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TI TLE OF THE | NVENTI ON MYCOPLASMA HYOPNEUMONI AE
VACCI NE | NCORPORATI ON BY REFERENCE Thi s application

webarmssohenefit of U.S. provisional patent appPCT/aB100T1004978

Serial No. 60/778,987 filed March 3, 2006. Reference
is mde to U S. Patent Application Serial Nos.
10/899,1 8 1 filed July 26, 2004, USSN 09/232, 279
filed January 15, 1999, now U.S. Patent No. 6, 376,473
i ssued April 23, 2002, USSN 09/232,469 filed January
NQ, Glent No. 6,451,770 issued
SSN 09/ 232,477 filed January 15,
1999 WWMWAM@HWEWOMAEZ&C&ZINE i ssued May 8,
, ) d ed January 15, 1999 now U. S.

in d March 27, 2001, USSN
09/ Zmllmllcaﬂoealaixanbmeﬁt afJ. Slﬂ@@lswndwatdnsappﬁaatmntsem No.

%)/-{27%3%3@%99%§%§% gwg | 24, 2001, USSN 09/347,594 filed

Patent No. 6,217,883 issued
Aprl IReIerenczmadwsmomt%apBE@ﬁbn Serinl Doy, 1899230 Giledolnly 26,

108 0580 89730910 1 i, SRk, R b6 3 O hsuca pr
Np20®, g§$NGE623IZ$4§QéHCq\bPW}’ 18 192?) osw QJSSNtQDlgNQS@4®2’87O issued

§%teﬁﬁaepﬁ 9663 Lﬁssr?-QQQ:az Mﬁ%ﬁe&)%ﬁ% 1357991 ﬁ&@'u@%&:ﬂ{ No.
USSN 09/ 784,982 f br uary 1, now

&8, 596 civiies May. 8 eogwmowzwesoﬁwwary 120t9§9 eBIAS Patent

1@8/6723)4'; 1%8 Gshdd ﬁdrcEQbf Hﬁ)ﬁ )'Ué§N oB@@é 47991’&1 l}’aéaaPﬁi 3%9 Dow US.
984 | ssue

?qtqnéafOF@B?haqzylswd Amz‘t ﬁsw @S§ %@%ﬁ%@ed 6015581 9@?4ww Us.

Pa3&id Bd. d/aY7,683 QR4 ,ApHSSN 21;61 Q?s7sx~4695é3 iﬁﬂhlE&Ma @fl )de'é now U.S.
2002 _now_U. S,

B NOy 3K 45 5t §veragiy 10 2B SN 5336, T3l Tt . 2000 now
WSSPatélatnen b, 5B osﬁxs&iea MZ%h 18,2003 VE510%9680,313 £i128 Odtober 6, 2000,

VRt nad b s o W s Rl BB o, no

us, paed No. 6ISS64112)/13687 Ryl 1,/2008,dIS3MD 09/a84,99Bfiled PO&nary 16, 2001,

PR Biies Bl Sl G s 2002 b AR 400 00 cmary
DR moulS. BateRaN@6,5 8574 GsXARVER6, 2083UESSN 10072439 filed
i S P oy ey i
Y0/085¢519 dnstFoprusay 28,2062, ndSINS 187G No56,818, 52k Nsivember 16,
2%4 4 B88%9 1 oHﬁs%zlé égsgxg@? ﬁédz%g@ﬁrl'o 226912 i‘ge%%t%lgt"&s 2002,

Pat ent sste ebriary
YRIIN|16/238,1 Befikkd September lDuh@ZZUSSIz'O@B@LSSSNldﬂIHebn@w 33003,

thséﬁ%fib'i X981§bed %@9&6 L éﬁf@{ﬁ? é.ﬁis%?ﬁ)/z?o%%xfé' @g&h@gﬂg%ﬁ&ﬁw

11’17@4’-@66%9? P?qeé@e%ﬁp%mywep Szmt NySER0% 6701 issued dune 21, 2005,
ssredoRuguss fi3d ,szly%? Qooﬂwww/@sb%zﬁaﬁmf Nb\ee%b%? wm@ 20SSN
111203826%9:}"1& gr?tﬁr? (1)9 2%(6)5 OI}SSN H/S% 5|v559rt£1:1ed Ma’rch 14 2005 USSN
11/106,780 filed April 15, 2005, now U.S. Patent No. 6,998,127 issued February 14, 2006,
USSN 11/156,829 filed June 20, 2005, USSN 11/184,236 filed July 19, 2005, USSN
11/196,722 filed August 3, 2005, USSN 11/211,983 filed September 25, 2005, USSN
11/348,084 filed February 6, 2006, USSN 60/151,564 filed August 31, 1999, USSN
60/318,686 filed September 12, 2001, USSN 60/366,014 filed March 20, 2002, USSN
60/370,282 filed April 5, 2002, USSN 60/432,298 filed December 9, 2002, USSN 60/490,345

filed July 24, 2003, USSN 60/519,571 filed November 13, 2003, USSN 60/522,636 filed
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60/ 370,282 filed April 5, 2002, USSN 60/432,298 filed
Decenber 9, 2002, USSN 60/490, 345 filed July 24, 2003,

wQSHN1604519, 571 filed Novenber 13, 2003, USSNPCT/US2007/004978

60/ 522,636 filedvarch 12, 2004, USSN 60/576,771 filed

June 4, 2004, USSN 60/581,689 filed June 15, 2004,

USSN 60/581,698 filed June 21, 2004, USSN 60/627, 878

filed Novenber 15, 2004, USSN 60/662,646 filed March

17, 2005, and USSN 60/ 736, 452 fil ed Novenber 14, 2005.

M hf19rz%99'@§sﬁee)sv§9ﬂ R123 1u e} 250 ﬁug:%%q?ggl s%fg June 15, 2004,

ereln or durin elr rosec
50N 6/H8 5698 flad Jnme|2ld2><wn’éﬁsy 601623 378 filaddN@rmberts, 2004, USSN

do%%z%@@'ﬁ'ikgclﬁh%ﬂ IQ%E?}ESUSS%\F@O/%A 4§505 &‘Flﬁl(%smﬁ gdzq‘BF

reference n clted docunme
docurkba tf@e&qm&@pbpatroes,@mé aY ddcumentscgited themm enduring their

;ﬁ&%&mt(@a tnocgﬁh r&@&urﬂn@) Malﬂﬁ%%@rﬁg lete%r ?eferenced in the appin

I nstructl ons descri ptions uct ecCl I cati o

LR ar@wé‘éi%um@?ts aitngl qsrr%far@ew hmrn (“berein chted épwments”),

288 all QoARYentAGHaBP fefdriiRE RPRALIR ditlY ddcRIEAC NG S e rvﬁihrlmy
are_hereby incorporated herein by reference; and

may
R BRI SRS U tipTe disPrRiqnereduct fRecifigations, a9 Prupt sheetyfor any
pTJRElcis WMatiGhdd heTdif of MLAH UbARndN MbiIEMtA UWERRINES M&tein, are hereby

neu ni ae vacci ne and nethods for a m ni stering
iR PTEiA X CRELIES. 659 TR OF RUERTFOT %ﬁm%&e invention.
_gwﬂepmaﬁva}ause of enzooti c pneunoni a,

remains.an | n the swi ne |ndustr
Thi s ﬁé{f"e“"%ﬂiwg %&P %ﬂﬁ’?‘g‘m"é‘éf?lb"rﬂ”f@’é’“f kicte|apd methods for
admliligteririg thbieanieespi ratory tract, resulting in little

fM&MQMm The lung | esions,

pigs, are charact eri sed by

a hy pérpplagiahipnédveontty, theehisalof elobtic privtimdfial féﬁfaﬁaf‘aﬁ @mportant
i ol ar accunmul at.i an

pgﬁ)r gé/nal“%(ﬁllje! s%vméawgu&y{: Frs QG comp Wa%wémﬂ?rgées the ciliated cells of

nucl ear ce S
tlwmeautamm tra¢tm1:§mang adotle cxp@swre & thb Sﬂmuﬁdsyatédx The lung lesions,

e?ﬁl&’e @J@Q F] )%_cgqg %%g Féé r% ¥ %e%)eg: ia %f tﬁﬁé@@ehal cells

aaqﬁeln mtﬂas@rpeavwularsandﬁmb@och:alecaccumaaﬁmoemoﬂ@a)ear cells.
F])ﬁgxgl g%)hyoﬂéuﬁ' ?@L F}xﬁ'gémhqgﬁmﬁ{gqeécﬁ§ﬁs aq? gbes\étf%lgﬁ er;rc? resistance is

are the reésul athogenl C capacl
indpsechimpigsn (radewediing fi6., dbickes dnjre HsaitoRes Rw 204 Dem$(2):317-20

a;{@?{ogfé&m&mrﬁs R SYUARGH. fg96ﬁfk%qm]1§ d. %05)nf(llll“mﬁp§%xpiiomsaand

arge extent by conmpn secondary P et one
I‘TSEﬂ“I W‘am?%afq the regelt afHp RQHWP%F@PMW of M. dropneumoniae and the

dBiehéeaestiond RhS1uhp) rT}feh:@oﬁHrﬁ' RASVaficedf pREGHERA iselnﬂlﬁmced to a large
s and in_groups are available. Treatnent

i ndi VI dual P
<X st fecngD igferfighs il g AB e Aﬁd@mmmias infection.
Differeht testé matmdn@nods SERRAMOAIAH mamiduan ig€anhh in MRS aktlavailable.
T?éatm I}(% dgmtm? )6 gs% 18(3): 104-9 h opneunoni ae

AF™E PG LB KMo SHIPIS PSS ERFIpLC PROR A ‘6?9“‘81@%%‘@‘ disease

(mmwp'leém, €BRDO)es ebalyViet Qf Hag5EepAB(I)26PHY.at ory syndrone

t hat Lesh rat at hogens. The

i hih AP RoREY Bl oL BRI S poy bRt o oy diepase complen

(El{(_[pﬁ) @anulgfagmgabbsﬁﬁm gymidtvene thatfiedides several respiratory pathogens.

The pathogens most commonly isolated from pigs with clinical signs of PRDC either infect

the cells of the immune system or induce significant immunopathology. Thus, PRRSV and
M. hyopneumoniae, the two most common pathogens associated with PRDC, alter the ability

of the respiratory immune system to respond to their presence and the presence of other
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the cells of the imune system or induce significant
i mmunopat hol ogy. Thus, PRRSV and M hyopneunoni ae, the

WO 72 conmon pat hogens associ ated wi t h PRDE;T/851087/004978

the ability of the respiratory i mune systemto
respond to their presence and the presence of

ot her pat hogens. By changing the respiratory inmmune
system these two common pat hogens increase the
susceptibility to the many other pathogens associ at ed

. P th
pm'{h%g%ng!;g%ﬁllgr?% %M\Egs%%fy cmhxieﬁyﬁem\,) g'ifs%tg\jo coﬁ{%on pathogens
inagase theysusepibibtarto Wleouanyeshes pathngdns _Msohyteﬁ meéthrRRTP@ reviewed in,
egvlqmgse@ VARARING, A AN Prllcob RoE 3SR eSE!

epar at ons neunoni a sour ces
i ncl Jde rRiRSvY FEN[OWUBMQ@“ Mfooprcamokigembave been based on

ag{uggtﬂ&i &mJ‘%@Rﬁr@E’ ((eliﬁf ﬁﬁl’auloflg fM. %&gﬁ%@rtg}Qmercml sources

, PROSYSTEM M (I nt ervet
inqhesierRESRIBEND (RexsilodemRrAmevican BomeReoductsh iy GRESP AXERat Lid),

NMEAE SN Plolgiy! Pk@gY)STEWg(%(thgﬁz ANGIEVEEM gé)oeﬂmager),

needl e adm ni st ered oSl t re renai ns nee

RESPISARE (Fiazer ince), and $; MY GRRAMAdPficardng ) WO

08/08394| 1812643368 a bR ARMthisteRAlcoinPoGASY 10 be
adm ni stered to a | arge nunber of aninmals and which is

cost TBffedemiipea nagddorgnsfiaciyrol. broraaronide vapingeffestive in a single

ddiesieatifiént eHat BWabito bel@imSterel (PPlaft MRIbSr ofMfthall B§I which is cost
stast S eral year s hav nmade it necessary to_ _devel op

© By affo%ﬁ h‘gfe‘i}%& iReReT SWietishas myspRlasgosis,
osahhdpdsesevbﬁt &M:ehdvb énada Q(iieéﬁiﬁdry)fb dévelBp Ycciies @hd ta@companymg

Vfl?]cmaﬁlo% %dhﬁ%% hng 4 g %ﬁ aéul?sol ﬁ gztcg{n];fg{)fggé ph E&vte ;?nor Ito maturlty,
wlmc.{lcprmm logistical ddfiadeed] ee. ithy) }ﬁgﬂ ifiiber bﬁplﬁ'ﬁﬁlﬁvaed:xhhe l'and that
v\géégir\tﬁ?if)ﬁg ? nﬁgc?]tta nﬁec 1?ﬁq9%§%$@ﬁr WPZ l'écﬂt? gé’ g'g | ntﬁfﬂ fyxllh\é is labour
imtgﬂsﬁWEOIE\fflﬁm hvlémgstbermeltlﬁEprathmmeﬂmh@tasmdﬂthafefkheleness of the
? Hﬂﬁéﬁla gf]the 3%3 Plﬁﬁoﬁ’ a%&k' Eer e W vg?ug ni Ilmélggﬁt S rrl]‘%g g re’ﬂ‘élgple
dPﬁEg @mistﬁlgreby] @igmﬁbmﬂyai;smaeahea@smnm ldoheasvmdteﬂmdh the worldwide

nra@sﬁséva%cme&&imwlwh&és swi ne herds. Ctation or
i dentj fication of any docunent in this application is

not Sitatienrrrddensificatipnof any: docymentin this appligatiin is bbtengdmission that
siidH ddcumEdt i$ SvatlRSle B F96 3kt th MEGRLEAInverBMVARY OF THE

I NVENTI ON The present invention provides a nmethod of
%@—m&ﬂ di sease or disorder in an

ani n@he prRebHR HveRRAMFbYIdes zﬁh&ho@@&?&%ﬂn?& ﬂr&feﬁﬁﬁé £ Bis¥dst Br
d%crdn% l asma. h O{He}eunom ge whi ch nm nE

; PSP AMABQNT A P2 SHveh Bé’g‘ e V“B Myicgplaspa
h,eéﬁnemwww which Iﬁtay@bm@nsﬁl digliRise Aot afirhl CAARARSHBUsly a pig, an

| @€ va neunoni aeé vaccl ne

oUARO IR B8 RIS ot L Wi ealtasbdRpimepanias R, | such

as aTb%lM érqmemomwva‘ccmd mlay wmmsepavlam Gpartéal Sblbﬂﬂépatratxon

|

T e PO R R £ Rl Vit PR B Byt vaceine
“ﬁpc@tr@w@mpnse one or more M. hyopneumoniae derived polypeptides or proteins,

immunogenic fragments of such polypeptides or proteins, or one or more M. hyopneumoniae

genes encoding such proteins, polypeptides or immunogenic fragments. Advantageously, the
M. hyopneumoniae vaccine is an inactivated vaccine. In another advantageous embodiment,

the M. hyopneumoniae vaccine may further comprise an adjuvant.
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i mmunogeni ¢ fragnents of such pol ypepti des or
proteins, or one or nore M hyopneunoni ae genes

wenmodoiogz such proteins, polypeptides or i nMUNPYETSI07/004978

fragnents. Advant ageously, the M hyopneunoni ae

vaccine is an inactivated vaccine. In another

advant ageous enbodi nent, the M hyopneunoni ae vacci ne

may further conprise an adjuvant. Anot her of the

present invention is a vaccination nethod agai nst M

hyop h of .
ey ASBEY e o I e SRR b eBbE Rt . pyonpumonice,
weiichi rod erwmEse thetstepfof afiininyHen teomi aagnal siyantegeossin g pig. an
ekf}cﬁléﬁ't Snbiih oP?ﬁE 'hg%JnfeErﬁoﬁl!)& Fao Rk us \qg b %Hufag&‘n@écﬁé 3t mi&%tor which
el1Tcits a safe a rotective 1 mu onse a
afiminigrapipreclivats a gafe amh proftestiveisreene respogseags iyt Iwnnetwrtomae
A%ﬂx%?&bjeé’é’ﬁ‘é £PhcBRY i GOEPEY 2 v&w}n@ dofpisfsicit tiquid jet needle-free
needl e-free 1 njector an l'east one vacclne Viar

igjenterand iahlgash OWF vapg g el aeririning v divareuprpriag vogdiiey operatively
a83RBIHIS PerfRmRRE hthimistriforPGThdW Rt indtd mn%alt maxag&;ua? a pig,

to an animal, advantageously a pig, and to elicit
andijoesliii 4 PGP RINSPEVS FRMIRRE TPEROpRABRINGOY; hspnaymoniae.
hy 0 pl’tQ:UﬁKt&i 8t inlthis dScIBre Ond hdticuldhytih| |t1§3 dhiss hRFBF Pardfbhs,

