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4 | EH | FE (PKS) ONMEEKE | C4-(D-D-1,2 C4-(1)-@-1,2,4, C4-(2)-@-1, C5-(2)-D-2,3, C5-(2)-@-1,2, C-5-
e (1)-®-1,2,3
PKS OAGHEBIZ OV TES
5 #H | PKS AL 1 C4-()-®-1,2 C4-(1)-@-1,2,4, C4-(2)-@-1, C5-(2)-D-2,3, C5-(2)-@-1,2, C-5-
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CEMGRE AL ~DAM 10 RINAEHILEW OGRS AR 3, HHEEE (2007)
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Wiley & Sons (1988)
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N4 6% FE LIz B kg BT 2 25 &
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[Classics in Total Synthesis II] by K. C. Nicolaou, S. A. Snyder, Wiley-VCH (2003)

[Classics in Total Synthesis III]] by K. C. Nicolaou, J. S. Chen, Wiley-VCH (2011)
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RFZH 73 3 ORER S T2 kT D ERBEIC O W T LG 2 b L ICi x5 k9 ik b,

%% 5k T - EE - R “PBL+ m—/L7 LA - e-learning + Z DAt ( )
I " H 7 ¥ N ® (=7hY)
B LR, RO AR G Z 35, AIBEER L 725 DNA &
O mmr sk \ cer
L n RNA, BXOENL ZER LT 5 EEBITONTHF LV OF E/EH
1 F. RAIEERER L LT o
i H I ONT 25,
® DNA & RNA
C4-(1)-D-1, C4-(1)-D-2, C4-(3)-@D-1, C4-(3)-®-1,2,3
. FER) 1 & IR DR L NS AR, BIOEN L ZERN LT 5 EHEMIC
5 L EAS T LTORE N TIS T LA DR B F IS T2
- ° ~ IOWNTHS,
Wi | %, Rk -
C4-(1)-M-1,2, C4-(2)-@-1,2,3, C4-(2)-@-1,2, C4-(3)-@-5,E1-(1)-D-3
ot By & L To bk BERSAERD N TV AR—A— 4G F v, BLOERDL &
3 %E GUAR—H— A | WETBEEBICOVTHT LSO EMERIC SOV THEE,
T Fx FNv C4-()-D-2, C4-(2)-@-1,2,3, C4-(3)-@-2,3,4,5,6, E1-(1)-D-3
pet BIRER S LT BIRIEM & 2D 2 R BRI EER & Z N AR E T DRI MO
4 %;aa CRUE—H Y T T LNV O EMERIC OV TR R,
EHEAEH C4-(1)-D-2
g Ty~ AT 4T YRR, REE B OBEEIZ OV TS,
5 [ 3 s DR s = . =
il H C4-(3)-D-1, C4-(3)-@-1,2, C4-(3)-®-1,2,3, C4-(3)-@-6
-t RFER R EHE OB ER % b L ICAEBRIFIEIC DWW THEE 5, £7-,
6 %aa R 7R EIE 1 BEIITZ < BB D~T BB AW SN TEET 5,
C4-(3)-®-1,2,3, C4-(3)-®-1,2,3,4, C4-(3)-®-1,2,3,4,5, C4-(3)-®-1,2,3
-t RFER R ET OB ER % b & ICAIERIIEIC DWW T AT LB
7 %gaa RFEM 7R EIR 2 F—a VBT,
C4-(3)-®-1,2,3, C4-(3)-®-1,2,3,4, C4-(3)-®-1,2,3,4,5, C4-(3)-®-1,2,3
-t R0 72 EIR AL OBTEFEH 2 b S CAERFZE I DWW T DO AT LB v
8 %gaa RFM 7R EIR D 3 F—a VBT,
C4-(3)-®-1,2,3, C4-(3)-®-1,2,3,4, C4-(3)-®-1,2,3,4,5, C4-(3)-®-1,2,3
FARREAMES | 4T BR(70%) & S (80%)12 & 0 BT 5.,
H B E| RNy 7 EEHRESY —XO AR EREGE 2R, e Bk R (BRI (2022)
SEE =5 N SN ° - — N %) /s = = ,ﬁL.ﬁ
5 = = AL #oTyT e U3, BB R BEEEFEIAL (2020)
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(2011)
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=] 82 | H " % N B (=27ray)
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[T D BEoNriE, RIVGIE, BRSRIE S tiEE VT FRBELEY O
7 P P &0 BHE R F R G DIRTE AT ﬁ‘ﬁ%:’”ﬁa‘é
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i e ARILEHO
15 ) ) RELEERIET 5,
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Atk % B RE 2 R DEHERIME Th D, FEHIANZ & - THHIC
19 ek #am (9) BLRZEONOIX, OFERSEONY TV AT A TH D, ZDOiEFR TR,
M - MERRAROFSERY: | AR & MR OIR ZE DIRIRNZ DUV TR 2,
C6-®-1.2, C7-(1)-®-1
FITFENEORNVE AN K DB A LIS, I AFOIE ~ g
13 | EE i (10) S DIFEUZ DWW TR T 2, [FIRFIZ, F = S22 IOV T HIH
b NBH BE & A 2 PR AL & kPP U 72 S BT 5,
G7-(1)-@-1, G7-(2)-@-1, E1-(D)-®-11
ABFZTIE TR 1~3 T OV T T 5,
LD 5y T
Qe AR ZEM, T - BIERRE . 7 URiERT . DNA B1E 5%
s (11) W, MRBEHT =y 7 ARA b, BET =y T RA b S
14 | ek - 2.8 AABHRE D 53 1 1E 1)

