WO 2005/023856 PCT/IB2004/003990 Cyclic Nucleotide-Specific
Phosphodiesterases from-Leishmania and Uses Thereof FIELD OF THE
WO 2MFPEMTION [001] We claim priority to U.S. Provisional AppR€aidi? 44803996
' 60/500,244 (filed September 5, 2003), 60/504,070 (filed September 19,
2003), and 60/582,584 (filed June 25, 2004), which are incorporated
herein by reference. [002]. The present invention relates to novel amino
acid and nucleic acid sequences of cyclic nucleotide-specific
phosphodiestpedisel drciecai qevdpite ifidHthiosghndids tensisesuch as.
Leishmania major..The invention alsa relates to i acid constructs,
vectors, and host ééﬂg'cgﬁ{ﬁ mag”fﬁea’ﬁéc eic %é?g %(%%gnces as well as

methods: for producing and using the amino . acid and nucleic acid.
sequences. The invention further relates to the use of these sequences,
and of antibodies directed against these sequences, in the diagnosis and

treatment of disorders rgjgied QEheHEefPRIeTIGIghmania, such as.

Leishmania major, including the identification of compounds that form

complexes with the polypeptides and nucleic.acids of the present -
 inver@SH] B REQAHD PR ,t_oTl,J,§| RAFIR f%&%’ﬁaéféﬁrﬁg’rﬁa major
6OBRNEfSEIerPELpIENR S 120aSe6 01604 whor(fitith Septdrittoral 8o 2003),

organism, Is the causative agent of leishmaniasis. Leishmania majar.is a
angh BOSer 6 (LR -2Rop Rl o MBIEY. B TR S aing
refPRGies and subspecies) include Leishmania donovani, Leishmania

mexicana, and Leishmania viannia. According to the \World Healt
Orga%loﬁjh@i?ﬁﬁ?&ﬁﬂ&‘éqg é‘?\‘?orr‘?éaﬁ% g?oa?}’rﬁpa (18 SREAHS nucteic

_ infectious diseases
acidevirkhang i epclrmigdie 88 epiisidrpAbahotitsstEnarepe fremdan
North and South America, It has been estimated that over. 1.2 milli o
poiB e G 1A T TN RUCHTS PO eI el i fuvepfion
alsd réieatd prablteis seidtqarticuletdy e donsiesihust aslismeomagsing the
Afghanistan, Algeria, Brazil, Jndia, Pgru,and Syria, Lejst iaSiS,
R SRARTBCR el Sl e ean DY QUL TR T mino
ad@lamd viscliel atie. seteremt esgafisg [rsbntiondsighe jeltes ndhasise of
common form of leishmanjiasis.and.is t Of {13 iSS| inthe -
AR SRR A0 O lRS TS P S B SEERIES, in the
dialgebstominetsminfanifdistorderst related to the infection of Leishmania,
such as Leishmania major, including the identification of compounds that form

complexes with the polypeg_ﬁde.s. aqd 'm.J.'ciieihc ac;lds of the .present inveﬁtien.

| BACKGROUND OF THE INVENTION

| [003] Leishmania major is one of several Leishmania parasites that,
.when_introduced info a hbst organism, is the causative agent of ieishmaniasis.

Leishmania major is a species of the Leishmania tropica complex. Other
corﬁpiexes (comprising species and subspecies) include Leishmania
donova'hi,. Léishmania mexicana, and Leishmania viannia. According fo the
World Health Organization, leishmaniasis is among the most infectious
diseases worldwide and is endemic in 88 countries in Africa, Asia, Europe,

" and in North and South America. It has been estimated that over 12 million

péople_ suffer from Leishmanial infections worldwide, where serious public
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CL include large skin legions or ulcers on exposed parts of the body,
which cause serious disability and permanent scarring. [004] Methods of
treating leishmaniasis have typically been limited to administering
pentavalent antimony (Sbv) (Sunder et al: (2002) Curr. Opin, Infect. Dis.
15, 593-598). Due to the recent emergence of large-scale resistance to
Sbv, however, the effectiveness of this treatment is becoming
increasingly limited. Furthermore, Sbv treatment has several side effects - o
heatthlmmtgmssemsv@mmg[aﬂlgnmeauahmbemmhwbam bdditiafytrhistan, .

to- |nf ctlon ?ﬂ hmania eC|es pre ené%{urther ch IIen silnce
' Aiggﬁl@h 6%’1 %355 'Hraa?ﬂg c\érlya o (ranepl 8’n$uo 8 o%% and
marékpgoseafifleiskiteaiasisdosbesapy (ls&mbteaisf(ﬂ%ﬁam (I:L[)fecl\rr]@dﬁrai

86-93). SUMMAR THE IN ION [004a] In a |rst aspect, there.is
(e ioARta 2Ry HETABLr i Com RS RO e e
!essﬁﬁ@@)647 : éaatalm?;bfﬂ@rr@ﬁmemﬂwmm éﬂ?@ﬁ&ﬂ&ftth@wd smgamlmf t ifla

- as set for |n riants and m

mei e Rl et et

CL SRR m&gessamdmgabhxdmmber@m Rx[04h] taatsettns Beggcivhich

there is rovu;leq:6 substantiall purlf ed protein. comprising a PDE .
Ca"b?ﬁﬁﬁ' aF %rﬁiﬁ % B 8rising amino acids 657- 890

35 q@d&};mﬁﬁa@l Bﬂ‘ﬂ@aﬁ@dmmm@maetwfdbm?ﬂﬁmted fo
omain that are, at Jeast 80% iden 0 ac, 0of S
R e AV el e e
Infécovidied s BoS BT ly Duﬁfmw clejenrEnaglesviecfdargasicgie

ros a0 oty HPE e s VoS RN B RO

 increalsiegly dsietn ep‘l.ﬁﬁ@éﬁnws]ﬂﬁ ﬂéﬁtmaﬁpd;ﬁséﬁﬂeg@ f@t@dlhéﬁé@s

oL t vector. SyStem C ] the vector.as detined In the. _QUI’_t_ eCt.
I Ryt I e S e e

inf@cfttth@dmm[.amibﬁéwﬂ@w@es qmwrsia@%anh@@m@igdmgiﬁﬁe m -

recognizes and s ds a oteln as defined ahove.
infey ﬁ?gs%a ?ﬁ QSIS prlaaEaRS Q%e of

leistampisisig tzunum@wmww@wgaem deferstdistie: B88H03

SUMMARY OF THE ;NVENT;@N .‘

[004a] In a first aspect, there is provided a substantially purified protein
comprising a phosphodiesterase (PDE) catalytic domain of Leishmania-PDE-B1
comprising amino acids 647-880 as set forth in SEQ 1D 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.

[004h] Ina second aspect, there is provided a substantially purified protein
comprising a PDE catalytic domain of Leishmania-PDE-B2 comprising amino acids 857-
890 as set forth in SEQ ID NO: § or variants and mutants of the catalytic domain that are
at least 80% identical to amino acids 657-890 of SEQ ID NO: 5 and that hydrolyze
cAMP.



under suitable conditions so as to produce the PDE protein in the host and
recovering the PDE protein so produced. [004h] In an eighth aspect, there
is provided a method for identifying a compound that modulates the
expression of a protein as defined in the first or second aspect, the
method comprising: (a) incubating a cell that can express said protein with

d df the cellto,
e Rl BB P RB e R BAORAA UL A e s
maleldes dmmpamg@ndm@aa@adéqnéneémeenmeb@ptét@m@msgﬂnéd

b§g measuring expression of said protein in the cell in the presence of the
pound (d) measuring expression of said protein in the control cell;

and] @@ﬁd@ﬁmarmmmmntiﬁrenprpmﬁ Saigcpspiaimiprigiag the nucleic
Pres nce and% é ﬁ?ahe compound, wherein a difference in the level
acg Sl%gglgﬁ e A Ghe compound modulates expression of said

prof@idx §Q04ild Iﬁ:fa“mst}beaﬁﬂe@reth@mwﬂwlal%ﬁ wethacsosidentbringising
’thé%aC% o%ng that.m ﬁluéate the catal tlc act ofa rot in as defined
in et ?or E&She S et aﬁPe%ﬁ if tacting a
sanjp@ithatrhas lssmﬁhnmp&d?DEhamlvw Wlﬂmmwnwotmdabﬁd?r or antibody
fracond |on§narl1ld fnoratlmesuffllcmen fort Mple tow?gjress P 6}% tg/ g
BN R RERIBE FHHABIPRATHAARY £ 53 MR GiRe RE'eahY binds a
pratench&aim‘"aadzﬁbotlm same tlme absent the compound; (c) measuring
tiyi |n the cell in the ence of thec mpou (cii%mea uri
PDR LR P TR SR 5 LA B RRRF e POE
pr(ﬁetn/lopmnhelm%ethcer@tﬂtabﬁmtceemtbthwemwdeﬂvkwemtae fifth aspect
un <g@lﬁere |n thef e!,}gf ggthlty indicates_that thsi%%m% nd mo%}gt S t and
OIS, SOBHEDS SRR RSB OTEE ii5rovidba R JEbtale nost an
reame:im@tbegﬁmEnmrotanrpﬂelpg)ﬂm:edctor as defined in the fourth aspect
e| at Ieast e_endqgenous PDE e has been gi bled. ... .
[00 n arfta efdven ﬁﬁspaes e#ierﬁ%’éept%\}) d&aé]ed &nd§ %\‘O e?@&iﬁ%e ntifying a
compound that modulates the expression of a protein as defined in the first or
second aspect, the method comprising:

{(a) incubating a cell that can express said protein with a compound under
conditions and for a fime sufficient for the cell to express said protein
absent the compound;

(b) incubating a control cell under the same conditions and for the same
time absent the compound;

(c) measuring expression of said protein in the cell in the presence of the
compound,

{d) measuring expression of said protein in the control cell; and

(e) comparing the amount of expression of said protein in the presence
and absence of the compound, wherein a difference in the level of
expression indicates that the compound modulates expression of said
protein.

{0041} In a ninth aspect, there is provided a method of identifying a
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infection by the Leishmania parasite comprising determining the amount
present in a biological sample obtained from a subject of at least one
protein chosen from the sequences set forth in SEQ ID NO: 3 and SEQ
ID NO: 5, and variants, mutants, and fragments thereof. [004/] In a twelfth
aspect, there is provided a method of detecting infection by the
Leishmania parasite comprising determining the amount present in a

biologicabsappierebliaineddsera e suiesalaiderihoPUGRIRaRIds defined
molecule, chosen from the sequences set forth in SEQ ID NO: 4 and SEQ
1D NO: 6P JERiASSARNG ASPERH thegmetieciramBrisss] Disclosed

are (gvekbaishimen @ syelisa e olider spasisnRPEPRRAiRHIS A5® a
(LmPDE) polypeptides and nucleic acid molecules thereof that are useful
i the didEHRGR LR HRARHFICLIIBR ARFAIRA SR S diciorblp the sample to

polypeptigas-airoPmiugeianiibedios: iht sepeapirgiand bind to LmPDE
polypeptides. The disclosed -2b nucleic acid molecules alsg include
peptbie CKAEURRIE AORVES! SRRTBISHAHEE MR SRR PR R R IR FPIHE®

disclosesgrniaienacihapiegidesod@ifilda.one embodiment, there is
provjded full-length, | phosphodiesterases (PDESs) from the parasite
AP RO A RRRECRI B DRIE B O ippEpounc:
inclydingrifeapaling PIDE mudidieplesheetatpPBengBUaieic acid
molecules, and f{%g]ments thereof gii: 007] Also c&}sﬁg}:losed are various
nUcicRORPHRh O S ASHTL h S ASIVEN S BiReRIRa G hsgnoe
fragmentsfahthedmRIdb evessaiffastifiei®n 8 thpiaiainssHlclclsity indicates
conservatively mutated proteins, differe lelic forms, polymorphic
forms, aﬁbﬁ?ﬁﬁecﬁ@gﬁ’i%ﬁ} mgﬁf% Eﬁrﬁ&ﬁ'}f transcripts.
Add[i0aallyn eeatibipeicth Ut iapdbwvdacy psrisatAlg eadifedsagnism
variants of the novel LmPDE, sequences are proyided. Disclosed are
COT R i S AR EReFLITRE O 6 o A AR I MBI RS e
endofisnecies DEhereompldemLdisiishania tropics, Leishmania donovani,
mania viannia, [008] Further disclosed

R L P N e
infeetiprebgenol bishRE o ypertitesanatisia@éte R hjclogiam awtiviiyesent
in Tgfﬁj_gsgé)%d é%%&{?fg %}%%%%:ﬁén %%%gsé%ﬁlgtmeﬁgp ctasrieapsr&ggh%%osen from
the sequences set forth in SEQ ID NO: 3 and SEQ ID NO: 5, and variants,
mutants, and fragments thereof.

[0041] In a twelfth aspect, there is provided a method of detecting infection
by the Leishmania parasite comprising determining the amount present in a
biological sample obtained from a subject of at least one nucleic acid molecule
chosen from the sequences set forth in SEQ ID NO: 4 and SEQ ID NO: 8, and

variants, mutants, and fragments thereof.

[005] Disclosed are novel Leishmania cyclic nucleotide-specific
phosphodiesterase (LmPDE) polypeptides and nucleic acid molecules thereof
that are useful in the diagnosis and treatment of leishmaniasis. The disclosed
polypeptides also include antibodies that recognize and bind to LmPDE
polypeptides. The disclosed
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[009] Also disclosed are the polynucleotides encoding LmPDES in
recombinant expression vectors and host-vector systems that include the
expression vectors. One embodiment provides various host cells
transformed with recombinant vectors that include the disclosed LmPDE
nucleotide sequences. Also disclosed are genetically modified organisms
comprising a vector containing a recombinant LmPDE sequence wherein

nudleieastiantorRINge BRI hBNIRB 8png A e R LdisRIIPHIAD Il Msfisense

isclosed are methads for u_sin? substantially purified LmPDE
MARRBRH RS e (B HSHRRRARLCIRGRRIINee e ssion or
actiyity®f LmBREEnBbIrRistapedaie pRraiRpdsAar-ksigthLMRBE
nucleotjde sequence a§ nucleijc acid probes and primers, and for using
PRPTRS e&éﬁ?ﬁ%ﬁﬁo@% dFRigeihe BRIRRS bRRIBR YT aReSinpISE

LmiBodjesmPIDELBYY BRd FM@#FE{S@MP{ﬂiﬁlgtﬁngﬁﬂé?ﬁ)%ébm@%iecules,
(6]

antibodies are useful in diagnostic assays and kits for the detection of

CORGRRAN 'Bg@ﬁﬁ%ﬂ?ﬁﬁﬁﬁ‘%ﬁﬁ%ﬁio@gﬁ@%‘?&ﬁ dB8RH ces present in
biological samples. -3 [012] Additional aims and advantages of the
embodiments of the invention will be set forth in part in the description
which follows, and in part will be obvious from the description, or may be
learned by practice of the invention. The aims and advantages of the
embodiments of the invention will be realized and attained by means of
the elements and combinations particularly pointed out in the appended
claims. Moreover, advantages described in the body of the specification,
if not included in the claims, are not per se limitations to the embodiments
of the claimed invention. [013] The publications discussed herein are
provided solely for their disclosure prior to the filing date of the present
application. Nothing herein is to be construed as an admission that the
present invention is not entitled to antedate such publication by virtue of
prior invention. Further, the dates of publication provided may be different
from the actual publication dates which may need to be independently
confirmed. [01 3a] Disclosed is a use of a compound that modulates the
activity and/or expression of a disclosed protein in the manufacture of a
medicament for treating at least one disease associated with infection of
the Leishmania major parasite. :
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[013b]Also disclosed is a use of a compound that modulates the activity
and/or expression of a disclosed protein in the manufacture of a
medicament for treating at least one disease associated with infection of
the Leishmania parasite. [013c] Disclosed is a method of detecting
infection by the Leishmania major parasite comprising determining the

amol#ft Predlsm disalBRsidpcalvaansiaoblamists fae arsinsjestidfsatieasces
tha1e olein ahasen b nses (?sﬁreerﬁésﬁﬂrém;%%gf NS tﬂar%%%ts

O: 3, and SEQ ID NO: 5, and “variants, mutants, andfragments

anﬂwéretﬁir[@awm@ma%y@@\r@w ﬁ‘?étﬁ&f%ﬁd?@é@éﬂ@n@lﬁﬂmtcﬂﬂbwmms
po hﬁh%}me'?oeﬂ@%rﬂaq%gf éwyﬁlﬁéﬂ'&%@%mg&%@%ﬂ%@g

biological sample obtained from a subject of at least one protein ¢

AdgiianalyssetrnbiresdtTesiBihase @ iiendea [ISE oreocNd B sagESEgants
of 1R=Naver B@@E@'Q@gﬁ;éﬂ%ﬁ@qgﬁe e frrames e ot d 0138 S m

disclosed is a metho fdetectlni@ fectlon by the Leishmania major

LefstvastdacainlornisaigviRitammiey drishmsitie sreersiand Bldsgreles of the

coﬁ%@@@b@éﬂ%ﬂ%@;ﬁ%@lQ%JQBHAS%SBBHS%'%@@ﬁﬂ%%%ﬁcana
chosen from the sequences set forth in SEQ ID NO: 2, SEQ ID NO: 4, and

ang £eys{yIRMa &aftd ariants, mutants, and fragments thereof. [013f]
Furthergliseigapd isirnsiBacel Astsriinadntestior Ryathg ATS!éEm@%at

para5|te comprising determining the amount present in a biological

encaff it fivHraisEtaNrS W45 BRERRIERide sribietmaintain
Pmmegmm&gqvﬁegéﬁrﬁ%@%@; iR EL DG aplr QYRGS ﬁwutan’ss,

and SEQ ID NO: 6, and variants, mutants, and fragments théreof. BRIEF

as peb eRASMoN IEtH E"@Rﬁ%ﬂ@@[ﬁm*ﬁm@@%hows the deduced

ami oc@}ld;ﬂ%ataﬁ@@%ﬁ@eﬁ%ﬂ@% y;lraaf’egﬁdéé)@h/&%g\l & (RBSEDNO:
15] Figures 2A-2S show the DNA sequence (SEQ IDNO: 2) for the

-;qum EHfthJeresSIMESIomR anskhasiry eeterisy Frame m@gmwﬁ the
exBEaRBA basriliotha X ahshandavyidages '%r%%&éﬁrbgﬁszﬁa%@med

Figures 3A-3B show the deduced amino acid sequence of a full- length

W'fbrfﬁqﬁ@@mwyﬁe&raéwg’fem?iWQ@essi %@Wé@é’@@%@%@ﬁmm
seGNARANVNE6QIRIRR4D MO gehBidbR bdified organisms comprising a

vector containing a recombinant LmPDE sequence wherein at least one
endogenous LmPDE gene has been disabled.

[010] Also disclosed are rnethods for using substantially purified
LmPDE polypeptides to identify compounds that modulate the expression or
activity of LmPDEs.

[011] Disclosed are methods for using LmPDE nucleotide sequences
as nucleic acid probes and primers, and for using LmPDE polypeptides as
antigens for the production of novel anti- LmPDE 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.



length gene of LmPDE-B1. The open reading frame begins with adenine
at position 1267 and ends with adenine at position 4059. [018] Figures
5A-B show the deduced amino acid sequence of a full- length LmPDE-B2
polypeptide (SEQ ID NO: 5). [019] Figures 6A-6L show the DNA
sequence (SEQ ID NO: 6) for the full- length gene of LmPDE-B2. The
openﬁrﬁﬁdmg frame begins with adenine at position 2182 and ends with

adenfhtht PISHORERITS AN RISERB85E e EMisstinasIdhe

|n\[§ﬁﬂd>ﬁ|@ﬂm§ 84t fHhAIRthaR AOVE Meslogstion WhranreIved damaamsahedil
found in the LmPDE-A, LmPDE-B1, and LmPDE- B@é)olype tide

behyBHeEd ©OM DR OSSP HOLRE IS ReskarRem By suartict aTabatiantion.

‘Th@l@nmedwaamrahﬁ@’&&:&h@%ﬁmcﬁmg@ﬂt@mwﬁm\meQEeﬁﬁzed
ence s the hyb zatl n probe. [022] Figure 9 shows the results of
ang QU P RS T TPB B TG0 e By ineec

out MRREaBBsRMEDRNES. mréwbﬁﬂlé@%ﬁh@@@@d%]b%llﬂrﬁQH@ ISO@WSF the

the results fa Southern blot analysis using a conserved reglon that was
SPELLEALIE ot AP A1 (PR o 1 T UTAIReS 1066
entB2d]rhigutect ihehowisredchesraiihdrawing of the location of the
Lmlzllﬁ%i nd L B2 Igci and th ir approximate, reIatlve locations
e CE)E?;}% ﬁ?&éﬁ% ) PR PIdBSTSQlRin fTdneir
disvhsdtaaslders tr@mmgoﬁa%ﬂa&qﬁesmmr@mmmmwﬁ@rémI% to
that have been transfected mPDE-B1 and LmPDE-A, [026 ures
b B3 A8 PSRRI A HEEAERA M RTIR 6Pt
anm%@t&hmiw@hwmé of GAMhVeatises RaArRdiAS &§%§B@W
drolysis AMP in th abs cea d presence of a 100-fold excess
S o T b = e oy s sl SR
ma\iged e Bgurelénsatdealsthicidhfiraqstesponding Eadie-Hofstee plots.
[027 14A and 14B show the effect of v |nh|b|tors on
PO TRt OSB8I B R S ERTROHHEC BEL B B B DAy
anam:r 0 ri¥safreitistadisttodd zaptisiasi Bieetaznldec(@r dpwidrmpgment
for(?r)éating at least one disease associated with infection of the Leishmania
major parasite.

[013b] Also disclosed is a use of a compound that modulates the activity
and/or expression of a disclosed protein in the manufacture of a medicament
for treating at least one disease associated with infection of the Leishmania
parasite.

[013c] Disclosed is a method of detecting infection by the Leishmania
major paraslite comprising determining the amount present in a biological
sampie obfained from a subject of at ieast one protein chosen from the
sequences set forth in SEQ ID NO: 1, SEQ ID NO: 3, and SEQ ID NO: 5, and
variants, mutants, and fragments thereof.

[013d]Also disclosed is a method of detecting infection by the

Leishmania parasite



R0-20-1724 (E), rolipram (F), isobutylmethylxanthine (IBMX) (G), 8
methoxymethyl-IBMX (H), trequinsin (I), papaverine (K), milrinone (L),
petoxifylline (M), and erythro-9-(2-hydroxy-3-nonyl)adenine (EHNA) (N).
Figures 14C and 14D show representative dose-response profiles of
trequinsin against LmPDE-B1 and LmPDE-B2, respectively. -5 WO

cofO B 0RE8EEPTCITIIIBRU0X/60899U [028kRigureal bishmyicaiheantplstiobtafned

. . ooy f. . '
o e B S BT TS el T gt forth in
SHSEHINWDONSS FR29DTING ténatahfiicatitl NEUeneed refeents, amitants, and

fral %%%t?@ﬁgpé%@ an oligopeptide, peptide, polypeptide, or protein
equence, and fragments thereof, and includes naturally occurring or
synth@tidahbleculdisd@sepThe termMiatiibddpf redetedbrigtatifewdiesulby the

hereof (e.4. i i jgeni .

LeRTHENES Ay RSN BB g Ut R S A fRCent in

bialagh@iEs anpleptibaidy d drobe a"pobjeldnal at' ieasb cloaaiticleiinaeriit molecule
" ized" ra-ra R IC i ‘~ejer,

Chﬁgﬂ%ﬁ&?%}g moieéu e (]{%&ﬁaﬁl‘?é%t(ggg)g t@gf %iggl%g ignrna%iéé@t& SEQ

iD&iﬂv@mi@th@é@ﬂ@n W&Ré@g@ﬁl@&%mtﬁdﬁmaﬁ antibody. When a
Protey 8 TAGHEN of i Laleinds HSRLIAJA MM EE AT An by the
numerous regions of the protein may induce the production of antibodies

L eighictebind afridincatiyisiow deteagiomnertheaminninsiesantiruatielegical

salBIB BIRKH NP FRFE HODSHE BIEHCH RS & @ ref6TRLIR %,ﬁ'ﬁi‘t .e Ié‘(j:ﬁie chosen

determinants. An antigenic determinant may compete wit ntact

frogmfigevereicnsesrmaiinBlen S5l 1D dieit theSTrhhibntl GesharuéSloR 1D NO:
6, Binglingriaa0 Antiaory- 4R32LIha dekairntaense” refers to any

composition containing nucleotide sequences which are complementary
to a specific DNA or RNA sequence. [033] The term "antisense strand" is

used in referenggRifEf MERIRASIIGNADE TREDROAWIRIBENtary to the

"sense" strand. Antisense molecules include nucleic acids (that can

includd Mokiedenl @Bensctin siedrend aiiea asid serisaresyiaiuhdgngth
Lnfreroslysag iy Ay aethoghingtuding synthesis or transcription. Once

introduced into a cell, the complementary nucleotides

[015] Figures 2A-2S show the DNA sequence (SEQ D NO: 2) for the
full- length gene of LmPDE-A. The open reading frame begins with adenine at
position 530 and ends with guanine at position 2425.

[G16] Figures 3A-3B show the deduced amino acid sequence of a full-
length LmPDE-B1 polypeptide (SEQ ID NO: 3).

[017] Figures 4A-4L show the DNA sequence (SEQ ID NO: 4) for the full-
length gene of LmPDE-B1. The open reading frame begins with adenine at
position 1267 and ends with adenine at position 4059.

[018] Figures 5A-B show the deduced amino acid sequence of a full-
length LmPDE-B2 polypeptide (SEQ ID NO: 5).

{019] Figures 6A-BL show the DNA sequence (SEQ ID NO: 8) 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.
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combine with natural sequences produced by the cell to form duplexes

and block either transcription or translation of the sequences. -6 WO

2005/023856 PCT/1B2004/003990 [034] The term "biological sample" is
WO 200:83%6ts broadest sense. A biological sample is suspecteﬁ%’f’ / Hﬂ?@”

LmPDE nucleic acid molecules, or fragments thereof, of a LmPDE

polypeptide. The suitable biological sample can be from an animal or a

human. The sample can be a cell sample or a tissue sample, including *

sampﬂeﬁdjorﬁs%m%%nz,&wabgmlquthﬁ@cmwcwe%%cmam

testis, brain, pfacenta, lung, skeletal muscle, kidney, and ééamcreas. The

theharsideuncoie sheibiowfeARvid, MRIDBER uane OB ERZ prbneptide

éegh}gg &hiavage fluid. Alternatively, the sample can be a swab
s rar%r}t?he riose,B}a;ar, orvt%roa't. [035] The term "biologicallgctive" refers to

a polypeplidEinavng shavauhg, egltaohs Savtheahied anatRis et a
ral AL L iS&,+1 isal e

L R A e P o Nelbred R e

hybwvistiziationmsabgragment thereof, to induce a specific immune response

in ap jate; animal I ' ' ifie %lp%q. !'%%
example, hgg ’ ni%?p%ﬁé@%ﬁﬁ?%@ﬁt%ﬁ%ﬁ%ﬁgﬂ%{%ﬁodies thatEﬁ’r

L yiRieFdaRyusing ancepisepecdsaaineel Wig LanGREDRZ2eagseirpas the

'h}gyﬁﬁggﬁoﬁ?%ggpgly, a LmPDE polypeptid_e is capable of inducin_g a
specific Immune response in appropriate animals or cells, and/or binding

with 1§&Hs Eigied Qbwnsdnarssieds pBeISoidherm blekagalyasHang a
caﬁéﬂéﬁf%%gfb??{ﬁsﬂﬁagé%%iﬁmwi%wﬁ@l@Péh'é seqpensethat the

—Is responsible for catalyzing the hydrolysis reaction of the bound -
~ hyleridizationoabehe term “"chimeric antibody" refers to an antibody in

- whichdpe varighle regignsWHes Qb ERmiRNeraRasiPe RIfaeRRiRCOMHE
the constant regions of an antlggg?/ derived from a different species.

 LioRiferR laAndeiREDard d=lor 2n8 i) AeRee el (5B nIRgEHR"S 9"
clidmaasHideps than antibodies with non-human constant regions and

pansHhlegbthan antbadies with non-human constant regions anc
erimAE BB TR g oA AGh ATRA R DR 8 B e

reanftdhss FepptanifegianS dbearhinese aprbadiasvbitk deafdravadegical
trggg%g{ é‘agqclhiggll}%éré% |%rgémé)gl%l%ﬂ%_ﬁan be derived from a human
_ =(1988) - |
' [026] Figures 13A, 13B, and 13C show the Michaelis-Menten kinetics
of recombin'ant LmPDE-B1-mediated hydrolysis 6f cAMP. Figures 13A and |
* 13B show the hydrolysis of cAMP in the absence and presence of a 100-fold |
- excess of cGMP, respectively. Figure 1'30 shows the effect of a 50-fold
excess of AMP. The figure inéets depict the corresp'dnding Eadie-Hofstee
plots. . o | |
[027] Figures 14A and 148 show the effect of various PDE inhibitors
on Lm?DE—B1 and .Lm'PDE-BZ, respectively, in the presence of 1 _pM cAMP
and 100 M of cilostamide (A), zaprinast (B), et_a_zo!ate (C), dipyridamole (D),
Ro-20-1724 (E), rolipram (F), isobutylmethylxant_h‘ine (IBMX) (G), 8-
methoxymethyl-IBMX (_H),‘trequinsin ), papavérine- (K), milrinone {L),
petoxifylline (M), and erythro-9-(2-hydroxy-3-nonyl)adenine (EHNA) (N).
Figures 14C and 14D show representative dose-response profites of
trequir‘:éin against LmPDE-B1 and LmPDE-B2, respectively. |
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Proc. Nat!. Acad. Sc!. U.S.A. 81, 6851; Takeda et al. (1985) Nature 314,
452; -7 WO 2005/023856 PCT/IB2004/003990 Cabilly et al., U.S. Pat.

wo 200802586,567; Boss et al., U.S. Pat. No. 4,816,397). The pliigfigo./003996
antibody may have the antigen binding specificity of the nonhuman

antibody molecule and the effector -function conferred by the human
antibody molecule. [038] The term "complementary” refers to nucleic acid
molecules having purine and pyrimidine nucleotides which have the

capafiif3p Bipoeaté Shoughiydshietidrootingta/tarprowdzitgetended

nugleig.acid molecules. The following base pairs are related.by: . s
PR B RGOS EhERESIRG Cdhmhl i gt MBS Hrmole (A,
etadenite @i anddteqGbimstin(Ccomplementary"” applies to all base pairs ,

comprising two single-stranded nucleic acid molecules, or to all base

pairs comprising a single-stranded nucleic acid molecule folded upon

itself. Complementarity betweeDBEFINFIMQIRStranded molecules may be
partial, in which only some of the nucleic-. acids bind, or it may.-be

o L e B e e P

eﬁmsii;@ﬁt@aﬁgeﬁep&l@m mmipnmpapﬂmgn@m@éihwwm and
R e Ate Ry SRRl B fotdies
whici(8]b8ihg twmpartibedy”, thtecells rdadavsiseaubetis)s ualhasch is
L G N R R i e s L
: afﬁiﬂm@@ti@@@ﬁimﬁﬁe dﬁ@ﬂﬁiﬂ;dt{@&m@tkanE@@)iomaa@nMioan be
R B e e
promisied, %ﬁ@é@iﬁhSalaﬁgea!ﬁ@eﬁaigsnﬁggep”cf@fﬁrﬁ tiihat fragimentof,a
T B B T i reer
mekemsantpet arithaadaticidat e indy. DEheR® pedeishee aementain
profdAGEnIsaHAan irRHaRRdOthbINSHRIR, HaRBRAIsEaibRE Bifhe protein
polypeptide refers to-a portion of a I._mPDE Rolypeptlde._ For examplg,-a_ e
menPgERdfenpedntisa £f antibodies which bind specifically to a given
region or three-dimensional structure on the protein; these regions or
structures are reférred 10 as an’tigeniddéterminants. An antigenic determinant
may compete-with the‘intact antigen (i.e., the immunogen used to elicit the
- immune fespons'e) for binding to an antibody. '
[032] The term “antisense” refers to any composition containing
-nucleotide séquenc_es which are complementary to a specific DNA or RNA
sequence. _ | ' . |
_ [03.3] The term “antisense strand” is used in reference to é nucleic
acid strand that is complementary to the “sense” s_trand. Antisense ﬁ'aolecules
include nucleic acids (thét can include modified nucleotide base and modified
suga'r moieties) and ma.y. be produced by any method including synthesis or
t'rar.\scription. Once introduced into a cell, the complementary nucleotides
combine with natural sequences prdduced by the cell to form duplexes and

.b!oc-k' either transcription or translation of the sequences.
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-8 WO 2005/023856 PCT/IB2004/003990 polypeptide with fewer amino

acids than a full-length LmPDE, but having the biological activity of a

fuII-Iené;th LmPDE-A, LmPDE-B1, or LmPDE-B2 polypeptide, e.g., the
wo ZQ%ﬁWIB hydrolyze cAMP. A fragment can also be a portioﬁ%?" Mpppesse

polypeptide that elicits an immune response, or that possesses any other

biological or diagnostic property of the full-length LmPDEs of the

invention, [042] The term "fragment" of a LmPDE nucleic acid molecule

refers pettion of a.fullslength,LmMPDE nucleotide sequence. For ‘
xR T SRS T o R e e A
bfcdggiesit thatpredhtissdbiediofagots mitigi tyroP& i i ergith dcitPi&lecules,

LmPDE-B1, or LmPDE-B2 eptide, e,q,, the.ability,t rolyze
SRR S AR e YN A T
s£1AP) derabd&fooimean 24itnal b4-4 5.3 [THeedemplisedh denmoell sample
refe[rs to a hi le conﬁerved domaii%at binds small mglecular yeight o
°ﬁgaaﬁ%%‘¥erﬁ39&%ﬁ'd%%+§h”% R POELT RGN W d“é’&aﬁny‘{’ }5» bone
rivaTeoke | vy neant,dd stist hodir, neffers nteq iuigt dedyetsd imardelankidnely, and
amino acids have been replaced.in the npp-antigen hinding.regions in
AR 1S SILEP ARG BRI H o SE A L EIRg Bt
bloginabsmdinptdbdity, dxdasagehuiin, Alfennzdiviebq tﬁe%@ﬁﬁmm@oiﬁsa
Sa%ﬁ}ig}mgggglobulin molecule that is capable of binding to a LmPDE"

e

ANA TS b P&ions with substantially the same amino
acid s@@idndehasean thietoigicaihogictivih refemtdis a pylypeptidatiiaving
eqi [ tantially .the same aming.acid e s a hon-human
S| B e S A A BE S SR R R B2 oy
mteceds. bl ivewitea ‘teonuncdagicadlyiecliids’ bafeéssiiviibe capability of the
nple nd thr : Hi 6l.T " -
B B S B o M fment
theaesif niolieclile e Thepstidly i fonotoiesp Ans® DERpeirdiairtecanionglgsor cells

o R R SRR s or the
investioa a@seligt antibodies that specifically bind an epitope associated with
a LmPDE polypeptide of the invention. Accordingly, a LmPDE polypeptide is
capable of inducing a specific immune response in appropriate animals or

- cells, and/or binding with ligands such as specific antibodies. |

- [036] The term “catalytic domain” refers to a conserved subset of

amino acids within a PDE sequence that is responsiiﬁle for catalyzing the

- h_ydrolys'is reaction of the bound sdbstrate. |

[037] The term “chimeric antibody” refers to an antibody in which the

variable regions derived from one species are combined with the constant
regions of an antibody derived from a different species. Chimeric antibodies
-are useful, as they ére less likely to be antigenic to a human sUbject than
_antibodies with non-human constant regions and variable regions. The
antigen combining region (variable region) of a chimeric ahtibody canbe
derived from a non-human source (e.g. murine) and the constant 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;
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WO, 2005/023856 PCT/IB2004/003990 [047] As used herein, a first
amino acid or nucleotide sequence is said to be "identical" to a second

WO mfﬁf@{w amino acid or nucleotide sequence, respectivelyp e 84/003990
comparison of the first.and the second sequences are exactly alike. Two

sequences are said to be "X% identical" when a comparison of the first
and second sequences have X% of nucleotides or amino acids that are
exactly alike. Percent identity can be determined electronically, e.g., by

CAR BEVEGELIGH Rigom EASIAR Ahieheeeaiey qlfsnmsrv@sg?)'

en twb'or more sequehces according to methods selected by t

Tm:acrm@eﬂmerw@stéy e ve. hergnendrindingspypcilipily of tr e
nERRIA d%‘n %&f%&i‘g@fg DEYRS"E PG 68 alsorbgSPuyaskor

Calcu methods known In t e art (e.g., Hein (1990) Methods
hEnmnautda@@'ﬁMleldentlty between sequences can also be

det
hsberlr ';%in congétlon S&%%%?é?ﬁ%\e‘gﬁ& ‘incu Fg'zoq?é%%%? gﬂgrrggé%gué?s
ramm@cpugrwwﬂcbpwmmnalnuetmﬂﬂmwbm@ma Sheneapaeityito
th f
AR SRS ¢gg8r§ﬁ%g § Icm&‘ 'aSLpie &chlbddAAU bR 55

ound to a LmPDE, or to some

mﬂMLﬂempgﬁi@d@Hﬂww@éj@a@lﬂa@@%B@@m byrewmPlReRissbR sanine
h | r lei
18 PR Actiihe L e, W SE MR i sl ofeiBcRh o1

ad rates, antibodies or any other molecules which decrease

dw'@muant@xﬁrésglm tor alohasie 2AEE AMISIIERS %F&H@rﬁtﬁ@%ded
aF;,T Bérﬂf%f{?u jed) tP'@tQﬂ WHEE%%?F% ibihihs SigipoiarkAstty

while not affecting any.other cellular proteins. [050] The term

nm@mdrmpmwa feidad upensjiselfic GoBNleraeniaphyBRvGen two
u@,s %‘?F% PhiRme ﬁ'?:?ey% B2 MBI CT ORI I Sohé of the nucleic-

tances t atdlffer from the specific nucleic acid, protein, or

|  geidpbisienibisayberermpietn wbEaY kel spalmgfaﬁmwéﬁﬁ%ﬁ&?ween

.tﬁg@i gus sherifiednsicanid, mﬂt@@egre@bmna deefaSibRnetetmeen
E" meansag%éLmPDE A, LmPDE-B1, or LmPDE-B2, and can‘;3 of

n‘éifé?'fb&ﬁ@ pYgpepthrsHenifernhefiests oathaseiiRiRisY o SUFRE
:{ﬁﬂle&%w%ﬁv@éhﬁﬁac@%wm?émgr recombmant LmPDE

ludes polygl)_eptldes from Leishmania major, as well - P '
2005/d938k6 ﬁ@fﬁﬁ?oé@f@@?@@@" is a cell that Is general y the same, e.qg.,

genotypically and phenotypically, as the cell to which it is belng compared
~_{e.g., the cells can be sister cells), but which is not exposed to a test
compound. '
[040] The term "expression control sequeﬁce" or “expression
control element” refers to a régulatory polynuclectide sequence thatcan.
| direct the transcription and transiation of an open reading frame. Exp.esseon
control elements are known in the art and 1nc!ude., but are no_t limited {o,
inducible promoters, constitutive promoters, splice donor and accéptor sites,
secretion signals, enhancers, transcrapt)on terminators, and other |
transcriptional regulatory elements. Other expression control e!ements that
| are involved in translation ‘are known in the art, and include the Shine-
Dalgarno sequence, and initiation and termination codons. .
[041] The term “fragmént" of a LmPDE polypeptide refers to a portion -
ofa 'LmPDE polypeptide. For example, a LmPDE fragment can be a
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as other Leishmania species and subspecies from the complexes
Leishmania tropics, Leishmania donovani, Leishmania mexicana, and

woz Leishmania viannia including Leishmania aethlopica, Leishmania
: g?s(gﬁ?gngls Leishmania d.- donovani, Leishmania d. infantuRf T/ERAMALE390

d. chagasi, Leishmania garnhami, Leishmania m. mexicana, Leishmania
m. amazonensis, and Leishmania pifanoi. [052] The term "LmPDE-A
nucleic acid molecule" refers to a nucleic acid molecule that encodes a

| LmPD | d.molecule”
R, St 88 e e ol DR OE prtiave the
Riskqgierl mﬁvﬁumﬁ@MEngwwﬁmEnﬁqIEmmEe&ﬁ &r anepEiRacid

5] The t LmPDE
B B ey Rl PR A TR bR Al 2
porisspatie lgpmﬁqupmuam:wgﬁna@amwm?aﬁu@mr{gé%f trr]%t '
_ a in the activity of the, ]| mPDEs of the
e AR G s e et YIS R S e
dadrédse of firetiniveatioont (expressmn) or activity, binding
oreport 2y TR B R RS O R TR ielPlE ol Tiiclaefers fo
adeIEinocoion fﬂbé@.%n%rﬁ@écui&iiecﬁfé&ﬁecamnb@orﬂ@b@k@ﬁxple, such a

| f A or RNA of
e A <0 B0R WTRDE et hegntihatng
repirtedind echielpgical antummgé atfwlhbb:{gﬂs]_w@mm ‘Lnerabitnkes”
F

L S S Yo BRI F B it crmined by
%@%h@@th@qvahgnamamm@er&dnwmwypép(n@@e;ymmmamab@mmw

figlgiegacid sequences can be contiguous and in the same reading
frame, certalng enetic elements, e.g., repressor genes, are not

contlglﬁ%&y Eﬁ[@lh@é@q@@ﬁw l@nﬁﬁdmm bighheptideeautstitidiesin
, t?%ﬂﬂﬁfﬁ%rﬁﬁm%?&%%%@%g@ %@iﬁ%@% @%‘é tHje n%é PEs is

2005/023856 PCT/IB2004/00 9] The ferm ™"
kepwe {9 thiod &3MRed catalytic domain of PDEs.

| [044] The term *humanized antibody” refers to an antibody m‘diecule
in which amino acids have been replaced in the non-antlgen binding regions
~in order to more closely resemble a human antibody, while still- retaining the

Vorlgmal blndmg ablhty As used herein, a humamzed LmPDE antibodyisan =~

mmunoglobuisn molecule that is capab!e of binding to a LmPDE polypeptide
“and has variable regions with substanttally the same amino acid sequence as
a human Immunog!obulm, and has a hyper—vanabie region with substantially
the same amino acid sequence as a non—hum.an irh‘munog‘iobu_ﬁn. |
| [045] The term “hybridization” or “hybridize” refers 'to'any process by
which a sequence of nuc!e:c acids binds with 2 complementary strand through .
base pairing. _ _

. {046} The term “hydrolyze” refers to a chemical reaction wherein a
chemical bond is cleaved via a water molecule. The catalytic function of
LmPDEs of the ihvénﬁon as with all PDEs, involves the hydrolysis of cAMP
(as determined by methods known in the art, e.g., Sch;!!mg et al. (1 994} Anal.
Biochem. 216, 154-158).



