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Organizing the unorganizable

: Dynamics of collective representation of dependent self-employed workers

AN FP e RE HEEER
Sung—Chul Noh

In recent decades, we have been witnessing the significant increase in the number of workers
falling in a ‘grey area’ between subordinate employment and self-employment (European
Commission, 2006; Kuhn & Maleki, 2017; Muehlberger, 2007; Perulli, 2003). The trend has
been led by employers who replace employment with commercial contrasts in order to
circumvent labor laws and offload entrepreneurial risks and fixed costs to the workers (ILO,
2017). Research has well documented that dependent self-employment, in which workers are
formally self-employed yet economically dependent on a single firm, contributes to increasing
work precarity (Kautonen et al., 2010; McKay et al., 2012). Dependent self-employed workers
lose their rights under labour law including social security protection and collective bargaining,
which expose them to a high degree of variability of income, job security, social status, and
career progression. Accordingly, previous studies focus primarily on the legal status of and
protection for dependent self-employed workers (Buschoff & Schmidt, 2009; Pereiro, 2008;
Sorge, 2009) or the attempt by trade unions to organize and represent them (Jansen, 2017;
Pernicka, 2006; Wynn, 2015). Notably lacking in the literature, however, is explicit attention
to the process by which such workers develop collective identity out of their experiences of
work precarity and organize collective representation in a bottom-up manner.

Collective representation of nonstandard workers has received a great deal of scholarly
attention particularly in the context of union renewal or revitalization (Benassi & Dorigatti,
2015; Martinez Lucio et al., 2017; Saundry et al., 2012; Yu, 2019). Thus, the literature has shed

light on the efforts and changes existing unions make to integrate increasingly heterogeneous



workers into the union movement in order to offset the problem of membership losses. Much
of this interest has been directed to examining the union structures, strategies and leadership
styles required for organizing formerly excluded groups of workers (Benassi & Dorigatti, 2015;
Marino, 2015; Murray, 2017). This focus on union renewal has come at the detriment of
understanding microprocesses among nonstandard workers involved in ‘organizing from below’
that can reach beyond the traditional organizational models of trade unions.

I examine the process of formation and evolution of collective organizations of
dependent self-employed professionals who sought to protect their status and rights as both a
professional and worker. Based on our longitudinal case study of media professionals
economically dependent on a handful of broadcasting companies, we propose a process model
that explain how a collective identity and forms of collective representation are intertwined in
their collective effort to organize themselves. Our analysis shows that occupational solidarity
and identity served as a relational and discursive resource to overcome individualistic,
utilitarian orientations among them and organize a professional association. However, overtime,
we find that the association’s emphasis on professionalism (to be economically independent of
a handful of broadcasting networks) came to characterize its activities and campaigns. This led
to create and widen representational gap between the experienced and inexperienced within the
occupational community. Eventually, a labor union was organized by those who acknowledge
their dependence on broadcasting companies as part of their occupational identity.

The contributions of this study are to the literatures on collective representation and
dependent self-employment respectively. We extend current understandings of a non-union
representation plan (NERP) by shedding light on identity dynamics in its mobilization and
decline. While much of the literature on organizing has been predicated on the simple
dichotomy between no representation and unionization” (Mironi, 2010; Taras & Copping,

1998; Timur et al., 2012), we argue based on our findings that nonstandard workers’ experience



with NERPs affect and are influenced by their collective sense of occupational selves and, in
turn, shape their preferences for different forms of collective representation. Doing so allows
us to theorize about the conditions under which a particular form of collective representation
can emerge, sustain or evolve into other forms, providing a dynamic perspective to a concept
that has hitherto been theorized statically. Secondly, we extend the literature on dependent self-
employed workers by highlighting the contested nature of occupational identity as a driver of
the evolution of their collective organizations and by calling attention to occupational
communities as a free space of forging a collective identity ‘beyond the workplace’ or

incubating multiple, potentially conflicting identities.
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Development of leaflet-specific lipid diffusion analysis and its application

to a supported lipid bilayer

CZEFRTE  Takuhiro OTOSU
PR R - b R

Abstract: A supported lipid bilayer (SLB) is a versatile platform to understand the dynamical and
structural properties of cell membranes. SLB is a lipid bilayer formed on solid supports such as a glass
and mica, and the thin water layer in between SLB and the support gives mobility (fluidity) on the
SLB. In spite of its widespread applications, the effect of a support on the dynamical properties of
SLB remains elusive, which hamper the quantitative understanding of the lipid dynamics.

