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Theoretical studies on the reactions of novel main group elements compounds
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TFIRREZRHE 357 .
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DI Xt TF A %  aromatic contribution  delocalized anion
PEL7z 25 o A
11 k% Gaussian 09 B!

Ge\ KCg (2 eq.)

[B3LYP/6-31G(d.p)] e K] — 18
W2 TAT 2Tz, £ DR —{BbiK]
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larger contribution

FE 3w 3 (D)

(1) 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. 2019,
25, 6284-6289.

(2) Yanagisawa, T.; Mizuhata, Y.; Tokitoh, N. Syntheses and Structures of Novel
A*,\*-Phosphanylalumanes Fully Bearing Carbon Substituents and Their Substituent Effects.
Inorganics 2019, 7, 132.
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Synthesis of Novel Low-coordinated Compounds of Main Group Elements
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(1) Yanagisawa, T.; Mizuhata, Y.; Tokitoh, N. Syntheses and Structures of Novel
A*,\*-Phosphanylalumanes Fully Bearing Carbon Substituents and Their Substituent Effects.
Inorganics 2019, 7, 132.

(2) 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. 2019,
25, 6284-6289.
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Design of flat silicene with perfect n-conjugate 2D sheet
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Flx, Wiflr, FHEBEDO V) B TOBEGRERFHIRSI L, MR LE LM
Takahashi Sci. Rep 2017,7,10855.],

AW FRITHFZEREE BRGT LI2 T T v IR 2 — A ZRGTICHRRE L2 7
Ty My VAR L, TOMMERRT LI L EANE LTWES, B HELE
B X 2 WERRGCIL. Rl kS Z2 RO -0 bic, TOMENRT v v Ll BT
@ﬁﬁﬁ%éﬁiﬁﬁkf%é & RRERITIC L VR T D MNERH Y 9, AR
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RO O ZRey— b ERFFLEIAE LE Lz, Ll il ZRkoT~DIEE TIT A &
TOWHEAEE IO TEM L Lz, BUE. —DDRIZHOWT, VHEHEENZE & 72
L2V FORFHIRIILE Lic, 7« 7 v 7 23— U 3ERGR I R 2 A7z <
THENCF v v TR E . Ny FEEIIEEROME L R L Tk L, 51%. M
XFEMARIR, A BB KOO RO REPEIZ DWW TRET L £7,

FEFR L (FHfFER L)
+ M. Takahashi, H. Matsui, Y. Ikemoto, M. Suzuki, N. Morimoto, Sci. Rep. 2019, 9, 13104.
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Electronic Properties of Organic Molecules with Novel Structure
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B2 AR R ET VR EHR R, EORGEREEE - B SR L OB & SRR T 7
H—FIZEVHRI L= KR FETVEME L. 370D bh, Ceo BHIZHREEL 725
— Ko LB Lo TEHEEG & O OH/R HAAERZ, Ko+ O BEIEEEE OBLE D O R
L, BERAMEIRZ1T 2o 7.

£T, ETADTFERD () ©)
. . +0.52 ppb/K

H.0@1 # ARk L, A2 H N L )
NMR JlE 21778~ 7. NEE 2K e 5

. S20K JL 3 \ // BCP(#1)
j/bfi7k§7\%@f/7'j‘ﬂ/6i{ﬁl}§ 300 K ) r A/// H(1
R N i I R
FF o2 by (Figue "I |5|< lf1)°|-22| " A6 000 Ao Ziﬁifé'}?ﬂé’ﬁsny
la), &I FCIT OH/n MHEAE ©®) "
MEbLOF VLT (KR D v
WO BT ENRKREL 2D s AN
LEADND. HEAN B E 20 /// % H(‘:)C e
O R (o-dichlorobenzene-ds, ) el

[T RN S et ¢s H,0@Cq, B (36%) m—o*

800 MHz), #Ed & OBRigAIRS 00 AG +0.34 1.027<ca//mol

260 280 300 320 340

L To/To 2MEIE T2 BV Thl
ODTRERBEEL O END
MY, KT FOEIMENE L

Temperature (K)
Figure 1. (a) VT "H NMR spectra (ODCB-d,, 800 MHz), (b) relaxation time ratio, and
(c) optimized structures and electron density maps at the M06-2X/6-31G(d,p) level of
theory.

<HHIEND Z b dr-7= (Figure 1b). Z @ OH/n FHAAVEH OEIEZBH S 2+ 57

»IZ, NPA, NBO, AIM

RIREZATIR TR, RO SNTKSFORMIZIKTE L,

OH/n FEA TR 57 5 E B AAERA N HEM AEMA CHuEMH AE/ER~ L 810 &
bbbz EnbhoTe (Figure 1c).

FeFam L (BEEe L)

Hashikawa, Y.; Murata, Y. J. Am. Chem. Soc. 2019, 141, 12928-12938.
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Development of Axially Chiral DMAP-Type Catalysts and Analysis of Axial Configuration
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B R FT AL S LT o ) 0,0 3P P NS com

) n-Pr\N = + r|7-Pr
PERE A REM T 5L . L O IR N b “

PEC 4 DR GR T BT 1 O (
L7z (X B), HEEL 7= fil i ot ot

HEEDOHETE DT | ER B L OE
HD CD A_INLD 2T 77, )

optical resolution by prep. HPLC j

optically pure (+)-3 and (-)-3

MacroModel |2 XABJEREZ B L HO_Me (- Png SO mOOI%; eq Me i-PrCOO,
O gaussian 16 (2&% DFT &t EtgN (09 eq.) “ “
(B3LYP/6-31G(d,p)l= ., 17 D o o g "

(2)-4 svalue = 2.6 (5)-4 (28% ee) (R)-5 (35% ee)

LEREEZEH LT, 17 HOZE
BLEEZNZEN0 UV BXLOCD A
~Z7MV% TD-DFT £ CRHEL, =
FILF—ZE) G Boltzmann 34T & n'Fir‘N
ERLCEMELIZEZA K C I

INTRER LI oT, FERIO UV BX
W CD AZMLED 4T 7=
D3, AL E DR EITIZE DR )
ST, B % IVFEMZMEATIZ LD Mt BLE DR EEITUVZ N,

calculated most stable conformation of S-3

FER L (REDY) 720

I 2w C HREZRL)

R. Nishino, S. Hamada, R. Elghareeb, Y. Ueda, T. Kawabata, T. Furuta, Chirality, in press. DOL:
10.1002/chir.23207.
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Preparation of Molecular Janus-type Bottlebrushes by Living Radical Polymerization
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M ITHFEABNZEINTWD, Y XARR NV T Z N8BT A7 0kl 4y BERE & O T R IR 13,
FEUTHIBE DO FRNE (5 B B L OMERTE /0 30) I XV B S D, — 07, Bve—R 3R
OXTNRTEHER TR THY, HOHEOFEMRIIEHOF TV T AKX LI-H8 A
WomEEE (VAT VY 7R AE%E) Z T D, 2O 50 8HFFEZ 7 v BER ITHRE T
L, ARBFFE T, B — A~ D B 5 55 O s 8 L ) O E IR IREYZBE AT XD |
IS DR E 16 L ORI E AR B ST Y XATRIR ML 7 73 (B v — AR XARIR L
TIU) ikt B LT, SN XARIR L 7 T3 DX ANEZ/ERLL , /NME X BRHLEL
(SAXS) I F L OB R E 1 PAMEL (TEM) B1E2IC L7 oMl Ay B S O R &1 T 7,
OB IE A — VISR HER L TR EL, B m— A O — IR % S e
U727 oMoy B RE S T R D T REME A RIB LT, — 7, P XAMEE Tl ko — 2R R
NT T QINNIAT IV, 6 (LRI ATF L UAHE R T 5 m—R) OERFFHEIZ OV TE
TR B — AORHEE KB U TRIEEZ B D2 LT Y,

EFam S GFEDHY)
BN

%8 3 m SC (BTEE7RL)

1) Y. Kinose, K. Sakakibara, H. Ogawa, Y. Tsujii, “Main-Chain Stiffness of Cellulosic
Bottlebrushes with Polystyrene Side Chains Introduced Regioselectively at the O-6 Position”,
Macromolecules, 2019, 52, 8733-8740.
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High-Resolution Observation of Polymer Crystals with a Transmission Electron Microscope
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IZALNTIRATFRNIFIH CTEHEE A BLI, BfEHIIC Fig. 2 [T 8912, il

7 I OFEFE (generation) 2359712241 C Rg 2V &< 725 Ly \5%%‘%75>ﬁ»%hto

Rg vs. No. of monomers Radius of Gyration (nm) of dendritic
12 PMA 500mer
10 . ? _
—~ 8 } "
E 6 .
A 5.632
i e
0 100 200 300 400 500 600 Linear ond ath 6th
No. of monomers generation generation generation
Fig. 1. E/7—#& Re DR Fig. 2. DIEDFEEL Re DEER
2 BTN

[1] Lu, Y.; Nemoto, T.; Tosaka, M.; Yamago, S. Nature Commun. 2017, 8, 1863.
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GRS 7 AL EWM DGR & E OMTERET
Synthesis of Strained n-Conjugated Molecules and Evaluation of their Physical Properties

FARFACTHGERT MEHERRAL AT TER 550 -l & pRATE 2 dEdak E

[N]v 27 v/X7 7 =12 ([nN]CPP) IX, Hilf. REGHIENHELENT-Z D, £
D FISHEDFEIRRLT /S A A~DISH O FTREMEDR K& IR > TW 5D, AWFFETIL CPP
DENTZRFE— K (C-C) MBIZHH L, BRBEREAE L ORISIZOWTHER 21T -
kk;%\%ﬁ%xwméQMﬁEW@20@CC@A%OMEA$% X0 &ML
SINHZEEFAH UL, 22T, DFT GHRIC K 2 RISOY A RKAF A B LR LT,

F 7%, [n]JCPP (n=5-8) C-C FEAITx LT, Pt(PMes), 23 BB A9~ 2 HHE DO FEFR
Z1T-7- (Table 1), EDF5EHE, CPP @ C-C #E& I HANEIAL L7 IZ, 3 HOEBIRGE
R L, BAESER 1 NERTARBEN R o7, E5IT, 1005, FERICASSHA
DOENLEFFAZ LD . ZBEE Taple 1. Activation enthalpy (AHY), heat of formation (AH), and
K2 WA U, 1. 2 VAR relief of ring strain (AEs) upon the formation of 4’ and 1°.

. PtPMey), P PMe3)2 + P(PMey)s
T LHEROMEM b Z e —

AR 2L E—T, BT - PHPMey);
A APRKREL 725 ERBEMEN

/J\ é < fcﬁ ) 7":0 : @{Eﬁ\ I]':TJ @j:gg [n]CycI(z[;;araphenylene Complex Transition state
BRCH DL NI IR o T RstED
fiHm & —F LTz, 61T, + Pt(PMe;),
B DERE) 7773 CPP DR 7

FNX DR To S LEA T o

- ) > 3 Complex 32 ransition state

%hé\_kﬁ)r@\ }ima"—k&j— [n]=5:l=1,m=1,F[’n]=6:I=2,m=1,[n]=;:l=;,m=t2t,[n]=8:l=3,m=2 ?
D EHBTRNVF — OB EF

LT, ZOER, WP U AR A AHE AHM AET AE?!

Pt(PMe3), Pt(PMes),

7
Pt(PMe;),

(n)
B A XD CPP T, Kx< 5 45 43  -141 -154 -182  -199
LT R R M ST 6 66 47  -104 -135  -147  -175
R _ ; o 7 79 56 -83  -126 -126  -154
B RS, N ST CPPICH 8 95 69 62 -107 -108 -150

THEATRLF—ORKE/:  [4a] Relative energies are given in kJ mol* with respect to the

P e - substrate. [b] AEsu) or AEsp) are defined as AEsq or AEsp) =
FRIE 03 SUS DERBY 112 7585 C strain energy of 1 or 2 - strain energy of [n]JCPP or 1,

WA Z LRSS ho T, respectively.
s am L GHEEDD)
1) Kayahara, E.; Hayashi, T.; Takeuchi, K.; Ozawa, F.; Ashida, K.; Ogoshi, S.; Yamago, S.

Angew. Chem. Int. Ed. 2018, 57, 11418-11421.
2) Kawanishi, T.; Ishida, K.; Kayahara, E.; Yamago, S. J. Org. Chem. 2020, 85, 2082-2091.



AT FHSRFACFIIIERT A= 3 —ar B a—SF T AT I RS &

FHET S AZDELRER L bRE b

Basic Science and Functionalization of Organic Devices
FHERE: ACZEITTERT 0 AP EH LSS {GIN

WFFE RS R 22
Singlet Fission (SF) |% 1 -2O—EIHJh# 1232 DD — BRI 110 R T 5B ThD,
SF (Z&2 = HIARNE T OB F Y, AT A 2O E#ERELICH HTHY, SF 215 M7
HZE TR FARN R Z M ES TR RS AR EL B0 &S Tnd, AT S
AADELIHE KRR LZ HIEL, SFIRFRICIS T 2 IR O M &5 2h 372 SE A RO B 7%

DHEDHHIL TS,

SF il CHEREEZHIEZEX LN TNDH = Eiﬁﬁbt%mxf TiT)IZZ E T bk ke
Thd, 207, (TIT)DEFIREBEAF R T2, Z2EFEREZSEL- &
{LFEFEDLETHD, RIFFETIE, E'\%Bj(%'ﬂj%ﬁﬂ}jﬁ‘x—/\‘—:l/b 2—RUAT LT
FEESN T EALFEE Y 7 727 QChem 2L T, ThotL 2 BIERLNCT M
TUBERIC OV T EE T IRREZ FHHL, SF IR D EEEF BT B L ONSF 2112
ETHIREE—REHAONICLT,

TR e O RS T — 20 DM LB T 57 8oL 2 45 7122V, QChem Z A
U CE BEINLEI 2L (0B97X-D/6-31G(d)) |2 LA M fe i b ds KL OMREViEHT 21T o7, 2D
B, RBIR T OBERILEEL, KB T OBRERED it Uiz, #EV T, ook
WA IEIZ OV T, QChem (ZHEIEXIL TS RAS-CI 2 W TEE T IR EZFHEL
7o TEMEZERNT 4 Wl 4 LU, BBEBENT 6-31G(d)EL Tz,

RAS-CLIEIZ R DRI RAE RIS, R FOT MR
C—BHHERNE TR RTEL R R RE (SiS) &
(TTY)DM O =R F— 23 /hEL, 1(SiS)—
T TN LAY SE AMEHESNDZEAVRIRE

U, (SIS0~ (TSR 2 T <D T t> — %
12, 1[(S1S0)& (T T D DIREAH AAE AR LT M Side view

- . — =N R =R

&\_%, Flg 1 c\—ﬂ_\ﬂaﬁlﬁliﬁ% ]\75 9@1/ \T}&EEA#:EE{/E Figure 1 AITOWS ShOW the

%L, ((SiSo)—= (T TN AR 12 K E<EF  mixed-rotational mode largely

BLTOBZER DTz, ShIT, (SiS)L (T Ty contributing to_ the  (SiS0)'(TiTy)
: . 7 internal conversion rare. The blue and

ORI D ZE M B ~T2EZH, €DI) yellow  distributions  show  spatial

HNTFRTEY 2 S TATE R TRELENH-TE overlap  between  wavefunctions  of

l(slso) and I(TlTl).
V. ZOZENTRVIREM AAMEHOEIR ChHT LM

%EZ) ufiof_o
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S DOIRE L
Vibrational Spectroscopic Study of Surface Chemistry

SRS ALSERIERT 43 T ERBEARAT (L 2 BRI

W FERR AR

AR EREREORETFIELLC, Zi CREMBICRIE CELY =y M 23 LIZLIE
Moo, <2ty (PEN) ITRE SN T A B SR I AR I s Th o7
W, Ty b7 A0 ANKEETHD. ZOXIMENCIE, AITETEDBIBE AL AW O
A ERLL7-1%, A LITHIT L - THafb S C, HIET LB DO EZ 152 RIBR AL
WAMATHS. PEN ORKWRATREVERIBEALL T, BULEIZLY PEN ([ZH{LT 5
13,6-N-Sulfinylacetamidopentacene (SAP) 23 5[ 1]. #infbA3 52212 HEITL /- PEN wRICEIL
TIE, X #RIEHT (XRD) %2 FHIWIZHFFEIC LY, fid KRB0 T RSB > TOB[2].
LU, SAP 75 PEN ~OEMEAL RS DOIBFRIZ DUV T, f st MKW SAP 1 XRD 1255
FEMT SR FEL VO b dY, E BRI THOIV TR,

AMFFETIL, FdEIEIC LS T TR M OERR AN T REZR, RN p IRIEE A NI iRt
(pPMAIRS) {5[3]1& W it & 1T o7, A a—MEIZEY SAP Ml FRL, ZThb%
i 2 DIEFE (111~194°C) THZEAL , pMAIRS AT MLVAEHIELTZ. AT MLZEAGIZOWT
B Et R O TRITLIZRER, SAP O 2B 720y PEN M 5L4012, PEN
DOEEAEET T HI LD DD o7, £z, PEN DAXZMUEHTIZEY Thin-Film #H& Bulk
FRO 2 FOIFAENRR SV, BUAEEGIZH1T 5 SAP F51 U 2 FO PEN, 3 plisr D&
BACE D728, pMAIRS AT ML % HEfL [0 AT MUVICE# %, TEAN v IV AD—FE T
&% classical-least squares (CLS)[FUF A4 LA 21T 72, E DR, #x{kiZ&>TPEN
@ Thin-Film fH& Bulk AHZMFEIRHIAER T 523, BRI Thin-Film A9~ Trbd @ o
Bulk fH~EHEIRE § D2 L2072 [5].

R D ARIN SR FREEN, B72 TR FRLIANSHARAF T 2720, TEAN w7 AD
IR TH T2, RO N B L OHE S DRI MV E — OFfEfi A7 — /L THREbIL
% pMAIRS OFF{#a D T AL, HIEER O Rl oy O B 72ikam (2R L2 [5].
BEIIR
[1] A. Afzali, et al., J. Am. Chem. Soc. 124, 8812 (2002)., [2] Y. Murai, et al., Appl. Phys.
Express 4, 121603 (2011)., [3] T. Hasegawa, Anal. Chem. 79, 4385 (2007)., [4] T. Hasegawa,
Quantitative Infrared Spectroscopy for Understanding of a Condensed Matter. Springer, Tokyo
(2017).

FeF X (FFERL)
[5] N. Shioya, R. Fujiwara, K. Tomita, T. Shimoaka and T. Hasegawa, J. Phys. Chem. A (2020)
in press. (DOI: 10.1021/acs.jpca.0c00111)
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EELS A7V D FMHE 21— g

Computer simulation of EEL Spectrum

HESRS: ALAGERT Sotmt — T Rt 2 — AT /Ty RA &

WFFE RS ARARE 2

AR B FE T BEMBI(STEM) L L 7= L ¥ — K5 B(BELS LA ML A bt A2 L
2k, A — 2 — DR BTN A FTRE THY . FIEIREL TH AL LIZE IR
EHWAZLICEY, X =R meV DR R/ —HE L FHI D4 e ATREL 2o
TETWD, ZOFIRIZIT S TR TRE 2 S ICH R T AT MR ELNLE ThD
DS AT MVZITEE 2 e RS EE S, T ORI W T, FHEREMFEZ AL
TETFNERET HENME LTS,

AL L, EELUTHBES BRI MmE R EL T R R F — BRI O AT LD
fERZAT T, WELTEHRITBRAT 2 IEG L TR LA SRy N — 7 2 TR L
TEY, o FHE TR R E R E LT H — R RIC IO P O 7 4+ /0 DEEE O
fiEtra BREE LT,

FHEIE WIEN2k & Phonopy DY 7 =T Zflr b TiTo7,

SEXIRNAEYE CTHHTD | MMM BEOZVEHRERDDITINA ., AT
JERE AR 2 72 5 AL CRUINE N 2 N A T A 3R 5281070572 PR EOFHREBREE T
VTR E OFFENVELE RIAFNZT20 A= R —a B a—Z U AT MBI, &
B Teo>TE, MREOF R R CHE DY RTA—ZDAERREITV, FHREIERE TR
IRE[E1 0073735 SCF FHR DB D Bz ARa Tl o Tz, BEMEOFHRITMSIL TEY,
APC Fa—%FHL T 130 HOFFEANMERFEM L7, FHRERRHIZ, FEREH T 2 B TH
277,

HRIZEHRICE > THRBNZ K= L
X —HRBEIROREEESAETRT,
R0y FRBI kO — 73 [ BLT
ETNDIENDID,

BITEIX, BHEREROLDELD LFEHR
FENTZAT > TERY, FHR/NTA—Z DG
FpEHFERLTND,

Density of states

il <

Zb 40 66 8b 100
Frequency (THz)

z
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BRITTEE  REIRKRFLFEE AT A= X—ar B a—HX TR T A RS E

AR A B MRS FTREE T 2L B AR DR F 5 Ak
Design and Synthesis of Metal Catalysts toward Efficient Organic Molecular Transformation

RO ZERT P IETR

W ZE RS A

saAHy TV T RONMITEEF T v 28T i b REERIB(LZEEO—2THY,
TAE=C EL BB, EEEMR O TEREEICELSFHSATWD, kD7 axhy 7Y o7
ORI T U0 DMEO BB W TITh TE 7203, Bl D7 <, MiloEEE S
EWVER B ORI R SR L WO BLEN O LT LB E LW & TRV, MZXT,
BRBOZ ITEER~OERENBREINIREAMOREIRITHETHY, FHTrERIEB
WTFRGA~DOFRE E S RBEIC 2 D 2 ENZW, Fox 13 Z ORI Z IR T 572012, BB
BOHR T b mWW IR &2 A9 28028 B LRI I Y A T & 7o, SRITLEMG N
AHETH D2 TR, TSmO THERWE W REAE R T 5, I BT, 1 A AbBmn @ gk
I, B OHE LM KRR IC & 2 il B 7o PRV IS X o CRRBIRIE % ppb A — & — 259 Z &2

