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allergens, such as the house dust mite (Dermatophagoides pteronyssinus), pollens,
molds, and danders. Not surprisingly, individuals having an atopic disease are more
likely to suffer from asthma, atopic dermatitis, as well as other disorders related to
endogenous IgE release. |

Atopic diseases such as allergic dermatitis, asthma, and the like, also occur in
the canine species, including in domestic dogs. Such dogs generally begin to show
signs of atopy between one and three years of age. Due to the hereditary nature of
the disease, several breeds, including golden retrievers, most terriers, Irish setters,
Lhasa apsos, Dalmatians, bulldogs and Old English sheep dogs have a greater
tendency to be atopic, though other types of dogs, including mixed breeds, also are
known to suffer from this condition. The incidence of at least one particular type of

atopy, atopic dermatitis, is increasing significantly in both humans and canines alike.
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IL-13. These cytokines, in turn, trigger bronchial hyperreactvity, IgE production,
eosinophilia, and mucus production (see, e.g., Busse and Lemanske, Jr. (2001) N.
Engl. J. Med. 344:350-62; Holgate (2000) Br. Med. J. 320:231-234); and Renauld
(2001) J. Clin. Pathol. 54:577-589).

Thymic Stromal Lymphopoietin protein (TSLP) is an IL-7-like cytokine that
was initially identified in mice as a factor that supported: (i) the in vitro development
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Therefore, there remains a need to provide new and more practical

treatments for atopic disorders in canines, including atopic dermatitis and its
associated clinical manifestations. Moreover, there is a need to isolate factors that
are involved in the immunological cascade that leads to atopic disorders in canines
that could lead to the development of such treatments.

The citation of any reference herein should not be construed as an admission

that such reference is available as "prior art" to the instant application.
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embodiment, that TSLP protein comprises an amino acid sequence that has 95% or
greater identity to the amino acid sequence of SEQ ID NO: 2, excluding the 28
amino acid residue signal sequence.

In a specific embodiment of the present invention, the TSLP protein is the
canine TSLP protein that comprises the amino acid sequence of SEQ ID NO: 2. In
another embodiment, the TSLP protein is the mature canine TSLP protein that
comprises amino acid residues 29-155 of SEQ ID NO: 2.
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anti-canine TSLP antibodies. One such method comprises immunizing a mammal

with an effective amount of the vaccine. This method optionally includes a method of
downregulating TSLP activity in a canine and/or a method of treating or preventing
allergic symptoms in an atopic canine that comprises immunizing the canine with an
effective amount of the vaccine. The allergic symptoms ameliorated can include
allergic dermatitis, asthma, and the like.

A vaccine of the present invention may be administered by a route such as:

intramuscular injection, subcutaneous injection, intravenous injection, intradermal
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DNA vectors comprising one of the above-noted nucleic acid molecules encoding a
canine TSLP, e.g., SEQ ID NO: 1, and/or fragment thereof. Such vectors can be
used, for example, e.g., in vaccines that are suitable for administration into a canine
having atopic dermatitis.

The present invention also provides methods of producing a TSLP protein of
the present invention. One such method comprises culturing a host cell of the
present invention in a suitable culture medium. This method can further include the

step of isolating and/or purifying the TSLP protein from the cultured host cell or the
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a”ttQ@:“ﬂCaWHeBﬂ@ﬁeﬁde'a Qeﬁ‘&@d‘iﬂﬁsﬁ@@ecﬁt He cestain prﬁjetredwrnbo@ments the
bln&l'ﬁ &fn"ﬁélﬂg Iniﬁg“%{t Bg aIc?oH]ﬁ 'té‘Yﬁ@Hvﬁﬂ@ﬁf%ghﬁ&ﬂ%‘yl converted

verte rag S sha
|ntoobmg|ngafragrntentsosiynaller tgan thg origireal agtibedyl/ ., By cléavage and/or as

o S FARRRCEL Faf e B0 3P olaun nani B0y e ihorapeutc

ool B 4 HE e S A DAL PEL 885 nturty

ochﬁrNW\@séhél)\ #tibodies(d. §1.¢ NAIGOBODIET®D) ér@Vﬁﬁé liludéd in the
addition, anti bod)é surrogates that have a aéfg
mV%ntquh. Inyaddition; qtibady suamateﬁmnaégane @i high @finjty, for TSLP and low

oA GO 80y 4 BB AHRARES Hiqh 51 Tt rcoptor
are Higo inclugled indhe mxresergnnvmt'bﬁ. PThe mviehtide antiasanims T sum
antBSis S FmErs G BEaee . amatyasinzameinad of ragting aleraic
syn?ftéﬁ%tlh ¢ AP Larfhe bﬁ}aéd rﬁtmétenﬁ%‘gh Affeltive a%drﬁ M¥hat anti-

resent | nvention al so prov vacci
Cantrtﬂ”rﬁgl-glafﬁ@lbadyeffectlve amount  of a non- TSLP

radeorseehfinvgRtbR AlostBialided £ Yafing somsisiys amsfigctive amount
of aandri-gsLPAnfrageEst émbmﬁuon%trpgﬁ@maﬁwaﬁndﬂnt of 'T‘SLP protein
full-1ength Froteln and one or nore of such fragments

of the,present ter@G lap @m@amﬁfﬁtarﬁ@eﬂm fsagmpats theeedfSbPcombinations of

e YOEFLT) b n SRR e BP0 ol ot

embnﬂmenheﬁtl’ﬁélﬂ/pemmTStPOb@eémesleet:anine TSLP protein. In a more
particular embodiment, the canine TSLP protein comprises the amino acid sequence
of SEQ ID NO:2.

The present invention additionally provides diagnostic methods employing the

inventive canine TSLP protein, fragments thereof and/or antibodies elicited by canine
TSLP and fragments thereof. In one embodiment, the present invention provides a
method of diagnosing atopic dermatitis in a canine comprising obtaining an
epidermal sample from the canine and determining the presence of the canine TSLP

protein in the epidermal sample.



of SEQ ID NGO 2. The present invention additionally
provi des di agnosti c nmet hods enploying the inventive
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anti bodies elicited by canineg TSLP and fragnents
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provides a nethod of diagnosing atopic dermatitis in
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refé'F;r?:ﬁTa/B %ég%%/ﬁj (I)Iggi u‘i%"—' rggﬁg‘getﬁgn%é@ er a\é‘@gﬂ?@ of the

present invention will be better appreciated by
reference to i ' tailed
Descri pti on. %%%wﬁﬁ%%%ﬁm%aﬂ G 1
FIG. m&&&%@%@@ﬁf’ﬁ@@%r@é@él&%f%r@l%lrpfreﬁﬁétﬁkérgeﬁ?: cell-free protein

eukaryotic cell-free protein  synthesis syst
synghgsie S¥steq expriessingstamine JiSdifhprateine Lane Air daretam standard; Lane 2:

Tof] ARIBRSLoHSE P B S SRB o EBh TSt st bencs

arean@can;dj yphrgwey arrows. Fl G 2A illustrates Western
bl ot anal ysis of protein from eukaryotic cell-free

protein synthesis system expressing canine TSLP

P Sy BESNBY L RIS Bt Pop Mkl e ot

syntlzasis Eystém ekprepsmgeianlnéa'&.%pro‘ﬁexhu%e proteieivas readted with

Antibis L daP ABAR Pt adn ok 4| BEMEIpsEndard: Lage 2: Total

pro’uar"r"i’fI I.Qﬂ@g leuﬁfé Sr‘fﬁém Ehfe 42 thédlubiétdré (‘f?ﬁﬁ\‘érﬁ@’ %“oteln was
anal ysi s protein from eukaryotic -free pro

detegted hef@t@l BWelemreiqmsebmlm pratein (as mrdabatqﬂ by armwsThe

O W T S
synthmﬁs systerrpéireBsiagiahind FB8E Pprotsih U proddifivias Feditfed with a

4: 1nsol uble protern. Canine TSLP FSrOtel n was
rat gongeiosad! antivedias speeifisifar AwmannkRibLangristRyptein standard; Lane
[ r S .
2: Tohel srBIcf, Lo SUble ol Bk BRI ENBrbiEh Capjge TsLP
protein as detected hmtvstaaptmam‘n arid igsblubiél prdtein (a5 indrR2a6&d by Arrows).
the soluble E. coli fraction that represents a fusion

bet ween canine TSLP and the fusion partner GST protein

FIGaBA iflustfatBs Shé ékﬂn%séﬁﬁi NG phﬁﬁcz?tld\‘l of 'F§I3§?Fo§'@)é i li host cells,

protein standard (sanme 1 n al
andsghpwsaa dandaf @i kebthat fs presseohs thie dBluldlel £. coli fractlon that

BT oo G b B
6 hnbhﬁne%é’ dlSltdg H'®" indit e sRRe TpRbiil 8% dafd (arh8 ikl ofFIGs. 3A-

FI Gs. 3A-3D).
3D). Lane 1 and lane 2 are soluble fractions of E. coli B121(DE3)pLysS containing

plasmid 1265-93B without and with IPTG induction, respectively. Arrow indicates the
GST-TSLP-His fusion protein band (same in all of FIGs. 3A-3D).

Fig. 3B shows that the GST-TSLP-His tagged fusion protein can be purified by
glutathione Sepharose 4B resin. Lane 1 to 3 represents different elution fractions of
Glutathion Sepharose 4B resin.

Fig 3C shows that the fusion protein of lane B can be further purified using Ni-NTA
resin. This figure illustrates the re-purification of GST-TSLP-His fusion protein after



Fig. 313 shows that the GST-TSLP-H s tagged fusion
protein can be purified by glutathione Sepharose 4B

WO e@B762EBne 1 to 3 represents different el utiPeI/US2007/025318
fractions of dutathion Sepharose 4B resin. Fig 3C
shows that the fusion protein of lane B can be further
purlfled using Ni-NTA resin: This figure illustrates

urjfication of GST-TSLP-H s fusion protein
G'UA@ G«/%GE BESE AP pyriieatiansby b N sasin. Lang Lisdhgiflave through,

|an§%0,g |Q<§_ﬁ, LNﬁ"ﬁcféts'ern by Ni-NTA resin. Lane 1 is
roug

owt ane 2 is elecution of N -NTA
F|gr é@| |H|ustFatgs adlVestemdilobnfeGST-TBPHis fosioh protein and confirms that
T-TSLP-H s fusion protein and confirns tha t hat
thaf e RS oLF BLSrCaGh e by ANt T-ANGRRGY. (G Hoalth Care Cat
Noartddoy)(GE Health Care Cat No. 27457701). FIG 4

illustrates FITC staining of a section froma
paraf fin-enbedded bl ock of |esional skin tissue

b f d 10197 t hat di
AR5 S50 e AR ook o
lesibABPSKin di8sLe bbra@Aed lom B@ #clo? Qaf'thaﬂ\%’s *Eﬁ%rﬁ‘fsei‘ﬂﬁltﬁ Bfopic

reaction visualized with Streptavidin-FI'T

deratitis é|'§19e$¢¢thns\t§@$1 rerstad avit) rabbit@ndishmnes TSR pelycjonal

antgt B e ARl T SBbr eI U gorgtesh

|sothlcx:§'aaaté§l (Elor‘bécehbelmtéﬂslaﬁ(hgﬁﬂumfr@dﬁté’t@%%nﬁ&lﬁgfﬁfﬁﬂbblt anti-
ction froma paraffin-enbedded bl ock

hum%%af palyFlonel 3atkodes ie TSk present @dgettﬁs@uems
di agnosed with atopic dermatitis. In this section,
there is a diffuse staining [dark areas] of epi der mal
FIGaﬁéaillustfaisbiimnnmrmperemldbye istdiningtof-ehseationbm a paraffin-embedded
ona t.i body. FIG, 5B il | ustrates control . )
olo PR3 s gisatE siptaiasd RGNt as. SrgBaseR with atopic
derRlati6is. Bfthlsesd il tifdrens b Biffiuse @Qﬁrﬁhﬁi&’?rfkr&%§ %?%g?d@ﬁ:al area

was di agnosed wiith atopic dermatitl hat vva
of sk W%lmﬁnabypnaégp\natwnaum&x%mmntqr@ antib@ly.6

TSLP t
FIG, SRIGPAES RTS8 Hheolech i ST B Bohrubeocec
bloek ofaesbnauklan tithJerdtﬁélnéd dronh @rdihia® msrma@ﬁbs‘;e@%t%topnc
derr& D NOs 29- . Epitopes 22-26 were also run wt

afifls Fha#dva%tgrﬁﬁ q>rzlxtw18ha PhesaRats uffared spntrob
confirmthat the binding epitope does not require the
N-termnal residue. FIG 7 illustrates a conparison
FIGo6 iltusiratSEQpitapeidraiing afidanine TSItRpreteir withaat anti- human TSLP

pe (S D TSL t| de sequence.
m°'§%t'?"$@§¥58f’¥s RS rﬂ'ﬁgaﬁéﬁu%@éergﬁ B TR FRIBPESmbeTS 22-26
(SEGEMeNGEED133) NBpitbbes 22-26 were also run with N-terminal derivatization
(peak 55 and up), to confirm that the binding epitope does not require the N-terminal

residue.

FIG. 7 illustrates a comparison of dog (SEQ ID NO: 32) and the human analog of
eptitope 25 (SEQ ID NO: 3) TSLP peptide sequence.

FIG. 8A illustrates the DNA Sequence of the canine TSLP gene (SEQ ID NO: 1).
FIG. 8B illustrates the predicted TSLP polypeptide expressed by the DNA sequence
ilustrated by FIG. 8A (SEQ ID NO: 2). The asterisk marks the N-terminal end of the



FIG 8B illustrates the predicted TSLP pol ypepti de
expressed by the DNA sequence illustrated by FIG 8A

WO 3BQOTMSNO. 2). The asteri sk marks the N-ter mP@RUSEHNT025318
of the WD 2008/ 076255 PCT/ usz_g(;‘}j/ 025318 -10 initi al
si gnal sequence (residues 1-2 and the underlined
residues 71-92 (SEQ ID NGO 118) represents the domain

. .fromwhich over| appi ng epitopes 22-26 of Table 2_ were

InitiAL N NEAUSTEr P RRKOBESaR) h the CRdeTines KRSFeei1-03 (SEQ ID
e = oo, - _ i

NGB Sl SR ot ST 2B AP 2.2 o Table

were detemeniryedsi mil ar clinical features in human and

canine patients. It is likely that the
i mmunopat hogenesi s of AD in dogs is conparable to AD

i n humans WdE“TAR_WﬁESGRWﬂQrNWﬁ'ﬁ‘%@%g?ﬁﬁes

involved in the skin |l esions. The bin e TARC
| i ghtapi¢ dermatis CAD pisCT Th2emediated abbergint inflarhm4t66Rdjsease. This

st ot BB U 30 537 AR BB R R  canine

patfdriter aii§ likalgiteasthelimhasoRBgERENHS bEAD MedogyBediSarable to AD
its receptor CCR4 are upregulated in |esions of

in RameWAD rerpect teigelidypas end sytokinesoinyolveddotlee skin lesions.

TARS. i Q. ' . j TSLP ni.ght be
T Fd B R LSRRG RO e TR R et
(CCR# ) evhicly &5 selectiveipexpidssedasreTh ¢rapldtés Sh@dcePselective
.l esional skin from AD canine patients. )
mlqrﬁ&meﬁmqss&?élﬁiteﬁllyrgjﬁ lesiere Yihas beamisinesteddhat TARE and its
. . i i h ANLi- '
rechRrUCRITS BrediR R LERRY o SO SHEIS(P f 2 strong
inddcerf\RARCE, inthuenarss; lit wés ihgpothesizedgthat TSAP might behsiesgnt in the

e R Pl BB A okl et
on Riskiall Skigeréth A RaRite Satieris] %ﬁf%qh‘?éfb&?erﬁﬁrgccff otlg(ésde skin

sequences of TSLP in mammal i an species, as
samples icanfilmed the: prapencemnfantigendegctive with thaaRtidfunnare TSLP

antflofy T nd FSis, 87 Mltba 23io0h , FRMERELETASE ot isientiving a
caniitd Erthalogituithy gedeslehcadihd imeirigBYand MIRBATESLP proved to be
or prevent one or nore atopic

elimnate, and/ A ) . )
par&%f‘baﬁ,ﬁm&%% i thenBigh dagree @) diveraenemar tieunuleic acid and

i i 'f : alfall . do R ]
amBosRis sHRGE ST f eI R0 3084 o,

el iloinimigingra denwstio elogSkith ant $ b aif e prasens invemtion and/or one

resear,ch and/ or diagnostjc, reagent in donmestic dogs,
OF 3V Aty 9_%%‘?@#% &?fgﬁaﬁéhey%?%fv% e gndegenous TSLP
activy [dveld ahd therebpNmederdtBCefrAHAAE. Jr%v‘&réfe‘%ﬁi Bnédff/bre atopic

nucl ei ¢ acids that encode the canine LP may serve
sympiomsr 8geh as thesecatising infasthreaiamdlioratepistdarmatitis, in the
imrﬂdﬂ&'ébeabSPﬂ% Eggition, canine TSLP protein can be used as an immunogen for
eliciting anti-canine TSLP antibodies for use as a research and/or diagnostic reagent
in domestic dogs, or in other mammalian species. Alternatively, in particular
instances, the canine TSLP protein and/or nucleic acids that encode the canine
TSLP may serve to upregulate elements of the immune system of immune-impaired
canines e.g., via STAT activation, or TARC expression, e.g., in hematopoietic cells.

In order to more fully appreciate the instant invention, the following definitions

are provided.



canines e.g., via STAT activation, or TARC expression,

e.g., in hematopoietic cells. In order to nore fully
wappseni2ét e the instant invention, the foll ow PQI/US2007/025318

definitions are provided. WO 2008/ 076255

PCT/ US2007/ 025318 -11 The uskl-of singular terns for

convenience in descriptionis in no way intended to

be so limting. Thus, for exanple, reference to a

confloe Lse of stnguhar termg forcomanjergst lmsonlp(abndssm no way intended

ML T e e e
polypéptidehangeads vefordrte b%ﬁ@bﬁhoﬁ‘@%%ucﬁ?)@t i vHepibs € As used hereln

that a value is within twenty percent o e i ndi cat ed
the jgm capproximatehe is iuged a@hef@hange@bly witprtbe itenm Eayoutsend S|gn|fes

e o BB oS AP0 BB comanin

"appegximatdly’ S0 batind asid Raiddds\chrcdmaiPBétder 40 ahd 60 amino acid
cani ne TSLP, e.g., in an antibody-antigen interaction.

resiglyes specificity may be nore or Iless inclusive, e.g.

spefd geq'n{ fblﬁdlﬂérc‘o'n%’eéi‘tr o#@ﬁé&hﬁ?ﬁzgﬁ%ﬂlegg h&{ 5 Hg%vim specificity to

rel ated enbod e.g., /or-c
canam TELH, eg., iksaniaetibody-antigé interction'” ?t'aelspeéuﬂcny Imwgebe more or
donestic _do

les§ INGISNE L0 SRACEE o ARariUB PrAGiEnt. dido Gakbs of related
emb&difichts, (1§, tc%hme ‘rsebyém%& E8nink Sntipedies.

|nterchangeab h the ternms "protelrn’ and
pes bsrd hargin diaeu éﬁrms "gapipiey innludesall demestic\dogsy Camisiupus

o SRS B RERA RAS, [P
f r agreeusedhersiy, f‘m@tterrﬁn'fbcﬂ*b‘émﬂ@ $LEséd Htél%‘h%hg@ébly with the

am,no, acjd residues of at |east about 8 am no acid

termaR rRIPIINY aRd “peptide” Assh denotes & palymer gemprising tvo pynmre amino
acadse@(?ﬁnéi:%ﬁ%y i)%pﬁ an nas! e R rmébtlr%" lfsaé%edaggé'gm includes

20 am no ac I'n par AT eferr
a signifiodntfeagreentior Segrsenamnterﬁfbmpam stretoh c&fCérﬂmo acid
45, 50, etc,, Such fragmint S may

resififs of A lenSh AP & ATaF aGids. GenetAly Al 47} aRaut 12 amino acids,
typl@@lgl at I@Q§t atﬁ)tﬂ 16 Qﬁ&i&&blﬂg ﬁr‘efér%% gﬂé'leléaét at?outgzq ?ﬁ'n‘?no acids,

endi ng ..
andprrta@@m@alar I&mfaﬁead @m@od(melhttsnat lepst abput 3P epniate amino acids,

0.0, 38145 %8 3 o7 ) AU TV B GRR rior on o
vmuauyemﬂcmtm eI’ beginRirkpateRtiuesf 1, enﬂmet@caﬁd re%ir@ﬁtse g.,
on_the N-term nus o pol peptlde(| , a signal
1555 dptelrD)etenin all Qf%thQ{/@@'%thﬁnd therefore may not

be gtidhafty, 4 BBIybePfle nRAP ik kertain amino acid residues that are

encoded by a gene or by an mRNA. For example, a gene or mRNA molecule may
encode a sequence of amino acid residues on the N-terminus of a polypeptide (i.e.,
a signal sequence) that is cleaved from, and therefore, may not be part of the final
protein.

