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Bioinspired Catalysts with Vitamin B12 Enzyme Functions
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The Bi2-dependent enzymes catalyze various molecular transformations.
For example, the rearrangement reactions as typified by the conversion
of methylmalonyl-CoA to succinyl-CoA, the methylation reaction as in
the synthesis of methionine, and the dehalogenation reaction of
perchloroethylene. An alkylated complex which has a cobalt-carbon
bond is a key compound in such enzymic reactions. This cobalt-
carbon bond is cleaved by the stimulus such as light, heat, or redox,
and generates active species such as organic radicals. As part of a
study directed toward design of good catalytic systems based upon a
hydrophobic vitamin Bi2, heptamethyl cobyrinate perchlorate, the
preparation and functions of various nanomaterials with the vitamin
B12 derivative and photosensitizers are reported. Examples include a
vesicle-type vitamin Bi2 artificial enzyme, a vitamin B12-Ru complex
combined system, a vitamin Bio-titanium dioxide hybrid catalyst,
vitamin Bi2-hyperbranched polymers (HBP), vitamin Bi2-metal-organic
framework (MOF) system, and a vitamin Bi2-Rose Bengal combined
system. These bioinspired materials have potential as catalytic
systems for degradation of organic halide pollutants and for molecular
transformations via radical intermediates under irradiation with UV or
visible light, and offer scope for applications that are of great interest in
terms of green chemistry.
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Ab-10 Rapid Labeling Kit /') —X
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Ab-10 Rapid Fluorescein Labeling Kit
Ab-10 Rapid Peroxidase Labeling Kit
Ab-10 Rapid R-Phycoerythrin Labeling Kit
<HER>

. SEOHE (10 yg) THEHNGZRARNTES
2 N EIZARZREDEIITEHRTED
3. 30 BMUAICIFATED

Ab-10 Rapid Labeling Kit >'J — X, 10 pg OFAIZ 30 73 LA
ANTEHTDIHDFY FTY . AF Y MIEENDIZHHIL.
EMIZTIVEEZEALTEY . MAERETDIEITTRERHE
BREEEERLE T, A+ Y MIIEHICDBRIRTOREN,
BEENTNET,

= B0 B8

. Labeling Quenching
Reaction Buffer Antibody Reactive Fluorescein Stop Solution

10 pg

f : Ab-10 Rapid Fluorescein Labeling Kit (D& tEF|E
X565 Tld Ab-10 Rapid Fluorescein Labeling Kit (f8 31— R : LK32) CTHRIBLTHWET,

PUAEH 10 pg ICHETDED 0.5 ~ 1 mg/ml ICAELZRIREREYAOVO0F1—TICAND,
BIE 1 DIMABRIC Reaction Buffer Zf1x. EXY T4 U IIZKUEET D,

#B1E 2 D;A/KR % Reactive Fluorescein ICIAx. EXYT 4 VIICKIBET D,

37CT10 nERIET 5,

BIE 4 DA Stop Solution 21z, EXRYT 4V IICKRBET D,

ERT 10 PERIET D,

BIE6 DIZHMAEREBICA D, /3. BB TRET D,

Nook~Nd =

A&y b THER LU RS TVADMEREET

BEE PEHER o ,
HelLa #faD I b2 KU TP DREBEREEG HelLa fiRED I ~ A2 MU 7 DRBEREEG
% Fluorescein- 12313 MO R PHAEZER X Peroxidase- &I bV R PHMEEBIVE
([LK32] Ab-10 Rapid Fluorescein Labeling Kit f&F3) ([LK33] Ab-10 Rapid Peroxidase Labeling Kit &)
m& B8 FEMAMEE) X—H—2—F
Ab-10 Rapid Fluorescein Labeling Kit 3 samples 24,000 LK32
Ab-10 Rapid Peroxidase Labeling Kit 3 samples 19,000 LK33

Ab-10 Rapid R-Phycoerythrin Labeling Kit 3 samples 28,000 LK34
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FFH

