Cyclic Nucl eoti de-Specific Phosphodi esterases from

Lei shmani a and Uses Thereof FIELD OF THE | NVENTI ON
W(D@@Mﬂzm claimpriority to U S. Provisional PCT/IB2004/003990

~ Application Nos. 60/500, 244 (filed September 5 2003),

60/ 504,070 (filed Septenber 19, 2003), and 60/582, 584

(filed June 25, 2004), which are incorporated herein

by reference. [002] The present invention relates to -

novel am no,agi d,,.an ) yclic
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The invention also relates to nucleic acid constructs,
vectors, ‘and host cells conprising the nucleic acid
sequences as well as nethods for producing and using
the am no acid and nucleic acid sequences. The
invention further r t Nt hese
sequences, and of aﬁ{ﬂbﬁg) ghrect ed aga| nst these
sequences, in the diagnosis and treatnent of disorders
rel at A01D Wesclaint pridrityrio &f.SLErastisianalaAppligatiomdos.
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IN\/ENF ON [ 003] Lei shmani a maj or I's one of

srejerealcelei shmani a parasites that, when introduced
I nt t t .
| 2, Sh ﬁ?g T@é ﬁ e?ﬂwﬁﬁgeﬁgelg?éss@ Hg@bé@ﬂ&a&b and nucleic

Lgéis venbacéd 6dyeiic patkbtide- s@abﬁc ptmls'phedqesterases from a
(conprising species and subspeci i ncl.ude Lel.ﬁ?ﬂmanl

dpa@siaiin theel efpaani seilye se) a8 els@gpagmyﬁ/gr & jnvention
Aé@gr{%_ga@@s {Pnddiic BRld goﬁfﬂcw va:ﬂﬁ‘?' &t host oells comprising the

nrasts I's anon ‘ect1 ous di Seases
VAGtidin sttd aeduemeeraiaewekt ab mnaaodsmnpmdscmg anidrusirg the amino

Qélé'% %ﬁEf 'iglh@?'é@q %flfqnqﬁl\;@:atsg lpyerﬁ p[erei‘%ge% é&"ﬁfe use of
ﬂtﬁgy%aalﬁ héé‘feﬁﬁ SdHtibeaIdstedeed )3P§|h§t fHie6b®eguences, in the

ens exist particularly in countries . .
s dralgna&sl ara:htreatrrmmt oAﬂ @lo)gﬁergtrghatedqt(g’@e. |afecgpg of Leishmania,

| ndi P d ,
ngH%:I?@stLg Lﬁn% il or Iq%lg(? hé Eﬁ%nmeegﬁ@éet:i'&z& Wdé that form
I eb s&ﬁﬂtlﬁtl-(k&bdly@é&ﬂde%@rcﬂhuc(leiceacidsmfetheqiremrge'lms—:)ntion.

| ei shmani asi s is the nost conmon form of

| ei shmaniasis and is the result of transm ssion of the
parasite Lei shmagiy @K@Rg Nﬁ%@m NVENTIONeCt ed

femal e phl ebot onT he san Lf npt ons 0 I ncl ude

| arge skin | egions or ulcers on exposed parts of the
body, 003 Leiheemrse majasisdinsatfi eveyaldedshseaniamarasites that,
scarrin
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ofconaplexess (Cammprising smeuman@ssbsr)emneu elR h%vama

AARMaI e AN HleSce R D 2@#@%@5%‘6’5’??%4#"%”'“9 to the
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di arrhea, and convul sions. n addition, Xﬂ_cm iEl
urope,

Wi dl%i@sshﬂlﬁdwde%@ds €8dpRiE BNBE COURYIRE N
i ncde |nSN'8rrt1h %RH 'go%?ﬁ A krica. It has been estimated that over 12 million

people suffer from Leishmanial infections worldwide, where serious public



can dramatically alter the epi dem ol ogy, diagnosis,
and response of |eishmaniasis to therapy (Lee et al.

_ - WG@2088)3850t . J. Infect. Dis. 7, 86-93). SUMVARNCTIB20¢4003990

I NVENTI ON [ 005] The invention provides novel

Lei shmani a cyclic nucl eoti despecific phosphodi esterase
(LnPDE) pol ypeptides and nucl ei ¢ acid nol ecul es :
thereof that are useful in the diagnosis and treatnent

f. 1 eish i asj T [ ; t -
hre RS sAat Aeahy RE BprfRSe Rlioh IS 18CRED, Atghanistan,
bi Mgetia, BR2PANAR, Feeo! asteSyrid hkeishaiamiasiamost comeariles
of the invention_also include pepti fle nucl ei ¢ %ﬁ_hds .

( Preaifesimdselh o sihgecwaneews d¢- ekia qighipenigsis Gl or visceral
e ol PR RaEes 10| W Hmol0B8hry o of
ph_eishhméﬁimﬁs; en?&eamf( n?ﬁlﬁk)Aof trﬁﬁgmidssiplmafrtbsgn??r%ita Iseigbmiaala

r, esl at e - - an -
el iRy Tt b iRetad Terh el SRotoRTNG seii: Sghetoms of
FB’%I;?\%@&HF'%@@M%QE iBRs oRfters BABPbSed BAFSOF the hody, which

e present invention al so enconpasses vari ous
nuzdusetsetioua disahilitn and qiedimeagobseasgng.hat r epr esent

tr anecriopeL ¥R st isBRBE ReidnonleRE e pRalghgen tmited to
Ui EHhRis1enIRd peRBivaldint batieohy 48bY) (Suntier gsal. (ROOZYCwhi@pin. |

forms, alternative precursor transcripts and nmature

t rlafent: Dist 45, F0RHPOB brEJo thetasesl RENGrORNRS @ lerageeple . -
mo r . :
BB LIS AR e MROR R i octentietoring
enpereRERMslimitBDEFurtbemheies IS ticatmenbhas asveral sideeffects

ot her Lei shmani a speci es and subspeci es of the, ...
OB L A NERIG: (TSR, SO R 1dFsiion. HIV co-
L& AR R VRHTES ShRRRia ?pﬁ&lé@?%@ﬁfﬁ farthePBRAIRende8 ARl celiech co-
present invention further provides reconbinant nucleic
acinfbatioh ezal dramatiaalleakerdbewpidermipagye diagmosiss and response of

b 1SagiarneSIa 2 Mgy (rakeetel Ay TRt % Lo etk

and synthetic nmutants, as well as sem -synthetic and

reconbi nant pol ypepti des. %009 The present invention

al so i ncl udes the SYUNMAREQK d6E BYWENTHINLhPDES in

reconmbi nant expression vectors and host-vector systemns

that in ' rSai i ide-

pr ovi a0k ThE IEHLATIp oy REVEL b/ AnATYRR BGEotide

r egudiinpindsprediesterasbt mPRE pdypéptidesriiE mudeis@ddimolecules
sequences of the_invention. The inpventio L s I )

or Bipreridhgoarer 15eful ) (hp diadnes S b ir e i supagiagis. The
;SB{)Igg%@%oHs%ﬂhQg)résérﬁqmtﬁﬁrglsdnﬁ%esmm Mae Fedognize

ne endogenous LnPDE gene has been di sabl ed.

[ 0a6d bifftetopreBBIE polypeptidesn The nueleicraid mplecules pbine invention

f ' bst.anti al i, . nol '
| aeisoirgSes rpotidnc B aah riRY TRES R BkEHES thet react
acitMithey natield BB mMolb8diel of fife miveatier. i nvention al so
provi des net hods for using LnPDE nucl eoti de sequen e

)

! J . S
as nucl KI08] atii eneeathedinaat, the imvestion provides (Wlrggath, novel
phosphodiesterases (PDEs) from the parasite Leishmania major, designated

LmPDE-A, LmPDE-B1, and LmPDE-B2, including the polypeptide molecules,

corresponding nucleic acid molecules, and fragments thereof.
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LnPDE pol ypepti des as antigens for the production of
novel anti-LnPDE anti bodi es. The LnPDE probes and

W@eios®e3ss6 and t he anti-LnPDE anti bodi es are useETIIB206/003990

di agnostic assays and kits for the detection of

natural ly occurring LnPDE nucl eotide and protein

sequences ‘present in biological sanples.[012]

Addi tional objects and advantages of ‘the invention ‘

wll b t -f,or LN, .part,. i LDt i A .

1 oDS03% 1Y bt P6hic e BrETfRb8d 9B illiotide and

desAibRididSequncas thaterebeasene diffeyemtrfanhs @addfagnhents of the
invention. The objects and advantages of the 'LnYent %ﬂc%n
wiimPBE genas, HaRseiris AnhPiieINs,s copsenpativeemuiaied

a i at i ret i cul e 0 iR
e
baebhsefiptshends paturkiteatsicopts. i Additidnallyc teodenbinanitiueleic acid
¢l ai ns, are not Cper se Iimt.atgsggfstato th i

| d
| oeleciiss thalgarg Cofiee Usagkrasenine e YELLEAE Srquencgs are
Pﬁ%{/iﬁ% . We%yerﬁtﬂfn SRIMpatses L PRIDE RS Qeiéinamia major, as

I'ng date of the present application. Nothing herein
i svélbab etheristishmaniaspanicadmdssibspecieatof tihe compiaxes

invention. is not titled { | |
oyl PP RBdFOR. JEATHORRE BROVRlY, LR R phd "
pydiseREhR\VigkhsMi ded may be different fromthe actual
publication dates which may need to be independent|

conf i r n6a8] BRhapresERURVPMI@NfUTheT EoYifesTogespinany ndcleic acid

r UPEIEHeIE Brect ‘g@?%%&ﬁgg@gg%ﬁ%ew%?g‘f folypeptides

FL&H; ﬁﬁiﬂﬁnﬂ%ﬁ@ﬂogl@e} ﬁlw\(i@eJ&meﬁncﬁl&&@n@tmcljy-wcdrdng and
the full-lengt ene_of LnPDE-A. .The open readin
f FWWH?gﬂkﬁﬁgﬁ WelkAB ﬁsnatsya%tlpiam r%gerrgwrg@%gvpept'des-
W th g;@@ggeﬂ% BF&%H IrRBnA4R alsdifdlubieEtiee p8Fndledides

show t duced am no aci d sequence of a fulllength

L néiodilg bolRQEpin eorbii@rd eXpresgjon yertons adjbestsvector

4A- 41 show t.h sequence ((SEO D f .
B0 9, RS YR, Dk Shulimi s
begifsushdst cae fransiorthed Wilh ieeBmbitehtaedicrs dsatuntiide the
adeni ne at position 4059. [018] Figures 5A-B show t he

dedmPEE autlactide sequennesrfdheinvention) ITeegnxentiporisgprovides

PRt B LD Rl eohBfishard REGFchteplngHRebombinant
gen@PUE kaflidnd32whdiein apleast erelendofierores befiDis gend has been

adeni ne at position 2182 and ends with adeni ne at
podisablef- 5004.[020] Figures 7A, 7B, and 7C show the

| ocatio : | 48 féMesi

Lmpe A0 P pfesert i{RFRR IR prpiiesHEols éi\king

s equisstantiallyrmaifiedtliniBDE. pdlgpditideisgandergifg kompounds that
results of a Southern blat. an jS—for LnmPDE-BI using

a B8 E"%é}_&e %@ﬁegﬁloafmﬁ?@\/ﬁw%ﬁ%%quence as the

hybri di Eﬁhlowefp?@&nt[i&?e%ﬂ_ﬁoﬁiﬂw Er&/i@émm@tﬁdu% foeasingd mPDE
of a Southern bl'ot analysis for LnPDE-B2 using a )
coneelevtide seguencesfas cleisrDiE BrobesanshedMgEs, Brg for using

hybridi zation probe, ' t -

a Egﬁj[hé Ipﬁ\y@egﬁd%% g5 ﬁbgééﬁ%ﬁr{gf{é%rﬂ%‘ﬁf@n dthVEPLhi-EnfPDE
antibodies. The LmPDE probes and primers, and the anti-LmPDE antibodies
are useful in diagnostic assays and kits for the detection of naturally occurring

LmPDE nucleotide and protein sequences present in biological samples.
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conserved region that was specific to both LnPDE- BI
and LnPDE-B2 as the hybridization probe. [024] Figure

w&hmmzsssschermtl c draw ng of the | ocation of PEEIB2004/003990
LnPDE- Bl and LnPDE-B2 l'oci and their approxinate

relative | ocati ons on chronosone 15. [025] Figures
12A, 12B, 12C, and 12D show t he heat -shock test
results of PDE-deficient Saccharonyces cerevisiae

[
e boe. [012] AR RoRaSh e aRtgh Bl b BT ioR Tl be set
Mo@ﬂgﬁﬁipegt |E(Etlgé Qllaskmrbteinf whl/ghffoll‘cmsq rdndwlarlgaAermél{Ealewo?]s from
rolysis of ¢ ure an show
ti’ﬁn@ dirorielion: o Ry bRIFAT oL rrasden Bt %'avwggbiﬁée gplects
Hz? Qld(/ﬁlllt% E?%?ﬁ?e @@eﬁ@ﬂa ilf 155 REMizEY Snd attdigen Sy h&ans of the
sPows ‘Y e @ ¥V

ect o d excess of AM
f tlgnients asdtcs)nmtupatumst perticaary ppivted oyt Eatbemhdeéglalms

Phioreadpegianiner Sesd e DipbESay iy hpiacath, f o

Cﬁﬁﬁﬁﬁd inghy clahﬁ‘ust e Mt%ﬁ@%ﬂlnﬂfaﬁbn/s/tbﬂtﬁé\&%lméd irhMitioh.

ost am de , zaprlnast (B), etazolate (O,
di pyrl i1 ) Eh(e[p).xbllq;aﬂoz@ qschssgg)here@argrpmylgey solely for their

| met. h xant
R REBY o BRdfet BL Ebent apiicgtion, Nething herein is
(19 be #bhsiriedas (ah)adrﬁleél@hltﬁai thenre$éAt invgtion is not entitled to
eryt hro- 9- (2- hydr oxy- 3- nony I%adenlne

Fagtﬂd@ﬁe such axBlicaliondnowtvee ea%rnnna?n HN@Q@%&%H@#@S of
pég%hé roblﬁgggﬁé\abg dﬂ%’bﬁ?ﬁoh al u@]léé’ff’d?f-:dﬁgs which

|guresovvste|n Ition of

rrma:,rnwd)tmbé irglzipendenily €emfatmenn i n the presence of
i ncreasi ng concentrations of dipyridanole (A,
etazolate (B), and trequinsi:n (C). DEFINITIONS [029]

The term "am R PESTRIPTION OF FHE nmwmm;s aci ds
encodi ng an ol I gopepti de, peptide, polypeptide, or

protei n sequence, and fragnents thereof, and incl udeg‘|I

nat ur al[G)lA]o&gureﬂngwqus thendeduded aminecadie Seauenes o
At ORc ool (SERIPHOT °Conh B o *

ant i gefﬂﬂ)%]dfﬂ‘l@r@sQ@nESmOMherDNgwequenge (SEQ 1D NO: 2) for the

ant i ni c determ nant (s) The ntl bod ﬁ" 51

bault-e0ife DBRe ot Lmﬁ%%@h%ppen e ffatne Degins Wih S8Ehine at
nti geni c

2} IRIIASSh anc.‘Pb Bé’uﬁtﬂogdqﬂﬁé ?r i pSsifich pu2entig

erm nant ers t ment of a nol ecul e
[anele rﬁlglax]aae)SA-BBtshOMdthmahemedramb‘@c@Cl@ﬁGQWﬂC@I@f a full-

t i LSPETHT SebPPRlRR PERENDEDei n [ toed o’

' ”TTU”' AUABL shaWReIINArREuense (SECKD NO: 4) for the
pr ot ei ﬂ61%m§&ruce t he Sgr oduction ﬁi ant i godl es whic )

blfutﬂ-lenmb gbneajf LynRIREB i Ve opegireadipg frame begins W|th adenlne

t hr.ee- naI t hese

r PGS l°<5"r %’&‘i‘ EPQ‘EH&% (ﬁe@?’g? %Q‘goﬁ%&{agbgntl geni c

det er mpagf Fig &fésaﬁﬁ-Bgﬁmv@ tr@ﬁ@dmﬂem;mhmmamd sepgaeerce of a full-
V\Aththelntact anti gen the i mmunogen used to

elleagth hmBDW@'WSﬁé@EQ B NG:Ring to an
antibogyqg) Figures 6A-6L show the DNA sequence (SEQ ID NO: 6) for the

full-length gene of LmPDE-B2. The open reading frame begins with adenine
at position 2182 and ends with adenine at position 5004.




[032] The term "antisense" refers to any conposition
cont ai ni ng nucl eoti de sequences which are

. Weowphzsentary to a specific DNA or RNA sequene€l/T§2083j03990

The term "anti sense strand” is used in reference to a
nucleic acid strand that is conplenentary to the

"sense" strand. Antisense nol ecul es include nucleic

acids (that can include nodified nucl eotide base and

modi fi ¢oRGUFGure®i7e, i785 andTC shwgw tiee moatiuneﬂcblysemgd domains

hod | ud h
Fﬁ%a&m&&ncﬁ’ i o4 TOBPER, MePDeB st B ORiRs Bebpgetde

ﬂb?btt sequences produced by the cell to
f%%hgﬁ% éxeS an'gé@l ock either transcription or

tr ans! §02tin ngurelﬁesmmmmu[tﬁ)ﬁﬂ? Sthutherarbiot analysis for
"bi ol 0 | sa sed in jts b t sense.

ol Ng L] ushag eonssried fratondf Iie BRER R mpdtne o8 the
n ecul es, or fragnments thereof, or a
m&k@jpo ypgp(tgﬁlsgde The suitabl e biol ogical san‘pl e can

be frof022] dngural9 shows thenesuliTioéaoyiherndalet aealysis én

tissue sa inc d|n e
&“n’%ﬁE"é%ﬁwgrﬁ)a%nS% B Ro B P B iR g5 he
bhigizahbRipfeb! acenta, [ung, skeletal muscle,
k| ney, and pancreas. The sanple can be a biol og

f1uid, [023) Rigwe 10 shrws Heoeguliepha Sﬂt&la%mm gfswlys's using a

hl I
Do A PRL Y oo S5V P S ERB: 82 o
tefymldtzeqbngjr@@él y act ive" refers to a pol ypeptl de
havi ng structural uI at o

funct i dP4lorFigun HJ? %a&&%ma%ﬁﬁ %I'@C‘E?tge Ipgationiaf dhe
| I t
LI B ool o A R Wedtions on
i mheombsormectb.any fragnment thereof, to induce a

ool b s TR, Do BRPA) B B PPk s
exasiteof PDE-BSHISRBAdBSrothyddsccdravishic cilisdhat Iedvechden
anti bodi es that specifically bind an epitope

adeansfegted witht LmBEDEBORNSIIYEER-Ade of the invention.
Accor di ggg]\/ @%ll'ef':[:p 52 PRl %%BHS‘%?ShSWCtﬁQMEﬁaéﬁS Menten kinetics

|ndu0|4 i C I'mmurie response i n appropr
arbfrféb@'nbrna(he LhsPDBBl-atedibted lhlygrokoyslin of chﬁ-HsFlgucds H3A and

?Sfa‘ié Shew The budiayarsaf SAMESN e SRsEReS abHdYesancs a4, 100-fold
cBEQYF RERad Nl éétl\fe%? PRSI QCféPL owstha! effdchef & r5©-fo|o|

ysSI's reactl he“bound substrate. [0341
t eem:e:’ss loif WM P ¢ Thietfigooel jriseteedepist the cirespondingyEadie- Hofstee
whi ch the variable regions derived from one species
arRloSorbi ned with the constant regi ons of an anti body

der i VeC{PQF np:| uFBJ f&A Rl 1SIBLSHRS th&bife@tdf varbus POE Bhibitors
are use are less likely to be antigenic to

a ctruhmlP&Ertmaamd LWA?DETBZ respeativaly: in hermeaaee of 1 M cAMP

C%}%{ ﬁ&{)] dﬁ%?'ﬁﬁ@@g’r V@g' %abé@grsgﬂ%i)o '%fazo-m% (%gtdlgﬁrﬁamole (D),
abeWWZ@(EP@oICtﬁéW(@@ isolouty metbpkxantrame §BMX)EQ)e8g.
muri ne) and the constant reg |§n of the c

anmeﬂmym&myldﬁl\/%ﬂﬁbﬂ@%!ﬂﬂ"b Dd%ﬂpaé{?f'ﬁ%?*éyem‘hmnﬁdh)

IR BroaR e s B ey .

U SgdvesB14C GBI114D Shiwdapedseatativedit®)response paifigs of
gftgeﬁﬁ)!gwa}g@nst%mb@ggg% aﬁnaBE é12 respegt?\IelyBoss et

-5-



The chinmeric anti body may have the antigen bindi ng
specificity of the nonhuman anti body nol ecul e and the

~ We@bdosoeasse f uncti on conferred by the hurran ant i boO™1B2004/003990

nol ecul e. [038] The term "conpl enentary" refers to

nucl ei ¢ acid nol ecul es having purine and pyrim di ne

nucl eoti des which have the capacity to associate

t hrough hydrogen bonding to form double stranded

nucl ei go@g] Cifiecs b Rows HienhBildveng /ma ﬁ?PRﬁhéﬁig’z\ﬁ@

rel ated by" conpl ementarity: guanine and ‘cytosine;
admhfaeatmmlntthg presencarad inoteasing candemtratEJNS ofﬂlm/rtd@mnle (A),

e lies t0 all base pairs conprising
tﬁ%a 'ﬁgf@b %&H&Eﬁmﬁwb ic acid nol'ecules, or to al
base pairs conprising a S|ngle stranded nucleic acid
nmol ecul e fol ded upon itself. | ementarity between
two singl e-stranded nnlecDE@%NHﬂ N$ partial, in which
only some of the nucleic acids bind, or it may be

conpl et g@{;egw%@n"i\' “aﬁﬂHB'Sa_%?@%‘gnghXeeF%f?Fsﬁo%‘?ﬁi\%%idshe

S|ngle nol ecu egr ee

c@nﬁodmamblngopdqﬁ:dwpaptme;Ipely@e@tldel atprateds skgqsence, and
flcan|t_I effects on i éncy, and stre

et B1o0h ATEIBR e Pl ol PO A SN NG Bg Matales.
t er m g@ﬁbf OfheRrin’ “ahﬁP@d?e Fe%IeF%tlnia%t ARIEEAbd ¥3Wéﬂ as

sarne, , genotypica henotypi cally, as
cefragmenb&tthelteof {e.gs Fad)), nghlcbmaarbmu ee agmgemlceieé@mmsant on an

¢ eBB B3 St FRETTLRCY B EELFREE St BtiSoay can be

Se‘ﬁé%ﬁﬁlal”o"moﬁék%ﬁéis'"@ﬁmﬁém:t rplunfirefgRiTt or hghahs to a
" regulatory pol ynucl eotide sequence that can direct the

t ranscrlPgi] oThemcﬂmt estigenic detesminant gefers &athaidragment of a

re l.
BB e SR BT By IR
prmanés%éﬁntacmﬁh atpdrtistdapantibaidyt YVhepla pretelooofragnient of a
acceptor sites, secretion S?Q%nal s, enhancers,

tri%(ﬁ IR ipuseshio IBRNNEE & oSt ZHENa RMETPUS RN pidhg Protein
m&zfo\é the éilonfaf%&.f)sa.%%ﬁwBkr@%écqﬁcaﬂ X \?én

tha arelnvolve In translation are int
arrég:mmdmtheeet-dmn@hmml shattyae oo tbe gueteiy th@ajreglons or

T C ETI  N —
Ome% 'eHREFet@ QitvRReNteet alﬁ?; engk8Nhe immuhbhek ubeagorelitit the

can be apol ypeptide with wer am no acids than a
f Ummure repongeDier binding ko angntibedbi ol ogi cal activity

of af ni2 I

pol ypeqak: THE i Esans ! e o esrbe i pontining

f rrﬂmmtdecsmq@naes bahich améompleaferaanyrt‘aa&mdnwlm OreRNA
that elicits an i nmune response, or that possesses any

ot¥RIUEPCBI ogi cal or di agnostic property of the

full- :139?31"' W%%Etﬁgﬁ b%\tf‘dﬂd"gg us%@‘i‘l‘?}ef&éﬁc‘é%@ nucleic

frag Nacreic Ac ecul e refers
a guid strand dhatds fcuhipléreegﬂahy tonfPeE sense esitardke Ammeenolecules

For e . sugch uc e| c me n,_enco
TpeBdaalusfinards (el fhacuds ol Aidkofditodde 86 nibified
b' sQJrg%g'n‘féﬂetlé’%téﬁﬂ mdy Ple &oﬁUbéd b?%k%%@&ncﬁudnh@@ﬁt@sw or
peptid e ability to
hyt@nﬁcynpﬁonAmoeaatrd@w@dmtma CI@iJ the complementary nucleotides
combine with natural sequences produced by the cell to form duplexes and

block either transcription or translation of the sequences.



met hods known in the art, e.g., Schilling et al.

(1994) Anal. Biochem 2 154-158). [043] The term " GAF
welomwsizssse ef ers to a highly conserved donain tPel/IH0OWI®3990
smal | ol ecul ar wei ght |igands. The GAF domain in sone
PDEs is known to bind cGW. [044] The term "humani zed
anti body" refers to an antibody nol ecule in which
am no aci ds have been replaced in the non-antigen

bi ndi ngoB! térﬁl %Gﬂglﬁﬁeﬂ s'HPﬁﬁleﬂsoﬁﬁd’mrl%S@r@%H@slasense A

human anti l'e st retaining the original
bi lmdiog@ahbammeyls %spas@d ch‘@oetannmg Limofria ki nustiic mpidAmolecules,

ant hb%%tsttﬁerg% @&L@%B 'tyggBch% d‘?ﬂéga{@?' %ﬂggmafa

r e@:ﬁﬁlé ctint e ﬁéhﬁé@ahﬂnaélloy a emaaThaaipléehd be a cell sample
sequence as a human i mmunogl obulin, and has a

hyae tiseus sanple; inplusingwsamplasiseraraplean, Jyrpla nedeethymus, bone

aﬁheﬁO%W% & PRSP it PcRHEE g SRR3R P digney. and

t patyeds. OtRSSarAplevdinche & bisiagieartui@f inbludirg rirgs; ibitsod sera,
binds with a conpl ementary strand through base

pehlped glasia gihlagre, @relﬁﬁagwu\dm@lkeémat*\@isértbetsaﬁwle can be a
Chs%%t?ﬁb t%@cﬁ S%n %g%rr?flh%a? chem cal bond is cleaved

|aavva € catalytic function of LnPDEs
of the [DBﬁ]enTh@terrraSbmldmc&lly abDis’, refars db agmlypeptide having

C T, deduiafasy ol RpeiSBEaLl N ony el = aAta SPRERERG
21rﬁo|e%§|% @ﬁéwk@47hlﬁﬁn6&%c5ﬁ¥ abﬂve arefférrsscb tﬁ@cﬂ?aﬁﬁﬂycbf the

o nucl eoti de sequence 1| s sai d denti cal
s ewatnthl rrebembirant aon sumtlwimLmPD’uiﬁcwfdbe iinnergioguenary fragmerit

SRR S T ot DRt
sadrfl fobihe W%P/s;bm am&iodld& ePoBexamplal iHeosolpbeptities of the

first and second sequences have X% of nucl eotides or
arinyNtias ean ekt antibedisslbat §p%¢lfl¢@.“y bind @B rﬁp'tPBE pespgiated with

g

bedambte bf/\mducmgca ep@cefammuaee zuespnmtneng apprmmtdtedmxmals or
t ed
sl raneY bindind sjiogidk sye 5 Spoaiis anbbpden O

'dent't 3BPLTRE rAPEARAHE J&ﬂam"$efe¢§t&a%h§ém@a subset of
cal cul a ed by ot her nethods known in the art

I—Ieﬂmlr(omcﬂ)s Mﬂatﬂm:ﬂ’@&aew@qe thagisozepeagbhle oy eata?)tzwg the

en _sequences al s e d term ned by ot her
RS R TEHR T Of 18 hfind ket o1 o
hybri dipgy] orhe et tdhamerid A odyrarefert o ahrmib@tj in which the
refers to a process of contacting a cell or a cel

cNariabie uggions Aerveshisenienespedies peseombinegwilh (ieseonstant
[ %gfb%%cdf e%lﬂt?qo e Qﬂtggrffgm a?tﬁelﬁél%?ﬁ s %Elgsa(ﬁﬁ@knc Igntlbodles
where Usefuidas they &ireRBss likely to becmﬁgehiaeto aomhmpamb;da@t thran

nucl ei c_acid, decreases the anouynt pres |on& thl‘

bi Httkgien walatniovrwn@? CansiapLIEanRANA Verabirdsionst e

pr [ gHt! msb 8 b

MBS o1 S B ey o

( edgrivesisfram)a mn-lblumangsmbe éegi wurined Bnd iRDESnstant region of the
chimeric antibody, which confers biological effector function to the
immunoglobulin, can be derived from a human source (Morrison et al. (1985)

Proc. Natl. Acad. Sci. U.S.A. 81, 6851; Takeda et al. (1985) Nature 314, 452;

-7 -



present in a sanple. The preferred inhibitor wll
selectively inhibit the biological activity of a

. WopdbmE3sshi | e not affecting any ot her cel | ul arPCT/IB2004/003990
" proteins. [050] The term "isolated" or "purified"

refers to a specific nucleic acid, protein, or

pol ypepti de, or a fragnent thereof, in which

contam nants (i.e., substances that differ fromthe

ti L ai i d, . 1 .
SSGHY & B3l 8. BaB i BIESH B BL ol X0, st sor)
sepw ahiffbricraHbblg nideisavd themirttigehbinding specifitity of ther
pol ypeptide. [051] The term "LnPDE' nmeans any. of

rRmBuN)an awtiody molegple apstiersifeciorfupeiPn corlered byithe

L

p ' jc acid sequences. LnPDE
p%%ﬁ%@%bgggﬂg@é?g%ﬁat ural, synthetic,

sem - sy0BBEtTHE tepm ‘coagibnrentary”refibEtd notleibescid molecules

pol ypepti des from Leishmanj a_.ngj or, wel | as ot he

L hafingRyane ad ipyd aews@&ég%whf%aﬁ?‘f%@‘% ngi%
-SASIIRARS TrblGR hidrodeRISIHIRY @ RARUGUIe skandelTRldiSic acid
mexi cana, and”Lefshmani a viannia including Leishmania
aahblecplesa, THesfolibwing lzader paird arevsiaied byiconmiamegntarity: guanine

crlghentosipes sdaiRp angaruRie: np dldenhe i Uit The ferm
Lei

icd RiFMThntar® EAMBE S i bads alre icofipaisirgy Wd single-stranded
[ 052] "The terr}aﬁw “LnmPDE- A nucl g)i c acihgﬁnorl‘gecul e" referéed

t onucleig@cisl mokasiutesyer tx all base RAIrs FEBWEISING 2 sinote-giran

| g 0 ) ; .
PSRl ldi o et hridlobitafty pefieen two
er‘ﬁﬁ%&%@d@i@ﬂ@ﬁgl@bu@_@'ma’ﬁbéimﬁal[ D5Sdhici loalyt ssme of the nucleic-
"LnPDE- B2 nucl ei ¢ acid nol ecul e refer

fir
acRaidaBine OF LD GATARIS WHRTHIOLE BB P Gols between
Ot%@]sirig]g sth%ég?}e/d ﬁ%l@ép“rﬁé%egﬁee BPE@rhﬁleh‘i’er‘itgﬁty between

[
process’ wher franscri or translate
pohy@eiptacitbsirangy bakisigdificanheffedtsPDithe effickendydend strength of

sequence.. . 5 The term ", ulates" refers to a

ch @1421{!0518@%8?\’1\ﬂUP@I%PC'HF?iraEﬁﬁDES of the present

i nvent i pRg) Feke GfATRIGhtroTRsHI 3 b @RIINEN i§ geperally the same, e.g.,
i ncrease or a decrease in protein anount (expression

orgematypically and phienotypisalnassthestallde whish iy Petngesompared

Crf Snbiieols e BR s BO Qi Pt RpORR I fedt

ac¢snpegn@nce” or “"nucleic acid nolecule” refers to an
ol i gonucl eoti de, nucl eotide, or rgunucl eot,) de, a

d .
fr agrreniOélOil hghggﬁr{n ‘t‘gg(msgn . SRNSREE Yy exppesswn
Sygéﬁgﬁ:& ?Ie%élgi” RefefiF afrE])t‘?g %Pﬁ@h@l‘ébtide sequence that can

do randed; and re|cr)r se sense or antisense
st diaset.thé B8kciton amdirapgatiab o ahiopeadeadivgdrame.o Expression

f ti [ | at ed l.ei i d. -
xaoird Slamppis e dnond i Be 2T 5hd Il Rifrehlimited to
Seidulhfe Effr%%ﬁ%ré’, r&ﬁgg@[ivg\%ﬁrﬁ@{e?s,t diftick Idonst ahd @eceptor sites,

t he ‘encod ypepti e operably linked nucleic
acecretion signeds, eahaheersotranseripfiondatmingtars eard giher

readi ng. fra cert ai enet i e .
CEhoRar st RS DYool gpons ht
SegHEMGBIVERGRA Hanglatiba ape kvbantindiee BHf and indlude the $hine-
oper at or sequences that control expressi EQOOf t he

poDgigsine seqpeses, anddnitishian epSHaEBINGIARICAYOP R  ers to
the Conﬁﬁ{ﬁe?hg%ﬁ,ﬁ ¥frh§ment” of a LmPDE polypeptide refers to a portion

of a LmPDE polypeptide. For example, a LmPDE fragment can be a

-8-



domai n of PDEs. [060] The term "stringent conditions"
refers to conditions which permt hybridization

) W(betlﬂmmss«:orrpl enment ary, pol ynucl eoti de sequenceRCT/IB2004/003990
- Suitably stringent conditions can be defined by, for
exanpl e, the concentrations of salt and/or formam de

in the pre-hybridization and hybridization sol utions,

or by the hybridization tenperature, which are well

kn@@@péﬁtld@ﬁntﬁrféwef‘aﬁﬁﬁd é&Hé #an Il Ié%ﬁﬂ?%frrfﬁ?‘% Bt havmg the
i ncréased by reducing the concentratio
i nblomtpai@ctlwty @bfmétdhltength lomPE&E-AoLmBDER1, @r leﬁ’.E#BjZ

