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USE OF VACCI NES FOR THE TREATMENT/ PREVENTI ON OF THE
TRANSM SSI ON OF PATHOGENS FI ELD OF THE | NVENTI ON The

w@e@3mesi44é nvention relates to the field of nmedPCi/mg2006/041989

preferably to the field of infectious diseases. In
particul ar the present invention relates to the

vacci nation of animals of a first speci es in order to
prevent intra-species transm ssion ("horizontal

transm sgseop VASCOIREL F’éR'T'ﬁE?TR R SRMENT IPREFENTRONNS

("vertical transm ssion' &m ens. re
particul arly, Q@hdHEERA M|§$ PATHQGENS o
i nfl uenza vacci nes and their use for the treatnent and
prevention of influenza infections, furthernore for
the prevention of intra- and inter-species
FIELSOF FHIEANVBRTION | uenza. BACKGROUND | F THE | N\/ENFI ON

I or t
TR PRSI RS CB AN sRMelPRE, frBRtasly T gL of Rrectious
prgsqgnl@@ag@ulngQpmf@[]tslnm[hprgeqfﬁt@ to the vaccination of animals of a first
‘ébé’d eI /o |t(§ bﬁé@érﬁtqmﬁa §d’é@|ets %ﬁsrﬂ@sﬁé’??ﬁorﬁan@f‘ﬂr%hwssmnl) as well

etrv0| r. new eg dem cs and pandem cs nm
aﬁ' RisSheqiEs) @“S"&'ﬁﬂ"'b*r recH Ffé?ﬁnafs'%?eofoﬁ%mes vbﬂ?rle Regticularly,
thef priesert tinvieotichClelagaseto ihifehite BaRings AHS Gseiratise MEHe HeAMBht and

B%véﬂﬁ:n%? rnﬂ@? gﬁé’cﬁéﬂ&; gL?rtrr]lg'ﬁnroere opth%(e?treavlﬁhtlofnoori ln?rs gr?Jgntgz-gpemes
transniggiorsf inflserasber 2004, with further references.

Briefly, the genone of the influenza A virus consists

f el ght | e-stranded segnents, and the viral

%éfﬁ%w Hng REJN rﬁﬁ] &PN gl ycoproteins on its surface:
heinaggl |Ulebﬁdnnre6idhséa’nﬂlmmttérﬁﬁhf@btﬁ)ﬁ3|¢ abials ¥Mid Rudbnd. @@Ribnza is
%glbs%g];é nl gs tlfaﬁﬁg'lt% gtRII9<§]on Lgﬁlall tggeﬁ%é?%ggg%ggilﬁgtiggs? ra]ltnd that
cosssheian @’D'Inél raseryaife ipus r\ﬁu\mmemm&? adpagddntiéd meyaacur in the future,
%hd Hr%@@atldnrgf kHeeieRAsd Wik i Jli%f@ Sc@llng@é@% ﬂrt?s%g %re well known

vi rus has been denonst rate to1n
ffethe aFFﬁad gesorjerdkmergin detaihfop @xw%wtﬁaé@edwer@t M§d1¢lm€o iel. 10,

av.i BN ps. 882 BS s®ofDETBMSBe X00aaGthatirtiRr éeéesrbﬁdf?égelgneh 9(3@ genome of

itz 413 Sonli ool “Fged Seanends e partces
Yag b/ enajpd Yycodrgte(nSuqmpits surface:I2Br=gRMjinin NHy tiad inkyraminidase (N).
e I&Wdlﬁérbﬂ'h%ﬁlagﬁl ave(l‘giptgrkpl%ﬁgﬁigg @*Pfgrléh% ﬁ&:@xr{n%gge (N1 to

the last centur %19 een a ortan
Nt sydhPeeidha | 'Sp?a‘?ﬂﬂ‘é' @le apfiganic \@aﬁf@mmoaa inflyengayiruses.
preferably pigs, can serve as a 'm Xi ng chanmber' for

DR R 5 R R 804 ot i

hm‘ thaps fThe virgses| danyalsd be traatmitted Hiyecltlberel‘rN@\vmn efecies to humans
t(ﬂgéé@%a MELARB; 35§1° 42%%%% et-gh,bf Vgl %é% ¥o! Og&lér SutPrao o

doubl e |n ectl ons suscept| e ani na

Bt gociafipe A% 2RY: 393, Slarkides, éﬁé@nmﬁ?ﬁ%ﬂ 7 é’iupefad) §2ﬁ6329) Adprtality
iednbwA Budsn Biticalcdsed hptRbdchey hsddgs004hi s doubl e

infection may create new reconbi nant viruses that may

be the cause of human or porcine pandem cs. Recent

Overdbe et ewtiirg pigh baes Been arnidipoddre vé&atfoamﬂlmh@ﬁbhniwﬂl@n Pigs,

r V] . ' nfl uenz
Sl e LSl O] LAl P S04 on
Yieusesrising Aareforeqapresrnt atpiotantial ailﬁkjfact@v fosQverpeming theespeciesiburdles
can infect pigs and by spontaneous nutations can
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beconme adapted to pigs. The critical hurdle wll be
overcone as soon as the virus can cause hori zont al

WO pdogosidans wWithin a pig (or other manmal i an) PCT/US2006/041989

popul ation. Yet, a mmjor part of Southeast Asian pigs
have been infected with avian (H5) influenza virus
strains originating from nei ghbouring poultry
husbandry. As those infections have so far been

$roty- poultny, ctae ,natunally 1@sstvein by infieertta aﬂﬂ&@ése do Q¥farh@B8r #Ki@Mbrmally

ked. . Th
FELIOG7 0 o AP B0 e b
W"ﬁ@ (aprcph dast well 2y ah @vianhiflusnzal sirtso Thtkapduble irfdeion may
Bﬁ'&‘t@iﬁéval‘écéb‘lﬁhgﬁﬂ vnrﬁﬁseﬁéj( rﬁ‘éf@ fﬂetcgg eo&rrﬁlH%ﬂ or tpﬁrcme pandemics.

utatuﬁw al so i nfect” human bein
% ! F%lI"\é’”ls’etf\ﬂ)é!%‘f?ﬂpi@@a"aﬁaa‘h@rfﬁ '@tleapécguerelntt avian H5
bizaihowith memmatidn afludhed Vidses @il nbivee@t ih Q@ﬁly@frul&ﬁﬁecombmants On

r i.ant 0 I0f Ldenza viruses hin humans i s
e e e
verofienada foridgs. iThe Icuiémal burdleiwill be tovemoras @s soon as the virus can
Kédsle‘?\@nﬁ'drﬁél%fé/(ﬁsﬁ \Mﬁ'nrpé' ﬁB%r@lgH H‘%mrﬁang@fp%ﬁm%

vari ants of 1,
The use of those vaCC|nes is I|n1ted to the

Veig @i majbr part of SsuImERBSAsidn PGSl Bave Bedi iRikEIRE Withallam §is) mﬂuenza
hose va cines, .including the

(PR o o g b PEAY e Rafioee aions have oo
far @ﬁgmnsgighclgncal dhey eant only ée elietghosedwbyt laboramnenfetrioas A€ thus are

tré QUSRI &%rl%ke@nqhé\@?soé 91%1 ALk Rht R Y Mmééll?mféct éj ﬁsnv%/lﬂ serve

viruses to nanma 0Se vaccl nes I NC
%?JPPeOrHPW‘éfE%ufﬂ%&WeoW“%tt? @ﬁ@ﬁ;ﬁodb%énamal@n:fswtemenpneyd within the

parine gepulstion, draicdisdtikfatt haman BBIRGRA! | an i nf | uenza
viruses, e.g. avian influenza viruses are able to

i nfect nonhuman mamal s, such as pigs, canmels, seals,
A% dhe sperieso hurdisobdivesn igs randetmmeenis ais expédtetemzaewbw URE Fisk of

hdlizbRASiRreBRINs %Wﬁ@%%fr‘g?#cﬁe infitefiza \'} REEEwikrin ﬁ‘unqgn%ﬁsddrﬁg\?}lcally

I ncrease avai l '% new superi or vaccl
pareasetat’ne s UBRRY Ryaikels \ta@CIpesOwacmt influenze /njiaotio Reeskited-virus

Caoine plepardtibhe ﬂ%\acédfefnﬁ?@érlaﬁ@%f MR Prohay ?IS%UB[?_% bl iMRienza. The
afthQ0 di sease 5 EF CRI PT| ON OF THE FI

l]liggg;ur € 1% SHOWE®Y e "Pﬁ% e VAGRERt G ihymanh ér é’irq?" to prevent

ranstissioat frasm nEn tarmaral Thus thoae sacomd, HorRding 3hd eurgsnt %@ﬁnat.on

ﬁ%gﬂs{o Brebétt RILR. r%aq"r g?r%érﬂ%smlﬁeggean Islrlek/?r%é{? "f"g' ﬁpec’c to the

first species i Vet
?%W@é'oﬂr?é'dtqda%m%@ur@n-wmaﬂén infiuezgesirusds tomeanimalishs. Those

\Bﬁelﬁdeﬁﬁqdllﬁhr@ﬂh@w}ﬁnt @d&blﬁﬁtbh%i@k@? &@gﬁo%ﬁﬁzleﬁﬁy ﬁo%sige? the fact

uenza

%n %I 0 a third species (e. gt

| gu '3 iandn Lﬁgzaa\mu?l%s 58S awgré@ﬂ%’géglrlbqestag@)a%to infect non-
fpmégnpl_epl_tnma@s SuDESCHIYS, TdatlsisObeals tetd, NVENG Iréddnibinewith R@Rkhalian
iAIcRES SHAGL h AU Hin)hn Rl fan De effective

vacci nated agai nst avian I n uenza virus (See Exanpl e

2, RESULTS). By vaccinating plgs with a suitable

WG,CItH&e Clgr@rrieﬁdi ng |ﬁ&e§sﬂat b%ﬁlﬁblf?{ é’fvhéW éuElgllld:‘ev%émes and new
Vv St R elf ec ¥ b

5‘? If{op SRPIGECHES § Bfrowriﬁ, e‘%ﬂﬁépwpgqbeafo ‘@C@H@'r'ﬁqqeﬁéa ipteetiongtand to
hawé kRwesitiee istpadionslisedepibad] t o pi gs can be reduced or
conpletely elimnated. As a result, the adaptation of

an avi an
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i nfluenza virus on humans can be reduced or conpletely
elimnated due to the elimnation of the virus within

w@2ansa4ad | y manmmal i an reservoir of the infl ueP@EUS2006/041989

virus. Thus one aspect of the present invention

pertains the generation of a vaccine, preferably a

reconbi nant vacci ne, based on avian influenza
hemaggl uti nin of subtypes 1, 3, 5, 7 and/or 9 (i.e.
HEsdHarnHﬂ(mHTHEnmé@RE$B) for the vaccination of pigs

Fn 0 3 8 revth r redﬂﬁﬁ rer duction of avian

Pl eoad R Bre, Bk REVAGH o Partiuerian oharsmea gl asecond
ppﬁdl&@dnz}apw ageinst e ppthogen(g.gt ImﬂuemmHSaln) bfganimal®N a first species
gﬂ{u!t@ggre;%rhétor %b%\é@l r\glgl%gl‘cﬂ}]e; féﬂlgmisgl?h)ﬁf tr;]athoggn of the first species
iq %’bP@SUET'm@hOf the same eeedesr(eanpigite eigl ee@ pthirdispesiest (e.g. pig to
humat)ed to the replication of the viral genonme and/or
the particle assenbly. The term "reduce" or "

reduction of reproduction” as used herein neans, that
Flgerre @showsthe amincedodl senuaraesofitad €8 palypaftides.i s
statlstlcally significant | ower than in non-vaccinated
mals. In other words, the titers of avian influenza

gE?QB”THOHKQETHﬁéNY@WQQH with an infectious influenza
Wi KidssS bbén |sUrdr|B|ﬂgl9rfbMHTﬁ{at GiRVEINREE didile LARMatdd a?da9§>t avian

ve efore the chal | enge
Infend s e Ry 2ot A0 e pligopte Wb ssiabe yecoine
cerdprisirigoan eftigenraf aviaarinfR6fza yiuef eirefblaplynmt,eH3, sy HYO%d/or HO,

r 50% erred .nor

ﬁ'h pr%%e‘?lfe@elﬁ;g%nd)n%r @7 ttiﬁbgpsé(ro? éjgn&gfﬁ‘gj \ﬁglaﬁtp ﬁ%@z Fl‘l;aanfsnzizc%pted fo
eigh r?éetheorﬁdUQGIﬁ’eort ctely piinateddis auasl, thenadaptetioviof as avian
rnﬁ@érizé triiHOn hem AR RR bakédRicddlord le‘f@3§ 8ifniR4tES due to the elimination

[l en E@? W th t elnfecslous i nfluenza virus afte

e 8= iur & rayialh memaraliengpervoltertae [iutncn sy Ths e aspect
dfame&reseme mv?mtaﬁeﬂeabhy traf gemeratiary off a v@}d@ﬁb bfﬁaéf@'ably a recombinant

r [ refer Y, ter

g2k el 14 0y BB RGP Al e
HBetBr 4B andpr &19) day ﬂﬁ* vwnaﬁthmpé pigseinepwbt yo girévent dayeduce

?efpr&M@tfbnrﬁ? ra@naﬁ frﬁlﬁ&’fz@ki’llrﬁ’se@fr{ ;%s %¥n f?'\fe ltlwnq\ﬁarn u?fﬁixenza virus
ter he chal | enge. 'According to a nore

G| Péﬂg%ﬁ% ﬁ%@% a"ttgﬁ@ Ob%@glﬁ?nuﬂeﬁﬁ Ehwsotiosseleastiviy wigh theantigen(s)
ussel fof vaaeinationl geni ¢ conposi tion that conprises an

antigen of a pathogen of an animal of a first species

for the preparation of a pharmaceutical conposition

o tefm&repipduetion’ e oseddfereim inchidembutd$ net listed teoths papticadien of the
Wrgénﬁnﬁeabﬁdlﬁh Hd DR Qﬁem%ﬁlnpl%' fdr@n (’jre%k%n or “ reduction of

adm ni stered to the ani nal secon

RRCHRNS 5 spRANTaN 700t des RPUFRTEn GPtoy hacoated arimals i
stetlntloallycsigrﬂﬂmam‘ loﬁerﬁﬁémmgﬁﬂ-vb&f r&ﬁéd @rumalsolnacﬂhém/l/d?@é tﬁéf tlters of

I?& r{ffhglf]jzas 9?&5 ﬁus l]gg tcﬁal%n %L s%‘e mtfeecg oﬁsﬁ ? ﬂgrg%? \@U‘S |s "in the
aﬁlthmetye@@ragﬁlmntmmn pigs I'hﬂgbweofot bémn \@ccinaibd béfotehthe challenge.
'ilfet teAReMHl S arithihi€ Ladthde B ?" li léj ﬁ%ﬁf‘np at reHlIi]:@ioﬁ%f RNk 20%,

nt| eni c COHDOSItIOﬂ 0 ar naceut
ef8 PPGhar4 &/@ﬁpfeifeﬁr%m%thﬁn 80%n peait Mergereferred more than

a(m hagae.nmo@ preferrreetm@r@ aBdre S0084) dntthi@ GORRESHEN, SIAE AbRS “dhiRthated”
clL.es.o erent s eC|e

S
r 2 ér a Ir)'/O ty ‘rr]lés é%ﬁ%att'orbﬁs d%’%@%ﬁﬁ '%ff@%q"?ée pies ?‘f"feé‘fg%qﬁ”'th the
even nore preferably the first species is a poultry,
e.g. bird, chicken, duck, turkey etc., and the second
species is a
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manmal , preferably a pig, cattle, horse, seals,
canel s, dog, cat, hanster, nouse, human, nost

wee@esxedl a pi g. Thus accordi ng to anot her aspenUS20061@41989
present invention relates to the use of an antigenic
conposition that conprises an antigen of a pathogen of
poultry for the preparation of a pharmaceutica
conmposition for the immnization of a manmal, wherein

ﬂeaﬂomﬂ‘uaﬂumz& uirasCafter Gﬁmﬂl?%référ@ﬁly afﬂé‘r@ﬁy @dmoFB &E}%Fa%@/ dir day 8,

DPRFLPRY n a redu r absence of

t E% repr u Fac‘ b 7.4 o‘f teﬂémﬁ%f"i’?ge ?f?ﬁ’é’EY oUSOCB HIRTQrAR)Y after
daY Bnevernmere, prem@blysaﬁed dem Anedeni rsorerfrefetadly afick l’da)‘S 8] &ven more
prF@atly ats datsheas !

