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The aggregate state of particle fillers in polymer melt was treated as a state of DIPs (Diffuse Interface
Particle) whose shape is fixed to a sphere shape in a polymer melts with SCF theory and compared with
the phase diagram which improved the classical Flory-Huggins theory. In this method it was confirmed
by a large-scale calculation of MPI + GPGPU that particle fillers aggregate under a spinodal condition

in a kind of phase separation.

Keywords: SCF theory, polymer composite, particle filler, fiber filler, plate filler, diffuse interface

particle
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An automotive onboard radar is an important sensing device for autonomous driving systems and
ADAS (advanced driver-assistance systems) to realize environment recognition functions. RCS
(Radar Cross Section) is an important characteristic to estimate intensity of reflected wave from a
target, but there are few examples of studies on comparing the RCS of a vehicle target with the
received power of an antenna. In this study, comparison analysis was conducted by a FDTD (Finite
Difference Time Domain) simulation using TSUBAMES3.0. The received power of the reflected wave
from a vehicle target was computed by the FDTD simulation and also calculated from the RCS and
the radar equation at the 5GHz frequency band. Both results were compared after normalization. It
was confirmed that they were almost the same.

Keywords: Automotive radar, RCS, FDTD, Electromagnetic simulation, Radar equation
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# X : Study on intrinsically denatured protein-middle molecule interactions for drug discovery
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Hajime Takashima
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EOERMBEEEAPPDEERLEZEIEMTFEZEOTLEN. EDQLSICEEYIIENELELRHRLE
ELTLADIZONDWTIEFEE+aHEEMNEONATOVEN, SEEAX. BEDEFHEEQAGTESALLT
mSin3-NRSF/REST & @&ZHIIZEY . ZDHEEEHAEFT S a Ny I RAEMIEEY) mS-11 & mSin3 D
H{ERA%. GA-based mD-VcMD THEL-, ZDHEE. mS-11 (X ZDEMERF|ER 5 Th S "LIML"EZ I8
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NHDFERIEL. PPI #ERILE-E L DD FRIHEBENES THLIEERLTHYSED PPI BIENRSYS
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For drug discovery of protein-protein interaction (PPI), it is important to understand how PPI
inhibitors can recognize and bind to a target protein. In this article, we calculated interaction and
binding of mS-11, alpha-helical mimetic compound of NRSF/REST protein, and its binding protein
mSin3 using GA-based mD-VcMD method. The calculation results showed that mS-11 binds to
"LIML" sequence region, which is an alpha-helical part of NRSF/REST and corresponds to the
mimetic region of mS-11. We also found ordering of molecular orientation during its binding process.
These results indicate that our drug design strategy using alpha-helical mimetic compound is

effective for PPI drug discovery.

Keywords: PPI (protein-protein interaction)
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Style transfer for abstractive summarization under low resource condition
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In this research project, we tried to obtain a high-
performance summary generator by training head-
We
did this by mixing large article bodies and headlines

line and summary generation simultaneously.

paired with small summary data. We improved the
ROUGE-1 score by 15.4 points by training headline
and summary generation at the same time, in com-
parison to using only summary data.
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FIARERETEE W
Nobuyuki Matubayasi

e KBRKZE EHIZFHRER
Affiliation Division of Chemical Engineering, Graduate School of Engineering Science, Osaka University
URL

R (300 FIRE)
= R EBEONIITKEE R F (KOS LIE, MECH L TKEBESEOBR K EE RS ZEh DB
KERBITBEGHAESN TS, COXIGRKEZRT D FRABBICIIRBAGH DL, T T KB
RERETEAFERAESIAL—avZRAVV-RKEXBEEEBEOHERAZEET . BRHIRILT—HELGLEDR
NENRERLKEHBERVNI—IBELGEDFNEEOBRFTEITI,

4% (100 words F2E)
In order to investigate the molecular mechanism by which hydrogels retain water, this research project
aims to elucidate the mechanism of water retention using all-atom molecular dynamics simulation. We
analyze thermodynamic stability such as free energy calculation and static properties such as hydrogen
bond network structure.
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Fig. 1. (a) Degree of swelling in PVA hydrogel. (b) The
solvation free energy Au of water molecule.
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B ER (100 words F2EE)

NICT has been developing language processing applications including WEKDA, which intensively
use deep learning to analyze a large-scale Web archive. Since some modern networks have
billion-scale parameters and do not fit to single GPU, we have been developing RaNNC, which is a
deep learning framework for model parallelism. RaNNC divides a neural network into smaller
parts and distributes them onto multiple GPUs. In this work, we extended RaNNC to learn more
complicated networks with the hybrid data/model parallelism. We trained a BERT network that
has five times more parameters than the original BERT using RaNNC. Our pre-training with 256

GPUs showed that the scaled-up BERT results in a better training loss than BERT-Large.
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FE X :GPU-based numerical simulation of cardiovascular blood flow
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TELCEBREREIL. EHTERMIKREFDOEETO 3 RILIEEHEM Navier-Stokes HIEXDEIEETEIZIELS
ALSN TSN, D GPU IZ&bERIEIZIE,. BELWVFEFFR#ELANEZ LN, F2 T AAERREETIE. ILF
GPU IZ&BKRIFEFTEMNITZAS TSUBAME DO EREFZFIAL. REILERERZEICELSD 3 RuEEHEtE
Navier-Stokes AKX D I/LF GPU i FIfi#EZEEL . MREEDERTRNIZOVTOFEEITo1=,

E B E k7S

A numerical method for simulating blood flow is presented. The Navier-Stokes equation is used as a
governing equation and discretized using the streamline upwind Petrov-Galerkin(SUPG)/pressure
stabilizing Petrov-Galerkin(PSPG) stabilized finite element method(FEM). The system of linear
equation was solved iteratively at each time step via the generalized product bi-conjugate gradient
(GPBi-CG) algorithm. We developed a multi-GPU implementation of the GPBi-CG.

Keywords: Navier-Stokes equation, SUPG/PSPG, FEM, multi-GPU
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Materials science of batteries and catalysts via first principles calculation
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FEXHEZ (100 words F2E)

We have been working on reactions around buried interfaces between electrolyte and electrolyte in
battery and catalyst by means of density functional theory based first-principles calculations with
certain accuracy. In this project, we set up the first-principles calculation scheme on TSUBAME, and
investigated microscopic structures of oxide cathode — sulfide electrolyte interfaces in all-solid-state
batteries. It then turned out that the mutual diffusion across the interfaces is highly possible.

Keywords: $—RIBFHHE. EEith, filif RE-F@
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H X : Direct numerical simulation of turbulent heat transfer over a surface with vortex generators
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FE X HER (100 words F2EE)

Direct numerical simulations of turbulent heat transfer over surfaces with hemispheres are conducted
to discuss the augmentation of the momentum and heat transfer due to the wall-roughness. The results
show that the momentum and heat transfer is enhanced due to the wall-roughness; however, the
enhancement of the momentum transfer is larger than that of the heat transfer. This dissimilarity is
found to be more substantial as the augmentation of the momentum transfer increases. When the
roughness density is fixed, the dissimilarity is substantial for the surface with narrower spanwice
spacing between the neighboring spheres while it is less substantial for the surface with narrower
streamwise spacing.

