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Synthesis of Novel Low-coordinated Compounds of Main Group Elements
TSR ATERT  WEAIRUL A TSR A B TR LA SR - AR B

ERLEHM

T A OBERIETH D @ EW 15 RTEM O ZHEEALAWIL. T b ORGSR IZ oW
THIERFF =TV D L DD, ZDFEA OISO & S 7 5 I AL E C HUBER #E 7o (b 54 &
LTHLNTWD, Fxld, FERFICHNRMBRGELTH D 24,6-F ) 2 [BEA (R AF LY
L) AF] 7=k (Tot ) <0 Tbt FD ST O EHIL F3 & 51T MesSi A TEBB I N
Bbt K ZVEHT 52 & T, BEMRTVFAT = (ArP=PAr) ¥ AF X (ArSb=SbAr) BLUTE
ALT v (ABi=BiAr) Z G - HEET 5 Z L ICWIO THED L, & DR R 7AEE LI DWW T
HLTWD, Al FBRE BN 15 ForHk o EHIERERLEME LT, KE/MEEETH
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ZEITRkEh LT,
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Ar-P R'=C(SiMe3)3

O 1a: Ar = Tbt R’
1b: Ar = Bbt
BRETHRA

la,b DHFEEZ B L, X MRS 217, 200 FHREEEZH LN L., ZOREE,
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%L, 1b Tid, Z 2D P=P 2=y MNIT v b T @3 L THD AN TS (anti form)
HMETH-oT-, £Z T, ZNHOEEREMEAO T RV F—22 FAIES 5 BRI T, Gaussian03 % H
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J57% Anti form £ ¥ % 0.3 kcal/mol ZETH D Z ENf -T2, T74bb, KARETIZZ NG DA
HRERMERRIZIZ L A L= 3L F—21T e < fifmT T la & 1b BERDEEZE & > TWIZDIE,
FERRDO/NNy X T T 4 — AL DEBRRE VY EEZ BND, BIEZOFEMIZ OV THRFIH T
H5,

SEHR R L



SRR 19 B REERALEMETA — A —a vy Ea—F—5 K5 b)) —FH# G EH

BBz AR BT AW DGR & 2 DIEE
Synthesis of Novel Low-coordinated Compounds of Main Group Elements
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SR CHINE®ETH D . BERLAME L THR - T2 2 L3R ChH > 70, Fox ik, 2R
2 IARPREIETH B 24.6- Y A[EA(FY X F LT YY) X F)L]7 = =)L (Tbt) F&Z& HWT, L
DETAFE, T2 =T L, AXHEFCEYZ AR - BEET 2 2 L IO TR L. Z OfE - 1
BHZ2HOPIIT2 L LB ICZOHRFBEEICOVWTGERL TCE e, £/, 77 L VEKZETS 1 B

FO2E MY TRFZFYIMRYANEFZN)Z _
B A L DR TABIET I, FRER & @“’* %l 'fBIb‘ vessi—( 0
G NEBRDNERNL L 72 il 7L — v IS Bu OC/ Tot= ?}3_%"\/'92
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HICE T HIRA IS L, A XMLy Th 2 Ay v =Ly 5 #5452 %wu
B 5 ApI oo, T 00k AMBHERISIE 1 6 X OBIE 4 TLOERET. 363 o,
ISR ST B % .5 OISR EREA R 7 FLIES & O X B EmiTic X od 0
DRE L7z, ARXFET-E 70 LT IEZEMBVIC 7 D 258 L TE D [Sn~Cr: 3.1214(8) 5
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2 B3PW91/6-31G(2d,p) [TZV on Sn, Cr] level I2T WEN 7 7 £ V& {7, 22 T AIM §tH5E %
ot 2A, AXE L7 v L FE IS HIHEZ Bond Critical Point (p: 0.0269 ea, ) SIS 41, 59
WARBS BIEAMMEERADS 2 2 EBHS D EhoT, £V D (0.0176ea,°) 225, Z D
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Studies on the Structure and Electronic Properties of Organic Molecules
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Carbene @ (deg) o (A) o (°) hp(s)  Tq(°O)

Bu
X' x2 150.2 1.90 133.5 16 120
2 152.1 1.90 (Br-C-Br) 133.7(Br-C-Br) 24 150
1:X'=X2=Br
2 X1 = Br. X2 = | 2.14(I-C-)  140.2 (I-C-I)
3 X1 =X2=| 3 158.8 2.14 140.3 —b —b

a) UB3LYP3-21G*0 000 b0 OO0
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Electronic Properties of Organic Molecules with Novel Structure

WEABYL ISR MEEAR AR TERIER MY

HERE AW

7T — VLY CelZNE ENTZKFE T TI1E, Coo DERIR A AR ORI IS 1T BB WINEE % FE8R
IZBFFEd 5 5 2 T, B NMR 7 r—7 L LCRIHCT&E 5 Y, —J5, A A7 7 — Lo oBEFEE
WCBLTIE, BRI, Coo DAMET =AU BE L @WEEREEZ R T ZERHESNTWNDHLHDOD,
ZOMFEHNIIEF IR EN TS, AFFETIL, 77— LU Rl LI OEREZEAT HRISD
FRAL L TEWEENE SO Cep D Al 7 = A 12O\ T, Z OREKHIMEE I+ 2098 217> 72 2,

MRETNAE ., Hiid. BI OB
KFEGTFHENE LT T — L Hy@Ceo DAl
T =FrOFRAEIE, H@Ce (ZxF L T & o
CH;SNa % CD;CN HCEH S ® 5 Z &I L0 iT- 0= +26.36 ppm
72 15 BN TR R VAT D vis-NIR 3 X OV °C NMR
HIERE RIS E | Ho@Cop DRAEEMR LT,

—J7. H,@Cq> ® 'HNMR % JHIE L7=fEH, N
ST AKEDFDT T F LN §=2636ppm £ 115  usmomsmsiommmmnionsd W

73 : T T e

R 72 RS R I — B e L TRl S e l?izgure 1 ‘3:1 NMR (2362)0 MHz,2 Z CD3CN) of Hy@Cgg? ™.
(Figure 1), %= Z T, H,@Cq’ 2OV THmFHE
(GIAO-B3LYP/6-31G*) &#4T-7-& Z A, KEHFD7r I A7 MEIE 0=28.52 ppm &R SH, EBr
RN E SN, D Hy@Ce DKFSF DT 7 I (12-V 7 ma_XeBd, 1, §=-1.45ppm)
LHEE LT, K 27.8 ppm & VD) RE RIS 7 RO LT Z L iE, Co
D EHEMEN B FETCICEIVEFE LR N LI E IR TR TH D,

Coo DERIR 7 HERPE IR b EE OO 7 7 — L UiFg ik
H@1 ([CELTH, FHEIC LT A7 =4 H@1> ® NMR HIEZ 1772 & =
A KFELFIE 6 =8.13 ppm (ZBLIHI 4, HED Hy@1 OKRFESFDY T F X
DK 15.4 ppm ORI > 7 R &R LT,

(Py=2-pyridyl) _ e s
@12 77— L O EFRETICE A EEFEBREOM TIZE LT, NICS #HE O RIZ
2
FEOWTIRIR L 7=,
ZE

1) Murata, M.; Murata, Y.; Komatsu, K. J. Am. Chem. Soc. 2006, 307, 8024-8033.
2) Murata, M.; Ochi, Y.; Tanabe, F.; Komatsu, K.; Murata, Y. Angew. Chem. Int. Ed. 2008, 47, in press.
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Asymmetric Construction of a Tetrasubstituted Carbon Center via Axially Chiral Enolates

TR ERGERT I om Rk
s BHY
FTrITINETT IV BRPOFESNLFT

AG* ¢ = 16.0 kecal / mol
v — ces
NIRERRET ) T — N EFIAT A AREFE AT EtO{/ ‘‘‘‘ CH,X (R=CH,Ph, X=OMe)
IpoT&z, W RRIRIZT X/ BRofL R D NCo,tBu t» (-78°C) =22 h
LR A AP 5 — b B 7 B R t2 (20 °) < 0.1 sec
A

FACEB SN TREFENL Z 2720 R
72 E OB IR A B LT 22l ’A%E%ﬁa—? L BEEREREERER N OAFIRE LTCH
LT, ERRAT I VBB XOHEELEW A HEICHEL 2 N TE D, IERARMT I/ BRITEES
B 38 R0 2 Al A BR 38 |2 T Ei#i@“é%@%%’bfﬁéo N N2Y) AN ER ULORAN T - R g S R
T— N ERTETT LD, -78 °C R EDRIBRFENLHFATH -7z, Fl 2 IXH MK A (R=CH,Ph,
X=0Me) D-78 °C TH 7t I{bFH3 2 2 FEfE (SEHIfE) ToH D DITx L, 20 °C TO 7 & I (L
HIX01MUTEHE SN, 20X 7 NVHEEEZ BB CTORFRIGICHEHAT 2 DIXNEE B 2 5,
Loy LA, KR THET o FHRIRNICHETT 2 SR OB Lz, ¥

RN 2

I L LTy —fko KOH % DMSO FEEH TR\ Z L2 XLV 20 °C TOARFERALA e 99%
ee CTHEAT L7z, ARINITE/K DMSO H1CHRIERICHEITT 5, ARG HEIMERE T ) 7 — b &k THELT
L. 2OXF I x ) T7— bDOT ¥ I{LERETHK 15.5 keal/mol TH -7z, Z DEEEN S, 20°C TOT &
BRI Z RO D L 01 LT ERD, ZOXI >/ T — MK ZRD RIS T 99% ee PL LA
W % 52 DIk, = 77— NMERGE 10° PUNICIG R 5S4 2 %8BR3 H 5, Blh . Z @ KOH/DMSO
RICEVERT LAV VLA T— MNEIESERTZ ) 7— T D, ZHiI=/ 77— MeETIHHEIN
HART I RHEIEICE Y Ak

S5 CO,Et
THrT ) T—FLFRERY K RYoozEt powdered KOH on ’/2\
g‘; o)X R

7_ 7 / = N— ™~
RICEVAEKTHEE ) T — | _N. DMSO \COZ'Bu N (CHan
RFIL7Y —Dx ) F— | Boc (CHy),—X 20 °C Boc

h 7 X=Br, | up to 99% ee
THHZEICERT A LE X half-life of racemization at 20 °C < 0.1 sec
5D,
S 5m 3L

1) T. Kawabata, S. Kawakami, S. Majumdar, J. Am. Chem. Soc. 125, 13012 (2003).
2) T. Kawabata, S. Matsuda, S. Kawakami, D. Monguchi, K. Moriyama, J. Am. Chem. Soc. 128, 15394 (20006).
3) T. Kawabata, K. Moriyama, S. Kawakami, K. Tsubaki, J. Am. Chem. Soc. in press.



Rk 19 4EEE FUEBKRFACFI T A — R —a v B a—F— TR N —F s

& wEFNA B OREEfRHT
Structural Investigation of Nitrogen Heterocycles
AR ALTEATSERT  WEAIRYLTITSE B AR AR
Kfnm Bz

HrE B

FMAESITEF V7 2B EGER/NERIEEMEZERICREST I JBEAKL, Z0KE
AV T~ —DOEiEEE (~NY v 7 AR EOBAREDOAE) ZMET LMEZIT-oTno, TEFY
VERD o MLITEBELAEAL 2 RSO EE YR L TV DA, ERANRIREHEICE XD
WL FIEREICTTT S, 7EFYUT I FIVNBROZOMEAERNGIETFHRT I N
FOZENTFHEND Z LMD, HEETOT I FIFEERMEORER L O FmEE 2 HEld 55
RAFEORRPLETH D,

BRI
TEFOUT IR AT BB OMmBME L RE LT,

it R

EFRAb A OREREES 1 0ME LN, ThEho T 2 NEAEOMHE (BFE Y OBAABLIOE
F—HNVR=NVIRBREGERE) 2~ BFFA OFREEAOMIL 343.5 E 5 359.5 FEOHiPHIC
HYIFET I REGZFREOMME L) TRVIERRH o7z, T REGETRbbLER I LR=
VIRFEAEAREIT 1.32A 205 1.3TA FTOENHD Z LB N0 -1,

B

BHBAE b S N7 X FEEZ RS L FRINETEF VU7 I RTH LA, T Tk
AT TV MEE 2 I D 2 & D3 D 2NT e o 7z, FERERAY ) FHLEFHRIC L0 Tl S U7 i
LREORE G & RS REES TN L3S0 BHRGERRY TH L Z LB 0o T,

FEF i 3L
el



19

Study on the Structure of Glass

We have recently developed the low-melting organic-inorganic hybrid silicophosphate
glasses, which are prepared by mixing orthophosphoric acid with organically-modified
chlorosilane at low temperature (< 300°C). These glasses are capable of dissolving both rare
earth ions and organic molecules, suggesting that they may be good host material candidates
for optical devices. Because of the low water resistance in the atmosphere, the purpose of this
study is to improve the water resistance of glasses. We have proposed the hydrolytic reaction
mechanism of the glasses using quantum chemical calculations. Based on this result, we
concluded that the hydrolysis is assisted by acid derived from phosphoric acid and/or

hydrochloric acid generated in during the glass formation reaction.

-Si-0-P-

R2SiClz + P(OH)30 ?  R2SiCl-O-P(OH)20 + HCI?
300°C

Fig.1(a)
Si
Fig.1(a) Si* Ra B3LYP/6-31G*
Population MP2/6-311+G**

Gaussian98 Gaussian 03
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Fig.1(b)
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8 jooe
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| > 9
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* \g " >
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35 30 25 20
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Fig.1(a)
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Ra R H
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Quantum chemistry calculations of >C NMR chemical shifts for
the conformation and hydrogen bonding of cellulose

L FETT o FARHE S S SOk

HREEH

e —RTHER ECROZRBICAESNOIAEME TH D & & HIT, BRERICHN L HREMAS
BHE L TREAICIFZE N 2 STV 5, EfR PCNMR BIEIL. ZHE TICS BB — 2 DRSS
HEXE D ELALT- By OREERBATIC IO TR & 28 2 By LT & 7=, ARFZETid, [EE C NMR #I7E
LD SBICEE LWL — A EEICE T DM A S5 72D, FEBRIZ T iRty
72O NMR ALY 7 b n—REED R A — g UROKBREAEE DR E . B
BICLVBALMNCT S22 HME LT EIT-72 Y,

BREINE

AKEETELE—AOBEERTH 5D D-glucose |22V T Gaussian 03 % W TEHLFFHHEZ1T-
7o BEELRI%E (DFT) (2L V. B3LYP/6-311+G(2d, p) L~V CHEdE i b 21TV, GIAO-CHF
EIZ LV B3LYP/6-311+G(2d, p) L~V CREARGERGES Z 3 L, b5y 7 MEZS-, 7ok, (b
7 MBI Si(CH3)y {22 TRl DS TRIEL L 7= CH; fR 38 ORISR E$X 182.4656 & FEHEL LT,

FERBLIUEBE % 0
B-D-glucose DFEEAEIEIZ IS E D 30 9

1 FIZ20 THIBD C4-C5-C6-06 it & -
xR UNAE 300 vy FClEEES & =
. CoRUNAEREE LS RECEE o o E
Bl L, BC ALy T MR A T 8
FREZK 1IRT, g0 gt gg D 3OD ﬁ 70 6
AR A= g LTI RAR—MEME S -
ZHDH, IT, g, C606 a5 6 -8
C5-05 FEAIZHRT LT trans, C5-C4 FEAIC ©

*x LT gauche ToH5H Z & %7, C6 D 60 ‘ ‘ ‘ -10
fb2e 7 Mg, g, gg DIEIZHI3 ppm 0 60 120 180 240 300 360
SomREEL T R LT, Z ORERITER torsion angle /degree

2% E<HEHBELTWS, £ c4 o Figd Chemical shifts of C4 and C6 and energy differences as
6% 7 Mg, gt. gg DIEIZHKI 5 ppm  a function of the torsion angle for the C4-C5-C6-06 bond.
DSOEMEEY T R LT, ZORRYFER
R VL —HT 5, LEnoT, DA< &b glucose Tl MIBED O JRFIZ L DWW % segauche
R GREABENTALEICH DJRTFH g ZHLD & 3~5ppm @l s 7 M5 H%) IXHEICIIHD
NIRNENZ D, 04 38 2 HOKFREE 2T D583, KFEEE 2R LR 0GEITh~ C4
B 7 RS 2ppm ARHES S 7 BT 2 bhr o7,

2 &\, 3EKIZONTH(14)-8-7 Y 2 NG DR L ACKER G ORERDFZEIZ DN T
BEthTh s,

1) JLERFEE. gaRk HE, B 5lE
2) Horii, F., Hirai, A., Kitamaru, R., Polym. Bull., 10, 357 (1983).
3) Newman, R., Davidson, T., Cellulose, 11, 23 (2004).
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Quantum chemistry calculations of *C NMR chemical shifts for
the hydrogen bonding of poly(vinyl alcohol)

= TS T o i S e 2 S

TRLEN

A BCNMR EIE, ZhECRY E=A1 7 a—/L (PVA) [EASE ORSEMRITIC BV TR X 7
BN Bp- LT & -, ARFZE TR, BER PC NMR BIEIC LY & 513 LU PVA OKEREAICEET
BHIEREEHT-0I10, BOCNMR LSS 7 b & PVA OKEREAS L OBGRE . &S EtEIc L5
NCTHZEEEE LY,
BRIt

AREPE L PVA O = E(RKIZOUVT Gaussian 03 % W TE AL E 21T - 72, B ETLESSE (DFT)
(ZX V| B3LYP/6-311+G(2d, p) L'~/ TG A b 21TV Y, GIAO-CHF {£(Z K Y B3LYP/6-311+G(2d,
p) L UL CRERERGE S 2R L, (L% 7 MEEST-, 7B, L% 7 MEIE Si(CHs), (22oW T
[A— DA CTRIF L 7= CH; pR 35 DRGSR E$L 182.4656 Z JLUE L L7=,
BRBILUBE

PVA O all-frans YRHED mm = =RICOWT, 250 OH D FNEFN D FPKEBREEZTEKT 5
X CORMADPRLNAZKL DL HICEHE LR TRt L, BClbs 7 FEE 24T

- (@ b (¢) Fig.l

Sie, KEREANE—DFHMZM K 1 (a) & (bITH, AFBFEANRBENNEDE LR DX 1 ()Tl
Hod CH fRSE (C4) Db 7 RS dppm (KBS~ 7 b LTz, ZHUCH Y3 2 305813 PVA C©
TR S TR, £, RO —BIKO OH £VKEHBEEZ —D2DRHED H DAL KHERE
EEELRNVWEDICCORBEDRENAZK 2D X ) IZHEE LI-IRE TSR L, L%y 7 b

- (@ (b) - (©) Fig.2

HEEZIToT, K2 ()D%hE C4 D77 MR b BT 7 LT, X 2(a) & (b)DIKERE A
B —ODHIHHERE TIIRI IO BN R D=2 CADILEFES 7 RS 3ppm FRE R R 57, Z D71,
BUE S BIRICOWTIHEIT Ch D, Fio, MEHAIMEORBEIZ DWW THIFTT 2 TETH D,

D) JEEBFIESR - RN R, R EwE R GhE
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C-C

Hydrothermal C-C Bond Formation:
Chemical Evolution from C2 to C3 Compound

1.
C-C
200-250 °C C1
C-C
Cc2

2.

2.5 mm 4 mm

225°C
H, BCNMR
mass balance
3.
225°C
(eq 1)

(eq3)

C-C

C-C

H.O

(JEOL ECA 400n, 400w, 500w)

C-C
(eq2)

11



CH,CHO + HCOOH —*<, CH ,CH(OH)COOH @)
CH,CHO + HCOOH—— CH.CH,OH + CO, (2)
2 CH,CHO—— CH,CH=CHCHO+H,0 (3)

100 —

o5 0.3 M CH,CHO

0.3 M CH,CHO, 2.0 M HCOOH (8 h)

90 0.3 M CH,CHO, 0.1 M HCl, 1.0 M HCOOH
0.3 M CH,CHO, 0.3 M HCl, 1.0 M HCOOH
0.3 M CH,CHO, 0.3 M HCI, 2.0 M HCOOH
0.05 M CH,CHO, 0.6 M HCI, 2.0 M HCOOH

C-C

85
80

BEODEED

60 —

40

Product Yield / %

(eq 2)
Cannizzaro

20
55;;55 o EE

Al

Lactic aud Ethanol I Croton- Acetic acid Acet- Mass
aldehyde aldehyde balance

Fig. 1. Product concentrations of reactions of acetaldehyde
with and without HCI and formic acid at 225 °C. Reaction
time is fixed at 2 h except for the experiment with 0.3 M
acetaldehyde and 2.0 M formic acid (8 h).

225°C
Fig. 1 03M
(2.0 M)
75%
(eq 3) 70%

Cannizzaro

Cannizzaro

( ) 6
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Free-Energy Analysis of Molecular Binding into Lipid Bilayer

1,2-dimyristoyl-sn-glycero-3-phosphatidylcholine (DM PC)

DMPC z DMPC
z=0 z=0 z
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CHARMM PARAM 27R 25°C latom

3 2] C
50 A 25A : f
DMPC 2=0 5A _ 01 s
g 1 i
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_ 3 4] -

z=0 5A Sl —O— CO i

] —o— benzene C

YRR ©] D\@/EF‘/ =7~ ethylbenzene |-
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[ | 1 | VAR VAR V] bulk
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Ll Fig. 1. The solvation free energy Au in the
membrane solution. The error bar is
—V expressed at the 95% confidence limit. The

bulk denotes the neat water.

Vi
Au  Fig. 1

v Ay kBT

DMPC
Ay DMPC
—IV

1) Solvation shell dynamics studied by molecular dynamics simulation in relation to the
trandational and rotational dynamics of supercritical water and benzene
K. Yoshida, N. Matubayasi, and M. Nakaharaa
J. Chem. Phys. 127, 174509 (13 pages) (2007). also selected for the Nov. 15, 2007 issue
(Volume 14, Issue 10) of Virtual Journal of Biological Physics Research.
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Dynamics of Amorphous Polymers

HELEHM

IS F O E B Z D L&, ZDIH T AEBBIR A EE T 5 FUTIAT R, TR 5, @l
ROV RS T (TR T 7 AEST) TEH T AEBETEOMER—FRE BT 50
LbThHD, AFRTIE, @D FOHT AEBBRICER LT H T, L0 FimiRERE RS 720D, B
FeEHEDTND

AT

Fx DT N—TTlX, EIZEGFOH T AEBHIG % JEmMEFME 7 BEL TR TV 5, BiREGELRI O
wm%ﬁw\%@%ﬁi@@@@ﬁﬁ%%ﬁk%ﬂﬁbto%_\WL B TR OSE2 T T A
BBl L O 7 AEBEHRICER LT 2D T 72,

S

=5y 1R OB EGELANC 35 1T 2 IERGELIRE 2 T35 Z L2 L0 . &0 Oy ERBEM<u2>%
S L 72, EOREE. 200nm LLTF OERRIZBWTIL, BRIEORBU IZHEWIES B BEM<u2>BN/hE < 7%
DI ENRALMNI 0Tz, EBIT, FEH T ARG A —2 —Z P EEL R E K0 3t L 7=,

B

FEANZLENT XV Z OJFURN, @y R S R ORI TE D IEFIGEBEODRWEBIZL D LD TH D
ZEMGM ol SHICHEDOFDOARYE—EEIEN T AT A =X =10 L, EBEWEOKWEN
~18nm CTHAZ EEHALMT LT,

TR L
2L

2 i X

R. Inoue, T. Kanaya, K. Nishida, I. Tsukushi, K. Shibata, PRL, 95, 05610 (2005)

R. Inoue, T. Kanaya, K. Nishida, I. Tsukushi, K. Shibata, PRE, 74, 021801 (2006).

R. Inoue, T. Kanaya, K. Nishida, I. Tsukushi, J. Tayor, S. Levett, B. Gabrys, Eur Phys. J. E, 24, 55
(2007)
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Effect of Additive Agent for Crystallization Process of Poly-lactic Acid

PLA
PLA

CSsD

CSsD

2008 [6]
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Simulations of polymer dynamics and structures

BEIBMLFSF VA Y — W

HREAR
B OME, & UK ZRD 55 FEREZRD D120, FROFEFEZHEL TV 5.

RETHNE
Linux, Windows, MacOSX 72 XTI CIZHEBOHHEEDa—FK (CTFul L) %, B
HID T AT JTx LT & R AT

AR

U NA IR Eie S, =— FLETINTZDN, ETERS/MMOT AT ALEEL BroTEH
D, FEFATHEENREICELS, D EHEBEIATO SCL O Y AT AZFBIRO 2 — RIZFAHA T
RN ER oz,

B8
R ZeEHI L T v a v R To AEgE L E e T AR O A Y OB e E ORI

PEORER B2 EHER S D, B AT 2BITHROBRIT OB Lz,

HE 25 SC
VAT AERA L EEOREIC L DT L

ZE L
Yuichi Masubuchi, Entanglement among Polymers KOUBUNSHI 56(6), 412-415 (2007)

Kinoshita T, Sohya S, Kuroda Y and Mausbuchi Y, Dynamic viscoelastic measurement of e. coli

giant DNA solutions KOBUNSHI RONBUNSHU 64 (7), 458 —463 (2007).
K. Furuichi, C. Nonomura, Y. Masubuchi, G. Ianniruberto, F. Greco and G. Marrucci, Primitive
chain network simulations of damping functions for shear, uniaxial, biaxial and planar

deformations NIHON REOROJI GAKKAISHI 35 (2), 73-77 (2007).

