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Abstract
Innate immune signaling via endogenous TLR4 ligands plays important roles in pathogenesis of metabolic disorders.
Recently, we found that ganglioside GM3, one of glycosphingopilids, acts as an endogenous TLR4 modulator. GM3 ganglio-
side in human serum is comprised of a variety of fatty acids including long—chain (LCFA), very long-chain (VLCFA), and
those with modifications such asw -9 desaturation and a -hydroxylation. VLCFA GM3 synergistically and selectively
enhanced TLR4 activation by LPS and HMGBI, and in contrast, LCFA- and unsaturated VLCFA GM3 inhibited TLR4 acti-
vation. In metabolic disorders, serum VLCFA GM3 increased, while LCFA GMS3 decreased, indicating the proinflammatory
shift of GM3 species. VLCFA-and a -hydroxyl GM3 increased in the adipose tissue of obese mice, and the increase was
attenuated in TLR4-mutant mice, implying that TLR4 signaling itself is involved in production of VLCFA GM3. Our findings
suggest that serum GM3 species modulate TLR4 signaling, and the increase of VLCFA GM3 is a risk factor for TLR4-medi-
ated disease progression.
Endotoxin and Innate Immunity 22 : 1~7, 2019
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Abstract

Endotoxin in the bloodstream presents a severe health risk already in small doses. Thus endotoxin tests are extremely
important and mandatory for release of parenteral administered drugs. For detection of endotoxin, Limulus-based methods
are the gold standard. Many Drug Products however cause interference with such detection methods. Very often this inter-
ference can be overcome by dilution, but not in the case of Low Endotoxin Recovery (LER). Excipients used for drug prod-
uct formulations like citrate buffer in combination with polysorbates or even the active pharmaceutical ingredient itself are
able to cause LER. This effect leads to failure in determination of correct endotoxin contaminations. A controversial discus-
sion about the relevance of LER and the setup of these studies is ongoing. Here we present a review of the molecular mech-
anism behind LER and the factors that influence this effect. The importance of standardized protocols for LER studies to
produce comparable results is summarized and an outlook for dedicated sample treatments that are able to overcome the

LER effect is given.

Endotoxin and Innate Immunity 22 : 8~12, 2019

Key words : Endotoxin, Lipopolysaccharide, Low endotoxin recovery, Masking, Limulus amebocyte lysate

1. Endotoxin detection

In 1894, Richard Friedrich Pfeiffer reported fever-
causing reactions upon intravenous injections. 100
years ago, it was discovered that substances released
by dead bacteria were the cause of these fever reac-
tions”. Today it is known that these substances origi-
nate from the outer cell membrane of Gram-negative
bacteria or cyanobacteria and belong to the family of
Lipopolysaccharides (LPS)?. Even low doses of LPS
entering the bloodstream cause a systemic inflamma-
tory response that leads to various pathophysiological
effects such as endotoxin shock, tissue injury and even
death®. In particular, the lipid A part of the endotoxin
complex is responsible for the endotoxic effect. Thus,
the importance of adequate LPS detection methods
became apparent very quickly. In 1912, the Rabbit
Pyrogen Test (RPT) was introduced to the British
Pharmacopoeia after the discovery that the use of
injectables can cause fever.

A major step in the detection of endotoxin was the
observation of specific coagulation of the blood of the
horseshoe crab (Limulus polyphemus) after exposure

to bacterial LPSY. Based on this finding the limulus
Amebocyte lysate (LAL) test, also called Bacterial
Endotoxin Test (BET), was developed and found its
way into the US Pharmacopeia (USP) and other Phar-
macopoeias. The reaction of the horseshoe crab coagu-
lation system is initiated already at very low LPS con-
centrations of pico to nano gram4). Three kinds of ser-
ine proteases (Factor C, Factor B) and a gel-forming
protein (Procoagulase) are involved in the LPS medi-
ated cascade. The Factor C activated by LPS activates
Factor B. The proclotting enzyme is then converted to
clotting enzyme by the activated Factor BY. The clot-
ting enzyme is cleaving specifically two peptide bonds
in coagulogen, which leads to an insoluble coagulin
gel”. An additional cascade induced by activation of
Factor G through f-Glucans activates the clotting
enzyme” . Efforts to replace the LAL based assay have
led to the development of the Recombinant factor C
(rFC) assay. Apart from protecting the natural source,
the rFC assay lacks Factor G—and therefore the false
positive activation by f-Glucans- leading to a higher
specificity than LAL based assays. By the constant use
and increasing quantity of horseshoe crabs needed in

A BA LPS a v V5 4 ¥ ZHEH T 160-0023 B aUAlHie X vu#i1E 4-7-13-104
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order to produce LAL lysate, and the observation of
decreasing horseshoe crab populations and a risk to be
one of extinction threatened species the importance of
rFC methods is even more importantg) .

Endotoxin testing on pharmaceutical products is reg-
ulated by pharmacopoeias and the techniques for BET
are harmonized in Europe, United States and Japan.
They are described in US Pharmacopoeia (USP) Chap-
ter 85, European Pharmacopoeia (Ph. Eur.) Chapter
2.6.14 and Japanese Pharmacopoeia (JP) Chapter
401°7™. Today Limulus-based methods are the Gold-
standard for endotoxin detection but interference can
cause inconsistent results.

2. Difference between test and sample int-
erference

In case of test interference, the enzymatic reaction of
the Limulus detection system is inhibited or enhanced.
The most common interferences are caused by inap-
propriate pH, unbalanced divalent cation concentration,
serine protease, serine protease inhibitors, and non-
specific LAL activation. In most of these cases the best
attempt to overcome test interference is dilution. Over
90% of these interfering factors are concentration
dependent and can be solved by dilution with water.
Pretreatment procedures to eliminate the disturbing
factor followed by dilution can reduce these interfer-
ences further'?. Nevertheless, not all inabilities of endo-
toxin detection can be solved by these treatments.
Especially Low Endotoxin Recovery (LER) cannot be
overcome by dilution of the sample. The term “LER”
was introduced by Chen and Vinther in 2013, and met
with large interest in the pharmaceutical industry and
regulatory institutions'®. Already before, LER-like
phenomena were described in 1988 by Nakamura et al.
They described the effects of Triton X-100, altering
LPS micelles and thus being able to inhibit the activa-

W The formulation of

tion of Factor C by LPS strongly
large protein molecules often contains substances with
similar effects. Citrate or phosphate buffer and polysor-
bate are often included in the formulation for stability
reasons'”. Exactly these substances in combination
were shown to introduce LER effects alone or in com-
bination with the Active Pharmaceutical Ingredient
(APD'. In some cases the API alone, such as cationic
proteins are able to lead to a LER effect'”. In other
words, the endotoxin is masked and not accessible for
detection.

LPSs are amphiphilic molecules which form supra-

molecular structures in aqueous solutions. The struc-
ture strongly depends on the chemical structure of the
molecules and the aggregate structure has a strong
effect on the biological activity'® 2.

LER is not detectable by BET when testing for
interfering factors according to current compendial
chapters (eg., USP<85>). Therefore, standard endo-
toxin is added to the diluted sample immediately
before the measurement (Positive Product Control
(PPC)). However, the detection of PPC is not a proof
of nonexistence of a LER effect. The masking of endo-
toxin depends on the concentrations in the formulation,
thus spiking in the diluted sample can attenuate the
masking effect. Additionally, spiking of the PPC is done
just before the measurement. Because LER is a time-
dependent effect, it cannot be detected in this
way'%2~2 1n fact regulatory authorities recommend
tests to ensure the ability to detect endotoxins and

mentions the importance of storage and handling®%®,

3. Controversial discussion : LER is not a
problem!

A controversial discussion about the importance of
LER regarding the validity of measurements of endo-
toxin contamination in biologicals and patient safety is
still ongoing. The combination of chelating buffer and
polysorbate has been used for 30 years in biological
formulations, thus the LER issue exists already for the
same time period. If LER is an issue, an incident with
undetected endotoxin should have happened until now,
however in literature or among reports on the FDA
website, no report of such an incident can be found®”.
However, the traceability of side effects from endotoxin
is quite difficult, because typical endotoxin side effects
like fever are often observed after injection of biologi-
cals. Consequently, the assignment of fever to poten-
tially masked endotoxin is almost impossible.

Furthermore, there are also controversial discussions
about endotoxin spikes used for hold time studies.
Very often Endotoxin standards like Control Standard
Endotoxin (CSE) or Reference Standard Endotoxin
(RSE) are used for hold time studies to examine the
LER propensity in Drug Products. These standards are
purified endotoxin preparations. Endotoxin contamina-
tions however originate from raw material or occur
during the manufacturing process and are therefore
not purified. In contrast, naturally occurring endotoxin
might be a better choice for such spiking studies.
Therefore, so called natural occurring endotoxins
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(NOEs) have been created. NOE refers to endotoxin
preparations with minimal processing, and should bet-
ter represent the contaminations as they potentially
occur during the manufacturing process. Electron
microscopy studies showed structural differences
between the NOEs and the purified LPS®.

In aqueous solutions LPS normally forms aggregates
such as micelles, ribbons and other conformations and
they tend to disaggregate in the presence of chelator
and surfactant. The biological activity of LPS gets

1829 The different aggrega-

reduced by disaggregation
tion propensity of purified LPS standards and NOEs
could explain their different behavior in the presence
of LER causing agents. In fact, several recent studies
have claimed that LER occurs only with purified LPS
standards but not with NOEs*. Bolden et al. reported
successfully recovered NOE in citrate and phosphate
buffer systems containing polysorbate. Based on their
findings, the harmonized compendia bacterial endo-
toxin testing methods are sufficient. They propose to
use a NOE liquid stock endotoxin preparation instead
of the currently used LPS for LER studies®”. The
results of Schwarz et al. however showed that LER
occurs not only for CSEs, but also for NOEs. Both
masked endotoxin contaminations, a recombinant pro-
tein preparation (NOE) as well as masked LPS (CSE)
were not detected in Factor C based Assays. The
observation demonstrates not only the masking of LPS
by different buffer formulations, but also LER effects
on NOE, coming to the conclusion that LER is not
exclusively for endotoxin standards (i.e. CSE, RSE).
The biologically activity as well as a potent immune
response to masked LPS could be shown®”. Thus, it is
suggested that masked LPS is a potent trigger of
human immune responses in a TLR4-NF-xB-lucifer-
ase reporter gene assay, which raises a warning for the
potential danger of masked LPS.

