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SOLUBLE FRAGMVENTS OF | NFLUENZA VI RUS PB2 PROTEI N
CAPABLE OF BI NDI NG RNA- CAP TECHNI CAL FI ELD OF
WO DDEMHA9EN The present invention relates to soPCIER2008/008543
fragments of the Influenza virus RNA dependent RNA
pol ymerase subunit PB2 and variants thereof, and
crystallized conpl exes thereof conprising an RNA cap
a l.on I u [
soLuhd h%%gaﬁ@é gm ﬂﬁ‘%{é%‘%u V?LL?S&PE%OP%%%?%%?%%% 69%585‘% RNA-CAP
con‘pl ex to screen for and desi gn conpounds t hat
interact with the RNA cap bindin pocket I n addi tion,

this i nventl on AEGHNICAL FHBLROQAINUENTION ng
The pgeg Olflilg% 18n r%ltgte%k&%gfggl n%-g t§/ BF 812 Iﬂﬁu%#zggjﬁggﬁ\m dependent RNA

polyrrieﬂi%b @hﬁuxﬁﬂWIeBI ahe Rf&ﬁiﬂt@fherf fhrﬂM%ySIﬂliSedeSom;ﬂai{@ghereof comprising an
t her eof usi ng said PB2 pol ypeptide frag (}
RNA sap fasales| #mnlrwemlfgh alsarislagisptor cyBpytatignal ‘THRtkods Using the structural
| I A
coordingfég gg Ik%lﬁ gﬁlsnigeg t5 rs?xtse?ﬁ féroaf?gcq‘gg%ﬁgﬁﬁlp@ggdsgﬁg &g%gzg:‘t'%\hﬁﬁjhe RNA cap
bmdlrtgh&)cketeht amianmfthlsl um&aaen narbatelsi toi mcthodhndemt(fymgr@hlpounds that bind to

PB2 eq%ttllpg n éag%? e é;e ?q%élm%in %‘itptlrj Zq?gérqbéy inhibit the

1ntera5tﬁﬁp‘m§1' RINer T@ps M#Caha sbih@fetol’ Bﬁdxsgiglr talipy2 |ﬂb1§ﬂ%9t1de fragments,

Id and 1's considere ongi gg
preferaidst irs i gy rhii ghi-thaonghpit aﬂetttﬂgr eH!ls m&emﬂmaﬁl:so Y t0 Compounds and

R T

condifdét¥Riue t@Wirflligfeefibnst dasdal by dpyiti Ve sinSe Qﬁgl@&ﬁbﬁdﬂd RN viruses.
I nfluenza virus epidenics is vaccination. However,

mut ant | nfluenza viruses are rapidly generated whi ch

escape the effeék I@é WWTQE&N‘VF -ﬁ@)}hl ght of the

fact that it takes approxi nat to generate

Inﬂueﬁéa‘r;%srels?n&{g%?g i%t {\{&C é‘ﬁxor%dillygaée{{d:q ahrtal %[19@%’1% énd is considered by

e required

many @8 BeRngingttoake Mgt §ikhiFicaht Vil diredtehe ﬁﬁmaﬁw skl Wfluenza epidemics
rapi dl y spreadi ng pandem c. An excellent starti

swipeghg globg gn pp@s&@@@%wﬁlpnbﬁramqawer%n RIS @gtgl'rega% destructive power.
At pr%s%lil/t;{flgah%g‘lafﬂ ﬁ'{egnsogf Sl ﬂYlél{Zgl vuﬁlﬁ gbﬁn cS 1IIQIH§om§tH)%. However,

ure determ rmati on of uenza VI rus
mutarﬁ Uﬁﬂma aidusegedre rrepldm"rgefnechi&b whichnescaestheiaffeets @l vaccination. In the

led directly to the deyel o nt of neuranin se .
ight P ch il (KR HPPRRTREDSETORS (b EBURRE: haerpitiuenza vaccine,
altemﬁtf‘}eetﬂéﬁpélglc%ééﬂﬁ ifd o8l Hedikation) Qx‘éﬁt‘@hredr@f)ecﬁﬁgf as the first line of

virus ptoduction. These and their derivatives have
defensadpaagtierapidly dpreadiogpandemio t he anti -1 nfl uenza drugs,

zanam vir (d axo) and oseltam vir (Roche), which are

currently being stockpiled by many countries as a

An e)tdenéﬁt étaﬂﬁﬁﬁ Yoistefornae dRUAbPHENtASS ExtBitallaheddeulign Nk Gtructural data of
However ese medi canents provide only a reduction in

essentidlevieal peateion Diust the arystal waictute detgrainajipn of et Inflapyza virus surface
antigen neuraminidase (von Itzstein et al, 1993) led directly to the development of

neuraminidase inhibitors with anti-viral activity preventing the release of virus from the cells,
however, not the virus production. These and their derivatives have subsequently developed into
the anti-Influenza drugs, zanamivir (Glaxo) and oseltamivir (Roche), which are currently being
stockpiled by many countries as a first line of defense against an eventual pandemic. However,
these medicaments provide only a reduction in the duration of the clinical disease. Alternatively,

other anti-Influenza compounds such as amantadine and rimantadine target an ion channel
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ot her anti-Influenza conpounds such as amant adi ne and

ri mantadi ne target an ion channelprotein, i.e., the M
WEe@ve#ds3 in the viral nenbrane interfering w RPEI/EP208/008543
uncoating of the virus inside the cell. However, they

proteirgfq;ég Ct{qgtl\/lfgﬁ{?ﬁﬁxﬁle@é'\){%e gnéjiﬁ?ergé?l g\?fﬂﬁ (R ﬁix?coatmg of the virus

s an e raprd ment 0 si stant virus
inside nhg eell. SH((vMa@dehe)eha\&I naqt b%@ﬁ)5)(ten$meladdedl idoe to theireside effects and the

., unspecific_ viral drugs, suc ri bav haye .been
rapid dSGIAREDt ORFR P rySaa B (VBRI e A00) I B dhore unspecific
viral L{rl’r:%§ l§§¢§HJQS ﬁBaﬁ#m ha& den m%vt%rwofk' Rﬁ\’tferahﬂedt%fqahi{enza infections

foved in a few countries, probably due to severe
(Erikssinck abf 1 @) sHOwavert ebatirinlis pnlg@@gx)ovedjhlearﬂ:\y copgtyies, probably due to

an co d eeded ref.erabl cted
severe e P L 20 SR v BRSASL ABlo S 58! g, reeraiy
dlrecte-ﬁ%gﬁfspdﬁfféfé%t Q@éé@pg to the famly of Orthonyxoviridae
h, as well as the fam |y of the Bunyaviridae,
|nclud|ng t he Hantavirus, Nairovirus, Othobunyavirus,
Inﬂuenﬁfil 1{1)12 éig ﬁvge l‘@loggtr Sirlh e&g&%@ tgé ?fagﬁ%?gf %M&{&Wﬁ&e which, as well

as thefaldQ WEl RO BuaySiifid4RR itdledifg tiienHantaviehs) Mnbhﬂuﬁl‘(])k‘thobunyawrus and
dependent RNA pol ynerase which cirrles out ) t
Phlebqvifusi ate Begaiive gtrandednBNS yiugess l; S#Hoﬁféowrﬁsoﬁ?gmmted and comes in

ribon %RB@elh S)taRlcYésrtﬁétl Plét\?“ r;ﬁ@N(&' ’\elkeﬁ a0 y @mér&@twm% carries out

eration o rase nakes
(i) theuafiabtopylneg sDthe ainghetsttaralpd SlnaImRer?g('ch}éﬁhm mral( PRdAshand (ii) the

vRNAlxggl?catmlﬁgr;tha Pé%(%gt?oe n@fg‘gﬁ? ni‘]%Nél tﬁca Qoty néake?&i? %f tlf})le so called
“cap- sﬂﬁtcﬁ b ﬁle%ﬁajﬂﬁh'/(’mmhe& Wl e®8ANKuRkARY @B alt m@oE%Néeaﬁwt al., 1997; Noah

er wt tretch of nucleotides. The cappe RNA
and Kfu@gﬁesm # bmdsvte the SbRNzPef:@ ofoeellulee mRNAHaelesuley arvi ¢lgaves the RNA

cap toggHA ey %Fﬁg Feé)tl £3 ﬁg@%%gg ’ l hfrgﬁ-&%ﬂ? gﬂ'lk'% gs Bgfners for the

synthé%%r&%ﬁl HI'@I& nﬂf«‘:‘]ﬂ?\&ﬁéﬁ@e Bdnipobed el thre sablin'msi PBe$polymerase basic

contains the RNA cap bindi ng donai n.

protelpb|RB;?eraa§ePAgo}e}eﬂ11]@xPI§béﬁ§)og% tlgeelg}pngg}s@sgpq:qd p(gymerase activities, PB2
since it is essential for
conta1g§,ﬁ} ﬁg‘%?scaB?’Pv. rggcﬁoq%w and viral replication and

contains several functional active sites likely to be
significantly different fromthosefo st cel.
The pgky%teéaswo'(nm#écﬁ@ﬁméﬁo Be an apprgRyiate ppfiyira ?%&‘g E%‘Z%\ jnge 1t i essential for

synthés&%fﬁ%l%‘i“ﬁﬁ%ﬁ dditaf lﬁaﬁ&h hitf @(Htéﬁﬁ@ sé¥iekd] ﬂu{t@lonal active sites likely

asse ymeras subunits by a 25-am no-acid
to be plgpiﬁcdﬁtly dtffemd:ﬂt ifrogn those Epurgl indiasy calbpagteinsyMegdenpgpl., 2005). Thus,

for exg@p[’éﬂ eltbqv?altkﬁgn ﬁ%?%&fé Féﬁ%&rﬁeiégvgéqﬁe %sggmg{}d 3‘})%??15&&35% subunits by a
25- an?n% h&a &Emde rései%hhg Wk BADifdidl Qoatik i PBEI @hanem et al., 2007).

onpounds has been iTdentified as selective inhibitors
Furthesforéai the audonyiclegss activity| afehe @obimaiassshas hspmdarpeted @pd a series of 4-

SubStlg,}t%%égc? B%(}bg%nﬂadgcﬁ c rgp?llf.rledgthlag]ng }dglétﬁizagéé %g%cﬁ% %Hﬁbltors of this

activi§Ooml BiffudsAaovituse® (Tom@aini epak, £$94) hisadaiitbon, sﬂum\lmdd: o:1 substltuted 2,6-
i'nhi bit the endaonucl ease of |Influenza virus OmBss
diketqpipesgzine, Igg@)ﬁe NB CEH9EP O f {peditschia confertaspora, a nga spec1es has been

shown to inhibit the endonuclease of Influenza virus (Tomassini et al., 1996). Moreover, there

have been attempts to interfere with viral transcription by nucleoside analogs, such as 2’-deoxy-
2’-fluoroguanosine (Tisdale et al., 1995) and it has been shown that T-705, a substituted pyrazine

compound may function as a specific inhibitor of Influenza virus RNA polymerase (Furuta et al.,
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have been attenpts to interfere with viral

transcription by nucl eosi de anal ogs, such as 2'-deoxy-
wQ200blogesdbguanosi ne (Tisdale et al., 1995) andPCT/EP2088/008543

been shown that T-705, a substituted pyrazine conmpound

y DGt I e '
20 T B B 6 B i Y B i v
eIFAE GO RINAI &pnstidcudes and ¢hflesiza tvies (RNBiingractide woith RINwrcap structures

Hookef 6 #hiH93) WeRUBCCEoYFlcap ABHPBAGHAARRIGY Giggeess Wi Influenza virus,

i ! i hd1é gt ideBYRE c6 ds th
sut oS Uy BRIEERL 1y Mo SO 87 2oyl coapounds
interact withsthe BIA cayt bindimg poclegy 06 PBdiang ppteotiaiynintasfene with RN A gap binding

maj or stacle for jdentifying conpounds that inter.act. .
and.thgjeby RRG RAVIEESE SEHHON S35 0k Bt PO R T ATB B G AL Aty of said
bindin%?h&(ét%a@u}ﬁcﬁ&rﬁm cap binding and thereby RNA

'ymerase activity was up to now that the structure

and identity of said binding pocket was unknown.

everal attenpts have been.made, t ucj dat e,. . .
Severa?azgtemprtmﬁllq s eFIé,mﬁ% V& L,ICI%%? ﬁh% g‘ﬁlts}rs‘og@r ;%lsnﬁlﬁé] glst §I gwever, with

controEr9b rdsui i Os&XRKhE RPérsmentslindiéael tHaatwd Wopaapakqhances, one N-
sequences, one N 42-282) and one C-term nal

(242-283B8né pRy (rreoswinal (S3&§Abnprogmmppegmenhet PBgt sonshgtrihe RNA cap-

. bi ndj ' . th i . )

o LT LSSy R WP R o

linkin@&i_@%ﬁr%ng@gﬁﬁ Biehﬁﬁéd d'lﬁéc_ﬁignés%?&_emﬁﬂgﬁ ﬁogw;mimdi ac'gi_ $3tm arrinpcacid 564 in
aci to ami no agi in th otein supunit,. .

the P%pqoreé@ Is‘ﬁ?‘l“'}ta _B"I‘ﬁlﬁ@)la%lﬁ ARG aGig, lﬁ%“‘%}ep'_g@z? i’a?s‘; pﬁfft“i‘ﬁf’inéqradnon site for

the ngﬁﬁct%ha(ﬂ LOR., SI00g). fifthe or@%n%@n&l'—dna%is%sulte@qgQote_ntial RNA cap

ernore,” nutational analysis resul'ted in potenti al
bindinBNAin@ pcibiresidueg Phed G3cand e 494 witindRB e bRT etral-, PARN04
within PB2 (Fechter et al., 2003). It is an object of
the present invention to provide (i) high resolution
It is a@to[)_ké(:a bf Bk ke Rivedttd BYMowae ikl fgolnaek sfrudtiraP@ta of the RNA
y X-ray crystallography, (ii) computational_ as well L
cap bairignpadket of AR busX-ray efystablopsaphy, G)rgomputatioalyaparell as in vitro

etti for i|d i fvin o) . i .
et i IR SRRy SRS 2 o i
RNA WisdinE ek obi PBIE, nprefstably hesrefing ntvithf RNiAngrapi bindiRiyAand  thereby
_ pol ynerase activity, a.nd(iii)...hrmacoloi al .. ..
interferigpEh (R PALTETRRS At &R (i POarRRSOlsica] fampositions comprising

[ t foi i j : e ol 1 the ca

s EFRATRALt TRSFALR O HHERBREIGABCRl, vy veals wing the co
snatchihg mlechumnidtn foflsgnthedsefird mRINAL on al |l ows for the first

time for the precise definition of the PB2 RNA

capbinding site within an i ndependently fol ded domai n.
The ptéseﬁkaiﬁv&ﬁgahoa}n%% BeaR Histhint ©PMd PHeKks dafiniibeIof thd1B2 RNA cap-

site may be located. It was a conmon believe that a .
bindifgusiet withialandagepehdetitiycfolded slomadpuiIt bas un to naw deen highly controversial

oA 3 VBRGSO RSP 5 WL clfbon cop i i
requirgf glgl giggé@g%%fag& lBEbURIite 38A bodsible Also véral RNAe(Ciadii eaal | 1995; Li et al.,
2001). The surprising achievement of the present inventors to recombinantly produce soluble
PB2 polypeptide fragments comprising a functional RNA cap binding pocket allows to perform
in vitro high-throughput screening for inhibitors of a functional site on Influenza virus
polymerase using easily obtainable material from a straightforward expression system. Previous

work on cap binding inhibitors has, for instance, used complete ribonucleoprotein particles
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PB2 pol ypeptide fragnents conprising a functional RNA
cap binding pocket allows to performin vitro
whe@hosdesdughput screening for inhibitors of aPCI/EP2008/008543
functional site on Influenza virus polynerase usi ng
a tenial fro tE f idi tail
purifie B! IRRIcAED I BAGHSP o dI3TA0035 ERUEIoRE 6 broviding detaited
structuré bodrtinates oh&ﬁ: RN Arcapisiding pocket eithindPBi2, ehcepresent invention allows to
ri bonucl eoprotein particles f|e from Infl za
use str\t,tptlureoh%seil qugq@éq; eéttg gpp-bﬁtzlgtgg | FAeighd e 1185 zco screening and lead
di ng detailed structure coor d| nates of the RNA
Optlmlcazétt \Hbi ndi ng pocket within PB2, the present invention
allows to use structure-based approaches to

cap- bi ndi ng i nhi lico
scPeeni ng gnd I egwwdﬁﬁpélﬁ @M@\IG THE
In a ﬂr?fl\/%l}m:tq}{e e?enft '1ﬁ§etnt16§ ReRkiest BEsdMIKRS Polypepi@N Fiagient, wherein said

es to sol ubl e polypeptide fragnment, wherein said

polypgptidy feygtriedeisf (n)a@amﬁd fram the Inflenzaevirys: RWA-giependent (RWA polymerase

subunit ghliéﬁt"%{%ﬁ‘gﬁg (ﬁ\IA 3;? gfgp L fn%srfﬁ t%lﬁbﬁlglAtn cgaB a%l&ﬁglereof.

cap or anal og thereof In a further aspect the present
invention relates to a conﬁéex conpri si ng the o%gbgf .
In a fysthiey pspeet e praserfriavensiorelates tha se@plex| comprisingihe sefuble polypeptide
pect the
fragmi L oE P e Rl Afioh dRLATNA i fr i Ferso

pol ynucl eoti de coding for an isol ated sol uble

ol ypeptide fragnent of the present tion .
Ina h@%ﬁpeﬁs@@ctret% ipyeglightreld %@éﬁt%ﬁo%ﬁt’%‘é{"t‘d@“}& coding for an

Qe CRNTY the bfalerdt vehfigh.at ed
lyﬂMJ ynucﬁﬁgéq%e ?%gghe presgnt invention. In a further
aspect t he pr esent i nventl on relates to a reconbi nant

t cel | the oI at ed C
In a FyHE" grSLHE RGBT RIS I7E PetBRIAL: YRR sFigfisie he isolated
polyni1EiRRof kiR RBenbhvehtibor further aspect the present
Invention relates to a nmethod for identifying
compounds which associate with all or part of the RNA
Ina ﬁ%@% g%%dtlptgg pp agﬁ%tge%&gﬁ ?éatgg tdt ?%c&hgl#xhﬂﬁldtgggégﬁ%orﬁﬁns@ng the isolated
polyn&QEstide W the ke ent Bivehifi @t orrthd Gécoﬂibumat techorroditiegpresank gtvention.
defined by the structure coordinates of the conplex of
the present invention as shown in Figure 18; (b)
Ina fﬁﬁ+ e{ E%}q tfe ﬁ]&%ﬁrﬁtlh%ntf‘%'}gla% tﬁodn}ﬁ@i%g fQV 1<ﬂznﬂﬁﬁ1ﬁ%60mpounds which
fro e group consi sting of: asse
associa®l withu kA or pra gifiert RNAn¢ap tiadidg podksd oﬁ BB2(qr ithe bl@rimgmquet of a PB2
a conpound from.a small Iecule dat abase, and (iii)
POIYP%lelq?d@Ba‘i‘tr @‘Hﬂﬂ“%’é&ﬁ’ﬁﬁw@’t& ai d conpound; (c) enploying

(a) coﬁ&mﬁhgta'cgﬂfﬂutml bPsak® binaln® pdckétidefiRgd By €@ stafticture coordinates of
operatfon bétween conput er

the complex of the present invention as shown in Figure 18;

(b) selecting a potential binding compound by a method selected from the group consisting of:

(i) assembling molecular fragments into said compound,

(ii) selecting a compound from a small molecule database, and

(iii) de novo ligand design of said compound,;
(c) employing computational means to perform a fitting program operation between computer
models of the said compound and the said binding pocket in order to provide an energy-

minimized configuration of the said compound in the binding pocket; and
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nodel s of the said conpound and the said binding

pocket in order to provide an energym nim zed
waeemwbiognesat i on of the said conpound in the bi NPCTEP2008/008543

pocket; and(d) evaluating the results of said fitting

eratj.aon t nti gy the I.af ] oF . ' :

@ QBRI s Rk BaRA ey G R AR SRtkn e i
compoRvalanatthd irdigy péukei inodelf wieidbycvalvating theoakiligoef s compound to

wth the said binding pocket. In a further aspect the
associge dgdythe paid bindingpackflat es to a conpound identifiable

by the in silico nethod of the present invention,

under the provision that the conpound is not nvVG
In a foitkdyPaspeat Ghe, presefip pp@ntion &lpeSto ancdippphd ideGpblenbyrthe in silico

pC, m GppCm. m pyU_ nv U . 7
methog SR Bresey JRYSANon. t%icfwtﬁ Bsﬁﬁ‘g& at the epponpd,is gk G, m GMP,
m’GTgPh{f‘GggﬁG, E[Zé?ﬁp?fﬁd h'Grphe hiGppAch,t &GN GAsbCm, m’GpppU,
| pocket 0 h

ndi PB2 or variant thereof. In a further .
m’ Gpppd freg 2-AméncpT-beezyl-9i (tedroxynbutpl) di @ dihy drospuwimpreaadr T-705 and is
identifiaglRle by the in sili t hod the present
able tq ‘H{}%Fﬂ%ﬂﬁ@ﬁ&%lﬁ’l@ﬁ@ %pg?/tio i ?Wﬁf‘a’fﬁ erg%f?rpound i s
not nvG nvGWP, nVGIP, nVGppG nVGppGm n7GppA,
7 GoppAm 7 GppC, mVGppCm  nvGoppU, nvGoppUn -
In a fartieni aspedt- the rprogend igvenhgn) relgips tsgwpgmm@ddidﬁy{a%@wwi the in silico
-6-.qpe _or_T-.705 d, | L ki bi .ndl . 7
methof it BEpRise R v rd bl i, ORI BILEFE, miGMEP,
m’GTPhei’€pbp@) eh'GpppBNA miGppp, antbgpAneméapppd,nmdGpppCm, m’GpppU,
,. further aspect the present IE‘\#GSU oa, rgl ates to a 705 and i
m’Gpppldho @- ABNNG- dbsRatPr o ysomyobmidy- Lt iy dxoseigy-goge g1y -705 and 1s
i Ll i h&eb NG PRkt thereof and th
able « (T lodg RO 1Ae PO TR RIS fin TS E AR forcof and the
RNA ¢dp)oremalogchéresf. t he pol ypepti de fragnent of the present
i nvention or the reconbi nant host cell of the present
invention with a test conpound and (ii) analyzing the

Ina f@%ériJs?ec‘?fthesﬁfegeﬂﬁiﬁ@enﬁ@ﬂ'ﬁ@l'd&g tb @ mkthed tfor fRAtifyliy éompounds which
urther aspect the present invention relates

to a ,
associpleawithabeitRNA| capobipdisict pasketppb BBai o bindineopaskelg QloPBA@olypeptide

. in vitra nethod of. the present j .k O : ;
varianty GRimpritRE O . (DFORRET I B i TZBA S Ragrhéhu B prat invention
or their6@mitihdrb§ dey dffiiee pridsetit inventied wirtl aabsttchmppumd amt (ii) analyzing the

i nvention, under the provision that the conpound is
abilityrefisaidh test comenrnd 19 tirblo FpppG, nvGpppGn nvGpppA,
n7GpppAm  n7GppC, n7CGppCm nvGpppVU, nvGoppum
2- Am no- 7- benzyl - 9- (4- hydr oxy-butyl) -1, 9-di hydro-purin )
In a fufthemnespect Tre7Posamndnventiablrelates tbi agharmackuwiceBomposition producible
ol ypepti de, varianf thereof. or fragment thereof. In a
accorcsjlag %/(h@F l%gﬁ@c‘i“eti"ﬂioé?héé’é‘f??nﬁ e on relates to a
conpound identifiable by the in vitro nethod of the
present invention under the provision that the

In a furtepaspedt the presenti@@ntiod GIRtes tﬂ@mpwgdrjg@tifwmypt@dn vitro method
of therrgr%) n %iverrﬁzc%p&%@ thrg7pcr;89irs)1%h tH‘Zt%Q %%Dﬁrllpomr?ﬁ)splpollj’m7G, m’GMP, m’GTP,
m’GpppG, m’GpppGm, m’GpppA, m’GpppAm, m’GpppC, m’GpppCm, m’GpppU,
m’GpppUm, 2-Amino-7-benzyl-9-(4-hydroxy-butyl)-1 ,9-dihydro-purin-6-one or T-705 and is
able to bind to the PB2 polypeptide, variant thereof or fragment thereof.

In a further aspect the present invention relates to a compound identifiable by the in vitro method

of the present invention under the provision that the compound is not m’G, m’GMP, m'GTP,
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M7 GpppUm
2- Am no- 7- benzyl - 9- (4- hydr oxy-butyl ) -1, 9-di hydro-purin

WO 20001046983 T- 705 and is able to inhibit bindi NBCHEPXeS0N8543
the PB2 pol ypeptide, variant thereof or fragnent

GPAE i ORGERY  PhOPRPRC et CERUARE! of Gk oM OPRRC™ ' GPpPU,

7Gp;§p'lhhde%nﬂioL%h@@l-&qu}lﬂfoﬁyhlﬁxtﬁM L aipyionpliring6-daeeirnT-705 and is
of PB2. In a further_aspect the present

sble - ishibh GhindiDe RebNREndhe B2 GRHPRRUAC VAR ths-ealei Hagment thereof and the

vV armaceutical conposition of the present
RNAéa Og%élgg%e?e% anti body of the present invention for

the manuf acture of a nedi canent for treating,

anmeliorating, or preventin |sease diti ong cause
In a figghes aoRect (Y BEOTEHAVOTION TR Pu Cuihoay dliedRd AeAtiREthe RNA cap

Y : PTIO\lGZTHEDRAWNGSFIG 1 illustrates
bmdmgabﬁéfxgﬁgﬁ'%z with potential binding sites for the

PBl subunit of the Influenza pol yrrerase and potenti al

Ina h(l@ﬁlébgsiﬁ&b n%leg ?1!#%}6} gn Jéetlﬁéﬁet%l a((:\g_sg gg?)éo u.l%{ Jefrﬁle gge%?nt invention, a
pharm%@&ltllebl @mp¥sitionZFAhe presét-iMeneién Eeﬁﬁltaﬂt!ibcﬁiy al the pAR6R)invention for

addi tion, various PB2 fragnents are shown that were
the mg(aﬁeqtmee(af 4 onedicgment ifer tregtinge §B¥eHprating,| oropreyeriuyg disease conditions

struc S &l 8, 8 s and are
caused B FfIdSteB G v PG TR E ik A . o7 "
fragnents encoded by 13 isolated clones are depicted,
whi ch encoded_seven_un | ue PB i sol at ed
cl ones span nﬁ&“%%pi]gé é’%@ﬁgww9 o one
16: 871 to 1452, done 15 871 to 1452, O one 57
FIG. I mluamat@ fullt longsh PB2 gidly petgntial bending wies farghe 83 SPB“%‘Aféhe Influenza

polymflzase ﬁ% p{)tgggaz%ﬁ Adzl‘ig%ma%\é) gl%é% tpr@c&igtgq By %ﬁéﬁmo%(@a&-N/Cap -C see

Hond4 €t 344911999 OReCOTrp52Y st® L1404l (200d),CCanM & Fathéertep al. (2003). In
1491 of ID NO 25. FIG 2Ashovvsa8 E? 1 All of
addltlom,lwslpuaPB %@?@?nﬁﬁmﬁf%‘d&lﬁ% VTS BRIETHIS ;f%‘}e) cfefial expression.

these F&r?s?rﬁ?t?tar@@é;gl'?ssgﬁ Il ﬁ@ 019 2B 3reORDIEbISURBHIIRY t6 DofiBn the length of

Ion sorptlon at 280 nmin
PB2 faadmdntaencodad tby 1|3Slsplat£tdt ddnasears depicted, wihigh encod¢dhsevgngmique PB2

fraction . FIG shows..a c b
monen R e e R B BRI RG 19°87 wo 142
Clonef :]1398'7?% 1(49@1 @Bn@%vdsw@om@ 4960 H5-t8an tgalq9, Clone 10: 832 to 1443,

tration. The nol ecul ar wei ght markers have sizes

c1one12|16 8056, 1452, @:lsone 295 805 265 1453 4Clonean: 120 1o 1495 (doneyk: 706 to 1491,

cuons BT FAoHIR 2 Y8 B oy RPAs PRI 9B} gm0 o 25

n7GIP (5 mV) formed wi th preci pltant solution 1.6 M
sodiumformate, 0.1 Mcitric aci

eEFHPfg. 6. FI %@38 . ids 318
FIG. Thsbews heraphylussang theparificalion ol plYPRAXIAF Siagmgpiegnino acids
to 48?%‘?‘1 L g 36988} '79%6:{ ﬁﬁ%ﬂtcoﬁﬁfﬂ MPhe absorption at 280 nm in arbitrary units is

plotted versus the elution time and fraction number.

FIG. 2B shows a coomassie stained SDS PAGE gel of fractions 24-34 of the PB2 polypeptide
fragment (amino acids 318 to 483) after gel filtration. The molecular weight markers have sizes

116 - 66.2 - 45 -35-25 - 18.4 and 14.4 kD.
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acids 318 to 483) in conplex with nvGIP (5 m\) forned
With precipitant solution 1.6 Msodiumformte, 0.1M
W@ Ra0pH¢098i d pH 4.6. FIG 4 shows the X-ray di PET/ERI00HONS543
pattern obtained on a native crystal on beamine BML4
¢ . Yo L .
FIG. 3 ¢t (i BARAAy Ut PR o e i bR, 118 0 483) in
complee MithdmNG TR (SmaM)HBAn] withOptedpitart 23MtiénA..6 Msodiom formate, 0.1 M
.. right inset shows the diffraction extending to 2.4 A
citric 3P %4-0on. The bottomright inset shows the frozen
crystal used for the data collection, which has an
approximate size of  5x 1 5 x 50 m. FIG 5 shows a
FIG. 3B Hoovs the agystats of partielly selend-methiafylatéd PBBpojypeyidp fragiment (amino

wids SHESIRL LTRSS 1508 2 5580 o PRl sotuion 16
sodiurﬁmﬁérﬁ{&kébﬁdwm%ﬁm.@ L. and Sander, C, 1993),

h al'pha helices in dark grey and beta-strands in
l'ight grey. The GIP is shown as a ball and stick nodel

ric. &g ind S5 AE00LBE) oFBRE Bu a0 gy mr ¢t e
Europ@e[nes%rféhf‘dtﬁﬂ’ R&farEFddNiRy NTh@ B fradtRnPalein mB&tedUR Space-group C222,
visible Iin the structurée (respectively 320 and 485).

with delldinfensioasva=8D.2alb=04 Aatci-220.41 AWThé tofeight rinset shewsfthe diffraction
t he PB2 pol ypepti ragnmen ami no acjds 318 to 483
extending (o1 ARy B oy Y SIBhE ek R Sithe T 8l ISed for the data
roj.ect,s, i nto . vent I Bcts the
couec@%rhfwg}l%{r‘llsoar? agﬁ#&og([uﬁgi!elf n idatt‘s1 gé(ﬁseggéeiﬁlmnént al electron
density of n7GIP surrounded by sonme of the am no acids
that formthe RNA cap binding pocket within PB2. The

he
FIG. ®blunty onibbendiagyan of s giosaac b the FRR nobipsplidafigment (amino acids

R VE usin X DA
16 o el R AL St B SRED e g sl g clelted by
DSSPQ}H%ﬁg,éL.gm. s%ﬁﬁ&, éﬁmm@pb,azﬁh talpaa hamceam?umgtg;aﬁﬁa beta-strands in light
enbedded I n e cap .bi ndi ng pocket . L. N
srey. ot QUL ShoWe & A0el1ga SHShBIOIISHT 8 SR BB PIaIRE: Phed0d and
is357" §;i §@re the N- and C-
risss3L TR ERol AL} Wiy BB SOHE AU the M- an
termiréh® Faslduss {isible innthe senatareArespeatiaely 380\nd ¥83). a/ 3/ 1975)

and B (strain B/Lee/40). The secondary structure
of AAVictorial3/1975 (cal cul ated with DSSP (Hol m and

FIG. & an A8 DvelvIewd bf BlAMRRNRY BF tHe FBBSIYSIMEde fragment (amino acids
altgnment. The structure based sequence aljgnnents

318 tomB3 iptahples widhtth’ GBPRevealing that the 420-loop projects into the solvent.
(http://espript.ibcp.fr/ESPript/cgi-bin/ESPript.cgi).
Resi dues on a solid black background are identical

FIG. DejepRed tHeh Corlfdn@RAUATE Gfe. uibissell) Bqueginestal rdéotheddnisity of m’GTP

principle residues interacting with the cap analog ...
surrounglest by Spwesof L wBweAcids (s 1AM 4B ANSCEARSHBGIng ROgKFTerifhin PB2. The

of ;the PB2 - bindi . ' i nf d
o W o AT Rt s o
non-cfystalldgraphiersy Aniary/ dveb@ing contoured at 0.95 sigma.

FIG. 8 depicts the cap analog m’GTP embedded in the RNA cap binding pocket within PB2 with

potential interacting atoms. Putative hydrogen bonds are denoted by dotted lines.

FIG. 9 shows an amino acid sequence alignment of the PB2 RNA cap-binding domains from

Influenza A (strain A/Victoria/3/1975) and B (strain B/Lee/40). The secondary structure of

7
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Annotation is as for FIG 9. FIG 11 schematically
depicts the interactions between the RNA cap anal og
WOorT@IP4@sdl t he RNA cap bi ndi ng pocket w thin PB2I/ER1968/008543
cap anal og m7GTP (labeled MG is drawn with dark grey
r S:.a
ANlctlaPFf%ﬂW@ ﬁterde%% P%S#t }I-i‘?lfeﬁsq{sl%h@eagagry 1@95‘3 is &gplayed over the
sequenie® Nélignareat. sﬁmmtraauﬁobmd deqnaxevalignntenes d/lesat phxted with ESPRIPT

bet ween d d ) hed t
O e T T A
identicAf betdah ﬁlag AR5 %@ﬁ %1 ’ltlﬁetriah @5‘ %dla—aﬂ@ 6 BHA@Ple. residues interacting

correspo ecul e chai n designation B
wﬂhthdtapheﬂognﬂﬂdThate file. The four ot her nol ecules in
the asymmetric unit (chains A, B, D and F) give

simlar diagrans with mnor differences in distances

FIG. l@ns‘ilo%taﬁrarﬁ’l%'atcido{bguermeahfghﬁiéﬁﬁoﬂ\ﬂ:% FBXRNUS bi}ﬂbinﬁﬁ@Lﬁﬁlams from
(Wal l ace et al FI'G 12 shows a coonmssie

1nﬂuexsz[aaAn(§tta$D3/‘¢m@§13é?éil9 ') Bn Estrains Bkee/4D ady€i Girasy Ann Arbor/1/50).
i ndi cat ed type and single point nutants of the PB2
Anmt%té%“ﬁlaﬁg‘? rféhd main, after binding to a n7GTP Sephar ose
4B resin at 40C. Mutants E361A, F404A, H357A and K376A

failed to bind to the nVvGIP Sepharose 4B resi nder,
FIG. Hosehiemiatieallynpeniets Whe dntesaplaons: BRtween HienBYA A G fiealge ™'GTP and the
di 1
rovs GRSty AEE A L By B R gon it dr
grey Bodids, priotedh nesiduesi with ymédiwedr grsy i toakls ymd ewatere thodgcuBBCvith light grey

(cf. Table A H357W t was S
il Sy e e
r 1
in A. {cﬁﬁdTPy o %\ﬁ%eegq{s I‘éfra]%l?’ %ﬁytlgfll'tcﬁcg rﬁ;&él_refg Ql%zi’tchrhéa ?})2?/ gelagr Waals contact
with thei;gand: d‘mpah@ammcmelspbltdy e thevimodgeuleDyith @,mgi@ﬁ@n&tu%B in the co-

e reS|d es .Val 421- 3 n426 _.hy th ChN
oxdinaty S | ooV S DMS W 1 g G by CFEpG Al B and F) give
simila® QPR Gith 3RinbY BidfeRéhcasin distacadfandi waleit ygaitions. Thi fighre was made

recombi nant pol ynerase conpl exes. Cultures of HEK293T
using EEGPEOTMalloce etrahnd9¥0t ed with plasni ds expressing PB
and PA (F) or cotransfected with plasm ds expressing
PBI, PB2-H's or mutants thereof and PA Cellextracts )
FIG. Illeélﬁ)v@rﬁbyéiﬁibshystﬁufd SDOWPA GE! del of @iePreSelphaf detombf dr@icated wild-
he pol ynerase conpl exes tained.and el ute
type aAAGYRglgepeint @%%ntwfb%v%é%eéaaﬂ bidipe %Omlfb&(%?be‘w‘i‘lfl% to a m'GTP

Sepha?c}%te 4&9 gés t Jl‘% Attabits E%l%tﬁlmwlﬁﬁqﬂ éncf—‘KBV@&Lfai@élﬂto bind to the

respectivel’y. Thé position of
7GT1PASe@haosé 4B r&mm dndes comﬁtlom whiereovitdatype ipgteindimils; whereas F323A had

f | rk h
TR OO T —
this bmhﬁg;ﬁgltgﬁg%rmlcﬁlw e&Qlugby Gt ReEC ((éfQQ‘"abIéoﬂ) A H3G7Wlnitat was also

at shows replication activity of the
made b Ilr(ﬂtteyw Brandrt have thisirgsidveatetbis pusitiony Bhisanigfanhvamtolubly purified

and f%tfn?i] WI e Cﬁ\ﬂfgbﬁ% 85?[%%&})11%1&8 tJ) e hlvéﬁngeplﬁ%rosé 14803 compared to

wild-type. Mutant AVQ was generated by replacing residues Val421-GIn426 by three glycines

(420-loop) and shows cap-binding activity.

