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cellular targets, such as kinases and ion channels. 39,
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We have identified and characterised a novel mem-
er of the PDE7 family of cyclic nucleotide phosphodi-
sterases (PDE), which we have designated PDE7B.
ouse and human full-length cDNAs were isolated en-

oding a protein of 446 and 450 amino acids, respec-
ively. The predicted protein sequence of PDE7B
howed highest homology (70% identity) to that of
DE7A. Northern blot analysis identified a single
.5-kb transcript with highest levels detected in brain,
eart, and liver. Kinetic analysis of the mouse and
uman purified recombinant enzymes show them to
pecifically hydrolyse cAMP with a Km of 0.1 and 0.2
M respectively. Inhibitor studies show sensitivity to
ipyridamole, IC50 of 0.51 and 1.94 mM, and IBMX, IC50

f 3.81 and 7.37 mM, for the mouse and human enzymes,
espectively. This shows that dipyridamole is not se-
ective for cGMP over cAMP PDEs as previously be-
ieved. Other standard PDE inhibitors including zap-
inast, rolipram, and milrinone do not significantly
nhibit PDE7B. © 2000 Academic Press

Key Words: phosphodiesterase; cAMP; dipyridamole;
BMX; PDE7B.

The cyclic nucleotides cAMP and cGMP are intracel-
ular second messengers for a wide range of extracel-
ular signals such as neurotransmitters, hormones and
ight. The responses evoked by these stimuli are medi-
ted by the action of cyclic nucleotides on their intra-

The sequences reported in this paper have been deposited in the
MBL database (Accession Nos. AJ251859 and AJ251860).
Abbreviations used: PDE, phosphodiesterase; cAMP, adenosine

959-cyclic monophosphate; cGMP, guanosine 3959-cyclic monophos-
hate; EST, expressed sequence tag; kb, kilobase pair; bp, base pair;
RF, open reading frame; UTR, untranslated region; IBMX, 3-isobu-

yl-1-methyl-xanthine; PAGE, polyacrylamide gel electrophoresis;
MAGE, Integrated Molecular Analysis of Genomes and their Ex-
ression database.
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9-Cyclic nucleotide phosphodiesterases (PDEs) are a
iverse family of enzymes (1) which play an important
ole in signal transduction (2–4) by regulating the
ntracellular concentrations of cAMP and cGMP by
ydrolysing them to biologically inactive nucleoside-59-
onophosphates. Ten biochemically distinct gene sub-

amilies of mammalian PDEs have been identified
ased on amino acid sequence, substrate specificity,
nhibitor sensitivity and allosteric cofactors (5–9). The
ub-families are: PDE1, Ca21/calmodulin-dependent;
DE2, cGMP-stimulated; PDE3, cGMP-inhibited cAMP-
ydrolysing; PDE4, cAMP-specific, rolipram sensitive;
DE5, cGMP-specific; PDE6, photoreceptor cGMP-spe-
ific; PDE7, cAMP-specific, rolipram insensitive; PDE8,
AMP-specific IBMX insensitive; PDE9, cGMP-specific
BMX insensitive; PDE10 dual substrate, IBMX sensi-
ive. PDEs contain a conserved C-terminal catalytic
omain of ;270 amino acids (10) and an N-terminal
omain involved in regulating catalytic activity by
inding cofactors, and in specifying subcellular local-
sation (11). The majority of PDE families contain mul-
iple isozymes coded for by distinct genes and fre-
uently multiple splice variants are associated with
ach isozyme (1). Within families there is at least 70–
0% sequence similarity, whereas between families
here is less than 50% similarity (1). PDE family mem-
ers can exhibit distinct expression profiles and this
rovides the potential for exquisite, tissue specific reg-
lation of cyclic nucleotide levels. In order to increase
ur understanding of the complex mechanisms of cyclic
ucleotide signal transduction regulation, we have
earched for novel cyclic nucleotide phosphodiesterases.

We report here the cloning, tissue distribution, ex-
ression and biochemical characterisation of the
ouse and human PDE7B. The cDNAs encoding this

ene were isolated from 13.5 day mouse embryo and
uman foetal brain cDNA libraries, respectively. Func-
ional expression in baculovirus shows PDE7B to spe-
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ith known PDEs, together with its kinetic profile and
nhibitor sensitivities, show that this enzyme is an
dditional member of the PDE7 family.

