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Effect of Micelles on the Reaction of RuBPCase in Maize Leaf
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ABSTRACT

PGA is formed in a route of CO, fixation of RuBP catalyzed by RuBPCase, followed by reduction of
the PGA by NADH to GAP. This reduction is enhanced in an anionic micellar solution(SDS), in which
NADH is distributed in the aqueous and the micellar pseudophases in a given ratio. This micellar
bounded NADH reacts to PGA, and in higher micellar concentration than 1.25x107? M, most of
NADH is oxidized to NAD* by PGA. On the other hand, in the solutions of the positive ionic(CTABr),
zwitter ionic(Chaps) and nonionic(Brij and Triton X-100) micelles, the reactions are also enhanced
and the concentrations of NADH reach minima with micellar concentrations. Such minima are typical
of micellar catalyzed bimolecular reactions, and the fall in concentrations of the reductant followed by
a gradual increase is charataristic of reactions of hydrophobic substrates: that is, the reductions of
PGA by NADH are sharply enhanced in a range of the lower micellar concentrations, and NADH a-
mounts in ca. 1.25-2.50 x 10~*M micellar solutions are reached to minima, followed by gradual increas-

es of the reductant concentration.
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Fig. 1. A two—dimensional schematic representa-
tion of the regions of a spherical ionic mi-
celle. The counterions(X), the head groups
(®) and the hydrocarbon chains(WN) are
schematically indicated to denote their
relative locations but not their number,
distribution, or configuration.
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Fig. 2. Isolation of RuBPCase from maize leaves.
Elution proflie of RuBPCase from hy-
droxyapatite column(©). RuBPCase acti-
vity was determined spectrophotometri-
cally at 340nm(e®).
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Fig. 3. A scheme of the chemical reaction in mi-
cellar solution.
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Fig. 4. SDS micellar effect upon the reaction of
RuBP mediated by RuBPCase, which was
determined by measurement of NADH
absorbance at 340 nm in tris-buffer solu-
tion. The absorbance of NADH without
the reactants was 0.68.

329

CTABr ¥ Chaps&9 %)X NADHE| 454
¥ PGAZAS] A% Fol2 Al whgo] F2
Fol Aol 7 Sternd o4 oo Heo= @
s & olEd A4 Fol& o]l SDSE
Soll e #5HA| ded, 278 SDSY Stern®
& 7T 5ol BHoRA Folal PGAVL 1
Go2 AFS Fo7kA 28] wid SDS v
Holl Mo} wbg-2 F2 253 v]dF] A o
ofut7] wEelr}.

dd mdgErt o 7k (250x100°M o
) A v Ao] e (FERe] Szt
A) olAe EEAEE TP UA e Hl v
Aol REGEA T ofx shnto] A wjalEo)
F7b FolvAl 3, ol® wulsgtel PGA v}
NADH7} 1l v]d&o 2 w2 obFgivhe 207t 7}
Sach 2 A3 vjde] 2wl 250x1073M |4}
o =W wbgo] zhastA et o] wkg-E wAd £
A FellAe] ApA] AAAF] a4 718 F
ARSS & ek fabsbed, A(2) 9 (3)& e
7] Wiel Ao gehsirh(29, 31-33).

k¢=(kw+kmKsDn)/(1+KsDn) (2)
Pu.={(Pw+PmKsDn)/(1+KsDn) (3)

A71A ke fAF 13F $E A (sec™!), kw
kme- 24zt £33} vlA] ApFl A fab 13

Jbr wE

0.4 T T T T

0.3 L i

0.2 »\ "o

Absorbance

L L
0.0 2.5 5.0 7.5 10.0 12.5
[Micelle] (X107 M)

Fig. 5. CTABr(©) and Chaps(®) micellar effect
upon the reactions of RuBP mediated by
RuBPCase, which was determined by mea-
surement of NADH absorbance at 340 nm
in tris-buffer solution. The absorbance of
NADH without the reactants was 0.68.
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fect upon the reactions of RuBP mediated
by RuBPCase, which was determined by
measurement of NADH absorbance at 340
nm in tris-buffer solution. The absorbance
of NADH without the reactants was 0.68.
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