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AT TRZFBe R A~EE T 5 2 &,
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DI F—%E LT, FICICEEE L BERYEEO LML 5. 0o BIE, EEHE - K¥ERAE &
k% LoD, HOOHEZ N TTERONFEETT 5.

[HEEHR—LR—T]  httpsi//ge.mp.es.osaka-u.ac.jp/




MREA—T—> 3> ERTIFHRHNYMEHEIZEE REMREE
[F—8N—XEE—[REEF EEFFLI=F LV RAEZ I # DEHIFE

(B89 & ERBE]

IEOFE - [HFHRB O RE R RIT L Y | B L iRetE
ML OISR EESCEFIRELZ THIL, 5122 b 0miE
5% B RmANCFEM 25 2 E BN AREIC AR W Do B D, ZD K
9 IR BRI U TSR PER B O R R SRR LR
AT DHHRE LT, BAELWMEIRET b D, BVEME
IIWE OREECE IRBB IR L2l fRd (RSP,
By 7455, BMRER) (2L B EBERTRALX—0
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HIZ, b LAMRER BITH A OB T 2 EE TOMIET —~ LB 2 #HN T bR v D0V E
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(R Pa—))
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=T =g NIBIT AT~ DIRE
cEROFLEHEELE, LAER— MEK (3
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A MR ZEITT D,
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A SIS (Nuclear Magnetic Resonance=NMR) i(d, RFRERE—A 2 FEBEFHERE—
AUNEOHMERAZELTYEOMESXZ, SVORIEVILERANLG T TO—F 3 5EBF
EZTHY . REYEYEZTRMELGWVBEFEDND—DLLGE->TLND, FICT, BEIRILXT—ODH
BEEHAUTH-O. Jz)LIEHAEOEFRECHINMEELG S ICBRLETO—TThHb., %l
[IHEDERZBL T, MERNODEFKREBICEALTEDLILGHENFIONINZERT TSI L
ZEHMET D, EMRETEHLVBEEROYMEAEZRICIMYBATHNEIDT, £EOT— DM
ED—HZEHEHLTLo->THLEWL. FTET OHREOHARARME ZHHAATNMREIET
52Eb&L0, COKSILERZBL T, NMRAEDRELAZE., EKEEFIORY KL, HRD
BITFELREFBEBLTEIL S, TNETITEE 4 AQ0I12EF 20158 2016F 201 7F)DZ 1T ANE
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(FAzERFHA] 6HA~10ADMEND3 s ARE
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1) NMROAIEREBIZDVTODEE

2) EREES LI VEEREFOIRYIKZRWVICOVNTOEE
3) T—YDRE ENMREERD %

4) NNRRARY MILBIE, #RAE UEFEMNEROAIE HBIZEARO NR BIE RS
* HIZNMRBIE D#RF ENVRIES DB ZF R HABEEERD
R NR £ (R E
5) F—4 DRI LER ST 58
6) FFE= 1)) HO B, T OR
) ﬁ;mél*l %&I:IK *Eﬁfﬁ{fﬁa)
EREES

(BEDR/roa—)L] (4F[E.Hx5H=2 0KfH)
1A (EERREIEERHK) HREAZ Y IICKLENOMER
1A (EERREEERBRE) . IREEARTITS>EIF—II8mML. OFEDORREHEE
L

I

. Ff BAOBRT—YSOLTRNT S, ZOMOBE., LROERISOVNTHLIHEE
TTTEEORBRRTE. 25 v IOREO T TRET 3.
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BB L CTHEMBNOEHO MYy 7 ETEMM L. EROLRIZEEZ1TO 2L 2 B E T 5,

B AR JFERTIEICOWTER L, MERROMIRNTE LRI AELT S,

(BAzERFHA] SHAMNSG10AETOMD3 » AM
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1) EFFHB XOETFHFOEBEZ OV TOFH
<FE1E~F2HE>

