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Recent metagenomics projects have proved how far we are of a
complete catalog of protein functions yet. Despite having a large
number of sequences, current nucleotide and protein databases cannot
assist us to find species-specific functional sequences or completely
novel undescribed ones. Proteins being expressed under determined
experimental conditions can be detected by different proteomic
approaches, including mass spectrometry. Using this information to
define their genomic locations and to detect novel functions can be
challenging, specially when the underlying genome is partially
assembled, or not at all.

We have integrated the flatworm Schmidtea mediterranea genomic
shotgun-traces with mass-spectrometry peptide data, in order to
provide sets of putative proteins, containing both known and novel
sequences, that can be experimentally validated. The protein set of
control and irradiated planarians was compared. lrradiation affects cells
that are actively replicating its DNA. Thus, it depletes the animal from
neoblasts, the cells involved in cell turnover and regeneration, which
are the only proliferating cells in this organism. We aimed to find
proteins being expressed differentially at an undifferentiated stage or
under a DNA-damage repairing scenario. We discuss here the
computational protocol, the results on different datasets of open
reading frame sequences, as well as some experimental results
validating this approach.
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Fishing Proteins in an Ocean of ORFs:
Neoblast-specific Functional Screening in Schmidtea mediterranea
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Planarians

capabilities which are summarized on the right Figure.
They also have a constant pool of stem cells, about
30% of organism cells, that are named neoblasts.
Their use in stem cell and regeneration research is both
appropriate and lacking in ethical problems. The
planarian offers a model in which stem cells can be
, studied in their natural environment. Furthermore, they
L are easy to breed in the laboratory and amenable to
molecular techniques [HT2008]. A set of techniques
involving in situ hybridization and RNA interference
(RNAI) are available nowadays to locate the expression
pattern of a gene. A whole proteomics approach was
engaged to determine neoblast-specific functions on
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«. Planarian neoblasts can give rise to all
.. differentiated cell types present in the adult
"% organism [B1989; NSA2000]. As illustrated on the
«*% left electron microscope picture, they are

e "W characterized by a large nucleus vs cytoplasm
W " . ratio and the presence of chromatoid bodies (CB,

red arrows). The presence of CB can be
., considered as a labeling for undifferentiated
-« neoblasts. It seems that CB are progressively lost
. along the process of differentiation [H2007].

'y These CB are complexes mainly formed by
» proteins and RNA, and seem to be somehow
. % independent of transcriptional dynamics, acting as

* A4 an “expression reservoir”.
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As neoblast chromatoid bodies contain a pool of
silenced transcripts, a proteomics approach
seems to be most suitable than other “omics”
technologies to capture the set of protein

functions that are specifically involved in
regeneration processes.
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presented in this poster, are currently being deployed.

understand, for instance, the role of a given protein in regeneration.

protocol when possible; we expect to recover larger protein fragments for those cases.
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2> Planarian is becoming a model organism to understand the molecular mechanism shaping regeneration processes, thanks to a
stem cell type known as neoblast. Despite efforts have been focussed to implement trangenesis or cellular cultures, those
techniques are not available yet. However, RNAi protocols work well. Transcriptomics and proteomics approaches, like the work

2> Our data shows that it is possible to overcome some limitations found on our model species. The two major issues are due to:
1) its intrinsic genomic properties, say here high polymorphism rates, AT rich sequences, many novel repeats, current assembly
version too much fragmented; and 2) the amount of sample we can gather due to the small size of the specimens. The later can
be an issue to perform tandem-MS, from which we could recover amino acid sequences for each peak.

2> Using the translated Open Reading Frames (ORFs), derived from whole genome shotgun data, we have developed a
Bioinformatics protocol that allows us to retrieve functional candidate fragments overcoming many of the limitations already
mentioned. As those ORFs are linked in our database to the corresponding nucleotide sequences from they are translated, this
facilitates posterior functional analyses at different levels: 1) improving localization using more specific primers; 2) mapping the
expression of the corresponding mRNAs by in situ staining; and 3) facilitating the design of knock-down experiments by RNAI to

3 At experimental level, shorter ORF sequences, less of 300bp, yield worse results than larger ones when designing probes for in
situ. As PCR validation of primers was positive for most of them, and the posterior sequencing of the corresponding band
returned the same sequence as the one used to design the primers, we are going to assemble the ORFs selected by our

Smed-LSm: left) in situ showing
typical neoblast pattern; middle)
control tail regenerant at day 10;
and right) LSm RNAI inhibits tail
regeneration (day 10) [FT2009].
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