Bull. Mukogawa Women’s Univ. Nat. Sci., 42, 17—23(1994)
RE)ZFRILE (BABE)

F o — 7V v GTPase [EMC I
) VR BRI D 22T

n Ek =EF BRI BER=E, £ #F & A
(REN L TFREEFRTFMRYREFER)

Effect of Phospholipid Peroxides on
GTPase Activity of Tubulin

Misako Kawakami, Kiyozo Hasegawa and Hiroshi Doi

Department of Food Science and Nutrition,
School of Human Life and Environmental Science,

Mukogawa Women’s University, Nishinomiya, Hyogo 663, Japan

Tubulin presences universally in eucaryotic cells, and forms microtubules by self —assembly.
Microtubules participate various cell functions. As cell membranes are composed of phos-
pholipid, lipid peroxides will be assumed not only to be taken in the body from foodstuffs
but also to be produced in the biological system. Based on the roles of tubulin in cell, it
is possibile that lipid peroxides make cell to deteriorate through the interaction with tubulin.
The mechanism of cell deterioration has not yet been made clear. We have taken notice of
GTPase activity of tubulin in order to make clear the interaction between lipid peroxides and
tubulin. steps of forming oligomer and forming microtubules.
The relationship between the assembly and GTPase activity is not enough made clear. First,
the efffect of magnesium ion on GTPase activity of tubulin is made clear in this paper.
In the presence of only 0.5mM magnesium ion, the appearance of GTPase activity was
It means that GTPase activity reveals in the step of oligomer formation. This
however, was very small. In order to make clear the effect of lipid peroxides,
GTPase activity was examined at 10mM magnesium ion of the optimum concentration. Lipid
peroxides were prepared from lecithin by photooxidation at 4°C. Lipid peroxides inhibited
GTPase activity. This result suggsets that lipid peroxides give some effect on cell functions.

There are two

confirmed.
activity,

#

i

—77, R@b LERShIREER ) IER L
D& v EBfERL, FMROBEYETIE5 2

Fa—7 ) VIEBRMBACEENCHFEL, ES
X OB NVEERTS. BRI HVER, M
DY REMERE, MAGES), MEEEE/L &k~ ioMifakee
BIE LTy 5 029,

T ARFEO—E21994F BARZLFEE KL (K :
MEESIPa6)IC TRERSh.

EHRHEIBR TV 39, £HENTERIN S EE AR
HOENMR~NOEE L L+ FCEEE I TV
WS, HifRESbIRBEELLRD.

MRS Y VIRE I VR IR TWH I Enb, B
BLXhic ) VESERF - — 7V v LHEEFAL, M
PIBSREIC BB A RIS LT W A TREMD B 5. EEDI
BEETR, Fa—7 ) vADISEBRDEES
B LTERLY.



Uk - BB/ - £

Fa—7 YV Vika, BD2DODH T 2=y, B
v BET, GTP* ZfEEL TS, Fa2—7
U UBBINERTERTAEE, Fa—T ) VIS L
T\ %5 GTP (3 GDP** [ ik h 5. F2.—7
) v OBNE~NDEEL, +Y I~ DR ETH
NEXRT 52BN EZ LR TS, F2—7)
VINENE R R T A & & D GTPase itk 4 U =
~ —HRERCER Sh 500, Th & b #/NETRE
CRBEINDON, OWTOHERN DD 099,

Fa—7Y VIBNEEER L TR LD T, Mok
RBCBET2Z Lhh, MlBEDRE & M/ INETRR
E ORI . - T, BUNEERERIET S &
AIfEEE A R T 5 5 X THEELERY L.

BNERREBIET A HEE LTULEEDOF 2 — 7
Vv R NEETAHRER RPHEERED b T
5. L, Fa—7Y V3R LENKT I S
T A LOEEEE e, VEDOF L —-T ) v TE
COBGEREERYTO HENRDLA TV,
F 2 — 7V vD GTPase {FEHRBEBEE /B O Ech
X, TOREAFLEIC L b, HE TEREICSHORFR
P D = Ehsh, GTPase B TEAE ¥ BT
THEDRFEL T 5.

F =7V VOERRKIE, IRV TLAALF VIR
ARCTHY, EKEED< 7 %7 a4+ (0.5mM)
TRAY T —-FTLOEBRIhLD . 22 TE
¥, EEE~< 7% v A+ vIFETFTO GTPase i
MFB %, HPLC #f\,, GDP DAERE®HET
BRI THALE. Z0E EAOLEMET
® GTPase [EWREBELH LM e o . RiT, BNE
R, B, MEERE~OREARIYOFED
BEL LT, RBE< 7527 44 4 v#EE(10mM)
BT, F2—7 Y v GTPase IEHIC RIFTIRE
BRI D B A B L.

MEEFE
1. # #
1-1. F2.—-7V v
Fo—7 ) L DRER L. AR RA

BEREFR I OAFLE. F2—7 ) VXL &
A4 VB EAR S Lee HbDHER & b FEEL

Abbreviation;
*:Guanosine — 5’ — triphosphate
#%:Guanosine — 5’ — diphosphate
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Lecithin Peroxides on a Silica Gel Plate.
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Fig. 2.
and Lecithin Peroxides.

Ultraviolet Absorption Spectra of Lecithin

Absorbance was measured at 20x¢g/ml in

methanol.
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Fig. 3. HPLC Analyses of Lecithin and Lecithin
Peroxides on an ODS Column Eluted with
Methanol : Water = 95 : 5 (V/V) Containing
30mM Lithium Acetate.
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Fig. 4. HPLC Analysis of Lecithin Peroxides on an
ODS Column Eluted with the Buffer Described in
Fig. 3.

Detection was carried out by an electrochemical
detector, Irika model £985, at—300mV.
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Fig. 5. GTPase Activity of Tubulin in the Presence
of 0. 5mM MgCl,.

The reaction was performed in 10mM phosphate
buffer, pH7.0, containing 0. 5mM MgCl,,
0. 1mM GTP and 3. 4M glycerol at 37°C. Tubulin
concentration was 1.0mg/ml. GDP produced
was determ?ned using an HPLC system.



UL - &R - 234)

100
0.5mM MgCl.
‘@
2
o
£
(o]
kel
&£
E’ control
250 }
[)]
o
o
[a)
O
+PO-Lecithin
1 i

0 15 30
Reaction Time (min)

Fig. 6.
The reaction was performed as described in Fig. 5.
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Effects of PO — Lecithin on GTPase Activity of Tubulin in the Presence of 0. 5SmM or 10mM MgCl,.
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