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Theoretical studies on the reactions of novel main group elements compounds
SR EOIERT WERAIRYEEIIER AT LA RME B

WFFER AR 2

t-Bu Me;Si _
ABFIETIE, SR LTI A— A an.Ar Ar= %ng%
SR a— s AT MEFRIL, AXE; LS“/\( P— L es S
BHANUPY 1| BEOT oA T =Fr N t_Bu{r/S” Tot: R e
K'(th) 2 DM BT B RA T o7 ?  BotR=5Me

1 TAIE P CHEIRE 8K 3 OHRRREIZHY , £ X Bk S T I Lo Ot
AT RS> TR, 22T, 1 12T M & k%4 Gaussian 09 {B3LYP/lanl2-
DZ[Sn],6-31G(d,p)[CH]} IZ TAT o 7=, T D&% W7z GIAO BXL W TD # &
{B3LYP/TZVP[Sn],6-311G(2df,2p)[CHSi]} IZd&DH NMR 771 /L2 7 b8 LT UV/vis WL A
7 VIR R D RS R EINEE RO —Ba R LI e D | Fe (b S I L R oS
ZISHEBILTWAEE 2T,

Fo FRLEERREMICKIL , KCs ZAEHSEHZ L1280, Tht FDE STAIBLEES G 23 ETTL
K'(thH)-2- 28 % b 1 2 Z & &= H M L 7= . K'(thf)2= @ NICS(1)
{GIAO-B3LYP/TZVP[Sn],6-311G(2df,2p)[CHSi]]//B3LYP/lanl2DZ[Sn],6-311G(d,p)[CHSi]}

SiMe3

($-7.26 LR HENT, BEROYT NV~ =0 LD % KCe 0 -
[NICS(1) = —8.10[ICH L TEDMRMEIT R0/ NE 4 3 210 inn| Sn_tBu
o TOEN, RELTRICKES, Hmp ATt TP LJ
ERTHOEEZ LS, Ky 2- (43%)
I am L (FifEEDHD)

(1)  Fujimori, S.; Mizuhata, Y.; Tokitoh, N. Heavy Phenyllithium and -Sodium: Synthesis and
Characterization of Germanium Analogues of Phenyl Anion (‘Germabenzenyl Anions’). Chem.
Lett. 2018, 47, 708-710.

(2)  Fujimori, S.; Mizuhata, Y.; Tokitoh, N. Ru-Complexes of an Anionic Germabenzenyl Ligand.
Chem. Commun. 2018, 54, 8044-8047.

3) Mizuhata, Y.; Fujimori, S.; Noda, N.; Kanesato, S.; Tokitoh, N. Generation of Stannabenzenes and
Their Monomer—Dimer Equilibration. Dalton Trans. 2018, 47, 1443614444,

(4)  Fujimori, S.; Mizuhata, Y.; Tokitoh, N. Stannabenzenylpotassium: The First Isolable
Tin-Containing Benzene Derivative. Chem. Eur. J. 2018, 24, 17039-17045.

%) Fujimori, S.; Mizuhata, Y.; Tokitoh, N. A Mixed-Anion System Consisting of a Germyl Anion and

Anions Delocalized on Conjugated Carbon Ring Skeletons. Chem. Eur. J. in press.
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Synthesis of Compounds Having Novel Bonds of Heavier Main Group Elements

TSRO IERT WERISRYL A TER AT LA gemi & 517

TFJE Al A ) )
R FERECHTRIA— = 52 t—Bu] coRuc
A2 —FU AT LEFHL, FEONIT <K X room temperature
AR - T DI LRI L2 v~ = 4 K1 RUCP"
MEHRT == L7 =4 KT ORJEERY o g
DYEENC BT BT o1, D e
K™1"& 0.25 ¥ & O [RuClCp*]s (Cp* = I7u—Ge\/¥ /G!e t_BtL,Bu

[CsMes]| ) ED UL E R % oy Bl - FE L7222 Cp" tBu |
A, SER2 &3 BB HZ LTI LT, Xf 2 3
F AR EE AT OFE B0 2D OSERITEHAT == VT =4 BT K EL B DN AR E
RLTWDZENRHALNNI ST,
INBORES BRI E AR L T D702, LT ORGEE T o7, 1, S5 kD

i

i1l % Gaussian 09 {B3PW91/LanL2DZ(Ge,Ru),6-31G(d)(C,H)}|ZTITV >, it

EN X RS S AT (LD B LMD CRW— B n T bR MR LT, =D T,
NBO6.0 3L AIMAIL 702 Z ML AFH{B3PWI/TZVP(Ge,Ru),6-311++G(2df,2p)} 24T
STe, TOFER, IR TENIE R CORRBR N Z Y THHZ LA LT,

P #im L (DY)

(M

2

3)

“)

)

Fujimori, S.; Mizuhata, Y.; Tokitoh, N. Heavy Phenyllithium and -Sodium: Synthesis and
Characterization of Germanium Analogues of Phenyl Anion (‘Germabenzenyl Anions’).
Chem. Lett. 2018, 47, 708-710.

Fujimori, S.; Mizuhata, Y.; Tokitoh, N. Ru-Complexes of an Anionic Germabenzenyl
Ligand. Chem. Commun. 2018, 54, 8044—8047.

Mizuhata, Y.; Fujimori, S.; Noda, N.; Kanesato, S.; Tokitoh, N. Generation of
Stannabenzenes and Their Monomer—-Dimer Equilibration. Dalton Trans. 2018, 47,
14436-14444.

Fujimori, S.; Mizuhata, Y.; Tokitoh, N. Stannabenzenylpotassium: The First Isolable
Tin-Containing Benzene Derivative. Chem. Eur. J. 2018, 24, 17039—17045.

Fujimori, S.; Mizuhata, Y.; Tokitoh, N. A Mixed-Anion System Consisting of a Germyl
Anion and Anions Delocalized on Conjugated Carbon Ring Skeletons. Chem. Eur. J. in

press.
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Theoretical design of flat and perfect two-dimensional n-conjugated “silicene” and the search of

their solid-state properties

SRS ALARRGERT  WEAIRYLEIIIER AR OTRIL AT TE R
mffESx

AR FE R A 2

TIINRT T T 2 LRI T T 2 DT ARV EANIT T TR LR L E T
HOHZENHLNTWET, 2T, VI 7 2 ORERREN AR B NI T R THLDITKIL .
VB ORERREN AT TR BRI TTHLZLITERL TWET, 77y MEED
AF TR BORBUIE VT A BB ORE T LI, BETT Iy NMey Uty
FHIL, T 7TV MR OGN L7200 E3, FFRFE T VEEE 9 A, U7
VIR LD AT R — NV )%, 777 2 ERICEIICT Ty M TEDE R HL
NEOREZIZRLIIL, #RCF8FK LEL7Z[M. Takahashi Sci. Rep. 2017, 7, 10855.],

AFFEClE . R K AL Ie T DA — R —a L B a— 25 R L. WFgeit e a3t
727 N BN 2 R — A2 R GEITIRIR L2 7 T o M Ve U 5L O E 3
RIHIEEHMELTOET, 0 FOHAIZIE, Gaussian T U—AXDPLHY 7 RIAL DL
TWETR, ISR SILZ S — MRS U OF BT L CWOVEY A, F7-. 56—
FHEICLAME R TIE, IEEEL RO =D BT, ZOREENRT 2L il T
SICHD LR ELEE CHHI LR T IV ENHYE T, T DT DI TIREMEAT 21 7H 3
MBHVET, JEHIROMHEE DR EITIBV T ERD & D 7= e (b LR B AT D W REZ2 T
TV —aAZROIVTWET AR F T OARA—/"—a B a—FIZZDO B/
W2 o727 7 VA —3 3 (Materials Studio) BNAPESTCWVET,

SEEIX, ET. 20TV —var BFIHL, BEEERE L0 TR Z 0O E FIEICE
WCHRZERELL TEHELND), 2, BH VDIV TWET B DHEN TG TIT A
ETIEREORE AT TLH0REEZEFEOHFTIETLLE EIFCHEBLELL,
Materials Studio IFfEVMEINL TRBVELIZN, VAT ANERARHZLER0 N—=Var N Eotzizd,
LIRTA[RE CH TN EELRNEWINT TV LD VNI L7, EEHMHT5
HENTERICEDVAT AIZEVONTWER A, 5%, WLKOND HIET, FEARSF D
FUTINZ, HOT Z oty — O FHIHKER T 5 T ETY . 6 AL, /97 T/—~L
Ba B U7V RU A LS EERGE A 1T 10th ICMAT 2019 TOHFREEZKESINT
BY, ENETITIEL, 7Ty M THREEER o 4% ke — MU OREEIZIZED D&
EEZTVET,



VR 30 R ISR SEET AN al B a— ST AT A I

Fr oG b O A+ OB AHIME
Electronic Properties of Organic Molecules with Novel Structure

FABRFACAGERT WEAIRYEAAIE R S AL AT S RER

WFFER A 2

7k$%/5\ G:%{?E é j/l/f: 7}(67\% D %j E@é%j 6j: Scheme 1. Synthesis of H,O@2
BLRVE S, K—3 05 LT AKBERKEIZOW
THERMZEN A AT TE . LaL, 4
HIBREE & MK FEREG R Y U — 7 HEE
T o720, EROIEITREL D 5. AHET
%, 350 OH HAEMOIIC L OKRBLBI N 7 | 0 idinzyn
T — L Cooihifk 2 Zixat - AL, TDOW o®
H2ERIK By F 2Rl 2 2 & T, BRHE L
D OH J&: & DKFEREG DIERL - fiRBEIC ES < H
— KO OMWEIZER LTz,

H0@1 1Zxf L C, CeCLTFEF, 10 equiv ®
NaBHs # St &5 2 &C, 3 DDA F=)L
NN IE T SN2 H0@2 % 75% D U5
T157= (Scheme 1). HE S X BAEEMREHNT DOFERL,  Figure 1. X-ray structure of H,0@2. Aryl groups, solvent
H0@2 133 1 1 CHRIE 255 TSRS B % Thorma cipsodos arscet i 50% probadiiy.
R L, D TFRIAKFER-EGEN L THA~—bT  _Lis
HT EDRbroTl. 6T, BRNETIZHL
& B DA IS B DTN KS F DT 4 A
F—F—nHRbh, EARITIZENLER 0.11(2),
0.81(2 TdH ~7=. (Figure1). ZrHk /1% ek L7 :
HEHFE2 S S (Figure 2), 2 DD 72 5 K455+ B3LYP-D3 M06-2X

NaBH, (10 equiv)
_CeCly (10 equiv)
CH,Cly/MeOH
0°C, 15 min
75%

() W - (+)

DOEENEHR SN, 2 IR SRS FILE qm-ome 12 20
WNEBZERTICHSE L, BIOE Eo OH 3 ol oE-om (A 331 299

. - N Figure 2. Optimized structures of H,O@2 (B3LYP-D3
DIKFEFREES DOTEEE « BAZNZ IS U= EIEE 2 and M06-2X) and electrostatic potential map of 2 (MP2).

FIEEZ T Z Lbrol.

Fe 2 im SC (HEERL)
Hashikawa, Y.; Hasegawa, S.; Murata, Y. o un.2018, ,13686-13689.
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punicafolin } U¥ macranganin O e J4 fi# AT

Conformational Analyses of Punicafolin and Macranganin
S PN St SIS R SR D A it A o s T TN

AT R A

LTI VB = TREY T IRAEFE O —FE TR D FRIERY 7 = ) — U D B AR R
B ThHD, TDOEUIT N a—RAE AR ELL A T IRICIVEM SN D KEE LD &
RBEAE =y O EHERIZE ST, TEBEAEAEMDNRRIIFELTRY, BERAE
WIEWZ AT 200 EE<MESNTND, o2 ITERE S Vo — ADE BN EZERIE
e bz R L 52 A AT SEICHDAE A TEY | i lT punicafolin (1)} O) macranganin (2)
DIND ARG AT Va—Ane T TRTERL, 1& 21358 7=y M3 C-C
A TRIZE > T TE5 HHDP O R F N R/ D T T AT LA~ —"Th% (Figure 1), 1L2
DERED 'H NMR WOBEH RO 7 F Dl TV Tar 28 Ms K& B2 LIcHL
WA RH 1 L2 O MacroModel & W2 BLJE R SR 21T o7, EDRES. 11X Figure 1 O
ERIORTEY, FVa—2ADET7 ) —AEN 7V 7 L, BEENETT XTIV
'C4ECEA EDDITHIL, 2137/~ — N O EHRIEN 7T R T IV [AO T boat B 0 it JE 73 %2
ETHHLIENRBRS I, BLERR TRLIE 227 BCEE (<5 keal/mol) Z#IHAMEEL LT
DFT &R & e (b L7 3 SO e &l EA%E % Figure 2 (R LTc, A% H
Ve NMR GHRICESTRMLIZEY T ) —R8] FAKFEO Ay TV 7a A8 ORI,
FRE LR T A2 R LT 2 8D IR THRARDBLEZ B> TWDZERRIBS T, 1
13 ICy RO AR ENDDICH LT, 2 TR TOBEBRENT X TICHWEA.
HHDP &7 /)~ — (DR F 2=y M DRI REEN AL LD T/~ — (DR
Tl =y N T NI T VAT T2 boat RUBL LN 2 ERLEE L7~ T2 835 2 HLD,

HO HO OH OH HO HO OH OH

Ho—p o >-on Ho—L) -

Oo i OH Oo i OH

o O o O
OH OH
HO -0 OH HO -0 OH
OH OH

HO 0} 0._0 HO o} 0._0

o} O
punicafolin (1) HO OH macranganin (2) HO OH

7 steps from p-glucose OH 7 steps from p-glucose OH
Figure 1 Figure 2

FE 2K S (HEEHY)
H. Shibayama, Y. Ueda, T. Kawabata, $5F& ¥ .
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Fabrication of Higher-order Structures of Molecular Janus-type Bottlebrushes Synthesized

through Living Radical Polymerization

SR ALERGERT MOEHEREAL AT ZER Moy TR EHE AR Jeare fifls 32K

W FE RS R 2L

IR AE R TR ML T TU0T, Y XABRMLV T T U LR, BAEAIEH OIS
kA Bl BRED J1 & LT R O LT 4 7 Ty 7 LTE BENTWD, Fox 3o
T, Br—2&F#HEL T, 6 fLKEEEEZ polystyrene (PSt, M, = 3,100) $5% . 2,3 (7 /KFR AL
\Z poly(ethylene glycol) (PEG, Mn = 730) $8%&H 32V XABAR L7 73 (BLr—ZF P X
IRV T F2) D EFHO AL RA—= a3, FIEIETPICB W, Rl k2 H4 20
A —EFT N THLHLHAHLLTEHHW) ET /MICIVFHRTELZEE LT D, A4
ZETIE MIHE EFEHEDa L R A—Ta OB EHONIZT L A DO'LE— AR T XA
BRI T T3 2GR, P ARPER 0~ 7T 7 ¢ —-2 4 FE S HGEL (SEC-MALS) Il E 35 L
VIV X FRHGEL (SAXS) HIEIZ LA A iR Iz T Do iR A—a fiffir a1 -7, PSt
PO My DRELRDITHN T, RV T T OWE J7 18] O] 3R AR SE DENRE
7R BT XIS TNDZEN Do T, SEDfiE S* D DPRIFIEE R A I E 52
HEWTNORMLT T EHOa RA—a it HW 8TV CHELTEAZ L0 b
72, ZHUE PEG DB %A TR ML T U FHN A EH (KP) £ T /I KR T& 7
ZLLRIIRATHY, PEG SHOAF HEN DO IRA— o N RE AR A B 2 TWAZEN
oz,

F&Fim L (FfEHY)

RZ AL

F&Fmm L (FFERL)

1) K. Sakakibara, Y. Kinose, Y. Tsujii, "Synthesis of Cellulosic Bottlebrushes with
Regioselectively Substituted Side Chains and their Self-assembly", In Cellulose Science and
Technology: Chemistry, Analysis, and Applications, ed. T. Rosenau, A. Potthast, J. Hell, John
Wiley & Sons Inc., NJ, USA, 2019, pp. 51-66.

2) H. Miyamoto, K. Sakakibara, I. Wataoka, Y. Tsujii, C. Yamane, K. Kajiwara, "Interaction of
Water Molecules with Carboxyalkyl Cellulose", In Cellulose Science and Technology:
Chemistry, Analysis, and Applications, ed. T. Rosenau, A. Potthast, J. Hell, John Wiley & Sons
Inc., NJ, USA, 2019, pp. 127-142.
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High-Resolution Observation of Polymer Crystals with a Transmission Electron Microscope
TSR AL EMITERT =00 - HlE & A FEnss B BOHER

W FE R FAE

AWFFETIEL, FEKRAACFIFRFTA— R —a B a—2 T 27 LEF AL, KUV AT Lonm
X4 (PDMS) D it E AT ICHAHATZ, PDMS [Z=F A~ —A AL {H{aflEL T
DEFAINRE | MEIELfF DTS, 200 PDMS 13RI Tt st 3503, 0 5 7Rt %
KD DREIEFENT IIRTEA T TOR U,

Tz IIHEAEEE £ CIC, B E 7 IA%EE (TEM) 1 C PDMS ZHHI4 2212 X0 ik i
R C, O RIS 7B [E1HT (SAED) /34—, SFREHORE S E SMFETH28%
BBDNTL T e, 20 SAED /37— b, fiidh D ab mNIZI 1T 25 1 FRE DG 5
BNDHH, ¢ T OEHRIZKBAL TND, 2T ¢ BFHOFRIT L 7B LD X 7
[T (WAXD) /35— IDHEE T HZE T, ZR X — I ZETHY, 2o, Ffi~F—2
D2 L CEAHE 7 /L% Materials Studio & W TIER L=, ZOFEE., &I H-D
F T AFEREIC DWW CHEN D LW EZ IR R LT (K1), F72, Z24EL 7= PDMS (Wb b U=
— L) BIEM L TR A LS T 58, WAXD 37— DS RIZIGE U CTEL 580
VRFRIPBIGIZONTYH, ZNHAFRH DR NRIET DB X 52T 52 LN T,

X1 PDMS D#ERiEEET /L (ab %R
Form 4 M4 F4E(E ab EIZX L THELIYTULNS

L GEEHY)
M. Tosaka, K. Tashiro, Polymer, 2018, 153, 507-520.
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G R AL EW D ERR & OYIEFER
Synthesis of Strained n-Conjugated Molecules and Evaluation of their Physical Properties

SRR EAL A IERT AMPEHEREILAITIER Mo FHlE S T JE s SpJ o —

> m/\77:n%l// (CPP) iU & LBk n 4%y 713, Rebds K OUL A
FEOMMH B ITFERVIZIER ST 5, Fox L, ik, CPP OEA L RFE-RFHE (C-C)
fEAEICAEHE L, EBeBISRICRT o s
PEIZOW TR ZIT-o7T2 8 2 A, 0 fliE4
BIKIZEY CPP 000 CCHEAH 1 LD
LS R, Bk G e s on [ —“’
5HZ &R L (Schemel), = Z T, i
BRI A— S =2 Ea—s A e
TLEFFL, DFT #HEIC K AAMGDR  Scheme 1. The C-C bond activation of [n]CPPs.
TSRS OHEE B 4T o 7 o, T

9. [5ICPP D C-C e
REAIH LT PPMe) | 0 s
DS B PERIICHR N 2 8% B o
WOBEREIT - T e
(Figure 1), = Ok 5 PPy _Lo
CPP ® C-Co#E&IZH == J \
SHENL LT2tRIC, 3 O V S e

()

[n]CPP

IERBIRREZ R L, B
KEEEIR 1a AR Dk
BRSO T-, 51T
la 726, [AERICH (ﬁf’\ajat AH (kJ/mol)@298.15 K, 1.0 atm
ROFNL & A K

BT 2a 78

P P -406
HEk w P

—°  Figure 1. Potential energy surface of the C-C activation reaction of [5]CPP with Pt(PMes),
190, 29D @Tﬁk}i‘ obtained by ®B97X-D/6-311G(d)(C,H,P), SDD (Pt)//oB97X-D/6-31G(d)(C,H,P), LANL2DZ (Pt).

