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Dynamin-related proteins (DRPs) are large GTPases involved in a wide range of cellular membrane
remodeling processes. In Arabidopsis thaliana, two paralogous land plant-specific type DRPs, DRP2A
and DRP2B, are thought to participate in the regulation of post-Golgi trafficking. Here, we examined their
molecular properties and functional relationships. qRT-PCR and GUS assays showed that DRP2A and

KeyWorfiSi ) DRP2B were expressed ubiquitously, although their expressions were strongest around root apical
23/";:‘;“"'?813{“1 protein meristems and vascular bundles. Yeast two-hybrid, bi-molecular fluorescent complementation, and co-
DrRaPZI opsis immunoprecipitation mass spectrometry analyses revealed that DRP2A and DRP2B interacted with each

other. In observations with confocal laser scanning microscopy and variable incidence angle fluorescent
microscopy, fluorescent fusions of DRP2A and DRP2B almost completely co-localized and were mainly
localized to endocytic vesicle formation sites of the plasma membrane, clathrin-enriched trans-Golgi
network and the cell plate in root epidermal cells. Treatments with wortmannin, an inhibitor of phospha-
tidylinositol 3-/4-kinases, latrunculin B, an inhibitor of actin polymerization, and oryzalin, an inhibitor of
microtubule polymerization, increased the resident time of DRP2A and DRP2B on the plasma membrane.
These results show that DRP2A and DRP2B function coordinately in multiple pathways of post-Golgi traf-
ficking in phosphatidylinositol 3- or 4-kinase and cytoskeleton polymerization-dependent manners.

© 2014 Elsevier Inc. All rights reserved.

Post-Golgi trafficking

1. Introduction

Dynamin-related proteins (DRPs) are multidomain GTPases
regulating membrane fission, fusion, and tubulation during diverse
cellular activities such as endocytosis, cytokinesis, vacuolar sort-
ing, fission and fusion of mitochondria, biogenesis of peroxisomes,
and the maintenance of endoplasmic reticulum morphology [1,2].
DRPs are found in a broad range of eukaryotes and different DRPs
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brane; PRD, proline-rich domain; PtdIns, phosphatidylinositol; Rr, Pearson’s corre-
lation coefficient; SH3, Src homology 3; TGN, trans-Golgi network; VIAFM, variable
incidence angle fluorescent microscopy; Wm, wortmannin; Y2H, yeast two-hybrid.
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usually have distinct cellular functions. Presently, the best
characterized DRP is the authentic dynamin, which acts in clath-
rin-mediated post-Golgi trafficking in animal cells. During the for-
mation of endocytic vesicles, dynamins are thought to form a ring
or spiral polymer around the neck of an invaginated membrane
and pinch off the bud in a GTP hydrolysis-dependent manner [3].

Dynamin contains five distinct domains: a GTPase domain
whose GTP hydrolysis causes its own intramolecular conforma-
tional change, a middle domain that mediates dimerization during
self-assembly, a GTPase-effector domain (GED) that modulates
GTPase activity, a pleckstrin homology (PH) domain that partici-
pates in membrane bending or breakdown through the association
of phosphatidylinositol-4,5-bisphosphate (PtdIns(4,5)P,) and a
proline-rich domain (PRD) that interacts with Src homology 3
(SH3) domain-containing proteins to recruit dynamin at vesicle
formation sites [4]. The former three domains are conserved
among almost all DRPs. However, DRPs with the latter two
domains have been found only in animals and land plants. Most
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land plants have six types of DRPs (DRP1-DRP4, DRP5A, and
DRP5B) [5], two of which (DRP1 and DRP2) have been reported
to participate in post-Golgi trafficking [6].

In Arabidopsis thaliana, DRP1 subfamily consists of five mem-
bers, DRP1A to DRP1E. DRP1A, DRP1C and DRP1E are expressed
and mainly function in post-Golgi trafficking including clathrin-
mediated endocytosis, which underlies cell expansion and cell
plate formation [7]. DRP1A and DRP1C localize to the leading edge
of the cell plate as well as the plasma membrane (PM). The pheno-
types of drpl mutants include aberrant cell plate biogenesis,
abnormal polarized cell expansion, altered cell wall composition,
and decreased endocytosis. DRP1A is closely associated with auxin
efflux carrier PIN-FORMED proteins [8]. DRP1 subfamily proteins
lack a PH domain and a PRD. To our knowledge, the genomes of
almost all green plants including algae have DRP1 genes.