A tige i;l of the ant P"égrtn”l gg?%g%ggﬁr%gﬁ H?Q p&é}gheé Bifer day 1 of the
5 e eut i cal conposition is present in or on the

i nfectious pathogen. The term "pharmaceutica

' n ribe erein ncl ydes but not
PESERATE o & moR pRIEEAT asPS0h, %! Bt iientin e ¢ fsho of an
aﬁtlgenrpé'@mpgﬁtlm thab camprisep @siantigen off a pathbgén HDEN tahithal of a first
Eﬁ&ﬁsrf@rnihe%?é’pérﬁ%ﬁ%' ugﬁ Etldap&%%dgﬁlgp fonﬁetﬁ%gmsatlon of an

WP ggg as used iInc s n
PLB PPEAIAPSFeRyepRin SrityRARageatical eorapasion, whratadministered
tvotheabhiyalk atl ses sehione a@@&e@ r rebllllﬂs nlﬁ S& rbductiérs JPard abQénc@tof the

e%ﬂﬁlhft%'nsorf g%tath[oﬁgn i ?ecgausﬁg aﬁﬁpvla %ytp?lérsg%qseg{%gf I}:‘ fp @g%of the
WCPD@, sperifigs Wb@'@ @@ld ianinal of the fsacdnd especispddhfeoted Wi said infectious

Pétﬁtfidéﬂtof 1R @ RikiaP Bﬁ %hter?ﬁstps%[aa&g %Pef@r%?l? );)%\P(Had t%?ih{;ufa fofigen of the

qventlon being I nfectious t0 IS an
FTUYOGYC cpRysdionHf Wnﬁ'@"%aﬁe@iwai wmpe@hqrals\nreaeat in A o thei imfgctious
pmmamﬁurther aspect of the present invention, the
pat hogen being infectious to the poulty is an avian
i nfl uenza virus of subtype Hl, H3, H5, H7 or H9, nore
ggefl@t amqasaandam;faecbmd bpeeies a:angiieusf e sartet yméélebE)rQif different
cie§OPrbiePAR) Rt % e M LU
subty b‘PJ he ana%e?aﬂd%?égl cr%c%%erentl ¥ Ye&nmorgsor‘ﬁfg'@aly the
&t sop e%ghgougrye 8:8pbigd: chighenoducieititkey e’tCh and dungacosdspecies is a
mammar prefsreblARtpig) et8e, hbhe, $RlsTharRdl, I8 Cat AinideE Inouse, human,
#%kﬁy ans but s not limted to peptides,
ypep d%%g gl ycopepti des, or pol ysacchari des which
are capabl e of specifically interacting with an

Pk 18800 dih G TP QP l &Cﬁ%%n n%élﬂlgy I m%uﬁ.% t§¥ |US%H%§’193§'H93“'C

such as an i munoglo
Goateptiaft thehcaspriiees ga aétlgemu qf 2 pathdgen toé poultrs farrtiod pteparation of a

pharbiaRulicas PEstsR sHbh efbtreﬂwet ‘?mﬁﬁhlgatﬂﬂt 'oﬁeé‘ HénﬁhJ‘o%heFeﬂ] said

ni stered e term "anti

RSBl oHRbosTGR Wik SN RiSR & ieemamprbreaHlisny RuRdon or
the alpignceof the tdpe@,ucmmﬂ tImfpa%géMInmd@fs tb @6ulﬁt§ﬂﬁ’1 aﬁ%ﬁérﬁﬁ%ﬁ when

t t hat .
BB as R e reBoud b FORREY P . v e anven
9 é%gmg@n'er?omp@m gf tbﬁ pthh@acmaleccmymsmnm issprekerisn anon the
ihfesns0o phtabydnl N (anti body) or T cell antigen receptor
in order to elicit, activate or stinulate an immune
response agai nst the antigen that is encoded by the
nucl eic acid nol ecule. The antigen used for the
preparation of the pharnmaceutica
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conposition which is used according to the invention
IS a mcroorgani smor an antigenic part and/or

w@e@pasaué on of said mcroorganism In this coPCEUS10061041989

the term"imuni zation, as used herein, neans but is
not limted to any cause or enhancenent of an immne
response. The term"immune response” as used neans but
is not limted to a cellular and/ or antibody-nedi at ed

I TS et maameaﬂncm:ompaﬂfmﬂ% HELALEY h&t8iR ChBIBI& but is not limited to
ne response” incl udes but

"5&%’5%%%%’ THhe e %@@‘ WS‘ of Wée‘beﬁ%%a"dﬂ SPHRR 9rdp AAMRgsition of matter for
difef ieratrgent ehe lepsemihgodf oimfantiomct i vat i on of anti bodi es, B
cells, helper T cells, suppressor T cells, and/or
g_tOtOXIC cells and/or yd T cells, directed

%@ct?rf*? c%ﬂ”l‘%gef‘ 02RSethtnclidas dut &nW@eml‘@m tacd mierdorganisrheor any

©9mpg’@1|d Dé?ﬂth@Feo‘f/ aﬁé?tlrfbﬂﬂé]fy dals&y @sdasedbENIRERR Ys Hogte or at least
RS W eltg h,;hera eutic or protectl
i N oﬁe&é’”’&%hp BoRlT o Rt le A OgEn PhPquiny s the avian

wﬁbeuBWGWSMAII be enhanced and/or the clinica

severity of the disease reduced. Such protection wll

be denonstrated by either a reduction or |ack of the
dDvprcsaiingds a dyriebasngict of throrresanhineentionrtbe pathogemcactdrdidg to the

alvemmn b'Eh@ ihfe&tiBus Q@bblﬂ@ﬁ isCarpfﬁfllﬁen%‘q{r@J p%f&eﬁif Qhé an influenza
ei n ans t hat I east

Qnr S gc Oédlre)qt togafplgheﬁgﬁgeecéﬂ %preaergﬂyp%\ttqnotﬁelpgthggeq lRing ipfectious
tirﬂqj?oe@ltyssalaa‘tlargmﬂmwzp vibgeof tslistgpe AIMEHRRG] BE BF Hgﬂﬂéﬂe preferably
an I f nl S cl udes

8 IQIﬁ ;rn]% be tvgﬂépgl‘gstulg dg@ l—@pgll-%é%at 1mrab |vc%vbaéb1{1ﬁl{f8§e virus of
S¥RYRSHINE ysacchari des i ncl udi ng any fragnents

thereof, that possess antlgenlc property. A nol ecul e

%ﬁetantJ ﬁhﬁ ssess "antigenic properties" when

e €0 e eneBBEn e urayheric VEROE | T gOPasttionrf matter that
amnmgemomemugnebannaolecule of the immune system

such as an i munogl obulin (antibody) or T cell antigen
receptor. An antigenic polypeptide for exanple
Clomtasmnantigens s wegsk hereinamednsalastt isbolulimifeidvie, peptidts, polypeptides,
Sl@fp@btﬂiélsyoraﬁol)ts%@c&fan@&ob%lcﬁQr@%d&g‘eatg %@mﬁéﬂy %Erlagtﬁ@ With an

, al so cal
Q@BF? orﬁ‘é‘“g”'t'é’%nt'}égﬁ%a‘f 6r mnepeopysiene  puahy gepan demuneglobulin
{estibauyLio0T aril aatigenfreceptortin baddy to elick, ﬁetivlater &Cﬁmlﬂﬁte an immune

[ n.be .a rti.qn
{Ieggcggg dﬁrbcggde Foa%aéé éﬂt %H t|r|1 gol}%ep {% ﬁbs Iaa’tt(fﬂn ég Bgﬁllnlstered The
esn;" @J’@'ﬁ?ﬁ redpot ietersaiet iuglersi asidompletcues, preferaltip DNAS or RNA-molecules,
éHHhY&leél'd@ocfe%rfof 'Em:l‘rexﬁr%%é %npeéfﬁ?émmﬂgt% IB@‘th)chpep’ude that is

eni ¢ needs not to
%azﬁ’ﬁlé'g 02 SB?C'féqal%ff\tt?rﬁﬁmam"thn@mﬁ@tlgpes'emgeowmqlmte @f the immune

gyateni, 8uch a\snaro‘tﬂnﬁmombldi& (arﬁibo@})fol' yeBil 8ntRR_A trédéEtoﬁLri&‘ger to elicit,

t
o TP W RO R
nqﬁﬂmé@ém@ecw Midat ardigen uadrb e, the hee@anatiog est merprbeméteutncal
éBn?ﬁoglﬂérgﬂﬂlbﬁm Wed acl@ccﬁ'alhb %m'e%\@ﬁ{c;n 27048L0R aﬁ% cﬁ‘tan antigenic

t her e Preferably, sald the m croorganis

Rﬂ”rgl‘j@%r BrePaLstioef %j@hﬁ@r%éﬁaﬁ'sﬁ'n v this Ceﬁ@ﬁmratthednrm ‘immunization,
dshxﬂeeldfe,reuandemsﬁut R AdtadRY o ARy icAlideUsH EhaNddnbit oPhn #mune
Qﬁ nic partand/or preparation thereof. According to
her aspect of the invention, the antigen used
for the preparation of the pharnaceutical conposi tion
is an avian influenza virus, or an antigenic part
and/ or preparation thereof.
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According to a further aspect of the invention, the
antigen used for the preparation of the pharnmaceuti cal

W@ ouposi4té on i s the hemaggl utinin (H) and/ or tPET/US2006/041989

neur am ni dase (N) of influenza virus. Preferably, said
antigen is Hl, H3, H5, H7, and/or H9 of the avian
influenza virus. In this context, the term "and/or"
nmeans, that single antigen or any conbi nations of the
antigens nenti oned above, can be used for the

J f ha
e T N e
BREagyHesinted immua respheseHs aasmngositiabt yackifie @p peess. Wsually, an
kﬁ%nﬁ'ﬂ%%%ﬂ%ﬁ%ﬁ@es Eﬁ'tl'i% notliifitel g&gﬁ@b er{)r% of theo o%\ﬁn&ﬁfiects the

otectlon appear s to be nore
dyRHonAT ﬁq?vat'%gi ariipeqies. dhesfls Haelesr Tasq"a,nsupnn‘elssmﬁz@eus and/or

eytolosic Tadetls de@or wsr &.KIIE,I @edtel @Ee&ﬁt@u%%aern%érp& é?\iugén'%f?ncluded

DB B o 0 b GO s i ter

Heranentiqeranetedsive immunoiigical respamde bachathat resdtaricaltd sew infection will
TS %Hgédlceg ah@oPihe ANYal TR &d(!ﬁ Qrsggseolfed '_é%’d 50 ?} gr%{egﬁ will be

a@x etion, substitution an i hsertion

onsirajegy by &ithgsr & rreughian é’ﬁy’a%lﬁtof demnisymplams asso¢ied with host
infactibnsnasadescritieyl apeet | de- f ragnent whi ch shows antigenic
properties in an standard hemaggl utinin inhibition

assay. Normally said antigenic part thereof conprises

3he teg, “aptgienigart led/ofl Brepa@itior] heredf” asr used Herdt aleaniadbby at least
Sné RdlckGiH %H%légé&]gn@&'l ﬂépa?étlghpkearﬁﬁkmg oraﬁés(Qes(Sjs eg#ge?ﬁl:c properties.

at encodes fo
én '%eﬁt‘}v\%a”a‘i‘ﬁd/%éﬁﬁ?ﬂ?rﬂi%ﬁé@tm@@org@n@m igeledrsabrud is not limited to

beptiegg | polypaptitiel N ddpbptRIBs, 2GRN - pdy@a%hﬁﬂf@.rlﬂcludmg any fragments
R o e BB BRPLE "o, Vi rus Rbsearc

descri be Virus Research vol.
103, pp. 91-95 (2004) with further references or
ﬂe,g.,gr Chg i v l se of stiona
cbhe IS %nH@ﬁch@ sgés arﬁtlg%zc ¥ ppolﬁ)e%xgnﬁhgn P éﬁq glaq)able of

results, assa escr
WCUﬁﬂ@r'%t?'@éwgt‘Mtfb@ @fﬁ'ée'ﬁ espegvitign mpleéule ehibe imwmsag system, such

808N eﬁrh UMIdNUﬁm(aﬂﬁHodﬁ)S&eF ESll éﬁctlgérh feckptve 'Atn' é?ﬂgéﬁc p%)épeptlde for

ant gens
SRR G0 o RLaPd Hlet FRGGReY cifo: i eleraBit e AP0 amino
#Midsarftn gdigsnit hDattIOB lw\bspdlyp@bﬁtfe alsol @mau @ewm%ﬁéﬂeesca@rsbe that

e erf%é Fofipcitte | :r? grﬂmﬁ%u%;%g oﬁaatdﬁs?ffml ° ceif” receptor

ﬁ?ﬁw}m Bhit 835 A9 2 Fogionent amﬂlwea’@led@@d td lgenkrate dhxamtipddy to the
ole8lilé 8§ bynj uddhn@ﬂﬁ%)ﬁtld@ﬁ; ﬂb@ﬁoanB eGP pﬁl% FOIP fmmunization. A

fic antibodies.
rI%lgI %ﬂ]ﬁh? anﬂ?ﬂ‘ﬁp'& 4R PRER 86959@@7”9‘41‘%@0 d@e&aﬁﬁ%'%’f eliciting an
inomwe respanseowithaiut £ oarrieh anstoer wirds) aihlalﬁggddibl ;So?tlc{nﬁalédﬁncludes but

t
7kl Bhidd\cl 4ol 9587 ook e Vo ROHABHERLTh 0BG o ocome
'%@éaﬂ%tly mxed with equal volumes (25 m)
containing 4 HA units of virus, and incubated at 37C

%or Oﬁe ao%r. gp i cken red bl ood cells, at a

o NEBRNPLt4°8¥e: dfe gntiggm;gan Pe %P@gara%fwrte@ qriigenic part and/or

sepanation thereofc Gréferabli, n@mwaiel RicPIbRganiRELIRad eiﬁhsf oF aﬁ%gfi@éhlc part
et erm ned as

re ers. were
Foisk BPEITRR SRt GRS A Vsl G e B or aRegooni part
i nhi bition of hemaggl utination was observed. O note,
Haesebr ouck and Pensaert (1986) found "that there nmay
exi st a correlation
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between the H titers against the challenge virus and
protection from chall enge". Haesebrouck and Pensaert

W@ 1®305348¢ so deternmined that pigs with H titePGT/U82006/011989

were "conpletely resistant to chall enge and no
replication of the virus occurred in the respiratory
tract at challenge”. Thus, the devel opment of H
titers >40 in the vaccinated swine would correlate to

BhA'bE pcbBatior Eerédﬂ%&@fd%% ALY g’spe@? Bisfﬁgrlﬁven&c%SQhe antigen
Iggéaefc of mtratrg&]&e@fa chal | eﬂ% fattening

pr evi oH‘glpy REHoA;C acgficp E’tﬂ%‘g?'b@ anﬁ“’@ﬂé’ﬁ&@nza virus, or
BN Rttigeaicpanien/depreparatiomythdvkefr obi ol ogy, 11 (1986)

239-249 239)9. It has to assune that equivalent or at

| east nearly equivalent H5 H titers will also result
PReosdipg iy Btriber aspasief frednantions theoantigen nesddfgaihe preparstiam of the
phﬁrhllaeém@alvcbdmtﬁ)smé;p%eﬂwetHe“n%élutlrﬂﬁ (H?Qﬁﬁlon" ﬁl%:jletrugdsnﬂ?ltaaslenm) of

onvers he. vacci nat ani mal's_an
B VAR B B84 FOfee01 151 sk sy soner B okt avian
thilverdaavimsi daltis corebicthet feem r“am:kort)fm@nQaﬂthmngI% arMB&® or any

di t
?ﬁrﬁ/%ﬁ%tlﬂg!sn 36|f H‘EE!S% éﬁsglﬁgr?noH%? g& g{%n én%se%or gfhe RISRLAtign of the
P'Pﬂf?"éﬁ%*@ﬁa'mpg@?ﬂnc Inoeaniyastity thesHt onblérserdms ccurthetiyHesent in the
pigt pcgﬁlatlamcmeetds %dtd?@o&QQHﬁ%ﬁe% o558 'nBré\lgogserved Thus, the

@f&gb I eantig %;‘IS rreasure

ALY 6 HERRGGIeHIOARRSTRLR Y Tob oW agle: AR resatfi andior HT,
aosidueferablydth ofravias difloenzatviras, are MeiCisrmtigéh o206 bYepafion of the
Mﬂa(ﬁﬁgal%ﬁqposfﬂ%t her references. The term "hi gher or

I ncreased antlgenic property” as used herein refers to
a hemagglutinin inhibition that is at |east 20%

Pﬁ@f@mahbmaéﬁlu'dnﬁ\gs(“5?%{"“ngﬁ ?192%%% X %@Rhée(erﬁ% ﬁ/]irﬁési LIS%G/Q herein

FHE Btk oL i Brd
Fhas B mited lonfnygaturally, eecuiring HioANdyBe Mogified gpms of Hs,
udtldilg@anwdebhkm ldBbsifutioy @nd/beméérgort heitahe aURBCIE flRiheRER means

f d H5 th t be
5 P L o g A s o
e bnp isteadard pestagdietinim dithibitompasssg sormalie sam anbgenic part
ﬁh@tedf &ﬂwﬁ%% 30f 2§E§ 18Dy é\'%lm §E<S? Ang%.t P'%r{%; gggorltBuous amino

E
%‘iﬁ‘{f felBE TG Rl Shaderse thaéﬁ'ﬁo%fﬁ&gﬂ‘&u'éﬁc@omfmrdw -modified,
winicte shoved einﬁd;ﬂn}c ploperties in ahostanddRYhemayRmm AR Bésay. An

ﬁ&r‘lda:rd H%g%gg&tﬁ n |F1ffﬁgl gn %saya%ls%)(aab elC] 5&%15% Sgﬂg eSée;%@nson et al.,

\é'@tiu%‘?ﬁ?érq‘?o\rﬁbl ‘d@ypp 391 -9% (200éhwitlo fether edfeneaddsyoradestrit@dtin the
@@ﬁ&ﬂe&ﬁ%a‘%@%‘ﬂ%ﬁé‘sﬁom%% OnDla@é’é;/nasWs nﬂ%% Ef(aqr%lg 2 shall

t about 99% sequence
‘beoﬁ‘" S Q?fthF)re\teiYaf"‘ 'BtSHRYP SesavHe ﬁﬁg@qcﬁw witmall aspects of the
inventitn &s descrivedehesdimndar d hemaggl utinin i nhibition as
described above; or iii. any antigenic part of the
ol ypeptides of i) or ii) conprising at |east 35, 30,
ferred) H51@ntigarss that3can1@, usegl aocording to thedhenidi WiclBde any modified
l%ﬂﬁtig@HQ %t @H%\,Vé)h@i‘r‘érda%tl mr,?&}fp&;lesogsp%rgr?ﬁ%& fo é )non 1-gdified H5,