XPERIMENTAL PROCEDURES

Database searching for PDE EST sequences. The full-length cod-
ng sequences of all the published mammalian PDEs were used as a
uery to search the I.M.A.G.E. database of expressed sequence tags
ESTs) (12) using the Basic Local Alignment Search Tool (BLAST)
13). Detailed bioinformatic analysis of the search results indicated
hat IMAGE clone 1364394 may encode a fragment of a novel PDE
hich we later named PDE7B (5). IMAGE clone 1364394 was ob-

ained from Research Genetics (Huntsville, AL).

Cloning of full-length PDE7B cDNA sequences using GeneTrapper.
he mouse PDE7A2 (Accession No. U68171) and IMAGE clone
364394 nucleotide sequences were aligned using the Clustalw pro-
ram (14). A region of 30 nucleotides at position 320–291 in clone
364394 were chosen since these residues are specific for this EST. A
apture oligonucleotide 59-GGT CAC AGA ACT GCC ACT ATG GTT
AA TGT-39 was synthesised by LTI (Life Technologies Ltd., Paisley,
cotland) and PAGE purified. The oligonucleotide was biotinylated
sing terminal transferase incorporating 14-dCTP as described in
he GeneTrapper Manual (LTI, Catalogue number 10356-020).
ouse 13.5 day embryo and a human foetal brain cDNA libraries
ere purchased from LTI. 100 ml of Luria Broth (10 g tryptone, 5 g
east extract, 5 g NaCl/litre) 1 100 ug/ml Ampicillin was inoculated
ith 2.5 3 109 c.f.u of each cDNA library. Each library was grown up
nd prepared individually. The cultures were grown up overnight at
0°C and plasmid DNA was prepared as described in the GeneTrap-
er protocol (LTI). Detailed methods for the positive selection of
DNA clones using GeneTrapper (LTI) are outlined in the kit proto-
ols, these were followed except for the following modifications. The
ingle stranded cDNA library was combined with 20 ng of biotinyl-
ted capture oligonucleotide and hybridised at 37°C for 1 h. The
luted single stranded DNA was repaired using the capture oligonu-
leotide as a primer for DNA polymerase extension. The repaired
DNA libraries were electroporated in to the E. coli strain DH10B
LTI) using the manufacturer’s protocol.

Identification of PDE7B. The electroporated DH10B E. coli con-
aining the selected cDNA libraries were plated out on Luria Broth
gar plates (5 g Tryptone, 10 g yeast extract, 5 g NaCl, 14 g Agar/
itre) plus 100 mg/ml Ampicillin and grown overnight at 37°C.
wenty-four colonies were picked into Luria Broth and grown to
aturation overnight at 37°C. Plasmid DNA was isolated using Qia-
en miniprep kits (Qiagen Ltd., Crawley, West Sussex) and positive
lones were identified by PCR screening using primers specific for
lone 1364394, sense 59 GAT GCA TGG AAG TAT CTT TGG 39 and
ntisense 59 CAG AGT GTC AAA TGT GTT TGC 39. DNA digestion
sing SalI and NotI restriction endonucleases were used to identify

nsert size.

Analysis of DNA sequences. DNA sequencing was performed on
oth strands by fluorescence-tagged dye terminator cycle sequencing
Perkin-Elmer, Norwalk, CT) followed by analysis on an ABI 377
NA sequencer (Applied Biosystems, Foster City, CA). Sequence
ata were analysed by BLAST (Basic Local Alignment Search Tool)
earching (13).

Northern blot and RNA dot blot analysis. Mouse multiple tissue
orthern blots and human RNA dot blots were purchased (Clontech
K Ltd, Basingstoke, Hampshire, Cat. No. 7770-1) and prehy-
ridised in ExpressHyb hybridization solution (Clontech) for 1 h at
5°C. DNA probes were generated from the full-length mouse and
uman PDE7B sequences using the Megaprime Random Labelling
ystem (Amersham, St. Albans, Hertfordshire) according to the
anufacturer’s instructions. The DNA was labelled with 50 mCi of
187
ere then added to fresh ExpressHyb solution and left to hybridise to
he blots overnight at 55°C with gentle shaking at 50 rpm. Blots were
hen washed 3 times at room temperature for 10 min each in 23 SSC
150 mM NaCl, 30 mM Na citrate)/0.1% SDS followed by two washes
t 55°C for 20 min each in 0.23 SSC (15 mM NaCl, 3 mM Na
itrate)/0.1% SDS. Blots were exposed to X-Omat AR autoradio-
raphic film (Kodak, Luton, Bedfordshire) for 48 h prior to develop-
ent and subsequently stripped using standard protocol (15) and

e-probed with b-actin to confirm equal loading of the RNA samples.

