aaggatgcagctgataagagg,
(PMN=93) overlapping exon 4 gcaccatttcatggtaacg
At3g32940 13494377 | 13494802 Bay-0 Polymorphic region of 912 bp aaggatgcagctgataagagg,
(PMN=93) overlapping exon 8 gcaccatttcatggtaacg
At3g33293 14047957 | 14048540 Bur-0 Deletion of 576 bp removing exon gcaattattacctcaaaggeg,

2, partially removing exon 1

accaaagatacgacaagctce
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At3g42200 14382378 | 14387370 Cvi-0 Deletion of 4984 bp removing cacctaaattttctcgetge,
entire gene aacacaaatgaccctaggagg
At3g42820 14932639 | 14933260 Bay-0 Deletions (total of ~570 bp) ttcagtcctcaacaaatgacg,
removing exons 19-21%* tcatgtttaccgtatatgcacc
At3g42910 14987933 | 14988630 Bay-0 Deletions of 499, 221 bp partially cttgaaaagattgaccaaccg,
removing exons 1-3 gatcctaaatgectaagtgtgce
At3g43760 15659400 | 15659750 | Tamm-2 | Deletion of 432 bp partially catgccagatagtgtaaacgg,
removing exons 2 and 3 cccttcttgaagttgatttgg
At3g44070 15839540 | 15839850 Cvi-0 Deletions of 248, 244 bp partially accaaatacaaagatggaggg,
removing exon 1 and 2 ttagcaaccatgttcaagge
At3g44290 15983784 | 15984297 Ler-1 Deletion of 482 bp removing exon tggacttacatgtgtcttccg,
4 gttatttgccgacttaggagg
At3g44805 16360847 | 16361700 Bay-0 Deletion of 843 bp removing exon aaacttcatcactcattagggg,
1, partially removing exon 2 tgcatagtcatcaagaatgagg
At3g45010 16477633 | 16478011 Cvi-0 Polymorphic region of 688 bp aaatctctgacagaaaagccc,
(PMN=78) overlapping exon 1 aactgaaaccagttcctaccg
At3g45820 16850777 | 16851663 Bay-0 Deletion of 729 bp removing exons | ggcttctctgacctacaatgg,
3 and 4 ggaaaccctagagaaggaacc
At3g45940 16900051 | 16900659 Br-0 Polymorphic region of 1076 bp attacattcggtggttgttcc,
(PMN=108) overlapping exon 1 aggaactgtaaggaatttgcg
and 2
At3g45950 16900051 | 16900659 Br-0 Polymorphic region of 1076 bp attacattcggtggttgttce,
(PMN=108) overlapping exon 1 aggaactgtaaggaatttgcg
At3g46530 17142295 | 17142673 Br-0 Polymorphic region of 828 bp gttattccaaccagtgtcacg,
(PMN=104) overlapping exon 1 ccagaggactatgagattgacc
At3g46800 17246675 | 17246995 Fei-0 Deletion of 375 bp partially atcagattctcatcgaccacc,