T% 5 <1:l/\ 5 %ﬁﬁi@%u;ﬁ%ﬁj«éo ' 1)E:r\ggszr¥£el%uxl)n thN
S N o o H then ‘removél of Et,0
FiROEFNG, FTexr ORI NV—T T, $x “” e recanomman N”
toluene, 100 °C, 24 h
ﬁﬂ?‘ﬁ CE ]‘/ f: 7 = A 7? b4 70 U V 7}i}‘_€; O) Fﬂlﬁ%\é L: Ey D %ﬂ I(10 equiv) (3.0 equiv) e Ph7’\163?0/
Zr, ZAVECICREM — F R —Corriu, $iA— i, 1R o raeEEn "y .
i, g ; Y e T i iz, O~
e, WERD v T KR E DRF—IRFE RS N etz » L
(1.0 equiv)
RO A B L C&E o, AMETIE, BRI P o ol 4656

RIRB—RBBEREAARBOS 8L C—N B v 7 U v 7RO OB ZITV, E{R#ED T J L
NS =V ka2 T V=T 2 OFRWR C—N I v 7 ) TG 2 S CRIE L=, &

DA KA TEFTHE 512 K > THR% S 7z B0 LB iE s (TADF) {b44%) DACT-II @
GRS A~ OIS AR LTz (EX), DFT #HRE %2 AW SROSHERET TR D, RS R RS
e L CIFEET I EEOS T Fo7 7 I R grerfer-ze dretfe2=27r
R0 5 B D—o 7 b IR A8 T BN = 2 IS R SR I

ZLIZkoT, H—0AEEMRGEoNnD Z &3
binkirole CAX), & 57D MBERIE « RUSH
FI~LBRLMAZEZ DR TH D, HHBRF
LW FEFTA— /A= B 2 —F P AT BZED, s
IRRRE A TETZ,

Fg 2w SC (FHFERL)

“Iron-Catalyzed Chemoselective C—N Coupling Reaction: A Protecting-Group-Free Amination of Aryl

Cross Coupling : TS-CCy, Homo Coupling : TS-HC),,
0.0 (0.0) 2.7(2.2)

Halides Bearing Amino or Hydroxy Groups.” Aoki, Y.; Toyoda, T.; Kawasaki, H.; Takaya, H.; Sharma, A.
K.; Morokuma, K.; Nakamura, M. Asian J. Org. Chem. 2020, DOI: 10.1002/ajoc.201900641
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PEREME R 20 6 & Fa 10 LT B B 4 8 B A fil 15 oD B %

Development of Transition Metal Catalysts for Synthesis of Functional Polymers
SR FEOIERT MR CR B AERE 2 — R e

AP

Rr— - 775 =R HEILELSR (DA R ~—) 1L, HHEEFEKEEROPV) D
PAERAMEE U CTHENTZ R 2R3, Fx 1, P(2-MeOC4Hy); (L1) @ hemilabile 72z
THRMEEFIH L CESEN T U — UL E S (DAP) ICEMEREZR R T V0 A il N L ¢ X
HZEERMU kA DARY v — & EPOEKEICER TEDLZ L2 R L TET,
BRIZ, BOAL ¥ L1 12 TMEDA % #lA A o 7R A EAL TR 2 B L, C-H #8751k
ZFEUGE T 5 DAPP DM X TWeR U~ — D47 « 2848 - AR b o R % B0 IC ds
TELHZ a2 oI L, RMFETIE, BERM AL HWD Z 2k, 2,2-
EF AT = B EAT D DA KR U ~—0 DAP SRRV TR L7,

Scheme 1 {Z L7235 T DArP &k 1T 7ok R, Rk orIA x> Z L7 B
MET DRI ~—NEIETHE LI (poly(la-alt-2): 81%, M, = 88,100 (PDI = 3.7);
poly(1b-alt-2): 70%, M, = 43,800 (PDI = 3.5)), poly(1a-alt-2)IZ- >\ T, 'H NMR %
THEERNT 24T O ZEMTE, FED TV U IREGOEEIT 11% I ED | I
BEINTFIE L TWRWZ ERH LM E o T,

BT, AR Y ~— & ki HE
> CTHK L7 H-Stille &7 7 27
v 7 v 7 E A A KW Br—Ar—Br+H/\SH

Scheme 1

(poly(1a-alt-2)>"": M, = 73,200 (PDI = 1-Br ) Z_H\ /

1.7); poly(1b-alt-2)*": M, = 43,600 Pdy(dba)y CHC, (1 mol%s)

(PDI = 2.4) (22T, S MME % TMEDA (10 e M s
T e 2 A BEEICER < 252004 3 cquiv) \AAF s© \ /'
FILEKREZLORY ~—IR%DHE toluene, 100 or 110 °C poly(1-alt-2)
ERT I LBDPof, B, e A
poly(Ib-alr-2)& poly(1b-alt-2)*"* 12> NN g e ) o
VT, n BEE R PC;BM Z AR D | \S [ & s f |
WT, OPV AfERLCHfHLEL - B ° Y Re
5. R O R BELE BN E PCE %7 el e
32 L 2o 2 o 7= (poly(1b-alt-2): F:z_octyldodew, b > N
9.0(1)%, poly(1b-alt-2)*"": 9.3(2)%) , RE = 2-deoyltetradecy! ' MeG ezTMEDA N

J& 2K S (BRE7RL)
Wakioka, M.; Morita, H.; Ichihara, N.; Satio, M.; Osaka, 1.; Ozawa, F. Macromolecules 2020,
53, 158.
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WG ERTY NT — 2 OFRHT & HIH
Analysis and Control of Biological Information Networks

FAB R AW TE TR E M I AT e eI [l

TSR A 22

EMIE BT NT—7 DIEATIZOWNWT, 7 —U7 1y T —27 (BN) LA — /L7 — R RT
— WP T NV ERBICI N E O TR &k - 3 RS-,

BN I fa 1Ry T —7 OFEBEEEE T LV ChD, SEKEIT BN OfERIIILETHS
PBN (Probabilistic Boolean Network) z 0-1 #8L7 —# DREZ|(t,t+1) ORI Lo~
VT =B INBHEE T BRI DWW T, LLRNCER 2 DT o T RO PRBR 21T 7=, LARTOWFZE
T 7235 — > O HBLEEOE B EFI AL T o 7o’y SFE O T, 20
HBLEIEIC BT DI HRAETEH 9528 T, JVIAWIZAD PBN (ZxfL T — /VBISE O I
ez e e (FIE) DA aEL 725 2 LA R LT [1], FRICLLATOR E TiX VE O TH U 2{E o B4k
DEN Y THITWGE THIRER ARG B 3> T2 3 A BIDFR ENL 2 972 UE DD
ETHEDTA SIZSEDOBEE N EN Y THN TWALGAE THLRIE BB CTHHI LA R LTZ, — 7,
AMEDBIENEN Y THNTWAEEITIE, RIERAIREERDZ bR LT,

A=V 7Y =Ry N —Z [ XIR B AR PN EZRANUZIEIE) Ry N —7 DT, <Dk
WITE SRR N — 7 INZOME 2RSS TG, ZOAr— L7 )—F%o NI —7 (LT,
Tz DRSS TE i/ LA (MDS)Z W =%y B — 7 I8 Ty « B O 4595
EISZAT o7z, LARTOMFSE THERANTL A PR FIHAR 1 E72%) T892y T — 212
KU CHERER o RS (PMDS) i E L, £ DFHRFIE A XD 2T o123, 4
EEITTNERBERY VT =T DT T AT &AL I G W T AT FIEA PRI Lz, Ok
RO DG DB T — 2 L7282 A, TIEF L b U IR0 )7
DM AR BT — 2 ZHI LT VWME NS D | &) BLBREWMGGR A 1552 E N TE[2], b
LA, 2R CTHO R S ICLDMAEN LI THEN, TN ETIRE, IEL T&z
MDS (23S0 N — VT FIEO A M Z R 3 H 7 e R A S50 2L T&E T,

3 Fim S (FEE7RL)

[1] T. Akutsu and A. A. Melkman, Identification of the structure of a probabilistic Boolean
network from samples including frequencies of outcomes, IEEE Transactions on Neural
Networks and Learning Systems, 30(8), 2383-2396, 2019.

[2] J-M. Schwartz, H. Otokuni, T. Akutsu, and J. C. Nacher, Probabilistic controllability
approach to metabolic fluxes in normal and cancer tissues, Nature Communications, 10,
2725, 2019.
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Developing control methods for biological networks on mathematical models

SR O TE AT EEE S A 5eE
W FERL R

AR PZITRR 2 22 (LB DFIEL . BN E M0 IR Z LI K0 A TE B 23 RF S
b, ZNHDLEME SIS DBIFR IR R MY — 22K RBIEND, ZORE, s Ofifit
ELUTHERE T 2003 BABR T DAIEON T BER EIEIXN DX L "I E Th D, Rlry oy —2
b FRDEH 77—V T BTV CRIRTHIENFHETH D, vl I E ., vl b EmEER T/
—RTHD, B ZILE 1 1 TAEEY e b DAL AW, Lo AT 5, Lo Tiinr 232
B DS Fe, Ne, b Tt D, — 7 ALBE Wl I i s E RSN DD T AL &Y, D
ARG Tr Vb RE D, ZOIDTRBRY N —21IREE N ALEYZ N D) —R T
BB EEEERN 57 TR TEXD,

Ve
Cay Vi, v
Source’_/ T N —— @ <7

Vcl
[i VC /
4y
source Vr1 ) \
L
C-:v/ \ VCH

.S'D_ﬂ""ﬂ "‘*—F" T Vl"3

Sou "C‘E"

T =TT NAORBRY NI — BN T/ — RO 1030 Y Thhnbd, {bEmicl
EN Y THAUL, EOLEPNIERR AT REHDWNITFIET HEVIZEAERL, 031D Y
THNIUE, ZOALAMITAERARATREHDVIIFELRNEWVI ZEZER TS, — TG
WZIMMEN B THNIUE, ZOIMIBIDIENTEAHZEAZERL, 0O0ED Y THIUR,
ZORINEIBIAHIEN TN EEEIRT 5,

AL TIL, 7=V T T NDRRLT AL ET /L TH, Ry T — 2% Hli3 25 Tk
DFEEITH>T=,
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b5 AR A E R D AT e
Research Achievement of the Laboratory of Chemical Life Science

TR ALEITIERT AL mP ARk T iz

WFFE RS R 2L

TR AL IR A — /R = B2 —F L AT LEFIIL T, BERVANADS ) e AR
7 BEMTATO L RIREIC SR EREFBEE D AT AL T 4~ T 4 7 AR EAT ST,

BARMIZIE, (1) B RED LRI LD ARy — T ANV ADG ) AT (%1156
B) . M A2V T b= At (REREF) . EERV AV A3 BEE S g (B B . Romain
Blanc-Mathieu) . (2) AW IR FER 7 LEEET ANV ADEIFR (Roman Blanc-Mathieu, 4x 71
AL EER) | (3) RS KRR, S KFEEDILFRFTRIZLD AT TANAR T AL
AD M R OVEY) PR - BREZENRE OMEAT (24591, Florian Prodinger, HBE, HAA) . (4)
AR Z B T AL AEMEE RV ANV AD LY PR (kT EBE) . (5)NCLDV D FEER K
OEEEmIC L 20 ERE (FESHE) . (6)1AE CNRS LD ILFEITHRTANVABREE S ) A O
B TRE (BIO5H0) (7)) VANVA—IEET —H_X—AOBF (UAEET), VAL A
B LIS ORFFE T, (8) EEME, »L~F#E D7/ AT (Roman Blanc-Mathieu, £ 8#) |
(9) VE—NEr T =2 bOWEM A MG O T RERRZ (71 A) . (10) i
BNRFLOILFNTEY | ) D3GR EE 212 %A E 3 BB REA (78 1 LHAR) | TSR
A5 % SR DFT TNF-o0 JE1E R4 O = 11 50 A7 & 15 PRI B8 555 0 BEELAEATT (V8 LI PR | VBl R Gy
RIBAE DERRIRIEIZ LD N5 PR 5% O ZZ B AT (B ASEIRRR) . (11) KO DT —/1o
A% G thnk) 21772,

FEFwm 3L (FFEDHD)

1. 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., 93, e02130-18 (2019).

2. Li Y., Endo H., Gotoh Y., Watai H., Ogawa N., Blanc-Mathieu R., Yoshida T., Ogata H. The
earth is small for “leviathans”: long distance dispersal of giant viruses across aquatic
environments. Microbes Environ. 34, 334-339 (2019).

3. Okazaki Y., Nishimura Y., Yoshida T., Ogata H., Nakano S. Genome-resolved viral and
cellular metagenomes revealed potential key virus-host interactions in a deep freshwater lake.
Environ. Microbiol. doi: 10.1111/1462-2920.14816. (2019).

4. Aramaki T., Blanc-Mathieu R., Endo H., Ohkubo K., Kanehisa M., Goto S., Ogata H.
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Biogeography of eukaryotic phytoplankton and giant viruses across the global ocean

HERE: ARG B ANAF AL T~ T4 I AT A —
(b mBL A =ik #F

WFFE RS R A 2L

AT CTIE, AR FALFEIEFTA— R —a L Ea—H T AT LEFI L, KEEYEE
BTSN AR T ) LT — 2 BIOEERIFRLOBREEASX 7 ) B BIESELT- Metagenome
Assembled Genomes (MAGs) DFEMTA1T 7=,

KA EPERTY DNA A /LA (NCLDVs) 13 TR0 /K B S D BRI A 3 AR L, T

IFRICHAEAEYEE ELTHIENMOLIL WD, R TIX, E%Yﬁﬁéﬁfﬁﬁ7 =EPAN
Tara Oceans CERINEINT=AZ T ) LT — ARSI BB T 407 % ), DNA 7R 2
77— B 77V BB T EFRIEE L C NCLDV OAYHIER AT 38 KL OME E /0 EREOHEE S
1127z Flo, ARSI NCLDV DAZT ) LEHEEET ) 5 (MAG) 76, IS/ H
ZAME R RbNSBAn a2t L, B ow AV 2-18 T BIHRICBIL TREFTL 7=,
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Elucidation of the relationship between viral diversification and biological evolution

T KFACFI T ASA T AL T A~ T 47 Ao 2 — AR A g &)1 o&

WFFE RS R 2L

AIFGE T, AR FACFEFTA— N —a L B a—Z AT L5 HL T, VALV AD I
(LD WA — V7% [ LT R %048t (timetree) ZRESE L . AL ROMAT AT T,

BARAIICIZL, Virus-Host DB 1248 £ A =L F 7 A /L AF} (Picornaviridae) (2o T, 1A
(VP4) . 1B (VP2), 1C(VP3), 1D (VP1), 2C(~VUAa—®) 3C(FrT7T7—E), K 3D
(RNA K17 RNA TR AT —8) D40 7B OBE T ESEBG LTz, ZhbOAfkiC
DUVNT, MAFFT ZHWTT IA A MAEEEL . HMMER Z W T 7 7 ALV~ /La>r
TF(F a7 7A)L HMM) ZERELT-, &5IZ, Virus-Host DB (2L CF a7 7 A /LI
1TV, UANARERZ ZRIEL, 2OL THRLIZ A THI OB FBFNZ OV T, MAFFT
ZRWTT IA A NAERKL . RaxML % W Tl BRI D<) TR i 285 LT-, £ D
fEik. 1C. 2C, 3C, & U* 3D 7348 it CRIIRIFES AL, AR LR DFEHTIZH L T DE DRI
B, #RFBHIOWT, RelTime 2 AW T4/ — RO DIEREHEL  Z2HEE
DI EAT o1z, S 141E EETANADZEALIEE DAL Z LT 52T, AW - AV
AMOAEANE DS EARLT=ONERGET DT E Tho,

T GRHEEDD)
AR S GHEERL)
AR T,
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Analysis on the role of intestinal microbiota in inflammatory bowel disease

SR ALEOIERT AL MBI R P LR

iEAp e S
AWFIETIE, KA P IEFTA—/N—a L Ea—Z AT LRI L, SAF AT
~T AT AEMNC LY | RIEVERGIR B E RN AE R & DBIRMEIC DV TRlIE L T2,

PAEVEAGIR B LIE, IBPIC TR RIEN Rt 9 DI B CTHY  IEBIERIGR Kk O a
—IERENEEND, TG ERIIRATER, RIEMGRBRBESLCTT L~ ARED
IR LR At G L LT IE D AR ) IFFSEIZ LD, 2D DR B OJRIEIZ G NI D
HEBEOZEPESBE G L TWDIENRIBIN TWD, EFILIBNIRED OWN., E
ERIEMET 7 — O EBFRIZHE B L, ZNOORIEMEGR B E OB IZ OV THF R 5
7=,

HARMIZIZ, IBDMDB EFEIEND AR T — 2= AT LI RIEME ISR BB RE D5
WART ) ISRCAZNT L AI) T =BT E DT — Xy Nkt RIZA— /R —a B a—2 % Hu
TAA AT F~T A7 A2 T LT, T DOFER, IENAZT ) L0 DNA W )5 3,133
DR T 7 N7 ) DEAEE T HZ LT EILT, SHIZ, DNA Wi i O ERS I Z G bhE
Tear T o7 a7 r— A VirSorter IZEVHEEL . TH%E CD-HIT ZHWTIZT A
AV FHZET, 5,703 OIRFMT 77—V EAERI BRSO, ZNHD T ) MMEHE
FEACHEEAR S OB 2 5 U728 SR, RIEMENGR BB L2 O BEREO R TN
B ENGNIRIRE T 77— D% % OREERE DN RIRDIEN 3ot Atk TNHLOREEREE
DIEND, E DR TIRIBIC T 532NN TC, K0FERIZ AT 2 i L Tu<,

J Fim L (HEEDHD)

[1] Sakurai T, Nishiyama H, Nagai T, Goto S, Ogata H, Kudo M. Deficiency of Gankyrin in the
small intestine is associated with augmented colitis accompanied by altered bacterial
composition of intestinal microbiota. BMC Gastroenterol. 2020;20(1):12. Published 2020 Jan
15. d0i:10.1186/s12876-019-1156-0
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Linking seasonal community changes of bloom forming eukaryotic phytoplankton and
Megaviridae in Uranouchi Inlet, Japan

FHEBR AT AL B ZE5E8E  Florian Prodinger
e R SR 2

“Megaviridae” are a proposed family of NCLDV (nucleocytoplasmic large DNA viruses),
many of these giant viruses infect single-cellular eukaryotic algae. Megaviridae were
found to be both abundant and diverse in the ocean through metagenomic analysis.
Hence, it was hypothesized that they contribute substantially to the dynamics of algae
populations through infection and lysis.

We recently developed an analysis workflow for Megaviridae diversity in seawater
samples and combined this with previously established eukaryotic diversity analysis
protocols. In addition, we were able to obtain cell count data of bloom forming species
and metadata (e.g. salinity, dissolved nutrients, chlorophyll concentrations and
temperature) of our sampling location.

We applied metabarcoding methods on seawater samples of Uranouchi Inlet , Kochi,
Japan. The inlet is home to several blooming algal species and harmful algae blooms,
like the red tide, can occur spontaneously. We were able to monitor the change in algae
populations through metabarcoding and cell count data, as well as in Megaviridae
populations. We further observed an effect of algae blooms on the Megaviridae
communities and will further investigate the conditions of bloom formation and
termination.

