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Abstract

ac r

DAYSLEEPER
Arabidopsis thaliana

and in planta

Results

DAYSLEEPER
The protein is mainly localized in the nucleus, but can also be seen in discrete foci in 

not able to complement the daysleeper 

Conclusions

DAYSLEEPER has retained the global structure of hAT transposases and it seems that 
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ntro uc on

I

family is derived from the transposase of a MULE-type DNA transposon, but is now 

DNA and controlling expression that has directly evolved from the process in which 

genes in various genomes have been uncovered over the years that are the result of 
DAYSLEEPER was described in 

 

DAYSLEEPER is most likely derived from the Ac cluster elements within the hAT family 

response gene Ku70 in vitro  . 

DAYSLEEPER
daysleeper 

DAYSLEEPER
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Results

DAYSLEEPER e pression

DAYSLEEPER gene, qRT-PCR was performed 
to measure DAYSLEEPER DAYSLEEPER expression was found in all 

material from one week old whole seedlings, using -TUBULIN

promoter-reporter constructs were created and studied in planta
 

start codon, including the 5’ UTR, fused to a mGFP5:gusA  gene-construct (pSDM4327 
DAYSLEEPER 

In the upper part of the seedling, expression was found in the shoot meristem and 
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gusA expression was 
DAYSLEEPER upstream sequence 

fragments, although expression levels in plants containing the 1kb promoter fragment 

DA SLEE ER locali a on

GFP:DAYSLEEPER:HA and DAYSLEEPER:YFP:HA harboring plants were created in a 
DAYSLEEPER (daysleeper) 

DAYSLEEPER
GFP:DAYSLEEPER:HA construct was able to complement the daysleeper phenotype and 

daysleeper 
phenotype could not be restored by the DAYSLEEPER:YFP:HA

in planta. 

golgi network
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Since we found 
that DAYSLEEPER interacts with a subunit of the ESCRTIII machinery, we suspected 

described, namely SNX1, SYP61 and RHA1 und in the trans-

GFP:DAYSLEEPER:HA Merge DIC 
A 

FM4-64 GFP:DAYSLEEPER:HA Merge 

C 

B 

B 

C 

Figure 3. Locali a  on of 
 uorescent DA SLEE ER 

fusions in Arabidopsis 
root cells. A. An overview 
of the apical part of a 
seedling root, showing 
the predominant 

white “B” and “C” indicate 

root the pictures in panel 
B and C were taken (B 
and C are derived from 

B. depicts 
root epidermis and cortex 
cells and C. root cap 
cells, showing vesicles 

bar in A
The scale bars in B and C 
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Figure 
. Localia

on 
of 

uorescenttagged 
DAYSLEEPER in protoplasts. 
Arabidopsis protoplasts 
transform

ed w
ith A. 

35S::Cerulean:DAYSLEEPER and 
35S::SN

X1:m
RFP1 constructs, 

B
35S::Cerulean:DAYSLEEPER 

and 35S::SYP61:YFP 
constructs and C. 
35S::TagRFP:DAYSLEEPER and 
35S::RHA1:eCFP

The nucleus is designated 

represent 10μm
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We found vesicles that contained two 

We propose that DAYSLEEPER-fusion 
proteins accumulate in larger vesicular 
structures, that are most likely MVBs 

DAYSLEEPER structure

 DAYSLEEPER can homodimerize   

 domain

sequences, so-called hAT-blocks, have 

always possess all hAT-blocks; about 

DAYSLEEPER contains signatures 
of all blocks, although hAT block B is 
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Figure 5. DAYSLEEPER  dimeri a on and 
locali a on of dele on constructs in protoplasts. 
A.

B  Cerulean: 
C

DAYSLEEPER D
E

The scale bars represent 10μm
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constructs (YN:DAYSLEEPER and DAYSLEEPER:YC
Arabidopsis protoplasts 

YC:DAYSLEEPER and YN:DAYSLEEPER. 

YN:DAYSLEEPER construct and a 
478-665 DAYSLEEPER:YC 

AA. 
696 

512 

258 

478 - 665 

1 - 142 

149 - 589 

Full length DAYSLEEPER 

1 - 178 663 - 696 

142 - 696 

1 - 149 

557 

589 - 696 

Start 

Start 

NLS BED 
Zinc-finger 

A B C D E F 

hAT blocks 

Figure 6. DAYSLEEPER structure and dele ons. DAYSLEEPER is 696 amino acids long and has a NLS, a BED 

which are deleted at either the N-terminus (
(
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daysleeper phenotype

DAYSLEEPER coding 
sequence in vivo,  daysleeper mutant plants 

DAYSLEEPER

of DAYSLEEPER 1-142 
and 

DAYSLEEPER coding 

DAYSLEEPER with central (

whereas the N-terminal truncated construct (

missing in the 
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Discussion

DAYSLEEPER does not seem to possess any known protein domains other than those 
also found in hAT transposases, but although DAYSLEEPER seems very similar to 

observed, in contrast to N-terminally tagged DAYSLEEPER fusion-proteins, which showed 

1-142 DAYSLEEPER fusion-protein appeared to be toxic 

1-142 DAYSLEEPER fusion-protein did not appear to display this 

fusion proteins in planta. Although these constructs seemed to be localized similarly, 

the daysleeper
protoplasts are due to the fact that the studied proteins were expressed at a much 
higher level than is the case in planta, where DAYSLEEPER-constructs were expressed 