2) KoETRE, ZORAFHSEEICONDTOEY
< I3W~5 4>

3) JREB L OB O <H5H~5 8
4) FBFERE LT — & Ofithr
<HEIOWM~H1 0>

5) fEROESE <FE11H>

6) LAR— ME <H1 28>
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>

&

IR TV A MR D FEER
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it &g

[(BBDRT P a—)L] (4 FFfl/H X5 H=20 KFR)
A 2, 3 [BIFEE (HBE 17~19 Bf) HIEESRTIT O B I =S, hoFEDRRK ZIEHE
T5, FOMOAIX EEROEHIZOWT, HOHEHEZNY. T THETT 5,
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FERIE L 3R 72 B2 30WE L LT, 7V =7 I A N —OfiilE~DJSH b HEATE TS, &
AN, BAEOFERN) - ERRIFIEIC L0, BRSOMBA R e EoERE o TRIE ] TiE, Bz
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(Bl o6 A~ 1 0 AP ADo 3 » AR, (BARZRMRITMERIC LR S,)
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1. A A RIROFTHEE, Bt OEE B OB ML OBES B 1~ 3#H)

XPS HI7E, RAIRS HIEOHHE & RRFIZAT O,
2. AT RO EFFEIRAT LTy FELA - AL RES L OEE Loy (55 4 ~55 6 18)
AR-XPS, RAIRS JIEIZ LD EENT — X &b LI, KEMPE CRITEZHED D,

3. WHERA T OIHEE O B 7~%1 18)

ISR E Z G L 72N 6, A A U RIREEN TOEB A 4 OBMIEREE 2 RAIRS HIE
2k, fEEEE A AR-XPS (2 XV fiffr 45,
4. U EDOFERIZOWTHIEREZ £ LD, IR I F—ICTHRETSD (51 2H)

EBROBE & JIE WD HIEE

BRFE A > /3—(2020)
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I F—FEE, EAFHOFBHEZ O ., F-EROESZRE L THHWET, 8=
I F—ICHE L TREREDORELFES 2L TEET,

[#F2E=H P ] http:/qp.phys.sci.osaka-u.ac.jp/index-j.html
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PMREO—T—>3ar1/2 BEFHRMNDEFER EHURE
BEESWICES2MERZF

(Br & ERBE]

BEONE, BENERNT, A D 1Tho s FAX—, SHIET I B 2AEERE
DAEKRE ST 8%, BEOETHHEMT2FIETH L. ZOIHNEL, KT - o FHi7,
PHREROBLE - FHICS T A X —OMREMER B e E OYERFTE, BRETIE Y EOIRIE(L T A DR
BT, R RISOELEY)SOBREY 2 EOMERE, S HIZIET A T A o ARERD R, 2%
R, HMIEREL 2B e BN EHRIL S IR > TV D, M7 —TF 1, 1930 A IS E N TR
EEOWIEEZBR L, TO%OLMAINZRT A5 712 & 5 IR OEERRZE, <512, AR
IRAEE DD DD ZEATRRIZ 72 HWFZE b R BRI TIT > TV 5.

KT 7T NTHE, Y7 N—7THIE LIckkx BRI EEE A2 VT, B &N ORE AR
FLOMNT HIEEER T2 BIEE L, SLICBEBERKSGE LT EMEE R HIAAL TORIE
REBITRoTHEDLD.

[BzEREHA) 7H~10H
(HWIMND 3 » A, BRI 72 HI3AHE L Cikd 5 .)

[R5 a1—)L) VLT S — L ARAT IR AR R T R
MULTUM Linear plus
1) g%ﬁ}*ﬁ@?ﬁuﬁgﬁﬁéz‘/)b \‘(O)?;g < % 1 ﬁ~% 3 i@ > Mass analyzer Detector
2) BRx REESHTEEEICOWTOFE <HFAWE~5H50H>
lon source
3) ?/E\[J E%ﬁ*ﬁ,@ﬁ,{ﬁ < %“ 6 j@ > (Electron ionization)
4) ?/E\IJH/]:__’ k ?jb— 5 ﬁg*ﬁ < % 7 5@~% 1 O i@ > Turbo molecular
pump (x2)
5) %%@%%—% <% 1 1 :\'E > Diaphragm
6) LA— MERK <#1 28> P o
45 cm x 23 cm x 64 cm, 36 kg
I VT B — O TRAT IR
. SyHrEE T -
(BADRTTa—L] (AWK B x 5R0 — 2owmy 0 MULTUMSIL

WHEERRTIT O FIbaLEIISIL, 1 EEOERREC, MEAR EICO N TOR®REIT D .
EALADLERICITRIOmI ST . TOMORAIE, BOFEZZTTETTS.