Keywords: vortex generator, lattice Boltzmann, heat transfer, turbulence, direct numerical
simulation
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The code DiamondSeism simulates seismic elastic waves in a layered media with a
performance up to 1.4 billion cell updates per second. This performance is achieved with the
use of parallel LRnLA algorithms. We continue the simulation batch that has been reported
in the previous year, and obtain new seismograms in the extended domain. Taking account
of all types of elastic waves: surface wave, refracted waves, secondary waves, finite difference
modelling in 3D media gives accurate predictions of the seismic response. We have
performed tests for optimization of LRnLA codes on a model with a 3D cross stencil. The new
algorithm will be used in further physical simulation code development.

Keywords: LRnLA Algorithm, Hooke’s law, synthetic seismogram, finite difference, cross
stencil
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FIRREL AFRNMREFRIIERORR

X : Theoretical search for pigments utilizing near infrared radiation

FRREREESE

Yu Komatsu

g

NINS-ABC / NAOJ
http://abc-nins.jp/

B ER (300 FIEE)

EFRNMNREFATIRRDFREERNATAA-IVTPRBRIBEREBMBEDS FTHENTS. XERORIK
REFRCEALTLEFEHNTHED, ZORBROINT . BIFOR FEEDIIICRBTEINIEKR I EETHS, C
CTE IOFRVAEZEFIAL, AERBRELVTHELRIID FERRTILHIC. EFLFHELI O TLVFHTHE
IR, NOTUADAAI4)L, JROY 7 ZVRBEDS FaHRIC, & & Mg, Ca, Ni, Zn, Sr, Pd, Cd,
Ba, Pt, Hg, Pb, H2). 4RDARBEDE M ELZATEHELL, TOHER. PILEEEN AT TRIERMEKEDR
RIC80nm LU EDKREQBHREONZ L., RFHFENKREVEDDPb THIELNRIBERERINL T, BEIFD 7 FEILY

Y ERT CERENHEE SN,

FIHEE (100 words F2E)

Organic dye molecules utilizing NIR radiation are anticipated in the field of bioimaging,
dye-sensitized solar cells and so on. In this study, in order to explore molecules as photosynthetic
pigments which absorbs redder radiation in varieties of conditions by quantum chemistry calculations:
molecules like bacteriochlorophylls and phthalocyanines as templates, central metal (Mg, Ca, Ni, Zn,
Sr, Pd, Cd, Ba, Pt, Hg, Pb, H2) and four solvent conditions. As a result, we found that the estimated
wavelengths at the lowest excited states range over more than 80 nm with different central metals,
and pigments with Pb, whose radius is relatively large, absorb longer wavelength radiation and
possess physical chemical properties close to existing pigments.

Keywords’ quantum chemistry, photosynthesis, DFT, astrobiology
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BRREHRETIIMTORERMATHE Y7/ 1N\DT)
PEEFNATTEETIE, INRERERINT S0
A74)V HRALZE RIGICRIAEN S LTIz CEhaE
¥ R & h £ ( 2
018, Science 360:1210-1213), CDLIIC, KA RKD
RREBRRGLESEHFINTNIECATHD. — A X
XTI, KELNERDEEEH ORENF RS-y
FTHD., ECTOXERDEIMERE T3 EICEBKRN T
=N T3 (Kiang et al, 2007b, Astrobiology,
7:252-274) o Tz, AR AA A= VTP BRIZRTE
MEBEDER. BIE-IRNF—BEDH FTEHRERIMER
EFATIERSTFORENEEFNTD,

Nurnberg et al,

LROEIBHRR BB REE T, BFRSMREFF
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LT, BEeM e 0 FENRMICIERTIENH
FEINTWS, RERORKRRAICEALTIE, 1237
BHENHILDDEOERBENENAFHhblEEN S
W NG, EFOB RS F2OLDTHEEETHD
heLVORBRBICEEMA DN TED, ES DN A—T
YA -ZVT DR EROEEMLEH DD, BRI
TEEY—OEETHIZATECEREYTHS,

ATOVID AT EFMREFIAL, RERBRE
LTHBELISR N FRIFRTILDIC. BR. FILERE.
BEGEDLVWEGTHENIC. EFLFHECLZY
HOKRFHEEANT, TOFRER ARFHEOLIN/NSHND
TUAHOO74)L b THOTCHHFILEEENABEITTRIE
BB REEDE R IC~80nm DENHZE. RFHEEN
REWNEDD Pb EDFRCTELICEKEMEE ZRT ]
BEMEN BB L. ENHMTZ,
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XADAERBRTRLRERICRIUEREZF D/
FUADOAZ4)Lb0, TDDFT TRIEL S Er i E(C
BULT, PILERE. BEOFHEEATEZDREFENE
2[ZRENTWVS, ALBFRS FEAX—-AICLDD, 110
nm LEOEBHNHEIENHEESINL, PLEED
variation ELTIE, 80nm UL EZEHWH D, LDFNEHKE
R3E BIZERV P TIEIEZEHELELT~40nm L
JRITFLTVSG, FIDERBICEALTIE, RAICRONS
Mg BENEFREICAEL. Pb FENLNE TFHREZE
TlE~17Tnm KREICIT LTIV, BICREF ML
ELTLVE0OE Pt ThHok,

SHICERRILETHIBHE . (A ERTY VIV, BFH
MAZHELLETS, REGRERFEEERFD Ca. Sr.
Ba BEDEHTE. HOPLEBELELTNTNE/N
SRIEZMB LN DOk, SHIC. EREBROB DK
BIXNF—EFHELIECS. 5£D Ca, Sr. Ba 34
B TRBELYT L CER Dok, o TIhblE, BRE
LTOZBIZBSIDIIFEL TGN IS RERZ, —
A .Pb [CBALTIR. RFHEN LB RENIEEDS
. Mg BEDBENLI>REANTHLT . REFEOLER
BROPLERERETIEMELDATREMN DD, C
NODEMIFEOIO07/ P ALBROIIOVTZUT
LREIRICR oNT,

FLH, SHOBRE
DT A ERBREVTHEELID S F&EEE.

ISR, ZOHER. D FILDEREEADL
(T 80nm LLEOBHNELINZIIE(AEEEDL
110nm KAE). 2) Pb THdE Mg DD FMTRL. BE
BORFEEVMIMERTRT L. 3) Ca. Sr. Ba TED
EEORIFHLOFBELTVECE, BED DL,

CCETIINEDIEWE G CTRENICIKTFE RSN,
NEBFATSHIHEELBTEE S 2L ENHD, il
(FRERCH/OINIBILETHEMTERNICEER
CFETIDRFHELWNEETHD, CCECOHEERD
HEDD, RRICEOND2EEK (ARIVILRT) DEE
fICO7ML. ZHICEILETHEMEETDOT2ET
MEEEEDENELBRRECHD,

. BERRCEALT. WHEMEEILIRXEDA
NAVEFIALECERBEET S,
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FARESE BREEEGREE-LEORERVERDERBFEICLDBEHIBIC AT LDORFE®B)
F X : System development of automatic building and road network detection using high resolution
imagery by deep-learning 3

S0 T
Ryosuke Shibasaki

RRAZ EHERHNEHE L S—
Center for Spatial Information Science, University of Tokyo
http://csis.u-tokyo.ac.jp

ATODIVMCHHBREEGR T —ARICRONIEY - REXRBEFEICL - THERETILES. #hK
T—RELTHATE-HDTYEL T NEBEZBEETHIET. LEICBRATAHDURT LRFKEERL
f=o TSUBAME ® GPU 73RS EEE L=V AT LEZFRFEL- MFEEFTTORMRME (AR RYSUH,
-7 EYVE—D)ICMAT. YUVETERRELTEE T —4%EBML., ResNet Z/\voR—2 &L=
UNet ETILEHEELT-, TDFEER. Accuracy [ 0.9916. IoU (Intersect of Union) [£ 0.6057 (& HH$#EER &1E
T —ANEWIH T5%ELRYES) &Y., FEICHERTEWMVMUEEE TEWVEEEERT 5 EMNTE .