Igr Ln fhe claingp.and/ or paragraphs, terns
%ﬁmﬁ%esmml"@s o sezarpising apdthe fike fap-hayg thegpganing

atmkftemtant inqY 8. Rdteht 1694 &g\ Ghé}t dah inkidh Efhclu@ed ] “ThdludéedS,; “including”,

can, mean " ,
B et bk sty EonRiing FeeTR e OF 4 el srepgaly of
hswcthe ﬁzeanmg)mrnbéd 10ghas SEULS. Rhteit 104, @ hEE AW for Slements not
efﬁlgetpytl:;le%k dyblfq xcr:]uXe: elgrplg tg@;%p ?Od'% frbpxb 2’%8%1%5{)%1 t@fgct a basic or
newﬂbhaamhynceﬁmmewnbmi excl ude el enents that are

-fou n(i"h%sg aM‘?thglr %n?gc%dﬁ{léntg ire dhsgfose%f f %%:t ObVIOrlila %8%:%%{;1 encom;l)assed by,

characteris hventron. Fhes

ﬂ@rfblmvwemegllad Begirptibmsed or are obvi ous from and
2 P o VARG follow ng Detail ed Description.
C The present invention provides a

met h@ble mesqnt waenting poevigesawesthodef teeativgseraseventingla diseade or
disBrd@Fin3RiaiRhal QQXMe%gﬁ %L%j cﬁxspd infRHSE 1t9 %lyco lasma

infection wth M/copl asha hyopneuroni ae
gy ydeich may epmpgse asministaringisl an aameémdagemwy apig, an

effedive @Hno@tfntfo?ﬁtsi g RROUY AQfoptasiiag A,g,.eg%ﬁamac%me
Mycopl asna hyopneunoni ae vacci ne. used herein, the

t er n™s 4FRdRgro. jthitera canimpl” inclydes plf Kertebrats #Rimals including humans. It

als@ G.‘rlcludileﬂ@a Mdiveda] ardidalBih 90 staBd 3R Selgiindn, dhé’lhxﬂh’gﬁémbryomc and
vel opment.,” i ncl udin

n_ al
IR R TR AL TN R L R —
cinimast(epy; dﬁ@) delineale.g.| cutd)jcl@ines ., Woddes), b%h&cte 1Q cattle) porcine

eI| .., cats
QRSB AR atifud Ty SRy Sug el ottra o 3seraies or
sybspegies of ﬂg:gaxonamm/@ksls ags siich aybamst linkingl tb,edhiﬁkeﬂsl(b@d&&ers broilers
d | t pecies or
oRPIaYRES SRENE, dhck S FoSie, £olH pRARS BorRin, HopRe s, Gows and
rattigsdpadwding pytdedy emy angcassdwarg. and | ayers), turkeys,
ﬁ U\c/:vl;ﬁs usbdHe Rt ’theatelq'llx' %IE" refd}§ %A hfinal B?fxgrgmg bnfgfnn cItP\e Term “boar”

Cr ows an
refers to an entire male pig over six months of age destined as a sire. The term “gilt” refers to

a young female pig who has not produced first litter up to first farrowing. The term “hog”

refers to a castrated male pig. The term “piglet” refers to a young pig. The term “porker”
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ratites including ostrich, emu and cassowary. As used
herein, the term"pig" refers to an ani mal of porcine
w@riogiteso4The term "boar” refers to an entire nedEURL097/004978

over six nmonths of age destined as a sire. The term
"gilt" refers to a young fenmale pig who has not

produced first litter up to first farrow ng. The term
"hog" refers to a castrated nale pig. The term

piglet refers to a young pig. The term

refprg Qo e? fniecc? f %F]% b%e%d ?ort%){%opo&fmé%k t 'Fl%eedtexl;r? r‘ﬁt%ggﬂregeﬁsrtﬁgyig
wth@hammte abputl -1 ekeks oldd Th'Eh@‘m:‘Bpwi’ tefers/to 2 Emelesoftrepraductive age
. r ot t ” . L e
a%fgs%gﬁ,gfror ghefg&ggg% g&ﬁﬁ g%!e; ﬁﬁg&tﬂgrvpﬁ%& Siglet” or
“wegngr adfers tglagoungpigwitkichnmay be dfoet lsl toabauty2didays ¢fi age, about two to
c 4

il SRITRY 0l st hoch v oRBRLr B o BOR: e B3t BB 1A wecks of
agd- age or about five to eight weeks ol d weeks of age.

As UAE qséaq{e?élﬁ] thd Qﬁn t'ﬁflm:nt'vﬁlﬁéﬂs %H? olﬂ@@xgtsreﬁﬂxs if3 giai"l‘ﬁfto be

that retains its ability to be infectious In an ani'na

idesdious imanpapwalhestei n, the term "inactivated vacci ne"

e AN s s IR Ohhdivafd S Rieak Aohchib @&h Sitfon
or gani sm or pat hogen that is no | onger capable

C?'?éﬂmns aninfpctious greaniem or patogsathal gone lenger lﬁ@alb!fcqfé?nhﬁﬁﬂm or

gowtR| The %@ﬁ)@&ﬂﬂhy 8¢ bdckrEp lwrblnpt‘élfdzgilQ)'r fdr@@ﬁh'o\‘x In' fictiVA¥on may
accqonpl.i shed by a varlet net hods "1 ncl u

be
bf pesBPRIIRA P A or e GRE Ot 1l iAB e GavingagHsmical reatment (for

ekdngaé, lﬁéﬂﬁnéﬂt M’th hineRE A1 DR forMalit ) §oHidatiBn, radi UG Adak 6Fany other
radi ati on, t.or ané/ ot her convent neans
CONFRIW ’B?ﬂmf i5iBL SR vERIFPICAEFLEF %?W&%mws?m% while

nmirgamngﬁmwhmhﬁogmicnyal ning its i rmunogenl city. As used

hereln ne res onseg" refers to a
responé‘seedgwefeé“’ (B e e PrSCARF TR RS BliFiied fg animal
Angdfngrune cespersk mayrefermoioe]lilyr infohdnjty (CMI)?; mahlotarmuﬁuﬁ]yy é'may

8Ky et Ebnl e SR ema S o B cipa part o e
immmumeyssys Ferexample, exmarpie@pmpos‘mmm presenoiivtntion nify

sheftic ;ﬁgnée AT MEPAE Dol i RBSG] 1 Efnsy | NduCe an

I ncre eron resp used herein,

t he Aepspd 'hsrﬂm ghmférrm Pantigentiom dgtmﬂnqgaa nBeans 8 siistaape that induces a
shedfHc inRAME SSponss RES hid: GnillITHAE ahiG3R \?\ﬂ%%o{ngn?e {'QRble organism,
animal . The antigen nmay conprise a rgani sm
killesl,| aggnuazadi s hiysx axrburit o1 Restionzof o lerganismop repmmbmant ‘GEtoan
cSMtaamk %'ﬁolyﬁuél@&mlnmg éﬁqm&o%égg eﬁ]aﬂferbg ucm% gn immune

pol ynucl eoti de encodi ng an 1 nmu capa
TSSAYITE PR RIFSSRIRHOR & 3 hashriwal; a pmﬁelp,rae;s%meawq» A PERSidg, an epitope, a

hia&d, oamywmbuamaﬁ @lefdof, a poln%/)pept i de, ﬁ pep% I dis an ;
epi t e ten, Of, ny Co i nati on t ereo use
her egg “éeldﬁ’é ‘gfl?ﬁ termy| ‘P}%é’ﬂlé‘ﬁt MeRRS A NaCeing eI3ipiag more than one
autiget fiioni differeat gentlaan spaae,-s aﬂﬁaﬁdj@ﬁgeﬁﬁ@ﬁe (%rfefx%ﬁlét a GRBIAE &

speci of. m I‘OOT a vacci ne
cgr{lpn n%gens from ‘I" a mu tocu;a galmonealla Escherichia coli, Haemophilus

somnus and Clostridium).
As used herein, the term "adjuvant" means a substance added to a vaccine to increase
a vaccine's immunogenicity. The mechanism of how an adjuvant operates is not entirely

known. Some adjuvants are believed to enhance the immune response by slowly releasing the
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conprising antigens from Pasteurella nmultodda,
Sal nonel | a. Escherichia coli, Haenophilus somus and

w@h@stioiodt um) . As used herein, the term "adj uveer/US2007/004978

means a substance added to a vaccine to increase a
vacci ne' s i mmunogenicity. The nechani sm of how an

adj uvant operates is not entirely known. Sone

adj uvants are believed to enhance the i mmune response
by slowy rel easing theantigen, while other adjuvants

REEERhild i host | e system nore
aefl%iaci ent ‘Pge‘_]c? :&}Hg? ]?g ?lt%ls%/rg Iﬂ])i/eq%rm <P %er?utﬁgl?ee otsﬁ IS FeT omore
efficiandu or ¢fifectively ok stiraelate thesrodsntidn bespetific cyfokinter. s

" phapRReRteldial the rier” and .

" phar maceut | call tegg%?gltga cgufealy aqckptatl garrier” and

PhifBRcEHtE abrteptablevehisled are iptezchihgenble wadiefdrao & Mhid vehicle for

6k Vo QneVAGigEMAqh Ak ol 8889 ebPk? Sui
A e
pptEpratetlt acatntablecasdese known inhe srbincludedwnatemot timitad fo, sterile
vdafl:@,! Uk, gﬂ%se,ade@ctrﬁ&t, ot buftdr&fsolftio ft(ﬁyi rsem}(i\%&%iude auxiliary agents
.saline, glugose, dextrose, or bq? ered solutions.
inliinee b foglmiteet tou diieatix stabikizeys Ggeasrs and mdnamagidshiptreservatives,
weting lapdtitd, @fhulsiying lal#R8) p8l butfeR) hichR' Fisddsitd enhantif@ hdditives, colors
a‘ﬁ’?} 2[(71 no aci ds), preservatives, wetting agents,
“EhUFSfYying agents, pH buffering agents, viscosity
enhansused hadih, thevesn "&otiae SordpiditioRCinkluli6s at'ﬁ%s“ﬁféqmtigen or
dherein, .the term tv CCi neH% n\‘%gsl tion" includes at
TeaStUoNe RRETHEN"GY Yichew %e fcl¢ ugetyhfor induging jap #nmyne response
ineeclysp (Vabdine somtpositiensisftitl adfrinisterdd e ddd8geaAnd BYWeBniques well

e | hqst. Vaccine conpositions can be
A FAAREe S R roe B L YA, B AL OVReP st puch factors
ag the ageossx, wkight, epkcies ahd eonditilinadtheqecipiehinihal 3hdahé foute of
Wale vy S| t.i.on such factors as the e,
o e S oS Y e B B dordbaia
Infpgnpgenlar, snbcutaneoyso Waecinf comthobitipad daa be @dministed S16h& ofEan be co-
AisRietdr @ dulhy : Aaneous e:qg. intradernnl,
it rs_anusé ul u?ﬁlaglg’ggglt%g%g%g g}l@\?g%ecr: ?rﬁ%mggtﬁﬁ% CI3PSiis! ®an
COPOIIATT A8 caRia Ak diaey, substanram suvh as wetidgion emtiBifeidg @gents, pH
DR BEdnR, hoju AR Bl S ' ol reatnent s or
ther gp%es. qli‘rl]e conpos%tgﬁgﬁliﬂaégﬁg%:%ﬁvg%’ﬁ rgsﬁg(via TS yeolors, and the
likey, B“sﬂea‘!‘f% upan fhp ropde Qfgaldmnﬁgﬁ%lon endths ipfeprragiom desired., Statdard
pHatthiceitidayteRGEACE as HEUNKABL'S Phitna¥dusica %&*e}‘%e%m *BE& W3S be
addi tives, preservatives, , colors, and the |ike,
°°8%‘g§ﬂaﬁ RGP SHiPlrPreratations Pithant uridue pxpetimrntation. t he
pre mkallli@ap@e&bhﬁ'd vaciiRA8) dbniphidd M BA6M ok Eﬁjtialltlc%ﬁg%egaraﬁon
andie BhedS en@ﬁ?mtn tc](P)ns s, Phar maceuttl cal Sci ences, " 199 '
ey bE “COASUTTEHCY 85 HPasfaier spndifiad| lve preppmtian.iagwbunit vaccine,
oot Mo s o e cnctangle ASBBUADIGE erived
"%’?’eﬁ a{égto f]%ﬁtegn%d SpuagEnis fiagmants afuch Bolypeptides.onpapteias.iof one or
mese Wd?ﬁﬁewzﬁihwgerps epaiinigisoch prateis oy pep N i ﬂﬁ‘muﬁdﬁ@ﬁc
fr. Ats SR Pehes ch .nay conpri.se one or nore L
%zigﬁeu non ﬁa%s ‘ﬁg‘%@gﬁ?& St} ga t”l’g(?%'gg?)b fhepﬂ"tf{]yé?Pﬂ%f‘,mo’"“e vaccine is
anjligehngbYAceing.r lyanethes ad/anigenins pobydimpit, the 3. Gyopneumoniae vaccine
mdY RHBdrRSmpRLe MR RLpOr € M hyopneunoni ae genes
encq_di n%_ such proteins, polypeptides or inmunogenic
o obtain an inactivated immunologic, or vaccine composition, the pathogen is

produced in a medium capable of supporting the growth of Mycoplasma. The selected culture

medium may include media known to those of skill in the art to propagate Mycoplasma such
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fragments whi ch genes or nucleic acids.
Advant ageously, the M hyopneunoni ae vaccine is an

WO p@ctid3pat ed vaccine. | n another advantageous PCT/US2007/004978
enbodi nent, the M hyopneunoni ae vacci ne may further
conprise an adjuvant. To obtain an inactivated
i mmunol ogi ¢, or vacci ne conposition, the pathogen is
produced in a nedi um capabl e of supporting the growh
of Mycopl asma. The sel ected culture nedi um may i ncl ude

' he § 11 d t
BN R IPRR NG 1, S Lo RIRRE St 5
VobRes.RO81, 42038478/ WQ 99984D0Y . S. Bat. iol s,ea&smmthalslm
re&%reyc%%sglgé’eglzlggﬁ%lna 1ﬁ él}efeéiﬁﬁ ?%gnvawear%éé %agggsZ%ands ophonally,
suigjeetnsl ta slerificatiopbyfreqandpla ¢hemidal reatmdntalsingy foh exaness, ifergnalin or
|
fcﬁ'&glde%m Cak}lo}ﬂlola%me&ﬁﬁgneﬁrgmg tﬁﬁzlr;' k@%h&ﬂu*ﬁv@;ﬁ;fﬂﬁmemsal

reat ment using, for e
ang} the Ykergnd/eny ol sicabirertpens §¢-&| ad@?b‘m@m@tt lay saaination)ndethods for

iALiAkiYn SleRVdIARR WIS thob B skill ﬁxhﬁé@{ %%loglagﬂg h)tf({jJ fedrhdifae

and/ or a physical treatnent (e. treatment or
baciivEnmA RS MagiaRIy Tporaldanses reAmens (Rossd Fiotial kA Vet Res.

