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WFgERk R oofE% (3E30) ;. Accumulation of a disease related mutated protein in a nucleus is
observed in some intractable diseases. To treat these diseases, elimination of the mutated
protein from nucleus is thought to be applicable. Therefore, we decided to develop a
nucleocytoplasmic shuttle peptide, which locats inside a nucleus before exposure to a
stimulus but it returns to a cytoplasm after exposure to a stimulus, with potential
applicability to eliminate the mutated protein from a nucleus. As a results, we sucsessfully
developed several stimulus-responsive amino- acids which can be used for controlling a
peptidyl function by a stimulus, and asymmetric synthesis of a key synthetic intermediate
of the stimulus-responsive amino acids was achieved.

ZZATIRTERR
_ (SFABAL : F)
EHRE R T & it

2008 4FfE 1, 900, 000 570, 000 2, 470, 000
2009 4B 1, 300, 000 390, 000 1, 690, 000

R

EHE

FE
W Et 3, 200, 000 960, 000 4, 160, 000

WEn B « [l IR

BB OSE - QIE 22 . (pm ke
F—TU— F ' R7F B, BEERET. RS, _TF MEAUIN., F— Fedi, vy
l“”/f"\i';?’:}; }‘:



1. BHERIR=PIOE

% < OEHAMRBICB W T, EAREHE
BT oER~OEBNRBRRENS, Zh
LIEBRDOBEEOD—E LT, BENESR
B A O EREREOR BRI o
b, EBIT, TRHEBEZHSFLANLT
BET 51013, RAERERTF O
BN OHIETEDEZ ENREE LY,
ZHcHET s F T a—Fh—ak LT,
FPERA~BT L UREARESHE T 2 iR
L7, SN B Ol % 2T THUEE
HN~BITT BILEWORANREZ LN D,

I TCAME TR, BE—HREY v b
NRTF Rlo L B F N7 HiakR OFE
SE, ThEFIMALUEREB S o8
B AT LAOBEZBR LT,
B, E—HREY Y bATF R
M~ T 5 & ETREA~BITL, #
BIZISE L CHIIRE~BBITT 5375
REEFRT D,

. OB/

AMFFETIE, B—HREY vy b7
FRILLDZ N ERERDIELE .,
ZHEFIH LR ARE Y oy B
B A7 L OEZ A E L,

. WD FE

AUFFE T, IR ETRE -
B ¥ AT F Rz L 5 EBEE A
VNI BBEV AT AOEEIZ W TR

Lz, ZOBREICBWTC, #4805 -

WHIBEEMIZ LY 7 vl A RS
Btlizolz, £ZC, %R X 0 s
EHOERVEFRIMRICINET D —Hila
By pASTF ROEKREREL, £
DIEAE L T DI ARS O TSR T
3 /fE, Tieb bR i X
WA_TF RREEOIEEHRTAANTLT 2
JBOAERIZOWTHRFTLZ & E L,
Z DFERREFT L, AN S ORI
Tz < IR ORIBEIC IS E T 5 AT
TI/BELT, FAREREIT )
BORBIZON T hbETHRITHZ
e L, ¥/, I cllmER T
I/EELTTEIERERAWVTHERS,
LSERZEDRFERICOWT LT 2
kel EblT, B—HmETx b
NASTF R EIRBEIE Y /87 EIERER
(L diETABRICHELRAFIRTF
RTI A5 —3a AAEOBRRBE S HOETIT
Grak &liE,
. WFFERER
WM, SEARI R F R
Wy 3 B X OF A — N RER T
T EB2]ORABICHKRI LE, EBiT, =
A RUSER 7 2 EodEa ki
EOFRFEERDERLTWS[3], Fi=,
HHARTF NI A £ —2 3 VIEOBFZIC

b, HHETHIILTWA 4], TR
THTRIESERT I BB L O
A =g EZoOWTIREIRITYT
BAREEEESRTF R B Y D AR A
2 —BRoAERTF FELERAI—ER
BHEahsdzE, HASOESFIZEWD
TEWIHIZZ T TWwW5b, 28, ek
BOFEHNCoWTIE 5. ERREKH

| BIEWEREERW,

BIE, ZhOEEZHA LRI Z
KT RIS ERE - MRE > v b7
FRORZEE, Thakikl LrkRE
WA NI BREVAT A~ORBRBEICHD
WTHRHLTWAS L ZATHS,

e Z B AN

[11  Shigenaga, A. et al. Tetrahedron Lett.
2010, 51, 2868-2871.

[2]  Shigenaga, A. et al. Tetrahedron Leit.
2010, 5/,2525-2528.

