
Supplementary methods 

Sequences 

In total, 3217 whole genome shortgun (WGS) contig sequences of Trichoplax adhaerens were 

available and downloaded from the NCBI database (GenBank accession no. ABGP01000001-

ABGP01003217), which counted up to ~ 95Mb and covered 93.1% of the genome [1]. There 

were also 14,572 expressed sequence tags (ESTs) available for this species, which were 

downloaded from the JGI website (http://www.jgi.doe.gov/trichoplax). 

Identification of putative transposable elements (TEs)  

We adopted both homology-based and ab initio methods to search for putative TEs. For the 

homology-based method, putative TEs were identified by tblastxing Trichoplax contig sequences 

against the Repbase 14.04 database [2]. A cutoff value of e ≤ 10-4 was used as the significance 

threshold for the comparison. In order to check if there were any functional TEs in the Trichoplax 

genome, we also performed the tblastx comparison between Trichoplax ESTs and the Repbase 

database using the same e-value cutoff. The outputs of tblastx comparison were carefully 

inspected, and significant matches to simple tandem repeats and pseudogenes were excluded in 

the subsequent analysis. For the ab initio methods, long terminal repeat (LTR) retrotransposons 

and miniature inverted-repeat transposable elements (MITEs) were searched in the Trichoplax 

genome based on their respective structural features. Identification of LTR retrotransposons was 

performed using the LTR_FINDER program [3] under default parameter settings (without 

specifying tRNA database). MITE analysis was carried out using the MUST program [4] under 

default parameter settings. We considered a potential MITE family by requiring at least 3 

elements in this family with the same perfect TIRs and target site duplications (TSDs). 

Phylogenetic analysis of gypsy-like elements    



Reverse transcriptase (RT) protein sequences were aligned using the ClustalW method [5]. The 

protein alignment is available in the additional file 1. Phylogenetic analysis was performed with 

the program MrBayes 3.1 [6]. The appropriate model of evolution was identified as WAG+G+I 

[7] using the MCMC model-jumping method. The MCMC chain was run for 1,000,000 

generations with a sample frequency of 200. In total, 5000 trees were produced, of which the first 

4500 were discarded as burn-in while summarizing the data. 

Microsatellite and minisatellite mining 

Microsatellite (repeat units within 1-6 bp) were detected using the SciRoko program [8]. A 

previous study had surveyed and analyzed the abundance and distribution of microsatellites in 

diverse eukaryotic taxonomic groups [9]. In order to compare our findings with their results, we 

adopted their searching criteria, that is, requiring perfect repeats > 12 bp. 

For minisatellite mining, we used the program Tandem Repeat Finder 4.03 [10], which searched 

for repeat units between 7-2000 bp. The default parameter settings were used except the 

maximum period size parameter was set as 2000. 

Associating ACAGT motif with its downstream nearby genes 

Annotation information (e.g. gene name, physical location, and GO annotation) of 11,520 

Trichoplax genes was obtained from the JGI website (http://www.jgi.doe.gov/trichoplax). 

Because these information was generated based on the masked scaffold sequences, we 

recalculated the frequency of ACAGT motif in these masked scaffold sequences, that is, 5548. 

An associated gene is determined if: (i) ACAGT motif is located at upstream of a given gene, and 

(ii) the distance between ACAGT motif and this gene is minimal.    

To test whether the ACAGT motif was associated with a particular functional category of genes, 

or was randomly distributed among all genes, we selected the set of 4,719 genes most closely 



associated with this motif (≤5 kb). For those genes annotated with Gene Ontology (GO) terms, 

we first standardized all terms to the same level (Gene Ontology level 6), based on the ontology 

files downloaded from [11]. We then counted the number of genes associated with each process 

at that level. We compared these data with the number of genes in the complete genome 

associated with each of those processes, using Fisher's Exact Test, corrected for multiple tests 

using the methods presented in [12]. These comparisons revealed that this motif was more 

frequently encountered in association with genes from two biological processes (GO:0006412, 

translation; and GO:0006464, protein modification) than would be expected by chance. 
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