1993, hhq%embogkb)l ¢thi1Bnildd& GHEI M&m& @sde. gh.wc*érﬁ WEBS2Er by

bacteri um may be inactivat ed y fornal deg% e treatnent

th(nRBrgga freatment{U.§, Pat. Nog, 5,368, §7e’$tand ReX38,543n Fhe ingetivating agent can be

naﬁaazeh%@mom b@talﬁﬁhﬁedtmnl%fé or BEI treatnent (see,
WO 91/ ﬁl nerosal treatnment (U. S

18627)
Pat T‘No@a“‘s’a@a @aé%e"zﬁa bg cwsn%%fs by eppentiqaRlicryEEniREpn
tea@ﬁqﬁes,olarpahﬁuraew tldafikQdon) ramﬂ/GfIWﬁ‘!idlby c@n\Fbellt)rfall tﬁ&gﬁ%ﬁon means,
concentrate

The i nac at e hogen

IR PORB RSB OBTP L B8 TR Dt 15 IBHIEY K GPeftaton or
bjoyltnaﬁttiaaf)m | Asratd hﬂemaﬂhdkdﬂm ﬂﬁihhﬁdg@dlchy Bedhe Qﬁﬁalbm'producmg an

urification ans articular using chromatograph

‘echnrgues Micl® d‘“‘ma‘ GRS B ATSERiof BB gs- This immune r sponse

fogmls tHeibastis af the mra:uasctxbg/ 1mnﬂntxmeyf élicitecdiby Daccihd agsifd akRpscifidlinfectious
‘g herm”imunogenicity" means capabl e of producing

A Tune response in a host aninal against an antigen

or akhe rgethed offthé presentrinventicespo be praf ticedBising suthmitivacddies having

p&rﬂﬁzd%?%' ﬁrtéu n}amgxhﬁqﬁeg’c ﬁg‘géﬁggfﬁépﬁ%‘{fg 1fnn{u%1é>gemc fragments

IC INn eCt|OUS
EWEelli’SrﬁﬂérPPlWﬁpt@ﬁﬁ b@hquemq; gelpaligieptjdes ghnibe prepared using

te¥ﬁ’r§&de§ RAoWAH Y aRUdrkiiet %%QJQW&QJ{WH ?ﬁ mq}(%% %Fﬁlgd in the

proteln polypeptldes and | nmunogeni c
edised 191 dRlSTRING PERIPIP PR B At demogsneiy.proh e nodyaarytamide gel

1 tik £8 RSN AR
: gﬁ**ﬁ@@‘ T AL (S

“EiEEPIHEON Y bR B GTRESCer G b smioR mofeds wel known
1np:h@irﬁl Ih qupedifiy embodiMmemg e QhécYne B 1h tﬁ@p:@@elny AREM AT Brises at
1e9§on r% tiro Igrobesm of as fol |l owed %6%

vi slia Ih&P "B@‘f"@"’ﬁiﬁ’iﬁ?b‘g’% Bt npLlimitestoP4S, BEHiPAg, P102, P70,
Piﬁaetqnd H4|4_gh_arlra semtbmﬁ thmma{opba;ma gﬂtnﬁﬁé rHtt“cteﬁklle isftkdde & Minion
nown in e art. In a
etgzi’eﬁlé?cﬁézxmé'r@%?Ip%a?gééﬁb\?é cine used in the present
i nvdntotlen ewbodimests,ghatvaccipasteddn mepﬁahﬁi oF thé Plesent invention

h | im
cJﬁéQg Y Zﬂyo%gatﬁyoguae%bteg}{ bnac%vated who]% or pat’tlaFce?l or mo<511f ed live) or
aM. hyopneumomae protein or polypeptide or immunogenic fragment thereof and at least
one other immunogen (inactivated whole or partial cell or modified live) or an immunogenic

or antigenic protein, polypeptide or immunogenic fragment thereof, and is preferably a viral,
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P50 and P44. For a sequence of the M hyopneunoni ae
genone, reference is made to Mnion et al., J
w@amraeiosz 2004 Nov; 186(21): 7123-33. | n ot hepCT/US2007/004978

enbodi nents, the vaccine used in the nethod of the
present invention conprises a M hyopneunoni ae

bacterin (inactivated whole or partial cell or

nodi fied |ive) or aM hyopneunoni ae protein or

pol ypeptide or immunogenic fragnent thereof and at

bac%r?aﬁ 1%1 ﬁchpgo:lypiﬁg e ?rgeﬁ1 I nj%%ctnhg grtngc()jdlmegtl Sxe nl(r:nugpgenic

ﬁagmq:rgemﬂ wc protensor pobipyptaiss hae amequemwcmg_msmg dt leagri®nat least

15 Q‘? iegg{fZ’O ﬁqgﬂs{ 55 Bf l%%sq 56th YeaSt 34! £t%a’spﬂp taplrelfls%LIS,oart least 50, at least
parasitic polypéptide” 1n a futther specitic

Saray tedbtrodnat, 1ea;sh@5 Rhheast 0.t ileastf 5 aggienst 80, of least 8, g8 leasteiOnat least 95

| . .
offy 163, HRERHL GRS BN, 18 BB AL P Bfhs ha piprides sed i
thggnethd Qféb%mre%t mafntto@aglpludmg byt nat imited 4EP46 P65.899t P102, P70,
pg@an@pMj east 55, at l|east 60, at |east 65, at |east

0, at least 75, at least 80, at |east 85, at |east
90 Eyrtheg dhe Mohyagnenmonigepsotetns foraisn in Ygaeines asprivhstaatialtypure or

hs&ogéasousnmmaﬁm 6f 1RE BleBél $nvRRbrREYRBRIdse 50%8&1&%1@ are
the_met hod of the present .invention, including but not

opicaly eerifics frome | O%fesﬂs gaIEssing [roompinent npejeotide pequences encoding
tHebd prbRins. Sivd thelmpaﬂﬂeaﬂmr&h@Se complidhed bph vis&y 'of'methods well

T B e (B Boae TAIR Seulbel o dr et Eraymology”.
1991, padeiic BfésSMhth tSadTEegd PProtelid Burifichtidn: @einéipREwhdpractice”, 1982,
Scel I S VBRI ﬁ\ge reconbl nant nucl eotide sequences

BARESTi r‘?a RS YB¥ot ei ns. Such protein purification can

be aﬁ:’mimpéntmhe’ah}by edcovifpiabses t 16ust thG%pWﬂonKﬁQMUh@gen

Sodle PO SR ol S SRR R pboe

e@mnnﬂanég’phoﬁbﬂym ol cnhﬁmelrf ication: Principles and

pr acfd acfleadv %%éns e%%ddr}ggx{t, Mg éllo ter ll\éetw Y%rng(ot ol%?he c 1

i nvention fur enconpasse east Pone ytomegalovirus
((ﬁwpmemn@ﬂnie&eﬂy gengnogen contained in a vect or nol ecul e

or af a%ﬁkﬁ&ﬁﬂ;&ﬂné’:ﬁcﬁmg Enl?agger Flﬁﬁ(ﬁ'%lrym(gt&g lit?c‘iiuéeova%fxus cell or tissue

pronoter el enent and opti ona enhancer
spegifigrreryeteisde- anhwetieendothelizd ccﬂk byt somaitis celher giern ndt)evanous
vitdl prdifote ATERRhOME. fEJém%W) mb&f@@e@&‘? gﬁﬁ-ﬁ&&s AR Entlafcers have

anot her enbodi nent, the enhancers and pronoters

brendesraibed arekyawn sapre fskillg Siserpreet-Bi- &1 pradnBery Sher. December

19961 t1 2):70050h eLi &g thmilbteéhx@e IMiarcH % 9991'1,7( ﬁgﬁ@ljhﬁdq,%lnlat etal,
r.ste us _vir ronot ers and_enhancers

VERloh L B o aHPL) il b B e ARy efrence
imthveie eft@etiesfiescr i bed are known to one of skill in the

art f{see Gene. Ther. Decenber 1999;

6( 12§"°§6’Eﬁ§s ?'gﬁd“ht’?“’é*t‘h"élmay %ﬁf“péfysg SR BresentinveRtiorgigelude, but
artHBlimit@ito- TR amnttle Roiis surcodia védus, TR/bf HSVeg earj)Utbr 1atd @romoter of

S%’%@ %rdgxgosrglju;e HIZ_]O T ?a%e ?l% g% BL Log[ )ﬁucrge? lgm ,rrgftfalé%t;nonem alpha-1

antitrypsin, albumin, collagenese elastase I, beta-actin, beta-globin, gamma-globin, alpha-

fetoprotein, muscle creatin kinase.
A "vector" refers to a recombinant DNA or RNA plasmid or virus that comprises a
heterologous polynucleotide to be delivered to a target cell, either in vitro or in vivo. The

heterologous polynucleotide may comprise a sequence of interest for purposes of therapy,
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Pronoters and enhancers that may be enployed in the
present invention include, but are not limted to LTR

wo@eoorhesoRous sarcoma virus, TK of HSV-1, ear| yPOr/uszng004978

pronoter of SV40, adenovirus najor late (MP),
phosphogl ycer at e ki nase, netallothionein, alpha- 1
antitrypsin, albumn, coll agenese, el astase I,

bet a-acti n, beta-globin, gamma-globin,

al phaf et oprotei n, nuscle creatin kinase. A "vector"”

refers to econbi.nant. DNA or. RNA pl asm d or virus
w15 Butte e BE IR LPRrH B SETEISBIPHRLT A tbhertinygtsector need not
beledpiablerof eeplicativntia tigadtiragt karge célher subjecty Thé @ indlutles cloning
v u1sd BR1EH §1:Q)i 300U, oI ynucl eoti de may comprise a

sequence of rnteres or purposes of therapy, and may

opt i Dheatetny "fzeombinaite meansm piyranlcetider semisyothetiq o8 sytritlestic origin

i . r t .

A 4RGE JOEE i deon i B or ARG arBthef AGRIcEofBhe i an arrangement
nqtfeunddnmatupes| udes cl oni ng vectors al so included are

Viraky bes" mldifs A&V ik L .

pol ynuéc{frgtc_)ot%i dse s%rr? synt et ?‘gaoégglﬁ&g%td ﬁg‘tﬁﬁ%ﬁ% iqulr?}the rest of the
exiiy Ehwaich Hds beipgsomiared Eetxamplena pelypudirotide, mayrtieeplaced by
gé}{égg Qﬁém&?ilr% rﬂ%éﬁ}liﬁgésl A al plastiid 8f veRiY Q05 RSB a E%pglt dhrce, and
_hature. "Heterol ogous" neans derived froma ]
ISgeirarplogpuspolimueieetide. &promster emayedhEom és pathfe cofimg sequence and
ofdthtively lirfkeWhd £ Boditg dequdiRl D CRIPAE Bhive Rhudat AR Rterdogous

pol ynucl eoti de, may be placed by genetic engi neering
PYOBYHi ques into a plasmd or vector derived froma

di f f ehepdlyfiRlboti@es oFftet ihFenBoh flaf EOMPBRUAditional sequences, such as
renoved fromits native

@gl. nucl eQti de. A prqnpter i )
B tigl cncating tdvensed VAl e F47A SATSTTIRLER Upth conEeNiPg glements such
af]ﬁquefer@ ribbdogie Hikdifg §ifb§,TpWaHb‘r|leﬁi%ﬂ lldﬂékgfﬁdddiﬁorﬁ} tranﬁcription units
ter S _pronoter e pol ynucl eoti des of. the .
ofdfe SRR REMR SRS FlrerehipPolsh Ar B o B Lo ne gxpression,
hardaliogousredonthitatidh ppd S asferneation of 4 Host céll)@nd aiyEsuch construct as may
ri ion unit,.. contralling.elenents such as
b%?%%%@g'}@%royﬁggg{g%nﬁpﬁ Fﬁ’és BYEE™ ol yadenyl at i on
si t eThe preskint ingergtiontencomsmasses b ivecton ixiptessing) M hy ap@ekm aliae0 f
. . i f Ler ., Se nces that.
By Olriahs o ahaAb G PR R FISRANIIARE chetibsion sh
hyapdenmaniad ipymunoReMare hdwntagequslygirésentandn anvgntiveciector. At a
ek, W cApribRY, BRI HESEARFof Br BnQ¥ls @?ar?ﬂiﬂ%%ﬂ'é&‘&o? (ATG), a

of this invention. The present Invention enconpasse
StgR E2491 384 5 iPERY!RK 20 oRtipaplivealsrrpaladeniiatitogequepre for certain vectors
suthlak BALHIAIndRBA R IHESveliors, £.89 OEAtvRctofs! B BlaS pt)%n;sgse When the
expression of M hyopneunpni ae | mmnogen are =
P%M’@é?ﬁﬁ"_ MfeLgR BRFCASH PRAwEREin fFrement Aeehds Mopregraniae immugogen,
adViafitafetiisly] fi the GG ArSATG iCHRGASE §' o2 BRG0idi fréﬁn@glad Pdtop codon is
p codon

onsisfs of an initiation codon (ATG, a sto
P‘éﬁeg's *‘é§ p?’&%?@?ﬂ,e“‘é e OPEPIHRGFARrESHIOR gnaY bs presartetigh at erbancer
ssjeences) cabilizingsequieacds, sueh hoinfrof bidsigdal Pdqaskesl peifitting the secretion
o{.:t%‘%laoitgnvi ral vectors, e.g., viral vectors other than
poxviruses. When the pol ynucl eoti de encodes a
pol yMiethiods for imrakipgend/or adrginisterilv a lvyapne ueganibignts or plasmid for

expidN{3n e Eene products of genes of the invention either in vivo or in vitro can be any

desired method, e.g., a method which is by or analogous to the methods disclosed in, or
disclosed in documents cited in: U.S. Pat. Nos. 4,603,112; 4,769,330; 4,394,448; 4,722,848;
4,745,051, 4,769,331; 4,945,050; 5,494,807; 5,514,375; 5,744,140; 5,744,141; 5,756,103;
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advant ageously, in the vector, an ATGis placed at 5

of the reading franme and a stop codon is placed at 3'.
w@rdenomkenments for controlling expressi on mayPdEUS2007/004978

present, such as enhancer sequences, stabilizing

sequences, such as inrron and signal sequences

permtting the secretion of the protein. Methods for

maki ng and/or administering a vector or reconbinants

or plasmd for expression of gene products of genes of

5t7l§@938“5%k'5@9, ﬁbéd“@ 1; 5'172( bé@) 539r '9ﬁ1 V4 iiso%s%ag‘ 458 861% 591 639,

desired

Séﬁ%r"@fgétﬁs'”tla&tfh%‘) %ééé?- éjﬁs éL5§§§d9,| 611305966d6,§64 dER@,130,066;

{ U
6d97; ggﬁ‘sg 3%4@'8& ?@545 177704 6591 ?ﬂi s 3@9%76 ?64’353%8457% &3687%%3 ; §:348,196;

6400860 46 0195, 651 e 967,165 SIS, 685940l $455.199

6, 59% 823 gg)%; B4 %@&2&3 8, 03555765 ggp%s 529%811 6325?1:28 8234 §8929§é 12,682;

6%4%4}5;6 anges; 52 683 I.h§g)atesnt mncgtm Ses N §2@597, ﬁ@edlcgg U66986; WO

960 D4; WEY91/61 5’1230“%64/1671‘?1’5%1(22%39@14% 9%351@ éﬁ&dﬁ% EP O

387, 376;
32“ %%GA&%@“S@Y stal., Bis- eﬂm 3% %4229,6 %35313@ 12@1/8 ﬁ?@ay etal,
EMBEDY ,19654: 366 1L69;, Felgher é1,al.08 B1&9Chc§n 0994 §@§§25ﬁ) @564 ﬁﬁ)?ov etal.,

103, 526 882;
TR R G RN —.
etap pSént. Al kNl 99273:23%652; 928 al. ODiabétolopth 1008:41Y86-7395Citsole} a1, J.

B 5 8 Aot dart o, s SR o i

IF‘I’ZODMONanOC NathAca8cSci. WHK 19959: P1341- 113483 P24BHS Proc. Natl Acad.

