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Abstract

proteasomal degradation.

Thioredoxin interacting protein (Txnip) acts as a tumor suppressor and is a critical
regulator of energy metabolism. Txnip is an a-arrestin protein and comprises conserved PPxY
motifs known to interact with WW domains. Txnip bound to in vitro-translated WW domain
containing proteins, including TAZ and NEDD family of E3 ubiquitin ligases including NEDD4,
NEDD4L, ITCH, WWP2, Smurfl and Smurf2. Using blue native PAGE (BNPAGE), we showed
that Txnip is involved in the formation of high molecular weight complexes (250 and 1,000 to
1,300 kDa) in DU145 prostatic cancer cells. Treatment with the proteasome inhibitor bortezomib
increased the accumulation of Txnip in these high molecular weight complexes, while treatment
with glucose or metabolic regulator metformin altered the accumulation pattern. These results

suggest that Txnip containing high order protein complexes are metabolically regulated through

Keywords: Txnip, NEDD family ubiquitin ligase, high molecular protein complex, metabolism, cancer,

proteasomal degradation

Introduction

Thioredoxin binding protein-2 (TBP-2)?V, also
known as thioredoxin interacting protein
(Txnip)? or Vitamin D3 upregulated protein 1
(VDUP1)?, plays important roles in a variety
of cellular processes?, most notably glucose
metabolism. Txnip represses glucose uptake in
liver?, adipose, and muscle cells®. Txnip deficiency
augments insulin signaling and sensitivity?
and, as such, is implicated in the pathophysiology
of diabetes® 9. Txnip is also reported to regulate
GLUT4 for glucose uptake'®. Some reports suggest

the involvement of the inflammasome in the
action of Txnip!". However, the underlying
molecular mechanisms of metabolic regulation
by Txnip are still unclear.

Meanwhile, Txnip also acts as a tumor suppressor.
Txnip expression suppresses cellular growth!?13,
Txnip expression is silenced in many cell lines
including HTLV-I infected cells!*'® and also
downregulated in various cancer tissues¥. Txnip
expression is lower in high grade malignant
tissues! and knockout mice displayed increased

tumor formation in the liver'® and bladder'®.
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Deficiency of Txnip enhances TGF-beta signaling
and promotes epithelial to mesenchymal transition
(EMT)'”. However, again, the mechanism of
cancer suppression regulated by Txnip has not
been elucidated. Txnip is also involved in the
regulation of immunity and inflammation with
roles in NK cell development!® and dendritic
cell activation!?.

Although Txnip is reported to interact with
various molecules including thioredoxin?! 2%,
c-Jun activation domain-binding protein-12Y,
and NLR Family Pyrin Domain Containing 3V,
these interactions do not explain the pleiotropic
functions of Txnip.

Txnip belongs to the a-arrestin protein family
with some homology to f-arrestins??. The latter
are scaffold proteins known to regulate various
signaling processes including G-coupled receptor
signaling and NF«B signaling?®. Therefore, Txnip
may act as a scaffold protein in this way. Our
recent report demonstrated that Txnip interacts
with several binding partners to form high order
weight molecular complex in the nuclear
compartment of HEK293 cells?®. However, the
mechanism of the regulation is not elucidated.

Several details of the regulation of Txnip
expression and localization are known. Carbohydrate-
responsive element-binding protein (ChREBP)/
max-like protein (Mlx) and Mlx-interacting protein
(MondoA)/Mlx mediate high glucose-induced
upregulation of Txnip>2», Histone deacetylase
inhibitor suberoylanilide hydroxamic acid (SAHA
or Vorinostat) induces Txnip expression?® and
leads to its accumulation in nucleus?”. Upon
tagging with EGFP, Txnip forms small dots in
nucleus?”. The stability of Txnip mRNA is
regulated through the extracellular matrix?®.

Txnip protein levels are regulated through
AMP-dependent kinase (AMPK)*®, a key regulator
of energy homeostasis and composed of a,

and y subunits with molecular weights of

approximately 69, 32 and 65 kDa, respectively.
Glucose suppresses AMPK, while metformin,
a well-used anti-diabetic drug, activates AMPK,
leading to rapid proteasomal degradation of Txnip.
Degradation of Txnip is thought to occur
through the binding of Txnip PPxY motifs to
the WW domains of the NEDD family of E3
ubiquitin ligases, such as ITCH?*”. The NEDD
family of E3 ubiquitin ligases has 9 members
including NEDD4, NEDD4-2/NEDD4L, WWP1,
WWP2, ATP4/ITCH, Smurfl (SMAD specific E3
ubiquitin protein ligase 1), Smurf2, HecW1/
NEDL1 and HecW2/NEDL2%V. The importance
of Txnip in metabolism and cancer warrants
further investigation into this degradation
mechanism.

In this study, we examined the interaction
between Txnip and NEDD family ubiquitin
ligases. We further investigated the regulation
of high molecular weight Txnip complexes. Our
results indicate that Txnip containing high
molecular weight complexes are controlled by
proteasomal degradation, depending on the
metabolic status. These data are key for informed

therapeutic interventions related to Txnip.

Materials and Methods

In vitro translation and GST pull down.
Proteins were translated using TNT® Quick
Coupled Transcription/Translation System
according to manufacturer’s instructions
(Promega). GST and Txnip-GST agarose beads
were produced using pGEX (GE Healthcare)
and pGEX-Txnip vectors. Pulldowns were carried
out as described by the product manufacturer.

Cell culture. DU145 and HEK293 cells were
obtained from ATCC (Manassas, VA), and
were cultivated in DMEM (Sigma-Aldrich, St.
Louis, MO, D6046) supplemented with 10 %
fetal bovine serum (Gibco) and 5 % penicillin/

streptomycin (Nacalai), incubated at 37 °C and



5 % COs.

Transfection. The pCMV-Tag2A-Txnip vector
was constructed as previously described? using
pCMV-Tag2A vector (Stratagene, La Jolla, CA).
From this pCMV-Tag2A-Txnip, we constructed
pCMV-HA-Flag-Txnip by inserting Flag-Txnip
into pCMV-HA vector. pcDNA3-Myc-Txnip was
constructed using pCMV-Tag2A-Txnip vector.
pEF-F-HA-Txnip-V5-His was constructed by
amplifying PCR product using pCMV-Flag-
HA-Txnip vector as a template into the pEF6/
V5-His TOPO TA vector. The vector was
verified by Sanger sequencing. pDEF3-6xmyc-
Smurfl (CA mutant), pDEF3-6xmyc-Smurf2
(CA mutant), and pcDEF3-Flag-hWWP2 (CA
mutant) were donated by Prof. Miyazono and
Dr. Koinuma. pFN21A-Smurf2 and, pFN21A,
pFN21A-NEDD4, pFN21A-NEDD4L, pFN21A-
NEDL2 and FN21A-TAZ were bought from
Promega. WWP2 sequence from pcDEF3-
Flag-hWWP2 (CA) was inserted into BglII-
HindlIII cloning sites of pCMV-Tag3, resulting
in pCMV-Tag3B-WWP2. pcDEF3-6xmyc-hSmurfl
(CA) and pcDEF3-6xmyc-hSmurf2 (CA) were
used to construct pcDNA3-6xmyc-hSmurfl
(CA) and pcDNA3-6xmyc-hSmurf2 (CA) using
KpnI-Xbal cloning sites. pCMV-Tag3B-ITCH
was constructed by PCR with primers containing
Apal-BamHI cloning sites using a vector obtained
from National Institute of Technology and
Evaluation (NITE) Department of Bitechnology
NITE Biological Resource Center (NBRC, Japan).
The vector was verified by Sanger sequencing.
Vectors were transfected into the cells with
TransIT® reagent according to the accompanying
protocol (Mirus Bio, Madison, WI).

Antibodies and Reagents. Anti-Txnip (Invitrogen
40-3700), anti-Halo-Tag (Promega) and anti-
Smurf2 (Abgent, San Diego, CA, AP2105) were
used in this study. The reagents used were

glucose and Triton X-100 (Nacalai, Japan),

Metabolic regulation of Txnip high molecular weight complexess

bortezomib (LC Laboratories, Woburn, MA,
179324-69-7), and metformin (Sigma).

Protein extraction and western blotting.
Protein extraction was performed with Triton
X-100 lysis buffer (20 mM Tris-HCI pH 7.5, 150
mM NaCl, 1 % Triton X-100, EDTA-free protease
inhibitor). Western blotting was performed as
previously described?*

Blue Native PAGE. Samples were loaded onto
NativePAGE™ Novex® Bis-Tris 3-12 % gels (1.0
mm x 10 wells, Invitrogen) with Tricine Sample
Buffer (Bio-rad, Hercules, CA) and run at 150 V
in Dark Blue Cathode Buffer. After 30 min, the
buffer in the upper chamber was replaced with
Light Blue Cathode Buffer and electrophoresis
continued for a further 90 min. The gel was
incubated in SDS-running buffer for 10 min
and proteins transferred to PVDF membrane by
electroblotting. Membranes were then washed
in 8 % acetic acid for 15 min followed by two
washes in distilled water. The membrane was
then soaked in methanol, washed again, blocked
with 5 % skimmed milk-PBS-Tween solution,
washed again and incubated with antibody
overnight.

FEquipment and settings. ImageQuant LAS
4000 was used for acquiring images. Adobe
Photoshop was used as image processing software.

Proliferation assay. DU145 cells were
seeded at a density of 1x10* cells/ well. After
transfection with pCMV-Tag or pCMV-Txnip?
using lipofectamine 2000, cells were incubated
for 48 h. Cell viability was then assessed using
CellTiter 96 AQueous One Solution Cell
Proliferation Assay system (Promega) and
VersaMax microplate reader (Molecular Devices)

according to manufacturer’s instructions.
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Results
Txnip interacts with NEDD family proteins

Txnip protein contains PPxY motifs, which are known to bind WW domains. We examined whether
any of the NEDD protein family members or the TAZ protein, both of which harbor WW domains,

bind to Txnip. All proteins were satisfactorily produced using 7in vitro translation (Figure 1A). We
showed that NEDD4, NEDD4L, NEDL2, ITCH, WWP2, Smurfl, Smurf2 and TAZ all bound to GST-Tx-
nip beads more strongly than with GST, to a greater or less extent (Figure 1B).
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Figure 1. Interaction of Txnip with NEDD protein family members and the TAZ protein using /n vifro translation and GST pull
down techniques. A. pFN21A (Halotag7), pFN21A-NEDD4, pFN21A-NEDD4L, pFN21A-NEDL2 and pFN21A-TAZ, pCMV-Tag3,
pCMV-Tag3B-ITCH, pCMV-Tag3B-WWP2, pcDNA3-6xmyc-hSmurf1 (CA) and pcDNA3-6xmyc-hSmurf2 (CA) were used for /in
vitro transcription-translation reaction. Translated proteins were detected at the expected molecular weights by autoradiography
of incorporated **S. M: rainbow marker (Amersham). B. Translated proteins were incubated with either GST or GST-Txnip
beads?”, and eluted proteins were analyzed by SDS-PAGE. M: molecular weight marker, ctrl: control; G: GST; T: GST-Txnip
(TBP2). This is a representative image of three independent experiments.