FIG. 13 shows the cap-binding activity of wild-type or mutant recombinant polymerase
complexes. Cultures of HEK293T cells were co-transfected with plasmids expressing PB1 and

PA (®) or cotransfected with plasmids expressing PB1, PB2-His or mutants thereof and PA. Cell
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wi th N 2+- NTA- agarose. The accumnul ati on of progeny

RNPs was determ ned by Western-bl ot using anti-PA and
wW@evAoMPsaNt | bodi es. The data are presented asPEEER®AL/008543

of the wild-type value and are averages and ranges of

oo EYRRO A AU S BRRE 4 B  BBcompincs

retaingdl 4ad eldted svith ©IGPP v\teli’eitevﬁiile&\/byt\ﬁ&stem blott with PA-specific antibodies. IN
transcrlptlon act|V|t of purified wld e Qr n .
and E padiept, SPHEcshpestias 14 ded P‘Fﬁ%‘“d%?@%""’b‘?’%'é’e{q%{gao%?%“ of e PA-specific
RES1EBR e Mﬁl&& VShoMaBon the left.
band lg\gﬁ%r at eﬁqﬁgr‘?ﬂﬁ’g@f‘ﬁgm r\(remrg))fes Val 421 ' n426 rgy reeorl °
Mutang AWE) was génk?died by pplackigGesiliGes Bald2 lamt 6 b}aﬂlre;rgby@nqsr(ém -loop).
invitro transcription activity of purified wld-type
or mutant RNPs using b-globin nRNA as priner. The data

FIG. 1in§%r9§?£ﬁ1dth§{ ﬁlo%%ﬂ%ﬁoﬁ%lﬁ@mﬁe KfildLtyPe BXR@ENTPBlyMmerases. Wild-
DVQ was generated by repl acing resi dues

type ahﬁilrmﬂant(ﬂlmﬂrRNHsyWth regongfitytsidna yiosag- mmﬂy)i byrffinity ghyosatography

it S5, O] PP PSR BB Wil

using BME-PIA 811 Mitl- MNPt anBBodiEs. HeaMa HYRsresehted zd;qie@cemt of éet wild- type value
are averages and ranges of two experinments. Mitant

and agagvegegesranderingss pb pve EXperiments dlybdany A Y Q1 was r&ﬁ%atﬁg by replacing
0; hG18 lists the refined
R i e

fragnent amno acids 318 to 483 of SEQ ID NO I with

Lys389. The fragnent has an am no aci.d se Ce .
FIG. ]a’%lécﬁ graply thag s@g@ ths imeyitrq 1rap§cr)(pg%|agt}(v1w ?ﬂplfrﬁie d-é%%g: or mutant

RNPs %ﬁlg?ﬂeé ﬁrw& OPRN@sth HesehicBNOS RIGES:s (4R GhRges Moeexpenments

ecules i1n the asymetric uUnit with chain
Mutarh A VR wis gEnerfted b eepRididng msidaesV el 2 bilb426 by thees gim@nes (420 -loop).
nunber 1 of each chain. There are 293 water nol ecul es.
The file header gives information about the structure

FIG. {Efs angﬁgﬂtthat"sﬁ%\QMher #h8he tiaﬁsdr?ﬁioﬁ'a@ﬁﬁm of\p@sfeed wild-type or mutant
coord tes are neasured. The first letter in the

RNPscafingrp-glein meBNvhes giriereenThe Tata repastede precenesagsstang ranges of two

oo SRS 550l s Y45l b e s

(420- 10 m define the atomc position of the elenent as
sured The fourth value corresponds to the
occupancy and the fifth (last) vaI ue is the

er at tor B fact c t .
ric. | ERbreroeh e b homal Of el Gal EERM Yt SR Bpeqent in viro
transcﬁgﬁgﬁ QGEHR/ (ﬁsputn'i‘i%d I%iﬁi'-t;yb@ Or SRt RINTES. tFlvie thﬁ presented are averages and

ordi nat és. "A val ue " indicates that each ato

rangehaftwahexpsemenisoMutantdM Q@ was igererated Ry r@ga@n$,@§}dpp%}{al4l2lll -GIn426 by
three ysintlB01PED. movement of the atom around its atomi ¢
center. The anisotropic tenperature factors are given

FIG. i;&r)]h;tgglmly!ﬁgggc{ gtao;qlig gm@g?lr:e%oagjr %I&fl% rlj’%gepoflpae%gcriee fragment amino acids
318 to 483 of SEQ ID NO.1 with Lys389. The fragment has an amino acid sequenece according
to SEQ ID NO: 11 in complex with the RNA cap analog 7-methyl-guanosine triphosphate
(m7GTP). There are five molecules in the asymmetric unit with chains A, B, D, E, F. The RNA
cap analog m’GTP is residue number 1 of each chain. There are 293 water molecules. The file
header gives information about the structure refinement. “Atom” refers to the element whose

coordinates are measured. The first letter in the column defines the element. The 3-letter code of
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Before the
present invention is described in detail below, it is

W@ 200B@4a983ler st ood that this invention i s not |PECI/ERW0S/G8543
the particul ar net hodol ogy, protocols and reagents

descri bed herein as_ t e var | S:.al s .
the resyier appto ALt Sy bR R o ghic i Inf Brst3 valuesin the
line “ AP AsBndthedesifilci pokitign pd tHel cléthétt as fivaslirakMhe fomdtly valaedorresponds

is not intended to limt the scope of the present
to the jopeupanésoandithechiftinilast) kYéluFi1§nﬂtee@n¥§’ﬁ¥a§/‘“5)fa‘itﬂ%(%;%W&-eghe occupancy

factor ge!fgrisq‘? Itl*e}@llﬁﬁ)ﬁ Jehe H’%ﬁithcgfelg & Wﬁﬁc@r eadh latdr? %E&{%&l th@RMsition specified

clien erns use ereln ave the sane ani ngs as .
by the GoOBTdMHtds. Wndns bOOL’ indicates tiudt eactdatonr hasske kame wonfognation, i.e., the
same géémpéggﬁﬁp @lacﬁle,{ﬂ ﬁp(% g%g%&rgqu% g\ge%rl‘?léln@?{o? tl?a%frﬁegggreg %novement of

j n nGal e i i \ re: given in the lines
e G SR ok T, ARG REREIE O &
marketHEAWESOTE. hismansenttatare cOesponds Btbe PDBINetformpatand,
(1995). Throughout this specification and the clains
whi ch follow, unless the context requires otherw se,

the word " coppATSED, DESCRUEITOA OF THES REWEATION
"conprises" and "conprising”, will be understood to

Beford (I lﬁes&ﬂ%n{./é}ﬁﬂoﬂ% Q& cRbefinepliltttidviliEARH beundér§ido@khat this invention
group of 1 ntegers or steps but not the exclusion of

is not dinyitealt toethei pattéopdar roethedapgyrprgrocels aofl reagestfedescrbed herein as these
steps. Several dogunen re cited,throughout. t. f
may 315 Ohis S6pae: 1 BATTEN BAL o ero i el TP i gl B purpose of

descriﬁﬁgg:iaﬁj&uheﬁ%ﬂwdﬁaeﬁkIonaqt&ati§ noPiteidedaplirhit ahé eespe of the present
screntific publications, manufacturer's

inventimewiichcwill badimitets onlycby dies apranded clajmat Heless dgfined,ptherwise, all
ainfra, are.h by i . ' -
] e B ARL TR LREERPIETH: RS EFIESs Lkl underson

one ofsHlings) skl ik akthe i nvention is not entitled to
ant edate such di sclosure by virtue of prior

i nvention. The term "pol ypeptide fragnent" refers to a
O 2] (@R Qe |Gl | MROYELiBEd 8n SIAGh@BARRY glossary of
Preferﬁ@?’d ﬂ(%fwél n. %162 ?%%\%1 g%r g’fsfgfeﬁ conpfli sesnpol gpept iH%Ie & Y
biotechhalgpRslt ®rfadUPALli Recansendativas)y, Hrd W ekeueabgrger, B. Nagel, and H.

structure, and.additio I fers.t ot el t hat are
Kolbl bt Hv@ioaddvmical Actin (gD Batslapwldtand, U9, o1 o

subunits, form ng quartenary structures. The term

"peptide" refers to short am no acid chains of UP to, )
ThrougBowtrthis spenificigionfaad thivclaiots whisle §dlow, upleas thg gantext requires otherwise,

segondary ,or terti.ary strue oA 0 00 P IS
R s
implyas SieRlsYorn0bf Nsbied ihtesdrast seipyotigiesp ofResigdses stapstbnonarrthe exclusion

nore pol ypeptides are said to "correspond” to each
of anyoother integer ¢restereeyi growolbintegpss MAfteRhal ogous position in

the pol ypeptide structures. As is well known in the

art, anal ogous positions in two or nore pol ypeptides
SeverglRdodugneed gendited dhivughbutghe nexttdfethjsodpepifioatiate Each of the documents

cited herein (including all patents, patent applications, scientific publications, manufacturer's
specifications, instructions, etc.), whether supra or infra, are hereby incorporated by reference in
their entirety. Nothing herein is to be construed as an admission that the invention is not entitled

to antedate such disclosure by virtue of prior invention.
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sequences based on am no acid sequence or structura
simlarities. Such alignnment tools are well known to

W@ b@9p&v8dn skilled in the art and can be, forPERERPLE008543
obtained on the Wrld Wde Wb, e.g., CustalW

Wy, ebi . ae . bk st . . .
e et isFBeaflly HikEH" Rt io)a oot BPrareinayhih s sompesed of a single
amino %t:ﬂﬂdﬁhﬂ T&e&éﬁmgﬁotem”afo@'dip&ﬁleg/ pél@pep%idle gfngMB@SBat resume a secondary
:needl e, Matrix: Blosung

t end . .
and terjiasy SOYRYE a@fé.aridé@n?lﬂv ques é? ﬂ)rce}ﬁlaé gt &Fﬁdm@ﬁa b .%? 51?1‘2%?31 amino acid
chainsPfe NESREA %(1 119€ Hﬁﬁ%ﬁﬁésﬂ‘tﬂ:nﬁ% M8l 18 ﬁﬂ““ﬁ@;‘ftﬁle" Qefers to short

produce a Sat |sfact For exanpl e,
amino raeRl ¢haés ofdf) tocdBarinoracidsehatndd neneeaeséandy rassurﬁBiecondary or tertiary

subuni t correspond to resid 222 t nd 227 t
structuggio A KPEMEIA] i ABSPSKOBNBRGC Gy Pl HEpsm ol GfEPend abstmbly of N-
bttﬁﬁﬁgﬁﬁﬁﬁ%ely A thus generated alignment for thrre PB2
S Slsub mts Is depicted in Fig. 10. Residues in two or
nmor e I nfluenza virus PB2 subunits are sald to
‘carrespon

d" if the si dues re,. aI " g :
Residugg ) dREeooRh AENPoPUHRS 4,580 o IriRad) K chelf pleRir the residues
occup@%"‘@@dﬂoédﬁ@ prattione it 'tl‘i@ﬁ%oly%ep’iﬁfel Etﬁd:ttﬁrss t e ialwehrk@own in the art,
produces the |argest nunber of aligned identic

analogoes pdsm@ns imHwo araperePobipepdss caa dgelsisamancadnnd lr&mngeﬁa polypeptide
sequer}cgﬁ aﬁggu on atnﬁg(t) ?151'&] s@ entcg br ﬁ%c%alaﬁi?nlggﬂﬁg SuM aff en% tools are well

I SOh sequence for the purpose
knowr td@hél péresriikingd mnh@ﬁrt ahé cai lm Ifexr éxtasnple obtaineil fontthe World Wide Web,

sequence simlarity, preferably ident bet ween t
cg. dNGROH seumuebRcaBRaLY [oss AN il BruEEa A Bmbosy align

index. l] t Hg@ta%gﬁdz%ﬁfr%sggﬁféﬁlﬁplfb‘r hess Etl\}TEOSQSOP{ééaYee Marix: Blosumé62,

am no acidsS, nore pref erably to
Gap Opes 4 0t0h @ap3Deral/@6. Fhosersiilleddh thegrt podasstabthahitipay be necessary to

5 ol 00 BESL SOOUERES A SOMBD AT AN e 220
to 510 ﬂQhégﬂnhuteRzaA'&Qﬁnusm $ab(ifif cordspbid ﬁ’)l&ildﬁ’&zzzittbtﬂlll tandi227 to 528 in

own in Figures 9 and 10. The present invention
the Influeniza Bemdsd virbs BB sttunitaaspectively. Mx@@@ﬁa@ﬁtﬁhmem for thrre PB2

S“b‘mﬁ? }?yo‘i“f?&??dgmf &I\@u %a?glldtg?s anal’og rﬁ rg‘r@g%?é?xzikgufgﬁé%ﬁu&{s are said to

"correspONG” de RN e ducRiife pgnedeinathe tegb seguendeBaATgnmient. eTMJI'lyest sequence
refers to the PB2 of I|nfluenza A I flﬁenzaBa he 1 ;
alignment'| hetyesn Awpi pelypensides ds é’ﬁﬁye%&%utﬁ“g gnmerthat progluces the larges

e n Q 2 d d th
nurns S ARES0 NpaTE Rf RE bbb bt pSpiedgemmnd ends and, ths
detenﬂilﬁh/ﬁhatmdtemﬂ wkds é‘ﬁ% length of3be/cordparso8 3equeae/for gapurpose of the

deternglg;/gorgsw e gr%jaargg %orggﬁ@ggggwgg Os/ 11?@ rﬂ%%%?ab?ysf@ent?d'%etween two

ahgneﬁrs%&\?sr bl Mro??%’?é% ?hdndﬁf‘%' {)ﬁéféi‘ytﬁy 1459 @h£N20% Emloed Pielfer@bly less than
ragnment usin sequence al i gnnment and/ or

10% mea ldﬂgvh ofeld), aa ooBO anmcbeesds mq@ preéarably ite kg Hran 30% over a length of

10, 2001 I”’q(ielhtgwtﬁha[% i pagteogliﬁ%ﬁ?esé %clﬁq ¢ (N %np'ﬁeﬁggbﬁgﬁ@ﬁ?ln% a\M& Qequences of

Inﬂueﬁﬁ@fﬁxe(ﬁﬁbhy MRS (aesd & 49t and«: (Bi BLOLL6) BB ﬂbamts is shown in
Gap Extend 0.5, with the am no acid sequence set
Flgurcfs&and fh SEQID NOs: 1, 2, or 3. It

The present invention includes soluble Influenza virus RNA-dependent RNA polymerase PB2
subunit fragments, which are capable of binding to a RNA cap or analog thereof. The term

“RNA-dependent RNA polymerase subunit PB2” preferably refers to the PB2 of Influenza A,
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Is preferred that when a naturally occurring PB2

variant is aligned with a PB2 subunit according to SEQ
WO Dob6kg3 2, or 3 that alignnent will be over PEEEP2008/008543

entire length of the two proteins and, thus, that the

Inﬂuex%lallgﬁmamﬂ%ﬂeur%ﬁ?arp gs‘é\ff‘lm %}8?%93% ?h@nﬁ%ﬁur iin \Q/gl?ilsgﬁ\f‘énge ad bet out in SEQ

ID N03 Cll;mrdrSie “RZNAe-EinemaénitN{NAr Imlméram suboahi B vm‘&inesf’lhans at least 60%,
Itions,

65%, Toc B, 8100 8355 30 B A%k 8 ek ol ion 8%, S3k0 3%, 91%, 92%,
93%, M% 9§%6§§%‘39§"’|/3°§§%b@g?4 Bqudhdet SmARGy! PRIFEABLY: sequence identity over

respecti vel era and as set "out In nor
the enmietlength béthevfir@niamb hang ﬂwgmmesludmeuahgdmfsntoandt/dres'er the region of the

v B, S e L b SRR Yt at oo
tools, rAB g{h&fﬂr@gettlﬁ@é: %&bﬁ91WEWUS§Ide%€Emtrlx Blosumé62, Gap
h SR T

2, or 3 and a PB2 vari ant
Open Hh@,uﬂ}ap theﬁ@ﬂébwhdbmmu@eaondweeqmecsapfomhna|S|Eg§2 Hodl@st 1,2, 0r 3. It

above ence I arl t
is prefFIE%nglé ngcérr 9 natura %&ﬁcpﬁl : b aef%, 83(1: gﬁ{ﬁsz{ 121 2 Flébausnft according
to SEQUYBINO:1, engt 13 thht eﬂl%ﬂmeﬁt’lﬁmll ba%,verlfi’n@ enfi&DlengthOof thé@wo proteins and,
65, 170, 180, 190, 200, 210, 220, 230, 240, 250, 30
thus, that the pligrmenriGcalei Wi, bodetermrined gn dimBasisithi, ihﬁ@versmpesawle that the

naturag ﬁzﬁé{ﬂ degg n%)gﬁrﬁns’a‘l\ﬁ-(f%rg'}lﬂﬂ}ﬂ-’terh{‘naq & ﬁ'ft&ﬁﬁlegelgmdbﬁ%ﬂ&tlons e.g.

ynerase subunit PB2 variant has
througgtSIO\I/l- %g%/—teﬁﬂﬁhal 6%pns 0% thR0easeSditty (B Hest8aigne@aegioB4idqused for the
0 9. 87% 88%, 89% 90%. 91% 92% 93% 94% 95%
assessmgn ofghe simylaoity W/@%‘é‘&&éﬁ%cﬁ?’ larity, preferably
sequence identity to SEQ 1D NO 1 over a length of 100
am no acids, at |east 60% 65% 70% 80% 81% 82%
Prefer@39) aii8é s 4t 118 BGre 816641 18Io%y saBde 8@8@6@@@?“@/&0@2@&?56 variants

show glg(;/l%(gil 2 ?%gl?&{yeﬁ(y dgél/ Hetsé)l/gcpg % St %Inmheq{e%tox required for

RNA t&D8idify AkkOr OarBC highmeiit Hemh $OGHIDESRDs: 10% or 3 and a PB2
%ﬁ 81% 82%%&; mgz% 84% 85% 86% 87% 88% 89%
varlangebzeul@ refecably compsiso thw, ROBYcap dinding gpckegolh gsgo)gw above sequence

mmﬂag% d&dﬁﬁ?t'y?rel;ﬁéc‘tw&yl, gc% g?ﬁr ﬁ:?ll\)lggle %%283 %dé:?%nﬁt' 1b%t b9%er a length of

100, 1%2,3@0825}?@12;1%%0876%1689%0 88071982260, 830)2284940, 249 250, 300 or more
: /9 o 88% 89% 90% 91%.. 92%  93% 94% 95
aminog@igs, Grefgrablysonam iFcRbE SaR-Pinding BockgT ¢kos %96?‘%}% i a preferred

embo%%%ﬁg Qg%l}égfeﬁéﬁcf te ggitlégg%ngr%b@/q su%ld%‘)( ?"B&?/;/Arga!iliog/qhﬁsg gi;/le%é’{%O%, 65%,

70%, 80% 88%68284B386%8476,684% 883w, 86%% 88%0/988%0%9‘791%&9921%, 92%, 93%,

93% 94% _95%  96% 97% 98% ..99%
94%, B?"é;f 88 éﬁ%%& §e&]é1°ﬁxeqet%; %?@E%e 4s eseﬁuegx\c/:g 1&en‘il¥y to SEQ ID
NO: 1 &ergtahel%h b#Q00 i AGHSI%t 16kt 6085659%070%580%, 807 82%, 83%, 84%,
0% 82% 83% 84% 84% 85% 86% 87% 88% 89%
84%, 9@‘% 861’0/0879@%8"/@,38,9%,99,0}@, 9%, 9@%93@@%4?9895%,9@6/%, 97%, 98%, 99%

e SR b Mo ) o SEQIBTSO, 5 Wit of 10 amin
acids, la€ &bt 603%0 6962909080% 39, 829%) 83%, 84%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% sequence similarity, preferably
sequence identity to SEQ ID NO: 1 over a length of 120 amino acids, at least 60%, 65%, 70%,
80%, 81%, 82%, 83%, 84%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, 99% sequence similarity, preferably sequence identity to SEQ ID NO: 1
over a length of 130 amino acids, at least 60%, 65%, 70%, 80%, 81%, 82%, 83%, 84%, 84%,
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82% 83% 84% 84% 85% 86% 87% 88% 89% 90% 91%
92% 93% 94% 95% 96% 97% 98% 99% sequence

WG RW00#&983 y, preferably sequence identity to SECI/EE20DKIN08543
1 over a length of 160 am no acids, at |east 60% 65%

85%, %@%ﬁ; 87%2/08"/8,]18(2%,%%, 932/;2 923/§;|"_,;)/%3‘V8 é%%,g)g%, 9&%;97%%;?;8%??% sequence

similaS§( prifierablyi seyhciice tidentity &f SE@]?]ID/N{Bqluemea ledlgtht 6ft W40t amino acids, at
0 65 am

SEQIDNQ 1 over a len acids, at
least 60%nct5Y60HA%680%, Bi% 83 83%%4%2%%,8@5/,, gque 835%,38%, 89%, 90%,
91%, %?g’/’ 9 %"94%0;%50/38%" 89?(% 9@‘9/" 9@';(0/%&‘%&{86 scil?h{fhn%/l%ref%é%y sequence

% e uenhce Slm re erab
1denmywsmc1® Na@e ntoweyaﬂmgﬂﬁq 190 axtiino licxdv,eat least 60761 615%;‘ 700%080%, 81%,

52%, 8365 Sao Va8 500500, 1570 Siho 000 | 08570 9355 9%, 96%
97%, gé{% 9940/‘Feq%51e(8e SGeitanty %8 re@%%ly %&é&ﬁ&ﬂ Eti%ﬂﬁ?y ﬁi BEQa[]D INO: 1 over a

refera uence |dent|t over
lengthldnlﬁommlﬁm]@ﬁlsam keastaﬁﬂ%l,sﬁ%t 7@%6\80%66%&, 68% Sifff% 4%, 84%, 85%,

36%, 30, 883 8970000% 1 % ve, it B0 955 968 37 R0 8%, 9% sequence

mmﬂaﬁéﬂ BRASALE/ g@qha{cbtmemi@y e SEejoiry Nz:equ enge 1eagmt d>ft L65t amino acids, at
IDNO 1 over a le

n 0
least 60%136596,0%%559%, (b%, @5&)83§$%4‘V3,284%8g5}@, Q% 854%88%, 89%, 90%,
91%, gg" 8%094 70/ ‘V887//o 9894 9947 %eq%%t(@e 1 40/re§5a%ly sequence

s’equehce él m
1dent1t§&6| SECH Nd:erlt <b\te?( atléngfﬂE@ 1D Mﬁino]acmi\ssat least é@f@t ﬁs%f 76080%, 81%,
m no aci t t 60% a9
82%, 83% 88%0/984%%3"/858%’5’8%%/&’ 855%%%@&% cﬁf’ fo’z k 4, 9576, 96%,

% o/ TN t
97%, %§ 9%/0 Qsc;/cﬁlgé%eugmarl de%t Feret gas{‘ie%@&'i’@éﬁﬁ%' & g’\l/ilg'IID NO: 1 over a

lengthl @Eﬂﬁmdﬂaxﬁfno?aﬁi)dsam mastaéﬂ%i,s65%t 70%a§0%6@c1/8/o, 68% 875@’% 84%, 84%, 85%,

80% 819 9
86%, 3%, HHor 390 R0%adt %0 Rps.o030h, SR 950, 96 k8T o Gh%s O sequence

LighdetidentRY @6 ® lWWU@O&ealdﬂx bf Y9G amino acids, at
s1m11a§§q‘fa?%&%b®' mqovedre laente%g{) 'EQ? 220 gm no aci y9 o adles,

least 6(1%\,565%0%%6 1808/0, m%, 820%4 8949849428470 8640, §@3/ ) 8@'&/ o4 88%, 89%, 90%,
91%, gg‘?f) 937/;2 94§ 0% 5 % ga/é;n %g%%l %1% cﬁ%l{%e gq\—(ﬁarﬁ)ﬂ’ g?re%%a@ly sequence

identi§88 WHIE D thmt bw atleng$E@f bon N@ino]acimeat 1aas1t 60%, 55% 7Q%080%, 81%,

am no aci ds, ast 60% 65% 70% % %
82%, 83% 88%’?)%;848/04%5‘@5%%8%3%”(& S 0o Bl T e LG, 49, 95%, 96%
0, A) 9 % t
97%, %ﬁ é’ 693 s}e/c?xieé%ca gﬁxc{%arlﬁ& hrte%?dﬁl?' %%é%?l@g Lf&’é?ﬁi%y id) o@\]/jeQ;rIIg NO: 1 over a
length eNgt(hamino2ddddgra heasa60%s 65%‘; 70%&580%6@1’8/(),@0/?, 8834, 84%, 84%, 85%,

86%, g8880/, 8?33%%02 SS%?; 0%0/1/8 49/[8%,9§%), gg%@ 93—/02 8’% %9 " "/3996% sequence
i GELIFRERHY L85 i 0 ST fonycpaes gt 720 i s
least 6% 6a5%, G0%, 86504;81776)0/82"/8,0%%834%, 84%, 85%}/0868@0,%7"/@,4%%, 89%, 90%,
91%, %g& 83§ 9@2?%5? 5%%, %{%,99%43, 99% sequence similarity, preferably sequence
identity to SEQ ID NO: 1 over a length of 230 amino acids, at least 60%, 65%, 70%, 80%, 81%,
82%, 83%, 84%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% sequence similarity, preferably sequence identity to SEQ ID NO: 1 over a
length of 240 amino acids, at least 60%, 65%, 70%, 80%, 81%, 82%, 83%, 84%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% sequence
similarity, preferably sequence identity to SEQ ID NO: 1 over a length of 250 amino acids or at
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91% 92% 93% 94% 95% 96% 97% 98% 99% sequence
simlarity, preferably sequence identity to SEQ | D NO

wa 29046983 | engt h of 300 ami no acids. In a prefBCT/EP2008/008543
enbodi nent a RI\lA—dependent RNA pol ynmer ase subunit PB2

o 425,050 5, L 50 BB o B gy, o, o

91%, 92%% 99%‘:3/?9495%5"/96%% 95?)%, 98%, 99%0/s&meneensimilarity, |prefetaply sequence
refera equence identity to SEQ ID NO 2 over a

identity a@ §ER 6 Nog Xt hisngh 300 &Emv%é“éé? -60% 65% 70%
80% 81% 82% 83% 84% 84% 85% 86% 87% 88% 89%
90% 91% 92% 93% 94% 95% 96% 97% 98% 99%

Ina p&ﬁmﬁdrmmbmilimi:nhtaw demeaﬂent ROV 4 p@bqnmmesubdm’nPBﬂyvari@nt has at least

o0, B8, RS 12 s GO AR S s, s, o1

92%, §9%9 %"/95%7%%8%% 98%, 999%8eq8d:e HAMarit93
96% 97% 98% 99% sequ/@ence %elqmé%gr it %;;}%r gﬁeg?fgb{?’ SQ%CC ‘dentity

to SE@dW@cé ovdentlmgyh oH 1§E@MImD aqdds, At baétr6 |(e%?/g,t?p‘ye,f 80}_’/@081%, 82%,

83%, i Bud 85%, Ve, A0 AER. 8008 Shos 914, 909, 9304150495 4534, 96%, 97%,

98%, %se@ﬂ&@ce Slarfip Yprefidbly Q&i%en&Qﬁfeﬁtﬂquelm) $ID mT(DaE iolvgr, a length of
preferably se%é)ence identit

110 aminegdidsoht leas 694 r@/acm&/ss 86%, 81e/&s§%"/60%%’6%"07 ’of}z/‘te?{g@ $5%, 86%, 87%,
7 7 Y9, 83 %30 % T Y

88%, ggojg [8,1% 9%%‘992 gfa% §’/08%62§ g% % of 5%993/3 XeqftH¥ similarity,

preferstd( yeqedcs identiay ot S’EQ ﬂDeN@r abdver adengtino€ 12deming yeids at least 60%,

6%, Tt SOMORI G S50 05, G055 S35 hodf 3950 8B4, 007, 91%, 92%,
93%, gég’ ] 953’/6 % 6")37%%89?89% 2 aeRieiee Qﬁarfhrltglzp/ﬁefec} ?1 s%%hc@ﬁf&tlty to SEQ

% 8%  '99% sequence simlarif er ab
ID NGeP) ub&mce 1ex¢e\m>fﬂg/0 tamiSEGCiE) atdeasp 66%@;65 |7@9( t&o%,fslf/g,osz%, 83%,

84%, 334 Y570 oMot Voo nt o, 205 Sinpr D3, SI% @?A,gofgf"/%% 97%, 98%,

99% s%ﬁx(&nc%dsﬁllg"ﬁ'ﬁ pl%ﬁe{ﬁbl%%ue%sfmde%ﬁ &£ SBONEE NO: baasn 4 Yength of 140

preferably séequence |dent|t

aminl ashds: ht oA 5006, &6 G0%s A%, 5516, Bahe £¥0847%6 8040, §o, B6%, 87%, 88%,
89%, gg"é’; 93‘%292%;%3 §%A),§§% %g?;% 9/5 S‘ﬁ%%gg ﬁenggg/&m%{? preferably

sequeﬁ%’d@ﬁlﬁmﬁ ISBQ HD INCY:, 2| p{/afﬁreﬁ@ﬂh}ofsléﬂumnne atideratil¢agt 600, 65%, 70%,
80%, Iséitgz%w%sg%% . 8 @10%8; 5% %@ﬁggf %53y 92%, 93%, 94%
95%, ggfg/" 92219?888%%8%@) e&%"éimﬁ&%@ %@%%ab?%%qu%ﬁc@ id8 %?y t95%Q ID NO: 2

sequence [ ari referab
over & Ragtnefe] 6(daniniot acidsp atSEqyt| ADINGSYZ, ’lﬁ?/e;r8Q%,| 961 §2%7 81%084%, 84%,

85%, B0, Says 5% 5% BETe B Sio 330k GAVen 850 %%&19/%/13&/38%239% sequence
a0 S R0 0 DS08RS e 165 i i
least 60%, 65%, 70%, 80%, 81%, 82%, 83%, 84%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% sequence similarity, preferably sequence
identity to SEQ ID NO: 2 over a length of 170 amino acids, at least 60%, 65%, 70%, 80%, 81%,
82%, 83%, 84%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, 99% sequence similarity, preferably sequence identity to SEQ ID NO: 2 over a
length of 180 amino acids, at least 60%, 65%, 70%, 80%, 81%, 82%, 83%, 84%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% sequence
similarity, preferably sequence identity to SEQ ID NO: 2 over a length of 190 amino acids, at
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| ength of 180 amino acids, at |east 60% 65% 70%

80% 81% 82% 83% 84% 84% 85% 86% 87% 88% 89%
wWQOMP/0HD8F 92% 93% 94% 95% 96% 97% 98% BOPEP2008/008543

sequence simlarity, preferably sequence identity to

V20 avek & loengtdioof e 490, AN L 0S 0 7at 1885 te0o, 00
ot GER A0 AP KD s TR E9GERATg gglo, o
91%, 5?%3 98%7609485) %95%8,096%.99 ¥, 2%, 9939 seidfoe ShfilariBf drefodty sequence
8% 99% sequence simlarit pr ef er abl y segue
xdentlwa@ﬁmlp X&' Srayer ploeth of ARAmiRo gidseat 1St 6648, GTvon %, 80%, 81%,
) 00 5 60 % 0860/ 8 % 0 ) 0
82%, g?%% Zfe/q‘84 Yol /%gsf)& . 0/)0’ 8}3 898%}9/0 b%4;, 3% 9%%’/093/3, 95%, 96%,

91% "92%’
97%, 98% 99%¥/zediehce Qﬁ%an%%reﬁﬁﬁﬂysemnoe mnnty tr SEQ ID NO: 2 over a

0 e gt Rt ek Pea B e 53 BB, 5456, 85%,

% % 3 0, s 04 %970838 008 )
86%, 88“’43 8%%,/0 d% %909%3%/ ;’9%/,8%3% g?;g 9§§od/3968/§ /37/8 Wg/ 9%9% sequence

similagigyg pesferblyi srdqharqensientmy ¢ SEQLID NExlieverea lemgtht ¢ff 32(; gmino acids, at

e GERAR 2B, SRR s E AP IBGHT wgh s,5o%, 50

91%, §29% 9§@%94&Z %5"/88%%899%, 90%, 9939/ sefidfice ﬁﬁ%m%%reﬁ@ﬁy sequence
"7 96% 979% 98% 99% sequence similarity
identitydo SER B Ny ovey atlengdrEof 219 mnozacw:e?t laaSF 69164 65"(% 7094080%, 81%,

82%, g? ng Ci %ﬁ@%@%}s&@f‘@x&%’@&@?f/ 6)? foﬁ%“z@’ 95%, 96%,

97%, 9@‘%? W‘Becﬂﬁ%e SieiitarBy, Yprefiidily 36Gacned) uxmmuey m SEQIDtNO: 2 over a

preferably sequence ident Ly
length afogAthaB oz Rt IS5 TG0 s B8 35 B, 2%, 84%, 85%,

86%, 383@ 33{02 89}2"/ 0%3 Y "/8%7%,8%’%}), 8%?)/@ 9%‘;%.;/0968/20/97%8%%899%4 sequence

smllaﬁe}q Lpee“felabm sasqharceuggnupy af SEQHDYNOe g weace lemgﬁmfi 250 amaino acids or at
I 0
st R SoD S st SR B RSBl € o, som, v

91%, 85% 86000487 %598969489%, W%, BWesefRiee SatitarR preRERMI
° ggfﬁ gg?p 98% 99% soequeonce Sim| a?clg%y ) prefaé?ét/)fljr; y seqiienc

1dent1§reqL$€|Q:H)M13r2to\teyaﬂmlg8EOj3® aonoacidser a | ength of 300
amino acids. In a preferred enbodi nent a RNA-dependent
RNA pol ynerase subunit PB2 variant has at | east 60%

Ina pqug/ﬁ‘ed791{%ocﬁ91&1t §R%A—88]9énd8&°/ﬁN&4ﬁé)l BéAse Sfbvnit B vBia has at least
88% 89% 90% 91% 92% 93% 94% 95% 96%, , 9% /q o o
60%, 65%, géa(ue&% &% $24i 8375, 165 81%0 185 % SKiferie mﬁ?%% 90%, 91%,
92%, Pg% Egébg é%, 802’;’ 9261%%%%@%3‘%@@%189 0?%?&1‘3513/ &Euence identity
to SEQ5I% NER%) o‘&?%leﬁgi%of 8900 anfnNdmacify %t 13R060% 365%970%0, 864, 81%, 82%,
%97% 8% 9% se n simlarijt r r
s 5 a5 B A eI 8o o0, 97,
98%, 841'Q. 1361 AsimAhrity BferNYisefRe 1RHiLBR'SEG IHNS2%) length of
0 gga §§@ %}Wﬁ tg 8%% }/se@/% 8%% i tiy ? N 9ov(;er a length o
110 aﬁﬁ% a@dgat &a%% 6(%%5997%%9@%) %% §2%yu&3%e8%ﬁn8‘ﬂ%r 85% 86%, 87%,
88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% sequence similarity,
preferably sequence identity to SEQ ID NO: 3 over a length of 120 amino acids, at least 60%,
65%, 70%, 80%, 81%, 82%, 83%, 84%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, 99% sequence similarity, preferably sequence identity to SEQ
ID NO: 3 over a length of 130 amino acids, at least 60%, 65%, 70%, 80%, 81%, 82%, 83%,
84%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,

99% sequence similarity, preferably sequence identity to SEQ ID NO: 3 over a length of 140
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preferably sequence identity to SEQID NO 3 over a

| ength of 120 ami no acids, at |east 60% 65% 70%
W@EOp/oBD8s 82% 83% 84% 84% 85% 86% 87% BEUEPBOS/HISS43

90% 91% 92% 93% 94% 95% 96% 97% 98% 99%

amino §§%§' agﬁ%é?b@' 84d, ! ¥0%p§@%e§ﬁp' %20/3%*/@”@@/0, ﬂgf@tﬁ% §6%, 87%, 88%,

bver’aléntho am no aci
89%, 9028591%092%59%0, 90%, 98%%96‘&1%7%82‘8%, 89% sQpnceBsiftilarity, preferably
85% 86% 87%.88% 89% 90% 9%0/ 92% 9300 94% §/
sequenggggentifydo BEG,IDHYEY: Sryee Adenath at 183 ‘ﬁ’ o, 65%, 70%,

80%. SRAUSIY ehot A 003 e onfgro % 0
EHIE A 44 S5 AP Pue, i 0

95%, 953%9’84%8%4%%85%en86%m&ﬁ% ;Eﬁ%abBQ%gu@tl%ld@E% t@SE& ID NO: 3

over 3 S S, 0ok B SSPLSAPAPRES 5, T e, e,

85%, @RI, 0894 ARV, R0k s, 2939 BRISE, 9508096659979 B¥hs, 99% sequence
80% 81% 82% '83% 849 84% 85% 86% 87% 88% 89%

mmﬂaﬁ@ﬁ/(prdim%lyg@%leras%1er@14y/¢0 §EQ IDdR: Iyver plngthoefol 65 ammo acids, at

teast Q) Gonoae00 1%, 5 B oty BE%, 3050 874l 86%, 89%. 0%,

91%, bmst)aﬁp%o/@@é% 7@@% 809 98969982 Yequendé &&ﬂ%ltﬁ%ferably sequence
505 86% 87% 88% 89% 90% 91% 929 93 %

dentltget%smﬂe N@'.B% ovegglengiuehtl) amielagidst 3, ezﬁF 6%y g%‘?(w 7%, 80%, 81%,

e % % A | tdronf % %
L
97%, 98%, 9@4’9@6@@%6 SMarEﬁ%re&?a%ly 88@6en&9%enﬁ@%o SEQ IMNP: 3 over a

et i s R PRSI AR 5, 154

oo t 0 Oh o 5 007 b, °o
R %‘W ST BERS GO0 MIBSI09T G, 09% sequence
similafi6/pr&farablyoRUned8dergtyoto SEQ 1DAWR: D pysr Q@;&gﬂggﬁ/& 90 amino acids, at

st QUG ST e Q5! ARG RRER, BRI, 60, 5%, oo

91%, 5%3@36}@%4"/55%%798% 909%, 984009982 ¥eq2a8e sﬁxﬁ%ltﬁ%ferably sequence
85% “86% 87% 88% 89% 90% 91% 92% 93% 94Y% '05
den (SR Up NSB% 068Kl saghohel) spiny i ol £b%: 857, 70%, 80%, 81%,

0, 0, 0, 3 0, 0, (1]

82%, 3T S908 H4UEUAYedoR SHE hENEbocd oBiio 9 |00 GY0 0B 005%, 96%,

97%, ggo//é @%Ose %e 8gilr/ﬂarﬁ€}73";pre8egﬁibly &S%enﬁe%erﬁm%to SBQ 1D2BO: 3 over a
0 0 0, 0 0 % . . .

engich ey S @ﬁé?@ss ke D5, T07esbT BT Ro S 2h e 8400 84%, 85%,

86%, ggg}g @& 8%‘%098"7‘ 09 /§ 9%, '9@%5@5@9"/96%5%%7%% 99% sequence

% 84%  85% 86% 87% 88% é9%
s1m11a91®%pr9fkﬁébl)9§ékjpeﬂ®°/bdeﬂ4%tom IDEYQ: 3 pyer @g;%gﬂggﬁ@% amino acids, at

uepce _sj mlarifty ence t
least G0 B ryonD % 800 8 16 @[@tﬁi Phdy o SRS, 'L IY, 8%, 89%, 90%,
91%, |99@{§t93@9%4°)§5%%798% 969%, @34%993/2% nle sﬁrﬂi%rltiMﬁﬁeferably sequence
8500 86% 87% 88% 89% 90% 91% %2% 93% 94%
identi§BewSEIY ¥ NIBY% 0 0% lergth 230 8minq apids; gt least 6Py éé% 70%, 80%, 81%,
82%, 3500 SAGE 1408 ek Y8l 890, BBV 'Bhos oBYE 015, 29! SBoRT 0tR095%, 96%,
97%, 98%, 99% sequence similarity, preferably sequence identity to SEQ ID NO: 3 over a
length of 240 amino acids, at least 60%, 65%, 70%, 80%, 81%, 82%, 83%, 84%, 84%, 85%,
86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% sequence
similarity, preferably sequence identity to SEQ ID NO: 3 over a length of 250 amino acids or at

least 60%, 65%, 70%, 80%, 81%, 82%, 83%, 84%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
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| east 60% 65% 70% 80% 81% 82% 83% 84% 84%

85% 86% 87% 88% 89% 90% 91% 92% 93% 94% 95%
wWQoMp/09P8s 98% 99% sequence simlarity, prefePGHED2008/008543

sequence identity to SEQID NO 3 over a length of 230

15, B9 A8 5 98B B gy Gy s
identit SYSEQAD NOS 300 ve6a/benBtho6f 398%n1&9%16£quence simlarity,

preferably sequence identity to SEQID NO 3 over a
| ength of 240 ami no acids, at |east 60% 65% 70%

B3 G5 o BB S ORGP 2. o5 o

knowrs &{leavecbesn rescaibied yn ther ktermtab) &llsh@a iRk vargatst art:ycomprlsed and can
e e o S8y s AR Sl for cr

A, if S%Z@D glg%l i$ Zlf@d éete/fer&%e/qse@fér(%eq Ieo/ﬁlpﬁge/ﬁm&a%{ﬁs 2% o9 26re of Val227,

%9 98% 99% sequence simlarit re erably
Arg253 e Ser2MntG1ng88, dle3B8) V@Bme ABgiﬁe%leé elmgt3ﬁ4,oASI34£ﬁ§ Val 461,

o 87 35 e RS TMERGH om0 Syl roioving

mutatidh§ VAYETNIBE M GeSTIysher25 sV AN Bleb ST RIraABene1 AR, IGlhhweu Ile338Val,
PB2 variants are conprised and can be the basis

lle338fThy Yalifdileus rughdtiys. oleX7Rdhpr beehidllien AP BPET, Val46111e and/or

Ser49ﬁ§%1d e%gf%pg? XARRLE Soff Rk ﬂlﬁfl&&gnﬁ avd'AL\’s 3.9 %Pc&pemsk h Smutation at

erence sequence, I se nutatl ons one

positid 38Wresultih Mﬁﬁlnopdcgﬂé&harhgeeﬂﬁﬁ argamg 7d lys(ﬂer(ﬁ&& SEQ ID NO: 11),
1 e338, Val 344, Arg355, |1e37 Leu374, Asn q]
optionaHy combinyedrwide PrO PF MAi¢ 8T Hheatlars: 'é‘&nté?ﬂ’iédm‘éﬁ?ns Lxjigrred variants of

the Inﬁﬁ%ﬂz?né S&/lﬁl@%%%%ﬁte if SE%TI? Nb: 2he k&l howBRnce sechuence include

i'ons 1Lys, Il e255Vval, 11e25
mutatlsﬁf 27 Ak agre Ghor2 8@ the, fdlllos&@vmmo ntid3psittons: Vhr2944Met261, 11e269,

s B0 b LR B R SR DL e

G1u462‘ VEE46S, E&g’oﬁwmkﬂ IICHBRIfEP&] émbatimehOthe EFtBZJﬂﬂiuhiteﬂanant comprises
89 resulting in an am no acid exchan rom a

one aromby kethé olao EQUBIN TEf34 bt Nrra1 hre eaoREa, Thr3olAls
ne303eie o PREHYUPT o Heyiehy B R ITE N AR S R, Nip8Feu.  Lys3ssare,

Lys3954BsINiAsn4iISPEQetAIONEd, Lluso7Gigd La:a468§ee,r and/er Thr494Ile Preferred
sequence, i ncl ude nutations at _one_ or 0 %
VarlanffSoOﬁ Geilnfuenza i vises BB sybunib it SEQHIDNS): I\/’ét“}f aS reference sequence,

oy 55 50 130 e RIS S kAo, e, e

Ser43@| ﬁﬂ@href@tbﬂﬁ&nb@hdﬁeﬁ s'ﬁfd #fdations aae s eolowedLeu311Pro, Pro330Gln,
enbodi nent the PB2 subunit variant conprises one or
and/osRgrd3Qkhrt he fol | owi ng nutations: Thr254Ala, Met 261Thr,
Il e269Vval , Thr301Al a, I1e303Leu, Leu319d n, Il e346Val,
Lys380d n, Arg382Lys, Met383Leu, Ly3385Arg, Lys397Ar g,
The sodublel TBgmenSeof BiEPPsed imerdy are, ¢thusgsed o RNA-dependent RNA

sty LS TS bk 4FRFA0B b e v
specifR@HUE NAE term “soluble polypeptide fragment(s)” and “PB2 polypeptide fragments”
always comprises such fragments derived both from the PB2 proteins as set out in SEQ ID NO:
1, 2, or 3 and fragments derived from PB2 protein variants thereof, as set out above, which are
capable of binding RNA cap or an analog thereof. However, the specification also uses the term
“PB2 polypeptide fragment variants” or “PB2 fragment variants” to specifically refer to soluble

PB” fragments, capable of binding to RNA cap or an analog thereof that are derived from RNA-
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include nutations at one ore nore of the follow ng
am no acid positions: Leu31 1, Pro330, and/or Ser436.