BEVAE—, B RE MR L 1 Polyfile 44(523), 64-68 (2007)
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TR FERA RO EAHHE OIFE

Study on electronic structures of organic molecular aggregates

TR EAIERT & H5L5

L I

VAR, AHER A W33 7 (OLED) BER S, M7 2 O A2 —0 K3
FRCIZIANT TP RS IS A D 72 & ARERR 7 OME L BIE L T, 2 DA & 72 5 A1
KOS ESERMERBEANFR SN TND, R TH, AEREEROFERIT, AHEEERET

HFCOEMOEZBET D 5 2T, RERYEETH S, AEPEREFICHWOND 5 TIE

DTEBREL, EMICHEERZHETDIEIRERFE IR IR PND, ZOXHIRIEDND,
AEEROFERZHET L HERNONERINLTWD

Reis 5135y FHliE | %d%\%%%%$@#ﬁ%ﬂi\¥@ﬁ@+#%*®5AP%7w%
ERLE (12, 77X LT v b TRy PofEa%EIk{Ib/KSE (CPAH) (IZx4 5 AP 5
NOFEMEIZFEREE B T 5, LrL, ZOFETIEIOWBREAEEITHRE - ~E 0 IES
T8, BLE DRSO AR T 2 L OSRRROENE TEMEICHIEZ TV D LTy, ASEFHkx
1T, 2O X ) MEEM A G £, charge response kernel (CRK) £ /L [3] (ZHD & 5 —JFEIC
GG TR OFIFERZ R T2 HIEERARE Lz, ZOHETIE, RrofmsEs iz,

SNBSS 3T D 4y 1o A R T D SR 1A & D MM O b E LRIk 5, 2oz &
D, ANBELGCKRT HINE Z IR RICE VIR DTEMESE T2, AFJETIL, CRK &
TNERBUETTHE L OREBICEA L, SO itEEE ZRE S i L, LT, 4
T-NERZRET D HORY 5 EFFEICHWD REMEORE S 2BRT L,

RS
DA EERT DA a WEFERT VvV V, 0 EIZENNTZ L & O Schrodinger H 2T

JEEBA IV b =T Hy L EERT VY v V0 & B EEE A VT,

(v, L}'>+m§<w i, | P) Y, = E(P|P) (1)
ERED, (1) REROTHONDEBHEEN S, T a OB g, 1%
q,=(¥[4,|¥) )

ERooND, TIT, ERT Uy MKV FOBRMAMNEED X I ITEMT 20 aRT
charge response kernel (CRK) K 1%, g, % V, Z H T,
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oq
K, =|—* 3
ab (alfb\] ()

LEFKTED Bl Kpld, HTHHET VY Lagd .
atom

= _zKab aa /Sb (4)

R HBRICH D, ﬁ(@@nhiﬁ¥WﬁT%U TfrDak pid Einstein OFFIHIKINEES <AE:
BOT N NEER S 2R T Kl 2) NTKRD g, % V, TEIEWS T 5 2 & THRLAD,

fiin D 20T | 2T DT a LOEM g, 13, K ZHNT

atom

qllcslo + Z Klab ib (5)
TRED, @IS FHORTF EEHTH Y, ¥, ITERANOBHERT >y L ThH D, Vi

D S T2 L DEFERT VX L EANRES ESIC X HRT vy v oFfnE LT

mol atom q "
J

+ESy ©)

‘ a aia

DEICEED, g & Vig 1T (5), (6) ) self-consistent [Z725 K H1ZKD 5, i ~DIEES
ES OFIMOAT 8564 2 8 7 LB 2 (5) Ahbenzing, (EX), q,(0) &koniz, on

HEHWTHREGDFHEET Y g3

mol atom

Z 2 (q,a (Em) Qia (0))rﬁm

+ iecell _a EeXt (7)
cell a

DEHCHRED, Ve (TN DEFETH D,
U EDOFHBEEITO -0, SFHUEFHAE Y 7 F 7 =7 GAMESS @O Y —AZA=a— K&z EX#z /-,
AR EAER BI%IC B3LYP % v, - EOFERTIT Breneman charge fitting [4] 1512 X U kD

:501,6

gaﬂ

Tl Kap B LTz, RO g0 L K 20 R (T)OFNIE Ewald 10 X 0 5H5E Lep% kK

oo 70T U EEEICIX Fortran77 & W e,

Tl e & Z 8

9, KR 6-31G # VT CRK MR L, ZHUCEASW T FoMERT > VL EFHE L
Too FBATDINEY A b E2LRA EICEE L7207 /L (no dummy site, NDS) OFtHFE R 2R 1
VR, P EICIEE T M OT Y Vo DIEIE 0 Lo TWD, ZhixF 7 & Lo
m5F CTédh Y, NDS 7 /L CldmFFEICEE S MOEMOBHZRTZ LN TERNZHT
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Ho, T T, M IRT I, DFRINCHY IR ZBE L, 51 BEE T OER OB
ARk TE 5 X HIZ L7 dummy site (DS) ZEA L7, DSI I, NEEOH.LIZOH dummy
site ZRLELTZET /L THY, DS2 IR TORFFFDO L TFICRELIZET LV THDLH, ZNHD
ETNVOFFEERER LIRS, WET/LED NDS BT M Tap DNFEBREEZ B FFBLL T
W%, DS1 & DS2 OFREMEITIZIERICTH D Z b, UBOHEIL, ftHEa 2 Foffu DSI
ETNTITo T, BB, oy DEREIZHANI V0L, HBEBREN/ NS WD T, L RE7
R E HVIZ LY X< —FT 5,

0.1 nm

DS1 “ps2 °
1. 7% L D5 mIME dummy site ZFliE L72, DS1E7 /L& DS2 E7 /L,

F 1. F7E LD TFHMERT VL0 dummy site DECEIZ X 2 FHEEO (L & F25R
i, oy, oo, a3 1345 EBFT RO Y. 7 1V TR a3,

an /10" Fm? /10" Fm® a3 /10" Fm?> 7 /10" Fm?

NDS 239.03 174.49 0.02 137.85
DSI1 240.26 174.64 45.36 153.42
DS2 236.77 173.59 49.33 153.23
experiment [5] 247.01 192.48 133.52 191.00

B ERT o VL OFHRR R 2 £ 2 1R, — RNV S 12 BRI 6-31+4G(d) & HIv
TRHE LI ERME L U 15%IE E/h &V, 2k v K& REBEREHETHD 6-311++G(2d,2p) T
W, RFREEIEERIE & S%UIN T L7z, Z0Z b, SEEICHEREZHET L1011,
triple zeta LV ORRJEEEDBMEBETHLZ ENmNDH, LL, TOLHICKE eI EBEIT
FHR X M3 EWZD, BHEEERO X O R RE R FOREEICEAT 2 DI3EE LV,

% ZC. fxilt Benkova O35 DFEEMIMEE 2 51 H 32 72 OICHHFE L7 SLEBI% Z3POL [6] I
HH U, Z3POL (ZHEMEWGE 2 A F CEBEICHEMMEEZHET I ENTE 5,
Z3POL \Z X ZHHAEIX, 77X LoD c M CERBREE 0T 10%E KEVWE DD, <
B UAZ 2N T 6-311++G(2d,2p) & [RIFREE D FHRFEE CHRIRIEZ B8 L7z, 24X, Reis 5D AP
T MIILET 23 AERETH 5,

ERR.5)

ABFFETIE, MR COWE S T OEM M 25 R 212 OICFE S CRK E2 A
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EAICE A U, A R B E R Of & L TRUBr T 72 LrofEizin L, chabo
DO EROHE LR AT, £, FEH FICEHT 27292, dummy site Z3EA$5 2
LT, O FFRBEE G OSFIMET Y VR EERTEDL LI L, ZThEHWT, &
JEBIR A ZE Z o3 D, FHERE LEHR 2 X N ARG L, SFEREEICR b Lo AR A
Z3POL THDHEHW LZ, 2D LI L T, CRK EFT/NVOFERGFHEICKT 246 A2 MR T
&7, A, L0 OBEMIT OV TEERZITV, CRK BT /VOFHERE LR L TV T
ETHD.

# 2. A TR OBFERT VL OLEBRIC X 5 EHEEOLL & EBE & D
J:t%.zo Eaas Ebbs Ecc 01%%%%%@ O)%”?%$\ g quzi@@%%’$%i§‘a‘o

clock time /

compound Eua &y Eec z S
benzene 6-31+G(d) 213 244 2,08 221 4127.9
6-311++G(2d,2p) 247 253 240 247 13371.0
Z3POL 2.51 2.57 243 251 8633.3

AP[1] 235 269 235 246 -

experiment [7] 238 271 240  2.50 -

naphthalene 6-31+G(d)) 229 277 3.08 271 -

6-311++G(2d,2p) 263 3.05 3.18 295 -

73POL 2.64  3.11 3,55 299 -

AP [2] 2.55 3.01 3.31 2.96 -

experiment [ 8] 2.65 2.87 3.21 291 -
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Computer Simulation of STM Images
BET /AT b RA &

TR EN

AHETERE S OREERIEED —o L LT, T X FIEE LIENDFERDH Y . Bl E 22 5 BEIRORK
TR L CHEREORESBEEZHE L T RIETH D, ISR ORRE 2 H3 2 72012138 E
WCHET L8 - ERIFEFICEETHY ., ZOH-BEoT2FiEE LTESR b /L BMEESTM
ERSHDH, LrLens, BonsBiT, B FORKRE KR LSO TIEAR, EF#EEhl
Bex I EWAESE L, RSN CHD, T2 TR MHMEFFHEICID VI 2 —va v &21T0, LV
EFE7MGIRIN A R A D & & HIT, HERRIEEO Y I 2 L—a U ERBRT,

BRRTNE

TMSBTQBT 433 AL A58 RD—>TH DM, T OMRER ST b TRy, AR5
TIXZ 7774 FO00DEZ IR E LTHY., 4 FHEOBEMAQ-7 na)r 7212, 1,24- ) 7R
NP, 1,2-V7maaxXrPBr, 1-F4 7 FARC B )N bdEL SRS, MEEZRE LI,

R - BEE

4 FEEOFEN O ZN TN e B2 5 2 RoukEd O STM 031G b iz, HREIC K > THE b E 71
WA BEICANTHBBEDORNEITo7c b 2A, 4 FET 1-7nn 7 X L E2BR< 3 FHOUE
XM BI2 TMSBTQBT & #6035 LT 2 otk A R L T D Z E MR BMnE e odz,
TMSBTQBT 1385t U CHREE 2Bl Z L TR O, FEBNCRE RS FALIIFEL TR & &
oD, —H. WEIZH L TR AEERZE Z 3B G AFTE LWy, D 550 KB
A1 12X > TTMSBTQBT 7 T OB ZEMN B L, 2IRIEDFy NT—V 2fEol B BND,
ELHICR L THIRERRIBE 2R o T AEERPFE LW T & 23, D 2 RoTHE s »
BonRKEEZOND, ZHICE L THEMMBRICE DV I ab—ya VEARNT TH 5,

o3 nm

b TMSBTQBT 43 7, STM (5 1-7 v 7210, 1,24- ) 7oy, 1,2—
sy, 1—4 7 FAREY)
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X-ray Crystal Structure Analysis of Proteins

FERREACEMEGERT M

[ & BHW]

HIERFZ I ORI 5y O =13, @I, W24 CLULF OB CEDOIL T\ D Z Enh | HIEREREE
IR TELETHD L VZD, (o T, BHOLL LT ERBIESCEA AV ER EOMOBREIZY
WS LT AR DS TSI AR U, IRIREREE T CAEF T 2 72 O10H 4 DIRIRIE MRS &
APFEL TS, ZIOORERITMEREE FCiEtE2r~d—) ., 3 0 CMORECTHLREAEICKRIETH L
MORFRRZRTHEEZ A L TV EEZ BILD, MR TR CORREEICHHTE
LG, ZOERRWEIEZ SN T WD, BT DFERBREE~ D E 2 ST 7> & FR$ 5 72012,
Fix 3 HDEEF D720 T, ARFZE TIENAD(P) AR AFIRIETE R R 2 x5 Z Llc Uiz, Zhidfx o
BEREFR L TEEMIEN TE €, 2N E CICHIREHRERCHEIBE R L O EIRE B ROBZE
FESBIZ DWW TITRE IICHIFZE STV B 08 (RIR B8 H ORISR O 4 THEIEORERE D B O T2 3B IZ DN T
WFFREN G0 TWRWINE TH D, ZD KD RBLUEDDIFFExIGE & LT, BIfifEAK ) & B S 7= it
A YFlavobacterium fridimaris?4EPET 5 U o Ik FEEESE (MDH) 2352 SI1C L7z,

MDH X NAD(P)+Z#fifit 2 £ L C L-U> TN OA - afEfR ~D A SO % P g il D% 5 C, 7
TR IT DM AR E L CHRE DAY RITAATET D, M., MIESCEEZAEWDBREx D MDH 73
RS, ZNDDOBIE -1 - AL AR RS L FPHICE > TaE& D, MDH (34 VT ~—lick»T
£K MDH LUK MDH O — > ORNZ S FES D, 2 TOBEAEWE G TeiaE DA, MDH X &K ThH
HH, HLFREAYCIHNAME D MDH (X347 7 IRRE T ER TH D, MEREREE~DOEE DO IEIZ DT
DN T 272010 MRERERER IR T 58 2« OAMHHO I K MDH <° &Kk MDH O A% iEn
RESIL, FIRE D MDH OfIEE LIS TND, ZOFER, ZIHO IR O @ iR B~ i IS O fig B
WZBWL, 222 Z0OESNHLNLH, KRB ~OBISEIC B T 50 7RI >V b E B3y
o TR, T, 4 Aquaspirillium arcticum 3D — &R MDH ORED SR ESIVTNDD, I
VT RO T EAK MDH O IE IR ES AL TR, ZhH<, TUER MDH 1347 = MEFE RSO ALE A
F NI =228 WT &R MDH 5L bihs,

[FRFTN A

ARFZETIE, B SHBES -4 % Flavobacterium frigidimaris KUC-1 Hi3kU Tk 4 5E
(MDH) ZX 812952 L EC LT, ZOREEIL, 4 H £TITHF7ES 72 MDH O WG Feb I RIR CIE A FF
L, BUTIRO N R ER M- n R CTh o, ABERIL, BRI @R EEZ/RL, 40°CTO YN 3 43 Th oD,
TR RS 311 OV T 2=y MED D72 D5y B 33kDa X 4 DI E{AEESE C, o> MDH LitigzL <7 ml
VETNER = DOFINDTRN, AR O XK S T IZ L0 SR IE A DL A EESRE OIRIRIETE
BEE i T e A RN N B

[FEF & B4
fEmm IR T Ry TR RIEHGEIZ LY 15 C T To7, LAMERERT > E=" 2, 5%(Viv)MPD, 2mM
NAD ' & ¢ 50mMZ = i N SRR (pH 5.5) D PEBAIIER IR 500 1 (2L T, 8.5mg/mij EE DFEFE
17 2 u V78R A S HZ 828D 2~3 H CTRck 1.1 X 0.15 X 0.05 mmdD K E XDk L& 157-, AMDH#
1%, ZEMIREP3,21, #1-ESka = b = 147.8, ¢ = 165.1 A | FERIFRHAL T EAMDHS) 7 LIEE Tet, DT>
2. AIREZRIRY O @ 3 iRRE COMNTZATH T2 DI, = /LX — R SR SRS P B A & R 2 A S0 T U
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B ZE MR DBL-5AEER 2T — a0 Tl 1.000 A DXHEZ FAVTIT-7-, 0.35 x 0.15 X 0.05 mmo i i
% 30% (V)7 Ut — L E2E IR R P IR RIZEL b & F Ay L —7 12y LT MK
IR 100K CorfiEhe 1.8 A ETOXMREITT —H# & UNEE LT, FIHINABOWREILT 1) T AN y/r—Y " CCP4 H1D
MOLREP# FHU Ty T #1E TIT o7, MDHOD b 1 1 e, B | 8 a2 | IR RO o
DEEICRESNTWD, a7 AT —Z N 7SIV TODMDHOREE DY D | ARFIEIZ B TRt Ged
THHDITEHEDFABIL TODEHIFRFS LS H % BE AT 245 HRMDH & & IR B FH RMDHO 2~ 7' KMDH (8
[ 46.6%) DREIEIEIE LT T MEEEZEEL . 7 2=y b 1 &y FEBROV—F T L ELTHWS
ZHZEY A oD FIEUERE S T EEOY—T T L ELTHWAZ LI D 4 >Ofpt—9 51
DDEBINRRE AT T, FFONT T A—Z—BAEEHIET MTHEL . MRS 21T > TN R A T
ELT, HIZET =V AR, BT WL, IEREL, MAHHREO VA7V EEERELSIORT5E T
IR, B2, L8 A MRAEICISIT DRIEIT 14.6% . Free-RfElX 16.4% CTH -7,

L5 H 3 MDH O DY EAARSE X, oo 7707 sk U B E L RIRR IS, 280 — BR8N E25 &
REFER T D2 ETHIRTND, ABESE O 5SS 200D 5 15 - 47 20 H Sk DU 2R MDH 0 37 (AR & i
L7zt A YT 2=y MM EERICBWGEOR AL, 7 2=y MNAF L RT —OIIZ R DR
BT RSN T2 VT 2=y ME DA Z T —DEATHHZE 72 DB LT, OFESE Tldid—6410
Y7 2=y MEAZ L RXT—=RHLDIZH LT, KEER TIE EST=LBoN T, T, 40D H 7 2=y ki
AL T FEIRT DB LR O A FHED R/ NS oTe, THOZEF, KRR T 2=y
NMEFE BEAER 255 52 LICIVKIR TIEMEAZFEBLSE TV A EARIBL TS,

RIR R ok U o TR/ SR 38 O MU B A7) -
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PR 19 R AALFAIET A — S —a B a—% —F KT b =R &

B e BgRER L OMUCMEZ AT 2 A SR EWIZ L 2 kIERE b7 OB
Development of new synthetic reactions based on organometallic compounds possessing

new functions and reactivities
Bt R TR R T E R o & — R SE R RE LR AT IETR

EREEW

ARIFFETIE, ZHERBNCIREE & 2 G R I H & AR E FIREE & 2 BB &R LR
HAf - BT D EA SO &2 RGH L, AR & o TERMICEE R RFBEIRA2IE T
2 b IR bR SR — PR B AE B ARG DB FE A B L T\ 5. BERAE L & G R ek
D& OBRMHAEER %, 2o E2Mid 5B cRKEN F2EREZ ETHIETS Z &
WELOKIEEZEBIEHTTOICMETHDHEBEZTWD, ghafillt Lizrsaxh vy~
U» VRIS R RIS ZED TEBY, Lol TEETEDOR R LTE - Wiz k-
THUBRIRO UGS E 2 R TR 2 W< DRI L7z, ZOB\RRITHIW T, X BG ab A & i
W7 — 2 =206 OFf 2 OF SR DR EE @ A RIS 2D 5 2 & TR
PR OGBFE S AIEE & e o 7.

FEREEBE

BEREMEA Y FICB T2 T ) =V EREROBEEMEICOWTIEELHNLET
BV, AR L WSS A M EE L 9% Ullmann &R0 5, @EEAREMLLC L 5IRF
REMETTOI ATy 7Y T RIG~DEFIEDBEATI Z Z 30 FIZ EDORMICHEAL TN D.
= TR T Dy MMl A WD Z LT, FEREY TR T LROSHIN SR T S H
ECEMERER T HRERILAEY & FH B REFHE OB TOIEIHRE T U — /LGRS
e (K1) L —0, FRRRAEER-GER a2 v 7 o TS & BRAEETIT 9 Z
EIERG TIE W, FEBESBILAVE LB LS EEKREFAR LORED v TV T
DT LA DOIERHE T U — VORI 225 (K 2). 52, Cahiez b 2
TZoWEZILLSRAL L= 7 b a2 kAl s L CHWEEEESBILEWIE L
DRED TV THREFE Uz, ZHUIRHRET UV —VEOE R ERIETHD.

Knochel b 3 I5AIRAISISA] & Gt " i 2
SRR vT VA EROERAI, Er (O O —— O

Drug intermediates, LCs,

Fﬁrstner % /\5; 3 %éﬁﬁ/\ s /7: :/'ﬂ:% ;—Z )EH I/ N X =Cl, Br, I, OR, NRy, SR and so on OLEDs, Electronic materials
. i-El PN /_ . o] N \%/_ Pd catalyst B(OR), Suzt_xki-.Miyaura
717/7!:1&\— \*RE/‘J cﬁ&m;{jj v 7 ) /7 753L'fT ZnX Negishi
SnRy Migita-Kosugi-Stille
THZEEWMEL WL, KRR EE e SiRg  Hiyama
Ni catalyst MgX Kumada-Tamao-Corriu

U— )Ly 77U o FN@EIREIIZHEEST L 7= 51X Biaryl Synthesis via Cross-Coupling Reactions
HEITHDH., ZOL D ICHMEI S\ EFRERILEY FrCHK~ 7 2o v LMEEW)
DREHD Y 7V PETT L2 EICEALTE, SRPICKREDHFIET DAE~ 72y
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DFRF & SRR K> T7 — FMEERBIOHRBIANTER L T L E 5 OB ARER 22 MER &
Ezohd (M3 SombiE B L e 3, 1MzHRAL T8, =2
TiX, fEEATERACH 2 ek (X = C1) EARFR~ IR U LMeEW E DBRARH I X
U7 — MEERERICE > TT T 7 U — b8 (1D BEH R 1 23428k, 51 &t < & ik
Ik o TR LIRBED SR (1) 7T— FER 2N AERTHEEZBND. TR, v T %
LEOBREE & BIZHEEBR A v T A (ArYY) Oz g5 &, MU T U —/18k
PR3 ~LBD (Z 2 CTEAAL T L 23 Ar! O TH 8T — MEERDB RS ND). 37
5 DR ITTHIIEEI LS B R B IE Ar' 38 L O Ar? OPEE ISR AE T 5 DN AR FERING & & %
b, ZZTrsmaAR Ayl U IRR S

5 R .t _ Figure 2
REN YTV T RIGHHET H & FeclyTMEDA
N or Fe(acac),/NMP 15-25% yield
L h. CoEERE~ 72w AREHE] Oxor e as
DEEDH ‘)70U V&}imk;@c\t(ﬁ@/\ X =Cl, Br (1.5 equiv) < 20% recovery
30-40% yield

0 A AR HEST USSR BT ArMgBr Homo-coupling predominates with Iron-catalysts!

N S — o N > FeCly/TMEDA; Nakamura et al. J. Am. Chem. Soc., 126, 3686 (2004).
Z)) Eﬁkﬁﬂ é — gf %) 7 " A jj D4 7 U v 7 Fe(acac); in Et,0; Hayashi et al. Org. Lett., 6, 1297 (2004).

FeCly/NHC in Et,O; Bedford et al. J. Org. Chem., 71,1104 (2006).
5 N J . Fe(acac),/NMP; Cahiez et al. Synlett, 1199 (1998),

}im OD:@E?R r$ % {&T é ﬁ z) Cl: iﬁ 6 . Furstner et al. J. Am. Chem. Soc., 124 13856 (2002).

e 2 1T Pk Ad R AT BRAR & B AT
LICBELT, MUEMRAZ Y —=2 T 5{Tolct 24, fillflt: LC7 vib#kz L TR T &
LT NM~Tafag 7Yy 7 I3~y (NHC) BN T2 HIWTERRZ, 7 a2y 7' v 7ROk
DEEIRATETT LIERIHRE Y U — AR EIRTROND Z 2 /A L. K4 IRT &
INHfER B L p P A TR AROSH (2.5 M&E) D7 uRTy 7Y TR
WX, 7 o AbEk (T11) =7KFn% 5 mol%% fbiERTERIA L LT, fix DA I XY U U LEB IO
AIXY Y =y L% 5-15 mol%, NHC EEALFRIBRKE LTI L7256, EHOATLE
7 = =V EERINICE 2 5. [FRSIE NHC BN T O 288 < KTF L, Rfafnilo 1Pr-
HCL Z# WG B IR BN, GBSO AR & HICKEMEILLTLEN B A v
TV T AERITIRINRICIEE D, OSRTICHE L FELEO RN T2 = VR AT 1
ZRBEAL & LTINS 22 & C, SO IIEN S D RBREMI XD Z ENHEKDL T
IR BT 5. 2Rk LEaFA o SIPr HCL % W 780801, Sm A3 < AliBh B AT 7- 72

LTH 60%FE DR TERM IG5 Figure 3. 4 Ar'-MgBr o ®
. Fe''Xs ——— [Ar',Fe""T” MgBr Ar-Art
N%. & 51T SIPr HC1 OFSIE% 15 A-Mgar 1 homo-coupling
mol%~&LHEINT 2 LB AHADAF L E
[Ar‘zFe'Lf9 MgBr
7 2= )LOINERIT 98% F Clal L3 5. 2 Ar'-MgBr Ar2-y 2
WY N - Ny e
BUKEE 2 LT 35 U U MO vy
XNT=F kT N T TG e R L — L L Ar'-MgBr
5 ¥ ] L
D LA E T 5. Ao Art-FelAr Art-Fo
A 2
E 7=, NHC BRRE T D2 b oo B L o N
3
%_l% W7 :/V%VG 3?) é LIZ\E 75§ 3?) ZD %upling \%oss—coupling
Z & BB O HEBUR EHRE R 5 B Art=Ar! Art-Ar2
E) N 72 STWND X, Y = halogene L = solvent or ligand or Ar’ ©
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RET V=T 7YX Figuea. Feadto

imidazolium salt

I EE DGRBS e A AP TZ 1T Tl SIS g WAL <t i
@ THE <pTcpTo>

iﬁ < ’ 7 ‘y'ﬂﬁ%/l, j_:/ CE 73 S ‘/ﬁﬂ{ﬁ (1.0 eq) (2.5 eq) 60°C, 24 h <5% yield
%@%@jﬁzﬁﬁ W& o TENEIRMENIREL  prHc SIPrHCl o

F B I b TEE R 7 B S b 7 5%“35 \
5.&%@%W’ﬁﬁm@ﬁm%%@
WL, ERERHROMIEFMOE  gyed  Eromoried 30% e

(with 5 mol % PPha) (15 mol%) 98% yield
i Bf L7z,

2 e A o R A 2 P T —%/H< -
RRSBISERIEIC 1, A B RO X Jﬁi ﬁ3\ oy

ﬁﬂﬂ*ﬁ]&ﬂ#*ﬁT‘—‘&/\\b‘x’\@Ty + 34% yield 51% yield 8% yield

2, BLORAEFFENFIEC LD ROCHEN « JOSKE OB, (Lo EHIREBOREIX
HTHY, A—n"—arta—4—78R7 b =DM LTHRZ EFD 2 EIEIARAETH
Slo. REICHEZ A TAREEORPRE & L.

FE 2 3L
Hatakeyama, T.; Nakamura, M. J. Am. Chem. Soc. 2007, 129, 9844-9845

S35 3Tk

(")(a) Corbet, J. P.; Mignani, G. Chem. Rev. 2006, 106, 2651. (b) Holder, E.; Langeveld, B. M.
W.; Schubert, U. S. Adv. Mater. 2005, 17 (c) Baudoin, O.; Gueritte, F. Stud. Nat. Prod. Chem.,
Part J 2003, 29, 355., 1109. (d) Ivica, C., Ed.; Synthesis of Biaryls; Elsevier Ltd: Oxford, 2004.
(*) (a) Nagao, T.; Hayashi, T. Org. Lett. 2005, 7, 491. (b) Cahiez, G.; Chaboche, C.;
Mahuteau-Betzer, F.; Ahr, M. Org. Lett. 2005, 7, 1943.

(*) Sapountzis, 1.; Lin, W.; Kofink, C. C.; Despotopoulou, C.; Knochel P. Angew. Chem., Int. Ed.
2005, 44, 1654.

() Fiirstner, A.; Leitner, A.; Méndez, M.; Krause, H. J. Am. Chem. Soc. 2002, 124, 13856.

() Review: (a) T. Kaufmann, Angew. Chem., Int. Ed. Engl. 1996, 35, 386. [Ar,Fe""|[Li(THF),]:
(b) Alonso, P. J.; Arauzo, A. B.; Forniés, J.; Garcia-Monforte, M. A.; Martin, A.; Martinez, J. L.;
Menjon, B.; Rillo, C.; Sdiz-Garitaonandia, J. J. Angew. Chem., Int. Ed. 2006, 44, 6707. [Me,Fe"]
[Li(OEt,)],: (c) Fiirstner, A.; Krause, H.; Lehmann, C. Angew. Chem., Int. Ed. 2006, 45, 440.
Fe-F complex: (c) Vela, J.; Smith, J. M.; Yu, Y.; Ketterer, N. A.; Flaschenriem, C. J.; Lachicotte,
R. J.; Holland, P. L. J. Am. Chem. Soc. 2005, 127, 7857.