Txnip forms high molecular weight
complexes in blue native PAGE

To analyze the native form of Txnip protein
in cancer cells, we performed blue native
polyacrylamide gel electrophoresis (BN-PAGE)
using extracts from DU145 prostate cancer
cells. DU145 cells were used because they show
endogenous Txnip expression, unlike most cell
lines where Txnip expression is silenced'. Several
specific immunoreactive bands were detected.
We focused on two prominent bands and named
them complex A (250 kDa) and the higher molecular

weight complex B (1,000- 1,300 kDa, Figure 2).
Treatment with bortezomib increased the
accumulation of Txnip in complex B (Figure 2A,
lanes 2 and 3). To further analyze the expression
of Txnip, we used DU145 cells overexpressing
Txnip. The complex B was 1,000-1,300 kDa (Figure
2B). Treatment with bortezomib increased the
accumulation of Txnip and the addition of high
glucose further increased the expression of both
complexes (Figure 2B, lanes 2 and 4). Contrastingly,
metformin decreased Txnip in complex B and

augmented Txnip accumulation in complex A
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(Figure 2B, lanes 6 and 8). Furthermore, BN-PAGE membrane blotted with anti-Smurf2 antibody
showed a band at around 250 kDa, in extracts of cells treated with metformin and bortezomib, indicat-

ing that Smurf?2 is present in the high molecular weight complex A when stimulated with bortezomib
in HEK293-Txnip cells (Figure 3).

A g1z B . Giu Met 6Mm
M M DBDBDBDSB
‘:ﬁ:‘l L ,.J\:zn-_._ =

1236
B 1048

A 250

. 150
e 100

75

250
150
100

1 2 3 =1 5
WB: anti-Txnip

Figure 2. BN PAGE analysis of Txnip complexes. A. BN-PAGE analysis of DU145 cells treated with DMSO or 0.1 or 1 yM
bortezomib overnight. B. BN-PAGE analysis of DU145 transfected with pEF-F-HA-Txnip-V5-His and pcDNA3-Myc-Txnip,
treated overnight with 0.1 % DMSO, 20 mM glucose, 1 uM bortezomib, 2 mM metformin alone or in combination. BN-PAGE gel
complexes were transferred to a membrane and analyzed using anti-Txnip antibody. M: Molecular weight marker, D: DMSO; Glu:
glucose; B, BTZ: bortezomib; Met: metformin; T: Txnip transfected protein, GM: glucose and metformin. This is a representative
image of two independent experiments.

Met- BTZ- Met+ BTZ+

marker Halo Smurf2 Halo Smurf2

480

Smurf2
250
150

Smurf2

100 %

Figure 3. Detection of Smurf2 around 250 kDa after bortezomib and metformin treatment. HEK293 cells were transfected with
either Halotag (pFN21A) or Smurf2-Halotag (pFN21A-Smurf2) and then treated with or without 2 mM metformin and 1 uM
bortezomib overnight. Extracts were analyzed by BN-PAGE and blotted with anti-Smurf2 antibody (Halo: Halotag; Met:
metformin; BTZ: bortezomib).
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Figure 4. Suppression of proliferation of DU145 cells by TXNIP overexpression. DU145 cells were transfected with pCMV
or pCMV-Txnip, cell proliferation was analyzed using CellTiter 96 AQueous One Solution Cell Proliferation Assay system. n=
6. The data shown is a representative experiment of three independent experiments. Data are expressed as the mean + SD

values. ** P< 0.001, by 2-tailed Student’s t test.

Txnip overexpression suppresses cell
proliferation

Since Txnip expression suppresses cellular
growth in MCF7 breast cancer cell line cells and
human T-cell leukemia virus type I (HTLV-I)
transformed cell line cells 12 1¥, we next tested
whether Txnip expression cause changes in pro-
liferation in DU145 cells. As shown in Figure 4,
TXNIP overexpression significantly suppressed
DU145 cell proliferation.

Discussion
Txnip interacts with NEDD family
ubiquitin ligases

The NEDDA4-like family of E3 ubiquitin
ligases has 9 members: NEDD4, NEDD4-2/
NEDD4L, WWP1, WWP2, ATP4/ITCH, Smurfl,
Smurf2, HecW1/NEDL1, and HecW2/NEDL2.
Each member possess an N-terminal C2 domain for
membrane binding, WW domains for protein-
protein interaction, and a C-terminal HECT
domain for ubiquitin protein ligation3’. As WW
domains interact with PPxY motifs, we hypothesized
that NEDD family proteins interact with Txnip

PPxY motifs. ITCH is reported to down-regulate
Txnip protein by proteasomal degradation®”. We
observed the specific binding of GST-Txnip and
ITCH (Figure 1B, lane 12), supporting this
supposition. Smurf2 is known to regulate TGF-
beta signaling through ubiquitination of Smad
transcription factors®?. Using the proteasome
inhibitor bortezomib, we observed that Smurf2
specifically binds to Flag-Txnip in transfected
HEK293 cells and C2C12 cells (data not shown),
indicating that Smurf2, belonging to NEDD4-
like family, is a potential binding partner of
Txnip. Deficiency of Txnip maintains levels of
phosphorylated Smad2'”. The interaction between
Txnip and Smurf2 may control the expression
levels of Smad proteins. Txnip has been shown
to translocate to the nucleus. The pattern of the
expression is diffuse in the nucleus excluding
nucleoli, sometimes forming small dot-like
patterns?”. In addition, we have shown that
Txnip forms nucleoprotein complexes?”. Among
the members of NEDD4-like family, Smurfl
and WWP13® as well as Smurf23? could weakly
express in the nucleus. NEDD4, NEDD4L3%,



HecW1/NEDL1%3 and WWP23% are mainly
localized in cytosol. HeeW1/NEDL2 is specifically
localized on mitotic spindles®” and ITCH shows
endosomal localization®. Therefore, Txnip may
interact with Smurfl, Smurf2 or WWP1 in the
nucleus. The interaction between Txnip and
other members of the HECT family of E3

ubiquitin ligases should be further investigated.

Txnip forms high molecular weight complexes
We detected two Txnip immunoreactive high
molecular weight complexes, designated A
(250 kDa) and B (1,000—1,300 kDa). Estimated
molecular weight of Txnip is 46 kDa" and migrate
to approximately 50 kDa in a reducing condition
by SDS-PAGE. Complex A could comprise Txnip
and Smurf2, as we observed Smurf2 expression
at approximately 250 kDa (Figure 3). Since we
identified HSP90, HSP70, Prp31 (a component
of the spliceosome complex), and/or many other
proteins and RNAs in high molecular weight
complexes of HEK293 cells?¥, complex A and B
could be composed of these molecules. In Figure
2, other than band A and B, we also detected a
band around 150 kDa. The 150 kDa band could
be a multimer of Txnip with estimated 46 kDa
molecular weight. The nature of band A and
150 kDa band, however, is currently unknown.
Further examination of these bands by mass
spectrometric analyses is required.

Heat Shock Proteins (HSPs) are chaperones
responsible for protein folding, quality control
in the endoplasmic reticulum, and normal
protein turn over3”. Txnip may act forming
a complex in the nucleus to participate in a
number of processes. Alternatively, Txnip may
influence nuclear RNA machinery. These
possibilities warrant further investigation.

Although we did not identify thioredoxin, a
12 kDa protein, in high molecular complex in

HEK293 cells, the complex was redox sentitive??.

Metabolic regulation of Txnip high molecular weight complexess

Txnip-containing complexes could be regulated

through the redox regulation by thioredoxin.

Regulation of Txnip-containing high
molecular weight complexes

High glucose or metformin treatment altered
the accumulation pattern of complex A and B
(Figure 2B, lanes 4 and 6). Txnip protein ex-
pression is reported to be regulated through
phosphorylation by AMPK?* and glucose is
known to suppress AMPK. Therefore, the
current results could provide a model for
dynamic regulation of Txnip complex formation,
possibly by AMPK and in a glucose-dependent
manner.

Txnip is an alpha-arrestin protein assumed to
act as an adaptor for the degradation machinery
of NEDD family ubiquitin ligases such as
Smurf2. We showed that stimulation with
metformin augmented Smurf2 accumulation in
a high molecular weight complex (Figure 3).
Metformin, which is an AMPK activator, may
induce phosphorylation of Txnip to augment the
levels of Txnip-Smurf2 degradation intermediates.
The exact role of Txnip in cancer suppression
is not elucidated. Here we showed that Txnip
protein expression is metabolically regulated
(Figure 3) and Txnip overexpression significantly
suppressed DU145 cell proliferation (Figure
4). Loss of Txnip would enhance the growth of
prostatic cancer cells.

We present a hypothetical model for the
action of Txnip in metabolism (Figure 5).

Understanding the molecular mechanism
of Txnip may lead to the development of new
therapeutic strategies against cancer and

metabolic disorders.
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Figure 5. Simplified schematic model of Txnip high molecular weight complex formation.
Txnip: thioredoxin interacting protein, AMPK: AMP-dependent kinase, HSP: heat shock protein, Smurf2: SMAD specific E3

ubiquitin protein ligase 2
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Abstract

A questionnaire survey was conducted with patients at Tenri Hospital enquiring about their
thoughts on the activities of lecturers in Jijo-bu, a department related to Tenrikyo, with an aim
of rethinking about the significance of religious care for non-believers. In December 2018,
questionnaires were distributed to 290 patients and responses were received from 224 patients.
33 out of 224 respondents were Tenrikyo believers.

