SUPPORTING INFORMATION

BAC Assembly

For the four BAC clones sequenced on a Roche 454 sequencer at the U. of Georgia’s Georgia Genomics Facility, sequences and corresponding quality scores from each flowgram produced by the Roche sequencer were sampled randomly with custom Perl scripts to obtain approximately 30x coverage which, based on our simulations, resulted in assemblies with the fewest contigs, highest N50 size, lowest per base error rate in assembled contigs, and the highest Q40 values. These BAC clones were first assembled with the gsAssembly software (v2.3) from Roche Life Sciences to assess the quality and coverage for each clone. MIRA (v3.0.3; Chevreux 1999) was used for final assemblies as it consistently produced fewer contigs and a greater total number of assembled bases while also allowing for a greater control of the assembly process by numerous command line switches. Each MIRA assembly was input to the minimus2 pipeline (Sommer et al., 2007) to join fragmented assemblies, and the assemblies were viewed and edited with Tablet (Milne et al., 2010) and Consed (Gordon et al., 1998), respectively.
LTR retrotransposon (LTR-RT) and solo LTR identification

Primer binding site and domain identification is automated with LTRdigest (version 1.3.4; Steinbiss et al. 2009) by searching each LTR-RT prediction against a database of sequences and running HMMER (version 2.3.2; Eddy 1998) on a set of Hidden Markov Models (HMMs) constructed from alignments of LTR-RT coding domains, respectively. We used a set of 23 HMMs (both Pfam local models from the Pfam HMM_ls database and mulit-hit local models from the Pfam HMM_fs database for each domain were used for a total of 46 HMMs) and a custom database of 6120 plant tRNAs obtained from the genomic tRNA database (Chan and Lowe 2009) to identify primer binding sites.

Solo LTRs and truncated LTR-RTs were identified by masking the BAC sequences with intact (i.e. complete or full-length sequences) LTR-RTs with RepeatMasker (version Open-3.2.9; Smit et al., 1996-2010), and then searching the masked BACs with HMMs created by aligning the two LTRs from a single retrotransposon and BLASTN with intact LTR-RTs with an e-value of 1e-5, respectively. Multi-hit local models representing the LTR sequence of each LTR-RT were used to identify fragments and multiple solo LTRs using HMMER version 2.3.2 (Eddy 1998), and only matches above 50% sequence identity to the entire model were retained as potential solo LTRs. Only fragments above 50 base pairs and with at least 80% sequence identity to an intact LTR-RT copy were considered as truncated copies.

The genome-wide frequency of solo LTRs and truncated elements vs. intact elements was determined by using similarity searches with BLAST. First, we used BLASTN with default parameters to search the WGS read set with both LTR sequences from the 79 intact Gypsy elements identified in the BAC clones. The same procedure was repeated for the 28 intact Copia elements (see Table S2 for more information about Gypsy and Copia families identified in this study). Next, the reverse transcriptase (RVT) protein sequence from each intact Gypsy element was used to search the WGS reads with TBLASTN using an e-value cutoff of 1e-5, and this procedure was repeated for each intact Copia element. We used a ratio of the total number of BLAST hits for LTR sequences to the total number of BLAST hits for RVT sequences to assess the genome-wide percentage of intact LTR-RTs vs. truncated elements or solo LTRs. Given that the RVT and LTR sequences can be clearly differentiated between Gypsy and Copia elements, the ratio of LTR:RVT BLAST hits in the WGS reads provides an estimate of the relative genome-wide percentage of intact vs. truncated elements or solo LTRs for Gypsy and Copia elements. 

Neighbor-joining analyses

The diversity and novelty of the sunflower Gypsy LTR retrotransposons that contained a chromodomain (i.e. the “chromoviruses”) was assessed by comparing sequences identified in this study to previously identified chromoviruses from the Viridiplantae (Gorinsek et al., 2004). The 19 reverse transcriptase sequences selected for comparison were chosen to represent all of the known clades of chromoviruses in plants. In addition, we identified chromodomain sequences for each putative chromovirus identified in this study using HMMER and analyzed the composition and structure of each domain. All sequences were aligned with MUSCLE (Edgar 2004) and alignments were edited manually with SeaView (Galtier et al., 1996). The sequence composition for chromodomains was assessed using WebLogo (Crooks et al., 2004) and displayed using Jalview (Waterhouse et al., 2009). The putative secondary structure of the chromodomains was determined by aligning the sequences identified in this study to the chromodomain from Mouse Modifier Protein 1 (Ball et al. 1997). Neighbor-Joining trees based on the reverse transcriptase sequences were constructed using the BioNJ algorithm (Gascuel 1997) with a Poisson model and 1000 bootstrap replicates. The chromovirus Neighbor-Joining tree was rooted with the Osvaldo element (GenBank accession number AJ133521) from Drosophila melanogaster. All plots and neighbor-joining trees were rendered and edited with the R programming language (Paradis et al., 2004; Wickman 2009; R Development Core Team 2011).
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