[060] The term "stringent conditions” refers to conditions which permit,
hybridization between complementary polynucleotide sequences.

‘WO 20Guitassisstringent conditions can be defined by, for examplexdgp2004/00399¢
~ concentrations of salt and/or formamide in the pre-hybridization and
hybridization solutions, or by the hybridization temperature, which are well
known in the art: In particular, stringency can be increased by reducing
the concentration of salt, increasing the concentration of formamide, or -

- raising Q€] hﬁ@riﬁ@ﬁ’ti’@ﬁ@ﬁa@?&ﬁh@nﬁoele]lqiﬂejlemdeohdmmuence is said
WeiadoiiRa I BoREEBRbO BRI Sty R daRkRIeemAred.

from their natural environment an are Isolated or separated, an Qe
resRa @b sk 85 sasapacsened thedirstemdios ﬁ@@)l&!&%ﬁqeen@éﬁ@re :
SYake 9 () (SHI) rom other
eI’:Ec%r%té?c)nen%s \e&\{%@\/\% ﬁgt ééé%%\%?ﬁ‘? ﬁayga%ss%(céj %/ ?Igg; ui‘nerferm
capapanioaef hadinet arelereconshaagesnces mypewdefmum«atmdmu

FReRERSYRIT CENARATIRE Nl R RS GRRUIONS

deletions, conservatlvea ino acid changes orphlcc anges P eIc
%?@ﬁ@@@&ﬂ&n%%hhverﬁaﬁgébetME@ﬁbl@J\me@ﬂ&m (EAST AR) wehiaht

cREATLLant R memgaeﬁ%@ﬁ fRaafvrdHng n‘gfoém%f s gﬁ&%?@tncg opethods

ﬁ‘i/drolyss of cAM wherein the variant’or mutant nuclel
ﬁé@diénéﬁa@&eee piatetharrlustaimtsthots(eagivd-igaitiert [9551 988) Gene

7@?2?%? R R S R AR e or
thexsihgeraaiberakrguie indbeosthéengonbigindSIRR s Metiaey

m@whq SYFIRSSMNORRMY séﬁ%%@aﬁéé“a%%eb B@@&g&%med

rolés in modulating the effects of a wide vari IrSt messengers

b&@ﬁ@l@*@ﬁhﬂdﬁm‘@e NrPthgeafvergedtiy wmhgbﬁdrmﬁemmdﬁms

extraqelidpr Fignalsaheisgae i st |
hormanes, -12 WO 20051025856 F>CT/|stszéooX/00399Eo§T|ghtﬁ oo a cell ore

calb Gothagsithdhe sprRRaunS ctiniarpicenatheavise insadueingdhe

Cg@%a@@qmg}@gﬂ,%tg%@gﬁtes of synthesis by cyclases and by their-
rate of g[%% adation by cyclic nucleotide-specific phosphodiesterases

- (PDEYP5| BOETRIYHRERY csirpoie @Brageatayicaowhen bound to a.
LaPDEXOratehodd AningaRigehirie Nrienien _@ﬂﬂlad%'afé’é%%'ﬂwe amount”

(expression) or the biological activity of a LmPDE. Inhibitors may include' :
proteins, nucleic acids, carbohydrates antlbodies or any other molecules
‘whxch decrease the amount (express:on) or bleiogscal actw:ty y of LmPDEs |
present in a sample. The preferred inhibitor will selectwel-y inhibitthe -
biological activity of a LmPDE, while not affecting any other cellular proteins.
[050] The term “isolated” or “puri_.fied" refers to a specific nucleic
acid protein, or polypeptide, or a fragment thereof, in which centaminan"ts
(i.e., substances that differ from the specn‘“ ic nuclelc acid, protem or
polypephde molecufe) have been separated or substannally separated from
~ the specific nuclelc acid, protem or polypeptlde

- [051} The term “LmPDE” means any of LmPDE-A, LmPDE-B1, or
L. mPDE-B2, and can.refer to the polypeptide or nucleic acid sequences.
LmPDE polypeptides can be natural, synthetic, sem;«synthetlc. or
recombinant. LmPDE includes po!ypeptldes from Leishmania major as we[l _
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responsible for binding cofactors, and, in.some cases, a C-terminal
domain of unknown function. A conserved motif, HDXXHXGXXN, has

 wo 2ReaRJesnd in the catalytic domain of all PDEs. Several far;ky'
have beén identified (Beavo (1995) Physiol. Rev. 75, 725- 4&5%%%@35}%3990

et al. (1998) J. Biol. Chem. 273, 15553-15558; and Fisher et al. (1998) J.
Biol. Chem. 273, 15559- 15564). PDE families display roughly 35% amino.
acid sequence identity . within their catalytic domain. Isozymes within the -

serothtanib/dypieally shsplay éﬁ&@%%@%@%ﬂ?ﬂ%’%@&ﬁjﬁa@%@ mania
ithin a famgy, there s often _greater than 60% sequence identity outside

ERahRE dIARIR, doHONAY, LeishTamerare canaamnmbé.clsbimagiatdannia

PICBRg ueneTsHPIREBIHIBRRIAN MKARIAINS AR HSHBEL ¢85s55 ia o,
PDEs haye been identified. Class | enzymes all show significant amino
dRNPYER é%%@%ﬂﬁﬁﬂﬁw, H?éﬁ%éﬁ%ﬁié’d@ﬁﬁﬁiﬁ% Eriskrrpias

inntoeiera)] QQFEWHMMQQWM@WB%@L@@WHE}%W%ﬁ%%ﬂ\é‘?#ﬁs, and

éey ral PDESs_from_lower eukaryotes such as PDEZ2 from Saccharomvces
%‘fé%/i@%@%ﬁ 4fl@regA gene product from Dictyostelium discoideum.

Class JOBRESThewa e 1 ShaB KA ARG PHERLIHENFEIS M nucleic

with class | PDEs, and thus likely have a different evolutionary origin.

e ?éﬁé@gqpﬁgﬁzﬂé—m@%iﬁ@h’@ﬂ@ﬁ% “their generally

higher fsByalmes (areahinein B9) ok GieHbIRE8Ie” refers to ]
’}1‘:'L1§ 59-115 %)Qﬁilass It PDEs have been identified in yeast (Nikawa et al.

LY
fIE Bliasio hasepsagen p IHBRIEE delmeptidrium
discoidesa] (Theorwr atiP(L362 hRigiEhemm #oledBRFIARL 1) o
Vibrﬁio fish,%j [iunlig ?{éﬁ.l. 1993) J. Bacteriot. 175, 4615-4624), and -
GHRf S b RSk 9?&?9@}%8‘8%@89@01%3%-1542).
- [067] /milﬂetvm @(;Lﬁﬁﬁ%ﬁa%@@édﬁi’éé@i@ﬁﬂh@f@f@ ﬁﬁgﬁé @é@&q}ﬁﬁé}feby a
i¢_nucleotides due to,increased PDE activity. Accordingly, PDEs have
-%Ke@o?ﬁ%“ﬁﬂm %mfaa&ﬁk*&f%5?&@8@*8%%@%?%@&% GelPRE
ryroleotide E24Ueriz)5/023856 PCT1J820041003990 number of '
family; ific.and subtype-spegific,PDE inhibitors are being developed
as the@%%itig—@%g%@foﬁq f/f'v"i3 %qﬁsf'ngrg NS %"&égﬁtﬁﬁmﬁtﬂ&fethe .
Lol (@idtekpresentin@ati)nl. Funeramplel hbdidtdded maytbatise an
(Ki tal. 9 ur..J. Immunol. 25 9-2906), asthma (Barnette,, -
R R e e
crELicNstiosiioFenpotisynipoRAc a5 fup6@dimbotdmeyhahgsiyatiprbperties
- HREY RPISEs of the invention.

[057] The term “nucleic acid sequence” or'“nucleic acid molecule”
refers to an oligonucieotide, nucleotide, or polynucleotide, and fragments
thereof; to DNA or RNA of genomic or synthetic origin, which may be Singie~

- or double-stranded; and represents the sense or antisense strand.
[058] The term “operably linked" refers to functionally related nucleic
acid sequences. For example, a promoter is operably linked with a.coding
‘sequence if the promoter controls the translation of the encoded p‘oly'peptide.
- While operably linked nucleic acid sequen_ces can be contiguous and in the
same reading frame, certain genetic eiements,' e.g., repressor genes, are not
contiguously linked to the sequence encoding the polypeptide but still bind to
operator sequences that control expression of the polypeptide.
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57, 967-989) and cancer (Marko et al. (2000) Chem. Res. Toxicot 10, 944-
948). So far, there is limited information about PDEs in kinetoplastids such
s | eishmania major. Polypeptides of the Invention [068] One aspect of
wo g{-}-"“/eopfﬁjge?sﬁent invention is directed to novel, isolated PDE pol§bdpitae hgaqoo
the parasite Leishmania major, designated LmPDE-A (SEQ ID NO: 1),
LmPDE-B1 (SEQ ID NO: 3), and LmPDE-B2 (SEQ ID NO: 5). Particulb~r
embodiments of the LmPDE polypeptides of the invention include

| fuII-Ier‘@Qg}mﬂQEr@%mﬁ%g@dg%wa%g L eishman

from ja .
major. In another aspect, the invention relates %Paé%rﬁe% Y CILB:“E@FWC
aiﬂ\féfnﬁggﬁiso provides polypeptides comprising biologically and/or

immu iC Ve «[069] The present invention
also re al?(g t??/{igmz gﬁ:ﬁ %é:ﬁl?s% ch)}raﬁr%g%Eg? ﬁk?tgﬂt éﬁﬂﬁg? gp whic
PempbExbsidizaton bemeasmeooinleP@Rapohpeplicksotidengatisass,
R BRHBLIAGL iftion, | 0 letion, truncation, or.frame shift.
Such mutalntﬁfgﬁ?@%&%eﬁ?gg% Hqgf’/ﬁneo(i %%hf&? %g'ggfﬁetﬂﬁlogical
CopRaRLERdIaNg 9 salbroeins lermathise imtheawe bybridREtstighdor an
hastivity el ' ; jtides, such as, far example
D o] A B Rt DPCIAASE: SR Afaakel
KRRyhivdsnifo Heredieylrmstdnpandiffeabyperinaeawe byniadiadity the
SHeskaRs ayy \ tvagive amino acid changes, .
there a subsﬁ{ﬁl}fgg' a{ﬁ?r%o acigqﬁézzéﬁn%%ﬁﬂé r@é:rt]ucr)a %%ﬂM%aP'gms'“g the
h%%ﬁ%?ﬁé@%ﬁ%ﬁﬂ@%@tﬂﬁ%sidues that can be conservatively substituted for -

one a r gl I : 5/023856 . '

PCT/IE??&/OOBQ%%"%I%%%%Eﬂyegl?ri]%%éﬁ%gﬁ%?eﬂg%%fc acid or
PaYRGRYTRARGHERRRS gﬁiaﬁf@ regwdipstdram doilr sedutiersdronenent and
FESISEIRTEN IS St aRie BeiYLOsIPgnS el S lsitylion e Q.
abe cor ig’dered ﬁa}s&ervd%@?gggggiér%ggggqaﬁslﬁ’?ﬁﬁ %Tsﬁfl)gi;&@e, 75%

IrGritUtar SRt om0 lbRo O fress-Bffle ften i Y drsercstiese,
cpmuEareme Rt NN AN .
with \ A ?ﬂtﬁT@r%H@m%WiéﬁPMﬁ"aKﬁ%ﬁmmhmino
paigideplidegasnsuieitasitps e4aBIRe $6pIRe8 BRKG! SN WIR fie
s&gsqgf)tﬁpoanné,_%s_erﬁons, deletions, conservative amino acid changes,
polymorphic changes, allelic changes, frame shift changés, truncations, or the
- like, wherein the variant or mutant protein maintains its nati\}e.function (here,
at least the hydrolysis of cAMP) ahd wherein the variant or mutant nucleic
acid molecule encodes a protein that maintains its native function.
- [083] The term “vector” includes, but is not limited to, plasmids,
cosmids, and phagemids. - |

~ DETAILED DESCRIPTION OF THE INVENTION |

- [064] Second messengers such as éyc!ic adenosine mbno-ph‘osph-ate
{cAMP) and cyclic guanosine mono-phosphate (cGMP) play important
biological roles in modulating the effects of a wide variety of first meséengers.
‘For example, CAMP and cGMP are involved in the propagation of a variety of

extracellular signals that originate from first messengers such as hormanes,

=12~



alanine with lysine. Similar minor variations may also include amino acid

deletions and insertions. Any amino acid substitution that does not

significantly affect the biological and/or chemical properties of LmPDE
WO 200503858 des is encompassed by the present invention. Guid&TcEBgp04/003990
determining which and how many amino acid residues may be '
substituted, inserted and deleted may be found using computer programs
well known in the art such as the DNASTAR software package. [072] The

present invention also encompasses various amino.acid sequences that

lighhearAnFHEPEANRANE Ehd HhiyRIEREYOHHE INHPBRIURASUBtReE AT and
ASMPeRisiRPINER BONRRIY MG BEtHANe A8 agmasts sAAIBINIAGIr rate

the PDEase domain. The LmPDE polypeptides may be from Leishmania

GhaRerafaiine: heriamdcipriides sRrFiibRPesRI A @Rap IEXeES)-
Leishmasky MODES, 4:@1$0H] i?é@ﬁ%@ééd’@ﬁ%‘ﬁh%@ii@%ﬁ%ﬁ' and

Leishmania viannia including Lejshmania aethiopica, Leishmania

(BrevinhsataleRRthamine. addolan, Ndrrrapidef PR Ao T hmania
RsSORasR: ﬁe?ijﬁmaﬁ-?%a%@ﬁb@@)iahﬁﬁh@é% HasBeXi§AAckRIRBMAMNRIn of
m. amazonensis, and Leishmania pifanoi. [073] The LmPDEs of this o
YNSRI fMlaytE@-eﬁmgaw%mﬂﬁﬁ@ﬂﬁ%&mem&@mmww the
dutafiaR ismaih 2 latkaisan SandradiynnByFE R is et iaMified

urification methods to obtain isolated LmPDE polypeptides £Ssee', e.g;,l
jol.

(Parueak! 8P2) CYusey/shrstedies ferpfotir Mialig RiPhid 998) J.
EheracteizatEas -0k 581 ingdaeuRiEess. (REiRYignWa ) )CHEm, Paer € 5550-
and degree of isolation and purification will depend on the 15 WQ .
Yo 336 FevirsBispsyIeushiteie PINBoRS S SRR GsIdRNIY -
| | Iéil‘QE]Qitﬁ_ _I?‘Bi@:l_ th l;‘f\!ig@ﬁﬂ%tpD'E W?%ﬂf}@'f@ﬁﬁl [ ety |
molecules that impair-the hindi rotejns to antibadieg or - .
ARt e e bR SR P Gt Lk e i egre f often
e E’tf@ﬁmwgg%i@@%LZ@N&@_&@M?|Og'l©@;diea¢té/i@§tai%ﬁibng?ﬁﬁiﬂ@.£ wgmms
one form,, suc ified LmPDE polypeptides retain the ability tq bind -
Al A U e o T

polypejoiBy ofrtleaikomestisn twadistipod dimeskbasoh PEMEY hapecbessddentified.

SRR S B S S S i

- theitwcatidytis dbmain DB asstePDES include all currently known families of
mammalian PDEs as well as several PDEs from lower eukaryotes such as
PDE?2 from Saccharomyces cerevisiae and the regA gene product from
Dictyostelium discoideum. Class Il PDEs, however, share very little amino
acid s'equencé identity with class | PDEs, and thus likely have a different
evolutionary origin. Furthermore, class |l PDEs are often distinguished by

' their generally higher Ky values (Zoraghi et al. (2001) J. Biol. Chem. 276,
11559-_11566). Class Il PDEs have been identified in yeast (Nikawa et al.
(1987) Mol. Cell Biol. 7, 3629-3636), the slime mold Dictyostefium discoideum

- (Lacombe et al. (1986) J. Biol. Chem. 261, 1681 1-16817), Vibrio fisheri
(Dunlap et al. (1993) J. Bacteriol. 175, 4615-4624), and Candida albicans
(Hoyer et al. (1994) Microbiology 140, 1533-1542). o

[067] A variety of d iseases are thought to result from dec;'eaéed jevels
of cyclic nucleotides due to increased PDE activity. Accordingly, PDEs have

* become highly attractive drug i‘érgets over the last several years. A _growing_
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or polypeptide that result from posttranslational events, such as
glycosylaton, phosphorylation, and intramolecular cleavage. [075] The

WO 206}‘%%Inventlon provides isolated and purified polypeptl
amino acid sequence identical. to the predicted LmPDE pdcﬁ(;pﬁ%#g&/%&”ﬂ

sequences disclosed herein. Accordingly, the amino acid sequences of
the present invention may be identical to LmPDE-A (SEQ ID NO: 1),
LmPDE-B1 (SEQ ID NO: 3) or. LmPDE-82 (SEQ ID NO: 5). LmPDE

A 0 e SRR P DR R

d@@@l@u@é aﬁ@ep@@@@ﬁmmwntaﬁqlwpda/r@@%ofaﬂmﬁaﬁdq)auﬁhms
S R LB PO S el o 1Pt o),

| aﬁémus (Kiglyest Alcid Wémﬂmmﬂénqeee}mmma (Barnette

Y T et T S e SR BB Epon)
M:)v@;ﬁw Irapml - SASELS4D 29627 Tinepoteseyt (haaptiyretaddo pES8Y Erugs
B gD R SR P BoF s

9§@¢u§@é@ﬁﬁéﬁf@pﬁdﬁ@ﬁﬁdﬁﬁd@mwmmm@ﬁ&mnsi«unem;ﬂ@ﬁud;wm as

%Flg)%}ﬁé uch as different allelic forms, polymorphic forms, -16 WO
/023 T/IBZOO4/003990 alternative precursor transcripts, and

mature transcripts. Additionally, recombinant nucleic acid molecules that -

ﬁgg%gga&qﬁgriﬂ%rﬂfmvel LmPDE sequences are provided. [077]
Ino

e embodiment, the present invention provides a nucleic acid
 encoding a LmPDE-A polypeptide of the present invention comprising the

- huclegdigg S@H@%%%éé%ﬂﬁ%?@é&%eﬁtﬁﬁ%‘&i @Hk@%&e e ated

position 530 and ending with guanine at position 2425 ch corres on

P@Eam%’ﬁ@ﬂ@i fom dhs Paras lﬁdelf)hmm?@mﬁo@ﬁﬁmaé@mbﬂﬁéﬁﬁ%

(SERHAiPNigeH eﬂHﬂﬂ%f@#”%'EéﬁQNé NG ZnlegiBe- Eﬁ%%@!@?r@b
sggsmon 1679 and ending with cytosine at posmon 2356, wh

freshent WWW&%@W&:WM@&W&%W@M
irRGie38A-RO% el SRRDIEAQLPBree thadeaarormyofihg 8endlifania

code, the present invention also provides any nucleic acid molecule that
maiebqiR arggnfge?ﬁ%ct the mventlon relates to fragments of LmPDEs. The

invention also provides polypeptides comprasmg biologically and/or
lmmunologacaily active fragments of LmPDEs.

[069] The present invention also relates to variants and mutants of

. LmPDEs. Mutant alleles of LmPDEs encode mutant forms of LmPDE
polypeptides having at least one amino acid substitution, insertion, deletion,
truncation, or frame shifi. Such mUtant_forms of polypeptides may not exhibit
the same'bio!ogica{ activity as wild-type proteins (e.g., they may have I'ess
PDE activity or an activity not normally found in LmPDE polypeptides such
as, for example, not functioning as a PDE) _

[070] Another variant of L mPDE 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 structurai or chemical proped:aes Ammo acid residues that can be

conservahvely substituted for one another mc!ude but are not limited to:
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comprising the LmPDE-A polypeptide sequence set forth in SEQ ID NO:
1, beginning with methionine at amino acid position | and ending with

WO 23@{@3@% amino acid position 631. The invention also provides nucleic
acids tha

that encode fragments of a LmPDE-A, for example aTfubfEiéoagpssso
that encodes the PDEase domain comprising amino acids 384-609 as set
forth in SEQ ID NO: 1, [078] A specific embodiment of a nucleic acid
encoding a LmPDE-B1 polypeptide of the present invention comprises

' ' . innj ith adenine at_,.
e LI R e 8 Partic
asiddaibnaias cigiins iralthreosner Igsine/argirdng)andother

Hg;gqigm ] ' 20tida: nce. fo in SEQ .ID NQ: 4,
geginning.\}viéﬁtw)[/gr%?r%? ?})@%ﬁ%&%ﬁ%@@ﬁd%&%%@%&% 898)%‘??%%& '
pRRAENE0Es deRendiog espihsdendnr i aféhdopaaticofdmaRio Biid and
: INO AC -8 ; eaeracy of the
e e B e e R S o,
mlbianiehstipldeleelativelydustraphrinrising tbquentpBebaterchanged -

WA RERLHS W@Bﬁ?@uaﬁ%foéﬂhigoﬁﬁe%ﬁ%%iﬁ \%ﬁg\gning with

methionine at-amino aci pr|t|op 1 an ng w line at amino acid
positiolP83d. AHenmnetiveiyn aripibuidyshavegiopoits drattineattaino acid

t E&n%ﬂ ide, for - 2005/023856' -

(T'DC'I: %gzé?)%t/:goé%g(@iexam Ié:y' ﬁ%ﬁ‘%ﬁ%&g éﬁ\aé{(éﬁé)g ed! e%’%ﬂ:’égg han, or
aniam WBMpeey imlaraEasBurigionsseyeiteinGEe Briiad Acid -
deTidhspards smigpin ol LA AR B ANGRANG ALINRRR
_polypeptide of the present invention comprises the nucleotide sequence of
w&ﬁﬂﬁm:?@‘f&tﬁé)ﬁm wiglaaisal andfer shpodeeioropertind ehtimiiin
RsloplIsiakaas bR APRa ok, opEsTRABAS X AMAR 225 dk 40 ff SEQ

ID, NO: 5). Another embodiment comprises a nuqleotlde sequence tound
drieEHNIPENGIE BEGMAWGRARY AHRR@eldossidies 198 he snbisijuted,
e : POSTHORASS . _ ¢ | n.
r!of LmPDE-B2 iamin‘o acids g%gﬁg&l%ﬁ%%%ﬁ D N(r)ﬁ%}frgﬁ%ﬁ[e Hin
theguhsHah, 3% the Yhent ABR a8 ©ack@a9ention also provides any

Nnucleigor el @HesshaiRRGARRE ARCYRAHSR SABRITRR Smino acid
LmPDE-B2 ogpeptlde seé%l,{;nce set forth in SEQ ID NO: 5, beginning -
RGO GPERRR A BEL(RATE 2R SRgpisal el BRI

ptiheptitien S4th EbgilypBptactstith conservative mutations and fragments
~ containing the PDEase domain. The LmPDE polypeptides may be ffom
Leishmania major, or other Leishmania species and éUbspecies of:the-
complexes Leishmania tropica, Leishmania donovahi. Leishmania mexicana,
and Leishmania viannia ihctuding Leishmam_'a'aeth'iopica, Leishmania |
' bfasf!iensis,. Leishmania d. donovani, Leishmania d. infantum, Leishmania d.
| chagasi, Leishmania garnhami, Leishmania m. mexicana, Leishmania m. |
" amazonensis, and Leishmania pifanoi. | -
[073] The LmPDEs of this invention may be embodied in many forms,
such as in isolated form or .in purified form. A skilled artisan can reéd;ily
employ standard isolation and purification methods fo obtain isolated LrﬁF’DE
polypeptides (see, e.g., Marchak et al. (1996) Strategies for Frotein
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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provides nucleic acids that encode fragments of a LmPDE-B2 polypeptide,
for example a nucleic acid that encodes the PDEase domain comprising

~ wo 208Resacids 657-890 as set forthin SEQ ID NO. 5. [080) Grerakskill#hzose
the art will appreciate that nucleic acids of the present invention can

encode domains or portions of LmPDE polypeptides other than those
specifically mentioned above.-[081] The present invention contemplates
alternative allelic forms of LmPDE nucleotide sequences that are isolated
ifterdeiffersat Mjexwm@l&&fm $PEPRE: Eyﬂémlm@@a}%@uﬂ@e |
Slijo[r)'n{sér% fa\tlfrally-ﬂ% urring gene sequences include wild-type and

R R o e B ST5:0F HhrleSuli gt s o bindinacse
Lpn6tBiE pa_via'@m@nmfatieaﬁdme@iéﬁraf?wgsﬁ%@@éd%ﬁ%@m‘ﬁnpne
PROS lesterase function. tant of a M| ge_ne sequence ma
P R e B psl Raridarchtne e laivaal
abthitp Byt DiEgsrosii da, daeesampidieblE@NIAPBE Holypeptides
, a mutant of a LmPDE gene sequénce

hosphodigsterase. Alternativel )
rér%neéllflI gﬁ%@cﬁeﬁ @I?%E'B% %'Eﬁ ide Wﬁ\ﬁﬁﬂ%al activity. Accordingly,
the pfegdit Maé'ntierfcrrmsidesW%WQﬂ%WEWc%PSQBﬁBW%e
. LmPIDE nucgo'tidge)éfqu‘;nces. -18 WQ 2005/02385

e SR e e ot PR ISRLAf BIRGRRRER RHER ashRasbimesiational
muad§fiatiiis. (dforesthpRD Earlstleqidasedusorasd Pl deRlBistides

lym ic_forms of naturally- rring gene sequences are isolated . .
e R R e U e o SOPR b AL RO Protein
omwwgﬁnt@m@oﬁmmswt&%m&%@m hd@?bétion,

ult in,changes, in the amino_acid codon sequence. Thesé
p@égé%%%%é%%’a%q%&%ﬁﬁ@ﬁﬁﬂl—"tv SR Re5E gene that encodes a -
~ proteil@Ralirththereintodivalativitypedvidds el 41l BRd prokias, or
! P orphic form of the LmPDE protein having, a
R b AR e R A
Liebletepebipeplidagequaniees (eedatlchi)dhat difeofdingialsisslosesl acid

P i n et do not alter the predic PDE _ o
S e e e o iy TR SR b e e pup
N@éq@gét@d:@EdedﬁEi@am QW@@{MH&@@EB&J{&E@W@@B}MM@DE
pgg(ﬁgﬁﬁggedﬁ%ﬂ@ﬁ%%m%&?&’H{E%Eet@tnﬁé%{ﬁqto%%“e%ﬁgnce that is
identical to a fragment of a full-tength LmPDE polypeptide sequencé. The
present inveniion also provides isolated and purified pofypeptidés with at least.
about 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 96%, or 99%
identity to the sequences disclosed herein. '

Nucleic Acid Molecules of the Invention

[076] The present invention provides LmPDE nucléic acid molecules
corre_spo_nding' to the full length genes of LmPDE-A (SEQ ID NO: 2), LmPDE-
B1.(SEQID NO: 4), and LmPDE-B2 (SEQ ID NO: 6). The present inventibn
also provides nucleic acid mo!écules that encode the LmPDE polypeptides

- | dis_cuésed previously. The present invention a.l'so"encampasses.variou.s
nucleotide sequences that represent different fo_rms and fragments of LmPDE
“genes and transcripts, such as different allelic forms, polymorphic forms, |
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prokaryotic or eukaryotic expression host, in accordance with the
frequency of codons utilized by the host cell. Alternative reasons for

. Wo 2@krpgséhe nucleotide sequence encoding a LmPDE proteipdpgidf 183900
production of RNA transcripts having more desirable properties, such as

an extended half-life or increased stability. -19 WO 2005/023856
PCT/IB2004/003990 Table 1 Amino Acid S mbol One Letter Symbol
Codons Alanine Ala A GCU, GCC, GCA, GCG Cysteine Cys C UGU,

Yo alyaieadisondRDscins GG neinenicAsiits, Ea\@é«ﬂoﬁ‘aﬂsa

e e UG BYERE G O GRU2EC SR Svel

Histidine His H CAU, CAC eucine lie I
MRDEAEQ@;@@@E@mmmUG CUU, CUC, CUA, CUG Methionine

a8 AR AN MG Ssteetiuceic
TP RednPENREE-SepviyratiSd i ihe Eseit AneatonAGMAERg the
gdg%%@%?ﬁptﬁkﬁ x @%&ﬁ%ﬁosmewz R%Jlryﬁlﬁg Yﬂﬁf&ﬁ@'“e at
Rpeisnt ﬁﬂié@ndwa‘udhgr\pmmmatmﬂﬁedmﬁ@&m corresponds to
égg%%?sgcéﬁateﬁi(é)ér?we 4%%%#19 A a d tr?nesmﬁgps %E%){g %%%Eg%%%na
nucleotide sequence found in SEQ ID NO: 2, beginning with thymine at
position 1679 and ending with cytosine at position 2356, which corresponds to
the PDEase domain of a LmPDE-A polypeptide (amino acids 384-609 of SEQ -

- ID NO:1). Due to the degeneracy of the. genetic code, the present lnvention '
also provides any nucleic acid molecule that encodes a polypeptide |
comprising the LmPDE-A po!ypeptlde sequence set forth in SEQ ID NO: 1,
begmn;ng w:th methionine at amlno acid pos;tlon 1 and ending with serine at
amino acid position _631. The invention also provides nucleic acids that .
encode fragments of a LmPDE-A, for example a n.ucl'eic acid that encodes the
PDEase domain éomprising amino acids 384-609 as set forth in SEQ 1D NO:

[078] A specific émbodiment of a nucleic é_cid encoding a LmPDE-B1

polypebtide of the present invention compﬁééé the nuéteotide.seq'uence of
SEQID NO: 4, begmmng with adenine at position 1257 and ending with -
adenine at position 4059 (which corresponds to ammo acids 1-930 of SEQ iD

- NO:3). Another embodiment comprises a nucleotide sequence found in SEQ
1D NO: 4 beginning with thymine at position 3205 and ending wi th cytosine at

' posmon 3906, which corresponds to the PDEase domain of LmPDE-B1

- (amino acids 647-880 of SEQ ID NO: 3). Due to the degeneracy of the
genetic code, the present invention also provides any nucleic acid molecule
that encodes a polypeptide comprising the LmPDE-B1 polypeptide Seque'nce
set forth in SEQ ID NO: 3, beginning with methi.onine at Iamino acid posftion 1
and ending with valine at amino acid position 930. The invention also
provides nucleic acids that encode fragments of a LmPDE-B1 polypeptide, for
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complementary antisense strands) encoding LmPDEs, DNANRNA
hybrids, and related molecules. The nucleic acid molecules of the present

WO 239%/}35%@3 include nucleotide sequences substantially identi%ﬂﬁfodmew%
‘ s 3

complementary to the LmPDE nucleotide sequences disclosed herein.
[085] The invention encompasses genomic, cDNA, ribozyme, and
antisense molecules, as well as nucleic acids based on alternative
backbone and including alternative bases and modified sugar moieties, -

skeihsiecervesbilemngiutalisousessinb wist & naiall SYRPASIAE mino

As_used herein, "wholly" synthesized DNA means that the

BRIGR AR Sy 56t prmiear FRRARSNO®:partially” synthesized means
that onfypoytignsfdine e%QbW@r%QPPéS?@ﬁEQigﬁyé%zgﬁéé%?flﬁ(%%lﬂggE-Bz

resulting DNA are produced by chemical synthesis. Antisense

EOWVARPRIGS dhe PrscsrdEn@adion sompipep e nuelertideds(ernes of
SEMAD: REECRhRAEGHRS: Ni8ate Qe YRENESvith -
(described in grif?[er detall b%loﬁﬁ%ﬁ%?gwgr?g I%I\'?(g\ o@e@%ﬁ%

paeaipgiARgsiRRACRAANEICh ermearmadsrie amibadigids thif4fefkSEQ ID
Ressp Qinﬁﬂié?i6:ﬂ%@dﬁ@é@ﬁ‘&%ﬁ\ﬁi@@é@ﬁ%&ﬁ&@%Q%ﬁ%rr%%c'fgﬁrﬁg'?n SEQ

