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YAV THICER L OB R ED TV E T,
T2, B2 FEICOWTIZ204E L R IZ b7z o THER YIS
BEZHITTBY ., LFI2BIT BN EOIKE DS E,
BRAPT 7 IBOY 2 — MEROEEENLZZZ 5 LT

M1 (A, B) Y04 XFXF OB~ A 7 07N ZEHMMSEHH0(A) LS &7k (B) OREE, Yol &

EECHLZEERMLE LA (FE/HILOG) - HED
NI TRBBORRHOMMT 2O TV IS,
| #8900 [HR] (REEER) ICETIWME l
MY ORIZONT, FORET 55T % #ElIC B4,
Wi L. G — % 2 SEO KB BT B N AR
KB L O RS 5l 0 HE % 58 /AL 5 R R MRAT 12T
DHATVET, COMITIZLY ., EEER - BN
PR L NV CHREILS 2 228 =IO 2T
HIENTETT, B, COREMITOT—% %%
FEFTNVCTHENTLIEICL T, REOKME (Wi
HOH. RREHEK. BREMEE) oaArERERT LI LI
SHIILF L7z (FEE/GHLO) - HELT / 2R
PR B MITT L LICOWTHENT 2 EDTEY . =
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(1) [Different effects of gellan gum and agar on change in

root elongation in Arabidopsis thaliana by polyploidization:
the key role of aluminum] /. Plant Res. 2023. 136 253-263
(2) [Floral development reveals the existence of a fifth
staminode on the labellum of basal Globbeae] Front. Ecol.
Evol. 2020. 8:133 1-14.
(3) [Floral development of petaloid Alismatales as an
insight into the origin of the trimerous Bauplan in the
flower of the Monocots] /. Plant Res. 2018. 131: 395-407.
(4) [Floral anatomy and vegetative development in Cerato-
phyllum  demersum: A morphological picture of an
“unsolved” plant] Amer. J. Bot. 2015. 102: 1578-1589.
(6) [A3FLBBEHEW-bos  [KFE 7 TROLIE
DOLRRE &AL 1 JCHE. JLRESE. 2014, 237-252
(6) [Insight into the basis of root growth in Arabidopsis
thaliana provided by a simple mathematical model] J.
Plant Res. 2006. 119: 85-93.
(7) [Development and structure of trichotomous branch-

ing in Edgeworthia chrysantha (Thymelaeaceae)]
Amer. J. Bot. 2005. 92: 1350-1358

D, WBERES DN o 72 & E 2 SN BILEIE C) WEIEN Z MR TV e, BEO Y 1A X+ X+ OFEGEPHOIEE
# (D) (ZUZF CEER O W B ET) 2 N A 72 AEE2E, W LI L, D 22 720 (REH) CTHRFEHNSRL T

W% . Scale bars = 200 um (A, B), 50 um (C, D).
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DAL EENCE D> T E 5, [HMilagi] 2 127
FVGrF ] DSHIREE R & FRET L T A A E B S A2
T 572012, R bidgTHEYFER BT LFEOTEE
HWTWiZE L T3, MIGEB OB TR 38~ 26 H 2%
WHET, =Bl LTRAbide MPAMLORE - iR
DAHZALEHFELTWE T PAMBITEERLT 2
EEBDTCHEL T ARICERLE T, ZoBAMED
BUALO A = A L% b b OEESMLE v g
LTwEd,
[ M8 #IHT 5> J FIVEEDHE |
AR E A R B T2 EOWER TR 7 7 4 7
047 F 7 & OMNaHEERS R F 25 I KT O ZHAR K
BT, MBHNOY 7 FIAGERMEMEL S, Ml
SIS L E . MAEES) & HIHE L T 2 MR
fRERE L TEELRFEZ L TWAEDIE, K5 FEGTP
WA Y 87 B (small GTPase)z /i L7-Y 7 F MRERT
o SmallGTPaseld ML :EBy, B5H. MEd%E L &k 4 %
MR RE A E L T FE 325 Mg Es 2 HE L w5
DIEFEIZRho 7 7 2 — DsmallGTPase(Rho GTPase)T
4, Fk4 X, Rho GTPaseRs\ > HaEB) ol faiss &
FIHEL TV E2EL T ET,
[ BREBRET COMALER DFIEEE |
N aEOEYMEAS. 3KRILY N v 2 AN
BT LA AL %L CWwET, HIRESONIEIX
LSFTCU XL TEBLAMBEE AWTizEshckE
L7ze L. A Dk T, ez L3
WIBEEOR B\ -TB D . 3 KIET O 1 B) ] 5
Hlx, 2IRICEFIRECBLRDLZENDRL>TEFL
7oo i, Mfasb~ M) v 2 ANEBET S0 E
B EEICEBIZ L, DFLARNLTEDA N =X L% 5
LTwEd, EET M0 E LTix, 25AME A MmER
REEHWTWET,
| ERMBEOMBERES SHEBBEOX H=XLDOHE
LRI LS LT — MEBEEZTERL T
WEF, ZOEFIT. BEBEBEICBT 2 MBREBEORIC
FAFIv I L T 720 BAMIEIEME LT
5T — ML HER L CREAMBNICRET S, Wb
L LR - MEREIBI) FT, LEMEBMOESD
smallGTPase & 7 7 F » Mg B oS L 2 5 E &2 $H - T
WEg, I TEEMEBORERE VT, ¥ — Mk