. N 93, A4,3861-65.. Feigner et .
e T T e —
(Edl), Methpdsan Mdedular Rieldgy SZQ5;39U$hcﬁ%ﬁu9&plestﬁ>ﬁ]’-rdtodo3§,’7Humana

C . Q- _ ; Se
Plgsqg?nsm-qh b{ﬁ (29&3%%30]89&5 lﬁZl 6%’3%18%52[1%% ﬁobe‘ni%tg] ah,lProc
Nath Fgad. fpi. U§4 3996:%:1 E334-1 1340 \HObmlson dtaD,1Sh: Iﬁﬂﬁ&osom 9:271;

1 cEla@ cadP 996, 93
df??lﬁ%qg’ibzgﬁ th\l/b 15§ Sd %ﬁgésmhgéq 93Ag\?3%7 l$%i2 Tll{ )&P’nl %)r in the

ingentipn gagyhe aP?/lSBkt@le membtnpm virRg grvirusaettor, Aadchs aStoKVInid$é\g

A bk Sy e A8,

ViRYS} @64 RAFRONITEY (el Mg adenovirpy, earlinsddepavimg) he@sesms (e.g. canine

heassstqa&p,lb‘iculowwmﬁ&o%ﬁsal Cin dosWithls fkoRbratdd :
e s G b, Bl oo

orpiec g be HRBmIOST e heLBAC‘IW930°r&°£§sd1hqremmgeference

ddEo:lﬂbllitS,dﬂ additiéd to, pr&aEding bﬁ@'ﬁ:ﬂl@d of v&&8ré8efalih; thépdctice of the
USA 1996;93: 11307-1

. Roi.zmg
infEGHNL aF° pf‘ﬂ’é&%@BECS?AP"F Aot ﬁi WRRNEHPPBAC SBRUBRECRRH P-&-» non- M.
hygpwduabhse nremnd)gemantonvm Hﬂpﬁéurﬁdnidé&m%ﬁﬁb@d’ns poptidas axsfrﬁgments
V| r avi pox Vit

th%gﬁf\é lr:){/tglgigésv?trg utg b\é%&ﬁv‘e 3 OX (g or ?’%\ g 1S3 f?b }Pcf}ldF% gl’, the
“@mpﬁéwmwﬂmqmmmﬂ@nc ), adenOV|rus (e.g., human

ade ; erpesv .r.us

e :"l‘r?])g 'p%éé?rbt élg‘\%lﬂt {x}rg 319&' Ee'ﬂag%sl th V&}iﬁe}).‘aragons COMPTFing géc%%:?tsuc}( a5
EXPTESHRIL YATENY: §-8 -ribesapsutia cerdpdsiions. ﬂhbyorqpefaebma)cbm@ﬂsd; Bénsist

esYERRAIRS ofC A LoRGstb S %@S%Qm }btgrshg ge%fgargssmn vegoﬁs such as in vivo

|ncorporated her ei n by erehc
CXREERIN HStrD CpPBTiEs r?gn%mﬁ}%sestwblb' oy eensotisg of @hd ladvalntageously

expiessift) @6é bE@oR oM ®yopneumoniae immunogens. Advantageously, the vector

contains and expresses a polynucleotide that includes, consists essentially of, or consists of a

10
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i nvention, can al so provide sources for non- M
hyopneunoni ae i nmunogens, e.g., non- M hyopneunoni ae
WO povanaipens, non- M hyopneunoni ae i mmunogens PEPUSIIOT 004978
or fragnents thereof, cytokines, etc. to be expressed
by vector or vectors in, or included in, the
conpositions of the invention. The present invention
also relates to preparations conprising vectors, such
as expression vectors, e.g., therapeutic conpositions
ol BB AR e S ROl R 0 S S35 RSl o
vejerinagiysacceniaiiie easrigmexginientox pq!}e@sl"ﬂms,\ﬁemrdmg to an embodiment of the
mGSHH%' t:l"nE Bfher 9&9:'&)3'0% tvécrl](g's fothe P{eg?ahyn QJm&%Q c§r§s{js‘£§zsggntially of or

(and advant ageously express one

caiyisiseé a Rehynueqtidating graedes, mmagmmmiagc circhmstarass the vector

expRiibRions oanﬂreeamérq,s&@ﬁs 8f PO WyUBh b S g ! U8 hent
consi sts essentially of, or consists of aco %ng region
thersebdi ng one or nore M hyopneunoni ae i nmunogens a

phar Aaeedihg tb&inbtbeﬂémb&ﬁrﬁéﬂt NBE bedYordk GERGR M e pRIPhIaBbn comprise,
i ent hus, accaording to an enbodi nent

°rgﬁ)‘(’gf‘§é’s§eﬂf}§':?'t ?f°°f‘ﬂ%t gPﬂ‘éP“R}%’é‘FB@ Hicoding Bt & mereprRieins or

frap:gh&m(s)adwneaf CTQNNIY hyBPheuntoRidg iGinin SR LIt vadtbdor Vbctdfs have
consi st de t hat encodea and under

Ll
cx3RaRe P P goBpRentRE GhaBe e G R o R Ggeo bR gpprises
e 1513 ] esdehmilymmtrepmaoéf at 184st hywmmm;ﬁemgnwﬁi@g@es%nnally

{ ) t
o Ao, DBl 5 08l SO SRR TEI e

appApsiatstcopditions drghitaplexfondisiong amis iashitable host cell, polynucleotides from

diSledWIC ;%?Lérgrﬁlnﬁ)e 1?&&95%11@9&[1@ the ggmgg{o?eupsr a%iﬁﬁ Pox d?irferent proteins,

f ragnment thereof of a yopneundbni ae | nMuNo
byt ﬂ%va&@@?%%slyapr the se18¢ Brofranse Prepgratiensicontaigingt dve or more Vectors

coRRliniRE CbMRtin %éscé))tlalll_/hﬁ ot BrRIRihY 6f pYiREIakde? @Tcodn}g and

advant ageous rses, consists essenti al
adygnfageopdy gxpre t“gr aptagepysly é'?:mP,sMc’m%'rwongw peptide, fusion

pr6ﬁfiﬁdr&hleﬁ@o;&&ﬁc&&$ﬂ ally of, or consisting of, and
$0,.6X adv ntageously in vivo

ous al Ssi n
und?? ! l?%tﬁro%‘é BodimARtal Shrsindntion hesypesgigR AP 41pigRa visel vector,
in jpartigulstiart Mbie dxpsdssion k'éc,torplﬂ arudortdpebikasiniod@@nt, the expression
velof e M, OV ERA AR BELRS ggggg,}oggﬁé’d' Hhmiah Ad3¥eStor, an
Elaéhl@tm! anfé ousn ?3*ﬂ91|eteﬂhéerwam proteins. Preparations

c Ontlﬁl()ﬂé 18ﬁ§r e?t{boﬁm&lt %%Q/srg{\%f:&)g”llt aIOr)l(IVneOF I%gag\s;ac%ltma rus or an

essenti a |y or consistin
atigpuadad \ﬁ\gcxmgryeru&d(}g msggg@ M@ @;qu@'@g iAmljara strain obtained after more

mﬁdmrﬂaa@g&tb‘ﬁ the ARka¥d Vé?:cmMstrhM eR @ﬁgmmnﬁﬁy@ﬁ%%bggts se¢ Stlckl &

e n or_an i tope thereof. Actcor

S DI O
H%:bj?ﬁ Hite d‘fm‘f‘i]felv'ieﬂv FEFoh? 71 AES: d kP55 Surtey G&!lo IPTQOSNaﬂ
Acadv$mau Sveci a2, 89,n0R4- lossml waﬂéme bsnAvaﬁ@)f@Gtﬁ%?N%rAc see
e van odi ment the_expressi on
U et ek Bendhe By Rumicn | ot scop Facemae.
5 %Qﬁ)@wmdsdx bisathh domsrudtitn ofwwmc alvdl as-vdﬁintﬁin@ df RY/AC with
Vi rus I.n.one particula
adgfnoﬂ'ﬂ Cﬁmg’if’]s?cﬁy édets?r?a & {pg gtraén ‘ﬁ‘fﬁ@farvdgls ggnc@ne » s well as the
insggtion; of haterglogeys gedimginucleic acxd molecules into sites of this recombinant, and

also, the use of matched promoters; see also WQ96/40241), an avipox virus or an attenuated

avipox virus (e.g., canarypox, fowlpox, dovepox, pigeonpox, quailpox, ALVAC or

11



10

15

20

25

30

attenuated vaccinia virus, (for instance, MA a
nmodi fi ed Ankara strain obtained after nore than 570

w@awsag®s2 of t he Ankara vaccine strain on chi CRENUS2007/004978

enbryo fibroblasts; see Stickl & Hochstein-Mntzel,
Munch. Med. Wschr., 1971, 113, 1149-1 153; Sutter et
al., Proc. Natl. Acad. Sci. U S A, 1992, 89,
10847-10851; avail able as ATCC VR-1508; or NYVAC, see
U S. Pat. No. 5,494,807, for instance, Exanples 1 to 6

TﬁWAQE se€ @, gOfU g ﬁdt e gEgS b@l 551’95%638 Q\zm Cpacgoong?x camelpox,

construction of as Wwell a3 var
ONWWSP’(}Wwdl tional ORFs deleted fromthe Copenhagen

St 1 ahEboYBRE toUndthét w&&&pﬁ%meq&v Iwglnl. tl?espc{)ﬁ §g4 {'e%fofr'ié £hnarypox

of heterol ogous codi ng nucl eic ac
vigysiqr @ fovlppy P’S““’r %ﬁ?&ﬁb‘? aptpgeonsly] an pttepuatedh eangryop firus or fowlpox

vifiR! GNBR réfaed] % Made toIREcanhSPoVRAFAKO %Hﬂ)the ATCRVM¥@Xaccess number
LfS or an .attenuat ed avil pox vi rus canar oX,

VM‘A pO%enugisd SPAYPY ‘@@aﬁﬁa&deswmmyxs PR Vac5 356 .VAC)

arBiEW00£/09934. Mutherditfowiyos virls @@anm straind 8¢k, a&%)vaﬂable eg. the

DRAASROCY & 3550008 v RSP UL, Sk o e ket

b)pMER\lCET,\de efer¢rRe &s A TALALQO0X). S iPat)NoO5,786 BQQVWVBQK pertains to the
at}!ﬁJa{éﬁ fg‘§$%’g\%\ﬁmm%\;£§eousl y an att enuat ed canar ypox
0

rus or oX virus. In this regard, is nade to the
c a ndioy pnfslrmaaﬁan loalsheeméthodrtat geeerAfEGEE:omhﬂimhtsahﬁmnﬂ howas

aMletellxjccm‘ﬁ‘“ngﬁy WCS%f %g@ﬁ{l%%\éh rcgisl%?ﬁﬁ%r SIS 401 eg %erc%nnand to

WNI?HQP%% °ff=’ov%|S o ¥aoginia grup memtiom tsinade of PaS. Pat. fos. 4765330,
4,700984820663, 1 132 ;1 I{E%‘@? 0 @-E%Egnqg Faloak nntgp'c{lée&setg f%\)flpox mention

MVERI AL and t vacci ne nar

is madepd &b P%lthOS r5e1f7ér9§ﬁc5e595s94dla§6 UsFat. tNe- 61766, S%tnterlwba as to

cabargpék mERionhis HAdPEr UL P&t K6, 3,753, 185 ehbahigdad tQWox mention is
ZFPM 82 information on the neth

m@‘Lerf’ v d A DD rpBALAD dntenalincne, st raseeenpex, aﬁﬁﬁ“ﬁpsﬁt@?de of

W()@O@thmmrahzt hereof, the skilled artisan can refer

doc%ntg ted. herein. and ta W»0/ 12882, e.g., as to

vaccl ni a %F’fplfgss}?é‘nveftfiﬁ'sl Jagsina VEpS. insertiop site °‘I\’B’§s for the

polyri6ieot3RMr pély?lﬁélp&ﬁﬁs todbedPredsed Are dﬁvﬂnté@toﬁﬁ)z at\M the thymxdme kinase

as to fo

938.i.nte lia,;
(TR e R e O G Thesd sk aiseon s, B rsngy
engeing the incysion b@y o5 theGStypO AT see alad Hequnaaﬁtstdixed herem especmlly
th&R IPRAMRRY t@e&tcin%vlhﬁ ﬂﬁﬁé‘ca%@ 0 ?a§ar|¥pox adv axta S?USE{ tge msertxon site

inter alra; SW nepox hen
or sifgs ar\GRF () §§2C2 2’5‘1/ PHEGseqilsadocamdnts aited Ierein,cxsperiliysthose

pePfExﬁIrngdSl cdrﬁrﬁ%ﬂ &iref. IMQ&M&&VRG{ %szﬁﬁég@ous &l IIKSIQSIO Slte or

g%ﬁl%? Eslsavacmnlawrus I nsertion si
sitg} drg ORYs I gpdiop ES;i5i67 glse documenta sitest h%@nmﬁmaébtth@e@ewnmg to
fowipor X 1€ The ¢hsaridn 3y amtagtﬁ*ﬁ BV X vfl{xs irtgﬁaé\ﬁﬂ éi'lu@l?ftas in \ﬁarlous

e erci Site e ne uti ni

bl T & g1 Yaesiee. Foagh 05 Onibiatody Sivgar . 1. e
alj hiwoti Zﬂﬂobw@)MBtsmlm suytam (eh31.)1995 8@acBing 01 20Q £}, TBU- $o40;

[ | t hos al nin vacci ni a
antl ’L ﬂﬁs H’F&‘a s i3 ng&g?h canar “‘B’%ﬁy&%wggé%%wb@n’é Antoine G.,
er%@, i?%ﬂ 244, t3é5 396, which enables the skilled artisan to use other insertion sites or

other promoters.
Advantageously, the polynucleotide to be expressed is inserted under the control of a

specific poxvirus promoter, e.g., the vaccinia promoter 7.5 kDa (Cochran et al., J. Virology,

12



10

15

20

25

30

or sites are ORF(s) C3, C5 and/or C6; see al so

docunents cited herein, especially those pertaining to
w@amwanypaex virus. In the case of fow pox, PCT/US2007/004978

advant ageously the insertion site or sites are ORFs F7

and/ or F8; see also docunents cited herein, especially

those pertaining to fow pox virus. The insertion site

or sites for MVA virus area advantageously as in

various publications, |nclud|ng Carroll MW et al.

9 ) 394:. Stit K.
A 8 ok Sl 18 sS4 5, 90y o e
3434), thd 98:4inidfromotee HAlcsh(dalY)rplowﬂ%d.MO 45 pdh7).ithe ¢dwix

plro quﬁt(gﬁ%hggh‘?’ & d 05 Qﬁent b’% F C@"@&?gpg Wﬁ%ﬁl@ ?’{f@noter H6

escCri In Antdine G
(@@B)ré% alwiacsinee 88! @sﬁoﬂ’rﬁQSs@W P a’aﬂ tViscdm 1989, 63.24189-4198;

PoADSK. ENSSF VRN, ?9&99%3 0§32913R6¢) RELARL erS.
Advantageously "pol’ynucl edtide to be expressed is

i nsekt %@%’é"érﬁﬁ{bﬁé‘“@aﬁhﬁ Firalgfectgr ispa@denoyirps guqhrage human

a&rnemmsemmg ogacaﬁlh@adeaeﬁml(@ omoter 7.5 kDa (Cochran
1985, 54, 30- 35), the vaccinia

et al. . |ro
pr onBY e ePsbe w&%& Visalatectgr isa *nmvafiﬁroagys in paghculgga serotype 5
a&%B&rusSfbﬁééred {rdempaesifod raplEUaﬁBiDbﬁ‘ﬁ dé‘l@hcﬁﬁh |t]€5E1 region of the viral

et 0 BB 51 o SUBESE T hee

séquenceaf dierisalSplioiBédin Giﬁxbé.ﬂ]agﬂdaf thd accﬁksuﬁﬂ numbéaBALT3260Q and in the

504-508; 9,
rei‘ gxéc‘eﬂ f&%hcag g %Shn%é%z%k et rlf Vlrﬂl 15{%%, O g 9%(15%%9[% gelei?éd adenovirus
is380/9:2888 &) F:1-exyiressing| 292 (F.|Grabarperdl J CGém Viehll6d1,38n19-1)eor PER
| )
cylg,rﬁl a%ﬁ:ﬁfa?{’%()a@r AHRRRY bifumd L&&eﬁeaﬁ%w 1909.1917). The

VI I us a canl ne adenovi rus
hemiyoetiepeviruschrbe/deleted instbe BB réaiom ummlaadmmahquusqclqonde 28592

toozﬁfohf il Rfide3 9 ofﬁé%le%oﬂ%ﬁlg\ﬁl E‘Eion Ea%rﬁiqoﬁg in %)mbnratlon with a

i nconpetent for replication by deletion In

deletinmon ther E3 regiopi(eg) e geln Shiver Pwlﬂﬁqrtmec%noar 4¥5% 3M-3b% &t Graham et

alViethedy 1h@@olét51$artmolagﬁ%l nugkeot ﬂaﬁ’s?er:ﬁ%a @ipréssruﬁ'f %%Gﬁ Edited by
to t he segfence of the hAd5 disclosed i n Genbank under

Ey MurmayJde Hugmandirsdre. W%lz@o‘(’%ﬂ&&% Iéahleet plkres-dYtledead. Sci. 1997,
9puzbb3ma92 QS Jat. By 6108 02K; 1©. Pdt. NG.[60492,95898. Tribdfhy et al Proc. Natl.

S50 0an U 9 PSSR 5 HRSGE R phl s 199

[Eﬁthlrﬁageﬂéﬂﬁeoe TRiaRy 2600, 3, 1707-7a4{ K Berlader BidRTéshniqlies 1988, 6, 616-

%lﬁ UL R ot Nﬁ&mgld%ﬁel%g?glg@é?%%%h ?ﬁh%%%%} ]13;15/%{01 1996,

human adenovi rus ‘can
791883148 IQ)uTTePr infaraen sitgo can bruth¢ Ebandier IZBBEAregiorg lsverttually after a

pﬂHQll SRR of i Fl&Infor ﬁ? réé?o&s hﬁdﬁnﬁg@%gﬁ w%@xp th*ige

done in conbination with a etion in
ey(pg@Séloné(e@tor i§ an aggnoyiays, the pgiynuqx]a@tu}eéo be gxpressatl]is | mserted under the

céhtrbl 3BDprofmotefidle 8B in &lkaMBEL SR, dubh M4 &Fdﬁ%%‘i‘or&tgll ?ﬂz\i‘erably a

Vol z Gene Transfer and Expressi on Protocol s
CHYMES IR Fymedinle-eaingrneraater KMV iEprompter)gg. pzzswlar/the
etHaderiptomdtertegion fidal dbouiarotidei734 aoggazut rﬂx@leot?léég-b #%2Boshart et

3 692 S.
o LRy 102 5P pBe SRR PRl regP Bl pGhvestor Bom Promega
Cofb FHe CMNGHR proBmotéFaparhdahtagﬂMsly [of irikebi Mimdn&itiginl 988 promoter of

ﬂ%%boﬁ%?pf }% 8% ?(ﬂg%n%? 4l3 et ch Ri°gt B%mi'g SJ)“Y@%“%"I%" promoter

regulated by hypoxia, e.g. the promoter HRE described in K. Boast et al Human Gene

"1

Therapy 1999, 13, 2197-2208), can be used. A muscle specific promoter can also be used (X.
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629; K. Berkner et al Nucl. Acid Res. 1983, 11,
6003-6020; C. Chavier et al J. Virol. 1996, 70,

wa3@3A481D) . The insertion sites can be the ElPEnusmon7io04978

E3 loci (region) eventually after a partial or

conpl ete deletion of the El and/or E3 regions.