'[086] The present invention further provides nucleotide sequences

N8 1ing WihhoEnaldsRitaRdisfend radingguith cytosine at
shieenasbybudinaienrosnsiienstd wRicehEY BTzt P ERNgard

high stringency.conditions will occur between two comﬂgementary nucleic

N BIEEIES faP iRt PRQERLER Rorferir srgaonaiecy tidhe
GORICIONE, this praskiiapnaneh 2 RBGFKd e AriBR HsigBiecule
%ﬂg{gnc hybridization between nucleic acid molectles depends upon,

AFHES AechRREd: rnpysine helgeRBE.BR Balvpanbdesriuence
~ dbeflenpiin SEICe IDYROLEINGLErANAS WIIR MEIRRITRNEIAMAHRS LY position 1
conductin -hl,(t;%%strlngency hybridizations are well known in the art, gng
) Rk VBN IETHN A6 BER QMK P4Ba oTh e Mdrenlianailiang:
prdvidesatoisiditeacials(Griticriedi friaghesielaatemPBEIEEPINY peptide, for
‘Harbo éNIHﬂ%%;a?] In,@ﬁge al, stringent hybridization conditions aré those
SRAMELE B 56 RSBk heRA A (TG AmsB AR TTE R, POrRERFgramino
 aidsnBhT-8001Es MY &HHADSECMBDAdONSCitrate, and 0.1% SDS at 50C;
or (2) y~a denaturin ent during hybridization such as formamide,
for xR, % e AL SR B B iR AR e
dserfivoleiitibocan encode domains or portions of LmPDE polypeptides
other than those specifically mentioned above. |
| ~ [081] The present invention contemplates alternative allefic forms of
LmPDE nucleotide sequences that are isolated from different subjects of the
same species. Typically, isolated allelic forms of naturally-occurring gene
'seque'nce‘s include wild-type and mutant alleles. A wild-type imPDE gene
“sequence will encode a LmPDE protein having normal PDE biological activity,
such as, for example, a phosphodiesterase function. A mutant of a LmPDE
~gene sequence may encode a LmPDE polypeptide having an acti\fity not
normally found in LmPDE pofypep_ﬁdés, such as, for example, not functioning
asa phosphodiesterase. Alternatively, a mutant of a LmPDE gene sequence
may encode a LmPDE polypeptide having normal activity. Accordingly, the
present invention provides wild-type and mtjta_nt allelic forms of LmPDE

nucleotide sequences.
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polyvinylpyrrolidone, 50 mM sodium phosphate buffer at pH 6.5 with 750
mM NaCl, and 75 mM sodium citrate at 42C. [088] Another example of
stringent conditions is the use of 50% formamide, 5x SSC (0.75 M NaCl,

.. WO 9B odium citrate), 50 mM sodium phosphate (pH 6.8P.@XA8£064/603920

sodium pyrophosphate, 5x Denhardts solution, sonicated salmon sperm
DNA (50 mg/ml), 0.1 % SDS, and 10% dextran sulfate at 42C, with
washes at 42C in 0.2x SSC and 0.1 % SOS. A skilled artisan can readily
determine and vary the stringency conditions appropriately to obtain a

clear atitPddtetisisasgitdivaiosifudhengivderapipdeopetyrivotphic forms of
QSR 38R5-B6! 9 ' itians.include: (1) |
lgtringency (nggg_é%%ﬁ%v%% 2‘%@%@@%%&%@?@ %H:ﬂ%%f E.}A%&Vf
 BalHERINCY COURIRBE0E 56 QAN S5 SredigClptaddi@hitiffeseingarispcts of the
| 1o, _ 27 . .
{00 P e O R RS U R v
mslestids sprdiintientidhahepiberisoaytetubsedigin crgrgtal imBiAmino

: A i 5 L, i
S S o S e R P Tmp e
aeneibi anesdesienpditeinloaviDglthertkipy ival ectivity aivitdtypersaPDE

i e I , - s (PR -
B e M o B B TR O IR LR DE oReiSh having
pHitprantiesaull sidivitoramidate, and methylphosphonate molecules,

B o ey e e e

manner (Zamecnik et al. (1978) Proc. Natl.” A

\GHsatnilgas triedbehptsiferdiomdbe deaseds MRREIUGR00L),
Repiideaycirie asiAdTalRsURS prooRdiss Ezwiﬂﬁé‘?ﬁ}%ﬂig%gfén%%‘éﬁ‘mh

an amino acid residue, such as lysine, and an amino group have been
bigiasicalreld dinall isoredaryigage Mwsiantas ey br oenerater bop
rEaDAMBIPLAODIAA8dAN HIBGN GO ARRIs PRI SRS RIS 80 levet
of nucleic acid.(Nielsen et al., (1993) Anticancer Drug Des. 8, 53-63).
REVRACTIA NS T RGeS S BHIN ATHIDE Brefeireinm aetissdatan
metanpstit oPEoRAHAEE!IGS AN AR URS 8ol dReksifih (ha e dBkncy of
qFégfss, Ne}gv Y(()Sgrlgt%gd Ollﬁgonucleotlde Synthesis (ed. M. J. Gait (1984)

OproulliEsda hea

seqhanlegracedingaiResPDE protein include the production of RNA
transcripts having more desirable properties, such as an extended half-life or

increased stability.
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in U.S. patent Nos. 5,194,428 and 5,110,802. A skilled artisan can readily
obtain these classes of nucleic acid molecules using the LmPDE
u e sequences described herein (see, for examplé, Innovative and
wo zoge%%%%glves in Solid Phase Synthesis (1992) Egholm, et aﬁ)% @34@35999
or U.S. Patent No. 5,539,082). [092] Embodiments of the LmPDE nucleic
acid molecules of the invention include DNA and RNA primers, which
allow the specific amplification of LmPDE sequences, or of any fragments
thereof, and probes that -22 WO 2005/023856 PCT/IB2004/003990
selectively or specifically hybridize fableobe sequences or to any
fragments ‘thereof. As used herein, amplification refers to the production
of additional cogies of a nucleic-acid sequence and is generally carried
lym ai B&hn t are well
Mﬁ&ﬂ?ln the art (P#8ffenbach et al. (1995) PCR P ; SCAboRftdty GCG
CRX&FRIQF"COId SprifySHarbor Press, Plainview, NYH&kk H@ic acid
file 1abRRl with a detectBble marker. EXAMHpEAG a '
'é'f@éfﬁﬁlé%rkerﬂ@lude but are n& limited to, ﬁ%oﬁf}%
Rm&m%mpo‘mﬂ a blolumlnesgent compou Y uminescent
%B’H ¥§und, a meta@bhelator or an eﬁ:‘zyme Tech%@e@%@g@@&tﬁ@G
REDNA and i probes are wHll known in t t @BBE for example,
l8QlgHF Sk et at. (1889) in Molecular Eloning). Ree%m% H%Hﬁxlﬁ%% Acid -
L¥RiRRules Encoditd$ mPDES [093] ¥he invention
LesiiBinant nucldi®%cid molecules lencoding Lmlbﬂ}@‘pH p%@é §M§ﬁ
molecules may have regulatory sequences opera ili to the
“ﬂﬁ%’ﬁ@ﬁ'%cleoﬂd@@quences of thé¥linvention. [0& resent
ﬁ‘ﬁ?@ﬁﬁﬁf?ﬁlso en asses recomdthant nucleic nﬁ%&éules such as’

B¥fbinant DNA %;jglecules (rDNA?:}hat compns@%c@gl%-eCéA- CCG

' 385 encodifJ’LmPDE polypegtides. As useG% rDNA
W B%e is a DN lecule that hasYeen subject i rﬁcﬁ'&uﬁgf\ CGG

' %%ulatlon in V|t Methods for geperating rDN
in the art( é for example, Sambrook et af.

Ion| supra) one embodiment.of the presentig

s that en Fe aLmPDE p ypeptlde or f}
bh/allnked to=g e or more exp Y

139 gequences v UAU, UAC

) [084] The present mvention further provides novel purified and
isolated polynuc!eotades (i.e. DNA sequences and fragments thereof), whtch
can be in isolated form, including DNA and RNA transcripts (both sense and
complementary antisense strands) encoding LmPDESs, DNA/RNA hybrids,

| énd related molecules. The nucleic acid molecules of the present invention
include nucleotide sequenées substantially identical to or com_pleméntary to
the LmPDE nucleotide sequences disclosed herein. o

[085} The invention encompasses genomic, cDNA, ribozyme, and

antisense molecules, as well as nucleic acids based on alternative backbone
and including alternative bases and modified sugar mo;etles whether denved
from natural sources or wholly or partially synthesized. As used herem_,.
“wholly” synthesized DNA means that the DNA is produced entirely by _
chemical means, and “partia[ly" synthesized means that only portions of the
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Vectors Comprising Novel LmPDEs [095] The nucleic acid molecules of
the present invention may be recombinant molecules, each comprising
the sequence, or portion thereof, of -23 WO 20051023856
WO 20659248%004/003990 a LmPDE nucleotide sequence linkedREB{IB26404/603990
non-LmPDE nucleotide sequence. For example, the LmPDE sequence
may be operatively linked to a vector to generate a recombinant
molecule. [096] One possible vector for expression is an autonomously
at directs the replication of the

ting, vect | t
RIS s RS Ryesnicatswilicalp: aniseirammlapsies can

beegNAIs b e reoksobissnindedmn e ptideshaelbiY aus HIRAGIPon-
galso bg gﬁljuch as a number of well known retroviral, adenoviral,

AGd 8 g8 SHSh ARy RbGo tRiealre ¢ iyaty esdleseibresin

Q:@l@r&ﬂﬁbu[wwym@t%gém@cmgﬁsm YRA{IBP RIA meréfwa%é%%‘ﬁsm |
L rbli)Etranscrl t or polypeptide sequence in prokaryotic or -
AR A S R R g s

auckxpreskianotecitekelemgnhslesgtibpdabarechBstprenspd for
expres of;tgi%LmPDE nucleotide sequences in eukaryotic host cells

can in URTeab i ERM HRRe s RERVIdas dualaatidr sequences
helybeldritianmylenducwp (G8SIDEIAUfIBetHee s qiREE POSRIBIEhigh

: (?‘r?‘resslonlél ?UI | elements jnclude promoters or enhancers derlved from
L GERG YR e rO P ek Bely. R Eesiandagerstarprd
rgghegnngm:pycnnatﬁmas leiidecaacpentesiave cbapNMrHERta Kucleic acid

%%Encers from the mamrpﬁallan%g %ror from m%mmallan o
DL B R € R aona g e qhnutl bR abput
120%latibis méaml?%pnr@abtmiemqaﬁmem friecas signalse Wﬁrﬁ@tﬂ?@;ency

Anitiation codon and tse ces In ca es wheré a LmPDE
R B Pl B R HiS e S EHGERRR: the
.c&mmgbmmmmrthmsaddgmw m&hylaudﬂa:mwoéﬁ@ﬂ?dﬂm@ﬂbef the =

: Teasesyhere o I the od| ortion :
e s T R A s e R i e
htybchimmm aloelinkosvor ipringdard, mmmdpmmmamammnn '
t 0 9 ensu translation of the :
msert ngge?r%u@géﬁ %ona I%;I];n% ar’;idell”n§ |c?n oga Y Z ét)gdog pring
Harisyd-ebgiraiobptiCold Spring Harbor, NY): : o

[087] In general, stringent hybridization conditions are those that: (1)
employ low ionic strength and hlgh temperature for washing, for example,
0.015 M NaCl, 0.0015 M sodium citrate, and 0.1% SDS at 50"0 or (2) employ |
a denatunng agent during hybrldlzatson such as formamlde for exampfe ‘50%
(volivol) formamide with 0.1% bovine serum alburnin, 0.1% Ficoll, 0.1%
polyvinylpyrrolidone, 50 mM sodium phosphate buffer at pH 6.5 W|th 750 mM
NaCl, and 75 mM sodium citrate at 42°C. -

[088] Another exampie of stringent conditions i is the use of 50% -
formamtde, 5x SSC (0.75 M NaCl, 0.075 M sodium citrate), 50 mM sodium
phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5x Denhardt's solution,
sonicated salmon sperm DNA (50 mg/mi), 0.1% SDS, and 10% dexiran
sulfate at 42°C, with washes at 42°C in 0.2x SSC and 0.1% SDS. A skllled
artisan can readily determine and vary the stringency conditions-appropriately

- 1o obtain a clear and detectable hybridization signal. Typical ranges of
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natural and synthetic. The efficiency of expression may be enhanced by
the inclusion of enhancers appropriate to the cell system in use (Scharf et
O 2005/023856 PCT/152004/003990 (1994) Res Probl
wo EO%{'H%'? %XO 125-162; Biftner et al. (1987) Methods in Enzymo %fi‘ 004%%3990
516-544). [099] One possible vector includes at least one selectable
marker gene that encodes a gene product that confers drug resistance
such as resistance to ampicillin or tetracyline. The vector may also

endo est tlon sites that e ven ent
m%%%on #éggﬁe"nﬂ&u‘sﬂ 8@3 INORHG ﬁgﬂér tﬁg
. m@mpatﬁmpﬁs@@m@;ﬁenﬂtﬁ@m&%@&%s@sm%f @lﬁ@) SIDS,
e nown in the,art (s a , eta
A(% a%%nm% Y oiétggt{&ﬁ%IW?ﬁdssélgr‘é&-@bor
Labordtﬁﬂ?] Cﬁklm $p|meplt—lfmkmt:bk: ;ﬂnd[éeslmﬁlﬁ(l%@c@@ér €t encod?
s in Molegular Biolo eWYo 100 :
L\?’%%E B e Bresee‘sﬁt!% @H‘lﬁ{r}}% Eﬁ{% Est?éﬁ ErIB&eéHBbenay
iibemﬁat&tbﬂﬂlﬁelﬁ@lﬁ polypetmldaﬁabbm meiemnewmmectﬂrgdheérermat

comp r%ﬁ n\"lt\ng otl{j1 ost cells. Prokaryotic cell expression vectors

encot
aré WeI Aown | are available from several commercial

sourcd896pr @hamplﬂepfél’mdacﬁ‘miecfeles PERE inVeépiREealsoqnRILdeE.
ecto age tswqrth, CA P rata ene
R P R el S e PR e R il es.
. mmmgempkawmm?}@enmmmbmmelEs;dﬂﬂi@ldeﬁﬁewﬂtmﬁéic acids
i of t |nven for generating L mPDE
RS R e R BeRaes i SRR LR ion
pmmehlearplmpbammlcnaﬂe wk@wﬁtb?lp%l&amﬁ;nﬁeculeﬁ, that
ce essign vectors ewe nown in the
bYSH?BdQ Pfg%evé;lg%l#%{meveé ommc}?gla‘? epodfc ‘iﬁfUéE%?E%’an o
- (Z@nﬂ@@ﬂd@ﬁf/@hléﬁ??@étﬁ’@’mnfﬂ&é{smmamoNm%dﬁﬁmeﬁﬂaN(Aoodchlid et
| a§eB@Fr:§g§ P-Fé{ <l:"{gf ﬁ%lav t’or IgS}{J’_ _% V-10 (Pharmacia),

V-1/pML2d ternatlon chndlogle /pTDT1 (ATCC,.
#3125{9P‘&1d°§ﬁﬂ%e wew@imcbmmmmmmsee weleinsiid sdgemer

16 GRIER2AP 40AR IR HRLH R SIERRFAMRNF 09 SRR GRoup have

been added. These small molecules (also known as anti-gene agents) stop
transcript elongatio'n by binding to their complementary (template) strand of
nucleic acid (Nielsen et al., (1993) Anticancer Drug Des. 8, 53-63). Reviews

of methods fur synthesis of DNA, RNA, and their analogues can be found in |
 Oligonucleotides and Analogues (ed. F. Eckstein (1991) IRL Press, New

York) and Oligonucleotide Synthesis (ed. M. J. Gait (1984) IRL Press, Oxford,

Engtand)._ Additionally, methods for antisense RNA technology are described

in U.S. patent Nos. 5,194,428 and 5,110,802. A skilled artisan can readily
- obtain these classes of nucleic acid molecules ueing the LmPDE nucleotide

sequences described herein (see, for example, Innovative and Pérspecﬁves :

in Solid Phase Synthesis (1992) Egholm et al. pp. 325-328, or U.S. Patent

No. 5 539,082).

[092] - Embodiments of the LmPDE nucléic acid molecules of the
ihvéntion include DNA and RNA primers, which allow the specific amplification
“of LmPDE sequences, or of any fragmentis thereof, and probes that (
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[0102] The invention further provides a host-vector system comprising a
vector, plasmid, phagemid, or cosmid comprising a LmPDE nucleotide
sequence, or a fragment thereof, introduced into a suitable host cell. A

WO 260388856 expression vectorlhost systems may be utilized t®CRAH2a0003990
express LmPDE nucleotide sequences. The host-vector system can be
used to express (e.g., produce) LmPDE polypeptides encoded by LmPDE .
nucleotide sequences. The host cell can be either prokaryotic or '
eukaryotic. Examples of suitable prokaryotic host cells include bacterial

- sentiviedrrogepecifinadly &ybHdsteetichimPRRiTibesiursegdondoamy fragments

BILGRISCORE YR A IR MM IR B Bhle UK DA
cells'include yeast cells, plant cells, or animal cells such as mammalian
colidesnof insuaticillscBeveriqrussivie ismbodiraliycaprieddmiusing

host- m. isi Invi Carlsbad,
PSS M 0 BB AR G e o
HakHdnbeelsehall { V250 RS Rkenmeampudkheatpry Maockdy ol Epring

R T R TS R R et SRR witn
- dedenibblannBiNer mBisaniplesiche detesdablaveativeriintclade iiopréatst
. i ) h ,
oy oo g, e
hostpalischre thteouiicadn@sgentamforaest, witmetaidielatid, moranzyme.

e L D A7 G R B B S Rh G i
Weledulareifoimyante. Yemboeale ekl (HAAR) iralvilsrandar Gilpning).
vectors containing recombinant DNAs by various methods, including
electroporation, or cationic lipid or salt treatment (Graham et al. (1973)
Rescrabinms: MugleiesidiMrde suirs Bacoding bPDES
76,1373-1376). [0104] Successfully transformed cells, i.e., cells that

contain a rIDNA molecule of the present invention, can be identified by -

technid@88lvdinripwpntipmalserindvdsargentans réausiRiaaridifrolecules
BRI poRinepidRl Al dhnRiRsa b L HeRYina G Solnsisl,
and cloned to produce single -226 WO 2005/023856 PCT/1B2004/003990
spninBse orerRiMaloiRkesi dnitled-mRiFesitcientide sprrpRAepRithe
FRisiexamined for the presence of the rDNA using a method such as

that described by Southern (1975) J. Mot. Blot. 98, 503, or Berent etal. _ .
(1985) [024] The present invention also encompasses recombinant nucieic

acid molecules, such as recombinant DNA molecules (rDNAs) that comprise.

nuclectide sequences encoding LmPDE polypeptides. As used herein, a

rDNA molecule is a DNA moleculé that has been subjected to molecular

manipulation in vitro. Methods for generating rDNA molecules are well known

in the art (see, for example, Sé_mbrook et al. (1989) Molecular Cloning, supra).

In one embodiment of the present inventibn,' the rDNA sequences that encode
~ a LmPDE polypeptide, or fragments thereof, are operab[y'lihked to-one or

more expression control sequences and/or vector sequences.
Vectors Comprising Novel LmPDEs

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

recombinant molecules, each comprising the sequence, or portion thereof, of

-23-



Biotech. 3, 208. The proteins produced from the cell may also be assayed
via a biochemical assay or immunological method. [0105] In bacterial
systems, a number of expression vectors maybe selected depending
WO 200p8738% use intended for the LmPDE polypeptides. For exBaHiIB2001@A320
' large quantities of LmPDEs are needed for the induction of antibodies,
vectors that direct high level expression of fusion proteins that are soluble
and readily purified may be desirable. Such vectors include, but are not
limited to, the multifunctional E. coil cloning and expression-vectors such
adsniFRDESQE teTide satagenes BalkeDitga, roA}-imid hishadaoiogequence.
ucleotide sequenc y be ligated in-frame wi f
e g feu e S SR & Cfectorto
gihataatbydriecpridivard protkmdd; pIN vectors (Van Heeke & Schuster

(1989) J. Blof. Chem, 264, 5503-5509); > like, T,

(Promn AR Es S Dh oo S ARgioneyrs

replyptptifesasriosioprisingiag eptivoydtethitinecs- e senicatiEsithe rDNA
al. such fusi teir luble and '

e A R R AT O AR AR eian of

the thecprabarmd védtee igha attionkcdirovéanpuadedhwaatbrsyseynaisode

desjgned,tq includ in, t in,

SRl S e T s o, SO ey

aveety midniltal200] v gess (Bertinanth9ees Siotvidinéues Gnbts-6i29).

aicon P hcaut it HaRE Lo s R 5 R HE R R cRepartp o
ListfiDE tads@iphorpalypEgsitletioaisde Brisokelygyid 58 ebkergatic host
S arvea TR NRO LRI eI A preh

é'!ﬁ- EXpression
sequence encoding a’Lm olypéeptide can be driven by ‘several

adiffiece et proendteles criveskahple, etiresnvsiedsfouenxpesasiossdf thed-mPDE
L3R BIREE ShSAMY dRHsRAe i LA B exbtedifbilihirol

e used alone or in"combination with the omega leader sequence from_
clamenty, yuchasoiietsssdaversisiigbarbispoomatekdaiaxnression in

irgéggf):ii\ép%fﬂér%%ﬁﬁ@'é?(';S‘?é@%‘iEfﬁWOH{ﬁS‘lt SN Snelideasrdifoters or

small subuniit of RUBISCO (Coruzzi et al (1984) EMBO J 3, 1671- 1680;
eBhieass Ae(vogyapidhe epeuzB 43RS RE s ER ek ITBhThRR: -
RVYEEESS, A di pResHigReY); Gall Pillatolsrs®r IQRIdPashsersed from

plant viruses, and promoters or enhancers from the mammalian genes or from

mammalian viruses. _ -

[098]' 'Speciﬁc initiation sighals may also be required for efficient
translation of LmPDE nucleotide sequences. These signals include the ATG-
initiatioh codon and adjacent secjuen(;es. -in cases where a LmPDE initiation
bodon and upstream sequences are inserted into the appropriate expression
vector, no additional transiation control signals.may be needed. However, in

| cases where only the coding sequence (or a portion thereof) is inserted,

- eX0genous transiatioha! control signals including the'ATG&nitiation codon
must be provided. Furthermore, the initiation codon mustbe in the correct
reading frame to ensure transiation of the entire insert. Exogenous
translational elements and initiation codbns can be of various origins, both

- natural and sy‘nthétic. The efficiency of exbression‘ may be enhanced by the

inclusion of enhancers appropriate fo the cell system in use (Scharf et al
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These constructs can be introduced into plant cells by direct DNA
transformation or pathogen-mediated transfection. For reviews of such

wo 2685bpigses, see Hobbs (1992) McGraw Yearbook of Sciencgép/ggm 4/003990
Technology, McGraw Hill New York N.Y., pp. 191-196, or Weiss ac% an

Weissbach (1988) Methods for Plant Molecular Biology, Academic Press,
New York N.Y., pp. 421-463. [0108] An alternative expression'
system:that can be used to express LmPDE polypeptides is an insect

@Isgzég?w@saﬂs PSR SYSIRhifLioskARkas_GRHORieAD %?lﬁ?rﬁgggfﬂgﬁ;%ds in

AcNPV) is'used as a vector to’express’ foreign genes tera

ngypendal §1HdPRAchoplusia larvae (Smith et al. (1983) J. Vrol .46,

'SFﬁg se%gijmce encﬁl %#8%4 &rgé%%hlapd%sat%&fe %t%y oir{?g%“'llgit%zégrker
gmibehﬂatm@smcgahe m@usutfmhsmmepsl;m@l maamaexcansdcphmd
AR5z GRRUE| abie R DRCHORAmOleh SyceessIkLSRIon of Bce e

e’sequence w ['rerider the poly n gene ma
wddumlmbmntmm@twm enabla@emeﬂ%mﬁmamf\wmmous

f hic .
O ERHERRE DiEous TR BEHRRIE 2 o LSRR ERRR RN Ledtor
mﬂmadwa%mcéﬁméﬁé‘m inverdinn are wittkdaowtisdsendrt see, for
Wedprsten géedfﬁgme&ﬁmfddﬂﬂ%% PHBERRAR, panual,

sequgnce IS ligate ovirus transcription/tra
@@%@ﬂﬂ@@ﬁﬁ@@té@b@ﬁﬁ%aﬁ@fﬂ@&mw !éadurséanmm@mbmaeg) .
R I
CUIRELOIT e RO RIEY, AT SRR R
_ expresfgﬂ]_gta Vamoe @i@f@irﬁltﬁsﬁmﬁ@@n é@nganqatemmmPDE
tHEASGHROR-ROPRRE Eh SRS HRE B Y5s "t‘ﬂi’e‘é‘%ﬁw @?&%ﬁ@@%‘iﬁr
can be used to increase expression in mamm an host cel

vegiereibatere compztibipontosuoleryofin hest cellsstRiokwyatiesel
Qifes Jeabiitnie Mefwe/Nm KL essiol DS RIEINY £5iF SEveral

nucleotide sequences or to process the expressed LmP _Egolypeptlde in

COPURRIGIA ROAHREE: JIRhSYBERIGRIAS. ClerP(SEOpdip EptiiddanameR
Ouise POk it @é@%&l@g@ﬂaw;@ﬂfﬁl ﬂ!ﬁgﬁﬁél@ﬁ phagemid
%?%i‘é';%;yéatt%%z? R P8PSRI oo BRLS, or plvpaac hybrids may be
used to express LmPDE polypeptides in bacterial host cells.

[0101] Alternatively, the expression vectors of the present invention for
generating LmPDE franscripts and/or the encoded LmP-DE polypeptides can
be expression vectors which are compatible with euk_aryoﬁc host cells, such
as vertebrate cells. Eukaryotic cell expression vectofs are well known inthe
art and are available from several commercial sources. S.dch_ vectors can
contain convenient restriction sites for insertion of the desired DNA segment. _
Typical of such vectors are PSVL and pKSV-10 (Phamacia) pBPV~1/pML2d .

| (International Baotechno!ogies Ine.), pTDT1 (ATCC, #31255) and s:mzlar

eukaryotfc expressmn vectors.
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processing which cleaves a precursor form of the protein may also be
important for-correct insertion, folding and/or function. Different host cells

wo 200 RsdCHO, HelLa, MDCK, 293, W138, etc. have specific seiulaso64/003990
machinery and characteristic mechanisms for such post-translational
activities and may be chosen to ensure the correct modification and
processing of the introduced, foreign protein. [0111] For long-term,
high-yield production of recombinant proteins, stable expression is

p%efeeveét&%%f’mpéecs@ﬂﬂﬂ%@ﬁ@%ﬁ{p@ﬁgxmess LmPDE

polypeptides are transformed using expression vectors that contain viral
origins of replication or endogenous expression elements and a

selectablesatken SRRidrPHAMHBY HevE Hiskt Obs AR AP ElFifsing

grown'in an‘enriched media before they are switched to selective media.

aTyreciolinpre e sgRBish IR REREId S HMITEIG s |sRR B L6 WeRetidR
QLR CBIRENES: $ QoMY aiﬂ%%%é%{rﬁ&%?%%%‘ IRocesE UWlWariety

express the introduced sequences. Resistant clumps of stably

- ofgxsrearpnenceeterasd %mwmﬁﬁgsﬁbgaé Eoﬁ@rén@ommess .
|ZRBIRRIESRE %&ﬂﬂ%éése#l@%%%v@%%m eals BnsREIeMS

may be used to recover transformed cell lines. These include, but are not

EHRRSEE Be PR SANTRE PelpgRiidRe Jsasetiby WD B ruclectide

RN R BhRdst 3ehanth BQ%I&H%PBR%?%BB@%N% §6€ (BRnples
C&( et al. (1980) Cell 22, 817- a23) genes which can be employed in

Q)Paﬁﬁwgsheénézepésﬂae&# Ipanissahatiaien ot ggRaFotch as
EEORIPIIAS IBSisiRsCP SaiReYaad, asiiBpBRsisies, saiRctnR 35

include: dhfr which confers resistance to methotrexat Wligr et al.

Eapm)iesf Ritpila @ depuyslichostselisinshydape plagt cells, or.

- deFiRipReRdQ R aginasiysanide s AIROmHEIRsaRe 1kl 8 Gnlbsr g&ﬁﬂﬁl@'”
et al. ﬁ 981) J. Mo]. Blot 150, 1-14) and als or -29-, WO 2005/023856

/802090 FoRPSIEA e FIRISRIPEHNEHRFBRENAS Hgctor
(RivegBl mtmrﬂse@ety@mﬁf@@eJmmtﬁﬁWrm gmﬁoy&t&a]

Addltlonal ectabl aveb en described, fore '
AR5 BB TRIGE R Fatd Sty AamRiTz: Hagiblished)
_ :w@ebmﬂm@&aersvr@ieéﬂ isie) bt pRgetBHasITibadtiowmanvectsr

{ @%%/ﬁﬁﬁé @ggg{ ggﬁs%ﬁ%@é ngagggsla) Vlie)cently, the use Of
[0103] The infroduction of the recombinant DNA moiecules of the

present invention into an appropriate host cell may be accomplished by we!_iQ _
known methods that depend on the type of vector and host system er’np!oye:d".
For ekample prokaryotic host cells are introduced (e.g., transformed) with
nucleic acid mo!ecuies by electroporanon or salt treatment methods (see, for

' example Cohen et ai (1972) Proc Naﬁ Acad Sci USA 68, 2110; Sambrook et

" al. (1989) Molecular Cloning supra). Vertebrate cells can be transformed with

~ vectors co.ntaining recombinant DNAs by various methods, including

~ electroporation, or cationic lipid or salt treatment (Graham et al, (1973) Virol, -
52, 456; Wigler et al. (1879) Proc. Natl. Acad. Sci. USA 76,1373-1376).

- [0104] SUccessfuIIy transformed cells, i.e., cells that contain a rDNA
“molecule of the present invention, can be identified by techniques well kriown
inthe art. For exampie cells resulting from the introduction of recombinant

DNA of the present invention are selected and cloned to produce single
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has gained popularity. Such markers include anthocyanins,
0-glucuronidase and its substrate, GUS, and luciferase and its substrate,
_ Iciferin, These markers are widely used not only to identify - n
wo Z(Jt};ggggggﬁ]ants, but also to quantify the amount of transient%Fgfé%?gﬂmmwﬂ
protein expression attributable to a specific vector system (Rhodes et al.
(1995) Methods Mot Biol. 55, 121-131). Antibodies-Reactive Against .
LmPDE Polypeptides [0114] The present invention also provides :

P ) i ; - +odias
AL s B B s TR e
dontarioexprmiidesfantive girs; e soehohthealDéibh alsimgom ookthald chichess that

PRI SRR e

Rinvte ¢o.23, PO EThelypeoptide puddulbed fioindifer vall biray wistklyd @saayed via

n%nglﬁ%% rotein. These anti odie:f can,be,from any source, e.g.,
eep

S Sl e IR st

use and human. [0116] As will
be undeisibbththatitesalsyisterirsierammber op topesssianveeioks may be -
lypeptide to which an aptibody is directed may vary witp. the, intended _
peieCtR el SRl e Sl ot S
estohpds twhetethayeibody titiesapf lamd Dira@netheagyd dordhe pahditionsof
associated with the,presenc e ] f the invention :
S T R R e T D Rt are
sahtibledbey] wadilymerifden@yd ecttsijabte. tHiuakiivegmbarerinafiede, but are

R A T S o B e
aseddiF$ GRirJe(PigatagenesSamidicgom@dadiotaiwhishald. fPRE The

AR A SRS IR AR LRI e aripo:
teufiinal Mebiaeddba polimooeme/ iasidiesafifrgsdctosidmemseglthelia
PRI B adace b v ol T P TFEERE S oS (8 3 prol.

@hemorlot|dril 2riiiiiticarst the [lotyclbmalipirtisevettesdErbatedyahiitlison,

e R B 8 NS0 MU Bt i
. glutathione S-transferase (GST). In general, such fusion proteins are soluble .
and can easily be purified from lysed cells by adsorption to'glutathiane- '
agarose beads followed by elution in t'he__présénce of free giQtathioh‘e.
Prdt_eins made in such systems are designed io include heparin, thrombin, or . -
factor XA protease cleavage sites so that the cloned. pfoteiri of interest can be |
released from the GST moiety at will. |
[0106] In yeast (Saccharoniyces cerevisiée) a number of vectors
containing .constitutive or inducible promoters such as beta-factor, alcohol
oxidase and PGH may be used. For reviews, see Ausubel etal. (supra) and
Grant et al. (1987) Methods in Enzymology 153, 516-544.
| [0107] In cases where plant expression vectors are used, the
expressi_on of a sequence encoding a LmPDE polypeptide can be driven b‘y'
several different prbmoters; For examp!e,'virai promoters such as the 358
 and 19S promoters of CaMV (Brisson et al. (1984) Nature 310, 511-614) may

be used alone or in combination with the omega leader sequence from TMV
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and binds a LmPDE). [0118] The chimeric antibodies of the invention may
be immunoglobulin molecules that comprise at least two antibody

WO 2 g'[tion% from different species, for example a human and non-human
I3 % he invention also provides chimeric antibodies habfAl @HM3990

effector functions (Neuberger et al. (1984) Nature 312, 604),
immunoglobulin constant regions from another species, and constant
regions of another immunoglobulin chain (Sharon at al. (1984) Nature .

