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Fig. 1 N-Oxides as candidate substrates for

DMSO reductase

(a): pyridine N-oxide; (b): @-picoline N-oxide; (c):
B-picoline N-oxide; (d): r-picoline N-oxide; (e): 3-
hydroxypyridine N-oxide; (f): nicotinic acid N-ox-
ide; (g): nicotinamide N-oxide; (h): adenosine N-
oxide .
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2+1 DMSO reductase DIEH
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2 (Fig. 1 a~h). X, ZhoOEHEOBERISERY
THHMBEBCAMOEERK 2 FHH U, kERECH
REABZBREMHREREFEURE (24 2R) °K
BRZER L. ChosDEHE, $2VIRERYMOREK
i¥ Sigma B, & U < ZMNHMEHOL D2V,
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BERIEO/Ny 7 7—121% 25mM NayB,0; & 50
mM NaH,PO, % pH 7.0 IZ75 % &5 iTnxfzd D (BP
Ny 77—) #EAL, E2<Fvy vy 7L 05m A
BOvA70Fa—THT BC TRIGEZT- 12, BR
LEBIHEETHSH BV OBEEEZENAEN 002, 100
uM T, EEOBE 0.5, 0.75, 1.0, 1.5, 20mM D
ADOIRDOVWTENREN 10 SRS S, &8, TT
)YV N-AFY FRBTEENE) YV VFEE N-A F
Y NI RTENV D RIGHERE 1 5T Lz, BV O&
TEH & U T 3.36% NaHCO; B IZ NagSeOs 2 2%
KRBEIIMATZEDZRAML, ThE 04ml OR
IS IZ 0.1 ml Inx, RIGEBBL .
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Fyr ¥ —BREXPHEBIARSHEEOD CE-800
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cm OERY Y #8loL OBV, KENNYy 7 7 —1&
BP /Ny 7 7 —IC RFYVEREES b)) 7 4 (SDS) % 50
mM IZ8 3 L ICmaxzbOR2FERL, BHEE YA
S5 AD 200nm T -7z, REBHEROEEBKIZS
cm DEXT 2 MW, FvEIV-—0BBILOTAT
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Fig. 2 Separation of N-oxides as substrates and
corresponding deoxygenated products by MEKC
(1): pyridine N-oxide and nicotinamide N-oxide;
(2): a-picoline N-oxide; (3): B-picoline N-oxide, 7-
picoline N-oxide, nicotinamide and adenosine N-ox-
ide; (4): 3-hydroxypyridine; (5): adenosine; (6):
pyridine; (7): a-picoline; (8): B-picoline; (9): 3-
hydroxypyridine N-oxide; (10): 7-picoline; (11):
nicotinic acid N-oxide; (12): nicotinic acid
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Fig. 3 Calibration curves for a-picoline N-oxide
and a-picoline

About 6 nl of a standard solution, in which a@-pico-
line N-oxide (O) and a-picoline ([J) were respec-
tively dissolved, was introduced into the capillary.
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32 MEKC kIC & 2B EMAE
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HEEAb N> FIELTHREIC a-¥2Y) ¥ N-
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33 BUKEMOEH
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7z. Table 1 IZZD#ERZRT. 1B, £ DMSO,
PURXFUT IV N-AFYF (TMAO) K4 % K,

Table 1 Substrate specificity of DMSO reductase
Substrate K/BM unit mIg/mS;é tein”!

DMSO! : 15 15
Trimethyl amine

N-oxide' 1000 48
Pyridine N-oxide 890 56
a-Picoline N-oxide 600 - 58
B-Picoline N-oxide 490 49
7-Picoline N-oxide 570 58
3-Hydroxypyridine N-oxide 640 66
Nicotinic acid N-oxide 330 58
Nicotinamide N-oxide 640 53
Adenosine N-oxide 230 480

"Values of DMSO and TMAO reduction activities
were quoted from ref. (1).
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Substrate specificity of dimethyl sulfoxide reductase as proved by micellar elec-
trokinetic chromatography. Makoto TacHiBaNa, Ken Sasaki, Akira OxUBo and Sunao
Yamazak1 (Department of Applied Biological Chemistry, The University of Tokyo, 1-1-1,
Yayoi, Bunkyo-ku, Tokyo 113)

Micellar electrokinetic chromatography (MEKC) was applied to study the substrate
specificity of dimethyl sulfoxide (DMSO) reductase from a photodenitrifier, Rhodobacter
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sphaeroides {. sp. denitrificans. Simple, direct, and accurate detection and quantification of
enzymatically produced compounds from the reaction mixture containing the reductase
and substrate were achieved by the MEKC assay system. This assay was shown to be
quite effective for determination of the catalytic parameter values such as Ky, and Viax.
Seven pyridyl N-oxide derivatives and adenosine N-oxide were chosen as possible novel
substrates for DMSO reductase. Each N-oxide was incubated for an appropriate time
with DMSO reductase and its reductant in the reaction mixture. After incubation, the
mixture was directly intorduced into the capillary for MEKC analysis by which enzymati-
cally deoxygenated compounds were monitored. Consequently, the eight N-oxides were
proven to be suitable substrates for the reductase. The values of K, and Viyax of the N-
oxides reduction activities were much larger than those of DMSO reduction activity.
The Viax value of adenosine N-oxide reduction was about ten-fold higher than those of
pyridyl N-oxide derivatives reduction activities. In conclusion, MEKC was suitable for
the evaluation of kinetic parameters in enzymatic reaction. In addition, it was revealed
that DMSO reductase has broad substrate specificity and is capable of reducing various

N-oxides.
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