[3] Shigenaga, A. et al. manuscript in
preparation,

[4] Shigenaga, A. et al. Tetrahedron 2010,
66, 3290-3296.

5. ERRRWILF
(WFFEfiaas, W iE R OEEEIIEE I
(ES o))

(Eatams) (GH1 3f4)

. Shigenaga. A.; Yamamoto, J.; Sumikawa, Y.;
Furuta, T.; Otaka, A. “Development and
photo-responsive peptide bond cleavage
reaction of two-photon  near-infrared
excitation responsive peptide” Tetrahedron
Lett. 2010, 51, 2868-2871. (&F7ifA)

1

2. Shigenaga, A.; Sumikawa, Y.; Tsuda, S.; Sato, °

K.; Otaka, A. “Sequential native chemical
ligation utilizing peptide thioacids derived
from newly developed Fmoc-based synthetic
method” Tetrahedron 2010, 66, 3290-3296.
(&E#HA)
3. Shigenaga. A.; Yamamoto, J.; Hirakawa, H.;
" Ogura, K.; Morishita, K.; Maeda, N.; Otaka,
A. “Development of thiol-responsive amide
bond cleavage device and its application for
DNA releasing system based on a peptide
nucleic acid” Tetrahedron Lett. 2010, 51,
2525-2528. (#HeH)

4. Fujimoto, Y.; Shiraki, T.; Horiuchi, Y.; Waku,
T.; Shigenaga, A.; Otaka, A.; Ikura, T.;
Igarashi, K.; Aimoto, S.; Tate, S.;: Morikawa,
K. “Proline cis/trans isomerase Pinl
regulates peroxisome proliferators-activated
receptor v activity through the direct binding
to the AF-1 domain” J. Biol. Chem. 2010,




285,3126-3132. (&EFAR)

Shigenaga, A.; Nishiyama, Y.; Maeda, N.;
Otaka, A. “Synthesis of cyclic peptides via
on resin-intramolecular native chemical
ligation followed by reductive release from
resin” Peptide Science 2009 2010, 147-148.
(EFHA)

Yamaki, Y.; Shigenaga, A.; Tomita, K.;
Narumi, T.; Fujii, N.; Otaka, A. “Synthesis
of fluorcalkene dipeptide isosteres by
intramolecular redox reaction utilizing

. N-heterocyclic carbenes: (NHCs)” J Org.

10.

11.

12.

13.

Chem. 2009, 74, 3272-3277. (E#HH)
Yamaki, Y.; Shigenaga, A.; Li, J;
Shimohigashi, Y.; Otaka, A. “Synthesis of
amide-type fluoroalkene dipeptide isosteres
by an intramolecular redox reaction” J. Org.
Chem. 2009, 74, 3278-3285. (&7 H)
Tsuda, S.; Shigenaga, A.; Bando, K.; Otaka,
A. “N—§ acyl-transfer-mediated synthesis of
peptide thioesters using anilide derivatives”
Org. Lett. 2009, 11, 823-826. (E#H)
Shigenaga. A.; Yamamoto, J.; Hirakawa, H.;
Yamaguchi, K.; Otaka, A. “FRET- based
assay of the processing reaction kinetics of
stimulus-responsive peptides: Influence of
amino acid sequence on reaction kinetics”
Tetrahedron 2009, 63,2212-2216. (FEHiA)
Shigenaga. A.; Nishioka, N.; Yamamoto, J.;
Hirakawa, H.; Sumikawa, Y.; Yamaguchi,
K.; Otaka, A. “Influence of an amino acid
sequence on kinetics of peptide bond
cleavage  reaction induced by a
stimulus-responsive amino acid” Peptide
Science 2008 2009, 395-396. (ZEHiA)
Sumikawa, Y.; Tsuda, S.; Shigenaga, A
Otaka, A. “The application of peptide
thioacids to  NCL-type  sequential
condensation of peptide fragments™ Peptide
Science 2008 2009, 175-176. (&)
Yamaki, Y.; Shigenaga. A.; Otaka, A.
“Synthesis of fluoroalkene dipeptide isostere
utilizing intramolecular redox reaction”
Peptide Science 2008 2009, 49-50. (&FE
)

Tsuda, S.; Maeda, N.; Bando, K.; Shigenaga,
A.; Otaka, A. “Synthesis of peptide thioester
using N-substituted aniline derivatives”
Peptide Science 2008 2009, 17-18. (#7E
)

(FESRER) GE3 71F)

1.