As used herein an amino acid sequence is 100% "homologous" to a second
amino acid sequence if the two amino acid sequences are identical, and/or differ
only by neutral or conservative substitutions as defined below. Accordingly, an

amino acid sequence is about 80% "homologous" to a second amino acid sequence



As used herein an am no acid sequence is 100%
"honol ogous” to a second am no acid sequence if the
WO Mwsani2ed aci d sequences are identical, and/ opC™usioer/025318
only by neutral or conservati substitutions as
defined bel ow. Accordingly, ah® amino acid sequence is
about 80% "honol ogous” to a second am no aci d sequence
.. WD 2008/ 076255 PCT/US2007/ 025318 -12 if about 80% of
if abgut 8Qis %mhﬂéwacaraln@e%m@rs@ggem@ agcidentioal, apdi@r dliffer only by
ne@_é, $'co H(/aw/e SQJ%gflflﬁl gr conservative substitutions.

unct i ona egui va M no acid resi dues often can

be Bmmtorfatuy @dauiMentramlrﬂ)U&Sd wesibues bitensemush sebstituted for
resulting in a conservative amno acid substitution.

resiiueg Withia the SeAYenes resuling:in 2 canservativie amiae jagd substitution.
SuétVQﬁér'ahBhé ARt n%?hé’?@r‘i’n he Q:Sh?%rvgﬂ{/% N %38{1) herein. For

re amno acld resridues W sequence” can
exam;biet ohetoednoneyarainat acid rasidoes adihth tie Qecmendeaa:an be substituted

It t f t |
by Bt pifiing Aeid of § SR Aoiadly: WhiChamss toa firshonabsauikalent,
reséﬁ"hg% %CéllénY\"aitQiaﬂlohh Su%‘%ﬁfdﬁ BRS f m%{% ahﬁné %bﬁf\kﬁﬂmfthg@eq uence

mbers of thecassto e am no

mab@lec&ﬂj@cted FFrem etlerpmembets ofi thepclaas tq whichotiteoainiro acid belongs.

am no .acj.ds_incl,ud a | euci ne ol eu
For a8 i pomso et fhyityathdlie aing s indlfe alarire, leucine,
|so|§atnheooam% peline ;ﬂf‘ér@ﬁalaﬁlﬂet Wﬂbﬁﬁaﬁrﬁ%b%lbhlﬂﬁ Amino acids
structures are phenyl al ani ne, han, and

containtng af@marth:enanatructumar@phgmulalanm d=yptophani@nd tyrosme The

8] MBI g Ay PRI BS54 8545 rosine

asp@b@gine)ar&wgnnamﬂrn@lST henpbsideely@hgrgém@;a§uoosammoaétﬁds include
at ively charged (acidic) am no acids

arofyig GRNG 2Bg s inaC THe Begalyaly shatsesasidic amino acids include
asp%'rﬁceéé]fi érm\‘;\%l}(}igir{"nc%ld bsu&x Eﬁ&%ﬁgng QVI@BBFSE exﬁjggt;érdgt'éltaffect

nol ecu deferm ne acryla
apparenttmoleicolarsvaighbas detoraiieed by@oﬂyacnylarrﬁm getelestrophoresis, or
. referred conservative substitutions are: Lys for Arg
|so§ﬁ NGiPOM: versa such that a positive charge may be

Walpﬁrﬁttﬁléﬂ% prbferfedf cifderaailie s istingiond ar%u E?s ¥orBArand vice

negative charge may be maintai ned; Ser hr su
vergagichythat @eDOSlm c amed@amermaimelaedaﬁw tgrrAsmanat\yme versa

socht5 3 Bl a2 PRSP b TSk oo -ov

cangseomaintainky; ahdl(}}lhefor Alsﬁrsu&ﬁ that free ™, 88hibeemafitdined. The

threopine; (2) glutanine, ‘oaragln Iutamc aci d, _
amlgﬂ@cggsp%lwlcgn Qﬁ:p@cegggm Ipﬁzgql omnmsnm y]groupﬁjm)prolme alanine,

glycf'i}'ieg's'é'n'ﬁ% ah@thfobHink: R?gg rg}’r?(a)aggﬁd%lgﬂﬁtamlc acid, and aspartic

I sol euci ne, nethiodin
acid; fBanshduneatymrter )qmom’ganne | (4) aystelirad; ¢5l) eaiined ilemine, is¥eucine,

metmog\ti]rl\ ho I) p%enyla ani nget%gsr}gg,sarg:(? ngt%phan.

In a related embodiment, two highly homologous DNA sequences can be
identified by their own homology, or the homology of the amino acids they encode.
Such comparison of the sequences can be performed using standard software
available in sequence data banks. In a particular embodiment two highly
homologous DNA sequences encode amino acid sequences having about 80%
identity, more preferably about 90% identity and even more preferably about 95%

identity. More particularly, two highly homologous amino acid sequences have about



identified by their own honol ogy, or the honol ogy of
the am no acids they encode. Such conparison of the
wGee@amneses can be perforned using standard sof P@EIE2007/025318
avai |l abl e in sequence data ba §§. In a particular
enbodi nent two highly honnlog us DNA sequences encode
am no acid sequences havi ng about 80% identity, nore
preferabl y about 90@6|dent|ty and even nore preferably

80%gantityseyen qareirrgferaplyeahnuit 908 idantijy andevengnose preferably

o m no aci d sequences have about WO
ab%'% Ggggrgg?PCT/ US2007/ 025318 -13 80% identity, even
nor As usetidrexbiny pedteist afd DN A sequeceperaae ddmitecan be
t 95% identity. As used herein

de ?’g{’%@% 9 SBFM%%&H@'F%@@ Mae¥eetor Vaemmmﬁr@@iiy prailable from
Ac&ﬁ%e(r u gﬁt&iﬁ' IVI%S?Q@?%@}%&%HG%@ I%%Y%Eﬁon\(ﬁm with the alignment

y aval Accel rys
defatil pacamstars sandiddfauiepaiansdtats for ideytity .t Seeneld, Th@mpson etal,.

19§, PERAGS Rabe 2207 660 oSG eely oBiBiadable for Dos,
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downl oadabl e Maci nt osh and Uni
Institugen Taeg:reswmgwnloaé |lElSﬂ$)ﬂumd 81 I'attmﬂwwmebcac uk/clustalw/.

Thad 39 Bk LB BB IS EariaTeo berised o fptEimBe seauence
smmumyl PhG thE Sgmersr mogéﬁ@db%uu%%iah@t&%t erm ne
quence simlarity using the same or anal ogous

def%uP?'YB% gptide’rar a Anuglgicyanid majece" isoa moleeuwlelosimprising

nuSAAEhERHE e ndPA © 50K LN A IABRG cven
synﬂMucalaNAesamempst Thé itermiNare a&oamlmémplatéd g@ éﬁlﬁgl?ﬁégg nucleic
eic acid np
acid fefifes AL 15y B Ny iR 167 GrRRAAN b2se ANARGsSr BNACRR] RNA.
an dl'l'%\'ﬁfes-gﬁ?|%ﬂﬁ8ﬁtpr1)ﬁ33§trfu€|?eu9EE’\%QHQt I’é*ﬁér*ogié: tc?ﬁhgléotlde

that hybridize to nucleotid sequences
sequsprep eoceding the TiSid prcusmstoﬂtheemesem mxﬁentmri e#xcnuelsudacud

[ d ot her | ei c, aci d
mofgBLECH  Bybikizabigt e bASRIET nugid AR RISt SER TR AeNA.
gerdintigIBNA 6eRNaJ wHaa @inglé etraHged férmi of the'RL@6i¢! e?‘cn@ Bhblecule can
anneal to the other nucleic acid nol ecul e under th

anngahicoiie Ather pueigic 2dd snejeculecinstardbe e@pmmaemndtsms of
e 0888 ik 355 AR 56k o WG gy
Clokiaghdrlabatatoryt Mayusk, 8Ssedifion,(Col8r8prirey HarsrLdbdratory Press, Cold
Sortgakistd (PRHL hi'gnost Tm e g S0%or mam de, 5X
g{:ikﬁéﬁ%ﬁmd@ﬁ&&'Wbﬁ@ﬁa‘ﬁﬁnr&ﬁr\‘dﬁtfo‘?& dHdspdha th'Re MK T, e.9.,
50% formamide, 5X or 6XSSC. Hybridization requires that the two nucleic acids
contain complementary sequences, although depending on the stringency of the
hybridization, mismatches between bases are possible. The appropriate stringency
for hybridizing nucleic acids depends on the length of the nucleic acids and the
degree of complementation, variables well known in the art. The greater the degree
of similarity or homology between two nucleotide sequences, the greater the value of
Tm for hybrids of nucleic acids having those sequences. The relative stability
(corresponding to higher Ty,) of nucleic acid hybridizations decreases in the following
order: RNA:RNA, DNA:RNA, DNA:DNA. For hybrids of greater than 100 nucleotides



contai n conpl ementary sequences, although dependi ng on
the stringency of the hybridization, m snmatches
wheisoansbases are possi ble. The appropri ate sPCT/N§MATY25318
for hybridizing nucleic acids gepends on the |l ength of
the nucleic acids and the bree of conpl enent ati on,
vari ables well known in the art. The greater t he
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cal cul atlng Tm erive
SanBrefetablyaadniRiesrl lengtibloe alhydriditaiie myclefc haidds @t trast about

12 %afg\é? 'd?:%{fﬁo%gb} e'ﬁ%rré% g{)lpaﬁpqlbmﬁz&?@l)l? eoﬁ%?sb oe:rv%nomxre preferably

the lamgthds adidaa0 apblin2g rﬁﬁkle@i’tudeﬁ“&rﬂ& I'rfosi‘?:'ré*l“ératbly %t least about 36
ol i gonucl eoti des, the position of m smatches’ becone

nuqlmt@est P& m@mf ic gmpadireent g terof "stardaid Igscbmh:tamtn ehnditions”

L SO TN ——
embddirient s¥ringert eohdiions meass T £i655C Jor bAAHybMadtion and

th nucl eoti des; even nore preferably the Iength is at
wag %’td'ﬂ%%tVGQQeﬁl)’&)eotl des; and nost preferably at

| eagt pRACYL; daé% bl o?%s's hﬂeﬁcégﬁ%éibﬁgS%ﬁ%@?g&otein or

theterm sta r|d|za|on con
pepltldealsTaTﬁNA Sé@em&jwhiich iszesmscabdd tandnsasiateet infoa polypeptide in
i ment stringent

it
vitr GBIt VvBUHEBIRGeS R e CoBlEo i ARREOPRIFH PLBIBLa lpments.
anarhe\Bsindaies &f tABScoding BEGldncd Jre cﬁat@hlﬁln Q%tart codon at

sequence" or a "sequence encodlng a particu
the §rtﬁrmnhus>and @etpansiation stap @?@m@tcﬁherﬁ:eemmunub Ascodmg sequence

canFE0RELHUS BRImHERLR) Bl ekl euRlRERC BN oot
mRNpp igepobirit ONAgahataces ﬁbﬁ'ﬁ@mtaigotTdT@e .§owammARNYDNACand even

odi ng sequence are determned by a start codon at
syn dgN AsaquUsHses My transcEptomiaratnaticspsearncewillkurually be

Iocaﬁ%?%lelfdrﬁhté:%dt'@ ggggggcéequence can include, but is

aryoti c sequences, cDNA from

euRQppmtbly linhéNNengommaﬁhﬂgemeneotelenﬁérﬂmwherem the
eukar [ and _even synthet

comBents e e85 aFSACTHI RN R FSIcnpoeTohalEleAIdunciion. Thus,
con gt iy K 2oy 48,004 8 St e
exprassiar of theecodingrpeaeence. sihedeantral ledements nesd hguibe doatiguous
wﬂh‘ﬁe c%d"t’negr fe, éd‘é&c%e 'so |8§5 %ls tﬁg)r/] ‘t:unc?lon tothrect the expression thereof.
Thus, for example, intervening untranslated yet transcribed sequences can be
present between a promoter and the coding sequence and the promoter can still be
considered "operably linked" to the coding sequence. |

A "heterologous nucleotide sequence" as used herein is a nucleotide
sequence that is added to a nucleotide sequence of the present invention by
recombinant methods to form a nucleic acid that is not naturally formed in nature.

Such nucleic acids can encode fusion (e.g., chimeric) proteins. Thus the



control elenments operably linked to a codi ng sequence

are capable of effecting the expression of the coding
wee@amness The control el enents need not be coPCT/JNOT025318

with the coding sequence, so Hgng as they function to

di rect the expression thereof.”” Thus, for exanple,

i nterveni ng untransl ated yet transcrlbed sequences can

be present between a pronoter and the codi ng sequence
hetgrelogous pueigptide searesee canigacode rpapﬂéeeandlmmratﬁuys that contain

rehlilobandiEr SRR AOnBRRCIN Fnobier SR RS
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tides and/or proteins that contain regul ator .
detieling,p ritclantig saysnsea the sresantimvantien. Sk bRterologous nucleotide

seq@l@n@@'dﬁ%@orﬁ?ﬁse HSF\%’O‘B'WE?% %sﬁﬂ&lhﬁ%&i@gﬂﬁﬂ%ﬂ ﬁt%% 1 [egulatory

encode a protein or pep func S as
sitesf pehwneters agdtthe likeot ei n or peptlde encoded by the
nu | eot vention

S fi5ee RErsia e BBl usion Bledn Sal LUSER paRTIceY e used
mteﬁ\a@ériye"ablyeﬁﬁ@@n%mpatsge'chi%@ﬁcobﬂﬂé’i% a‘?x'dl%re&ﬂm%‘?c peptides" and

equence can function as a neans of detecting
fUS'ﬁ?OclfLiGllnl Reteiasfoentidest A fusion esetein comprisesat Ieast a portion of a

n.conpri.se
car} 1SRN B B by AP BT BTRtRB ot ateast
portiegof ahother psotelrs .. f @ MOhashikn T SLPEprotiA, aﬁ’é/oﬁéémpnses a
rein the terns "fusion protein" and "fusion

"Q?'eatg%eptwqm%marﬁ@@&enygw Badions £ she éﬁﬂ'ﬁ‘@rTgLP protein, e.g.,
epitdpes! eﬂh%? 8t %%t&%’ll?%%?ﬁr iﬁeé)djég@rft-seﬂﬂentlgp&ld%? in pﬂé Eifine TSLP

protelns pept i usl on ern co
polymuede@r a rfmonfpe@tldeaxﬁ itere aﬂfﬁh@ apldorcemduersfthaheonsnsts of amino

acif R URs e Toh tocen S8y PAEF % cainihed inanbentideninkage).

In pT@‘eFfeﬂ@h@b@umékﬂéVtﬁ’é pBRTBM(§ PEtha ca‘?ﬁP@TBEP' 18] _Iéiﬁ &)§ WMhctional,

or nobre nonconti guous portl ons of the cani ne
e. gpr@amsnts antigenicitypi Fugiens proteins ¢can atso compnise &ynarken protein, or

o oA 7 BRLRE A B 8 LS
Exangsles uemW)fm‘td/ooa;ﬁtlgémcw ofacanNeTSLP 6l BFtnblorsaent

and 1Q1-105 of SEQID NGO 2 conbined in a peptid
inventigRa gdye non-gapines $L8cse&veaae&§an§et&ralrwoptncgntmy-@rrmmal to

theEQﬁm@afSlﬂﬂsegbgn ogotein is functional, e.g., retains

ts antigenicrty. u3|on proteins can al so conprise a
méy teeonpindreti DINAamolezupe eheovding Rafusiaindsrotein idfiethe present

invein igln or%r;(a%wn eoéa gcr)rlnfr.Jln(s:,gtzalI sogqu(e%'c% encaodﬁ\LgAaGt Itegsi a%%?tlon of a
non-canine TSLP protein joined in-frame to the canine TSLP coding sequence, and
further can encode a cleavage site for a specific protease, e.g., thrombin or Factor
Xa, preferably at or close to the juncture between the canine TSLP sequence and
the non-canine TSLP sequence. In a specific embodiment, the fusion protein is
expressed in a prokaryotic cell. Such a fusion protein can be used to isolate the
canine TSLP of the present invention, through the use of an affinity column that is

specific for the protein and/or a tag fused to the canine TSLP (see Examples below).



Exanpl es bel ow) and/or antigenicity of a canine TSLP

protein of the present invention. The non-canine TSLP
waewaen2es can be am no- or carboxy-term nal tBCT/UBE07/025318

cani ne TSLP sequences. A reconbi nant DNA nol ecul e

encodi ng a fusion protein of -10re present invention,

for exanple, can conprise a sequence encodi ng at | east

a portion of a non-canine TSLP protein joined
The putifiedreaninet hSLE sfor examlle, maylitngn beqetzased feord the fusion protein

further can ncode cl eavage for a specific
thrytiy BELuSE s §BROERMre fad aeavdne ﬂf%ﬁe%aﬁyaatbeen
refér¥ed tdsBove® the juncture between the cani ne TSLP

sequence and the non-canine TSLP sequence. In a

s peli've@oETo deplivationtvestartiis amepliconeisnch @s a@plaserdedrus, phage,

or Pl YRR BEONA SHGRoR ¥ oROAEA B Bt soas o

brirignalesutithe replivationiofithe attaehed ségrri@‘rft' MHeVtefdl 4180 ifd\ades a
speC|f|c for the protein and/or a tag fused to the

repligan Hatngledes the ingarRaratedyen aiigcheddobidosgamentef interest.