JEOIEMEAL T > Z L B —13+52, 47 kI/mol & WL HR< . Ziud, EBRIZI T, 80°C
FRE ORI 5 RSP HEIT LR R & L —8 & /R LT, 72, 2Ok RITk
WD C-C IEMALNAEBEE TH L Z L ZRBL TS, £2, WTHOEREHRE <
AR S TH Y, la ORI 129kI/mol, 2a DAERLIE 146kI/mol TH -~ 7=,
FE i L (D)
Kayahara, E.; Hayashi, T.; Takeuchi, K.; Ozawa, F.; Ashida, K.; Ogoshi, S.; Yamago, S. ng

n 2018, ,11418-11421.
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Synthesis of cyclic n-conjugated molecules with electron deficient moieties

FABRAACTEIIIERT APEEREL 2T ZER M TR SRR FEik A TR

TSR A 22

Bk g RS FTH LI 757 2=1L > (CPP) kONFDFHFEMRIL, (b &k
BromEmrbEREZEO L5 TH D, FTH, no WEEKITEFRIIMEEZEA
L7 b Dl n BREEEME R E~DIEH IR TE 2, AT K70t
WA=/ N—a L B a—F L AT LEFAL, il lCEFARRERT b7 7vdnT ) —L v
LA AT % CPP B8R OB RICI Y LA T,

HAE)D CPP 58K THD 8F-[6]CPP & 12F-[9]CPP 2>\ T TD-DFT & &
[B3LYP/6-311+G(d,p)]&1T72 > 7=L 2%, HOMO 725 LUMO ~DEB I b 25 & T 1
SN, EBEOWILART MV TE O E— L TWBIEBNb T, o, 7y HRIFEEA
IZEH HOMO, LUMO Y7 Z il CZ 251 FLIE, 4t DM BHF St ~DISICH iR Tx 5,

F-[6]CPP 12F-[9]CPP
(a) 8F-[6]C AR (b) 12F-[9]C >,
F O D F F. F F
L+2 0
F F F F F L+2
14 L+ 14 L+
D P 1w - SaN .
(L+1 ) (-1.30) 1 L1 Le2 ‘
-1.66
24 24 -1.80 (-1.72) 2
2 L L 2 (-1.80)] |
(-2.32) (-2.21) L X
3 -3+ 3 34 h
5 & H 5 .l
S e S oW
c c
[} 1)
IS s
Z -5 (-5.43) = -5
S H S (-5.60)
H_
- -6.23 H-1 .
6+ A1 (H_1 ) (-6.39) — A2y, .
—_— H-2 (-6.00) (-6.07) —~
H-3 H-4
363.39 nm
(-6.74) 339.86 nm (-6.75) -
74 f=0.5526 f=1.4334
357.41 nm
332.23 nm _
= 0.5764 f=1.2331

Figure 1. Summary of TD-DFT calculation [B3LYP/6-311+G(d,p) level of theory].

Feim L (FEEDD)

“Synthesis and Physical Properties of Polyfluorinated Cycloparaphenylenes”

Hashimoto, S.; Kayahara, E.; Mizuhata, Y.; Tokitoh, N.; Takeuchi, K.; Ozawa, F.; Yamago, S.
Org. Lett. 2018, 20, 5973-5976.
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Development of new radical polymerization

SR AL IEAT o0 -l & Bl AR i FE 5

i Ap e S

AIFFETIE, R FACFIETA— R =2 B a—F— 2 2T LEFHL ., FilE/ ~—
AW T YV EES ORIEICED L iR EE T T,

INFET. HHT / ~—DOEMBIEEEZ DT E TREISMENRE DD ENFEBRAIZEH S
\Z72 2 TN, ZIVHD K ED AR 572812, Gaussian Y7 b7 =7 % HWTE/~—D
KL TEREE RO, HONI-EEE WD ZECTRINMED ZEE TR T 22 L0 k7=, &5
2, ZORERICHE SO CTEBIE O EE T VA L, 5%i%, EEHEEIONCT 572
DIZFHAY — N—2FHTHTETHD,
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Basic Science and Functionalization of Organic Devices

FREE ALEOIIERT 3 F AP EHME AR SE iR UEECING: ]

iEAp e S

ik e R e BT o =— 7RI Th D[]S 7/ m/ 77 ==L ([n]CPP, Fig. 1)
L, ZTNETHALIBIR RGP ED LD EEBIZ, AE THEIEL CTOISHFIELT,
BKEHMERTL 7= CPP FEfAROEFBENENREIN TND, LLR5, CPP JEGFRD
RIS R (B T2 R AR BRAR I X+ 50 T\, ABFSE T, AR AL A SE T A —
N a—F VAT AMIEESITOD 5 F 8 1 (MDY b NS & TR Y 7 by =
TE2EMLT CPP FEMZRDEMEES I2L—ar%1T\VY, CPP DB A ALK RSy
S DS EATE LR G- 2 DB OV TR FTL 72, MD #H5IZIE Linux it LAMMPS %,
B LSFE 21T Linux ik Gaussian 16 71275 L%, 45 F-#llE O B[ 446121E Windows i)
GaussView 6 z V7=,

IMNELTZ CPP 43 DA & Feai (b 2134 FE LB 107

e [10]CPP

#iL(DFT, B3LYP/6-31G*) & v /e, febiviatiig 7, | ¢ o e e
EUMIHREELT MD BHRAFTV, 4000 705 > | e T e e
727% CPP DIMEERAERILT-, 5-10 A D E o fs o o * °

PTHELT=5> FRIC I T herring-bone BEDBC & B .

ZE5H—77, 10 A DL EBEN =S E IS FRICE 10 400 600 800 1000 1200
WTH, BASHIE N BB A RN, S61C FEV em ™

2% A L)L@EEE%EL:?S»\ﬂi#%#ﬁfﬁé&:%ézk [Fi?ur&f ggLCU'ﬁtg]% ggfe ;noigi“a% Fﬁigg
DRSS, DFT ZHWOEREERICBITS  glectric field.

1 EM B ENE 7 B L OVEMBENC LD BELY =X — %5 A LT, By 7065
T OEREMAEMEASLEELRND, Marcus FELFGICHE- CEMB B EL R ML, 311
Monte Carlo JEIZ LD EM ML oL —Tara{Tol2, BFONIZEABENEZ Fig. 2 1R
F, CPP BV A XD KT HIZ O THHEML, [10]CPP [X[4]CPP XV 1-2 HiFZEE @\ %
B E AR,

JE e im L (EEDHD)

[1] Gram-Scale Syntheses and Conductivities of [10]Cycloparaphenylene and Its Tetraalkoxy
Derivatives. Eiichi Kayahara, Liansheng Sun, Hiroaki Onishi, Katsuaki Suzuki, Tatsuya
Fukushima, Ayaka Sawada, Hironori Kaji, and Shigeru Yamago. J o , 2017, 139
(51), pp 18480-18483
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Vibrational Spectroscopic Study of Surface Chemistry

SRS ALSEOIZERT o3 T BR B AR AT b S fiEdnk BRI &
W FERR AR

N=TNFuT v (Re) 8IS, SN TEEE TS CFy AAHONARRBITER T 50
WG ELHT20D[1, 2], RFIRBEFFT Wb ODL X 2 SORUIUEEZENIHT
TEMZ R ReHDPEEEE L TOZRWINZEATIE, 200 2 SOREEMORT 22 /L IERE I
RV [3], WIREEHI T EIRA THRFIEEEZ RSN EN D> TS, Stratified
Dipole-Arrays (SDA) BFi[1, 2]i12&5E, ReAEEMIT R UEE & R E 2007 3Bl O FH A
TERICE D BB “IRTEGREZAL, BEARTTERCALIEED Ry HOEENT
D, T7205, WIRIREED RefbBGE A CEGIEDL, RS EIIAEZORIN
MG D ReEDIE R LT AL L DI TRRS I, O FERZ R TILT Tho. A
FETIE, Bpm FEEORUNEIAHIE CED T~ A A= 7B 2 T~ ot
&M (ROA; Raman Optical Activity) T 2L, ZHVETRIERIDNEE AL 72> T [E IR
#UEHD ROA IEIZHR L, AN WERHO RALEMOERAERIT, THEVFCALN
HEED ReAEILMES L TNDTEEBMNITLTZ.

ReAb &M D ROA ENTZATORNC, NFIRFEH DT 7= D 2 DO FERMEE (LK
FODE)IZHONT, TNEIRERHED S i ST TSR 2 FIV T ROA AT 2 BT L
7. FRYEDFAIUCIER LD, sUEER IO DOAHESEZ 2 72 ROA WEEIT-72L2
5, T7=VDLIEBIOD IR T TR KEEL 72 ROA AT ML GELNL 54 R,
[ AFEFD ROA FENTIZEII LTz, ZORE(bLIZHESRMET, B CESREN®mWILND
725 TD RedH (CF3(CFa)o-) Z2H (L5 W[4]0D ROA it 21T o7, RefL & ATETREEC
a1, ROA TN E ST TELE mm OV A XD ET, Wik zZd-<DEEHMEL THE-
BRORLFIZTOWTIRITLIZLZA, WD ROA 7T AnBlilllsn-. Zhbo
ROA v 7, & LFHHEIZEVIST2 ROA AXI MLV CIREHELCE. Zhug, i
ZNORL T RTEIRAMOEAIERTIIRL, L EBZDFERME>TWHZEZEIRL,
SDA g3 R T 2RICRCAEED ReHEILN KL EATOMEEEEMTHIENT
72[5).

BEIR

[1] T. Hasegawa, et al., ChemPlusChem 79, 1421 (2014). [2] T. Hasegawa, Chem. Rec. 17, 903
(2017). [3] G. D. Smith et al., Macromolecules 27, 3166 (1994). [4] T. Shimoaka, et al., J.
Colloid Interf. Sci. 483, 353 (2016).

FFam 3 (FHFERL)

[5] T. Shimoaka, M. Sonoyama, H. Amii, T. Takagi, T. Kanamori, and T. Hasegawa, J. Phys.
Chem. A in press (2019).
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EELS AV DGR =2 — g
Computer simulation of EEL Spectrum

TSRS ALEMIIERT e T /T b WA P&
W SRR ARARE 2

BFEMBIELE T X —HEEE A G DEDILITEY nm A —F — DK
NGRS B2 LRI RF ( R FIT AR 0D ST 38 S AT -0 fE 1A IS DA IS FIREL 70D, T2, B
TR HALTHE /I A—2 50T 52T R AL — RIS BLIV DA i
FLCIRBN AL DI MAFFD LB TREL 70D, LInLRAD, FET-H4 Jm I B iU 3572
O FEIOBE D EL | ARDRELIZERRDIREBDOAST ML BFONLIELZ U, FHTH
B O TIETREHR G 2SR 20 o< BB ORE L2 T 0T WIRBI AT MLl #E
AR VORI EETHD, ZD X R D 2RI IV D EAFIZITN DD FIED
FINTRY, A ENTFEHERELOIERENZ AW T, BUBHCEREE T2 A3 &R
BhiT i 2@ LB Ok X —2 4% aloof HIEIEIZL > TROIL T HEEHH)
KL D AT IV DM 27 IR T

AT, EELT TCNQ BLW Ag-TCNQ Z%fGEL T, ME KL IEFT A — <
— OV Ea— XU RAT AICEASHTWS Materials Studio @ DMol 737 —U &L
TIRE R DL 2L —a 24TV EERTHRONIE — 7 DIREE1T o7,

1. DMol YZ7h =7 % X SRFEERRHT ORE R A TCIZ, 59 1 - 15 Sl DR 1% i

W& T>72, Ag-TCNQ 22\ TiE, TCNQ 7 =42 TV NI DWW TEIELT,

2. MR L%, DMol Y7 by =7 % W CTH 1 e O &L COIRBIRNT 21T -

77

BTl TCNQ D7/ FEIFZEAN T D23k b 1 CIE BN BRBE DOE W LV IEZEAL T
b5, L, HRICIVESNZIREIT—RIIb T BERL TRV — a2 R THDOD,
RELTHYFORFERRELIIERCEE 2> T, EBRICE> TELNIREFIE O —
71X 165 meV, 270 meV (ZHHHIVTEY, £Ei, C-C, C=C & C=N OIE#IE—RNLHE
ESND, ZIDOEITFHEAECIRAN UL AT MUEIZ I D STHREE BV — 8z /R L TERY,
aloof EELS 7:I2LY . IEEN AT ML ORIEN TETWALH|Br T /-,
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X RENSDARG LI

X-ray spectrum analysis from X-ray tube

RMBRFLFHARR EiRE—LF/EFtLU 42— RFDFREAREE ERME

ERLAM

WERIZXBRENSDI—VE—LRKD X BREBHLTCTRELZITIBE X BRAZEROBLVHIE
BAEERICEENTLSIHA.CT BRICEEFRIZTIENADM>TVS, ChEE—LN—KR=ZUJRE
EVWD, INAT—FI7I7MDIRE LGS, CCTIR FREAEICE VT, SHRICEYREMSTHRZ D BEL
EEREEGEAVTEERTHILIC&Y. 7T—FI70MIZONTz CT EBEBHLERMELZEE
#11o71=,

BRERE

TROEIGOHA AN =T, 7IUIOVREAMICETCHERZ 1 HERSELGALREERTEHELOND X R
DEEHEL:- BEARNBTHAZECTIESE X ROETHARANEILLTEIDT, T4TIFTHLNT:
X IENEEBFRTHEINBERSHR THEIND DN D, TATIFTRONDBEMEA D X IRDETAHR
PNEELICEIZEDFTENEELSIKCETHEALBSROFZEERICENTED, LLERD - EREL SR
ERABWVMERERVIESISOVWTERBRZTL. COMED CT BB ELERL,

X-ray generator

Additional filter

detector

LEES
LERBRELRT HIEICEY, MELRERYBRZ &L T, PISIAYRBO T —F 777 MAMRIESH
THEY. ENEEMEHERT 5N TE,
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Design and Synthesis of Metal Catalysts toward Efficient Organic Molecular Transformation

FAESRTF: ALEMGERT TRFZEEM 2 — PR IER

WFFE RS SR 2L

FEEEALY) & T %L Grignard [OGAI E OEfREE 7 o 20 > 70 RO, A
TEEDE SORS B LR OB 2 DRt FTRE 72 G ARG & L CTHEBE 28T 5, AFIH
FVTITAE, 7 ALBRISIPr (1,3- B 2(2,6-P A Y Tt T 2= )W) I XYV 2-A UT V)
il R % NS 2 & T, JAFI/R T VXL Grignard SOSA & EEEAL D B BAF72 IR T
HOOH v 7V v TERBRELND Z L& R LTz, R, MERETITEARATRETH 72
A F LIRS MesSiCH, Ji7g CPKRFEEF -7\ T L F L2 BB CREM 5 & Al
WINEANT 5 Z LD TR LT,

K7 o AbERISIPr IR I TR ORENE & BRPWEZ R L2 2 00D, Z ORISHEMEIZ D
B oD, & 2 TR T, KA FEM R A— R —a B a—Z L AT bk
FIHL, 7 o b8kISIPr iR & 2 05 & B & 7 0L Grignard SOGAIE D7 1 A
> TV T OGO SOGHERERENT 21T o 72, F T RIA T OB T O/, #o
FEHEDIEMMGF B DK XAS (X BRI 61E) B X OVDFT HRAZ WD Z &2k,
FOSIET+HI IO 7 — R &R [MgX][Fe"F2(SIPr)(Mefalky)] ( =2) BNE SN TW5 2
ERHALNI LIz, AT DFT #HAEOFRERND, KRIGIET — MEAE ONTEERE &35
Fell/FeV fitif )1 7 )V CHEIT L, 7 v BB T &~ T R T LA FF o PNEEREE & R
LTWDZEWRBRENT, T7hbb, 7 v bBRIZZERNL L TV Db A AED~ 7%
T LT F A N EE A O BEERER FICE S L, BRI 2 EE LTV s Z R
HoEMNERoTz, 2T, 7y REN IO Z25E eSS 2 MmHlT 2 & & bic7—
SER DAL & ZEAICK U CHEEREE Z R L TND 2 ERB I T, AEHEITTTIE
7 v ALERISIPr AR IER DOEAETR & A B AR L TWD Z L 2B LT L
72T, S B AR - SUSERE~E BB D MAE 5 2 72, M, AREFED DFT
HEITRES R AW IE T A— /R —a L B 2 — X AT LG 528 CHREN D IEREIZ
fPHZENTET,

FEAam 3L (FEERL)

R. Agata, H. Takaya, H. Matsuda, N. Nakatani, K. Takeuchi, T. Iwamoto, T. Hatakeyama, M.
Nakamura, “lron-Catalyzed Cross-Coupling of Aryl Chlorides with Alkyl Grignard Reagents:
Synthetic scope and Fe'/Fe'V mechanism supported by X-ray absorption spectroscopy and
density functional theory calculations”, ull o Jn 2019, 381-390.
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Bioinformatics Training

FHSRAACARIETT NA XA 7 43T 4 7 Ay y— Afuhmbls
Fav AT rv

WFFE AR

During the last five months, I have finished all 8 bioinformatics exercises in Professor Ogata’s
lab (uploaded before February 2019) by using the Supercomputer system in Kyoto university. In
the future, I will continue to deal with exercises on python, 16S rRNA sequence analysis and so
on to acquire more knowledge on bioinformatics.
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Analysis of interaction among giant viruses, algae and bacteria in the costal ecosystem during
bloom period
RESKR R AVFEMFGERT NSAF AL T~ T A7 A2 — LA MR R H B

WSR2
This research used the super computer system in Institute for Chemical Research of Kyoto
University and was cooperated with Graduate School of Agriculture of Kyoto University.