HEGRIN TSR, MR S 7 TV RER S
3.3 A D53 B B D FEBR
ISH,PCR,IHC %

E1-(7)-@-3, E1-(7)-®-2, E1-(7)-®-9
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TRERRLRAEAI LTS IR D 270 B SR BANICIE T 7o FE~ DI
ARETH D, Z /7 BROGRIAEDOERE TRt 5V —

Kam (12) NE LTI TR, BEFERMBTEFELARETH D, KBS, ER S
. J5 B A AR & V72 - - Cu D precision medicine (fEBIHVERR) ~D )G HIZ W T bR FHL
15 il translational research | FHFRIEAD B G D HEHRIFIEFIT LV, AR TILREAARAE A D
DS FFORRENE, FAEDOE S ADSERINICEE D Y 15 25 ffth 5154 ERICEE
T D,
E3-(3)-©&-2, G-(1)-1
FARAHIEE | LAR— b (50%) &FE AL (50%) &0 RIS D,
A B F | oY (SGTE 8D ) A - ORI - ZHIN MR PIILAE
Zz £ EF | ok,
BERRSEANER | KR L,
fift Hl 5 56 | HAGE
A—NWIRETTHRA LY FAL FERSTHLRIIDZ L,
7427 0— | BHWEDEED  JREBWES Y A S
E-MAIL: mizuki@patholo2.med.tohoku.acjp = TEL: 022-717-8050 (PN## 8050)
T D h
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RERBL | BESTFEWTY | BBF Y 27 | YPH-PHAS33J | BB X4 | %ME(2015 FEEELIEATH)
Bo 24 2 4 | 34 [FEER EARZ— | 6 AL #% | 1 HAL
A4 2B | fam Flse GF)
EH - B R E
RFBH R IE MBI BIZ DWW T, e FOER L ZDIRE L TGFRIEEZ 25, Filo, EiRo B8R
E— RERTHL T v AEREZLRFFT 5 55 mRNA %5 ﬁb%ﬁkﬁ%#é&%ﬁ@*&% TN HE
- T3, FEBRSOREIC LS. BUAEOBTED 4573 >V CEAET 5. RNA BT
FEELHIEI O BoHy LR & O EEIZ OV TS,
- AT DR BRAEEE 2 BT 5,
i g | AT RBOR R TS
BT RBOREIT L HIRFIEICHOWTHET 5,
« RNA B CoBIRIERBICOWTHET 5,
mEFE @ E - 528 - (KBRS - SGD - PBL - =—/L " LA - e-learning * & DAt ( )
B i FHY 15 H % ¥ N K (arhV)
_ . BART & R FOSMEA PR 5,
1 fEH | B (1)
C7-(1)-O-1
T SO BRI DV CERiE T 5
9 | FE | MEOLE (2) i
C6-(N-D-2
B b M OZEREROFIE L FHRT 2 RINE BT 5, Bin T OEEEEEEY
3 LT OZEE L
3 fRH BRT %,
01
C6-(4)-G-1
. » FHHA 2 (REIR L DR 8 & A AR LR B HOW TR T 5, B 158
_ FHHA 2 R SR G, & .
4 0 FEH O DIFEE- 51k L AR R A A BT 5,
Bis 1R
E2(8)-(D-1,2,3, E2(8)-@-1
- s T RO EAE 2 REET D S0 B & . 2 D RIS S W T REE
i Q- B FREOMNE S
U e i
Cc7-()-®-2,3
6 | fam B FIHOE | BRGSO L D BB IGTRERB O BRI DWW TEET 5,
U ramE (1) C6-(a)- @4
7 A BEFIHOE | BRSO LD AFEOBRIZ W CEfiRT 5,
" EAIZE (2) C6-(4)-@-5