USSR P B A iR, vios
wrusbspb@henbpha@e mfegaaqabtd PA fragmenty, e daditthen véh@naeamat may

facij{ats it o e Ao FgSinicdbe aanome aé abost. Plasmids are
the%@ﬁ'ﬂo@nm&hf#&e%@r bnﬁ'écl‘iﬂﬁé? \%ct&% it ng%@r’i ES{uvalent

DNA segnent ‘may be atta i ncor por at e
fungtiaman Buattareles beepmecknown inthe art ae sadbble feegsethierein. [See,

N N R M —

Elsédet, N.Y. tdrad R@dﬂgb@z ep el (bds ), Wectory SNSLARY éWMHIé%u/ar Cloning
ni cr obi al pl asm ds, viruses vi ruses, bacteriophage,

Veqtorsaafidh | 594’ d/99901088 Rutterswasthy Bosten, MAHi ¢l es t hat
"HanérﬁShldft[?IlR e'rf&hgg{gatﬁscmv&@t c]}s h&}rﬂHé é_‘i’rrggqtg% it 8 vector is

t he genone t he |"asm
easiyp armmﬂnphshmﬁwheottbe tetmini of bothttherDNACGI thet Vstitors€dmpBrise

u l.ent &qﬁncgl gn and that are_or becone known
compatBik restriclign.sitas (1 s cABROL RS dRBeelt fnay kaaecegsayy to modify
the PérHViﬁﬂ &f tAk VA, ar@/mélﬁoﬁ/ﬁyﬁﬁje%tmﬁ H@QR%@%’@% %H%NA

and Suppl enent s El seviter uez
ovemarms genarsted byeastriction m&mumqasﬁ cll!a'ak/age lt@prddune bignt ends, or

to am%bgrtﬁgggﬂ'{ Thes t%\ﬁﬁ% @18 ﬂngfﬁt l%ﬁ{re&@'@é’ﬂ&h@n appropriate

DNA poRrheraisel fAltd?thtl\ibl efdsited SitesaRa |b\é 0Bl 8eby i
V\/nerl?the termni of both the DNA a%d t'ﬁg vect or & y ligating

nuclegtigeissguepegs Hinksre qrie the temini. sPuek linkerstmay coammse specific
ohg?ﬁu(ﬂ%ﬁ@ea%% %@i’c\?gg QF&% %Bé%ﬁé’q Eé;sqﬁéZcrp 58t ReioR Sites can
alsosherngenesatedtistedghitide use of the polymerase chain reaction (PCR). See,
e.g., Saiki et al., Science 239:487 (1988). The cleaved vector and the DNA
fragments may also be modified, if required, by homopolymeric tailing.
Recombinant expression vectors used in this invention are typically self-
replicating DNA or RNA constructs comprising nucleic acids encoding a canine
TSLP protein of the present invention and/or an antigenic fragment thereof, usually
operably linked to suitable genetic control elements that are capable of regulating
expression of the nucleic acids in compatible host cells. Genetic control elements

may include a prokaryotic promoter system or a eukaryotic promoter expression



over hangs generated by restriction endonucl ease

cl eavage to produce blunt ends, or to achieve the
weams/oresult by filling in the single-strandedP€PURINT/025318

with an appropriate DNA polyperase. Alternatively,

desired sites may be produced, "e.g., by ligating

nucl eoti de sequences (linkers) onto the termni. Such

l'inkers may conprise specific oligonucleotide
condend syaless, anthtypirgllyriecludeia tsansasiptionat promater,can optional operator

to GRS RASREU BB i BB R eBal el e tever o
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protei n of tt}zbg esent . invention and/or an antigenic
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regul atin expression o e nuc
conbdhodticelihésa cellthat cdbtaies| or isaapable of eomtairing,ramd

i_ncl.ude a prokaryoti ronpter system or, a eukaryotic
eXPETING 1 EXAIRIRIACIBICARE iptectls. PaReTUE IR ERe manently.
A cell ha$§ DRehOCtransfirRiBd" HYexogeinedt IDNA VeI Suéh exogenous DNA has

transcriptional pronoter, "an optional operator
beegntroduced inside the egll memnlraniepExogenousiBNA mayi @mmay not be

. . e th vel of NA expressi on, a

eI 1E0 7 R ol S DB e encine of e
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transl ati on. Expression vectors may also contain an

on 3 £RIsAMAl elypeNt fuch s A alasanid oWith lespesticopukasyotic cells, a stably
tran%{ﬁ}nHéaaEéil is’ﬂ?&mﬁﬁhgl}ﬁﬁgxphgﬁoug BNA $8%!becoihd %@%@%?ed into the

ucl ei c aci ds enco rnventi vé - can ne
chrgmoseine smthat fitds irtrerited byudaughterarelisrthiouyt chirehiosdsné n

o TSRS SH Y ol offhe BoEaphmsel 1o

estaligh RIS YrtdoneyIcEMPASEP BF art%byu?étﬁ)rﬁ&ﬁ fa@st&gg%% containing

either transiently or permanently. A cel
the exegerdus BBHN. by exogenous DNA when such exogenous DNA

L rREE S R B A3 Beb e Sl LR FSamioms. o0, £ con
and(B: asubitiis! IBuklairyttes Indlind® establshe® T8sudbMtirekidIQine’ iR animal

% nome of the «cell. In prokaryotes and yeasts, for
cell 06 nopBaEYRAEATHARIIDNR FeifSeet ¢rllsnaad hirds, and amammalian
; InS e Weky lasmd. Wth respect to
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whPrbkaryetie hogbrectsr Bjétehasinbkaer®@widé egrigtyast vedtdrs féemany

. chromosone so that it is |nherited by daughter cells
dlffelrﬁl'l]t(ﬁ%ﬁil%.fhr Yeplossior ampﬁfylng SNA mclud% pBRg22 or many of its

derivatives, or the pET42b(+) expression vector (Novagen).

Prokaryotic expression control sequences typically used include promoters,
including those derived from the B-lactamase and lactose promoter systems [Chang
et al., Nature, 198:1056 (1977)], e.g., pUC-series, the tryptophan (trp) promoter
system [Goeddel et al., Nucleic Acids Res. 8:4057 (1980)), e.g., (pBR322-trp), the
lambda P|. promoter system [Shimatake et al., Nature, 292:128 (1981 )1, lambda-pP

or pR promoters (pOTS), arabinose-inducible promoters (/nVitrogen), the tac



replication. This stability is denonstrated by the
ability of the eukaryotic cell to establish cell

WO 20we®7@65 cl ones conpri sed of a popul ati on of Peyk10e7/025318
cells containing the exogenox§ DNA. Prokaryotes
i nclude both gram negative and positive organisms,
e.g., E coli and B. subtilis. Eukaryotes incl ude
established tissue culture cell |ines from ani nal

proxestes [De Soer ¢f ahoRremivall. iAaad Schi VSAL99:128 h‘él&l;;i)] Ipp promoter
(th BiNvser @8 ditivBRg BB GRS pfia BRe ) yurdg s ather

expmssnudwe@tmdnnvanir@twaf cMﬁﬂil@b&uéﬁéeéfﬁrsb ar@iknoWreit the art and
Vectors for_ anplifying DNA include pBR322 or
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Vecloos A Garveycdf MolauuvareC,{odegaveatm andTheliralgées; € 988, Buttersworth,
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BO%ngé’]eéO%%éﬁnguE: szplgese tﬁe tryptgphan (trp)
pr Oﬁehéﬁcalgié"q]hﬁ)ﬁlér@w&'s tStthéée a?bw‘dﬁi%'t& cﬁ‘%gﬁll SGﬁlch can be
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usqst @miher peokaryates Shisamnag beetsedlto .exgaess the POPP [8teins of the

nbda- pP or pR pronoters (pQOrs),
pre%%iﬁ?’%gté&?ndum EI e pronoters (InVitrogen), the tac WD
2008é485t6 255 welT Hs\sigRer éQQérgéﬁc tnsé@e Eﬁ@u‘?@t(ﬁﬂ sldre Eontemplated
et al., Proc. Natl. Acad Ci 292:128 (1983)

as hogts mm r@pon(oum@tmrﬂdg@tmregé theanvmtme canine TRLE protein, and/or
of a?vtd:'- ors m?aaléﬁ%gﬂg%g con a%ﬁeﬁégﬁéﬂ%%%gae@'ﬁ? gAlthough any

higheroswkaryotidiissuet cuitute calldinearight bealded, Mohidinglifsedt B&ulovirus
al sqo, Brosius et al "Expressi on Vect or s Enpl oyi ng

eXPYSSRI SYSers. mammaliag cplls e Ruetesad. pligRstasmationiar transfection
an p'a@Hﬁén Bpeulie BB Ahvé %@éo)neT%/ ?&Jtﬂ'@proée%@é ¥x&hples of useful

' ectl ar O oning Vectors and
cellpimesdnclude Hel a @jlst &hingge hamster 2valy C@H@mwﬂllmes baby rat

o FRHRAEC IR i RebREE (AEPERR) Rt ol B2 0 -11), Maain
darblg 8dvine IGdms f@mDBh@ c'éﬁbﬂ\/léﬁﬁi-g'aﬂ%eémha%drﬁ)ﬁm cell lines,
e

invention. Yeasts, as well as er eukaryot 258l
VerelﬂeﬂlgfléEKe?%cglﬂ nes gpd rapnlaniCOSY celhlinemst s for the

SLah REIRL S Lol e I S 3 i g o

replfamlgneatmombtémaSmr&:lMtidmmlltwlon/ﬁlfehﬂm splide sifed{iE§enomic DNA
aryotic, ti ue culture cell line m ght be used,
is “?%‘b BRAYAIeY torb%amam 3 fransesplianstorgynatips; sites, These vectors

alsc{?giﬁﬁsiffy c"t‘ﬂ\t&ﬁ'é SelBEfo b8hE'dr &inpliFcaliSh YelB! 'QUkadle expression
vectors may be plasmlds viruses, or retroviruses carrying promoters derived, e.g.,
from such sources as adenovirus, SV40, parvoviruses, vaccinia virus, or

cytomegalovirus. Representative examples of suitable expression vectors include

pCR®3.1, PCDNA1, pCD [Okayama et al., Mol. Cell Biol. 5:1136 (1985)], pMC1neo
Poly-A [Thomas et al., Cell 51:503 (1987)], pUC19, pREPS8, pSVSPORT and
derivatives thereof, and baculovirus vectors, such as pAC 373 or pAC 610.

Once expressed, the inventive canine TSLP can be purified according to
standard procedures of the art, including ammonium sulfate precipitation, affinity

columns, column chromatography, and the like (see, generally, R. Scopes, PROTEIN




and propagati on of such cells have becone a routine
procedure. Exanples of useful cell lines include HelLa
w@edBs7628hi nese hanster ovary (CHO cell |inespChak3n07/025318
rat kidney (BRK) cell lines, insect cell lines (e.g.
SF9), bird cell lines (e.qg. -1 1), Madin- darby
bovi ne ki dney (MDBK) cells, Madin-Darby canine ki dney
Verq cells, HEK-293 cell lines and

MDCK) ¢ | i nes,
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are By eHBRT bk Bise TorapRhaRanY pianad sroine,T SLEI Riatnia.

r
F&ﬂgsg?adiftov gghﬁééildrﬂér'elWSH Elﬁgﬁﬁ %Cﬂ'ﬁ ??6 R 85)TH&QNE_ULC|6|C acids

cannke pupited by r{rwaﬁatsoretcmomatmph&lulﬂaee(utrmg'a)t]qn and other

B B BRUPES ot IR B, SRRl vorus

mettvoﬂsensaedmgt dthoay Brmithtien, %@bﬁ%t%@s@%@l BRcBEphbies, isoelectric
accordin standard procedures of e art,
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phar maceut i cal uses. Purification can be part

seqUenh@ungmdepce&halmpefo@ﬂtallyfbmdmtdlaﬁ enlqgagy Féucﬁ 49FPAG® and
rotein shou

GS Ly Thelphivatmifa caftnen b auribes fonsalcuge (xeate of the host cel by
chrdﬂ'Hétd‘gréé‘W BH ol aﬁﬁgrebgﬁf%gg%l ﬁﬁ&%ﬁﬁ; Poﬂﬂgrr?éﬂv'e %Ianodies, or

anti Ody col umm ecep tor CO
binding fragments thereof, Freduesd againsbthe mlygepﬁucwban yberus‘emb

eT rotein. Methods for purification are
punﬁgﬁ 'fﬁﬁ%ﬁ t% the art. For exanple, nucleic acids can
be Tinerddivenst 4nd slefrbRdivilolsudily BB LREI6§iBHy com mpatible buffer, of
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a type (uppd fer aresenationeo blralggmbammes cand vl tpﬁualm approyimate a
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phyé’n@fdgg 4l I%%ngggﬁl\}ge@ifl H%‘Jﬁﬁ tgg'hsg eg]témh hégglaeewqr%l pH, typically
betiesruabogt 5 BRUA,0, mederefutablyastso UL, Oﬂ@onﬁé bt&adibRE) one or more
detdsagaieym He, a0l packs A GO 6oRIeRaBsE abeye.g.. CHS (cholestery!
henfidddcitdte PBr BRMAPS (3-[3 cholamidopropyl) dimethylammoni- o]-1-propane
sulfonate), or a low enough concentration as to avoid significant disruption of
structural or physiological properties of the protein. In other instances, a harsh
detergent may be used to effect significant denaturation.

Alternatively, functional heterologous proteins from E. coli or other bacteria
can be isolated from inclusion bodies by means of solubilization using strong

denaturants, and subsequent refolding. Art-known denaturants include, simply by



countercurrent distribution. For some purposes, it is
preferable to produce the polypeptide in a
WO e@dfi2zaant systemin which the protein contaP@BUSIW07/025318
addi tional sequence tag that facilitates
purification, such as, but notMinited to, a
pol yhi stidine sequence or a sequence that
specifically binds to an anti body, such as FLAGr) and
wa;@@fexaﬂmlmwrgz{aepoﬁaﬂieiwathibhmnaje guanddire HClo(hGuHCU) eotassium

ol 35 i S Bl B B ol i
emptlyelsl §ed@ing Rigedt, ¥lgf rfﬂﬁﬂ%%ﬁt 6 hea8Blt 8 s ESREentration,

agai nst the olypeptlde can be used as purification
undesajealine conditions, \eegt about pHebt Optipnally anothensediiding agent,

BRI BRI G ezrf%npomrégcomyqq i Sl when

DTUssiahployed ths Ic@ﬂbenﬁatucmwéﬁgésogirﬁa eszambwtfrom about
Usuallﬁthe solvent will have a neu ra p typically
SO g ke éRokbBd M BXTd . 1@urlagdheﬁemlmnwMtamssNelehnown in the

nhon-
Oné @xeh&ﬁa@rmbucimgmwﬁwds rat ey Tors SHIBES @ ®4 f3anidine, 2 mM EDTA,

and % DT oRBbetytheienough concent r Pgﬁpgget o avod
Si %éﬁéﬁ?&forﬁ?sﬁkfﬂﬁ%ll?%c%m §ﬁé@hg |Ltr'1§'§ g@% C<§\‘lthe

properties o tern n ot
denmluradgmd reda.;cekiepm&ad into afdfelding byffied, irc #ve presence of an oxidizing

o RS AL Rk, e s
allowsfortfrett @IbIMINY iMSAEBY PirtHsS SFoYeXBapR, qudatlon and refolding can

sol ubi | i zation using strong denat urants, an
be pigyidas by low sidleeulagweight thnbmgmﬁetmreﬁuceduam cwddl,zed form, as

des%hHBb Yn @é&(%@gg 29g%4 2136?;%3% Eﬁgﬁéﬁg g%% g%dllﬁcgorm 184 by

refe(réﬁi:e-lﬁel‘ém and aspécially asdmeenbe@w:zumrma/o@ ﬁa and
conbi nat i ons of these. Preferably,

Re@ugtp@da éym@a g@@eﬁomgheyed by gm:tgmb(ﬁ g6 1pQ fg[gﬁlgf tlge p}enatured
andar%ggjte% ‘i)'ﬂ%tre?ﬁ I8 a re@gﬁ{gnot . O déé?é’?’ﬁbl% ?Id?nd;buffer is: Tris

t1onal cl ng
HCI QOththHtOoﬂ) 45 M EDTAsNaQbDo‘VMj G&SGhﬁmmng@ ®M Arginine.

G368 ARl iR gilithions by vay of exanple. from
abotHe si2€ M trucHHRUSS tﬂeﬁ;dl%ﬁ'fn Yl %eﬁEPally be ina

solubilization step, as i's W nown
substantially, gtabde statewignd bsualherethin a deB@tplaethBtaterTluie palwneetlde may

ve 4 0Ecfhad it 5P RO o3 T & el SR 26 % e
solubilty Nbrddsdcititedivag iids or delergBatsat uration is

typi cally acconplished by dllutlon (e.g., 100-fold) of
t h§ubstant|ally pure, e.g., in a protein context, typically means that the protein is

art 3 FEURGAP 308yl o e dliiSo sARREIE B Rt B8 S bonds.

free from other contaminating proteins, nucleic acids, or other biologicals derived
from the original source organism. Purity may be assayed by standard methods,
typically by weight, and will ordinarily be at least about 40% pure, generally at least
about 50% pure, often at least about 60% pure, typically at least about 80% pure,
preferably at least about 90% pure, and in most preferred embodiments, at least
about 95% pure. Carriers or excipients will often be added. Purity can be evaluated

by chromatography, gel electrophoresis, immunoassay, composition analysis,



denatured and reduced protein into a refol ding buffer,

in the presence of an oxidizing agent. Any suitable
waedosknash oxi di zi ng agent can be enpl oyed, prpUT/U8m07/025318

that it allows for correct ?Lol ding in good vyields.

For exanpl e, oxidation and refolding can be provided

by | ow nol ecul ar wei ght thiol reagents in reduced and
~oxidized form as described in Saxena, et al., 1970,
biolggieH assay ayldgathsommmqkncpwam the atte From a fuictiosataspect, an

o8 ey B L AR S Gy separatea

fromii dther aratértalg, incllidihg prebursdr ddlﬁnélmlﬂlb%m%/or mature canine
duced protein into a refol ding buffer. One exenplary

Tskéfnfptﬂ'%gsoo@fﬁ febeicgpable of eligitingian immuneHespoose Hmtrisispecific for
the%gme ﬁdggpcfgmi%lm GSSG 551 ng/L, 0.5 M Arginine. GSSG
1 ze

t he oxi form of glutathione. The size and

st rSolubrh_day of atplotypeptideeptfratpnehiodépbrgizngsen the &svitdhment and the
oL 42h et RS S bl dmperre
ele&ﬂr%@té)éﬁ\ﬂforﬁﬁém%%'éﬁﬁ dlecuIgHER SraBRIrtES ijﬁﬁiﬁﬁ/%epude and

., to confer solubility, or assoclated
nature akthersplvend, Typibalyrthe dempepatueg abwhich the polypeptieiens used

arBR3EH) bR I L el 3R 8P S han abou

18°at hesr diaghegticplipodes| m@otenﬁfé?atdré vilp usaambe %BHDPPoom
organism Purity may be assayed by standard nethods,

tempghaltise Oy WAFMRE, @tmlesgﬁtamnq denatration temperature ehsomponents in

o8 3B NS o LALLM SBOAORYE By

termiemamnéi,(l‘yqnqcaﬂyeaboo’rm %mablm%t(elgeaamomwc 90 % dBy)@hough under
preferred enbodi nents, at |east, about 95%

corfiy itUadins B ISEIPERLI K G FPIEFA o7 QNSRS (A QHUPY in vir.
PUrAd Vis€@ReRsin SN& LAY %t?&‘u&ﬁé@%‘iﬁ’Qquﬁéf dntgf‘é gamc% protein

el ectrophoresi s, inmunoa ositio
is azfmmnemaapm‘mejsz{nﬁ:mdjlgme frégmbntsl thgt am méssiay as little as a

t h th F a.functional
sindl@ 3ufih0 e F T il Tethebbin i in eiedic v o
specligallyietdclifg witHoae amtigéh ¢eEsYitions ARAEANIE &f tﬁé ﬁmnune system,
ot her materials, including precursor canine TSL

suchas 2 {nagogiobuin (astibath)es T sl antigen eaeptero l%w example, an
s Rl £ A H5ER SN ETANISR 1 gmegt o e
canptd VSEBtthdelscﬂnt@ea@ﬂ&GucM fragntehts pead tiot benselfammifogenic, i.e.,
capgbley eRlicitid 46 imeupSopied WIRRY! & caperasalang as they can be
use@'tS ﬁén%?é’t@%r?é‘ﬂﬁﬂd?ﬁﬁﬁrlhe G Bﬁ}ge, te d&ﬂrﬂ%gg%t}ng the fragment to a

characteristics of ‘the polype

carrigsl meleculeTippiroaiunjzatione Preiprably, iosvesder vdm ahtigdrtic fragment of the
pregentyﬁ\?eo ttfoq\elsilr%muno(iljommant for antibody and/or T cell receptor recognition.

