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Functionalization of self-assembled materials with hetero-junction
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This study was aimed at fabricating multi-domained co-assembly of peptide
amphiphiles (PAs) by segregating each PA in one structure. Immiscible hydrophobic substitutents,
alkyl and fluoroalkyl chains, were employed to generate the se?regation in the hydrophobic core of
the PA assembly. PAs bearing alkyl chain (H-PA) and fluoroalkyl chain (F-PA) formed segregated,
self-sorted assemblies when mixed. However, under the Bresence of HF-PA bearing both alkyl and
fluoroalkyl chains, the formation of co-assembly was observed. The domain size of H-PA and F-PA
could be controlled by the amount of mixed HF-PA. Moreover, when fluorescent probe was introduced to

each PA, the distance between probes was controllable. The results obtained here offer the novel
methodology to fabricate a multifunctional biomaterial based on molecular assembly.
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(A) H-PA, (B) F-PA, (C) H-PA + F-PA, (D) H-PA +
F-PA + HF-PA.



(3) FOLIAERHT PA ZFHWZ KA A DR
B LE R AL YA RO

FEREMEIAL & LTt 28 A L= PA,

TNA LA ER H-PA (FITC-H-PA), 7
kT A Fm — & I v EHi FPA
(TMR-F-PA) % &Rk L, #CBEMSEIC L v 4
LA EEBSR 2R AT (B 4), FEE.
HF-PA FE1E{E F TIZH-PA & F-PA 3% % D
PA [l ECTHOEALES VAL (KA
4C) 73, HF-PA OFTEIC KV HESTH 2
EWRENT. (B 4D, E), HF-PA DHHEN
EWE EITE, H-PA & F-PA ¥ —I(ZRA
L= &) egindlgg sz (R 4E),

(A) __®

B4 EPAEMELIWRE LIEDCLSMIZ. (A)
H-PA B4, (B) F-PA B4, (C) H-PA + F-PA, (D)
H-PA + F-PA + HF-PA (tk: 1:1:0.2), (E) H-PA +
F-PA + HF-PA (tk: 1:1:1). WFhs 5 uM @
FITC-H-PA & TMR-F-PA Z&L. R7—J)L/N—:
5pum.

=

160
140 4 550 — Buffer
H-PA
120 4 F-PA
HF-PA
100 4 H-PA+F-PA
H-PA+F-PA+HF-PA (0.1)
80 1 = H-PA+F-PA+HF-PA (0.2)
60 4
40 1
20 1

= H-PA+F-PA+HF-PA (0.5)
= H-PA+F-PA+HF-PA (1)

PL intensity (a.u.)

Wavelength (nm)

(®)

5, HAXBEIRILX—BHZAV-HLEBR
RN ZILDELE. PAREALLZEL S B &
D (A) BRRRY FLELE(B) 520 nm & 580
nm DENEEL. A ex =420 nm.

HEBEDOBEDO KA A A XITBET 5 Mm
RE2Es0, wtgo x ¥ -2 H
WMl 21T o 72, #EF. & PA ZIRA LT
BT MIZBE LTI, HF-PA OLFR%E BT

[ZHEVY, 520 nm (VA LA U HRDH
) & 580nm (7 h T AT e —F I UEK
@Eﬁjlﬁ) ODEﬂ.jlﬂgﬁrtt Isso/Is20 75‘J:9‘-|— L7z
(B 5), T72bbH, HF-PA DLFRITIH T TH
WHEAFEDOHFIET D KA A A XD
NARETH D Z EMRENTZ,

5. TR ILE
(MesEam ) (RO )

(F¥E) (G2 81F)

(1) BHHRELK, ~TF FHEER~DFZ
7 BERIE, BARMEFERE S RFER
2018 E 3A.

(2) RWES, BHREK, BEEREZ, el
B, REREADTHREGV AT 2zHH
LI 13 % v U 7 OB, 5 20
P TR AT RE, 20184F 3 .

(3) R. Wakabayashi, M. Katsuya, N. Kamiya,
M. Goto, Multi-block fibrous assembly of
peptide amphiphiles based on intrinsic
immiscibility, The Second International
Symposium on Biofunctional Chemistry
(ISBC2017), Dec. 2017.

(4) WERWETE, BAREK, thedifl, %k
Wezz, <~ F RAA V*%i%%ﬁ?“éﬁ
BN~ TF FES B ORIR, 28 7 7]
EZIK/W’ F~T VT NVFRTUNT ey

7 eSS, 2017 4F 12 A.

(5) M. Katsuya, R. Wakabayashi, N. Kamiya,
M. Goto, Fabrication of supramolecular
peptide assembly with multiple domains,
The 30th International Symposium on
Chemical Engineering, Dec. 2017.

(6) FAREA, HOH AR L7 B AA
VRIS OFR A, 2™ Symposium on New
Trends of Nano- or Bio-Materials Design
in Supramolecular Chemistry, Oct. 2017.

(7) WEZchEre, BB, M ial, %k
MeZz, BOUKE O 7 aHaBEZFIH L
T W BT F LA RNIBIEL,
810 mNA AREELFE T R Y Y
220179 H.

(8) HMELK, WA, KWER, e
BLEE, RARMEZE, MHAROMEAVEM 2 0E
bi| Lt/J\ PFEMOT IV NY —Fx Y
TBA%E, %10 [N A A BEEA L R
V'?A,2017$9ﬂ.