DAYSLEEPER
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speculate therefore that DAYSLEEPER is to some extent transported out of the nucleus by 

speculate that DAYSLEEPER’s binding to VPS2-homologs in Arabidopsis might facilitate 

in 
planta

Conclusions

DAYSLEEPER is a predominantly nuclear protein that is expressed mainly in meristems, 
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Material and Methods

Cloning

 

DAYSLEEPER, RHA1 
and SNX1 

Binary vectors for promoter analysis using the gusA reporter gene

DAYSLEEPER
DAYSLEEPER promoter 

from promoter elements present on the pCAMBIA1304 vector, 

DAYSLEEPER

DAYSLEEPER  
DAYSLEEPER

 vector 
with 1kb of DAYSLEEPER

mGFP5:gusA coding sequence is 
preceded by DAYSLEEPER upstream sequence, which in turn is spaced from elements 
present in the pCAMBIA backbone by a 5kb stretch of 
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DAYSLEEPER

DAYSLEEPER, pSDM2304 

DAYSLEEPER coding 
sequence (

The coding sequence was subsequently obtained with NcoI and SmaI and cloned into 

149-589 and 478-
DAYSLEEPER promoter, the pAS2-1 

vectors containing the C-terminal and central truncated DAYSLEEPER coding sequence 

DAYSLEEPER 
DAYSLEEPER upstream 

fragment described in the paragraph “Binary vectors for promoter analysis using the 
gusA reporter gene”.

DAYSLEEPER coding sequence (

DAYSLEEPER 
vector described in the paragraph “Binary vectors for promoter analysis using the gusA 
reporter gene”.
digested PCR fragment, to give rise to a vector with DAYSLEEPER upstream sequence 
directly fused to the N-terminal ( DAYSLEEPER
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Gateway cloning of binary vectors

temperature was set at 65O

DAYSLEEPER upstream 

DAYSLEEPER versions, 1-142, 149-589 and 478-665 
with DAYSLEEPER

genomic sequence of the DAYSLEEPER

Gateway cloning of protoplast vectors

The pENTR clones described above were cloned into a pART7-derived plasmid 

 and pSYSAT6 2xp35S Cerulean 

 Cloning of the DAYSLEEPER coding sequence into the pSY vectors



81

3

qRT-PCR Anal sis

grown with 12 hours of light at 21°C Arabidopsis thaliana Col-0 were 

®
® μ

μg was used for subsequent random-primed cDNA synthesis, 
μl 20x diluted 

DAYSLEEPER
levels were normalized against expression of the housekeeping gene -6-TUBULIN 

et al  Experiments 

Histochemical staining of gusA e pressing plants

OC, 

3 6 

1mM K3 6, 1mM K4 6

Arabidopsis plant  protoplast transforma on and microscopic anal sis

Arabidopsis thaliana ecotype Columbia-0 (Col-0) 
. Arabidopsis thaliana (Col-0) suspension cells 

O
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Observa on of uorescent constructs in Arabidopsis ssues and protoplasts

Seedlings were taken directly from ½ MS solid plates and observed on a Zeiss Imager 
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Supplemental Tables
Primer Descrip on Sequence

AS01 DAYSLEEPER CDS cloning  into CAGTCGACTATGGAAGTGTACAATGACGATAC

AS02 DAYSLEEPER CDS cloning  into CTACTAGTCTATGCTTCAGATTTGATGGTAG

AS03 DAYSLEEPER CDS cloning  into CGCGCCATGGATATGGAAGTGTACAATGACGATAC

AS04 DAYSLEEPER CDS cloning  into GCGCGGCCGCTGTGCTTCAGATTTGATGGTAGCAC

B6Tf Beta-6-Tubulin qRT-PCR forward ACCACTCCTAGCTTTGGTGATCTG

B6Tr Beta-6-Tubulin qRT-PCR reverse AGGTTCACTGCGAGCTTCCTCA

MK01 DAYSLEEPER qRT-PCR forward ACAATGACAACAACCCACTG

MK02 DAYSLEEPER qRT-PCR reverse CACGAACGAGACAAAACCTG

MK03 DAYSLEEPER promotor CCATGGTCTTTGCAACATAACATAAAAAGG

MK04 DAYSLEEPER promotor GTGATGGCATAGCATATTG

MK147 GGGGACAAGTTTGTACAAAAAAGCAGGCTCCATGGAGAGCACGGAGCAGCCGAGG

MK148 GGGGACCACTTTGTACAAGAAAGCTGGGTGGACAGAATAAGAAGCTTCAAGTTTG

MK151 DAYSLEEPER reverse primer, 
gateway

CCACACCATCGACTTCTTCT

forward
CCATGGCTGACACTCCGAGAAGG

MK40
reverse

GGAATTCCTATGCTTCAGAT

MK60 DAYSLEEPER forward primer, 
gateway

GGGGACAAGTTTGTACAAAAAAGCAGGCTCCATGGAAGTGTACAATGACGATACTG

PB01 DAYSLEEPER forward ATGGAAGTGTACAATGACGATAC

PB02 DAYSLEEPER reverse CTATGCTTCAGATTTGATGGTAG

GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGGCTAGCTCTGGAAACAAGAACA

GGGGACCACTTTGTACAAGAAAGCTGGGTCAGCACAACACGATGAACTCACTGCC

Table S1.
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