removing exon 1 caatatgcgacttcaatgtgc
At3g50810 18898875 | 18899375 Ler-1 Deletion of 609 bp removing exon tatgtcgtttcttcatcaccg,
4 gtggtagcttcttttgaaaacc
At3g55590 20628684 | 20629118 Nfa-8 Deletions of 71, 297 bp removing ttgtcttaatctggacttgec,
exons 2 and 3 agcattgcatagagcttttcc
At4g07380 4191798 | 4192563 Fei-0 Deletion of 89 bp partially tttcctgceatgttcacttagg,
removing exon 2* tacggatttattgtagcageg
At4g07510 4312873 | 4313284 Ler-1 Deletions of 267, 89, 122 bp ctcatctccegtgatagge,
removing exons 3-5* gcttggaagaageagttatgg
At4gl13130 7646887 | 7647930 Cvi-0 Deletions of 269, 468 bp partially tgtcgaagatagtttcgatgg,
removing exon 1 agaatgtcttgggtgaagagg
At4g14600 8377276 | 8377626 Cvi-0 Polymorphic region of 920 bp tgtetgtgttttcattacagcec,
(PMN=88) overlapping exon 3 getetgatcaatgtcatttge
At4g17990 9987783 | 9990887 Nfa-8 Deletion of 710 bp removing exon ttatcaatctcgtacaccage,
1 tatacatgggattcgtttggg
At4g18000 9987783 | 9990887 Nfa-8 Deletion of 2362 bp removing ttatcaatctcgtacaccage,
entire gene tatacatgggattcgtttggg
At4g18330 10127332 | 10127758 Bay-0 Deletion of 740 bp removing exons | aagtgtgaggatgacaagtgc,
4-5, partially removing exon 6 aactgaagctcgttctgttce
At4g19470 10613063 | 10613799 Rrs-10 Deletions of 436, 244 bp partially gttaacatatgcgaggtggc,
removing exon 3 catttctcttccagtgettce
At4g19630 10684622 | 10686534 Van-0 Deletion of 1953 bp partially ctcttgtaaagecctaccacce,
removing exon 1 ttgagagagcgttattagttge
At4g23240 12161883 | 12163505 Cvi-0 Deletion of 1275 bp partially cacatccaacgtatagagcec,
removing exon 1* gttccttctetegttceg
At4g23250 12161883 | 12163505 Cvi-0 Deletion of 1275 bp removing cacatccaacgtatagagcc,
exons 10, 11, and 12* gttccttetetegttceg
At4g23510 12267856 | 12270088 Sha Deletion of 2238 bp removing ctgaaacattgaagaagcagc,
exons 2 and 3, partially removing atgttttcatggacgagtacg
exon 1
At4g24410 12623782 | 12624745 Lov-5 Deletion of 85 bp partially actgctctcttctccateteg,
removing exon 1 ggtgatactcagcatctcage
At4g26280 13305089 | 13305394 Van-0 Deletion of 298 bp partially ccggagttagatgattettec,