SR

An optimized metabarcoding method for Mimiviridae, Prodinger et al. (in preparation)
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Analysis of interspesific interactions in marine microbial ecology

FERACEN TN A A v 7 r =T 4 7 Ak v 2 — ALFEGREEE &7 HA

T 7% I SR

RAEFEFAT, A 24 I 7 AT — & % F o 72 Y o TR BLAE R o fiir % ilic L
T A= —a vV a—R AT LEHNHLTC2 2008 2tEF%21T- 7=,

1/ HiBREIE D 2 2 2 7 257 — X 72T 4 v R & R BIGER D B D T,
HIBRIIE D IR BIEER 2 T 2D O L DI AWIRBER v THD 5, T DRRIKTIE,
KEAH DO LR B HAIC X o THEWKR T I N121C, 2 OFER R K
ISR T 2R ICEHII NG Z L IT X D, JRFEHBKGAH D O HM~ L Hnk I 15, HiBk
BB D 5UEZEENIC S BE T 2 Z OBRICIT Y A VA ERREEIZ R LT 5
TR O DEEELCHER,I D THINTHER, REZDOEIMRIIAHTHE, £
CTCHEBIE, A= —a v a— R AT LRELC, 2 7ET0Y 27 Mk
DEONTZHIRBIBD A XA I 0 RT =2 (AZT ) L, AXNTVARZ Y T b—L4,
AXN—=a—=FabWCREA X7 — %) OWUENREIT 21T > 72, % OFER, Y
ANR ERFPEERDH 7= 7 BIRSH & A1 78 5 72,

2/ NLAER MR % F 7 EUE Y O AL © 7Bl Tk O f T #EmEY) o R
75 b N EREE & DAH A % MEREIEL Cgtr 3 2 BRic 1. BARAYIC I3 22 /IRy - IRpfEIRY I
VTR B0 e ARXF I VAT =2 AW EBET L, L2 LR, &
ROy v 7Y v I AT, R TROMRIZS 2 701, HEREE O3 7)Y v 77
ZEBMICITS 2 REEL L, FIFTE 39 vy 7ABUIR ST w3, —J7 T, HiEkE
MR (HATI TLEX W] TLFK] &L IIHIBRBIROIBEDIRAE 2 F IR L
TEY., 20T — 2 & H 72 EY O K O T2 AR IC e v, ERUEYE
RER DI TR ICHED Z L a3, A2 bld, R——a v a—X P 2T
LB LT, BEEEEEAN B oBX 2D Tw 5,

FREm L (HEEDHY)
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AAEFE TR L,
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Isolation of giant viruses and comparative genomics

SRR TR BB B T IR

WFFER A

SR A& CTE R YA VADFBERI NS S TET), ILFEENOD R T R TS
NI oTz, T T, EDOSERMEOBEREZ T ARD T2 DI R0 B E KT AV AD Sy Bfe%
TV, A== B — XV AT B W THR T ) MM 21T o7,

TR DD BES T2 14 BREFTIR RN D BES V=S8R DT AN AD T ) o —rr s o 7k
T T VELT ol BRAIMREMEN ST EZREL, 7 LA X I I RE R T/
LTHHZEEfER LT, FEREL T, HEIENLOREDO~ LA 2T A VAL TFEED AR 2
— WAV BB ENOSFIED ~ LA LT ANV ADIRIE FERTRT ) MBS R DI,

~IBA LT ANARODG ) BESN GBS TR A TRIL . 5 R RAT 24T o 7ot 2R
RSN~ NV BA T ANV RT2OD RGN S, Flo, A —YuZETHIL, A3
B—=L PO TANADITARY T EATHE, 53 F R DO NRaY — A — s g /345
— U IFTGAZN T ORRRY —TRENIZIEN R ALIT, DED | BIE B OELDHT
1372 GBAR TR O LD RIS S LT,

JRFTAFAET DT ANVADT ) LOFAIRZ AT > CODEGERE LT, MAEE T o7z, v /vt
AT ANAYT ) AOFBRISEIRZ T ML, 7 SR Z AR Y — M KA ZAT o 7o 3
20D RN TR IR S A7, [Fl—HUR T BES LT AL RIZ DWW TH R X D3R
HENTZT-0 ., BRSO BERO —2L LT, M2 IS I L OIEER RSN, Z
DZENL, BERTANVATHB RN > TR G | BRERICKT 25808 & R T
HZEMEZ BT,
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Comparative genome analysis of Parmales and Diatoms

FHERST: ACEIIERT NAT AL TH~T A7 A Z— (LR AEmB AR (R

AT R AR 2

ARG T, AR ARG TA— R =2 B a— X2 AT LEFIHL, L~ e H e
DI T ) DR HAT ST, FEREL T, T AFRREFR LV o7 JuR OBVIA LR B D
DIBIL T DEN L~ EEER DM TERH D EMBHALINNI o7, SHITEERMN L FF
ZENRESICWEBIB 7 =T DE LN BB L~ B D S I D% A LT 2 873

AENZIED, P INV~BETEER L COA B FREA SN LT, ORI
EE DB DHESC, Vv EEDERER COREIZ LT 8L 72D LE 2 BN,

AWFFEZRBNT, DSV~ PED T ) DD TR TVRLA L NIEDT )T —ar, b+
RFIRAT T2 E RS 2T DI T T =T % AN TIT o1, AR AT LD E G IREZFI
LCHE TERLE-AZ) T M FEIT LT,
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Metagenome analysis to discover novel auxiliary metabolic genes in NCLDVs

AR KA A TE AT AR AR FEER IR S50

WFFE RS R 2L

AWFIECIE, AR E MRS DNA A /LA (NCLDV) & & EOFAE/ERIZEET 587
IR A H -1, NCLDV OffiBhtEhEis 1 (AMG) ##R Lz, BES /L7 —X
& LC, TaraOceans O A %77 ) 57 —# % 5612 Tom Delmont X (Genoscope) 73&7C L
TILEMO 2N A NV AFREE S ) 5 (MAG) 2 e, £9°, GeneMark 2 Hv»C NCLDV
D MAG Ica—FEhi-#EiazT%2FHl L., RPS-BLAST/CDD TZNOHDMERE N X A v %2 7
J5—=Yavli, Y77V RELT, 7/ L%y o Virus-Host DB 225647 v u—
FLZREIA VAT ) A oSN 24 ORRE N X 4 v OBEZ MK L7, =
DOFEFR. MAG Ra—R95 18 TalBx 2BETOIH, 4,815 HOBKE IV A ILAD
BARTF L LTI INETICHME SNNTWRVERE R A A URFETEL TWD Z LR binoT,
ZNHDOFH Y A LA AMG BRI, FIEROEGR, ML B #12 B 5 AR 1- O RIELS
WG FENT, AR TIE, 2B T OMIEA TOREIR T A L AREYBRRIZ 31T 5 HHE
BEL LT, S OIS, FBLY AV ABB T OREBHREE & BEM D A L A BB T OB %
W5 L LI, VA NVABIG T ORLSINTRBCROMEA Z LD 2 & T, vA VARG
8 ERECR ISR AN E 2 5 DI OW T h R 2157,
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I GREE L)
7L

26



TR U FESREEACFENITEET AN ami B a— 2 VAT A FI S

INAF AL T T 4P ATEH
Bioinformatics Training

AR TER MBS HS AW ELS R B0 TAEWFE R e E
Fa LA v

WFFER R 2L

In this year, I finished exercise of transcriptome analysis on Mimivirus and also did analysis on
Medusavirus transcriptome by using the Supercomputer system in Kyoto university. I mainly did
research on basic process which includes quality control, reads alignment and counting, clustering
viral genes by K-means and motif finding. In the future, I will keep doing the analysis of
Medusavirus transcriptome.
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Comparing two Megaviridae communities using meta-barcode

during a red tide period in an enclosed bay

TR EF AL TR A AL T H~T 47 AR Z—  Xiajun

WS RS R 2L

This study is using the supercomputer of Institute for Chemical Research, Kyoto University, to
do an analysis for comparing two Megaviridae communities during a red tide period in an
enclosed bay, west Japan.

“Megaviridae” is a proposed family of giant viruses infecting unicellular eukaryotes. They
are very abundant and ubiquitous in the sea water and affect marine microbial community by
their lytic infection cycle. However, only a few Megaviridae members have been explored in the
marine environments, and their ecological roles in marine ecosystems remains unknow.

For studying the differences of Megaviridae community in two different kind of water,
surface sea water samples (0.22-3 um) were collected from an enclosed bay (Uranouchi Inret,
Kochi) during a red tide period. A set of degenerated primers (called “MEGAPRIMER”), which
target family B DNA polymerase genes of Megaviridae, was used to assess the composition of
Megaviridae community. Bioinformatic analysis was applied after sequencing. As a result,
hundreds of operational taxonomic units (OTUs) were identified in each sample. When we
compared the Megaviridae structures between within and without red-tide waters, there was a
clear difference between these two samples in a community variation analysis. The difference
was also visible in dominant OTU proportions between the two types of samples. Phylogenetic
analysis based on a maximum-likelihood method showed that almost all of the OTUs belong to
unknown Megaviridae branches. Future study will mainly focus on the host-virus interactions
and the relationship between viral community and environmental factors, that may reveal
ecological functions of Megaviridae in a coastal ecosystem.

JEF i L (HHEEDHY)

FEFim S (L)
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Theoretical study of nanocarbon materials

AR R F =BT 2ESERT = b 5 — R R 7E 45
ST TS NESETE

F 7 IRFMBE CTH D77 7 =) 7 VARV (GNR)IL, 711 « IRFEHHITHEAFL
Wt E A L, B E T - SRR A R TR IR O mi R B & L THEIfF S LT
%o MRAMSYFHE « = o DRSS AHIE LT GNR Z1ED i 5 AEE LT, Fxix2y
— VRHMRE (2Z-CVD) EEBIFE L7z, 2Z-CVD¥EIZ LY GNR Z @R Eek+5 2 L
TA MAT v 7R GNR EREOHBENFIRE L 720 | EEBRAZ2WMEFHINC T LT\ 5,

Fro, Fex lTHRUCHH U Z BEBAS -2 H\W 5D Z & TV & U8 GNR ORES
RAZRRZI LT 5, [1] A ElFk % 1% 2 Z-CVD £ THKR LIZEEE B Ok 7 & o8l
GNR Oy FMISIZ X v . HAMZEALEZFET 52D xRy NUV—2 7572 F 7Y
Ry NU—7 OEREITO, B b v RVBAMEE 2 F T2 OfE O BEHBIZRIT K
DLl ZOMBHINERD 7T 7 = A% LT, BRUBEEZ R H-OD, HAIKZZFLIC
K2R 727+ 7 COBEUC LY | BMREHEZ R MA B D 2 L RNEERIC TS
Nz, BEICTEE M OBESASEE) 188 Smt L EWICH b b9, BVEER T 0.11
WmiKT LK<, ZOMEIRNEEMELE LTARATH L Z EE2HLMNIC L, [2]

Graphene
Nanoribbon
2D Network

Prec SOr Self-assembled
3 1D GNRs

Interchain |
reaction
 ———

Ref.

[1] Homochiral polymerization-driven selective growth of graphene nanoribbons,
H. Sakaguchi, S. Song, T. Kojima, T. Nakae, Nat. Chem., 2017, 9(1), 57-63.

[2] Bottom-Up On-Surface Synthesis of Two-Dimensional Graphene Nanoribbon Networks and
Their Thermoelectric Properties, Chem. Asian J., 2019, 14,4400-4407.
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An estimation of seafloor crustal deformation with SSE

FUH R FLEET TER IR B2 HER B2 47 B LR

AFF S B SR AR

A TIE, R FACE T A—/ = B a—F AT DRI L, Wi EUE, ¥ -
BT MV EERE T & LT R ERO HERY BLFE7 /L (Inazu et al., 2012)&FH5H L | VEELE I
(2 E ENDMERRIROIEMY oy & 5t R LT, AFSE T, M EE D FHI & b #ik s
5 (SSE) il sy LM LR IR 5 & B35 2 & C, g BBk o2 b E J<HEE 3522 B
EL TS, HIERIERSEE T L OFHEAE R DRSNS IR iy 2R 53528 C, WIEE
HFHITE ENDWEEEEIR O AN TR TE T2, L, ARIREL COKERRERICE D Hisk
BENER S CTlEe W Ry OB R E 2D | R A 2R LR D LT LV, 22T,
LIBITSEE N T L L3RI T /L(Bleck & Boudra, 1981; Ferry et al., 2010)%., &
FI 5L TILRD M BB OREEL M L2372,

253k

Bleck, R., & Boudra, D. B. (1981). Initial Testing of a Numerical Ocean Circulation Model
Using a Hybrid (Quasi-Isopycnic) Vertical Coordinate. Journal of Physical Oceanography.
Jounal of Oceanography.
https://doi.org/10.1175/1520-0485(1981)011<0755:itoano>2.0.co;2

Ferry, N., Parent, L., Garric, G., Barnier, B., Jourdain, N. C., & Team, M. O. (2010). Mercator
Global Eddy Permitting Ocean Reanalysis: sensitivity experiments.

Inazu, D., Hino, R., & Fujimoto, H. (2012). A global barotropic ocean model driven by synoptic
atmospheric disturbances for detecting seafloor vertical displacements from in situ ocean
bottom pressure measurements. Marine Geophysical Research, 33(2), 127-148.
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Synthesis and evaluation of cyclic pyrrole-imidazole polyamides

FERZFRFRE BP 7R (bR Ao SR A

WFFE RS R 2L

Er—/L-AIFY — LU T IR (PIP) X ZAEH DNA (ZHE ELRLA IR BAITHRE &3 2/ N 1
THY., TOEWIEARELAINRINMEZIE )L Ol RBLHEC®S 7 o —7 | FLsAH
ELTOICHE BRELTEAFEDED BV TS, RAFFETIE, PIP FROEHILOALELF TV
TADEDEER) DNA ~OfE A HERU 52 DR B it LT,

Discovery Studio %z VN THEHEL 72 DNA-PIP #H & KD = R /v X — e/ IMEREED D PIP IX
E#LILE DNA ElEE DORIDOSREEA BT 52 LD TE LR AR E A TG T 2209
ZEDTRES Tz, ZOMFFEIZED ., PIP FOREIEZ T3 1T 528 THER KD S MV VR RS
~OIRIRMEZH 5 PIP OGN AIRRIZRDEB 2 HN5, 7255, 4 BIOWFSEIZ B CIIar
FERLRA D local server ZfE HL7=08, S RITML G TA—/R—a B a—H T AT LD
A — S —Z AL DNA FEAYUL L DNA EOREAICBIT HIEEAT),

T GRHEEDHD)
L

Fe 2 im SC (EERL)

Hirose, Y., Asamitsu, S., Bando, T., Sugiyama, H. Control of Forward/Reverse Orientation
Preference of Cyclic Pyrrole-Imidazole Polyamides. J. Am. Chem. Soc. 2019, 141,
13165-13170.
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Structure analysis of novel inorganic materials by using quantum chemical computing and
solid-state NMR

FERRZFR S e B ER (L EHL prsiEeiisis BE &4

W RS R L

AR TS B i~ T B B 7 T A — 1%, JR L& 8T /R - O AL E L .
POREREL L CHEHZED QD TNDHDITAY — [ XHEENL - IZ K0 R#ES N, Ly
TIXER UG W R EE Lo QDI ENE— TR — L CA RS- TE 4
BT AL —THBNISIVTE T, I, A b-CRNL - R BIZ K FTsRE & B el
TEWFFEDM TV TND A, B L N CEARUWN e EREE AT 23 EEL< | JR 122 HA 12 LD ) i
EDOEAZ D ZENRROBILTND, FERE 2 HFRE NMR 1IHE A - 7V 7 7 A%
TR L~V TYE O RFTEEOERE SIS T ZENTEL— 5T, B Sy E 1T L
TIHEFDOIRBRNETHD, 2 TARIFETIX, FESKR AL AR TA— S —a s B a—
B AT B T2 DFT #H8ICED NMR (B 5 0lf B4 B L=,

KB E T IcH AW IR R T AL —THD Ages(SPhMez)1s (Ph = phenyl &, Me =
methyl %) ToH5, [ _+EAZHERT 5 Agis27 % 6 ffl(0 SR-Ag-SR-AQ-SR Btz D]
IS TERUCHE ST HIETHM DY TMRHEL QD 7T A —% A AT 2 1-4k0% 385 f#
EIEFNTE Ly T EE AW RIXREEChHL L TRRSNDZ 0D, WHERHFMEETE L
REFE AN CREAE D NMR b5 7 M kg E < DFT A T&% Gauge Including
Projected Augmented Wave (GIPAW) :% FHV 7z,

ZIVE T 7R cut-off TR /L X — DO RS B b D 7 AR HIL TE 72, cut-off =%
IR —DIRESEAT T2 A, 700 eV FREE T/l EAVHI LT, IRITHEE i (b 25 2
To DM S 2 AR WA TGRSR L2 > 72, Agas(SPhMe)is 1, ALY Agis 277 &
FOPWHEBEENL T DD E A ML Ch DTS b HE L a7 &ENL 1% 22 A
IZHEELL TENENE B DM Tt 752 THEAE AN EZ R 2T, DL ED
RFTEATVL NMR DL T MR EIT o7, Fio, EBRTHHBE NMR 2 W TE SO
B AR T, W LR LT A 5 AR O TSN DR B L BRI — BT,
—H T ALFEL T NEF O RESRMIME ST A— 2T E BB LT, ZhUd ks
RIS FR N R A T AL TORWRE DRNRIZE DB DEE X HIDD, A BT ST
[CE LT AN D& FIRTR I R A B AT R HRIZ AR BN IEBLEI TH D
LTINS,
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Reconstruction of heterocycles
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BN X, IRF-IRBREAVREREINDZEH LN LT, A 1R LR - B R F 1 F w5
DT —BHIDIZFRFESE, a2 ERT 5T E THD,

via »
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OH S s_ Me s_ Me
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To elucidate

*Appropriate description of the curly arrows

Analysis based on

*Role of the positive charge on the sulfur atom

*Substituent effect *Bond order <Charge localizatoin <IBO analysis
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Evaluation of Structure-Property Relationship of Epoxy Resin via Crosslinking

Reaction
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S FENIFEIC RSSO L, BLENLIZE R WO T I D5l & 7200 DD
T/ —AEE SR NCEHI 5 _ ETHE R THAZ LD RIBS N, Fi2, 55N 11
AN )y 1RO T O Sy  h IE BRI T 528 b FIRETHY . ZhbHd
FEAMIC J0 A AELR O RE BE AL SR AN 8 ) oy - B OB LRI SN 52 L, Y4
T EORE EFITH T 0% 50, nFHERICESTELT2IERE | £/ ~—RENE
T HEE OB LiBFEE, &R FET V7 THONETHZENTET, 5%, CFRP Dk
FENEIC BB D K X NT DR BET ISR DUV [RIBE DR A FEMi T2 T & Th b,

5 | STk

1) T. Okabe, T. Takehara, K. Inose, N. Hirano, M. Nishikawa, T. Uehara, Polymer. 54 (2013)
4660-4668.

2) A\W. Lees, S.F. Edwards, Journal of Physics C: Solid State Physics. 5 (1972) 1921-1928.

3) J. M. Castro and C. W. Macosko, AIChE Journal. 28 (1982) 250-260.
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Development of Near-Infrared Circularly Polarized Luminescence Materials
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Sl KR TIE, AV 7 2= o F =L U2 Em M7 2,2°- E#f-1,1-E 7 F Ve
T ﬁf*ét”é;&’( T ARAMEI TR RO TE 256 T 288 (g fif - Fie K 2.1x10°2) Z Al
HHU7= (Figure 1), dm/RAMEIBAZBII S 7 PR OLIE, &5 PRl 3 L OV 7 il
FHEICE DR B R LRI LD EBhERZR ICA VT T =L o F =L LI AT D
230 FHROL)—FOA VT 7 2= F =L S B E LA LD =F v~ —
DHDORNTHHZEHHLINILTZ,
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Figure 1. (a) Chiral carbon helicate. (b) A plot of frontier orbitals and the optical transition with
oscillator strength and dissymmetry factors for the optimized structure of the excited (S1) states. (c)
UV/Vis absorption and CD spectra. (d) Circularly polarized luminescence spectra. (S,S)-isomer: solid
line; (R,R)-isomer: dashed line. In CHCI; (1.0x10° M (absorbance), 1.0x10-> M (photoluminescence)).

FZEm L HFEDD)
K. Miki, T. Noda, M. Gon, K. Tanaka, Y. Chujo, Y. Mizuhata, N. Tokitoh, K. Ohe, Chem. Eur. J.
2019, 25, 9211-9216.
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Development of Novel Transition-Metal Catalyzed Transformation
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FeRFEZ, Bull. Chem. Soc. Jpn. F8I\ZH ST,
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Sasakura, K.; Okamoto, K.; Sakaki, S.; Ohe, K. Bull. Chem. Soc. Jpn., in press
(doi:10.1246/bcsj.20200036).
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Structure simulation of layered antimonides
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Development of Efficient Water Splitting System by Using Visible Light Responsive
Photocatalyst

TSR R A TSR E =X —LFHK R 5

W RS R 2L

ABFTE Tl IR AL BRI A— S — T B a— S U AT A0 CASTEP 71 25 L
ZAIAL ., K Al RIS SR A T o @ kg~ a7 AL A D S NS %
BB/ LT, Fox 13 10 OB BUL & W& & e Sillen—Aurivillius T J& R g R~ 7 2
J1A AsA'M201:C1 (A, A’ = Bi, Pb, Ba, Sr; M = Ta, Nb, TD) % &% L. ZOWHERHM, Stk
BRETE VERAM & 3612, 32 RIEERHR 217 5 72, SraBisTa2011Cl & BagBisTa2011C1 @ DOS,
PDOS i+ 2 &, 7k ) HHEGEOEK (Sr—Ba) (330 Fuwfhro /Ny RS IS
IIRESEE LW E2VRENTE, SreBisTaz011C1 @ Sr & Ta ®¥-4r% Bi & TilZEH:
L7z SrBisTiTaO1:C1 ® PDOS 7> 5, SrBisTiTa01:1Cl DAZER P2 i3 Ti MK & < H 57
HZENRHLNERD . TR VEER FTWAMENSIERIC T N L2 LR ENT,
YermE I ES L (PYS) HIEN S, SreBisTa2011Cl (2 Pb % A L7z SrPbBisTaz01:C1 T
I AEFH B RELSSIE B ohd Z epmaiic, ZORREZHLNICT D720,
Sr2Bi3Taz011C1 & SrPbBisTa2011Cl O/ REL g L7z & 2 A, SrPbBisTa2011Cl T
X, AE A LD HIEWALEIZ O-2p #iE & Pb-6s B DRV VER SR Sz, S HIZ,
EE7-H LIHEIC S Pb-6s #LERHFE L TCNDLZ ERWALNERoT, ZOXH Ry
RHEEDOFHEIL, T Walsh 512 X > T S 472 Revised Lone Pair €7 /L2 - T
T TE, 20X 957 0-2p #UE & Pb-6s WiE & DRV VEMIZ & > T SrPbBisTa2011C1 T
IHEFH B gl & BiFond Z RN ER o7,

BER
[1] Walsh, A.; Payne, D. J.; Egdell, R. G.; Watson, G. W.: “Stereochemistry of Post-Transition Metal
Oxides: Revision of the Classical Lone Pair Model” Chem. Soc. Rev. 2011, 40, 4455.
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Nakada, A.; Higashi, M.; Kimura, T.; Suzuki, H.; Kato, D.; Okajima, H.; Yamamoto, T.; Saeki, A.;
Kageyama, H.; Abe,R.: “Band Engineering of Double-Layered Sillén-Aurivillius Perovskite
Oxychlorides for Visible-Light-Driven Water Splitting” Chem. Mater. 2019, 31, 3419.
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Electronic Structures of Electrocatalysts
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Functional organic electronic device formation and characterization of interfacial conductivity
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DR AEEZNDZENEETHD, COF ITAEMMENEL R X AREYTlE \_iob VT, BA
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FEMTIZEEL N, Z2C, Materials Studio |27 $£41%., DMol3, Forcite, Reflex Plus 72 £ % Fi T,
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Investigation of optical properties of organometallic complexes containing group 13 elements
FAREZERFBE TR @ AL Ohk e —ER

AFF S Rl A 2
ARIFZETIE, TEBR AL FE T A — /S —a s B a—F L AT L&A, 13 ETHEE
AT 5EBEERONFRFEICDONT, B LR EE AWM 21T - C& T, BIfFE=
TIEZNETIZ, 13 BILH THAHRY RNV Ll a btz 354 OFERE G RL .
DY 3SR B T A5 M 21T - CTE 7=, & lal, ZNH DR MEE M 357280,
Gaussian 16 % A\, 2 FE LR 2R (DFT) 5HEF ONCRER AT (TD-) DFT §HHE 21772,
RGET DI Fig. 1 \ORLIEZT L= LS

(X = Cl, Me) T, &3 FHELE S Dipp_ YAl Dipp
TFote. FERIEIC BT A R L A E e LT, i NI
FEEEAR HAEH 2B B L 7= CAM-B3LYP {RLBE%Z V., Ph)\)\Ph

FEIERAEEL T 6-31+G(d,p)E B A LT, f5hi 7= 5K

WRBIZ IR D b2 VO 4 OB R

VT TD-DFT FHR 24T o7 B4 Table 1 127R7,
ZOOfE R BRERA) ST A— 225 e MO6 PLEAEN FEBRIE & e b A B LK B 528035

MEIRD ZORETHE T HET A EL Tl b BT 28N TET,

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 f
CAM-B3LYP 6-311++G(d,p) 3.76 329 0.5287
MoO6 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.