Uranouhci Bay is an enclosed, eutrophic bay in the south-west Japan, only with a narrow
inlet to Tosa Bay. Temporal change from 1985 to 2014 showed that from early spring to late
summer the water temperature was usually increasing and was decreasing from late summer to
winter. There were harmful algae blooms happened from spring to the early autumn almost
every year. Blooms usually happened from inner bay to inlet. The major harmful algae were
belonging to Chattonella and Karenia, which cost large fishery damage in this area.

This research is to figure out that (1) what is the relationship among algae, bacteria and
giant viruses in gulf ecosystem; (2) is there any succession between hosts and viruses in
different stages of algae bloom; (3) what is the role playing by giant viruses during algae bloom
period; (4) can giant virus species be applied to algae bloom monitoring, even forecasting. The
sample collection will be performed by membranes with different pore sizes. And then in the
laboratory, DNA extraction, amplification with different primers and MiSeq sequencing will be
done. After getting the sequence data, (1) survey of seasonal variation among giant viruses,
algae and bacteria; (2) community dynamics analysis; (3) network analysis based on
quantitative relationship will be finished. The most important part is the network analysis, it will
indicate which group is the center position, which connection among algae, bacteria, giant virus,
and if there are any community successions in different periods of the bloom. With all the
analysis done by the super computer, it shows a big diagram of interaction of coastal ecosystem

in microbial scale.

2 am L GHEEDY)
7oL
FE 2 am L GHEERL)
7oL
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Study on the host identification of giant viruses

FHS R ACERGERT A AL T H~T 47 A Z— (LA MR Lingjie Meng

WSR2

Megaviridae, also termed as the Giant virus, is a family of viruses proposed to infect mainly
protists. Large genomes (280kb-1.51Mb) and particles (140nm-1um) make them unique in
nature. The evolutional origin and the ecological function of Megaviridae are attractive but
mysterious. With the development of sequencing and omics, it has been demonstrated
Megaviridae is abundant and diverse in the oceans, the diversity of which is three orders
magnitude greater than the number of their hosts to date. “What do they infect?” is a challenge
faced with us.

In regard to hosts identification of giant viruses, I make use of the SuperComputer System of
Institute for Chemical Research, Kyoto University. Mainly, I focus on the Megaviridae, as well
as other NCLDVs and their eukaryotic host candidates from TARA oceans data in silico. In this
project, I need to use various software and packages to do deal with short reads sequences, to
alignment the different sequences and reconstruct phylogenetic trees, and to conduct the

CO-occurrence analyses.

FE 3w S (FHEEDHY)

FE 3 S (L)
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Analysis and Control of Biological Information Networks

SR AL ZE TR A D I b Feask Pl 2

WFFE RS R 2L

EMIE TR NT—7 DIEITIZOWNT, 7 —U7 1y T —27 (BN) LA — /L7 — R T
— WO T LA R BRI IVE CTOMF TR Ak - R ESE T,

BN 1B /5 Ry NV —2 DB EEEET L Ch D, 5 FEE 1L BN & 52 DAV AR EED
5 B AR EE FCHIEI T DD M EARTA A (RTA /S —TH 1) OEEIZ DWW T AT 72 [1],
FRlZ, BEEPFTH 2 E HOIRRE (TR Z 72 —) IZBREL , 222 AN 1B OHiHZ 52 5551
BIDHRTAN—TEREB OB GG AT o7 BT N7 Z2 —ICBOIREBR—ERITHMT5&
VIOREDHE T, RIAN—TEREEBEE  CR<HabN T E Th LT 7 — R IEEF M
| L ORI EEA R U, 2 OfE R, THAEAE N, 7772 —#% M EL T, )T O(log M
+ log N)EDORZA =TS NHIUT 0 THDHZEE RH LT, ZORERIT, flfEx5% 7~
T —IRETHZEICEV N RILHIE CELILERE T LD Lo T, F2, LLRIND
{To TSR BN (2R DB 60 %o " — Itk L 7 — L B D IE R 72 7] & AT REME LS
DONWTHIIZEEZ YD . =2 —F /L Ry NI — 7 DBEET L DO—>THAHBE BN 2BV T,
[FE Al BE7R Y T AL AR A RETR Y T A% RS 72[2].,

A= TV —F N — 73R I3 A DR EFHNUZEIE) Ry NI — 7 DT LT, LD
WG I NI — 7 INZDOMWE RSN TS, ZOARr—)L7)—3 b —Z LT,
Tz PITHFATR B Y CE T/ R EE S (MDS) % V7= %y MU — 7 il T35 - PR %
BELD A NI — 2 DRIRFHFN RS T A ENIEIR L2 [3], ZDOET L DHETRIA/N—TH
SBOBERIRNT 21T EBIC, ARV NI —7F — & AW =T — 2R a1T0, IS
TeRTAN—TH RN EY PN BB DOINZN 7 8RR LT,

3 Fim S (BEERL)

[1] W. Hou, P. Ruan, W-K. Ching and T. Akutsu, On the number of driver nodes for controlling
a Boolean network when the targets are restricted to attractors, Journal of Theoretical
Biology, 463, 1-11, 20109.

[2] A. A. Melkman, X. Cheng, W-K. Ching and T. Akutsu, Identifying a probabilistic Boolean
threshold network from samples, IEEE Transactions on Neural Networks and Learning
Systems, 29(4), 869-881, 2018.

[3] J. C. Nacher, M. Ishitsuka, S. Miyazaki and T. Akutsu, Finding and analysing the minimum
set of driver nodes required to control multilayer networks, Scientific Reports, 9(1), 576,
2019.
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Developing control methods for biological networks on mathematical models

SR O TE T EEE S mFS 5eE
WFFERL R

AR PZITRR 2 22 (LB DFIEL . BN Z M0 IR3 Z Ll2 K0 A fTE B 23RS
b, ZNHDLEME SIS DBIFR IR R N —2IC KO RBIEND, ZORE, SO fifit
ELUTHERE T 2003, BAR T DAIEON T BER LI EIX DX L NI E ThDH, Rlry oy —2
b FTRIDEH 7 —VT BT VTR T HIENFARETH D, vl I E, vl e EER S/
—RTHD, B ZILE 1 1 TAEEY e b DAL E W Lo AT 5, Lo Tiinr 232
B2 DS Fe, Ne, b Tt D, — 7 ALE Wl I b s E RSN DD T AL AW, D
ARG Tr Vb RKE D, ZOIDTRBRY N —21IREE N ALEME N O ) —R T
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Analysis of next-generation sequencing data
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Theoretical Studies on the Reactions of Novel Main Group Element Compounds
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Research Achievement of the Laboratory of Chemical Life Science
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Takemura M. Medusavirus, a novel large DNA virus discovered from hot spring water. J.
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MAPLE 2.3.0: an improved system for evaluating the functionomes of genomes and
metagenomes. Biosci. Biotechnol. Biochem., 82, 1515-1517 (2018).

5. Mihara, T., Koyano, H., Hingamp, P., Grimsley, N., Goto, S., and Ogata H.; Taxon richness

of “Megaviridae” exceeds those of Bacteria and Archaea in the ocean. Microbes Environ.,

23



6.

33, 162-171 (2018).

Yoshida, T., Nishimura, Y., Watai, H., Haruki, N., Morimoto, D., Kaneko, H., Honda, T.,
Yamamoto, K., Hingamp, P., Sako, Y., Goto, S., and Ogata H.; Locality and diel cycling of
viral production revealed by a 24 h time course cross-omics analysis in a coastal region of
Japan. ISME J., 12, 1287-1295, doi:10.1038/s41396-018-0052-x (2018).

FEFm 3L (FFERL)

7.

8.

9.

Caputi L., Carradec Q., Eveillard D., et al.; Community-level responses to iron availability
in open ocean planktonic ecosystems. Global Biogeochem. Cycles (2019)

Roux S., Adriaenssens E.M., Dutilh B.E., et al.; Minimum Information about Uncultivated
Virus Genomes (MIUViG): a community consensus on standards and best practices for
describing genome sequences from uncultivated viruses. Nat. Biotechnol. 37, 29-37
(2019).

Piredda R., Claverie J.-M., Decelle J., et al.; Diatom diversity through HTS-metabarcoding
in coastal European seas. Sci. Rep., 8, 18059 (2018).

10. Endo H., Ogata H., Suzuki K.; Contrasting biogeography and diversity patterns between

11.

diatoms and haptophytes in the central Pacific Ocean. Sci. Rep., 8, 10916 (2018).
Ogata H. Habitat Alterations by Viruses: Strategies by Tupanviruses and Others. Microbes
Environ, 33, 117-119 (2018).

24



PR30 R ISR FASERT A N —a B a— ST AT A H

N7 TR BE DAL EAEREIZ DUV T BFSE

Research in evolution and ecology of marine planktonic communities

Chemical Life Science Laboratory, Institute for Chemical Research, Kyoto University
Blanc-Mathieu Romain

WSR2

My current projects are as follow:

1. Assessing the diversity and deciphering the roles of marine eukaryotic viruses in
epipelagic oceans using environmental genomics and contextual data.

2. Understanding the evolutionary history of large nucleocytoplasmic DNA viruses via
genomic analysis of in-lab isolated viruses.

3. Study of standing genomic variation in the phytoplankton ri ar ala vi : what
mechanisms shape this variation and how this variation channels future evolutionary
changes?

4. Understand the processes that led to functional diversification of their
phosphatidylinositol phosphate 5-kinases in core eudicotyledons.

To conduct these research projects | make use of the SuperComputer System of Institute for
Chemical Research, Kyoto University. I am using various software to reconstruct
phylogenies (phylobayes, RaXML, ete3 package), to assemble genomes (Spades and
ABySS), to trim and map short read sequences (trimmomatic, bowtie, bwa), to perform
sequence alignment and manipulation (Diamonds, Blast, Seqtk, Emboss) and to run my

own scripts for parsing and downstream analysis.

F& Feim L GFEDHY)

Yoshikawa G., Blanc-Mathieu R., Song C., Kayama Y., Mochizuki T., Murata K., Ogata
H., Takemura M. Medusavirus, a novel large DNA virus discovered from hot spring
water. J. Virol. doi: 10.1128/JV1.02130-18. (2019).

Yoshikawa G, Askora A, Blanc-Mathieu R, Kawasaki T, Li Y, Nakano M, Ogata H, and

Yamada T., Xanthomonas citri jumbo phage XacN1 exhibits a wide host range and high
complement of tRNA genes. Sci. Rep. 8, 4486 (2018)
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Biogeography of eukaryotic plankton and giant viruses across the global ocean
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[1]. Li, Y., Hingamp, P., Watai, H., Endo, H., Yoshida, T., & Ogata, H. (2018). Degenerate PCR
Primers to Reveal the Diversity of Giant Viruses in Coastal Waters. Viruses, 10(9), 496.
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[2]. Yoshida, K., Endo, H., Lawrenz, E., Isada, T., Hooker, S. B., Présil, O., & Suzuki, K. (2018).
Community composition and photophysiology of phytoplankton assemblages in coastal
Oyashio waters of the western North Pacific during early spring. Estuar, Coast. Shelf Sci.
212, 80-94.
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Endo, H., Ogata, H., & Suzuki, K. (2018). Contrasting biogeography and diversity patterns
between diatoms and haptophytes in the central Pacific Ocean. Sci. Rep., 8(1), 10916.

Xia, X., Cheung, S., Endo, H., Suzuki, K., & Liu, H. (2019). Latitudinal and Vertical
Variation of Synechococcus Assemblage Composition Along 170° W Transect From the

South Pacific to the Arctic Ocean. Microb. Ecol, 1-10.
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Genome analysis of giant viruses

FESKFACEF TR NAT AL T~ T A7 AR A — (LA MBI E e iEg )1 i

AT RS R 22

ARRFFECTlE, R FALFEFIEFTA— /S —a L B a—H L AT LEFI LT, T T A
— NG T DHERTANA, AR —H T A )VAD T ) MENT AT T2,

AR —H AV ATH 38 TR O E SR A DNA 77 22 AL TWAZ LN B
(ZigoTe, 7 DRI A3 E DX L R E GBS T A a— R 52N TSI, ED 61%03T —
B R — A AR LT BB T2 W - ChAZENHI LT, £7o, FE 0B s 71T
I3A P AREC SN G FNCNDZENHLNC 2 572, AR —T A VA IR P K
1 DNA 71 /LA (Nucleocytoplasmic Large DNA Virus: NCLDV) (235 L THRAFESN TS
BB (278 BT OB 15 [l REFT 2285, NCLDV SILEH e Fro L HEES
= — T TCL RN OFE R, BEIN DT A VAT L — T LRI D T ISR TH
DZENHLNERD FIHLOBZ TR THZENRIBE N, ARy —H T AN ZAPMER T 5iE
GBI T B BRI U C L B AE e AR B G T EMR RO m O B S TR 2 v R
(H1, H2A, H2B, H3, H4) Fi D Z LDV LTz, AW EIRIERIC 5 A2 CORARNBIR
FaFF OB BINEIRASTETANRATIAR =P T ANNADHIO T TD D, 57 R D
FER. INBOEANAEE X OO, BEEAY O RO (root) DERIT D>HIR
ELTEY, ZORENEZAYOHEMALIDL W ERHLNC -T2, EBIZ, ARy —
YA /LAD DNARY AT —BRIEFITERAN D DNARI AT —F & Lilisd Tiltix Thl.,
[FREDHEALRIBIR A HERIS AL, ZHHDORERIT. BEEAY DS NEARN E{5FX° DNA
RIAZ—BRBR T2 E 2 HROTVANZNDES LT ATREEZ RIBL CTWD, o, T b
T A—INEAR =P A VADF ) KXY | LD T Z L OB T2 T
TWAZENRHLMNNZZRY, BIRTE ENT I " T A= THHI LRI T,

FE 2 hm L (ITEDD)

[1] Yoshikawa G., Blanc-Mathieu R., Song C., Kayama Y., Mochizuki T., Murata K., Ogata H.,
and Takemura M., Medusavirus, a novel large DNA virus discovered from hot spring water,
Journal of virology, JV1.02130-18 (2019).
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Metagenomic analyses of intestinal microbiota affected by inflammatory bowel disease
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Development of viral genome classification method based on sequence similarity
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1. Mihara T, Nishimura Y, Shimizu Y, et al. Linking virus genomes with host taxonomy. Viruses.
2016;8(3):66.

2. Ondov BD, Treangen TJ, Melsted P, et al. Mash: Fast genome and metagenome distance
estimation using MinHash. Genome Biol. 2016;17(1):132-016-0997-x.
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Amplicon analysis of Megaviridae DNA polymerase gene
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To gauge the diversity of the Megaviridae family at the population level, members of
the Ogata laboratory and their collaborators designed a set of 82 pairs of degenerated primers
(referred to as MEGAPRIMER), targeting DNA polymerase genes (polBs) of Megaviridae. As
the target regions of 82 pairs of primers on polB were not exactly the same at their extremities,
their meta-barcode data were incompatible with previous meta-barcode processing pipelines. To
appropriately process the meta-barcode data from MEGAPRIMER,

| designed a bioinformatics pipeline named Megaviridae Amplicon Processing System
(MAPS), which was a set of scripts to automatically process meta-barcode raw reads in parallel
processing. MAPS was designed to be able to trim meta-barcodes so that the user can retain
only the common regions among reads that were amplified with different primers.

To conduct this research project | make use of the SuperComputer System of Institute
for Chemical Research, Kyoto University. | am using the free software such as FLASh,
Trimmomatic and MAFFT for developing the MAPS. PBS system on SuperComputer System
was also used in the process management of MAPS.

By analyzing sequence data from environmental DNA meta-barcoding of 5
water samples from various aquatic environments with MAPS, 220-5662 non-singleton
operational taxonomic units (OTUs) of Megaviridae at 97% nucleotide sequence identity
were identified from individual samples. Most of reads (88.6%) were belonging to OTUs
which contained reads from more than one sample. This observation suggests a
relatively wide habitat and niche for individual viruses of Megaviridae and their

transport between distant geographic locations.