More than 80% of the respondents accepted the lecturers’ visits, and these lecturers performed
dialogues and undertook Osazuke, a religious act to grant the blessing for a cure. Most of the
respondents had positive responses about the lecturers. 29 non-believers responded “I realized
the support by God/gods.” No one answered “Solicited to Tenrikyo by the lecturers.” 39% of the
respondents wanted the lecturers to revisit, 7% of the respondents didn’t want them to revisit,
and 40% of the respondents answered “either is fine.” The results revealed that the positive
impressions about the lecturers were “passive affirmation.” 34% of the respondents answered that
their values and views of life and death were influenced by the lecturers, 30% of the respondents
answered that there was no influence, and 18% of the respondents answered “I don’t know.”

Considering aforementioned results, dialogues and Osazuke were accepted widely by both
Tenrikyo believers and non-believers, and religious care had been realized to support the “way
of life” through prayer, which could lead to alterations in values. The two types of religious care
offered by the lecturers to non-believers were one that was based on “indirect religious experience”
that touches on transcendental existence from their relationship with the lecturers, and the other
that was based on gratitude for sincere prayers. Relationships of trust between patients and the
lecturers were built not only through dialogues but also through prayers.

Keywords: religious care, spiritual care, non-believer, Tenri Hospital
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I . AML i3tk DEEFEA

TXNIP DFEREfFNT 2 5 2 12H 72D, AMLAMINE
BRIZ BT TXNIP D38l 2 @28 £ 721
WL EE, T2/ 54 TeBEET 5 &) HER
Hbo —JT, TXNIP ZFEEMITIIN F 7213
LEEDL L) BEAIRLZHEIN TRV, £
CTEIARMZETIE, HEETE AML E 7 VAT
2 fi 8 (MV4-11, MOLM-13) ~® TXNIP & {z T
A& R

— M AR TEA DL, K& (3D (b
W, WL, W) ST E b, TOHTIL
BRAIFE A~ DR 2 AR T E AV EETH 5 DI
W TTETH Y, BARISIET A VARY & —
WCEBEATHE, VA NVARYZ ¥ —L LTHW
BNBEERIANAZIFELIEYAL VA, LY F
TANR, TFI) ANV, TFHEY LV R
038 B A5, 2 O THEIIE A O BEIETE AL
BLTWADIE, Lo A VAELYF I
AThb, L a4 VANRY ¥ —Lid, —fK1
(2= A |IL%E 7 4 )V A (murine leukemia virus:
MLV)ICHERT BT 4 VANRZ F—%35$, L b
O A VARY F —Z NS DO BRI E
BB 2 M T X 5 720, MERHI~
fRFEAEL bR TwWS, L2 L—KT, 4
HL TV LABEEFEAT ST ENTE
W, BABLEF DA F VLSO RE R ZIF TR
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Bz 2Tk wo eREABH 5, L VT
TANANRT ¥ —DRFEE L TR, & MUESSE
%7 4 )V A (human immunodeficiency virus: HIV)
DK NI T =BT OENDL, LTI IR
B oA VARHIE L TWEOT, L ey
ANVANRZ =L LRIZAT 5. MAT, Ik
FEMIBIC DR L CEETFEATE S, BRI
HEETRHAZEDL LV I 2O E AL
Lhay A VARY ¥ -0z #) ",
AHFFETIE £ 9 AMLAMIEPE Z H v 72 in vitro
TOWRREN 2179 A%, SF#in vivok 52179
ZER, EMBHEMEO LI 2GR T2 Wil
NOBIEFHAZIT) WEEEZ ZE L, TXNIP
BIZTEADTEELT, LY FIANVARY 7 —
ZEIRL 72,

M.L>FILIANY B—IZLBEETFEA
LYFIALNARY =1, ZhfiE 2 o
R TR ENZHIV-IHRE DR Y # — : CSIV-
TRE-RfA-UbC-KT (BEALSWIFERT N4 4 v —
2y —=X04) 2 L7 (Figure 1).
CDODLYFIALNVANRZ Z—ZP2L NV TOHE
BEEBRAT R E oo TWD, M, ABFZElE, [&
MR Z A EOHRHEORENC X 54 0%
FRUEDFELRICB§ 2 ] SORES 28T L
TirbNhiz, F2RKAERFERFEB L O RARYED
BRI R EBRERRDOKRER TV 5D,

1. BREEFDEA

TXNIP isoforml iz T E % (& K 1176bp) %
BEAE D X2 % —:pCMV-Tag2A-TXNIP (3§ &+ %
B & DR X0 HIRREER 2 v CHil L, HIRR
%4 b (EcoRI, Xho I) Z £ L 7zo TXNIP
isoform1 &z FHH) % S8 X 27 ¥ — :pcDNA3IZ
AL, BEBKFESZEL Y v ¥ —I12 Ty —
7Y AN B REC L T2 FEARAIASTIE L WE &
% HEFE L 72, TXNIP isoforml#E =T H%) =
Y M) =27 & —pENTRIAIZHHAL, E51CF
AT 4 Fx—a X7 ¥ —:CSIV-TRE-RfA-UbC-
KTIZFXF = b7 2 A ICEL BB 24T o720 77—
bz A &idatt A2k £ 7z DNA FLFY o 58



Pmel 8452
Apal 8446

BspEl 8252
EcoRV 8212

Hpal 7364, /
Xbal 7358 | [
BamHI 7352 / /

Apal 6742 Xbal 6600

Plasmid name: CSIV-TRE-RfA-EF-KT
Plasmid size: 12404 bp

CSIV-TRE-RfA-UbC-KT
12464 bp

AML #BFEAN D TXNIP B FEA

Miul 228
|

Notl 1521

3'SA ~ EcoRlI 2565
PPT:CcTs U
~ Nhel 2905
m Notl 3039

BamHI 3110

< BspEl 3356
EcoRI 3360

~ Miul 3807
BamHI 3813

Pstl 4482

Agel 4625
Xhol 4631

Agel 5878

Figure1. CSIV-TRE-RfA-UbC-KT DY &2 —< v 7

HWORZIT O BMTH Y, T L Y CSIV-TRE-
RfA-UbC-KT @ att B2 51l |2 #& F 7172 DNA E %1 2%
pENTRIA @ att FtH2# F 1172 DNA B, § 7%
HH TXNIP isoform B A FRLHNHAIEZ 5 b,

2.LFIAINANYG A— DA

N7 % =75 A3 F (TXNIP#E =TI H % #l
RIAATETTAIN), RoFr—=V 0775 A3
F (GAG-Pol#H 75 A I K+ RevRB T X 3
N+ Tat#H 77 A3 F) : psPAX2, Tr~Xu-—
777 AIF (VSVGHELT I A3 F) :pMD2G
#3L1oE 4 ThHA L, HEK293THIfIC 2 + 5
ATz vavllce NGV AT T a v
RV ZFL Y43y (PED) 2Hw, o
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3. BEMBADEA (P49 3Y)

T ANVADIIEIEIZATHT, TH50% confluent
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THEY) P70 SOBKRY 7L ¥ 2 RN %
EREBRIRS R BB H, K T L Y ORHRE
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0u g/mdOR) 7L ¥R ML 7z MOLM-131&
20 gDR) T VL VHEMTH EDHDIRTEDEL
) RFT WO, KR TIIHH L 20 o7, 24
R 2 SR AR 2 AT, & 5 (C24 R 1%, 0k
S C RGN O e 2 Al RR L 720 RGN I
%0 # Kusabira-Orange A E S %H L T w
bo NI VAT 7Y a VICET HRENIL, HAGH
ETORESR, MBICE-oTRRL 2D, 74
VAWM & 0 AR IBISPLETH 5,
ARWFFE TIEIMV4-11, MOLM-133t (Z Mg &1k D3
BIFERE ORGSR S N7z LIES K B fiel)
THifa %z 3=> L, FACS Aria I VY —% —
% J v C Kusabira-Orange Bt Y — 5 1 >~
TuATo 120 V=T 4 ¥ 7% OMN A Kudabira-
OrangebtE T 5 = & & SOLHHMSE CTHER L 72
(Figure 2) o

Figure2. Kusabira-Orange 1D ™ 1 JU X B HHa

SR LAZL Y F 74 VAXRY ¥ —id Tet-On
VATAERLTBY, YIEWET P I A 7Y
VIEEKRTHE X IHA ) a5 T AL
THWEET, $§4bbTXNIPEZREHET 5, F
FUHA ) UG T2RMBICE ML L D &A
BammL, vx% 70y 54 7 TTXNIP
DHFFEHIND Z L 2L L7z (Figure 3)o

N.&bHUIZ
TANWARY & — TN DBIZTEAICB W
TENZFETH Y, 1LF0, WIEHNEETEA
BB L CREIR L, MadiEsMRves v
TeRNBD D B F 72— M E AR TE A DS #E
ThbEINDMERMIIZ SRR K S EET
BAZIT) LD TE D, RIS TIE TXNIP
EOREEEZHOMITAIEZHME L, MER
MR OB IR FEAIFICEAEOEB WL v F o 4
WARY =DV T o572, S HIT, AXRY
¥ —1ZTetOn Y AT AR HET A0, 2574
T aFVICTXNIPEBAFET LI ENTE S,
TXNIP @ & 9 ZBEEIHIN F 2 B2 FEAT 5
Wi, avNRXryyaFVICEREFEETLE, B
WIREARIC X 0 BB 2ZER L, FEFEBUML D A
PEAEAT LI LD DD, —H, AXRZF—TIEF
FIUFA TV VHRMCEVEEDS A I VT
TXNIPO B ZFET LI LN TEL2D, &
WHBIEZ R o THEBREIT) S LD TH %,
UbomEy, AR cl3EtAMLICBIT 5
TXNIP ORI 2179 720D FE L LT, &
BUaF B TXNIP #2138 A AML il fa #k % 1 32
L7
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1. BFZERES  RAMIGBRIE DIEIE A b U AT X 2 AR MLERIE LIS 39 2 AR ILER DT IL P B 0 B 5-

2. WEZEAUEE - Bl BE R RBERRY: R IR R

3. JLIFEAFZEH 4

D xR & g - REEFRY BEREH - et s —
2) Wn ah g - REEFRY BEREH - et s —
3) &I A g - REEFERY: BEREH - et ¥ —
4) FHZVAFT % g« KRB REAEE BRI R
5) /I SiEHE g - RELE A OMERAT e R T4