309, 364; Tan et al_ (1985) J. /mmunol. 135, 3565,—35672_..Additiona| '
rakamntaust ﬂoﬂéﬁé B&ty Grifldcaith addtmsnptbmivijaniipiemoters

SR O RIPS LSRGt RPNOBIDED TESORIY [9IBIDSERANS J 3, 1671-
modification have been described (Fell et al. 1589) PI£OC.'|<|gat!. Acad‘.lg'cf.sﬁ

 UsReBregl At | iStof riemantzd 8rfndtibs eireeaichgaineromoters
bR{F soliperssiesrssuAsP Bl umARIZed ansibene G dagle

according.to several methods known in the art (Téng et al” (1983) Proc.
NageacahsErcty sande '?§@§%?£t!ﬂt@iﬁéﬁfe@%lIS(gygiayaﬁimlogy
TR ANERGH: 1588 eEALASRR Melh FORBR0t Par RstRwO82ch

Various methods for the preparation of antibodies are well known in the -
iathpiRusempr HalobiS Pl dy e prepaatbey inahaaizmecardiansnology,
eEyRMIBMINsiVERNINTPOYe)-39e? apwRisaiaier LMPRGissbach. |

olypeptide (Harlow (1989) Antibodies, Cold Spring Harbor Press, NY?. In
SR ftrAs R Bl b alae s Bialp sl AsedeetcaEmmm NoyeNork N.Y.,

ch2 BUEEO 2005/023856 PCT/IB2004/003990 as a LmPDE fused to

ST, human lg, or His-tagged fusion proteins. Cells expressing or
over-eXIE&ifG EHSBREINBIGNBERRIOMREIA% thatlean ke used to express
IRDEZ pbiyRss ptidlesSisasedy saay SPSHERTN thrdkie duelirsRt6reNaGIRR pha
antibodjes with enhanced capacitjes for recognizing endogenous LmPD _
R R DAL < e o (DOTICY) Jo L H8.9 NRSHBIOGRIESS

fap;gigg Q@J‘k@ﬁ:iﬁr\epswﬁi&é]?rh@/}?@mﬁi%@!lﬁ@ ﬁ:ﬁ?ﬁf&?ﬁ;ﬁ?ﬁ%fg&%ae (Smith
n re are a ber of well-known strategies one of ordinary
‘%kﬁhﬁ%egza?rt"ri\&}o s%gtog%%ﬁf%e%ﬁ%ﬁtrél&%%%rﬁ’ aeialeé oISk
tUrepeneaibh 32 2TYibbhieseasiogaehegestisiay teaPMEOpiNgHbpNdetdky be
996)..J. Mol Blol260(3):3'59- 368, V\inter et aI.JlQQAQ.ﬁAnnu F%‘ev oo
e 6'??2?4%%‘3%3?%5 Eeﬁ%gw?f e virus, such as the polyhedrin gene, .

and placed under control of the polyhedrin promoter. ‘Successful insertion of
a LmPDE nucleotide sequence will render the polyhedrin gene_inat:tive and
then used to infect S. frugiperdé cells or Trichoplusia larvae in which a
_LmPDE polypeptide is expressed. o
[0109] In mammalian host cells, a number of viral-based expression
| systems.are.utilized. In cases where an adenovirus is used as an expression
vector, a LmPDE nucleotide sequence is ligated into an adenovirus | _
transcription/ftranslation vector consisﬁng of the late promoter and tripartite
leader sequence. Insertion in a nonessential E1 or £3 region of the viral
genome results in a viable virus (Logan et al. (1984) Proc Natl. Acad. Sei.
USA 81, 3655-3659) capable of expressing a LmPDE protein in infected host
cells. In addition, transcription enhancers, such as the rous sarcoma wrus
- (R8V) enhancér,' can be used to increase expression in mamrﬁalian- host

celis.
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human RNA is used to produce a cDNA library of antibody heavy and light

chain fragments expressed on the surface of bacteriophage. These

libr 3 .can be used to probe against the antigen of interest. The phage
WO 2#}%% dﬁ because of the antibody expressed on the surfacé’ 8%’1“3%31‘{%859%

isolated. The DNA encoding the variable regions is sequenced and

cloned for antibody expression. [0122] Another method of producing

human antibodies employs "humanized" mice. These transgenic mice

have h§@1tmwwgs@e@ﬁ%4>é.ﬂerﬂsgn RlPEE LRI ?wﬁm%ﬁzltﬂﬁtﬁmnate

antibody gene complex so that up ation with antigen,

Bredicy erinh GlrifisoaicerestbenPidaInyce e sie quentes: QBtQI}I‘Dc&SS the

B LA e SO Bl o
LegDBRB oI WRREdes AN C(!y994pz\hmm@v limitedriol. a,@z—mmamamwatnon,

DR Rl AR BN BcBRERe PR tona
ﬁf@ﬁ@@@ﬁ&\ahtmbagﬁpmmge@ursmégrmpﬂm@c@mmnaavrahsmabe -
%Beﬂgﬁ@fafecaﬁeo?rﬂ@@?@&bycmlﬁguaﬂd%mﬁ%wo %t%éigge%%

human volunteers that have a'robust” response against the antigen o

| fitebeas OklRY higdrasbipeKadidaidd Hhlicknhaygspresjandiular machinery
fHaresseaticlRaRisHaHigagRells B{Rﬂ’rﬁ% Wgnéﬁqm%g \ﬁéé@dand may

against the antigen can be separated from the other cells

9@@9@@95@ ﬁ@mséb@mggbmoﬂrf@w e herrcpesing eftheand

e R Qﬁgg.ye antibody variable regions determined _
(Kantor et al. %9 ) Ann. N.Y. Acad. Sc. 764:224-227, Wang etal.
(2000) 9 HdhtRbloRE:te5Hs bW1d@959dmﬁéownw§sqm@erﬁmr@euns

Supslioaaprasiable epiensal Beopeibagie dod fRCHRIUEKISGRES -

expressmn vectors for large-scale human recombinant antibody .
brodb&ies! wfﬁa?@ﬁégﬁrrﬁ@ﬁ‘am%yéﬁ& BYRIBRAIN YEIGisBhat eragain

besveprine SFIRghIRRARIrceaisRhR L RDFRENMR fofRPRe NG
anthOdiicS For example, hydrophobicity-and hydrophilicity analysés of a

ker @higuERlowing the stiadyrian®; RNl selipate

A BE Prgishe Sl cRagionsyoh lswitEHed by BeRSIR & Wedia. The

show immupogenjc structure, as well as other regions and domains, can
| ?8%§%QP &??ﬁﬁéactame marker% o con}er res:%tance to seiectlon, and its

presence allows growth and recovery of cells which successfu%ly express the

introduced sequences. Resistant clumps of stably transformed cells can be
| ‘pro!"ifé}'ated using tissue culture techniques appropriate for the cell fype used.
[0112] Any number of selection sysiems may be us,ed to recover
transfofmed ceil-lines_-. These includé, but'are not limited to, the herpes
. simplex virus thymidine kinase (tk) (Wigler et al. (1977) Cell 11, 223-232) and |
adenine phosphoribosyliransferase (aprt) (Lowy et al. (1980) Celf 22, 817- |
823) genes which can be employed in tk-minus or aprt-minus cells,

' respectiveiy. Also, antimetabolite, antibiotic or herbicide resistance can be |
used as the basis for selection. Exémpfés include: dhfr which confers -
resistance to methotrexate (Wiglér_et al. (1980) Proc Natl Acad Sci USA 77,
3567-3570); npt, which confers resistance to the aminoglycosides neomycin
and G-418 (Colbere-Garapin et al. (1981) J. Mol. Biol. 150, 1-14) and als or
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using various other methods known in the art such as Chou-Fasman,
Gamier Robson, Kyte-Doolittle, Eisenberg, Karplus-Schultz or

wo 2002038880 -Wolf analysis (Rost et al. (1994) Protein 19, 55-7@%&%,0039%
Methods for preparing a protein for use as an immunogen and for

preparing immunogenic conjugates of a protein with a carrier such as
BSA, KLH, or other carrier proteins are well known in the art. Techniques
for ‘conjugating or joihing therapeutic agents to antibodies are well known

aigh ohtcPrsitianesipneh dpLhesten Ban'BKRUBRIAEIARD O

rugsin Cancer Therapy", Monoclonal Antibodie ancer Therapy,

;uitylireesTaraselsipspeciively GMnray, RURIES, Inc; Hellstrom et al. (1987) :
"Antibadis r D li " Co \ W -
Robins r? ﬁa%%%g@%p%%%ﬁ?% I@I%'?(":gglqﬂ)%ﬁqe)rg (?r%{c&#héﬁ%geo%fgggf ample
tinRibabiciTaloars crlisymtdilice Andois im dacea! Trptapnan Ranisl?, which

e i 24 Bioload - o
IR IR (O Lo R M Ik AR St {1881 Proc.
@Mbtéﬂ@d?sﬁpfeuly{&é@EA&%&ﬁﬂﬁéﬁnRewmyat@e'.,uaamﬁw&ﬁimeMers
119-158: tal. (1997), Clin. Nuc, Med. 21. 759-766), In san
12 JaRHLBOTRE Shet IRIh i Be MRl aine o BN Gase
sedgénsuinstyhe, BEE, iarutheciiestaecandiiismybstgteldusifietiras These

O SB00b B e 45035 I Sy R B o 1o quaniy
mE%M-m@ghstMam@gmmmmjeqiaﬁrMabielmadn@eciﬁ'c
R RS ot P A B B B SR tt5)
I\_/Ia.nual, Co_Id Spring Harbor Press). During the.immunization SChe_duIe, _
T L A o i way may

be satisfactory for some applications, -monoclonal antibody preparations

ich B T oL e R A et SRS fo e

lsraRBdrs ahthadavsrkienier hesavmstiindiestmaybe, usssidorheth diagnostic

_ gﬁ%ﬂ@@ﬁg@&;@mﬁ%@g@t immortalization of lymphocytes or spleen cells,
as is generally known in the art. The immortalized cell lines secreting the
" desired®difddiednyantion provides antibodies, such as polycional,

monaocional, chimeric, humanized, and human antibodies, as well as
~ fragments thereof (e.g., Fab), that bind to LmPDE polypeptides. Such
antibodies may selectively bind to a LmPDE polypeptide but will not bind {or
will bind weakly) to a non-LmPDE protein. These antibodies can be from any
source, e.g., rab'bit, sheep, rat, dog, cat, pig, horse, mouse'and h-umari.
[0116] As will be understood by those skilled in the art, the epitopes of
| a LmPDE polypept'ide to which an antibody is directed may vary with fhe
intended app!icatidn. LmPDE polypeptides may be targets for therapeutic
methods such as targetedantibody thérapy and immunothera'py fo treat
~ conditions associated with the presence or absence of a LmPDE of the
invention. Additionally, some of the antibodies of the in\fention may be
Interné[izing antibodies, which internalize (e.g., enter) into the cell upon or
after binding. Internalizing antibodies are useful for inhibiting cell growth



screened by immunoassay in which the antigen is a LmPDE polypeptide.
When the appropriate immortalized cell culture secreting the desired

- WO 2@iiagss is identified;.the. cells can be cultured either in vitr(?,@rr}%2 04/003990
production in ascites fluid. The desired monoclonal antibodies are then

recovered from the culture supernatant or from the ascites supernatant.
[0128] The antibodies or fragments may also be produced by
recombinant means. The antibody regions that bind specifically to the

dosired ragi ; in the.
R B PR TR Wi
dammaerssardiiiamoaision can bind specifically to LmPDE polypeptides. -

In one i : Joyetel y. ifically bind to the
CAF B B e R R
8P B IFRBN TRAP BT S BIMBRIG BivrentideC-smised dwreim, aheantibody
iment ibogdlies may spegifically |
B Bl et & PofcH ot e Ve TR e ™
ivmdanalablinrecleeiediat bindis tavthtugetayenitbecotiperdbinding -
c I I ipodi Dind to the,
et B PR S e nctucea.
IFegmsste sidbeovenosienslanifmiiiesyaine olyRDEs! eo8sk LIRS |
Hhes tQelig) i jRodies, including . . . -
e ey e 0, SR SR S union
'Bsﬁiﬂéﬁmetmumg ¥ giasdhieant Rerdian Kioniea poationubet)rsbognizes -
andipmsirsanhigbmes immunoreactive with selected domains or. regions of - .
a LmPDE polypeptide are particularly useful. In one embodiment, LmPDE "

antiboffidd 8ld e &himerrantibasiesns hibinMestiewmeytbebraunoglobulin
rﬁ@l&@ﬁ[&@ﬂﬁa&%&ﬂﬁr‘i@émﬁ%ﬂ%%%%&;ﬂ%@m@ﬂ%&ﬂ“&%ﬁ#&éé@i‘e’s. -

- _another egbodiment,_LmPDE antibodies are’used to enrich or p
PRPBERED BRI #RATeRAMpIEMaGRPE: hekedmeutiopopstmpeovides
chaivBABidahOdies RAGNE e SYes PHbART FORINTNIE SYRYRTUANE 084y
[}tlemmcg% ﬁﬁ ? as immuno-affinity methods. In general, the o
(RSt § niaRsReHeRId rensiRM FRpQBs TR BaibersaEmiay. and

covadtinitrdiglong 6f SabtheyRERMGHIDOVIA MP@E&&?P@%LV(’E@@‘P |

. ,\}h? Iin%agg%yinatrixﬁ?ﬁ ciggﬁlly binds with a LmPDE polypeptide;

NYE S kan By 1965) ST

J. Immunol, 135, 3565-3567). Additional procedures for modifying antibody
molecules and for p.rgduq_in_g__‘_chimeric antibody mol,ecule_s;_usir]g,ho,moﬂlogo_us
recombination to target gene modification have been described (Fell et al.
(1989) Proc. Natl. Acad. Sci. USA 86, 8507-8511). ,

[0119] Humanized antibodies directed against LmPDE polypeptides are
also useful. Humanized antibodies can be made according to several
methods known in the art (Teng et al. (1983) Proc. Natl. Acad. Sci, USA 80, .
7308-7312; Kazbor et al. (1983) Immunology Today 4, 7279; Olsson et al. -

- (1982) Meth. Enzymol. 92, 3-16). - |
~ [0120} Various methods for the preparation of antibodies are well
known in the art. Ft_;r example, antibodies may be prepared by im'mUnizing a
suitable mammai‘i_an host with an immunogen such as an isolated LmPDE
po!ypeptide (Harlow (1989) Antibodies, Cold Spring Harbor Press, NY). In

addition-, fusion proteihs of LmPDEs may also be used as immunogens, such
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matrix with the sample under conditions that permit a LmPDE polypeptide
in the sample to bind to the linked affinity matrix; removing the
non-LmPDE polypeptides that did not bind to the linked affinity matrix,

WO 24pEP&B8SeNriching for or purifying a LmPDE polypeptide. A fRK&B2184/003990
may include eluting a LmPDE polypeptide from the affinity matrix. The
general steps and conditions. for affinity enrichment for a desired protein
or protein complex can be found in Antibodies: A Laboratory Manual

(Harlow et at %1988) CSHL, Cold Spring, NY). [0132] Furthermore, there
et lRbEsREAG R s brtRamlgitydits-isosrdiveiamaratains. Cells

m!gtm%@vieeérreﬁﬂ"r@%m diaemssing)i %ﬁ;ﬁ@é%cltn%i;%és ML) Qb

i
n subject, a disease associated with the presence eficiency of at

iByaLEEAliRIsD E hisipiatedy mepresiito digarodvstioreoiononocional
SANBYISES Wantiieisdelsrminied fae %ggﬁﬁ%@ﬁ@%g;ﬁuyﬂﬁ\aﬁﬁ

polypeptide in the sample (e.g., cell or biologi sam using any

BrYReRidss Kitrtew st e 9D Aetibpdiesnichabaraine/dfanalsCold -

ggmgiing%@@rp}ggg be compared with the amount in a sample from a
normal -35 WO 20051023856 PCT/1B2004/003990 subject. The

present éf bTrﬁédﬁw%ﬂ?TUﬁf_éféﬁf%ﬁﬁQﬁ hmﬁﬂﬁt(ﬂéieqhé' here are a
ATALBH of /LRGP @%_w%f%w@ﬂrgggn?gg@ et

from the amount of a LmPDE polypeptide in a norma :
RRIBREBHERBrRROMbERRR! fotibzjdive. 4Ane isRDEgenRetien of andibodies
UBiRgHBOEHiSIE RURRBIbIY RORUCA R I R Bag SBOMIREBg.
the antibodies have a detectable_label. The invention provides vario -
H&ifh Wﬂlfﬂséﬁ%ﬂsﬁﬂ%ﬁﬁg lgussiehigi 43S hopepificalyn
“RushEaieNAGlogic sapvlauSHitRBISNICIBFIAYI8 raRRissa GRS, Db skt
ot,hrgted to, a radioisotope, a fluorescent compound, a bioluminescent
GereinemaRRrseaih espaaRPTassHpiRge; altess libraries
chelbéonseioto frobs egarpetiuchtiassaysigasiest!y i ©bind;
- .more labe g{ﬁL"mP E antibodies that recognize and bind a LmPDE
bE SRl e SR D IBR SHARCR AN e RaIENRERhnT he
- DNAesatoifintythieg/bribbis iatiendds/agquedveesanliRIBHBHINP Bintibody
agglutination, complement fixation, radioimmunoassays (RIA), _
é’ﬁ% medltked immunosorbent assays (ELISA), enzyme-linked

immurfofladjescethterssaysdE o prothiiditig hah«A WtiboarseemprAACh
Biimanized” mice. These transgenic mice have had their own antibody

”_g_e'nes replaced with a portion of the human‘antibod'y gene complex so that
upon inoculation with antigen, they proddce human antibodies (Green et al.
(1994) Nat. Genef. 7:13-21; Low et al. (1996). J Mol Biol 2’60(3):359.-368;
Wagner et al. (1994) Eur. J. !nirnunol. 24(11):2672-2681; Wagner et al. (1994)
‘Nuc. Acids Res. 22(8): 1389-1393; Winter et al. (1994) Annu Rev. Immunol.
12:433-455) The antibody producing cells that result can then be.
incorporated into the standard hybridoma technology for fhe establishment of
specific monoclonal antibody producing cell lines.

[0123] Recombinant human antibodies are also pfoduced'by iSoIating
antibody-producing B cells from human volunteers that have a robust -
response against the antigen of interest. U_sing ﬂuoresceht:e activated cell
sorting (FACS) and fluorescently labeled antigen, cells producing the

 antibodies directed against the antigen can be separated from the other cells.
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4055-4060), immunohistochemical analyses, and the like. Methods for
Generating LmPDE Polypeptides [0134] The LmPDE polypeptides of the

wo »dakae8pEdnvention may be generated by chemical synthesisyib 005003990
recombinant methods. If a high yield is desired, recombinant methods

may be used, as set forth above. The LmPDE polypeptides of the
invention can also be generated by chemical synthetic methods. The
principles of solid phase chemical synthesis of polypeptides are well

HROYENIA %%&PQ&@&&Q&E&J@HM%@%@&% dﬂﬁmm}@ AffBody

(see, e.g., Dugas et al. (1981) Bioorganic Chemistry, pp.
@ﬂﬁh’é@ﬁ%ﬂﬁ@ detsirvieng. wgsmnﬁ@b@%?ﬁ)Mtu%‘éw&@%ﬁ%s

%eaf'ww'mﬂ 5”Og%%a)‘ilS%%Bﬁ&ﬁ%ﬁ%@%@#ﬁ?ﬁhe

polypeptides. Illustfative of such modifications is replacement of hydrogen

DA aryenssy Hidhafimetios al G iadls 028R5E LT e Zneitdoed or
%lé?h AR REIRA; &‘gﬁ%@ SERVAtYeS SF%%B%%@%%W'V'“GS

natura y occurring LmPDEs. Screening or Compounds that Modulate
rgmmt@m@mmmme@] The LmPDE polypeptides of the

present Ra QFﬁun@QEﬂ“Qgégr‘éﬁE%SSFmed@'ﬁB BiRidS be used
s key components in t e regulation o

Leish anla ajor, that function

timpaleshaacrie sagiepspt ay-réﬁaﬁmgt@mmamgaﬁmmﬁ% For
Gisnid, RSBRobERs PR P&Emr@ssﬁaweét&tyaoe%@%mm acid

cal responses m dlated e messenger cAMP. Regulation of
SAHEERedPRVER teﬁezqkmmgw faydrophdlisrer@ionssincbmPDE protein

Jansinenatieniand BraliisipE fohpdiidiRaPelBRARiSR AT enic

iImportant targets for compounds that modulate their blolggy cal activity, -or

_&twpmwﬂ’étavmbﬁ%@wegsﬁg\oa%ﬁrﬁwﬁwm&s arraoely heddentiiad
e @WJH@ GHABS QIR RE HRIAY PAVE &% JIPPHST oY FRAWISH [Sarnier-

eatment of parasitic diseases such as leishmaniasis. The invention

RS proViode-RArkitise s eprsian i acBpoRRISTR AT drRGsee Miial analysis
(B thegpey e9siRR0i 6580, [0137] The present invention relates

to screenln methods for identifying compounds that bind to LmPDE -

polypeidtided Meihadiripenpg ARG OIHEF aimryncaspend
fBpYRAINeS iMReSRCHBARNEh ;t:rg%mssdéfraqy@dém ilethtify eamposels as BSA,
;IE?_?FI dc?r %%t\gre gg?ﬁgrm rgtlggug 'é‘?-%t\%eﬁ known in the art. Techniques for
conjugating or joining therapeutic agents to antibodies are well known _(Amon _
et al. (1985) “Monoclonal Antibodies For Immunotargeting Of Drugs ln Cancer
Therapy”, Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. {eds.)
pp. 243-56, Alan R. Liss, Inc; Hellstrom et al. (1987) “Antibodies For Dmg-‘ |
Delivery”, Controlled Drug Delivery (2nd Ed.), quinson et al. (eds.) pp. 623-
53, Marcei Dekker, inc.; Thorpe (1985) “Antibody Carriers Of Cytotoxic
Agents In Cancer Therapy: A Review”, Monoclonal Antibodies "84 - Biological
And Clinical Applications, Pinchera et al. (eds.) pp. 475-506; Thorpe etal. .
(1982) “The Preparation And Cytotoxic Properties Of Antnbody—Toxm
Conjugates" Immunol. Rev. 62, 118-158; and Sodee et al. (1997), Clin. Nue.
Med. 21, 758-766). In some circumstances, for example, direct conjugation
using carbodiimide reagents may be used in other instances linking reagents
such as those supphed by Pierce Chemical Co., Rockford IL, may be

: effectlve
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LmPDEs, but nevertheless modulate LmPDE activity. Such screening
methods can also be used to identify compounds that modulate the

WO 2063B558ON of LmPDE polypeptides. [0138] Typically, the g?%_ldoé%cgr{ﬁ@gﬂggo

methods is to identify compounds that bind to the target Lm

cause changes in the biological activity of the target polypeptide or

nucleic acid. molecule. The compounds of interest are identified from a

‘population of candidate compounds. For example, a compound that -

effectively bindshfsiasagh BrSein ATk 3 de -,

: expyegtsﬁiong!)f the'Lr%PDE poﬁlpegt]de, %‘%@é@%éc%ﬁ?eﬁ %F%ﬂfgrea'}%rr? lly
byfiisistipacyre ssitahkDimeopsitpdidesl vathweeasios aasdse adjuvant, as

PEHIBARH0038% Prcieasing (ReRlfaiatiopsls SaaLsipe

_ ISL PDE @glypeptides cgin Eg ane ecﬂ%r%?eat%bg‘lg@zﬁé?é% 8@2%@5‘5
LabeseimedMamue Getdcborirg iParbsitdireash doumightharimmaiization
([;Q]%%R]@ > Fer,@ BBSANE e n be; to identify compounds

Sth_at modi[\rate I:mPDEﬁig\?igggngéo?%xérﬁ%és%%eﬁrﬂg]ggg%gg quacy of

afmy dormatioassays and screens may modulate the activity of

- LmP i I E le, I nd bi '
directho e R B R A i b
sgiisfactary i BETERPRinatiousosaryciosaiaotiliaty theepatistipis are
' the iC P ne era LmPDE
P B e, TR T R Mhicn
sesiplaterd editremengstpual enitimdatenge be pxpparsidrueg thaysRladiard

%8 Rk G ARS R RErERS525 UAOLGPIIREOAIGA i

screened by the methods described in the present invention |
elpshispmanedatipe shdesphecytes aneplcrrelieas isqgrieralindnoyn in
1oairbihio Aoz B0 BRRIER Qeaieny SR Al aledi BEMUY Mpany
way. Such compounds may include peptides, such as soluble peptides,

SereRRATY DY STBIOSERAYIONY BishtitialiBriisss (saml eRPE1volyprptides
Wi 8284 tepahia Rt RInEINel NAaRRd 248 %hoARE CUBPRA Rody

chemistry-derived molecular libraries made of D-and/or'L- amino acids,

is i aHHsHe pRSS mERMIRR CHll FRA IRt ER 18 viterasdr¥ Brodkrlion iBrascites

flatiathecdessanadaieicesing RhesBRReBHE eHENeSVERE8d $r8m the culture:
Songyang et al. (1993) Cell 72, 767-778), carbohydrates, and small

- SupgRtat f?foﬂ‘@éﬂi@ﬁw%%‘&ﬂ§§w3ﬁas that can be screened
inC'_UC{@fIQ@j Feen@itibodies or fragments may also be produced by

Vre(_:omb_ina:nt. means. The antibody regions that bind specifically to the desired
régions of a LmPDE polypeptide can also be produced in the contexf of
chimeric antibodies of multiple species origin. |

[0129] Thé antibodies of the invention can bind specifically to LmPDE
'polypéptides._ In one embodiment, the LmPDE antibodies may specifically
bind to the GAF domain of a LmPDE protein. in another embodiment, the
antibodies of the invention may specifically bind to the C-terminal domain of a
LmPDE protein. In a further embodiment, the antibodies may speéiﬁcally bind
to the PDE catalytic domain of a LmPIDE polypeptide. in other embodiments,
the antibodies of this invention may bind to other domains of a LmPDE
polypeptide, for example the antibodies may bind to the N-terminal domain of
a LmPDE bolypeptide. _
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limited to, natural and synthetic products. A skilled artisan can readily
recognize that there is no limit as to the structural nature of the
ounds tested for binding to LmPDE polypeptides. [0141) Candidate
wo 2@3 §dfds that are tested for binding with LmPDE polypeB§ceBaty8p3990
modulating the activity of LmPDE polypeptides can be randomly selected
or rationally selected. As used herein, a compound is said to be randomly
selected when the compound is chosen randomly without considering the

__ f the E'@)% lypeptide or nucleic acid. -38' WO
'2%%5%29%@%8;@ 1%%%'6‘5/{% amples of randomly selected
agents are members of a chemical library, a peptide combinatorial library,
agro nls lant xtract. 014 As used herein, a
compv(\ﬁ? S’I @tsmm gﬁgn}if%agqu& H Slﬂﬁi‘%r%ﬂ%gé?f :
antibodinsaridndiasisabatdatoatiest @p@@ﬁ*@wsmﬁmﬁ Ki}ﬁﬁ%@%s%&xated _
v%rw oni %Fgﬁgormatlor%m connectlon Eg nd's.ac S
ompounds ¢ oh al'l&?‘éb‘ie'&% ﬁﬁﬁﬂ lib‘:érﬁﬁﬁé Ige st
&h.arm)al@ﬁamtﬁé)bdlwﬁmmﬂya@hﬁawhby@mlgélDgtmserll@!éi&fpﬂﬂmains or
ue PDE 143] Methods for
%ngé?s%ﬁ mtlng ah& 'rq(? tﬁ ?@g s el i) aRaembodiment,
LemﬁﬁﬁsmtlbbdJEm@naElmdwnasud&m@hdﬂmeeénnlutbl‘aﬂedﬁhﬂﬂd@? tﬁ ohbtam
com s li to interact with the
s T P R PR e e mBlR S of o
LmPDEi 1@dﬂ/bepndﬁ16ammmmtéfrid mn@m@mdsd diaemmn;ﬁa@ atentich or
sis of the amino acid seqyence of a
e OE BRI AR s B SatRe s T Rree b maptaton
of mplypeptidesibIheten(ymenviayd\betitisgsoeitiasds-laglude conventiona!
a solve, the three-djmension
e S R s R Riol8 BRI BE Mgty

rﬂﬁéfb;tﬁﬁ/mﬁt@@fﬂh@fﬁ&QWMgalspat@rmﬂmmpﬁmmmwmhh@g a
<6RD ReEpised BRAATIRIS alar}“ﬁlgt can%ﬁ%gg H\‘?H iy '%“H%’eal kgt inity matrix

structure. Modellng metho 1or exam €,

sparifitalbribmfmyitblia égé?ﬁ&t@@dﬂ@@ebmﬁmmgstw&naeqmﬁmny
5 EHCIRR Rids aMBle i WS ﬁéﬁ%%%’l!%rﬂ@f’ b eBH g?%ptzde in

molecular motions, statistical mec anics mo

| t%m&%b&s&ﬁﬁlﬂwlm@@|§fﬁrutynﬁ_@@trtypmvnwm roaddaRDE

- poisepiRIdeeRigid s JERISP o URE R %?ﬁ@ﬁ}%f%%}w&nriching. for
or purifying a LmPDE polypeptide A further step may include eluting a
L.mPDE po!ypeptlde from the affi inity matrax The general steps and conditions -
for affinity enrichment for a desired protein or protein complex can be found in
Antibodies: A Laboratory Manual (Harlow et al. (1 988) CSHL, Cold Spring,

NY).

[0132] Furthermore, there are multiple diagnostic uses of the antibodies - - - -
of the invention. The invéntion provides methods for diagnosing in a subject,
e.g., an animal or hunién subject, a disease associated with the presehce or
deficiency of at least one LmPDE polypeptide.. In one embodiment, the |
method comprises quantitatively determining the amount of at least one

LmPDE polypepﬁde in the sample (e.g., cell or biological fluid sample) using
any one or a combination of the a_ntibodies of the inveﬁtion. Th.e amount so

determined can then be compared with the amount in a sample from a normal
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atoms and groups are necessary, and can be selected from force fields
known in the art. Information on incomplete or less accurate structures
determined as above can be incorporated as constraints on the structures -
WO 2000m2p8%6d by these modeling methods. [0145] Once the struatgyeoideossse
active site of a LmPDE polypeptide has been determined, candidate '
modulating compounds can be identified by searching databases
containing compounds along with information on their -39 WO :
2005/023856 PCT/IB2004/003990 molecular structure. The compounds
ffiedle gresenseartia m&bomwmmsun@umém&mmﬁpmei e.,
actlve Slt i int ive s nteract with s defini .
R P T S B [ LEE s e BRI S SoRenh reaoed
fromPREanathhaiic W%ﬂdyiﬁkiﬁl&jé* hresenmettabdamplebindiadde the

|dent|f |m fg modulating compounds based on compounds that are
F@%?ﬁer PDEs. The structure of the known compound is

mod.f[ed:mdrmewﬁtmlema:mnab@dieseuﬁﬁhedm&ngcaxpmmwetabenmfu! -

AR L (B e SR B E MR (O ER s Cetectable
lateflerMireeinvpreidistprovidepartidoles imndificaligyicel desammpmmiobiodlthe
fIt ith th t S ti
IR L G YRR e SO BE GOl Shilgle
dmedlﬁbbbmm&letmmcmpbnﬂsrefrmemrrmﬁswmaﬂmtj&@sam;sﬁya[0147]
e A e B i R g e
comepcamd DiegjoroGaopHOLE Pd'iﬁeﬁmbxzimmmbcdﬂimg:femwmmym f@uch .
S|mulat n anﬂ 5|s of m Bq_nﬁ%?gl.i e?&gi F%&r% mso &%!1'5T
fXﬁ]gl%e iP‘f}ogaess rﬁ%?nonex Efmental or pre sffuct ur -

'renbgmaecmam lamdm;hmtﬁ&&rmd&ymmqarm thelirtereations uﬁpmentiwical |
T
obprexdpitation. agghatlnaannacomptﬂmmzﬁxathnlzadugmmpumassays (RIA),
le f :
REHETREST ARARIBSATAN R B o bR AHap o
| 'urwmm@ﬂmr@amwni@wm@hwﬂcﬁwlugseé.@éc(ﬂe%bémgﬁr@e@@aﬁgh 58,
4595@(%0}%%“@%@%&9&%%&&tgﬁaiyses and'the like.

| Methods for Generating LmPDE Polypepii'dgg _

[0134] The L'mPDE polypeptides of the present invention 'may be
generated by chemical synthesis or by rfacombinant methods. Ifa high yield
is desired, recombinant methods méy be used, as set forth abov_e* The
LmPDE polypeptides of the invention can also be generated by chemical
.'syn'thetic methods. The principles of solid phase chemical synthesis of
: polypeptides are well known in the art and may be found in general texts
| relating t.o. this area (see, e.g., Dugas et al. (1981) Bioorganic Chemistry, pp.
54.02, Springer-Verlag, New York). | | |
'[0135] The present invention also provides derivative polypeptide
molecules, such as che_miéally modified LmPDE polypeptides. llustrative of

such modifications is replacement of hydrogen by an alkyl, acyl, or amino
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design of drugs specific to identified regions of DNA or RNA. Commercial
sources of chemical libraries can be used as sources of candidate
WO 20&9 ? ds Such chemical libraries can be obtained from, for exar[p
@ge Inc, [0149] Compounds that modulate the activity aﬂﬁrﬁm
expression of a LmPDE polypeptide may also be based on antisense
constructs. Therapeutic -40 WO 2005/023856 PCT/IB2004/003990
techniques based on an antisense approach involve the design of

Eglf!f' %Euchoé‘g [g? eé)%%ﬁ% %eg yét%ahsg |p'{:h a&mties of

risansiliiarccuiisglutaR@Betal) complementarity is not requwed An
oligonucleotide may function as an effective antisense construct as long
as its sequence is sufficiently complementary to be able to hybridize with

RiFe ahld don Qataplanddpltxatiibed vhte dfraRDERetivitydEXpression
.antisense nucleic acid molecule, a single strand of the duplex may be
tested, or triplex formation may be assayed. The ability to hybridize will

deperﬁmﬁﬁjﬁhahmgbépmymﬂmmmiwemmmgmméme

ntis cIe|c acd In ral, the longer the hybridizing nuclej¢ acid,
S 3L Pk oL T B A, AR AR P Tod S
fst&bierdapl&m(@pmptaxeatstinetl@asegnwlba) ofOmteesidliathini¢velarvteAMP by

e rmi ne Ie de tch b sep sta ocedures
I TG g s DE TR o S e ese
pﬁnﬁbbnﬁmﬁm&sesahlhmﬂtemmmmdobmm@mi itEpipsesmpiatixd by
that modulatet SIO d/or. the actiyit tlde
ﬂé%ch assa@s yplcafs;/)lnv e pr%npgﬁa 10RO }gégc%n mlgt%AWf% rucial | m
tcepurissgas mﬁe&ﬁﬁrpulgfpwmi@araﬁd trsiiberationnd budebodPREons

e e R ST RS RSB e (e R0 S
mmmgtyomwmmmaje theineprehsipa.stiompoands tatlar
| %LQW@ cﬁ;ﬁ OrT%S iﬂ@'BiS@g a??ﬂ}ﬁ'%%éh&tﬂﬁ@ﬁﬁ%%ﬁ%mybn "

olypeptl € expression of a reporter gene in a yeast t

i@wéﬁﬂ(ﬁl@tﬂ@mm(i@a@)enaatmenboms@@&c tizeasapcUcR@s to
RaHstherge ﬁ%ﬂ%ﬁdamegimmwetﬂewsm mihrge based

primarily on the nature of the LmPDE polypeptide used. For example, a

cgerperndatibatanslyiatn wagéaet@@%mmﬁm@sammwﬁs
binds fg- Ak AeEresent invention relates to screening methods for

 identifying compounds that bind to LmPDE polypeptides (e.g., ligands) and
modulate the biological activity o_f'LmPDE polypeptides. These screening
methods may also identify compounds that do not necessariiy bind directly to

" LmPDEs, but nevertheless modutate LmPDE activity. Such screening
methods can also be used to identify compounds that modulate the

4/003990

expression of LmPDE polypeptides.

[0138] Typtcaliy, the goal of screening methods is to xdentify
compounds that bind to the: target LmPDEs and cause changes in the
biological activity of the target po!ypeptlde or nucleic acid molecule. The

| compounds of interest are identified from a population of candidate
compounds. For example, a compound that effectively binds the target
nucleic acid rnolecule can decrease expression of the LmPDE polypeptide,
and thereby decrease -pro_liferation of cells that express LrnPD'E polypeptides.
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polypeptide. Alternatively, immunodetection and biochip (e.g., U.S. Patent
No. 4,777,019) technologies can be adopted for use with a LmPDE
089)%%9 ide. An alternative method for identifying compounds that bind
with'a LmPDE polypeptide employs TLC overlay assays usﬁ’ﬂﬂ%’gﬁ 790
extracts from immune-type cells (Abdullah et al. (1992) Infect. Immunol.

60, 56-62). -41 WO 2005/023856 PCT/IB2004/003990 Furthermore, a
decrease in LmPDE cAMP hydrolytic activity can be measured to

Iﬂé&%@Elﬁ_th%%‘%s%F&k%ﬂWﬁ%ﬂ?{h%‘?@Qg% iérmbi?%i%%mn &I]Qgs fan be

skilled artisan can readily employ numerous techniques eart’
apretieivsimadesh dreaingidiserserpraatiatasvith sharipBEtion of
RAYPeRide gl é@q@%gﬁias,%lg)ﬂssays will typically make use of a

control cell. £0151] It is also possible to use cell-based assays to identify _
compdH@Slfavatalagsays ertboresslysanibes) s tmidettify compounds
tRat RN RXRES R LS neYeRlly, gD Ortified
‘exEress uLmPDEs can%zgﬁﬁg‘?g%ﬁ %%t?owr%p%u surﬁ%ég %je%' htified
indaePRS ekl Athsrasane Micnatdelairitbs sietivity XM EroRDEs in a variety:

ITEASECEUPBGHANN, BShpOLRI AR LR ALyG fegPRRSR e
amount of hydrolysis in the presence of a test compourid compared o
REvRePHE RO raayhRinsbindnirarelider qaunisinmthaidinttotiadk theREst The

: o ¢ L _ ihi o b
express_,i_on' rﬁnqgg t%g%ﬁ?iﬁg% Egﬁgﬁ;} K *ﬁ%#?ﬁ?glﬁv%é#t%%%%&e the.

expeERsstiar skglenEdlE meee /itA kmBHYTee!wbentidetirEfr lexdorplss such
cEHipBaAdeisdp¥iRavs BasniBESiorneto M LLIRHEL'SHE 9578 GHbGte

screened for the expression of luciferase actwﬂg In the presence of test’

GEHRSERESS B RRRN RS HRIBI KIS HickeRial Glaom 2A9REGE8-26562).

througRYDRESNFERIE RS ComIFE 2d R FHE By MRARNEERE f¥stibed in
- presence of the endogenous LmPDE polﬁ%%ptlde (e.g. by Western

UoRtRGFAh Y SREBRE Rkde 8\ 3 Nkt Fﬁﬁlé‘&ir@ﬁiéﬁ@ anetifeaiyatives

tieagareanglepiB iminstiod)(aas it 10 wSURM BEAL dARRPHGR BEBtherwise
ols,in Mglecular Biology, John Wiley & Sons). Candidate '

P
R T RSV B Ko e o IO DS g P gstides,
saohma m%@pﬁﬂla%gm&m% M@flﬁ%ﬁ{egﬁﬁiﬁ% gjﬁpﬁ%@ni%ﬁ‘éﬁg‘@am :
) e in WI C (0] , er wnicn ce Sales are prepare
o A B e oBiP et NaTe Gy Ga-66),

akidestenbinatorial chemistry-derived molecular libraries made of D-andfori-

WO 2

- amino acids, phosphopeptides (including, but not limited to, members of
| fandorﬁ or partiaﬂy' dégeneraté, directed {.ﬁhbsph(.)pe.pti'de libraries; see, e.g.,
. Son'gyahg_ et al. (1993)' Cell 72, 767-778), carbohydrates, and small organic or
inorganic molecules, Compounds that can be screened include, but are not
~limited to, natural and synthetic produ'c_ts.. A.skiﬁed artisan can readily -
rrecognize that there is no limit as to the structural nature of the compounds
tested for binding to LmPDE polypeptides. e
[0141] Candidate compounds that are tested for binding with LmPDE |
' polypeptides and/or modulating the aCtivity of LEnPDE polypeplides can be-
randomly selected or rationally selected. As used herein, a bompound"i‘s said
tobe randomiy selected when the compquhd is chosen randomly without |
considering the specific sequences of the LmPDE polypeptide or'nuc!eicac'id.
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blotting techniques). A decrease in the amount of LmPDE expression in
cultures treated with the test compound compared to control cultures
i the test compound indicates that the test compound i inhibi
Oggpﬁr%gg& expression. -42 WO 2005/023856 PCT/11120037$S6§§3E@%%“
[0153] in vivo assays can also be used to test these compounds in animal
models of Leishmaniaa infection. Test compounds predicted to inhibit
LmPDE activity and/or expression are administered to the animals. The

Eraimpes R ERHID R Re R ANE O RITIIAR I R A oy, @

Such "assays ;nay be indirect or inferential. Improved healt

Qﬁ&gﬁcﬁdi@ﬁi@iﬂ?é%fﬁbﬁ'@&a&-a?t@@whwbmihd?fmm@r@%em,ma)pmebéomact,
perforedipihess,aeRSa%E i ER AR R I P&@g@ﬁggﬁ%&%

Northern blotting analysis. A decrease In the amount of L

- WhesEHISFHBRAMB | STRbAsesasuanan Eas dompeasis thahisdxedd amnribie

inaheneig ! inhibi sjo,
ﬁgect assgy' ?niiag%g%%p%ﬁ%ﬁﬁé%?%%%%@éﬁ%%%@ |C%i@i‘l?/
CHRPRHISISEESHAM VR ARsada s@mbie ttipRRlsselacteih biye tlirimtpthe
& eaiqskar . ’ imals indicates
e o P b g I RIS the
nsipsiitrissWsERalRal saradera bRy relyagptidescribed herein

Includeo s EURNRSAENR TR0 AR UBIECHHEBREAONRRPHS: A 0851:GEL the

that expresses a LmPDE polypepfide, or a ffaction 0
a&‘dﬂ@é@@@é’[ﬁ’@f@é%@ﬁ/ﬁéﬁt%@ﬁ@ﬁo‘gpmﬁéﬂiﬂaﬂ@%ﬂmmm&etemede[ing

apg@mama?wamm@g M%t.iﬁs@,amwmwﬂ% ﬁ?gyétyﬁ%mme .

