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Abstract

ZWFjL'CLatEF BENBSHRIBELLHRPERNVE T /RFTIPE0IC DV T, AEBZEEIC/N
DFEWERLRAOZIFEC OV TR L, HICRELEBZ > TV LOR, TIP60EKE S FREAN
ZHERRZEELTHY ., M FLEYORY)AKIZOVTREZICITAS—AFT, BYRAEL
LB TDERENTELIASHTILES EVSATH 2 £, HRETEHIDEF. RIBICHFH
BYRAFEhEHEIL, TIPOD FREDAZES RS BHRFANMETIOTREREVLEER, BIR
B2 TELY. FHRERBETILEYOABUEPAZES O DLFEHVEOREZLENR
BFASHICEY, TOERETRILENORZRENBZAEBHIRETHD DAL,
LAL., —EOMRTOERACHEVT, "MLEVORENBACSEEEDRAIV I TORE.,
NFEETEDREBETEDLEIIRN OV, BEENBALLEOR., BILEEBRICZK > T
ZREOHEREMBEN TR AT 1 REETH S, TIPOORA7EILAROREICFA—ILE
EETRDATAVERTRIBDCENARETH D, TCT, YATAVEZBALLEERTIPEOIC
SANT 4 REBREBIB Mo FERERMTINE, FA-ILNEDAILT 1 ROBTREERIG
75‘ E U. TIP6OEZF DN D FILEMD —SOBEZTIPORIBICILEMICEEL LETHEBTES
BEMERETL . RBRIC. ETIILEWTHBDINBE VWS LEMERMLEEZ S, TIP60E
DTNBG)Fﬁ‘C?iH? EBYORBIEL., Ny FEEEANBTDEICHIILIZ, ESIC, Z0LF
e, ExREBICESZETAENICYIMTESR NS, BIWRAENLS FATIP6ODAIRIC
BMEEThDOTREVHAEER, BExlL eI, ZBICHAEBE N ELERI HEEThD LS
BESNICTRENTE, LENS2T, HYOFIREREB>LE00, ZREL NS FAE
DFRBOBELCEIL .
In this study, we have attempted to use newly developed hollow protein nanoparticle, TIP60, as a
nano-capsule by incorporating small molecules in interior space. The TIP60 has a number of pores
with at least 3 nm diameter at the molecular surface. Thus, the small molecules added to outside of
TIP60 can penetrate in inner space. However, the molecules once penetrated in the inner space
are easily released to exterior of TIP60 because of the large pores. To fix small molecules in the
inner space, we initially performed chemical modification experiments to close the pore after
introduction of pigment molecules. The data, however, showed that the modification rate is not
sufficiently high to enclose the pigment molecules.
We next tried to fix the small molecules at the interior surface of TIP60 through the disulfide bond
formation. The serine residues located at the interior surface of TIP60 was mutated to cysteine
residue and reacted with the small molecule containing disulfide bond. We used DTNB as a
modification molecule. As a result, cysteine thiol groups are modified by TNB through the
thiol-disulfide bond exchanging reaction. The modified TNB can be released by the addition of
reducing reagents. These data suggests that TIP60 can be used as redox responsive molecular
nanocapsule.
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Chemical modification of hollow artificial protein nano particle for incorporation of small molecules

1. BIEERRFEREOBUE

AR CIIREELNBSRTBEL-HBERELA /OB F/HF TIP60 (DT, ARERIC/IN D FILEMERLADH S FEIC
DNVTHRE L = HFIZERBE LGS TWVE=DIX, TIP6O [ENFRENSAEBREELTHY . N> FIEEYWORYAHZDNTIEHE
SICITAD—AT. BYRAEN-1IEEYDZFDFEFEAT IO OHTLESEVNSI A TH =, AEFTE LWL, RERIZHFHEYA
EN=HEIZ, TIP60 DFRENDAEZECESLREIHEEET 2O TIIHEWNEE R IEETOTEN. FHERBEE TIEEYD
BREOHEECEODILFEMDEQRIGEDEBMNEALNIZLY, ZOFETILEYOREMNLNELRHE THHZEND
hot=,

LHL, —EDOHEIOERIZEWT, [EAYMDREMLBENBEEEDFIA/ZIVI TORB INER TELREEETEDLLIZEN
D=, BEENBBLI-DE., BBIESETICE > TIERES DR BB N T REAL D RIL IR EES TH D, TIP60 (AT LA
DREIZFA—IWEEFETEIVATAVERTTDEDNTRETH D, ToT. VRATAVEEALLEZER TIP60 ITORIIL IR HEE
FEHTHINDFIEEYERMINIE, FA—IECRILITAFDOBTRBRISNEL. TIP60 EZD/NDFILEYMD—EDIEEE
TIP60 RERICIEZMICEIE L= CTRR TEDRREEERET Lz, ERIC. ETIILIEEMTHS DTNB LWLV EWMFHRMLI=ES
A.TIP60 & DTNB DI CHAT-BYDRENEL, M FEEERETHIEICHIILIz, S5I2. ZOIEEEE L. ETIREIZEL
CETHHMIZYIBTERIEN D YA ENT=2F N TIP60 DA ERIZRESNED TIEELIMNEEZ . :_JT:L,T—&._% EEIZ W@
SNT-LEMNRBEINBZZELHLMNIZT RIENTE, LED> T HUIDFIEEIZERGS-200 . RELEIMFRED S
B DOBEICRIIL,

2. MERREEOPME FEHR)

In this study, we have attempted to use newly developed hollow protein nanoparticle, TIP60, as a nano—capsule by incorporating small
molecules in interior space. The TIP60 has a number of pores with at least 3 nm diameter at the molecular surface. Thus, the small
molecules added to outside of TIP60 can penetrate in inner space. However, the molecules once penetrated in the inner space are
easily released to exterior of TIP60 because of the large pores. To fix small molecules in the inner space, we initially performed
chemical modification experiments to close the pore after introduction of pigment molecules. The data, however, showed that the
modification rate is not sufficiently high to enclose the pigment molecules.

We next tried to fix the small molecules at the interior surface of TIP60 through the disulfide bond formation. The serine residues
located at the interior surface of TIP60 was mutated to cysteine residue and reacted with the small molecule containing disulfide
bond. We used DTNB as a modification molecule. As a result, cysteine thiol groups are modified by TNB through the thiol-disulfide
bond exchanging reaction. The modified TNB can be released by the addition of reducing reagents. These data suggests that TIP60
can be used as redox responsive molecular nanocapsule.
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