SRIZ.BERT—HADEBEAZIATICANT, REEE - RBEVENITEDNDDFIR- FiEEHERAFEL.
LORTLANDEREZED S,

This project developed a system to apply building mapping to broad areas by deep learning to
satellite 1images. The system was developed with TSUBAME's GPU clusters. In addition to the
regions covered by the previous year (Laos, Sri Lanka, Kenya, and Mozambique), We added Zambia
to the target areas for training data set and applied a UNet model with ResNet as the backbone. As
a result, it achieved an accuracy of 0.9916 and an IoU of 0.6057 in a shorter computing time than
last year’s. For future works, we are going to develop processes and methods for efficient quality
control and improvement as well as dissemination of the mapping outputs and implement those to
the system.

Keywords: deep learning, satellite images, building mapping, large-scale processing

HEBEIRNTEERL., 1V ISFRECARBEDRE

¥ 7T BE72 BA & 22 %8 (Sustainable Development
Goals; SDGs)[Z Goal 11 “Make cities and human
settlements” EL TR IFON TS LIIZ ETD K E
FHEYICEETL-OOTREBOEFICEIER
ERIGHROLNTIND, HIERER BT —2(E. SD LS
B=—XICHET DT —2ERELT HFICLE LS
HEOHRN. MTAROSAISVHVTEVERY
MHAFSIN TS, B, Google Earth #IZL&HEL
EARREREEGRT —20OERICEY., BRI DOEY
EEEBEGMICBREL BEERT —2DOMNERRE
HHEDHIETERICIVE LT T A HEE N ERS
NEHFEOCREFBOEAICE ST, BEIMICE
EEBRADOEMERETOIARINGEINTE . EY
PERBROIVEL T DBEMLE., REIChH -5 E
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BMETLIDIHERATHD, LEICh-588TYEY
TAD=—X[EEFD—AH. CNEFTOARDORREIF.
B—Y—CnBEEEGT 2LV SBon-f81ET
DAVEBINTHEY ., 2EL LV >EEERREL
W (FRIZBAADNTULVELY,

ATOCONTR . EEEORREELEIC, FE
FEBICKDIEHIVEL T TILTVI LT FUETIC
ERELTIZIFZD . EERETILETHS ResNet32 DiFE
AZEEA1=,

B

HERBFRELTAOS A XERVYET—ID
BEEIHETHIN. 2 LE., fHHbOEREBOR
BEZLLRRIZH D A—TUHBRAMNEEYDD
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HOIEREEFTEEGIOEWMES . T4—T5—=
VIBEDFETREVLERAYNI—VZBEHRHE
L. T—2EFATEHIEICKDLE - REBE
BOERIFET S,

ATADIHIRTIE. BIK TSUBAME %7 —44
BOEHEL, T2RE-EEOBELERSEHT
LT HEBEDOEEICOVWT. REYYEVVZBHET
BLENTEL FIFEDON —ZU T T—RIZYUE
F7%MAT. ResNet32 Z# AT S ET Accuracy &
0.9916. IoU 1% 0.6057 #ZEmMK L 1=,

TA—T 73—V FICANT BFE T —2EHEN
(BT BNV AT LEA—TY—R GIS TH
% QGIS ZE->THEL. 13—y MERY—ER

ENMEBTEBEBRICESNDIEME. &
300mx300m DfREE 0.3m DRAAILEBEEAGEL
TGISOR)ITVT—RELTRETHFIEEERLI-
(B 1. ¥rEF72LERFRELT 9,720 2AILEI
—ZU YT ELTHRIL, 53,336 DEWERYT
UT—2ELTHERILTS,

BYREOBEER LIEIIHIY. T4—T5—
ZUT DREBIZEWNTHRAGEGRRHICHET HIEL
NIVEHMEFGERT AL THERMZERT 258
FEEEAL, EEEICHEMALf: Unet ETILIC,
ZHDOEDHEAAHEFREIZT S ResNet32 [2&5D
EAMTTEERAT A ETEHEBEZFETEREL, EEX
23 7= > TIL Segmentation Models!'Z A L)7=,
95,321 DEG/N\YFEFET—RELTANLIRER.
Accuracy (& 0.9916. IoU (Intersect of Union) [&
0.6057 HRHFEREEMT —EMNEWIZH T5%ELY
B ERY  EFICHARTEVMUERF TEMEEZ
ERTHENTE T,

EHER-MAMELRPFEHFRATON (K 2,
3 T HIEEDRETH=-XBNEBDET
PEYODBEEBERARIFTHO-. (B 4. & 5.
6)o LWL RELEEYVD—MIREBEROMBLR
FELREY . BMET-—HLIRNIEMNREEING
FIhEEREIN=(K 7.8 8), ChoDr—RITHL

1 https://github.com/qubvel/segmentation_models
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FIFAERES TSUBAMES.O (28115 TensorFlow 7 74— 3> D tEaeEEM
3 3 : Performance Evaluation of TensorFlow Applications on TSUBAME3.0

FARERESE

=& 2

Alg
BREEAY KEREHETSHRN
http://www.uec.ac.jp

X ER (300 FIEE) FREFIEXGHEEREZLELTHILNDL, SHETERE L THBLE
SINBIENZL. PEEBICERTSIT 2V rDEIISERISICEXRTHEFTEINLI LMD, BERE
HEHORTLO IO MEEITETEFTEEICLDIEEZIOND. ECAD, PEEBIZEITS /0 HREZEE
LE=tARIEDEL, Sl 2 EIEERABWRKLAHS. T TEAMETIE, LWOMDRRIBEAAA=2
—SILAYRT—=0FRANT, T2ty A XED/INTGA—EEEBELT-1HE D TensorFlow IZ& 558X
FEMHREFTMLI-. TOREE, AU ARVICNFESBWVH A XDINET—2 Vb ERT 555 TEH 77
AW AT LD E/ —RADIET—2DEENERE L DRIEE RSN EEREELT-.

X ER (100 words F2E) Deep learning requires many computing resources so that distributed
processing with HPC systems is widely used. Since the amount of datasets used for distributed deep
learning is expected to increase in the future, I/O performance will become much more important in
HPC systems. However, the I/O performance of distributed deep learning has not been well
investigated. In this study, we test the performance of distributed deep learning with TensorFlow
and some representative CNNs on TSUBAMES3.0 while varying some parameters such as training
dataset sizes. Our experimental results do not show that data transfer from the file system to a

compute node is a bottleneck in distributed deep learning even in case of using large datasets.

Keywords: TensorFlow, Distributed Deep Learning, CNN, Performance Evaluation, I/O
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EEReE AL ETBHEV LRV ONRKTHS.
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M5 GPU AEYADT—RELEDHNHKLET BHIET
D, NEARL—UMEALVARYAD T —RERED
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PEFEN TS, CThikfEH GPU MicRENEE
7O, FERREEHBL VSO THS.