"%‘Jm? t g ge ptides o
) faec?r&'g o gIQPerhsis/mesgnied Jpr SEpdNd r@mmgtm mhnbmon assay,

fB3dxanitBNas F3EYrBEB N, ELMYIe2 23BliefGOM( 33 wak2WNoreNo detect the
&gsgﬁéggﬁ-l'\k—spemﬁc antibodies. A heterologous H5N1 virus, A/chicken/Mexico/232/94,
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155N/ 223N, 1555/ 223N, 156A/ 223N, 156T/ 223N, 189K/ 223N,
189K/ 223N, 212K/ 223N, 212R/ 223N, 212E/ 223N, 223N 263A,

WQ2BN02BET, or 120N 155N/ 223N. v . any pepti dePCf/UB3006/041989

ii), iii) or iv) having the amno acid 223N and one or
nore of the follow ng am no acid clusters sel ected
fromthe group consisting of: a. aa 93 - 95 GNF b. aa
123 - 125: SDH ¢ . aa 128 - 130: SSG d. aa 138 - 140:

@258 used atea GDGentraidiB of fb@ﬁeﬁaggl@%aﬁﬂ@umts%ﬁ' Bia R |r9’fhe<'l’-lfll assay. In
i)

°*??m%9’]’“'°'%§er s, peef 8 anite Bitind in Fgbavese suhtsauenty
quddwhrﬁglualmom&sd% Hig benddiing 4 $1Al units eftvifus camdtifvebgte® BB 7°C for

%ﬁ@ﬁb&t 'OT"Ebk@ﬁ redablo&)aceﬂg’ a;t %énce%loh o{ 6%% %I_%S %\%?e a 3 to the

er nore
Fﬁ'&‘i“ \e%ﬂﬁ CB'étamg‘@d”%'!& @6‘1” tﬂ‘icﬁ*@tqdofof ﬂémﬂm%ﬁ@m éqernw@tur@dﬁhthsl titers

aetd geteaminkd @B reoipRRCAIS @f tthe hR@Bit seem RJiaNdrded \Jvlﬂcﬁ h\@ubltlon of

n nogeni c part thereof: TABLE 1
th@rt?ukg%&rn?ﬁén ﬁayObgeNSfjd positions given in TABLE 1

refers to the positions as exenpl arin defined in SEQ

U@ 2 haekébr@ﬁ&eéndv\@éﬁjs%eﬁ%%g?&]t Ee Sequence 05 ér:an?rﬁlatlon

refers to the amno acid
Refveen the dils tierm@oning tei ehallengedyiryst apdhi rsotgetiont frem schallenge”.

#nesebeouci lzhe P@ﬁsmmeeeadaléoodétémurfeaftﬁét%ig‘sewﬁt?ﬂﬂl %Fseof >40 were

that can be used
SRl hTERSE sl Pl o Db s apftme in the
cesppatpry dract atapfpliqnge'd eTinsytheglevéieprsat we RIC aersos40NRBhe vaccinated

5 S et B

aHea © @5 fallgimpgws PRKCEHO IDMUAKSH G5 an inactivated
M&Mz&34IftN%Mb?@ﬂ%teﬁﬁéﬁ!}M@%b:olé@Nlﬁﬂﬁ@sa)AMféZ@Eeg)g It has to

S R AR KR gt Jorsh ok BN RN 56, wil also resutt in a
AENLIFR IBMUAANITR TN oPSARS BREnst Avidd BlIBEhza AMBd. AQ¥Rs titers, at least

AR50 oo BHHRRRD LI 0 SR e B S e
RIRESSHERY thasAPNBERIS WhishRlse 68 dramatiurlip satiuc@INE A8k 813 pandemics.

AAC58999,

More preferably, H5 antigens used according to the invention include modified H5
antigens, which show an increased antigenic property as compared to the H5 antigen
encoded by the sequence of SEQ ID NO:2, wherein the antigenic property is measured in
a standard hemagglutinin inhibition assay, for example as described in Liischow ef al.,
Vaccine 19 (2001), pp. 4249-4259 with further references. The term “higher or increased
antigenic property” as used herein refers to a hemagglutinin inhibition that is at least 20%,
preferably at least 50%, more preferably at least 75%, even more preferably at least 100%
higher than that of the reference H5 antigen, i.e. the non modified H5 antigen or the H5
antigen having the sequence of SEQ ID NO:2.

Furthermore preferred H5 antigens that can be used according to the invention include H5
antigens which comprise a peptide that comprises
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ABC72082,
AAP71990,

WO\2(07/255384

AAP72003,
AAP71998,
AAF99718,

AAVO1149,
AAP71989,
AAP72007,
AAP72002,
AAP71997,
ABF58847,

AAP71993,
AAP72011,
AAP72006,
AAP72001,
AAP71996,
AAG38534,

AAP71992,
AAP72010,
AAP72005,
AAP72000,
AAP71995,
AAC32102,

AAP71991,
AAP72009,

AAP7 2D0H/S2006/041989

AAP71999,
AAP71994,

AAC32099, AAL75847, AAC32101, AAC32098 AAC32088,
AAG3 2 théeBamind\RI9 88diien & e SHDID

NO:3; SEQ ID
PR E e s

x([%iﬁﬁﬁpemwﬂ%&ﬁs aﬁl&alﬁgfﬁ/z sedh%%@ﬁ&ﬁmlo@“ﬁé%gégga%y at least
or anggog'é p&%gﬂﬁ%{e hﬂ'gg °3¥ ﬁgﬂgﬁe pé%f@/ag'é GhiEfRt&@bout 95% sequence

honol Bgyologin peeromekarefbiaply at lebst abwt@mmaeq%)%memuagﬁ &till even
honol pgYe p?éférlably R foalf ea%@utagé‘% ?éc*u rg%s ﬁ'\or%gfaggs fmda/ (EYER more

seq uenc&éﬁg , even nore

97% sBE a‘nlﬁ’ﬁ%tl Ryt 98%; qqqummomb@y (e difec paligpaptide of i) that
| east camwises Hd=ggitiein CiehibigsP D &Y staRditd NePrhgdREifin mhantlon as
prefe @s% lleast about 99% sequence honology to e

pol pept| ) and that show henaggl utinin

i nhili.banyi amlgemc aarsofathelaolglpdpemag@h)tdrmmdmpr@hgblt tda@tmsaso 25, 20,

descrided abowes &MWo 565%%)!? g%@géﬁo&g'}@% lﬂ%lﬂ} ;ny of peptides

havi ng 't he am ho aci
83A/ 29f3)\Pf"83T/ 223N, 83D/ 223N, 86A/ 223N, 86V/ 223N,

Lo A pdctost BATNT 1} BaME B e S ST D28, oz,
212F/ %@% @ggﬂzé@‘é@ 305223 2@@’?23%r86YL?@&N45%1w/%@®N12Qﬁ/223N

| V. atgsmzﬂsNgsﬁsmzpmt 186A/24381, peBbT/deN, 0f189h/22|3N) o 183K/220N,

. 30
g?n'pmr)i@@e er a% lgg,"%\(ljnt |€&Eé§3§’m n%ﬁg‘?ﬁgéegaé of 25?\’?'/2@)311 or
such 128BIE228N. |)_ ii) or iii); or V. any of such
Corpr o The a1y BAFERS ablMRCRAGRY G e o ne

ant i gelfvingRripe a@f’ clyptepiretasted f@hdbeg@np pg@mtlog parts
conprasaat b® -agbno @yFd 223N, or VII. any of such
pepti [ 11 )amd,i1), 1V), v) or vi) having the
am no a@?g&ﬁiéﬁ?an e or nore of the follow ng am no
acid ¢l agtl23 s 18@&l ec3®@ fromthe group consisting of:

h. aaq93 =|3é951455l\|F aa 123 - 125 SDHj . aa 128 -
laor ok o8 b &30 s a6 - 2%8: hF

e. aa226 - 228 MDF
f. aa270-272: EVE
9. aa 309 - 311: NKL; or

vi. any peptide of i), i) iii) or iv) having the amino acid 223N and one or more of the
following amino acid clusters selected from the group consisting of:
a. aa 93 - 95 GNF
b. aa128-130: SSG
c. aa138- 140: GSS.
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as used herein,

aa 138 -
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140:

. any
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WBLAFIF44BLASTN and FASTA (Al tschul,

are not
J., et al.,

t he GCG program package (Devereux,
12(1):387 (1984)),

S. F. et BET/US2D06/041989
215: 403-410 (1990). The BLASTX program

and ot her sources

limted to,
Nucl ei ¢ Aci ds Resear ch,

Mol ec. Biol.,
is publicly avail able from NCBI
(BLAST Manual, Altschul, S. et al., NCVI NLM NH

Bet hesda, MD 20894, Altschul, S. F. et aI J. Mol ec.

Bi ld/Vietn2hB80eiR- 410 (1990)] TThey Tegchigigs. vyhi ci

=]

us
orfelfh PiBRlice i
*wwg%ogg—%stm* ' —ele
Furt hepiepsy preferred HS jamtii densvt ha

ulll

o-,-:

ZnlZwwzZzunz|luo|z|w

mﬁ:f'nmm?ﬁmm X |0

o i 1 b S 5 RSN PR QY

| niddViploeaeag/dder ¢i n by reference). lnes Ogr 4rs
tinadd29Nal i gn sequences ? ' déf AUt t gr’gp a;ei gKt $
K
encle QFﬂlJPr ces
A RICEH/A-DbERSIoAE | T NVETTL T Oy [@lRE |1 ay—af—these
nentHA@esh/IpT a havi ng the o&TﬂAnu ‘éu,; ;'5 ¢2§N ate+he
WSW&POF&‘@W H5 anti gdn-df g0 [Aavin
i 223N 223N | and the rr-ll-) iP| %rﬂzg'm-, 2v\,he‘?e
euerfc
vVt S \A| téd f Aom &
{Joultry infected wwth avian influenza virus type 5; or
avi an OFIPIn nmeans
vi PIeie S i@ MINEE was originally isolated froma
am no acids 155N 223N and the nodification 328K+,
wherein avian origin neans that the H5 sequence
Vi rus
%ﬁ‘&%ﬂ?@”ﬂ‘%comﬁﬂﬁ% acid 120N 155r\v 223N and t he
enc
ori g#g‘ﬁggy sOrRftda Fr SR 1B tAACTERPBCt ARCSAR alh@sB99b,
i nf | AAGH8994, r USAQSBPES, 5; AATB8002, FACEEDANt A do8Yi RECs8995,
94N PARKT NP&M‘HW% AN 17263t | AAN1T26K+; AAN1726X. mywzao
H5 aNANg%BQWaVAﬁ(Mﬁ@)e %1&?%‘“ 'j@fﬁ@ﬂ%égv 1A£19Nr§$4,l_|5AAA43083

the hi ghiest| laevel pfg sie

can ber used
ndP9a28/a¢ 288N 328K+: ii. any |of t M\)se Sren®Si gnéd | skipf
HiVdualgSingemorei$i9io| aci d 94N 223N and [t fee [nadi[T ACATKO

|Y'\n
v ; V190092 peahs that tlhb LA 8eili sed Kol
; V%A/'%K['L\%QVQ t hiat was nriEi nAl s
v théeangzglﬁlg Egﬁtlogegiveﬁfm TABLE A rdhdré @it Jo&Ndn9ds é)!véﬁlplgm d¥ned in
aci ere
SES | 1 Mef”W&id Jr?ln‘?r{ongﬁ Zz%éqkélaggﬁgeés ta@ﬁawga ay%?%o&the

poaegnsyhat the@mine dciv 4t hispositons araivArnis68 28 compatd td iidRfeRnce
or seqdenceany H5 antigen of avian origin having the
derived forma virus isolate that was originally
F&@Eﬁﬁcﬁé’ Bfeﬁé?@d%%bér@[thét%ﬁ gL ege ar?c%r]dmg&?a ﬁllrglfept@ndnclude H5
mofli fal 4O havid® ik
TR Pt naR i, 4 s NS ACBEARD AT s
t he ti t i fication 328K+:
e, Mkt ot A 2o DR R A e
55N/ t he nodi'ficatio
havi é‘é&ﬁ%% 180%9 or%‘\Ez‘*Q@SP@ t HRARASE93.i CBAEAB69G 2 SRAE48695,
and BAB48894DIBAEABGIAE HAplBEYd, NG AANsBE0, A AEALES S5 Az 48088,

sel eghpdadd7O MR s OB AL RS s SIS 2L

BAE48683, AAC58999,
ABC72082, AAV91149, AAP71993, AAP71992, AAP71991 » . AAP71990,
AAP71989, AAP72011, AAP72010, AAP72009, AAP72008, AAP72007,
AAP72006, AAP72005, AAP72004, AAP72003, AAP72002, AAP72001,
AAP72000, AAP71999, AAP71998, AAP71997, AAP71996, AAP71995,
AAP71994, AAF99718, ABF58847, AAG38534, AAC321 02, AAC32099,
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a. aa 93 - 95: GNF b. aa 123 - 125 :SDH c. aa 128 -
130: SSG d. aa 138 - 140: GSS e. aa 226 - 228: MNDF f

W@2002/p8B446 272: EVE g. aa 309 -311: NKL; or xi .Pﬂrrysiﬂﬁ6/6419s9

antigen having the am no acid 223N, and the

nodi ficati on 328K+, and one or nore of the follow ng
am no acid clusters selected fromthe group consisting
of: a. aa 93 - 95 G\F b. aa 128 - 130: SSG c . aa 138

- 140AAGES3A70r ANCB213INY AAT38088, JRAT32Y8d)9 AArS32878 NOAARI9E2S,

it " oRRESENET OlnPEh o o Bael o AITBR F Mhstabrt s cibises.

t o t hAAFPAZ2AL | AAFDAZISUdAABBA203t | BRI 6855, d osADi3ER4] be(AD1357o,

ot gL i o 88y Dot i A gon

of Septenber 6, 20 osure o
shal | ARE0ERAS: Aépwzwcaeaeteorﬁewsww qréqB@raeamaeor The

nurthegiyngetbie tt@bq HAT P Ra8Caed, ngﬁltehéeio ﬁ&naéﬁ% e pléeferably at least

proteln as oUS her ei n, refe
posi t PR ﬁ%éﬁamcahpmylow vilhmere psEelabipanenst.abSEQ@5Bequence

NO 1 héersiegsBién b métbmasly SERLE RESUt OF ol h
he rrag | utinin Ef st rai {1 gl}jck/ Chi na/ E31 _ﬁuence 8?}909% still even

| acki aret RETRRBN AP (35t iAheut PR oPeWENGRo PG@O'OEY and even more
r ef er petagatilsatrieakd abaut 9B% sagiemoe achoogt tolIRS pdlygeptide’st i) and that

R a0 0 8B et B8R e

the cehd&8nt case, amino acid 223 woul d be Serine (S)

Theii t gyt theBethides O i) orL@ﬁNurg%@ R ééncbé TBRANS6 AN, 3K/223N,

am no f,,0s respectivel
nunbe?fpﬁggaéﬁ%gh_ PRy 343N, éﬁi\/ﬁ%é"écqﬁgmé’@&‘t ﬂ?%ﬂ%z%l‘ 18p%223N,
| D |\|(]55N-/223f\51'55|8|/223de156ﬂ/223m? alsBTYQZSNH d18W3ﬂ9' R€9K/223N,

ant i gen Iﬁiaw F]gm%gﬁlgrzr#'\rlfo a%%gﬁ%g@ 2%}?\&263%\% ng%wgeﬂ or

mol ectﬂoé‘/‘t{ﬁMZ%blr‘ pml |y codes for Serine at anmino acid

pogy.t CGar.
oo Berdchic ol T Mo AL Blfphiind lies el 3p % o, 15,15
subst 13 0P %W%ﬁﬁ Prefgseng contiones. antiheacids of arg 2B Kuch peptides of
nDdljmyahmoa-328K+ means, that at am no acid
p05|t|on 328 of antigen - nunbering according to

& ang seh oa’]ﬁ'%’?"f PB’P‘% obiv) SEhEID these 1antigeniey Pads gprdprise the
LyS|nmnm&$md2230hHakﬁed In cases were am no acids
seque S|t|on 29 naturally codes for
Cy 0 S sftn Mt B 5T W ein dopr inigafipalie Sombrise 1o amino
i nseracid223Moeever, nost of the known H5 sequences code
at n
o AR SRS IR, B8 00 7R o it 220N nd ne
modi fqréRgre @Hhﬁéfalﬁwmgtaﬁmo B&Idsnh@tﬁnﬁse_qmdfe)n@ e gsdugl donddsting of:
i nseri.edabgd wees. Lyshpe at position 328 and Argenin at

posi tji on_329. .The npdified
j. aa128—130: SSG
k. aa138- 140: GSS

aa 226 - 228: MDF

m. aa 270 -272: EVE

n. aa309-311: NKL;or
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sequence woul d read then Lysine-Lysine-Argeni ne (KKR).
It is also in the neaning of the present invention,

WO bav/0533ye ot her antigen, particularly any H anPICTMUS2006/041989

antigen, can be used in a nodified or non-nodified
version. As nmentioned with respect to H5 antigen, nost
preferred are nodified antigens, show ng a high
antigenic property in a standard hemagl utinin