In a particular embodiment an antigenic fragment of the canine TSLP contains
between 5 and 150 amino acid residues. In one particular embodiment the antigenic
fragment of the canine TSLP contains greater than 120 amino acid residues. In
another embodiment an antigenic fragment of the canine TSLP contains between 10
and 120 amino acid residues. In still another embodiment an antigenic fragment of

the canine TSLP contains between 20 and 100 amino acid residues. In yet another



ranges from about 4C to about 65C. Usually the
tenperature is greater than about 18 C For

waelr@gnoess ¢ pur poses, the tenperature will usuedT/¥Siwe7/025318
about room tenperature or wagjrer, but |ess than the
denaturation tenperature of conponents in the assay.
For therapeutic purposes the tenperature wll usual Iy

emplaigient st SRRERRE 1aBmentBefie rénR thke fortauns fefveen 25 and 75

amiot @d iresigutde tenperature may be raised or | owered in
situ or in vitro. As used herein the term"antigenic

f r ayr@ntigenis fragypeat Qfdha qaaing ?ESLErCEpT be @btamed from a

bt T T B AP S ATER froon
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capabl e of = specifi cal %_ interacting with an antigen
B

pfOF%&!dbjwd'QBéFpﬁr@f M@lae SHP ianaregmest thareok thiough repombinant

exch UG0S B39} D95 Bincf o BPLOSER, TR hapice

synthedid©ie present i nventl on is a fragnent of the canine
TSLP that is antigenic. Such fragments need not be
itsel f i munogenic, i.e., VaepeBe of eliciti ng an

Lg“ﬁf}ggic Pienfbh '?QHﬁerapr‘b@[gfé&e\?a[ccﬁ&é t‘ﬁ%gl_r%ﬁfo ) o?ﬁ efféltive

to generate an anti el n
amauintef a:BS]_E’garotmg of thee bremym mvemoa oc@or nesrenanitigemicefragments
r.abl wever, an anti

for i i
therert MG elpES o Mec bl Eratfiarbleln &1 orinan Btaseian seh fragments.
ForfeXanifé] #edmin 8P plofefh bn&ﬁﬁ?ﬂa‘g% r‘it@%@féo‘f' éi]bt‘héé‘th%se

particul ar embodi ment an anti geni c ragnent
enugagrated slableod below, caetbnelenofpoaamdnam any peoteiri-ar peptide-

i C enbodi nent the anti
confyiibielfccind cRbdfiar, ‘S vaRRRE e asitiinie J5 kSgwn to the
art and sanasutddd A6 KeEsssatily inaleleh edr @dﬁhgﬂbnbﬁys@lbglcally compatlble

antigeni¢c fragnment of the cani ne TSLP contains t

buffers agd galine apfithe likei as weliaseRarmaceyttically agesntable adJuvants
such Ha8A Péﬂ@%ﬁl%&g%”ﬁy agment of the canine TSLP

cont ai ns bet ween 100 am no acid residues. In
y etTheneaduine ¥@NPOSEIOA t&2b5e BAPIGERDD/iINASIAG endaaenous anti-

TSLE AR thGeR it f.eaR s chifit s TR 16 aRh 6.¢- o8 erdes o fat clinica
s:gr@rﬁf' #8ieasé bRl ePihat 'i?réé%%h@ﬁe?@%ﬁe %Wrﬁ@g@lféh@hg)‘?Gl'SLP

froma reconbinant source, froma protein |
actiyityoim & ganingl subjrat c dternativety, cmgh coohmutloalthelgawlttea waccine of

f b bt a
e BN g B 850, LSS BRI i ncier
identiflifg cahine T8EBNBRYL, d4danemd in éfﬁéétll@trfo? RIQHAhG & Hnines that

expreSS| on, or alternatlvely it can be generated de
overexpressT gLt LP. t hrough peptide synthesis.

Peptides of TSLP such as those disclosed in Table 2 below, and variants
thereof, can be used as immungens, either individually or in various combinations.
Such peptides can be optionally linked to each other and/or to larger proteins known
as carriers, either through chemical or recombinant DNA techniques. The carriers -
act to enhance peptide recognition by host animals as a target of the immune
response and increase the immunogenicity of TSLP peptides. Several carriers are
known in the art, and include tetanus toxoid or the non-toxic C fragment from tetanus
toxin, diphteria toxoid, PhoP protein, keyhole limpet hemocyanin (KLH), beta



Vacci nes The present invention further provides

vacci nes that include an effective anount of a TSLP
w@e@serasdHf the present invention, one or norePCT/US2007/025318

antigenic fragments thereof ,pr conbinations of the

full-length protein and one or nore of such fragnments.

For exanple, a canine TSLP protein and/or fragnments

galedsE&se, StrmioRie Jem B A iyris & Bralbindromabiesaurus. F protein
froQUEPAd BisferMBELViAGs ?ﬁ&’%gﬁtﬂéti%gbarﬁé#%"bdéﬂ% f?‘ﬁ)se r1proguced by

COﬂpOSItIOhS are we , art and
polmenzatlmoébmml wniversalde] cebepiapesl e,

t.i bl buf f d d the
P S L piRes LSRR itatinedsns Ghabe apisilee M5af Those s Table 2,
andvigiams theYeBORIGind knOWn GO Shaf Piat EVSILLRE SttFSutes such as surface

conposi tion can be enpl oyed for inducing endogenous
accgasipilityr i1 thearativeotiB el pratein dwdrnphuﬂutg @tomicamobiity and
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be de:wtee!gads@d omthdir rediivitp WithviydlyclbRalforaRBhdEohdPamBodies that
Al ternativel or in conjunction therewith, a vaccine
reagk with patiye Jérﬁ Proteiastanshespesialivthose antibadies that aie capable of

ne B EPELTSL S REARET SO S IR SRR, B

prepamdwfwntthatsequeacex disetosetithéteirPemiplaldrsg sfandakd peptiie synthesis
hose ?I osed in Table_2 bel ow, and variants

teC*e'PFé?%?"d@a g3tV £an bedragments ablaipgd fram tacgmpbingnt or

nat@fal TSLPaBlo@iA. conbi nations. Such peptides can be
optionalTy Tinked to each other and/or to I|arger

pr dtharmadentioally accepiablesadiuvaits lofthe brasegh iroestionahay be

ob Rl TR Ao 5 RO R T SR S St

recérmbieint 8buides, aﬁlmjﬁ%e EHRSTARANAE sptekietcare Ekdnples of chemical |
I nmunogeni Ci ty of TSLP K& ptides. Several carriers are

comaiadsiypedras a¢wvaat$dnp leu Bt e pEelUimitesktsi alustinumecompounds,

e BB 45 5 A RR 88 % 055, o s, L gy
stln‘méatmgmbrﬁﬂmewGﬂémlﬁ’ﬁ’éhtif‘sﬁmé?élggll\i}ﬁl}&ilng Bat n%t limited to vitamin E,
-1 virus, prote

vitafiia & SaERLET v andtEE Biga 4nd Fiirh (sanomis) Exdiingts complete
adjuvand, Sp@ﬂﬂeﬁé’ ot I|<9 abRY érb85SinRed Qvn?ﬁpél?_& Py?rélﬂéfsegr &Viny!

pOl nerizati on known unlversa ep|
glycvsLas gd@undesmestgadenmk Qﬁma@@@s 9., maaommgm and a

bl yacl ant s t her eof

nitp SRS el PR F2f i\ APRIRIE ARl AU et e 'S Sold under
the fratémaek Eanasigend). | AliitioRal é‘ﬁarﬁéfe‘s\fﬁ abihAnks, dh8t Sometimes have

hydrophilicity, atomc nobility a
beenreferred to specifically as immune stlmulants include, bacterial and fungal cell
wall components (e.g., lipopolysaccarides, lipoproteins, glycoproteins,
muramylpeptides, beta-1,3/1,6-glucans), various complex carbohydrates derived
from plants (e.g., glycans, acemannan), various proteins and peptides derived from
animals (e.g., hormones, cytokines, co-stimulatory factors), and novel nucleic acids
derived from viruses and other sources (e.g., double stranded RNA, CpG). In
addition, any number of combinations of the aforementioned substances may
provide an adjuvant effect, and therefore, can form an adjuvant of the present

invention.



antigenicity. Epitopes frompeptides listed in Table

2, and variants thereof can also be selected based on
WO b@sn7a26act i vity with pol ycl onal or nonocl onaPCT/US2007/025318

anti bodies that react with ng{ive TSLP proteins and

especi ally those anti bodi es that are capabl e of

neutral i zi ng TSLP bi oactivity. Such antigens can

ude synt he epti des prepared fromthe sequences

di SHioYadtiRes of fesasey inyeBiiah davibp aMminsiarsh HYcameroute

r

inclL B MR S iR, SabcBhoud oAby iRETERbRS injection,
intrathemnal dejettion,| dral admaystabtien, dofranvasal adaiinistratipn esrmchtombinations

in\fenti on may be obtained fromany of a nunber of

rces including fromnatural sources, reconbinant

sources, and/or be chemcally synthesized, etc.

Exanpl es of chenical conpounds used as adjuvants

i ncl ude, but are not |ini Asdikroglies uni num conpounds,

bol i zabl e and naon- net i zabl.e oils, blaoc
ol TePlESERL Entliof Akl TrsUeas AVl Akt mrasioop! (mAb)
antibbt R that §¢9@blfﬁéll§/rmhé td tHe Invéintide RHAINROTSLPHré®sh.t As used
vitamn E, vitamn A selenium and vitam n B12), and

herei, thexteranismiibady” rerﬁer@dﬁoarsIrer@#ppglo@uha@ndwrffagments thereof. A

ey SRESrhlg AhYhoGioRGld ORGSR o G, HoH pBRGBlseRY!
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ed m cron size oil droplets in water enulsio

gen@§ Ecluaﬁéh%éﬁep@damb da, kipha. SAEHERK E’fm@qsg@ﬁ@np)mu ‘constant
regitRddrednak Iaé@{r%smg/lf'l?é%f%ﬁmrﬁrgléﬁlﬂﬁw ViR @ﬁ@ﬁ‘@\éﬁes An

bee refer red to spe Ically as™ nmune st nu
antibndy vwd antibadiesacabrdingl td trregmveobblh alsea¢hcaropassiantitsody

fragérﬁ?%‘gbir%i gﬁﬁé"ﬁ’ Bmﬁ%rbdeﬁmtﬁg‘g%géﬁgpe Fv, Fab, and F(ab')o,
engﬁ'\e'ﬂr%cé %’r@é’%ﬁgﬁf bm%ﬁ?\rg(&lé?elﬁg g?'gg’i*&%ﬁge%gr g;(%s Natl. Acad. Sci.

rom ) ans

U.SVAr, |86u58m<5888r(3Qaa)iam}ﬂinddelSalded/e’mb fzmzamzeamss&
tokl nes, co-stimulatory factors

'ncogﬂe%%%@ggr%ﬁﬁzﬁte sBr@derefd).iaswel aérh'f\wnpﬁ%@ rw.bed antibodies
(e. gOtLrﬁ{za%HéﬁiSSet(a?nger o? l?rnbo?t ??nﬁ(@(@‘)f%g@@a, géherally, Hood et

tion, any nu I nat'i ons
al., khowuactagyi, Biee\wmlmbﬁt’éncﬁmi emx19{34)3\hlam>vaandd.jameaﬂmtlbod|es A

Lanfai86 waRlG), o0 S 3805 ShRbnEcIHAEE S0 Heskiler and

HoodR Nathe, B23¢ 1 5e% @f986|)1&alpé19&ﬁi%h arewﬁ&srbefhtaa)by%ference herein.
adni ni st er ed by any route including: Intranuscular

i njFecEexample.asruraprodysed dfasa ainimalsi lmmwea@@y the inventive

canlfy &t & Brateit s S iRad Meifbi fitartsd band dirggty. or the 166

fractionieanald sejsaratdiefi@@fthe serum using standard methods, such as

plasmaphoresis or adsorption chromatography with IgG-specific adsorbents, such as
immobilized Protein A or Protein G. Alternatively, monoclonal antibodies can be
prepared, and optionally, antigen binding fragments or recombinant binding proteins
derived from such mAbs. Such MADs or fragments thereof can optionally be
humanized, or caninized by art-known methods or straightforward modifications
thereof, respectively.

As used herein, an “epitope-specific” canine TSLP antibody is an antibody

that is raised against a fragment of canine TSLP that comprises an epitope



Anti bodi es The present invention also includes

pol ycl onal and nonocl onal (mAb) anti bodi es that
wa@p@siofé2éal |y bind to the inventive cani ne TSLRCT/US2007/025318

protein. As used herein, the gern1 ‘anti body" refers

to an i munogl obul i n and/ or f%agnents t hereof. A

naturally occurring i nmunogl obulin consists of one or

nor.e pol ypepti des substantlally encoded by
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engi neered sin ing proteins
canme ASLP antimdyNata mvoabnaBantlbody S. A, 85, 5879 5883

S S Sy S St d e 2 AL proteinof
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al., Eur. J. |nmuno 17, 105 (19 genera
the fugian of andmmontatizingtelyline Bathj & Briympkoeyte thadl pemﬁuces the desired

antlkéggéll)ﬁ\lte@%tb%gbﬁ%ﬁ: anerbtcﬁ%ﬂtngl‘%%%afsg‘;?n% f,lg;gg)n %né/l antibody-
prodt:mihgrbelllllﬁés@ad bd-aesd, &gt Nﬁr@lly-ﬁ%ﬁ;ce@irér@sféﬁﬁ&@dn [@ééah et al.,

ar e |ncorporated by reference herein.
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Mosiafrednmmlgpmtairenbtﬁse)myblmna e:ell ines ang enifoged ds a matter of
hods, such aam)ﬁl asmaphoresi s or adsorption

Congﬂ?@ﬁﬁ?@&da@fﬂ}'a | gG speci fic adsorbents, such as
| mnhici s BF Bb%u'ﬂng éHtleHng%Hug’n? Ncﬁ'\ﬁﬁ&yt& !0 mammals

nonocl onal anti bodi e§ can
injeetedi withh Antigenmareyeell knawin gGEne@Hynpsrlpherabbk»mm lpaphocytes

(PP LSRR FioBhe3t iR ioin s Ay S anigsor Bt node cells
are u8ad fione Aobyhurhan kiemaBhsoilfcey. AtHodt Ghtrﬁé’lr M@ﬁj@cted with
nodi fjcations thereof, respectively. used hereln,

repegied gosagpe of fhapuritied antiger (enan salls aoejyensutuaed in vitro), and
e GETAEE ortty 6dARABR B9 R B el Worore ey

are ﬁéWdSﬁ&be?/fOﬁBﬁl/ﬁth thebintaottalizing gel fiee O ITethihRyUds foRfusion are
five acid sequences SEQ I D NGO 30

alsoy '? in fhe 3% %menﬁa m\fwgé@e calewitha@ fusing
agehpsuéﬁ,asa&qyéth Fenefdﬂlécher bi nds a protein having the

am no acid seq ence of SEQ ID NO 2, and/or a
Hybridomas are selected by standard procedures, such as HAT

(hypoxanthine-aminopterin-thymidine) selection. Those secreting the desired
antibody are selected using standard immunoassays, such as Western blotting,
ELISA (enzyme-linked immunosorbent assay), RIA (radioimmunoassay) or the like.
Antibodies are récovered from the medium using standard protein purification
techniques (Tijssen, Practice and Theory of Enzyme Immunoassays (Elsevier,
Amsterdam, 1985)].

Many references are available to provide guidance in applying the above
techniques [Kohler et al., Hybridoma Techniques (Cold Spring Harbor Laboratory,



protein having the am no acid sequence of SEQ I D NO
2, excluding the 28 amno acid residue signal
waeegaeness In a particul ar enbodi nent, the PCT/US2007/025318
epi tope-specific canine TSLP, anti body is a nonocl onal
anti body. Hybri domas produci "mAbs that selectively
bind the canine TSLP protein of the invention are
produced by well-known techni ques. Usually, the
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Applicatipns (CBQ Brass, Beacafraton1 586 Y 982)] managianal egtibedies can also

be RidERe it Waliholhr et Try SRS, TBwEne J-ayse. et .

Scrénw246f1l295f(1989/PEWafd SN WNafurel 341 cg44r(qggg)]nyel oma
cell lines are enployed as a matter of conveni ence

an&@Mdl%thu&@rodmﬁeﬁ,nwaaté@rp@iyc&naépn manoclonal, can be used,

o3 RRIRYAPMELER L RIGE S5 BT ol s o
purify d'ce:icdarylnp ITG];R pmte(d:lﬁijtﬁhnmneaﬁﬁﬂv dh‘romeldg?aphy human
or i ar or. s

nph node cells are
f sn% 'ﬁﬁ ‘P%ﬂ‘rﬂ%l Sj-? EEQE?'@e%a“ alsp bex usad, wnlabeled or
Iabézléd'tﬂ1 sftﬁﬁ dVYntho CBEAhE HalRSRIFH no%@@afé‘gd éét%gt or quantify

ant i unan cells are sensitized I n Vi
camﬂmTShPmrbteus ﬂ'daerpartleular tabhpd nsedivell dlaped@szpoadhe type of

R T e R T A,
radl'ém BiRh Jo12Pf 185 O ane @ fﬁﬁré@éént‘féﬁé’l@ édbﬁ a¢flablescein and

i n general, i nvol ve m xi ng the cell s wth a

its qeugf.aﬁges dhedamingandals drsivatives. dansylapd smbelfisrontinas

T NI e e R "

enzy&msesuagg as ihﬁrwsdrsdmbemtdﬁsedal\yglﬁm @hbg?hﬁdsé slys@zyme and
st an i munpass such as Western blotting,
gluggs S&pE‘QHEK}‘?F@ ‘fqa#mgé%g‘?’i‘ﬁ‘ﬁ.ﬁﬁosor bent assay), RIA

(1 qtHeLARRBHARES E5Y be%g{g@& with§uch ABEI kﬁ&/vﬁrn’?ethods For

recovered fromt um usi ng standard prote
examplé fé¢asgpling ragené&hmm aesalcﬂéh)jdmenarbladanude:e cbmdleTlhImH,ymldates,

f . En El d 85)1].
sucfipinapsy Bist REILEST BRGatheind s lkeqDpu Deganhoedthe
antiBodiexivith fllisre8bONE chbRfIbMiAESSert m@nﬁgm@tlaaéls The general

Hybri doma Techni ques (Col d Sprin or Laborator

metvmwwﬂ\@ﬂa@weﬂ:knmooihe@m aredessibedorlg. . unoassay:
A P{ég@é@@g@é{ 3887 naRTELNE Nhd8miE PSS 1A ETHIRARSAEE. Such
immunoassays could be carried out, for example, on fractions obtained during
purification of the receptors.