WO p009/0pi98F erred enbodi nent, said nutations ar ePEEEP2008/008543
foll ows: Leu3l 1Pro Pro330@ n, and/or Ser436Thr. The

eren V8 FREREL P BT AL P g e e
inventioar ihaB! prefdistle Cﬁfonﬂﬁ*lsd eéssemblkybommst At cangiish of sequencéshef naturally
s B0 L zacion 1T Lor oo bl B2l 1001 1B cognen
varlan&%ﬁflérsc%ﬁtﬁﬁlﬁ&{rw &@E@&Es@g%ﬁ%&ﬁo?@th §f63'7‘ 'Bh9 1%321 12, 13, 14, 15

el nNns as se out
or mofe agimenickl pesiiiorsgaid havePBlegst 60%i, |65V<ar7|0%(oqt8§°/t rﬂdeao&Z%, 83%, 84%,

559, G5 RN b 8 SR B L 8, B S s

mmﬂaﬂégg) &%f@ﬁb rﬁﬁé&ueﬁcﬁzxdéﬂil%p&%'tg@ eﬁﬁl%gl@ﬁgth dfedhe Apdgmen®lusing the best

ragrrent” vari ants’ eci fi cal refer to
sequerse| alignmeRBAand/prngmemths, regiap adf] e dfesfbsmcm alignrieat,caherein the best

cane R SsERBLSE HESFEE] yH e Bl Bl s st s,

prefer&q& U8 I nEédiQ,nM&Er%( 01310%15@62”@51@ MpennME0} Gap Edtersd 0.5, with the
preferably conprise, essentially consjst or cansist

aminogsiflsquensestt foathin HRQ IBNQ: i Agon hilt isamdersipod jaat PB2 ltfagments of
the pr%légtulrﬁ&éraﬁgl%{l%y %/Oérrlﬁ%sﬁtrhsﬂﬁ Ellharﬁ’ﬂnﬁ%c RVoBaaRd ffd?ﬁ‘tPBchﬁke e.g. tags,

er contain am no acid
enzynfeg*éﬁi J dudhiad@Bioadl dmind,acRls whll mt b6, codsid@red 9n sddh arl dlignment, i.e. are

13, 14,
excluded fremsthe 6@%%1?%%;)6 gfgéx?;@ %g@g%%nggé;geg oLt %tggre% oggg/ent the above

1ndlcage$ /ﬁhggéf;/: t gcésjé isHbAinePWher? gz@/%nru?%%e s%al{&ncg‘ﬂ)%thegﬁygm&ﬁ%lth SEQ ID

b sequence si m preferably sequence
NOs: i, de ot Btay lmseovdrraeleagmhl afel 00e hif, hl2@f 130 405 A3hel$0, 163.ng0, 180, 190,

200, S 300 L RES 4} SRTE R AP B, bRS B g o s

ID N@' 9”6‘&63“ dfSraBRt iniiHRbSHYRNA 38 biﬂa dcwel. s, e.
1 n, glrngras?anég}%d settings, E)prefmég?)ably EI\/BCB%

needl e, Matrix: Blosun62, Gap Open 10.0, Gap Extend

0. , Wt he j M09, &
i ool TR iR
consm‘gi(:)lf H{Sbearﬁthﬁ S reéxSM@Mdr&@degﬂmgCt@mms aciddeasiduesridl tadi0dof Influenza
no erived fromP e
A vinex ) (SR DRI 11w naselgasi 305 STorsotio Rt VA B, sove, 7%
ed.dN SYch 4 t oro o/l gL XGdo
L T
preferablgf squerntecidbnuty nevet thé enateolcaguhnolﬁ thet ﬁraigrm:ntgtmtmthe best sequence

ahgnrfsl’grgrgq%élﬁfr q%ﬁ%% i %E%u}lwbce)ﬁl&e {J%?Isgguefgpg gﬁgxﬂ%&r@ag{hege\}té Ehe best sequence

10,
allgmﬁg‘ggits rbé)ggln%% ng%gl’t lézr%gln 920%89 A11 %su%é&an%a?@ ng%l?l@s preferably

EMBGSSnmeedha Matrmh@d@aum@hé}ape@p@tﬂ()()e (‘@Qq@)@ﬁl@({; 0t vatotheppmino acid
scanc 0502 AT ORRE e 5y PR e e
compR&2aPRh#ARP ahfiky héid 3BEAesV(RiTesYndinpOfdParhine a@id tesints 818 to 483 of
Influenza A virus PB2 (SEQ ID NO: 11) and have at least 70%, more preferably 75%, more
preferably 80%, 81%, 82%, 83%m 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99% sequence similarity, preferably sequence identity over the

entire length of the fragment using the best sequence alignment and/or over the region of the best

sequence alignment, wherein the best sequence alignment is obtainable with art known tools, e.g.
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consi st of the am no acid residues corresponding to
am no acid residues 323 to 404 of Influenza A virus
weBRIp8RE3 | D NO 13) and have at | east 80% 81PGT/BRHM)8/008543
83%n 84% 85% 86% 87% 88% 89% 90% 91% 92% 93%
: 0 ER93H884 ! 2 0
Align, 31 S PSHingd plerct it ERIOSSIRARE M Bloblie2, Gap Open 10,
Gap Ektead 0r gvitnthe usiing a¢id eedpmte sat dortln e SBQI I@)nN@ntl 1 amgdreopreferably the
over the_.region of the best s ce aI| nt., .
PB2 pRlygrRAdy RN SEraNE FOMPESS Pl [FeHE FEnt B RS Shrieponding to
aminotid Ijéﬁgﬁ\ﬁ[l 23(3% St96 of gnﬂu%hkagﬂ vitS PR (SEQWRND: 51?515(! Hﬂ\fé at least 60%,
prefera needl e, Matrix: Bl osun62,
more ﬂr@fe@ablﬁéﬁ%imwn qbrctfeﬁblw\m% nhee prefenablndb %, seage @mfer b't80%, 81%,

2, KT, 5% b v B350, DL S5 ot Bl B 0, 90, 97,

98%, B9%1Qeqifeht sARilAHES pFéhaBISPaREbRNE dRnf BOeramedenure length of the
” resi du(gg 318 to z‘ngof Bl?l ﬂégﬁza A vi r‘l?s PB2 ( SE

fragmed®; using the dbestasesuance ebm%%ndr‘mr evesr Breregiany of Best sequence

I T

using glgffdarag%ti%gﬁltiﬁ%ﬁab‘iy BMBOSS yneefdleg Mittik] Blosemt2nGep Open 10.0, Gap
identity over the entire Ientgth of t he fragfent usi %gd
Extend Ré, Bt ths ainm aeid araypmre et farh/ie SEQ/E NGieh mayje dielgfably the PB2

polyp%li]%e qﬁ%ﬁeﬁ?%ﬁagﬁaﬁ a%?s@% f@dﬁt e t J‘aélti‘ ?es@(ﬁx%g cofREiRREiRg to amino

nown t ool s,
acid r@;@eé\lzmm Smbﬁmfhxbazumr\dusé’lﬁz angshavp raefeestaﬁﬂ"/y more preferably 65%,

EMBOSS: di o 250
more PSS OGSt R 7550 ST SR AR F 20 B b 35,
86%, ?5‘% 820 NG90} 1 90dhD 9§ o b Gd3hy oldie OB g9k YIPRL D8%, 99% sequence

ragment’ vari ants conprl se at least the am no acid
similaries | ptefesablyo se@EpoN cdengtyt oveanthe @ntirsi lﬁng@wﬁﬂ@sﬁ%ﬂﬂdﬁmg the best

seque ‘g"(%G‘? %gltenf 19@6?)8?1?9?’@ re?%g}oglszg/&g%% ghee. e]f%ﬂg% A fierein the best

sequeg&/%ll%ﬁﬁ&lt s &fbediddtly Wil artMoaviDEisrag! &&hgﬁ)%mﬁg%andard settings,
3%n 84% 85% 86% 87% 88% 89% . 90%

preferaily, ENIBRSS 8w dlesdlataroBlaypmp2.0G9p {epfine hd 8 Qaﬁll}{)étpp% 3, with the

era
i T Tfotee
PB2 Slgpeptide fR@han \afiahteotbdrt peemicnomtiahi gmapise, mutations, preferably

erein_the best sequence alignnent is obt abt{0 d
naturadlyt OJeHBE m(gggtlgns éu%n amt%long dp lpéle Sqratﬁalgr%l @1& ﬁﬂ\dglg amino aci
res1du%%%1%{1@h}bmcggﬁefh@1 B33 7¢: ArBD 95 U35, Sap7OPEM288, Tle338,

with 'the an né acid sequence set
Val34ﬂorﬁrb3553 I$BQ3! DehEY4, 4Ly8689,eApn‘éf6er\é4:hl‘§6lt ladfogSerd97. In a preferred

embolhchE B4 S5 BEARTER" o BOLEE VRBIARLS Syl GRS S8V, eass,
Ser27"1%| RS8R, 1R358Pal0 e I THIE VAR 4AL M, F Al 3B By Ttk3M3Thr, Leu374lle,
east 60% nore preferably 65% nore preferahly

Lys38B0 HsnéfihiSer,pY df e lapd/ps SerdfgAsn. ph eredersgsd yargos ot Qzﬁo}onﬂuenza A virus
3%6n 84% 850/ 9 0 0
PB2 syé it 3gﬂ1ne§ g’g{@tlogléﬁ{(;p gggjﬁ gg% llj/gesﬁgglé’slfl%ﬁ 4}anru?g aBid exchange

from Bfg‘i‘ﬁlﬁé Q@'l%n&e@l«gi,nSEQI NGt Y1)pugtionalig centbined With@nb omfmore of the
t he fragnent using the best
afore-mentioned mutations.

In a preferred embodiment, the PB2 polypeptide fragment variants comprise at least or consist of
the amino acid residues corresponding to amino acid residues 325 to 406 of Influenza B virus

PB2 (derived from SEQ ID NO: 2) and have at least 80%, 81%, 82%, 83%m 84%, 85%, 86%,
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sequence al i gnnment and/or over the region of the best
sequence alignnment, wherein the best sequence
Wabdogimess is obtainable with art known tool s, PET/gP2008/008543
Al'ign, using standard settings, preferably EMBCSS:
o e t l, o 0
1%, YEERLBL B BIPRS00, 0R, SR ConfE ORI sty

preferddly séquelnBe Rdeafiey oeer eebadiredeigh ofthe Iffa‘ghu:ﬁn naind the rhest sequence
PB2 pol ypepti de fragnent variants of the present
alignmeny, ahd/pbRvetotisriegionrhft e bsas seqyeraeetliggmen nhavbra the best sequence

ahgnnf?:?l{: ﬁ%b@% p}ét %thoel}? KGR t@tzls”y a1 RS u 1H%%%d91rd §€?ﬁﬁgs preferably

am no acl I du€s ared
EMB@EQ ne&d18|OMatrix: \/Bloﬁli’rﬂ& AGeR Sipenl ]Qe(?,SGap Batend1(. SGWthStae amino acid

sequenis meb ) SO MY 27 mess rgierat, ' B2 liyiegice fragment variants

comprfs'%thgqéeﬁ?ﬂ{e axﬁfi‘xbchcmjiéfduei‘éoﬁé oRding @ laRio a&é'rgﬁaﬁ@tﬁo to 484 of
51Lys, Ile255Val, 11e255Thr, Ser271Al a, G n288Leu,

InﬂuellutaeB38MaIPB2 (deBs6d fiom SEQRHN NG, 2)snst3b8leyat least d8%g are preferably
Leu374l.| 0 0 o o
75%, BGraBreSsrbly AR ok pr St ou 3ot ST BB B4, 89%, 90% 91%,

92%, Y39%,U5492B35%UDE9% H794 989E 9Y%L aREN R &Smblarify] pxtemmblgtsequence identity
position 389 resultlng In an am no aci d exchange_ from

over thy etire hengtlvof thei fragnient ysing Smpesbsequence)gligngent 6¥FHPII gver the region

of thenﬁerrgtse%uenc Iahg&rﬁgnt élg?éérg t@%&% ng{u?{c@ ﬁﬁé}'&%ﬁ &dobtainable with art

knoerOth@eFHgde\lfghag\ﬁﬁﬁﬁg stadaght settingsp preferabty |EMBOSS::needle, Matrix:
consi st of the am no %gi d_res dues corre gondl ng

Blosumf? nigam&pgn 184 Graddenst 9.8, wiib tht amia 4 UENGH Sreugorth in SEQ ID

. P .
NO: 2, %ré IS r‘c{lgg jlé g%%%g? /B (g%q(% @%}?%Igc?/?g S(g)ﬁ/;bn%%ﬁtq%gs?@% amino acid
residub ®orr&pondifd Yo aBhifo alid%esidués 2380 490w éeﬂ‘mﬁ@@ virus PB2 (derived

sim.larit fera uence ident.it ver o
from ShOIPATDE Rl b Bive, sidedt BT BreTgAbN SR aEore diTsrbly 70% more
preferalrllk/%%%o \Agt/eﬁa&atﬂy V0%, e %% eioBN8 Pont BE%D8SYe, BE6YULEBTOR 88%, 89%,
nment erei n the best’ sequence allgnnent IS
90%, (9d%a| ) 83%, tH%r §5%n O, FBos I8, P9l Segpencassimgfarity, preferably

sequelgiedagﬁ%d & bl g% & lf%@%bg{ %glf%g@@%% %1@ edlls Eq e&@é Elllﬁhment and/or

over 8 RQYiGIC 'oﬂ th€ HeeN ceqate faﬂgtuhemtn vitetzih [thCbesz ,sequanee alignment is
preferably the PB2 poI ypeptide fragnent varjants
obtaingblepr Wil art | kreym t fRolanic® ablign r disingyegandar Settings, preferably

n I S e 4

eSS GRAR ot BIRIRBY, ShOREP) B AR 93¢ g amine i

sequeﬁ&Vf:t Efbrglll @agg}i@ H%N(DD Qenmr@bmfablbly tﬁé‘H;Bannlgpeptlde fragment variants
r % 81 O/ 83%mn 84% 85% %

complg@r?/gtelrga tﬁ/cg@n)s{lqu %es gggyg%&é}ngg}g@rﬁlgggcldgrfg}d%%g}Z to 511 of

Inﬂueﬁ?a/ ‘Bsﬁﬂléeﬂ‘j? (&érmeh Ftdrh SEQIBe0OaD) ¥nd BaveRClRadt QS@% |1h(Yre preferably
e entire length of the fragnent u3|8@?/the

bes
65%, ﬁmmﬁ@aldy i76%rerore pretirably V&, mq1re prederrbl 18 &o, 138% 83%m 84%,

o, SETSTRES 1L ST B, AT S DI, B o SECHORE Sy e, o scuenc

mmﬂaﬁtﬂ' %}efeHa?d I\ggecﬁeﬁw deatiBebldrnhis ,enfifee feRptdbfy tlEl\/B@ﬁent using the best
. need trix
sequence allgnment and/or over the region of the best sequence alignment, wherein the best

sequence alignment is obtainable with art known tools, e.g. Align, using standard settings,
preferably EMBOSS::needle, Matrix: Blosum62, Gap Open 10.0, Gap Extend 0.5, with the
amino acid sequence set forth in SEQ ID NO: 2. In preferred embodiments, the Influenza B virus

PB2 polypeptide fragment variants of the present invention comprise mutations, preferably
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Bl osun62, Gap Open 10.0, Gap Extend 0.5, with the

am no acid sequence set forth in SEQID NGO 2, nore
wWQewbes@Bd y t he PB2 pol ypeptide fragnment vari aP@BEP2008/008543

conprise at |east the am no acid residues

s GHRRE R 8, G IO 7 s compars
to SE(DEID]?N@t glt %82546®%t2®nrlli:2]?9,e’fle'lﬂahl Ne303 %4 eudi9e Ile346, Lys380, Arg382,
709 759% |
Met3885$@'§3{3‘3%%l}/yg§9/3,0 @gt&%%g re‘tSS%%?u%(g%sL%ﬂggr%gg rre%gf%%gg%%a preferred
emboditheht, %aid f@a%%en?ﬁ%ib tg(y%%rg 8e BALY 0r0%bre 9&"@1?@%26‘\93@ mutations:

simfarity, pre ence Identity over th
Thr254Ala] Met2@ T NleX69Mat Thragirdas lled03hgu,t heu3d86in, JejdeMale Lys380Gln,

e A oL S8 AR SR SBSBHEAES Gluseray
Leu%g@g@gﬂ@@m\@mb.art known tools, e.g. Align, using

standard settings, preferably EMBOSS:. : needl e, Mtrix:
Bl osun62, Gap Open 10.0, Gap Extend 0.5, with the

api nqQ aci d. sequen set forthsin S . . ¢ :
R BRE g3 Ao o o R0 o comsis o
the anfiRé"REidS@siatied @REkpdriingts ANindCicill fe8RIuds835 to 416 of Influenza C virus
correspondi na to anmino acid residues 222 to 5 11

f
PB2 (derived ElernSBIPYNG: phand hpwe iat leastB0gmnure)praterply %‘V?,gﬂ%re preferably

o, have 000% r | 9 )
o, 01eaBlghF350 lLSoPEBLEG I RIS AR s i
amino8R% sedlidhce3204orhINBERS 1D NBI3, Ba préértbl8heoPEROpoly Splide fragment

91% 92% 93% .94%. 95%. 96% 97% 98% 99% se uendce : dues 330
variants; RBP4 1oa5} e GPRBP FoSRHANSS rRERAKing | apmprpgid Tesidues 330 to

501 oglﬁﬁﬁﬁe%zé @9&@; ¥B2 (erivE@IARAISECS TDONDN &) Darit hHRIMERER 70%, more

Ignment and/or over the region of the best sequence
preferably gisfrgnnprenprefazably t8080,bmete pretruahly 8556, masteprefaraply 90% sequence

. ..aobtainable with art_.kno t ool s .a. .Alian, in .

similagPLERAEE SN IR Of 11 et "espee i lsg R ot forh in SEQ
| B9 p6i i QaBantwicbfptibeat least the ami

0 Py A1 O R AR s s L e

| :
acid residafes comespendiog tareming, acidssidrey e 18 of ilmﬂrsenpsé?nviws PB2 (derived
from %@éﬁe{gg Srﬁ?lg({ Iﬁ%peeatleéls?gsb%n >r/ér)] EeEér}g?lp;&s/g,%oﬂerb\f@@fdenm%, more

ns, prerera occurring
preferfbly 31598 Ngoredprefieblor 8% pmere prefdrably B3%Gwinog preteanablpciOffo sequence
. . positions conmpared to SEQ I D NO é ; Thr25§, Met 261 hin SE
similarifye06y therpptgo dengtiz 96 the iragpmens with (e #gung peidgduence seforth in SEQ

ID N(&ﬁ%ﬁr@éﬂe égé%ﬁ%ﬁy ‘Fjﬁ%/ gg%%ol)ﬁ%gﬁfezfraéﬁérﬁ%rim% Whprise at le_asat the amino

preferred enbodi nent, sai .
acid résidagseairespandiap ts amampacid esidnes 227 028 offinflirnza C virus PB2 (derived

f ol | owi tations:, Thr254A a t 261T |1 €269V, | o
from SpRABNS 37 Ap& ber aleat 6% T PR ATY o MRS TRSktly 70%, more
Yy 0 74 44 0%
808 Rord AR o S 04 RS s
similagitppedrahe entirertbngth o the, fragrecroprith b winipe peld seaupee set forth in SEQ

Lants conprise at |east.or c j f ] .

. : ] : . ts of
0 NG of Pl b ey e GiinS P2 ng e Blemeny variants o

the pieSerft LifvétionnédriprseamiGtations|Spreferably naturally occurring mutations such as
mutations in one or more of the following amino acid residues when compared to SEQ ID NO:
3: Leu311, Pro330, and/or Ser436. In a preferred embodiment, the fragment variants comprise

one or more of the following mutations: Leu311Pro, Pro330GlIn, and/or Ser436Thr.
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PB2 (derived from SEQ ID NO 3) and have at | east 80%
nore preferably 85% nore preferably 90% nost
Woer@be4@Bd y 95% sequence simlarity over the eP@T/ER2008/008543
Iength of the fragnent with the am no acid sequence
The teBBI ‘9%81%1{1?%05@?1*1%%8% netarl\l%/)tahra? %rrr]l IC ra%b&%ra?ft}?er s@ﬂley;fotsnﬁ‘)n%@%he best sequence
alignni®fit B Wehtital ©8istidar, @Hfét@B@Oﬂdmtngl t‘Gimitanamani atids” possess similar

resi dues 330 to 501 of I nfluenza g S Eﬁs (.derived
characmmssegch rhsNplagiy. csPibibive TyArapbiistty; dygropBeliciy, charge, or size.
Slmllagﬁlﬁé ap d¥ 61?65 # &g{)ﬁ' 188%1@ RO YcifO %nd "Piie ﬁén?[z@gihﬂ{e tryptophan,

era o Sequence sinmlarity over
and tyﬂjstrie[ @sinemgimnm‘ aﬁmhlsfldmg,rginﬂamm -adid aﬁcbaa)mTwmcatlgiycme alanine, and

sequence set forth in SE ferabl )
seines FGeSmeiE, JoRypEG Aty Fonoiiionie, 47 GHAERER 1 well aware of
a a 'EborlseS'e eSvEMIESHPNHieNOVbAdAIWide Web (e.g.,
Sequeﬁggi éhrrl%%?ﬁug%ﬂ%ggto 514 %19 Influenza C virus PB2 (8
www. ¢ acukdbolyomil8BHP HDIINOG, 3) and have at | east 60%
nore preferably 65% nore preferably 70% nore
preferably 75% nore preferably 80% nore preferably
The t&RYesIIRRL”, PAsehiRuakdryin? 0ofe Se@Ue Pobypepfidd SapingnOwhich Fenains in the
entire Iength of the fragnment with the am no acid
superrgitpq eaftee ceatrifigation ffor SEQNID a3 00000n%r & 15 @pegauspys buffer under
2, P 4 9 t tei
physiql Gt o, RO B E o o2 L, 024 oS AREHAC0 Shuorose, ata proten

conceREatidnl oTs hieh a3/ migfimbid8hetbdentd ofdematuCants such BBRianidine or urea in
(derived from SEQ ID NO. 3) and have

e% | east ?q)q/i; . ferabl
effectiypr eongemirations| 4 e@elnnﬁ?@liﬂte@é? abligstegpdpr i solubility, is preferably
L 2 y r Warly preferred
core B LY gF PR Se abot Alamit g e patltar
that tienéxiptesioangtiipeferatip, puridipation ofisudh 4 peoteinifragmeot i carried out as set
sequence  set farth in . SEQID NGO 2. In preferred
out ingpe detaH bEOW ‘t“&té‘amﬁl? flenza C virus PB2 pol ypepti de
fragnent variants of the present invention conprise
mut ati ons, preferably naturally occurring nutations
The taucHpurified(itintrefermce o enpolppentide.edess notdequirg ehgohge purity such as a

homog%{ggg p%%ht%}lé%%@t eéﬁ acf%?segg %’gg&%%ﬁ&nathpr g? i}@lﬁ%ﬁ(ﬁ: is relatively purer

than lﬁ "d@@ dhtiRiM tenvitndrit AGERAAI Y ar praified mympns@mmsranum free of other
the following mutations: Leu3l |Pra

protelamdms subatagiTaes, Phethes maerighstidh w1k, lhwmamrglgy asthsifed, preferably
at a ﬁérg:aaléﬂg"e grlu?génqﬁe\aetl fof %xégﬁ% %g?&%??‘% ;ﬂ‘{r trﬁ@rebﬁréferably at least 95%

nment ’are

pure, Roef ?'éﬁiadably Iad&ﬁﬁtl 99ah pureSiThe Ieapressmm q:mf edsw ap@smsgo be suitable for
simla

e B R LB o VAL e T 100, mor
prefer§bl§] 959 1008 Rg&'\/ﬂﬁ ﬁﬁ%e%ﬁé&ﬁﬁ%}{o lhephet n 3 mg/ml, preferably higher

|"euci ne, ne;, phenyl al ani ne, tryptophan, and
than 10y g/silnempord pyrsferably h@emhae 18 argﬁmhwsthm m@mplgqt@pam skilled artisan can

d and g
puricf A0S Sk St oY o PR ARt Dgematy puce
polypejfide il RS UIndIS maRribaddvas & n@ﬁ reRiRI Ry At yThitel dey.

searching tools, e.qg., available on the Wrld Wde Wb
(e.g., www. ebi. ac.uk/TooIs/S|mIar|ty htm ).

The term "associate" as used in the context of identifying compounds with the methods of the
present invention refers to a condition of proximity between a moiety (i.e., chemical entity or

compound or portions or fragments thereof), and a binding pocket of PB2. The association may
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The term "sol ubl e", as used herein, refers to a
pol ypepti de fragnent which remains in the supernatant
watae4@ent ri fugati on for 30 mn at 100, 000 x BCT/RP2NS/008543
aqueous buffer under physiologically isotonic
< . . )
be non @oqgle'h{éqr% aiwﬁceper thg;ﬁ%[m#)ogghog é%té?%?ctg%“g?a@?m g&aé;}{ag)ple, hydrogen
bondingy v dérrWhdils, eﬂkthe@l(aﬁc afr hgtérophobsia ivterastimis, asit glag e dovaent.
or urea in effective concentrations. A protein
fragment that is tested for its solubility, is
The te%eflﬁ‘[lﬂp:! ” ?qugsﬁ%ﬂ ﬁm@ﬂﬁe ®urtdén ‘Eh%|§ Ehalof@RRHRRA Afdlecule and
ystens | d|cate is particularly preferred
conswtsh@ﬁ a fghaninx pudscstndmccmndcteqb n@ﬁlﬁ'r siRNA pr ai funosital Ghtaof' triphosphate
. such. a protein fra carried. out set t.in .
lnkagg o s qBOHH oF U oS Bed G 3 Poplion, druihep madfiicagiots jnelude the
posmb[eeﬁl%fh‘?/[h(ii%nt& tfe RO h}‘&%ﬂﬂg%ﬁ} s QP9Be At I ABOHer ﬁér@sdfﬂ tHé &' end of the
purity such as a honogenous preparation, rat it
mRNA. eml@senp gmalngs”nmferao|sancmtthatrresq§dﬂ§/ hepRNdecapsstructure. Examples

o Rkl BRIl 3 DR RBAAPH L, ZRUAGERARLSpy moncobose

(m7GI\f'IPE€7 -Rkt9l- @@éno@ifn@ttﬂﬁlﬁt% hate PindGTP); evnlaeimyugadmsme dinked via a 5’ to 5’
materials wt ch it is naturally aSSOCIated , ,
trlphomi@fee bridey tat geanginet (e IPPP) s TgRethyawnopiag elinkedopia a 57 to S
e 7 7-

viono§A3IT e g RS RN E ) T2 g ¥ oeubeai Gonpom,
methyBKRarRSHk dinkepwiad 4 Setb Bbtrqmoﬂphamnbndge th exdsnisirzeb(ne’ GpppA), 7- methyl-

s SHSEL A BB A bl o S o e
of thelgﬁc/rﬁ’e g?gﬂn@ R- xﬁ&hgloélﬁﬁﬂilﬁ@tlﬁﬂea Qi h e $’h@iphdsphate bridge to

han 10 ng/m, nore

cytidingr aﬁ@m@ VHngdnhayl gmaosmgslmlge/dnvlaw 511@5 prpé)@p[phateabn@gp to cytidine

ethy&tgﬁ@élagg @E{]ﬁqss?fn&@go Bg rlé pﬁhﬁ%s,l A g%e. h%gosme linked viaa 5’
to 5 QH?%BHJ& Arldge P Gridiat gﬂé%bﬁ@) vg- hiethyll-fghﬁh(ﬁnﬁl Iiglkeﬁl via a5 to5

on a non-reduci ng poI yacryl am de
trlphoslﬂlatn brdgotd atidine ayethylated; # thae’ OHt rosttias of g@nf‘b?%?l (y GpppUm).
onpoupds W t.h th e [ t
Thus, r”éfae?rg ered en&bor%mg It:)To'r':]tI t@? %§$s§§(tl %@?ntﬂ{) e %R éﬁ\c’tﬁ)g i %@lected from the
group (donSisting bE M’ Galm'eNIP} m7Gfl"Pp ﬁﬁﬁpppi’d mj GppmeomhenerN is a nucleotide,

preferal;ig@nﬁg,zéo&hé;@%)oﬂ)@g gg&a}éq% od?mEr? ¢ Wfé cllzg émalogs may comprise
tapo ti eably of gvered by, 11f 92, 13, 14, or 15, wh

addm&% eag éﬂ(L'Ig ?g&lé%tgﬁg dl%e 1’ CZV_[; nty dSera \8\&8263 or 15, wherein

the nlﬁlebmiéso&bqﬁeferabbj indy perciphtdy saledted &par:thﬁcgltgup eonsisting@f A, C, G, U,

be coval rm"RNA_.c r rs to
andiog § TBeGr Bher A coH O oG PSS e PhEPERs: ghgphodiester or
phosphiSfREstErS bBhd %rgyaﬁuﬂﬂ&ydw@kﬁﬂé i d@logofHeesife® e e Aiiébtide N in
via an _unusual tri phosphate |inkage. This
7Gpgdﬁmoalﬁ@pp§nnethylated on the 7 position. Further
nodi fications include the possible nethylation of the
2' hydroxy-groups of the first 3 ribose sugars of the

The té&m Shidlcdtidé'has wBllherciibfesap aasoaipogad comdigingtaf a purine, deazapurine,
structures that resenble the RNA cap structuy

or pymidipé @gclgepmqtq@@sgag ga@gp@gg, ZURRINGd @yt?s1ﬁg,t lH‘?ﬁ:lE gthgﬁg)gr ﬂ%azaademne
deazaé&gn@mejaﬂﬁefhlammg HRARQBtE pgﬂg&oﬁ%Qhaf)@sltlon, including 2'-deoxy and 2'-

hydroxyl forms, e.g., as described in Kornberg and Baker, DNA Replication, 2nd Ed. (Freeman,

San Francisco, 1992) and further include, but are not limited to, synthetic nucleosides having
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(m7GWP), 7-nethyl -guanosi ne tri phosphate (n7GIP),
7-met hyl - guanosine linked via a 5 to 5 triphosphate
Whri0dges98d guanosi ne (M7 GppG, 7- et hyl - guanoBCTHEP2008/008543
linked via a 5° to 5' triphosphate bridge to guanosine
t t I t il S
modifi }%& %%1&7?.1;({781‘ ﬁquﬂ%@lﬁﬁ%& Iﬂ&e?énsk egfvcliég@r%é?i generally by Scheit,
Nucledtrdephmme(ﬂcﬁubvw&g,el\l o, B8dhosi ne (N7 GoppA),
7- met hyl guanosi ne linked via a 5 to 5 tri phosphate
bridge to adenosine nethylated at the 2' OH position
The te?xfn “H?ﬁdiﬁg ?Bél%t( BUERPRA At hred-dIREMYna 0 SRRASe Brihed b9 dhe polypeptide

tri phosphate bridge to cytidine
fragme{mﬁ @ﬂp@hyerﬂ}onet &y thegRiNAosiprEnding ldemam af BBR2; thapisgined with amino

acids éjq ng& yhgép%gcgrtbﬁgﬁ\llkg%égt I(gﬁ?%%p%e ues C{hzﬁtposﬂlon the amino acid

re51dugs fﬁﬁi B¢l oM ARe Shitact! \kfﬁKQl‘iJe RINGA @ar5 (set:@ncﬁlaybf hiphs Midtrésidues), e.g.,
dge to uridine (nvQ&p - met hyl - guanosi ne | i nked
Arg339|aad BeB337t As5t resylt pﬁ 8 pgeaxeethg bmlgzg mqykgtr gegpmanodates the RNA cap or

analog(nﬁ?f{%(gaﬁ% ﬁ#lﬁ%u &ap %ﬁngrj%Pgofsclé%tr gg E)J; ﬁﬁ%ﬁ%ﬁo %? %tﬂucture coordinates

orlglnﬁ[r%s S0 e endly a8 ofhie C@pstﬂln&irmgurbSdaizeloe‘Cﬂlerofm;ﬂm tbetveen a PB2
group consi sting of nv n7GWP, nvGIP, m7qtgﬁ\?
polypepridp disRmeniRRINBTINNG shey RN cay pinding $itecqng: aiiNA gap gnalgg. The term
"bmdlg% g?c%)kesnarlrgo;l?%%%sr Iﬁég{ng d{g@l@et? ﬁpﬁgi gagb?ptffaﬁ)a@%ﬁ tiants.
nucl eotides, i.e., 1, 2, 3, 4, 5, 6 7, 8, 9, 10, 11,

SR SENETNE A T T .
that c&18]5]f§e§ tﬂega\lgfbltﬁhngpo&%et I itanive I°(hr&e dith@sRnbléthieaire.

ot | are, preferably linked via a phosphoester,
phophodlester or phosphotrleester bond or a

The t%{(}){; o 863/ ab! ﬁ’r‘ﬁ%@é%ﬁ%%ﬁ&"@% %ﬁ?lg%j Ha %\t'ere (i) isolated from their

natural %H@llr@rﬁﬁéxﬂeﬁl)aﬁnﬁﬁﬁdi Bﬁrpbll)ﬂnérﬁieeélﬁalﬁ @ea%us@nnogngi wholly or partially
consi sting of a purine, deazapurine, or pyrim

synthesized e @nd d@leb@s@ singly or agdeul ‘?Tétraf’@ﬁ‘é\nm’l@ne&ﬁfogf’?f@’“b"m‘de"t‘de or
n [
cvond 50 4 S ASALG R, AGRATELERRPLASe st St s
The téri€ |coflipfiges? cDN@QXgenantic ZDNAhW.’id arydmbioantsDNe\. gA, palgnucleotide may
descri bed in Kornberg aker, DNA Replication, 2nd
NNEBEGfm(@ﬁééﬁﬁW’°S§ﬁ°¢Wﬁﬁ€ : 1992) and further
i ncl ude, but are not I|n1ted to, synthetic nucl eosi des
havi ngnodi fi ed base noi eties and/ or nodified sugar
The termi 'gbc¢omshinant yecte’sas used dhegaem erc;l;ldey aby v&pisiknown to the skilled person

o S 5 B85 S0 By AR i e

such & A&GbWEA S0bamRIbvINM] HB&oROloY rae@ﬁm@lec}frbmgm S'e@tf)rst firh as bacterial
Invention, i.e., the RNA cap_binding domain of PB2,

artificighachiomdsomes| OBMS) arvieas astifipdalt ehrorapsomies | (Y AGnt o0k P1  artificial

ovornfACP i AR, 151 LR LB M. i

vectoﬁsh@)n@i&ecﬁﬁsrﬁﬁlgmnd/ell aaseviralnvevtoracind gmra!ﬂgres()ntam @).desired coding
Arg332 and Ser337. As a result of it

sequepgen@fichapRserRIicie DINA SRANPSES BeGeRRanRIg tgs

coding sequence in a particular host organism (e.g., bacteria, yeast, plant, insect, or mammal) or

sswn of the operably linked

in in vitro expression systems. Cloning vectors are generally used to engineer and amplify a
certain desired DNA fragment and may lack functional sequences needed for expression of the

desired DNA fragments.
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anal og thereof. The RNA cap bi nding pocket of PB2 is
defined by structure coordinates originating fromthe
wW@n@bpsio83 of the crystal structure data of thePCDEP108%008543

bet ween a PB2 pol ypeptide fragment conprising the RNA

cap binding site and a RNA cap anal og. The term

"bi ndi ng pocket" al so includes binding pockets of PB2
"Recqmabipqe plostaellf raagizedhherem; refers 3o a Tbst deltiat cBArisasm polynucleotide that

bi ndi ng domaj n_of PB2" refers . to thﬁﬁg] ni. mal

codespior o plPeRiider figgrasit off nfsiesty hen theohfiri RAUEPSpHde diggment or variants
thered?t J&%ﬂ%goﬂﬁk?ﬁt 1n\/@ntic¥nsl sgﬁ[ E(YIZréﬁaé ﬁl’e%?sg BE ! f9a 1n51de the host cell (i)

structure term pol ynucleoti de" refers
freelyt dispeeded ras (sthh)(m)ciasorphatedmraereéorylbihsrulvatted o (iakninthgriated into the host

cell @ﬁé&%%{ré%%ﬂ{ﬂ% rigl bN/% J)l'%% l | fl e?ﬁgﬁtﬁp l}l{/r%geads?or expression of a

po1yn§é’l@$)tlﬂcfe5éfziﬁfé:rest”‘fildfdf“?lﬁﬂﬂiﬁ€‘at§dnn(§f1 tHe ﬁblyﬂ@élmtﬁi'esﬂr [t 86mbinant vector of
pol ymer of deoxyribonucl eotide or ribonucleotide bases

the inyemtidnn dhe derm UWorabmalRNmsmlbclmle@es 'ﬂi\etphogéﬁsﬁ: thgeriginal cell which
has b%%t&lrangﬁ)nse Ste aFeﬁEe t grr[])ﬁg\ec?e W ﬁ D’%‘lﬁe ogﬁﬂ: xl&&mt)mant vector

e may consli

of thedinvértioan Al fe@oﬁﬁﬁl@m st aelDﬁfaS'Ib@rh bd&wrﬁbfzell Jih dsednn®. coli cell, a yeast
"reconbi nant vector" as used herein includes any

cell syahcasoYascharompicascetavésiaqen Pishianasosts, # ﬁl;ambaqlhgnpwéfrﬁ‘fél such as SF9

o S FEAETRy ATt 51 1 g OREIEC 6y 4y S BT rse st
ovaryVv @H@f) scelley gedehi Afridaal rrmhkmtk&hwg (@@%)ocallss dmimans embryonic kidney

bacteri a rtifici onosones (BAC), yeast
(HEKgP?) gslls; {’LEf hﬁ’t@g %SYAC) , or Pl artificial
chronmosones ( PAC). Sald vectors include expression as

well as cloning vectors. Expression vectors conprise
As uspdl hsreing ﬂleatsm/étdystalé‘ arl"lcadstairlect' oreansadtrgawesr(sidhyas a three-dimensional

o S04, SEEAL B8 0L e SR S OO 5y Bl v s

regulz!lr' Skrture o@uag a$ QAANRE %tﬂu@tu?e)p@ﬂ tuecaér@fmieﬁst«,haﬁ@aln kpoties. The term
bacteria, yeast, plant, insect, or mammal) or

g.,
Crys1iaH' fan yndlwde élX)prO@Ssqforﬁl sqlick phusical Gytalgfopec suphsagap experimentally

BT Bl L LSRR AP o B ey i

tertiafjegatiier fodtereupr sesitaal efenidnes)de<iD eddONSD model based on the crystal
fragnents. " Recopbi nant  host gell , as used h

structpisy arepreRILTINBShorER) IchSe 5 ﬁ%ﬁﬁl%@@@%&?l%ﬁ@%@gior geliagrammatic
repre§e|ﬁ9a"tloﬁ ‘i’lﬁe@écg“Bgf a @? Q%tytﬁiélgt)f Eﬁ tInc’(fne' A3p&A AR crystal is usable in

ypept agme t or variants thereof
X- ramyslal(bbgngahyctect}ﬂmquenvléﬂm tha cryftalsused Icymwa:thmd cb@onw tpeX-ray beams

foun |nS| t h cel | i) freel
and aLq, uvf @, Py ?%Cgl%%ﬁ%gpe]@?tpw éat% Jeaessd ﬂtso vgctﬁsﬁ( 13y, crystallographic
structltd. 'A) ckﬁta?gﬁe?}l gél chﬁhta@tehﬂé%l ho Bting&dabalsle WIMERffRicting X- rays in a pattern
m t ochondri al” DNA. The reconbi nant cell can be used

deﬁnabbye)npr@fs@ﬁcmyml @npa@mm@dem Ted. dilundelleanss L. & Jobpson, “Protein
| sajio e de or the reconbi nant
Cryst%li%rg}hyo %%W%Ereﬁ% ﬁ%’%ﬁg lt% 2§ "reconbi nant host
cell"” includes the progeny of the original cell which

The term “unit cell” refers to a basic parallelepiped shaped block. The entire volume of a crystal
may be constructed by regular assembly of such blocks. Each unit cell comprises a complete

representation of the unit of pattern, the repetition of which builds up the crystal.
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has been transformed, transfected, or infected with
t he pol ynucl eoti de or the reconbi nant vector of the
WO pwetsdoen. A reconbi nant host cell nmay be a bRCT/BP1088/008543

cell such as an E. coli cell, a yeast cell such as
The t€] Cas{f)%aeg E%éﬁg’z ée:f@lrg g?( I %gaﬁl%femg ch*sgnﬁ%?épélénﬁfn@ o?lcl%%tstal In a space

groupITdtm"@iatlem tle bapitaPletfee rmchdat&&mpllaﬁ&ed‘&permrdmhe aﬂnen eymbols represent
are Chi nese hanster ovar Africa

(CHO,
symmegy KRFratiogs é@at(ce@éae EANES Oufy @ﬁéhe éﬁﬁ&ewn?fﬁ&ﬁ. a&x@yletﬂc unit without
h ds, HELA ceIIs and the like. As used
¢ ané}@ﬁ@ﬁ)ﬂ:t e term crystal"™ or "crystalline" means a
structure (such as a three-dinensional solid

The t%g?&sﬁxg]?t@?%ﬁ%qr}ggmgg% rqf%%\}\)ﬁ:a?’sgteqf;véﬁ 5t ﬂ&ier ?ﬁe aotsmon of one or more
amindhdid edsifuRs GathCRfeRdncle b GlsPstbmSIfTantes. th@)tetﬁf retf&@ to a data set that defines
constituent chem cal species. The term "crystal" can

the thieeidimiensional ovmicre of gomotecpley of cmpleevlgst(aig. f brriesia poordinates,

tempeg?t}naecfaﬁf< er mg%a'n lfeg)g artzlgaé rc%éfcﬁx?e!t?s %&C%eydﬁ r%nltly modified and still

rendef Q@&W@ddﬁuaﬂdﬁﬁ&e dififehéianal SGiueEs. QUakeasmaryf & uhiguewealof structural
el ements), a 2D and/or_ 3D nodel based on the crgstal

coordigiafasdis the roos meagr waaist daviasiontqfche sesullingpstaictuge. Structural coordinates

that rSEISF BREL §i ? nﬁe@@foﬁ?ﬁﬂf@h‘r&r‘%ﬁ B%fgﬁfar QNthiRe HiAGHFIHE Et‘n?cture of a binding
representation thereo ata set thereof fo

pocketptiipudexviate fronoore asydee by at doet meg«si;qajara devirg il of less than 3A,2A,15

A 1. GAcH LS il e PO B SR 45 P LiEC 2 g 479 Similar

used to produce dlffractlon pattern data necessary to
solve the X-ray crystallographic structure. A crystal
The temy "t cheanasuerd desdatien” tmeamg thasatdre rodt of flﬁrqﬁﬁmﬂgc mean of the
squar?soﬁ)fﬁtlls (Slg\bliaﬁ?rgs § er gr%gn E}n%élfl}(’) rt]o:ﬁ%(;rﬁstsqﬁle ((iﬁyl on or variation from a

trend o? r&%&'t NEe ;Ylﬁ'b@iejs Qﬂrtﬂi%hﬁ’lventl%@lé\@%“ 100PhRa6 ,sqﬁlﬁw d‘éOfalﬁon" defines the
The term"unit cell" refers to a bas

vanatpm wl mlemkm @fnweaarmqfdiae Pﬂ%’ep@lﬁpmﬂée\f&amﬁéﬁ &F RNA cap binding
pockeb lt%e?élglfrc@%ﬁ@ ﬁac‘l‘t? %fﬁﬁf %r ?’?/eslglgggéa%oblﬁﬁlﬁg gim:ﬁ/et FhersiiGR defined by
the stfugfure seuttimates of dfe HBTBnuGﬂP compjext atceondmgttbd?lgwp asiti on

of which builds up the crystal.The term "space group"

refers to the arrangenent of symmetry el enments of a
As uFJdV Pk n, '3(51@ érrﬁp%%st%c%ﬁ dendhddr RI3GEN em@ﬁlﬁhi ahe quantitative and

tter cates the lattice type and the oth

qualltayvmmiaﬂ;ySIsecpfrmslemlalsqmm‘ew yndiprefuactiamtzsasedan atoarnc pleuctural information

.carri.ed ou t he cqnt s ,of tri.c._unjt
and GiEEALR edtalg G S BDEnnoglSy ESHERRbAL plftrogsed molecula
dynarfiRORAH %El%?’ rrﬁﬁﬁﬁia‘-hohom@d§l§t itéradtdleuesmphiel ggiHi® enédeds, modified
position of one or nore am no acid residues with

molequidranesherics modelsydistansecgeomety, anprshersimetues-basgd consgraint models.
data set that defines the three-dinensional structure
of a nolecule or nolecules (e.g., Cartesian

The t&@O! fiktin A peSpgrath @ppeKkiah Urefert & o bperatisitithacatilpes theestjucture coordinates

Structural coordinates can be slightly nodified and
of a gheqmiral entity, binding pocket, molecule or molecular complex, or portion thereof, to

associate the chemical entity with the binding pocket, molecule or molecular complex, or portion
thereof. This may be achieved by positioning, rotating or translating the chemical entity in the
binding pocket to match the shape and electrostatic complementarity of the binding pocket.