[AEEHR—LR—]) http://mass. phys. sci. osaka-u. ac. jp/, https://multum. jp/
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MREOA—T—>321,72 HERERYPEFER ERARE
B ERIESYOERE YL

(Bey&ERBE]
BHERRCYGREEEFROICHMONEZEEN—DOTH S, AT—YTIE, EBEREIEL
W EnibEWEEME LT BHMEGRETHE. MIEREDT ENRBMMROEREFATEHEL S,
AT TITOBILYMOBREREICE, 2A—T1 2T - J—ViEELNH D, TL T, GRENH
D E X #REH TITL., BEEREPCERIERAEDR EDERMIYIEDREZLEICIELTIT .
BEHRABHAMEZYMENRE O TVIIGEEL. RENAIRGONEELE LI CHERLIZLET. |
RRTHNETRBRZED D, AHOERZEIYEICE >TFERINTH VIRMHBEHFEEEZN, BE
ENLSMBEELTOVEMENHERGCWVMEEIRYBIFEBZREL THE L, L LATARGIESEP
BERMEHENERMEARE > TLENEEICE, BHEFLTEEhENE, KRMWLEBEREL
EYDEREIUYHRAEZIT>TE 53,

(FzERFH] 6 AE~10AE (34~ Al . EAMGHRIIELSE LMAHRL TRDD,

1) ERERFEICET M. FRAER. RRER <E1~2E>
2) JA—FT 4T - V—VEEOERBLEEFE<EI~8E>
3) XREFFICKD2EMHAMOTMEEEFE <HF4~98E>
4) BEFEFOYEAE LEEFE <HE5~108>

5) HILAIEZFOYMHERAE LEEFE <HE5~108E>

6) BROBR <HFE6~11H>

7) LiR—hERL <F 128>
KEENDODOMSMERMTRERRDLLEER LT ZHE

LTHELENEELL,

A7rTa—)L] (4B B x 5H = 2O0KM)

MEZTEEAT-O TS EIF—IZBMT 5, Dz, BFREMEOZHKRZE (Ashcroft - Mermin
) Otz (8 HERE (REORXERATHEMN I28mMLTE55, TOMOAIK. £
ROERICRLIZEBY .. EBRFZITI,

(

i)
ﬁ

[ EHR—LR—]) http://www—gmr. phys. sci. osaka-u. ac. jp/
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MEEO—FT—>3y 1.2 BEFXMEHYPEFER NBEWERE
MREEAEFROEEME SR

[EW L ER BEE]

TODRRDWHNET HER=REIL, Bo0oWE
TEHERTER2VWENREOEETH L, BIRT 2 ) —
0Y— %X ZDNERT N AR, ED (L)

TR < REICA U DREEICESS b bbb & /

N, FEETEENGISHICED ETIEN D Z2FFo
WEH B OREMm N v 7 ThDH, K7 V—7Tidsm T V““"/T“?ﬁ”ﬁ”\é“fﬁﬁfﬁ%?%
FEETFRORFICEICER L, 2o icBanTgk 00 MEaE T
HOYMERE L T\ 5H, WHEERAmAE R bt L. 1E
WM ECE B LTEmT S & T, WEORFRME -
WICHE 2 R L~ L Tl U 72 i 8 B3 - i M B 4
iTHo TN BD,

EARO R E IR Z g S5 2 LTRSS, AT
077 AT, 7V A L— P —HERRTEIEE 12 K - CoRtH B
T RIEREO AR I B R Tk &R G E A ST 5 2
LEBREET D,

IOVA L— W — MER AR

[BEEERFRA] 6 A~9 A5 H 3200A (HFEFHIAH)

[(RFP=a2—n]
1) AR R OMMEICHOWTOSE (5 1#)
2) 7V A L— P —HERRESEE - X BRETEEE IOV ToFE (5 2 1#H)
3) TRAHBEE T REMO G (55 3~6 )
4) JEREOWMERIE &7 — X T (5 7~1038)
5) FERDOBE L LA — MERL (BB 11~12 i#)

(8D A Y 2—)V])