I nhiilbiby Qébtl@é%ﬁb} iBFi) ‘éﬂﬂ?ﬂé\ﬁﬁb the ahfit an2sardi rid gr% or more of the

ant i ow to I ntroduce an
abovg%p]r%"l‘ﬁ'mJ 8'??5’8 aﬁ@cﬁ?tfsiterf%tf? Iegted fim WPIQ@H@O%%@I%@( i de

sequedceaof3an 95nf | GdiFza virus are well known in the

art. gheaag@gorql3§ seggénce of the entire influenza
virus can be nodified according to the invention, for

exanpf-e 28d88r di49y t 6SBhe nmet hods described in US
0, 951 754, with further references. Furthernore there
tional nolecular biolo

PGS Bp ey 78 PELD i
PBBTTBPOT A 76 CREL DB BNAmPISen of Seled bina ferrlatednoss
ohéws lsediencds. t e desterntine BBglichye aoﬂﬁdlﬁbﬁltwoa&l @Lofeegé@@ﬁ&s are

t
Sy L O3 S B8, U0 B
éO@GNa%r@w aéld &'IJbStltUWSe@[ﬁ gpur@draisng: maich aberatdeteymining

Moquéate h&RSIBGS Eﬂbﬁbpﬂ/o&ﬂ?tl%gabtéjglra&orﬁf& k‘ﬂ% MWUcleotlde having

ée%or atory Pr ei‘lg | d $
ﬁeﬂgen Y b % sgﬁ%seqw]cangg/q prg@@ahl){ 9Q%. evgn more
Gretaratly 85bs ol%Sa)mn(ﬂad:l@ mmbﬁm nudotles ih@sirsretdibe Qequence must

ﬁ?a'tc,th o‘?%orgﬂn%?@ ﬁns %@ees Bg%ﬂq Iar%t %tr%rg{fq %ﬁi 8hn%lﬁ9tlde ora
TP'HPEJI ¢ft3neiRo [apids D"’ MI@QEdG& ® ta) 15%ii prgfanahly epdsto 10%, even more

| |
g%gk?ééﬁli up%@oﬁ%l |01|Cg4ee| tc% %n‘;’iﬁ@ %BE#ZSMH%}; %f h‘&?léotlo%g not including

58 Ve t,ﬂétfoaa| in the ;qfeé%qqe@ggumqa dwybg ingsirted Lntgthe reference
Skqrhary P(el&aldl)' ‘thd:honMIog%t&qub@ coRiprigds at(@dsa )strec,(ﬂ"éf%@n&ven more

Flre‘fgrr%'égngjs)b neﬁ}XR lrﬁ%ﬁli)aerfer?%dg%@%eeéég%ﬂr\grlre%rred 019 500 nucleotides.
Heemsgush Alignment.sgeabenma, homolpgy idsastertaimedvaca pmtoacbyémslﬂm basis,

@n e %@é%@dargy h%Fn@B ’arag ﬁgﬂﬁ%ﬂg‘rﬂ%% 1JiO£|k|?ggY {h% N tion, the

95 for exanpl e asdescrib

qofifemnen B'BHB‘? 74iq éﬁ’%dueﬁﬁf?ll'%?nt'%s dhadetet pumber bfysuch position
hlentﬂlgg Isttherndinided by Eriet toRNnrer oRREHcREides! drnino acid residues in the
REHACR! ceBiloB o BRE N Seqths AGGTENS BRUETRdBmeloty can be reacil
prigHigted |b2yatkh@4m arys’ray@ calnlud:eg plaut f oot miirditédn tMadncmeDaé&byibed in

G@rﬂbtﬁiﬁhdﬁbﬂﬂ@%c@&l Bidlo eClh ECA' IQe dpﬁxfgﬁi Lﬁ‘ﬁve%llty Press "Riew York

@l nced Labor at ory uenza
Q%n iqcempying: '@ﬂ‘é‘?'?ﬁr@?ﬂ OfP«Efﬂf?JﬁCtS Eomiat P-Yh, edd Academic
Mk §, Nedy YM&SEmQ:BthHﬂnpdiXE A@ﬁ@él@bf gédi.@n&i Déta; Part 9%riffin, AM., and

LA, o 8,8 o i AR i
E@l@abwoeﬁemge G.Vaersiemis Aresy (2087)) Seqppnceddhiysi4 2oithen Grllbskov, M.
Any EJV%Feu& ef. eefo‘%n@@%’cocﬁt%n&r%s%alqy\%/ YER ?éﬁqzdangke%\éﬁd JBnd Lipman,

case of g\uestl onab resu

e AV bl drpliedEliathel 48: 102 41988 eth@I eRShigg® @ﬂ whighbage titmerporated
mewi&l bya rdferemdee &??f@f@rr% S@sthdds 16 ORISR0 me%é@eﬁ&é homology are

h scri bed herei
BB ' b Trodl Pl Hpnibe 3 Sopetes (ine. iatirto detomine
|nvent| on relates to the use of an antigenic
conposition that conprises an antigen of a pathogen of
an animal of a first
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species for the preparation of a pharmaceuti cal
conposition for the imuni zation of an aninmal of a

W@ ewonsB4speci es, characterized in that the PCT/US2006/041989

adm ni stration of a pharmaceutical conposition, that
conprises an antigen of a pathogen of an aninmal of a
first species, to an aninmal of the second species

results in a reduction or absence of the replication

skqeenpahbraglegy ark kadifiddsin lpUﬁl@@tdvﬁilé%letc%nﬁﬂteﬁﬂr‘oﬂﬁlmsQR;h|Jhrk?etermme

n_an ani e second Specl e
Whgt?e‘hcé ‘?0%% Itﬁsoetvyeegfgn{eﬂ e%‘i‘!l?ﬁ%l gf;@mﬂg% of guthﬁr@gﬁarga include, but
we mot fimitechfigcthe 0@E€Gpprobage paddge (BewnéuxalJ., 0ét hlheNucleic Acids
iReb&drcis PR )87 (PSR Bedst Ba&LAsﬂ% am FQ??Angltécﬂﬁl S. F. et al, J.

gentc_co 03|t|on 0
gﬂ’ﬁﬁfr Elok 1 BIP498-4P 4499- iThe 8I=A X PWéra"hrwallcmusvallable from NCBI
|aadi m@emour&e(smsn Meggd,i Sgth@ns. é’tsaluml me\ﬁN‘H Betitida, MD

th d | t
g eno r‘n&*A Rl\écpﬁ p%%“ og 'ﬁ' ']e"‘rﬁédm@éh AY 2?91 IQ%B@? ther féa‘imqsaﬁ which
afe inpperpled cbatalrob(y refereeer These Setpsras opee0l @llg‘rgséqﬂeﬁces using
Hé‘f@hlh §£p @6 BI% M 0R8PB Produld el n%%gmavél g}y ntg%r?c%orgggr}o?@é@etween

gm use of an antigenic co

gé‘f‘?lnlagﬁ‘gﬁeﬁﬁe“%?i?&t‘%% of an animal of a first
species for the preparation of a pharnaceuti cal
conmposition for the immnization of ananiml of a
second species, characterized in that the
Retharererseferey 16 amtlgenqaﬂhaircrmmewseccadcommgpometm@ﬁuoﬁ a;—a

Fi e 03 e oAOEL Qo B PR o] R85k 7Bt i miatation

resul ¥8Kh prevention from adaptation of the

i nfiecdryows tiakhr@aibneh H ! t

ani mal v en the anlnrm EJb?a a(nﬁ eﬂgﬂ%ﬁ@oe%c%g&r\ﬁ%ﬁ and the
i nf ecPRYfcEie328td i nf ectl ous pat hogen of t he ani nal

of iil. renyfHT SitigeP ©F h@sn or_i_d”ha h&\ﬁﬂgﬂl‘he AR AN 22 RS a'ﬁﬁ%je modification
her ei g0, Means anong ot hers he pat hogén i s

adapt €t o PHEN N g B‘ﬁa”%th@hg‘erfé@vs%@ﬁ?%ger igH i ferm a virus
meandsolath #iat iwae opgamehﬁlgo retatdiiron0y @oulpyRfdclRE vitheRiaR Influenza virus
hur dligs. 5. the species hurdle is deened to be overcone,
i f the pat en spreads vertically, which neans from
aniVreanyt g5 afm%ﬁ%ﬂ ob faviaheorigimiragipe dhe saniad &o:demdr\mﬁw and the

i Nt ermsdrRaliGS hdefi@linds "
Accorn(ji | ng tIO gﬁf}{l&ﬁ{‘?ﬁ%?ﬂagga&gﬁrd iff rﬁéaﬁ@ tréétn ttﬁ%%@ ?réc)g derived

to t HE™ME¢rds Isplaie tﬁ%trf%@g‘l’r!ﬂﬂaﬂﬁ( H’OIPEFd fFQB’ afﬁSUItmef@mﬂ with avian
Ho ofmftdaezeasxmuatypersf biuenza virus for the preparation of

a gh%rgva]vﬁ # ]po OS|.tjo€qyfor the adm nistration to
a pidg, PO s S VEh A HECRANNIC e *BIAB RSdsi HRPN/gRdhand the
adni rmcg:tlf@am]h 828K, pihgreirr @daH begin Mmeans eiahd OB Rlguence derived

abse t n i fectlo a

ane Bcgnﬁzgf\/géépﬁglét%ﬁﬁ&% dr@%@ |S$_Etedq m 'aa_rPoBﬁ"y ’_réeq?qg with avian
pi g, 'WHera WrretPed: i th sai d infecti ous avi an

| Nt UAPZR Mt oPhvisH BEYR Ralily tHéE%n ihD 8?15'71 2@}9/1%@1\1/25@& and the

preferred is the use of antig
Accorfidiigaes rt"’ﬁ%rle'“a@ﬁ%b?r igin Means thah theoH5reskuense derived

to t fiemus einef istlaie thetvegBriginam Bolktbd ot a PBultrfTihfeRy \Qi'fh avian

H9 ofnfﬁlg&a@yrhg{;f)égféruenza virus for the preparation of
maceut | ¢ conposition, when admnistered to a

plg, results in prevention fron1adaptat|on of an

i nfectious avian influenza virus of subtype 5 from
avian to pig, when infected with said infectious avian
i nfl uenza virus of subtype Hl, H3, H5, H7 or H9. Mbst
preferred is the use
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of antigen H5 and/or H7. According to a further
aspect, use of the hemagglutinin H5 and/or, H7 of the

w@ioansi4nd | uenza virus for the preparati on of BEI/TUS2006/041989

pharmaceuti cal conposition is even nore preferred.
According to a further aspect, the present invention
relates to the use of an pharnmaceutical conposition
conprising an antigen of avian influenza virus of

s ub\tlly pasHﬁamtuglda hatibg thelfncamieAtRhs b@N/&QﬁN EREmB %‘&ﬁ‘u&%b%ﬁsm or

for . the treat nt, an evention o

r
anl rm¥ agai ?%t'tge? having, e, medificatians, §4N/ﬁ’5€'ﬁ/8?%la?¢ theh enodification
ant i gé#K+pobe used is Hl, H3, H5, H7, and/or H9 of the

; eferred the ant
S AR i, B o SRR e o
V|rusmOWE@ﬁPﬂﬁﬁ@QmQrfurther aspect of thisenbodinent,

t he, aéhﬂ% hé\FPngbtﬁe Ho@ﬂ&%gnéﬁﬁ%l\pt l"iﬂg,}f'Faté g%é}? cﬁngtoﬁﬁ or more of

ducks, or %ooses Accor

i nvenP &t WQHIW%aQJCbC“E?éer $ ﬁ@%ﬁt%‘b'fr‘ml thergioapedossisting of:
prefeaabby93p|@5; celftl e, horses, seals, canels, dogs,
cats, . h r m c or humans. According to a
furthergggggcﬁQSthegBﬁesent invention relates to a

met hoel #8r128 kd3pr ev@®®i on of the transni ssion of a

pat hogen, Qg ansgni ngggof a first species to an ani nl
of a second speci es, characterlzed in that antigen of
a pathod@rdr 2BH ar/BBI of the first species is used
for ttheabanunizzati grypof an ani mal of the second

speci es n sai d.pat hogen of the aninmal of the
flrstfspggﬁgs%ﬁ%Meﬂgqn % he administration of said

anki. g Hﬁe@u:gemhawingttheame.dlaeﬁlzzer\l Oéndtthe n@@ﬁ&m&ﬁ 3§§K-it 'aﬁd one

A T T A

Accordi &%) 23 -a%:ur t¥Nr enbodi nent of the nethod
descry.bggl1ssiprgy: thggdirst species is poultry.
Accordin g é 3 &urther aspect of said method, the
ani mar 8F 18&8cdf RT3 85 is a mammal , preferably a
pi Bil. s0RHS|adfigdrOHicvRg tetRhino SMBlquebQhr SERE 1D BBt er |
nouse or human, nost preferred a pig. The antigens
according to this met hods, are those described supra.
Fowtaeraiond IpyefersdddHamNiigpes that can rﬂewseara@acb‘ruﬁﬁﬁt@l’[healﬁventlon to the
iEhtiEe: a

lﬂblﬁdé’ﬁgtan égg d ﬁ@eaor %‘Hog#nann n@? %Blfq&a\‘ﬁl <16 12036, pp.

%%9%9$ ani sm re erre sai d
i o %‘?t‘?f"beé\ﬁér?o%rﬁem@ﬂc@preedf thisi @ference shall be entirely
inaleied deganbSigfdrénckhe avi an i nfl uenza virus. The

pat hogens of the aninmal of the first species

1§referably are those nentioned supra. Briefly, such

aHmgernd o thdreminviaaid posifidnisen e N8 prasoin éiﬁ@ééﬂ‘ﬂe% tr&te to the

t I
awéu i@% 9§1ﬁ)cﬁ1cés ex% f%n@v%ﬁlgr? %ﬁ%‘,}sl Rﬁéa‘éﬁg: @{3@? rgprreé%pts the
agm%sif&@ﬁ?ﬁg @ﬁ ﬂres, herAROGAiNArf | sriinueuskiChirial &R 96003 billt Igléing the
sigbdl1peptide.clar slhétOndr@s, a ifeféﬁ'ér{&@ rlS ﬁ%@(“tﬁ thd Bfi n%r erI gosition 223

| ates to a nethod e preven
(%rﬁlxg ?Elg%%}r zl%e] ARing acig r‘fﬁ%ﬂ'“ﬁd@ Rsagiwhigh %reﬁmndgﬂo gmfnpragld 223
o5 §ERY I®sNOG!. dm trencumeht cefse,aarame%rd! mdnﬂ& be Serlne (S). The terms

; d
Tornat o1 i, ol #E e oo Fortm 22 on 165

of an aninmal of a second species agai nst the pat hogen
of the animal of the first species, wherein the

adm ni stration of said antigen results in the
reduction or the absence of the reproduction of

pat hogen of the animal of the first species in an

ani mal
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of the second species, wherein the antigen is the
hemaggl utinin (H) and/or the neuram ni dase (N) of

w0 nfo7isiaz@ virus, preferably of avian origin. PCDUST06Q1989

to a further aspect of said nethod, the antigen is the
H1, H3, H5, H7, and/or HO of the avian influenzavirus,
whereas Ho and/or H7 are nore preferred. A nore

detail ed description of those antigens is found supra.

Aexpect&elyg— bhumigerfng rdcbsttiing f@ﬁétaﬁiﬂo @(ﬁ@ﬁ&gl ionks Uf S@behs;)elgb 1 -, shall

reventi on
E%eetﬂ%r;tﬁ(—g %%Zrlls o%lg é%spgragla? ﬁ@b 351' ogfer mr%gllfnéfer@;ceas frpgdetto “H5
@Bféﬁ@i"é‘@Vmg theuamino achia23n1t, er i eldmbractdhaéledﬂe fHat h&ﬁféll)pcf,odes for
Behd BO4RRo Akidabs ?h 38k %m@ fh n Eorﬁsﬂ 3?] ﬁ'}?uélr’ﬁlﬁg %E.d epogr[mns of

nj zati on o
Légg?oh’ becithat amﬁatacldssh@lbtbeaﬁuégwtﬁ@;tbytdmeAspmtng@e(rN) Ofhe term

t3seKehommhodificatidhe326K+S e RE Gh i
eneﬁrsa’é gm%lﬁ pbﬂﬁon 328 of H5 antigen

a f . the anti
”%'ﬂé R ieBborillo g} tien PR AP B daeians 7" SEChR NGKen . aisecand Lysine
) ireinsestedt Inecabes weresypem axddsi seqsshices Qtrbdﬁibnspﬁgehﬁ 329 naturally

58816 W'—L%rnepé@fﬂﬁﬁ@bl_)/smet(gz ﬁéllr DS @sgg%%gfo[v\ﬁéer most of the

oul tr
g gé?q‘{e%ée%é%@nﬁ e Peid ppsitions rAzAreaid 320Her LysireArgenine. In

hmmmmh cased, ecatmy 32'8@+ nﬁﬁl’ﬁ&ét%n nhs echals§§écon8ﬁﬁhe (K) shall be
preferred

L.
HQ egggéﬁt\%vegfr[?ﬂﬁé a% pﬁgl orb{E»Eg) jghd fArggftln @bé}@ﬁl@gn 329. The modified

ﬁﬁoé'ﬁ@ea'm%d e thedyeinerbysiriecirgehisa(lik®). Briefly, such
pathogen is the avian influenza virus. According to a
&u her aspect, said pathogen is the avian influenza

(5ralR0 T hegiganiseofithe present imgentipf, tiat arp othisbargigpn, akeiculaty any H

aai N a@ﬂ@éw@en beSugeBi@n @Vlh@d’flédrgrlriéﬁmlf\ébr\}é?’su&f A%L{'Pér%'ned with

to a_further aspect
@é]c h{ on s i? g'g ﬁ?BreéerF?Qtaﬁ%(S“qdé'Pd @ﬁ@%ﬁe%@wn%ﬁ high antigenic

MRSTb Fiars EpGArd rheofagtipatithiigion wta@Bs @BPRledah tFe Ebﬁ fodified
?ghes to human, characterized in that antigen of
hogen of an anlnal of a first species is used for
the i mruni zation of an aninmal of the second species

Mgtaodes tof tHYy RatitRaase ahy tthh@%bQ@-mQrﬁt Qc? nf1 di f%%atlong within the

t he adm ni stration o

erein
'ﬁ@%ﬁ Cfss‘?%e{’ﬁee of e”zﬁ‘uE‘f"l‘ecS‘ﬁa IFUS REe M6l éwewn olﬂ fhﬁeart The genomic
seagnod 1t tthe entire |pfatehzngeumsocfant If&m@ﬂlhéﬂibc&frdlﬁ@@o fHer ibention, for
ex wher el n
R85 8850 A0 e Ol R ORISR i s
neur am ni dase (N) of |nfluenza virus, preferably of

Raivthéthod tHgren ma@%oérﬁ’;blélﬁd tc%n\ﬂenfl&'hg nm%hgelﬁﬁé% 032 grp%t%bﬁggy and

S, ORE Bl i
HONAAST UG Mitbin mer%l of Hieearbias ey naiictsic a4 saaeence
enordingpioe Re rantigkn d descebederondin. SlcH eschiBbd B2 éﬁ)larnaemy in the

iRt 8Se,| Sg.f QURE Y %5‘ ?I%éju?aatrgﬁr as'&’f %1 o?c'l;{gry Manual, Second

resent i nvention ela
F’é@ 4989 o Sreaq éfarhm L@bOfBIQQORKEIsmaCoIdrSAIByVMEbr N.Y.: DNA

Quadinge demactRbl AdprédthbuMbs Pardd If qii NP %‘?&)e? §d aib%s)a '&"i‘gon%eot/de

f
SRAPYE BT (a2 i ricseten G Groeste . Higgns

ep&fﬂ%@é nTrefscaptican mea. W‘raﬁﬁ/aﬁth'Bf DI SlamaP &F BS 3. LRghs e&isf Plosq);:
con S

t ni mal s
Ay CBIUERL L L BesPy 1 il el Are Enzymes (RL
speci es. The reconbi nation event is often responsible
for overcom ng of the species hurdles. Reduction or
prevention of these reconbinati on events woul d reduce

the risk for
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overcom ng the species hurdles. The species hurdle is
deened to be overcone, if the pathogen spreads

woegoriosald y, whi ch neans from ani mal -t o- ani mal PO¥f/U$1966/041989

same species (also called: inter-species transm ssion
or vertical transm ssion) Preferably, the pathogens
are of the famly or genus. Mre preferably, those
pat hogens are viruses, preferably influenza viruses.

