The role of BELL1 (BEL1) and AINTEGUMENTA (ANT)
IN megasporogenesis.
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ABSTRACT

In the ovules female germline development initiates with the differentiation of the Megaspore Mother Cell (MMC) in the nucellus. MMC upon meiosis formed four spores, three of which
degenerate and the one surviving differentiates into the Functional Megaspore (FM). At the same time from the chalaza the two integuments are formed. The transcription factors BELL1
(BEL1) and AINTEGUMENTA (ANT) have been shown to be involved in the control of integuments development (1-5). We have investigated in the role of BEL1 and ANT during the
megasporogenesis since in both mutants this process is impaired. Indeed, the degeneration of spores and the FM specification are altered. Our results suggest that alteration in Auxin
distribution might cause defects in sporophytic tissues leading to Functional Megaspore specification defect.

In bell-1 and ant-4 the Degeneration of Megaspores and the FM specification are impaired
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BEL1 and ANT are expressed in the chalaza

In wild type ovules once the MMC is specified it
Parsse I~ ?“4 ) starts the meiotic program (REC8::RFP; Fig.2A)
g o | (1 ' and gives rise to four spores (Fig.2B) and after
\é?/,f : the degeneration of three out of four
- 4 ,, ‘1 . megaspores (dm) the most chalazal spore
) NS : acquires FM identity (pLC2::YFP; Fig 2C).
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In bell-1 and ant-4 ovules the meiotic program is

correctly set up (Fig. 2D,2G) and the meiotic

divisions occur (Fig. 2E, 2H).

ANT However, in bell-1 and ant-4 mutant ovules, the

- \, megaspores don’t degenerate, and the FM

pLCZ YOS identity is acquired randomly by one or more
than one megaspores (msl1,ms2; Fig. 2F,2l).

In the ovules, the two transcription factors BEL1 (Fig. 1A-D) and ANT (Fig. 1E-H) are
expressed in the region where the inner (ii) and the outer (oi) integuments arise and
then are formed, and throughout the ovule development they localized in

correspondence of the chalaza region (cha) and in the funiculus (fu). Fig.2. ms, megaspore. Arrows indicate cell wall plate formed

after meiotic division. Scale Bars 10 um

Fig.1. Cha, chalaza; fu, funiculus; ii, inner integument; oi, outer integument.Scale bar 20 um RECS::RFP ant-4

pLC2::YFP ant-4—

Auxin distribution is altered in bel1-1 and ant-4 ovules CONCLUSION

AREAR e In the ovules, auxin is accumulated at the tip of the

nucella (auxin maxima, Fig.3D) whereas in the Our results suggest that the mis-

chalaza and in correspondence of the FM a minimum distribution of auxin within be/1-
of auxin is observed (Fig. 3A). 1 and ant-4 mutant ovules leads

to alteration in degeneration of
megaspores and FM
specification.

In both bell-1 and ant-4 mutants the auxin minima
(DII-Venus) is expressed in correspondence of one or
Z ~ SR more than one spores mirroring the different
DII-Venus I N t-4 | situation observed with the pLC2::YFP (Fig. 3B,3C). This  alteration in  auxin

We couldn’t observe any expression of the auxin
maxima reporter marker (DR5v2) in any ant-4 ovules
(Fig. 3F) whereas in bell-1 ovules, the auxin
maximum is accumulated randomly in the ovules
(Fig.3E).

Fig3. ms, megaspore. Arrows indicate cell wall plate formed after
meiotic division. Within the dashed rectangular box, ant-4 roots
used as positive control for DR5v2 in ant-4. Scale Bars 10 um
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distribution might be due to
mis-expression of auxin polar
transport PIN1, which has been
already shown to be important
for the correct female germline
progression (6)

Figd. Model for BEL1 and ANT in the control of megasporogenesis and FM
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