In this study, we applied two-dimensional fluorescence lifetime correlation spectroscopy to
elucidate the leaflet-specific lipid diffusion in SLBs. The data showed that the lipid diffusion in the
proximal (support side) leaflet of a glass-supported lipid bilayer is sensitive to the surface charge
density of the glass as well as the charge of lipid headgroups, and the diffusion can be faster than that
of the distal leaflet by increasing the electrostatic attraction between the lipid headgroup and the
support. This finding may have an important implication on lipid-lipid and lipid- protein interactions
on cell membranes.

Key Words: biological membrane; fluorescence correlation spectroscopy; fluorescence lifetime;
supported lipid bilayer
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Long-range signaling and rapid leaf movements in Mimosa pudica
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Animals possess the neurons and muscles that facilitate movement, whereas plants do not have such
a luxury system. However, several plant species can move rapidly in response to a variety of stimuli,
for example touch. The sensitive plant Mimosa pudica has been the focus of significant research, due
to its rapid movement and long-range signaling. Mimosa pudica has the motor organ pulvinus at the
junction of the petiole stem, rachilla-petiole and leaflet-rachilla, and shuts the leaflets and moves the
rachilla and petiole immediately in response to mechanical stimulation. Numerous electrophysiological
studies have reported that a long-range and rapid electrical signal propagates through Mimosa pudica
upon mechanical stimulation. Moreover, the spatial and temporal patterns of the so-called action
potential in the pulvinar motor cells are closely correlated with rapid movements. In this report, I
summarize past electrophysiological data and discuss the mechanisms underlying long-range signal
transduction in Mimosa pudica. I also introduce a model in which the action potential followed by water
flux (loss of turgor pressure) in the pulvinar motor cells is a critical step for rapid movement.

Introduction: an overview of plant movements

Plants are often regarded as immotile organisms because they do not make rapid movements that can be easily
observed by humans. However, they slowly displace their bodies in response to various stimuli. For example, plant
organs are able to sense changes in the direction of gravity and bend their bodies towards it, a phenomenon called
gravitropism (Toyota and Gilroy 2013). Furthermore, plants (most leguminous species) open and fold their leaves
(nyctinastic movement) in relation to the diurnal cycle (Minorsky 2019). Charles/Francis Darwin studied these plant
movements, including in the sensitive leguminous plant Mimosa pudica (Darwin and Darwin 1880). These kinds of
slow movements are widely seen in plants as they adapt to the ever-changing environment. However, some plant
species can move rapidly in response to external stimuli. For example, Mimosa pudica quickly folds its leaves in
response to mechanical stimulation, and numerous studies have documented the propagation of action potentials
induced by mechanical or electrical stimuli (Ball 1927; Snow 1924). These phenomena have been the focus of various
studies, yet there are still many gaps remaining in our knowledge of the mechanisms underlying these movements.
In this report, I will discuss our understanding of mechanical signaling for rapid movement and long-range signal
propagation in Mimosa pudica.

Rapid leaf movements in Mimosa pudica

Many animals can move their bodies quickly and intricately, using their specialized organs, the nervous and
muscular systems. However, when a Mimosa leaf is mechanically stimulated (e.g., touched by hand), the whole leaf
drops and the leaflets are folded upward, even though it does not contain structures like those found in animals (Fig.
1). The rapid movement in Mimosa is only possible due to the existence of the pulvinus, which is found at the base
of several tissues (Fig. 1). Of the three types of pulvini found in Mimosa, the primary and tertiary pulvini are very
sensitive to mechanical stimuli, whereas the secondary pulvinus is less sensitive. In the early literature, it was
reported that movement was still generated in Mimosa, even when the upper half of the primary pulvinus (the flexor
side) was excluded [Dutrochet (1837) and Pfeffer (1873)]. This finding indirectly led to the view that sudden turgor
loss on the extensor side of the pulvinus is the driving force of movement. Subsequently, Asprey and Palmer (1955)
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[
Fig. 1. Rapid leaf movements before (left panel) and after mechanical stimulus (touch; right panel), in
Mimosa pudica.