s | fam B TRELOKZE | RNA 7atv s v ZRnOEIC X HIEEIERIEOBRICHOWTHET 5,
" LA (3) C6-(1)-@-5
BAEREAME | EWEER (90%) &FEE A (10%) 2 EIZFHMET 5,
Z B E|FRCHEE LR, EROBRICHMER T v N EEART D,
Z B E|WEERITT 5.
N | (PB) AREORERE & BT
e ) ) i
(15E) FEZBIFICEAT T2/ 7 A D 2R, WRIEGEFR DM CHERT 5,
5 & 78 | BAGE
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o A—=NIRETTRA L R A FERS TINBKREOZ &,
4 _

E-MAIL: toshifumi.inada.a3@tohoku.ac.jp TEL: 03-5449-5275
T DO
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RERHA | AREEWEY: | RREF ") 7 | YPH-PHA321J | BHH XS | LEQ015 £ELURARE)
Bl 4 % 4F | 34 [BER BARZ— | 6 AL B | 2 Bfr
34 28 | B e G0, BR mEA K, =Y AEE (P
EB - EERARE
Tex ODERERELLTWLHE - IFE - BAE (T /8 -8 (X7 VAT R X7 VAT R)
2 M E | 2oV TREY, EMBEGOLHNEREFEIC OV TR 5 & & BT, T OIS O FiEIC
DNTEHS,
1. B - IRE O & A BRRIC DWW CHEiE T B,
T 2. BERE (T BLOER (X7 LAY R X7 UA4FK) OfpEEsE & ABKEEIC
DWTHET 5,
3. NMR 5561k, Ao eiE, BE&SHTiEZ AV T2 A RHERE 73 1 OREE AT TR DV TSR,
% %5k - TEE - 32 - KBRFE - SGD - PBL - m—/L 7 LA - e-learning * % DAt ( )
| fHY H H " X N B (=7AaV)
T Py, Bl - 208 - BOBEIRICOWTHERT 2,
C4-(1)-O-1 C6-(2-@-1,2 C3-(1)-@-1,2,3,4,5,7
N R WEZ RO A FREE I OWCER T 5,
2 I BEE O 2
C4-(1)-®-1 C6-(2)-@-1,2
A JRE DAL FAEE IOV CER T 5,
C4-(1)-O-1 C4-(2-D-1,2 C4(2)-@-1 C6-(2-D-1
P I P NEE AR O AEE - AFEEEIC SV CHEfRT 5,
C4-(1)-O-1 C4-(2-D-1,2 C4-(2-@-1 C6-(2)-D-1
T RVB AT TF RO TR BROYYE, T F R O(LFEHEER L OVERE IOV TEET 5.
5 BE b5 C4-(D-D-1,2 C4-2)-D-1,2 C4-()-@-1,2 C6-(2)-@-1
H N D TR - SLARREE S K OVE B RE R BLHAE 1 DV CEL R
6 | EI  XUTHEOE T5.
C4-(1)-O-1,2 C4(2-D-1,2 C4(2-@-1,2 C6-(2)-D-1
KR DAL E F ] OV DNA,RNA 551 0 SRR A BREE RE (2 SV TR
7 HE  ERoT1 %.
C4-(1)-O-1,2 C4(2-D-1,2 C4(2-@-1,2 C6-(2)-B-1
KR DAL E R JLO'DNA, RNAS) 7 O JERER AL PREERE (C SV THiE
8 | HE  HmofbF2 %.
C4-(1)-®-1,2 C4-(2)-D-1,2 C4-(2-@-1,2 C6-(2)-B-1
B NMR 730t RO E. BEDITEDIFEEICOWTED, ST T
9 f# HETEMENT 1 DOFFIEIC SO W TERT 5,
A C3-()-D2OD
&I . E=
101 gy | RO 2 C3-(9-02BD
&I et E=
1 g | PHEREATS C8-(1)-00BD