FEH, SEROEE
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TensorFlow [Z&57EFE DMREFTELITo/=. K
EERIZKY N ERFEE & TensorFlow (2B %3142 DN
EndEonfz0n, SEO1—RA5—XTIE /O /Y
NHERBZEDOMRERZERT IRREEISLENOHE
RTEEh oz §RIE, VO 126t 2ERMERENA KLY
BLWA—R 7 —RIZHETHEREFMEETILEND
BHEEZTNS.
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B3 : Molecular design of anti-rheumatic drugs with molecular dynamics simulation
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HE)ORFEESMOBECRERETHY. BIREH R RGBT REICIYEAHEESTEET

EETHS, EFHIITFDORRSA/NIEELT Protein Arginine Deiminase4 (LT, PAD4) AARIES T
T, KHIFE T PAD4 FIRAAEFIEL THION S GSK199 & PAD4 OHEERGLUIZ GSK199 &
PAD4 D7 AV YA LTHS PAD1, PAD2, PAD3 LD EERE R FEHFELIaL— a0 FALTERL

- BEEARFTDOHER. PAD4 & GSK199 ORI T -1 RAYF U BB ENDEIEN DM oT=, -
TRAYX T ERKT S Phe634 23545 PAD1~PAD3 O 7SI /B AISEIEEF BBEEF-HBLIEND.,
Phe634 H' GSK199 DZHLERMEICE S LTSI EMTREEINT=,

FE 8% (100 words F2E)

Rheumatoid arthritis is a systemic autoimmune disease that causes physical dysfunction due to synovial
arthritis and destructive joint lesions. Protein Arginine Deiminase4 (PAD4) has been identified as a causative
protein in rheumatoid arthritis. In this study, we analyzed the interaction between GSK199, which are known as
selective PAD4 inhibitor, and PAD4 and the interaction between GSK199 and PAD1, PAD2, and PAD3, which are
PAD4 isozymes, with molecular dynamics simulations. These interaction analyses showed that n-n stacking was
formed only between PAD4 and GSK199. the amino acids corresponding to Phe634, which forms the n-x stacking,
from PAD1 to PAD3 do not have an aromatic ring, suggesting that Phe634 is involved in the target selectivity of

GSK199.

Keywords: Molecular dynamics, Drug discovery, Protein Arginine Deiminase

¥ =1:0
BE)IOTFEESHOBEREZRETHY. BIE
AT R EIE M REETREICKY B ARBEEEET S
RETHD, BERLEABMERIZHY. 5512 50 £
No 70 ROZMETORENZLDOINFHTHS., BE
FOBEHIIIFIIHT BRI AREMFIFEF
EYFEHRFNOFERICELIERNRATHD. IV
FEMEOHMNRoN ., EYMFHNEKEERT L5
BlIFA 1 BORBEREFEE 2E8MIC1 BORTE
B THEY FHICBBRD S 50 Kvd 70 KD
BEICHLTOEAMEENKEN, CThETOER
MRERI S EE)IIFEEIEIML)ELTZE
VINJBITHT R ESCEEL TSI EAH
LM THEY . BUNIEEVML) LT SBERE
LT Protein Arginine Deiminase (L F., PAD)HA
ESN TS, PADIZIZ PAD1. PAD2, PAD3. PAD4,
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PAD6 @D 5 DDTAVHA LHFEELTEY., PAD1 H
5 PAD4 [F ML) ALEEERL TS A PADG (&
SHDEENHD=HI IV ALEEMNLLY, PAD1
N5 PAD4 M55, PAD4 ORIV AEFEEA SR
BLENBEE VY TFDRIELETIZHEELTNSIE
Mo BHAVNDBELTEESATLS L, LAL.
TAIHALBTOTI/BES —BELS 50%EER
TWL571= . PAD4 [EEFIELTRRFELIZIGEETHOT
4 PAD1. PAD2, PADS [C#&LIEET 5550 H 5.
B RVBUNEBRELTLESSE. BIERLE
DEELERNAELIZELNHY . BUVERERMEZHF
>f= PAD4 [AEFIDBAFEAROON TS, KHAERT
(& PAD4 O ML ALEHEEZERAKRFLT S
PAD4 ZEIRWMBAERIDOFREFED FEHNEIIaL—
IVICKYITITEEBMELT, TSUBAMES.0 THR
—hkENTLVS Schrodinger Small Molecule Drug


http://www.nagaoka-ct.ac.jp/

Discovery Suite ZFRAWNT. 74V ¥ A L (PAD1~
PAD3) LIEMHILEMDEERBEDET )T LY
IZHFEAFEIIaL—2aVEERL,. PAD4 ~D:E
REIZFELTWAEEZAONSHEEERZRIELT =,

Bz

MY FORRZ/IBEELT PAD4 HRE
SN T S, PAD4 BIRMIEEHXIDOBFEIZ(E. PAD4
EDTI/BRERII—BEN 50%EBRE2TAVT A LE
DEBEDRHBBOENEZHAOHNIZTILELH DL, K
HETIE. PAD4-FAEFIEERET 1V T A L-HEH
BERICHLTAFBH AR I2L—1a0F T &
BREMEBICEEEE5257I/BEEOREERT
1=

BRBLUER

EEERBEDETIVY

Lewis D ITHZELY. GSK199 EMFE(ENSEE
¥ PAD4 2RI E I A RIREM N HSH LR
gEnt-2, £f-. Lewis 513 PAD4 & GSK199 £D#E
BARBEDOREICHRIILTLS, PAD4 %#IiRMIZHE
ETLHILEMERETTEDICIE. PAD4 DT AVY
ALELTEIDNTLS PAD1, PAD2 8&U PAD3 &
GSK199 tDMEERAE PAD4 & GSK199 MO EE
FAOERZRDIT20ENHD. LML, ChdTAY
YA LE GSK199 DEERBEEREZRESA T
=8, PAD1~PAD3 & GSK199 DE & KIEE%E
ETIITSTELENHSD, PAD4/GSK199 EEKE
EICEDIZF READ—ETIVIERIENDFEER
LT PAD1/GSK199 #&{A181E ., PAD2/GSK199 #
B #EE. PAD3/GSK199 HEHREBEDET IV %

'?:J'OT:O

GSK199 &4V N\ B DR E 1 AR
TSUBAMES.0 £& U D. E. Shaw Research W74
TEIT7RITIZEEIREL TS Desmond #RALNTE
BEARBEIINTS 200 ns DRFHAFEIIaL—
DAVvERBL. A FEAFEIIAL—LavDORER
bSO MNIZHLCHRERRBRZT o1,
PAD1~PAD4 OMEEMHERHETHERLIZEIS,
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PAD4/GSK199 2 &{KIZD# . Phe634 £ED - T A%
YEXTIZKDMEERANESI2L—2aVBERDS
B 80%DEIETHRAIN DI LN ERSNZ(K] 1),
PAD1~PAD4 O7I/BEINEZLEBELTHDL.
PAD4 @ Phe634 [ZX5F % PAD1, PAD2 LU
PAD3 TlEZFhFh Leu634, Ser636 LU Thr635
THot=e INEDTI/BITVThEBIEICHEFEN
7Lz, PAD4/GSK199 #E&ARTRON &% -
TRBAYF VT BB TEGRNEEZOND,

L e
St )y

It e
e (1” ‘,TA,I.%?\.?

