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ABSTRACT

NAD *
aminohexyl ) — carbamoylmethyl ] — NAD * , were immobilized on bovine caseins by the action of transgluta-
minase. It appears that NAD * analogs bind with @ 5; — and 8 — caseins through formation of the ¥ —

analogs, 8 —(6 — aminohexyl ) aminonicotinamide adenine dinucleotide and N® —[(6 —

glutamylamine bond between the amino groups attached to the hexyl chains in NAD * analogs and the gluta-.
minyl residues in caseins. The NAD * analogs immobilized on the caseins were enzymatically reducible by
alcohol dehydrogenase. 8 — Casein was more useful carrier than the a s1 — casein and 8 — substituted
NAD * analog was more effective than N® — substituted one in immobilization. Michaelis constant of 8 —
substituted NAD * analog immobilized on 8 — casein in alcohol dehydrogenase reaction was similar to that
of free from of NAD * and that of NAD * analog. Immobilized NAD * was much more stable at alkaline pH
than free NAD * and its analog while maximum velocity was reduced to 31% of the free NAD * analog. The

coenzyme casein conjugated was recovered almost completely in casein precipitated by calcium.
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transferase : EC  2.32.13). Alcohol dehydrogenase
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ImM NaNj, 12mg/ml casein (8 — EE an —)% &
45H= 88(total volume 25ml)ell 183 pg/mlé
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Fig. 1. Immobilization method of the NAD*
analog to casein.
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Fig. 2. Absorption spectra of f-casein-bound

NAD?' (A), fcasein and NAD' mixture
(B), and B-casein (C).
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Table 1. Coenzymatically active NAD' immobi-
lized on caseins.
\Analogs Ne-NAD*  c®.NAD'
Caseins
B-Casein 2.1 2.8
0g1-Casein 1.7 1.9

The number are the moles of adenine nucleotide
coenzymes per mole of casein.
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Fig. 3. The probable structures of the casein-
bound NAD? derivatives.
(1) NAD*.C®-NH(CH, )¢ NH, ~ casein
(2) NAD*-N®-CH, CONH(CH, )¢ NH, ~
casein
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Fig. 4. Time-courses of immobilization of C8-
NAD? analog on § -casein.
The concentrations of f-casein in the
transglutaminase reactions were 1.2mg/nl
(0) and 4mg/ml (e),
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Fig. 5. Time-course of immobilization of C8-
NAD* analog on §-casein.
The concentration of f-casein in the
transglutaminase reactions were 1.2mg/ml
(©) and 4mg/ml ().
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Table 2. Conezymatic properties of C®-NAD'
analog immobilized on $-casein.

Km (mM) V max (%)
Free NAD' 1.7 120
Free NAD' analog 1.7 100
Immobilized NADY 2.1 31

The reaction rates of coenzymes were measured by
using alcohol dehydrogenase for NAD*. Kinetic para-
meters were obtained from Lineweaver-Burk plots.
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Fig. 6. Stability of C®.NAD* analog immobilized

on fS-casein.

Free NAD: (4), free NAD analog (W), and
immobilized NAD* (@) were incubated
in 70mM Tris-HCI buffer, pH 8.8.

During incubation at 37°C, aliquots were
taken out to measure the coenzymatic
activity with alcohol dehydrogenase.
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21709 glutamine A71% dHfobe FEALEAERR
A transglutaminase &+ Aol 9s] NAD* analog 4|
amino 7) 9+ 7 — glutamylamine bond & &4 s}e] Atsl
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912w 8 —(6— amino hexyl ) aminonicotinamide ade-
nine dinucleotide & N® — [{ 6 — aminohexyl ) — carba-
moylmethyl ] — NAD *oll wlsted wAslsgo] Ftreh
aAs] 9le] NaN, o Asbe EAogict. nAE
NAD *¢) Km*|+= NAD* =& NAD"* analog &} ®l%
39 0k max. rate = TAEHEEH 31% T4 ek
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