Advant ageousl y, when the expression vector is an
adenovirus, the polynucl eotide to be expressed is
inserted under the control of a pronoter functional in

LESKARYOBidtedhbl. $9995 ¥¥% t§4§‘524§‘) 8irb lero%@;rg Iso dlscussed herein in
referabl y a cytomegal ovirus | earf’l gene
eﬁ)ﬁ‘ B?%W&F@Pﬁhmeiﬂh a|§alpq1ilg;$ﬁqa¢ncp kan be located

d@uﬁ’@&@ﬁﬂ of meeﬂﬂaxﬁér/prrs&bﬁprefgfoanrélw% EU&L %to'nqq Glded &:% the
Boshart E? 5 2

ng% HES %ﬁ‘eéheg‘ﬁgbeéﬁ E% JeYV‘b‘r bif8t £ 19Q)y F}@nntrqrumlﬁthé ﬁ‘p@l the rabbit or

hutmt béta fglobin Besuyagparinl the-ﬂhﬁo%ﬁﬁhp 5%@ éedesthe intron isolated
of murine. or human_origin. pr onot er

nt ageou
OIS Rer ot g SeqMERES o U5 Sy B onthe

Cmmmcpmtrbn s&duaﬁceek‘dmﬁéﬂ fremttheEpqIN Vel bml embsd @&pb%mpnsmg the
h Asly ét eblg ronot er, HRE descri bed iin K

Pt pch “°f Sf‘r‘ﬁ“éfwe seflgg e njojise smmrynoglehmiin aE%Fﬁ“’ES gequence
(fnspseecboumum@uue Smcabﬁmtmuﬂemt 1022 &rdGeribafilo ufder ¢e@dcession number

t t C 1999, 17 41-245) .
Cifiataohia Boiyl sealdndl S nardteeionts ki mrerep dpupssgiym the
POtbemslea i @ bg cEpressed, el acbnenegtmdlh h@l’ttqne gesp i wartighlar from about
nuSREHENER 0GB AR nhcqg(ﬁ;dg gSﬁpy& %er 61 Eccesm r
or exanpl e, 't 0 Binbe

enhancer/ pronoter region

BOYGHRIL @ rabkipbetpcslohineere qarfe/ ‘(ORate Spmm;éyegieeylamn signal.
V r @h andtBét4midimehP ik VIrEi\%ciop s a%niné ghé’ﬂogg‘us]: i Q{r‘aﬁ a CAV-2

O%Fo hurra[w bet a._- %{O in gene, in partr cu
(sef ?F 3Sohpishal (Yacting 12007, 0348834 iU SnPatoNo 55@9a7(8@dU S. Pat.
Nd.15¢88190e; R(ImlAlppljjéa@bhl NoﬂWSﬂAl@Z)SPJ)ﬂ CAVOthS GERR6 Sitd' @ be in
théﬁ? eSV4O fej? r?‘% ene. o & chinmeric_intron sequence

S Bl i AR Bien IS5 EH B b e B REGR AR Rght 1TR region
(squﬂrﬁr PaiNg 6,099, mnﬂl&; PRENS. 6, 956;)%751 1A Qﬂ@fm&ﬁﬂxlﬂ@ﬂ(iﬁe insert is under

no ul i n, accept or sequence

?’g‘ 6 b prpalie i 1o Ygﬁ’gegf‘ VBT S1Y SR PETpter{CMV-
IE@qﬂyapm ona gmmcttctrelhamyekmrmad m:mbﬁmaﬁ\m&lu{iﬂa vecA;r A poly(A)
se&ﬁlﬁ'hé’é £ Jérgghlﬁ&cs% ef' %%rbrynns%gtg& %g%gtt ¥ agynucleotlde to be

inserte wnstra e po ynuc
ex@ﬁfﬁ*@@s@ @ boging gr Q?Zth boimmme greuaria rhbhmbete -gJebia gehdpolyadenylation
sigaar ti cul ar from about nucl eotide 2339 to about

nucl eoti de 2550 in Genbank under the accession nunber

BOVEHEAqthes PRizigpiat embpdiment ghegtitahvegtards oherpesSiidsuchhea
ps@ﬂﬂﬁbﬁ@ IVWGBIBV )aFérPRVS it n@skamol'l @1té”.ﬂg£ Egn%giapﬁ. e Ih@'renidine

leIral or ne aaenovl r us I n rticu
ﬁve?e 15 éée g]é gane Pr 1q—_41%gﬁé} ORF (sge Wt%g@/l m@mms) In one
en@d@ﬁwﬁﬂ!ﬂa polUmﬁ:led?ﬂE to lﬁ\fbxpﬁasibggs 171891e/d]g2i&br EE%OEMI cé'Aa romoter
or
R i 1 U A A e ey e
partigelar erpbasimérs earetoteet g and bj Byfokia, eglg sge pﬁﬁﬁsbtéﬂgﬁtlﬂ b&tived in
| a
K. 53-53.1 'é?zg A S&he Lf’léraﬁg ‘?%9 [1\%2 l??l 28&45‘@?&[’%“?41 I%@}ly(ﬁﬁ sequence

6,567). In one e
anq:@ﬁ'turnéqor glquenggcambe mscrted downsteam thy pelpmaddotidé totse expresscd e.g.

botiRTRR e Rorfidhé Xr gfa%ﬁxt I%%"gfo?{n &M&xﬁ%ngﬁgt er. %rfag

pronot er. al ready descri
vecf'67ording i yqt Ayrthes gmberimentred thednvrntian,ahe eaqesabﬂ @eddiils a

plabftidi veSF beSIDMVIE B th §r RLEUAGH %‘P&lk’g gxprgssxon vector. In a
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expressed, e.g. a bovine growh hornone gene or a

rabbit .beta.-globin gene pol yadenyl ation signal. In
wa@p@vheio4parti cul ar enbodi nent the viral vect oPCT/ESH07/004978

her pesvirus such as a pseudorabies virus (PRV).

For PRV, the insertion sites may be in particular in

the thym di ne ki nase gene, in the gE gene, or in the

UL43 ORF (see WD 96/13575, WD 87/04463). In one

enbodi ment the pol ynucl eotide to be expressed is

S, AR LR VR0 B BB ACRE PR € e
Jgumal iofibrfentiohsP@r)ses, 189G riéS,pﬁalrﬂ chialrtmka érrb@hl,l Hwgnan Gene Therapy,

fe .ate -R;t;z J}Bﬁl

12%629?*@3012?9%%? %a@tﬁ g:%{plq Sﬁgg% aJd %‘ﬁé E&l zed as a
vd@or P10 irkeaiRh of & pelyhecleptided seqaenss| WGA)V%’&}Q @*ﬁ@@l@ﬁdlenved from

Vg ynuﬁfdeo nt gg%ggagnﬁ%\%nm&&én@@ 1HIHOSHERRTL R human tPA

{JI‘ essed oVl ne gI‘O
stanlomeritss feom embippecidBétla ta Ynipp peid %é?h?é ihgrRhagk quleatthecﬂscesswn

n#nSGHUMAPAT L HinNGother $HeMbE, dorliiniGhg @)!mﬂﬁ’é RRPlastfid biBzed as a

I nvention, the expression vector 1S a l.asm d vectaor
"6“rt°raf°mﬂ\ lrﬁpa@moéav@@vweotﬁdﬁ SEPRICCAr Gnaip e piga] peptide sequence
ERARSISIFQ Fron® £tho-acid/M 881 RCdrhin6 acidd Wﬂ)llﬂt}bh%k&h&mh@accesswn

d (VICAL |
nawger%%&do%? BBt oA B hish b 9 cqfilyed or
ehipldyed inathd praéficedre fouhllfanexamipie, H1@.Sapat, NdD 8(852,705; 6,818,628,;

eShdi 2 aed Aot pristasi e ki o 4 LR pe Aler

i NseMhé tAm (piasmlq)cﬂvytmmiy ENA denssdptinmnmit.cofipesipyRPOBBucleotide

a?%g%\&ﬁ% go th? mgent%o\éﬁac cel f [ Oegg:rgér/]%llg n_%ss%?q‘or ?s 1{‘1 %w% xh% SIFI'E;E% cell or
cslﬂsgcrfahe droimgy} lncz;egr thrgetrradyiim thisregatd Vg is poted ﬂmina yepeagiildd or non-
ﬁe%aleh rl:lrgﬁlgpﬂg IH nzgq{/elf zl}% lﬁx%gl%ﬁﬁ APe ﬂ%ﬁg&f to'ﬂgw;m th%' cope of
anot’her non-limting exanp asm 3
thetinvéntied. as a vect or for the insertion of a
pol y UGl ﬁ%x@ Comprsts of &Mﬁ‘s &QBBQéthJsHﬁlaﬁ Gf‘%‘; a®fidH @ %he
sequence of equine |G-l fromamno acid 24) to am no
pabyintclzqtids pnsadingehey M kY AprGEronisFMERISS Y] YR YiliABfepnalog or fragment
tm&g7@eraﬁﬂﬂlhﬁlde@ B4 profofdr R hd2R tHR I ohtbéd o h PEoThGHSr dMAkSdhdent upon a

be_consul ted or enpl oyed in the practice_are
prcam{ar In %ﬁnerét;( é'rfﬁ P%vanfaﬁecws &0 erpglpy agjgeng %orggtfr mh onal in eukaryotic
celis3 T8e priferrel stoSify ghdioted itkOindiediatd ﬁﬁﬁ&yﬁﬁﬂegaﬁwﬁ‘ﬁﬂpﬁﬁéter (CMV-

770; 6,.376,.473 62. The t
(B Rg mHGR DF RS PO T AHHTE SLoB PrE el o e ot o guinea
pi ITha OMNé4JE ipeten@ecan domgnseahé &xual prozvtérgartawbich iy or may not be
I
oS AR\ BRAALS bRk Bndc Lol by BaB RISEALAR 148, Bp.a323 597,
Ui RatNapa$ 468,062, 538688Rdnd HI68.41 5 apwel of WL Appl_lcatlon No
\V@E%@ﬁfsc%é éﬂw-ﬁt f,&ulo@ér lpmaﬁ&geoua; aWilnhn g\;«q@.ds \(BE&RErt M. et al,

form are iIntended I n the” scope

GetudAB3. . SH2E BT'&%?‘?JICWl ses or contains or

CONSiSindressenbil lefthd Yheq;romb{ér ﬂ%@htﬁér‘&nvutapoxt 4'&1lular origin. A strong
polynucleotlde encaodi n neunoni ae |nnuno en

varal Brogrgter giber t haﬁg%\éﬂ%gmf F'agh%me i eSbeyed dn the prcgice ot the

ihvenlietlistthe carlp/1ePtRote of WAV A0 Vifas @O tHe AR SromAter of the Rous

ronoter qr depe nt u
sgrcoma vg'us A stron cglﬁjuqar prmgoter t%at may be usefully employed in the practice of

the invention is the promoter of a gene of the cytoskeleton, such as e.g. the desmin promoter
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pronoter. In general, it is advantageous to enploy a
strong pronoter functional in eukaryotic cells. The
wQ@e@ao3oezl strong pronoter is the i medi ate eaPCT/US2007/004978

cytomegal ovirus pronoter (CWwWIE) of human or nurine
origin, or optionally having another origin such as

the rat or guinea pig. The CW-1E pronoter can

conprise the actual pronoter part, which may or may

not be associated with the enhancer part. Reference

(Kma RE ef'ﬁg Qfa%&ng&oéo %@0293?82535)0 2"&8‘% ég%rgé%mokér &Q%II’)F 22dki 1. et al.,

ans lﬁé? 7/&@515? 8&9» on No W0B7/ 03905. The CW-IE promoter

| S FUNAhAGHE Ydkihedts BEIRBR *E, {8
Cel|., 1985 41%523 530) ‘%?M?mr. newﬂs%e@ép’%"m’smm

mainipig;a adequalrpromptine ety afe ingluded; withip the Rpesent inyntign, e.g.
truadtbACRIV-IE p@meréa&bf&rgomm icatiad R6. WDOL/001 6%t U.S. Pat.

at. may.be useful | ed jn the practice
NG PShaS] IR 4 PRt W"F‘éﬁ"é%wo Rigmerp thegpgactice of the
in@BYdén snsetmiendy hbﬁidésTanpitm e suBffrafghﬁntBQHS filRlea@fBromoter that
Virus. A st on be us

ol SR BB e TS
prcpncztmgtaetlvan suhstglamﬁy Gfmilan o thytt c!fslr@dcaiad) o fullUerdptiafroghoter from

wn&‘gﬁhg g%go_ag 525‘;)&% gfnﬁe lgé rlved’pr%m) fe %’Vi’ya;}%ﬂ?if a'f qmgfated

CMV-IE p@metersod 85S. PFIQ N 6958367 to tﬁumivnm rfifulklehgth CMV-IE
prJrﬁ&Mtﬁ HEMNIES Sroﬂ{om ﬁl@i dachcceof th® %Lﬁtgl[ﬁscag on&&%%%r consist

pr onoters that mai ntain an (g pr onot
essgptiglly af pr copsist phibe pramptegiportion of the faldenath pmm@npmﬁw the

Rar@er foktithCortROIfuiiNMdt Mtﬁrv&l%qeﬁdae@g mﬁ
enAppeln'l catjon No V@é8/80166 or U. S Pat ; %agmems

can PEECTaR% e Rlapmids spmprises copsist RSC A 98 PR cxrossion contel
elqareaﬁottesrpamm&i@ Javaftide6®s BfindofRoritB UaBliLAY sERRIEAY NS | Mtron

| t d f
soq TSGR OGS et DGV R B Afeljgaios No- WOS9/01036),
thep'hﬁmﬂldﬁ gleaﬁbblwgbbbwm pag e)o&ematau Qﬂcx&ﬁzeal I OROE, 837-344).

pre activit stanti. simlar to
P hatS i eiboBhatRld g 'gP?h(PMY%%%(ﬂ“ RS Mt rahyafrs fifer than
poxvimisehe nsevan invee be msddooffthcagm(m) s@ablce"rthe/lmianeegrgwth Iidlhéne (bGH)

gexllij‘ (ééJ]lg Saggtl\ﬁbt A 1%%5'83 &r l{eu I’(]) *IV %} engSIélH &FIFF or the
PO’(ZWSII@%P%’@FBSEHQ virThus, a CI\N I E pr onDt er in the
pr a@kb&@m?fto hilthdr Y884 Rk (ﬁqﬁb QéH?{foh Sifte Q{prgsgﬁfilvgétors jare

essenti al or consi st of pr onot er
exrrrﬁ@@meFtc’rSe‘ﬁ@é fer theoprotter exﬁf?d?‘@'i of Preteins h!ammpr«pmatq @il system.