Reich et al. showed NOEs masking, dependend on
originating species and growth conditions. Masking
characteristics remained unchanged, independent of
the purification process, concluding masking character-
istics are mainly influenced by growth conditions and
molecular structure, not by the purification process33).

The preparation of the NOEs used for the studies
differs from lab to lab and might thus be the cause for
the different results. Additionally, endotoxins are het-
erogeneous and their structure is strongly influenced
by the growth conditions and source of the Gram-neg-

34)

ative bacteria®. Last but not least the sample matrices

and hold time conditions need to be considered when
different experiments and endotoxin preparations are
compared. In order to evaluate the masking suscepti-
bility of an endotoxin preparation, conditions should be
chosen which allow the establishment of a new equilib-
rium. As an example, a matrix containing 0.05 wt %
Polysorbate 20 and 10 mM Sodiumcitrate (pH 7.4) with
a spike concentration of 100 EU/mL and hold time for
7 days at room temperature can be used.

4. Mechanism

A two-step mechanism of masking was proposed by
Reich et al. The LPS equilibrium structure is shifted to
an alternated supramolecular structure. The hydropho-
bic parts of the LPS molecules (lipid A) are the driv-
ing force for its self-aggregation. Further, the aggre-
gates are stabilized by ionic interaction formed
between the phosphates of the LPS molecules and
divalent cations. The addition of complex forming
agents is destabilizing the structure by destabilizing
the salt bridges (Step I).In presence of surfactant,
mixed aggregates are formed and the supramolecular
structure is changed completely (Step II).This struc-
tural change leads to a loss in activity and inability to
be detected via common endotoxin test methods'®.

A similar mechanism was also reported by Tsuchiya,
involving chelating agents to remove divalent cations
from the outer layer of the aggregated LPS as well. In
this model, LPS molecules are replaced in the next step
by detergent molecules. The overall size of the struc-
ture stays similar but the number of LPS molecules in
these structures are reduced. Less LPS molecule sur-
face is exposed and this is reducing the detectable
activity®. Wang et al. also studied the aggregation sta-
tus of masked endotoxin using static and dynamic light
scattering methods. These results support the hypothe-
sis that activation of Factor C of limulus-based test
methods is dependent on aggregate size, and that the
modulating effects of salts and surfactants on activa-
tion of Factor C is associated with changes in the LPS

3 Taken together, there is a change in

aggregation
LPS aggregation, when it is masked for detection.

The two-step mechanism is kinetically controlled
and the time period for these structural changes can
range from seconds to several weeks®”. The kinetic is
directly dependent on the energy input and can be
changed by the incubation temperature. The energy
input at 25C is higher than at 4C and thus the mask-

ing occurs faster. The energy input by mixing is influ-
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encing the masking kinetics as well’”. The first step of
the shown mechanism could be identified to be the
critical step in endotoxin masking, influencing the
masking Kkinetics very strongly. In general, the setup of
hold time studies has a huge impact on the observed
masking kinetics. The concentrations of the compo-
nents involved in the masking of endotoxin are influ-
encing the masking of the formulation very strongly,
although it has to be kept in mind that the binding of
endotoxin to the API itself is an important factor as
well339)

5. Outlook

The phenomenon of LER represents the potential
risk of obtaining false negative test results in BET. To
overcome the LER effect demasking is a crucial step to
secure the correct endotoxin determination in biologi-
cals. If the reduced LAL activity is caused by the bind-
ing of endotoxin to the API a digestion of the protein
with proteinase K was shown to recover formally
masked endotoxin. Especially positively charged pep-
tides and proteins are prone to bind LPS molecules™’.
After treatment, the Endotoxin-Protein Complex was
dissociated and the activity of the endotoxin could be
determined with the LAL assay'”. The addition of
divalent cations in an excess to the masking compo-
nents was shown to rectify the LER effect. In fact, the
dilution of LER samples in 2 mM magnesium solutions
were able to recover endotoxin, while the endotoxin
detection after dilution in water was not able to over-
come LER*W. This effect is used in some dispersing
agents on the market, which show similar effects. Low-
ering the pH of the sample and lowering with it the
chelating effect can increase the detectability of endo-
toxin as well.

If dilution in dispersing agent is not sufficient
another attempt can be useful. Demasking by sample
pretreatment using a combination of dedicated
demasking components is recommended. Dedicated
kits for demasking include several components that
are, in combination, able to disturb the masked endo-
toxin complex. The components are able to adjust the
pH, destabilize the masked endotoxin complex, adsorbs
the surfactant and to restore the endotoxin. These
components can be combined in different variations
and in different ratios in order to optimize the endo-
toxin recovery. As detection method, a heterogenous
test format (e.g, EndoLISA®) is recommended due to
its high toleration of test inhibitors, but optimization of

the dilution after demasking makes the detection in a
compendial LAL test possible.

The LER effect is not completely understood yet,
and the importance of the phenomenon for the safety
of parenteral drugs is still under discussion. Thus, LER
has to be further studied and the testing principles
have to be optimized in order to secure correct endo-
toxin measurements. Additional testing methods like
the monocyte activation test may also be able to give
new insights in the activity of masked endotoxin.
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What does the bacterial endotoxins test measure?
—subjects that low endotoxin recovery raised—
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Abstract
Low Endotoxin Recovery (LER) is a phenomenon of endotoxin activity decrease in a matrix containing a chelating agent
and a detergent, and is a controversial topic in the biopharmaceutical field. LER raised a questions on the target of the Bac-
terial Endotoxins Test (BET). This includes endotoxin activity change by samples and undetectable endotoxin in samples.
We have been measuring endotoxin activity, not the amount of endotoxin in a sample by the BET. Endotoxin activity in a
sample can be changed by a different condition, like LER. There may be a status of endotoxin that cannot be detected by
the BET. There was difference in LER resistance between purified endotoxin and naturally occurring endotoxin. Although
there may be the highest endotoxin activity in a sample under a different condition, the highest activity is not the target of
the BET. The endotoxin in a sample should be measured as is. There may be undetectable endotoxin, but we do not have
enough information to discuss about its effects on human health. This should be studied in the future.
Endotoxin and Innate Immunity 22 : 13~16, 2019
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Detecting endotoxin in dialysis fluid using bioluminescence
Atsumu Oda, Satoshi Yawata, Kenichi Noda, Satoshi Arakawa
DKK-TOA corp.

Abstract

We released the Bioluminescence Endotoxin Analyzer (Luminutes—-ET) for hemodialysis facilities in April 2017, which uses
a new detection method combining LAL reaction and bioluminescence. The bioluminescence method has superior Signal/
Noise ratio, allowing fast and highly sensitive measurements of up to 0.0003 EU/mL in under 20 minutes.

This detection method applies the mutant firefly luciferase discovered by Kuroda laboratory at Hiroshima University
which is 10 times higher in luminescence intensity compared to the wild-type. We designed the analyzer and reagent kit to
significantly reduce measurement errors and lyophilized the reagent for long-term stability.

The luciferase developed by Kuroda laboratory was not suitable for detecting endotoxin in dialysis fluid as its lumines-
cence reaction was affected by the Na™ in dialysate solutions. We improved on this luciferase to prevent the effect of Na* on
its reaction. As a result, endotoxin detection in deionized water, i.e. dialysis water, and dialysis fluid now uses the same cali-
bration curve.

Endotoxin measurement using this bioluminescence method was evaluated ; its accuracy and measurement validated at
six hemodialysis facilities based on the common guidelines set forth by Japanese Society for Hemodiafiltration. The validity
of its calibration curve, blank tests, reaction interfering factor tests, detection limits, and quantitation limit of dialysate mea-
surement were assessed. In conclusion, the bioluminescence method’s fast and highly sensitive measurements were verified,
and was confirmed that it is fit for biological contamination control in dialysis fluid.

Endotoxin and Innate Immunity 22 : 17~20, 2019
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Marine natural products and immune-acting substances, basic research
of a-galactosylceramides

Takenori Natori

Faculty of Pharmaceutical Sciences, Teikyo Heisei University

Abstract

Marine organisms produce second metabolites with unique chemical structures because of their complexed symbiotic sys-

tems different from that of land organisms.

Unique glycosphingolipids with a—galactosylceramide structure, agelasphins, were obtained from Okinawan marine sponge

Agelas mauritianus by the in vivo antitumor substance screening system. Agelasphines and the developmental candidate,

KRN7000 (a-GalCer), markedly showed antitumor activity against tumor bearing mouse by activating host's immune sys-
tem. The discovery of agelasphins and the development of KRN7000 revealed the detail of NKT cell functions. Unfortunately,
development of KRN7000 intended to the antitumor drug by the systemic injection was abandoned because of several limita-

tions. Now it is strongly expected that agelasphin or its derivative to be developed as a novel immunomodulator by conquer-

ing the limitations.

Endotoxin and Innate Immunity 22 : 21~24, 2019

Key words : agelasphin, a—galactosylceramide, a—GalCer, KRN7000, NKT cell
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NKT cell-based immunotherapy for non-small-cell lung cancer
Ayana Ishii, Mariko Takami, Shinichiro Motohashi
Department of Medical Immunology, Graduate School of Medicine, Chiba University

Abstract
Invariant natural killer T (iNKT) cells are a unique lymphocyte subpopulation that possess an invariant T cell receptor
(TCR) and recognize glycolipid antigens, such as a-Galactosylceramide (aGalCer), presenting on CD1d. Activated iNKT cells
show a direct and indirect anti-tumor effect by producing effector molecules and cytokines that activate other immune cells,
including NK cells and cytotoxic T cells. We are currently focusing on the development of immunotherapy targeting iNKT
cells and have conducted early-phase clinical trials for non-small-cell lung cancer (NSCLC). Previous clinical studies have
shown that the intravenous injection of aGalCer—-pulsed dendritic cells(DCs)induced the activation of endogenous iNKT cells
and INKT cell-dependent responses. Furthermore, an increase in the number of IFN-y-producing cells among peripheral
blood mononuclear cells has been shown to be associated with a prolonged survival. A dramatic infiltration of iNKT cells in
the tumor microenvironment was also observed after the injection of aGalCer-pulsed DCs. Based on these results, a phase
II clinical trials of aGalCer—pulsed DCs for NSCLC were desiged as an Advanced Medical Technology and approved by the
Japanese Ministry of Health, Labor and Welfare. Patients with advanced or recurrent NSCLC who had received first-line
chemotherapy underwent intravenous injection of a—GalCer—pulsed DCs. aGalCer-pulsed DCs were found to be well-toler-
ated and prolonged the overall survival. We also discuss future potential combination therapies of INKT cell-based immuno-
therapy to achieve enhanced anti-tumor activity and provide better treatment options for patients with advanced NSCLC.
Endotoxin and Innate Immunity 22 : 25~29, 2019
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Brain inflammation hypothesis in depression and its potential as a therapeutic target
Minori Koga", Hiroyuki Toda", Manabu Kinoshita?, Aihide Yoshino”