WIRERETIT O I =T 4 7SN L, EFHRESCHBERICOWTOREMREIT 9, &

FEER DT L DB BT 5, EOMOHIZ, H HEHEAZ 72 TTZEITT 5,

[WF32= 7 = 7% 4 ] http://interface. phys. sci. osaka—u. ac. jp/
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WEEO—F—> a1/ 2 BERERLYER SHHRE
FEaE T s N

(B8 & ERBE]

W, MEEZ G R LTI RE 2 TR T 2 FSERHT I\ T, W DRSS - Wtk - OIS O R
R EAT O HRRFREOBEEEN/E L TBY . ZHHDOHEN LS LN Bl % FICHF7E & etk
H—ANEL Ieo TETCWET, FriC, HEATFOSH CITEMZE TR THHEX A ILHFEY
0 7T NNEEE S, B DRRE OGRS HAVULBERETE N DT e A A S S T E R FRELE 2o T
WET, LOLARRL, 20X ) RSB W T IR & L CHRHBE(LZO M2 B L.
TNZHENZ T D LI 5I2id, HOBREDOFEE L EHNLETT, £ CAMIEER—T —
varTIREMHMEFEONEG NS, HEKEZHWT, I7uRXavy 7 RET0TORENL T &
W~ 7 a7tWWEOMEZMRHT 57200, Fik & HiZ2EG L, AN NAT v I TH1rnoME zm
Wt HFELFZEIEZHBNE LTWET, 2072010, BEHEFHEOEBRLZB LT, RO F
REDOBFIREBICBELCED L ) RHMANEONIDEFE L, TOMAZ EMICIIET 28N %
B/BHrZ e HEE LET, EREE LTIE, o ritEER, @BEER. @B 7 A4 - ED&ET
{EFEHEZ @B T, MEE# 21T CH bWV ET, Fo, RPUTIS L TUHRED T —~D—H %
HELTHEHIZELHY 9 (FEER) .

(FAZERFHA] 7 H~9H (3~ AR
(R Pa—)L)
BAHEFHEORBEIZOVWTOHEE (1~ 3#H)
ALFRITB T B E MO BEEMEIZ OV T,
« J]iF » 537 Schrodinger HFFEHX (FF. ZE TR, 2
+453F)
- o EGERRGR SRS (BLBEYERLIX], EE A BEARNT 72 &)
HETa VT A LHBERREOEHEICIOVWTOFEE (F1~
2 i)
- BRI R O BEYE
KRR T v 7T AL RAL - T 1 7T AR SHEER OB
JiERTA
T OREL ETALFHBEORER (F4H~)
- o EGEBRRR . RSB EOE R
s LR EOET (27 HE~)
- fEE AL & o AEE T
- B AREEF RSO RSSO Tl e &
T X O EEE (BRELCT2,AH~)
s UGS MIOS Ul T — v RE

(BBADR7 o a1—)L] GERAWEM, HX5H=20KEAED L)

iz, @2\ KR, RIEFRT10 B D), ISR TITOHES LI F—c&mL., fho
FAOREZLERFEET D, TOMO B I, EFRROIEHIZOWT, B Ll EN T THRECER X%
AT D,

ERFEHTORE

[(AEZEHR—LR—] http://www.chem.sci.osaka-u.ac.jp/lab/guchi/
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HREA—T—23r1.72 HERREEFER ARHR=E
[T EFRERS FOERE YT

(Bey & ERBRE]

YAFFEE T RER RS FHEEZ AT 2T RREFHENEDL I EWVWIBEZDE &
FRbEMZ R L, ZDEW 2 U TRt oisE 2 B KR35 7E 21T > TV ET,
ABHOBRINT, n BFRAEWS TR CHOENEAEICHRER E YR ZE C T, &1
REAED T OWEBAERLTHH D 2 & T, BARMICIE, ARG OB L —
WY FEATED & PIRE TSR ONHAKS FORBEZ Bfs L T, Z2EBAKSKRZITVE
T, WIFPICHEEC D) L7261, e iE LB AL ARIE 22 EOMMERHIT 21TV, 55
NI ALEM DR Z TR~ £,

BRAAT Y T Gl e BT 2 AR
(BEzERFEA) 7 H~9H (37AM)

(R a1—)])