6) HH FA g - RELE A ORI e R T4

7) Ak HHA g - RELL S ORI e R L5

8) fidk AW Arlg « RELL A SHEIREE  RIRR

9 mE B g« RELL A OHERIREE OB SR

4. BhRi&%H © 500,0001

5. WNE
(REDEZ

WHVESR P ORMERIEMIE, A THNOBEDOBRRWGEIZ L 0 54T HHRIEA b L A THRIMEKHN OHIRE
EWE (FALV P Y) HEEE LRI L, Zo&TiE (54— VEDOK) DT X ZRMEREED
MegsfbiiRK T 5 b D EF-L 72,

(B ®]
BEAL A ML ADSHIALWEIC 5 252 ) a VS b F+ L FF 3 ('TRX) B & OKRIMERAN
TRXDF F— ¥ (SHIL) BN X L7z,

[/ &l
OEEILA b L ADSITRX A RIFT ¥
2ug/10uL @ rTRX % MUK FZ W (0uM, 50uM, 100uM, 500uM)) 10uL & EMIL377C T304 MK
BERT, FVY T RT v AL BE2ITS 720 rTRX ®SHH# % SB12 (DOJINDO) DR STHEIZHE T X
WAL L 720 NuPAGE TrTRX %47 Hi#%, Western Blotting#: (TRX €/ 7 u—Fdifk + Hivwv A
IgGHiR) B X OML#FE (POD) % JHvCBand ZHiH L 720
QLA b L A DSHRIMERP TRX A RT3 2
AN VERIL L 721 % iR (R BV T+ 7Ly ) EHOCTEOSEEL, L) Y7V T
W5 & TREEORIMER 2 /E 8L L 720 RICTEISRIMERI00 UL 2 @MLK E i (OuM, 50uM, 100uM,
500uM, 1000uM) 100uL LML, 37T T304 HKIE S 72 KEH50uL % Lysis Bufferd50ul Tl -
O EERE, D& D % Do T ~Nfk, NuAPGE, Western Blotting #: % % jiti L 720

4
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ORI - I - 7 NIVALOFHRE (S REHE)

KEHB L ORBHETOMBEOREL RS 5720, RIGMET A D) ¥ V2@ L7z, L7200
W (4xIfi) 1%, Lysis Buffer 12T ~XVALA] (SB20) % ¥ L 72 2 Hvy, I E FRIMERN TRX @ 5 X
Mbx FIEEICAT 5 720 Bl &R & O & kD 7% Lho T NuAPGE, Western Blotting #: % i L 72,

(# &I
OFEILA b L ADSITRX A 134 2

BRI KEEED ERFIZPEY, 87kDa (SHZE x5ff) B X U57kDa (SHZ: x 34f), @ Band &L,
12kDa (SH#7% L) @ Band2SHBLL 72 (K1),
@ERALA b L A DSPRIMERP TRX A J 134 52

WEALKFEIE D L H M) 72kDa (SHH x 448) B X U57kDa (SH2E x 3ffl) @ Band D ikI2Z2AL
37 &, RIS BT 5 Band I3 2 38072, £ 72, 42kDa (SH3E X 2Mf) 5 X 0827kDa <SH;@§><
1) @ Band b EERILAKE RO LRI ) IRIRICE bIE & <, FHEIRIZB1T 5 Band 138\ [H] % 32
72 (X2)o
QBRI - V&I - 7 NIWVALOFHGET (REHDE)

KEPB L OEKBERTOBEORELZT S, RIMERN TRX BT 5 SHIE x5 (&£SHERK) B &
OVSH 2& x Ml &2 et L 72 (I43)

Mw Okl SOuRI 100N 300N W EEEA R M)
e LLLEE e T, D FTRX 0 50 100 500 1000

5HE x 58 1'1‘;"- l-_.. EE:_ . HN oL

fesH « 38 0 ESEEE
4% a2 -——_-—_.1 R Csakisl
——— -
¢ SHE = 30
-2 0 i
i
o - csHE L
1:B{EX L AP TRX ICRIFTERIE F2:EB{EX L AP FMERN X3:4RMm- & M- 5N
TRX ICRIFTHE ItOBFHE (ZXRE
&)
[ =]

rTRXAGHEE R b L A D LRI SHEEAMK T L7228, ARIMERA TRX (3B LK B I BItR 2% <
RALIREETH o 720 AFEFIErTRX & ARMERN TRX TIEMIL R b L 2K 2 AR D 2 & BRIE
LTEY, RILIKNTRX OB IR B L BT OBEOREL ZT 510U REREFHNTH -
720 [AIREICER BB O AR SARYME B T O AR BRI 2SN TR~ OB EWGE AL ) AR IMERN TRX @
GRS T IR $ 2 W HeE & R L7z
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1. Wf2eif# % © Structured Debriefing 3SCU % F & & il 0 P WAE S BATIC T 7o K IR iE 9L
(Y 7

2. MR Mk A X R« KEERR PR AREE AR - Bz

3. FEEE A

D #IF AL Arig © RELPEFER AP IR A TR AL - i

2) & HIE g RIS A R IR E R - T

3) Kt B g - RELL S ORIERAT I e B B - A

4) B TF g« RELE S ORI SR - AR &
5 EEIBY g - RELL 2 ORIFRAW e A g SR - AR
6) BLL DA g - RELL S ORI B AL - BIE iR R

4. B4 - 450,000H

5. HuENE
ABFZEIZ20194E1 A 20 5 1 AEMI AT B8 T, 100 KBFED #ATHTH 2720, 4 MHIZ20194E7TH £ T
DHNEZHET %o

[(ARDE=R

R EFEORUTEERITHEE SN ST, ABRRH20 ORI ETH S, L1 L, BHIETO
BEESAEOFERIINETH ), HTHREMOBTRILRZORETH 5. HEEFEERDOBRIL, WiHEk &
O—HEOHHRMTIIHEEL <, HODOFHEFEOIRY R RLEERDT - ALROEEMAIIRE I N TV 5,
Mcclean (2013) 1%, Gibbs (1988) 254 4%9~ % Structured Debriefing% 7 7 ¥ V) 7 — % & Ok % @ L THT
IRIREHE LT b,

(B ®)
AWFgeid, SCUICEN BT 5245 FHEMICHETCBATICMIT 2K KF#EDIEIZHE T 5 Structured
Debriefing Z keI E RS 5 2 & TH UL HEMOEMRLITEOZILZWHONIT A 2 HIET S,

[FrFe %]
1. WFZEt R © /- ARG S CSCU BB E2HE H B X O34 H OF #Ei
Gibb s DIBIEEE 2. o AN RO A1, Gibbs DHEFEF 5 Structured Debriefing
Structured Debriefing L:%O( jf{iif, s H L:llﬁ], ﬁ%%kﬁﬂ:%%ﬁ‘ 1 i‘:l‘ 1 ’C’/ﬁ‘“) f:o
ADIR Y % WElF 5729, Structured Debriefing (324 DHFZE % 30
. WU, T RPRE I LT T L7,
fm AL 3. T=ANUENE BT —F EEBNT— 7 2IUET 5,
BT — 51, NRBEOIRKENE, SCUILBITAEEBRITICINT 7
y KIEFEEOR L - FZERE, B L-FEEKICHET S HORHET,
e wiif, RIFFH & A CIER L7= R B B & T, A ARG & 40 A
S 6 HBEICIUE L 72, BT — %1%, 24 A2 1 E® Debriefing T

D) ONFZIEE L 72,

4. F=Y WKL BT -2, Ty PRR R T LS, FEBRATICNT 2 RKIEREOOEE - HEE
B L HH L FHEERICHET 5 HERHMEOHE Z & IZRldiert# 25 L, fifk coffitiz
10720 HWT— %13, WR I & D Debriefing NED SIEEIIRICH T 2 KIEFHERL H OO R EFEEK
ZOWTCafio 728 &5 S L Ta— FEL, RERFNHEE L TH#EEBRDOZELD &R G2 AL L7,

62



TRk 30 £E  HEMEBIRERE

(X% fRIBRVECE]

FEHC X HF LB CHIEMELZH L, REZGLEENREL Lz, FICHH) 2R3 572012,
NRHE LA FERIRIC D D78 L, WFIEIH IKIER Debriefing 242 L 7o 720 735, AWFEIL,
AR LR OIS % 2 THT o 7o

(# #]

B CBATICM 72 F#EERIL, 67 HOMIZ4o0 Rz Ba7z 0 R 1 <BE O FIKIRGED % %
RBEMHR> 1 JRFH2< BIRDOFIE I T A FRIROANLERE L AL LT L > REI<BE L RED=—
EpsssradtEEERoEtosse A ICHFEH LEF L RKEOSZ AN T L > REI<BEE ERKEDO B
. ZHIEHL, BHRERBEPWETELRZBIE 2T 5>, RElH,
LIRM21ZIE E¥ED0 7+ u—I12&# 3 5] E¥EOWE - B ICHLE
HFEAH], RE225RMm3ICIE [BEOSHZ L PMTA288Z2M5] [HK
BEOBFEICHOEZEES], R3S RmAZIE (g Liehro7z
BE - REOXRFELVRHAHZ LITADL] Lw) T EPEE L Twi,
INOORFMmIE, LHEFREMPSD [RVWEERETVOIRR] & [HCE
i emme ) OFBERYESEEICEEEZIT, WASF L G0 S R
" B T2 HEEER” &9 3D OB OYLIRIC X 5 HEN R 2 L2 a7,

RIEMHS DEEHAER TEERD SEMD S OEEBATIRR KGR EOEENE - FEEREIIOWTIL,
BRI E LTV, EREZRTIEMICThoT T2
Sumpcost EEX i e g JHLAHAEEBEOHCHHIICOW TR, 2 O AL HEER

o aw TG Ao 7o, TEE I OEBRIEBMROM MBS B 5 72

Bhmiien e O DR OBRIEBE N L ORI 5 ) [LEIDE U TR BRI
= — WE - BRERD2 | [ARICHEL-MT2 RO CH#T 2] THSO
B ) % B B 72O RIS E 2 K0 5 ) 1 EA, [2hE CIEE L HmeimAT 5] [RE
T2 M BT 2 20D HOFRET) | MET L

Bf#L-FEERT: NELE Bf#L-FEERD: NELE
il 1 ‘ | 1 *
g . ' : |
11 I == 1l il el
LIB 11818 LIS 1IN | iees i =
e £ F o o LML e ; b
LA A E S A A
L 1"1 .f! r _'r' f_-"' ’_1-"1 i
& 7 A :

(Z =]