~ & PADA/GSK199M &
& TOHTRLNSAENR

PAD3/GSK199E &5

1 FEAKEEICBITSMHEEEH

PAD4/GSK199#E

GSK199 AV U ERDOFEE BRI RLF—DHE
Molecular Mechanics-Generalized Born Surface
Area(MM-GBSA);ZF AL T, GSK199 &&£422 /8y
BLOHFEEBHIRIILF—Z#EELZ, Runl, Run3
H& U Rund [ZHLVT PAD4/GSK199 &AM TR
IWF—HIZHRTHD I EMNREENT=,

£ 1 HEBHAIRILF—HERKRE

#HaE AGpind (kcal mol)
Runl Run2 Run3 Run4
PAD1/GSK199 -72.643.3 -63.4+43 -67.0+46 -70.415.7
PAD2/GSK199 -725+£79  -81.9452 -73.7x7.1 -75.4%35
PAD3/GSK199 -65.3+2.3  -63.0¢6.0 -62.1+5.1 -63.0%4.5
PAD4/GSK199 -74.7448  -78.645.6  -77.4+6.7 -77.4457

T, TEROFZE

PAD4 JRMEFRELTHRESN T SILEY



GSK199 OIRHEIRNMEZALMNT 5= EEEK
BEOETIVY A FBAFIIaL—av HE
R, S EHRIRIILE—DHEEITo1, HE
ERMBITOER. GSK199 DEMERMEICIE
Phe634 ED -1 RA VX T MNEEL TSI ENR
BEhtz, PAD4/GSK199 BEKIZOH -1 A2vF
DINHAH FEEBHIRILTF—ERNEEIC,
PAD4/GSK199 EEANRELRETHDHEEZOND,
5#(3 GSK199 &Y1 PAD4 E RN S S EY
DEFEFETIVENHD,

S E Xk

1. Schellekens, Gerard A., et al "Citrulline is
an essential constituent of antigenic
determinants recognized by rheumatoid
arthritis-specific autoantibodies." The
Journal of clinical investigation 101.1 (1998):
273-281.

2. Lewis, Huw D., et al "Inhibition of PAD4
activity is sufficient to disrupt mouse and
human NET formation." Nature chemical

biology 11.3 (2015): 189.
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# 32 : Long-period ground motion simulation for mega-earthquakes using GPGPU

EIRILTT
Hiroyuki Fujiwara

ENAREAREN BXEZBAMRTRA
National Research Institute for Earth Science and Disaster Resilience
http://www.bosai.go.jp

HEENEESNTOWSIERMETH > TEZTDHMEEREGESANICFALETILIETHILIEEBOHTH
HTHAED, ERBOTEEEEZELEEHROLFIVFICEIHEFH O IaL—2avET0, FHKR
DIEEDOEFEENICFTMTIENADETHS. AMETIE, TELBERSSIVEHERMETHIAIE
FSTHE, RANEEEER BIULATHEBTEZRNERELT, BIEFLSHN TSUBAME O GPU REFIZX G
IEMEFHIAL—2 GMS [CKYMERIGEYIaL—a > FEL, B 1-2 LU o REAES)
EHEL AT T —RADOERBIZELF)AIZDONTOIaL—23VEERL, TN EHEOHETNIE(IC
SO TCREAHES /N —REHEEFTo7-.

Long-period ground motion for the anticipated mega-earthquakes at the Nankai Trough and
major active faults were simulated by the 3-D finite-difference computation of seismic wave
propagation, using a software called the Ground Motion Simulator (GMS) adopted to GPU on
TSUBAME. Simulations for a total of 47 cases were conducted, considering different rupture
scenarios for each earthquake. Based on the statistical analysis of the simulation results, we

evaluated the probabilistic seismic hazard for each earthquake.

Keywords: REMMES, ZRITESE BB IHME, FHERME

ERLEH

EXthEICLIEANBES (ERAYEE, 22T
(XA 1 #~20 RIBEULLETD)ICIE, KEHITT
2 BEOBEEMNHMoN TS, —DI(F, HERORR
HRAPNEERLTITEAETEDY, 100km ~ %K
100km FREBEN-THHT, IRBEOXREVLREALD
BN EBEGERRTHS. 2011 FRILHMAKRF
FEAMERERICE, BRRERY, KRICEVLDTHLEAS
h, BEEELTORAPILA—4ELELEENHE
Shiz. EEREFMBISTERMEORERICITE
BEAEMISGENS, KETBRICSWTREASARES
MEBASSICHEEICLACEAFIRSNS.

153—2IF, EXMEOMBIGAEGEICE ITHEE
WIRICKDRE/ VLA THS. 1995 FEEERFER
HEAS 2016 FEAMETRELONIZLIIC, NEDE
BERMERLERIC, BELEOBHIBICENTHE
EYCEBERELHEEEREL, Bm OBEEGHRE
LEDOTN)EHESITLEHD.
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Mo REHMEE O/ N\ —REE (B ESEM)
DEHIZFERRBZES FIFERELEZBRETILE 3
R THEEETILEAVVESEGESIaL—a
VICERBEBHENEYNTHS. EXRMBEOERET
IWEBHICFRITAHILEBOTRETHLHZ LD D,
BRES TV DT EEUEERLTCEZHROERETIL
EREL, BROERETIVICHTIFRICHZ, F
BERENEDEEDIELSODEFH ONEEEMICET
g AIENEELLGD. TOEOHICIEFEIRNDS
WARRES 2L —2a 2 S HITSRELNDHS.

ARETK, FELBERMTLINBEHMETHD
FErSTHE, RANBERERFEBT (BE, E
5 #RR) BLULETHES (KR O#EIZDL
T, TSUBAME O GPU RIEZFIFATHLTEHE
DRVIEE B IaL—avEERRL, Thic
EDOWMENS—REHEZETo-. BiBrIIHEL
RASEABEREBTOMEEI TS =F1—F8Y
SAOERMMETHS. LETHBRFOMEILTI =F



a—K 7 BETHLHN, KBTOETIZHEET HEMN
BThHY, TRINESBOTERLGHETHS.
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RBNSIME, RAJIFEBER LETHETD
MEERNRELT, BR/NTA—EIDOTFTHEEMEOHIE
FHEUHEERELTER T —AORRETILEEREL
= B1, 2 3ITEhENDERET LOBIETT.
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R (300 FIRE)

E, BKBAEEYOBBEEREFEZLLTEKRPBADLEHARINTEY. FRHFMFITH S a-glucosyl
rutin RutinG)MNEB SN TWS, D FEAFEIIaL—2avIckY, HAKBTEEYWDETILELT
carbamazepine (CBZ) ZAAL\, REET —42%H(ZL=23aL—2ar&H T CBZ/Rutin-G B S EUAZIARIL
2o TORHR. 2L —2 30 THONEASRGEBREELEBRINSROENFE—HLIZIEN L, BARDE
RO aL—2avITHRYILIzEEZ ONTz, D5 AV NS FEERTEN L. BA S BURIZE LT, CBZ & Rutin-
G TIRKFHEDALGLTHKNEHEEEANMBLTEY . CAHABRRKRIBADREEIZHESLTNSIEA TR
gBEht=,

X% (100 words F2 /&)

Nowadays, solid dispersions have been widely investigated to improve the solubility of poorly water-
soluble drugs, and a-glucosyl rutin (Rutin-G), a new solid dispersion carrier, has been attracting an
attention. Carbamazepine (CBZ) was used as a model of poorly water-soluble drugs, and CBZ/Rutin-G
solid dispersion was calculated by molecular dynamics simulation under the conditions based on
experimental data. The glass transition temperature obtained by the simulation almost agreed with
the experimental one, declaring the success of solid dispersion simulation. Besides, fragment molecular
orbital calculation indicated that not only hydrogen bonds but also hydrophobic interactions between
CBZ and Rutin-G contributed to the stabilization of solid dispersion.

