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DESCRI PTI ON MATERI ALS AND METHODS FOR RESPI RATORY

DI SEASE CONTROL | N CANI NES CROSS- REFERENCE TO RELATED
WARRZIEATI ON This application is a continuati OPET/IISPA6/041067

of application U S. Serial No. 11/409, 416, filed April

21, 2006; and this appli caﬁl on clainms priority to U S.

Serial Nos. 60/728, 449, ed Cctober 19, 2005;

Sanuar y PSR FE SRR NG R RYACREE® 6.

and 60/ 779, &Cﬁ R F(Sf‘ﬁm%&% fendi scl osure of

each of whi f erence

1. el i O ifhd t$enklibgty, including any brief summary,
‘d'e‘t—a—re‘d_d'e_’r‘l‘pt—o—ﬁs of the invention, exanples,

cl ai ns, abstract, ures, bl es, nucl | ¢ acid
rooo11 godiliis SROERERG st H el e cout T P T S gates and, more
particBACKGROUNDz CFLIHE | MNENTISON UKeniel 1xpuigh'coarled brakes.
infectious tracheobronchitis (1TB) is an acute,
contagious respiratory infection in dogs characterized
2. Difthesuty wofgdiatgd( BsEd et al, 1998). Canine ITB is
consi dered one of the nost prevalent i nfectious
[0002] resm Ib@h@éhtdbﬁ&ﬁ%s@fbrdﬂgs eWPLbEWM ey i @t IFreakson

p1ates ALY G3GN, SOLARIL e prongr Lions when dods. 2t housed. g
Yy po |on enV|ronnen S SUC as Kenne

force. I\/tifﬁ“te dumlgrteakspaa‘ee@ueast dadimpdet fdoy-¢admy cr@nteald:lengﬁ
frlcm@ﬂlo%@aLtZ@EéBQfQ{ r{rf@lﬁr{ @l %ragE! ethg&%la(ﬂ@f d gk abt or

%12( he clinical signs are caused nféction with
plateso]rFe cg egabnaat Forrofohacteriae Bnd \ﬁﬁaaqloa@erm pody such
as a bﬁahai mlsengzebtlbelepaﬁhalllyumoefabwemmervsaﬁgb Itcmer
|r tory rac Canr Je bara nfl uenza vi.r

Srdet eFf‘ chi ser?t & %aﬁtlé?raatearet#he rOtf" ing
body smjmﬂsn aodganeerrshaém dtwed afrreomlabf@eimmeweaMte relative

to the Sﬁaﬁceart@ng%ti@{/ Vi AWSESLSUTE 38 EﬁBié‘&e&“& Q{Hi@{g VikUS1ates
and cani ne adenoviruses- 1 and -2 (CA

(CD
into ewez)entaFBHQHWtrﬁhb%tféﬁ &o5AERR AP BLY et 6&?&@1&% sp. ,
[0003] Pasts&un&hbaarmbta’end@ o, Eeehetschh aa cdrviercdn of
mechanr nf.| uence tr:re ﬁl |Q| cal_cour se a and out cone (FordC et al ,
1G98 "R WAYI &5 0UTBF eake Bocur PnBetY et'tT & entd Yy “and
desiralplpitdl errorrlblegﬁodeﬁéfecytlp@pmeérpvehsow gdmehiqfh the heat

develop® Bidid ¥neCOARLL CRL LE-1BINI I BLAT Y b LWL 4 AANY g heat
deat h _are unconmon. Al though I fe-threatening

from as%]cs&n&’éraﬁfebaétE?Na?e phetifditida GaHOHJeV%W%ﬂ’rat]i?e structure and

transfamjiafdtd puaf oE TBhe aseskarsa rselhrkl m th rtgleartebrrvesﬁlmeal form
at.ne (Ford e A99 I.n .

of a 13‘1%5%9 2 eéséprg?g?ory I nf ect onttpgrlee_surnedfg%wtblon é%ﬁ%ﬁ define

fluid pougits Becartreplaeme atcovdvesallygréytmummdnoacks thnreduce

the he&@%e@é@a@@g’ il eré d@raﬁ’e\?%y \{hEgEPi@th{aslccg}@a@ement of the
Kansas, Col or ado, Okl ahoma and Arizona. According to

frictiRmdtiari ans, nost of the affected dogs had a mild

[0004]1 coug@het hahveesmbmen fhudd Rerkethafs aa C{:Q]Zﬁd’hlgftthﬁunds

concenfiEPL ARG 20,850, culorer g PRSYIBILE [ 002 ) o

Commume@afem wlrggeacheveriame mrmeeakscofldwkm@aMughA fluid

inlet mwtq@tl BofGh N8a 8 ayhaungdckengel s @fé&?ﬁaéé&%e In
., resulting in mandatory closure of tracks and

theoryqu%lr |1ﬁeSbPu5F?n?%%?3n\g d(frléyﬁaﬁﬂdgo i 9Py tge ropcentric
passagSeEtalr waeksifer Eh’él@tﬁtd.d)alfﬂkbwhbwsad@%om AheOF@uid

track in,EFlLori ch ennel d ub),

inter. | A% relraed | ROUELRt o Honect DERE SHEPOpAhAan Sheatlov
singl e day (Personal connunlcatlon fromDr. WIIliam
Duggar). Simlar to the outbreak in 1992, the coughing
resol ved in nost greyhounds, but 10 dogs in Florida
died from a henorrhagi ¢ pneunoni a syndrone
uncharacteristic of "kennel cough" (Putnam 1999). In
March- April 2003, anot her outbreak of "kennel cough”
occurred at greyhound tracks in the eastern U. S. The
outbreak |s belleved to have orlglnated |n kennels at

o s o o o Y
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SEQ ID NO 20 is the am no acid sequence encoded by
SEQID NGO 19. SEQID NGO 21 is a nucleotide sequence
w@p00a/08383 ne i nfluenza virus (FL/ 242/ 03) encodPeyUs20pX041067
protein that can be used according to the present
invention. SEQ ID NO 22 is_the am no acid sequence
encoded by SEQ I D NO 21. §EQIDNO 23 is a
nce of, a canine influenza viru
of flu?l&cll%%%%égﬂ%gq G an SR8 Br b el%orici‘?é]ttrégfnpﬁésﬁ%ﬂ In
particydesy dfhgld of tdve ipr @@@nl’fadﬂaémIUmeISE@nb.nk&@.CZﬁas;Sages is

relatltvléﬁ_yaﬁhlj‘@ a&hﬂé%ﬂﬁ%@c%l%wc%e@@yr %f'_EL l|19 ,ég:egscor§§e%trlc
25 is a nucl eoti de sequence o

passagesy Ilﬁeﬁ%awf%}sy (- 24§F63§té'ﬁ%o%w§1 §ﬂomplﬁr btei prdially
outer thateoanibeparsadacaer dbpgciﬂllflﬁngfcﬁft%m: EAMEBt hOFe heat is

sencraZEd FBRG 9 HENBING 20 1E S Huetecr Pab  Caghhaaiate
which 6Pt3t€§n%1hea i Fdteen zaenr ulsarq Rti2 42/03) lgn¢odengeant v of
the plpretein that can be used according to the present
[0005]| nve |on S ID NO .28 is the ami no acid sequence
encodéd By IS DPREFIB7haSEF I MNGZedgaj gegd for a fluid
jacketnlﬁere@tdd@ seguenceaof wal T amimgniAf uenza ¥iiMSnate one or
EFLL242L 03)_ s ing,a [ot.ein that can be used
nere Oaccor di ng to%{%hgqgr ggeﬁ %/:A(r:]]\'[/)en 0. SEQID NGO 30 is
the ami no acid sequence encoded by SEQ ID NO 29. SEQ
ID NO 31 is SUMMARY OF TEHLENVENTI@NCani ne
i-nfluenza virus (FL/242/03) encoding an HA protein
[00061¢ hat TarPirs aded naeobdi o nigr ¢ ol dese apifésédt jacket for a disco
brake tHM@niéQIILtS;Ein @m 34 ffufchefl%w no aci d sequence
[oooﬂencgg Igl égov QIDNO 33 is the mature
for itk Jﬁ&kﬁFofﬁl ﬁC%‘h“E)%’PCien WSED FIeNexeas whigresint ion

includéeheailN-dreruliarabodig amlﬂﬂgﬁﬁécﬁ ﬁrg@z@ba§f@ﬂélﬁﬂcxfﬁlﬂﬁsa begR+1on
acke 4_1s the mature formof the HA
= P ROGEGT D AT 52 WHELEFH PheoRIt Gt pialtion
Passagi% amtro aacivd agi gnay é@queidfasebeenfifmvadLaJSEQoMD
passagé\Qn 31.51111%1 %mﬁhhgggggiaﬁ%ig? tl}@.ﬁrseagt%ﬁ %Wg%éf the