Covalent interactions, non-covalent interactions such as hydrogen bond, electrostatic,
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render nearly identical three-dinensional structures.

A neasure of a unique set of structural coordinates is
W@ b@90e®83 nean square devi ati on of the resul tiPQI/EP2008/008543

structure. Structural coordinates that render

hydroi)ﬂébgg:\%in%p %Qarl]salnte?f%&%%% Und%h $‘1 &rrg)%rgérﬁﬂllyaéle 0s atlc 1ntteract10ns such

I mensi ona ructure O I Ng- pocC th

as replgsivatchafgeaiayee dipudé-dipoldynd chage-dipuie 1ﬁt¢mnens may be optimized.
devi ati on of |ess than ? A 2 A 1.5 A 1'otAh 01[1 0.5 .
Alterq@tlhcgly oRe mp)é\mggmyye glerjjé UERtign epgray ﬁgpyldg}g qfi thg ghemygal entity to the
very simlar. The term"root nean square
bmdl%reé/oca?l neans the square root of the arithnetic
nmean of the squares of the deviations fromthe nean.
tQ, ex ress the eviation or variation fro
J

It is,
As usgd PRgiiy 5 egB] 1561 COTRBIUS GBS ABrOEER ORISR § GrmPPL molecule,

or coﬁ&ﬁl‘éﬁ?&hif‘?@ﬁelﬁg hatR Rens abilighio BIgd ke polideyadd frhbmenti T interest, i.c.,
backbone of a variant ‘of the PB2 pol ypeé)t i de
0

the PBEagﬂmeptldqt frigmeotpf bhmmwgtxwo@keaanmnertber egmprfieg the RNA cap

ina B2 SSBRIT 6525 P B PR i oy VOSAELD o, pies

peptoiﬁ@2 Ot e PrloBindA (G eluding Garit®ofie gy 1ipidsB mebdls,Ungleotides, nucleotide
herein, the term"constructing a_conputer model "

analogs @Pd@@%dftsh eu@}@pa rfeids agmalb organic i angraanic wolegyigsy shemigl compounds

o) S5t HGHHE. SRR SHUBEO ISR G e,

enzynﬁ@[ malwwlprﬂlgas ipoBathiies, andcombimtiahs andreeticatbas ebkereof. The term
rml ecul ar nam c an tgergy m ni atiq
Gr

dﬂ'ﬁ‘lﬂl Hiaxe ﬁ%(gpgﬁarﬁﬁgglptlr%aween 50 and about 2,500
Daltoﬂg*)I "?é‘ﬂé}a@[ {TEGb %‘%gé; f%éﬁé(ﬁ) Dgl't&{saﬂpﬁ‘dcﬁ’l‘?&{r%t fedt: coffdbund according to

er str uct ure- ed constraint nodels. The term
the px’ésﬁemt trivantipr mgy aptiapdy abinpnise a detectsbledatseh Sopsbdatielinclude, but are not
hat ut|I|ze t he structurec r di.nat es of chem ca
ity YA ealPRE S BRSO B ST RUYe OMEBURG, OF BlfgieRy; fuorescent
comp&lind306t nRals, Nl @Rluminsc@As e6mpbehds NehdC BRINIfiMes@At icothpounds. Well
with the binding pocket, nolecule or nol ecul ar

known mh@ts may bpused ton atthehing fuchThilefeqtaljle habeh hp dest gompound. The test

comp Wdl ? Q Irxlrl? t10 %&I n%) %o&nﬁ&s?%?&%ﬁéxpg}#lpgs 8{:' s&\ﬂgesd such as extracts

contaﬁlhxi%Cﬁaft@&I pﬁodﬁct@ Qﬁ"ﬂh@ﬁﬁ)ﬂhaﬁ lof yhixdd ddnﬂadmtmﬁlalrsgnqheselse'rhese can also be
Coval ent 1 nteractions, non-coval ent jnteractions. such

tested:andrthel corpapnasd Hhat binids de thestaeget eolwyen Heagment Gaph by gprified from the
mlxtu\%% S Gtk u%ﬁ{ k@PSTeﬁn&mﬂ%ﬁnﬁgm %@E&gr%bf or selected from libraries of

ectrost I'c interacti such as repulsive
synthetitaog eatotw repmpodigio | Fer digarice, syndhaticacayapagingd ditearies are CommerCIally

PSR P eSS YR LB Coporto
(San 9"@%’6‘ €A), SPLAIYich QMlﬂ@auhéé‘dW'I‘ﬂ ARl coffpoungdith@feisNfor example,

er m"test COITpOUﬂ refers to an gent conpri si ng
avalladvla:ﬁsqmohnﬂf ecridl@ mt\earkoDEdoAbﬂ@ﬁtl‘teﬂﬁathhr&:rl%éif mgturelsoapounds in the

o b i B 5 PERPAL ) SRR oaty, s

compbiRNéanOke ntldﬁ[daﬂ?t;ﬁrodlhzeﬂ anfngCeombihsbrigl tHemiRNAeitAgr as individual
bi ndi ng pocket. Test conpounds can be any agents
comppyrds Qfi asgnixgeres. nytcoleation; oft @inpoyndymads yeigg combinatorial chemistry is

referred to herein as a combinatorial library.

The term “in a high-throughput setting” refers to high-throughput screening assays and

techniques of various types which are used to screen libraries of test compounds for their ability
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pept oi ds, pol ypepti des, proteins (including
anti bodies), lipids, netals, nucleotides, nucleotide
w@pabog®s3 nucl eosi des, nucleic acids, small orpEnEPR2008/008543

i norgani c nol ecul es, chemnical conpounds, elenents,

. [ r r
to blﬁ@gg &rﬂ% tp%%ﬁ)ephﬁ? I o &?nlgl@éésgz?%@&ll}}a ? lpg @%@Gé}ﬂyut assays are
perfoimicias, m@l@xl-wallffdtﬁﬁlt arahdlcmderbelh&tee ansecHnis cele-basedta'ssags.

thereof. The term "small nol ecul es” refers to

nol ecul es that have a nol ecul ar wei ght between 50 and

t“ 23 f e f . . .

The ant t@%& Eﬁéﬁe{%{‘f‘toa glﬁ)t Iergﬁtmcla/‘odtagsé%ﬂ?lc &fnp"l’}ghg(ﬁng antibodies, i.e., any
1mmtmogkobullnmgrottmn ohpomioeskercofi wiveh s capablayf omogniuingj an antigen or hapten,

se a ctabl e el . Suc abel s |ncI . but .
., i RNA o P OTain rBAG: b echidsaherest Anigre Birjne Birions may be
prodlfc@&j'lﬁafétcbrYlﬁmﬁﬁfWQ%IQﬁq&ls SIFERY nzyrhMtR 88 CRéthical cleavage of intact
onpounds or netals, chem | um rescent conpounds and

antledlcﬂ dmsnmgcmmhod@uﬁtpmmdlgen*bmdlng<p@mnmqlimsﬁrbafabe F(ab'),, Fd, Fv,

anb, dRF SRl Ul B R CORI BT ik lghiitipodics (P

chimé ¥ @itibo@ies QAEH @%hﬁin&ﬁﬂé@&n@[ﬁod%etbﬁta@ﬂ@x@ﬁ andUusdlyeptides that contain at
extracts containing natural products, or the product s

least @f poRtigB dofc amtANtReGY ithat isysiifieiseisto TARSE spegifia| angiger binding to the
po ypte%?& £d and the conponent that binds to the target
ypepti de fragment can be purified fromthe nixture
in a subsequent step. Test conpounds can be derived or

sel ect ed from i brari of synthetic or _natural
The teramgalmeceqﬂs? X AERIBE: Sy EHREL 1062 S9hBb AamrPBpd idegifiable by the

meth@cfs ﬁée:p%s@ﬁﬂ Xn@e‘ﬁﬁbhag{ €a féd?ﬁﬁdvlﬂblb()f dge Ehaesmic <'i‘xllvegﬁon Suitable
reV| Cor nwal UK) dge Corporation (Sa
pharnﬁacegmally:A):cepmbleﬁ.i;adms|1n¢iu<4d\/¢d1dvadd¢’gen saNs)whmh maqyufoalexample be formed
ound bra ilable fra
by TRIRRO COLNPREAOTRISReS A5 G GUT P L gysolution of a
pham‘ih%"e&'t‘i@lly%@%ﬁ]@ﬁmﬁ%u&lﬁl s hoardchloribacide kuldlric Adid\dfknaric acid, maleic
pl ant and animal cell and tissue extracts can be used.
acid, Ageginiconeifl] ycetice geide iepariadicidapittie agﬂqt%@nwcw carbonic acid or
u rjal
phoﬂﬁhpgvgggaﬁﬁkgggﬁﬁgggp@%gagénffggres coI ec??%ﬁ nynay’sundﬂe
pharn@e&ﬂtuﬁnaﬂgl%mpﬁblassmg thendif nmbyprinelude hedkalis tnigfali salts (e.g., sodium or
refe h(aHherel n as a conbinatqrial |ibrar

potas§1gmnqalt§)ﬂ e Rartth s ﬁﬁl& (et §alGIHM Qranagnes ! sa]-trs])e and salts formed
with §U1@Bl’eto@éé31l1’<9ﬁ§&ffvt\iﬁ_ Qﬁhﬂﬁmﬁﬁscfﬁé g abrBEdhRiA YRS aﬁ’lflne cations formed
various-type I'c 0

are used screen libraries of
usingt @smteconpousitd dsohaltdeeihydmizide] tcyttboxjdawd stlfate hphosphate, nitrate, alkyl

oo R B, 5 D e S BERSHy ShSp s e

but afeQHolBniRA 'a@@thﬂédgdlﬁﬁlﬂ alfing®, azomatel agpartaR! berdasdifonate, benzoate,
assays. The term "antibody" refers fo bot h nonocl onal

blcarbumtepoblyldfaémablt@matebdmr@ts, bromide, anyyratemardrivsbadstate, camphorate,

campﬁ% 8161 cma%c? ﬁa&g}']la e tc? éhertg,oclh%p A rc}ntra%e céfm?%l%teRﬁxclogentaneproplonate

digluéynad, ngditiodrchiotiie, PBAob¢cytsuffapt i daletddgr eedisylate, estolate, esylate,
Ant i gen- bi ndi ng portions may be prqduced by

ethanﬁ%'@ieﬁﬁtpnafﬂma@m tfté@mtequeguwa@ &gsﬂbapﬁoeats* ghispRatg glutamate,
glycefdphBYALR, OflytdllBfdanilate, hemisulfate, heptanoate, hexanoate, hexylresorcinate,

hydrabamine, hydrobromide, hydrochloride, hydroiodide, 2-hydroxy-ethanesulfonate,

hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, lauryl sulfate, malate,

maleate, malonate, mandelate, mesylate, methanesulfonate, methylsulfate, mucate, 2-
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anti bodies. In sonme enbodi nents, antigen-binding
portions include Fab, Fab', F(ab')2, Fd, Fv, dAb, and
w@eowpheyent arity determ ning regi on (CDR) fragh@nEB2008/008543
singl e-chain anti bodies (scFv), chineric antibodies
| .
naphiEhs B e HApRTHe EDARK, Hirp R EBLucAR e qmmonium salt, oleate
oxalaRparneaty (éhbdnate), pdlinitar paitothenatgfeetina@eeiul fatea Biphgaylpropionate,

bi nding to the, pol ypeptide. The term "pharnaceuti cal
phosphateeiphiasphate a piorate.e Pivalats. o Paly galpgtuesnals, JBANGHHE: Séhcyll'yte’ stearate,
sulfatt dSiacEa@P! e iYart N Eanﬂ?t‘e,h WFraldl (LOFatl! B3GRk, | EEAMSAiIOE) undecanoate,

or a conpound o? t he present I nvention.” Sui'table .
valergpd)andieclike (sed, for examppet, SbMe Beadet et al. "Hhaveacgufichl Salts”, J. Pharm. Sci.,

addj t] alts which may, for exanple, be fornmed by
66>pﬂnq>'(1%g827)§ol ution of compounds of the present

invention with a solution of a pharnaceutically

acceptabl e acid such as hydrochloric acid, sulfuric _
The teroi txcipiendt wbemused, hengin df inteadedito indiveterilbsubstancesdn @tphgrmaceutical

cid, benzoic acid. citrig.acid . tartaric | . .
form: e, WHECTE A1, nQF S dheeisRc et B F1gr B, pinders, ubricants,
thickdnbfs, CRIFREE NittiCar ddeqts, PreRevatives, Meelsifiers; Ublifdrk.e flavoring agents, or

pharmaceutically acceptable salts thereof may include
coloraggitkal i nmetal salts (e.g., sodiumor potassiumsalts);
al kaline earth nmetal salts (e.g., calciumor nagnesium
salts); and salts formed with suitable organic |igands
The tégn Spharamoeutically aqeeptable @aryieelhinehidesy fondxampleg ntagnesms carbonate,
formed usi ng count eranions such as Hal i.de, I;% roxi.de,
y gelatm, tragacanth,

magngsiyBo,SjRaste, (alG £ Hen JATSIhaPEShi OPXHE; ¥
meth%*‘@l%ﬁ&@,t SRR pa‘oxkyrﬁé{hheaﬁhgae; a ldvh HRIHRIWHE cBEABULRS and the like.

ariaceutical I'y acceptabl e salts include, but are
not limted to, acetate, adipate, al ginate, ascorbate,

aspartate, benzenesul fonat benzoat bi car bo
The BREEGHT EBHOBY (PG U0 BB AR HEOMBEN Al pRaRa A dependent RNA
polyntcdasel suBuS e pBatderivePRAAERE SvhickR BRIk Ahédpable of binding to a RNA
cansyl ate, carbonate, chloride, citrate, clavulanate

cap ot gaslep thereef epd.ohhwrutteble irgl erygalizationtiorghipin spegkral énformation but
o SRS T FE S5 AU LS e menion 1
provi@f% H%@Hﬁ[&hpdlil%@?tidglftﬁgmf, a?/hegéiutsa'TdB;:(ﬂypeptid§ fragme?t is (i) derived from
the Il AedeRprAr KRS gt S it B gl U cabanle of binding to
YO i Al f bunit PB2 from which
R e TR cpn B TN e subuaft 2 from whi
the sdlstdé fiagmants of tlecins¢rdionl aae terinedran¢ preférablyatesyed framydn Influenza A, B

o b T B T QB PR S i s v by

its abititye@nbinal INRSedy 8Nah Gnald@Phiiedt. ?Acd@)ir&iﬁ%liyﬁatt B, preferred that the PB2
nifrate, N nethylglucam né amoni um sal t, ol eate,

polypeptédeafragme rof sheeinyertinmennenrisep al lepstr eonists b emétmmewd residues 323
ect i €,,eRer ae3-iphenyl: br opi . .
o 408G AL PSSR PN LBE AL AR DBk Eponding theret, ez in P2

polypeplidedad @dnd anaiteat 1gasop eondise, of aaline ydidraiduet 825 at 406 or 320 to 484

sul fate, subacetate, succihate, tannate, tartrate, )
of SEQUBNE 2 or amigiplagids corrpsropring dhereto, eridfedditorglgpeptide fragment variant;

or at least or consists of amino acid residues 335 to 416 or 330 to 501 of SEQ ID NO 3 or amino
acids corresponding thereto, e.g. in PB2 polypeptide fragment variant. On the other hand it has
been observed that the solubility of the fragments decreases if their length extends beyond

certain C- and/or N-terminal boundaries. For Influenza A type derived soluble fragments these
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val erate, and the like (see, for exanple, S. M Berge
et al., "Pharmaceutical Salts", J. Pharm Sci., 66,
W@RN09046D83 ( 1977)). The term "excipi ent” when UBEHEP2008/008543
herein is intended to indicate all substances in a
harnace i [ ' A
boun aHS? g Wi se?%ﬁ%{] tgsrs“ﬁﬁghb ﬁglfbvwgr%?ﬁr%lg f&'&ﬁlﬁ a"f\f:{elrﬁﬁﬁlus amino acid 220 or

an anlikdbtid BdhspdndingkdBRiEin §vafiatanddbs the @gantisys amino acid 510 or an
preservatives, enmulsjfiers, buffers, vorlng a enI%
aminggcid spEespending theretoinng Vet nERrdnfl Pﬁ%ﬂaﬂ? dstivgd) seluble fragments
these %&'ﬂdaﬁés ate\Fitly g&@rentzé){o §#Q'P Ko: mé@%m&%pﬂn@%rms amino acid
esium stearate, talc, “sugar, l'actos€, pectin
222 od antammm add &brrbspogéingtthmtot maag@amnt md ﬁnttthetehhmhssmmo acid 511

sodj um ¢ar bo neth [ 1 ul [t , .
or ancRER B 1O ARG MEnBETRRdD i i oL M5 Lo pendgrived soluble
fragmfeﬂﬁé Riese MRUnd A RS GréWEth! REdréiRBZ8 SHQ US NS %@ﬁ@ﬁ@@nfor RINAN-terminus

merase subunit PB2 derived fragments, which are
amincoaid azzeoamuamapabicbcomfesmndmmenem ia aRNAaptanddior theal-tgyminus amino

reof and, thus, suitab or a cryst IllzaL Yap
scid YRR AP e PGPt Bt 105 T b Tl %in tis context
referstb Pl paad HaBdeits | WhichGREdisBelnible aOh @bAcentrhtion 8f @Nizast 0.1 mg/ml
aspect of the invention to provide a sol uble

SOIVG@OWp%mefmbly ehlgast@: S mefrak, siase peaferably|ay frast | mg/ml, more preferably at
f f 2 i .
R SOk sl B sferhl bR ettt at concentrations

rangu@gaﬁaﬂm(BOlOM toi 3, pg:fér@bl& (RIMM‘JBQ N n&mbm@prﬂﬁg 10eloM toTIhed, at pH 3 to

NA- dependent RNA pol y uh om whi.ch .
pH 94 Méfesfthba pHed f¢ abln%rﬁlgred?fre 1y Rfehig Bﬁ%z?%{ BRHQNpLY Afeducing agent
[ 1 fin¥ inydfoxychloride) at

such B SUEb ARy 65TY SﬂTE@%%‘“Q*PE%F%"?’?Y;&WE’B%%P gy droxychloride) a
a conganaatod of hudtto 20 mM. deternined by its ability to bi nd

RNA cap or an anal og thereof. Accordingly, it is

preferred that the PB2 pol ypeptide fragment of the
In a préf¢RBA LRBoGINERNE, | ARBp&Yp éﬁl@étfra@fneﬁpﬁsp@ﬁi%d Qb aﬁ@kféﬂt ﬁﬁbed suitable for

resi dues 323 to 404 or 320 to 483 of SE
crystalligation aictsatdp has 8 porit phattlhast 86%, 9679 98 9Q?/cn 9B¥2 99 1%, 99.2%, 99.3%,

90 RSB 8, APARE 4230 By 535hlin S} Sl s

methd‘@ 121cl@ﬂm@n$lDS pﬁﬂydéﬁylﬁlﬁfdeeg‘dbwtﬁiltmghdrhﬁﬁ ahd ,stanigg HynsiRB2 staining or
(g <ﬁ peptide fragnment variant; or at |east or consists
HPL(pan teréloa@itaS‘P@@u dues 335 to 416 or 330 to 501 of SEQ
ID NO 3 or ami no acids corresponding thereto, e.g. in
PB2 pol ypeptide fragnent variant. On the other hand it
Inandsthsrﬂ:teferred)bmbbdmtbnt,hm the solubility of the fragnents

) oSGl 10 P BB BRI AR 656 CTSpgads to amino acid

posmGﬁ?QN%fihgﬁéﬂJP' ezﬁ %Mﬁz&@%@bﬁmdwm ?659 2001 4175, 280, 285, 290,
erenc D NO 1 prlef erably for the

295, M0, @05 Nvs 3 hjn’ﬁ@ axc32:B and tlmC-@crmammg idamtigal to or corresponds to amino

acid %%{t&)?lﬁﬁ@ndllgﬁﬁe% gegggbg gﬁbﬂgg azgdrgaggg a@% % 438485, 484 or 483, of the

amin® &1l S&RRAE NPBI&IcBEdIng tb SEQADING! 1, déxe préfbiabBntha NBterminus of said
type derived sol uble fragments

polypeptide fragement is identical to or corresponds to amino acid position 220 and the C-

terminus is identical to or corresponds to amino acid position 510, 505, 500, 495, 490, 489, 488,

487, 486, 485, 484 or 483; more preferably the N-terminus of said polypeptide fragement is

identical to or corresponds to amino acid position 225 or higher and the C-terminus is identical

to or corresponds to amino acid position 510 or lower, in particular 505, 500, 495, 490, 489, 488,
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these boundaries are with reference to SEQ ID NO 2
preferably for the NNterm nus amno acid 222 or an

wW@riono4@83 d correspondi ng thereto in a vari ant PEHEP$008/008543
the Ctermnus amno acid 511 or an am no acid

r e3P in her ' VAL . . g .
s, 55 AP0 S L 0 L S 0 e s s
identidaltth or &baegdads toarkinQ dcid Péditich pFebehighéryanidahe Cherminus is identical

N-term nus ami no _acid 227 or an anino acid
to or ¢QsFeSRAsls il ARG 3rad BRHtiomd KD ordpMann BifHCRlgR 595800, 495, 490, 489, 488,

487, 484, 8% ﬁ%.o@g@8?ﬁnﬂ>‘?é retétdb th@mm%sasf chid ppl}g)leagﬁieelfragement is

correspondi n ereto in a’variant. e term”s
identical tohir sofrespionds ta erhiosacidpesitignp2ift odeigheraapdethe €-tewhinaib is identical

are di ssolvable at a.con tration of .at | t_.0.
10 or GRITGEPOREHITY BHNO 3554 BOYINQT o bt WaE. 1 Bartibulgr %P& s, 490, 489, 488,
487, ﬂ%’(}’,?ﬁfﬁ[ aReralisy: &ork ‘grl?éﬁ:raﬂ)lmerﬂleteﬂﬁﬁ@s of sfieRbpspade Fagement is

or nore. Suitable sol'vents are buffer systems ) i
identicalrtprdr sorrgspbnils taH@hinat acib positierr 240 onkigherragidribe G-tgaminus is identical

0.01 M 3 N\ r.ef er.abl .05 Mto 2 .M
o or freagidstg 2 §id BOTAEn S10 priByth §° pRibbiafRT 200,455, 420. 489, 488,
487, 486, u83H484 JOr8s; PHRE PrexbiaplyPite NitemiihPofBald GRlypepadd Yragement is
a reduci ng agent such as dithiothreitol (DTT) or

identiT@dHp grEorresponds @rair@ogpycbpqa}s)iqign gﬂﬁ)grphiigh@r and the C-terminus is identical
to or HPLBENENL AriAPAci@ bodtiGR G %gfe% %0 g&fgcg}%@ 5%8, 494 490, 489, 488,

rmdpreferred e sal pep raghent
487, 486,M85] 484 dri483amary tpe¢ferably the Nueémahhseof eaid polypeptide fragement is

identgatp G EITeSIIRS SoOITGHb pO9B IR0 Db . R C- iy is identical
to or Qotrdsy %m%%% Zl%n@aqcégi%siﬁgrtl ﬁf/@ o l8Wef, ¥in Pﬁrti@ulﬁf ShLis00Cc4u%, 090, 489, 488,

b
assesse y stan ods |ncf’ud ng SDS
487, H&0, y 85, We4 rir dE83g eore Ipeeferabhhthee termzines of sdidipedypsptide fragement is

., .Silver staini or HPLC.and .det ion. at 280.n ln. . .. .

identGHlgPris copEaoaY BUPBBG FERIIOR 76> pf JieRER AR G ogfinus is identical

to or SGpHIsMB aRfindIEcid paGHBNG10 8r lodentih g&ltichlﬁr 805, 500, 495, 490, 489, 488,
corresponds to amno acid position 220 or higher, e.g

487, 486; 4853384 2851832 amore eferabhpthe N semyipes opemd prhypeptide; fragement is
., 280, 285. 290. 295..300., . 3 3200 1 Ol 323
ldemlﬁ% oL SOFIRAP L gougmlms? % eﬁ&ﬁ%% 2 oogﬁg}cl%rr "r&gstgg ¢ dgég%%)nus is identical

to or %%d%pzxgcgsi 16 Ztggﬁd Zdi@ Posifibn 610 bolokr, ir particblab 505300, 4555 490, 489, 488,
, , 87, 486, 485, 484 or, 483, aof the am.n .
487, 486,018 486 e 835 mso paelerbhi My Nderainyy of ARl pelyneBiide fragement is
identi?ﬁletfoe(frac%kr\ésﬂo%ﬁs b5 LAY 4 pSlitiGiRbés Qph%g&pa{dddtﬁe C-terminus is identical
ragenent 1's rdentical to or corresponds to am no acld
to or parsdspomds t8 athimnatid pesitive b hd olowies in gamicilaab03,$005 495, 490, 489, 488,

487, %gér&jﬁg%@g Zg%?ngljap’nrg 4)%0 ;elgakgrgﬁxiezrlig%enrgg%g%g gﬁﬂr 59}9}5ept4f3e5 fragement is
identi?ﬁl%e&r%l%}%_sﬁdﬁﬁs b LBIHY L4 p&ditiSd 70 BPhipR&PArddBe C-terminus is identical

ragenment i's identical to or corresponds to anino acid
to or pars¢spouds to 261wy adid ghsitiomAD phlewer tie pattisuler 565,i586r 95 490, 489, 488,

Of, LaLIespads to am no, agi i.tione9l .

05, 3§50 PR 0 RO A8 B rsgement

ident#¢85t0 H&briespohdsio M Widbesiatd 373 behighéeand the C-@kminus is identical
sai d pol ypeptide fragenment is . .

to or corresponds to amino acid position 510 or lower, in particular 505, 500, 495, 490, 489, 488,

487, 486, 485, 484 or 483; more preferably the N-terminus of said polypeptide fragement is

identical to or corresponds to amino acid position 280 or higher and the C-terminus is identical

to or corresponds to amino acid position 510 or lower, in particular 505, 500, 495, 490, 489, 488,
487, 486, 485, 484 or 483; more preferably the N-terminus of said polypeptide fragement is
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identical to or corresponds to amno acid position 230
or higher and the CGtermnus is identical to or
W@ 200004498nds to am no acid position 510 or | oweCT/EP2908/008543
particul ar 505, 500, 495, 490, 489, 488, 487, 486,
1dent1é§lq8 o‘%%ﬁrrgéaoﬂﬁég to ?59[:1% RiF 855@&9‘1 Y30 BEni gflérea[rf@ AT -Riminus is identical
ragenent 1s 1dentic or
to or amersp&nhndanmmamlposmm 61 parslotvenrin p&ficolar BOHIHOO, 405 490, 489, 488,

487, %‘gﬁe f ggé{ﬂogu Iigncigg eplrggfﬁggly }thﬁ @g?t{r:rgéﬁﬂeg sgggao‘i)g@gtlngie %agement is
1dent1@8§]9 &%gneéi%%ds {3 8mirfhSeeid ﬂ&@tlorfl% of‘]%@h&I an‘JiStﬁe CR¥rRinus is identical

preferably the N-term nus of said pol ypeptid
to or ¢aregporeistto aminaland position 51 ber lower, és patidslar 6053r5|0604%§c A80, 489, 488,

57, B J8s A8 52 Bha SR PrsfPREVL R S PRORT s rolViRplE tragement is
1dent1b£1 tBQi’r%bﬁUi@'hd@%amﬁféoacuﬂ?&ltld’@@% 88RighéSihd A8 G- teﬁ%ﬁmus is identical

, 484 or 483; nore erably the term nus
to or gcarqu@aﬂsypegnmcd@clql pasg@mﬁto prslowarsnn pagiculap 5@t 500, 495 490, 489, 488,
r &3P 32 SETRANe
o7, 505 G50 9Py 7 R A 5, 8 B, pnsement
identiagli td dp@dirtspondd idamind @ik positich PRI bi Bigherr arflOthe CSQ(Bminus is identical
495, 490, 489, 488, 487, 486, 485, 484 or 483;
to or enresspengdsity apeo agid ppsiion,S10er lower i prisulst PR 500, 495, 490, 489, 488,
e I
487, %%@%gﬁhé §8 48@ Eﬁdrﬁ?reﬂeﬁgw ‘hh%qg t?ir?ﬁ]ﬁ’sﬂég tsalﬂgaﬁmlo%ﬁ%{)ﬁ&é ?ragement is
identital toror coorreqmpdm ctsammoaemld] posittord3@ber higber &tlthe (C-teomirus is identical

in partjcul ar 505, 5Q0, 490, .489,. 488
to or geRporls 18 ATIROROLBRSUR STEPLGRGH i Bact B 9 0093 490, 489, 488,
487, 886, hgBolgPeRt4gde nfdra GREBRAblY thel NAEHMIAA of Sai@polypeptide fragement is

corresponds to am no acid position 255 or higher and
identic#lgo ©rtcermsponds tsamitwracid positien 5 @bhllgbgp?tmid e (otezminyg is identical

to or %%p It(t) 'gglgnof’%g%%%@n"‘?%%r nggrlrtl IRC alrrg@g’SOﬁoﬁ)S 490, 489, 488,

487, Me:fags ab84/ of B83;N- ﬁ)@fd‘l'rlfwaralﬂi' tﬁ@l\ﬁteﬁﬁin}d@@ﬁtsaﬂepolypeptlde fragement is
fragement is identi to or corresponds to am nho

identigglptar sareBENds thamineracihaositien ¢ ef highersandsthe &WPPH‘&‘IS is identical

T

487, 481, 4848484) or 483; ; noreprefaitdy abd W-tehminkis tof saidnpdypeptide fragement is
., .Ssai polypeptldefra ement i.S | tical to o T
1dent’&§rtPé’§ﬁ8HE§9°PSS I PR PR 3 o ghesang; W & tegipus is identical
to or &dtfespor Rt aRH ddd bgﬁﬁéﬁ 334 ort 1ewef if 95&@§1@99@§ sbe 439’51 890, 489, 488,
aci d position 510 or | ower, particul ar 505,
487, 48% 4849@84 48 483 ,4;8&0re4§r‘¢fera&8§5 thelslfsgenngmls of salgspolympgde fragement is
term nus of..sai

dendP GG ERT R b e 4By 1 BORBE g B Grtsrmineg s identica

to or EStfdspbriR taz&lw achdl ?Bﬁﬁo@ﬂﬂ) biewer, g paktioular 565,i5001495;abo, 489, 488,
to or corresponds to amno acid p03|t|on 510 or Iovver

487, 486, 489 .t484rA83505; mepprefpuably fwoN-targynuygigsaidipalyperige fragement is
identiéglﬁa o%%?)rrgépotﬁﬁs?’ to gmn% af E)&G@M %2§ Flehlgflérem tH¥ %—f@;mmus is identical
sai d pol'ypeptide fragement 1S 1 déEntiC to or

to or aﬁfdsﬁﬁrmsﬁdanﬁlﬁb avid posiien 81Poslotvennin parbicalar 5OYIO0, 409¢1 490, 489, 488,
C-terminus is identical to or corresponds to am no
487, ‘h&ﬁ 48538Hor 8835510 or lower, in particular 505, 500,

(ii) 49teritfls SBid ‘b%%rpeptlde fragment is identical to or orresponds to amino acid
position 222 or higher, e.g. 225, 230, 235, 240, 245, 250, 255, 260, 265, 270, 275, 280, 285, 290,
295, 300, 305, 310, 315, 320, 325, and the C-terminus is identical to or corresponds to amino
acid position 511 or lower, e.g. 510, 505, 500, 499, 498, 497, 496, 495, 494, 493, 492, 491, 490,
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487, 486, 485, 484 or 483; nore preferably the
N-term nus of said polypeptide fragement is identical

WQ 20001046983 r esponds to am no acid position 280 BCT/RP2YNH08543
and the C-termnus is identical to or corresponds to

489, @go %glsd%ggzﬁ iégg%fi%eoarﬁ{fg'fqe‘ﬁ}fgguéngggf‘ﬁgg%u&ﬁaﬁlggé’SEQ ID NO: 2,

more PEdteraplyethe Ntﬂrmlﬁlha)ﬂ%atcbpmpnmldefﬁ@amdntmsIlgtmmhll eor corresponds to

fragenent isidentical oI corres s to am no aci
amingyeid ppyHOD 382 OF h’fﬁhﬁhé‘i& %ﬁ&ffﬁ@l@'svg F‘ljﬁnﬂﬁé tpor ca'é?ﬂPPE‘g% to to amino

r n S
acid ;Io%n%grs;ii‘?ga 5%% 5fé)og65 %%‘ 61@%4%%7 Qgggaﬂd%aam @92&92 491, 490,
489, 44%5487}&86,04854813484rmme preefélablabhg/Nt-tthlNuis of saldlp(slyptfptlde fragement is

BN T T T N M —

to or é&feg&ﬂa%rtmt@aﬁldosachcﬂs&dl&ab11t& [BiveE QY. @smosuis so@ @m 398, 497, 496,
acl osition 510 or lower, in particul ar 505

495, 4@954934992 449490,3189, 41&82 4821,8@6 4, or 484 m@re@g@eraﬁbﬂée N-terminus of

efe the N-t
sod {RRoBHER rhee T dn R B & coRBoli i ABRIC, g pasign 290 or higher
and t&@h&dﬁﬁhﬁ@ Redticdit@ BeEortddpordieo fo &Iﬁfni’ﬂ aﬁiﬂspdsiitldnCBamdrd;@kfer e.g. 510,
to or corresponds to am no_aci doﬁ)o]zlt on 510 or

505, 5G9, 94+ ﬂ%l4§r7 496, 4950394443, 493 g90, 483 4838'?87 4@@ 485, or 484;
I f

more i’)?egf%raélgrf‘t)}}g%? ’mLED(ngsea;H@e {)1?{)%}? Idéenz{gls%iga’nt ?gﬁ%r?féﬁl ' or corresponds to

amine a¢id §ogicion 235 or Aiphepast thd @oairinusns 28mtical thiogleerespodds to to amino

s Tl SR, o T, SRS 05 12, 1,
489, 4&}%5? fg&%ﬁ A3 or 488 mdtB %refél‘%@ly tﬂgﬁl’-teﬁgﬁu@ bf é@@pol@?é;ﬁlde fragement is

preéfe y the N-term nus of “sal eptid
identifalag mntres;mndsjmwamml actd)pomtmmﬁ(bg:pmggq and tthntsrratnua is identical

osition 300 or hi e C-ter
o or Bt S SRS LD AT B0 A, SIS, 47,05,
495, 493 A9 1490 LAAY. 456 24895088, 4%954864995 ot 384; i8R, préf@rably’e N-terminus of
485, 484 or 483; nore preferably the N-term nus of

said mmppd‘# frogemendds fidengieatetatorj cricsrands ¢ pminp agid position 245 or higher
es ond
S R RO BB e 50
505, %%05d1938898 14977, 396) 495, 140%e493,1492p491,1490] 489,538, 48’0,0486 485, or 484,
more et oy N st b oens e FasonpCinaieat B Soresponds to
amind 5&9?@'&5& fgo g ‘ﬁ[%tlfeﬁ ahd 1R @R rifRhdsES Rndealte o@%ﬂ@sp%ﬁﬂéjto to amino
pos er and the C-termnus is identical
acid fosition iicbrdréswemd:g ﬁti) BN dPY, 4985 #97,3H65ALD, 404, 49892, 491, 490,

489, %5&% % J}?S; 9?4 Iﬁfgrg@reég rg]bléfrtggwtefrﬂiémm_o? %@ipﬂlé/gepggfe fragement is

identie Al 6 o?Qer@ﬁfbthéjﬁ) ﬁrhﬁﬁ)e‘{@d‘boélﬁod gdenbt Righert #hdothe C- termmus is identical
corresponds to am no acid position 315 or higher an

to or téreespondsrinito aminosadidippsitiemb11 er lowverdrg &4 Pottss 506, ‘bﬂ?b A9, 497, 496,

495, %&%?g@bt son 45%,%@@ ﬂgfg‘ﬂ%zé%ﬂén 488 '4§§i'rﬁ6re}3§fera%%pthe N-terminus of

said pUlpfeptiad fingérmientNs tidenticalu® &f cos@bpsbridelty peid ded position 260 or higher
fragenment Is identical to or corresponds to, ,am ng a

and thedsiterMyAUSIS fdepticalitg REFOTEFHRORGSHO & {ﬂ@m %t?qusglqnd%‘dtqrg%ver e.g. 510,

505, 56’0 g{ggflﬁ%le??"gg@ 45%0%%”8%33042& 03%%14%80&847 ONEY, 485, or 484;

more preferably the N-terminus of said polypeptide fragement is identical to or corresponds to

amino acid position 265 or higher and the C-terminus is identical to or corresponds to to amino

acid position 511 or lower, e.g. 510, 505, 500, 499, 498, 497, 496, 495, 494, 493, 492, 491, 490,
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487, 486, 485, 484 or 483; or ; nore preferably the
N-term nus of said polypeptide fragement is identical

WO 20001046983 r esponds to am no acid position 323 BPCT/RP2YNE08543
and the C-termnus is identical to or corresponds to