RILkE R F—

-SulfoBiotics- Sodium sulfide (Na2S)
<HR>

1. RIEXEMAEAE LTHREL

2. MELPTULWWERYAT

WAL F 51D L (NaeS) IS FRIEKEMFTICISRA B RIEK
RRFT—THY. HKEF HJDTLNaHS) EHITSRATNT
W&, Lalans, BERWShTHWDHET DA,
BRERADLDET~HE g EWVSKRELBET, —DOR K
JNIRL Y FOIRRETIRFTSNTINE T MILKEMFEICHSINT
WEERDDIE Mg A—F—Thdicd. BALLRIEFTMID
LDOZLIIERELDIED. RIBREFEICEDHIEOBBELIEL S
To Ffow A—N—H2DNIEED Y MIL O TREPEMRNE
Bl RROBEMICKEZRIITIENBRINET Y,
Z I TPNETIE. RIEKRARBORET M) DLZREELTS
D&Y, REAREIHELP TR A TTY, FAFLUT
IW—EICELDR ML O>TREZEELTHI I TDT. FibK
FEMFEAELTROLTIEREITET,

MIRDTET S DL KRB 5T
WIbF b LA NaS

WERDHET b D LA EREBERORICKEATARLT MDA

Fig. 1

(& 3R]
1) R. Greiner, Z. Palinkas, K. Basell, D. Becher, H. Antelmann, P. Nagy and
T. P. Dick, Antioxid. Redox Signal., 2013, 19, 1749

ZOMDERRABERAREIITRFT—T— FTRRET S\,

| EATRE

| (5593 &)

-SulfoBiotics- Stable isotope Na.S(34) solution

EFRRNICHEETDMILKRIT. EICL-2RTAEZEEHEL
CORIFAZUB-2F—B(CB) W RYFAZy-1)
77— (CSE). 3- XIVATNEIWEVBFIL T 7 NS VR TT
Z—E@-MST) LI DERBICK ODTEES N, £IEEHE
REEHEIC, DRTA UAIED SHEICHMUREERES L
THEBRICEFEIND EZZONTIVET, MIEKEIT. NO
CO LAKRICAZAMAFELTRMENTNETH. ZD pKald
7 THY . E£IEH pH TIIH 80% MR LKEA 7>/ (HS ~) DIk
RTHEELET T, . MILKEA T VIFERRTE 2 SHEER
REOEEZ LD/, ZOEREFOFHMISRIEARBETHY . W
EXKFERDE LIREDEERRNEEDREBAFSEEENTIE
9 (EBRICRILTIE. R—2 01— 146 8 [HIEEUYE S
L COMbXE] ZZSRLIZE0Y),

GENMEBORBNEREICHL. REBMEKERLEYZE
AW bL—Y—RRIIBHBRHARD Y —ILELODTNE
9 ,-SulfoBiotics- Stable isotope Na.S (34) solution |&. % E BAL{K
#SEZBUMILKEZERF—THY . RAICRLZLLGFET OMEA
g CIFEEHA [+2] BRED=H. MILKEDEEXRRNERESE MS
RBICLODTENTDZENTEZT VY, BEAGIE 20 mmol/
Na>S (34) #= ¢ 0.3 mol/l NaOH KAREBODTH U ET,

[(ZZ&30k]

1) M. Nishida, T. Sawa, N. Kitajima, K. Ono, H. Inoue, H. Ihara, H.
Motohashi, M. Yamamoto, M. Suematsu, H. Kurose, Albert van der Vliet,
B. A. Freeman, T. Shibata, K. Uchida, Y. Kumagai and T. Akaike,
“Hydrogen sulfide anion regulates redox signaling via electrophile
sulfhydration”, Nat. Chem. Biol., 2012, 8, 714.

E. A. Wintner, T. L. Deckwerth, W. Langston, A. Bengtsson, D. Leviten, P.
Hill, M. A. Insko, R. Dumpit, E. VandenEkart, C. F. Toombs and C. Szabo,
“A monobromobimane - based assay to measure the pharmacokinetic
profile of reactive sulphide species in blood”, Br. J. Pharmacology, 2010,
160, 941.

o

EEERD TN
INETIE, T SEHERED s
MREBROONBHREOS AT |
EEREFROMES & /- ERE

- e i
e ATRIEKERD.

ZHELTHRYET, KAADS—
BERDTERISNEY—T T 1>
JERETTERT S0,
J1)—% A7)l : 0120-489548
safnoo

e-mail: info@dojindo.co.jp
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10:00~10:05 ety LEF H—EB w1k
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Session 1

HE K= AP REESHRAEERHBIIRERS )
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[9VINTEDFRULWEIERE S8 &

RIEETF-REESFIC &S HE]
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13:30~14:15 A& FIE
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