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Recently, we have showed that Tudor Staphylococcal Nuclease (TSN or Tudor-SN) proteins (TSN1 and
TSN2) are localized in cytoplasmic messenger ribonucleoprotein (mRNP) complexes called stress granules
(SG) and processing bodies (PB) under heat stress in Arabidopsis. One of the primary functions of these
mRNP complexes is mRNA decay, which generates uncapped mRNAs by the action of endonucleases and
decapping enzymes (Thomas et al., 2011) [1]. In order to figure out whether TSN proteins could be implicat-
ed in mRNA decay, we isolated uncapped and total mRNAs of Wild type (WT; Col and Ler) and TSN double
knock-out (tsn1tsn2) seedlings grown under heat stress (39 °C for 40 min) and control (23 °C) conditions.
Here, we provide the experimental procedure to reproduce the results (NCBI GEO accession number
GSE63522) published by Gutierrez-Beltran et al. (2015) in The Plant Cell [2].

© 2015 The Author. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Direct link to deposited data

http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE63522.

1.1. Experimental design, materials and methods

1.2. Plant materials and experimental design

In the present study we have analyzed the degradome of WT (Col
and Ler) and tsn1tsn2 Arabidopsis seedlings under specific (control or
This is an open access article under t
stress) conditions. To this end, plants were grown vertically on MS
agar plates under a 16/8-h light/dark cycle and a light intensity of
150 μE m−2 s−1 for 5 days. For heat stress, plates with 5-day-old seed-
lings were incubated for 40 min on a thermoblock at 39 °C. For control
condition, 5-day-old plants were directly harvested from the plate. Fi-
nally, root tissue was collected and used to purify uncapped and total
mRNAs. Two independent sets of biological samples were used for the
experiments.
1.3. Total and uncapped mRNA isolation

Total mRNA was isolated using RNeasy mini kit (Qiagen) follow-
ing the manufacturer's instructions. Uncapped mRNA purification
was performed as previously described, using a method based on
the RNA ligase-mediated 5′ rapid amplification of cDNA ends (RLM
5´-RACE) [3,4]. Briefly, T4 RNA ligase (Ambion) was used to add an
RNA adaptor to poly(a)+ RNA having a free 5′ monophosphate
(uncapped mRNAs). This adaptor was subsequently used for affinity
purification and selective double-strand cDNA synthesis from
uncapped mRNAs (dsDNA-uncapped). All RNA samples used in
this study were subjected to a quality control analysis. To this end,
an electrophoretic analysis via the 2100 Bioanalyzer (Agilent Tech-
nologies) and photometrical measurement with the Nanodrop
2000 spectrophotometer (Thermo Scientific) were performed for
determination of the RNA integrity number (RIN) and detection of
potential contaminants.
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Fig. 1. Schematic description of the steps involved in this study. Root tissue from5-day-old
WT (Col and Ler) and tsn1tsn2 Arabidopsis seedlings grown under control (23 °C) or heat
stress conditions (39 °C for 40min)were harvested and used to isolate uncapped and total
mRNAs. Two independent sets of biological sampleswere used for the experiment. There-
fore, a total of 24 samples were hybridized with ArrayXS thaliana chip (OakLabs) and
which analysis is provided in the Gutierrez-Beltran article [2].
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1.4. Microarray analysis

The dsDNA-uncapped along with total mRNA samples were sent to
OakLabs (Germany), where total mRNA samples were reverse tran-
scribed and the second strand cDNA (dsDNA-total) was synthesized
using Agilent's LIQA kit. Both dsDNA-uncapped and dsDNA-total were
used to synthetize fluorescent cRNA (complementary RNA) by in vitro
transcription. Subsequently the cRNA samples were labeled using cya-
nine 3-CTP (Cy-3) dye and hybridized on Arabidopsis ArrayXS Thaliana
chips (http://www.oak-labs.com/) following the manufacturer's proto-
col. Fluorescence signals on microarray were detected by using the
SureScan Microarray Scanner (Agilent Technologies), which results in
the raw data output (provided as txt files within GSM1551500-23).
The samples were normalized using the rankedmedian quantiles as de-
scribed previously [5]. Briefly, themean signal of each targetwas ranked
relative to all other targets. The ranked signal value was replaced with
themedian value of the sample rank. So the highest value in all samples
became the mean of the highest, the second highest value became the
mean of the second highest values, and so on. The normalized data are
included within GSM1551500-23 table. The whole experiment is sum-
marized in Fig. 1.

2. Discussion

This study provides a complete view of uncapping-mediated mRNA
degradation under control and heat stress condition inWT (Col and Ler)
and tsn1tsn2 plants. Notably, our results analyze the mRNA degradome
after PB and SG appearance in order to figure out whether mRNAs are
selectively decapped in these cytoplasmic mRNP complexes. These
dataset has been used in a study that shows the importance of TSN pres-
ence in mRNA catabolism. In this work, the abundance of uncapped
mRNAs was compared with the levels of the corresponding total
(uncapped and capped) mRNAs. This analysis furnished lists of tran-
scripts that were either enriched or depleted in uncapped from in the
individual genetic backgrounds [2].
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