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The disclosed PDE4 was identified as a novel target for identifying
compounds for therapy of atherosclerosis, preferably of Peripheral Arterial Occlusive
Disease (PAOD), or of restenosis. As shown in Figures 7 and 8, the PDE4 inhibitor
cilomilast improved walking capacity in a rat model for PAOD. In a preferred
embodiment, the novel target is PDEAD, in an even more preferred embodiment, the
novel target is PDE4D5 (Seq ID I\{o. 4 and the homologues from other species) or
PDEAD? (SeqID No. 1 to 3 and homologues from other species). In a most preferred
embodiment, the novel target is PDE4D7. As shown in Figures 1 and 4, PDE4D5 and



PDE4AD7 (Seq ID No. 1 to 3 and honol ogues from ot her
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Disclosed herein is a novel process for identifying and obtaining a
compound for therapy of atherosclerosis, said process comprising measuring the
activation or inhibition of the phosphodiesterase activity of PDE4, preferably PDE4D,
more preferably of PDE4D5 or PDE4D7, most preferably PDE4D7, and a compound
identified by said process. Most preferably, said compound is an inhibitor of PDE4,
preferably PDE4D, more preferably of PDE4DS or PDEAD7. Most preferably, said
compound is an inhibitor of PDEAD?. Procedures to measure phosphodiesterase activity
are well known in the art. One non-limiting example for such an assay is described in the
examples. The identification of compounds for therapy of atherosclerosis, preferably of
Peripheral Arterial Occlusive Disease, or of restenosis may also involve administration of
compounds ;uspected to inhibit PDE4, preferably PDE4D, more preferably PDE4D5 or



preferably PDEAD, nore preferably of PDE4D5 or PDEA4D?.
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The phrase "pharmaceutically acceptable" is employed herein to refer to those
compognds, materials, compositions, and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of human beings and
animals without excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio.

As used herein, “pharmaceutically acceptable salts” refer to derivaﬁves of the
identified agents wherein the parent agent is modified by making acid or base salts
thereof. Examples of pharmaceutically acceptable salts include,
tineral or organic acid salts of basic residues such as amines; alkali or organic salts of
acidic residues such as carboxylic acids; and the like, The pharmaceutically acceptable
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Antisense oligonucleotides of about 15 to 25 nucleic acid bases are typically
preferred as such are easily synthesized and are capable of producing the desired
inhibitory effect. Molecular analogs of antisense oligonucleotides may also be used for

this purpose and can have added advantages such as stability, distribution, or limited
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intracel lular delivery using a reconbi nant vector.
Anti sense ol i gonucl eoti des of about 15 to 25 nucleic
acid bases are typically preferred as such are easily
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inhibits neointima formation in this model,

Thus, disclosed herein is a method of treatment of .
atherosclerosis, pi'eferably of Peripheral Arterial Occlusive Disease, or of restenosis
comprising administering an activator or inhibitor of PDE4, preferably PDE4D, more
preferably of PDE4DS5 or PDEAD7 to a subject suffering of atherosclerosis, pfeferably
Peripheral Arterial Occlusive Disease, or restenosis. In a most preferred embodiment, an
inhibitor of PDE4, preferably PDE4D, more preferably of PDE4D5 or PDE4AD7, most
preferably of PDE4D?7 is administere&. Thus, disclosed herein is the use of an
~activator or inhibitor of PDE4, preferably PDE4D, more preferably PDE4DS or



These and ot her uses of antisense nethods to inhibit

t heyd foYhdpf9 translation of genes are well known in

the art. See, e.g., Mrcus-Sakura (1988) Anal. PCT/EP2004/003739
Bi ochem . 172:289. Inhibition of PDE4, preferably
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carotid artery balloon injury is a well accepted

technology to study the proliferative events in

arteries. It was originally used to help the analysis

of the smooth nuscle cell proliferative conponent of
‘atherosclerosis, but recently was al so used as a

nodel of restenosis after angioplasty. The SMC

- r eslinofidesctiptiorbfehy fikgresi M | ar in fenoral and carotid
arteries. Since it 1s technically nmuch easier and
experinentally nmuch nore reproduci ble the nodel was

applied to the carotid artery. By all neans it is

in&ended to serve as nodel of a hall mark of

Pert8¥elal Arterial Occlusive Disease PAOD which is
atherosclerosis in fenoral arteries. As shown in Table
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restenosis. In a nost preferred enbodi nent, an

i nhi bitor of PDE4, preferably PDE4D, nore preferably

of ..PDE4D5 or PDE4D7, nost preferably of PDE4D7 is

adi$HF2i ered. Thus, disclosed herein is the use of an

A: Cross-reactivity human and rat PDE4D5 N-

terminus: human and .
58.85% identical. an and rat PDEADS are

B: The comparisons between UCRI, UCR2 and the catalytic domains of the PDE4

subfamilies A, B, Cand D show that the UCRs are about as well-

domain, = conserved as the catalytic

Figure 3:



activator or inhibitor of PDE4, preferably PDE4D, nore
preferably PDE4D5 or WD 2004/ 090157 PCT/ EP2004/ 003739

-7 PDEAD7 for the preparation of a medicanment for the
treatment of atherosclerosis, restenosis or,
SYRIYRBI), Peripheral Arterial Occlusive Di BEHER2004(43739
a most preferred enbodi ment, &t inhibitor of PDE4,

Preferably. PDEAD, re bl y of PDE4D5 or
PDéffﬁs/fea?%gY Eg?’%‘f’é%%ﬂ?‘?%ﬁ%4m, is used. Also

di scl osed herein are conpounds, processes, uses and
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Brief description o fidgures: Figure 1. (a) The

cat heter injured carotid sanples are shown on top.
a "éfF‘i“V,ratﬁ’%@a% 80 kDa protein is detected with the

affinitypurified anti-PDE4D7 rabbit pol ycl onal

5antat-paahye: IROEAD7 was neither detected in the

non-injured right carotid ((a) bottom nor in the
control carotids fromuntreated animals (b),

i ndicating a strong induction of PDE4D7 expression as
a gonsequence of balloon catheter injury. Figure 2: A
Cro8¥¢feactivity human and rat PDE4D5 N-term nus:
human and rat PDE4D5 are 98.85%identical. B: The

C P4 Seamd P TR DR epredsionlin balloRR-igjntkdtritearaidal yti c

domai ns of the PDE4 subfamlies A, B, C and D show

t Naked ﬂﬁ?):ma ﬁ{deinﬁlkﬁ_g,%]l@(ﬁl— Ld, %ﬁgggﬁg% pB& Balloon inury

catalytic domain. Figure 3:

. PCT/ EP /00373 -8 sSS r.eactiyity hunman-rat-nouse
. 10 P%ﬁﬁ%&&%\deﬁa, right carotis m?mjur’ed, control), 3 days

Lane 7: media and intima, balloon-injured, left carotid, 14 d post injury
Lane 8: right carotid, non-injured, control, 14 days
Lanes 9,10: media and intima, balloon-injured, left carotid, 7 days post injury

Lanes 11,12: right carotid, non-injured, 7 days

15.

20

Figure 5:

- Rolipram inhibition. Phosphodiesterase activity of the PDE4D core construct (DC) can
be inhibited by Rolipram. The IC50 of DC phosphodiesterase activity by Rolipram

inhibition was 0.34+/- 0.06 uM.

Figure 6:

Effect of PDE4 inhibitor Cilomilast on Walking Capacity in the Lauric Acid model:
Animals were selected according to their ability to walk on the treadmill and matched in
4 groups. The PDE3 inhibitor Cilostazol was used as a positive control.



@BCA05: nmouse PDE4AD7 (Seq I D No. 1); (BCHO4: rat
PDE4AD7 (Seq ID No. 2); @IVD2: human PDE4D7 (Seq ID
No. 3) human-rat: 96.8 % 5 rat-nouse: 98.8 % Figure
4: PDEADS and PDE4D7 expression in balloon-injured rat
VO BYST anes 1, 2,3: Media and intimm, PCT/EP2004/005739
bal | oon-injured, left carotid, “3 days post ball oon
inury 10 Lanes 4,5,6: Media, right carotis
(uninjured, control), 3 days Lane 7: nedia and intima,
bal l oon-injured, left carotid, 14 d post injury Lane
8:Figyrght carotid, non-injured, control, 14 days Lanes
9,10: nmedia and intima, balloon-injured, left carotid,
7 BiRyof POSH inHibitryon Gabadiidin the YAtri€A6Q i ddlel: Maximal

nons.i.nj ured, 7 days . Fi.gure 5. Rolipraminhibition.