removing exon 2

cttcagagaaagggtacctcg
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At4g26410 13347009 | 13347486 Bur-0 Polymorphic region of 828 bp gttgaaagaaggagaaaaggc,
(PMN=78) overlapping exon 1 ggataacaaaagcagcagagg
At4g27430 13721371 | 13721835 Sha Deletion of 442 bp partially aagggaacaactatgacgagg,
removing exon 8 actcgatttcttttcctgage
At4g28350 14025921 | 14026782 Sha Deletions (total of ~1000 bp) tettgtagagttatccttgtgatec,
partially removing exon 1* ctgatgtcgttgaactcttgg
At4g29090 14333444 | 14335295 Cvi-0 Deletion of 1864 bp removing gcgaatcttaatectttcteg,
entire gene acttttgtggatggtaacacg
At4g31740 15363190 | 15363817 Rrs-7 Deletion of 604 bp partially acatttgagatagtggagggg,
removing exon | gaggtatgaatcggtttctgg
At4g32200 15550801 | 15551253 Nfa-8 Deletion of 467 bp partially ggatacaaaaggaagacctgce,
removing exons 9 and 10 tcgttgagcaaatatctcagg
At4g33810 16213505 | 16214368 | Tamm-2 | Deletions of 76, 308, 472 bp ccggtaggaagaaaacacg,
partially removing exons 4 and 5 gtctggecagttgttttgg
At4g34780 16592337 | 16592858 Lov-5 Deletion of 682 bp removing entire | tatgcctcaaacatctcetge,
gene atctgataccatttttgegg
At4g37620 17674162 | 17674595 Ler-1 Deletion of 468 bp removing entire | caacaatcatgcctataacagc,
gene atgcgactatctccattctce
At5g02660 602052 602625 Ler-1 Deletion of 564 bp removing exon aacaactgctactaggggagce,
2, parially removing exon 1 gaagaatctcaacagtggaage
At5g03500 875976 876569 Bor-4 Deletions of 333, 243 bp removing | ccaaaattaagactcttcccg,
exon 6 tettgttgtataggegagage
At5g04400 1241656 | 1242603 Tsu-1 Deletion of 1074 bp removing gcacaaaacgacaagaaacg,
exons 1 and 2, partially removing catctaacataccgttgageg
exon 3
At5g09910 3092826 | 3093306 Lov-5 Polymorphic region of 965 bp cagataattcgcagagttccc,
(PMN=88) overlapping exon 1 aagagatgattttcccacacc
At5g15990 5217415 | 5221088 Bay-0 Deletion of 3917 bp removing gene | ggtttcttcgaaataagegg,
aagagcatatggaatggaagc
At5g17680 5825917 | 5826602 Br-0 Deletions of 390, 146, and 114 bp ccttaatgtcaacgagttccce,
partially removing exon 4 tcgactgagaattcaaacagg
At5g17780 5867059 | 5867522 Cvi-0 Deletion of 417 bp partially ttttcaatcactcacccacc,
removing exon 4 gcaagcatcataagatatggg
At5g18880 6300462 | 6301483 Nfa-8 Deletion of 1074 bp removing ctgaattcaacatcttcaccg,
entire gene gttcgtttgaagtaacaacgg
At5g25120 8664403 8667128 Lov-5 Polymorphic region of 487 bp gctegttecacttetaattee,
(PMN=19) overlapping exon 2 ccataaaagttgaaactctcce
At5g25415 8836452 | 8838240 Est-1 Deletion of 1965 bp removing agctaaacgttggacgatacc,
exons 6-8, partially removing exon | gtgaatacacaaaacagttgge
5
At5g25920 9044169 | 9046191 Nfa-8 Deletions (total of ~2100 bp) gcttttgataagacccaaaataggc,
partially removing exons 1-4 tttagctagetgtcttcactateg
At5g26617 9360279 | 9360673 | Tamm-2 | Deletion of 360 bp partially actccttcaggcgattatacg,
removing exon 1 tttgtgaactctgaagagaagce
At5g26642 9272040 9275715 Ler-1 Deletion of 3839 bp removing ataagaaatctcatcgacggc,
entire gene gacgaagaagaagaggagacg
At5g28190 10167871 | 10171855 Fei-0 Deletion of 4155 bp removing acttgaaatgctttatccceg,
exons 1-3, partially removing exon | gtacacaacacaagacataatctcc
4
At5g28210 10188569 | 10189090 Fei-0 Deletions of 168, 341 bp partially aatacgtaaacctacgtgegg,
removing exon 1 agagcattatcatcatcgtcg
At5g28646 10676726 | 10677360 Ler-1 Deletion of 679 bp removing exons | tgtgttgaagaatcttggtgc,
S and 6 cttatgaaggcgagcataacc
At5g28823 10838025 | 10838824 Van-0 Deletion of 776 bp partially ttcaaagcatgacaactaggg,
removing exons 2 and 3 ttacttagagcatggaacccc
At5g28930 10971033 | 10972860 Br-0 Deletion of 1818 bp removing aatatccgggcattttaacc,
exons 11-15 ggtaaatttcagtaacgaaggg
At5g35230 13508666 | 13509037 Sha Deletion of 209 bp partially gcagttgaagcagttettgg,
removing exon 1 atttggcggaaatgaage
At5g36870 14538335 | 14538928 Ler-1 Deletion of 563 bp removing exons | ctgcaaaccttagattcatge,