Thotxprbged proteinsiag bb hith &4idd i lor frdH M@Ldlm?ésu‘g%h%ﬂ{ AAEEr not after
ments.. Pr eferabl t he plasm conpri’se

Se°6?“°86ﬁg‘i“-’§? Jocesitfon SF UVS*W%@F“B@%‘;?PM%W@@H@ Jopptionally

coiglentramedt Sy cdrkeﬂt&gﬁﬂhfet}@ti& ﬁfch ¥s ﬁl@’dﬁfﬁaﬁ&@@d@oﬂ;ﬁnﬁed by purification
stani 1.zl n

nec ara
me'grésq 8 ecﬁlcaé I"fe mtypnroré feé?hg%% t))'pﬁ f:]ilraﬁ’l B)Igratpmé methods
h Cl\/HOiitEe(lSPﬁ?it cap bk juseit in dre ﬂkk:‘scnt\/m&kﬁﬂ. gﬁ;)de Bu @rel riot liMited to,
t van en. e
ol S By 00, 28 AR ) s
B}H@lyﬁfaéﬁl}q and @ﬂ lige. gnalunéqwbgdm;o ohe pf tkik 1rpﬂhaamtldﬁ cmalﬁhons for
culWr{r@a n68del rﬁn&tﬁg rdfng%]ﬂ'ﬁg ?)éx%ﬁ'cﬁlﬁts E%:e ald fhat's %u%n%erzx%enr%entatlon

made of the pol ¥ s gna oVl he
is negessM @t t(uB@_;}) determine the optimal conditions for cu]tunng M. hyopneumoniae

depending on the host cell.
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gene (see U.S. Pat. No. 5,122,458), or the poly(A)
signal of the rabbit beta-globin gene or the poly(A)
wae@nab3oaf the SV40 virus. According to anot hePCT/US2007/004978
enbodi nent of the invention, the expression vectors
are expression vectors used for the in vitro
expression of proteins in an appropriate cell system
The expressed proteins can be harvested in or fromthe
cul ture supernatant after, or not after secretion (if
the e o§t dafi ﬁ&ﬁﬁ&ta' ]95‘1( (Ri%lolr el!lléﬁﬁlo%c vp hﬁ?ﬂlds%e@& gdteticaly altered,
is performed), optional concentrated by
or drepatrie pfaqunemgewetl%wltsrag Ry adminjstration efianxpganouniplrucleotide,

subLd £ JeEShmiHark wdsirh'id:&t\}e%r 'Wﬁé?ﬁefeﬁ'ﬂfgho genedkhiyilteYed defls) the term
exchange or gel ltration- e chromat ogr aphy

refeest hothi, th?-B%&‘“%b’l 41§rqdh‘ﬁ’(‘ aEdaW therrggay théreethe present
| NV @Rityinaflebtitel U&ﬂpnﬁh}é a &dsited@dquércBicheBl inSertedit6 laBuitable cloning

cell's, keratinqcyte obI as i nese Hanster ovar
or RPN A YRl 51 B e RGuEBTig A SHEbIE et ol fo
replidaBon ardd dnfplifidBledrs PG@dudlébtﬂé@caﬁfbc Sttt dducddninfolidstdells b aty means

]m?)grggil;' e%&fﬁ%\(ﬁcgus ‘tg"%{ﬁ"’ég‘gﬁg’ ;inu Clgil’fideﬁ g{" m?eres gnot;eQLQoqduced
me»meho sﬂBsﬂI l@t ainyrbf Iamuﬂﬁemaply)paite h‘leam irtictnditet diveot ypgakehe

eng caé trans?cclu Y¥i3a f orele qu'otpﬁrra ?] % &a %4 %Eefniarl.ma)?r&calcxum chloride,
rupndokxactymldec cajclummhasgh@tq DEé@l—dextrhator hther gubstances; microprojectile
bogr%ﬁ{rﬁe%@ll{p}gfe@*x&? raﬁﬁj 1rg&:rt10 ﬁ)lvﬁ\c‘}pﬁ@lv@ct&f is . &Hdus, for instance, a

genetl cal tered nistration o an exogenous
regotisah u@lt@bt% ehoige eﬁmasdl&ﬂme@etm ax pRtynptleadidies wijk often depend on

feXiGRt OF the Yh&Refief erring to genetically altered cells,
the termrefers both to the originally altered cell
and Ip@n advanigeeps epmbodiseat the lwmngﬂm ewoefbleﬁ fpx ghecasimpisaating of 2

theraPRSIcAIB AR GHEARGUNE 8a fRmURESH foedlelcrétloe@ aﬁ&e;ﬁ@sﬁn ofa M.
cl oni ng_ or. expression vect? and the vector in tu

IDRRPEIE o TBRICER 17 A Sk CEl ReyETRnaHgR pf e Hersrgptically offective

arh @t {sGaitineexpétinaittion foakiod a:duBe} KU 6 e kit dﬁ&m@ aﬁhb&ﬁment the
f| ntroduced jnto host .cells b rrea{)}s knowg M
opylation MRSt LI }REHT ST H‘?Cﬁ"d %{% % Refersdian 8936?"?’3“‘*5 3
hyopﬁeemtaedmmubegenrﬂnﬂ @.dﬂh@lﬁdlcemicﬁﬂ)t drevetemintrilg@abephipleadayrier, vehicle
orolf%t:iiigny Tte)?]xa%ééla{\tag 2B rog limen gharln}re]igéu%[caIWor ve{erman]y acceptable
caeﬂifecverhuqmmraclxmpmnt fmd@ésetcansfbctmmmnﬂ/@y m;gowlpmsgmanon of the vector
OIE)JI%JA i de, rubidiumchloride, calcium phosphate,
dextran, or other substances; microprojectile
bo nb’&}edahemacemti%w ecyqterinaribyagedptablaoqaranys onyrbiadestdyexcipients are

wBRAGHn foShd SHeCkllie@ WS thefaflf Fdrréﬁﬁlﬁﬂ@ G p}ﬁrrﬁfcteﬁ@é‘aﬂ]& 3k veterinarily
vectaqor). The chojce of |ntroduci ng/ vecto

aggeptable caraer oryskiclgiarexgpiertfap kpaAd Nafr?’e(atgu ﬁ@@%folvw ora
pﬁb@ﬁﬂat&lﬁlffer (bﬂiex%haﬂdéb@ﬁlﬁc%ﬂ? @Hﬁ:t&ﬂhﬂ@' d¥Bdptabld &frier or vehicle or

AR R B L ectPT OO ARS SR O Rl agf pot firpisd to, poly-

(It Qletadakd) wepglyanglpgmlrms mia paim&cednchly;omwmah@&ccepmble
cartier or v elop ac tlgr %e any conn rnat Mely % m d
at”ﬁerapeu P CafTIPIerT EeY v e yam)LP T d’t“l‘ai’i‘8“° compounds
fagilirding Mdatlmsmatfoorof dwsreabr r drqtran yxséased from anligveative vector in

vil:rg Q6% Iﬁ%@ tc‘arﬁeji] e\re‘xf&[e@'e%x%@ﬂyrﬁ%gﬁ ﬁ{gﬁecflon and/or

ress étor conpri sing
ir@(pyeegg@gvaaowpf the vector (or protein). Doses and dose volumes are herein discussed

in the general description and can also be determined by the skilled artisan from this
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hyopneunoni ae i munogen and a pharmaceutically or
veterinarily acceptable carrier, vehicle or excipient.

WO pooanozdy ant ageous enbodi nent, the phar maceut PCHUB3000004978
veterinarily acceptable carrier, vehicle or excipient
facilitates transfection and/ or inproves preservation
of the vector or protein. The pharnaceutically or
veterinarily acceptable carriers or vehicles or
exci pients are well known to the one skilled in the

it e PO VA fion SN IRGRGL SR X Ml B0y Ot Y

eXRFIyWNIEON. (e. g., saline) solution or a phosphate
buf frgg eatﬂnf&mpx&%ﬁwg J;ﬁ:a@érhz%y mbahu] &Mﬂlk]yare advantageously

acceptable carrier aor vehicle or excipients that can
bubRot GAGPTYRY S%P'l‘?dﬁ%l"bﬁml% PE AdMansagereily hees hayans theifollgping
not limted to, poly- k}glutanate) or

pol yvi nyl pyrrol i done. The pharmaceutically or

vet er i narf1§ é&beﬁﬁaﬁﬁeﬁkﬁ 7i%r or vehicle or

exci pients may beoany c@wWyound or conbi nation of
ﬁ)cog?ounds facilitating the admnistration of the
WE& or (or protein expressed froman inventive vector
in whicl iR} lisod sataaitedint ag;emusédystratghecmr sliphatic mehbml:a@u@nz to 18
car%élg létglrngglti 1”%Xot t.grca?]lgfu}n%tredut:arl an gl%t It2g(1q r?)acra]lr géogn g‘ﬁ?ls an
amdt@smz hvdrloumom, e-shthe &IMRE. sfm:mw embodimenigbe eat@inic lipid can be
assggggaw&la%u i Q@ngaPé%@ﬁE determ ned by the skilled

artisan fron1 'sdi osure read in conjunction wth

t heAmmt@dgeatmwlwedSaNeferweﬁ kscaivengn YPMRERE@N-(2-hydroxyethyl)-
N ﬁ)ﬁﬁ’rﬁéth?iei‘ﬁ-%ts'(ﬁﬂadezhgxﬁalt-brg fe alnin%rﬂlén‘CW}’BQ'I 6%1 ?dvgntageously

quat ernary ammoni um_ sal ich are advanta eo
sssfigated %'é‘ih&s'}evmlyl% R tagePsly IPPEE (§ilsoyl phesphatidy-ethanel amin;

BeﬂldN antegs @i@do}iyﬁgﬁ‘@@wﬂﬁ%‘ynﬁ 3'8!2@ 8§P kd Q%mmﬁm-nom

in ic is a
sat ﬁﬁgﬁné@eavs% ﬁ‘éﬂaﬂ‘m EH"‘Her“é t‘b‘ﬁ? adian isfoppegigxtemporaneously
and atirhﬁ:tageduﬂyIcﬁgeﬁ:goﬁﬁeoﬁ&yﬁﬁﬂmmlﬁtt&[fﬁm oRtHe%:ré}ﬁQitf@ﬁ lor shortly
r adi.cal contaln or 3 taons and X

bct"il ore J%hmmst(r:atlon € )pd?p Bgiﬁ%ncee @ho % ek%%%ﬁ? rioy to

adlammtrlaeqm, e alinmeatljuivive rmaiturd)l If(mﬂed,mddamobﬂy so as to give enough
ut r. the E. Anp

i ARl o B8 Wi ot e, 8, SoRan PR 1 anc

ab((q\|6Q gumygﬁmgq #drhinpistration, such as approximately 30 minutes prior to

adini¥udlio@t hyl - 2, 3- bi s(t et radecyl oxy) -1 -propane
anmoni um VC96/34109) advant ageously associated with

a n¥{hep HORE isipesentetha AMRIEROPY nmdpEatio is advantageously about 95

abduilb @ Sk 5RBAE PR AhbdubvAikdpaRRly AFLOE abGRNT % 17,
1994, Bi oconjugate Chem stry, 5 382-389), 10 form

DVRI E- DOPE. Advant ageously, the plasm d m xture with

t heThaimmndridvigenis cdrpssacbns Xﬁcﬁmeﬂhé&&@bﬁir& 38t invention

dvantagpous gﬁconte ora h adm ni stration
r

adva]mag?]ous rcgrﬁl PLEengs egﬁgpe‘?g'yostjo%e or more adjuvants. Suitable adjuvants

for use in the practice of the present invention are (1) polymers of acrylic or methacrylic acid,
maleic anhydride and alkenyl derivative polymers, (2) immunostimulating sequences (ISS),
such as oligodeoxyribonucleotide sequences having one ore more non-methylated CpG units
(Klinman D. M. et al., Proc. Natl. Acad. Sci., USA, 1996, 93, 2879-2883; WQ098/16247), (3)
an oil in water emulsion, such as the SPT emulsion described on p 147 of "Vaccine Design,

The Subunit and Adjuvant Approach" published by M. Powell, M. Newman, Plenum Press
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before adm nistration of the preparation; for
i nstance, shortly before or prior to adm nistration,
w0 b@7pb3sMm d- adj uvant nmixture is fornmed, advanP@Emesst/§o4978
so as to give enough tine prior to admnistration for
the m xture to forma conplex, e.g. between about 10
and about 60 m nutes prior to adm nistration, such as
approximately 30 minutes prior to adm nistration. Wen
DOPE is present, the DVRIE DOPE nolar ratio is
\, 0 5 ut 95
Lo A RS L N3P WescilBon 676 kg 5 P gitHEbac (4 3 s
copignifEyIHteEnaTy ABTNiuny#alt, 6 dyiokines, ﬁ@@lmmmmdxyd@xtd@ of flgminum

phbépheiior eN WY@)&?M)Xle&m%Sﬁ%ﬂmlﬁﬂ 'B?ﬂn%kf éVaccme Design p.

essentially of one or rore adjuvants. Sui
152} (Qvatiftine f\pecing Design phia8) pihet adjuwvapis disgussed ingmpidocument cited

anll eBIPokA6U BY Rferdnce Rt W¥BAstar? hppehiidd, 6r @) aRPLIRGAM on€ or
acid, nalelc anhydri de and al ﬁeny derivati ve

'“%BW?&@F?’ (2) imunostinmul ating sequences (1'SS), such

as it gneke@xief brb@l@iéﬁ |(§)0Whiiﬁ i Hkﬂﬂ%(ﬁl?ﬂ?&l Qécfors, can be
e al

G t Kl
ba%gogm: P%thﬂ\_nd ﬁég%[’: urol%gh 3 éprégngr%y% Aseprened oil such as
sqmﬁz éhﬁﬁléﬂé, ,ou(r&)mmg feorh thelvligarh&lizadohlbSdldhes, BUE isoBStedd &t

A N e T T e T —
etipbvkehte, pripyleiegiyo], dcgnmylateRapat), 3w erch il cigrelaeraapmted and

r 0 e rk, ¢ cat.i.on. .
0 B85890 00 AT o TR e o
=WEN¥@W+nes (6) al um num hydroxi de or al um num

THRRASPHRE ¢h MmbitichaRH Urkulsifi gr)s tgo%taméhﬂ U al;i-%%yu dv\lﬁers may be

amoni um brom de (Vacci ne Design
nopigaic SpHectants Sy as: estargpf ge ﬂ@ronaa?nﬁkﬁarh@ndnm@s(ea in

anBytiforiRHUBEsIEats), Fﬁgeraﬂ gollyEl?@érQFUr%kﬁf}léﬂX gfy@gled'nﬁrb%q}lé Sh& hand

the instant_ a I catl on, nbi nat1 ons or

olgig. d3ogteRre, piRigp EﬁOI h?ﬁ@xmfrarﬁ‘:ﬁcw?atse&d eé‘iﬁfl beingrpptignally gthoxpilated,

or pswem&q:lylﬁnbsﬁo%ﬂyamaﬁat&pé exvlblaélés éﬁ@ﬁ&pmmn@@e a8 121.
bas quid paraffin oil (Euro

e Bmats o lis'or mefatedin e G presuetrony ersiniesdn

pasigulal @itk pol@allkexi)e sthleisi T gudak O folialcoholg OMHesd c?o?{}ioﬁﬁkiscﬁcre known
utene or e S_0 ac
R0 e PR 1, 8952202 9H88 A0 RSl
canyglg@teﬁﬂt@U@S [Pat. N?Jt h,909,96k&sa;1qug oph hawbc gblymets,crosslinked with a
t
pow&apﬁy&@&%gma %LT%)% aalkys?%%m;ﬁ é@g@ S&&g&g SRRl than s,

y ene | eat e;
the lmdfc;gea poBKEf at lsalst &E?leydr@cs'bémrml repladed o6tharsatpragedi aliphatic

rad®&all SRaVing b Raftid caltfonudGhk. rI'F]e pRAER @4&1(94% é“% %Fe contamm% 2to4

%nuIS|f|ers to forman enul sion. The emnu
caggan a9 ohe-¢iyls AHYE apd ethergthsienically agsagirated progps. (The upsaturated

ra(h&lmins}ombmhﬂﬁbs coR@Mm diEer(s@bsﬂtueﬁt@ hs‘ilﬁll'i Qsﬁﬂ@tﬁyllt The g%@@&@%]old under
ene CcOol ana on
A g U S50 iy O e oy e

crdsgld&ed(ylﬁh eanilyl s&ﬁbdﬁqr veid dlyBrh@aesthhiedl Ngmop tHeAn tileYe may be

me%hkﬁ%{é)&a%o‘f,grm%étp%xgﬁxgéplpmyI ene- pol yoxyet hyl ene

ocks uronic, e.g., L121.
Among the copolymers of maleic anhydride and of alkenyl derivative, the EMA™

copolymers (Monsanto) which are copolymers of maleic anhydride and of ethylene, which
are linear or crosslinked, for example crosslinked with divinyl ether, are preferred. Reference

may be made to J. Fields et al., Nature, 186: 778-780, Jun. 4, 1960.

19



10

15

20

25

30

The polyners of acrylic or nethacrylic acid (1) are

preferably crosslinked, in particular wth polyal kenyl
werdenesoaf sugars or pol yal cohols. These conpoRCESAOE004978

known under the term carbomer (Pharneuropa vol. 8, No.