AWFFETIE, NREOFEFEROTEEMNELIIILEREMOFIE - FERET NV EZNIIKOL I LR
BETH o7z BATHIERTD, LELEFEMOARS Wik HCI Y AL 2 & (H|BFS, 2016), HGO
HTEHMTERNE L2 LEREMO N ZIEH UCHW - k5228 (BES, 2017) OFEEMEIHR
HINTEBY, EEFEMILETHEMIACOREFEELZG LALRAE S 2 L, BBWICHE#EFEIC
BEAATHIEZTETHIEDNEETHLLERX D, TOFEEEEOTDebriefingd52 & T, H
SOHIWINCEEDFFTSE LR, LWEFEM~OLT AR & LB TR 0RMH 2 H SHIW L
WRTEDLIHNIIRBEHNEINS, T2, SCUORT S VEEMIIBTEEOFHEZELHT A 3
YT REoTWS (F13:5,2018) EHMHE SN TWAED, ZHICEHTOLEZET ) - IR 2 Hkr§
577 FEEINCT AFICIEE LR 2 T2 N0 ETH ), HFHEEMPERTLILEHLV. L
AL, Debriefing THODERERASELTA I LAY RTILT, HHOOHKL-Z LRESNEEZR
BIICHZ A2 2L D3TE, TNOLONEERT LI LIHEUDEEZ b,

(feRE&]
ARFZEE, BUED £727— S WUERRTH B 720, BURBRIZKAEEIT) FETH 5,
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1 BFJEaRREL - BEMIRNE L 2 o 72 BE B4 3 & OV AR E s Tk DA EMEHT & IR IS
2. WRZEMERE AR BT R REIERBRY BRI R

3. JLIFEAFZEH 4

1) TR ORH g« RELL A OHEIRRE  BRR A
2) M I g« RELL A SHEIRbE  BRR MR ER
3) WEH & g - RELE A ORI e FRARBRA R
4) WH  E3E g - RELE A ORI e RS HR
5 AR HE g - RELX A ORI e ERARARALH
6) KE A~ g - RELX A OMERAw e I AR

4. B4 500,000H

5. HENE
(AROER]

7 bhay VR PT) Rl bE s b a v K75 25 VI (APTT) 138 E N TR TRED A 7 1) —
SYTRANY Y, INT ) YR EOPEBEEOET= S ) V7, BEICBWTHH I TWw AR
Th 5o MANIMAEND CaCLiAZEFEDRM L EEE 2 £ TORMEZWET 5. FHOHIEICH S
ISR AT (CS YU — X1 v A Ay 7 Z40) 1, Wil ICHE T 2 &880 7 — % 2 2R T
(B%5) L CHER IR (Clot wave; CW) ##itl 22 L 5TE %, CSTY Y — X THS N2 APTT Dt
i e % AT L (Clot waveform analysis; CWA), THIZ & o THi 4 O&FERE 2 & 72 3THREOENS
WS C& 22 L 2HELTEL BRI, BEAR B MERZ & 723 R ERE AR A ORIZH,
BRI AR A LYY ¥ IREPRRE R 7 & OB KIS B RE DA HETDH 5.

(B &)

(1) BHEPUERFE PP & 2 ML PT F 7212 aPTT @ SEFEEE R CHRIB X N5 28, WHE Y 7 5t [ 4% fe
1T EHl L TWw b &3 2 v, BeFE I ENT (Clot Waveform Analysis:CW A) 1% H B¢ [H 5547
EEELHCTRBOSMBELZE=F) V7 TE, BERBEORL LT KM/NT XA — 52X 2 EH K
RED & mIEHII ST RE T dH 5 o 47 lol, PUBERHEE T EF M ICB T 2 HMPT/aPTTIRAETCWA
WV IRE L7z,

(2) BB WA (CEWA) X7 4 7)) VIR a2 WIS c & 2 ik Th 5, 5,
BEBE S B & WL L ORI BEDO T = ¥ — 2B 2 H IO W THRE L7,

(X% & FHiE]

RS BE B EMARL51, © 4 3 ¥ K(VK) R Z M 181, Pt He ik T B 781 (~ /31 » (Hp) 204,
Y= F 432 (Rb) 181, 5 €A+ 7 » (Db) 20, 7 v 4 b asy» (Arg) 2004), & H%ERE N1 /RZ
M4tk (FVIII3HE F X 14F) 215 & L7z,
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(1) PT(LARANLPT:Sysmex) -aPTT( M ¥ KF = v 7 aPTT-SLA:Sysmex) % PT: aPTT: buffer=
1:15:135CTRAEL, 2z b F—& LMD CWA % CS-2400 (Sysmex) & FVCTH M L 72 (F
RPT/aPTTHRA) -

(2) CFWA X APTT-SLA i&M%, CaCliZ t-PA (#JRFE:0.63 1 g/mL) Z Iz CS-2400 (Sysmex) THlsE L7,
J5% [ B FE V3 BB [ R R (CT ), S KR (jminl|), 4l 1F £ fe K& (Adminl)) B & Ol K
FeREMAEE (Imin2|) TH@E L7zo $7227 0y MEMREIEIZCT X 0 BMHLG $ CORME (FLT #),
% E — 7l (JPeak FL|) B X OV ROS#E (EFP) % H W CaFli L 720

(# #]
R RAT P I TR,

(1) AMPT aPTTIRAEDOCWA
Pool Normal Plasma (PNP) i Clot time (CT)30.3sec(s) T
FX 2489 s 12K, VK RZW76.7s LIk DIERE L, ~/¥) »
543 s TRb/Db/Argi3425-454 s L BEEDILEEZ D72,
EBEOEALEE — B HHIE L7 A KB B (Ad/minl|)
¥ PNP:6.82C VK R / ¥R /FVIII:3.10/5.64/2.58 & 7
# 5 H Rb/Db/Arg H1134.90-6.78 Td - 7= (K1) o

Al |l | (<]
= e e W S - W S
. kL
I e
i
oy g

FxF Db FHET RR A Hp VR VR FX

R1:PTTEAEIC S AHBERKARERE (Ad | minil DD%)

TR M A | mind | 17 47 BMEEEFF)

(2) CFWA O #ad BT T R - Lotoas - 234
WRAMKI B0 TFbg L M E R 20, wEm o m T
# minl| (r2=05524) B & W MRILMEEFP (r2=07876)  + Y. o Y
Cd o7 (H2) s MILRFREESR BIEPNP IC < CTIEE o 7 = R

0 X0 S0 N EW
Fig (mg/dL)

£ RS T (minl)), #HIZR (Peak FL, BFP) & gy 50y g eme st crwarizx—s

R L7z DB Rb 12 CT R F LR (394), FLT L&
(123.9) £ EPF K (377.2), $72 Argd CT R (514),
FLT % & (120.3) & EPF K (432.0) /R L 720 — 4,
Db 3 CT K (50.0) L 7= 2% #4113 FLT 1E% (109.9) T .. —-
EPF#{K (419.1) 278 L, Rb® Arg & %7 5 72 Hp (& LH-——*";?_ L
JEEE B REBNH] (CT 72.6, |min2/0.32), FLT DA E R EE = e

(130.9) & i3 8% — > &R L72(143)

-
Y {..-—-—__}-.-—_r
L__"."'-.,-- = fib

(£ =] ="
(1) HMPT/aPTTRARIFEIZ L 2 CWADINT X — 5 f#HT
(E S FEPEE R S OMHIR R Z K TE L EEZ D,

(2) CFWA L, FFREEIC X 2 BEERAERBIK T ORBL B TE 2 & & b1, PUBERESEIC X 2 BMRES)

BEOEZMET AL THEDE=ZY ) Y ZICHIHHTEL I L 2REB L,

Hp {__/f

X3 : FAEBIEF D CFWA (RFREY 4 1561)

[(RERER BIRARREICET2HDNDHA)]

(1) M8 S [MMPT/aPTTIRA I 2 JH 72 K HUEE FHRE T OB E WA IC X 2 H BT
A= OFMM] 20 HAMA M XAME SR THEZER

(2) A BT 5o [BEREMBEBRTEMNTICB T 27 4 7)) /7 > OBENE & GistERE~OH B %
20l H ARBRA M A X AR X TR
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L BFZERES - TV T 7 7 VAT ¥ 2 M L7z FUEAIRRES Wik ey & Al o4 ) e ) 3 bt o f e

2. WIEAURE - W A g« RELBEHER R AR AL R

3. kFEEE A

D Rk & g« REEFERY:, KB X A ST B FLR R
2) FH 4HE g« RBLEHR R

3) i K#E g« RELL A SR e FLIR M

4) £k = Arlg © RELL A SHEIE e FLIR Mk

4. B4 © 450,000H

5 HiENE
[AROE=

MRREZSIZ, SNFTTTVT 77 LAF 773 =&Y % thioredoxin interacting protein(Txnip)
DOWFe%IT>CTE 720 TxniplZ L O TIE V22T 4 Z7HBICL D BBMETLTBY, B HRE
EFNTD) v 77T b7 A TORFN T Txnip DRIBIZ L D FOEMEED FH L T2 (Nishizawa
et al2011), MNZ T, BEMRICB VT Txnip DEBRIT%DBETHONDL Z E2HESINTEBY (Nature,
2014), Txnip DFHIUL TR ERIZERO RIS L T b, Txnip I TORBBA MG I T
BY, ZOFHNCE VFOBW - BREHEICETLEERAONL, £/, MOTVT 7T VAF YT 7
31— X Y N—0 ARRDCLIiZMfg VNa ko it 2B 5 L T4 (Nabhan et al. 2011). —7, HFlERE®
HEEICEIS-9 % (Yamamoto et al, 2001) & L T S 7z ARRDCAIZOWTIE, fMlgshMaicaEsh
TWAH I EZRBTIMENDHD, TOWRELR EOMITIE R ShTuiv, JT4E, MgsbNakizsEo
RIS L TwaA I EAEHEIN TS, Lo, MEgsbVNaRo 5kl I > wCTidsh b oo
Ty, ARRDCIR ARRDCAIFAMIEA N IMEARD - B 5- L T BT REEDYH V), Z DOFEREMAT X,
HHRE A ISR O 23U T AR O fF B R R IR R L DS O %A 2 e E 2 b b,

(B &)

MEREEZEDP NI Z2IToCELTNVN T 7T LAF Y7 7 3 —OFIMHIKEF T % Txnip FBHK T 255
WEORE L PHRAF & LTHE SN2, TxnipEAEOMBMTOMEL LM L, AMMEZIILOHE LN
DFZWIISHTE LD E ) IOV TOMEZ1T9. T72, ARRDCIX ARRDCAIZAIEAMZ Wb & L b
MR LN ICE T, S WRGE % FEo W REMEDSH 5. ARRDCAZ MBI AR TR TEX 20 L9
A& KES L, ARRDC1% ARRDCAIZ & % Mg/ MR H BB O 0T 2479 o

(5 &
OFIV~ Y CEEHBET Txnip EEEOHREEEHRET 5,

FERERMEZE & U TNk MCF-712 Flag-Txnip 78BN 7 ¥ — 2 [HE I I S 72/l 2 4% 23 7 &
VATIVFE RCHEE LB, trv7ay 73k )AL= VEENT 74 U (FFPE) AR
ZYEELL, ABCHEICX ) TxniplZW 3 A2 FOE ) 7 a—F VPR E HWTHRE L, ®ERENE2E
3 %o Txnip x93 % western blotting (2T TxnipEHE DA% Rk 2B O€ /) 7 a—F Viiik%z
fER L TWBDT, ThoodifkE TIROPUEL K L THRETT %,
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QFEOFRIVT CEEBEZETO TxnipEREOHRE 2 #2517 3.