Pﬁ‘i)"gﬂﬁ%@f‘t&%"{eé@ég’gﬁl& MG OPTRE: PDEAD core construct
(DC) can be inhibited by Rolipram The |IC50 of DC

5 phosphodi esterase activity by Rolipram inhibition was
0.34+41- 0.06 W 20 Figure 6: Effect of PDE4 inhibitor
Gﬁé@mg:ast on-Wal ki ng Capacity in the Lauric Acid
nodel :  Aninals were selected according to their

abi ity to | k. on.the dm. | a tched in 4 s
oot agtnd ki3 e bR ERaRbyos Sl Caty tn gl auric Acd
postizbedeb control. WO 2004/ 090157 PCT/ EP2004/ 003739

-9- Figure 7: Effect of PDE4 inhibitors on Wl king
Capacity in the Lauric Acid nodel: Maximal wal ki ng

di stance was neasured in weekly intervals.

0 Figure 9

Effect of PDE4 inhibitors on Body Weight in the Lauric Acid rat model.

Figure 10:

Side effects of PDE4 inhibitor in the lauric acid rat model: Abnormal Stool/Diarrhea.
15

Figure 11:

PK analysis of lauric acid experiment: Plasmalevels of PDE4 inhibitor after oral dosing.

Examples

20 PDE4D5 and PDE4D7 expression in injured rat carotid arteries

Animal surgery

Male (300 - 400g) Wistar Kyoto Rats (RoRo) were obtained from BRL
CH-Fillinsdorf. The animals were anaesthetized with 5mg/kg Xylazine (Rhompun,
25 Bayer, FRG) and 50mg/kg Ketamin (Ketasol 100, Graeub, CH) i.p. The left carotid was
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5 Figure 8: Individual results of the effects of PDE4
i nhibitor on Wal king Capacity in the Lauric Acid rat
nodel . to Figure 9: Effect of PDE4 inhibitors on Body

%% in,the Lauric Acid rat nodel. Figure 10: Side
tYEYY PDE4 inhibitor in the |auric aci dPFEEF2004/003739

rmdel Abnormal Stool/Diarrhea”” 15 Figure 11: PK
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(Rhonpun, 25 Bayer, FRG and 50ng/ kg Ketam n (Ketasol
100, Graeub, CH) i.p. The left carotid was WD

2004/ 090157 PCTI EP2004/ 003739 -10 exposed at the

bi £ i.on and a 2F enbol ectony cat heter (Edwards
a:gloygrugﬂgw Bs, USA) was. inserted. The inflated balloon
was pul | ed through the conmmon carotid artery three
tinmes. GAFeeksPosEifIR Qﬁtanwé%\wr@fﬁaafsﬂzeﬁéede%@ééﬂkémﬂlanl v.

Eaﬁvt@fd_oﬁe @ab@s’tﬁfeﬁtb% Witse Hold %@ﬁhf&ﬁﬁ a.ret ebﬁse@%ﬂﬁioﬁi PBS via
e in pairs. CO an er ad
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, rats are USE
removed by sliding movements of the forceps. The carotids consist now only of smooth

muscle cell tissue. At this stage the carotids were shock frozen in liquid nitrogen, pooled

- and stored at —80 degrees Celsius.

Experimental groups

4 experimental groups were pooled:

1. 11 balloon injured carotids 6 weeks post ballooning
2. 11 contralateral uninjured carotid arteries

3. 12left carotids of unmanipulated rats

4. 12 contralateral right carotids form unmanipulated rats

Antibodies

An anti-peptide antibody was generated based on the specific sequence in human
PDE4D7 (H,N-CADLKSESENIQRPTS-CONH,). This antibody was purified using the
column-bound synthetic peptide for affinity chromatography. The specificity of this
antibody was tested by Western blotting using recombinant preparations of human PDE
4D3, PDE4DS5, PDE4156, PDE4D7, PDE4DS as samples. The antibody exclusively



a catheter placed in the aortic arch to flush out the

bl ood, and the carotid arteries to harvested. The
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BioRad protein assay.

Two-Dimensional Polyacrylamide Gel Electrophoresis

20 Immobilized pH gradient strips (11cm, pH 4 — 7, Amersham Biosciences, Little
Chalfont, England) were re-swollen in 7 M urea, 2 M thiourea, CHAPS, 0.4% (w/v),
Dithioerythritol, 0.5% (v/v) ampholytes for 6 h, and placed into a Protean IEF cell cup
loading tray (BioRad, Hercules, CA). Equal protein amounts (0.5 mg) of the samples
were loaded into the cups and isoelectric focusing was performed using the following

25 protocol: 250 'V, 2h; gradual increase to 2500 V over 8 h; 2500 V for 8 h. The strips were
equilibrated by two consecutive incubations in 6 M urea, 50 mM Tris-HC}, pH 7.5, 30%
(viv) glycerol, 2% (w/v) SDS, 30 mM Dithioerythritol, and in 6 M urea, 50 mM Tris-

-HCl, pH 7.5, 30% (v/v) glycerol, 2% (w/v) SDS, 136 mM Thioacetamide for 15 min each.
The equilibrated s.trips were placed into the IEF well of a Criterion 4-15% gels. SDS-

30 polyacrylamide electrophoresis and blotting to nitrocellulose membranes (BioRad) was

performed according to the gel manufacturer’s recommendations. A molecular weight

marker (Magic Marker, Invitrogen) was included for molecular weight estimation.



of human and rat PDE4D5, as shown in Figure 2.
Preparation of sanples for Two- D nensi onal
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Plasmalevels were determined at the end of the experiment using LCMSMS.

Results following balloon catheter injury {see under animal sur above):

As shown in Table 1, rolipram inhibited neointima formation in balloon catheter
injured rat carotid arteries significantly at 0.8 and 8mg/kg/day iv. To confirm the results,
the higher dose was repeated in an independent experiment with a new set of rats (exp 2).
At the end of the experiment still 209 of the original volume is present in the pumps due
to the slower pumprate of a PEG 400 solution rather than water. Thus, the plasma levels
determined at the end of the experiment reflect steady state exposure. It is interesting to



The bl ots were bl ocked with 5% non-fat dry mlk in TBS
W th shaki ng overnight at 4C. After washing, 100

ng/m of the affinity-purified anti-PDE4D7 anti body in
ITBS + 5 0.1% (v/v) Tween 20 was added and the blots
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Cloning of the PDEAD isoforms 5 and 7 and the core construct

Core construct:

A cDNA encoding the core fragment that is common for all the PDE4D isoforms 3-

20 8 starting with the amino acid sequence FDV carboxyterminal to the LF1 splice site was

generated by PCR using a 5' oligonucleotide with a Hindlll cloning site

(gatgaattcaagctttttgatgtggacaatggeaca) introducing two additional amino acid (K and L)

in front of the FDV sequence. At the 3’ end a set of primers was used that either

generated the native sequence (gtgatatctcéttatcacgtgtcaggagaacgatcatctatgaca) ‘or added a

25 sequence encoding 6xHis residues {gtgatatctcattatcaa

tgggatggtyatggtgcgtgtcaggagaacgatcatctatgac) to  enable rapid purification of the

recombinant proteins. The cDNA encoding the core construct was cloned as a EcoRI-
EcoRV fragment into the expression vector pENTRTMla (GIBCO/BRL)



-13 note that plasma |levels are well within the
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ehidR &Wsldoﬁ@fsﬁhﬂﬁem@nﬂ%d&ﬁkti@ﬁ ehi}ﬁxe@@ﬁﬂf@r EcoRI and
I S e.core
oot ncoroR it P Bieline gorme Disrdtbim sErii DA fyegnents

5 C owere fuskdto tht tort benstPDE4Eves@iviy the HahdIR GitSingbdudingygyo additional

a i nal
AR B o aR B RRCRR O EEARl B
olaegtmmamgeum@eexwesstpna H ndl Il Boning site
(gatgaattcaagctttttgat gt ggacaat ggcaca) introducing two
additional amno acid (Kand L) in front of the FDV
sequence. At the 3' end a set of priners was used that

addéd a 25 sequence encodlng 6xHi s reS|dues
10( gt gatlhe sDbHystweere daned into the pFASTBACI vector (Life Technologies. Inc) for
t agpRtad $tagtocdls g&ﬁaa&agﬁm%t&&tz CLARBAG) by Ose&lﬁb@n@ﬂng After

raptd purification of the "reconbi nant_ praqteins.
c BRIRIEHR BN e baeHevigls serame thepysified wigd Phids Here ransformed

EGOR the heeB\elly. 3BNRNE wel Qlthie @£RPIEESTOIMAEBh (B10Wh1ttaker)

PR S (4153 ST Lalt st Wir 10010 were gencrated with 2 iter o153 10° pfiu/il.