UDepartment of Psychiatry, National Defense Medical College
YDepartment of Immunology and Microbiology, National Defense Medical College

Abstract
Most of the current depression drugs have been developed based on the monoamine hypothesis. However, about 30% of
patients indicate resistance to medication, and patients with relatively mild depression get only a small benefit from antide-
pressants. In addition, although an increase in monoamine concentration in synaptic gaps by monoamine transporter inhibi-
tion occurs within a relatively short time, it takes about six weeks to show an antidepressant effect in actual clinical settings.
There are cases in which an antidepressant effect is observed for drugs that do not regulate the amount of monoamine.
These facts suggest the presence of a variety of pathophysiologies in depression and depressive symptoms. Recently, a rela-
tionship between the onset of depression and the expression levels of immune-related molecules such as cytokines in the
blood and the brain derived from patients with depression has been pointed out. Although there is so far no medication tar-
geting neuroinflammation, many recent studies have shown that inflammation is not negligible and a significant factor in the
pathogenesis of depression. Therefore, it is meaningful to focus on inflammation for elucidating the pathogenesis and devel-
oping medications. In this paper, we describe the pathogenesis pathways known to be involved in the inflammation, the sero-
tonin hypothesis, hypothalamic-pituitary—adrenal axis hypothesis, and neurodegeneration/neurogenesis hypothesis and
describe the applications to therapy and preventions based on them.
Endotoxin and Innate Immunity 22 : 30~34, 2019
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DIFEED A N = AL TH DI LITRBENT W5,
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BHONTVE, ) DIHOMBERIEMRTIC BT, KIE
T A M A4 X RO LEE % > BDNF
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9 DI DFFRETE A D JHE D B 5132 < OBFFER R A
FTRLTWAED, I 2OMIBU D REFRNEL, LI
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9 DIFIZ BT B H 4 OIFRETL RS B 1) 2 B 72
FA M AA Y ERPHT S E T DERIIER S W
{ 7B 2 L) DFEIRE F VI & Hl V2B T
ENTWbB, BIEWT A P A v IL-1a BL O TNF-«
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2-3. TR MFD UM
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Development of Toll-like receptor 7 ligand and sugar chain immobilized gold nanoparticles for
vaccine adjuvant and immunotherapy

Toru Yamaguchi”, Hiroyuki Shinchi”, Toshiro Moroishi***, Masahiro Wakao", Tomoko Hayashi®,
Howard B. CottamS), Dennis A. CarsonS), Yasuo Suda'®

UGraduate School of Science and Engineering, Kagoshima University
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Abstract
Adjuvants enhance immune system during vaccination. Among FDA-approved adjuvants, aluminum salts are most com-
monly used for vaccines. Although aluminum salts enhance antibody production, they show a limited effect for the cell-medi-
ated immune response. Thus, further development of adjuvants inducing T cell mediated immuno-responses are demanded.
Toll-like receptors (TLRs) are immune-related receptors that recognize specific pathogen—associated molecular patterns and
play important roles in the activation of innate immunity, which is crucial to shape adaptive immunity. Studies using TLR
ligands as novel adjuvants for anti-microbial and anti-cancer immunotherapies have therefore attracted much attention.
Among them, a low molecular weight TLR7 ligand, Imiquimod, has been approved for clinical use, but its use is restricted
only for local administration due to unwanted adverse effects. Since TLR7 is mainly located in the endosomal compartment
of immune cells, efficient transport of the ligand into the cell is important for activating TLR7. Our previous work indicated
that the conjugation of a low molecular weight TLR7 ligand with serum albumin and polysaccharides can greatly enhance
its potency. In this study, we examined gold nanoparticles (GNPs)as carriers, as GNPs are less toxic and can immobilize mul-
tiple molecules including antigens for pathogens and tumors. Furthermore, a—mannose for targeting antigen presenting cells
was also examined for the efficient delivery of GNPs. In this paper, we describe preparation of a low molecular weight TLR7
ligand and a-mannose immobilized GNPs and its iz vitro and iz vivo immunostimulatory activities.
Endotoxin and Innate Immunity 22 : 35~39, 2019
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B RT YV aNy hOREIRO SN THEY, H
PRI0IE 2 (LT % Toll B2k (Toll-like receptor :
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TLR &, BEEHMEI Y — kL €T 5 —0—FiT,
TANZARME R EORRERIFER DTN —
(Pathogen-associated molecular patterns : PAMPs) %
Rk B B N TR I0MEAREINTEBY, WEAD
WY BT b v — 2 LT <, BERae~ 2 o
77— EOPEIERAMIEE X Lo & 5 R
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1. TLR7TUA 2K

TLR7 1, MilBNOTY FY—AIZREL, 74V A
F¥5A O 1 R RNA 2 BINWICR#ET 2. T2, 4135
VF ) URRERR T R AT A TALE Y
LT Y, EOTAAEWICEL TR, hETICH
WEIEEAHBEAH LM ENTEY, 1 IFENZIEL
B, LYFEF (R848) % Gardiquimod, 852A 72 & D
i % OB T ) AV RO SN TWwb, TLR7 12
VHY FoTIhkadse I vy —T7ca ok
MRAESND Z LMD, Puo 4 IV AR ARIERR LD
7YV any b LTOBKRIIZESfThN TS, —F
BWALST TLR7 VA Y FO% L, &8%535 LI
TR S NS 720, YA b A VRS 2
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1, ALFEICZET, TN 2 62 E MR & R AL
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2-1. 1V209-aMan-GNP DA%

FIARS 7 TLR7 V) # ~ FiZid, 1V209 & Hv 727,
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Y-113-+ ) FAH ¥ V7 I ¥ (TTDDA) 24 LTF+ 2
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2-2. 1V209-aMan-GNP M in vitro TDHREEH
atE

In vitro TORIEWEEIGVE % ~ 7 A B S H SRR
(Bone marrow-derived Dendritic cell : BMDC), <
A= a7 7 — VRN JT7TAAL M, & b AR I HA%
#e (Peripheral blood mononuclear cell : PBMC) @ 3
Tl % W CRHI L 720 1V209-aMan-GNP OAF4E F T
e % 18I BE 2814, R L ICEAE SN A
A % ELISA TR L, A b A A VAR E b
L7z

<~ A BMDC #\\wTA ¥ —1u A4 ¥ -6 (Interleu-
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A6 L 72 1V209 3SR DB FEARATIY 72 1L-6 D A HBILE
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{75 720 1V209 FH3EAR 2 [ E AL L T2 v aMan-GNP
TIXIL-6 AL SN o 22 EH 5, GNP IR @l
L721V209 FHEAKIC & 5 TIL-6 OFEENFEI N &
2605 (M2A), F721V209-aMan-GNP O
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1V209 55RO I B I ARAE ) e iR I3 S e o
722 enn, MBEEEORNT Vanr beEZLN
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3~ v ) — AZEROFHENEE A w0, <
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MK 59, TLR7 2L TE LRz EE L bN
5o L722%5 T, TLR7 oEMALICIE, 1V209-aMan-
GNP HS=% v ) —AZEKEN LIz Y FH A4 b= R
WL o THINNIZBATT A 2 LS EEREEZ ON b,

#ENT, & b PBMC X9 5 EBHESE R F-a (Tumor
Necrosis Factor-a : TNF-a) ®OpEARER 5 L7z, £
OFEF, 1V209 FHERIZIERT, X D KHEEE T TNF-a
DOFEEFEINS (K2D)s L7zH - T, 1V209-a
Man-GNP iZ, b MHIEICBVTIEWYA M A A VP
EREEAET A EIURE I N,

2-3. 1V209-aMan-GNP ® in vivo TDT T 1/\>
b ETE
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FAR7IV7 32 (Ovalbumin : OVA) &, 7V a/80
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7oo ZOF%, % 38 H HICHREHIRE L i L, 1+
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AAMAT 105 L Lo 72 2 &5, Mk o FE
REATEIWZ EAVRIB S N7z (K3), Thid, ThFETIC
BHFE L 72 1V209 & FF X b 7 Y OHEAEMER (1V209-dex-
tran)® & FBEDFERTH > 7275, HEBHHOY Y A
DERBEIIHNTLMBOESOEEGEZ K LI-EZ 5,
1V209-dextran ##%5- L 72~ 7 2 T3 PgAE K L T
= — T, 1V209-aMan-GNP T3 & A E&AL2 %
Motze A5, 1V209-aMan-GNP i, B HlaHgm
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1L-29 exhibits antiviral activity by inducing RIG-1 and IFI-16 expression in oral epithelial cells
Yosuke Shikama, Mie Kurosawa, Kenji Matsushita
Department of Oral Disease Research, National Center for Geriatrics and Gerontology

Abstract
Interleukin (IL)-29 is a cytokine belonging to the type II interferon family, which regulates a similar set of genes as type
I interferons. Although type I interferons act globally, type Il interferons primarily target epithelial cells and protect
them against the frequent viral attacks that are common for barrier tissues. The antiviral effects of IL-29 have been demon-
strated at barrier surfaces in the respiratory and gastrointestinal tracts, liver, blood-brain barrier, and skin, but it remains
unknown whether IL-29 exhibits these effects in oral epithelial cells. In this study, we found that the functional IL-29 recep-
tor, interferon-lambda receptor 1, is expressed in epithelial cells from both human oral mucosa and gingiva, but not in
human gingival fibroblasts. Although IL-29 stimulation did not induce pro-inflammatory cytokine mRNA expression, such as
IL-6 and IL-8, it did induce retinoic acid-inducible gene (RIG)-I and interferon gamma-inducible protein 16 (IFI-16) pro-
duction via a signal transducers and activator of transcription 1 (STATI1)-dependent pathway in gingival epithelial cells.
RIG-I and IFI-16 sense viral nucleic acids, and the stimulation of these receptors induces interferon beta production. More-
over, we confirmed that the augmenting effects of IL-29 on 5'triphosphate double-stranded RNA (a synthetic ligand for RIG-
I)-induced interferon beta production in gingival epithelial cells. These data suggest the therapeutic potential of IL-29 for
preventing viral infections in the oral mucosa.
Endotoxin and Innate Immunity 22 : 40~42, 2019

Key words : Type Il interferon, Type I interferon, Virus infection, Innate immunity, Oral mucosa
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T ANV AEGERENTH D E DB SPICH > TV b,
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B, REEEEDLZ N EPAMBEN TS, VZV X
BRI DL, DEEERR LR WEEZ LN TV,
NIVRZA T AV ABOFIE, Mk RERT 5 2
ETH Do £ IZHSV B XU VZV ISR 12 BB
L, HEEEGeE LTMmoNTWb, 1EDOGREIRT %
Sl X ) EEM L LERE 29 5,

1-2. I>5O%4LXEY

IoRU—=TDRV—AKFERNA VA VATHY, F
RIROEZREKRIANZAER Ly Ta 7L VAT
AT v F—I A4 NVAAIDIET S BEEHIZON
TREZAHLZED D H DS, YT 5 LHERE LTOE
RB RO AKE, BEVERSING, 72, Ehe
ORFFBELTHHOEN TV LAY F—FDERH
TANZIFFEICT Iy F—T A NVA AL THLELEN
2L, KEBIOHEEZEET 5.

