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3. Research projects and annual reports

We have been focusing our research on the productive folding
of nascent polypeptides by molecular chaperones and protein
quality control mechanism for misfolded proteins within the

cells. Particularly, we have been devoted our activity on the
following four major research projects:

1: Functional analysis of collagen-specific molecular
chaperone Hsp47. We have succeeded in establishing
conditional knockout mice in which hsp47 gene is specifically
deleted in the cartilage, and revealed that Hsp47 plays
essential role in type Il collagen maturation as a chaperone in
addition to types | and IV collagens. We also found that a
small compound named Col003 specifically inhibited the
interaction of Hsp47 with procollagen in the ER, which caused
the down-regulation of collagen synthesis. This compound
thus may be promising as the therapeutic reagent for human
fibrotic diseases including liver cirrhosis.

2: Analysis of molecular mechanism of ER-associated
degradation.  We previously found EDEM1 molecule
(EMBO Rep., 2001, Science 2003), which recognizes
misfolded proteins through mannose-trimming of their
N-glycans and segregates them from productive folding
pathway to degradation pathway, so called ER-associated
degradation (ERAD). We also found a novel ER-resident
reductase ERdj5 (Science 2008), which associates with
EDEM1 and reductively cleaves the disulfide bonds of
misfolded proteins to facilitate the ERAD. This year, we found
alternative  degradation pathway for non-glycoproteins,
BiP/ERdj5 pathway, and showed that this pathway serves as a
backup system under the cellular stresses including ER stress.

3. Analysis of ER redox networks in the ER quality control
system. More than 20 oxidoreductases have been reported in
the mammalian ER most of which contain thioredoxin
domains with CXXC motifs for their enzymatic activity. We
performed the interactome analysis by cloning all of them,
making CXXA mutant of each proteins to stabilize the
interaction with downstream proteins, transfecting them and
immunoprecipitating the associated proteins followed by
identification by mass spectroscopic analysis. We found that
Erola and PDI make a functional and regulatory hub complex,
and successively oxidize other ER-resident oxidoreductases.
We also succeeded to analyze the mechanism of this
synergistic oxidation by Erola-PDI complex using NMR
analysis.

4. Functional analysis of a novel protein, mysterin. We
cloned a novel gene encoding a huge protein, and named it as
mysterin, which is a causative gene for human steno-occlusive
disease called as moyamoya disease. Mysterin with a size of
560 kDa contains ring figure domain, which causes a
polyubiquitination of misfolded proteins, and two walker type



ATPase domains. We also found that mysterin makes an
oligomer structure and figured our which domains are
necessary for oligomer formation. Thus mysterin is a novel
oligomeric AAA" protein with ring figure. We preliminary
found that knockdown of mysterin in zebra fish caused an
aberrantly oriented blood vessels during the development, and
would continue such functional analysis.
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3. Research projects and annual reports
Ribosome and RNA polymerase are central nano—machines
responsible for translation and transcription, respectively.
The understanding of biological phenomena as motions of the
nano—machines is termed “nanobiology”.
1) New model of abortive transcription

Abortive transcription is an iterative synthesis and release
of 2—15 base transcripts in the presence of 4ANTP. It works as
a regulatory mechanism of transcription initiation. The
molecular model for the transcription complex performing
abortive transcription, moribund complex, was built up for the
first time. It explains the previously obtained results of
protein footprinting of o -70, a subunit of E. coli RNA
polymerase, Exolll footprinting of promoter DNA, and
permanganate footprinting of promoter DNA. The proposed
model incorporates the weakened DNA- ¢ interaction and
backtracking. Combined with about 200 references in the
related field, a review on nanobiology of RNA polymerase is
being prepared.
2) New function of tmRNA
The survival of a bacterium in stationary state is one of the
most critical selection processes in evolution. We are
challenging to clarify a survival mechanism of E. coli by using
genetics and the newest tools of nano—manipulation in

combination. One of the sensors of amino—acid starvation is

tmRNA, encoded by ssrA, which is conserved in all bacteria.

14

We have identifled the several genes encoding
AAA+proteases are synthetically lethal with ssrA. One of
such lethality of AssrA A(clpP-lon) was complemented by the
presence of 20 amino acids, suggesting a new function of
tmRNA  to postpone the cell death with the amino acids
produced by protein turning over.

The 100S ribosome, the dimeric 70S ribosome, has been
suggested to be the hibernation form of ribosome, but there is
no convincing evidence. Conventional gene expression
methods are not effective in stationary state. We have been
developing a nano—injection technique to a bacterial cells on
the basis of nano—manipulation of a needle. We also reviewed

the field in the published paper 1.
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R BITRRBICELL T+ — VT 4TS, &b
ZhE 2 IRIE B RS 25 T TR B0 03 F- L7005 BEEH
DM T EEMEM IS D — D> THY, FEHITF
UORTE DR EAL, MR OB E LR L IZEDS.
FEBHOREE X, BELF L N IHEOREAEHERITE T
DINDEATITHIASNDN, TxlT N=TEFATTY
P2 (GalNAe), v /—A (Man), HHVIEIN—T & F
NI NP (GleNA)EF U R E R o', A=
VIR OERrF LV EELOMIZEREND O—FUal R
Bl %5 & (GalNAcal — Ser/Thr, Manal — Ser/Thr,
GleNAc B 1—Ser/Thr) Z RO BESICIEH L, ZNHD
FEMICBTL2HRELZMTIL TS, ZOH T
GalNAcal—Ser/Thr OEEA A T OHEHIL, THILERE,
WP 0K 2 B 5 D b BRI 23 53 s T DA 2 L X Th
DLFNCELAONDI NG, AF UREH LG
ns.

DF o BRE B D & R BH AR BCIS 1T OBE Es B i% R
UDP-GalNAc: polypeptide N-acetylgalactosaminyl—
transferase (LLFE GalNAc-TIZXVfitfi s, Zof
FITEMTINTL 20 FEEBD K ERBRF7 73
—%BR TS (Fig. 1) 2%, ZRE0DOT AV FA LOHEE
XELEHONITRo TR, A IXZINETIZ,
GalNAc-T9, ~T17 #7/Rr—=7L, ZHDHARR R R
BICH BT A2 ELTE. 2022007 AV A A
I, B SR TE
WEDLETF
— 7N DORIF
SNT=TIE
PR CE
FfH, in vitro
T OB FE IS
HERIFEAL
BHshT,
A TR
FRAT (3 A8 8 C
W77~
7IV—IZ)@
3 5. —FT,
OV T 77
U— 3tk o

Enzymatically inert subfamily

Fig. 1 A phylogenetic tree of human
GalNAc-Ts
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FANWTZZ /27 AMRITICEY, GalNAC-T17 B2 RHAh
— U ARKEFAM L WA ATREME M e S, 22T
F 21X GalNAc-T17 DB H =7 REIC DV TREM
IRRRFEEAT o T2
2) B7974vva®mH Wiz GalNAc-T 773U —D
WRENRERBIOEEMRIT
WAE, GalNAC-T 773V —DW K20 DT A/ F A LD
BEREMRAT 32 & h, AR LD, LU —EB D N1EM:
EERHOLNCENTEZ, LLeRD, GalNAc-T 77
IV —iF, AVICEB TR, BX O R R
BRI LD, 77— 2K OMREMAT XA TV
VY. Fk 413 GalNAC-T9, -T17 D Y ¥ 7773V —I10K
FTHT AP A LT L EUTHRERENT 21T - TE2AS,
LSEEEL, BT I97 49321815 GalNAc-T 773U —
D8RR e BERE MR IO F L.
3) PO EB MM EH Wi HHmEates
JV D RESL
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DT D&, BB L7 R A ~ o 43 I R 1
DBEBRDPVLETHLIEOMB AN H T, Foxld, 5
BRI EICE DN T2 A T #RTH2E
T, P19 AR A M O R LRI~ oS
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3) ZF DM DO-7 Y= REUSE S D% AR AT
BT 7740 am 0T, il O-ZVas REEgH o
BERERREAT 21T o7, A 4F FE I E 84 & R BE 35 0 % Bl
FER AT o7



2. AEEOHERR
1) MEESXCRBIZ2LAT UV EEHS KRR
GalNAc-T17 D REREANT
HEK293T (28175 GalNAc-T17 {22\, M4
%E’\Jiﬁg%ﬁﬁu\fﬂﬁ BREAT 21T\, LT OB L En A
7. () GalNAc-T17 MIANLJRHIEMED LY FThD
Z&. (D) MR IR B ORI THD GleNAc DR
KAFHIIZ GalNAc-T17 OFRBLEMAHEM T 5L, (D)
GalNAc-T17 DA = R A= AD—FEThHDH~ 7
ut/h‘%h—vm«xﬁﬂ%ﬁ CHIE T AL (v)
GalNAc-T17 IZLDZDFME AT =X LDUEHE N
RO Ol B ICEDY Y — NF RO FER & 5 i
ZF L ZRBORERIL GalNAC-TL7 IZEVIERRSND
LFURUER S, ~rut A h— A% U4
T OIWYIAREHITTHZEI2LY, ML N SR EE
DIRAFAZ L ADMERFIZEA G- § 52 L2 RELTND.
2) ¥F97 092 Az GalNAc-T 773IU—0
WRADREBEBLIOEEMRI
T—ER—ARBLVET T 7 v =2p 18 BEO
GalNAc-T TAYVHFALERIBLL TWDHZL, GalNAC-T8
L-T18 MENENSTEMH, BLU2EEDO AT/ EiR
FEATHIEERWELE. Fx iz iousbE&H Tl
ENEETDOT AP AL cDNA OI/a—=0T%5ETL
7o WIS, B LR ER Y Zb S, BT T77 402D
PTHIR (T 24 B RIS 1T 5% Bl % whole mount in
situ hybridization (WISH) JEIZLVAENT LT, D5 R,
ENENDOT AP A LTFFEA BRI ANF— /T
250D, FD%
<M, BELD
RO RIZHBL
T HENH LN
L7~ 7-(Fig. 2).
X51Z, GalNAc-
T18 1>\ Tix
FEBLINH 2R A
(AN 11k
JRIZBWTRER
WZERMNELD
LEORBA DL
fbxBlgE L.
PR Bl &
AT LI A,
i B A 1B o

LARNY A ) . - .

CE YL DR Fig. 2_ Expression of GalNAc-Ts in
. zebrafish embryos
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P19 M@ DRER Db I7 L, VT /A BETFIE R T
BN AL, MREERE RS E2 FENA VLN
TET. Fo2 0, VRS 28 3 IR RM i o> ¥4 i o JR R
CEZ, EEERERERLLZEHE TR R O
R SE R E2MSI L. ZRETOMBMI S LI
MbsR 1o I S3%, () 7I=rv&ka—hLE
I ETHEETS, () ARV AT DD
R T4 o 2 {5+ M A FA N, Gil) LF A
BICNZ T, /oF 7 FARERTEHS DAPT ZUs
35, (iv) SO RIZ FGF8 #WINd 5% D5k
taELY ATz, TORER, 3~4 B BITH IR 22 23 F AL
&N, 6 A HICIEXIER 2% Mﬁhé‘ﬁﬁx%ﬁf;ént ﬁ
YA 2 AL Ty T 4T IR BN L DRI

6 H B TIEk AR ~D SRR D Il _%)75)
boT, FUTRNIITEIE L e o=, L EXY, Bl
WHFETIE, P19 MBRIIRER DK Y50 LL T OIRE[H T,
B IR D b T DR DA Lo Tz,
4)ZFDMDO-FUad FEIEESH O REMR T
AIEE, BIOMIRAACREBETLHH O-7Va RE
WEHOMEES, BT T77 1o 2B AW TH A, Fxid
ZOREEREE OB R ICBE b AR BB R SR ISR
WTORKIZBRS B 3222 W2 LT, Fio, REEE O
FBREMBITHL, MICBW TR E 24ETD012%
L, ok coRAMOEITBEI N o7z,
DHENDL, ZOBEZENEITB W THBEET 2FARIE
Shiz.

3. Research projects and annual reports
O-Glycosylation is an important post-translational
modification of proteins, and is classified into several
types the
structures. We have been investigating roles of sugar

based on carbohydrate-protein linkage
chains with the linkage structures, GaINAcal—Ser(Thr),
Manal—Ser(Thr), or GIcNAcBl—Ser(Thr).

them, GalNAcal—Ser (Thr) is the most frequently

Among

observed linkage, and O-glycans with this linkage are
called the mucin carbohydrates since they are highly
The
mucin carbohydrate biosynthesis is initiated by a group
UDP-GalNAc: polypeptide
galactosaminyltransferases (GalNAc-Ts).

expressed in mucins secreted from epithelial cells.
of enzymes, N-acetyl-
GalNAc-Ts
consist of a large gene family with 20 isozymes in



humans (Fig. 1). Interestingly, GaINAc-T8, -T9, -T17,
and -T18 are catalytically inactive when assayed with
classical assay methods, while GalNAc-T9 and -T17,
which were cloned by us, are brain-specific isozymes
the

Based on these backgrounds, we have

and are biologically important for neural
differentiation.
focused on the functions of glycosyltransferases to make
O-glycan carbohydrate-linkage structures, and obtained
the following findings.
1) Roles of mucin-type carbohydrates in intracellular

membrane trafficking

Recent genome-scale analysis of HEK293T cells
treated with a high GIcNAc concentration demonstrated
that GaINAc-T17 is one of the genes upregulated, which
are possibly involved in the fluid phase endocytosis.
To assess its roles in membrane trafficking, we first
biochemically characterized recombinant GalNAc-T17
in COS7 that it
N-glycosylated, localized mainly in the Golgi
apparatus. We then suppressed the expression of
endogenous GalNAc-T17 in HEK293T cells using

siRNA. The suppression led to phenotypic changes of

cells, and demonstrated was

and

the cells with reduced lamellipodia formation, altered
O-glycan
glycoconjugates in the late endosomes and lysosomes.
endocytic  pathways that
macropinocytosis, but neither clathrin- nor caveolin-

profiles, and unusual accumulation of

Analysis  of revealed
dependent endocytosis, was elevated in the knockdown
cells. This was further supported by the findings that
recombinant GalNAc-T17 overexpressed in HEK293T
rescued the
Our data
provide the first implication that a subset of mucin-type

cells inhibited macropinocytosis, and

influences observed for the knockdown cells.

O-glycosylation produced by GalNAc-T17 is involved in
the control of dynamic membrane trafficking probably
between the cell surface and the late endosomes through
the
concentration as exemplified by the environmentally
available GIcNAc.

2) Comprehensive Analysis of GalNAc-T family in

macropinocytosis, in response to nutrient

zebrafish embryos
Recently, functions and endogenous substrates of
some of the GalNAc-T isozymes have been clarified.
The overall function of the family, however, still remains
We
that are catalytically

to be elucidated. have been

GalNAc-T9 and

investigating

-T17 inert
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To
carry out comprehensive analysis of the GalNAc-T

isozymes under the conventional assay conditions.

family, the expression of all the isozymes in zebrafish
embryos were investigated by WISH, finding that most
of the isozymes have characteristic expression patterns
in the embryos with most frequent expression in the
brains and the tail muscles. We then suppressed the

expressions of GalNAc-T18. Since it has two
paralogue genes, designated GalNAc-T18a and -T18b,
antisense morpholino oligos specific for each paralogue
was designed to suppress each paralogue independently.
Suppression of each paralogue gave similar
morphological alterations in the embryos, giving rise to
abnormal fin fold with cysts in some of the morphants.
This indicates that GalNAc-T18 is involved in tail
development in zebrafish.
3) A rapid and efficient method for neuronal
induction of P19 embryonic carcinoma cell line
P19 mouse embryonic carcinoma cells are pluripotent
cells, and can differentiate into neurons and glial cells by
performing nonadherent cell culture in the presence of
The method,

however, has several drawbacks that it takes long time to

retinoic acid (RA) to form cell aggregates.

differentiate into mature neurons, and that non-neuronal
cells occupy the majority of cell population after day 10.
To overcome these problems, we employed an adherent
serum-free culture in a laminin-coated dish. A
y-secretase inhibitor, DAPT, and a neural inducing factor,
FGF8 were included in the medium together with RA to
accelerate neurogenesis. The cells were first cultured
with RA, FGF8, and DAPT for 2 days, with FGF8 and
DAPT for the following 2 days, and with DAPT for the
With the new method, P19 cells efficiently

differentiated into cells with neurite-like protrusions

last 2 days.
within 4 days. Western blot analysis demonstrated the
expression of neural progenitor and neuron markers 2
and 4 days after the induction, respectively.
4) Analysis of other O-glycosylation

We investigated the expression and roles of glycosyl-
transferases that are involved in the formation of novel
O-glycosylation.
expressed in the brain, and that its suppression in

We found that the enzyme was highly

zebrafish embryos resulted in altered brain development.
This indicates that the enzyme is responsible for the
normal development of brain.
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3. Research projects and annual reports
molecular

We are studying two independent projects;
chaperones and ATP synthase.

Molecular chaperones

Bacterial chaperonin, GroEL and its co-chaperone GroES, is
best understood molecular chaperone, in which, according a
textbook model, unfolded polypeptide is captured and
enclosed internal cavity of GroEL/GroES complex where it
folds without risk of aggregation.
ATPase-deficient GroEL mutants that does not dissociate
GroES, we found that, in the rate-limiting intermediate of a
chaperonin reaction, the unfolded polypeptide in the cage
partly protrudes through a narrow space near the
GroEL/GroES interface. Then, the entire polypeptide is
released either into the cage or to the outside medium. The
former adopts a native structure very rapidly and the latter
undergoes spontaneous folding.

We named this new mechanistic model as “Tethering
mechanism” and revisited previous results from other groups
that have been taken to be important contribution for the
understanding of GroEL mechanism. We found, however,
these  papers many  misunderstanding  and
misinterpretations. Many previous works should be carefully
examined under the light of tethering mechanism.

However, using

contain

ATP synthase

FoF1-ATP synthase (F,F,) is ubiquitously found in membranes
of bacteria, chloroplast, and mitochondria, and synthesizes
ATP by the energy of proton flow driven by the proton motive
force. F,F; is also able to catalyze the reverse reaction, ATP
hydrolysis-driven proton pumping, which actually occurs in
some cases and conditions. F,F; is a motor enzyme composed
of two rotary motors, membrane integral F, which converts



the proton motive force into rotation, and water-soluble F;
which converts the rotation into synthesis of ATP. F; has a
subunit composition of asBsyde and acts as ATPase when
isolated.

In Fy, the central y subunit rotates inside the asfs-ring.
Here we report structural features of F; responsible for torque
generation and catalytic ability of the low-torque FyF;. (i)
Deletion of one or two turns in the a-helix in the C-terminal
domain of catalytic B subunit at the rotor/stator contact region
generates mutant F;s, termed F;(1/2)s, that rotate with about
half the normal torque. This helix would support the
helix-loop-helix structure acting as a solid “pushrod” to push
the rotor y subunit, but the short helix in F;(1/2)s would fail to
accomplish this task. (ii) Three different half-torque F,F.(1/2)s
were purified and reconstituted into proteoliposomes. They
carry out ATP-driven proton-pumping and build up the same
small transmembrane ApH, indicating that the final ApH is
directly related to the amount of torque. (iii) The half-torque
FoF1(1/2)s can catalyze ATP synthesis, though slowly. The
rate of synthesis varies widely among the three F,F.(1/2)s,
which suggests that the rate reflects subtle conformational
variations of individual mutants.

