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EBERBEATHERZIEE L LB, AR E BN
BDOTHRBIR2EFVWTH o B> T3, 22EEOEE
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BTEHNZDTIERWES ) D, B CRBIEDAEZZH
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3% DL ABEMEO, TANL P RMER, mixi DL
AR EEHFIT B b DD, ZOREBIZIREZ B Z TRko
ARSI D LF L 208, —E0 A IFELD fH T AT K
J %, FEROBEEHZZ LI ED LARVEENPRIEICHS L
W2, ZHDBIRICHEEBBRTIIRVE ) RDld “EL
WHA” OEFRICIFR L, BLUGREZIETH S,

HEHETIE, FAE 1, 20#BENEICOVT, ADH
WIDSIEL 2o DB Db oknwEFEL I LItk
5, ETCOZMHERMLILDIEEFHLLELTH, A
ELTIETZRCEZ AR L CHEL -2HAE
12, 2B S IIARTDVR S Tz, HiED I e & 5 R
ERID B DFER DO TERE MR D TEV, FF DR I
TEARREICIBMTRELDODHY, ZNE LA TV HE
RN INETIREHDTH S, INEHKI
N5 EEEDTMITY > TS I EZ2RDI 2 25T,
DI > THZIRE LT 2T e ol —ED%
NDBEEE 572 & LTh, HARICIZ ZIUIIREZ B2 72
PRISED D 72,
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AR 2 AR O B R & <L PRI DR E &
L TR AT TRE 38 £, &5 & 9 & 40 4£1,
BHVEEBER I BB W e L E L, BRI 310720, B
DB LAEEEEEE S ) X 2 5 LD BV HICEE ) #lc % e
VCHEE T, HERICETT 2 LR E BT, %
MRS L D LL #E2H D, 7 A U A NEHATP AFS
DIGEHE P LS EHEL SN TCE ORI EEE L
7o L. 20, 24 74 710X 2UGEDOREIIIFE
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HEETERAEDORT 7 v Th i ERLEZMA. Y3
ANTHICERLD ) L) koD B LWLEWHTT,
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A, BRI EPIZZEDAYF 27 6% LFELEED,
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OB OB 2 BT % & MR OMET 2R
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HBLTOET, COXDZRLDWHET 2 L. Fex AT
3 TA ) DRAE % 2 REERBREPECTLEVET,
ZZTC, BREETLVERELTEHALT, ZoF Y
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INFETHEHHL CTEF LAENRAEAN ERLREDE
WIZFRO ARG, EMEIERIZIE T O & T 2 T
DERD WO BT T, & IEEZIEFICLSE
F2ZENTEF L7, FRIC, BITHOBESHAEEILIIE
U CNE o 72kl - s - AN RS2 E 2k e z0
FEHHSETHTZE VL) T b H D, MREEENES
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NMR studies on the folding mechanism
of pyrrolidone carboxyl peptidase from
a hyperthermophile

WEwgRE R PR

G R EDOH Y fe e ARIGIE, ZNFETICE S O
B INTELH, WHEBENICAS & EZRHT
EMENS o T3, e A, RYXRTF F#Hpze
M D e g T T2 7 2 7 iR EM o a
PEFNCHE D TR T 2 2 L3 E XL T, 4
T L)L TOREEZAL % EBUCHEIT 2 72 ® 121X NMR 47
HHRIC & BIIFEDRATH B35, P10 727 ARSI B F B
WDt —4—T% T T 210, BEZELDOFEMEZ NMR 2
HHETEIFT 21T E 3 Z L METH - 7. A
DEFIZ. BIFRAEERD ¥ > 87 TdH % Pyrrolidone
carboxyl peptidase (DA% PCP &W§9) DI D 7z 72 ARG
PIEYE pH fHIR TEEIGESC 2 LI MEEEZAA L T
7 VR TEDYPTD 7t ARG % NMR Z3HEIC & - CHERg
HCE - BT 298I EF L,

431 H#9 23,000 @ PCP 13 NMR O ¥ — 7 it & % 5K 2h
SWL1DITIFIRLTED RS VRV ETIE o b,
BN & BCTRRIZ TRV Ly v 87kl e, RidED
TI/WETE N IRV LY 7R E ERL L T,
Bz 3L 27 L AEHEGE L, BRI o %
E— 7 &R DL, KO 'H, PN BC,. PCp. BC
1% D H G JR e 50 7 S BH N IR L 72, B T HE 72 192 3%
oIt 157 BEOBIFITRII L, Z 0551 NMR 7 —
23> 7 (BMRB 10052) IZ&#HEIN T3, 2D NMR
F—& ZIEH LT, #F#FHIZ PCP DI O 7= 7 ABE % BFSE
L. M2 OEEL AR Z S,