The antibodies of the present invention can also be used to identify particular
cDNA clones expressing canine TSLP protein in expression cloning systems.
Neutralizing antibodies specific for the ligand-binding site of a receptor can also be
used as antagonists (inhibitors) to block or downregulate canine TSLP protein
function. Such neutralizing antibodies readily can be identified through routine

experimentation.



Anst erdam 1985); Canpbel |, Mnocl onal Anti body

Technol ogy (El sevier, Ansterdam 1984); Hurrell,
woRmwsor@anl Hybri doma Anti bodi es: Techni ques apPdI/us2007/025318

Applications (CRC Press, Boca J,R’aton, FL, 1982)].

Monocl onal anti bodi es can al §% " be produced using

vveI | -known phage library systerrB [ See, e.g., Huse, et

Sci ence _246; 12_;% 1989); Wward, et al. Nature
341A9tﬁ9°(‘195189>f]°anm b |R!§tetlrha§tlwtyo@mba aogpaished using

corFsE RSP TBBIEL ) BB i s s

Fc kﬁ(am)p medifodagmentair Definitibas ofisuole fraghiers eanibe fband as
affini chronmmat.o [ i es ainst th

hy. Antib
desclfendrereinBble . af &t KiPBe Tharinakny Lionadaiie New York, 1982);
Parhabe | Ghapér 94 apop/el, gt W’Hﬁﬁmo%ﬁe{ﬁ‘ﬁ A Ed %ﬁgkwell Scientific

[ nmunoassays to detect or quant | ¢ani ne

Publisbess, rﬁvamb. 1286)i dineausd abélgeueeailom of ardmmhyofragments has also

beqrlSetofiect g, ERB GRS (Ty4Eh, Fradioaand Thers: abenme
/mmUﬁbaafay&RElseb?&lAn%tbﬂfﬂn 11685, 'FWr?@ﬁ%Hfs qjkﬁgfﬂn?an et al.,

fluorescein and its derivat

B'Oﬁh%lmﬁt@ 1&1130(1983); Sharey it ahdBiosbemistre 614691 (1976); Ehrlich et

al. §'S R NG 185 0295 Anf BBl Pl it es (Augitgrestiargreaves,
U. Stﬂaﬁemtadbsmwergzs)d Methods Ked inaRingvesBhiner®. F\ HEGFLNEs based

e- 6- phosphat e dehydr ogenase. The anti bodi es
°”'§'&9W % f Qa@léaem%( ﬁngd@ht Pla%'@t/\@r lecrRaiPN AeGUedces imave further
beeﬁ%ri%edceé&" by“ﬂdﬁé@t Z(HP@ l’égte% RN 334),and by Plackthun

carbodiimd ates, ~ succ
[BicgT echnalogy et Sod9pAY nitermdtivélg, thlek(e:amatye blemiellytsynthesized by
stari)cfﬁ' the t| bodi es with fluorescent, chen | um nescent
g abels The gener al met hods i nvol ved are

V\E|‘Ifhek;|5h@§€nt ihvbhﬁoﬁra!s@é‘ﬁ’ccﬁfhﬁaéié‘écéhtpﬁﬁo&/g cgezrgdﬂcg?jles both

| mmunoassay: A Practical Guide, 1987
polysienaland rreeaglonah whichoare:ptasiuced. ushig the ahmcmdassmtyad

S AR T LT A —

struantreboﬂttteshgéndéwe present invention can al so be used
| q ntl art| cu cDNA cl ones expressing cani ne
lﬁﬂ EPgt nefaied, %@‘S”thcél'"é‘ﬁl mgmals ernon-canine hybridoma

syst%‘?rtﬂ Ean bét:&galg'ﬁé Qﬂag\?%récpﬁpbnfde? t6 9énc§e}elhemosubst§rétéallg¥

gand- bi ndi n a receptor can also
nonantl@@mivm@ injectedintocapirntes, begtheymaydvecaginiztide The process of

modifHdE RSty Bedk T pRGITA Bureiies ddnss Simunegenic for
therai@etid aemimstration m\@@i%éQﬁ@%ﬁl?ﬁhyﬁgg%yeﬂ%ésssv&; pursued

and has been described in a number of publications [e.g. Antibody Engineering: A

practical Guide. Carl A.K. Borrebaeck ed. W.H. Freeman and Company, 1992;

Reichman, L. et al., "Reshaping human antibodies for therapy", Nature 332: 323-327
(1988)). Alternatively, monoclonal antibodies from non-canine mammals, e.g., mouse
monoclonal antibodies, are chimerized with canine antibodies or sequences thereof
so as to achieve antibodies which are seen to the recipient host as less
immunogenic than standard murine monoclonal antibodies. See e.g., U.S. Pat. No.
5,593,861, "Dog-Mouse Heterohybridoma and Gene Fragment Coding for Constant
Region of Canine Immunoglobulins”, which is incorporated herein by reference.



Ant agoni sm of canine TSLP protein activity can be

acconpl i shed using conplete anti body nol ecul es, or
wowrlsAHkaemwn anti gen bi ndi ng fragrrents such as PabpS20pT025318

F(ab)2, and Fv fragnents. }Sgntl ons of such

fragnents can be found as cri bed herei nabove, or

e.g., in Klein, Immunol ogy (John WI ey New Yor k,

1982) Par ham Chapter 14, in
rRstdition. sWa§semmem gpd Qagrracl&@ne@c&&169 £1977)] determined

the %bg%&:‘?& § qq &{ & %hje%?able—r P@egﬁg F‘Bgthg%%gﬁmg Igﬂll 9&% @ canine

ant as a ge2e
lgAfl'refaylymtrtasn [ﬂhesesworke‘?s furtheredetomminedahg amﬁlnErm)jdreequence of the

sa El sevj er, terdam 1985) ]
kamwg“@?gﬁﬁg' y%rﬁraﬁm@@ sf\ agsesrRBANs 9995@2 lmwvochem 15: 303

(19§%ﬁ C%EéPPn,Bt(EfBS. ; MZ?Q?{?)%WO&}I mg&%%@%]]igglgfggébse the

corwieteawunmablﬁ saegjuenekead dmrdnemmwehhingr'@\gaet al. Jv8t. Immunology

imrghivainibay 24 23020 seR i Shelycade)SGrA drgRe chain
cDNAIN fbaf béﬁh@ IQGQA(q\“éfaoore o a?r&é#ﬁsédﬂédﬁ%"s m‘@“et al., supra,

describ U. S.  Patent
furtnerediescg@@ P@Rda liff ajmwmcaﬁlae@/pmhnBN@gybmmwha

oAb b s SRy BRI oors o ruman

momsefqm i ard BOvine @GNNSR Ve Kiahl, 8t 8L YOI Ruitblicateh .
ycl onal and nonocl onal, which are produced

2000011 R40BReBuRheT L Se pisaberath. 49604 ans inposeriachby reference
t e
her Sl PR B oy R B g retcdte Hfibbglel
non- cani ne manmal s or non-cani ne hybri doma systens
an optionall e ] I [ [ r them
cubst ant | ar 1y STATRINGSE e CaNINE TsL R BN
A. FifialAftenip®. . they may be caninized. The process of
modi fyi ng a monocl onal ~ ant i body froman aninmal to

r erldnerinitial Bﬁemntm‘mm@élfy canioe TSURwepe based on sequence

oL &f B8 el B PS8R L BB B8 e

Chimmpahgée ahdRiv 2T SDPcDIRAGeqhehtdd %t@@r@r@ﬁém&ed /from BLAT
practical CGuide. Carl A K Borrebaeck ed. WH. Freenman

(pu@mmg@pta@m Univassibhabalifornia; Santa Crye)s Rdnpgnzee TSLP is
100%{%@;'?5& s T LPHARNino M HER SRPerd S RABLLS TSLP has

ernatively, rmno
oven@ﬂ‘%/d:lammotegyamhtmhﬂman YSLP@RsE51 it @llfféi'ent) in the mature
ant i 'godl es, B chinerized with cani ne i bodi es or
protepy, [daweves, tae Byman gnd donumAn SRR .%.pé@t%ae% cDNA

seq@éfcesCaie ﬁlghytﬁwr ¥ NP %Lb%ﬁgbﬂ%g‘)%@'rﬁ:man and

t han st and e nonocl onal anti bodi es )
mouseSI SR cDN seqoeBesSs 8s6ly, cdrﬁpgsd\/ba%’cehcbim&rgw)mmhmaas not allow

clorg IR SRR cY 55 5P RS TS bizarion Betuash dhasenspecies.
Furtbgri6feS iR Rat TSLP sequence showed 39/121 changes in amino acid residue
sequence of the mature protein as compared to mouse TSLP indicating that even
between closely related murine species the TSLP sequences have diverged
significantly. , |

Unfortunately, as disclosed herein, the canine TSLP sequence also proved to
be divergent from all of the disperate murine and the similar primate sequences.

Therefore, obtaining canine TSLP through low stringency cross-species hybridization



WD 2008/ 076255 PCT/ US2007/ 025318 -28 In addition,
Wasser man and Capra, [Biochem 16: 3160 (1977)]
waledsHoni2zeed the am no acid sequence of the vaPCHDE®07/025318
regi ons of both a canine |IgM g@d a canine |gA heavy
chain. These workers further determ ned the am no acid
sequence of the kappa light chain froma canine |IgA
q% sserm pra, | mmunochem 15: 303 (1978)].
pr Fg ulcdaﬁised{%merfr ARigBRd in en altesnptitomigne out the

carqhé Q"Sﬁfoh &ogqm& é‘d ?F{/I-'\n?frgfé%ssgﬁgﬁé}ﬁﬁg He Rutah! Afuse, rat

hai n.
andl mnnkepa!elqubngg irformagen (2Rt idediifydvesea 8ingle'Bhnd that

cani ne I hain cDNA and four canine 1gGA
COTEERARe g r?aﬁ‘?’lﬂngghgsequences Tang et al., supra,
furt her describe PCR anplification of a canine spleen

cDNA |ibrary with a degenerate oligonucl eotide priner
B. &udapssful isofatiore of GaninekSLR@Gemes of hunman, nouse,

PR B AR 23 o (cered
frorﬁﬁNh@@%n@ﬁ% SRSIQURYR]URACHY; h@écﬁi 8V&iRbIOES fHé‘ibubnc by the

describe in detail one procéss for caninizi
Uningrsity afiGaiifennia, bﬁmteﬁruzm_mnahumarrmsmq@nmued to the

e e d e L SRR TS L B RIebeh s o

sigrificamtrezguencé hointsledy MwrendemtifiedVBURR iftlaPs&aidA _§See "hits" 1-6,
se(q u_?nces with the Rat, Chinpanzee and Rhesus

belowhaTbei seALerCeTweraeplected el sec a%ﬁugmsrto extepdiand
ass A o a8E ot qEpEt cf e Bahing TSP o8l mar

TSLP at the amino acid | evel, vvhereas Rhesus TSLP has

Hitaover 90% honol ogy with human TSLP (12/ 151 resi due
different) in the mature protein. However, the human

Scéfd= o B”m@r EXBE&t J’&}bEbg)r otein and cDI\lA sequences
o o/ 1N
B L Cl R

y CO e 43%

honol ogy, which does not allow cloni ng t hrough | ow
Quernyt g ng’é’ﬁé éﬁﬂ"@gg@é@%‘gp'@@FWBFEKGKWPMUISKMTWGTKSEHES@

dendet
03381, ﬁ“ﬁang@e%@.@f B r%%WKaia“”%éaﬁY&ﬁaveﬁa Tt

tei n as rrpar ed to nmouse TSLP indicating
SE({{E@L}‘@V {ﬁ Posel y related nmurine species the
SEQ@FN@eg%,n EQH3QWQQIQEPMNO§0§&2@9Q>aht@qnls familiaris
ctg 1986686149946, wheledlandoe stotgunesequenice losngthe TR

sequence al so proved to be divergent fromall of the
di sperate nmurine and the simlar primte sequences.

Hit 2:

Score = 59.7 bits (143), Expect = 3e-08
Identities = 30/42 (71%), Positives = 33/42 (78%)
Frame = -1

Query: 117 QINATQAMKKRRKRKVTTNKCLEQVSQLOGLWRRENRPLLKQ 158 (SEQ ID NO: 104)
QIN TQA KKR+KR VITNKC EQV +L GLWRRF+R  KQ

Sbjct: 588 QINNTQAKKKRKKRGVITNKCREQVAHLIGLWRRFSRIS*kQ 463 (SEQ ID NO: 105)

SEQ ID NO: 104 human TSLP
SEQ ID NO: 105 >gi | 36314527|gbJAACN010674832.1 Canis familiaris
ctg19866851282529, whole genome shotgun sequence Length = 963



Theref ore, obtaining canine TSLP through | ow

stringency cross-species hybridization WO 2008/ 076255
WEANBIB2807/ 025318 -29 proved unsuccessful . | PdPE82007/025318

primers designed in an attenpéoto cl one out the

cani ne TSLP orthol og in nested”PCR strategies

enpl oyi ng the human, nouse, rat and nonkey sequence
information failed to identify even a single band that
H't&)rresponded to canine TSLP. B. Successful Isolation

of Canine TSLP CGene Searching the then avail abl e
Scase eTd .0 bits 87 eExpmub i+ 8.006t abase (derived from whol e
|dgretitizse= 2G0T % ) ROItDIgRT: 2 6396 | able to the
Framel £ c2by the University of California, Santa Cruz)

with the human TSLP sequence led to the partial
ouelrglent i Ligabiene0bcaX Mkviaahthada Qkr6aRIdIR TS5P. (SEQ ID NO: 106)

Briefly, several ctist s+ofa signaf ce@ant sequence
sbiBONBED OyR MErTR R BetHschisRehdchv bl S chdvahdk $8ar C[SESE® NO: 107)

"hits" 1-6, below). Their sequences were collected

nd used as queries to extend and assenble a parti al

SEQ WX NQ5H06 3 ABd JP t he canine TSLP gene. Hit 1
SEQ-IH) NQ: 1617, 5>@|36442848)gb|AALNR1 108820688l || Gants famikaris
ctg3886R8 5§ R233pPudiolé genome3shidigurt 8&8liencadsergth SSB7( 1%

Query: 7

LYVLSVS- FRKI FI LQLVGLVLTYDFTNCDFEKI KAAYLSTI SKDLI TYMSGTK
Hit4TEF 63 L + SVS FRKI F+LQLVGLVLTY+F +CDFEKI+ Y | + L

YMGF Sbjct: 26
Scbré EEIYBRKI(8Y), @xXyelcyETO/0Y DCDFEKI RAKYQEVI YQALEKYMDGVS
|ddritifies E995/32KA604), Nositiv@s = 2mrnedshP SEQ | D NO 103,
Red@iPPramd =Cani s fam liaris ctgl 9866851299046, whol e

genonme shot gun sequence Length = 1007 Hit 2: Score =
oueBf. §7 brdcsadihdBiramdRAGkwcEc 38 ldentities =8Bt NE: 108)
% , Posicci vesE =a83/ 42 +(WBeg++7&v ame = -1 Query: 117
sb3 €J: NVBQANKERRIERKNVIGHNKC S It Shllo@is WREFNRPLLKQ 13§ ECSISING? 109)
NO 104) QN TQA KKR+KR VTITNKC EQV +L GLWRRF+R KQ
lct; 588 NNTQAKKKRKKRGVTTLI KCREQVAHLI GLVWRRFSRI S™ KQ
SE‘EQL@ "(‘@E(?OﬁD yman dSLP SEQ | D NO. 104 human TSLP SEQ I D
SERAD NOs 108i>9il36831043IgbihAENON0366223 30 . Gardakamiliaris
ctg 14668541084 147, whole genome shotgun sequence Length = 1369

Hit 5

Score = 42.0 bits (97), Expect = 0.006
Identities = 21/44 (47%), Positives = 27/44 (61%)
Reading Frame = -2

Query: 76 LTEIQSLTFNPTAGCASLAKEMFAMKTKAALAIWCPGYSETQIN 119 (SEQ ID NO: 110)
L I+ LT + GCAS A+E FA T BALA CPGY+  ++
Sbjct:369 LARIERLTLHRIRGCASGAREAFAEGTVAALAAECPGYAAAPVS 238 (SEQ ID NO: 111)

(SEQ ID NO: 110 : human TSLP
SEQ ID NO: x111 >gi|36211043|gbJAACN010354273.1| Canis familiaris
ctg19866851087147, whole genome shotgun sequence Length = 1369

Hit 6

Score = 38.9 bits (89), Expect = 0.047
Identities = 15/32 (46%), Positives = 22/32 (68%)
Frame = +1



ct g19866851282529, whol e genone shot gun sequence
Length = 963 WD 2008/ 076255 PCT/ US2007/ 025318 - 30-
woRa0887636Dre = 42.0 bits (97), Expect = 0.006 PCT/US2007/025318
Identities = 21/44 (47%, Posélt ives = 27/44 (61 9%
Frame = -2 Query: 76 =
LTEI QSLTFNPTAGCASLAKEMFAMKTKAALAI WCPGYSETQ N 119 ( SEQ
IDNO 106) L I+ LT + GCAS A+E FA T AALA CPGY+ ++
Que8hj c&7: TAEYSLAKEMFAMKTKAALAIWCPGYSETQI 118 (SEQ ID NO: 112)
LARI ERE FEHRPRESCASGAREARKEGTVARL AAECPGYAAAPVS 238 SEQN
Sbi¢tDd NGO TERI7ICAKBREELQWECNGYWCEGGQTChuAtn TSLP SEQ | (9 0O: 113)
107 >gil 364428131gbl AACN011084208.1 1 Canis famliaris
ct 19866851499233 whol e genone shot gun sequence
SEQJRNR: 1137buman TSLBcore = 38.9 bits (89), Expect =
SEQ.IBUNQO: ddat +9il 38214 oggmmma@mmmu@ams tanfiaris
ctg 1838485 1REIdhiigwhpkngenome sRodgyn séquenc Length = 1369
TAGCASLAKEMFAMKTKAALAI WCPGYSETQ 118 (SEQ I D NO. 108)
T K chidpatisorlof tNiERECtdRttaloseristrubtdd sequence with human,
TPGCA CAKEAAAL GAECAL SVWWCPGWAQTQV 273 (SEQ I D NGO 1092)
moglgg rgf, @nd nogse ﬂ%dq@psggtg thenggnseneed intron/exon borders and

o3 AR AR, b o STl s a ar o

the Loangteﬁolﬂmdlagsa)f TSLP. 5PScR) pamerémeﬁe ksubsed@&)tly degignéd based on
006 ldent,iti es = 479 Positives = 27/ 44 )
thls(cgg%verh@gg Ysg FtPaﬁ’pr tb @,lg lyg sggments of the gene. Two partial

ovekléﬁk@é'—c-igﬁ\?s-r &@F@%b@fﬁé@%ﬂ%ﬁ%@%ﬁ &Cﬁ Cé&gn ihatetivated

110) L I+ LT +
peripbiecal:besd macmmmmsmmmmmts to

o B TSP AR bR A el Eoncn
towhads theds’ioy 3’ @hlé%@&ﬂ%&%&égsfulﬂhlqbwwéﬂ REPath/ROIGliAAs of

sequence Length = 13
database searches using ' the extended sequence information from these clones on

the canine whole genome shotgun sequence data (Id. University of California Santa
Cruz) combined with manual assembly of the raw DNA sequence from this library led
to the electronic assembly of the full length canine TSLP cDNA. A physical clone of
this cDNA sequence was then synthesized using a DNA synthesizer, in vitro.