1 1 accordin o the present iInvention
piura bEYo‘?f[ ané‘ratleél?%al?aW% udbe areetali figpdo fimher
deflneprzesm‘tiond}\a&ﬂb[mlﬂloﬁﬁﬁ}é@d@ln3flb§daﬁoﬁh&rgﬂf&lﬁcﬁptvh‘%@l a
t used co to the resent invention.
second P?éw %@Al%k;s)%%§ g%stfg% lflJ:gaC)nuél &6t FABERET T ant P BFSsgoes -
The Se%@%r@%@ PEgsehe PP esemrdtpdedtroonthSEQ 4483 NQowdPaissage by
a third@nE0dw %@%@b@obfdghé E@iu:%ﬂt?}e lfsggn@&? dé g R{’ga{% gges-
cl eo

esent j nventj on. I S an O I gonu
The am?%a r O Yh &V nERYT a%%%ﬂrfmﬁn@ tr@dtlﬁé Bt @ s danremritending

betweeiSEQd IiNO: 42di Seamd)la@mlueellaat paesihad Gan ab%lléﬁi%dlnlet
in comﬁ%q,fadgl%gl L,Fgg%{ﬂ?lagr]te%g vention. SEQ ID NO 43

an onuc can BePagad%accor di ng to the
[0008] [y es“e Uiy eAckeh. LISETID@INGeedditls e qidegeniclieothdeon
represéljﬂﬂi aC%ﬁgEQf.UeS@th aﬁﬂ&fcq}éigsnttorgbgtwgwtcon%v%l%alogga fluid
Jackets uQele ” 4g I s an ol igonucleotide that can use

accorditig 8t Re2 Fresent” PAVEAERORT, SHEO IiDVNOtize iduid
jacket mmufgoautﬂgoimﬁmtdmtfmm HeouS@fﬁlor@@Gﬂ{edldé&cfe%t‘j:H@ flow

[ [ 47 is a _nucleotid

passagd A s By O Bk Rrerininng vi PORS (M arcesogepia Tlow
among teife GisHgoas PBApratrsisrlithatheafl bid usetkeasc abdengfEoctively
dissipdthe Rhesepbmi fyetigR. SEQ ID NO 48 is the amno acid

sequence encoded by SEQ ID NO 47. SEQID NGO 49 is a

nucl eoti de sequence of a canine influenza virus

(M am /2005) encoding a PBl protein that can be used

according to the present invention. SEQID NO 50 is

the am no acid sequence encoded by SEQ ID NO 49. SEQ

IDNO 51 is a nucleotide sequence of a cani ne

i nfluenza virus (M am/2005) encoding a PA protein

that can be used according to the present invention.

SEQ ID NO 52 is the am no acid sequence encoded by

SEQ JO I\IO 51 SEQ ID I\IO 53 |s a nucl eot| de sequence

I AN\
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30, 32, 33, 34, 48, 50, 52, 54, 56, 58, 60, 62, 64,
66, 68, 70, 72, 74, 76, or 78. Thus, the subject
WO pwensi3en concerns expressi on constructs conpPCHEUSYPOE041067
pol ynucl eoti de sequence conprising the nucleotide
sequence shown in any of SEQ IDNGCs: 1, 3, 5, 7, 9,
11, 13, 15, 17, 19, 21, 237 25, 27, 29, 31, 47, 49,
[0009] 51 T’%%'sesgndsgtheﬁ?'ac@%vntgée56§f @1’?15 G_L%vemvlo?lsw125 b&Eome

7, or a fragnent or variant, includ |n%_ degenerate
appare%rﬁ@aﬁee sR1EHSA ofn S POENGEOm1the fogl orvlng defaijgd
descrlp]ta.,onlgndleheZé-cccﬂ'@an%fingzaraafang§1lll4l7str4a9:,1n§1fe58ures of
this 1nve N 9, .81, %g 65,67, 69, 71, 73, 75, or 77. In
6répgr &b HETE ~%an expr essi on construct of the

present |nvent|on prOV|des for overexpression of an

oper ably k ,

Expressio F e - o

i nclude regulatory ele s that _are functignal in the
tootol ntéﬁﬁéa hgs%gcel%&?ﬁ$ %ECE Pﬁg e%%?é?glo%)gbnstruct
lncorpqnaummgbe EXpi@sbrrkethus, agcpefisore of ity dibsapyeskiEl in
inventild¥e art can select regulatory elements for use in, for

exanpl e, human host cells, mammalian host cells,

i nsect host cells, yeast host cells, bacterial host
[00111] CelE&gu&ﬁdeﬂanianﬁMaﬂg%bl&robﬁ eaet esradivitent oft Refiuid

ulator elene are ones, t hat Are | functional in
Jjacket 1 accor P res[ent 1{1 ?
cani ne ce egu enments i nclude pronoters,

transcription term natl on sequences, translation

[ooiz2j ter ml%tr'eof; S8 OLENGES vikRNaRCar §1u§c§]d_'} Mé&aqelnlébébkgﬂnce
el enents. As used herein, the term "expression
with theRGes§at" 1PEFRFLR0 a combinati on of nucleic acid
sequences that provides for transcription of an
bl I|nked nuclelc aci d seguence. As_used herein
) DESCRIPTION: QE BOL OF LNV TON

t he conRonents descrlbed mhereln t he conponents are
(00131 | n §%f€flr§tl BNSHY ptt Hat® FErHiPeSt HeTR g funct FaherRnce
numeralsheide mméendedldﬁﬂHMﬂy ikdengenel atommpedretdd Ml ithkedarious
views, ?T% q_tﬁliﬁg’ﬁf&ecsorg 'b%%%s16€£§t$9@om’é&c%x%%ﬁst:88
truct "o nvenfion can conprise a pronoter
presentseqwe@@eoeper%mlye lihkey e arpviyericieoticdeysegiignce

1ndust1ﬁ|'éq0(iiﬂs|%9 (@.89) y&emlldexqfntlhe éayegsmém ProuRbers €ABludes
|ncorgorate into a po ynuc eotj de usin st anda

rd
a houSthtgc% rqirg8 RABWCT nf T 18Pt PLREFE i pHE opi%es 26 2P "end cap
assemblyr drsaters or nultiple pronoters can be used in an
expr, I ct_ of n ref d
roota1 g e e S b SaE ShE P RGeE
componegyife ofi Sraneel § r o UFE Nor ARSBRY pp¢ orRd dimors creveRtipral

metals e)&lért%i3|aQ@o9Qn§ﬁcﬁ/U&ﬂ pﬁl%ts'ttlcbs fHQIE%:trt@ it @@S‘HHSBE!S@B about
tart S|te In.1ts at ur al %enet|c envi r onnent