A. thaliana has two paralogous DRP2s, DRP2A and DRP2B, which
have high amino acid sequence identity (92%). DRP2A and DRP2B
localize to the leading edge of the forming cell plate, trans-Golgi
network (TGN) and the PM [7,9]. The expression of dominant-neg-
ative DRP2A and DRP2B causes defects in root hair development
[10]. The drp2adrp2b double mutant shows gametophyte-lethal
phenotypes [11]. DRP2 subfamily proteins contain a PH domain
and a PRD, whose organizations are similar to those of dynamin.
Although DRP2s have structural similarities to animal dynamins,
they are found only in land plants [12].

We have reported that DRP2B and DRP1A interact and co-local-
ize on the PM, which indicates that they cooperate in vesicle
formation in post-Golgi trafficking [9]. However, the molecular
functions of DRP2s are not as well known as those of DRP1s. Here,
we investigated four aspects of DRP2A and DRP2B: (i) whether
their spatial expression patterns are similar or distinct, (ii) whether
they form hetero-oligomers to co-assemble, (iii) which post-Golgi
organelle do they localize in, and (iv) what molecules control their
localizations.

2. Materials and methods
2.1. Plant materials and growth conditions

Arabidopsis plants (A. thaliana, ecotype Columbia-0) and tobacco
plants (Nicotiana benthamiana, ecotype SR-1) were grown on jiffy
pellets (Jiffy Products) or 1x Murashige Skoog (MS) solid medium
[13] at 22 °C under continuous light. T-DNA insertion mutants
were provided by the Arabidopsis Biological Resource Center (Ohio
State University). Transgenic plants expressing DRP2B-GFP and
DRP3B-mKO were generated as described previously [9,14]. Trans-
genic plants harboring DRP2Apro:GUS, DRP2Bpro:GUS, DRP2A-GFP
and DRP2B-TagRFP were generated by floral dipping-mediated
transformation with Agrobacterium tumefaciens strain C58C1.
Transgenic plants expressing mRFP-ARA7 and ST-mRFP were gifts
from Dr. T. Ueda, Dr. T. Uemura (The University of Tokyo) and Dr.
K. Shoda (RIKEN). Transgenic plants that expressed combinations
of GFP, TagRFP, mRFP and mKO fusions were generated by cross-
pollination, and F1 generations were used for microscopic
observations.

2.2. Construction of plasmids

Expressed sequence tag clones of DRP2A (GenBank accession no.
AV529341) and DRP2B (GenBank accession no. AV528687) were
obtained from Kazusa DNA Research Institute (Japan). Vectors for
yeast two-hybrid assay and plant binary vectors harboring DRP2A,
DRP2B and their promoters were constructed with In-Fusion HD
cloning kit (Clontech) and Gateway cloning technology (Life tech-
nologies), respectively. Oligonucleotide primers used for plasmid
construction are presented in Table S1.

To make binary vectors expressing GUS under the control of
DRP2A and DRP2B promoters, the genomic DNA regions upstream
of the ATG initiation codon of DRP2A and DRP2B (1545 bp and
1436 bp, respectively) were cloned into pHGWEFS7 via pENTR/D-
TOPO subcloning [15].

To make a binary vector for DRP2A:GFP expressed by DRP2A’s
promoter, the DRP2A promoter and ORF were fused by PCR with
synthetic overlapped primers. The resulting fragment of DRP2A-
pro:DRP2A was cloned into pBGWF7 via pENTR/D-TOPO subcloning
[15].

To make a binary vector for DRP2B-TagRFP expressed by own
promoter, the fragment of DRP2Bpro:DRP2B established previously
[6], was transferred to pGWB659 [16].

To make plasmids for bi-molecular fluorescent complementa-
tion assay, ORFs of DRP2A, DRP2B and DRP3A were introduced to
pDEST-VYNE(R)®YW and pDEST-VYCE(R)W via pENTR/D-TOPO
subcloning [17].

To make plasmids for yeast two-hybrid assay, ORFs of DRP2A,
DRP2B and DRP3A were cloned into pGADT7 and pGBKT7, which
harbor the gene encoding activation domain (AD) and binding
domain (BD) of GAL4, by In-Fusion HD system with gene-specific
primers containing EcoRI and BamHI restriction sites.