OHEFER B - FI3ERRIRO 5 TREL BT L T E 9,
LRI S L s b B TREIT S [
F] EWIBEBIMOSRTWE T, EEEETIE, ) —
F—MEA 7 a0 —HMBEOENZFE L 2 HLEFT
BEILET., o [HMEE] OA DAL EMBITLT
WET,

T/, LM EZa S -y oM~ ) v s
AFCHET L L LM D . E otz
DEICKELEF T, ZOHRIE, LEMED O MRS T
EDLHEDOAN AL LML TWAEEZLN, ZOH
EOEDTERENDL AN XL 2T LTV E T,

[ BREEER YA~ OMEBEORE |

EARBRBIIMEEB AT BELHEE TT . KBk
R LTV AHEO—2IZ EEHROE P 1+ (B
M) PEmehTwEd. KA MIREkEoOsMIO
MEBEAR)EIHDICLTHEELTBY ., KRFH A b
ZMAEE MBI BN TRELEEHERIZLTWBEEZLD
NTWwEd, Azbid, B YA b OILRERCHERE % HIf
LTWAE AN AN EERBELEOMGEY ., BERNTA
FEHWTHIZRL TV E T,

B L B A T R T )

ERATIEE
FilGAPIERIUE O & 101§ 5 & & CHEE) % F1ET 2

FlGAP S 3 HIl A T8RS

I =88 %X

[FilGAP controls cell-extracellular matrix adhesion and
process formation of kidney podocytes.| FASEB J. 2024
Mar 15;38(5):e23504. doi: 10.1096/1].202301691RR.

[RSK/GSK3 mediated phosphorylation of FiGAP
regulates chemotactic cancer cell invasion.] PNAS Nexus,
2024 Feb 9:3(2):pgae071. doi: 10.1093/pnasnexus/pgae071.

[FilGAP regulates tumor growth in Glioma through the
regulation of mMTORC1 and mTORC2.] Sci Rep. 2023 Dec
8;13(1):20956. doi: 10.1038/s41598-023-47892-1.

[FilGAP, a GAP for Racl, down-regulates invadopodia
formation in breast cancer cells.] Cell Struct. Funct. 2023
Sep 23;48(2):161-174. doi: 10.1247/csf.23032.

[FilGAP, a GTPase Activating Protein for Rac Binds
Filamin A to Control Actin Remodeling.] Nature Cell Biol.
2006; 8: 803-814
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FCH A FARICER SN E T, RifEETIR, TER
HZHEOR A BBREE BRIV T, ZR s oW
A F A S, M EFRVE S B AL E S,
IR HIHI ARV E v mBRIERVE v RS R
WE Y, MEERIVE Y, R VE Y BEERE SV
EVHREDRTF FUFRIVE Y ORE - BERE, 8
Fru—=v T EfToTCVWET, /oo TNHHIVEY
HEET LEMICER L, 2o oAaBENZ e 24
WHRE R THITL TV E 9,

[ FEEOE#IRFRILEICBHTAME

|

O 2 HE T ICH Y T3, Tk
BITBW T, &R L IFIEN 2 38 2 1S O A5
L. T2 OEHERARVE DG ESN, 2N HE~ND
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OFEHERORAR L, W O MR RV E v 2 LA
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B LEBRICRYMATHE S, T2, FAEEFBRED
TEEDOE MR AN E Y OZHEZBET 2 AT L BTN
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1) Chemical synthesis and functional evaluation of the
crayfish insulin-like androgenic gland factor. Bioorg.
Chem., 122, 105738 (2022).