R X AOMKIRBE, RIEHEKFRAE RV <) B EHRE T Txnip @51 - AR ORI % AT
T3 %807 & IEH AL E CTHBME T 5. 3 CIFEREEZS S NZSHHNICEEO 2 wR V<) v e
MEHEHT 5. MMEARIZOWTIE, WOMBIICE 5T, MEPELZDWREND 5720, KRS
~S5AR T ® preliminary ZRfENT 2179 o
Q@ _LiEh O MHas ) faksh TH ARRDCANEHE DR EEEER T %,

ARRDCLIZZZ + v —2 &b bS5 budding 35 7 4 7 OMBas Ntk E IS LT
W5, ARRDCADOMBEAVIMEERIZ D W TOHE I % v ARRDCAD MBS/ Mafkh THR A E 25 T
XLh &) pHETL, ARRDCADKEREMAT 2479 o

(i £]
OTxnip EEE DHREEDIERK

MCF7FL# B2 12 F-HA-Txnip % 3 A L 7z Txnip #E 58 BMAE, C2C12~ 7 Z # WHMiFZIZ High glucose
WX D WREME Txnip Z #FE L 7-2MIBICB W T Txnip D HEH 2 PL TxnipE / 7 0 — F IV FilkE w72
western blotting % Tsingle band & L CHEFZ T E I DOPAZBINL 720 T ¥ b O — VPR Tt X
NS, Txnip YU THRERIYIZ Gt T X 2 fieodh 72 R RIR A i 2 VB L 720
@ILEDFIVY Y > EEBB TO Txnip EEEDRBOHEL

PEBIOKET, Txnip DFEBAFEME THZFICH ONZIER &, FEMILTEDORIADHELL TS
B oNiz. T2, ¥ 754 T TRE > MBNBAEZRITIERI ROz,
®ffark _LiFF OMfast ) \akd THARRDCAEHE DR,

Western Blotting 293 GFP-ARRDC4/ mCherry-ARRDCIMINE [ % MagCpture kit & F T BERs
8L 72 sample (277kDa ¥ E ICHLEGFP HUARIC BT A I RN Y F 2ROz, Zhiud, Milgsbh ek
\ZEGFP-ARRDCAHHADMFAET 5 Z L AR T B85 R Td %o (Shibata, 201945 FE R B EE K 7 B R Fe 4
SRR ) o

(£ =]

1) #FWIZB VT, Oluminal A@ Luminal BOHER2B:@ triple negative ¥ 4 ZFIZKBI S, HEHEDS
B oTwd, WERGEDEROZDI2E, @Y IHREOMBIETIN TS, 4N, FLHEH
TO Txnip HHAEDOHEIUIOWT, 757 4 THISHEI» SN LR & FBAE S e WIERFIIZ
STz, L7228-> T, Txnip®RBICED, WOV T84 7O THEIMLET A L TE,
EHREORPFUTE T RN EZ L 5N b, S5k, EFZEC L CIEE IS X O KALRE O f#
BT ) LEDBH L. 2612, PURARISE T& BEROAGE, HREOAE, 7Z 0B L o
EHETT A LEDND b,

2) SHOBETT, AWMDY7 5 A THITHBNRIELG 2% 2 M2 H72. ZOMBHNRBEDENIZLD
triple negative ¥ 4 7 ORMIIZWI AT 2 W REMED D 5. X 512, 2 ORIBEHNIELE D &350 H b
Bz O 2T HUEND 5,

3) MRSV OERICEETH D LV ) GRS o2Hh ), BHBOMEI T EEZHRS 72012,
TR N AT O FI R 2 B S 225 2 L I3 EETH S, ARRDC1IR ARRDCAIZ AL/ N A
BHICEE LR REHZ R L TR RERH Y, FORKEZ RIS 208N H S, T/, lysotracker &
ARRDCI13 X 0" ARRDCAD J(AEDS—3 L 722 &5 5, ARRDC1, ARRDC41E5 4 v V' —AdiZd /(e
LTEBY, 94 VYV —2OBREFAEIICHEL TV TREIEZ 5 b, 41%, ARRDCI® ARRDC4
RSV INBARD ) A 2 ) VRS54 ) — Ak ORI E S SRR LEND B,
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1. Wi9eiliE%, : Escherichia coli ST131 Clade C1-M27D &% ) L& HWI2 XNy FI v ZHFD
735

2. BREMER WO MM VR © BORMRAR

3. HFEMFFEE A

1) ik #% R B R
2) Mg S R B A
3) Mg I R K 2SI B

4. B4 500,000

5. HENE
(=:5)

AR, WRIZEL DB T 7 5 2RVINEZNMAKGIET S B-T 7 5~ —LEANEZ S L7z h M
WA C X 2 BRYYEN 2L TB Y, ORI IRICHFT L TWw5bESBL EA KB ST1314%%%
Fohbd, STISLIZE—~27 00—V oRNRSFI v 7 THY, BROEs ) L RFEBHITcBWT
ANPSCO3DD 7 L— FIZpEah, BEHRAMICEEL Twb 7 a— 13 C1-M27, Cl-non M273
IFUC2OD32DH T2 L—F»o6%bCoL—FThhI LAHEIN TS,

AWFZETIiE, T o MRWRATHRDILE T 5 W ZBKT 5 72912, Next-Generation Sequencing
(NGS) MW Tiifikke LTaM L Twb CI-M27 & JEiifT#k & L CTnon CI-M27D&7 ) W7 54 X
Y MERAITV, AOEREBILT A2 & 2lAT,

(ERAM#]

AREETEHRAE L TWATATHRE. coli THUN239D 4%/ & Z it L, Next-Generation Sequencer (NGS)
0By =0 2V AT—= 5 2 L7 MiHRERE Hiseq2500 (Iluminatt) =M LAz 72, V7 7
L v A% & LTNCBI 7 — % X—Z & ) E. coli STI310 45 ABHID 9 B, JERATHIES MR (Clade A
1#, Clade B 2%, Clade C1 1#%, Clade C2 1#k) % L7zo fNTICH 72 Operating System (1 Mac
OS X Yosemite 10.105% fv 7z

(5 &]

1. THUN239: Y 7 7 L » AFSI 2 L, BTV 7 b TH 2 SnpEf x W CT /77— 3 V&5 L
720 & L CHATHR & IEMATRD2BEIZ BT A Variant Impact # it L, %% Clade B2 BT 2 EERE D
g z17-5 72,

2. Clade non-CI-M27#£(2 3@ L CTH 51 4 Variant Impact “HIGH” B8 £ N “MODERATE" # B R 2 5
EMGEL, WATHRICHEERNERFERZ DD U7 HoME 217 - 72,

T 3/ ERECHIARAT 1 seaview (http://doua.prabifr/software/seaview) % H\WCTHNT 21T o720 724
BMNE-2 55 37 EREREDZEAL T MlIE S-VAR (http://pdd-infonigac.jp/s-var/) & HWTTFHlZ 1T\,
Z L CTHEEHFHENCBWTIX, STRING(ttps://string-db.org) ZfEH L, Fll 4T - 720
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[ &)
£ Clade MIZBITAZEREOILEE LT, MEHCI-M27D 728 Clade type DB 5 12O TR

EREL LM AR SN (Table 1), £ L TRHREMBRTFEREZ DY X7 HOMMBE LT,
AMP nucleosidase, GABA permease, B & O Hf%H ® hypothetical protein & phage tail protein 73
MEhsz, iS22 8 X7 HoT I 7 RESIOERI %, SVARICTHT L7225, AMP
nucleosidase Tlx ¥ 737 BRREICE LR L& Pl &, GABA permease TIEHRREIZE LA H 5 L Tl
EN7zo GABA permease DVERIIREMMEICB W TEER&Z#H 2 E7-LTEY, STRING 2 W MHEAE
HF 0Tl gad F O BRI PERME & BdEA D % & Filll 7z (Figure 1.)o

(£ =]

TATHR ISR R EIE TR0 515 AMP nucleosidase, GABA permease D2 D 5 > 737 E D
TIJBEREREL, T0L, BEOERIZY XL LTOBREBIZKE S BLrdh 5 & Pl X
N, & 87 FRREDOZALIC & o THRATHRD 8> 73 v 7 RIS LT B il REEE AN S iz, 4%,
Pathway Z 952 LICX o TNV FI v 7 OBHZBRL TV FETDH 5,

ST131
Clade
nonST131
C
A B
Cl1 C2
ACCESSION No.  CP014492 CP014495 NZ CP019008 CP014497 HG9%41718  BA000007
HIGH 354 175 62 14 27 397
MODERATE 2805 2148 2459 750 1131 15714
(Table 1.)
Escherichia colf K12 MG1665 L "
S
BIERIE MRS O] t &
PNt
st (Figure 1.)
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1. WRZEiEL « ZRNTERGER STI3I N Y 73X v 7 7 a— YRR YahO 7 ¥ 73 7 B O BEREf#br