15 For large scale production of the isoforms 1-24 L fermentations of Sf9 cells were infected
with a MOI of 1.

In one example, the 6xHis tagged PDEAD polypeptides DC, D5 and D7 were-
produced in Sf9 cells in 1L spinner flasks using SF1 medium in the absence of serum.

20 Infected cells were harvested 3 days after infection with the recombinant baculoviruses.

In another example, the PDE4D core construct DC was produced in a 24 L Airlifter
Fermenter with 15 L medium (SF1 with 0% serum), 0.15 L lipids and 9 L S cells.
During the entire fermentation procedure the cells were cultured at pH 6.2, 27.0+/- 0.2°C

25 and a pO; of 30.0+/- 0.5 %. Cells were grown for 3 days. The cell number at infection was
2.3x10° cells/ml. Cells were infected with 450 ml recombinant baculovirus. Cells were
harvested at 68h post infection and the cell pellet as well as the cconcentrated.supernatant

stored at -80°C until further processing.

30 Purification of 6xHis tagged PDEAD isoforms



I sof orns (except core construct): The DNA fragnents
encodi ng the isoformspecific N-termni were generated
usi ng synthetic oligonucleotides with termn nal
ri n enzynme sites for EcoRl and Hindl|]|
R’ﬁ&%o%‘%’?’g?ed for directional cloning. These FSHERRPHY003739
specific DNA fragments 5 were-flased to the core
const r yct s quer}ce Vi he. H ndl 1l site introducin
fwo. adtl SIBHAM 1 e s brefbr eI eI AP g Ve R o, were
| nteagperided of ideli@ STInbSEAMEEPEFH VJS[Tﬂm oyt NOKA 10 mM imidazole, 1

PORYEPT 1oRaPlsk et W SRS Buo BATHBIAR il i apipail ble
10"cFtmplet=DRIRS Aviiesel Rotloddpenimgef tdﬂeWpr@ﬁBA@ng ofa 50 ml

5( L f)&czﬁgﬁggén% d {H%%nfogéneo@sxtﬁﬁcﬁﬁé Wsncehﬂl ué%& ?&-tl hour at

S an conf-l r med enci n

ro
RFTR00 3aad 7t bnspion T BT 6 4 £ofer B0 NGB EheuREAepHE Atrated

p Ui.:hhﬁdgﬁ%f%ﬂef ailﬂf Phére siﬁ@&ﬁll ) mrqgmtmg ?z&rtérﬁfs_ﬁ%rﬁ%nﬂrhg& €lien
ce Cc S mere cu ured _a LN nedi
P@i\m N agarges, at@ dplgping After eQEiBRTRLOYHS0 mM

St HERES p¥& rifS gﬁhﬁmiﬂﬂ 10 rhM imridazéle,rproteintwas xlufed Svighf alirrehr 30 ml

oS Lo BB L LA i o

a WMHmpﬂom@m enayzedhint Goontdssie 2irkdSPSRP4EE wermpbled and stored
'DO#nyﬂ%ﬁ RL.igdes. rﬂP%Pas A u%a@?se Hlefial sngé&Cfﬁldev‘e dFtert ®DEID

| Spi nne ng SF1 lumin thé absence
of IS@GTHG piepamation W wderdd Ptf'éfFfl%f%‘i@t%PmTt ofgpofpraggy s
after infection with the reconbi nant bacul oviruses. In
anot her exanpl e, the PDE4D core construct DC was
produced ina?24 L Airlifter Fernmenter with 15 L

le B g vi‘ltlegmo} s%)a by DQSO%O? ks lipids and 9 L Sf9

tion procedure the

cell's were cultured at 2,27.04/- 0.2C 25 and . a
pQz ofRelgiveegncengrations ofy cbngﬂEA asrese gpuld isofprmapigparationppyere
CelstimBiea B SDSLPACH, dl %uiﬁ@&mo@n@ $8i&fofik blepérationsGRld gpplied to

were (.nfected w t ant cu, irus. . .
O fradicgeal (iri2oh Nibige Inprgies U SRl ogbriedh B o stained
C qidlyaﬁ@lalnﬁﬂe @wwﬁhiagaﬁbyt hadddmagiag Symhe@pﬁ‘mb d¢msinienoffPDE4D

20 E,U%n?f vg%te tﬁgr%cifél W Sthécmpoeﬂ %ﬁ%}%sa%id%&dblig 8%nain software

25

30

200THI8RES yverami Eﬁ!z@tamlcaz@g 7Z8be U.S. National Institutes of Health and
available on the Internet at http://rsb.info.nih.gov/nih-image/). The integrated arbitrary

units per PDE4D band as returned by the software reflect the relative PDE4D
concentrations within the original pools. Identities of PDE4D and tubulin bands had
been verified by independent SDS-PAGE, excision of corresponding bands, trypsin
cleavage and identification of tryptic peptides by MALDI-MS.

Activities of equal volume amounts of 10°-fold diluted purified isoforms were
determined by use of a commercial radioactive phosphodiesterase assay {cAMP-
dependent phosphodiesterase [*H] assay; Amersham Pharmacia Biotech), following the
instructions of the manufacturer. The obtained arbitrary activity units reflect the relative

PDEAD activities within the original pools.

Relative specific activities of PDE4D isoforms were calculated by dividing relative

activity values by relative concentration values.



-15 Sf9 cells from1l liter culture broth,

overexpressing the respective isoform were

resuspended onice in 50 mM 50 mM HEPES pH 7.8, 300 ni
Cl 10 nMimdazole, 1 nMDTT, supplenmented wth

HP&P%&%@ST nhi bitors (one protease inhibitor RJERRUH003739

tabl et “conplete, EDTA-free":1%Roche). Opening of

.cells was perforned by use of a 50 nil 5 Dounce

honogeni zat or and t he honpbgeneous m xture was
centrrfuged for 1 hour at 70" OOO g and 4C (Kontron
Y e s f it i ] %3

f||trated through afllter vvlth a pore Si ze ofl 2 kM

(M Ni $A[fof NeATT Qb dabisie @Qﬁéﬁqwfr}r Jrgtﬁﬂl w@@r@l&dt&ﬁnﬁd)a Shperose
6 Ni - NTA agar ose coI urm at

eo}a PF BYCRISIO8§O %QEﬁﬂesrsbaw ?h%}mageélthkggyﬂlbrated

5 1QvitH\oi xﬂMdBZsHCE FHIH.TQH@O AMESCId.5hevd Mdihata flowQeiof 89 ml/rmn
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rom 10 t da Iernthes
ot 8 SRt P rreat e AL SPEERA-S B g o g,
amalhlgrnrsalhabeyw@aohmmemplaﬁmemsSDS- PAGE were pool ed and
stored frozen at -80C. Fresh N -NTA agarose nateri al
was used for every different PDE4AD isoform
preparation in order to prevent cross contam nation of
|sofqrrrB 15 Sp CIfIC ct|V|t|es of .6xH s tagged PDE4D
i & IR EERIFIBEESHESEGE Y- NTA agar ose
pur i f| ed [ soform pr epar at i ons were estimted by
SDS— PAGEEMAE'qE&IAssap fasresed rfonthe slewfminstidroonphosgpelicstierasnsc tivity.

nV| %n gﬂ%&? ¥ a%mg ectﬂr?gé rg r%ié:étfu;& %l;ﬁch P omaej oz 7 was measured

spansréhf %&sp Me@@e deday Kats(Maletylag Disyices)-\2 rdexﬁ PDE4DS5 or 7
| GRYDRED T @MtriR }HQJf cﬂmsot& b ﬁﬁarQBmPQEétB@& mm;sand 1 pl of

wer e ntegrated usrn nt osh
RSt SoLSRAF RATEiSt Y asud Sbaigy #mgon a & Vi pf Bipding Solution
( @ﬁwelean@dthaumt daﬂthLbeSds Naxited n3LO) Wetk IaHﬂ&d@&n@fthé'lﬁaal:ﬁdh mixture

| b| t
RO o8 F R B GobPHENERIGense PYResfing of G damples was
anisagurakin a Rackdrd BpsrieiRpEaEBob aril HE using awanaghissjort filter a Polarizer
5955 :ﬁﬂ;{l ér?gllrc?tg{lorf ﬁﬁe ﬁ}.l&tekc\ég)elir?t / tﬁﬁg&&%@é&%&ah&%ﬁo&estﬂase

ori
teramtrﬁ BeriI2E aorzsoeﬁérelﬁt ves detgrminedyusing Rolipreae Ay inhibitor, and