1) BHEGROERERIE, Z28E <FH1
2) nBEFREWSTOGHK <H 3~ 8>
3) Ffk LAY O HBEERE < 9>

4) HfEL 7AW OmIERHE <% 1 0#~%F1 11>
5) BL - LAR—MEK <H12@E>

(BADR7oa1—)L) (7THE,H X 3H = 2 1KfH)
FRIOHRE~TFHR 6 ETEZaT A L ELET (FRT1 1 RRE~F1% 1 B REER)
THED 1 OB S BEHEITOET O T, T2 ML EE N,

[AEEHR—LAR—]) http//www.chem.sci.osaka-u.ac.jp/lab/kubo/Start.html
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MEEO—T—23r1./2 BEEMRIMELFER SHHRRE
ZREREBEARDER. BIEAERSH. F¥S5757UE-Tav)

(BRI &ERBE]

ERERET. ETHRERTHIRNFLEFIBRTHIERA A UNERMBEEICKI >THRS
LTWBitEETHY . BRIEEVITERESNGVVRLGEEEEZNELET 5, . 7HFIIL
BEMFEAVZEETH. BERICELHEVFRIILFLAEL, AZERANBRINLEES
LHbd., KTOTILTIE, €ERER. HICZREEREAODERERZE L T, Bl AHEL
FLERAAUNOCR/RONIEERHEARDOEMBRRICOVTEBEFOHDELLIC, BERKLEE
ARG ML (IR, CD. NMRR R RILAEE) DOBERIZOWVWTERT S, 70535 LDRIFETIE.
LHARETAECERLTVIBRMBEADERLERZREBARY MLAEZETV. EBREBAOERZE
PEMASBEE. SOITEERKERIRY MLOBRICOVWTERT 5, BF T, EMRED
T—RICEET LHACEEARADERLAEICHKE LTI 55, BB LEVWEREARNREST
WB2EE., ZOHADERICHKELTERL,

(BAZERFHA] 6 A~9A (345 AM)

(RFoa—IL]

1) EREBEAOERMBI-OLTOEE

2) EREAOER. EMASE. BRIEICETIHERR

3) BEAMMFETAV-ERERDBEREICEHT 5BERR BIRED A /13—
4) EREARDER. BHEAKRIEE. BREICEYT SRR

5) FEAMMFEZAV-EREAROBERELER

6) LAR— ERL

(B BDA7>a—)L) (4R Hx 5H=2 0BR)
B1E OKEFE18FMNL) . IRELARTITS> I F—IZ5 EREQET

mL. thOFEOERZHEET 5, TOMDBEIX, EEEDEEBIC
DWT, BoftEZITTFEPRRGTEEZRITI %,

BIEDHRF

[ EHR—LR—]) http://www. chem. sci. osaka-u. ac. jp/lab/konno

_41_



MREw—T—arl,/2 EXERNFHRET KOEEFRE
MR T AT &2 V2 1 40 FARATIE DB %)

[BE LR B E]

ARMFSE B Tl AN THEA 2 VT, L EOMIE « 7 L 22, 1180 DNA - RNA
BRI - BT 5 FIEORREEI TR > CW\Wb, A7 a 7T AOHIL, K¥EE#HET
XEO DD DI NVEFIRY V7T 7 ¢ — i 7e & OBRIIN LA 2 85 5 & 4Lz,
EEIZ 1 TR ) T3 AOBKE S 1 5 TIEE T4 3 » AOHIMTHEEL, £
ORBRZE L CTRARBESEZHONCTH ETOLDOS3 WO R EREE L LTOR
WHEHAS T D ETHD, EHIT, BRTFEEZHOCTRIE-REZMIT L, £ 2 o8
RHRERHT D EHIMNT L2 EEET 5,

=]

WA N — e o e R R R S A T BRI Y 7T T 4 —AEE

[BAsEREHI] 7H~97 (3~ AR

(R Pa—n] @ H X 3H = 24K
1) FEARBAII THAF ORIz > CToE <18 >
2) 1 FRAED KOV TO¥E  <2~3 1>

3) F /U TNS ARREE <4l >

4) FINT A OESE <5~6i>

5) T /e T NS AER <T7~81H >

6) 7Y T AL AN 1R <9~10 # >
7) WET— 2 Offfr L B5 <118 >

8) LAR—MEE <12#>

[BFFeE R —b_—]  http://www.bionano.sanken.osaka-u.ac.jp/
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MEEO—T—23>1./2 BEEHEFMEPER DEWRE
A RBFEEDDE LI-YHERE]