Expression of PDE7B in insect cells. The full-length coding
egions of mouse and human PDE7B were amplified using the fol-
owing primers: Human forward primer 59-CACTCTAGAACCAT-
TCTTGTTTAATGG-39 (bp 212 to 16) and reverse primer 39-
CTGTCGGGGATCACTGGCCGAGCTCAATCTG-59 (bp 1335 to
366), mouse forward primer 59-CACTCTAGAACCATGTCTTGT-
TAATGG-39 (bp 212 to 16) and reverse primer 39-CGGTGCGGG-
TTACTTCGAGCTCC-59 (bp 1326 to 1349). The primers were de-
igned to incorporate an XbaI site at the 59 end and an XhoI site at
he 39 end of the PCR fragments for cloning purposes. The two PCR
roducts were subcloned into pCR2.1-TOPO vector using the
OPO TA Cloning kit (Invitrogen, Groningen, Netherlands, Cat. No.
4500-01) according to manufacturer’s instructions and sequence
erified. The full-length coding sequence was then subcloned into the
aculovirus transfer vector pFASTBAC 59-FLAG between the XbaI
nd XhoI sites within the multiple cloning site. The pFASTBAC
LTI) vector had been modified to include an N-terminal nine amino
cid FLAG tag for use in detection and purification hence the
-terminus of the PDE7B protein would begin with the sequence
DYKDDDDK. Recombinant virus stocks were prepared according

o the manufacturer’s protocol (LTI) and viral titres determined by
laque assay. SF-9 cells were cultured in SF900II serum free media
LTI) at 27°C. To obtain recombinant protein, 50 ml cultures con-
aining 2.5 3 107 cells were infected at a multiplicity of infection of
.5. Cells were harvested 72 h post infection.

Preparation of SF9 cell crude lysates. Transfected cells were har-
ested by centrifugation and resuspended to a concentration of 1 3
07 cells/ml in chilled homogenisation buffer (20 mM HEPES pH 7.2,
mM EDTA, 250 mM sucrose, 1 complete protease inhibitor cocktail

ablet (Boehringer Mannheim UK, Lewes, East Sussex, Cat No. 1
97 498) per 50 ml buffer). The cells were disrupted by sonication on
ce and the cell debris removed by centrifugation at 14,000g for 15

inutes at 4°C. The supernatant was removed and snap frozen
efore being stored at 280°C.

Purification of PDE7B enzyme. The crude lysates containing the
DE7B-FLAG fusion protein were passed down a FLAG antibody M2
ffinity column (Sigma-Aldrich, Poole, Dorset Cat No. A1205) according
o manufacturer’s protocol. Purified protein was eluted under condi-
ions as specified by the manufacturer of the affinity beads, split into
liquots, flash frozen in liquid nitrogen and stored at 280°C.

Kinetics and inhibitor studies on affinity purified protein. Phos-
hodiesterase activity of the mouse and human PDE7B was mea-
ured using the phosphodiesterase Scintillation Proximity Assay
SPA) (Amersham) according to the manufacturer’s protocol with the
ollowing modifications: all assays were done in triplicate in 96 well
ormat. Reaction times and enzyme dilution were optimised so that
he lowest substrate concentration gave no more than 30% conver-
ion of substrate to product to ensure linearity. The reactions con-
ained 25 ml of the appropriately diluted enzyme, 25 ml buffer (20 mM
ris with 5 mM MgCL2.6H2O, pH 7.4 plus 2 mg/ml BSA) and

nitiated by the addition of 50 ml of either cAMP or cGMP to give a
otal reaction volume of 100 ml. [3H]-cAMP (Amersham Cat. No.
RK304 B70, 24.Ci/mmol) or [3H]-cGMP (Amersham Cat. No.
RK392 B37, 10.7 Ci/mmol) was mixed with the corresponding cold
yclic nucleotide to give a final concentration range of 1 mM–0.002
M. This was achieved by performing doubling dilutions across a 96
ell plate. Following a 40 min incubation at 30°C, the plates were
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mmediately centrifuged at 2000 rpm for 5 min and then counted on
opCount. Background levels for each cAMP concentration were
etermined using a Scintillation Counter. Average counts of tripli-
ate results for each assay were determined and the corresponding
ackground subtracted. Counts per min for each assay were con-
erted into pmol of cAMP hydrolysed per min per ml of enzyme and
lotted against cAMP concentration (mM). For inhibitor profiling a
oncentration range of 0.5–300 mM in 1% dimethyl sulphoxide for
ach inhibitor was used and cAMP concentration was kept constant
t 1/3 Km. The assay blank contained all reagents minus the enzyme.
alues for Km and IC50 were determined using the computer package
raFit4.