SEEnPOEAD exeicsh@dcfh 36apm@spondi ng bands, trypsin
cl eavage and identification of tryptic pepti des by

MALDI - M5, Activities of equal volunme anmounts of
106-fold diluted purified i sofornms were

* Rat Lauric Acid model for PAQD (Kawarmura et al., 1985, Arzneimittelforsohung
35/7A):1154-1156)

a

Rats were injected intra-arterially with 75ug of Lauric acid in 10al of pure ethanol.
The injection site at the proximal femoral artery was closed with histo-acryl. The wound
was closed and the animal allowed to recover. Rats had been trained to walk on a
treadmill prior to LA injection as indicated in Fig 6. Drugs were applied by gavage as
indicated. The treatment causes inflammation in small vessels, which can lead to PAOD.
Rats were forced to exercise on the treadmil! at 25m/min and 4.5% slope until-they
fatigued. Fatigue was defined as the time needed until a total of 5 small electric stimuli

have been cumulatively applied as re-enforcement for the rat to run on the treadmill.



determ ned by use of a commercial radioactive
phosphodi est erase assay (cAMP- dependent

phosphodi est erase [ 3H assay; Anersham Phar maci a

Biotec@{ followi ng the. 30 instructions of the

wa ¥ er. The obtained ar bpt rary activi tPfT(ﬁW"("éf”“””
reflect the relative PDE4AD actiivities within the

original pools. Relative specific activities of PDE4D
isoforms were cal cul ated by dividing relative

act i viThy PbdHuiebibbyr cibinatastywac cnopandd @t the PDES inbbitos\Qilostazol.

qufystg?oq ]1? lecﬁ)ic-gl Epztpegxéée%?%rggAODl&d%{gé ' tr@et:sl avsea positive control.

i nves Fon by size exé
C Iﬂﬂlmalasighw%cq(@ﬁ@t ﬁﬁcacy of cdnnpah?ﬂAo é:geatmb(ﬁngj Mfi ed
i sof orm preparation was injected into a Superose 12
si ze excl usion colum (type PC3.2/30; Anmersham
Phar ndbis gxBirotestinylicatesyihit 4 RIpkd iatlibBonsian B0 verivilKimgsidQGince in a
p NaCl, 0.5 nM MCl2 at a flow rate of
tzﬁ%?képgAgyA4C Chronatograns were recorded at 278
nn1 Starting fromthe elution volune, the colum
eluate was collected as 50 |d fractions. Activity
assay and inhibition of phosphodi esterase activity 10
An | MAP FP- Assay was used for the determ nation of
phosphodi esterase activity. The phosphodi esterase
activity of the core contruct and PDE4D3, 5 or 7 was
nmeasured using the HEFP Phosphodi esterase Assay Kit
(Mol ecul ar Devices). 2 | of PDE4D5 or 7 or PDE4D core
~construct, 2 pl of cAWP (to a final concentration of
40 nM and 1 [d of . test substance or carrier were
i ncubated for 45 min on a shaker. 121 | of Binding
Solution 15 provided by the kit (with beads dil uted
1: 320) were added, and the reaction m xture incubated
on a shaker for 2 hours. Fluorescence polarisation of
the sanples was neasured in a Packard Bi oSci ence
Fusi on a-FP HT using as an em ssion filter a Polarizer
535, and as an exci-tation filter, Fluorescein 485/ 20.
I nhi bition of the phosphodi esterase activity of the
PDE4D core construct was determ ned using Rolipram as
i nhibitor, and 20 using PDE4D core construct at 30
ng/m . Rat Lauric Acid nodel for PAOD (Kawanura et
al ., 1985, Arzneimttelforschung



35/ 7A): 1154-1156) Rats were i nj ect ed infra-arterially
with 75ug of Lauric acid in of pure ethanol. 25
The injection site at the p1’0XI rral fenoral artery was
~closed with histo-acryl. The wound was closed and the
-~ animal allowed to recover. Rats had been trained to
wal k on a treadmill prioflaims| A injection as
indicated in Fig 6. Drugs were applied by gavage as
|2g cated. The treatnent causes inflammation in small

%D%ﬁqﬂf Pentifyng 1 eompory! wigipnhibiteatherselerosis g7 wagnosis:

exerC| se on the treadm ||l at 25m m n and 4. 5% sl ope
un they 30 fatigued. Fati %ue was defined as the
2448 uﬁ?é’éalé‘alhmhﬁqei he PB4 15 8PE4Ds | | el ectric stimuli

have been cumnul atively applied as re-enforcenent for
the rat to run on the treadmll. W) 2004/090157
3. plhy pe b eaimbshegn the PPEFRGs BREADT oS08 ci | oni | ast
was conpared to the PDE3 inhibitor C | ostazol.
Cilostazol is used.in the treatnent for PAOD and thus
4. s dpgyuss ofain Lwhsreip the PEEAPASFDE4Y | oni | ast  showed
equi potent efficacy as conpared to Cilostazol (Fig.
7%. 5 Thi s experinment indicates that a PDE4 inhibitor
he pepppfoty bediinhg taids traeetn sal gompognd ipbibits Pedphemh@pterial
18celfdidl HBeasel. Use of PDE4 for identifying a conpound
whi ch inhibits atherosclerosis or restenosis. 2. The
use of claiml1l, wherein the PDE4 is PDE4D. 3. The use
6. Of rb&kdTro? 1Mﬁﬁﬁignanﬁhﬁwtﬁg%p cbSpSREAED Mo Bﬁﬁt@zmscle%&s or
The use of claim3 V\herelntheE’ DE4D i s
uEEeRssisg §3Ad oProessRiCABPSIG MEasufke rBe el tion < nﬁl@lﬁ’ﬁlﬂ’ﬂ Of the
| physpotiRstRasd ek pHEeri al - Goccl usive Disease. 6. A
process for identifying and obtaining a conpound for
t herapy of atherosclerosis or restenosis, said

7, pTﬁEﬁ%s&ﬁMﬁ%'%ﬁ@ﬁWE%s phespctivation or
i nhi'bition of the

8. The process of claim 7 wherein the PDE4D is PDE4DS5 or PDE4D7.

9. The process of claim8 wherein the PDE4D is PDE4D7.

10. The process of any one of claims 6 to 9, wherein a compound is obtained for the

treatment of Peripheral Arterial Occlusive Disease.



phosphodi esterase activity of PDE4. 7. The process of
claim®6, wherein said PDE4 i'8 PDE4D. 8. The process of
claim?7 wherein the PDE4D i s PDE4D5 or PDE4AD7. 9. The
cess o rein the PDE4D |s PDE4D7. 10. The
E é’é%cgssoé 5{%}1 e aa oplpigingg prpguRl fofkerapy rpf ptherosclerosis, or
C ol aideiE, safs ;ﬁ’@iﬁ:@] dﬂ)ﬂiﬂnﬁlﬁg rrfeﬁb@rmé the aktemif aﬂferoEﬁErbﬁb 6f Rbtenosis
Arterial ﬁb [a 19 11. A process fo
i EFPTPYFhY QSRS ?ﬂ”ﬁ@ls BRI e awma?l in which

at Aigk@sletosik 0ftcSienddis if BEkRNGHekein Hrr th PHABMS Said sample from said

conprising measuring the extent of athero cler05|s or
r phoreiBoningg tag, hf?graé‘{i‘“t‘%erﬁ Hith glcompipddhet 4 isageted to be an
f raetivatorsahipibeoalitraipaed from an ani mal in which
atherosclerosis or restenosis is induced, wherein
prior to obtaining said sanple fromsaid aninmal, said
1arThepkocka 81 &aian! 1adhteih $4i@ PRE4 W HDE4®. conpound that is
suspected to be an activator or inhibitor of PDE4.
12. The process of claim1l, wherein said PDE4 is
1P 04 Procdss of dhiér Rrvaeesisthe PDEMRISRIA DS PREADY.he PDE4AD
~is PDE4D5 or PDE4D7. 14. The process of claim 12
wherein the PDE4AD is PDE4D7. 15. The process of any
1D ike pfocesk af dBEmMUD vileredrdthe RDBARISPOHA®7CONPound is for
the therapy of Peripheral Arterial OCcclusive D sease.
16. Use of a conpound identified by the process of any
1501Mhe focess @f By netd@ cllbmd OF tof 1I¢ whiAPRE edrhdindfs far the therapy of
nEpLé%nint for Hhe treat nent of atherosclerosis,
r STRNEL fAgera] Peclygive Dis@sert ¢l ai m 16, wherein said
compound i s used for the preparation of a medi cament
for the treatnent of Peripheral Arterial Occlusive
D sease. WD 2004/090157 1' CT/ EP2004/ 003739 1/22
1@H@dmcmh@ﬁhmeﬁﬁﬂ&%ﬁhemﬁcfe@mmadyaoﬂ%oa;ﬂwaaﬁ@ 6 B 15 for the

<120> PDEA4D in. at her.oscl er osi
preparation of a medicament for the treatment of atherosclerosis, restenosis.