(9) EMREK, REHER, th I, BRI
WoESRTTF REHW= & T BEDE
AL, 5 66 IRl 20 - FRFR KRR, 2017
S5 H.

(10) BT, B, th difl, %k
W7, D RAA U HEEERT Hil
ﬁﬁiﬁf\j’% NESFEOAIR, LT

2822, 2017 3 A.



(11)M. Katsuya, R. Wakabayashi, N. Kamiya,
M. Goto, Formation of supramolecular
peptide assembly with heterojunction, The
29th  International ~ Symposium  on
Chemical Engineering, Dec. 2016.

(12)R. Wakabayashi, M. Goto, N. Kamiya,
Enzyme-Reactive Self-Assembling
Peptides for Biomacromolecular
Functionalization, 2016 AIChE Annual
Meeting, Nov. 2016.

(13)R. Wakabayashi, M. Goto, N. Kamiya,
Biomolecular Assembly on a
Self-Assembling Peptide Scaffold, The
22nd  Symposium of Young Asian
Biological Engineers’ Community, Oct.
2016.

(1) EMEL, <7 F FECEEME OB
38, ML FEFMTES 2016, 2016
9 H.

(15) IR e, B, th difl, 1%k
TR, WEIRIETF ROK AN
TEARAZ [A) U 7= 4y 7R E TR, 5 10 [R1N
A FABBEALE T R Y T A, 2016 4E9

A

(L) EAFE— B, BAREK, meilfE, %
FEMEZ:, WIBUEEE 7 5 R & oM
FEAERIC X D BREME S 70 )/ g
AL, % 10 BIAA A RE LR R Y
7 I, 2016 9 H.

uﬂﬁ%%ﬁ TR, e LR, B

RRG R Z AW e T F K@ L~
AR OERE, 510 Bl AR
LT AR T A, 2016 49 H.

(18) BEZEET:, HAREA, M Iifl, %Ak
e, BEOWBBENME~TF Rinb e
DT RESHT ) ERORIR, 5
27 MMM EFr I o=
T Etimas, 2016 fE7 A.

(19) BFRWET:, BEAREK, thedifl, %k
Wem, ~7 e F~TF N
ERORAIR, 55 53 [k B E A
JUMI K2z, 2016 /7 A.

QOEAFE—B, BAREK, mailifE, #%
PEHEZL, WBLEEIESTTF P2 W%
ﬁ“ BYAT LOHE, (L TL¥R

81 4E2, 2016 4E3 1.

QU%%%# FRELA, PR IRAE, %R
M7, 7 v R AEHLEZEANLE
%%mﬁ%F%Awwﬁﬁ,%mEm
FLFRTAREKS, 201643 H.

(22)R. Wakabayashi, A. Suehiro, M. Goto, N.
Kamiya, Enzyme-mediated assembly of
biomolecules on a designer scaffold based
on self-assembled peptides, The 2015
International Chemical Congress of Pacific
Basin Societies, Dec. 2015.

(23) A. Suehiro, R. Wakabayashi, M. Goto, N.
Kamiya, Supramolecular Peptide Scaffold
fr an Enzymatic Assembly of Functional
Molecules, The 28th International

Symposium on Chemical Engineering,
Dec. 2015.

(24)R. Wakabayashi, K. Yahiro, T. Saeki, M
Goto, N. Kamiya,
Transglutaminase-mediated fabrication of
multi-protein-labeled polyacrylamide for
molecular biosensing, The 21st
Symposium of Young Asian Biochemical
Engineer’s Community, Oct. 2015.

QS)EMELK, MELMMALZACHESN
7 F NOMEE - REEAHE, 5 3 [RILIN
NAFHFOR, 201449 J.

Qo) EABE— B, FEARELK, MEIEE, %
%ﬁz,ﬁﬁﬁémf%kahﬁA

Z R DHEREME Sy T DA E T, 55 9
@A%ﬁﬂﬁiﬁ%vxﬂT/?A 2015
9 H.

QNIEATE—B], FEARRK, MEielE, %
RHEZL, AR KRR B XD sy
BAEBHCOES T AT LOB%, 526 [H
NNHEE T I IV v ¥ =T it
=, 201547 1.

Q) MEATE— ], EAELK, FhRILEE, #
RHEZL, AR KRR B X D sy
REACEES T AT LORZE, ¥ 5210
1B S A RILN R 22, 2015 4F 6
H

(XEF) GO )

(PESEIA PEHE)
OEIREL (G0 1)

OBtk (70 1)

(& D)

R D= D
http://www.bioeng.cstm.kyushu-u.ac.jp/index.ht
m

(AN4L) FibFHIiHEER S F 6 [H
JACI/GSC v v AT T AT TR REZFHE.
(2017517 1)

6. WFTHERL
(HIFFEfRES
M BEA (WAKABAYASHI Rie)
FUIN R« KFBBE TR 5ERE - Bh#k
e E 5 60595148

(2)6}17‘2/\#{]%
() EEEMTTEH

(DWFgeth &

%% 7%= (GOTO, Masahiro)

iy BfE (KAMIYA, Noriho)

BA  fE—# (HASHIMOTO, Ryuichiro)
Wiz WEPE (KATSUYA, Mutsuhiro)
K PEE (OBAYASHI, Hiroki)