2. WEZEAUEE iy R R RBLEERRY: BRI RS

3. ILJEAFZEH 4

D /) g - REBEHERSY: RS R f

2) BT HEH g - RIELEEFERT: R BRI SR KB X 2 DA b
I PR AR AT

3) K¥F W g - KBRS BB R R KB X 5 DA e
i PRAR A R

4. By  500,000H

5. HENE

SHNERBEHE STI3I S Y 73 v 7 7 0a— VHRRIY YahO ¥ v 2% 7 B O BERERNT
AR, REP &, BFIOEm -, MY

1) REEFHFRY BEAT  BRRAESR, 2) REXAOHBEITRRE  EARRAEE

[AROE=

IR BT 7 # < —¥ (ESBL) R H WNRAY — ¥ % #ET 5 LR Escherichia coli \3BIAEMF
RS REE IS B V), B 7 7 SEAN P B S E B 1R SR AR O H N T B0 Z DO MRAYEHE D JF K 1 sequence
type 131(ST13) L wbh B~ 0= DR YFI v 7 THb L vwbTEY, & MHERERME L )
SN D ESBLELEE coli ERDB L Z8E %2 b7, Ryrua— 2V OEEEIMNEHEIN TS, bh
DI BWEDOMIEIZ BT, STISIAFRIWESMA T IV ERZETHYahO ¥ V287 E 2 FEH L7z L
L. KRS Y37 BORRRIZBIED L ZAHARWTH Y, TZEMADKELBIED L ZH Do TV,

(B )
AWFeiZ, STISI SV F 3 v 7 DERKEIED 20, ¥ v 37 BBA EAE RN % & YahO B e B
FOZFOT7 IV BERI ML B2 MAT L2 HNE T 5,

(5 &]

XF QAL B R RS ESBL EEZE E. coli 19%k (E34A 7 3/ BRZEEAR10%K, E34A 7 3/ MRIFZE EAROMR)
ALz 9, NEHO ) HEMA T I BRERKD XL OIFERKE K1IEN, &4 DyahO BT
IZDWTpET24a X7 ¥ — % FIWVWTGST ¥ 7 & YahO B 3Bk # /E L, GSTHAKZ Wiz 75
YTy ARERL, ¥ o8y BMMEAEAERBN Z R L 720 K\Zin siicolZ X % YahO ¥ ¥ 287 B A
HAEHFHIE LT, BEARHTH S YahO ¥ Y X7 HIE, Y =757 — % X—=2% H\WTin silicoll &
By R EMMEER Z PRI L7z WICZ ) AZ VEREEZHOCTN, 74 VAREREZIE L2, &
BT RIRIZDOWTRT-PCRIZ & % yahO mRNA M E &2 HE Lo
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(# £I]

GSTREG 7 VS0 B Iz TVF T T v I12BWT, WLy Yo EMMEERZRT ¥~
N BIRITE R ol RIS, VT 0T AT 87 BB TE h ol
7T — 7 N— 2% H\W 7z silico\Z X B YahO 7 VX7 EMHEAEH P2 FE L, FOEFENA F+ 7 4
W ATEHAZ B G 3 % BsmA B & O'BhsA 23 YahO E M EAEH Z /R T W REMEAVRIZ S 7o L72Ato T, &
BRI X B34 F 7 4 )V L IRHEERBR % 920 L 720 YahO E34A 7 3/ FRZEREE (n=10) TiZ OD595nm
30252 (SD +0.143), —HIZEREE (n=9) TIZFIHMH0.323 (SD £0292) TH Y, YahO E34A 7
IMERBL L OIFLERBICAEREIRD o720 T2, VT VY A4 ART-PCRIZ & % yahO mRNA
X E R TIE, YahO E34A 7 X/ BRARTE O 2 /P H13148 (01-361), —h 7 I/ MRIFERIMN
TiF1.0(0-29)TH V), YahO E34A 7 3 / MR FRAHIIFA BB I HAA BB EHIN L T 7z, (p=0.003)

(£ =]

AWEEIL, E coli STISIHF WS> 73 v 7 OFHERD 720, bivb A LLETNic#Hids L7z ST1311S
PR YahO E34A 7 I VRERDVED L) ZHEBE A L T2 HT 22 L2 HINE L7,

Eletsky & 1£20144E 2 Saimonella sp.H*H > YahO ® DUF1471 ¥ * 4 >~ O W78 L, YahOl3/ 34
F 7 4 VAR A ML AGEICMME T 5 YefR/BhsA, YbiM/McbA B X OFYjfO/BsmA 7 & & B 7
BfRE > TV EHEmOTTVEY, FOREBIIZEICVEISN TRV, bivbilk, YahO Ok
NS 2720, FTTNY I T v fI12X 55 87 BB 29/ L, YahO & HHEA/EH
HRT Y X7 BOMB R RARTDS, WOPRMHEMEHZRT Y U7 BN TE b oizs EOHH
D—2L LT, GST¥ 7% v 373205 TEHINR26kDa L E5 T CThHbizd, TOHWNY x4
DIRTIEMENDZEIIRE L, ARYahO EMEEHTHIET DY VX7 H L OfiE % GST A RHE L T
W2 RS E Z bND, L2285 T, YahO EMEASEH ZRT 7 V87 B % MK 5 720121,
SRBGT 575 VN0 THHHis ¥ 75 87 B MBI D £ 2 LELH D LEZ
bo T, RWFEOTNVET T T v A IHHL72GST % 74} & YahO % ¥ 78 7 B ARKMEASEH T 5
FTDF VT ED, BIRTDOGST % 77 LYahO 7 Y X7 e #EA L TWiezols, ¥ 7ff& % v
JEEMEET, WO GMESERZRT Y 7BV SN G0 RBEDZE L 5N b, Lizhi-o
T, 5%1&YahO / v 72 77 MREIEKR T 2% EOFHEH DL UENH DL EEZ b,

WIZ, bvbiidin siicoll &% YahO ¥ 87 B EAEH PN A FERK L, Pz 237 Hik
INAF T 4 VAT G35 Z LA L7z, 22T, bIubNiI YahOA N1 % 7 4 v ATERCREICBY
W LEEHSTEBY, ZOKENSTI3IOL MEENEMEEICEE L Tws LR Z T, KM
BT ENAF 7 4 VAR E A7 LAL, YahODE34A 7 I/ MR REE LA R L O
WA F T 4 VAR REDE VIR TE L0 o72s —FH, VTNV A LART-PCRIC X % yahO mRNA
M ERETIE, EMAZEBIIBOWTARICEWEIHENED S,

EXD, STIBINN Y FI v 7 7 u— V45 RN7% YahO E34A 7 3/ BRERIZYahO 7 v /8 7 B 388
HOMIMICEBETLHOD, FORIBIINAF 74 VAR E BB TH L NS, MoBER Iz
LT A UREEAVRIZ S 7z,

(S & DOEREEHE]

Zt%, YahO E34A 7 3 ) BEROEREBITO-012, K9 FHis ¥ ZVEBke W% v 328
MAHEAERHBITB L OYahO / v 7 7o bR Z W R RERIT 2 E L TW L TFETH b,
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SERC304FE . RBPR B RS b R WF 78 Bl B sne e 3 2 35
1. FEiiE4 - JLBREOF I L FF ¥ ¥ (TRX) BERBIFkO BT & BRI~ ILEE 52

2. WRFEMERE A & g« RBLEHRR A

3. JLIFEAFZEH 4
1 #5 6l g« RELEHR R
2) B JE Alg - B PR KA
3) VEH Arlg © RELEHR R

4. By © 400,000H

5. HFNE
[(AROER]

MiEDF+ L FF 3 ¥ (thioredoxin: TRX) 3B, SIE, SIRMIETHMNT 22 E2VREINTED,
TaHBMETERTHLILEZHRELTWS, 2ok LTid, 130k milifA L — 2 TIiLi% TRX 2%
KARCHIMT 2 2 eAMEINTEBY, e d, FEOMBLEREEZ TEIBINL, @O R
HH, FHANREOBEDA ML ATIRBAT L2 L 2B L TWwh, BERICIEIMFICIER L T10
5100f5 DEED TRXAPHFFEL, MEEMOBEBTH LY = — 7 L VIEMHERET, ML R MR o TRX A
BINT %o Fer 3@ R EBHAMPEHL ETRIERFO TRX WA T AT L EHLPIIL TV,

X7 AETIVTTRXIENSAIDs THFE I N L BRBGITREN LB E 2R L7, £/, NAXMTHIE
SN LIRS R LT, BTICEAM 7z recombinant human TRX 29U &EEH Z R L 720 —
75, TRX & thioredoxin reductase 2SFLIE W OB MEIRBE COMWMICEE 2 E 2 R L Twb, Lo
L, AME O TRX LMD I T 2 FEHNEHOBEIZOWTIEH LTI TR,

(B )
NROFERE 2 LHICHTAEIMEHEZETLABEOF+ L FX T (TRX)BHIREZMHTL, W
D TRX D53 R IR JE R WA 2 FEPUEH & OBEZH S 22T 5,

(5 &l

#FHZ Enterococcus faecalis ATCC 29212 (E. faecalis) (A #EZEZK X ) t5) 2 M7z, E. faecalis
N a~xA v RO LW T, £ OBIRMZERIEREM A CTEEL LTHUYWONLRTH S, E.
faecalis % LB plate agar TH;# L, lysozyme & Triton X-100T4Hi# - itk L, @=L oSz b
&% extract & L72. TRX reducing activity (X Kit for assays of mammalian Trx (IMCO#%L) % HwWwT
fTo72o B MlEZFA L FF T ¥ (thTRX) ZEEPHE LTREHEZHE, HoNHRE, WS
@ TRX reducing activity 49 % rhTRX O TEIL 72,

[# £]
E. faecalis extract ® TRX reducing activity (& BEEAEAEPEIC EH L, 54 ¢/mlTix50ng/ml @ rhTRX
\ZPE#$ % TRX reducing activity # 7~ L 726
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TRX reduicng activity of
Enterococcus faecalis extracts

= DN W ks Ot O
o O O O O O

TRX reduicng activity
o

1 5 10

Enterococcus faecalis extract (u g /ml)

(£ =]
Enterococcus faecalis ATCC 2921243 TRX reducing activity 2 H 3 5 2 & & Z DM ENIFE. TE

720 HIREHW IR 2 3EPU/EH %243 4 Enterococcus faecium WB200038 & UFLactobacillus salivarius
WB21®» TRX reducing activity D#IEZ17\vy, 15 OFLEER O TRX reducing activity & TR DJEA &
HAHWIIRT AEIEH 2T T 5. 72, THOHOKEIIIBE TO TRX DOEFRH - Wz R
50T, FLEEW O TRX % E. coli ® TRX I 2 HUATHEL, Hix OREENT TOTRXOFEH - &
WARTEZ 74T L T <,

[(EREE BIEHARREICBETEH0DH)]
=L
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L BFZERE - AR IE O Wi (B0 2 N2 b3 & OV4E sl 2L HEFEPH D HfE e
— MIC & 27—y EH Y — VB L OSEMICHT 2 Ba —