In conclusion, using current and state of the art molecular cloning techniques
it was not possible to derive the canine TSLP sequence directly from the human,
mouse, rat or monkey sequences. Only sophisticated iterative database searches
using assembled human, mouse, rat and NHP TSLP genes, with use of intron/exon
boundary assignments and sequence identity on genomic databases, combined with
molecular PCR cloning techniques, led to identification of the gene encoding canine
TSLP.

Once obtained, the canine TSLP showed 58/132 changes compared to the
amino acid sequence of the mature human TSLP protein (61% identity) and 83/129
changes compared to the amino acid sequence of the mature mouse TSLP protein
(33% identity) (see below).



Ht 6 Score = 38.9 bits (89), Expect = 0.047

Identities = 15/32 (46%, Positives = 22/32 (68%
woe@sm762551 WO 2008/ 076255 PCT/ US2007/ 025318 PQGI/US2007/025318

Query: 87 TAGCASLAKEMFAMKT \l WCPGYSETQ 118 (SEQ ID

NO 112) T GC AKE A+ AL++ F++TQ+ Sbjct: 178

TPGCGE CAKEAAAL GWFCALSVWCPGMNAQTQV 273 (SEQ I D NO 113)

SEQ ID NO _112: hunman TSLP SEQ I D NO 113: .

>gi | 362110%&%&&9%% esﬁlﬁ_ﬂﬁﬁéﬂ'_&ﬂté

ct g1986685108714 ANGAIUIE : qutroteauenc Length

= 1369 A conparison of this eI ectronical y constructed

sequence wi th human, nonkey, rat, and nouse TSLP
TSRnGRdGamie tarmkigrishonser ved i nt tengthon 180r ¢t st4n)d

substanti al sequence identity, leading to the

i ge t' j ion of this sequenc ar f .t ani ne
TS%’?’rﬁ Hul ) TSLP. PCR prl ners %eﬁé Hs)ubgég Qﬁtl 453

i,covery and used to anmplify

Sc{gﬁe m SSi ng seg);o@)r(*Rs of gI@Cgene Two parti al
Identiteed 2851 139 (6196} Positivesobti 9 a9 (Feogpubl e nested PCR

froma canine activated peripheral bl ood nononucl ear

cells (PBMC) cDNA |ibrary. Additional attenpts to
QuetynCOV erkIFmLelvL T @b apes K Sl oA ey yNTR 84 28 BB @Afepp 60

try' ngRl@I@»,]?dﬁt/@I,r\‘ngﬁ%ql{%gﬁ&?e 4 ovar gs ‘N]g'ré'rmpd <3 C+§rl>ds

spsder e not successful . However, iterative roun
JCa‘at %nba‘é"e‘FéLeQérY%LH’éEYDEEIf‘i‘?@E‘iIH@Yéi’EIéﬁ%‘éa"’%a‘fféﬁ%m’scsmﬂ 60
informati on fromthese clones on the cani ne whole
genome shot gun sequence data (1d. University of
QuexGal §1f GILAR BERBARR RGCAIcHZYAFERETRANALE CoE AR A PRRHRIKK B&ERIVET Vi 20

Of thee ayy BNA S%H@QQE FfAr Wﬂl‘ ek Pr afy T&?QKEI%EP\HEG

-l ctronic a;eAGg%( f ul Ienth cani ne
] Dr\ﬁ RIBIETCAT %%é%?‘”“ﬁ%”& %8&1%%K%§Wﬁeﬁ°
synt hesi zed using a DNA synthesizer, in vitro.
oncl.u rent and sta r
Queﬁ%l g%:l ﬁlléc‘r&g%\f%%dr?fgmt%g%hﬁl ques it {/\%Ea N‘tgo@s ble to
deri veNiich@VCalniGPP@RlT&P sequence directly fromthe
b3 AUNBA, o IRWSErockidkr@ 1 IPNKEY Sequees
55 sophi sl\{KlCcat echQFterFa[?{ve dat abase searc e? ug% ng
assenbl ed human, nouse, rat and NHP TSLP genes, with
assi gnnents and sequence
SEd?ﬁl@n’?ét ;?%n%ﬁﬁc?%mﬁgﬂgggé?s conmbi ned with

SEQuDN0O! &t 5:PERNcawTSLEP t echni ques, led to
identification of the gene encoding canine TSLP.

Sequence Comparison Between Canis familiaris
and Murine TSLP Mature Protein

TSLP_CF Length 141 (1..141)

TSLP_M Length 136 (1..136)

Score = 72.0 bits (175), Expect = 7e-12
Identities = 46/138 (33%), Positives = 67/138 (48%), Gaps = 8/138 (5%)

Query: 1 RKIFVLQ-LVGLVLTYNFIDCDFEKIRWKYQEVIYQALEKYMDGTRSTEFSHPVYCANPP 59
R +F+LQ LV + LTYNF +C+F I Y +I+ L + G + + C + P
Sbjct: 1 RSLFILQVLVRMGLTYNFSNCNFTSITKIYCNIIFHDLTGDLKGAKFEQIED- - -
CESKP 57



Once obtai ned, the canine TSLP showed 58/ 132 changes
conpared to the am no acid sequence of the mature
whewoann76eSE P protein (61 %identity) and 83/ 129pCTs20gT625318
conpared to the am no acid se?%yence of the mature
nmouse TSLP protein (33%identity) (see below). WO
2008/ 076255 PCT/ US2007/ 025318 -32 Sequence Conpari son
Between Canis famliaris and Human TSLP Mat ure
Protein TSLP CF (Canis famliaris) Length 141 (1
Query:] §9 ) DCIPRIFRLILHRIRGRARJARERAGETY AA LB ECPEYAARE BQJTOAKEKRIFKRGVT 119
167 bite ¢423rL+ Ex@est = rb er 4AL | desaii ti es = 854439

1%, .
Sbj%&l BF/QVLa&%ﬁ%{lﬁ%ﬁﬁfcmé9Ly§§%%\§<%%?%@%%ﬁ$@ﬂ“ﬁﬁ EsHPvY

CANPPD 60 RKIF+LQLVAVLTY+F +CDFEKI+ Y | + L YM

Quekyl +SbEFNKtrRGVREINGERRRBD] Gt © 1 (SEQ ID NO: 116)
RKI FI nggG%ETXDEJ N%DFEKI KAAYLSTI SKDLI TYMSGTKSTEFNNTVS
CSNRPH 6

sb3j & ARIERTEL IR RXERASGEAREAF AEGT VAAL ACTIEER BY AP NINT QAKKKRK
KRGVTT 120 CL | + LT + GCAS A+E FA T AALA CPGY+ I N TCQA

KKR+KR VTT Sbj ct:

NRTAGRA LAl WCPGYSETQ NATQAMKKRR
SE%@QS?% F%Jer %ﬁlw: Q\/AHLI GLWRRFSR 139 (SEQ I D

SEQdD NO4)11RIKCMEQS&TISLG_V\RRF+R Shjct: 121
NKCLEQVSQLQEALWRRFNR 139 (SEQ I D NGO 115) SEQ I D NO
114: Canine famliaris TSLP SEQ ID NGO 115: Human
TSLThL&e@ymmcmﬁpgath&smevmm;eemtedadiﬁisuﬂi@si theapresentiimvention

oo FERE G Eey Tt S et
profelr. 5Danﬁi@¢SLP=pr6@elﬂa%Hdd<%ﬁdnﬁ *fr%‘@merf’t@/tﬁé%of ailiseful antigens,
Positives = 67/138 (48%, Q

e. gRﬂnnwgg@vg_memm@qw%(@mmmmmémm both
Ilnegpéﬁﬁggjﬁgqr:n%flona'rgpﬁgpes.Lﬂ@' l\m: nc!)dlng canlne ii’S%P is also useful

in pR8tidihg QEctEBEANTYINSINGNE TSt gidldvieg FE0R Hrblefiefdtirichfhization
and?oErSaKsPa 5cmsearch reagent, as well as providing DNA-based vaccines for raising
anti-TSLP antibodies, whether as "naked" DNA or in the form of a plasmid or animal
virus vector suitable for expressing TSLP in the cells of a vaccinated animal.

The thus obtained canine TSLP gene sequence is illustrated by FIG. 8A (SEQ
ID NO: 1), and the predicted expressed TSLP protein is illustrated by FIG. 8B (SEQ
ID NO: 2). Residues 1-28 represent the signal sequence, and residues 29 to 155

represent the mature protein.

Assay for Identifying Homologous TSLP proteins
The present invention also provides TSLP proteins that comprise an amino
acid sequence that has 80% or greater identity to the amino acid sequence of SEQ
ID NO: 2, excluding the 28 amino acid residue signal sequence, which when they are
administered to a canine as a vaccine, raise antibodies that bind the canine TSLP
protein comprising the amino acid sequence of SEQ ID NO: 2. Antigenic fragments

of such TSLP proteins are also provided.



WD 2008/ 076255 PCT/ US2007/ 025318 -33 Query: 60
DCLARI ERLTLHRI RGCASGAREAFAEGTVAALAAECPGYAAAPI NNTQAKKKR
WERERE0T62339 CL +1E TL+ | GC S + FA T AL CPGY PBT/8S2067/025318

Shjct: 58 24,
ACLLKI EYYTLNPI PGCPSLPDKT FARRTE??:’AL NDHCPGYPETERNDGT QEMAQ
E---- V113 Qery: 120 TNKCREQVAHLI GAVWRRF 137 ( SEQ

I D 16) NCQ+ ++ LWF Shjct: 114 o
q (Paefsehe i dergensispls Bt RGUIAHVET S4B prateids a TSLP of the
preéfit invBRtiOR i AMelst Whietherdeeh aSEQtER gé&%ﬁa&é\/gHﬁﬁodies that bind
TSLP Thus, by overcom ng the previously“note
to ahrfifé dSILR esmptisiagthe saminoi avid seqoenceof\SECDID NEx 2DNBne such
e, TSLP. and .t he .encoded canin

mei R GBI RTe (4 ReP dog LA VAR ABEFS ETGING rom 5-500 g

of 4 paIRBITSILAGE SPanGHEN USRICH artienSSth be farfhulated.in an aluminum
i nunogens, for raising antibodi es t0 various epitopes

hydsaxideebasest adjuyamisuch a$ Rehydeogel.c Theatagstarerthen injected

nuBRSEE BTy R, 0T SE G 0R087 21chnd oy 42, Saiitn g rlesare
collee®Eirom’ icdnatea iandt ddHirol @%H%nﬂmiébdg%@@rcﬁhdays 0, 21, 42, and
reagent, as well as providi ng DNA-based vacci nes for

63.raising anti-TSLP antibodies, whether as "naked" DNA

o A LA DSy At AL T4 R cn e
evahaated vithedn &lil 8Al assalyead followsbtanine I Sich prsteihtdtpesiAg the

amEREGR Sopkeare P SEG s G2l o6 8a3im|dn coating buffer (Sodium
. 1 | # i -

st predopund g Rkiod B of o RS Eiggh oo

plates@redecubatad atdf Gravepnighti Nexttheaylates aredeashdd/thnge times with

ohagpBol< Bt aisaing S it o LB% Higkreo B R ndhel Bo ot
bloiériy eufer (mtskhﬁ&nm%% PBST) #9b8ded {PBALK WellCarid iheATalts are

. acid sequence of SE . excl uding the 28 am no
incubated aé seQmideringnalure fefukhodnutesi Jihenpletes arethanevashed three

& PRST R 706 A0RR B3 o R o 138, gog anisera is ace
to the tqp raw 0 thehap privpriate vietls s SeramcsarnpleSkee themdilutéd 10 fold to
nts of such TSLP proteins are also

the PRIIRTS PIREE G610 oeliowRes (NS FmBab5:91 dhe paies at room
temggg?gﬁ fﬂ&)ﬁ@&%@,ﬁ%{fﬂg&f%%w%d fhred tiHd il PBST.

Next, 100 pliwell of a 1:20,000 dilution of a horse-radish peroxidase
conjugated goat anti-dog IgG (Bethyl Laboratories) is added to each well. Then the
plates are incubated at room temperature for 60 minutes. Next the plates are
washed three times with PBST, and 100 pl/well of TMB substrate (3,3', 5,5’
tetramethyl benzidine, Sigma Chemical Co., St. Louis, MO) is then added to all wells.
The color reaction is allowed to develop for 10-20 minutes at room temperature prior
to being stopped by adding 50 ul/well of 0.18 M sulfuric acid.

The optical density (O.D.) of all of the wells is determined at the wavelength of
450 nm using an ELISA plate reader (Thermo Max; Molecular Devices, Sunnyvale,
CA). Serum samples obtained from canines injected with the putative TSLP
antigens are considered detectable and thereby, the antigens are identified as TSLP

proteins of the present invention when the assay produces an O.D. value equal to or



present invention is to test whether such a protein

can generate anti bodies that bind to canine TSLP
w@ompnTeshg the ami no aci d sequence of SEQ | D NOI/UR2007/025318

One such nethod is to vacci ngéne (e.g., inject) dogs

wi th various doses ranging from5-500 pg of a

putati ve TSLP-GST antigen. Such antigens can be

formul ated in an al um num hydroxi de- based adj uvant

mosg Hranthree Hignasoidiel backgeounshpragusedHunseruesamgles obtained from

the RIS RmAne e Sl PoiatFy shooddy ntets 4§ Hier¥P
antigeisl @n be detérmined badid dpahe tigitestsePumdilutida, pradidcing an O.D.
63. The induction of antibodies in dogs vacci nated

valyg equahio efoge than tires dmes,the kackgrond peaduceddy serum samples
Ry h
obtTRATER, il A 1o B B R Rk e SHTBERS "D ' 0°

pg/ m | n coati ng buffelr/ ( Sodi u][n Bi car bonate pH 9. 0)
d di d 10 96
B or e RIS} b SabunE Soieobns o8 Sanind T protan
pur T OIS EaR b aeekhl ich, EidoeRR i A PIRE BirBreins,

incledihgsperies, moiwktor@lmmfaﬂeh(: Wlahtsnamdlfmgmemssm)arecﬁ both in

dded h. bat
thef SEirallg BRI fors® s 1 thiBir JeComBirnt foaes. A lughaty.
ant%ﬁ'@cém bé&alsbufféscaWMé‘TgBﬁjs' in RfKkEr thTé?roatﬁl\/e"!%('rathfr in their

:100 dilution of the test dog antisera is ad
lnat:tme toalanr twlusting Iﬁ‘@tla@ or denatured wersigns.Sdntiridigtypisl artibodies are
uted 10 fold to the appropriate plate
a's%loy{el?ﬁ aFIElFEJoI | owi ng the incubation of the plates at

r ooAmtilictipsriatiuding Bindmy fragrieats and elr@I@tﬁana@slons against
washed three tines with PBST. Next, 100 pl/well of

predetesmingsd Hagmeants obtheantigens. gagybe ﬁalﬁgﬁ(gy m;g@mzatlon of animals
wntrgggglggafﬁob %ﬂﬁ&%ﬁrédn}%% th%@éf B\%é%erlﬁlh%ﬁt &%h@a;’r)ccji éacﬁuvants

to ea en t tes are Incu
and/onconjegateddoumendrnogesic protainss Amimdls sbempiatized eae be canines
shed three .ti s Wi PBST, .and 100 wel | of TMB
that Sk mpuBized iaorde; & dowaepLiate s RSl BV gmm
Chea @Bbr&s?late ﬁbst leog“ an iMbded §trélh‘?ﬂ nﬁ@é%@xch%s@élb/e is
wel | s. color reaction is allowed to develop fo
immanized mmmh@sseé@ctedmnemmwnaaw 93|pg|a)standerdaedwgant and a

R B R e L s ELIIE 5

adj@edritmiayed sdmihlytersavel tre aiged binirMaitbdtore) 5h @BmindtidnSAith, or
pl ate reader (Therno Max; Mol ecul ar Devi ces,

afteg@m@(;m@stram °f§&lﬂﬂ¢<§%pl es obtai ned from cani nes
' nlﬁfé Adti Ighr—t) tsg e g ggd%{rﬁgﬁ@%%&ces disclosed herein

consider e e antrgens
and ctnnhgéﬂeddoascé’rﬁprrcﬂem mmbe cnfsedfmw mm&aogem.m@hyt:lonal sera are

wh t O.D. value e | to or WO
collg@% /qpfgtigge%égg g@?%gggq@en p\r/oteEJn ina CW?}nmunoassay, e.g., a solid

phase immunoassay with the immunogen immobilized on a solid support. Polyclonal

antisera with a titer of 1 x 10* or greater are selected and tested for their cross
reactivity against other IL-7 family members, e.g., rodent IL-7, using a competitive
binding immunoassay such as the one described in Harlow and Lane, Id. supra, at
pages 570-573. Preferably at least one other IL-7 family member is used in this

determination in conjunction with, e.g., the primate IL-7. The IL-7 family members



-35 nore than three tinmes the background produced by
serum sanpl es obtained from the dogs prior to

WO povaore2st i on. Simlarly, relative antibody tiPer/ES1007/025318
the TSLP antigens can be detgrm ned based on the
hi ghest serum dil uti on producihg an O D. val ue equal
to or nore than three tines the background produced by
serum sanpl es obtajned fromdogs prior to the

can RepReduaahas ipeambnank Rrqtgesandiselated using: stasgarst motecular
bioleRly ARFProRtin cHOmSIn) Rechrlihes o destiot Hefilp ™" ¢

pr oimenaaoassays inthe gosmmatitioe bimdihy formpdt can 66 Ukl dbi the
variapts, ;and fragnments thereof, both in their
CroRSHegEaYIR CEIEEmINAtNgS! bPrExamale, he REReIT oLSHE) IRMO: 2 can be
. . I . . - .
o8 045008 b, PR AR EQNRS8 3Bindde i ne i
of theagtisera foothesmmoioilizet agtigen.i Tree abilityesfaheratbve proteins to

oSBT AP Rl oara o

the Prbteint BEMPrisityy theVAhFdCASd sagakReéd of BEgﬂgﬁ N e he percent
ragnents of the antigens can be ral se y

crossreasiivitn fos the abave pedteinsistdalcidatedermMyoyingnstandard calculations.