19, 5,50, 3554005 R L 5 e g
identi€alith olcbrresponds toodmina adicppbsynmp2 10der Kighgrandtthe €-terminus is identical
t0 or aTpeia o {QaginoAsis] PLE SHor 188 catsS 10080, SoBko0 o8, 497, 496,
495, 4?@04932@52 219496, 4§9t3898048?8f86 280 or 3485, m&%ref@&%ly 8 N-terminus of

325, he’Ctermnus is identical to or
said podypepﬁq!mﬁdgemmtamdantlaahtd quesitespendsS td amgro acodv@psltlen @75 or higher

e et s S oSt i s e 510
505, S80, d95eqoe e, 9b6 PR3, 394,049 392t £915HQ0] BINASE248TTTI8B, 485, or 484;
préferably the Nterm nus of said poI ypept| de

more fprefepehkyrthe iN-taromisi afaaid polypentie rf@gpmﬂntswtléefawh@ Qfcgagresponds to

aniP G5 83 D055 AR RS g Y5088 0 0 amin
acid ﬂo@iﬁ@h 51¢.08 lowodrDe.go910, 56805004999, 4884974996, 4%649419@,3 492, 491, 490,

494, 493, 492, 491, 490, 489, 488, 487, 4186 485, or
489, 48§448M|8§ ﬁSep@/,l%mgpr{: pecfeuably the Ntermpinus gf spid polypeptide fragement is

1dent1?zﬁ|tx R F&)hgsg ﬁéag)e ﬂlto dc g T rLfSEFJ ot fﬁgﬁé{j’ %ﬁgh@%ﬁ%ﬁqﬁms is identical

amno a pos I gher
to or §ertespoadsus to Smlmlfmid p@shtldsros blr orcloweg £ 13d6, 305, 660,2499n498, 497, 496,

495, §p 905395, 4o 490,989 s, 2Tt 48 of 184 margiprelgRyly AN -terminus of
said p%?]pegﬂ@@ ééﬁent% idBfical B & REEiNAP Y afitf Mkl POBIIBHS90 or higher

ypeptide fragenent is identical to or
and t@dﬁ-rt@mmmds 1dentleahtmor ertasprulsito foampeGcisk pasitipmey! 1psdower, e.g. 510,

505 YIF 501 00 20 dAASTRACR, 43p o COEERENAR 8 B 45, o a5

more i)%i'eraﬁ he 48 fermAAR, ofAAR pd 9 Bepti8 Fragdidnt #9dent80t0 &S&rresponds to
7, 486, 485, or 484; nore preferably the

amino\aeié pesirion 285 os highepand e fi-terminusag idaatiealitg Oir@eﬁ@ﬁp@aqis to to amino
acid iRt 197 &?@&&nggssw s NehAGH8 £8ShdF A6 285 904 ms%h%z 491, 490,

ELerw R S identtcal’ to’ or ‘corresponds
489, 488 487,486 48 5] 0P84 ; therd piekdrably theoNetermimug of Eﬂld)pOlSﬁ@tlde fragement is
499, 498 497, 496, 49
1dent1g:§go of ggrresponds g)agmn,gggqyld qu?ta%ﬁ?ow ]élgb?rgqré the %&fepﬁglus is identical

to or %&&P&%&%L{é t&hm 5&@9&){9&{3519'& HRELERY 0] 503, @@@t499ah98 497, 496,

corresponds to amno acid position 240 or
495, 404 497 9T 4H, 4901,[&89; 488, d811486aH85, or 684,ononqupfgmb)§l t%g N-terminus of

said @&pepﬂgofr%%gge OSI en A 50%50%%2@4) ﬁé% amgrgﬁamgé)im%gg(?% or higher

and tHES8-terftifus 1§§7e1ntlézﬂ% oﬂ&ﬁTes 6ndd34 to AR dIEpSRItRN I ltd?Qower e.g. 510,
N-term nus of said ﬁﬂnggldefragerrent is identica

505, 5@, 99 898,406 4 a8 ‘b%lsu4t9poﬁ8%4‘t38of18'l’w‘b%er485 or 484;

more tp6gfg%gﬁ'ot%§g$ée porgll%t <|5f§ sa cgﬁqi&ggpﬁdetfpa gxtneﬁtofs 1§§r8ﬁggg)5&ocorresponds to
amin®88d pdSition 496 or htpher 486 theASFermdfis, is 4(933111cd&8 or 481resp6ads to to amino

489, 488, 487, 486, 485, or 484, nore pr bl
acid pstioni s Towers S8y B 3P be i 485 4hghreriot 455 g a2, 491, 490,
489, 483, 387 U6 £8P 484; 'ore preferably the N-terminus of said polypeptide fragement is

identical to or corresponds to amino acid position 315 or higher and the C-terminus is identical

to or corresponds to to amino acid position 511 or lower, e.g. 510, 505, 500, 499, 498, 497, 496,
495, 494, 493, 492, 491, 490, 489, 488, 487, 486, 485, or 484; more preferably the N-terminus of
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am no acid position 250 or higher and the C-term nus
is identical to or corresponds to to am no acid
w@omonsess 5 11 or | ower, e.g. 510, 505, 500, 4POI/EEDBS/008543
497, 496, 495, 494, 493, 492, 491, 490, 489, 488, 487,
said pé)i){pgpg% §6§ rr{lé'n Ais jde S%lge}%g efr?cré)%lgé on%llg1 goaﬁtnﬁrg)r %@riﬁl lﬁ%siﬂgn 320 or higher

and ﬂfé@%@ﬁﬂﬁlﬁd§ 1deﬁt16dﬂtd_51 or &ﬁ'tdﬂp@ﬁﬁlté toamizb acial pdsitipinet1 1amdower, e.g. 510,
ermnus is identical to or corresponds to

505, S0 409, 0BG 4BHA0: 405904, 655 188401, 850, 425486, 4s7° 4hB 85, or 484; or
more i)geg?raﬁlg/% j\g-gennjf@g oﬁs%ﬁldfg(j)l‘l%%ﬁg%ra @@m %qaentﬁgpto 6118&)rresponds to

era
amind\adié Ipm';itius 305 os highep aﬂld/ﬂrerﬁ-ltdmuiusag édemtitalite or deméspoads to to amino

it ST ST o s s B, 906 28R, U052, ao, s,

489, q6a4‘g5d POG4.tion 511 or |ower, e.g. 510 505,
4:78§() g 498O 497, 496, 495, 494, 493 492, 491, 490,

or 489, 488 487, 486, 485, or 484 nore preferably the

0 (SR8 BB BRI L SREFRLly boebdFBRRgEly amin aci

pos1t1@ﬁ‘g27 Bﬁh@h&ﬁé@ DG 2BS, mﬁans Qesb 135, 060,0%5! BENQT652800285, 290, 295,
to am no acid :?OSItI on i ower, e.g. 510, 505,

300, 350 3149315, 428, 2159'330,4@6335495d thpg@ -terggus i§gdentiggl to or corresponds to
490,489, . 488 486 fo 48 o  Rbhy
aming’gerd \position. n350¢§§w§%l psgz yg%éétsll 8 8ra'§1gth§ effl% abhYs13, 512, 511,

510, 50@“508;85075 306y SOQrs(Bsmmd§0200ﬁI5‘0n00ﬁmedamﬁm h¢1drseaﬁéhce of PB2
her and the C-termnus js.identical
accorgioe e SFGhH0 NO: Somers REsIeiany thod-ErBIuS of sl PalgRatide fragement is

1dent1§%1§2if) 02 ;cgrre%%gds %g%?in% id ﬁgﬁmoxf@i’} onﬂfl%gherzla?é  thé TierfiBs is identical

/, 486, 48 4; nore
to or poredspomdsity té hminid- dodd m')sntmn 528 swlovvepel g/ 9pt 521)@519 518, 517, 516, 515,

514, 350 ST ot 15580, D5k 307 SRS o SRS o N ity Pifrably the N-
termutn% i saﬁpﬁcﬂﬁ%%ﬁﬁg ?rag&n&ﬁ i3 HeRfcA b Or BRHEdshby t5 airfin@ hcid position 230
I ower 5, 500, 499, 498, 49 496, 49

or higtl@d and aB¢ Cq:’@gmnmg 1is 1d|fgm1ca]4®90r mxgequrghs toﬁg@mmggpcui)posmon 528 or

v 3, SRS S 8 SIS 7R o, s gm0,

504, 303, 302,12 58¢i fho fdr:i]:ﬂ?' ARONaérntih@hsfrsardsblyheptide fragement is identical
C'teranS|S| entic to_or Correspondstotoa

to or gerrgspends t¢ eminp gqldd?oS}tW% Qr blghgrlgn st -tg@@nuﬁggldentxcal to or
9 9 5769 8
o (3 s pasi o2, 985 250, 498 B, 1.1,

513, 612,sHi1d 5p0, 55 H08AS0T,r e HO6] 504 50(33602 ced 5@l more preferably the N-
.corresponds to .amino aci.d, position 285 o her.
termiR e BRI PR SR GBRR I eP DGR 8 OF GHFSBBRRE g od position 240

or hl%‘[@l’ NAdake ¢- fé?ﬁirfdsqg 1§en3f11:a1°fo bO¥Hesp&hd- toXtbCamindacid antlon 528 or
498, 497, 5, 494, 493, 492, 491, 490, 4

lower 88, 5287520488, 54855170616,@15 b, 13r K2 54 §10; 9, 508, 507 506, 505,
504, %\q} gbfﬂ 006%?%2%18?163%%{& gbé%ﬁhepgl égx?rg}cllésatgte ﬁa}dg%ol%tlgg %ﬁg&ﬁ%nt is identical

to or ¥0ftesfMRdStd QhThdHSidi Sositi@N24X 8t higheOand Ger eSthlildﬁs ﬁsoldentlcal to or
to amno acid position 5 11 or |ower

correghonds 009 amigg acidgpsitipg28 sydowerga.g. 33 528,9@9 gg,g 5119@16 515, 514,

8 4 6 8 4 r r t .
>13, ﬁﬁ) Slﬁn’ %tlj(s) 0 % 3531)%6 5% é;Op6é(|§tr0|5d§6‘% rjggéﬁggt&lf gmla e%rte EIEferably the N

termih@s Off saldpslepapoidd Sragement is identical to or corresponds to amino acid position 250
or higher and the C-terminus is identical to or corresponds to to amino acid position 528 or

lower, e.g. 525, 520, 519, 518, 517, 516, 515, 514, 513, 512, 511, 510, 509, 508, 507, 506, 505,
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am no acid position 295 or higher and the C-term nus
is identical to or corresponds to to am no acid
w@omonsess 5 11 or | ower, e.g. 510, 505, 500, 4POI/EEDBS/008543
497, 496, 495, 494, 493, 492, 491, 490, 489, 488, 487,
6 50 QF
504, ﬁ%f aOfu%ﬁ Qog,pr{léx%gerf;éga[bz)ﬁe ee}tl I%Srﬁﬁ%% nc%f*lﬁldll\fiotlﬁegtlﬁé‘ ?ragément is identical
to or @gfré&}ﬁmdmds afnéncaatid goaitiod wsoﬁ higher38Xdl tre @itgdnusaizdidentical to or
the C-term.nus i s identi to or c S
COHeSJ’ﬁP%tOéB|a§“B‘b§‘F1f1|P8ﬁ“‘8nf?g6’F PRes-8: 55;%3@15‘% @)@ 5t130616 >15, 514,
4 6 498 1,49 ly the N-
513, §§z9 5138§10 &(739 sﬁggsoﬁfﬁ)&é% n%(fcg%ggegeraféo 91'e ft8Rrably the N
termulet cefrsmdmcﬂypnbtldalﬁdggnéqtpe [;tential fto ageormspomd; tp dgnmp aeifl position 260
to or onds .t o, ami no _acid positjon 305 .or
or higzg 3k e CEEPRITAR & FASHRGR o GaforR3Pendsct P B i Bition 528 or
lowert . 86\5‘25‘@2605@ I@@§'51'7051<5 sh5, 914.1509€512. 819, 5191809,598, 507, 506, 505,
498, 495, 4947 493, 492, 491, 490,
504, 5489502[,83 501181’nore4;83fera135thedﬂ tergnnusmfrsgldm@ympgdq: ﬁagment is identical

to or ‘38“8?1’08@? ? 9 gglésoggcdlfl (Pogm% gidgd o1y fn&ogre sk Ehesé dér%'le Hﬁé ?ﬁiidentlcal to or

corres;paddd &0 @miifd ﬁhﬂ%sm%nlﬂelﬁirll&ﬂér eg @zs GQOrEIS)pensi$1t79516 515, 514,
am no acid position 5 11 or

513, @bb 5149910.45¥), 5887 50%9%6, 465, 5%z§034§@2 %9%01 49<1re Ierf?rably the N-
termifis of s& ol%ge;)tldé' ?rgg ?1‘5'15 Rfenggﬁ 10 OPEStrdd Gﬁcﬁrteghﬁné Q&F position 270

B ons 1 pept | rageman I's tdentic
or higher and ahe¢ Kepaimis is odemmicaiotoami corppsporidsan t81bnioo deidypesition 528 or

owert % HE TSI I 6 S, 49,0 SPL 830305007, s, 50

504, 30504985 Ofgl%orej[%Zferﬁg theA9ernft s ofz's%ﬁl tlé@ tragdRéht is identical
489 488, 487, 486, 485, or 484; nore pre erabl %

to or Notrespongs o aﬁmm dig qogitiopt 2 Heort high tesCitermyitine il identical 10 or

corres Cld 0Sitd 3 h
comltnfl WES TR 3o Pt SaR e RO RO 30080, SR A0S Te 315 510
513, 52, ¥M1NG1QC50H, 308] 50BN50B, 5050504, BEBL S0Z,. & 5(511Qnox‘éO;Ereferably the N-

Od 499 498 497 496 495 494 493 492, 491, 490,

termlmgagof mgigpolmtldqgggemgg is gﬂenugajr 10 gF CQﬁ“ﬁSEOIEﬂ-Sép @pgm ?c1d ‘position 280
or hi }%? ayattﬁ '@ {éyrﬁm%fs is "i‘éié?m@&’l' %pﬁpédrpe‘éﬁ&{ St gfgn'c{mlhﬁ_amd g%%tlon 528 or

to or correspond posi tion
lowerQ€.ghb28)620 251D, 58, 537'; 616115’15,?.5145 5I16£5112 éal, 319, 669, 508, 507, 506, 505,
corresponds to to id pasiti

504, %03 5021 SOQ,Orgoreggeta qugthaej‘égemuw 0 @ggi poig?)e%{ig!ggr\ggé[’g%nt is identical
to or 4:812& p%%&s 1 %ano4§8%1 ﬁb%ﬁron%%’ o Bhe* SR (RN CA8Min& is identical to or

term nus of 'said pol ypeptide fragnent is
corresp@adﬂ foctalantino acldqmsmesﬁaﬁdslm\meraﬁgn&iaé% Y&sP18,0v1 7231, 515, 514,

15, S H37580 S s 0,4, 0508 0,38 of 3 AR gty v -

termifsCof sAkPpol Poeptid® Tra?é’lﬁentaﬂ fHehtiéal o bEESRdRPEndsSo iadlid héidlposition 290
to or corresponds to amino acid position 528 or | ower,

or higheg and 2he¢ %@gmnyggs idengicalstp7or GrESPEMs togg;@mlgggmq;mgsmon 528 or

1ower5 1152$]5?R,e 2 5189817, g?& 51§0§14 559? %%2%1159% 55&25080507 506, 505,

N no act d Sequénce accordi
504, ﬁEQSOQ dNG01 Bmoresrefepatey etedid/tyrntimes d‘f-shﬁhmlyp@tldé ﬁag&:xﬂent is identical

to or e:(())l'r%gpeogzlé (tjoe afnrlr?og gglg nptos{tlson 295 or higher and the C-terminus is identical to or
corresponds to to amino acid position 528 or lower, e.g. 525, 520, 519, 518, 517, 516, 515, 514,
513, 512, 511, 510, 509, 508, 507, 506, 505, 504, 503, 502, or 501; more preferably the N-
terminus of said polypeptide fragement is identical to or corresponds to amino acid position 300

or higher and the C-terminus is identical to or corresponds to to amino acid position 528 or
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identical to or corresponds to amno acid position 227
or higher and the CGtermnus is identical to or
W@rwesPehds to to am no acid position 528 or PCIEP2008/008543
e.g. 525, 520, 519, 518, 517, 516, 515, 514, 513, 512,
5.11 , 2120 0
lowergy: 528 P08, 81817 PR St iR U Shba b et oy 306, 305
504, $03a§62y@int501 smorbeprefeeatly the Memmusasfrsatdq:nlyprpade fraganeni is identical
osi t 230 hi.gh
o orB3FemsoRts ogmitmte PR A Do b e R b Bencia o r
corredpBREY to 16-athin®2cld pa&ition 328 or%&er é 7525539‘0 §b551§1547 516, 515, 514,
913 813
2,5 11, 510, 509, 508, . 506, 505, 504,
513, 503,5150310,050%6308, Ad7,e506; éﬂé,réﬁﬂ _\,SOBhéONQresoﬂ: nucsreqireferably the N-

oG5 BRSPS AP Bhachid Y L3epds i posion 27

or higH3f afd URE O-REKInuS i (il&ﬁhftlb&lado éroc&fesﬁ&{dse@ﬁ@rﬁﬁmb Qlcldi) osition 310 or
am no acid position 528 or | ower, g2 525, 52

lower5¢.8, 531 5205319, 55855175516, 553514 53, 551 1 5115916, 5@%@'08 507, 506, 505,
504, 53)82?%?2%%9 ,? lglgre%?rg;eﬁa}%(l) thesfg%esrglﬁlgfgs %tﬁgﬁe&#?@?? gréi%emer%t is identical

to or icBrreshRnls énbmid 8¢idGsitRaPIIsdsr highemmp tircCdemaaid isofdentical to or

240 or higher and the Ctermnus is |dené| cal i)
correspoRdetoOrINe aCit PosIion 28 OF OWIsE Li ofv 528 s P g»ér” 516, 515, 514,

2 5 5 -
15, 1852500530, 42508 i 45 sbigsE I, SLAY SISy Bt e v
termifd}lof safol golppeptide dlapymertas Mehecalitous caﬂfespamchs to amino a01d posmon 320
o BT 10 RS ) o0 Lol 0, SO0 s 28 o

lower, e%e!sf@ Y8 56, '5@@“51'709'16tﬂ5051@®186§ppr5<11§ 419, 509,35080807, 506, 505,
Aci-d pdsition’528 or 'ower, e.g. 525, 520, 519, 518,

504, HB7 505,16, 505161,ore511r4ferzﬂ)1$ thes 2erngnuysiof gmolmtldg @ggement is identical
7, 50

505, 50
to or dRBERGRa S AT S RPP, Hape! Beher aLRsnE PR R Mentical o or

coneéﬂﬁaé {ocdl antifio QEIdGR&IRRIFRE &% 16\0er§18"gn§)2£6Qd mslsus 172506, 515, 514,
gher and the C-term nus

i s t
513, ébﬁ%rﬁs@pér}u@sﬂ@% 508, &A1 .n6a M08 6%|5tq30r§0?»2‘8r 6&=I%W@rpreferably the N-

terrmgu%if S%gﬁ%Ol?éﬁ%@ldg %%gerﬁé%?s ?C%égCé ég gr g%[iespgl%(% tog%'rgno gg@ position 330
or hig@tt,andahe (Preememrudhk idémiealNot er mrraspomfs toatiodamino acid position 528 or
lower, & SR RO 2B Pt 981 3o 185t o i gies L agd L FI8- 309, SUS 507, 506, 505,

504, ggiggd.ﬂdgilffmolz dédrg&te' ﬁl%(k)evrét?y QB? Q@'ierrﬁﬁ’ﬁggg% saﬁ% Po‘l’yp%?hdl@ fragement is

1dent£xé.l7t,o dilﬁrrek';ikﬁlds 54 dmir18:id 5Qsatlor53151 or Bigber &@lothe K& rminus is identical

o or St S 5 G20 e g DA A8 17 56,515,

514, SerBm 031'1 § 10, 809 CUB; SERG0ES50:50 56411509, 502, r POBI ti on 260
or "higher and the Cterminus is i'dentical to or

corresponds to to am no acid position 528 or | ower,

In angth%'&emécg%m%égﬁié 181@péét85t9 f?aég\‘gn? é%}gis? éegie&ég% cé@%sﬁs grlgorresponds to
an an%ﬁ& aciddequdice fseleated Yrdnh ehelgroep of aminoodcid a¢qhences accordmg to SEQ ID
No: §ip Mt éagh%p&rtﬁ%égf RS RerP IO Gl Ra i & RNA cap or analog
there$f ﬁrgir%]SEIU 163 Ilg% %r\?\ggdlﬂ{enﬁogdit?égﬁ/gg%u&eoﬁﬁgﬁné}ﬂ% B&mprise amino
acid 51‘b§t;1tuﬁibﬁs 1ﬁs‘b5t;oxﬁgldx; deletlons preferably naturally occurring mutations as set forth
above. Preferably the PB2 polypeptide fragment of the invention has or corresponds to the amino

acid residues 235 to 496 (SEQ ID NO: 4), 241 to 483 (SEQ ID NO: 5), 268 to 483 (SEQ ID NO:
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513, 512, 5 11, 510, 509, 508, 507, 506, 505, 504,
503, 502, or 501; nore preferably the Nterm nus of

W@ 200d/0pBy pepti de fragenent is identical to orPCI/EP2008/008543
corresponds to amino acid position 270 or higher and

I
6 271F 450 (SEDoL P, PEIMCASHEIING ! SRS 8 PN0: 91,295
482 (SEQ.IDNG; 101818 61&3 (SEQ IDSN@ 1511320 %o 483 (SEX@]D H0UI, 12), or 323 to 404
508, 507, 506, 505, 504, 503, 502, or 501 ; nore
(SEQﬂPeNQr Kbty the N-terninus of said polypeptide
fragenent is identical to or corresponds to amno acid
position 275 or higher and the C-termnus is identical
In andtheraspenty the apentsn povides arwbmplexaiothprisgigtthe RB3 381 ypeptide fragment as
515, 514

deserpd Bbdegindip RN Aisnd o7 Braloe oo hysterdhy e ik ¥ jacted from the

group59c%1s1sﬁﬁg Il GOREGRET BTEPP Y mf GFppd G pppsGaf nd @'pgpA m’GpppAm,
pol ypepri de fr;a\ genent 1 s J denti cal to or corresfp

m Gp(ppCam (&ppg(bndm;ﬁlspgu and 28GpppUni. dimene embodimpent of the present invention

the p(ggped)tlg's ualsgfrlg:}s}t | nté::oﬁ]% %fsc:;)onglrgtscoqr S 1%@%%1 %@Bgncg%cgrdmg to SEQ
ID NB1 41 &i’eﬁthe%a? afuldg iPABGTPL 2he 5dﬂ;pleﬁll{hvnfgoﬂxe éiﬂﬁturé%ﬁned by the
506, 505, 504, 503, 502, or 501; nore preferably
structmai epordinates @ sBawa ipSiguse p8. e Pﬁeﬁeg&qwqusmpl&em e%the complexes
0 n a i e
o P SRR S 5 A3 5 03Pt i e
dimerisford19f AG= AL inth, [h0S B4 1h; 6282d) nih a8 nne PyefefaBb, sa'idZ&ystal diffracts X-

rays tgéegresgl(lygon %73 0 éégr h%g ;g%fgrabgog gclé hlglpelrégmf?e mﬁf%rably 2.6 A or
hlgheErrﬁés?E?e%rXbVQ% MeH@pys of said pol ypeptide fragenent
I's id

ntica or c rresponds to ami no acid position
290 or higher and the C-terminus is identi caI to or

Coeagﬁ(gjg‘gndsé%?opﬁg TL%IO%;%}]?Q&%S L on%anZS 1£n %‘i)é 1n¢51&%e in aqueous
SOlutlélcl) e Pgi%oly%?ud@%gméﬁ)ﬂor Phfant BBeof 0% co"h@&ltra@@ﬁ ofo¥ mg/ml to 20

; nmore preferably the N-term nus of said
mg/mboprpfeeghly ded fmg(gwém@ﬁs mg/mldmard praferatdy gt 1&ong/ed poddgng/ml, a RNA

cap aaeg?% %a congen({iraplg %{erréPZ%g gﬂ\g :ang olr%:]rglfg%gﬂgfe}e{ﬁgl 9 mMmand 8§ mM, more

prefe@blyd4 paM thd16 0d8, optidraligra, b@ff@ systm sb@Das TH3;HEIL8, concentrations
517, 516, 515 514 513, 512 11, 510, 509, 508
rangimgiromgbl Mstes? Ms prefergbly 0.G30M toO?rMsmpre Pistesaly O leMyg) WM, at pH3 to

t
QAL SR 9 L R g v
such ay diltﬁlgiﬂ’neentodi(lﬁTﬂ‘h er CCIE@rMChGErls(Z}carUemath,}d) phasphbine hydroxychloride) at
eGSR P Sl D &Gt e s
compﬁ:x]c%mp%]sgr thO 982%%1p Q&e fl{? ent? 57ar1§?4her§%%nd5912[{NNcap or analog

nor e pr ef er ab erm nus of sai
thereqefoisypeﬁvtralml;szs 85"/agtenisgﬁ%|mlr¢,dm¢r¢ omafenablyoP0%otar d996npure, even more

) ROSI It g t .
preferé_g ye?%ﬁp"ntﬂzfﬁof ° PYER Y @1§| ‘o lggat&og r e%tboon n ?0 Fl(;%dP ¢ srystals» the protein
solutidf isditdhds FdriceystdiBLation ib @wesd with gn eQ@dl, vohithe of5d Preciplfnt solution such

517, 516, 515, 514, 513, 512, 11, 510, 509, 508,
as sogum fgpte, sognompw, supite, mﬁyet@fle@oalyc%?%vmwewai {p a preferred
embohf ﬁa’é'@r?éi&lh%no%afn%dﬁﬂl g@ﬁphéeg% 63 @&ergm rét%rab bly 0.8 to 1.2 p, of
0 or corresponds to am no aci 0Ssi t1on
protem solutlon suitable for crystallization mixed with a similar, preferably equal volume of

precipitant solution comprising 1.5 to 2 M sodium formate, and 0.05 to 0.15 M citric acid at pH
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or higher and the C-termnus is identical to or
corresponds to to amno acid position 310 or | ower,
wWe2@9/05283 520, 519, 518, 517, 516, 515, 514, BABEPHIR008543
5 11, 510, 509, 508, 507, 506, 505, 504, 503, 502, or
; r I : 0

4 to piE s LT FIRORRLK, hepripBinr L HAoR baBlifhs 726 PEGA00D, 1 M Lic,
0.1 M @trieracitbpASLY] 10asMt TORP.BIC3. or hi gher and the

Cterminus is identical to or corresponds to to am no

acid position 528 or |ower, e.g. 525, 520, 519, 518,
Crys fn BLrod49y Bt e iodiZ o bbb R COR o0 otding,but
limitddhm Niaeging rend sxftmgadmbppwblypetpﬂm dandiwiclydropntdialgsis, and microbatch or

entical, t.o or cor to am nq acid sit.ion 320
micraggben P AUt (ha ] BE Y FRPara e s off gahin e 3R0t0 vary the
crysté?l‘i’ia'h%ﬁ Q@H&iﬁoﬁ@dfs@loé’é@ AdvaGh ‘ijdeﬂﬁ?‘eséth@tncr?s?tﬁllQﬁtlélp&!\ﬁfd,ltlons that would

520, 519, 518, 517, 5 515, 514, 513, 512
produsg ;crysglisgof BB? pob@gph@ﬁagxg@ﬁs ogﬁs inggYions 08 vams thgreof alone or in

compgegl X Slal 51?15(? g@%¥?nl 1eonls\|" tc? ({Q Biar? notS Iaﬁlﬂed to ag_huatmg pH, protein

SI I'ta 0 ofr

concen@afiof ﬁﬁ’d/aﬁ tfsfallBlatio® lfexﬁé?diatﬁfe, lshgtpgnig &Iédldt:llitﬁy or concentration of salt
C-terminus is identical to or. corresponds to . to am no

and/ogpregipifant usebrisEs differephigiethod for crystalization, oringrodyging additives such

o aehiemhly, B5PRERYD (iR, Dok, P00 BBl sears e

glucokd)amditose)yiongmio© tormpowhds dk.gpelidNade, dinmgjwlﬁmﬂnam&ade) lanthamde ions, or

poly- lj(ggle%ngtz(gﬁgcl}untggal?a:twgg i e%f%?ﬁrfﬁ%gtog% %’E}&E?{Ma(‘)glgﬁplﬁocsrgétalﬂzatlon assays may

also &Qfsé@%%&gﬁlntﬁldq%mgﬁ%lﬁﬁ% %%}géﬁlﬂlﬁﬁloﬁgc%n@ftlohpm r,
e.g. 25, 520, 5 6, 515, 514, 513, 512,

5 11 510, 509, 508, 507, 506, 505 504, 503, 502, or

ef.e the N- .
MicrQ e e ey B CPRLGaRERES 2 s et el 7P Sy ajstpiero-crystls are
crushé® t&Ridl@ adsibék B&sI §d1Qtion3 3EheOstodd Gdedr soﬂu!it(bnt ediluted in serles Using a
Ctermnus is identical to or corresponds to to am

needlg,cglesspod ot peandsdchayy a|spal samp egfrorg zach dipyied gﬂgtlong;added to a set of

equilig%%d (Zrégs ccgﬁ%flingéaigroéégforgélﬁ‘{atlgfl Jeég%ﬁ& :3;1 leg%grtaﬁ A ncentration needed

to createhaglitaie Mittoat thepmbyenepdl sseds.rBgnaimt iscorad $1p,w1th a single seed crystal
essential]y consists or. coryesponds to an am no acid

that vall aeidpewclsatesaystal gf?‘?ﬁ&‘f’ {{PB-up of ami no acid
sequences according to SEQID NO. 4 to 13 and variants
thereof, which retain the abil |ty to associate wth an

The rRMhec aP obtalran@tlwgstmmre@ﬁmdmmras sbownldh dligura 18, interpretation of the

coordgr&ﬁeﬁe?rggﬂ-g tla/gﬁg{@q%ii tﬁ?é) ?%%Eeoq‘%lﬂgsgﬂcf% ngsnt c?scrlbed herein, are

comnﬁﬁllyehh&ﬁﬁoocpbﬁﬂﬁrsﬂtme\d pradonraal by refegeict itd gtandt: @ tdx@NSuchS:s J. Drenth,
set” forth above. Preferably the PB2 pol ypeptide

“Prin¢ipleg roéprotein Xtrey icristalogeaphitas oFde Sprisepondyanced fligxts in Chemistry,

New %gﬁ?kﬁ%)‘ Bﬁﬁf@ dgegclﬁég 6%18 lﬁgg %g&gn % ﬁgng@es %éllrotté?n Structure”,
Sprind&OV &BREQONeWw Mork 71)98528=.brte&arﬁ§3& XSQ diffrdsibn data iR Msttazquired, often
usingjcg'go;%rs eh%e% wg%%)2’0°3 ‘g) gé’gérg g&%@%zlegj? 3ObrsK, €.g., using a
beamffSat a‘)sy‘}lgﬂro&gﬁ@aélmyl\&la I%ng anode as a X-ray source. Then the phase problem
is solved by a generally known method, e.g., multiwavelength anomalous diffraction (MAD),
multiple isomorphous replacement (MIR), single wavelength anomalous diffraction (SAD), or

molecular replacement (MR). The sub-structure may be solved using SHELXD (Schneider and
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In anot her aspect, the invention provides a conpl ex
conprising the PB2 pol ypeptide fragnent as descri bed

wakwve4@sdl a RNA cap or anal og t hereof. PreferB@l/EpP20081@08543
cap analog is selected fromthe group consisting of

n/ i/ . p . .
s P e 0GR ARG CERRRGR e g v i
solveﬁlnﬁlaﬁﬁﬁmgi ardt ned-ciysllpgrapkiot symuenyi averhgiag (e.g, with RESOLVE

pol ypepti de fragnent .in the conpl ex ConSISt?{fw

(Terwalkigey 2900 Mea@la%@ua@e& 6t Be dgnasg s Y1HoA éﬁ' (Regrakis et al.,

CQ]?d Eizﬂeg% R@M‘U'Ri\ﬁﬁ ¥ NPod7y€ Falthétaddié Cthe structu
1999) de 2 t he St rgct ural coor %Hgltaés asg hown i n ¢ structire
coordﬁa@sr(ElghBe 18)rofahePBR dragewneptositiedeytthe awyemﬁn\tdneon are useful for the

co exes of t L,aven a.crystal
structiigy Bptepr@eayA Ly PHR: ROUBSRISer oo 0t SOy R ifides enera, or PB2
polypgﬁﬁﬂ'én%%% @ht Bave ImihoMid RubstRuttorRMhel6tions2 dndoR irertions using the
"3 nm Preferably said crystal diffracts Xrays to a

methodeafoholecwar replagerdemd. or hi gher, preferably 2.8 A or
hi gher, nore preferably 2.6 A or higher, nost
preferably 2.4 A or higher. In one enbodinment, the

It is aRbMeLhdpestOdfthe Presenti ihddHt®nfto Ibrcﬁﬁ&eﬁirﬁisblate@ﬁpdhjhmf&:}onde coding for the
i nclude in aqueous sol ution the PB2 pol ypeptid

abovermgntinned BB2ypelypaptide nisagragnty tangd wr?@&whea?qfoﬁ hgs mglecular biology

meth(;n@%ﬁ @P%‘g er alg&?(nmﬁ %e sgf/'aﬁ‘e:al% c?éfgﬁe ri?flgfflen{s aﬁﬁl%eﬂg{gm' known to the

persoﬂrsﬁ?lég 1g|ttha a@to(fcﬁ Btah&zirdcrﬂohailmebmldgynMeﬁmds %€ Shinbrook et al., Eds.,
o referably 3 mMand 8 mM referably 4 nmM and 6 .

Molfger Yo EHaA LAoRr A ANy s Lol Stiche Harbol 1 8ppreloThpress, Cold Spring
Harbdgogg%lr\j'&ﬁt(%% WhidH '1@910{)12)‘%&&} ﬁ&elm%%f%r%e)o Fef @)E lé’ RNA can be

nore preferably 0.1 to 1IM" at pH
isolatpdHfiom bnfbﬂenzaahlrgs inFected: cells lnd cDWA generated raaply}ngoﬁvwsc @ranscrlptlon

pnefe By BRG] SSRGS T gy pevomers o

decan%?@sﬁh;bﬁ}ﬁeﬂa)égé&ﬁ&’ 2 ﬂ’xé' géﬁéraﬂbn of eRNehendd bOMtrtst 1 THMfragments of
The PB2 po tlde fragnment or vari ant

mteresih@nébtfn bﬁamwieﬁ@dmpﬂt P@Ruvél agmenpEECis BFFBYS de
fragnent or variant thereof and an RNA cap or anal og
thereof is preferably 85%to 100% pure, nore
In a pRéfefred albydididtt the i$61akkd ol ynuckvtde ﬁ@ﬂlﬁg forehe p&lﬂzryecgé'r%odlments of

the soibaUS epyBERIS, HEBBRE oo ) HomSESUD! Niise 3o dinfluenza 4), 26
(Inﬂu%{li’as gl bi égt énia e erfi‘&l %lr:ln%?ﬁln’[é?llt Ui Rblafd polynucleotide

f ant i on ‘such s sodi u or mat’e, ammoni um
coding lfbpthmtselubtmlnﬂmtmd Anarug|RR2opolypeptide fragmest areariahhithgreof is derived

from (N IPLSD: 08 Prhprisen ar i) 716 L ged Ty areigjne to lysine at
posmBﬁ @89' \Qhérpl:éiﬁbé}@d SYiSERPI® or 1cmy %ﬁ%’vkﬂl £8rk Plef@ir¥@@mbodiment, the
a simlar, referagipa/eual vol ume of

lsolatpd eolypuclamdesmdmg fon thoipiiuenind virss PB2 polypsplideufragment or variants

theregols 'ﬁﬁn‘yﬁ%f} Q%%Qdﬁ% %Ei W 'Ylﬁlgﬁstpgr ie)g\IL%% dueﬁée %fzgd ‘?(jﬁl E. coli codon

usageS O EHat S&fextYdEnedqefers b tie Lfhdtlthat BEQQ KD N®s:123, a4, 25,126, or 27 encode
5.0, 10 mM TCEP. HCL.

the full-length PB2 polypeptides and, thus, polynucleotides coding for preferred PB2 polypeptide

fragments comprise deletions at the 5’ and 3’ ends of the polynucleotide as required by the

respectively encoded PB2 polypeptide fragment.
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Crystals can be grown by any nethod known to the
person skilled in the art including, but not limted
W@ 2009441983 ng and sitting drop techniques, PCT/EP2008/008543
sandw ch-drop, dialysis, and m crobatch or m crotube
i C | . . . .
In ong éq%?odijl%\é hzﬁea %ést&gp \&/Hav‘ran éagt‘rak St f??c?maﬁ Qelidf c%];npnsmg said

isolaté‘chdllyhuclétﬁldél gaté Q)Sﬁsdnahﬂled ihahé dﬁnt; iviell awdrerof techniques used for the
crystal lization conditions that woul d produc sg g

incorpsyratpamp ob gplypagleotifle seauenrshod 1pterashentp niraiors o rook et al,
v

9 SIS A ) S 0 S s e,

cosmiddyersdrisnghagd, veotadsesuchcamn taamttdaaphape, anrdl oectors such as adenoviral or
crystallization.t. erature, changing the 'de tity.or

baculGHL 105 6 BRCIEATORRGTS} VEHGR R A o EEal “YGiH chromosomes

(BACY! di;efagﬂ' ﬁ'ﬂﬁc1ﬁ?51hl‘agxofs&he§(vﬁt?l drl Izlairltlﬁepal @Hrohfbtsélﬁgél(PAKQ) Said vectors

ditives such as detergen :
may t(qmqpmsamna/teefprs subaple for p{okBO'O(M or aukajyot@t quylons%@drpéasmlds may

o8 LS80y PR AL P G RTECR gy suencessuch

prom&@} Ycobiihgive 0 6P anaasblel)atramceiption Cihjtiitioh | izt yisdddmal binding site,
Hi gh throughput crystallization assays may al so be
transqiplEgn tterminaion; sitey goi)f@épxh)daty}n gighal 'Tfllz(i/ sejeetkn marker such as antibiotic
re51sta?1{c¥ traélug(b%ﬂslh@ ﬂla?lgt{}% skd B{l cMn e?x?&?ﬂio%g?fn?)ﬂ]&aﬁgﬁsﬁ'ddél&on In one
Ze and qual'i crystal's
embodinﬁ‘drw -the ysdlpliledtide cseqadrrd bf) interebtd i optrably $iekel to the regulatory
solution. The stock seed solution is diluted in
SCQUCBERSt es. Using a needle, glass rod or strand of hair, a
smal | sanple fromeach diluted solution is added to a
set of equilibrated drops containing a protein
In anatbercambadanentn sad wadtot mchdes escsiethrseaummcﬂzmrlgafqr@plt0pe- peptide-,

N M-

peptldeh alr phbleln-Rgs idcRudeUBhtant ﬁoﬂﬁﬁﬂﬁécﬁ{o ae@ubdlufiint (IEAJ] PDAG-, myc-tag,
The manner of obtai ni ng the str ucture coordi nates _as

poly-Hisowne, gltathigns-8-twesterasee(@® B amabpsedrinding-peetsindi(Wiies NusA-, and

thiore ?)?mtt?%ej'r or uftluor Osant ?Bol‘lglﬂ gc‘sl %ﬂgﬂ ng Eéﬂﬁalpcrea %r@en fluorescent protein

eSscCr are " co

(E)G@B%e(éiﬂlﬁmﬂ:db)yellb@/ Slsbieks et gﬁb&i}n (GE)EY Py, ref dhuersseert oprotein (RFP)
stan ard texts such as J Dr ent h, PHE% | es
derived frogy Piseopaya cpLdssal g{ge,dgrmymon%gchgn ggrqyﬁ@etfluorescence protein

(CFPE%gr{ﬁg fid Ol 5 ﬁké}.ﬂ&:&g gﬁ?B&Ynen{\ﬁ% ﬁftgpe( L15%be- Qﬂqn&em -tags can be

ul'z and r mer Pri |’es "of Protei
cleav&t off cheupaypepBde fnagmenmxhagast rﬂex/\cxmmte (us85) profease such as thrombin,

e | e, iffractio first..acquiregd,
Facof B hgh Y35 BT, " BB SR s provees are
well %U\Qﬁ rg! the CpetsdrsRillkd GAethet ﬁ11ﬂp alloth8r @mbodihd@ the vector includes
mine at a synchrotron facility or a rotating anode

functlaaalasequana?s haleadto sEarstion o€ thernedypeptidbiragment of dntersst iptp the culture

medi%ﬂg(ﬁgﬁ rg%gc l%‘l?loquqngﬁeﬁm@mt% nrth tpenﬁ)iea\g?lsolrsrgr ph(rf bacteria. The signal

sequeh€ [fagHFaN Lisually Fancoédzsnﬂs@gﬁ&ﬁ\pebﬁdtgtdimgﬁ@ﬂ&bﬂ)hﬁdrophoblc amino acids
diffraction (SAD), or molecul ar replacenent

whichs diseddtthe, searetdoral thseprotsin diom, dhengrlls e oty l(rﬁn@?f@érsecreted into the