2, June 1996). Persons skilled in the art can also

refer to U S. Pat. No. 2,909, 462 descri bing such

acrylic polyners crosslinked with a pol yhydroxyl at ed

conpound having at |east 3 hydroxyl groups, preferably

not ’I'ﬂepﬁx% 5eRdhs gﬁad}xﬂﬁnt*WﬂEl?&@ s ELIUTE Wil 1wl ?rﬁisr{%aéllya%gﬂable to

hydr oxyl g bei ng replaced wth unsaturated
therong iskifpd inthe prBiavay efexampleg thelsonceatrasing, Ofvhbﬂm@f@pryéd or

mekiRehyGahSid %& Bf m?&edec,qm@am Qﬁeeylke?&yrﬁa% BPfMe o Baccine

. s and ot her et hyl eni cal

compaStiop e TP T S% N Bt o Gty i O 4o 1% WIV,

preffISHTH Blo¥ES 1 €O W/t her substituents, such as rret hyl .
The_ products sol d under the nane Car bopol (tm

TLATVARRAEUS eRpgIiaeRt. (e PP LAt ‘asrﬁnfd&‘ﬁb‘?‘é’pﬁc?%?‘%m U.S. patent
applitatjordeialoio0 $6/899 K@ fitddt Malyeas, 2004/dndSuBlhSE a®U.SMphtbnt publication

N BB PEARSL o T8 5SS S e T

adjcop|l yner s of mal ei ¢ anhydride and of al kenyl

d the .E t Whi ch .

e Y5 S e SR R G B g ) o
cytmhnem’arcetonqmemy berpresentsss laipndteig, or Aox gaeanpdding this cytokine
msgﬁ&siﬁlo a%@cqn%{;ﬂ v#ﬁl\uegt\él' 1?1% ng llng£ r%af bé %e?gcge%aatmoné the feline

ference ma
cytelsees nsfevle@mtemnkmqw (L%@STr(ffeylpr S el.i (N4 Ssh. aenm@mb 387-

39A/yhﬂ£3h 6%12%&&%&&'0 M. E‘et‘éﬁ'rbNK@é&“ 199330'9( 1?35? 43\»} fi’ﬁ’ fl‘h '(ﬁé%k% etal,

in the art

D%ﬁ%n’tf’r% §(&rP)-of7- %F‘}?ﬁ'ﬁ\’fé Toft achqutheql Smmef@(m 1079-
1080 lafld ®lin® Gmmsxvcttmﬁld%wequscramg@bbﬁ,ﬂylsnﬁfamlng ﬁiﬁétsr) (@enBank

&he final vaccine conmposition will be fromO0.01%t
3;%WNV nore particularly fromO0.05 to 1% WYV,

pr efred splatific eimdBdithedt, tHe fhadfacididéal ddﬁlp%Bmaﬁi Vsl HeBQE Mifinistered in
he adi uvant n ad ant di sclosed in

t
vivy B hsed i R Bt By e ot ¥oiha oSt Adsanperauly, the
phalmhgeufi6gl aﬁd)’ﬁﬂthandetpmbioh@bﬁﬁox&&nﬂ!oﬁfom&taﬁaﬁs Fecdrdingas then

mv%on&%ﬁ% ?OZr cl:,llogélst s%e\rlx a{arl]] y ofl o% c 2%2 a%ﬂl {}{Fgﬁlleag\%{}}tygg gﬁtlf'{gs/a
therameutwaresponee ofvad oammrqxpregswmwtcltms asY drqeblypeptides as discussed
herlei'ﬂv?rﬂit b Bl Ve @%%%J dhnde (&Xtte%fngt? froxylﬁls g}/sh%lsfl'{rg Sndi8 Xm the

present as %‘E‘E otei'n or as a gene en
dOWtCBWP@TIPQﬁ hergin; mddhakm%@ﬁﬁgllm ﬁntaﬂvwrtmutwemmpeﬁ'rhentanon

c yt Rkh& Bsse BPheRBediRR! H0/0E ghﬁﬂgwht:zh %o&?&élms e¥deakh r&qﬁasmld
feline interl euki ne 18 S.

vecécrr a dwaxgétanpnszmsnsthg‘fqg}lall)g(sfpr cggsgﬁt of,ip genggal terms aboutin 1
ng (d_ma»hezmmgfgl; a&anﬁ&edﬁ%ly&lbout 5@% tSQHout lmﬁg ar thbre advantageously

frogl(ajt_)glit; 1’00 Ltg %goq(t R’QQ'HF gf ﬁlam%l? eépressxrbg Me{zyop%vggnongﬁ immunogen.
WHeo @i, thGapeuiiy ,andlﬁﬁﬂmnﬂl%ﬁ()caaadnlﬁdsitioﬁeb&ﬁ &5k plasmid vector is

adt%@'e?egéﬂ ﬁ&%@gﬁ%&r %%Q AL 0se ofo pr]Xsme 1sng1?|em§rtaily t\Ev%grE gi)oz.xt 0.1 pg and

1 mg, advantageously between about 1 pg and 100 pg, advantageously between about 2 pg

and 50 pg. The therapeutic and/or pharmaceutical composition contains per dose from about
10* to about 10", advantageously from about 10° to about 10'® and more advantageously

from about 10° to about 10 viral particles of recombinant adenovirus expressing a M.
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In a specific enbodi ment, the pharnaceutica

conposition is directly admnistered in vivo, and the
wep@odem4pr oduct i s expressed by the vector i npP€TES2007/004978

host. Advant ageously, the pharmaceutical and/or

t herapeutic conpositions and/or fornulations according

to the invention conprise or consist essentially of or

consi st of an effective quantity to elicit a

t herapeutic response of one or nore expression vectors

hy GPRERSni RAMARER L] €9 thiR Tadll TSR N\SIdRIr 'ﬁhax?rﬁgeutﬁgl compositions

effective quantity can be determ,ned fromth

basfl OB P BSXIARSS: 7 FRSF e hegbetthenc?&ew@n?@ ang @B?‘ﬁdPanEdThe
phefi-ﬁi&@duﬂcal B pdsitorkdARiRGEeddss floffatdit 10°% 147 Oéava%géb%sly from
b @? n@pfﬁtlon In the case of therapeutlc and/ or
a % ¢B R OEPOETHD G5 RPN ELRRP Nt SXBPSsUMacH .y fpioprgumoniae
imush@se can conpri se, consist essentially of or consist

of, in general terns, about in 1 ng to about 2000 ng,

advant ageously about 50 ng to about 1000 ng and nore -
advia shmgcemmidysrsidoﬂmya:he of skilDth thg art Chabithe \discBS0ke MgredHf is prowded

oy DSBS B R TR SRR e
herpaged th@rknawtuldgs i ttie wetthoskillesl atian na:sﬂc&frﬁdnemht humber of

el ect.r i er a
ad rél V\été(ﬁ]@ thélgéirﬂl s&xjgﬁorgl%%ga %Id tRL Qés > anl% ag eo for Fachk;)é&ectlon rProtocol
Wﬁabéapyamhgeanaum@@nwg advantageously betmeen about 2
ﬂ%dprééanmvenmﬁ ckﬁ@ﬁiﬁﬂﬁy bi lgas?r 1 adn 1H§§£t[5%qg Yh Eug ﬁ'lal of an

rTPOSI tion contal ns per dose to a
efﬁﬁlcn amonphek the BSTAPE G qomposiien madgaccerdingtio the mm@oanﬂawe animal

ma{'Bé fhaRORARM 2 PREHS Yerhd10 BaARMBom! Risa8mRQkition Q%y‘()le L8l various

Eﬁrtlcles of recombi nant adenovi rus expressi ng
Rfritos Emitge o sfemusqulpr (R, intradergral (kY paf}@avtiareeous

(e:) ﬁﬁjécﬁfon Ibhﬂfaﬂﬂ@aﬁidﬁdl Gabral AIRARIrdt AN ThdRE@He i c@mposmon according
OXVIFUS an. be petween about 102 u and

to QR 55 150 B A DA AL AR (o fPr B it o
ngtmrBldjeeter érr ijahﬁpﬁraﬂlg(Blﬁjea@Oregadlgi’m 2ORMES byprbdcBTd administer

BB 85 e BBt e S SRR M Yagre, 202, 20
3370333 Bl T 1bfseruetchb rSemd d. Imymwoiok, 29003,534, R29-238; tSh Babitk et al.,

nat
Vaéc% (?(ﬁeZ(Srj1 3%?% 930K, %(ﬁe A}?ﬂl:@aﬁosr\t I gﬁﬁ#)g@ﬂ)&? Xq)vﬁ/alng&er embodiment,

exa presentt i nven
the plsemast ip delivernd, to hhae ahind| ypeneginerreohl @ikl bentamdntmdgen

adv'aﬁ‘ta Q@)ﬁs @t{ls()dlltngl% ﬁllé 'aHn?a‘ij 1sadr;;1 san can det er m ne t he
nurroer of adm n| strati ons, ‘he admi ni stration rout e,
andA9rBtagensly. ths M dvaenedmpuine wassineiiradatinissredge e veendd pig

ot DS AN R, PRS0 TR 1 g 5, o

14, ﬂven%r?gn tCOF] I;I;g ates at
> AROU AP ARPUIGO: ARPUEA 1-aBPWrS, 2hopt it days. abat 20nehonh2lymbent 22, about
23, aboTp 8 diys@T agd deb@isee hdthidthSor 8 be QYR nedessatySround 3 to 5

w8 o Bt R B e, B Sl S0 PRORSFE BBt o5
hyopmaimediaa yacdin ofithd preseit ineéehtioa jis atdi\ilﬁlafétb‘aﬁbl habw (sb Wat piglets
acqhﬁ]é {@ﬂ%&%ggl&gtg%laﬁ%g%%%%ﬁéaP 1m§ h({ﬂnnéﬁt | oEgelp&ienms and
der@mb%libﬂ*?rml éoypodedmisgntior sdbeuuamm tridpor mmlslcslar)be
adv@&gée%h§§ ﬁfﬁg npéf( %op@ﬁﬂlaﬁtlzge%ﬁs@ RPAE ALdS eélgn cada® to the ear. This

exanpl e
route of admlmstratlon may allow to target the immunogen to the dendritic Langerhan’s cells.

rou

21



10

15

20

25

30

Pigjet, Biojector or Vitajet apparatus (Bioject,
Oreg., USA)). Another approach to adm nister plasmd
W@ oivpoeiod ons is to use el ectroporation (see, BCOUSI07/004978
Tol | efsen et al. Vaccine, 2002, 20, 3370-3378; S.
Tol l efsen et al. Scand. J. Immnol., 2003, 57,
229-238; S. Babiuk et al., Vaccine, 2002, 20,
3399-3408; PCT Application No. WD 99/01 158). In
anot her enbodi nent, the plasmd is delivered to the

ani NRLidg¥: feMme-fd nn_]&rtorg QiR REL b&k&m%ﬁpﬁéﬁ’dﬂ‘é B a cdrbhiffnount

advant ageous enbodinent, the animal 1s a

of higpid, pidsy Bigh orsssure fsouah apiEiresai Mechpnical|spebifiestions of the
m;é&tiﬂnﬁﬁy&fe%ﬂﬁﬁteh Or feldRANR Grdek & doAkBLthe H¥fh Bp%éngﬁ'ﬁﬁm"iﬁt%l?ésues

1 11
AdShatipgs o hutd HoinE RE0Ee 952 hesdBoreerigapETR upin + ifferent
disaibatién df&he a&imw in th9 tiskags UsapQidyridfe erdaflih addcalizddBélusdot pool.

about .2
UsRERY In &P G A Ao R Rt jn el b rapro s, a
illuspea&dind Oea-01HE 97 3.1 mtanadmantigebustdm@dimdnt, thRidclRfree injection is
t t he hyopneunoni ae vacci ne
é éﬁfﬁﬁ% n?eﬁ\?én‘facg‘ﬂamr sygé\fﬂﬁ nistered to a sow so
t hatheylegthedfpeadgton & mamiyrvohiyoltegdiynisd liduid pressure. This liquid
r. Lderm
pre AR ST Sporl 1E pR S hpcRlrclhlons B B B0l SRATRIAD Sromger
of spripg Ot 21yeashes Prapylsinn theans andithe dlagefer of the isteryadibé yozzle orifice.

Thik Rre MG avalll¥iCothly AU RARAYT I a0 the neck region

caudal 'to the ear. This route of adm nistration may
al | B degth ofinjgetioneny; berpasibrdsterminedthy thicdisheptionoof the tissue at the

mjécﬁ&gﬁfel"(a&ré:sr&ﬁixﬂgsprhfe%'l)dtoltﬁ‘tt, loBSft! viiehd @€ vhdRidfRGe Q&ﬁg fbr te

devi cesalgfgr orm hg injections of a certain amount
adminisicred, andibe test iyRdyAntassensly resfosmghomananimelof she samegpecies and
ageMizﬁhﬁél pé;aﬂatﬁ)ﬁ&@ bé Va(b@ida@ﬁ)?affgr tﬂerh@rdlﬁht%ifoﬂ lof FBY10RA hﬁuldfhavmg

or selected in or to control the dept
pre ARt i ety £ hrostend ot s R vy e et peRAdiesty
withi ﬂiengtemdedwcm@ecdntalmn@ 8etheea {yeC ThisHgsCETIdWs tRESndMRilied il the art
to sl B SRkl Loelittdls Shad Mlector 1 S Dol Ue br Soeer

Ing a syri lized bolus or pool.
Usi ﬁg: rundlc-rfgee ammtoren:w bepequipped dmthfallﬁaﬂcoﬁlﬂnpﬁ-tsrdgbmb lopsevel
nozEﬁ? ﬂg%ﬁ S%&CTE{\%Zglgg Q?R\% Erlc%esagee ngsg%flsilﬁ!g ﬁ? el’? ﬂgt(i‘lle vaccine

WO-'A- an advant ageous e
oveneéadgféﬁfqae"éhqrh fanchei fiorm L o 30 MR- préferakly ﬁmnsoi ér mal

v aCSé'va@t ﬁfecﬁ:\@:h@ m/all-mﬁ ifl ﬁgtcBHMCr&e?% _]F@ 4 3! (g 10?33 Pnc)s is

controll ressure
Pa%“r"é%&/uﬁdépt?% t‘b‘éﬁ QWH’IOH gcm@ng fchtbe invertion cal

spae isfald(iﬁ{tdgéﬁﬁs t@fusé ﬂfv‘mj o G&lﬁﬁpedwm}n@.ﬁls taﬁ@wﬁ% kSROb e
me{oﬁ&c or a t her &H | si.on neans and
jegton Rt S SF PSR 18 ATy Fledaening Yiekmayreamprise
severebndhictiyie aw’ﬁs hwdlhﬁg beévetall hod6f vakidihd &dl/drVaddiutioh bf selBRI animals

t b | det th
usw%%% n'n&?ciog ra]mo % sI r%Q p1al su e ai?l#g e S %E/eag)?etéé perfgrm

SUCO{%SV‘FWQQ@EWBM@MN y to the I ocatl on where the
vaccine is going to be adm nistered, and the test is
advant ageousl y performed on an ani mal of the same
spdeioasaspaef of e invration.hvacqiutioh agdinst M. dybysevmoninnednad)

I ui d havi

e Ab e o2} ARl pioFR i sfipe imbies we o

hyognreupiopige vageing chgﬂmgﬁg, tl@enwgh@mmdeqjvagclnemmgonent able to protect

against other porcine disease
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with the intended vaccine containing further a dye.
This test allows the one skilled in the art to adjust

wo be7mekani cal specifications of an injector.pdhes2007/004978
needl e-free injector may be equi pped with a head
conprising one or several nozzles. The use of several
nozzles allows to increase the dispersion pattern of
t he vaccine over a larger area. There can be from1l to
10 nozzles, preferably from1l to 6. Several injectors

ar eTﬁé’@lenﬂp L)P 65@ ﬂjaﬁecﬁg ?19 aa(ﬂ.g rhﬁio%(:ﬁm 0 g’xl t?regerably

(Bi oject Inc. particu to t

aboyie 8.4l ta gbews 0t8n'e1 W@mefe@bly frﬁmuaéma&ﬁam togpbeut0- 3 eﬂ R

defffitior) R MoAmESRUnRRBSE Médnk tHERAREvAlhO¥E \'%gchQ aé&;mstté?e(i R%nce to
injector directly a standard vial or ampoule. In

oneel on, the vaccine vial may conprise several

VaCThJ‘éhcdﬂS efay@bht@iil fRgn a00€1 6t 16 h8dus 1 6 TADG)dRe B0/ Bdsuc
vacci_nat i 1?, veral anj I S usj n%[t he inj egt or

an

culfig IngerfRie §RSgiPor 9566 VachiBe) HRGETEROI IR et 451 yo abu foss
TCIDsefdogd or m successi ve injections froma sanme vial. In

one.as inventi vac tion ggai.nst

RGN Gt dfisra G BF Koméiei s Ross o A0t iskatin a suitable
mtagzﬂs ifsiccaasany bedesprable,ieng abous GaRE2 to BbeutBwedks afteahpfiist €S
I IR EAT Sm—
boqsga admtmsmlaheu cqpal tegephatd #3@Y lyearyepenidlyofor thesews.

in {
Je RESEd § dBfe%t Bt SRR AW e B omnoetf@mgrr}mou%r Salr:
hyqyﬂelf'm"actﬁ Xac¢ingag detsorihed @boverand pHamansentalgle Selritle oBgiluent, for the
pregfrfaﬂum 86 dccihd BesYgled PR dnfiiSte QS8 s BARSI Hﬂ‘% %Lﬁl& n‘E needle-

vol une of vaccine adm nistered at once to
freeringectes @t feseribagd abern aad reseltingringisiving 20afesnd progstive impane

resgonzs:amﬂps, Popretd¥phibssue cul ture infective dose per
z&lot ccCl ne) and preferably fromabout 10s 5 to

5 cﬁ-@law&;l%g)@ kltﬁﬁqtmgrylngtsh@ a liquid jet needle-free

mje'tﬁmaﬂdj af leat bﬁmv&aiﬁe PRI Espemhgl M aSopRRmbAke vaccine, operatlvely
ntervals if necessar

nlst t|o smtable
3558‘8 ‘ge B Eeian G iyl of e goragpe family.

