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Our team uses a combination of genetics and genome wide in vivo and in vitro techniques, together with
biophysics, to better understand how MADS-domain transcription factor family regulates gene expression

and flower morphogenesis (see the poster of X. Lai). Here we described in vivo experiments performed In
the lab to better understand how MADS trigger specific gene expression and organ development.

MADS TFs are comprised of
four domains- M, |, K and C
with different function. The M
domain is highly conserved
o | among all eucaryotes and can
DNA Binding Tetramer Higher order
Dimerization Complexes recognize similar DNA binding
domains. Where does the
specificity come from??
TN In the flower, the quartet model
explains that MADS (AP1, AP3, PI,
=y A AG and SEP3) forms tetramers
Y that bind to two CarG boxes
cooperatively and triggers specific
gene  expression. SEP3 is
important for the formation of all
the flower organs because it

belongs to each
tetramers.
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In the sep1sep2sep3 mutant, the 4 whorls are
represented by sepals and the flower is indeterminated
(Pelaz at al., Nature ,2000)

K domain is a key domain for
tetramer formation. What
happens if we  abolish
tetramer formation in vivo ?
Expression of  SEP3Atet
impaired in the K domain
(Puranik et al., Plant Cell, 2012) , restores
petals and stamen formation
but not the 4 ™ whorl neither
flower determinacy, n
sep1sep’2sep3 mutant.

Hugouvieux et al., NAR, 2018

Tetramer formation is required for carpel development
and flower determinacy
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Theissen and Saedler, Nature, 2001

ap1 mutant (B) lacks petales in the second whorl compared to WT
(A). It produces seeds because it has stamens and carpels.
Expression of AP1 under the expression of its own promoter in the
ap1 mutant restores petales formation (C). AG, naturally
expressed in the 3 and 4 whorls, when expressed In the first and
second whorls (D-E) in ap1 triggers unfused carpels in the first
whorls and no petale in the second whorld. A chimeric version of
AG with only the | domain of AP1 is able to restore petale
formation (F) in ap1.

SEP3 not only interacts with MADS partners but also with chromatin
remodeler to open closed region of chromatin. Using yeast-two
hybrids we identified that the KC domain of SEP3 interacts with the
HSA domain of BRAHMA (BRM). Experiments are being done to
identify with amino acids are involved in the interaction. Genetics
analysis will further analyse the impact of such interaction in flower
development.

AP1 | domain confers AP1 activity and specificity

SEP3 FL

BRM N-ter

BRM [HSA]

seplsep2sep3 expressing SEP3

? Ly

WT ===l seplsepZsep3 ?

seplsep2sep3 expressing SEP3Atet

9 apl expressing AP1
? . ? t ?
WT == gpl _, apl expressing AG

In parrallel, DAP-seq experiments (in vitro) are performed, to \aplexpreﬁs,?ng AG (1AP1)

determine the specificlty of binding to DNA of WT and mutated
complexes (see the poster of X. Lai) .
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