The proton motive force that drives this reaction consists
of two components, the pH difference (ApH) across the
membrane and transmembrane electrical potential (Ay). The
two are considered thermodynamically equivalent, but Kinetic
equivalence in the actual ATP synthesis is not warranted, and
previous experimental results vary. Here, we show that with
the thermophilic Bacillus PS3 ATP synthase that lacks an
inhibitory domain of the ¢ subunit, ApH imposed by acid-base
transition and Ay produced by valinomycin-mediated K*
diffusion potential contribute equally to the rate of ATP
synthesis within the experimental range examined (ApH -0.3

to 2.2, Ay -30 to 140 mV, pH around the catalytic domain 8.0).

Either ApH or Ay alone can drive synthesis, even when the
other slightly opposes. Ay was estimated from the Nernst
equation, which appeared valid down to 1 mM K" inside the
proteoliposomes, due to careful removal of K* from the lipid.
It has been known that isolated IF1, an evolutionarily
well-conserved mitochondrial protein, can inhibit the ATP
hydrolysis activity of F,F;. We generated HelLa cells with
permanent IF1-knockdown (IF1-KD cells) and compared their
energy metabolism with control cells. Under optimum growth
conditions, IF1-KD cells have lower cellular ATP levels and
generate a higher pmf and more reactive oxygen species.
Nonetheless, IF1-KD cells and control cells show the same
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rates of cell growth, glucose consumption and mitochondrial
ATP synthesis. Furthermore, contrary to previous reports, the
morphology of mitochondria in IF1-KD cells appears to be
normal. When cells encounter sudden dissipation of pmf, the
cytoplasmic ATP level in IF1-KD cells drops immediately (~1
min) while it remains unchanged in the control cells,
indicating occurrence of futile ATP hydrolysis by F,F; in the
absence of IF1. The lowered ATP level in IF1-KD cells then
recovers gradually (~10 min) to the original
consuming more glucose than control cells. The viability of

level by

IF1-KD cells and control cells is the same in the absence of
pmf. Thus, IF1 contributes to ATP homeostasis but its
deficiency does not affect the growth and survival of HelLa
cells. Only when cells are exposed to chemical ischemia (no
glycolysis and no respiration) or high concentrations of
reactive oxygen species, does IF1 exhibit its ability to alleviate
cell injury.
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3. Research projects and annual reports

We here in Japan are facing a multitude of problems caused by
the rapid growth of what has been termed the “super-aged
society”. The aims of our research are to improve the
morbidities that are characteristic of age progression and to
technologies that
comfortable quality of life (QOL) for elderly. To this end, our
laboratory has been pursuing the following research programs
using advanced technologies in molecular and cellular biology,
biochemistry, and genetic engineering:

establish  innovative can ensure a

1: Elucidation of the Biosynthetic Process of Hyaluronan and
its Application to Anti-aging Technologies

There are an increasing number of bedridden elderly people in
Japan with a loss of joint function due to conditions like
Hyaluronan (HA) acts as a cushion and
lubricant in articulating joints. It is an integral component of
the synovial fluid between joints, but becomes reduced by age
and thereby causes functional disorders. HA is a high
molecular-mass polysaccharide found in the extracellular
matrix, especially of that of connective tissues, and is
composed of repeating disaccharide units
N-acetylglucosamine (GIcNAc) and glucuronic acid (GICUA)
are linked together by alternating -1,3 and R-1,4 linkages
(Figure 1). Our laboratory discovered the first mammalian HA
synthase (HAS) gene and has been thoroughly investigating
the mechanism of HA biosynthesis ever since. Recently, we
succeeded in establishing an in vitro reconstitution system
using a recombinant HAS protein and developed a screening
system for compounds that have HAS activation potential. Our
future challenge
mechanism of HA biosynthesis and apply this knowledge to
developing innovative anti-aging technologies.

osteoarthritis.

in  which

is therefore to understand the entire
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2: Studies on Cancer Microenvironment Formation and the
Establishment of Therapies Targeting Cancer Stem Cell
Niches

Cancer has become the leading cause of death in our country
due to increased longevity, and as such the eradication of
cancer has become a social mission. Although it is well known
that uncontrolled cell proliferation leads to the development of
cancers, the precise mechanisms underlying metastatic tumor
progression and recurrence have not been fully resolved.
Cancer stem cells (CSCs) have recently been reported to exist
in many malignancies and have attracted remarkable attention
because they are believed to be the only cells capable of
initiating cancer growth. Because CSCs are relatively resistant
to conventional chemotherapy and radiotherapy, and because
they are closely associated with cancer metastasis and
recurrence, targeting them is now a primary goal in cancer
therapy.

CSCs, like normal stem cells, reside and maintain their
stemness within a specialized microenvironment called a stem
cell niche. Thus, strategies to limit their stemness and
malignant transformation must focus on the importance of
targeting this CSC niche. The main purpose of our research in
this domain is to identify the cellular and molecular cues that
govern the formation of the specialized CSC niche
microenvironment and establish novel therapies to induce a
state of cancer dormancy by controlling the niche.

3: Recent progress in our laboratory
We that
preferentially traffic to stromal areas formed within tumors in

discovered tumor-associated  macrophages
a manner dependent on an HA-rich tumor microenvironment.
To address the role of stroma-derived HA in macrophage
recruitment, we disrupted the murine HA synthase 2 (Has2)
gene in stromal fibroblasts using conditional gene targeting.
The Has2-null fibroblasts showed severe impairment in
recruiting macrophages when inoculated with tumor cells into
nude mice, suggesting a key role of HA in tumor targeting.
Furthermore, a deficiency in stromal HA attenuated tumor
angiogenesis and lymphangiogenesis concomitantly with
impaired macrophage recruitment. These results suggest that
stroma-derived HA serves as a microenvironmental signal for
the recruitment of tumor-associated macrophages, which are
key regulatory cells involved in tumor neovascularization
(Cancer Res. 70:7073-7083, 2010).

We recently generated Has2-null mammary carcinoma

model in MMTV-polyoma virus middle T antigen transgenic



mice (MMTV-PyVT Tg) to evaluate the role of Has2 in tumor
development. The isolated Has2-null mammary carcinoma
cells showed attenuated tumor growth in subcutaneously
implanted nude mice. Moreover, loss of Has2 in mammary
carcinoma cells drastically reduced tumor angiogenesis and
lymphangiogenesis. Taken together, our current findings
suggested the important roles of Has2 in tumor development.
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3. Research projects and annual reports

In African clawed frog Xenopus laevis, an anuran amphibian
species, fertilization involves a rapid and transient activation of the
egg tyrosine kinase Src in the plasma membranes. Pharmacological
inhibition of Src or expression of kinase-defective mutant of Src
results in a failure in the occurrence of events associated with egg
activation (e.g. transient Ca®* release) induced by sperm or other
parthenogenetic activation treatments (e.g. protease, hydrogen
peroxide). Reportedly, other species such as sea urchin, starfish,
zebrafish, and ascidian employ a similar Src-dependent mechanism of
fertilization, whereas mammalian species and newt, a urodele
amphibian species, do not.  Thus, our goal is not only to elucidate the
molecular detail of the Src-dependent fertilization system in Xenopus
but also to understand how such system has been evolved and sort out

during biological evolution. For the past years, we have shown that
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low-density detergent-insoluble membrane microdomains (MDs) of
Xenopus eggs may serve as a platform for gamete interaction and
subsequent Src-dependent signaling. Results so far obtained in our
study are: 1) disruption of the egg MDs with MBCD results in a
failure in sperm-induced egg activation, 2) tyrosine phosphorylation
of Src and PLCy, a substrate of the activated Src that is directly
important for 1P; production and transient Ca*" release, occurs in the
egg MDs, 3) a single transmembrane protein uroplakin 111 (UPIII),
another MD-associated protein, acts as a substrate of Src as well as a
target of sperm-derived protease that acts on the egg surface at
fertilization, and 4) sperm-induced Src activation can be reconstituted
by the use of MD fractions prepared from unfertilized eggs
(MI1-MDs).  Further experiments in this year 2012 demonstrate that
MII-MDs, but not MDs isolated from immature ovarian oocytes
(GV-MDs), augments the ability of sperm to fertilize eggs that are
treated with a specific antibody to UPIII, and that sperm-induced Src
activation and other egg activation events can not be reconstituted in
GV-MDs. These results suggest that gamete interaction involves
signaling from egg MDs to sperm and that oocyte maturation and/or
ovulation is an important process for the egg MDs to acquire full
competency for fertilization.
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3. Research projects and annual reports

Solid tumor growth in animals and in man is accompanied
by neovascularization called angiogenesis. New capillary
growth is elicited by a diffusible factor such as vascular
endothelial growth factor (VEGF) and fibroblast growth factor
(FGF) generated by malignant tumor cells. There is evidence
that overexpression of VEGF and FGF correlate poor
prognosis. We are investigating the molecular mechanisms
whereby VEGF and FGF mediate tumor progression.
Anti-VEGF antibodies (such as Avastin) have received much
attention lately for their ability to block tumor angiogenesis and
prolong the life of cancer patients. Neuropilins (NRP1 and
NRP2) are receptors for the VEGF family of angiogenesis
stimulators. Previously, it was shown that VEGFs act via
VEGF receptor tyrosine kinases, but it now appears that VEGF
activity is also modulated by NRPs, which have no kinase
activity. We focus on developing new antitumor agents, which
target the VEGF/NRPs and/or FGF mediated cell signaling in
malignant tumor cells.

FGFs and their tyrosine kinase receptors (fibroblast growth
factor receptors; FGFRs) play essential roles in regulating cell
proliferation, survival, migration and differentiation during
development and adult life. In cancer, FGFRs become
overactivated by several mechanisms, including gene
amplification, chromosomal translocation and mutations.
FGFR alterations are detected in a variety of human cancers,
such as breast, bladder, prostate, endometrial and lung cancers,
as well as hematological malignancies. Of the four different
human FGFRs, malignant progression by enhanced expression



or variation of FGFR3 is reported for bladder cancer,
melanoma and multiple myeloma. In a recent study, it has been
shown that the proliferation of bladder cancer and multiple
myeloma is suppressed by the inhibition of activated FGFR3
by the antibody binding to FGFR3 specifically or tyrosine
kinase inhibitor to FGFR3. These results reveal the FGFR3
activation correlates with the malignant progression, indicating
that FGFR3 may be an important therapeutic target in the
cancer.

More than 90% of esophagus cancer is squamous cell
carcinoma. The esophageal squamous cell carcinoma (ESCC)
is an invasive and progressive cancer. The percentage of
patients in which there is lymph node metastasis of ESCC is
more than 30% that is quite high compared with other digestive
tract cancers, for example 11.9% in gastric cancer and 10 % in
sigmoid colon cancer. The ESCC is well known to show poor
prognosis, and 5-year overall survival remains approximately
20% despite the use of multimodal treatments such as
extensive surgery.

Previously, we have found the expression of FGFR3 llic
isoforms in 86 % of the ESCC specimens tested by RT-PCR
was enhanced. Thus, it suggests that enhanced expression of
FGFR3 llic isoform may promote the malignant progression
of ESCC. In the present study, we analyzed the mechanism of
promoting malignant progression by enhanced expression of
FGFR3 Illc isoform.

The third important project of our group is to investigate the
molecular mechanisms of congenital disorders caused by
neuronal impairment. FGF regulates the survival and motility
of neural cells in vertebrates. Especially, loss of the function of
FGF signaling in the central nervous system accounts for many
hereditary and congenital disorders. We are actively studying
the role of FGF receptor 1 (FGFR1) and downstream signaling
cascades in Kallmann syndrome (KS).

KS is defined by the combination of hypogonadotropic
hypogonadism (HH) and anosmia/ hyposmia. Loss-of-function
mutations in the KS gene KAL2/FGFR1 account for roughly
10% of KS cases, leading to the autosomal dominant form the
diseases. The smell deficiency in KS is related to a defect in
olfactory bulb development, and hypogonadism is due to
gonadotropin-releasing hormone (GnRH) deficiency, which
presumably results from a failure of the embryonic migration
of neuroendocrine GnRH cells from the olfactory epithelium to
the forebrain. Clinical spectrum in KAL2/FGFR1 mutation
positive patients ranges widely from typical KS phenotype to
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apparently normal phenotype with fertility,
anosmina/ hyposmia only phenotype.
Our contributions in these research fields are expected to lead

including

to the development of regenerative therapies for neuronal
disorder patients, which are currently the center of attention, as
well as novel cancer treatments.

1.  VEGF-A induces VEGFR-independent signaling,
Neuropilin dependent Tumorigenesis.

Tumor-secreted VEGF-A is a crucial factor for tumor
angiogenesis and tumor malignancy. Besides the aspect of
tumor angiogenesis, there are reports to account that VEGF-A
may promote proliferation and survival of tumor themselves.
DIM1 cells, obtained from a metastatic squamous cell
carcinoma patient, secrete high levels of VEGF-A (1.4 ng/ml,
1x10°cells, 48h) in vitro. Indeed, DIMZ1 tumor highly induced
microvessels in vivo, and the conditioned medium form DIM1
cells stimulated growth and migration of human umbilical vein
endothelial cells (HUVEC). DIM-1 cells express neuropilin-1
(NRP-1), another receptor for VEGF-A. VEGF-A siRNA
treatment decreased VEGF-A secretion and the colony
formations of DIML cells in soft agar. However, VEGFR2
kinase inhibitor did not suppress the colony formations. SiRNA
for NRP1) suppressed the colony formations, too. These
results suggest that VEGF-A induces the survival and growth
of tumor cells via NRP-1 signaling. Further analysis revealed
that VEGF-A induced to from complex of NRP-1, GIPC-1,
and Syx RhoGEF. Indeed, VEGF-A administration activated
RhoA activity in DIM-1 cells. On the other hand, inhibition of
RhoA activity by C3 exoenzyme abrogated DIJM-1 colony
formation in soft agar. Taken together, these results suggest that
VEGF-A binds to NRP-1 and induces to form complex
GIPC-1 and Syx, resulting in activation of RhoA activity to
promote colony formations of DIM-1 cells.

2: Enhanced Expression of Fibroblast Growth Factor
Receptor 3 Illc Promotes Human Esophageal Cancer
Malignant Progression.

The expression of FGFR isoforms is temporally and spatially
regulated in embryos and in normal adult organs. Alternative
splicing of the FGFR gene has been implicated in
carcinogenesis. Switch expression of FGFR to mesenchymal
isoforms, enabling cells to receive signals usually restricted to
the connective tissue. FGFR3 has two different transmembrane-
type isoforms, FGFR3 Illb and Illc, which are produced by
alternative splicing and have distinctive ligand-specificities. In



normal tissues, Illb isoform is mainly expressed in the
epithelium, whereas lllc isoform is mainly expressed in the
mesenchyme.

In the previous study, we found the expression of FGFR3 llic
isoform was enhanced in the 86% of the human esophageal
squamous cell carcinoma (ESCC) specimens analyzed by
RT-PCR. However, it was unclear whether the enhanced
expression of FGFR3 llic is due to the switch expression of
FGFR3 lllb in the cancer cells or due to increased
mesenchymal cell population inflammatory infiltration to the
tumor region.

To clarify this, we performed immunostaining of tumor
sections and showed that FGFR3 Ilic was specifically
expressed in the human ESCC but not the adjacent normal
epithelial cell, suggesting that it is upregulated during tumor
progression. In order to further demonstrate the effects of
FGFR3 llic expression, we analyzed cell proliferation,
migration and invasion of FGFR3 Illc-overexpressing human
ESCC, ECGI-10. The effects of FGFR3 Illc overexpression
increased cell proliferation, motility, and
However, FGFR3 lllc- overexpressing ECGI-10 cells were
insensitive to exogenous FGF and the FGFR3 llic isoform
expressed in the cells was autophosphorylated in FGF
independent-manner. The high density of FGFR3 Ilic on cell
surface may induce the dimerization of FGFR3 Illc and induce
autophosphorylation. Alternatively, an unidentified FGF ligand
produced by the cancer cells may bind to the FGFR3 Illc and

invasiveness.

induce autophosphorylation. These results indicate that the
enhanced expression of FGFR3 Illc in human ESCC increases
the signals by inducing autophosphorylation of FGFR3 llic
and may promote the cell proliferation, migration and invasion
during tumor progression.

3: Anosmin-1 inhibits Growth Cone Collapse induced by
RGMa/Neogenin signaling.

During neuronal development, axons extend through
various sets of extracellular environments to reach their targets.
Understanding how axons grow along the proper paths to find
their correct target is a major aim of developmental
neurobiology. Anosmin-1 is an extracellular matrix
glycoprotein, which is defective in the X-linked form of
Kallmann syndrome. This disease is characterized by
hypogonadism due to GnRH deficiency, and a defective sense
of smell related to the underdevelopment of the olfactory bulbs.

In the previous study, we have shown that anosmin-1
promotes growth cone formation in the neurites in PC12 cells.
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Anosmin-1 has four contiguous fibronectin-like type 111 (FNIIT)
repeats and this motif is found in adhesion molecules such as
L1, TAG/axonin-1, and F3/F11. These molecules have been
demonstrated to modulate cell adhesion, neurite fasciculation
and neurite growth. Anosmin-1 FNIII repeats also show 40%
of homology with neogenin, which is expressed by growing
nerve cells in the developing vertebrate brain and has six FNIII
repeats. Neogenin is a transmembrane receptor for repulsive
guidance molecule, RGMa. Binding RGMa to neogenin leads
to growth cone collapse, thereby inhibiting neurite extension
and synapse formation. We hypothesized that anosmin-1 acts
as a soluble receptor for RGMa, thus anosmin-1 inhibits
RGMa binding to neogenin, resulting to promote growth cone
formation.

In this study, the role of anosmin-1 as an inhibitor for
RGMa-induced growth cone collapse was tested. First, alkaline
phosphatase fusion RGMa (RGMa-AP) was produced to
analyze whether RGMa-AP binds neogenin-expressing COS7
cells. After the incubation, alkaline phosphatase staining was
performed. Neogenin-expressing COS7 cells stain blue
following incubation with RGMa-AP,
RGMa-AP binds neogenin. Next, when anosmin-1 is applied
to the same incubation, the binding of RGMa-AP to
neogenin-expressing COS7 cells was inhibited, indicating that
anosmin-1 competed to RGMa-AP binding to neogenin. These

indicating  that

results suggest that normal anosmin-1 may act as an inhibitor
for the signal of RGMa/neogenin-mediated growth cone
collapse, contributing to elongation pathway of the olfactory
axons and the associated migration of GnRH neuron.
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3. Research projects and annual reports

Mucins are major components covering the luminal surfaces
of the epithelial respiratory, gastrointestinal, and reproductive
tracts, and are high molecular weight glycoproteins with a
number of O-glycans. We have been studying on the function
of these mucins with respect to tumor progression and
infection of influenza virus.

It is well-known that most of tumor cells are derived from
the epithelial cells. Since normal epithelial cells exhibit a clear
polarity, synthesized mucins are transported to be the apical
cell surface and become secretory or membrane-bound
glycoproteins. Upon malignant transformation, mucins are
transported to whole cell surface, and then some mucins are
secreted into tumor tissues and/or bloodstream of cancer
patients because of loss of the cell polarity of epithelial tissues.
It has been reported that patients with a higher amount of
mucins in their bloodstream have a lower 5-year survival rate.
However, little is known regarding the biological significance
of mucins.