— 120 —




EH [7 F
12 TSR 4
o R C3-@)-DOED
\ .k
13 | EHE | FEEHAT 5
C3-(4)-02@B@
\ Al -
14 | EBF | ST 6
C3-(4)- 023D
I | R EARAT ik
15 T RS RRAT 7
R C3-(4)-DOD
FAE RS | F5R (100%)
B E| O TEERDTFOT) MARZE, REEEF, LRI
[EHALEM D AT RV KB EEE-MS, IR, NMR OO %5 7ik) R .M . Silverstein, F. X.
Webster, D. J. Kiemle % i A2 SR, Bk E A (2006)
= & FH| [ Tx—F H% H3k ()] D. Voet, J.G. Voet 2. HEEHESR, Ha{bZE A (2005)
23 2 HpEA s E3h (F)1 J.G. Smith 2, [LAMN GEEER. [b22EA (2012)
[7L—2Z Bk %5k (T)) P Y Bruice ., KHRZESE SR, (LEFA (2009)
AR | FOERITIC W TUIEEIEANTIT O 20, o0 UDImR SN i) CERICEET = &,
£ A = 58 | HAGE
A=)V ETTRA L P AV 2B THBRHDOZ &,
FT AT U—
HAEIIZ WL, REMERREZSRBITDHZ L,
z O
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BRI EA | A by 2 BEHF > NU 7 | YPH-PHA341J | B H X | ¥E (2015 FELREATE)
il 24 22 A | 4 A[EREERH BRAAHX— | 7 AL B | 2 BT
HYEHE [ RR E G, B0 il G5
EH - EEHMRE
BEAEARIT, ANDOEEREDOHERER « W L RIF TRAD 72, BREEA b L ASRH BUSYYE, /i ERkEx
JE— IRA RNV AND NESFHHREEZ HDWFEHEETH Y | BRI T —~ 3o =—XI2hb
- BT D, ABETIE. BT, BUEMIC & B RIE ORI TR, S L AT LR
Fio. BA, EERISER, FERIG & W o I AR RIS OET L T OW THERZTED 5,
1. JEYYED SIS PRAE, & BT LA —IZ oW TCHRT 5,
H E H R | 2. AEEEHIEROESE THHIICOWTHEST S,
Kex I A B LA LB EOBRE BT S,
% % 75 ik @ BE - 558 - (KB - SGD - PBL - = —/L 7 L A - e-learning + Z DAl ( )
[A] Y TH H ® ¥ N 'K (=27H0)
JRIGEIZ E D X 91 U TALT 5 D)y, JERYYE O FEFE YL IS . F ORI
1 R RYYE D RS SWTEME 5
D1-(1)-D-1, D1-(2)-®@-1
o | R JEYE D TR JEYIE D el OB ) 2 B L, JRYYEZ VT 5720 O RIZONTHE,
: (1) D1-(2)-@-1,2,3
. JEYIE % TP 9 2 720 OB AR, FRCEGYEIL & 2 O0%E, BEIZOWTH
BRYMED TR
3 R (2) 35,
D1-(2)-@-1,2,3
e JRYYIE D T B JRYIE DT BB i 5 T RERERE D FZRE & BAE OB SISOV THEET 5,
- (3) D1-(2)-@-4
RIEIROELE « A5 LT, TR ENOFFRIFEIRE A O Mz TR i
RN L S
5 | AR T 5,
M(1)
C8-(4)-®-1,2,3,4,5,6,7,8,9  D1-(3)-®-1,2
6 | IR WREERIC X D28 | WEERICK > TR Z 28T mofESCERKIZOWTHEE T 5,
: M (2) D1-(3)-®-1,2
I, RIFEERCHREFIC L DRBMGRIZOVTEY, & FO®EIC LTS
7 R BRIEY A e e
D1-(3)-®-1,2,3
CaYE D FARP 72 EFL AN DWW THER S 5,
8 | B | EOMHHAA
D1-(3)-®-1,2,3, C8-(2)-D-5
I LS TR AT LAX =D A= ALIDONTHFN, FrlcawT LLxX
mE LR L
9 | QO Lo —DJRK % BET D,
L
D1-(3)-®-1,2,3, C8-(2)-D-2
BRIt E R~ 227 ) —= o IO\ TR 5,
10 | B | RErARAE
D1-(2)-@-1,2
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g |7 ORI WIRR L o R RO R R F 0, £
y Hi=VEE] .
11 BR - DEFCTRBA LS A 7 =F 5. BES L ORI OB C AT 2