2 arivdy ARarton b AR HIAY B EaTCEoRe. PRt (T M ERdgpa) Bxis 22
of the susttanii.al Hdesieask maypbenstiestactialilly cikcular in shape
and unltraazq/sq_ql Q%hggrééi?{gn Si tH% ‘in yFb Cc"ile:t]QInésnca!xqg%.qyl @xtgﬁdlng

expressi on construct. r onot
bores ZHgs@é atte@itibeh W%feeslrreﬁ Eenewewete dasttiggers 28, 30

used td Q%%&bb@naDEQYéEE%hfﬁmét%vﬂmeéﬁ&eéﬁaC&hﬁﬁaéﬁém@n§r&b'y
l.i nked polﬁnucleotlde of the invention, Pronoter

respecliye it Pah B press on TOGRLPPULE BFST e GIReENE B uFﬁlltY of
radial eyleariyetsi G2celtsd caor becefipei bal hofe£elddll@nhneritgra. (not
shown) )/ral pronoters include, but are not limted to
cytomegal ovirus (CW) gene promoters, SV40 early or
| ate pronoters, or Rous sarcoma virus (RSV) gene
pronoters. Pronoters of cellular origin include, but
are not limted to, desm n gene pronoter and actin
gene pronoter Pronoters suitable for use with an
expression construct of the invention in yeast cells
i nclude, but are not limted to, 3-phosphoglycerate
ki nase pronoter, glyceral dehyde-3-phosphate
dehydrogenase pr onot er, netallothloneln pronDter

I R T 1 I I Y ~ . I I
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88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, or 99% as
conpared to a sequence exenplified herein. Unless
w@emensd3se specified, as used herein percent SPCUESNE6/041067
identity and/or simlarityof two sequences can be
determ ned using the algorjthmof Karlin and Al tschul
(1990), nodified as in Karlin and Altschul (1993).
[0015] Suc%gé%tﬁbﬁoﬁié 'fﬁﬂ n%QEPQEQtﬁﬁoéiﬁéatﬂSEtNghé§It&Qd
AST prograns tschul et al 19%%%
braking égrenes t@aﬁrb@tw fpénar*fédl\% £Rdt #lea NBL- Fpﬁpogflaﬁ?ement of

plates ?Lﬁ;@reﬁglogs V\ofldlc?ﬁ%hpfa&a ingbé aﬁl&éee%en@aglmgthz by
e_agesire ercent sequence., i den
£astendpio Ba AT FHARBA O U CARBAEF EorF P DOES, | GEgRBhon PLate

14B is BloASledanobbousity ds désovpbethe nudd tesitChliee aketh 34, 36

on a ra(d]l%q_?%f l%gﬁey%f#a{% G ﬁloﬁglnéngZ ead I%lda‘g-{l . outer

rams t paraneters of the respec ive
Surfaceppo‘gﬂoéﬁ;?e( KBEASTeHAFOMBEAST) €AnthES J¥edrerse81REBI AR H-S
fixed awRlsiste rotheishbf&cdt iviavent heﬁsaﬂ@mz,omxmmlsabesﬂh@se

ol ynucl eoti de nol ec Ies eguences whi ¢
movablep |%|lé7re]t ltcy H%%Jrn(?ggus WIA?%L. % g ul UC crﬁovagle Plate 14B
is showmeqweﬁ@es1ékeﬁp¢aﬁeda¢mm@demﬁn50 as $Mpqﬁ§whq readily

undersﬂ%'tqiﬂazcagheﬂt%ﬂﬁ tﬂl%tte§eq14§n?§n&m%{c1§ﬂc§'p @Lgﬂes 16) could
stringent conditions and standard nethods (Maniatis et

be lnt%ﬂleavfgsde ASeH s HFEMERR, 1nsERrRrRRR M2k olditerans) f orBach
of frldﬂﬂﬁﬂ @1éabeom4nefpﬂ§1h@1@aadlbn@nsrwmﬁﬁemnates 38 and a

saia JYGLIARLLON LS Juploally, GALTLEdi Ol QKELILANL (Blecvinea
in greaﬁﬁnwdﬁﬁan16hesﬁﬁmbelﬁw Denﬁéﬁd?ss3%o$mﬁ|Qﬂﬁva@t1%?SEEin the

art anop n% emmaggng:&ﬁ %{j @NAe&th”E!;H&Qt{&{Hle LRkEhi e, add) metal
IS described by the following fornula (Beltz et a

alloYs:HHﬁ%UleﬁFSEOB TH I og[ RA+F$8. 29 (U&= G°@T€9§ed to one
or botH inmE &) <600/ FENg [ a0fkedupbexsing bese: grainss 42V\a8BRSas
bolts A& E¥p|call carrled out as follows: (1) Twi ce at
roon1te Sfatuf@ for 15 nminutes in Ix SSPE, 0.1% SDS
[ooiel (| owxsm‘qlngenéyt@valsﬂw)ls F2ZpvOdee by T X fogrkiBg torque

from £XAUJMUILS J1B+Qs2X4SSRE, toos%%of§D§o(rmﬁﬁ{c%forﬁtpwar&gem@ymay be
wash) he subiect i nvention al so_ concerns viral

made fliﬁ“btcé%nr‘{?“&ﬁanﬁ Pt RS EmcoBedabyatheyyeted 6F dpon and
copperlrﬁﬂnaa@zaevusueomﬁldduiopﬁeﬁant4nnﬂfiédcnb draf@neo (or
oot SOOITEN PG B B0 L2, G BN SR B €hn o
radiallgpripriesesughacer ofrorle tef 1t6hénfio«la| Jowlmllya osmelrnéuaface of

hub 44 PQY h@7F+83p)a lLeysdne el yPoshihoa 2@%myﬁ:&ﬁh%@@'ﬁe at
position 327; "and/or_ a thfeonine at position 482

conven?%PQE%eﬁﬁﬁcFﬁéa BHBIdiate rl, CPHBeﬁE?%rEPP%Qﬁﬂwiﬂéﬁnoﬁaglate 16
by fastaheatd 3@ ackHd sequence shewheivh. SEQyd i NG1t3hdugh SEQ; plate

16 o GRIC2pect LRI ERALATILEL | IDRRED] 5o LAUTEDL e
that aqgghidtilpeelepbodepeht ,catid wer aptproeeyed ivwitdn additional

plates Prad &N an@%eﬁ%@tﬁ%ikldﬂBtQ& t.ein, PA protein, or NA
protein. Viral 5%ote|ns and peptides of the invention