Among various lectins in our body, galectin family, which

is known to increase under tumor bearing state, and siglec



family, which is mainly expressed on immune cells, are
supposed to bind to mucins. Binding of these lectins to
membrane-bound mucins expressed on tumor cells is expected
to start signaling and play a role in tumor progression. In
addition, binding of mucins to siglec family expressed on
immune cells may lead to down-modulation of immune cells
because many siglecs possess immune-regulatory motif. Our
aim is to develop clinical ways to overcome tumor progression
based on our researches.

As described above, siglec family may play a role in
immune-regulation, we are also studying on the regulation of
TLR-4 and T cell signaling by siglec-3 and siglec-9,
respectively.

The first stage of influenza virus entry to a host cell is
recognition of terminal sialic acids on glycosylated epithelial
cell surface molecules by the viral HA protein. To elucidate
the
characterize the influenza virus receptor from the epithelial

infection mechanism, it is essential to isolate and
tissues. Since the mucins contain a variety of sialylated
O-glycans, they may play a role as the influenza virus

receptor.

1: Biological significance of mucins produced by epithelial
tumor cells. Expression of mRNA in MUC1-introduced
HCT116 cells (MUC1/HCT116 cells) and mock HCT116 cells
was compared by DNA microarray. It is noted that expression
of urokinase-type plasminogen activator (UPA) mRNA was
elevated in MUC1/HCT116 cells. We also confirmed that
level of uPA protein was elevated in MUC1/HCT116 cells. In
addition, distribution of MUC1 and uPA was observed
immunochemically. They were co-localized in various human
tumor tissues such as colon, stomach, pancreas, and lung.
Invasion assay was also performed using Matrigel. The
invasion through the gel was enhanced in MUC1/HCT116
cells compared with mock HCT116 cells. To explore the
detailed mechanism of uPA induction, we further examined
the localization of MUC1-CD on uPA promoter region (NF- k£
B binding site ). Chromatin immunoprecipitation (ChIP) assay
using anti-MUC1-CD and anti-p65 antibodies demonstrated
the increased occupancy of MUC1-CD and p65, suggesting
that complex of MUC1-CD and p65 bound to the NF-«B
binding site and enhanced the expression of uPA mRNA.
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These results indicate that uPA is induced by expression of
MUC1, leading to enhanced invasion.

2: Functional analysis of membrane bound lectin, siglec
family, expressed on immune cells. Siglec-9 is a member of
siglec family and expressed on antigen presenting cells such as
macrophages and dendritic cells. We postulated that Siglec-9
might interact with glycoproteins expressed on the surface of
T cells during antigen presentation. Siglec-9 recombinant
protein bound to the surface of various T cell leukemia lines,
Jurkat, Molt-3, and Molt-4 cells. Siglec-9 binding proteins
were isolated from Molt-3 cell lysate and subjected to
SDS-PAGE and Western blotting. Two proteins with
molecular weights of 28 and 31 kDa were detected and
identified to be prohibitin-1 and-2 by MALDI-TOF mass
spectrometry. Siglec-9 bound to prohibitins in a sialic acid
independent manner. Mutated Siglec-9 with Arg120 changed
to Ala lost the binding activity, suggesting a specific ionic
peptide-peptide interaction. Prohibitins were induced in mouse
T lymphocytes in response to stimulation with PMA or
anti-CD3 antibody and their expression levels were peaked at
48 h after stimulation. A considerable part of induced
prohibitins were expressed on the cell surface. Prohibitins on
the cell surface were colocalized with CD3, suggesting that
they are relevant to TCR-mediated signaling. ERK1/2 was
phosphorylated in Jurkat cells and preactivated T lymphocytes
on treatment with anti-CD3 antibody immobilized beads,
whereas phosphorylation of ERK1/2 was markedly diminished
with  anti-CD3

indicating

on treatment antibody and Siglec-9

co-immobilized beads, that engagement of
prohibitins with Siglec-9 inhibits ERK1/2 phosphorylation. In
parallel with inhibition of the ERK cascade, IL-2 and INF- ¥
production were markedly decreased in Jurkat cells and
preactivated T this

lymphocytes, respectively. Thus,

interaction may be used as a useful immunotherapeutic target.

3: Analysis of human influenza virus receptor. MUC1cDNA
was introduced to a human lung epithelial cell line, A549 cells
(MUC1/A549 cell) and infection of human influenza virus
(Panama, PR8) to MUC1/A549 cells and mock A549 cells
was compared. Binding of these viruses to the cell surface was
visualized using biotin-labeled viruses. Viruses bound to the

cell surface uniformly and no difference was observed



apparently between these cells. Lysates of theses cells were
subjected to SDS-PAGE and Western blotting. Binding of
viruses to the membrane was examined. It is noted that MUC1
was a major band detected with biotin-labeled viruses, and
production of viruses was elevated in MUC1/A549 cells.
These results indicate that MUCL1 play a role as an influenza
Virus-infected MUC1/A549 cells were

obtained at various times (1~22 h) after infection and the cell

virus receptor.
lysates were subjected to SDS-PAGE and Western blotting,
followed by detection of MUC1. Molecular size of MUC1 was
changed to apparently higher one, probably due to removal of
sialic acids expressed on MUC1, which started at about 6 h
after infection. This fact was paralleled with the time schedule
that produced viruses started to be released from the cell. We
also investigated signal transduction after virus-infection. No
difference was observed between MUC1/A549 cells and mock
A549 cells with respect to the phosphorylation of ERK1/2 and
p38. Phosphorylation of Akt started to be elevated at 5~6 h
after infection similarly in both cells, but the level in
mockA549 cells was significantly higher than that in
MUC1/A549 cells. It is well-known that phosphorylation of
Akt the
virus-production is relevant to apoptosis. Thus, it is under

down-regulates  apoptosis  and level of
investigation about the relationship between MUC1 and

phosphorylation of Akt.
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AR B MG OHERFICHEBET S (N. Nakamura et al., J
Cell Biol, 131, p1715, 1995), F7=JcIZul ~ 7= M HHE 5o 40
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3. Research projects and annual reports
Research Projects

During the development of embryo or tissues, and
cellular differentiation, the cell has to acquire polarity to
deliver cell adhesion molecules and inducing factors to
specific directions. The cell also has to acquire front and rear
polarity while its directed movement. Secretory pathway plays
important roles to enable the polarization of cells by regulating
the delivery of proteins and lipids. The Golgi apparatus is
especially important core organelle in the secretory pathway.
Thus, the structure, function and location of the Golgi
apparatus play essential roles to support proper polarization of
the cells (Fig. 1).

The secretory pathway has to be activated to support
active growth of the cells. In fact, we have shown that the
Golgi apparatus is a target of the growth signal transduction
and cell cycle control pathway to enable the control of the
activity of the secretory pathway by the growth signal. Golgi
apparatus receives the growth signal via ERK pathway and
also the cell cycle control signal via CDK pathway, and
changes its shape and location in the cell. Conversely, these
evidence suggest that Golgi apparatus functions as a platform
for the signal transduction pathway of cell growth and cell
cycle control and the information of the activity of the Golgi

apparatus provide feedback to the signal transduction
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pathways (Fig. 2: N. Nakamura, et al., Curr. Opin. Cell Biol.,
2012).

As described above, the structure and the function of
the Golgi apparatus are suggested to play active roles for the
regulation of the cell polarization and cell growth. However,
Under this
circumstance, we are trying to elucidate the regulatory
mechanism of the structure and the function of the Golgi
apparatus to understand how Golgi apparatus control cellular

the regulatory mechanism remains obscure.

polarization and movement.

Recently, we have been focusing on the structural
analysis of GM130 molecule and the developmental analysis
of GM130 functions using zebrafish as a model organism.
GM130 is a cytoplasmic peripheral membrane protein (a
Golgi matrix protein) localized at the Golgi apparatus that was
found and reported by Nakamura et al. on 1995 (N. Nakamura
et al. J Cell Biol, 131, p1715 1995). It binds to p115 and
GRASP65 and plays essential role for the cisternal stacking. It
also plays an important role in the regulation of cell growth,
motility and polarization. Therefore, the analysis of GM130
and its binding proteins will provide key information to
understand the regulatory mechanism of the Golgi structure



and function and also the mechanism for the regulation of
cellular functions by the Golgi apparatus.

Annual report

(D Native PAGE analysis of the purified recombinant GM130
tagged with MBP or His-tag suggested that GM130 forms
a tetramer. This was confirmed by the result that GM130
complex with 4 different tags was purified from the E.
Coli extract in which 4 differently tagged GM130 was

By

transmission electronmicroscopy revealed that GM130

co-expressed. atomic force microscopy and
forms a rod like structure or Y-shaped structure of
~150nm length (Fig. 3).

@ Zebrafish orthologue of GM130 (DRGM130) was
identified, cloned and sequenced. In situ hybridization was
performed using the obtained cDNA as a probe. GM130
was expressed ubiquitously with significantly higher
expression at prechordal plate at bud stage (Fig. 4A), at
brain, tail region of notochord and hatching grand at 24
hpf (Fig. 4B). When the translation of DRGM130 was
inhibited by injecting antisense morpholino oligo at 1~8
cell stage embryo, strong defect in the development of
head and tail region. These results strongly suggested that
GM130 plays essential role in the development of head

and tail region of the Zebrafish.
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biology mini workshop (Kyoto), Nov 12, 2012
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3. Research projects and annual reports

How the brain expresses a variety of neural function still
remains enigmatic. We are studying molecular mechanisms
underlying specific neuronal events that occur during and after
nervous system development, and also trying to understand a
genetic program that globally governs the circuit formation in
the brain. To approach these problems, we employ a small
brain of Drosophila, which comprises 10° neurons, only a
millionth of the human brain. Our research, based on the
analysis of the mutants that show either a behavioral or
morphological phenotype, is focused on two themes
concerning neural circuit formation.

1:  Avrole for Hig protein in synaptic clefts.

The hig (hikaru geneki) gene, identified by a reduced
locomotor activity of the mutant flies (Hoshino et al., Neuron
1993), encodes a protein localized to the synaptic clefts in the
brain (Hoshino et al., Development 1996). The goal of this
project is to reveal roles for Hig and other matrix proteins in
the synaptic clefts. In addition, the absence of one of the
human proteins resembling to Hig is known to cause epilepsy,
mental retardation and brain malformation. Thus, we are also
interested in the functional relationships between Hig and the
human protein.

2:  Analysis of the mutants showing abnormal axonal
projection of olfactory receptor neurons (ORNS).

We have isolated several mutants in which ORN axons
projection patterns in the first-order
olfactory center, antenna lobe, in the brain (Endo et al., Nat.
Neurosci. 2007). The purpose of this project is to reveal
molecular mechanisms that regulate the precise axonal
projection of ORNSs by the analysis of the mutants and causal
genes.

exhibit abnormal

Annual reports

1-1: Hig localizes to the clefts of cholinergic synapses.

Hig distributes broadly in the synaptic region, but it has not
been clear whether Hig localizes to a specific type of synapses.
To approach this problem, we have examined the distribution
of several synaptic markers including acetylcholine receptors,
choline acetyltransferase and GABA receptor, and found that



Hig preferentially localized to the clefts of cholinergic
synapses in the brain.

1-2: A possible mechanism by which Hig localizes to the
clefts of cholinergic synapses .

Hig is predicted to form a complex with other proteins
because Hig contains several CCP (Complement Control
Protein) domains implicated in protein-protein interactions.
Identifying such a component of the complex would help us
reveal the function of Hig. We therefore decided to search the
mutants exhibiting a reduced locomotor activity, a phenotype
similarly observed for hig mutants, and found two mutants
named dig and higl. Notably, Hig disappeared in the synaptic
regions when dig was mutated. This indicates that Dig is
required for Hig localization to the synaptic clefts. Antibody
staining revealed that Dig localized to synaptic regions, but it
did not precisely colocalize with Hig, suggesting that both
proteins may interact indirectly, and form a large protein
complex in synapses. Immunoprecipitation experiments
indicate that Hig and Dig certainly form a protein complex.
The fact that Hig in the process of transport is normally
present in the neurites of dig mutants suggests that Dig is
required for the localization or stability of Hig in the synaptic
clefts rather than for its neurite transport.

During rescue experiments, we found that Hig-GFP protein
expressed by a glia-specific driver recovered the locomotor
activity and longevity of hig mutants. Notably, Hig-GFP
produced by the glia cells is present in the whole synaptic regions.
This suggests that Hig protein, not only secreted from adjacent
synaptic terminals but also diffused over a long distance through
extracellular spaces, can be incorporated into the synaptic clefts.
Dig is also diffused to the surrounding synaptic regions. In
addition, the localization of Dig to synapses was not altered in the
hig mutants, which indicates that roles for Hig and Dig are not
reciprocal, and Hig is not essential for the Dig localization to
synapses. Collectively, we propose that Dig is first anchored to the
clefts of cholinergic synapses by unknown mechanism, and Hig
protein interacts with scaffold components including Dig to
localize to the synaptic clefts
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3. Research projects and annual reports

To explore the biological role of carbohydrate chains in the
process of nerve cell differentiation, I have carried out
characterization of the carbohydrate structure of glycoproteins
by comparing conventional PC12 cells with variant cells
(PC12D). Previously we showed that the length and content
of poly-N-acetyllactosamine chains obtained from the
membrane fraction differed significantly between PC12 and
PC12D, and also that NGF stimulation decreased the content
of poly-N-acetyllactosamine chains of PC12 cells, but had no
effect on PC12D cells. The isolated PL-GPs were analyzed by
SDS-PAGE and fluorography as well as the susceptibility to
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endo-B-galactosidase. The amino acid sequence analysis of
62kDa PL-GP quite resembled that of rat CD24.

CD24 is a GPI-glycoprotein that is anchored to the
surface of cell membrane. To characterize carbohydrate
chains on 62kDa PL-GP (i.e. CD24), the nitrocellulose based
microarray system on which partially purified CD24 was
immobilized, were applied. This assay revealed that CD24
had not only poly-N-acetyllactosamine chains, but also the
poly-N-acetyllactosamine chains were terminated with
O-blood type fucose residues, but not Lewis x and/or sialyl
Lewis x structures, for example. This microarray assays also
suggested that the reason for the less content and having
shorter poly-N-acetyllactosamine chains in PC12D cells
might be originated in less expression of CD24 gene in
addition to the less GnT-i activity.

To explore the role of CD24 in an infection of A-type
influenza virus, anti-serum against chicken CD24 was
constructed using some polypeptides that were different from
The

anti-serum revealed the chick CD24, which was isolated from

amino acid sequence from those of mouse, rat CD24s.

DT-40 cells, to be a membrane glycoprotein with GPI-anchor.
Recently I could develop the efficient method to conjugate

oligosaccharides with AlexaFluor 350.
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3. Research projects and annual reports

1. Rotary mechanism of V-ATPase

V type rotary H*-ATPase/synthase (V,V;) from Thermus
thermophilus, composed of nine subunits, A, B, D, F, C, E, G,
I, and L, has been reconstituted from individually isolated V;
(AsBsDF) and V, (C.E,G.liL;,) subcomplexes in vitro.
A3B3:D and A3B; also reconstituted with V,, resulting in a
holoenzyme-like complexes. However, A;Bs;D-V, and
A3Bs-V, did not show ATP synthesis and DCCD sensitive
ATPase activity. The reconstitution process was monitored
in real time by fluorescence resonance energy transfer (FRET)
between an acceptor dye attached to subunit F or D in V, or
A3B3D, and a donor dye attached to subunit C in V,. The
estimated dissociation constants Ky for V-ATPase and
A3B3D-V, were ~0.3 nM and ~1 nM at 25°C, respectively.
These results suggest that the A3;B3; domain tightly associated
with the two EG peripheral stalks of V,, even in the absence of
the central shaft subunits. In addition, F subunit is essential for
coupling of ATP hydrolysis and proton translocation and has a
key role in the stability of whole complex. However the
contribution of the F subunit to the association of Az;B; with
V, is much lower than that of the EG peripheral stalks.

2. ATP sensing system in whole nematode

Adenosine 5’-triphosphate (ATP) is the major energy currency
and is involved in many biological processes. The ATP
monitoring system of the single cell of living animal in
real-time can be helpful to study the relation between energy
metabolism and biological processes. The fluorescent ATP
biosensor ATeam, which has been reported to monitor free
ATP levels inside living cultured cells based on fluorescence
resonance energy transfer (FRET), was then introduced into
nematodes by microinjection and UV-irradiation method. It is
confirmed whether ATeam function in nematode cells using
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cultured cells derived from the transgenic nematode. The
ATeam expressed and worked in nematode cells. Their vulval
cells allowed detection of different ATP levels in the cytosol
compared to mitochondria. These experiments demonstrate
that ATeam is available for detection of ATP levels change in
nematode cells.

4. FERIwL

1. Kishikawa J., Fujikawa M., Imamura H., Yasuda K., Noji

H., Ishii N., Mitani S., *Yokoyama K. Expression of ATP

sensor protein in Caenorhabditis elegans. Microsc. Res. Tech.

Vol.75(1), pp15-19

2. Uner NE., Nishikawa Y., Okuno D., Nakano M., Yokoyama

K., Noji H.Single-molecule analysis of inhibitory pausing

states of V;-ATPase J. Biol. Chem. Vol. 287(34),

pp28327-28335

3. Kishikawa J., Yokoyama K.

type rotary H*-ATPase/synthase from Thermus thermophilus.
J. Biol. Chem. Vol. 287(29), pp24597-24603

4. Tritom NE., Okuno D., Nakano M., Yokoyama K., *Noji H.,

Mechanical Modulation of ATP-Binding Affinity of

V-ATPase. J. Biol. Chem. in press.

