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Nonsense-mediated mRNA Decay (NMD) is a eukaryotic mRNA surveillance
mechanism that degrades transcripts with error or specific sequence features. In
plants, NMD is shown to be associated with pathogen-related and wounding
response and phytohormones such as salicylic acid and jasmonic acid, as well as
auxin. In this thesis, the roles for NMD in auxin response of plants are focused on.

The NMD core components are made up of 3 UP-FRAMESHIFT (UPF)
proteins, UPF1 (RNA helicase), UPF2, and UPF3 (shuttle protein), of which,
Arabidopsis thaliana mutants of UPF1 and UPF3, upfl-1 and upf3-1, were
analyzed in this study. The RNA short-read and long-read sequencing experiments
for wild-type and the upf mutants showed that the expression of auxin-related
genes, such as SAUR and IAA genes, are affected significantly in the mutants,
suggesting that both UPF1 and UPF3 contribute to auxin response. Root
phenotypic observation demonstrated that the roots of upf mutants were skewed
. and significantly wavier than wild-type, especially with the application of [AA.
Subsequent gravitropism analysis also revealed that upf mutants were possibly
defective in gravitropism response. Altogether, these results corresponded well to
the molecular evidence obtained, whereby the root phenotypes of upfmutants were
likely caused by defective auxin response. To strengthen the hypothesis of aberrant
auxin response in upf mutants, de novo shoot organogenesis, which requires
exogenous application of auxin and cytokinin, was analyzed, showing that the upf
mutants showed severe abnormality. Although callus induction was normal in the
mutants, the upf callus behaved aberrantly during shoot regeneration: massive
root-like structures were formed in the mutants. Subsequent morphological and
histological analyses revealed that the protuberances of the mutants were grown
and elongated much quicker than in wild-type, where the strong GFP signals from
DR5revi:GFP reporter (auxin accumulation) were observed in the tip of.
protuberances of the mutant. In addition, the possibility that splice variants of [AA
genes are likely to differently regulated by UPF1 and UPF3 was tested by
qRT-PCR analysis. Two splice isoforms of IAA7 gene, IAA7.1 and TAA7.2, were
demonstrated to be differentially regulated in upf mutants. Taken together, the
data of de novoshoot organogenesis successfully conclude that NMD impacts auxin
response through regulating some specific auxin-related gene transcripts.

The findings in this work propose the importance of NMD in modulating
optimum auxin response required by different developmental stages and/or
environmental conditions, through the NMD-eliciting features embedded in
transcripts.
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