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Abstract

FENI (Flap endonucleasel) belongs to Rad2 nuclease family, it recognizes the
DNA substrate with special structure. It possesses 3 kinds of enzyme activity: flap
endonuclease activity, exonuclease activity and gap endonuclease activity. It is
required for several DNA metabolic pathways, including DNA replication, repair and
maintenance of telomere stability. Despite the wealth information available on the
function of FEN1 in human and yeast, but in Arabidopsis it has not been elucidated.

Here, to screen the new genes take part in shade avoidance synchrome pathway,
we identified a mutant, sav6(shade avoidance 6), show shorter hypocotyls and roots.
By mapping based clone, we identified the mutation site at the last nucleotide of 9th
exon of AT5G26680, which reduces the splicing efficiency of S4V6. Translation of
transcripts with unspliced 9™ intron would generate a truncated protein. Finally, the
intensity of the wild type splicing product was significantly reduced in sav6 mutant
compared to that in the wild type.

The expression pattern showed that SAV6 expressed at the tissues with high
division activity, such as RAM, SAM, lateral root primodium and the progenitor cells
of the stomatal lineage, and its expression level decreased as the maturation of
stomata. It also expressed highly in the trichomes, which is associated with endocycle.

The BLAST result showed that SAV6 was high homologue to FENI in other
organism, the in vivo and in vitro results showed that SAV6 has a double-flap
endonuclease and a GEN activity, but lacks an EXO activity. And the subcellular
lozalization result suggested that SAV6 localized at nuclei, which is consistent with
hFENI.

sav6 shows a lot of defective phenotype. Firstly, the mutant hypocotyls is shorter
than Col-0 in shade and dark, which is caused by the less hypocotyls cell
number.Secondly, sav6 roots is shorter, accompanied by shorter root apical meristem

size and less cortex cell number in RAM, meanwhile,sav6 was defective in QC
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development.In addition, sav6 was hypersensitive to DNA damage drugs or
treatment,such as UV-C, CPT and Zeocin, respectively. The QRT-PCR result showed
that DNA repair relative genes RADS51, BRCAI, PARP? is upregulated in sav6, which
shows DNA lesions exsit in sav6 in the absence of exogenous stress, which suggest
that SAV6 is important for the maintenance of genome integrity

In response to DNA damage, tissue homeostasis is ensured by protein networks
promoting DNA repair, cell cycle arrest or apoptosis. We found that a cell cycle
inhibitor, SMR7, was upregulated evidently in sav6, and the overexpressed of SMR7
showed less division zone cell number, but has no influence in QC development, and
decrease SMR7 expression in sav6 by miR172 elevated its sensitivity to Zeocin,
maybe sav6 mutants response to the elevated DNA damage by upregulation of SMR7
to control the RAM cell division,inhibit the propogation of mutant cells.

Stem cells tend to have a low tolerance to DNA damage, which usually leads to
programmed cell death (PCD) in response to DNA damage. In Arabidopsis RAM,
ERF115, a transcript activator, promote PSK5 transcription, a phytosulfokine o
precursor-encoding gene, and PSKR1 function as a PSKa receptor to transmit the
signals to promote QC division. In sav6, ERF115, PSK5, PSKR1 is upregulated, so we
hyposynthize that maybe sav6 QC cell divide quickly because of DNA damage. This
is contrary with the fact that QC development is defective in sav6. So we
hypothesized that long time exposure to DNA damage will activate the ERF115-PSK5
signaling pathway, which will promote QC division continuously, and then lead to QC
lost their identity as the quiencent center cells. And we showed that exposure
seedlings to CPT, Zeocin for 7 days would make QC loose their quiencent cell
identity. Thus,SAV6 may assure the proper root development through maintenance of
genome integrity.

Keywords: SAV6; FEN1; DNA damage; SMR7; PSK5
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