Reconstitution of Vacuolar

5. FEB IO
L,

6. HMFHE, VR Y T L%
BELLEH : IR ARRT SR ORTRBE. 554 [\ IR R 7e 2,
(& RErii, 12/29)

7. FERER

J. Kishikawa, K. Yokoyama: Reconstitution of Vacuolar
type rotary H—ATPase/synthase from Thermus
thermophilus. The 17th European Bioenergetic
conference: The Albert-Ludwigs—-Universitét,

Freiburg, Germany, 2012.9.15-20

FIE—, FERT, UL AL XA T2
V-ATPase > ADP FHEREHEOMREA, 25 85 Bl H A4 LS
SRS, BT, 2012.12.14-16

BRILGE, TR T, &)IE— QUi X HEERS 7
— X — DT RVX— (RO ATRENE, 5 85 [B] A A4
{baKE, @i, 2012.12.14-16

JFEIE—, FEIRT, BLgk: F20E V-ATPase D%
RE RAAL R AT V ZHWTZ ATP AR/ RS,
HAERT 2 LF —IFE2 5 38 Blatime, B,
2012. 12. 22-24



PR T, FIE—, BULEE: 4FEAE V-ATPase OD[AlH4
ITHBEIZR T B KT A S— G O&E], BARERT
FUF - S F 38 EEtiwma, Wb,
2012.12. 22-24

8. F DAL FIA

1. A& A D FHERAR

BEEWF e B RS0 B THEIE - BEREARNTIZ K 2 [E1HR
NFE—F—OREOMA  WFeARERE: Ml G

2. 2012 JBC best paper

FEHKFH L 3 23 The Journal of Biological Chemistry &&
2BV T 2012 4D best paper (TEITH -,

3. HUFINEEHIER RIS REO T Y v IR

BEIBANE R & U CSE LI Pl s 2 A5 S 2
T U U IS N, BT S BOEEDOELR,
BHICITE S 2 h o Tz,

53



BUNGENAF DRV ARRE

Laboratory of Protein Biogenesis

1. IEHE

B RPEINAF Y = R AW GEE TIL, HT- 725257 B
[BEE B8Oy A% OB L HEE R T TV D, E
AR B EEI TS G LR AR T ChDHE L I EIE,
DNA [ZEEIAEN mRNA ICELRON BB RICHE-T2
EZE T BRIARE S T 58Ik sTIELbID, X7
FFREHN T I RSN ZEH L T, BRI A diE 3%
Bl TRFR NI B MV <~ DX — L2 Dl Th b,
Z OB NTIRY — AONERIZB W CH#EIT 5, T2 T
T a—T 47 (TFHILHE) LT FRER T (FIARN) —)
Wb, Z T E OB T FREBIEEF.OICBD
THRRSI T, ARk 85 (polypeptidyl-tRNA) 0 7RY -~
TFREZIE, VRV — 2N O R FV S TIARY — A
DI TATL,

Foxid, TN, A THFRE O TR Y
RV —LEB R ERVRTFRNFE AT I ZITHEEAL
DO ARBDHNEE AL THEITT LD THLHEND AR
L. ZOIH7BRICEH L TWD, THGE ETEiK &),
BRI DB 7280 70 RWE Lz, BAREYIZIE, 2o
B OIS ~D W AR TREIRE —2— 2Ry
B SecA ORBHIEAITO R E SecM X0, [EF L7 ED
FARRE A~ DI FR A AR L TR AZEE YidC OFRER
TEATOREE MiM 728 2 L0515 T 5,

AR RE A R L CRAB TR BLEHIE T 2 nb0E=X
— BRI ITIRY — DR R DNER TR RV Sy S FE
HAEALTHRIZT L—X %205 TV ANMES| 28—
F5 . URY — AOINTHT-TRo— S5 EZ ST 4 Wk
LSO AN B e L OBEEZIT ENOOTEEIZIES
LCHIERIZT L —F 2T 2N EIN e HTND, ZDLH
IZLT mRNA ETOURY —L0E X251 &1, mRNA 4y
F-OREZLLEE LT OFIER BN ThNs, -8
ARAE—R MRS OHIEESZ T DT, FAERYXTF R EH
PEEEE D TR B L QLT BB R (T — VT TR0
JITEAL) ST SR D72 b DB BEAREHR TRV nEE 2
TWD,

Tk % 13, SecM 2 MifM D38 RUICKW /R LIz HT EFEE—[VARY
— AZEDFROAE — NGk R8O T I BEER S F K
O OENHPIRIEIZIVEBINDZENH D | — DB E
FERH T DR, SHITH RS T, HIRAY —R O
FHEEDY, KO — I Z L R E OB E , SLIRHEED
115 AR E OREREEEL TS e %

54

iR P MR
Prof. Koreaki Ito
B% T &6
Assist. Prof. Shinobu Chiba

BRLTWA, Al E8IEL L 7B O P E &
BL QWAL T HIEL TEEITE, ZOLH 7 E®
D FC, MM DA Al B8 CR7Z tRNA 2+ IckE AL
TWDRYATFRE) 1T B LR Z RBL T2,

Nascent chain biology

AR EEYRY— LN RILEE R
nascent chain-exit tunnel interaction

modulated elongation speed

feedback control

co-translational events in protein maturation
(targeting, assembly, folding

2. AEEOHERR

1) BHERMHE TV ANDOFRT : 3BRE N CO MY I8
B % B U7 FE R LA & - B IR A Ol B AT A
B PEDZLIZED | MitM =2 SecM DA Rl LBIEURY
— A, AT B D EBIEO E TG AR
HIEERLUTCE, KAWL, TNOLOT 0T 4 — ATHEA
T HINVRY — LN RNV B LS TEONB LR,
ViRV —AMNSEG IEES miftM mRNA O & 2 3R E
THEREEDTHE T MifM [X SecM Z2E DZNETIZHAS
NTWDBTLANT FRETERD  EELI-4EITEE D
BROEFT THFRMMET LA RIL TWAIEE WL,
ZOT VAN, ARIHZRIE LT R R BRAS AL AT &4
FAERT A7 I BERITNZ T, URY — A&tz
BB SN DIBMET B OERD P LEESN DI EZ R LT,
A ad BB T U BRS VR EA NSRBI AR Y — Ak
FNVNEBIK 20D VR Y — DDA FREEBIEME A BLE T
LI EAERIIHREOREDAT — T—HLMEIS
RNEEZ HITETZ, LnL., MitM OFIFROMi B2 5 1
FDLIENDONY R DHFTD polypeptidyl-tRNA 1L E
FRITIE QTR IBIZ D D LI LR B ATREME R E 082 B LT,
MitM ZFIER 3 BURY — LN H IEEHZE12k>T mRNA
D ZPAEEDPNE AL, TUROBEHLA LK T YidC2 OFHRD
RENDDIZD, MitM 1372 B IEEV A MRl Z 22z k-




T, YidC2 RIS DI ZfERL T Db DEE 251
E)O

Multisite arrest

Ribosome

2) FIERT L ANDEBRIZEI DAL A b MifM LRIERIC
SecM I IFIRRHE TV AN Z 328128 > T, XU 0B 5y
WAEREH R F SecA OFIFRFARIEITD, SecM BIENL 7 F v
Be 2 Do s L /G THY | F DA RE S Sec %
BEICEDEE RN GEZ T DET LV ARDMRERS L SecA DF
UK T2H7257, Sec IEEDIEMIME T4 HET VAR
fEL . SecA OFHER EH-Z2H726F, SecM OFHIRT L AR
R SO PR MIRBRS AL CORIEOE R THD,
IPMIEE L BT 51X 1 1T L AMRERICE 5950
FRBBHDHI, Tz 13 SecM DT L AMIERRIZIZE [ 1E0 120
ZC, SecM B AN FEORERM T/ RS 5352 %
FLNZL, AT A HED TWD,

3) XU NI BEROFEG: FxiTMEBANOE G FH

(polypeptidyl-tRNA) @ 2 {4 % “nascentome” EFE5Z L%

FEMEL . nascentome A X—203tRNA ZHEFFEEL QAL

R LT AR E#EHOBRIRAISE 7 IEEZRE LT, KB

F DAl 22 DF aT A — DA S—=PRl B A R FRIEDOZ &

% “sub—nascentome” &4 1), 2 ULV AF = A A in vivo FEhr L

KUK 7% V2 in vitro BIRRICE ST, X T ERED

O G EE LIRREE TR T ONE TN AT MGEI LT,
BEIZ, —RY72 pausing Zf¥o TRIRS D Z L RV E AT

UL EICSBAFIET HILE LD DODOBD,

3. Research projects and annual reports

We intend to develop a new area of research, which
might be called “nascent chain biology” by addressing a
concept that translation elongation speed is fine-tuned by
intra-ribosomal part of amino acid sequences of the translation
product as well as behaviors of the
extra-ribosomal part of the same nascent chain. We found

that some of cellular factors that facilitate secretory protein

by dynamic

export and membrane protein insertion are controlled by
regulatory nascent polypeptides that function in accordance
with this principle and are studying molecular mechanisms
and physiological outcomes of the regulation. Also, we have
developed an experimental method that enable us to visualize
cellular polypeptidyl-tRNAs, obligatory but poorly studied

intermediates in translation.
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This year’s accomplishments:
1. Regulatory  nascent
ribosome-stalling amino acid sequences provide a novel

mechanism to regulate the expression of genetic information.

polypeptides  encoding

Our previous studies have shown that two of these regulatory
nascent chains, B. subtilis MifM and E. coli SecM, are unique
in having two functional elements, with one region (the arrest
module) stalling translation and the other (the sensor module)
monitoring the cellular processes of membrane protein
insertion (in the case of MifM) or protein export (in the case
of SecM) by serving as co-translational substrates of the
respective machineries and thereby controlling release of the
translational arrest.

We found that elongation arrest of MifM is brought about
by species-specific interaction between the MifM nascent
polypeptided and the B. subtilis ribosome. We also determined
the positions of ribosome stalling on the mifM mRNA and
found that the MifM nascent chain provokes the ribosome
stalling by novel mechanisms that somehow lead to elongation
arrest at multiple, consecutive sites.

Whereas physical pulling force has been suggested to
trigger translocation-dependent release from the arrest, we
found that SecM contains a segment required for the arrest
release. Thus, regulatory nascent polypeptides appear to
contain a specific arrest release element that functions in
conjunction with both the arrest sequence and the N-terminal
localization determinant.

2. Although polypeptidyl-tRNAs are
components of translation, they have not been profiled in
cellular contexts. We developed experimental methods to
detect nascent polypeptides termed "nascentome”, making use
of the fact that they have covalently attached tRNA at the end.
We have started to profile E. coli proteome members with
respect to their translation elongation. Our approaches include
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in vivo pulse-chase "sub-nascentome™ analysis and in vitro
translation of each cloned ORF of the E. coli genome. Results
so far indicate that translation of a significant fraction of them
undergoes pausing, strong or weak.
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3. Research projects and annual reports

In the laboratory of Developmental Systems, the molecular

biological, cell biological and histological aspects of
organogenesis are being studied. The main targets of the study
are digestive organs and heart of the chicken and Xenopus
embryos.

(1) Smooth muscle layers of the digestive organs

Digestive organs in the vertebrates, the esophagus, stomach,
small and large intestines, have specifically arranged smooth
muscle layers important for the transport of food through the
gut. We are analyzing the effect of the epithelium on the
arrangement of smooth muscle layers in the embryonic
development.

(2) Localization of stem cells in the developing digestive

organs

o8

We are interested in the differentiation of stem cells in the
digestive organs. Stem cells exist in the epithelium of adult
digestive organs. However, the derivation and localization of
these cells during the development are not exactly known. We
therefore study the expression of stem cell-specific markers,
Lgr5 and Hariyl genes, during the small intestinal
development.

(3) Heart

Development of coronary arteries, which supply oxygen
and nutrients through the heart, depends on the entry of an
extracardiac rudiment called the proepicardium (PE) to the
primitive heart tube. We study mechanisms underlying the
entry of the PE to the heart, using an in vitro tissue culture
system. We also isolated PE marker genes, Thx18 and Wtl1,
and an endothelial marker gene Flk1 to study PE development
in Xenopus, which lacks coronary arteries.

Results

(1) Smooth muscle layers of the digestive organs
We analyzed the effect of the epithelium on the arrangements
in vitro the

of smooth muscle layers by cultivating

heterologous epithelial-mesenchymal recombinations.
However, the arrangement of the layers was not maintained in
in vitro culture. We also implanted in ovo the intestinal
The

epithelium successfully differentiated in the heterologous

epithelium into the presumptive stomach region.
region, and now we are analyzing the pattern of smooth
muscle layers.

(2) Localization of stem cells in the developing digestive
organs

We cloned chicken Lgr5 and Hairyl genes and made specific
probes for these genes. In situ hybridization revealed that
Lgr5-positive cells first appeared on day 15 of incubation at
the base of the villi. The expression became weak just before
hatching, and after hatching, the positive cells were localized
definitively in the crypt of the villi (Fig.1). Hairyl-positive
cells appeared earlier than Lgr5-positive cells and distributed
also in the upper parts of villi. We are now testing the
possibility that intestinal stem cells differentiate from the
Hairy1-positive cells located at the base of villi.

(3) Heart

The proepicardium (PE) enters the heart through its fusion to
the atrioventricular junction (AVJ) of the heart. To study
mechanisms that restrict the PE entry site to the AVJ we
co-cultured PEs either with the AVJ or with the sinoatrium



(SA), maintaining their direct contact (Fig.2). After 8 hours of
culture, the fusion of the PE to the heart segment, as detected
by the opening of the surface mesothelial tissue, was observed
at the site of contact. Importantly, the PE fused more
frequently with the AVJ than the SA. The results provide the
first experimental evidence that the entry site of the PE is
regulated by contact-dependent interactions with the heart. We
also identified
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3. Research projects and annual reports

We have performed the following three major research
projects relating to the organellar genomes in higher plants:

1: Production of transplastomic plants that are useful for
human beings.

2: Comprehensive studies on the molecular mechanism of the
male-sterility/fertility restoration system in radish.



3: Comparative mitochondrial genome analysis of Triticum
and Aegilops using alloplasmic lines of common wheat.

The first project aims at producing various transplastomic
plants that will be useful for human beings.
several transplastomic lines (containing genes like apx, ferritin,
etc...) have been produced using tobacco as a model plant and
experiments producing transplastomic crops such as tomato,

Currently

wheat and lettuce have been conducted.

The second project tries to reveal interaction between
mitochondrial and nuclear genomes using a male-sterility and
fertility restoration system found Genetic
variations in both mitochondrial orf138 and nuclear Rf genes
have been examined to reveal evolutionary aspect of the

in radish.

system.

The third project concerns the mitochondrial genome of
Triticum and Aegilops species. It
genome of some species
influences on the phenotype of alloplasmic lines of common

is known that the
mitochondrial in the genera
wheat. In order to reveal a mitochondrial gene(s) responsible
for the phenotypic difference between alloplasmic and
lines of common wheat, their complete
mitochondrial genome sequences have been determined using

the next-generation sequencer.

euplasmic
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3. Research projects and annual reports
Genetic diversity retained in populations is an essential
material for adaptive evolution and breeding of plants and
animals; species can adapt through natural selection to
changing environment, if they have sufficient genetic diversity.
Breeders of domesticated plants and animals can genetically
improve their materials by artificial selection on genetic
variability. Our laboratory is researching the methodology
for evaluation, maintenance and utilization of genetic diversity
in wild and domesticated animal populations. Our main
research projects and the annual reports are as following:
1: Effective population size in eusocial Hymenoptera with
worker-produced males

In many eusocial Hymenoptera, a proportion of males are
produced by workers. To assess the effect of male production
by workers on the effective population size Ne, a general



expression of Ne in Hymenoptera with worker-produced
males is derived on the basis of the genetic drift in the
frequency of a neutral allele. Stochastic simulation verifies
that the obtained expression gives a good prediction of Ne
under a wide range of conditions. Numerical computation
with the expression indicates that worker reproduction
generally reduces Ne. The reduction can be serious in
populations with a unity or female biased breeding sex ratio.
Worker reproduction may increase Ne in populations with a
male biased breeding sex ratio, only if each laying worker
produce a small number of males and the difference of male
Worker
reproduction could be an important cause of the generally
lower genetic variation found in Hymenoptera, through its
effect on Ne.

progeny number among workers is not large.

2: Application of BLUP selection to honeybee and bumblebee
breeding

Artificial selection on the Best Linear Unbiased Prediction
(BLUP) of breeding value has been widely practiced in animal
breeding. In this study, we extended this selection method to
apply honeybee and bumblebee breeding by taking the
haplo-diploid sex determination system into account. The
extension was illustrated with a small example of bumblebee
breeding.
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3. Research projects and annual reports

We have been focusing our research on the structural biology
of infectious disease. Especially our target is macromolecular
complex and we would like to reveal the interaction between
the infectious factor and human protein.

(1) Actin ADP-ribosylating toxin (ADPRT) such as iota toxin
from C.perfringens ADP-ribosylates Arg-177 of o-Actin,
inhibits actin polymerization and induce cell rounding.
Recently we resolved the first crystal structure of la in complex with
actin  and the non-hydrolyzable NAD* analog BTAD; however, the
structures of the NAD* bound form (NAD*-la-actin) and the
ADP-ribosylated form (la-ADP-ribosylated (ADPR)-actin) remain
uncertain. We found that ethylene glycol as cryo-protectant inhibits
ADP-ribosylation and then successfully captured NAD*-la-actin in
crystal. We revealed high-resolution structures of NAD*-la-actin and
la-ADPR-actin obtained by soaking apo-la-actin crystal with NAD*
under different conditions. The structures of NAD*-la-actin and
la-ADPR-actin respectively represent the pre- and post-reaction states.
Considering all the structures in each reaction step including
BTAD-la-actin as a transition state, the strain-alleviation model of
ADP-ribosylation, which we proposed previously, is experimentally
confirmed and improved. Moreover, this reaction mechanism appears
to be applicable not only to la but also to other
ADP-ribosyltransferases.

(2) We got crystals and collected the new diffraction data of
the PB2 middle domain (H1IN1) in RNA-polymerase from
influenza A virus. The structural refinement is going on.

(3) In sphingomyelinase, we reported the relationship of
the membrane binding and the magnesium binding at
side-edge site. We also reported the cofactor binding of novel
peroxidase DyP.

4. FRWX
Yoshida T, Tsuge H, Hisabori T, Sugano Y. Crystal structures of

dye-decolorizing peroxidase with ascorbic acid and



2,6-dimethoxyphenol.
FEBS Lett. 586(24):4351-6. (2012)

Oda M, Hashimoto M, Takahashi M, Ohmae Y, Seike S, Kato R,
Fujita A, Tsuge H, Nagahama M, Ochi S, Sasahara T, Hayashi S,
Hirai Y, Sakurai J. Role of sphingomyelinase in infectious diseases
caused by Bacillus cereus. PL0S One. 7(6):e38054. (2012)

Oda M, Takahashi M, Tsuge H, Nagahama M, Sakurai J.

Role of side-edge site of sphingomyelinase from Bacillus cereus.
Biochem Biophys Res Commun. 422(1):128-32. (2012)

5. EEHBLUMER

Kuzuhara T, Tsuge H. The tertiary structures of the domains
of influenza RNA polymerase.
Seikagaku. 2012 Sep;84(9):780-5. Japanese.