2.3. qRT-PCR

Total RNA was extracted from plants with an RNeasy Plant Mini
Kit (QIAGEN). After DNase I treatment (Ambion), RNA was used for
RT-PCR using SuperScript® Il Reverse Transcriptase (Invitrogen).
To quantify DRP2A, DRP2B and ACT8 expression, real-time PCR
was performed using 7300 Real-Time PCR System (Applied Biosys-
tems) with Premix Ex Taq (Probe qPCR) and Dual Labeled TagMan
probes (FAM-TAMRA) (TaKaRa Bio). Each gene expression value is
the average of three independent qPCR assays. Expression levels of
DRP2A and DRP2B were normalized to those of ACT8. Primers and
probes for each gene are listed in Table S1.

2.4. Histological analysis of GUS activity

Samples were fixed via immersion in 90% (v/v) ice-cold
acetone overnight, rinsed twice with 100 mM sodium phosphate,
incubated in GUS staining solution (50 mM sodium phosphate, pH
7.0, 10 mM EDTA, 0.5 mM ferrocyanide, 0.1% [v/v] Triton X-100,
and 0.5 mg/mL 5-bromo-4-chloro-3-indolyl-beta-p-glucuronic
acid) at 37 °C, incubated in ethanol-acetic acid, cleared in Hoyer’s
medium (7.5 g gum arabic, 100 g chloral hydrate, 5 ml glycerol in
30 ml water) and observed under a microscope (ECLIPSE E600,
Nikon) with a CCD camera (DS-Ri1, Nikon) controlled by
NIS-Elements (Nikon). The acquired images were prepared with
Photoshop CS5 (Adobe).

2.5. Confocal laser scanning microscopy (CLSM)

CLSM observations were conducted with C1Si confocal micro-
scope (Nikon) and LSM780 confocal microscope (Carl Zeiss), with
oil immersion lenses (N.A.=1.40, x63 or x100, respectively). In
both systems, 488-nm Ar/Kr lasers were used for the excitation
of GFP and Venus. 561-nm diode lasers were used for the excita-
tion of mKO, mRFP, TagRFP, and autofluorescence. Emission signals
were detected using a 515/30-nm filter for GFP and Venus, a 590/
70-nm filter for mKO, TagRFP, and mRFP, and a 650-nm long-pass
filter for autofluorescence. The acquired images were prepared
with Photoshop CS5 (Adobe), and were analyzed by Image-pro plus
4.0 (Media Cybernetics).
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2.6. Variable incidence angle fluorescent microscopy (VIAFM)

VIAFM observations were performed as described previously
[6]. All images were acquired via an Eclipse Ti (Nikon) with a Zyla
4.2sCMOS camera (Ander) controlled by NIS-Elements (Nikon). The
images were prepared with Photoshop CS5 (Adobe) and analyzed
with Image-pro plus 4.0 (Media Cybernetics).

2.7. Yeast two-hybrid (Y2H) assay

Paired plasmids of pGADT7 and pGBKT7 harboring DRP2A,
DRP2B, and DRP3A were transformed into Saccharomyces cerevisiae
strain Y2HGold (Clontech). Y2HGold was deficient in producing
Leu, Trp, His, and Adenin. Transformants were selected on
SD/—Leu/—Thr plates (synthetic defined plates lucking Leu and Trp).
The interactions were examined after 2 days of growth on
SD/-Leu/-Trp/—His.

2.8. Bi-molecular fluorescent complementation (BiFC) assays

Three-week-old N. benthamiana plants were used for Agrobac-
terium-infiltrated transient expression. Vectors for the expression
of nVenus or cVenus (nVenus: N-terminal 173 residues of Venus,
cVenus: C-terminal 84 residues of Venus) fusions of DRP2A, DRP2B,
and DRP3A were introduced into A. tumefaciens strain C58C1. Each
transformant was cultured in 5 mL YEB medium with 50 pg/mL rif-
ampicin, 10 pg/mL Gentamicin, 50 pg/mL Kanamycin at 28 °C
overnight. Agrobacterium cells were collected and resuspended
in infiltration buffer (10 mM MES, 10 mM MgCl,, and 0.15 mM
acetosyringone). Resuspended Agrobacterium cells were infiltrated
into leaves of N. benthamiana with syringes. For co-expression of
proteins, bacterial strains with different constructs were mixed
before inoculation. Samples were observed 48 h after the infiltra-
tion by CLSM.