Keywords IR &, EIEABE MD >3aL—=>3>, FMO 55

E=ELBM glucosyl rutin (Rutin-G)ZE{A S BUAIZHLS &0
# 8 BIDFAERERIEMEDIIKISEITFIK, Z FlELTHELTLS, Rutin-G (Fig.1)[E Rutin(E#%
NHABRORZRICENWTRKEHEEELL>TWNS, # IV P)EEFEMIE(ZXY glucosyl {ELT-EEMTHY.
KAEMEYOBBUEREFELLTENERELLDL  BUKETHS flavonol IR EHRKETHLIMEHEET
Efohd. EYOEREREFBRRKEBELRLT . CNETIC. BEHASHLEARELZRTD
FLF—HIZEVRETHL-O. BLBRERVE Rutin-GZRAWL. A DHKAMEYMEIEREILTS
RREEZTRY . LML, EYOFEREIREERAMIC CET.EVMDBRERUNATTARAZE) T1%2H
RRETHA-O. ZREBREICERERIETSHILT. ETEHILNRESATLS, T, Bk NMR BIE
BEREENTHADIIENMREELD, T2 T, EVEIES DFEREY, ETILEWEL T carbamazepine (CBZ)
BRETHEMBFNDBEIESILT. EYOFRE K ZRWTHRELE CBZ/Rutin-G BESEUIRIZENT,
BERELTIERSBAENFIAEIN TS, CBZ MOT73F#EE Rutin-G @ flavonol E2 I OHEE
BEERSBAORMEFIELT, 8RFEANAASN ERABESTREIN -, LOLEAS, EANMR O
TW5, LALGAS, &R FIEEDS FEFKREL: TlE. EARMGHEEEROFEIAE#E TH 1=,
O ZBRULGHFOERBENIRELG>TLEI . ELD AHRETIK, 2FHAZEMD)L2al—avIck
RETIL—TTCEFRBELEERZFINFTH D0 Y. #&HT CBZ & Rutin-G 2L ERSHMADEE
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R FLARILTHLNELTZ, SBIT. TSV AV F
& (FMO) 5t & 5. CBZ & Rutin-G O EER
IRILF—ZFFEL . BERPBAEDOREILAD=X L
#fREALT=,
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" oH HO OH
H
Rage Sugar groups

Fig. 1. The chemical structure of Rutin-G.

BE
1. MD P2alb—iavIz kB EERDERA DT
—i 50 A DI AEDEILIZE05FD CBZ & 80
SFD Rutin-G 507 LICRESE. AHERE
HERELZ, ZL T, B 2K EIRIILT—B/ME
St . WEI#EE (Fig. 2) &ELT=, Melt-quench %78
EL. BROELGLAESEM (Fig. 3) T MD L3aL
—23av%4721=, MD & H(E NAMD 70575 L%
L\, 5% MMFF94x, Ay A JHEREE 8-10 A, B
MiZl#&#% 1fs. NTP 74> J)LELT-, CBZ/Rutin-
G BEDBAROLETOKREIRILF—B/IMES
. CBZ & Rutin-G D KFRHEEZHEITL -,

CBZ: pink
Flavone skeleton: green
Sugar groups: gray

Fig. 2. The initial structure of CBZ/Rutin-G

mixture.
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Fig. 3. Different protocols using in MD simulation.

2. FMO #HEIZKBEERDERIAD @

MD > 2al—1avTRLNEZERSBEAN S, &
CBZAFRUID CBZ 7 FND 10A LLNDETHF
EFEOEBEETNTAIYEL. FMO StEEERLT,
FMO 5 EIZI&. ABINIT-MP 7O45 S LZRAL., 5t5H
Fix% MP2/6-31G i&&L1=, PIEDAVREER TR
WX —B AR BRI SEICEY . BONT-HEEER
IRILF—ZIOICHE. RBERKE. EREH. 28
HMEERIRILEF—IZHEILT,

BRBIUEER

1. MD Y2al—3av(c&BEERSBIADTT
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Table 1. The average system volume depending cooling

rate during equilibration process (n=3, mean+S.D.)

Cooling rate (K/ns) Volume (nm?)
300 104.8+£0.3
30 103.9+0.8
10 102.7+£0.6
5 103.2+£0.2
3 102.3+£0.4
1.5 102.1+£0.2
1 102.4+£0.2
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Fig. 4. Percentage for different hydrogen
bonding sites of Rutin-G with CBZ in solid
dispersion (n = 3, mean meantS.D.).
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F X : Theoretical Study on Structures and Properties of Subnano Particles
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MR (300 FIEE) HT7F/HFIFHE 1 nm AIEDIB/NFTHY., F 3 DMHELTERZBU TS,
AARRETE RALBY A XOBILRAZX YT F/HFEETIVI L. BEABBERZANSCET. CRET
KREBATH YT F/HFRADRI D ARV OREICHYILz, E—JRMBEDY A XEKFIET, RED
B AR, BEEHA. OH EREEMA M TFH A XDRADITHE-STHEML., Sn-0 HEEDBENBFELLEMN
FRETHAHEN DMz D Sn-0 FHEEDEELILE. MRRFHMBEEDEILEZRLTEY., RERTHESH
TLVS CO BIEICH T HBRIE R XY T F /R F D E MR ESZ 5T 5,

FE X% (100 words F2E) Subnano particles (ca. 1 nm) possess completely different physical and
chemical properties as compared to bulk and nanoscale materials. In this project, we achieved the
successful assignment of experimental vibrational spectra for subnano tin oxide by means of density
functional theory calculations. According to our computational result, particle size dependence on the
peak position is related to the weakening of Sn-O bonds on the particle surface. This is consistent to
the experimentally reported high catalytic activity for CO oxidation.

Keywords- subnano, nano, tin oxide, Raman spectroscopy, density functional theory
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B3 : Theoretical Study on Excited States of NV Centers in Diamond
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X IER (300 FIRE) FAVELNFZRZEAFDNV Al E FAVESRRICELHEFRIBDO—FETH
Y. REBEEDHDIRELGAEVERDIENS HRABIEANPFEIN TG, ATOD VT NV Fib D%
ELGEAREORFEZHSNIT 120 BREFRERNERERE RO REREFREEIRBAE RN
Z1{To1=o NV FIL DHERLT= SOMO [FXEHEER T HARICDAREIEREILL. CAARFEDOHLHENE
FEBDERERETHDHEATM o=, =, CORAMLHPENRREL>T, EFRELREKRORINHEE
ERAL. RABFIREZETIETWAIELHALIEG>T=, CORRIF. TMEERTSHRIZEITHEETE
F—EL T PREBEICEOT. NV AL DREFFENKEHESNSAREME TR T D,

F X% (100 words F2E) Diamond nitrogen-vacancy center (NV center) is a defect in a diamond. It
has optically sensitive stable spins, and thus its various applications are expected. In this project, we
performed excited state calculations and vibronic coupling analyses based on time-dependent density
functional theory calculations to clarify the origin of its unique photoluminescent property. According
to our computational result, its degenerate SOMOs are delocalized only in the orthogonal direction to
the principal axis. This is the origin of its strong anisotropic electronic transition. Further, such
SOMOs cause vibronic coupling with surface hydrogen vibrations, lowering its photoluminescence
yield. This could be improved by doping or surface modification.