- BRI B PRI ol CAMR, R Sidsmgnt gapyalso be a

pObUIm@ﬁtdf@eLrﬁE’QJEﬁél%ebﬁtﬁi thak iRy RRmUhETEE PSS

nat ural environnment are isolated or separ at e(? ! th(?t
ar @%&esrseﬁgnyw%rf bl@l@gloas% diagaostiopropesty of 1aedifliklergth

fl”l:@%})ﬁ%éﬁﬂv&-ﬁl 90% free, 95% free, 96%free, 97%

free free c)£5’9%freefromother conmponents with

whi ch t[0dR] aTke teriniffehgment'ssici BPOE hO6&lc 468 idieMle refers to
refers to changes in a

oo POBIN o BHTRDGIek PR AU Seqiecedfings. dioraxample, such a
aChlS’CIQlE d?:'ttﬁrgﬁﬁieﬂ? cal %ﬁﬁb&é‘%'L‘?ﬂl—ng @%%det@'ésfragment that

del et ons servative am no ac
poingintaiphitice bivdogjesl, aclivite bf a flalhmmgﬁs LR e, 4 ImPDE-B1, or

Chaﬁlﬁ’?’}n{?&r gt P oY (S BV rﬁ[ﬁ'@%?’?ﬁg(ﬁ%@glned by
at megasls Kdaﬁ/mh‘ﬂh@éf'ﬁ'esg OScﬁrﬂM@et%’!dg‘gbﬂﬁ AnBy. Hischem. 216,

variant or mutant nucleic acid nmolec encodes a
prb24il@8t-hat maintains its native funct| on. [063] The

term"y T ' ut i s not .

pl asni o@%gos'#f gecrwqgg':ﬁf?z{ﬂgm (ﬁ%'%r Ihl'_%ﬁy PRezeEVes fefgain
ORhatHENUBNEAE R d et wéighaitphnde s TBRIBAF dH8inds some PDEs is
cyclic adenosi ne nono- phosphate (cAMP) and cyclic

gd%ﬂ%t?e ﬁﬁrﬁﬁ'}ﬂﬁosphate (cGw) play inportant _
bi ol Ogﬁﬂ?] P& ferh“HIRALAZE tﬁﬂ?‘d frfafe%? %\bﬁ?\é{iﬁ%ﬂ’)?molecule

vari et first messengers. For
c Gvivtdcke amino beield havet Hreerprrepﬂnwdtm dine nbne"ant@en&ﬂrydlﬂg regions

b g pdnete Ho880iBr ihlas hiugia ardingay, whilé St retaining the
Ne3H; élm%P lﬁy N%QJS%HQ@&@E%&QE%@EEL B'F'E%tlbod is an

| evel s of CcAl are control elr rate
flmmogi@bwlrbmotgwuaﬁ@é isacrpabje Dﬁblndlngatoea bmPDE polypeptide

SR |9t Y ST B g 2 pgavence

cmom@d iefm@ncsdabli, iatd drised ﬁy;ﬂeﬁﬂfﬁr@b‘l@"ﬁég%ﬂwﬁﬁ%ubstantlally
am no acids), an N-term nal regul atory domain

r ébséﬁm%a@m%ams.mmg% @s@cm@rbummdmmwn@,gjqbulu*as es,

ﬁo E:I ]E er[%@ &w rgfbrt)&g ouénr u S: '%he ”Ar‘gfegg?cf aﬁ;‘? grocess by

dthacn acrtecplelncélﬁsxucmryamab birais witlea om‘m[ﬂaE@ntmy%tr’eﬁe Rhrough
gen tifi.ed (Beavo (1995) Physiol. Rev. 75, 725-748
S 1R3IENSt al . (1998) J. Biol. Chem 273,

15553- B : :

273, ot S@Q%rﬁ %r?gzearegg%ﬁ%ﬁfxgim'r%S‘%ﬁ‘c&@&oere'” a

artihemieali brekigierved de @t water widléculet Abiercatalytd furiction of

dqna; | ithin t fam| fcally,

oI B A6 S atbned i ATE Alkta Uil of cavee

W(bbideternfiged by métheds khewfih @k art, e.g., Schilling et al. (1994) Anal.
Biochem. 216, 154-158).



greater than 60% sequence identity outside the
catal yti c domain, whereas across different PDE

WO 2005/02388¢ there is little or no sequence si ni PEF/iR2904/003990
[066] n eukaryotes, two distinct classes of PDEs have
been identified. Cass enzynes all show significant
am no acird sequence conservation within their
catalytic domains. Class PDEs include all currently

known fg@aai7 i &s ueéd meraTh) a first BRo agid'eH hudSotRRV&Sence is said
PDEs from | ower eukaryot es such as PDE2 from

saedridaptieal’ e aspicend seferrnasnamineyacid on auplestide sequence,

f
OB S AL, ot e B A re
cl eextiPRiike. b sduiencek ey shidve :X%fidéﬁﬁépa[gE whgpea

cl ass

evol uti gnar rigin. Furthernore,
of%ﬂper'%qn %fgigﬁéﬁ%icﬁ nslseqosdrsegrirBERS have Xghef nucleatidassor
5 asg@ﬂ?cﬁé 1t aré %Q%ét éll B'Iﬁ’ér el aghm%% t@%ﬁle rnﬁﬁ@d

PDEs have entl yeas awa et
al ele(:tt@tﬁ@’aally\/leig @pUBInBI tbb MEGABB&I& ;36§fa)m (DNASSTAR®eWhich

s AR B i G e RSB eep oo o Rethods
( e @ed Qig tAk.uset 298) th]e clBagl ﬁfétﬁ’éd ééégdrl-)llé%?ﬁ@ e‘i@?‘ﬁ 988) Gene

and Candi da al bi cans )Ager et al cr obi ol og

1418 236344) 5kgycent m]nt oliveest Seqylendes san @sabe counted or

Nl OB ESEITERR 4S1EY7 i 5 tons
ACE@ZﬂmDVgH&B 69556?15)61\@&’(1&}8 béﬁvdﬁrgﬁquﬁcbé%@hlalﬁa Sé 'd@termmed
targets over the |ast several years %Wovm ngnumb

ofb¥f aier Jatheds kpewn intha ityee- Hyaerying Nybrdizakem peeditons.
are be'o[PﬂgP SHied RA H&%V H Lo gﬂ%‘ése éjf Wnthchthds cell or a

range seases su as aut ol'mmun
( Biedll ittove with thalcom(p2®d)of ntetestuoradthedide irttraddiicing2dhk,

< arthritjs (Kiely et al, (1995) Eur. J. Imunol. 25,
%Ué% &Eq ﬁﬁénkﬁ%ﬁ@@te (1999) Prog. Drug Res. 53,
193 229b49] nfl‘n@f&?ﬁlt ‘PhNibioTeRIES t()%ﬂé‘%%nt(v%qgﬂ hen bound toa

Novarti's Found. Synp. 234, 255-267) i tenc Langtry

etLraPDg, mw)somel@betsp@lysemcw@) nta:iellcmiﬂ;eiec(melsdhetamount

'r{g%ér%(ég%)ﬁ?@%bﬁ E%?% I}g?}’% %8{“%5 Irl%wgptors may mclude

kl preteind, ariddls asidehcadohdshed Rintibbieelor 4/ dtﬁélpﬁnblé%&les
of the Invention [068] One aspect of the prese

i WiiIRh idesreasedne et expressaion) ps blom@@almgwty of LmPDEs

P RrEReRth P Sarhhe HRCORRARY It AT RBIR TRicbinit s
3)b|ola>gcd:aLa‘é’tﬁEyEﬁﬁ‘ A 1SRO0E, N@nld:'x)ot dtacting lalngrotmucejlutmmreteins.
TR el b e i

rL 3 Biehn r%aﬁn%Pébt@@%Psrfr ttheldB® ih WHIEH & amlnants

'‘es to fr ts of Thelnventlona
pr(oe: @abs’qamk:yﬁématuchﬁsr fommthe spagﬂounubleg: aaitl] prowd/ Qr

R RBniatyfR bl nebRERaed pr sl bR g Seharafifrom

Ofthé%B@Eﬁuc ¢l bcidl britem, ef R@W@Eﬁd@ncode mut ant
forms of LnPDE &%I ypeptl des havi ng at | east one am no

aC| d sUB8&1] t The wim LiBPE’ sreansedt oldemPDEAc RMRDE-BY;; or

RDE A oo P 080 RSB o fersh

prLOhEDESpdlypgatldeIsfwn e atursle syethistic, semi-synthetic, or
recombinant. LmPDE includes polypeptides from Leishmania major, as well

-10 -



PDE activity or an activity not normally found in

LnmPDE pol ypepti des, such as, for exanple, not

. WO wsn23ssé ng as a PDE). [070] Anot her vari ant pET/IB2RRE03990
pol ypepti des nmay have ami no acid sequences that differ

by one or nore am no acid substitutions. The vari ant

may have conservative am no acid changes, where a
substituted ami no acid has simlar structural or

Chesbrdr LRISHSS b 8Peciesidng ﬁ@sﬁe&n% RS Bhd wﬁp@gs Q%/shman/a
conservatively substituted for one another inc

butropice, kejshmania éenaveng|Lpéshmednia anéxieana, and Leishmania viannia

2 RPES R 2k, (2N Bl 2Shmania o

| ygbm®/ami digisiraaniant imapfih al Gshmeniayd. eplab8si, CeRAMania
substitutions can al so be consi der ed conseérvati ve,

de@RNAPRY, leishmanianti mexieene, beishmanjmmm iagazeneasisnand
aci%ﬁ%gna{&fgﬂle in the three-di nensional structure

e prot'ein.” 'For exanple, nethionine, which is

r eI at | Vi@52] hiks earhotlimPDEAA rucigiccadidymbiculé’ %ﬁér@ft@%%uclelc
e and i sol euci ne,_ and sonetinmes with

A0l Gee R arsoee Aeny DEX ARGty have
noncons[gggg TP‘(@téFﬂ ‘L%?ﬁ'Equ HRRGER: atflﬁcrno?%ul(% Qefers to a
exanpl e

acenment of a glyciné w pt ophan,
ornwdleiniaced mddculeyﬁia’nencﬁdes hdmPDReB 1 xoatypaptlcdms may

am no. A0PA! STARIeFrLEroHDEREE eI R mafreie dRlars S a
afhirgdictdeni momcwé fh’?Ht eABE4OS aq_fﬂﬂnDEaéaz Eb%@bﬁd@s of
LnPDE poIﬁ&p des i s enconpassed e "present

i nvent il %lmfms hmPB&@mﬂeﬁsw”mfara tathe prosesawhereby a

N e e e e s e el
knwleatmetimqwnbesuch as the DNASTAR software package
[072] The ]oresent i npvention al so enconpasses vari ou

ani no d€P@ e medulates Jedars e asiangednthe BFMY of the

ST
c oncrwasermg a thecrPBER BepriteiniamoUrttéexpreBiop poy petplity deinding

f L h th L h
CpheracotRlts: B PN A Bipooka! dunlaieber FuRURRRARal properties

tr&nhéammgglyﬁm mvaAfi@yani , Lei shmani a nmexi cana, and
Lei shmani a vi anni a including Lei shmani a aet hi opi ca,

Lei shmdAPE] bihsstarimemicieic|asid iseguience’ odtusleisi acid molecule”

[ JpBtTER R SaphHGEBHeE LialREE Bt BolonERRERS anc rmmments
. thgRPNeBINA, ordRNALFigehoBiic ar ByhtaBa¢ origid/ whichh®ay be single-
LnPDEs of this invention may be enbodi ed in many

f grpoublerstianded;andsigipsesants dimsensq o pilisensestesdm A

Z ﬁl}ll |p‘3 ?é]‘c a’?}?é;n mst Qb{yéh@{ﬁﬂ;?éfa?éo ﬁ.ﬁ{ gohﬁg}d%ﬁétga nucleic

ptﬁo;tpeeqmemsas( dem, e)@ng)le, dprarheter és oraérab(yll&ﬂ@h with a-coding
Strate [ esztgor ProE%l n Pu ificati

B0ES 1 ABB SOt PNGRIS g rensTionridae enppdedpplypeptide.
NWhHJ Bﬁeféﬂﬂ)&*’ﬁﬂ(&ﬁﬁu@léwéﬁd Qéﬂuéﬁe%téa?ﬂbéegnth: uous and in the

puritication wll depend on theintended use
emm egading frfamﬁj cenriDEggnaiicedlaments @ug.e epressorgenes, are not

L B s B
Otdbéfratb'r gafdencdshat comdIexpreddidiPbr thel patgrdptides
i ncl ude purified LnPDE pol ypepti des having the

bi ol ogi cal
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activity f a LnPDE protein. n one form such purified

LnmPDE pol ypeptides retain the ability to bind anti body
woeoosoiesss | i gand. [ 074] Various forns of a pareCTIB2864/003990

LnPDE pol ypepti de of the invention may be produced as

a result of processes such as post-transl ational

nmodi fications. For exanple, various forms of isolated

LmPDE pol ypepti des may i nclude precursor forns and

di f f er eju59IaThHe eerTPBE&Se dokiEiRErdTeR! 1 the @onserved catalytlc

pol ypeptide that result fromposttranslational event

suedmal of KBSy ati on, phosphoryl ati on and

t ’ t
prov; deg et orfie Sff 3%99“?35%%%3 QoG dpich
anpeﬂmlahybhcﬁmimrweiwedﬁ wohgAémeatdr Qoqfn@@le@tléé sbﬂﬁ’&ﬁzes

%a/g%ﬁ e se uences di scl osed herein. Accordingly,
th

eefienresan bedeiingd byefar exatwle.itbe nay

b%df“’éﬂz“fﬁﬁh%%ES%ggﬁ@&éf@ﬁ% g e boseEidzdion 95 °
ofhymailzaiwﬁrﬂqllatmnsayr by ﬁmi hybrﬂzfmmlbrﬁmaifw@ \N@hich are well
7 ORISRy b B BPBE Rt G A s MoTRS B yki@licing the
I . v« n
e 1 g AR i o
tsg%sbr mtlogd%np@mlraﬁ% 970/9 98?\/19 lor_99°A/o|gent:ty to

e se k&N, cl,gi Ci ecul
of t he IPRIERTHE It SLPS Lt ouRtor R isiats o ieit Atk
Ll}ﬂﬂﬁaeptlde&wqmtés telteedr@mooed fr@ﬁpﬂféﬂ* rkgufp ehl?i?oﬁrﬂéht and
Ien%4§ogenes of LnPDE-A (SEQ D NO LnmPDEB1 (S

latgekon saparatad, @@E@@a SB&O%TI?@% pﬁﬁéfs &ee, 70° free 75%
t S r 6 | ul 0
Ie%% eSGtBP fr%'ehgg% f?é‘ér\ dé?)s’/o W‘é égb % 12%% 2%6(? f \9%%@?? 98% free,
Ther 8% Smet frmm\ceim cmmpd;m@wte ndihnplaish eISey/afe @atarally associated.

I t th t diff t f
ond 11 g BT NaHapks BeB ARt siiPISochaggen a
di gdipseptideddr ilddic E@fﬁ%quﬁ%é XRER '%\'scarﬁiﬂb"ﬁizl@w RhABLIE

precur sor transcri , mature transcr
Aoﬁﬂablstltw@nsylnselé@oabdeiaMnm u:oheewame amm acmil ceifﬁ'arlgbat

arp%l)?\'ggg{h ij é@%fg %H% f no L:ﬂ:gﬁ)gpgg <,=,ﬁ ruheations, or the

| nikenivhereip tioy vaeantarmietant prcﬂéxhdnﬁiﬂfélﬁs itg nétl#éffﬂ?%tlén (here,
poI ){peptl de of the Pr esent 1 nvention conprising th
@

(Reileasttiter hydeivsiv el oivin and varmen ﬁh@vazlanb@gnmar_ﬁgwuclelc
W'éc,hd ARSLAIE fﬁgg@%ﬁmﬁ rp'rcﬁt@ Pt ntgﬂ%' lﬁgnépﬁ\}ﬁhfugm ne

at position corresponds"to am

1- 631 dO6FEQHR2 NN “Lictoihindhedess O mEnimitenDd! bRemids,
nucl eqti de e uenc found in SEQ D NO 2, beginning
Wi S A 5?“ on 1679 and ending with cytosine
at position 2356 V\,hl ch corresponds to the PDEase
domai n of a LnPDE- A pol ypeptide (am no acids 384-609
of SEQ D NO DETAWED DESGRIPIFON-OECFTHEANVENTION:t i C
code, the present invention also prOV|des any nucl ei c

e LmibeAia SeselBupf ks Sufit a¥ Babld e teigbfphosphate
N@AMA)egideydlig gwahbsm’ét:ﬁkbrmlbﬁ@s@iaté%GMFﬁ)Cﬂléiy ﬁﬁ’ﬁd)r{érqn

1 and ending with serine at_am no acjid position 631
Trbéolpak?éh'tql%ﬁwmdm@eulgflagﬂla%gffmté|Cé|aomd@|mtetwafcﬂrst messengers.

‘For example, cAMP and cGMP are involved in the propagation of a variety of

extracellular signals that originate from first messengers such as hormones,
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encode fragnents of a LnPDE-A, for exanple a nucleic

acid that encodes the PDEase donmi n conprising am no
W@eids2886¢- 609 as set forth in SEQ D NO 1. [ OF&j/1B2004/003990

speci fic enbodi nent of a nucleic acid encoding a

LmPDE- Bl pol ypeptide of the present invention

conprises the nucl eotide sequence of SEQ D NO 4,

begi nning with adeni ne at position 1267 and endi ng

ith adenine at posjtion, 40 Leh. cor t
by 5T PR RIS A2 G R S ARERIAR B e e
CORBKMIFSER Goriitéfbe BlitHeir satasen egnthesisthy cycBRQsRMDy their rate
beginning with thym ne at position 3205 and endin

Wihcpﬂﬁegja ﬁiorebsapyq;i@mqq@midgmcifmrmp@_@g@%@%&Qﬁs)_
SEo b NP8 PBBs 2r8 ikl o otafiBo i ©f

C o@ppréXieafl@ 270 aning erids)rardNsierminay refdatanydomelirei ¢
acld nol ecul e that encodes a pol ygepti de COEJ{?i si.n .
thr@seﬁp@lzles‘pramdypgeﬁ@faa@rwm_@m TB(Ca%EP+ B - feriRg! dgmain of

F'\)lgéri]@}omﬂ?_ﬂljn%ﬂ%ﬁ‘.g A‘(’F&H%e rin%ﬂT, D RKHKE XN ,ai‘?ésdgeen found in the

on and ending wt val'l ne at am no aci L
posathiytio d®dtain thell PDENt Several famifieoof BBEshavediasn identified

jds th d t nPDE- Bl I tj
F oEispun ao8) Fllirel ERYCTR: a8 c0uenng RLapeiagg . Hol
dogﬁbfh 9?3@*1‘5553@5993;%@5@& 6¢41- BRIV Y. BRYI. CREMN2TB, 15550-
SEQ D NO 3. [079] A specific enbodinent of a nucleic .
acl 8564)c G derailiesixpl@z rqughiyn3pid arainst acithsepuenceidentity .

g B AR RIS B ECS MGISRR S B sty
engispryVia-b5adastiueacatidgrary iri s fdfidn.( Wiihirha family, there is often
corresponds to am no acjds 1-940 of

: ) of SEQ D NO_5).
Anoreaésr thap S8 meeaueRidrPaEY %Jtﬂgﬁﬂ'a%f?%?g’ﬂé’é&m%EeWhefeas

{ ouRlsL irr G N faiRROKIENG itfe!dt AdWaHURACB similarity.

position ending wth cytosine at position ~
4851 , [@66Fhinceukargpiendsvd distinet dipE@scf RidNes have been identified.
LnPDE- B2 (am no acids 657-890 of SEQ D NO . _5). Due I
{TEAseq ey Sy o S sQRfiEenE aRURe Aot s o Pag rpnsErvaon within
' ntf@gida%lyﬁé 28y GRBsAPDIS HcRide AIFbhrémtlyeieidvin famities of
encodes a“pol ypeptide conprising the LnPDE-B2

pomapemtliaie PEEmamwell sstseveral iPDis B lowepeukaryotes such as

on AP Gt S PR oL e Blsidt g AR08, pr e B
if nmqﬂ,gg@[i@?%dﬁn%géﬁgglzﬁsﬁtlﬂ QDEtggiod\Bef\ﬂehaahae@ wle[yelittle amino
ragments of a - ol ypeptide, for e e a,
n p@giéi secnenge (dentEWHD SASS; lﬁ@%@@&%t%ﬁ%ﬁﬁ’a‘g\fﬁp‘%‘ %éﬁeﬁ@“t ,‘
. . _ 8 h H MH »
e QG R R eicte, pRE T ROES b Bt aisinu iRl by
acittir géndrbky higheeKi, vVahven(davagltisat 2bn@60¢) doBial. {ehem. 276,

P oat5894866) neiss DTG Deaueny i i dezah fNikawa ot al.
in @g&?‘ M E@@Vl?m'. at §§2@b€36ﬁ%é %pme! d‘l@lkiilgic?@(sf@iuﬁ‘f discoideum
L rzu ? e s f

cleotl equences that are isol ate rom .
di {lfaoenite etdlj £1986) of BidleChame 263et6851-16§H7 )k Mo fisheri

isglated alleljgc.for of. n r - ur ;

o oanee Stahdr o Vit Byl ERAHFARE P ph G R F albicans

W rﬂio)?é'r%% &.W@&F%@oﬁ%ﬂmww&mde a LnPDE

protel n having normal PDE biological activity, such

as, for [@6Am ariely phdisprees ata toaght tqiest(t iom gecreased levels
rruto? Qyt/clf():fnu%lel‘o'{ﬁg; due to increased PDE activity. Accordingly, PDEs have

become highly attractive drug targets over the last several years. A growing
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gene sequence may encode a LnPDE pol ypepti de having an
activity not normally found in LnPDE pol ypepti des,

wa@ ak/0z3s56 f or exanpl e, not functioning as a  PCT/IB2004/003990
phosphodi esterase. Alternatively, a nutant of a LnPDE
gene sequence may encode a LnPDE pol ypepti de havi ng
normal activity. Accordingly, the present invention
provi-des wild-type and nmutant allelic forms of LnPDE

| : ! T o ! _
F Bt LR RERR st ineTe sBoRRE BDE MY lisRtre being
Puaé\mb@;if)@uaatsﬂmrlaplaem aderits davl 4 wide svigetafdiigedsesmughias

orns, o nat ur a -Qccurrin ne e ences, are
| seHtairBRUne livaser (Bralnkoa s o208 Ui lamdank Tefet] t1124),
Th&rtiﬁ’u‘?c'isquél?_'é‘t %l.g?%@@)_ EOE !JPI?ﬁm%:ﬁBH ©BC889d1280BS A28 (Barnette
nore nuc eo_lde upbsti tutions that may or may not
r e€I@90) iFnog.amigeRes. 53, H83:28) pinflamdhatoyodisszspse(B=enes (2001)

These substitutions, pay .in.a wld-type LnP

geﬁ_@v"_f"a’ﬁpzs Oéﬂ'?gp%é@pazg?ogég'égkgwpﬁef'%hﬁr@?(&gqt@él (?599) Drugs

acky Vogn.080) MMd SakoergMeRkdE: A GARI0)The?h. RES.OIHECAL 10, 944-

mut ant pol ynorphic formof the LnP rotein having a

di $4&) e$Q fayr theue is linoited infgrmatiaseaboui & Yreirekinetoplastids such as
her provides isol ated codon-usage

invention.fur
va ?’ﬁh?’?n(aségjafabl e ) that differ fromthe disclosed

LmPDE nucl eoti de | sequences, yet do not alter the

predi cted LnPDE protein sequence or bi ol ogi cal
acPplmpeptidescofdthednvantige vari ants may be generated by
reconbi nant DNA technol ogy. Codons may be selected to

optim ze the | evel of production of the LnmPDE

t r anscr j0#8] oOnkraBpEcipufdtheipnesentanyeartiondsidirected to novel, isolated

P BE At uasrllen T e atrsiie). P edia et depianptes) LmPDE-A
t hgé@%b qul b, LAABIERSY gsrsormqgn%géﬁd BhPBE-B2 (SF2) ID NO:
nu ding a LnP | ud

eot | de sequence enc g protein include

t hB). praricutar emhsidirrepistafihe EMRIDE pedypepgdes o the invention

PG R A8 451 e BB S PP L5 o lsfnania
L efriagyr. W@n@th%@a, theAln¥Bhtien Adlated t6fdgiidnts GEAMPBIKES. The
Cysteine s C , UGC Aspartic Acid Asp D GAU, GAC

d ipvantien AsPPreyides peReptines paRRYFROIPIRGICARY 20T

e T R

AAG Leutie®g Tieel pteddohinvddGon Gldd reGiies tCuAia@s@nd mutants of

N et oot e GRREPe HhASR an IS FigeDE
polypeptides having at least one amino acid substitution, insertion, deletion,
truncation, or frame shift. Such mutant forms of polypeptides may not exhibit
the same biological activity as wild-type proteins (e.g., they may have less
PDE activity or an activity not normally found in LmPDE polypeptides, such
as, for example, not functioning as a PDE).

[070] Another variant of LmPDE polypeptides may have amino acid
sequences that differ by one or more amino acid substitutions. The variant
may have conservative amino acid changes, where a substituted amino acid
has similar structural or chemical properties. Amino acid residues that can be

conservatively substituted for one another include, but are not limited to:

-14 -



Arginine Arg R CQU, CCC, CGA, CGG AGA, AGG Serine Ser
S UCU, UCC, UCA, UCG AGQJ, AGC Threonine Thr T , ACU
. WQ\EE5/0298% ACG Valine Val V GUU, GUC, GUA, GUCT/1B2004/003990
Tryptophan Trp WUGG Tyrosine Tyr Y UAU, UAC [084] The
present invention further provides novel purified and
i sol ated pol ynucl eotides (i.e. DNA sequences and
fragnents thereof), which can be in isolated form
| NGl EENIamiNg: @ameﬁ%@fehe.%ﬁ@ud.ﬁésaéﬁ% néf@'ﬂﬁﬁnﬁﬁ@ rt
co%‘lgl enentary anti sense strands d@ng LmP aspartic
Dwmafg&utaym adi; same/treeamea Iiysinefalgmmeﬁmei nucI ei ¢

acid ecul s_of th nventlo includ
el BB ind. cOuRs SEBRtPYS Sohahd BE poigdeed
COd%HSi‘JMﬂV@T rﬂeb@n(ﬂlhg drthPlenmireheeht Betheestan@apamino acid and
di scl osed her el n The invention enconpasses

geltorale in Hmree-ﬂmew@nalaﬁr@ucwe iof 1 prateine diarexamaple,

oo BT LB B AR 725 RoBld SR T ol B JaBenanged
moivith i@ scinevaatl isyleuksié, el édmm:m@s wWithl valipgl ces or

V\/nol 'y artially synthesized. used herein,
vvhol I yfo_féij nflersiesively CRNaHaRt Y I’?&Veﬂ"?é'cgﬂﬁﬁwgt've amino acid

I
DrOFMRRA, SIOh Be) thr BAaFBRT ERoReReor 8BciRAkih Bl ihbiophan, o
DN#laaine witlhtistred Biynitzn eninoaVvarativnksenap alsénnclsdesmnlno acid
n be.RNAs, or other ncl udi n

| | | I
RS A T A TR Brtpetiuianhadgrs i
”Délgﬁiﬁbﬁﬁ fﬁﬁé’ct&lﬁe Fb'i&é@ﬁ@lréﬂd?b%&nﬁﬁr biopeHIERSof LmPDE

deScri b in greater detail ow) that specifically

b| pelypRtidas IRRACDMpashes by phae pr@@@énu/@lmtlonaﬁwdanw in

nueteffirdid A SREGE ienl g e Eu BEREeE RACES sfbgiuted

he|h€ened bP8Gleldtbe maeBbe idundsingicomgutéit fregrarhe Wellddown in
nucl eoti de se%énces that sel ectively hybridize to

Lnibeearh iéFie 88 il DOARIENG soTtwiade Pagkade st ri ngency
hybr i di %ﬁ@ &ﬁf@i drit HVentidy BieAen Bé(ge'sq}%@hb%ino acid
ar d occur

under s stringency con TR ons “w
b%ewm%%hﬁmpfmhﬂﬁeyenﬁdorms anddra@;mmﬂts«nrﬂtl&smeE

ARRIPABBIAS TSRS BP Py AR e SV RS EAUogs g fragments

t h@orﬁéhﬂd“ﬂ‘ie pbeabé QIBn’P‘énﬁ' Wﬁé%@ﬂPDE%dl%é{ﬂb@@ﬁnWBé@%
nucl ei ¢ acid nol ecul es depends upon, for exanpl €

deeiskmehid meyjar o5 othenéeishmanieapgcios anylmubdp@@tes oﬁthe

o nePhBE kS 131y nikh, hs it EbhR L S 8fmBRld A8Ricans,

hyéid 0e&ae v@l‘nﬁla\/\mblud Wishimahheadhio /@1 d_ec‘siﬂné)ﬁa
found, for exanp i n Sanbr ook, et al.

wbbr@@drﬁaﬁlscnh@ﬁhﬁ@ma Hadenauasy, %%ﬁﬂ@ﬂ’a(ctdpfénéﬁw Lggshmania d.
m&ﬁ%&i@éﬁﬁQﬁ%tgﬂ%hgmﬁQrdl SRLP0 dng%na [E)&Zﬂ)rﬁgnla m.

Stringen brid on con I ons are those
thaMaz(wiénmrrﬂnWLézehmanm plfamcr/engt h and hi gh

00015 K3 oF Gl TR & tinimGhioD arsy Be cqpogien magy forms,

el @Vas in isolated form or in purified form. A skilled artisan can readily
employ standard isolation and purification methods to obtain isolated LmPDE
polypeptides (see, e.g., Marchak et al. (1996) Strategies for Protein
Purification and Characterization, Cold Spring Harbor Press, Plainview, NY).

The nature and degree of isolation and purification will depend on the
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a denaturing agent during hybridization such as
formam de, for exanple, 50% (vol/vol) formam de with

. W@20%088%6 ne serum al bum n, 0.1% Ficoll, 0. 1% PCT/IB2004/003990

pol yvi nyl pyrrolidone, 50 m sodi um phosphate buffer at
pH 6.5 with 750 M NaCl, and 75 nM sodiumcitrate at
42°C. [088] Another exanple of stringent conditions is
the use of 50% formam de, 5x SSC (0.75 M NaCl, 0.075 M

SOteHBed liseat Bdr exefi § &ﬁhm&waﬂ}tgn(mae&@g wil pd%

sodi um pyr ophosphat e, 5x Denhardt" s
sowttsé@r@tta"yéramf aher proBeins O enatedutes thad impaiBhs: bimdthg of

0. oy PREbRgR 14 Shpdlie S pineUigSat EaibEhmepiscetLiyPDE

depcﬂympst&je%ﬁdcludé Yuified SHPDEYRfpepands hbmg the biological
approprl ately to obtain a clear "and detecta

hy"L’ﬁ tivily phei lanQIEg@ratem TYppealformayeb pfrified |umg%BEwolypeptldes

2x SSC/ 0. 1%
vv/ %lhéﬁébp'%mﬁg%ﬁé&)wg Bﬁﬁbﬁgﬁﬁégér gt)é stringency
(0. 2x 98TAD. \Ifiduy foymSRBa peticlar Etmﬂ’E(Eipol?b@btlde of the
st.rin enc%@gl 1x§ %é)l% (wv) SDS, 68 i [089]
THE V‘ff.% 2’@\/@9 AP G\iegrl Ohmq%sg%ﬁu@%aﬁ past-translational

d
CIRGHRE gl o 0 Wl o

rmpmnqluﬂle prRIarsaslfenos esd diffdrbiAt mbtugefemss vhal nePDBGrotein

o THARARGIRRBH okt 7omh Oboikgalat puak susiie sueBice dhisasiation,

ﬁt}ilﬁﬁph@@lé{ﬁnrﬁbndlnﬁﬁ'&hofécgfﬁr%\@bem\m nol ecul es, and
anti-sense nol ecul es. Derivative nol ecul es incl ude

pept i dd0Adk | hepreseabinyentien prm/ntemsnlamtaed putified

t hi t t
ek e 49 AIRF RO R DBRE Serftiar Bafe weSTb Rl
banrdPDE mlyg@émrd@tsam@ﬁde@%cmsea%rém. aAéb%ﬁ&ngllx, the amino acid
pa| r - dependent manner, (Zamecni k.et al. (1978) Proc

U RESTIOr i PrObE ingentisgomay be ideoiirahito BMADEAA (SEQ ID
(3986)), EWDEWkSEé%%ogg SFH% i es(%”@ﬁ‘ié‘i\?c)) 5). LmPDE

[091] °., Peptide nucleic conpri se
n Llnﬂl)mecptldes of the iguemiion maytdlsdh canmpase racb Iﬁaast dne&egderce that is

Tﬁfi@?ém?h}éf 3B medioe 8Tkl Doiids SoliedTge seasgern.sThe
tpP@sdritanisitiontal & Qﬂﬂfﬂiésoi@o%lr’ecbéﬁé“ Eggég Ipb%bbtldes with at least

conpl enment aré/( &[0 npl at eé strand
a@b@U(ﬁﬁ)éll §5 %l 75%( @%8)35%&(1%&@%, Db g D8, 98%, or 99%
f.or nt hesi s of DNA, RNA,
déﬁ%)él r-ana gﬁfggg?as%%g%dfrb%ﬁ “in Aigonucl eotides

and Anal ogues (ed. . Eckstein (1991) IRL Press, New
YQr k nucl eoti de Synthe3|s (ed. M J. Gait
(M‘;"cl%aﬂgi%cu lesy of the Invantion)) . Additional Iy,

nmet hods for antisense RNA technol ogy are described in
U S. patent Nos. 5,194,428 and 5, 110,802. A skilled

arti saf0#%gin Thealte*sgntabvgltmm presigles|lasBBE mfcle;iu@lcﬁi molecules
LnPDE nu ot | de se

o ol PRuiHa R et detolf enenamtnas DErh SR NGRS, LmPDE-
Pey1 'IBENFO* m)géﬁhll_qlnﬁ’bﬁsm %Em@ﬁN@) @93% dgg%}kt%vennon

et a p or US t ent

[ ebp)| pran@@ammiﬂncs acid mbleculeBDEahentasiecthadinPBE Eryestides

Ofdlstc[]&ed previously. The present invention also encompasses various
nucleotide sequences that represent different forms and fragments of LmPDE

genes and transcripts, such as different allelic forms, polymorphic forms,
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i nvention include DNA and RNA priners, which allow the
specific anplification of LnmPDE sequences, or of any

. Wo eagioeasss t hereof, and probes thatsel ecti vel yPOI/1B2004/003990
specifically hybridize to LnPDE sequences or to any
fragments thereof. As used herein, anplification

refers to the production of additional copies of a
nucl ei c acid sequence and is generally carried out

us bREmEV Y RS cAgSockiaistripiaeht oRatuRCRANE &S 0 haditeRally,
that are well known in the art (D effenbach et al.

