-

View metadata, citation and similar papers at core.ac.uk brought to you byj(: CORE

provided by Copenhagen University Research Information System

UNIVERSITY OF COPENHAGEN

¢ NAJ (,.L‘T
A WA

bq
A

Transcriptional regulation of the phosphate starvation response via members of the
transcription factor family GARP-CC

Lundmark, Maria Therese; Kgrner, Camilla Julie; Nilsson, Lena; Nielsen, Tom Hamborg

Publication date:
2009

Document version _
Publisher's PDF, also known as Version of record

Citation for published version (APA):

Lundmark, M. T., Kgrner, C. J., Nilsson, L., & Nielsen, T. H. (2009). Transcriptional regulation of the phosphate
starvation response via members of the transcription factor family GARP-CC. Poster session presented at Plant
Biology 2009, Honolulu, Hawaii, United States.

Download date: 07. Apr. 2020


https://core.ac.uk/display/269181415?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Plant Biology 2009 Final Program

“Y¢ l%’( Phycological

)%);( Socnety of America
Y

Final program and abstracts of symposia, plenaries,
minisymposia, talks, and poster presentations at
Plant Biology 2009

Joint Annual Meetings of the
American Society of Plant Biologists
and the Phycological Society of America

Hawaii Convention Center, Honolulu, Hawaii

Saturday July 18 thru Wednesday July 22, 2009




Fric-mat e
e

R AR SN R e = SR
Melecular Plant Biolegy Laboratory, Centre for Molecular Plant Physiclogy, Dept. Plant Biology and Biotechnology,
Faculty of Life Sciences, University of Copenhagen, DK-1871 Fredriksberg.

Introduction The expression level of both PHR7and PHRZaffects the phosphate status of the plant
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for growth and performance in plants. Since the
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bicavailability of inorganic phosphate (Pi) is limited %'; " - "

several adaptations have evolved aimed at increasing the 'é_‘:'

scavenging and the use efficiency. Recently the existence _‘é:’f 20 l,’_-: o) :.__'

of signaling networks has been demonstrated. Much of this ;z- é _E?- n-‘g‘e:-

research has been focused on the transcription factor e~ 10 E_’g" "'EE’

PHR1 and its signaling cascade, including microRNA399, gg” “é%
2= °= g

IPS/At4 and PHO2. In Arabidopsis PHR1 (At4g28610) 0
belongs to a MYB-transcription factor gene family with 15

members. The function of the other members is largely

unknown. Here we show new results concerning one of
the members, PHR2 (At2g01060). We alsc present N .
. ; . dditi A clear correlation between expression of both transcription factors and P-uptake was observed, such that
microRNA microarray data showing that, in addition to increased expression resulted in increased amount of phosphate in shoots.

miR399d, other miRNAs are involved in regulation of the

phosphate starvation response.

The PHR 1 signaling Over expression of PHR2 affects the expression of
pathway the genes involved in the PHR1 signaling pathway
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b qRT-PCR expression
At &= : analysis from plants
m miR380d - = with altered expression
mimicry £ = P of PHR2 show that .
. c = plants over-expressing
J_ Sphcing 2 il v, W PHR2 have a normal
F — L induction of miR399d in
¥ - T response to phosphate
PHO2 - 7 starvation but fails to
' uog™ e induce At4, IPS and
! H - ey some of the phosphate-
T ¥ 2 i © transporters known to
Phosphate transporters . 4 o e be induced by shortage
" u - ses of phosphate.
- i This demonstrates that
The tF inti fictor P h E - PHR2 ac_ts on the
Strict consensus of the 2 most parsimonious trees with bootstrap :h:\unaﬂt?r:’ml'::;c: t‘::e ::;re:s?o:eeo'; - :-stt::’f\f'::el\nzfsrpﬂ':!p
support plotted at respective internodes (1000 replications) miR339d in response to shortage of Pi. i T p:kj.. y fro
The miR posttranscitionally cleaves the aman
mRNA of PHO2 and thus reiase the e o
2 negative regulation of downstream P -
Plant material genes (1). o
The pathway is also subjected to target Y
All genotypes were grown on mimicry, where the noncoding RNA of
Rockwool and supplied with a IPS1 and At4 binds and sequesters
limited amount of Pi (40uM) for 5 miR399d (2).
weeks after which half of the plants
were resupplied with Pi (4mM) for 1 (1) Barl et al. (2008) Plant Physiol 141: 988595
week. Except for experiments (2) Franco-Zorrilla et ai. (2007) Aature Ganet 39: 1033~

involving roots in which case the
plants were grown hydroponically
40uM + 4mM P, with either 1 uM or 40uM Pi.
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MicroRNA microarray-there is more to it than

[ B Ao um P
° 4 B 40uM + 4 mM Pi i di
H miR3 The MYB-reiated transcription factor PHR1 is known to be
3 . i 5 i in the regulation P: ne expression,
- o By employing a novel Arabidopsis s ° i eI g
T w . N P4 and overexpression of PHR1 in Arabidopsis leads to
] Transgenic  plants  with 8 microarray platform from Exiqon*, accumulation of phosphate in shoots. The regulatory
Xz altered expression of PHR1 g with a unigue sensitivity and mechanism involves miR399
v and PHR2 was used. 0 specific detection of mature miRNA
£ . & o o4 the induction of miRNA 399d in . .
2 3 £ £ response to limited phosphate Conclusions:
e - -
*® The alterations in expression - : S supply could be corroborated. - The G & ;
was consistent regardiess of % B expression of mquA 399d was - An expression study using novel microarrays
P status of the plants. : = E E strongly induced in WT plants demonstrate that several other miRNAs can be
FYEST] AtmiR169b/c starved for phosphate while the involved in the P-starvation response.
ol Atmirs27 induction was attenuated in the
AtmIR395d phrl mutant, demonstrating the - A homolog to PHR1, here termed PHR2, is also
L The PHR1  overexpressor AmiR1E3 necessity of the transcription factor shown to be involved in P-dependent gene regulation.
£ » gzﬂklgf‘);uphfl mutant and AtmiR353 PHR1 for the complete induction.
= e OVerexpressor AtmiR168a/b Furthermore we were able to = Overexpression of PHR2 result in accumulation of
L (PHRZOE) wat . made  in AumiR1S6h identify novel phosphat i hosphate in shoot
1) Columbia background while AtmiR160a/b/c =niY novel priosphate responsive more prosphate i ehonts:
5'5 the tDNA phr2 mutant is in a miRNAs demonstrating that the
-4 Landsberg background. o miRNA-based regulation of the - Overexpression of PHR2 |eads to dramatic changes
v A8.cat 0 83 10 %3 phosphate starvation response goes in expression for the regulatory genes At4 and IPS1
% beyond the PHR1-miRNA399 loop. and for several genes encoding P-transporters.
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