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WD 2008/ 043561 PCT/ EP2007/008852 1 Influenza Targets
Description The present invention relates to a

w@b@smedseut i cal conposition conprising an i nhP@I/EP200T608852

influenza virus replication. In particular, the
present invention 5 relates o a pharnaceutica
conposition conprising a nodul ator of a kinase or/and
a ki nase bindi ng pol ypeptide for the prevention or/and

treatment of influenzafybHeh Targetde present
i nventi on concerns a screening nethod fo

identification of a nodul ator of a ki nase or/and a

ki nase bi ndi ng pol ypepti . h nodul ator is
suitable for prevention g??%"éﬂk’?'eat ment of influenza.

Yet 10 anot her aspect is a screeni ng met hod for
identification of new targets for ¢ ? E_kpventlon
&R

The RRassnt hryeption falatesia adharpacewiea) osftipn, cIRPESing an
|ﬁﬁ]8|(§6nhro?q ﬁtﬁ‘éﬁl& 'vﬂﬁé“ﬁﬂn@a@@ﬁ‘ Ff“g‘értufd?&rr ethbsp?éhéi‘ﬁ Uh@ention
ke avai

nee evel op an aStI ng
relates to aephrmpceuticalGzompasgitiah @emprising asn@dulmw of a kinase

06 e bindlha PG BRI Rotlel SR rpgyment of

iffeenzac Wurtheg, bhe pre$énteinventiomdomcems ar screenitgy méthod for

qiicationdt aaoakialor af AINRAPS PR AERg? biiiag Poypeptide

winél mddHat éﬁ?% %ﬁ[tQSleaf 'pea@YerﬂﬁfnC@ﬂéﬁ&@reaimaﬁﬁbf mﬂuenza Yet
SIm

m ddl e- aged peopl e andem c coul
aratherdaspedt ke alsgraeningirneiod fw identifigatiem oénevm@rgets for the

ArRvatosh EMelaRbE Rl ldatoiehy A iMiener e trom

person to person. The probability of a human pandem c
oS B T S B A B e oot
deRBRSY hARd %E@Ia%anétsleuésmaly eHeBiiFs Ur@ds.qh GéFFﬁaH?tdléne the

a highly pathogenic hurman 1 nfl uenza-reconbi nan
aémagegcurrmcm@f m@naaana'«@@sd)etweenes 0agrane 20 H00 deaths a

VREPROYI B! Reort REEARYAlyeITThE'EUEATS BB BALEAZ poHiRbmics

CcCl
amé apiecxalbyaﬂeadedlgihe (firstibigripandesc, i tnlel bo-tcaﬂed dSpaaish Flu”,

BT ARt AD] oL NG < Ihgbey JEReS BT 9! Sy Feliding a high

p’éﬁ@érﬁé?e%’f ﬁ@SItI‘P} rrg\lﬂdnlrgfaéijedeb&%k' VR sihfBApRindeRsic could be
i C it
2he H5N1 lnﬂugnza virus, which at the moment replicates mainly

caused by
in birds, if acquired mutations enable the virus to be transmitted from person
to person. The probability of a human pandemic has recently grown more
acute with the spreading of bird flu (H5N1) worldwide and the infection of
domestic animals. It is only a question of time until a highly pathogenic
human influenza-recombinant emerges. The methods available at the
moment for prophylaxis or therapy of an influenza infection, such as
vaccination with viral surface proteins or the use of antiviral drugs
(neuraminidase inhibitors or ion channel blockers), have various
disadvantages. Already at this early stage resistance is appearing against
one of our most effective preparations (Tamiflu), which may make it

unsuitable to contain a pandemic. A central problem in the use of vaccines
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unsuitable to contain a pandemc. A central problemin

the use of vacci nes WO 2008/ 043561 PCT/ EP2007/ 008852
WQ2@ad43pugs agai nst i nfluenza is the vari abi | PE/ER$007/008852

the pathogen. Up to now the devel opnent of effective

vacci nes has required accurale prediction of the

pat hogen variant. Drugs directed agai nst viral

mﬂrg%rﬁg?auﬁémmﬂaeh@& s trfeseanémmyrofetﬁé thd@éﬁfﬂsp to now the
because mut ati ons of the pathogen. An area

developraentafl effeptive vageinpednas required @sauraln MGdIQiloﬁon the
Ao voAEAL (RR\AES st il cBiRfnghh Yafabiy tose

their leffeativenaesscdherause dfenatatiens of tleppathamigenwi t hi n t he

host. The knowl edge of such cellular factors that are
essential for viral replication 10 but dispensable (at

Areaa%éat@ﬂme%rrem Mhlﬁﬁfhéﬁlf@@évé@qltﬂ’e|aﬁ%t’bﬁ tpeo now is the
devel opnent of novel drugs. Rough estinmates predict

igertificagion gén@rﬁlqah target IsiuetHrgenithetheghinest seell. Viruses are
q%?}%ﬁtehf‘bnfcfg%a\f alllgg}‘ b?ét@lrﬁt%ﬁ%é’%bleqo Fe{b?n%ﬁte Jvﬂ?{?n file host.

ar e
Trhee hmwladlgg difosuctfheelldiammtmsgbat are ebsﬁmtialtfonmrarf replication

th d, th duct 15 t
i BirofRacie N+ Jepst APETRESAEPAAST RUMADS Coidicleaf to the
develgbreembbe nbhe) ddqulmmﬂbs%aeesngvécﬂenabam 800%enes in

antiviral drugs in shortest tine [ nhibition o
the @H“@%’h@%@@@d&h@h@fﬁl Etﬁssvtéalcf@ﬁwrah@uﬂwéau@mém these, 10%

| t AR,
a I%I Vi rlgﬁsfj rugs ngsrsdtmé g)%hé?%g}e%éﬁf A ﬁ Eb%é@y g6 the
ruman arganispr trﬂnbltlongnmﬂ themey gpnes eams theirhprrmdlubts 2®h|ch in
often c r,us rranl ul at

| ked b
cBBHesT Lo Kok PredSre, chsbart Rithelr SLREB, viufd shable the
develdpressinbf lan‘r‘léw g@netart:dw oY igitivirals R RN thhaeérﬁmbst time.
for. . genes involved in influenza virus replicatio

InbBitiodr OBE}J@fétgqr@ praduciesonld oyerceme e fdﬁvelopment of viral
e'ggﬁ?é'%h t5 RaPlar8O0H R 95? &h sﬁH&hth%HeraI' Brl} Aryongst

ntext of the resent ention,
d’dmemglemeh:ﬁamllnesrklmse&)thabfarpampoctahareg;datmy qurotelms within the
ses or/

3 %Lf's‘é‘?ftefra@ga?'ﬁegﬂﬁvtvarwssa I8 mBRofate RPUSHATtyiqrLef the host

ceftpl i cati on.

It is the object of the present invention to provide a screening method for
genes involved in influenza virus replication. Another object is a screening

method for identification of modulators of such genes.

In the context of the present invention, it was surprisingly found that
inhibition of particular genes or the modulation of kinases or/and kinase
binding polypeptides leads to reduction of influenza virus replication.

Table 1a, 1b and 4 describe targets for the prevention, alleviation or/and

treatment of an influenza virus infection.
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Table 1 a, |Ib and 4 describe targets for the
prevention, alleviation or/and treatnent of an
w0 ndoBieIseR virus infection. WO 2008/ 043561 PCT/EP2007/008852
PCT/ EP2007/ 008852 3 Exanpl es of genes which upon
downr egul ati on increase the Bnfluenza virus
replication are described in Table la. Thus, by

ExX2ph 5188 i 0T hehed WRARhOGp &Y dewhreg@htion tncrebsé hRS anmigstes virus
or/and gene products,_the influenza virus replication

reRlicasionr @@@@%pnt@daﬂamléswafﬂ@@n by ingreagingoexpression or/and

\81?}' Cawﬂ%gné QBHQ es?ﬁﬁg{ang ré Qé%#gnﬁ% glléaza _Pnrus rels)llcatlon

Mbeee&duuydexpres& on or/and activity of these genes
or/and gene products, the influenza virus replication
can be reduced. 10 Subject of the present invention is

Examsplas oF 'gepidisn\OhieR tuph GQWﬁfédwatldil'l Hé@r"e%% tﬁénﬁﬂ&énza virus
rel ated to influenza virus infection, b @prtlcu ar
y

renlicationzare Qescw@adelpﬂ%@leﬂéhancié ThRUS, reasieg expression
o?@n?f%}p g‘%ghtﬂgs é’r&%é:n;?g{‘jér?]fg gaﬁ?t@%‘&u %{, the  influenza virus

replicationncareberéduceds ki nase bi ndi ng polypeptlde,
conprising the steps (a) providing a kinase or/and a
ki nase bi ndi ng pol ypeptide, (b) contacting a conpound

SN.IHébtt be theneﬁ@sém/ mivéndok| @aﬂmsbidmgdﬂéemﬁ? method covering
C{J ypeptlde of (a), (c) determni r%gthe activity of

iiferent aepecis related: e idluesnza Virusdi ctiqfy| ippegyticular ipliyenza

conpound whi ch nodul ates the activity of
vtﬁ%lger&f)'r'}%%@ or/and t he ki nase bindi ng pol ypeptide. 25

The screening nethod of the present invention may

T 38 L )i BB 3850 RG EAL8ef fr iapotgaton
df e cofpduhbies siRibis fdmaiddumtin bha lasade’ bkMnard Xitthse binding
p%)l()Ppre%Stlsc’jleogor?'\fpn&ng the steps
(a) providing a kinase or/and a kinase binding polypeptide,
(b) contacting a compound with the kinase or/and a kinase binding
polypeptide of (a),
(c) determining the activity of the kinase or/and the kinase binding
polypeptide,
(d) selecting a compound which modulates the activity of the kinase
or/and the kinase binding polypeptide.

The screening method of the present invention may comprise a cellular
screening assay or/and a molecular screening assay. A cellular screening
assay includes the determination of the activity or/and expression of a
kinase or/and of a kinase binding polypeptide in a cell or/and in a non human
organism. A molecular screening assay includes determination of the activity
of an isolated kinase or/and of an isolated kinase binding polypeptide.

The screening assay in the screening method of the present invention may
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ki nase or/and of a ki nase bindi ng pol ypeptide in a
cell or/and in a non human 30 organism A nol ecul ar

W@ ersowisny assay i ncludes determ nation of thePEEP20T/§08852

of an isolated kinase or/and of an isolated kinase
bi ndi ng pol ypeptide. The scréening assay in the
screeni ng nethod of the present invention my WO
bROPSHOHRES In TVd/ FrRHOIN iP8852 4 Dbe performed in vivo
or/and in vitro. In the screening nethod of the
present invention the kinase or/and the kinase
[ b a
17 SRR afietide BRI PRERHL HiverkBphe Mt briand the

kumasmbnndmg pblgpeptide aray Ips cprevnuledrlnrmi lyplabed flerm. “Isolated” in
éso at.i cedur e on skill ed

8 eSipRD R RE Pibsant GventPhofoiBa, i ihis BT ql Polypeptide
issiatien ?ﬁo&édlﬂ%ekﬁb\nﬁlwga qséry@fmkm@a ini thel aﬂeqsolated form” or

essenti al y pure or crude prepar ations or formnul ati ons
“isolatgd wm @vangdisolatad s kinssediigdipsl yasdyrentide” 1@ncludes

é%ehﬁgllf FGudELe ar%ftl hE S PifiG tldr@V@mHeoﬂrnaQ or/and
& trlﬁe 'Haae nEP y

I'nase I'ng polypeptide
kimase blmdlrtg/palypebiidenr/and a non- human organi sm
capabl e of expressing the kinase or/and the kinase
bi nding pol ypeptide. 15 In yet another aspect the

|6 Cthee Bére@niR) hosthb8 of #1f¢ ettt IRenasnf #he kinase or/and the
i dentification of a kinase nodul ator suitable for

kinaseehinding PelvReptidei mAY di Brevided bxtansell affantha non-human
drgghﬂéﬁ{u@aﬁﬁﬂl 2 ?f xﬁ ds‘?rgg non”ﬁ[ﬂa%b”%r}a?\%. ?ﬁ@pﬁn%%ebinding

provi umen organi sm capa
mmyﬂnphdg 20 infected with an influenza virus and
capabl e of expressing a kinase or/and a kinase
bi ndi ng pol ypeptide, (lIl)contacting the cell or/and

i hpetobBBINe? Mashedt ! the\’\/'sbfée@i’hq nﬁémzas Y fs'éﬁeerﬂﬁgl Metihbd for
a conmpaound known to be capab nodul ati ng

'@Sdﬁrﬁ@ég% ©f & kigage éﬁ@q’WﬁW Sémtap‘eefQEIpfﬁﬁ‘é@W aﬁi’éV@'ﬁas@ /and
RO S RRER 8 ol bh SR e e oo o

(1) providing a cell or/and a non- human organism capable of being
infected with an influenza virus and capable of expressing a kinase
or/and a kinase binding polypeptide,

(INcontacting the cell or/and the organism of (I) with an influenza virus
and with a compound known to be capable of modulating the
expression or/and activity of the kinase or/and kinase binding
polypeptide,

(Ilhdetermining the amount of influenza virus produced by the cell or/and
the organism, and

(IV)selecting a compound which reduces the amount of the influenza

virus produced by the cell or/and the organism.

