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Figure 2. Example of a target centric query — the ‘Cip/Kip’ family. (A) Web interface — Simple Search Tab. (B) Visualization of the 30 UTR of
CDKN1B.
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the aforementioned simple search. It combines the results
from two independent simple searches (A and B, Figure 3).
Initially, target site positions can be individually confined
for sets A and B to a particular gene feature region (CDS,
50 UTR, 30 UTR, intron or intergenic). The two filtered
sets are subsequently combined by four possible set oper-
ations: union, A[B0 intersection, A\B0 symmetric differ-
ence, A�B; and set difference, AnB. Please bear in mind
that both, the A set and the B set, are themselves the
outcome of either a union or intersection step. Figure 3
summarizes the query capabilities of the combinatorial
search option.

DISCUSSION

A better understanding and dissection of post-
transcriptional regulation is of paramount importance
to molecular biology. With the advent of robust
high-throughput methods for target site delineation,
either computationally or experimentally, we face the
challenge of efficient data organization, representation
and analysis. doRiNA is our contribution to meet this
challenge by providing a biologist-friendly access to the
available target site data for miRNA and RBP regulators.
Within doRiNA, we consolidate three different needs in
data mining: data exploration, querying and retrieval.

We discern three features of doRiNA as especially
important: first, the doRiNA database unifies two protag-
onists of post-transcriptional regulation, RBPs and
miRNAs, in one service. Second, the doRiNA web
service provides unparalleled query capabilities with
minimal response times. Finally, users benefit from
doRiNA’s integration with other genome-wide data via
the UCSC browser (e.g. SNP data could be intersected
with miRNA or RBP target sites).

Comparison to related work

The doRiNA database differs from previously published
database solutions like starBase (16) and CLIPZ (17) in
several aspects. The starBase database is a very data-rich
resource but offers only limited query capabilities
(e.g. complex set operations are not supported). This is
the same for the CLIPZ database, which has been
mainly designed as a service for collaborative CLIP data
analysis. Moreover, doRiNA contained more genome-
wide data sets at the time of writing and is linked to the
UCSC genome browser.

CONCLUSIONS

doRiNA does not merely provide rich data sets for
browsing and download but empowers users to flexibly
specify hypothesis-driven queries. Users may freely
define their target site search space by providing gene
lists. Complex combinations of regulators may be
submitted as search queries. Without loss of speed,
doRiNA is able to operate on different data zoom levels
ranging from target gene sets down to individual target
site nucleotides.
doRiNA benefits from its seamless integration with a

local copy of the UCSC browser, which is very popular
among computer-affine biologists.

AVAILABILITY

The doRiNA database is freely available at http://dorina.
mdc-berlin.de. There are no access restrictions for
academic and commercial use. We kindly ask all users to
cite the doRiNA manuscript if they employ search results
in their publications.

SUPPLEMENTARY DATA

Supplementary Data are available at NAR Online:
Supplementary Methods.
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Figure 3. Combinatorial search options.
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