Eﬁ Hk FE.OKE E RBISERTF
RIS Z B & Lio~T7F N
REMI ) AAFEFSE 1 3 0|Fs (W
i), 20104E3 A 29 H

FEF T, WpEF, Bk OE, RERE

—. k& = IFF4—n7Tur7—Fo0

10.

11.

12:

FEREHIfE 2 5 m) L 7z BEREiE S T OR% |
H$%$%¥130@¢ﬂ(ﬁmmh
201043 A 28 A

WA, EsEE, Ek E, HHEF
B, Kia = LERI R TRhESER
_RTF FOREER I UE O EDH]
] BAEELSE 1 3 0FEES (ML) .
201043 B 29 H

NAER, EIEF B E RS =E
TAMP {k# 232 B OHEREMREAIC |
TeEKBEEAMPALT 3 JBROAIR) A -
AFELE 1 3 0EFES (W), 2010
£3H28H

ST, BHEE ATHEE. Bk E,
KE Z IN-@BHR7=Y L REhED
ABEHESTF RER~DRHR] BARE
Z4% 1 3 0RES (ML), 2010 43
H 28 H

i HHE, LA i N\NEBBF O EX OB,
K& = [4FH Redox RIGEFIALE
TNFA AT NIr DT F R VAR —
DERREFD a-T LI OKRE BA

2L 3 0EFES (ML), 2010
F3H28H
aniA#%%‘ PRE EXA E,

K B [53FW Redox RISZFA L7
INFRT NPT F A AL —
DERE I FTAE VRGN LB e —T
U kDt AIFEARER = 2009 (BAHE
i), 2009412 A 10 B
AT WmolnEf 'K B OKE =
(A —nNTu7 7 —8OEEREZ R
) L7cflBUSE R T A — Vit o A7 A
D) HB28BAT 4 FNFIAL
Y — S DY A (RATERSCRIE), 2009
F£11A2H ,
Fk B U CTF - 58y
22 ) ERREERITME 5 198 B
S LWAFETE 20— (&), 2009
FI11H21H
[EJ0E, AT, Bk E kR =
(7T RF I NR B OBENE K
AT F R 77 A MigaE~D
W) 53 5 MG & BROERY R
Uy (£R7). 2009411 A 16 B
A #i, Bmk E. E)RE HHE
I3, K% # [Development of near-infrared
two-photon excitation responsive peptide
bond cleavage device and examination of its
photo-reactivity | 3rd Asia-Pacific Inter-
national Peptide Symposium (Jeju Island,
Korea), 20094 11 A 8 H
HK E, BLBAGT, ATHFEER K
# [ Synthesis of cyclic peptides via on
resin-intramolecular native chemical ligation
followed by reductive release from resin| &

4 6 [E~7F Fatiae (dbjuiin) . 2009



13.

14.

15.

16.

17.

18.

12

20.

21.

22.

23.

24.

F11H4H
Bk B, ORE =®E DRISERT I/
FEDBTE &L 7T FEEHIE~D R
% 6 (@ HBS H ffilt 3 F— (&), 2009
#£10H 2 H
Bk B (RFF K- #o37 BHEEREH
FREIZ SV TCE XD F4 2REFEFT
F FEOMME (\FEFiH), 2000 4 8
A28
Hok E HEBES. ENERE A8 =
VBT =V BB 2 W7
F FFAZATNAERIEORIE 73K
NMARAFdnT—5s EARES (fF
i), 2009455 H 18 B
EINE, BREESE, LOET, 'k &,
K E DRSS T 2 K& Uk
FNRALADTr—2 KT 3 FAE~DS
Bl 703 dnPo—2248 §F40
£4 (FETH), 200945 8 18 H
R, BERESE, Bk =, RKEe E
[RPF RFAH IR CBEOBRIEGHE
& sequential NCL iE~DEM] 734
WAL Fao—Fs FARES (WF
). 20094E5 A 18 A
Hk ¥, A M, EIEF, LpE
F. K|E E EBOHEEERTTF
FERUI T N AOKISEEIZE 2 5
T /MEFIORE] AAKESEL 2
QRIS (FHERT). 2009423 A 26 H
ATHEE EREE AEERK . EX EF,
K& BEIHFANCL 2B LERRS
TF FEMIEORTE (1)) HAEESE
1 2 9[EI4FES (FU#bT) . 2009 453 A 26
H
EIRAT, PAIEE, Bk E KRS
AFH NCL ZFI LI=mR<_7F B
GERREORIE (2)] BAEFERE129
BlEss (GE#RT) . 2009423 H 26 H
(ElgefE, EREE, Bk ¥ KA =
(EHELFERREIER L E{EET
FR7Z7 Ay MERGEEORRE) B
AL 1 2 9 [EEES (RUERTH) . 2009
f£3H 2 H
ENEF EEES, ILnEF Bk FE
K| B DRRBSEET 2 M4 o
HE0r— K7 2 FAIEA~DGH ]
AARZELSE 1 2 9EIFES (RETH).
200943 H 26 H
VNES mRESE, LN EkE,
AEm B TRRABISER T I FiES U6
FNRAAZFRALEZr—Y FE7 3 Fo
AIEY ) AIFEAREES 2008 (&) . 2008
412 H 11 H
JEBET, Bk & K& E 4TH
redox FIGEFALIZZAd 0 T Vi
URTF RA VYV AZ DA E3 4E