FEFm L (FFEDHY)

Ito, S.; Tanaka, K.; Chujo, Y. Inorganics, 2019, 7, 100.
FEFm S (FFERL)

Friciel,
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Model study of molecular ordering on the HOPG surface
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Figure 1. (a) STM images of 20 at the octanoic acid/HOPG interface (c; = 200 uM, lset = 10 pA,
Viiss = —800 mV). (b) High-resolution STM image of the molecular ordering of 20 at the
octanoic acid/graphite interface (C; = 200 uM, lset = 40 pA, Vpias = —800 mV) and the molecular
model of 20 simulated by MM/MD calculations. (c) Enlarged image of the molecular model
showing the formation of an antiparallel B-sheet conformation composed of the GAGAG
oligopeptide sequence. Yellow dotted line denotes the six-fold hydrogen bond network. (d)
Concentration dependence of the surface coverages of 20 and 3o at the octanoic acid/graphite
interface. The red and black solid lines denote the best-fit curves simulated by the

nucleation—elongation model.

FE 2K am L HEERL)
1. N. Nishitani, T. Hirose, K. Matsuda, Chem. Commun. 2019, 55, 5099-5102.
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Theoretical Studies on Microscopic Problems in Separation Engineering and Drying
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Development of Pyridine Ligands Bearing a Poly(ethylene glycol) Chain
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U ANE i L U 7 v 3 — )L OB LR T
BT, M0 B4 45 OF PEG 8 : - ©
BUSEYVLRIET (1) BT e s S 1o o o
¢CW$ﬁ>FﬂJ:ﬂ‘6:}:7b>§7\7b)o 7L: (?E 1) ) for 15 h under Oz (1 atm). [b] Determined by GC analysis.

ZZ T, :l%l/\ PEG ﬁé%‘f?)o 1c 6‘1%&0 o</\o>r!v|e .
7= RS AL ST L DFT MY g b hzce 17

LN 7272 (X 1a). F7z, MR
(¥ 17 © PEG $Hab ORLhL T 1b &A7
T 53TV LG Pd(OAC)(1b), @
DFT FHARICID R LAREL, PEG $HIT
SRRy ¥ DRI Z O MG L7 o7 (X
1b). Z D PEG $HOFIK/LMEIZ LV /E
ClmE&manT Py LfiEE £ o
T&jﬁ%&ﬁjﬂﬂ’, @E%W—i AHUTEZ P LT Figure 1. Optimized structures of PEG-functionalized

X N pyridines. (a) 1c (n =45). The pyridine ring moiety is shown
DT fcﬁl/ ink %Z—Tb 5. as a ball and stick model. (b) Pd(OAc).(1b), (n = 17). The

Pd(OAc).(py). core is shown as a ball and stick model.
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Investigation of thermal and transport properties of organic and inorganic compounds

TER R TP Ze Rl M T s B T 08 /ARFEIL

WFFE RS R 2L
AWML, BRI REBIE LI TET MIE DX, SESERWE OB OMEE
(FRZBAL B OEIER R A2 G 0) A 32l —ia kil + 522 HE 45, 2h
FTOTRRFHIHSE, BEEPLE%L (density functional) JEL5#%ES (tight binding) YTl
DA =T =2 =V THhDH DFTB+ &FIHTAILEL, HFRESESEY
— VLT B IZARA R VAT MIA VA=V LTZH 2T, FHEZIZILD TS,
AAERET, B A B E BRI GEL T, RO22ICHOWTCEHEZED TRY, W
b, HAFETRERRTLETICESTVDD, §I&ReE A DT 2175 TE Th5.
(1) KRFALTENT 7 AV T DA RREAEEREHT : KB O FEM EIO 1> ThHDHKFHEE
TENT 7 ALY (a-SiH) 1E
AERSIC I DT D ot & DOE asiH
WA REREFUEOENES T
LT ZENHBILTWD. EREL, A
/\"‘y&U‘/ﬁ‘ CVD 7 & Epkikd
EWDIZafEECE IS
2 DA P~ TS (Fig. 1) .
(2) HFEARF )T 7 AR =Dk
e ‘]‘/’}‘/7‘1*7@ %%I\ Fig.1: Example of a-Si:H fabricated by melting. Snapshot and DOS.
IZOWTIIHEELDRE DR H D3, SiC nanube
Z LS DR T R EHT D
WSRO EL A Z . SiC
%'f/?:“—f%{ﬂ}:b“( chirality
DEFWHEEICG 2D EEN
W5 (Fig. 2).

-20 -15 -10 -5 4] 5 10 15
Energy [eV]

Energy [eV]

A B, Fig.2: Example of SiC nanotube. Snapshot and DOS. Arrows indicate the Fermi level.
% Fim S (BEERL)

[1] Z=VRE, A A Feok, “DFTB
study of hydrogenated amorphous silicon,” 4313 I=l—Ia ifime (2019 4 12 H,
AR, 122P.

[2] fER&=:, FAAFE5L, “Density functional calculations: Electronic structures of silicon
carbide,” 737 Ial—valitime (2019 4= 12 A, 4 & /R), 124P.
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FEEWIKTIZBITDVANAALT ) MM
Metagenomics of viruses in Lake Biwa

FESRFRA e TR SRR T9HEX ok W

WFFE RS R 2L

ARG T, B REAL AT A— /R —a L B a—H AT LR H L, EBREHKF O
AIVAD AR ) WK% E L7z, 2018 42 9 A ~2019 4= 4 A /)T CEEBEWIALIN 4 Heyh
P (427K 90 m) (23T, F/KE (0.5 m) E3EKE (60 m) HERK LT, KL= 7 v
DIAVARE Sy (~0.2 um) Z ki L O 058 FE A BLYE ClRfE - B RL 7=, = Dt%,
DNA ATV, vay bl i —4 A (Miseq, 2x300bp) & Efii L 7=, A—/3S—aLa—X
VAT A EIZT, BN — RO AT 4—F =7 (FastQC) 47\, 727U (SPAdes)
137,

12DV T NV (FKIE 6 7 A K 67 H) D 302 DFEEETANAY ) AE 10,185 DY
ARG ) EDOWT FHBAHZ LN TE-, ZABIZHOWT, RO TR HER T 5750, B
BlSIARIEE 95% CTO T AZY o T ZAT T R, 172 DFERRVANAT ) LB L 3,626 DY
ANWAT ) DOW RN TAZN T HZENTEZ, BRES /D20 T, GC &AHFIX
29.9~69.7%. =13 ~124.9 kbp TH -7,

FLEINODEERETAIVAS ) KR LT a—ARY D~y 7247\, B
(FPKM) Z 8 HLUT-, 205 R, i (2018 49 H ~2019 4 1 H, 4 A) TiE, KB L
IKIE CIANAFEE N R D ENHSNE 25T, F-, FEERHI (2019 4E 2~3 1) T, $hiE
IREIZEDTANABHEDOE]— L/ RBE T, HBUERE OfNTCIx, AT Tl 4F
W28 LGl OTE MEAMEWIEK B IZB W TH, ll 2 DA VA ) N CTEEE BN ) RS
Nl TNHORERG G O/ F — 2 DENT-H DL E 2 Hinb,

A% 1%, DNA i E TR T LWV OT 71 (2019 42 5 H~12 H) iz Ther
— LENTZFEREL , 1 2B Uy ANV AZERIE B L OEHET A O T 5T ETH D,
SHIZHEZE O FEWWHIE—7 A /L AEYL R OIS0 E D D IR FEIRER ~ D B A B 6T
T HEHETH D,

F I GREEDD)
L

T S GHEE L)
L
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Electronic states and optical properties of the functional energy materials
HHPRT RFP= T =R 2R =L — ElE R 2 R
BT RAX =T R0 R B

70 i R A 2

Nb K= At T 2> =3 LK — S BEEIRE [1], BLUOERERBL~DIGH OS5 %t
MOTARE o FAERLSNDEZ ATV EUR [2] IZBTDER K OT —2fiffra11-7-,

SHIZ, IR CsCI-AICl; e 2 TOHE — i 4 78 /1515 ADMP (Atom-centered
Density Matrix Propagation) (ZLDAA AL ODOZ A F IV ADFHHE BT o7, (8xCsAICly)%
Bl L7 = ME/liZxf L C GAUSSIANO9 % fvy, {LES% HSE06 (HSEhIPBE), %L/ B
% Modified def2-SVP, time step 0.2 fs THRFIFEEEZFHEL, HEZE 700 K IR ELT, 8
TEETIT 22 ps ([ZOTEDX AT IVADFHAEEHED TND,

FIG. 1 \CAF VB E B L ORER A A D) “ BRI DT AR DB 2R, CI A4 1%
AICl, 2=y RELTEIKEDE LD KR 383D Cs" AF BT 550, EHIC
2=y M2 CTREIERT DD LT NDIENDLND,

35

30 Al
Cl

—Cs
25

20

Mean-square displacement [A]

0 02 0.4 0.6 0.8 1 12

Time [ps]
FIG. 1 Examples of ionic configurations after 1.15 ps (left) and mean-square displacement of

ions for 1.2 ps (right) following another 1.0 ps of equilibration calculated with ADMP dynamics
for molten CsCl-AICI3 at 700 K

%& 2 L (HHFEDHY)

7L

% 2w 3 (AHRE7R L)

[1] T. Kimura, K. Hachiya, T. Sagawa, MRS Advances, 4, 2665 (2019).

[2] O. Sato, K. Yoshida, H. Zen, K. Hachiya, T. Goto, T. Sagawa, H. Ohgaki, Physics Letters A,
384, 126223 (2020).
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Atomic and electronic analyses on biological matters

AR R G R — B geR BT

FERRAL L

AT T VATHBAN N afE SEEE S ST ETHY %ﬂi@ﬁ/«rﬂ%ﬁé WIS O R AP
BEMINT 7TV 7 U CTHEEMIROBEN A~ RET DHiEE b D, —H OV 7 VR ER
EOFHIBERBELL T, A2 77 V% Genu KA EREEND IR & KBRICA TS HZET, Rk
PEZ2 i A E A TR MR E NS ~ LS T D, LU, AT 7V ORRIT RO IE D
CREE DN RE - TRY, IEFICFW I N — T RS2 L5 TCD, ZOIINCFKBRETHD
IZHEDST, EDOINCL TERNSZ T RT3 7 T A NSO I E CIEMEI R ETE
DOIMIREREER THD, £, Genu FAAZIE A& @A A2 (Genu A4 NDENETHIE
DEIHITWDA D, ZOAFEIFEEEIZALNIS TR, ABFZETIL, v 7 T VREEIC
B1F5 Genu AL OREREZ RN 57-8 , FE T 55181 /) #(SMD: Steered MD)FH #1255 in
silico TOAL T 7V OARRIZ2 5 iR Z FEh L 7=,

AT 7 avB3 (ITGAVB3) D7 2 /EARLYIE Protein Data Bank (PDB)IZE GRS TWHMT
R 7iE s S A SR L L C By —E T V71285 ITGAVB3 O full-length €7 /L% /ERK,
Lz, B LT V&2 — IR E 300 K) —EE A ban) il Ef{bL7=DbH, SMD
(NAMD2.13/GPUNZ L5 5 | iR ZAT 7=, 5I5RAERIL, ITGAVB3 OHIFLA tail NAA L Z[EH E
L. fifash head RAAUNC—EEHEQR nm/ns) TN EZFINIITTHZETHEITINT, LLIEDT=8
Genu A AU ZRVRWCET MK L CHREBROFEZ FITUI, HONTF R LY,
ITGAVB3 [Zf8)< ) LA O D BAFRRS Genu OREE VI § DT 24T o 72, SOIZT T T /VRE

Ll Ial—3a LT, PRS (Perturbation Response Scanning)% ITGAVB3 [Zi# L, 7
FIVING L SRS b 8 D IR IE T DB T LT,

Genu AA > DEREIZIYD  ITGAVB3 DA DIREE DR N DRIz, R AL D
Vo =D OEFARTZEZA, Genu A AL ZFRETHZEIZEST ITGAVB3 O Rt ~DIi s
EDNEMSINAZENIALNE /2277, IHIT Genu KA OEEEALZ 5T LTIZEZ A, Genu KA
4/9:1? WD Calf-1 RALORNZIX, BB AA L ZI LIS T DARERBE SRSV TERD, L

(2> T I3 S LA ZE TR EMINC TSI EAREL TWDZENRENTZ, EDHE
Hw‘kbf PRS (ZEDHRIA7 2 7 F AR EL Ra b — 1 ab Tk, A4 & RETDHE Genu 05
TEBD EiA~EWRE T EARINT,

HEGC: 1) C. Xie et al.,, PNAS 101 (2004) 15422-15427.
R 7L
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Interface and surface in materials: atomic and electronic theory
FHERFER BT —FAER i &

WFFER A2

&, mOTEMEIC XV EN A RE A A R T o) | EERERGEMEIO—D2Ths, 7
IR T F RO IAREITRIRAICRAE T 55 Db ZAFEL . MIBHICE A4 H 3 DM
BB AR I EDOBFEDR E, AR TIX, EDOIORMEMET I/ BEeEte~T7F
ROFTHRFICHEEMEDO R RGD (T X =2 - UL - T ARG R N AT FRICER L, 5
FENRBIBOEIC LD 5 — IR B HE 2 W CTe R i~ DO B O g 438772, RGD B 411 3H
fatEE O RGE72AMIaSN < N 7 AZE ENHTI/RESITHY | MildiX RGD Bl zi8i%k 35
ZETHMAERE THZENHBLIL TS, 15T RGD BlFI &4 8RO AERZR <528
I, Ml SR EREOBAELZH D)2 THETHD,

RGD EdF 4R m O EAIERZENTT5ET /L EL T, 4 BOA1D)iE LIZ 15A 0BEZEjE4s
BT, EZ2E I RGD ZFLiE L7 €7 VAER LT, RGD 134K i LD 4 DO W5 Y1 Natop,
fee, hep. bridge)lZ D RIEH 32BN CTHIMIBLE S AL, Helgd728 | D R CTRIBRIC e R
mEWCE B L ET VER LT, £ T IR O ERECEER Y 7 h v =7
Materials Studio)Z{T\ ), D% W AE T RILX— BLHBESAM, ETIREEE, fFERT
XN EENENGHR U, 3R SRT, FLEBIEC DNP 2 A HAFH BB & L T GGA-PWIIL
Rz, O 7 VI 43461% 0.005 Ha T smearing L, k Vo7V o 712id 2x2x1 D
Monkhorst-Pack k-point mesh % F\ 7z,

RGD D72 BRI, D IEED —H>D A VAR ¥ 2 VFRFEN atop YA b _LICHELE S
NOGEAEICHZE L, WEZ RV —bi/hEleoTz, WEZ XL —OfEIL D BT
FELEGA LY K<, RGD RN RTF REERK L2 & TaFRm L OFAMERM L
7o Z DRI T, BIREEE B O OFE R, atop A b RIZ TR & WVARF 2LV
FORNZFE T RV X—HEN TOIFRESIEE — 7 DB S, B BENAOMNTICE
WTHRIERIC, BEARANRE FBEOER ) PR INT, £, BERT Y 50y
MOfFHT 24T o7& Z A, RGD @ DRI AR < 708 L, 12 RAMIEHNIEIZTR < Z0fi L
TWLZEeBbhole, ZOLIIT, 7/ BB A I3 2 B4 - iR ag o 24k
MWAELTEZ LITEY RGD D&REIL. D HIAL D b mWEiEEZ AT 200 EFE 2 65,

FEFKim L. S. Deguchi, M. Hakamada, M. Mabuchi, “Adsorption of RGD tripeptide on Au
(111) surface”, Materials Transactions. 60 (2019) 1711-1715.
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Surface properties of porous metals

FERFERFEFE LT =R ER BH B&
WFFE R RAR 2

T IR=FGAEITFT ) A— M F—=F—DORT LV ITA N BT HZERETHY
WIS A~T VT A E LTERSR TV D, T/ R — 7 ZABREITIZZHOK T
OFTHNMM L TE Y FFRARTE FREBLZER L TWD, T/ R—7 AeREIIRGH
W% L CHWETE S 2 7R L M| F 72 HeLa AIEIZKT L CTIXT AR b—T A(AHI) ZiHE T 5
ZEPRENTWD, ZOMFIE, &7 /K%L DM~ DEZERER Tidke <,
AT TV EMHEINDIREE X 87 4 LT My 7 SRR L MBI
NEERT 2 EEZONTVD, ZOFEMITH L NIZS TR,

FIOR=F AL A T ) COMESERZIRT - EF LIV TR 272012 BN
BB L 2R R L TE ) AMD) A S e v I a b— v a VR A E L
T DI AT TV DI T RENRT ThHT 470 F O RGD 7 X/ B
Nz F /) R—F AEREET /L P EICEE L, 8 REGRIC X DGR (Materials
Studio) & FE17 L7z, WRIZ, T/ HR—=F ALV EEEL LT RGBD 27 4 TR X7 F -
AT TV EEEAS LB LT RN FEHR(INAMD) &2 F44T Lz, o=, [AEkD
FHE A RSNV 7 B)ET VIR L TCEAT LT, EHIRER LY v\ B ofiEZ bz
FENT I 2 7ol EIRREE EMATC T /0T (PCA). A= R VX —FHHE 21T o 12,

R BREH RIS K A RS Rl b ORE R, FiE<e B TIL RGD O K & & LIZ A b7
MoTed, T R—T AE ETIIEENRE B Lz, @7 & RGD MIgHIESR IR 1[0
BREEEZF SRR, T/ A =7 28 ETIIAR Ao E— 27 BE—= R L ¥ —
HERLIZAE U722y, FiRé E TR S hienoTo, MD R TR oA v T 7Y D b T
Y=/ M) —% PCA Fi(FEHm2EM) LICHE L, I —xVEEHEEICL BT RL
X — WK DI 21T > 72, FIBE ETIE OO R A X —ZERENFEE L, ZhidA T
7 U D closed HE(NEMAREE) & open HEIEMEIREE)NZ KIS L TW e, —H, /AR —
7 A4 ETIX closed #EED BB R/ F—ME T L, closed #iEN LV ZE(LL TV D,
UboZ b, 7/ B—=7 24 ETIEMN» SRR ~DOA 7 7 ) v 7T Vs
EAIEFICITZAT, MRS UTHIROAEIFHER DT 6Nl Z LRI 5D,
£ 3CHK : 1) N. Miyazawa et al., Sci. Rep. 8 (2018) 3870.