W‘?{}gnr Eég{ ?05"?‘%0%666%? o 8q?én‘géijlo@é%qu*ﬁ&’ RIRA between the inner

and outer membrane of the cell (gram—negative bacteria). Preferably there are processing sites,
which can be cleaved either in vivo or in vitro encoded between the signal peptide fragment and

the foreign gene.
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solvent flattening and non-crystall ographic symetry
averaging (e.g., with RESOLVE (Terw I liger, 2000).
woLWel04@83 obui | di ng can be done, e.g., wth ARRITHARIBS/008543
(Perrakis et al., 1999) and refinenment with, e.g.,
REFMAC ( Murshudov, 1997). Furthernore, the structure
coordi nates (Figure 18) of the PB2 fragnent provided
In andiyertagpecpths preserit imention proarlck:s agedomibihant hosteel tcomprising said isolated

det er ation of PB2 tides, of her .
polynEglE Py ROV TeaTab BN H1Or o] PpiSSORABE PR dels ey B pokaryotic cells
such 4athdacaa Btenal @é?ls%r%%ﬁﬁtybﬁéjﬁéli%ns‘fuch Q§ |y€£§t Oﬁlﬁnt 136t O6r mammalian

insertions using the met nol ecul ar repl acement .

cells. [In a prefaredhembebment th@fhorsheelbnses éqactennlveeﬂt pagh asoan E. coli cell. The

ravi de I sol ated ot.i de c
persoR e o B BB R SRR st o
said fed6mBRfant VeEoFThRLC Whidr hidt ObPOYFdrethiptisle ABR4teedl E€lls can be readily
obt ai ni ng such isol ated nucl eotide fragnents are
transfgmpes wdings fenevgmple, ¢hsmigad rt@@ﬁfognatrqne& gorihe galciym chlogde method, or
electrg?l]%oargl]’r(ij Ly Yngslt ﬁfglﬂl aﬁ\ g g‘loq%ﬁg&g af)g)?ax?@ rug}gxgug‘feu ,lithium acetate
transtﬂhﬁlo‘ﬁnﬁethgd bhélbﬂfo;io@d:tﬂiha()dfey elikagstic datis daIdef traqgpfected, for example,

Har bor, .New Yor k 1989), which is_incorporated herei .
using pgormeersialhc ea)‘ml?*%? Mﬁﬂeé’asmra@éf‘?cﬁ%“ i k5 éPébl Fr gfﬁor}eaammem

(Inv1tgdgg+x§ e%ﬁngﬂcfd'l'@/e h@a{lﬁlﬁfeeqll febdsed a@% sfdon 9EREALESs Fugene (Roche

i ng réverse transcr ptlon pol ymerase char n
Diagnostias),i plydthlleiRCEly colshase tratsfiantionacadanmppliosphiase ()Ecg)ltatlon gene gun

. .randaom hexaners of .decaners) . or cific
(biolstia, GEHEREREH, OF VR RgeFt & FFIeITE] grEBaeph of the invention, the
reconfbﬁ%mﬁ ceil é@?&ﬁésihecﬁ&yﬁm&tfaﬁ faRhédt] @Iduﬁérest In an even more
standard PCR using fragnent specific priners. In a
preferpedeébodithenhisaidi axprassioh dedds 40 aelablemsilynentifle fragaents of the invention.

codi ng.f.or. the ref rred odi
ThesepBY a8 B Rult Fh et RARB gl T B AR a b el knovn o
the p@r@ot{ IsRflled einz thePart, SftidpbNy ltaldng aadBintagy o The labdVe mpationed epitope-,
. In a preferred enbodi nent, the isol ated
peptl%l&}mpeotﬁg%e coding for the soluble Influenza A
virus PB2 pol ypeptide fragnent or variant thereof is
derived from SEQ I D NO 25 which conprises an am no
In anathedaspect) alngpreﬁdfm) rmeengioniralates do laymiethed dbr pdegtifyiog c8@Pounds which
npar e

when,
associea Ml AUOLABL AT HEnRNA P Paging e obl RHR Ik Piaging pocket of P2
polyp?;?fjden\%rfaﬁf cohfprisik! tHE 9%ps 6f ¥d) rddfistRBeAnp @ dbﬂﬁﬁftér%ode[l) of said binding

agnment or variants thereof "is derived from SEQ |
pocke@efiRel hyhthe lstricture doNadisatefuefitbe c@rppiemaz epwmin Eigursol§; (b) selecting a

on..usage. t hat ed refers.
potenfig AiHE FlRpoy P inetiDd sebhiea SEM E erii SHiglif E®, 1
(i) assferriﬂrmg Médﬁlﬁ%gﬁﬁhtﬁﬂﬁﬂ%@aﬂﬁﬁmﬂi&ndt hus,
ynucl eoti des coding for preferred PB2 pol ypeptide

(ii) se? tbge semPewHbi PR Wed lelnpksﬁlslealﬁtabw@,el and 3' ends of
(iii) dte ngvéjﬂ%ﬁ@%%gggto'fgﬁd%&gégwar ed by the respect ! vely

ept’l gnent.ln one enbodi nent,
(©) emlbleymg&&ﬁmutatkmelnmlem toepeafoem 4 €ittingr program npﬂ'atlmebttmeen computer
models o rtllles Isaﬂg c%?rllpound and the said binding pocket in order to provide an energy-
minimized configuration of the said compound in the binding pocket; and (d) evaluating the
results of said fitting operation to quantify the association between the said compound and the
binding pocket model, whereby evaluating the ability of said compound to associate with the

said binding pocket.
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i sol ated pol ynucl eotide. The person skilled in the art
is well aware of techniques used for the incorporation
w@Rooposegsiicl eot i de sequences of interest into REDEPR088/008543
(al so see Sanbrook et al., 1989). Such vectors include
any vectors known to the skilled person including
plasm d vectors, cosm d vectors, phage vectors such as
For thafiedaimbathe, presontlinvetionr gersits thasisadé mvlecabr design techniques to

bacul oviral .vectors, or artificial ¢ch vect o
identify slegls %Qe&v@r p%qen%ﬁ lehipdipg Rprtpgrs gﬁﬁﬁ%ﬁ&g ng ‘%B et of PB2 or
RNA a(‘m) lfnhgfn PAC B2 g&lyé@ndeWmﬁbtsarﬁrééfa%lﬁllmlbltors of RNA cap

onnso tors may e expressi on
bindingg basmdsmsthe stmhﬂturefcoordmabésaufyatdl hinding podkat gerording to Figure 18. Such a

prediq?ég {xsg i18 ryaﬁ@Hje) 81 Eslﬁllglts malégl& r}cwlélﬁgasgﬁpctl%% Q}hﬁl a{e preparation and
testing ggﬂﬂe%Q{deﬁﬁgél&ﬁﬁ&ﬁnﬁb' ﬂjﬁat Aty HoSTBIY Hind ©AARE bihdink pBcledt. In order to
I nduci bl €), transcription |n|t|at|on site, ribosoma

use ﬂtﬂ Sﬁmchlge sp@rdmatqsm@natqsit fopthe BBRinehpeptides ﬁpgment in complex with the
afﬁ[’ |38’f11§ l& ?S%, :gg(f%gfagg é% cgnve thseeétleuC h.ug r&o 1}121% s g tﬁ?ee-dlmensmnal

r a xotrop ase

shapeC TR i€ RAfeéd eitosh theneadfl @mmbérclly eiva@able koftwme that is capable of
enmbodi nent the pol ynucl eoti de sequence of interest i
genergipng Bugeydimengionalt gaptﬁgalrrggrgﬁe@[tqiws S fpderades or pprtions thereof from a

set ofARLREL 85?89%& f ¥RGUOE o Jb?ﬂ ge?ﬁ)rgwnegtM@ﬁ)ELER (A. Sali

sequences co oF “epi t oper) pep|
and ]DrIQtBiuﬁdél&gB NZIhlatBlbb,CQM tppt F7p4R151([1693)i aningplemented in the Insight 11

o 58 ST M G R s e

))to hemaggl uti nin- (HA-), FLAG, nyc-tag,
pol y- Hi s-tag, gl utathione- S—transferase- (GST-),
rml t ose- bi ndi ng-protein- (MBP-), NusA-, and

One sﬁcﬂhﬁ Xir? a]t,agg.ﬁe g%‘(fg?lgg%g?ff etgﬁssfergi? hﬁ?{qﬁ%@%&g %p frggments for their
ablht)( hiad ¢ the Bl @y Bﬁﬁdiﬁ%g&@l@ﬂ bf PBRlogiPB2(HoB)péptilic varixthts. This process
fluorescent protein ) derived from D scosonma

may kggitc bES YIMeds)pegmomgﬁ daepramplertree-dimgnsionglosapusicwodel of the
RNAprﬁgtbgnJin%SFEl%% % tBgsed' &?thel ﬁgﬁuﬂﬁleécﬁﬁ&lﬁgtes accorcémg to Figure 18.

ope-, rot el
Selec%arfralgﬁleﬁts&ﬁ\chdmm‘af cdxhpomhdh yrmgphem ﬁdsagmedl in akariety of orientations or

TSRS e TR S kP o B S S s o
Quanta 9.[141 'Sﬁ/gzm(ﬁh'g)o% e&ﬁgﬁb{e‘s O&k. SLohf‘sS MY, eH&Hed B?te%ﬁr%%smﬁﬁl%lzatlon and

the person skilled in the art
molearrt Hemansioh odithrestandardhemolectlar dynaiicdeforeairfeelidorsach as OPLS-AA,

crusRRESHEER IR o] FE5H b 2l DRy REp s e e

skllleH qgoﬂl'f@' M thOProesd b selecii Quitdbe REMpPURBMHIC frap@ests include, for
bacteria. The signal sequence fragnent usually

examphc oyay) T&)@Ogﬂﬁaﬂ% pig Fﬁ‘rqqgigell; eingd |“§@@n@ﬁted~,g)ggl@pg eb Sgbstrates to Proteins
o SRR A nF SR Sl a0 g 0Pl hBfhuopoc

is avallaBMetffonEHe SchigpscRespash umsﬁmtbammm,amy)and () DOECK (1. D. Kuntz etal,
periplasm c space, |ocated between the in %A
“A Geometric Approach to Macromolecule-Ligand Interactions”, J. Mol. Biol., 161, pp. 269-288

(1982); DOCK is available from the University of California, San Francisco, CA).

Once suitable compounds or fragments have been selected, they can be designed or assembled

into a single compound or complex. This manual model building is performed using software
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and outer nenbrane of the cell (gramnegative

bacteria). Preferably there are processing sites,
waRi0eh4sh be cl eaved either in vivo or in vitPOI/EP2008/008543

encoded betmeen the signal peptide fragnment and the

t i i T
such ];sogﬁlkugtgs o) gU | naﬁrt%%hosstogiﬁ g, the ﬁl@eskﬁfeﬁ ﬁ%on'sfaﬁ:’%ﬂfrkafhg individual

compbﬁﬁisair drhgpehisrincliéntfodexanipls a(l)CCAVErAITb(Pn anBandatt etral., “CAVEAT: A

Prograficle F4cilfithahe SEBEETITIES Heron 0%%1@[9%&% Reble Maeces”, in
Mole@tﬂ%&%gﬁﬁgﬁ%og%rﬁf&l art]cf‘ﬁlﬁﬁi%lca‘l)i’ 1aﬁ@|u|bﬁcadoﬁ Royal Chem.

referr I nent t IS& acteri al cef
Soc., gappp a158231r96E(19&%)I iG.deiuti. anih® peBamlattsXCAVEAT: A Poegramtto Facilitate

e DS et BT St e, AP SR EaveaT s

availdBRSfromhd Unﬁ@fs@’@'ﬂﬂh%mﬁaBEﬁﬂé}a|CA)et1i)33D3 PAtaB8se §8@isuch as ISIS
transfornmed using, for exanple,

(MDL rlafosmetiomiSystemse Sgn, Leandrg aCai W@Wﬁ@rlnd¥ et Msetin,of3D Database

s SR ITRTRST  SRF GG 551D SLANREORTA ook o .

Eisenratdnod‘}mmel BC Pf(%ﬂ@ﬁ bt Bmduig N@R'eleMo&?eTcMm IAQcBwédtlSres? @it Satisfy the
be transfected or

exa , comrer cj a|
Chemigadiand |§reéw| Resprsmentsof e %f@?q Binding Rites) Eﬁota@Si Struct., Funct.,
Gene']l.‘,i %P 2@2@? 4 @ {HPOR i i’ 9\‘?zmablecﬁ i 1e@llllay S% Lg&l fcorporated,

rans ection kits suc ugene
SmrD%@@ﬁUQtlcs) pol yet hyl ene gl ycol - based transfection,
cal ci um phosphate precipitation, gene gun (biolistic),
el ectroporation, or viral infection. In a preferred

AnotiRTh gllogaménéglecf Bf thi Y¥EntioR. is (the cérﬁﬁﬁ%ﬁﬁ’érﬁi@@&re&ﬁﬁ% o‘f%hlall molecule

exp sses the pol ynucl eotide fragnent of Interes
databases darecompmuedpthef earr bigd dnivdwiaenpart oathd Ré¥dcep sbnrmhng p0°ket of PB2

o ke SRR ASH R o RN Bipblle ey f ot o s

compbSAd3gtoP i Bindirl bbéket ahap beNRidBedizithed by kihapé dompldigentarity or by
person skilled in the art, optionally taking advant

estimpd iieragiinnenssn (. G iengist eloge CompeGhpra 3, B 303-324 (1992)).
protein-tags. In another aspect, the present invention
relates to a nethod for identifying conmpounds which

Altergftisoly, atpetentitlbiadihg partperfor die RINA dabidindipg pocket ofjPB2, preferably an

inhibigral GFNA <3BrRRPINEE B R SSTBIRS 4 M) omc R SR B 14 Sructure of the
PB2 é&ﬂ?&gﬁlﬂé gf&gﬁiﬁht & coniik Wlﬂﬂdthg RNL Qgiﬁnaqs% 'a&%lelﬂg t6 Pgure 18. There

tur oordi nates of the conp hown I n
are vEmcglsrde B8yo (ighnd eilesgnlmqhadqoavaalableato tienpkirsqn skifpbundhe art. Such

e S RNV Ao R P G3Ph EETE Sibnod or

De N&\l'd ]beﬁgﬁ 8?Eh§gnéilrﬁ1%m§ﬂd o8P Aids Ml Devl @cpﬁ 61 78 (1992); LUDI is
dat abase (iii) de novo |Ii1gand design of

availablanfoun dMolesylag nbinuyatiens c eptroziehn Sin Hdisee, Qzﬁ\)pe@lﬁ okRGEND (Y.
lehlgatfalaFnEil RY I&r,o?étf;‘a'ﬂe&%%,r Qttﬂ %p. %Séé"-’%&% ?Pé%‘,t BEGEND is available from
Molecular Simulations Incorporated, San Diego, CA), (iii) LeapFrog (available from Tripos
Associates, St. Louis, MO), (iv) SPROUT (V. Gillet et al., “SPROUT: A Program for Structure
Generation”, J. Comp. Aid. Mol. Des., 7, pp. 127-153 (1993); SPROUT is available from the
University of Leeds, UK), (v) GROUPBUILD (S. H. Rotstein and M. A. Murcko "GroupBuild:
A Fragment-Based Method for De Novo Drug Design", J. Med. Chem., 36, pp. 1700-1710
(1993)), and (vi) GROW (J. B. Moon and W. J. Howe, "Computer Design of Bioactive
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nodel s of the said conpound and the said binding

pocket in order to provide an energym nim zed
waeemwbiognesat i on of the said conpound in the bi NPCTEP2008/008543

pocket; and (d) evaluating the results of said fitting

oper at i t ntifyuthe Gl at.i Jee saj
Mole%@%ahge?lmggfo?Kecsptﬁg-ﬁ%edpgg ‘E]\&vo%g%ﬂi’ B\%%léﬁ ég’;&%ﬁls, ﬂ,dpp 314-328
(1991%yval uating the ability of said conpound to associate

with the said binding pocket.For the first tine, the

present invention permts the use of nol ecul ar design

. | | |
in a5 TS bR bl S (el HAMABERY g ot oy
suppodt” theNferseapskilledl iim ghepat Ketde advoPBRignohyxpeptdetieg of potential RNA cap

. .variants, preferably iphibitors of cap. bi ndi ng,
binding, packep intergting rca@paw_éﬂc LT Cfﬁ?Neﬁ‘sa}adSmhﬁ&i i example, N. C.
CoheP @F K€L “I@Sfé@ﬁlgf Nﬁdgﬁng isgtivarel Snd PHEELA BF %ﬁé&éihé’l%l‘i@gﬁ@ﬂry”, J. Med.

I's valuable In t- of the higher costs associate
Chemwi 3%y phe8§3-8ph(EI0uNMand. Negia agd M. BheMneky, dTherlde of Structural

conpounds that nm 0ssSi. bl y _bi 0, sai iAngdi .
o R g B LRE T il Mot o 55 dgP oy L . Batbes
al., “GeRipeae o NB8erRBRIMIHEPAPICHEMftéadMRAt Dy CNFUEX Reviews in
with the RNA ca analog it 1s necessary to convert the
A

CompitatigoelClernisy.dY dladek. Bnlivkawitarand i Brbeyido Fels-» dfdpdiew York, pp.
37-38§3‘éi§?43's W?.Ce.' $¥l%q I‘@({fﬁi’%@.f&f@t regﬁas?(? W%%e‘csqg{%, Curr. Opin. Struct.

bl'e Softwar e I'S capabl'e” of gengrati

Bkﬂ”MprEHUtnﬁq§99ﬂal gr aphi cal representations of
nmol ecul es or portions thereof froma set of structure
coordi nates. An exanple for such a conmputer programis

A mog%}’%l'd%gigil% 815241%&?(2%59%1&2% SRRl caggainci‘ip% Roaie@ lof PB2 or a binding

I mpl enent In The Insight .
pockelt lof HAPR2 egryars ofidynbe furtiec kagpuiatiosillyhdptintizéd Fo Giat in its bound state it

ecqul ar Sinul ati.ons | ncor.por at.ed, n_.Di ego, . CA)).
prefeighly” dhP| SEPUIVE ntlCarastaly TCBOLTeMEn Rt RSt (Gelon. Such non-
compRnichtity QE‘.@.,&c‘@tro@t@’éi&)ﬁir@éa&[onfs HAGIBN tpul e Eﬁkﬁgé-chargez, dipole-dipole

ability to bind to tthe RNA cap bi ndig& pocket of PE
and chargeBipopoinygregiiandeSpesifically.sthe it edectrostatiy iMegrtionsbetween the

i, Rl A SRR 5 BB ety ke o nl o

favor&l© dbmeibRsiket theenfBRyhadrting Speeifistdoutputsr Programs that can evaluate
coordi nates according to Figure 18. Selected, f

agnent s
a compoupd defosmptien ppssayaad glegtrosialle erpriiontare Axgylap lgnt'ﬁe art. Examples

. Cantati . q bkl DS
o s ke ) B0 ARESRORSREASH 1 AR 00 AR oo
Pittsbathh Rs), Gail) | AMBERian¢rsionahd @bl KollmgysUhisewity adfe€alifornia, San
o35 i AN AL B Y0, Som i
CA), K@g Qﬁ’ﬂﬂ-ﬁ{Ad{SWS WCHoARnSdRL POBAS KM dsANEnA¥RIpRdia of Computational

itional specialized conputer prograns tHhat maé%) )
Chemagtwyi, Schielyer, Fést. s S¥ileyk INeve Y ork (1 988) a¥el. i3n pphd 986-68&Ds and (v) Insight

WSS TR TRALR L oEPERD, AT S prd s may be
implemf¥tc@Rir esktanRe kisiy £8iliDuh GrapHi&SwbiksRrion, GRS 4D/35 or IBM RISC/6000

workstation model 550. Other hardware systems and software packages are known to those

skilled in the art.

Once a molecule of interest has been selected or designed, as described above, substitutions may

then be made in some of its atoms or side groups in order to improve or modify its binding
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by Sinmul ated Annealing", Proteins: Struct., Funct.,
Cenet., 8, pp. 195-202 (1990); AUTODOCK is avail abl e

WO e@ai0dd983 Scri pps Research Institute, La Jol | aPCIZAP208310)8543
(ii) DOCK (I. D. Kuntz et al., "A Ceonetric Approach

pore ST PSRRI . o Y sl o i
approkimate tifi dayneasizeCshdpephydrephobivitymd vbarze as tigAdrigifulcgroup. It should, of

coursg ab&%m‘éé”ﬁ%&?&ti’?eg&é a e bt eleeoufeamiton Siould be avoided.
Such mﬁor ne(J’Q'fm&H 'E'Blng)?uncig}h%' fﬁﬁﬂ Balan P& fob Hfﬂc‘;’éﬂa? of §it to the RNA cap

usin twar esuch as Quanta or
b1nd1rt§ pbaket pf (f’@?amsa diimdling potiet sifial PB2 vagastoby the same computer methods

connecti. i ndi vi dual conpounds or fragnments include,
descripgg 1 &%‘Eg‘é"ve(u) CAVEAT (P. A Bartlett et al.
"CAVEAT: A Programto Facilitate the Structure Deri ved

Design of Biologically Active Ml ecules”, in Ml ecular
In oneRembegtimentoof the awme@ambednaetmpﬁ@p évenfrpwhe RVA cap binding pocket

of PB peC| ndn%}l B‘l’_%ﬁ? Pf EBZ YyReptg]a r\?%r a?{) gdm;g%@%%noi&?dslﬁ%ﬂl His357,

and Pl?émf(ﬁTPBZ)acEaﬁuhg foBEQ theN®eB bgﬁnmf) a@dg aﬂrreSpondlng thereto. In another
Mol ecul es'’ Conp. Aid. M) glp
emboém)saldcmvmg ‘oskah FRMPEBF AT ER Fhet é’?@f*% Fhe325, Phe330, and

Phe3632al éo%lfﬂlgs S% @A)l' of ér)uggs%g?é %ggﬁ) ert'&reto In another

suc or mat on Leand
embo@itvent esdid isating) p‘dck@ coviprises amifd atids dtes23 SH&EBGW Bge404 Phe325,

Phe3%()lgg§;f’?n gglnaccerqlpg t?—lﬁ I(I}Agtgnf ef glgﬁl c1((ijﬁzclcf1rr5cas;2;;&ﬂ{ng Rlereto In yet
anoth&y 9%?%&( gia qilﬁkgné\tﬁbgket'\@rﬁﬁrpsleWanﬁﬁ& hictRCPIE3eS, Higd57, Phed0d,

Satis the Chem cal and Steric Requi rements of a
Glu3dhend ri:ofséima@osimgi tn§ES IR2NO:Pr ot aining. achiy mesloomimg:thereto In yet

anothi fabafiniors; i HRBRE Mskel voviseh 2, BBohRAe, HiSH7, Phesos,

Ser320NALER3N. BOBBPAHA GMaADs a@bob&ing lh SEQMYENUO: Aror dnsin leids corresponding
conput ati onal screening of small nol ecul e dat abases

theretpoin enotherusribodimant. said binding; ppckpiotanpyisep aping geidp &'he323, His357,
t 8l
Pres 05380 PATASS0ARGEKE RS BlesPUR ORPARDO or amin s

correspadingythefetd. i In p):ﬁothmclambmdimnndmd birtdives pbeictit g npwisketamino acids
Phe3 L Hing e dEie P LS b AL et . (QuSRpridys476 ecphding to SEQ ID

NO: FRmifd'6bs cdrtes Hdl ?qgeé% Ih J}/%Qgﬂc)therpérﬁ&fm%tv 8hiM, biRding pocket

potential bindin ner for the RNA cap bindin
comppiseskahinof adii Php’ﬂét éil&1ﬂ7y Phad04 iitsB2 o Plf33@NRhe33, Ser320, Arg332,

s 3250 PR B SR ARG BB BB s . 1 e

anotheprémbeamwnt DNsdidh il GRkENSInREHisRS Garifld rwldsopﬂr‘mgr HIS357 Phe404,
There are various de novo |igand design meth

Phe3 28, RhE 1, Shathh ke Hih das SHATEL, tnd dieh 22 dcodigro SEQ ID NO: 1 or

ds_ i U
amind 35108 St Ser e Rt Th sy epRifent, P MR Sigpct compriss
amin&ERAMEPhe3UB, [His337% "Phed04, Glodpl, Kysd76, I\&ldr32(De§rg33B,, S¢@P37, and GIn406
61-78 %1992)N LUDI is
according to SEQ ID'NO: 1 or ammo acids corresponding thereto. In another embodiment, said
binding pocket comprises amino acids Phe323, His357, Phe404, Glu361, Lys376, Lys339,
Arg355, Asnd429, and His432 according to SEQ ID NO: 1 or amino acids corresponding thereto.
In another embodiment, said binding pocket comprises amino acids Phe323, His357, Phe404,

Ser320, Arg332, Ser337, GIn406, Lys339, Arg355, Asn429, and His432 according to SEQ ID
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avai |l abl e from Mol ecul ar Si nul ati ons | ncorporated, San
Diego, CA), (ii) LEGEND (Y. Nishibata and A Itai,
waeaovak®ey on, 47, pp. 8985-8990 (1991); LEGENDPGCHEP2008/008543
avai | abl e from Ml ecul ar Sinulations Incorporated, San
g \V; a . . . .
NO: %O%nla md%tcbh% gloﬁaﬂgy\ggregdg‘ 1?1) LaRh& ?@1%&}1%0%9 gtmdlng pocket
comp#ikes, arhiBBR(dids: PHe3R8 o GisB5H7f @he@mr (Rhed2% REedd0,aPhe363, GJu36l, Lys376,

Ser32§oé.rg3a’»8} ger]a%/g,ﬁn@%lnﬂﬂq g%c‘ogcf ipg tQ, gEéZ(g)déla)g?fgr anvg?%s corresponding

meretmgl%{h&[%&&ddﬁenﬁ%ﬁﬁt lﬁh@m@ﬁﬂ)c%t AmpPALES hihino acids Phe323, His357,
GroupBui 1 d: A Fragnent - Based Met hod for De Novo Drug

Phe4 (e &1@&25 Bhe33Rk dl’heIIBe nfilu38B, Lps3.76,1 1983307 mg@ 1Q93§9429 and His432

accor%ggl éﬁb@ @ﬁ% I[?R/Weag{hsgzgrreﬁg Hgotgbﬁﬁg)r In moqger embodlment said

bindirffe ek coBpTREs RMine\ueidsi PiR3d3 Desd3gn, PhEuos, ehas25,1Bhe330, Phe363,
314-328 (1991)). In addition, several nol ecul ar

Ser32Rp Aegd 32g Sedfin pms}aaby\rg}fcs@ Aol 28, cadilyis 13 encording to SEQ ID
NO: 1ihat a%a 6 28O QL }rreré)g%figl%r t?hg po e%r?(ﬁh ﬂhﬁgdlﬁ{ehb.ﬁ dfj%lndmg pocket

esi gh and
compﬁmkahmon&cedsaehem GHIRFEN rmﬁmav@ldaeemgss%r SbﬂdOam‘g332 Ser337,
for _exanple, N, C. Cohen et al srml\/gl ecul ar

Glndio deiss 3ty ATPSSaAshAZtd SRS psordipete or amino acids

corresg]ﬁﬁggtﬁm&et dJIﬁh % E@lmgl:?_ﬁ’esaﬂuggl oif}%s??‘é(cet( &?g‘f&l’seg\ﬂammo acids

Phe323nfHis 364t Phed04n PBe3$, Dhs3 3 Phedhit, rGluB:ﬁ)] Lys$i6, 81320, Arg332, Ser337,

ol Lyt s S RN ot A3, o amivn i

corres%‘)ﬁﬂlﬂg thex%?d” I%"‘@ndtﬁlerc&ﬂp&hﬁ‘itehprb@ d Q?ﬁm\gschbc‘/ket \é@}npn%es amino acids
kowtz and D. B. Boyd New Yor Kk,

Phe325p H1®'5.73Bh)e4(01929141)MetA/31@cc0§ding30 SEQ)HI W& d grqamino acids corresponding

theretg] ugutlo hgr Pa8s OCgL?I t‘;g_aﬁe%g%? po%%?o‘gn?r}sgs 8%1{0 %185 grhe323, His357,

Phe4034“-‘|F!¥féBESj H&BB’O JPha363} and MetRNAacwRdibd ﬁdISEQﬂDCNﬁ jofr amino acids
PB2 or a bi nd ng pocket of a PB2 vari ant

correspepdingr thexstay Unaanasher) embeshiment, Aaid beldtrrgapg&?t iCOMPBiSER gmino acids
Phe3 %% ‘ﬁx?ﬂ?t PRE&T ?ﬁ@%ﬁélpﬁgfﬁ) rP‘leﬁ’(bs '6183@132%%7@,%3 INfet431 according to

IMteracti on w targét reg
SEQ rIIDnIGTGISmI emaniiiey Yicide cgrres;mhémgrtheltem. iIn) anofitee reatiodoment, said binding

pocket[RFSER ABNE FHOSAER FonEis 15 BT RS2 Heeady Bpeses, Ghus!,

Lys3’}% ISefI 200 Wl ZatS'eB3'7ntﬁﬁéﬁ%t LRyl l"’ﬁ@&)rdlﬁg t&ISE) 9 NO: 1 or amino
mpound” a he bi hdi ng pocket in a bound state,

acids po&é&ppadlhg thmkte  avetiter gmbodinient,ashindiog poekes gomprises@mino acids

pres S B A A RS RO 7€ A 2, s,

Gln4®¥, qsgyfszssstﬁaggss I Adn@DCHisaB aind Me@BH &Bé&din@ tb 'BEQID-NO: 1 or amino
sui tabl e rograrrs i ncl ude &@ Gaussi an 92,
8

acids rcev¢5@po¢lingthqrmt0JIn anpihies embodimens; said binging peekes camprises amino acids

Phe3%|t}f i g’ge4dD4A)Phe§i§ )qlﬁ@EFépd‘tﬁfs%@gcc%r&né o SBQ ID NO: 1 or amino

niver si
acids corresponding thereto. In another embodiment, said binding pocket comprises amino acids

Phe323, His357, Phe404, Phe325, Phe363, Glu361, and Lys376 according to SEQ ID NO: 1 or
amino acids corresponding thereto. In another embodiment, said binding pocket comprises
amino acids Phe323, His357, Phe404, Glu361, and Lys376 according to SEQ ID NO: 1 or amino
acids corresponding thereto. In another embodiment, said binding pocket comprises amino acids

Phe323, His357, Phe404, Phe325, Phe330, Phe363, Glu361, and Ser337 according to SEQ ID

)
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Franci sco, CA), (iii) QUANTA/ CHARWM ( Mol ecul ar

Si mul ations I ncorporated, San D ego, CA), (iv) OPLS-AA
W@ W09404698Dr gensen, "OPLS Force Fiel ds", EncyclBPEEEP2008/608543

Comput ational Chemi stry, Schleyer, Ed., WIley, New

NO: YO ka.r&u]n%gﬁld brregpon @gct%x F 5. 138 ot h&ngmgefaimlegtSi%M binding pocket

D| scover I oS og| es ncor por at e
compﬁ)sesmm@é&lds Hi%@ Bh@@ﬂaﬁbemyGhéﬁlnbyéﬁéMEgﬁﬁ &&7337 and Met431
st ance, usmglaSlchon G aphi c kst at i

accordipg 46 SR VIBMOR 'sey G000 AR6ICETTHOBA BB F oo 5 Shihdmbodiment, said
bmduigﬁgge 5 ﬁpﬁa | asfab (MRS $7, pﬂ&%&@@e?h@m ke t19ys376 Arg332,

nthe art. Oncé a nol ecul'e of intérest
Ser33Aadebtsdn Lys3 X tAad3 o, m%,rmd Hixd32 eswrdibg do 6y &) NO: 1 or amino

wcids 4R b T s Rt PG e 2R amin acis
Phe3 @ngppmnt ARBPhe32P Qb @riidg td BEQ' & Ney hsdrlahuhd) @ﬂﬂs corresponding
afe conservative, i.e., the replacement group wi| |

theretappr exdthert embodimentysaidi binding inesket Goprpriseh eming egids Rhe323, His3s7,

e 850831 i BENE BYRial ) B s RO v 1

anoth@toé}fl&ﬁdmkh@ Raid andiflg lpecléw ebmptlsesSmtiho auids thes2 ¥k His357, Phe404, and
chem cal conpounds then be anal, zed for efficiency
Lys3% apearding tth SHALL A bilnar rA§NIPB cREds SPIIpEpPngingg thereto.” In another

t
cnboff A MR 1868 REPET b RN MESEEB TR, Glsol, an
Lys37t¢5f at:dft&dmgotOeSBQdD N@: rtreohaoniob #dids icowesponding theecto. In another

ool SR PTG B0 bk of P8t 6, 00 Bocke, Ol s
Glu3dl $34dingNth RE&Fab NOPH2 oRCARIE 1 AGdS Qoﬁ@o'nﬁln@othekt@r In another

am no aci ds correspondi ng thereto. In another
embodimnti sashbindingi phcketnabimmyispoakito asidspPhe3ds, Hisdpo Bhertfé Phe325 and

Lys3fg] a era, 1rfg§1 %@é IDCNh Ssﬁ,?)r] Sr?lgg)s%gds c%?r%%é:(% :')’63therc=,fq,1 E?Jl’tpcgrmore in other
emboﬂﬁneﬁ‘l@tthérab@w Qbifined tbindia, %deékétgl Mgy ﬁbﬁdllyC QOMptisean amino acid
am no aci ds Phe323, Hi s35 Phe404, Phe325, Phe330,

correspanidipE g e@ingewd Maid3 t eccarting to SR TP NP: 4Ar#gnine peids corresponding
theretéo”.esmnd' ng thereto. In yet another enbodi nent, said

i ndi ng pocket conprises amno acids Phe323, Hi 3357,

Phe404, d u361, and Lys376 according to SEQID NGO 1

Ina fg%lgfggpgé;ﬁg Itlg;}bg%) h?ﬁsf?‘lggg | ngqptg{ho?&ﬁ%&vpétggy gl%ﬁ ﬁ:@%&%&gnding pocket
of Pﬁg' %egf nehl'%zg% stﬁf&ﬁﬂ‘@‘koo@%a@%oof PBIXIN 1§6N3ﬁ71, afith acids Phe323,

acc Ing to SEQID NO 1 or amno acid
Hls35(70|ané§1h©#|0!4 agcdrthmgetbd?lgm bh dnhanothentodiodiment, szad cbinding pocket is

s A0 B SOk o5 BSOS NG e B s, s

Phe34%0 Hpe830, DarMOPhe'lw;r aR0tdify 36 IFSure Org! gf ReBEieR ganithﬁhﬁérﬁ said b1ndmg
i'n anot her embodi ment, said blndln? E ocket conpri ses

pockeris sfined &y thh s8R e@dinates i, 3DsNOpHeamino acids Phe323,
Hls35%hel;)‘n §04 GP’ﬂg% 9he%3bysa%Z6P§&%§r g&c%gdlhg t‘gE@lélpe 18. In yet another

embodiment, said binding pocket is defined by the structure coordinates of PB2 SEQ ID NO: 1
amino acids Phe323, His357, Phe404, Glu361, and Lys376 according to Figure 18. In another
embodiment, said binding pocket is defined by the structure coordinates of PB2 SEQ ID NO: 1
amino acids Phe323, His357, Phe404, Ser 320, Arg332, Ser337, and Gln406 according to Figure
18. In another embodiment, said binding pocket is defined by the structure coordinates of PB2
SEQ ID NO: 1 amino acids Phe323, His357, Phe404, Lys339, Arg355, Asn429, and His432
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NO 1 or ami no acids corresponding thereto. In yet
anot her enbodi nent, said binding pocket conprises

W@ 0004683 ds Phe323, Hi s357, Phe404, Phe325, PPEBBR2008/008543
Phe363, Ser 320, Arg332, Ser337, and G n406 according

accor{liﬁg ?«g?iﬁ% ; er aér%heg:&nﬁg)%{lﬂﬁ%rgfsgﬁgwngﬂ%?m tcféﬁﬁ@& By the structure

coordimatesrofSPB2 BEQdDadiQis] Rhdn® AcidsiiRig373, Hfsé&'ﬂ4}?hd4ﬁé,3 Pbe¢325, Phe330,

Phe330, Phe363,_ |ys33 355, 429, d H 2 gL g
Phe363o COREH Ingng SrSE18 hasonte 10 g fdnact a8t FuBisiignngaid binding

pockett n@rdgﬁﬂed bg HO QL& ARS8t PEY GE TR KO Floﬁfﬁ?ﬁo acids Phe323,
nprises am no aci ds Phe323, Hi s357, Phe404, G u3

H1535|’_ly§B€4m4 BheB2X) PhAB@{BSmdShrS}:BYZO amg33; r%@ﬁ”a@odr(&ilmﬁ% according to

LI A —

coordﬁﬁ\éﬁootaPBQSS qp2R0:H sfide aE’iagél%azﬁ Mi3837, PH@@ZGPheﬁS Phe330,
s339, Arg355, Asn429, and Hi s432 accor di nigato SE

Lys
Phe3690Ly333% Aagd o Asora® andrilieéFomeprding teeFigurs. [8.dn ain@tthnre?mbodlment

i R8s, N Lo RIBLLP 952090001 amin st

Phe3 X3, M@%? tpyls&ﬁe GlAB @R Toys3 76 BE2RN20, aqn@mt SEP3 A @adrGindQ6 according to
to SEQ | or am no aci ds caorrespandi ng t her et o.

Figurg 48 clncRther EmbodMeBhisa dding PAcich (s GFUaRSDY F dgpicise coordinaes of

S0 6 A B B, oL, s,

Asn4T9, rehid 6Hizd 8D radeordinig otoF@uieDl SN dnodleremmlmdlracntdsaid binding pocket is

deng W SRRy ShSt b FRACKRE RS TS, 388 sy, s,

Pheddd)&2P5h0, R SePE330naddNe 3639, ArpPHL. Adai 38 7hhd Hisd32 accordlng to
Lys339,” Arg355, Asn429, and Hi s432°according to SEQ I

Flgurm Ib aopthenembodiciedt sexdrbn@@p@ pdékeyistdebined by thensteusbrd eoordmates of

po SESSLIRILL 55 o R hPBPRESRY. ERTBL PREATHIR A WhEss, onse,

Lys3ﬁ}5‘ rS%Z.QO Arg5332 Se38173@nd G@lé’(%%coﬂdidfg&%ﬂﬁg&fegﬁﬁﬁn another embodiment,
and Hi s432 accor di ng to 1l or_anmn

9, SE NO
said tindins pegkel és femstinky TRGHREBTe saprandienof PR BO: | amino acids

Phe3 P gg%g?” ghé‘zg) p?ﬁéez‘sgggéﬁ%@ygg%sg%“gg?sggtg%ﬁ gg%%g Arg355, Asnd29,
and H&&133 &gcoran?46 g [azgdrgl $8.38 anéthgB&hboddment? Said dindirg etR2t is defined by the
structiyecy Qo §naich O I SE B NP Mg o P B FiSoRot eA4, Phe32s,
Phe3sg9rﬁf3ﬁ’3e'8§? ﬁéﬂ%ﬁhgo%gus 61@?:3723(}1%@3%33@%%55 PAgR®f, and His432

Lys$376, Ser
accor@iag 38 Figuet 1805 arlqﬂsé%&mqulrg@ﬁ,SwdﬂbmdiZ&, pcmkdt isidefigad by the structure

con G885 5 A e B2 RS L BRI, Ly

Ser32©0 33§ese@m7 n@lnags BBe3R%3 551 AHAT9, dlag4i3432 ai@rding to Figure 18.
1 accor di n EQ | D 'l or am no aci ds

In an@bcrr@smrmmg sgi @rr@h@g pcquehﬁcsleﬁéed brithsostivsivre cagrdinates of PB2 SEQ

ID N@he4 %ogﬁ%gﬁ%h%gﬂg Pﬁg%g@“ gii/bﬂ%%éaccorg lu361, Lys376,

Ser3200 AGE32| Bed387, GInd06A0ys389,a8123S5, Asn429, and His432 accordlng to Figure 18.
In another embodiment, said binding pocket is defined by the structure coordinates of PB2 SEQ
ID NO: 1 amino acids Phe323, His357, Phe404, and Met431 according to Figure 18. In another
embodiment, said binding pocket is defined by the structure coordinates of PB2 SEQ ID NO: 1
amino acids Phe323, His357, Phe404, Phe325, Phe330, Phe363, and Met431 according to Figure

18. In another embodiment, said binding pocket is defined by the structure coordinates of PB2
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correspondi ng thereto. In another enbodi nent, said

bi ndi ng pocket conprises am no aci ds Phe323, Hi s357,
WPh@404698Phe325, Phe330, Phe363, G u361, Lys37BCT/EPIH08/008543

Met 431 according to SEQID NO 1 or ami no acids

SEQ lgf’ﬁg)eﬁ%ﬁﬁ 38l Bﬁéﬁ3°H143'§7aﬂ9et46$rph§§?g hg%ﬁ ’Pﬂﬁi’éfé?lu%l Lys376,

I'ng po T Ses ah no aci
and hﬁlmoécco%ﬁ@%FlgﬁP@38Qn diloez6 3mbGiindmi,, sald/sidding pocket is defined by

the SILSPBECHIBINGS of T3 SHAHD HEY dSirabr AESpaRarsn vt ebhed04, Phed2s

h 0
Pres 3 PAOSUL SR O, U 08, A SO0 Al AIRMARS sccording t

Figur®€h@ 36 3noBet&tihodiingat Eﬁd baedit® pockat 338fAnedSkby 8 7structure coordinates of

pB2 hdPaneg e amseceid Reza: Bisan R0 palG, Phehingneass. cer,

Lys3‘l6he§e‘?521> Agﬁ@%@:@we@ﬁmﬁ%w% BisNNRG2POAKAB2, and Metd31
nprisés am no aci ds Phe323,” H s357, Phe404, Phe325,

accordﬁhg 36 Figuan d8 Linssithea cotodiment widbioding packetiis gefined by the structure

conaBG3 S SEOTEEAED 51 W B0 G £ PRRI AR5, G, an

Lys37d 8§R6rding’ e t{ire PYe@2motidn @afbddinkdnt3&ld bﬁiﬁlﬁlé-bi@c&@ﬁls defined by the
according to SEQO ID NO 1 or anino acids correspon

Structyieos QT EnaEh o4 RHh SE QO GO i AIne e Brdeag HEtialoPhedbd, Phe32s,
PheB&og&i)ltlhégfg%g}ég @F%cgg{dp K%E%%l k%%ﬁ}! A?llaﬁ’l%p%mbgdﬁ‘ﬁgﬁ said binding

ys or am no aci
pockdt QS fdeﬁﬂém gy e tshractate codrdinates tdfeP B2 BRQIIIDEND; 1s amnho acids Phe323,

s Bl BSGA, SOlARE RS, TS5 YT el odimens, sd

bmdu?%i g%lgzlt N9 d%ﬁne%lz%lt%@rugtgfg c@éﬁﬂﬁte@%fdﬁB@ WEGIPONG:ND amino acids

I'n anot her enbodi nent, said binding _/pocket
Phe3230rﬁnsjﬁeEh@ﬂmthéa‘dﬁchﬂwBBHq%Ph@hoé1 PdeB2337 @earhing to Figure 18.