( 1EsmMiperIFYGlRie ack malasulasdhpt senerdon Age Biantgof novel

Ha I W \YA . The nucl eic acid probes
calr’inﬁml?g’géﬁ%rﬁvﬁ% %rS\Vé\fg{eQ'Z% abl e marker. Exanples of a
det ect afd77] mar 60¢ emboldirdent, the p@ysentipivehtion peslides a Aucleic

radi oi sotope, a fluorescent conpound, a bi ol unm nescent .
coRPE ENEodNaa MR iR B RARtIdRHBERIEsantigyention comprising the

h : T . WAG;
 apefedfidg ReqRen Rt L SECND) (8 2 peahnk i tBfine o
( spesitibo 536> aantpéredingavithruaiaires atapositidrd2425 (whibblcenebponds to
L e
NUgLAb6tAEE s8R RCIBLAY i? SEX | MG Pegiting fthi tAGRine at
Such nol ecul es may have regul at ory sequences
opR@sition 46y 9 landkerting witheylosipEahpesiton 2356 swhjichcogesponds to

of ;.1 heni ngion. 4 e, present. i nventi on

erltsrERERYE UoBiinor AT ttPREH BBEdline TRl A8 B gpe of skQ
asiD BRI Dastto BN Adegessrabe of (HD¥satic! dutle, BRNpreseat invention
nucl eoti de sequences encodi ng LnPDE pol ypepti des. As
usBEOREPYHRS apyMuARiGariddnpleclle thabracardsisce nPPeRide

ha _ . ¢ . . il . .
verPaaa g e ENPOE A pERpRRtg hodiA & ol SEA I Ro: 1,

i nbedianigtwifls eesthiboimecataamine, ac&hpbsitiok 1eandaénding 98i9) serine at

e T L
LnEESo RO GRRht<d6F a PRFDRANTEEH é(étﬁﬁéeé)ﬁtijcléfceadkpﬁ{a@ Bh¥odes the

| inked to One or nore expression control sequences
andDP&aseatamoaingegupisiegsaminracds 384119 8$ sgt fiathdn SEQ ID NO:
LnfDEs [095] The nucleic acid nol ecul es of the present

i nvention may be reconbi nant nol ecul es, each

conpr i sjo78] t AespeeificadiiBodiftenpof dinitidid atiencoaingy 4 NRPEDE-B1
nucl eot1 de sequence |inked to a non-LrhPDE nucl eotide

s cbelpertideel thexprrpert, invertionsapePrwes BRJB dRglidgsequence of

op LAl : . .
OPSERLIOBLY 4 RERAS ANEELRIe ADARR T B epangyn
expdesine @b positian 4050qwhiciLisoryespepidsdatanigo \eeidsot-930 of SEQ 1D
CPUR i Ml b bbb es BoicintldEPhdditne8 oiha in sEQ
A PR, Yeginidd FithehyAinecdt esditfor| S2@IAY IehBiref witieytosine at

r econbi nant “vect Into a host ce Various Vi r al
vepositien B806 avbichwerespands ta theadDEasea dosnaio fof weRDE-B1

i b2 oA T eap BT R IR do; SR B BREARI HigS) g the
6 18Rt codd e prsein® irfvedtionh RfscOprRYRIds Ariveuidiéie aclinolecule

permt expression of a LnPDE transcri &tEoor pol ypepti de
seliaérbeodes g mokapeptde copprisingtinpd:imEDioBfl Redypeptidgseguence

ve i NGl 13 f . ¥olg i Si . . o

Lo 0ba S T L SN U6 RefbE 38k g posiion

usged tadingwitie 9alirenatodminteadidBbEition 930. The invention also
provides nucleic acids that encode fragments of a LmPDE-B1 polypeptide, for
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nucl eoti de sequences in eukaryotic host cells can

i ncl ude expression control elenents, such as the
wh2walozsse us pol yhedrin pronoter for expressi oPCT/IB2004/003990

insect cells! , OQther possible expression control

el enents include pronoters or enhancers derived from

the genones of plant cells (e. g., heat shock,

RUBI SCO, storage protein genes), viral pronoters or

| eaganpRreanabieRSadia MBtRIRBHeY tHd PBEasBHbNRIAD r&irﬁf amino

enhancers from the mammal i an .genes or from ma Ia

vi peigde $47r38iBas spidferthiic SEQ IDMNP0R signal s nay al so be

require roefficient translation of LnPDE nycl eot i

sequenc@)jg?Tﬁgsggc@F Rﬁtl’ 'W@LB %“Hﬁ@'CA%@ﬁnppémcﬁqug’%E-B2

c opolypepiided] theqiresEt aaIMioR- cotnSIElIhehecR Ade @Bta)g%nce of

|n|t|atLon codon_and upstrean1sequenpes are | nserte
i ne6Q WENLS §: Berinaing with pdesineratassition 2162 anitiendiogavith

39 5800 5 FBEA e R Sl of B 0

t hiOedl).) Ansthereentatimenkogeprsss & maRlotitie @ealiefMdLPH in SEQ
[ ATG-initiati on codon nust be

I j | udi h
or EURGE £, Beainiss i Envrmine ot mositeniGhe0cebanding sitbecytosine at
t Neodigsr 2851 "aReh RErbERIRId © tﬁﬁ%&% 80a bmngpg-éﬁ

entlpe |n$ert. Exogenous transl ati ona el ement s
i nfamine iacitsififoB80 OABREREI N )i duse torthgidegienbrady of the

n | an nthetic. The efficien of expressi.on

g e RR B BTV elar e proMoEn R BUEIE acid molecule
aphaDent@ies 4 iBEthE LAFEDEF) -

504) Pocults E?QEFP%%?@B&P Dihe LYFDE L BhlpBRidY scquence
etseiiforth IBFR NG §s beginping with metb®nirs st amitp. adid pesition 1

LRl ; [ ). eé | bl
e eRdhd v g ot b SRR A B0 RISl i
drprgvides insicheie acids thatamcoesifiganertts b adlmPDELBD rrblol?,/"peptide, for

tetrat:%line. The vect or néaa/ al so conprise multiple

erfdGHIRP Sa¥leie cid 1hat eRcadaseibierPlaEasmdpmain spmerisisgtamino
R ssmagba%amm SBA geREsces. Met hods for

generating a reco ant “expressi on vector encoding a
LnPDE [1080)eiPnebf skilkin thneeart wilhappreciats that mosteic acitdef the

e o ) Soei e G o iR ST EDERdpeptides
Haytiher thaphRe 8 epecifidamy tnéttidred dfsveor . NY and Ausubel
(1989) Current Protocols in Ml ecul ar Biology, John

W1 ey 40&Hns hengr@seolirvention ¢atenplates alieenative whelic forms of

oD NG o BheBE A P By BT rorh RIS lifects of the

exspresspenies.eTypically, istiatad elleitfsrvidodfenatfdy-occurring gene
prokaryotic host cells. Prokaryotic cell expression
Vv

SEAYLLCes BCide Wilthiypg and mytari@llelesd Awdddvee LabiRE gene
| SR oS SR B P SHARPLBE il actvty
E g‘tJalg teus, fdﬂeemgm}e,}a}wph@phod&ﬂt&rﬁ@?lfﬁ}gtmmgg lln?iili_l?ant of a LmPDE
[at agene aJo a, , .0C ) , or .
LEPBRIREURG e (Y TRE U5 LD GObREPUdS NekiBgian sctivty not

PALWRER} idiRd ihLnPBEYId e i ioni
Al ter ng?,tE i vel yI the e%r@ses‘#o%g’v%?tr{oa:% f%?é?%fépl& ggtewtnctlonmg

i asenphesphodiesigrase atltemnativel)E atmatant of ptlsnRDE/ genet dezjuence

Bt St PERREPRSe FRlingrdTiR GefviBE ASDrS8, the
apreseiit flvention pebdlides ﬁu@yﬁ)gh@ nfthht SREHCcESFHOBf LmPDE

vectors are well known in
nucleotide sequences.
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art and are available from several comercial sources.

Such vectors can contain convenient restriction sites

~ Woonsizases ti on of the desjired DNA segnment. TypPCEIB2004/003990
such vectors are PSVL and pKSV-10 (Pharnmaci a),

pBPV- 1/ pM.2d (I nternati onal Biotechnol ogies, Inc.),

pTDT1 (ATCC, #31255), and simlar eukaryotic

expressi on vectors. Host - Vect or Systens Conpri si ng

LnPDEs 2

oSt ve@%%? Thd ?%r%é@gf‘rpvtehﬁgn ?M{ﬁé}%ropgérrﬂﬁflbfe%sp(ﬁxmorphlc forms of

phlageD & nudeo’a@s Ereqhemlmsr |T5’54plt@llg isofatd pulqhmplmdéorms of
seque or a fragnEnt t her eof ,, introduced

Sunqtgbaﬁg( -QRSEHTINGgene g\eqlé@q@)argﬁscggﬁg,def g,lfferent subjects of the
Vv / s

L oS3 R ShBESE AT AR 0 B8 256iEs Ripg oo or mor
sylsmdmmswhstmmatba'empy@a;sma()enq. respit oddua)gesniRike amino

tid d by L | eotid .
P rRdR5BH08 SGRGE b bheve FReTg i Py resusinaL Wi Juits LmPDE
firat ehcoddd apr6el! RiARY Bid Biolyidal eRtilify bmhdi%e LmPDE

bacterial strains fromgenera such Tas Escherlch
Ba;eruoltelus,,owwdqmgtartspobfmwpbwoan cdithe LmPDE protem having

C | es of suitable eukaryotic host
%ﬁgkgﬁﬁvﬁﬁgnﬁgggﬁycells pl ant cells, or aninmal
ceI | s s[08B] aFhérprageint Riventbh furthivd prodiges isotdted codon -usage
Sever al E%%#Ible enbodi nents provide a host-vecto :

sy\éﬁr@'ﬂt% Tablad ) tht cbfé@ﬂwmeg@tﬁclqaaqwﬂPQEermucleonde

qiT}E%?]@esf@t d(?nnson ev&@pwkl)da{éger | aq)égeﬁ@%g@%ér&re or

vetmbkngrc(aﬂSacmmyz Thmprndrbn abagh vamarﬁacnm.abe)g;enemted by

( ceEemRiay A ot Codtrt Max ke selpiied e sbfinigg the level
Q#Q?rbdﬂ_&ﬁ)d @ﬁth@q_tﬂﬁlbDErlréﬁschB?of Eﬁl@'ﬁE BAEINAA particular

nol ecul es of present invention into an appropriate
hdypkamomcmpmsery@@c@mpre%mh@gt WWeadclrdancenwitim dusfrequency of

en ISy BatEe] BT nbEPAL iR afYe AioiS Xy fldiEhe nuteotize
| Ndgcudee @nceding a LIS prstemh indiude the predictiaaicf RNA
nol ecul es by el ectroporation or salt treatnent nethods

( deansorigts bavingmore ablst prepertiesosush ps gp exdgndesthaif-life or
S 0; Sanbrook et al. (1989) Mol ecul ar
Cﬁgﬁ#%ﬁbggﬁyﬁv} Vertebrate cells can be transforned
with vectors containing reconbi nant DNAs by vari ous
met hods, including electroporation, or cationic |lipid
or salt treatnment (Grahamet al. (1973) Virol. 52,
456; Wgler et al. (1979) Proc. Natl. Acad. Sci. USA
76, 1373-1376). [0104] Successfully transforned cells,
i.e., cells that contain a rDNA nol ecul e of the
present invention, can be identified by techniques
well known in the art. For exanple, cells resulting
fromthe introduction of reconbinant DNA of the
present invention are selected and cl oned to produce
singl ecolonies. Cells fromthose col onies are
harvested, |ysed and their DNA content exam ned for
the presence of the rDNA using a nethod such as that
descri bed by Southern (1975) J. Mdl. Biol. 98, 503, or
Berent et al. (1985) Biotech. 3, 208. The proteins
produced fromthe cell may al so be assayed via a

bi ochem cal assay or imunol ogi cal nethod. [0105] n
bacterial systens, a nunber of expression vectors may
be sel ected dependi ng upon the use intended for the
LmPDE pol ypepti des. For
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exanpl e, when large quantities of LnPDES are needed

for the induction of antibodies, vectors that direct
whe@h/obmssel expression of fusion proteins thatPer/e2004/003990

soluble and readily purified may be desirable. Such

vectors include, but are not Iimted to, the

mul tifunctional E. coli cloning and expression vectors

such -as BLUESCRI PT (Stratagene, San Diego, CA), into

whi ch a LnPDE nucl eoti de squﬁgce may -be |igated

in-frame w th sequences for noterm nal Met and

t he subsequent 7 residues of b-gal actosidase so that a

hybrid protein is produced; .pI N vectors (Van Heeke &

ScAminerA¢ido8oSymbobi @ne btter Sgmbol 55@0dB0S) . and ‘

t h&laninee. The p@&X vectors: (K onegda, MCQQGCWG%ﬁCG

al systameused t o Gyspr ess LnPDEC pol ypept iWBE, &5 usi on

prggﬁé,ﬂgpmdh glagpat hi one S-tpansf er aseGAGSBACH

ge@ffidmic Abiah fusion proteingare sol ul{l;,QAagj\@an
eap Syviseny | f g fromlyseq:cel 1's by @gg Rjcon to

oneagar beads fol |l ewed by el
prg e of freqﬁgl ut at hi one. @Pr ot ei ns e %G&Shﬁﬁp‘ GGG
Sy Pgﬂ Care desﬁgﬁeed to incl L]'ée heparin P
f alSPIGUCiR pr ot ea cl eavage sites so t I d

prieXsh® of interd8t can be redleased fr
rmh-@!%}n%tt will. Leg106] n yeasht (Saccharlé%cb'éJG CUU CUC,
cerevisiae) a number of vectors contai td§, CUG
coMsthionineve or Netduci bl e prdioters sudhJ@s
beAspdraginer , al ¢shol oxi dase Mnd PGH neAAUeAASed. For
remigine, see Aupygel et al. (Bupra) andCQUAICEICEBA, CCG
(18RMamit hods igIn516-544. [Q@07] n casgaangaie pl ant

ex on vect are used, ghe expr eS@GQﬁC@CaCGA CGG
se'gfgﬁﬁ(ﬁ:é encodi (r%gaa LmPDE poI ypeptide cgg iven by

differe pronoters. &or exarrpl v
pr %’?éers such ;gs fhe 35S an 19S prono CU U % uce,
( ri sson et, al 984) Nat ur 310 5 1-

e&tﬂ?eor |1(orrb|nat|on ththe AACG
se alingce from TMRITakamat su &Y al. UA GUG
6, Bopt@han. Al t eifRati vel y, p/Vint prom)tlé quch as the
srByiosiebuni t of TYRUBI SCO (CorXizzi et alUAWoBIAC EMBO J
3 1671- 1680; Broglie et al. (1984) Science 224,

838- 843 heat W nt | .

(2001 TBel TEE Bresit MSeRlORR et pralided hoefiurtied and

USI@Q}atJ@Sél?nGéleéﬁdéécgl% WBG qliedeatiirfiagmbatsiherdof), which
direct DNA transf orrmtl on or

patdrobein isotited ferm, iagludingtDNA . andoRNAdanssEptst (bolfe ﬁense and

e e e R S TR

ppandﬁé‘latb@ﬁnol@bu?éél SRHeARIC| 6iB e rtdatds éﬂiﬁ&&jrekmmnﬂ-mtlon
for Plant Mol ecul ar Bi ol og Academ c Press,

N. mviudeprwclepzmemuepe@@sygsiﬁnmltyelﬂﬁama}éo ek 5?@@&%?91@3/ to
SY#Eqhb B! nidlo mé“éﬁf‘sntcgs?u%‘g{q SS4 heYBIE pol ypepti des

is an I nsect Sys one systen ~Aut ographa
cal i f or[o86h ﬁmimr\tlpnleynbempassss genamid| ADININ)nboszyumednd

as a, vector to express foreign gen in od
F raigiSsDRanRlBPYISS 7S WRII RS icdlp Bolis Baseg A pipnalive packbone

glr %nci H'%aﬁﬁi}ln%alté/ﬂnrag{é? bégzs %ﬁé rrécgfﬁzlgé% g@g&’r ﬁblegﬂegegvﬁgﬂﬁ derived

enfcomi majuml Bammésmlvgmﬂlptordmrhmy wtlm&mzdj Aawsed herein,

Bgr é{r %i{p%b i egd BRI Wb Hi DRIASE p?odﬁ@ed entirely by

chemical means, and “partially” synthesized means that only portions of the
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and pl aced under control of the pol yhedrin pronoter.

Successful insertion of a LnMPDE nucl eoti de sequence
wowdos/oezsseler t he pol yhedrin gene inactive and peDtRroeH/003990

reconbi nant virus |acking coat protein. The

reconbi nant viruses are then used to infect S

frugi perda cells or Trichoplusia larvae in which a

LmPDE pol ypeptide is expressed. [0109] n mamal i an

hogésueid lNA@ai’éJﬁr'%@Uc@é by ichBhTiAS§RthRSRY e&ﬁis‘é‘ﬂséﬁél@&ﬂes can

are utillzed. n cases whére an adenovirus i s used
an bexpiNAs or @merén©lgculea belDhpentiset mmﬁeus@@mw(&@mss) or non-

o HbBR A0 FadiPres Baith B8 bukBASEiDae Werlyaifes Bldsthiped in
| Ie afites@stal hefow) thaespedificdll) bindDNESSERNAG FBasd-paR
glon of the viral genone results in a viable virus
i

gaandgntanannero gy skilled artisan| canxeadily getain thesegiasses of

S EBEAISE O AR, TR

enhance[&'86 sw‘hb psséritanvernionsarconprovideshuchkdibe sequences
ﬂ??g gﬁ; % E’H sed to increase expression in
SEGtiMglyhyesrize tpd-miBPENusagtidesiaqueneas Hndeghigh

al t

e TnBEnEY Az Sfor Eondifony. Tgicalf: fybizafidifunder standard

or high giriogersy ¢dmhtmrmrw1ﬂsmduthémmmdmﬁpnpleménhara nucleic acid
articular

noer .. Such nodifications L -
Do LB A e eAC BB by gl 70% to about
aC eDyYALIE %Wea@ﬂy EFWJ@& k®Bne le‘ﬂé@%ﬂiﬁ 4@'hat the high stringency
phosphoryl ation, |ipidation and acyl ati on.

Pobvbmdléamrhbewn paRie sidigolgeutsas agnpendssipen, for example, the
Pf88 POt |{J té@ﬁné’c{r&&?fmﬁﬁ |sz? 6‘?&%&’0 h@%ﬁ&tﬁn&f the

f or orrec |on
Di ﬁf/bﬂcﬁnhg Mhds eTIhé nsathbdsan€iésmutied-for ddagtctiPRigh stringency

BV o S KRR Tiorart ] kb o0l for peaple i
?rg§:aﬁbtrb&§ gl (gB@H)bﬁI W RingPAY Sodr, z%r,&ye{rgfé'] (Gold Spring

cati'on and processi ng tHe" i ntroduce
pr bliadiar. La[b@tatpr)F@old@mmgéﬂanbom IgYi).yi el d production of

r econbi roteln st ab XPpressi on refe red.
ForOmnlRL R Genedl sl fyBiBerion S fieribosS that: (1)
pobbﬁfbﬁﬂlIb@lﬂén%@réﬁg@lﬁ‘%ﬁ@W@W’téﬂﬁbél@t&é%:eﬁé*sﬁ‘iﬁgié?‘é%mple
that contain viral origins eplication or

en88Y&rd iNa@lx BrasIS Mrsqauanmttf@teawmd 8. 5elSH2% abbe° Geerd@) employ

2 8 S SO btYAPRLEHLR P £ ORI, for Slentple, S0%

swWvio/bel) farenzraidectitly 8. 196 toRine Tdeupialbasen, CU1%|‘II€|co|l 0.1%
sel ectable marker is to confer resistance to

sePRYYINYIRYTaHEone, Shmdd saeiimPhesRiIale sutar &hRH e vt rhp0 mM
Of NGEY.Ishd"% Al SUaRH itk ke ggREess the i nt roduced

sequerice esi stant clunps of stably transforned
ceI | s cf88beApothier ezaatpbziolistringent ecmditians is dhe use of 50% -

rieGe 91 Ss0 ok ee BhNapu s BhsoalRTeliat) 50 smh sodium

”Bﬁ§§ AR h199.8), b'ﬁ)ﬁ%odtﬁﬁ%?rdﬂ?ﬂsﬁﬁ&e 'BWDéHI'%rGM solution,

Ilmted to, the her pes SIIT8 éx virus thym di ne kinase
(tac)nl(:ameglsaimen saerm(m%‘/(ﬁ mg/ml 021%-233) andd 0% dextren

CorifElg st 4952, WAESERASE 4 Eih DACERE Al §)12a SHS A skilled
t KapisBHSan rea@ily d@ﬂeﬁm‘necﬁlhd Sary B8 ReMiderlyconditRPs appropriately

antinmetabolite, antibiotic or herbicide resistance can
beto obtain a clear and detectable hybridization signal. Typical ranges of
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used as the basis for selection. Exanples include:

dhfr which confers resistance to nethotrexate (Wgler
w@00a/02386d.980) Proc Natl Acad Sci USA 77, 3567PGBTER))04/003990

npt, which confers resistance to the am nogl ycosi des

neomyci n and G 418 (Col bere-Garapin et al. (1981) J.

Mol. Biol. 150, 1-14) and als orpat, which confer

resi stance to chlorsul faron and phosphinotricin

Aasiashay 2o 8RR iBRRE (LIS fad oy GuSEFe Bhtge (o Sos.
exaj'mhﬁtémbekéﬂﬁre )@hbcaéria@/ﬁnﬁ%éﬂ\@ QOOZXJSSUI@Q% (W/vb SDS

| ace of try to han which allows cells

ut ARGk anig®) htﬁlh S ERsdOs KB6(0-4Tavy} BPETER 6L al

1988
(Recenz | Ej &h res Vi s”@ﬁe] p&é{?f @%?ge Nég%og%&ﬁé%tﬂat encode
poptﬂFE[DE bxolypﬁpﬂhemirkmmcmlac lthd RN hisleyatas 06 the invention may

|y nd |ts trate, an ci ferase
e isdlé@aiuiTenddh or arteb FRNA Fheleaties ar BNA aldompriat
usggc (EE'I‘WDE? ||dfay transformants, but also to
y t

quant | transi ent or st abl e protein
expr ess[0®0] aThe inboteibbeidtroolacylee cif the invention alspshelode

de t al 5) . Met hods, , i ol . , -131).
O e isic B ITRS e Whish diffesd T DR e B4 Tigcules,
Than@aA§eRhsk WEBEIIES. @éﬁaﬁﬁé’ﬁidﬂé’@lé‘é‘mcm Séptideiucleic acids
bind to the LnPDEs of he i nventi on. These anti bodi es

rraﬁF’lﬂéS),@éd rasy-nieleis ad:ul giedeaules metudingphgsphdrethioate,

CLRRSGTRieser Shar Dol ANamAUDRB sPRiratE i aguies. tet

aanHUtmslm trande@ HNASr RNA irfs bfaéégimfdﬁ)drﬂ%heﬁfanner
Fab) ., that §| nd to LnPDE pol y ept|

S ashenTas el (LT TPeegllh e Lepi U AR 250r e acrshild et
Duly Widdo)T5bc DN dvgallubwagaémakalmat)o a non- LPDE

hese anti dl es can from any source,
e. g. , ' E8di t Peptidepucleimt acid oplecdes cpnm),nsb(ammlelrrws:bohgomer

S VR R ceid Fesitiie AL aea D BaminG group have
pow@reaadéﬂ& TRe¥d bﬁiéll&ﬁol@@b!e%c{ﬂbéo' ﬁmo%f@@bﬁﬁtg@m ag@hyS) stop
h the intended application. LnPDE pol ypeptid may
etramcg@tt slangation dydpeding do treineamplaieentary gm@at@)dstrand of

t
ShUFRRAF RIEREr Y, LG 5! g 525 505kl fdviows

t hef matralsi fonsyrtbdsit iod MENA YRNSQ ald dheit bﬁa@lgtleb@dhda% foﬁnd in
the invention nmay be jnternali Z|E+%(Sant| bodij es,

i npégwavq/@%i/% fg?d Aggiogpes (ed-d tEfestain (1 %‘UHR&P@ﬁ?eNeW
ggw %nd'cﬁlicf;;ﬁméo%fdeﬁsgﬁg&ém%&%% ol ﬁ g4 d4ggtﬂ[ﬁ Press, Oxford,

‘trn nduci ng
f oEngIahd):t Adgltlonallyarrgahodg famatiisenae IRN/N tezmedpzy) @re described

i stpataritginente o4aze aptca | 1 EBoB, M olishARRRE Snpsaciy
powteﬁ%b@s c|a%%e§§ﬁ@hue@‘@éad Adledlics RRtHY fHaAdHPDE h@cleotlde

Ined as at least a portion of the varlable re%
of seduenicamsiesglibed hereimises; liveexaraplebinmdyative and Perspectives
tar t he anpt,
Tl Phss Skl SR B AR Dk Pt et A G etent
FrRens/Be, 0¥2)t he nonocl onal anti bodi es or the
pol yclonal antisera include Fab, _F(ab')2 Fv fragnents,

si ngl e-16A3] nEmbodaents Of the ENTRIIE swcleik aeidolastiles of the

invention include DNA and RNA primers, which allow the specific amplification
of LmPDE sequences, or of any fragments thereof, and probes that
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i nclude the imunol ogically significant portion (i.e.,

a portion that recognizes and binds a LnPDE). [0118]
wab@sokdsseri ¢ anti bodi es of the invention may BPET/IB2004/003990

i mmunogl obul i n nol ecul es that conprise at |east two

anti body portions fromdifferent species, for exanple

a human and non- human portion. The invention al so

provi des chimeric antibodies having different effector

f

| mgsren s SHeE RN lzs GISRPDE Sdllseds 4 1 apy regments
an%éﬁ@ﬁﬁhﬂ@hsé@%’eﬁ@ﬁ amphfiettiba refereintig p]’@dbtﬁbmbﬁaddltlonal
(Sharon et al. (1984) Nat ure 309, 364; Tan et al.

( 1gespespf a nhaleisIacihsequRNes.a8ie's genarrllvGasked out using

o Bt T PR PRy R 1 o o
geclmﬁﬁgnghclgelt =10 (199?@C@@mnmdl LfabmatomMAmmgl k@m«h Spring
escri be eLl .et a ca

uskageor @W Ehnvnewow&] eI 20 P B 8. be Tabeled with a
d I

SR ETEIRREL TP PARCLERT R RS arp not
metimited tbnamdlmsotdw arftuofGzaent eompound 19 R)uminescent

Nat | . USA 80 308- 731 Kozb t, al .
(1680, A G5y Urdaesrenl Sompund a BifaGineitof crgg.gnayme.
thl"échﬁﬁléﬁ@%' for §8nerdtin§)abdI&d DA Had IRNIA pi’@lﬁé@éh% \ﬁ/@ll known in

the preparation of antibodies are wel

ar the agr(sesdappramale; Sesreak ghgl. 6@9%9 éBM@!@Clﬂ?" Clonmg)
i mruni zing a suitable manmal i an host with an i munogen
such as an isol ated LnPDE pol ypepti de (Harl ow (1989)
AnRdeombinantduti&ierAcid MeldvulePErodingLmPDESdi ti on,
fusion proteins of LnmPDEsS may al so be used as

I mmunogens, suchas a erPDE fused to GST, human Ig, or

H s-tag f tl‘ﬁ'e‘iﬁv t mc%éc?sre%éﬁ{ t%c@]c acid molecules
po e d

over - expressi ng ypeptides nmay a be use
f oenbozdmgilza&’DErmlyﬂ'éptsiest ﬁaxohgyolwylaseuay hava regigatory

producti on of cIo tlbo wi.t h.enhanced
Crgateness raranusy JRRH e iBg B plbipAiRESERRstes of the
pokyeeBbhdes (Harlow et al. (1988) Antibodies: A

Laboratory Manual, Cold Spring Harbor Press). [0121]

The |nvé®g4]orT hel presentdnyerntions ajso leneampasseD trfosabinant nucleic

or PPl SBEh R cotfFnbinBPP KU s A ROV That comprise

r eqaEkiolianiseanthbencodiR BrRDE el gmpédes. A3 usbd herein, a
anti bodi es usin age dis echnol ogi es w e

o) 1DRIAgmeJeoLle Rea DB molesha fRessss Bres SUisated e palpoutar
“?r’?aﬂ%@ﬂgh‘ nB@:Yrg' WP\ aﬁ%red%?egﬁﬁ@ {Dﬁﬂ%bfécﬁ@é ate well known

Is used to rar
anin thedgrt l(]myoaaammplghSam’mook et aly (98P Maigcel@s&ﬂomng, supra).

ue Fons Snaimegh ot RS TvgR e A8 B BHfieSthat encode
ph%Q_emPh)@ p@lyﬁgptld@‘?ﬁhﬂ%n{é‘nté Beorast, 'ab@@gmﬁiw BSiestothe or

he surface, “can then be isol at ed. encodi ng
t hmwaremsslmr@gbn’fm@ Jesuenges ADSEr AREIaFISEABENGES:
ant i body expression. [0122] Anot her nethod of
produci ng human anti bodi es enpl oys "humani zed" m ce.