2) N. Miyazawa et al., Sci. Rep. 9 (2019) 1091.
% Fi@m 3L o S. Deguchi, M. Hakamada, J. Shingu, S. Sakakibara, H. Sugiyama, M.
Mabuchi, “Inactivation of HeLa cells on nanoporous gold”, Materialia 7 (2019) 100370.
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Analysis on properties of metallic surfaces

TR F R AP — R 5okt B
AIF e Rl SRR 22

F IR =T ALNX, RENBUINRHEFOT BE2GTDLAEMETHY, ERMEOT 2T HES<
SIREN RN Lo T & T AR 2 L R O RE - TH PRI B2 KT T 2SI TG Y,
FATWFFE T, RIGE T L CTEN-PUE M2/ RL 2, — 5 THEA LT HeLa fif@IZ kLTl
faDT Rh— A(HFEIE)V e HE T HIEN RSN Y, Rl CIEFEERB I OEE REK TS
. ORI B A M IE T ZEBBOICIITWA, MR35 T /AR — T A DB,
BN AE LTS~ R 2 2% L TR DD DO | F /7R —F A3 filiiash~ N 7 20§ iE
RS AT IV A RNE BT B S TR, ARFFECIE Y B 1 %2(MD) i & £
17U, A —4 —COMas~ N T ADW A5 X A FI7 ADFEN 2R AT,

Type-1 EhaZ7—7 07O T BEESIES LI, Mild#Es €T —7 CThd GFOGER(ZVI -
T VT T= kR ad L T al SN T VAT VR NS B G T 60 FREE X3 S A
B L7ca7 =5 0 1 A (CMS) BT VAR LT, T /R —F 2w i (111) i
LT 5 %DEME G T OT Ha Mz 6 R F-BREET LELTERIN Y, Fo, F/R—F2
EDOIEIFA MD FHRICZID ANDT=  ARARE -2 AU 72 L BUS R E 7T /LA
FU7=, fERLTZ CMS %24, /R —JA&ET /v EICEE L=t K5 1(TIP3P ET /1)
LT B —AF AL T, MD BHE(NAMD2.13)% 50 ns 13247 LT-, b=/ ) —
(2L TR S0 s =L — | SR e — R E DM 21T o7,

FIIR—=F 24 L TIE, WA 53250 25— 5T, s RO = RV — DN
EBIOHIRL /e olz, ZORERIL, T /AR =T A& BIZTELOERILDW 25 L5 % BB KL
TNWAZEERLTND, FEYEREENT CIX, T /R —T A8 ETOEERF AFTIZAN, AL
2R ETH 2R IE HR BNV 2 LD WA E DR BB ThHHZ L3 Do T, RFTHIR AL ILCIRBN,
L FH ~DOWFE DL TEM AR FEH, GFOGER 25D AiflutE4 12 B ARSI A REM I K ELE
BSHT, Flo, T /R =T ASREFFA O OT IV T BBOWAE AP ER LT R R,
L DFEIENPRAEZPLEFES NSO T BIEEESNT, T /R — T AR T, fERAMHIT
WA O BRI LD B R L0 | #&FBLE O & FHIBLE OFELILY CMS O AEX A7
AN 72 5 8% BAE T2 EDVREN T, fEREL T CMS D EFTINAACICIRENI 3755
R E DL ERIFE AR ESN-EB 2 HND,

SFESCHR 3G 3C © 1) N. Miyazawa et al., Sci. Rep. 8 (2018) 3870.
2) N. Miyazawa et al., Sci. Rep. 9 (2019) 1091.
3) S. Deguchi et al., Materialia 7 (2019) 100370.
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EBL IR 2 A1 F L 72 [ NMR g AT =50 B 58

Applications of magnetic orientation techniques to solid-state NMR spectroscopy
FABREFERF B JRFHITER BRI YSEr

TR AR 2

[ & NMR & 9203, (L7 MNCS) TV VA8 C CRAE4 80 O /R i i o1 s
BonD. 12171, WERIEICED CS TV OIREITIE mm KT B R E SR E RS
%, B a ITTNETIS, BRI Z L D00 kO = ook kiEA B R NMR ~&56E H
L, um YA ZXOMFE S R CS T I NVERTET D RIEERE L TET., LLEYD,
BGE A IECIIECEI R B EH O UV b/ ~—72 81T — 20 S AL ERHDHT-
b, Brm—R7p OIS ARREETH T, I TARMIETIL, [EIRNMR O34 1
LTt SRR IR O = R TR BL M 2 2R LoD, ZOEEDOIRETOMEIA NMR fi#HT A3
AIRE e Bl 7 e — 7 2 ER U7 YRR U727 0 — 7 IS O W5 B 1) 505 o YR ) (S
(Magnetically Oriented Microcrystal Suspension (MOMS))?® in situ [E{& NMR JliEZ1T\,
CS 72 )V ORHE A AT REZ R AT MLV D BUS & 7R A 7.

SR TR A 2 R A0, sBHE A R L E AT L
T-HhE 0 CARIEES 5 n— T 2 E 7. BEE A
(7.05 D7 v—7 % AL, /XU —7T 7L OPENCORE
NMR 73 fatasaf L. 3UBHTZIE L-7 7 = 350 i (<20
um) DIREIE (20 wt%)ZfE L, R KRB OZEFH[BHEA(15 rpm
T 180° A4, fiiskss Bo 7T 1 s 45 1) & L7223 5 [
Kk BC CPIEZEATIeoTe. MIEDXAILTHESE, By
LREAC R Gy fih () JT TR DI N IR D — D AT L%
IREELT=. F7-, HiSshT —#7>5 Mathematica & F\CHE
AT LA AL, FERORE R L L.

Fig. 112, 556072 BC CP AT MVERT . of 7L AD IR
WORAIL T HEACEFEAITONTH LB — 7 DI BT
EREB AL TRY, ZOEO/RF— 32l
—arORER(ERERS B, ZofRE, msix - o
mm YA XDHFEFHTORELND CS ToYNADEREE 7 ™ cemcasoom
FELIZAAI MU, BERLIN T B— 7 ROERBEA S FiE 1€ CF spects of Leinibe
HOEA um A XD D THELHI P REL /2 572 Z8%  modulated rotating magnetic field. The
%LVCU‘ZD. /ﬁ\f(ﬁ, *IZ/I/H~2«?°§‘//\°7E7‘£EJ:D%E;;’éicﬂ: spectra simulated from the single-

crystal data are also shown as dashed

BN ONWTHRRHT 5T ETHD. lines.

FE 2 am L HEERL)
R. Kusumi, H. Kadoma, M. Wada, K. Takeda, and T. Kimura, J. Magn. Reson. 309, 106618 (2019).
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Molecular biology of carboxydotrophs and aquatic viruses

RS REOER ISR HH ORE

WFFE RS R 2L

KFE (Ha) Epk—mR{biRFE (CO) BLEIL, BREECAER CO AL H ITEHT 5
T eI DA EEMENER SN D, L L, il SNz Ho K CO B b ke R R
ZHLINZ 20 FEEBR B AL, EDOLERME - A L W o e ERRICET 2 EmANZ LW, £ 2T
Foxld, — 7R EEMRITIZH W TS ATEEZe Ho Bk CO BILH DT — X X— R &4
F i, 7. BT —FX—RIIBEINTWDLH 14 TOREBEAEMT 7 5L,
Ho £ CO BILHEN AT 5~ —h —#m - HORAKEZRE L. 2FEEAEY D 16S
rRNA BT DA ERI 72 Ho B CO BB DO fma 6 L, KEBNERT 25
FHEAZ 4 M 26 B 43 ME TR LT, B, KRF—F_X—2Z2H\5HZ & T, 100
OHEFEWFE 2 VN2 16S IRNA 7 > 77U o UEFTIN D . BREZICEIT DIEM 7R Ho A
i CO AL DMz LTz, ZDfER, 54 M TEERZR Ho ARk CO EILEE D
13 R WE S, WIAVIRICmT 22 &R LT,

A7 AaRlRZ VI 7 aX AT 4 ATRER TEHER T A VA L O BEAEHD R
EHD DS ATRELGE 7 A L ASYBEFIT S B FR =R AT O Ma-LMMOL (2R HTVe, & 2T,
FHEFIRRMIZ T A VAR BIF ) NENTEATN, 24 BERENCIE > TARRE & w7 A LA DALE
R BT 21T o 170 T OFEFR. KEL 35D NV—TF0BE D 15 OFHH O AT 7 A
VAT ) DEWHLMNZ L, & BICRET TIX Ma-LMMO01 & X 9 72 3B 12 R & 7= 15 6k
(2D BJEYEATRE 72 BIBAE XU A VR & Bfx 7o fE BRRICEYS TRE 7 B 2 0 A L A3 3k
GFTHZEa A Lz, ARG MITEL Y, I 70X 27 ¢ ATFFICRRE T A L
AN L DIEGTISE U T A NV AR T2 BB ST D 2 & PRI, AR %
F L DR SCUIKER A 535 5% Appl. Environ. Microbiol. DA% % fifi > 7=,

3 Fim L (HEEDHD)

Diversity and distribution of thermophilic hydrogenogenic carboxydotrophs revealed by
microbial community analysis in sediments from multiple hydrothermal environments in Japan.
(2019) Arch. Microbiol. 201, 969-982.

fitl, 2

F&2im SC (HEERL)

Co-occurrence of broad and narrow host-range viruses infecting the toxic bloom-forming
cyanobacterium Microcystis aeruginosa. (2019) Appl. Environ. Microbiol. 85, e01170-19.

it 2
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Genomic analyses of the eukaryotic microalgae for the efficient production of valuable

substances
FHERT KFEPE Bt ISHAEMR PRI TR 5eAsf

ST AR SRARE 2

LR BT DN G AR 0B MW A PERE D, ITAESRE MR L (EHE S,
NIINT 28 WS OHEFE 0N AFREHVEFE ITH WHIL TS, — 7, BEEMZEY O HE
727 ) DD | BB T1E WO 5 T AW BT IRIRE L TREL T, AT
T KA FIFZE T A— 8= B a— 2 Y 2T W EFI L R O A et G b
L7-H W FE RS AR 1 OERFE  BXOVE A sed8 D27 ) MR E 1772 o1, %
F BT D SE AR AR T B E SR T 7= M A4 T oD,

FE#im X (HIEEDHY)

FEFim L (FFFRL)
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Mechanistic analysis of indirect electrolysis of lignin model compounds by quantum chemical

calculation

SRR F R RETER MR R RS AR EHE 70 P RE&

AR GE R FA 2

VI =AM B =)oy D—2THY, BN B &5y T Thbd, NI =
VRIS DBFIE, ML T EE TREO AR A A~ A RIS F AL A O i e
EOBE TEHEETHD, BHFFEECIREM CREAMPMEVEMIFRESND KSR EL T,
BRSO E DV T = 3 RET L CE e, MIBEEM ST, BR-E M OE O
ZEPN T DB v I ARAT 4 === FW BRSO TH D, EAE BN TR
—RTHDH I, MBI R THHD, @y ThoHI T = R E MR
TEHEMFEIND, AAFFETIE, B TS IZ LD RN RA 72D 7 = R RS DR FR % B
L, EFALFRRICE STV =0 ORI BRI OV TE LS5, BRI,
MBS )G E(D)AT A =2 — DB IEEQ) T =TT LA -AT 4= — 2 —[E]D
Bt QW7 =T MEAE DT TNV RO %GR D 3 D253 . ZIHLD KR F
TRAZFNF =SNGV T AR X — 23R L, BREERE G LW SO
SRR OGS E D,

F1 10 FEO B FHRILEWOWT, ZNHD | BFERILETIEDREX 7 Az 3L
X —% GAMESS-US THtHE LTz, TOfE R, ZNH0 e HIIS S FELE DOl LE
TCEN D EBRELRTEER S o7, ZDOZEND, HHEFRACAMOETFBEN GO R GF
T AT —ZONWTC, B LFHA CEEMICTHI CEAZ LD MR TET,

W, VT =T MEE-AT 4 == —R DS D IGF T AR X —% 5 R LT,
AT 4T —Z—DEMMEL T ODDOEBRA S FERLEME ., V7 =T MbameL
TP-0-4 B 2 R L 5BRATE, AT 4 ==X —DOFMIRBEB IO T ATV BT ONT,
INHDOXT AT HNF =% HE U, FRIROFREE V7 =T A O PEREE,
BLOIGHEEE ZONDIRED T ATV N I2ENIH L ThiT T2, TORER. X
JEFXT AT HNX =P ADEIZ/R DS GME RIS ZFE R LT, 4% BRSO
TOFEMALF T A=V — DR L BRI D5 R ROBRGEETT),

FEFm L %R
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Synthesis of three-dimensional r-conjugated molecules

FP R R BE N - BR BT 2P Fe R

)
i

TR AR 2

AWFFETIL, R FACTFM I A— /S —a s Ea—Z AT LR AL, =Ry A 3%
D5 FHEE B L OO 24T -T2, R, il Zas 25 1 OffiE% Gaussian 16 &
FAWTEE LB %A (DFT ¥8) I2&0 il kL, TSNS 0 T ORESZ MLz, SHIZ,
TD-DFT {E&2HWAHZET, FHEERITHE LRI AR VA FHRIZIDE 35281285 CL
AR Lo Tl b L7 A IE D SERNCRIL TOB N EI DA T LT,

B2, RUNTZR L7 ) OREERIEIEB KON AT LD 22— ar a1 1H2 &
T, RUNTZARNT AV OB ARTE L TZ AR MV DEE A VI I S L2 iR L T=,
BARRN TR IR L7 4V @D Twist B KON Stair LD — > O#EEIZ OV T, B3LYP %
Btk a RINBEE W TS R b L7 t% . IREV FRHAE AT TO 2L T o oiED =L
X —Zh Rz, ZOMEEFEAMEZ LT 5L 01T, b EN RO TR AT L
ISR O & —E T D0 T L=,

Fio, BIEEELS D0 O FHEFTEDIT
o7z, BRBICIZIEX FRICE #1528 A LT3
BE 7y DO E REILZITV, HOMO BX T
LUMO DHLERELD 5340 & =3 —Z 3L
7o TORER, K 112777380, LUMO ([ZHEFR
BOROBBHHZEEFLNICL, 5y N ERBE)
M EAEAOIFEZRALNILT, 512, BXAL
ZHEDD RAES -7 HOMO 8L LUMO O3
I & D EEHZIZ 0 | BRBE 53 - 0D 43 Hak 1 % i
L7z 2O 81X Chemistry Letters 5812 A L7,

1. EESF DI FEHE

FE 2 3 (FHFEDHD)

“Regioselective desilylation of a n-extended aza[5]helicene”
A. Ushiyama, H. Shinokubo, *S. Hiroto

Chem. Lett. 2019, 48, 1069.
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Investigation of persistent luminescence mechanism in glass persistent phosphors

TR EERF LN - BREE AT FE R -

WFFE R AL

FROLa LR EIT, B e Al tE s | BRI O R & WO R DRI LElT 5
MBI THY | WICEEE L TREF O SCFREOREEE R S T S Cunvd, BUE, T
BHZH Al > TWD R H IR D £ 13, 1993 4RI L~ TR EI7- SrALO4:Eu®*-Dy* C&
Do ZORBICHEINARET L —0 2V —IT $k 2 R RBEOCHE KRB N IAT R 2T—(1250,
BT NS AL TETZ, LNLRNS, ZDIEEA C 1T IR P LA (Bu?,
Ce¥ 7 L) LBy A4 (DY, NI 72 E) UL -4 B Ch 2,

AWFFEIZIBNT, F A ITER L 72 Cao-

N Before UV illumination  After UV
Ga203-GeOy(CGG) /> R —F T FZAITIT, illumination
FOt A% 7 UT, 300nm i D2 FMERIZ &

WCGGH T ADWI Sz 3 5L, ALy 9
ORI TR U, KA EWF TR A
‘ Recombination O/.
@, ‘e — @ }o "

— Nl a—H AT AERIHL, TTA
118 L2l 72 GaO, W T (R L GeOs U A ZH T o
BN T I TV I = =0 IR LG

BN RS R T o7, CoRERE - =
£Ca0-Ga03 71 7 AL Ca0-GeO, H 7 AD WML [ 1, BIDETF LBA D =X A

Ui =R — D RS CGGH 7 AD KUY

UilX 320 2p02HGe 4s~DER ThoH LB LT, 2O/ RRERILIZEY . NBOHC
(nonbridging oxygen hole center) & E’(Ge) (unpaired electron at Ge ion bonding three
oxygen) D K a3 C & % Z & ZEPR(Electron paramagnetic resonance)| 12 & 0 B & 7z
L, Z0ODBRBEEITESFY VT F Iy T THLZ AR,

FE 3 3L (HHREDHD)
[1] J. Ueda, A. Hashimoto, S. Tanabe, J. Phys. Chem. C, 123 (2019) 29946-29953.

Fem L (FFE7aL)
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Analysis of the gas sorption behavior of organic molecular crystals

SRS RN - BREEAAT R FHBIBRIE I 0 1 - AR AnER B
E AN

AT RS R 2

S LA EHE, ARGy 7 D5 Bl - ST iR e & O FRI A< H Al REZR 720, d <A
JEEH, BUETHRBH M BB IERICHED STV, ZHETISYIFZEE T,
FHE MRS 3BT D R R B R E O 2 H e LT, RS AFE G EED D
DT FRIZE L, ZOR G S KURRAEZEORBERICOWTHREL TE/. ZOH5E
WEIZEBWT, N Kz L7 BocGly-L-Phe (LAT, 1 SIEFE. K1) OHERL LS, b
IR IR E T HZEMB BN > TND.

O
BocNHQJ\” COOH

X1 1 D5 FREE X2 1 D CO, W5 IRAE

AWFFETIX, 1 ORI R TR AR EREEMAT 222 HNELT, 1 D@ LREE
W& UTRBEORS SIS RIT 21TV, A AR T2 1 SRE L Il Sz iR R &
DN 5 T B BAE R O 24T~ 72, 22T, W R E I A— S —a
22— A VAT NEFIALE.

HRE XA TS ARAT OFEFL, 1 OFE P I L IR B AE SNTIRBEZ 1L~ LT
AL T DI LTI LTz (K2) . 253 T O "B LIRFE D FLIZIL, 785 7D 1 M3 r#EL T
BY, 205 TR EERICEST, 1 Ofs I ZELIRE DA SN TNDIENR
WS-, TIT, #RALSET 7V —3 a2 Materials Studio  DMol® Z VT, gl R 3%
DA IRHED ST R D 1 di A i D W i (b AT > 721%, Gaussian 09 & VT RO
FEENEIZED ab initio FHHE L= LF —HFEHREZIT), 18 2 EIRREOMIZE N TOD
oy AR EAERZREAT LT, ZO8ER, /8y, 2o @<y MM EfEH o 37
LHDTHY, 1 1ZELHmEIRNR LR FBOWAEZFENL, R AERICE>THEBLL TW
HZEMHBNER ST,
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Fabrication of Coordination Soft Materials

FAB R S ZE e B — AT 5 S AT DR I AEF
W FERL R

AWFIETIE, RO PR A— /N —a L Ea—F T AT LR AL, no Y L TN
RAT A4 —IVEEIR, VT =0 b TSR VD ¢ — VR B A B R T 8 RS IR 2 m ik
(metal-organic polyhedra) D& k& 1T-72, 20D MOP Z#R—F7AF /~—E L THW, /3%
— RV SREE BN T2 W TR BB Z1THI L TRIBHIRY 7 ~T U7 VO E R
{17,

HARMIZIE, BTRICAE L TorYy A0V T =0 2% 6§25 MOP Offf it & O el 24T
DT, X Bhb b s 7 — X — A % %1 T-7- (Cambridge Structural Database % F\ /=),
ZZTIE SR T4 UEIE R B L T AT D E DRREEA TWDDD % E BT,
FIo RN = AETED axial ALIZEALL TWOD 51D 4 B —FoNL 1 [WfE & 2 i 452k
IZED, & OREEHERERN 7 A L QWD 00E AfEb o7, ZHUCkh, G kL-4 )%
BEIRY T =T U T L OREERE L, P32l —Yalho THEE LR ~— G L OF RIS
B3 DA 1T o7,

FEFwm 3L FFEDHD)

FE 3 S (HHRERL)

“Understanding the role of linker flexibility in soft porous coordination polymers”
Yamil J Colén, Shuhei Furukawa

Mol. Syst. Des. Eng. 2020, 5, 284-293. DOI: 10.1039/COME00117D
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Synthesis of hydride-based metal-organic frameworks with hydrogen storage

FAB R 5 BT E — A & 2 AT LA e S

W SRR RARE 2

AMFFETIX, AR PACF I A— /N —a s B a—Z T AT LR L KB A4
é\ﬁﬂ‘é%‘éaa M s — 4 JE A 1 A (Metal—organic frameworks, MOF LIESS) o Jaj i ik
DIRIEZEAT -T2, XGELTZ MOF 3R NARTARAA L (BH ) BT 2 —T =4 L LT
BTG RTH D, BHe DALEEREL)Y MOF D22 81 K i S MEA 2457280 BHs
e RGO R EIZ DFT §HHZ VW, T rllciid [ E OfEEZ 7R~ T,

BHs DK R FE 1O FEREE QIR D& /A A oBm RN - E O REEE- ) 1X MOF

DRRLEMNEC/KFB M SR Z o570, EERHEEE R Th D, x15:D MOF O
S A O L A S XBR BT E S RN E L2 — 5 T XBREELIK D/ NSV KB D3
B HRENT R T B RE 1LEEL Y, 2 C Material Studio CASTEP /Sv 4 — % FV V=
DFT 5% MW T, BHs & MOF O Pl (iiAkiE (@A . BHs . BN T-) 28510
U M i b2 FERE L 7=, M il b O 5. MOF H oD BH, 13355 DA BEELL - DK
FIFA (C—H) & IKFBREBETZR L CODIENMERI I, ZHEDREZRD MOF 23K

R[EZEMNERTEREL T, ZKEMHAITED BHs OB FIREOELNRBINTZ, FT-,
FHRLAEE (TPD) 2 bffgs S vz mV K E U BOSHEIZIX, 20 BHy 23 BEEEL TWVHRL
AAEEDTFH L TCWDZEDNRBENT, LLED IS, BHs O JaTHEiEE DFT #HHENGHE
ETHZEL, BHs & A MOF OZEENE - K P E DRI D72 3o 72,

Fe2am L FFEDHD)

FE i SC (FTE7RL)

“Borohydride-containing coordination polymers: synthesis, air stability and dehydrogenation”
Kentaro Kadota, Nghia Tuan Duong, Yusuke Nishiyama, Easan Sivaniah, Susumu Kitagawa,
and Satoshi Horike

Chem. Sci., 2019, 10, 6193.

60



SRICEE  HERFLFEIETT A— =l Ba—H AT A FIREGE

HOEAZRA LI OB DH 7Rl

Protein encapsulation within synthetic cages
FUER R T IERE Rt
FERRME

AKAFFETIR, FEB R A FEF IR A— S —a L B a— S 2T LRI LT, 2o ED
AN RERN S A b o T B KA/ r—2 0 T O 2 T 72, r—VR 0 1k
Y72 REZDOZEELD | ZOWNEIMMO Sy T2 0T 52 TIRAN T AMEE 1Y) | LI
ENDEEERETE KT DI ERFNHILTND, RARNF FWENZE A =7 AR 1134+
s EE‘JIL_LLH%%&F‘”FT ZEPNDIET, IR TORSBOREEE A TOgEE
LI B DM EZ R T, RS T ThHZ L RV EL 2, pH IR E IR ERE DR
i‘ilnZ XU CHUZR B A Z T | EDOZITRIEEV O THbND, T2 TH A 1L, Ak
T — NG Z o B e @B LT e AL 2 RO E oA R E B R L.