ESULTS

The identification of mouse PDE7B. PDE7B partial
DNA sequence was initially identified by bioinfor-
atic screening of the IMAGE EST database. Full-

ength sequencing revealed that IMAGE clone 1364394,
solated from mammary gland, contained an insert of
25 bp. Database searches using BLAST showed that
he DNA insert was most similar to PDE7A (40%) and
id not have a high level of homology to any known
DE, indicating that the clone encoded a fragment of a
ovel PDE. Further analysis of this sequence revealed
hat clone 1364394 was incomplete but it did contain a
utative ORF extending from an ATG initiator through
o residue 98 of the sequence.

Cloning, tissue distribution and sequence analysis of
he mouse and human PDE7B. To facilitate the iso-
ation of a full-length cDNA, the expression profile of
DE7B was determined in a range of mouse tissues
sing Northern hybridisation (Fig. 1). This identified a
ranscript of 5.5 kb which was particularly highly ex-
ressed in the mouse embryo at 13.5 days and in the
eart, brain and liver of the adult mouse. This tran-
cript is also present at low levels in 8.5, 10.5, 15.5 day

FIG. 1. Northern blot analysis of mouse PDE7B expression. Each
f 5.5 kb was highly expressed in mouse embryo day 13.5 (A), and in
-actin to show equal loading of RNA samples (data not shown).
188
mbryos and in skeletal muscle, kidney and lung of the
dult. A transcript was not detected in the spleen or
estis. Based on these data a 13.5 day embryo cDNA
ibrary (LTI) was used as a template to isolate the
ull-length sequence using a positive cDNA selection

FIG. 2. RNA master blot analysis of human PDE7B expression.
ot blot contains normalised loading of each poly(A)1 RNA from 50
ifferent human tissues. mRNA for human PDE7B was most highly
xpressed in caudate nucleus, putamen, and occipital lobe of the
rain, heart, liver, ovary, pituitary gland, kidney, small intestine,
nd thymus. Blots were stripped and reprobed with b-actin to show
qual loading of RNA samples (data not shown).

e of the two blots contains 2 mg of mouse poly(A)1 RNA. A transcript
lt heart, brain and liver (B). Blots were stripped and reprobed with
lan
adu



t
u
t
1
C
l
g
i
t
w
a
m
f
i

l
o
a
i
i
m
r
s
r
f
p
h

c
p
n
w
u
g
p
m

P
a
k
h
r
d
m
t
a
s
t
f
t
g
t
r

c

s
t
t
A

Vol. 272, No. 1, 2000 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS
echnique, GeneTrapper (LTI). This was achieved by
sing a PDE7B specific oligonucleotide designed using
he observed alignment between PDE7A2 and clone
364394. PCR carried out using primers specific for
lone 1364394, identified cDNAs that contained at

east the EST fragment. Restriction endonuclease di-
estion identified a number of clones containing an
nsert of 2725 bp and full sequence analysis showed
hat these clones encoded an ORF of 446 amino acids
ith a predicted molecular mass of 51.3 kDa. Further
nalysis of the region directly upstream to the start
ethionine identifies stop codons in all three reading

rames indicating the full N-terminal coding sequence
s present.

In parallel, the full-length human cDNA was iso-
ated by GeneTrapper using the same specific capture
ligonucleotide and a human foetal brain cDNA library
s template. A number of clones were isolated contain-
ng an insert of 2653 bp and full sequence analysis
dentified an ORF of 450 residues with a predicted

olecular mass of 51.8 kDa. Stop codons in all three
eading frames indicating the full N-terminal coding
equence is present, were identified in the region di-
ectly upstream to the start methionine. Using the
ull-length human cDNA an RNA master blot was
robed (Fig. 2). This identified that the mRNA for the
uman PDE7B is highly expressed in the caudate nu-

FIG. 3. Alignment of the amino acid sequence of mouse and huma
ite at serine 45 is shown in bold type. The two putative divalent cat
he catalytic domain. A “*” indicates identity, “:” indicates where one
he weaker groups is fully conserved (15). Mouse and human seque
J251858 and AJ251860, respectively.
189
leus, putamen and occipital lobe of the brain and
eripherally in the heart, ovary, pituitary gland, kid-
ey, liver, small intestine and thymus. Lower levels
ere observed in skeletal muscle, colon, bladder,
terus, prostate, stomach, adrenal gland, and thyroid
land. The transcript was not detected in testis, spleen,
ancreas, peripheral leukocytes, lymph node, bone
arrow, aorta or cerebellum.
Sequence comparison of the mouse and human