1-3. EWEUYAILZEY
IoRO—T%FO—RERNA A IVATHY, Kk
BIANVABINIIRT %o RIKESR MK &%
FEF LR E R L, FORGI)IIMED Ty,
AW AEG%10~12 H ORI, B8 EAE SRR
ZRTHRBERD LD, Z 0O 1~2 HHTEF Bk
WCHEEANBES (27 v 2 BE) HHELT %,

1-4. SEO—TY1ILREY
IyRU—=TDRV2AREDNA TAVATHY, b
T =< A VA (HPV) J&HIC X B06Z1%, 1
e - WAbEE 0 T L, AR BEE, HaR, W
JRESFHEIR & 2272 %, HPV X LA, & < 12m%
AR L C v 2 LI IC &S T 2 L £ 2 5T
Wb FIEEREICBWTIE, ABE, FBGE, FLUEEZ
CORMIFEOFIE, T 2ERZE TH 5 RV LR
DFEIEIZ HPV OG-0 G ST b,

1-5. L>F 71 ZEY

I RO—=TE2FO-KERNA VA VATHY), k
MEEAET A VA (HIV) BINET 5. HIV Y
WAED DR E LCHEEMEY S P %, 1
%, TINRZEDPMONT WS LIERZE D55 KM s
ANEFERERE (AIDS) BHOX > TICR b2 %L,
R TIE HIV REOHEZ TP TREICH 252 &8
HETHLHEEZOND,

2. MEIFN

MMIFNIZIFN-A 77 3=, LTHHILNL TS
HWEW#H LWIFN TH b, IFN-A1 25 M £ THET
%o Al, A2, 313NN IFNLL (IL-29), IFNL2 (IL-
28A), IFNL3 (IL-28B) i2& h a—F&h, JLr 4 IV A

AL IFN-11>IFN-A3>IFN-A2 O NEIZ 5 & 25%)
HENTW27, IFN-24 (3o TFN-1 & O HIF AV
$, BWRELRZLY. H50HMINLICZEEAIFRL T
W5 I HIEN (IFN-g B L OV IFN-B) & 13570, IFN-
L2, LICEDOY T Y FERBAMETH S IFN-1
R1 1 Z 5NN, ER AL, B X OB Z &
BB L Twab, IFN-A 232 BRICKH AT 5 &, Signal
Transducers and Activator of Transcription (STAT) 1
BLXUSTAT2 %#1) Y1t L, Interferon Stimulating
Gene (ISG) Z M L CTHLY 4 M AEH 25639 5V, o
0, IR IFN AR e fiE6%IE TR IFN & U Tk
YITFNGTERIE L Twb, ISGiFERE: 1 H IFN &
L, MAIFN OB 550 2 LA ST 5725 T
BITFN ¥ 7 VIdFsIICISG 2 83 5 L ShTw b,

3. OFEICH T3 IL-29 2FEF (IFN-A
R1) 8Hb LV ZOEBERENR

ERERZST R, Db PR 2 #8320
JaB X IL-29 ZHEMRPFHEHLTWDL L5 Tw
LFERHKTTF 74 e, TOBEMLETRILAX
V% PCRIETHNT L7zo ZORESE, KEWMKr 55 7%
A N EFRRIC, CUERSBEHEB X WA HR s 75 7 4
4 MZBWTH IFN-JR]L SEZ T LRIV THHAL TV
HZERMER LT, EBIZ7a—% A A M) —F2H]
Wy X7 LARVTIEN-JRI BB L TWwB 2 L
LM L7z —hHT, BRHRRHEME TIZFEBIL T
Wi o 7zDT, R IZ BV T EEMOAIZZD
ZEERDHEBL T LRSS R I NS, ISR,
JEE B X OHMAEETr 5F 2 34 b & IL-29 THIFS
%L, TOWERIFIT STATI 23 vBfbshs 2 &
BT ARY yTUy T4 v ZETHER L. 18 F M
MW7 A VA% EOREARLZ BRI 5 28 & L
T, WEARCORAE S 7B e i 2 RRR 3 B /8 7 —
VIl BARERBE L WA, FELLl. TRt Lz,
PR B DO BRI 2 B 7 4 W AIERNA 74 VA B
LU DNA YA VA EBIHIET B 720, KR TR
RNA 7 4 VA DOBIER#EE S 85 — V2R T
# % retinoic acid-inducible gene (RIG)-1 3 X OF 2 A $4
DNA 7 4 VA DOFEE R & 3 5 /8 & — VB2 kT
# % interferon gamma-inducible protein 16 (IFI-16)?
WCHEH LB 21T o720 ZOMR, ¢ MRRBEKT 75
WA MIZBWT, IL-29 BEKRAMICRIGIB L
IFI-F1I6 BBFEINL I EZ T LAY T Oy T4
THERRE L7z IL-29 TRIEFEINLIINS 2D
DZFEIL, STATL HEEIZL ) 20FBE L
fl&n7=7-0, STATIKAMISEE z b b, Dk
DORIZ, IL-29 X RIEHA b A v LE2FET LI L
%L, UANVAKEERET LB RERBF LT L
EBWHOEDIT R 572720, bivtbitid IL-29 AR
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Development and functional evaluation of Th2-biased
CD1d ligands containing modified lipid moiety

Etsuko Nabika", Emi Kashiwabara', Natsumi Hirata", Shinsuke Inuki'?, Yukari Fujimotol)

UDepartment of Chemistry, Faculty of Science and Technology, Keio University
YGraduate School of Pharmaceutical Sciences, Kyoto University

Abstract

CD1d, one of the lipid antigen-presenting proteins, binds to a glycolipid ligand and forms CD1ld-ligand complex, which is
recognized by NKT cells and induces the secretion of various cytokines including Thl and Th2 cytokines. The cytokines are
known to control immune responses : Thl cytokines (e.g. IFN-y) are involved in cell-mediated immunity such as tumor
clearance and protection against infection, and Th2 cytokines (e. g. IL-4) are associated with humoral immunity such as aller-
gies and promotion of antibody production. Recent studies revealed that the balance of the cytokines released by NKT cells
depends on the CD1d ligand structures. a-GalCer (KRN7000) is a representative ligand and has potent activity to induce
both Thl and Th2 cytokines. On the other hand, OCH is known as a Th2-selective CD1d ligand, and several clinical trials for
the ligand in patients with multiple sclerosis and Crohn’s disease are ongoing. However, few studies of potent Th2-selective
CD1d ligands have been reported compared with Thl-selective ones, and the detailed mechanism of cytokine balance regu-
lation remains unclear. Therefore, the development of potent Th2-selective ligands and elucidation of their biasing mecha-
nism are required. In this article, we review the reported Th2-biased CDI1d ligands and the cellular imaging with Th2-

biased lipid—-modified CD1d ligands for understanding of Th1/Th2 selectivity.

Endotoxin and Innate Immunity 22 : 43~48, 2019

Key words : JR& P, CD1d, a-GalCer, ME %, Thl/Th2
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Modification of Escherichia coli lipid A by the introduction of myristoyltransferase gene
cloned from Klebsiella pneumoniae

Kazuyoshi Kawahara, Chiho Taniguchi, Takehiro Sugawara, Sakura Onoue

Department of Biosciences, College of Science and Engineering, Kanto Gakuin University

Abstract
Late stages of lipid A biosynthesis of Escherichia coli are transfer reactions of lauric acid (Cyy: ) and myristic acid (Ci4: ()
to the hydroxyl group of 3-hydroxy-myristic acid (3-OH-C4.¢). In the previous study we constructed the mutant strains
with disrupted C,s: o-transferase and C,4. —transferase genes, and used those mutant strains for the modification of lipid A
by the introduction of foreign acyltransferase genes. In the study reviewed here, Cy4 . -transferase gene (lpxL2) of Klebsi-
ella pneumoniae was cloned, and introduced to the mutant strains by transformation to modify the lipid A structure. LPS
preparations of the transformants were analyzed through chemical modification and MALDI-TOF mass spectrometry, and
were proved to have the lipid A with one Cy4: ¢, or two Cyy o, one of which replaced Cis .y bound to 3-OH-Cy, . at the C2-
position of the non-reducing end glucosamine. The IL-6 inducing activity of the LPS with Cy4.( was measured, and com-
pared with that of the original LPS with Ci5.(. The activity of LPS with Cy4 .o was found to be comparable with that of LPS
with Cys: o, suggesting that Cy4 . can replace Cys: o without changing the immunostimulating activity of lipid A.
Endotoxin and Innate Immunity 22 : 49~53, 2019

