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Fig. 1. [*H]Arachidonic acid ([*H]AA) release by gluta-
mate in cortical cultures.
Cortical cultures were prelabeled with [*HJAA
(02 uCi/ml) overnight. The cells were washed
three times with fresh culture medium, After fur-
ther incubation for 30 min, the various concent-
rations of glutamate were added to the culture
media and an aliquot of each medium was collec-
ted for quantitation of released [*HJ]AA after 20
min. The data represent meand standard errors
of mean (SEM) from three independent experi-
ments.
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Fig. 2. Effect of glutamate on PLA, activity in cortical
cultures.
PLA2 activity was measured in control extracts
and extracts of neurons exposed 0o 500 pyM of
glutamate for 20 minutes. PLA; activity was sig-
nificantly increased after exposure to glutamate
as compared with control cell activity. The enz-
yme activity, determined using PE as substrate,
was enhanced for doses of glutamate equal or
greater than 125 uM. The experiment was perfo-
rmed on sister cultures from a single plating and
repeated in three separate cell platings. A repre-
sentative curve is shown.
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Fig. 3. Effects of A23187 and PMA on PLA, activity.
A-PLA; activity in extracts of cortical cultures ex-
posed to glutamate, a calcium ionphore or a pho-
rbol myristate acetate (PMA). Exposure of corti-
cal cultures to glutamate, A23187 and PMA enha-
nced PLA, activity, with the largest effects seen
with PMA. The effects of A23187 and PMA on
PLA; activity were not additive. Treatment of the
cultures with the inactive phorbol ester (phorbol
12-monoacetate) with no effect on PKC, did not
enhance PLA. activity. 2-[1-*C]JAA-GPE was
used as substrate. Error bars represent standard
crror of the mean in experiments on five platings.
B-Effect of PKC down-regulation on glutamate’s
abilitv to increase PLA, activity. After 16 hours
of exposure to 16 uM PMA, PLA, activity was
at a paseline level. Acute exposure to PMA failed
to stimulate PLA, activity and glntamate's effect
on PLA; activity was significanty reduced in pro-
tein kinase C down-regulated cells. Error bars
represent standard crrors of the mean in experi-
ments rerformed on five platings.
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Fig. 4. Heparin-sepharose chromatographic separation of

cytosolic PLA; activity.

There are two major peaks of PLA, activity in
soluble fractions from control and glutamate-trea-
ted brain cortical cuitures, one in the flow-th-
rough fractions (heparin non-binding), and one
that elutes with a peak at 0.8 M NaCl (heparin-
binding). There is increased activity in each of
the two peaks in the extracts from glutamate-
treated cells as compared with control cells. For
comparison a 100,000X g supernatant of rat plate-
lets was also loaded onto this column and. eluted
under the same conditions as neuronal PLA,.
Platelets group II activity eluted at a higher NaCl
concentration than did the nerral heparin-binding
activity. 2-[1-¥CJAA-GPE was used as substrate
for PLA; activity.
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Fig. 5. PLA, activity of the larger molecular weight form
as a function of [Cal*].
Cell extracts were prepared from cultures expo-
sed to 500 uM glutamate and from control sister
cultures and fractionated by Superose 12 FPLC
gel filtration chromatography. The activity of the
larger form of the enzyme increased when [Ca’
*] was increased over the physiological range
(0.1~1.0 pM). PLA; activity at these Ca®* conce-
ntrations was significantly enhanced by exposure
of the cells to 500 uM glutamate for 20 minutes.
2-[1-*CJAA-GPE was the substrate. Error bars
represent standard errors of the mean in experi-
ments on 3 platings.
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Fig. 6. PLAy-activity of the smaller form as a function
of [Ca’"].
The difference between the PLA, activity in cul-
tures exposed to 500 uM glutamate for 20 minu-
tes and control sister cultures was greater for
the smaller molecular weight form of the enzyme
fractioned on a Superose 12 FPLC column. Gluta-
mate stimulation of cells induced a Ca®*-depen-
dent increase in cytosclic PLA, activity at signifi-
cantly lower Ca?* concentrations (1 uM) than ob-
served in control cultures (5 uM). 2-[1-*CJAA-
GPE was the substrate. Error bars represent sta-
ndard errors on experiments on three platings.
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Fig. 7. Superose 12 FPLC gel filtration chromatography

of heparin-non-binding fractions of cortical cell
extracts.
Cortical brain culture extract was applied to a
Heparin-Sepharose column (HiTrap 1 mi, Phar-
macia Biotechnology Inc.). The heparin-non-bin-
ding fractions were collected and a portion of
the active sample was concentrated into 250 pl.
The concentrate was applied to a 24-m! Superose
12 column and eluted at 0.5 m{/min, 1 m/ frac-
tions were collected. PLA; activity was measured
using 2-[1-*C]AA-GPC in the presence of 5 mM
CaCl, or 5 mM EGTA. The column was calibrated
using the following standards (bovine serum al-
bumin; 66 kDa, ovalbumin; 45 kDa, porcine panc-
reatic PLA;; 13.5 kDa).
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