(®) Kwan, C. L.; Kochi, J. K. J. Am. Chem. Soc. 1976, 98, 4903.75 £

(") Review: (a) Herrmann, W. A. Angew. Chem., Int. Ed. 2002, 41,1290. $kfiliit 7 0 2 71 7
U > 7 ROSIZ BT 5 NHC BLALF DOF)E @ (b) Bedford, R. B.; Betham, M.; Bruce, D. W.;
Danopoulos, A. A.; Frost, R. M.; Hird, M. J. Org. Chem. 2006, 71, 1104. (c) Bica, K.; Gaertner,
P. Org. Lett. 2000, 8, 733.
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Theoretical study of transition metal complexes

TRMFEEM Y X — EREREERET i e

Haml HHY

SRR VIR TFAA T HURAT 4 =507 m 7T (DPCB) 1RV F—HERT D 7 *HiE A b B,
SIBITHNIT D 2 & TR n MR R T 2 EVEIHIL T D, DPCBZEA T DA EmES A\ T,
DPCB-&JEHDFR M n-p e AHAAEIC K D, n IEROMELN T SND, AFZETIL, Z ORI ZF]
AL, EBIFHEHEDOE WY HRAT =T v 7a7 27 =+ b L (DPCB-phen) & & A L 7=
PLRARET 8 3R 142 (0)85 1A [Pt(alkyne) (DPCB-phen)] (la—C) DAk & = DM SW TR L 72,

AT, A, 5%

[Pt(cod),]iz %} L Ttolan-R%& {EH &% Z & T[Pt(tolan-R)(cod)] ZFHHL L 7=, Z #LIZDPCB-phen /il
Z. B THAET S Z & T[Pt(tolan-R)(DPCB-phen)|#51A la-c2i 2R, $RE, kR L
LT o7 (Schemel),

Scheme 1.
R
1) tolan-R, hexane, -20 °C O E:'es* O
o, 2) DPCB-phen, CH,Cly, 1t i>Pt—||

S

bes ()

R
R = H (1a), OMe (1b), NMe, (1c)
58% 59% 63%

B HNTEE K 1 ORIIRIE TD UV-vis A7 F)LZ&HEIE LT, tolan Lo E#HEE R OFE Mt 56E
D3EVME E | 550 ~ 600 nm {3 DRI K IR Bl ~2 7 ~ L7 (Figure 1), Z O, S5
53T push-pull BLOFIEAEMBFAEL TS Z

LERBLTOS, o% 0, K0ETHREEOR
EVEBIER 2495 tolanR 25 Pt EOBTHE S|
% F1F Pt 77 DPCB-phen ~Dn i 5 2B L. 5, |
L0 KE R SEREMETHEERXD I ERT T
x5, ’

350 400 450 500 550 600 650 700
Wavelength [nm]

Figure 1. UV-vis spectra of 1
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X HRAs S fEHT X 0 . 1b & [Pt(tolan-OMe)(DPCB-H)] (1b’) D4y 1 2 & L 7= (Figure 2), i
& 1b, 1b’ @ tolan-OMe DX ¥ L B i 4 B-C I3Z 41241 30.8.5.3" T ¥ [Pt(tolan)(dppe)]
BEIARD i B-C (62.6°) &R TIEFIT/IINWZ Endbhotz, F2, b 2B W TEB-D, CD

O T BRSO TN S 7effiz < L, tolan-OMe, DPCB-phen 73 Pt il 12" L C R aifE %2 & 0 | n itk
RO YEIEDS /L S 7= (Table 1),

Figure 2. Molecular structure of 1b* and 1b

Table 1. Dihedral angles between least-square planes in 1b* and 1b

complex A-B A-C B-C D-B D-C
1b’ 26.0 93 30.8 27.6 10.7
1b 7.6 53 5.3 44 9.7

Pt(tolan)(dppe) 29.4° 33.2° 62.6% — —

@ Average of two crystallographically independent molecules.

WIZ 1b OREE R &2 B EEILEEIEIC L 0TV, TOEFREZHL NS LIZ, TOET LAY
HOMO £ L T LUMO % Figure 3 {27~k L7=, n:ro*oton*%_ (ZxfI59 % HOMO £ L UV LUMO 1357 14
KIZIEREL L, B&0) 2 Gn B RmNIA LRSS N TV AR LN E 2o 7,

[a) HOMO (b} LUMD
3 3 4,

s !‘ o,
llmg ‘)0 X

- =0

h'
'I‘

b

Iu
"q

¥

Figure 3. The HOMO and LUMO of the model compound of [Pt(tolan-OMe)(DPCB-phen)] (1b)
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Experimental and theoretical studies of transition metal complexes
R EEE 2 —  ERSREREY S EA

HrEED

BROBERER CEREKT 2BBER 7 7 A4 —I1%, HEEERICITR SN2 WA OIS
PR T, oD — o7 vFLra=y N TEKEEKT H[4Fe4C]Y T A Z —
[Cp’sFes(HCCH),]™ (Cp’ = 77°-CsHyMe, [1])13. ZEEPSOBME TEBI 2R L, WlE 2B ikiEE 2 A
T2 EN0, BREMES FOMELHAL L L COIGHDNEIFRFTE 2,

INETICHRAIE, ALTEEZ L 2EBERY 7 AX —~OFREEEANEL LT, 2BE LT
RALKFE T Z 7 A hoa AL G TR CREGEREIR) 12X 2 EiREEAEZ
SNLTERE (RF—D01), £72, ALY T 2Z —RBALETCITNE LT, WA B kR R
BAba " Z L EHALMNI LTS, AIFETIE, 2OBREEZEALLY T AKX —EHTICE
L, O kg tlc S < EE LA ERL. X BRI KO ELEEE A V- 256
BAZ XV BEICRRGT LT,

+ + + —‘ 2+
HC=—CH ' HC— HC=—CH ' HC=—C '
Cpl“r_— /;’f HiFe’Cp sk TL F /m. Fe Cp' s p.\F ;x ~ }:Fe/cp - chFe/,f/‘\é“\Fe/cp
E.‘I N/ Yoot e AN =] ¥/ _—
F\\/\!je \ f ] \'f\/\/'FL — \\F” /F'e/ [ c
~F&3 L8 R “Fe. - — —
o’ N\. 7/ ©p " e m,// “cp' Cp"FE\ ~ -/ Cp +e- OPTY / f P
HC—C\H HC=C HC \R
R
M1 R = Me, Et, Ph, SPTol, R = C=CSiMe; ([3]*)

A X — A1 PPh,, C=CSiMe; ([2])

AN, RER. B2

BT B T A X —[Cp’sFes(HCCBr),] % Cu/NHEGLIEE . HC=C-SiMes & i SH 5 Z & T,
[Cp’4Fes(HCC-C=CSiMes),]" ([4a]) & @mIN L CTHAMRT D Z LIk L=, 7 7 A% —4alx
[CpFelPF) A ER & D Z & C—FB bz C, MERTEF L UM TE2HT D
[Cp’sFes(HCCH)(15-C—C=CSiMes), " (512 5272 (RF¥F—212), ZOFERIL, [4Fe-4CIH I D
EHIBFE TC-CREA & Fe-Fefi B DA Z N Z > TWHZ L AR LTS, /-, RiicsE4A
L7872 Y REWMERIZZEE LT=7 nET7vF LU 7T 7 A b EDORBEESKIGNI BT D
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Computer Analysis of Genetic Information

SRR EARRSERT & A H

HasHBY

77 LD, MR - ER - AR E Vo T IR VAL D EMm Y AT AR JREICEET 5720
OHMHERTH Y | FIRFIZER - A3 - MBEREAZ XD L LEICHOMREEEZ L OERTLH 5,
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WAL TE W O YRR & fiRbT
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Screening of the ecdysozoan-specific protein domain architecutres by comparative genomics
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Prediction of target-ligand interactions from genomic and chemical information
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The identification of interactions between drugs and target proteins is a key area in
genomic drug discovery. Interactions with ligands can modulate the function of many
classes of pharmaceutically useful protein targets including enzymes, ion channels, G
protein-coupled receptors (GPCRs), and nuclear receptors. Through various
high-throughput experimental projects for analyzing the genome, transcriptome, and
proteome, we are beginning to understand the genomic spaces populated by these
protein classes. At the same time, the high-throughput screening of large-scale chemical
compound libraries with various biological assays is enabling us to explore the chemical
space of possible compounds. The aim of chemical genomics research is to relate this
chemical space with the genomic space in order to identify potentially useful compounds
such as imaging probes and drug leads. However, our knowledge about the relationship
between the chemical and genomic spaces is very limited. The PubChem database, for
example, stores information on millions of chemical compounds, but the number of
compounds with information on their target protein is very limited. This implies that
many potential interactions between the chemical and genomic spaces remain
undiscovered. There is therefore a strong incentive to develop new methods capable of

detecting these potential drug-target interactions efficiently.

AT

In this study we investigate the relationship between drug chemical structure, target
protein sequence, and drug-target network topology. We then develop new statistical
methods to predict unknown drug-target interaction networks from chemical structure
information and genomic sequence information simultaneously on a large scale. The
originality of the proposed method lies in the formalization of the drug-target
interaction inference as a supervised learning problem for a bipartite graph, the lack of
need for 3D structure information of the target proteins, and in the integration of
chemical and genomic spaces into a unified space that we call "pharmacological space".

The proposed method is referred to as ‘bipartite graph learning’ method.
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We obtained the information about the interactions between drugs and target
proteins from the KEGG BRITE, BRENDA, SuperTarget and DrugBank databases. We
characterized four classes of drug-target interaction networks in humans involving
enzymes, ion channels, GPCRs, and nuclear receptors, and we observed several
interesting features. Firstly, the larger the network distance between drugs and
between targets, the smaller the variability of drug structure similarities and target
sequence similarities respectively. Secondly, the larger the network distance, the lower
the averages of the drug structure similarity and the target sequence similarity. These
observations imply that two compounds sharing high structure similarity tend to
interact with similar target proteins. Likewise two target proteins sharing high
sequence similarity tend to interact with similar drugs and hence are close in the
network. These observations suggest a strong correlation between interaction partners,
structural similarities of drugs and the sequence similarities of target proteins.

The three methods: ‘nearest profile’, ‘weighted profile’ and ‘bipartite graph learning’
were tested on the four classes of drug-target interactions involving enzymes, ion
channels, GPCRs, and nuclear receptors. We performed the 10-fold cross-validation and
evaluated the performance by using a ROC curve. The bipartite graph learning method
seems to catch sufficient information to detect all four types of drug-target interactions
at high true positive rates against low false positive rates at any threshold. Compared
with the other naive methods, the bipartite graph learning method outperforms the
other methods with not only high ROC score, but also high sensitivity, specificity and
PPV. Among the four classes of drug-target interactions, the proposed method seems to
have highest prediction ability for enzymes and GPCR, followed by ion channels and
nuclear receptors.

After confirming the usefulness of our method we conducted a comprehensive
prediction of interactions between all possible compounds and proteins for the four
classes of target proteins studied: enzymes, ion channels, GPCRs, and nuclear receptors.
In the inference process for these predictions, we used all the known drugs and target
proteins in the gold standard data as training data, and predicted potential interactions
between all human proteins annotated as members of the four classes in KEGG GENES
and all compounds in KEGG LIGAND. Our comprehensively predicted drug-target
interaction networks enable us to suggest many potential drug-target interactions and

to increase research productivity toward genomic drug discovery.
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The common features of neurodegenerative diseases characterized by domain analysis

EERACENTEFT A FA v TF~T 4 7 A H—

Vachiranee Limviphuvadh

Background

Neurodegenerative disorders (NDDs) are progressive and fatal disorders, and their causes and pathogenic
mechanisms remain to be clarified. No efficient medical treatments are currently available for NDDs. NDDs
consist of several diseases that present a distinct neuropathology in particular brain regions. A common
molecular feature of NDDs is intracellular or extracellular occurrence of protein aggregates in fibrillar structures,

known as ‘amyloid’, suggesting some common molecular mechanisms in NDDs.  Although the research area

of each NDD is very active, only a few studies have focused on their protein—protein interaction networks and no
comparative analysis combining two or more diseases has been performed. Analyzing the global picture of
NDDs by combining the protein—protein interaction networks of each NDD should add new insights into the

common pathogenesis in NDDs. In this research, we focused on domain analysis of protein—protein interaction
networks associated with causative proteins of six well-known NDDs: Alzheimer’s disease (AD), Parkinson’s

disease (PD), amyotrophic lateral sclerosis (ALS), Huntington’s disease (HD), dentatorubropallidoluysian
atrophy (DRPLA) and prion disease (PRION). The objective is to reveal any common features of NDDs
characterized by domain analysis. First, we combined the protein—protein interaction data from the Human
Protein Reference Database (HPRD) as well as gene expression data from the Human Gene Expression Index
Database (Hugelndex) in order to find further possible protein interactions linked to causative genes of the six
NDDs. Second, we used protein domains to investigate the correlations of the six NDDs based on the type of
domains included in the network of each NDD. These analyses revealed that PD and HD showed the highest
correlation in terms of domain distributions and we found the commonality in the tight junction pathway, which
has not previously been associated with the mechanism of either disease.

Methods

(1) The protein—protein interactions linked from the causative gene products of each disease up to two steps

away were extracted. The number of proteins in AD, PD, ALS, HD, DRPLA and PRION are as follows;
237,137, 46, 145, 55 and 104. Domains from Pfam release 19.0 (Finn et al., 2006) were assigned to each
of the proteins with HMMER version 2.3.2 (Eddy, 1998), using E-value cutoff 0.1, 0.01 and 0.001. The
number of different domains contained in each disease following E-value cutoff 0.1, 0.01 and 0.001 were;
AD (312, 277 and 266), PD (186, 164 and 157), ALS (61, 55 and 54), HD (222, 199 and 194), DRPLA (104,
93 and 89) and PRION (164, 142 and 137).

(2) For each disease, we constructed a profile vector representing domain distribution. In this study, each
element in the profile vector was defined as the ratio (%) of the number of proteins containing the domain
against the number of all proteins related to the disease. For each Pfam cutoff, we computed a correlation
coefficient between diseases x and y based on the following formula using the R package:

in'yi

cor(x,y) =

Note that the number of unique domains depends on the cutoff in the Pfam database. In this case, the
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numbers of unique domains are 429, 386 and 375, for the E-value cutoff 0.1, 0.01 and 0.001, respectively.

(3) We used a t-test to find the P-value for the correlation coefficient in (2).

Results and Discussion

In order to evaluate the correlation between each pair of these six NDDs, we also calculated the correlation
coefficient of the domain distributions between the two diseases using three E-value cutoffs 0.1, 0.01 and 0.001.
The total number of domains at E-value cutoff 0.1, 0.01 and 0.001 were 429, 386 and 375, respectively. We
found that PD and HD showed the highest correlation at all cutoffs (E-value < 0.1, r=0.85, P =6.21 x 10 12,
E-value <0.01, r =0.87, P =5.5 x 10 '?°; E-value < 0.001, r = 0.87, P =1.33 x 10 ') and AD and PD showed
the next highest correlation for E-value <0.1 and 0.01. For E-value < 0.001, the next highest correlation were
observed between AD and PD, and also between AD and HD. The results for E-value cutoff 0.001 are shown
in Table 1.  All correlation coefficients were statistically significant (P <0.01). AD, PD, HD and PRION
showed relatively high correlation each other, but ALS and DRPLA seem to differ from the other NDDs.

Currently, the protein—protein interactions of ALS and DRPLA are not well studied compared to other four

NDDs, and it is natural that the number of identified domains of ALS and DRPLA is relatively lower than the
others. This may explain why the correlation coefficients between these two NDDs and other four NDDs are
lower.

Table 1. Correlation coefficient of each pair of NDDs using E-value cutoff 0.001

AD
PD .54 PD
HD (.54 087 HD
PRION 083 0.78 (.82 PRICON
DRPLA 0.57 048 0.59 0.53 DRPLA
AlLS 040 042 0.35 (.46 0.33

Increasing evidence has been reported that reveals the considerable overlap of the clinicopathological features
amongst NDDs. For example, Armstrong et al. (2005) discussed about the factors that contribute to disease
overlap, including historical factors, disease heterogeneity, Apo € genotype and the coexistence of more than a
single disorder in the same patient. We investigated the overlap among six NDDs using domain distribution
(Table 1). We found that PD and HD showed the highest correlation at all E-value. The common domains
between PD and HD were the Cation transporting ATPase C-terminus domain, Cation transporter/ATPase
N-terminus domain, E1-E2 ATPase domain, Helixloop-helix DNA-binding domain and haloacid
dehalogenaselike hydrolase. KEGG pathways related to proteins with these domains are tight junction,
long-term potentiation, calcium signaling pathway, phosphatidyl inositol signaling system, olfactory
transduction and insulin signaling pathway. We collected clinical symptoms for each NDD and found that
motor symptoms, i.e. tremor, rigidity and bradykinesia are common between PD and HD. Also, subcortical
dementia and depression were common symptoms. After we examined literature associated with PD and HD,
we found that the tight junction pathway has not previously been associated with the mechanism of either disease.
AD and PD also showed a high correlation coefficient. Seventeen common domains (pfam:AAA,
pfam:Apolipoprotein, pfam:Band 41, pfam:C2-set_2, pfam:CTNNBI1 _binding, pfam:ERM, pfam:F-box, pfam:
GTP_CDC, pfam:Integrin B _tail, pfam:Integrin_beta, pfam:LRRNT, pfam:RGS, pfam:SNARE, pfam:Secl,
pfam:Syndecan, pfam:Syntaxin and pfam:Tubulin-binding) were identified, suggesting the presence of similar
etiologies between these diseases as reported previously (Armstrong et al.,

2005). Signaling pathways such as SNARE interactions in vesicular transport, TGF-beta signaling pathway
and ubiquitin mediated proteolysis were suggested to be the common mechanisms between AD and PD.

The high correlation between AD and PRION corresponds to several similarities in the pathology of AD and
PRION such as an extracellular accumulation of A_in AD and PrPSc in PRION (Barnham et al., 2006). Also,
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common symptoms, including amnesia, aphasia, agnosia, apraxia, disorientation and acalculia, are found in both
diseases. BAR domain, casein kinase II regulatory subunit domain, Tis11B like protein N terminus domain and
basic region leucine zipper domain were found in common between AD and PRION. We found six proteins
associated with the long-term potentiation, Wnt signaling pathway, adherens junction and GnRH signaling
pathway.

For further studies to understand the molecular mechanisms and possibly lead to diagnosis and treatment of the
NDDs, we plan to incorporate chemical information such as signaling molecules, known environmental factors

and pharmacological targets into the analysis of the protein—protein interaction network.

Published paper
Limviphuvadh, et al. (2007) The commonality of protein interaction networks determined in neurodegenerative

disorders. Bioinformatics, 23, 2129-2138.
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A comprehensive analysis of fatty acid related proteins
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A comprehensive analysis of gene duplication and diversity of enzymatic reactions
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Graves J Thyroid hormone receptor SKSRSRSRS
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WA LTz, BROR YRR T AN A2 == 70X T TR HFORYIBENI 2= — X7 TR TH
%o B 2 35533 HI0N, BEEENFL, T2 AT FRIELTHDDIET A VA THLDIC
U HEEANSE, T7eb BEBUE NMENLTF RIZEMI S W WD 28N,
ZDORERNG, ENEIT AN AEILZ L7 DR 722 I ZHRR DD | T AV ADBELFNIXAR AN
LL7=H DI B INTHAL L TUORK D TIFARNOMNEVI ZERE ZHNS,

AR TIE, & MIERETHIUANALZDIEETHLHE MZOWTEDTF Y
T a UEPFHANRD T LT, MR RE S OFURGREAERE N T X BRSOl & FHBS
DL RHEEERFHA L@ b0 THD 2 EER LTz, £ 20 ORMEIC
Lo TBIT200RETHD MERALBC] 23, BOREREBORR & 7220 15 5 fER Mk
BRFOZ L EBH LM LT,

FPERIIAREMICIEHCEZ > TV DHOTIERLS, HEZ2MD Z TN EIEE D
CLEFRLTCND, ZOFACEERTLIZOOACEIE, MR TRRINDXTTF Rl A
& HLA OEAEOZ L ThdH, HLA AR LB TH LD TXTF R 2AA T
HDHEWHZ LTS, Lol s HLA 32T E A, # KD HLA 73 F 3 #/R TX
HRXTF RGFIEERRLZOT, AEIELICACHERIND, ZOAN=ALDEHOARE
7R RE R, TR OEERICE N THBERARACHFEEL I D EWVWI 2L TH D, RER
LHOLDERIZKLERACRTF ROHL LR TERITIUITVA NV AZBATE RO,
DANANTF KU R CERITNIZECOERDEEICRD, > TETOWME%2H D
BERRL2TNER S0V, ZREINTTF RN =—2 g ol oz rd 57
BEEEZEODZ LRI NLTHD, 2O LITREROBIHKAEN DR LBEHEL TN D
LEbND,

AL O THIBL L 72385005 R O IC L - TE L ORIEEZ PR 2 2 & 37
REICZR o7y, TOMRMEL LT, ZOVATARNUT A FENA CAREKRBEEZFI D
LTWbEEZ NS, EHOBCRERBZDET2OPRRE LT, DA =X A
DA LN > TWRNWZ LB ZDFRINTH 505, VAT LBFFOFEITHK L T 257
5TIXnnEEZ D,

HORERBOERIZIEETHY . BEAEICOEEL TS ZENLEFIICHEHEE
BRbDOTHD, (> THALDBLED BARIERDGRIA B = X LAOFEEZH DML, HE
DIGFIEZBRTHZ EIIEFICEBETH L L WVWR D, AFFEIC L » TRz, B
HCERBOBBRE SOICHITT 22T, FHMBERMEOND THA D,
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P SUGZ He D < ML B OFE /3 HETE & & OREHRRIEIZ I 550 DR E
Identification of substructures of metabolites based on enzymatic reactions and their

distribution in metabolic pathways
FEKFACEN I A, AA v T r~T 4 7 A Z— RKiE &

HE b HEY

AWNTAEREN L2 S AT LOFTIEFICZ S ORBELEMEFIT L T 5, SR
FOGOIEN IR DT D 2 &0, < OfREHLEM A ST S 2 FF>Z L, 2
T NIRRT G A A DY D Z LI Lo TR bW E AR L TWDH D EEZ D
b, BITE, Bkx eRER CTHEICHN LN TV AIEEMIE T EL LML TE LT, flx D
RACRITEN NS LTAbEE Y FEFIH L TWD X oA I TW5D, LarL, e
O o BRI ARG EI T 5 2 & T BRa R 2 @ O oS v FOMAG ORI X
STERTZENTENRL, BRL2RFRTHOWON LAV OB E BRI LN b0 L E
Pivd, Eio, FHOHEENRRDREERIZE I 0 L TN D&~ 2 & T, REREH OO
DEEWPLINIT LI LM TEDLLEZOND, £ TAE TR, RO BRIV TREH
AL LTEDLEIRFHALEMEE L ER L, MoMEORH 21T o7, #otEEofhtizix, &
B L EEI DO RTIZOWTIIGZ & A2 kA 5k L7= KEGG LIGAND RPAIR 7 — & ~_X— 2 & HV 7z,
o, i SN TCEHEIEIC OV T, BRER TOHBUBEE 25k« 2RI OV TN,

ik

KEGG LIGAND RPAIR F—& ~_— 2 (version 42.0 + update 2007/04/24)121%. FISOEE L 725
(BB L FEM & T2 DAL DX T IZHONWTIRT-DOT T A A 2 hOFHERERENBER STV 5, RPAIR
DET L Y —IZOWT, MILDHITE CTHRIT S5 (Conserved) & 2 b7 %1% (Transferred)
oot s LCTHI L7 (K1), 15 BAL7efiioEiEiz DUy T, SIMCOMP-1. 0. 2 2 AV THEER{EL
PR AT Z2HRYE0 CHE L MEDO BT 28 0Ex £ L, 2=— 7 iflioihEt v M5,

Reaction
o) o}
,?L/\,Jok & O’k/\)L o
+ <> N CoA—S
o © CGAﬁsJ\ I\
o
C00025 L-Glutamate C00024 Acetyl-CoA C00624 N-Acetyl-L-glutamate C00010 CoA
RPAIR database RPAIR Conserved Transferred
[s] o o] (0] Q
. ,L/\)LO . J -~ A
N A04458 N
Acetyl
AN | S L-Glutamate group
_-=7  A08475 (trans) %
[ )
S A00007 (majn) -
CDA*S . A00007 CoA—S
7 Acetyl
CoA group

1. ERyE & OHh
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iR S

M ORER, Fonilca=—7 %
WEEDEL 3,620 TH Y, D H HH
A A EORISIZET 56O
2,681 Th-olz, Ixb% < DRILHN B
H SN otEGEILE e

(-0H) T&» Y . Conserved & L CHIH &
AR REIE D 72 D TIXE L B B
Db % < it &7z (F 1), Conserved
& U CHhH S =R oA &
Transferred & L CHH S dv7= otk
U LTIEEZA, VAR—ARAT Y —
AD L9 I B O KA OE ik S
75 Conserved 2\ DIzt L, 73 /&

K1. S CHET 2E MG

Conserved Transferred All
Ao *—QH oA
o Hydroxyl group
Pyruvate bone Hydroxyl group
. o .
H OAU O—“PI—' HOAI/\O/\l/
HO®™""0H o] HOY S oH
" Glucose M Glucose
Phosphoric acid group
2
a O_P_»
. N 5
Acetyl group Amino group
Phosphoric acid group
o s}
on *
R Acyl group Methyl group
Pyruvate bone
o . .
.)J\/YO =0 =0

Succinate bone

O Carboxyl group

[s]
Carboxyl group

b Fed b AFVED X D 7/
SNWVERAEIEDS Transferred 12 < /A &
iz, F7-. Transferred OFIREEILZE DL < kA eRBGRORISIZ A BN D DIZX L,
Conserved D& X EVMREHR~ORFEMEZ R L2 (X 2),

D-Glucose—1-phosphate I%. Glucose FHEERD—D>TH 5 (X 3), TNENDEHAE IOV T
R COHBZTHRT-L 2 A, ZDLELAONT-DITWE & LFFERERTH o720, LR
VT R/ )R —< T F RERR Tl D-Glucose—1-phosphate D, 7 3 BR{CHR.
Cofactors/Vitamins metabolism X%, HREHLR. PG RR M OVE RS TlE Glucose D
BBfH ENT-, 2D Z E0vD . Glucose & D-Glucose—1-phosphate DA I THEFE A% 2 5
OICFITH S, FFEARER O TITE R 2GR TR AL L L TR STV D Z &R S
72

(I:JH
O O-P=0 fa] OH
HO OH HO
HO OH HO CH
L OH OH
4
g i\\ D-Glucose-1-phosphate D-Glucose
% o Carbohydrate Metabolism 38 196
3 . Energy Metabolism 0 0
S .. o Conserved Lipid Metabolism 0 30
E s \ *. ; *- Ao~ Transferred Nucleotide Metabolism 3 0
g ol F Y ., Amino Acid Metabolism 0 5
£ U Metabolism of 0 3
g ] \ Other Amino Acids
0 y Glycan Biosynthesis 0 4
0123456789101 and Metabolism
Number of pathvays Biosynthe.sis of Poly.ketides 2 0
and Nonribosomal Peptides
2. %K%*ﬁiﬁ@{ﬁgﬁj‘%/\@ﬁj\%ﬁ Metabolism of Cofactors and 0 1
Vitamins
Biosynthesis of 3 24
Secondary Metabolites
Xenobiotics Biodegradation 0 2
3. Glucose-1-phosphate & Glucose & D
RER TOHBLREL

R
Muto, A., Hattori, M., and Kanehisa, M.; Analysis of common substructures of metabolic
compounds within the different organism groups. Genome Informatics 18, 299-307 (2007).
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Extraction and application of chemical modification patterns from drug development

WERRFACERGET N"AFA L T H~T (7 A Z— FHAK KE

Bl HEY

B P BRI AR SRR & B R L 2B BRI IR, RO B TRVWHEIIE S TR Y . BIIEE TICE
NHONREEZE LIckkx RFEPEINTE TV DI, EBRUARFIEL LTI, " AL—Ty bR —
=Y ZHTS)Ra v EF YT I 2 MU —[2-6], &5 VI3ERIESEHEABQSARE S R¥ T bNns, £z
BricieFikl LT, RETHE, ava—2—52fAnk Uy —F ¥ L A7) —=7WVS)biTbitT\nd, ZD
EORFHEIZLsTRATFLND U — RMEAEWIZ, SHIZOMEBI WA LS5 2 L2 AT A
YEND, DL — MMEAEWN LD LV AHREAORRITEFICEE TH DS, 2E V. £ 5V o lFEH
OEDOBBRIITEEREEABOERNZENTND Z LRI D,

I TAMIE TR, £ 2N E TOEAOBIWEN B EHL L — o DONEHR, DF D EANEM & — o 2 HiH
L. EDIZEDONRY — v e ffio CHEEOBEAMEE ROTETRFEERE T 24 HE LTWD, FEAIELD
HEkT — 2 1%, EHIDOBIEDOFER 2 L 72 KEGG DRUG structure map Z il L7z, D~y 7Nn5H304 D
KA, 2 8 8 DIAINT GEAINEHSNI=AT) ZEFKL, EHIBFRIZIST D HAMEE OE IS W 72314
Effi N Z— ORIt 21T o7, Foile g — 0%, BRI OFEAT IMED N F—r 2R L TEBY, BLE
3 5 0 DIANERF/ N Z — L PFL LT,

AWFFETIZ, ZhoORE— O FEOMEL . TOAMEIOWTHER L, £o, oY — 2 H
L 7= 8 0 PN DWW T OBR 2 5T 5,

RETHNAE
HHNOFHERDOBAFFES 25 1= 2 2 D KEGG DRUG structure map 725, FEFIPAZIZIIT 537 — L Hhi,
(1) H~y7ORETIHEBENERIND FT v 7 X7 Ot

(2)  FIyI_TICBTLEMNNZ— (TN ZiEfEric
(3) R L 7o 35— ORERHARAT Y( Non-mathched structure
(4)  ETEHRLE M RS — & ik
FERETR S 27 ADB% ] D02190 ﬁ? D02241
(7) 7 9= Y —IH LTI A ORI NN D e
o o
(1) [EHHA MCAERT B 75 7 A hak O oj:% o {i
e =0 [6)
E o
(7) BRI A MBI 7 Z 7 AY b Ry t Matched structure )
N4

(=) HEEE AN
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T atom

Modified fragment
M atom TDM pattern library
si . i TM types
Extension O/ﬁor“ﬂjgf yp . > O,
9 0

o.
Transfromation m" S,
o ] N{
o
%N V4 s

Drug-like compound
o

0
Query drug o
N

High"C'C . Low C‘C .