DE7B shows that they share 91% amino acid identity
nd both cDNAs contain a cAMP dependent protein
inase phosphorlation site at serine 45. The predicted
uman ORF is extended by 4 amino acids, this is the
esult of insertions at positions 427, 429–432 and the
eletion of a single amino acid at position 441 of the
ouse sequence (Fig. 3). A phylogenetic alignment of

he 230 amino acid catalytic domain of PDE7B (amino
cids 172–420) with representatives of other PDEs
hows that PDE7B has highest homology to and clus-
ers with PDE7A (70% identity) (Fig. 4). Further bioin-
ormatic analysis shows that this domain shares less
han 50% sequence identity with the equivalent re-
ions in the other nine known PDE sub-families and
hus confirms PDE7B’s designation as the second rep-
esentative of the PDE7 family.
The PDE7B sequence contains two putative divalent

ation binding motifs HXXXHX8–20D (amino acids 173–

DE7B. The single cAMP-dependent protein kinase phosphorylation
binding motifs are shown in italics. The grey boxed region outlines
the strong groups is fully conserved, and “.” indicates where one of
s have been deposited in the EMBL database with Accession Nos.
n P
ion
of

nce
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80, 213–270), which have been shown previously to be
ssential for hydrolytic activity (16, 17). This strongly
upports the hypothesis that PDE7B encodes a func-
ional phosphodiesterase enzyme.

Expression of mouse and human PDE7B in insect
ells. Full-length PDE7B was expressed using the
aculovirus expression system (LTI). A fusion protein
as generated containing an N-terminal 9 amino acid
LAG tag to facilitate detection and purification. West-
rn blotting of lysates made from the infected Sf-9 cells
howed a polypeptide with an apparent molecular
ass of ;52 kDa which is detected by an anti-FLAG

ntibody (data not shown). This is in agreement with
he 52 kDa predicted for FLAG-PDE7B. This polypep-
ide was not observed in mock transfected cells. In-
ected cell lysates exhibited 100 fold greater cAMP
ydrolysing activity than mock transfected cells show-

ng recombinant PDE7B to be catalytically active
gainst cAMP. This activity could be purified with anti-
LAG affinity gel indicating that cAMP hydrolysis was
pecifically associated with the FLAG-PDE7B fusion
rotein. FLAG affinity purified PDE7B was used for

FIG. 4. Radial phylogenetic tree. A radial phylogenetic tree for t
multiple alignment consisting of the human PDE catalytic dom

eighbour-joining method using Clustalw and Phylip packages (15)
190
inetic analysis. Coomassie staining of the purified
ractions showed the protein to be 80% pure.

Kinetic analysis of mouse and human PDE7B. To
etermine the Km of the enzyme, the rate of hydrolysis
f cAMP and cGMP was measured at a variety of
ubstrate concentrations using a diluted enzyme prep-
ration (as described in Experimental Procedures).
igure 5 shows the reaction velocity as a function of the
ubstrate concentration for mouse and human PDE7B.
oth enzymes exhibited standard Michaelis-Menton
inetics and showed a high affinity for cAMP with Km

alues of 0.1 and 0.2 mM, for mouse and human respec-
ively. Furthermore, PDE7B did not hydrolyse cGMP
.10 mM) under similar conditions of enzyme concen-
ration and incubation time. The effects of a variety of
tandard PDE inhibitors on PDE7B were examined.
C50 was defined as the concentration of inhibitor that
educed the rate of substrate turnover to 50% of the
ninhibited control level. Control reactions using en-
yme alone 61% DMSO showed that DMSO at this
oncentration had no effect on enzyme activity. Studies
arried out on mouse and human purified enzyme us-

PDE gene family that shows PDE7B to be most similar to PDE7A.
ns and a distance matrix of similarity scores as derived by the
he
ai

.
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ng a range of standard PDE inhibitors showed dipy-
idamole to be the most potent, IC50 values 0.51 and
.94 mM respectively, while IBMX was also active, IC50

alues 3.81 and 7.37 mM respectively. Zaprinast,
olipram, and milrinone were inactive up to 100 mM
Table I).