ST
D1-(2)-®-1,2,3

ATEEEIR O | B ADOREFE L PRI OWTHEAFT S,

12 |
R 2ETR (1) | D1-2-3-1,2,3

L AEIEEIER O | IEREREOE L POV THEAET S,
13 | MR

FETE (2) D1(2-@-1,2,3

HE BB O3 | BERRR DR L FBAIC >V TR %,

14 | 7
R 2LrFE5 (3) | D1-(2-G-1,2,3

AETEEER ORE | BATECEE 2 ORI L RO VIZOWTHEBEZRD %,

15 | AR

2EFHG (4) | D1-(2--3

PR Alfis | AR (75%) & EH (26%) ZA&ICRHEd 5,

Z B E | MRS S BREE-) AOH  E. RIS, FE W R, OLE

2 = &

RN EE | B AR ENBIIL U TE - HER kDN 5,

W = | AR

p=(1113

A—=NIRETTRA L P AV FERSTHBRDZ &,
E-MAIL: atsushi.matsuzawa.c6@tohoku.ac.jp TEL: 795-6827

HFTA4ART T —

CERNADOIF E A EPNEEHIMEZABRHEEEICE TN D,

z O . . . .
c 2013 4EE AN E FTIL TEMR) ICHABZ 5,
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FEPIEA | HRARRA BRI >V 7 | YPH-PHA361J FHEKS | 18

B 35 22 4F | 447 [BEER BARZ— | T B 2 | 2 BT

H B | wEA G, B ERCO, sML BEE. hn B8 G, BE R0, Kin
GF)

EH - FERRE O

% E M | A OEREMY & REIL, DFmimbR iz T QR EREROBACER L TV 5,

EREEI T D ERE ., FICTORESRHRE HO L EHMEORAEM L, FEL £Th-T
BY . BPEHIER O ABEZ R 2003 4> b2 Wi aiERHE (DPC/PDPS) 23 Kl e &
DOFFEMBERBTEA S, BUE TIREE 2RI 21T 5 QIEEIRIR OS5 L Ea 5o 5, L
L. BEIY EZ OEFRFHRIIRZ I L ERL R B O EROEOm B b £/ FRFIC, EHRE
BERD LN TS, BRI TR TIT2 < EERGEEE T II20, ERL e, IS
T A VA7 HSR TRER, EREE £ T BIAVIHEA BRI R L2 D,

