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Abstract — We have studied the relation between Ca’' -ATPase and trigger peptidase(TPase) which
are membrane protein well known as their significant role for signal transduction of mating phero-
mone in heterobasidiomycetous yeast, Rhodosporidium toruloides. We found out that there were
Ca® -ATPase and TPase together in isolated calmodulin binding protein(CBP), using calmodulin
affinity column chromatography after solubilization of mating type a cell membrane protein, and
that the dependence of enzyme activity of both the enzymes on Ca®', phospholipid and nonionic
detergent are similar. However, Ca’'-ATPase had quite absolute dependence on calmodulin and,
on the other hand, TPase didn't have any dependence. Judging from the fact that there are both
enzymes in CBP which the dependence of calmodulin are quite different, we found out that both

enzymes were made to their compound and existed in mating type a cell membrane.
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Fig. 1. Structure of Rhodotorucine A.
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Fig. 2. Activity of TPase and ATPase in solubilized
membrane protein of R. rorulpides 1FO 0880-M1057(a
type).

ATPase reaction was started by the addition of [y-*P]
ATP and terminated by the addition of 100 w/ of 10N
H,50,. The amount of **Pi was determined using a
hquid scintillation spectrometer by the isobutanol-ext-

raction procedure as described (Materials and Method).

TPase was assayed hiologically by the ability to dec-
rease the the pheromonal activity of rhodotorucine A.
One unit of TPase was defined as that amount of enz-
yme which catalyzed the inactivation of 1 unit rhodoto-
rucine A in 1 min.

$lake] g o) 7HE-3HE-3|(H| £ 3X 1077 el 3
Fahe vl Alahe 4] -4 TPase¢} ATPasee] €4

=3 Q‘:{l@'r?ier QfH% Fig. 2041 2= v}e} zle] K
T B4 A EAEhs 7S Sy

T el ‘3’1"’ Stetlalel ¢ JAvh g v
}i” Al & Aol 2fste] nh R3]0 g K] 14
3xle Alox Mol vrelx Ao nli:dh dHelR &
e, i 71l okibe @ Eajsiy glo-o
7F3HAl A AgEet 1eivt o 7) 4 ATPasei= Ca’'-AT-
Paseolelol 2 signal Ao A2e] ofgto] 2lx)x]
B o|2] Fqle] Faslr) Alch

a# *E7} sexual pheromone£ T-%ﬁé’fﬂ} Al Al
EFWe Ca' w7t 73] Z7)ste= #4& phero-
mone AH.¢} Mt 2] Ca’” o] second messengeri-ﬂ
A8-ak 7heALE AlARERAL QUeH8). dhef gle{ A
Ca** 3z} iyl whilalo} =gk zjog 7|hsly
Ca’' -binding protein®] 48 A|xgfov} WdsA]
2ol t Alel calmodulin-affinity column chromato-

H i |
3 -

S 2

X 5

L

E &~

p |

0 2 =
—

- -

o 2

S 5

-] o

=

= 7

P

E-E 1 &

F
= - - &
/ 1 1 1 L

Time (min)

Fig. 3. Activity of TPase and ATPase in calmodulin
binding proteins (CBP).

The enzyme activity was measured as described in
“Materials and Methods™ and Fig. 2.

®, CBP; a, added EGTA on CBP; m, only [y-*P]ATP;
(), TPase activity.
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Fig. 4. Properties of TPase in CaM bmdmg protein.
TPase activity was measured as dercribed “Materials
and Methods”. Antipain is inhibitor of TPase (12).
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Preparation of Rh.A-O (Rhodotorucie A S-oxide) was

performed by oxidation of rhodotorucine A as descri-
bed In reference (10).
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Table 1. Comparison of TPase and Ca’**-ATPase acti-
vity on CaM binding protein(%)

TPase Ca**-ATPase
complete 100 100
—Ca** 0 3
— Phaospholipid 12 30
—CaM(+ TFP) 98 12
-—detergent 18 - 48

Assay conditions were the same as described in Fig. 2.

The reaction time was 30 min for TPase and 60 min
for Ca®*-ATPase.

Phospholipid used was 5 g phosphatidyl serine and
detergent used was 0.1% NP-40.
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