Functional analysis of AP2 transcription factors from the dominant

Antarctic moss Sanionia uncinata
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Antarctica is one of the most extreme conditions for plant growth and its vegetation is mainly
dominated by bryophytes. The mosses in Antarctica grow mostly in coastal areas and are
expected to have developed various unique physiological/molecular mechanisms to survive in
extreme environments. Sanionia uncinata (Hypnales; Amblystegiaceae) is a dominant moss
species in the maritime Antarctic and considered as a good target species to investigate genes
associated with abiotic stress tolerance of mosses. In this study, we aimed to select and
characterize function of a key transcription factor which induces the cold tolerance process in
S. uncinata at the molecular level. Based on the transcriptome analysis, we could find twenty
genes containing AP2 DNA binding domain, showing transcriptional induction in response to

cold stress treatment (2°C). To characterize their functions related to cold tolerance, we

generated transgenic plants which constitutively express SUAPL genes using the model moss
Physcomitrella patens, exhibiting significantly lower cold tolerance than the Antarctic moss.
Some of transgenic mosses displayed enhanced freezing tolerance in terms of electrolyte

leakage under freezing conditions, compared to wild-type. In addition, their protonemal



growth was accelerated below 8T indicating enhanced cold tolerance, while the

gametophore development was considerably retarded. These results suggest that SUAPL have
important functions in cold adaption of Sanionia uncinata to extreme Antarctic environments
and they can cause multiple effects in abiotic stress tolerance and in stem cell development of

mosses as well. .
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Functional analysis of AP2 transcription factors in Antarctic moss Sanionia
uncinata

Mi_Young Byun', Mira Park', Hyun Park'?, Eva L. Decker’, Ralf Reski®, Hyoungseok Lee’"?

"Unit of Polar Genomics, Korea Polar Research Institute, Incheon, South Korea
*Polar Science, University of Science & Technology, Daegjeon, South Korea
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Antarctica is one of the most extreme conditions for plant growth and its vegetation is mainly dominated by bryophytes.
The mosses in Antarctica grow mostly in coastal areas and are expected to have developed various unique physiological
molecular mechanisms to survive in extreme environments. Sanionia uncinata (Hypnales; Amblystegiaceae) is a dominant
moss species in the maritime Antarctic and considered as a good target species to investigate genes associated with abiotic
stress tolerance of mosses. In this study, we aimed to select and characterize function of a key transcription factor which
induces the cold tolerance process in S. uncinata at the molecular level. Based on the transcriptome analysis, we could find
twenty genes containing AP2 DNA binding domain, showing transcriptional induction in response to cold stress treatment
(2iE). To characterize their functions related to cold tolerance, we generated transgenic plants which constitutively express
SuAPL genes using the model moss Physcomitrella patens, exhibiting significantly lower cold tolerance than the Antarctic
moss. Some of transgenic mosses displayed enhanced freezing tolerance in terms of electrolyte leakage under freezing
conditions, compared to wild-type. In addition, their protonemal growth was accelerated below 8E indicating enhanced colé
tolerance, while the gametophore development was considerably retarded. These results suggest that SUAPL have important
functions in cold adaption of Sanionia uncinata to extreme Antarctic environments and they can cause multiple effects in
abiotic stress tolerance and in stem cell development of mosses as well.

*Corresponding Author email : soulaid@kopri.re.kr
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De novo assembly and transcriptome analysis of the moss Sanionia uncin
in response to relative water content reduction in the Antarctic natural habi
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Sanionia uncinata is one of the dominant moss species in the maritime Antarctic. This extremophile plant has been
as an important model organism for studying stress tolerance responses. Plants generally undergo physiological changes
response to drought stress but little is known about dehydration responses of S. uncinata. Transcriptomic characterizats
is necessary for identifying genes involved in stress adaptation of an Antarctic moss, S. uncinata, to extreme enviro
Total RNA was prepared from the gametophore under three different drying conditions (Wet, Semi-dry, and Dry) and subj
to RNA-Seq analysis. This study demonstrated a number of differentially expressed genes under dry condition compared
Semi-dry and Wet conditions. We have identified differentially expressed genes that showed a significant response
dehydration. The physiological process most affected by water gradient at the molecular level was photosynthesis. This o
survey of transcripts and stress-relevant genes can contribute to understanding the stress-resistance mechanism of An
moss and will accelerate the practical use of the genetic resources for this organism.

*Corresponding Author email : soulaid@kopri.re.kr
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2018 International Symposium on Plant Sciences & the Annual
Conference of the Korean Society of Plant Biologists

Information Briefing
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2018 International Symposium on Plant Sciences & the Annual
Conference of the Korean Society of Plant Biologists

Information Briefing

GM : Genetics/Molecular Biology

DP : Development/Physiology

ST : Signal Transduction

ETM : Environment/Ecology/Taxonomy/Morphology

PB : Plant Biochemistry
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Role of Arabidopsis Jumonji-domain Proteins in the Regulation of Flowering Time

Ju Hee Jeong', Hae Ryong Song', Ji Yeon Hong', Bosl Noh®, and Yoo Sun Noh"?#*

"'School of Biological Sciences, Seoul National University, Seoul 151747, Korea,

?Plant Genomics and Breeding Institute, Seoul National University, Seoul 151742, Korea,

®Research Institute of Basic Sciences, Seoul National University, Seoul 151-747, Korea,

Methylation is an important posttranslational modification of histone proteins that affectschromatin—based processes
including transcriptional regulation, DNA repair, X—chromosome inactivation, and epigenetic inheritance. Until recently,
histone methylation has been considered an irreversible modification, but the identification of histone demethylases has
revealed that this modification can be dynamically regulated. So far, the majority of histone demethylases characterized
have come from mammals and budding yeast. The lar but group of these histone demethylases shares the Jumoniji (Jmj)
s domain as their core catalytic domain. However, little has been known on the role of Jmj proteins in Arabidopsis. There
are n genes encoding Jmj proteins in the Arabidopsis genome. Our previous studies have shown that two of these Jmj
proteins, ELF6 and REF6, have distinctive roles in the regulation of floral transition through affecting the photoperiod— and
FLC—dependent pathways, respectively. Here we report that another Arabidopsis Jmj protein is involved in photoperiod—
dependent floral regulation possibly through regulating the transcription of FT.

* Corresponding author Email : ysnoh@snu.ac.kr
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