6. BIFEE. DURVILE
7L

7. FRHER

BRI ORTE, HESTHRER, BKZ O, HET L

T 7T AP U R UG S BER O IEZE AL
Z Ry ERES 2012.6

Hideaki Tsuge, Toshiharu Tsurumura, Masataka Oda, Masahiro

Nagahama Actin Recognition and ADP-ribosylation of C.
perfringens iota—toxin The 11th Awaji International Forum
on Infection and Immunity 2012.9.13

BETHH TXF =2 ADP U AR LRI T O AL

v 2 3 B S, EIE R AT RS, 2012, 11. 17
ARG, HE T

T TIAT D Er— A ) R—=P O T BEKERILE OMEICE
Y Bk 2012.12

R 5, BAEEG. BILk, BERE, BT

AV TNVZ YT 4 VARNAKR U A T —EPB2OXHRAE S A i i
B Bk 201212

8. TMOth4FiLEIA

LA 4

B & Hre s TEAIRIRERITIC L D
ADP U AR I UALTER ORI & Ry B RHARE OBFFE ) 324

JEA TR R AT TS AR AR & LT b B 1 K OV
FHPRIED PARG BLEANC L2 RIERIED FELAFIE) 44

SCHABFEE RS RIMRI E R (X I B4 e
EH i

SCEVBL AR MRIRAODFIE IR e SR 2 TR T
HHNARD BB R L OB RRAAAFZE ) iR

69

2. I HES:
2L
3. FIMET)
BCEEIRSCET SREENISEAT MG AR
P ERETRAT SRS e AT DA S —
AR S [EITEEYE169FAS AR
4 B ZERS R
4.
7oL
5.2 DAk
WoeRBM . & 2 UBIIREARS
BIRT BEKRME, 11/27)

5430 e k=

(ot



EMERFEDE
Lab. Plant Breeding

1. HIEHE

W OBERICBNTIL, THFE, mWEEEE Y —EE
B L72F EEEOEEENRHICEALTWD, 2
& ZUF 20 A ORI 7 Tk Fidy | 2 HEdE U7
FAHD 1o, PTERaUNTRIT S F, RO
KThole, ZOXIEMNEEDRAFTDHF, BHEIC
BWTIL, FEENORIC P, BT 28T 5 2 L 2R
O TEERBWEFFO, 21N F BREL fRICT DM
M OBRIIFE L U CHIREEE A RED H Y . FERRIC
ZORENR L OIEMO F AT S h T2, il
EIEMEARRMEIX ha v R T4 A LOBBEFICE -
THEIND, 2O—FHT, £ DEEENIC Z O/
RERNCKET D FMEEIE BB T FAE L, B S KRB
B U TRKBICRERT AW EINE, S ha U7
DBEET & EORMERIERE T O AEERIC L > TRE
SNhs,

O, MIREREE AT AR O P BERICHERIC
WA 20, 2 hary NI T75 ) ABLXOEES
ADOBET OWEEZ E L BB T2XLERDH D, Tl
FIRFC, Z OREMEARTRFRTERIE ORIL, Mk 5%
EI R R TOr7aR b—7 O ERFICHERA
T LN EBELRD,

ZOEIBREENS, Boa TR OFRE - FEX A 2
NZOWT, R hary R T OBEARRELR L& FNIZ
]9 B ORIV EIE AR T D01 & BRI R A2 TE L
T&7, TOME, 540 F TICHROEEEF A 250
KOMDBELT A Db EITEHNTHSL LK L T&E 72
ZEEHOLNIC LT, ElA A oV BEAMICA A
7 MR B2, REO N X A 22BN T
ERAERBLCE-ZL2WHMBIC L, ST,
A2 O—FWRTRENZBWTHES A 2 & LTRMEL
722 & B RBFIRIMIE SV TH LN Lz,

DX DT E R E 2 T & SICHEMER R
EIERICBIT 2 BETF O e, Ml E S L O
AHIRRE LT K D8 LD KEME AR 0 S BB S O i i ©
oD TN D,

1) XA 2 NZBT D47 TR TBR T & o km

(P orAY (4

Fox O—HEOFRIZE - T, 777 FTREMOERIC
BOWTEWERAMZRF A 7 7 BIEE R RS T O RIE
EER BN T SN Tz, — . ZhUTKHT B Rk IR
et b, B4, S 3B TEEICHE LT

INTH

70

R LWE B
Prof. Hiroshi Yamagishi, Dr. Agr

WHZEWREh-S2oH 5, BIfE, T bfetERERE
T OHHEE FABROMGAZED TN D,

2) vuA XFXFERAOEHBEEAI X DH LA

B RO B RS

BREA T TR RIS WEREE R oS, T
T FRHEMOBRICE O TR Z OEEFICFIHANES L
TWb, 2O &5 REEHINETINE 2 TR 25 72 DI,
LW EZBRRE T2 Z e RRABTHDH, £ T,
A XFRFEF Y L O TR Z EH L,
S AT DR DIEERTRREE 2 ZHGZ, b EH
W v YO ER R REEARRRRBE OB A D 5
LB, MRMEDOI Far R T 5 AoWEE
ENT T2 Z L2, RO A =X L EH 5N
LEXo2ELTWVD,

3) M ERRIC LD F A 2B L0 20RO

BA %

FHOERF, B KR L OB R BT & O ILFH
TaTxl MIBWC, ¥A a7 7 7R L
OB MEREN T T R & RO T 2 BB AR & OFEM
HERRLZ R T 2 MEMEARRRRATIC DWW MR E U &
LHEEARFMED A =X L ERI LTV D, FRENRD
HEMERFR B R CREBIZRBIT A b2 RY THEET
ZHALMCL, BHMLEOMSERFETHZ ik,
HEEARROFRERTEZFELLIE LTS, 61
AR & LT D MR EE R RS kT B Rk (RIS
FEHEET S & & bIC, TOBGFOMEAEIELZ A S 2
T35 L2 EHMICHEZED TV 5,

2. REEOHMEAR
1) A7 B AR & 2 s T 2 etk Rl S s 1
S A 2 DF 7T BRI E HEME AT % 2 etk RIE
BETIE, Z< OFEF - WEXA 2 NIHFHTH LN
BHOEMNIR>TWD, 0I5, REOHFEES A 20
D orf687 37 m—=1 7 ST, T E TR DRk
BT ARICAET DN T A A FHET DD
ERIBEITRY . Rt AT N, —FH, Ihb
2 DDMIBTEFFT- I WVIC L b BT, Rtk EIEHRE
EHETLEA aryPEEELEINEZ, 2056, 3—n
v ROBEELA 2L THD [raf(ar) PRk
FIEBR T OME IOV CEEIZR AN 2 Sz, B8
T OFER, 7 v A 3 T H— TEEORRERIE &S
FHERFFOZENHLICRY | ZOBEBFIFET L



T <, B V-V CREEAR TR BAE T ORE 2 i3 5
ZEBNRENT,

Z OFMERIEEE T E OO EERE L L 2
5.7 a g A 3y ORMEEEBE T orf690 Th 5 & H#E
EENTZ, EHITZD orf690 1%, T TIZHEES T
orf687 WY % Yetafk L ORIBIT/FAET D 2 LN S
M2 o712, orf687 DITEHTIL, orf687 &HALL L7tk
Fi¥ B2 b DD, FatEEMEHERE 2 FF2 22\ ppr #15
FD pprA B IO ppre N2 T DMIFEL TS, Zh
OAFEET HHEIBOES & 7 a XA 2D orf690 ¥ X
REDFEDOEIERY| L i LI 2 A, JaX A2
v ORMEEE S X, pprd, orf687, pprC B FEIET 2
RN F5 1T 2 B HE 7R BB IR A M 2 DS BRI 2 - 7
B, AELELOTHDZ ERHLMNTRSTZ,

2) vaAXFRAF LR OMBAAIZ L AH LW
KEMEARFR DB

YA XFAF L F Y ORITIER U 7o /AR Fa
O Z VT, R LSS 4 X (BC) £T%
MR L, AR L Z0%ROI b R 7O
BN THF T 21T o7z 2 A, 9 BB T
BREONY FebbERo¥—r &R L, 7THETH
RAIAMERE R DN R — 2 BR LTV, & 51T
ZOXH7I bary R TEETOEEITRE LR R
TH, BELTHRRIBZEINTND Z ER LR
STz, TDO—I T, BC, AU >\ THEM R 28I LTz
LA BELTHEERRE R THEEE . SHoric it
ZRIETHEEEPBO LN, ZOX 57k, oAk
CDFEREZFTETSH L L bIc, SHICRE LML HED T,
FERNREEATRREEZBRE L LD E LTnD,

Fo. ERROEMIMRE L Z0BNRIEFOI Fha v
RUT 7 AOfEEE, o7 7RO Fa v
RUTELHBT D012, Z<OT 77 FREWTI b
ay RUT 7)) AOEREREIEZRE Lz, bbb,
EANAHEFE D — OB TH DX ¥ VM T, ~TH
A, 77V BLIRTA a2 (405 1220 TI b
ay RUT DT ) AERTE=To T2,

3) AEEIIZ LD E A arB L0 20RO
B %%

T AORIAEREEATRD 5 B B ERA ST O KM
AR xS B R PERIEEA R D DNA ~—Hh — &A% L7z,
TTIHBOLNTWD~— 1T, KFE2H 582 ER
PEULDHLEDOThHHoT, 2T, 6O~ ——XY
S HICeMEEIEEE T LR <ESH L7 DNA v~ — W —% R
RLizEZ A, A 165 I T4a < FilH E R
NEIZEESNRV DN ~— I —RERINZ, £Z2TIO
~—H—0 STS L&D -,

71

—Ji. BUEE TOMET, 7 RAOFEHME L OB A
WEBWTIE, 2 hay RYTEB OV UEITB LW
atpl BAR T AL D EFRSNOFITIC L > T, 3% 7D
ARE TR SN TWD, 22 TINH3 XA TDI b
L RYT 5 ) AOREFERYZPE LT\ D,

3. Research projects and annual reports

In the field of plant breeding, F; hybrids have many genetic
advantages and contribute to the increase of worldwide crop
production.
cytoplasmic male sterility (CMS) is the most useful genetic
characteristic. Besides the practical importance of the CMS,
it is useful to study the interactions between nuclear genes and
mitochondrial ones from scientific view points, especially for
molecular and evolutional genetics. Thus, we have been
studying the CMS of various plants both in order to know the
evolutional processes and to exploit new breeding materials.
For the establishments of new male sterile materials, we are

For the efficient and stable F; hybrid production,

utilizing organelle genome engineering methods such as cell
fusion, and cytoplasm substitution.
1) Ogura CMS and its fertility restoring genes.

Ogura CMS found in a Japanese radish is the most important
one in Cruciferous plants, being used worldwide. We have
been studying the distributions and differentiations of Ogura
CMS gene, orf138. Whereas, we found that various wild and
cultivated radishes possess fertility restoring genes for Ogura
CMS. Hitherto, two fertility restoring genes were known.
One is orf687 in a Chinese variety, and another is Rft
distributed in Japanese wild radishes.
European radish cultivar, ‘Kurodaikon’, has a fertility
restoring gene different from both of orf687 and Rft. We,
thus, determined the DNA sequence of this new gene. From
the results we estimated the genetic processes in which the
fertility restoring gene of ‘Kurodaikon” was produced.

2) New male sterile plants derived from the cell fusion.

We obtained somatic hybrids showing male sterility between
Arabidopsis cabbage varieties
oleracea). It was found by the molecular analyses of their
mitochondrial genomes that the male sterile hybrids contain
the various novel genome structures of mitochondria.
Progenies of the somatic hybrids were obtained by successive
back-crosses with B. oleracea. So far, the pollen fertility was
investigated in the BC; progenies.
segregated into completely male sterile plants and partially
fertile plants. However, all the BC; progeny plants had the
identical structure of mitochondrial genome. Further

We observed that a

thaliana and (Brassica

The BC; progenies were



back-crosses and observation of pollen fertility are now
undertaken.

3) CMS of radish and eggplant by cytoplasm substitutions.
With the purpose to enlarge the numbers of CMS material
plants, we are analyzing the molecular characteristics of
alloplasmic radishes and eggplants under the collaborative
projects with other institutions.
male sterile alloplasmic lines both in radishes and eggplants.
By the studies of their expressions, it was suggested that they
of CMS.
Furthermore, we exploited DNA markers of fertility restorer
genes of eggplants.
the restorer genes and to clarify the mechanisms of CMS and
fertility restoration.

We found unique orfs in

are promising candidates of causal genes

The markers would be useful to identify
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3. Research projects and annual reports

Diversified microorganisms are able to colonize the
intercellular, and sometimes also intracellular, spaces of plant
tissues, without causing apparent damage to the host plant.
Bacterial endophytes and rhizobia have been isolated from
several tissues in numerous plant species. Many bacterial
strains have beneficial effects on plant growth and health.
Some beneficial strains of them are studied in terms of the
molecular mechanisms of establishment inside plants and their
functions well. We reported the full genome sequences of
such bacteria, Mesorhizobium loti, Bradyrhizobium japonicum,
and Azospirillum sp. B510. The genomic information provided
valuable insights into the life of the bacteria, including
information about interactions with host plants. We examine
the nucleotide sequences of the other related endophytic
bacterial strains genomes and deduce the symbiotic functional
gene repertoire in their genomes. Comparative genomics of
naturally occurring plant-associated bacteria have a potential
for providing information that can be used to develop
enhanced plant-microbe interaction.

Bradyrhizobium elkanii USDAG1 is a strain isolated from a
nodule of soybean cultivated in North Carolina, United States.
USDAG61 is able to nodulate having nitrogen fixation ability to
a soybean cultivar genotype rjlrjl, while it has a feature of
forming very few nodules to the genotype Rj4, and the
hydrogenase activity promoting nitrogen fixing energy has not



been detected. Two B. japonicum strains, USDA110 and
USDAG, has been completed the genome analyses, and all
their genetic information are available.  Although some
symbiosis properties of B. elkanii are different from ones of B.
japonicum, it is difficult to examine the differences at the
genomic level between them, because the B.elkanii genome
information is not shown sufficiently. Therefore we started
the genome sequencing of B. elkanii USDAG61. The draft
genome sequence consisted of two circular replicons of
8747987 and 101809 bp long. A symbiosis island 843 kb in
length was identified. Seven hundred thirty-six putative
protein-coding genes were assigned in this region, and the
genes including those related to symbiotic nitrogen fixation
were deduced.
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3. Research projects and annual reports

We focused on the maintenance mechanisms of DNA
variation in Plant species. We are interested in the following
three topics.

1) Evolutionary process of Centromere regions

Centromere is an important area for accurate chromosome
segregation but is also one of the fastest evolving regions in
the genome. By using Arabidopsis relatives, we are analyzing
effect of different centromeric sequences on the segregation
ratio. We made F2 plants with different centromere
organization patterns to analyse transmission rate of each

chromosome.
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2) Patterns of Transposable Element Evolution

In  Arabidopsis thaliana, transposable element
families were identified to have active transposability. We
analysed evolution of ONSEN family transposons. We found
wide distribution of ONSEN family and conservation of heat
activation among Brassicaceae.

several

3) Effect of Epigenetic regulation on Evolution

Epigenetic regulation can affect evolution patterns through
change of chromatin structure. We focused on imprinting
genes to analyse divergence patterns. We detected differences
in duplication numbers and conservation of gene structure
between epigenetically
regulated loci.

regulated and non-epigenetically

4) Evolution of nuclear transferred cytoplasmic genome DNAs

We analysed patterns of nuclear plastid DNA-like sequences
(NUPT) in several plant species. We found age dependent
degradation patterns and biased distribution of NUPTs among
species. The findings will contribute understanding of general
maintenance mechanisms about evolution of cytoplasimic
genome fragment after transferred to nuclear genome.
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3. Research projects and annual reports

We are interested in plant development and environmental
interactions. Currently, we have been focusing on the
following four major projects.

(1) Analysis of Phenotypic Plasticity of Leaf shape of Lake
cress

Plant can alter their development, physiology and life history
depending on environmental conditions. This fundamental
property is called phenotypic plasticity. The North American
lake cress, Neobeckia aquatic, shows heterophylly, phenotypic
plasticity on leaf shape. Typical habitat of lake cress is at
shores of ponds, slow-moving streams and other quiet waters.
In nature, the leaf shape of this plant depends on whether the
plant is submerged in or emergent from water. Submerged
leaves are usually deeply dissected and has needle-like blade,
whereas emergent leaves are generally entire with serrated or
smooth margins. This heterophylly is thought to be adaptive
response to submergence and increase the fitness in water's
edge environment where most of lake cress populations are
found. Despite the significance of this plant to study
fundamental mechanisms of phenotypic plasticity and
environmental responses in plants, the underlying mechanism
hasn't been investigated. We investigate the mechanism of the
heterophylly of Neobeckia aquatica.

In this academic year, we performed molecular phylogenetic
study of the lake cress because the taxonomic status of the
lake cress have been uncertain. Comparison of DNA
sequences such as rbcL and ITS from various species in genera
of Neobeckia and Rorippa clearly showed that lake cress
belongs to genus Rorippa. We concluded that lake cress
should be merged with Rorippa, and Rorippa aquatica should
be used as a binomial name instead of Neobeckia aquatica.

To understand the mechanism of the hetrophylly, we
performed expression analysis of genes involved in compound
leaf development by gRT-PCR and in situ hybridization. We
showed that the expression level and patterns of these genes



(STM and CUC) changed in response to varying environments,
suggesting that these genes are involved in the mechanisms.

We generated very simple mathmatical model which measure
length of leaf margin by using Turing pattern to reflect in the
leaf morphogenesis. We could reproduced the branch structure
of developing leaves of Lake cress.
(2) The evolutinary-developmental study on leaf shape

One of the most striking example of plant diversity is
variation in leaf shape. Kyoto is famous for breeding
vegetables, and some of the Kyo-Yasai (Traditional vegetables
in Kyoto) have weird shapes. Mizuna (Brassia rapa var.
nipponsinica) is one of the typical Kyo-Yasai, and has deeply
lobed leaves, while Mibuna (B. rapa var laciniifolia) , which
is developed from Mizuna by breeding in 19th century, has
entire leaves with smooth margin. We are interested in genetic
basis of leaf shape variation between Mizuna and Mibuna.

Mizuna and Mibuna were crossed, resulting in heterozygous
F1 individuals. F, plant showed intermediate phenotype on leaf
shape. F, population, which is derived from the F;, showed a
continuous range of variation in leaf shape, suggesting that
multiple genes are involved in determining leaf shape of
Mizuna and Mibuna. We are now developing molecular
makers that distinguish between Mizuna and Mibuna to
perform QTL analysis.
(3) Analysis of genome maintenance mechanisms of plants
Arabidopsis SOG1, which is unique to plants, is a master
transcriptional regulator of the DNA damage response. We
that SOG1 is hyperphosphorylated
ATM-dependent manner, and this hyperphosphorylation is
crucial for the transcriptional response, arrest of cell cycle and

found in an

programmed cell death after induction of DNA damages.
(4) Transcriptome analysis using next generation sequencing

Recent progress of in RNA sequencing technology
(RNA-seq) have provided a means for rapid characterization
and qualification of transcriptome. We developed a
cost-effective and high-throughput protocol for preparing
RNA-seq library.

We performed transcriptome analysis of tomato and wild
tomato relatives. The RXopJ4 resistance locus from the wild
tomato accession Solanum penellii LA716 confers resistance
to bacterial spot disease.
for fine-mapping and identification of candidate genes for
RXopJ4 locus.

The transcriptome data was used
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3. Research projects and annual reports
1: Effective population size in eusocial Hymenoptera with
worker-produced males.

In many eusocial Hymenoptera, a proportion of males are
produced by workers. To assess the effect of male production
by workers on the effective population size Ne, a general
expression of Ne in Hymenoptera with worker-produced males
is derived on the basis of the genetic drift in the frequency of a
neutral allele. Stochastic simulation verifies that the obtained
expression gives a good prediction of Ne under a wide range
of conditions. Numerical computation with the expression
indicates that worker reproduction generally reduces Ne. The
reduction can be serious in populations with a unity or
female-biased breeding sex ratio. Worker reproduction may
increase Ne in populations with a male-biased breeding sex
ratio, only if each laying worker produce a small number of
males and the difference of male progeny number among
workers is not large. Worker reproduction could be an
important cause of the generally lower genetic variation found
in Hymenoptera, through its effect on Ne.