" LmPDE peptides can be, as examples, aqueous acts of cells or

0
aﬁé_&'&%‘}%&fﬁk@&?@&@%ﬁ@nﬁ@ﬁ resisentifipdsiiing mativedsiisliafa LmPDE
poRgioptdd ciillpe RIbsanERrdRRIIRSRIRRSIahtIsEeS H&MHJBQ,S#&

the source g&%% (C::[%II lar extracts used in the screening methods of.the

CHRILRIRAD PRBRRRIAGS AT Rlenimeleayleanntifiemtar
stolipisngdiglexsy il ransiop L EY aSPDE Yol bEIRRNE BAYRERNHG: WIBBtrate
adminj ede@ gtﬁerapeutlc lly effective amount, may be useful for .
(r@afind tideMEars %aﬂaﬁaaéwﬁaﬁtf&ggamlwmmim#p@nused
tofiaishthanlxestdimsndishinanirsiseTericprasmhticsraests pifisagy of
ideng{ieg.cgm ou ds.thalt . e o
possible binding sites, including the active site of the natural substrate. -
[0144] Computer-based modeling can be used to complete an -

incomplete or insu_f_ﬁciently accurate étructure.r Modeling methods that _ban be

used are, for example, parameterized models specific to particular
biopolymers such as proteins or nucleic acids, molecular dynamics modeling
based on computing molecular motions, statistical mechanics models based

. on thermal ensembles, or combined models. For most types of models,

standard molecular force ﬁelds. representing the forces between constituent
atoms and groups are necessary, and can be selected.-from force fields
known in the art. Information on incomplete or less accurate structures
determined as above can be incorporated as constraints on the structures
computed by these modeling methods. | '

10145] Once the structure of the active site of a LmPDE polypeptide |

~ has been determined, candidate modulating compounds can be identfified by

searching databases contaihing compounds along with information on their
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modulate the activity and/or expression of a LmPDE polypeptide can be
determined by standard pharmaceutical procedures. For example, using
either cells in culture or experimental animals, the dose lethal to 50% of

WO 204#82385/O 2005/023856 PCT/IB2004/003990 population (EOBGBU/HEB990
determined. The dose ratio between toxic and therapeutic effects is the
therapeutic index and can be expressed as the ratio LD50/ED50.
Compounds with a large therapeutic index are preferred. While

t ave toxic side effects may. be used, care should be .
R S T R e R ecntearanane
thatdacecsirtiskiesdhminmitehthteatitl damegartatireieeiedeais a86le site, -
r ide_effects..[Q157] The data gbtained from cell culture
o oS R e FRlbE T e Raodge by
thferagsgth hoenpoterifiak IdosHIE mbsuthtieenteenpeadigs. preferably within
aran irgulating concentrations that include the ED5o0 with little or no
W L Gn i e e e R A
Cooyayenfis hasegloparbansbinedothetairadknioig a8 e disete DM WDEs, . -
d used,in the method of the presen, inyention, the
T R o SRR S e Toite R Mepviating effaets are
At e e o oo 8 Rscribed
. a plasma, concentration range includes the.lC50 as*
e S R RAB AT dn e e i shRiure of a
LentduRatetjypeptiddre dﬁﬁﬂﬂﬂmﬁm mwmaf@?@wﬁg&uﬁamﬁﬁé@@n to
fQr +Ry: hi erfor e Jiquid chromatography. . ..
e A L TR iletc v R veriations
mim@ﬁﬂmvvm@mwmwm&r%r?mpdam@ém@@mlﬁmmain -
' e cally medified orgapism refers tp an -
T o R B b R 0 P, S s hicion of
- the nfiiAT} ineimpleid b meacetamoodriing Eysteome aapthealURNTA
deficient j ite g standard, knock- out
P et YA, AC SRR B AN ot
Sipiztipnssdnse Frctingsechiate (HANT e patatiel dzecantivitylimg/or

erfRIRARR R DR RICRIS IS L7 | nalsg be produged .
SO as to contain a LmPDE-encgg S%E%ﬁﬁc% %@gﬁ%@%ég gpgnsmaﬁ organic
mglafilase- LmPDE expression unit that directs the expression of a- - :

meRﬁ@@Mﬂ?@E‘fj&ess of using ekp_erimenta‘i or predicted str_Uctura!'

information in a comput.er simulation to predict the interactions of potential
modulating compounds is well known in the art. For'exampié. see Rofivinen
et al. (1988) Acta Pharm. Fenn. 97, 159-166; and .McKin-aE-y etal, (1989) Ann.
Rev. Pharmacol. Toxicol. 29, 111-122. Computer programs designed to ”
screen and depict chemicals are available from companies such as MSl, . .
Alleli, Inc., and Hypercube, Inc. These applicatidns are largely designed for
drugs specific to particular proteins;. however, they may be adapted;io- the
design of drugs specific to identified regions of DNA or RNA. Commercial
‘sources of chemical libraries can be used as soﬁfceé of céndidate
compounds. Such chemical libraries can be obta'ined from, for example,
ArQule, inc. _

| {0149] Compounds t_hat' modulate the activity and/or expression of a
LmPDE polypeptide may also be based on antisense constructs. Therapeutic

]
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_44 WO 2005/023856 _ PCT/IB2004/003990 or the antisense molecule.
In such cases, an organism is generated in which the expression of the

lous PDE gene is altered by inactivation and/or replace
wo 2({_{1'19@8% gene This tan be-accomplished using a variety of 5%%'%1 po3990

known in the art such as targeted recombination. Once generated, the
endogenous PDE-deficient organism that expresses a LmPDE

polypeptide can be used to (1) identify biological and pathological
eptides, (2) identify proteins-and

esses edia edb DE polyp
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mrﬁjowmﬂ;heomwtwsedtm)ath&ﬁ abiisko yRHRIE-BUGIECRINIA BISBHRS stable
an the cloned i re sipn vector and transfected into .
ﬁ%"é) %E de mn?%tiﬂ%@@b 8e§ E &9 BRgRasE R RGd srlacule, a
gs@msﬁanusoramammmrmaw@a@awmﬁhwwmmaﬁttwrrw@é
heat- |n |ve b%rf)v\‘él is re tored he transfected strain under various
AOnAN trons can 4Rl 'ﬁXEf fegvi EBAADRSHANe depreesE
m@mwmem?m%gﬁae @iﬁé&f PDpt@edm@E ! LﬁﬁQdQGEVlﬁlg%)ieg@ the

es on provides ¢ ecific s from Leis nia, suc -
iBh %r;{n rllélrrétlajo B e %?na‘t_?in MRIG DRTHHTHSMA] ‘?H_erﬁ EBQ RNAit
mmr iragtaﬁnm)watr&rﬁtxnaac‘stabterue phexqof thtuﬁéw%rtﬁleacéé‘é/lﬁ '

th ff t hi d that PDE
A T R S S o o

aiwcdesé@mmrremMmmrwmmmn@mme}ﬂﬂm mmmﬂo@rmptex.

- ful jg |
R e e e B A B o WSty
ceisupeLROsshsdisred ulate the pxysaasiof antP@théncativity\0ia LmPDE
6&9&6&@6%%% é’%?@aﬁ% e st BRI ST ure

of a LmPDE Rol;g)e Ina sam
DE polypeptide and a test compound under conditions

comprising a
sufficient to allow the two components to interact and bind, thus forming a
‘complex that can be d_etected and/or iSol_at_ed_. The binding of a compound
with.a LmPDE polypeptide can be aSsayed using a shift in the molecular
weight or a change in biologica'l activity of the unbound LmPDE polypeptide,
or the expression of a reporter gene in a yeast two-hybrld system (Flelds et al.
(1989) Nature 340, 245-246). The method used fo identify whether a
compound binds to a LmPDE polypeptide will be based primarily on the
nature of the LmPDE polypeptide used. For example, a gel retardation assay
can be used to determine whether a compound binds t0.a LmPDE
polypeplide. Aliernatively, immunodetection and biochip (e.g., U. S. F’atent
No. 4,777 019) techno!og:es can be adopted for use with a LmPDE
polypeptrde An alternative method for identifying compounds that bind with a
LmPDE polypeptrde emp!oys TLC overlay assays usmg glycolzpid extracts ‘
from immune- type cells (Abdullah et al. (1992) Infect. Immuno! 60, 56-62)
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from the test subject at various points in time. This is done for purposes of
determining a change in the amount of a LmPDE in the sample over time.
“Monitoring the course of a disease or disorder over time may optimize the
WO 268518 Hosage, and type of treatment. In one embodiment, #ETHBIABH003990
comprises quantitatively determining in a first sample from the subject the
presence of a LmPDE polypeptide and comparing the amount so
determined with the amount present in a second sample from the same
subject taken at a different point in time, a difference in the amounts ‘

etdrriimeis e iterarseR Loniiel sii drmecidicaeiviksaniag feasured
R PRUBHAl AR WPRBIAS, BreSERE 'E‘oﬁ’n?éﬂﬂl? i%%ﬂtﬁ%i{?ﬁg %f NHPDE. A

using a variety of techniques well known in the art, for examplé by using
siiflashasisa sas msclysenpiey WUDEeX) T Heeprdgeasiknemivinftheeart for
%%%%%%ﬁi@?sﬁ%g%%gﬁsgﬁ?ﬁ%ﬁprodﬁctig‘ﬁ o? novgi! g%ﬁﬁ%gﬁ%ptlde of _
hetiby@atioanSkrtussrpyenwl Ry picihe ks dseciaispigitidelbtecting
novel i . At ibodli fl i g _
- diagnostic afs‘g;%%gn% %}sesf?ﬁ%ﬁé rgggg?gggﬁg %ﬁ%@%%%ﬂﬁﬁé‘?mPDE
mmém@&mwéstprég’enﬁﬂh bivl3EiEpeiperislenséebiiner itigtmaturally
Hplerasnoeany 4afife Dol EIRMAIR SAGHBRRI I EREgEINg

LmPDE polypeptides of the invention are use a variety of purposes,

limeftieing eenmesusad dingnessmmlpoigsbenmRRIRdTIGY. rnadderkie cell
A raglerdes Aifl (ReYRRPURRICLRA MECBLATLE RYRR MeRFUSiteSE{8hdard

the presence and/or amount of LmPDE nucleotide sequences and

tesiigugsIipepatsstieatuitislewrAsgitatbarapreyoh el ydrosisdr the
Sddnelecils st inIPYERIPEHAR AR W3S CimtHar s MBHdE Hitbontain the
methods to identify and/or isolate nucleotide sequences related to o
tesimompaERd fodcigsdhat dhedesteommaend o ombihitaorhtmiRBE
SanaRic sequences. Sequences related to a LmPDE nucleotide '
sequence are useful for developing additional ligands and antibodies. The

46 WdP36eb/obiuiers of LbREsmisRra0dD2M AR leAHs Y RBg @

cHmMEesl derdantirienlale MANB R BbAIgessesc R RkalaRsh
about 60%, .65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, or

"eeaiaEriich B irBlyetiERRRRIe SHHERR S8l et BeeRispisiormed
WRMHessiaméielkrer i gt fofite expression of luciferase

activity in the presence of test compounds. Compounds that inhibit luciferase
activity in this high throughput assay can also be cdnﬁrmed by direct |
measurement for the presence of the endo’g'encjus'LmPDE_ polypeptide (e.g.
by Western blotting) and LmPDE mRNA (e.g. by Northern blotting) using - |

" methods that are well known in the art (see, e.g., Ausubel et al. (1994)
Current Protocols in Molecular Biology, John Wiley & Sons). Candidate
compounds can be further tested in cell or tissue cultures as well as in animal
models. Celis expressing a L mPDE polypeptide, for example, can be. -

~ incubated with a test compound, after which cell fysétes are prepared and
probed for the presence of the LmPDE potypéptide (e.g. using Western
blotting tec_hniqueé). A decrease in the amount of LmPDE expression in |
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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[0165] Nucleotide sequences that encode LmPDE polypeptides described
herein can be used as nucleic acid probes to retrieve nucleic acid

wo 200i85edes having sequences related to LmPDEs. [0166] In BPG/182004/003990
embodiment, a LmPDE nucleic acid probe is used to screen genomic

libraries, such as libraries constructed in lambda phage or BACs
(bacterial artificial chromosomes) or YACs (yeast artificial chromosomes),
to isolate a genomic clone of a LmPDE gene. The LmPDE nucleotide

_sequerpgesgqqm\.gﬁaa&&@@&ﬂﬁ%s%&ﬁ%&%‘%@&'iﬂgéfégﬁj%u ds in
do_wns’tream non-codlng sequences,.such as _prom.oter, ennhancer, an
FYmRIpRSIele Phieliomssinfestivne Upstcampedndsredictadito inhibit
LAPIDE Seimnat jeisd 4Qi8A; inqrder fo. -,
e o e HERUEAE Wk AR e

5l eneR 015UR Gt derr RSnaRes serlopripiailionost loelP DEaaotivity. Such
o ey be b oPlARICR S EOIRAT R, I RESBIE R

.CDNA-clones expressed in certain tissues or cel
ingigRisnAIE SHIFRCK A R brtl GeptRrUp Sireahassayemaydlsy bae ina
pROTYMAERPR/KBANN BREH | ' lone, guelsic,

~ acid molecules encod?rfgéfr%DFngﬁE}%?ggiég%[ -rgg;r]?g%goé]%ﬁé%eﬁ%&? Bya-

NREmBHIL RIS Al Ris. ActeriemyetathriamonoheibrsRDEesRNA
presetumlanacalinplumeriz e sifed aifal ki 688 tro
readil ,adapte_d'foﬁr use in isolating LmPDE-enco ?%%g{éﬁgagé%? coritrol
apigiat wditsiesimatdheitent crepouar nbibbitsdlsaRBE shthesssiontioh direct
aB¥dY A58y RRsEBRIPXeb iR ERInsreRIRRU MRS 3k JuGeic -
g{} obes to determine the presence and/or thgﬁ, amé%%%%ﬁ%&g
LadgheneisprllenthtiscisarsitahvdrapreisocaMBomthsnsample from .
treacomaninasdiRTpRINEaNRENYELRIdBRIG BHHRILIRHEIRGER the
¢ resent Wlthla the,sglti?lg%%%loglqaj sample 'such as in specific cell types,
%s?%@,p V'ﬂlﬂ §, Sin Foteib probe in a hybridization o
procefrs4 e ROBYHIPHbHId BE WHIIRIB RCILBIANE Sitedhing Qssays
d2005{)02 1516) PCT/E&OOM 03990 the Lesé sample can be compared wﬁ_%
tive dnvountor Lt G RIEAPt MIHRa i Anisetaled ddiZBile from |
palypeptideLbjhostHed thetenpecskasadasiPBifypdiNewmasneval Rhction of
a h@f{%@ﬂﬁd?&m}id gneolectéﬁ%eB Wew thet, est and reference samples
~ may corre e With the &@s R/ﬂ R cverity of a disease -~
assodfiéd)itreatritarat ieneits(tigheotcisisli dbk BIREIRG with LmPDE
p_olype_pti'des and or modqlatin_g the activity of LmPDE polypeptides can be, as
examples, aqueous exiracts of cells or tissues, organic extracts of cells or
- tissues or partially purified celiular fractions. A skilled artisan can réadi!-y -
~_recognize that there is no limit as to the source of the cellular extracts uséd in
the screening methods of the present invention.
~ [0156] Compounds that are identified as candidates for inhibiting the
activity and/or expression of a LmPDE polypeptide, when administered in a
therapeutically effective amount, may be useful for treating diseases and
reducing symptoms associated with the infection of Leishmania, such as
leishmaniasis. Toxicity and therapeutic efficacy of identified compounds that .
modulate the activity and/or expression of a LmPDE polypeptide can be
determined by standard pharmaceutical procedures. For exampie, using
either cells in culture or experimental animals, the dose lethal to 50% of the
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nucleic acid molecules as compared to normal levels. [0169] In another
embodiment, monitoring the amount of LMPDERNA transcripts over time
is effected by quantitatively determining the.amount of LmPDE RNA

WO 2038&%M8ts in test samples taken at different points in time. RCA/BEMHA0F90
the amounts of LmPDE RNA transcripts in the various samples is
indicative of the course of the disease associated with expression of a
LmPDE transcript. [0170] To conduct such diagnostic methods, a suitable "
biological sample from a test subject is. contacted with a labeled LmPDE

probetieitié: Dsohatmhe emterivintdalibachyosdiretiohobwwenrtakie and

cleic, aci lecul t Al imilar manney, S
R e B A e SO MR SR S Y R & g atio
lRsbinbsdiZedropaendailiih adaditdherFheyliesedes oferpreierieid.atithile

idized: ' T lati d/
e A B T 1P B VI E BEHE SRR be taken o
desigecn delivery apstesicipaica getpiusiThomprPDds fothes sibndfeffected

_ i _ s i ; dioActive .
e e ol A S e
~ sfigieisons of hybridization technology are available for use in the

detecti 5,351 P ypeptides. T e
et 1 e o R el E e S RO 5 R studies
¢abheixaeshitcshimglrtingral rayzgerns doskaevior thee damuroansed Tine dosage

T B T P enneeprations

 thadgedteds ihadthio MyibiditHationns dexilts inhiadiesmasitnaytratiy atitip this
éecfélﬁ I s, I ed.wishi more cells and are

llc{%[(’?r%acted with g%%%%%%%é%%ﬁs%‘%%%gt e a'%r%t,gt' 3’ 1caells;

afeipidpiensorabritinaEoy somratts esptithrangibodofdhg present .
iRRGRHA thE WS AAROZRF e ELTY %%%%%W@%&f?ﬂ%ﬂﬂﬁ%@f&/ from cell

permit hybridization of a LmiPDE probe with nucleic acids located within- -

qulureerfeaysiofropse By dradeEnvinaddn enbrahimpdelsionachisve a

s P SeRs e R ARSI MBRABYdIe [0 A dBR R ined in

- hucleic acid. Antisense polynucleotides are particularly usetul in R
el GG it eime lion-cam Pe EIRE EMRIRRC et b pRissmipe
UsafoPEostdNhtf@ns. Levels in plasma can be measured, for example, by

high performance fiquid Chrdmatography.
Generation of Transgenic Organisms

[0158] Another aspect of the invention provides transgenic organisms
comprising LmPDE nucleic acids. As used herein, a genetically modified
organism refers to an organism that has been altered from its natural stafe- by

| manipulation of the native nucleic acid sequences. For example, in-one

~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 thé 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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embodiment useful for this approach is an anti-sense molecule
corresponding to the N-terminal sequence of the gene. The present
invention includes such full length and fragment anti-sense
WO 20856{92ii%Sfeotides. [0173] The polynucleotides of this inventio®€UriBER04/003990
provide reagents to develop animal models using "knock-out" strategies
through homologous recombination. Methods for generating knock-out
animals that fail to express a functional protein molecule are well known
in %Ee art %Sar?pecchi 1989) Science 244, 1288-1292), and may be used in
LG ket nd BHEREASES, FINPIgaNISTD iScasmssatasbin which

thatehptietsiofougningrarnpsabaeserintiganand &%@@Wﬂgﬁ%%ﬁ?aw@r
are exe glary and explanatory only and are not restrictive of the
RGNS AL SRTEoER S AT e BarTErBaeaing @ weBatoot
mdimnaeanmhemmawrsampggi@ﬁj&&@ﬁ%&%éﬁéﬂ&ﬁﬂdﬁd&e |

_ termmqlcggx&gesedC%%Q?escrlbe(ﬁartlcula[ embodiments is not intended to be
SRR SNt RRQEPCsS P Fresdidisniaesniam beatexetessissay imPDE

pitymsp it/ ST be (nllaviog EXARRBS BSdIRFIAY BullGiE, I ﬁgf@ﬁasws

resent ti nti d to assist.one of ordinary skill in makin
-rﬁ% alpd. Vﬁn@%h%a BEPldREréVidently wipiriepantinetoerpenes that
ineraded oahoP DREONMI SRS P AsekEeSIRRINRE H exarpRles

are not intended i ny way to otherwise limit the scope of the invention.
SRS S SHRElP S b2 danioB5oRDy e RRldeL Bukidsptud as an

SNt SoliowingeRmlgnovidetidin WRIRRIS HOESEIQ iR sfhree
; cgclic nugl%)tide-sgeeci%c Bhosphodiesterases from Leishmania major. :
T iefﬁel'wro AR SC -specific PDEs from the protozoal parasite

oo o Sl e R BB ¥ genos
- (Zor . iel. m. 276, 11559- oraghietal. ~
S R ) R 1P S b cRlis P TSy 2opsoniipins of
CAMEhergsanitdhat b RRO:PAR) hild | RAsieast #i@h 2002 RiaarNalhse to

Sl 99 4714-4719. ting each family
o S g G A R SRR T AUl 6 ASBbGaoiecuies an

thembewiencgdnta. yesigbearpistaisn vb BbAST SMITOLSIRIOIIEPDE-

deftient strain of S. cerevisiae. Restoration-of heat-insensitive growth is thus -~ -

a marker for LmPDE activity. Observing whether or not heat-insensitive
growth is restored to the transfected strain under various conditions can
~ indicate the effects these c':onditions have on LmPDE activity. |

Uses of LmPDE Polypeptides |

[0160] As discussed previously, the present invention provides cAMP-
specific PDEs from Leishmania, such as Leishmania major, including LmPDE-
A, LmPDE-B1, and LmPDE-B2 and fragments, varfants,- and mﬁtants'thé.rebf..
It is known that cAMP plays a key role in cell growth and differenﬁaﬁon in-this
parasite and that PDEs are responsible for the hydrolysis of this mess.enge-r.-
Therefore, as discussed above, LmPDEs are targets for drug screening |
assays and are useful in accomplishing sele'ctive 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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the nucleotide sequence corresponding to the trypanosomal enzyme -
TbPDEI, which identified a nucleotide sequence in Leishmania major that

wo 20383538535.1% amino acid sequence identity (determined USRYINE, 064/003990
BESTFIT utility of the GCG program suite with default parametyers?). h|os 990

novel sequence was labeled LmPDE-A. The gene for LmPDE-A is
located within a sequence cluster consisting of chromosomes 18, 20, and
22. A BLAST search was also performed using the nucleotide sequence

- eouTesRRsSing incHRHMBANSSHMBLRNGY BT RTIRESS MR IdRN et le
two closely related sequences that were subsequently’labeled

{"Rip Hle fesbsivhisrbainaousRP DS itispar o § e D6 eneforapittiposes of
ilaBHIG HeraneRy Wﬁ%ﬂ%@é@%%ﬁ%%%fﬁézé*Iﬁ{gﬁtime. |

69.8% overall sequence identity with ToPDE2C. Overall amino ac
Moiianing it esHRveé éhdiseppt o disgerlenmpEtBRisBY Sptimize the

mmgmgggzeahsﬁm%ﬁé@rggﬂﬂ@m.dﬁ{%h?é%ﬁlb%dﬁﬁeﬂﬁg%g&%%@%

and LmPDE-B2 |oci are located on chromosome 15. -50 W _
BEREE50HE05580 bk apigeninfoa epriletisronmiy fesantpr gubjedtthe -
hesernteasiaseP T BoR Rastids WRNESHR ARYa R IR0 RS hined

in the Leishmania genomé database. [0179] Baséd on the sequences

YaihineamorRl PERIRRbINAGeRANE Tnmadeomstarsamesubieciiaken at a
diHTERPIRETS WAL Q%@@%&%ﬁlﬂl%:ﬂ%ﬁﬁ@&é&#ﬂ&@&@@@fm&?ﬁaﬁve

the.%enomid DNA of Leishmania major. PCR primers were als igne

36 Hm BRI ER O tHE shesasadiNE ARG dheorrBp Rk ohidaRiNEapeipeptide
B8Rt Tha DAMBKS WA DEGRIRAHIUGRIRI A SALSIST {OEIRIRS

I{:}%ning{?ie o the g[Tl vecto?f(éwhere, the A'IF%-initiatiot?t(‘?cf)d?){r:1ll?s1 provigleeé* '

KPR D108 3 An@E S KB BRIB Y HS S FHRRRSTRYERS tigcresed below.
: L_mPDﬁmsngfH@trw%%aﬁﬂﬁwtﬁfﬂéﬁ ﬁ!ﬂﬁg@t‘?ﬂtﬁfﬁi?ﬁﬂ%ﬁ@% ﬁ%ﬂﬂ‘é’ﬁ%

Jorward - 5-gtggtcgactcgactticttgagcag-3' (nucleotides 4-21 of the ope

iSRRI T b AD R bhBLHORA CDE RRlye Salides i #ngarns)for the

“(nucleoti " 89 1é877 fth'@%tﬁt ol'.g’t%fﬁat hi yrs gt&g? >

(nucleotiges - (0 en readmng rrame - wnich correspon O_ _

ARSES S0 A B LR RS sDEss T aeant-

LimfiEdsanit oelessarprimefs! We tiaasigtiehasdodans PyRItthe detection of

5-gatgtcga ctggcatat cca-3' (nucleotides 2-19 of the open readin
rggrﬁaetﬁ&(lv%ghm%gg imgﬁé%qro?em s(equences present 1;rn)ioiclggicai sam%les. '

Lfges Of Nucleic Acid Molecules Encodin:g LmPDEs

- [0163] The nucleic acid molecules encoding LmPDE polypeptides of
the invention are usefut for a variety of p&rpc')ses. including their Lrse in |
diagnosié- and/or prognostic methods. The nucleic acid molecﬁieé and
po!ypeptidés of the invention may be used to test for the presence arid.lo:r

“amount of LmPDE nucleotide sequences and. LmPDE po'lypep_tidesin a
suitable biological'samplse. ' o
[0164] The nucleic acid molecules of this invention can be used in
| various hybridization methods to identify and/or iéol_ate nucleotide sequenceé
related to LmPDE nucleotide sequences, such as different poiymorphic forms
and genomic sequences. _Seque.nces related to a LmPDE nucleotide
sequence are useful for developing additional Iigénds and antiiﬁodies. The
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correspond to nucleotides 1268-1286 in Figure 4); reverse -

5'-ctgggaatccta agcataatctggaacatcatatggataaacaatcgagggtcggatg-3'
(nucleotides 2792-2772 of the open reading frame - which correspond to

. WO 20050m¥ffles 4058-4038 in - Figure 4 - and HA-tag). For LmPPETBB2#{5/003990
forward and reverse primers were designed as follows: forward -
5'-gatgtcgacattcagcggtcttttcc-3' (nucleotides 3-21 of the open reading
frame, which correspond to nucleotides 2184-2202 in Figure 6); reverse -
5'-ctgggaatcctaagcataatctggaacatcatatggat aaacaatcgaggatcggatg-3'

hibdidisriion zeotiodparstuReb it redtdig dateco biAiemddrispenguences
s AlidRe2RP 3R vE 1 9w8, 7090084 tago T hesgergm O g o, 6%,

Leishmania major, as with other kinetoplastids, do hot contain "inirors.

Mo g0 ARSHfidenbs dtedeniBiimecieotide seatnem sywhoasinovet
DN TRt ] YARQ .Rey Genet. 4, 11 -51
L;.WO %&%&gg%%%%gfég?%%?ﬁ%oﬁggﬁ 2i%gﬂﬁ_%#(cj)t%}l'sst'rands of all three
PCR fmgﬁ‘é}ﬁblgle@ﬁ%s;aggmgtbat encotmPDEDRR)pokypaptites
FRFBAPHBRACON YOI REYERACREER dod B ARMAIE acia
Instructions of the kit supplied by Invitrogen. The clones were then |

@@Jﬁ@ﬂ@éd‘@giﬁg MM@RI@ZB@@M&MW v3.0 Cycle
SeqUefﬁﬁ@@ﬁﬁ%‘fl\\é'3ﬁﬂﬁ@%éﬂt%ﬁﬁ%ﬂ%@@@c}%ﬁ%ﬁéﬁ?ﬁ&ﬁg '

each clone Wwere sequenced at least two times for veri
FoRRmgenomPDibrAriass ssab@sdipieries aonisladetrpttirolanthdemhage or

INCleghder LB 3 et dhsaRen (radiya fiig beains

with adenine at position 530 and en guani position 2425. The

deRRpEHERRY e atspsagiente dona WrthlimPBrgenehd e L mPDE
eBbHICRAtisBRg YRR RhoMRDB B e WhiRD déafé?ﬁ%ma%&%eaﬁ'etmam

length, is shown in Figure 4, where the open reading frame begins Wit

A MRS HEABL RN 498N G 18 HRRCRRN MR AT RICPIIBErAIIBTICERdaRe
. tREHERPRARMINGrATHEARC Sk 80aHeREe PrReLIIRAM ISR Sndbe fdidanath

nucleotide sequence of LmPDE-B2, which Is 6,945 nucleotides in length,

LR SeReRRY DB JAIRER thBEL AR TP RURTCBE heHRR RcRanstuct a
retapRbinaRtIIRA andiende it asprineds BOSHOR-DARPDENSR{IEIRA4pon
- ;sequence that corresponds to this sequence is set forth_in-l;i‘gure 5. [018FJ -
‘ ‘ﬂ*F%dél&&’&é’dE&C’o??@&%&Ftﬂ'@ﬁﬁ'kdﬂmhﬁf@@m ItAgnt, a LmFDE

prebeas e pierestisdhe Delshinraidataizasatcl BB Nredisieskasniiie i in
sequence of LmPDE-A g:igure 1) shares 45.1% overall sequence identity
in 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/annealipolymerize steps 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
bio!'ogical sample. One embodiment encompasses détermining the amount of
LmPDE nuclectide sequences present within the suitable biological sample
such a_s’?n 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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the amino acid sequence of trypanosomal TOPDEL. The predicted amino
acid sequence of LmPDE-B1 (Figure 3) shares 70.2% overall sequence

wo 2008058¥ayith the trypanosomal ToPDE2C amino acid seque gi the
predicted amino acid sequence of LmPDE-B2. (Figure 5) sh%%gg% flgf%ﬂ&w%

overall sequence identity with TOPDE2C. Using the Conserved Domain

Search Service provided by NCBI (see
http://www.ncbl.nim.nih.gov/Structure/ccd/ cdd.shtml) several conserved-

[ identified in the LmP ino_aci JAS, . .
R e BB e R T LB By acie
durrein [(ROE asefdegomisamyita fyoosiasatraalisalgect. phisdipre’ehcandf a
i ith. prali t.amino,ag itien 609..LMRDE-B1 and '
A A A F D BN Be ol petugen the
t&'sh 2005288 58:RETIRI00W @298 ateeuiithithiewitb serery trlavithethe
j ' ition 6 ending with  phenylalaning at amino aci o
O A A B e B PR 0 of kP DE
pusleihaEd revigendsn g svitnpbergdatamoenaal evals. acid position 890 -
(LmPDf&- {tion to the.PDEase domain, LMPDE=B1 a
Lmponcas B A R s AR R e B mip rva
Exnsqipts (VeB2inThisfelfenied byampietitbeslyatcfecrnimihg dsaisatbimt of
ic arganization of -B] apd Lr -B2. [0183]
TSR FErRme S ARG A et i 2l ARl et i)
diierprce jdecammmisahbmBdio RisAdmranigpirdbaniaribes samples is
=Y nani e, ey S I .
e S RN R o o
kmeP o Ganeerimbd inadvertently been swapped. The correct organization
of thegg ' ern bl is of -
series?:s} re tﬂgtrlkgﬁl @gﬁe@%é%@g%ﬁﬁmc pi\'lén ?glf éﬁgéva\#w&?!?&cg]
FIGIpiss feoan @ tgstisanucg st agisdivilionlphelpddanfsdbiprobe, under
oesibasakRe R 8N W&%{w@%@mﬁ% r&gﬁg{g@;' S acid
sequence assembly in the database were correct, a Noti/Sca dglﬂ%}? acg:l
Bfestip ard, BRI Ran1Br similagamesnas vheivlegiprl samplgfom a
AERRRER RS IES RRRE SIRFE L RPDE prlisiam iR i rnssani et similar
immediate 3'-region of LmPDE-B2 gene). In contrast tothis prediction,
FREdEPRShAD PrRERESRE e yisigiaReid molecules hybridized to the
_probe is detected. The relative and/for quantified amount of the hybridized
_ molecules may be compared between the test and reference samples. The
LmPDE probes can be labeled with any of seve‘rai 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 Northemn
‘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 Faikc:w 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 ahe
contacted with the LmPDE probes. As is well known in the ari, the cells are

preparéd for hybridization by ﬁxatidn, e.g. chemical fixation, and placed in
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demonstrating the presence of a Scal restriction site close to the 3'-end of

the LmPDE-B2 gene. All additional digests shown in Figures 8 and 9.

léépporg or are compatible with this conclusion. In addition to establishin
ﬂé%if?gmic organization of the LmPDE-B1 and LmPDE-BE%%%?%’g 790

experiments demonstrated that each is a single-copy gene. The

hybridization probes used in the Southern blotting analysis were as

follows: LmPDE-A-specific: nucleotides 462-910. of the open reading

frame_(corresponding to huycleotides 991-1439 in.Figure 2); . . |
“L‘PﬁﬁIﬁéf@f?é%‘é%ﬁfé?%X%&%Ié%%%@%f‘ﬁ%%ﬁéﬂ .%mf*/tﬂsﬁ&ﬁ'foa@@@e
IBEKEBRMPHMOBMPed eading frame (corresponding to nucleotides
1362-1755, in Figure 4); LmPDE- 132-specific; 106-417 of the open

readingXidAk RBMESIIN ARG 29879996 thisHRFRUSN Fefthgh fyRidde anti-
mgwﬁn@@ﬂé@%m@%%gé@aﬁdnyﬁa&z%&@@ tenEeBIhaseRoasid.

and separated by about on chromosome 15 as - shown in Figure 11.