2) Eyestalk transcriptome and methyl farnesoate titers
provide insight into the physiological changes in the male
snow crab, Chionoecetes opilio, after its terminal molt. Scz.
Rep., 13, 7204 (2023).

3) Sexual dimorphic eyestalk transcriptome of kuruma
prawn Marsupenaeus japonicus. Gene, 885, 147700 (2023).

4) Dual roles of crustacean female sex hormone during
juvenile stage in the kuruma prawn Marsupenaeus japoni-
cus. Gen. Comp. Endocrinol.,, 344, 114374 (2023).

5) Identification and physiological assays of crustacean
hyperglycemic hormones in the Japanese spiny lobster
Panulirus japonicus. Zool. Sci., 41, 14-20 (2023).

6) Sacculina -induced morphological feminization in the
grapsid crab, Pachygrapsus crassipes. Zool. Sci, 40.
367-374 (2023).
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DNABH OB, Baos e, 4T TRL-
TWwb, K. @ ToOBERTFREIAOHE) — AR Y O
BThrOIH LT, M. MR ClRESHEEA
7l BUMEER (FEE) 1BV TOAMEERIH LN
LITH D, BETIE. WG - < - 584 - 1L -
AL Vo724 RV NP EDMLITR Y . Bo%iE
RIS D BRI RAAERTAHZ LI L > TTH
ORBGENERER SN BixkHEAL L LR %
Bt [Tl EIFENE D&My AT A%, #TH
Hlla=— 7 2 EYFNERO—2TH Y, £ O3
HORK LG EfHIT T 5,

Tl MERFEII LD L) A OB E BT Tnw b
DI FNL ZXBT 220 DM EFBHRL ST HHELET
BON?LLEFDEIILYTFUNHLEDRL, 0
PRAL A2 70 FEARIAN 2 ? EE BUE O M AR RE 12 13 R 7
D% MIFRE TR, SO RRICE S 2
DOWFEEIT-> T b, ZHRMEIE. MRAEWFICIER
WCHEBREWHR TH L7217 Th <, ZOHMAZHS H
W52 EI2E - T, FarodumEIoMFER, WER
HHEAEBE L AN X LD LU e S
5o WIZEMABHNZIZ, 7/ LR N T VA2 ) T h—£A
EMTASET L. BIZFBRIESMOMIL Wb T Tk
X F (Tetrahymena thermophila) %= H\WTW5b, BED
FRY AL LT ITRT
| BB DA |

BAENIHE S & LIRS R EZT . Mg 4
DNPREEEEL L, INHEDI B, ZFICHbN L
BRANERAT 2012 12T T, o 3BIZHERH I
pEEING (K2) o BUE. PEAZOER % b L1558
ROHF NI D> TV DS, IR S N-BER IO
K axF U HEEDOELSLDNABERFEDORENRLS
NI ENL, 1R - MBEMmEoRS
BFHEEIND, Fo. BB ORER IR E o MIA
XWARET 2@APRONE 2 &b, MBEHEHRD Y
TFNVPEETHLAUREDZEZOND, &2 TRIZE
TlZ, BEILESRORE Y ¥ 87 BRIl E% - Mk
Nk OBE Y » /X7 BIZER L. FEAEHTINLS
DREREEIGECDH LD ERHIT V5B, BEHIC
EEINDIHTOERDEZED IR TT->TEY . PHUE
&y & HET 5 R EMEROFEMES L ORAR T O
ERMBHERA TS,

