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Low dose ionizing radiation is possible strategy
for shifting of the microglial activation
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The microglia cells (MG) have considered very important
immune cells for keeping hormesis in intracranial neuron envi-
ronment. Almost neurodegenerative disease (ND) patients have a
dysfunction MG. If we can control a phenotype of over activated
M1 in pathologic MG to M2 phenotype, we can alleviate the symp-
toms of ND as like Alzeheimer’s Dementia (AD), Parkin’s disease.
The following experiments were conducted to confirm the effect
of low dose radiation (LDR) for shifting on MG phenotype. In order
to make dysfunction microglia similar with the ND environment,
various LPS concentration of procedure were performed to con-
firm the inhibition of microglia activity significantly. The selected
concentration of LPS was 2 �g/ml. A wound healing assay was per-
formed to verify the change of migration on this above 2 �g/ml
LPS-induced BV-2 MG cells when irradiated with low-dose radia-
tion (5.4 Gy/3fr and 9 Gy/5fr). When we treated with LPS (2 �g/ml)
on MG cells, found a migration of MG cells be inhibited significantly
compared with the control group (p < 0.05 vs. con G). However, after
treating LPS, low-dose radiation 9 Gy/5fr group be recovered for
migration of inhibited LPS alone group (p = 0.84). We observed that
the M1 markers of MG (Il-6, TNF�, IL1b) were increased in the LPS
alone -treated group. After treating with both LDR, the M1 cytokine
was decreased in the group treated with LPS. And also, IL-10 and
TGF-�, CD163 of M2 markers of MG showed few change when com-
pared with the control group in the LPS alone-treated group, but the
expression of M2 cytokines (IL-10 and TGF-� CD163) ere increased
in the group with both LDR. Especially TGFb was increased sig-
nificantly in radiation addiction Group (p = 0.048). We found that
LDR can modulate a phenotype from M1 to M2c on MG cellss, The
LDR can be therapeutic strategy for diverse ND as like Alzeheimer’s
disease (AD), Parkin’s disease (PD).
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Triggering receptor expressed on myeloid cells 2 (TREM2) is a
microglial surface receptor that induces phagocytosis of apoptotic
neurons. The signaling pathways of TREM2/DAP12 are well known
to play a crucial role in neuronal development and microglial func-
tion. Recent studies have shown that mutations (R47H or T66M)
in TREM2 increase the risk of neurodegenerative diseases such as
Alzheimer’s disease, frontotemporal dementia, Parkinson’s disease,
and amyotrophic lateral sclerosis. In the 5XFAD mouse model of the
AD, TREM2 deficiency augmented �-amyloid (A�) accumulation
due to a dysfunctional response of microglia, which fail to cluster
around A� plaques. However, the intrinsic ligands for the TREM2
and the mechanism of A� phagocytosis are poorly understood.

In order to investigate TREM2 proteins at a molecular level,
we over-expressed and purified human TREM2 from baculovirus-
infected Hi5 cells and used it as an antigen for generating
monoclonal antibodies (mAbs). We cloned two hybridoma cell
lines, which produce highly specific hTREM2 monoclonal antibod-
ies. Immuno-blotting and immuno-precipitation results showed
that isolated mAbs are able to bind hTREM2 both in native and
denatured conformations. Currently, we are trying to identify
intrinsic ligands of hTREM2 from healthy subjects’ and AD-patients’
blood and CSF samples. Also, we have been trying to solve the
molecular structures of full-length wild-type and mutant (R47H)
hTREM2 with Fab or scFv fragments from antibody. The structural
differences between wild-type and mutant proteins will provide
critical information for the understanding of the physiological and
pathological roles of TREM2.
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Sparse reconstruction of neurons and glial cells
of layer VI somatosensory cortex of a juvenile
rat
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Understanding the mammalian brain’s computational effi-
ciency represent, to date, an ambitious challenge. Growing
evidence suggests that the key to unveil such mystery relies in
its complex energy management system. Recently, astrocytic,
glycogen-derived lactate, in particular, has been shown to be
pivotal for brain plasticity, learning and memory. In order to
unveil how astrocytic lactate is sustaining the brain machinery, we
decided to investigate the complex morphological pattern through
which astrocytes are tightly connected to neurons and vasculature
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(the so called neuro–glia–vasculature unit, or NGV), by means of
3D reconstructions from electron microscopy. Serial block-face
imaging of biological tissue at high resolution offers the chance to
segment and reconstruct micro- and nano-scopical structures, to
then reveal spatial features previously inaccessible or hardly imag-
inable with simple, single section, two dimensional images. Here,
we imaged a 750,000 cubic microns volume of the somatosensory
from a juvenile P14. We recognized a total of 186 cells, whose
nuclei were classified as neuronal or glial, based on the appearance
of the soma and the processes of the cells they belonged to.
We then performed quantitative analysis on sparse reconstruc-
tions of 4 neurons, 4 astrocytes, 4 microglia and 4 pericytes to
reveal morphological parameters of interest, with a particular
emphasis on the neuroenergetic coupling between astrocytes and
neurons.
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Background: Megalencephalic leukoencephalopathy with sub-
cortical cysts (MLC) is a very rare form of infantile-onset
leukodystrophy. The disorder is caused primarily by mutation of
MLC1, which leads to vacuolation of myelin and astrocytes, sub-
cortical cysts, brain edema, and macrocephaly. Recent studies have
indicated that functional interactions among MLC1, GlialCAM, and
ClC-2 channels play key roles in the regulation of neuronal, glial,
and vascular homeostasis. However, the physiological role of MLC1
in cellular communication remains poorly understood. Thus, in the
present study, we investigated the molecular function of MLC1 and
its effects on cell–cell interactions.