2: A non-lethal sampling method for estimating the trophic
position of an endangered giant water bug using stable
isotope analysis. We propose a non-lethal sampling method
involving stable isotopeanalysis for estimating the trophic
position of the endangered giant water bug Kirkaldyia
(=Lethocerus) deyrolli (Heteroptera: Belostomatidae) in the
wild. Kirkaldyia deyrolli individuals were collected and their
d15N and d13C values were measured. The d15N and d13C
values of periphyton and particulate organic matter, the basal
food sources in lentic ecosystems of rice fields, were also
measured to estimate the trophic position of K. deyrolli. When
isotopic signatures of the whole body were
compared with those of their middle leg tarsus, we found

individual



strong correlations between them for both d15N and d13C. To
estimate their trophic position without killing individuals, we
constructed a regression model incorporating their middle leg
tarsus’s isotopic signatures and their body size as explanatory
variables. This non-lethal method revealed that K. deyrolli
showed great individual variation in its d15N which is a proxy
of trophic position, ranging from 5.60&to 8.11&. To evaluate
the negative effects of our non-lethal method on the fitness of
K. deyrolli, we examined how the removal of the middle leg
tarsus affected reproductive performance under laboratory
conditions. A comparison between the manipulated and
unmanipulated individuals revealed that the removal treatment
did not have any negative effects on female clutch size or egg
hatchability for males. In conclusion, stable isotope analysis of
the middle leg tarsus of K. deyrolli is useful for estimating its

trophic position without lethal or any negative fitness effects.

3: Herbivore community promotes trait evolution in a leaf
beetle via induced plant response.

Several recent studies have emphasised that community
composition alters species trait evolution. Here, we
demonstrate that differences in composition of local herbivore
communities lead to divergent trait evolution of the leaf beetle
versicolora indirect
Our field
community-manipulation experiments show that herbivore
the of

herbivore-induced regrowth of willows (Salicaceae), which in

Plagiodera through plant-mediated

interactions. surveys, genetic analyses and

community composition  determines degree
turn, promotes the divergent evolution of feeding preference in
the leaf beetle from exclusive preference for new leaves to a
lack of preference among leaf-age types. Regrowth intensity
depends both on the differential response of willows to
different herbivore species and the integration of those
the

herbivore-induced regrowth involves phenological changes in

herbivore  species  in community.  Because

new leaf production, leaf beetle populations develop divergent
feeding preferences according to local regrowth intensity.
Therefore, herbivore community composition shapes the
selection for leaf beetle evolution

regime through

trait-mediated indirect interactions.
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3. Research projects and annual reports
We have been setting our research theme on the functional
regulation of higher plant chloroplast.

Plants have photosynthetic ability to convert carbon
dioxide into organic compounds, especially sugars, as unique
feature. The photosynthesis in higher plants occurs in
chloroplasts which are comprised of multilayered membranes,
and pushes forward carbon dioxide fixation. Chloroplasts have
various regulation mechanisms of photosynthesis that is an
important function for plants. Particularly, we focus on redox
regulation in modulation system of higher plant chloroplast,
and have major two research projects as follows:
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1: Functional analysis of stromal thioredoxin family proteins
in redox regulation system.
The redox state of higher plant chloroplasts fluctuates widely
under light and dark conditions. In the light, reducing
equivalents are produced from photosystem and used to
produce the reductant NADPH. NADPH is further used for the
reduction of CO, in the chloroplast stroma. A portion of the
reducing equivalents is also utilized for reduction of stroma
thioredoxins. Thioredoxins transfer reducing equivalents for
regulation of thiol-enzymes, scavenging for reactive oxygen
species, or reducing equivalents transfer system across
thylakoid membranes. How stromal thioredoxins recognize
various target proteins in stroma, without being confused?
Arabidopsis thaliana have five groups of stromal
thioredoxins. We have focused m-type thioredoxin, a member
of stromal thioredoxin family proteins. T-DNA insertion lines
of m-type thioredoxin in A. thaliana were screened. The
trxm124 mutant showed the growth defect and the decreased
chlorophyll content, compared with the wild type. Now, we
analyze the cause of this mutant phenotype.

2: Physiological role and molecular mechanism of reducing
equivalent transfer system on thylakoid membranes in
chloroplasts.
In contrast to redox state control in stroma side, knowledge
pertaining to redox regulation on the lumenal side of the
thylakoid membrane remains very limited. We previously
demonstrated that a thioredoxin-like protein is located in the
thylakoid lumen and can function as a reducing equivalent
carrier to protein targets located in the lumen. In order to
function as a carrier of reducing equivalents in the thylakoid
lumen, a thioredoxin-like protein in thylakoid lumen side in
turn must receive reducing equivalents. These results suggest
that higher plant chloroplasts possess a reducing equivalent
transfer system which operates across the thylakoid membrane
from the stroma to the lumenal side. We analyze the
physiological role and molecular mechanism of the reducing
equivalent transfer system across the membrane.

CcdA, which is a candidate for this system, was examined
a contribution for reducing equivalent transfer assay in vitro,
using isolated thylakoid membranes. If both a lumenal
thioredoxin-like protein and CcdA protein function in the
same reducing equivalent transfer pathway, reduction of a
disulfide bond in the CcdA molecule should be promoted by
stromal thioredoxin. We demonstrated CcdA could be reduced,
in which a lumenal thioredoxin-like protein was reduced. In



this year, we have started the physiological analysis of the
ccdA deficient T-DNA insertion lines in Arabidopsis thaliana.
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3. Research projects and annual reports

Our research is focussed mainly epizootiology on
avian influenza (Al). We are analysing some properties of
Al viruses isolated from a few kinds of migratory
waterfowls flying from Siberia or northern China and
staying in the Kansai region, particularly Lake Biwa
during winter to clarify these isolates from an ecological
point of view.

We are also collaborating with few companies to
develop anti-viral activity-having useful products, that is,
we evaluate materials those were experimentally produced
by them, analyse mechanisms of this activity and search
their applications.

We are also collaborating with the Avian Zoonoses
Faculty of Agriculture, Tottori
University to investigate Al incidence in Viet Nam. We

Research  Centre,

are collecting many foeces and throat swabs from few
species of domestic fowls reared in that country to isolate
Al viruses, and serum samples from them to calculate
antibody titre to these viruses. e expect to get some
useful datum about not only contaminating situation of Al



virus in Vietnamese poultry industry but also threatening
level of human infection with this virus. Our research base
is the overseas research station “Friendship Laboratory”
opened by Nagasaki University in the National Institute of
Hygiene and Epidemiology in Ha Noi.
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3. Research projects and annual reports

We are focusing on cigarette smoke, which is currently
attracting attentions as an environmental problem, hence are
investigating to elucidate the effect of smoking on the
relationship between smoke and pulmonary immune cells,
particularly alveolar macrophages, and pulmonary epithelial
cells. Smoking has been shown to increase production of
active oxygen by alveolar macrophages, which induce DNA
damage in these cells, and it has also been demonstrated that
their immune functions such as antigen presentation and
cytokine production are impaired. It has been suggested that
these inhibitions in immune functions are related to the
incidence of smoking-related pulmonary epithelial cancer and



tumor cell proliferation, and we are investigating this
relationship and “making a science for smoking.” Since the
fact that immune functions are suppressed by smoking and
tumor growth, we are also investigating the mechanisms
whereby immuno-enhancing substances may act to restore
suppressed immune functions.

1: Study for tobacco smoke

The World Health Organization (WHO) reports that mortality
from pulmonary diseases associated with exposure to cigarette
smoke including respiratory infections, chronic obstructive
pulmonary disease (COPD) and lung cancers, has increased. It
has been suggested that these diseases may be at least partially
related to cigarette smoke-induced
pulmonary immune system. Cigarette smoke is a major risk
factor for pulmonary diseases. Cigarette tobacco smoke
particles are inhaled into the lung and reach alveolar space,
and then directly encounter Alveolar Macrophages (AM). AM
play an important role as the first line of defense in the
pulmonary immune system. AM phagocytize microorganisms,
produce reactive oxygen species (ROS) and play an important
role in immunological surveillance for the lung. In previous

impairment of the

studies, we demonstrated that tobacco smoking inhibits
immune functions such as phagocytic activity, antigen
presentation and induces DNA damage in AM. However, the
mechanism of inhibition of immune function in AM is not
well defined. In the aim of our study, we are investigating the
in AM
associated with DNA damage by cigarette smoke exposure.

2: Study for Natural products

(1) Jungle honey

Natural products are known to have biological activity, and we
have previously investigated the effect of natural products on
immune function. Honey contains various vitamins, minerals

suppressive mechanism of immune functions

and amino acids as well as glucose and fructose and is popular
as a natural food. There is a wide variety of honey (Manuka
honey, Pasture honey, Jelly bush honey etc), and the varieties
are due to components of flower sources. One variety, Jungle
honey is produced by the African wild bees (Apis mellifera
adansonii) in the virgin forest of the Nsukka district, Enugu
state of Nigeria. The bees usually have their nests (the honey
combs) inside the hollow of tree trunks. Jungle honey (JH) is
collected from timber and blossom by wild honey bees that
live in the tropical forest of Nigeria. This is used as traditional
medicine for cold, skin inflammation and burn wound but not
only health care. However, the effect of Jungle honey on
immunomodulatory activity is not yet found clearly. We have
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previously reported the effect of natural components on
immune system. Therefore, we are investigating the effect of
jungle honey on immune system and anti-tumor activity using
mice.

(2) Agaricus Blazei Murill

Agaricus blazei Murill has been traditionally used as medicine
in Brazil. Agaricus blazei Murill has been reported for
anti-tumor activity and immune activity. It is unclear how
Agaricus blazei Murill hot water extract activates the immune
system and anti-tumor activity. We have demonstrated that
extract of Agaricus blazei Murill activated immune functions
in mice. However, the mechanism of the activity of immune
functions and anti-tumor activity by Agaricus blazei Murill is
not well defined. Therefore, we are focusing on immune cells
functions associated with anti-tumor activity by Agaricus
blazei Murill hot water extract and its characterization of
effective component.
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3. Research projects and annual reports

We investigate the mechanisms of developing
hippocampus-amygdala
connections and the acquisition of neural plasticity in the
limbic system.

emotional memory in the
Furthermore, we aim to develop
diagnostic methods and therapeutic drugs for the relief of
epilepsy, anxiety, and mood disorders based on the
clarification of the mechanism.

Epileptic model mice and stress-sensitive model
mice showing anxiety, sleep disorder, and hormonal
homeostatic change were used. Our approach was to
check the symptoms of the models by behavioral and
physiological analyses and to clarify causal molecules by
histological and biochemical analyses. The topics of
research and the content were as follows.

1: Clarification of mechanism of epilepsy progression.

Amygdala-kindling model mouse shows symptom
which is analogous to secondarily generalized complex
partial seizures and a model of temporal lobe epilepsy in
humans, showing abnormal neural plasticity.  Using
kindled mice, we have found two molecules responsible
for epileptogenesis, a
We found there is also a growth
hormone signal system in the brain, and this signal system

growth hormone and a
sialyltransferase.

is deeply related to the development of neuropsychiatric
disorders other than epilepsy. We aim to clarify the
whole mechanism of growth hormone signaling in the
brain.

2: Clarification of the neural network function based on
emotions that sialylation controls.

We made a model mouse deficient in alpha 2,

3-sialyltransferase, which is the other molecule
responsible for epilepsy progression. The alpha
2,3-sialyltransferase  gene-deficient ~ mice  showed

emotional symptoms including an anxiety disorder, an
environmental adjustment disorder, sleep disturbance, and
We aim to find the
acceptor substrate of alpha 2,3-sialyltransferase and to

hormonal homeostatic disorder.

investigate the effects of sialylation on the development of
We identified
MRNAs  were

epileptogenesis and emotional symptoms.
that growth
down-regulated in the brain of alpha 2,3-sialyltransferase

hormone and Igfl

gene-deficient mice, in contrast with tremendous



up-regulation of growth hormone following epileptic
seizures. It promoted that ST3Gal IV regulates growth
hormon-Igfl signaling in epilepsy and anxiogenic-like
behaviors.

3: Effect of food intake on stress-sensitive model mice.

The stress-sensitive model mice showed growth
inhibition according with decreases of growth hormone
and IGF1 within the plasma. In this year, we evaluated
that a specific material, that was contained in specific
mouse foods, affected depression, anxiety, environmental
adjustment disorder, and activity. We aim to investigate
brain lipid metabolic mechanisms that were generated
from food and correlation of the metabolism with
emotional behaviors.

4: Clarification of inhibitory mechanism of epileptic
seizures with botulinum neurotoxin.

We investigated the delivery of botulinum
neurotoxins directly into the seizure focus of the brain to
prevent epileptic seizures using a model of temporal lobe
epilepsy. As a result, administration of the neurotoxin
into the hippocampus make seizures disappear in 50% of
mice with kindled seizures. We aim to investigate the
mechanisms about how the neurotoxin abolishes the
abnormal neural plasticity of epilepsy.
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3. Research projects and annual reports

Background and purpose of research:

The physiological reaction to stressors involves activation
of the hypothalamic pituitary adrenal (HPA) axis and the
sympathetic nervous system. Chronic activation of both
systems may increase a risk for anxiety and stress disorders.
Dysregulation of functional coupling especially between the
amygdala and other brain regions is considered to underlie
the production of pathological states of anxiety and stress
disorders. In the laboratory, the neural signaling which is
sensitive to acute and chronic stress has been surveyed in
the central nuclei, and how damaged neurons by stress can

be regenerated using experimental animals.

Research topics:
1) Development of the wireless system for measuring neural

signals in the in vivo and in vitro preparations,

N
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2) Neuromodulators to dysregulate neural communication
by exposure to stressors, and to promote regeneration of the

damaged neurons in the brain.

Annual reports:

1) Feasibility of the biosensors

We are now making and developing biosensors to measure
intrinsic changes in neurotransmitters and/or neuro-
modulators in the central nervous system in vivo and in vitro.
There are found drift and fluctuation in the measurement
to difference in electrostatic

system, probably due

capacitance in the preparations.
2) Estimation of neural degeneration in in vitro
experiments
To examine how neurons are degenerated under stressful
conditions, we tested electrical detection technique in in
vitro conditions using isolated neural cells. However, this
technique has not always issued data reproducible, which
shows further studies are required to improve our technique.
In another study using histological techniques, one
possible marker has been found which reflects degeneration
of neurons. From now on, we would investigate if this
marker may reflect neural degeneration caused by stress
hormones. Besides, regulatory roles of arachidonic acid

derivatives need to be examined in the stress response of the

brain.

3) Examination of frameless stereotaxic method in the
porcine brain

Stereotaxic mapping is essential for approaching the
targeted nuclei in the brain of the animals. Generally, the
stereotaxic instrument is used with the atlas, which has been
made in each animal. However, there is no practical map for
the porcine brain established. Since we have found

difficulty to make the framed-based porcine brain map, on



the basis of the external skull landmarks, we examined

frameless stereotaxic technique in the brain using the pig

(miniature pigs). By using the frameless technique, we have

successfully obtained coordinates for location of recording

somatic evoked potentials on the surface of the primary

sensory cortex in the animals. The frameless stereotaxic

method is useful for setting the stereotaxic coordinates in

the porcine brain (Joint research with Jichi

University).
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3. Research projects and annual reports

Many micro-organisms are surrounding of environment.
Some of them infect to plants or to animals including human,
and cause unique diseases to their host, but the others do not.
Some live in animal intestine and help food-digestion of host
animals. Or some have a role for host plants or animals
evolution. Microbes surrounding our environment interact
with their host, and make micro- and macro-cosmos in nature.

We are now studying the pathology, ecology, and other
basic researches of zoonses. We, especially, focus on
mosquito- and tick-borne diseases. Recently, arthropod vectors
are spreading their living places due to global warming. And
the diseases are becoming a great threat on world-wide public
health. In Japan, it is also urgent to establish the detection and
prevention system for these diseases. Now, we are doing
research on;
(a) Epidemiological study on mosquito-borne zoonoses in
Kyoto-City, Japan, and Guangdong province, China
(b) Developement of new diagnostic protocols and vaccine for
mosquito-borne flaviviruses
(c) Molecular biological study of mosquito-borne flaviviruses
(d) Epidemiological study on tick-borne zoonoses in
Kyoto-City, Japan
(e) Development of new diagnostic protocols for tick-borne
Rickettsial diseases

(1) Epidemiological study on mosquito-borne zoonoses in
Guangdong province, China:

We performed epidemiological study on dengue fever in
Guangdong province, China. We are now preparing two
related-papers, “Re-emergence of Dengue Virus Serotype 2, 3,
and 4 and Its Co-circulation with Predominant Dengue Virus 1
in Guangdong Province, 2010” and “Characterization of
Dengue in Guangdong Province, China, 1976-2010". We
collaborate with Dr. Chang-Wen, Ke who is one of the
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directors of Guangdong CDC, China, and with Dr. Jiang Shu.

(2) Epidemiological study on mosquito-borne zoonoses in

Kyoto-City, Japan:

We collected mosquitoes, which are the vector of many
mosquito-borne zoonoses, at several fixed observation points
in Kyorto-City, Japan. Although, we then tried to detect the
pathogens within mosquitoes, we did not get any signs of
infection of the pathogens. In this study, we collaborated with
Mr. Ikenaga, Miss Konno, Miss Sugie, the Kyoto City
Institute of Health and environmental Sciences, Dr. Nakaya
and Miss Yoneshima, Ritsumeikan University, and Dr. Nihei,
Asabu University. To establish the Mosquito-borne pathogen
Alart system, it is important to know the composition of
mosquito species in the environment. Because, a mosquito has
specific pathogens, in general. Therefore, in this year, we
confirmed the composition of mosquito species in Kyoto city,
especially Culex pipiens pallens and Culex pipiens molestus,
by using molecular technique. These mosquitoes are resemble
in morphology (It is hard to distinguish each other).
Therefore, we should differenciate these two mosquito species
by other system like PCR.

(3) Molecular biological study of mosquito-borne
flaviviruses:

Flaviviruses infection to the host animals, starts by
attachment of viruses to the cell surface receptor proteins.
However the detail mechanism of virus infection is still
unclear. To study the first event of virus infection, we tried to
identify the interaction partners of the virus envelope protein,
E, which locates at the host cellular surface. Mr. Igor
presented his results in this summer meeting of our
Department.

(4) Epidemiological study on tick-borne zoonoses in
Kyoto-City, Japan:

We collected ticks, which are the vector of many
tick-borne zoonoses, at several fixed point observation in
Kyorto-City, Japan. We tried to detect Rickettsia spp., which
cause a tick-borne disease, by a standard PCR protocol.

4. FERMX

Tag-El-din-Hassan, Hassan T., Sasaki, N., Moritoh, K.,
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Maeda, A., and Maeda, J. Reviw of diagnostic plaque
reduction neutralization tests for flavivirus infection. Vet. J.
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3. Research projects and annual reports
As well as humans, all human-associated animals, including
livestock, companion and experimental animals, have the



same right to acquire safe aliment to maintain their healthy
conditions, thereby contributing to humans. As researchers in
veterinary medical science, we have been interested in
detecting and reducing feed contaminants that could harm
animal health. Our present research purpose is to (1) elucidate
the adverse effects of melamine, a toxic chemical that could
cause kidney stones and kidney failure when ingested, in
experimental animals, and (2) establish a rapid, easy and
cheap melamine screening method.
The results obtained this year are summarized as follows:
1: The possible mechanism of melamine cyanurate formation

The morphology of melamine cyanurate (MC) crystals in
vivo differs from that in vitro, being rounded in the former
case but needle-like in the latter. Last year we have found that
serum proteins, such as bovine serum albumin (BSA), can
contribute to in vitro formation of rounded MC crystals. In
addition to the previous knowledge, we confirmed this year
that, like BSA, polyvinylpyrrolidone (PVP), a synthetic
macromolecule, can alter the crystal morphology to a spherical
form. Further details of the mechanism and clinical
implications of the present findings remain to be elucidated.
2: Development of a melamine screening method

No substantial experiments on this theme have been
carried out this year.
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3. Research projects and annual reports

Diabetes mellitus is considered one of the main threats to

human health in both developed and developing world.