(Bry & ERBRE]

WE DR R 2 IRt 2 BRAR S S 2 0IZiE, BB B ENEEABL T A r—, 2 be
=, FT X=X EOBNFREICHT HHERZE T, SHOBW R L EESEERREN SO
JEHEE 2T ND ZENMHATH D, WHEDOF Y T 7 2 B—ra | HIEBORR, TOHEIC
KT DICERE BN FRIIESTYMELFHE L TO SESIIWEREIR TIILTH 5 L B-oT
Buvy, LinLaenb, B9l i3l oRE, &, IR E LTV 2BAORBHERIC K-> TFHE
PRELS LD, T, THIECS, BRale ) UNU B EET 2, An—TF—3a T, #)
FHRE ZAT O Te O ORRET 2 DTG A G5 L & bic, REBIZRMETFEOIFE OB, H
TERB N OIER: £ 28154 5, AR, RENZMEOREZITV., 7 u @i+ LUV O #
&, w7l LTORBEEAHRMIRER THEm TE 2 2 2 AN E T 5, Bioo FIEWE 2 X
R LT, SHEEGEIE, BotriE, flEREOMM DT, o) vy E2FIZoT 5,

(FAZERFHA) 7H~9H (3 HIH)

[Zry2—]

1. BFHAE DEZR., BEERDMEICR T 22800HE  <1-2 8>
%72 :Gopal #  “Specific heat at low temperatures” Prenum Press. K
FhmEmEL GO EFERIN)

2. BIJRE DI & FEEROIEE O <3-4 >
5% BEE N RT7 v 7 (HARBVE -2 H)

3. WIEENLOEREIREEIE  <5-7 H>

4. MR ETHILEWMORNIE & OEIR <8-9 >

5. WEGHIIE, SMTEREEHIE T TOME  <10-11 HH>

6. THIRIEE & DOl <EIIJSC T 11-12 88>

7. LAR— MERR <12 >

(BEDR7Ua—)L] GHFH X 4H = 16KH) B v b iR
HRED | I F— HEass MIERE L AFR=S) A —7 eI —,

PR SIS L. WHERFIE O SR DN & B Sl £ T Ok 2 e TR

BTSN D,

[(AERER—LR—)
http://www. chem. sci. osaka-u. ac. jp/lab/nakazawa/
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MR —7— a1 ,/2 FEERFOZEET  PAURE=
RNA L AHAAE 9 21K+ Dkt ARk « PR3 - R

[ B/ & zpk B AE]

HAFZEEE TR, FR RNA 23 R AR EE RIS 72 59+ 4 JL LT, RNA L AHA
TER D80 F 2 XEHT 2 FEORB L HED TV 5, B LK+ DOFE A AFH
ZiE, WERMEAMEN, KBEHKE, 2Z v xF o THAEFEREOEROERIZ X
V. LT 2% RNA OFEFERAFIREIC 72 D13 CTh 5, AEERL T 2B L 72
2 s 1 ol 115 N2 i 4 587/ ST DRANE S0 30 FELVAPATE (Il ol N = el P VTS
TATT7V =R V== 7% LT RN ISR T 20 FOkE 275 L
[RIRFIC, RIESZBRST S NE2ED,
FEEROMFENILMERN IS UE T2, WFEOED HIZLL T D@,

Design of potential DNA/RNA binding molecules — /nvitroselection —

Frequency analysis by Next Generation Sequencer — Cloning and Isolation

of RNA aptamer — Binding analysis by SPR and ITC — Discussion (|

BRIZBREBDNFERENA . RBRER S XA 23 & Ui E S Hi)

[BHRERFEA] 7H~9AH (3~ H)
[ R Y a—)v] EReiFEN g 2 WIRI NI 36, $IRPNIX EReiroeic a3 5,
[BEDOAFrY 2—)v]) milE+REH 1 0L VAF3ES,

[WFZE=E R — 25~2—"] http://www. sanken. osaka-u. ac. jp/labs/rbc/
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MREO—T—2321.72 EBEWRMR HEHRRE
MRIRKARTF FDE R & HEE T