Low Cz/* O/\
High @A t High @A O/ozrwj:r%f

Substituents m’j:r\sgi TM types
N

TM atom search

Physicochemical Structural
similarity search similarity search Drug-like compound
Step1. Exploration of modification sites Step2. Selection of modified D fragments based on TDM library Step3. Docking of selected

fragments into a core chemotype

(RES

2 2 OIRFIBAFE OFE L G &7z KEGG DRUG structure map > 775 3 0 4 OIRAI, 2 8 8 DA~ T
(AN EHESNTAT) ZEFR LD, HEZOEANST 00, BHETHR ORAE oS04 — v 2+ 5
TLICRY, BEE 35 0DHEREM Y — L EGIL, ElEONNY — R UG TR AT A& B
L, —HOFEEE Y hEHRWT, HWET =X %2 ZOT AT —ZE LTTRILIZRER, 5X% 8 0%DHEET
FRITHZENTEI, FLZOXIRTRERAEBREYIETZ LICLVEETIE ARV, EAFERELD 2T
A HFEET 5 Z LTI LT,

25w X

1. Lipinski, C.; Hopkins, A., Navigating chemical space for biology and medicine. Nature 2004, 432, (7019), 855-61.

2. Hopkins, AL, Groom, CR. The druggable genome. Nat Rev Drug Discov 2002;1(9):727-30.

3. Oprea, TI. Chemical space navigation in lead discovery. Curr Opin Chem Biol 2002;6(3):384-9.

4. Gribbon, P, Sewing, A. High-throughput drug discovery: what can we expect from HTS? Drug Discov Today
2005;10(1):17-22.

5. Macarron, R. Critical review of the role of HTS in drug discovery. Drug Discov Today 2006;11(7-8):277-9.

6. Wu, G, Doberstein, SK. HTS technologies in biopharmaceutical discovery. Drug Discov Today
2006;11(15-16):718-24.
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Analysis of Drug Interaction
FHRFAAAA T H~T A7 AR H— ME R

HREAW

EIMAENT 5 2 & THRERMICIR o T2EBERLAMNC, MRIZE o THEEREARI SR Z &1
HZENHDH, —ODERMCE > THEREANSI SR SNIGAELH DL, BlOKY L HHHT
D ETESNWI D DV I NI | BEESAEENIISEZ SNV 72856005, B
E LT, MRERREROIBRICE DN DT A7 4 Vb, SUEMEO—FEThr T rnraXH
OOFXMFOT A7 4 ) U OREZ EHIE, FRELTT A7 0 ) voh#ERZIIEEZTZ
ENHBNTWND, ZDOX D 72IEYMIZEBIT HFHAAERICTOWNTOMZEIL, EEMLOBBEREIZIB T
DMEMER L > TRZ2EERAERO PR LB, £3LR2REYIERE ET 5B\ TER
ThodEBEZBND, JAPIC (EHEMIRMALET —FX—2R) (TIZEN O EICERE S & BRI
LEFHRE D LICEEBIZONVTOT —ZRBEINTWD, ZOFICEMOIHICL- TR 2H
FERAEMICHOWT, MAFEMZ5 &K YRR, EHEFEOERA IR - SFHEED &
INTHHEENTHERESN TS, AIFFETIEZNS DT —4 & KEGG 7 — & ~_X— A b OFFH % i
T 5 2 L THEENTOEYHEAEHNLHEY L ERER FICOW T O 217, YO AER-IZHS
WCHTTE R E2G 2 L2 AR E T2,

BRI
JAPIC D> b Y Z L \CSHAR AR 12U T BT SO — 4 0 b S48 A L, & BIc 2
H¥EHI4 & JAPIC ID Z 5t 5 2 &2 k0 JAPIC ID IO BAEHAT 2 BfG L7z, F£7- KEGG
DRUG & Oxtiin b CAb a2 Lpksr &+ 5 EHE M Z 150 KEGG DRUGID (IC£ &5 Z L T,
PSAY = A WRAEAAE T OB L & DT RIS TRE L 72 5. 1= o 2 HELIEFI O 2
AL LT, SR BMEMRAT OF — 2 (EIEET. S RHFERS ORE R ERD 7 — 4
EMA, SSEOMIAEMER &I LI SEWMREIER R v b7 — 2 2k LRI 21T > 72

JAPIC ID:00000184 JAPIC ID:00050668

GRS GHRARE

KEGG DRUG ID:D00387

[ waooooiss | [ amc ooootest |

‘ JAPIC ID:00006398 | ‘ JAPIC 1D:00047043 ‘

HELE HRETE

KEGG DRUG ID:D00578

‘ JAPIC ID:00050558 | ‘ JAPIC ID;00050557 ‘

L Ll

1 i SN EERT—# 2 JAPIC ID & KEGG DRUG ID ®xf)ii
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FER - B

FER L LC, PRAZEE TR 1800, fFHEEE T 39000 @ KEGG DRUG ID OAHAAER T % fhit
T& 7o, MAFERAZROEDOR T, —2>OEYBMARIHOIEY) & AN EFFODDFAS TR,
EE A E DY 10 UL T Ch o7, Z OISR e & OME/ER 03I b
LIRL CThole, EFFIZEZ OEYLMHEFEREZRFOLOIL, IFALRTITER Y ¥ 0 —1L 08
W7 2 A X u O REIRGIRICHE DN DA = VRO NG e, DFREE Tl
HIEIOS 7 v 2R OMICHEIMER -V X, TAT )V RERGENLR/ERL o7,

BEFAR (SHARE)

Pairnum

I I IO'\Q’.\'!:I Q@'
G@@‘f #s@? &

HE fER% (OrREE)

=7 .

HBA:B328
HBA!6326
HBA:6328
HSA:6328
HSA:8831
HBA:6335
HEA:T?8
HBA:T?78
HBA:T?
HBA:T?8
HOA:B004
HBA:4888
HSA:4888
HBAET43
HBA:ET42
HEA 10381
HEA:43
HBA:B731
HBA:8722
HS8A:8733
HBA:8T34
HBA:BT37
HBA:6887
HSA1M
HBAI16
HEA!6688
E&-HTR

#* 1 il AR R & A BRI A~T 2 OBLR

FIHEERAEREZBE LML, HEEROERERE L CEOREEEETHL T Frah
P450 R°F /7 2 UIBLEER ICBE LM EER Vv —7 L a b= U ZFIRST KLU U RIR
FEIENE T DT N—TWRE & 5D DRER AT, KW@ 2/ U 7o AR B X
DN T DOBERIZ L > TR ZZ T 5720, #HHAFIC L 2 omERsI S SN2 56 L.
W07 DI BIREEER OIEAIH 2R 972012 b 5 G OEBORMAREIND LD 2 DOFIKA
METHY EHLLLFERE L TEYOMPRELZ ER G2 CHEERAREZIERITZ LI
%%, Flokr b= U ZFERST U U U BRIRELIEN L LIcEMR O%E . WSRO In1ER
D Z 0 HEBEEH OMN 5| i Z SRR ERD T ERRI N,
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Prediction of glycan structures from gene expression data

T RAACFRIEFTASA A T H~T 4 7 A 2 — B IR

HEERLEB

PES I E AT A, TRy J$®%%&& EMmIZE > TEEZFHmICELEE LTS Z
ERmBETEY, DNA, 5'//\7 W< B3 DEMEE L THEHEINTWD, TDD),
DNA oK% /37 L RIBRIZ, FESH O HAEELY| RS DARE L THIT 5 Z ki%% CHEH
Thbd, LnLERNG, DM&%&/Aa B ORI & 13E W B E 21X 0 WA S 3 FAE
L. SOICHBEREMOBA DL —EOMEEZEM L TR, ZOXL ) b E OBME S 1
O N2 b DL LT 5,

KEGG GLYCAN 7 —# X— A TClX, ZNETHESN TEHEEMEEOER L, HiiBREE
O IEE RN EE SN TR Y | FEHEG 2 5 R F OBLE D GEIT T 2 LT e i W& IR %
REELTEBY ., WA 7+~ T 4 7 AR EAT 5 BRI N> OH 5, PESHN VB R RN
12 DI DPEERBRER OMA B DEIZ L o T, ZERBRBEHNER I NG Z &0 6, Ml O bR
BiligE ORBIREN DL, KEGG GLYCAN OE#RERZF AT 5 Z & T, MENTAR S

NGLHEHEEEEZ MDD LN TEDHEEZEZLOND, TITARFIETIE, ~A 7T LA T —X)h»
D135 25 PR IR O BUE W & Al 2 O TH L S 4 D S 2 TIF 5 kiR & O
PR OREE TH Y = 7 — =D EZ A L LT,

BENE

Kawano © (Bioinformatics, 2005) 2 X - THRZE S L7 bESEMEE THIE (DA, TIEkiE) &
FLR) ZBE L., $EkF L DR EIT -7, R TIET — & X— R ZEM S g Lo
TR TERDP TN, T —F_N— A ZEB SN PEHREE O BE LS PEEP KR Z D
%HZET, PRIARER MRS E B A O T 2 L 2R AT, RIS, ATy v T =X ThH~vA T
a7 vAT—4 @?&b\%i D — BN Uiz, WERFDA 7y b — 2 BIFIRBEESZE O 330
| CTholodloxiL, B FEIT RBEBRE) & L, kEIC, SRR EEO~A 71
TUAT = nbEREERBIEEZHWTTHIEND N ’*”*%ﬁﬁ%L%?@ﬁE@%ﬂﬁ& o LEb
g L7z,

S

FF. RS TRRITE 5 N RS OBMEIL 1723 M Th o> 7= Dokt L, HiEE gD -
T BIETIEE O E 3014 L, KIBICHT 2 N TE 2, KIZ, BHEAIMFEESE S
i~ A a7 LA T —5%HOTHERE K BIEE R L7, TR E 2 Kiglo
ENtz, Fo. TZETOHRRAEZEEEZ T, N BESEOE TH Y = 79— =2 Bk L7z,
KEGG ORTHOROGY 2 LV & h & &L TAEWRIZIK W CRFEESE Z THIT 2 2 E R A[REL 725
oo F72. 20D~ A7 0T L AT —H Zflio - PRI O EfRITSE S TE 5 L9 I Lz,

B

T N—AZER SN TOW WSS 2 T TE 5 L0 ICT 5 Z L IIRERELRHATH
D, AENEZDO—FlERETE T, LrL, BZENRT S 5 AT, THEEZAHT L Z L7210
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TIEHEATHTHD Z E FRAENPARFICLT LLGFEET D EIERO RN Ll 2BET D L
FET D FEGH A 3R 3 2 PIEC RAEHZ T T 2 2 -7 AT T BRETH DL EE XD,

NAFA LT H~T 47 AL THRESINTZ-FET, 22— —ICBE SN THID TEDILD,
~ A7 a7 LA ORBBEEICL D TR, 2 — W —IZEF 2 50T W RIEOREE L W ) BT
BEHEOEWHERE TH o, L L BEEREDEMMEZ ZET D L. ZHITWD DO —HTH 5,
PEREDE L oo TWAHEMEZ a7 O Y PEIZOWTORKEED, BIfE, 7 T AZ Y v IR
HTHDLHZENLEE, SLRDIMFTERBDBMLETHDL EEZD,

N A OEE TR Y = 7 — = FBIfE, FEFIC TR bEDLER>TWDLN, S,
KEGG 7 — 4 X—2%F|HT 25 Z & T, THFERZ T TR OMNIEHREZF LD L DI
BT E2LND,

FE w3
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Classification of enzymatic reactions based on patterns of the chemical structural transformation
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Introduction

Tumorigenesis can be caused by a variety of factors, of which oncogenes and tumor suppressor genes have been
intensively studied. Recently other factors have been reported: epigenetic alteration includes hyper- and
hypo-methylation and increased and decreased expression of specific genes. Moreover, many carcinogens have
been reported to have an effect in tumorigenesis. Many researchers are suggesting that tumorigenesis should be
seen based on all possible causing factors rather than focusing on individual factors. We attempted to visualize

these known factors in biological pathways.

Methods and Results
KEGG released a new category in Jan 2008, in which molecular biological information for human disease is

accumulated. Its cancer division consists of a variety of cancer causing factors including oncogenes, tumor
suppressor genes, markers, drugs, and carcinogens (Table 1). These factors can be superinposed into KEGG
PATHWAY maps to see in which part of the pathways may have been altered in cancer cells and how this

alteration affects cell activity.

Table 1 Cancer data and their counts

Num of cancer types 55
Num of cancer related genes 146
Num of cancer markers 197
Num of cancer drugs 90
Num of carcinogens 29
Discussion

We have visualized alteration in a pathway basis based on the accumulated knowledge. As a future work we
consider to use the knowledge to an analysis of high-throughput data such as expression microarray, SNP, and

copy number variation data. We believe that the analysis gives a new way to cancer research.
Reference

Kanehisa, M., Araki, M., Goto, S., Hattori, M., Hirakawa, M., Itoh, M., Katayama, T., Kawashima, S., Okuda, S., Tokimatsu,
T., and Yamanishi, Y.; KEGG for linking genomes to life and the environment. Nucleic Acids Res. 36, D480-D484 (2008).
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Identification and Comparative Analysis of 5'-UTR Using Entamoeba Full-length cDNA
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Figurel. GO molecular function summary of 690 annotated genes

RIZT B TNVDOHRNL T T A~ —DFHARY BNIELWEBbhs b0 2821 Bl %%k
L., ZNHIZDONT first ATG 12X % ORF % & o 72k, 2454 FE5C ORF 2BV,
FIZZ D 2454 BLH D 9 5 95%LL EiT first ATG 723+30bp LANIZUL E - TNz, Z Ok
Bn ENTZ BUTR & B TH D &N DD ORHEII R ESNZ — U BNEENH0, T O
WL TTEZEHELLSHARNTIIVARY, ~NET A —N2HOWTiE, [FEEOIT 21T 5 FiE
Thd,

|5000 full-length cDNA clone libraries|

1
|3869 assembles |

!

|2821 assembles with good primer reading |
!
2454 assembles which give ORF from the first ATG|
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Figure2. Flow chart of sequence processing and first ATG search
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[3] Loftus B et al. The genome of the protist parasite Entamoeba histolytica. Nature.
2005 Feb 24;433(7028):865-8.
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Immunology related bioinformatics study

Bioinformatics center, Jian Huang

B & B

The B cell epitopes of proteins are special regions on proteins that can be recognized
by the antigen binding sites of antibodies or B cell receptors. Identified B cell
epitopes are very useful because they can further be developed into diagnostics,
therapeutics and vaccines. Therefore, it's only natural that B cell epitope mapping has
been a major field of immunology research.

As identifying B cell epitopes experimentally is time-consuming and expensive,
techniques to predict B cell epitopes have been developed for almost 30 years. Most
of these techniques are sliding window based sequence profiling methods. In brief, a
window slides from the N-terminal to C-terminal of the query protein sequence. The
mean propensity value of the residues in the window is then assigned to the residue in
the middle according on the amino acid index (also known as the propensity scale)
used in the prediction. By combining such predictions with experimental verification,
many successful cases have been reported. However, the performance of this kind of
B cell epitope predictions has been disputed. In a recent report, Blythe et al assessed
484 amino acid indices in the AAindex database with sequence profiling methods.
They found that even the best set of amino acid indices performed only marginally
better than random, indicating that better methods or new amino acid indices are
needed for B cell epitope prediction. A very recent study has confirmed that Parker's
hydrophilicity (Ph) and Levitt's index (Li) are the best two indices so far for sequence
profiling based B cell epitope prediction. However, even the performance of Ph and
Li are unsatisfactory. With the appearance of novel theory and technology, and the
rapid increase of experimental data, building new indices to cope with new or
unsolved old problems is still necessary.

FRET A

In this study, we built new amino acid indices based on the local and global topology
of residue networks. We also studied the relation between these topological properties
and the physicochemical properties of amino acids through cluster analysis with
existing indices in the AAindex database. The application of these new indices is
demonstrated in protein surface residue and B cell epitopic residue prediction.

il A
Residue networks are constructed from the PDB structures of 640 representative
proteins based on the distance between Co atoms with an 8 A cutoff. All these
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networks show typical small world features. New amino acid indices, termed relative
connectivity, clustering coefficient, closeness and betweenness, are derived from the
corresponding topological parameters of amino acids in the residue networks. The 4
new network based indices are closely clustered together and related to
hydrophobicity and 3 propensity. When compared with related amino acid indices, the
new indices show better or comparable performance in protein surface residue
prediction. Relative connectivity is the best index and can reach a useful performance
with an area under the curve about 0.75. We evaluate the performance of six amino
acid indices in B cell epitope residue prediction using the classical sliding window
method on five data sets. Four of the indices: i.e. relative connectivity, clustering
coefficient, closeness and betweenness are newly derived from the topological
parameters of residue networks. The other two are Parker's hydrophilicity and Levitt's
index, known as the best indices so far for B cell epitope prediction. On four of the
data sets, the performance of all the indices was comparable and poor in general.
When applied to one well-annotated data set, the performances improved and the 4
network based indices showed better performance than that of Parker's hydrophilicity
and Levitt's index. When using the relative connectivity index on this data set, the
prediction accuracy, sensitivity and specificity reached 73.6%, 73.0% and 75.0%
respectively, with an area under the curve about 0.796.

£

We suggested that the relative connectivity index is a good choice for B cell epitope
prediction. It also indicates that the low performance of B cell epitope prediction is
not only due to the methods and amino acid indices used, but also the data set as well.
Interestingly, on the well-annotated data set, the performance of B cell epitope residue
prediction is very similar to that of protein surface residue prediction, especially at the
10 and 20 A2 cutoffs. It is suggested that the performance in surface residue
prediction might form a theoretical upper limit for the performance of B cell epitope
residue prediction methods. It indicates that the network property based amino acid
indices can be useful complements to the existing physicochemical property based
amino acid indices.

T8 i 5

1. Huang J, Kawashima S, Kanehisa M. New amino acid indices based on residue
network topology. Genome Informatics, 2007;18: 152-161.

2. Huang J, Honda W, Kanehisa M. Predicting B cell epitope residues with network
topology based amino acid indices. Genome Informatics, 2007;19: 40-49.
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varDB: a database of protein families involved in antigenic variation
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Emerging infectious diseases and drug resistant strains of current pathogens are a threat to public
health, but few comprehensive resources exist to study the underlying problem of antigenic variation.
Antigenic variation is the mechanism by which pathogens alter their antigenic signature in order to
evade recognition and clearance by the immune system. The varDB database (http://www.vardb.org/)
is a curated collection of protein and nucleotide sequences involved in antigenic variation in pathogens.
The database provides a compilation of annotated genome sequence data on antigenic variation
strategies as well as integrated tools to facilitate comparative analysis within and among taxa. The aim
of varDB is to serve as a central site for antigenic protein families from multiple pathogens, enabling
researchers to compare pathogenic mechanisms across taxa with the goal of identifying common
mechanisms of pathogenicity to assist in the fight against a range of important diseases.

Ry

There are a number of databases devoted to immunology or sequence analysis of one or a limited
group of pathogens or diseases, but there is no centralized resource dedicated to compiling antigenic
variation data across multiple taxonomic groups. VarDB (http://www.vardb.org/) is intended to serve
as a central resource for analyses of antigenically variable protein families from a range of pathogenic
organisms. The primary application of varDB is querying and retrieving sequence data from gene and
protein families involved in antigenic variation. Antigenic variation gene families may consist of
many highly divergent genes and pseudogenes, and specialized tools are provided for sequence
analysis, including custom motif detection and sequence alignment tools.

TS

Medically and scientifically important viruses, bacteria, fungi, and protists that have been shown to
demonstrate antigenic variation were selected for inclusion in varDB. Gene and protein families
involved in antigenic variation were identified from the literature, and sequence data was compiled
from NCBI, KEGG[2], GeneDB, and relevant genome sequencing projects using a combination of
keyword and BLAST[1] queries. Additional sequences were retrieved from domain-specific databases,
motif-based search tools, and accession numbers referenced in the literature. Users can also upload
their own sequences for analysis. Sequences can be queried in a variety of ways, and when a sequence
is selected, nucleotide and amino acid sequences are displayed, as well as annotations, introns,
conserved domains, and references.

A local BLAST database is provided to find related sequences, and results can be filtered using a
variety of criteria (e.g., similar symptoms, geographic location, taxonomic category). When a set of
sequences is selected, an interactive workspace is created for viewing and organizing the sequences
(Figure 1). Several integrated tools are available for visualizing, analyzing and annotating sequence
data. Sequence variation is analyzed using an entropy-based variability score[3]. Conserved domains
are annotated, and motif detection tools are provided to identify common motifs and repeats.
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The ability to perform comparative analyses over diverse taxa should assist in the elucidation of
biological mechanisms of pathogenicity and increase our ability to identify new biological pathways,
drug targets, and therapeutic interventions. In combination with existing resources, varDB should be a
valuable tool in the ongoing fight against infectious organisms.
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Purpose and Background

The objective of this project is to develop a variety of stochastic models which can be
trained from biological data and will predict the property of a given new example. The
data used in this project ranges over a lot of different fields in molecular biology, includ-
ing biolgical sequences, cDNA microarray expression data and metabolic pathways. The
results obtained in this fiscal year can be summarized in the following two points: a model
for analyzing glycans and a model for discriminating metabolicy pathways from microar-
ray data. The purpose of the glycan model is to reduce the time and space complexities
of an old model to avoid overfitting to the training data and to make the computation
more smooth. On the otherhand, regarding the pathway model, the purpose is to mod-
ify an old probabilistic model for clustering metabolic paths by using microarray data.
This model was developed in 2004 and applied to unsupervised data only, since it is for
clustering. However, we now assume that we can have binary-labeled microarray data by
which metabolic pathways can be distinguished into two labels. Thus, the puropose of
developing the pathway model is to modify the old model to the one which can be applied
to classification.

Proposed Approach

The glycan model improved the old model by decreasing the size of state dependencies
which was the main cause of its high computational cost. On the other hand, the pathway
model is based on the idea of a mixture of experts or emsembles where each expert is a
penalized logistic function, corresponding to one of two given labels.

Empirical Results

Experiments using real datasets revealed that the glycan model significantly reduced the
computation time of the old model, keeping the predictive performance of the old model.
This means that the developed model satisfies our early purpose. The pathway model
classifies input examples, i.e. microarray expressions and metabolic pathways, with a high
accuracy which is significantly better than that by support vector machines, which are
thought as the best classifier in the machine learning literature. We are going to further
pursuit the performance improvement, keeping the understandability of the results of the
pathway model.
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Combining Vector-Space and Word-based Aspect Models for Passage Retrieval
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Raymond Wan

1 Introduction

Genomics information retrieval (IR) aims to improve access to collections of biomedical publications by
researchers. The annual Text Retrieval Conference is a venue which allows researchers in IR to develop,
evaluate, and share ideas in a competitive environment. Last year marked the final year of the Genomics
Track. As with last year, the Genomics Track had a single task: passage retrieval from a biomedical
document collection. Along with the University of Melbourne, we participated in this track by improving
our system from 2006 [Wan et al., 2006, 2007].

2 Method

Our passage retrieval system couples a paragraph-

level retrieval system with a passage extraction v

system. These two parts work together and are index paschges l anked

each further broken down, as shown in Figure 1. gg;:ggg‘—{ indexing }——{ querying passage }——{ pore }Eﬁi’es
. ) . |

The paragraph-level retrieval system’s purpose is co-csurnce o L s ecourence scores

to build an index and then return a ranked list of requencies score

paragraphs given a query. The passage extraction
system scores words based on the co-occurrence
of terms in the collection. These scores are used
to determine which parts of a paragraph are most
relevant to a query.

We made a number of improvements to our system from 2006. The most significant changes were
to: (a) no longer index the collection at the article-level; (b) execute the aspect model of the passage
extraction system on-line rather than off-line; and (¢) abandon query expansion using external biological
databases.

Figure 1: Overview of our passage retrieval system.

3 Results and Summary

The biomedical document collection of 162,269 articles from 49 different journals from HighWire Press
were once again chosen as the test collection. This year, 36 new queries were provided to TREC par-
ticipants. Relevance was determined by pooling the results from all participants and then manually
judged by human assessors. System effectiveness was measured in terms of the mean average precision
for document retrieval, passage retrieval, and aspect retrieval.

We improved on our performance last year by attaining average results compared to last year. In the
future, we plan to further evaluate the various parts of our system to obtain a better understanding of
our method.
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A Probabilistic Model for Clustering Text Documents with Multiple Fields
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Purpose and background

As an unsupervised learning method, document clustering can explore text collections
without any prior knowledge by grouping documents into different topics, which assists
in the navigation and location of the documents of interest. Existing model-based algo-
rithms consider each document as an integrated object, whereas in many cases a document
actually consists of several distinct fields.

The Proposed Approach

We propose a new probabilistic model, the Field Independent Clustering Model (FICM),
for clustering multiple-field documents. Incorporating the distinct word distributions of
each field, FICM can not only integrate the discriminative abilities of each field, but also
select the most suitable component probabilistic model for each field.

