Novel Function of Myosin XI-G in Gamete Nuclear Migration during Fertilization in Arabidopsis
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Background Results and Future Direction
o Investigating co-localization of F-actin, and XI-G with peroxisomes and mitochondria in

o Fertilization in flowering pl.ants comprises of fusion of two .sperms with two Which particular myosin control F-actin dynamics in the central cell? N | the ce.ntralcell.. |
female gametes. After fusion of gametes, sperm nuclei migrates to female o Quantifying XI-G, peroxisomes and mitochondrial movement in the central cell.

gamete nuclei.

Work plan

The Class XI Myosin XI-G Plays a Major Role in the Active Movement of F-Actin 2. Movement of F-actin via XI-G using large organelles as a foundation?

o Contrast to animal, sperm nuclear migration relies on filamentous actin (F-actin)
Meshwork in the Central Cell

meshwork movement in flowering plant.

: . o _ 50 ERMavcuoles : : I
o Apart from the involvement of a plant-specific small GTPase (ROP), ROP8 it is A 54 proXi-G::H2B-Clover I Figure 3. Hypothetical model of F-actin
, , , , S 4 & a movement via XI-G using large organelles
largely unknown how F-actin movement for sperm nuclear migration is regulated 2 600 L / | 40 <uch as ER and vacuoles a a foundation.
(Kawashima et al 2014) § —7500 "AutOﬂUOrescence ‘;‘ ] :
z - S 3, , g 5o |:: XIG F-actin movement
o The application of myosin inhibitor to Arabidopsis ovules arrests F-actin = T 300 [ g ; via XI-G Work plan
. . . .. . Q S | ' 2 |:|'> . . . ..
meshwork movement, indicative of myosin involvement (Kawashima et al., 2014) = g 200 i > 20 Investigating F-actin dynamics in the ER and
. . -t F .. M .
in E-actin movement. 5 100 I | | I I 1 g Central cell I C vacuole mutant lines.
ROPS8 at S 0 =R R 3 - nucleus 1.0 %
TBQOWYL QT T TY o — in fil
A A
. ¥ .nueclei & _ N
Central cell membrane Members of class XI myosin : Al Sc?j 4;?3 ﬁﬁi ﬁﬁi |
F-actin N RN 3. Novel mechanism? :
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o Which particular myosin controls F-actin dynamics in the central cell?

Work plan
o Confirming their expressions in the central cell.
o Investigating F-actin dynamics and fertilization phenotype in their

o How is F-actin movement controlled by myosin?

Actin filament

Figure 6. Possible models of F-actin movement by cytoplasmic streaming. A. Organelles bound to the
myosin when move along actin filament, causes cytoplasmic streaming which in turn may also be mutant lines.

Materlals and methOdS responsible for the F-actin movement. B. Unbind myosin either with organelles or F-actin can not generate

cytoplasmic streaming. COnCIUSiOn
Sub-localization of organelles in the central cell

o All Arabidopsis plant lines used in this study are Columbia-0 (Col-0) ecotype.
o All constructs in this study is generated by multisite gateway cloning technology.
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Figure 2. Schematic representation of the
gateway cloning technology. This system use
the homologous recombination technique for
insertion of a particular open reading frame
(ORF) into a vector body.

o Myosin XI-G control F-actin dynamics in
the central cell

o F-Actin dynamics Is Controlled by a Non-
canonical Function of the Myosin either by
cytoplasmic streaming/novel mechanism
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o All T-DNA mutants are obtained from ABRC seed stock.

Figure 7. Sub-localization of organelles in the central cell. Organelles are visualized with their specific gene,
pCOXIV; mitochondria, PTS1; peroxisomes, pSSU; plastids and VAM3; vacuoles under the control of central
cell specific promoters pFWA/pDDB65.

T-DNA Figure 3. Schematic representation of T-DNA insertion in the ‘ Transmembrane protein

.~ Disrupt the gene function genomic region of a gene of interest. The insertion site does not
correspond to the actual inserted position.

Figure 10. Factors controlling F-actin dynamics in the Arabidopsis

Gene of interest F-Actin dynamics is Controlled by a Non-canonical Function of the Myosin

central cell.
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