]{Ecrem dﬂgatg)]ftm RerbairA Pﬁctz&aﬁ‘@?féfe NRWiol8&uidrteidni {1‘@@9 y FL }Dteéusube/
VI a 1 N vir us. an
% B lodB CIRRAI e oeBX o g Bl ik es sy iop. 1609)

the f| rst pathogen is avian influenza virus and the

SBE GRfluRA L] &%@ dgindt Qﬂ?ﬂ?&énﬁﬂm % St aH%IIééé vgﬁ(ilqaé%ammal

pregerred rnmaceut | ca 03|
&PN 86 imGFsy fll Mé}?i\gar\%m%}goquwelHJQOWHqstheW ferrekampleH@described in

Exemplet. eBrisfigf &’rnmdadtﬁo@ﬁ%ﬁér ntdily 'ﬁﬁ)%@r&'teﬂﬁurﬁag %’ h?magglutlnln

S entlon relates to a
B (RS itS el BERlon st aeveBirobirmgcis moasures of
p'amhr@eg erptestiorn nStamdanah |HI csind avirlis mntrailpalbh@&sam c&h be performed in
HMHdWI%By %nlﬂ‘klé?@y'&hs of d@scﬁt?e%ol-r’gméfp e?Q%é’] AVanced Laboratory

erein a_pharnmaceuti ca

?IBJF(HH“&F ] ’Q‘W?P@?eﬁ'asm%é/ %d?elﬁ@g'éﬁnfoﬁ Healtia rfcwetionf artWelfare,
Wassingiop,ett asd/osKids edalf, 0982 Wolbméﬂ 17-232t bﬁrb {17 FHe refe%rence test

ﬁﬁ@cﬁﬁ res%a?tttg& X e(r:rg quﬁ% %lg 3?%}8@64;!{1 d.um@yveqt @+ Ygecine 19 (2001),

aBni*Af %1358 wih iuﬁh@“areieramesg@m Blesdly t Slehm)ntaheabove in case of

ﬁ@&ﬂ@ﬁdb@re@ultst he F'ﬂtécsg%\? % &E\?I hE ar%glléc# 2. 12 tﬁ upderstood to be

tho en of the aninm
apt refafRence @S sRYdN Spritsckan, withralifaspedis ¢ the Investion as described
paﬁhogens are of the famly or genus. Mire preferably,
t hose pathogens are viruses, preferably influenza
viruses. Mreover, if the first pathogen is avian
Aedordirtn toaa unthes generat haoeeeamﬁrepatthmnon Sel@eSBEMRY L of an

br‘i’cngM@ '&6ﬁ\p8élﬁdﬁsﬂ1a@cd?ﬁﬁfs { LEDn %ﬁ %‘"?Qﬁﬁ ofy aniia) gfa first

osl tlon conpri ses an
ﬁf Sfydor thg prenaratign gf erphamacw@ﬁl mp@SIpvrefwrth@dnm&lzatlon of an

amdAlost aHsecorisperieh| Q‘%‘i‘éo@rhze@mtth&qm leﬁﬂgﬂ téfoéqggrﬁa)rmgc%utlcal
%{E\g (ti to the jnvention, can be nm In

yosrfgp ! fhgl?ﬁ Wﬂﬂrﬁng an@g#geg)ggﬁﬁﬁtgow qf ga apigal gffa ﬁrﬁ@spemes toan

Ol vathe §scapapesiss osully 81 & medudtidnNsresisef®d b the FdpilcBfdn of a

Séfﬁ’dg%h etﬁatoifs lﬁ‘f@(l,tllou gﬁt ngﬁlﬁgie&" tﬁeeﬁrgpgjteg%gt ig %Fgrﬁga@? the second

i%sterrs arebact er | expressi on
Ccies.gyhep saig gnimaljof theyaegend spgciesl lssbtfpctes giitb thesiniecows pathogen

sfuishard@alsf th'-iaerTrgt\@pSd:lé?éa pRivided tt%@fﬁgeantl&'n éﬁ@g@r{tfg%ﬂc E&Jnﬂ)osntlon of

ﬁﬁgqu% on ¢h as the BHK
pasEa- 5%%?%%%‘136'8” 43 BiesFRt N <1 OR thy drfeqtigumpathager. The term
reptioation’n as hsedirheraim dngges eﬁfﬁddgyotﬁé’r@ kb H@ubhﬁg/ﬂwultlphcatlon of the

%ggﬂﬁg:?ﬂt/@' Fgéﬂﬁa#éoﬁﬁ]rg%@gg’ {%C O?rm l;% %@B?f i%e;phcz@@A Ig g’gscrlbed

0% her expression strategies are for exanple

described in Lschow et al., Vaccine no. 19 (2001), pp.

4249- 4259 Veit et al PNAS vol . 103 (2006), pp.
@”?'”@%8? f”ﬁﬁ??f ABPStr 2Peste S nRsPEREA invaplianowiatesc foatheduse of an

antigenic sonsyosliten ainas oo&iphséssérﬁbrhtigéh%d a%d‘f@ o?’éﬂrﬁﬂlrﬁal of a first
S‘BS & 1Pk b'JaR/#r 6113 36 b%%{%g?e;ﬁuv%gra”m%n feaqug@wnlzatlon of an

erences eover,
expreSS|on syst ens, for exanpl e as described in US
6, 265,183 wth further references, are also well
establi shed and suitable to produce reconbi nant
antigen(s), antigenic
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conposition(s) as used according to the invention.
Further suitable expression systens nake use of

WO e@ond4m@nt popova viruses, such as Sv40, fowPCPUX2006/041989

Vi rus, pseudorabies viruses and retroviruses.
According to a furthernore preferred aspect of the
present invention, the antigen(s) or at |east one
antigen is/are produced in insect cells by using the

baiozl ofvd sdeen®XiIcRS Sdfﬂfbcfeﬁ@écﬁﬁth%e%dﬁﬁr%t%’h@:p bﬁ’the bn%maceutical
ngﬁgégmoﬂaﬁtatgacul ovi rus encodes f he anti E

R o om;?na%shan n 0 gcqu@p% oft @ animgl effaafirst species, to
ﬁ@p@'@malcﬁf tihdeedond/ emm&swesulﬂsen ardvegtdAFronl addptatioht®f tHd/infectious
Bé‘lﬂé&fn Jﬁghé)ﬁrstaa\ﬁ'in"f‘é'f td f?\glsgmaagwe{l l‘{ﬁheﬁ gr%r%%&%@l&er secppgspecies

ge\; reconmbi nant” bacul oVi rus
e!” 159t W'Hhﬁ?'%é’i‘f?@ﬁ’”s &AtPgeM P theomniosli ofi tha (fisst, speaies. The term
Gddaptidne as need Ih\éﬂiirﬁdnééinﬁ lé‘ﬁndﬁ@ NkdrS | thek RO tdaBRPen "i’snadapted to the

I R R APEARK K AR —
wrrdles; Themﬁdeqohm’gia isacteienned a\bké overdohmeg MEt paBugeh bﬁbﬁ&h vertically,
Ahich IREHR) fror#rbﬁﬁrnﬁ fo-RAl bARe ?grﬁ?? gstpsﬁfssr R,QE% L‘l’?Feé’al inter-species

i nvention Is preparation o

EW?BB%?‘%%H%”'%%EH"%S%Qm nes, which conprises at

| east one antigen of a pat hogen as descri bed above.
erson naws addi ti onal conponents which

’I&%Kﬁﬁg feoanﬁ?'f’% 83PECh MedPYPrEIHisiatesttp Hiedsse ot e Remagglutinin H1, H3,
H@g'éf leed/onHOHof ding Bgjam lr(flser&af\QrIUs gorathp | peepalgich rlﬂtaC’;!Sha$maceutlcal

ENPIIRER Yoy tﬁ@l admlﬁﬂ%ﬁ&? to gép?i WherdiS tsgg Cﬂ%mgceutlcalf composition,

ast on) exp ert nown 1 n
‘ﬁm?m'a'ﬁﬁeaeﬂ W @@cr@ﬁ*ﬂ' gh @ redeatipn or sbsence ofithe rBroduction of an

|[3feemﬂrsl aV@in anfruﬁﬁ‘iéY\mtuQ ofl §l9otﬁ5é| 14, 1) H5AAY QP YR lh 3% .-?% r\u/h%n n_infected

Im ons as, rg% I'i ne of correspondi
prote |We§8?lﬁtqv@ﬂ§j 4f r"érH%IPi sHblypa HTabB.e 5, Tifeor HO Most pr preferred
i itreer ysref antigea H5@odpoT.t | on/ vacci ne may be present as

| yophylisates or dry preparations, which can be
reconstituted with a known injectable solution
RficPEng tg afether asngslethgrinentiantrelatels do the mdé bf the femaggiutinRsH1, H3,

146, kit aﬁd/opﬁgt& thed &vidflHhibdr2A.
ceut ca 4 VaCcCi ne con‘povgltj%]?%%e gFepa'hatlon of 8 pharmaceutical

c%mpgﬁ neregn ?tﬁ'@g 87 Plgr eyl in prevention from adaptation of an
infettimus reatiay -ifte agat \thb &f @amtwees SromAé?wéJﬁfbdp g%ﬁénnmfec@d with said

|Nf@&’tﬁ>ﬁk gff%% mgl?]é?':ez‘m/ Isut‘;j} ug{ﬂj-? plg,l l-i"j %rslg g/’?sh@raﬁeged is the use
CE@@{IQQ"QEB a@g]ou\b—gmt\gcorsmam [ai fxlrth&; asgea:tt gse di theéetdnfagglutinin H5

dhﬁﬁbﬁel’-ivaéfl M@Sawa'?mriﬂbé'%e&lhél fgg %&aﬁéﬁgga& szflagéE &%?maceutlcal

ts, adsorption agents

CI°|“I?8§' Cﬂ'F Sg "8OTE PFeferFRdt ude wat er, saline, dextrose,
et hanol, glycerol, and the I|i ke | sotoni ¢ agents can
dextrose, mannitol, sorbitol,

d h| d ,
A 6 S 05, SRS BN, SoPLiel o
pﬁﬁ@"%’?k@?l C@‘woﬁwowtompﬁwdgemdaatmentoﬂaman eifluenaCiiflis of subtypes
l-ﬂmHHJ HY, h-ﬁir §nd/orAqb qyramESprre;?a?at%e& DEL&Y fo‘r:"i)ﬁ] ?tﬁ]gnfe and/or

dr oxi de and al um num phosp Ate
éevgntlondTap aRimahrgainst (eaqMaHY igiHeng). Gt eferablyribe anmmplbdgsed is
HYAH3, BB H1 08/ of @a|oemeCa&|aRhﬁru€H£ée\lﬁirtub CiabrR: préfBfred the antlgen to be

u@é& tneg plgnéndA ?-I? cﬁ@rbqe%warhnlﬁ&ﬁnée\mu&%#\gq%éﬂné ’lo_flurrt]r;er aspect of this
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The emnul sion can be based in particular on |ight
liquid paraffin oil (European Pharnmacopea type);

W0 sopoeaaes d oil such as squal ane or squal ene ;P@Ii/S2006/041989
resulting fromtheoligonerization of alkenes, in
particul ar of isobutene or decene; esters of acids or
of al cohols containing a |inear al kyl group, nore
particularly plant oils, ethyl oleate, propylene

erfbotfiRent dine l(aﬁ??rﬁi;i % @t@éa@ei\pdréfpehﬁry gd &y, &y, | ducks or gooses. According
tri-(capryl ate/caprate ro n [

todupte $obe 8 ArcETP i, Ry Y AEF ol nals, BRI, ics

cd¥Rd, hbieus$, akals Safieadigs, @td, Hawstets; miceTréwgians s used in
conbination with enulsifiers to formthe emnul sion. The

emul sifiers are preferably nonionic surfac gts%hin fion
Apardingiol afurtbentaspest.dhe prepasit iYANtioprelaten i %IE‘GE@ dor the preven

oﬁPQYrgﬁsQﬁ@sr?&H Bfocl pa%c%@ﬁ 69 an éﬁlmgﬂ of @Girst spécigaoto el e of g second

sr,)qctqsn qg%qej‘enrgqe W%//ma()?@@f"'é g{ A é)agugp%n oﬁﬁﬁ' ‘éﬁ fHa | 8f’ the first species is
u% fioP R inmumizationydfatneshimalrofl the second species agamst said pathogen of

t a?ri/ ch{% ﬁg %(ﬁgn%c%%l YRFURLHRY Iaﬁlﬂﬁns@rg@é?" b‘f‘?&" d bhiReK Sesuitdlin the

I'C produc S, @FCIa L121. §%Ff "
rddunticer orethe absency g ’fhPHé@rPQUC&H@J obpaig Prigeephine AaMab 8 s
CioliABk Snbfaloeubhd dibls. D. E. S.). JohnW ey and
NY, pp51-94 (1995) and Todd et al., Vaccine
15 564 570 (1997). Exanples for suitable oil-in water
A%B@rbmg Q8% AfRerEmbingmh bathedneitipdidastribed sy, the first species is

A ' 4o} second
pg S+ %nf%t’o @W%ﬁ %%l&l g??ﬂéusdslh%rﬁ émrs]econ Népem:s is a
niSihal, prefematdy & pigncatiies PerEsisaah Wm%u‘?ﬂﬂl cgtphgmster, mouse’or human,

&&?P@é‘rfé&té &g'fh\égﬁlﬁgeﬁﬁ a@%@ﬁ@tc{ th@ﬂﬁethcfh&t areangseidescridBd supra.
an era reco I han al e
Retbebl| SAL3EER (hAPICRATERNER oD ATk R A Bl pgtion of said

RERbRRARMY Motd prefetred) sEmhisiogganibasedf \ard] aigimeven meregreferred
pref erabl nd EMULSI GEN-P(r).
W@'&(PQFQ‘%IS{“ 'fghe a&%é%‘%%o rﬂ%e the SPT enul sion

descri bed on page 147 of "Vaccine Design, The Subunit
‘ﬁ&dpeﬁ\%gléé?r& tHAPRIRA O theoitbit R ciby prerE’ﬂyV%Fd thasel mehtioned supra.

enum Press, 1995, and t
Brésflg.r $q§:§cpa§wgﬁgg%thfseglagfmfftﬁp§a gl{i%%ﬁg%‘amg Ao% fMFI?e? aspect, said
éaﬁ‘ﬁ&g@ﬁ G trRf avidh lﬁﬂheux:ﬂﬂtuslcﬁ sabtpeEndoundl [hdeor HS. dfare peeferred,

Einbaerds 58 i R S L Eol dor vat i ve.

