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ABSTRACT. In the presence of alcohol, phospholipase D (PLD) is known to perform transphosphatidylation activity, during
which the overall reaction rate of PLD increased. To elucidate the reaction mechanism of transphosphatidylation further, we in-
vestigated rate constants of transphosphatidylation reaction of the purified a-type PLD from cabbage in the presence of various
alcohols. The second-oder rate constants of PLD transphosphatidylation showed a large increase with the primary alcohols exa-
mined as expected. In the case of butanol we observed the second-oder rate constant of 33.33 + 1.33 M"'sec™’. This second-order
rate constant of transphosphatidylation was as 400 times greater as the second-order hydrolysis rate constant of 0.078 M'sec™
which was adjusted for the water concentration. A linear free energy relationship between the pK, of alcohol and transphospha-
tidylation rate gives a Brensted slope of B, = 0.12 + 0.03. This small B, value implicates that the transition state of break down
of phosphatidyl-enzyme intermediate (E-P) is likely dissociative. Finally, a reaction mechanism of cabbage PLD is suggested on
the basis of our results presented here and the histidine residue known to be located in the active site of cabbage PLD.
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Scheme 1. Reactions catalyzed by PLD.
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Fig. 1. Reaction of cabbage PLD with PC-SDS micelle system in
the presence of butanol. (A) Effect of butanol on the products of
PC catalyzed by cabbage PLD at 37 °C and pH 6.3. PA(m), PBut
(#), Total(a); (B) Effect of butanol on the cabbage PLD k. at 37
°C and pH 6.3.
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Fig. 2. Effect of alcohols on the cabbage PLD ke at 37 °C and pH
6.3. (A) Effect of ethanol; (B) Effect of ethyleneglycol.
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Scheme 4. R, group of phosphodiester is removed and incoming R3
group is attached to the enzyme-phosphatidyl intermediate. Phos-
phatidic acid (PA) is produced when R is H,O whereas the new
phospholipid with the corresponding alcohol group is formed when
Rj; is alcohol. The position of His residues are according to the
amino acid sequence of cabbage phospholipase D,
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