FIG. 5. Mouse and Human PDE7B kinetics. The plots show
eaction velocity in pmol/min/ml against cAMP concentration (mM).

m values are shown as mean 6 SEM (n 5 3 separate experiments).
etails of methodology are given under Experimental Procedures.

TAB

IC50 Values for Inhibitors of Mouse and Human

Inhibitor Selectivity (IC50)

Dipyridamole PDE5/6/8 (0.9/0.38/1.5 mM)
IBMX non-selective (2–50 mM)
Milrinone PDE3/4 (3.2 mM/19 mM)
Rolipram PDE4 (2.0 mM)
Zaprinast PDE5/6 (0.76 mM/0.15 mM)

Note. Compounds were tested between the ranges 0.5–300 mM. cAM
re shown as mean 6 SEM (n 5 3 experiments). Details of method
191
Multiple cyclic nucleotide phosphodiesterase fami-
ies provide the potential for complex regulation of
yclic nucleotide levels that, in turn, mediate signal
ransduction. Elucidation of all such phosphodiester-
ses will allow a greater understanding of their func-
ion in specific signalling pathways, their relevance to
isease pathology and, ultimately, their potential as
herapeutic targets.

We have cloned and characterised both the mouse
nd human PDE7B. These genes show high sequence
dentity (91%) by amino acid alignment, suggesting
hese are species orthologues. Like all mammalian
hosphodiesterases sequenced to date, PDE7B con-
ains a conserved catalytic domain sequence of approx-
mately 270 amino acids in the C-terminal half of the
rotein that is known to be essential for catalytic ac-
ivity. This segment exhibits 70% sequence identity to
DE7A and 33–46% sequence identity to the corre-
ponding domains of the other known PDEs. Further-
ore, the putative N-terminal regulatory domain of
DE7B contains a phosphorylation site as predicted by
he PROSITE program (18) (Fig. 3). This phosphoryla-
ion site is conserved across the PDE7 family and al-
hough the significance of this observation has not been
ested, it may provide the potential for allosteric regu-
ation (19). This, together with the sequence analysis,
onfirms PDE7B as a new member of the PDE7 family.
Northern blot studies show the presence of a 5.5 kb
RNA transcript in a variety of tissues. Interestingly,

he tissue distribution is largely conserved between
ouse and human, suggesting the physiological role of
DE7B may also be conserved. We have observed a
ize difference between the mRNA transcript and the
loned cDNA (;2.5 kb). Sequence analysis has shown
he cDNAs to encode a full-length polypeptide, there-
ore, the most likely explanation for the observed dif-
erence in size is the presence of an extended 39 un-
ranslated region. This suggestion is supported by the
bservation that neither the mouse nor human cDNAs
ontain a classical polyadenylation signal in the 39
TR (20).

I

DE7B by a Range of Standard PDE Inhibitors

IC50 for murine
PDE7B (mM)

IC50 for human
PDE7B (mM)

0.51 6 0.06 1.94 6 0.26
3.81 6 0.42 7.37 6 0.89

.100 .100

.100 .100

.100 .100

oncentration was kept constant at 1
3 Km for each enzyme. IC50 values

y are given under Experimental Procedures.
P

P c
olog
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ein to be comparable to PDE7A; both are cAMP spe-
ific hydrolysing enzymes with a high affinity for cAMP
21). Sensitivity to the PDE inhibitors dipyridamole
nd IBMX has been demonstrated, whilst no signifi-
ant inhibition by a number of other standard PDE
nhibitors was observed. The compound which showed
he greatest inhibition of PDE7B was dipyridamole
IC50 values 0.51 and 1.94 mM for mouse and human
espectively). This inhibitor is generally considered to
e relatively specific for cGMP selective PDEs, how-
ver, others have shown that this compound inhibits
AMP selective PDEs (7) and we have now shown that
t is a relatively potent inhibitor of PDE7B. In future,
his inhibitor should be considered as non-selective.
urthermore, PDE7B has been shown to demonstrate
unique inhibitor profile compared to PDE7A and

uch differences would be favourable for the discov-
ry of substrate competitive inhibitors specific for
DE7B (22).
In summary we have identified a novel mouse and

uman PDE with high specificity for cAMP. Sequence
nalysis, kinetic and inhibitor profiles confirm its des-
gnation as a new member of the PDE7 family, PDE7B.
he biological role of PDE7B is not well established,
ut selective PDE7B inhibitors may be useful in better
efining which cAMP driven process is regulated by
his enzyme.
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