Key words : U ¥ N A, [RiM=RRE, Eeobr, 1IL-6, KW

HERBLTOMBEERKALIEERL, CoOKRCHILVELT

ELoIc D Cup JEBBFAET ZHAL, WA EF %

) REHE (LPS) Ok, & ICHRIFEED e EE & 45
GALED, LPS VR THRIEHMEICHEETH S 2 L 1T,
1980 AR DE, WiASIZE 5 ¥ K A LAz
THLRPIZR->TED, (LESEOFEEZH UL, £
) ¥ N AFEROBEATREL L > TWD, —F
KBHICSESEAMEDIVEFA XGRS ELT L
BTENE, WERBWEEZIEY HT 9 2T, 1LFEk
LR LAERRTRERD EEbNL, B,
HEEEDOYE L W BUE, S, KR ¥ F A LAWK
DEFIA IS NI EREE 2R T 5T 7)) VR
(Ciz:0) EIVAF UV (Cy:o) ZMDOIRILERICHE X
2B, HHVIIREAMEEZENLESES &) HENRD
KHTHD, bbb 2 WL 5 HMT, MoHF
eV % B, Cp. JEBEHFEET, DI Cy. ik

WHEED ) E F AR AR SE D Z LY L3Y, [k
OF Mo T, 3FIF %I T ABREME DS IR
BB EEAT % RAAARKRICEAT LI ET, Sk
PRBEWE O S I AR 2 FFO YV E N A 2 EICTE % &%
AoNb, BIFBERERZICOWTHRTW T, K
i, Klebsiella pneumoniae XKW ) ¥ K A @ Ciy. oD
FLEC Cuy: o R BT AR BEZTF 2O 2 L s &
7%, 22T, bhvbhd ZoOMEE2B#12, [EE
FEI/O—=r 7 UCTERKRISGEAL, LRifZEo—B5
L LT, VYN A Ok E REEEOZLIZOWTIRR
20, 22T, FOENFICOWTHRIT 5.

g =395 BISC bR B L An R B T op A R %

T 236-8501 Hi 7 I EL AL T SR IX S 3 1-50-1

TEL/FAX : 045-786-7745 Email : kawahara@kanto-gakuin.ac.jp



50 LY FMFY Y- HRGRIERTE 22

Yelnt 3.9 mV[sum= 385 m\] Profiles 1-100 Unsmoothed
1081.95
100 4= 3-OH-C;;,, % 2
- Ciox1
1063 96
a0
70| 1033.24 3-OH-Cyp0x 3
: Ciaox1
B0 1
| 3-OH-C,,, %3
{ 1308.18 c 214'0
50 .0 X
1082 96 1290.48 14:0
o] : .
] 518
Tatnat 3-OH-Cj,,x 4

30 |

20

1141.50

00 1000

1400
Mass/Charge

1100 1200 1300

1519.38

Cla0x 2

V

174533

1745 62

1430.45 1664.67 1839.31

1500 1600 1700 1800 1800

1 KGU0485 ¥ LPS » S FHERIMK P ES LVHF 7 I A VIMKFFEICLIFEONEVENA S

B0 MALDI-TOF ¥ X AX%Y ML

Negative mode T4 #+ >~ [M-H] ™ %

1. IVAFCBEBEBRETTOEAICK
3V ERN A BB DZEL

bitbho I E TOWET, KK BL21 HkOH
ERR (KGUO107 ¥ ), Cy: ofi B B 35 3 f= 7 Al 3 Ak
(KGUO0221 #k), 3B L T Cy. (B EEHR IR T & Cog: iR
BRRE T 20 L S EA R (KGU0377 #k) A3
WMERTWBY, KGU0221 #RIZHHIZ Cpy. 0B K HRT
H 5N, KGUOTT FRiZ Cra: 02 K 2 EIZE D Clyi0d
BEALERLVRTH Do Cuy.old Crp: (DIRICHERE X
NB720, DX REEDIVENAPEONDL EE R
LN TW5,

K. pneumoniae \IKIGHE ) €K A D Cpy. (DALEIZ,
Cio: 0D AV Cpy: BB T 5720, Cp. isBREE L 1X
BIZ, Cu. o 5BERBIET (pxl2) ZHELTwbH I L
DG EN72Y, Z2TIOMLITHE, Cyy . JEiBEEE
HIET%#PCRTHIEL, X2 % —75 23 FpUCII9 %
wtTru—=rv 7Lk B EN/2TF7AIF,
pUC119-1pxL2 % - Z#iz e T Fit 02 Bk KGU0377 &
%Wk KGU0221 (23 A L, LPS OWRIERALK % 7 A 2
ux 774 —EHWTHNT, ZoOfER, KGU0377
PR &8 5 M7 B iE A KGU04S5 HRd ) ¥ R A, 14
FHD Cy.oitld, 02501056 20 FP &ML
720 DIDIUL I O BN, EA L7z IpxL2 OfF)
E72FTIE %L, Cp (PDVEIC Cy. gfmBEhsZ &
WX, KBWARD Cy. iz lEHE D BTl
iR L7z KGUO22L BRI W T, 79 A3 F
DEAIWIZIDIVERFADC. BIFEALHEL, 20

DY Cu oWV EFADLVR L HF WMLz, Z
2T, ZoRElEEkZ KGU0496 #k & L7z, KGU0496
FRIZBWT, Clp o MIIEAE Cuy ol &b o 72K A
ELTIE Xy y—FF5AIF0a—¥ (pUCRTST
AIFREIE—H), T 2bbLbEMETOEMNRRT
Cuy: DI 572 E 2 bz,

2. HESMRICE B Y ER ABEDOENR

)Y R A G ORI O R & IEMEIC TS 5121,
HESMPHEL TS, bRONOMEZETIIINET
(2, LPS %55/ Thsks % L (0.1 M HCIL, 100C, 30
min), #S5h7 CLAZBY Y M1k ¥ F A % MALDI-
TOF Y AAXRZ ba A M) — (MS) THHT 5 FEED
Mo, 587 — & 3R ST & 720 KGU0496 #k B
X UVKGUO4S5 Bk 1) ¥ F A IZDWTH 2 D THHT
L7zLZs, ROEBEMNAKREVWE—2L LT,
KGU0485 % Tl m/z 1745 2 & 1, KGU0496 #: T
3m/z 153 D S, ThsnE¥—213ZFhEh,
JERFAFIZCy:. 03251, HIAVIE1HTEHEINS
ZEERLTWVD,

Cr: oDFEAMEIZO VT, WHED Cly. (DILE IS
Cyuy WIEBEINEEZLONRHBTHLY, Thi
DB 728, FRlOSHIHH L7225 Y k) ¥ R
AZSHITEHTVH)FEHT (150 AR MY ZF LT
IV, 100C, 2h) ThKs# L, MALDI-TOF MS %~
WiEdT o7z ZORE, K1IRLZL 912, KGU04SS
RV EFAICDWTIECy. 0% 20 THDOE—2 L 147
THROE—7 BRI EN, kDBEIHRNE — 213 3-L



Klebsiella pneumoniae ® I 1) AT ¥ BB HE AT 2R L72KBRY) € F A 0% 51

Salnt 3.1 mV[sum= 307 mV] Profiles 1-100 Unsmoothed
1033.30
100
3-OH-C,40x 2
% / Ciapx 1
1081.99
BO
3-OH-C;40% 3
1308.27 <t :
70 C14:() x 1
8 1063.96
1034 28 1308.22
50
1082 98
40 3-OH-C,,x 4
Ciapx1
30
50 1196.40 1290.25 1534.40
2l
129584 438074 1536.46
1666.91 1809.35
185€

400 1000 1100 1200 1300

1400 1500 1600 1700 1800 1900
Mass/Charge

1566.70

1737 66

2 KGU0496 ¥k LPS » 5 BEMAK R ES S CHE 7 I A UMKFFRICLBEShAZUVEN A S

4D MALDI-TOF ¥ X ZXXJ kb

Negative mode T4 #+ >~ [M-H] ™ % #

Core oligosaccharide
A o
O

Il
OH o
~p—

off GleN

o] [e]
1o [ile} I0H *110H
[e] o
c14:0 c14:0

B /Core oligosaccharide

(o)
o

GleN GIeN

o
| oH
NH NH - 'OH
¢} [¢] e} [o]
“1IOH Q. “1IOH “IIOH
o
c14:0

3 IVRFUBEBEBREGCTEAKYERN A O#ELFEE
A D KGUO485 #RY ¥ N A ofbitkit. B - KGU0496 £k ¥ F A o fLarhiis

Fa¥xy3I)2F VB (3-OH-Cyy.o) %245 F, Cu-o
Z1IHFELDIDTHo70 Thbh, 15FDCy.old
ZV a3 o CIMOKREEREITHEA L 723-0H-Cyy : ol
EAELTWL7-08T7 VA )Tl LS L, 391
SFEC2HDT I 7 FITHEEG L7z 3-0H-Cyy: ol K&

TWTHBNZETH S I L2 RmRTHENPEON, —
7., KGU0496 #£1) € K A 22T, 21T L72 &
I, TRTOE =7 DCly: o 15T EHATBY, Cu:yp
o8 T VA ) SRS EDESEL oz E WD
Molze L7z oT, TDCuy.old7 I 2 HEIHEL
3-OH-Ciy : olTHE L TCWB Z EDIRENT BB, Th
50 Cry: oAVRITKIMM O 7V 34 3 ITHEE L 3-

OH-Cyy . plCHELTWVWADOTIE AW &b, FEEITE
WM A I VHEDOTF YT LA T O E, b
DALZFR 5 L E BT OMEE THERE STV 575,
OV TIZEWET 5,

VL EoTE#HhA 5, KGU04S5 #k & KGU0496 #D 1) ¥ R
A%ZK3A, 3BBOXHIHEE L. WTFh oD, K
KD Cry: ¢ DILENZ Cy oS L 72REE R L 5T D L
E S AT (VR

3. AEShEVERNAZFOLPSDREEM

Cuu - JEBEE ST DAL & ) {35 17z KGU0485
#R & KGUO496 £ LPS 125\ T, SisiftEnigim s |



52 TYFMFT -

900 -
800
700 4
600 4
500 A
400 A
300 -

hIL-6 concentration (pg/ml)

200 +
100 A

0 =

0 0.1 1 10
LPS concentration (ng/ml)

100

2R SRIET7E 22

vy)

450 1

(] 48] P
o w [=]
o (=] o
L

hiL-6 concentration (pg/ml)
- (8 (3%
(%3] (=] (%))
(=] (=] (=]

—
(41 B -
o O

(]

0 0.01 0.1 1 10 100
LPS concentration (ng/ml)

4 BaH, BFBEEBEREGTREN PLUIVRF U BEBERTETTFEAKBR
LPS O U937 #ika(Cxdd 3 1L-6 FEAEFEEM
A @, KGUO107 ¥ (BpEHR) ; O, KGU0221 ¥ ; O, KGU0377 ¥
B : @, KGUO0107 # (Bp:#k) : &, KGU0221 #k : [, KGU0485 #k : A, KGU0496 ¥k