2.9. Co-immunoprecipitation mass spectrometry (ColP-MS) analysis

Approximately 0.7 g of 10-day-old Arabidopsis seedlings were
homogenized with sea sand in 1 mL of buffer (50 mM Tris-HCl,
pH 7.5, 400 mM sucrose, 1% (v/v) Triton X-100, a complete mini
EDTA free protease inhibitor cocktail (Roche), 150 mM Nadl,
5 mM CaCl,, and 5 mM MgCl,). The samples were centrifuged at
5000xg for 15 min at 4 °C and the supernatants were centrifuged
again at 20,000xg for 15 min at 4 °C. The supernatants were immu-
noprecipitated with pMACS Anti-GFP Beads (Miltenyi Biotec), and
separated by SDS-PAGE. The immunoprecipitates were prepared
and examined by mass spectrometry as described previously [18].

2.10. Inhibitor treatments

10-day-old seedlings were cultured in 1x MS liquid medium
with each inhibitor for 1 h (10 uM oryzalin and 50 uM latrunculin
B) or 2 h (50 pM wortmannin). Seedlings treated with DMSO (1%
for oryzalin and wortmannin, and 2% for latrunculin B) were used
as controls.

3. Results

3.1. DRP2A and DRP2B exhibit similar expression patterns in A.
thaliana

DRP2A and DRP2B mRNAs were detected in wild-type and drp2a
and drp2b mutant leaves by qRT-PCR (Fig. 1A and B). Interestingly,
expression levels of DRP2B in drp2a and DRP2A in drp2b were 1.3
and 2 times higher, respectively, than those in the wild-type, as if
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Fig. 1. Spatial expression patterns of DRP2A and DRP2B in A. thaliana. (A,B) qRT-PCR
analysis of DRP2A (A) and DRP2B (B) transcripts in different organs of A. thaliana
plants. Data represent means +S.D. (C) Histochemical staining of 10-day-old A.
thaliana seedlings expressing GUS under the control of DRP2A and DRP2B promot-
ers. Arrows and arrowheads indicate root apical meristems and vascular bundles,
respectively. Bars = 1 mm.

one gene was up-regulated to mitigate the loss of the other. These
results indicate that our qRT-PCR system is able to specifically
detect each mRNA amount of DRP2A and DRP2B.

DRP2A and DRP2B mRNAs were detected in 10-day-old
seedlings, leaf, stem, and flower. GUS signals of DRP2A and DRP2B
promoters were detected ubiquitously in 10-day-old seedlings,
especially strong in root apical meristems and vascular bundles
(Fig. 1C). These results suggest that DRP2A and DRP2B have similar
spatial expression patterns in planta.

3.2. DRP2A and DRP2B interact with each other

To examine whether DRP2A and DRP2B interact with each
other, yeast two-hybrid (Y2H) assay among DRP2A, DRP2B and
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Fig. 2. Interaction and co-localization between DRP2A and DRP2B. (A) Domain
structures of DRP2A, DRP2B and DRP3A depicted by PFAM program (http://
pfam.sanger.ac.uk). (B) Y2H experiment with DRP2A, DRP2B and DRP3A. Yeast
transformants harboring paired constructs for fusion proteins with GAL4 activation
domain (AD) and DNA binding domain (BD) were spotted onto a SD/-Leu/-Trp plate
(left) and SD/-Leu/-Trp/-His plate (right). (C) BiFC assay showing the interactions
among DRP2A, DRP2B and DRP3A. Each panel represents CLSM images of N.
benthamiana expressing pairs of nVenus and cVenus fusions of DRP2A, DRP2B and
DRP3A. Bars = 20 um. (D) DRP2A and DRP2B proteins identified by mass spectrom-
etry in DRP2A-GFP co-immunoprecipitates. Scores from the three independent
experiments were calculated by Mascot (Matrix Science). (E) CLSM images of A.
thaliana root epidermal cells expressing DRP2A-GFP (green) and DRP2B-TagRFP
(magenta). Arrowhead indicates cell plate. Bar = 10 um. (F) VIAFM images of A.
thaliana root epidermal cells expressing DRP2A-GFP (green) and DRP2B-TagRFP
(magenta). Bar =5 pm.
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Fig. 3. Intracellular localizations of DRP2A and DRP2B. (A) CLSM images of A.
thaliana root epidermal cells expressing DRP2A-GFP or DRP2B-GFP (green) and
mRFP-tagged markers for post-Golgi organelles (magenta). Arrowheads indicate co-
localization sites of GFP and mRFP signals. Bar = 5 pm. (B and C) The percentage of
DRP2A-GFP (B) and DRP2B-GFP (C) signals overlapped with mRFP signals in total
GFP signals, calculated from three 225pum? CLSM images. Data represent
means + S.D. *P < 0.05. Student’s t-test.