-17. The use of claim 16, wherein said compound is used for the preparation of a medicament

for the treatment of Peripheral Arterial Occlusive Disease.
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<130> Case 21729 <160> 4 <170> Patentln version 3.1
<210> 1 10 <211> 747 <212> PRT <213> Mus nuscul us
<220> <221> nouse PDE4AD7 15 <222> (1)..(747) <223>
<400> 1 Met G u Arg Asn Thr Cys Asp Val Leu Ser
WP Wa Ser 15 10 15 20 o G TRECEABMES
Ser Cys Asn Asp Qu Qu 8ProPheArgGly202530
Met Qu Pro Tyr Leu Val Arg Arg Leu Ser Ser Arg Ser

Ile An Leu 35 40 45 Pro Pro Leu Ala Phe Arg G n Leu
GQu @n Thr Asp Leu Arg Ser Au 25 50 55 60 Ser Qu

ASEQUENCEILESTANG Pro Thr Ser Leu Pro Leu Lys Ile Leu
Pro 65 70 75 80 WD 2004/ 090157 PCT/ EP2004/ 003739
2/22 Leu Ile Ala Val Thr Ser Ala Asp Ser Thr Ay Phe

AspioValr ASPsehisth-1.8RoE 89 Gy Thr Ser Ala Gy Arg Ser
Pro Leu Asp Pro Met Thr Sex Pro Ay

<120> PDE@D in atherosclerosis
<130> Case 21729

<160> 4
<170> PatentIn version 3.1

«<210> 1
<211> 747
<212> PRT
<213> Mus musculus
<220>
<221> mouse PDE4D7
<222> (1)..(747)
<223>
<400> 1
Met Glu Arg Asn Thr Cys Asp Val Leu Ser Arg Ser Lys Ser Ala Ser
1 5 10 15
Glu Glu Thr Leu His Ser Cys Asn Asp Glu Glu Asp Pro Phe Arg Gly
20 25 30
Met Glu Pro Tyr Leu Val Arg Arg Leu Ser Ser Arg Ser Ile Gln Leu
35 40 45
Pro Pro Leu Ala Phe Arg Gln Leu Glu Gln Thr Asp Leu Arg Ser Glu
50 55 60
Ser Glu Asn Ile Pro Arg Pro Thr Ser Leu Pro Leu Lys Xle Leu Pro

65 - 70 75 80
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100 105 110 5 Ser Gy Leu Ile Leu Gn Ala Asn Phe Val
Hs Ser n Arg Arg Gu 115 120 125 Ser Phe Leu Tyr

Arg Ser Asp Ser Asp Tyr Asp Leu Ser Pro Lys Ser r 130

140 Met Ser Arg Asn Ser Ser Ile Ala Ser /Elle
ﬂ{"sz"@’@?" p Asp Leu 10 1421 éso 155 160 |1 e VEPER}P4/003739
Pro Phe Ala @ n VaI LeuAI er Leu Arg Thr VaI Arg
165 170 175  Asn

AsEUAHY Al VRt 6”h§e5r"-‘rﬁ§z‘§ ﬁ?osi%%”hﬁﬁéy Pi‘% %ngaéef‘s‘bf*sn
Met Cys Asn G n Pro Ser Ile Asn Lys Ala Thr Ile_Thr
195 200 205 A §°Gu Al a Tyr an° Lys Leu Ala Se Au
Thr Leu Gu Ju_Leu Asp 210 215 220 Tr s Leu Asp
A FYLEY &% Aﬁﬁl{e‘rfgcﬁeﬁ B0 PR §oHREC SBF %e?rﬁﬁllzzs
230 235 240, G u Met Ala Ser Asn Lys Phe Lys Arg Met
Leu Asn Arg*® u Leu Thr 24%°250 255 His Lett%er Gu
Met Ser Arg Ser Ay Asn A n Val Ser u Tyr Ile 260
5 2etoRty Lo8 TEpeRinTHE HfoPYalehGE® (375 WP SeTi
Val Qu lle Pro Ser Pro 275 280 285 WD 2004/ 090157
PCT/ EP208%7 003739 3/22 ¥ A n Lys GnY¥%s Gn Lys

Lys Lys Arg Pro Met Ser An Ile Ser
Ser Phe Leu Tyr Arg Ser Asp Ser Asp Tyr Asp Leu Ser Pro Lys Ser

P
130 135 1490
Met Ser Arg Asn Ser Ser Ile Ala Ser Asp Ile His Gly Asp Asp Leu
145 150 155 : 160
Tle Val Thr Pro Phe Ala Gln val Leu Ala Sef Leu Arg Thr Val Arg
165 170 175
_Asn Asn Phe Ala Ala Leu Thr Asn Leu Gln Asp Arg Ala Pro Ser Lys
180 185 190
Arg Ser Pro Met Cys Asn Gln Pro Ser Ile Asn Lys Ala Thr Ile Thr
195 200 205
Glu Glu Ala Tyr Gln Lys Leu Ala Ser Glu Thr Leu Glu Glu Leu Asp
210 215 220
Trp Cys Leu Asp Gln Leu Glu Thr Leu Gln Thr Arg His Ser Val Ser
225 230 235 240
Glu Met Ala Ser Asn Lys Phe Lys Arg Met Leu Asn Arg Glu Leu Thr
245 250 255
His Leu Ser Glu Met Ser Arg Ser Gly Asn Gln Val Ser Glu Tyr Ile
280 265 270
Ser Asn Thr Phe Leu Asp Lys Gln His Glu Val Glu Ile Pro Ser Pro

275 280 285 .
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290 295 300 dy Val
Leu Thr Asn Ser Cys lle

Ay VaI

%}2

0 335

g Ile Ala Gu 34

Arg Pro Leu Thr Val

PrRAR R
390 é

d
NS B evaietPRe S SR ST 400 AR TP ety 360

Thr

G H rI‘YE e(%

rr Thr H s Val

Glu Asp HlsTr
400 15 Hs As

Lys Lys Leu Met Hi s Ser Ser Ser

Ile

B

Leu

305 310 315 320 5 Pro Arg Phe

Me

Leu Leu L

Lys. Thr Gn @ n G n Asp Val
Leu G u Asp Vval

2I—I| s Thr

T35
Hs Ala Asp Val

¥op Yo fero B, B

Leu Ala Lys GQu

Asn Lys Trp Ay Leu His
9’2 345 350 Leu SerP‘e‘i’?PZA%“/P“””

IIe Phe dn

Ala Tyr

405 410 415 Leu Ser Thr

I e

385

>Asn Ile His AR°Ala Asp Val Val
T o

425 430 Al a AIaIIe Phe Ala Ser Ala Ile H's Asp Val
20 435 440 448°ser Asn GIn Pﬁé

AS3pDHIS Pro Ay valt?