Thé h:etrifbufus{ ofaﬁemzatlcﬁk ligdsbénfiallpdshe i teeahis ndiihe mtypédeams
ni str.at] on.

t
oot PR eSARRr A AT Ghotef <P i SPLBBELIF yBiy rsporse
agayrstb M, heppewnadidey for -t he sows. Anot her object of the

i NVe 1i|19§1ti!o§ \Jlﬁ GoWIE ﬁ?lftheél sgiﬂtédgdgguaé'bov £ ufac]):i]lawmig norl\l/l -limiting

hyopneunobni ae vacci ne as escrl
exampdespt abl e vehicle or diluent, for the preparati on of

EXAMPERIINe desig ah@ s:g'@ty 3¢ H&e‘&léﬁ&f t%s&é?mgﬁde%%rp%lfa novel

using a liquid jef needléefree 1 njector as descr
Mygepdeszna hyapreraepioebagieih eliciting a safe and

pr o,uﬁgdﬂla&e.al HyBpHERmoR% P BhSensHeitng e Mdlﬁy&%‘eﬂé bitflory

di {,ect .S @ vacci nqe}tl on kit or npri sing
1s%al§%shm éwrr}e ﬁn]aaélpn BAOY| Ray é@ndard management practlces globally. Any

improvements that will increase the overall efficiency of vaccination programs are very
desirable. These would include improved vaccine efficacy through new formulations and
antigen presentations, improved compliance, improved safety for the animal and the
vaccinator, and elimination of the risk of needles in the final product (see, ¢.g., Almond G.
W. and J. D. Roberts, 2004, Assessment of a Needleless Injection Device for Iron Dextran
administration to piglets, Proceedings of the IPVS, 618; Houser T. A., J. G. Sebranek, T. J.
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injector and at | east one vaccine vial containing a M

hyopneunoni ae vacci ne, operatively assenbled to
w@eoof7ae3mt he adm ni strati on of the vacci ne to BOT/ESI00EN04978

of the porcine famly. The distribution of the vaccine

Is essentially done in the derm s and the hypoderm s.

Such vaccination kit or set is able to elicit a safe

and protective inmune response agai nst M

hyopneunoni ae. The invention will now be further

Bazgeﬁ cr. rfhfcqcepb N?Mb@lfanhggj %Jcﬂw o 2n ?asibxhrp% P% If‘gmsdermal

exanpl es. I cacy an
Negileless dniggtions for Prevgntionsef Resk Comasg Dr&w novel Mcopl asma

hWH@ﬂﬁ@er)W/@sWﬁFb&bﬂé’gﬁ L1 ?Ylpgs Hfgpewtﬁ?\'{ J., 2004,

remai ns anong the | eadin ents o irato
AAGV Neyg archive, wd}?eFrewé(eeqlmpn bHp: (/mwspara/nms/mamumm=1279

SWmamagemrAbdprBCGI Wehigsl, ROBhirhetoANN. (':69% R/ %”%%ﬁnésﬂﬂnd E.P.J.
Gib g%gg ie thefover]al | effici enc§B vaccl nat |

ﬁ% &8? ety Lesfing of Needle Exspclet Injestion Revieas to RleqtiGontamination
with Bm’odmﬁ«ﬂ()ﬂa:eﬂ‘ist@ﬁe Ehids, C&&)éli&ffﬂ%ggav %}‘1& A&Id%&%tf'seﬁﬁceé‘@% :681-
82300 APST%erEE 200 Gt ke v, Neeq paires mrauaion as Effetive
asb@ledman@SymgecMemhab ri sk of needl es |n the final

AR D. Roberts,

httpl[z}'(v)04 q’k’sstglga T ?Og"/?d n@csgfeé‘faé "?vfﬁ—é?'clfq%n Devi ce for

| r ohe fenet team efiitadsnarsitsatety ofia ﬁo@elr:fbghtﬂitmn sPecifiefli degignddito be

adrﬂlﬁ}ﬁg\{:g\égns.d@ma]%“%qﬁe BBR&H& VA N]-rslg‘ragsfell_—mbl-l—gg:&%}or System
is preggmped irdhis Example W@ﬂle‘-}'ﬁrq;r@demmn,on ettt pbtestial to address both

safeWrﬁQﬁ:?%%sﬁe@fs IFHIRNE B E&ﬂe?% s WAl & ¢ g?ﬁ;%?d%s an olptémbze? Preseptation

prc. |astate edu report SW nhe
°f‘h°1‘§i%"?)f?rthe RIPRRS SYBtem) (seg, ¢.22 GbarreyrrSVFNMlilvard; m Werdgren and G.

RoyNe Qd(bi? Dehastics |of1@ﬁﬂc&f} in pigs of Mycop)]asana lyygneugwme%e ejcpenmcntal

|% / [ wwv. aasp. or g/ news/ stroy
vacqwes ij2n myam[g nee_g F‘Q{ﬁ’ Prqngeengagsrqf ﬂm@mem@n ASsegdigjon of

Swif Vétemﬁbiakf)esha and E. P. J . Gbbs, 2000, Safety
Teting. L | e Free,. Jet Injection Devices to
Dot 81 a3 TP GriES P eB I etaA s HtEeTrerg wbtained from
con\gl:xlmg;')m dandnondgisating ik ?)chfﬂ&%a%@ﬂ%ogfae %%ﬁc%ﬁ@@ﬁeﬁd
esear.c
ety e Htaehme i, G st hC S Towltammiotariestor

Systaldelgy plqa\ngglshecdrmdcssed air to deliver 0.5 ml of a specially formulated bacterin.
PiosW | m_n/ dac ear chj i ews’\y
1gs &PWW iTRiL Je&p?e%%@ﬁggaﬂo%ﬂe ea. 9‘( Y {Vp&a 6),ggefumonzae

g?mnhelon-te I cac
bactfren weted forgseadie ffiee aﬁmwru@gpxg r’iéd vmmavadmﬂmamam same

day thie ARSHE dRVddat i dig GildQadyFfVA- VAC(t M) NE Transder mal
Vagm nat or S%/fgt emijs presented in this Exanple.

1§ &ere Reanehby WPE‘tantf'aW}tb All members of thetreplichtglconsisting of

litteracheiss CRigs beieharﬁﬁflﬁie)d t8 freatfdAd grbvﬁ) @glﬁﬁ g%pt?llc%]E ?Se gﬁ?gach treatment

es as rovi
gmug?Jéige lfaY] |r3’ﬁ°‘°‘8f‘teii Hb‘?‘eéipgﬂcgfé to the i nmune system (see,
e.g. » (Bmiupay2€pigs) consistvl bﬂ@dv%cnﬁtedl\&hgglrsen and G
Royer 005 ration of efficacy in pigs o
I\/ycopl W%ﬂ’@%}dﬁ?ﬁ "é&c‘é%ffb‘i’lf e fremgdermal route.
Pigs were housed in environmentally controlled buildings which were appropriate for
their age and size. From day 0 until day 21, pigs were housed within a pre-nursery on

elevated, plastic slotted commercial swine flooring in solid-sided pens. From day 21 until day
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vacci nes by an innovative needl e-free route,

Proceedi ngs of the American Associ ation of Sw ne
wo/eaenpnaz i ans). Forty-ei ght conventional pi gsPCHUK106®004978

to ni neteen days of age, were obtained from

conventional dans originating in a | ow Mycopl asma

hyopneunoni ae i nci dence herd. Vaccinations were

performed with the DERVA- VACNF Transdermal Vacci nat or

System This device uses conpressed air to deliver 0.5

Gt H

51 s B dgiRRih F ok oMb e, BAGhREpE e HbPRIRE P sores
conypersisgl a@ﬁaﬂhyr@mwnm pit aethmatytamrwdwmm} bamedgetd pewring. From day
51 ﬁ'l?cﬁféh %eérﬁﬁs% é@%ﬂl ify $6¢ &t fSQ??ﬁ;wérevlﬂﬁ édriﬁ a%f’shglg buﬂ?lﬁg which

adm ni steréd th esarre e aninals arrive
utilized gpncegte gats @ygr amit with g@lvweé myaa (hattedhgate pgsiningaRepligateh

pendlrlg WHB FR8%t8ined t}ﬁ'&%hf)&m'xé ge F%%H%&&%&é available ad libitum.
||tternates gs were ran om zed to treatnment roup

wi tHiepd sampl ?Sc‘&?ré calireted on day chloffsia): davs Rl o2 kpd.uas (pre-

chaﬂéhg’e) lajtd 6€ p&yRSIB0] B drn 9t (i8e AR finedtoBsy). sa'rpﬂam%léoaﬂsam les were
conS|steq_ fgepvacglnated controls. ~Goup 2 5

st} B peRE oy eIt FHREE Hiprgs

we r@n hayssed ahd) 16€1) Wil pipe Werd callyhgee itraBhsaR@l wirt i2ls Ghing's
My%f)glas&a ?pqeufégmag iung galfgg%%fega? h gugtg(g) W(?Orﬁ%hﬁ gﬁisla/l(}))crgplasma
hyopm@mur@etrymdmp m\myqdz, qﬁgsastteii\cedszb@ﬁltcﬂd pe@ﬁmierydkc&len culture of
R TR B0 R S S RS LB e
adnnn$§@|dyn¢>éi@ih nasril gpéringserdithd ﬂsmg@m@ wanuetly cotraiped; Rkt pig.

SW A¥enebdoBSY, s VRS reﬂlopécf RW)tﬁé} %@h\éﬂ&] ke f3F %% é)?d

gate penning. Fromday 5 necr opsy
pnegygnig tissug hargetggstigef dxeniswe #mpia?umomashl'hﬁglum Wtdc ng

mdé‘ﬂ%hd‘éﬂlﬂy kédré@@ﬂt»@@tﬂ?f&%ﬁﬁn&lvﬁﬁﬁls WS wede Qlllﬂ'deWtJ fleatment assignment.
ani zed netal barred ate enni ng | | cate

Speg'gﬁﬁ’% dhefaie! prarsntage RElpng Hfféﬁjéfﬁ ik lqswes yﬁ%@gﬁemm@écfoamh
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25 The invention is further described by the following numbered paragraphs:
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3. The met hod according to paragraph 1 or 2, wherein

the porcine is a weaned piglet. 4. The nethod
wa@ewonaionyy t o paragraph 3, wherein the weaned PCTUS1007/804978

about 11 to about 24 days of age. 5. The nethod

according to paragraph 3, wherein the weaned piglet is

about two to three weeks of age. 6. The nethod

according to any one of paragraphs 1 to 5, wherein the

porcine is a sow. 7. The nethod according to any one

of PN Kethad ki rel - 1. N} egct or

e BAREAR DR 2l R R G i S B Pl
hyoppgqumopige spmEnsigs administeringjasingirdase ef 4 vaseinegpmptising amd
ina@ivale@dBlcoplaSiny RSpnBnoHid and AR &Mt do W&:%L A3HR liquid jet needle-
ﬁeq o?tneurmnl ae vaccine, operatively assenbled to _

% 8Fm t he adninistration of the vaccine to a porcine

and. The dethod tacéording €o PHRskrifHOL, SdeteHEtht BlUPSt €SP SEuvant. -
agaj ﬁg I\/tgcgplcasﬁgr.a h%/o neunoni ae. 9. The vaccination
kit of® BEt OB ARAPRG f Efﬁa%apg’gwr%» Shergin the PewsASdS? Pewed piglet.
of 4afle oiethod hacquadiag tayhisprapht 1) whe iitkhe RehiddGli10Ns ab Rk 11 to

f j any one of the methods of paragraphs 1 to
abo@&%@%’%{%i ng thus described in detail preferred

entSo@henmathed efcordieg fr @sapndphi 3) whsieirOhe wieindd$iglet iP&bout two to
thred QAEES gg that the invention defined by the above
paragraphs is not to be linmted to particular details
setd- The whthpd a¢deedinh thvamy dos of papagraphs Ao Wpwlersiple ttine is a
sowvari ations thereof are possible w thout departing from
the spirit or scope of the present invention. WHATI S
CLAL E@Dﬂ?@?d ccopdingtorpy op¢ obparagraring te S sehaeianik needle-free
inje@tbP ADERIG AL VRAWKF ifsd@nse agai nst Mycopl asnma
hy%pneurmni ae conprising adm nistering a single dose
of SaAVAEERAHION K0 SetssRpritingiadinuid iotireadie Mipe dwiketoand at least one

vacdiyeOyi flRIo AR RiBEMRESHIRMadFbpheaRbrial Paddftle Cé}ﬂ:ﬁﬁiv)é\fgt Bsethbled to
erfjo'qga'dldiﬁ.eti nc?edlf-free,lnje_ctor_. 2. The meth d )
PerigTL B AFMYTIB UL §f the Yaccjedp aiparcingend & ehicit safesand pragective
immad¢ tegporise aghinst My copbiminBphambnig. tO claiml, wherein

thg flger‘%icne t'%s a vveancﬁd 1 glet 4. The method according

to cl & Teonatgrdutonset é’a% Ph §gomprising the cemppsiensiof amy one of
paraghghsyrbtoibahdaogorcdomgfot perirdingady oHé6f thé thettd@s HQadghfhs 1 to
7 1s a weaned piglet. 6. The nethod according to claim

4, wherein the weaned piglet is about 11 to about 24
days of age. 7. The met hod*&c¢cording to claimb5,

wh Bt Fin g il Qe WeROL th c@tagll pqgfe}rg’d gg@o%mé‘njts (t)tothe present invention, it is
to be understood that the invention defined by the above paragraphs is not to be limited to
particular details set forth in the above description as many apparent variations thereof are

possible without departing from the spirit or scope of the present invention.
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about 24 days of age. 8. The nmethod according to claim
4, wherein the weaned piglet is about two to three
wor®R4owi2 age. 9. The net hod accordi ng to cl ai PeBUS2007/004978
wherein the weaned piglet is about two to three weeks
of age. 10. The nethod according to claim1, wherein
the porcine is a sow 11. The nethod according to
claim1, wherein the needle-free injector is a
DERMA- VAC NF injector. 12. A vaccination kit or set,

tor and at
WHOTPS C3iAiep g aui d jet needle-free injec
east one vaccl he_vial containing Mycopl asma

hydpneudorrhied obeliciting 2 sefreand pratedtiye smmendicepbrsoagainst
Myd@@!afsﬁi& W}Jﬁﬂ@um&&ﬁﬂrﬁi g%ﬁm@élst&tﬂ% 284 %gse of a%apc%eccompnsmg

o elicit a safe and protective I
an ‘%&V*ﬁ% Mygrrdpmadrapneymemiea arshinadiuvesat, tdrmcmmntm ahqmd jet
rmmhb&eshnaﬁh of claim 12, wherein the adjuvapt :s a I§6
adj.uvan he vaccination kit or set of claim
J fei ntrf‘ﬁ -éraF‘é’“i“P%té’ §13jmel pihereinsthg adiransis /TS urdjuvant.
in jBSCt Ohe ABthod BEcor@ag tIihOr) wmeieu%e %6&5{%\/{&5 g h%éﬁc:ﬂpﬁlec
wh relnTkhee&ggmmméJee LFCt is a DE -

i nj ect ob! ng to claimm 2, wherein the porcine is a weaned piglet.
5. The method according to claim 3, wherein the porcine is a weaned piglet.
6. The method according to claim 4, wherein the weaned piglet is about 11 to
about 24 days of age.
7. The method according to claim 5, wherein the weaned piglet is about 11 to
about 24 days of age.
8. The method according to claim 4, wherein the weaned piglet is about two to

three weeks of age. A
9. The method according to claim 5, wherein the weaned piglet is about two to

three weeks of age.

10. The method according to claim 1, wherein the porcine is a sow.

11. The method according to claim 1, wherein the needle-free injector is a
DERMA-VAC NF injector.

12. A vaccination kit or set, comprising a liquid jet needle-free injector and at

least one vaccine vial containing Mycoplasma hyopneumoniae vaccine, operatively
assembled to perform the administration of the vaccine to a porcine and to elicit a safe and

protective immune response against Mycoplasma hyopneumoniae.

13. The vaccination kit or set of claim 12, wherein the adjuvant is a TS6 adjuvant.

14. The vaccination kit or set of claim 12, wherein the needle-free injector is a
DERMA-VAC NF injector.

15. The vaccination kit or set of claim 13, wherein the needle-free injector is a

DERMA-VAC NF injector.
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