[Bry&ERBE]
éﬁm%fixsﬁﬂx&/ﬂa O AEASE 2 1T > COE T AR E L
A7%FAm DT DENRKFBAED T T2 HIT, ZDHERMEE T F FOME, #
%Aéﬁ&m BFHLTHELIZOIATWET, £9. XFF FEROEAR L
725 EMAEBIEIZOWTREARER, REICFHEFECTERROXTTF KOG,
R ZITUV, & OREEMRIT 2 R A £ 7,

Ragd
T

BARATF R T-E[E A R E
[BHzEREHA) 7H~9H (37HR)

[R5 a—)L])

1) XTF REROIEEIE, Z2BEF <FHl1H~F2H>
2) BIRSTF ROAR LR < 3\~% 9>

3) HR LUK F ROMEML <HB10H~% 1 18H>
4) BE - LAR— MEK <HFE1 28>
[BEDARTPa—)L) (8WH,H X 5H = 40K

Hig At e, Mebaz i L £

[AEEHR—LRX—] http!//www.protein.osaka-u.ac.jp/organic/index.html
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BMREO—T—>32172 BEFHRREEFER FREHRR=E
IXAMARLET - EVEERHEOMAERR - )

(Br&ZER B E]

KR 2 IR AR TEYE Sy T DO Th | | G 7LV — b7 EAER O BRI E

HEFRICBE 2 B E MBI B D0y 12 B Iekt R EL T, BN OEYF3E | &
FEHEGEEHIIL OO ZNLDOERECEEIZ LT AW EIT o TOET, FRlCHIa s
JE\AFAE T DhE 2 G AL A RET ., AERPNIC BT DRk 2 2380 B 5 L TR, A ARk
b5% EELT-T7 7 a—F 1280, FETEEEAE 1E D[R] &1 38 BURSAE D fif B o A AR i oD
HIEE BIS U222 BB L CWVET, Ar—F —ar Tk, B SRR E I LA
FaP—WrgE, TRAED B ONZENY) Rk DS i & o T ORERENF 28, ~ (77 u—4& ik
% e LT D RORERE L,
DAD a BEN L, &
KL Em D747 &
NWAA—=T T A B
TIE A S 7= H R s 5y 1
DOENREMEHT . HOHVNTRNH
BIDIPD I F AR D B
FZOWTHEZ TV E
9, AW TE MR B O B BE
fFgeamL T, A7l
A A B O BE RIS 5
BEELET,

(BAREFHA] KElr 3 1)

[RF<a—)L]) (8ERR]/H X5 H=40 K§[H)

A IEPERESE DA ATV, DRV OB A MBIV ES, HIRINICH B LA DL
FRNTE T LT B3 Z DA IE MR 2 i U E7-, EWIETEICE S22 TRFeSe
INAFAA=D TR ARE T, R EHE LB T A Ay a BT 1y HIic—
FERREEMFTERCR DOHEZAT > THHWET, T X TOEBRMBHE T LIE, LAR—RDOERK
AT THBWET,

[AEEHR—LA—] http://www.chem.sci.osaka-u.ac.jp/lab/fukase/index.html
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MEEO—FT—>3>1./2 ZEABEWMER ERUHER
(BN BRESEEZRAWNE=E VNI BEDH FEEHGRTESR)

(BRI &ERBE]

FRIGRIFTESE TIE, W fFRE & FF ORISR LI 70 JEEE(NMR) 2 IV T AEIRIC B 1 D I AR e
TRV DD Z X7 B g & OFSRE 2 SR I EE D W THIFZE L T 5, oD &40 i
REAEMEATIRIZ B~ T, NMR S5 TR KRR RS fb [ AR Dy FA & 2 fiffr T& 572 &,
ARG F- DM TN D R THAT T E DR R 2 Ff>, ZOWMEHER T, 5 FEMERT5iEE
W AEMIZ XD HRFE X VNI BOERE L 2 2 X B ORERL, 5153 R HE & R ORERE R3S 43
EER, FONTDHANRT FIVOFRBMEER TR K 2 lr, % 0BT — 2 N—RE LR
M LT HERERERRAT 21T 0, T O —HOMElfe 28 U T, WEMbS & AmPlsz il & 4 4%
AT ORI ERFIEICH L, TOREAZHEE L T, FoN 0 ORI N T
B D,