FE 2 am L (HEEDD)
Li Y, Hingamp P, Watai H, Endo H, Yoshida T, Ogata H. 2018. Degenerate PCR Primers to
Reveal the Diversity of Giant Viruses in Coastal Waters. Viruses 10:496
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KEGG Orthology (ZE89 25T
Research about KEGG Orthology
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KOfam 7 —# N —R|ZLHIBAR T-HERE T HNE O TR B L OGHERE A2 KAAS,
BlastKOALA, GhostKOALA &bigL7=LZ A FHEREH OE TE Y — /L JVENEI 1.9~
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Diversity analysis of giant marine viruses and their hosts.
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Florian Prodinger
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My research focuses around diversity analysis of megaviridae in sea water samples of Osaka
and Uranouchi bay. Usually, the diversity analysis of megaviridae involves
metagenomics[1]-[3], however recently a primer base method was published with promising
results[4]. | have been improving the referenced method and generated datasets using the so
called MEGAPRIMERS, a set of 82 primers which target the megaviridae polymerase B gene.
The generated data is stored on the supercomputer. Additionally, | use the supercomputer to
analyze MEGAPRIMER sequencing datasets using MAPS[4] and 18S rRNA sequencing data
with giime2[5] and | utilize python 3 and R scripts for data manipulation and plotting.
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Analysis of human gut microbiome using co-occurrence network
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Analysis of interspesific interactions in marine microbial ecology
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EOEYBED XD ICEYRFR Y THEH L T2 0% R 5 2 & iF, HBRHUE O Kk
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Isolation of large DNA viruses
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Theoretical study of nanocarbon materials
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FRAZERED LTV D, [1] @@ IRICHEIT L2 Z By T OREEE SISO A =X LD
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‘Z-bar-linkage’ Intramaolecular- Graphena
precursor fused precursors clusters
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fusion “l —& e 3
H
\m i
L 2,
Ref.
[1] Homochiral polymerization-driven selective growth of graphene nanoribbons,
H. Sakaguchi, S. Song, T. Kojima, T. Nakae, a , 2017, , 57-63.
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An estimation of seafloor crustal deformation with SSE
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Development of cyclic polyamides as the specific G-quadruplex DNA probes in oncogenes
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BlIFA—N—a L B a—F AT A EY — =2 3528128 -> T, B3 588
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Asamitsu S., Obata S., Phan A. T., Hashiya K., Bando T., Sugiyama H.

Simultaneous Binding of Hybrid Molecules Constructed with Dual DNA-Binding Components
to a G-Quadruplex and Its Proximal Duplex.

Chem. Eur. J., 24, 4428-4435 (2018)
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Structure analysis of novel inorganic materials by using quantum chemical computing and
solid-state NMR
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DIFEEZ BEL, ARV E TR EARNREBITIA2—ThD Ags(SPhMe)1s (Ph =
phenyl %5, Me=methyl %) T, IE Az 35 Agis= 7% 68D SR-Ag-SR-Ag-SR
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FHREITSERRD D TREENDIREEEEICIT—B LT, — T AL 7R E DO REX
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Design and theoretical analysis of molecular conducting and magnetic materials
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AF TV ANEETOBMBE) (CT) SEAEL/ERL Z0EH-E 11 OO
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EDIGAT L T ANIGEAFRIL | Z ORE M MEZ T~ Tz,
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bper-4B OAifi%ti%+0.82, +0.37 L AAHE DAL, RN —72 B /34 A L TWDIED 32T,
FE 2 hm L (FFEDD)

1. D. V. Konarev, A. V. Kuzmin, Y. Nakano, S. S. Khasanov, A. Otsuka, H. Yamochi, H.
Kitagawa, R. N. Lyubovskaya, Dalton Trans., 47, 4661-4671 (2018)

2. Y. Yoshida, S. Tango, K. Isomura, Y. Nakamura, H. Kishida, T. Koretsune, M. Sakata, Y.
Nakano, H. Yamochi, G. Saito, Mater. Chem. Front., 2, 1165-1174 (2018)

FE A am L (FEERL)

3. D. V. Konarey, S. S. Khasanov, Y. Nakano, A. F. Shestakov, M Ishikawa, A. Otsuka, H.
Yamochi, H. Kitagawa, R. N. Lyubovskaya, Eur. J. Org. Chem., 2018, 3410-3415 (2018)

TCNQ

41



Rk 30 AR TR FACFRIET A=/ —a Ba—X T AT A R HHE

AWEMEAL S ORI AR M LT B L e
Study on Organic Chemistry Directed toward Identification of Novel Bioactive Compounds
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3 ODARFHLBLOERELD SphK FHETENEIC T T2 B AR A LR, 4- @ R03
HEWEIEMEEZ R T2 EEGI LT, E72, jaspine B OIEH T L L EHER 5 O 15 i
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Evaluation of Structure-Property Relationship of Epoxy Resin via Crosslinking Reaction
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Analysis of local structures in plasma-damaged materials

FHREZFERF B TErFest MaET i TrRsw il T30 W ETR
W SRR ARARE 2

TR T AR BRI A U DK (7T X< i5 R BG) 13, M EO B2
OB EFE LR B R L, FERT SAADOMREL (LCEHEE S LICE R D[L], Zhbss
fboBIIL, 7IRX~FHE KM LM B OB REEL L THLN, FDOEEMITh->T
VWU, ABFPECIE, 2 BB B R 212 5 S < 5 — R BEEH 2 — R Quantum-Espresso[3]
ZHWT, IR LD AR AITER 3D E R MBI LD E IR BB A gt LTz,
E7a A THWONA T AT (Ar, Cl, Br 72&) 25 2 O£} (Si, SisNa, SiOz, BN 728
WA LT EE OB IREE LA FHFE L, 7o, 5HE» L THIEN DB E A L% ER
HIFENOIRREL T, Fig. 112, 7 I X7 m e 2AFUTB RSN ADE X e —F1E LT, #lifk
1K THLB-SisNy I Z ArJi % — D ALTZRHRE T VAR T, Iy M7 =4 /1%—% 200 Ry
EL. PAW B2 B BE %, PBE ILBAEIT (I WO i b 2 M L 7=, Fig. 212, FHESK
D7 f-SisNs DFEFRAEEE (DOS) iz~ d . RAJEFITE TSRy T EAERED
ESITNU R Ry 7 IR T REITK AL e =L — AL N B L 72, ARSI ISR AR S
NI X N, B EEORE TN L TED R BRI L2
HEZEZOND, T T, Ar 7 I RVIREFECLD SigNg J DY — 7 T2 & BRI L5
fEMT U7z, Fig. 3 (2 I—dEEAFE ORI ERS R 7, KB RISV T B AT s T
DT RNVF—EN TG IR DY — 7 B O MNA bz, LLEXD | 7 IX<FEE K
(LD B ML L OFEM 7R BRI - T INCIE, 3B — R R A W E IR 23 A 2D
EEZBND, 5t TTRAVHERMaO SO/ DERI AT T2 HED HF TETHD,

£ 3CHik : [1] K. Eriguchi, J. Phys. D 50, 333001 (2017). [2] W. Kohm and L. J. Sham, Phys.
Rev. 140, 1133 (1965). [3] P. Giannozzi et al., J. Phys.: Condens. Matter 29, 465901 (2017).

% Fam L GHEEDHY) Y. Yoshikawa et al., Proc. Int. Symp. Dry Process, Nagoya, 307 (2018).
%635 3 GHEEZ2L) 1Y, Yoshikawa and K. Eriguchi, Jpn. J. Appl. Phys. 57, 06JD04 (2018).
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Fig. 1 Starting structure of Fig. 2 DOS of £-SisN4 in local damaged Fig. 3 I-V characteristics of
F-SisNa with an Ar interstitial.  structures with Ar, Cl and Br interstitials. SisN4 films exposed to Ar plasma.
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Interaction of Carbon Nanorings with Carbon Nanotubes

TR R F B TSR E =L — LI = RHE
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H—RF ) F2—T (CNT)FRFBITAL—L L CORBEMBRE T BT AT 47 EHR
EhE 2 7253 B TOIS ADSIRFES IV TN D, (L FAERIIC D Z DR REA I RS 5284 HBUIT,
AL REBE LR WS 71978 CNT OfLFERAE B SV TV D, AAFZE T, Bis
L7er—ARF /U7 9]CPPA 73 n-n fH AAEAIZEY CNT &"tube-in-ring" A 5 (K% F2 Ak
T 5% U7 (Figure 1a), BERFHEICID, Vo7 RETF o— TN nn FHAEIER 2
T 5 GO THHLE . "tube-in-ring"HE SAL 3G H] THDHE T IS (Figures 1b,
lc), [9]JCPPA LELAE 1.1~1.4 nm @O CNT EDEEIKRDT~ 4y JiERBE &N T D
"tube-in-ring" B E A IR DT K DSV RB ST, Fiz, E B E - BUSEE IR 1- f  BEAREE)
5"tube-in-ring" B G IR DL il sR S 417 (Figures 1d-),

[9]CPPA

Z

<=—Z
CNT@[9]CPPA complexes

1.77 nm (red lines)

Figure 1. (a) CNT@CPPA complexes through “ring toss” method. (b) “Tube-in-ring” and (c)
ring-on-tube” structures of CNT@CPPA complex of (14,0)CNT and [9]CPPA optimized with Forcite
program and visualized by Mercury 3.6. Both terminals of CNT are capped with hydrogen atoms. (d)
Representative SPM image of CNT@[9]CPPA. CNT@[9]CPPA were observed as bright spots pointed
out by white and red arrows. Height profiles (at spot P) between two (e) blue and (f) green dots.

2K am L GHEEDHD)
K. Miki, K. Saiki, T. Umeyama, J. Baek, T. Noda, H. Imahori, Y. Sato, K. Suenaga, K. Ohe,
Small 2018, 14, 1800720.
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Development of Novel Transition-Metal Catalyzed Transformation

FARREER B TARITER B =L — L B A ok

%EE%*EE%?

AWFIETIX, AR AACFR R A— /R —asr B a—F AT 25 F L, Fx Dl i
Hju:fr?%ﬁi:focﬂ MEA A RIS Z A 5 B ERDOMEEIZ DWW T DFT 3R A To7-.

ER e BRI DM TR T, BR& 7RI BB E A T DL R T DM il o B (7 Pl
EHET HT-DITBAR IV TETD, B 725 B & OB EA L2 - TRz 7e B (v BB A4 4L
THHNEHEV /2. FexIITNAF AL E G T HEARAT ¢ VBN 1% HAig T BB 4
JBEDFE IOV TIFEEIT>TERY, A& WAL, A4 EITEXAEMEAE THM
AT R A DSERDNE DI, ZOKN I 0A Ty TV I RGO L TS EIT L
Z L U7 (Scheme 1), F4BEEARTITZ AT UATHET AHNS PA0=21) A7V ET R
v, Pt(II2IV) P A2V CORLRI N E TR EES T T T 22N FNHIL TN, ZOJR
HRA AR ROG ~EIS LB F C 5. DFT §HROFE R, WHEA A RIS R CIIm bt
IR B LHE ThD F 4D S5dp DT 51 D REWEM O RLF—)3 EHLT
BY, T DAL IO NIE N F N AR AL DR fiD— D> T HEE 2 5415 (Table 1).

Scheme 1. Proposed catalytic cycle for a cross-coupling reaction with zwitterionic platinum catalysts.

Ar Ar
KI + B(OH), ™~p
~PPh
ArB( OH) 2 R—I
2\_)/ S T )
KOH AI’ / E’ O R I R
* Ph; Ar. | Ar Ar | AT
Pth PtZ
PPh2 | PPh2
+\ Stoichiometric QA
Eh Catalyti 5
atalytic
° Stud},es Ph, Ph2
Table 1. Parameters of calculated structures of zwitterionic complexes 1-3 and Me,Pt(dppe).
complex R MO 5d,? coefficient energy (eV) "R
Me:Pt(dppe) HOMO  0.183 5.8 Pt~ PPh,
HOMO-3 0468 6.2
P
1 Me HOMO 0.597 —-4.64 Phy
1 (R =Me)
2 Ph HOMO-2  0.547 497 2 (R o Py
3 BuCC HOMO-4  0.720 -5.36 3 (R=1BuC=C)
S ROBFEEE

BAE R RS AT~ OB M R, YA BT 1R T RLIBL T .
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Development of Novel Transition-Metal Catalyzed Transformation
TR RZFBE TR M E =L — L5 [ A Tl

%EE%TEE%?

ARG T, AR PACFE A — S = B a— 2 AT LEFIHL, $ox Dl
Hju:fr?%;ﬁi:foajﬁ%m%ﬁ TRV LBDNNIAV T LEHRD T ARSIV T DFT &t
HafToT.

ZZEHRIIIZ OBETIZH 0GR O R T L OMERIERICE > T, BESERIZIT
WSHEDRHIFFC& D, —, ZOERFIEDOLIIBGFED B Z I A2 A5
T RBICIRON TR, B2 G FEDORIE LIS THD. Fox XN
T NFHHTHOEARAT 4 BN 1 D% JEWIER &8 L OSETE R SUGR &F O IEZ
{BIZDWTHFZEL THRY, aPT LHDWNIAV T LEOE R SGNT BT, FFiaE e
92D KR 2, 3 BERTDHZEERHLTWD. ZOINTEMN FIIC G R ELTT v
XU ANTHIET, HERERIBRAL L C, Bk - R B A LH N S B

FOGJE- R A2 RN ICHEE T 5 FIELMNLL, BEFEO 5 1E TN E S O
Fh ML TWD. AR TIE, ZhODEERZEENCOWT, HWDeBEIcioTHELIL
DESRN e DB A A LT, DFT SR OFE R D, nP UL, AUVTLNTHOLAEDT
SV DEL LT B SE IR O — B AR CTAERMRL TERY, SO BREOE NI, &)
DD IEHEDFE NIRRT 5284 AL T,

(
AG (kcal/mol) O

//3 p P
CI/"r F‘ﬁ\\lr/CI KF\, cl Pil\r/CI
Rh—PPh, e P 9 \
[RhCl(cod)], T:é A // )\ 2-\7 TS4
+ Ir I \ \ 6 /Ir\ P
CeDe, 50 °C NP 4 86 o
66 P T P
P : P '\
¢ P2 CII Ph : R
PPha PhaR Phop— M] PPh Pﬁ\\ M
P—Ir—P & S | \
= migy s N, om0
Cl ‘ = ’ . TM2 Ir\
key lermeds!e Ph ; P c” \ |-P
lrgp 2 (P=PMe,) - cl —30 3
P
[IrCl(coe),], p‘”)@ AU
L Pllo i
' 1
D6 Pth \ //< \ \ ™ Cl/’\:jp (//I‘/CI
This work ‘ —Ir
is we Cl/l\r\j‘P w‘m
P 493 Ir=-P
™1 Cl |//>

|_7 dimerization —-|—— c[;/)(i‘l/‘szaa”t\f/;n_'F_ flipping

A% OWFFEE
PLEDOFERAZFLED, FINGE~DBRETER 21D TOD T2 D IR FEFEEIC I TR TE 5 AL
WL THD.
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Fabrication of photocatalysts and photoanodes for water splitting under visible light irradiation

FHKRFRF B LA R E — L X — (L ERHEBTE E= . ] IEE

WFFE RS R 2L

XN ETIT, Sillén RJE@REE 27 b8 ABIOX (A: Pb, Sr, Ba, X: Cl, Br, DIZ&\W
T, Pb DE AR NSURF vy 7 A KBS MEL BN a IS B A BL CEH L2
HLUTET-, Pb B AL D AHEIEISEARIE, Pb* D 65 BliE & OF D 2p #lLiE & O A AEHIC K
ST AMEFH Rina T 5 0-2p PUBE NN L ESNDHZEN EIDHE R THD, Lol
ZDNURE Xy TP IMEITAR T K72 Po IXEREERH D7D, Ph DRV EREE s
A O OGS EALITEERFE TH D, 4 BTk~ 1T, [BMOLJEEZ A5 Sillén R1k
A% BiaMOLCl (IZBW T M AR FA o OFEEIZ L > TR it s O E N2 b 321
1275 B L, PbITIRAF LRV SRR O AT REME A ARGE T DL BT, ENHO AL S Tz
B DK EEEZFE LT, BiaMO4Cl (M: Y, La, Bi)? XRD HIE D#E R, Bi;YO,Cl IE1E
JF i CTdh%H— 71T, Bi,LaO4Cl & BizO4Cl IFHLRNE THY | il L~ % TIE[BiMO4 &
BATHEEZ LS TODLZERHLINE o7, SERIURIL, RO Y BRI, La,
Bi EHAL HETHI 80 nm I BAMN AL L7z, ST L7- i &4 3512 DFT #H5RI25Y
HEELTZ BiaMO4Cl (M: Y, La, B)DO/ASUREIEE R D8 Y BHLRITMD 2 DL~/ R
TRV F =3 DNNTRO RENZED 00D (K 1), Rl 3 i~ A 72 EEE R E TR TL
Bi,YO4Cl IE BizLaO4Cl 3318 Biz04Cl EEET 20 5L E@WW RS2 7 OFEEE AR L
T2ZED b, HE CRENTANWANU R A FEBRIICHREASNZEB 2 TWD, 725,
KIFRMED B @A & CIEELE O B DK ELRDIE TRV R NI BLIL , N RF
Yo7 BPIMEL TSR T DD, & EHURE TR T Fe 2B T A ke

Bi,YO4CI 3> Bi;MO4Cl
(M: La, Bi)Lr#LC, Al
HEWR IS L OYRhEE v U 7 4F
PED SOl THFITH
D, fEREL TEN LR :
R AR S A Bi,YO,Cl Bi,La0,Cl BI,0,Cl

Energy f eV
Energy ! eV

5, 1. BbMO4Cl (M: Y, La, Bi)D/ S R &
Fe A am S (BFERL)

Suzuki, H.; Kunioku, H.; Higashi, M.; Tomita, O.; Kato, D.; Kageyama, H.; Abe, R., Chem.
Mater. 2018, 30, 5862-5869.
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Studies on Catalytic Organic Chemistry

FE R TR E = p VX — (LY i FEZ

WFFE R A 2

RT VT LRI K 551N C(sp?)-H #EE T UV —/WALEUG & &7 VUG & LT
L Fix D affiZ 3T VI NEEET L HVR BN & L TlEA L (F D,
, ~UAFATE T IR (DMA) B, 70 COERMET, E2VULR (la) OWINT
IEBUGAE E A EHEIT L otz, F2, 20D AF VL hSEWEELY 1 >F T
HANKE (1) REHOT VX NVEE 3 OFTHUAR M (1c) ZHWEEED,
RINRIZE E -7, UL, ENVEBOAFNLVEEE T XTI 7 a~® i A F R
WCEFE LMY (7 ma~F X F)0) Bl (Ad) [3ERMTHY . B Z @Ik
THZX7, —hH, WdICHEBLIEEZ AT 2 0VRCEE 1le X Uf 2 HWE5GE, IR
IHME T L7z, Z2NHO/RERE D BRI 1d 53 C-H #5ETE AL OGO il M % )
EEELEEARENL T TH DI ENRHALNI ST, WEHEAGSHE R LIZE A,
Bz 72 12-V = CHIID RSN ETTT D2 EBZnhote, 7B —NVEFETHT L
R0, MBEREEEZATI7 L ACKH L UIRFRIINERTHMS IS LT,

Table 1. Investigation of steric effect of carboxylic acid ligands on C—H arylation.?