Common diseases such as type 2 diabetes mellitus result

from complex interplay among multiple genes, signaling

pathways and environmental factors. Numerous diabetes
animal models have been developed using gene knockout
techniques, which have revealed the critical molecular
events involved in glucose metabolism and the development
of complications. However, it is believed that in common
diseases complete deficiency of a given gene activity is
unlikely the causative mutation, but rather the effect of each
allele induces small changes of gene activity. There are
genetic analyses in human on genes extrapolated from the
functional studies in vitro or in rodents in order to confirm
the significance in the development of human diseases. Yet
causative polymorphisms were still largely elusive. An
alternative to the gene knockout model is the use of
spontaneous animal models. The OLETF rat is such a
model of obesity-based type 2 diabetes. Subsequently
produced congenic strains showed that most of the loci
examined were shown to contribute to the increased glucose
levels in 30 week-old males. Interestingly, the phenotypic
features observed in single congenic strain, low fat weight
and low leptin levels for Nidd1/of and high fat weight for

Nidd2/of, were masked in the double congenic, yet

hyperglycemia were further aggravated than either single

congenic strain. In order to investigate an affect of obesity
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to these loci, we have also generated a congenic strain
introgressed obesity gene (lpr deficiency). We could
produce a double congenic line with a hyperglycemic gene
(Nidd4, and Nidd6) under obesity condition by crossing
both strains, so that it would be possible to define a gene

specifically affecting hyperglycemia under obesity

condition.
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3. Research projects and annual reports

Currently, outbreaks of highly pathogenic avian influenza and
other emerging and re-emerging diseases have caused serious
economical and social disturbances worldwide. To control
these infections is the most important. Our research is focused
on:

1: The evolution and spread mechanism of pathogens such as
avian influenza virus in nature.

2: Studies on the host range determinant in pathogens,
mechanisms of pathogenesis and immune response of the hosts
through in vivo and in vitro analyses of the host-parasite
interactions.

3: Development of strategies for the prevention and control of

the infections.

4. BRI
H. Takakuwa, T. Yamashiro, M. Q. Le, L. S. Phuong, H.
Ozaki, T. Usui, et al

epidemiology of avian influenza viruses circulating among

R. Tsunekuni, Molecular
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healthy poultry flocks in farms in northern vietnam. Prev.
Vet. Med., 103: 192-200 (2012)

K. Hotta, H. Takakuwa, Q. M. T. Le, S. L. Phuong, T. Murase,
E. Ono, T. Ito, K. Otsuki, and T. Yamashiro. Isolation and
characterization of HON1 and H9N2 avian influenza viruses
from ducks in hanoi, vietnam. Virus Res., 163: 448-453
(2012)
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3. Research projects and annual reports
We are surrounded by a lot of microbes. Virus is one of
microbes and causes disease on animal and plant. Our



laboratory is focused to veterinary and zoonotic viral
disease, especially neurovirology. We are interested in
Borna disease virus (BDV) that is etiological agent of
Borna disease. Borna disease has been known over 100
years as a fatal neurological disease of horses and sheep. At
present, it is recognized as an emerging disease in cats, dog,
birds, and a broad host range in warm-blooded animals,
including humans. However, the definite mechanism
underlying disease outcome is not fully clarified yet. To
study disturbances of movement and behavior in
BDV-infected animals, we examined the following points:
1) comparing pathogenesis in rats infected with two viral
strains, 2) contribution of gene expression of TGF-p family
and viral pathogenesis, and 3) mechanism of changes in
virus genome with adaptation to host.

4. HRWX
Murakami, M., Shirai, M., Ooishi, R., Tsuburaya, A., Asai, K.,

Hashimoto, O., Ogawa, K., Nishino, Y., and Funaba, M. Expression

of activin receptor-like kinase 7 in adipose tissues. Biochemical
Genetics, in press.
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3. Research projects and annual reports

In this year, I transferred to this university, and spent much
time to start up new environments for research and education
so I was not able to leave a lot of research results.

However, new joint researches can be started up in the inside
and outside of the university, and the research infrastructures

are gradually being set.

4. RERWX
K. Konno, Nakanishi, K. S. Hishikawa, H. Tanaka, N.

Yoshikawa, Y. Yasuda, E. Kobayashi, A. Lefo :
Cryo-preserved porcine kidneys are feasible for teaching
and training renal biopsy: "the bento kidney".

Transplantation research 1(1):1-5 (2012)
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3. Research projects and annual reports

The microorganism exists in all places, and might threaten human
and animal health. Zoonotic and food poisoning microorganism which
can infect both animals and humans cause concern for public health in
the contemporary society where relationships between humans and
animals are various.

Arthropods can transmit zoonotic pathogens such as spotted fever
group rickettsiae. Rickettsia japonica, the etiological agent of
Japanese spotted fever is also associated with arthropod vector, mainly
ticks. Therefore, the prevalence of rickettsia present in ticks collected
from Kyoto city were investigated for the presence of the rickettsial
DNA. Rickettisal DNA was frequently detected from ticks collected
from Kyoto city and phylogenetic analysis suggests these rickettsiae
are related to spotted fever group rickettsia although their

pathogenicity is still unclear.
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Figure 1. Regulation of gut motility by cholinergic nerves
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Figure 2. Hamburg 1l
smoking machine
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3. Research projects and annual reports
(1) Regulation of gut motility

It is well known that the motility of gastrointestinal tract is
regulated by acetylcholine (ACh) released from cholinergic
nerves, which act on the muscarinic receptors. The receptors
have been classified into five subtypes including M;, M,, Mj,
M, and M. In gastrointestinal smooth muscles, two subtypes
of muscarinic receptor, M, and Ms,, are found with no
measurable quantities of other subtypes. As shown in Figure 1,
stimulation of M, and Mj; receptors by ACh increases in the
intracellular concentration of Ca?*, resulting in the smooth
muscle contractions. Recently, it has been suggested that
interstitial cells of Cajal (ICC), which exist in the myenteric
and deep muscular plexus and express muscarinic receptors,
are involved in the regulation of gut motility. However, roles



of M, and M; receptors and ICC in regulating the gut motility
by ACh remain to be elucidated in detail. Therefore, we are
addressing the above issue using the M, and/or M5 muscarinic
receptor knockout (KO) mice and ICC deficient mice

In 2012, we focused on roles of ATP sensitive K* (Karp)
channels expressed in the intestinal smooth muscles in
regulation of gut motility. We recorded changes of electrical
and mechanical activities in response to the Karp channel
opener or blocker in mouse single ileal myocytes and ileal
segment preparations. Our results indicated that Karp channels
are constitutively active and contribute to the setting of resting
membrane potential in mouse intestinal smooth muscle cells.
These works were presented in the 154th Meeting of the
Japanese Society of Veterinary Science.

(2) Effects of cigarette smoke exposure on contractility of
bronchial smooth muscle

The World Health Organization (WHO) reported that
22 % of the world's population aged over 15 are smokers, and
nearly 6 million people die from exposure to cigarette smoke
each year. It is well known that cigarette smoke is an
important factor for chronic obstructive pulmonary disease
(COPD) and asthma. It has been suggested that cigarette
smoke exposure can cause airway hyperreactivity, which is
involved in airway narrowing in patients with the diseases.
However, little is known about underlying mechanisms of the
hyperreactivity induced by cigarette smoke. Therefore, we are
addressing the above issue using the mice that are exposed to
cigarette smoke. Our studies may provide useful information
to elucidate the pathophysiological conditions of COPD and
asthma induced by cigarette smoking, leading to development
of a novel effective medicine for the diseases. In this study, we
collaborated with Laboratory of Immunopathology in Kyoto
Sangyo University.

In this year, we tried to record changes of mechanical
activity in mouse bronchial ring preparations. We successfully
recorded contractions induced by isotonic 70mM K* in the
preparations.

4. BRIHX
L

5. EEB LU
2L

6. BiFEE. P
2L

RO LE

120

FREXR
MG SEAT , WP AR L R BE A AL B, 1L E /A Jurgen
Wess, /NERAC—: w0 2/ N T MIIICI81T 5 ATP st K
T RN D LATYAEBER IR, 25 154 [RIH ZIKEXI—???
MitE4s, BT, 2012.9.14-16 ( A ASKEL 2 - Tk a5

)

Kazuma Sasaki, Ayaka Kawazoe, Yuriko Hirono, Masahito Nose, Eri
Yasuyuki _Tanahashi,
Takeuchi : Effect of cigarette smoking on infiltration of neutrophils
to pulmonary by LPS., % 41 [H] H AS o ilite 2, phE,
2012.12.5-7

Masahito Nose, Ayaka Kawazoe, Eri Shigeyoshi, Kazuma Sasaki,

Shigeyoshi, Masaaki Sakura, Minoru

Yuriko Hirono, Yasuyuki Tanahashi, Masaaki Sakura, Minoru
Takeuchi : Effect of cigarette smoke and Cryptomeria Japonica
Pollen on immune cells in the lung., %5 41 [8] B ARG a1 &
&, fPET, 2012.12.5-7

Yuriko Hirono, Masahito Nose, Ayaka Kawazoe, Eri Shigeyoshi,
Kazuma Sasaki, Yasuyuki Tanahashi, Masaaki Sakura, Masahiro
Takeyoshi’, Fumiyo Saito, Yumi Akahori, Nobuya Imatanaka,
Minoru Takeuchi Immunotoxic effects by oral gavage of
cyclophosphamide or cyclosporine A as immunosuppressive drug in
rats., £ 41 [5] A A Al s #= 1T, 2012.12.5-7

Yuriko Hirono, Masahito Nose, Ayaka Kawazoe, Eri Shigeyoshi,
Kazuma Sasaki, Yasuyuki Tanahashi, Masaaki Sakura, Masahiro
Takeyoshi, Fumiyo Saito, Yumi Akahori, Nobuya Imatanaka,

Takeuchi Effects of

immunosuppressive drug on Alveolar Macrophages by oral

Minoru cyclophosphamide  as
administration in rats., The 17th Congress of the Asian Pacific
Society of Respirology (APSR), Hong Kong, 2012.12.14-16

Masahito Nose, Ayaka Kawazoe, Eri Shigeyoshi, Kazuma Sasaki,
Yuriko Hirono, Yasuyuki Tanahashi, Masaaki Sakura, Minoru
Takeuchi : Effect of cigarette smoke on primary immune response to
Cryptomeria Japonica pollen in the lung. The 17th Congress of the
Asian Pacific Society of Respirology (APSR), Hong Kong,
2012.12.14-16

8. TMOHIFILEIE

NIEES:
BB & FHBRIFSE B (WF5050405)
THRPERER Y FrEAT SRR (W SRR ERE)

2)REE:
55 154 o] B ARERIE 2 AR E A ARIGBEEI - B
3)ZDth:



i YRR DER R Ll AL fbdEe B,
fE2E T, LA T, SRR TP SEBRE Y - T
FE | BRI SE

il FESEEER A — T v o AW W A o B RS 2
B B DSEE) A = A L% (2012.8.18)

121



FHEE 3 BRI HI > T~ EEMBFRNEE RN O~

Wk 2 24F 4 BICARFETORBOFME LTI L LI AEMBIER L, AFERTIOBIL, £
EROFAENEET DR 22 5 Z LN TEE LIZZ &, BRSO S 5106 LE S LA
L HFET,

WEAEMBENL, EMT AT %R (WFER454) | EMERERSSF (W3 54) |
B EMERIER (F13 544) | O 3FRINOMRSILVCWET, AFIL. BARE ARATHmLIE
JETDHBOFEBZ B L, ZO7DICLEREEMEREZ I L. BIBROMRETTH & &bl
TR PR L B, RN AR, HRICERCE DM BRDT-DDOBEEEIT>TOET,

Fio, AT R LD A EEEE ) 2FBLCWET, #d%2 54, HEdZ 74, #ifi3 4.
Bh#1 54 (CLE, FRk2 544 H 1 BBIE) OFfF5 04ICH ASETHENH I LT, BELHEE
M ONFE2 B LTV ET,

E DI, MEAEMBIFRTIL, AR 2 2REOFBRR L FRRC, AP TIIIORR LD [Try
=7 MIFFESHRHIE) 28U, EFE ZIRH L CORMCRT 2 EMEEN A SR L TVET,
KEEDOL & BHEITL-SIVOENEEEITH & & HIc, BRSO T, Smi7eifse a1 1 e
BEEL T D EOFEE L HIF TOET,

RTRO LY | SRR 2 BARIIISERRFEE AL, EAEMBIETE L TRAIOEEELZ R T2 b
LR FETA, FAOERIHRICE L T, PRI & K0 BRI & oA XY 7228 B IR
VAT SN EERMEMTH Y . K2 OFR, RFEBOFTREMOIBROFERIZTET Db D TH D L1
B, B MAEED Q& ET,

WEAEMBEETRME M W
T2 4% BEEMHFEHROTLERY HEA
F1E REAEMEIE i OB
8H8H-9HD2HAM, 15548 MAAEMEIIM 22358 LT, MIiias kL.
BYTHE 3 BAMNIRELAATVE L, F7o, 7mY=s Nk Rl KEAS0R
AL —FEFKH 5 SHTOIL, #H, FE - BIREADOE T 1 0 04DSMAH Y % LT,
REPAMBIFAIR BB EORE
Rk 2 644 HOBRRE B L. MEEMBIER A M L LT RFPFAMBIAeR (&t
) OBREREROREIET LE Lz, WECHL T, IRREEREESZHE L, #
Bk - WY 2T AROBEEITO, BB ED COET,

REEMMPEMEBER v T
&y (FEnb) gk B HE
Hpl (b)) oo ik B

122



e E A MEEE 7 By = M FE SR | EETFE AR T

CEHERREAZE] 1. Yry=2 MEZ4® CUX3H) LLLEOGRHEHR
2. uv= METHEPHERITHHL 1 L ORI

U B AR R ] (ZITEERL T E B A

(W98 B AR ERR (2 )95 B O - 3 VS % o dkE )

RS TEE DD DOHREICR OGN D LI AT B Y =7 MIZEICSML TWDH T T
DORFFEFNEFICHERE L T D, TN UHIOMTE BEEIZ 2> T, AFERERZH L
DbV FTUYMEE L T EOBRISHEOT T T a7 —78 5 %,

iSRRI OWNWTIL, BOGEREDHZ L TH | PRk 2 2FR B LR, R4 %E R
LI N—T%4, TTIZ6 7 NA—TR8MUEEZAK L, #Hil126 L 2> T D,

Z O, Nature, Science, Nature Communication, Proc. Natl. Acad. Sci., Mol. Cell,
Develop. Cell, EMBO J. 72 %X U LT 5, AmBFoBOT@Y EEMIC by 7Y
YT N EMHIN D MEFEL G EN TR Y, BT TR, B YU EL EORERIC
FUOMTM%&Q5Z&%T%6O%%%L bEAEORRILFER PRI >TEY,
FHPEER TR EMB R ORMEIT—RKICO RES R-oTWND ZEE2FET D,

m%%%é_owf%\17»—?%%%\ﬁ&f®ﬁw—fﬁ%%§$%ﬁﬁbfm
Do ZOFEORELMERFL, HRDM EZDI LI,

e EEMBER T r Y = M S SR BE R R & R A

TEENIE - Pk 2 24F 4~k 2 446 H
XL
[ﬁﬁH%/F]

TR R DO AW TE R E~DOBIMFR R D E L DIZH D K D12, BMEBE DO
HEBRDUZ, WO TR TH D, FNEKBRL T, ASHRHIERE O 2 2 F L0k, &
Bl BE DOEAl SN T HFE~ DR KN 8 ML LD T NV—T036 7 —T 1T L, R
i@(@%\ﬁﬁ)l 218 Lo TWVW5, BRZ IITHZ T, impact factor DIEEITEVERSL
76 (Nature, Science, Cell %) ~DERLEENTEY | KFEHOWEOE O E S 3 0E
RSN TS
ﬁnﬂ?{ﬂ%ﬁﬁﬂ%bf ﬁ%%ﬁ’]ﬁ OIS B RNER TH 5,

AR, K OME & DEE D BWT, 7u = MIBOEEINE L ZDRE,
TR OKRF BT ~ D 58 (%ﬁﬁ%%) (ZDOWT, KRIEIOHE TIE, BBV ZW,

123




MR OV "H oy AL EEB AT 4 4 £ (i E T QRBIMCIO| LA €€:91~12:91(81
SRYLEHOHFFEHHBEWTHCLHT 2 —r—a| WE HNiE 13:91~60:9T(LT
4B ORI~ £ 7 C QS T | 96 W 60:9T~L1G:GT|9T
E TR MM R o T2 =4 LG:GT~GP: 61|41
B Y GF:G1~0¢€:8T
B 2 LB A A O BEAVE BE AN | 06:GT~8T:ST(VI
B OIS G oL QI DVH S TYIR R L A | 20 $EE | 81:91~90:GT|€T
Tl L OTENME | I Haf) | 90:GT~VS:¥1|TT
MR T L oMLl YAH dEBd VST ~2V V|11
WV WLV ET (L LA A T YRECAS N T EANOW T E—2 AT G LT —f—29Y08| W T eV :VI~0€: 71|01
FIe— 4 L3l 0€:71~00:€T
¥ H 00:€T~€G:TT
FF R ORI L €G:TT~TV:11|6
HMET —X 1k TO— 4 —FFET[E S T 2UQer| M IV:11~62:11(8
MYKEE LA Y G e i m U L2V EH G QSN EOT L | TR EE 6 TI~LT:TT| L
HE A A A OGN B & -t 2 B R O R O Bl i dm 2| R JENy | LT:TT~G0:TT[9
B Y G0:11~0G:0T
AT £ LWHHOWEZF WAL QB MY B ARNEDFEEZT L L 4| —FH +£% | 09:01~88:01(G
B2 Rl WL L 22 N BT L ABH| S 4m8 | 8€:01~92:01| ¥
MMOIN -4 LA -4 Q LOALT S BRI OS2V MEEE] 2 WY T AL & Hd 92:0T~¥1:01| ¢
TEEHOWELFZHY LNV o e "W LA VEW T BY P1:01~20:0T| ¢
TGV T QAN PHREMY O A2 L2 LX) os| & Him 20:0T~05:6 |1
E- B (¢) HS8HS |oN
MoBHERERHD WAL HEROTOW HI1H

124



YA OMPT S EWE 452 5 Q LASEAY BN Zny HDE 12:91~60:91(G¢
~EIIM L £ A AR~ W3OS B By 60:91~L15:GT|VE
A & £ B 2NN o) M MR A E R ] < QO SF 2T B U LG:GT~GV:CT|€E