hypothesized that the flexor half of the primary pulvinus was also necessary. However, finally, in 1988, the water
redistribution in the primary pulvinus was imaged directly, both before and after movement (Tamiya et al. 1988).
Addressing the question of how turgor loss at the extensor motor cells in the pulvinus is accomplished, Toriyama
(1955) observed that K" accumulated in the motor cells prior to movement, then was found in the intercellular space
after the movement had taken place. This phenomenon was also examined by Allen (1969) using radioactive *K". It
was later demonstrated that apoplastic Cl- concentration also increases during movement (Samejima and Sibaoka
1980). Extensor cells release more Cl than the flexor cells, and the Cl- leakage from the pulvinar cells is initiated
immediately, before or almost simultaneously with rapid pulvinar bending (Samejima and Sibaoka 1980). Although
only some of the ion channels at the plasma membrane of motor cells have been identified, the outwardly rectified
K™ current, which is activated by membrane depolarization, has been electrophysiologically characterized (Stoeckel
and Takeda 1993).

In addition to the ions described above, it has also been reported that photoassimilates such as sucrose may be
associated with rapid movement in Mimosa. Fromm and Eschrich (1988) observed that '“C-labelled photoassimilates
which were restricted to the phloem of the pulvini before stimulation, were found in the apoplastic regions of other
tissues, such as extensor motor cells in the pulvini, after stimulation. These results indicate that water efflux may be
achieved osmotically. While the water efflux from the extensor motor cells has not yet been identified, the possible
contribution of the water channel aquaporin has been considered (Fleurat-Lessard et al. 1997). In a study by Fleurat-
Lessard et al. (1997) who detected putative aquaporins on the tonoplasts of motor cells in the pulvini, the density of
the aquaporins on the tonoplasts in the mature pulvini was higher than that of the less sensitive young pulvini. As
Toriyama (1957) observed that colloidal substances in the central vacuole before stimulation were found in the
intercellular space after stimulation, he concluded that the unknown colloidal substances were effused from the motor
cells together with the K*. Furthermore, Sibaoka (1991) considered that the efflux of the sap from the central vacuole
decreases the motor cell volume, resulting in rapid pulvinar bending. These hypotheses were largely motivated by
experiments with the primary pulvinus. However, they could also be applied to the rapid bending found in the tertiary
pulvinus. As described above, the turgor loss model driving pulvinar movements has also been proposed (Fig. 2).

This leads to the question of what is the “trigger” signal required for initiating movement. One possible answer
is action potentials. Early attempts at electrical signal measurements were primarily made using galvanometers. This
meant that while the electrical activities of Mimosa plants could not be precisely traced, the electrical changes in the
pulvinus could be observed (Bose 1907). As electrophysiological measurement techniques have developed, more
accurate measurements have been made, and the action potentials with differences in the waveforms have been
compared to those from other tissues (Abe and Oda 1976; Houwink 1935; Samejima and Sibaoka 1980, 1982). These
action potentials were generated prior to, not only rapid movement (Oda and Abe 1972; Samejima and Sibaoka 1980)
but also the aforementioned CI efflux from the pulvinar cells (Samejima and Sibaoka 1980). Despite the fact that
rapid movement and action potential generation are spatiotemporally related, the mechanism underlying the
perception of mechanical stimuli still remains to be determined. In addition, the fact that the extensor and the flexor
motor cells on the primary pulvinus are excitable (Abe and Oda 1976) is a confusing factor. However, the putative
mechanoreceptor cells on the tertiary pulvinus have recently been identified using electrophysiological and
anatomical techniques, which indicates the mechanism may be identified in the near future (Visnovitz et al. 2007).
The mechanoreceptor cell, which is bright red in color, seems to be derived from a stomatal subsidiary cell, which
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Fig. 2. A model of the long-distance electrical signal and turgor loss to make rapid leaf movements in
Mimosa pudica. AP: action potential.

generates a receptor potential in response to mechanical stimulation (Visnovitz et al. 2007). These cells also have
direct connections to excitable motor cells via plasmodesmata in the tertiary pulvini (Visnovitz et al. 2007).