PdCl, (3.0 mol%) o
Carboxylic Acid (1) (30 mol%) O
@(\O Y K,COs (1.5 eq.) O
Br DMA (1.5 mL)
0.20 mmol 70°C,3h GC Yield®)
COOH
COOH COOH COOH
—~COOH O/XCOOH \g} (%LO Wjﬂ(
1a 1b 1c 1d 1e 1f
14% 29% 42% 93% 64% 13%

a) Reaction conditions: 2-bromobenzyl phenyl ether (0.20 mmol), PdCl, (0.0060 mmol, 3.0 mol%), carboxylic acid (0.060 mmol,
30 mol%), K,CO3 (0.30 mmol, 1.5 equiv) in DMA (1.5 mL) at 70 °C for 3 h.
b) Determined by GC analysis using an internal standard method.

P& A 3 (FEERL)

1) Y. Tanji, N. Mitsutake, T. Fujihara, Y. Tsuji, ng n ., 57,10314-10317 (2018).

49



VR 30 PRI FEGEET AN —a B a—H U AT A H

13 WISk & A AT RS IR O R S PR ME OB R

Investigation of optical properties of organometallic complexes containing group 13 elements

FERFRFRE TR @ HEFERHE Ok il —Ep

TS Al SRARE 2

AT, R RFACFGTA— R —a Ea—Z AT LRI HL, 13 B Es
BT HERBEERONZREIZONT, B ALFFHRE AWM 217> T& T, YiFse=
TIEINETIT, 13 BILE THARYFH VT Lol btk T 58 4~ DR E S L.
FIHDW < 3 SR B T 25l 21T - T 720, S|l FoDRM 2R3 5720 .
Gaussian 16 & FV >, 2 FERLESEH 5 (DFT) #5007 ONCREM & 17 (TD-) DFT #tHE A1 T-o7,

WL D5 F1E Fig. 1 \RLIEZT A= A A cl cl

LAICI THY, B2 — 4 2 E LT it FA1T - Dipp_ Al __Dipp
oo HEFCIRAEIC IS0 HHERS B LS PR L LT B NI N
FAAERZBE L. CAM-B3LYP JLEI%EZ W, £ Ph)\%l’h

JERIELEL T 6-31+G(d,p)ZERH L7z, D47z 2R
RRICIRIT D bagiE 2 v, FE 2 OPLEE S E FH v
7= TD-DFT #tHZ{T o745 1% Table 1 12”7,

Z O R, RRERI) T A— S 2 G e MO6 YLBIE FERE A b i LSR5 280305
INETRY ZDREFTM T HET NEL Thal/e etz R 288 T& T,
Table 1. Results of the series of TD-DFT calculations

Fig. 1 Chemical structure of LAICL
(Dipp = 2,6-diisopropylphenyl).

functional basis set Esosi/eV A/nm Vi
CAM-B3LYP 6-311++G(d,p) 3.76 329 0.5287
MO06 6-311++G(d,p) 3.58 347 0.4033
MO6-HF 6-311++G(d,p) 3.67 337 0.5191
MNI15 6-311++G(d,p) 3.61 344 0.6967
®B97X-D 6-311++G(d,p) 3.78 328 0.5313
Exp* 3.21 386

¢ Determined from UV-vis absorption spectrum in toluene/2-methylpentane (99/1 v/v) solution
(1 x 107° M). ? Oscillator strength.

FeFim L (HEEDHY)
oL
FeFhm S (FIEERL)
[1] Chujo, Y. et. al. J. Am. Chem. Soc. 2014, 136, 18131, J. Mater. Chem. C 2016, 4, 5564.
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Model study of molecular ordering on the HOPG surface

TR T ERE B AW b g fm Al

AT SE RS R 2L

W IFIA72 B CARRR L 7 e e 22 fiIH 95 28 T AR U CR R B & s 97
AT AT DOREEN P REL 2D,

AWFFETIZ, HFEBREATHSS, a7V e RET VXN EEZ BV —EHAL O 5 T HEED
TRFEREICBITIEER-ME T oA 5252 OV MR 21T 72
(Figure 1), ZDFER, KFEFEEELTRWVT AT VFHERTH @O FRMEE R T 28000
oz, MR EADF T AT VX —ZAUITT T BRELIBRDERELRDZEL 73D T,

Materials Studio %MV 7253 /1F3HRICED | AT VFHERD 431 B YTk, =AT /L
[F L OFE BAEH A b7z (Figure 2),

_o
Br- -0 O —m— 30
\©\o/\)OLOIC1SHu O/\)OLO,C16H33 0 O 9 %u.a- EE«:
1e 2e

O/\)LO»CwHas D 0.6 [
8

=
Y

3e P
.o o g
Br o 0 CgHi7 g 0.24
o) o] w
( )\ CigH C ®
o/\)LH 167133 Q/\)LN,c“,H33 0/\)LN«C15H33 0.0 ok o-co-0—
H H 10 100 1000 10000

1a 2a 2a-0Cg Concentration / uM

Figure 1. (a) Chemical structures of compounds le-3e bearing an ester group and la—2a-OC8
bearing an amide group. (b) Concentration dependence of surface coverage at the octanoic
acid/HOPG interface.

Figure 2. High-resolution STM images and molecular models of the ordering of (a) 1e ,(b) 2e, and
(c) 3e at the octanoic acid/HOPG interface. Molecular models of the orderings of (d) 1e, (e) 2e, and
(f) 3e simulated by MM/MD calculations.

FE 2K am L HEERL)
1. N. Nishitani, T. Hirose, K. Matsuda, Chem. Lett. 2019, 48, 253-256.
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Theoretical Studies on Microscopic Problems in Separation Engineering and Drying

RS R¥FE TEOEst (b T2HE ol T20%  snkEk

WF R A2

ARAFZETIL WE R FACFFIETA— /" —a s B a—F AT LEFI AL, WA LRk
B L7778 Offix 07 a AZBET 2B bR A B BT, 5 FHLEESS
TEV I FHERE OF R ZO TEEH O TR EITHIZEEBREL Q0D SFEEILT
AaAVTREOKFIRRER 73 181 15 (MD) 222l — v a Al KOREt Lz, LLF 2o s
WEI 2,

WESH o3 1 ChHT r—AIL, RO EEMS THY, B HCERKEH SRR
BIVTWD, EDOT HTa—RA%R 5 T TS T A Ui, SiRIEEH . BT
BitE 722 L OEA OMEE A S TR, R M~ DI AR s =—27F
VT Ch D, AFFETIL, Bih L7 A FRE TH AR AR M Ra5o2sx BRYEL
T, T8 5 (MD) 3R A W=7 B e ) 2O KT IBIZ B T 20F 21T o 72, FFiC,
BESHLD K TR BT KT T AF AR 3 DB ORI &L T, KC1 X° NaCl DA A 0336735
Ba e DIKFRRBZ G~ T,

MD FHEIZIE Amber 14 Z Ao, BEFR RS 6 07 TuA VT PELIRY B BESH 1, 2 A&,
BiEEH OO B 0.6, 1.8 wt%, KCI1, NaCl OB B-E /L 0, 0.19 mol/kg, DEHZEITONT,
NPT 747 /L (1 atm, 25°C, 75°C) O MD 8% FEhi L7, 723508 2 RO R T, HEiR
FE 0.6, 1.8 wt%DE G AITHESH N Z N3 40 A, 30 A BV CHSLIZ KT L2 4K BE 2 W) 31 A
EELT, 2 ROFEHOSARRBIZOWT, PESH M EREE D [A], BESHR 2372944 B 0 [deg].
A7 DFESA D —J5 DR /K FE A LA 7 O FESH O W Kb K B 1 ETORERE di, dy [A]72
EERFAR, T H AV TREO BRI FE IOV TRFTL,

BHRMITBITD MD 22— ar OfE RN, 2 ROFEHIZITFAA L OF TIZBEDHL
PTEATDHIEN DT, FEREE RO —FIEL T, BEH 2 A FHEIE 1.8 wt%, 25 °C, KCI
T2 0.19 mol/kg DA D 0 BL Ny, dy DIRIFZA OB E AR D, ZORDOEA . KESIT
MBS 20 ns BICERA LT, A% D 0 ORFFE(LIZE B +5E, 55 ns fTUTE 160 ns
FHEIZT 0 DIEARESEA LTz, ZAUE, BB O 2 ROFESHD 55 ns ITTRAIDMENE
FERIZERL, 160 ns THOIEEL TIRDMIIZRE S22 ThD, ZOKERIZEW., d), da
DIEDK/NT, 0 DEALEXICLTCRFZ T ANE o7z, BT, d), dy DOH | REWFH DfE
235 B35, 5508725160 ns TIEHI 30 A THDHDIZHK L, 160 ns LIFEEITHI20 A TH -7,
COBAEBNE TR ARI-E A, BIE L 2 KOFEHEN LB OTREETEAL TWADIC
R, BE T HEAHEATREE TR AL TV, Lk, BHIZS A% TOL AV OME A S
T5728, Hons 1HEA ns DRI — L THEZ TR D E(LL THDBZEND T,
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Development of monitoring technique for polymer processing processes using ATR-FTIR

FAERT TR (LR TEHL MR v 2 T2 R SIREK

WFFE RS R 2L

7 FA L(FKM)ILMEVE, MFE S, TR S IEN T 2B T, (kBT by
— V@72 SRS TS, FKM ZFTLOFIRICETE 3 2B8121%, FKM IZ44E A,
ZERGRRLEA, Wtk LT D7 47 —FEL A UIZIFE S, BAT L ARRIESE I L0 INEL - fl
ZLIRNG, FERICEEITSE, L EET 2. 747 —XEH—R 77 7(CB)R,
HETIED =R T /F 2—T ( CNT) B H OB, #k, Bu7etEdcEZ I c R ST
DN, BRAEROCDEITIS B A RIE 3720, FUEARREDORRERDGEN DD, LoL, 1
DR TITT7 47— IZ LD R LV EEE R B O H2 EREIZFHN T 52 L3 8
LioTo. T THEH A IIMEIO G 22 A 2 Gl i IR T & 5 ATR-FTIR {52 AT
ZDREDREPIZEFA T,

ARFZE2 LT, ZUEHITHD TAIC(K DDAV R=/LEEICH kT DARIRIL S R D
BALDN NG SO OHEST LB HEC B > CODZENALMNIT T2, ZOZYBHEERFET S
728, FARFALFMIEFTA— /R —a s B a—X AT LEFIAL, TAIC 43107 VLR
KR TDANR =V EERIN N RO 7 M, R BRH 77 FRHLETEICIVEI R L. 2
DFER, TUNVIDBRZUFEY VAR =V EEL S ROV 7 MRS L, FEERAE R L odk
BN RO

1 ZRE&AIGF DL

FE A L (FEEDHY)
7oL
FE 2K am L GHERRL)
7oL
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Elucidation of the Structures of Poly(quinoxaline-2,3-diyl)s

Exhibiting Solvent-dependent Helix Inversion

SRS TRH5ER Al AL FHE REHD

ZE s R

FHICOEAMIEE A T HE R T, RE AR F A B ~DIE 3 RS
TR EZ72E B ZED TS, FFI, EHOEARF MBI > COiES T2 T
ELEE T I XFTVT A A TF TR B O AR B E L TRERFEDPEE>TND
HLOD | RHF L AMELE HROD AT =KX WDV TOH FLITARD TROIL TV,

Fx DINETOMRIZENT, KFEEEAEICHE T8 AT THRIE /U
-2,3- y%/I/) (LT PQX EHETDNZDNWT, o FENV IR RIC LD 7 WA T T2,
FHE 21T BIOVIA Materials Studio & FV>, 751 /135E LT COMPASS 11 % Fv =, f55i7=
]7%%7/1/ IZEE DWW MRS R F—o D2 —ar LT AT, AEE
S IR EREE RO PQX O EDOHEE LT-L A, TR C PQX & FHEDFE AAE M 2 £F
To7pnNEEIT ;‘rfﬂlJférﬁnyﬂ’% THEEV B &G E LD | ORI VD Z S THIE A
AMANZ S| & HEN TG BT A B EEIEL LD e L o7, !

AAEFE DORFFE TR, mﬂiﬁkf MESH A RZ 7R T PQX OREEEE DX A FI7 A% B
(2952 L% HAYEL, BIOVIA Materials Studio % FV =2y 781 ) a2l —Tar #1172,
BUE, BN 777 =7 RIS DU TR 1 Coo P 1 ME B LI E Ot R & HEi 2179
ZET W F T PQX fﬁ@&4+ TR DOWTRETZEHED TS, F2, & EHD
RELRAMEED & TALFRHEICE T2 R AIED L, mAF AR SO RE LT
FRtEIC W TH BT LR U S 21T o7, 2

F<im 3L (FTEEDH)
(1) Nagata, Y.; Nishikawa, T.; Suginome, M.; Sato, S.; Sugiyama, M.; Porcar, L.; Martel, A.;
Inoue, R.; Sato, N. J. Am. Chem. Soc. 2018, 140, 2722-2726.
(2) Kikuchi, K.; Nakamura, J.; Nagata, Y.; Tsuchida, H.; Kakuta, T.; Ogoshi, T.; Morisaki, Y.
Chem. Asian J. 2019 (in press).

FE 2K L HFEERL)

(3) Shimizu, Y.; Shoji, Y.; Hashizume, D.; Nagata, Y.; Fukushima, T. Chem. Commun. 2018,
54,12314-12317.

(4) Nagata, Y.; Shimada, Y.; Nishikawa, T.; Takeda, R.; Uno, M.; Ogoshi, T.; Suginome, M.
Synlett 2018, 29, 2167-2170.

(5) Nagata, Y.; Nishikawa, T.; Terao, K.; Hasegawa, H.; Suginome, M. J. Polym. Sci., Part A:
Polym. Chem. 2019, 57, 260-263.

54



PR30 R IR FASERT AN —a B a—F T AT A I

FHREALFRIFIEC X AW I L O OB - ik R T
Investigation of thermal and transport properties of organic and inorganic compounds

TSR T ZER e TR R ok

WFFE R A 2

AIFFNL, B FRNIREBE LIS T MIESE, SESFWE OEHEHOME
(FRERR 26, TSR 8) 240 T3l — L al \CXVEHli+ 2282 BT 5. MR
K, WO DOTFEE TR L LT, BEPLEIE density functional #5&585E &
tight binding JTPUZHE-3< DFTB+ /o —UaFIHTHIEEL, FARFHALFEIEATA
— R 2 — VAT A TOFEEED TOD. FEE L, R AT A D Materials
Studio 7w b REL THFERI~— R ORI R AT o 72, Z0%, KK H O
chemical vapor deposition (CVD) #2772l % T4 —r v heT D7, —7 0V —ZATh b
DFTB+ ZHIN TRV AT ATA
A= L, FHREIFICEDETH
2E< AR, FI2Y — VEEER
LEMBBRIAL TG, SE8F 05k
TR COREEED TNDHEF T
HY, FEHREEELDHETITITE
STWRWA, Flz X, v Vasih
mREAOT T HARROT T V) a vkl E A~ SiHs 7 ¥ L Ofi%E & KOG D
/V® CVD O (A7 vavh) & Afth+Z L 2 FFFIRE R,
BUZR. REIZHEZELIZ SiH3 73
fErm D Si LTIk A AT T DD LR EHZIT, &L T H 23 Hy &reo CHfE
[T IAY = iy pYIRVSR

Tersoff €7 V728 ORRERIIFE AAEHET V2 WD HEkO Ly F 8 ) =l —ta
VTN, ZOXI B S A IR PR O FENT A AAE T T MZHRURIET D720, K Fi
MO E BN BTN EECH 7278, DFTB ZRE DO FEE WS TENNAIREL 2D
ZENFIAEND. 72720, full ab initio &L FEHRC T DL, B FEBIICREERAYZRIN
BA¥ A LB T 7L, SERIZIERERNZR FIETIT W, FHERERE D RIZONTE
BIZHRESEATWVRDS, SIEREMMHETHA~OT 7 a—F 2D T T ETHD.