00171 can BRE §&8&d2F5° r'dt EATECHodir8sSthatt higging 12 (Spposite
frictispediaftecaly hﬂdtﬁﬁbqﬂd@besnppbrpepérchraméraﬁtuatoteLnszn
wne 11 AIMLARAY denglalle RLeseal Loveltl on £an 820,08 usel. 54
nnuno ens and i'n vacci he“conposi t1ons.c THe stb
that larﬁnﬂﬂmagnlalgen@twmqﬂuﬂﬁ conposithobhs fartaretchedshposing 12
using diWIrRY FARLLABMAEs § espanse 8dakfsinad dhfdi4enza Yé&é@s 56
that is capable of infecting a susceptible host aninal
and causing respiratory di sease. The invention can be
used to i nduce an i ”Mmmune response agai nst an influenza
virus of any subtype in a susceptible host animl. For
exanpl e, the influenza virus can be an HA subtype of
H, H2, H3, H4, H5, H6, H7, H3, HO, HO H 1, H12,
H13, H14, H15, or H16, and an NA subtype of N 3N2,
N3, N4, N5, N6, N7, N8, or N9. In one enbodinent, the
HA subtype is H3 or H5. In a further enbodlnent t he
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the canines with the virulent virus to determ ne the
m ni mum protective dose. Factors affecting the
wEe®@iesi3esl dosage regi men may include, for exanEi/Es20061e41067
type (e.g., species and breed), age, weight, sex,
diet, activity, lung size,.and condition of the
subj ect; the route of adnthlstratlon the efficacy,
conflgur%fdtett% %gglggrﬁjl | gako\%g“ﬂ}'%éé(dé’f Og% ltﬁisatOfbetagg against a
Far vaccine use er a delivery systemis
pres Sunﬁs@éaténéov\h ePhate tHe algec AREINSS aaim Fiistleed ea§2 phpFough

which pﬁfeuﬁtalqirl@g o@nﬂg(/@falylafc,c'f‘i@llgoﬂB| ﬁﬁ&drﬂﬂb%d Tﬂ'&%laﬁﬂ@rdasa@ﬁa a
ctua eCl

ly enplo ed can v r s ni ma
hose (o Prbbe. SBAn: GUALHAS. FRERFERS Dost (of dBehgecvelp
fastendmorach exbewnds . Ebranﬁnnmrn@Gsmshsdosa@mdawﬂushhe@tsngs68
dlsposegierl%r %l l_'l.&r Ehafaxﬁe!‘@exs‘ﬁo#ga% %Eoé ré I'b%daretxttéﬁtiggthrough

conventi on nmeans urther e noted th
plate 34 vets fehchted RiatrsddBar eWhenefariy 1s supplied £6 bladder

8, blaS:Qiefr' BropagahbiBdand NUssest Bees B&ﬁefpﬁa@em)&mtanfanS debaa
a4 . rus adm ni ﬁt ered is ]{)ot nece?}g crLletSlscaIand ]ilge
Lrec %%hf%ﬁﬁpﬁFea AT The NV §8EHRE o T %<t 7°€d°T 0o
engageridrg ©eni Heipat penplates riglAeBtlhéf owhemﬂﬁkymdapmeebyre is
remove& W Qf b'I%éeE' ggs Qﬁlﬁ gd%%sblggsgsfrm&ls’pl%rteyﬁ@ﬁsln a
In sone di nent’s, the vaccine i s adm ni stered at
second | gstl %eerc&ee £ i o fE LGHER " eRBBYUF It 5 Alftgough the
111ust@eﬂsmleatboehmemacemmy§ 2a8anpist et edat ot castiwigt Ast Aetension
brake,le;gﬁgéggig (eﬁgei;to g?pgﬁ%ﬁr?;gﬁ §¥¥Q€¥ Soehgd M pea
herelnenhddimEhEmplphedvacalW@rustadnfnbs@E¢%d tMAce w th
[0018]thezéﬁ%&%ﬁngoﬁgwbﬁérﬁhdH¥@ nbsker gds NQ; GrLatiess Lhan,8
weeks after the first.” In sone enbodi nents, the second
accordafse WidhadhenPEeesR HvetdRranonl 2° RIS Y 2aBout
1llust1f]aﬁ/€§tﬂrSJ@fc'k%ﬁ: ubeif igsdvideserof bomabost & ddaniahkavh 8f a
e L
brake B@d@ndﬂdaeefps adansfst erffedraboipndl weeks qﬁﬁqnat?ﬂerthln

brake Id rStJad:qg%% 4'0”1599.1(@@50\/&1@1 %@Bﬁqlageﬂgéy &@etl{alt{ %ief@ﬁgs a
subse%eent dosages may vary, such_as, for exanple, in

fluid mapifift daﬁ@F@PgPoWhgrdb‘ltJéWlth\%é%tat‘Fhea%ﬁg‘@sldﬁrse

surfacé m?n s&me;ha@meeamwnts@wd"ﬁgu&m 1Whghe aidbynite sl NGolly 70 may
m ni_stered., the amount of vaccin n -tha

deflned%ée ongyggﬁeFa??iﬂ%%hbfﬁsespgs?ﬁ%rah@%tsgglﬂf’ 78, 8o,

82, 84eifm10male-a;ryo@m apfal helvaceissegewhen, hdmelor 92mer plurality
of radtiharkmﬁ AeseqkSoadm pistared, ihhecagpunls of e NaGChAg et
those doses together nmay constitute a

100. therapeutlcally effective amunt. |In sone enbodi nments,
[0019]thecnﬁm@nmelefadntpiesamﬂﬂ7befane vhe Taniawe 82, 84, are

cl pi ent iLnfected wt fluenz
prov1dec§ fcg‘c r%.ra]:tcg at 8HV%§CI nceoomin% Egul aélfagel’tbc’éq to plates 38
and al@zmntmeste@rteetet gagieyentd orler@ué\éet:hetmiske>eifentorofdeﬂat}es 38.

In thett‘ﬁﬁ@%tteef ehBbL RO, ofrlow%aegagege7étym cald,yrst Wao, s2,
nore) influenza synptons. I n sone enbod i ment’s, the'

84 arev%&ﬁﬁ?ﬁ?q:?na&ﬁﬁﬁl§?%r%%ﬁ%ﬁt@%cetﬁé BafY nél rRcidRRt 9+

Referrimﬁeﬁiedqmﬁbhllnhbu@ﬁﬁ@ hit stehlanbedif@atStoddhehat similar
vaCC|n r _ex l e I|ora S [
passasdd A dioe BHE PR unD e ooane 8F ROPe (Typr cH T o d9
dependighg mo¥ el;ha Adcagnza s§nptorfyicThenppéébes ethiongdsicohpaining
jacket ofgt h’? g\/aCQ|f1%rg@9§&qu%esf Qls. %é@@plj_@sp&@@& hgl dif@er side
vaccine is an inactivated vaccine, |ive attenuated
vacci ne, or both. It also depends on the nethod of
adm nistration of the vaccine. It is contenplated that
the vaccine will conprise one or nore conventiona
pharmaceutically acceptable carriers, adjuvants, other
i mmuner esponse enhancers, and/or vehicles
(collectively referred to as "excipients"). Such
exci pients are generally selected to be conpatible
mnth the actlve |ngred|ent(s) in the vaCC|ne USe of
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suspensi on, suppositories, injectable and infusible
sol utions, and sprays. The preferred form depends on
wao b@7iosazended node of administration and ther apenUs06/041067
application. The conpositions also preferably include
conventi onal pharnaceutlcagly acceptable carriers and
di luents which are known to those skilled in the art.
of frl@b%m%%étgf 1@@5' i efs sq{ouqldl Q%Qgsb%oﬁnd’@@s%otdj tthg% although
su epti dom netics 1 nclude ut are not |inmfed
the 1%@“@&1@@% eméaﬁiuﬁ%nt o7 SHenédpuarhyom et ssver (7)
concent@titamalow ghBERBYE B2 f'zopgl de, gel asm N, sTydqdextkr angper of

nesi um tearate %} C IuI se
flow p%?%%l uwfggrgona¥% rol“ELlu & 8 S aréhen% tlow
passagedid W@m@mnsearthersaQWﬁihﬁIlueﬁrsosbrcanQQHﬂay @ﬂoanyassage

while ﬂfowt I%%%%aggog@uééﬁﬁ%sOfth%anwapge&ﬁrﬂdﬁ concentric
i nvention_can al so conpri se suspensi on agents,

flow p3isstdsct afts” PabPREant’sy & f éfs, 8Qr berdrtt idjggosgfgoetween
flow padsid i7zers4. TOR@fém&ih@'&©rE&beradm)nffdwzﬁasyaga% spch74,
, 7840320¢s fay Lhe des! recf' Jhera e“f-ﬁ' ¢ tér?r?tl%ermml such as
‘phar'macéu ca conp05| ons°o &' 7 nvention MAHF'
wall 1%va?nﬂdagieaubhyluofrbm@e:obemmeeﬁta@@um@ AEdntysy, at

partltm Q%Qe@hgltl ¥Yre m%@ J.]nS%aliY_sV\@bghét ocfllér&a:x‘lm@?g@ﬁpoa_te
i mmunogens based on the weig