XU ®IT, KIEHThE , ~—IREED PCP & f& S b
7 < —RED PCP DM§E D WKL 2 1T > 720 DEIE
Fix. PCP DT Y 72 7= AU AE S "H-"N-HSQC A7
FVOIRFZLZJIE L T & v 8 7 OIS HOERE %
BRIV OV D RAETEI L. Z OFH. T Y 77 ARE
BHEATE S D BFP AN IZ PCP @ C IIFIES D R Y R 7 F
FEE2Y, 2 KIS IS E O VARREGE I AL E 27 7 A Y —
ZIEH L. 50D @ NIl i B B E O K E 2 8578
W2 2 L2 RM LA, FEHIZOWREL DIIREL
IR, Dy RAED & RIMRRE (N RTE) ~OREEZL AL I
EBD T I E DS TREVLIGTHRE 2 L, X512
E, BT S N8 90 It ic b 7o o TR — DR s E b
DEZEHAN GRS TH L L EFHKAL L, 35
iy AR O BRIREETH 2 D IREDFEMIASE K
FZHNMR I X > TS e, FHHIZPCP D C R
Wil B B8 18 FREED 06 NV v 7 A3 Dy JREET T TIZK

EWBRENT DL 2 2L, S5ICTHRD O,
a6 N Y 7 ZADOFRICH B AlafkFEr N v 7 AT L —
A —"T® % Pro BHICEML L 2B A 2 ERIL | MR
KEZHNMR #EZ T a6~ vy 7 AR5 2 L%
FEEEL 72,

FloEH L, BITFAREERD PCPIcHHlE L THET 3
BEZBEET O Glu BEOZENIOEH L %, 2O Glu %%
iz & v 7 BNEBOBUKE 2 7 nTn T, — 5L
BN PCP OME R EMICFET 52 L9 IclA % (%
B PCP DX G d 2 BILI3BKETH %), Lol Th
ZHUKYED 2 \IZBUKIE DOt FRIEIC R L 72 5 fEOZE
BURZ AL L CIFZE L 724550 JERREBERL 2 L R % o L 5
SFNTHVIKER G TER L OBBE R E %S LT
5 Lo,

BT RILEhORFEEFED LI
BERBERRICDRRE

HBARFZE= filk H g

4 fiio =EHas V) VHIE, G LR R E 2 R
LT3, UPEETIE. 7L a—Los Y ks LT,
¥ 7 Y IC TBAF % R/ & 2 2 iy o V) ki
EWELTCVD, 22T, S6ICMABTIEZRETLT 57
&, ¥ 7% - TBAF iR D BOGHEIC 2 W ORI 2 1
FRITH MR, 72U 2o vIERICE s ) Lk
BhHEATE2RB L, ColFER a0 7 La—
SR L R Ic o Y VBB AT 2 2 L RETH B,

512, TORIGRICE O THINGEER L RAFBRICE T
3 EEDWHRHR 2B L 72, Thbb, Witz T
a—NEa-EhFB-T F LI L EERREALTIY L
b2 . 2NFNHFMTE Y IL L 5E L i34 i,
FTETN A= Y UhE G, 22T ZOBR
DREMEFIHICEF L. IRHD#F FT-IR I X % AT %247 9
& CTHIMEOHIRIC Y U, SOBHEHE % I L 72,

e, TAF-BEMOEZETLIUNEET Va0
DRHEFED B2 5T, T — L ) LT —F L DERHEE
ELCHEETH D, 2T, BN FHRAKIEE LT,
S s T B L 7> Ty - IR R IC B 1T B
fRBE A R 2 BAFE U 7ze &7 b > 121 NaH i, 7 v 7
b Ficix DBU filtit % s 2 2 & TR RS ET§
5, ZOHEE WA R L 2O CoFET,
PEIESAT ., FiRADE, M2 2 2267,
$7:. FAZAT LD YNV, ThbbrrryYiLF
A7 =N DOEKIHEHTRETH 5.

