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Although several diploid and tetroploid Gossypium species genomes have been sequenced, the well annotated
web-based transposable elements (TEs) database is lacking. To better understand the roles of TEs in structural,
functional and evolutionary dynamics of the cotton genome, a comprehensive, specific, and user-friendly web-based
database, Gossypium raimondii transposable elements database (GrTEdb), was constructed.

Meanwhile, the web-based sequence browsing, searching, downloading and blast tool were implemented to help
users easily and effectively to annotate the TEs or TE fragments in genomic sequences from G. raimondii and other
closely related Gossypium species.

GrTEdb provides resources and information related with TEs in G. raimondii, and will facilitate gene and
genome analyses within or across Gossypium species, evaluating the impact of TEs on their host genomes, and
Investigating the potential interaction between TES and protein-coding genes in Gossypium species.
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I zes u I tS Table 1. Summary of the identified TEs in G. raimondii

1. Construction and content of the database. Class Order  Superfamily  Copy numbers
14 332 TEs were structurally annotated and clearly categorized in Retrotransposons ~ LTR Copia 2929
the G. raimondii genome, including 2929 Copia-like elements, 10 e ot
368 Gypsy-like elements, 299 L1, 12 Mutators, 435 PIF-Harbingers, DNA transposons ~ TIR Mutator 12
275 CACTAs and 14 Helitrons (Table 1). PIF-Harbinger 435
CACTA 275
Helitron  Helitron 14
Total 14 332
2. User interface.
The GrTEdb database organization is navigated by six sections: R GrTEdb
Gossypium raimondii transposable elements (TEs) database
Home, Browse, Search and Download, Blast, Links and Contact Q tome [JBSHESY seorchand Download  Blast  Links  Contact
(Figure 1A) B | Browse
Click the hyperiink to view or download each superfamily and its members. The statistical information of TEs belong to Copia.
3- Browse- GrTEdbSummary j A total of 199 records
In the browsing interface, the classification structures of TEs -}
deposited in GrTEdb were showed. Users can download the whole __ o e C mewe & vew  oowess
i i N trarapoons [oR_|mamor |12 =====g
TEs sequences, and can browse any one superfamily of interest by o s[5 1}
the hyperlinks provided. The detailed information of each S [E— T . — — -
superfamily can be retrieved and downloaded by clicking the — [ ¥

corresponding entry (Figure 1B).
Figure 1. (A) The top menu of GrTEdb. (B) The user interface of browsing in GrTEdb.



Results

4. The searching interface of GrTEdb.

In the searching and downloading interface, users can use
a keyword to search the GrTEdb (e.g. TE ID, Class, Order,
Superfamily and Family) to locate specific TEs quickly.
The search results can be viewed and downloaded by
clicking the hyperlinks provided on the page (Figure 2).

5. The chromosomal region search page.

In the chromosomal region search page, users can retrieve
the TEs for any one entire chromosome or in a defined
window around either a chromosomal position or a gene
model, and the detailed information of each retrieved TEs
can be viewed and downloaded by clicking the hyperlinks
provided on the page (Figure 3).
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Figure 2. The searching interface of GrTEdb.

Search TE sequences by a chromosomal position

from the Gossypium rasmondil genomic sequences

3. Select a search window size around your position to search TEs.
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Search TE sequences by a gene name
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Figure 3. The chromosomal region search page.




Results

6. Blast.

In the BLAST search page, users can handy and quickly
compare their sequences with the cotton TEs deposited in

GrTEdb (Figure 4).

Conclusions

We have generated a web-based GrTEdDb, and it provides
researchers with not only resources and information
related to different TEs in the cotton genome but also

tools for performing data analysis.
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GrTEdb: the first web-based database of trans-

BLAST 7]

Choose program to use and database to search:

Program |blastn ¥ | Database |GrTEdb ¥

Enter sequence below in FASTA format

[>test -~
iTGTTGGMCTMGMAACAAMTGAGMATTTGACAGMACTTGMCTAGAAGGCTCAAT[ !
EGTCTTGCTGAGGA.MACMTCMMICMCTTMGMCITTAGTMMMCCAGAGMTG
!AG&AGAATI'TCTTM.I!C-ATTTCATTACHMTGMTTGAGGCATAMGCCATTACATATAC

| AAGTCGATAAGCCGG TCARAATALGCAMATCTCARCTAMACATTTACCTAACACCACTAL ™
|G TAACCTAG TAAATTCATAALCATAAC TTGCACACATAG TAARGCTCATTTATCARTCCA

Or load it from disk [ #EZH | FEEEETE

Set subsequence: From ' | To

Clear sequence | | Search |

—

Distribution of 997 Blast Hits on the Query Sequence
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Color Key for Alignment Scores
40-50

(il

M
h

|
|
(T
|

Ny M li |||\|‘ \
! ‘\ |

|

|
|

il

Iy
AT
|

Figure 4. The BLAST interface (left) and a sample of BLASTn results (right) provided in GrTEdb.
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