Advant ageous adj uvant conpounds are the polyners of

/Qggoyd rllgg oY fuﬂﬁér%ﬁ%&’ lth&pu@&én@ inBhtoR rasls & atHod Mdreiok prevention
yal kenyl et hers of S

@‘rtb@ lry@ﬁn@é‘-’rm ¢ a Hﬁﬁ@é“ SoHIMAL Br ‘és"ﬁﬂ%‘a% ‘é angnimal of a second

%%cha@ W@{ariﬁﬁﬂa@mrtﬁﬁaﬁﬁgﬂn .of 8 pafNogerPof ahamimal QD@jlrst specles ls used
| Int

Do g oA A B b i

acrylic

ploihg st spediess svhbisitkibe adininfstratiqrodfyasiddrdiggn Esals BJRg ERgHefon o
p%ve!b@gnc%tcﬁltr?eﬁ%groguéqu bpEoglh Qiutﬂé anlﬁfa%ﬁh@%Vsp@O\‘és fmceneanimal

rogen atons of st, thre d
bkithry See@lda@éﬁc@ﬁy Wheseln JP%t%g%ﬂ |'?)H§ |r2:e"}a§8ﬁgé¥ @ lfor the
RaXaRthidlse | (RRof | mﬁuéh%é ks, afrefemibly Tof eavizmedrigin. égcordidd dalasfurther
are those cont i.nin ro juenza
Sk o e e B P 20 SRRl P 0 o
groups. The unsaturated radicals may thensel ves
contain other substituents, such as nethyl. The
products sold under the nanme Carbopol ; (BF Goodrich,

Ohio, USA) are particularly appropriate. They are
cross-linked with an allyl
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sucrose or with allyl pentaerythritol. Anmong then,
there may be nentioned Carbopol 974P, 934P and 971 P.

worey/oped erred i s the use of Cabopol 971 P. Ap@NYS100€041989

copol ymers of nal ei c anhydride and al kenyl derivative,

the copol yners EMA (Monsanto) which are copol yners of

mal ei ¢ anhydride and ethyl ene. The dissolution of

these polyners in water |leads to an acid solytion t hat
wirls, whereae (H5 ahd/ae7 aRy @bRY Hbfeited.On DS 148} taftdd V\E@éoﬁ&f'n of those

a%wgrfog,%éq; ve the adjuvant solution int

nogeni c Pifrunol ogi cal or vaccine corrp03| tion
itself will be incorporated. Further SUI tabl e

Aday o to, the R Bl
add: uvg%Eosa fdﬁé%%ﬂ%ﬂ%ﬁﬁc?iﬁé ;g]e nv8 jon) r§lﬁ1&|sef‘? eyRated for the
Risvetiog e tr@mmqu\ﬂlqr@f,ay eihogenf W|ar1|raal of a first species to human,
aciezreplrosahan whtideh [oF 8

S peat e o S A s e o
ECOI‘I‘EI ant 8“ UL *éa)” %Ioéﬁée?%‘ﬂlsﬁem%? thelisaeia against
graogeie obine raginme o the tfirs BﬁeCIdQ[ eherembthy adiMRtatinudf Y antigen
fe%ul&dlq%’e H@juéﬁbna&[’cH@Eb %céagfot %)% HF { onp?akfhcgegggg@ gnjmal of

dose.. Even nore erre e
ﬁ f&ﬁoﬁ?ﬁ?'eﬁf’n ﬁﬁ'élﬁ"'”l@@fﬁ@ ﬁ@oabégemqs) Rrgfepmbly, thesfirst species is

poudtry, BTt Bird)IchfcRé, @dcK, BR., %ﬂh WHEAHHIm 41%f ?r%d&%ohd“spae&eéﬁéoé%amma
&f]elﬁmgﬁj% %gﬁ nrgf % ahout 3 Ie g% er Iolose ven

prefert ed e 5a]Dvane: ?E addde Seal £AMghwaat cabfhagistant mouse,
msﬁpmjerrezd Ribout 2,5 ng per dose. Most preferred the

adj uvant is added in an anount of about 1 ng per dose.
TThe %har maceut i cal / vacci ne conpositions, can further
Nechaiingesnaf tie sripal o ihechirsy speoise prsderblbly ere thage niesticioe Bupra.

Briefly,esuch . phitogeh e Nsviani ilfBhS L ViRRS
arg rra::agultl ca /v@%oﬁﬁg&%‘g q&(;saiff’ 'i”?%sa S%%:ﬁ said

D B A RRIERFE e h AhmeL T b, PATIH. doeo prefemed,
witnathogenizdhe evierinfluaizh ons opbutdgielysit s and addi ti ves
useful in the context of the present invention can
readily be determ ned by the skilled artisan, the
Ascerdingito pAwEher penect et sershiinenticrorgiesss i 2omsthedfop ﬂ'ieSidréi@ntlon

df Itlwm'e&bmwsmﬁ%f dGatHd &b@fl'gn %QIQQ OPQ fl&? ?%dléévt@%mgrq characterized

out 25
”9 yh%F g ng? éfn ﬁ'ég“'?ﬂ?lé?férf ¥ aPeaiRsdel HeasiTer the fremunization of
E}@r%‘m tof Ithwsmbnd) Bpezizstagaipstahe {SatH@gé(hl digh& ngﬁéftthé)ﬂ%t species,

TR 8 8 00 U T ey TP s o
"‘E@P?HC“@T obpigthegent ofcibe apihal off e rist ispecies madreghigal 6fothe second

shedids amepeiry &%Cérﬂigén & e W‘fé}nlagéﬁﬂ‘tﬁmpg/l-llgt er%irbz r@é %«?L{r g%%%(N) of

ﬁﬁﬁ%c nallrtlon Eg te ies for Thacti
Virus VA Rt EepI é\?f@ﬂd'ng/\twéirﬁﬁéamb@asawanethod
ﬂ!?alltgegeﬁ MJ;HW HKDG—EH mﬁhmd/@*”‘}g t@ifthg él'(/%Qhﬁlfenzé/ FiFisOWfereas Hs
v, o, del i ver i mmunogeni ¢

R L7 & iR L 45 PRl il e PiuOR b e femGore e ound
S¢AEci ne can be adni ni stered in an admi xture with, or

as a conjugate or chineric fusion protein wth,

cholera toxin, such as cholera toxin B or a chol era
toxin A/B chimera (Hajishengallis , J Imunol.
Altuthey3@peBR of 1120 presdr lhveRtbra Rt kdTeS melrali &6t tHean'é?entlon or
re%gct‘do%lo"—? r%éomtgn?a%%% ngcosa} vacci nes based on use

The chol'er arpedtion heteen pRincoens, & #bapimab et aiflse gpecies and an
(Lebens and Hol ngren, Dev Biol Stand 82:215-27,
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1994). In another enbodi ment, an adm xture w th heat
| abil e enterotoxin (LT) can be prepared for nucosal

wQo ameosseé on. O her nmucosal 1 nmuni zati on strat eRCEES2006/041989
i ncl ude encapsul ating the virus in mcrocapsules (US
5,075,109, US 5,820,883, and US 5, 853, 763) and usi ng
an i munopotenti ating nmenbranous carrier (WO 98/0558).
| mmunogenicity of orally adm ni stered i nmunogens can

@gln@hmrﬂ;@gc@yj spedip irednbhradl, Gflekesin (4 )ﬂmpefceﬁl}r?;gl com%osmon

b r usin | ue ton ue an
e iskibeed] i RS webipres s o e
wvmzaﬂp%p%@m@als phthersegonst spedep aguied tegsathdyeA OF BE GARGR of the

Viist bpeicles. TJTeer%GdSIﬁb hatibR e nder st o
else exa a{ge%dggr%&gbgmg e B Oy ‘gfthe species

ﬁl uséteIﬁ ec{uctglp %rﬂr?veng%ofﬁ RirPRYMbinBfien avestsouduld teeluce the risk for
mednmthel spietias ihardlespOhe spesiedVitlrdit lis 36N &f bd Q\?ercome i the
A éﬁﬂead%wg@ Jw,,&%n'%t ruction of 2 reconbi na
E%TFQ oviruses codi’ng S?ﬂ? B30 PR Haninal-gf féﬂtﬁa@ér@emes
IPEAr S ReRiesiERngMission gsverimat teansimisgionie H5 HA

ant i gen was gener at ed as follows: the codi ng sequences
2) was chem cally synthesi zed

D NO
Dlotpraf, i P SRRE 574 P bt Mase poaferphil. 11862 (Bidgens
gpo‘gr@s@q qecfe@blyr influepea, virbess. [Hced8ing G a erth%r 'é'%b'd@ment of this
| t ed %
rmaltlfhg%' nﬁgﬁg%tt P dﬂ-\w%ﬁ is ¢ S:argl ﬁﬁlﬁ%,ﬁ}@ewsigﬂﬁh&@?gend pathogen is a
rapmakignigflepgn Wa@gmgmrsf tKe ffirs( Bathagendeadan hiuehdi Vifus and the
$ebdpnptthadeh & @ﬂﬁ%rﬁa‘ﬂ&@mﬁ&bﬁzé Bﬂﬂsg SFeEeX%%tp%r @P L ]'tggé:fgn position

%m%%lsenrc]:tes P arm n

T od €6 R 'H%"Z@e"r'féi% W@dﬂ?ng% ok7, HEnd#lzk HBt Bg@Nmore
F(erE@dlﬁﬁam/@)and H5 HA Mut K+ (SEQ I D NO 4) were then
co-transfected with Di anondBac(r) (Signma) bacul ovirus

DNA into Sf9 insect cells (BD Biosci ences Pharm ngen)
AorgiBe P EurthRe asrasbribé frvettidnaetstasyior aJSnétﬁmI fr Mhd) Geotu@t?on or

;g@maﬁod‘ﬁcbﬁﬁblﬁ%nnﬂet\‘;v@én §$ﬁtﬂo§e@§f 2n :g]'u fHA ﬁ]g%;ﬁpacg%ss and a

Sadi nr? for SE§l L 'nant

atnooer of A gcgr%§ (aggls‘p@cup%pn BB aAimal SE@rbiD MNPh@naceutical
cgmdomnkd;&nmhmf{g- altieR of BeNitbyeNVBf £n BhiFGHSH Hé‘ Hst h&ggggsdused
fOBRE ?rf'nm§ﬁi§§*|o L3, drg'la'vlB ?{Sot%g\tl\slgécgmgpsrgg gs;%%nsq the gethogen of the

cell uote
apigql gf ;hﬁff@cétSQQCIQq tand Miietdh thaaumnistratise 8f sid dRERhirbefls in the

eduatich dreh<IRehcH rus SS

o 5006988 YR ) o SHRD L i HIETST
"Nep A, %glfns%gngjép%‘?se(? r¢fgraplyl thobe nathogansuare af the family or

gemuso dVlaye aprefardbiyb GBbLRS phth | g f

N@Eédvgo%ythg§§§ypaﬂ1ro V\r‘\é fe\;l%g%fls A\?ﬁg%s %}rﬁ%g yﬁ‘ﬁh‘aﬁa tfees

appropriate anpurit &gt f%%ﬁ‘d’ HS.90d Bl seeond rhathegen s a

"@FB:W @ﬁgPFrEB Vkﬁ, Mzéé;rred greraadautic ¥ompdsitioR r&ehpﬁéeé%hffgen of
G infidng 5 S ce

aCT) wer eathuenmlengu bat e@ta (#/89% g‘% ';ep?er}aﬁ%'wgﬂﬁp/%'ﬁh
stirring 10-Orpmduring that tine. The flasks used
ventilated caps to allow for air flow The crude whole

Tﬁée%{(t' fy ntai ni.ng bacul ovirus infected SF+ cells

ofllok et b B Bl e pibadn heumiaten, ven ks mads
infpegasahirant manner, for example by the use of the baculovirus expression system in
insect cells. Further examples of well established recombinant expression systems are
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EXAMPLE 2 Preparation of pharmaceutical conpositions
(vacci nes) conprising HA H5 anti gens The crude whol e

W@ e007/0584d¢HA protein and H5 HA Mit k+ protei n expCEESHA6/041989

in insect cells by bacul ovirus-based expression system
wer e harvested. Bacul oviruses were inactivated in the
presence of 5 mM cyclized binary ethylenimne (BEl)
(final concentration) between about 32 and 39C for 72

tbactoal Pﬂxpreﬁsmnf\fs@/ﬁéms reeh i a3kl @8 'oﬁ 530§EB /If%t "?gasfi‘-bgse’t)’j M(pressmn
ion, was added t

| f ol
N LRI o
Aﬁ the BiifeuEHEI andien NSD-based @upreaxtbrwyaiﬁtrﬁ S&@hesystefe GraRél known

iheeft ér@%é’r‘u&aﬂ@ﬁ@éllgﬁé %gewmgr&glll tﬁroggr? ?g Ao Lalgoratorles Inc.

ener at ed neric

@@%%%%?’1 Wap mé\#o rFéalﬂéorm @4m4@énU@Auﬂﬁthﬂh ekeessihl strategies

B felA\exant e dedcaib&i I SBRES SES., IVAckAS B6! 15{31@%9 B,)l %519-4259 or
| base Si stem_ Fornul ati o

g/gfg el“élrt %X’e Pkﬁ\ls vozcg(pe Zﬁ@gﬁ‘;ﬂo %égygg 02 furtheragrs, r{gmbmant adeno-

ggdocigtedvitussystemsarantll estpbliabed ﬂgﬂ fble@@ﬁ‘ipleft%&rlﬂéa u’rl‘}e 5,436,146
en. Cener

h %@mgﬁmhaﬁ]dﬁéﬁr}&ﬁ%n\@% elc_)liz: Lavaceliz +(pr9?<tiérp§] based

Eroduct narme e- ce
XPrEL8systame; i9e xrenle as Wsﬁ'bb@idj’uUS\ﬁ 2655188 agtcFurther references,

enepalessmaﬂm%éﬁd\ ahd) sUIREHRE o pﬂfdm:lal %doﬂﬁ)lr@ﬂt antigen(s), antigenic
ci ne.co i sed of cultured | nsegP

C
ARG & i eoRirEoR B B Poin, Euiwopiable Presion systems
make veg: off liseomiisard iopeneantirdesyistith Englva,gent FoxEviANPhdeudorabies

Mﬁggg %,Je%\,,rgg SW ne (pigs) against avian influenza 1
NTRCODUCTI ON ehe pur pose of this study was to

det ermne the ability of experinmental vaccines

Ammtcmmﬂol@‘uﬂhé?muﬂaepré‘ﬁét’ré@%p&f ofl thé& Bﬁgérg t'_t!i% the an’u?enlgs) or at
@ éﬂnen H@m&cdentomuce
P 0AeT 537 tAreakiced it nsgt fells %Hstﬁ'esth% GWQ\ﬁftus expression
SA@?@G‘ eM@mu@re@nbbm tthe trbeontiingrid baélildn@ﬁﬁlsenca_db%dﬁdf\ th’Ls antigen and
t t opt ai. ned. ang i
R Rt 3hIE <Rhrifto WL A o YR8 iyeRlen. e Srlgens kit
S nenti7oaad/orb9Hal weian deffuenzal virvo rrel/odde /a6Hi pradicad by the
fBedhhifidant wwlemss, H5 HA Mut K+ consi sts of conventi onal
H5 HA whi ch was engineered to contain three specific
am no acid changes at S120N, D150N, S223N and

Hgven, ke, relevard|antigangs)t ahtIQSnlak’fblﬁﬁosﬁféh(i) 4N-aisbhse lnac’ulvated virus

| K+ t
A o LS L T0y R i i
PEgRaRgtion sangitpr fﬁ%"e&‘iﬁ 195 aamrw,s OBTEES | SRid0 prephratitve dﬁE/oHAiragment

DdMmpAéitiantibai@3 i s currently thought to aid in antibody
recognition of the H5

Another important aspect of the present invention is the preparation of the pharmaceutical
compositions such as vaccines, which comprises at least one antigen of a pathogen as
described above. The skilled person knows additional components which may be
comprised in said compositions/vaccines together with antigen (see for example,
Remington's Pharmaceutical Sciences. ( 1990). 18th ed. Mack Publ., Easton). The expert
may use known injectable, physiologically acceptable sterile solutions. For preparing a
ready-to-use solution, aqueous isotonic solutions, such as e.g. saline or corresponding
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HA. 2. STUDY DESIGN: Table 1. Stud Overview. The

piglets were 3 weeks 5 days of age at the beginning
wo@Roovkss4g6 udy. The piglets were clinically heab@hySED6/041989

t he begi nning of the study. Blood sanples were

obtai ned on Study Days 0, 2 1, and 35. . Al study

animal s were observed daily on Study Days 1 through 35

inregard to the general health status. For seven days

fpdsh@mrﬁtglnesmalﬁorvﬁél‘él r@aﬂllyoé'v,alléb‘iﬁ apbl &an%cta@tﬁ:av\@dn‘?posmon/vacmne
ler eactl ons were

Y R B PRahylsARF of (13 Papertions aiieinganbescesontityterbwith 2
gnqmyln@nta@e wdlutidbediregtly, bedibre uad izt stemie ndibNB . \as a it of parts.
eut hani zed. 3. VACCI NES Vacci nes 501 to 514 as

scribed in EXAMPLE 2 were used for the pig
\/h% 08 18 Rhamaggutical/vapEnmeIERgFIiPNNfItNHPBSoFit ONerBBAYN include

Sné v ee G/ete’ﬂlﬁé?ry%abé?ﬁabﬁé tcBrnb‘%e A (epdh 21N R Grinary-acc ptable
?glgpg'gtl(i? Days 0 3 21. Swine sera were collectad
or - eva h by’ Hg}ﬂtﬁ‘& P GHY RAY 38 Folvams igRestion Meylia, coatings,
ggui?nts; ﬁtam:ysg egerits, Hilugs, pTdsser\Adhveassmwamkl) Iégd faﬁt’fm?gél agents,
t c anti bodi es.
ek o BaRSRSog R

het er ol ogous Xi col 232/ 94, mas
used at a concentration of four hemagglutinating units

Diudrfs dani irﬁ;]udé Wvété\ﬁ sbﬂlnea%%ﬁ%sel Bthsh Q0GR R Gdrlé)tllké ®5otonic
B{’J ttseéaser| \é\.o % erum di lutions in PBS

