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Isolation and Characterization
of A New Isoenzyme of Cyclic
Nucleotide Phosphodiesterase

from Rat Brain

Jun Mukat
Jun Mukai, Tomoko Asui, Michiko Neka & Toshio Tanaka > ¥
Department of Molscular and Cellular Pharmacology, Mis Universiry Schoolof ueﬁx::m
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Summary ot

¢
Anjon-exchange chuomarogrephy on s Mono-Q *myf;x of the supernatent frection, afer
uluscentifugation, from & ho enat of rat c'-'vim.m prepared under ownc ﬂom&.v..m n
e presence of protsase inhiditors, yiskded a pefrel teoarayms of cyclic racleotide
phosphodisstersse (PDE) with pr;e:'m vs those of known PDEs. The isoercyms was
foensitive W stunulaton by Co2 «/calngo uhnud Uc GMP, end it hydrolyzed both cyclic
AMP and cyclic GMP with KM vaju#s of 0 109 + 8 M and 1,78 = 0 04 M,
razpacuvaly The rano of Vmax pf hydrolysis of cyclic GMP v thatof cyelic AMP was | 90
+0.07. Nicardipine (PDE I frdhibitor), SK&F 94120 (PDE 11 inhidbitor), rolipram (PDE IV
fdibior) and zeprinest (ADE V wduditor) had very week lnbitory effects on the PDE activity
of the isosnayme Tesults suggast that ths isosrayme is & novel and previousty
unrapored specias ¢f PDE

¢
L4
Reauly and Piccussion
¢
Conghdion
Comuments
Seasione 5

® cANP
cGhP

Figure 1. Representative yxofile after clu omatography on a Mono-
Q arion-exchange colunn of cytosolic phosphodiester ase activity
from the rat cexebrum. The supezmtant from a homogenate of rat
cerelx um that had beencentrifuged at 100,000 x g was
clromatographed on a Mono-Q cohumn and 1-ml fractions were
collected. The concentration of substrate was 1 1M for hoth cyclic
AMP () and cyclic GMP (x The gradient of 0-0.12 M NaClis shown
Dy a solid line. These data are rejx esentative of data obtained in
four separate experiments

KRR Bl ¥ 5 — = 2= %

Results and Discussion

Chromstography on & Mono-Q colunn of e cyt030lc supernatent [racton from mat cerebrum
ywided three peaks of PDE activity (Fig 1) The anzymatc activity responsibls for

{Peak I1) ard third (Paak was sumulatnd saversl-fold by the add
Ca2 +icalmodulin (dets 1 uggesting that it was equivelen!
IV, ohssrved in a provi um/ holson, stal | 1989), wers sluwd berween 02 M Ar'l r) 6
M NaCl (dats not shown)

Click o enlarge Fig. 1. Representative profile after
chromatography on a Mono-Q amon-exchange
column of cywesolic phosphodiesterase activity
{from the rat cerebrum. The supernatant from a
homogenate of rat cerebrum that had been
centrifuged at 100,000 x ¢ was chromatographed
on a Mono-Q column and 1-ml fractions were
collected. The 10n of 3 was 1
KM for both cyclic AMP (red circle) and cyche
GMP (green circle). The gradientof 0-0.12 M
NaCl is shown by a solid line. These data are
representative of data obtamed in four separate
experiments.

T 'mmry designamd Peak | was a cyclic nuclsotde PDE with & low KM that was insansitive
A{ stimulation b:;Cez +icelmodulin and cyclic GMP (Tebke 1) B nuest w PDE 1, tis
sctivity had & Vmax for cyclic GMP was greater then that for cyclic AMP. With respect © itz
pharmacological propertias | the activiry in Peak | was resistant © mh.hmon by aslactive
inhibitors of PDE I and of PDE IV These data suggest that the activity designated Pesk |
represents & novel 1soenzyme, which does not eesily fit the critena used in the present
classification of PDE isoerzymes (Beavo etal | 1990, Michaelietal | 1993) Nicardipine, &
potent fnhibior of both intact PDE T and t:ypstrru'eam PDE I (Mawushima stal |, 1967), had no
effecton the ectvity of te novel isoerzyme. Thie result suggests L‘N e nawensl in Peek [ is
not s proweolytue byproduct of PDE 1. The 1CS0 for zeprinast wes 30- 10 200-{old hugher than the
values reported for PDE ¥V from Ue bovine photorecepor (Beavo et8l |, 1990) and the cenne
trachea (Torphy etal |, 1989) The hydrolysis of both cyclic AMP and c-,-hc GMP as subsuams
showed sinple Micheslis-Menten kinetics in each cose. Cyclic AMP was & potent competiive
indubitor of the hydrolysis of cyclic GMP by this isoenzyme , having & K1 of the same order of
magrimds as jts KM Cyclic GMP also inhibiwd the hdrolysis of cyclic AMP in a compentive
marnnsr with & K1 of the same order of magnitude as fts KM, Thass results suggest that the
mawrial in Peak I s nota mixmre of PDE ¥ and another activity In sumrnary, it appssrs that we
have Wentfied an eighth isoerzyme of PDE, which we wnwtively designew PDE Y1, trom the
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