S22 3BT B2 NI oy 1 O R ECCMEE MR A TV, ARl E R
=0 DA R ETTH T, BIOVIA #E#! Materials Studio, []U< BIOVIA #Hl
Discovery Studio, & 1:ilf# SCIGRESS # Hi&IZIG U THAG OB 720305 T it a il A
7o ZORER, ZHEEEOMHEEFI AL B CEARIGIZED, KEREREL SHT
=0 F ORI T, ZOIDN, AL T 07 A DZ U HERELI
TWBEMETIEH DD, G RRIEOYGE, T/ — 0 1 OREIE Ol BT 54
VRV U ZERAY A X ORI E T b2 R_ROEDE K E BIR T ECER T
HREFBEITI LV, S%IFARSMORFEED, B CEA SO RE S T FHI 7«
— RN ISR BT EROET V7 HEIEZER T T E THA,

61



SR THEE REESRFACFEMNIGEET AN —ar B a—H U AT A G E

ZHELEM LY EH DRI

Development of multifunctional porous materials

FAESKY ST WE — MRS AT 25 Ap)ov—> R —

WFFER AR

Z MM NI R =P T RO (ETER) OB ET(BATA M ) ICE LR E T
STNHEDEFIZAR A Kb DEL TR SN TE, L, IEMERSCEATA R - TET-
JrIek . S MR EOREREIZ DWW T, b EEE T 5, LT EIBIL WS ALERRE
BT OB RIS AUE. NEO BRI R 2 b A bl Fnlifrsnsd, 207
DITIE, D 222 R OB DA R, g, IOV TOFH LW AT 2D B A 2
ThD,

Fox i, AN 2B A4 0 B kL7 m e Rk o THA ERDRE MDD %
LR : 2 FL BT 5140 F-(Porous Coordination Polymer: PCP)% & 321 T, SR/ iREZ= ]
DT WAL i FBLGE - FHERE D IRE ZAT > TD, PCP 1XZ DB ARG — 72/ 4L
(EAH A~ nm)Z AL, 22 R A KUK T2 G SEIRVIAT 2L TED, SHIT,
—ED PCP &, AW E ISR aAE T BT DY T e ) 258 % B 5, 2Ok sats 1
DETGITHTAFRIRNILZY 8 E HDH—EDOH AL LL I8 LR 73 E T
(BAFLLAE DD, ZOBLIGHET 7 — MU | EFEENL TV,

BEICHOWHFEHD PCP BT S, AR AR RN — N A& DRSS TOD03,
FEDAN=ANIENENRIR D, Flx D7 — MUK E AT =X L% BT HT20121E, ¥
B =N X — (AR —) & AR B ICLD R E TR F— (=
KNX—) DB LB RS DUNENDH D, AL TIE, RERKPCFE R A— /S —a
2—H VAT LEFIFL, PCP OfE G 2 U CH Ay DWW E A M TRIL, 77—
PART% D =N —BALET AR E RN —DFEE ToT,

A — N % %7~ PCP (29T, Material Studio @ DMol® 77— % V= B FEIRL
BEEE(LDA, VWN)IZ K D4 & A b, %V T Adsorption Locator /v — % =
Simulated-Annealing 152 LD AN E YA DT T NV aRRZEIToT2, FFDIVTET AR
REEDHEE A FEIC, — SF B (GGA, PBE)NZIV =R /L¥ —%3KeD, PCP DA 1L
X — L7 = AX —DOBMRE LN T HIET, &7 — MU & ORJFIZ OV THRIAL,
THULTZFNFLE, PCP ~DEAR WL A5 2 FI F LT Rk D T A 55 BEE AR BRI D 7= DA H 72
FSLETR D,
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Pengyan Wu, Yang Li, Jia-Jia Zheng, Nobuhiko Hosono, Jian Wang,* Ken-ichi Otake,
Yanhong Liu, Lingling Xia, Min Jiang, Shigeyoshi Sakaki, Susumu Kitagawa

"Carbon Dioxide Capture and Efficient Fixation in a Dynamic Porous Coordination Polymer"
Nat. Commun. 2019, 10, 4362.

Cheng Gu, Nobuhiko Hosono, Jia-Jia Zheng, Yohei Sato, Shinpei Kusaka, Shigeyoshi
Sakaki, Susumu Kitagawa*

"Design and Control of Gas Diffusion Process in a Nanoporous Soft Crystal"

Science 2019, 363, 387-391.

Ming-Shui Yao, Jia-Jia Zheng, Ai-Qian Wu, Gang Xu, Sanjog S Nagarkar, Gen Zhang,
Masahiko Tsujimoto, Shigeyoshi Sakaki, Satoshi Horike, Ken-ichi Otake, Susumu Kitagawa
“Dual-Ligand Porous Coordination Polymer Chemiresistor with Modulated Conductivity and
Porosity”

Angew. Chem. Int. Ed., 59, 172-176, 2020

Yifan Gu, Jia-Jia Zhen, Ken-ichi Otake, Shigeyoshi Sakaki, Susumu Kitagawa,

in preparation
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Theoretical Study on Vibronic Couplings

FESK ARl agt e v 2 —PEmpsEier ARk il

(TR R E])

EARLEHT L bV I 2y 2R (OLED) Z#K T 2720121, BRI & > T 755%DE
ATHEUPZHEHZHRIMNAT I LPBETH L, B I ZHEME T 2RI SHHT HH
e LT, RME=HHL DD LoREHEE % — EERE 7122 H#09 2 @ik = B IER
(FVHT) BiE %2 22 L T\ 5 [1,2], FvHT B TIE, SR U728 HRBIC L 0 SR = EHIED S (K
IR =EIHNDEHER B L CREHERIIH S TWwb, BEFERL (AIEE) IZBARRELD S
BRERBIIBVWTHRWHENZ RTEHRTH S, 1,2-bis(pydidylphenyl)ethene (CNPPE) & AIEE 43
FTHO, ERFIZEWTHERY LD BN WRENER OREEH 2 HT 5 (3], CNBE I3# 5+
IZBEWT O, Az A9 % —BikeEATWS, T, fiElmR U728 HIREBICER T 2 Wik
HoMdIB I N5, Fex IREMHEAFHERE (VCD) it [4] 12 & 0 IREHEAFEHER (VCC) D
EIRZEFANRS Z & T, HHfiRH AIEE OFBUZ KIZTHENDWTH S 2T U7z 5,

A D CNPPE B HEKIZE > TET LU, PCM EZ2 HWCEHR L 72, FE{kHd CNPPE &
TROVF — DR LR IR (O W) 12 & > TEFMEL, —RM%E QM. JLOA T% MM (2
Lo THD S ONIOM ¥ X » TEHHE L7z, DFT ## 1. Gaussian09 Revison E01 % W, &
L ~)VIE M06-2X/6-31G(d,p) & L7z, VOC 8 & O VCD sHREIZSHIFRETHA LT 0 s T L%
Huwiz,

BERHFIZBWT T RV F — Db LER RIRIL cofacial RELA TIA TWS 720, HfiBR L T
W5 Sy (Ay) IFRFREGIER, So(Ay) IFHFRTEER &5, Kasha ANZED < & FGITRAREIHE
REPSEUBH, EEFIICBVWTIFIUIWERT B LTS, 25 Sy ~NONEREEIEITIH] X 1,
So MO DFENDAHEL LB Z R FRINA, /2, ZERET A TIRI R AERKIZ L D HEIE
BORERICERETEZ T, BHRTOBRBEBRET VLD ENIRVCCEETRZ W bhroTz,
UL7DioT, ZBRETIVTIEEERET VLD S So AOAIEHIIIIFI S N TE b, SVFLR
RERT ZEBRFHE N,

[1] T. Sato et al., Sci. Rep. 7, 4820 (2017). [2] Y.-J. Pu et al., J. Mater. Chem. C'7, 2549 (2019).
[3] S. Nishio et al., Asian J. Org. Chem. 3, 686 (2014). [4] T. Sato et al., J. Phys. Chem. A 112,
758 (2008). [5] W. Ota et al., arXiv: 1912.10677 (2019).

(FRAX)

(EEDH 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,
239243 (2019).

(3) N. Haruta, P. F. Marques de Oliveira, T. Sato, K. Tanaka, M. Baron, J. Phys. Chem. C 123,
21581-21587 (2019).
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Chemical reactions at the interface between solid and liquid
FERY: PEESEEEATS B Lk

Who EE%’&E

ABFZE T IR FACF T A— /N —a B a—Z L A7 DEFIH L BEUREIRRD S
i} (I{ﬁzﬁf@) THEZ LT SO D UGS ME 2 &2 55 — R BREH B K Oy 78 17751
BIZXoTHIZEL T,

2019 D ) —~JUULFE OFE G THHVTF U LA A BE [1] 13, BIELHWLI
TWAEEM THHN, FEMITKOOLNDMERDE > TNDIEND, UF U LA A ]

DOYEREZ X DR FRA T LW E B O BRSPS TnD, Fox ld, s L X — &
DR CEDHLWEEMEL T oAb A4 v L “REM) [2] OBIREHED TS,
TNETHBRBE DML 7= AR (A BT 2 VT, BB 7 AL 7 AL
BT 2ZEITEIL TN [2-4), ZOBMRIRITIT, T=F 2T 787 52— LM TNAIIN
WEENTEY, 7R AR I T, BELRREIZRIZL TNDEERALND, AL
BiX,. 7=Fr7 27874 —LL THHEE T % triphenyl boroxine [5] <> Lithium
bis(oxalato)borate [6] &7 bWA A LD ENER % FHEREZHNHRFEL . BARIEH CTO
DGR HEE LT,

Fio, BRI ORISR, (b5 AR RIS CEREREEIE RT3, A58 Tl
JRA L~V CRIEE TEDJE AR D BEIREE [1 72L] ZHWT, KFnkiEIck 7%
BARREODE [7] . FE TORME~ YT [8], A4 RIREERERmOMAE/ER [9]
IRE TR LT,

STHR

[1] Taketoshi Minato and Takeshi Abe, Surface and Interface Sciences of Li-ion Batteries,
Progress in Surface Science, 92, 240-280 (2017).

[2] &L, /NFEZZRH, Asuman Celik Kucuk, Z2EtE, /ARSI, AHEEMRIRE AV
TAIA T IV ZIRERMDBFE, 732X, 54, 637-641 (2019).

[3] Hiroaki Konishi, Taketoshi Minato, Takeshi Abe, and Zempachi Ogumi, Electrochemical
Performance of a Bismuth Fluoride Electrode in a Reserve-type Fluoride Shuttle Battery,
Journal of The Electrochemical Society, 164, A3702-A3708 (2017). (FiffrdHb)

[4] Hiroaki Konishi, Taketoshi Minato, Takeshi Abe, and Zempachi Ogumi, Improvement of
cycling performance in bismuth fluoride electrodes by controlling electrolyte composition in
fluoride shuttle batteries, Journal of Applied Electrochemistry, 48, 1205-1211 (2018).

[5] Hiroaki Konishi, Taketoshi Minato, Takeshi Abe, Zempachi Ogumi, Electrochemical
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performance of a lead fluoride electrode mixed with carbon in an electrolyte containing
triphenylboroxine as an anion acceptor for fluoride shuttle batteries, Materials Chemistry and
Physics, 226, 1-5 (2019). (#&:HY)

[6] Asuman Celik Kucuk, Taketoshi Minato, Toshiro Yamanaka, Takeshi Abe, Effects of LiBOB
on salt solubility and BiF; electrode electrochemical properties in fluoride shuttle batteries,
Journal of Materials Chemistry A, 7, 13787-13789 (2019). GH#&EEHD)

[7] Kenichi Umeda, Kei Kobayashi, Taketoshi Minato, Hirofumi Yamada, Atomic-Scale 3D
Local Hydration Structures Influenced by Water-Restricting Dimensions, Langmuir, 34,
9114-9121 (2018). (FE¥EHY)

[8] Kenichi Umeda, Kei Kobayashi, Taketoshi Minato, Hirofumi Yamada, Atomic-level
viscosity distribution in the hydration layer, Physical Review Letters, 122, 116001 (2019). (4
THd0)

[9] Kenichi Umeda, Kei Kobayashi, Taketoshi Minato, Hirofumi Yamada, Atomic-Scale
Three-Dimensional Local Solvation Structures of lonic Liquids, The Journal of Physical
Chemistry Letters, 11, 1343-1348 (2020). (#f&Ed0)
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Simulation of Raman spectrum of battery materials

FERRT: PER AL R

W RS SR 2L
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Development of Databases for Biomolecular Information and its Application
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1. Sakurai, T., Nishiyama, H., Nagai, T, Goto, S., Ogata, H. and Kudo, M.; Deficiency of

Gankyrin in the small intestine is associated with augmented colitis accompanied by

altered bacterial composition of intestinal microbiota. BMC Gastroenterology, 20:12
(2020).

2. Aramaki, T., Blanc-Mathieu, R., Endo, H., Ohkubo, K., Kanehisa, M., Goto, S. and
Ogata, H.; KofamKOALA: KEGG Ortholog assignment based on profile HMM and

adaptive score threshold. Bioinformatics, in press (2019).
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Research on marine ecology using genetic information
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1. Yusuke Okazaki, Yosuke Nishimura, Takashi Yoshida, Hiroyuki Ogata, Shin-ichi Nakano. 2019.

‘Genome-resolved viral and cellular metagenomes revealed potential key virus-host interactions in a

deep freshwater lake.” Environmental Microbiology 21(12):4740-4754.
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2. Daichi Morimoto, Kento Tominaga, Yosuke Nishimura, Naohiro Yoshida, Shigeko Kimura,

Yoshihiko Sako, and Takashi Yoshida. 2019. 'Co-Occurrence of Broad and Narrow Host-Range

Viruses Infecting the Toxic Bloom-Forming Cyanobacterium Microcystis Aeruginosa.' Applied and

Environmental Microbiology 85(18):¢01170-19

3. Atsushi Shibukawa, Keiichi Kojima, Yu Nakajima, Yosuke Nishimura, Susumu Yoshizawa, and
Yuki Sudo. 2019. ‘Photochemical Characterization of a New Heliorhodopsin from the
Gram-Negative Eubacterium Bellilinea Caldifistulae (BcHeR) and Comparison with
Heliorhodopsin-48C12.” Biochemistry 58(26):2961-2952.
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Development and application of the graph-based phylogenetic method
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Motomu Matsui, and Wataru Iwasaki, Graph Splitting: A Graph-Based Approach for

Superfamily-scale Phylogenetic Tree Reconstruction, Systematic
Biology, 2020, 69(2):265-279.
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Metagenomic analysis of human intestinal microbiota
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Gut microbial competitive genome analysis by MAGs
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Theoretical study on catalysis of ordered alloys
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Pathway reconstruction of carotenoid biosynthesis using Carotenoid DB Chemical Fingerprints

B -

W Bl R

BaITMAICBRRE LI 0T JART — 2 _X—=2{0ET 4 T —T VN FINTH 573 @
a7 JARE - IREEFEMTEIZEBITD 615 O T JARD/SNAY = A DFEELITIR>
Too HAEMFECHBELIEENETND/NSAT A2 2 TRITILEZIA, BRELTAEYIT IR
T IARIZBWTHOL )L TR T Z2{T0 o TNDHIEDN Do To, /NADE NS Tl
TERNRTTITROEME N AR ONTEEREY DO IaT JARPESNDFH )N
3D TEI, NITIVT DT 4N T AT EWE IR T 5, 17513 Farnesyl-PP 7>
© Prephytoene % #%C Staphyloxanthin Z|IU LT % C30 DAvT /JARDAKRKEED /AT
A ENESTND, RITHL A FERL S A 1 Neurosporene >0 19 OFFERZ/ED /2 RS E LR
%71m7 /AR Spheroidenone % {FE>TW\%, HITAL AR 2 A0 B . JF i o5 M B 0 5 B4 1
Lycopene 75 43 (b5 b RERAT JARDARWEIED /S AT =A% A>T, Rhodopin,
Rhodovibrin, Spirilloxanthin, R.g-Keto J8°Z OMLOFHEREZAE-TND (X 1 B2 H),

Rhodopinal

M.o Dihydroxylycopene

1-Hydroxy-1,2-dihydroneurosporene

3',4-Dehydrorhodopin 3,4,3',4-Tetrahydrorhodopin

1,1’-Dihydroxy-
3,4-diddehydro-

lycopene Didemethyl-spirilloxanthin R .
Phillipsiaxanthin 2-Keto-spirilloxanthin

2,2’-Diketo-spirilloxanthin

Major ¢
s Major carotenoid-ir

cteria
many purple sulfur bacteria

Chromatium tepidum sp. nov.

Rhodovibrin Spirilloxanthin
C R.g.Keto-II
Major n Anhydro- ~ OH- 3,4-Dihydro- Major ¢ idin
Rhodosp cles rhodovibrin spirilloxanthin spirilloxanthin Rhodop. ona
Rhodopin 1 2-Dihydroxy- globiformis
Lycopene s 3'4-didzhydrz/>- 2-Ketorhodovibrin
Major lycopene Monodemethyl Rhodobacterioxanthin

carotenoid in on g
land plants and spirilloxanthin
purple
nonsulfur
bacteria
Rhodosprillum
spp.

Didemethylspirilloxanthin

Dihydroxylycopene

Methoxyspheroidene

3,4-Dihydro- -
anhydro- 3',4'-Dihydro- Tetrahydro- 3,4,3,4'-
rhodovibrin rhodovibrin| spirilloxanthin Hexahydro-
spirilloxanthin
1-Methoxy- R.g.Keto-IV P 500
3,4-didehydro-
lycopen-20-al
Major carotenoid in Thiocapsa spp.
i - Ok .
Thiothece-474 eone Thiothece-484 R.g.Keto-ll
R.g.-Keto | Major carotenoid in Rhodopseudomonas globiformis
»o R.g.-Keto Il - phototrophic purple non-sulfur bacteria
R.g.-Keto IV e oM gy, CH, CHy
R.g.-Keto VI R.g.-Keto V HJCXWWWW\/\MEHJ
R.g.-Keto VIl o CH, CHy o O o

1 ALEHIE D/ S AT = A PRI

74




2— UM P & BRI 2 205 C50 O Bacterioruberin ~E 5/ NAY = A & ES TS,
F R E XY 20 D25 C50 @ Sarcinaxanthin <> Decaprenoxanthin ~0 /X 2% E->TW5,
VAU inb i HIZemAFFO-TIn7 | A HIZeREF D, A IR AR Da-hu7 %
BT, Rk, KW RO LB T JARDONLVT AL fFoTWD, ETNT AL INGTT
VBRI AY ¥ — 1127 /AR @ Prasinoxanthin, Micromonal, Uriolide, Siphonaxanthin % {F
S>TWD, [ FHEERSHNONTET R AT JARDT TV BERANAZ 7 RN D X H704E
MR E L RB- 7 TV D IR T AR E LA | Lycopene, B-Carotene.
B-Cryptoxanthin, Zeaxanthin, Antheraxanthin, Violaxanthin, Neoxanthin 25 100 LL_ED <
DT RIaT ) AR EAEo> T, V7T NERZEDOMO EmIROERRATEH L TWHEE X B
7o

BRI AT 2 A B /R AT oA fif T LT 350
FERL AR O EAWREITRZFANHEI 300 @ B-carotene

ENDDoT, EleBREE, DI T /A § 20

F2 D EMRORLIMBIA AL (B § ,

2 BI). fER RRKOENATRENT 5 o T
FIARESOEMRBED AL TODE 8 o vt

WOZEBDI TR, AT LRENRT A 2 o * e P—

Kix . A FITH D EHIT Lycopene . . “;‘;‘ ot o & y-Carotene 4 Lycopene
B-Cryptoxanthin , B-Carotene , Zeaxanthin . 0 5 oo 200 25 300 3540
y-Carotene, Violaxanthin 72572, ZilH1% Total degree

W CHBERA BT /AR LS LIS, 2 BT ARDRRIEEIE

#£ NTHhaT AR ERE

Total-degree In-degree  QOut-degree
Lycopene 29 2 27
B-Cryptoxanthin 23 2 21
p-Carotene 22 1 21
Zeaxanthin 21 1 20
y-Carotene 20 2 18
Violaxanthin 16 1 15

75



SR TR RESKRLTFEE AT A= X —ar B a— XU AT A R S E

7 FEPLBA SR % F O 2 NO 33 ot AR ik it e 2
DFT-based screening of NO reduction catalyst
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Molecules on TiO, Surfaces”

T. Kamachi, T. Tatsumi, T. Toyao, Y. Hinuma, Z. Maeno, S. Takakusagi, S. Furukawa, 1. Takigawa, K.
Shimizu, The Journal of Physical Chemistry C, 123, 20988-20997, (2019).
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2. “Machine Learning for Catalysis Informatics: Recent Applications and Prospects”
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(2020).
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Metagenomics of prokaryotes and viruses in freshwater systems
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Okazaki Y, Nishimura Y, Ogata H, Yoshida T, Nakano S. (2019) Genome-resolved viral and
cellular metagenomes revealed potential key virus-host interactions in a deep freshwater lake.
Environmental Microbiology, 21: 4740-4754.
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Amplification of X-ray attosecond pulses

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

In 2019, as a continuation of our research performed in 2018, we have investigated the
amplification of attosecond pulses in argon and in helium. The research is based on the single-
electron numerical solution of the time-dependent Schrddinger equation (TDSE) for atomic
processes in intense laser fields. The simulations that we performed in argon confirmed the
amplification in the 25 - 50 eV photon energy region observed in the experiments. The simulations
performed with helium as amplifying medium have provided interesting insight in the physical
processes involved in the observed amplification around 100 eV far from the ionization threshold
of helium. In particular, from our simulations it can be understood how having He* ions in excited
states results in a decisive effect for parametric processes at high photon energies to be efficient
in high-harmonic generation with helium. The results from our numerical simulations are
therefore an important step for the understanding and realization of full coherent plasma X-ray
lasers seeded by parametric amplified high-harmonics. An article reporting both theoretical and
experimental results has been submitted to Phys. Rev. A, and an oral presentation on the results
will soon be given at 2020 OSA High-brightness Congress.
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1. C. Serrat, J. Seres, E. Seres and S. Namba, "Extreme-ultraviolet coherent pulse amplification
in argon”, Phys. Rev. A 99, 063425 (2019).