Largely using pharmacological techniques, the potential relationship between the rapid movement of Mimosa
and Ca?" have also been tested. Research has demonstrated that tannin vacuoles contain Ca?" before movement,
although this is not present after, suggesting that this structure acts as a Ca?" store (Toriyama and Jaffe 1972).
Furthermore, when the tertiary pulvini were treated with the conventional Ca?* channel blocker La3"*, or the divalent
cation chelator EDTA, they gradually lost their ability to fold. Although the effect of the EDTA was reversed
following additional treatment with Ca?* (Campbell and Thomson 1977). In addition, various Ca?" channel inhibitors
such as ruthenium red, verapamil and nifedipine have been found to effectively retard the movement of the primary
pulvinus, and the Ca?" channel agonist, Bay-K 8644, was shown to increase the speed of pulvinar movement
(Turnquist et al. 1993; Yao et al. 2008). Additionally, when alterations in the Ca®* concentration in the motor cell
protoplasts were directly imaged (using the Ca**-sensitive chemical probe Fura-2), it was shown that EGTA and
ruthenium red retarded both the increases in [Ca*"]cy: and contractile movements (Yao et al. 2008). These findings
suggest that Ca®* is essential for triggering the rapid movement in Mimosa and that the [Ca®"].y; increase might also
be important for this process. However, to determine the mechanism through which Ca?* contributes to movement,
further analysis is required.

Generating and transmitting signals in Mimosa pudica

When Mimosa is stimulated, it generates a stimulus-induced signal transmission. Even without the use of
specialized equipment, it is possible to observe the long-range signal propagation as continuously generated pulvinar
movements along the stem or the rachilla. Early studies of this phenomenon were performed by monitoring the
pulvinar movements as visible indicators of the signal transmissions [e.g., (Ball 1927; Snow 1924)]. Although this
indirect measurement method was limited, through these pioneering studies it was identified that there are several
types of stimulus transmission [e.g., (Ball 1927; Snow 1924)]. For example, Ricca (1916) observed that stimuli could
pass through the region of the stem separated by the water-filled tube in Mimosa spegazzinii (one of the sensitive
relatives of Mimosa pudica). As the stem extract solution applied to the cut end of the shoot generated this stimulus
propagation, he concluded that this conduction was a result of stimulating chemicals, released from wounded tissues
through the water current in the xylem vessels (Ricca 1916). This phenomenon was later confirmed in Mimosa pudica
by Snow (1924). However, subsequent research revealed faster transmissions, which the hypothesis could not explain
(Ball 1927; Snow 1924). Finally, electrophysiological methods were used to identify that there were three types of
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signal transmissions in Mimosa pudica (Houwink 1935). Since then, several studies have been published which use
electrophysiological methods to reveal multiple types of propagations. In this report, I discuss these transmissions,
in particular the action potential, based largely on the research performed by Houwink (1935). The action potential
is the most commonly observed signal, and has a steep spike-like waveform. Houwink, who concluded that there
were three kinds of signals, referred to the action potential as the “action current” and described it as “the action of
living cells” (Houwink 1935).

The action potential can be generated by both wounding (i.e., flame and cut) and non-wounding stimuli (i.e.,
chilled water drop). Interestingly, when pairs of recording electrodes are placed across the primary or secondary
pulvini, one is unable to detect it, indicating that it cannot propagate over the pulvini (Houwink 1935; Sibaoka 1966).
Signal transmission over the pulvini is possible but requires another signal called variation potential, which is
believed to be associated with the flow of stimulating chemicals through the xylem vessels described by Ricca. When
an intracellular measurement method which could detect the true action potential generated by a single cell was
introduced, the excitable cells in various tissues in Mimosa pudica were explored. These attempts identified that the
excitable cells in petioles were parenchyma cells in protoxylem and parenchyma or companion cells in phloem,
although they were not identified in extravascular tissues (Sibaoka 1962). However, using an aphid stylet as a passage
to the sieve tube in the petiole, its excitability was also confirmed (Fromm 1991). These vascular excitable cells may
contribute to the propagation of the action potential in Mimosa. On the excitable protoxylem cells in the petiole,
Samejima and Sibaoka (1982) attempted to understand the relationship between the generation of the action potential,
and the ion strength and composition in the extracellular fluid in which the target tissues were immersed into. They
found that the amplitudes of the action potentials recorded from the excitable protoxylem cells in the petioles were
affected by the external Cl- concentration. Subsequently, it was also determined that the amplitudes of the action
potentials obtained from the excitable cells in the petioles immersed into Ca®*-free extracellular fluid were smaller
than those in the Ca?"-containing solution, although this result was not discussed in detail in the paper (Samejima
and Sibaoka 1983). However, these results support the idea that Ca?>" and CI- contribute to action potential generation
in Mimosa pudica. In any case, further analysis is required to obtain conclusive evidence. As discussed, the action
potential in Mimosa pudica has been studied considerably and is widely thought to be one of the mechanisms of
stimulus transmission. However, this hypothesis is not yet universally accepted. In studies where part of the leaf is
burned, changes in the thickness of other, more distant leaves have been observed almost immediately (Malone 1994).
This has prompted the hypothesis that there is a “hydraulic signal” which passes through the xylem vessel, and may
facilitate the dispersal of chemicals from the wounded tissues and cause the local electrical response (such as the
action potential) in the cells (Malone 1994).