20514 QST ok LFAR) St FEE AT i EreoPodt FhemEtig FhcFRe"

passagéenGhaymdnegeni.ca s ospeai tinorfeof 11 het sS4ty cimdaaerhion
[oozojcanpg;aﬁr?E%&eg by, éQQﬁgu%%s ¥el | o known i . the.art.

e va ci ne ‘or i muhogens are typlcally
communmeetpm@eéyeﬁnj eeredtiesic élgw, PhEgades stt uti‘ondber 78, 80,

82, 84 SHRPERSI1AAS £1INCLYSLLINS OF olgMUBLYENS: ALK, . Ax1al flow
admini stered in a manner that is conpatible with

passag%%saaeg 8Bor fQr aff on2T QPG 1SuehT8rbu uid \Gquupgcation with

at 1eaimeﬁapemhbeahkycefiaﬁtﬂassa@ad72nnwmpg%®;c78msﬂhe82, 84. In
: i_pi nt . h Q S nistr 0

e s1[EFLALN o0 08h} Mo S0=2E8, Q19,26 B4 3 0B <

fluid ¢@mm1@ta+teﬁncamtbeth%amﬁngalé§t éPﬁFh@@s‘byC%Crﬁé’rtsféﬁ flow

passagSkid |86 aRet BEs8rin PARL deandndbori ol ypeptiesi8l passage
the present i nventi on can al so be rOV|ded in the form

82 dlsl%cfs MAEPPLE ARVFGENT Cp&ptrads( ofhgach of
axial ﬁhﬁp@k&hﬁ@ﬂsOBGNﬂ@OOﬂﬂﬁkkuﬁhSrbaS bﬁenﬁdﬁBo&xﬁeﬂ LAangth of

concen Txa_{cp éljo%sggagug? ngfﬁ r%s l’lh_?ea %&ptl:lor{ra(tagh)fo%_mately

ysine re e copi es of
one- halmdg@nlérlés§yﬁtﬁ<és¢nﬁ@dh@l9@§heptf ee alradllaglssl)ength of

concen™id iflgy MABs69BSES UCSy: 8a¢0 oGOPLALANLELY dd1e PaMBrer in

di fferent .i mmunogens, can be ared_and admi ni st er ed
fluid CORUNRFLAEARE WHRPOITHFTHY r‘FOEE@BEHéﬂc%thI??Sr?@th’?&d 4pf 70"
A dlamé&na‘gﬁesenh bfiveriadntldw pareagrbods medk ,exabdvidi? across only

a portfc%‘sh MGt (hSHPLRYL H'%Pf W‘]&n ?]h%”q/l%s@ 08 Db Séngﬁ; S (r)r\?gntth of the

more adj uvan uenza polypepti
radlalthéﬁﬁﬁéﬁ @éﬁhapéOC@@*ﬁﬁédﬁbééoanﬁaa@%¢%$éﬁbré& -asThe

d1ameté$§”d¥“§ﬁ&%@|@&oﬁr§£§éiﬁé§:?$gt@Q?SaﬁgnﬁméfiéEJﬂﬂﬁ% Qhe
I sne

nor e pol tides Pat ent Ilcatlon
at.amet (b Gb FOUBOO 08 HORRT THS Hhat Bds Fbr Lo oL

embodineéntys 1o b@rpabhloEesa@makiyvamnenmoébrc¢m&énnxmuafﬂbWUﬁassage

72 or &&P %s@. g t7§e Q@tQPéjSl fdltrlggtsyghf tcérm{‘%ﬁa:l Q 'ont Q?th

vaccine a i mriinogeni ¢ conp05|t|ons escr “herei
any of @@@drﬁhﬂ%%ﬁéé%@ B@s ¢t i) e SRost AcceyPinaliv.y the
concen€Ait US,02RE sBBEEst YP) CAd | YardomesSt B at £0-1lagsicH RhdNaxial
effecti ve amount and manner to i nduce protective
i mmuni ty agai nst subsequent chal l enge or infection of
the host by virus. In one enbodi nent, the host ani nal
is a canid. Canines include wild, zoo, and donmestic
cani nes, such as wol ves, coyotes, and foxes. Cani nes
al so include dogs, particularly donestic dogs, such
as, for exanple, pure-bred and/ or nongrel conpanion
dogs, show dogs, working dogs, herding dogs, hunting
dogs, guard dogs police dogs, racing dogs, and/or

e e o L Y T L 1. .
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present invention. In one enbodinent, a sanple

containing a nucleic acid is subjected to a PCR-based
wa@apliofizeat i on using forward and reverse pri NePGT/MABNE041067

the prinmers are specific for a viral polynucleotide or

gene sequence. If the nuclgic acid in the sanple is

RNA, then RT-PCR can be pefformed. For real-time PCR

. flow p%sda%%cgg?é Spr Obe Ut9| || gggg IYH&‘F IC};rfem:lrSdlrect fluid

écr? $or ¥h utinin (HA) gene
communifatrigmy age ﬁheacat%®lbﬁ|qﬂ?qeﬁﬁra§n§h9W|R%ﬁﬁigﬁér8
[oozl]kn?ﬁamu%@deBQ 585854 dakalday, @%IBgodﬁ&@%omﬁﬂuiIhﬁmmnlcatlon

i nfl uenza virus genone_ is si tran e
betweepnicopy L CEDRATSTESE b Hde s g o Peverae it 8o ane
outlettI@mscmmﬂhasefisﬁjp@séyﬁar&&e 9$hexa@mdrwetwﬁanmaxgal flow
passages 685 gen8n§8 f8£ déasrg)ececll&@lglgtypl%gih[z{n?é]é@rrse%faradlal

gonutl eot i'de priners y designed on
£low pawml%,o%r heak o ¥k teafubREESor 2hfFudnAy Rassages

86, 90 Sk yRES sand ek neur ALl ada?R%d(LHM £low Thes ddTErs ©@Nmay be
be sel ected sucﬁ

that t W|| ecifjicall lify
locataﬁM&%ﬂlﬁﬂﬂFilSﬁelVl?Egoi bﬂﬁg eﬁerafg %%§‘§§ ggd may
be ax1sub&ypmmﬁﬁfmwﬁtb parnﬁtsmcaﬁﬂﬁe1huanhelaana¥y¥edﬂﬁyformlng

e chnj q chggs ggquenci ng. The
concengp c,e jﬁ‘s(%{) g%%y ?unf‘%\ﬁ tlf]%s S,]EOSI tgl ve COI’]U‘O|

or
[00221prodﬁbﬂsiaﬁéeéoﬁﬁlFﬁ%dfby“%éﬁﬁeﬁél A0 afte GoTpErdSorfor the
:Lntrod%%:tbr{(%\@"' e&&QU%EﬁCﬁuﬁhﬁ@b&%@a ohkckbe 4@]‘ geﬂnl%(ﬁR98 and