11-12, partially removing exon 10

cagattcactggtttcattcc
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At5g37160 14724366 | 14725048 Br-0 Deletion of 671 bp partially acttgtggatggaagaagagg,
removing exon 4 tgacggttactgagaaatccc
At5g37310 14790969 | 14791596 Tsu-1 Polymorphic region of 948 bp attggtgggatctctcttgg,
(PMN=95) overlapping exons 4 and | ggtgatgtatttaggttccce
5
At5g37760 15015394 | 15015899 | Tamm-2 | Deletion of 435 bp partially ggagaagaaaaagctgattgg,
removing exon 4 cggttgtttctatatcttctge
At5g38680 15496224 | 15496573 Rrs-7 Polymorphic region of 837 bp gtgtagtgctccaaaagatgg,
(PMN=105) overlapping exon 2 gagtaattgatgctgcactgg
At5g38690 15496224 | 15496573 Rrs-7 Polymorphic region of 837 bp gtgtagtgetccaaaagatgg,
(PMN=105) overlapping exon 13 gagtaattgatgctgeactgg
At5g39390 15781854 | 15783095 C24 Deletions (total of ~1247 bp) gggtcatgacaataaacatgce,
partially removing exons 1, 2, and 3 | ggaagagattttcaggttccc
At5g41950 16806566 | 16806962 Cvi-0 Deletion of 441 bp removing exon gctggtctetgeattgatace,
14 tgaacttaggatacacgcacc
At5g41960 16806566 | 16806962 Cvi-0 Polymorphic region of 390 bp gctggtetetgeattgatace,
(PMN=75) overlapping exon 1 tgaacttaggatacacgcacc
At5g42965 17253923 | 17254359 Rrs-7 Deletion of 461 bp removing entire | cgcagaaactacatggaacc,
gene tctcaatgacattctggatgg
At5g43550 17514856 | 17515162 Ts-1 Polymorphic region of 8§19 bp ggctacgagcaagtagactcc,
(PMN=140) overlapping exon 1 cgcaacttagattcacaatagg
At5g43940 17703643 | 17703948 Lov-5 Polymorphic region of 711 bp agatatcaactcgtccgttce,
(PMN=73) overlapping exon 9 tgaagtatgagattgttgcgg
At5g43950 17703643 | 17703948 Lov-5 Polymorphic region of 711 bp agatatcaactcgtccgttce,
(PMN=73) overlapping exon 2 tgaagtatgagattgttgcgg
At5g44510 17946607 | 17947531 Nfa-8 Polymorphic region of 515 bp tttctcgatctggattgtagg,
(PMN=75) overlapping exon 7 gttctgtacacaccaagcagce
At5g44850 18125258 | 18125655 Sha Deletion of 533 bp partially ctttcaacgacaagaacaagc,
removing exon 1 agtttctcaagaacagagcage
At5g45050 18198359 | 18198698 Bay-0 Polymorphic region of 723 bp ctccagcaaacaataaacacc,
(PMN=43) overlapping exon 1 and | gagcaaatcgtctacatcage
2
At5g45095 18224708 | 18226287 Fei-0 Deletion of 1724 bp removing cagtccgattcaatatgtaatgtce,
entire gene aagtgtttaaccacaacacgg
At5g45220 18316298 | 18316483 Bay-0 Polymorphic region of 288 bp gtacaagcttgaagagcatcc,
(PMN=44) overlapping exon 6 tgatgagcctatgataaageg
At5g46120 18719764 | 18720107 Ler-1 Deletion of 335 bp partially aaaatctcagatacgagtgacg,
removing exon 1 aggtccattaagatccactgc
At5g48770 19790008 | 19797277 Van-0 Deletions (total of ~7400 bp) gagattgatatacgaacccge,
removing majority of gene* aagacacttcttccaaagatgg
At5g48780 19790008 | 19797277 Van-0 Deletions (total of ~7400 bp) gagattgatatacgaacccgc,
removing majority of gene* aagacacttcttccaaagatgg
At5g49020 19889847 | 19890835 Sha Deletions (total of ~950 bp) tacaggattatgtgaggacgg,
removing exons 6, 8-9, partially aattctggtacacacagacgc
removing 7 and 10*
At5g49290 20000089 | 20000531 Br-0 Polymorphic region of 915 bp gtctcacaacaaatttagegg,
(PMN=132) overlapping exon 6 agtagctgttctcgtcgaagg
At5g51195 20820665 | 20821849 Bur-0 Deletion of 1330 bp removing exon | accatccagacttgctagacg,
1 and 2 gaagagagggaaatgagttge
At5g53050 21528135 | 21528513 Lov-5 Polymorphic region of 794 bp ctatgaaatgtgcaggagagg,

(PMN=94) overlapping exons 8 and
9

atgcagacatgatgtgattgc
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Table S12. Multiple regression analysis results of the genomic features that best account for
variability in nucleotide diversity across 50 kb windows.