2. WHeEE L AR B R @ KEER KRR ERIR R A 7R

3. ILJEAFZEE 4

D e iy g - RERBEHR R PR iR R AR A 27 B
2) IGH EF g« RELX 2 SHIERITR Bl RARZE AR
3) AN ®Z Arig © KB L 2 ORI e B R AR A

4) A T ATIg « KB K 2 DR B g AR AR A

5 MR I g« REL X 2 DRI B e R A A
6) M FIiE g« KRB X 2 ORI e f R A8 B2
7) MH 5 A - BEAY — OB B i AR AR A 1

4. BhREAH ¢ 65,000M

5. HiFNE
(AROE R - HHY)

HARIZBIF 2 Il 02K FISH— S 72 AEHPH & v 9 b D1320~65m% O R IR R A HE 17 3 4 -
JCCLS D LA #HiPH (CRIs) 25 525, TNUANDERIBIZIZFE YT L d0E R, T2, HEHEIC
B2 EAORRNIEL , RELDEEZIEEEEKRLETLILIRETH L, 2 TIHRZZEEZHNER
1258 ~100 2 BT AR - SERBIO A LB 2 T L 720 TOHGADOHRIMEDOREEMELTH I LR b
CIIREBHEDSE L e DML Ny — > 2R 2HME L

(5 &
x5 0 KX A DR B R I AR S 724k 58 ~1087, 31,106 A (B1E15365A, 2k
15,741 N), B & O H AREEEBRAALHER; 7 2 JCCLS @ C-RIs D3 HEMA 6,345 X (BH2919A, etk
3426 \) & L7: (REERFRAILMPFEAZHE * No869) .
AR 2B X OER %258 ~645%, 65~69%, 70~74i%, 75~79i%, 80~84i%, 85~89% B LU
90~108 2 J@HIMbL L 720
SHRIEEIEHEZHFICB W TEEEIKE S NS MERAS HH B L OCRP 2 &4 A b @A 250HH & L7z,
1) PREDETEE DS LV Z DO hRED T
Aok BB TR IE D Z Y P& SIS 5 720102, BRIML LK o BE T — & 2 5 EEHIL (box-cox Z8#t),
YIWiE % 2.6SD &3 5 20 KKAEIWF L T 5 /zmean, 23SD (P =001) X ) Wifl1%dH 5\ iZH 2%
LRIV E UTzo TLIRBAN SN2 7 —2 X D 1EBEE LT — 2 2l L, YIWIE22.6SD &3 2 RAEGIMT (710)
Xy, ETFRRME (1.96SD) %% L7z,
C O DF BV E M 5 720, AWFZED58~645% Dt gLfil & C-RIs D FL AR D 55~657% D H
Jufiti 2 FLER L 726
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2) PREDIMEGEE/ N5 —>

PRIl & AR IS & B BRSO 2 4TV, Z D slope 20 5 A% slope (slope/ HHYMil) % SR INEE By /8 7 — >~
DA % VK L 720
3) MEICk3EREEOEIREE

HILEHIPHO FFREZNAND T— 5 A REE LT, KBICBU AL R HBEEE & olgR%
AL 72,

(# £l
1) FREDETEE S LU Z DO hRED T
C-RIs O FEHEAR K D55~655% O h Il % GRMixT IR & L, P REBFESS~64m D W JLfifi & Jhig L7z Fikic
(& 2 BB TR (1, AR, SIHHE) X DA SN ERZE) (SD) & v, HULfE £ 1.96SD 2%
HER LGP THE L. ZORE, BMI329/33HH, «Mi330/333HH TENENEL - 720
2) hREOMEBEEN/NZ—>
DD % 753 B H Hb, Alb, Bt -SHEPREOEMEEOLHE Bt FibePRBOFHMO/MENTE
CHO, ALT, GGT, @¥4hn % 7w | o - o i
¥ 3 H : UN, CRE, Glob, LD, ) EaR
@Z 8 » 4 7w IHH:WBC,
MCV, HDL-C, &f#'H E |
72, MXERDLEA D v B | il s
BB VD PR 1 H | E s
N BT - 720 i A |
3) MEICkIEREBOLIREE
CRIs® ETFREZANL BEMHEOMEDEWIEHHEIZ Alb, Hb, UN, CRE, B X OGlob THlliZftEwZ
NOOHEIL RS L7z. ChEZ B B, Caz i ERE B X OREHH O 2 kifed
FIF—EORFEMUIMETH > 72,

Hon ]
YT -

I| g8

)
A F3
Ak -

2R
E

e

(£ %]

C-RIs DRENAL L 724858 % SLHEAR R D55~ 655 D Hi YLl & ARFFEIZ 51T % 58~64i7% D i Jefi 1355 %
EDBINW%DHHIZBWTT = PEZ ) WFIZEIRVRERTH o720 2O E XY ARMEITBIT LUk
HOBRENTEIRZ Y 2k Th o 72 Ll L 72,

HIEDONEZEE) 2 A5 & (X)) By — Y HE B XRS5 — 2 I H DA O IR 3
B ZR L7z, 29 LAHBIZCRIsO ETHRIEZ SN2 RFEHOF G R MENEZR L2, £
#E 13 Hb TiE58~647 D B THI20% (L10%) 7> 590~1085% TI1EH M THI80% (K 150%) &
LWz /R L7z BPEICHB L TRETIEWFNOBEICB W TREMHEOF G, 2 g
DT ORENV LN EZRBTLHEDTHo7. T2, EHOV 7 WIEH I IEEFHP 2 #8H T &
LIMHDH B Z AL 72,

ARG HEIFERIS L OSZMEE L TP REZ LI 2 I3 Il D §EPH () 28 E 22, 4
B OPRAEDIRDOMFE 2 HRIERZIT o TV E 72V,

[(EERXE]
#6600 0 AR L AR AMEXTHRE L
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1 WIS © A% AR L 75 43 2 I 2 1 LR ARG B 7 S B 2547 5 RSB e & 4R
LB

2. WEZEAUEE - BORINA] s - BERAEIRE AR B

) ZH & g PRI E HEEE i AEA T —Y 3 Vi
4. BhRia% - 80,000M

5. HuFWE
(ARDOER - Y]

AR, KB RFEOPAREIIER TETwd, 2hTORERIELREOYE, FAER & S KE
REDHBIPH L W ERFAVPZ LT &, Kk & BHE TRAEEIIN T 2 R B2 5 Uk 2 B 13% <
XAV RN &, RRAIBRRE DT 7 & B R MK RREE - IR OB - &R A 2 &AW
e Z L, FEFPONIKRO BN DPEL IND 2 EAx REEPLELCTWE, D720 BEDPLEHH
TR DI E Vo 2 BRE I L WIRRICH 5 EE X 0 EETORMT 7 OBIKRD, S, K
FRLEE AR S B DR R 2 HEMICL R, BFOALIRICH DR ) BEIHE I TD O
AL, 2013) 2%, BERELZBROERIZOVTITEE LN TV ARV, EHROBIGSHIRAE 17T 5 2 h
TOWARET 2MERIEEZT ISR R 5 2 LA TFRI N, WAREI AT ) BEIES RO
FEEEZWSPITT B 2 LI —HBHHEECOBRRELIZDO IR EER D,

t7iEA=1:p)
AN L 72 A RIE R (TR L, AR S R R R 23708 A S T 2 S B LY ORI £ TOHH)T
BRFRAETEOBRINE Vo 72 FETE TR I D o 70885 B L OEBRIRREZH O I T2 8 Th S,

(5275 i)
ZHRBNOREMENAL LGB ERA T — > 3 Y OFEME SR, HREKEHWT, WEKWIEY
b OHUFNH B DD AR L 78R & BERE SR D FEERIC O W T O Z FEh L 72,

(75 ik]
HAFHEDHD AL, BERESIRZAT o 7 MA R R A R 3114 (144%) LD dpo 70
H RIS O B EAMER 217, BHERICOW TN T 2NE 2O TH T T) —fbL 72,

[# &)

BRI ARG #ER T — ¥ 3 Y12k 8B 5 #7624 2 0 R IEMKZRA L, £
D) BH72% (EERILT7%) HSREIERELNT, ToHT, HULFHEPPAICBRL-REBEZHOF
HAHIX174 (236%) T, FEB, BEREICEDb-7-013114 (152%) Tholzo BEEIEICEDL S 25
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72HHE LT, [RANCEHEMSNTREOBINEL SNz, [RESLBEE RADMHKL Tdz], [—
RO EE CRBITIC R 572, [RADHEIT L TR0 HMERKEORIENRTEY, S4HE)T
B0EMPEZTWHERE] Tholzo MNWEHDFEIZI0~50KATH Y, —#kFl - FHHE oM L
CITEIM A #Z N ZENORBAERDSFEL EIZ6~10% T, SERMIIS~IIATIESDEDNH -7, A
(R L 723 MR 3 O AR 51340~ 70540 T, 50ilatik b % < 6%, RV TT0M M54 TRl ILA H o
720 MADOEHEMTIE, WHEERRIKLBUEZ L RNITRTEHMEIND D, RESBIKI VLA T
AP ERNZ LE R ) REOBEINSIILEENTWSEZ L) 027, BRETEOHH IO W
T, [EMOFHONBERG ORI EDR VI ZHERET L], [BERSHIIHET L L) I1E52 5],
[FIHBEORCZEES 2 ], [FAHEPAFLEZRE LR T VREZEIMHRICOL ], THEREL
CLEZHFLLFT L] CRANIIREIN, RELOHB X [EMOFMICFEESS] T, Zhiid
FIHBERREO R BTN 5 2 L SER LZTREMND D - 720 HEHRLETI, KioRhah R A i 72
PHIETELILIOWTIRMHTFORCEEE LZAET 5] [ & o= [FIHZ OHIW ) % 57l [
MASEIRICE 2 EL], BRREXETH 2281220 TIE [BRESEE 5% W] (AN L i
RoOME] [RANERKLEOBEROME] [HELOMKT] 25Z0F S, KRG A G253 B g 12
MbbIEoRUYSIZOVTIE, BRREICEHDb > HEMOIZIZTEENZOLERZEETEY,
OEHE LT [HIcE2 28] MFIEbEain] [FRE RS LE] M oEMMEL2 G L
72EbN] HFPFOEMEELE LS ELFE] LOENORY] 2387 5hiz,
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