ThemR tbFACoaMMISinG M6vEIAAPIDES t hei r own anti body

[095] The nucleic acid molecules of the present invention may be

recombinant molecules, each comprising the sequence, or portion thereof, of
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genes replaced with a portion of the human anti body
gene conpl ex so that upon inoculation with antigen,

wo b@g/opasssluce human anti bodies (Green et al. (BOP1B2004/003990

Nat. Genet. 7:13-21 ; Low et al. (1996). J Mdl Biol
260(3):359-368; Wagner et al. ( 994) Eur. J. |Immunol.
24(1 ):2672-2681 ; Wagner et al. ( 994) Nuc. Acids
Res. 22(8): 1389-'1393; Wnter et al. (1994) Annu Rev.

l%'%‘%[&ﬁﬁﬁcleﬁt?pé‘ Rerrianea inkae o Aol AR RlgB8lag sapuence.
Ny e%gﬂg?lé ecﬁe s sfe@g[leh&? et @@bFéMQEFy Imf(eé me@ufeccor to

nonoc antl produ0|ng cell lines
R@an’mteemtecbm’mnardmmlboulees are al $so pr oduced by

i sol ati i bod d [ ].

vor unt 409" R Bres e eindd SightRuss it ously

ang ﬁk%!ln fvéc[Br oﬂ?nsw@a rﬂ@plfdohﬁhéﬁ@ﬁtﬂ@tmtephaat&m ofthe rDNA
sor fluorescently | abel ed ant]j

C eWnthsxn g‘n@ag@rquatqq@sé @pllbadfpggatwp}ye theveggas lﬁ%{ts injggration of
2%6?%%}{%@@8% ve Blaihgf éﬂ t)&HQIGral SR o?s & be

cte e sequence of t ctive
anigedodiclvas Iaah]rﬁbélﬁg‘wwﬂskrdﬁme retroviml (Mmraleandladeno-

gg;g;.agdny.mww%%gm@z%e@éséz@@%tecm%gﬁh Po-c2o)
S€q uen ZL Vdlolsidhé F@éen‘f ﬁff\)e?ilﬂbﬁ M&Ppertsit ERsteBSion of a

synthe or cloned n 0 manmmal i an expressi on
velahBDE ﬁramsdrq»t gepslypegtideisequensedniprokaryoticer edwyyotic host

product The am no: aci d,se uenc

Pl s MaidE eiPren Sl scios sofiRuR a Piplession

a ddHtidFeRind it Aed@ibeaitRvat iViLtamtudeadbeexpression of the LmPDE
exanpl e, hydrophob|C|ty and hydrophilicity anal yses- of

a nuTRBtidendenieackslinsewanolic hest wslls gapdnelide geprassipn control

h |

bR, stigh B ARk oRirs PHnBHRh Brotnbldrtti difession in
Stihgisdtetls. Dihuebdssitic ekhasssizgearts f’mfmﬁ?ﬂﬂde promoters o
r eadl

esanGers danad framiRe Senerss oL SoIalP g e PoStSingkn

] aﬁ@g@@%% drﬁﬂe Eh);’tléfglbfz‘éRo ), K@t g?&ﬂ@tiegg g' ?egré{gtr glecr]]uel%ces from

55pl3a) virjses28hd ledrhotiss Ho enbams |f|r®gn awqammnaharbgetmor from
as an i rrtmnagJ n and for preparing i mTunogenl C

comPIYaRMAN WIUSeSprotein with a carrier such as BSA

KLH, orjoegfesp é@lfé inftfatiBhQlighd1s nedyealee|be reqained for dfficient
art. Techn ques or conjugating or joining therapeutjc

ageanslation ahtmbPEWE eieclaplidesequentssn T(fmwrﬁl@ial%unc ude the ATG-

e AR O S e | B 400 it
Capsdin dh¢ LpBrearReiegliehcestretinsefted ntdp tlp@ ap@rpriats expressmn
Alan R Liss, Inc; Hellstrom et al %986% Aatl b?_FI
Foveqmu@omddlwr%l’lrandaﬁpﬁ&r)nﬁe sienglsmary PeMpedofy owever, in
ﬁ%(seers Pér%sc%l ﬁl(i)er g%dlﬁggéyén&@ orﬁaﬁgﬂ%ﬁ}p%@?@% inserted,

Wé%?ﬁwﬁmalmamm sTQr@apwudﬁng{tlw AWG-initiation codon
Mono t i.cal, And

Applust B?l%ﬁ@de‘lﬁ’lbﬁ HE?%‘"@@ ife motgggn )N %}g 5593"8‘:‘% correct
Th %éb?nﬁraﬁi&td%%ié H’aﬂgﬁhgﬁ BPHSENE RSt CER@Q@GUCS

Pr opert Toxi n Conjugates”, | nmun
Retranﬁlﬁtlomﬂ eiaaen@rmwosod@@oetcodpns capdp of \areus |qulgms both

g/F gg’qﬁal 66%;” Fhé SRicHc B BibAkeRH maf b &HANcEd by the

inclusion of enhancers appropriate to the cell system in use (Scharf et al
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usi ng carbodiim de reagents nmay be used; in other

i nstances |inking reagents such as those supplied by
wer@soessshem cal Co., Rockford, IL, may be PCT/IB2004/003990

effective.[0126] Adm nistration of a LnPDE i munogen

is conducted generally by injection over a suitable

time period and with use of a suitabl e adjuvant, as IS

generally understood inthe art. (Harlow et al. ( 988)

S b0 RES T laC Bl it 98, Shs <ok B 4 38R E ethos n

anthRedb/essT s 1844 aken to determ ne the adequacy of
anti bodﬁ/ formati on. [0127 Wil e the pol ycl onal

ant i ser[Q99) ddoe passih \rﬁcztomagluday ableashone fatactatle mearker

g P PRI ol PRI B a8 Shd FGRERbL A0 as

| rremista dezechrfigiclllin d)ﬂ@ﬁrawlir@ Bes vedter magedss edmprise multiple
nonocl onal anti body nay be ared using.the_standard

RIS ICAR P B oo SIS thasPRapRaediven insgiiom of7gxQgenous
mﬁNﬁ\ s%?{deﬂ@és V‘m%‘ill?oc?g fo?%tenb%btéﬂé&)%ﬂl %ht‘gﬁpressmn vector

ocyte€s or s gener a
t i‘@wcmdﬂng a IILmFPIDEtprwm z‘éﬂeoai/éntlam vs@bkmﬂwnngw thecart (see, for

ETRIR SHPTnSt . MO STt CID A hRBsray Manual,
F@&l@%JBrﬁ{gHbmy?fUa%ta?tsﬁf eRId S%Hh%LHé?b&eN\ebhﬂg\dsfﬂlﬁel (1989)
y I's ide t

desire ified e cells can
cuCurrertProtocads in Moleawar Biplogy, geluu\Vibiey dhSpnsaldewt ¥k NY).

r ecoverDAOPF U OROTER P B iR a Sehéfafind Hhikpe

a&%ﬁ@%{)@@@d/ﬁﬁﬂﬁ,ﬂﬂéncd&bﬂ_&hP@Ep@lype&m@s@mﬁe expression
fragnents may al so be produced bé reconmbi nant neans
e

Th\éeCéWﬁtb@Wer@jnm@ ¢ With spkaryehie Bpst ealls) \Prokarygiic cell
ggsd{)r‘? %?ﬁﬁ‘s 9fe f\‘/eh?ﬁ@?nﬁﬁ’ ltﬁ(é’gﬂtdngi | bo 55!% f¥lﬁn several

cont'e chineric a _
mktdmmeemarmweés oFogéxambl@laE]l' V'Ema)rar(ejmqu'ééwNot/hgen

R LRt o, e, S SR
SP@“ﬁd‘tégéHé BLaQbﬂée* cSi%*f (é%e%i BRQ? PRl hybrids may be

telrn. n anot o i ment, the anti bodi es of
| nwsat fcoexpreys lsnﬁDE |pol3/|p|ept|¢b$31m1 hartetirl host eels.nal

ant  odbACTHATETRLERY, Bl brpRafi kBl SERR Hlbdhypidlfion for

doggdtafihg RmPHiE-apeLpe Rindds: the epicbeed QWMEW&ptldes can

the anti bod| es of this invention may bind to _othe
dob@iengression aetes Wuek 9&)9@@‘@at'¥’|@rW'83<%‘ﬁﬁ"¥°%EOSt cells, such

n I [
et B LB ofe Gell ey By o IR ARy Msidnown in the
[ 043 @hdlarERizafatbly fewh lsdeQratamnhmrumésbmmeeJ iSeich velstors can
generation of antibaqdies, I udi n mepts, .t
s peRiHtRinceaNUPNIAN: deHHCERS) ?'Bep?e 05&,3@6%9 @‘%\?AC{] "’sddﬁﬁﬁegme“t
poW&SQFdf%%c Y3kclsts %Eé padg Qﬁ&ngkeﬁﬁio leF SintadiP PBEV-¢toML2d
supra he anti bodi es whi are i mmunoreactive
(Ihtesmiat&ntada&miedmmegles Inegi phB To (AT QG 255), and similar
po tjde are art| |arly useful. n one enbodi nent,
n@é@rg G B%%’e§§' E@ﬁd to screen expression
libraries in order to obtai n pol ypeptides related to
LmPDE pol ypeptides (e.g., honol ogues). [0131] n
anot her enbodi nent, LnPDE anti bodies are used to
enrich or
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purify LnmPDE pol ypeptides froma sanple having a
het er ol ogous popul ati on of pol ypepti des. The
wepoosomsent and purifyi ng nmethods include convRel/IR2ed/003990
techni ques, such as imuno-affinity nethods. n
general, the inmuno-affinity nethods include the
followi ng steps: preparing an affinity matrix by
I inking a solid support matrix with a LnPDE anti body, -

re| ked affinit. specifically binds
‘HSfa Eﬁgﬁéﬁg G?M's'%g:ﬁﬁgpﬁ?g the |inked
affl nity matrix vvlth the sanpl e under conditions that

perm't a LnmPDE pol ypeptide in the sanple to bind to
t he |i R462kFHd mweytnmftrrmer previges ﬁ@0§héeﬁ@ﬁsx$¥ﬁme30mpnsmg

155 P 3 P B

ég!gé%bd& a frafyhienb eiersb® introdiucied Gmmcmsmtatﬂé hgstcell. A variety
eptide fromthe affinit [

. Th
gewfeemresﬁl@pge@ﬁdhﬁﬁrﬁvst%ﬁ ;ayohe H%(lf%%ﬁttaﬁ)ééwr?@wﬁ’éq{ﬁss
f %rﬂﬁgﬂgﬁ%&lg&lﬁ 9{(2{)&?10%5 ﬁ*h%tr‘?déﬁ-v%efﬂ?ls% e‘FﬁEar‘%eﬂ%@B%

oratory Manual ow et

( 1948ps £, pﬁﬁdL(teﬂlmFP@E Mpeﬂtldes.’ehc@ded bermj?EE nucleotide

there are It| I a sti.c uses. of the ant

orsaerEAsent sConb CR D2 e hsh PG alln AR dixamples
@gﬂﬂl%'b@prgﬁa@o%%!Wio%?&ellﬁn@ludeadbc@éﬁdmtraﬁfs ffoti®fenera such as

subj ect I's

ase associated with the presence or
deEsdveewtue &acillus| Pastdemnenasriireniorgqesist aae Stiepérrayces.

de g.grlﬁp Sn‘H syﬂgblgne%}ﬂ%?ycgﬁg s't%gg%ﬁ:%g%}eé )E%%Eghé/ plant cells, or

POLXIRRACEAE siich A8 ehramalian celigand dreddct oelli Séw‘abpd)smble
fluird sanple) using any one or a conbinati o Rtl?l}%é
aneinbodineants ProVide BriRSHYPEIOr SYSEMFORNSHE He yector

Canyi ﬁ;ggeﬁ’ecg et dbshenfafar el @@mt QebtbPm

sub ec e ‘presence 0 measur
di {Frenesya, Mammn Wl)tlﬂnbastm]al eells, pr1 Vlehtg)rz(&ol‘jnnzmnmjbhshed)
tide in the t

rem?'g@%fé’l%yr@w?@%csrﬁame 6% oL REBREETY b BgEn gy gctor

g(g?%:o lif )10 i fEERs (ATRCO! ﬁ'l%ﬁ%%s)f\//i)he di sease.
anti1 - LnPDE ant | bodi es of the invention ¥he

aI so be (11@61] mheuntraﬁw:gnosm‘ﬂme renegmbioantZdNOdBPiesHies of

e AR B D AT AT o B0y gy vt

f Okné\nﬁ n@&h@&é tmsﬂ gehmﬁh@qw@epvmesan@ hasksysterleenployed.
bi ol ogi cal ui tabl e detectabl e 2ar kers

i nEbu dé?mﬁlﬂ, pml@rmitc hostioels are intpduggd Qottb%b‘sforyed) with

fl
Chﬁﬁ#lﬁfﬁﬁ(ﬁé grioqg@ﬂgg %% oe%%io%o‘r’é‘%cﬂ?&c?ﬂ% trrégt'f‘ﬂi&ﬂriﬁethéds (see, for
Ch@kéﬁn@le Guheini et,al of1972) Enag et/ Mﬂ@dﬁ&ﬁggémw&ambmok et

: eggré %11 5 g@o&%@%& %l&:g%?%o%rpgaecqu Sth%Fraa%formed with
vagL o S?éfﬁ %%&%blﬁ?ﬁmNﬁ@rﬂwéudﬁ@Mem\%mbmdﬁd@e

art, 1 nc ut not imted to vari ous typ
pr elnqmclpatatmm oagatianic lipidi arrsalideesiment (Erahiaxaef ah (1973) Virol.

glg%wg%gy% é%lpreﬁg%an?fmg%uor gscen assay

( ELI FA) ([s(ﬁt(M] 'S'u\écéssf@lly traaS8AhefpllS rl dResstiarthat Edhtain a rDNA
4055- 40 , "I mmunohi st ochem cal anal yses

i mmleWemme praseck nveatiomocamippid %byt‘tegygqmﬁlyﬁﬁl known
The LPDE 3L XRERLIALRN tedifhd 6Nk ibYGEHoALf TBYorRBinant

DNA of the present invention are selected and cloned to produce single
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generated by chem cal synthesis or by reconbi nant

met hods. f a high yield is desired, reconbinant
woreihoasseray be used, as set forth above. The REPDE004/003990

pol ypepti des of the invention can also be generated by

chem cal synthetic nmethods. The principles of solid

phase chem cal synthesis of polypeptides are well

known in the art and may be found in general texts

o SR R MR (Ofies Sp8haglf ifefong ‘*“e%ﬁém

:j(%dﬁtem[ é)ch?ﬁhledﬂier mqaeaerramm;ethtalrmmﬁaUsmgm Mlmt&tslsLllch as that

t t )
nﬁééqu?@'evﬁqvﬁ%ﬁtSEM&%ﬁ'fﬁeEfoV int, B, S0 2 Sgredh gfat (185)
”Dg{ofté&?t@ 988, iThe' 'ﬁ‘B ﬁﬁ@ B%BE& Tl HROEA Hﬁéﬁs@bbﬂssayed via

, OF amnogro pol ypepti de derivatives
red bldchermcailaﬁsaglomahnnmlogld:al asetbbdnat ural | y

occurri s.. Screeping for unds t.hat

vaul ot 010k ate s e A0t bR BosaRs iR verisrmay be
POs&|B&RY dipending iiSorPiRSEHY mtéﬁd%@ltfbﬂfhea[mPDE - polypeptides. For
phosphodi est erases from Lei shnmania, such Lei Shrmani a

Waﬁmmpbhwhendatga auaniisier of LowiRion ara @eed\ed fag the induction of

%ritll A |%Osg gdrﬁwccﬁ{ygi’b%rh.llgg %@I{éﬁs@ﬁy{’ fnug}’on protqln? that are

CY%I@BI%Send imfﬂy plaEfied athyelsé desigsisie U lSlJchwe@tqrs dmﬂmdezl but are
responses nedi at ed nessen

Egﬁﬁb'rﬁgcﬂiog%%m%ﬁﬁfunﬁw@&é cali slon%, eypressl \f@tors such
o Hf BRUBSCRIFT B fae03RE, fan E ﬂé&@ﬂ@@%@éfﬁ e

t anq@éeﬂd@sequrmamdy ueHmJaterbmwﬂrahe witlesequermesdorcthle amino-
f‘ﬁiérr“r@%ay 4t ] e BIpFPAUE Tt hEPIHUTRIY, GaRSCHHRAT D Bt

o e%fﬁ ﬁmfenﬁ% Yrodh télnggﬂ 88ord hﬁérﬁﬁ@éké &Ssémstéhg 989) J. Biol,

I Seases suc [ el shmani
Thé‘henuéﬁm 550&45(509h;rand tihedika. Mnehp@EXKorectdrs4Promegga, Madison,

A T
r egﬁﬁ%ﬁldn% §‘El’a‘?1§férQ§e (@S"F?dﬁw éé’r‘ierbﬂ%ﬁbh fleélB@ p?&@ﬁ@tméfsoluble
I nd LmPDE pol ypeptid (e.qg. gands) and

moaud &an etasdy beqw@ledaﬂoradxaeduqeys dw a_dﬁpm_tlon to glutathione-

oL YRR 5 AR RRGR BB e

di Pestelns medérﬁ’a&a; spstémmrdds&jr@@stoﬁn@ludamepbmﬁzaﬁrombin, or
activit Such screeni ng  net hods an al s Eg ,us?d to
i déﬁﬁtorf%A@tsﬁiﬁ@@ﬁ@éewa@ Sisaodnet PReexes pelpip Pl gpterest can be
LE- O #B 3§§T r{]? % + iipi cal I y, the goal of
0

screenl ng ne enti fy conpounds that bind
to the {Gi0§Rin yam&§aaolmbmmes cheavisige) a nuhber of vectors

nuépainiag cansbiine pEindii BidiielnertiERS bty geghol

' d%Qfd'afsé%“i*dfF’GW Ra n_g%%s%d quﬁ%vi@%dbéé%sﬁﬁﬁp&%d(%upra) and

For exanpl e, a conpound that effectively binds the
t aGrent eial! 6|9(87:)M@1ha@&‘5 écbheyrmelagnddBelde-S44pr essi on

o of 1 1 oFaTaHT BreBERhere e BrRELBRBRES 876 Bised, the

POleXpRIZLIoHEST: %@%\%@ﬁid@ﬁdﬂmgﬂé 0P BE gidlypeptitie@ainl ke driven by

that eégress LnmP ol ypepti des can be an effective
neseve dlfﬁer@@ttnrﬁgwcme@ea‘:@@@m.\&&aéawm@tw fdch as the 35S

| nfa%8t19(§1pt%moters of CaMV (Brisson et al. (1984) Nature 310, 511-514) may
be used alone or in combination with the omega leader sequence from TMV
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parasites such as Leishmania major. [0139] Severa
assays and screens can be used to identify conpounds
w0 bas/opasdal at e LmPDE activity and/ or expressi oPCT/IB2e04/003990
conmpounds identified in the assays and screens may
nodul ate the activity of LnPDEs in a variety of ways.
For exanpl e, the conmpounds may bind directly to a
LnmPDE pol ypeptide or it may bind to |ntracellular

ot 2 abi B AR B gLk RO aiath el rRmoters

eXEG@ﬁ%’sQH‘ﬂe Sfnah shBﬁﬁ?EoﬂR'ﬂBlSCCﬁ((b@ﬁ@E ét‘liléE ) E‘IﬂBd:.SDB 1671-
exa 'such conpounds may .bind to a LnmPDE regul atory

seqa acBrcmHa Gttﬁhs(m@)‘ﬁ)ufﬁ%(e@c@%% %S&Béé)suoaﬁeetél@ockeprgmoters
° Ak e ooy B3 ARRS %, 8835) mdfHlec

desrhés@ednstmdtb eapbesatrddidbeintd prant belid vy dirbttt DIRAE
not limted to, peptides and derivatives_thereof (e.g

pefangornaten 53 pathﬁvaﬁnﬁnﬂ@latasi ransfegion oF?'b@MqV\éFeOfo‘?UCh

t |
o RERAES ik (SN EY VB i Tecnobgy,
peMdGrasy, Hilliddw fianiy Nr‘émppr 49061 96a0dWmsﬁmchdm1d Weissbach

i ' Lam et _al 99 ure 354, 82-
HoClHEb Mieliod oi AaaaMplaguidr A0ei; Agadérmit Psh New York NLY.
copi #p4.9pRal chem stry-derived nol ecul ar libraries

made of D-and/or Lam no acids, phosphopepti des

(i ncl ud{H8] Botaliepnativiergxpeeission systebethat oin banded torexpress

T bl RBIaEE | an BskErLRToRy 3R ERY 5 B1am, Aytpgrapha
76¢allféMica ﬁ@élbghfrdyﬁémSIsaﬂmsS(MNP\mg Al R'a vector to express
I norgani ¢ nol ecu ounds that" can_be screene

. nfQrates gangs inrpagepiars rfwmrd@ ceﬂapu rrhifr/@{mp/wﬁﬂm@qe £Smith
Pr B4 e 17kl o, 854! i LS {00 08TNZE (LB o
COWJ@(H,S?)ZZ?SBEW X oThéasetqhmg:etmdadi?igEa hotBPE polypeptide may be

0141 ndi dat t hat t d f bj ndi
Wi ERTERBTE By Rogt BdSSaLP IR BUS) Sehes iHaPaldbedit gene.
of ahg™ é&%ﬁﬂ%‘?%hﬂ@ﬁoﬁﬁ@ Héﬂ?ﬁn%?oho‘i@ﬂ eglﬁt%ésgful insertion of

rational ly sel ected used herein, a conmpound IS
sabd-mBDEenucieniisie geow@metvekh rewdar thé polybegdngenednactive and

o PR BR8Pt s o

actibriyedpiosinfet S AogpErya selloF FHcRESNSIS 18V e e Whihsa
of a chemcal library, a peptide conbinatori al

| i bPEFE pelypeplide inexrmssed.an or gani sm or pl ant

ext r act r

be ratlg [qé&y sgﬁ% #ﬁ%ﬁﬁ%ﬂcﬁllﬁg%uﬁ%{)@j%@ﬂgf% %&érQSS'on

a ppsteancdom Uiitized. trhedsdsswhageah ademdmrwaqmedeascﬁn e*;a:fessuon

target site / or |t conformation ip connection wth
t hée%t@ﬁrﬁ)hﬂ@a@rEQEF|P8H © BBAYRNLRIS 'lQéF?CEE‘t‘? anjasieReyus

se

SRS B BB SRR Al

nutdasier sdquarcpieinsertiondn semersehsentiallinPDEESoEgjoamfitde viral
[0143] Met hogds. f or sel.e

| naEr Rt n fueh VR el 1BPaLeREAREH Hoad. Soi.
Ll 89! 365 B688) ddpbisier é)@d?@gélﬁb IDHSDEBraEin in infected host

searchlng techni ques. For exanple, conpounds likely to
| nteliscin addition, Heangetiptien gnh@Qﬁi’S,aSlLQhF&ﬁEthﬁGQﬂ@a virus

a7 Bhlnbddt oo FeRBUIEiRhEsR el o et frefah fos

| n@éw@ll ng, for
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exanpl e, analysis of the am no acid sequence of a
nol ecul e, and froma study of conplexes forned by a

wQ pdBR23366 ypepti de and a native substrate (e.gPCIZEBIB)4/003990
Met hods such as X-ray crystall ography and NVR can be
used to solve the three-di nensional structure of a
protein in order to identify possible binding sites,
including the active site of the natural substrate.

[ 0144] f@aﬂ@gm%s%énsgtramdrﬁéy BECFE cREseHsPf its @bfiefR @bbulate
an inco e or insufficientl Yy accurate structure.

Mothel emyea@on@aﬂﬁwa ingerted hmiRD o swielestide sealde@m fg,process the

b By ERRITR PRl bePBRE i o ot ol bl Syuon modiications of

| eI R holpepiiies inthiel, botakasstdintitedC@abétyRtion, carboxylation,
mol ecul ar notions, statistical nechanics nodel s based

ongwﬁ@wratloraari&@ﬁ@h@@ﬂat@n tpidsiior andegrlagion hloskirgpslational
+ VB eBLnBRARLR ol B8 BrE AP fith ot h8iiBtein fldiaiso be

?r mlnm’tamtéomweaﬁmsem@ndoldmg bed/eefuaction. 1D1ﬁﬁa$r|ehbhmi cells
i elds t Anformatj on om inc te or .
| o8uclias GHE HEL5 PR 2o IR slon Pate spBgAE BefiigeMachinery
' néﬁ RRS @% rﬁé’éﬁér{}ﬁhé‘ﬁ‘& sCU&ht t-?Fdn%Fa‘txHhﬁSacﬁﬂmé@ta?@ may

ese el 1 ng net Once the structure
of be Io;laoaem o ens.uredhefcoerecmomﬂpatlgrp apdipdecassingefthe
det rmne candi d te nmodul ating conpounds can be

CAHCEY, fB{/e'g'éQf fil'hg dat abases contai ni ng conpounds |

aI ong Wd1h 1] réelomatteRn, mghlﬁ'@drﬂm@lﬁﬁldnaéf r@bdiMbtriaheprotelns
The conpounds identified in such search are those

t hatleble@xpressigotisi peaferradt Fﬁﬁﬁéﬁmplﬁa cgli{ings thatistably express
ST MeptE @Ply{gehtlaﬁgré f??nﬁBFrh&? §in%g xp?%sr;%% gé@ﬁs it Bontain

groups d e active Si
| deindlidrigits Webh@t@mnﬂncmgenpuk enpredsidmné&Bments and a

{‘ggg BRI e G FAIANBA e GRHGURTS! AR nCSIS are
ﬁllsaﬁ ?ﬁﬁﬂ?écﬁn‘n‘é@%’\ﬁ‘eﬁﬁe r%tsﬁmgfhgl to FS’QF@?IIVJ Reedia. The

cture (0] nown conpound IS nNoO
noplunpmsemg tleé Selecble madleerds o nedfan$e$lgtaezpé® seleatian, and its

and conp tional ds_as de The :
o) Dregite afes BravPEand iehodBn” S lediiel SYEb &l express the
st yeduted ebqdehdEIDEREG AL Bluntlss éfcstdsltyqraﬁsmnwd cells can be
predi ct hom1a particul ar nodification to the conpound

wi prolifgratast using tissie eulidredachniawes paProprigtecfas the cell type used.

Syst erm Welgko

varyi ng dgﬁglﬂw?ilf S, cgjé%e%gﬂg@:} I;fe d”?g’%b?ée% recover

nDtiaMfednéad:ell gheﬂgThewwlwmtﬁe ddut alrceﬁet hmdied;geldhé herges
tivit 147 ;

oy ST ¥ IHETRNTISHS Wk AIOTeetar. (BFARR 11, 223-232) and

Sanwhoégﬁ?%%yﬁ@%f%%gés tt?g-% &ﬂg@@@) JeN22, 817-

eng23 pgered whmh cainne ampdnyeaind tb-mmhysm apft-minus cells
macr orm

or speetiY  &ssh SBERR bRl o il B (Pl gL an be

'%Qéd*ﬁ&*ﬂ%‘béﬁs%ﬁ@é]@é‘ﬁcﬁf Ekambrisi igplubie: Rgdlkichiceafers
interactions of potential nodul ati ng conpounds is_wel |

knmﬂfstance teemethotraxeite 8Nigien ef als €98R)1Fro¢ Nall AgacaPci USA 77,

(1588) o Beb 0 S PR e A Flomers

Coawtﬁmsrggmm@@bﬁ@pmracblt @981) J. Mol. Biol. 150, 1-14) and als or
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screen and depict chemicals are available from
conpani es such as MsSl, Allelix, Inc., and Hypercube,

w0 p@s/0T3sece applications are |argely desi gned POI/IBXQZHH3990
specific to particular proteins; however, they may be
adapted to the design of drugs specific to identified
regi ons of DNA or RNA. Commercial sources of chem ca
Ilbrarles can be used as sources of candidate

CORBE Y o SHED S8 ABRASRE 587 oS IARERC,

rmdué’@dtﬁartdf@aaétrle%péotw@l‘yd(l\mmrﬁmrp?@)sl on of a erPDE
pol ypepti'de may al so be based on anti sense constructs.

Ther apeli &l Adfiiogakscleriable gnashaia barndesabpAoiE pxample,

YRS M0 S 1 B04AL 0L HESY o o, i

b| atlow$s eetts)tmmmrzeriusiml trr plase of pissidaed Harenamet al. (1988) Proc.

nom? a 8@%‘3’ Q%Aoqlséj @4(7%(@’%& ?qu%@gm]%gfq%t y tBllgrmarkers
ef ESQPFYrPedaﬁBqLﬁgﬂgeS%H% kets i%%hlbo%”é}g ecy{a‘:ﬁ?]ssggﬁﬁlg%@mdase

is sufficlent npl erren ary to
Wi Bhd Hibl/sm&afeoﬂhl& aidaloiciEechspl arxl. |tmsuthQrate,siamf#nna These
doubl randgd antisense nuclei ¢ acid,_ nple

o1 FErEe S &atidol USeE TR PO G B TS IaTanG, bk fjods quantity
f oﬂf@ém%ﬂnf@ﬁ/tré’r?sléﬁ%ﬁ‘lé%le Erﬂge oé?*ﬁr&mbﬁ AYBUMEL® a gpecmc

depend on b t he de nmentarity an
t heettongysteot (Rhnsesrat iab 885 hidellmids Mol ®Bioln5getizt-481).
the |l onger the hybridizing nucleic acid, the nore base
m smatches with an RNA it may contain and still forma
st AbitibgHies Reactive NgdihSKLNRDE Polgpsptidey be) . One
skilled in'the art can determ ne a tol erabl e degree of
m smat ch by use of standard procedures to determ ne
t he mel td rq
Fart her K1 T0g Pt iVRrB el BRI Rl ce b bind to the
[ demF?DF;'zs obtheoinnerstiohh af hevedantitoslidshmag ter ess=d fon batiddiagnostic

t|V|t of a LnMPDE pol ypeptide. Such assays
tyﬁpag ‘Pr)?ppe‘/\%w'@oﬁ?%par ation of a reaction nixture

conpri sjgyg E?Thgp r@%n‘ﬂ@h?‘?@ﬂ&éé’%nﬁﬁé’d@stﬁﬁh SOPRYLBHal,

under conditions sufficient to allow th
conmm@tarwl tahimatierrarnained tﬂn@bhumansarﬂlbodieﬁgaawell as

Iex t C be t.egt .angd/ or. ed. .. The

st lere e dhierion et Fh s EmEEs BaBPaides S
asﬁﬁﬁ@&ilé§h‘w geledtively biRdtbe L[mPEIEJbéWpé\ﬁtﬁcﬁﬂ)utqﬁlllaaot bind (or

change i n biological activity of the unbound LnPDE

poWl I@Ipdw&akly)rmta@rekm«"&% |p6¢itet;f Bhesrantikadiesesrn ba frem any

N L
Con”pounED1t1lm1Asr\]mn> be dmiiém?pdlbynbose dkill@d I|r1 tHeearhdhe @pitopes of
on the nature o

Db LaRE R REIVRSRISR 1 ditie AN BNDRGL I Eaoh S ary gt the
defﬁéﬁﬂ&?g%‘ﬂﬁk‘%ﬁ ﬁnmweﬁgm% nMa&y Be Ité’lﬁ@é for therapeutic

pol ypepti ternatively nodet’ect
bi m:d’ulnq»ds{ such as targeteﬁsarérhmdwherzaw'andomﬂwm@bamﬂydg iteet

d d.f h ol i d
o1 CORLORS BSsieRelay WIBt P dHERTSA NSRS SSL AL TRRE B the
W [YeptibHPREJRRNYME Rontte obel Mtbolilds SMABIIRYertiBRaNEY be
using glycolipid extracts fromimmune-type cells

( Alndenniadiningtardibodies ogbichiintesaalizel (erginenterlsioto the cell upon or

it yioploea bRy b A SRS el uo it ordtbiing gei arowtn

whet her or not a particular conpound is inhibiting a
LnPDE. A
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skilled artisan can readily enpl oy nunmerous techniques
known in the art for determ ning whether a particular

W@ eoop028386 bi nds to a LnPDE pol ypepti de of the PCT/IB2004/003990

i nvention. Such assays will typically nake use of a
control cell. [0151] t is also possible to use
cell -based assays to identify conpounds that interact
wi th LnPDE pol ypeptides. Cell lines that naturally

t e bee enetic
enépﬁgée%%m [pélB arfiBBEeSBein g B BrbiMabmrDEs ithin
t eghni@ rq*hqmﬁybbe added to cell cultures after
mhlch the sis of cAMP can be neasured u5|n%
st andar EQM@XEHB dention @l emcarneasses antibady fregsents that

ot BT sBkeatte B LAAERE A Ret MRS hefit &l antinoey

t hfragyeeht sodedimieachs zﬂldeaﬁaeporttlbﬁtofﬂ:ih@vénwdle ¢eginAWithd S
anlnhlbltgr of LnmPDE act|V|ty 0152]. I nhi bi tors of

LniBRUBREloRYEn Biolegie Hat |bdﬂ§§tti°f‘15efér9t%1 kR Hig antigankipding

SFPY", S R RON L P SERHFRSTabin 85 e ot
ceFf@mmts df v Mopenlonebarstidiesiomihetpdlysordliantisera include

2cE Rt bt et Sl ShEE arEBABaraRd TSR Baiags which
t hﬁhblddéﬁh@'|ﬁ1rﬁLHfdlcﬁgﬁéé1§/es@ﬁhbéMttﬁbrh6h il sa Bb&fbn that recognizes
t hroughput assay can al so be conflrne by di rect

meakdipingsa L Ehe presence of the endogenous LnPDE ,

POl YPeBigid) o Bk B AL BRI ER UMbt

Welnoldowwenthial coimprise tat (sxeetwe aditibodusertehs Gondlbifferent species,
(1994) Current Protocols in Ml ecular_Biolog John

W fog pxampdm 8)huntzhand spe- meﬂa@neéﬁh%@vm qrhalso provides

te r [
recfufrerterfiPobist hehdriFisfefitle B ofins (3BubPrth oF 8. (1084)
exidahire 31€a604k mnmnimgtabdlllwcbhsmnt &sgponwfrpn'umbthef $macies, and
whi ch cel | I sat.es e .prepar pr o for

DTS B R O AR IO BRI G (ST ehebd499)
bllqg;ur@gggeggmrpéwé@alﬁ rease in the am)unt of

LmPDE expression in culturés treated with the test

c ohﬂmmw@oﬁ%r?éiﬁ& 35En tAdslitiangl puecasiurgs fasunodifing astibody

RPHES A [aRoadl shitfere TR sS sBlhg bowglosous

al BeohintiRmh toGatRe igehbensdifiestnungle beeroeseibatodrell st al.
of Lei shmani aa i nfection. Test corrgounds predicted to

i nifli980) Pregotiathdcadh S¢i. 4eh 86, 8804-8541bn are
d
2 1A R Bl s JHE1L EBLEY BOIPTRE BoRBpiides aro
assay sisehy. blemnardzesdaentltmqlem_t:am betrmade abaprdmgstd) several
{ avetrdieyGionts mnpeict (oot nAbBal Bipd alak Aobeivsal usa eo,

V‘hPJCﬁB ?3??%@2’&)%‘? et ). 158k I%ﬁ[lﬁél%g?ﬁ'o% 4b?2‘7§a®ws%ﬂ et al.

a Northern blotting anal ysi's decrease in
ar(ﬂQBﬂ Meth.nBDE/MIINB2 p3-d6¢nt in the sanple from

treate s co 0 untreat d co ani mal s

ot oitod 20 ere s oMRRGE P e b PR AT S oS 478 e
eXonEPindRe ot deﬁéiarﬁﬁl%aMnﬂ@édléé ﬁﬂa)b@e Bﬁ%fg?éﬁ‘b? utnhﬁlnlzmg a
neasures the hegarol ytic activity of

d etliteisemiammalirrohgst withhan dﬂWﬂQﬁleﬂtﬁélCQaﬂﬁﬁ@lsqlaiﬁd LmPDE
polypeptide (Harlow (1989) Antibodies, Cold Spring Harbor Press, NY). In

addition, fusion proteins of LmPDEs may also be used as immunogens, such
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treated animal s conpared to the untreated control

animal s indicates that the test conpound inhibits
whedBB2med i vity. [0154] LnPDE pol ypepti des whi BOT/E82604/003990

used in the screening assays described herein include,

but are not limted to, an isolated LnPDE pol ypepti de,

a host cell that expresses a LnPDE pol ypeptide, or a

fraction of a host cell that expresses a LnPDE

1Sk,
PoLHBRPEE LIS LSTINR W LSRR AR ol
t hexpreissinigtor aver-expigEsingl ypPRE pegpeptiddsenapalso be used for
exa”&Lﬁ%@;a?ﬁ%iﬁ‘@%osﬁra&éé‘féw%a?rfegﬁlﬁgu%g"p%s»é@%fq‘ﬁ afimgnocional
puéhﬁb&ﬂe§%thl€nﬂ%\n5é@% lfles fér%ééq %hb%?@n&i’é‘LmPDE

readi ly recognize that there Is no
sopelypeptideshiariow ef alr (‘ES&&) mlbod@edAuLmbmegcmeuah ¢old

h sent invention. [0156] Conpounds
thgf)P 55‘)&1%@ ’tgﬁ%ﬁgd as candi dates for inhibiting the
act i vi t j012AYTRE ifveRtien SisNpekidesf6PREMBAl HEBBEISE There are a
when adm nistered in a therapeutically effective

anﬁuwber ahyel&nowersiiategies one af ionginaiyssdkinstharaat may use to
ﬁ ‘a'u%g rﬁ:mﬂ nﬁ)%ﬁé’tﬁ'%ﬁﬁgp‘a%? tbr‘ié}(;%xtbg q%&n 'éﬁgmoéf antibodies

rmnl a, as ei’s
t hasuagepxhbge dﬁmaycmcymofoguedae(ruovsf eteal. ClOgBY. WD/ Bhﬂ1260(3) 350-
e the IVI y and/or expression of a LoP
porSb A A9 Rud R AR darisd). Spectically,

ﬁ?ﬁ%ﬁ%)\‘?@hs&! REFULRE 3 E@Né‘%?b?éﬂ?/' i an‘t'iﬁbﬁg hggggsm light

S In culture or experinent animal's
| eclein fitagnious ef(prtelsep@pultbelsurfa(:ebf pactariopkage. These libraries

d,.Th t d L
oL B DRPe (d Poste 85108 e ABPR SR inthtest BS Phyage dhat bind,
bep&eeisessiale antibd®y aires8sédPoh Eﬁb QU@WMQEeW'Hehs@ated The
I argle t herapeutic index are preferred. | e conpounds

t haNAnercodingihe \argblefadiens isregauescesd @ad céqreéi fonantigody
oh© design a delivery systemthat targets such
n‘dﬁun Sto the site of affected tissue to mnimze
pot ent i [@H 2ﬂ]a4mgaet metiod bepicgidcihgl higmam dntnb@cﬁeé @ﬁhpﬁ@ys

e eff%%:(é Q 3\7% The data obtained fromc
cul ! 59'§ RittASgeNiGdNics 'L%’ﬁh?@h@@"cpwmantlbody

AL 1Dl E0RT i S idy QLR By ta
r amgen iobcaliation watthi ardigeon theyt pr@ﬁuoeni;lun’rmt antiboldieke(Green et al.

i 0] Nat. CeSaror Bea vt 4 61040 e 8 BibPAen(El ¥so-es;
en%@)ﬁ@ﬂeﬁéld(wga)wt# /ﬁfm@%m 24@1t1')96v2%8118v¢agr@ret al. (1994)
an Oun used in the neth he esent

N mAGeS Resoseii Lt 0% \Wnter ok (VD4 drioRey.dermunol.

ol B ok bb Entibadd AR g Gl e AR ngh B85

ciinGevpatatad imbahestareizee hiybAdoma teemgsodynfdr the @bteﬂbﬁgh ment of
the. |1C as determned in cell culture. Such

i rgRscifigtmeRodanalrntibedy Preduging cal ineat el y determ ne
usef ul g‘i’?@sﬁé&)rﬂb* H{sh%rlngheérﬁlbbai 'ﬁé%&ﬁﬁd&%ﬁg by isolating

measur exanp performance
¢ hardibatip-greginging Benmilsafrom rhumhanT volostpens me(ﬂ‘rmelesmbust

[0158] Anoth t of t t
| TEneos SoRReLRR SR oeD A IErdsy. Kl et tea,astated coll
ASs RSl (FRES) And ﬂugﬁéé%bhﬂ?iébélé@ghﬁg&g cells producing the

antibodies directed against the antigen can be separated from the other cells.