In a further aspect the screening method is a screening method for
identification of compound suitable for the prevention, alleviation or/and

treatment of an influenza virus infection, comprising the steps
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the organism and (1V)selecting a conmpound which
reduces the anount of the influenza virus produced by

w0 b@soedsbl or / and the organism 30 In a furtherPE@EBPRNT/008852

the screening nethod is a screening nethod for
identification of conpound s&itable for the
prevention, alleviation or/and treatnent of an

influ oVidin ai gdfliesildritna neAfirhah BegamisnséRisbld\Of beln
2008/ SQE%M P"g'/ EP2007/ 008852 5 (A)w%row ding a cel g

or/and dnfasted uﬂtararbw@aﬁnéwwﬁ@Bﬂecambtﬁ;pﬁgxpreﬁs@gt%gene
W th an

gene, - e eiE 2 Q¥hE WhiaRE A RPARECO e € RRp BRI
capabl e mbdulaﬁdglaitnnﬂgeaza vinas uepimtmn,r us repl icati on

5 (B nt ctln the cell /and t he or of. CA

o, (D) R G S B S SR WA i bpza
be capammsoénmwaaébmgouhb%newm @é‘péﬁlé%ﬂnodulatlng
activity of the gene of (A) or/and the gene product

t her eof ,thecppseesien er/agdiacdivivef the aene ﬁf (/&)ewiandth@gene

pr oduce 10 or/and the organism and
(D) sel egq'{aﬁakgﬁ]ceggéﬁbund whi ch reduces the anount of

t he i (€)detemaining thesamoadtiotflognzé eiroe produdeahbly theecell
or gani sm ene of s preferably selected from
Tabl e 14f /airgfgﬁdor@anfsdﬁﬂ%?i 15 preferred enbodi nents
from gDpseéctintea E@Hpﬁﬁmﬂf\vhlbh Beaicds the\arsigupt bPhe influenza

(A) and (B) may ‘activation” or "inhibition", in

parti cul \Afus' mr@ﬁusﬁd ibyrthe cef| o/angrthreirgaBiseet , he
screening nethod is a screening nethod for

identification of a conpound suitable for prevention,

Tael gehatcbfoﬂ\)ois/ preferadly seleated:fromofTabie i1, | 1R rerad ¥ rimsmore

e Mg Ranar ek o aplas PA (8 prods giligtion" i

(K) BRE¢BY MaANHe aa&Stim&ﬂ“ b Melhibatid®! wossticder "lhhit)ltuon"

contacting a conmpound with the cel I ‘or/and the
organismof (i), (iii) determ ning the anmount or/and

IhNg RirHet b¥p&t, KhBASEreRMiR dndtHd'3S€a screening method for
identification of a compound suitable for prevention, alleviation or/and
treatment of an influenza virus infection, comprising the steps
(i) providing a cell or/and a non-human organism capable of expressing
a kinase or/and a kinase binding polypeptide,
(i) contacting a compound with the cell or/and the organism of (i),
(iii) determining the amount or/and the activity of kinase or/and a kinase
binding polypeptide, and
(iv) selecting a compound which modulates the amount or/and the
activity of the kinase or/and the kinase binding polypeptide.

In a further aspect, the screening method is a screening method for
identification of a compound suitable for prevention, alleviation or/and
treatment of an influenza virus infection, comprising the steps
i. providing a cell orf/and a non-human organism capable of
expressing a gene, wherein the gene or/and gene product thereof
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25 bi ndi ng pol ypeptide, and (iv) selecting a conpound
whi ch nodul ates the anobunt or/and the activity of the

wWhwasesser / and the ki nase bi ndi ng pol ypepti de. PCHER2007/008852

further aspect, the screening nethod is a screening
method for 30 identificatiof of a conpound suitable
for prevention, alleviation or/and treatment of an

i nf | uenzg agpal b%%ehléﬁuﬂg &Pmﬂbéﬁté‘%rbé‘?eﬁlkﬁﬁén'

providing a ce or/and a non-human or gani sm capabl e
of enprmﬂa@wga gompourtsbwith the ell gg/aad dhe grgarjsmeof i.,

pr oduct P / 7 5
apabic AREHERIAY TS gt Rhar e Sty O eraduct o the
i contg@-ﬁe _og(.)aamirpound with the cell or/and the
22??3:@;2%&@@@' 5P ERALNAoN iR AASR e FMoyRl sland the
l e dul at th t
se ﬁéﬂﬂgcc?lt@@ggﬁgrwoﬁgém jmodul at es e anoun

or/andt of t gene product of i. The
gene of (i) is preferably selected fromtable 1A, 1B

r.e ef ' fLm A

i oe) B RS aBIGEEY) SHGRIEP HHAF e IRTLAL SR oL more
preferfsd emﬁddw&éh&rfromroné Ohiihbi Tébwé AA, ﬂchatrtll Bibdulation” in i.

inhibition". In yet another aspect o‘ t,h iesent

anglib fpayhe @HBV%t@*bé?fl 'Wﬁ?'ﬁ partigulagcy 'A8 -net hod

for identification of genes suitable as targets for

the prevention, alleviation or/and prevention of an
Inryetuanctheriaspect of &he ipsesentlipventin,i thiengcreraing gghod is a

shpeinG. ik of SnficlR, B 'daie”Shidpif a5 B8 for the

predentomr afléviation gdand fr2ventior asft anglrtﬂmenzal Viros /iafettion,
t he organlsmof (1) with an influenza virus, (3)
GRIBRMSNG 1 SIRPSexpr essi on or/and activity of the gene

and4 )ZBEdedlﬁng BEN GrldiR anPa¥gedic nBhlaNEA atimas capable of
pro uce he cell or/and the organism and (4)

sel ect ex@eaS@gn particallarkpears Po undeve%nae%sémg @iggneyf
A d t %r}]tggﬁﬁé F]eeeg%/rltl) aﬁ%ﬂ?ﬁ?h rg‘igl/vﬂh% WAtiBnza virus,

(3) modulating the expression or/and actlwty of the gene and
determining the amount of influenza virus produced by the cell
or/and the organism, and

(4) selecting a gene the expression or/and activity of which is positively
or negatively correlatéd with reduction of the amount of the influenza
virus produced by the cell or/and the organism.

The at least one kinase or/and kinase binding polypeptide employed in the
screening method of the present invention is preferably encoded by a nucleic
acid or/and gene selected from Table 1A and Table 1B. Nucleic acids
comprising at least one sequence of Tables 1a, 1b, 2 or/and 4 and fragments
thereof may be employed in the screening method of the present invention.

In the context of the present invention, a "target" includes a nucleotide
sequence in a gene or/and a genome, a nucleic acid, or/and a polypeptide
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virus produced by the cell or/and the organism 25 The

at | east one kinase or/and ki nase binding pol ypeptide
wenpBoydsel i n t he screening nethod of the presROI/EP2007/008852

invention is preferably encoded by a nucleic acid

or/and gene selected from TaBl e 1A and Table 1B

Nucl ei ¢ acids conprising at | east one sequence of

wriéh %Slnjdoﬁ'ed]m beg@laﬂbﬁ%?%ffue’l‘ﬁ@ \flﬁﬁ.%%ﬂééh&plnt a008Ptell. The

may enpl oyed 'n the screening nmethod of the present

tarrgeérmaxorbe diractiyher dodirestly isvolved Ipr@g@mthmoémﬂmzaawrus

R, SR, RPN S0Rap By 1846cidh By 3angs vins
réplictiod eidetly BENvAtG206ftheA8kfz2 or Byubhibitionsofi the dhrged.
in regulation of influenza virus replication in a host

cell. The target may be directly or indirectly
E b8 dof ﬂarb%%“a?é'éh‘hé%f anBf b&#@RT &eyueHee of genes, such as
replication. “I'n parttcular, a target is suitable flor

regdlatonyoseqiferioes| Joeztermi ‘target’r alspiineludea a GeﬂﬁenrOdyct such
C t e n
qas T ir‘ngﬁ ﬁ@#e@@'g’t gr\;lgét Eﬁgjﬁeh%?oys[)% Igfepar | aIa protein
arpdedcsy the gmges gemc Preferr&&gehetpmﬁuetscwfealdﬁﬁget'@'&he are
m "t e f uct S C
saetes Tl mRA S PoliRRRlIde ANt RreBmishahedtet hyathe target

%r(ea%eanﬁj’s?‘p?éf@rre@lr@éﬁj@grcﬁﬁdt "‘é?at;%lﬁ%ptﬂ)%n& Eroteln encoded

eferred gene products of a target gene are

meltbetatget @aneRNA, taygey prigteine s )a diargglr pobipepdide may be

t ne The nost preferred gene
odu gaggnAIQ%Faregt? or protein encoded by the

target gene A target protei n or a target pol ypeptide

" ttransl ati onal | ed ot.. 15."
Bheriogl of aens 28 MBedTerBnkuiRe RMAS ingarisyiar MRNA,
tRNA, | RN AY, arwwpepﬂd@%r/aﬁ&%mtén eabwe@by%.@;;éaad a

protein encoded by sal gene. In the contéxt of the
present invention, "activity" of the gene or/and gene

I BLBSRE 58 crEBRCBblSH “d5R7. 3 M0 ogne, prigpg cene
produet tiyclodes hteagscréption, atnainsjatien, p podtirans|ationad cirodification,
rggglélgﬁgggq%ég :ﬂ%%}s&y 0*‘ h%agepgl;orﬁandgcjjer\ll\cg1 p(r:cpductg‘?ﬂe amwlty may
be modulated by ligand binding, which ligand may be an activator or
inhibitor.

A further subject of the present invention is a pharmaceutical composition
comprising at least one inhibitor of influenza virus replication optionally
together with pharmaceutically acceptable carriers, adjuvants, diluents
or/and additives, for the prevention, alleviation or/and treatment of an
influenza virus infection.