BRARRRAS Tl BITRBEEAN T 2bn s, (k) FiA, 3 E B O RN 22 365 =
I 2 & & bic, FAEHEERB(REREZ2EL)REDT 77—~ a—T A ANTTITED
WER, E7o. 2012 EREEMUOEIC LV BA S DEEAISEB ERMNE ] L2 03EED
BEEE, & OITITFIRAY 2 BRI T OMmBe it B 2 & TRl BE RS & C L REMBERAE 12
D EGIEFT RN OFEET D,

B E A IE

- ERG 2 MY B BRI L A ORI OLEZHATE 5,

» RIS O EM AN D W SRR O AR 2 B 2 B T & 5,

* T LERROLE LA ARD SN HEH, Sl LOmEIC O W THEETE 5,
- ABEIZ 31T D FEHIR OHT LNEENZ SOWTEETE 5,

cEHEGM AN T D ETOERME, ERHEE, SRRz EFETE 5,

- TPBERR B & & Lol BLEHS 1T 1T D AR DR F 2 HfiE T X B,

C AR TESINOV R Rl L, R#e MR 2 RS EEE 2 BT D,

% 7 | s - ] - = - tkeed - [SGD) - [PBY - m—L 7 LA - [e-learning] - Z Dt ( )
M| Y H H N I
IS AT 5 L COERHIE & Z2FERMERZ RS 5, Znbx
SRR (1) 5k %i%{ﬁi@)%ﬁ%ﬁmowf\@ﬁ%ﬁ®%kﬁ%5ﬁﬁk%ﬁ
1 | A o WEDEEL, ERZE, EFEHE ERET & RIS OV THEET 2,
FROTPAIZED;
A-(D)-D-1~3, A-(1)-@-1~3,A-(2)-®-1, B-(2)-@-1, F-(1)-@-1~3,
F-(1)-®-1~4, F-(2)-O-1, F-(2)-@-1~5
JREE « PRSP d6 KON A & & 0 7o R G O G E B DO BB & |
o | Al FARMES (2) —&E  EELEIRZIEFMNIT I BRICOWTIHET 5,
S B A-(D)-@-1~3, A-(1)-@-1~3, A-(2)-3-1, B-(2)-@-9, B-(2)-®-1~2,
F-(2)-&-1~8
EEER, AOEBICBWTHREFEICEEL S5 2 TX-RNRAL Rk
5 s FEARZEE (3) —Pt | WRANZHOWT, ERHRIER, #BE, MR RRERNFET S 2 L
Py g7 HEOIET S,
A-(D)-D-1~3, A-(1)-@-1~3, E-E5-(2)-D-1~6, E-E5-(2)-@-1, F-(2)-®-6,7
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FhL

HARRZED; (4) —I&
3 it i A LSS

K ROWEEMTEIR 24T 5 72 DT ER G OB IEM I, LB RN
KRR CTH D, ZOEHKLTFEH (Drug Information) Z JAHFHIZHE Y % 5
DR, EFRNERERES LT DI%K) Tbhsb, DIEBICRIT L
WO, BE, FHE, RE. ML, REEONEBIOZL L DX
BATICLEE IR G + HEATAORENIC DWW CERiE 5

A-(D-D-1~3, A-(1)-@-1~3, A-(2)-B-1, E-E2-(9)-1~2, E-E3-(1)-O~®),D, F-
3)-®@-1

i

BEPURGL IR & PR
T EE

FEPNEGIE, JRBEICE > TERRBETHY . AMEBOEE B
BT, RYERENEMICERET 5, BEPNEYERL IExR OB &
UL B O B HIZ DV CEL iR %

A-(1D)-D-1~3,A-(1)-@-1~3,A-(2)-O-1, C8-(4)-D-1,2, D1-(2)-@-1,4,
D1-(2)-@-2, E-E2-(7)-®-9, E-E4-(2)-@-1,2, F-(2)-®-4~6,14(%1), F-(5)-@-1