ducts (L ti resu ul e
outlett ?1%0 grees it OSFt?ﬁe g lealﬁé'sﬁlu%% Xl? aﬁ:g{%th 40
Inlet avaihdbiuerlwitt hioo aaﬁzemm)mr si:famrheer Uheatetrmmlthe
dlametgwag Oa{dllaq_fe.‘f(i gggg 8&"54”%% agngQ dbgrsf%t%%tds
Af1uenza Prus are descri bed bé Fouchi er et at,
threadg@oOt ark et Edérlfll@t capnectopdBOtTRBOYR b} ect
[0023]'nvemtfiﬁhdﬂj%@kéan&ﬁrascé&ﬂduukswﬁeh sheepnésgnt ainvention
reprosGRRD (5 P e e LPHEC BT BYEnC TIRVGNE 50, ST Gligional fluid
jacketenboﬂmrpﬁﬁthnﬂdrs théecneehmMdeﬁiwadr0905¢tt$mgnlflcantly
improv. HVSH l%.’[l% %o%tj_@l(itieglg\drt%}ncﬂlgt et%fe EQHEQHBQJ_@erEHVU%assageS
T virus or viral activity follow ng
of thecéhtla@tla}@(etthé’rﬂmd@ftéflﬁr ﬁeraorermféenesﬁpéaﬁag ’6+°Var%5‘g°§19 the
passag%gat Zﬁ?s(ha bidswant, i theakiacdiyddnewamoke sekectedelpraissipate
further eval uation. The subj ect invention al so
heat froRcEPRsSi%Bated cells infected with an i nfluenza
[00241vi r u@hoietthee present opnyenthom shevonenenBedrnerd "tité

refere%@!el Qﬁﬁ' %ec alrtléHer M‘m@?xt%' gﬂ@¥eof, it will be
epit eI|a he subject invention also concerns

undersgepfisby riaresr%rqfecr%ltlhla i y'r‘r’i}i:lté’@ttr JerdPue nehprEse e
modlfJ.'c@‘{éQBﬁs Ok e MO AEG avipabypepdpge: ioly tthem axensponit and
gerabl the pol ynucl eoti de sequence is provided in
scope 3ﬁ & re S ¥onstruct of the invention. More
preferably, t he expression construct provides for
overexpression in the cell of an operably Iinked
pol ynucl eoti de of the invention. In one enbodi nent,
the cell is transformed with a pol ynucl eoti de sequence
conpri sing a sequence encodi ng the am no acid sequence
shown in any of SEQ ID NGs: 2, 4, 6, 8, 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 33, 34, 48, 50,
52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, or
78, or a functional fragnment or variant thereof. In a
speci fic enbodinent, the cell is transforned with a
pol ynucl eoti de encodi ng the am no acid sequence shown -
in SEQID NGs: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24, 26, 28, 30, 32, 33, 34, 48, 50, 52, 54, 56, 58,
60, 62, 64, 66, 68, 70, 72, 74, 76, or 78 conprises
. the nucl eoti de sequence shown in SEQ ID NGs: 1, 3, 5,
7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 47,
49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73,
75 or 77 respectively, ~or a sequence encodlng a

L, . r g, o - o N~ 1 1~
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i ntravenous injection of propofol (D privan(r), Zeneca
Phar maceuticals, 0.4 ng/kg body weight to effect) for
WO paoaosd3sdn Wit h endotracheal tubes. Each dog BeEEUS2006/041067
inoculated with a total dose of 106 6 nedi an tissue
culture infectious doses (JCl DsO) of
A/ Cani ne/ Fl ori da/ 43/ 2004 (Cani ne/ FL/ 04) (H3N8) virus
with half the dose adm nistered into the distal
trachea t hrough the endotracheal tube and the other
hal f adm ni stered i nto CHleAKMSp nasal passage through
a cat heter. Physical exam nations and rectal
weenpetmt ure recordings were perforned twi ce daily for
14 days post inoculation (p.i.). Blood sanples (4 ni)
were col l ected by jugul ar veni puncture on days 0, 3,
5, 7.1.10, Zarfdui4 gjackeNaser & S@r@ﬁﬁ&?yn@@%l’rlsmg
aSPeshiens ky\@{ys @éﬁﬂ&%@@d with poI yester swabs (Fi sher

Scientific ach S 7, 10, and

14 p3J P! Jﬁﬁ)é‘ é&ébg%mﬁ?réced%af&gd ?)rél v? gEérsa’nsport

medi wmf(lliiembklamdfmxmrmsa@e- Smﬂuﬂd\m@mgglﬂ(cﬁtﬁ@hewith a
first f‘ﬂgw gﬁas% V\@Egdeﬂi@ﬁ]ﬁ!ﬂ %‘% Q}Snb@ﬁféﬁl@n@_@&ﬂ /passages,

I nocul at'i Beut hanasia-D(r) solution ( 1 %

body amegﬁpd sghati Ay PIRARGR 9B af L 1l ?W%at&ﬁ with a
second dﬁj{o@ ﬂhs’s-ag%n@ft E@lﬁeﬁ&hfﬁ]ﬁg:yZ odogsneantayc lﬁldmrpassages,

tem exam nation. Tissues for  hj stol
saic o BN P BPB. SSSRH B GGk PREA. T S yako] esage by 2
third flowspaadaasr @ fweredspovedl gty o@(ﬁ@m%tél%tw ViREp sages;
appr aved Ny, t l%iecownb¥§£§éé Ve @fenBh QK1 Hacl st i $4d anadlst and
Animal Care and Use Conmmttee. Virus shedding from
secondegpbrt feiftvaldapspA6Edl afed dogs. Serial dilutions of
| ung hamegenahestand swahueXdaraehswiphepat@dedryial £low
clarification of the swab transport media by
bassadRentrifugation, were set up in MEM suppl emented with
0. 5% BSA and anti bi otics. Plaque assays were perforned
25 %ﬁé%w?& 55&&1,@5&31 Ghidl 1 k9921 MdNG ranelayess

in 6-well tissue culture plates.
passagﬁn@ELﬁaaltCéwchaaillﬁanarfa%?%eW dver| BPaSawER comprises a
radlalwp@u*@é&&mw VEM geBtatai oy dhiddragannseyand dofcarg/mic flow
TPCKtrypsin. Cells were cultured for 72 hours at
passag@?c in a hunidified atnosphere containing 5% CO2 prior
to fixation and staining with crystal violet. Virus