Yet another subject of the present invention is a pharmaceutical composition
comprising at least one modulator of a kinase or/and at least one modulator
of a kinase binding polypeptide optionally together with pharmaceutically
acceptable carriers, adjuvants, diluents or/and additives, for the prevention,
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A further subject of the present invention is a
phar maceuti cal conposition 25 conprising at |east one

wo pdugloszser of influenza virus replication optiPOEEP3007/008852
together with pharmaceutically acceptable carriers,
adjuvants, diluents or/and 8dditives, for the
prevention, alleviation or/and treatnent of an
dll@fn'ati@ﬁ@/aWdrtHéath’férﬁ(Hf'a‘hﬂnﬂ@&wiée\tnn%‘ﬁﬁé@rorﬁUbJ ect of
the present invention is a pharmaceutical conposition
conprising at |east one nodul ator of a kinase or/and

n _ndiyn

s BN Ay ieRlifh mdl e S iuctizROA Sirus, infogtipp. The
infuerziaa Al wresamayebe, selelq:tedafmtbm mﬂUémiAs kusemwbolated so far
addi ti.ves, for the preventjon,

fﬁh‘ﬁ/ﬁéﬂ%‘b U?é@@a"gna‘?rﬂé{)lsé‘ﬂsf R B? '&H i ﬂé%t"l‘ﬂé‘lﬂnzéfA virus

'Hg@é?é&éderdSMSMNﬁCHHRQ I—T’ﬂQB' 'P-HN@”FHNS rMEN6, HIN7,
ection may be an influenza A virus infection. The

HH‘HQUHZHA A ZW%yHBN%bQé&éB?N? diZIN8f Hghi9z &30 1, H3NZ,
H3N§SQ§N4SPH N?%@‘PJ@EN@ 4'i\P|m ‘Nz’”]-li’ﬂi BaNEHATS HANG,

n par ‘ular e uénza Virus nay 'be
HBG‘N&CHQNQ]‘%NHHS‘NZ HﬁNBIZHSNB, IHBSNHJHMB H5NSS HEN1, HEN2,

15ha ol o TionE o2 we Bikho. B3, FoRG R p7e
H‘P‘N}é HN%H?W?N@MQN%N@NZ‘%S H@N@, HWHQ‘@NMQNa

HE N2
mi HARR3, HE1@N4 HHM@NWNmNSOMaem1OW,NM11NM11N3

S0, (. AROR, 0, 8 g oMy Wrone

HHIZNG,, HHANISS H‘IPENIN%15N$NE{15NBlBBd H1HEN3Madné Ipdtticularly, the
ipfiiaga Pikes Raskah FiERE, RIsDE4 .0 (he shidanygiyenza virus
islate FIBNA IThe Irhl@eﬁﬁa'ﬁu's%éés&lbéd Herdif rhhy E\\ienemployed in
Puerto Rico/8/34 or the Avian Influenza virus isolat

the Rereening mathed of the, prasenh invgasieni bed herein may be

enpl oyed in the screening nmethod of the present

i nvention. The inhibitor of influenza virus

Trhepihhihijbirauﬁ imﬂdeamﬂa vihes replichtion oramdl theemiodnlat@Oetrpioyed in
har maceutl I'rgg%qsltl ons o{ t he g sent i.nvention

P YR teuicel SOMBARPTRy gih et ForSe SRtecitOHs i, Sibferably

s@lé@:téi‘j Erofe tiSs grélgﬁ |c©h§|sﬁﬁg bfafaliéle tReds, SHifdlei@Sacid analogues
ri bozynes, es pepti des, and anti bodi es. The

ngrajlgsaflgpzymes peptldes polypeptldes ‘and antibodies. The modulator

as described herein may also be employed in the screening method of the

present invention.

The inhibitor of influenza virus replication or/and the modulator may also be
a compound having a molecular weight smaller than 1000 Dalton.

The pharmaceutical composition of the present invention may comprise at
least one inhibitor of influenza virus replication, wherein the at least one
inhibitor of influenza virus replication modulates the expression of a gene
selected from Table 1A, Table 1B, and Table 4, or/and a gene product
thereof. In particular, the at least one inhibitor of influenza virus replication



10

15

20

25

30

as described herein may al so be enployed in the
screeni ng nethod of the present invention. 25 The

WO pdvslo#zser of influenza virus replication or/ apdI/ER2907/008852
nodul ator may al so be a conpound havi ng a nol ecul ar
wei ght smaller than 1000 Dal 8on. The pharnaceutica
conposition of the present invention nay conprise at

mbi@tﬁé eRPRessiil 6f & Yenefsdidétbd g THHIE'I B 8Rd Tadlé 4ror/and
wherein the at |east one inhibitor of influenza virus

a @snec areductnibgnieel cor the alx|jpast onm ishibiogafeinfluenza virus
réSlkcfé‘fltoﬁdacftfggg%sTﬁH%%%Fsgﬁbéfea é%l e S ﬂa%té— Eljo?n ‘]”a & 4Ak/and

ene east
aogene pl'odudtcblnerebfl nfl uenza virus repl | cation WO
2008/ 043561 PCT/ EP2007/008852 9 inhibits the
expression of a gene selected from T Table 1 B and Tabl e

ﬂnéabhaﬂﬂacéuwebd@ﬁ@&yﬁén tdfe(héoéres@ht i@ndibn! @M%t cOMprise a

i nhi bitor of influenza virus eplication activates
nedulatgsrefsaikinass ofagdna r@@qhdato(écpffa dinasebbinding polypeptide,

e I . f
FASBErE S5k oiERTRSe onaReRR BRRAY bGpeptide is encoded
byoal muglede aoid a/dnhmgeaecsdemteld dromo Jialbdet dA arid a'ablenaBeSuch a

bi ndi ng, pal ypepti de, ein_.the at |eas I na
kmsgneglﬁwﬁaéﬁlaﬁﬁngﬁnﬁwqoa% HAeTRY i heq e, fatiiet of the
mod@hisigs. aci d or/ and gene sel ected from Tabl e 1A and

Table 1 B. Such a 10 ki nase or/and ki nase binding

pol ypepti de may thus be the target of the nodul ator.

j i . t .
T pHRPEBER SmASURT o 160 o4 nB8RGH ey compri a
leastaoneaatodidator .whibk iplear aetbator. Cldie pbapnaceuntmal cbhpdsition

gl}cea sresent i nyention E@' 91 %i one ..
oI 7§ LRSSt LYRSHICLi A BYPQPYPJ'SR |%%§|Q!b6§ cgPemprising
sel @yt & hudlestideabégudeed sERitted flonndradé 1A /el a fragment

or/and (b) a fragment which is at |east 70 %
pr ef ertBSrgofapr/pagst 80% nore preferably at |east 90%

i deft ) e

one@)g\cﬁ ?t/aﬁrg?ﬁﬂ;g/hg%ﬁ ff?eaéc%{tl vcgt/? ng'%gg'ra(r s%t %a%r ?6‘(106! more
gene preferably at Ieast 90% identical to the sequence of (a),

or/and at least one activator capable of activating expression or/and gene
product activity of a gene comprising sequence (a) or/and (b).

The pharmaceutical composition of the present invention may comprise at
least one modulator which is an inhibitor. Suitable inhibitors are RNA
molecules capable of RNA interference. The pharmaceutical composition of
the present invention may comprise at least one inhibitor comprising
(a) a nucleotide sequence selected from Table 1B and 4 or/and a
fragment thereof, or
(b) a sequence which is at least 70 %, preferably at least 80%, more
preferably at least 90% identical to the sequence of (a),
or/and at least one inhibitor capable of inhibiting expression or/and gene
product activity of a gene comprising sequence (a) or/and (b).
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product activity of a gene conprising sequence (a)

or/and (b). The pharmaceutical conposition of the
WQe@so#s6i nventi on may conprise at | east one POHEP20TN0SSS2

which is an inhibitor. Suitable inhibitors are RNA 25

nol ecul es capabl e of RNA i nt¥ ference. The

pharmaceutical conposition of the present invention

THY a&RVE6) 6Fard tt‘l@ﬁﬁﬁblﬁﬂeaé 86seHbeRf hér‘é"FPfﬁaé) ago(ﬁa efhployed
nucl eoti de sequence selected from Table 1

intheaseregning methads ofibedquesentrinyentian.sequence vvh| chis

at least 70 % preferably at |least 80% nore 30
preferably at |east 90% i dentical to the sequence of

The) , plearnsaceudical eesrhpositionntfbither peegeaitl énwdntion preferably

COMRERES B IR i ieista Toa husieis S Ispmiises a nudeotide
<8008 3553cRHTHiRF O QRRESACod Cofl MRAé  2VBhAT TEBIADH! and

tor as described herein may al so enpl oyed
fragmends $hereohi firgferabhb dke olicieirapdds Auon\lZmMu on. The
phar maceuti cal conposition of the present invention
preferably 5 conprises a nucleic acid, wherein the
Imugmbre areféreanpmisaiimentutiec phateacestipat neempesition esf the
fromthe se uences of Table 2 and Table 4 and
PreSEIHAMYENtONGAUBPIISES of er abl y, the nucleic acid is RNA

or (PNAn RIS &I® TP PSSt mqme‘ﬁéﬁ‘éncé he
pharmaceutical conposition of the 10 present

i n(éhta precessairafdbe RNA raelemlﬁ (Mopeende capabl e of RNA

(0 PR Fraleqé bl BN TNA YRl BEITS DR LT Brecursor

nol eCL(h)e (i) or/and the precursor (ii). 15 RNA
nol ecul es capable of RNA interference are described in
WO 02/ 44321 which is included herein by reference.

RN& r%iécﬂ@se&éﬂa%l%f tWA mﬁtéﬁémndwéh%%éwnb’wlnm/@ 02/44321

doubl e- stranded RNA nol ecul e, preferably a
M@@lbl%mgtud@ddaare;nhmefﬁfeegw e with or without a

si ngl e-stranded overhang al one at one end or at both
ends. The RNA

The RNA molecule of the present invention may be a double-stranded RNA

molecule, preferably a double-stranded siRNA molecule with or without a
single-stranded overhang alone at one end or at both ends. The RNA
molecule may comprise at least one nucleotide analogue or/and
deoxyribonucleotide.

The DNA molecule as employed in the present invention may be a vector.

The nucleic acid employed in the present invention may be an antisense
nucleic acid or a DNA encoding the antisense nucleic acid.

The nucleic acid or/and nucleic acid fragment employed in the present
invention may have a length of at least 15, preferably at least 17, more
preferably at least 19, most preferably at least 21 nucleotides. The nucleic
acid or/and the nucleic acid fragment may have a length of at the maximum
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nol ecul e may conprise at | east one nucl eoti de anal ogue

or/and deoxyribonucl eotide. 25 The DNA nol ecul e as
wenpBoydsel i n t he present invention nay be a veRCDEP2007/008852

The nucleic acid enployed in the present invention may

be an antisense nucleic acid or a DNA encodi ng the

anti sense nucleic acid. 30 The nucleic acid or/and

29IChiifsrabhy @t fthég‘ﬁﬁmm@rﬁptpy%rbn idférablye g€ the maximum 25,
i nventi on may have a Ienawr; of at l|east 15, preferably

especiallyt more” pesferably aatefenimaximuread3, mpstypeaferably at the

v, 21 nucl eotides. The nucleic acid
'ﬂéi Jﬁt 1en%%+e| c acid fragment nay have a | ength of

at the maxi mum WO 2008/ 043561 PCT/ EP2007/ 008852 11

29 efera t the,.ma nDre ferab

ifrandiher Hrafested entbisnmant, YR, Rhapaesuiia Cafppsitioh of the
ﬁreseﬁwm\%%troﬁoéém@rreéerablé/ntniodslheuhérerﬂ THE aﬂnbody may be
nucl eoti d I n anot her preferred enbodi nent

qjmte@aearnrst:ark"taﬁep@réamqi sinase hipding pobgaptid |envent i on
conpri ses an anti body, wherein the anti body may be

di rect ed agai nst a ki nase or/and ki nase bi ndi ng

Rreferablyt thie anfbed e isadirgctdue againsbadkinase ddrfarad &thase binding
a arni a klnase or/and ki nase binding 10 polypeptide
ch\‘ﬂﬁ dePTRYSAY ami no acid sequence encoded by a

nUC4a§'§n aaﬁhﬂooaérange@%rﬁ;e BALEEEE byl BonudiaR! gcil éf/aﬁadgene

Table 1 B, or/and a&}l) an ani_no aci sequence which is

at | easglected, rcﬁf‘éﬁ‘ iy aad Tatde (1B, go@ndnor e

I f
P59 G el A8 ool 8l el FORE BRI oo
| s di rm%emmga]reiaralaly g dé 3% atkermmabto them;,eqmgncemf (a).

am no acid sequence encoded by a nucleic acid or/and
gene selected from Table 4, or/and 20 (b) an am no

|ﬁcadoﬁmu?r@rerrw Embsdirfenteaké 2Rtbo eifsel’dﬂ’@btécﬂta%aoinst a

I east npre preferably at | east 90% i denti cal
tﬁ’@e‘?ﬂfép%?r'nga) The anti body of the present

' nt/éa)rgd YMiABYall 8eqRORE Ybd8l B!y HRME acid or/and gene
selected from Table 4, or/and
(b) an amino acid sequence which is at least 70%, preferably at least
80%, more preferably at least 90% identical to the sequence of (a).

