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theory that most great scientific discoveries were hit on by accident”
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Multiple reference genomes and
transcriptomes for Arabidopsis thaliana

Xiangchao Gan'*, Oliver Stegle”™, Jonas B<.hr *, Joshua G. thffcn“' Philipp Du\\c *, Katie L. Hildebrand®, RuncI\11g~.(x. '
Sebastian J. Sghulthcm Fdward] Osborm .\.’1me Sreedharan®, Andre Kahles® .chma Bohnert®, Gér aldmc Jean®,
Paul Derwent’, l‘aul Kersey’, FruJ Belfield®, r\th()ld\ P. Harberd®, Eric Kemen®, Christopher Toomajian®, Paula X. Kover'”

Richard M. Clark?®, Gunnar Ritsch® & Richard Mott"

Genetic differences between Arabidopsis thaliana accessions underlie the plant’s extensive phenotypic variation, and
until now these have been interpreted largely in the context of the annotated reference accession Col-0. Here we report
the sequencing, assembly and annotation of the genomes of 18 natural A. thaliana accessions, and their transcriptomes.
When assessed on the basis of the reference annotation, one- third of protein - coding genes are predicted to be disrupted in
at least one accession. However, re-annotation of each genome revealed that alternative gene models often restore coding
potential. Gene expression in seedlings differed for nearly half of expressed genes and was frequently associated with cis
variants within 5 Kilobases, as were intron retention alternative splicing events. Sequence and expression variation is most
pronounced in genes that respond to the biotic environment. Our data further promote evolutionary and functional
studies in A. thaliana, especially the MAGIC genetic reference population descended from these accessions.

Interpreting the consequences of genetic variation has typically relied on
areference sequence, relative to which genes and variants are annotated.
However, this may cause bias, because genes may be inactive in the
reference but expressed in the population', suggesting that sequencing
and re-annotatmg mdmdual genomes is necessary. Adv. ances in
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suitable for annotation. Accessions were sequenced with Illumina
paired-end reads’ (Supplementary Table 1), generally with two
libraries with 200-bp and 400-bp inserts and reads of 36 and 51 bp,
respectively, to between 27-fold and 60-fold coverage. Each enome
was assembled by using five cycles of nerame r&d mappmg com-
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directly on articles. in tTA/DTA embrvos under am:rﬁblation conditions; this may be a
result of silencing of the & locus in these tissues (data not Created 16:39
shown). get this strain

> One potential explanation for a small pancreas after transient pro-
genitor ablation is the possibility that a subset of progenitor cells was
selectively eliminated. Because exocrine cells constitute over 80% of
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