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Deep sequencing exposes small RNA transcriptome differences hetween
low- and high-temperature stress responses in Arabidopsis
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Motivation and Objectives

Plant small RNAs (sRNAs) include two maijor
groups distinguished by their different modes of
biogenesis - microRNAs (MiRNAs) and small-inter-
fering RNAs (siRNAs). Despite of numerous stud-
ies on the involvement of particular sSRNA in plant
stress response, there are only few reports on the
genome-wide sRNA profiles generated under dif-
ferent stress treatments (Borsani et al., 2005; Yan
et al, 2011; Katiyar-Agarwal ef al., 2011). To under-
stand the involvement of the various sRNA groups
in plant response to different stress factors, we
characterized sRNA datasets produced by high-
throughput sequencing (HTS) from Arabidopsis
plants suffering from low-temperature (LT) and
high-temperature (HT) stress for 24 hour. Our study
for the first fime presents the genome-wide sRNA
profiles of LT and HT freated plants and reveals
that they greatly differed in the first 24 hours of
stress onset.

Methods

Using Solexa technology for HTS that produces
highly accurate and quantitative readouts of sR-
NAs, three sRNA libraries were generated and se-
quenced. The libraries derived from RNA extract-
ed from leaf tissue of A. thaliana plants grown
under normal temperature conditions (21°C, NT
library), and treated either with low ftempera-
ture (4°C, LT library) or high temperature (36°C,
HT library) for 24 h. We obtained 21,364,883,
20,607,777 and 22,542,401 total reads for NT, LT
and HT library resp. After applying a quality-read
filter and discarding low-quality reads, adaptor
sequences were trimmed. Additionally, reads at-
fributed to ligation contaminants or adaptor self-
ligation were also removed, that finally resulted
in 19,881,084 (NT), 19,231,094 (LT) and 21,852,807
(HT) clean reads. For the sRNA analysis, we further

clustered all clean reads into unique sequenc-
es with associate copy numbers generating
2,134,578 (NT), 1,534,898 (LT) and 3,308,837 (HT)
unique tags for the three libraries.

Results and Discussion

Under the NT and LT conditions, the sRNA popu-
lations were dominated by 21-nt sSRNAs. Another
important finding is that there are many protein-
coding genes that give rise o differentially ex-
pressed sRNAs following femperature shifts. The LT
freatment caused increased production of SRNAS
of sense polarity fromn numbers of cold-respon-
sive genes such as CORI5A, COR47, COR413,
KIN2, KINT1. The HT treatment induced production
of sRNAs of sense and antisense polarity from
many genes encoding functionally diverse pro-
teins. Amongst the temperature induced sRNA-
producing loci, several can be selected whose
SRNA profiles can be used to distinguish HTS li-
braries generated under low-temperature stress
from those generated under high-temperature
freatment.
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