Empirical results

FICM has been applied to clustering three-field (title, abstract and MeSH) biomedical
documents from TREC 2004 and 2005 Genomics track, and two-field (title and abstract)
news reports from Reuters-21578. We randomly generate 100 datasets from each source,
and demonstrate the superiority of FICM with extensive experiments. For the TREC
2005 Genomics track data, FICM outperforms the classical multinomial model in 93 out
of the total 100 datasets, of which 69 are statistically significant at the 95% confidence
level. In the meanwhile, FICM outperforms the multivariate Bernoulli model in 94 out of
the total 100 datasets, of which 59 are statistically significant at the 95% confidence level.
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Datamining Active Metabolic Pathways
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1 Prosposed Rearch

Network structures are an intuitively human way of visualizing and understanding the structure of com-
plex processes by providing detailed representations of the interactions between many variables. It is
their intuitive nature that prompts researchers to ask questions relating to this structure. However the
problem is that the observations of the variables used to build the network are presented as an unordered
data table. The modeling task is then how to efficiently impose the knowledge of the network structure
on to these variables. This problem is particularly difficult as the network structure imposes a special
order upon the variables that is not easily represented within a mathematical or statistical model. A
readily understood model capable of efficiently capturing network structure within a data table has many
applications spanning multiple fields such as bioinformatics, web mining and chemoinformatics.

2 Proposed Approach

The creation of a supervised classification technique that exploits the intuitive nature of Markov mixture
model would be a power tool for web miners and bioinformatricians alike. In this research we propose a
supervised version of the 3M ? model using the Hierarchical Mixture of Experts (HME) framework ?. This
approach, called HME3M is capable of identifying dominant pathways that correspond to known response
groups. Furthermore HME3M proves to be an accurate classifier whilst maintaining the Markov mixture
model’s power for analysis and observation of the transition probabilities of the identified dominant
pathways.

3 Results and Summary

Over the course of thorough simulation studies HME3M is shown to significantly outperform both stan-
dard logistic regression and support vector machines with linear, polynomial and radial basis kernels.

Mean Correct Classification Rate +/- 1 SE Mean P-value +/- 1 SE
from 10 runs of 10-fold cross-validation from 10 runs of 10-fold cross-validation

—— HME3M
A PLR

- HME3M vs PLR
HME3M vs SVM (linear)

SVM (Radial)

a
4

+ SVM (inear) - HME3M vs SVM (Polynomial)

- SVM (Polynomial) 24 HME3M vs SVM (Radial)

Correct Classification Rate +/- 1 SE
P-value +/- 1 SE

2 4 6 8 10 12

Number of HME3M Components (M) Number of HME3M Components (M)

Figure 1: Correct classification rates and 10-fold cross-validation P-values for the glycolysis pathway,
changing M from 1 to 12.

The superior performance of HME3M compared to SVM is a direct result of the explicit modelling of
the pathway transitions information. Rather than the Hamming distance which assumes the path taken is
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certain, HME3M explicity models probability that each path is dominant using a Markov mixture model.
By applying these probabilities to weight the linear kernel within the PLR model biases the parameter
estimation towards pathways that are strongly expressed within the data. The iterative estimation
procedure of the HME parameters then provides a feedback loop allowing for information from response
variable from the experts to flow back into the estimation of the Markov mixture parameters. This aligns
the discovery of dominant paths by the Markov mixture model to those that are correlated with the
response classes. The result of the HME weighting is localized PLR models that use information from
a single dominant path to classify the resposne. The combination of these experts then provides a high
accurately global classifier for the response.
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Molecular Simulation of Biopolymers
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Table 1.Calculated Elastic Modulus of
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Cellulose I Crystallite (5x5x5 unit cells)

PCFE CFF91 v.2.7 COMPASS Diection | [a]-direction | [b]-direction | [c]-direction

I Forc (GPa) (GPa) (GPa)
P Field 3.892 nm 4,101 nm 5.190 nm
i CFFo1 2905 | 100.3 | 137.1

26 38GPa b 83 ver. 2.0 . ' '
101GPa ¢ 126 138GPa 711/02 4070nm | 4231nm | 5.321nm
¢ S:fgll 26.1 92.6 137.6

b a .S

4/1/96 4.093 nm 4.244 nm 5.318 nm
S:fgﬁ 37.3 83.3 126.3
7128/2006 3.949 nm 4.218 nm 5.179 nm

Fig.2 cellulose Ig

b
a
c
a b
b a

b Fig.2 Cellulose I,

a

Table |
with 7/28/2006 parameter set (COMPASS)
CFF91 ver.2.7 (COMPASS)
c CFF91 ver.2.0 CFF91ver.3.1

137GPa
CFF ver.2.7

CFF91 ver.2.7 COMPASS

96

CFFo1

5x5 units

CFF91 ver.2.7

CFF91

137GPa

126GPa



TR 19 I FUBRLFBAI A —S—a L Ea— s — TR T LY —FUR#EH
B M A 1 O fa B L 1M

Risk Assessment of Fluidized Landslides
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DIREIZ—ETH D0, BFHEE D OEAIEL. EAKBBIBE R KT 28D D% ITMRIET
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FESNE T C, KM X DB AKEDORAZFHRTHZ ENTE 2, LEROEIT TR E
WAL B ER CHBL TEX /-2t R L T0WA, LML, A% E LI TORMBLETH
%o (1) ERRo3FEBRCIRhi 503 T L2y < T|EIG S O ZBE S E £ O EFRORER L v
KEWED, SHICKEBRPL A TERTITRETHD, (2) R AR O N TE HICH
MEMZHRETHD, (3) BWHEFEEORE - EBEORE CTOMETEBLOYIaL—v
g P TOEAUWRTIORE T IECOVWTHLHEZEOLERNH D EEbh b,

SE 5 AT, W, e, R (2007) : FERIEREEE AW - fafndEdEk Y o
ABEERBR 235 1T R & I B K E DR ABFR O FREL, (fh) B ARG 2R 7e 38 Kk
TSR SCHE, 2007 4= 8 H (MU A i), 2p.
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High-resolution simulation of mesoscale convective disturbances
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BRI T IO E LT 5, ’IHUERET L WRF 2V TEREEDTLEY I 2 L—
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AN DUWTHAAR T,
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K OY GTOPO30 DFFEIZDOWTIRT, MG EHORIMIE TH L7720, K2 12T
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AARD X 5 2D SRR I SMEET DA, FTHBER CTh 2 1EE % T MREEIZIE U T
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Crystal Structure of polythiourea9

FREER AP AN TR B - TP B E A
BEmEEM
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TORTHONRyF o rRoar 7 A—va VT 2MAESSD 2 ENHEINTH 503,
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235, MD |2 X% annealing ## VK L1T9H 2 & T, REERBEEZHRRE LT,
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BEE CICEBOUHHEEL AR L, I ab—3 a3 v &1To =08, XEE %+
ST 5 B DI H LTV,
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BT AT K DS X EIYT R OFRAR & SRINE & OB BUIE L | BID L E R E DT
HETLHDEEZLND, BHE, FRBE L OB EZB 2> T,

RYFFIRF YL TFAREBREE VT AT VLV UVERNRFELLBOVIRL-EGSFTHD
. AF VL EOBRF T gauche #35r ZFo0, FARBIEDERIF O E P TR o
VIFA—varklblEI2OND, XBETHRERORD LT ERND, T
BT T TR VKA TS Z ENGMDEN, ZODIIZZDXHar >
A= a URERINDETHAD, L, O L) 2R 8IL. REBEKICAEETES
o ERWIlE OESHRE ST TIRIE E A Bl S TV ey, U bulky Ze b R T
B R rigid 72 F A RFBIEE R WA TF L UENS D &0 Z Oy B Rk
ThdEELZLND,

B, AIEAICBEWTOHBBHEENZ T ERE < 2WEFIZHOWTIE, EDFT
BT D NG NN T A= N DIEEHTEDLLDOTHLINE Lo LHERT HHEN
D, BRI BRI L TE, +972 37 A—=F 22 TWDIEMTE A LR,
peff 3.01 72 & TH| C=S X N-C (=8) DIEFEEF G EPBEMOBELWE I L TRE<TH
TWED, WBHEORFELRNTHFFEDO L Y HNES T THRERDH S, Zhbic
DONTIE, D7 ELHLERMEEELET DR EO T RE LTI LRV, RT v
T VBB ECIEIET S Z EIIREETH B,
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Anisotropy of diffusion process in rock-forming minerals

TR R A2 ER =5t

HEREED

IR R BRI B WD TIEERGUIFEF ICHER B A FF o Tl | Zhz v T, REOHELS
KEE < BERCE 7 EORERGR U BTN D, L, i« v MVERERT D803 xHFr
PEDME < L B8l 5 A K - TILBUESRANE 9 & E BNERIICH DN Do h 5, ZORKND—2%,
it B A OIEVMT LV activation energy AR DA T7E LB X LIVTWAD N, AR ENRL,
ZD7=, CASTEP (Materials Studio) Z JHW 7o EEHIREEFHRIC LV | &SI OSEFMIZBIT 5
activation energy %z RS 5 Z & A8, AWFZERREO A TH 5,

AT

BIfE. forsterite (Mg2SiO4) & x5 L CTHFE A T 79T 5, Forsterite |%, ¥ 7 R0 LA A2
2FEME, WA AW 3FEBEOZNZIR R TFIICIHEEMRFEA L TND, TDd, £HA
NMEICIET A ZEHLO RNV X —| TR DTS, £, AR TOREIICL-TH, %
L= LB O EMEROEC LD | FHEBRIIRRD 2N THREND, ZTOTD, EH0no
TeRHENTG A= —B L OEAE T ORE EVFEH RO EETRHRLILEN DD, 2T, £
TINODOEFENRT A= —5BEZ2 5 LICEDBEEZFTHRITND,

fE R LB

F9. k-point DKE E LT FAXF—DBRICONTTH DN, ZZIDO RV Eafkiim Tk, iz
-15300.6348 eV (k-points: 5x2x4), -15300.6357 eV (k-points: 4x2x3) & 1FIX[F U TH > 7=, KIZ energy
INTG A =B — %z THDH E-15300.6348 eV (energy: 0.03 eV), -15300.6358 eV (energy: 0.05 eV) &
ER U THDHHEN -T2, k-points 23/ NEWEE | energy /8T A —F —3 K& W L EHELEE
WS AR TIE. k-points: 4x2x3, energy: 0.05 eV T/ DFEE NI TE 5,

WRIZ, ZEHLZ TR LT B 12D T, AR T ORE &4 IxIx1 T, f#HEEED Mgo ~7 & 2410,
W2 L7854, k-point DK & X - eneragy /3T A — % — & =R L X —DBRIZ OV TIL, -13878.7905
eV (k-points: 5x2x4; energy: 0.03 eV), -13878.7924 eV (k-points: 4x2x3; energy: 0.03 eV), -13878.7912
eV (k-points: 5x2x4; energy: 0.05eV) L IZIERI U CThH o7z, UL, FEAKTORE I 2xIx2 D
& TlE, -59657.3289 eV (k-points: 5x2x4; energy: 0.01 eV), -59778.1757 eV (k-points: 4x2x3; energy:
0.03 eV)&., #7120 eV AN FEIR > T D, ZOEWVIIHEDOMETHY | ED/TF A —%—fH
HAEDE PG DA EE TR D MLER o T,

I, BBEED MgO ~7 2 Z2fLIC LIZfEf T, A CANT A =2 —ifllA G TRAK T ORE
SOHEEALSEI AT, ZHUTEIATE RS L D22 O AR H Y | HREARRE T3
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REWIZEZOMAERIT/NESL 2 BEOEIZ/e D Z ERHIFCE 5, FHROMEE., Bamako
TRLE—(T IxIxl DA, -13878.7924 eV, 2xIx1 D H54-29178.5885 eV, 2xIx2 DA .
-59778.1757 eV & 72 o7z, Z I b, ZEADRT R NLF—ZRD DH & -1421.8433 eV (1x1x1),
-1422.6829 eV (2x1x1), -1424.3671 eV (2x1x2)DFERAHT=, 5~V KEZWRTEHEEIT I &
RSB DD, IxIx1 & 2x1x2 THI 3 eV DZE LMW ENgnoiz,

AEE N IS 2R T Z T o 72 & 2 A, 2xXIxL D FEAME - TIIfI 1eV(-13907.4488 eV &
-13908.2418 eV) D& S Tz,

INETOME, BAKTOREEILD, FHAT A =X — 280 KELELOFEHKT 1L
X —NEAT D EN Dol ZDTH, Hidh PRI IFEM G T 2L —058E 9 fER S
NTIEND (leV) 2, 29 LRI A= —AHEDEREAE A XOLEBEDIT O N L
DREWVWED, SHRIDIZHEMICZ ) LRI A—F —(AEDEEEZEIDVNEND D,
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Prediction of GPCR and Ligand Interaction

FERSEHRAFERE A =

(s e HmM]

G 2 NI BRI A K (GPCR) 13, REMERIIEEDONEN LA =7 FO—DTHH, INb
GPCR Ok Z KT 2V /> RZZNHRINCFR T 5 T LIZEEMHBICBW TR EHRRZ 59, £C
T GPCR &V /Y R EDMBENEH A2 — 2 Z R EBICHIEAE 85 T LI KD U AT Y R2RINICHREKET %
W7 Insilico V) 77> R P AREDRFEZT1T5 T LM AEOHMNTH %,

GENIER)

AEFZE TRV T, RSSO TIRNEETH S GPCR 7 7 2V —Icxf LT, Z /87 ERdHITEHR &
LAY e HZ Vg 2 & TY A2 RO FllRhiRzZ I 192 C LIS LR aE TH %,

X9, B27 RLFVUVZEKRD) Y FRRICAFEZEH L, ZOFEZIT>7, ZTLT, 27T —%
N—ZA S U U TR0 GPCR- U 77 > R ALEAE#RZTIC LT, HAERNRMOMAG DRI LT
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e L TFRA T DIEEEYIEE (worst50) ICDWT, B 2 7 R LF U U2 ARG BIMIR & [1251]-
cyanopindolol %2 W 7o 23RS S5 ER 2 I L. Z OMGEEZ1T > T2,

(kiR]

A7 DEWEEYIEED S5 B, 21 FEIC DWW TR 217> 7ehiR, 17 RIS DWW TRARBAMED RO 51
7o (b b 80.9%)., UKL, A7 DEWEEYIHRE 9 FEIC 1) 5 MEEREROK R, 7 FEIIBIR
MarEhhore (by bR 222%). TR Licta®idundndg, p27 FLFI YZAKRV TV FE
LTHREDZWVHHRDOY Y FTHO . FADMER LT A R TliED GPCRICH T 288 77> R 2w
MICTHITE % C Lz LT,

(E%]
DU EDFRN S, TOTEZICHT 2 T, IBEENE LD G2 A4 —7 7 > GPCRISHT ZHHY 77> K
DEBMDDNRIRRDFHT 5 L D MR E NS,
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Theoretical Study of Atomic and Molecular Systems

FHRFRFAE L AR~ A s ux D=7 ) o 7Hg StiE B

HRE HAY

JFFBELOBFOLA T I 7 2AOKREZHBICHEAT S Z 213, ZOWHR - (LEOME %2 73
TODIIARARIZED Lo TETND., Fx IIMERFEO 5802 OB B35 2 R 18 1+
HERRIZRI LT, =g VX —HBE[L3ICLDHi% %2~ LT/, £, X575 Rigged-QED i
WA-TIORBICE WV EA B I OEFORE E L COMAEMERANBICHRZ D L ko2, Zhb
DFER, (LGOI, B ORATIZEE)OBRAE, [T BRSO KT 72 PP O FFG % & 7]
RBICLTE. TRHDOREBEENLT, HrRIFEFSFOREER LML TS DEHRE LT
W5,

FRZARIOMIETIE, ~7 = AEMEY) (HEO2) « 7 > & VI b (Lax0s) 7o & O & if dEE b D&
TAEEICER L, @R LBBRTHOMAIREDOHI L Zh b OFEWME L ORI OV TR
i1 7.

ZZHEFE ORI T =7 AR D 7 — MEFIEA~ OISR T AR EmE 0, R R
ANTWB. N7 =g AL ORTEFERE VU 2 VBN ETORMZENED D, Kitfsr— b
M e L CHEH 2805 5T, HBAEWRE CORREe, WhoREXmOBEE R L, Kif
ROBEL N OPMBENTND., ZTHHORBEICH LT, N7 =7 AT OFEFHE KSR S
NABEEEMDIZDIZT 2 VI LRIV = I RERID I EE2ET /L LIZEENTORTEY, 7
I LUV E = S ORMBEIIA XNV — b E AV DBRICEETH L Z ERERSN TS, ol
2, NT7 =0 ARALIRICDED La R F 2 AT D Z L2k 0, BERMEOEREMH TE D &V #H
HERRIN TS, 2, LaJRFOFEAICL Y, fifLiIREOUEZEL R oD Z EBHEIN TS,
ZOEIT, NT=UNBLEO S — M s L CORAICOWTIE, SESEAMEE L N
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Hartree-Fock 1535 L O b AR 2B U 72 % BEILBAEAE 2 F vV T 3 JRELIC L 0 FER K EE 2 5K
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ORP)PEAMEIC LV ZNODHEERANEZ LNV HEAENRHDLE NI 2L ThD. LEOBEZEND,

Coordination number (n)

FIG. 1. Binding energy plot of La(OH)n and Hf(OH)n

as a function of coordination number.
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TR T D2 ETBEEOMAIIKT 25205 Z LN TED. ZOMID La, Hf, BLUSI
JiF L& O JRFHDORESDENDPHLNTH D, AL RT 5p HuEDFLHDEWDTZDIZ, La-0
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\:.\_/ /
\Z, BAEESA L A @ j \"\ © Jor
BAREI I B am 7y
i, BEEREL
(b) (©

PRI S T3 & FIG. 3. Local dielectric constant of (a) La(OH),, (b) Hf(OH),, and (c) Si(OH)..

EzoND. HEERLE L TAIZES, La(OH), Hf(OH), X OSi(OH), DRIZ04iT HETOBELIG
BEOENTH LN TH 5. HE(OH), 128 TiE HI-0 IZFEE R 1.0 2 LB 2 58I 23MF/E 9 5 A%, La(OH),
B W La-0 BICZ D XL 9 ZefEiliZ A S /e, 2 2 C, La(5p,5d)-0(2p) & Hf(5p,5d)-0(2p) D& A
WEROEVWRFATHRFEROENE LTHL SN, H(OH), 128 W T, HI-0 #alcES 15
Hf(5d)-O(2p) DS A PERE DE T IZFEER L LT 1.0 U EDOEAK L TWSA, La(OH), 2B W TiEZ
DM AL B AL72 V. Si(OH)4 1238V Tl HF(OH), <° La(OH), & 1X 72 DR L b d . Si-0 & D
H O-0 MIZHFEERORE WEISENS.

WIZ, D7 T AZ—TOHERMRIIOWTOBREEEEE 2T, KERIZONWTOBEREZITH. K
FEICBWLTE, SIO, DFEEEEIEIC OV T Si i 1% La JiHIZE#R LT 2o T QM/IMM
B X0 S RE(L 21T > 72, QM BT La i 125 3.0A OFE T, LaSi;OgHy, DK TH Y, MM
TEIRIE 234 fE D Si Ji1- & 394 fHD O T2 AR STV, Laii 780 o O JiF DR E & iR
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BELZX 47T, ZOKEY, La-O MoOFE
LN LA(OH), TRIZZN LT R D Z Ebo 5.
La(OH), TIE R b 72572 La-O I TO L0 &8
2 D EENBLN, HI-0 IZRLTZ b O LAk
DR A RL TS, 2, LafdY d O i+
DN XV, La(5d)-0(2p) D& A ME#E D2 &
fkrions 2 L&, JAMO SiliF5 La-O i \
BCx L CEMBEINEZ > T\ d 2 & BRIK FIG. 4. Local dielectric constant in condensed
LEZLND. system calculated by QM/MM method.

LLEDOFENG, BEffHICER T 5 La-0 DA

TEH EFERL ORBRENTHESND. BEEPICSFOREBTHEET 2561, M2 0 0BG
B2 720720, La-O fEE DR O RERFELRL T LITBZ DRV, EEfatH CIXEM B E)
REWIHMDT=0IZ LaJiiF & OFF & DRAICHLET DEFPRERFERL T LEZIOND.

£

B

ARG T, La, Hf, Si 72 EO{EHLT ) 7 — MEEWOBYINE % RTHEER LW ) & Tl
Lic. FEREZRPTNCAHAD Z EITEY, EMCHMT 2ETHBEOFERIIHT 2HF503 60T
5. Fl, BTEESMIESGREBIIKE TS, FERLEGREOMBEAHAL T L
NTE%. La-0, Hf-0, B LV Si-O OFEAIRREDEV D=, FBAICEST 2B FOEHIEEICS
WTHEWNR OGN, £, EBfMMAICBW TUIEMBEIRC OO - OICEER D1 L IX R 572
EWHICEE R T ZEEPI LN LTz, A%1E, S5 QM A LR LI-jHRZ1TH & L HICBEEE
HD 5.

N

p=1

T B
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First-principles calculation of solidlliquid interface

TR « TATER - WHE = 3 T —ALFPEE AR

AREFEX, 1) UV E T Y7 MERT 3 v LV F R 2 — R(VASP)Z U 7= Pe(111)
i b DB X B B E 5y 7R 28 SR D S R R O W E = R L ¥ — D
. 2) AulIDE ETOZVE T4 B OB EE S TS EDER 2 BEDE
TANBY R ab— gy, BAOMOBIEEE, 3) HMESFEIEEREMA T
A — B BHO = DBEFLFFHH (Gaussian03) % EICHH L=, Z 2 TIE2)NTHOW
THET 2,
h-X=1:0))
Au(111)EfESL B [ 2R S iz 7 v 2 F 4 2 (GSH:Glu-Cys-Gly) H CkL# L 5y
FIEE(SAM) - CTOmAE TG LB EEIR D pH B L OSEEREZ KT 5 LEZ 2 60
TWB S T4 OREE, Mifk, A A4 KT L CRISEENEMELT 5, 2
I E TOME TIL lon-gating | I L - TRIGEE OEMNHA SN TE ', Fx
X, EX_EBEIZELDRT v v (BAD MAELEICROGZ HlE L T2 &G %
N CEBRE L ORI HEE LT,

€E)!

508 F 4 2 B CAHLE L T ORI RS XoF
EDOpHKEES UL Ca-T LA FA U BEHEBIE s T e
BETORLETRGREOTR 2 EEHE : £ :
VFALAYEAL—Yay tIL:s?—w) ¢ ){3’;'0')
JLHF A8 L OCat BB LT Z V5 T O @ e —— }j |
ST ORISR, SRR ORI ,

BEHEFHREORBREZH W=, (BR) Kby

FJEAE R 2 AV TGS-SAMA Au (111) il BICHEE L7z, Au(11D) i BT, 7 v &2 FF
1% (V 3X Y 3)-R30° 15 (WBIE1/3) &b DT IV T A —L D70 %FEEWAE LT

WD ZENRESNTWDHDOT, CX2)HEE (BEEL/4) ZRE L, Primitive
modelZ W= T a2 b—ya Nl X 0EMREA 4 ONFizeRD, &
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Nz RT YRR EEAERIC AR X 5 Ule, BSOS OALE VIR A A OS2 i 58 i
DERKIZIRDALE L Uiz, fHREICHWE I V2 T4 okl & GS(+)Ca
CRISH COBMAMOHARREARICTT, OMELA,  [Mepaey

T, ENOENE TButler-Volmer=Ua EEMEIZ L CTEAZ DU,
BER_EHENRICLIDEEDOELOME A KD T, KROTFERAEF
(ZRT,

Ca® 3L L7zAu(111) 1l o> 27
V2T A B AR LR TR
RECHELZI VI TF A EHD
FERRAG Sy IR TIE, 5-8 M1
WEDOEMA AL, AITHELZHCH

IR SN - COO-Glu) | 4/ EDL effect | Reacti Total
WAL T LTI 5 -9 M DBEDWD  [asiow |40 T plane/om | Epeexp
COO-(Gly)

N % - = =<k . e = 7 -A(d-d,)]
Z))/ﬂ‘ﬁ/f#éhéo — ;T;k&bf\— %ﬂ—%%)‘ﬁ +- 0425 42E5 136 28E5

PIC LA WEORKIT, ERTELNE (S92
CoT 0+0  |0425 |37E6 |0.77  |9.1E8
EEHOMRKEA—Z—NRE T D, [~0 0425 |87E-2 |132  |8.7E-2
TNE T A B ML, teEnosEsE | 04256 |91E6 |126  |1.6E5
) X ES 0425 |1.8E-8 |146  |4.4E-9
DN HRERENDIZH b S ER{E
TR T a7 ZnHD1E, ZOER d,=1.32nm, A= 10 nm’!
HEDHRIZLDLDTHD EEZBND, Lk, EBREBIOERMITICEL - T,
Au(l1D) m B 7 v T4 B Ef b E 1 ECobiE T ONEA 47— b
LD L BEBR _EEDRICIVRESINTWD LRSI biv,

(%7 3CHK]
1) K. Takehara, Y. Ide, Bioelectrochem. Bioenerg., 29 (1991) 113.
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Theoretical Study on Electronic Properties of pi-Conjugated Systems

HERE TR - TAis il i

1 BEREHM

BT KOS (7 4 7 ) OMEMEH (REHEEH, BF-HAHEER) X, BEBRICB8 VT
BRIGPHAORETH D, G EL O F v V) THEM 2 &G T 2 Lo, IREMHAMEHEZERT
2L FEEETHLEEZOND, FEBET I TPA OF — VEEREICO WX, BT EE
SOGIZBIY % Marcus B2 8H L 5B TTlch I Tw 2 (1], —HEE, $—a7H FoER
(R I B LTIV Green BIBOHGR [2] 1D LGRS TW 5, AIFFETIX, IRFEM A
TERE B DE BRI & JEEH Green BB Z AG LT, HEBKET 2 v Th 5 TPD H—4
TATEB 2 B — VRIS 5577 NIRBI D RZ BN D W TR L 72,

2 REAR

IREYE — 1 i 1ok 2 REM AR g, . BT g = (U | S5 |Wy) ZaHliT 2 2 Lk bk
iz, TITU EAFA VIREDOWKRBIFAS, Q ZFLHEEE U BRT v vV Th 5, REMHA
TEHEEE n 1X, A F 4 VIREE &P IEREOZE THIE Ap £ R T ¥ > v VORUEEEM Y v; OFET
EFEIND [3-5], n(r) &, ZOREMICHOL2EIVIREMAMENERZ2525b0TH)H, BT
EREOMHAMEADOT TN TORFNEEEZHS 2T 5, idmdt, BTGk o Ik
HEDEHEIZ I Hartree-Fock %% V72, SBIR-EERHEZ & e = 2L ¥ —Hokix, JEFEHT Green
BHBCEIC X DEIE R T 72 [2], BGALIC X 2 BRI T 2 IIHIRIR & B E R 570, 2 DO
\& % @ Fermi #4725 TPD @ HOMO D#HUE L 2L ¥ — £ —HT 2 5AIC O THEZ T 7%,

3 HBREEXR

RE{LHERE X Cy X% L. biphenyl 3Rl T\ %, ZIUILIATOSEERZ & NCFHRE & —34 L
T3 (6],

RARDIREMHEAEMIZ 735 cm ™! ODEAIREID 7.58 x 1075 a.u. TH 2, TXTE— FOMEEH
EFE 107 aw. BETHD, ZHUIAV T F A 72D 1074 - 1073 au. EHERT1IHPLENZ
O, IREMHAMEABERITIC X VEET 2 2 8 TE 5, IEBMEFICERE T LIBEL
TED., —#2 phenyl EIC L AL T3, —H, BTy v VERE v 30 TRFIIHLTE
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D, ZOfEHR, HAEREE 13, EEEF L E phenyl B RICoM L TWw5, I5IC2%EMICHIS
Bo2EA% L, @R ECOMAFNELIZIZITHKRL TR0, IREMAEMIZE L LT, phenyl 2
EoETICHRT 5,

35 30
«+se: Coherent
—— Non-coherent —_
30t Z 25
< o5t =
= 20t
20} @
a2 015t
o 15} -
o H
q 10
3 10t g
0 &l
5¢ & 5
0 L L L ' ' ' ' ' 0 L L L L ' ' '
0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4
Bias voltage (V) Bias voltage (V)