| 7075 LBREHHTRIA— T 7S—DHFHE |

BAETIR, M—oMBWNIZ TRIER~NEERTLIE] &
[—HEABR Y D% ] PRIET RIS E S Y . 20
HEE, BB VIFRMIZSHIND Z & TR TD
n5 (KM3) . ORI 7T I L4 (Programmed
Nuclear Death: PND) &WEEh, ERAA— b7 7P —
O—fEE LTHIGNE —F. 5% DD IREEEI OB
e MATRBEHLZTFETHD, €2 TRIFFET
X, BERREHW oL — 7 7 Y —F3E TR AT AN
ATWDA— 77 P —ZHEICHEH L. PNDORRREM
FHRTL2HEGTOBRRLHAA TV L, BE, 2
DX —BETNVAEYTHPA SN TN EL— b7 7P —%
FRIE, REOBEBEICL > THRA Ry Y7 B bR
TR TR, FUAGEEOR TH—RELY Lo
PHEEZRE WS VR APEMEEREE R TZeH
L\, WEBIHOPNDALHELNLMEIE, EELEY
SHEBREBWSEY— b7 7 V—odaEtk, Ik o
WRETEMILL TV LG OHRICO I EEZ LN
%o

1 X 2 X3

K1 : 5 7k XA FODAPISAG, KEOH EIZ/MEDS
Hons,

B2 R REOEEMIL. KENEEEZ L L CER
ENTERAE, TR S A PR R R T,

B3 DR - IME (B8E) & IREh oA,
PNDI FREERIZEL D 5A F /- B O K E 7R T

=

B %)

[Snf2 Proteins Are Required to Generate Gamete Pronu-
clei in Tetrahymena thermophilal (Microorganisms, 2022,
10, 2426)

[The transmembrane protein Semil positions gamete
nuclei for reciprocal fertilization in Tetrahymenal
(iScience, 2020, 23, 100749)

[Resistance to 6-methylpurine is conferred by defective
adenine phosphoribosyltransferase in Tetrahymenal
(Genes, 2018, 9, 179)

[ Post-meiotic DNA double-strand breaks occur in Tetra-
hymena, and require Topoisomerase II and Spoll | (Elife,
2017, 6, €26176)

[Role of class III phosphatidylinositol 3-kinase during
programmed nuclear death of Tetrahymena thermo-
philal (Autophagy, 2014, 10, 209-225)
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B RTROFLGAEBBRETH L0 E ) P ERAEL £
ER)
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Tl % S OBEMEMOFENICBVWT, s7u~F ok
ERTHLGBAREIRT 72 WESS -7 2R F
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ML, &Y — 2 2T 25 FRERL R EORE S
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BRI - % Fro#l#fkinducible  malformed  organ
(IMO) PR ENDEHEFRLCVET, O
Tk, IMODEATICE D, THETOREE TR E LM
R BHIER O FHEOMA L BIE L £ 7.

[ 4. ZOWEY BT oWE

MEE A O 1L, RAERE - AR O T LT
WY E 2 BMETT. £ OEROERLHD, MM
WA B BER R L RPN MET 8%, B2
BT HLYEOZ L LTHRAONTWET, L
L. ZOBEBIZBIT554E - 51k, REOMLMAIITRE
o TwER A, ZOWETIE, FIZHFWREE,
HIb BRI B OEG 2 R ERKROMINT 48 LT,

U XFAFREERRROZEIA L 585 ()
EEOMMYIA S (F)
(Asaoka et al. 2023 1) 24%)

CEZE%% 5

1) Ito, Sakamoto et al., Nuclear pore complex proteins are
involved in centromere distribution, #Science, 2024,
27:108855.

2) Asaoka et al, Contribution of vasculature to stem
integrity in Arabidopsis thaliana, Development, 2023, 150:
dev201156.

3) Sakamoto et al, Two-step regulation of centromere
distribution by condensin II and the nuclear envelope
proteins, Nature Plants, 2022, 8: 940-953.

4) Asaoka et al, Stem integrity in Arabidopsis thaliana

requires a load-bearing, Development, 2021, 148:
dev198028.
5) Sakamoto et al, Poteasomal degradation of BRAHMA

promotes boron tolerance in Arabidopsis, Nature

Communications, 2018, 9: 5285.
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| 1. BEREBEEZRHET IPERDLABRREDHE