The antibody of the present invention may be a monoclonal or polyclonal
antibody, a chimeric antibody, a chimeric single chain antibody, a Fab
fragment or a fragment produced by a Fab expression library.

Techniques of preparing antibodies of the present invention are known by a
skilled person. Monoclonal antibodies may be prepared by the human B-cell
hybridoma technique or by the EBV-hybridoma technique (Kohler et al.,
1975, Nature 256:495-497, Kozbor et al., 1985, J. Immunol. Methods 81,31-
42, Cote et al., PNAS, 80:2026-2030, Cole et al.,, 1984, Mol. Cell Biol.
62:109-120). Chimeric antibodies (mouse/human) may be prepared by
carrying out the methods of Morrison et al. (1984, PNAS, 81:6851-6855),
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anti body, a chinmeric antibody, a chineric single chain
anti body, a Fab 25 fragnent or a fragnent produced by

W@20Balo4356pr ession |ibrary. Techni ques of prepaP¢HEP2007/008852

anti bodi es of the present invention are known by a
skilled person. Monoclonal alibodies may be prepared
by the human B-cell hybridoma technique or by the

EYDErYRF | SloBR (188N S0 BYss avd Pékeda?‘%tleﬂ75(1985 Nature
Nat ur e 256: 495-497, Kozbor et "al., 1985

W4:A52<459). Singler chaim @ngbodies nMaEyAbe g:mep'@@si me,@echmques
@ﬁ ?c an oé%gzhed'\m'thegﬁj' Biol. 62:109-120).

I'eés (nousel/ human) may be prepared by
carrying out the nmethods of Morrison et al. (1984,

NAS, 81:6851-685 2008/ 043561, PCT P2007 8
'% q@binap HP"E{“OQ?gb”('V\Sg’ia”%sigééléﬁéb%? %%Ta{‘ﬂggg %3833'
3837, (WRitér efNal. UI’I991 3%&91’@34@293 299)¢h8y Yaséreened to obtain

anti bodi es may pr epar ed 5X techni ques known b
greastipodykef lf@opneﬁenh@vgntlon Raadomi mbmatory lmmunoglobulm

(R R, NGAS! 88403 Elotraal el 983 1§ BRerate an

@Mibod9 witPA relatad bpedifitydeaving bdiffdreat idiotgpicacdmpositionf
the present invention. A random conbi natory
i mmunogl obulin library (Burton, 1991, PNAS,

Aothdd Hralddy? $or %ﬁ}ibb USBHuEOIMNRALA W0 APRLREEN of the
with a rel at'ed spemf y having a different idiotypic

|)t'6ﬁb@§ytﬁ|RQPU|thJMnot her strategy for antibody
production is the in vivo stinulation of the
| ynphocyt e popul ati on. Furthernore, antibody fragnents

F(Lcrmﬁrmdnengarﬁ(bmiufy) Zra‘gme;ﬂrtem(ec)ntahngﬁeF(abB)Z pfragmehts) of the
s s dayen oTcar B mBparer Dhaiiehng daRPthrLoh 47 aBubody. e.g.
Bfgna@ws RedsEmg ﬁ@a&smdterwma@ %f rs@%H'F(f%b )b nabheenrgébesults

ragnents. I n anot her approach ragnent

"B)éhQJ Fabdragmenis: & ﬁe@tfﬁr@wwa%@w%fgbémmﬁnt myahe/dlrectly
Wﬁgfig fA ant [ g%lgl 8 sgﬁ)ﬁe ig Argéﬁqé?e’r&\z/%ﬁhlbﬁ?%%?f bSCIence
erGZSHr)JI oying an am no aC| d sequence encoded by

a nucl eic acid or/and gene sel ected

Polyclonal antibodies of the present invention may be prepared employing
an amino acid sequence encoded by a nucleic acid or/and gene selected
from Table 1A and Table 1B or immunogenic fragments thereof as antigen
by standard immunization protocols of a host, e.g. a horse, a goat, a rabbit, a
human, etc., which standard immunization protocols are known by a person
skilled in the art.

The antibody may be an antibody specific for a gene product of a target
gene, in particular an antibody specific for a polypeptide or protein encoded
by a target gene.

The antibody as described herein may also be employed in the screening
method of the present invention.
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from Tabl e 1A and Table 1B or imrunogenic fragnents

thereof as antigen by standard inmunization protocols
woRo0a/0k3sst , e.g. a horse, a goat, a rabbit, a PSI/EPIATI)08852

etc., which standard i muni zation protocols are known

by a person skilled in the1®t. The anti body may be

an anti body specific for a gene product of a target

gene, in particular an anti body specific for a

'Jool ypeptide or protein encoded 30 by a target gene.

Tagments fdpolypeptides iaséanch peptideseds Lmployedeinpiths epresent

kPR, S5 BRI 1Bt As, B ab SmEloERER sodUe' Soddd by o

nueleie apid dréan@g/eﬂeckqmed dregn JabepApTeadle thémi Table 4 may
|on artjcular fra nts of

B ety & 24 ARS BUbRIBBICLAP S, BT SREalsl: i 187514y more
;ﬁ@fé‘?a@l?'a‘f té2d fd QI{NH‘@Q{:@ rébidutsbrRe kr?gtﬁrb? sE?J’frﬁgﬂ'\émg may

have” a en east 5 am no acid residues,
h@r 208raminp atcld cesiduag atntbeemaximtiay, Zieferablyl a@etamino acid

rBEU08s i et TGP P EPAEHIE ok Sk, AT IRERER)at he

mM&dmam aostpferably d0@sniad dcieresidueriat theonhaximum.
preferably 60 am no acid residues at the maxi num
nost preferably 40 am no acid residues at the maxi num

17O tHe §&%eﬁﬁfgeeﬁﬂeﬂibd§9tJS‘IOC{ﬁeOfpré;{@wtpr‘ﬁ\?&mod nYﬁEHdlé’l"hg the
nodul at i ng t e expression of a gene nay
a

expieRséQup |gﬁna)maumeeggwafegmatmmOpuptegujamn dn particular of
t{?rn%ﬁé{,(g,?éhgﬂdqgr%ﬁ% dranslation. 15 It can easily be

A person if a gene is
upr egul at ed or domnregulated In the context of the

P55 Bsiy e felsnmins G bV A skiledheisofi il 5 ofeais Upregulated or
d%ﬁh‘régéi%'tdd ah thbawtett: onﬁé”Hr@gé%ﬁhVé’ﬁ‘udrﬂ dﬂi@ GF&'ﬁbﬁﬂf gene

of the present i nvention may reducti on gene
eéfemw ) gAY Peaan amregu@moatby aaf@ptoz Ofpabf&?fsélﬂ ypraferably at
I faorr t
§804. BoutfolfilioR A B’ Eshibxt B H0'rBLbY fRBRNBA may be a
redmceirdreofegeae é)dbeesms dy(a Measé)at ta‘aslt [2e prefeuably atdgast 4.
I\?ost pre?errec? 95 essen |aII§/u¢% e&“ ete mh% ?|on of gene expression, e.g. by

RNA interference.

“Decrease (increase) of the amount” may be a downregulation (upregulation)
of gene expression by a factor of at least 2, preferably at least 4. In the case
of reduction, essentially complete inhibition of gene expression is most
preferred, e.g. by RNA interference.

Modulation of the activity of a gene may be decreasing or increasing of the
activity.

“Decrease (increase) of the activity” may be a decrease (increase) of activity
of a gene or gene product by a factor of at least 2, preferably at least 4. In
the case of activity reduction, essentially complete inhibition of activity is
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of gene expression by a factor of at |east 2,

preferably at least 4. In the case 25 of reduction,
wee@sftisel |y conplete inhibition of gene expr eBSI/BP200%008852

nost preferred, e.g. by RNA interference. Mdul ation

of the activity of a gene neg be decreasi ng or

increasing of the activity. 30 "Decrease (increase)

rRbstigteférrdd.vity” may be a decrease (increase) of
activity of a gene or gene product by a factor of at

|l east 2, preferably at least 4. In the case of

SISO 895 ISR AARBTRLRIE A i ooy
q@hﬁflaan@d of Mudidiatacids omtylphemge2f3)_r4mﬁj_63pr avenmgbee different
LS o oo el s R A, g PACIE ranc 2

a'indl%bﬁhéfnawh@ré&e@reserréwIc@h\mau&es b egdRAIbEHOM Table 3
Tab a, |b or/and fragnments thereof.

(alsgf r@fe@aa dreimas |"§ﬁ§|3a)r eT abie & inshudasncambinatigns (off atgeast
B Bhase HebiKindte pREMG pplypEBUE gnielT IS preferred that
tbe rebmiginptiby papdtuldgas? enegenid, fos uadtau}gxcep sefented drarhakable 1a
0 nati on o tes on n r .i nstan
20 JEC OB PombimEibn, of dwis repfeid FAG, Safaieh o, BieTerred,More
prefdrd is98 icdnissi s of fwdhatRid 86ids MIr'IEth@ rzemétqﬂ'efé‘rred is
a conbination of two nucleic acids of Table 2

geembination; of twe nusieir seidsoef Table e whiieh Biaduateanaygene.

Tabl e 2, which nodul ate one gene. Moddul ation may be a
knock-down performed by RNA interference. The 15
Modllation amiag be a henaokrdiowat penfiorniedh iy dRNAainterference. The

Sl il 2 B8 S Bnghion i Hidlerg “DFBiEs el e anysiRNA
\Jmeh ernﬁ%afﬁﬂn;ﬁrfsw&eé@@ér’fw sélectedt frbﬁn meefs@fquedcé@@tf Table 2

he conbi nati on knocks down one I ngt anc

dabia) 4 @oe frapments gharrefibise pneferr&d m%bm%ppmbmatlon
f
Kplockyy %ﬁ%ﬁl : ihStaRte Rid &y {r‘@%%b’l’@!b d Table 4. A

selecte ose sequences 0 ble 2 I ch

adenbination o6 twg eifdBlAcspeties & nrekﬁerraddwhtdmerr@gopﬁeaelesteﬁ from
taag\% %egHgMg%sgg* IPaBI%eZ,Cv?/HI%hnaarte'd)er}i\)%efi'grq'\a&#eskgfofgéle 1b, and
the sequences of Table 4, wherein the combination preferably knocks down

one gene.

The gene employed in the various embodiments of the present invention
may be selected from any of the Tables 1A, 1B, 2, or 4, or any combination
thereof. A gene which when expressed or up-regulated is capable of
modulating influenza virus replication may be selected from Tables 1A and
1B, from Tables 1A, 1B and 4, from Table 1A, 1B, 2 and 4. A gene which
when expressed or up-regulated is capable of inhibiting influenza virus
replication may be selected from Table 1B, from Tables 1B and 4, or from
Tables 1B, 2 and 4. A gene which when expressed or up-regulated is
capable of activating influenza virus replication may be selected from Table
1A, or from Tables 1A and 2.
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The gene enpl oyed in the various enbodi nents of the
present invention 25 may be selected fromany of the

waamBes3stA, 1 B, 2, or 4, or any conbi nati on PGEERWDT7/008852

A gene which when expressed or up-regul ated is capable
of nodul ating influenza virgs replication my be

sel ected from Tables 1A and 113, from Tables 1A, 1B
and 4, from Table 1A, 113, 2 and 4. A gene which when
expressed or up-regul ated is capable of inhibiting

 Tihef celbamplayadum 30y oé pthe sardemingrmetheds of e piesendrinvention

oAV RS 91V hel GARROR PRI SISt uBh b illpniBoy s, Fgrerably

thé cetlapad infardmadiahi oell bnani aVianaselia Moreusrefeblyc dié esll is a
may be sel ected from Table 1A or fhraim Tabl es 1A_and

aposlogvenzmete mrefaresh iy AdoREElial Selfy Mast preferred is a
n f~diih t

Igﬁ g@%{tﬁglllér!\r/bgﬂf IYQ% cé%@ag;ﬁf%rﬁé‘lqlr‘@ £gg t% |$JH§ eplthellal cell
linefis cAB84 wWAnbthen suitbbleeoelh lwﬁmejﬁummemtﬂbbmc kldaeyeﬂeﬂl line
jtgﬁ'f manmal i an cell or an avian cell. Mre preferably