5z, YU IMUKIEDORIER & U<, Fillis v
fLExPEFE L, Tabb, WHNTRERN, 6 IR

16



W7 B ELEIRE 2 H T 2 TiCl- VA4 Ak (AcOEt or
CH:NO,) $fk% FH\» % TBS T — 7 L D ifii ik % Hil
L7z ZOBTBS LiEDR L LT, (i) TBS =—FViZ
WL TiCl ZFH S 72856 7 0V iEaSill4:§ 2251 4
AHFEOWINC & D HIHITE 5. (i) TiCls B D51k
RIS 1 2, (i) )L R = )V BEEEERE 5.C SO
PGB BT 2 EORE R T, E. BHEHEBES O
B2 A LTy 1B- 2 TV A L3R 2 2 D i A 3 ~ i
L7222, HNOBUMEED RN HEITT 2 2 &30 -
oo TOHEEL 1B-X F LA IANRE L DFEFNEBE
D12ELTHRFTE %,

—J7, MRS CIRERER LEARN» O ERE L C-C
TS T ®H % Claisenffitr DT 2 K { fT> T & 7,
Z DR E LT, il Claisen ffi & DBHFE ICHLD FLA 72,
Claisen #ffifr & FEHA LK 100 4ELL_ERG# U 72 KOG T H % 03,
2O0DRKERMERPEINT LS, (1) —BIED D 5iER
NSOGB HMET S T2\, (i) o, o- EHT 2 7 )L
EHOSA, KOGHET L Rv, s OREE kg
270, TATNVOFRELETCHL 7Ty YN T RS —
)L (KSA) %\ %4717 Claisen ffi& DBHFE %172 72,

BrnaY) FEiE AV vz RE T, KSA z K
e L THOTRIEE B L SR, TiCL — 7 S viGk
1A% H Vs % 22 722 Ti-Claisen fi %2 R L 7z, 7 0
U REHOLEA, N-AF LA 7Y = & EELH &
LCFNT 32 TR S RIBDETT 2, Thbb,
71 FIZN-XF VA S —AMEHT 5 Z Eick
D4 U B G Acylammonium %, TiCls 238 -~ H I %
Y1t L 7z Double Activated Acylammonium % # % 1 v
hET 2, £, RETFERICALR VBRI VEEE, A
Rz ra) FLORAMBIBKY ZHHIES I EICK
D, EINET, MET5B-7 P AT ABBRLNS,

I 51T, N ETHEN D e WAL Claisen ffi iz
WTHRIZfT o7, Z O, WHEOE A F LR T
W RETH E L TH 3% Claisen ffiiér % WH L 72
DB DN A ABESOEH] & 134 B2 H . NaOH
Z R 2 2 MR KD TH B,

MZ T, R Claisen i D S 6% 5B & LT, B
iz X B K6 % HIE L 20, MR EBHTE L &
I A 7 ) L 8 filt #5 Pentafluorophenylammonium triflate
(PFPAT) Z{EM &+ 2% Z &i2 X b, ZhEMIC Claisen
BT I LR L, 5120 KSA X0 b i
D% 2L /) =L YLz —F Ly RGKE L T#EMT
ELNBT B B-D7 Py BRERIR TR ONDS, TiLE
TOD Claisen Ma G D HETIE, 2D C-7 ¥ MAbiFET L
2\,

L D SRR E 2 3Z 1 T W HEKRIE D Claisen #fi & D
Mg EEET S E, 2o Dk, Mo TRV IGEE
AT ENS, BRET TRIRDRE — REH ATEHHE
A7 Claisen ffitr) £\WV2 5,

FRAREERZ AT 1< F5 1B Xenopus
Suppressor of Hairless®
HHRE sp REIEICBI I SR

ARTwigesE G g 3 &

EYIDRZ PR E 2 G T2 ZIBES 201
. FEAERIC B WM O BERIEEIC X 2 B b
TS BHTH 5, ZDEBRIBED X = X L2 RS 2
T EF, FEAYFRANRE TR (L HAERESEAD
HMESH O &6, BEE TS OMEEIILD A
TWw3,

AWFZEIE. TEREI 72 IR o F5 8 E 285 T & % Notch
YT FNIZO VT, ZDORRE AT H B LG i KA
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7B E R L2 DTH B,

Notch ¥ 7' F v id. Su(H) %4 L 7285 1 F8 38 % Hli <
2 2 & Tl s ar o P i B 5§ 2 B [EinE
THDIEDAISNT WS, KT, — XK D31t
il 1X Notch & 7 F )V SEHETH 2 T & H5FEHIIC T X
NTERD, —XMREHIHLL T OBEBEICBE L ClE AR 7%
W5y 23% v, %72, XSu(H)1 13, Notch > 7' F )L DHLE
EI T & LT RUREICBIS T2 2 e s S n T
W5 A, XSu(H)2 2B 2 ARIE A 2\,