Lys376, 332, nd. Met.43 di

i s S S i BOHE R SRR GCA R KT Br o2 s

ID N@nmﬁhﬂ@e&ds %3@7bPMOngpmqlseelmmpLy§es Afg3l3Q 8638, and Met431
H s357, Phe404, Phe325, d u361, &3376

accoréog 36 Figuve 1 83Mn amqtlses@mboAnggsssal i, pfmkat i @ﬁsgd by the structure
coordiEAr A P tSECTR N Mlanhn@lac il 113 27 365” Pﬁéﬁ@ﬁ”@lﬁ% Lys376,

said’bin
Arg3323rSHrB§ES\43W3MOL§1§33®$ AHE@SQ%SMQQBEIH I-Pi’kmo&coahng to Figure 18. In

anotheiommbalioRg Fd t%%&tu?ﬁ BoRet 1S ARB0eEPY e Wi foordiapigs of PB2 SEQ ID
NO: Eﬁaﬂgb& %ci‘aa% §5')5 gam neﬁldapl'l(QQS %&@c?l'aﬁ)f {d Pgare 18. In another

accor ing to or am no
embodimhehs, it bmdmgmdxchq it defimddoby the smuomtmcocmdﬂnetsts oERB2 SEQ ID NO: 1

aming 4, PREVE AR, PROIEY G55 AR 2R Bl B 15 o another
emboﬁlf%@}ﬁ” QR BRlEY ﬁ?)%két% raeﬁﬁémy iaeftQre Ldbramaichof PB2 SEQ ID NO: 1

|rrent sai d bind I Nng pocC ket corrprl ses ami no aci ds

amindhaesis3 Pheb 233 5His36he Pbed04G argle Lysid acqarding s diigeend8. In another
e
amin@@tia® PRE3IXES HikEs32 BPheddds 3}1&361Praﬁ4(14rs3me&3miﬂgmb Figure 18. In another
embodiment, said binding pocket is defined by the structure coordinates of PB2 SEQ ID NO: 1
amino acids Phe323, His357, Phe404, Phe325, and Glu361 according to Figure 18. In another
embodiment, said binding pocket is defined by the structure coordinates of PB2 SEQ ID NO: 1
amino acids Phe323, His357, Phe404, Phe325, and Lys376 according to Figure 18. Furthermore,

in other embodiments, the binding pockets as defined above may optionally be additionally
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G u361 according to SEQID NO 1 or am no acids

correspondi ng thereto. In another enbodinent, said
wheevdiosgspocket conprises am no aci ds Phe323, PEBEBBE208/008543

Phe404, Phe325 and Lys376 according to SEQ ID NO 1 or

defin€e n‘h%?hea%%lg%\lu%%ooﬁﬁg éj'opg’@hgggﬁbné\?&git hg ek ]\f(e@431 according to

above I ng poc
Figuré®§. optionally conprise an am no acid corresponding to
amno acid Met431 according to SEQ 1D NO 1 or amno
aci ds corresponding thereto. In a further aspect of

In onéC g‘%egf? fhgeprgs%ﬁ? ﬁLet or{'ﬁrgbﬂlgs Qfmdéél?ﬁjnfeog% bl@Aond! REreBNAg according to

I'ng poc B2 Is the structure
the almoerddseritted smetho@®Bar Sﬁ@d>®dh|(able1toaasisnaaacwdh aPbi@ding, pocket that is a

variaxl‘g_| Iﬁ% gl-g{}ﬁg ngapF>h eélgglpr%gl?q%r B’% ?é:f:t Oqudiéxgg(uléfelf 1%1%& I IxiJl ﬁgé er%i)odlment said
variant l[dfUald'biad stkBeh&Sa Q(f)otprﬁé’ansﬁﬁafeDthloh B8N MackSone atoms of
Phe323, Phe404, Phe325, Phe330, and Phe363 accordin

amina aridy Eﬁm3é3,1181s3571 and Phhé4; efibwdionasids, Phed?d BieAod, rPd1e3gS, Phe330, and

erea 23 Fhriecll BRPRSPHi 2 BB R0 AR amin acd
Phe373) 86257, PRad30G13064, 363761 f amtioidsPHBQBYEis 187, Ph404, Ser 320,
et anot her enbodlnent sai d blndlngS ocket is defin

Arg33 $e183 %t anee (Glnd06s oofr aming: asidarPhms3 3o fbetdd, alﬁ%%é9 Arg35s,
Asnd? S PREB33, 05%%%7 %H?%Qﬁn Gﬁ}@@'}l ﬁ‘élfb4L>ﬁ1%Z§5 Phe330, Phe363,

according ure I'n"andt her € odlnen
Glu3d1i, and Dgs?ﬁﬁpkﬂimlns adifsiPhe3R2 1) \His 354, Bhadld Blne§2ﬁpkhedBﬁ,aR1m§63 Ser320,

prs B o7 5 SRS oo B0 o TETR s Fheaps g0, Pt
Lys3§93 Xg@@ §§42d naxﬁn@ﬁma QTLARinbEAtds PabTh0I MBS Phed04, Glu36l,

efined the structure coordi nates of
LyS3EQeﬂ3DON&g332aﬁerab7,mdd3anfe@ﬁamnm ardds7PheBR3 414357, Phed404, Glu361,

Lys3 78, L3530, ALgTa” AshER And ;ﬁsﬂgg ﬁ%ﬁﬁg&%?b% Pis359 $ife404, Ser320,

Arg3§|ZefS'efB@¢ Gh40BEL FBBICA R3S S CAQIADD Naldgsis912; BB&nﬁmdlda Pﬂ@323 His357,
am no aci ds he323, Hi s357, Phe404 Phe325 Phe

Phed (Pl 26835, ding3 80, Phefs | GLEpe, Liedbasng200ArE Ty Ser, Ril GIndos; of
t f
amm%)%%'td%e ? ruc urgq{:?glrg 4@@@2%?@3363%&8@, I@Bgﬁa%})%(ga Lys339,

Arg3ﬁ;i gsnzﬂzb;eaaa  His43R58f aﬂﬁﬁdgmdsphleﬂz?, }Hkﬁéaga)hemeslamzs, Phe330,
er 320, Arg332, Ser 337 n406 cgor . .

Phe36i SoaOy AT RRoR RS T AU SRS, SREH it 1% b kY Gfamino acids

Phe32%efH19?5d7 Pyeddae Fc)ﬁhmc L%ﬁ@%%&ﬁzon%rgﬁazofSeB% &EQdﬁDLg'Qw Arg355,

am no’ aci ds Phe323, "H s357, Phe4 Phe325, Phe3
Asn4E91eaﬁBHlt%B@339" arAmg’sﬁﬁdS Adead2y, Hsd 7, HPbertR, Ahed? i ng330 Phe363,

S s S, a8 R Ly AR e i, o

ammoSEQd§ PnbE23. Higm N PHRE04sandeR31, bF 880 aab@zm&zs His357, Phe404,
d u361, L\{)SS?G éer320 Arg332, Ser337 and d n4

Phe32k g hAg PP, quACMESi3 L) 1oL abTotR oRcidnEbel HoriTis384; Bhed04, Phe32s,
Phe3 R "PHd383 PRAKSRY, 'ys358,| ARF NRta31)Coff bhif YERS ARBYSBiSS7, Phedos,

Phe325, Phe330, Phe363, Glu361, Lys376, Ser320, Arg332, Ser337, GIn406, and Met431, of
amino acids Phe323, His357, Phe404, Phe325, Phe330, Phe363, Glu36l, Lys376, Ser320,
Arg332, Ser337, GIn406, Lys339, Arg355S, Asn429, His432, and Met431, of amino acids
Phe323, His357, Phe404, Phe325, Glu361, and Lys376, of amino acids Phe323, His357, Phe404,
Phe325, Phe363, Glu361, and Lys376, of amino acids Phe323, His357, Phe404, Glu361, and
Lys376, of amino acids Phe323, His357, Phe404, Phe325, Phe330, Phe363, Glu361, and Ser337,
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PB2 SEQ ID NO 1 amino acids Phe323, Hi s357, Phe404,

3 u361, Lys376, Lys339, Arg355, Asn429, and Hi s432
wW@ewondiosy) to Figure 18. In anot her enbodi nent PCHEPZH08/008543

bi ndi ng pocket is defined by the structure coordi nates

of a:rﬁ,%% 5@% %%43750‘%“92\94;@?3%9}6 | 3, g@g%gzpkﬁgggg%@w, and Metd31, of

ammo%@% aﬂlsﬁﬁnb 42&,40@ Ghﬂﬁg Kgluagn oL k3116, ; Mg?j 2g L8€€3 8. Mgtzﬂ'?) 1, Lys339,
r t t

Arg3 A% and st raf e acioh bR D139, Rbe 0, g bpes2s, of amino

acids 2}{] g%%f Pﬁﬁ% 29, Pﬂé@gS?ﬂnd REG461: of BER%P ac1H§‘ gﬁ%@%, Eﬁ%g §7, Phe404, and

5376 F 320, Arg332, Ser337
Lys3 7 0ob animmgadlds P-‘lnajaB,eHiB857 IFhedﬁﬁ,t(]ibl% hrdmddwsém,,ofsaaiido acids Phe323,

His355; BheleBRei . ol QA Sbingoacisiebnta2s) fis87 PhofdiPhes2s, and

Lys37%hﬂfeoébov5’ RERgP acill r&%ﬁfﬁ%atlgﬁﬁg %na@gmédm g idiPacid Metd31 according
s339, Arg355, Asn429, and Hi s432 according to Figure

to Flgn& 18 of nototdre thaarﬁb/édinr@nther sabedibient ithrsajsbrooe mepr square deviation is

the s uct | nates .of PB2 S
not mpFe R 2 8 amhS S BB LR ol ualeigufit is not more
than PREBBzhotlze feﬁ%@dlrﬂrﬁftﬁ@ sal&?é&?xﬂeaanﬁaﬂxQ@lcviaﬁSﬁE@not more than 1.5 A. In
Arg355, Asn429, and Hi s432 according to Figure 18.

anotheynemhediment dhe 158t 1008 AMeANqyaiendevistomels 1§ Tmex; then 1b$ In another

emboliitaf o Eha 1o ARG LA BB oS Thiiadt- & 520,

Ar9332 Ser 337, d n406, Lys339, Arg355, Asn429, and

In a g fege ﬁ?ﬁﬁ%ﬁéﬁ%}?ggﬁ% Ei 1%3%%(;1\%12&%&%%%}1 1%}}3“%? gjlengo%ént side and a
clustef %‘?fﬁ&éﬂﬁﬁﬁglaﬁémﬁ’&oﬁﬁ% bRNF side, gmd& aRg ﬂ%35§‘e§1a3Phe404 but also
H s357, Phé404, Phe325, "Phe330, 3, "du3

Phe325y sBIR330,Send Rhe363 g 38 ZhisSerefaved @Md@nen&ysmc recognition of the

Ar g355, . Asn429 Hi s43 rdj ng t.o Fiqur 8. .
euandslB St GRS AETIeEs] £ G Ry SoasRdtoreuiar g ) positions of
the gidAtheS Whitht Al hél H@Q Ecﬂh&ﬁia@iﬁe e BfccaBEbd poRitNS char@dbfihe m'GTP. Also

aci ds Phe323, s357, Phe404, and Met431 according to

Lys37F€i g@k@s adlong rhydrrgen drondnisotlien@ht Thersi &re imed wish-p éﬁfR@t buried water

moledyfe ftlllen %anG§) ge‘? @%E@%&E @gt;ﬁ’dféﬁtégg ﬁkpﬁ%@?ﬁ@é bl not directly

with H’fd:eﬁ%ﬂmd I:fi‘i@aﬁant mdnd/ﬂiykﬁlreadﬁw aiienprefepatity girg332 8andl Ber337 which
anot her enbadi nent, said bindi ng pocket is defl

hydroggfa bend (g Fise 7c DM Rudiegempo Q%éét%nse REthe N2 f rfg Biise is cither a

wateré%lgélig) Bf§gr§%% W%ﬁ? %&%%Qéucpc I%%xg d%rgﬁ%glg SZF)IellP Pte\%ﬁﬁ ithe side-chain
of Glizd06t(B érA)sautnhrhe nmbbnylsrmygexboﬁﬂwlw (D4 Kdatis irscangdat n\etlh tby side chain of

Metd 1 S b VR0 48 R R Bmers s, PhBiRlats S 1Ak Bgd towards the
base. ﬂlé‘g a-ph¥sphafe: mt%ﬁfc%z&)nth M @33 and 280 33Y andInB 488madpibsphate interacts
1 accordi ngkto Figure 18. In another embodi nent,

with @alcdeﬁdlm’nfhgﬁio 8139 Sncbléfgiﬁéd by the structure
coordinates of PB2 SEQ ID NO 1 am no acids Phe323,
Hi s357, Phe404, Phe325, Phe330, Phe363, d u361,

If cothpstdr hodSigddéording IS 2he HrldIE deldritéAtherdiyabdso indicates binding of a
Arg355, Asn429, His432, and Met431

compound to the RNA binding pocket of PB2 or the binding pocket of a PB2 polypeptide

variant, said compound may be synthesized and optionally the ability of said compound to bind

to said binding pocket may be tested in vitro or in vivo comprising the further step of ()

synthesizing said compound, and optionally (f) contacting said compound with the PB2

polypeptide fragment or variant thereof or the recombinant host cell of the invention and a RNA
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according to Figure 18. In another enbodi nent, said

bi ndi ng pocket is defined by the structure coordi nates
wWoRPBHISEQ | D NO 1 anmino acids Phe323, Hi s350CT/EP2008/008543

Phe404, Phe325, d u361, and Lys376 according to Figure

cap of el b GRAM R LRGP Mitinet St b AhRR 3G Eding petween said
PB2 polgpéptide afcégiseri?tmﬂZs’iud &tma:zp FRhanblep tHRiest? The RuaBE30f fit of such
G u361 s376 accor di ng. igure 18. In ano
compgis.icih Dingiie PB?‘?F&HH@Y 1eoiufed UG picipapd PRIttty or by
est1m§tui ltﬁteta’cﬁoﬁ%éfgy GEB& AEQ I EDDE ChedN 10 RCIAS-524 (1992).
Phe323, H s357,P e404 u36l, and Lys376 accor di ng
Methods for gsunbesﬂzsng $aid eoropéunds erdoweli kmwn tcsﬁmednetﬂondkﬂlgd in the art or such

comp%gg | %%L%ﬁ?%a géw%@bigh o u oor qgﬁ efgeibgetermmmg said RNA
cap bﬁ"lﬁ ﬁhlbﬁ’ t 5@ &ddbntifbdl 3&ﬁp01ﬁﬂ§| aﬁ&[e@&?be’d%@élﬁdﬁ&

igure I n anot her enbodi nent, said binding
pocket IS deflned by the structure coordlnates of PB2

i R R el o AT e rovedosis

methdd) und@uthe pk8vision tﬁﬁtoiali'te bon‘ipﬁlﬁﬁli REft ang aifdh®IRNIA N@p analogs selected
pocket is defined by,the structure cookdinates,

f 7
from dhe)y groppEonsisting 96 xacﬁdgn GNMBsm Gﬁfrt’emﬁpm%szsgpm?&% m'GpppA,

o AT L e SRR P OB o gt

inhibigore tolfi RN & rdap diimding 2- Amireb-Bbentyh§- (ﬁdtyldectxyl-lsutyﬂé-ﬂl,%_ddlyblgo -purin-6-one
Ro0Zf23E, Hiagkes's? ofs 2 O BrDacurti of 3259 a5 AR B to the RNA

cap b%ﬁcﬁt# oélgbt df"‘PEQOH‘%ﬁotﬁgp%Ee@?rihe prékflt RvRAHiog r&@f‘skﬁ; a compound
efi ned the structure coordinates of PB2 SEQ I

identiiable by dhd ahovastea@beﬁmmod Mhd@3ire pnorvresmhataﬁaw @rumd is not any of

e RS g i b DSt RO TR, micoee

m'G GRB%J%QpADn‘J(@g PARNG ST, dad Wﬁ%ﬁCnHlﬁEfpﬁpU and m7GpppUm or
pg&e404 and LysS % accordl ng to Figure 18. In_ano

the srmplhafileauin inhakitoss pf RANA gap biding 2s“x@@?ﬂnb@%&z%ﬁ@ydrwy-bmyl) 1,9-

dihydB B eI BRRAE 17 S T P e AT EE polvpeptice

fragmient fndytheeRNA. caproraanatdgetherend dibhmpounds st friesmohit lmgventlon can be any

agentgwﬁpc%naobutlglgﬁ%g?%@‘ ne ik %%%q%té%%%&%@ﬁagpdpra%?ns (including

antlbﬁngszzﬁgrggqqeﬁsu%ﬁéleéﬁ&‘égr ﬁhé]gos‘icfés Fhewsie al:ﬁls Eﬂlaﬁrtﬁgiiﬁ& or inorganic

sald bi ndi ng pocket i1s defined by t
molecsﬂesuchetmealcmmpdum ekemehtsPRRCISEDe$, EBdtQpeSJC@h@hYdrai@i, thoaging agents,
23, Hi s357, Phe404, Ph Lys376. accor di
lipopiof§ i, 1Y PRI RS0 BT R PB4 (egibinations and

deriv4live§ tHee dTOTIElefm 25mag hiolai]eah eafers e obdnied fiddt hivd e molecular weight
addi tional |l ydefined by the structure coaordi nates of

betwqes@%@ abpuiNG590 Keitans, aesferabb in3he snesodiZg-308 Paltpnp.ln addition, a
test co Y QS fRy ¢& tth Qge rlg§e%ﬁ'6n. tto%gl 0’3 qﬁé aXetectable label.
ﬂ od cor d ng to

or CoO ut a ona screeni n
Such labels include, but are not limited to, enzymatic labels, radioisotope or radioactive

compounds or elements, fluorescent compounds or metals, chemiluminescent compounds and

bioluminescent compounds.

In a further aspect, the present invention provides a method for identifying compounds which

associate with the RNA cap binding pocket of PB2 or a binding pocket of a PB2 polypeptide
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t he above-descri bed nethod for conpounds able to
associate with a binding pocket that is a variant to
wo bmoRdMAsTap bi ndi ng pocket of PB2 accordi ng tRPCHFEBNE008543
I n one enmbodi ment said variant of said binding

18.

._pocket . has t ! I abil £ .
sl SBHTARE8 AHEpr T oS B R4 A IR o e recombinan
host &81E404he ddventibmaviic iadfesPbedpdundPhaet () amiledrD, th@ddn, of said test

and Phe363; of am no acids Phe323, Hi s357, Phe404,
comppycatohindiodBe 6B2 pely perudsagmgnt gpivarAnh fiegeeiphe 323,

H s357, Phe404, d u36l1, and Lys376; of am no acids

Phe323, Hi s357, Phe404, Ser 320, Arg332, Ser337, and
In onétm¥8dimen, tlanintevaction detvitiea IRSPBRips Bpeptidefeaddent by s88Mt thereof and

Ar g355, n429, and H s432; of. am no .,aci ds Phe323
2 tesi pSRBNNpREN O 3pHAEH 11 AR, & DS (3B Orfgpmple, the PB2
polyp%%t‘?&7ﬁégrgént éHingﬂQe Betifl&d Eﬁkﬁﬁl%g beHhﬁﬁéﬁlizéah&flQéads.Phae&;’é?mbodimem,

e330,” Phe363, Ser320, Arg3 2 Ser 337, and d n406; o o
the PB#ipodypeplids firpmseRimmpbilizad orheadsimaypibe 32Btacke §80¢xample, with (i)

Phe363,, Lys339,, Arg355, Asn429, 1d Hi.s432: of ' .
W T T T T —

fragmPh83 32 pefieded3 ér (B)Ch EIN4RGiss@d erttdofOardlC bidirghef proteins, polypeptide
His357. Phe404, & u36l, Lys376, Lys339, Arg3s5, = o
fragmagis4 o0 pepiies Hnasu be verfied by il vasrdampdseged Flechogheyesis in combination

i G588 3R LSRR P o sy e it

mass kpeeBbmetriRn@dbB4is. Phe325, Phe330, Phe363, 4 u361,
Lys376, Ser320, Arg332, Ser337, and d n406; of am no
aci ds Phe323, Hi s357, Phe404, Phe325, Phe330, Phe363,

In anéth&38dbodiiert/ fhe 1%1%%381& bAWRER the Mﬁ&%}é@%@fé ﬂg#géeéé?r @riant thereof

am no acl ds Phe3 H s357, Phe404, P
and PlesB68mpSard3 Aty Yo @BalgzedSer 3@ ofdandOGymeylasked, immunosorbent assay

(ELIS%{)%I%%% e)/&]%glﬁé%t I%%gg Elﬁx%gﬁlgz}gg&hea@é] gg ?)é&fd&?h@?r’nze%’t or variant thereof
accordifg 38 the EvaMRA. m‘?/ 58 38mobi13@on tMSaAERe od A E‘ﬂilSA?ﬂéte @hd contacted
amno acids Phe323, Hi s357, Phe404, Phe325, Phe330,

with thh &36mung 6Bindingsd the tesiegpmundmpg Iz, vegfiedFpr example, for proteins,

o b3 g DR R g I S s SR o e e

compa@ndiosr e 3pitoperiag 3FhescPhraodies Rhightbe dtheligGoupled3®3an enzyme or
and Met 431, of anmino_acids Phe323, Hi s357, Phe404, . | )
detectof gl a smcendzny apHbadys counledsdq saidyenzymie thplg—NBr Spsabinggion with the

) LS P IS AP (mifele4Y feachiBfS @ , fdis3AHsh id
approgﬂ]‘é%%?&é?%s 6%@%5%‘?%, R é‘g%,ge Xr?ﬁ{s?z, & fipsSetadish peroxidase) or
coloriGietdd Greactivahs Mid. @3 1alkalineaphnsphatisg)s BheBater HimB&diment, binding of
compggqedgggét c%]gégg’deggfe%g% axgﬁaﬁggg mig] gl’rit{gﬁﬁégbels directly coupled to
the td3p Qﬁ%%ourﬂs.sﬁgh 18hds MedyA Rkludef edhfc aabds RAR3sbope or radioactive

H s357, Phe404, Phe325,” G u361, and Lys376, of am no
compauidssorRededs, Hieesent Propoumds RiaBRBls, FrraBBanincicadEgompounds and
biolugiitsech? ddpoitids Ml ARIARE HbodlReH, the st 2hpollii Wikt be immobilized
on the ELISA plate and contacted with the soluble PB2 polypeptide fragment or variants thereof
according to the invention. Binding of said polypeptide may be verified by a PB2 polypeptide

fragment specific antibody and chemiluminescence or colorimetric reactions as described above.

In a further embodiment, purified soluble PB2 polypeptide fragments may be incubated with a
peptide array and binding of the PB2 polypeptide fragments to specific peptide spots
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Lys376, of am no acids Phe323, Hi s357, Phe404, Phe325,
Phe330, Phe363, d u361, and Ser 337, of am no acids

WOoR®3BF98Phed04, Phe325, d u3d6l, Lys376, Arg332CT/EP2008/008543
Ser 337, and Met 431, of am no acids H s357, Phe404,

correﬁgggéf 0 glsé%gféc p%ﬁ%fgquenﬁgﬁ-%rbﬁgggﬁ%d ggrféﬁ(o le 8¥ PB2 polypeptide

specifith &a#Bodikd, Sﬁﬁfbodﬁhedi@ﬁ,are’ird@reab&%msofanaﬂpnmpeaag dﬁlsed to the PB2
Phe323, Hi s357, Phe404, and G u36l1, of am.no acid
polypepiedsoBiagmens3gry by phidumascengeqsigal spgited by ArfIHgesseny e coupled to the
Phe404, d u361, and Lys376, of am no
PBszﬁ%@ﬁﬁ@%H s357, Phe404, Phe325, and d u361, of
am no aci ds Phe323, H| 5357 Phe404, Phe325, and

s376, the above a Cld onbi nati ons opti ona .
In anqili aeHodmanh T FekamPINN Box Coll Erastng 0 BrrT P LIy ghtian is contacted
with Q?ést U&Bgoﬂrﬂlaﬁ"h?s rﬁgy Ib@ a@ﬁfé%ﬁa by @RISR of tdie pﬁﬁélﬂs or polypeptldes
n square deviation is” not nore than 2.
and vanﬁtdtmn anhmhcman,t for tehamplej by rﬂzuotesme resspuam@ energy transfer (FRET)

devi ati on.i.s.not. nore than 2. A r odi ment
or cop U ap R ROl b ST aEURars HErDY A TORR. Feiap unds may be
addedl to tH meBivAN QT NBE redvRtIhd® Host B4R, Jdelpdteial Eahe test compound to
square deviation is not nore than 1 A In another

penetmm@mbmtes anchbind 4¢ therRi: potpaptidg lﬁrag@ea@vﬁhbe dar gxample, verified by
1mmunggrg p@%‘%}“ %fBSta\AAde%olgfﬁpggg %I?(i %r C(Ztlgﬁﬁﬁggl'n e aﬁg gx'bél.

cluster of five phenylalanlnes on the protein si de,
princ aIIy Phe323 and Phe404, but also Phe325, .
In 2 praéosel cmdmEBoRS P'PP‘ierﬁe§°rﬂ?e9f Bei0d Brodargive, compounds which

PHEHAO
B i ORSH W ol P C8BigEpbr o 5 12 poric

variam@n dorhbnm sthei Amthenfstephef gaddimgh@, RMA cdapabs @nhb)gpﬁlet@f In another

et S ST RTE Y SHE ol A pqresece ot i

RNA Q:@p oﬂ&ﬁ‘ﬁl@g WLedVR Hehbilif) SLshd tesPEdrhssindab 8hhibR |b§£‘dﬂ1§§f said RNA
he |igand pocket which interact Wth G u36

cap ot.gﬂ%theemﬁ taP B2 dGartaliizedod campeend i cansidergdto lnh@atrﬁlNA cap or RNA

cap a%zﬂgg élél? %&m%nd 1%13 ugegc{ Eft) gﬁ}p%u%i Q@EE} g&@é) krﬁlﬁrcgfigé%tratlon as the

RNA RYS 6PRBIA Eialtg bi rabRnEsh 0%} Brembi thhn BO% bﬁsﬁ)re than 40%, by more
either a water nol ecule or Ser320. The

than 3096, pre(Faabliy mmsrt@nm,é&efewbbhbr mors fhae 75?@,%&5@%%”% more than
80%,%&&?%@1% By o i Seof}ﬁe{tn&?e}éﬂgflg enfBRUARE ftso“thé’%%%eéé’nb%d pull down,

I’n _cont act
ELISAl ipgptideyarkay;, tHRET aatxﬂyco-inmnhﬁbmeoepfﬂxbﬂnrmpemmtm may be carried out in
triphos e is bent roundto The
preseaq%wﬁgom SHryefiTe O b Englpg ey ﬁ-‘éﬁ@ ﬂslﬁ‘aeged RN cap structure
or an&llag tﬂé%'ialxpg%é}f&@to? ih @B%@@B§ a\@és‘t Eoﬁ?@urfd 8 Dhélefbodiment, the RNA
357, Lys339, and Arg355. model i ng

cap oneundogltheteof ds addsd rpelth @dsddm@cef Wﬂtehwfénm@v@ a further embodiment,

the RH}S Iﬁz%%at ggna?;&%?e%lf A% a%‘qeﬁ &n‘ﬁg&ggaé{zl& wﬁ? a%@lﬁ%rg of gélﬁ Qest compound. In

yet aRGth¥PeRbbdmede th@ MNA Ssap orCaanpUhdradtys bédsly atdresiditamh of said test
andd optionally the ability of said conmpound to bind
compoun

In a preferred embodiment, the ability of the identifiable test compound to interfere with the
interaction of a PB2 polypeptide fragment of the invention to a RNA cap or analog thereof may

be tested by incubating said polypeptide fragment with 7-methyl-GTP Sepharose 4B resin (GE
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to said binding pocket may be tested in vitro or in
vivo conprising the further step of (e) synthesizing

W@ 200d/0¢98pound, and optionally (f) contacting BEI/EP2008/008543
compound with the PB2 pol ypeptide fragnent or vari ant

Healt}t)&gé)enq h E:néertﬁ a'b?é}l%PJ%T Q@ﬁgoﬁgﬁﬁ:{dcﬂge oﬁirpa}lﬂg 1% Efé?zﬂ)tlﬂf Qffantifying, the

or ana ere
amouap iof IHo)And)fPBQ;llpzbl)qxap@dnufﬂgtrﬁm whihbiahd biittehiun gsalse compound, e.g., on a

sajd PB fra nt a sald RNA cap or

coomassig %43“?41@5@%?‘\(%(&% ursimBt ni&e%?mf ot Bplysisch coﬁ‘pounds
to the binding pocket may be judged either by shape
conplenmentarity or by estimated interaction energy (E.

The abilitiverfghetRMA . GapJor. mﬁmg)thefamérw assm;ateppmhsth@ BB fragment or variant

thereqotapoldiis® (6° RSO VBRIGK 1 PRUCRGr PhabPee g Godkt compound is
evaluaedifpﬁy BHS efOdRBerf OTITR edy2bé Yachiaéd @alng a Bxoraban-14wled RNA cap
nmet hods for determ ning said RNA cap br ndi

n
analog,nflipricsesinylabtled cT-methyl {pmanapinst moinéDIhQ:SDhﬁ}iéL(ﬁgQW)e in a fluorescence

polan%%t@og{és?%ﬁ h ersgﬁl,lfge{;lf f\Iatar aﬂ gtuaﬁg&bggl {\&}%Pl%bl}/elgff {}ﬁ)ther embodiment
a rlbaéBJWoldﬁS@lﬁb@eﬂumidéﬂd capndﬁﬂog h&nthfah‘vlbﬁll-mf‘GTPI,atm@alhﬂ: used in a

conpound is not any of the RNA cap anal ogs sele
ﬂuorepqaqr;%f: tSRECEASeRRIC @éﬁ@é agt $eh Jorsh %7@npwm g G%paciymtﬂer embodiment,

o YT PO G RO AR £ NPy o v

theredftihipbdstmresoraibsdridd of apeddicompognd, wherein the RNA cap may be added prior to,

conco%géglﬂgov(lé@%gg%g gdd&é&%tﬂlg?t %|con}/p2%}5%) iafly g%@ir%urreiagtion is UV-
crosslidkél UdchaRfrefland a&QQ@d t%%el eRcROPIROrEDs & d'égcﬁ&dtﬂiﬁi&m‘ér et al. (2003).

cap bindi ng pocket . I n another aspect
In ancpih@s&mhodﬂmvmnthed?B?r mlep@tndg fragmentisoditlap incremitqnfmaxo be irpgpobilized on

a mlcgoélﬁg @O%Bg% q%wﬁggﬁ#eddww%%b{kg% gg t eﬁ% 1gg>rés|3§ée or absence of

a test T8InpotlRd WHepeh theRBIAD U@n@ﬁﬁﬁiﬂ@ the@oOmaiibie, adﬁi&bfﬂor to, concomltantly

P, m7CGpppG, nvGopp m7G0ppA v GpppAm v Gp
with, moaﬂwcaﬂgk?o@m 0 fsplUcompRIy @B Fam kindipgds sq@alyrzecg) by verifying the

prese A(r%nctﬁ% ?a}:; ggﬁgﬂ fh%gosuggf%e@glﬁg &RBQ#)[H@% |'$g1g)al intensities of the RNA cap or

RNA Shﬂgﬁh’l@g pubel in-weltsneitio test e&ﬁﬁomﬂdo isignabinensities nfisdid iabel without test
i ndi ng bet ween the PB2 ypeptid t and t

comppapd a5 SOBPAEI AN f%wwﬁ eﬁh%%m@@ iBhTIEN érC@Qe% A cap analog

b1nd1ﬁé1ﬁe6ihﬂxﬂg dQ ?éh&@d 8 Xn&gQHir? SO9C bHﬁ*érQElP/ BSWnoFBﬁhan 60%, preferably by

restrict des, pept ol ds, ypepti d

more phamt7é)i°/m$r¢(ﬁemblyubbr mgrcatﬂmn BO prsferably [bydxsore mlmnaﬂogﬂ) as described above.
nucl eoti des, nucl eosi des, nucleic acids, small organic
or inorganic nmol ecul es, cheni cal conpounds el ement s,

In a PATERE leddodith&fot ﬂ{éeﬁboxﬂéade@é}ﬁbé‘dr Aleffod forbidem¥yagebéBpounds which
l'i poproteins, glyc c}orot ei ns, enzynes, anal yti cal

assocjateoWith, the RN/A rap dinding goekstiof FB2 @na bindinedpeckehef 9 £B2 polypeptide
varlaﬁt ﬁe?grﬁblg-r{ﬁﬁlblt ﬂ?dm%n@% hll\nglu gr BF%malh?J EIL?leols gﬁ'foarﬁngd in a high-

ave wel g ween

throughiutitseRing0Qn Dalptéfa@ed Riodinadit,y sdid rhéthod dsgarridd out in a multi-well
200-800 Daltons.. In addjtion, a.tes onpound .

microfiéet hlefe iy descrivrd ghove atsing wyaolifiesd ﬁ%§ P%tﬂ%‘h%ﬁ frpgments or variants

thereSCARGIAifg 3o ARE GERRL EnVeRtSh -and labeled RNA caps or analogs thereof. In a

preferred embodiment, the test compounds are derived from libraries of synthetic or natural
compounds. For instance, synthetic compound libraries are commercially available from

Maybridge Chemical Co. (Trevillet, Cornwall, UK), ChemBridge Corporation (San Diego, CA),
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Such | abels include, but are not limted to, enzymatic

| abel s, radioi sotope or radioactive conpounds or
WeP@ae#983 fl uorescent conpounds or netals, PCT/EP2008/008543

chem | um nescent conpounds and bi ol um nescent

or Al&?&%‘l\g&kehﬁ ) 4 Au1;1 Cfﬁﬁn}?(ﬁﬂi hb'i'g}g oﬁ%@ﬁ%&lp&% Yi@ﬂiz{bﬁnﬁom TimTec

LLC @staikatIE)V\AAltemehareaf\lAllﬁa}nesbomdatugal poaipeunds iPB% dorma of bacterial,
bi ndi ng pockt of a PB2 poly | ariant, conprisin .
fungal, fptarg pagh gnigra ersra%mnaé b3¢g- BBt paéypaq%@am §'can be' Synthetically
produ(:&flQ%Etcoﬂ{blﬁﬁ@nilﬁggﬂgﬂga?fth Ot mﬁﬁ)ll&ua@fcoﬁll%uﬁcﬁvﬁnﬁd ﬁﬁxtures The

a“test conpo anal yzing the abil
RNA sapsdort analogs dirgpenfimlayt be hided prior td eoRBMitamitly peigh, iod @fter the addition of

e A OIEE 6 YB1 LA ATIE b 20 BN TERbih iy b wcse

as deséaibeioveher eof and a test conpound nay be anal yzed in
formof a pull down assay. For exanple, the PB2
polypeptide fragnent nay be purified and may be

In an%tgn@%)é%ﬁqz xalgntf It ci}lto : leolf Elg%%gh{{ﬁéegag%r}xﬁgmalg&l the Influenza virus

life cp@nRGt l%jtestfe@ fin anama;h@, settirigh A te)ll Hﬂ@tﬁae is msbd';ftibmifor Influenza virus
protein, eptide fragnent, i)
1nfectmnx§q§1heaso$ 3&? gp@pﬁsem Wﬁéﬂqedeceﬂ B, &:@m—gar rcamne kidney cells, or
S | ,
chlckgrliE gxg;oﬁg) fgl?rgglraéfts er%la??fs’@e %ﬁia%/t%cg &%ﬁﬁp%&%gh pr@s@ﬂce or absence of the
identifieg comi@suriayn hepreferred ierbothimeng| tha cdeptifind demgedlnd may be added to the

el ec ropho esig Ln conbination wt ssig stainin
culturg R G e AL GGy GragoiaY be used as

| In*éarb 1l
o 0 e SPSE 5 1042 g, 0 st

that hpd heeepreattd Withahaedantified vampeurnd andeeBothatihaveznot bean treated.
compound may be analyzed in formof an enzyne-linked
i mmunosor bent assay (ELI SA)-based experinent. In one

In a QIFRH MMdiméMeotPBe ROEYRAEDthé @est fo%ﬁﬁ%ﬁhd QppNeéd iidnahy of the above
t hereof according to the invention be i mobilized

describad traethedsr fsae small meleplesdn A arefersgdd G@Bﬁ‘ﬂlmﬂl&oﬁ% ts’r‘ilall molecule is
derlvécpﬁ“oéqeas fgjb é e,rEgISmﬁi Hﬁi) &gl %bﬂgr ri%% GR %&%Eﬁerﬂﬁéfdlﬁl‘%nt said test

el ns, 'ypept 1 des

comppenl isdepeptida dr @mtémpi‘n i @g{j‘adecbﬂﬁmmmdﬁt bgddép&pncﬂmdn potein is derived
specific for tlgg test conmpound or the epitope-tag.