‘cell is a5 human cell. Even nore preferred is an
epithelial cell. Mst preferred is a |ung epithel i al
cell. The cell be a cell Iine. itable | u
The mesuiater oL pitardetienesoand a geie 9593’ thagaaf axescribed
He?ehnﬁagtﬂ@#”séad'ﬁidﬁ@n?ar‘ﬂfg@@‘? oeh! pHdrﬁfaceglﬂédl c&ﬂpgﬂﬁon for
nmodul at a target gene or a gene produ
prevention, adeviation idp@and mewenﬂpmagfabmfumaf\muwn@ctlon
manuf acture of a pharnmaceutical conposition for
prevention, alleviation or/and prevention of an

Anttheresatsiert oluthel pfbeeht im'enﬂﬁ@}iénﬂfe eﬁéjgﬁtat inbibitdref influenza
resen |nvent| e use I NNiI DI TOr O

\J.?rHﬂ r@@%ﬁa tion s, %rsr neteln; to% tﬁ& a@y@nilarédaﬁ%\f'avw or/and

préVerit pﬁuuef SN SHUeMZa AU EnFedtionn p%#eﬁré@ .snhsw&@t 6P8n @fﬁh.b.tor

an in enza virus infection. Preferred is the use

canabimobunhdmtm@ Hsaexpressionnefi gene @eiecée@irmi @bl 1 bfand 4,
%ﬁlfﬁ&ﬁj é’ off'rao d?@érﬁgﬂq ra{ﬁ% érevemf)nt Qﬁevuatlon or/and

ure 0 Canen revent10n
p_mé‘l/avthlt bf)raAnIOMﬂanedz? pmmgmlfectmmfAlao preférr@zsi theruse of an
. n ction. Q 1 erre 1S the us
infiRor tapabia st inBbEnG & Gese pagust SR dansaectest frgm Table

1Bead etRahe Inan@attrelof a ﬂaealc%ﬁ%rﬂ,forf e ﬁr’é@entlon alleviation
manuf acture of a medi canent for the prevention,

aslangvpreveation of aarrflyangacvitusdnfestioan i nfl uenza virus
i nfection.

Yet another subject of the present invention is the use of a kinase modulator
or/and a kinase binding protein modulator for the manufacture of a
medicament for the prevention, alleviation or/and prevention of an influenza
virus infection.

Yet another aspect of the present invention is the use of a nucleic acid
comprising a gene sequence or/and a nucleotide sequence of Table 1a, 1b,
2 or/and 4 and fragments thereof in a method for screening for compounds
or/and targets suitable for the prevention, alleviation or/and treatment of an

influenza virus infection.
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Yet anot her subject of the present invention is the

use of a kinase nodulator 25 or/and a kinase bi ndi ng
wee@s®iisenodul at or for the manufacture of a nRAI/ERIPETI008852

for the prevention, alleviation or/and prevention of

an influenza virus infectiolé Yet another aspect of

the present invention is the use of a nucleic acid 30

conprising a gene sequence or/and a nucl eotide

sequence of Table 1 a, 1 b, 2 or/and 4 and fragnents
Theerivvention ds nirthed llustraiededyi the followibepdgHERs, tables and

egH@gg targets suitable for the prevention,
8tion or/and treatnment of an influenza virus

infection. WO 2008/ 043561 PCT/ EP2007/008852 16 The

i.nvention_ is further illustrated by the foll ow ng
E'QHU‘I’ and %%Péggﬁﬂﬂs exanpl es. 5 Figure and Table

| egends: Figure 1: The experinental setting of the

si RNA ki nase screen of the exanple. 10 Figure 2: The
E;gﬂeeﬂ :ofTher expermeatal( seitingopf 18¢ RIRMNA rkinasgrsgreen of the
d Mgscence data. This diagram shows a typical

< Ing result fromone 96 well plate. During all
experinents several controls were included in

ni nf ect ed, tra sfected

| k
WPoc| ditter celiee Hodenseeatodoanionmhad,dai egard to
Iﬁﬁﬁné@déﬁl:e r&éﬁb ewrsoa.sgrhra %rh%vsfs’\lﬁ’ )tyﬁlbﬁlr%ér%hhh@nie%uiﬁrdh one

viruses. The ferente of the | um nescence between
9eiwell platet daumwg rall |expefigren® saverals canigolsnmergrincluded in

tﬁbl@ﬁh%’%r@%ct&ﬁl %l%gmsggndto& \ph#' OEHNEA agfa%étnfuﬂfgfbse mock

trméd G@hidi suRN#magalhst tred Virali rRmesoprﬁtblm mheo(NFh) frove influenza
alues "% .inhibition"

le. _Fi 4.
A iBss, Theriiersine Tt HonestatPapeiaan sol dedted with
Iﬁlblﬁgfwe ediRNA S Hnds aRHNP asiRN AP &b AL Get toPH 06 %1 @yhiBRion per

nore than 50% i nhibition conpared to the |uciferase
d;ﬁfmm?ﬂ:ransf ected 25 control cells. Figure 5: The
experinmental setup of the genone w de si RNA screen

(see

Figure 3: The inhibition of influenza virus replication shown for all siRNAs

tested in the example.

Figure 4: The values “% inhibition” from all analyzed siRNAs were used to
calculate the z-scores. Highly efficient siRNAs are labelled in pink showing
more than 50% inhibition compared to the luciferase siRNA transfected
control cells.

Figure 5: The experimental setup of the genome wide siRNA screen (see
Example 4).

Table 1: Results of the siRNa kinase screen: a: activation ("negative”
inhibition) of virus replication in %, normalized against the cell number, and
the standard deviation calculated using four independent experiments. b:
inhibition of virus replication in %, normalized against the cell number, and
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Exanple 4). 30 Table 1: Results of the siRNa kinase
screen: a: activation ("negative" inhibition) of

W@ R008®9435epl i cation in % normalized agai nst t heBCT/EP1007/008852
nunber, and the standard devi ation cal cul ated using
four independent experinmentsl7 b: inhibition of virus
replication in % nornmalized against the cell nunber,

tr@éé\%t%fﬁa%g%g\ﬁ)ﬂ &algggtgf %Q&gj%aﬁaepérgdéﬂ?%xﬁe@ﬂ%tg. Pool

on cal cul ated usi ng r 1 ndependent
XexpbereinnKs deRotas the mivaber rofXthiemsials refess ntonrseombinations
the.g&gl r;{e s to conbinations described in Table
d§§°§ nga © i gonucl eoti de sequences enpl oyed in
the si RNA ki nase screen of exanple 1. Knock-down of a

articular gene was perforned ( by. a., conbi nation of
@i Qlisrrycentide sggm&segm?%m%a the: SiNAkinagp.sCreen

of SxaniPIBCH f IKndcRIdGh f?%’}%r}i&gllaf Rerldy m%%ogéﬁormego(a) by a

ol 1'gonucl eot | des speci ferent genes ("
cembindtioreiaf twal @ligopgclentide wegeencés t(ftargeton " carut "asget 2")

in..1Q Table 3). Taple 3: L,gqnucl eot i. I .
SBRET, o6 SR ofae <PrebA b haded HHBEEHEBb YRS BB8elis fog different
gbhesapbPeott X" OwHipeinc Xegéndstes speusmpiber &frtheypdoli desddribed in

si RNA screen of exanple 4. Up to four oligonucleotide

hces ("target sequence 1", "target sequence 2",

"target sequence 3", and "target sequence 4") specific

for a gene were enployed (each in a separate test). 20
Tabled: Oligaiunteotidenpsels employed infthe IsiRINAskinpse scegeryof the

candi,dates that can influence virus progeny we used
€ ﬁN&% agai nst this group of genes to identify the 25

i ndi vidual role of each kinase or kinase binding

ol ypeptide in respect of a nodifjed repljcatj of
Tialé L fliganupiealideaseayprees GBPLYEASibdNe nSiRAA Screen of
' ngep ' ' ; ' ki "
o o0 P "PUCR TR SN aaS Bier ghaasitce 1"
"target sequenaehd” ctarget seflueacs 3 nand i"uget sequence 4") specific

b AR PE R o PiERTech i LGSRkl gher ves analysed

Example 1

Since kinases are one of the most promising candidates that can influence
virus progeny we used siRNAs against this group of genes to identify the
individual role of each kinase or kinase binding polypeptide in respect of a
modified replication of influenza viruses. All siRNAs were tested in four
independent experiments. Since siRNAs against kinases can influence the
replication of cells or are even cytotoxic, the effect of each individual siRNA
transfection in regard to the cell number was analysed by using an automatic
microscope. The amount of replication competent influenza viruses was
quantified with an influenza reporter plasmid that was constructed using a
RNA polymerase | promoter/terminator cassette to express RNA transcripts
encoding the firefly luciferase flanked by the untranslated regions of the
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30 m croscope. The amount of replication conpetent
i nfluenza viruses was quantified with an influenza

WO e@e/niBds1 pl asm d that was constructed usi ng aPCREE2007/008852
pol ynerase | pronoter/term nator cassette to express
RNA transcripts encoding tH& firefly luciferase
flanked by the untransl ated regi ons of the WO
RRRHAARIENTST ERRABFSRABANR) sbBidhf] Harih éfn\ﬁ@&rﬁé kidney
nucl eoprotein (NP) segnent. Humah enbryonic kid
celis | ( Q%i@mr raesfecéeréfvelm dbiswindicater @laamldcanerday before

PRI 2Bl ol e Sah PSRl BBy @ very
stropi Gingdificatiorefoft ke Iluclférasesex;mepsmshﬁer dhfleenza A virus
WBEToLRe el bisedashey S B Rlgwins Srs falko Fig.
viRes Hb?@ﬁbéé“ﬁme%%‘érlﬁ@ﬁk‘aﬁ%eﬁﬁ tdf@lg? eer?mm%@@cbem%Zf

screen eeding o lung epith
cells) in 96 well plates Day 2: Transfection with

IS, B oPABA T A IR St
Daye2sf ect rammfettlcﬂQWﬁhwRNAs dirddted hgainst kinaszs or kinase

i ndi catoh{ﬂjasm% Infection of 293T cells with
t he supe g Pr P'“&549 cells + deternination of cell

DHY®er  bynfbBoRWithMRfliénzE ANSKIBS +liParkdiéction bV SOST @klls
the indicator cells and performng the luciferase

assay t owithuhetinflyenza indicaégsi plasmicon For t he
I:?a?}}fn tn'e;'c‘fr%hf?éh ﬁf %gﬁ‘ {ﬁéﬁ%ﬁﬁthﬁ%%@%@é‘thﬂ?@? IJfﬁ%ells

ence va
nunber ( determieaticd bécelEhtRNéet b',?lmlsé autc])cr?atlc Aicrmsdope
Vir S In ectl ere e t ue to
QR ovolveisiotihe insatop Lol aRderiormile fé eierasedpsay o

Sever al ggahf@,l\ﬁrdgqbghtétpddjded to be able to
denonstrate an accurate assay during the whole

screeni ng procedure (F| g. 2). The control siRNA

h@sia hfeatid 64"| fihe 89£r9ttﬁh s&QWd 1dififles¥ence values
FeRd pfuershs Mififlestenps v

uce he rep eével's uni n
Wﬁwe ndrhmswiagamsm&he kell |numbnrt(nmasureqbaﬂee BIRNA tﬁnsfsction

AT aeoN I NG ERDY, RS, BErs| ¢ 1 fge {oWST (or higher)

cell numbers can be minimized.

Several controls were included to be able to demonstrate an accurate assay
during the whole screening procedure (Fig. 2). The control siRNA against the
viral nucleoprotein could nearly reduce the replication to levels of uninfected
cells.