-32 -



organismrefers to an organi smthat has been altered

fromits natural state by manipul ati on of the native
woe@seessaci d sequences. For exanple, in one PCT/IB2004/003990

appl i cation, PDE-deficient organi sns can be generated

usi ng standard knock- out procedures to inactivate an

endogenous PDE. Alternatively, inducible PDE

antl sense nol ecul es can be used to regul ate the

I e L R

Ln@%mcegiomdemhméd atambmla&c(ulgespmnanNamAmw
DE expreSS| on unit that directs the eég ia og) q‘he

gét%ewfm@?alt O i emyBohMetbg

[
DR SAL MBI TBRBCI AR iU Coh %P%gnth gsiged or
[ ndohedattommmnddhan exppessi@tvégtors fonfeDge-geake harhas can
be acc tst}ggoay ng,a.,variety of j procedures known

i nrﬁoﬁ@ L{fé'f’@d reconbi nati on. Once
gener at @24} TRe %mﬁg%ﬁ%da@ﬁcg%ff L fiFEDE ﬁé‘lﬁi@iﬂtlagbh’@}be used

expresses a LnPDE pol ypeptide can be used
i dienselést dpesifiegiegiinsani@ lpaPﬁ)dﬂ prgjt@mforpg@wgg@g antlbodles For

L34, YRR ARS8 e B 1 BB B s

( 3geditsitel iy @@Wﬁdﬁdéﬁt%h?@ﬂmphﬂlc&ég@ﬁﬁohl 3l YMPDE protein
supplied to 1nhibit a | ypeptide, and (4) serve

asstaMﬁtuiqarBﬁglpaﬁ@fﬁdffEBPEfWIYP%Rimeit\hﬁt APwhimalurogenic .
Bt R APRE Birldi bgloRE AR SrRiind SRR B! ortied

PDEsiggvasious oﬁnero"ﬂethmdsmae\/man tihe adedueh e, Ciabii-Glasman, Garnier-
results in intr | ar, accymnul at f CAMP. .
o8 ahﬁ%éwtﬁg?oci@&%ﬁ%@t@ra, KRR, 508 of amaserplsanalysis
Aﬁ%gﬁ%@%ﬁ (399 Pt ed to a heat shock. LnPDE

l'el ¢ aci

ecu es can en be cloned into a yeast
expr essj0d25y Methodsaiod premrsfgea;pgﬂeunrfpousﬁes an immunogen and

deficient. strain of S, VI i ae, or
ot B el rrhlRbdufl oni SRR Aip B R taliBieton as BSA,
acKki M, by otHap eafridrsoidies A&y well knelvn e e AR em:hmqwes for
grovvth IS restored to the transfected strain unde

vaﬁwugam@t jcining therapewlin agentsipantibpdies are M@Mnown (Amon

OB AL RSB KRR ARLL b BErGf g s inCancer
|O r ﬁeeryi ,Menbc/onakh miib aibess Aﬁu/ll’sammer fTherdp)EReisfeld et al. (eds.)

L PDEAS BRPBETER. C135,0c: HPPRIED SBAD (¢ PEGRAROies For Drug

VapeiSy @8t F“?e’?? &%nd EbS, KBeIMaohhatal GANE) pp. 623-

playsake roeln han "differentiation’in
t hbS, Marm iDekkandne. hé’hoF{EESl 086 “ArtinslysCairiers OXf Qyetoxic

2% anie hepos e R Bovion bRy BeRrBLAROURE B2 “Brotogical

and nd Glinic App /:ban@fsccwmhesalerﬂm $64£5 bpy475508; TR6iE 6t al.
[0161] Additi onal ly, the invention provides nethods

f o(1 963)i"T be iPrgpanasion AndsEyietoxic Peerertigs QfiAnibgey<l oxin

i n feal t.gs,

RO bR SR B2 oo SRslet st S9p Gl Nue:
l nl\,ﬂaoSQlTPVQQfﬂB@m iihsornesdircarist@ndesaforexaniple, qhoeoitcsnjugatlon
time. This is done for purposes of de erm n|n

chifi§e Garbedinigdhdangeds raay hppsednin plees RS éﬁ’l@klng reagents
t Qhich E{Q%sca é%ﬁea%ﬁfé;éeecﬂanﬁca @@a%c%r@ Zrbe
0 t yp

over timng sage,
treﬁéﬂlwﬁ n one enbodi nent, the nethod
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conprises quantitatively determning in a first sanple
fromthe subject the presence of a LnPDE pol ypepti de

. W@pasozaspari ng the anmount so determ ned with tPET/EBROUWN03990
present in a second sanple fromthe sane subject taken

at a different point intinme, a difference in the

anmount s determ ned being indicative of the course of

t he di sease. Measuring the anount of LnPDE pol ypepti de
present :

Bt °t eciior SeRARfateA AR APDE RRDUGRE % Sothicid denerally
uskynigjectionoves saydable tulns paaeé@nbewltwws{; ofléALitdble adjuvant, as

resent | Ven I ON fur r.ovi des or U
P cenee N mdergopt it 4 BATaW &t oL (AORE)re
as HYrh PP Mdrifal, t(’ftﬁd ‘ﬁﬂgqiiér%rp’ ﬁv‘ﬂurﬁ‘@tthé ization

ant1 bodi es, and for u pept |

okrtdmeduhag titerd oflentivtdies) cambeltakaPmEdehegmmtstheTat@qaaCy of
Tg%Pgmfl bodi es are useful in diagnostic assays and

qu Y PR ecti on of naturally occurring LnPDE

pr ot ei MoSeAMERIE hdpSIFEBhal antldicph pEdARledSANR SRy HEGD
o Nuclr[el c Acid Ml gcﬁl esaEnco |ng erP[e)Es [0163]y ?

nuegtisfasteryifar apme epplicationso mqn@cmbanwm%@r@pac@@ngfare

| el e ARl bork e o by Bl B RRERES which

meddeests.a désiratlislofbclongl shtibhldgathe bePrdpareldyusimg thdestandard
of the invention nm be Md to test for the presence

arfBgtodprdtritienand W Pae. ‘&%ﬁ;&@ﬁbe&mﬁﬁlceh@whlch
I

TR T BRI & %"“EFEEWE% RPISRR e T B gl known in
udhd arth Ve mmsrtbymd cbllzlatesosecmeﬂn’rg)tlna desirediearitibodies are
and/ or icggl ate nucl eot. de .se uenc s rela q: &P id
nIRAERTURY SBGLERBREY 1§ ic %ll’f’f‘ 'éﬁtai:m ﬁu‘gPB pgPUae.
f opyrenans aﬁﬁf&ﬁﬂa@e PRRBRBERS CQP&Hﬁﬁé%‘écFéﬂr@ttﬁQ degiréd antibody

LnPDE nucl eoti'de sequence are useful for devel oping

adglidendifietl, ihegele canrhe qﬂtur@@@itbgr immtisn pi by diredugtion in ascites

SSEEOZ T08' Beliba oo ablbaq Rt e Rugt BeBlErbfomdye cuture

G eBtdianPOroMbe a8bites SUPernatist. or 99%identical to
LnPDE nucl eoti de sequences, such as novel LnPDE

nonol 0g428] e anthodies SEeaeRIRMAYEISA be BFoHcerIGs)
q esé?%‘ﬁwcﬂ% Bio g%sl-tﬁﬁpﬁnecggégﬁﬁépg@the desired

erel n can be us s nuclerc a
r eegicaeefrcih®DE palypephid eecan esohm/pmgiusedumﬂtaaeontext of
related to EnP.DEs. n{@ ‘ﬁG] n _one enbodi nent, a LnPDE
nURIBeHC gntigodies ok Mullinle sREFiFS QAN genonmi ¢

l'i brariggpo aRbddidy 8f th@Sneemdn ¢t Bidl dheciitBAto LmPDE
phage or BACs (bacterial artificial chronosones) ‘or

YAQdygeptwles. an oheienikodicienttbe bmRPE antibodisisanay specifically

SSRRR 0 08 s TR e, R s, e

| et GRRE IRRMON nd@yBsédikcaysind & thaG-terfinandemain of a
such_as pronoter, enhancer, and transcription

t drPRE proteine duarfurier ambodinentetiia atipesirseriay spafifically bind

oradre P Rty B eiRH o CnPBI bENRERERE. AT G By gtbodiments,

exheemtibodicsof tiois mmﬁﬂ)ﬁnsaayj bmmletotqdber dnmaMta lomPDE
t t t .. di
Lwenpt%%pgo?p&a?np?e the antibodiés rr]naa Q?o the (-)ternqﬁaﬁ domnain of

a LmPDE polypeptide.
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probe is used to screen cDNA |ibraries to isolate cDNA
cl ones expressed in certain tissues or cell types.

wQ 0é/P2388¢ldi ti onal |y, pairs of oligonucl eoti deP@T/IBROO4003990

can be prepared for use in a polynerase chain reaction
(PCR) to selectively anplify or clone nucleic acid

nol ecul es encodi ng LnPDE proteins, or fragnents
thereof. PCR nethods (U. S. Patent No. 4,965, 188) that

| ngkE T AniBodids AyshsELA{PHESat ur e/ anneal / pol yneri ze
steps are well known in the art and can be readily
adapted for use in isolating LnPDE-encodi ng nucleic

ool ecur W0} ERRDE AhePifistdn 6 useato BliSh firadhiesstion of
di aglitesliés; ivdib@idy Hi%@h%ntsl&hﬁﬂsééﬂﬁﬂ%lly%d?bﬁ e%%g% tas%?ciated

probes to determne the presence and/or the ano

L nwith: ad e D Dclealypepiisien tising methiogs aisiscribed hergin (Kahler et al.

e ' er m nj amount  of . LPDE
nueal: ane ERARERES IR LEE T PholRabi A adteo tBans or
bi relgirgiscefl a EMMDE pelypbptide hre pmi@m‘airlgEL@efdl. iy BAE embodiment,
tiss or body fluirds, using a LnPDE probe in a _
hmﬁg%%zaﬂﬁlbﬂw BECRAGIO SHigen YRASSIN Iihveries Huender to obtain

acj I j e with

e RS BRI emPEE pORERpAICE(e. 2 A |
r ]Eef er er{@é%hlglmr@élﬁ?r;nmlaodimam LmE?m%Eeamﬁbo'Eﬁ@s a:‘eelsm %nrich or
of a.nea i f.f.erent anount LnP nucl ei ¢ aci i
Ml&éﬂf-@y@_@t Riifles remaéﬁmm_%%@wscegﬁgfmpeeuwag;pulatlon
C Q5T A eptiiel N ThiCerRcARRIME BnB U ihgﬁﬁ@(h?ﬁé’ ﬁLdlﬁdé nv@éntional
di sease associated with abnormal 1eVels Igh or Tow
oftechmipges, R1ichi as imynunorsffisilyl reethadsc dmgeaneral t thermmuaio-affinity

I ol { nhodi { LLOr the. .

b Gl se et RBMIE S BPR i TB0hs o HEMRE MERPLEY kg 2
bysalidasuippbetragixywitteh ¢ MPDERMtibBEy ANReRin He kiKRBRHING matrix
transcripts . in test sanﬁl es taken at different points

i rREcHicallnbindsrwitea denPAEmalynariidet sontactingtire lgad affinity
B850 o S BRRBIEAR L BB
oftha saniibEtd bindstorthetinkéd affidjty heatcrndimedvisg te non-LmPDE

R T R G SR e S o
PraRurifpRg & LAPDE bol9psptrid. e&‘flijﬁél%ﬂé?tlaﬁ!rﬁévggicgjde eluting a

hybri di zagl on between the sanple nucleic
miireE DEepolypeptidecrgyndbe affinity roatmixl arhengemaral steps and conditions

o B} SRR L s AP P Pl bl ol 28 B founa i
cohstitioiciets A Tsoraiorp dfia? {HaMGw Rt @l. §1 98 RCEHID Cof S Bfing,

hybridi zed to the probe is detected. The relative
a¥Y bor guantified anmount of the hybridi zed nol ecul es

may be t . L[ : o
el od8 PO {hsBBole et e ARkl b bl Pics. ay ngntivodies
sef dhainvention. Jaedcvertion prabides méthots dbmdiagnosing in a subject,
radi oactive, enzymatic, fluorescent, or

c et POANBSLRNRUMNEBSHSiect GreiepasmAysatipiesyyith the presence or
v fdfidlene) of t@.ﬁ |é33§%hé'mﬂime ;EJOWWBEPQHD@%%@H@&%N 3ge

for use In the detection o cl'ei'c aci t hat encd
L mrgihod sloymaiseisapmnti®iivsly detetmining therareranipdfegt least one

¢ AP helliSsrie) B Fadis bRl TenG et Rk bRiogi g it 38pR) using
| fg@ggﬂéﬁ% P?E%%a!iﬁg%&ﬁébhﬁlﬂocﬁé@%ﬂ% Pivehtién. The amount so

determined can then be compared with the amount in a sample from a normal
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di agnosti c assays such as those described in Fal kow et

al. (U S Pat. No. 4,358,535). Another hybridization
w@e@smesse i ncl udes in situ hybridization, wWhePET/1B2804/003990

target nucleic acids are | ocated within one or nore

cells and are contacted with the LnPDE probes. As is

well known in the art, the cells are prepared for

hybri di zati on by fixation, e. chem cal fixation, and

g. ’
o R B T
f it@dnrrint of BQHRDE Prdypuptideiie thrctedt sainplrubeseeds driis seduced
i nvention further provide antisense nol ecul es

. hat.
r dtosyHezamenat ala MRl Polypgplideita ReENa| %arﬁelieéi .maf}lcates the
Agfré &{b@eoﬁﬁ%g@égsgoti des are particularly useful in
r &égul ating

e expression of a LnPDE protein in those
cel | s ¢a133]TsicnantalinPPIEEanfdodlieOoktherbeetitioenmay sdsaibe useful
ant i -sense

f hi h | | ecul
o PSRt e 69 menRApBRiRe, Aot oA osies hveya dgtectable
;”I‘?oéq,r %%ﬂhvéﬁ%ﬂoQ@eF%‘riH%ﬁn%@lcf iddi a%@é\%] gsémﬂforthe

ragnent anti-sense pol ynucl eotides. 0173 ]
palejenivinexfilind@B Eafolype ptides e atsudtableubiolegicap amiplie Suitable

< et dgpeaharkebe BTt RO nTisEion S R e
f gluoBeRRhREOMPOKNE A bRINimRs Bahtscdnygduridgial cHemniktipinessent
a functional protein nolecule are well known in the

arconGAek erAremoBbyresa At chalator; bighn 93 enayge meHch
o . 989y A EHES o
[ GEYaY oo R de Gl e Bl AP RE B et

geéem?ﬂizeieaddr‘dinnj ia;)umlaIDE ndt@el‘pd)ibbogn@gwwsdammsdmpnological
exenpl ary an anatory only a re not restrictive

o ooeA TR Melinoid b gt ygag P nofmigE o ydiousypes
u . . " » » . RIA ,
0258 gk oY o T, deon b (1
t emzyma-lideedusedunesatbent adsayp Ak ISA) anzynedokesnt s i s

' ded be | i midt i i
oAb RETELPRY (LB 1 SRSl Eearon 5,
[ Ub&Bl4 761, freuavhiBScReIbAl ehadsespans ¢ kik. t 0

illustrate the present invention and to assist one of
ordinary skill in making and using the sane. The

di h
efisRls”h, FolpreH EMET PedeptieslC 08 00 11
enpl oyed. The exanples are not intended in any way to
th i limt th the, | ti gn. EXAVPLES
O okl iR PO pomlo S Ao AL RSy be
m%?'%gﬁegstﬁﬂcﬁé?n%cg?@ tﬁ¥siﬁ lBF 86 ré¥Sthbfant methods. If a high yield

e-'specl f1 ¢ phosphodi ésterases from Lei shmani a
nEig desirg reebribivarft anéthods mefy ke\vped mscsetifertrpbover die

oreuPBE PV Bsaits S s AR KRB Hsq PEGRPs iRy herica
al gyntitlmethodB! Ofhe Wleg-é@soﬂcﬁ Radd bémicaP sathiesistof
al.” (2002) Proc. Natl. Acad. ScL USA 99, 4343-4348;

Gorajyeptides arevall knawn in Becrhans Myt ke faund in general texts

229: 232) .and e ) : . .
sapirg) ABrEaIEE. S Dugal Ui L D REpicknic ¥Rty b
gaﬁﬂ-gz, ®BFiRgéresriag adew Yoy, een the Lei shmani a genone
t 0 1]
ae as[%135] The present invention also provides derivative polypeptide
molecules, such as chemically modified LmPDE polypeptides. lllustrative of

such modifications is replacement of hydrogen by an alkyl, acyl, or amino
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(http://ww. genedb. org/ genedb/ | ei sh). A BLAST search

was performed using the nucl eoti de sequence
w@orsessendi ng to the trypanosonmal enzynme TbPDECT/IB2004/003990

whi ch identified a nucleotide sequence in Lei shmani a

maj or that shares 45.1% am no acid sequence identity

(determ ned using the BESTFIT utility of the GCG

programsuite with default paraneters). This novel

sequenc I 5 . fa: i S
R R b tafilfs BERR hBibioBERsT futhes of
chhsiipsipeseulihg 29PDEY] 22. A BLAST search was al so
performed using the nucl eotide sequence correspondi ng

to the trypanosomal enzyne TbPDE2C, which identified

gt Eu IS L R SEAAY b tcion

amno acid identity with the query sequence TbPDE2C,
while L -B2 sh 69. 8%, | 1 i.dent it
i th° TOPBRBLT eI PANPRBUSES B DBQIBRED TeRHEnge
bep olfBbra8ks #BFh Léglﬁ%aﬁ?a, 'sﬁcﬁ%s?lf’éish‘l‘ﬁ?ﬁé ghéyﬁr, tRat

the Lei shmani a genonme database, the identifie
LnfeDEt@N aarkey lcoRpEnBRtd indhe aegulbtiemotintraneliiavieyelsnf CAMP by

S LN T R e R L T S
| dshédpHoRtbsiterabbe uliphBIvesUnarol eobBlodidah besionskd hiddiated by

Based on the sequences identified in the Lei shnania

gethenpeasangsi sAMR s Repylation & intrageligiaslevels of ¢rddP is crucial in

P LB podSles ST IR R RER drdpfterdii oThus, L mySpe" "
pr b?pépt}?ﬁs@r@“ﬁ@?ﬁem @n@eif 1 ﬁif@rt ?crrppm]grydlsfm:ay ntdtdl:ﬂlaipdelneir
readl n rane ortion o e ree u - n nes.
Thelojagiba astIviih e Hial maeruiatedhel RaRressions CPMpoUBds gt

The e ‘
L\gaffé&%uﬂneam%@e i aord@fca@bfn&ggﬁgg# FFT\F([VE‘@FT%% g&v% as

Initr‘ation codon 1S pro he vector) and to
c oidepdrtamt ¢heZapeutiisifal thectreafgientiofiparasiis diseasesswih 2§
the.forward a r.ever,se priners, were si,gne S.
{ oI RARgp na g Ve, e PRI AcRRRE facRaRing
( NgtshBBlndE that nivtiuiite [dithePRRNadtRAJioRthé eRpRssigi sfL.mPDES.

correspond to nucl eotides 533-550 in Figure 2);
r ever se[0137] The present invention relates to screening méthods for

¢+ DR GrhAPRTE AL ELRIRT AL PR FOBEARRATEIE D and

1;:( ﬁmmaé@m@ bié)mg&cfa?m)tiniWFtbfd_rrLlE’C]prl?memicﬁafst fSF I%B%%dreeging
I gur e - an -ta . or - , . the orwar.da  aj
eGSR SIS HEP BN REIEAEaT 9P NBhESCR SRR bind drectly to
S [ PCEL HRt @EG&‘&?élééé iR ¢RBDENSVRP! 5UeR serekhit

g frame, I C dto

t he ‘open’readin correspon ,
numetfuidsoeen 4126 Delixe! foridEntifycompoundsiikatsmodulate the

;é%%ggg%g%38&3@3?E5¥%¥Qﬁﬂgpgﬁacaatcgagggtcggatg-3

(nucl eofg1885 T8 e goAl dfr&r@@ﬁﬁ%mﬁwﬁjg‘ toaentify
whi ch correspond t'o nucl eoti des 4058-4038 in Figure 4
- conipbindsatiat birst to thebergep LMRDES endragusa ¢heages yethe

2 B SRl L SRS BBl o ARl g ey, Tre
t heordp6iind€atintstest Aadidemtificthiremra pepalation of candidate
nucl eoti des 2184-2202 in Figure 6),; r

5' cemnpgyads. cCORSXHEPIRa BOOFRAIK: ibat aff gég{e?yebi_nds the target
gg@ﬁaéfg;ag:ﬁ g:ﬁ)%k?cgﬁnégtc_gh e oPHECAIrasSon S h?BRPIE pbiBeptide,

and thereby decrease proliferation of cells that express LmPDE polypeptides.
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whi ch correspond to nucl eoti des 5003-4984 in Figure 6

- and HA tag). The genes of Leishmania major, as with
wordsn2issmet opl astids, do not contain introns.PCT/IB2004/003990

Accordingly, anplification of open reading franes

directly fromgenomic DNA is routinely perforned

(Beverley (2003) Nat. Rev. Genet. 4, -19). Both

strands of all three PCR fragments (LnPDE-A, LnPDE-BI

: @@dréa%r%mw@tldm@ménb@m%xﬁ@sst mﬁP"DE PYI9pEREYES can be
into the vector (fCRZ 1- TOPO follow n

| n§ﬂ raﬁf@pti\fmmeého ﬁfetrﬁatt%@gp%wwca%m with dee infeelion of

TePRERIEEsOoh 5 T RMAMETHANE nO Roady Reaciion Kt -

( Appl i em159p3¢8é@naésa®0éﬁd séreanslsawbeerel t6lidergifye6Mpounds
sequenced at st two tinmes for verification. [0180

Thténaft quq@ﬁd{mPDEmELvﬁy ﬁuel%@%pw@sw U eomppepdsidentified
| epgih %9 aﬁggcﬂ%{éﬁ %y été tﬁQQM|beg_n9#b%s%n a variety

where t pen rea NS wt
posf ways Bﬁﬂemmmenﬂm mmbogmwmg birid givscttyl tora RPAPDE

Fi BV RePIGH S I I R oeaT ities yaadana o a LmPDE. The
Lngdp&linds M"Hlycélsé fotiite tﬁ‘é"éb@@fx cﬁ%SLr'nPljF_e Sﬁé‘ e or rfiodulate the

shovvn In F| , Where the readi ng f egl ns
Wi eXprad@an aab:mB@ﬁ g¢ramoaa@m%m8 pohieptideh F@dewamleatsuch

b etbREdnd ey Mg 1§ A LriPREGRBLREY $rATRARy Bfd fhysmoduiate
nugér@éx;@l@sgnaﬂt(eééee ﬁf P|d1ﬂ|3’§9$)2J Blbl. Chers. 25699%558 -28562).

nucl eotides_in is shown in Flgure 6, where the
open ranﬂﬁbCpm@enaéaﬂaiscam hensegened By die ﬂﬁh@cﬂ%ﬁescnbed in

éﬁ@geﬁlr]ﬁ\?e IdnlinBLlas! At &gs tohﬂ?mo %f’tlde-g%oaﬁ%ﬁl%tlves

sequence at correspon uence I's set
f dhtal'eofr(e[s; gephd@nlrﬁ@ﬂxis])]tha‘lﬂten@tmadmd%DEfpcﬂ)mEpcterrwd)theanse
DEﬁ ﬁ%nc ded 100% wi t the se resgjé in
th'@ Wil fia APV YD A58 - TRECH CORIP higclydepeptides,
SE P BLs ﬁbl'erﬁjéﬁi'dés(ﬁcg}dﬁﬁg ﬂfpen%@é%?ré’@ @Eﬁ&?hbranes (Lam

sequence |dent|t he am no aci d seq ue

t r@tﬂn(d%ﬂhNaﬂb‘Bﬁﬁ‘r 8Be8‘brht®,igﬁt@d ebal blﬁQilc)lMBtqu&%o@r 86),

bl FA R R A r S e R B

Semﬁmcmdwwo%phb eticRsy @ﬁcmgbuﬁgl & ik lichiteedb emeentstrs of
LmPDE- B2 Flrgure shares 69. 8% overal | sequence

i denepmyonpariaiheegensratss idiigcteseohaspieporidetibrarias; see, e.g.,

e OVt e 1BOBY Ry 2, Yo P T e) ffibahates. gnd smal] graanic or

sén@t@ln;a:gnmiuvw @onwomusadmgne& Cathebd scfrE_eded ﬁnd;drme,LbuP@Ee not

C hemkeo, BRGNS AT PESHCE v e latatyrar Cam readiy
gEa§ﬁie gg.@t'tﬂafen@ Y ﬁrh.tta%rte%@ §tr?«?tu?‘éﬂrﬁ%r@%f‘ihe compounds

, and ending with proline at am no aci
pdesteldcfor binding toRDBEPBIE pokypeptidss-. B2 al so each contain

pheny! 4D 6 TteAt E8te uBaw ek Ao R ot bifdids - mPDE
Wi ﬁg%lgﬁﬁlﬂléb Anarbrifodtlafifh fige Qéﬂl\ﬂtyﬂﬂinﬁPDE $sotbeptides can be

and begi nning with phenyl al anine at am no

acriaddmam $el@¢ieds>r rabwaalmﬁﬁ egjeds A8 yseshiyerginug eimpeund is said

o 8Bt SRR e ] %BB@%&“%"S?%%’&&@OW%&“

desmsitieriag thdepecifio seqgeness dBtherldmPOE folgp@btiie or nucleic acid.
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[0182] The follow ng exanpl e descri bes the nethods

used to evaluate the genom c organi zati on of LnPDE- Bt

. Wan@skpdBE- B2. [ 0183] When the nucl eoti de sequRCER0GH003990
the cl oned LnPDE-BlI and LnPDE-B2 genes were conpared

to the sequences present in the Lei shmani a genone

dat abase, it was evident that the sequences in the

dat abase had been assenbl ed incorrectly. The

3' . .
i nag P?éc}s Jt)ﬂlaﬁg é&@étei} gtelpﬁseécor r gﬂfe %rgggrﬁhzea i3 jjbrary, a
of pehmwmr@mm htmytmgmvaatmbﬂhu d@ﬂor@ﬁn&mtmmt extract.

bl ot an@ﬁi serles of. restrictjon dig
maj or g éﬁi’fh 2\3 el@hawﬁmn@upﬁgﬁﬁe@ tg bﬁw‘@tlgra"mﬁléc’ted :
8 %eﬁ%@ cBbeHgi HU%@Ehé’ébr{ {}w r{oﬁ?éﬁd&ﬁ%lk% ﬂbsfésse)sed on the

shall be us as an exanple for the ana
r eSSQUENDY. offthe rhmgstesptfeanda/oaﬁs enbioymiation hrecdmherﬂmemth the

{ rBamBRLAES etBp ooy RDrPe T aN; sdleatactbhifizingthe
Lnp&tide s sqafickh QhélrrﬁQI@e (Jﬁltﬁé EnﬁF‘D@%iyde%ﬁHé 'o‘FE)z%!?\alyzmg the

siteis present in the i nmedi ate reglon of
gefegleotide seauense that emﬁcmegg»rasuma%nolypﬁetmt a show a

of ‘8 SelrApLiehTodtTRR Falopny RERRNFE B bl ) FRhfes the
Ln&ﬂ&t@%r@%&xp@éﬁsu@d df &iLenRDE oligsipside heaindé Bofmpatsrafodeling
8 and 9 support, or are conpatible with this

co%mrp@ﬁg echitiaves. orox %X%Bplsbp@@ﬁpugd$ h@lg@hm#er@ct with the
Or SaVeZSHe & EFnPthEePb&EgEF nﬁé ?é]@ehﬂf i Pre %%Fl\(?é‘ sitd BESEmPDE
- Copy

experinments denonstrla each 1s'a single
geprdypé’;bt&iehw beiidemttified qsnrgjamethmjswnawn incth8cart ineluding, for
bIottln % Cgwere as fol WEDE_A'_EEeC”i??
nUEXABP R B <} fie am'@%acﬂpsmufeaa‘ap g melghdle, and from a

( Cﬁhﬂ?%lp@aﬁipl&(eb%ﬁﬁédi E?td GaPpEo I%@@tldé‘aﬁd Qq{aﬁlvg)substrate

speC| nucl eoti des

0p@r@ é%&M Meﬂn@qwh@%ﬁdﬁmwtal&gﬁaphseend dNaMR can be used

1 6417
0 S5l e e gMhehsianal o PER o BTG 1) FoBs 10 Korly
Fi gssiblé bindihg Slt@&]&h(}iﬁdlﬁg&h@ actienbits oethd ﬂiahrdl%ﬁaﬁrab
and LnPDE-B2 are tandemy arranged and separated by

about 0t g4 rompritaRased ragdaliwisan be pﬁgﬁﬁ@con@@tﬁ@ne
.h@&ﬁ@]etg 182 irf AU ot R Er B! (FSadifg rﬁsgﬂaﬁe%at can be

roduce a transgeni c yeast strain, —con
a WeAf(Hr&j(amplaﬂmaBietenzmbmedelstmwmdogmmmﬂaPDE

e SR e A C e, b EAraaS iheling
yq&égedempe&%?uﬁﬁg wﬁﬂémambiéns s?atléﬂéﬁFme%HQHi%'n%’d“éﬁ based

and transfected Tnto a Sacch arorTyces cerevi siae strain
vmrr taimabensembliegenocembiDedgeadelsh &orpnestityped 9f models,

954 5h 88 e Y R o copttuen

aI atofmbo%d) IBVL@F@ arélaebesér@dandehn be.seldsted from force fields
1970- 11974? pLT1 expression vector is a 2 -based

yedwr/iacherare alqu;mﬁjloa qmmgomlﬁemﬂesfe@@uraﬂwtmctures

cl t I r

FLEABUSR Ao B R PRI st

t esommated by tREEe d&fdahngmhetﬁodser evi si ae accumul at e

i ntracell cAl which re . i n,.a t sitive .

phenot f[gﬁé]?ér&caq {Y]Pecﬂfléq.turqq%f the Srfive site o? imagﬁ polypeptide
has been determined, candidate modulating compounds can be identified by
searching databases containing compounds along with information on their
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observed after a 15 m nute heat shock at 55 C. As

shown in Figure 12, both LnPDE-A and LnPDE-BI fully
wa@oroslozaseant ed t hi s phenotype and restored heat PEIIB04/003990

insensitive growh. For a heat-shock assay, patches

were streaked onto SC-net-ura plates and grown for 2

days at 30 C. The patches were then replicated onto a -

plate pre-warnmed to 55 C. The plate was incubated for

anmetiztiularciaicturen Tite &mgbundatidentfied if dueAm™ search are those
t e{%ﬁbat urF and V\%ét hen incubated for 1-2 days at 30

a¥e FirHatu msaieh the ectivegitedtusturepiidnio ’medactlve site,
L t nd hat ...
oL YO ALED A5 Ko g Blthds Bnuna by
Sulhespaseh aEa(p@BnhalrﬁmPBEmnduleﬁhg@otﬂp@bnblﬁpDE B2 al so

fully nt ed he, heat - sensi ti vephenot ype and
r est or g@qﬁéﬁm i"Ba¥ Redised daiidantidy improved modulating

]Sfc;d?ngp;édg]?ﬂs{%ecﬁ’b@bom @H&is), tha[{fl %ééﬁ% n}&EEo &g?dqulétgaogfl'n%ﬁ%laEs 4

wer
U@)éﬁﬁ@l@me gof ﬁhﬁtkmoavrympom(blsemed nfxed \aadtmodtﬁlattﬁ"é effects are

d Lr nsf ect
L D ——
PDie Fheh
Fory e g 0 14 e

YRRRtisle: to dederndpe iof gredicihowa, pa(rti@ﬂay miediication to

V\NgFr]Jéccd)QE% S‘gh‘ lf#eﬁwlﬁ i ?&?c%cgrﬁ\%ﬂ;g} éigt(érp %I?g %Bﬁsql'ré%tcl V&l{lathnS

( AT C,OJ)np@mtlAngamh as by%Qﬂng slie droups, bc%ﬂb@%%l%ﬁéﬂj to obtain
respect i vel y. Exanp

b
SO a A e orp P e BlAAC RSy e Dby us o
h
tr 2 conaTOHATEELISE of fiofciarmBading SyelinSlare the QUANTA
e REPSRESaesD fﬁi“d\RM% MGSSMOﬁbﬁsands)édl é@ﬁnl\%g\lﬂglgt?lat he
n an (0]
o SRlLHshbYin®, S B BB (RN pEN s prasielng

Plea mmhenﬁo@fs nfelasb |aha%1r1%$y I -
v %@u ng LMPDE-A  LoPDE: Bl #&%ﬁ?hﬁﬁﬁn@m%@é&@?‘g %”%%"e%rga”'c

®%:-bed previously (Zoraghi et al. (2001) J.

e
51' &1 o) B TR hrocei orusii bipg el Tl e sbticura

r eﬁumpﬂrumd a competerrsirgulatibn (o bratictahe MteYaitioRe oYB@tentlal
qé.]u?‘% and i ncubat ed for an additional 3.5 hours

NFECAMPOUNGS istigihknayst Bstbpait. fracexample, see Botlvmen
t BeAl. RIS s Pﬁaéﬁf?hﬁgnh%ﬁ%gmét ha{l{beMl RS;%‘K&QV% (1989) Ann.

centrifugation stored ‘overnig
cB&ev. Béﬁlrlmcohafoxm@lv\éa bhi-i22. é)wnplﬁeupmgwdm designed to

NP SR R el a8 Eubifehi EiorS Foetieeles fuck s ISt

ERi
SR el BRI ot o

Fﬁ@QPrS@ﬁCﬁMQ @aémqlardrp@tejm doweyex, ihsyseayhdsdapted to the

L L G R N AT —

fsouibes: oﬁclaaasrhrwl lioraries chh%e(véed as 8biiestcf caBtRiate
sna rOfen [ UI d nltrogen and were stored at -70

@Jﬁa Hpraripg capthe phipined frems foriexeamis,
ArQuIe Inc.