Leu

Ile Asn Thr Asn

Ala Val Gy Phe Lys

G u du Asn Cys?
485 490
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Glu

Thr

3B5

His
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Ala

Ser

Asn

465

Leu

u Ala Leu

Met Ty
5 1oiou P AIAYET Gar B CoupTn G ep VAL ik AA e £30
465 470 475 480 25 Leu Leu dn

Asp Ile Phe G A*%Asn Leu Thr Ly33
495 WD 2004/ 090157 PCT/ EP2004/ 003739 4/ 22

1ys

Glu Asp Val Asn Lys Trp Gly Leu His Val Phe Arg Ile aAla Glu

340

Ser Gly Asn Arg Pro

355

Arg Asp Leu Leu Lys

370

Tyr Leu Met Thr Leu

350

Asn Asn Ile His ala

405

Ser Thr Pro Ala Leu

420

Ala Ile Phe Ala Ser

435

Asn Gln Phe Leu Ile

450

Asp Ser Ser Val Leu

470

Leu Gln Glu Glu Asn
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Leu
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Ala
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Asn
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Cys
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ASp
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Asn

Asp

345

Val

Lys

His
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Asn
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His
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Ser
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Leu
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Ala

Asn
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Asp
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Leu
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Ile Phe
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His Val
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Glu Ile
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Pro Gly
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TYyTr
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480
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Gn Arg Gn Ser Leu Arg Lys Met Ala Ile Asp Ile Va
Leu Ala Thr - 500 505 510 Asp Met Ser Lys His Met Aso
Leu Leu Ala Asp Leu Lys Thr Met Val 515 520 525 5 du
Thr Lys Lys Val Thr Ser Ser Ay Val Leu Leu Leu As
%’ﬁ*’%’ 915530 535 540 Ser Arg 1l1e A n Val PGEP2844{03739
Asn Met Val Hs Cys Ala As “Leu 545 550 555 560 Ser
Asn Pro Thr Lys Pro Leu A n Leu Tyr Arg G n Trp. Thr
éﬁp &'a ‘@I]rei‘elyhgl

ASHR AT T8 885 1873 878 Y9tePiet? AFRF
Gn dy Asp Arg Qu Arg Gu Arg Ay 580 585 590 Met
Gulle Ser’®o Met Cys Asp’tys His Asn Al a®Ser Val
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PCT/ EP2004/ 003739 '
545 550 555 560
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625 630 ' 635 640
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Leu Ala Ser Leu Arg Thr Val Ar 165 170 175 Asn Asn
Phe Ala Ala Le@5Thr Asn Leif Cﬁ‘h Asp Arg Ala Pto Ser
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Ile val Thr Pro Phe ala Gln Val Leu Ala Ser Leu Arg Thr Val Arg
165 170 175
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Ala Ser Leu ArdThr Val Arg 18% 170 175 Asn A%h Phe
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Asp Ile Hs Gy Asp Asp Leu Ile 10 145 150 155 160
ValbeTHRr Pl CPhATAISgr Gra Al AqreBroaMar SBF SeePrar GyTeer
Val Arg Asn 165 170 175 Asn Phe Ala Ala Leu Thr Asn
Leu G n AspiMg Ala Pro SeriQ%s Arg 180 1880190 15
Ser Pro Met Cys Asn G n Pro Ser Ile Asn Lys Ala Thr

3 |BYThe Gule951l2@02 268 Phe YrlAHE gy GO RrE g @y 2w
Ser Qu Thr Leu Au Gu Leu Asp Trp 210 215 220 Cys
Leu Asp @, Leu Qu Thr 328u G n Thr Arg s Ser Val
Ser u 20 225 230 235 240 Met Ala Ser Asn Lys Phe -
Lybe Apey Rt 2k §eASapr Aey ABpuTvirefsolheu Hes Fro Lys Ser Met

130 135 : 140
Ser Arg Asn Ser Ser Ile Ala Ser Asp Ile His Gly Asp Asp Leu Ile
10. 145 150 155 ; 160
Val Thr Pro Phe Ala Gln Val Leu Ala Ser Leu Arg Thr Val Arg Asn
165 170 178
Asn Phe Ala Ala Leu Thr Asn I.eu Gln Asp Arg Ala Pro Ser.Lys Arg
180 i85 190
15 Ser Pro Met Cys Asn Gln Pro Ser Ile Asn Lys Ala Thr Ile Thr Glu
1585 ) 200 205
Glu Ala Tyr Gln Lys Leu Ala Ser Glu Thr Leu Glu Glu Leu Asp Trp
210 215 220
Cys Leu Asp Gln Leu Glu Thr Leu Gln Thr Arg His Ser Val Ser Glu
20 225 ' 230 235 240
Met Ala Ser Asn Lys Phe Lys Arg Met Leu Asn Arg Glu Leu Thr His
245 250 255
Leu Ser Glu Met Ser Arg Ser Gly Asn Gln Val Ser Glu Phe Ile Ser
260 265 270
25 Asn Thr Phe Leu Asp Lys Gln His Glu Val Glu Ile Pre Ser Pro Thr

275 280 285



245 250 255 Leu Ser Gu Met Ser Arg Ser Ay Asn Gn
Val Ser u Phe Ile Ser 260 265 270 25 Asn Thr Phe
Leu Asp Lys Gn Hs Qu Val Gu Ile Pro Ser Pro Thr
275 280 285 WD 2004/ 090157 PCTI EP20041 003739 15/ 22
BO20p490%F y Lys G u Lys Lys Lys Arg Pro Met BEWERZP(H4/003739
lle Ser Ay 290 295 300 W3t Lys Lys Leu Met His Ser
Ser Ser Leu Thr Asn Ser Ser Ile-Pro 305 310 315 320 5
ArgoThes Gy Lya|Clp s THEE BSuARy RraMat Asp il Tlicefrafy
Lys Qu Leu 325 330 335 du Asp Val Asn Lys Trp Ay
Leu HF¥® Val the Arg 14%@ Ala G u Leu 3406 345 350 Ser
@y Asn Arg Pro Leu Thr Val Ile Met His Thr 1l e Phe.

A YrlGyr LD o5 He860 38T MTgSHES p &hr 1Pey ey sSeFhFLPREP
Lys Ile Pro Val Asp Thr Leu Ile Thr 370 375 380 Tyr
LeiP5Met Thr Leu A¥0Asp His Tyr Hi335Ala Asp Val AP#
Tyr His' 385 390 395 400 15 Asn Asn Ile Hs Ala Al a
SAsHra\VElte Wit V& gy S T ¢HinsClppen dal Lek ilafs gnorley s
Ser Thr Pro Ala Leu Gu Ala Val The Thr Asp Leu Gu
Ile Leu Ala 4262325 430 Ala IBé&Phe Ala Ser Al&dle

H's Asp Val Asp His Pro Ay Val Ser 20 435 440 445
Glu Asp Val Asn Lys Trp Gly Leu His Val Phe Arg Ile Ala Glu Leu

340 345 350
Ser Gly Asn Arg Pro Leu Thr Val Ile Met His Thr Ile Phe Gln Glu
10 355 360 365
A?g Asp Leu Leu Lys Thr Phe Lys Ile Pro Val Asp Thr Leu Ile Thr
370 3175 380
Tyr Leu Met Thr Leu Glu Asp His Tyr His Ala asp Val Ala Tyr Hig
3858 390 385 400
15 Asn Asn Ile His Ala Ala Asp Val Val Gln Ser Thr His Val Leu Leu:
405 410 415
Ser Thr Pro Ala Leu Glu Ala Val Phe Thr Asp Leu Glu Ile Leu Ala
420 425 430
Ala Ile Phe Ala Ser Ala Ile His Asp Val Asp His Pro Gly Vai Ser
20 435 . 440 445
Asn Gln Phe Leu Ile Asn Thr Asn Ser Glu Leu Ala Leu Met Tyr Asn
450 . 455 460
Agp Ser Ser Val Leu Glu Asn His His Leu Ala Val Gly Phe L&s Leu
465 470 475 480
25 Leu Gln Glu Glu Asn Cys Asp Ile Phe Gln Asn Leu Thr Lys Lys Gln

485 490 495




Asn G n Phe Leu Ile Asn Thr Asn Ser Qu Leu Ala Leu
Met Tyr Asn 450 455 460 Asp Ser Ser Val Leu G u Asn
Hs Hs Leu Ala Val Ay Phe Lys Leu 465 470 475 480
25 Leu dn Gu GQu Asn Cys Asp Ile Phe A n Asn Len Thr
WA20p4090157 n 485 490 495 WD 2004/ 090157 PCT/EP2004/003739
PCTI 'EP2004/ 003739 16/22 A*G*A n Ser Leu Arg Lys Met
Val Ile Asp Ile Val Leu Ala Thr As 500 505 510 Met
SoA™a G APS TRR RGBT PEUTH 2P (B TGS ATnERA
Val du 515 520 525 5 Thr L s Lys Val Thr Ser Ser dvy
Val Leu LeuPBu Asp Asn Tyr3%er 530 535 54B%sp Arg
Ile dn Val Leu G n Asn Met Val H s s Ala Asp Leu
Setfet By L5 Hisghtomy LNshewpptr TRR LeySver BLder @rh Gley
Tyr Arg G n Trp Thr Asp A«g Ile 10 565 570 575 Met
Gu du Pk Phe Arg G n &Y Asp Arg Gu &g Gu Arg
Gy Met 580 585 590 Au lle Ser Pro Met Cys Asp Lys
SHi Brakye By Vak(ThygfercPer Eips VSekeu 583 IgU0AH05S TH GPA
Val Ay Phe Ile Asp Tyr Ile Val H's Pro Leu Trp Qu
Thr TP 610 615 620 AWS5a Asp Leu Val ¥ Pro Asp Al a
A@n Asp Ile Leu Asp Thr Leu u 625 630 635 640 Asp
AskFPARey Qe G yaTyireu@ly Suy Mqthival [Has Biys lan2 e fePrser
Ser Pro