The illustration of the inhibition in percentage shows that some siRNAs can
enhance the influenza virus replication, whereas others can inhibit the
replication stronger (>113%) than the antiviral control siRNA against the
influenza NP gene (Fig. 3). Thereby 47 siRNA decreased the replication
more than 50%, 9 siRNAs showed more than 80 % inhibition. The list of the
results is provided in Table 1a and 1b, showing the activation (Table 1a,
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.30 replication stronger (>113% than the antiviral

control siRNA against the influenza NP gene (Fig. 3).
wab@seiBset7 si RNA decreased the replicati on nRCEEPINAT008852

50% 9 si RNAs showed nore than 80 % inhibition. The

list of the results is providded in Table la and 1b,

showi ng the activation (Table |la, WO 2008/ 043561

R%AEP ¢ 091?(1[? ﬁf%ndlﬁ‘)nhl ROAL [Tdble | mcgft\}iﬁ]%) ré@l?bation in %,

1 on vVirus repilil ation In
noomalized eagaingsti thet celheumbelr anditbe, standatdwdegtaandmalculated

deV| tion,calc ted four independent
fqgérﬁq%pergijeg?ﬁg(pgpﬁeg Its were obtained using the
cal cul ati on of z-scores. The z-score represents the

di stance between the raw score and the popul ati on, nean
Simila Feswitsowers, obtaingd Msing tha 8?'PHHU°'NF§ Zfrsger&se hgeg-gcore

r mﬁté;slgngé Bitb BRitAcd BBtwdeH AW & gl Zeg@%éﬁula&% mean in

IS a raw score to be stan
wnitsn dfutbie dstandaido deytatiohe Tnm;zuwureanweamd:atculatedhusmg the
f an. of th opulation. 15 Exanple 2 In a future
g@’&'f‘ﬂfe‘lﬂa PRe antiviral effect will be validated in
nore detail by wusing individual siRNAs instead of
podi egk si RNAs. Furthernore new si RNAs (at |east two
addl&l onal siRNAs per identified gene) will be tested

WX wg raf 6P BBt Ahdaal z‘g’dnﬁ |§fthé5§?dﬂ?f ‘fd Hevma%ﬁeof the
con

irmed genes that seemto I mport ant
pogpilaticat, iapd 1ofs thefmeanof the papelatian] | t hen be knocked
down in mce using intranasally adm ni stered si RNAs.
For the evaluation of this antiviral therapy it is of
hi ghest inportance to determne the efficiency of
rans[)é:)rtati on of conpounds to lung epithelial tissue.
dess of a 25 t herapy depends on the conbination
of high efficient kinase inhibitors and adequate

transport system A potentially conpatible and cost
lafg fuilemexperment the antivicaleffediivlh beevalidategh in ynerg d@tall by

e RS, PR B G5 M RS Sangrmprs new sivnns
(ahleasbdwel éddltbmnaﬂcmﬁ?hlﬁﬁ per idendifred igeme) Iwill ibet testéat using the
éxlf)g%'megn%l setting of Example 1. Those confirmed genes that seem to be
important for the replication of influenza viruses will then be knocked down in
mice using intranasally administered siRNAs. For the evaluation of this
antiviral therapy it is of highest importance to determine the efficiency of
transportation of compounds to lung epithelial tissue. The success of a
therapy depends on the combination of high efficient kinase inhibitors and
adequate transport system. A potentially compatible and cost efficient agent
is chitosan which we are applying for the delivery of siRNAs in in vivo studies
successfully. We will apply the compounds either intranasally or administer

them directly into the lung.

Efficient siRNAs should lead to a decreased viral titre within the lung tissue
and due to this animals should be protected against an otherwise lethal

influenza infection.
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Efficient si RNAs should | ead to a decreased viral
titre within the lung tissue and due to this animals

W@ b@alogssbe protected agai nst an ot herw se | et hBCT/EP2007/008852

i nfluenza infection. WO 2008/ 043561 PCT/ EP2007/ 008852

20 For testing the biologicdl0effect of the kinase
inhibitors, we will divide the experinents in four

parts: 1. Analysis of the kinase inhibitor

distribution in the respiratory apparatus 5 after

Rt testiag dhe apiplogical | effectfofcihepkinage dnhibisoes warwill divide the

[ sation of the conpound/chitosan
%ﬁhgﬁnﬁgqfoﬁﬁ%ﬁ Sbest effectiveness. Further tests
w1l | AOTdAys@gf ﬂ?‘ﬂ kinase dnhlbitomi_etrihfuti?ndn the res’blrdwryl_w@aratus
tests _the absol ute Qenllt of the virus isolate
| nf | Glie3 aIUANRSa} (APRCABRR b Can wﬁ}mman angeRafticles.
I sol @&lrﬁfsg ?ﬁe%tf A&eW'ddmﬁ@und?@mﬁﬁahﬁa&ﬁf&en%‘at@ﬁstfon best

antivira of selected si RNAs after | ntranasal
appl ieftectivenesendf urtives dests wilkionly benpefermed i Pase of success.

o Fr ot DslesT e BaRtute fahobbhofy of She s gl fiyenca
ef f eq/PakrtecRieo!8784 sirid\te Alvlagr Infloénza dssihteafior texatd)owill be

15 and |nfe tion with highly pathogenic Avian
| nf | &SHP@teHr us i solate (such as HBNL) by anal yzi ng

the WidseoftdritivRal Bfféétn@f $41881¢R SRNAY éﬁéﬁintrér?és%l btpﬁllcatlon
certain cases). The used virus isolate is dependan

cur r @nd laéapélpopwﬁmnfbmngp‘?«lé’a@nglcgtﬁlaﬁ byrenadyzing virus titre
I an Lﬂ{/\)a'i]l:gtg H&&tén% 91 icati on of the
[m?gpr S e'n% | cr

curren raln |n V|voe ently Ki nase
i @hi Oieistrof aglalraBEﬁetteofcselécmdedRMseaftw iftrariasal aplication

tested jn mce r an | i.red virus . .
ol gk fRcio witE HighbRpahatenit vivias infkenza virus isolate

' nf e'(éuéﬁ‘%ﬁ' HSN@L%{;{ eIV ZiRg tFBIVIRBYtitrd % Iuri%'ﬂ@gﬁe Wradirvival
libraries t in prlnC|pIe enabl e t

shut ratelimeertain @as8s). singl e human gene in suitabl e

cell cultures (A549 cells). So in the next level the
screen will be expanded to a genonme w de scal e,

Thhecasee virasysolate is dependant on current development and spreading

of the Avian Influenza. We aim at inhibiting the replication of the current

prevalent strain in vivo efficiently

Kinase inhibitors against the confirmed genes will also be tested in mice
regarding to an impaired virus replication.

The Max-Planck-Institut fir Infektionsbiologie, Berlin, Germany, has
genome-wide RNA.: libraries that, in principle, enable the shutting-off of every
single human gene in suitable cell cultures (A549 cells). So in the next level
the screen will be expanded to a genome wide scale, because many
additional cellular factors involved in the attachment, replication and budding

of viruses are still unknown.

Example 3
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30 additional cellular factors involved in the
attachnment, replication and budding of viruses are

W@ rioBlo43snknown. Exanpl e 3 WO 2008/ 043561 PCT/EP2007/008852
PCT/ EP2007/ 008852 21 Additional siRNAs (not only
si RNAs agai nst ki nases or kidfase binding proteins)
will also be validated in regard to a decline of the
replication of influenza A viruses. For t he
eval uati on of these si RNAs the sane experi ment al

Adstitions) SIRNAS (NGt eanlys SiRNAS | against ké’i@éir‘#ﬁl &r 1kinage epinding
ptdgtl%ﬁlné)h\?/lll SRb! bé“{)g‘ﬁaﬁ (%dslrﬂﬁ‘%ﬂdf {oeg Hé‘cqinreeﬁf ke k?épllf.%atlon of
g ‘a comrerCr al Vi a (rnste 0
mﬁtjemaam aviroses. ethrn d:l:c\@sewle)atlanndof hthieseh_es?;lléN?sRMB game
r e a
SXperimBnialiaeting ik Pacises e destilbec K6xSmble, ! o 8Xceitaggt the
déﬁ'durﬁnb@rt @Squéﬂ.f%&qﬁairsctﬁ: W‘Pj@ﬂ\gt Q%oh\’rﬁéfblﬂeéémﬁablhay assay

hundr eds of genes are presunmably rel evant for

(instrac ef usingoaniaitomated micrassese) andribpd thesen siRNAs will be
n | bi . .

ré%rt%g ggﬁg@égeﬁleggj e‘ﬂfsEvahl B? %é?ﬁ?o ifﬁgaszlﬁ dﬂ%bgﬂagtlon mix

areadypreparedsingd 84 wenlp}'aatesg all known human genes by

usi ng about 59886 si RNAs. 20 The experinmental setup

was performed in a simlar way as described in

Exanpl e 1, except: The screen was extended to genone

wi de | evel using 59886 siRNAs e Cells were seeded in

Beample 4 pl ates. Because of the huge nunber of

transfected cells, not all cell nunmbers 25 could be

anal ysed by autonated m croscopy. siRNAs were

Arauag gké yhumam geeotre hundfedssofl gersess desl pAEgignablyl relevant for

3| BBlictsh h e, Shus e o e lie Seretifg aftecsge of
Id:ﬁlé%%%eékﬁ’& RirasePSihipigREtdrE (HBsérbed MUExaMPBNAY ) Wdsteggdnded

sequence 1", "target sequence 2", "target 30 sequence

g a ganame m@%ﬁcg@q@@ﬂwng all knqwp|human ganass by Usig about

59886 siRNAs.

The experimental setup was performed in a similar way as described in
Example 1, except:

e The screen was extended to genome wide level using 59886 siRNAs

e Cells were seeded in 384 well plates.

e Because of the huge number of transfected cells, not all cell numbers
could be analysed by automated microscopy.

e siRNAs were reversely transfected in freshly seeded A549 cells using
the transfection reagent HiperFect (Qiagen, Hilden, Germany).

e Knock-down of a particular gene was independently performed by up to
four siRNAs ("target sequence 1", "target sequence 2", "target
sequence 3", and "target sequence 4" in Table 4) specific for a
particular gene.

e Additional controls were included: "AllStars Negative Control siRNA"
(Qiagen, Hilden, Germany, Order No. 1027280) as negative control,
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particul ar gene. Additional controls were included:
"Ali Stars Negative Control siRNA" (Q agen, Hilden,

w@eoosm#ssl Or der No. 1027280) as negati ve cont r BCT/ERT007/008852

2008/ 043561 PCT/ EP2007/ 008852 22 si RNAs directed
agai nst PKMYT (Genel D. 908822GenBank accession
nunber: NM 182687, target sequence:

CTGGHRAFRPAGITARSET daings  mdiiTve (Gélnbllbi (goaa ul GenBank
factor against influenza repl ication),

di raceasgioyuimizer: PLK ( A¥NeI1826875347, é@mink sequence:

accEiﬁgg z:!ggg C l seaene
CR%Q% as {ransf cti g% ?@ﬁﬁpo (cellular factor

(cyagmmst infafeinga replicatidrec tsifNAs difeeted rdgainstoRLKa(@enelD:

o G Barknaccssneipuliuay “BE4 s Siarbel saence
t heccﬁmhmGAto@RAfr@nﬁrpr%hyfe@noh Fohtrev @ytstoxic after

during the infection process. Results were anal ysed
by trapsfectionkti cal R-package "cel | HTS" software,
dev p e | Br, d

T 2h8”fitpRipr RIEESL, BsRecto fiodo a1 sSbopd gl is
on m@ds‘&t@d symgammed Gratascbpy $6 BE/dble tardisseat éble inhibitory
cont mells out. on_of virus
repf3]['f eigit r?afzvr%]"s‘ %&@‘%H&”ES?‘P%%’QJS%%B’%%%& t hat

SoRRdufls Wér@%a@fgéd/ by #he aedtisHicalR-fatkagereslid4TS2 sbftware,
are listed in 20 The cell based assay

conpevelogedrky Michaeli Butres.chigiq Sras Anch Vplfgang fiiber, using

o1 R BESeard MRt afal k38 (il @) oh AREHS Raghthe Contro
epi siRNAatransiected ¢ontenlavelis). transfecti on of si RNAs 25

Day _3: |Infecti Wt f A WBN 33 +
t® g%@@c‘?‘ﬂ"dﬁ "Uf'g'ﬁ'\émgﬁqé’éppgg&nz%ﬁnt h indicator plasnid

Day 4: Infection of 293T cells with the supernatant of
A549 cells + fixation of A549 cells with fornal dehyde, .
TbeysiRNAs end cosraspapding genefthatishpweds a stropp) antivirabactivity

(.ﬁ-@cgge%l 95.'0')%re listed in Table 4.

