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RNA-Decoder

Development of a novel DNA-sequencing-based

method to identify proteins in ribonucleoprotein
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INTRODUCTION METHODS

Long non-coding RNAs (IncRNAs) constitute a
diverse class of RNA-molecules that do not encode
proteins. They are important regulators of various
cellular processes including cell cycle, cellular
differentation and metabolism. Typically, IncRNAs do
not act by themselves in cell, but they interact with
RNA-binding proteins. to form functional
ribonucleoprotein complexes (RNPs). (Kung et al.
2013.) Together these complexes can affect gene
expression by modelling chromatin structure or

complexes
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RNA-Decoder method focuses on identifying the RNA-binding proteins within RNPs that assemble onto RNA
transcripts that originate from a locus of divergent transcription in Saccharomyces cerevisiae. The locus of
interest includes protein coding GCG1 region and IncRNA coding region SUT098. Each TAP-tagged yeast
strain is associated with unique barcodes at this region. (Fig. 2A).

RNA-Decoder method harnesses Epi-Decoder yeast library, which consists of thousands of yeast strains,
each strain containing two unique DNA-barcodes at the locus of interest and a unique protein with a TAP-tag.
(Fig. 2B). Barcodes and TAP-tagged proteins make it possible to compare which proteins bind to protein
coding mRNA transcripts and which to IncRNA transcripts.

RNA-Decoder method is based on DNA barcoding, RNA immunoprecipitation and high-throughput
sequencing (Fig. 2C-E.)

altering transcription or translation processes (Fig. 1).
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I Fig 2. (A) The locus of interest. (B) Epi-Decoder library was created by PhD. Desire Garcia Pichardo by mating TAP-library with a custom
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are crosslinked by formaldehyde and then isolated by TAP-tag immunoprecipitation. (D) Barcode regions from immunoprecipitated RNA
STl transcripts are converted into cDNA, amplified by PCR, and sequenced. (E) Bioinformatic analyses are used to identify which TAP-
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tagged proteins bound to the barcoded RNA transcripts (GCG1 mRNA and SUT098 IncRNA). (Created with BioRender.com)
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T YT mrva A mrna oo ﬁpanscripnon The preliminary results of RNA-Decoder indicate that the method works, although the PCR step would

require further optimization.
At the first, the immunoprecipitation step was tested using only four Epi-Decoder strains ADH2-TAP, and
Fig 1. LncRNAs regulate gene expression through various HEK2-TAP. NAB2-TAP and NAB3-TAP After immunoprecipitation, binding of Adh2, Hek2, Nab2, and Nab3
mechanisms. rﬁ‘)dapted from Kung et al. 2013. (Created with proteins to RNA transcripts was checked by gPCR. (Fig 3.)
' Next, the pooled strains in RNA-Decoder were used to test the immunoprecipitation step. Detecting TAP-
tagged proteins by western blot analysis demostrates the success of the immunoprecipitation. PCR-amplified

barcode regions were reviewed by gel electrophoresis. (Fig 4 - 5).
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Immunoprecipitation step and
meditated barcode amplification. The next step
involves sequencing the purified PCR-products and
analyzing the results using bioinformatics to confirm
the efficiency of the method and to detect differences

mGCG1  mSUTOS8 Fig 4. Immunoprecipitated sample (RIP) represents the proteins pulled

down by the anti-TAP-tag antibody, which exhibit clearer and more visible

Fig 3. Binding of Adh2, Hek2, Nab2 and Nab3 proteins bands than the control samples before immunoprecipitation (insoluble,
against GCG1 and SUT098 transcripts. Adh2 should not input and unbound samples). A negative control was
bind on RNA transcripts in yeast cells at all, Nab2 and Nab3  immunoprecipitated without the anti-TAP-tag antibodies (RIP -AB), an
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Fig 5. (A) A schematic representation of the locus of interest and the primers used to convert immunoprecipitated RNA transcripts into

cDNAs (orange) and amplify barcode regions from cDNAs (black). (B-C) PCR-amplified barcode regions from SUT098 and GCG1 areas.

The size of the PCR products seems to be approximately 200 nucleotides, same than the positive control samples, as expected.

goweve(r, )further optimization of the PCR is necessarily, because there are still some extra bands on the GCG1 gel caused by primer-
imers (C).
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