5458 _ 550 555 560
Asn Pro Thr Lys Pro Leu Gln Leu Tyr Arg Gin Trp Thr Asp Arg Ile
10 | 565 570 575
.Met.Glu Glu Phe Phe Arg Gln Gly Asp Arg GlurArg Glu Arg Gly Met
580 585 590
Glu Ile Ser Pro Met Cys Asp Lys His Asn Ala Ser Val Glu Lys Ser
595 600 605
15 Gln Vai Gly Phe Ile Asp Tyr Ile val His Pro Leu Trp Glu Thr Trp
610 615 6#0
Ala Asp Leu Val His Pro Asp Ala Gln Asp Ile Leu Asp Thr Leu Glu
625 630 635 640
Asp Asn Arg Glu Trp Tyr Gln Ser Thr Ile Pro Gln éer Pro Ser Pro
20 645 650 655
Ala Pro Asp Asp Pro Glu Glu Gly Arg Gln Gly Gln Thr Glu Lys Phe
660 665 : 670
Gln Phe Glu Leu Thr Leu Glu Glu-Asp Gly Glu Ser Asp Thr Glu Lys
675 680 685
25 Asp Ser Gly Ser Gin Va} Glu Glu Asp Thr Ser Cys Ser Asp Ser Lys

690 695 700



20 645 650 655 Ala Pro Asp Asp Pro Gu Ju Gy Arg
Gln,dy An Thr Qu Lys Phe 660 665 670 A n Phe Qu
Leu Thr Leu Gu Qu Asp Ay Au Ser Asp Thr Au Lys

675 680 685 25 Asp Ser Ay Ser Adn Val Qu Gu Asp
WR20BOPIEY;s Ser Asp Ser Lys 690 695 700 WO ZSTHRGGH63739
PCT/ EP2004/ 003739 17/ 22 TH# Leu Cys Thr @ n Asp Ser
GﬁlSer Thr Au_lle Pro Leu Asp d éZOS 710 715 720
GV BT T AR Va1 E SO Gt TP e e
Gl7r(1)5Pro GQu 725 73 0735 5 Al a W; Val Ile Asp Asp Arg
sef®Pro Asp Thr 740°745 <210> 5 £211> 664 10 <213

PR‘I; <213> Ho{lm sapiens. <220> <221> core PDE4AD <222>
(5. PeeF)® C5C0E5233 VAl G858 fitt CPhE ASEE VAP BEpSRsn
Gy Thr Ser AI%SGIy Arg Ser Pr%OLeu Asp 1 5 1703515

5 Ala Cys Val Ile Asp Asp Arg Ser Pro Asp Thr

740 745

«<210> 5
<211> 664
10~ <212> PRT
<213> Homo sapiens
<220>
<221> core PDE4D

<222> (1)..{664)
15

<223>

<400> 5

Met Phe Asp Val Asp Asn Gly Thr Ser Ala Gly Arg Sexr Pro Leu Asp

1 5 10 15

20 Pro Met Thr Ser Pro Gly Ser Gly Leu Ile Leu Gln Ala Asn Phe Val

20 25 30

-His Ser Gln Arg Arg Glu Ser Phe Leu Tyr Arg Ser Asp Ser Asp Tyr
35 40 45

Asp Leu Ser Pro Lys Ser Met Ser Arg Asn Ser Ser Ile Ala Ser Asp

25 50 55 60

Tle His Gly Asp Asp Leu Ile Val Thr Pro.Phe Ala Giln Val Leu Ala

65 . 70 75 80



20 Pro Met Thr Ser Pro Ay Ser Gy Leu Ile Leu G n Ala
Asn Phe Val 20 25 30 His Ser An Arg Arg Au Ser Phe
Leu Tyr Arg Ser Asp Ser Asp Tyr 35 40 45 Asp Leu Ser
Pro Lys Ser Met Ser Arg Asn Ser Ser Ile Ala Ser Asp

MO WEHBEISE0 |le His Ay Asp Asp Leu |l e Val PGRERPLE/003739
Phe Ala G n Val Leu Al a 6@2270 75 80 WD 2004/ 090157
PCT/ EP2004/ 003739 18/ 22 Ser Leu Arg Thr_Val Arg Asn
AstrTPhe AFd T oL SFTTARR 2P iRt I8% B0 B MRS B g
Ala Pro Ser Lys Arg Set Pro Met Cys Asn A n Pro Ser
Ile 100 105 1135 5 Asn Lys Ala’Thr Ile Thr Au@u A a
Tyr A n Lys Leu Ala Ser Au 115 120 125 Thr Leu Ju

G RprLBte Ak PTP Feryars | 8g FpP@ HelL &Us @8t StRr Poeferdiie
130 135 140 Thr Arg His Ser Val Ser Gu Met Ala Ser
Asn Lys Phelfys Arg Met 10 I%5 150 155 160 %u Asn-
Arg Qu Leu Thr His Leu Ser Qu Met Ser Arg Ser d
SAsHn BE5AYE @hy 78e (G Q)| CiSeRlaGrYr Phe LYF &°3ehlaa8tF §

Phe Leu Asp Lys A n Hs Gu 180 185 190 15 Val Qu
Ile Pro 8 Pro Thr A n 13s GQu. Lys d u2Pys Lys Lys
Arg 195 200 205 Pro Met Ser An lle Ser Ay Val Lys
Lygerqu]l bt GH doSawpr Jup iy eu Asp Gln Leu Giu Thr Leu Gln

- 130 135 140
Thr Arg His Ser Val Ser Glu Met-Ala Ser Asn Lys Phe Lys Arg Met
10_ 145 150 155 o 160
Leu Asn Arg Glu Leu Thr His Leu Ser Glu Met Ser Arg Ser Gly Asn
165 170 175
Gln val Ser Glu Phe Ile Ser Asn Thr Phe Leu Asp Lys Gln His Glu
180 185 130
15 val @Glu Xle Pro Sér Pro Thr Gln Lys Glu Lys Glu Lys Lys Lys Arg
195 ‘200 205
Pro Met Ser Glm Ile Ser Gly Val Lys Lys Leu Met His Ser Ser Ser
210 215 220
Leu Thy Asn Ser Ser Ile Pro Arg Phe Gly ValrLys Thr Glu Gln Glu
20 225 230 235 240
Asp.Val Leu Ala Lys Glu Leu Glu Asp Val Asn Lys Trp Gly Leu Hiw
245 250 255
Val Phe Arg Ile Ala Glu Leu Ser Gly Asn Arg Pro Leu Thr VvVal Ile
260 265 270
25 Met His Thr Ile Phe @Gln Glu Arg Asp Leu Leu Lys Thr Phe Lys Ile

275 280 285



210 215 220 Leu Thr Asn Ser Ser Ile Pro Arg Phe Gy
Val Lys Thr Qu A n GQu 20 225 230 235 240 Asp Va
Leu Ala Lys Gu Leu A u Asp Val Asn Lys Trp Gy Leu
His' 245 250 255 Val Phe Arg Ile Ala Gn Leu Ser Ay
WOrR00#/08018% 0 Leu Thr Val Ile 260 265 270 25 RVAYERRHO4/003739
Thr 1le Phe G n Gu Arg A3 eu Leu Lys Thr Phe Lys
Ile 275 280 285 WO 2004/ 090157 PCT/ EP2004/ 003739
1o NaPrispVEIT Pap IThThe Syr | Bsg M They Eey &in Bisp Hilr Tvreu
GQu Asp His Tyr 290 295 300 His Ala Asp Val Al a Tyr
His R Asn Ile Hs APa Ala Asp Val ¥l 305 310 315
320 5 Gn Ser Thr Hs Val Leu Leu Ser Thr Pro Ala Leu
GHgs Ala Agal Vadhala 396 H33@s336n e Hiksply de @sa VelleVdleu
Ala Ala lle Phe Ala Ser Ala Ile H's Asp 340 345 350
Va5 Asp His Pro GBY Val Ser Asn G¥ Phe Leu Ile A
Thr Asn Ser 10 355 360 365 G uLeu Ala Leu Met Tyr Asn
5 Aspn Ser SerHivaVall ber Gewy SAs rthH BroHh il LY G188 A3a380 Pheeu
Ala Val Ay Phe Lys Leu Leu A n GQu Gu Asn Cys Asp
Ile Phe 385 3%% 395 400 15 A #80Asn Leu Thr Ly®5Lys
G@n Arg An Ser Lein Arg Lys Met Val Ile 405 410 415
Thr Asp Leu Glu Ile Leu Ala Ala Ile Phe Ala Ser Ala Ile His Asp
340 345 350
Val Asp His Ero_Gly Val Ser Asn Gln Phe Leu Ile Asn Thr Asn Ser
10 355 . 360 365
Glu Leu Ala Leu Met Tyr Asn Asp Ser Ser Val Leu Glu Asn His His
370 375 380
Leu Ala Val Gly Phe Lys Leu Leu Gln Glu Glu Asn Cys Asp Ile Phe
385 390 395 400
15 Gin Asn Leu Thr Lys Lys Gln Arg Gln Ser Leu Arg Lys Met Val Ile
405 410 415
Agp Ile Val Leu Ala Thr Asp Met Sér Lys His Met Asn Leu Leun Ala
420 425 . 430
Asp Leu Lys Thr Met Val GldrThr Lys Lys Val Thr Ser Ser Gly Val
20 435 440 445
Leu Leu Leu Asp Asn Tyr Ser Asp Arg Ile Gln val Leu Gln Asn Met
450 455 460
Val His Cys Ala Asp Leu Ser Asn Pro Thr Lys Pro Leu Gln Leu Tyr
465 470 475 480