The cell based assay comprised the following steps (see also Fig. 5 which
describes the experimental setup of the genome wide siRNA screen:

Day 1: Seeding of A549 cells (lung epithelial cells) + reverse
transfection of siRNAs

Day 3: Infection with influenza A/WSN/33 + transfection of 293T cells zq
with indicator plasmid

Day 4: Infection of 293T cells with the supernatant of A549 cells +
fixation of A549 cells with formaldehyde

Day 5: Luciferase Assay to quantify virus replication in 293T cells

Day x: Determination of infection rate by the automated microscope.
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30 Day x: Determnation of infection rate by the
aut omat ed m croscope. WO 2008/ 043561 PCT/ EP2007/ 008852

wQ@300glaises 1. A pharmaceuti cal composition coPQI/EBI00T008852

at | east one nodulator of a 5 kinase or/and at | east
one nodul ator of a kinase biZ3di ng pol ypepti de
optionally together with pharmaceutically acceptable
carriers, adjuvants, diluents or/and additives, for
t he preventi on, aIIeV|at|on or/and treatnment of an

i nfl uenza virus infection.Cl8MS  The phar maceutica
conposition as clained in claim1l1, wherein the

i nfluenza virus infection is an influenza A virus

1i niﬁephennacemti&al moehposifidry comprising adileastueneomodulator of a

k6204800 G e BB A S, By oot
i no@ﬂ&n@ﬁy tdyetisreastdi pHarmaceutitallyhedeptableheardiers, efdjivants,

one_nodulator is selected fromthe roup consi stin
of diuentsi o/apd additivas, taréhadqraverﬁmrb@Jsglaéleerpré%nd treatment

Lrl Bﬁ_éﬁmenz%eﬂméj ?ectﬁ?il ypeptides, and anti bodies. 20
: a

e pharmaceuti c conposition as clainmed in any of
t he cI aims | to 3, wherein the at | east one ki nase

Znudf8: ehaTacen - uREs R cas HaibshiadfEY (i whgrein the

Tah{fﬁjeth virtis ibfectioa @Paa\nﬁﬂgemta erumiﬂi]ﬁélﬁtldnl enoraspreferably
claimed in any of _the claims | to wherein the at

el SirinSaea RIFORLEA ST d AViROINTUBNZS YIUS iSolatd such as
pha{gippeutical conposition as claimed in claimb5,

wherein the at |east one activator conprises 30 (a) a
nucl eoti de sequence selected from Table 1A or a

T Phegpaihiica ArPatipRlal APETH S BE S epecing

at cla@ﬁh&t \Aﬂ%indﬂfé at #adtoid encdifsieonds seiedted. frol the group

2008/ 043561 PCT/ EP20Q7/ 008852 24
consisting of nucleic acids, nucleic acid analogues such as ribozymes,

peptides, polypeptides, and antibodies.

4. The pharmaceutical composition as claimed in any of the claims 1 to 3,

wherein the at least one kinase or/and kinase binding polypeptide is
encoded by a nucleic acid or/and gene selected from Table 1A and
Table 1B.

5. The pharmaceutical composition as claimed in any of the claims 1 to 4,

wherein the at least one modulator is an activator.

The pharmaceutical composition as claimed in claim 5, wherein the at

least one activator comprises

(a) a nucleotide sequence selected from Table 1A or a fragment
thereof, or/and

(b) a fragment which is at least 70 %, preferably at least 80%, more
preferably at least 90% identical to the sequence of (a),
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or/and the at |east one activator is capable of
activating expression or/and gene product activity of

w@2@8Mnes56pnpri si ng sequence (a) or/and (b). S5PCI/ERvE7/008852

pharmaceuti cal conposition as clainmed in any of the
clainmse 1 to 4, wherein the24t |east one nodul ator is
an i nhibitor. 8. The pharnmaceutical conposition as

ﬁHEﬁg the at 3b8st’ on8haéRiatort e cabablec@ftactivating expression
tor conprises 10 (a) a nucl eoti de sequence

seodanecgemeomommt@cmtxopf@aeaefqoagmﬁwg ALPBEEE (ayorfand
(b).\a sequence which is at least 70 % preferably at

| eaSt 80% nore preferably at |east 90%identical to
the sequence of (a), or/and the at |east one inhibitor

or SHBGNARIACHUIGALFOHPGRHEN R Iard) cha D {4 1 t0 4
orqulhkme a?lea-rsh%n%hﬂbﬁﬁraﬂ?éﬂlbfaﬁ inhibiEesi tion as

claimed in any of the clains 3 to 8  wherein the
nucl ei ¢ acid conprises a nucl eoti de sequence sel ected

1 e DS TEBIBASP Sofpolildad dithdd ROBRINS? L WAERSH. the at

| EIMPOSpoSTEi on conpri'sing at |east
ongedstlbnkiihbibitof comprisesza virus replication

optionally together with pha eut i I apl
car(p] & subleafi6 ariuense| SERCERFPand 2R GUERG; g ffagment
the prgy@fign, alleviation or/and treatment of an
i nfluenza virus infection. 25 11, The maceut i &]
cortbb& seawenee whighmis at feastalOn éoprﬁwﬁ%@r RS 5 %, more
| east t
sequersresapl fledst SRTRIoRES) (P eirRe orta).
f r aglamdttheretrieadt, ore inBibildn)is aapalqlee)‘foehnhmr\grexmea&on or/and
| east 70 % at |l east. 3

at Grpaqirodtiol Ay e odfle pREPLSYI dlRpe 8] SHEPATRY
the at |least one inhibitor is capable of i nhibiting
expression or/and gene product act|V|t gene
Sorhe Bhagnacalicak e0MRPStioNaA% clayy o ot BeSgais 3 to 8,
P%r%pé%ot?{e%é% acid comprises a nucleotlde sequence selected from

the sequences of Table 2 and fragments thereof.

~J

[0 0]
N

10. Pharmaceutical composition comprising at least one inhibitor of influenza
virus replication optionally together with pharmaceutically acceptable
carriers, adjuvants, diluents or/and additives, for the prevention,

alleviation or/and treatment of an influenza virus infection.

11. The pharmaceutical composition as claimed in claim 10, wherein the at
least one inhibitor comprises
(a) a nucleotide sequence selected from Table 1B and 4 or/and a
fragment thereof, or
(b) a sequence which is at least 70 %, preferably at least 80%, more
preferably at least 90% identical to the sequence of (a),
or/and the at least one inhibitor is capable of inhibiting expression or/and

gene product activity of a gene comprising sequence (a) or/and (b).
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25 12. The pharmaceutical conposition as clained in
claim 10 or 11, wherein the nucleic acid conprises a

woeaBeatshde sequence sel ected fromthe sequenP@€FEPR{007/008852

Table 4 and fragments thereof. 5 13. The

phar maceuti cal conposition &b clained in any of the
clains 3 to 12, wherein the nucleic acid is RNA or
DNA. 14. The pharnaceutical conposition as cl ai nmed in
claim7 to 13, wherein the 10 nucleic acid is

1@Mhmpb@rm@c%a@abpemsm aﬁtcéﬁ"ﬂ"@ﬂe'ﬁc@la'm(m prlaﬁ wherein

f
ot [T adiHCeSTRISE A fifiddubie: Sqadlibe seldotdd i the
pr gequences 6f T)ablelcﬁaiha fragmemtbdneroéut i cal conposi tion

as clainmed in any of the clains 7 to 14, wherein the
RNA nol ecul e i s a doubl e-stranded RNA nol ecul e,

1r3r q*h%r ﬁ%h‘n@céﬂﬁ%l BompbamBAhsStmNed ™ 8AYI0F thé thiis 3 to 12,

hout a single- stranded overhang al one at one end
or Vmerbmﬂhemelcmldlts RNAcoridAraceut i cal conposition
as clained in any of the clains 13 to 15 wherein the
RNA nol ecul e conprises at | east one nucl eoti de
1an ahegpiearond cdicd Eeomppobition @secaimuizd irPdaihd 7 ©ht3, wherein the
phar mpceutj cal conposition as clainmed in any of the
cl HUHLIBac 183 wherein the nucleic acid is an

ant(i)seéiﬁRNNﬁ{cﬁé&néchSasre &f FEMA iffeFRAIEnge, the
anti'sense nucleic acid. 18. The phar maceut i cal

cor(pbsﬂ presirser QfltberFéNAurnol@ﬁyleo@) PA@andl aims 3 to 17,

30 CHISL B Efedl R et B pbyaiha e ocurr

19 ng#). preferably at |east 21 nucleotides. 19. The
pharmaceuti cal conposition as clainmed in any of the
clains 3 to 17, WD 2008/ 043561 PCT/ EP2007/ 008852 26

15. The pharmaceutical composition as claimed in any of the claims 7 to 14,
wherein the RNA molecule is a double-stranded RNA molecule,
preferably a double-stranded siRNA molecule with or without a single-
stranded overhang alone at one end or at both ends.

16. The pharmaceutical composition as claimed in any of the claims 13 to
15 wherein the RNA molecule comprises at least one nucleotide

analogue or/and deoxyribonucleotide.

17. The pharmaceutical composition as claimed in any of the claims 3 to 13,
wherein the nucleic acid is an antisense nucleic acid or a DNA encoding

the antisense nucleic acid.
18. The pharmaceutical composition as claimed in any of the claims 3 to 17,
wherein the nucleic acid has a length of at least 15, preferably at least

17, more preferably at least 19, most preferably at least 21 nucleotides.

19. The pharmaceutical composition as claimed in any of the claims 3 to 17,
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wherein the nucleic acid has a length of at the
maxi mum 29, preferably at the maxi num 27, nore

woe@Beszbl y at the maxi num 25, especially norBCT/EP2007/008852

preferably at the maxi num 23, nost preferably at the

maxi mum 21 nucl eotides. 5 28. The pharnmaceutica
conposition as clained in claim3 or 4, wherein the
aniypdin the idlek! £6ld aga 8 ¥éngthkdfastheaharinturki 2@ Ssreferably
bi ndi ng pol ypeptide. 21. The pharnaceuti cal ]
combdbet meximemc R4 maere prefesably 28, then eraximuih 25, oespecially

RSl S BB 2 AT st 2

sequeleotidescoded by a nucleic acid or/and gene
selected fromTable 1 A and Table 1 B, or/and (b) an
am no acid sequence which is at |east 70% preferably

20t THeasharmddiitital 88mPoBrieh8lhinéd in @R 9Q¥4, wherein the
identical to the sequence of (a 22. The

phantinedyis disgcted mgainstiadkinase er‘and&inase kinding pelypeptide.
conprising an anti body, wherein the antibody is
preferably directed against a polypeptide conprising

220 The) pharrmatceuticat i cbnspogitore aseolaided iny claimu20.ewherein the
aci d, or/and gen sel ecied from Table .4, or/and (b) an..
abaey & et 85amst A ioasy ofBAdinasg tirdng Rlygeptide
at cbRdstlsing0% nore preferably at |east 90%identi cal

to the sequence of (a). 25 23. The pharnmaceuti cal

corfpdAn aminefacidysesiense pneedad hy alntgieict agidher/and gene
conprisy '\ tation of the

at | easzaltl&gﬁéqm?r]gg&bﬁgbég@galalgnfags’%nd a ki nase

bi n(B) rem pnlippawid dequence avhieh lis at heagiaf@%c prefierably atdeast

| ung ,yhelial cell. 30 24. . phar maceuti cal
comsodttboRoss pestaratly 3t s 00U BABCATIF e sSiyenee of (2).
chitosan, which preferably is fornmulated in

nanoparticles. 25. A screening nethod for . .

224 diei phampacsitisal goamas#iandas slaimsdein glaimol0 comprising an

20%R4AE WEERIETOTARNONE 2 AR BRectha oot =
polypeptide comprising
(a) an amino acid sequence encoded by a nucleic acid or/and gene
selected from Table 4, or/and
(b) an amino acid sequence which is at least 70%, preferably at least

80%, more preferably at least 90% identical to the sequence of (a).

23. The pharmaceutical composition of any of the preceding claims further
comprising an agent suitable of transportation of the at least one
modulator of a kinase or/and a kinase binding polypeptide into a cell, in
particular into a lung epithelial cell.