P A L (FEEDHY)
BT
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Electronic states and optical properties of the functional energy materials
HHPRT: KPR F =2 TER =L — R 23K
BTTILF—T AN WA &

AIF 5 R SRAR 2

VA1) X i, W CsCI-AICK, — 58RI B LT —FUES) 78 /)15 ADMP
(Atom-centered Density Matrix Propagation) (Z&EAAA LD H A F IV A5 MFTLT,

(8 X CsAICly) ZALiE LT- 2=y ML CORREIToT,

GAUSSIANO09 % V>, {LES% HSE06 (HSEh1PBE), JLECRE%L & L T Modified def2-SVP
ZHVN, 0215 @ time step TORFHIFEEAFE L, WEREL 700K & L7z,

WEAEE SR A T o 72, WA A D 1
ps BODOEIEZ WIHEEE L L, & 51T 1ps
WZhled XA I 7 ADFHEEED T,

FIG. 1 (24 A& U BliED—F 2 7R T,

ACI-AICl; (4: alkaline metals) ¥A@IEIC
BIFDH, 111 OMAATETO AII)AA
DELEEARMEE (M. P. Tosi, D. L. Price,
M.-L. Saboungi, Annu. Rev. Phys. Chem. 44
173 (1993)) IZBWT, 4 = Cs DFAD
LR EBE L 35 AICL, 7 =4 A1
DHOEEL . —HODOMIHERER AICl, 7=
FUME N TE R TH e o 72 ALCl,
WGz & et G, WA NI A T,
AlCly 7 =F U NEEEAL LI E T D
Cs" WFF B, RN E G
EoTWb, AICly 7=F 2 HD Al
Cs"& bAERAICEI 13/ s < CI DF)
TIEREWZD, HEIT CI ORHDIE FIG. 1 Ionic configurations after 1.0 ps following
ZoTWAHIZEFEDLRN, another 1.0 ps of equilibration calculated with

ADMP dynamics for molten CsCl-AlICl; at 700 K

FEF A GREEDHY | BiEE2L)
ML
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Mechanical properties of light metals and alloys
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HHAIHIVTIY FARIEALERLA L O AR AT 52 b HEThH D, T TAPFIETIE, 43
B R R A T 2 ORINTEREZ RS2 Mg ORCIVRLT & FRERAL & OFH B {EH
ZIRHTLTZ,

AW TIERABICRILAACAVA EE 93.5° DOfEpphi bR b5 RET L& W T 217 o7,
T AR138.9X83.9X19.8nm, Ji7 %13 63 SR 1L LT, IREEIXBK CREAZIT T2, RHFHD
HUOMZ HIREEAL 2B AL /X — AR V7 [N AT J) 2l fir 32 2 & C A RERAL 2R 5
(RIS T, IS T — ERFF T &2 OMPa 725 50MPa 9" D IS T Z Tl L7z, 72,
IINTCFE DB LR DT O RLFUZHI(Cu), #k(Fe) X Y, T A= A(ANZZENEIURITSE,
FREENLE O AR Z T2, FRITHEIE Mg KB 180V NS 28 R O JEFEY
A+D Mg JE T ZTRINTTHEIC BT HIE TR E T VA ERILT-,

FHREORE R, Fl Mg B TIEFVIRERNALS — DD BB HAAL & 722> CEBNL | JeBEEAAL IR E
L7 OBANEIG 7] 50MPa TR RIS Tz, 4 FEliahr b FL I B L7t 46 5B 7
100MPa CHRLFUCIN ST, £ D%, SMTIE J1% 900MPa & Tt L Ch WU ST 7= BiAAT 1 RL
RDDI S e oz, I, SETHERT 36 L OGN ARSI S 7= 559 — D D Ak
AN 2 R A RS SMEBIG DAL=, ZOfER, -2 H O MIRENLIE 2 O F /oy #isir
Lo TIEEYLI- TR RIS, SIS ) 500MPa TR NBERAL L — 7 Lo TN E
Nz BUMTCHEERAT S TR CTH RO BRI D7, WATRLR CIIERINTLE 0 F28
(Lo TR ORI HINT D BIR DRI T3, BRI ORI OIERRKEZZE | R D HEAL
=T E T BEERO ARSI RENENIZERA L2572, ZHUE KR DIFEARE N
(EE FIREEAL AR R 2@ BT TSN A TOBN N RELRDZLICEINTHEE 2 HND,
LLEDNS IR BB R O R A ZAC S RO FUH 2 I 5 2 LB o T2,
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Surface properties of porous metals
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BEHEEAT OB THY . MEEMORKE S « MlllRE - J1FPRER & ST O&RIC
X2V D, FlE, T/ R — T AN ARSI _E WP ETE 2R3 & ) 528k
MRNPGEONTE, T/ A7 ASITZORRREERDHFRICL > THEMEZHB L TWD &
B2 OND, BLDFERIZE Y Flx OF ) R—F ZA&J(F ) R—TF A&7 V- Ae8E54)
OHEMEN S RF I OMEFER L EOMBAE RTINS hoTo, &2 TARPFFETIE, FH—
JREEREZMWTT ) R—=F 2B OMERAB AR L, EREER & kT 5 2 & 2l
oo Fl2. T/ AR =T AEROMAFBEREL*SREREDOEEEEZHWTEL LT,

AWFZECIEE —FEEEE(Y 7 7 =7 : Materials Studio) Zfif L. FEig4., F/ R—
F7 AR Oe-AE8Ge8EET MELEEGTREEZIT 1o, AT NS T ) R—7 28R
RENIE T EBROENDFET D Z ENMONTNWD, £ 2 TAFETIZEWIDHEE 4
JEFEIE SH TR T T VISR L-B%DEMOT Ha MR IET N ETF ) R—=F A8ET
NELTHER L, £/2, T/ A= 2E&ETTNVORED 3 DOLERT 2 AT & Bk
L., T/ AR—=F A& A&/ETT VEER LI,

B FHEGR O R, (FEBEMEITERe<) ) R—TF A&-A&b8<) /) R—F A&D
ECH o7z, ZHUTLIBOEBRER LGB LM TH D, FATHZEN D | ALFRIEE DO KN
FEBEREICBIT 2B TORAE LICE > TR SN EEHEX HEOK/NMIL > TR
FELTENGHoTND, FHCEMOT AEZMA 5 &, KEDOEKQ _EEOBEENEINT 5
Te OALFEREBDSEINT 2 Z L BAME SN TN D, E>TH /R —F 28D O HIN
FEMOTARCERNT D B2 DND, —FH T/ R—F7 A& A&A4E&ET L TIE, BXE
PEEEIZHE > CREORATANTBORLTICE T2 BEONLTWD Z LW pnote, FEESER
HICEREREOETBESME 70y LIz Z A, T/ R—=F A& AEEETT LTI
T R= T AT MCHARAOEFBENMETLTEDY =¥®mﬁﬁbﬂmﬂéh
TWDZ RS oTo, T/ B—T ZEJED &\ MEFE BRI THE 0 3B E D 45 Hik iE
BILSHDLEBZHN, ZOZLICEVEWIEEEZ BB IELEEZOND,

F& 350 SC (FEE72 L): Electronic origin of antimicrobial activity owing to surface effect, N. Miyazawa,
S. Sakakibara, M. Hakamada and M. Mabuchi, Sci. Rep. (2019) 9, 1091.
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Three dimensional alignments of microcrystals under modulated magnetic fields

FAPRFREERE = — R FE R AAF -
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ARAFFE Tl IR A M FE T A— /S — a3 B 2 — &2 2T LD Mathematica % FiV T,
B MRER TR — &G L, F 2 ORGHINGIET 3 Wkl S e 25O RiEE1T
W, EBRGIFORa#E LA T o T,
SR TCAC IR L B S O & Ll 35720, 7o T Vo VT —H =25 T,

FeAwm L FFEDHD)

FE 2w 3 (FEERL)

Determination of the Anisotropic Rotational Diffusion Constant of Microcrystals Dispersed in
Liquid Medium

Fumiko Kimura, Shigeru Horii, Itsuki Arimoto, Toshiya Doi, Masato Yoshimura, Masahisa
Wada, and Tsunehisa Kimura

J. Phys. Chem. A 2018, 122, 9123-9127.
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Applications of magnetic orientation techniques to solid-state NMR spectroscopy
FABREERFBE JRAHITERE BRI YNErT

AT AR AR 2

IR RIS S V- B RES A OB &, TG B R =R OTRIIC B M S D28 TED.
sz H NS UV B LR~ 8BS TRITIE, B OEkfiIc UV 2452k
CELAZ [ E T HIENTESD. ZHL TEHLIDME i O =R TeBC A A% 5 B b S5 1.
FEHURE AL A B NMR ~EISH U, s RO F 7TV (CS 7o/ v) D
FAEL Fhh T AR E T DI ENATREL R D[2]. HIZ CS T/ /v D Ll A3 mm YA R
DERZLHEFERDPEONDIG A IO B E LR E TEDLZEND, RSB LIE TR &
YRS CS TV NEBLID DRI — Vel D . —J7, CS T2/ VT HAS & X RRIE
Pl IZ IV BoN o EN L O &AL PR RIS TN TED. EZTANF
72 TIE, BRI RSO CS T2/ %, HEEFEL OB A NMR IS L0k E
ST SR OFE R LR LTz

FEERE SO EA NMR (ZEVEBNTZ CS T /LT, L-7 7= R T W TS
Ni-fE R[22 AUz, &5 EH5E 21T BIOVIA Materials Studio (ZPNEIEi72 NMR
CASTEP % {#i § L 7=. Perdew-Burke-Ernzerhof generalised gradient approximation (PBE-
GGA)[31& =% BRI i (DFT) 12KV, L-T I = D LT — X [4]0°5 CS T
NOF— R R AT o7, FHRICEVELNTZ CS 7V /1iE MagresView[5]% FH W T HI A
&7,

Fig. 112, DFT HRICEVEOLRE R 2T F5 MR BV OB I LD F2
FEETTI0 QBT V) 2R L CWA. IVRFVEEIRFE Cl ICERT5E, COO HIZELT
T DI DR NRKEL T2 TNDIEN D, FT2, COOHNTIE, C1-C2 FEBD RO
R 02 JRFIA~EENTT I TNDIEL 0o
7. ZIHORE BRI RS M OE A NMR (1ZX015511
72 CS TV NEIL—EHLTCWA. 5%, MFEICELD
CS TV VDR EREEIZOWTHRFTLFETHL.

% CHEk: [1], T. Kimura et al., Langmuir 22, 3464
(2006); [2], R. Kusumi et al., J. Magn. Reson. 223, 68
(2012); [3], J. P. Perdew et al., Phys. Rev. Lett. 77, 3865
(1996); [4], H. J. Simpson, Acta Crystallogr. 20, 550
(1966); [5], S. Sturniolo et al., Solid State Nucl. Magn.  Fig. 1 Shielding tensors calculated
Reson. 78, 64 (2016). for the L-alanine single crystal.

60



Rk 30 AR TR FACFRIET A=/ —a Ba—X T AT A R HHE

— AR SR B LK BB AV AD G- E RIS
Molecular biology of carboxydotrophs and aquatic viruses

R REOER IS AR HHORE
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KFE (Ho) A —efbikFE (CO) EbEIL, CO AR RNLF—ThHD H;
\ZEHT 5, ZD72D Hy AR CO BALEIX A A 2 d CO ZFA LT, mhERIT H,
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CO fUH#fO#%3E CO TR’ —+E¥ (CODH)DMERRIER D A/ {ba1T>T,

130,000 =257 —H_X—RA EOEMAEYT /) DTH LT, ALK FAL 2 SE T
AR B2 —H VAT LEFIHL T CODH DOMEFEMIRR AT T, T DR %, CODH
ISIRIAWEDEE N7 7 U7 27T, 7—3%7 9M) ICEENTEY., I HIHHRR R
AL TOORMECHESIN, SHITHEET —7I2E-> T 24 D7 A—FITMMES
iz, %t C CODH ORI EE /27 X/ BRI DO ZERMEZ B Mz L, ﬁﬁ@ﬁﬁmu
EFF—T7%F>O CODH Z AL L7z, $£70, & ORERN RIS U TR—8s Kk
— NI ¥ Ry g LT 528 OMREAR K CODH % R L7z,

ﬁ%?f:ﬁﬁiyﬁu%ﬁ¢f%%ﬁ?4wxk@mﬂwmﬁfWéM5 1S
FEOMRFNTMZ, YAFRE CIIMEBOEB ML . HE— OAKRFE Y A L R 55 B
thMMM@@%%ﬁ%%%ﬁ’L/%ﬁﬁﬁi?%wxﬁ@%ﬁ%XTWXmmiiD
B4 52 L &R LTz, £, BRER TAREIIZHE R VANV AEEEZ T D HOD, 584
PRIRAERR N 2 B 7, U A NV AEGEERIC S BERBENR SR L T 2 a7 v
TV I URHTIC RV BN Lie, BUE, MEEM T AR L LT, BT ToME KR
DEFRMEE T A NVA L OHBEAERD DI 5, PEYET »Eia» - OFH Y A v
25 ) IERTFIEOMSIZ B LT Y . ZOREITEAL 30 4R H A ESA 2 T 546 3
FREEIRHEINDICE ST,

JE e im L (EEDHD)

Structural and phylogenetic diversity of anaerobic carbon-monoxide dehydrogenases. Front.
Microbiol. (2019) 10.3389/fmich.2018.03353

it 2 ¥

e FKhm L FHFERL)

Transcriptome Analysis of a Bloom-Forming Cyanobacterium Microcystis aeruginosa during
Ma-LMMO1 Phage Infection. Front Microbiol. (2018) 10.3389/fmicb.2018.00002
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Analysis of the gas sorption behavior of organic molecular crystals
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ZAHNMERT BN, KRG 1 D53 Bl - FE B - Bk 72 & 0 & 1R A <G8 FH FTREZR 728, <
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BocNHQJ\H coon

X1 1 D51tk

ZZTABIIETIE, 1 OFGEEATR T ARG T oMM 252 L2 ARIEL T,
1 O HER D R IR R A WA UTRIE DS i E AT 21T o 72 (IX2) . IR T, BHREALT
¥t A8 /r— Materials Studio ® DMol® & T, "B LR E DU A5 IRRE D JF 1~ BEAE /5
f e IS O R L AT o7 51%, K RKFALFRFTA—/ N —a s B a—F L 2T LA

VA= L ENTCWBEFALEEFE T 0T A Gaussian W, fEfRT T 1 & ki E
LD M BEAERZ T T5 T ETHD.

X2 1 D CO, WA INFE
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Synthesis of three-dimensional pi-conjugated molecules

FESRFR AN BREAZER EA R

WFFE R R 2

AWFFETIE, R AACFFFRFTA— S —as B a—F T 27 DR AL, ko A 4%
53 F Doy FAEE R ORI 24T o7, FRI2, #hifizt D5 FOMiE% Gaussian 16 %
W TE BELEEEE (DFT 15) IC KR kL . TRISD 0 F 0L EMEEZ ML 72, SHIZ,
TD-DFT {EAHWAHZET, FEERITHIE LRI AT VA FHRICIVE T 528128 T
FHRIC Lo Tl b L 7oA E S RN AL TS E D E Il LTz,

ARHFFETITRAZ, BTV % AW 557 O R B d L ONE TR BB IZ 3517 2N
AT IV, BEOVHOMO X° LUMO 728 D4y T #EZ R T2, ZOREF, L T
RO Gy F R KIE T EFBIRNED | SURDRHT# TEL TWDHZEEHBNIL,
Fiz, BAL - RBICIC LD AT MVEALINEINE I, TN ANTF ARV I TF AL 70l W
LECHEECERVMEFREORAEICIDL D THHZEEHOLMNT LT, KR, EEEWRIN
HT Y TVEEA O SOMO WLE A R LT 2B Db D LEEL , EXAMICL>TEE
BALSELHBDIRINBT VN hF A DIETHHI BN LT, ABFFEDO LRI
Chemistry Letters s (28 # 41, Editor’s Choice (Zi% (X417,

L BITEDITHE M e E &L o/ A Hee iy T OREERGEA L AT > Q& | fEESSZ
AU E G E DR O EHRICE S TP 228128 T, Fiic/elmeab 200 T O ARk
ZHED TV TIETHD,

FeAam L (FFEDHD)

JE 2 SC (FHFE7RL)

“Synthesis of dihydropyrazine-fused porphyrin dimers”
A. Takiguchi, M. Wakita, *S. Hiroto, *H. Shinokubo
Chem. Lett., in press. (2019). doi:10.1246/c1.190002
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Synthesis of ion conductive covalent organic frameworks
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Fr LR DEREORE S ME mIR JeAEE (R (Covalent organic framework, COF &SN O & HEE |
Ralb—varEfTol, x5E LT COF 3RV =F L A% K (PEO) AINESICEffis iz
ERT VU RORERTHY, TRIZZDEHAF—L2/RL TV, LR X #RIEIHT
RELVETE —7OT VA B ToTz, EDT —X&HEIT, Tl O B6E CHEEHEE 2 it
L7,

ALz COF X ZRIehEiEZ A T F T T EE THLZ LN HEES N2 | %
DUR—=IEBEITL, ZEWIEE P3, BV /NTA—Ha = b =29.00 A, ¢ = 4.00 A LEEL,
Material Studio Reflex Plus module & VN CTRHAAL Tz, SAV—RZBLT20 | i I X 22 S
Pl 1T L, D% AF#/0IZ3 ) T Material Studio Forcite molecular dynamics module
(Universal force fields)Z JHVNTHGET ATV, &3 Pawley 71> 7 40 7 TllifbLTzE 2 A,
a=b=29.5499 A and c = 3.7737 A, Rwp of 1.80% and Re of 2.00%& X\ MU A /R, Bk D
AR X BRETRERES B —8& R U, DL EORRFHIED | SARORE &2 m g CHE
ETHIENTE, ZOMEEIIMIT AR AERELCEAK NMR 72ENHEAIIIZEDIEFE
PEARRTIL . IRV RN EZHED D TD, ZOMEARIZYF 7 L4 (LITFSD 28 AL, €
DERIEIDOA A ARERAEZRET DL, PEO HRDYT T LA LR T PBIERS L,
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Zhang, G., Hong, Y. L., Nishiyama, Y., Bai, S., Kitagawa, S. & Horike, S. Accumulation of
Glassy Poly(ethylene oxide) Anchored in Covalent Organic Framework as Solid-state Li"
Electrolyte. J. Am. Chem. Soc. 141, 1227-1234 (2019).

64



VR 30 FREE RUERREAALTAIGERT A N —al B a— 2 VAT A RIS

B OESEFIAL-Z I BD I TR

Protein encapsulation within synthetic cages
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DY AR BIOERERIETH500 FEH LICEDIS 7 BERENEEIILTWDNE, %
DRFEZRE T DD THEEIR/NTA—Z LD, SN, WEICE L _IE 25T 5
ERDFEERL, By -2 " VEEGRZFB 572012, BIOVIA #H5¢ Materials
Studio, [RIU< BIOVIA #1:# Discovery Studio, & 1@ 1184 SCIGRESS % H &2t U TR A
BORRNLG i ERAT, 0 FET V7 38L O Materials Studio @ Forcite 72 & iy
NFRtEE W SR E LB L T, BROX L X EeaE T o1+ ik a2 A
T DT OBEICKILO BAREDITHIENTEI, BUEIL, 5 FOH CESBLRZTEHL,
TT VT LI ARNO S FEREZTK T DR:F 2B E R T Tho (WET i), o+ HD
LB FEROKERITFERF 5 FHFHI T4 — Ry 7T 5T ETHY, DIy FREI O
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Computational Studies of Gas Transport Properties of Mix Matrix Membrane

TR NS W — MRS A S A7 A HLA. Sivaniah group  Wu Chih Yi

FFFE A% FA% 22 Membranes used for gas separation has become an important role in industrial
application. Mix matrix membranes (MMMs) combines the advantages of polymer and inorganic
membranes, that is, adding inorganic fillers into polymer. Fillers with functional groups increases
gas selectivity while the polymer acts like a solution of fillers and maintains the membrane structure.
Based on our previous work, which we added different functionalized polyhedral oligomeric
silsesquioxane (POSS) into polymer of intrinsic microporosity (PIM-1). MMMs with amine and
nitro functionalized POSS particles (OAPS and ONPS) results in great dispersibility in PIM-1,
enhancement of selectivity in gas separation, and a better aging behavior comparing to PIM-1.