25 Arg Gln Trp Thr Asp Arg Ile Met Glu Glu Phe Phe Axg Gln Gly Asp

485 490 495



Asp Ile Val

Leu Leu Ala 420 425 430 Asp Leu Lys Thr

Thr Lys Lys Val Thr Ser Ser @y Val

Leu Ala Thr Asp Met Ser

Arg

Hs Cys Ala ASRCIRRIOEEP3TI

COZORA61IRBt 450 455 460 Val

Asn Pro Thr Lys Pro Leu G?21eu Tyr
25 Arg @n Trp Thr As

G“Hg@g])}-‘ %@thnésg 539

PCTI EP2004/ 003739 20/ 22 Arsg Gu Arg du
Gu lle Ser3®to Met Cys Asp i

GQu Lys Ser @ n Val

| 1280 \Adja %effsV612€115255 Brifle Prlothed
Hs Pro Asp Ala dn

Al a Ser Val

Asp Leu Val

Lys H's Met Asn
Met Val

du

20 435 440 445
Leu Leu Leu Asp Asn Tyr Ser Asp Arg Ile @ n Val Leu

465 470 475 480

Ile Net Gu du Phe Phe Arg

95‘31%0‘1?069117 g0 8y Cvs Asp Lys His
dy Met
0510 Asn

s HIS

Phe
ﬁbe

cihr

500 5

Ile ASP
&sa ™Y lr"'ré""]Al a
530 535 540 Asp |le

Leu Asp ¥ Leu G u Asp &n Arg Au Trp F8yr G n Ser

Thr 545 550 555 560

Ile Pro A n Ser

Pro Ser

Pro Al a

5 prigs By Isp TR 61:@Thr Gra AdeyAsky §oul Pe b %S 37O 15551*1383%9
eu u

10

15

20

25

Gy @n Thr Au Lys Phe @ n Phe Au Leu Thr
Au As¥§ 580 585 590535y Au Ser AP Thr G u Lys Asp
GQu Qu Asp 595 600 605 15 Thr

Ser Ay Ser @ n Val
Sérsp Gls Bar Avks Ehlsépu |58 ARigr AdnedraCyEe The T@E flas§erSEer

A u Ser
545

Ile Pro Gln

- Giln Gly Gin

Gly Glu Ser
595
Thr Ser Cys
610
Thr Glu Ile
625

Glu Glu Glu

Asp Thr His

<2i0> &

<211> 87

<212> PRT

Ser

Thr

580

Asp

Ser

Pro

Ser

His

660

550

Pro Ser

565

Glu Lys

Thr Glu

Asp Ser

Leu Asp

630

Gln Pro

645

His His

Pro

Phe

Lys

Lys

615

Glu

“Glu

His

Ala Pro

Gln Phe

585

Asp Ser

600

Thr Leu

Gln Val

Ala Cys

His

555

Asp Asp

570

Glu Leu

Gly Ser

Cys Thr

Glu Glu

635

val Ile

650

Pro Glu

Thr Leu

Gln Val

605

Gln Asp

620

Glu Ala

Asp Asp

Glu

Glu

590

Glu

Ser

val

Arg

560
Gly Arg
575

Glu Asp

Glu Asp

Glu Ser

Gly Glu

640

Ser Pro

655



5

i0

15

20

23

610 615 620 Thr GQu Ile Pro Leu Asp Au dn Val Gu
Gu du Ala Val Ay u 625 630 635 640 GAu Ju Qu
Ser An ProAu Ala Cys Val Ile Asp Asp Arg Ser Pro 20
645 650 655 Asp Thr His Hs Hs Hs His H's 660
WINHUWEIBE <211> 87 <212> PRT WD 2004/ 09015FCT/EP2004/003739
PCT/ EP2004/ 003739 21/22 %33> Honp sapi ens <220>
<221> hurman PDE4D5 N-term nal domain - <222> (1)..(87)
5 €933> HopyeRi%SMet Ala G n G n Thr Ser Pro Asp Thr
Leu Thr Val Pro Clu Val Asp 1 5 10 15 Asn Pro Hi s
Oy§%t 0 Asn Pro Trp Leu Asn A u Asp Leu Val Lys Ser 10
20 25 30 Leu Arg AQu Asn Leu Leu Gn H's u Lys Ser
LyE#thr MAree RPRYOPyE te8523p 98B 48er Val Ser Pro Lys Leu
Ser Pro Val Ile Ser Pro Arg Asn Ser Pro 50 55 60 15
Artf?eu ‘Beu (Bfy Arg Met Leu Leu Ser Ser Asn Ile Pro
Lys Adn Arg

<223>

- <400> &

Met Ala GIln Gln Thr Ser Pro Asp Thr Leun fhr val Pro Glu Val Asp

1 5 10 15

Asn Pro His Cys Pro Asn Pro Trp Leu Asn Glu Asp Leu Val Lys Ser

20 25 30
Leu Arg Glu Asn Leu Leu Gln His Glu Lys Ser Lys Thr Ala Arg Lys
35 40 45
Ser Val Ser Pro Lys Leu Ser Pro Val Ile Ser Pro Arg Asn Ser Pro
50 55 60

Arg Leu Leu Arg Arg Met Leu Leu Ser Ser Asn Tle Pro Lys Gln Arg

65 70 75 80

Arg Phe Thr Val Ala His Thr

85

«210> 7

<211> 88

<212> PRT

<213> Rattus norvegicus

<220>

<221> rat PDE4DS N-terminal domain

<222> (1)..(88)

<223>



10

15

65 70 75 80 Arg Phe Thr Val Ala H's Thr 85 <210> 7
20 <211> 88 <212> PRT <213> Rattus norvegi cus <220>
<221> rat PDE4D5 N-term nal domain 25 <222> (1)..(88)
<223> WD 2004/ 090157 PCT/ EP2004/ 003739 22/22 <400> 7
Wex200408016 n A n Thr Thr Ser Pro Asp Thr Leu PKHYERZ84/003739
Pro Gu Val 1 5 10 15 AZH?’Asn Pro His Val Pro Asn
Pro Trp Leu Asn Gu Asp Leu Val Lys S 20 25 30 Ser
Léﬁ ® g’A u Asn Leu Leu G n H's Au Lys Ser Lys Thr

a Arg 35 40 45 Lys Ser Val Ser Pro Lys Leu Ser Pro.
Vﬁﬁetlpflé Gar 1y SPATHT ASR Rger 2=t Eeg AT 191 Brg RArtgVtleu
Leu Arg Arg Met Leu Leu Ser Ser Asn Ile Pro Lys A n 65 .
76 75 80 Arg Arg Phe Thr Val. M a His Thr 85 45

Asp Asn Pro His Val Pro Asn Pro Trp Leu Asn Glu Asp Leu Val Lys
20 25 30
Ser Leu Arg Glu Asn Leu Leu Gln His Glu Lys Ser Lys Thr Ala Arg
35 40 45
Lys Ser vai Ser Pro Lys lLeu Ser Pro Val Ile Ser Pro Arg Asn Ser
50 55 60
Pro Arg Leu Leu Arg Arg Met Leu Leu Ser Ser Asn Ile Pro Lys Gln

65 70 75 80

Arg Arg Phe Thr Val Ala His Thr

85