24. The pharmaceutical composition of claim 23, wherein the further agent is
chitosan, which preferably is formulated in nanoparticles.

25. A screening method for identification of a compound suitable for



the steps (a) providing a kinase or/and a ki nase
bi ndi ng pol ypeptide, (b) contacting a conpound wth
wo b@skiisese or/and a ki nase binding 5 polypeppCTEPINT/008852
(a), (c) determning the activity of the kinase or/and
t he ki nase binding polypeptarde, (d) selecting a
conpound whi ch nodul ates the activity of the kinase

R g RS, e comrn

sctieestapg assay or/and a nol ecul ar screeni ng assay.
27., The net hod , of claim 25 or 26 . wherein the kinase
or /@hPTPKEINg ﬂ&ggasel%ﬂ%m%ai%a%wﬁhw PY¥PPRIY oy ded
by (8) c®Intastingpa domprund Wit EhePkigabe DManded Rivlagedinding
expressing the kinase or/and the kinase binding

pol ypalyRrptidesof (@he net hod of claim 25 or 26, wherein

th [ ki i ndi j i

. Sof SRS SR 58 BB U HoIBRES: B
for i demlypdptidet,i on of a ki nase nodul ator suitable for
reventio all eviatiaon or{and treatnment .of a .

" niif) eieeeting 2 somedund wiich Toduiales the gatling el the Kippse
provi dirfghcPtheekihadé bﬁiﬂh%pﬁ%_ebtiﬂ@.ﬂ or gani sm capabl e
of being 25 infected with an influenza virus and
capabl e of expressing a kinase or/and a kinase

i Relin e, o5& L Lhi~RO ¥ I Y

Bha sy ERAREPLIE 25 WichBIRpHEEs & oGkt s@hefig, assay
a ooflapdumchdiemvar serebaingagegaye of nodul ating the
expression or/and activity of the kinase or/and ki nase
bi ndi ng 30 pol ypeptide, (I1l) determ ning the anmount

29T Thef hieaRa@ ofi Eldmn D &ic28l Wleidie thel kinadé/ddhd ife kinase
organism and (lV), selecting a conmpound whi ch reduces

t h®ingieg mohirentide’ ismmoyidedbxe crlbey/andssnon-human organism
PC—E{;EEBQOJ# %@é&ng {8 Kinase or/and the kinase binding polypeptide.

N

28. The method of claim 25 or 26, wherein the kinase or/and the kinase
binding polypeptide is provided in an isolated form.

29. A screening method for identification of a kinase modulator suitable for
prevention, alleviation or/and treatment of an influenza virus infection,
comprising the steps
(1) providing a cell or/and a non-human orgarﬁsm capable of being

infected with an influenza virus and capable of expressing a kinase
or/and a kinase binding polypeptide,

() contacting the cell or/and the organism of (I) with an influenza virus
and with a compound known to be capable of modulating the
expression or/and activity of the kinase or/and kinase binding
polypeptide,

(111) determining the amount of influenza virus produced by the cell
or/and the organism, and

(IV) selecting a compound which reduces the amount of the influenza



virus produced by the cell or/and the organism 30. A

screening nethod for identification of conpound
waosaldsel f or the prevention, alleviation or/BOMEP2007/008852

treatnment of an influenza virus infection, 5

conprising the steps (A pr@B8ding a cell or/and a

non- hunman or gani sm capable of being infected with an

i nfl ueyid pfbauzée@w tﬁérééhlo?/a% tASRIrgakishtl a gene,
wherei n the gene of/and gene product thereof is

capabl e of nodulating an influenza virus replication,

360&@@& PQCH&I%& Sy l%htlﬁ) Atid o NEorfl n%ggﬁgsgﬂﬁﬂblé'&?or the

uenza VvIrus an Wtha Co own- t

be peengtiion, dlleviatiohadi/agd tteatmenprofsan amflusnzandirus infection,
aCtIVItP/ of th gene of (A) or/and the gene product
SiNG3NERt8PFi ni ng the amount of influenza virus

pr OdU FerVndirﬂfa eRlilor/akel #hoAirk&s o%é}ﬂghﬁéﬁpaiﬂ@ of leng

sel ect| ng a conpound which reduces the anount of
i nf | uenzBfecteqd with@niaflveazayirus and«lapable gﬁaxnnegsmg agene,

organi s I e
of 00 *Tinertin HiEqde BRENG qeleTygifh thEREs RAbAGIO8H,
scr eeni ngodelating anoinflueezd vrfulxsee_tpllc_atnoh a conpound t
ita f r ventlon evi at|on treat nen
o a3 faardes G ndinesroanisiof (AT Win drnBtghea
25 (1) piigl FHOWith @@éhp@ﬁﬁ@kﬁoﬂnﬁ@%&‘éﬁ@é’bl@ro@ﬁ'ibcﬁmatmg
capabl e of expressing ki nase or/and ki nase

bi ndi ng tb@|e)<pé$ﬁs'%or/@nd)acbwm atthergene @faéﬁg)cmrmdvthmgene

the cel | organismof (i), (iii) determning
am)LPn (cj)?t?tgﬁh&?he activity of kinase or/and a

ki naséC)d:atednmgwgotbieyampuhﬂef, influen&dvifuy predkicect byntheacell
conmpound rgwi(ftﬁgrmdul ates the anount or/and the

activity UPBARISEN:F)%Nd t he ki nase bi ndi ng
pol yp ée‘l’éhtm@i’a cJﬁ@o%ﬁHQﬁﬂbﬁ@ed@éMeaéméhﬁ Gﬁﬂ | fluenza

claim 32, wherein ki nase activity WO 2008/ 043
PCT/ Epg(y@msg.[;gggged Qg the cell or/and the organism.

31. The method of claim 30, wherein the gene of (A) is selected from table
1A, 1B and 4.

32. A screening method for identification of a compound suitable for
prevention, alleviation or/and treatment of an influenza virus infection,
comprising the steps
(i) providing a cell or/and a non-human organism capable of expressing
a kinase or/and a kinase binding polypeptide,

(i) contacting a compound with the cell or/and the organism of (i),

(iii) determining the amount or/and the activity of kinase or/and a kinase
binding polypeptide, and

(iv) selecting a compound which modulates the amount or/and the
activity of the kinase or/and the kinase binding polypeptide.

33. The screening method as claimed in claim 32, wherein the kinase activity
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in steps (iii) or/and (iv) is determ ned by neasuring
ki nase expression. 34. A screening nethod for

WO e@aiIsecat i on of a conpound suitable for prRUBRP100TI)08852

alleviation or/and treatnment of an influenza virus
infection, 5 conprising th&%teps i. providing a cell
or/and a non-human organi sm capabl e of expressing a

geﬁﬁfstéfd%e(ilﬁldﬂ/aﬁ'iae((\!)qg Qefsrnined B9 MeeRSIHECKINhES expfession.
nodul

capabl e of dul ating an influenza virus replication,
. contactlng a conmpound with the cell or/and the

AT gand %1)9 (l)'?et?'ngd' Ift‘)r |§ rgtt?ffc%.}lahngf té‘ecarﬁgpﬂhdorsﬁﬁﬁgle for

the ac VI the
i v.preedreion, regleanat-mpodadd wreattnemb chf| &n elsﬂuenzaamuatmfectlon

or/and the  activity of the gene product of i. 15 35.
ThEOMRTP Bie R€RPm 34, wherein the gene of i. is

pref ef, abﬂ)ﬁbvﬁﬁrhgfche@ellf beahdabl éohfhurhBnadgdnisidb-capable of

screening nethod for identification of genes suitable
as t ar ge@Xpressingrregens avbensinthe aene ¢r/and gens: praguct thereof

Corpr | i N 2PRRRLoLBEUHBAG o ffieh % Gfks Eblicatidn, |
t r ans §jencantactinga roam pEoundawitic #pmbeldaodand dhe loega;rhiam of i.,

50 sy BT Ay B o G e

i nfl uenzgenyd 6f/G), and3) nodul ating the expression or/and
activity of the gene and 25 determ ni ng{ t he anmount  of
i nf | udhzseloetings apP@@lP@éﬁdehlche"@@Piate% hanamexet or/and the

or gani srré?tm? ?a\,\h?ﬁba&t%fgene t he expression

or/ and IS positively or negatively
correl ated W|th reducti on of the anount of the

A5 i el 41 S R G ol el soleceo
rmd.tdrﬂtnarbqb qA§15>@1ce4s| on of a gene is downregul ation
or upregul ation. WO 2008/ 043561 PCT/ EP2007/ 008852 30
36. A screening method for identification of genes suitable as targets for the
prevention, alleviation or/and prevention of an influenza virus infection,
comprising the steps
(1) providing a cell or/and a transgenic non-human animal capable of
expressing, particularly over- or underexpressing a gene,
(2) contacting the cell or/and the organism of (1) with an influenza virus,
(3) modulating the expression or/and activity of the gene and
determining the amount of influenza virus produced by the cell
or/and the organism, and
(4) selecting a gene the expression or/and activity of which is positively
or negatively correlated with reduction of the amount of the influenza
virus produced by the cell or/and the organism.

37. The method of claim 36, wherein modulating the expression of a gene is

downregulation or upregulation.
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38. The nethod of claim 36 or 37, wherein nodul ation
of the activity of a gene is decreasing or increasing
wW@tooslgssacti vity. 39. The screeni ng net hod of BEI/ERI007/008852
the clains 25 to 38, wherein the 5 influenzais
selected frominfluenza A vidlses, nore preferably
from strain Puerto Rico/8/34 and Avian | nfluenza
38. Me methad exf claiph 365 oHIN] . whEleinT hediddtian iof ghaeidiiony of a
of any .of, the claing 25 to 39, wherejn the cell is a
ma FERI 18 Fecigasing or creasing of the ACMYe nodul at or
or/and a ki nase binding protein nodulator for the

manufacture of a nedi cament for the prevention, _
38 IThegi sereaning /methodbrafvany i efnthe claimsn25uémz38,v whesein the

i nf ' - f. i | bit f influenz
i iR is; Sefted Sferd) iofybRPah oifysks. (Rare' Bréfraly from
exgtrafsPaertofRigo/B:34 andl Adam thffuemza Madisdsblatassuch as H5N1.

or/and of inhibiting a gene product thereof, for the
manuf acture of a medi canent for the prevention,

49 e ﬁrb@ﬁingrr@%ﬂ{bggéﬁé( bf e géinémzs% 3L ARSI t‘é‘n%acell isa

I
infection. 2 e of” a nuclerc acid conprisin
gemaaphancellor / and a nucl eoti de sequence sel ect ed
fromTable 1 a, 1b, 2, or/and 4 and fragnments thereof
in a nmethod for screening for conpounds or/and targets

44uilisebbfea kmastehmod]!:lltatment/ian@ a lﬁhhe?ibmdin@ mglgeirﬂ Zhoddgator for
treatnent .of, an influenza virys jnfection. .. Use

of HIRYUICURR & A MedIEBMENh RN Bie BfeventipBaglieyigion or/and
nugk@jentdpl sfsarl mfluBRgd virds infeEfforf clains 43 to 44,
wherein the nucleic acid or the conbination is

selected fromTable 1 b and 4. 30 46. Use of claim 45,

i i j f oucl e ' i_nhi bict.s, . ...
4@3{5&3@% énﬁg@ﬁgﬁ 8?3{]:@% viD (r)%i@ejﬁ:ggﬁé_cj@ada%lé QfYShibiting the
expression of a gene selected from Table 1b and 4, or/and of inhibiting a
gene product thereof, for the manufacture of a medicament for the

prevention, alleviation or/and prevention of an influenza virus infection.

43. Use of a nucleic acid comprising a gene sequence or/and a nucleotide
sequence selected from Table 1a, 1b, 2, or/and 4 and fragments thereof
in a method for screening for compounds or/and targets suitable for the
prevention, alleviation or/and treatment of an influenza virus infection.

44. Use of claim 43, wherein a combination of at least two nucleic acids is

used.

45. Use of claims 43 to 44, wherein the nucleic acid or the combination is
selected from Table 1b and 4.

46. Use of claim 45, wherein the combination of nucleic acids inhibits
expression or/and activity of one gene.