Loncepld atiary \t_y@%k%&%@sa@ﬂu@a mh@qeenfgrmagem ts¥ said
er gramof tissue or

first Pmuﬁ %“f RATAAISE Fﬂ‘teﬁéﬁa?%?p fismazéadéﬁa FERYHP st 2t
first 518W bahdd sslUeasecbionslftpmi hengeayhoundsoanshssages.
beagl es were nounted on Bond-Rite(tm slides
(Richard-Allan Scientific, Kalamazoo, M) and
SubSeguénnfig weh@’edomqlmm dt Bhemein [eaid first axial flow
passagkDaKOLYt pIBtd Qi RERE 85 1 @ t1CA)a if0lhowad sbYy passage of
per oxi dase_bl ocki ng reagent (Dako(r) EnVision(tm
said p#éF@%’rH‘és%f ﬁqnceﬁaﬁdccégﬁw)pasﬁ?@e?ectl ons wer e
i ncubated wth 1:500 dilutions of nonocl onal
nti bodi e anj S r V . : ;
%am ngha nJ[OVI artl:){%% g%zct:%%lﬁl Wheljlr.%)l(l yRQlaJnQEe} of said
first panainfl%m@saﬂ%§¢‘¢m@ a¢pessy ondy @nppyéhia @f 4B radial
length( Chegl con. i Nt eriaky %@lsagé NGs)sdiQf AuRQUESyabslr 88 entric
tenperature. Control's incCluded incubation of the sane
flow pegEpPBRHs with nouse 1gG ( 1 ng/nil, Serotec, Inc.),
and i ncubation of the nmonoclonal antibodies with
normal canine |lung sections. Followng treatnent with
the primary anti bodies, the sections were incubated
wi th secondary i mmunoper oxi dase and per oxi dase
substrate reagents (Dako(r) EnVision(tm Peroxidase
Kit, Dako Corp.) according to the manufacturer's
instructions. The sections were counterstained with
hemat oxylin, treated with Carifier #2 and Bl ui ng
Reagent (Ri chard AI I an SCI ent | f| C, KaI amazoo, M),
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sequences. Therefore, amno acid position 7 in the HA
equi ne sequence is position 6 in the HA canine
w@emoesssay ami no acid position 29 in the HA egedTiBS2006/041067
sequence is position 28 in the HA cani ne sequence,
amno acid position 83 in t&e HA equi ne sequence is
position 82 in the HA cani ne€ sequence, etc. Thus, the
four substituted ami no acids are at position 82, 221,
327, and 482 of the am no acid sequence shown in SEQ ‘
‘ PD N 35 HRd ISEREFDPRGE B ITHEesabst baid | Birdf axial flow
passaggeliisnenf 6L uas pasRginiRadt of ORSENSHSE RBAUL NG WPRSEELOD of saig
plurafﬁ%ﬁlgfacggggggrof Qkpomn functional significance
T siAce various pof ar Te&Paiggcdr S FdPUTHE LAY BRETRES
disposedompdihéty spetivasilyTié stidcthird ofiser vadsigel euci ne
at consensus sequence position 328 near thecl eavage
ite of the H3 HA has been replaced by threonine. The
givother%&%9Qﬁ3§%¥ﬁﬂ avageimye hostregnotedéanetar of said
first patgmgéhﬁﬁiﬁaﬂkggfmehha}/a]ﬁm% Qﬁﬂ_f@g% @%rrittign;élftil%adial
S . stitution o euci ne r tryptophan at ,
lengthc%%séﬁ%%sgggﬁﬁéH?émb SReR %§2HF§1éﬁﬁf@lﬁgﬁaPﬁaﬁ?%Fentrlc
flow ppeEatise-it represents a non-conservative change
adj acent to the sialic acid binding pocket which could
$Ddulate receptor function (Wis et al, 1988).
nt erEstitigfy ) 2Fktiki e Feipodi vhere DRz |&iawstteangueaid
secondt extan ﬂbovhl&aéé%asjdw@atighdé Sach}&sisgaJnllxz EOHBQFE&B%;@ dHadial
HA subt ypes (Nobusa et .al, 1991; ,
rengtryfle tBa b B SO ot e SHBEELLaY o TFETLc
flow pagpadednpatible with virus specificity for nmammalian
hosts since infections of swine with subtype H4
{Karasin et al, 2000) and humans and swine with
Subt yp& Ho YiseilPickeEt o4 cuoigo)t whersés Rabe gregnd axial
flow paﬁp@géeﬁs iFhef 1s1ilas tottdtih Ddk foraSpanhaghng ﬂé%@d flolw pc?ssage
: ' t_Lconsensus. seguence position 4 resulte
of sal?nﬁfﬁé%{%ggcgfcgnﬁ ?gﬁéﬁlacpbﬁafﬁﬁgeﬁn t he HA2 subunit
that is conserved in all HA subtypes (Wagner et al
12ﬂ02)l'heA_H_ﬁQc§|gf‘a<§}t@c IJHeRLaNCEe Heidgse HP N2+ aG! gf aid
secondCQQerS in the HA for adaptation of an equine virus iRo) _
dogETT M hSASEE QEERRTR REFOSSi RPLHr 2aRPRBl@Eiaf 2 radial
lengthchlngesl Haniedogenwobsesagd I @wiqush Yrh i 8$SOEi @A tric
flow p¥bdidydnterspecies transfer (Vines et al, 1998;
Mat rosovi ch et al, 2000). Ami no acid differences
bet ween ot her influenza viral proteins of the
linvemhboRl @l ROUINE GORSENSUS (FRANENCE aLe shown 1N 4
£low JgQAg§,19,tp ﬁSP The source of the equine influenza
PITTUE tiatty Artidl PO HEectd@rr ¥éfhge gfeyfiguridew passage of
said Pl@ﬁﬁﬁﬂﬁy’Fﬁb@@h&éhveicKﬁnﬁek&sabggé?y@Qy@dfé@g%?If@%&spassage
di t r _horse r._horse racetracks,
e g Tha Dot S Co Bt VReR oF Ly RO e
l¢heddrpgthstSendketnef alsuf fikivdrtresxpbadatinebef arf said
second tadei Ul fliopl @=20ULBE eakSerd} @'cﬁ:ggéegltll§tQtférﬂi%nzg%a fadial
lengthpqgengbako%%ggc% of exposure to the equine virus is _
t e Tecding oP¥ A9%€0 Ogr EFhBuPtST 2 hibos @ fdicepcprtric
flow paigmdesnented with raw nmeat supplied by packing houses
that render carcasses, including horses which could
carry influenza. Precedents for this node of infection
1Bncl Fepet tiecyeti pferbpaciles whearsai saians@fortdb Nl ow
passagaa\Wfalaiaf bugpza; Vi r . pan felids fed,,
i nf ect ed %hicken %é%%éggggh?%@%s?ﬁéﬁxbﬁﬁﬁﬁg%ﬁeéﬁc aFpeHed
et al, 2004; Kuiken et al, 2004). Although this is a
pl ausible route for the initial introduction of equine
i nfluenza into dogs, it does not explain the recent
mul tiple influenza outbreaks in thousands of dogs in
different states. Qur experinental inoculation study
denonstrated the presence of virus in the nasa
passages and oropharynx of dogs, albeit at nodest
titers. Nevertheless, these results indicate that

o, o e o
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This virus was naned A/ cani ne/ Jacksonvill e/ 05 (H3N8)
(canine/ Jax/05). After 2 passages i nenbryonated

W@ boocksds3rggs, influenza A subtype H3N8 virus REEUS2006/041067
recovered fromthe lungs of the pet dog that al so died
after 3 days of pneunonia.,.This virus was naned

A canme/ M ami / /05 (H3NB) (‘Cani ne/ M ami/ 05). EXAMPLE

d 7 l SES; d 2 rali o
ressos S EHHEE MR S GG LB QAT sy o
concenterirf] fé/oN RRFFOFSF evhled rmal £heY rometrlfyft PAitA PHAFELILY

of cond8Nes Wenew98%ekdesd i Galdikpokhe eadi el Flirdly of from
, cani ne/. TX/ 04, and ggntﬁgflﬁma/9§tisg ngﬁ:glcQXp%ng
sald sqqifi (HE™ BRGEEEF PadHg §réyAounds T nat  di'ed of

passaggeunoni a during influenza outbreaks at tracks in 2004
and 2005 (Crawford, P.C et al, 2005; Yoon K-Y. et al,
2005%. In addition, the HA genes of canine/Jax/05 and
1éani Fe? M i 9 0B ckete 09893 #Hent i cheted e SAtEnpRT A1y ax1al

flow pESHHRE iisnfshidenza vhrasestdesokabadsaidetitde apdan 2000.
Phyl ogeneti c conpari sons of the HA genes showed t hat

Pas3adf he cani ne/ Jax/ 05 and cani ne/ M ami /05 viruses were
clustered wth the cani ne/ FL/ 04, cani ne/ TX/ 04, and
16ani pgL! eve{ 95 gneyhewnd: i sl at@sand GORLEIBRI BT M passage

~equine isolates, formng a distinct group fromthe _.