1. TPD ¥ 1 O HHi- R (SRR
TIRBNIC & 2 Bl 2 B8, KU TIREN 2 % R
LTWwzzle)

112 TPD i— FOEM-BEEREZ R T, K213 7 REEICHT 5 2 320X —Hok %R
LT3, IREIZ R LX — WG 2B BT, R8I X 2 EERELO 72 0 0 = 2L ¥ —#ok
PELCTHE I EDRTH 5,

2. TR ILX—Hok

FeRam L
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Tohru Sato, Yasutaka Kuzumoto, Ken Tokunaga, Hiroshi Imahori, and Kazuyoshi Tanaka, Chem.
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Theoretical Study on Electronic Structures for Open Shell Molecule

TERHFSERN « Ay 1 TR g
[5 5 & A A
Lambert 512 Ko THEM I NTZAF X A [4-(, -V -p- A b % MeO OMe
< -~ . s . . ISR MeO OMe
V7 x2=NT R )T == MR EB Y TV Ry 7 ATEEERRL T:LL:r
LB N 7 2= VT X BB R E LIS RIZe
N
BB R L7 BRERRT 2 4 :fw;éo W5 IS TADH F J@( @
” O OMe
VIEEIRARFmIREIZR FNEMBE OB S LS \©\ @OMG
LCW5, RFETIIDFIORERERICEB L, 200 O
F A FEO AL ARIEIC DWW TN, D F1RNIZIELY Ry 7 &
‘ﬁ%m%ﬁﬁhé’&#%A%%ﬁ%ﬁyimeﬁ%T& Mﬁy(j\Clﬁw
ERALFERIENS A RICER{LARECTH D Z E N o
TWB, 2TV I F 4 I ER E 2 & DN HARE
TE, HOMOFFITIZHEIRLE 2 R D, MWAE U ZEEZAT LA EENH D, & 2 TARIFTE TILZM
HF A DR THEICA~F T I F A RIER L,

[t 3 & Z 53]
1D AR D LB OCW-ESRAR Y MV ERIE L= & Z A, mKuL’xwfx&ykw*ﬁM%ﬁ
NNz, T2, WEEEERIZEB O CEGHERICERER N BN S -2 L0 b \ZAFET D

Pﬁﬁﬁﬁmﬁﬁuh@%ﬁﬁ%%o_&#m%éhto_@XE/@®%%&§E§%ﬁE¢ék

|27V AESR#ED —FE T & HESTNIE & I T2D-Nutation A2 7 kL 2@ L7-, BKIZIS\ T2 IEfE
DHBB S 7z, 10K TIF2EHMEIC)RE S 2 EEE ROV 2 510 Y3 5 0@ 2 3SHEERMIZIRE
SINDHT e —r BN STo, F72, 20K6CIEY 3 fFICHEY T A rEICAEEMEICFE S D87
RE—7 PBRIE N, 7L, 4A0KRTVSKIZEWCIEE A Yy a—nN8RlTCE ooz
NAEIZ L DBEIIARTRE TH 72, FRE LTAEUBOBMIEMNE T E 25 = L RBITF b D0,
—EENCE NS EHE L S OAE CEOEMIEITR N ERMON TS Z E0vD, 40K, 80KDZH
WIERYVEWAE L ZEELZFFOBNPEENTWD ARER D 5, FEEE, CW-ESR A7 R~ L OWHIHE
EREELTWDZEND bR D LHEE LR OAE VEOFENB RBEND, UL EORIER-R
OB EFT DR, RPICAFET 2 AV UCREPMER B LREED G & 2 B LRBBIZEIE LT
HAREMEDRH B 2poTe, BIRFR CIHAEE LY WS EENFEBT D &0 D B 72 3L L i
MO ENBHETHRY, L LATHR, BILTE, MEBRREZEZ 27280 T RICEVEESHL
2bDEEZERBIND,

[ 3w ]
Y. Hirao, H. Ishizaki, A. Tto, T. Kato, K. Tanaka, Eur. J. Org. Chem., 2007, 186-190.
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Theoretical Studies of Chemical Reaction and Electronic Properties

AR TR TR Y e

Had HEY

DAT )T AL RAERERT DA TR BREmICHEA IR LT, MR- eRm
DEOALFEREENZH SN TN D, BEICEE L0 T ORE/HETIE, o1 & EROEAHEN
NEERBEREZEIICL20D LT, ZOBEAOREIZEEHL ISR TOVARY, KIFFET
X, TR e LT a S VR b ED TSRS U A Y —EF 7 L (CaH5S. CaHsSe.
CisHsTe) & @@ (Au(11)iE) & OHEAOEIREZMT 52 LT, g7 v 1 — L &EE
WD~ F o 7Rk & BRER I 3FM L 72,

Ry

DFUA Y=, AullDEDOET NV ET L 3BNLRD Auso 7 7 A X —IZH]FE LTIZRIZHOWD
THEROE L 21T o7, FHEJTEIT B3LYP 15, REMEII4 2 7 A% —% LANL2DZ, 77
— LD S, Se 1% aug-cc-pVDZ, Te Jii-f% aug-ccpVDZ-PP, ZDMD 51T A ¥ —0DkE
t#E & 6-31G** & L, Gaussian03 71 77 L&Az, ZTOMER, 7o 7 —JF 12 Au(111)
[ D bridge site (Au-AufEA L) & atop site (Au i1 1) I[ZWAE L7-fEEM, S, Se. Te /&1
FNENIZDOWTHEET D 2 LR hole, TNENOREILEEICB T 2 ERETRNLX—%
KLIRT, WETRNLX—LS<Se<Te &72v, BT v 1 —70 Te JR FORE 3 ie b i < W A&
LTCWDZENSMoTlz, Fl—D7T > h—Jf1O%A 1T bridge site DIE D MR Weag LT\ 5D,

Flo, BonWAEEEICR L, SEEEZED, BT 25 WIERFRICEER L E 2 &
Bi9 % Natural Bond Orbital NBO)Z VT, BB 21T > 72, FHEiEITREEIE & FAE
L L. NBO5.0 7r 77 AxHniz, fERO—fIL LT, bridge site (ZW A& L7z SHEF & Au &
DOFEETENBO O 2K 112773, Se. Te JRHIZBIL ThH.
[FEE DL G NBO 2R T2 2 &R T 7=,

#1 Au-X (X=8. Se. Te) fEAELMAET RILIF—

Toh—  WEIAN  EAE REmRAE—
(A) (kcal/mol)
S bridge 2.70,2.77 7.93
atop 2.54 442
Se bridge 2.77,2.84 13.13
atop 2.65 8.13
Te bridge 2.89,2.94 25.43
X 1 bridge site |3 L7-
atop 2.88 17.26

S-Au fif & NBO
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Synthesis of Photosynthetic Model Compounds

TR 1 LSS B #LA T

LI EHW

WM ELE LT =R ) Fa—TdRT7 77— R EDOF ) B—RUMERER %
EOHTND, 77—V UIAKAREIICTIATH Y, Fix ORFRREFN - EXLFOME %
RTZENRHLMNERS TS, BIFEETIIZINETIZ, 77— L X EFBEIOFRS]
TRAX =D/ EL, KERBEARE LEMESGEMH T2 2 RHL TS, &5
W, 77—V U tBEFRT—THDEHRNT 0V L BRABMPTHAEZ 7 AX—{L L, ¥k

FEEEE O TR P8R LI SE5 2 8T, W EEBELBIREAET HHEEK
M OBEEICHEI L TWDE, —F, I—RoF /) Fa—T1x75—L o EU LGS
HLTWDLN, 77—V UNERIRTHLDIZH L, 7/ F=2—71d— ﬁﬁ%/?%% ENIG
bbb, TOOI—RT ) Fa—TF, ETHDHVIFIELET = —THIITH > TEIRIZ
iﬁﬂéf%éT EEDR DD, DEV T T — L LRI — %/%/%1~7%$$ﬁi_m/}’t

WA b S Z T, mUWEEABRER S CE S, Ll =R F

2—TIFXENHERNRE R+ THDH I & JJDK n-nm FHAER D TiEd, Fo2—7H
tﬁﬁaﬁotﬂ/bwﬁkéﬁmﬁét (AR CHRIECH D, 1E- T, BRI
ML A 7-0121%, Wi EZ R ESEA 2 ERANE L /25, Kamat, B S IZHE T —H
%/5&1~775: TRIAIFAT =T LATRYA RROT 0 hAbSNTEERLVT ) v
ERHOCTHEBEE Iy EE, Bl E~NKEBEESELZ LKL TS, EITHRE
IXRAFRNELEBEESEZ R L, T Fa—T N NHEEE BB L OVEMRE A EET S &
WEINTWBII],

ATl AERIE~DORRILOFE L LT, I—Ro T F a— 7 O EMIC
HH L, 7/ F2—T71EZ0KEH D WVIFMBE A LAEfMisSE D Z Lk v b TcE 3
TERHMBNTWDN, BWHEREE AT 2OES NG REACTERKE I N T 2—T %
WEEBRIICH LI REZHRE SN TR, 22T, StHEES T+ ThDEARLT 4V
VEF I F a—TIER L.
Z DN D B XA R A
HRHZEEBRE LZ2].

Scheme 1. Functionalization of carbon nanotubes.

2. BTN

AFXF—AL 12 LTEN-T,
T Fa—T OFEM AT
oo, $/bb CNI &b
HEA L 72k HiPco 7 —7HR v
J /) F =2—7 (NT-AR) #%.
Wkﬁf®ﬁmﬁk%h’ﬁ % LS
< P R T T OB I AL EE HP-NTHP

| 4% vy VY 7 iR Reagents and conditions: 1) 200 °C, air, 24 h, ii) conc. HCI, sonication, 15 min, iii) 2.6

£ *i%Tﬁ 6% Ek %)ﬂ ZD E M HNO;, reflux, 24 h, iv) SOCIL,, reflux, 24 h, v) n-C,(H, NH,, 130 °C, 3 days, vi)

W L > T L., Kgb H,P-NH,, DMF, 130 °C, 3 days, vii) H,P-NH,, isoamyl nitrile, ODCB, microwave, 100
°C, 30 min.
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FOKRMGERALIZ I VR F oV IEINE A SN2 —R T ) F 2 —T7(NT-CO,H) Z157-, =D
NT-CO,H |ZHi b F A = V% EH S, -COOH }£%-COCl JLICEM| L%, A7 F LT Ik
KihnSE5Z 812k, 7 FEEEZ N L TREICEHET VR VENEE L2 —R T
Fa2—T7 %57 (NTref), £72. H,P-NH, LSS ED 2812k, 7 FEEEZNMLTE
WAL T 4 Vo L= ) Fa—T7 A5 LT (NT-H,P), iz, B{kAl<T
H DAL A X FIOVDFLE T HP-NH, /57 U —/L T U h )V EARSE, NT-H,P & it
SHHZET, T/ Fa—TOMEBPENLT 4 U TEM S HP-NT-H,P #157=, F7-,
FNoDFHEMT ) F 2 —7 %, DMF T 2 BB S IR L-1% . O E%IZ FTO
T & B A REBMATREA L, 80 HDHWT 100V DELEZE 2 HMEUNT S 2 & T, Bfkx X
AR EIZER LSz, &61C, Ll LERERSET7 2 = h U LERK ([Lil] =0.5M, [I,]
=0.01 M) % BRI, 3 =R TR A BRI 2 3- L 7= (FIINEEAL 0.08 V vs SCE),

3.RERB I OB
AFM # 22 NT-AR, NT-CO,H, NT-ref,

NT-H,P. H,P-NT-H,P % # L% 4L DMF [Z
SEEE, A B klicAavra— kLR
> AFM 4 % Figure 1 {2779, NT-AR %
DMF |[ZHEAPETH D720, K& RNV R
NEEEH L TWD, BLRFUILED
DMF ~® B Fi: D & & 5> 5 NT-CO,H D /3
Y RITHIK Ze o TV BN (N RIVE
£:15~8 mm), BEEHT VIV EEZET D
NT-Ref (X8 NMK <, FRIAY RN
KA EA & > TWWd (3~12 nm), F7=.
NEEWRAHTHLRLT 4V v E&iE ey e
A L72NT-H,P (1~8 nm) ¥ &L " H,P-NT-H,P 0 25 5um 0 25 5um

(1~3nm) TIHALZHBLE-Fa—7 b © 0
BEN, T/ Fa2a—T DO RIVIERMRDI K -

ECHMEBENTND 2 EBDN5,
'W*MUM“ J\

BRI EQ®ES T/ F =2— TRk D

THF 53 8RO $& 44— vl -3 AR A I A A~ 5 o5

7 hvE, ZHRIEAEY TH D HP-ref 0 o' 5 um Translation / um
(tetrakis-(di-tert-butylphenyl)porphyrin) & &

bﬁf@“i L 71—: (Figure 2) . NT-H,P & Figure 1. Tapping mode atomic force micrographs of (a)
HoP-NT-H,P OURULIE, HoPoref & NT-ref O 11 pNT-HD on mica (2 ranee: (4) 100 mmn (5)-(6) 20
WINE R LAEbEZLD LIFIE—FH L and (f) section profile of H,P-NT-CONHH,P. The color scale
T T T () e s et
T Fa—TIHElESNTZARLVT 0 U ORIARED HpPref OB D EHELWWEREL T, K
WART AN BEMREREBLIZE Z A, NT-H,P Tk /) F2—7RFEF 720 HB7=0 (2 1
., HyP-NT-H,P TIEH9 240 U720 1 ORLVT 0 VU BNFEETDHERBEDL O, KIZ,
NT-H,P & HoP-NT-H,P OBEHRIZE T, Y b —Hr R OWINGRE 2 HyP-ref & —H 325 &
IICTIREFREL, YL —WEMET DI LTIV ENAT MVERIE LT & 2 A, HyP-ref
& HlE U C NT-H,P Tl 88 %, HoP-NT-H,P Tl 93 %D FEIHRE OR/D i Sz, 20
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(o))
L

Height / nm
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Figure 4 2 /r 9 ., # K IPCE fH |
FTO/SnO,/H,P-NT-H,P GL9%)>FTOBnOJNTJLP
(40 %) > FTO/SnO/NT-CO,H (2.6 %) >
FTO/SnO,/NT-ref (2.3 %)DINETH 5 Z &R h-o
72 AFMJIEEND, ZOIEETH ) Fa—TFH L
DNy RS IHI SN D2, /) Fa—7
At B LFEN M S, BRELTEYE,
IPCEER G LN EE 2 bis, Bl EORITA
R MVTBRIENT-RLT ¢ U U EALH RO
BIRISEN R DN Enb, BT 42U U
ERHEDN D DB T BE), =X LX—BE#ICLVH

WBEINANERBAEITEZ > TWRWI &R
b,
— 5. it ¥ &% 4 L7 FTO & Mk

(FTO/TiO,) & MW 72354 . H,P-NT-H,P Z Vk&E) &
% L725% (FTO/TiOy H,P-NT-H,P) Tid#x K IPCE
BN 5.7 % Td Y . FTO/TIO, (11.8 %) & b L T,
WBEWNFENET Lic, THUTE LA X &b
FH L DOEER TR LX — N DE (Bg
(Sn0,) =0 V, E¢g (TiO,) =-0.5 Vvs NHE) (2L % %
DEFZZBI, ZOERBRIERNOARRTHW T
/%1—7@@ #1305 -05V (vs NHE) @
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Figure 2. Absorption spectra of (a) NT-ref (0.020
¢ L") in THF, (b) NT-H,P, (c) H,P-NT-H,P and
(d) H,P-ref (9.5 x 107 M). The absorbances of (b)
and (c) are adjusted to be identical to that of (a) at
1000 nm for comparison.
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Figure 3. Absorption  spectra of (a)

FTO/SnO,/NT-CO,H, (b) FTO/SnO,/NT-ref, (c)
FTO/SnO,/NT-H,P, and (d) FTO/SnO,
H,P-NT-H,P.
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Figure 4. Photocurrent action spectra of (a)
FTO/SnO,/NT-ref, (b) FTO/SnO,/NT-CO,H, (c)
FTO/SnO,/NT-H,P, and (d) FTO/SnO,/
H,P-NT-H,P devices. Applied potential: +0.08 V
vs SCE; electrolyte: 0.5 M Lil and 0.01 M I, in
acetonitrile.
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[1] Hasobe, T.: Fukuzumi, S. Kamat, P. V. J. Phys. Chem. B 2006, 110, 25457.

[2] Umeyama, T.; Fujita, M.; Tezuka, N.; Kadota, N.; Matano, Y.; Yoshida, K.; Isoda, S.; Imahori, H.
J. Phys. Chem. C 2007, 111, 11484.
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Ral—arEROTRREITY Z 2L LT D, SFEEITTY 77— L OMRREICEET 5
DTENF D) V=2 b—ya v EEELZOT, TOMEEZHET 5,

7T — L IATESRS, KB, K, BEER R e E~OISHB IR SND T FATH
%o 77— L OFERITY v~ MyBER EIZE VT TV DD, Bl MR E TR B
PIUEPMER S L, 2 A MERZ: EOSTHIR SN QN D, LovL, igiRIcBiT 57 77— 0if
PERA~OWAEZENRC, 77— L > O S/ LA 72 & ORI 725 RIIFRMTIFE BT
VN, T, BRI AIEMEFSHIFLA~D Ceo & Cro D EZEENZ MD oI 2L — 3 4250
at L=,
<HREINEE >

TEHEROAY » MRFHILOETT NV E LT 2 DT T 7 = v— a0, MLz T Cao
FE Co A Y v RIRFIFLNIZHEEAT BBED B =R VX —ZAF iz, AU > Mg 13A,
18A. KON 2ZADEEEEY FIF7-, #H5IE Accelrys #D Cerius® Z VN, J133 2% Dreiding Force
Field M L7z, BHHOZIAMEIL 1 fs E LT, WT 7o H o7 T2 CHOM v alb—ra %
1ToTc, RDEHENZRZERL, 5 AT v 7 DM FHR LD Ceo F 713 Cro NI B2 T D 1% 3K
O, ETNERET DI L TAF&ERDT-,
<fER & B>

Co023 A Y v MIE18 ADHIFLIZHAE T HiEFEIC
DT, (o) HIFLA Y DT CRIFLEE 2T 5 < 35
& (b) MIFLOFNCBEEHAIFLEE TS < S a
D 238 ORI IR DAFERDT-, ER%E
Fig. 1 1ORT, 13T ZNONER
2o THEN LR R L Q0D EHLLOR 0 2 4 6 8
Bd c=AAETIHIGET, AU v FOHLE % c[A]
BEILTBY, t=4AIZRY v MIFLOAY DI Fig. 1 HHT3LE—25p
725, EIMHHIFLEEZT-S< (a) DFRFED N
AFDERFLNET, HHTZRAF—DRD OEGVDIREL,  (b) DR TIFAFMDZEAIFHRELITH D
HOD, HFLFL (t=10A) FTETIIIABHZ VT —DEINEES 720, @I V0T 0 E
Ezob, UEOFERELD ., ConAY v MEFLIZWAET HFRZIE () D X 9 7ol fLEE DU T
DAET DR E & DTN AR I T,

AF [kd/mol]
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FLIZDT, LT ZOME A #RET 5,
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7eo ZOKFEREEHXDZA DK DIERERE DK T O—R B2 Hhvs,
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Electronic states and optical properties of
the functional energy materials
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Fig. 1 The PL spectra at 10 ~ 130, 170 and Fig. 3 The coefficients for fatigue and recovery
230 K (Ref.[2]). multiplied by T2%; AT? and BT?, at 10, 30, 50,

70, 90, and 110 K derived by fitting of A and B.
Solid straight line and broken straight line are

drawn as a guide for the eye (Modified from

Ref.[2]).
g c: 457.9 nm excitation at 10 K
0 I : | | | . | :i a: 441.6 nm excitation at 10 K
0 2000 4000 6000 8000 10000 é )
Irradiation time (s) 2
Fig. 2 The time dependence of the PL at 2.21 eV e 4416.\' e
o e : .6 nm excitation at
in GeSj glass at various temperatures: (a) 10 K, s a1 s 2a ass a3 ass s
(b) 30 K, (¢) 70 K, (d) 110 K. The full curves are Energy (eV)
the fits using Eq. 2 for 10 K and Eq. 1 for 30, 70
and 110 K (Ref.[2]). Fig. 4 The PL spectra measured by He-Cd laser

with 441.6 nm (2.81 eV) for excitation under 6 K
(a) and 70 K (b). As a guide, the PL spectra
excited by argon ion laser with 457.9 nm

(2.71 eV) for excitation is shown by (c¢) (Ref.[2]).
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X-Ray Crystallographic Analysis of Food Proteins
and Related Enzymes.

[1]
[1]

eI NES - L 3
HEEHEHMW
ﬁ#&/ﬂag®—ﬁﬁﬁ’%Téﬁﬁiib< BHE X /X7 B OEREMNT I KX Ok RERY
HDOTDIZ, FDhH LUL TONRKEE DN & £ ShHsEE kODWEeEHC’Db\’C@HFni)UZE&é
irL“Cb\%So it\ RREOAEE, MTIZHOWLNDEER OBREWZE., MILDOT=DIZIX, ZOBEHRED
NEARFEIE DRI AR R TH D, AR TIIZN L OREN S BIES V7] kﬁ#%@%%@
XA A ST 21T > TV D, BREY VXV ELE LT, A AT X RIETHDH T ) o=
v, arr7iv=r, BEOIIAY N, BRREEEERLE LT, XA AKBEFLXD B —
TIT7—E, MEMDa-L B-TIT—E, MEMEEEY 7T —EBB X OMEMERD VT —
EErneimambL, %@Xﬁ@%%ﬁ%ﬁ%@@fwé AREEIIHAXB - T I T —EBE
AR LB T a7 L O @ iERE X RS AR SRR 21T\ REESE O IR I DWW TIRGET L7,
B -7 X7 —BIREHOIEELKKEN O~/ N—ABN Ta-1,4 EEEDRT DA 7 VB
FTHY, EFMELTB—T /) ~—D~<V b—R&4E LD, KEZEIIHWE L OBAEMIZOA
\W%#vaF ADTEMEEIZHNBILTWD, — BRI HEINK > M7 SR O E BRI
HEAR EORITT ) ~—ROKEEZ M 5 iR (inverting) B & R % LD 72O IE R
(retalnlng) BRI SN, B - 7 27 —VIIXEEEERE O #AG] L 7> T D, KREEFED
E@$©ﬁ40®ﬁﬁﬂémmw6kﬂw%)T%%éﬂ T R L AR e LTI &
EZHNTWAY, AEEZPICIZ 7 LI I —7 BEREEFKS 96-103) LA v F——7F (5%
A 340- 346) O 2 EHFTOBENL— T BIEFE L, IEERBUCEE L T2, ZLd v 7L
N—7 EDVal99 i3 K 1ILABEI L, 7HRAT ;tz“~7 VA E D ERER T e — X R
W5, 40, HEESIZ 7 LF TN —TF EDGLyIT OLEREOFESEZER L, BETFa s
DIV h—R L ODBEEIEROREEAEITV, EFEIT 5 72Aspl01l OERKOFER EHDETE - 7
7 — B O 2 BT U7, W ARBFRII IR SR Nl R E OILFEIFETH B,

A

1. b &7 —Z e

FARXB -TIT7—BDOT7 VX T NN—T EOERIKRGITAZ LT > & =7 L% ILEBALA
T DHAEKIERAEIC Lo TREARE L72RER, B oo mmOZERBEHIP3121 12| L, £ O E
Hita =b=84.82, c=143.86 ATHVIENENIZ 1 3T DB-TIT7—EBEEFL LHE S
Nz, AFEEIZ 200mMD~ /L h—RZRZAT L, o ofmad 7V e — 2GR EAl & L
fﬁ%wﬂf&« BRHAAPTHTT —# OREZIT-T-, TEX DT ESRREOEITT — & Z UL
92 72 DI KA e Jiti 5% o SPring—8 @ B — A74’ *BL38Bl B L O'BLAIXU IZB W CRatgs & L
“C RIGAKU RAXIS-V & MAR CCD % FWTHIE L, 7 — & WLELZ HKL2000, #% & D FE #1112 1% SHELX-97
ZHAWTITo 72,
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B -TIT7—BEREKDTHRMEL N b —2AEEEROKELT — X 1TFNEI 1.34 BLO 1. 15
AGfREEE TOT — X % T SHELXL THEL LTz, /b b — A EA RO AT T 1T 493 fH D
7R ERFREL. 8T0 H DKy T8 L O\ FEMEELIC 2 0 T D~V h—RAE G LT T VAR LT,
BEET VORI 10. 7% TH Y | free-RDEIZ 13. 1% ThH o 7=, AFEFESTI1X (B/a) 82
VIVIND IR DALV RAAL U ECRIIZHIBOFREDLV—TZH L, a-T7IT7—E77IV—¢&
TR AEEZETH D, wild-type TIE7 XTI NN —F T 70— BT h—2 (T TV A
F—2hb—1 &+ 106+ 21225 FAa L TWV5D, GITA ZEEM TiX wild-type &2 < FEEIC
2T DOV E—ANRFEE LTS (K1), £Z T, THRMOEEZLE LR, wild-type
LIXT7 LT NN—T OREENR RS S TWDE ZERHALNI RS- (K1), Glyd7 IXZ7 ¥
TNN—TDOREEEILDO e o DI E L, A—7 R BWTEHEO “mAIXGly Lk
RWEIRIC S DA, 7 a— XTI v 7 AOFEA~BET S, GIT D Ala ~DERIZHEST
F =T HTO HANANY v 7 AOFERABECBEH L CWD 2 ERHLNICRY, o
LIEFE A —7 VB % LT, ER OWERE L FE OBV AR ERE 2 X272 L, GITA OREFRIGME
L wild-type ® 40% £ TIKFT 5 B2 Hivlz,

apo

. Closed
Open\—/

M1 TZULXRITNA—TLEELTVEH~/IL F—Z2DREEET V. wild-type (7 &% H) GITA
(7ARE [fa), wildtype (7 m—XA JKf), GI97TA (/7 n— XAl JR{) OET L%
HRTERLTWD, VTV A F2~1BIO+ 1 ~+2ELTWDH~IL =Ry TR
9, —7 LD Aspl0l OIEEA~ /L h— R LKFFESZE L. Val99 ORIEN 7 7 5
TU—=NVZMHAEERZTER L TV D,

FEF BUIE e
(Tanabe, A., Utsumi, S. and Mikami, B.)
2 R
1. Mikami, B. Structure of P-amylase:X-ray crystallographic analysis pp. 55-81. in
Glycoenzyme ed. Ohonishi, M. Japan Scientific Societies press (2000).
2. Kang, Y.-N., Tanabe, A.Adachi, M., Utsumi, S. and Mikami, B: Structural analysis
of threonine 342 mutants of soybean beta—amylase: role of a conformational change

of the inner loop in the catalytic mechanism. Biochemistry, 44, 5106-5116 (2005).
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TR AR AHER 76 ] 2

Hicl HIY

RA N 7 BRHRE RS 5 omics"HIFEITKEDT — 4 % 9 AL TS, e TH A X ARr—
LRETIZ, 7 v~ N7 T 7 4 —OmEmaBE bl L OVEESH OERE - Sofiebic Lo T, KED~
AANRY ST —=ZE/TNDITENNb LT, TNLDT — % OIT-CAE RN ENR TS, £
DERHHITRD 2OTH D, FH—IZ. HLEWHED T ) MEBRND, ZOEMBEGHR L TV LR
WL & TS5 2 L BNEETH D, K512, KEGG LIGAND (2R ST 5 S E 2 B ¢
CRREMEAET D 2 EREE LV, AL IR E O A A R D RIEH O b DR
Thd, H AT, HEHHT (MS) IZR> TEHT~EHLOREWEEZ BRI T L2 ENTEDITH0D
59, ERICRABEZFE L CERICAALTHWEDIE, TR0 bbPhEEIcTERy, o
TR E 2R R LTS EZ O THE Lz~ A ALY MVEE LTZT —F _R— AR E )
5Thd,