A th ith {-st . .
Thls RS WHTESS e 395 BB5e et B R C g et ot
aboei arelselested MMdNYIcIed CRite BRstaeiaiiifg ahfiBbdiRs%re then removed
i mmuni zed in order to downregul ate cani ne TSLP

frorg dhe ppeledagntisesa byrimarenoahsorptionwithdhe iabovedisted arateins.

oF, Tt yPiranze SR oo JFPHBILEE, e g g gampetive
binding immusicasday dasrdx:jsmibbdrahdveabiommmretws@d:or(cﬁgmtein to the
imngthg{dg%vr\\/ﬁrfg?glg?ggtthg I{_-er'J E@L%énmf%&éﬁghqm . lneorder to make this
contHoR2tHOfvd\pidtein?’ ared dcfl add2§e@UT A WRi %Hg%rbfgonggﬁtrations

vaccine. Alternatively, a synthetic peptide~derive
andrthgranoewntsd pashquoteln sequisedi thimhiin50%naf therindjaged the antisera

to ff igbfize bt e R RE TR ArEPHaLhe sebmifgeie

required i loss$ thaNtwiga e apsalnt of tte pratemdfitle SAEi&d protein or
i mmunoassay with the i munogen 1 mmopbilized on a solid

proteifisthat is neqiuired othan th&rﬁﬂ@@%@@l&“ﬁ issaidtte specificajty bong to an

: d tested for their cross ‘
ant@g%gpg@%ﬁ;@g@@%ﬁ@pﬁé@ﬁb 7 famly nmenbers, e.g.,

r oddwetaritibodjesusi this imventipreicahialso bliusetuldn diagHutie SRYlications.

such as the one Fescrib,djn Harl ow and Lane, |d. ,
As Riitg oron-payiralising aoHBodiese fNev-4an be scraansd fgrabilty to bind to
the 8htigénd WitholiGRhibiti | itBr, Y iZi ibodi

© e Ao R ObRIng & ¥ T30 15 feyralising anjigodies, they

can|be-gsefgiin competitivei bipdimgrassays Vhep 0dl 8186 2ebuseful in detecting or

quaﬁWn Sc‘:zaonqgé q%?.%’lgrotein or its receptors. [See, e.g., Chan (ed. 1987)
Immunology: A Practical Guide, Academic Press, Orlando, Fla.: Price and Newman

(eds. 1991) Principles and Practice of Immunoassay, Stockton Press, N.Y.: and Ngo

(ed. 1988) Nonisotopic Immunoassay, Plenum Press, N.Y.] Cross absorptions,

depletions, or other means will provide preparations of defined selectivity, e.g.,
unique or shared species specificities. These may be the basis for tests which will

identify various groups of antigens.



-36 can be produced as reconbi nant proteins and
i sol ated using standard nol ecul ar bi ol ogy and protein

W@E b@wiosd265y t echni ques as descri bed herein. | MmMPODESHAY625318
in the conpetitive binding fo_é |t can be used for the
crossreactivity determ nations. For exanple, the
protein of SEQID NGO 2 can be immopbilized to a solid
suppo s ,added to the assay conpete with the

bi n P'&éef E*Fg Iaeﬁllég%ﬁﬁﬁs@ﬁhiql'aﬂ ARtigemhEslin ngégmm qfrthis invention
cangpé 'Pér%t'ér)fa bnistsenaP B Brtﬂhgdrﬁlﬁnhbl acu‘?\ @8ﬁe§ﬂalt§ﬁdmg, e.g.,

e antisera to |ze
to atﬁqmt@mWhm:h rayg eficib aeviologwad resporget Farthet,these bftibodies can be

corfigHtE 36 ugeopplnasitheranielisagkis. éherdiragingr ndirectsy by means
of §ﬁm{@aéﬁd%§:gﬁé&ﬂd}ﬂ%takg 10 antisera wth | ess than

10% crossreactivity h of the proteins listed
aboAsyatheticgaptided exivédfowrindtie senaences dischosedi egein and

ol BRI S8R AR e eBagh 7 e e
fragréntsip dabjericead tRdr H%Qéﬁ‘&saﬂér‘tléﬁfaﬂg%ogy %ﬂegsﬁg fused or

In a conpetitive binding i munoassay
covaianily JP@chﬁﬁim%Otw%é@d?ﬁiumfbaéllmmLmWS Amamwerand its

fragthBhf e Bediused BF ebbaibnlliBKPd & & ety GEmmiipdvsas such as

keyaote Ierapbt hewaygahial bavinedzrum @Bufiin, deRARRUDAGIIOBE. See
nt of each protein reqwred to inhibit 50%

—69_9'5281'0 bF‘H&Bﬁ@Mﬂd'Qa{ Diyisians &aiper ang |E%9W tRSK); ILiapdsteiner (1962)
Sp&ifititg 3t S&o%é’é’ rﬂégﬂlonkf DPUSr ?UBH(% ofs, N2G §§ Vg liams, et al.
protern W Cce e anoun % Wéﬂ

(19§7bmmg@ImIthead)IegyMdgnmhanocrmmls@yot/ell nsAt:bdému(SPress New

vorke8Hl Hillod 581448 058 HallShcs £5H Press,
NY, fordesesstions st rﬁ@in&@%fQﬁeBénﬁ@P% chrafra“ahﬁger%an al so

be useful in di agnostic ‘applica capture or
nodD $8Me iIstanaes, #nis idagmal@lg tomﬁepammonecbnabanmmes from

v e S S 5044 S5, AR PRt e

Description oatedhmm imlr prépSOTP stich MehdeigHl @lﬁtl@éél@%%ay be found in,

e.g. gﬁi/ Wi | | {_geé?éjze useful ”1 det ecti ng or quantl y| ng cal

Pubﬁueétuoﬂs‘)ws Algﬁ’f'@%hgg;ﬁng?fe?r@ fﬁeeo‘%He‘?Srpe ?%%ﬁq Lane (1988)

I ess,

Antibpdiesi &| ls@bca'atbmlManLiaj,eCSH Press) Guding (1886)aMbedclonal Antibodies:

|
e el gt B8 Ao ool By Y38 e pautary
Kohfkrdrit WSt Pro7®)he Wé"t@@és%bb AP \WHlén efﬁ‘gﬁ’g‘éé‘é bR8$nethod of

of defined selectivity, e€.Qg. uni que or s
gengratinidgsonpeional antitiaskes. These may be the basis for

teﬁtﬁey‘@ulgbléﬂwtééhnlélﬁi snltn'v]:) eV/%r\}/f?o ex osur% ofciymp%c %25{0 the

antigenic polypeptides or alternatively to selection of libraries of antibodies in phage

or similar vectors. [See, Huse, et al. (1989) "Generation of a Large Combinatorial
Library of the Immunoglobulin Repertoire in Phage Lambda," Science 246:1275-
1281; and Ward, et al. (1989) Nature 341:544-546.] The polypeptides and antibodies
of the present invention may be used with or without modification, including chimeric,

caninized, and/or humanized antibodies.



WD 2008/ 076255 PCT/ US2007/ 025318 -37 Further, the
anti bodi es, including antigen binding fragnents, of
W0 boog/o7a29ENnt i on  can be potent antagoni sts thaPCbhusmoT/a25318
the antigen and inhibit functignal binding, e.g., to
a receptor which may elicit a biological response.
Furt her, these antl bodi es can be conj ugated to drugs

AR N R &t 1 biskedh inveptign wil be
lab&RUASY joiting A SUbEtAEE WhREASoJRIedSbt M%téétﬁﬁletﬁgnal Such joining

sequences dlsclosed herein and conjugated
carche acepmplished ﬁltbemcwle:@tbdoramom -envalegty. A md@n\yanms of labels

nent ed to terials
anc et FHTRRL B R o B0 e KPS BB ot
smerﬂlfh%hd?péhehemerﬂ@ﬁetSunféblé'%él@hdltﬁﬂ@ PROEMSClidRR, enzymes,
antigen and its fragnents may be fused or coval ently

Suhsirﬁf&sd cotagioRsa inhibiforst fluereseerionsietiose ﬁhe@ﬂuwﬁﬂeat moieties,
ma{;héﬁ@ganﬁﬁcﬁgwtﬂew‘g\q’ n? ftgg?;rﬁbgb He EE Ooq ??Hﬁabels include

0Xol cro

U.SDiRgtsNos, 3,847[837; @rasmwm 3,969 3502308063487 4,0¥96437; 4,275,149:
Reacti ons, Dover

and,:ﬁ‘é% égfl %ggfréer ; Oa% Co?\:,q pmgmnmaun@globuﬂlmgmey be produced,
see'\@éﬁlﬂQSU'S‘ F‘é’E"NJBOh ﬁ NAHB@“%%?”USQSW ! 4(,(%6%@?4 and

Acadeni ¢ Press, oW AndoL
Queen,idfcdi (éQBQ)\Pﬂab dVaﬂ'leofo,aoi\/Scu dISA@BHI (RBZSESOOSINYor hade in

orEBP g e ot 5l PREH S5aB3h) 2150 Thoss

refePERER SreMBBFIERId ReveiPBfréerddc@n various manmalian
hosts, such as mce, rodents, prinmates, humans, etc.

Desldig antibadies of this invgméionfoan gise parused fonaffinity chromatography

o PR B3l 8L EBE RS BB o, BB v

a sdlmirrgmd\dwl(s@é e. 5ulWIlcﬁéld enal. (119881)/MémSEn§§\hiof 1,04839-‘55)
references, cit therein; Harlow and Lane
Alterpativelyiardigeps Li)é’b’é‘fjéf)cﬁ §olichsipport may e bsec tosaunfygthe

Anti bodi es: Principles and Practice
corl%%ggtg%lpybél‘%c fé%‘lx .

: em c Press, New York; and particularly
i n Artibodéas mmed\mgamet eaﬂi@ﬂnihelTrSmeut alsd3e dfsfultfd/raise anti-

ol Faihiies Shese iRe. prerufnadteaig o Akareand vanaus,
amnﬁPﬁ@m‘giézﬂ c@‘ndhtlﬁﬁ%h@!-‘été@ o 'erFék%lonaé‘F ﬂh@%hﬁe&ﬂ)&’ BRRdries

or alternatively to selection of libraries of
anti bodies in phage or simlar vectors. [See, Huse,

et al. (1989) "Generati Wf"ﬁﬁ'ﬁﬁéae Combi nat ori al

Li brary of the | munogl toire in Phage

Laivitdeferere Witk RNAGnE3ding datide T@'Mb Wedelis ;ﬁbdé&mg canine TSLP
Nat ure 341: 544-546.] The ypepti des and

1989
is aé\ﬁf’f’:ﬁ)'@&?leg‘ea@ﬁ QfWéh'B'rt'é‘géhﬁ bI'CHQﬁ'ﬁ?I @ﬁl\&w;pfﬂ'esk%eadmmequently,
treafihg W AHbEr SPESE PSR Mited BRIYHLAS N JPhidhic dermatitis. For this

purpose, double stranded RNA molecules either synthesized chemically or cloned
within appropriate delivery vectors such as plasmids or viral vectors may be
introduced into cells actively producing TSLP mRNA with the aim of reducing
endogenous mRNA levels encoding TSLP. Following entry of these RNA molecules
(in the case of exogenously delivered molecules or transcription of RNA following
entry of plasmids or viral vectors into desired cells), they are processed through the

cleavage activity of a ribonuclease llI-type protein into short nucleotide fragments



cani ni zed, and/or humani zed anti bodi es. WO 2008/ 076255

PCT/ US2007/ 025318 -38 Frequently, the pol ypeptides
war@sant2sbodi es of the present invention w il PET/US2007/025318

| abel ed by joining a substancggwhi ch provides for a

detectabl e signal. Such joining can be acconplished

ei ther covalently or non-covalently. A wide variety of

which e ternas sRy o hese B edineras pisinon camerated into a
nucﬂéé%lbohiaﬁrﬂﬁé%hlﬁapr&élﬁ %Bh?plé)@@Sl'léd RT@C‘(F&NA Induced Silencing

radi onucl i deS, enzynes, substrates, cofact
Compiigx)i wbich, bédares activatedrisea resyit azfrthmdnwmmegcmfrthe siRNA duplex
thrQ b e S v e 28 RALRILaRe Ihe Tl ibGle SrgedyNA strand
guities thead RIS, doiipleR +8 8 tARyet ndRRAD winéh |§3th89%lé*é%d and

4,277,437, 4,275,149; and 4, 366, 241. Al so,

subseguabliv dagrastedchy the eadtprntmla@lgtuo lagtwumofrms%e

,%8!9!&65?@ g?n qﬁ?aerlycﬁgérb?ts %@amﬁ%&ﬁugw g%ﬁg oSr%j?egéﬂentetpereof are

clonéd ir{ 48y 8he ¥ @cnurhbet &éﬁnn@brallw%aﬂ@olé%&ﬂ&%ﬁasﬁf ds

made in transgenic m_ce, see Mendez, et al.

whegainfhe cansrintionsof.the d- Slld% genpesdts ffaﬁf'é?’étﬁdégﬂaﬁe by an
apérﬁ?ﬁét@%tﬁhﬁﬂepg a%)so Sgélﬁf?roor cgtfe ! mu?ﬁgb Srasthid DNA (1-

ventl on c
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chatgeBHSEERERIOPIC SimBatts. d he 10iActRBIo! Slasmic I9NATAP them be
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a solid support nay be used
Thig seductionroay deaendlbatgiddsy ob@lmh@@kmsbloasnsedmgaﬁested areas and

e SRR BT AN Sl b pE BBt e PoR
detFed foNgwarig Fr@mmﬁw @xé!ﬁfpllwéf therprasehtdalémtion serves to provide
conditions related to expression of the respective

furthat apriesiaticRefithe INation. bHt are BREMEEN I AMRNAY o restrict the
effe%ﬂgggw ? ﬁvg%g in cells producing canine TSLP
| dd na

S an a neans of inhibiting the biological
activity of TSLP and consequently, treating a nunber

of TSLP-associ ated di sor as atopic
dermatitis. For this ?ggz\yﬁy'd£§bl e stranded RNA
nol ecul es either synt heS| zed chemcally or cloned

within appropriate delivery vectors such as plasm ds
or viral vectors may be EXAMRLEAd into cells

endogensTEe NN TRLP AR AND Recifed Brgueftks 1)
of these RNA nolecules (in the case of exogenously

del A\ttt gohe eibRsssig EARRE SIS W3 i@Ently bPLhAWrA8ve process
employing data mining in electronic data bases and molecular biology methods, as
described in detail supra.
Results
The canine TSLP gene sequence is illustrated by FIG. 8A (SEQ ID NO: 1),
and the predicted protein expressed TSLP protein is illustrated by FIG. 8B (SEQ ID
NO: 2). Residues 1-28 of FIG. 8B (SEQ ID NO: 2) marked by the asterisk, represent

the signal sequence, and residues 29 to 155 represent the mature protein.



entry of plasmds or viral vectors into desired

cells), they are processed through the cleavage
w@easwrd2ys of a ri bonucl ease I11-type protein i PEDUSIVOT/025318

nucl eoti de fragnments WO 2008/ 076255 PCT/ US2007/ 025318
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mul ti-protein conpl ex called RI SC ( RNA- 1 nduced
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corfipites b EFOR YR ReBldity 1 o cause A
si gni f| cant reduction in T3fngfNA.  This reduction
may be eval uat ed b obt ai ni'ng sKin bi O_Eél es from

#1. & POTAATGEAI GG &QAAW@A@'@AQTQ P\Qﬁ (BE@ IRMA: 4); and
#2: %VA'IFMfR Asr%fb?ﬁ @Ad:’r‘éAAS\QCGNdfo éEH | B9NO: 5).

prepar at | ve exanpl es o he pr esent |nvent|
t o Afteniicie | ahdiHdoR Vatigestiorsithe PCR ptrdsmmtsvm”rélmertéwmm Nco |

andS s e eV SN ARathe (étmim Scienda. Bt AE28803).
Thid Ré Uit in AN 2B BbAt %gﬁ?ggm | B%CBSEQ the mature canine

expressing cani ne TSLP by an iterative
TSR mmiswnlarsp( His negldimSaatrthalGrgerrmnal end ("blisa tagpl).a he plasmid

conflit s 3etadades of fraidbellt s Hampd tamE1g e, plasmia
1265593 10 was Ldkddo kixpFdds TELP(iFke RT NProttbmastérdnktt@ment
predi cted protein expressed TSLP Erotel nis

accpiding to masfagturars reggmmaeadatipn oczye Apelisdi§eiencessCat#

3069%55 Séﬁt%% O%Qs'f'englc’) as%%nudeméf:@lba MES géég%gh?neig?nd 4
(arrowpy.eMetmblonakmmnahm @#FHIG. 2A & 2B) show that this band reacted
specifically with anti-His tag antibody (FIG. 2A) and a rat monoclonal antibody

specific for human TSLP (FIG. 2B).

EXAMPLE 3
PRODUCTION OF CANINE TSLP FROM HOST CELLS

To express recombinant TSLP protein in E. coli, the nucleotide sequence
encoding cTSLP (i.e., TSLP lacking nucleotides encoding the signal sequence) was
amplified by PCR using plasmid 1265-66C as a template together with a forward
primer and reverse primers that contain Ncol and Hind Ill site, respectively:

Forward Primer
5-AATAATCCATGGCATACAATTTCATTGACTGTGAC-3' (SEQ ID NO: 6)
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CLONI NG AND EXPRESSI ON OF CANI NE TSLP The DNA encodi ng
W@ 2008/0862F5LP was identified as described herei PCEOS2007/025318

cloned into a donor vector arj, st andard net hods

pDONR221 (I nvitrogen Gateway ]Systen) Gene assenbly

and cloning into the donor vector was perforned at a

contract research organi zation called DNA 2.0., and

resulted in the construcRexersetPrimen| asnid cal | ed
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signal sequence) canine TSLP protein was
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majoeity of thbGGSTlIGTM Ipd@te@ememmtalﬁécmﬁitﬁé}p@ﬁﬁiﬂléw tBrough
é\l’%@ | acki ng nucl eoti des encodi ng the signal sequence

(FI )-anmpl i fied by PCR using plasmd 1265-66C as a
tenpl ate together with a forward prinmer and reverse
prinmers that contain Ncol and Hind Il site,
respectively: Forward PriEXAMPLE 4

IMMUNOFLUORESCENT DETECTION OF CANINE TSLP
The expression of canine TSLP protein in canine skin and tonsil tissues was

determined by immunohistochemistry ("IHC") using rabbit polyclonal antibodies
raised against human TSLP protein. Immunohistochemistry was carried out on
paraffin-embedded tissue blocks obtained from normal dog skin injected with saline
as well as skin of dogs diagnosed with various skin diseases including atopic
dermatitis, cutaneous lupus erythematosus, erythema multiforme, and junctional
epidermolysis bullosa. Additionally, TSLP protein expression was determined in
frozen tonsil tissues from two dogs. The procedure for determining TSLP expression
by IHC is as follows:



5' - AATAATCCATGGCCATACAATTTCATTGACTGTGAC- 3' (SEQ I D NO
6) WD 2008/ 076255 PCT/ US2007/ 025318 -41 Reverse
WEr08076255" - ACATAAAAGCT TTGAAAT GCGACT GAAACGACG BCT/SHQr /025318
IDNO 7) After Nco |l and Hi [11 digestion, the PCR
products were inserted into NCOlI/H ndl Il sites of
pPET42b(+) expression vector (Novagen). This process
produced a plasm d which encodes the mature cTSLP
l. Preparatianof Sestionsg at the N terminus and a 6xH s tag
at the Ctermnus. The plasm d containing correct
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colum flow through (FIG 3C). EXAMPLE 4
I II MVUNCELUORESCENT DETECTI ON OF CANI NE TSLP The
‘ %&%?’&%?'Bﬂ‘gof canine TSLP protein in canine skin and
tonsil tissues was determ ned by i nmunohi stochem stry
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expression was determned in frozen tonsil tissu
f r dnhowordexgsnight at 4f Gdr dlremidity ahainaveri ni ng TSLP
expression by IHC is as follows: W 2008/ 076255

BCEJ6RS ({&+eREA rinsed twice for 5 minutes in PBS, with gentle shaking.