Methods: MLC1-dependent cellular morphology and motility
were analyzed in primary astrocyte and COS-7 cells by using con-
focal and live cell imaging technique. Biochemical approaches such
as immunoblotting, co-immunoprecipitation, and surface biotiny-
lation were conducted to support data.

Results: Regulating the level of MLC1 expression drastically
altered cellular morphology and motility via actin remodeling:
Knockdown of Mlc1 induced lamellipodia formation, while over-
expression induced filopodia formation and suppressed motility.
Interestingly, expression of patient-derived MLC1 mutants, which
were trapped in the intracellular organelles, did not alter morphol-
ogy or motility. In addition, the cellular distribution of wildtype
MLC1 affected cell motility during expression. These data sug-
gest that targeting of the plasma membrane by MLC1 is critical
for changes in actin dynamics, cell shape, and cell motility. We
also observed that the actin-branching regulators actin-related
protein (ARP) and neural Wiskott–Aldrich syndrome protein (N-
WASP) are negatively regulated by MLC1 expression. Time-lapse
imaging revealed dynamic changes in the intracellular location of
MLC1 in moving cells: Once the MLC1-expressing cell had made
contact with the target cell, intracellularly trapped MLC1 was
rapidly translocated to the plasma membrane, stabilizing cell–cell
contact.

Conclusion: Our results suggest that disturbed homeostasis of
interactions among neurons, glia, and the vasculature in patients

with MLC are associated with the misallocation of mutant MLC1,
which induces unstable cell–cell communication.
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Regulated neural circuit formation and elimination processes
are critical for normal cognitive functions. Such structural plas-
ticity associated with learning and memory are known to
be activity-dependent, and recent studies showed that these
activity-dependent processes could be regulated by neuron–glia
interaction. Previous reports showed that astrocytes can elim-
inate synaptic structure through phagocytic receptor signalings
mediated by MEGF10 and MERTK, but the exact role of astrocyte-
dependent synapse elimination in adult mature neural circuits is
unclear. To address functional roles of astrocytic synapse pruning
in the adult neural circuit, we compared hippocampal CA3-CA1
synaptic activities in homozygous knock-in mice carrying loxP-
floxed Megf10 gene (Megf10fl/fl) injected with AAV-hGFAP-EGFP
or AAV-hGFAP-Cre-EGFP virus into the hippocampal CA1 area
(Megf10−/−). We found that both frequencies and amplitudes
of spontaneous EPSCs were significantly altered in Megf10−/−,
whereas those of sIPSCs were not changed. Moreover, paired-pulse
ratio (PPR) results showed that the PPR of evoked EPSCs is altered
in the hippocampus of Megf10−/−, but no change in that of evoked
IPSCs was observed. Also, inhibition/excitation ratio (IPSC/EPSC
ratio) was normal in Megf10−/−. These results indicate that exci-
tatory synapses are the main target of astrocytic phagocytosis.
Consistently, field EPSP (fEPSP) recording results showed that over-
all CA3-CA1 synaptic transmission were elevated in Megf10−/−.
Together, our study for the first time provides evidence for func-
tional roles of astrocyte-mediated synapse pruning in the adult
brain.
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We have reported that TROY, a member of the tumor necrosis
factor receptor superfamily, is expressed in the neural stem/glial
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