%’ sequen @ ROREE {010 JEHOSGoManRiel (sothitah )ancl 'aCtose among
ebarsabiabifizpratinlades albtiminodndvilkall saltsaeTa thyraoiaminestraabticddd, among
b@ersone hour. Chicken red blood cells, at a

concentration of 0.5%in PBS, were added to the
serumvirus containing wells and i ncubated for 40 mn

‘altd jUVQIQZm deoRar fféi’éiﬁ LoanTihQudd allitinGmShydRixRie ek eaﬁdﬂmﬂ&ﬂ I_P%&pha’te

m rocal %%H(ﬂf E&gj%; gEest serum di'l uti ons
7t9%n fre PRBY995nBigiesh JR% o CraWridge MA), GPI-0100
(‘%U[C'ﬁsphﬂrme&mcals,emct hirnvieghaera NAIGO kiRt effulsidhl, &il-in-water

RN RN HSIEN Nexico/ 232/ 94) [4 HA Uni ts]
Va‘écf’nate‘lut%ﬁﬁ]?'{ég@e%r%ﬁmi % 1 nL on Days 0 and 2 1.BIV

H5 (derived fromInfluenza A virus

T ek Sl S R0 B AR S

ncl.ud
#’ﬁaém?%@ﬁ? {48 e'ﬁ?f?{gw%toa %ﬁ'&@snw@@'a@ﬁ of |sauajeneci A resultmg from
tbevligometization ef alldries ain paI’mSUIanif |§&Qﬁh&&)rldﬁcérﬂﬁ esters of acnds or of

n | ar
%%ﬁn%%s?%rﬁ%wgé %Zsl,'ﬂﬁ} ?Igyla r(s%’cl;r 05’8ﬁe\/é’?é P@W'V \R/E’i”t: W"ﬁeﬁ’i‘%’ oleate,
RiBRtensfalicRldieapaiiatelicantate), @iyceryisHcapedatsipaats) or propylene glycol
cﬁﬂéét@%t%of%@éﬂcﬂéd fait{/1 Scidy braaﬁ‘cdhglgl il ?Qﬁ@ul%r' lgoléfeaHg‘ Sgd bers. The

the H ,assa resu

t
Unotsse é’&i@%\“@@ogﬁ%m@?@e&% ig foE ther pewisione Theeamuisifers are
Mdet@lyveoryor%@ldurfadfhrﬁsr iirs loaftfculpe RERMAE Gof | wr@&h' R MAbnnide (e.g.
on ci es
S on BT biodl, s Tiden Bl epalinscgvesand of ol
'%ﬁséﬁ?ﬂﬁl geinglgic per he@fgmteaby adivk  whiclc i amat dptionaily emgxsylated and
pMybhyp?ody%h@-\b@l%xy@f%FeH@ Eo&flyn?éé k@d'\%é Nk lpHﬁ’ Q&% i r|51'uronlc Brotiucts,

ki (iq ? g denonstr at

espeCIa 2 ee Hunter et al., The Theory and Practlcal Appllcatlon of Adjuvants
(Ed.Stewart-Tull, D. E. S.). JohnWiley and Sons, NY, pp51-94 (1995) and Todd et al.,
Vaccine 15:564-570 (1997). Examples for suitable oil-in water emulsions are Emulsigen-
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vacci nation concept, the transm ssion and adapti on of

avian influenza virus to mammal s, i ncl udi ng hunman
wheiongs34iees dramatically reduced. Pigs are one BPET/UB06/041989

nost inportant reservoirs for avian pathogens,

i ncluding avian influenza virus. If the virus

replication in pigs and therefore the risk of adaption

of avian influenza to pigs is dramatically reduced and
o388 rdvafts, t BRnr 1 8K EMUL&IWEW&IFEMLMBIGEN&N‘] arEMULSIGEN-P®,

DRSS AR L e Belcpgs. Real g, Of AEibar L ciprisingly
fo[u@& Qhéﬁpheﬂnh@i\ﬂdﬁal/ﬂccmetc@mpoﬁmqmshthpmmprtsptl& ap’@gﬁ@r preferably
refzgm |U?rgﬁg§ an Igtgrpnewerg %ﬁ%&tﬁlﬁ\‘{‘%&]t}va‘%@d'v@ﬁ%nm WhteP&miilsiebe, bRserably

ter and to en| ®
wrthmwmb ;Errmﬂsmnrb@ned redjyyantsa dBTR a PRI sW E@Pfﬁg‘EN and
Vsidggpedoes not nean that no protection can be
acc leeve, it only teach that further boosts seens to
be required to inprove the i mune response. The fact,
MoRstved it i IpBBsIBle Ite Lpetise SET Lmlidien demssbadedh ipage 147 of "Vaccine

D\éﬁérgr ﬂ?t %abt?r“tgasnddﬁgg %ﬂ rA%EFo%cﬁ NEyitel 6by' Y 2Bk @ndi AR aNewman,

vention works ve

P@nbmer&r 8995, anihe epelsionddiad deserbraan PR 183 ‘%?ﬁ“%?aé‘éer pQpk-

and undoubtedly give evidence that the inventive idea

of the present invention works. Wat ' is: .
Aﬁuﬁﬁqrhmﬁ)achrof gP AdisMant s, @ &Pmpﬂl@dﬁhg eg-hfrsng Ilﬂ%n ﬂnér? of gtcryhc or

n%é&%@ nectf A8 @i oaolyafers of | maleicsprvildde tapd aptkem warivative.
Agv?;gff\qsi%ég %%8 8on%§dun8%] Q\reatﬁé S§ }/n%@ng of BerlfRadr nfdthdc9@e aBili which

pecies is used fo
ate erossrinked agspesiallyf Wﬁlppogﬁlkﬁ@rl ohers Qo slgwe SR Bl Ohese

cglglgblm‘ﬁnts Jrgﬁnm B?tﬂﬁenteﬁg dhRmaR '(Ffﬁﬂméafopbh&)l f8, rNB:: 2, June 1996).
erein the admnis

Resss <biiesh e HHIAPORIEE (S Ln - BGape Tp0q fi2 WG describes

SusP %@ﬁ}hbcbd;lsaﬁer@fcrdsamhwamtmé pblylydamiylated aimpokied hiavirg at least 3

r}ygi%'%ﬂggrghasorp&?fa rabggnot r%or%h’tﬁa&eﬁqw h @'@&ér‘?%’ton% ofTBle Ieast three

cla aracteri zed
Hydroy/ls bpieg reptaced bp ondafurgted ghphﬁﬂireramgglﬁ Bgvn%g:%td@qﬂ % Qarpgn atoms

ﬁweme?reg *Pé’di%’f“st &b 'tﬁt%@ doftal tfrdnhe IS QCdéFtd)nSeﬂ@rm; asg.i inyan allyls

met hod accor cl
ardaethen ethylerieplly Hnepuiatad,@roups: nlgg ryqsgturgtefﬁ Cq,dlézglrs rg%\( themselves

DntoRBl dubStiéhtd duth & mstayldTrma produntsgysaid smder 519 e Carbopol
({%ﬁ: h&%r@g%%@) grevg?ﬁcu arl% agﬁ}ﬁéﬁé %b% Qﬁ{-z ér&sﬁﬂﬁéd ‘Mﬂ?an allyl

accordin
alopisendbwitls b pertiarytid. Amondigen tth@remamg megtignd ?%PR' 974P,

gr accpéﬂ lﬂ”l\{?@? ﬁreFﬁ%reE@%HéﬁIsmﬁ GbesYl @7 ArRory] i ropolymers of

erize at hogen is t

ma[elcu@lﬂwgndﬁ AN aikgnﬂfdegnww9 p’g'ne opo‘y@ers’_lgﬁlA'_é\honﬁﬁntg)r which are

E m bARalbib %hmﬁde 8nd érthﬂerﬁﬁetlhe dissalatimndif tiepse oolaqnaqsm\ water
1, characteri at_t i to

g o w0t ol W PRk 5 & FofBeal o orer

ghartaet afjinzed sbintidrhértto twhéchr éteom‘omnmuenlanﬂm@éw'?%cal or vaccine
roduce th e\ bER#Q b,lg bacul ovi rus. 10. The net hod
aBgR gL e REdEbARE

acterized in that the
reconblnant bacuIOV|rus

Further suitable adjuvants include, but are not limited to, the RIBI adjuvant system (Ribi
Inc.), Block co-polymer (CytRx, Atlanta GA), SAF-M (Chiron, Emeryville CA),
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expresses Hl, H3, H5, H7 and/or H9 antigen of the
avian influenza virus.11. A nethod for the prevention

w@boorkss3446¢ ansmi ssi on of a pat hogen of an ani maPCDUSH06/041989

first species to human, characterized in that antigen
of a pathogen of an animal of a first species is used
for the immunization of an aninmal of a second species
ot her than human, wherein the adm nistration of the

avnbgfesphegilipldsA, IAW{Idlh@llﬂ'@dME\bla@J’lhv&{t ﬁéb%la@@ésm&%to&fn fFRPE. coli
en o first
(SBARSH LPRB B NSHS T L Ao gl o by v

reduce/ prevents further transm ssion of the pathogen

Peefd@abiy R adﬂ:?ant E%dg@ Fn% ﬁP&fCHbBQL 10 p%l 8 sg%“]f ]1 p)gng per dose.

%haracteryé I N hat the i rst Specl es
¥eN MR NFEEABY t"&@é’bwantr*fgaqd@dm an amaeunt otnma,@aaug foeaboii0 mg

péradosehEve?emOfedprsté&édi & adjuvant IBREBEY inCASholMi P ag&g%% ug to

cord| to G characteri
ﬁom E{}ﬁ% @O%gen i sm%{e ?rE)eéjr b%ﬁgrgi‘ﬁ’ﬁl‘s afided it pRyampent of about
m ug &F a@aﬁt @,5he perotgganMsshpreférredTihe adtdrts &earnislaf 8mount of
hsouh MdPekdioschar acteri zed in that the microorgani sm
is avirus. 16. The nethod according to claim 15,
characterized in that the virus is the avian influenza

Vher Lmarrﬂﬁceuﬂ'dmdi‘vdmhboébnﬂﬁ‘él%ﬁil Neint QrGkAIiMBIHE: one or more other
en | s the avian

Hﬁ?{n@@tﬁggaé}ﬁ?a errlltstsugI% ag,L?Dpthgqﬁ%msr_@terf%)ns +9r othgg cpkiges. The
R pemuticalivacdinerasofpositidhs cdh elsoirtchod Graeatich agd M@rtﬁibl@lenWhlle
thé, anﬂ"uﬂfsa&{oeédn%&gra'tl (gaatdjutvgrﬁs ank i gaﬁv%lssus%fuig{:t%e context of the

accor di ng

ant i
‘?”g&VSP'i'OZ‘e‘Efnl rﬁaQ"Mé’? defpamingd @Wmﬁﬂ&dMSagehhemsesent invention
q:untﬁdmpk&ds bym posi t@ﬁ@ﬁ&hﬂ@'ﬁg Mk’ib&wﬁouu?g tozgoouil_aﬁ?]d'rﬁé he gdjuvant

! ecogﬁi} n%bqg %? gg,/;l' %ge;a(étatgé gélgczlr]eqlcoln?@gm% In gpother preferred
Ankidgnentiothe riréspehinedntivin eorternplatek Ivhtdienadnpositivgs dordpring from
J&hh@@ghﬁnpfo L&t @bwéﬁﬂtdf AMeifdtick e%rfg'\ prg{?ir% legg than about 30

? bl nat | on en a pat hogen o
Yg/rplaf a§$5té?,1l°és and a pat hogen of an animal of a second
species in an animal, wherein a pharnaceuti cal

Si, an antigen of the pathogen of
PR 7 D, B T B e o
vapginatiop sstiatagiesf fot mactivatetredndodttehlifte @GN dac%ﬁ@@ |#P$ contemplated.
B6ifR tﬂé'inJcB@a Pﬁfwlgbot%g%ﬁe%dby Ly geglv%ré/ of Ofvg%:cgne%vlﬁnqtls strategies have

speci es. accor
b@ﬁaﬁa'ew?q’ EDEQ?“YEH ipERogenie prathistp $hemugosa. of sai d
antlgen results in the reduction or the absence of the

Iﬁg% gn of ﬁtho en of the animal of the first
é" ‘F'H ?‘H’@e'g PCGite eaRdesadinistesdde pe gdmixturaiigh, or as a
qulvmid corhinaticrigsiom pedieh Mitd, dholet4 ada; tstbh 28 thbRrd 3 B or a

f t i, ' fl dth
s KRyl SR SRS
Hefraesmli %({f"’ﬁ’é’@ 0?@1491@ 44p71992xiMnceSa| vadrinea basad anadeiofithe cholera
thtraB subeniphakemes @bédﬁﬁéd QRBRRSI o I-%)m&l%ﬂpbé% %{_l?}‘%n'qlgz '215-27,

18P, 9 nhaen Bt it Ao GipEGE NeptPleneroiosn (LT) can be

prepared for mucosal vaccination.
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<110> Boehringer I ngel hei m Vet nedi ca GrbH <120> USE OF
VACCI NES FOR THE TREATMENT/ PREVENTI ON OF TRANSM SSI ONS

W@OROOPATHBCENS <130> Case 1-1959 <150> 60/ 73099BCRLSHHG6/041989

2005-10- 28 <160> 6 <170> Patentln version 3.3 <210> 1

<211> 551 <212> PRT <213> avi an influenza virus <400>

1 Asp Gnlie Cs |lie @y Tyr Hs Ala Asn Asn Ser Thr

Gu dn Vval 15 10 15 Asp Thr lie Met Gu Lys Asn Val

BikervaucoFarimhiunizalicn sBlategids ndide ea@ap%ggaa%ghﬁw\i/r% %L,bg;gbggpsu,es
' € p ¢ . -

108 207, A8 U8 cbibes “dh V5 498 1R 4ninchem, ramyRopojsniating

MAPDrAPUEcRITiss AVO0I85E558) IPmonddenicitly st dally SdrminiSleesd imfhunogens

Asmbd/ahhdiiced & Usii‘? Rd$fdod B¥fis (ll‘BCE ok g$§stz ng g&ﬁgsﬁgﬁor by using

bgtAla AS{J Prg a Asn Asp Lel Cys~Tyr Pro

Kje AIHe 8Bl (H5 59998 G u G u Leu Lys His Leu Leu

Ser Arg lie Asn H's Phe Gu 100 105 110 Lys lie d@n

lie lie Pro Lys Ser Ser Trp Ser Asp His Gu Al a Ser

115 120 125 Ser Gy Val Ser Ser Ala Cys Pro Tyr Gn
MBLESSer Ser Phe Phe 130 135 140 Arg Asn Val Val

L , Thr li.e 145 .
Tlgdgfdilg\gmg |6e§a|_fr.h]gl§sA|rs-¥tSf%§f B@ﬁ@%@nﬁe@#aﬁ S ce.nJU@Sﬂn g:(t?r(}ggﬁe .Wlth
Ehg Lprisgﬂt Pygn Pé@u lt—ﬁq B) %@dgrp@oj,ﬂg)v\@/gr, thai thelse exdingpldaraze provided
P wayop illasteatiéh anf@ @ndChathind thefsig) shalild B¥ 'de&hBd a limitation upon the

overall scope of the invention.

EXAMPLE 1

Construction of a recombinant baculoviruses coding for and expressing HA H5 antigens

The recombinant baculovirus containing the H5 HA antigen was generated as follows: the
coding sequences of the H5 HA (SEQ ID NO:2) was chemically synthesized and
subcloned into the the transfer vector pVL1392 (BD Biosciences Pharmingen, San Diego,
CA). The H5 HA MutK+ (SEQ ID NO:4) was generated by using oligonucleotide primers
and the QuikChange® Site-Directed Mutagenesis Kit (Stratagene, La Jolla, CA) and
subcloned into the transfer vector pVL1392 (BD Biosciences Pharmingen, San Diego,
CA). The pVL1392 plasmids containing the genes coding for H5 HA antigen (SEQ ID
NO:2) and H5 HA Mutk+ (SEQ ID NO:4) were then co-transfected with DiamondBac®
(Sigma) baculovirus DNA into Sf9 insect cells (BD Biosciences Pharmingen) to generate
the recombinant baculovirus containing the genes H5 HA coding for SEQ ID NO:2 and H5
HA mutK+ coding for SEQ ID NO:4. The recombinant baculoviruses containing the genes
coding for H5 HA (SEQ ID NO:2) and H5 HA MutK+ (SEQ ID NO:4) were plaque-purified
and Master Seed Viruses (MSVs) were propagated on the SF9 cell line, aliquoted, and
stored at -70°C. Insect cells infected with H5 HA baculoviruses as described above to
generate MSV or Working Seed Viruses express H5 HA antigen (SEQ ID NO:2) and H5
HA MutkK+ (SEQ ID NO:4) antigen as detected by polyclonal serum or monoclonal
antibodies in an indirect fluorescent antibody assay or Western blot.
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@pd Ha YALNetK20eespesivalg) siipmer asksL ety SAS rtelly/ 8Prbeid Sciences,
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\‘F"{?:IO’ l\l‘ldiird]jeﬁ,'r @T)G\Wﬁre%één i}&?&ba égaté%} %r% foégydaly_/% an%wgh éﬁr{)ng 100rpm
Abing fhat ‘N‘% 3be flagg L@g(qugtr?,at PBi te aligw faBiayr figivy THe grude whole
GblhcBuye biritaiMag bAswovirly infdcledTSE+ G2i a3diGnhad4al glﬁgjre-réll{;)ernants of
@5&@'@%@%‘%@%”65@ Gn Ay Ser Gy Tyr Ala a As
Lys u 5385 Sser Thr Gn Lys Ala He Asp Ay
Val Thr Asn Lys Val Asn Ser He 370 375 380 H e Asp
Lys Met Asn Thr A n Phe Gu Ala Val Ay Arg Gu Phe

Asn 385 390 395 400Asn Leu Gu Arg Arg lie Gu Asn Leu
Asn Lys Lys Met Gu Asp GR¥AMBEEZ10 415 Phe Leu Asp

ValPrdpepatibirof BlydrmAséLtidal BormbdsitloRs! (Vh&dined !:orti% ingHA I Hntigens
420 425 430 Asn Gu Arg ’%r Leu Asp P?e |sn§§“p Ig'er
Asn Val Lys Asn Leu Tyr 435 440 445 Asp Lys Val Arg

Te=icraiewhela calt Y5 Aiéypratsin aatl dl5IHASMGke pratein Skpredsn ifiRgct cells by
BRRIARE-FAkd %’(Ere%]@n g?s'ténP W@reﬂé‘?ve'é@eﬁ. Eé’csuIo%ﬁse%s\ﬁerélsngcﬁvated in
%eupr%/e%cév%% 5(?11IL\J/I glglrized binary ethylenimine (BEI) (final concentration) between
about 32 and 39°C for 72 to 96 hours. After inactivation is completed a 0.3 M sodium
thiosulfate solution was added to a final concentration of 5mM to neutralize any residual
BEI. After neutralization various adjuvants were added and the following vaccine/
pharmaceutical compositions were generated.