[0149] Compounds that modulate the activity and/or expression of a
LmPDE polypeptide may also be based on antisense constructs. Therapeutic
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[0189] PDE activity was determned in 50 m HEPES, p

7.5, 0.5 MEDTA, mMMgCl , and 50 ng/m BSA in a final
w@sway23sed une of 100 //1. Each assay cont ai nedPGDTE200H003990

cpm O H | abel ed cAMP, with unl abel ed cAMP added to

adj ust the desired total substrate concentration.

Reactions were perforned at 30 C and were |inear for

at least 60 minutes. The standard reaction tine was

h f l
cnisatidlgbidio B1n bR oS ae TR ENE HHE RN
hydﬂ@cbr)mﬂa@btlde@hh@tl drercopiplein@Atan? t& L AHPE %RNAQAWese

con(;ent tion of Im. Inhibitors were dissol ved
eth@th'%Ih%mlémﬁﬂéafvrt@ﬂ%ﬁpﬁsmﬁdﬂl@redgabty@slatlon

neAggo vvaysqse‘c)l udchFr8 Hﬁ@gﬁg gsﬁ'g&:/\rggé"%@ Ea%g%&)u?lﬁgtede may
adﬁxrtcatlon asfaméﬁentlvefarﬂ]sénéé téistrucons Idrey a8lis eay@diice is

e AR Lbrlemater Bpdibio o T omaPpavia R pof famea stable
byd&ﬁ]@xa‘w{ﬁé S4se0bf %o%le@tr‘éﬂbbﬂ%epﬁ ﬁﬁ%:ﬁ&aﬁﬁz éd@ﬁ{b‘i}ecule a

Di agnostics; 1 unit/10 m The phoryl ation
r e%lﬁgleo$153n&b®feth6r¢b@tﬁa¢ rdy bertestedyuoetipkx HFmatian dna/yebe

AV TS SR 1P 0yBuER v Senehton it L eesisn
asC@npmntamyMrmdﬂh@tleN@ﬁ oF i ﬁﬁtlé(érfs'é rucfeiflachy. l%g;éﬁ‘x'ral the

ammoni um form ate, pH 6.0 and was collected into
m loggeniedhybsisizing ausleicradid, |tbem¢refbaaedn(snaambe$jwnth an RNA it

ul | t d
GuneTboRkdin andS SRSt TR LRI kit A e X B be).
: pa@he@nllﬁfggﬂh@aﬂ ct%n Ménmhéwdmyaﬁﬁemg‘rdtaé of Whigthatch by use of
es ared from yeast expressi
Ebﬁailldcw%\lfgk'éﬁ@ e&eﬁmﬂg@ hﬁ)n\?ﬁmﬁl%lm @ftb@%ybrldlzeg complex.
t t \
? i noll PO arABRIY ARl i ARELEh R Tarl b [leodfh enity
anebmpeDEiShat modloigle ¢nee axpregsivhearielibr tﬂefaortwﬁayu offa@mPDE
t 3?9%}9@?%5 1 Sidh stsvstudially niAve migasation of Adeadlioh mixture

t rocrapesiegal Lhp e EMBQE\daté?slrcoﬁg%mJ dBundl Rkt
conmpl. erreﬁ?gd t he DEy}geep fici enc¥ of PP5 cells but i tlslons
t

eff’rLtf&‘f'eWat@ 3lieystheriwe qomeronstdithisiteract pach binskthusiorming a
t bl e

B pIE et A BRI /6y RPlard ]y o Eihound
( 20iEH p Lﬁ]lfPDEJpolﬂ»aﬂh!emanZYé.asﬁa%fédﬁﬁt)g aldhi®i th@ molecular
contr t to sat es [r om LnPDE- A expressin
" yusioBEOr 3 Sheleait bie qgéﬁ%cav&yr%fsﬂgew BORPOTERDE Relypeptide,
L
egﬁ PE? t%g( %%w%gmr ilar eP Ertélg\%etg‘e’?ﬁ%{/ﬁ%ﬁd §9§tiémeﬁﬁelds etal.

wi(fl888) Nature @4@924;5 %ﬁheﬂ'helmﬁho@ﬁ)ﬁed(’tiaﬂe{giﬁy wdaethdra
0 g o0l i i v
(2¥2De HfrtRE Ln'\\faDE E-pof tldg%eHS/Fo?%xaﬂ?ﬁé a gél"r%tardatlon assay

Francis et al. rog. Nucleic Acid
Bicgin. bqsgsed_tcsgetemmeawﬂetnet 8 coPQEINdIbings m a LonkebE

27 4 [ tiaon sence of
 GinrpyE, AiraeedihingdRiscgf B BBRER G Y. Peten
hyNb.of,757,919] teeANBIogjesL.cePbe BHopemBalUSe fithis emFiiE
with Fi (%ure 13A). A 50-fold excess of the
polypeptide.” An alternative method for identifying compounds that bind with a
LmPDE polypeptide employs TLC overlay assays using glycolipid extracts '

from immune-type cells (Abdullah et al. (1992) Infect. Immunol. 60, 56-62).

-4 -



reaction product 5 -AWP al so had no effect on (nor

Kcat) (Figure 13C). Simlar results were obtained with
waptebE2B26 (dat a not shown). Therefore, LnPDE- BPCHIBR004/003990

LmPDE- B2 are cAMP-specific PDEs. [0192] These data are

in good agreenent with the finding that no

cGWP- hydrol yzing activity is detectable in whole cell

extracts from Lei shmani a naj or (data not shown).

R, A DB AT IR TS e
( et@@&brrﬁﬁfe \mémebben@t@patncumlm@mmd iSirmitsitingt.LmPDE. A
(2003) J. Biol. Chem 278, 29509- 29514), the absence

of slilledmpisapdian [pafiyempRyRYMeTUS tﬁefawﬂ%ﬁﬁ kpoMiR inythe art for
RIS SRyl B LARRLLAD TR £0F | RECE pbfipopid o

t Emeﬁpgsmm ?ﬁclP@&dylrshmbltymcaly[ r&éﬁéhsélolg alrﬁemlrél sélbws
the e ects of severa mwerm ayai | able,P
i nhi bi t B9141tAs Wotﬂ?sﬁ L e QQLL%%WSJQW‘%%W in
h
t s?rﬁagsgﬁgggns ARfintéfAct MR- Lrﬁpbg OGRS Calf I IFERMAAE hatBrally

pectrum PDE I n wer e
paexpryess ensPDEs er thatthay g lieeni geneaticaply em@meer@d tarexpress

t Tre d d I hi_bi

BRI S 6o DRel (1P FoCTINE RS CtaRP Gt iy b 2dgeghip ool
r egesEs iy whidhliPélhylRsly sIB oe CAREP can b rh@ésmé@fulslrrg standard
including the fact that dipyridanole and tre nsi n

vve'feéihﬂlmleﬁd@lo“{ftiﬂéh@ aglorfhapasedn gpamorpt plysistip the

@ eseﬁBg ?Sdcr,gtr %ﬂﬁﬂ@’ cérﬁﬁa erdyt%h%‘ﬁ%g?xlél,lsp @EE%‘-) f%g%r?tam the

Zomg bbn‘@buﬂd indi2éxeg hatrthe testatdmpaoimalds afcinhibit&rotlOMPDE
4343-4348; Rascon et al. (2002) Proc. Natl. Acad. ScL
USRCEY. 4714- 4719). The fact that several potent and

speci fi Eml@@ Blfb’rﬁ of L D 8% %nggssm?};%@'ﬁéem%d usmg a

ef f ect el shmani al strong suggest s t'hat
t hehidweriel ggneeintwiith ladirmRBDénnuclsplids $equaPDE i$ bl wibh 8

o= e ey Suistap. Gulie i (RN Fapsformed
t hiitR ke CRMhYd %éﬁe Qérﬁ’bé's@?é@{e@ foﬂfﬁ?@k@%@moﬁlaﬁ luciferase

trequinsin on t proliferation of L.

pr actidlyiig éln@greaqanvetqf éest [oomunQSné}Qmpqw@ thet inbiliHuciferase

SRS RS bl HRedl oFinSid b BnRmet bplrdet
e, sepAC s oSS s 3
cuby W @%tem)%lpam ﬁ@gml"@ﬁsm@ﬁ‘g %Qr By ﬁ@wi‘em bl?)ttmg) using

di

O B r e Shal inaso stbresn Alinsel ved, 1904)
coBurent Photocalsiin Wolecuias Biotogy, dbhgWdilay Seians)i Q@@dme

ol 6BRPURRE Par PEQUEBET Erind By altisane BByl dr Wef B in animal
numb%fetlé"'a@eﬁé ék&%‘s&’m};@@%PDE’Fb@bpﬂ@@%r bXemplenesan ok

X 7 cel hown in Figure 15,
al Incubatad WIE ai tasli mmm@d;taﬁ@nngch el ysates are prepared and

 BPoFel B lephi P i< ok e bPRHEN AP T &, O o

deBﬁ)'tﬁrg; tezRdicule). eAfdeeteae ihftBe ianhdurittod LenPRE expteSSIon in
reduc pr ol on%ed i ncubation of the culture
cultures treated with the test compound compared to control cultures without
the test compound indicates that the test compound is an inhibitor of LmPDE

expression.
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[0198] These results are consistent with the ability
of di pyridanole, etazolate, and trequinsin to inhibit
w0 b@saessei ty of reconmbi nant LnPDE- Bl (see, e.PBCT/1B2004/003990
Figure 14). n addition, the data strongly suggest that
LnmPDE- BI and LnPDE-B2 are involved in the growth of L.
maj or, and they further support the devel opnent of
Lei shmani a- spectflc PDE inhibitors for the therapy of -
| el shmay3) i vil & 4984 nysWéH”al‘sS%%ed‘éedttBtémﬁ@% 8bmpounds in
val ues, the I nventi o enconpasses each I nterven rﬁ)
vaaulmaicmMﬁ of h@sblpwaeraaalntedtlome Telst abmpowarids bEEdIGiB@GO inhibit
of the |.ower ess
t nbPEDE 330G Aoy irasoich o Bhminieted o erdnunals; nihe
l nitEalcdhiMARSEIPEHBA DR 9EAT6r hditRsh SMLAPBE:ARity. Such
val ues. Moreover, the invention also enconpasses
r aﬁ%f@é’séﬁéy baiindjrest phisferentialotImpsoved bealﬂpétbr exampleyenay

I | uded

 HEUIPIng MeBd O 158 o MoBE” Sl R st BrIRER B e

meperiorgseddivheld a tecleaisedh LATRDE @ixprisidrecdreb&natired by a
are those commornly understood by one of

her ei
orHPﬁB‘?Sﬂ Riptting anglysike Adectensgrindhe emaiint a bmARE MRNA

b ' |

L ohRSE0In 9082l e oS el ipaPl i U b

quﬂmMIsemldldadEEt ﬂnaisthed’mtcmmgduh@nmlblts:lanPﬂEexmessESﬁd A dlrect
ractice, or, tes thedn@aéentl on. Further, .all

Sy ARV AISOrhs o Tt inab MpasuEss inednisbeliicactiyty of a
1
PO ok il b S o

drea'tedraolmalﬁetompafed: tethe untseatedicentral aninalepgidabes that the

oth rwi se. Thus, for exanple,
Eéf&egrﬂgéé@gd ‘nﬁ'b%g]rﬁﬁﬁﬁp E&ptl de" | ncI udes a
pI ur al |[0Y54)]fLrﬁIBIE N pepstidlel d@sicia arke Ugé&ﬁﬂ'h@esdr@emh@%ssays
agent | udes reference to one or nore a?ents and

eqiﬁ%b%%%grq'ﬁme Kb are net imied talan iselatedLmRdRr ¢,
QERIHEE! 3 Pt b dEsped ol DRI 8 fraction of

irons
pwr host, ceﬂidhgtpmxpires@samtimﬂ[b&mtypeptldele I engths, and so

moai 11 TS 1ReCalblan s o< el cs g weh LmPDE
rpﬁilﬁ%pﬁ@eséﬁ@%%dtﬂhatméﬂ%ék&{% 'o?ﬁhFﬂﬁE%%Wp%bﬁdé§Ean be, as

forth in the specification and c?alms are
agpesentaquesus extraetsof celly odtissueas, oganioextraets of cells or

585068 bR RLe oA DL Sl Bacy

ap@mgm;ze that terbhie ng digiit 46 ﬂfe SSUHEY BF éelﬁﬂbrtéi@racts used in
scope of the clains, each nunerical paraneter should

athe sgreentng methadsfdhe presegiinvetione nunber of

onnai 11 ERmadRRs dhbhleneRfifed b BaRiaRR Hr innipitpg the
s ettivity afd/onexressipafia m@mpblgﬁepirdie WeHE ddflindstered in a
i bl e. rical val ue, however,

I
P Eﬁé@%&'ﬁy‘gﬁﬂi &ﬁ%&fv% aw&. rna>é ggd’ﬁ@ﬁf‘ fentreatingsdigpasassand
d ?é’d Lﬁilhgﬁ r%tdrﬁ§ a%ﬁ@étbﬂ%’élﬂhe’“ﬁ?eﬁdﬁgﬁ B bisHi R3] su uch.as

houg foregol ng i nvention been describe
smn:lemasls blyoxiity arfd therapsutist éfiicacyeoiddentifigul @smpounds that

pur i ty,,of understandin ' i1l Db
PHIREAR (05 aEhBbLAB! puleRiRniR Lo polapptife can be
determined by standard pharmaceutical procedures. For example, using

either cells in culture or experimental animals, the dose lethal to 50% of the
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changes and nodification may be practiced. Therefore,

the description and exanpl es of the disclosure should
woodosioesssonsi dered as linmting the scope of theCT/IB2004/003990

i nvention, which is defined by the scope of the

appended cl aims. O her aspects, advantages, and

nodi fications are within the scope of the foll ow ng

claims. WHAT S CLAIMED IS: . A substantially purified

T Pagiiics R 6a bo et SFRIEodn SRR als Repuen (g and
Py hea B ARSI MR Thb RO IR dnd i bE gRRDshed bs the ratio
aclBsofioDex ULempoupds withg largeitesapeutic iddex greepradetrédt While

d [ f .cl aj . A | ei i d
o508 ULl Bl %S e st W LS cBEk o gten o
_rma@g%h Q @émmgi SRderRalifda8sUER cORPGRNGS 1S Ble i bhaffected
in SEQ D NO. begi nni ng with adenine at position 530

antisssiediorginitnize Rplenfial damagedsi uniniecteselis andahus reduce side
su dé&gti ally purified protein conprising the am no
acid”sequence set forth in SEQ D NO 3 .or variants and

nut ant s[Ot15@] Eleé datmdblalredarormertitcultQfé asteiysiail atimabbddies

D NO , 3 and,that hydrol yze cAMP. 5. A substanti all

pufdn PeYSRA M ErEuRling adRRas PLARSAgS T8 ER Ihumans; %he dosage
aci .nr: i f i . .
e R 8B R e eplof Al nochtrations
nuthiatincluds dherfoD @owittelittie rgsmiostexicitne Thacdosage aray vary within this

t.forth ] EO | NGO 4 beqi i i t.h
S OB eRE i {raih A8 age doBR e RIOVed A o 1S of
POgdhirPstratdp8-uséd, AoTHhst@Mpaiddyussd infthe héthel @ the %resent

conprising the amno acid sequence set forth |n.$I_E(ﬁ
NOnveniian, iiae therepeuinglineffentice dase ean betestimated initially from cell

et At BER D At

motiaglatihgesliadmassomgeatration eirpedthiatiinekaeenke IChads determined in
encodes a protein of ¢claim7.9. A nucleic acid )
notelceHitirac SyeQimgrhation sambe uges teimorerrccyiRiel detagniae

| . { .
L e e
ankigb mairffiogmancd liquidrchnematogragihy.i on 5004. 10. The

nucleic acid nolecule of claim?2, 5, or 8 wherein the
nucleic acid nolecule is a DNA nol ecul e. A nucleic

aCGEnBRARSH bETHAM gdhiBIOgartsms0 the nucl ei ¢ acid
nol ecul e of cl ai mgz, 5 or 8, or to any fragnents

thereof. 12. A nucleic acid nolecule according to

claim i [ ' i di . .
ot 11 ngai oA EL ARSe st 1R e pfyieRs BBFRsrigiorganisms
pr edreprising P BE nuickei®BEide Al yéddheteimiangerieticaPmotiified
conpri sing am no acids 384-609 as set forth in SEQ D
NCProanism {efersaigtan aredniam Aatdastbagnealiared fipm s datiphstate by
h o | cal . . 4 ¢
BB 3 PR L R A ke b
application, PDE-deficient organisms can be generated using standard knock-
out procedures to inactivate an endogenous PDE. Alternatively, inducible
PDE anti-sense molecules can be used to regulate the activity and/or
expression of the endogenous PDE. An organism can also be produced so
as to contain a LmPDE-encoding nucleic acid molecule or an antisense-

LmPDE expression unit that directs the expression of a LmPDE polypeptide
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14. A substantially purified nucleic acid nol ecule

conprising a nucleic acid sequence that encodes a
wEe@terassof claim13. 15. A substantially puriPCETB2004/003990

protein conprising a PDE catal ytic domai n of LnPDE-BI

conprising amno acids 647-880 as set forth in SEQ D

NGO 3 or variants.and nutants of the catalytic domain

that are at | east 80%identical to am no acids 647-880

Of oBEE@ &htNehs niiscdIBaln ByaH 8hdexe aﬁ%?ré%ﬁ ig@enerated in which

stanti aIIy urified nucleic acid
ﬁ?)@?rﬁt?ﬁ'@n 3 meeﬁ?ftﬂ(mneusE@I:egeeetmaltereddz;daacm/ation and/or

I ntially.purified .
pr%@el n coynprll‘ﬂi,l nE gé%gDé’hi%?%n F.%%H@?ﬁ%#ﬂﬂ&@@@éy of
coprpxcedum}p lmmmmhe@:st G- RORrgsted ebcdAbinBtibA. Fie

ariants and mutants of .the catal ytic domain

t h%‘%”eo{ﬁgeda¥ he %ﬁ@qg%@w. Pd%lﬁtdeélalent erganisi thali aipresspsgpbmPDE
sub?ﬁ%mt |dx%ayr5%€9|g ?H k%ﬁ?s@@é\@ dlgffitgAloglcal processes

c dﬁpdlaéed] by AmRE @o@p@pildes,e(ﬁwmafy prateiesand Qﬁhé? genes that
ctor . .conprisin

PiBleEpet it Gk Bdocetiads, {Shiani Coppaindsghateen be
Qﬁb@%n@ﬁsl?'s@bﬂhé’&“ﬁf iﬁh'bltté1ﬁﬁfpj"§é gabéllp@gu&ie 'E’r{oeﬁlﬂ rsgr\}e as an

operably linked to at [east one sion Co
s éRspRate screen fop identiidng mugtidrenwithindmhBDEggéres that

V%%r%rasgfor?ggfegseac vi uitabl e host cell. 22. The host

vector Sys ‘21 wherein the suitable host
ceI | s[OﬂiSQjéﬁvfr@XtaﬁipI@Gh|0ne?e3nb5'(ﬂlﬁ1éh@3the\é?1€!b§én§l¥§ﬁ>9@ genes

galm erein the suitable host cell I's a
ed'P( f&f@vdsl%%r:ﬁn beflelatrd, which r@éulﬁ%m intreceltnlar acdumutation of

A A R e cose
c@mwuvsmgemseutto@elmmwum@ &h’i@Ehﬂﬁ:lé@é@ﬂﬂhél@%ul@@%an
bi,nds roteipn of claim,

o 13515 b8 Rty &yessShusssion Vagon and Bsigfactedinto the PDE-
n’@@ﬂ@ﬂeﬂﬂéﬂralﬁ'%ﬁ@%)/e\%/aé RRsYSih Hﬁbf ﬁ@%ﬂ-@%gb{sm\?g grdWih is thus

anti body of claim26, wherein t e ant
c Ri aFkeE forunBPE-aetivityr Obﬁmwngmhemermm hefat-insensitive

|t
PG HLI8 e oB y Bf i S dripp eaafions can
cimticatedhs effectsthése ponditicss have bATRPDEY@Vly.i n the
host and recovering the LnPDE protein so produced. 29.

A nethod for identifying a conpound that nodul ates

LpRes @mﬁr}{,pﬁg BBI )ée!ﬁgldgast hod conprising: a) incubating

a cell at can SsS a LnPDE protein with a
conmpound under cond|t| ons and for a tine sufficient

compouli SOk s el aed ReeouDh e Pree! IOV IO AEVdarAMP-
APl PR 2t BT AR [ ¥ ATIRG LmPE.
pAel;erﬂRQE-aﬂ ehd LmPDE-B2 and fragments, variants, and mutants thereof.
It is known that cAMP plays a key role in cell growth and differentiation in this
parasite and that PDEs are responsible for the hydrolysis of this messenger.
Therefore, as discussed above, LmPDEs are targets for drug screening
assays and are useful in accomplishing selective drug design.
[0161] Additionally, the invention provides methods for monitoring the

course of disease or disorders associated with the presence of LmPDEs in a
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conmpound; d) neasuring LnPDE expression in the control
cell; and e) conparing the anount of LnPDE expression

WO pooshessps esence and absence of the conpound, PTETE2004/@3990
difference in the I evel of expression indicates that
t he compound nodul at es LnPDE expression. 30. The
met hod of claim 29 wherein the conpound decreases the
expression of LnmPDE. 3 . A nethod of identifying a
co Y, |
oy SDOILBY ERAhtiRG Tie o0k BEH LIRUE ARpePRBEH a sample
acfrom the test subiect@tpariods poihés inctomeli fThanis domeé foppuoses of

By 55 erbRi b aB RN Std DR 5 s Samaestime.
safRInfoHRE Bhe EOGrs8ITR §isoslid bm§o@e¢ o@@ﬁlﬁ]@%é}?gﬁtlhiz@che

absent the conpound; c) neasuring LnPDE acti vi
t htiming, IdOSﬁgeh@bey@@eﬁd@a@menhelncxmmnbddlnmsntn’maweihmgl

CreoRgtn b Sefeflinfo 2 e SorBlE oot BRHULEE the

abpn@%@ﬂc@bf bhenPDERSBIRskptitRelrRi d&braﬁgimﬁé ﬂfeeé\ﬁ@uhﬂsd B6termined
| evel of activity indicates that the conp

mowuh dhe amavnberegant i @ pecand sm@l%@mdbe@am sibjed taken at a
C
S P L HEREER S e AFEmB g indnciate
vvi ohtherdoacde oﬁtkefd|sd§msel_eﬁ/|elasmmgathmmmoumarfa3nPIE polypeptide
nprl sj.ng adm |ste g%rftpo a subj ect i.n need thereof

a PISSPALBA FRAP eycaé? EMgAXSING 3vadety shteghiayesyell
rmmvm ﬁﬁthtemm ars# éXérh]leeﬂSA&%Qh%‘ﬁﬁHﬁf@%r e%}{é’és a.senggéi Below.

of claim, 4, . I ng at [ east
one di s[@é@é] Eb@ ommmmntmn furthertgrovide$ metbods for using
e QI ni ste

s P BR o REBSRPHENES Tt BRL R Phdhidesiet aidens for the

anpreaticidn @f SEOVE @nfid_rhPBE émﬂjddiﬁse%nh ler @sihg ‘L'n‘iBVDE
and/ or expression of a protein of claim, 4 35.

A Rventidesfor ablgining and dgieeting noyehkmBDIg l!’gﬁ@ds;ethenantl-

o G AIGER Do 39800 MG BAHRFEREhs S octoction o
i fiatataligrocoyrrintel i@ Dih proteia seajuencea pasicheircoiolugicl semples.

determ ning the anmount present in a subject of at
| east one protein chosen fromthe sequences set forth

| nySEQOP N¥iglefo AefviBIdkiles: Eﬁéﬁhnéﬁer eoP@ x and

variants, nmutants, and fragnments t A net hod
of detecting infection by the Lei shmania parasite

of "t nage TERTBiecrtid By SaReT bafdRE Luig e heltpdiges of
f ahk invahtioh@rD u¥eful ¥or HHEHE N@pu?pos’e%d m‘éﬁﬁllﬁb Mair &se in

and variants, nutants, and 8_rrents t hereof. 38. A
nediR@PsHs aa@@@mwstlﬁfr@@modﬁ @etwle;enagmﬁle&uiﬁﬂ and

CURpRCBGTR TS PRI 54, 06 el I R b sl i
f rmmﬂnmfimﬂb&a&mlécﬁtde‘ wqdences 35@ LBnPDE polypeptides in a
suitable biological sample.

[0164] The nucleic acid molecules of this invention can be used in
various hybridization methods to identify and/or isolate nucleotide sequences
related to LmPDE nucleotide sequences, such as different polymorphic forms
and genomic sequences. Sequences related to a LmPDE nucleotide
sequence are useful for developing additional ligands and antibodies. The
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NO 2, SEQD NO 4, and SEQ D NO 6, and vari ants,
mut ants, and fragnments thereof. 39. A nethod of

i W(deﬂoemasag infection by the Lei shmani a parasi t BCT/IB2004/003990

conpri si ng determ ni ng the anbunt present in a subject
of at |least one nucleic acid nolecule chosen fromthe
sequences set forth in SEQ D NO 2, SEQ D NO 4, and
SEQ D NO 6, and variants, mutants, and fragrrents

pr Ytgri’(% %tg)% %(ﬁea(?%sjsgg ﬂ&éfﬁkﬁséla%ﬂ%r Cg,\fﬁ{lﬂ g‘éHﬁences

Thihapaed at lRaet alsd@ienW, 68%,/70%WNE6%, BOLAHEB5% P9@Yon 98%Es 96 %,
not hydrol yze c 42. The prot.ein of claim4 or 7,

Whg(%" 98%1@&990@ ilentisabiotLane DB 1P lagfidlectareaceniichias novel
£ e it GBI olidiARMNG A AuBReRRRRY est er ase

n - from ostam Zapri nast,
et azol aftd 65R§u2@oﬁd@éeqm@h0q&rthm encode LmPDE polypeptldes

Lzogsﬁ%q@eq#qxgan{qlg%ggeéégmpm gg‘agﬁgé‘%ﬁn{% r rleveI nucléic acid
@ﬁg@% ﬁgv.h Eaifé(n@es ﬂé%&i@ﬁﬁmn@s 43. The nucleic

alm 8, wherein the protein has a val ue
from 1 tOdGE M\A)rﬁ@embamemfa LrRDBurticigic agidh probe i Ls¢dio

255CroRh JRTONF Sotales Screraiiagos Popstted o Ffo hage or
p][ Bh@sr(béu{@%aahmaial ¥hidysbsonyes) or N\Es (yéatshﬁrtﬂ’bféﬁﬁence

up to about mMV of a phosphodi est’'erase inhjibito
c helremasome )i tougvlatﬁ a@en@am rleastof adiaPHEagene. The LmPDE

ROH@&%@@%&({IIL?%%WB %ﬂBHﬁé’ 'I%Flgg F@UEQUP%A&%@QQ upstream

paver I ne,

peboddwstréarn, no@ﬁﬁbcﬁﬁgfﬁhqmr&e@swdaspyerﬁeter enhancer, and
nony!| )adenl ne. SEQUENCE LI STI <110> UNI VERSI TY :
BEIRNESTIOURA IEIARRICIESSAe(CaSo, | he HRSiraaip §edesirggscrom a

e SR B PR SRR G g Bt

GOrﬁﬁmmﬂant@BAxnaleoaleGbawWesws e/ sl oRPE s6quence upon
rpggg t[} 5%6@%%4%?@% dstce Pnzaon%%hngenZw%oél?’ne% £LmPDE
probe is used to screen cDNA libraries to isolate cDNA clones expressed in
certain tissues or cell types.

[0167] Additionally, pairs of oligonucleotide primers can be prepared for
use in a polymerase chain reaction (PCR) to selectively amplify or clone
nucleic acid molecules encoding LmPDE proteins, or fragments thereof. PCR
methods (U.S. Patent No. 4,965,188) that include numerous cycles of
denature/anneal/polymerize stéps are well known in the art and can be readily
adapted for use in isolating LmPDE-encoding nucleic acid molecules.

[0168] In addition, the nucleic acid molecules of the invention may also
be employed in diagnostic embodiments, using LmPDE nucleic acid probes to
determine the presence and/or the amount of LmPDE sequences present in a
biological sample. One embodiment encompasses determining the amount of
LmPDE nucleotide sequences present within the suitable biological sample
such as in specific cell types, tissues, or body fluids, using a LmPDE probe in
a hybridization procedure. The amount of LmPDE nucleic acid molecules in
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<210> 1 <211> 631 <212> PRT <213> Lei shmani a maj or

<400> 1 Met Leu Asp Phe Leu Gu Gn Leu Gn Gn Leu
wo\b@s8e3sse/al Tyr Ala 10 15 e Cys Gy Asn Al a VeCT/Be004/003990

Val Met Ala Ay Met Ser Asp Thr Ala 20 25 30 Gu GQu

Leu Thr Phe Arg Ser Tyr Asp Ser Leu Gu Gy Ala Ser

Tyr 35 40 45 He Cys Asn Leu Asn Qu Lys Ala Leu Hi s

Thr AI a Lys Ala Ser Leu 50 55 60 Cys Asp Asn Ala Asp

s Esnsaale Saf BE spfeled iR o pPhaufi of LERE Allael: %c'd’

Hl ﬁ\dNé@Ulé’@ln 8%efRferite Ampl¥dloramothial Slibjeél. aTHi& predahce of a
Ser Ala Ser Lys Ay Leu Ala 100 105 110 Cys Ser

Neme@surakav d!in‘egezrg@ﬂ%nd aldmicPlz mgleigagidanglecylesdypiween the

T
?Sgeﬁdérgy ?If'as déb@aé%ss’fﬂateﬁ% theﬁ:rBrma:_Iyeseld(hlgﬁwr lawbof LmPDE
u n s Le Hi Met Gu A
Ly Buelels ag m'a@@@% asoEEsed o n@*fﬁam%\i‘}e‘ﬁr g G § Al
-o8 ASPIaYe) fd dndthkr ¥ﬁ4boﬁlrﬁeﬁtekhd?ﬁt6rlﬁ§ thd okt BAPDE RNA

185 190" Thr "Arg Asn Lys H's ‘
G transgripty over timalis effesteddiy mwtmwelbe@eueymlmm@tmeewnount of

SobmprlE i Heasrits @ dRAmiits B @A grtRonGig tme. A
G MiffgrénAsin tﬁ@fan%tg%@LmZ‘ﬂ:{NAYr%nw ptéVirg tHeevarlous samples is
Ser Pro Leu Asn ArgeThr s Lys Asp Phe 245 250

25mda@|veexi th@pour@@ i Als@aﬁﬁtasrw@at witl expgegsipnpf a

260 265 270 A n Cys Asp Ala Ser Ser
gmi%Eifﬁsgfg Val Val G n Pro Tyr Ser 275 280 285

Lys a U[oﬂ!sm)] Tewohdact sich@iagvadticTaethads, heuitSele tilggical

Sefsar'%rp?e from a test subject is contacted with a labeled LmPDE probe, under
conditions effective to allow hybridization between the sample nucleic acid
molecules and the probe. In a similar manner, a biological sample from a
normal subject is contacted with a LmPDE probe and hybridized under similar
conditions. The presence of the nucleic acid molecules hybridized to the
probe is detected. The relative and/or quantified amount of the hybridized
molecules may be compared between the test and reference samples. The
L mPDE probes can be labeled with any of several known detectable labels,
including radioactive, enzymatic, fluorescent, or chemiluminescent labels.