AR ANB Y SRR AT G BHSHIBIY B ub inreduiaipadnR smesssion

SraduePDErBREAN IR Yeest Jeainerpriakiing 2 ILIPDE ARNA2 One
LmPDE-BI, wherein the endogenous, PDE activity was deleted. [0185]

erREQRimeRtdei U RE P RRRERAGR P RIA-SRASSTPRIRCHIE Griresponding

tel e NI AR ELEURIRES BNNE Yeh&P L The PristR MNBHELIRIDIGNEs such
transfected intg a Saccharomyces cerevisiae strain wherein both _
fulldegeHbaadsnegenteanhagesiBayPyentiifsted (strain PP5: MATa
|eU2-3ﬁ@1123ﬁ189lﬁa§1ﬁ?ct@§Bcﬁ%2dﬁiﬁﬂ§Wtﬂiaﬁ RN PPRRIHSBagents to
Colicelli et al. 9933 Prog. Nati: Acad. g,ot U.S.A. 90,1197 -'111974 . The _
R veleR FRUBRTVRE Ys'aD -B&‘s‘c&i’k} Rlrgleantiy 198 92090“3 3

rfé@”@@ibg?m. M@tl@bﬂiﬂéﬁ@r%ﬁ@;@gﬁt&@kﬁldﬁkmam@ﬂﬁfﬂﬁm ibtorexpress
ow an ontimiz ozak box, an .a gycl terminator, . :

SReiae R R A AL KRR B e 2P RRe (1o8R
SnieheatddnsiiBe 1202 wel mayebicubedrin shodginistiabdended aitections

ing_]t?gté heat shock at 55C. As shown in Figure 12, both LmPDE-A and
q E- i‘full'y complemented this phenotype and restored - heat-shock

insensifidd 4f thigHokmr ardeatisivatthat Saph fhzfesgeing geaakabidesicription -
S R R R DA B R 8 o
rastadtitonhitis imierdidt@sletaiowdo Monewyendranwst bedinderstood that.
the invention is not limited to the particular embodiments described. Futther,
the terminology used to describe particular embodiments is not in_tend_ed o be
limitfng, since the scope cif_'the pré.sent invention will be limited only by its
claims. | _ | _

[0175] The fo!!owihg ex_amples 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
treatfne_nt and the procedures employed. The examples are not intended in

| any way 1o otherwise limit the scope of the invention.
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was then incubated for 1-2 days at 30C. These findings demonstrate that
both LmPDE-A and LmPDE-B1 constructs produce active enzymes and
that both enzymes are capable of hydrolyzing cAMP. Subsequent

WO 208298#fents  demonstrated that LmPDE-62 also fully compRGREBSE41§83990

heat-sensitive -54 WO 2005/023856 PCT/IB2004/003990 phenotype and
restored heat-shock resistance (Johner et al. (submitted) J. Blot Chem.).
[0186] The open reading frames of LmPDE-A, LmPDE-B1,-and'

tmﬁ%@@gvere cloned independently into a yeast expression vector
TPLCTT,"S.Kunz, unpublished) and transfected into a Saccharomyces

cerevisiae strain wherein the endogenous PDE genes had previously

L[et‘ad (strain PP5: MATa leu2-3 leu2-112 ura3-52.his3-532 his4
cam URAS3 pde2::HIS3; Colicelli et al. (1993) Proc. Natl. Acad. Sci.
U.S. A 90, 11970-11974). These stralns were deposited at the American
Type I ’%qTCC t 25, 2004, and have been
as&gni}ﬂw %’gés%cgﬁ é%ﬁ%ﬁ‘/e ’@%‘ﬁ‘?gﬁ used dojideatify
tmﬁﬂm@!&amm@wemsaﬂmpheﬁmmmmwar@etqagﬁhﬁaﬁﬁﬁqwafbr

LmPDE-B2. The

camRg Lb AoV HL B o TR B e Mahedisivrgaparasit

T@o@w&@mqmmﬁm hedr preTEUBR totenatteized\aay dlehimEPE |
B 2y e TR kb dz002)
Fér@&rM@? presto B (25488 éBéB{m@&Dd(BcBﬂgteﬁlemo@VﬁMol lecéchem
B I R R AL (e B e

leu medium, colle

P rﬂedﬂ%ﬂ%ﬂﬁxc@m@aﬁowmdammgédmmmnm@r@ thenused
_t@gélggﬁqhgrg@ghﬁm%s ’ﬁ ?éls Juere then harvested, washed
centr

twice in H20, pelleted b uga on, and stored overnight at -70C. The _
(2En ﬁmm&ﬁaw&f@ﬁn@éwmuepsmairammw@mmmed using

thfeciege/sHs @%@@&&&%@d{%%@@%l ggerg 'gﬁa‘i, rogﬁ%%eg

inhibitor cocktail without EDTA
TRt Graswbichddeotifisd sousiaptive E8quence in Le:shmanra major that

shares 45.1% amino acid sequence identity {(determined using the BESTFIT

utility of the GCG program suite with default parameters). This novel
sequence was labeled LmPDE-A. The gen'e for LmPDE-A is located w’ithin ‘a

‘sequence cluster consisting of chromosomes 18, 20, and 22. A BLAST

search was also performed using the nucleoctide sequence correspondmg to
the trypanosomal enzyme TbPDE2C, which identified two ¢ ose!y related

~ sequences that were 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 sequehcfe identity with
TbPDE2C. Overall amino acid séqu_ence 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 16.
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WO 2005/023856 PCT/1B2004/003990 ml Sarstedt tubes using a

FastPrep FP120 cell disrupter (3 x 45 seconds at setting 4). The lysed

_ cells were centrifuged and glycerol was added to the resulting _

. WO 20833§4tant to a final concentration of 15% (v/v). Aliquots WERIB2004/003990

snap-frozen in liquid nitrogen and were stored at -70C. Example 5.2:

Assay of PDE Activity in Yeast Lysates [0189] PDE activity was

determined in 50 mM HEPES, pH 7.5, 0.5 mM EDTA, 10 mM MgCl2, and

50 mg/ml BSA in a final assay volume of 100 pl. Each assay contained

Byapuplep#n of 3H- labeled cAMP, with unlabeled cAMP added to adjust

‘the desired total substrate concentration. Reactions were performed

at30C and were linear for at least §0 minutes. The standard reaction time

was sdffty 85 thinipdewimg eremploynsidawiimanaibadsassd o sioreoand
9 - rolyzed. Inhibitor studies

OB R S S e A SRk

databas®ut the final DMSO concentration in-the assays never exceeded

1%. C Gl ' ' | included. Reactior
were SO O B T B R iR e
dadphaspen ridonssthinAMRnthle SthiPe R redctenssvesecd esiginaky sl amplify
i I i foll K /if of. alkali
e T e e G ena e TR Fol el i, Por
prémersreie rlsacitsigae ol smilifytesiytthe®pad veerding éranpppeddtion of
e e L W A B G R i
- Terliafeamamianingonimiitophidte veri®. (véerevthecbll& indtiativs Soddrofs
e oy g 4 OT e & el remRbhittin teo. For
 LpishE-ihaioprichgedisvweswingEagsercTianed o4/ 6ovas:
fcﬁ%@ﬁ:l)le@@ig‘bﬁ&ﬁ@é@@%éﬁ@&%@ﬁ&éﬁ-ﬂﬁﬁ&[@&@@hﬁﬁﬁ?w ?Bg;%fﬁd- -
from yeast expressing LmPDE-A consistently showed no measurable
oSG R PRRCBLRRRRSITS o rasiicRer b SRIINg iawe 2);
TBRIQE-A i g -
o D o o g HbRg Eulcgipgtoos”

(RHESOHRANGE &rd SEf dithrar Re e BB IR TdaishvRrissPond to |
niReiaseRa5-2406 in Figure 2 ~ and HA-tag). For LmPDE-B1, the
forward and reverse primers were desig'ned as follows: forward — 5‘-gatgtéga
ptggcataﬁjttgg_cggcca-?;'_(_nucleoti‘des 2-19 of th'eg_p_en reading frame. which
| correspond to nucleotides 1268-1286 in Figure 4Y; reverse — 5‘-ctggg-aétceta
agcataatctggaacatcataiggataaacaatcgagggtcggatg-3' (nucleotides 2792-2772
of the open reading frame — which corresp'ond to nucleotides 4058-4038 in
Figure 4 — and HA-tag). For LmPDE-B2 the forward and reverse primers
~ were designed as follows: forward — 5'-gatgtcgacattcagcggfcttﬁcc—&f""
| (nucleotides 3-21.of the open reading frame, which correspond to nuciedtidés- -
2184-2202 in Figure G)ﬁ reverse — 5'—c’fgggaatcctaagCétaatctggaaCafcatatg_gat
aaacaatcgaggatcggétg-3' (nucleotides 2822-2803 of the open readi.ng frame -
which correspond to nuclectides 5003-4984 in Figure 6 —and HA tag). The
genes of Leishmania major, as with other kinetoplastids, do not contain '
introns. Accordingly, amplification of open reading frames directly from
genomic DNA is routinely performed (Bevérley (2003) Nat. Rev. Genet. 4,11~
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homologue TbPDEL. For example, TOPDE1 complemented the PDE
deficiency of PP5 cells but its effect was less than that of other
try anosomal or human PDEs, and no enzymatic activity was detectable

- WO 2031388 rresponding yeast cell lysates (Kunz et al. (2004) BGF/HB2004/003990
Biochem. 271, 637-647). [0191] In contrast to lysates from LmPDE-A
expressing cells, lysates from yeast strains expressing LmPDE-B1 and
LmPDE B2 showed strong POE activities. Both enzymes exhibited very

alues for cAMP that were within the range of other class | -
Kidan: Pi35
eBlArds & 59 REi6t. freamiants 8. rotis-A besPREsBdR @nd

o FDE2B Py oty aHe AR LV $He 9 6@&%@%@%@{%%@# é%‘%%
_Eé%@!}%l Aicad Scj. USA 99, 4343- 4348; Francis et al. (2001
Qu'Radh RIS EHAtieas Pfébel\hwtmil%fw(m?ga@.a' he clones

mmhaﬁe;az;mwa@%ﬂ) I Agifiom e Bigeoye erém&é’t%rf%@o Cycle
§xcess of d% not affect the rate of hydrolysis of cCAMP
GEBRCEE 8 eeine figAnnliesyBiesystoms s0Beth éi(@‘asmf each

dlomg eRctioBa0gHEEE AMBAIENNAMES RIS ML Khdanor Keat) (Figure
13C). @g&%ﬁ; esults were obtained with LmPDE-B2 (data not shown).

There pbilbenglh LmPDE-Audagtide sepennce DEith [ 1eagth of

10e66 dataamdesgwdtﬁmﬁw%m&@%aﬁé%tbabﬂ%adm frame
cGMP- h}ﬁﬁa #ﬁ‘:{] act|V|ty is detectable in whole cell extracts f ro?h

- heg GRS RSk eacse b U aRinG & PosilinysRn2s.

vaermaﬁypmﬁhgmhya@mcéquﬂc@@ dSPRIGONBIGUFEC. The -
nucg otld éﬁ% for possible e éort mechanisms; Guo et al. (2003) J. .
‘6@“%9&)’“{% %t%b-n‘é’@'@halscémﬁw&lﬁs)ﬁﬁi@s in -

ia@mammnwmnm IFsiive an igh 6RY SHRUBPBALSER ing Y
EOt eX|st ? §(m E}#g -57 WO 2005/023856 PCT/1B2004/003990
enhgaPes i 267 P sads b adeRie elpeadion figRrendibe
cﬁ:gwpdmdmwmthe eﬁm&qﬁeﬁv@riﬁ setaIeRaR bigava BRoithEfif-length -
A blt}(\.))ﬁskﬁ %\l@t % LmPDE-B2 activity in the presence _
| e WRIGRIE R 98 psieatdesdetengtn, is
- -sﬁmﬁx|lrhPErgmrﬂ./lWthqmﬁwsedm@V&émﬁﬂmgmﬂ%ﬁ@ﬁﬁ@'@i
e, Tre nsm nd dipyridgmole, inhi DE Bl act|V|ty
R R U Ry
sathibitoehufil correkpiimgl thie fids heduence is set forth in Figure 5.
[0181] The sequence of the cloned LmPDE-A coincided 100% with the
~ sequence present in the Leishmania database. The predicted amino acid 7
sequence of LmPDE-A (Figure 1) shares 45.1% overall sequence identity with
the'amino acid SeQUence of trypanosomal TbPDE1. The predicted amino
- acid sequence of LmPDE-B1 (Figure 3) shares 70.2% overall sequence
 identity with the trypanosomal TbPDE2C amino acid sequence, while the
predicted amino acid sequence of LmPDE-B2 (Figure 5) shares 69.8% overall
sequence identity with TOPDE2C. Using the Conserved Domain Search
Service provided by NCBI (see http:/www.ncbi.nim.nih.gov/Structure/cod!
“cdd.shtmi) several conserved domains were identified in the LmPDE amino
acid sequences. As indicated in Figure 7, LmPDE-A contains a highly
conserved catalytic domain (PDEase) beginning with tyrosine at amino acid -
Pposition 384, and ending with proline at amino acid position 6089. LmPDE-B1
and LmPD_E~82 also each contain a highly'conserved PDEase domain,
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dipyridamole and trequinsin were the most potent compounds, closely

corresponds to that reported previously for trypanosomal PDEs (Zoraghi

et al. (2001) J. Biol. Chem. 276, 11559-11566; Zoraghi et at. (2002) Proc.
WO 20§3413388% ad. Sci. USA 99, 4343-4348; Rascon et at. (2002) ¥5rbdBR#/003990

Acad. Sc!. USA 99, 4714-4719). The fact that several potent and specific

inhibitors of different human PDEs had no effect on the Leishmanial

PDEs strongly suggests that the development of Leishmania-specific

PDE inhibitors is feasible. Example 6 [0195] The following example

hgioniveg Wit pbetie asing ot esidimpkdipesifertst thambeEnfindbets

i ey ¢ arati - maiar

B g E T R LD, Sy G it

phvenydatigine fakarsine recicuiosiipatGsic andening wilih phatildlenn at

t-] ' .fet [ R ; . i
O e K e o i
LeoRREs BbreashlngRBFoB2 dsibdmratibye GAHigaainslas stgwnis, bigures -
7tlgje'\%\igs}-&.dissolved in DMSO (final concentration of 1 % v/v) or 1 % viv
: as a control. At various times, 150 pl aliquots were withdrawn and

absorbance was measured at 600 nm in a microtiter plate reader. The
&égﬁlﬁwg between ODsoo0 and cell number was strictly linear over at

east the range of 3 x 105 to 4 x 107 cells/ml. -58 WO 2005/023856 _
PCT/IB2004/003990 [0197] As shown in Figure 15, all three PDE :

R R S R ey

thagenoetieraatiaatipmrblswWENB T rad denbPBrBRnged incubation
of the ausipGyIEIBL heaB saad/SeRifreas et bR ApHBDELB1 and

dipyridamolée, etazolate, and trequinsin to inhibit the activity of .

LieEiRfbiRdaenap meB caBRareq) o reausnresRIgsRHE hifa.
1SRRI g e HaBREe Bl \9as SMBREHRE e daqlundds thehe -

growth of L.‘major, and they further support the developmentof = -
deteinariadpeanpemRRRiBrofihe 185 dPiarpingI4eaIons of the

i 82hhith48sRaalEHENEEE SV alWappEte iNvRNbBRecergansaibrath

intervening value between the upper and lower limits of the range to at ,
| g bﬁg glo‘tana‘iysr}l of a series of

"these two genes was then established by Southern
restriction digests of L. major genomic DNA (as shown in Figures 8 and 9).
Lane 8 of each hybridization (Not!/Scal double digést)’shail be used as an

 example for the analytical reasoning. If the sequence assembly in the.
database were correct, a Noti/Scal doeuble digest should yield a fragment of at
least 8 kb when hybridized with a LmPDE-B2-specific probe (since no Scal
restriction site is present in the immediate 3'-region of LmPDE-B2 gene). In
contrast to this prediction, the data show a 4 kb fragment is'generated,
demonsirating the presence of a Scal restriction site close to the 3-end of tf)e
LmPDE-B2 gene. All additional digests shown in Figures 8 and 9 support, or
are compatible with this conclusion. In addition to establ_ishing the g_'enomic
organization of the LmPDE-B1 and LmPDE-B2 genes, these experiments

| demonstrated that each is a single-copy gene. The hybridization probes used
in the Southern blotting analysis were as follows: LmPDE-A-specific:
nucleotides 462-910 of the open reading frame (corresponding to nucleotides
991-14391in Figuré .2);‘Lm-PDE-BT-speciﬁc: nucleotides 96-489 of the open
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least a tenth of the lower limit's unit, unless the context clearly indicates -
otherwise. Further, the invention encompasses any other stated '
intervg_%ing values. Moreover, the invention also encompasses ran{c);es

ing either or both of the upper and lower limits of thé’%‘}{g&‘hﬂf’é‘g@“
specifically included in the stated range. [0200] Unless defined otherwise,
the meanings of all technical and scientific terms used herein are those
commonly understood by one-of ordinary skill in the art to which this
‘invention belongs. One of ordinary skill in the art will also appreciate that

reayimefrets: dodrroetrinlh gt a0 fle @HBQITB201thDS ertiERRITeSs); | mPDE-
erein ¢an ajsq be ysed to practice or test the invention. Fyrther, all

e RES BT U e GRP R P B AMBA i TERRaREIN S R4 3936

inTfEigiuve BYteTHizainal/sisesl fieinfanskl thatappemed tladd. seDE-B2 g
singulay forms "a," "or," and "the" include pjura rents unless the .

o A RGO S PR AP e SOTL R e sgme 15as

shojedrpPlgpeptide” includes a plurality of such polypeptides and - |

- reference to "the agent" includes reference to one or more agents and
equivalents thereof known to those skilled in the art, and so forth. -59 WO

E3Q0h0123856 PCT/IB2004/003990 [0202] Further, all numbers expressing
guantities of ingredients, reaction conditions, % purity, polypeptide and

polynucleotide lengths, and so forth, used in the specification and claims, .
are m{itifgeq Pydlolkewimgabauiblopessiodetidanbmiasactopivglice a

YR SR L R R oo o
etivoprasens iIREDactivity hasvdejelterkt, and not as an attempt to limit the B
e AT SRR e R BRI ST e
- wafreeplomedi sidaibozeastigitprepgityingeatdingel, Tdy&ikgineconimigished) and
O R S M TR B R 868nous
Pia&mmmmemmmmﬁmm@mm&sdwﬂ@ms leu2-112
e e TR
Proepdéed dfaagri§abrU.S.A. 90, 11970-11974). The pLT1 expression vector
isa 2u-based yeast vector carrying a LEU2 selector gene. “The cloning site is
flanked by a"Strong TEFZIIpromotor followed by an optimized Kozak box, and
by aCyct t.-er.r:ninaior. PDE-deficient S. cerevisiae accumulate intraceliular
'cAMP, which results in a heat-sensitive phenotype. n particular, no growth is
_ observed after a"1_5 _niinute heat shock at 55°C. As shown in Figu.re 12, both
_LmPDE—A and LmPDE-B1 fully complemented this phenotype and -reétored ’
heat-shock insensitive growth. For a heat-shock assay, patches were |
streaked onto SC-met-ura plates and grown for 2 days at 30°C. The patches
were then replicated onto a plate pre-warmed fo 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. Theée findings demonétrate that
both LmPDE-A and LmPDE-B1 constructs produce aétive enzymes and that
both enzymes are capable of hydrolyzing cAMP. Subsequent experiments
demonstrated that LmPDE-B2 also fully complemented the heat-sensitive



understanding, it will be apparent to those skilled in the art that certain

changes and modification may be practiced. Therefore, the description

and examples of the disclosure should not be considered as limiting the
WO 2005¢8338%6f the invention; which is defined by the scope of tHRCIHIEAGEEP3IF96

claims. Other aspects, advantages, and modifications are within the

scope of the following claims. -60 Claims: 1. A substantially purified

protein comprising a phosphodiesterase (PDE) catalytic domain of

Leishmania-PDE-B1 comprising amino acids 647-880 as set forth in SEQ

ph'%}ﬁ%aé OhYaHRSANLRLNISIOf bR el lirotemein thaiauBmitedu.
Yo identical to amino acids 647-880 of SEQ ID NO: 3 and that

' Blhizcﬁil?i@bAMP 2. A substantially purified protein comprising a PDE
catalyg é@ ¢ eh%‘éamﬁglﬁffr%s%?wwngmﬁm@@dm%%
forth in

as se O: 5or variants and mutants of the cat(%lzé% T,

Lmaﬁérﬁtﬁw@@%{ﬂ%tmqaéﬁmﬁn 1R RikeAskRIPERSRRVGEE Pip

S N@méaunﬁi Bﬁ@@ﬂ%@(ﬁ& {rédfacted hﬂélébéf@éﬁﬁé'bbmwwﬁﬁeim@é strain
claim 1 comprising the amino acid sequence set forth in SE % me%P5

wharrintherensesneus &6 geetdar IRERYISY .'a%ﬁﬂc%?
h{  FeRPIhat AvprolyzgcAdRsd- THe IdhstantipienuiiRAD ide2 p1IS3;

CokeHS L TN E 0 DAL St Lot R S Jse
NSRS Habbykel e AR fo T ietSinluirel @olidatiof (WTCEhon

the protein has a KM value of about,1 to M for c e protein of ‘
A Fon 20U A PO RS, YRR N O rrhve-proter

affclaim 3 or 4,@&@&;{}&@3 protein substantially hydrolyzes CAMP in the
présence of up to about 100 pM of a phosphodiesterase inhibitor chosen

from cilostamide, zaprinast, etazolate, Ro-20-1724, rolipram,’
E%Wthylanthine_ (IBMX), 8-methoxymethyI-IBMX, pap'av_erine,

milrinone, petoxifylline, and erythro-9-(2- hydroxy-3-nonyl)adenine. 61 8. A -

substantially purified nucleic acid molecule comprising a nucleic acid

- seq uqoq:gﬁpafh@rt@qdm prdeiplef previd@sdha metheidacideddizcule

.- according to, claim herein.the nucleic a OMRr, GB'i d '
C}Pﬁf(ﬁéﬁf@s@&u %@&’é\/&% Y& %?dﬁﬁoﬁ%%ﬁ?egmgé v‘ﬁ%t&fgﬁ enine at an

I mMPDE-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: Prep.aration of Ye_ast'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.
2786, 11559- 11566). The cells were grown to mid-log to end-log phase in SC-
leu medium, coliected resuspended in the original volume of prewarmed YPD -
medium, and incubated for an additional .3.5_hours at 30°C to maximize =~
pfotein expression. The cells were then harvested, washed twice in Hz0,
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,. 1'00 mM NaCl, 1X Complete‘@ protease inhibitor cockfail without €DTA
(Roche)). Cells were lysed by grinding with glass beads (0.45-0.50 mm) in 2
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position 1267 and ending with adenine at position 4059. 10. A
substantially purified nucleic acid molecule comprising a nucleic acid

WO 2005055 that encodes a protein of claim 4. 11. A nucleic agi
according to claim 10, whereifi the nucleic acid molecule ggf(ﬁd]éﬁgégs&%@”%

nucleotide sequence set fourth in SEQ ID NO: 6 beginning with adenine
at position 2182 and ending with adenine at position 5004. 12. A
substantially purified nucleic acid molecule comprising a nucleic acid

S otein of claj or 2. 13. The nucleic acid

e e R R e e s TBiEn b oons at
sedling ). 17heHpsedobelisavietefogatifudbar 4 wiveeasl (hadmlely 8w

\ M far cAMP. 15. The nuclei¢ acid of claim 10 or
#%glu \\/{v ein @ﬂ“%&g{é#’ ocﬁg%‘gﬁpy%‘?gﬂﬁ 08@&13%.’(@&?(3 AlQURisWeTs
s Tozen i, luideiitribgcpr ateinvesiestaokiad whyroelyzes CAMP in the
presence of up to about 100 pM of a phosphodiesterase inhibitor chosen
from cilostamide, zaprinast, etazolate, Ro-20-1724, rolipram, .
E'Scﬁmplm&f%zlxéaﬂrilyeo(IBWE(».&NEWQXW&@M%M%SDapaverine,
milrinone, petoxifylline, and erythro-9-(2- hyd Boxy-3-nonyl)adenine. 62
-17. A vector comprising the nucleic acid molecule of claim 10 or 12. 18.

The vel&tdB8} CRImatTvitiievein detanuriaid asisomaladEPESPOETNS, 0.5 mivt

i t i . 19. A host t
R R R RS A T B i Aesarotumat 0 .
Faeh assey spntainet G&000ophedfitHh tabeled e Bt salliLaldasiisAMP

{ T, f claim, 19 wherein the sujtable host cell
e R T SRR RS G el Hamenaeere

pafarysit 2el0SCsand veeoninvear doravidisost BB minattiboTheosrimnidkedy

e s oot ey WAIE S R S Rutl arasabvays
chospRetRihglarmsoafhem Hdhafitrasabibaty wespayclgped. Inhibitor
st Aere done at a cAMP concentration of 1 uM. 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‘;;? of 0.5 N HCl. For the
subsequent dephosphorylation of the AMP, the stopped reactions were
neutralized with 20 ul of 1 M Tris base, followed by the addition of 10 M of
alkaline phosphatase (Roche Diagnostics; 1 unit/10 ). The |
dephosphorylation reactions were incubated for 15 minutes at 37°C and were
- then applied to 1 mi 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 mi of 30 mM ammonium formiate, pH 6.0 and was collected into 3.5
mt 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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25. An antibody of claim 24, wherein the antibo'dy is chimeric, humanized,
or human. 26. A method of producing a PDE protein comprising culturing

WO ngg}gﬁvector system of claim 19 under suitable conditio :
- produce the PDE protein in the host and recovering the P?ﬁﬁ%ﬂ%ﬁ@éogswo

produced. 63 27. A method for identifying a compound that modulates the
expression of a protein according to claim 1 or 2, the method. comprising:
(a) incubating a cell that can express said protein with a compound under

_ ndltlons% d for a time sufficient for the cell to express said protein
%gaéﬁ'ﬁ poehvitbs it SpasifeitboatbreBPEsder the same

conditions and for the same time absent the compound; (c) measuring |

expressi 9@5 aid oteln in the cell in the presence of the compound; (d)
measum)é1 [fr&@ f BISBRISSHStem ¥ram esRiriUBY; W@&ﬁ%mla@nﬂy'

ghowadurs aﬁmglerP@@@thﬁﬁeﬂﬁﬂ%tBSﬁ%?i&?ﬁsa@&%?% AES/Rh the
e con}[é rﬁg{ﬁn a difference in the level of expression indicates
ih il dRulses Hlisieatibant saRPEr&tiandd. mRDRARwt

obripleradinhgreie PBEEACKAS FBFIREIRSING SR IBRS0 .
Pn gi in. 29. A method of |dent|fy|ngyda compound t@ﬁm&@i‘%“ these

RER ARVRTYF D R60 ihecebrenG tivemprd@mithiemiahstosomal

bompf@gn@ TWRDERCINS axample, thae has LeishmanartRRRs b with - -
8e19 ﬁgg%?ﬁr (i nditions and for a time sufﬁment for the sam e to :
EXPrag ft thtfﬁq%ﬁ@&%\e@aAaswpmdwm@cawnmamsomal B

eamgﬁﬂﬁbeaﬁnmﬂﬁbﬁmﬁcaé}ﬁl th%sﬁ?&?ﬁtﬁ!ﬁé"ﬁ?ﬁ% t?:}h

oun measuri vity in the cell in the presence of the

ORI RGeS0 e e, 271,
ﬁéﬁmg the amount of PDE act|V|ty in the presence and absence of the

comp erelnadffe he Ievel of ct|V|ty indicates that the
: compwg,ﬁ laL(ﬂ*gp gag%tg ﬁ& ~A expressing cells, lysates

from yeast strains expres_s:ng.LmPDE—B‘l and LmPDE-B2 showed strong
PDE activities. Both enzymes exhibited very similar Ky values for. cAMP that
were within the range of _otﬁer class | PDEs (Zoraghi et al. (2001) J. Biof.
- Chem. 278, 11559-11566; R‘as;con'et al. (2002) Proc. Naﬁ_’.- Acad. Sci. USA
99, 4714-4719; Zofaghi 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 o
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 Kw (nor Keat) (Figure 130)- |
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 ho . |

cGMP-hydrolyzing activity is detectable in whole cell extracts from Lefshmania
~major (data not shown). Because PDE-catalyzed hydrolysis is the only
mechanism by which a cell can dispdée of its cyclic nucleotides (exoépt for
possible export mechanisms; Guo et al. (2008) J. Biol. Chem. 278, 29509-
29514), the absence of a cGMP-hydrolyzmg PDE activity from Leishmanial
cells suggests that cGMP signaling may not exist in Leishmania major
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30. The method of claim 29, wherein the compound decreases POE
activity. 31. A genetically modified organism comprising the vector of
claim 17 and wherein at least one endogenous PDE gene has been

WO 206i8abssd. 32. A method of detecting infection by the LeishnfTARZGEKES90
comprising determining the amount present in a biological sample
obtained from a subject of at least one protein chosen from the
sequences set forth in SEQ ID NO: 3 and SEQ ID NO: 5, and variants,
mutants, and fragments thereof. 33. The method of claim 32, wherein the

Bxashplarfedparssiteily ldfismRiDRs et Breddnetied POICRAiMtors
infection by the Leishmania parasite comprising determining the amount
. present in a biological sample obtained from a subject of at least one

nucleifCAdIE] higeceléLhbhoers mMmf@cﬁqulﬂ%@Q@?é@dﬁﬁﬁéPc%ﬁ%dPaﬂable
e A P SR EE nd Cri e achiohs n the
prefsimeroh 1mdjbc/08RN BEBOSI BRSPS E/ RIS e rbad
BRI AL B SEE Rely SRk g i c
diphABPHGD ERTERASES. FROYUIMEHSIHI AN HANRIIS FRIFTEREDE-
o e e R L A
2004-{§6-25] khe®@bsert@0inRiitotprdfie Jiacldipthe fact that
-~ dipyridamole and trequinsin were the most potent compounds, closely
corresponds to that reported previously for trypanosomal PDEs (Zoraghi et al.
(2001) J. Biol. Chem. 276, 11559-11 566; Zoraghi et al. (2002) Proc. Natl.
Acad. Sci. USA 99, 4343-4348; Rascon et al. (2002) Proc. Nat!. Acad. Sci.
USA 99, 4714-471 9). The fact that sevéral potent and specific inhibitors of
" different human PDEs had no effect on the Leishmanial PDEs strongly
suggests that the d'evelopmenf of Leishmania-specific PDE inhibitors is

feasible.
Example 6

[0185] The following example describes thé methods used to determine
the effect of the PDE inhibitors dipyridamole, etazolate, and trequinsin on the
proliferation of L. major p:foméstigotés in vitro.

[0196] L. major MHRO/ IR/75/ER or LV39 promastigote forms were
cultured at 27°C in SDM medium containing 5% heat-inactivated fetal bovine
serum (R. Brun and M. Schonenberger (1979) Acta Trop. 38, 289-292_). Celt

_pronferaticn was assayed in 5 mi cultures containing various concentrations of
dipyridamole, etazolate, or trequinsin dissolved in DMSO (final concentration
. of 1% v/v) or 1% v/v DMSO as a control. At various times, 150 gl aliquots
were withdrawn and abs_.'orban'ce was measured at 600 nm in a microtiter |
| plate reader. The correlation betwéen ODggp and cell number was strictly
linear over at least the range of 3 x 10° to 4 x 107 cells/mil.
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<211> 631 <212> PRT <213> Leishmania major <400> 1 Met Leu Asp
Phe Leu Glu GIn Leu Gin GIn Leu Ala Ser Val Tyr Ala 15 10 15 lle Cys

p Ala Val Ser Val Met Ala Gly Met Ser Asp Thr Ala 20 25 30 leu 0
wo 20@%}%} d‘?hr Phe Arg Ser Tyr Asp SerLeu Gin Gly Ala Ser TVT%% AR5

Cys Asn Leu Asn Glu Lys Ala Leu His Thr Ala Lys Ala Ser Lau 50 55 60
Cys Asp Asn Ala Asp Trp Ser Ser Phe Phe Arg Glu Val Gin Lel_J Ala 65 ?O
75 80 Phe Asn Ser Gly Arg Val Thr Val GIn Pro Gly Asn Ala His Arg Vai

8590 Val Asn Ala Ala Ala Pro Val Ser Ala Asp Ser.Lys Gly Lau Ala
100 10%;61 g] 5155558%82 BRI it jaree 5 oRiktrssionglyishibited

PysTatitic pRoliRg T ARG G

SEEIe et 130 T35 190 006 a2 ans EeT R boR0 !
AR &ES b eRe kel el K Aphioe Mieet ol hodmiors was
nabreditc 8Dy 150 chgadlinbyp atin leHdiclggiat Glu Ala Lye Gin lle

Lys Arg Glu Ala Lou Asp Arg Glu Lou Val Ala
Py L e AR e ey

#endlateChndigeqysrSin BimHIBh #RO20Dit & Halbhisihast l&?HF%E-%T (see,
Tyr Ser Thr GIy Ash Tgr. Gly Asn Pro 210 215 220 Trp Gin Ala lle Gin Glu
%éﬁ,ﬁgtg% Ar%jﬁls 2 itéﬁ/ & Aalp-atrongly suggest that LmPDE-B1 and
LmPDE-B2 are involved in the growth of L. major, and they further support the
development of Leishmania-speoiﬁc PDE inhibitors for the therapy of
leishmaniasis.

[01'99] With respect fo ran'ges of values, the invention encompasses
each intervening value between the upper and lower iiﬁiits of the rangeto at
least a tenth of the lower limit's unit, unless the. context clearly indicates
otherwise. Further, the invention -encompasses any other stated intefvening
vé!_ues. Moreover, the invention 'ais'o encompasses rénges excluding either or
both of the upper and lower ii‘mits of the rz';nge, unless specifically included in
the stated range. ' | o

[0200] Unless defined othenvisé, the meanings of all technical and

~ scientific ‘eemﬁS used herein are those commonly understood by one of
ordinary skill in the art to which this invention belongsp_. One of ordinary skilt in
the art will also appreciate that'any methods and materials similar or
equivalent to those dé’scribed hé_rein can also be used to practice or test the -
invention. Further, all publications mentioned herein are incorporated by
reference. | | _

[0201] It must be noted that, as used herein and in the appended
élaims, the singular forms “é," “or," and “the” include piural réferents unless
the context clearly dictates otherwise. Thus, for exéampie, reference to “a
subject polypeptide” includes a plurality of such polypeptides and reference to
“the agent” includes reférence to one or more agents and equivalents thereof
known to those skilled in the art, and so forth.
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225 230 235 240 Lys Ser Arg Len Pro Ser Pro Leu Gly Asn Arg Thr Cys
" Lye Asp Phe 245 250 255 Asp Leu Val Leu Phe Arg Met lle Lys Ser Arg

WO 20%\{}32\/@%\/ er Pro Glu 260 265 270 Gin Cys Asp Ala Ser Segﬁr%ﬁiggﬁg%g?o

al Gin Pro Tyr Ser 275 280 285 Lys Gin Asp Le
Ser GIn Leu Ser Giy Ser Arg Ala 290 295 300 Ala lle Trp Lys Ala Leu Asp
Ser lle Asp Ser Trp Ser Tyr Arg Val 305 310 315 320 Phe Asp Val Gin
Ala Ala Met Ser Gly Asp Asp Tyr Leu Ser Leu Ser 325 330 335 Thr GIn

Thr Hi er Le Len e Thr Met Tyr Ala Ley | eu 340 345 350
Cys MREHE R TBire S v e e B ES O e hED R ETEReT

r@ﬁ@tx&@ﬁc@&&it&&m% ;H@rﬁ?tgéﬂwfs/@d)@ié é&ﬁ:l%@ﬂﬁﬁ!diﬁ&ﬁd l‘éﬁgﬂ’\@ aME so
er Met Hi Ala Ala Asp Val e Thr A

375 380 His A
TGSH RS Yo SRR R A . Gl mGCEd (Y AR Eejainagout,
oSG ehEm 5o GIASRALNEErOIn IS el ERyhtbis Set i in

His A 420 425 430 Gly lle Asn Aen Asn Phe His I
SRR G0l 408 EE AR TR AR A RPIS M OF SRR poncing

UG HHB206HADBANPEELY dfahd prsunt\RvAngcrer MelHeVarinAm, g
n és Val Se létSer Val 450 455 460 Phe %J L eu Met Lys Asn Pro Ala Phe

ASIET STATPES BHE &g appicessn %dﬂ%‘%ﬁ&&ﬁﬁm&akﬁ@fém the
svaparyf Gla dbiMecizibhuerival bataARS49hedid at least be construed in

light of the number of reported significant digits, applying ordinary rounding :
techniques, Nonetheless, the numerical values set forth in the specific
examples are reported as precisely as possible. Any numerical value,
howéver, inherently contains certain errors from the standard deviation of its
experimental measurement. _

[0203] Although the foregoing 'in\{entioh has been described in some

| detail by way of ilustrations and examples for purposes of clarity of .

understanding, it will be apparent to those skified in the art that certain
changes and modification may be practiced. Therefore, the description and
examples of the disclosure should not be considered as limiting the scope of
the invention;' which is defined by the scope of the appended claims. Other
aspects, advantages, and modifications are within the scope of the following

claims.
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Ala Thr Asp Met Gly Ser His Gly Lys Tyr Val Ala Ser Leu Lys Gly 500 505
510 Lys Met GIn Glu His Ser Ser Phe Thr GIn Thr Ala Glu Gin Asn Leu.
515520 525 Cys Leu Ala lle Ala Leu Lys Met Ala Asp lle Ser Asn Cys
Gly Arg 530 535 540 Pro Leu Asp lle Tyr Leu Arg Trp Gly Ala Lys Val Ser
Clafsp: Glu Phe 545 550 555 560 Tyr Gin GIn Gly Asp Arg Glu Arg Asn Leu
Gly Leu Glu Cys Ser Pro 565 570 575 Phe Met Asp Arg Leu Gin Pro Ser
Leu Ala Lys Ser GIn lle Ala Phe 580 585 590 Met Asn Tyr lle lle Thr Pro

1. Pha %@ME&BW\A%&@)%Eh%M@ﬂﬁﬁ@%%&Qﬁ)d?é@té’éﬂé\/gml A B&@ﬂio
Ala Val Ala Leu Val Gj u Asn Lys Ala Tyr 610 615 620 Trp Ala Asn His
dorel) Ko LT B AR o] (P BRI A BREAC08 T SRE o n SEQ
ID N@ishoraaiantaipi FREAsGI2Ae capdificdohasia gﬁe&%&@ éﬂéé%t%@?gggﬁca to
C, g, oth <220> <221> modified-base <222> (423) <223>

a"“’ﬁ?%@%%ﬁﬁ&%%@&aé%&a%e@@mgca agtaccggag
gcgccggcte gttttctttt tgttgecttt 60 tccaagcaac tgacgggaca cgtttcagtg
catgcggatt accacgatgc ttacggtgaal20 gcacgaccgt gecacattcac tcaaggtatt,

2. gtgagddcy éiﬂg%%ga%&“@p&%i%ﬁ e c%ﬁig‘f@’f@&jt@aﬂﬂfﬂ@& of

L eishtosaadtOBOAgatimiheicigtin?dbds 657-890 as set forth in SEQ ID NO: 5 or

variants and mutants of the catalytic domain that are at least 80% identical to amino

acids 6857-890 of SEQ ID NO: 5 and that hydrolyze cAMP.