KRR I A 2 k5 NMR A7 kv AV NN N

[(BAzEREHA] 7 H~9H (322AH)

b

(R7r2a—L] LREOHFERNFICET 5 Z & 2 WRPNICSERR T 5, BIRAICIENIEICSHRT 5,

(B8 BDRT T 1—)L)
KRIED 1 OBENSMFEEZITWETOT, ZBMLIZE N,

[(EEHR—LR—] http://www.protein.osaka-u.ac.jp/biophys/
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MEZEO—T—23 1.2 BEZFHRRRMEEZER RAHEE
MERSFF/ 2y b= ZRAVEERLEDHA |

(B & ERBE]

T AT NVOWEEERT A FWEIZ. B0 &b VI ERE B ERY | FRER IR RS —
PEa G Z R UET, MOMRE A2 BEIT, oF 2 Ao y U — 27 BOFHAL
BOAREMEICOWTHRKRT 5 Z L2 HE LET,

BIEAT, £9. o TEER S22 W20 17%y N —27 OBIEIZOWTERET, b
YRIVEIE =AY | IR A LR R O FiE A ES U E T, IRICHRI RS B2y
TF v NU—7 LEMEI, BRI X > TR DIV ELTRHEEZ R T T 3 A2 ERLL %
T BRIZZOTNA A HNT, EREFOERGDE, 4 K7 — R, AE U HEICHON
THHAIZITW, AR X T =a—a b LTOMEZITWET, FEORWT A ARG 5
X, VY — R E L COBRBEORIEZITWET, T3 AOVERIGIEIT N2 DL L T ET
N, FEEFUEORMNH Y . BEAOAE TREZENPLTH LT, BLWIIENRTE % &
BWwET, F72, 7%y b =7, BIZHLWRAORTERLTCOET, 207k ) L0
WIRVEEL B0 ETMB, THIMCERBO LWEEZ R T2 50 WERROEA IR H Y £7°,

GeEASEED TH~10A (HIMAND 3 » AF. BARR7ZREEHITHEZ L TRD 5,)

(RS a—ILDHI])

1) BFROBRILEIZONWTOEE <FH1HE~FH2H>

2) MokifRRE<F 3 W~ 48>

3) EMFR<ESEMNOH6 H>

4) HfFy b — 7 ER<E 7 >

5) BZENLTFa—"zHWEXWMEOHN <FH8 ML H 9 >
6) T — XN & ERAAPIRSREOMEE <HE1 0@EMHE 1 1>

7) LAR— MERR <H1 28>

=8
ZH

(BEDRT P a1—)L]

18 (2020 AFFEOREH . FERIIRE. RFEOBRITHER
LTIELWY), FEERERTITO B I — (WFEHEER. @
KA. EwE) 2B %, Fofto BlX EFEROEBIZHOWT
H O EHl %2 ST THETI 5,

[(AREBAR—LR—T]

http://www.chem.sci.osaka-u.ac.jp/lab/matsumoto/index.html
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MEEA—T—2avl1./2 BEHZEHEFMEFEER KSWEER
THIES T URNEZRAWN =2 NI EDEEILEHRE]

(B &ERBE]

YAFIEEE T, WEIR VORI E S & R SEI 2 T S — T 2 R 0 R ALIS 7 ~ v oot &2 v T, 4
2R B O RS EMR ORISR0 SRS 2 F1 X OFSREF BN & fiE 3 590417 > TV E
To AREORMNZ, Z 7 EREIOFRL L 3 tIE 2@ LT, # o7 BTk 2 E ey
FItRA A 2O 5 2 & T, Bin il 2 ERSAM P EROEABEL FO, 2 b OHIN
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v LR L [FE, 4) A F A7) v Bl
ORGSR Z21T 5, FEBRZEL T, @EEED

[FIE & MO Z BT Lichha T, # o

7B DM Z @ LT, AR 2R FIESAEA
TR HiEwmAEEG T 2N E T D,
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4) NAFA TV R o SIS PERHAR <M ~FE1138 >
5) B LA— MEk <F12)E >

EROBERICANT, BREFBEEURN S KRET S,
E7o, 1 EOTRBERICBMLT, FEREBEETI,

[AREHR—LR—T]
http://www. chem. eng. osaka—u. ac. jp/ hayashiken/index. html
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http://www-cp.prec.eng.osaka-u.ac.jp/
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