Estimate” Std. Error t value p-value
Intergenic diversity
Distance to centromere 9.1x10™" 7.5x107"2 -12.1 <2x107'¢
GC content (all sites) -2.5x10 3.0x107 8.2 3.3x107'°
Number of NB-LRR genes 4.2x10™ 5.1x107 8.2 4.8x107°
Amount of missing data 2.1x107 2.8x10™ 7.3 4.3x107"
(intergenic sites)
Number of repetitive probes 1.6x107 2.2x10™ 7.1 2.2x107"
(all sites)
GC content (intergenic sites) 8.2x107 2.6x107 3.1 2.0x107
Four-fold degenerate
diversity
GC content (all sites) -6.0x10 4.0x10° -14.9 <2x107'°
Distance to centromere 2.1x107"° 2.1x107™" -9.8 <2x107'¢
Missing data (four-fold sites)  1.4x107 1.7x107 8.4 <2x107°
Repetitive probes (four-fold ~ -1.3x10 1.6x107 -8.0 2.0x10™"
sites)
Missing data (all sites) 8.9x107 1.2x107 73 4.4x10™"°
Repetitive probes (all sites) -6.1x107 1.1x107 -5.7 1.5x10®
Number of NB-LRR genes 8.1x10™ 1.4x10™ 5.6 2.0x10®
GC content (four-fold sites) 1.1x107 2.1x107 5.1 3.5x107
Number of all genes 1.1x10™ 2.4x107 4.4 1.0x107

* GC content, repetitive probes, and missing data were all measured as a proportion of sites and
so range from 0 to 1; number of NB-LRR genes or all genes are actual counts, and distance to the
centromere was measured in base pairs (bp).
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Table S13. Genes in chromosome 1 candidate sweep region.

Gene Gene type Description®

AT1G54450  Protein coding Calcium-binding EF-hand family protein

AT1G54460  Protein coding Expressed protein

AT1G54470  Protein coding Encodes a Ct-like gene

AT1G54480  Protein coding Encodes a Cf-like gene

AT1G54490  Protein coding 5'-3" exoribonuclease (XRN4), identical to XRN4

AT1G54500  Protein coding Rubredoxin family protein

AT1G54510  Protein coding Protein kinase family protein

AT1G54520  Protein coding Expressed protein

AT1G54530  Protein coding Calcium-binding EF hand family protein

AT1G54540  Protein coding Expressed protein

AT1G54550  Protein coding F-box family protein

AT1G54560  Protein coding Myosin, putative

AT1G54570  Protein coding Esterase/lipase/thioesterase family protein

AT1G54575  Protein coding Expressed protein

AT1G54580  Protein coding Acyl carrier protein, chloroplast, putative

AT1G54590  Protein coding Splicing factor Prp18 family protein

AT1G54600  Pseudogene Pseudogene

AT1G54610  Protein coding Protein kinase family protein

AT1G54620  Protein coding Invertase/pectin methylesterase inhibitor family
protein

AT1G54630  Protein coding Acyl carrier protein 3, chloroplast (ACP-3)

AT1G54640  Protein coding F-box family protein-related

AT1G54650  Protein coding Expressed protein

ATI1G54660  pseudogene Pseudogene, similar to vetispiradiene synthase

AT1G54670  Pre tRNA tRNA-Ala (anticodon: TGC)

AT1G54680  Protein coding Expressed protein

AT1G54690  Protein coding Histone H2A, putative

AT1G54700  Protein coding Hypothetical protein

AT1G54710  Protein coding Expressed protein, contains 3 WD-40 repeats

AT1G54720  Protein coding Early-responsive to dehydration protein-related / ERD
protein-related, similar to ERD6 protein

AT1G54730  Protein coding Sugar transporter, putative, similar to ERD6 protein

AT1G54740  Protein coding Expressed protein

ATI1G54750  Pseudogene Pseudogene

AT1G54760  Protein coding MADS-box family protein

AT1G54770  Protein coding Expressed protein

AT1G54780  Protein coding Thylakoid lumen 18.3 kDa protein

AT1G54790  Protein coding GDSL-motif lipase/hydrolase family protein

AT1G54820  Protein coding Protein kinase family protein

AT1G54830  Protein coding CCAAT-box binding transcription factor Hap5Sa,
putative