4. Excess PBS was gently removed and sections covered with biotinylated
donkey anti-rabbit IgG antibody diluted 1:5000 in PBS for 30 minutes at room
temperature in the humidity chamber.

5. Sections were then rinsed twice for 5 minutes in PBS, with gentle shaking.

6. Excess PBS was removed and the sections incubated for 30 min at room
temperature in Streptavidin-fluorescein isothiocyanate (Streptavidin-FITC)

conjugate in PBS at a concentration of 5 microgram/ml.

7. Sections were then rinsed twice for 5 minutes in PBS, shaking gently.



-42- 1. Preparation of Sections: 1. Paraffin bl ocks
W th enbedded skin sanples were sectioned at a
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for 25 min using |aboratory mcrowave to reach about

99- 1RE) settiondWwere theh EXAAREY Uiddr fluoPES3ERt ikRScope,
antigenicity of tissue sections that are masked durl ng

e ar af f.i n- enbeddi roc | mrunost ai ni ng:
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diluted in phosphate buffer solution (PBS) for 1 hr
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t neraEplacing theopumay antir] SLdt Btivodinwithaymel ralefiy antibodies.
dilyted in PBS and i ncubated either at room

rrﬁ'é Pla Lrkelewy summarizesdihedgepits ghtheattGexparigents.
hum dlty chanber. 3. Sectj TABLES' © then ri nsed tvv| ce

R on *‘%%EGSH‘”%%% S Bt oo

1: 5000 in PBS for Maﬁlﬂ”esss igsase ?enperature in
the humidity chanher. 5. Sections re then rinsed

Diseasef eandition GLateknumbeRsef bisicks) gerjtRasitiveaki nd Negative
Excess PBS was renoved and the sect i|discksncubaf etbdksr

?

AD leisioral skipqmn=t1@)yperature in 8 2
Noreli Skihdhjecidd @itk FBS (n+SpPt hi oCyanale 4 4

IR ERINAEpHdintolySid bulfGEd HEEHE TH_PESar A .0
Carlirie cutahegls 1 puS erytier: fé!u‘§'( 3)’ et IR HVERE
ERABemasult 8§  The sections 1

o =Fhe nun _ ) ) :

wBFdhe umber ofianimals. ned wit h hprmt(xyl infor 2-3 nmin

9. The sections were then exam ned under fl uorescent

M G ARGrestion WES HeBsba iBEES ot §iif tRELS gr[)farpgogs diagnosed
with AD, but only in 20% of normal skin tissues injected with saline. TSLP was also
detected in 66% and 100% of tissues from dogs with Erythema multifomre and dogs
with the genetic skin disease, junctional epidermolysis bullosa; respectively. There
was no expression of TSLP protein in skin tissues from dogs with cutaneous lupus
erythematusus. In paraffin-embedded skin tissues, the expression of TSLP was
detected in sweat glands. Expression of TSLP in frozen canine tonsil tissue was
detected in the stratified squamous epithelium and associated salivary glands. An
example of positive IHC staining in dog skin samples is shown in FIG. 4 which
represents paraffin-embedded skin tissue samples from a dog diagnosed with atopic
dermatitis.



11. Experinmental controls included om ssion of the

primary anti-TSLP anti bodies, or replacing the
w@eios@rezsant i - TSLP anti body with normal rabbi t PCT/US2007/025318

anti bodi es. Table 1, bel ow, _;@meri zes the results of

the 1 HC experinments. TABLE 1 nmunohi st ochem stry

with rabbit anti-human TSLP Conducted on

par af fi n- embedded bl ocks in_tissue fromdogs with
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respectively. There was no expression of TSLP protein
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Norenaitriesvhero oadf. sarump #4162 Sigmdded skin tissues, the
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" 2008/ 07625 CT/ uszoo7/ 025318 -44 EXAMPLE 6
SRIOREPERIE DAL UPETECTI ON OF CANI NE TSLP The

2. RX@REFG hfiR. Ront esthpe TSLP protein in paraffin-enbedded
tissue blocks prepared from skin of dogs di agnosed

3. Rix 1 nainojst acetengatiti s was al so deterni ned by

« AR EPES G oAty S = =217

5. Quench by incubation in 0.3 % hydrogen peroxide with 0.1% sodium azide for 7-
10 min.

6. Rinse 5 min. PBS.

7. Block sections with 1% Normal newborn calve serum 20 minutes in moist
chamber.

8. Drain slides and apply primary antibody at 1:100 dilrution for 2 hrs. at room
temperature.

9. Rinse 5 min.

10. Apply secondary antibody (Rabbit anti-rat IgG @1:400) 30 minutes in moist
chambers at room temperature.

11. Rinse 5 min.

12. Drain and apply detection reagent (Streptavidin-HRP @1:400) for 30 min at
room temperature
13. Rinse 2X5 minutes.



this method, an epitope-specific rat nonocl onal

anti body which was rai sed against human TSLP protein
woe®snsess as the prinary antibody. The proceduP€r//82007/025318

determ ning TSLP expression b% i mrunoper oxi dase

staining was as follows: Spe ? Reagent s Nor mal

newborn calf serum #N- 4762 Sigma Paraffin-enbedded

skin tissue Primary antibody: Rat anti-human TSLP mAb
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EXAMPLE 7
EPITOPE MAPPING OF CANINE TSLP

In order to identify epitopes on canine.‘_TSLP that are useful for inclusion in a
vaccine capable of neutralizing TSLP activity, a set of overlapping peptides based on
the canine TSLP protein sequence were synthesized and tested for their ability to
react with a neutralizing anti-human TSLP monoclonal antibody. For this purpose a
set of overlapping peptides each 15 amino acid long and off set by two amino acids
were synthesized on pins at MIMOTOPES (Minneapolis, MN). The sequences of
these peptides are listed in Table 2. Peptides 1-57 were synthesized with an
amidated terminus in the configuration NH2-PEPTIDE-PIN. Peptides 58-94
(duplicates of parent peptides 1-37) were made with an acytelated terminus in the
configuration ACETYL-PEPTIDE-PIN.

The pins carrying the peptide listed in Table 2 were tested in an ELISA assay
format according to manufacturer's recommended procedures (Mimotopes,
Minneapolis, MN). As shown in FIG. 6, peptide # 25 (epitope 25) with the amino acid
sequence NH2-ARIERLTLHRIRGCA (SEQ ID NO: 32) had the highest reactivity
against the PAB100 monoclonal antibody. A comparison of this peptide sequence

with a corresponding putative human TSLP peptide sequence is shown in FIG. 7.
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34 REAFAEGTVAALAAE a1 81 CLARIERLTLHRIRG 88
35 AFAEGTVAALAAECP 42 82 ARIERLTLHRIRGCA 89
36 AEGTVAALAAECPGY 43 83 IERLTLHRIRGCASG 90
37 GTVAALAAECPGYAA 44 84 RLTLHRIRGCASGAR 91
38 VAALAAECPGYAAAP 45 85 TLHRIRGCASGAREA 92
39 ALAAECPGYAAAPIN 46 86 HRIRGCASGAREAFA 93
40 AAECPGYAAAPINNT 47 87 IRGCASGAREAFAEG 94
41 ECPGYAAAPINNTQA 48 88 GCASGAREAFAEGTV 95
42 PGYAAAPINNTQAKK 49 89 ASGAREAFAEGTVAA 96
43 YAAAPINNTQAKKKR 50 90 GAREAFAEGTVAALA 97
44 AAPINNTQAKKKRKK 51 91 REAFAEGTVAALAAE 98




1 YNFI DCDFEKI RVKY 8 48 AKKKRKKRGVTTNKC 55 2

FI DCDFEKI RAKYQE 9 49 KKRKKRGVTTNKCRE 56 3
WOOBAK2RAKYQEVI 10 50 RKKRGVTTNKCREQV 57 4  PCT/US2007/025318

DFEKI RAKYQEVI YQ 11 51 KRGVTT! EQVAH 58 5

EKI RAKYQEVI YQAL 12 52 GVTTNKCREQVAHLI 59 6

| RAKYQEVI YQALEK 13 53 TTNKCREQVAHLI G- 60 7

YM 14 54 NKCREQUALL! EEGJF g
%Wﬁ‘%% 55 CR%h/AHl I CANPEAEGTVARLAAECP 99
B¢ YSRREKKHREERO VI 56 FQRAH | Gl RRARET WA IAPECPGY 100
[4YQRRERKMIRXERJIYTTN7 57 VAME | GLWRRESRT ABUAAECPGYAA 101
QALEKYMDGTRSTEF 18 58 YNFI DCDFEKI RAKY 65 12
LEKYNMDGTRSTEFSH 19 59 FI DCDFEKI RWKYQE 66 13
KYMDGTRSTEFSHPV 20 60 DCDFEKI RWKYQEVI 67 14

%ﬁﬁ%ﬁ?@%ﬁﬁ"@ ’g’; t@?%ﬂ%ﬁ&@ %ﬁthe]%bemﬁc embodiments

desEBUEEﬁHFéﬂYCMM&cE&%@ulsmd‘lQEMiQf@QfEthe'mvemR)n in addition to those

SHPVY 24 64 71,18
des CA ggl%gpqﬁg%{/&gg djp thg grt from the foregoing

desHP t&ANEB@&ln&E%! ifieticifs &d it Gl Rithh tr@scope of the appended
NPPDCLARI ER 27 67 | YQALEKYMDGIRST 74

clai®eNPPDCLARI ERLT 28 68 QALEKYMDGTRSTEF 75 22

%wgﬁﬁhﬁdé%t%d b%%%ggg@ %S’nné%md sizes, and all

moletaiar httdiRl Reledlilaf mAEEV RGEEFGMBIVYSF ricleidfacids or polypeptides
ARI ERLTLHRI RGCA 32 72 GIRSTEFSHPVYCAN 79 26

are [@pRrofimRteEnssaresprovidedsfnrdespintioPP 80 27

Vol RelEs 4 decimplt Hikabe %%Of %félch are hereby

incatbRECABPARIEREACS ih THeiHEMWENBEPDCLARI
| RGCASGAREAFAEG 37 77 VYCANPPDCLARI ER 84 31
GCASGAREAFAEGTV 38 78 CANPPDCLARI ERLT 85 32
ASGAREAFAEGTVAA 39 79 NPPDCLARI ERLTLH 86 33
GAREAFAEGTVAALA 40 80 PDCLARI ERLTLHRI 87




34 REAFAEGTVAALAAE 41 81 CLARIERLTLHRI RG 88 35
AFAEGTVAALAAECP 42 82 ARI ERLTLHRI RGCA 89 36
WORRBSNARBAAECPGY 43 83 | ERLTLHRI RGCASG 90 37 PCT/US2007/025318
GI'VAALAAECPGYAA 44 84 RLTLHRI SGAR 91 38
VAALAAECPGYAAAP 45 85 TLHRI RGCASGAREA 92 39
ALAAECPGYAAAPI N 46 86 HRI RGCASGAREAFA 93 40
AAECPGYAAAPI NNT 47 87 | RGCASGAREAFAEG 94 41
E AAPI NNTQA 48 88 GCASGAREAFAEGTV 95 42
PGYAAAPI NNTQAKK 49 89 ASGAREAFAEGIVAA 96 43
YAAAPI NNTQAKKKR 50 90 GAREAFAEGTVAALA 97 44

1. AARA MyhQBIERIA 15rh pBid p&lefih ASrCteVVIL SP) 88aM@ntigenic fragment
8/ 076255 P US2007/ 025318 -47 45 Pl NNTQAKKKRKKRG
thef yyhereienidAlp LR pretein comprisrs anarIn@gy Fegyenge that has 80%

9
or FEIRARIEREE: 0o 4ed SRR ATRARIOAN0N2. exgudip the 28
amibe ddidrasidue signabpeqdnenddjemsipaberfeurc sgﬂ?‘fﬁlﬂmwbtem ]ICS cross reactive
.descri.bed herein var i nmodi fj catjons of th
witt{ 53 aRHBGY FAiestidoaingh tis caniped Sl Sompgsing tecmng pd of SEQ
ID NNocone apparent to those skilled in the art fromthe
foregoing description. Such nodifications are

intended to fall wthi n the scope of the appended
fur he to Qe rst that .all bas
- i JPTSLE aryalt navhetsi e, 1SER FhaREn bR Heiprestiinc canine
TSLQ?aﬁﬁﬂ)(ﬁf.le ar mass val ues, given for nucleic acids or
pol ypepti des are approxi mate, and are provided for
description. Various publications are cited herein,

h f d by
3. | ofTHELPELPU Rk At 1y BRANBXIARY | neorporated by

PCT/ US2007/ 025318 -48 V\E CLAIM 1. A thyrri c stromal
Iy hopoi. et otein or an antigenic fragment

TSLP
4. am%ﬁ%ﬁ%@&?'& c%@@"ﬁﬁowet ROPHSES SPANQACKhefidues 29-

155%¥I§EQQQL{QOCQ that has 80% or greater identity to the
am no acid sequence of SEQID NO 2, excluding the 28

am no acid residue signhal sequence; and wherein said
TS'AP 8 rt?gteenllg fr'aam%rn ot the 8§rtnln\éeTSLP protein of Claim 4, wherein said
fragment comprises an amino acid sequence selected from the group consisting of

SEQ ID NOs: 8-101 or a combination of two or more thereof.

6. The antigenic fragment of Claim 5 comprising an amino acid sequence
selected from the group consisting of SEQ ID NO: 30, SEQ ID NO: 31,

SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, or a combination of two or more
thereof.

7. An antigenic fragment of the TSLP protein of Claim 4, wherein said antigenic
fragment comprises an amino acid sequence of 5 to 22 contiguous amino acids of
NPPDCLARIERLTLHRIRGCAS (SEQ ID NO: 118); and

wherein said antigenic fragment binds to an epitope-specific canine TSLP
antibody.



with an anti body rai sed agai nst the cani ne TSLP
conprising the amno acid of SEQ ID NGO 2. 2. The
wa 3wBopf25C] ai m 1 wherein the TSLP bi nds to an PCT/US2007/025318
epi t ope-speci fi c canine TSLE’4963nti body. 3. The TSLP of
Caim1l that is a canine TLSP.” 4. The canine TSLP
protein of Claim3 that conprises am no acid residues
29- 155 of SEQ ID NGO 2. 5. An antigenic fragnent of
8. t hel ¥aRFIRE cPaMrising Adhharpraceuticaliyiaccaptakieadidyant and an effective

r . i i j cQ. Se .
amp STt i ATHE08R Sefad Bl fe Gt TR G SLP protein of
Claimorthianadnitigenid fragmeot ofititeeT ShPrprofein tGandlbembiriatipesithereof.

fragnent of Claimb5 conprising an am no acid sequence
selected fromthe group consisting of SEQ I D NO 30,

9. ﬁggﬂséj/é\giné%f OE%EQ 8 DvhEreid the §ﬁ§$ér@c Wanﬁﬁrgrogg& IT%LP protein

, Or a co I nation of two nor e
comiprisastargamino acidgsequensie sdiectésiffonptive groupEoisiimg of SEQ 1D

NoL 36 SER FENG W 4B MO 3 Fh 8 RBY £ SERITHER a4, or
comBiirRiariRNerediLHRI RGCAS (SEQ I D NGO 118); and wherein

said antigenic fragnent binds to an epitope-specific
canine TSLP anti body. WD 2008/ 076255

10. o HEEEHH et aue Shdanith YA TLR SERIP o vl ve

anount of an i nmunogen sel ected fromthe group

consisting of the TSLP protein of Claim1, an _
11. anth gueleic agidgnelgculsrentdingsthe hebParatein ef Claim 4 or encoding an

anti%%ifﬁdrbﬁﬂtsthte gof . 9. The vaccine of Caim 8§,

ere e antigenic fragnent of the TSLP protein
conprises an am no acid sequence selected fromthe

12. 9 R, SISl rsThorTo2y a1 i o5 io % IR ot
squ@ﬁ&; BpSEeRfD Ny £of . 10. A nucleic acid nol ecul e

encoding the TSLP protein of Claim1. 11. A nucleic
acid nol ecul e encoding the TSLP protein of Claim4 or

dj ) [ ic f ' h f. .12 Th .
13. St reBan et sorBPEERING NEHER agfgppafia geCiaim 11
nucl eoti de sequence of SEQ I D NO 1.

14. A vaccine comprising the expression vector of Claim 13.

15. A method of producing a TSLP protein comprising culturing a host cell in a
suitable culture medium, wherein said host cell comprises the expression vector of

Claim 13, and wherein the TSLP protein is expressed.

16.  The method of Claim 15 further comprising isolating the TSLP protein from

the cultured host cell or the culture medium.

17. A method of inducing anti-TSLP antibodies in a mammal comprising

immunizing the mammal with an effective amount of the vaccine of Claim 8.

18. A method of downregulating TSLP activity in a canine comprising immunizing

the canine with an effective amount of the vaccine of Claim 8.



13. An expression vector that conprises the nucleic
acid nolecule of daim11l. 14. A vaccine conprising
w0 b@sexqsessi on vector of Claim13. 15. A net hpdr/v$2007/025318
producing a TSLP protein conp_gb_si ng culturing a host
cell in a suitable culture nmedium wherein said host
cell conprises the expression vector of Caim13, and
wherein the TSLP protein is expressed. 16. The net hod
of G aim15 further conprising isolating the TSLP

pr ok &d C . the.cult .
10 G Thetpt Wyrd oy ApverE Sl by Phie it i canine
comprisingammeunizingp caning withmam @iffeictige bhvumioithe Waédin@df Claim 8.

effective anount of the vaccine of Claim8. 18. A

nmet hod of downregul ating TSLP activity in a canine

co el . I . . i ¢ . _
20Tt THoN O i 19 v SRE e Borlly sl B GEbHSe allergic
derpr@titissaEsMMas5318 -50 19. A nethod of treating or

preventing allergic synptons in an atopi c canine

conprising inmmuni zing a canine with an effective
21.amoARantitedrite TEEF A6titRddyRIkiteddn a RAmmMBcor TR RfrY¥halian

Claim 19 wherein the allérgic synptons conprise
hybgidogia) pystedre bydhetvascine efstlaim.8.21. An anti - cani ne

TSLP anti body elicited in a mammal or in a mammali an

hybri doma system by the vaccine of daim8. 22. A
22. et Aekthbdtof edlating allergit SympumatiaEh atdpRYcaHif® cémprising

canine conprising admnistering an effective anmount
adrginiste@ng aniefieglve @maunt of tbe BaticasinedT8LM artibodynf Glaim 21.

vaccine of Claim8 that further conprises an effective
anmount of a non- TSLP i mmunogen. 24. The vacci ne of
23.C aTe 9acdine of Maihe8 thatfurthee somprisks ettt éffertiRambumt of a non-
quonon- TSLP i mmunogen. 25. A nethod of diagnosing
t JPIP8FRatitis in a canine conprising obtaining an

epi dermal sanple fromthe canine and determ ning the

presence of the canine TSLP protein of Claim4 in the
24. opi he vegcireahCéaim 9 that further comprises an effective amount of a non-

TSLP immunogen.

25. A method of diagnosing atopic dermatitis in a canine comprising obtaining an
epidermal sample from the canine and determining the presence of the canine TSLP

protein of Claim 4 in the epidermal sample.