Keywords- diamond NV center, excited state, density functional theory, vibronic coupling
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IR (300 FIEE)

HEDBRHBETHAV T AELCENARDESHLZE

ZAEIHEOIC, HEDOSSZEELTHSORHE

ERMAICELSEHEZANT, HEEROERRERTET o MITIIIRT27 FREED S HEFIFE
BFRILYTVEEZRAVTITL, BB FEICL>THEIRMNERER>f-. VT HEMNETHEMAEL
RELGHEE, DFYRABGERZF OUNZERMALGHBICAENT, BERBERREBARESGELIEN M o1, F:,
VY HEANBREERIENICSZSEZEFIANARDOKRESICHAOLTERENGS, RBGRREETHAMARL
REGHEAITEWT, VT HEOZENEIRNSENBHLM, T

FEXHEX (100 words FEE)

Combined effect of the skewness and effective slope of the rough surface is studied by means of the
direct numerical simulations of turbulence over systematically varied rough surfaces. The simulations
are performed by the D3Q27 multiple-relaxation-time lattice Boltzmann method, and zonal grid
refinement technique is used to circumvent the high cost of simulating rough wall turbulence. The
skin friction coefficient of the rough surface is found to be larger for the surface with the positive
skewness and large effective slope value, which represents the steep peak-dominated surface. The
influence of the skewness on rough wall turbulence emerges irrespective of the effective slope value;
however, the influence of the skewness is more substantial for the surface with the large effective

slope.

Keywords: rough wall turbulence, lattice Boltzmann, grid refinement, surface topology, direct

numerical simulation
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B

Hydrology is getting important now because precipitation and flood are getting severe. However,
the accuracy of existing approaches in hydrology are not always sufficient for analysis or prediction.
The accuracy of analysis and predication should be improved. Deep learning methods are nowadays
getting popular in various research fields. This study used deep learning methods to improve the
resolution of sea surface temperature data. As the deep learning methods, SRCNN, RRDBNet, and
ESRGAN were selected. According to RMSE and error rates, RRDBNet showed the best results among
the three methods.

Keywords:

Convolutional Neural Network, Generative Adversarial Network, Sea Surface Temperature, Super
Resolution
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(Convolutional Neural Network) & & ' GAN 10
(Generative Adversarial Network) D FETHD 180
RRDBNet & U  ESRGAN  (Enhanced 165
Super-Resolution Generative Adversarial ::

Network)# AL =, FEDFHEFixELT, RMSE &
UBREFELTRMV:. b) EEEET—45 (OISST)

Jb K KTEEAIRAFIZH LT SRCNN, RRDBNet,
U ESRGAN ZAWTEBRBRELETEo-LE,
RMSE [F#h%h 1.566 °C, 0.907 °C. 1.096 °C T
Hotz. Tz, IREZFEIL8.191 %, 5.794 %, 6.929 %T
Hot=. EBLMFHEFEIZHLITE RRDBNet Aiix
LRWMEZRL:. - BREGELLEZEKERE
DIERD—FIELTH)IAIL=ZTREIZEITSH 1984
F1RA180EKEREEZR1IZRY. RRDBNet (&
SRRBEICITEoTSY, BfRBET—H2(ISST) ¢ RRDBNet
BT HEREOLEMNHIEEZLOND.

FLH, SHROFE
ARREICHVTIEBEKEREEERNREL, FEEZED
RERUHFLLERELFEEHALLEZ T
KDEFEBEFETHS SRCNN, HLLYCNN %
B U GAN 2D F % THS RRDBNet XU ESRGAN
ZFL=. RMSE ERERTHRLIZEDS, oo
RRDBNet Wb RWMERERLI-. LALEDLS, & d) ESRGAN
FREET —AOLBTEELREOLEELNHLHLEE
Abhb.

WEDLEIA, BIE—ETLNMTE-THELT, &
RIGELEL—BOMBOHTHD. SHRITSOLLME
W&, Tttt @BRATHIEI2RY, FF
ZORBELEAMERILTLKFETHS.
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FIARER BEREOHHITREBELFRPREMTEICRET %
F 3 : Study on the ultimate bending strength and the safety assessment of damaged ships

BAx B

Hirotada Hashimoto

MPEXRZE BFEEFEEtLVA—
Kobe University
http://www.k-obec.kobe-u.ac.jp/

I E R LI5S, B LRGEDKBRIBFICELINEID, EHBEFXEDEEDREMNE
SNTWE0E, BREUGEZFELGHET AL ENHD. AR, FRHHVIEHERAIKEDBEMAIC
DT, BRAKREBNEMEESSVHHIFREICRIFTEZELRNETLHLEEMNET SH. TSUBAMES.0
ETONATYRIEFIFEIZEY, 2 BRI FERN=KRBRLBH MPS iZZ2 AT, RERKEETF
BEREEHZII2L—, EMEEOHMNEEN, ERNFOERMRANICRIFTZELHELT
BHTEERA . NELFBELTIE, HtHITHREARILROONSBRAFKEL, EREREARICBREHRLO
HENEEF N RETZEIOVTRHREEZITO:.

In this study, the influence of floodwater on a ship response and longitudinal bending strength of a
damaged hull was investigated. By using hybrid parallel computation on TSUBAMES3.0, nonlinear
fluid behavior including internal floodwater was simulated by a large-scale explicit MPS method
with 200 million particles. Then the influence on an added mass force and a restoring force of a
whole ship was presented. The external disturbance was set as regular head waves in which the
longitudinal bending strength is most required, and effects of presence or absence of damage

opening on a wave-exciting force was investigated for a slender ship.

Keywords: Damaged ship, Floodwater, Longitudinal bending strength, Explicit MPS, GPGPU

ERLEBH

FRfAANE SR - EFELI-I5E, Afi-HE-RE~ADE
BF&/METB1=-0I1ZIF, EFRH IV IEEBIIKRED
B, FIEOLERIZELINEID, HDIWIEED
BEICIIENETORME, BREHEEELT A
BFICHERHITILENHD. T, T
MOKEICHIIEGMAZTRHRELT, FEMLKIER
T CRORROEMEIGE, #teh (7 ERIRE T, RKERRIAZ
B, WUICKERBEZETL, BREDICHETSBEMR
AOHEH FRIEETZERK-ENEZELTEHTHLSH
129 5ZLEBMETD.