3. The substantially purified protein of claim 1 comprising the amino acid sequence
set forth in SEQ ID NO: 3 or variants and mutants thereof that are at least 80%
identical to SEQ ID NO: 3 and that hydrolyze cAMP,

4, The substantially purified protein of claim 2 comprising the amino acid sequence
set forth in SEQ 1D NO: 5 or variants and mutants thereof that are at least 80% identical
to SEQ ID NO: 5 and that hydrolyze cAMP,

5. The protein of claim 3 or 4, wherein the protein has a Ky value of about 1 to 2
uM for cAMP.,
8. The protein of claim 3 or 4, wherein the protein does not hydrolyze cGMP,

7. The protein of claim 3 or 4, wherein the protein substantially hydrolyzes cAMP
in the presence of up to about 100 UM of a phosphodiesterase inhibitor chosen from
ciiostamide, zaprinast, etazolate, Ro-20-1724, rolipram, isobutyimethyixanthine
(IBMX), 8-methoxymethyl-IBMX, papaverine, milrinone, petoxifylline, and erythro-9-(2-
hydroxy-3-nonyl)adenine.
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gccatccttc tetctttcct aactctgttt ctctttetct gcaacagagctgaagtctga 300 WO
2005/023856 PCT11B20041003990 4/17 cgcgcttctc gttctttegt tttttttcct
cttcccecctt ttttttgcag cttctcccca 360 acacggttgg tcgaccgcetc cagaaaataa
cagcaagagg cgaaacagta acgnaaacac 420 ccnacccacc cacccactca

8. ccadacaggtaotimibggasfiachangdsitccackicigoreitid8otigeititeg Hoelctie acid

~__tgcqatgeeg cgctctagca gecggcagega tggtcgactt 540 tcttgagcag ctgcagcagce

Saq%d%%a%@?ﬂi%gég a?cqg%%%égitg%fﬁt tccgt 600 gatggcgggg atgagcgaca
cggcagagga gctgacgttc cgttcctacg acagtttaga 660 aggcgcectcc tacatctgca

9. actthaaistpiored catcokkcaczyog fygletw§onreteiotegacdaicqid atiggeule

congSRESHRE [eRRIRALIECASIId Rt IGARGCSER ?ﬁ&@%@%&%ﬁ?ﬂ%ﬁ%ﬁ%@ ne at

daaatgctca tcgagicgec gttaacgceg cegegecagt gac tCtaaaggcc
postigraictendhayging wtoadseogtad gysiieadgtd00 ggagaagtgt gcaacctttg
tgcttgageg aaccacggag gaccagcaga agtatattct 960 cgagagcatg

10. ClOPRISGMEARAPIRABACERERSS 2RADINISELRICIAFUIHIO20nucleic acid
gctccacate atggaageca aggagatage gg;:acgaag ctcgaggcac ttgatcgcca

. > gt
seqipRes YlabeneRdesigRiiatn atwpiFady caacaagcac aagcagaaga
taaacaacga 1140 gcgcaaagag gagcttctaa agaagctcgg cggttacage
11. acagagacies catigaaaiectl20sc@igiieadocglaittcagyagb@erageadagieic acid

acagctggc. gagaacacga agtctcggcet 1260, gccga C cc. . .
o R Ao iR s 30 TSt G eagieios vt
adenggegiqausitiorg2tR ated ¢ogiagudfeadirgoguigickiinh Spmyccgtac

tccaaggagg acctcgegat ccaggtgage caactctcag gtagecgage 1440
12. 190018150, EARMCAI0RBLCTRISER CLelotRACIALCaaahing'UCH d300 acig
ggcggctatg agcggtdacg actacctcte getctcgacg cagacgeacy gegagtcte
sequewte b\ ancasteatgracgisie ajalfigest gtdcgacttt ctgcaaaaat tcaagattga
1620 cgagcaaatt gcgetcaact ggatcagege agtggaggeg agttaccatg

13. gcapgeciaclo SBdlARIaasc BrAaRA TISE A FEliache (REMIASRId molecule is
acttcatca tcacacaggg 1740 agggttggcg aagaggtgcg acctaagcga

a DR4 BRGHH Retctgect tgotggcetge 1800 ctcgatceat gacttcgace accctggeat
caacaataac ttccacatca agacaggcag 1860 ctaccttgct acgctgtaca

acgatcgcag tgtcctggaa aatctgcacg tgagcagegt 1920 tttcgagete
14 aig &aﬁﬁei%ﬁ’g@&aﬁ CREBE Cadatcigt el AR dyeielvdps a Ku value

frontCaiRR YN égcaaRcgatgatagagat ggtgctggeg acggacatgg getctcacgg
2040 aaagtacgtg gcgagtctga agggcaagat gcaggagcac tctagtttca
ctcagaccgc 2100 cgagcagaat ctctgcctcg cgattgctct gaaaatggcc gacatttcaa

15. actgergaaeield Gitie GSUEHEAC MIHCHYO/AREaIINe asRITHNes gatoReiiel ze
CG‘I\?Egcagcaggg 2220

16.  The nucieic acid of claim 10 or 12, wherein the protein substantially hydrolyzes
cAMP in the presence of up o about 100 pM of a phosphodiesterase inhibitor chosen
from cilostamide, zaprinast, etazolate, Ro-20-1724, rolipram, isobutyimethylxanthine
(IBMX), 8-methoxymethyl-IBMX, papaverine, milrinone, petoxifyline, and erythro-9-(2-
hydroxy-3-nonyl)adenine.
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cgaccgtgag cgcaacctgg gcctcgaatg cagtcccttc atggatcgcec ttcagccgag

2280 ccttgcgaag agccagattg ccttcatgaa ctacatcatc actcccttct ttgagcaggt

2340 ggccgagctt ctgecccgata tgegcettcge ggtggctttg gtggaggaaa

acaaagcgta 2400 ctgggccaac cacgacgact cgtagagaca tcccactcac
17 .cgcéittegtiggcgoamiting4te ritickmaciganatstitiéictidsite a0asgeictt

tgtggataca cacacacaca 2520 cacacacaca cacacacaga cacagtcttc

gttctaccta gtgtcacgtc ggttttcttc 2580 accggaagcg gggcaaggat gtatatatct
18.atttciteet etigitgcaf cmiocatTivdtet@icatigontedaitc Gitge chreiRAILISIR operably
linktgcﬁat%azta _ é’[g.é ttcg%tt ttctcgcc 2700  gattattict tccacgctga tgggaaggtg
taaaaddcgg agg&ga’%”dsgsd%%g?%‘ g2 766 n@%aggaaaa aggagtaaca
ccaactggaa ccctcactcg ttttcttttt cgectttttg 2820 ttccgtatce gctcagtcte

cttaqttttt ttttgtggta tgaatttgct gagttgtcct 2880 cttga c cacttgt .
1g'aat(?éhgtsét gﬁg%gg{tt? S%ac&?g%ﬁr §atsh ?c\éefggfoog%ﬁfffgi? g cittitabie host
cellttcccacttt ctcgtcttct caccctecat tcttcacctc 3000 acatgtgcat ctggegtgtg

tgcacgtatg cgtaacgagc ctgtcgcaca cgcttcttcg 3060 cctctctcat gcttttgttt

gtgcatttcc ttcatgccaa ccteegtgtt tttatttcct 3120 atttttacgc ttgctttcaa
20. cccithgtdtagyattatgr sgstagtitvhttiivnct S1BAecsicagiggiunitiioBbst cell is a
ba &?F%?C%QP"" ttgccgtttc gcacatacgc gggcttcgec 3240 ttgacgaggt ttacctctct

C tccctcfcc'ctgggtttgt cgcagaccgc cctagctccc 3300 tcccttceec acatccctcec

cgatcctttg gccccccttg tgcaaaacaa gaaagagaga 3360 gggcaccgtc

ttc ggtictetet gttieticg cetclt tgcgctta 3420 gt .
21 e S e SRR R R Do AR st oot s

eukattatdigtteethcgeggctt gegtttggeg gecgacaagcec actactctgt 3540 gaagaaaaac
aaacaagaaa aggcgttgtc aatgcgaaag ggtgcgctac tggagatgga 3600
gatgagcgtt ggtgtcatct tcgttggtgc ttcccatcgce tgagttcatg cattgcgact 3660

22. ttagheetthastasgetet gpevggeact teledacal yedrergioa dtgcegtsanydTi20ceil is

SaMd ¢ ajgeaticceatct cttgctictg gagcacageg caaccccecc 3780
WO 2005/023856 PCT/iB2004/003990 5/17 tttgcatcct tctcttctcg
agtccaacgg ctcttctccc tttetctect cttetettcc 3840 getgeccgcc ttcgtcgacg

93, tClgEahiAsg ,%%9%8&%&&9@%ga&ggg%ggg%%grgggﬁ%ﬁ&%ﬁg%%that

ctcaaaatct tgictétaca cggcttgeea gtgtcegea actttca
recoaiigen easarilvabtiands edersien taceleinab 24920 £acacacaca

cacacacaca cacacacaca cactgcacag tgtcacggtg catcatctga 4080
aacatttttc cttttttcct tttcgcggaa cacattcttt cttcctatta ctattttgct 4140 tacccttgtt

24'gg Bc%’t@@%c%itﬁ‘?ﬂfﬁt éca\m&r&i@@q@@%@g[ig@monoclonal antibody or

a polyclonal antibody.

25, An antibody of claim 24, wherein the antibody is chimeric, humanized, or

human,
26. A method of producing a PDE protein comprising culturing the host vector

system of claim 19 under suitable conditions so as to produce the PDE protein in
the host and recovering the PDE protein so produced.
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atacatatat acatatatgt atatatatat atatatgtgt atatgcttcg atcatcgtgg 4260
gtctttgcat ccgtgtgcac ctctcgcaac acacttctgt cagcgcaatt gtctttttga 4320
aaagtagatt gttggccaca cactctgcga tagcgcgttt tccagggacg agctgcagtc 4380
tgcacacttc accgcctcat caccttgacg ttattattat tattttaagc ttcccgcaga 4440

27 gtitgictgethadtigadde mtifaiigttt cammmgngqaaam&ﬁ@mat@me%%g& of a
catctttc tgagctttge cgggactcea acatcgacgt gatcatcgct ccecttcgec 45

proté%glatggg%%rg%tg)g%%&&iag gg&ﬁ ?3&%%‘8:% Qé'@ a gcagatgacg 4620
aca(apictcolagioanetogd teatcggeckiicaigagit PogeaciRlisagearddond under
4680 ac tac agecttccat tgggccata tcaagaa cticgacctg . )
gctcgc&é’%ﬁﬁﬁﬁ Fd'gfg@a{g%éfégc fé%&h%’tqbg&’c?&é& X GXRGESS said protein
tgaggaghtigeaptiacacogh 4808, ttgccagt(sgc ctgtagcgtt ggggcaccgc
tag ct gagagagatt ctfggaccgga 4 tgtggttga gttagccgceg
caci%%%%gggggggé:go é]ég?gatgegggggg rcgaéc?ﬁ% M'téﬂbsa@@ﬁbg%f the same
cagcagiagt giosgotiitgacoagagastyc cgaggggagce agcgacggaa 4980 040
agcegacaaa gttcttgtca gacatgc attttgca gcgegtcgac ggcactcctg 504
OIS R LT R ROBL G me MR B e £ e Rie s of the
tagctgtgggipogtutigcac ctgagcattg tgcgcttett gctggagaac ggtgcaaatt 5160
tgatggatca aaaccgca ccagicgt. gcctgceatc: ccgtgaac cgcggaaaca
200 DR b Db SEML AR ROl 2
aagEagigwssq ttegagiotnyafogacaigsiggasceait megge0rtithe presence
cgcgctctic tacgcticca 5 ttgataacaa tgaggagatt gg tacc tgctgcgceca
cggcgc%égt %Cb%a%%tf ég%ogogreggf&%g&%%E;%Qagg@&%?&%%aﬁg%e level of
tgtagacatprgaagraigaicates dggpina St otindgegrhategangratizion of said
gtcgactt(gg,%ckztcttgttt agcatatgtcgagaaggcca 5520 tcgctgttct tgagggcagg

gacttatBCg ggfgtgcatg gctactgtgc gacaagaggg 5580 catcaattca
ggaccaccta gcgcegtgtac ttcttgctte ttaccacccc ctcccccaca 5640 tgtcgecgct

tcc C tgt .laagittgaa aacgcagtga tcatctcgge 5700 ttgtatcgca |
28'ttttt(t;[:é% ca%t%%t% @fﬁé@@gz}c@@%%‘gﬁ& a&%‘&%‘&%‘&ésg%ﬁf%?&& GaigrPression

of sgigtpopdgincgtgacccac tcgtcaccat gegegtegtg ggaaggaagg 5820
ggcgggggtg tacggtaaca ctgcacatgc acacatacgg tatgccactt tggggctctt 5880
ttgaaaagct aaagaacaac aaaaaagaga cagcactcat ctgcaagtat ggtctttgtc

29. 5948 raettjindttcdtigegtfyrareycaguzy. oot tigagomaciweacte catalytic activity
C C tcgotgt ctetgtcgea cqgtacggcea cottgegeca cggggceaaca
ot £ GRAASAEANA,ATSaIA slgroonea caqenasa cogs

cccaagctc accaagcctc gtgcttctcec cactigge ttt tgctctegtg

cgoEiccriaringtcaygtegritteccitb tedtas cdaysiagetoists DE COLthdy with a
e A A oo
cagctgceapragedtighcaelody absent the compound;
(b} incubating a control sample under the same conditions and for the
same time absent the compound:;
(c) measuring PDE activity in the cell in the presence of the compound;
(d) measuring PDE activity in the control sample; and
(e) comparing the amount of PDE activity in the presence and absence
of the compound, wherein a difference in the level of activity
indicates that the compound modulates PDE activity.
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gaagctggtc cagctcattc catccgacga ggatgcgcgce cgctaccttg caagggagtt 6360
cgccgacatc acgcaggacg aagcagggtc gaatgcaccg tgctccgecgg agggaagtgg
6420 gcacgatgct ggcgcaggcg acgcgtggat ctacggcagc gggctcgaga
agctgctgtc 6480 ggttctagga gaggaggcgt gtcctgatgg ggctttcgat attgttcgta

230, tcagisacrathpAQ grc I wheseantheacepatigacdgigateaatstd® DE activity.
gcggagttgt gcetttgeggt 6600 ttcccaggceg tcgggcececgg tggatgtcca cgagcgacgt
cgcactgctg gtgccacgtc 6660 cggaccgctg gacgagacga tacctcttct

31. 9cagtgeiastRengogRLIF attegsor B 20nnatigiarghegegaipyartc datottctécand
tgcagctcga catgccgcecg ccgac 6780 ,act tagca

WA SR R AR AL RA L e A gac

tcggaatggc cggcgttcgt gcagagcatg tctacgecgc ttcctatgac 6900 gcettcgectg

caccacagtg agcgtgcttt ggaggccatc gcaacgcgcea tgctcaccac 6960. -
3. acobgRtHt Y Rosas o ECT GHcBHoLH CCERUEAGL R TR oS
detSisalbRaanAARELeAGIrRseAtAg CChicRATICC S pig lotictegiigoaecstbject of

7080 gcacgctgct agcgecegtgt cafttcagga ggtggtgt ata ttaiqc
at ieqaboaaﬁ&a%ﬁb%%%%%ﬁﬁa %ﬁ&%@a@?&%ﬁ%&gﬁ&@%@@ﬁ NBS and
SEQRAARTAS! A80Q LRAECHRigancaccrRIdGgRecdytbegiglictgca

gacgtctgtc gaggggtgct 7260 WO 2005/023856 PCT/IB2004/003990 6/17

catcgccaac gaaaaggaca gagtgaaggc gacgcagaca cttccggege ggctgaageg
33.7320helas6a0EE O EGIaRC B0 iR Einctipalgigacgyl g ipeasivg dclogtytania

7380 ctttaacgat cctacgaacc caagcagcga gccgcaagaa cggceggtttg -
magdegcatcat 7440 ctgcgacgtc ccgtgcageg gegacggeac catccgcaag

gagtgttcca tcgccacaac 7500 atggtcggca agctacgtga agtccctcgt

34 o A - AGEC A U ARoro 0y Bohauiagas dosprgate cariEtsing

de3FATRONG HROAGUNIHE eceMagly W@Qmw'sﬁﬁ?ﬁ?ﬂfo@ﬂagtgdétcgnggﬂctaect of
aggagaa atttcacctg cacccggc a attct ctcccce .

ot G AR DR G AL oL L EUtaLl SCUEhGa ragy I SEQ 1D

NCHGHETE @it agtDrgianaccygtgyg, toitdtggrokutitogret860
caaagcaaag cagccagacc ggacggcgcc cacagtgatt cgacacaagc tgaaccactg
7920 gacgaaaggc aagctgtggg cgccagttgg cgtcgaggac gaggcgtggg

35 Ccadnmataatfgn efackiieta®Aggutitgaice thechedunyardg quprasite gsctadtitgania

acgccactag 8040 ctcttcgtcc gggaaaggcc tcgtgcectct gtatcacctc aatccaaatg
ggcctat 8100 acgccgcatc gtgctctcga ctccggcegct ggcggatatg gtgetgecgea

cacgtccgta 8160 caagggccct ggcgtggagg tggtgtcegt cggtatgegce

gcgttcgagg catacgacgg 8220 aaggtttttg ccaactgcgg cctgececggtg

- gcgcgcecgte gttgagtecg cctctttttt 8280

m
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ggcaccgcgc tttactgccc gaaggctgcea cttccacgtt tcgaagcaca agcagctact 8340
cgaggatctg ctccgaaacg gccacgttta cacgcgagat cactggagga cagtgttggg

wo 20%4fi8:¢g0agatcct getgttgtag ccgctaacge gaatccgaag gegetoptenin2004/003990

<110
<120>

<130>

<140>
<l41l>

<150>
<151>

<150>
161>

<150>
<151>

<160>
<170

<210>

<211l>

«<212>
<213>

<400>

agcctggcag 8460 ccgactcgag gcgttgctga cgcagggcag tagtgaatct
accatctctg. acgaggaggt 8520 ggcggtgcetg ctgacaagec acgtggaggt
agggtgceatt ttggtgggca tcctcttcgaﬁ?ﬁo cgagccgacc gatgcagccg ctggtcegtg
gtacatgagc gcgacgctga gcgggcacaa 8640 gctggagctc gecatcgatg
gctctctgeg tgegttcggg ttgatep@emdggeati8e00 tcacgacgtt gagegtggcet
cgc-tggccgé%caacaacatc ggcagtgcgg tcgcagacga 8760 agagcctgag

gl,; W ﬂgﬁg@ogca&:ggaag cttcacacgg cgtggtgtcg 8820
cataactcct gtgctttcac tgcagtggct tatcgagact acagttacat tcgatttcaa 8880

cyt€gaagaggeeatggagect gittgpantgHtgatrtRRICRRIRGEgtatgcgt 8940

| LEpSlatiHa Yoy diBaCBEBEMcac tgactaaacc gccaaacttc atgagtcgca 9000

agcagtat aattgtcgcc gagcccctca tcacgtgtat gaggggcgaa acgaaaaatg -
3 4%% atgagaggcg atgcatggct tttcaatagc cgtgacgcgt ccgtgtgtgc gctggattcg
9120 ctgctctggc ttttccacga aggggatgga tcgcgcaata cacgcgcegtt '
ggaatgcacg 9180 gccattctcg ctetgtgete cggegtecte ttgagggtge ggctggtgtt
gagtggggt 9240 tgagggtcge cgagaagacyg cgtgctttct gaacagcetca
5029%1%;(:%1 jagc ctctgctact9300 tgaaccaact ctcttccact acgaacgctc tttcggtate
rRadiceat cttctctgtc 9360 ttgctattcg gtcttcgtcce accttggctt cacgaagaag
s0@9@agenaag cctcagcaca 9420 cagcaacatc cgcacaagcc gtacccttta
208Ba08tCtYt ggttccactce catctecttc 9480 actggtgtac acgatataat cggegttttt
cttctctgtt gttgccctcc tttctctctc 9540 gtgctectgt tgggccattt cgatacgegce
ggé%%:g%géct atttcgtgct ttacatcttg 9600 cgttcgtttc gccccgattg ctcgtggcat
tttctcgtca tegtttttce gtctcecgtac 9660 gttgecegtgt ttctctttac ttctatggag
6 gcacgttgtg catcttcgcc cctctceget 9720 tctttgtcag acagcgcggce caaggcgagg
ttggtcgggt gcgegggcgg tctcatttct 9780 ccatagctcc gtgctttcaa tacaccctcc

PafieRidGtcdFhigtiicta taactcgtta 9840 ttttctigtt tetggggggyg gtacgaccee

20

'1 tttttgtgta atcagcacca tgcaggtcgg 9900 tgtatatgac agagatgatc agatgtgcca

g3g@tatgaaggc tgcacggaga tcgatctcat 9960 gcctgccegg tgctccaact
PREcgacaagcg attctgcacc caccatctct cccacagege 10020 acatcgcetgt
Ledeggetatyd tilatgtgeg ggtcgggacg tgceecatat getategegt 10080,

, tgtaccgttg gagtacccgce gecaatgcat ggacgaggceg gtgtccecgge acattgaceg

Met. Leu A@p4Pnhagaaigiegcgaigiaccatragygcagetpatitteydirdotyectésy

1 cgaaggggcF10200 geccggecag gégagaggtc gecgettggg thgetcggea
cggeegtgea geattcaa 260, clgccaggag QeGlccoaga egeassoga
Ile Cys gg%@tﬁ%%gc%agtg‘%ég%ggg‘%ga%g@cc TOSZ%a---ttcagcaccﬁggiggacctctg S

cagcaccact gccgegecge cgecgecacg-cgcagegecg 10380

Glu Glu Leu Thr Phe Arg Ser Tyr Asp Ser Leu Glu Gly_Ala Ser Tyr

a5 40 . 45

Ile Cys Asn Leu Asn Glu Lys Ala iieu His Thr Ala Lys Ala Ser Leu
- 50 - 88 60

Cys Asp Asan Ala Asp Txp Ser Ser Phe Phe Arg Glu Val Gla Len Ala

65

70 o 75 80

phe Asn Ser Gly Arg Val Thr Val Gln Pro Gly Asn Ala His Arg Val

85 : - 90 95

2la Val Ren Ala Ala Ala Pro Val Ser Ala Rsp Ser .Lys Gly Leu Ala

100 ' - 105 110

Cys Ser Met Glu Val His Cys Leu Ser Gly Ser Gly Glu Lys Cys Ala

118 120 izs

Thr Phe Val Leu Glu Arg Thr Thr Glu Asp Gln Gln Lys Tyx Ile Leu-
130 . 138 : 140



tcgcgceccte cccttcagag cgggatgctg gecatgcetggt gtctctgecg ggtgacaagg
10440 cggtttccgt ggcatgtctg ctcactcatc ccgccaacac tcccgaaaag
g 0500 aggcgacaga gctgccctcg gacatggtga catgcctcgt

gtgc tcctc a acccactt 10560 gtgtgtccaa aaaggacggc aacgc 2004/003999
gcgaagagtt cgagccggtg ccccegttct 10620 tcatgttcat gcccaagaat
acagcactag gccgtctcct ggacacggcg, Htpgatcgtg 10680 ccgccatgaa
ctcaccggcc gtgcgcaccg gaaaaccctg gaacttgttc gccgtcacac 10740 WO
20051023856 PCT/1B2004/003990 7/17 tglcccatccacsgcgg

fiug garchag cet aé%ta’fté‘:@;p tehacacte fcﬁﬁc%@ *Fo8Hd It’éaaaa
tgctgtcggce atggcggagce geactattgt gtttctctcg ccgectccaag 10860 ccttgcccga

Gluaﬁb%dt@“at%eaamcﬁg‘fgéladﬁfécﬂﬁgé’tﬁg‘@ﬁaﬁ’g@é%g‘t@ t 79920
caacgtcatc gtcctccagt caagggtgtc aagtgatgtg atgagg 10866 <210> 3
Lys<2id =030: <2122 BRA-5 218>L keishmaniarmajom 24003 Met Ala Tyr

Phe Thr A&%Lys Arg Ala Ser S&#Met Gly Ala Ser TAP°1 510 15 Val Pro

ThroRFANASRASR HisLeth g @ld Ala Lad iy 1:ay Gys &sPAQ 25 30 Cys
IIe LawsSer Arg Tyr Lys Arga@ys Gly Val Gin LageAsn Asp Ala 3540 45

uAlaA a b Il &f lle Ser 50 55 60
LeuGﬁy‘{)—ng \;{ i\la K?g I,aéd%é Gﬂgﬁlgﬂé gﬁlghf 1Krg SI;_ys. 'Gin 657075
80 Ser GIn Glu Leu Gly Leu His Glu Tyr-Ala Gin Leun Ala GIn Arg Cys 85
i 6@5%%6%%@@&%&&%&1%&‘&@@|ﬁ31fe“i}§| R 1 §87Asn Glu
100 105 110 Glu Phe Ser Lys Lau Val Ser Cgs Ser Val Arg Thr His Tyr
LysAtarASng 16 PRO 95 Hifer P Adp A*a ed [Ty Cys meﬁp@m%I His Asp
Thr Val AlaTh#*130 135 140 s

_ Asp Leu Val Leu Phe Arg Met Ile Lys Ser Arg Trp Leu Ser Pro Glu
) 2690 265 - 270

2

" @Gln Cys Asp Ala Ser Ser Pro Ala Asn Arg Val Val Gln Pro Tyr Ser
275 ' 280 285

Lys Glu As§ Leu Ala Ile Gln Val Ser Gln Leu Ser Gly Ser Arg Ala
© 290 . 2895 . 300

Ala Ile Trp Lyes Rla Leu Asp Ser Ile Asp Ser Trp Sexr Tyr Arg Val
305 310 . © 315 320

Phe Asp Val Gin Ala Ala Met Ser Gly Asp Asp Tyr Leu Ser Leu Ser
‘ - 325 330 335

Thr Gln Thr His Gly Gly Ser Leu Leu Ile Thr Met Tyr Ala Leu Leu
340 - 345 : - 350

Cys Met His Asp Phe Leu Gln Lys Phe Lys Ile Asp Glu Gln Iie Ala
: 355 360 . . 365

Leu Asn Trp Ile Ser Ala val Glu Ala Ser Tyr His Gly Asn Pro Tyr
370 375 380

‘His Asn Ser Met His Ala Ala Asp Val Leu Gln Ile Thr Asp Phe Ile
- 385 o 380 395 ' ' 400

Ile Thr Gln Gly Gly Leu Ala Lys Arg Cys Asp Leu Ser Asp Ile Gln
405 410 415

" Val Phe Ser Ala Leu Leu Ala Ala Ser Ile His Asp Phe Asp His Pro
C 420 o 425 430

Gly Ile Asn Asn Asn Phe His Ile Lys Thy aly Ser'Tyr Leu Ala Thr
435 ) 440 445



lle Asp Thr Ser Thr Pro lle Gly Arg Cys Ala Lys Thr Lys Thr Thr 145 150
155 160 Val Thr lle Ser AspThr Val Tyr lie Pro Len Cys Tyr Asn Ser His
165 170 175 Val Val Gly Cys Lau Glu Val Glu Ser Thr Ala lle Asp Thr Ser

WO 2045238 185 190 Pro Phe Phe Gly Tyr Leu Lau GIn Val AlPAEIBa{Ap3990

Leu
Phe
465
Asp

ala

' Lys

Lau GIn Asn 195 200 205 Ala Thr Ser lle Asp Thr Leu Arg Trp Glu Thr
Arg Lys Ala Glu Ala 210 215 220 Met Val Gly Met Ala Thr Arg Lein Ala
Arg Asp Thr Leu Glu Glu Ser 225230 235 240 WO 2005/023856
PCT/JBZOO4/003990 8/17 Val Leu Val GIn Ser lle lle Asn Thr Ala Lys Thr
T AP TR S e ’24}?53;5108 558 NS l}krge‘(‘%ssﬁeralfe Phe T8 Val Lys Ala
Asp Gly Sex Lau Glu Ala 260 265 270 His Phe Glu Asp Gly Asn Val Val
GluMall el PmyAlaGlyrThr Gly Bee 27n280:285vAk Slyddiedal #da Glu Ser
Gly Ala Val VaI4A§n lle Pro Asn Ala 29'05295 300 Tyr Glu AspBAsp Arg
s al 320 His Thr
GluArgnT}ﬁr Tle y?’lﬁ% Y % ﬁ%lé g"hr ffe ﬁs@%“%s Val
Ala Val Ala Gln Leu lle Asn Lys Lea Asp Met Val Thr GIn Ser 340 345 =
Thr 35 Ship GELAr§de i Rraiygival Phe Gly Atg ArgrAspGlyrdGhiLivein Phe’
355 3869365 Glu Thr Phe SéfRlet Phe Ala Ala AlaSér Lau Arg Asn Cys
et 9,1"%ﬁ?%%%’é@osésBz%'%ﬁ@féi%uﬁ%%ﬁy Gl bors, Lys Ly ser Asp
Aladle Leu Asp 385 39Q@ 395 400 Val Val Ala kgy LeuSerAsn “Thr Asp tie -
Arg Asp Val Asp Ser lle .

450

tgaagtcetga

Cys Lieu Ala Tle Rla Leu Lys Met Ala Asp Ile Ser Asn Cys Gly Arg
530 B35 540 :

Pro Leu Asp Ile Tyr Leu Arg Trp Gly Ala Lys Val Ser Asp Glu Phe

545 ' 550 555 560
' Tyr Gln Gln Gly Asp Arg Glu Arg Asn Leu Gly Leu Glu Cys Ser_Eto

. 565 570 575
Phe Met Asp Arg Leu Gln Pro Ser Leu Ala Lys Ser Gln Ile Rla Phe.
580 o 585 ) : 590 .
Met Asn Tyr Ile Ile Thr Pro Phe Phe Glu Gln Val Ala Glu Leu Leu
595 600 605
Pro Asp-Met Arg Phe Ala Val Ala Leu Val Glu Glu Asn Lys ala Tyr
610 : 615 . 620

Trp Ala Asn His Asp Asp Ser

625 - €30

<210> 2

<211> 10966

<212> DNA _

<213> Leishmania major

<220>

<221> modified_base

<222> (414)

<223» a, t, ¢, g, other or unknown

<2205

<221> modified_base

222> (423) _

<223> a, k&, ¢, 4, other or unknown

<400> 2

tggctacege cetgocagea agtaccggag gegoeggete gttttetttt tgtigeettt 60
tececaagecaac tgacgggaca cgttteagty catgegeatt accacgatge ttacggtgaa 120
geacgaccgt gcacatteac teaaggtatt gtgagcgeoga acaageaasat cccaaaacaa 180
googootgeg tatgtctetg cagttteocca tgtgcaaatc tacctgtett cgactectgoc 240
gocatcctte totetttect aactotgttt ctotttetet gcaacagage. 300



405 410 415 Val Arg His Val Lea His Sly Ala Lys Lys Lea Lau Asn Ala
Asp Arg 420425 430 Ser Ser Met Phe Leu Leu Asp Lys Glu Arg Asn Glu
Lau Tyr Ser Lys 435 440 445 Met Ala Asp Ser Ala Asn Glu lle Arg Phe .
PYQ EYYEREIn Sy lle 450 455 460 Ala Gly Thr Val Ala GRESEREK/00a9p0
Gly Gin Asn lle Met Asp Ala 465 470 . 475 480 Tyr Ala Asp Ser Arg Phe
Asn Ser Ala Val Asp Arg GIn Leu Gly Tyr 485 490 495 Arg Thr GIn Ser lle
Leu Cys Glu Pro lle Thr Leu Asn GIW@% Val 500 505 510 Leu Ala Val
cvab(Bint entvatAgn kystketeGlycAsp AsptGly Sexal 5458208250 hr

:Egg?é 'I‘:ﬁﬁ@ﬁ?qtﬁ’rﬁg CAhB| G PhrRREELYS: aVc’&IaBtFe Sanbawd302535
W@Z@ﬁﬁééﬁs@?@%ﬁﬁ@@%@@@ L BRENE oy e
toAsgrésiy Sepddis-beu doed gEhg-AdacValc &{Ag& 8.Gly
g%ﬁ?gﬁ%@@gAﬁiﬁﬂ%ﬁgngI§§g°ﬁ§ﬁ9$§n$QBﬂ?¢S q\§ﬁ@5€ﬁﬂ¢e§56§ﬁ5?€ﬁééﬁ563¢W
cBladein AmAla i s SRSt EVRTale ARSIAETTY PHEHeerse 500

taé}iat@igmgg@luc,&ta ‘e‘a&M@i@erﬂt@a@sng’h@ﬁga AlactysAsp: 325 600
Ty Peie AShtEstE PR @mafamrg:@wtwqwos(ar

S A R

90¢¢paAstp @2596%6@5@4@&1@&6@9@@@9@ GlugkysRhe toht ysAIg 46U

gﬁa‘m& E@E??Egniéé% RS A SRl Kl U

erAdegVd
gccgagcccg
caagagtogg
gragccgtac
tgegatatgg
ggeggetatyg
cetgataace
cgagcaaatt
tcacaacteg
agggtiggeg
ctcgatecceat
ctacettget
tttegageteo
- teoatgaggto
aaagtacgtg
. cgagcagaat
ccecgettgac
cgaccgtgag
cctigogaag

ggecgagett

ctgggecaac
tttccteace
cacacacaca
accgygaagog
cactgoectee
gattatttet
tgaaggaaaa
ttcegtated
cttgaagtge
acacttctet
acatgtgecat
cetetctoat
atttttacge
cectoagtggt
ttgacgaggt
teccttecee
gggeacegto
gtttgactga
cecttttgacg
gaagaaaaac
gatgagcogtt
ttaggcctta
aactcggtag

59eg& Hig

ctegggaace
tggetgteac

tocaaggagg
aaggcactgy

ageggtgacyg.

atgtacgcace
gegeteaact
atgeacgeeg
aagaggtgeg
gacttegace
acgctgtaca
atgaagaacy
cgegagacga
gocgagtcetga
ctectgectey
atttacetge
cgcaacetgg
agecagattyg
ctgococegata
cacgacgact
geccectitt
cacacacaga
gggcaaggat
ctecgttgeet
teccacgectga
aggagtaaca
geotcagtote
gaacacttgt
tetbgettee

ctggegtgtg

gettttgttt
ttgetttecaa
tgtetgtggt
ttacctcoctct
acatcececteoec
caccteoette

cgecggtgeag

attatggtte

aaaczagaaa
ggtgtcatet
tccaaggtet
ccaggcetatg

gecacctgcaa
cggagoagty
acctogegat
attecatega
actacctcte
tgctgtgeat
ggatcagoge
cggatgtget
zectaageoga
accctggeat
acgatogeag
cagccttaaa

‘tgatagagat

agggcaagat
cgattgetet
gctggggage
goctogaatyg
ccttecatgaa
tgogettege
cgtagagaca
ttitecgtggtyg
cacagtctte
gtatatatct
cteettgega

‘tgggaaggty

ccaactggaa
cttaatttibt
aatecctetyg
ttececcacttt
tgecacgtatg
gtgecatttog
cectgtgtgt
ggtacccgaa
cttceocetteo
cgatectttg
ggttctetet
cgggtagegt
tacgeggetk
aggegttgte
tegttgghkge
ggeoggeact
atteccatet

zg%ﬁgggxgigég

4a

ggatttigat
cgacgeatee
ccaggtgage
ctcatggage
gctetegacy
geacgacttt
agtggaggcg
geagattacg
catecaggte
caacaataac
tgtcctggaa

catcctageo

ggtgetggeg
goaggageac
gaaaatggeo
gaaggtygtey
cagtecctte
ctacabeate
ggtggeottty
tcecacteac
acgegetett
gttctaceta
atttectotet
tgtattatta
taaaaggegy
cecctecacteg
tttkgtggta
gtggettttyg
ctegtettet
cgbaacgage
tteatgecaa
gtgettecge
ttgoegttte
ctgggtttgt
geocoeoctty
gttttotteg
ttacatgety
gegtttggey
aatgegaaay
tteceocatege
tetcecacaag
cttgcttety

gagaacacga
cttgtectgt
tegecegega
caactcteag
tacogogtgt
cagacgcacy

‘ctgeoaaaaat

agttaccaty
gactteatea
ttectetgeoet
ttccacatca
aatctgeacg
agcttcagtyg
acggacatgyg
tetagtttca
gacatttcaa
gatgagttet
atggategeceo
actecettet

gtggaggaaa

cgoctttegt
tgtygataca
gtgtcacgte
cttgttgeag
ttatttttgt
aggagaaggy
tttbetbtt:
tgaatttget
acacgtgtyt
caccctocat
ctgtegeaca
ccteoogtgtt
cgecegttttt
geacatacge
cgoagacoge
tgcaaaacaa
cetettocgat
ttgecttbtt
gcgacaagee
ggtgegetac
tgagtteaty
gatttigtea
gageacageyg

agtetegget
ttecgeatgat
atcgegtogi
gtagoogage
Etgatgteca
goeggatetet
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aagctgtgtg cgcggaagga gagcgacaga gagagagaga gcgagcgagc
ggaactggag 5880 aaggtgccgc tcaccaacag aagaggaaag aggcgggtac
WO 209fi423%%¥ac gagccaaage 5940 gaaagaaaag taggacggta ccgBEEAERE04/003990
tgcggtacgce ccggagactce gttccctcge 6000 catgaccgcec gccaaagaag
ccgtgttaga gtgaaccaga ttgtttctga gttgctcccec. 6060 ggtgtgcettg gctgcggcag
cacctctccc ccttcacgte tgcggcggge/gacgcgeggat 6120 gagagggcegt’
agacacacca cgcatgggag aagacaaaac atgagatgac aaca(ictc 6180
Fg?é@&tb%tﬁ Ha é(ga tic gﬁﬁg?&écﬁfﬁt@f@gb%‘é &&lcgaptt,’g_géaac gctct 6240
_ gtcggcgact tctatccaga tgtgttcatc ctegtgtacc tctcecttga ttcgectgtg 6300
nsn Ala Htoaggeacigicciecase ticnicatactitactgaiceiscregtaniictteacatge 6360
tctgcgacagséttctcttcg acacttgcca £gacctgteg gtgegceectt Gééctecte 6420
: ~ tcgccacgtc ctgccccact tcgacaccct aaacttg cacgtgctcg. tgcacgcgge 6480
T Ala G SRR HE 1S kal 4t oP e ettt AT CLECl Cetkbtiica 6540

Phe Ala
545

Gac RcabRcHE tCcCagagyc Coacataca
gcaataacag gttaggcata cacacgtaca caagtgcact tccatcacta caactctttt 6600
clu Glu @gagagUacta:CoRACCit atancteice=pcehacatgacaaalgadtgrgagaaatcag
' 6680 cgagaaggcc ttccé@@®tt cgacggaccg cctcaf@®eag accatccteg atctegtgca
‘Phe Thr 92%%?9%%%‘%%9%%%@%%3 2 (gatagagag aggigeeaac.gaggecacca
" g1p adgccitgaa Ggegeggtatt gcggacctga t@ﬁgttggc 6ggtgacacg
aacccgattg agattctcct 6840 gcacctcccc ctettgtgcg aagacaagaa cgtccegtac
Glu Pro yeittegphégiedaagde 6800VgYcHEliglocaeychttydayfigiciercaatgtegty
625 gcgetageca tc€Baggg 6960 cgagaafafe cetgtigegg.cgaagdttita
ser o1y $86010°80,CIEAAGAICCACEPIOEL 0AQ CIRGRIO BieTHICLEROMG!
- aatttttttt tgiadttgcg tgttccctgt 708G sgtttctgttc tettt 7095 <24€> 5 <211> 940
<212> PRT <213> Leishmania major <400> 5 Met His Ser Ala Val Phe
Phe Ile Sy B3 /ASF MEPRFTAEYSBIVAIaEE Yirb o SFysFSet&En His Leu
.. Cys &1§ Ala val Ala Leu Cygséin Ser lle Leu 20 25°38 ‘Ala Arg Tyr Arg
rne Tyr A9 WL GITRESErIhe,SeeRerthral key ks 354045 Aja lle Gin Ala
' kesl Arg Thr Glu Phe Peg#sp Thr Ala GIn Glu éa®

Thr Gly Lys Ala Ser Glu Leu Leu Thr Glu Leu Glu Cys Tyr Val Leu
690 ' 695 700 )

Leu Val Thr Ala Leu Val His Asp Leu 'Asp His Met @ly Val Asn Asn
705 710 715 - 720

Ser Phe Tyr Leu Lys Thr Asp Ser Pro Leu Gly Ile Leu Ser Ser Ala
S 728 730 _ 135
. Ser 'é’:ly Asn Asn Ser Val Leu Glu Val His His Cys Ser Léu Ala Ile =
740 : 745 . 750
Glu Ile Leu Ser Asp Pro Ala Ala Asp Val Phe Glu €ly Leu Ser Gly
755 760 ' 765

.@Gln Rsp Val Rla Tyr Ala "I‘yr Arg Ala Leu Ile Asp Cys Val Leu Ala
T 770 775 ' 780 .