Y ARANRT MADNLRHME A FED DI AEAHET 5 2 L2 HE LT, RBHmED~
A ARG K )VTF—H _X—A MassBank (http://www.massbank.jp) OHEFEZBZ /> TC\W5, ZZT
X KEGG COMPOUND (ZIUEE SN TV S REWELHM LB AL SN TWVD “IRIGHE D~ X A~
7 MVEIEL TS, MassBank (I H T — X2 X—2ADREARH T2 12 ->T, 77— UL
RO M L LT =2 EHOMROMFA L E B o TS,

BRETNA

MassBank Ti, ¥ A AT hADOT —H (T~ AALT MVERIE LIZFREDHE LT —5 O
EEMERA L. FTBT DHF3E=E 1 MassBank DA b & LTA v X —F v b ETRABLTWS, 44
FEiE. BBL TV DT —F O Y — /L OB & Rl E O, RHEHWE % L7z KEGG % Ofth
DALFWET —F XN—R v AR fL DY 7 IZOWTHRGET LTz,

(1) ERT — 5 _—2

RN AANRY NT —Z OIFRZMEFIREIZ T 272D, Y AR MLOT—FR L a—
FOBXEZFEMIIER LTz, v AAXY M7 —# 1L KEGG %13 U LipidBank 72 & ORGHWE T
—HRXR—=ALLEMID FHF° CAS FZIZ L > TY 7 Lz, 722> C% LipidBank (XIEHE % % Ok
IS THEE S LTLEY ID BEE2 52X TNDHDTYAARY MLOFRRIZLAHATH -
Too AT MIUVRBROVE — 7 ZMBEB I ROTCHRIL. STehb— 7T =2 28HE£DTHLIN1D
EOBRHSTH LI, T—F B0 L T T HISEH ] S FEN W & 2 fdd LT,
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2008 4F 1 HHI(E, v~ A AT MVEIREEL TV D0 MIEER - Jeimdait, B0F - Rt
V= BOR - EFIERCH D . ABHEEMTIIEILR - AT, A T F v b - RS (R
A7), 3 S DNAWE, &K - FEERF, 0K - Setm/EamBlaaisile, Th o,

(2) WMBARE/E~ A RARY NLTF—X

BERAIREZR T — 213, JEERHME. Mo —RREWE. 1nF /A R [BEREL2ET 1,174
REEIZHONTESREE MS &2 W EMS)» THIZE L7z 10,344 ~ AAXT ML Th D, 1 D0
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RYIREED . T/ LRIMS KEGG DNV IR—U O AT LELTHAISNTOWEY . 2 FEYET 4D I9TE. &T
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|* nr-aa |§*§€|ﬁb‘f:75/ﬁ§ﬁﬂ§“ |(SwissProt,PIR,PRF,GenPept?ﬁ\B /)
I* RefSeq INCBIG) RefSeq (RefNuc+RefPep)

* RefNuc RefSeqD1f £ E2 5 KENCBI

|* RefPep |RefSeq0)75/EE'.§|J

|* GenBank |$§ﬁ§iﬁ£m§ﬂ(DDBJ’§¢?) i e -

|* GenPept |GenBank0)§5ﬂ§REE§IJ REINCBL, ELERFHIRA
 EMBL Bk 1R H RS BRI/ SAA A2 T4 T4 ZBHZERRT (EBD
» UniProt BN E T/ BT |2A ZSIB(Swiss Inst. Bioinformatics)., EBI
IPRF 2O E T3/ BB EHEHAREMS

* PDB BV N EEIIREE "

I* PDBSTR |PDB7 </ B4EL 3 REIRCSB

[EPD EREYTOE—5— |24 RISREC

TRANSFAC ESRT [FAYGBF

|PROSITE BUNYERSNETF—D SIB

|BLOCKS BN ERHEF—T |Fred Hutchinson Cancer Res. Ctr.
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[ProDom BN ERIIEF—T |75 RINRA

|Pfam BRINGET7I)— |Wash.U.St.Louis & Sanger Ctr.
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e 1 ER OWWWFI F & 51(2007 4 )

E&
o KEGG DB Gl ORF CYORF | BSORF OAP BLAST | FASTA MOTIF ALIGN

(FALS2) L www SS| ycan S S S S
Andorra(ad) 327 295 0 13 0 0 0 0 19 0 0 0 0
United Arab
S} 5702 5469 44 80 1 0 20 16 29 24 13 25 25
Antigua and
b 71 71 0 0 0 0 0 0 0 0 0 0 0
Albania(al) 611 600 33 11 0 0 0 0 0 0 0 0 0
Armenia(am) 451 447 0 4 0 0 0 0 0 0 0 0 0
Netherlands
PNl 192 186 0 0 0 0 0 0 0 0 0 6 0
Angola(ao) 24 24 0 0 0 0 0 0 0 0 0 0 0
Antarctica(aq) 36 36 0 0 0 0 0 0 0 0 0 0 0
Argentina(ar) 132258| 115425 1590 4057 3 8 275/ 147 4990] 635 135 1154| 5429
American
et 48 40 0 8 0 0 0 0 0 0 0 0 0
Austria(at) 757503| 243824]  2006] 2549 2 13] 271|452 496934 1558| 395 2762 8743
Australia(au) 718253 579264  2557| 10099 2 82| 502] 968 76043] 4267 852] 5008 40266
Aruba(aw) 352 345 0 2 0 0 0 0 0 0 0 5 0
Azerbaijan(az) 437 437 0 0 0 0 0 0 0 0 0 0 0
Bosnia
Hercegovina 2588 2403 25 99 0 0 0 1 9 0 0 1 75
(ba)
Barbados(bb) 63 60 0 0 0 0 0 0 0 0 0 0 3
Bangladesh(bd) 123 123 0 0 0 0 0 0 0 0 0 0 0
Belgium(be) 308030 259925  1356] 4307 0 6 139]  330] 23717] 1917 356 5626 11698
a‘;)"“"a Faso 26 16 0 0 0 0 0 0 0 5 5 0 0
Bulgaria(bg) 19520| 18347 352 577 0 3 17 18 258 57 of 124 119
Bahrain(bh) 62 62 0 0 0 0 0 0 0 0 0 0 0
(bitnet) 329 329 0 0 0 0 0 0 0 0 0 0 0
(bi2) 8439 7883 16 40 0 0 0 5 3 1 0 5[ 502
Benin(b,) 14 14 0 0 0 0 0 0 0 0 0 0 0
Bermuda(bm) 184 174 0 0 0 0 0 0 0 0 1 5 4
Brunei
D alam(br) 135 81 0 51 0 0 0 3 0 0 0 0 0
Bolivia(bo) 1371 1337 43 12 0 0 2 3 3 0 0 7 7
Brazil(br) 729282] 624331 3269 9702 2 69 230 1718] 61707| 4232] 1005 4033 22253
Bahamas(bs) 75 69 0 2 0 0 0 0 4 0 0 0 0
Bhutan(bt) 50 50 0 0 0 0 0 0 0 0 0 0 0
Botswana(bw) 385 354 15 11 0 0 0 0 4 6 0 10 0
Belarus
Byelorussian 7551 7116 33 130 1 0 0 2 141 56 6 3 96
SSR(by)
Belize(b2) 163 163 0 0 0 0 0 0 0 0 0 0 0
Canada(ca) 1410794 1186727| 9496 79994 9 25 1067 1608 52085 4591 18182 7043 59463
8‘3“ Islands 506 470 129 22 0 0 0 0 1 0 0 0 13
Congo(cg) 1 1 0 0 0 0 0 0 0 0 0 0 0
Switzerland(ch)| 634460 576349 4392 14653 5 1] 214] 1114 20380 3446| 617 2401 15270
8‘5“’ Diivoire 888 787 0 82 0 0 3 2 8 3 1 1 1
Eii‘)’k Islands 4 4 0 0 0 0 0 0 0 0 0 0 0
Chile(cl) 169808 132463 544/ 3773 0 2 59| 135 28384] 568] 582 619 3223
China(on) 7368585 960380 7115 11174, 10 7| 2490 1339] 6371282| 3689] 379 3355 14480
Colombia(co) 100484]  97362]  1470] 2282 0 0 47 30/  1526)  123] 92| 4680 3342
u.s.
Commercial  |230940889|142278296|32319410(57746414(370082] 910047|1944600| 413964 26897774 22447| 14829 44524| 297912
(com)
Costa Rica(cr) 17501 16456 49 915 0 0 3 1 2 28 6 26 64
Cuba(cu) 83821 23646 54 76 0 0 0 0 59854 14 19 5[ 207
Onisunas 3 3 0 0 0 0 0 0 0 0 0 0 0
sland(cx)
Cyprus(cy) 5408 5307 24 54 0 0 1 0 18 2 0 5 21
8zz§°"°s'°"a"“‘ 183850|  164417| 1051 2844 0 143  422| 2254 5206 4810| 392 426 2846
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Germany(de) | 5842927 3472007| 20542 56296|  47] 2194|7458 16182 2141441) 25321| 12641| 14248] 95092
Djibouti(d]) 14 10 0 4 0 0 0 0 0 0 0 0 0
Denmark(dk) 184030| 170869]  5042] 2548 7 1 a48] 659  2752]  460| 235 1013 5047
Dominica(dm) 145 145 0 0 0 0 0 0 0 0 0 0 0
g:;"ljz:fc“(zo) 5697 5381 186 135 0 0 7 14 38 20 14 12 76
Algeria(dz) 139 111 0 4 0 0 0 0 24 0 0 0 0
Ecuador(ec) 2679 2606 71 10 0 0 0 8 11 4 0 4 36
?&su'c)ational 18103226| 10269685 30980 138351| 80 872 12846 18497 7158901 49041| 13672| 70334 370947
edu

Estonia(ee) 96927 92909 516 700 0 0 35 17 1612 67| 124 268 1195
Egypt(eg) 22554 21702 196 356 2 0 5 26 57 56 52 95 203
Spain(es) 1147575| 569978] 4397 16242 0 7| 2963 408 501792| 8887 1989 5519 39790
Ethiopia(et) 10 10 0 0 0 0 0 0 0 0 0 0 0
Finland(f) 449599 259326 924/ 4019 0 0 210] 250 174325 780 181] 1277 9231
i) 752 722 12 22 0 0 1 0 2 0 1 0 4
Micronesia(fm) 9 9 0 0 0 0 0 0 0 0 0 0 0
(Ffz;“ Islands 119 119 0 0 0 0 0 0 0 0 0 0 0
France(fr) 1781228 1458465 5611 35456 4 113|825 7548 125613 19699 3436 17232 112837
Gabon(ea) 1 1 0 0 0 0 0 0 0 0 0 0 0
(ebD) 4407946 3508305 53130 177392] 30 15| 30243| 3839 685310]  942| 764 568 538
Georgia(ge) 1477 1454 13 23 0 0 0 0 0 0 0 0 0
Ghana(gh) 2021 1942 10 57 0 0 0 5 6 0 0 8 3
Greenland(gl) 136 133 7 0 0 0 3 0 0 0 0 0 0
Gambia(gm) 122 21 0 0 0 0 0 0 0 58] 40 0 3
é’:)e;mment 1721467/ 500893| 2515 5596 84 1 196| 169 1179101 5451 1696 3926/ 24354
oV,

Greece(er) 102867| 91148 827 1708 0 0 68 34 2295  314] 168 667 6465
Guatemala(gt) 6640 6526 69 59 1 0 2 3 7 0 0 10 32
Guyanaey) 994 966 16 12 0 0 0 0 3 0 0 0 13
Hong Konghk) |  106020]  81307|  1023] 1278 0 2 21 42]  19679] 225 28] 73] 2765
Honduras(hn) 153 152 0 0 0 0 0 0 1 0 0 0 0
Croatia(hr) 26142 24645 278 516 0 o 163 252 99| 105 33 84| 245
Hungary(hu) 143008]  132522]  1206] 2929 2| 352 901 57 1132 1636 1432 411 1724
Indonesia(id) 46400 43535 1289 453 0 4 28 211 284| 515 53]  178] 1148
Ireland(ie) 290518] 124083 859 3222 1 0 10| 444 155997 457] 82| 535 5687
lsrael(l) 211212 188952 797| 3355 1 154]  253| 4165  3887| 992| 217 1707 7529
Inda(in) 1440866 1127118]  4904] 22985 10, 115 4841| 1612 186960 4359 4108] 29010 59748
(info) 8433 7678 418 313 18 4 9 46 77 42 36 571 153
g‘:t‘;'"at‘““' 398 386 0 12 0 0 0 0 0 0 0 0 0
Tran(ir) 1286 1194 28 9 0 0 0 1 0 25 0 25 32
loeland(is) 29090] 27814 42 496 0 0 1 0 21 30 5[ 129 594
Italy(it) 1226445 893845] 3832 14069| 16 19]  250| 961/ 253545 4685 2482 5553 51011
Jordan(io) 3546 3392 31 17 0 0 4 0 76 5 5 0 47
Japan(ip) 28900955  16971302| 2969824 448421 551 19484| 126002| 164918| 8504132| 795106/225443/1035556] 610040
Kenya(ke) 9520 8583 49 156 0 0 1 29 139 1 10 59| 542
Kyrgyzstan(ke) 174 165 0 0 0 0 0 0 1 0 0 8 0
Cambodia(kh) 39 34 8 0 0 0 0 0 0 0 0 5 0
ﬁ:'v"fs(f:)ts and 3 3 0 0 0 0 0 0 0 0 0 0 0
Korea(kr) 2187543 1379254  9736] 12921 4 10 134] 431 721893] 2031| 963 8229 61673
Kuwait(kw) 1194 1133 0 0 0 0 0 0 0 0 0 0 61
gm:?ky) 401 397 0 0 0 0 0 0 0 0 0 4 0
Kazakhstan(kz) 1048 987 0 53 0 0 2 1 2 0 0 0 3
Lao People’s

Democratic 33 33 0 0 0 0 0 0 0 0 0 0 0
Republic(la)

Lebanon(Ib) 4315 4085 29 48 0 0 4 2 9 72 3 26 66
Liechtenstein 36 36 0 0 0 0 0 0 0 0 0 0 0

(1)
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SHi Lanka(lk) 1180 1069 5 6 0 0 1 0 2 10| 10 6 76
Lesotho(ls) 3 1 0 0 0 0 0 2 0 0 0 0 0
Lithuania(it) 102110] 99987 379 940 0 1 32 26 282 180 41 67 554
Luxembourg(lu)| 28920 28598 16 108 0 0 17 3 31 91 10 8 54
Latvia(lv) 5808 5362 92 135 0 0 9 70 14 49 0 15 154
Morocco(ma) 39320, 38356 101 320 4 0 8 23 137 198 17 66| 191
Monaco(m) 4100 4043 13 47 0 0 0 2 0 3 1 0 4
Moldova(md) 3318 2598 55 80 0 0 0 16 547 12 10 30 25
Madagasoar 70 68 0 0 0 0 1 0 0 1 0 0 0
(mg)
gnj) Military 56773| 52654 447, 2166| 26 0 0 73 458 2| 61 629 680
Macedonia(mk) 568 544 3 10 0 0 0 0 1 0 2 11 0
Myanmar(mm) 84 78 0 0 0 0 0 0 0 0 0 0 6
Mongolia(mn) 28 28 0 0 0 0 0 0 0 0 0 0 0
Montserrat(ms) 19 19 0 0 0 0 0 0 0 0 0 0 0
Malta(mt) 437 420 0 14 0 0 0 0 0 3 0 0 0
Mauritius(mu) 488 468 7 16 0 0 0 0 0 4 0 0 0
Maldives(mv) 192 187 0 3 0 0 0 0 2 0 0 0 0
Malawi(mw) 434 412 0 12 0 0 0 0 0 7 0 0 3
Mexico(ms) 835139] 760671|  4308] 21849 25 60| 134 1449 17129] 8253] 1780 2424 21365
Malaysia(my) 99222 86260 3200 1116] 19 0 80| 138  4915|  408] 127] 3720] 2439
x:zz)“"‘bi““e 322 271 0 10 0 0 0 0 0 5 4 0 32
Namibia(na) 200 200 0 0 0 0 0 0 0 0 0 0 0
{jfc")” Caledonia 78 75 0 0 0 0 0 3 0 0 0 0
t’rft-)"etm"‘ 45249231| 38870383| 5297605  3489338| 15556|  7954| 274398| 312056 1902267 57936/ 61539 79849| 177955
(”:]‘;)’““‘ Island 1 1 0 0 0 0 0 0 0 0 0 0 0
Nigeria(ng) 18 18 0 0 0 0 0 0 0 0 0 0 0
Nicaragua(ni) 1222 1143 38 38 0 0 19 1 16 0 0 5 0
Netherlands(n)| 2657772 2147963| 7203 16675 5| 114 1347] 2088 416009] 15929 23815 7599 25328
Norway(no) 305389] 257701  3833| 14462 0 3116] 8201| 1173 8502 1183 1100, 1578 8373
Nepal(np) 1762 1692 18 30 0 0 0 0 0 4 4 16 16
Niue(nu) 492 454 17 17 0 0 0 4 17 0 0 0 0
{jfz‘;” Zealand 197856| 113529 4370 2290 0 3| 602 100 75571| 4200 92|  773| 4476
Oman(om) 6992 6899 3 15 0 0 0 0 2 5 4 9 58
u.s.
Organization 600261  397422|  2230| 5231 53 19 190| 513 169574| 2334| 889 4610 19426
(org)
Panama(pa) 67 65 0 2 0 0 0 0 0 0 0 0 0
Peru(pe) 35697, 34333 897 405 11 0 17 24 293 16| 42 58/ 498
French
Poesia () 233 222 0 5 0 0 0 0 0 0 0 3 3
Papua flow 90 88 0 2 0 0 0 0 0 0 0 0 0
uinea(pg)
Philippines(ph) 12734] 11668 72 133 0 0 1 11 55 214 19| 308 325
Pakistan(pk) 36779 26685 176 248 5 0 48 49 107 124 70, 523 8920
Poland(pl) 426199 398637| 4216 9521 1 0 299] 366] 6536 1030 290 1192| 8327
Zﬁ§“° Rico 108 104 0 4 0 0 0 0 0 0 0 0 0
Portugal(pt) 282597 181263 634 4489 3 0 243| 231 87083 1915 170  642| 6558
Paraguay(py) 1105 1080 26 18 0 0 0 0 7 0 0 0 0
Qatar(qa) 108 97 0 0 0 0 0 0 2 0 0 9 0
Romania(ro) 55497, 52648 648 1384 0 o 104 67 821 88| 72 77| 236
?“ss“‘". 326565 309722 1617 4610 12 14 199 684 1917/ 3956 462| 1011| 3978
ederation(ru)
(s;‘;“‘ Arabia 8672 7773 50 99 0 0 5 5 30 o 1 59| 690
Solomon
orb) 6 6 0 0 0 0 0 0 0 0 0 0 0
Seychelles(sc) 147 147 0 0 0 0 0 0 0 0 0 0 0
Sweden(se) 402160 357077|  2916] 7228 0 50| 1288 666 14420] 1449 556 2333] 17084
Singapore(sg) | 288505 169261 930  1473] 14 3 21 89/ 100814]  877| 5812 1221 8920
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Slovenia(si) 24939| 17505 30 333 0 0 0 16| 3882 83| 42|  131] 2047
Slovakia(sk) 36012 33662 592 888 0 0 16 13 372 83 42 82 854
(s“" Marino 67 61 0 6 0 0 0 0 0 0 0 0 0
sm)
Senegal(sn) 12 12 12 0 0 0 0 0 0 0 0 0 0
Suriname(sr) 14 14 0 0 0 0 0 0 0 0 0 0 0
Sao Tome and
oot 102 100 0 2 0 0 0 0 0 0 0 0 0
USSR(su) 6233 6048 0 142 0 0 3 1 5 0 0 1 33
El Salvador(sv) 126 126 0 0 0 0 0 0 0 0 0 0 0
Syrian Arad 2574 2504 36 48 0 0 2 0 2 11 0 7 0
epublic(sy)
Turks and
Caicos Islands 26 26 0 0 0 0 0 0 0 0 0 0 0
(tc)
Togo(te) 1 1 0 0 0 0 0 0 0 0 0 0 0
Thailand(th) 146567| 119417 548 4241 2 6 162]  170] 11246] 1137 194]  497] 9495
Tajikistan(t]) 53 53 0 0 0 0 0 0 0 0 0 0 0
Tokelau(tk) 2 2 2 0 0 0 0 0 0 0 0 0 0
tld) 96 88 0 8 0 0 0 0 0 0 0 0 0
Turkmenistan
Pl 4 4 0 0 0 0 0 0 0 0 0 0 0
Tunisia(tn) 3 0 0 0 0 0 0 0 0 0 0 0
Tonga(to) 116 97 0 3 0 0 0 0 7 2 0 0 7
Turkey(tr) 197991 164391 1155]  4769| 10 2| 234 204| 23573 350 105 2123] 2140
Trinidad and
Tobecaled 1709 1616 10 55 0 0 1 0 0 0 0 37 0
Tuvalu(t) 1637 1358 29 67 0 0 8 2 9 0 1 5[ 187
Taiwan(tw) 3539665, 2081201 2684] 15789 45 26| 185  737] 1393328] 11700 2252 8674 25728
Tanzania(tz) 757 505 0 0 0 0 0 0 0 4 0 0 248
g";')“‘"‘a" SSR 21851 20408 297 647 0 15 23 43 207 72| 37 18| 381
Uganda(ug) 139 134 0 0 0 0 0 0 0 0 0 0 5
nited 3330243 1930681 11961| 31697 11| 2863| 5979| 9693| 1239307| 12101| 7339 11144 79428
ingdom(uk)
U.Sus) 35717, 32283 434 1096 0 2 31 69 114 33 16 8o| 1993
Uruguay(uy) 14848] 13773 66 203 0 0 6 3 97| 104 20| 221| 421
Uzbekistan(uz) 453 447 0 6 0 0 0 0 0 0 0 0 0
Saint Vincent
and the 1 1 0 0 0 0 0 0 0 0 0 0 0
Grenadines(vc)
Venezuela(ve) 10974 9417|1590 96 0 0 3 13 22 100 7 92| 1224
Virgin Islands
P 75 72 0 0 0 0 0 0 0 0 0 0 3
Viet Nam(vn) 47196) 42427 637 779 1 0 165 130 393|480 32| 2324] 465
Vanuatu(vu) 5773 5773 0 0 0 0 0 0 0 0 0 0 0
Samoa(ws) 69 55 0 10 0 0 0 0 4 0 0 0 0
Yemen(ye) 1 1 1 0 0 0 0 0 0 0 0 0 0
Yugoslavia(yu) 23310, 21792 134 319 0 0 23 501 2] 175] 11 79 298
(sz‘;‘;t“ Aftica 60817 49989 363 893 2 5 20 834 8g6| 881 141 386| 6780
Zambia(zm) 205 205 0 0 0 0 0 0 0 0 0 0 0
Zimbabwe(zw) 420 394 0 14 0 0 0 0 0 5 7 0 0
0::;;;,;’; 46406940| 30513016| 2187271) 1480147 2318| 140519 607882| 266853|12506298| 210357| 68091/ 122043| 489416
& &t 418135678 268270158 43011654 63971087 389098 1088544 3040312 1245151 73909132 1308273 483136 1536984 2893803
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2 EHRERIOWWWHI R4 8(2007FE ERIS0R A1)

RA(L % % | Wwww | KEGG | SSDB | Glycan | ORF | CYORF |BSORF| SOAP |BLAST|FASTA| MOTIF | ALIGN
googlebot.com|188174140(106421106(31925114|54146848|335759|669260/1811819(229943|24326162| 2029| 1274 8129221811
vahoo.net| 23870541| 20300512 725828| 3209636, 11979 843| 31476|257721 12887| 6712| 4675| 29212| 4888
live.com| 20097633| 17517080 27741| 2274183 243| 2376/ 14695| 70005 211856 2398| 1625 2163| 1009
inktomisearch.com| 11011351| 10731451 133560, 145404 7112 344| 21361| 54745 37789 2911| 1838| 6014 2382
asianetcom.net| 8588358 8312403| 4423918 14129 3033| 2239| 215409| 14417 4747| 4893| 4077, 4702 8309
ibp.ac.cn| 6299368 8529 41 92 0 0 0 8| 6290179 38 0 308 214
titech.acjp| 5299288 154511 25452 1443 0 0 228 352| 5131504| 5198| 572 762| 4718
iupuiedu| 4579227 21027 286 179 0 0 0 0| 4556281 40 14 257 1429
umbc.edu| 2956916, 2956626 22 182 0 0 0 0 2 14 5 0 87
xo.net| 2464174, 1866265 145 50454 0 0 101| 20602 526532 36 1 85 98
kyoto—u.acjp| 2296393 982439 64146 46564 173| 2086 19701, 2545| 1084352|42485|17302| 38310| 60436
ncku.edutw| 2197869 937276 26 111 13 0 0 0| 1260115 42 28 163 121
askcom| 1988019/ 1623913 253| 328407 247| 5891 14992| 10282 2260 278/ 374 833 542
rr.com| 1716705 465295 4215 13616 5 21 693| 1121| 1211011| 2787| 2248, 4912| 14996
genome.adjp| 1594024 995406 20646| 173456 5 9704, 14170/ 9938| 280991(26723|20240, 21072| 42319
bl1sch4061216.phx.gbl| 1405176 1064396 0 1145 0 2 63 33| 339537 0 0 0 0
nih.gov| 1289429 213220 1465 2336 83 0 0 41| 1057488| 3638| 290, 2999, 9334
bl1sch4061217.phx.gbl| 1274983 939940 0 1444 0 1 68 59| 333471 0 0 0 0
ochnejp| 1232427, 1153002| 128084 6987 29 147 1353| 5320 18291|20519| 3314| 5731| 17734
kokosnootwur.nl| 1221158 1127138 411 2908 0 0 9 17 84839| 498| 2184 618 2947
cuillcom| 1184525 260888 6/ 663849| 25297(218543 0| 15448 0 81 48 84 287
wzwitumde| 1032372 11378 0 7 0 0 0 0| 1012776 11| 8180 6 14
comcast.net 967088 831713 9112 26147 19 538 6088 1600 67184| 1966 848 8265 22720
ncsu.edu 949385 23037 19 294 0 0 0 0| 924059| 276 32 235 1452
optonline.net 869652 84078 879 5027 0 12 A 195 774297 580, 117 753| 4522
ucom.ne jp 860413 836644 214103 5422 22 31 312 597 1884| 8179| 2753 961| 3608
osaka—med.ac,jp 823458 5492 35 133 0 0 2 0 0| 406 88(817191 146
u-tokyo.acjp 808555 648113 68970 19929 44 504 8382 6662 25522|32123| 5616| 10505| 51155
msnh.com 755698 739551 7007 12354 0 0 2752 14 994 8 11 0 14
snu.ac.kr 706572 322769 480 1019 0 0 12 32| 374582 563| 291| 2441 4863

mit.edu 657783 254618 516 1160 0 0 58 527| 396854| 558| 127, 1040, 2841

man.ac.uk 655327 98730 350 429 1 0 85 83| 553002 167/ 110 463| 2257

ftinet 630153 628996 0 304 54 0 303 397 0 98 0 0 1
ritsumei.acjp 629595 626838 607419 464 0 0 5 4 16 96| 2008 44 120
ibm.com 626084 2256 29 105 0 0 6 0| 623693 5 1 6 12
bbtec.net 593020 512839 54839 7802 84 19 1219| 3356 37863|14133| 2528 2841| 10336
vsnl.netin 547888 473881 2285 11782 1 115 4695| 1341 7205| 2520/ 868| 18891| 26589
cty—net.ne jp 512113 44179 2089 189 0 0 9 50| 467536 98 5 0 47
hinet.net 490034 409843 3727 3483 34 4 462 265 66005/ 1679 292| 2391 5576
bl1sch4062313.phx.gbl 464664 377814 0 67957 0 7/ 10679 1001 6879 107 A 122 27
gatewayt-c—c.at 463933 1082 0 0 0 0 0 0| 462851 0 0 0 0
osaka—u.acjp 458591 410417 40038 4599 1 0 153 174 3311| 9842| 7010, 5603| 17481
keio.ac.jp 455640 317120 59016 2912 1 64 119 859 67475|49753| 758 1101| 15478
kavam.net 449536 403114 0 45416 0 0 409 365 5 57 40 83 47
163data.com.cn 444038 400549 4834 6268 3 3 581 704 27972| 1800 219| 1634 4305
mpiz—koeln.mpg.de 432324 1245 0 22 0 0 0 0| 430668 7 0 13 369
infoweb.ne jp 426033 400982 36307 2818 20 117 332| 1863 1467| 8879| 790, 1791 6974
hge.jp 423056 406976 17131 5930 3 21 195 82 4549| 2591| 1183 69| 1457
verizon.net 422221 382027 4020 14135 5 714 2940 532 7543| 1053| 154| 3989| 9129
bl1sch4062314.phx.gbl 410150 322484 0 63360 0 0| 18520, 1926 3346 206 169 104 35
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%3 ENDOWWWFT R /—F¥(2007EFE)