Kt & AROERE Y R A (EE) .

25.

26.

27.

2008411 A 4 H

FEF EREE LAEF EK E,
KE B DS ER T I FES U
RISZFBLEZS—Y FEF 3 Fosl
#) 4 70 HAEFSREEAES
ENEXMFRS (), 2008 4
11A8H

AT, EHEE. Bk E KR E
[N-S Tni7 hEFIALRRIRAST
FREFAT77 ) —HEEORL] F4 7[E
H A ZLFEREAR S R ENES S
iR  (Fur), 2008411 A 8 H
#RT B eSS EiHSEEK E,

Kk E (STF FREADIREE AT 5

28,

29,

30.

3l.

32.

33.

34.

ISHEMTRL T R8T X D% H4 7
6] H AR ZE S 2 [ SR AN = r [ 70 [ S
iR (HLT), 20084211 A8 R
WA B B, R E SR, Bk
HHFEE, K& B LERS T
IREB AT F FRER T A ADH
71 %4 70 A AFEELFHEEARS T
EMEZAEAT RS (L), 2008 4
11A8H _
Hk E, EMERX. LA f, FIE
F. ENIEE, LpEF, KEm E
[Nnfluence of an amino acid sequence on
kinetics of peptide bond cleavage reaction
induced by a stimulus-responsive amino
acid] 4 5B F Fiffnes (EEHS
LFJIX), 2008 4 10 A 29 H

e, mEES, Bk & AR =
['The application of peptide thioacids to
NCL-type sequential condensation of
peptide fragments| 25 4 5 [BE-X7"F Fitia
& (GRIURITA)IK), 2008 4 10 A 29

H
EREED RIEEE RREE, K &,
At % [Synthesis of peptide thioester
using N-substituted aniline derivatives| 5 4
5 RINTF Radims GREENTFEINEX) .,
20084 10 A 29 H
BT, Bk FE, K\ [Synthesis
of fluoroalkene dipeptide isostere utilizing
intramolecular redox reaction] # 4 5[]
7F Fatias CGRAEHLFNIE) . 2008
FI10H2908
mEEE, BXK OE, ik KEi, EEE
E. ENGRRE, prEEE. KE #E
[ Development of UV irradiation-respon-
sive amino acid with peptide bond cleavage
ability and its application to a
nucleocytoplasmic shuttle peptide| # 22 [
WiEa 77 LR (FLEE) . 2008 4E 9
H9H -
(E)II50E, MmIEE, Bk % AH &
[F4 T R B E R LR E e
HaWiEORIEICPT 505 & 24 4




35. HPFHEO O OEE (FRT),
2008429 H 11 H

36. Ky &5, @k &, EEEE, bk K
i, P2 7] [ Cleavage of peptide bonds for
the preparation of functional peptides] The
12th Japan-Korea Joint Symposium on Drug
Design and Development (fill&T1), 2008
F5H 14 H

37. \EWF, Bk 7, K@ &5 [Synthesis
of fluoroalkene dipeptide isosteres utilizing
inframolecular redox reaction catalyzed by
N-heterocyclic carbene | The 12th Japan-
Korea Joint Symposium on Drug Design and
Development (filivai) . 2008 4 5 J 14
H

38. Hik FE, AEPEECE, LA M, KE E

HEEOWMBISER T F Fi§aOlrT

PNAADRIE] AR I NS Fu
—WFERF 3 ElIFER (A TREX),
200845 19 H

(Z Dfth)

B—b—T%
http://www.ph.tokushima-n.ac.jp/article/0015008
html

6. WFFEHLAE
(D) WFgeitkE

WK # (SHIGENAGA AKIRA)

R K « KFEPRAN AL F A T R
WFgEss - Bh#

WFgE-H %5 : 10423394