DRP3A was conducted. DRP3A shows the different domain organi-
zation from DRP2A and DRP2B, and was reported to participate in
mitochondria fission [19] (Fig. 2A). In results, the interactions
between DRP2A-DRP2A, DRP2B-DRP2B and DRP2A-DRP2B were
detected (Fig. 2B). Despite the detection of the interaction between
DRP3A-DRP3A, which was reported previously [14], the interac-
tions between DRP2A-DRP3A and DRP2B-DRP3A were not found
(Fig. 2B). In bi-molecular fluorescent complementation (BiFC)
assay, Venus signals were detected N. benthamiana leaves tran-
siently expressing nVenus and cVenus combinations of DRP2A
and DRP2B (Fig. 2C), confirming that DRP2A and DRP2B interacted
with each other and with themselves.

Moreover, we conducted co-immunoprecipitation mass spec-
trometry (ColP-MS) analysis with A. thaliana seedlings. DRP2A
and DRP2B were identified from co-immunoprecipitates with
anti-GFP antibody from transgenic plants expressing DRP2A-GFP
(Fig. 2D), but not from those expressing GFP only. These results
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indicate that DRP2A and DRP2B directly interact with themselves
and with each other in A. thaliana.

3.3. DRP2A and DRP2B co-localize with each other

In confocal laser scanning microscopy (CLSM) images, almost all
GFP and TagRFP signals co-localized in dot-shaped structures
(Fig. 2E) and on the cell plate (Fig. 2E, arrowhead). In variable
incidence angle fluorescent microscopy (VIAFM) images, almost
all GFP and TagRFP also co-localized in dot-shaped foci with
200-500 nm diameters, although the intensity of GFP and TagRFP
signals in each focus is uneven. These results indicate that DRP2A
and DRP2B are co-expressed and co-localize at dot-shaped organ-
elles, the PM, and the cell plate in A. thaliana root epidermal cells.

3.4. DRP2A and DRP2B localize to various post-Golgi organelles

In CLSM images of A. thaliana root epidermal cells, DRP2A-GFP
and DRP2B-GFP signals largely co-localized with a marker for
TGN and the PM (CLC-mKO) [20] and partially co-localized with
markers for endosomes (mRFP-ARA7) [21] and Golgi apparatus

(ST-mRFP) [22] (Fig. 3A, arrowheads). The co-localizations were
significantly stronger than those with DRP3B-mKO signals indicat-
ing tips and fission sites of mitochondria [14], which were used as
negative controls (Fig. 3B). These results indicate that DRP2A and
DRP2B mainly localize to clathrin-labeled compartments within
the post-Golgi organelles, including endosomes, Golgi apparatus,
TGN and the PM.

3.5. Cytoskeleton and phosphatidylinositol 3- or 4-kinase are required
for DRP2 dynamics on the PM

It is expected that inhibitors of cytoskeletal polymerization and/
or phosphatidylinositol metabolism would affect the assembly and
disassembly of DRP2 on the PM. To evaluate the mobility of DRP2A
and DRP2B on the PM, we superimposed DRP2A-GFP or DRP2B-GFP
images in the first frame (labeled in green) and the last frame
(labeled in red) of time-lapse VIAFM movies covering 15-s
observations (Fig. 4). In superimposed images, green foci represent
DRP2A-GFP or DRP2B-GFP signals that exist in the first-frame
images (t=0s), but disappeared in the course of the 15-s VIAFM