EEAGEEPZI) J—FH | www KEGG | SSDB | Glycan | ORF | CYORF | BSORF | SOAP | BLAST FASTA MOTIF & ALIGN
Andorra(ad) 27 26 0 2 0 0 0 0 1 0 0 0 0
United Arab Emirates(ae) 133 121 7 22 1 0 4 5 6 5 5 6 7
Antigua and Barbuda(ag) 9 9 0 0 0 0 0 0 0 0 0 0 0
Albania(al) 40 40 2 3 0 0 0 0 0 0 0 0 0
Armenia(am) 30 30 0 2 0 0 0 0 0 0 0 0 0
Netherlands Antilles(an) 24 23 0 0 0 0 0 0 0 0 0 1 0
Angola(ao) 4 4 0 0 0 0 0 0 0 0 0 0 0
Antarctica(aq) 1 1 0 0 0 0 0 0 0 0 0 0 0
Argentina(ar) 6045 5567 136 403 3 3 43 43 93 Al 34 114 317
American Samoa(as) 5 5 0 1 0 0 0 0 0 0 0 0 0
Austria(at) 6486 5823 81 352 2 6 17 34 221 105 29 192 476
Australia(au) 18738, 17114 183 936 2 14 53 80 297 348 92 499 1712
Aruba(aw) 50 48 0 1 0 0 0 0 0 0 0 1 0
Azerbaijan(az) 14 14 0 0 0 0 0 0 0 0 0 0 0
Bosnia Hercegovina(ba) 260 252 3 19 0 0 0 1 4 0 0 1 7
Barbados(bb) 3 3 0 0 0 0 0 0 0 0 0 0 1
Bangladesh(bd) 7 7 0 0 0 0 0 0 0 0 0 0 0
Belgium(be) 11740, 10758 118 625 0 3 49 40 289 148 42 160 674
Burkina Faso(bf) 3 2 0 0 0 0 0 0 0 1 1 0 0
Bulgaria(bg) 1579 1501 34 122 0 1 8 7 29 11 3 27 11
Bahrain(bh) 6 6 0 0 0 0 0 0 0 0 0 0 0
(bitnet) 23 23 0 0 0 0 0 0 0 0 0 0 0
(biz) 107 98 1 8 0 0 0 3 1 1 0 1 6
Benin(hj) 5 5 0 0 0 0 0 0 0 0 0 0 0
Bermuda(bm) 28 25 0 0 0 0 0 0 0 0 1 1 1
Brunei Darussalam(bn) 25 24 0 9 0 0 0 1 0 0 0 0 0
Bolivia(bo) 170 161 6 3 0 0 1 1 1 0 0 2 2
Brazil(br) 26786 24582 266, 1222 2 16 113 204 436 332 134 281 1537
Bahamas(bs) 8 7 0 1 0 0 0 0 1 0 0 0
Bhutan(bt) 11 11 0 0 0 0 0 0 0 0 0 0 0
Botswana(bw) 42 36 1 2 0 0 0 0 1 3 0 2 0
Belarus Byelorussian SSR(by) 310 294 6 29 1 0 0 1 10 8 1 2 10
Canada(ca) 33900/ 30007 309| 2027 4 11 70 112 375 599 203 781| 3400
Cocos Islands(cc) 33 32 1 4 0 0 0 1 0 0 0 2
Congo(cg) 1 1 0 0 0 0 0 0 0 0 0 0 0
Switzerand(ch) 10509 9233 124 793 4 2 33 75 330 217 58 255 968
Cote D'ivoire(ci) 131 129 0 13 0 0 2 2 2 1 1 1 1
Cook Islands(ck) 1 1 0 0 0 0 0 0 0 0 0 0 0
Chile(cl) 3630 3346 59 239 0 1 13 15 91 59 17 64 224
China(cn) 24472 23073 466 1498 8 5 162 143 530 250 77 360 843
Colombia(co) 4550 4159 161 227 0 0 12 13 82 30 17 73 199
U.S. Commercial(com) 168406 156993| 12932| 18761| 2528 856 8112| 6940| 11535 2698| 1539 4215| 6673
Costa Rica(cr) 262 253 7 21 0 0 2 1 1 5 1 5 12
Cuba(cu) 144 132 6 7 0 0 0 0 10 2 2 1 9
Christmas Island(cx) 3 3 0 0 0 0 0 0 0 0 0 0 0
Cyprus(cy) 273 257 4 16 0 1 0 5 1 0 1 4
Czechoslovakia(cz) 6198 5788 89 390 0 25 33 57 141 101 43 52 249
Germany(de) 56824 51208 847, 3990 22 76 523 593/ 1620/ 1662 397| 1430 4461
Djibouti(dj) 3 3 0 1 0 0 0 0 0 0 0 0 0
Denmark(dk) 6210 5794 69 295 3 1 17 28 101 67 18 103 335
Dominica(dm) 17 17 0 0 0 0 0 0 0 0 0 0 0
Dominican Republic(do) 552 534 17 31 0 0 2 2 8 3 3 4 7
Algeria(dz) 15 14 0 1 0 0 0 0 1 0 0 0 0
Ecuador(ec) 193 179 1 6 0 0 0 3 2 1 0 1 4
U.S. Educational(edu) 152548| 129301 1463 8378 23 112 653 777 2284 3113 835/ 5582| 20652
Estonia(ee) 1648 1540 38 114 0 0 8 6 47 15 19 17 76
Egypt(eg) 1936 1886 16 63 2 0 2 5 8 7 4 11 24
Spain(es) 12205, 10531 242 902 0 1 116 52 359 457 95 401| 1508
Ethiopia(et) 1 1 0 0 0 0 0 0 0 0 0 0 0
Finland(fi) 7188 6685 78 404 0 0 38 22 154 136 31 107 385
Fiii(G) 59 54 2 2 0 0 1 0 2 0 1 0 1
Micronesia(fm) 2 2 0 0 0 0 0 0 0 0 0 0 0
Faroe Islands(fo) 15 15 0 0 0 0 0 0 0 0 0 0 0
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France(fr) 27527 24438 365/ 2185 3 17 123 192 689 868 262 741 2724
Gabon(ga) 1 1 0 0 0 0 0 0 0 0 0 0 0
(gbl) 1163 1107 339 244 16 7 177 140 168 60 64 63 73
Georgia(ge) 92 91 2 9 0 0 0 0 0 0 0 0 0
Ghana(gh) 277 272 4 14 0 0 0 2 2 0 0 2 1
Greenland(gl) 22 21 1 0 0 0 1 0 0 0 0 0 0
Gambia(gm) 7 2 0 0 0 0 0 0 0 4 2 0 1
U.S. Government(gov) 4912 4321 100 432 5 1 14 19 186 168 60 207 574
Greece(gr) 5320 4872 61 252 0 0 8 14 82 49 31 82 302
Guatemala(gt) 277 262 11 18 1 0 2 1 2 0 0 2 5
Guyana(gy) 102 100 1 2 0 0 0 0 1 0 0 0 1
Hong Kong(hk) 2525 2245 37 104 0 1 8 9 50 32 6 89 229
Honduras(hn) 21 20 0 0 0 0 0 0 1 0 0 0 0
Croatia(hr) 1863 1777 26 92 0 0 12 7 17 16 6 11 35
Hungary(hu) 5926 5661 90 499 2 2 35 13 117 54 18 47 140
Indonesia(id) 3454 3226 109 99 0 2 16 27 30 21 16 40 115
Treland(ie) 2071 1864 48 272 1 0 3 18 45 76 17 65 299
Israel(il) 5211 4699 66 356 1 20 59 136 83 142 37 145 406
India(in) 23403| 19710 224| 1426 10 3 94 87 193 560 355 1473 3253
(info) 429 404 106 82 7 1 3 15 30 11 8 12 18
Intemational(int) 49 49 0 1 0 0 0 0 0 0 0 0 0
Tran(ir) 70 63 1 3 0 0 0 1 0 3 0 2 4
Iceland(is) 567 538 6 46 0 0 1 0 7 5 1 21 23
Ttaly(it) 28253| 24997 304, 1667 5 6 65 95 799 543 234 527| 2499
Jordan(jo) 188 178 2 5 0 0 1 0 7 1 1 0 4
Japan(jp) 264002| 233068| 31395 11578 106 805| 3413| 3862 2303 15616/ 4536 8261 16171
Kenya(ke) 800 770 6 27 0 0 1 4 6 1 2 6 36
Kyrgyzstan(kg) 15 14 0 0 0 0 0 0 1 0 0 1 0
Cambodia(kh) 7 5 1 0 0 0 0 0 0 0 0 1 0
Saint Kitts and Nevis(kn) 1 1 0 0 0 0 0 0 0 0 0 0 0
Korea(kr) 11249 9176 111 690 4 2 30 27 196 222 68 595 1861
Kuwait(kw) 61 58 0 0 0 0 0 0 0 0 0 0 5
Cayman Islands(ky) 42 42 0 0 0 0 0 0 0 0 0 0 0
Kazakhstan(kz) 77 74 0 6 0 0 1 1 1 0 0 0 1
Lao People’s Democratic Republic(la) 5 5 0 0 0 0 0 0 0 0 0 0 0
Lebanon(lb) 110 106 4 10 0 0 2 2 4 5 2 7 10
Liechtenstein(li) 6 6 0 1 0 0 0 0 0 0 0 0 0
Sri Lanka(lk) 67 61 1 2 0 0 1 0 2 2 2 2 6
Lesotho(ls) 2 1 0 0 0 0 0 1 0 0 0 0 0
Lithuania(t) 1946 1864 33 150 0 1 6 6 44 16 7 8 33
Luxembourg(lu) 365 338 1 21 0 0 2 1 7 14 2 1 12
Latvia(lv) 410 394 9 23 0 0 3 9 5 6 0 3 13
Morocco(ma) 2093 2013 14 il 2 0 4 9 25 10 2 18 18
Monaco(mc) 63 62 1 10 0 0 0 1 0 1 1 0 1
Moldova(md) 255 234 4 17 0 0 0 5 12 2 2 3 4
Madagascar(mg) 10 8 0 0 0 0 1 0 0 1 0 0 0
U.S. Military(mil) 2360 2274 51 344 1 0 0 10 56 10 5 23 53
Macedonia(mk) 51 47 1 2 0 0 0 0 1 0 2 2 0
Myanmar(mm) 14 11 0 0 0 0 0 0 0 0 0 0 3
Mongolia(mn) 3 3 0 0 0 0 0 0 0 0 0 0 0
Montserrat(ms) 2 2 0 0 0 0 0 0 0 0 0 0 0
Malta(mt) 37 37 0 2 0 0 0 0 0 1 0 0 0
Mauritius(mu) il 70 1 4 0 0 0 0 0 1 0 0 0
Maldives(mv) 17 17 0 1 0 0 0 0 1 0 0 0 0
Malawi(mw) 9 8 0 1 0 0 0 0 0 1 0 0 1
Mexico(mx) 19798, 18481 514 1214 3 13 42 112 260 328 125 232 963
Malaysia(my) 2934 2668 34 152 1 0 21 18 45 53 21 164 175
Mozambique(mz) 27 24 0 3 0 0 0 0 0 1 1 0 3
Namibia(na) 17 17 0 0 0 0 0 0 0 0 0 0 0
New Caledonia(nc) 12 11 0 0 0 0 0 0 1 0 0 0 0
U.S. Network(net) 362529 338413| 19541 38495 4563 492| 11773 19533| 9597 4329/ 2039| 13453| 12915
Norfolk Island(nf) 1 1 0 0 0 0 0 0 0 0 0 0 0
Nigeria(ng) 2 2 0 0 0 0 0 0 0 0 0 0 0
Nicaragua(ni) 94 90 2 6 0 0 2 1 1 0 0 1 0
Netherlands(nl) 22504| 20850 317/ 1384 2 12 141 171 723 362 146 430, 1038
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Norway(no) 5024 4455 93 350 0 12 40 16 94 101 28 85 480
Nepal(np) 88 81 2 6 0 0 0 0 0 1 1 4 4
Niue(nu) 57 55 1 2 0 0 0 1 1 0 0 0 0
New Zealand(nz) 3633 3330 27 200 0 1 20 22 52 52 15 79 267
Oman(om) 50 48 1 5 0 0 0 0 1 1 1 2 4
U.S. Organization(org) 8920 8100 164 953 7 2 27 63 363 179 53 328 763
Panama(pa) 7 7 0 1 0 0 0 0 0 0 0 0 0
Peru(pe) 2966 2825 111 117 1 0 4 7 34 4 7 9 49
French Polynesia(pf) 29 26 0 2 0 0 0 0 0 0 0 1 2
Papua New Guinea(pg) 10 10 0 1 0 0 0 0 0 0 0 0 0
Philippines(ph) 1020 978 10 23 0 0 1 3 6 9 5 3 32
Pakistan(pk) 952 823 17 44 4 0 9 9 9 22 14 52 125
Poland(pl) 20248 19040 372 1516 1 0 88 91 487 156 56 149 516
Puerto Rico(pr) 14 14 0 1 0 0 0 0 0 0 0 0 0
Portugal(pt) 6151 5709 61 345 3 0 25 32 132 91 21 87 360
Paraguay(py) 86 84 3 3 0 0 0 0 2 0 0 0 0
Qatar(qa) 15 12 0 0 0 0 0 0 1 0 0 2 0
Romania(ro) 3957 3765 65 250 0 0 34 17 85 22 15 13 40
Russian Federation(ru) 6973 6425 140 574 1 7 50 121 157 113 41 77 298
Saudi Arabia(sa) 678 657 7 24 0 0 4 2 7 0 4 22 43
|Solomon Islands(sb) 1 1 0 0 0 0 0 0 0 0 0 0 0
|Seychelles(sc) 13 13 0 0 0 0 0 0 0 0 0 0 0
|Sweden(se) 10216 9067 113 682 0 4 73 49 193 237 87 245 1000
|Singapore(sg) 1681 1536 126 312 1 3 8 26 148 111 62 215 679
|Slovenia(si) 565 517 6 33 0 0 0 2 15 14 6 13 61
|Slovakia(sk) 2403 2283 52 167 0 0 8 4 42 14 10 15 48
|San Marino(sm) 14 14 0 1 0 0 0 0 0 0 0 0 0
|Senegal(sn) 1 0 1 0 0 0 0 0 0 0 0 0 0
|Suriname(sr) 1 1 0 0 0 0 0 0 0 0 0 0 0
Sao Tome and Principe(st) 2 2 0 1 0 0 0 0 0 0 0 0 0
USSR(su) 93 86 0 13 0 0 1 1 2 0 0 1 5
El Salvador(sv) 13 13 0 0 0 0 0 0 0 0 0 0 0
Syrian Arab Republic(sy) 111 106 3 12 0 0 1 0 1 2 0 2 0
Turks and Caicos Islands(tc) 9 9 0 0 0 0 0 0 0 0 0 0 0
Togo(tg) 1 1 0 0 0 0 0 0 0 0 0 0 0
Thailand(th) 4421 3945 55 229 2 2 67 40 179 112 44 89 536
Tajikistan(j) 1 1 0 1 0 0 0 0 0 0 0 0 0
Tokelau(tk) 1 0 1 0 0 0 0 0 0 0 0 0 0
(td) 10 10 0 1 0 0 0 0 0 0 0 0 0
Turkmenistan(tm) 1 1 0 0 0 0 0 0 0 0 0 0 0
Tunisia(tn) 1 1 0 0 0 0 0 0 0 0 0 0 0
Tonga(to) 16 14 0 1 0 0 0 0 1 1 0 0 1
Turkey(tr) 12927, 12008 129 657 2 2 74 61 192 55 20 419 167
Trinidad and Tobago(tt) 177 170 1 9 0 0 1 0 0 0 0 9 0
Tuvalu(tv) 109 99 3 2 0 0 1 3 0 2 2
Taiwan(tw) 16362 14805 186 1173 16 6 45 80 310 397 91 838| 1336
Tanzania(tz) 60 57 0 0 0 0 0 0 0 1 0 0 4
Ukrainian SSR(ua) 1123 1061 30 119 0 2 9 11 26 13 8 4 25
Uganda(ug) 14 13 0 0 0 0 0 0 0 0 0 0 1
United Kingdom(uk) 39000{ 33685 487| 2120 7 61 154 257 2124 861 246 1071| 4056
U.S.(us) 3426 3282 41 242 0 1 8 16 22 8 4 20 89
Uruguay(uy) 633 584 10 26 0 0 2 2 8 7 3 11 38
Uzbekistan(uz) 25 25 0 2 0 0 0 0 0 0 0 0 0
Venezuela(ve) 391 334 10 14 0 0 1 2 5 5 2 1 54
Virgin Islands (U.S.)(vi) 11 11 0 0 0 0 0 0 0 0 0 0 1
Viet Nam(vn) 1962 1732 56 101 1 0 61 26 61 14 6 112 39
Vanuatu(vu) 20 20 0 0 0 0 0 0 0 0 0 0 0
Samoa(ws) 8 7 0 2 0 0 0 0 1 0 0 0 0
|Yugoslavia(yu) 911 873 19 60 0 0 1 5 14 19 2 7 29
South Africa(za) 714 668 42 102 2 1 7 16 54 34 13 54 150
Zambia(zm) 20 20 0 0 0 0 0 0 0 0 0 0 0
Zimbabwe(zw) 48 47 0 2 0 0 0 0 0 1 1 0 0
Others or unknown| 344585 317629| 10856, 23994 211 225| 3135| 3518| 8257 6485 3147 8918| 22072

& 51|1873425 1701230 85030 138462 7607 2847 30111| 38316| 47968| 43194 15798 54463 122202
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A—/IN\—avEa1—45KRSMN)—F

B ZHEE E|

1991 EEOEEHMmMERE 0 0 00

EEERRELD] A B Shna % HD (BRFRER)
1992.01.04 Z2—/\—arE 1 —4— IR @A
1992.01.14 18| R—/"—avF1—45—FIAHBESCEAK) #1704
1992.01.28 2H|QUANTA EE & 158 [CTCSR#t §4 &=
1992.02.19 18| R—/—aVE1—4—FRSM)— K ER
1992.02.27 18| R—/8—a E1—4—FIBHRBASGE K. 5/ L) #9504
1992.02.27 2H |QUANTA EE & 178 [CTCSR#t S E=
BAER |[#iM A B ShnE % H (BRFRER)
1992.06.02 1H|CHARMm #E & 484 |CTCO Rt &+ E=
1992.11.18 18 |UniChem1.1 &4 168 | BRIL A1t BF #HA
1992.11.24 1H|BIOSYM #E&E & 8% | ZFLLRT Lt KA B—
1992.12.01 2H|FORTRAN #E & 258 BAILA KT FliE
1993 FEDETE = EFMERR
BAfER |[HiM A B ShnE % Hb (BRFRER)
1993.04.19 1B|[R—/8—avFa—4—F RGBS #9508
1993.04.20 1B|T—AR—RFAEES N2 {LZHERT IR F
1993.05.18 3H[UNICOS #EE % 18% | AARIL 1t thik Ml—
1993.06.15 3H|ICEEBAM EE= 8% |BARYL A1t ik BI—
1993.07.13 1H|QUANTA/CHARMm #E 4 14%|CTCSRHt &4 E=
1993.07.28 1B [Insight2/Discover EE & 9% [ FLV AT L HE B—
1993.10.19 1H|UniChem2.0 &4 4% |BARYIL A1 kiR BI—
1993.10.21 1H|FORTRAN/C i{L BT = 8&|AARIL A1t iR BI—
1993.11.24 1H|CHARMm22 & (& R#F) 1% |CTCoRHt & E=
1994.01.28 1B FFarvby—ILEES 18 |BARYIL A kiR BI—

1994 FEDEEERERTE

1995 FEDHEEEMERH

BAER |[HiM A B ShnE % HD (BRFRER)
1994.04.19 18| R—/R—avF1—4—FIHREAS 564
1994.05.27 18|AVS #EES 44 [BAERIERS AT L O &
1994.06.24 1H|FORTRANR @It EE & 1% BRIV BB —&
1994.07.14 2H|UNIX &S 16% | AARIL A4t 1 —i%
1994.07.29 1H|UniChem2.0 & & A% |BARILA1 kB —%
1994.09.21 1B RFaA bY—L EES 10% | BARIL A4 &£ —i%
1994.09.27 1H|QUANTA4.0/CHARMm22 2 & & 154 |CTCoRHt &+ &=
1994.10.21 1H|FORTRAN9O #E & 5% |BARYILA1t ki —%
1994.11.18 1H|UniChem2.3 EE & 18|BARILA1 ki —%
1995.02.17 1B RFar bY—)L EES 10% | AARIL A4t 1 —i%

BAER |[HiM A B Shns % H (BRFRER)
1995.04.18 058 | R—/S—avE1—45—FIARBESCELHEK) 304
1995.04.19 058 |7/ Lty b T —RAA—FIFARBAR 2112 | RBMRFILEARAT FL T
1995.04.25 058 |2—/{—arE1—42—F|AHBAS(FHER) 2948
1995.04.25 058 |4/ LT —AR—ZF|AHRBAR(GEHMER) | 784 (RHMRPLEHER UL HR
1995.05.19 058 |RykT—9 A 168 | BRIL A1t £ —%
1995.05.19 0.5H |UNIX AP 158 | AARIL A4t 1 —i%
1995.05.25 1H|QUANTA/CHARMm 5% |CTCSRtt S48 f#—
1995.06.02 1 B JUNIXG A 18 |BARILA1 kB —%
1995.07.28 18 |UniChem 5% | BARILA1t kil —%
1995.08.11 1H|CSEAM 5% |BARYILA1t kil —%
1995.08.24 1 H |FORTRANSR#E 1t 5% |BARILA1t kil —%
1995.08.25 18 |Fortran90 A% BRI kB —%
1995.09.01 1B |FFarvby—IL 28 |BARILA1 ki —%
1995.09.14 058 |RykT—9 A A% |BARILA1 kB —%
1995.10.20 05H WWWEEE & 138 | AARIL A4t 1 —i%
1995.11.15 058 |7/ Ly b T —EAA—XFIAGRBARGREREX) | 514 |RAKFLEHRAER €A B
1995.11.17 05H|CRAY'Y—IL 3B |BARILA1 ki —%
1995.12.13 0.5H|QUANTA-NMRA >3 iiBAS 34 |CTCSRtt 218 fH—
1996.02.14 1H|QUANTA/CHARMm 184 |CTCSR1t =45 H—
1996.03.14 1B |FFarvby—IL 28 |BARILA1 ki —%

BAfER |[HiM A B ShnE i H0 (BRFRER)
1996.04.19 058 |R—/8—arEF1—4—FIAHAS 84
1996.05.16 0.5H |UNIX AP 9% |BARILA B8R EFF
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1996.05.17 058 |RykT—9 A 128 |BRILA1 BX EFFA
1996.05.22 058 |7/ Lty b T —RAA—RFIARAR(GEHEIX) 44 REV KA ERIZRAT B3k
1996.06.21 1H |UniChem NB BARILA# X F7
1996.06.28 1H|QUANTA/CHARMm 84 |CTCSRtt S48 f#—
1996.07.16 058 |7/ Lty b T —RAA—ZFIFARBAR 368 REBRFILFHARA £ &
1996.07.25 1H|Fortran90 28 |BARIL A1t BK EFH
1996.09.26 1B |FORTRANS#1E 2Z|BARILA B EFF
1996.10.02 1B |FFarvby—IL 5% |BARYILA1 B8R EFF
BER | A B SnE % HD (BRFRER)
1997.04.15 058 |R—/s—arEF1—4—FIAHRAS 398
1997.06.12 1 B |Origin2000&3& 1t 124 |AARSCIIL A% FiR FX
1997.06.19 18|yt 7—9 AM 154 |AARSCIYL (#t 8K Z5
1997.06.19 18 |UNIXAFH 164 |AARSCIYL (1t 8K Z5
1997.07.17 1B |UniChem 104 |HASGIUL 11t 8K Z7)
1997.09.04 18 |Fortran90 4% |BARSGIIL (1 B8R ZF)
1997.09.08 1H|QUANTA/CHARMm 64 |CTCT7R#t B =
1997.09.11 1H|CSEAM 4% |BASGIUL A1t A ZFF
1997.09.17 18 |[Cerius2ELHE 34|CTCS7R4t &M
1997.09.24 1 B |Insightll/DiscoverZ 34 |CTCTR#t Kk BAF
1997.10.16 1B |FFarvby—IL 3% |BASGIUL A1t B EF
1997.12.18 1B |MIPSproFortran7 A% 5324 6% |BARSGIIL (1t 8K Z7)
1997.12.09 1H|QUANTA/CHARMmIE B 14 |CTCTR#t & &
1997.12.15 18 |Cerius2 57 24 |CTCSR4t &M
1997.12.26 1 B [Insightll/Discover/it: F 14 |CTCT7R#t K& BAF
1998.01.12 1B |QUANTA/Biodolvmer 14 |CTCT Rt & &
1998.01.13 1B |QUANTA/Homologv 14 |CTCT Rt & &
1998.01.23 1 B [Insightll/Homologv 14 |CTCTR#t & =

1998 FEQRTFHAMEER 0 0000000 ———————————————

BAER |[HiM A B SnE 5 HD (BRFRER)
1998.04.21 1 B [Insightll/DiscoverE i 1 A|CTCTRt & &
1998.04.22 1 B [Insightll/ Discover i Fi 1 %|CTCTR#t & &
1998.04.21 058 |R—/8—arEF1—4—FIAHAS 22 | HHKPILERARFRT SA T
1998.05.14 058 |/SvarhsDFIA 9 & AAXSGIIL A4 B4 £
1998.05.14 0.5H [UNIX A Fq 5 Z|AAXSGIIL A4 184 £
1998.05.15 1B|UNIXiS A 5 & |AASGIIL A4t &4 £ 7
1998.05.22 1B |UNIXAFS 5 & |AASGIIL A4t &4 iE7
1998.06.19 1B[HTMLAFS 7% |BASGIIL A4 84 £
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