(A

S & HEEL A

WP EEORBERICE N TE, ERLB L OFEHEY OfF Rk,
EMOIHT, M RERE, BEATEORGNLEE SND, Fo,
WELRBIIEIZEE LTk, AN L 22 To R E, A~ DR S5
BROHNTWD, 6 HEERICET D EAMORE 2 HFT 5,

A-(1)-@-7, A-(2)-G)-1, B(2)-®-2, B-(4)-@-3, D2-(1)-D-5~7, F-(1)-®-9, E-E1-
(4)-4, E-E4-(2)-@-1~40n), F-(5)-@-1~2, 7-D2-2-2, 7-E4-1(%n)

i

F— LR & AT

FERIEIT, MEICHERL, BARNICEODTHEMEZ&ED D20,
P - SR ARG BE 3P AR S viz, ICT, NST, 28 AALSHRIET — L%
D—HELTOREAEOREDY & &bz, EREHIEEELL LU
TREEAIZERS FERNE ) & 2 OB OME L2 HFT 5,

A-(D)-D-3, A-(1)-@-1, A-(2)-®-1, A-(4)-1~38, E-E1-(3)-1, E-E3-(1)-D-2, F-(2)-®
-2, F-(2)-@-30m), F-(4)-D-1~3, F-(4)-@-1~2

Fh

ER) AT <R RA
MZ I T B FAE D&
E|

WS, BE L ODERFHS/RE SN TS, £, BN TIEE b1
2 DAV TT b (BEREFLTIIRVEESES) BEEL VWD, £
NoEOHFTYH, RCEHbIFEERO HEDIEIEITZ V., ZhbDHESR
DYGEI, FEAFE RN ED X IZBHEE L TT a8+ 5, £
7o FRPBENICERE SN B R R E I E LS O%E L EiET 5,

A-(1)-D-1~3, A-(1)-@-1~3, A-(2)-®-1, E-E1-(4)-1~2, E-E2-(3)-2,
F-(2)-©-1~17

i

HEYmpE=%1U 7
(TDM)

TDM 3, FEMRIEDO RS LML LS FRER D, Y
ANERRICEEE 5 2 DBK, BEHHROWE, BRNERZREL,
BN REREAT . A EAEMN B X OB ERFHIOW TS 2,

A-(1)-D-1~3, A-(1)-@-1~3,A-(2)-G-1, E-E1-(1)-D-8, E-E1-(4)-2,
E-E3-(2)-D-1, E-E3-(2)-@-3, E-E3-(3)-®-10n), E-E4-(1)-@-4, E-E4-(1)-0-6,
E-E4-(1)-@-5, E-E4-(1)-®-5, E-E4-(2)-@-1~4(0), F-(3)-D-1~4, F-(3)-@-2

10

Fh

&

IRAABR & AT

HRARWFTE 2 —7  x—4& — (CRC) % & L CHEHAAN A BRRABR (a0 faf i
B> TWLHNIZHOWT, FT v 77 7 OfFH. EERLFETRBR~OXIS
%@ﬁﬂ%)ﬁ k & %) z:ﬁﬁgﬁ—éo