Since characterization of these results in atomic scale may be challenging, Molecular simulation
techniques becomes important at microscopic level. Our goal is to simulated OAPS and ONPS
MMMs at different weight percentages and studied their mechanical and gas properties.

Solubility (x103cm3*(STP)/ cm?
polymer cmHg)
This work Exp
CO; 1356 700
CHs 86.1 163
o)} 38.8 39
N> 34.1 37
Fig.1 Simulated PIM-1 Fig.2 PIM-1 simulated solubility with experimental data
s POSS
14 A
= s M
06 - _
0.4

0.2  —

N T T R

=

12 il

Fig.3 20wt% ONPS MMM Fig.4 Radial distribution fnction of POSS in MMMs.
(Yellow: OAPS 20wt%, Gray: ONPS 20wt%)
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Theoretical Study on Vibronic Couplings
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(AR RBE] D KSR % RIS 5720, F 720 Oflidi Rl 2 353 2 72, fillliisR
H EIZB B KIS T OREHERE THIT2Z VB ETHD, 70 YT« 7 HuEHERII K IED
BOSMEFRERE U THOW SN T WS A, BEURRE D & 5 2K E 021208 U THERIET 2R <,
R LB B RIBD T OREHEEEZ PRS2 Z & IXNETH 5, IREMHAEIEHEE (VCD)[1] %,
BRBIIMZ, BAEORENREE2ZRT A2 LT, 7RV T4 THIEL D B BAEMAT ZMEAD
<L KD IEMEIZ SO DO TEISGERME 2 B 5 Z EAYHRETH B (2], AMFETIE. VCD 2HW5 Z
& T=Jufili Cu/v-alumina K [3] (28515 NO OIRAMHEZ FHIL. NO OETHREZH S 7z
U7z,

VCD OFHRIE, MR ETHAE L Tu s T A& HWTz, DFT #H5RE. Gaussian09 Rev.E01 %
IV, FHELL ~ULIE BSLYP/3-21G & L7z,

y-alumina (&, FHEIZE > TFHINTVWEREREMEE 4 22627 7 AX—2YI0 L, KD O JH
TEHETTHRIET S ZETETMMEL, TOBE, EBRIZEX>THIEINTWENY ¥ vy 7
—HTBHFET, HEFEMNEGULEZ, ZOXIICETIVERMERT S HEE. —HKOLEBRIW I
ULCHHATAZ P WEETH B, y-alumina HE D VCD 1, Lewis HEFHfAE UTHRS%#5 O+ L
ZRTE L 7z, filtfit e UCRERES 2 Culi ik, £D O R T EIZEE L7z, ¥ 512, Cu/y-alumina O
VCD i, Culf¥& CulRF #4695 O K+ IR ELEZ, 2L b, NO I y-alumina i &
MEEHLTWS Cu i F EIZBET 5 Z APl N, FHIE N7 NO OBAFIEIE, 5
LB L > TRONZREMEL B U7z, PLEX D, VCD IZEAKRE O KISMERIEE U THEZD
THDIEWRINT, £/, NO OETCHEIEZI S22 5728, Cu/y-alumina OHEYERL & G
BU7z, ZOME, y-alumina EHEMEMT 2 Z & T, Cu D HOMO 2 0.5¢V f&E EH L, NO
O LUMO IZEET 5 Z Db o7z, L7zdi> T, y-alumina RENIZHEHF I N2 Cu 225 NO AD
BIBEPAES L0, NO ORIGIMEET S Z LRIz,
[1] T. Sato et. al, J. Phys. Chem. A 112,758 (2008). [2] T. Sato et. al., Chem. Phys. Lett. 531,
257 (2012). [3] S. Hosokawa et. al, Molecular Catalysis 442,74 (2017). [4] M. Digne et. al, J.
Catal. 226, 54 (2004).
(FRAX)
(#E&EH D) (1) Y.-J. Pu, R. Satake , Y. Koyama , T. Otomo , R. Hayashi , N. Haruta , H. Katagiri
, D. Otsuki , D.G. Kim, T. Sato, J. Mater. Chem. C 7, 2459 (2019). (2) Y. Kojima, W. Ota,
K. Teramura, S. Hosokawa, T. Tanaka, T. Sato, Chem. Phys. Lett. 715, 239-243 (2019). (3) W.
Ota, K. Teramura, S. Hosokawa, T. Tanaka, T. Sato, J. Comput. Chem. Jpn. 17, 138-141 (2018).
(f&E72 L) (1) W. Ota, T. Sato, J. Phys.: Conf. Ser. 1148 012004 1-13(2018). (2) Z. Lian, M.
Sakamoto, H. Matsunaga, J.J.M. Vequizo, A. Yamakata, Mi. Haruta, H. Kurata, W. Ota, T. Sato,
T. Teranishi, Nature Commun. 9, 2314 (2018). (3) D. Liu, Y. Niwa, N. Iwahara, T. Sato, L. F.
Chibotaru, Phys. Rev. B 98, 035402 (2018). (4) S. Kimura, A. Tanushi, T. Kusamoto, S. Kochi,
T. Sato, H. Nishihara, Chem. Sci. 9, 1996-2007(2018).
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Energy conversion at the interface between solid and liquid
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Effects of LiBOB on Salt Solubility and BiF3 Electrode Electrochemical Properties

in Fluoride Shuttle Batteries

FHKRF: PEE T EEAS Asuman Celik Kucuk

WFFE RS RARE 2

Density Functional Theory (DFT) framework, is used as the computational calculation to determining of
the ionic interactions between the electrolyte and salt and between the salt and electrode surfaces. Thus,
to investigate the molecular structures in the electrolytes of rechargeable batteries, it is favorable to use
DFT calculation.

In one of our study, to confirm some interaction in the electrolyte system we applied the DFT calculation.
To validate the assumption based on some interaction which improve the fluoride based salt solubility by
ion exchange, the change in the total energy by the reaction between the components was calculated by
DFT. The most stable structures were determined based on the DFT calculation.

Please find the abstract of the related study and revealed part of DFT calculation as in the following.

Effects of LiBOB on Salt Solubility and BiF; Electrode Electrochemical
Properties in Fluoride Shuttle Batteries

Asuman Celik Kucuk?®®, Taketoshi Minato?, Toshiro Yamanaka?, Takeshi Abe®*

In this study, lithium bis(oxalato)borate (LiBOB) was used for the first time in a fluoride shuttle battery (FSB) to overcome the solubility problem
of fluorine-based salts typically present in organic solvents. For this purpose, tetraglyme (G4) electrolytes containing CsF salt and LiBOB with three
different concentrations (LiBOBo.os/CsF/G4, LiBOBo.2s/CsF/G4, and LiBOBo.s/CsF/G4) were prepared. The effects of LiBOB on the electrochemical
compatibility of the bismuth fluoride positive electrode were examined by cyclic voltammetry, charge—discharge tests, and alternating current
impedance measurements. The related discharge and charge reactions were confirmed by X-ray diffractometry, whereas Raman spectroscopy
was used to detect potential interactios in the various LiBOB/CsF/G4 systems. At the lowest and highest LiBOB concentrations (i.e., in
LiBOBo.0s/CsF/G4 and LiBOBo.s/CsF/G4, respectively), the electrolyte decomposition was dominant, whereas the intermediate concentration in
LiBOBo.2s/CsF/G4 was found to be the optimum condition and played a critical role in CsF solubility, allowing a successful fluoride shuttle-based

redox reaction.

Relevant study:
According to the Raman results, we can assume that the effect of LiBOB in the electrolyte is to enhance the CsF solubility

by ion exchange. To validate this assumption, the change in the total energy by the reaction between LiBOB and CsF
was calculated by DFT. Their ion-exchange reaction (Equation 3) form CsBOB and LiF as follows.
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LiBOB + CsF — (sBOB + LiF
Total energy dif ferences = — 0.41 eV @)

The resulting change of the total energy in the system was estimated as follows:

Total energy dif ferences =

(Ecspop + Evir) — (ELipop t+ Ecsr) @

where Eiisos, Ecsr, Ecseos, and Euir are the total energies of free LiBOB, CsF, CsBOB, and LiF, respectively. According to a
previous work,?? three sites of Liand Cs in LiBOB and CsBOB, respectively, were considered in the calculations. The most
stable structures of LiBOB, CsF, CsBOB, and LiF are shown in Chart 1, and the total energy difference calculated from
these structures was —0.41 eV. This means that, after the ion-exchange reaction, energetically favorable CsBOB and LiF
were formed. On the contrary, G4 is known to strongly form complexes with Li*. Therefore, Equation 4 is likely realized
and F~ becomes free (Chart 1).

Compound | Optimized structure 1 nitial state | | Il energetically favorable state
LiBOB i stoem LiBOB + CsF — CsBOB + LiF
n% nm Total Energy differences = - 0.41 eV
- Free
CsF Since free Fis not . =
024 "C— stable at room temp. F )
H
L H o °
“ 2
CsBOB 030 nm H—‘)L“ " o
o H,_oO . o =
0.30nm H j Li* iﬂ ki
H
H o .. o7 Ny
LiF ) 1 M/Ga |
0.46nm M: Cs* or Li* CH3 CH3
¢ C Due to the strong complex ability of G4 to M*

Chart 1 Proposed possible interactions in the LiBOBgs/CsF/G4 system (LiBOB: lithium bis(oxalato)borate; G4: tetraglyme).

The results obtained from DFT calculations, Raman analysis and °F NMR spectroscopic data suggest that the LiBOB
addition enhances the solubility of CsF in G4 through the interaction between Cs* and BOB~. From that result it can be
assumed that free fluoride is stabilized by M* coordinated G4 (M; Cs+ or Li+). This assumption is also in agreement with
the previous report based on the stabilization of complex fluoroanions by glyme- coordinated alkali metal cations.3! The
authors believe that the interactions occur in the manner of solvent-shared ions pairs rather than contact ion pairs
(IM(G4)X], M; Li or Cs, X; F- or BOB-).

72



TR 30 FEE IR FENITEET A— N —al B a— 2V AT A MRS

RS FIEHRT — 2 _X—ADBFEZ DS

Development of Databases for Biomolecular Information and its Application
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1. Arai, W, Taniguchi, T., Goto, S., Moriya, Y., Uehara, H., Takemoto, K., Ogata, H. and
Takami, H.; MAPLE 2.3.0: An improved system for evaluating the functionomes of

genomes and metagenomes. Biosci. Biotechnol. Biochem., 82:1515-1517 (2018).
2. Yoshida, T., Nishimura, Y., Watai, H., Haruki, N., Morimoto, D., Kaneko, H., Honda, T.,
Yamamoto, K., Hingamp, P., Sako, Y., Goto, S. and Ogata, H.; Locality and diel cycling

of viral production revealed by a 24 h time course cross-omics analysis in a coastal
region of Japan. ISME J., 12:1287-1295 (2018).

73



R 30 AR REBREEALFAIISERT A— N al B a— 2 VAT A FI S

BRI HAE R AR RE SR ST

Research on marine ecology using genetic information
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Development and application of the graph-based phylogenetic method
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Development of functional materials by taking advantage of main group elements
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Theoretical study on catalysis of ordered alloys
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DFT-based screening of NO reduction catalyst
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Metagenomics of prokaryotes and viruses in pelagic Lake Biwa
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Amplification of X-ray attosecond pulses

Department of Physics, UPC-Polytechnic University of Catalonia, Carles Serrat

We have investigated the amplification of attosecond pulses in different atomic gases. The
research is based on the single-electron numerical solution of the time-dependent Schrédinger
equation (TDSE) for atomic processes in intense laser fields. We have characterized XUV
amplification by synchronization of a strong IR fs light pulse with a weak XUV attosecond
pulse in Ar. Our results have been compared with experimental results and have nicely
confirmed the amplification in the 25 - 50 eV photon energy region.

The results allow us to give a physical explanation of the amplification processes in Ar, which
are based on the recombination of highly excited Rydberg states to the 3s sub-valence shell,
where atoms are strongly ionized. An study of the different scattering processes has revealed
different mechanisms for the amplification, which include continuum-continuum parametric
processes (C-C) induced by the XUV pulse. These type of amplifications have not been
described yet. The studies for the characterization of such C-C processes include the
monotorization of the electron states in time, which is accomplished by projecting the
time-dependent electron wave function on the field-free eigenstates and adopting statistical
studies for the different absorption and emission. This is a truly computationally
time-and-memory consuming study which results however essential to understand the physical
mechanisms behind the amplification processes. These C-C processes would in principle allow
the amplification of frequencies which are not necessarily linked to the bound states structure of
the atomic system, and therefore those are candidates to observe amplification in atoms with a
higher ionization potential, such as He and Ne.
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Figure: (a) Amplification map of H21 in Ar. (b) Photon energy region of the amplification in Ar.
Right panel: Experimental results for Ar and Ne.
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Phylogenetic analysis of aminoacyl tRNA synthetases to demonstrate the mosaic origin of
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38 14,726 41,990 38,232,573 38,233,412 1142.60 GB
A5t 155,359 442,762 419,611,423 419,621,092 4971.39 GB

0% 2% « B#F

n EA

EN: S

=
EARADOHABLEE (2018F%)
201445 20155 20164 20174 20184

FEEROER (2014518 £V RR)
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BRDOLinkDBFAIRR (2018FE)

BHAR : 201944828 15K53%

il

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

48 13,639 21,101 106,011 127,748 17.79 GB
5H 14,254 22,116 151,715 183,374 30.98 GB
64 11,762 18,198 123,453 151,147 26.01 GB
78 11,416 17,864 69,907 96,190 24.78 GB
84 10,992 17,194 92,909 117,717 26.55 GB
98 12,161 17,991 74,666 102,124 25.98 GB
108 14,435 20,959 96,046 128,678 37.71 GB
118 15,181 22,472 106,818 141,298 31.84 GB
128 12,513 18,301 101,959 130,133 54.40 GB
1A 13,046 19,247 85,406 114,684 47.99 GB
28 13,109 19,256 125,941 154,518 41.36 GB
38 15,179 22,197 92,167 125,970 49.42 GB
= 157,687 236,896 1,226,998 1,573,581  414.82 GB

o% 7% » B

nER

N

93%

EARADOHABLEE (2018F%)
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ARIOMGENESH RN (2018FE)

BHAR : 201944838 09K51%

| IHWM ‘u i Iu“u 1L

48 5K 6A 7H 8H 9K 10A 113 12R 18 2

o pEmE see [ I

48 2,077 3,786 8,563 19,376 1.10 GB
5H 2,814 4,563 15,432 35,470 1.74 GB
64 1,957 4,652 8,187 27,028 1.75 GB
78 2,076 4,473 10,156 29,232 1.56 GB
84 1,831 2,790 5,175 19,458 848.91 MB
98 1,916 2,740 5,331 18,984 769.32 MB
108 2,175 3,263 6,415 21,260 839.93 MB
118 2,505 4,039 6,536 23,593 1.05 GB
128 2,082 3,558 25,892 38,427 1.05 GB
1A 1,902 3,022 5,996 19,594 728.80 MB
28 2,156 3,179 4,912 21,473 696.69 MB
38 1,685 2,627 5,734 17,327 788.56 MB
&5t 25,176 42,692 108,329 291,222 12.82 GB
o 5% » B
nER
N

95%

EARADOHABLEE (2018F%)
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BRIOOCH AR (2018FEE)

EHTHEF 1 201944838 0985579

_il_dl_uL_dl_d-duujiIJil.Ilmuluul_il

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

48 393 637 4,693 6,606 32.03 GB
5H 382 581 4,426 6,304 31.70 GB
64 312 479 4,055 5,996 2.45 GB
78 308 521 1,549 3,270 42.52 GB
84 299 643 1,723 3,392 8.30 GB
98 714 1,272 2,514 4,330 12.00 GB
108 1,207 6,116 9,787 11,451 44.29 GB
118 867 3,635 6,138 7,692 41.59 GB
128 652 16,081 40,185 42,293 91.94 GB
1A 613 950 1,965 3,941 24.15 GB
28 920 2,209 3,348 5,397 53.70 GB
35 737 1,288 4,212 6,905 81.00 GB
= 7,404 34,412 84,595 107,577 465.67 GB
o 4% » B
nER
N

Q5%

ERsAOFMBLLE (2018FE)

104



BRldVirus-Host DBFAIAR (2018FE)

BHAR : 201944838 10K30%

R 38

48 5K 6A 7H 8H 9K 10A 113 12R 18 2

o pEmE see [ I

48 5,875 8,279 35,387 112,391 2.21 GB
5H 8,157 11,482 23,427 133,300 2.97 GB
64 7,311 10,524 19,993 118,760 2.70 GB
78 7,036 9,609 22,281 114,588 2.56 GB
84 9,277 11,799 20,804 141,361 2.97 GB
98 12,984 17,177 30,111 190,863 3.88 GB
108 11,692 16,089 32,878 173,275 3.64 GB
118 10,745 14,925 29,859 154,984 3.33GB
128 9,805 18,101 35,269 143,275 2.96 GB
1A 8,733 11,734 25,396 133,931 3.02 GB
28 9,837 21,573 39,632 155,389 3.20 GB
38 11,572 16,024 47,133 187,013 4.33 GB
= 113,024 167,316 362,170 1,759,130 37.76 GB

o 3% » B

nER

N

7%

EARADOHABLEE (2018F%)

2016%F 20174 2018%
HEERDOHEE (2016588 &£ U &)
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ARldTaxonomy# HIRR (2018FEE)

BHAR : 201944838 10K25%

didenatalal I“ ol

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

P oo O

47 508 621 5,359 2.38 GB
5H 630 794 1,174 7,161 2.01 GB
68 612 751 1,043 6,412 177.50 MB
78 611 723 1,144 6,995 930.84 MB
84 748 890 1,531 8,958 577.24 MB
97 1,270 1,518 3,682 20,840 696.68 MB
108 1,679 1,908 4,391 26,364 229.52 MB
118 1,724 2,074 3,393 19,091 2.62 GB
128 1,521 2,662 3,529 14,191 171.71 MB
18 1,134 1,334 3,686 18,217 1.10 GB
2A 1,481 2,278 20,585 61,503 3.56 GB
38 1,386 1,671 9,212 32,452 314.36 MB
Bt 13,304 17,224 54,234 227,543 14.70 GB
% = B
= EH
FH