Conclusions

Electrical signals, in particular action potentials, are likely to be important for movement and long-range
signaling in Mimosa pudica. While a large part of the underlying mechanisms remain to be determined, the
contribution of several ions which play a role in these events have been identified. Furthermore, although it has not
been discussed in this report, actin filaments may also be involved in rapid movements (Kameyama et al. 2000;
Kanzawa et al. 2006; Yao et al. 2008). Many of the studies investigating mechanical signaling in Mimosa are now
very dated, and were based on the limited techniques available at that time. Recently, a stable transformation method
using Agrobacterium was developed (Mano et al. 2014) meaning it is now possible to use genetic approaches in
studies on Mimosa. This methodological breakthrough is expected to open up many new avenues of research into
mechanical signaling in Mimosa.
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X-Ray Measurements of Elemental Abundances for Giant Solar Flares with Suzaku
M 4 (Satoru KATSUDA)
TR Bh# (BRISAORIFZEEM X AR - YeARIMR Tt P AE )

We report X-ray spectroscopic results for four giant solar flares that occurred on 2005 September 7
(X17.0), 2005 September 8 (X5.4), 2005 September 9 (X6.2), and 2006 December 5 (X9.0), obtained
from Earth albedo data with the X-ray Imaging Spectrometer (XIS) on board Suzaku. The good energy
resolution of the XIS (FWHM~100 eV) enables us to separate a number of line-like features and detect
the underlying continuum emission. These features include Si Hea, Si Lya, SHea, S Lyo, Ar Hea, and Ca
Hea originating from solar flares as well as fluorescent Ar Ka and Ar Kf§ from the Earth’s atmosphere.
Absolute elemental abundances (X/H) averaged over the four flares are obtained to be ~2.0 (Ca), ~0.7
(Si), ~0.3 (S), and ~0.9 (Ar) at around flare peaks. This abundance pattern is similar to those of active
stars’ coronae showing inverse first ionization potential (i-FIP) effects, i.e., elemental abundances
decrease with decreasing FIP with a turnover at the low end of the FIP. The abundances are almost
constant during the flares, with the exception of Si which increases by a factor of ~2 in the decay phase.
The evolution of the Si abundance is consistent with the finding that the i-FIP plasma originates from
chromospheric evaporation and then mixes with the surrounding low-FIP biased materials.
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Charge Polarization of Fission Fragments deduced from Microscopic Nuclear Theory

JLi% f&—HE  (Shuichiro EBATA)
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We suggest a new method for the theoretical evaluation of the charge polarization of fission fragments
(FF). The charge distribution of FF is an important quantity to calculate several statistical quantities
deduced from the FF, such as the prompt neutron multiplicity, delayed neutron yields, decay heats, and so
on. The current charge distribution is compiled as the combination of the un-changed charge distribution
assumption and the deviation from it, namely charge polarization. Our method is based on the
microscopic nuclear theory which is the constrained Skyrme Hartree-Fock plus BCS theory represented
in three- dimensional Cartesian coordinate. We compare our results on charge polarization with that in the
current nuclear data library (Wahl systematics) for 2**U-+n Thermal fission reaction.
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