" Thr Asp Met Ala Arg His Gly Asp Leu Ser Arg Val Phe Asp Asp Met
785 - 780 7 795 ' - 800

Ala Lys Ala Gly Tyr Asp Ser Asn Asp Gln Glu Ser Arg Arg Leu Val
' 805 o 810 ' 815

Met Glu Thr Leu Ile Lys Ala Gly Asp Val Ser Asm Val Thr Lys Pro
820 ' 825 : 830,

' Phe Glu Thr Ser Arg Met Trp Ala Met Ala Val Thr Glu Glu Phe Tyr
835 840 - 845



50 55 60 Ala Ala Asn Ser Ala Ala Ser Pro Asp GIn Thr Thr Lys Asp Phe
Leu 65 70 75 80 Ser lle Leu Asp Asp Ala Thr Asp-Val Pro His Asn Pro
GIn Asn Asp 85 90 95 lle Val Ala Phe Val Glu Glu Cys Cys Asp Asn Thr
YO &85 hr 100 105 110 WO 2005/023856 PCT/IB20G4T00BG1003990
13/17 Val Lein Phe Ala Ala lle Asn Glu Arg lle Ser Ala Val Thr Cys Ser
115120 125 Arg Asn Val Arg Thr Tyr Met Val lle Ala Asn Asp Asn Leu
Lau Trp 130 135 140 Asp Pro vat¥dd GlyVval Ala Ala lieu lle Asp Asp Val
argTht POy eep 145 $50 1656 AB0LGB\CLYySVEY SAlaVE ntatarArgdatn Met Leu
TAt%le Ala Asn Thr LeBP%65 170 175 Tyr 118%ro Leu Trp Phe Arg Ser Glu
rhel £k Vil Cias iale £l Mial 180:185:39 RroalyrAdadzyselle Pro Arg
865Asp Lys Ala Thr Gy Ala GIn Leu Leu 895 200 205 Leu Ar¢®@ys Val Thr
116, 4&&%;@'&%@%159&4'%lésehlé% I8 240 315 220 AHdikys Arg Glu
Ala’Asn Lys llgs&lu Ala’Met Val Glgddet Ala Thr 225 23235 240 Arg
Leu Ala Arg Asp Thr Leu Glu Glu Ser Val Leu Val GIn Ser lle 245 250 255
Phe AT HE IS Ty SR HP e P B I0° S PASP AT TS S8 fid Bhe 260 265
270 Lein Val Lys Ala Asp Gly Ser Leu Glu Ala His Phe Glu Asp Gly Asn

Lys275280: 208 Val Vel et LBH PTE ARY G THF GREIRTAIZTBIFHis Val Ala |
Glu 28t7295 300 Ser Gly A3 Val Val Asn lle P

11eAvgiPhe 305 310 315 320

830

<210> 4
<21l> 7085
<212> DNA

<2135 Leishmania major

<400> 4

ctgegagedy
atacggctat
gtocaaaggh
cctecttteg
gggacttitt
tteatgeatg
tececogtctt
ageaacgeaa
goctettace
tattagtctg
tetgtbtgecg
ctggecegte
ccccatgtge
gtagacggtyg
cttctcacgy
tcececatttg
tategtacgt
gtgogeacgt
tegteggeet
atagaaaaaa
agegetggac
agegecatgg
agcggeaacg
aagegetgeg
cgecatatcta
aagcagtege
tteccagaaca
agetgtibcag
cacgacactg
acgaccgtta
ggetgectgg
ctteaagtgy
actcggasgy

gaggacaggg
gagagggatyg
gaggaagttyg
gtgccateat
trtegteottgt
taatctatyge
ttcctootty
tgectecgee
gtactgtaac
geetgecaaa
cgattetgea
ccattgeect:
gaceecggoega
cghictgeeg
attactctes
tgeogetetto
gecatctetge
cagaaccghbe
tgacgtgttt
goatagggat
acgtgegeas

‘catatttecace

accatctect
gggtteaget
gecatctoogy
aggaactggg
cectegeoea
tgegoacgea
ttgcaaccat
ceatttcoega
aggtggagay
cggeactaac
cagaggoeak

cgaggoaacy

tgtgectgttg

ggacgaggaa
taccaccoct
tocgotttect
geggtgtgeg
tttagegtte
teececacceoc
ectittegeg
atcatgaagt
cegetectta
tgtatggaga
ttaggeaact
tggeoctetit
gtggecactg
catccatgea
atcegtectge
teaagtecct
tecggtcateyg
cggaaagetg
gtccacegea
ggeeaagagg
cgaggeacte
caacgacgog
ccacgcages
actgoacgag
aattgtcgce
ctacgceaac

cgatacatag

cacggtgtac
caccgcaato
actgecagaac
ggtgggeaty

tgtgegagat
gtgtgtecte
gcatgeatgg
cgoctoctget
cetoetecte
gactacaceg
tottktroth
gtatgtecgra
tacacgggoa
ccaccacace

‘tccagegegt

cegecaadag
gtaaaaaaayg
cgtgetgete
cgtgcceteoc
cccaatcaaa
cagtgegtyge
cacctcageg
tttcaccatt
tggectatac
tecacagtgayg
gegtoctega
acgetgtgeyg
gaggcegecy
gacgcegeat
tacgctcaac
accatcaatg
acaaacgacy
acccccateg
atcccectat
gacacgagea
gctacctcea
gogacacggce

925

aaggtegtgy
aacgbttcgtg
acggtotogt
ttttegoege
ctectoutoc

teogeocoaceg

ggcacocoot
ceectgtgto
ceatcteggt
tgoetaghtce
cgttggagta
ttgtggcaca
gageagegtc
tctctoctaty
tggetgttto
azateggaty
gtgegtgtgt
teaatctacco
gtcteggeto
acgttcacgy
agacggagag
tgggtgeaag
actgoatitct
ccttegecaa
geoecagoeagg
tggogeageyg
aagagttete
cggtgotatg
acaggtgtge
gttacaacag
cgeegttttt
tegatacact
ttgetegaga

cacagagagy
ctazaggtog
ggcecteateca
catgeooecage
tgtggttgcet
cecteecctke
ctittteoccy
cettgogeac
tttacttgta
atgecgoccta
gaatcteeccog
ttcaaagtty
attcacadgga
catctetete
coggetettt
cggtcatgte
gtgtgtgtgt
cteoattgteg
aaggaccaca
gtgeecgete
aaaccagegt
caccgtteeg
gagcocogttac
tttgcageay
cgeoactoga
gtgcctgato
caaactigtyg
cgacocagty
gaagacgaayg
ccacgtegte
cgggtacctyg
geggtgggag
cacgttggag

fo Asn Ala Tyr Glu Asp Asp

60
124
180
240
300
360
420
480
540
600
660
720
T80
840
800
960
1020
1080
1140
1200
1z26¢
1320
1380
1440 .
1500
1560

l620

1680
1740
1809
1860
1520
1880



His Arg Ser Val Asp Lys Val Thr Gly Tyr His Thr Arg Thr lle Leu 325 330
335 Cys Leu Pro lle Ala Phe Glu Gly Thr lle Val Ala Val Ala GIn Leu 340

_ 345 350 c lle Asn Lys Leu Asp Met Val Thr GIn Ser Gly fin Arg Len Pro

w0 2005923886 360 365 Val Phe Gly Arg Arg Asp Glu Glu Leu P Xion/Bise
Ser Met Phe 370 375 380 Ala Ala Ala Ser Leu Arg Asn Cys Arg lle Asn
Glu Thr Leu Lau Lys 385 390 395 400 Glu Lys Lys Lys Ser Asp Ala lle
Leu Asp Val Val Ala Leu lieu Sgn 486 410 415 WO 20051023856
PCT/IBZOO4/003990 14/17 Asa Thr Asp lle Arg Asp Val Asp Ser lle Val
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A AR 805 8 o

gacgegtac
cagtccatégat

gtcaacaagce
tttaaagtgt
geggtgaacyg
cagcgtgcte
atgtcegateg
gtgcgcgaga
tggaacagtg
ttgcagtgec
gtgtgccaga
ctggagtget
aacaacaget
aacaactecg
gcecgeggacy
atcgattgeg
gatatggcega
acgctgatea
tgggegatgyg
gtggaggtgc
ggctteatey
ggaatgcagt
gatggcogec
ttgatgcegt

tgagcageag
ttgttggggt
tgcttctatg
ttttttgtet
tgoaccgeea
gaggractgg
gagactacce
tttggttggt
cggtgtaate
agattggtac
tgtatctegy
tgtactttgt
teccececteee
gcetggaacac
ctatacctat
tgctecetgtt
gcitggatgte
ctecteteceyg
cgecacgetet
ctebettgtte
cacacacaca

tocggegacga
tctegetgtt
caggtoegtyga
cgaagagtgt
acttcygggag
agtacagcga

gtectaccega:

goegeaggta
cgctygecacac
acgtgctgcet
tetacetgaa
tgctagaggt
tgttogaggg
tgectggecac
aggcecggeta

aggceggtga -

ctgtgacgga
tgcegatgtt
acttcgtage
ggtgtrgtgga
gegactocat

aatagcgcge

Ttgraggoget gtgttgacgt”

gtttoegagea
gtgtggctac

ctacccattyg

gtacaactct
cteoggeoeee
cggtgtegge
ccteotogect
cctctgeact
ggatgcacca
gettgtgeac
ccattcoacca
ttoctteetee
gcttetegea
tgggazaacy
ctetecegee
gggtaaatgg
ctgegecttge
ttggecacaag
gtgcttcottt
tacgacttcg
ccacteccat

cggtagegtg
tgegggeate
ggcgatgacc
gaaggtgate
cgcatatgac
gecgatggat
gaagttigge
cegeocgagty
gtacttgtac
cgtgacggea
gacggacteg

geaccactge

gctgageggg
tgatatgget
cgactctaac
cgtgteocgaat
ggagttctac
tgaccggteg
tggcaagttc
cacggtaaac
cegacectog

ggtggtgceg.
tageaaetat

geggtgeaat
aatgetaage
gatgttcaat
tctgettett
ttetteogtyg
gteoeoggooaa
ctctegtttt
gtgcgecttge
geceacgtgty
agactcagat
ageoctoecet
ttcttcaatt
cgaaacgaca
ccgeagaaac
accagtgtag
cctgtaggat
cacegogtet
gecaggecatcg
tegtcoctctge
caggctectgt
ctgttegegt

acctgcttta
tcgatcaaca
ttgaacctge
geggtgacge
ttcacttcac
geggetgeeg
tgocgtgage

cogtaccaca

acaggoaagg
ctggtgracy
ccgctaggea
agcctogeca
caggacgttg
cgecacggygy
gatcaggaat
gtgacgaaac
cgtcagggty
aagaacaacg
ttcegggata
tccaaccgeyg
attgtttaag
ttgctcctgg

gotEatclag”

gogggegetyg
gtectgtgegt
cgcaaaggtt
ctoctetgtgt
gecocccatget
CCoCacoeec
cgtttegtit
tecgtatttat
tatgoeggtyg
acccatatat
cccoectogece

‘tetectiheoeceoe

ggagggeggt
gtettggatt
gcegatggagt
gttcgaagta
gtctcocaca
agcgtgtgedg
tegetgttac
coacteoceg
actatatget

ggcagctggyyg

tgcttgecgt
cacceactyga
acagcecatct
agcgtaacag
cggaggagcey
cgggetteaa
gtgttgtgta
agacactget
acttctacea
cgteggaget
atcttgacca
tectotecag
tcgagattet
cgtatgegta
acttgtecgag
ctegtegect
cgttegagac
acatggagaa
agctggegeg
ttgtgggcaa
caaagtggca
gegteggteoo
tgcggaaagt

acegeaca
ggtgecagete
tcaagagacy
gctggagttce
cattacageyg
tgaggcagtg
cctgtttgaa
taacctgeta
gaacttecatc
cgtegtggac
cctgacagag
catgggcgtyg

cgegageggg’

gtococgacogco
coegegegoetg
ggttttcgat
ggtgatggaa
gtegegeatg
ggagaagggce

‘tgggcagatt

cctattteat
agagatcctyg
cgtggtatcg
gtotagtaay

YEGAECOCEE

gaagggggaa
tggagettgt
azgagactgce
Egetgetget
cgtgegtacg
cggeaggeea
ttggttggtt
ccecttgeete

tctgtaagtyg.

atgceaataa
cacteoecatt
cecctettot
gegatgtgge
tagatctgtc
gtctattgtg
cgtgttetie
tretctgtat
ttettttete

cctecegetyg

ccecetatet
caatgctgag

gtgtoatgga
tgttgcagtyg

tctecatgtyt
tgbotgtttt
gtegeeotege
tgtgegtgaa
cacgcatteg
ctettgtoge
tgtttecotgt
aagaagtoag

aategattat

ccgagtgtge
cttgatttcg
tgaggccgat
teoaccetooe
tggtggacgg
tcagcacaac
gttitcacctt
ttgucgatgy
teagtgegee
ceooeeecee
cctgggttee

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360

3420

3480
3540
3600
3660
3720
3780

3840

35800
3960
4020
4080
4140

2200

4260
4320
4380

4440
4500
4550
4620
4680
4740

4800

£860
4920
49840
5040
5180
5160
5220
5280
5340
5400
5460



Met Thr Leu Ser Len GIn Arg Asn Ser lle Thr Ala GIn Arg Ala Pro 580 585
590 Lys Ser Vai Lys Val lle Ala Val Thr Pro Gin Glu Arg Glu Ala Val 595
600 605 Met Ser lle Asp Phe Gly Gly Ala Tyr Asp Phe Thr Ser Pro Gly
PHe8Y8'8%3°%620 Asn Len Phe Glu Val Arg Glu Lys Tyr Se‘?‘@@?“f’éﬂf\‘)@f’“
Asp Ala Ala 625 630 635 640 Ala Gly Vai Val Tyr Asn Leu Leu Trp Asn
Ser Gly Leu Pro Glu Lys 645 650 655 Phe Gly Cys Arg Glu GIn Thr Lou
Len Asa Phe lle Lau GIn Cys Arg 1883 665 670 Arg Arg Tyr Arg Arg Val

aagRrar Tty Htsd&sntph@ﬂ'cwtbh@cyaiddaadéspc GFo B0 w85t Atat &y B0

coo T e S TIETSE € QE%Z x CAlé FESRFBI0TISFO0 1A Leu

et JTCGk Lot GRbLys vk VAt L et i—t“:‘alé 81 Theladeein Valo 07 15915

tCC?@&NV@@@@@#WE@C%W#BZ@&#@@S@@@!@S&EC% sasprhetcAspddis

e O R

gaaGhpatal HS%@@?SCSE‘FEIEEEPNMe@#ad@iwaﬁw%sﬁ&m%@ F6 765

e Lenna T

gpaa ket SenprgcPie s kpbewdet TirSer

Cecqdlp e Jol1 HOGR EEBIS EUE E\%ﬂ%ﬁ@éS@ ‘IDE?E‘I%MEE@T%@ Lt et

tctdohhddtr betttietys -820:820830Ala sy AnpiatSar Asrdlak dﬁré;L;ycS Pro

tc9¢q§ég5#ucFﬁ?Q§é$9§r quRsiaecct gggaaacttg cacgtgeoteg tgcacgegge 6480
cgtttggeac ctcacceate Ycoecacacge cgacatacat atgeoccocget cetegettca 6540
geaataacag gttaggeata cacacgtaca caagtgeact tecatcacta caactetttt 6600
gacaggacta ccaceetttt acaaccctec coccaacacga gaaatgacty gagaaatcag 6660
cgagaaggee tteoctettt cgacggaccey ccteagocag accatoectog atctegtgea 6720
ggaggegage aatgccaaga tggtgaagaz aggtgccaac gaggeocacca aggecttgaa 6740
ccgeggtatt geggacctga tagbghbtgge gggtgacacg aacccogatty agatboteot 6840
geacctoooe ctottgtgey aagacaagaa cgteccgbac gtottegtge cgbocasgac 6900
- ggegettgge cgogegtege aggtgteteyg caatgtegtyg gegetageca teoctteaggg 6960
cgagaacage ccetgttgegy cgaaggtgea ggoagtgaag ckcgagateg agegettget 7020
ctgaggtgtt tttccttget ttctgtttgt aatttttttt tgtatttgeg tgttecotgt 7080
gtttctgtte tottt ' : 7085
<210> &
<211> 940
<212> PRT
<213> Lelshmania majoer
<400> 5 .
Met His Ser Ala Val Phe Ser Pro Asp Ala Pro Tyr Cys Gly Ala Ala
L N 5 ' 10. 15
Gly Ser Asn His Leu Cys Glu Ala Val Ala YLeu Cys Gln Ser Ile Leu’
- 20 - 25 30
Ala Axg Tyr Rrg Brg Thr Gly Thr Ser Phe Ser Ser Thr Glu Leu Lys
35 . 40 45
Ala Tle Gln Ala Leu ﬁrg Thr Glu Phe Pro Asp Thi Ala Gln Glu Pro
50 : 58 : 60
Ala Ala Asn Ser Ala Ala Ser Pro Asp Gln Thr Thr Lye Asp Fhe Leu
65 70 75 80
. Ber Ile Leu Asp Asp Ala Thr Rsp Val Pro His Asn Pro Gln Asn Asp
) 85 : 20 85
fle Val Ala Phe Val Glu Qlu Cys Cys Bsp Asn Thr Lys Glu Pro Thr
100 . . 105 110



Val
Arg
hsp
145
Gly
Tyr
Pro
Lieu
Arg
225
Ile

Len

val

ser
305
His
Cys
- Ile

Val
 Ala

385

Glu

835 840 845 Trp Ala Met Ala Val ThrGlu Glu Phe Tyr Arg GiIn GlyAsp Met
Glu 850 855 860 Lys Glu Lys Gly Val Glu Val Leu Pro Met Phe Asp Arg
_ Ser Lys Asn 865 870 875 880 Asn GluLeu Ala Arg Gly GIn lle Gly Phe lle

WO 20p%p2pE56 Val Ala Gly 885. 890 895 Lys Phe Phe Arg Asp |IRCTABZH)4A)3990
Leu Phe His Gly Met GIn Trp 900 905 910 Cys Val Asp Thr Val Asn Ser
Asn Arg Ala Lys Trp Gill Glu lle Leu 915 920 925 Asp Gly Arg Arg Asp
Ser lle Arg Ser Ser lle Val 930 935P40 <210> 6 <211> 6945 <212> DNA

reu 28133 Lelsimania maley, <4007 £ aca00eA0q) 4ogiglogay ggatioaagg
aGaaggttca tccacagcte agfgccycca 60 agccggiget caagttgaat geggctcecg
cgccgttgtg caagaagaat ccactgtcag 120 ccccagtgcec tttgaagaag

Asn igcsagcartdymaigrygtakicydaagicggacyciys18én dgatchirac

130 caagacaact gcgaghtagg ccgcaccggt ggcdtéect gatagaaatg 240

pvo FEEHISEU05, 20193696 1,0306001EA CAR0LHA0L, 0G4IOEHH teggocacty SO0
aaacgaaggg tgggcccgec tcectgecgag geggcgigaa ggtcagecgcegiggccaaaagy
360 tagccgcggce cgctaccaag aaggcgctca agaagggtacatccacctca

Lys @gyddgatan 420 ésgcéaralrtchaydityofigadiatitercdgaghant
catggcggs ggtgaaggag 480 a-% cgtcgg getcgaggtt gédgacaagt

Tle $R9GIEHIER,6A5023CHCY £FIRGCRT wAO WP 2005/Q238RE val

- .PCT1@2004/003990 16/17 ggeccacggc gccagtgaagseagaagcata

agtccgcecgg gegtegtgea getcgecagte 600 atctccttge acccgagtcg atgetcectg

Gly %gaégfgc&&@ g‘f‘éﬁc%@aﬁ?té&ﬁg‘@@ 660 CyEabircltTatitdtata

HAggcaccyc ggecggtgty caccteeeca tcatccceck 720 ttactcctgc acgacgcaag

arg @igagectighecgacantalee0egeias ciggcaastiasi tigiagicrastgggtcge
210 gtgcgtggtg ccgaacicyig ggaacggctt gacctazetc 840 ttcacgcgeg
ctgaacaaca tata a%aaa acactaglgt_ ccaccctttc ctctcetete 900 %cagctgccc -
i%é g

iys '}{ﬁ?cc%ltﬁcﬁ%??? 3& cgt‘@c%%aa E{@Ecg&l a%%C%?Eg%%OiOW

Leuw Ala Arg Asp Thr Leu Glu Glu Ser Val Leu Val Gln Ser Ile
’ 245 : ' 250 : 255

Asn Thr Ala Lys Thr Leu Thr Glu Ser Asp Arg Cys Ser Ile Phe
260 . 265 - 270

Val Lys Ala Asp Gly Ser Leu Glu Ala His Phe Glu Asp Gly Asn
275 280 285

Val Val Leu Pro Ala Gly Thr G6ly Ile Ala Gly His Val Ala Glu
280 2595 o300 '

‘Gly Ala Val Val Asn Ile Pro Asn Ala Tyr -Gluw Asp Asp Arg Phe -
310 215 . 320

Arg Ser Val Asp Lys Val Thr Gly Tyr His Thr Arg Thr Ile Leu
325 © 3390 . 338

Leu Pro Ile Ala Phe Glu Gly Thr Ile Val Ala Val Ala Gln Leu
' 340 ' 345 _ 350
% .

aAsn Lys.Leu_Asp Met Val Thr Gln Ser Gly Gln Arg'Leu_?ro Arg
355 360 : 365 -

Phe Gly Arg Arg Asp Glu Glu Leu Phe Glu Thr Phe Ser Met Phe

370 375 380

Ala Ala Ser Leu Arg Asn Cys. Arg Ile Asn Glu Thr Leu Leu Lys
390 158 - 400

Lys Lys Lys Ser Asp Ala Ile Leu Asp'Val Val Ala Leu Leu Ser
: 405 410 _ 418



atctgtccag cggtggcatg ataatggcgg cagatttgag ctgacttgga gaatggcaag 1020

acaggaaagc 9ggggggggg gggcaaaaga agagatagag gggagagcgt

atgag 1080 ggggcggcegg acgcgcacac actcatctgce tcgtgagggce :

é?fgat%{’gggf?}?s@tagcaaatg 1140 ttttgcatag acaagggaag gacaabfgbifz004/003990
" catcgatacc ggagagcaat acagactcac 1200 atacatacat acatgcgaac.

gcctacgcgc gtccecgeaca tgaggacagce cgaataagtc 1260 tgcggtgtta

cctcaaagaa aaaggcacag gaggcaca agacagca gctgtgctgt 1320

asgteggttgey giacgagatg ttetgogcaegiogititel geacateceticacgatigt 1380
gctgcggotd €Yctegtgty actcattgtéFaaacacgtc agageatf®g ccggecacaa
a13440 £RIRECGCY GIOYGIGIAG 996 0agasa-CoNYREAEACQIDIGRTT
atggtgeeac 1500 caagcgaaga gggagggaga ggceaagggc, tgagatgacg
n-JA0EIAC 05algea5 1260, 23005006 4'q0tacd La0aggalag -
. Ccgigrcaagt tgaacgttac gegetcgatet 1 D tctcggdgaa gaaacggtgc gegttctect
tttccgcetge cgtttettte tctcectgta 1680 tgcctcgcca tcatgtatca ttacggatgt
Uil TEeACRECECE FPIG oduadtia HARYAIE Gibtoagty
cgcctetcgc ttctccagcet ccacacgegel800 tcactggceca tcatcaaagg —
Segaﬁgﬁcﬁabc&rcg deecalagiftgétpd tralycatilg 188(Fagftictiba
aaaggcggtg tg ggtgcag ctgcactgga“t%%ttcgggg gacacaaa gr’ 1920 _
rs£06Alg0Glg£acggcigeactacgggateorgicatigiehctinegetst gitgategtg 1980
tcgccgctct ¥¥cagcgac acacataBet acacagicag acacddacac acacacacac

cyQ4Q AGRGICALAC ACACALAALC HATCLCGAIR £RACARIAACH ERAGIGITCC
tetttgttgi=2100 - tcgtttgttc actgitgttt ttcggcetcgt attggeegct gtcttcgatt tgttatcaac

2160 tggcagtg;%cg%c tgca%(::L gastgrcattlca gc tcttptrtl cccccgatgg %ccgtattgc
Va2 298 Yoc§tigecy GhdiHated Ctatgtgay ﬁ%ttgc%cr?&gggag?c gattctggeg.
- 2280 cgctaccgtc ggactggtac atccttctce tccacagage tgaaggegat tcaagccctg
2e0 34y egtaEegtt %%biﬁﬁta@%g%ﬁcé%%@?é@@cﬁ&g&&tﬁ@%@gc
%tcacccgac 2400 cagaccacga aggacttcCt gagcattctt gacgatgcaa
AsECgACcgigCaigcacadcocal2480: cagamtgnea Nytogagitgtghaggag
tgctgcgaca ac&€éaagga gecaacagtd 520 tigtttgcgg cgattaatga gegceattica
ne 0CRAIGRGHACICAG0MAA 191cacAsE2oR0 TiACAIGotaa (Leragacaa, caalctccta
tgggaccctgieaacggtgt tgccgcccte2640 atcgacgacg tg®cgcecctt gggcaagtge

1y JGISARYCYS OcagCANORL gaggaligee 2700, aagagcetal acglecaqet
7 ctggtttegy tCcgagcetcg ttggekgegt ggaggtgecg 27@&@sggtgectgea tcccaaggga
' caaggctacc tgt ctcafc' ttctgetecg gtgegtcace 2820 gttgecgttc gaaacagcat
et Sttt BB SA S A A B B s P58 R F o
gcatggcgac acggcttgct cgagacacgt tggaggagtc ggtgctggtg 2940
rspdgteddreFicadieh gccaaafgﬁcgtfg%égg@ageg‘“a’e@@h@ Rhcttectg
62% 3 ! 64
000 gtgaaagcgg a@cggcagcct ggaggcgcdac ttcgaggacg gcaacgttgt

A18qigetesrtid6fyr Asn Leu Leu Trp Asn Ser Gly Leu Pro Glu Lys
645 : . 650 i 655

Phe Gly Cys Arg Glu Gln Thr Leu Leu Asn Phe Ile Leu Gln Cys Arg
© 660 ' 665" ‘ .670

Arg Arg Tyr Arg Arg Val Pro Tyr His Asn Phe Tyr His Val Val 2sp
: 875 680 . 685 '

val Cys @ln Thr Leu His Thy Tyr Leu Tyr Thr Gly Lys Ala Ser Glu
690 695 700

Leu Leu Thr Glu Leu Glu Cys Tyr Val Leu Leu Val Thr Ala heu val .
705 . 710 _ 715 720



WO 2005/02

His
Asp
Leu
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Tyr
785
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Lys
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Lys

865

Asn

Lys

Asp

gcggggacgggcatcgeagg tcacgttgeg gaatctggeg cecgtggtgaa catcccg'aac
3120 gcgtacgagg acgaccggtt ccaccggtccgtggacaagg tgactggcta
ccacacgege 3180 acgatcttgt gtctgecgat cgegttcgag ggcacgateg ttgcegttge '
gcagcsz’_t;gggtc 3240 aacaagctgg acatggtgac acagagcggg cagc?g% 0037063990
cgcgcgtgtt tggacggege 3300 gacgaggagc tgttcgagac gttctcgatg ttcgctgegg
cgtcgcetgeg caactgecge 3360 atcaacgaga cgctgctgaa ggagaagaag
aagagcgacg cgatcctgga cgttgtggéé/é 20 ctgctgtcga atacggacat
AspCEYRIALIZIG:9acAgeally: I@C0TGACTLACSAGHAC BASQ, LICAIRTRRAIC
tgctgaacgcrggacaggtca tcgatgtttc tgotggataa ggagcgcaat7?3s40
gagctgtaca gtaagatggc ggacagcgcg aacgagatcc ggtttccctg cgggcaaggc
Ser3569 %j@;gégégect%ﬁgc%‘ﬁgﬁ gﬁfgc égﬁeg"’ggg}é’g&ﬁ?a??&tggﬁ'ﬁcdél |
gtacgctgac 3660 tcgcgcttca acagcgctgt ggaccggceag c?gggctacc
clugcarasagta tateptylgs-3720 gagencaita.coctgapigosgagaioattgecgtggtyce
.agescgtcaa caagctcgge 380 gacgacggta gcgtgeesctg ctttacaccc o
atggaccggg, aaacgttcca agtgttctcg 3840, ctgtttgc catctcgat caacaacagc
?%ic%qf g‘(’:?gg%lfttg ggﬁﬁ;aLaeébcsaeﬁg%’éO%l%5%9&%3*@3%9%5"
cctgcagcgc aacagcatta cagcgcagcg tgctccgaag 3960 agtgtgaagg
argigakedegglijacgeeggag yaycuigagicagigatsic maicgasttey4020s3 WO
2005/023856 PC¥/182004/003990 17P%7 gggggcgcat atgackeac
nep EPECAO0G loancelyl, 10AR01GQCAA09TYa6, 4000, agcoagecas,
tggatgcggg@gccgatgtt gtgtataacc atggaa cagtggtcxa §O cCcgagaagt
ttggctgecg tgagcagaca ctgetgaact tcatcttgcagtgeccgecgt'4200 aggtaccgec
Asp ggglentdice dttmn ity tacoabgic§ tdgHeytGitncChagabygetgd 260y cacacgtact
tgtacdtayg caaggcgtcg gagctéctga cagagetgga gtgctabgtg 4320
c1y G9piGAI93:090636198h 9eACORAlElt acGagalgn, oeRiogacag, cageictac 4380
ctgaagacggactcgccgct aggeatectc tccagcgcga gegggaacaa cteegtgetg
4440 gaggtgcacc actgcagcct cgccatcgag-attctgtccg accecgecge
212 dlpiedittc’a5000 ﬁétgé”a%gﬁﬁtﬁg‘@aégﬁg‘é@’aﬁsp Met Glu. .
B50
gcgtaccgcgegctgatcda ttgegtgetg 4560 gcg 8tgata tggcgaagca
e1u COpdgacygc-atangicast teagagagtiagcorcangs AbdGer 1ys asn
gggtttgagaaagagaacga cacccaccgtcgestygtga tggaaacgct gatmmaggcec
Gm4680 %gt acgtgt c aatgégac_ aaaccgttc gagacgtcge gegegtggge
GROGRIGE 57 40 BBa0b g RSt 0BBR AR BA B G
agggcgtgga ggtgctgeecg 4800 atgtttgacc ggtcgaagaa caacgagcetg
Phe 0RGLQtRgFEAgatigoRit catggaetici4lbOngtagetggsa neticticcgggatattgtg
ggcadé®at ttcatggaat gcagtqiftgt 4920 gtggacacggia@actccaa '

var 5959 190SR0R0% C100BR.CRICCSHAC N0, 11, oy

915 520 ' - 925 ' :

Gly Arg Arg Asp Ser Ile Arg Ser Ser Ile val.
830 835 ’ ' 8540

<210> 6

<211> 6945

<212> DHNA

<213> Leishmania major

<400> 6
acaggcaggt gegtgtggay aggttgaagg acaaggttca tccacagete agtgeoegeca 60
agccagtget caagttgaat geggetoceeg cgeegtigtg caagaagaat ccactgteoag 120
ccecagtgee tttgaagaag gtgccageaa tggtasagoce goaacggaag cggacgotge 180
cgategtcae caagacaact gocgagaaagg ccgeaccggt ggegtcecteoct gatagaaatg 240
cecogecgge agtgacgett cagetggtceca ccaagegage tgecggegtt toecegcactyg 300
' aaacgaaggg tgtgcccgeoe teoctgeocgag cccogogtgaa ggtcagegeg gcocaaaagy 360
tagceogegyge cgctaccaag aaggegetea agaagggtac atccaccetoa caggcgacaa 420
ccgecacaga cgagggtggg gactteotteg cocgaggattt catggcggza ggtgaaggag 480
acgacgtcgg gectegaggtt gocgacaagt cogotggtga cacgaacgey caagtagcag 540



tccatccgat cctcgattgt ttaa.ggcatcggtcccgegg tatcgttgat gccgtaatag 5040
cgcgcggaagtactcacgge gaatgtcttt cgagaagtga aagcggtgag ctcacttgtc 5100
actatggacg gatgagtgcc gttggtcgec getctgetgt gegtgtctac gegtcttatc 5160
See deYeAXatgtgcacce gggecgteat tteectitgt accegteget gtatBEFEFa0s2Pa990
cgcgggatgg tttgtgtgtt ggtgagtctc cctctctctg caccagggcc tgttctggtt 5280
gatgggcgcc tctcgcactg ctgaggaca tgtggcac atgtgggcgt gtgagtcgtg 5340
ttttttttt ttggctctcg tcttgtctcc tctctcct&é attagccc ttttctgaac 5400 agacctctct
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ccacccteto
agcacctata
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getgtygggge
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ttecgeaceay
gttgcatgac
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ggagcecagcca
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atgetgetgy
ctectggaggg
gtggcacaga
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ttcaccggge
tgcoggtgtt
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caaggegteg
gecacgatcett
aggeatecte
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cgttgegtat
cgctgacgey
cacccacegt
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caacgagctyg
ggatattgty
cogogeaaag
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gctegtettt
gagcagtgea
tttttecggt
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acgcagggad
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ctragatgge™

gcgatagagg
agagaaatga
tactacctgt
tcktttette
ggcttgogtt

tecteccget

cgecetgetgt
ggtactgcga
gaggatacgg
gteoegtecaa
atcacctact
cagegggact
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ttcaacctgt
gtgtataacc
ctgectgaact
taccacgteg
gagctcetga
gaccacatgyg
tccagcgega
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gagacgtcgb
gagaaggaga
gcgegtggge
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ttgaagtgcyg cgaga&épac
tgctatggaa cagtggtcta
tcatcttgea gtgocegeogls
tggacgtgty ccagacgctyg
cagagetgga gtgctacgtyg
gcgtygaacaa cagcttctac
gcgggaacaa ctcogtgetg
acccecgocge ggacgtgttco
cgetgatega ttgcgtgetg
teacagagtt ggcgacaage
tggaaacget gatecaaggoc
gecatgtggge gatggetotg
agygegtgga ggtgetgeeyg
agattggett catcgactte
ttcatggaat gcagtggtgt
tcetggatgy cegoocgogac
tatcgttgat gecgtaatag
aagcggtgayg cteacttgteo
gegbgtetac gegtettate
acccgteget gtatccgega
caccagggee tgttetggtt
atgtgggegt gtgagtegtg
ctattagece ttttcetgaac
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cacgecacecac acctaattet
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tgtgtgcatc tgtgctectg
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aagctcageg geogcacccoceo
geggaaccege tretectgge
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acagcgeaca cgcacgattc
accecegger ctcacactgt
caccgtgtgg cgaccggcac
tgggtgggtyg gcgggtagag
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ggccggtgea agagtgggge
actceceoetet cecttgactea
gtettggtge acttgtgacg
ttgggtectge agagagagge
gagaagaaca atgtaacagc
gaggaaaaca gcagacttgt
cgaggaagee tocgogceaaac
agggcgagge aacgtgtgeg
getgtgtget gtitggtgttt
gttgggacga ggaagcatge
tcattaccac ccekegetean
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