T IL-6 FEA TR ENG T 2 X, oo & ik L 72,
7 v A ik e b H R B ER BRI B vk U937 Ml &
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EHC & B HEE D BAMWE & v ) HITIRTE R DSH 5 DT
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Production of outer membrane vesicles from acetic acid bacteria and their properties
Masahito Hashimoto
Department of Chemistry, Biotechnology, and Chemical Engineering, Kagoshima University

Abstract
Outer membrane vesicles (OMVs) are mainly composed of lipopolysaccharide (LPS), phospholipids, and outer membrane
and periplasmic proteins. Recently OMV vaccines have been developed, because their LPS act as adjuvant. However, attenu-
ation of the toxicity of typical LPS is necessary to reduce adverse effects of OMV vaccine. Previously we found that acetic
acid bacteria Acetobacter pasteurianus produces low immunostimulatory LPS. In this study, we separated OMVs from A. pas-
teurianus and characterized their immunostimulatory effects. A. pasteurianus NBRC 3283 were grown at 27C in 804 broth.
Vesicle secretion from the cell was observed after 2 days in culture by TEM imaging. The vesicles were separated from cul-
ture supernatants after 7 days in culture by ultracentrifugation. We found that the precipitation contains vesicles which can
be purified by OptiPrep density gradient centrifugation. Since the vesicles composed of LPS and outer membrane proteins,
we concluded they are OMVs and designated as Ap—-OMV. We further found that Ap~-OMYV stimulated TLR2 and weakly
TLR4 in TLR expressing cells and TNF-a production in J774A. 1 cells. Furthermore the OMV-like vesicles were also found
in Japanese black vinegar, kurozu. These data suggest that A. pasteurianus produce LPS-containing OMVs and can stimu-
late innate immune system.
Endotoxin and Innate Immunity 22 : 54~57, 2019

Key words : Acetobacter, LPS, OMV, TLR, Hfk
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2) Hashimoto M, Ozono M, Furuyashiki M, et al. : Charac- al. : Characterization of outer membrane vesicles of
terization of a novel D-glycero—-D-talo-oct-2-ulosonic Acetobacter pasteurianus NBRC3283. ] Biosci Bioeng

acid-substituted lipid A moiety in the lipopolysaccha- 125 @ 425-431, 2018



IY R MRY Y- BIRGIENTZE 22 0 58~62, 2019

LPS =tk 7 a7 7 — BRIk o
H ARSI B 1 % BB IRRE 2 it 4 5

JI R —RE, S A

TR EE R e B FE e A M B 2R 1

Capturing the active transition state of an LPS-sensitive protease zymogen
in autocatalytic activation

Shun-ichiro Kawabata, Toshio Shibata
Department of Biology, Faculty of Science, Kyushu University

Abstract
Hemolymph coagulation in horseshoe crabs is triggered by the autocatalytic activation of a lipopolysaccharide (LPS)-sen-
sitive serine protease zymogen factor C through its transition state (factor C*). However, the existence of factor C* is only
speculative, and it remains unknown whether the autocatalytic cleavage of the Phe™-1le™® bond (the F737 site) of factor C*
required for the conversion to an active form a-factor C occurs intramolecularly or intermolecularly. We show that the F737
site of a catalytic Ser*'-deficient mutant of factor C is cleaved by an F737 site-uncleavable mutant in the presence of LPS.
These data clearly indicate the existence of factor C* without cleavage of the F737 site. We also found the following facts :
(1) the autocatalytic cleavage at the F737 site of factor C* occurs intermolecularly on the LPS surface ; (2) factor C* does
not exhibit intrinsic chymotryptic activity against the F737 site during the autocatalytic activation, and (3) LPS is required
not only to complete the substrate-binding site and oxyanion hole of factor C* but also to allow the F737 site to be cleaved.
Endotoxin and Innate Immunity 22 : 58~62, 2019

Key words : horseshoe crab, lipopolysaccharide (LPS), serine protease zymogen, autocatalytic activation, transition
state
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Fusobacterium nucleatum induces the production of extracellular traps
by human mast cells, resulting in inflammatory responses

Hiroyuki Tada", Takashi Nishioka?, Kenji Matsushita®, Sakura Onoue?, Kazuyoshi Kawahara?
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Abstract
Mast cells play an important role in the innate immune responses to bacterial infections as the first line of defense such as
in the skin and mucosa. Mast cells can produce extracellular traps to kill bacteria by trapping pathogens. Mast cell extracel-
lular traps(MCETs) are composed of web-like DNA fibers that contain bactericidal substances such as DNA, histones, trypt-
ase, and antimicrobial peptides. At present, it is unknown whether the induction of inflammation in periodontal diseases is
due to MCETSs induced by periodontal bacteria. We investigated the role of mast cells in the induction of MCET production
following infection with Fusobacterium nucleatum, a Gram-negative anaerobic bacterium associated with periodontal disease.
We found that mast cells produced MCETSs in response to F. nucleatum infection. Furthermore, the MCETs highly
expressed macrophage migration inhibitory factor (MIF). Of note, the level of MIF expressed in the MCETs was inhibited
by taurolidine, an LPS antagonist. We next investigated whether MCETs can induce inflammatory responses in monocytes.
The MCETSs induced the production of IL-1f, IL-6, and IL-8 by monocytes. The production of IL-14, IL-6, and IL-8 was
inhibited by an MIF inhibitor. These findings suggest that MCETSs produced by mast cells in response to F. nucleatum infec-
tion induce proinflammatory cytokine production by monocytes, which may lead to the chronic inflammation observed in
periodontal diseases.
Endotoxin and Innate Immunity 22 : 63~66, 2019
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nucleatum EG\Z X A< A Mlila2 5 @ MCETs Bt &
MCETs |2 X 2 RIEFHEIZOWT, bhbh oA %
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Antimicrobial peptide LL-37 ameliorates murine sepsis through the induction of microvesicle
(ectosome) release from neutrophils
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Abstract
Neutrophils release microvesicles (ectosomes) upon stimulation. Interestingly, ectosome level is elevated in sepsis survi-
vors. Previously, we revealed that LL-37, a human cathelicidin antimicrobial peptide, improves the survival of a murine cecal
ligation and puncture (CLP) sepsis model. Thus, in the present study, we elucidated the action of LL-37 on sepsis, by focus-
ing on the effect of LL-37 on ectosome release in the CLP model. The results demonstrated that the ectosome level was ele-
vated in CLP mice, and the level was further enhanced by the LL-37-administration, accompanied with the reduced bacte-
rial load. Importantly, ectosome-containing microvesicles isolated from LL-37-injected CLP mice contained higher amounts
of antimicrobial proteins/peptides (such as lactoferrin and murine cathelicidin-related antimicrobial peptide), and exhibited
higher antibacterial activity, compared with those from PBS-injected CLP mice, suggesting that LL-37 induces the release of
ectosomes with antibacterial potential iz vivo. In fact, LL-37 stimulated mouse bone marrow neutrophils to release ecto-
somes ex vivo, and the LL-37-induced ectosomes possessed the antibacterial activity. Furthermore, the administration of LL-
37-induced ectosomes reduced the bacterial load and improved the survival of CLP mice. Together these observations sug-
gest that LL-37 induces the release of ectosome-containing antimicrobial microvesicles in CLP mice, thereby reducing the
bacterial load and protecting mice from lethal septic condition.
Endotoxin and Innate Immunity 22 : 67~71, 2019
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Receptor-destroying enzyme (RDE) from Vibrio cholerae inactivates the function of IgE and
reduces anaphylaxis

Tatsuya Yamazaki, Sachiko Akashi-Takamura
Department of Microbiology and Immunology, School of Medicine, Aichi Medical University

Abstract
IgE is known to play a key role in allergy. Mast cells bind IgE via the Fc receptor, FceRI, and secrete inflammatory medi-
ators via the recognition of allergens bound with IgE. Therefore, IgE is a major target for therapeutic treatment. Previous
reports have demonstrated that oligomannose on IgE could be a new target to inhibit allergen function. However, the spe-
cific enzyme that modulates IgE for allergy treatment is not yet known. Here, we found that commercial receptor destroy-
ing enzyme (RDE) from Vibrio cholerae culture fluid can specifically modulate IgE, not IgG, and inactivate the initiation of
anaphylaxis. RDE-treated IgE was unable to find the binding site of bone marrow derived-mast cells (BMMCs), followed by
a reduction in the release of histamine and cytokines. We also confirmed that RDE-treated IgE could not induce passive
cutaneous anaphylaxis (PCA) in mouse ears. From these results, we consider that RDE modulates the structure of IgE, ren-
dering it unable to cause allergy. To reveal the function of RDE, we focused on the relationship of the modulation and glyco-
sylation of IgE using lectin microarray analysis. We found that RDE-treated IgE significantly reduced the binding to Lycop-
ersicon esculentum lectin (LEL) and Phaseolus vulgaris leucoagglutinin (PHA-L). These results suggest that RDE specifi-
cally modulates branched glycans on IgE, which is then rendered unable to induce an allergic response. These findings could
be used in the development of a new drug to inhibit the function of IgE.
Endotoxin and Innate Immunity 22 : 72~78, 2019

Key words : IgE, allergy, glycans, Vibrio cholerae
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b, PESHAEEICEALD D B R 21T 2 &2 L7,

2-4. RDESLIB(S IgE (CfIMNU 7-FESHIBENLET S
BDY NI L 7HEE & AT 272012, BESH
WEF v THHELZF NI ENS, 25O
L7 F VT, ZO#EBROZEL»S, L Tw
BHEFHREE D ZALE GAM L DTH D, T2 HHENIC
ATy —LELTCL2ZF A4 20T LADd
27, Zo<4 207 LA %MHAT, RDE OFEHICE -
TEALT 5 IgE AN L 7= SH DT 2 17 o 720 Z DHE
B, LEL (F~ b L 27 F ¥ (Lycopersicon esculentum lec-
tin)) & PHA-L (Phaseolus vulgaris leucoagglutinin) &
W) 20DV F Y EORERVARIET TS
bholze TOZEIE, LrFr7uy b THHMERT
%7 (K4C, D lanel, 2)s $7%b%H, RDEAHL 7=
IgE Tld/NY P4 Aok F & & H12, LEL, PHA-L T
Bt L72BR DN RO & b RFRD IgE /N > R & iR
FTHLERT LTz, ZOEREMNS, RDE & IgE (2AH
L72BESHI B L CWb Z b h o7z, & {IZLEL,
PHA-L IZ#i&EZ OMBHICHE L TWwE EZE L6
720 BUEREEWZ &1, LEL, PHA-L i3 IgG 2% 5 72¢
WMEWE RS o7z (H4C, D lane3, 4)o TNET
DFERD? S, 1gG1XIT & A L RDE OIERIC L % 8%
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2-5. IgE DFEBE L FEFHICDOWVT

PURBEREIC B W T, BESHITEE L #M 2R L Tn5
CEPHOENTWAS, IgGTIEIMIMLTWAHEHD 9 b,
73— R % kRET B EHRMRAAERIIAE S (Antibody-
Dependent-Cellular-Cytotoxicity : ADCC) &4 A
T5IEDPAMSNTVEY, —J T, IgE dHifhoh TR
b IM S NPk TH D (e b 17D, TR
8~9 ), Shade & DT, IgE ML TS N &
HRBESHO S B, EFHEIB I A4 3 (Ce3) ’ﬁfJ[l LT
WEET Y — ABPESAS, < A MO G I EE
LREE R L TWLEI R RLY, @‘&b’%m’?