observation (arrowhead in Fig. 4A). Red foci represent
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Fig. 4. Effects of PI3/4 K and cytoskeletal inhibitors on the spatiotemporal distribution of DRP2A and DRP2B on the PM. (A-C) VIAFM images of A. thaliana root epidermal cells
expressing DRP2A- or DRP2B-GFP, acquired at Os (green) and 15 s (red) after 2 h treatment with wortmannin (Wm) (A) and 1 h treatment with oryzalin (ORY) (B) and
latrunculin B (Lat B) (C). The two images from different time points are merged into single images. Bars = 5 um. (D-F) Spatial distribution changes between DRP2A- or DRP2B-
GFP foci in VIAFM images acquired at 0 s and 15 s. Blue and light blue bars represent the means of Pearson’s correlation coefficient (Rr) calculated from eight 81 pm? VIAFM
images with or without the treatments of Wm (D), ORY (E), and Lat B (F), respectively. Data represent means + S.D. *P < 0.05. Student’s t-test.
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DRP2A-GFP or DRP2B-GFP signals that do not exist in the
first frame but appeared over the course of the VIAFM observa-
tion (arrow in Fig. 4A). Yellow foci represent DRP2A-GFP or
DRP2B-GFP signals that stayed in the same place (did not appear
or disappear) during the course of the VIAFM observation (asterisk
in Fig. 4A). Compared to controls (DMSO treatments), wortmannin
(Wm: an inhibitor of phosphatidylinositol 3- and 4- kinases
(PI3K and PI4K)), oryzalin (ORY: an inhibitor of microtubule
polymerization) and latrunculin B (Lat B: an inhibitor of actin
polymerization) markedly decreased the number of green and
red foci and increased the number of yellow foci, (Fig. 4A-F). The
results indicate that these inhibitors significantly decreased the
appearing and disappearing mobilities and increased the resident
times of DRP2A-GFP and DRP2B-GFP foci on the PM. In addition,
Wm decreased the number of DRP2A-GFP and DRP2B-GFP foci in
81 um? VIAFM image (averages of eight images are 44.8 +17.2
and 49.1 £ 7.3, respectively) compared to DMSO (81.2 +11.7 and
58.4 + 9.4, respectively) (Fig. 4A). These results indicate that PI3 K
or PI4K activities and actin and tubulin polymerization are
required for play important roles in the assembly and disassembly
of DRP2A and DRP2B on the PM.

4. Discussion
4.1. DRP2A and DRP2B function redundantly in planta

The results of our study demonstrated that DRP2A and DRP2B
interact and co-localize with each other. These findings strongly
indicated that DRP2A and DRP2B assemble into homo- and
hetero-polymer to function in post-Golgi trafficking. Our results
also demonstrated that DRP2A and DRP2B are expressed constitu-
tively in almost all tissues, although the expressions are strongest
in vascular bundles and root apical meristems. drp2a or drp2b sin-
gle mutants show no detectable phenotypes [11], while single
mutants of genes encoding DRP1 family proteins have clear pheno-
types [7]. These results suggest that the two DRP2 paralogues in A.
thaliana are functionally redundant in planta.

4.2. DRP2 localizes to a wide range of post-Golgi organelles

Our microscopic observations revealed that both DRP2A and
DRP2B co-localize with various markers for post-Golgi compart-
ments, most of which are labeled by clathrin. These findings are
consistent with previous reports showing the multiple localization
of DRP2 to some post-Golgi organelles including the PM [6,10],
TGN [23,24], and the forming edge of the cell plate [9]. Interest-
ingly, animal dynamin also localizes to the PM, TGN, and
endosomes, and is assumed to participate in clathrin-coated vesi-
cle formation [1]. Hence, the similarity between the intracellular
localizations of DRP2 and dynamin raises the possibility that
DRP2 takes part in clathrin-mediated trafficking across the wide
range of post-Golgi organelles.

We also demonstrated that an inhibitor of PI3 K and PI4 K
(wortmannin) affects DRP2 dynamics on the PM. The PH domain
of DRP2 has been reported to interact with several kinds of phos-
phoinositides (PIs) distributed among the post-Golgi organelles:
PtdIns3P (endosomes, prevacuolar compartment, and vacuole),
PtdIns4P (Golgi apparatus, TGN, and the PM), PtdIns(4,5)P, (the
PM) [11,24,25]. The affinity of the PH domain for multiple Pls
may underlie the broad spectrum of DRP2 localization to post-
Golgi organelles. The dynamics of DRP2 on the PM is also affected
by inhibitors of tubulin and actin polymerization (oryzalin and
latrunculin B). The PRD of DRP2A has been reported to interact
with an SH3 domain-containing protein, AtSH3P3, whose animal
orthologues help to recruit dynamin to the neck of coated-pits in
an actin-dependent manner [26]. However, in plant cells, it is

unclear how cytoskeleton regulates the localizations of DRP2.
Further studies are needed to identify and determine the function
of proteins that interact with DRP2. Such studies should help to
unravel the plant-unique mechanism by which vesicles are formed
in post-Golgi trafficking.
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