[0171] Many suitable variations of hybridization technology are

available for use in the detection of nucleic acids that encode LmPDE
polypeptides. These include, for example, Southern and Northern
procedures. Other hybridization techniques and systems are known that can
be used in connection with the detection aspects of the invention, including
diagnostic assays such as those described in Falkow et al. (U.S. Pat. No.
4,358,535). Another hybridization procedure includes in situ hybridization,
where the target nucleic acids are located within one or more cells and are
contacted with the LmPDE probes. As is well known in the art, the cells are
prepared for hybridization by fixation, e.g. chemical fixation, and placed in
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290 295 300 Ala lie Trp Lys Ala Leu Asp Ser lie Asp

Ser Trp Ser Tyr Arg Val 305 310 315 320 Phe Asp Val
WORWSARIWSAl a Met Ser Ay Asp Asp Tyr Leu Ser LBCI/BE004/003990

325 330 335 Thr G n Thr Hs Gy Gy Ser Leu Leu lie

Thr Met Tyr Ala Leu Leu 340 345 350 Cys Met His Asp

Phe Leu Gn Lys Phe Lys lie Asp Qu Gn lie Ala 355

360 365 Leu Asn Trp lie Ser Ala Val Gu Ala Ser Tyr

n Sontod et hyBidizah G LE DR i BlckliSacias
3% cAfd WitlkinThe filkdcly Gy Leu Ala Lys Arg Cys Asp
Leu Ser Asp lie G n 405 410 415 Val Phe Ser Al a Leu

Leu Al a[wa Bae nurleiapaid mlemies akiisinyeption hthes provide anti-
! SSeremyt i (AR oo B B ReEje Ao
(L3| AnﬁwiéthsleqnbL Ij;hstml%(ﬁldeﬁlﬁregﬁmd@rlyﬁl@bl fdiSh ré@(ﬂafﬂh@tr@ expression
eu n Pro a e n P
sepf abyPit prgisingggh %@%Ceﬂ%emrﬁS#g ahk uP@E‘jﬁ%ﬁAAﬁgﬁ
d
As%mégp nﬁ@t dg‘eﬁ.llﬁ: %E@J Y@éc}}r%rar@gﬁt %?gséslgrﬁalfélﬁe -EBFrespondmg
g o tﬁﬁmmlﬁéjcsdé{yxen@ebf tLBImgééBleJ 'Fhs pBssentaventien eriudes such
r a u 5 L
B ol iReRt A0Es e R ORER. Qe Gy A g
530 535/0348) 'ﬂﬁé’ pé@Hu&‘éBhBé@ofohis |h9é'ntﬁ5r9fuﬁh@r g(chd’é feagents to
Lys Val " Ser he 545 550 555 560 T

G gevedop Angnayruod:elg umm "keoclepyt”|stiategias nvgugéhomqiogous

E%C@é}% ory Nt {ofbeBhtbedsd 4 Brgfiis it il o express

|'i @er’fUtloHéDplBl‘@n Hﬁtﬂeéﬂlé e& me‘iladnowramCﬂ"ne dce(lﬂ:dp@ctcﬁﬂ(ﬂ 989)
600 605 Pro

o Scingee 299, 18513925 eddmay bedisvan AR 1 v unctions
ASE 1FRPDES.

[0174] It is to be understood that both the foregoing general description
and the following examples are exempléry and explanatory only and are not
restrictive of the invention, as claimed. Moreover, it must be understood that
the invention is not limited to the particular embodiments described. Further,
the terminology used to describe particular embodiments is not intended to be
limiting, since the scope of the present invention will be limited only by its
claims.

[0175] The following examples are presented to illustrate the present
invention and to assist one of ordinary skill in making and using the same.
The methodology and results may vary depending on the intended goal of
treatment and the procedures employed. The examples are not intended in

any way to otherwise limit the scope of the invention.
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625 630 <210> 2 <211> 10966 <212> DNA <213> Lei shmani a
maj or <220> <221> nodifi ed_base <222> (414) <223> a ,
W 200502385¢) , ot her or unknown <220> <221> nodi PCEIBGLE®3990

<222> (423) <223> a, t , c g other or unknown <400> 2

t ggctaccgc cctgccagca agtaccggag gcgccggctc gttttctttt
tgttgccttt 60 tccaagcaac tgacgggaca cgtttcagtg

catgcgcatt accacgatgc ttacggtgaa 120 gcacgaccgt
gcEAMPLES caaggt att gt gagcgcga acaagcaaat cccaaaacaa
180 gccgectgeg tatgtctctg cagtttccca tgtgcaaatc
tacctgtctt cgactctgcc 240 gccatccttc tctcectttcct

aagh@hipletq ctctttctct gcaacagage tgaagtctga
300cgcgcttctc gttectttegt tttttttcct cttccccectt

ttttttgcag cttctcccca 360 acacggttgg tcgaccgctc

cagaaaa C agg cgaaacagt a, acgnaaacac 420 ] _

ccnacc CE@?GE i@‘é 3@@1"@&9 8%35‘95%8@&/ 'C%@gbgéﬁgﬂﬁdﬁé@@@& idemtify

ct tHreaagtiic H@@eéﬂdﬁlééédiﬁcgpﬁéﬂﬁnb‘afés‘?&ag% #8hPLEBhmania major.

cgctct a&ga 7$cggcaggga tgctcgactt 540 tcttgagcag _

EB?.\;%%C gggﬁg%@gg oo @Ez@ﬁm}%{g}fgggg%@gg; g ooabarasitc

ytel tg%ébpr acter dentified

cgt éctacq acag ti%gia H5ec e pggdden

ot feaaaag aat on gaagrcis (SCOCHIERE] ZORaN et al, (2002)

t c‘% Z\E%A%Qé-g Py g/&ﬁa&% %&%&@&éaggh (RO M(?I.g Biochem.

tc t t,8 c .

L L aaeRaE 18, Sog e e R OO FTEE WE ey

9OU-Sgé\aeaa@T‘gﬂt-%¢??qugggc¢@mﬁr@§@1t:mge§mafagﬂ9@vere then used
ccagcaga agtajattc cgagagcat g ctgcaggcac

A ARATgT (e DeiSedenE0nagR JPrgSRgcagasget 1020 |

tg f(hg?gww.g’ﬂrﬁ%ﬁﬁg ; nddeAsian 29k B@_Sﬂgglag?%t@ﬂ WAk HA#GHR using

cgtga 1080 gc t cgcg ct'gaacga gacacyg
c daedugleatidemgcugneg aotrasparaticg o thbidymrosana)agzyme

g cgd cggttacagc acagagaacg cgggaaat cc
D PR S B S AR RS
gagracs49a % ahihe aekl s c8G& fhined %ﬂ%
gcagcctgcaa C? attttgat cttgtcctgt g%dc%gat lgat 13 the BESTFIT
céﬁ@!g’g‘gfébe fg@ow@gtaan selig ddidedrTgulc gataroeters). tldys covelga
at a coat I
oiaehesluat EBoBE 9P RS TR BRSAE R M hceted witin
a?g;uanmg glusteraoasisgag of chtaggessméad 80RU4Hd 22 JAl BEAST
15 cggct at C acg . actacctctc gctctcgacg _
cGALTEUES ATl J958 tes yaeates sayenceetesponding to
t G6é o PERSsARACERY S TEPDEDRAGMHiCH RRAGRLA §Ro ER%BIy related
cgagcaaatt gcgctcaact ggatcagcgc agtggaggcg agtt SR g
gsgquencpsathabs@re subsequently labeled LmPDE-B1 and LmPDE-B2.
~ LmPDE-B1 shares 70.2% amino acid identity with the query sequence
TbPDE2C, while LmPDE-B2 shares 69.8% overall sequence identity with
TbPDE2C. Overall amino acid sequence identity between LmPDE-B1 and
LmPDE-B2 is 84.5%. According to the Leishmania genome database, the

identified LmPDE-B1 and LmPDE-B2 loci are located on chromosome 15.
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t cacaactcg atgcacgccg cggatgtgct gcagattacg gacttcatca

t cacacaggg 1740 agggttggcg aagaggt gcg acctaagcga

. W@at0s/028856 ¢ ttctctgcct tgctggctgec 1800 ctcgat CREX/IB2004/003990
gacttcgacc accctggcat caacaataac ttccacatca agacaggcag
1860 ctaccttgct acgctgtaca acgatcgcag tgtcctggaa

aat ctgcacg tgagcagcgt 1920 tttcgagctc at gaagaacc
cagccttcaa catcctagcc agcttcagtg atgagcagca 1980
tc%é&%ﬁ@tczcgcgagacga t gat agagat ggtgctggcg acggacat gg
gc ; 89'2040 aaagt acgt g gcgagtctga agggcaagat
gcaggagcac tctagtttca ctcagaccgc 2100 cgagcagaat

5160° ccdthe ghe Talawiag xganis DopitRebegRepgcsga 10 done and
goctauau RIBRAL B Tieg e MO BB AR Birome

1

ccdbtpig@eg agccagattg ccttcatgaa ctacatcatc actcccttct

e e EI I —

; . . .
e pe ARSI PR PR opaste dory BpoRed tampity

t gl gareadulltangilc genes frRf P thecgararsic INA o Lacshomysa major. PCR
cacagtcttc gttctaccta gfgtcacgtc ttttcttc 258 .

e BEfiet Lrd glsodkarte ot B i e teii Gemg asgtion of
Ct gfeCapées fullkeadt 3 CTIE philnetd WaFE HeSihREd t@E8Rtain a Sall site
tgtattatta ttatttitgt tgttctcgcc 2700 gattatttct

! gfﬁdg@ta@éﬁ El9aagts et CTab g@(wwagm@g@@@wmmn is
B TR AR BT S GA Tl . For

ct LamRDELA, thé fdrgagd bad rgasrse ieiers @aire glesiined®¥follows:
cttgaa C gaacacttgt aatccctct t ctfrt acacgt gtgt
gafcigf‘é@ gé’%mcw%i%@@igmg%é%@@‘39%4?@2‘&811 tqf%he?o en
ct Fé&&ﬁ%ﬁén%?%@éﬁ&@&e%ﬁ%%&i%g 532851 %Cﬁpure 2

ctggcgtgt g tgcacgtatg cgtaacgagc ctgtcgcaca cgc tctt)ég
306verss etiictomgagtactaagpataatgiggeatatcetatggatacgagtagtcgtggttgg-3'

cctececgtgtt tttat t, 3120 atttttacgc ttqgcitfcaa
cobtiasties iebBt e (B apsieptna 4 cagtios ffrespond to
CChGABbEWSs 2485 -DAOE U FREIFECC ARG HA-8) 9 Hor ¢ nIPBER RAHE
ggg{q&%g cc 3240 ttgacgaggt ttacctctct cttcccttcc

ct

god cepeisR PomEers vieig clesianed Isdoliews: foswars — 5'-gatgtcga

t .
3385058 ERtcEs Lol EES 212 oL HORTT PRI BEAR Which
Cctorésuaid toatugtastides 126301288 indRiglige4d \; seggbg ca8-ctgggaatccta
cgggt agc%t ttacatgctg ttgccttttt ttttgtattt 3480
ccegeatga @%ﬂapatcegateeata@@gaa@s{aeg@t@ggﬂgg%d@%}@@ﬁ@%&%@-ﬂm
aC{;Pt%Cda;% n"éé@ﬁ’m P8 ARRChAARRARIAA T AALEBLL8S 9058-4038 in
aat gcgaaag gg gggct ac tggagatgga gat gagcgtt
goFiguoat ct and HiA-gl.g € or LodtRE R thegfagiacband oeverse peoters

Javets §eadred ge ki T dos g ageatiadntffioos
at {rﬁfél?e’i‘fti@bs QL3 D6t {Hel ShAPARERIFARAMPEL 66 shOHIto hicleotides

tttgcatcct tctcttctcg agtccaacgg ctcttctcce tttctctcct
ct 20342202 irBBiguirg 6).geversec— bt-cigopgalcgtangratagieiogaacatcatatggat

Rt dadbRt ey B (TR B 22 A PR R eeging frame -
39@ﬁich¢cﬂin‘é%?@h6 taflitleotges 500830BadA Figwed acihdaHA tag). The
ccccceccecccce tacacacaca 4020 cacacacaca cacacac

¢ saenaRceld-eivATaBEATaI 3 Wb e Waglenlasigs, doBot contain
bR HEofkh i) b AR BB A oS Uil b

cta
genomic DNA is routinely performed (Beverley (2003) Nat. Rev. Genet. 4, 11-
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tacccttgtt ggcagcctgc taccattttt ttgtttccgt ttccttgtgt

tggcgattat 4200 atacatatat acatatatgt atatatatat
_W@r@sarygsgt atatgcttcg atcatcgtgg 4260 gtcttt geer/1B2004/003990

ccgtgtgcac ctctcgcaac acacttctgt cagcgcaatt gtctttttga

4320 aaagtagatt gttggccaca cactctgcga tagcgcgttt

t ccagggacg agctgcagtc 4380 tgcacacttc accgcctcat

caccttgacg ttattattat tattttaagc ttcccgcaga 4440 '

t t t ttt act c, acaceat caa
o100, BT RBRl OPA A AOPERE e LI LSREBR 67 e
acamRPED2)yedreaheg ﬂor{é@:m? Elfeng—dVéﬁQar@Wt@ﬂféas‘ié“ct?r pCR2.1-
cc C cgccggce ctc C cgaaggagca gcagat gac
16303 Reloatind e Geimetionmotiaaiiguaenod bydnddgaen. The dones

t 4630 ! {
Do s R ot e A ORA 0 SRS 58 va.0 Cycte
t gSeguagg'?g fmiyaesoo tteacttiom?gc (m%;tn{gd Bigfs?t@a@gasbmm each
agcacacc ccact gc ctgtagce . ca cgc
t gﬁ@@@t € %&BS@%@? %@tsg%bﬁ%%?@g‘&ﬂf%gg@g@gt t ga :
gt ! a0CCAPBOTRAVGRRAGIADATISOAG UER ricB e fth 5 8Agth of
4920 aggagcagaa cagcagcagt gccgccgtga ccgagcctyc
cg a@@@gawlenjtd@acgmmgiaw iggrec?yahasathy open gating frame

S BRURE D A9RUA LE5RSE8 380 R0 R, lng e Bosting a5
ccThé goirespoddidg batifbd Sk QeHts WS8CIorthIAFSRIrEY . The full-
tgcgcttcett ggtggagaaceg%tgcaaatt 5160 tgatgcatca

aalebeHLRggeite BeturNceqy dMaRRECS cytich iy A0 5oy mirptisesdn -
52 A t t 1 . .

o g Ighidnflin FRRAL 4. Ghbrdhle G950 A2 HIRIRR R ins with
;:gg@emt ingat ptasig'gnga6{7:andng§\tﬂmlﬁ Qd%ﬁiﬂ?@t%@ﬂioﬁ%& andtthe '
al aacaa,. a agat, CcC acc C cgcca C cgccga
c o ERRROGEIng oML aGs SOHHEN e, Beees dordan Ciotgy dadihe fulllength
t OhRISGRIECS GHG PO RATI ARG 748 Q4B HASEARRR inength, is

ccgaaaaatc gtcgacttca gctcttgttt agcatatgtc gagaa
55stpwreicltigute 6, whersytpeape yeatingt frame deigirigwith gdenine at

ocetia Ao AR RAT A 2dentllet BOchcR BB ThecaDino acia

t gderflenge thatcsutratiponds a0 Has 8bgGEhdeB Wet wﬁﬁirﬁﬁ@a@sﬁ ga
tcatctc gc 5700 ttgtatcgca tttttttctc catttttttt

t t t gct tl§d8 1k the sequenceeidha sinnes ISMBDEaARpinGided) 100% with the
t Q.. .

O 8 L 5678 P o5 S PO

 amescty/OFOEUs FGBAs0 tgesasits apedraspa ey i

A NEANRS ACd PeRliRes O dnieaseng FERDEde gthe Rradicied aguno

CHdi@ §8§|§’énc@0@ﬂ_|ﬁg’ﬂl§89t(§§gg% ?2 gﬁ%%é‘??(fﬁ%t 8\9&% gequence

cgttgcgcca cggggcaaca ccc 0 accaagcc

gtigentity evith thadtypggosomglt FbPOHAG atired atidgegiuegce osisitecthe
6120 tftetqggtcg .tttttccatt _tc ar__cagct.ctct

¢ quettelakatig fet senusaaas! EPLICER, FAgREDRes 69.8% overall
t HeRtBACH IdHIBPRAR NP DL 2CIUSIPRAGLASSTEE AN Search

cat gaagcgt cgtgagcagc gccgacagcyg cgagcgcgag cagctgccaa
ctmpega@wesd%yd&@gt(@ﬁ htte dyeme achinlmenib opatStaucture/ced/

6360 .
R e e I R e R A VS
o SuTake: ASBUOL RO CHPLEeatangs o
giREBEREH Pl degiain dTDBeEekhesinpRE ML YBEAEt amino acid
BRI, FPACARNS i PORAEEAAAR 503 Yo B A BbE-B1
and LmPDE-B2 also each contain a highly conserved PDEase domain,
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ttcccaggcg tcgggcccgg tggatgtcca cgagcgacgt cgcactgctg

gt gccacgtc 6660 cggaccgctg gacgagacga tacctcttct
wQ@eaghaast@c cgggggagtc gatttgacgc 6720 catt gt gegr/iB2004/003990

ggcgaggacc catcttctcc tgcagctcga catgccgccg ccgacgcagce

6780 actattggag gaaaat agca gccatcttga gatcgcctct

gcaggcaacg gcagcagaaa 6840 gaacgttgac tcggaatggc

cggcgttcgt gcagagcatg tct acgccgc ttcctatgac 6900

gcbtfe‘é Binstwilo Bhoa gttt a0l PagTon g c aRgenaing win

ﬁ@ﬁﬁé%lr@é’l‘&ﬁﬁ‘i@%l&bg%éﬁ 8Bo (E%Elmﬁa%%mmng with

agcgact accacagcca caagcgcgtg gagtacgtct gccgcaccct
7oabegydakagmegatamg\ogamrgpgsltloraﬁﬁhal@ andigogytiyplenylalanine at

ot g g ne kel e E PR ] EARaCBagR MHdo8e comain

gc PRSI 93¢ REFDEB 2 B6E ¢a0EIFo It AR Idontfias 8868bwhah Figures

% ggtgct 7260cat cgccaac gaaaaggaca gagt gaaggc
gdﬁggEG cttccggcgc ggctgaagcg 7320 ctaccacgcc

ccaaacgtga tgactacccg atgcgacggt gtgcagtggc ctcgtttgta
7380 ctttaacgat cctacgaacc caagcagcga gccgcaagaa
cggsgaiple® accgcatcat 7440 ctgcgacgtc ccgtgcagcg
gcgacggcac catccgcaag gagtgttcca tcgccacaac 7500
at ggt cggca agctacgtga agtccctcgt gccaacccaa cgtgcgttgce

tgt 9009&91%21%9 f&ﬁﬁ:ﬂ@%&éﬁm \d 88&9%%%8 AUHRB4S GEed to evaluate
ggtttac cgtgeagea’ t gaat ccgaa ggaggacgag

gaﬁm g@tdmlcgngamggmn ogm&@E-Bﬂcargiglclg\E&EJB@ t cgagct cat
cact coo LD AR EaLcTeR e L BaGaaD! g aggypEPDE-B1 and
L OCRITRC.BR &C\R/&%C&)rﬁ SREAbare séagéﬁéﬁcﬂ@s@ﬁﬂﬂ the

ggt cctgcgce- attttgcc cC a tgatga caccg cggg ttctttgtgg
cggelsbmaﬁge gemneai@g@bmg veageddeaicibagtecepftgnees ih the

R AT IRsb TRAARO i v
79% genesd had atadyentehtigbeen @%@pgac gmea@nwotgmzanon of

gt ctactatg acgccactag 8040 ctctt C g aaa
cHiegedwergenesiwached enleklishedity 90 % \&5@%& Bayss of a series of

ac%%?@&ﬁ:ﬁwcdug%%goﬂc% it @ HINAGSS %ﬁb@hgn @‘i@ﬁbg B8 9).

cacgtccgta caagg cctt ggcgtggagg tggtgtccat

cgbamé¢ afeaghdiybddiagtion dlattfoay goelzlecmge&jgshalt bg used as an

0B B IoE e e G R il Ja? gedlaee asmguy in e

t CH33BasE erd %%E’?‘ G NSHEaf Géﬁﬂ@tcﬁg SstEhetitPdalkita fragment of at
gccacgttta cacgcgagat cactgga gi:tcagt gttggg 38400

t glpagh8 ddtwien beF ized witha -BRasrecifiayobedsingg neaScal

agcc 4 C a

SRR R e SRR 2.0 R R o2 0ene.

gg g%ma@m@ ttiis @F@ﬂ@l?:gt thg @gtafm\{/ at4 @btf@t@mauttﬁsgenemt@a
cgagccgacc gatgcagccg C g cc g g acat gagc

gcgemgstating Hiegeesaacseha %m fhe 3-end of the

g%ﬁﬁ:ﬁd@_@% t}\ﬁgggltlbhgﬁtﬁlgé%tshtow& ﬁﬂg Bles Rd 93 é)ort or

t cacgacgtt gagcgtggct cgctgyccgg caacaac tc ggcagt gc
t cgragmmpatiié edthathispcmidasiogadtadditian taggtailisbing the genomic

ot e EBn S g L BBATE TR SgADAUTDHTL BFaEai Pes AreTiagnts
8880mbheFSeA%aSt éé’él‘gﬂaé?§ﬁg@&&;§)9 afré. gThbg%ﬁGIzbﬁon probes used

tccttttttt gcgtatgcgt 894 actat ctaa gcgagt aacc
gcimttbetSauthemadotinganalisinweace as follayws;lageEsdepecific:

acacladides 50 T0en Tin JA0E Feaq R AT Kl palft8 HRRbotives

COb9R9d89tin Fidfiire 291106 PO -84 adiduific) hdlleotides 96-489 of the open
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ctgctctggc ttttccacga aggggatgga tcgcgcaata cacgcgcgtt
ggaat gcacg 9180 gccattctcg ctctgtgctc cggcgtcctc

WO t@anyistg@c ggct ggt gtt ggagt ggggt 9240 t gagggt PGL/IB2004/003990
cgagaagacg cgtgctttct gaacagctca cgagcagagc ctctgctact
9300 tgaaccaact ctcttccact acgaacgctc tttcggtatc
ttcaatccat cttctctgtc 9360 ttgctattcg gtcttcgtcc
accttggctt cacgaagaag ggaagccaag cctcagcaca 9420
cagcaacat c cgcacaagcc gtacccttta ccacctctgt ggttccactc
C ateidirey fram24@0rrasporating &5 nacgetiddsadd62-4@69in Figure 4); LmPDE-
cttctctgtt gttgccctcec tttectectgtec 9540 gtgctcct gt
{ JHePREre: derad Y dbe aneR geadied Tana (DIEsPondidgde 2285-3936
96i9Q=i(l§9Fet ORLEAIS DERRRARES BoRRIREDEHEAL P DEIPOAAE L mPDE-B2 -
tcgtttttcc gtctccgtac 60 gttgccgtgt ttctctttac
t t atedbgdemlyanenyed and sapatated by aboutd kbgut clapa®some 15 as
tctttgtcag. acagegcgge caaggcgagg ttggtcgggt gcgcgggcgg
tc?@%?bybegg?%gqccatagctcc gtgcttttaa tacaccctcce

ttcctcctce cttgtttcca taactcgtta 9840 ttttcttgtt

t ct ggggggg gttcgacccc tttttgtgta atcagcacca tgcaggtcgg

99583W@3%8atgac agagat gat c agat gt gcca gt at gagggc

t gcacggaga tcgatctgct 9960 gcctgcccgg tgctccaact

gcgacaagcg attctgcacc caccatctct cccacagcgc 10020

acat 0901!0984{8%%60@1@*/@@9 oRaAbl Yogidestthg geethgds geed tapriduce a
o G Y A% Ak GO IBING G Do A EE SO B!, wherein the

g YT i gc ggcgcctctg cgaaggggcg
18%’%%) gccglggg%%%%gg& avélgégt%!:eq%%cgcttggg cggct cggca

cggccgt [@d85pthe veaberhopia? 6sading traamsayf LguleDeEeand LmPDE-B1
10320, ..

¢ Hedraittse e p AR Rl el ooolne gutylisheyh and

CoeaNTesed AP BabeRsoafebS cefdlidisasatiro@neriMbbth endogenous

gcatgctggt gtctctgccg ggtgacaagg 10440 cggtttccgt
Qe REeas A Renias been daletarh (st DRRAMA T GyLqblpsa-112

10 . . c

ot et N Ee R ST HER B SRS R s S LR G ol t003)
aoRraet 0Get Ageda8gaol$.Ac9a9¢t9n0-d 1024 Cchité pLT1@&Rfkssion vector
tcatgttcat gcccaagaat acagcact ccgt ct cct cacggcqg ., .
ot §gatbeged 0888 RRiGATAS 8(LEN SHEEIE506c g Ioning site is

gaf?é}ﬂ@ﬁcﬂega 8BRY TEALIRTIbFRABHed B4 BBGHRE%0zak box, and
cgccgaggcc gaggtagect  actattctcc tcttacactc tcgacggtg

10808 Gygddamaaion RRigidsfigiendSygemyitiae gcawnalatgintracellular
gtt ct ccgct.ccaaqg 10860 .ccttgcccga aggcgtgatc .
0 RES WS el £ 8 Seal ER0s e BARSGTRe B0 BekEEkG, no growth is
CastsHroad aftef §ABOhrute B8AI0EHERIA 55201 I gh@virORigare 12, both
10966 <210> 3 <211> 930 <212> PRT <213> Lei shmani a

meli P DErdoen LMD B fully complernentapd dhisyphemolyna andseastored -
oo Sl & Bl B o S S8 e

L estresiie dAsrgo BC-nigtaurdpdatey aintigrowalfoR nialye @t B6MC AJjhe patches
Ala 35 40 45 0
were then replicated onto a plate pre-warmed to 55°C. The plate was
incubated for an additional 15 min at 55°C, let cool to room temperature and
was then incubated for 1-2 days at 30°C. These findings demonstrate that
both LmPDE-A and LmPDE-B1 constructs produce active enzymes and that
both enzymes are capable of hydrolyzing cAMP. Subsequent experiments

demonstrated that LmPDE-B2 also fully complemented the heat-sensitive
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Gu Ala Ala Ala Phe Ala Asn Leu Gn An Arg lie Ser

Ser e Ser 50 55 60 Gy Hs Ala Ala Asp Ala Ala Cys Pro
WOL@s@38sAl a Thr Arg Lys G n 65 70 75 80 Ser CrCr/G2004/003990

Leu Gy Leu Hs Qu Tyr Ala Gn Leu Ala G n Arg Cys 85

90 95 Leu lie Phe G n Asn Pro Leu Ala Gn lie Val Al a

Thr He Asn Qu 100 105 110 G u Phe Ser Lys Leu Val

Ser Cys Ser Val Arg Thr His Tyr Ala Asn 115 120 125

Thr Asn Asp Ala Val Leu Cys Asp Pro Val Hi s Asp

VapheAbtypErandl &3tdras hibat-shbek resistanee SiahmeR et pk &snﬁpr@lﬁed) J.

Ala Lys Thr Lys Thr Thr 145 150 155 160
Vﬁoﬁﬁﬁ’eﬁ/g Ser Asp Thr Val Tyr He Pro Leu Cys Tyr
Asn Se:[OHS@ ﬁ@oé@rpreba% hdm¥elof GryP 0¥ A LanPBEIBYaénd.
Gu Ser Thr Ala He Asp Thr Ser Thr 180 185 190 Pr

PhenPBE-BR yeTg clangd independeniiiints 2 yeast QXRIPSHIRN Ve %Or (pLTH,

Tr% l@sn #ﬁguéﬁ%q@%nﬁltﬁnggct% fnté"f %a%@y&wﬁcége@mae strain
gev%’hég‘gtg té\lggen'zﬂsa% egzg% POE dbaedhgd Asevidhsly beandeletert (strain PP5:
RNl 5 oV et Ve G Ser L e dea T

| Sgg; @g@ g% h@@sgﬁ*ro&watﬂﬁ?caés @cﬁU’SSﬂgd—eM 9@OL W74). These

Gy Asn Val Val Val Leu
Prarafhaawely dépositaldyatithe merlcmDT%CAlture@yllwt@n\@TCC) on

AI a @ er Val 290
Bugiish 25y 0% kB oo pephfienyliieds ETAG07 Aon——
Lyaan\_/al Thr Gré,{sd_éé[|\/§|95 310 315 320 H's Thr Arg Thr
lie Pro e"Ala Phe u Ay Thr lie 325 330
335 Val AIa VaI Ala Gn Leu lie Asn Lys Leu Asp Mt
Vgtl_lz Thr l%)n Ser 340 345 350 Ay Gn Arg Leu Pro Arg
y Arg Arg Asp Gu G u Leu Phe 355 360 365
A u Thr Phe Ser Met Phe Ala Ala Ala Ser Leu Arg Asn
Cys Arg H e 370 375 380
[0187] The following example provides the methods used to
characterize the catalytic activities of recombinant LmPDE-A, LmPDE-B1, and
LmPDE-B2. The example also provides the methods used to evaluate the
sensitivity of recombinant LmPDE-B1 and LmPDE-B2 to commercially

available PDE inhibitors.
Example 5.1: Preparation of Yeast Lysates

[0188] PP5 yeast cells expressing LmPDE-A, LmPDE-B1, and LmPDE-
B2, were lysed as described previously (Zoraghi et al. (2001) J. Biol. Chem.
276, 11559-11566). The cells were grown to mid-log to end-log phase in SC-
leu medium, collected, resuspended in the original volume of prewarmed YPD
medium, and incubated for an additional 3.5 hours at 30°C to maximize
protein expression. The cells were then harvested, washed twice in H2O,
pelleted by centrifugation, and stored overnight at -70°C. The cell pellet was
thawed on ice and resuspended in ice-cold extraction buffer (50 mM Hepes
pH 7.5, 100 mM NaCl, 1X Complete® protease inhibitor cocktail without EDTA
(Roche)). Cells were lysed by grinding with glass beads (0.45-0.50 mm) in 2
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Asn Qu Thr Leu Leu Lys GQu Lys Lys Lys Ser Asp Ala H

e Leu Asp 385 390 395 400 Vval Val Ala Leu Leu Ser Asn

. Wahooshs3sse€ Arg Asp Val Asp Ser H e 405 410 415r¢/EIB2A094003990
H's Val Leu Hs Ay Ala Lys Lys Leu Leu Asn Ala Asp

Arg 420 425 430 Ser Ser Met Phe Leu Leu Asp Lys Qu

Arg Asn Gu Leu Tyr Ser Lys 435 440 445 Met Al a Asp

Ser Ala Asn Gu He Arg Phe Pro Cys Ay G n @y He

45 inisgagr %%g tn@ee[% l%%g ﬂlmfsga@p%ﬁ1@,§elﬁ§@ruﬁ¥r (Ya )é4§§ﬁconds at

Selseﬁsr heTHsINs&¢ el welabefirRigNdtard éé%lﬁag Ed(edt th
rosng JeTHs TR oG nesert Riged R el es addbd to the

Lefesdtingsypemnataps fo gdinabosneentratien of\! é‘VWV)Va”quGDts were

Le : ; r-éal 515 520

52§"¥ﬁ#rd§@ iGuitifighen &1 WE% Bk g 7O Pro Lys

VaI Phe Ser Leu 530 535 540Phe Ala Gy lie Ser lie Asn
Ser Hi u Leu J_Phe Al a Val 545 550 555 560
xﬂf“aP'%l A%@ f% REvstivity in ¥gasklysatesa n Arg

Asn Ser He 565 570 575 Thr Ala G n Arg Ala Pro Lys

Ser Val Lys Val lie Ala Val Thr Pro 580 585 590 G u

GI u Ar gla389] RD& a@tiwhybma@etermmedsp SPhaMGHEPES, pM 4.5, 0.5 mM

EeoR GEREIRCET S ToImEESAGhS Gl ooy B 100,

I\/EEaéﬁ @sééﬁc&ht@m‘éldas@mééh MEH- TdbelAg %A'M%ﬂ \Mﬁﬁl uﬁraBeled cAMP
Asn 625 630 635 640 Ser Leu Pro G u Lys Phe

Cy3dded tapdivg tlin?rdﬁsmddot@éauwratemne@mtrﬁw Fmeaﬁloﬂs were

acredafrata 8% i e O e Gl M prblisnehinaare

Thredcéian It-lme Whs s&yto l@mnﬁuﬂesﬁé’ﬁd &&Qaﬁ%ﬁnf; b elf\?ylmé-w&s always
s Tyr Va

608%% SO BG U516 A 1% of fp SiSS Wb hdEalyzeh Inhibitor

H stubRls \ﬁ%bé d6He ASA cARIP Z%Jﬁr%tlgﬁ%ﬂ%ﬂ\/l. Inhibitors were
dissolved in DMSO, but the final DMSO concentration in the assays never
exceeded 1%. Control reactions with DMSO alone were always included.
Reactions were stopped by the addition of 25 ul of 0.5 N HCI. For the
subsequent dephosphorylation of the AMP, the stopped reactions were
neutralized with 20 u1 of 1 M Tris base, followed by the addition of 10 ul of
alkaline phosphatase (Roche Diagnostics; 1 unit/10 ul). The
dephosphorylation reactions were incubated for 15 minutes at 37°C and were
then applied to 1 ml columns of QAE-Sephadex A25 in 30 mM ammonium
formiate, pH 6.0. The ®H-adenosine formed as a reaction product was eluted
with 1.6 ml of 30 mM ammonium formiate, pH 6.0 and was collected into 3.5
ml of water-soluble scintillation fluid (Packard Ultima Flo). Assays were
performed in triplicate, and data were analyzed using the Graph Pad Prism

software package.
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Ser Phe Tyr Leu Lys Thr Asp Ser Pro Leu Gy He Leu
Ser Ser Ala 725 730 735 Ser Gy Asn Asn Ser Val Leu
w@wsvassdi s His Cys Ser Leu Ala H e 740 745 7BOT/(B20042003990
Leu Ser Asp Pro Ala Ala Asp Val Phe u Ay Leu Ser
Gy 755 760 765 G n Asp Val Ala Tyr Ala Tyr Arg Al a
Leu e Asp Cys Val Leu Ala 770 775 780 Thr Asp Met Al a
Arg Hs Gy Asp Leu Ser Arg Val Phe Asp Asp Met 785
790_.795 800 Ala Lys Ala Gy Tyr Asp Ser Asn Asp G n
Sﬁ@éﬂp 63Ar@°Ué&§yvad %@ECIBQGYM$-"MBDE§I u Thr Leu H
e Lys Ala Gy Asp Val Ser Asn Val Thr Lys Pro 820 825
830 Phe A u Thr Ser Arg Met Trp Ala Met Ala Val Thr

GI u GI u [Phéomsaﬁ%pr&pér@i%@mg/e@sﬂe@msﬁﬁg LMEPDELAI cbMsistently
Leu . .Pro Met 850 855 860 Phe
§é<¥ "L%%Uﬁ%@e esilyityed g abaerga@rylsaqm@t@twth the
Ph
Phgmgrﬁfg %ség Lﬁﬁﬂ)l\%ﬁ?ls*ﬂe% gﬁg”ﬁleﬁlﬂﬁwag‘ﬂmﬁ%ﬁ ga sartﬁﬁ‘mﬁﬁ B2 at
G womlementing ,ﬂwQﬁBE\,@e%ﬂm@'pcwdfrthe/absMralSQPﬂsm addition, these

no e 3 Vi sl et Beutlichssirce Wiy b p/rkpopdma
4 mmog@@%@m Ebtexatdd 3 EJ;‘%WEW@{@E‘F%%OSS%SE?EQ
C
%&35%&8@ Ogﬁy%giacaggmt : Qg’h\gggﬁsg tggg @gatg:tfto@hertrypanosomal
828’52‘23%@8%%28288‘3’3@%&2@ el a2 ot ca

18@ouespanding yegsealysates {ldosastsic (20089 Mgt AcBiochem. 271,

tt ég%@sc catgcccagc 240 gggacttttt ttcgtcttgt
i t cctcctcctec ctectcectece tgtggttget 300

t t cat gc %@g%béﬁ@ésﬁ% W@é@ﬁ@ﬁirﬂ@@@ﬁ{%@é‘g%% ‘ﬁ%&&l%c fRates

ccctcecectc 360 tccecegtctt ttcctecttg tt
t cfrom yeast sfiginscexyessing LMRRERY 480 Lagfaaﬁm alaowed strong

COpE BERIAGEBoll A BB, M ol AL EERE e e

t t weeé dthin thtlrange of other class | PDEs (Zoraghi et al. (2001) J. Biol.
Chem. 276, 11559-11566; Rascon et al. (2002) Proc. Natl. Acad. Sci. USA
99, 4714-4719; Zoraghi et al. (2002) Proc. Natl. Acad. Sci. USA 99, 4343-
4348, Francis et al. (2001) Prog. Nucleic Acid Res. Mol. Biol. 65, 1-52: Mou
and Cote (2001) J. Biol. Chem. 276, 27527-27534). In addition, the presence
of a 100-fold excess of cGMP did not affect the rate of hydrolysis of cAMP by
LmPDE-B1 (compare Figure 13B with Figure 13A). A 50-fold excess of the
reaction product 5-AMP also had no effect on Ky (nor Ksat) (Figure 13C).
Similar results were obtained with LmPDE-B2 (data not shown). Therefore,
LmPDE-B1 and LmPDE-B2 are cAMP-specific PDEs.