T7VAYRFTIND Su(H) FET ZTHD XSu(H)I
& XSu(H)2 O#IMIFEA W BT 3 FKIRE Y O F BT
T o kR, XSuH)1 IZRERoHEICH 2 X 9 1w
FAEMNII R IS EEY P S ke, —Ji. XSu(H)2
1% XSu(H)1 & FRRICHBIFE A 12 38 IS G D3R H &
D3, REZREID 6 MR E CTEEICHET 5 2 L
DRI TH o7, 7. XSu(H)1, XSu(H)2 D ZERI%
BT ORSE. T (RIS 12 2Zh s OiE
PEMIDI—RRICTEBL L TW B 2 b7,

XSu(H) OWHIFEAH], Ko bR RIC 1) 2 %58 %
M2 70, MRHERAITHIEL7 ) ) TryF Ry
2F Y TR HGT, XSuH)1, XSu(H)2 Z2hFhn /) v 7
7y RO B A @15 L 2R, XSuH)2 /v
7 7 v R DI IR B DA o R SE TR BT L 5 s i
ABEZR LI, 2O X)) RFEREIZ. XSu()1 / v
77 vIRTIRBZE I N ok, £, XSuH)2 / v
78 2 X BRI EE 1X XSu(H)1 mRNA Tl L A
¥a2—T&7J., XSu(H)2 mRNA TLA¥ 2 —&Nrz, Z
DZEF, T7VAVRATINLEIZL D% L OTEHBYT
WP DFEBRRTH 3 RIFEEERIC B T, XSu(H)1 &
XSu(H)2 DIEBED R 5 Z /R LT3, XSuH)2 / v
7 5 VRO KA D58 % BlgE U 7 /5. JHIRGERT
ANDBIIH NS, PRGSO KK S 4, RLE
T T IR EE = — A — Xbrachyury DR FFEH D RE
PHERZ Nze TDXSuH)2 /v 7 ¥ 7 i &k 255
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BT THBNICDICE DL AFXFa—SNhhroll &b
5. XSu(H)2 12 & 2 MIEZRIH DOl o 7L fil{Hl: Notch
ST FNIRIFINTH 5 2 LR E Nz, E 5 IS Notch
ST FNVIRFENTH 5 2 & %2R T 729012, Notch > 7
F L DIEER T-TH % XESR-1 # 4 L T2z L Et
L7z & 24, XESR-1 & Xbrachyury DJEIET-FEBIT X L
THENMHINTTH 22 L. XSuH) / v 7 ¥ vick?
Xbrachyury DR FFHIORFEZ FIF v b2 AT 47
XESR-1 12k DL AF 2 —TELWI EDbhotk, IR
5 DFEHIZ, XSu(H)2 73 XESR-1 %/ L 7z Notch & 7' F
U EAIIRNT L 2R A A L TR R I S T s 2 L &
RTHDTH 3,

I, XSu(H)2 1 & 2 IR EETE B o 8 RS BV & i
T2 5202 Ly XSu(H)2 13 2 AT %/ L Tk
TERHICBE 95 2 2L 720 XSu(H)2 I & % HiiR
BEI R O IR 2 S IC T 3 2 72, =4 7mv 7L
A % o CTRIE I B 1) 3 XSu(H)2 DEWEG 1%
HEFEMICEREZ L. Notch & 7 iz & O flfl S 1z AT
O ES fla o 4Ll o 51T d % POU class
VO77YAYAHIILFED Y Xoct25, Xoct91 % [[E
L7, XSu(H)2 / v 7 ¥ vETl, Xoct25, Xoct9l O
BETHRBOREDMRE SN, 7. Xoct25 DHEAELH
EHTEREALLETIE, XSuH)2 /v 27 77 YR ETHE
BRI PR EE < — % — Xbrachyury O35 180D KK D3
AI N, XSuH)2 / v 7 ¥ 1T Xk % Xbrachyury D
EFFEBL D REDH Xoct25, Xoct91 DELEFFEB DRI
ALK 2 et L 725 3-, XSuH)Y2 / v 77 ik 3
Xbrachyury D85 FFEID K I1E Xoct25, Xoct91 12 & D
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Xoct91 DB TFEEZ N L THIREEER IS 32 2 &
WRBENS, F7, XSuH)2 2 X % Xoct25, Xoct91 D
WS T BHIE A, BRI RI BRI 2 0 h & a2
72, Xoct25 DEIETZ T 2 Ly % g - HE
L7z 2 Xoct25 LN I R FE S 1TV % Su(H)
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HTHBI RN 727 —EMMICE D RT EEBIT,
2D SPS 12 XSu(H)2 BEERGT A Lxru~vF Uit
BEEFICE DR L, 202 EiF. XSu(H)2 3 Xoct25,
Xoct91 D E FEHY 72 8 {5 T- & BLil# 2 /- L T Xbrachyury
DB FHBZHIEHL TV L 2RBIE S,