HRP 1% anti-IgE (D) #ZhZFhnHw7, (X

v ) = ABIESE A YIS D HER T IgE 2 LT % & IgE
D<A MARANOEAREIZE T LT, T2 Wubo
s C, W IgE JEBERE O BE MG I F/ET % IgE O
B E~ > ) — 2B M L Tw 5, bh
bIOWER I N HMEOHED S, IgE OFEREIC b B
BUIEELEHZ R LTWEEEL LN,
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3-1. IgE 20 & LU =IFEZEICOWT
TLULUVEF—DFEEO—DTHAHI ENHAONTND
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B eAFIVREDOT VIVEF—FEWE R SR



76 I N MR- BIRGRIERTSE 22

(4) (B)
LLELSREN
IgE
U —
ﬁ%gﬁ DMSO + — + — + —
g — .
Vehicle F = == JOoF7—HHEEFH -+ -+ -+
RDE- + + + Vehicle + + - - — -
56°C-RDE - - + - RDE — - ++ — -
100°C-RDE - - - + Trypsin -—— - =
kDa kDa |mape— =
250 % =% 3 950—
150 - = so—| wee
100 — 100—
T 75—
(#H - HRPAR Fafanti-1gE) (# i - HRPE & anti-IgE)
(©) (D)
LoF7ayk LoFTavk
IgE+ + - - IgE+ + - -
[gG- - + + IgG- - + +
Vehicle + - + - Vehicle + - + -
RDE - + - + RDE - *+ - +
' | kDa
kDa -
250_- 250
150— 2] 150
100— 100
(& H: HRPARERILEL) (& HRPAZEEPHA-L)

4 RDE (3 IgE OFESHICIERT 3
(A, B) RDE Z#JL# (A), d LR 7u77—EHEH (B) ThiMLA
LTHh5 IgE LRAEL, 37C—MAf v Fax—g v iz, 20#, W.B
TN #7570 (C, D)RDEMLFIL72IgE L I3 IgGZ# L2 F > 7ay
b CIANT 247 > 720 MiHiid HRP 25 LEL (C) & L < 13 HRP #i#% PHA-L
(D) ZZEhZhHw, CrEt? 292

bo YoTIgE#BEME LT LUF—imAENT 559

HHEEZOND, TTIZIgE T 2PURESR (+~

)X 7) B, RSB YERRRSEREICH L TR 3-2. RDE THRE(EShAIgERT7FT7145F%2 —
AENTWD, LHL, §TTICFeeR ICHA L2 IgE 12 ZHFBETEREV

LT, ARVARTIEIRHETLIENTERVDT, ZZThbNUDONIZRDE LB L2 IgEDTF 74 T %
EIREAEPE SN L OB 225 & v BEE D V—OFERZMEAL, RDEZ 7 LIV ¥ —iAEA~DILH



I LRI X B IgE ORELE T F 7 4 T F ¥ — O]

() (B)

77

BMMCs BMMCs
E 60 Hokok i
o Vehicle
=
> 40
£ é; . — Anti-DNP IgE
E 20 Pl
R o, — RDE treated-anti-DNP IgE
T P
0 N
DNP - + +
RDE = - + Antibodi
P ¢ 0,001 nhbodies
(©)
HDEE
g
o
Vehicle e
&
= k]
3
L
=y
Anti-DNP-IgE s
° &
. g h p &
u% A g‘g ‘éwm \;y
& X
RDE treated & &L
anti-DNP-IgE !
o -
- =P 0001
5 RDEMIBUAIgEET7F7145F%>—%FETE RV

(A)RDEL# L 72HLDNP IgE # & #iAh S 7R Lz~ A Mlllg@dmL, 7 vvsr » (HSA-
DNP) #Mz, LEifhoe % 3 &% ELISA TN L7, (B) RDE QL L 724t DNP
IgE O~ A MlE~NDOKE S LX)V % FACS T L7z, (C) RDE 4L L 725t DNP IgE %
<~ ADOHIZES L, D%, Evans blue %% & HSA-DNP Z#&RiEH LT, 7F+74 5
F ¥ —FELNVOFN 2175720 AR, HFOREFIZEH L7: Evans blue & % #fiifb L

757 THB, CUHY 2%)

PRI T B LI LTz £D720I2, i dinitro-
phenol (DNP) IgE #~ A MBICHEASETT LY
v (HSA-DNP) #Mz, BXFZIvREOTLLF—
FUWE RN XL ETFT VRV, ZO8%, RDE
ME L2 IgE Tid, B A I VONWMRIIET TS 2 &
Bhrotz (K5A). EDIENZ T 272912, RDE
WLER L 72 IgE O~ A Mlia~ D& 4 e % FACS T#T %
To7zo ZOkEH, RDE LB L 72 IgE Tl&, ~ A Ml
WKIFEALEREGTE VI b o7 (M5B)s 2D
Z &3, RDEIZ & o TIGE OMENZAL L 72458 TH 5
LEZOLND,

In vivo \ZBWTHFEEDRIED D 5 DO 5720,
PUDNP IgE 2 H 5D LT AOHIZEE5 L THB X,
INY AT N —%% A2 HSA-DNP % BlRIES L7zo R
WMILD IgE # 4 5- L72E T, 7FH747F v —1C
XoT, MEBEBAWUEATCEL, TNV ATV —DBHA

BIHDOT, HOREHTHEVE D BIE SIS (K50),
—77C, RDEME L 72 IgE T, D X ) ZUniZiT &
AERBD LN o7z YEA S, RDE LA L 72 IgE
Ein vivo lICBWTLTF 74 7F TV —FEENIITIELEA
EHRDOLNLNWT EDh o7,

BbhVIC

RDE 12 & o T IgE M L 72 A 2L 556 2 & T
WENZIL L, FoOfE, IgE o~ X Millg~OfE & e
MWEFL, 7V —iF8WE 05K Lze#
ZTW5 (X6)s Tbb IgE O AL ST LT
i, TULVF—{ROBERHE RV ELEEZONRD, #/
ZOWE LY, NHEEGEEHZDM TS5 2L T, IgED
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INF3: PLA2 OFRRE & HIE I B\ D s 2

A ORAE]D HE

FMBERHRAE PR AR I e - SR e

A function of bee venom PLA2 and influence on immunoresponse

Sachiko Akashi-Takamura

Microbiology and Immunology, Aichi Medical University, School of Medicine

Abstract

The bee venom (BV) is the secretion which is produced by a needle device for protection the bee from an enemy. How-

ever, BV has been applied to the folk medicine for various diseases because it is included many enzymes which are contain-

ing anti-inflammatory or anti-cancer action. Above all, Phospholipase A2 (PLA2)is a hydrolytic enzyme which cleaves mem-

brane phospholipids, and in bee venom occupying up to 12%. PLAZ has been analyzed in greatest detail. This mini review

sets out the latest scientific evidence concerning the therapeutic effects of PLA2 in the context of diseases and provides a

detailed description of the mechanisms.

Endotoxin and Innate Immunity 22 : 79~82, 2019

Key words : /»F%, PLA2 (phospholipase A2), BEFIGME, ~4 7w 27y 7HikE, v VRE

OIS

INFFEENT DS O & % 5F B 72O ISR E D S A
ENDTWITH LD, % DEEFR T & HAIUIEIER,
WA EDRHHZ 5 X T T RRERUHT S
REFEISH SN T E 72 TAERE S NI 7k
INENFHIZITZEEI102 DT V37 2 XRTF KOV
FNTWALIEIREINTWS, 0 Td PLA2 (Phos-
pholipase A2) 3R K 12% % 5O L NFHENOHEZTH
D, RO I NTBY, 7IFFVBRHE N
LTCRIEZFET LI L DAMOENT VS, KFTIEINF
# PLA2 DR & E R REIREREBE~NOEHIZOWT
BT %0

1. PLA2 &2

PLA2 L i3 EREEER G THL 7)) n) VRE%
kAL, WEEEARGEER &) ) VIRE & AT AR
HORMTH S, BIRDONFHEDO AR ST bbbzl
O AL, 30HEL LG TR0 S G F
1, L &2 HAES, Ml i e S 7
W—TIZKANEN D, LN R PLA2 ASHifafE )
VIRENST X FUEREERT LI LICE) SRS

Foryreuafa b)) R EOREAT 45—
RANZDOHDB ZEDFWLNIENRT W, FOEDONRY
X Z R0 — MEFHA O 172 &5 S M R PLA2 BL
MO PLA2IZ & 2 H0EHIEEE D H O 2R ) o0dh b,

WARDPLA2Y 7 7V —FTHh 55t PLA2
(sPLA2) \Zi3Hifam A R 28 ) ¥ IR 9 5 3R
DEND S 10 OIEER T £ VA AT 5o &
A TH MM (sPLA2-T) &/ F 3 PLA2 & ME— R 7%
ERHONFHTHY, B MIBVWTHTLUILF—RIL%
FRT LT THb, SPLA2-I VNSV AV 22w o<
7 A (Tg) % BIIRMEAL HIRFERE~ 7 A TH S ApoE Kk
TYRAERRBICEIVATO - VER52 5L, Iih
UYRATZ7FYNVaY y (LPC) ol & BlkiE{bo
AR SN2, v FEIIREELEE TH KD sPLA2-
MBEHBEH L T2 T LI LR ENS, sPLA2-TT
MMERET Y Ry X7 B o - 20k % AR U CBYIRAE
RICBS§ 5 2 EhHfEE ST waY, 72 sPLA2-TI
Tg~v A% RRHEET 2 L WEECTREROHRE
FENALND LV,

