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The Chernobyl exclusion zone (CEZ) provides unique opportunities for investigation the
effects of long-term chronic radiation exposure on plant populations. Plants belonging
to different genera can significantly differ in sensitivity to acute and chronic radiation
exposure. Field sampling was performed in the CEZ to investigate the transcriptional
profiles of herbaceous and tree species growing in the conditions of chronic radiation
exposure. The transcriptomic outputs for a radiosensitive tree species Pinus sylvestris
and a radioresistant herbaceous species Capsella bursa-pastoris were compared,
suggesting an important role of histones, chaperons, and control of transposable
elements in plant adaptation to chronic exposure to radionuclides. The seeds of
Arabidopsis thaliana plants sampled in the CEZ were subjected to acute high-dose
irradiation, and RNA-seq was performed to identify differentially expressed genes
triggered by irradiation. The response profiles of plants to acute and chronic radiation
exposure were compared, revealing common and distant trends in transcriptomic
responses to different modes of exposure.
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