2. C. Serrat, J. Seres, E. Seres, T-H. Dinh, N. Hasegawa, M. Nishikino and S. Namba,
"Parametric attosecond pulse amplification from high order harmonic generation in He* far
from the ionization threshold.", Phys. Rev. A Rapid Communication (under review).
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Figure: (a) Comparison of the measured and the calculated parametric gain together with the harmonic

beam waist. (b) Measured gain dynamics at three harmonic lines: H61, H71 and H77.
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Genome sequencing and analysis of Japanese Cedar
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Phylogenetic analysis of aminoacyl tRNA synthetases to demonstrate the mosaic origin of

mitochondria
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Scheme 1. The Sonogashira—Hagihara Coupling Polymerization of 1
with 2.
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(https://dx.doi.org/10.1021/acs.macromol.0c00096).
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Figure 1. Possible

Top:
conformer of monomer 1, whose
geometry was fully optimized by
the DFT method [B3LYP/6-31G*
(C, H, N, P, Br)-LANL2DZ (Pt)],
in which counter anions were

omitted, and hydrogen atoms
were hidden for clarity. Bottom:
ORTEP view of 1 with 50%
probability ellipsoids.

T. Yajima, N. Sano, F. Sanda, Macromolecules in press
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1. Fukaya, K.; Saito, A.; Nakajima, N.; Urabe, D. "A Computational Study on the Stereo- and
Regioselective Formation of the C4a-C6' Bond of Tethered Catechin Moieties by an
Exhaustive Search of the Transition States,” J. Org. Chem., 2019, 84, 2840-2849.
DOI:10.1021/acs.joc.8b03263.

2. Sibero, M. T.; Zhou, T.; Fukaya, K.; Urabe, D.; Radjasa O. K.; Sabdono, A; Triant, A,
Igarashi, Y. "Two new aromatic polyketides from a sponge-derived Fusarium,” Beilstein J.
Org. Chem., 2019, 15, 2941-2947.
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"Electron Transfer Mechanism at Oil/Water Interface Revealed by Multidimensional
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vibrational spectra
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Estimation on DSGE models with the zero lower bounds on nominal interest rates
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0% 2% =F:

o

-8

08%
BRNDT 722 R— IR (2019FE)
64,066
||||\|\|\Iuu\I\I\I\I\I\IHHHHHHHHHHHHH”””””HH”H”””HHHH”HHHHHHHHH HHHH‘ H‘
20145 20154 20164 201745 2018% 20194

HEEROHER (2014518 £ Y FRR)
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BRIODKEGG K U —EXFIAIKR (2019FE)

BHAK : 202054818 13K45%

Jdadddd i,

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

o pEmE osee s

45 72,090 138,506 1,055,578 2,212,368  107.54 GB
58 68,391 144,949 1,208,545 2,340,826  85.37 GB
657 55,690 106,389 789,144 1,708,367  59.76 GB
78 57,146 149,399 1,301,647 2,320,580  149.98 GB
87 57,159 122,389 1,161,056 2,089,824  59.70 GB
958 61,398 197,012 1,134,731 2,131,715  42.97 GB
107 70,343 179,819 1,300,161 2,465,976  82.09 GB
117 75,019 199,383 1,566,624 2,835,008  104.16 GB
1278 80,031 163,482 1,188,946 2,303,252  68.97 GB
18 189,470 425,481 1,638,156 2,980,830  114.99 GB
25 118,061 283,550 1,546,270 2,796,473  95.04 GB
38 80,259 196,364 1,406,677 2,765,330  89.46 GB
a5 985,057 2,306,723 15,297,535 28,950,549  1060.01 GB
247 16% = B&

= #54
-~H

4%

ERADT 722 _R—JHEE (20194F)

189,470

20164 20174 20184 20194
BREBOHER (2016548 & Y FR)
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BRDOLinkDBFFAIRR (2019FE)

BHAR : 202054818 16K59%

il

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

o pEmE osee s

4H 15,270 22,236 89,374 122,935 33.51 GB
5AH 14,285 20,948 116,195 147,336 41.23 GB
67 12,274 17,926 169,959 196,932 30.06 GB
7R 12,240 18,402 80,229 108,244 38.60 GB
8A 11,265 16,970 105,466 130,361 38.54 GB
9A 12,755 19,051 77,955 105,752 26.14 GB
10A4 14,742 22,666 83,900 116,648 39.16 GB
11A4 14,889 22,174 128,472 161,018 72.53 GB
12R4 13,470 21,270 123,802 152,349 57.93 GB
18 13,111 22,685 83,097 111,315 60.80 GB
2R 13,939 22,353 145,105 175,079 67.55 GB
3R 15,912 23,048 108,864 141,515 39.08 GB
aFt 164,152 249,729 1,312,418 1,669,484 545.12 GB

0% 6% = @&

= #54

-~H

94%

ERADT 72— UHE (2019FE)
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ARIOMGENESH IR (2019FE)

BHAR : 202054818 19K05%

\I“\I il JL

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

o pEmE osee s

48 1,650 2,895 23,174 32,660 898.26 MB
5A 1,597 3,449 6,259 14,226 581.95 MB
68 1,167 1,855 5,803 13,732 587.24 MB
78 1,578 4,067 8,217 15,338 549.85 MB
8A 1,365 2,218 3,907 12,198 588.49 MB
9A 1,079 1,547 6,596 13,512 541.20 MB
108 1,451 2,010 19,714 28,055 762.55 MB
117 1,374 2,038 3,746 11,370 467.34 MB
128 1,388 2,340 11,482 18,793 755.85 MB
18 1,836 2,968 8,091 15,185 684.73 MB
28 1,489 2,811 5,453 13,272 779.11 MB
3A 1,376 2,283 4,718 13,940 795.02 MB
= 17,350 30,481 107,160 202,281 7.80 GB

0% o% = BE

Cl 2 8

ER

91%

ERADT 72— UHE (2019FE)
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BRIOOCH AR (2019FE)

EHTHE : 20204818 1985099

JHI.II_JI.'IJHHHHLqumiIMAthluILMJI

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

o pEmE osee s

48 1,015 3,170 4,658 7,135 60.64 GB
5A 739 6,728 10,417 12,150 29.10 GB
64 331 524 1,208 2,868 13.32 GB
78 741 11,414 16,902 18,908 44.53 GB
84 850 4,703 7,403 9,699 13.78 GB
98 2,436 4,530 5,385 7,525 4.46 GB
108 1,142 1,452 2,357 4,638 34.11 GB
118 570 1,298 3,247 5,273 15.70 GB
128 374 685 1,242 2,754 5.21 GB
1A 1,178 4,217 11,248 12,984 42.37 GB
28 1,094 6,513 19,599 21,332 18.13 GB
38 355 734 1,832 3,726 20.60 GB
= 10,825 45,968 85,498 108,992 301.94 GB
0% 4% = BE
n s
-4

96%

ERADT 72— UHE (2019FE)
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BRldVirus-Host DBFAIAR (201945 E)

BHAR : 202054818 19K22%

\l”ill il IMII ikl i“

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

o pEmE osee s

4A 10,333 17,700 78,306 200,365 3.74 GB
5A 9,227 23,891 46,996 165,429 3.48 GB
6H 5,962 8,249 16,513 91,946 2.30 GB
78 7,163 19,902 40,289 130,071 3.08 GB
8A 10,311 15,308 66,103 150,160 3.01 GB
9A 7,748 10,289 21,404 111,901 2.79 GB
108 6,898 16,633 31,179 110,706 2.59 GB
118 6,440 8,912 22,048 94,768 2.29 GB
128 5,811 7,942 15,401 80,347 2.07 GB
18 10,754 14,900 31,916 120,906 2.88 GB
28 10,902 15,764 44,540 152,227 3.40 GB
3R 12,534 16,796 33,356 168,192 6.00 GB
&5t 104,083 176,286 448,051 1,577,018 37.64 GB

0% 6% = B

= B

T

94%
BRNDT 722 R— IR (2019FE)
12,984

2016%F 20175 20184 20194
HEEHOHEE (2016588 & Y &)
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ARldTaxonomy# BHIRR (20195 E)

BHER : 202054818 19K20%

HI H“ Mu ..JI..JI..JL..JL..HL..HI..

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

o pEmE osee s

47 1,440 5,830 14,460 25,190 3.74 GB
58 1,303 12,312 28,819 38,659 1.15GB
64 993 1,204 1,829 10,064 3.96 GB
78 1,279 11,984 15,298 23,477 322.38 MB
8A 1,403 3,135 3,938 11,760 5.09 GB
9A 952 1,184 1,818 11,126 2.28 GB
108 1,089 1,376 2,307 14,197 4.02 GB
118 1,234 1,832 2,733 12,217 714.79 MB
128 999 1,248 1,910 11,159 153.93 MB
18 1,340 3,078 7,154 16,147 412.11 MB
28 1,427 3,725 5,040 14,760 2.16 GB
38 969 1,256 3,342 20,499 540.95 MB
&5t 14,428 48,164 88,648 209,255 24.50 GB
0% 2% = B%
n s
-4
98%
EARNDT 72— T (20195 )
1,724

20175 20184 20194
HEEHOHEE (2017F18 & Y &)
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ARldReaction OntologyfIAIkR (20195 )

BHEK $ 202054818 19K15%

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

o pEmE osee s

48 1,630 2,157 6,943 23,185 335.54 MB
5H 1,858 2,951 8,188 24,890 333.48 MB
64 1,238 1,708 6,049 17,569 244.35 MB
78 1,561 2,430 7,327 19,640 262.16 MB
84 1,273 1,671 4,706 14,495 219.16 MB
98 1,686 2,149 5,758 21,267 312.29 MB
108 1,646 2,137 7,003 26,833 370.25 MB
118 1,514 1,929 5,925 27,408 345.90 MB
128 1,333 1,647 5,672 23,493 332.98 MB
1A 1,779 2,233 6,850 25,985 334.65 MB
28 1,514 1,988 5,341 19,416 250.16 MB
35 1,470 1,881 5,531 35,420 268.71 MB
&t 18,502 24,881 75,293 279,601 3.53 GB

0% 12% = B&

n s

-4

88%

ERADT 72— UHE (2019FE)
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ARlnSequence AnalysisFIFIAiR (20195 )

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

EHTERE : 2020F481H 19K19%

4H
5A
6H
7R
8A
9H
10AH
1178
12H
1A
2R
3R

AN
(=N

ddadaaad it

4H

4H
58
6H
7R
8A
9H
10AH
1173
12H

5H

6H

S
31,921
29,227
24,290
25,182
23,905
27,855
33,751
33,543
44,572

146,131

75,175

34,028
529,580

7)51 8H 9AH

SHRER
65,360
71,377
48,903
92,638
59,940
133,566
102,071
126,700
97,276

332,568

186,089

107,874
1,424,362

0%

81%

108 118 12AR

510,098
573,798
384,858
808,540
752,941
790,228
915,239
1,160,289
853,292
1,221,616
1,049,078
998,022
10,017,999

19%

15 2

R
990,217
1,025,663
778,131
1,251,553
1,158,317
1,226,799
1,464,856
1,690,371
1,346,474
1,699,199
1,544,688
1,499,450
15,675,718

B
B
-8

ERNDT 722 ~—JHE (20196E)

EREHEHLEE (2019FE)

Aoy —

BLAST
5,525
5,133
4,724
5,698
6,440
7,484
8,140
8,471
22,370
125,320
52,845
8,682
260,832

FASTA
1,162
1,113

972
1,040
836
916
1,099
1,030
1,073
1,048
1,010
1,201
12,500

MOTIF
3,603
3,817
2,921
3,228
2,849
3,207
3,530
3,626
3,207
3,172
3,140
3,575

39,875

MAFFT
851
706
695
662
567
628
944
870
709
693
666
805

8,796

111

CLUSTALW
23,453
21,492
17,697
17,578
15,592
18,070
23,028
22,563
19,780
18,922
20,062
22,264

240,501

A 3

31.78 GB
41.15GB
24.90 GB
46.29 GB
29.23 GB
19.27 GB
25.49 GB
38.72 GB
34.75 GB
46.24 GB
40.27 GB
37.30 GB
415.38 GB

PRRN
516
396
357
361
323
382
519
495
405
404
430
456

5,044

TREE
737
594
718

2,486
2,531
3,216
4,488
4,389
4,045
3,734
3,629
4,279
34,846



ARIOBLASTHIAIKR (20195 E)

BHAR : 202054818 13K19%

._1I._I|._J._II..d..ll..il..ll..ul\ll |

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

o pEmE osee s

48 5,525 14,446 113,404 144,436 5.59 GB
5H 5,133 23,283 205,785 235,562 7.49 GB
64 4,724 8,297 52,616 86,903 4.75 GB
78 5,698 50,249 257,631 290,494 8.81 GB
84 6,440 23,109 87,746 111,845 4.63 GB
98 7,484 92,147 171,119 198,883 5.83 GB
108 8,140 52,167 120,958 150,263 6.23 GB
118 8,471 77,121 162,570 193,920 6.29 GB
128 22,370 53,182 106,173 133,859 5.06 GB
1A 125,320 288,913 427,211 454,996 11.67 GB
28 52,845 142,538 290,305 315,749 7.47 GB
35 8,682 60,885 121,351 148,471 5.14 GB
&5t 260,832 886,337 2,116,869 2,465,381 78.97 GB

0% 9% = (&

n s

-4

91%

ERADT 72— UHE (2019FE)
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BRIDOFASTAFIAIAR (20195 E)

EHTHEF : 2020F4818 1365489

T

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

o pEmE osee s

4H 1,162 1,532 3,373 6,285 140.01 MB
5AH 1,113 1,551 3,530 6,454 212.31 MB
67 972 1,379 3,063 5,608 168.15 MB
7R 1,040 1,473 3,311 6,179 149.23 MB
8A 836 1,195 2,231 4,245 330.86 MB
9A 916 1,440 2,823 5,256 136.14 MB
10A4 1,099 1,631 3,025 6,132 127.09 MB
11A4 1,030 1,577 3,249 6,404 114.41 MB
12R4 1,073 1,644 3,257 6,406 120.39 MB
18 1,048 1,750 3,976 7,195 178.44 MB
2R 1,010 1,638 3,841 6,765 153.62 MB
3R 1,201 1,960 4,282 7,562 150.22 MB
aFt 12,500 18,770 39,961 74,491 1.93 GB

0% = B

= #54

-~H

ERADT 72— UHE (2019FE)
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AROMOTIFH KRN (2019FE)

EHTHE : 20204818 1985079

b

454 5H 6R 7R 8H 9R 108 118 12R 1A 2R 3A

o pEmE osee s

48 3,603 5,413 21,429 28,617 1.07 GB
58 3,817 5,756 23,047 30,381 884.71 MB
6A 2,921 4,410 19,282 24,822 4.64 GB
78 3,228 4,872 19,771 25,989 22.17 GB
8H 2,849 4,465 19,150 24,751 1.27 GB
9A 3,207 4,824 24,872 31,405 739.00 MB
10A 3,530 5,268 24,482 32,035 1.19 GB
118 3,626 5,531 26,344 33,728 936.42 MB
12A 3,207 5,094 21,216 27,539 1.35 GB
18 3,172 5,037 24,252 30,556 868.28 MB
2R 3,140 4,713 23,080 29,272 1.47 GB
3R 3,575 5,481 24,437 31,424 1.02 GB
&t 39,875 60,864 271,362 350,519 37.54 GB
0% 13% = A%
Ol 7
T

87%

ERADT 72— UHE (2019FE)
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BRIOMAFFTHIAIAR (20195 E)

EHTHE : 2020F4818 1765019

Wil

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

o pEmE osee s

48 851 1,028 4,797 10,033 49.73 MB
58 706 813 2,847 6,433 38.16 MB
65 695 921 3,660 7,729 85.37 MB
78 662 822 3,470 7,642 52.93 MB
8H 567 708 2,503 5,432 51.71 MB
98 628 796 3,162 6,918 46.68 MB
108 944 1,195 5,877 12,171 88.28 MB
118 870 1,084 6,283 13,717 102.25 MB
128 709 923 3,257 7,039 57.29 MB
18 693 862 2,952 6,564 84.96 MB
28 666 817 3,124 7,055 58.24 MB
38 805 988 3,759 8,159 121.72 MB
&5t 8,796 10,957 45,691 98,892 837.31 MB

0% = (&

= B

R

ERADT 72— UHE (2019FE)
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ARIOCLUSTALWHAIRR (2019FE)

BHEK : 202054818 13K35%

uUNWHMW&W HMMM I

48 5K 6A 7H 8H 9F 10A 11A 12R 1R 2AH

o pEmE osee s

45 23,453 44,386 320,511 735,947 7.49 GB
5A 21,492 41,809 299,315 692,399 8.01 GB
64 17,697 35,878 251,444 580,277 6.78 GB
78 17,578 37,487 252,165 586,878 6.73 GB
84 15,592 32,106 215,967 515,367 5.66 GB
9A 18,070 35,963 239,628 558,792 5.42 GB
108 23,028 43,908 311,096 702,576 7.36 GB
118 22,563 43,215 302,779 685,438 8.33 GB
128 19,780 38,151 275,509 623,300 12.46 GB
18 18,922 38,217 254,983 592,266 12.60 GB
28 20,062 38,306 252,358 605,256 13.30 GB
35 22,264 40,592 266,538 616,702 14.32 GB
= 240,501 470,018 3,242,293 7,495,198  108.46 GB
0% = (&
= B
R

ERADT 72— UHE (2019FE)
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ARIOPRRNF AR (2019FE)

EHTHE 1 2020F4818 195149

W atait R A

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

o pEmE osee s
516

48 582 2,036 3,604 19.22 MB
5A 396 454 1,061 2,069 8.90 MB
64 357 409 1,012 1,947 10.20 MB
78 361 408 898 1,711 8.66 MB
84 323 369 1,004 1,884 12.24 MB
98 382 464 2,494 3,696 13.58 MB
108 519 601 1,966 3,689 15.42 MB
118 495 541 1,718 3,326 16.42 MB
128 405 438 1,012 1,999 7.90 MB
18 404 445 1,173 2,314 19.50 MB
28 430 478 1,405 2,767 15.22 MB
35 456 519 1,473 2,779 18.50 MB
&t 5,044 5,708 17,252 31,785 165.75 MB
0% 12% = B&
n s
-4

88%

ERADT 72— UHE (2019FE)
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BRIOTREEFIAIRR (2019FE)

BHAR : 202054818 13K39%

uhluhluhluiI"II“iIHiI“Il“HI“il“i “'I

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

o pEmE osee s

4H 737 997 43,284 52,680 245.54 MB
5AH 594 842 35,749 42,342 193.52 MB
67 718 1,058 53,937 64,426 228.24 MB
7R 2,486 3,596 276,087 330,786 967.53 MB
8A 2,531 3,823 432,509 497,037 1.25GB
9A 3,216 4,666 355,117 423,767 1.05 GB
10A4 4,488 6,316 461,703 563,805 1.20 GB
11A4 4,389 6,360 670,193 759,632 1.40 GB
12R4 4,045 5,767 453,880 550,464 1.25GB
18 3,734 5,578 518,617 608,609 1.19 GB
2R 3,629 5,254 485,775 582,072 1.45 GB
3R 4,279 6,005 587,797 689,560 1.33 GB
aFt 34,846 50,262 4,374,648 5,165,180 11.72 GB
0% = B
= #54
-~H

ERADT 72— UHE (2019FE)
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AflnoGenome AnalysisFIFRR (2019FE)

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

EHTHE : 20204818 13555%

itk

4 5B 6R 7R 8H 9A 10A 11A IZH 15 2

N T RN

48 5,960 10,891 71,780 153,961 10.10 GB
58 5,625 10,509 79,267 184,818 8.77 GB
64 4,414 7,825 56,365 124,474 7.92 GB
78 5,160 9,385 63,873 149,594 7.43 GB
84 4,913 8,684 76,590 193,556 6.97 GB
98 4,548 7,895 59,979 133,293 10.56 GB
107 4,938 8,641 67,519 170,662 13.03 GB
118 5,290 9,606 74,233 173,786 8.84 GB
128 5,401 9,789 70,636 147,797 10.97 GB
1A 5,017 8,995 70,200 166,043 10.71 GB
28 5,003 8,783 74,424 180,422 13.73GB
38 5,944 10,263 76,392 157,045 14.71 GB
&5t 62,213 111,266 841,258 1,935,451  123.76 GB
0% 7% A%
B
-Bd
93%

ERADT 72— =R (201945E)

BRIDOY—E RFHREHLLLE (20195 )

A ViPTree KAAS KofamKOALA EGassembler GENIES DINIES
4H 378 3,735 1,328 761 182 282
5R 331 3,916 973 628 152 334
6H 272 3,036 745 608 144 144
7R 512 3,541 781 601 153 294
8H 398 3,486 696 560 138 145
9A 213 3,212 744 588 144 143
108 300 3,431 787 679 163 184
11A4 325 3,568 926 764 167 157
12R 310 3,539 994 864 148 184
1A 618 3,041 817 819 147 194
2H 473 2,976 992 792 136 182
3R 410 3,774 1,101 943 163 216
aEF 4,540 41,255 10,884 8,607 1,837 2,459
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BRloVipTreeF| Bk (20195 %)