VACCINES

Generic‘pro;i\uct( 1501
na,rjqe S

Antl gégi Crude whole-cell H5 HA protein expressed in insect cells by

a baculovirus-based expression system.

: Y .. | An experimental vaccine comprised of cultured insect cells
Formul";{xtlon. -+ | and supernatant expressing recombinant H5 HA. The
vaccine was adjuvanted with Emulsigen.

Generic product

name = - [°02
Antigen ' ~ Crude whole-cell H5 HA protein expressed in insect cells by
e g » : a baculovirus-based expression system.

el | An experimental vaccine comprised of cultured insect cells
fFornjﬁqllatlo(n * | and supernatant expressing recombinant H5 HA. The

vaccine was adjuvanted with Emulsigen-D.

27



465 470 475 480 Val Arg Asn Gy Thr Tyr Asp Tyr Pro
AGn Tyr Ser Gu Gu Ala Arg 485 490 495 Leu Lys Arg
W@ 7/44d ie Ser Ay Val Lys Leu Gu Ser |ie QGrgr/UR006/041989
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<211> 567 <212> PRT <213> duck influenza virus <400> 2
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\%}:@%Erdgg?tl 5030 15 Asp Gin He Cys He Gy Tyr Hs
' @J}g h(?}lﬁl?i e\?d-? I:r/al 20 25 30 Aspﬁ;grdér ey85
i 'NGA WIgg-caliddS H prokis exfliress&ll im idsot ddlieb
2%“3? EQ.L.y?:. ﬁsua\ cyigyirusjbasedsgxpression gystanmu Cys Asp Leu

U™

Fepni@atjorval Lyj $X8%ri'%?5‘tﬁbh’%9°iﬂél_9°fnpéselgelﬁC!Atugecj&s@cws

| N9 PUPareANt EXPressing ARGorEINaPbHT SIAgTher o
ﬁg \éaL ﬁ:lba gg""m&ﬂe&@n Trp Ser Tyr H
e Vat .y85 95 95— Gutys—Aa—Asn—Pro-Ala Asn Asp leu Cy
Popery produgt Ag,phe Asn 100 105 110 Asp Tyr Gu Gu
P#0eLys H s Leu Leu Ser Arg H e Asn I;Ils Ehe _(Elu £15
A20 125 TyS H €ridedWididodliE HA Qoleltexnttssain mcok oo : by
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S . 1AC_10CN
% "'%E’ n"7 O TYRAnEkperfdeftaPPIccing Combrisel OF citifed Hsacteals

, . .| and supernatant expressing recombinant H5 HA. The
e __ | vaccine was adjuvanted with Emulsigen-P.

Generic product

name - . :|90%
P Crude whole-cell H5 HA protein expressed in insect cells by
Antigen . .. = . -
- .- _|abaculovirus-based expression system.
F Qrm@Jl aﬁ on - R An experimental vaccine comprised of cultured insect cells

and supernatant expressing recombinant H5 HA. The
| vaccine was adjuvanted with Carbigen.

Generic product -

name ' 506
PTEA TE Crude whole-cell H5 HA protein expressed in insect celis by
Antigen, . , : ;
e a baculovirus-based expression system.
FblijIatign L An experimental vaccine comprised of cultured insect cells

and supernatant expressing recombinant H5 HA. The
| vaccine was adjuvanted with Emulsigen-75.

,Géneric ;ﬁrbdtj'ct 1

name - . 507

Antiaen | Crude whole-cell H5 HA protein expressed in insect cells by
g e 1 a baculovirus-based expression system.

,‘Fdi‘mﬁié\t‘i on ° | An experimental vaccine comprised of cultured insect cells

- | and supernatant expressing recombinant H5 HA. The
{ vaccine was adjuvanted with ISA 70.

1Generic product

name - 508
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G n 195 200 205 Asn Pro Thr Th
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[S; E"e:e I\Ih!a _“—_ﬁ:i ﬁsn gn Arg 210 215 220 Leu Val Prg
r
225 235235 340 oA R st et
Pr r ole- A g@ti xpragsetireindest
E‘kﬂ@“ 0 Asn é#s%&lg p%o%ﬁ%biﬁe’ée& sﬁf’ﬁsﬁm.G u_Ser
VALY experin] | $dcBinstompnéed AF aultiined insgst dellse
Fé)srg?“%ﬁﬁ \2/;? d d%@rr%tg AP résembihbat 15 BAMEDE Lys
Ser AU val Tkl hweadjudae?8ith 28Bisidem Cys Asn Thr
—ys—Cys—Gm T Pro et Gy Ala H e Asn Ser Ser 7qn_1
o Phe H's Asn lie His Pro Leu Thr [i
ggegnfmdmto llggo 305 310 315 320 Tyr Val Lys SerI IAgnG|
'3‘ P?g \éalln L% (gla;;w l?u‘vHLeu K/frg Asn_Ser 325-330-
335" Pro d uds whote-ce! Ayt Rrotgf sedJn INSge
Aﬁ#‘?ew a |ie Alalls3oa mlogi;(%—has@d éyp&a!sjiog ALh m?EQ Pre
T Gy NEh sxabrimeral GAGEINpr ised gf culired iRect
'?{l; 2"'%'%? Hi s S@ndAgper@tgnt@(gr;e i?'??gmdlgﬁt %Aﬁlﬁeﬁ%
Asp Lys G u 3pacgrewagadia@nt th sdeh-0.Y a Ala
Gy Val Thr Asn lys Val Ash—Ser—H-e-385390 395 200 H
ﬁﬁ%ﬁ H@Sgeil’ﬁ%zlghksg n Phe Gu Ala Val Gy Arg Gu
Lol Asn Lys L ErlfE e n“b k?;kgmu tiiﬁgé d?;g :ﬁgssgbu =
. al T ol e-ce u f e éh ihsagt
’g&f?e%% 42;8 I}th'fii” a%%@ul iBs-GhdbdleRprebgioh Saterleu Met
Formul ééion ~ " TRn experimental vaccine comprised of cultured insect cells
RN .| and supernatant expressing recombinant H5 HA. The
vaccine was adjuvanted with Polygen.

Generic product
name

511

Crude whole-cell H5 HA mutK+ protein expressed in insect

Ant!gen cells by a baculovirus-based expression system.
- i An experimental vaccine comprised of cultured insect cells
Forrz\lglatlon_ o and supernatant expressing recombinant H5 HA. The
: vaccine was adjuvanted with Emulsigen-P.
Eaeneric;_product 1512
name ,
Ah’ti‘:‘. en | Crude whole-cell 5 HA mutk+ protein expressed in insect
gen “| cells by a baculovirus-based expression system.

Formulation -

‘T An experimental vaccine comprised of cultured insect cells
and supernatant expressing recombinant H5 HA. The
vaccine was adjuvanted with Carbigen.

Geﬁé,ri& pfodudf )

Formulation ./

name 513
Anti on Crude whole-cell H5 HA mutk+ protein expressed in insect
. get cells by a baculovirus-based expression system.
An experimental vaccine comprised of cultured insect cells
binant H5 HA. The

and supernatant expressing recom
vaccine was adjuvanted with Emulsigen-75.
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Asn Gu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys
Asn Leu Tyr 450 455 460 Asp Lys Val Arg Leu G n Leu

woe@7ms4Asn Ala Lys Qu Leu Gy Asn 465 470 4ANGI/USMH06/041989
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Leu G n s Arg lie Cys lie 565 <210>
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)

40 45 Leu Gu Lys Thr H's Asn Gy Lys Leu Cys Asp Leu
Asp Ay Val Lys 50 55 60 Pro Leu lie Leu Arg Asp Cys
Ser Val Ala Gy Trp Leu Ley @3?_/ ésn 65 70 75 80 Pro
Met QIsAspGIu PhelleAsn ro Gu Trp Ser Tyr
lie Val 85 90vassingjien ¢fypwing|(pigpisegaipst@vian infldsmeaAsp Leu
Cys Tyr Pro Ay Asp Phe Asn 100 105 110 Asp Tyr Qu

' [ Hi s Phe Gu
d ull\h‘?ﬁd)dt)tsn('iks Leu Leu Ser Arg lie Asn

The purpose of this study was to determine the ability of experimental vaccines containing
a crude extract of recombinant H5 hemagglutinin (HA) antigen to induce hemagglutination

inhibition (HI) titers in swine. Various adjuvants were evaluated with the H5 HA antigens.

The HA H5 prototypes evaluated in this study contained antigen from either conventional
H5 HA or H5 HA Mutk+. Conventional H5 HA was derived from A/duck/China/E319-2/03,
whereas H5 HA MutK+ consists of conventional H5 HA which was engineered to contain
three specific amino acid changes at S120N, D150N, S223N and 328mutK+. It also
contains amino acid 94N. The particular amino acid changes in H5 HA Mut K+ result in a
HS HA that more closely resembles the HA of A/HK/213/03. The amino acid composition

of the H5 HA of A/HK/213/03 is currently thought to aid in antibody recognition of the H5
HA.

2. STUDY DESIGN:
Table 1. Study Overview.

Group | Number Vaccine Day 0 Day 21 Day 35
of Pigs | Prototype

1 5 501

2 5 502

3 5 503

4 5 504

5 5 505 Bleed and Bleed and

6 5 506 Vaccinate Vaccinate

7 5 507 Intramuscularly Intramuscularly | Bleed and
8 5 508 (brachiocephalic | (brachiocephalic | Terminate
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3. VACCINES

Vaccines 501 to 514 as described in EXAMPLE 2 were used for the pig vaccination study.

4. HEMAGGLUTININ INHIBITION ASSAY

Swine were vaccinated with the H5 HA-containing prototypes on Days 0 and 21. Swine
sera were collected for evaluation by hemagglutination inhibition (Hl) assay on Days 0, 21,
35. The HI assay was performed to detect the presence of HA-specific antibodies. A
heterologous H5N1 virus, Alchicken/Mexico/232/94, was used at a concentration of four
hemagglutinating units [4 HA units] in the Hi assay. In U-bottomed microtiter plates serial
PBS were subsequently mixed with equal volumes (25 i)
Chicken red blood

two-fold serum dilutions in
containing 4 HA units of virus, and incubated at 37°C for one hour.
cells, at a concentration of 0.5% in PBS, were added to the serum-virus containing wells
and incubated for 40 min at room temperature. The HI titers were determined as

reciprocals of the highest serum dilutions in which inhibition of hemagglutination was

observed.
5. RESULTS

HI test used the Mexican government official H5N1 antigen (A/chicken/Mexico/232/94) [4

HA Units] Vaccination regimen of 1 x 1 mL on Days 0 and 21.
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BIV H5 (derived from Influenza A virus (A/duck/ChinalE319-2/03(H5N1 »
BIV H5 K+ (mutated BIV H5 to include S120N, D155N, S223N, and added 328K+)

The results demonstrate that most of the vaccine compostions elicit an immune response
in the vaccinated pigs. In particular, most of the vaccine compositions result in a
seroconversion, which means most of the vaccinated pigs developed specific antibodies
against the avian influenza virus used in the H! assay. Altogether, the results clearly and
undoubtedly prove that the claimed inventive idea works very well. The risk of pendamic
infection of pigs (animal of a second species), with avian influenza virus (pathogen of a
first species) can dramatically be reduced by the vaccination of pigs with a relevant
antigen of avian influenza virus. This has been clearly demonstrated. Moreover, by this
vaccination concept, the transmission and adaption of avian influenza virus to mammals,
including human beings is dramatically reduced. Pigs are one of the most important
reservoirs for avian pathogens, including avian influenza virus. If the virus replication in
pigs and therefore the risk of adaption of avian influenza to pigs is dramatically reduced
and controlled, the risk for any adaption of avian influenza virus to human beings is also
dramaitaclly reduced. In case, where the administration of antigen results in lower Hi titer,
which means titer lower than 30, further boosts with antigen will be required to further
improve the HI ftiter and to enhance the immune protection in the vaccinated pigs.
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3. The method according to claim 2 characterized in that the second species is an
mammal.

4. The method according to claim 1, characterized in that the antigen is a microorganism
or an antigenic part of said microorganism.

5. The method according to claim 4 characterized in that the microorganism is a virus.

6. The method according to claim 5, characterized in that the virus is the avian influenza
virus.

7. The method according to claim 6, characterized in that the pathogen is the avian
influenza virus is of subtype H1, H3, H5, H7, H9 or a combination thereof.

8. The method according to claim 1, characterized in that the antigen is a recombinant
antigen.

9. The method according to claim 8, characterized in that the recombinant antigen is
produced by a recombinant baculovirus.

10. The method according to claim 9, characterized in that the recombinant baculovirus
expresses H1, H3, H5, H7 and/or H9 antigen of the avian influenza virus.
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Ser Gu Leu Gu 260 <210> 6 <211> 290 <212> PRT <213>
Higke inafHod @Besdin tousain40 Ochatac@rigedSa thakthe firslSPREES igppitry.-
Lys Thr Val Leu Leu Leu Ala H e Val Ser 15 10 15 Leu

Val Lys Ser Asp G n He s He d
& MhSemethod according to claim 1 , characterized ln t at'_{lhe secondAésp%cles is an

mammal other than human.

14. The method according to claim 11, characterized in that the antigen is a

microorganism or an antigenic part of said microorganism.
15. The method according to claim 14, characterized in that the microorganism is a virus.

16. The method according to claim 15, characterized in that the virus is the avian

influenza virus.

17. The method according to claim 16, characterized in that the pathogen is the avian
influenza virus is of subtype H1, H3, H5, H7, H9 or a combination thereof.

18. The method according to claim 11, characterized in that the antigen is a recombinant

antigen.

19. The method according to claim 18, characterized in that the recombinant antigen is

produced by a recombinant baculovirus.

20. The method according to claim 19, characterized in that the recombinant baculovirus

expresses H1, H3, H5, H7 and/or H9 antigen of the avian influenza virus.
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20 25 30 Thr u Gn Val Asp Thr He Met Qu Lys Asn
Val Thr Val Thr His 35 40 45 Ala G n Asp He Leu Gu
WO y®7/054dd s Asn Gy Lys Leu Cys Asp Leu 50 55rGDUSMP6/041989
Gy Val Lys Pro Leu He Leu Arg Asp Cys Ser Val Ala
Gy Trp 65 70 75 80 Leu Leu Gy Asn Pro Met Cys Asp
Gu Phe He Asn Val Pro Gu Trp 85 90 95 Ser Tyr He
Val Gu Lys Ala Asn Pro Ala Asn Asp Leu Cys Tyr Pro

100A Kdhdd 16} b Yord¥e SR

s Lol te s;xﬂ g'cﬁt@ iRt feodhbingtoll ppfilbeft ethogen of
Ly s2HPEM &L’if st ppediepand B Rathggen gk an ppimatet a Aggend 3oecies in an
135arimeiHvber@inua pheamSesuti&e torfbasitiva kcorhpri sn@eén Mt e@fsthé? b&hogen

ESILO@QIIQ ﬁn?’al ??Ehejl:tdrgt %p%gle%%gu%gio ofﬁ‘{? ?mf{.}mﬁago %f5th§-f58|mal of the

1755epgpd meslewgamastéhe_ga;thqgeg ofgbe affipal gidine fhstrspties. Asn
Gn Gu Asp Leu 180 185 190 Leu Val Leu Trp Gy lie

Sy S 8 a Ala Qu Gn Thr 195 200 205
y I'L %9 a&cg{dl ﬁo pfaﬁn '?ﬂr chﬂ.tﬁrctq‘ggﬁd lin éhagdhe gEminigration of said
Thrarﬁgen st Qhe dsbluid ok e abséncelon thY @ pleuctida bf EJtI‘?ogen of the

AR Beted i e i 1 Lo
Lys Pro Asn 245 250 255 Asp Ala lie Asn Phe G u Ser

ASITHd Met%@a&ﬁﬁjlﬁd ® cﬂlrﬁ ZPr&agci‘ér/}—é’cf in %@9 tlfe%stﬁ%&o’%@ls an avian
Tyr. Lys |ie Val

Ser|n e{]zaz\ﬂglszage I% Q/{ﬂ pa@qge@g@a mammallan influenza virus.

24.The method according to claim 23, characterized in that the pharmaceutical

composition comprises an antigen of avian influenza virus H1, H3, H5, H7, H9, or a
combination thereof.
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