AT1G54840  Protein coding Expressed protein

AT1G54850  Protein coding Expressed protein
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AT1G54860  Protein coding Expressed protein

AT1G54870  Protein coding Similar to short-chain dehydrogenase/reductase (SDR)
family protein

AT1G54880  Protein coding Hypothetical protein

AT1G54890  Protein coding Late embryogenesis abundant protein-related / LEA
protein-related

AT1G54905  Pseudogene Copia-like retrotransposon family

AT1G54920  Protein coding Expressed protein

AT1G54923  Protein coding Expressed protein

AT1G54926  Protein coding Expressed protein

AT1G54930  Protein coding Zinc knuckle (CCHC-type) family protein

AT1G54940  Protein coding Glycogenin glucosyltransferase (glycogenin)-related

* Modified from TAIR (S12).

S&9



Clark et al.: Supporting Online Material

July 16, 2007

Table S14. Genes in chromosome 5 candidate sweep region.

Gene Gene type Description®

AT5G08610  Protein coding DEAD box RNA helicase (RH26), strong similarity to
RNA helicase RH26

AT5G08620  Protein coding DEAD box RNA helicase (RH25)

AT5G08630  Protein coding DDT domain-containing protein

AT5G08640  Protein coding Flavonol synthase 1 (FLS1)

AT5G08650  Protein coding GTP-binding protein LepA, putative

AT5G08660  Protein coding Expressed protein

AT5G08670  Protein coding ATP synthase beta chain 1, mitochondrial

AT5G08680  Protein coding ATP synthase beta chain, mitochondrial, putative

AT5G08690  Protein coding ATP synthase beta chain 2, mitochondrial

AT5G08710  Protein coding Regulator of chromosome condensation (RCC1) family
protein / UVB-resistance protein-related

AT5G08712  miRNA Encodes a microRNA. Targets Atlg52150. Mature
sequence: TCGGACCAGGCTTCATTCCCC

AT5G08717  miRNA Encodes a microRNA. Targets Atlg53160. Mature
sequence: TCGGACCAGGCTTCATTCCCC

AT5G08720  Protein coding Expressed protein

AT5G08730  Protein coding IBR domain-containing protein

AT5G08740  Protein coding Pyridine nucleotide-disulphide oxidoreductase family
protein

AT5G08750  Protein coding Zinc finger (C3HC4-type RING finger) family protein

AT5G08770  Protein coding Expressed protein

AT5G08780  Protein coding Histone H1/HS family protein

AT5G08790  Protein coding No apical meristem (NAM) family protein

* Modified from TAIR (S12).
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Table S15. Field descriptions for Perlegen resequencing traces.

TRACE_NAME

Unique identifier for this trace, composed by concatenating the
TEMPLATE ID and TRACE END.

TEMPLATE ID

Uniquely identifies a pair of traces for forward and reverse
tilings of the same sequence interval from the same scan:
composed from the RUN GROUP ID, the scan date, and a
code identifying the interval of tiled sequence.

TRACE END

The orientation of the tiled fragment for this trace (“F” for
forward or “R” for reverse).

SUBSPECIES ID

The strain name for the DNA sample used in this experiment.

RUN_GROUP_ID

An identifier that groups together all traces from the same
scanned image, corresponding to a single GeneChip DAT file,
and a single analysis run.

PREP_GROUP ID

Groups together all scans from a single hybridization
experiment, i.e., a single physical array. For wafer-scale
hybridizations, many scans are made to cover an entire wafer,
and a wafer may be hybridized with several samples with
different fluorophores.

CHIP_DESIGN_ID or
FEATURE ID FILE NAME

Identifies the chip design for the array covered by this
RUN GROUP ID.

REFERENCE ACCESSION

NCBI GenBank accession for the source sequence used for
design of the array for this tiled interval

REFERENCE OFFSET

Position in the GenBank sequence corresponding to the first
tiled base in this trace file.
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