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Abstract — The study of daily oscillations of the wheat
transcriptome, the identification of both the core circadian genes
and the genes of metabolic pathways under the influence of daily
rhythms is the main topic of this work.
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Motivation and aim

Motivation

Plant circadian rhythms coordinate such physiological
processes as growth, transition to flowering, photosynthesis,
response to stress, metabolism and phytohormone signal
transduction under the daily and seasonal changes in
environmental conditions [1]. Such concurrence has a positive
effect on plant growth, development and their adaptability.
Genes regulated by circadian rhythms include genes for CO»
assimilation, starch accumulation/degradation in leaves, and
storing nutrients (lipids and fatty acids) in seeds [2]. Thus, a
large part of the plant transcriptome is controlled by circadian
rhythms, which play an important role in the daily regulation
of plant physiological processes.

Transcriptome analyses of the circadian mechanisms and
its influence on various metabolic processes were performed
for such plants as Arabidopsis, Chinese cabbage and soybeans
[3]-[5]. The genes of the central oscillator are conservative
and their interactions are very similar in different plant
species, nevertheless, there are species-specific differences. In
addition, in most plant species, the genes of metabolic
pathways affected by circadian rhythms are investigated very
poorly.

Aim

Common wheat is an allopolyploid (genome AABBDD),
so the presence of homoeologous genes in the genome can
greatly affect the functioning and regulation of circadian
rhythms. Literature analysis and the search in the databases
did not find studies exploring the daily expression of the wheat
transcriptome, information about the daily expression of the
genes and their interaction is practically absent.

Methods

To identify genes that demonstrate rhythmic changes in
expression during the day, we used the Chinese Spring variety
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transcriptome data obtained at four points during the day (0,
3,9, 16 hours from the moment the light is turned on). Every
timepoint was presented by a three biological replicates.

After preprocessing and quality control using the FASTX-
toolkit utility the obtained reads were mapped
onto the wheat reference transcriptome using Bowtie
software. Kallisto v0.42.3 software on default parameters was
used to quantifying abundances of transcripts and the trimmed
mean of M-values (TMM)-normalized fragments per kb of
Transcripts Per Million (TPM) reads mapped for each
transcript. To identify rhythmically expressed genes, we
applied the JTK-CYCLE circadian transcript analysis
software.

Results

System analysis of the daily wheat transcriptome let us to
identify genes expressed by the circadian type, and metabolic
pathways under their control. It was shown, that significant
part of the transcriptome is under the control of daily rhythms,
and the expression of these genes can vary greatly depending
on time. We detected some prominent expression patterns,
characterized by peaks in different time points, and described
genes underlying these patterns. We analyzed enrichment of
gene ontology terms of different patterns and described major
metabolic pathways in every group.
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