B Y GF:G1~0¢€:5T
I 2 BEQOCTNOHE £y Y 4 & (N > E | ZEh M 0€:GT~81:8T|3¢
DVNCAAUFKIMAEOHHHAB O~ L L O L 2B S TN 4| £ I 81:51~90:GT|T¢
YYEQRE G F G T R M QT Ly AT QLAY H| —B B 90:GT~FG:71|0€
A B2 AR O M M N T SF S M I QIR (W) UMidER UE| ZYE HIE | PevI~2h:vI|6c
D AEIDFENE 2 HEfl O T L = (L L S QO Y R E k| Y536 HIW | 2F:FT~0€:71|82

FIe— 4 L3l 0€:7T~00:€T

¥ H 00:€T~€G:TT
ALY COFl il [ i M 2 QA O3 QU L3 M | €S TI~TV:TT|L2
A QMG AIVO T LMo Ao+ 2 H HE TV:11~62:11(98
Hif oz >\ @ "MATMEE "M sw A £ W3 HY | 63:TI~LI:T1|5
M F O FAEdXATO 7 SAEIVNIWY SO W 2 D6 O BIGNY | Fdy eEh | LT:TI~G0:TT(V2

B Y G0:11~0G:0T
HMUEM QAU B C TANH oy gl s L2 =L 3 05:0T~8€:0T|€T
S BET @) 2 (£ LT Ok & £ N ZERALY S LISE B HAEIN w4 2| LiEr Bl | 8€:01~92:01(32
TEEH L T LB £ < F LkT AT B i 92:0T~V1:01|12
Bt oS3 W oSBTy S (B RY | 42 0y | ¥1:01~30:01(0Z
W OBFICHE G, ORI OO T AR L D2 @B R H AN Ll g b2l —H # ¢0:0T~09:6 |61
wH BE¥ () H6KHS [oN

125



ERRNECED 2 i

A W G=Ans WO 360 0T TR COMEHE 7 TAMA B 52/ B R 9TONNT 144 0 BBHCHA A, 09TONN| 12
Ry s sen R e e e
ET ML o1 T O WO WE 5W ws oS3 pus ens o st e il ez
Sl BOUT R M L¥E S A O 8 AR UMHT A S fd 4 LHANLA LN L0 2
M%ﬁﬁ&wgmmw AL Ay HE — 2 SLSQOS IR 52 LS4 T B 12
B ML WA M I OMEY Fet DR O~ T = | 02
FT S BT 2 W Fped T ORI BTG S (1SF DV HECE 3| 61
R BOOTH MW M WL O LA T LA OM| 81
R i Hlere W W He B A BT T Wk 0 BB L1
SRR HMGL W v WH QLT E— (1 X £ LU0 /40T (1) BB (4 a=| o1
FT L Y Wi =4 ns WY My T ORI S (15F 21 3BT | <1
FUAMAAMELIN (s HYAES D b WHFHDOT £ 4L (A A=A S OTBT IWELEDAE V& 71
ﬁmé%ﬁwm@ BN sTonL (W 30D &m0 4 4% A KLY o1
= BN (EADL 2 M I OYE 430~ £MEMIER 47 5 ok FAVE QSE2UHIAT LU QU T £ | 21
FHME M 25 1 B ¢=A0L S W T X QW ST 430 < 4 WF T ERPACAL (diY| T
Mm»%%ﬁmmmmwmw EET R Y 0 WS L4HIUTY T o) 1']-OSBISJSURIY [AUTWRSO10R RS [£1008 NG (|F DT A K b £ £ £2| 01
FHMmcnk e Gl WRTH M L=ax G—mvaEs HUMOTAEAGEAA Y (LSBT TG LO~BINT L (L 4re| 6
Wuﬂﬁﬂwmmw WRTH A Aoe) X AL ALY NTALONd mz,&mm%ﬁ_m%wwﬂﬂ h%ﬂ%%%%%ﬂ Mmmmmm&\ mwm_wox mﬁmm,mmmm_ﬁ E
SR L Add s=sns —@ HY A OB EOY AV E C T AYSBY 430~ £ DEHBAVE| L
E M =Y ST (% FORH 5> > 7 HAE e SEA SV |
S04y T b i SN{TYdowIoy) SNUISY] WOIJ OSBYIUAS /aSBlY—+H AIB}0d odA} IBONORA JO UOTINITISU00SY
wﬁﬁﬁwwwm WATH M vo ise \—Gik wor v ann Gt ntazil ¢
S R S ad % b IR O T0SEII < bk 4 & = LNGL B30 e | v
FRALAXTAE N MOl B 440l B Hd S TSR MEUG D 69 C TN 4= 2V~ v A LBEE f bt | €
M&ﬁﬂﬁﬂm@wmmw ady 4=z % Mk MO 7 3 = o Tl M E OB LN B L oo — = =TS S AT CARE D S35 @
s Wi sTAnL BY M I3 108 2 AR 3 2 o | 1
FEA P ® oW oy

(2 (V) H6HS8 &%~ OF) H8H8 - H#I%L) 06 P 1~00: €1 &HMHFH— gLl
HRHEREN— g SUZAH BERYUTOW ETH

126



@y

B H e

= 4 LD LB %%¢%MqmeMWQM$%ﬁ?MWWﬁ¢%mmﬁ@mm%w TR Y v £ LG aEZoseITT (Y] | o
e %W\MM%%M ArA=LL £FEGRL FR O H LMW 1100| ¥6
MK%*&WWW Add s=cns WE OHE ALV S G OSDMSAVIN 1 2 d VWL AV LAGLAVT (L] €8
e wﬁﬂﬂmmw BOOTA 20 @R Hy B € Tt OBYING I B ETRIT 2 G > (1620 4435 syt 20
o §ﬂﬂmmm WSS YR Ry WA HF OB L7 Y N NTRMP =26V LLLA| 19
FE B c=4nL H T N ) eI L
m%wwmwwwm% Wi N S VA T ] AL AE R TGO L DR A< = b5 (| 67
e OB R 2 R A TFEOU 430~ £ LAY WA <= o 22| 8
mgﬁﬁgmmmmm ad +m @ O 430~ & YT OO6ASHEIHIY | Ly
W%ﬁﬁﬁmwmmm Bl srans g HAL BHORF LAV LNU—F LB 4y 59T =02 2| oF
wwﬁﬂﬁﬂMﬁmm L R RS VEIEr-dLS L1SE B 4 < EAvE| op
M%ﬁ%ﬁﬂ@wmm LR R A Y4B OUTIOISANDS £ 3 4 & TR A- 2 A 2= O DI} <L A =M1 T
e ﬁ%ﬁﬂwmmﬂn (A&l ) F34E —¥ A6 BRI R YL £ & S £ ) & VXA - TOTAFEHN YT/ | €7
Al BFRTH %) FHE BE e S OMEETHLIISHA B> & A4 ORI < 4 — £ = 2 BEE 2SR | o
SRV wae 0 e Yu S e e
W%ﬁmﬁﬂmﬁmm ad ¥y o CLBBR TR RAYELN T AGATIEmAA—A BNEEA (LY S Y 4307 6 %A T A% OF
e H%HWWMw Bl grcns B Wil 6 OB THL S B BRI 24 4 2 STPUASEIC B BN | 66
Mmkﬁwwmmwm BOOTH 2 0 ARy g ————(— e T L AR T
P WITE 2 1109 T A oAy o1 1T T 1 oo AT oot rata]
S Ad ShCl - Chk- (Ghx weerioris sormma sagiay M G T AL O LSS BT SRANUBC HIMUB ) L0 Lok ) [ g
F ,@m WG Y ¥ IO T £ o DB M & 61 TR BN £ 4 0 < = b 4| g8

=) (C 6P ZHE 2 2T ORI BT T B AT Z VORI B 2 YA L BINAS/T0dI9 2% (IdIN) T2 (1A o —= =LIV-d9dA)
FRE s BB Y H L O LS PR L3 OPON ) -U TSy o (- Ty R e ey g6
M%ﬁﬂﬁﬁwmm Bl 4rcns ¥ M MO M I TV OB THHEL £y~ 4 I £ AT h Ty 4 E G4 EA| 28
W%%%@Eﬂﬂww LR =) M T BB C H) 21 S o~ TN~ £ 4 A £ 18
mm\%%ﬁﬂﬁwww o Ak HY B L 4 AUV ZTOMC H AL @64 61 42| 08
ﬁ@ﬁﬁﬂﬁwww sl o %k v I OFL A ALY T AP EMOA LA ADLT6-46A 44| 68
SRS E WO SY W WO AVITLY T Ne-7 €A 44| 8

127



20125 MEAELEGHPHEIEIRDVLE-E

- I E ERE (BEBMIRFRFERFEENZEE FETTILEZSH)
b | TIZDADINETECNDD

HEEA Mk BT HiB

=]isE [ 20125 1A11B 13:15~1415 /A FTr—FL]

- hE B %R (EHMFIER KXY EFHRE BREREFHE)

E RS =T DY YIRKRRED AR/ LZF

HEEA FE ELL EHR

=]:sE [ 20125 1A16H 15:00~16:00 /\AfFT+—S.L]

] Mariano G. Buffone 181 (National Research Council of Argentina (CONICET))
& NEW CONCEPTS OF THE MOUSE SPERM ACROSOMAL EXOCYTOSIS
HEEA £k B— #R

=]:sE [ 20125 2A3R 16:30~17:30 /N AFATH—5 L]

E- g EE ABETOCIIMIEARIR RBARERMARREFTR 2 5—)
b o 1-AntitrypsinD/NEIARNIZE (T B 5K, T+ —ILT1UTZDOVTERS
HEEA KE ME Hig

A% [ 2012% 2A218 16:00~17:00 4@fEEIF—]

E- HER B Bt(EMEXRZEEHRE RBRFLERR)

BB | G Ee R ORI (R (b BEAR ST I—

HEEA Rk B 2%

HE%E [ 20124F 2A228 16:00~17:30 H@fl¥+E3+—)

#aO| ME B ZREIMAE BEW)

E B MERLELEDS

E Q| ME BT HFIR(KRFIKFEXRER £EHREMEHIR)

# & RYYXRERDIERABFEESHREITONT

# Q| MWL B SEERMEE (EMEERRR TIAVRHARESE)

bl 4B RIRANIE (BSE) EBRDR 2

#EO| BR M EREREEGREN BYMEGERFER)

& REFLIZBFEEAVTILIVT A ILADREIRT

HEEA K o— i3

B [ 20124F 2F 238 13:30~17:30 52[E REEGREHIURIDL]

128




E ] Dipankar Chatterji {7 (Indian Institute of Science (IS), Bangalore, India)
E Y77 EL UMD LA
! HEEA IS fhmE iR
HEE [ 20124 3A28 16:00~17:00 AE&HFEEIF—]
# FfR EE EZRMELRZEXRZR BRAREHRER)
w B KEFEArA, ArfBIZ & 2#& Ik SRR TFRIBAERAE S
i HEEA Pk HE Be
Sl [ 20124 3A58 16:00~17:00 4@mFEEIF—]
BT Ha #$AX HEPR(ERERNEFRTRXERKRE N(FTHAIOIHARR)
b | INBAREETREIARTZTML 0T DRI
’ HEA Pk B B
HES [ 20124 3A8H 14:00~15:00 A@mFEEIF—]
# ME & BRJY—FI0—(RRARMERMTKERKE N(FHAIOIHRE)
b HELEM M/ NAKRRIZE FED RV I B A EBIT T 5 ADHRT v/ R DR
N HEA Pk #WE BiS
=[icE [ 20124 3A8H 15.00~16:00 AE@mFEEIF—]
# EM ZJIl % 1#1 (Duke University Medical Center, USA)
E B Regulation of Apoptosis and Chemoresistance in Cancer
) HEA % B— %R
=]is3= [20124:4H6H 15:00~16:30 £@flZEtw34—]
# BHE FEE 1Et (B EEEREA
b | HAETVSAERETELLN(VBNC)ALTHE
N HEA Hil FE B
BEFSE [2012448118 16:00~17:00 *$&fPEt3I+—]
B M $EK EE 8L CREEILEMZAT (NCI- Frederick))
B Retrofiring RNA polymerase, role of PPi and pause
N HEA IS fhmE iR
HEFE (2012558228 16:30~17:30 f£MmE L3I+ —]
# o ML BFEE OEBIR (RBAFEAER BEHRH £URPEREYNELE)
bl | WA OESHNLRATLIZDOVWTVT/N\ITYTOEEH A ) X LHIEHEE—
" HEA AN BN EHEB
HEF (2012458238 15:30~16:30 /N\AAT+—F L]

129




# EM BE BE HR (ULAXEXFR EXRFARE SAS FEGHERER)
b | BFHBYOIMTED S FHRIBLEZD S
RIS e ——
A% (20124558288 16:00~17:30 /\AAT+—FL]
- Alejandro Ferrandof@t (I:I)r;sli’fciz;tnci)(;:edlzi(\)/l:lii:cli\ilslecuIary Celular de Plantas,CSIC/Universidad
o E E elF5A: a primitive and polyamine—dependent translation factor
HEEA Fih B #dR
HEF (2012558298 16:00~17:00 A3+ —)
B TH BT B (RERERBFRFTKERKE NAFHAIORRER)
b | EHDORAEYIZEITHRFBHAOMABE =2 =7 —2a 0 EKRT S
K HEEA ¥ BN EHR
BEF (201246 H6H 15:00~16:00 4 @iflEtI+—]
BT Anthony T. Tu(#t ) 1B L (AOSRMIKRFRLRERER. EREXREEEHIR)
o B BADIEZES YL TALET A ADENREETOEHF
N HEEA K A— &R
BEE (20126 A 128 13:15~14:30 /NAATH+—F L]
" EH BA #HE (%ﬁ?ﬁﬁiﬁ%ﬁﬁgiﬁﬂiﬁﬁ%ﬂ EYMHBZEER
19 b REEWHRIT ! BREICOSLWVISRFYY
HEEA HHE OEH BR
BB (2012466 A14H 16:00~17:00 /N\AATF—F L]
# EM B4 EER BENCREBAFE EFHIER)
b EFERRGHV NV ERREZBADBIERNT
* HEEA M 3 R
BEFSE [2012468158 11:00~12:00 *$&fPEtEIF—]
e &'E R ElzﬁA?ﬁgbﬂEM%f%Eﬁ%A% e rmo. I
(BREMRKFRRZEMHEZRRR (EREYEHEN))
iy b | BRIEVICE IO THEDEL CHLBERLMRERE
HEA ¥ BN EHBR
=] (201246 A22H 15:00~16:00 £ &mflFEtEIF—]
BT SH BE AZEGEHBXE gEtY4—)
b | ATPZRBLTAMBRRERDD
* HEA L R iR
=] (201246 A29H 11:00~12:00 £&HflFE4EIF—]

130




# EM Michael lonescu 1§ (FILTHIL=FMIKZ/N—IL—)

& B Control of Pierce’ s Disease by Methods Involving Pathogen Confusion
? HEEA IS fhiE iz

AEF%E (2012468 A28 16:30~17:30 “£@klFEt3I+—)

E Em #E BT BTk

= 5 g#@a@ﬁu_\_?:rpﬁﬂm:;éhrbwt_n:ﬁ/iiﬁ?Pericarp Color1 (PAYHIEIT
oa BIRTFHORTE

HEEA A BN EHEF

SlisEs [20124E10A16H 16:30~17:30 £@&i P34 —]

3 Em HH L B (REEZHMEHE EIEFHIEA, London, UK)

H B ERBNOERHRREICSTIEERFORYNT—HE/RE—U R
8 HEA kA ME Hi

SlisEs (2012411 A138 15:30~16:30 H£@&fPt3+—]

B M Frih 1817 BIR (RRERAZXRFRIFZHER)

| ATPERERDIS FEYMYERRE, TIOLIRELISAHE (TPFILELISA)
® HEA 1T B¢

BEFE [20124E11A16H 16:00~17:00 /NAAT+—5L]

B Em George L.Gerton 1B (T AYH ROV IJLRZF KEEZER)

b ['Where do we go with what we have learned ? | (J&FHEED T OTA Y REHT)
7 HEEA Bk B R

BEFF [20124E11A198 16:00~17:30 /NAAT+—5 L]

#mO| BH £ BL@EEeEEHEEH JoPzIMRRRYE2-)

& B Structure and function of GM130-GRASP65 complex

E Q| R E—8 BB(KRXKEXRZER EFRMER)

& B Family-wide characterization of the DENN domain Rab GDP-GTP exchange factors

% Q| = HIE (Hye-Won Shin) iR (REAE KRR EFMEH)
“ & B Interplay of lipids and proteins in intracellular membrane traffic

# ER@)| Yangzhuang Wang A#i% (SHUKE HFHEFKEEYF)

& B Golgi Biogenesis, Function, and Defects in Diseases

HEEA B ER R

A [20125F11H218 16:30~18:30 A &HFFEEIF—]

# EM AE Mz B (EHREIANIAHAER EFSADAILAREH )

B RILFT IV REBEMIEDHRIZE (DK h
? HEEA L AEHR

BEFE [201245F11H 288 16:00~17:00 A @i FEEIF—]

131




BT BB KX EFREEFHGERINAEVE)

#E & EQUBEDOR I IBTipa ICKPERBNADREMELTp o DIERESE
* HEEA BT OEH BB

=]isE (201245128108 15:00~16:00 A&FFEEIF—]
31 E & R_ESHADFHEEISEFNIFLMEREERBORR

HEA ik B B2

SlisEs (20124128178 16:00~17:30 /N A T+—5 L]

132




FEF

i

RERFREIEE

" ESEWBEWET

Eiﬁﬁ@%

2012 1R 208
(= 3
'fﬁ

25 .

-' "%%Wf'i'z.wﬁwﬂd- '

ayﬂaﬁwgmﬁw

QIR iRk
GRS
- ROV NRIER
P PN (S

- QIEKOHERINRAIS.
AQIRIRS R R IKIHR .
RANIROEEIS,

ﬁﬁ@ﬁ

y/ag_?\ mﬂw

- AIRNODIEN—J iR ~. .
8 TIKIRESTED SBRLS|
HERIRANNKIRGDE

L USIPRY” IR

: UﬁylAﬁBMDwmé

0% DR-NB” &%

- )9%%%@9673/
. @%E&RNA (s,
NCOMR -

NAV w

. ARE o @ur NEY
A HKIRESTR) WIRRE -

O IR |

QUBRESOUN T

m° PIRSER EHSHY
NMRQRMA TIRERCE |
A THIRERER | SR
QMANASRON® -
BRI TR
WO 53RN HKIREL

SEERE

DEN—IOS A6
DN MRS |
F09Q 0" S|

RIVRY” {TEISHHHIY

017 WQIRENTO |

SRV Ao
- GIgm)

133




134



135



N IAV. S &

REEGHEBEERESF
£ i [
F1ERER AGERREFH
] = ﬁ.ﬁéiﬁﬂ$%$ﬁ§(1F)
BMEGERZER (B1F)
9 5 fEAmERREFHR (2F - 3F)
1 5 f EMVATLEN - BYPLERERER

RMEXEXRFREEGHER FR

T35 2012 (Frk24%)

B 2013 (¥m25) #F6A1H

FE RBERXRZRELEGHEE
T603-8555 mEBMIAR LEEALL
TEL 075-705-1466 FAX 075-705-1914
http://www. kyoto-su. ac. jp/department/nls/