A-(2)-@-1~3, E-E3-(1)-@-2, E-E3-(1)-©-1~9(%1)
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R DELY TR U 7o/ S 70 B3 R0 CRIZEICAISRIZIE DN 5 r— A0,
ST | 51T B IRIEFEHEIZI1T D TDM FRHTHRE D> DA N DT % B3 L
11 TeFB T 5, S HICHPHAOBEEEZ 22T, 7 V—TF
K] LT AD )
WAL T, S b0 FEEAXHNER ZBET 2,
A-(1)-@-1, A-(2)-B-1, A-(5)-D-1, A-(5)-@-1, A-(5)-®)-1, G-(1)-1~4, G-(2)-1~3
BN A RO Bz, 7V = A SAOEH, Y=xY
AR — v 7 EIRGRIR, EEL T A — 2T ) —FER E | ARSI
12 4l . N T LB R SRRl D7 & BT 5
A-(D)-@-1~3, A-(D-®-1~3, A-(2)-®-1, B-(3)-@-1~4, E3-(1)-D-1~30), F-
(2)-®-11, F-(3)-3-10,13(0), [7]}E5-2-1
34K 5 A B0 & < BREEZSAb & SEHIAR D& E| D LE 2 IR R R OB b
PET 5, FRICHEBIESUE TR b LT R R RE O R(E & 43k,
15 B PR SRR & R | R & OO H v GRIREEE Y & o BB 2R S,
# A-(D)-D-1~3, A-(1)-@-1~3,8, A-(2)-®-4, A-(4)-1~3,5, B-(3)-D-1~2,
B-(4)-D-1~3,6, B-(4)-@-1~2,5, D1-(1)-@-3, F-(1)-®-1~2,11~12,
F-(2)-@-10~13n), F-(4)-D-1~3,50), F-(5)-O-1~3
AT, BRI L0 A - ZeMED MR S NWBLERR A %
203, FRCHIRERITEESAERA AR LTS, REARRLT
o . WDDON JREROIES) . HEMARE L T ARILTED X 5 IZHHA
14 | AL | RS & B3 B . . } e
ZEHl - BIRT 270, EOX D ITEREEHET 202 BT 5,
A-(1)-@-2~3, A-(2)-0-1, A-(2)-©-3, B-(2)-@-5, E-E3-(1)-D-4~5,
E-E3-(D-®@-1, F-(2)-©-7
IR AHED TV BRIZ, FITO0 TR ITIUTZR b 2 W BB
T [ — DOWTHIBLL . FEREH BT 2R ERZ BT 5,
A-(2)-D-1~4, A-(2)-@-1~3, A-(2)-@-1~3, A-(2)-@-1~3, A-(5)-D-5, B-(1)-5,
E-E2-(8)-©®-1, G-(2)-1~3
PAERTAMS | it atBRic X 0 REM (100%) L. 60 MLl L&A ET 5,
H OB E|EELR,
Z B F| - EL, HHE, MR, EAERHT GTE 4, BLE, B (2017)
- BARBEREAIAT 2R, AR O 7 DG~ = = 7 v, AR, #2011
- AR EE, RAEFIMN SR, FE9E R W@
REMAEE | T8 SN E CICRE LB EOBEIEE & Fitr,
BE GEENSOMELE L5, BfEREOTHZIZONWTIEISBERERE B TFO, #HEs
w5,
S | HAGE
FT 4 AT T— | A—/)LTHKIZD 5,
E-MAIL: ytomioka@tohoku.ac.jp
Z O | [7] EET EAVANEEIA FTA

+ 2014 FEAFEFE T PR FEGR 2 | GBIRME) ([THAREZ D,
¥ 118 (SGD - PBL)
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BEF B4 | EYEET 1 BLHF >3V 7 | YPH-PHA372J | B H XS | WE (2015 FEELIEAFE)
B X4 52 4F | 44 [BE5R AR E— | 7 AL #% | 2 BAAL

HEHE

B R () AERR GO, B 2 OF)

EH - FEERRE O

EYPRIES T, RERIRBORESIER OHEDO b & | 84 OBETEHR & EEMERICE SN
TeHRDAENTT LBOTTITRE T 5 AN 2 2O, BH QOL & EAE 5L O3 IE 6 F OBLE 2 b3
BIRICEINT 2 2 & 2B 5,

EPPRIES 1 TR, MR - Eigs oL, FRE - OB, REARE, HAamMEORE, IROKE,
BGE, BRSOV T, FREOWMEL S E & bIZ, BEDOIER, A& R OHE - s
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