of saig|Rigtraddiivn@LviFrPise’t koI Hodd PRASEAR BaPT AP0 d Tirst

and sedfi@Quried pasbagbbebnns£id thereanipebdaxddbentric flow
cani ne/ M am /05, and cani ne/lowa/ 05 isolates were nore

bassa9%Posely related to canine/ Tx/ 04 than to either
cani ne/ FL/ 04 or cani ne/ FL/ 03. The 2005 i sol ates forned
18 .subgroup,{ haj, apReaks i 9:.Rr anpde Qi far ehbecgast ifliqg
- . 2003 and 2004 canine viruses with differences at ,
radial kv Rafsesley 180 Cpas B Mo MRTeEsr fatvEL STt R TifEeRd axial
flow pdéffesences support the hypothesis that canine
influenza virus is being transmtted horizontally from
dog-to-dog as opposed to being reintroduced
iger i 8dbtakéy formymisingut si de source. The accunul ati on
Ofs oyt ahhpRsh 8 oM 203 pbee 409501k ¢ | HsiFiates shhet Pngoi dg
. process of adaptation that the virus nmust undergo
drivenaphatt PR taRrSAPEL REFYTGE TeW RESE! as is expected
a4 Fgikaverbappene b iare tchaptanl be saifd vensdngi rugesixed
. MPLE 10Q AM_NO_A! .OF THE CANI NE | NFLUENZA
agalnsE*ﬁ%RéFﬁ%ﬁl? }v?ﬁ%5;£%ﬁ%g§g§ﬁggfved am no acid
swesthtiufrbabiom mlldtes coanine teotateglniygn shaft for
rotatiGhfEgdantiial eddt hem LL0M GRALLIRAr ALY a BOVE N | JHildIeRZden
viruses (Table 9). These conserved substitutions were
shaft;115M8 N83S, We22L, 1328T, and N483T. Phyl ogenetic
L ereasusenslate t henMptured HAr psol @i whowsdmehat ithe first
axial Sggégi?zl.d]r?)(\:/o gdcsag'aggl Mla!@ ./aQEi s%%gnaagﬁcf_]?ﬁ,wgﬁ%es;
viruses formed a subgroup wi th the canine 04
whegledne sgFilghi es) fritidon perEe demtrmad FleRdngaskeL
inciuddfY, K261N, and GA79E) that differentiated this
subgroup froamthe other canine viruses (Table 9).
Ther et 8B 2dnPREY act & thges (F79L and G218E) t hat
di fferenti atethtdiel 2005 csatatesid raimd heisksages;
cani ne/ TX/ 04_.r oot . _ Eurt her nor t he 20 i.sol )
Pon- G ey hotnti- Hog e Sant Rel 18] BE Srid: catt er IEASh T ge tor
with adEfifer et v arasseaecafi aeld awa/:GE igivepioandcesior g & Yoy
passag@8€ amno acid change, R492K. Finally, canine/Jax/05
differed fromcanine/Mam /05 at a single am no acid,
S107P. In all other H3N8 equi ne and cani ne viruses, S
is conserved at position 107 except for
A Equine/Jilin/1/89 which has a T (Guo Y. et al,
1992). EXAMPLE 11- ANTI GENI C ANALYSES OF THE CANI NE
| NFLUENZA A H3N8 | SOLATES Hermaggl uti nation inhibition
(H') tests were perforned using an antigen panel of
ol der and contenporary equi ne influenza viruses and
the canine influenza viruses, and serumcollected in
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renoved from bl adder 58, spring 68 biases friction
plate 14B in a second axial direction to its origina
w@oa7nsBes Al t hough the illustrated enbodi nent PENPEIYE041067
a single actuator acting as a tension brake, it should
be understood that the fI i,d jackets 40 descri bed
herein coul d be enpl oyed |ﬁ a variety of brakes.
[0018] ReferJd dganoLP Flgnres2od 12 tluld dasket 40ion
in accordance wth t Fesent | nvention w
with a mmdbéaoanaasﬁamtqfatsaad Qéeké%ﬂa:o % Wﬁ&é&% glow

passage,| QWitioEebhgUEaLd %s%fag@ Q@@bké]@ecﬂlﬂﬁbnd ssueh fagst flow
wat er or .a other conventl nal ﬁg mnth Qg%%g 10, 0 10w
passagq Y3 SWFGr SLPYUnRITEGT © rféflo e generatea
passagas;t hi n br ake 10 Jacket 40 includes an annular body 70
that defines 1“%§oﬂaﬁﬁééﬁd¥ threuainyhbebdd QWb g rirst
circul ates an prOV|des surface on ich plates 38
and seqTee Axigdr é1¢v) Pafdfslinted, Body 70 may define a
plurality ofricarcentet cid | @mpassagesn’Ritildsaiib,raffal £low
80, 82, 84 a plurality of axial flow passages 86, 88,
passad®yp, 92 a plurality of radial flow passage 94, 96 a
fluid inlet 98 and a fluid outlet 100. [0019]
Qoncf?ﬂ& rﬂ)faliela Q¥ RA3SAIES IEneddhn (e & s§9d §2rst84and
are provided for circul aflon of a cooling
second aﬁﬁﬂe?clerﬁloﬁﬂo PPS&EESS 355 iy C&F“&‘h‘(j‘lt:ﬁelelht‘t”rf@ rsa?adth&ﬁE} flow
passag&idCWHier entuirah i ext entcaiceplrates £38w pasddipes.
illustrated enbodi nent, flow passages 72, 74, 76,78,
80, 82, 84 are dlsposed on only one aX|aI face of body
120 ofh¢ dekeke 4% Refier LBnghee R guyakher, ofogeyerfiygt and

second SQQ.LLQld ﬁ%W%@%E%EQleé hal SidiuhabaPassages, MERLth flow
formed on t osite of body 70 _of jacket 40

passagejedlerfdiing Pé-hlrtal%éth/oﬁﬁt?%“r?eé‘ftrtlﬁe PV CPROFRHTI Ot es 14A,
14B containing jacket 40 (e.g., if frlctlon pl ates 16

re_di sposed o the sideof. frict] t )
2Pt sﬂgﬁl %Fso %e Vigr to%d ??P °9a ﬁ ?ﬁla? flow
passage | {zstmedtled emoddamemr dihatrh@aalnlvémrﬁena:sm/sflsewmssage-
(7) concentric flow passages 72, 74, 76, 78, 80, 82,
84, the nunber of flow passages could vary. In the
illustrated enbodi nent, flow passage 72 conprises the
radi ally i nnernost concentric flow passage while flow
passage 84 conprises the radially outernost concentric
fl ow passage. Fl ow passages 74, 76, 78, 80, 82 are
di sposed between fl ow passage 72, 84. Referring to
Figure 3 , flow passages 72, 74, 76, 78, 80, 82, 84
are defined by concentric annular walls, such as wall
102, and may be in fluid comuni cation with each other
at partitions 104 that are nmade in walls 102 at
dianmetrically opposite positions within fluid jacket
40. The radial width of the fl ow passages nmay be equa
as shown in the illustrated enbodi nent. [0020] Axi al
fl ow passages 86, 88, 90, 92 provide fluid
comruni cati on between concentric fl ow passages 72, 74,
76 , 78, 80, 82, 84 and radial flow passage 94, 96,
respectively. Axial flow passages 86 , 88, 90, 92, are
each in direct fluid conmunication with at | east one
concentric fl ow passage 72, 74, 76, 78, 80, 82, 84. In
the illustrated enbodi nent, axial flow passages, 86,
90, are in fluid comunication with the radially
out ernost concentric flow passage 84 and are also in
fluid communi cation with the fl ow passage 82 di sposed
radially inwardly of passage 84. A dianeter of each of
axi al flow passages 86 , 90 extends across the ful
radi al |ength of concentric flow passage 84 and across
only a portion (approximtely one-half in the
illustrated enbodi nent) of the radial |ength of
concentric flow passage 82. Axial flow passages 88,
92, are in fluid comunication with adjacent
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