AR TIE, BERAOHEL F RRRETEEE
WL BIHzY, BERAZNLTHAVTSEK
THEKAER R DMIKISE R UMM (FREICRIFT
EEELFHALMNICT AR, R—=/N—aVEa1—4
TSUBAMES3.0 #f#RL, + 7L XESOHEKIEE
AL ERBERMFEICEST, BEHAOEENR
KRIZERT R NICRIFTEEICOVNTHL
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WMz

BRI EMEEICRIFTEELMBENRS
DERARTHRIEINETEL, TOE—HLid%EH
175 BIBHEICE, ARRRBOAFHFELTES
#FH GPU ZAWTO I FIF EH AT BEZAR[EH MPS O
—FERAWS. HFEOHEIRMNE, GPU BT
RIBITIERSEHIEMNATRERZAY, MPIL @E{EZ ALV
BETNARIZKDZIILF GPU 57O REFEE
75CL&T, 2 BEOMNFHERAW-HELZAIREELT
W%, MPI [2&2FO0EX5(E, D CPU Jo+
YH THRBDIRVEFERFICEITTHILEMREELT
$Y, OpenMPI i FINE(_FHTSH_ETHESE
HEDBIL, ThZThORBEEICETSEEE
CPU 7otyHIZHYLTTRETSILT, SHEE
FORBEE>TWNS. =, TATSLIZEITEH AL
VAN —L, EENEIOEELE, HEIEERLTO



BHURIE (33227 —%) [TRAMITERLEZTLY,

DEIBERNTORFEICIDRAEFENTIE, RLEHE
ARAROFVEHEEERBSIOLTET NI RADEE
[CE->TUETS.

HIE/KFET Fig.l (SRYBYTHY, KEBEE,D
DRITEDHEER(TDH128, MEKIZHLTHSRIZK
EEKEY A XEFHERL, BILIRT R OE RO R x5t
BHZIXERA 16 EOHKRE—FEEIT-. MHANTF
REICHLT, 2 RERAFARTYIFIZLDMHEE S
D¥F% Flg.2 I2RT. KHAETIEX, 8 /—F, 32
GPU ZHAL\T 40 BN 2L —23v%&iTo1-. &
B, AHEBRESEHKIE 64 THAS.
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GL‘]D

Time: 35.0

Fig.1 Numerical wave tank

Fig.2 Initial decomposition of the domain

BIEKBICERBELEMALERZELETLL, L
B T1ITU 3 BEERECILET, BRAH N%E
ROf-. FEGRELARDRTICEBEHALLIES
XEZHTHEEIRED 2 KEIZDONT, 2alb—
IVERBLT. REHE, Mt FE—AV MO EELLGE
HIREMERL 1.0, REKRELL 0.027 DREIREEE
EMSZITHREREEELT-.

BRPLUBR

JEESREICBITEL3aL—av DRIy T3y
& Fig.3 |12, HHBEMICH ITOMAREOENS
#1815/ BEDEIREEIZDUNT Fig4d [ZRY. Fig4d
&Y, BIERETEMADREBOREITRKMNEL,
RNEBDHEBKICERTIENLFEIN TSI EN
nHb.
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Fig.3 A snapshot of simulation

Fig.4 An example of pressure contour on the hull

surface

Fig5 &, FEERKEICE TS, £ T £EHHAED
Beadl A, Lo CITREELAYDEENE—A2
D2l —2aviERTHS. Fig6 [FRLCKEHIC
BIRGBREDHRTHD. FEKOZEIZLY,
MIKICERT S LETARDFEAMETLTNSIL,
BAMICH T EERFRKEREET HETEEEE
NE—AVIAELTHEY, SHEHBRRORAMUAR T
ng. T, BEREOHFEICKY, EAARAILESR
TRANDELC TSI EITHEBRZEL.

950

Time[s]

Fig.5 Wave-exciting forces and moment on the

intact hull

68



15
Timels]

Fig.6 Wave-exciting forces and moment on the

damaged hull

FLH, SHOEE

TSUBAME3.0 Z AL \= KIRIZZIGHI MPS [2&Y), &
B0 FEEGE/BERETORBEEHNOEEEH
Ht=. R EIZE T HEMMBEREL, BKITHLTH
1018, £1FICxL THI0EREDHRFICEFE->TLS
A, KEHIAICONTIE, BEREOFEDZELTE
HHICHETETVSLSTHD. SRITKERRE
EHEL, TORRELEKTHIET, Hitdh FREDMHE
MISRODONDBEENBON TSN ERITINE
nHbd.
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I : Molecular dynamics simulation for stability analysis of antibodies

FRAREEREE BIIETE
Shumpei Ishikawa

iR RRAZARFREFRMER
Graduate School of Medicine, The University of Tokyo
https://plaza.umin.ac.jp/prm/

X EER (300 FFIRE) UV /NERDIUA (RESOI)) IEEHLRRICHETES LS, B—EAADE
H0—2 TR DNABRIEHLEHEEBEDLDONMELND, FUIADEEZHEOEEXIRET =012,
TIAEEFELIAL—avIZi o THETHLIEELRT7 TA—FDUEDTHHH., ZLOHADEF|IH D
BEEHTETDICILERUEBBTOYIAL—avNEETHY . TDEDOIZELDFAE )Y —IANBET
Hb. A EECIHNEZEROERBEEREZLEIZZLDEBEDRADEEEZD FEHFEIaL—aY
[CE->THEHL. MADEBEZHRIEICRETAHEREEF

E P §% (100 words F2E) Antibodies produced by each lymphocyte clone within the same
individual have different DNA sequences and protein structures, which enables recognizing a
variety of antigens. Although simulation-based inference of 3D structures is one of important
approaches to understand the structural diversity of antibodies, relatively long simulation is
essential for that purpose, which requires high computational resources to infer structures of many
antibodies. We analyzed various kinds of antibody structures by MD simulation based on their
crystal structure information and obtained the results as to the structural diversity of antibodies.

Keywords: Uik, SIKEE. # FEHFIaL—3>, GROMACS

AREAW
RRETHNRZRRAOERBERRELLICSLS
DEFEOHADEEEN FHNFEIIaL—2aVIC
FOTEML. IEDBESHMEERETHIIENE
HTHD, V2aL—avDHEREANDILET, ulk
DBERL T TR, FEREMOBEEREHET S
EXFRETHSH. b X ERAERET T HRHE
THY . FEMITHAERET L OBEICLELGHIER
RREMORTAIBETIODERT —2LL55,

Mz

Do BROFUA (B DT YD) X EHERERITR
ETEL&S. A—EFADOEIO—2TELS DNA
RIEHLEHRLTEBEDTLOIMELN S, HADEE
ZHREDEEFRETHOIC. IAEEE 3L
—2aAVICkOTHET HLIIEELRTTO—FOU
EDTHAIN BEZHTETHICIELERMRBFETO
D2AL—LavhEETHY. TDEHIZEZLDHE
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BRBLUER

AEECIEEBRMIZBONT 336 FBEOHIKIZS
LT.KFBEVIMAD 2 DOEETIZE 9 FH
HNEZAL—2a0FTof=. FDE.NSDTIMNIT
FAIDLRBREMDI—O AE LUV IT7oTILT—
LA N DREFHIEILZETRELT-,

YIr 7 ELTIETSUBAMES.OIZT 74 /L TA
VAR—ILENTLVS GROMACS 2019 AL =, 1
D2OHAEIaL—2ard5HDIC 1/4 /—R(7CPU,
IGPU)ZRW. 1 RTyTHiY 2 Tz Lt &
50,000,000 R 7Y 100 7/ DL IaL— 3 EFT
oz VAl —2a E TR FORIIKS FEE



8 50,000~60,000 THY. 1 DDE%E 100 F/F2
aL—329ADIZH 14 BRI -oT=,

TEDH, TRDORE
AFETEBL2ORAKICHLTOFHAEI 2L
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