[0192] These data are in good agreement with the finding that no
cGMP-hydrolyzing activity is detectable in whole cell extracts from Leishmania
major (data not shown). Because PDE-catalyzed hydrolysis is the only
mechanism by which a cell can dispose of its cyclic nucleotides (except for
possible export mechanisms; Guo et al. (2003) J. Biol. Chem. 278, 29500-
29514), the absence of a cGMP-hydrolyzing PDE activity from Leishmanial

cells suggests that cGMP signaling may not exist in Leishmania major.
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tattagtctg gcctgccaaa atcatgaagt ccaccacacc tgcctagtcc
atgccgccta 600 tctgttgccg cgattctgca ccgctcctta

WO c@aneipsgt cgttggagta gaatctcccg 660 ct ggcccgPCI/IB2004/003990
ccgttgccct tgtatggaga ccgccaagag ttgtggcaca ttcaaagttg
720 ccccatgtgc gacccggcga ttaggcaact gt aaaaaaag
gagcggcgtc attcacagga 780 gtagacggtg cgttctgccg
tggcctcttt cgtgectgetc tctectctatg catctctctc 840

ct tt cCe Ot actqg cgtgccctcc tgactgtttc
conaar Bo VG SrBHiR i tha Prebencecah 3R inhibitors
cccaat caaa aaatcggatg cggtcatgtc 960 tgtcgtgcgt

geatctcigc atccgtctgc cagtgecgtgc gtgegtgtgt gtgtgtgtagt
1020 gt EEE'&@&E@UF%é@@é@@@ttbetaffaa@t@‘mwezm@ommny_avauable

L e .
o Bfssnoegad s Cottaraln St 56
Kb Ry R e AR iegiari senslis i segansin,
iR e ARt FE BB P o
ac®bhes ibt W@*a@(gmgwms af396 amg2R:6 gddy roggsdvact

[y ittt
cacat a0y 4 ARPOPRE T Ikl R Re ginclicli B0 metimycagy
cgﬁPﬁmkﬂﬁﬂekﬁﬁpﬂéﬁﬂﬁ§ﬁWﬁﬁﬁtﬁgﬂﬁﬁﬁT%ggﬂ%ﬁ fd8Jclosely

ttccagaact

o N tasbo0dS Kathey regeed s i (9r axpanosanal RAEA(Zosigi of al
8 na ) o R AR B AT o
s i s genmo eemoEy e 1 o
A T2 1958 Dot g e etaB tshyPo et caskansifiainnibitors of
g@ﬂﬂﬁﬁﬁﬂﬁ@ﬂéﬁqﬂﬁé§héﬁrﬁﬁ&ﬁ&ﬁ%ﬂ%ﬂe{%@%pﬁ%g%ﬁﬂg%ggpaaggg

cggcact aac actgcagaac gctacctcca tcga
152098a8isdbattheslavatppyoentalf [gistgomriatsgeoitio REE gifibitors is
t%%Qilgaga cacgttggag 1980gagtcggtgc tggtgcagtc

at cal Caac acggcaaaga cgctgacgga gagcgaccgg 2040
tgtagcatct tcctggtgaa agcggacggc agcctggagg cgcacttcga
ggacggcaac 2100 gttgtggtgc tgcctgcggg gacgggcatc

g l@&dﬁ ttgcggaatc tggcgeccgtg 2160 gt gaacatcc
cgaacgcgta cgaggacgac cggttccacc ggtccgtgga caaggt gact
2220 ggctaccaca cgcgcacgat cttgtgtctg ccgatcgcgt

t C?aggﬂtbﬁﬁt ]Q‘?bcfglﬁdvg'ng &aa{blgﬁbg@rﬁmﬁt t etrﬁé‘ﬂwéégg@%d to determine
g c caga gcgggcageg gett cegege

ot eFeig at tok L inbibitols, dipriderele slarakatecand yeayinsimyan the
L pegesaties o?ﬂpﬁva%l%eﬁ?a‘ég ot%%‘?’ﬁg/ﬁéﬁaa cgagacgctg

ctgaag?ag% agaagaagag cgacgcgat 60 ctggacgttg
t ggcgctyOB] bt egianMdR QY tR/AH og LYBtmomestigetetib ghg agde

2 EOSR 05 TR SRS SIS ot bovie
gsmag(aa@rmmwmoa@ss@@@ﬁ9?97@6}%&@9@. 3%%@9‘292& Cell

ccgﬁ cgggc aaggcattge cggcactgtt gécgagtccg gegttgge
gRPY Ki'e Q'@]W@Wﬁ‘ﬁsgﬁ@gﬁgﬁ el Pulitisreceyaiging varmasagmceentrations of

4 At 7 I { .
e, e PSP ERGIED R GET Ria Gongrntiation
. 282009t clrrctiagdv DMYFOGECYBORYOIL AU0GHBUS EistedS 1EDAI aliquots

C Pca&@&a tca%?ag%§§ 2880 tttaaagégt tctcgctgtt
t‘@%geg‘g EWLYH BaAURABERJECANeas et i A§0En avagnicrotiter
OIS 2068 TAQGoROIRAIARLATIO | CHBEH LU AR SEH,

JtGer §uenet legabihgagoge 1f dggtdiogt 8060 cells/ml.
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atgtcgatcg acttcggggg cgcatatgac ttcacttcac cgggcttcaa
cctgtttgaa 3120 gtgcgcgaga agtacagcga gccgat ggat
wQe@goripseg gtgttgtgta taacctgcta 3180 t ggaacaptmiB2004/003990
gtctacccga gaagtttggc tgccgtgagc agacactgct gaacttcatc
3240 ttgcagtgcc gccgcaggta ccgccgagtg ccgtaccaca
acttctacca cgtcgtggac 3300 gtgtgccaga cgctgcacac
gtacttgtac acaggcaagg cgtcggagct cctgacagag 3360

S LU T
;: c georagstigotequrbifbratg Wille (3g %%s%%oﬁ%@?ﬁ\ﬁ C§He extent of
gct ggaggt gc,accact(gc ggcctcgcc_a tcgagattct gt ccgaccee
35441 Heg \ringepardeni &l gl gensiby endghe affeatat thg inhibitors was
Cov REAIAAEARIRLS AN 0L 9L 1o, Lact doccac

t gat at ggct cgccacgggg ac gat 3660
gat at {08} JhesggesdtscaraciontResht GAtCRSLAAty OF ahyFigsHble,
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o R e ol RS A n e i 08 etanad reguebyanGbmPDE-B1 (see,

LI O 106 LT RSP o
obr3aE S v sgai gy ey b e o
N e A e

agkishimantigsid020 gat ggccgcc gcgactccat ccgaccctcg
attgtttaag gcgtcggtcc cgtggtatcg 4080 ttgatgccgt

Zfﬂggfgcgc ggt ggt gccg ttgct;:ctgg ttgctggaa?tgt g: ct ggt aag

g i C cttatcta

gcgaac_g@?t@ gggéthc%%géétg@%%ég?%%%agﬁﬁgdhgt"f‘f Qg Ehcompasses
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GARORaaL] FRneRY e fiverof bipat3dy shi sidriehedeteqrening
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t cgt at tPaP0delesy defined giharvisegthesseanngstaftadiaechnical and
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t
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GGeh0ats0 d0aa o G0t rasasiohi 5858 GRFORIAREDo or oot e
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a t >gat 5280 cgcacgct ct ;

o noptiBrbolbafly Hctdst GHETR, B I etiet frdingedece
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ct

L
P95t NGLOSE ZpTgEeNGR e Pafore BgRRistang equivalents thereof

SkAOAATS BBILEKiIRdd BCheldre MUY HRRCY tctcgegetc
ttgtctctct tttcccgtta 5520 cggtttcctg tctgtcgeca

ctttctcggc atccccgacc cgatgtacaa ctcaagcccc 5580
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cccctagggc tcacctccgt cttcctcecctc cccgaacccc atgtgacgtc
gcttctcttc 5640 tctctcccga tttttgtctt cctttttctce

WO taosezigad t ggattgcact tcttcgtgct 5700 t ccgcgt BCHIB2004/003990
at aggacgcc ggcgtggccc cccccccttc cacctcceccge accttctctc
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Asp Phe Leu 65 70 75 80
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Ser lie Leu
A n Asn Asp
WE@YRSASIBSASN
Ala Ala lie
115 120 125
Asn Asp Asn

Asp Asp Ala Thr Asp Val

85 90 95 lie Val

Gu Pro
Arg lie
Val Arg
Trp 130
lie Asp

Thr Lys
Asn GQu
Arg Asn
Leu Leu
Al a Leu

Al a Phe Val

Thr
Ser
Thr
135
Asp

100
Al a
Tyr
140
Val

Pro

105
Val
Met
Asp
Thr

Hs Asn Pro
AJu Qu Cys

110VaPCT/ER20641®3990

Thr Cys Ser
Val lie Ala
Pro Val Asn
Pro Leu 145

Gy Val A a

%Aﬁsﬁﬁ_%ﬂa/n s &ys Ala dn
l'1e a Asn Thr Leu 165 170

Phe Arg Ser Gu Leu Val y Cys A u_Val 180 185

190 Prb G yAAuhspdally pumfresi mpyising termingyacid

FRER v v gl i o
Aitdeb 388, 3déaticaNAS BN DMO: H and3hat Aydrolete SAPG y

Met Ala Thr 225 230 235 240 Arg Leu a Arg Asp Thr
Leu Au Au Ser Val Leu Val G n Ser He 245 250 255 H

e Asn Jhr o Ser

o P heah Sub¥euhy, h&‘t'yaﬁmﬁ“ge As”?%u)?é Gofffisitfy a
Ghucléicaadid sedtence thatspcddes aﬁpmtémEonMerBS Val Val

Val Leu Pro Ala Gy Thr Gy He Ala GQy His Val Ala

G u 290 295 300 Ser Gy Ala Val Val Asn He Pro Asn

A a Tyi@ d UA'?ﬁJBléﬂ;SBcﬁrrﬁoIBB@Ie%o%ﬂg%élaﬁﬁ@ Wharehh fhe nucleic
Ser Va Lys Val Thr Tyr Hs Thr Arg Thr e L

3a6d mtﬂee@ls 0©yr$prlsea tm @ueIeAruele BRguence sehyforthrin @E\@ID NO 2

nefoigaino i einiad At g5ial o L By eite G5fositon

3dkps/al Phe Ay Arg Arg Asp Glu G@u Leu Phe G u Thr
Phe Ser Met Phe 370 375 380 Ala Ala Ala Ser Leu Arg
Asn Cys Arg He Asn Gu Thr Leu Leu Lys 385 390 395

400 d y Lys . . val.: ,

Al a Le% LeuAé%Es%gaﬁBuéﬁ@A@l r?eEeTI Erﬁﬁdﬁlﬁﬁ,&%h&@%l

Asgquesicel Set fofth if@BQHIDENTRIB drevaridings and mutants thereof that are
at least 80% identical to SEQ ID NO: 3 and that hydrolyze cAMP.

Al a
175
VaI

Arg Asn Met Leu

Tyr e Pro Leu Trp

5. A substantially purified nucleic acid molecule comprising a

nucleic acid sequence that encodes a protein of claim 4.

6. A nucleic acid molecule according to claim 5 wherein the nucleic
acid molecule comprises the nucleotide sequence set forth in SEQ ID NO: 4
beginning with adenine at position 1267 and ending with adenine at position
4059.

7. A substantially purified protein comprising the amino acid
sequence set forth in SEQ ID NO: 5 or variants and mutants thereof that are

at least 80% identical to SEQ ID NO: 5 and that hydrolyze cAMP.

8. A substantially purified nucleic acid molecule comprising a

nucleic acid sequence that encodes a protein of claim 7.
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420 425 430 Gy Ala Lys Lys Leu Leu Asn Ala Asp Arg

Ser Ser Met Phe Leu Leu 435 440 445 Asp Lys GQu Arg
WAW5@Is5deu Tyr Ser Lys Met Ala Asp Ser Al a ABCT/HER004/003990

455 460 Gu lie Arg Phe Pro Cys Gy Gn Ay lie Ala

Gy Thr Val Ala Gu 465 470 475 480 Ser Gy Val Qdy

Gu Asn lie Met Asp Ala Tyr Ala Asp Ser Arg Phe 485

490 495 Asn Ser Ala Val Asp Arg G n Leu Gy Tyr Arg

Thr Gg SerA'n'u‘éleh@ﬂc@%%l@@@le@&o@iﬁg @ blath® \lvhéreTrlﬂ[he nucleic

Leu Asn Gy Gu Leu Ala Val Val Gn Leu 515

5add Visoleddla opyfaorlsea tiee yugleptide ,sewyncgeset\farthmﬁﬁgw NO: 6

\}gefgl,aiwgggg&\ ] %’]IE}%%’E %ng%;{ 1@? éar@; %ﬂ@wﬁgﬁ’@\%gposmon

566b4AAsn Asn Ser His Leu Leu Gu Phe Ala Val Asn Al a
Gy Arg Qu Ala 565 570 575 Met Thr Leu Ser Leu G n
Arg Asn Ser lie Thr Ala G n Arg Ala Pro 580 585 590

S A 0va T BueBle o pfodBlor HHma. 5. 518, e nuciel

Ahéld Tvsledslp iPacDNAM&@eculeto Gy Phe 610 615 620 Asn
Leu Phe Gu Val Arg Qu Lys Tyr Ser Gu Pro Met Asp
Ala Ala 625 630 635 640 Ala Gy Val Val Tyr Asn Leu

Leu Trp4 Asn r R
ay q/’P1 Ar gAé‘%cleg )éc@%olegglefﬂewﬁt F’&%ﬁnﬂogf% t@ﬁ@eﬁﬁ%léﬁ’@@cnd

Qrwletute 66€1aiB62, 670r 8yrar taranyTyagnientsAngregal Pro Tyr
H's Asn Phe Tyr H's Val Val Asp 675 680 685 Val Cys
Gn Thr Leu His Thr Tyr Leu Tyr Thr Ay Lys Ala Ser

G u 6992 6957 HRIdieHeidaHolBalIeRAdtokdiHg @ elaiynst TTwhelén the
Leu Leu Val Thr Ala Leu Val 705 710 715 720Hi s Asp Leu

Astycleicadighyimidizeaundehstrisgedegondifionsyr Leu Lys Thr
725 730 735 Asp Ser Pro Leu Qy e Leu Ser Ser Al a Ser
Ay Asn Asn Ser Val 740 745 750 Leu Gu Val H's H's

Cys SefzlLeupAubstargial putfied pexteifatonfimisiiy @ PDE catalytic
domain of LmPDE-A comprising amino acids 384-609 as set forth in SEQ ID
NO: 1 or variants and mutants of the catalytic domain that are at least 80%
identical to amino acids 384-609 of SEQ ID NO: 1 and that hydrolyze cAMP.

14. A substantially purified nucleic acid molecule comprising a

nucleic acid sequence that encodes a protein of claim 13.

15. A substantially purified protein comprising a PDE catalytic
domain of LmPDE-B1 comprising amino acids 647-880 as set forth in SEQ ID
NO: 3 or variants and mutants of the catalytic domain that are at least 80%
identical to amino acids 647-880 of SEQ ID NO: 3 and that hydrolyze cAMP.

16. A substantially purified nucleic acid molecule comprising a

nucleic acid sequence that encodes a protein of claim 15.

17. A substantially purified protein comprising a PDE catalytic
domain of LmPDE-B2 comprising amino acids 657-890 as set forth in SEQ ID
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755 760 765 Ala Ala Asp Val Phe Gu Ay Leu Ser Gy

G n Asp Val Ala Tyr Ala 770 775 780 Tyr Arg Ala Leu H
wW@2088/028y6 Val Leu Ala Thr Asp Met Al a Lys Hi sP@BB26@0003990

795 800 Ala Asp Ala Leu Ser Arg Phe Thr GQu Leu Al a

Thr Ser Gy Phe Gu 805 810 815 Lys Asp Asn Asp Thr

Hs Arg Arg Leu Val Met Gu Thr Leu H e Lys 820 825

830 Ala Ay Asp Val Ser Asn Val Thr Lys Pro Phe G u

Thin. : I 0
(NG 35 i B e Fosdin b ot oo
Liientital t&.\esnitd \acldsl 6534-89Vaf SECUIIPND :NeandliieatAsprdlyze cAMP.
Ser Lys Asn 865 870 875 880 Asn Qu Leu Ala Arg Ay

Gn He Ay Phe He Asp Phe Val Ala Gy 885 890 895

Lys Pheg Phe ;

e o o ounbael futlia Ghitefabid poigiie Rofnisihg o
Asuclgdicacid aeqiyancer thaGencades aHpeoteimofaTlanoP0 925 Asp

Gy Arg Arg Asp Ser He Arg Ser Ser H e Val 930 935

940 <210> 6 <211> 6945 <212> DNA <213> Lei shmani a

mej or £4.00>A3636 RN risieP tHa! fensic 2@t ddsflide of claim 2, 5, or 8.
acaaggttca tccacagctc agtgccgcca 60 agccggt gct

caagttgaat gcggctcccg cgccgttgtg caagaagaat ccactgtcag

120 cc agt gé%g%g &%?9%3’8 1@\9?8%%% AL ?;aa%%ﬁolecule is

gcaacg ctgc cgat cgt cac caagacaac
g@g@@b@dﬂ&a@ﬂg%%bn@@@mﬁm codtreigagacgce40
ccccgecgge agtgacgcett cagcetggtca ccaagcgagc tgccggegtt
tcccgcactg 300 aaacgaaggg tgtgcccgec tcctgceccgag

cccgegbgaa AHIRIEHOY s &%ﬁ?@@rﬁ fsiRGPhd 986696981%im 19 in a

cgct acCaag aaggcgctca ggaagggt ?ccacctca caggcgacaa
43@itabig bostceallh cgagggt ggg gacttcttcg ccgaggattt

cat ggcggaa ggt gaaggag 480 acgacgtcgg gctcgaggtt
gccgacaagt ccgctggtga cacgaacgcg caagtagcag

540cgcogacyghe Gioe b 48RSy iRl RUMGPSIAGHA suitable host cell
gcgtcgtgca gctcgcagtc 600 acctccttgcec acccgagtcg

aisggbacterigl erlacggcacg gt cacagaag gt gattgtgg 660
cgcacacccc cacgtgtaga aaggcaccgc ggccggtgtg cacctcccca
tcatccccct 720 ttactcctgc acgacgcaag gtgagccttg

ccgacaggat Thet@et vegtorsgdemagtdiairBR1 ihiekrgihalé suitable host cell
act gggt cgc gt gcgt ggt g ccgaacgcgg ggaacggctt gacctacctc
gispa eukaryotic cell.

24. The host vector system of claim 23 wherein the eukaryotic cell is

Saccharomyces cerevisiae.

25.  An antibody, or antibody fragment comprising an antigen-

binding site that recognizes and binds a protein of claim 1, 4, 7, 13, 15, or 17,

26. An antibody of claim 25, wherein the antibody is a monoclonal

antibody or a polyclonal antibody.

27.  An antibody of claim 26, wherein the antibody is chimeric,

humanized, or human.
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ttcacgcgcg ctgaacaaca tatagagaaa acactagatg ccaccctttc
ctctcctctc 900 ccagctgeccc ttcccctget ccccatcgac
weat0gogisgaa ggttgtcccc accacctcgt 960 atct gt ccB@I/IB2004/003990
cggtggcatg at aatggcgg cagatttgag ctgacttgga gaat ggcaag
1020 acaggaaagC gggggggggg gggcaaaaga agagat agag
gggagagcgt atgagggggg 1080 ggggcggcgg acgcgcacac
actcatctgc tcgtgagggc acgtaacgcc ctagcaaatg 1140

ttttgcagag ﬂ%@ﬂ%ﬁrﬁ@%@ﬁ%@%ﬁPB@ SALIA oY RIRPERRIng

acagactcac 1200 ata cat gcgaac gcctacdcgc
gtrechostaeatargygteme af claing 24t uredgr suitable candijipngtsceas to produce

AP RG50S Bo St APy RO ERRLT: Pl
OpRstRicedct tcacgattgt 1380 gctgcgggtg cgctcgtgtg
actcattgtc gaaacacgtc agagcagctg ccggccacaa 1440
cagtaccccg ctggcgcggc tggcgagacg cggggacatc acgt gt cagt
at ggt gggac .

Coaga aacg Hnerea et RRpNh BRd BEMER A EERRAHR es LmE

gegprestivngticmetart egnpasgingcaagt tgaacgttac ggctcgatct
1620 tctccgtgaa gaaac%ﬁtgc gcgttctecet tttcc ctgg .
cotttcBltc treubatngaLeldhe daycigesa HVEBPE?I%TP n with a

t£3¢988ha"  GRUGE G IMorRCARFId S fmE SLERA S he4R to express a
tcgcctacca actactgaac gctgtcagtg cgcctctcge ttctccagc

c bend2ig pootellB00  Bbsentdhe cantpoandaaagg gaagccacca

t cggcaggcca a ttaa ccapgcaftt 60 aggttctrtca
naag0cbht g Fbbgae apopiobed badhriBd sein sy Tilich ang oy the
192MeiRE! 06B5&NtARE BBRIIFRAICacgggacce gt catt gt ct
cttccgetct gttgctcctg 1980 tcgeccgetct ccacagcgac

acacat @cac HEasHyjng AmRREcxprasiomiribecelida thrdpmesence of the
ags&g aﬁ C acacacaagc gagccccata cacgcaaacg ccacgcggcc

t éy gt 2100 tcgtttgttc actcttgttt ttcggctcgt
attggcayct gicisufioglimPOEteXpeassior? Hobet @it@itddand
gccgtacagc gatgcattca gcggtctttt cccccgatgce gccgtattgc

g
2220 gBtgcaferyagng dheamesintet bingiRfagxpegsionge dke presence
t C t ;
I FEEPhte PEUCCAERuE Shdr ol £ ORI AIRTHAFAA] of expression
C rckicatgs that ttiee cogwband agadidateg dgneDEgetpyegsiomt agcgcggce
ttcacccgac 2400 cagaccacga aggacttcct gagcattctt
gacgat gcaa ccgacgtgcc gcacaaccca 2460 cagaacgaca
ttgtcgsgtt THEGHSHBEDS CRAMITORABIEAT B BG9PBULE BRARREES the
2520 ttgtttgcgg cgattaatga gcgcatttca gccgtgactt
gexpmgsgioaftlgnleDfcacg 2580 t acat ggt ga t cgcaaacga
caatctccta tgggaccctg tcaacggtgt tgccgccctt 2640
at cgacgacg tcacgccctt gggcaagtgc gcgcaagcgc gcaacat gct
gacgat Bgcc ANRBtRACHGESHH)IngPESRPEGHd EHahddulgies LmPDE
tccgagetcg ttggcetgegt ggaggtgccg 2760 ggtgectgca
t acid\diiyg frrametharheempesingt gct cage ttctgectccg gtgegt cace

2820 gitgcc t

gogaagtbaa Fabeiigacadalh AR EhPDEREARIAAFa compound
aggget couditiorgegad furci ting saffddaitfoghieseanypiedo 28pfess LmPDE
cagt ccatca tcaacacggc aaagacgctg acggagagcg accggt gt ag
cﬁPEWBkﬁR%?”@UUbC@mggW%gcgg acggcagcct ggaggcgcac

ttcgag BZC g ﬁﬁ%ﬂ‘éﬂﬁ% %tco@\%%érﬁg@ urd3h8 Ga8R98sHitions and for
gcat cgcagg tcacgttgcg gaatctggcg ccgtggtgaa catcccgaac
3i0sayogttinog absertdhacogyoundraccggt cc gt ggacaagg

t t t 0 tcttgt gtct t
R T e
ag6RPIEhEY acat ggtgac acagagcggg cagcggcttc cgegegtgtt

t ggacggcgc 3300 L
d) measuring LmPDE activity in the control sample; and
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gacgaggagc tgttcgagac gttctcgatg ttcgctgcgg cgtcgctgceg

caactgccgc 3360 atcaacgaga cgctgctgaa ggagaagaag
wW@2@aneigacg cgat cctgga cgttgtggecg 3420 ct gct gt BOEIB2004/003990

at acggacat ccgcgatgtg gacagcattg tgcggcacgt gctgcacggc

3480 gcgaagaagc tgctgaacgc ggacaggtca tcgatgtttc

t gct ggat aa ggagcgcaat 3540 gagctgtaca gtaagat ggc

ggacagcgcg aacgagatcc ggtttccctg cgggcaaggc 3600

attgccggca g@k@ b&ﬁg@ S097HC

gtacgc?gac g@ @ggg%% ca a%g%hbc %@gggé®ég§g% and

ctapggntaof thgcanmpagid; wiareint gytifferét2Oinghe teghof activity

cgct.gaat cgaggtgctt gccgtggtgc cgt caa caagct cggc

SHhsicaae Paighe Bpthapadnon dternhBEcadhiaccas

aaacgttcca agtgttctcg 3840 ctgtttgcgg gcatct cgat

caacaacagc catctgctgg agttcgcggt gaacgcaggt 3900

cgt gag§lga tlgecvetgdgpfctaigedtoeraicthgoanipownydesagses

t gct aa 960 agt gt gaagg tgatcgcggt gacgccggag

ggﬂggﬁgéﬁgv'%gtgatgtc gat cgacttc 4020gggggcgcat

atgacttcac ttcaccgggc ttcaacctgt ttgaagtgcg cgagaagtac

4080 agcgagccga tggat gcggc tgccggtgtt gtgtataacc )

t gct at §gaa el onr%aqmmq@@%ma@gea&Q aeracipteg with

t t 5 .

2 IPERARGTnE (ARafe MARE Baldiie PHIRART Hifiterno o e
c sapjecyint el ti@resicathgrapduticatineffectye amagatroftagompound that
gagct cct ga cagagct gg tgctacgtg 4320 c¢tgctcgtga
cggqééﬁat@gtth@ @gts@%vt %t@og@gw%%i B&f @ﬁpﬁa&gﬁa‘agagef‘t e &c
4380 ctgaagacgg actcgccgct aggcatcctc tccagcgcga
gcgggaacaa ctccgtgctg 4440 gaggtgcacc actgcagcct

cgccat 8dag & methpidcaigreatingcajdeast angadigeaga assteiaied with

a ct cgggcagga cqatt.gcgtat .gcgtaccgeg cgctgatcga . .
LI EGHIL PR St R et Gy Paslnd 20Tty & stbleet in
Chaagiraehr hiRsRPatitalJITRRHE APt &f aGBddRRithat modulates
aagacaacga cacccaccgt cgcctggtga t gaaacgct at caaggcc

AgsDaglitityangton exnjassion ghe pjetedtebeletn Jagaeyfcge
gcat gt gggc gatggctgtg 4740 acggaggagt tctaccgtca
gggt gacat g gagaaggaga agggcgtgga ggtgctgccg 4800
at gttt gacc @ogegARabA NIRINGPOCEAiIsHE ¢oNIPIIgY thgakthgaficlaim

t ttc 4860 gtagct ttctt tattgt
o Deandwherain ahleashare SodaueHRUs LMEEE: G Readegn disabled.

t aaact ccaa ccgcgcaaag tggcaagaga tcctggatgg ccgccgcgac
4980 tccatccgat cctcgattgt ttaaggcatc ggtcccgcgg

t at cgt Bfat demgthaat afgd Sodihgintantiggdythedeisfangge major
tgtcttt . t t ttqgtc 5100

B A RSP RR S SRRy aeost

968k Prbif chRdSh F6MARE seqtehdLEATRAR IWSTLT I NY: 1, SEQ ID

ttccctttgt acccgtcgct gtatccgcga 5220 cgcgggatg
t INQt Htaya SGEk IO Bc and vatianist Hdarisagnd egmﬂv?s;ti‘@ge@f-
5280 gat gggcgcc tctcgcactg ctgaggacaa ggtgtggcac
at gt gggcgt gtgagtcgtg 5340 tttttttttt ttggctctcg

tcttgtgyce Weietnt 6idatbatiripiatsstiontyt thedadshrhdlid parasite
agacctctct ctctctctct getegtettt Qggaqgggtg gtttgcegtt

gsagpeieadganDinihemaygYgERRgAG SihigeiRj@glenst one protein

g C t: t et { .

o enPra b PR RE0E0s SRR SEQ IBN G, SELPENG, By g
SSHD (AN oS tdmd variants,aoutantd, tandgragrgentstipécsof.t t
gttgttcgtc acgaatctca 5640 cccgcctccc tcccccctct
cccatttttt ctctcgtagg tgtgtgcatc tgtgctcctg 5700

gt 02028603 O GERUDSHABERHLRRELORLIARE! A Ak R ThERPC
ccccccaggt 5760 ggggggtcat tcgtgcaccc aaactctgtc

t pacagiigaenprigicy detproinjog the anounspadent in a subject of at least
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acccccaccc ccaccctctc cctcctatat ccctgccagt gcggaaccgc

ttctcctggec 5880 gacagggtca agcacctata acgcagggag
wQa@anags@a gat gt cgct g cggat gt cgg 5940 ccgt cagermiB2004/003990

ccggat ggcg tggcgccgga gcgacctgcg acagcgcaca cgcacgattc

6000 at gt gatggg cagagtgccg gcgtgactcg aacgcatccc

acccccggec ctcacactgt 6060 cctgctgetg tggggagcect

gt gccat cgc gatggaatcg caccgtgtgg cgaccggcac 6120

aawc gh?@ei@gacgﬁggﬂﬁggg@hggfcfrgmm@t wmt 00ty et fouthgh GID 4D
aga cgaggc a cc .ct cagat o

RGP 555 HA: b gAOSRODNEY 6t dederienigeutatgs, and

t%%%ﬁ?ﬁgqge%%g_at agagg cctgtgacag ggccggtgca agagt ggggc

6 cgac

ctcat gttgcatgac agagaaatga acatgctgta
actcccctct ccttgactca 6360 tttccatctc ttgtgtcacc

ot et A dretbod o pefhcking fbRtot By 1k EoRAer T prrasiie
A F9EE @ie%ﬁ@niﬁgttﬂé Mt QERAPRGL 8 JuBRRY bPsUkhst one nucleic

gt gt gat gt ¢ gagaagaaca atgtaacagc 6540 tcttctctce
tagjd malecule chosenr frgm thecsepuengge sgh@g&daﬁﬁ%@d\g@t?t geEQID

0,0ta tgc . CACC t
04 SHE B s A BT bR ReERThELG tereot
ggt act gcga gcgggaggac agggcgaggc aacgtgtgcg 6720
agat aaggt ¢ gt ggcacaga gaggat acgg. ctat gagagg gct gt gt gct
gtt ggt4fi-t t %’V%chﬁ@m&sf m4@gFgWh8&%\@%@ﬂE ?E‘J&?éaK%aVﬁlue
agg%lgﬁg ggaagcat gc 6840 atggacggtc
tcg ggcgﬁgzg{{’@gggﬁégﬁ)'ttcggtgcca tcattaccac ccctcgctcc
6900 tgctttttcg ccgccatgcc cagcgggact ttttttcgtc tgttc
6945

41.  The protein of claim 4 or 7, wherein the protein does not

hydrolyze cGMP.

42. The protein of claim 4 or 7, wherein the protein substantially
hydrolyzes cAMP in the presence of up to about 100 uM of a
phosphodiesterase inhibitor chosen from cilostamide, zaprinast, etazolate,
Ro-20-1724, rolipram, isobutylmethylxanthine (IBMX), 8-methoxymethyl-
IBMX, papaverine, milrinone, petoxifylline, and erythro-9-(2-hydroxy-3-

nonyl)adenine.

43. The nucleic acid of claim 5 or 8, wherein the protein has a Ky
value from 1 to 2 yM for cAMP.

44. The nucleic acid of claim 5 or 8, wherein the protein does not
hydrolyze cGMP.

45. The nucleic acid of claim 5 or 8, wherein the protein
substantially hydrolyzes cAMP in the presence of up to about 100 uM of a
phosphodiesterase inhibitor chosen from cilostamide, zaprinast, etazolate,
Ro-20-1724, rolipram, isobutylmethylxanthine (IBMX), 8-methoxymethyl-
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IBMX, papaverine, milrinone, petoxifylline, and erythro-9-(2-hydroxy-3-

nonyl)adenine.
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