EARADOHABLEE (2018F%)

20175 20184
HEERDOHEE (2017F18 £ U &)
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ARldReaction OntologyfIAIkR (2018FE)

BHAR : 201944838 10119

bincadd il

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

47 1,460 2,021 7,369 26,390 366.12 MB
58 1,620 2,314 11,129 32,692 397.86 MB
64 1,204 1,632 6,036 21,513 255.97 MB
78 1,106 1,558 5,731 18,710 249.09 MB
8A 1,098 1,504 4,513 16,476 215.36 MB
9A 1,367 1,848 5,793 20,816 254.66 MB
108 1,488 1,992 6,821 25,249 326.25 MB
118 1,460 1,940 6,309 26,565 348.48 MB
128 1,335 1,789 5,683 20,712 283.98 MB
18 1,374 1,968 6,598 20,896 272.17 MB
28 1,396 1,829 5,977 21,739 335.63 MB
38 1,563 2,055 10,235 28,140 338.83 MB
&5t 16,471 22,450 82,194 279,898 3.56 GB

0% 12% = B

nER

FH

5%

EARADOHABLEE (2018F%)
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ARlnSequence AnalysisFIARR (2018FE)

(BLAST / FASTA / MOTIF/ MAFFT / CLUSTALW / PRRN / TREE)

4H
57
67
7R
8A
9R
10A
11R
12R4

47

4H
5H
67
7R
8A
9R
10A
11R
12R

Nmnlnlm

BHTAR : 201944831 10225

il

5 6A 7A B8R 9A 10R 118 12A 183 2R
% v [ A&
30,042 59,312 495,721 963,045
30,252 61,913 460,288 929,016
23,534 49,053 408,961 800,572
23,691 51,614 391,119 790,934
21,302 47,793 360,174 721,538
23,503 50,113 342,575 711,534
29,685 62,226 689,563 1,225,914
30,142 61,675 592,587 1,083,247
25,684 61,097 511,970 988,208
26,677 56,250 468,931 942,796
26,345 52,373 428,274 860,148
32,371 62,027 549,323 1,121,192
323,228 675,446 5,699,486 11,138,144

o% =ES
21% =
-
T5%

BRIDY —

BLAST
4,845
5,579
4,438
4,567
3,893
3,937
4,976
5,176
4,567
4,420
4,189
4,901
55,488

FASTA
1,183
1,294
998
991
873
899
1,134
1,123
1,035
1,077
989
1,099
12,695

ERsAOFABLLE (20184FE)

3R

20.08 GB
20.74 GB
38.03 GB
23.08 GB
20.55 GB
16.01 GB
34.35 GB
23.62 GB
27.11 GB
26.69 GB
32.30 GB
26.18 GB
308.75 GB

ERREEHILE (20185 F)

MOTIF MAFFT CLUSTALW
4,035 809 22,748
4,068 833 22,354
3,391 572 17,050
3,405 517 17,133
2,965 562 15,366
3,254 511 16,990
4,066 859 21,489
3,764 874 22,288
3,326 629 18,884
3,489 608 19,864
3,605 572 19,270
3,868 1053 720 24,457
43,236 8,066 237,893

PRRN
459
445
345
335
299
343
469
480
361
357
386
436

4,715

TREE
621
580
725

1,133
437
438
486
768
993
748
539
733

8,201



ARIOBLASTHIAIKR (2018FE)

BHAE : 201954818 19K36%

Ik IIILIlI lll Iu li Illilll III III il HlllsL

48 5K 6A 7H 8H 9K 10A 113 12R 18 2

o pEmE see [ I

4H 4,845 8,239 47,129 77,128 3.39 GB
5AH 5,579 9,729 58,365 92,626 4.01 GB
67 4,438 8,613 50,651 80,761 5.19 GB
7R 4,567 10,701 61,144 94,246 4.61 GB
8A 3,893 10,055 43,676 68,785 3.77 GB
9A 3,937 10,805 49,302 76,101 3.77 GB
10A4 4,976 13,505 317,529 424,788 9.68 GB
114 5,176 12,428 58,362 89,018 4.77 GB
12R4 4,567 19,237 72,753 102,969 5.22 GB
18 4,420 10,459 51,417 80,652 4.27 GB
2R 4,189 8,331 38,695 61,417 3.54 GB
3R 4,901 8,748 43,263 71,083 3.83 GB
aFt 55,488 130,850 892,286 1,319,574 56.05 GB

0% = B

= A

M

EARADOHABLEE (2018F%)
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BRIDOFASTAFIAIAR (2018FE)

EHTHEF : 20194828 1085599

i

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

48 1,183 1,439 4,358 7,720 225.76 MB
58 1,294 1,573 4,723 8,368 253.13 MB
64 998 1,274 3,803 6,861 176.93 MB
78 991 1,285 4,497 7,455 167.52 MB
84 873 1,075 2,972 5,284 163.75 MB
98 899 1,128 2,870 5,175 582.74 MB
108 1,134 1,438 4,388 7,412 223.42 MB
118 1,123 1,511 3,527 6,577 166.64 MB
128 1,035 1,446 4,130 7,341 309.59 MB
1A 1,077 1,493 4,010 7,291 283.52 MB
28 989 1,359 3,573 6,233 203.58 MB
35 1,099 1,493 3,491 6,272 202.02 MB
&5t 12,695 16,514 46,342 81,989 2.89 GB

% u BF

nER

i - FE

ERsAOFMBLLE (2018FE)
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AROMOTIFH KRN (2018FE)

EHTHE : 201944838 0965549

e

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

45 4,035 6,153 25,150 33,175 1.19 GB
5H 4,068 6,281 26,137 34,485 1.67 GB
6H 3,391 5,067 22,050 29,024 2.38 GB
78 3,405 5,191 21,966 28,918 5.51 GB
8A 2,965 4,483 19,015 25,147 2.22 GB
9A 3,254 4,798 21,167 27,998 2.80 GB
108 4,066 5,777 23,816 32,298 3.70 GB
118 3,764 5,556 22,817 30,776 1.62 GB
127 3,326 4,820 19,135 25,443 1.73 GB
18 3,489 5,221 21,077 28,254 1.46 GB
2A 3,605 5,261 21,088 28,561 1.19 GB
3A 3,868 5,674 22,695 30,733 925.22 MB
= 43,236 64,282 266,113 354,812 26.36 GB
% =7 = B
= EH
e

1%

ERsAOFMBLLE (2018FE)
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BRIOMAFFTHIAIAR (2018FE)

SEHTHE : 20194828 1665019

bttt

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

45 809 963 3,947 7,821 57.18 MB
58 833 1,016 3,881 8,817 61.82 MB
67 572 710 2,561 5,674 47.96 MB
78 517 662 2,501 5,174 51.02 MB
87 562 679 2,493 5,390 35.91 MB
98 511 619 2,031 4,362 37.77 MB
107 859 1,070 5,243 11,098 137.10 MB
117 874 1,152 6,912 14,132 101.58 MB
127 629 788 2,982 6,579 49.46 MB
18 608 765 3,428 7,419 52.76 MB
27 572 669 2,525 5,301 26.72 MB
38 720 867 3,203 7,192 50.91 MB
a5 8,066 9,960 41,707 88,959 710.19 MB
e 16% « B

= A
H

24%

ERsAOFMBLLE (2018FE)
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ARIDOCLUSTALWHBIRR (2018FE)

BHAK : 201954828 09K42%

i WIMMWIM

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

4H 22,748 44,653 317,070 723,511 8.41 GB
5AH 22,354 45,807 313,721 716,733 7.75 GB
67 17,050 35,254 240,864 568,332 6.15 GB
7R 17,133 35,981 245,936 576,206 6.31 GB
8A 15,366 32,729 239,457 552,552 6.41 GB
9A 16,990 33,437 245,332 563,119 5.77 GB
10A4 21,489 41,750 310,215 707,378 6.16 GB
114 22,288 43,003 326,734 750,341 8.09 GB
12R4 18,884 36,426 328,731 734,657 10.75 GB
18 19,864 40,320 313,190 723,988 10.43 GB
2R 19,270 37,773 285,122 655,092 9.47 GB
3R 24,457 46,435 380,844 881,647 8.16 GB
aFt 237,893 473,568 3,547,216 8,153,556 93.87 GB

0% = B

= A

M

EARADOHABLEE (2018F%)
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ARIOPRRNF AR (2018FEE)

EHTHEF 1 201944838 1005089

ettt bl

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I
459

45 527 1,362 2,469 10.58 MB
58 445 504 1,177 2,139 9.85 MB
67 345 395 1,083 2,058 7.95 MB
78 335 402 1,006 1,849 9.89 MB
87 299 325 1,021 1,883 8.38 MB
98 343 389 915 1,740 7.71 MB
107 469 559 2,606 4,476 18.53 MB
1178 480 565 2,279 4,183 18.32 MB
1278 361 409 1,224 2,290 9.38 MB
18 357 435 1,176 2,112 9.06 MB
27 386 415 1,328 2,261 9.07 MB
38 436 481 1,144 2,172 10.36 MB
&3t 4,715 5,406 16,321 29,632 129.08 MB
e 16% « B

= A
H

24%

ERsAOFMBLLE (2018FE)
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BRIOTREEFIAIRR (2018FEE)

SEHTHEF : 20194828 1085479

it M

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

45 621 858 97,011 103,566  236.37 MB
58 580 733 52,721 57,853 159.75 MB
65 725 988 87,638 99,909 270.82 MB
758 1,133 1,490 53,920 69,812 264.67 MB
87 437 613 50,709 56,279 188.23 MB
958 438 593 18,924 24,490 113.39 MB
107 486 610 23,163 28,518 113.35 MB
117 768 1,026 173,008 182,702  357.82 MB
127 993 1,295 84,282 103,943  318.72 MB
1A 748 1,007 75,206 87,784 237.57 MB
27 539 741 75,632 94,567 225.75 MB
38 733 1,011 94,368 115,132 692.41 MB
it 8,201 10,965 886,582 1,024,555 3.10 GB

e 14% « B

= &M

e

S6%

EARADOHABLEE (2018F%)
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A%lnoGenome AnalysisFIAikR (2018FE)

(ViPTree / KAAS / MAPLE / EGassembler / GENIES / DINIES)

BHAR : 2019448218 11K28%

I| Il..Il.ill.ill LM Ji i
R 3R

4H 5 6A 7H B8R 9A 10A 11H 128 1R 2

T

4A 4,924 10,907 140,336 217,808 33.17 GB
5A 5,059 10,927 85,233 134,725 13.39 GB
64 4,169 9,417 153,662 210,802 23.60 GB
78 4,204 9,741 138,397 196,996 19.14 GB
874 3,883 7,853 138,989 197,732 8.31 GB
98 4,344 8,197 2,021,873 2,092,553 10.50 GB
104 4,526 8,910 132,148 200,453 11.14 GB
118 5,067 9,542 83,459 151,719 13.52 GB
128 4,518 13,300 88,265 141,495 14.57 GB
1A 4,153 8,073 106,887 165,714 9.47 GB
25 4,230 12,848 84,277 139,009 12.31 GB
38 4,704 8,842 74,136 162,948 8.56 GB
&t 53,781 118,557 3,247,662 4,011,954  177.69 GB
% 7% Sk
'
FH
o3%

ERsAOFABLLE (20184FE)

BRIOY —E RFREEHLE (2018FE)

A ViPTree KAAS MAPLE EGassembler ~ GENIES DINIES
47 388 3,566 455 734 222 204
58 226 3,649 759 683 227 251
67 185 3,173 297 658 162 168
78 170 3,297 286 572 155 191
84 180 2,915 295 635 175 168
98 231 2,980 352 906 162 173
107 230 3,247 485 665 164 191
118 197 3,524 532 866 144 166
128 204 3,404 588 647 171 187
18 181 3,225 251 660 162 178
27 191 3,015 544 713 173 169
38 240 3,539 196 704 180 166

a 2,623 39,534 4,844 8,443 2,097 2,212



BRloVipTreeF| Bk (20185 %)

EHTHE : 20194838 1085349

N TSI YIRS

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I
388

48 596 10,044 40,465 648.20 MB
58 226 337 2,845 10,787 265.08 MB
67 185 313 4,116 14,453 257.27 MB
78 170 409 6,252 18,709 353.68 MB
8H 180 327 5,764 21,585 260.50 MB
98 231 387 7,491 34,852 397.30 MB
108 230 471 8,324 29,262 470.74 MB
118 197 348 8,092 28,310 368.91 MB
128 204 364 4,935 12,934 288.28 MB
18 181 322 5,998 23,705 385.18 MB
28 191 296 5,519 20,667 312.00 MB
38 240 460 11,313 40,972 1.30 GB
&5t 2,623 4,630 80,693 296,701 5.22 GB
% = B
= EH
42% +H

ERsAOFMBLLE (2018FE)
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BRIOKAASTIRAIRR (2018FEE)

FEHTHE 20194828 1185349

L b

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

48 3,566 7,839 52,905 83,390 27.09 GB
5A 3,649 7,716 45,718 76,740 4.90 GB
64 3,173 6,648 52,602 88,570 4.21 GB
78 3,297 7,327 50,020 84,564 4.39 GB
84 2,915 5,647 40,482 72,200 4.13 GB
98 2,980 5,874 41,163 70,988 4.33 GB
108 3,247 6,304 43,976 76,525 4.67 GB
118 3,524 6,874 53,598 89,691 4.97 GB
128 3,404 6,524 50,352 85,468 3.52 GB
1A 3,225 6,468 51,418 85,274 5.64 GB
28 3,015 5,762 39,299 68,842 4.09 GB
38 3,539 7,010 53,282 103,711 4.54 GB
&5t 39,534 79,993 574,815 985,963 76.48 GB

o% 6% » B

nER

N

4%

ERsAOFMBLLE (2018FE)

118



ARIOMAPLEFIHIAR (20185 E)

BHAR : 201943848 11K27%

MLIHLIJL aleuam NP PN

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

48 455 1,031 66,256 77,505 4.60 GB
5A 759 1,425 25,290 30,406 7.64 GB
64 297 1,012 85,380 91,923 16.03 GB
78 286 740 71,514 78,160 6.38 GB
84 295 629 83,505 89,960 1.60 GB
98 352 754 1,967,328 1,977,054 1.35GB
108 485 1,274 74,229 84,481 3.12 GB
118 532 1,060 11,946 17,329 3.70 GB
128 588 5,763 26,374 32,160 3.28 GB
1A 251 456 43,129 46,101 860.51 MB
28 544 5,958 30,500 34,536 4.49 GB
38 0 0 0 0 0
= 4,844 20,102 2,485,451 2,559,615 53.02 GB
o % » B
nER
N

94%

ERsAOFMBLLE (2018FE)
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BRIDEGassemblerfIBikin (2018F )

EHTHE : 20194828 1085439

L

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I

48 734 1,551 9,777 12,724 622.85 MB
5A 683 1,537 9,104 11,473 426.54 MB
64 658 1,529 9,547 11,823 2.86 GB
78 572 1,428 8,984 12,162 7.84 GB
84 635 1,340 7,866 11,310 2.18 GB
98 906 1,327 4,693 7,183 4.29 GB
108 665 976 3,861 6,605 1.64 GB
118 866 1,244 7,808 12,706 4.00 GB
128 647 899 5,248 8,176 7.36 GB
1A 660 1,069 4,847 7,774 2.45 GB
28 713 1,079 6,893 11,454 3.21 GB
38 704 1,032 6,690 10,656 2.14 GB
= 8,443 15,011 85,318 124,046 38.99 GB
0% 2% » B
nER
N

S5%

ERsAOFMBLLE (2018FE)
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ARIOGENIESH IR (2018FE)

SEHTHEF 20194828 118329

kil i

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I
222 679

44 336 1,192 74.26 MB
5AH 227 394 1,248 2,828 59.33 MB
6H 162 345 684 1,099 55.07 MB
7R 155 347 736 1,156 63.46 MB
8H 175 307 643 1,129 43.49 MB
9A 162 307 619 1,027 53.75 MB
10AH 164 302 605 1,092 62.68 MB
11A 144 266 798 1,397 124.72 MB
12H 171 292 677 1,146 49.81 MB
1A 162 322 685 1,155 58.21 MB
2H 173 311 803 1,402 72.37 MB
3R 180 328 849 1,502 65.67 MB
= 2,097 3,857 9,026 16,125 782.82 MB
0% 16 » B

= A
H

24%

ERsAOFMBLLE (2018FE)
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BRIDODINIESTIAIRA (2018FEE)

EHTHEF : 20194828 108319

i

48 5K 6A 7H 8H 9R 10A 113 12R 1R 2R 3A

o pEmE see [ I
204 728

45 342 2,599 201.11 MB
5H 251 409 1,090 2,582 158.84 MB
6H 168 343 1,382 3,003 218.60 MB
78 191 326 936 2,362 139.21 MB
84 168 227 749 1,577 108.23 MB
9A 173 234 568 1,447 119.21 MB
108 191 275 1,185 2,530 1.21 GB
118 166 259 1,227 2,323 391.23 MB
127 187 262 761 1,717 122.58 MB
18 178 278 801 1,700 109.48 MB
2A 169 242 1,254 2,104 152.17 MB
3A 166 256 1,419 2,624 209.29 MB
= 2,212 3,453 12,100 26,568 3.10 GB
o 8% - B
= EH
e

92%

ERsAOFMBLLE (2018FE)
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B3BldChemical AnalysisfIFIAR (2018FF)

(SIMCOMP / SUBCOMP / KCaM / PathComp / PathSearch / PathPred / E-
zyme)

EHTHEK : 20194521 0985314

..l||.il||.ilu ||..l|..|||||||||| H..Iu.illl.ilu\.i

48 5K 6FA 7R 8H 9R 108 11A 12R 1R 2R 3R

T TR

47 1,398 1,905 9,912 18,524 489.93 MB
5A 1,597 2,284 10,507 19,026 659.75 MB
68 1,579 2,149 7,415 15,980 469.49 MB
78 1,482 1,952 205,987 212,768 353.97 MB
84 1,493 2,006 5,525 11,289 267.63 MB
98 1,520 2,089 12,992 21,049 378.62 MB
108 2,099 3,031 40,079 47,761 591.31 MB
118 2,195 4,513 57,906 65,400 899.41 MB
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