L E o &5 B3, XSu(H)2 %3 Notch JEM 7719 12 Xoct25,
Xoct91 DB T % EHERIHT 5 & & CHIREEFRIC
BIG 32 w9, XSuH)R OFiz- sfEZ R L Tw 3,
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B, EDXI BREICK o TEIEINTWEDIZEHL
726
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SHEI RV RO TED & 9 BREEHLE TV
DD, ZDAHZRLCO W TS REF AL v
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Comparative First-Principles Study of ATiOs
Perovskite Oxides (A = Ba, Sr, and Pb)

Hayafuji Lab. Hironori Kawanishi

A comparative study of the electronic structures of BaTiOs,
SrTiOs, and PbTiOs is performed in order to identify the
atomistic factors governing the occurrence of a ferroelectric
or antiferrodistortive (rotating-type) phase transition in ATiO3
perovskite oxides. The discrete variational-Xa molecular
orbital method is employed to calculate the electronic
structures of BaTiOs, SrTiOs, and PbTiOs in a cubic lattice.
The changes in the strength of the A-O (A = Ba, Sr, and Pb)
and Ti-O covalent interactions are determined as a function
of the rotation angle of TiOs octahedron and the ferroelectric
displacement of Ti and O. A comparison of the calculated
results indicates that the rotation of TiOs octahedron and the
ferroelectric displacement are dominated by the A-O and Ti-O
covalent interactions, and that the type of phase transition that
occurs (ferroelectric or antiferrodistortive) in these perovskite
oxides is governed by the delicate balance between the
strength of the A-O and Ti-O covalent interactions.

Electronic structures of ZnO doped with
various atoms
(from Li to Bi without radioactive atoms)

Hayafuji laboratory KINOSHITA YUSUKE

Abstract

We calculated the electronic structures of ZnO with impurity
atoms of lithium to bismuth without radioactive elements to
study energy levels of the impurities by the discrete-variational
- Xa method using the program code SCAT. Atomic cluster
models used in the calculations were based on the following
two kinds of the ZnO clusters: (Zn290s6X)>* and (ZnssY Qo)™
whose centers were occupied by an X atom located at its O site
or by a’Y atom located at its Zn site, respectively, where the
X and Y atoms were impurity atoms from lithium to bismuth
without radioactive elements. The calculated energy level
diagrams for the almost all of the ZnO cluster models with
the impurity gave us impurity energy levels in the energy gap
between the highest occupied molecular orbital and the lowest
unoccupied molecular orbital. The results showed that it is
likely for group-VIIA atoms and a part of group-IA and -IIA
atoms in the O site to be a shallow donor as well as group-VA
atoms to be a shallow accepter, and also for a part of group-IA
atoms in the Zn site to be a shallow accepter as well as group-
VIB atoms to be a shallow donor.
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Atomic and Electronic Structures of
Boron Clusters in Crystalline Silicon:
The Case of X@Bs and X@B12, X=H - Br

HEEEE 1 ] ORR

Ab initio calculations of the atomic and electronic
structures of crystalline silicon with X@Bs and X@B >
(X = H - Br) clusters have been performed to investigate
carrier generation by doping atoms inside the cage of the
boron clusters as novel type dopants for shallow junction
formation. We found that H atoms can be settled in Bi»-
co cluster and the H@B12-co cluster can introduce a very
shallow acceptor level whose activation energy is lower
than those of Bg, B2 (-co, -ico) and substitutional boron
atom. Among 96 trial models, the H@B1»-co cluster is one
of the most promising candidates as the cluster dopant for
the improvement of the efficiency of boron implantation and

the formation of a high-performance, ultra-shallow junction.
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B Lk DT 2 ) AREEDIZROM T IZBIE L Tw b
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VNZHEYZEAETH B Aryl hydro carbon receoptor (AhR)
LB %, ARR IE. . BRI CYPIAL 235
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