|

B R Plesiosauria & 13, HFAEROWETH Z 72 KEIC
HEDOITNV—TTHb, FRIPEEICR YD, EEG RO
(BEYLER Y OF) ORESMIETH L % EMoHF
HEBIICIZ R S N2 WHEF O Z R0 Y, 2o Lk
RO BRI S A2 % > Tk v, BFREEEHE
X, RFEOFEENEPOHAR - HF-45 - HEDSEL L
TERESC, BREOBMICY - =B/ O EEE
Sauropterygia 7 & O EFEDILE % 5% < fiii L T
/oo RENRELE LT, BEROHHE AL SR
SNIZEE® T ¥ NAXX) 27 Futabasaurus suzukii %
RELCHEFEE LT L2 e, FERO=S8R7
LIRS NI-MERE L ¥ 7 VA Yunguisaurus liae %
AL CHREEOMF 2 IEORIFEICE - 722 &2 &A%
EIFoNns, HTlE, EREOMFELELIKEHOM
FRIZOWT B HEFIFZE R 4T o TV B,

F 72, RO HEALOMAEBTRBWILE O R R &
HROMOMIKD T — & & BT 5 2 & T, HHER O
HFHEB Y O H B 5345 O M3 2 R TR A fel T w
%0 HATREIIAYOELOME2LOELT S, BE
WYYV AE - Y I AF R E AR,
FRARWERB L Vo loBHE L L, Be il THEEY
DALFE DR O 0% o I E S D IT TR A S L7
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PRI R T 2 5133 L Wi [ROZER ]
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EOLAED S OISO BEEOEY IR BRSO W
TOHME#ED TV 5,

f == %X
Sato et al

2023. Pliosaurid (Reptilia: Sauropterygia)
remains from the Upper Cretaceous of Japan, and their
biostratigraphic and paleogeographic significance. Creta-
ceous Research. Volume 150, 105593.

Kanno et al, 2022. Santonian-Campanian neoselachian
faunas of the Upper Cretaceous Yezo Group in Nakagawa
Town, Hokkaido, Japan. Cretaceous Research, Volume 133,
105139.

Horiguchi et al. 2020. First fossil record of a jumping plant
louse (Insecta, Hemiptera, Psylloidea) from Japan. PalZ
(Paldontologische Zeitschrift), 94, 455-461.

Kobayashi et al. 2019. A New Hadrosaurine (Dinosauria:
Hadrosauridae) from the Marine Deposits of the Late
Cretaceous Hakobuchi Formation, Yezo Group, Japan.
Scientific Reports, 9, Article number: 12389.

Sato et al. 2014. A new specimen of the Triassic pistosau-
roid Yuwunguisaurus, with implications for the origin of
Plesiosauria (Reptilia, Sauropterygia). Palaeontology, 57,
55-76.

Sato et al. 2012. A review of the Upper Cretaceous marine
reptiles from Japan. Cretaceous Research, 37, 319-340.

Sato et al. 2006. A new elasmosaurid plesiosaur from the
Upper Cretaceous of Fukushima, Japan. Palaeontology
49, 467-485.
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Our research activities are mainly focused on graph
theory. More precisely, we have been actively researching
system dependability, focusing on interconnection
networks of massively parallel systems.

Modern massively parallel systems embody hundreds of
thousands of CPU nodes. This number is steadily increas-
ing, and supercomputers are already reaching the
1-million node. The interconnect topologies of early super-
computers, like the hypercube topology, are today
replaced by more complicated topologies, like torus-con-
nected cycles networks (see figure).

In such environment, routing is a critical topic to retain
performances high, that is avoiding that data communica-
tion become a bottleneck. Also, at the same time, as the
complexity of the new topologies used for interconnection
networks increases, routing is becoming more difficult and
thus requires much attention.

A key point of our research is disjoint-path routing.
Effectively, as the number of nodes continuously grows,
faults (out of order computing nodes or broken links) are
very likely to appear. Hence it is a critical issue to find
routing paths that are mutually disjoint so as to maximize
the probability of finding one communication route that
avoids faults. Also, path disjointness is a critical property
of a routing algorithm since it ensures lock-free data
transmission along the selected paths. Effectively, as each
path includes distinct nodes, notorious blocking situations
such as deadlocks, livelocks or starvations are guaranteed
to be avoided. This is a tremendously important asset for

routing algorithms and parallel processing in general.

A 3-ary 2-dimensional torus-connected cycles network (TCC):
4-cycles are connected according to a 3-ary 2D torus.

| XEEE BY
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