A GRAD #87 SRERER AR - e srafis (RFJERR 3 BE 366 75%)

TEL : 0561-62-3311 (N 12366, 12310)

T 480-1195 EHIRFATH A ERE X 1-1
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2. N"FEPLA2OBEL BRILEREKREBAD
1EH

NFFHPLA2 IG5 TR 14~18KD D ¥ 287 H b ¢
LHEEZETHY, 3OOFEER -~ v 7 AL, 2K
BHOWMWIT R B — bbbl oTnh, F/2
4 OOIEBUKMED T I/ BEFEHE (H34, D35, Y87, D64)
XD PRESNEEEEE D B, POl e 25
VVETANRGEUVBBOMNE o TwAEY, ALY
TUAREET -7 b bEERE LTHERTAIZIEIVE
WLRVOBEDO AN Y APRLETH B, NFi
PLA2ICX LU F DS F &F LEIREREENDBE
CHT 2D BV,

2-1. #REZMICH T 2MEHER

b M AHMEPUE CTH S HLA-DR 2B L Twb <A
yua7) TR E EDORIGAS—F 2 VIR T VYN
A<=, ZRMUETLER EOMREMRBICHES LT
WL ZENRDRPRoTETVS,

N=F VY VTR, <4 707 7RI
T A B THEEL S, BEOF—X3I v =a—1
R L CRFEPAIIC R e E2 T &2 9, Gk
Ense~A47ua7) THIKEIE TNF-a % IL-18, IFN-y
BREDRKIEET A VA v EREAL, 215 1d inducible
nitric oxide synthase (i-NOS) 3&¥1%° caspase3 B L O
8 DG AL % & DR E R E R F A IO 2 A%, NO
RA=IN—FFHA FREDT7) =5 VA NVIIREDM
AL & fh#E D DNA lELZFI I LI ba v Y 7
Wez 1l X, FRSEICD A %, & 512, HLA-DR %
B4 27070 7THIRIERY T4 73 7 F Vv aifEl
ZHIZX Y CD4 Bt~V y— T #ilE1X Thl % Thl7 #i
faizmfb L, RIEWT A N A A VR EAT B~ THRE
ALY 7 v e L CER T 4 insulin-like growth factor
(IGF-1) o5 z=8 k45 X5 70 7Hild 2R L, fh
REBEEZI ) RO T4 T T 4 — KNy 7 V—T %k iFH
3%, HLA-DRZEBI~ A 7 u 7)) 7HilgiE 727 K
b= AFEE Y 75V TH 5 Fas/Fas-ligand F&H % i
AL 52 e THMBERELZIERI T, LrL, N TF
B PLA2 I TN OMIBBEISH LA T T4 7L Fa b —
¥y —& LTHEHT 50 /N7 PLA2 I3BHIRMIE Lo L &
F U4 TDCD06 LT ¥ —IZH4E L, prostaglan-
din E2 (PGE2) O%H %2 FHFET 5, KT PGE2 2%
A —7 CDAT Hifg ED EP2 L& 7% —IZHiE L 2 iz
X b CDAT Ml Foxp3 Bk ol ik T Mila~51t
%o HIEPE T MifgE, ~4 7027y 7oiEE ks T
BME IS5 ETRIELERDSELY (M 1),

FT YN —IFIETRAMRERTOT I B, F B
RT7F FORKIC L AEL, WHELKBEE oMzt
& NBE R A PN O i JEURIAE O S 2 A /N 72 &3

L, HEARRPLITE) - ARAMEREE 2 EORERIE L 5,
NFFEPLA2IZ T VY NA 7 — k28 X & 5 EE %
b o T 5, 3MHOHIRMERZF B STV
INAT—IHET NI ANINFFHEPLA2 235 L2 7
NV—=TTlE, ¥ ba— 7V — TG DK
B S NFTORRF ML, WHETHOTIaf F
BikAEDB LU THIREEOWA S RO 5Nz, S 51T
F#HPLA2 ZHIEVE THIRIC X B~ 4 2227 ) 7 ot
AL LTl 726 L7z,

EHWINFHEPLA2E, PrP 757 X ¥ M & W9 pro-
teinase K-#EHitE 7)) + ¥ & v 3712 X AR E
THDHT)F VFFTH &I S5 MR % 855 S
CLREND L. TV A VIHTIE, RN v
Y URTIWAT VA =T Ny g ~BRL, 2
DA LAY =T NF % 37 PISK/AKT ## %
JWEKF L Caspase 3 & U p38 mitogen—-activated protein
kinase (MAPK) &% i1 L L TRk ilast 2 51 & ke
¥, b MRREMIAEIC T & v 7 o8 s BINA BT
WKANFFEPLA2 ZRIMLTBLE, TV T 3712
& % p38MAPK ## DG M LA 71 v 7 &, Caspase
b5 L PISK/AKT #EEEABNE LTV A ¥ ¥ 3712
L DM Z o b Z e Db o7z (K1),

2-2. MREEA

NF B PLA2 XSS EICEENLE TN T I
7 = VFENEO BV E IS 2 IEHER S b o Tw
o TEMNT I 72 HGIZLB~ T ADNEET
VT, N PLA2 % 5 HRi# G- LT &, I
EDIREECTH 5 alanine transaminase (ALT) *° aspar-
tate transaminase (AST) 7 &OEEF R IL-6, TNF %
NO R EDRIEMES A4 v A v &day ba— )Vl
WRBAT 52 |G SN TS, F72VF3 PLA2
&, Y T MR HE S A YA A Y TH B IL-10 D
FEEE LA SETY AT TF VFERTHEICT 5 PifH
e Z MITTo EHIINFHBPLA2ICE ST LV F—%
LB SIERE D M SN T Wb, NFHEPLA2 512X
D, ATV T I v FEGICE B RE MR o %
i P IR R A< b B DM 145 7 & 25553 5 o

73 PLA2 3, BURSGEHIC X 2 20 921250
T M T M2 A L7 EH b > T, v
AN IR #2 3 R BN F 2 A 5T 6 [ S
THIET, T b= T IV—TIZHR S 0 7% 5E
PR DW5 % 588, Z OWESVEM HEE T Al Ak
SN T ATIERD NG o T2,

2-3. P AER

BFEEERPAMMBIRIZB T, /NF i PLA2 AL
BIRVER R PURIEER 24 L T b, A SN EE T
f#¥1% monocyte—derived dendritic cell ~D 5t & Bk
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PR

Misfolded PrP

v

p38MAPK
caspase
PI3K/AKTY,

'n.gﬁﬁﬁ@

s

HARER
HX Y A

Hmpaze> o
SRR >

1 NFEHEPLA2 (L2 HEEMRBNGHER, RREER, RAAER FERBRCHT

B HIEMER DOBIE

FEHUT PLA2 I X 2160, AU EIC ) ¥ 7 F IV RT,

ZARL, MEBAIZR 3 A REFLETOT ¥ 2Ny ME
Hxb7-563, /NF8 PLA2 I3MIEED ) Y IRE /M
LY YY) VIRE#EETLININSIEZI IV &2 D)
JEOREE B A RIFL, MBERTO®m>TRZERD
T 2 BRRE RSB 2 7 ) 7200, MAAE Y 7 F WniE
BRI RAPLEHZTLEY) INHOEMITE 22/
JoEAF I3 7% PI3/AKT % extracellular signal regu-
lated kinase (ERK1/2) ¥ 7 F MziEkdils b @iz &
5o FNFEPLA2ICX Y ALY V) VIRED
—DTHALLPCIE, IVITLF ¥ AINBINT7Y—F
VAN R FEET HHIVEN Y 7 VSRR & LS
AR A ST 5, DL oM S IS
B L TV B IESHINEIC R E S B2 RIZ LGS 50
ESIZIEZORAAERICE LT, BRI T M
WCHERIRT 5 L W) HTRELHE LRI LTS,
NF33 PLA2 (S o881 % B D 3 A8 1 I I o
BUKRIEICAE G TE, o) Y IRE DA A+ 2 IHE
HEAMIHESTE 720, PLA2 O C KMFIBIZERHO
WAMERTF FE2a3E5E, £22EEIC
PLA2+PURRTF FEEG Y v 32 2D AL X9 % T
VH—DFRE R LR, BRI TOATAN
By e LT, MHCZ A I XRTF RIZX5
JRATFLEYF—Ya vk MHC 7 5 ANXRTF Kt
IR AL T 572012, NFEHEPLA2D M FEHO L
AFTV U HRTIVY I VIERIEDL L, PLA2 ORFENE

HERIZE S LRI 2 W22 A8UR Y 7 F 128
MRS SRy ¥ — L LCRIEN R b DI B,

2-4, #E - FEHBREIIHT 5 HIEER

INF3HE PLA2 23 & % 70 BU i 7 HI R buds A i/ %
BOZ L M anTnwb, NFHEPLA2IZ MY /S
V=T A PURABYIEHR =y T unNy ¥ —, K
Wit 7 EI T 2 Bl E 2 o 2 L RS Tw
%o /T PLA2 AR TFECH %y LR RS s Bl S &
72T, BToO~ I ) TIERROBRBIEE LY 7 AN
D<) TGRS EBREIRTHEY, Zon
F3# PLA2 OHi~ 7 ) THEMIZ~ ) 7Rl & o g
ML DREGEC I ENRERZ SR T WS,

BbhVIC

PLA2 ORRISHICBE LT, F72KE 20 EEM: %
HTWHEERDbIhE, bhivbhide FEZFMLICB T
INF 3 PLA2 2SR EAR R/ X AT L 2 iR s 2 5 2
EEREML, NF3PLA2 O bR MIaE~DVEH 23
ZOWBERICES LTWwa L L7 GRL) /N1 A
M) o TR IR EARRL 55 % F > 725028 AVE R BRI
PLA2 2B L7201, R0UF & M58 7 & TRz 8 o H gtk
JER D2 WIA IO L7205 7% EORERIGH o)
HEMEEEZTWb,
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