BHAR 1 202054818 19K24%

\l III III I“ [l III III IH I“ \|

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

o pEmE osee s

48 378 553 9,834 35,486 825.45 MB
58 331 505 10,938 37,892 910.10 MB
6A 272 427 8,431 32,040 742.58 MB
78 512 782 14,066 47,824 616.87 MB
8H 398 644 26,846 98,458 616.26 MB
9A 213 323 11,521 39,571 530.44 MB
10A 300 445 14,739 70,915 654.55 MB
118 325 532 14,946 58,947 593.37 MB
12A 310 485 9,361 33,568 602.31 MB
18 618 954 16,749 63,348 846.36 MB
2H 473 699 23,152 77,823 1.12 GB
3R 410 625 8,195 29,141 861.95 MB
&t 4,540 6,974 168,778 625,013 8.73 GB
0% 13% = A%
Ol 7
T

87%

ERADT 72— UHE (2019FE)
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BRIOKAASTIRIRR (2019FEE)

BHAR : 202054818 13K57%

H“HHMIHUIH“I\lUIMH“H“\NI|NIM

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

o pEmE osee s

4H 3,735 7,388 48,855 83,845 5.20 GB
5AH 3,916 7,634 56,507 112,665 4.72 GB
67 3,036 5,695 37,735 65,774 3.71 GB
7R 3,541 6,705 40,776 77,359 4.34 GB
8A 3,486 6,475 41,383 73,455 4.64 GB
9A 3,212 5,892 39,421 68,806 4.84 GB
10A4 3,431 6,328 41,756 72,622 7.25 GB
11A4 3,568 6,769 45,844 80,248 6.09 GB
12R4 3,539 6,762 48,153 79,969 5.94 GB
18 3,041 5,698 41,931 70,144 4.27 GB
2R 2,976 5,442 36,970 64,449 4.83 GB
3R 3,774 6,566 53,170 87,225 7.65 GB
aFt 41,255 77,354 532,501 936,561 63.49 GB

0% 5% = (&

= #54

-~H

95%

ERADT 72— UHE (2019FE)
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BRlDKofamKOALAFI AR (2019FE)

BHEK : 202054818 16K55%

R 38

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

o pEmE osee s

48 1,328 1,844 5,194 19,437 967.74 MB
5H 973 1,375 5,787 22,483 1.64 GB
64 745 1,040 4,007 15,254 1.07 GB
78 781 1,116 4,195 15,139 986.69 MB
84 696 979 3,450 13,003 782.31 MB
98 744 1,033 3,675 14,350 1.44 GB
108 787 1,143 5,233 15,761 2.68 GB
118 926 1,421 5,341 20,212 1.16 GB
128 994 1,533 5,621 20,247 1.43 GB
1A 817 1,335 5,735 20,669 2.01 GB
28 992 1,612 6,210 22,996 1.60 GB
38 1,101 1,963 6,747 24,775 1.66 GB
= 10,884 16,394 61,195 224,326 17.37 GB
0% 10% = (&
n s
-4

90%

ERADT 72— UHE (2019FE)
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BRIDEGassemblerflBikin (20195 )

SEHTHE 1 2020F4818 138379

|

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

o pEmE osee s

4H 761 1,038 5,884 11,356 2.81 GB
5AH 628 824 4,162 8,289 1.30 GB
67 608 831 4,574 8,614 2.24 GB
7R 601 775 3,151 6,397 1.37 GB
8A 560 786 3,198 5,963 860.46 MB
9A 588 911 3,507 7,437 3.57 GB
10A4 679 974 3,750 8,185 2.26 GB
11A4 764 1,068 6,471 11,543 880.39 MB
12R4 864 1,141 5,463 10,739 2.90 GB
18 819 1,091 3,769 8,745 3.46 GB
2R 792 1,067 4,730 10,463 6.01 GB
3R 943 1,272 5,807 11,684 4.30 GB
aFt 8,607 11,778 54,466 109,415 31.91 GB
0% 3% = (&
= #54
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97%
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ARIOGENIESH IR (2019FE)

EHTHE 1 2020F4818 135569

il

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

o pEmE osee s
182 799

4H 350 1,401 80.29 MB
5AH 152 314 642 1,124 63.02 MB
67 144 343 775 1,164 49.00 MB
7R 153 324 704 1,089 44,92 MB
8A 138 362 935 1,324 66.44 MB
9A 144 408 683 1,064 46.46 MB
10A4 163 416 1,051 1,379 31.29 MB
11A4 167 374 702 1,151 54.91 MB
12R4 148 309 556 906 38.92 MB
18 147 320 630 990 47.58 MB
2R 136 261 662 1,120 44,10 MB
3R 163 350 773 1,248 55.02 MB
aFt 1,837 4,131 8,912 13,960 621.94 MB

0% = B

= #54

-~H

ERADT 72— UHE (2019FE)
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BRIDODINIESTIRIRA (2019FE)

EHTHE 1 2020F4818 135369

ittt

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

o pEmE osee s
282

48 395 1,140 2,362 263.59 MB
55 334 487 1,162 2,296 168.26 MB
65 144 250 773 1,558 129.22 MB
78 294 424 940 1,745 112.94 MB
84 145 284 683 1,258 62.68 MB
95 143 313 1,121 2,014 142.34 MB
103 184 367 895 1,705 173.35 MB
118 157 264 854 1,610 99.26 MB
128 184 329 1,394 2,280 80.96 MB
18 194 346 1,280 2,041 99.72 MB
28 182 294 2,612 3,483 131.44 MB
38 216 386 1,595 2,867 210.52 MB
a5t 2,459 4,139 14,449 25,219 1.64 GB

0% 4% = B&

= B

R

96%
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A%loChemical AnalysisFIRiAiR (2019FE)
(SIMCOMP / SUBCOMP / KCaM / PathComp / PathSearch / PathPred / E-
zyme)

EHTHK : 202048 10 1365269

il “ .Iﬂ.ml.dl.dl.ﬂ.lli.!l.

48 5B 6R 7R 8K 9R 108 118 12R 183 2

3R

o pEmE s e I

47 2,171 7,387 29,174 38,514 545.47 MB
5A 2,130 15,670 43,553 51,729 683.21 MB
68 1,547 2,478 12,235 39,185 439.64 MB
78 2,136 22,155 43,971 54,252 955.44 MB
84 2,322 7,832 18,354 31,927 609.34 MB
98 1,889 2,658 7,861 15,541 333.75 MB
108 1,957 2,641 8,487 18,313 627.72 MB
118 2,349 3,748 11,016 20,527 634.87 MB
128 1,853 2,716 6,705 12,008 332.42 MB
18 3,269 5,679 19,494 24,345 337.50 MB
28 2,318 5,159 16,041 22,862 407.08 MB
38 2,022 3,354 21,843 33,110 955.58 MB
a5t 25,963 81,477 238,734 362,313 6.70 GB
0% 2% Az
2 8
-H
92%

EARANDT 72 ~— I HE (20194E)
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ARloGenomeNet APIFFAIRR (2019FF)

BHAK : 20209548 18 09K40%

KRt

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

o pEmE osee s

4H 1,098 1,956 60,377 60,378 3.56 GB
5AH 1,116 1,876 153,395 153,397 2.04 GB
67 1,019 1,928 44,533 44,538 2.11 GB
7R 1,069 2,026 110,736 110,737 5.66 GB
8A 984 1,802 126,800 126,801 4.03 GB
9A 1,031 1,935 95,662 95,663 2.68 GB
10A4 1,118 1,827 91,788 91,790 4.73 GB
11A4 1,187 2,151 274,354 274,354 32.39 GB
12R4 1,120 2,014 15,155 15,156 3.68 GB
18 1,028 1,785 118,394 118,397 4.27 GB
2R 1,012 1,695 15,701 15,701 5.52 GB
3R 919 1,708 62,805 62,807 2.49 GB
aFt 12,701 22,703 1,169,700 1,169,719 73.15GB

0% 9% = B
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Bl
&

507

420

367

315

305

337

360

383

380

326

380

382

4,462 8,940 288,168

Bl
#

990

807

643

506

746

927

836

614

784

632

561

894

5

13,874

27,371

36,007

21,512

14,998

31,019

21,188

13,011

30,299

5,167

34,486

39,236

RRIDFTPY — EXF A1

274.60
GB

102.60
GB

571.37
GB

182.63
GB

139.60
GB

214.01
GB

168.77
GB

204.41
GB

388.78
GB

272.49
GB

282.03
GB

355.11
GB

3156.39
GB

4H

/db/community/ /db/mgenes/ (2% /<A /db/refgene/ /db/virushostdb/

(B A R) (8 A F) (B NAR) (B A B)

2,056

2,073

2,675

1,503

2,272

2,064

2,033

1,937

3,692

2,226

843

1,162

24,536

EHTHEF © 2020F4818 135510

il

58 6R 7R 8K 98 108 118 1283 1R 2R 3R

/db/rclass/

~)
3.41GB 25 7.51 MB 22 9&'38 18 52.10 KB 331
1.98
6.00GB 8 1.93MB 10 8 6 17.37KB 239
3.57GB 17 4.09 MB 24 10»2628 6 17.37 KB 331
15.30 25.41
agsce 7 1230 7 2541 9 26.05k8 237
1.47 GB 33 5.77 MB 14 4*:4';‘4 9 26.05KB 340
3.75GB 14 4.77MB 7 4}{;1 8 23.16 KB 196
2.87GB 6 3.52MB 9 5|{4'§3 4 11.58 KB 222
342.31 12.23
231 9 352MB 9 1223 9 26.05kB 211
8.94 GB 19 6.67 MB 13 5.{4'39 8 23.16 KB 201
827.22 1.93
722 4 113mB 5 193 1 2.80KB 259
243.59 169.21 50.18
359 45 16921 6 3018 8 2316 kB 577
1.99GB 20 3.77 MB 11 45;,";3 6 17.37 KB 474
38.31 42.85 460.55 ., 266.30
331 174 4285 137460554, 206
0% A%
2B% |
B
72%
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905.59
MB

758.92
MB

785.57
MB

513.16
MB

758.07
MB

409.00
MB

644.47
MB

569.13
MB

435.39
MB

496.42
MB

1.29 GB

1.10 GB

3,618 8.52 GB

/kegg/
(%8 N A

)
4.02
GB

4.70
GB

4.31
GB

4.37
GB

3.22
GB

4.24
GB

4.25
GB

3.15
GB

4.30
GB

5.21
GB

4.30
GB

4.76
GB

648

608

574

870

410

552

520

373

518

577

507

613

6,770 g

50.84

/tools/
(8 /34 b))

72.87
MB

734.37
KB

106.84
MB

706.65
KB

26.98
MB

1.27
MB

53.36
MB

752.97
KB

54.77
MB

1.22
MB

916.88
KB

53.95
MB

266

160

266

135

119

118

127

155

227

135

131

188

374.29

2,027 >/,



BRIOMEDICUS FTPHIAIAR (20194 E)

SEHTHEF 1 2020F4818 135539

it

4H 5H 6R 7R 8R 9A 10R 11R 12R 1R 2R 3R

B pEmE s (e I
104

4H 208 9,490 4.05 GB
5H 105 230 23,830 4.78 GB
6H 93 191 26,290 4.40 GB
7R 84 187 18,841 4.43 GB
8A 72 158 11,263 3.26 GB
9R 93 194 27,508 4.33 GB
10A 98 190 17,696 4.31 GB
1173 84 159 8,965 3.18 GB
12R 85 190 23,569 4.38 GB
1A 93 177 615 5.21 GB
2A 88 177 30,719 4.41 GB
37 96 185 35,683 4.88 GB
At 1,095 2,246 234,469 51.62 GB
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1991 EF(D.-%E‘A” FfEsCER

130

B # B ama B BT (BURER)
1992.01.04 x—/\—j/tz—g—ﬁﬂﬁbﬁﬁﬁu
1992.01.14 1B(R—/{\—T> Ea1—4—FRRBAa(FAK) #1704
1992.01.28 2H|QUANTA #&8% 15%&|CTCIRt S &=
1992.02.19 1B[R—/{—O>EBa1—45—5R5 hU—FER
1992.02.27 1BR—=/{—O> Ea1—~—FIRERAR(RA. &'/ L) K504
1992.02.27 2H|QUANTA EB4& 17%|CTCSARt SH E=
1992 FEDRB SR

B &R HARS A = smna BN (EREREE)
1992.06.02 1H|CHARMm #E&B& 48%&|CTCSRit A &=
1992.11.18 1H|UniChem1.1 E&& 16%|BART L+ Bft BN
1992.11.24 1H|[BIOSYM #EBS BAFEMSRF Lt Al B—
1992.12.01 2H|FORTRAN #EZB& 25%|BARTL A AT FiE
1993 FEDHEBES

Bl B HARS A B s B BT (BRRER)
1993.04.19 18|R—/{—a>Ea1—9—FIAHRBES #1508
1993.04.20 187 —IR—-IFHEZS 328 LEFRFEFT R 5F
1993.05.18 3H|UNICOS #BE 18% AT 8RR Bl—
1993.06.15 3H|CS5EAM #8 82|BAART Lt BRIR  RI—
1993.07.13 1H|QUANTA/CHARMm &4 14%|CTCSAR S &=
1993.07.28 1H(Insight2/Discover &% IZE(SRFT Lt A B—
1993.10.19 1H[UniChem?2.0 #B& 42 |ART LA BRiR Bl—
1993.10.21 1H|FORTRAN/C SE{LEBS 8R|AARTL#t BRIR  RIl—
1993.11.24 18 |CHARMmM?22 #EB(IEFHHE) 11%|CTCSMRt S &=
1994.01.28 1B|RFaA> bY—)LEES 72|BART L BRR BIl—
1994 FEDRBEESSHERE

Bl & B HARS A B s B BT (BRARER)
1994.04.19 1B[(R—/—T>Ea1—45—FIRBAa 568
1994.05.27 1H|AVS EES AL BAERRIERS AT L% WO 7=
1994.06.24 1H|FORTRANEE1L, BB 72|BARTL# G —i%
1994.07.14 2H|UNIX 8% 16Z|HARU L4t i —7%
1994.07.29 1H|[UniChem?2.0 B2 42|BRO LA B TR
1994.09.21 1B|RFaX> bY—) EBS 10&|BARTL 4t kg —T%
1994.09.27 1H|QUANTA4.0/CHARMmM?22.2 &S 15%|CTCSRit sS4 &E=
1994.10.21 1H|FORTRAN9O E&S SAEARTLA EE —%
1994.11.18 1H[UniChem?2.3 B2 1BERTL# G —%
1995.02.17 1B|RFax> bY—) EBS 10%| AR 1t i —T7%
1995 FEDREESSHERE

Bl & B HARS n B sma B BT (BRRER)
1995.04.18 0.58|R—/{—0> 1 —45—FASAS(FA’X) 30&
1995.04.19 0.585" ) Ly NF—IR—ZFAGHAS 212 FREPAFALFIAZERT Bl &=
1995.04.25 0.58|R—/{—0>E1—4—FAsAa(EHEIX) 298
1995.04.25 0.585"J LRy hF—HR—IF B (EHEMX) 78 [REDPAFALFIAZRRT Bl =
1995.05.19 0.58|%v hTJ—2 AP 16&BARTL 1 i —T%
1995.05.19 0.58|UNIXAP9 152 BARTL 4t g —T%
1995.05.25 1H|QUANTA/CHARMmM 5%|CTCS/Rt S5 H—
1995.06.02 1B|UNIXiSA 72|BARO LAt hiE —TR
1995.07.28 1H|UniChem S&|IARTLAH kB TR
1995.08.11 1H|CS3EAM S&|BATL 1 BB —TR
1995.08.24 1H|FORTRANS &1L, SABEARTL EHE —%
1995.08.25 18 |Fortran90 AB|BRT L1t BB —T%



http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1992.html#Ssem9201
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1992.html#Ssem9202
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1992.html#Ssem9203
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1992.html#Ssem9204
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1993.html#Ssem9301
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1993.html#Ssem9302
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1993.html#Ssem9303
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1993.html#Ssem9304
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1993.html#Ssem9305
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http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1993.html#Ssem9310
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1994.html#Ssem9401
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1994.html#Ssem9402
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1994.html#Ssem9403
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1994.html#Ssem9404
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1994.html#Ssem9405
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1994.html#Ssem9406
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1994.html#Ssem9407
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1994.html#Ssem9408
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1994.html#Ssem9409
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1994.html#Ssem9410
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9501
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9502
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9503
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9504
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9505
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9506
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9507
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9508
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9511
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9512
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9509
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9510

1995.09.01 1B|RFaA> bY—)L 22|BART LAt hiE —TR
1995.09.14 0.5Hxw hTJ—2O AP AR |BARTL# G —i%
1995.10.20 0.5B(WWWEBS 13RIt ki — %
1995.11.15 0.58|5°J Ly hF—HR—IHAFHBE (REIX) 518 [REPRNFACZARAT @A &
1995.11.17 0.5H|CRAYW—)L 3B|ERTL1 BB —T%
1995.12.13 0.58|QUANTA-NMRA TS 3 > AR 3%&|CTCSMtt =48 H—
1996.02.14 1H|QUANTA/CHARMmM 18%|CTCSRt =t fA—
1996.03.14 1B|RFaA> NY—)L 22|BART L4t i —T%
1996 FEDEBSEHMERR

B # A8 HAR "N B ama @ AD (GRAREE)
1996.04.19 0.5B|R—/{—0>E1—45—FBsHa 8%
1996.05.16 0.58|UNIXAPY 9%|IARTL A1t BAR FA
1996.05.17 0.58 |~y -2 AF9 DRZPARTL# @A Fa
1996.05.22 0.58|5°J Ly hF—HIXR—FAFHES(EHEMX) A2 [REPRFACEARAT Bl
1996.06.21 1H|UniChem UNZBARTL 1 @A ZFa
1996.06.28 1H|QUANTA/CHARMmM 8&|CTCSMtt =iE  H—
1996.07.16 0.58|5°J LRy hF—IR—IFIAHAS 365 [REPKFALFAZAT Al
1996.07.25 1H|Fortran90 2&8[BARTLAH B8R =)
1996.09.26 1H|FORTRANSE1L 22|HATL 11 B8R 3
1996.10.02 1B|RFaA> NY—)L S&|BARTLAHt @A Fa
1997 FEDEBSSHMERR

&8 HAR "N g ama @ AD (GRAREE)
1997.04.15 0.5B|R—/{—0>E1—45—FBsHa 39%
1997.06.12 18 |0rigin20005:E1L, 12%|BASGIIL At BR Bk
1997.06.19 18Ry kD=2 AP 158 (HASGIT L1t &4 iZFa
1997.06.19 1H|UNIXAPFY 16%|BASGIT LAt &4 a8
1997.07.17 1H|UniChem 10 |BASGIT Lt &A Fa
1997.09.04 18 |Fortran90 4% |AARSGIVL A 1t 84 ZF5
1997.09.08 1H|QUANTA/CHARMmM 62|CTCSMREE & &
1997.09.11 1H|CE8EAF] 4% |BASGIT L1t 184 i8]
1997.09.17 18 |Cerius2 &% 3%&|CTCS/Mt ZH
1997.09.24 1H [InsightIl/Discover&h 3&|CTCSRHt KR BAF
1997.10.16 1B|RFaA> bY—)L 3%|AARSGITL 1t 84 Fa
1997.12.18 1H|MIPSproFortran 0405 =>4 6% |BASGIY Lt {84 Z5]
1997.12.09 1H|QUANTA/CHARMmMIEA 12|CTCSR & &
1997.12.15 18 (Cerius2 &2 2&|CTCS/Rt 22 3%
1997.12.26 1H|InsightIl/DiscoveritF 1%&|CTCSAtt &R BT
1998.01.12 1H|QUANTA/Biodolvmer 13|CTCSMtt B £
1998.01.13 1H|QUANTA/Homologv 12|CTCSRt & &
1998.01.23 1H|InsightIl/Homologv 18|CTCS/Rtt B R
1998 FEDEZSHERE

BE#ER HAR " 7 Z2mnsE i@ BP (BRARER)
1998.04.21 1H|Insightll/Discover&f# 1 Z|CTCS/RHt B R
1998.04.22 1H|InsightlI/Discoverit:FA 1 BZ|CTCS/RHt 2% =
1998.04.21 0.58|X—/{—O>E1—45—FBHHs 22 [REPKFALFEAEFR A B
1998.05.14 0.58)Va>hS0FIA 9 &|AXRSGITL A1 18k 25
1998.05.14 0.5H|UNIXAFS 5 A|EARSGIIL At @A Fa
1998.05.15 1B|UNIXiSH 5 f|AXRSGIUL A 18k 25
1998.05.22 1H|UNIXAFY 5 A|EXRSGITL A1t @A Z5
1998.06.19 1H[HTMLAFS 7 &A|AARSGIU LA 18k 25
1998.06.23 1H|FORTRANSE1L, 5 f|EXRSGITL A1t @K F5
1998.07.17 1H|UniChem 10 &|BEASGItt 84 Z5)
1998.08.07 1H[HTMLAFS 5 2 |BASGIt @A =3
1998.08.12 1B |HTMLAP 3 &|BAASGIt 84 Fa)
1998.07.14 1H|Insightll/Discover&H# 1 Z|CTCSRtt B &
1998.07.15 1H|InsightIl/Discoveri&F 1 &|CTCS/RHt B R
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http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9513
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9514
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9515
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9517
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9516
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9518
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9519
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1995.html#Ssem9520
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1996.html#Ssem9601
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1996.html#Ssem9603
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1996.html#Ssem9604
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1996.html#Ssem9602
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1996.html#Ssem9605
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1996.html#Ssem9606
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1996.html#Ssem9607
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1996.html#Ssem9608
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1996.html#Ssem9609
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1996.html#Ssem9610
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9701
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9702
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9704
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9703
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9705
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9706
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9708
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9707
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9709
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9710
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9711
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9712
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9713
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9714
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9715
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9716
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9717
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1997.html#Ssem9718
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1998.html#Ssem9801
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1998.html#Ssem9802
http://pmt.scl.genome.ad.jp/scl_adm/sclmeibo1998.html#Ssem9803
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