ﬁom?ﬁ%&‘ e PrYei I%anti ght be directly coupled to an
enzyme or detected with a secondary anti body coupl ed
to said enzyne that - in conbination with the
In anafbpr epboditment b sha abws-deseritredi resthods farheemputationalsaewell as in vitro

BTN T T I

polypkptidNRhdRént SFOREaAE A cordih & 2 @l etRRRAANFSnhibARNA cap binding to
cannot be detected by anti bodies m ght be verified

said blaé@gspcmkﬁbcsﬁldymﬁmdﬁ durther eoraprisssthecwiem ofi fagmulating, the identifiable
comppgrgfe I"of a bHar ggéultjlggl n)? %é/e:ig?atb;le sél??ﬁéréqffl %vg? 'eogl' S&I fRfe Bharmaceutically
accepCabigp excigRnts) ﬁiﬁi/@d sarrieF(8)7 [nuaroties %péctcmﬁmmds iiavetition provides a
pharmaceutical composition producible according to the afore-mentioned method. A compound
according to the present invention can be administered alone but, in human therapy, will
generally be administered in admixture with a suitable pharmaceutical excipient, diluent, or

carrier selected with regard to the intended route of administration and standard pharmaceutical

practice (see hereinafter).
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bi ol um nescent conpounds. I n another enbodi nent, the
test conmpounds m ght be immobilized on the ELI SA plate
wWapoeshct ed with the sol ubl e PB2 pol ypept i dBCT/EP2008/008543
fragment or variants thereof according to the
i nvention. Binding of said pol ypeptide may be verified
by a PB2 pol ypeptide fragnent specific antibody and
In the hspeed ofrcopatatiosal Qnodbdllng rarneeteeningr efag thiralisg @srtner for the RNA cap

W TR T
the leethleaofpiﬁg%s CHREGEY ey Mt Ay Bk Heﬁ@ﬁcp #2for a molecule that is to be

pol ypept i ‘ragnents to specific pept
admlmgeltedcas aphsoavditical t Kor xapplej it mydmplqssibleste dputeodsiee frdg or omit from

e e B oA B P R UBSEY WG FREF F e ot

to theQQﬂgEQaﬁ%a baowhidh @EntButeh ﬁ)rFéﬁamF@I msforve&@nfsbmnﬁpbf tHrmolecule in a
| uorescence signal emt a fluorescent ta

phammglplceuytagcqpteéﬂmnp@ nl}qdapwadéblﬂltm@%ﬁﬁnolml%m&/@rethe %oxwlty of the

mole TR RRhh o PR B0 AERIAR B oeces of

1ntere§'thd:£1 lb@fmﬁﬂ &Sﬂ‘dx&ﬁ@@e, hy "Gooémpi @ad iGilmad's THSPhﬁmﬁtcelolg&al Basis of
| ype ti des and verification of .nteractj

Thefa@ﬁlatiﬁﬁl 6@1 g@‘“f”l‘ doreStoodmany asGimaeel eWeRgl: 4 %ﬁglleér& P. Taylor, Eds.,

Pergaérﬁ)gggd%mpltﬁg%:mﬁef%%ﬁ%&] kaki oN- Dy, A88h Med L Ghem. Letc, 10, pp.

el ed test corfpounds
1155-4dsie (12(100) tH\Ethannbmmhefcotdpater poogndn Qi Propstcas eble lused fbhsovxde rapid

pot e of the test conpound t enet r
preaifigas BrapGah S eptis el paRiRdany PR Wﬁk}hs@b Vg properties of an

org an?cxﬁ‘m%ﬁ}e NEintdrés® dAbRuleW%’ r26bdbilitdtscRdmOkars 8E ‘illsed to estimate oral
pol ypeptide and verification of the presence of the

absorptadrebf themeavlprsemthcslml empedinde (€. At hwizskbeealdeddy.iPrag Deliv. Rev.,

N A T ST

DISCY (AbtdB2 aBetaydifil A8BotvPdrkAILL), Ql‘i’)n@éﬂaE@S(BlbtiCADr@JSh@[ Mountain View,
st eg of addi n a RNA ¢ cwg or anal og thereof. |In another
¢ |

CA), anth )G@muﬁ 3B (Ehemiceb Besign &tdPriords WE)-sai d t est

conmpound to bind to PB2 in presence of said RNA cap or
anal og thereof or the ability of said test conpound to
The phafthédetititul riﬂhf]@smfon&@hténﬂme@: bp the pesentogvertmnenhy be formulated in

variorsee Nl SHADL B A Py AT dhegpBaectlical composition

of thd gpéé&ﬂdlnbé’ntfdﬁemﬁ?'mohﬁng)lﬁt foriesRAMR #0ha form of tablets, pills, capsules
ncentration as”the RNA cap or RNA cap anal og by nor e

(includiregnsoRi0gel cbpsuinsb eatless) |3Bugeshyvales, epowian graynglespgr WQSHOHCS or in
an 50% rab t han referab
hqu“f‘ltgPB SP%&%F 1%3/@ We‘?feelhﬁ%?’fo[\'@o% reg""? R rse(?nér abl y

by nore than 90% In preferred enbodi ments t he
above-descri bed pull down, ELISA, peptide arra FRET
Solid zadeninistratinmu FRsps duap oRipinoPkcepigids swenes mierpenystabiner Gellylose, lactose,

Qut pr o n I
oyl TS50 P A BRAEAOS, W  e Grtnty
corn, 3d&dt®gort h@foe@fstard:h) dise@segrats auch as a«bxh&mc&amh glydodate, croscarmellose

conpound. . I n one enbodi men
sodium, r[a.[rjld certain complex s?l?cates an granuﬁltlon binders such as polyvinylpyrrolidone,
hydroxypropylmethyl cellulose (HPMC), hydroxypropylcellulose (HPC), sucrose, gelatin, and
acacia. Additionally, lubricating agents such as magnesium stearate, stearic acid, glyceryl

behenate, and talc may be included. Solid compositions of a similar type may also be employed

58



10

15

20

25

30

cap or analog thereof is added prior to addition of
said test conmpound. In a further enbodi nent, the RNA
W@ apooe698hal og t hereof is added concomtant!y RET/RP2008/008543
addition of said test conmpound. In yet another
[ : r g; S;
as RFPER i oA DrfgRed ExRRARIn BEE RebartTngGE Nactose, starch, 2
celluleseh arlikrsapir, orthigh mbldculay wefght helyettiglehe glyablse t est
conmpound to interfere with the interaction of a PB2
pol ypepti de fragnent of the invention to a RNA cap or
For a@ﬁlﬁh?%@ﬂ%ﬁgigg, SOR¥ioRs élﬁﬁx%egn&Wmhﬁfdﬁl@%hitMe $8¢ Hral administration the
ol ypept1 de fragnment with 7-nethyl-GIP Sepharose 4B
compoesi may BEHemhbihedimath variqus eseeateeingrorafiavening agensaiceloring matter or

e RS AR g B HASHBT G St 8 e,
propy‘é@g%%saﬁh d1yeARCHAGontithtionPthefeofOONBSSI € st ai ned

gel” ‘or using Western blot analysis. The
ability of the RNA cap or analog thereof to associate

ith the PB2 fragnent .or. variant thereof or.di . .
e il EomppafioT o offinkRlithe) FRER RELHH hglftrs including
for exa@fplle, HYARXYPbpy En@lFl celiluRGe, thethgheellatdzedéodtumh catbokgmethylcellulose,

g&ﬁ be achi eved using a fl uorescein-| abel ed RNA cap i
ethyl sgetiploge. £ellmosesaeataie] Rpbyelenen@tifg XgudABsgye, Carbomer, ammonio

meth%gggt?/ Qg@&%@%ﬁ,#&@g%émﬂg?g?raf)ignu&g@gﬁ %%.QQ%J%?H %ak | @ulose acetate

phthalitd, erydedxiypeipylméthylacediubese phidiatede, meethaayli¢ badecopolymer, and mixtures
03] ol -nodi fied fluorescent cap anal og,

thereofnt hr ani | oyl - n7GTP, may be used in a fl uorescence
spectroscopi c assay as set forth by Ren et al. (1996).
In a further enbodi ment, radioactively |abeled RNA i .

The phaysacretjcabeompesitiert efthepresenttievenBon pulyyhsap thedierm of fast dispersing or

sl R AL BF Bl BB BEBEo gRh: sparame

acesuline@ potBsiuf RAABIacRAY) Ickdscavnidlosed sodalirh SErogstaliiddnen diabedrbie acid, ethyl

test conpound. The cap binding reaction is . .
acrylatgcatiand sl lwieegy ,gelfélnahx&ewprgwdm&ﬂ%{l gelBdossy mggnesium stearate, mannitol,

| resi SGL . .. .

mfl SERERPA SALEARS A BOLDRAEY ROK TGRS s L0 oic,sodom
starchoglytdlste] sodamh searyinfymdrete] sorbivel] xylol. on a microtiter

plate, incubated with a | abel ed RNA cap or anal og

t hereof in presence or absence of a test conpound,
F \t\g;%f- ' it GABWOneRlR! Rok, {18 §9%a ABuRCoAMAHPGeid glycerides or

of pp i &?égg}f)&%})néom tantl 3? Wlﬁl%t h, “or aftear ad%li ti onggf Clt h%yc .r1

cocoa mster,de fipm uradted and theagetive wdinpgnens isdispeysedchomyogeneously therein, as by

. .verifyi the presence of the |abel ,after thorqugh
stirings I Pl HORMOBSHHS Mty e PR Ana Fopy HFY il molds, allowed
to co&%&hex@h%t&ﬁﬂidﬁ?ﬁ' og label in wells with test
compound to signal intensities of said |abel wthout

test conpound are conpared and a conpound is

nsi der.e i nhi bi . .. ..
The pgl?xﬁxgallcggtlcla? cé@g%%?ﬁ%rp {)fs th?g%g@‘ﬁng{,m‘%ﬁ?ﬂ% ﬁ(ﬂ?g&?ﬂeral administration 1S
best Wegfiartadlfyrnbyofrosterilehaque609solptied evhadil ynalpycomeaie otliearsubstances, for
70% preferably by nore than 80%1u8r eferably b

r
exampleg ¢nowgh saltsyet @ligese tapyagke the solution isotonic” wit blood. The aqueous
solutions should be suitably buffered (preferably to a pH of from 3 to 9), if necessary.

The pharmaceutical composition suitable for intranasal administration and administration by

inhalation is best delivered in the form of a dry powder inhaler or an aerosol spray from a
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In a preferred enbodi nent, the above-descri bed nethod
for identifying conpounds which associate with the RNA
wa@2p9biaasi ng pocket of PB2 or a bindi ng pocketPOf/ER20PB®S543
pol ypeptide variant, preferably inhibit binding of RNA
or .anal o 0
pess PR A, 380l FFSche pAFAPE) LOGTBE, 2 g st proeton, e

dlchl(ﬁ@dlﬂluﬁﬁirﬁw@hrﬂe&rﬁﬁrdrd)md)r@méthmﬁb aldllildrbﬂetm&hdroéﬂlmd}hIhiyérroﬂuoroalkane
te as descri bed above usi

mmobi | i zed PB2
such B%Ilylpbﬁtt?té"élqof%l??@ﬁt@ﬁeﬁ‘ lééﬁrﬁﬂt)s‘)ft hdrleb? S acbeniRffyogorrgpane (HFA
n
227EN 13, RO USRS AP0 a0 ot . sory o
nebulmee noie rciomach é s«ﬂmlbm br sxrspemsmf ofSthatabiivd conppound; elgalusing a mixture of

nds i nstanc ynthetic conpound |ibrari .
ethang]; ghe gbﬁ@rqneﬂrrr gt P&y @553@8@1@% Shp adgbricant, e.g.
sorbltﬁﬂ_'ir?diéité et, Cor nvval |, UK), ChenBridge Corporation (San

ego, CA), or Aldrrch (M1l waukee, W). A natura
conpound l'ibrary |s for exanple, available from

In angihet FEpOUBSHOTAGES R PHEn oS oSReh Acptirpupe }EEEHE by the methods
describedNdboRBd campiBihg eké r a&p SofC@dht&@mFS@CPBﬁ%ﬂ éjepﬂ@é lfyagment or PB2
t est conpounds can be syntheti cal roduc usi ng

polypeptidsi fiagmert alarianicofi the myesentt inentipa qrrﬁjre@prerbaranb% @9141 @§ the present
1nven8§xa @ﬁth"& é:gtué’othougg Cwhih i€ aﬁfer Wlﬁt%ﬁr‘l3l h%%ﬁN%\%P%B&IOQPXeIQ&ed from the

, concom ta
groupaéiﬂisisitlﬁg off ml®G ed’GMlarm7(G'ﬁPr;pﬂuGﬂppG' hey'@pppGy ndGpppa, m’GpppAm,

' GraBte 1 BR8P B8 OPPRUAAR e PBRLIBuAAR 6 SERN THolFs ds tliitors of cap
bindix\?ﬁ fze&fn[u&i‘ -7%8 1- et deg g@?@qwélhgar&ﬁ&ld-éfoh@ 250794238, Hooker

Ife cy d'in an in vivo setting.
et al. AZO@&) 4nd T+765 t(ﬁmuta o atugwotan& lisatfloto binfllto @B2alnva prgferred aSpect the

el S T R e ORI PR 8y v, comprsin

the stbp B eMta&ing ATRB2 %lype?@d‘et Rabrért or MafihaREBoVor Alfecbmbinant host cell
presence or absence of the identified conpound. In a

of theyprsfentripension oulithreriest qompouadnwhichdg def&fp@ufr@mntﬁy RP¥A cap analogs
selectg%ﬁr&gh (F) Egt{(Pug) c%li'llst ngd?%dd}urm @IPIPt er }nsGt/)E%e nd grm m'GpppA,

pIaﬁue
m’GpppAeh, OhhﬂGfJﬂj’C t héGpp;ﬁem; Ir@lf[ﬁ)ppalpamldt m7ebpplhm Iarmﬂl tlﬁnzmall molecule
vi rus and nﬁared bet ween ce | s that 2
inhibiterg of e2p Wltilﬁ‘gtzhém‘ ez - @olrars’éwd W 1@§ f‘ﬁﬁ’t‘rm -one and T-

705 aH@Ys abilo 1Hﬁi%ﬁebtut§(ﬁ€% 6weld PE fHE Hfé%gﬁ'ﬁas dk Qﬁ‘aﬁ?g ?i;?lééolf’.e

I nventi on conpoun app in any o
above described nethods is a snall nDIecuIe In a
In anp{hg{:n%ggqecg Bﬁgr%;esegt glventigrlg %ﬁ}s ebgldlysmire%‘fegg%gla\{nesg the RNA cap
b1nd11lrg l%ﬁirairﬁ of PB2NG Qeﬁre&'m@dérﬁ&mime%'sﬁ’ldt zﬁﬁibo&? FRghles $he RNA cap
de or protein. In a preferred enbodi nent, said
blndnpgmmaﬁe ofra polypeptide frggruetrtuwe/anantmﬁaefrqgepm ihdicgted above, in particular

ey B WL bR SR ISCYEBD, o PPy .ty grictr, i

antibddy spetifidally binds to an epltope comprlslng one or more of above indicated amino acids,

which define the binding pocket. In that context, the term epitope has its art recognized meaning
and preferably refers to stretches of 4 to 20 amino acids, preferably 5 to 18, 6 to 16, or 7 to 14
amino acids. Accordingly, preferred epitopes have a length of 4 to 20, 5 to 18, preferably 6 to 16
or 7 to 14 amino acids and comprise one or more of Ser320, Phe323, Phe325, Phe330, Arg332,
Ser337, Lys339, Arg355, His357, Glu361, Phe363, Lys376, Phe404, GIn406, Met431 and/or
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identification of conpounds that associate with the

RNA cap bi ndi ng pocket of the PB2 pol ypepti de fragnent
W@ero0/a498nt according to the invention and/ or PCHEPRI0D8/008543

RNA cap binding to said binding pocket, said methods

His432 ddftn#if(? 1HNG! Il ¥ atc% o%am%ffﬁxru% '&Ul'da‘rh tltllgb%gc of the glbesent invention

iabl'e” conmp oun arnmaceut | ca
may lﬁeazh tnmbelbﬁﬂfor\/poﬂﬁlmda amib(myrce mﬁammhmbﬁ aAaitﬂgyn bmdmg portions may
accept abl e exci plﬁnt(s) and/or carrier(s). In a t her

be predysed byt IreoTBPEaRNDNA FShRIARFS ¥ BY FREENAic AN tilaypee of intact
annb&d?é@o‘?ﬁ 'th@fknPJog?rHGﬁtE' AiRes %Irﬁhﬁggﬁ6&ohbﬁuclude Fab, Fab', F(ab), Fd, Fv,

or e-menti one A conpouhd according t
dAb, pnds@nplemeunty drﬂemamdgeegdm(GDRt) éragdmeatsosmglgu.tham antibodies (scFv),

human., t a il |l general,l adm,.ni st in.. .
chimeiAHHHG S Apth 25 MU 2 iRdiRn B0 Ea A Piegids that contain at
least ‘A' t)é’t@ieﬁ , of0hn CARAKIbOE (B! @C§l§ﬂCI%tt B cemRr dpt@fit tigen binding to the

ended route of "adm ni strati on and standard

polyppmdqra"be antibedy qfithe pmsent(lawtlhe Aegensrated yccording éo standard protocols.

For R SRR AT o LS 1B, SRR gy s s

rat, ra®bitgdat, Wi d}) pRy cktle, 6f harsdWidh MY dndigen of intdrest dpﬁonally in combination
possi ble to |ntroduce into the nolecule of interes
with @hadiirant syebi asthireund’ ig@mplgle gsanqasipiete adivanpioRIZL (mrainy! dipeptides),

or Isgpg\ff ldJ{l h}dlftlrggr oglsplégel'}} Q&&ﬁ'(ﬁ 30 %%ng%rgsrlng?ods well known to the

persoh Bkilled luCEhel ant. @he polyeicnal mmmhﬁdlrﬂnteelcagamsbﬁlelRNA rcap bjnding domain

h
of Pé’% eqrph agmgglge !%Tee;%tl{]%tqugég eCt léiv\ﬁqf' fcbjgédlr?gl r2>(rj sagrlﬁcmg the

Brér?hﬁtaﬁ Tﬁeogerﬁﬁla@fﬁ?lrﬁay e ﬁs@@ a%Vfir @l dbtSiabd Btdoh tide Ghimal, (ii) an
ecul e in a pharndceutically acceptable carrier,

1mmm1bglobulmaﬁacticabmby by obfairteddran Itlmcwlen,a@r lid)r the lantibodies specific for the

t oxi of, the cul e.. Consj der at i-ons
RNA 3 Bt SPmam b Fia Phora0p Biersahdnib Phc BT ffom the serum.
MondcI¥r@l &&fboﬁ%@ ity HeOgendratddty ﬁ&t&iﬁ'@i @ell kﬁowﬁ@@&féﬁﬁrs@ﬁ@kllled in the art.
G I man's The Pharnmacol ogi cal Basis of Therapeutics'

In brigf, theanimabis sacrifiged @@dmummtlo@ anddymply nogg apgd(or splgplc B cells are

|
1mmq?tah§|\%fl§' @eﬁe@g%m IE)u f it h@ﬁ%{%ﬁg@%}&%@ﬁ%ﬁ&%ﬁ%@@ mcM(ie but are not
limiteliOto, Flﬁansﬂeﬂ:ﬁﬁg 1hérﬁ8w(tRQﬁﬂ))gerEs;r infietingr themt mathcmpmt%emc virus and

Q k Prop b d
o T P
carcuﬁ%grélg %erﬂ'gt%ﬁfl‘ﬂ% cbh Ebﬁfn(fse h%‘i’ﬁfheﬁ’lr QRR"h ﬁﬁn&ﬁalﬁ@d QEE a0hC a myeloma

e of Five' probabil
cell, anhiaagtivating aumse duppesst 2erst énmoahllmdsmllptaréo ﬂcrgffned heing the RNA

cap bﬁgi\vl\rlllg @rﬁm gg?’ eodr C@a Ounq}?eé%oc% gﬁ}%%he{igrg é 8’}5\1’881;‘35%6“3‘1 against

the I@@'AR%B' lﬁnﬁi‘ﬁ@ cﬂﬂ?ﬁélﬂﬂﬁopﬂﬁr& 818Gt Seredtd e%eshﬂﬂ'ldomas are selected,
i nclude (i) DI SCO (Abbot Laboratories, Abbot  Park,

cloneﬂ,Lgnd furthyr scageaky dor deirebleamrageristics ialwding mmsbwo“@)hlgh antlbody
t
proa . g dssiaRRo T shREAR: R Wik chny o Blpided @ in wivo in

syngdnhi% imsBN{ii)i iA udithale nhatelyckbosn frmhomkd aysedn | dﬂg\/alnd@ msice, or (iii) in cell
ways wel | known to one of skill in th art

cu“u’@x’ﬂn‘ﬁ{’ @, Methods ipf rselecting. damng AndoSiPngRs ybrldomas are well known to
those of ordinary skill in the art. The skilled person may refer to standard texts such as

“Antibodies: A Laboratory Manual”, E. Harlow and D. Lane, Eds., Cold Spring Harbor

Laboratory Press, Cold Spring Harbor, New York (1990), which is incorporated herein by

reference, for support regarding generation of antibodies.
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of the present invention may be in solid formsuch as
in the formof tablets, pills, capsules (including
W@ 2fov/0¢f@B3 capsul es), cachets, |ozenges, ovul esPCHBRIES/)08543

granul es, or suppositories, or in liquid formsuch as

in the formof elixirs, solutions, enulsions, or

suspensions. Solid admnistration fornms may contain
In anetheti pipedt, shes p&berﬁ&nﬂém'roﬁmre}aﬁsadol thaause aiflait@aapound identifiable by the

ctose, sodiumcjt ar bonat e, dibasi g
sboverdisEners IBRHedhtRekls aé aﬁe. ha%mblp gﬂ)@?‘&%ﬁﬁm or a binding
t LER)

pockegg'f gop(}??knagp?t@é tho%@/o Ry ot 1§‘ g?fgstg éﬁl%it 'Bg:gigﬁg;gg I§xl1J ?ﬁ&‘@g r<]:ap or analog
thereafdo sadrblmhng)peokemthe plaarmapelamdl gmmusitwnl descrified dbpove, or the antibody

of théz)?qlgalﬁs Olth\g\gl f?lﬁr L Qe gpg/tr gdr 2 Qytjgpmg IzgtYng, ameliorating, or

prevefititfyd @R€ased&Imltidhs &ﬁ%daﬁﬁcv'lﬁl 1rﬁ@@ﬁddsoﬂﬁh|rﬁégat1ve -sense single stranded
l'ubricating agents such as nagnesium stearate, stearic

RNA aaruses. i g(pequmredggnbwatr@nt said disgase myhtms.ampwg@ by viral infections
Solid co S e be
with JRis <SgBRNRST b ARG o adle Shandbll” BEPX pThly Gl the onder of
Mondﬁ& {viXaRB! S comptibing rﬂ@ar @oh&ﬁ/iridie | FilooiRlae St @Eiﬂimyx@vmdae and
| ul ose, mlK sugar or hig mo) ecul ar. wei

Rhab@p)qlry@qehgangh@ &n RoBpEs, pxpfp(rregcﬁmgémgrgsﬁ@ 1@%\5; condition is caused by

i f -
con3fh DG B SR RTS8 of oo
viridagarihduding Wwhet gencng Influéhzav oy i\nmsagaﬂmm,zacBl oirusig Influenza C virus,

Thoegigunts aahiseyiri (o (AIFS0 b dad el BuRiBTEe, Miluding the genera
Hanta@ rgpyk\ﬁHSw%sy COtho R a GBS SBHIBbovARE ﬁﬁ(‘ﬂb'l‘ 6@5{/191555 In an even more

ereof. The pharnacéutical conposition of the
prefenrafd/emtop«hmermaysaldo«hsasm condligian ds rcavsednbidiah infestion with a virus species

udi.ng, for exa dr cel |
s 7R BT I BN 99, FELEN B, BuBcns, senc
virus,C¥lubipk O8fs, Mabled 9f8s, Ad@had @espRaloyesindyenlevioud, deJ.rkey rhinotracheitis
"Xant han gum Car bomer, ammoni o met hacryl ate copol yner,
virus hydiil%}éh atomptisissIndiang] viruss NipahyberuseHendar virys, fRakass, virus, Bovine
epherﬁe%ii t%y%i@ru@cﬁl%@b}ﬁgyp H&Hz?t'?ﬁ&@m Fé/c%sggé‘l%gﬁsg g}%@% Q/}ﬂls Inguenza A virus,
Inﬂudﬂi]za(lBJKfﬁﬁs tIhﬂﬁﬁQﬁ C Hims,pHamtm eiﬁls C(ahmeajﬂmfgbthenmrdfaglc fever virus,
he pr esent i nyention may be i.n the form of fast

Rift Malée;yefeyeﬁgylw, b SSHS wguaogrggeéahlzrmpaﬁaoﬁs vVirgspgedypenza B virus,
Inﬂue%QQCr@%{xaC?H&p@tt@vfr&e ot Plah%h Vetud, '?H(Fr@ k&GBaBly Iﬂﬁﬁé’r{ztamlrus Influenza

acesul assium citric acid roscarmel ose
B vinssp ttifluenzac€ ospsyvnokt pesferdblydofindrize Pawms ethyl acryl ate,
et hyl cellul ose, gelatin, hydroxypropyl nethyl
cel l ul ose, magnesi um stearate, mannitol, nethyl
For tr@@ﬁr{ga%ﬁﬁéllaiaﬁng n’(')rnﬁre(férﬁl\ﬁgréaﬁgdlsé@é Y EhdIMbIR e Ghadiedment of the present
silica, silicon dioxide, sodiumstarch
mvengbly e@n be admisistaredriosancanipiel patient areferablyrmapmaliay pagient, preferably a

humagggageﬁtep?ﬁliyggoﬁgﬁ OSs'uBHnééu%ﬁ&l ;f/}léllea?%ﬁ&ngl Lia“g% CoaaB/lsJ t’bﬁi’es such as by

inhaldti®nf ViagtctaEdourg, (&Qﬁuéd‘n&alﬂlﬁ tfbi examtpipdneatavemostllyp antmeenously, intra-
honogeneousl y t her.ei n y.

arterially, intraperitoneally, 1ntrathecally, intraventricularly, intraurethrally intrasternally,

1ntracran1ally, intramuscularly, or subcutaneously, they may be administered by infusion or

needleless injection techniques.
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stirring. The nolten honobgeneous m xture is then
poured into convenient sized nolds, allowed to cool,
WQrwInkeseby to solidify. The pharmaceutical PCT/EP2008/008543
conposition of the present invention suitable for
' t f o
The BEAELEAAN BAPLOUSAL BE I prbinl BiventiSr hekbe ARnb AR M various ays
well Buvbattanaesf slflﬂrm ¢hesdi IFor exampleths ]ihetrmweutg:hlmmstt'mn of the present
make the sol ution isqtonjc mnth é E q %geou? .
inventgm may dssinswb fermy such ast inghg fasmy eletaBlgts pillss eanspley (ingluging soft gel
lds, QEREpRIRBABS BH H Kdtlid £ h
Capsum_?‘i‘(p&ocsllfegsf)genég%&f %le§ on&@&e ranagaci %%lnl strati on@lalm prm Suet as
in thedfdm of elixiest salntidms, emhkicmt, wsuspenkiess. del i vered in the
formof a dry powder inhaler or an aerosol spray from
apressuri zed contai ner, punp, spray or nebulizer with
Sohdtaﬁﬁnhﬁﬁatﬁfn for®ldih@P k&lt@ihoé?&iﬂlé}fﬁ such &b mlcrocrﬁlstalline cellulose, lactose,
di chl orodi fl uor ongt hane, trichl orofl uoronet hane,
sodiughi o:ltrla’@r @aletmafcbnbon@tex d@ﬁsc calchym mbpsphates @l ycanre andottarely (preferably
corn, %’o%‘tqlt c% %S@E%fskgg} ’a 1|s tglggﬂlégs? éﬁl}%ﬁ%&h .ﬁ{){c)olate croscarmellose
sodiuffaB@ eefthidXtditple sil Ak hﬁid gtinuRkbe bieders Siih as polyvinylpyrrolidone,
pressurlzed contalnerhgag spray or_nebulizer may
hydrogyproayimneshyd orelivlose (HP Mﬁ&xawoeylc?%‘éogcm%) sucrose, gelatin, and
, . in r | 1
acam%rzgggl:ﬁgg%l%ﬁ algb{lﬁéi'ﬁlg %eglagtns&\l{# L& rﬁg n%&a d?teﬁ%nwg %tgzﬁlc acid, glycery
behenat)tiad mlamaylbeiindotded. Sotid compbhtlbmsnoﬁa siolilaatype rhay also be employed
not.her enbodi esent |nve t.ion proyvides a
a5 11 AR RIS aBF A0 EREPIFa &1 deeR g g oiose. sarch, a
G SR SuBS S1BatS iR chlar GRINAFbIyEEyRNEBR BRI YPept i de
e u? agﬁen#gorr d% pol fpgétlg& ?rggn%n? gg?lant of the
present invention or a reconbi nant host cell of the
resent inventi Oﬁgwl th a.test, c

For oot PUER P Bim O e By B P LB w19 B fpinisuation the

compGﬁr‘RiJBl g%fésb&hblﬁgd Q&ltHﬁﬁOlﬁVﬁé@tenm@Cﬂ}Pﬂa\fﬂﬁgm&lts coloring matter or

nv A nv Am nv C,. nv
dyes, my@)mmy sifieE Ggg&gp st%?lgﬁa qlng@tsgo Withp Fi;éegq%t% such as water, ethanol,

pmpy%"n 0?73?18%,1‘/&?993}'(‘}%%%‘? B glefeolf) -1, 9-di hydro-purin

-6-one (RO0794238, Hooker et al., 2003) and T-705
Furuta et al. OOS% and is.able to bind to PB2.
p%mw%@ | sepwesition 9E th, wyention ML AN Telopsh wLe {n&d iefs including,
e S ]
for e)&g{lco %@'ﬂ;ﬂ xq'?ﬂ)?ytsdfl%g&lo%elﬂglg%? gxg?i?gp&gil%%%g %{()ﬁlglg ggl?ngyrﬁethy cellulose,
ethylf«redigmsm,t celtuloser acatate} ipelyetiylane ax1dec Xtabthnangurh,oﬁarmftr ammonio
resent, i nventi conp

methieey oo BP B ATER AR AR R CHRLUe VBt BURLIR Piglulose acetat

phthaidike }@'ﬂ% F%ﬁh@thyln&lmos k@tba’lﬁ?ﬁ‘fﬁethﬁ@%ﬁf? acidVdapBlmer, and mixtures

PPA, NV Gppp 7 GpppC, v GpppCm
therequQoppU and n7¥GoppUm and the small nol ecul e

i nhi bitors of cap binding
2- Am no- 7- benzyl - 9- (4- hydr oxy-butyl ) -1, 9-di hydro- purin
he phBm@dteutidill cdmpdsiorasfthe preaéténientivmfiapitie if ithdﬂong of fast dispersing or

between PB2 and the RNA cap or anal og{ t hereq
dissolving dosage formulations (FDDFs) and may contain the followmg ingredients: aspartame,

acesulfame potassium, citric acid, croscarmellose sodium, crospovidone, diascorbic acid, ethyl
acrylate, ethyl cellulose, gelatin, hydroxypropylmethyl cellulose, magnesium stearate, mannitol,
methyl methacrylate, mint flavoring, polyethylene glycol, fumed silica, silicon dioxide, sodium

starch glycolate, sodium stearyl fumarate, sorbitol, xylitol.
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In anot her aspect, the present invention provides an
anti body directed against the RNA cap bi nding domain
W@RooPBHI8I n a preferred enbodi ment, said anti bRCEP2008/008543
recogni zes the RNA cap binding donmain of a polypeptide
fragnent or variant of a fragnment indicated above, in
particul ar selected fromthe group of pol ypeptides
For pesphating dupposHéaies, @ NG melingowad . sutln aparmixtereat, fagpiadid glycerides or

RO ot S o i B B SRR i,
stlnlr%effhg ?nc}lﬁ Ih{b%kﬂ&)u?%&ﬁfre is ﬂﬁeﬁ Ee ed %B%’()Bverﬁélﬁ slz%ﬂ ri‘holds allowed

tope art recogni zed aning and preferably
tocmﬂamdnhabbysim@ﬂdhes of 4 to 20 anmino acids, preferably
5to 18, 6 to 16, or 7 to 14 am no acids. Accordingly,
preferred epitopes have a length of 4 to 20, 5 to 18,
The pRE/RAREGRIaY c&n?@sﬁl@h Of thé Fé%erqﬁn@éﬂtlﬁﬁ saitdbiS for e%%mrddﬁﬁmstratlon is
one or nore of Ser320, he323 Phe325, Phe330, Arg33
best @ed 3gthe fgmB39 a ﬂpgtgwueppss mjutlorg“(]imhlmapm@@ggl other substances for
Lys376. .Ph 404 n40 t 4
examplly Biugh S50t &LisOeitn g Mg N SAFUOH TS, Pl R e aqueous
solutlbiiﬁslﬂﬁﬁsl%ﬁultbﬁlyf&ﬂfﬂeﬁad (PRferablyao aphbef fesial3 to19), if necessary.
pol ycl onal anti body or portions thereof.
Ant i gen- bi nding portions may be produced by
t hQi RS feo" ZY 0o GR@ Hdthistration b
The EEAERMIAT R AR R iR AP AR frafbn 208 Sdhfihistration by
1nhalaam>hl 1gehesbdeiduemgi pothe fonm ofheldigeokalbr itfalker, orFe(rab?r))ﬁhl spray from a

and conpl enent rlt etermnl re n
pressyigigh Ca et MUBIP: SPHGI ¢ BROHIREE Ll e b ArabR propellant, e.g.

dlchl&Bﬂllﬁ‘ﬁBfo?nei‘Hatde bﬁ’féhfo?oﬂi%&n@ﬁlaﬁ@ Mﬂ&@fé’tt@ﬂﬁér@@tﬂh&s a hydrofluoroalkane
bodi es, and pol ypeptides tRhat contain at |east a

such ps rltll ba-tdfaﬂm)r@ﬁhamwl’e Ha# A EBMauér i dilehd,3iohepsafluaropropane (HFA

227E§ﬁ]ﬁﬁb£gﬁb€r¥] alto%xéf] pbl ndign eg st;aet ?h E% %g %eepé%ur}zefieg t%lner pump, spray or

nebul8Rf ﬁfa?'d@ﬁtalrpa sélaneRbel s@b@ﬁsﬁ’&@bﬁthe Eeﬁv@&:ﬂﬂﬁﬂlmd ag., usmg a mixture of
pol ycl onal anti body nmay be generated i nuni zi ng

ethangln pih thes prapeHantnasuthe, sqlmnt Whishi may geéléttlongwééﬁntam 8, “ubricant, e.g.,
or horse with the antigen of interest
SOﬂn&S%&g%g?ly in conbination with an adjuvant such as
Freund's conplete or inconplete adjuvant, RI BI

rrurarry i pepti.des), or | SCOM (i mrun stl
The mce&%@f LSBT BN AypTe Gral Y U OGREER #ieh g he yeparation s
. Th it
b 04RO U Lo rofe JRBEL YRk componen. The un
dosagaf foRB2car bt ragaegsd tirepaation, sihomaakag@dccfma;mnghélscrete quantities of

prepagﬁﬁ oHa§ucE-|aﬁ é)aglée?edﬁ%k)f); 24 f I o g;g)vxécgerﬁ in vigls SBP%pﬂglgs Also, the unit

dosag&rﬁ)ﬁhtm B&iaN&psulé) table@ncdcﬂﬂﬂlwgbﬁﬁgb litkelfr BE Gt &h BBYhe appropriate
e obtained fromthe serum or (ii1) the anti bodi es

numbgpelodnyiof these in packrgedl ©89- bi ndi ng domai n of PB2 or
fragments thereof may be purified fromthe serum
Monocl onal anti bodi es may be generated by nethods wel |
The dnawty dOaéthe aenpaenski bl @dt doset prepattion ladministefed inhthe use of the

animal (is sacrificed after | ni zation and | h e
presepin HVERtYh My be yaped | %@d@t?%m appdtel By tan%ﬁwﬁéalﬁgg mg per m’,
prefefﬁﬂ%bdlﬂ 4 g ¥ taboﬁfbiﬂp‘iiﬁg/ﬁlfz dcBBRlrald AeNParfiBhihs application and the

but” are not
potency of the active component.
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limted to, transfecting themw th oncogenes,
infecting themw th an oncogenic virus and cul tivating
W@ b@giouiser conditions that select for inmortaPCwERR008/008543
cells, subjecting themto carcinogenic or nutating
conpound ush n hem,w.t h [ Ny . .
he GREBSHE Bl i by gl S:E0F ERERILE iy Bfhniscred ot an inia

dosag8 WP AbAR DS @G/ to labbBr 20empAgdaiie) Aslally doscrange eflabosit 05 mg/kg to
the RNA cap binding domain of PB2 or a fr

A . ) agment :
about2yae/kgfis prederred, trilta faibodnse raneeiod saPWD 0 gty about 1 me/ke being
e c L . ; s ]
R
patierftuthehaevesity exfnéet tondidesibealy é¢restedr and ethe stangound being employed.

i ncl udi robust, grow h, high antihod roducti.on, .and ..
Deterpsationish eApPo Peeiar prentier nhatonf PTG eIl nf B practitioner
Genet%ﬁ?ﬂ??ﬁxﬂeﬁt’ ik ihifiatéd YRt SR HRE8LeS, WhicHBESlesé thah thdoptimum dose of

anfmals that ack an 1 mmune system e.g., nude m ce,
the canpouinili Théreaftee] the dobagerie iricneaséd by smpk deseiernd$ until the optimum effect

sel ectin cl oni,ng, and expandi n bri,d s are wehl .. .
under T 5 BREo FAT ST YPPRFT e (1 gh gay fosel qnfbe divided and
admiribrlet 84l pHRIESD the @hgif B&sirglandard texts such as

"Anti bodi es: A Laboratory Manual", E. Harlow and D

Lane, Eds., Cold Spring Harbor Laboratory Press, Cold

Spring Harbor, New York (1990), which is incorporated

herein by reference, for support regardi ng generation

of antibodies.|n another EXAMRLES he present invention

relates to the use of a conpound identifiable by the

above-descri bed nethods that is able to bind to the

. ¢ e .
The FEHPRAROUEILAR BORE 1o TrtlFAI g B S8 BOEHRN & strve a better
underbtanding.gl tedfy ane\néUtd\ be apnssrued as liogtingthe scdpetad thingiention in any way.

bi ndi ng pocket, the pharmaceutical conposition

descri bed above, or the anti body of the present
Exgm’tp[évﬁ GdnefitibRlof PR eXPrRudiaEtotiseuek a nedi canent for

reating, ameliorating, or preventing di sease
condi tions caused by viral infections with
egat i yve-sense Si e ran NG . .
An £ 208 oty BB SR lt oDt GRRRE B0 MLTHPEDS, bs on the amino acid
sequefid! SEThfhgnxd AAVicioniaSr1973(H3MR) PBR Gde Relpurendted.,, 1989), was cloned into
negati ve-sense single stranded RNA viruses, _i

vectop pUdPa NoNSION EARIc ool s| AATHARS]enod S Nolgstriction sit
pairs ?gllmﬁ}{'lééetlso%gf exgrﬁfc?egyé(?ﬁ't?dd@ﬁ%rl, 2%?7@0%6%%%/ 13F IsE@@fence encoding the C-

na nore preferre ment, sal di sease .
terminal NHiotin 0 Acdeptoe apeptide bGLIEIFEAQKIENEEL i A efist nmédigictighad  truncation

stranded RNA viryses conprisi t he fam |
plasrrtr,s_& G eooigeneraied 1o Ao arepassr & A PEDnpeplgg and used as the
substl\_lé_l'ﬁer 532 SNAdIURIZRaBioH 'L_‘i’rfeariké@i; hl%ﬁ?ﬁi@_e@p&diﬁéﬁmserts of 150 to 250 amino

ogotovirus, and Isavirus, t am |ies of _
acids Avemaisolaiedafromnah Bgarpsey igel, deligatéchand dised) te Heanglomar & coli BL21 Al

Hant qyi ruis, i rovidus, Onthobunyaviru bovl r P
contayjing %‘% rplll\!fgs.ml ndsgﬁ"il?ag%ﬂ r gx;%?sg%oen r ?’%rggl{e”ﬁgolgsﬁ% @bndlzaﬂon of
Alex#i88 Gtrépta GAFL(16EREpE) A0 coBng dlse (Tdyndrau endlg@000)) Clbiids were ranked

a virus species selected fromthe group ponsistjng of . 4
upon BesinBueipssencsesignal @ad tesfitst3¢tasted for xmsessionyofyifiable protein by Ni
afﬁnigle ggx%imatography. Thirteen clones were identified and sequenced revealing 7 unique
constructs in the region of interest (see Figure 1):
nt 703-1488 (aa 235-496),

nt 721 -1449 (aa 241-483),
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virus, Munps virus, Measles virus, Human respiratory
syncytial virus, Turkey rhinotracheitis virus,
wOo/e®oowmIsy stomatitis I ndiana virus, N pah virPRSI/EP0sie08543
virus, Rabies virus, Bovine epheneral fever virus,
1ﬂ80i?£ﬁf&m9%?4@§ topoi etic necrosis virus, Thogoto
irus I za A virus, Influenza B virus, Influenza
rﬁ82§ﬂ¢40@ﬁ27ﬂdﬂbﬁan virus, Crinean-congo henorrhagic
Vi rus, ft Valley fever virus, La Crosse virus,

nt 84b|1‘é‘f(é§a§lgl8§r 4I83?I uenza A virus, Influenza B virus,

nt 868-1449! ?OQSE?VUS Thogoto virus, or Hantaan virus,
more preferabl’y Influenza A virus, Influenza B virus,

nt 883-111#461@285@8\2) rus, nost preferably Influenza A virus.

F a orating eventin d dis .
These B PR Ris THaem imite parofontl B BiimBrish il TR TRA (PCR) using
the sy?ehedid rEeHé 8 eerneﬂa&canaru&féurrﬁdo tﬁ@%klﬁeismpv&i&rmrm 3 lplasmld (EMBL)

manmal1 an patient, ﬁre erably a human patient, ora
betwe@udmqud ﬂmﬂ siteguEhe yDETMﬂtlr ammqnyvecwaalms@n a@ixpresswn of Hise-
taggeg usicﬁf %rI% quin f@%_@hal c ea\rfﬁd\r/%f?gl\;gfﬁnlgé h%{}?l%ﬁngofEV protease.

i ntravenousl y, intraart er| ally, intraperitoneally,

intrathecally, intraventricul ar" intraurethrally
Examplg 2: dé@rékfwawryofa minigel ean-bindipg flagmeahuscul arly, ~or

subcut aneously, they nay be admi ni stered by infusion

or needl el ess injection techniques. The pharmaceuti ca
PB2 paiypepside ifragments 235496 84 BAB3, 268483, and 28(-488 were expressed in E. coli

usmglftﬁer gfqlét%g?(?orlls&gq\!tg rglgé%?cﬁa 1%/ ?;@ng}ﬁékqgamgﬁtg%@gq expresssllén Iarlld purification

proto@cﬁrﬂ%@é‘lﬁédoi?l E&aﬂipﬁ PrRSEAY fdurdeRhd piNifiely PBe frz'igrﬁéﬂﬂﬁé 496 is only
formsuch as iIn formof tablets, pills, capsules

solublei at ddw dpmgn ation, gdierepa fraghests 24 t48hal 483082@@95483 are more soluble

es ran uppesi t or i.es,
and PR Al O T R TRt igpt g actviy. For
these %58&51§0Qr1§g 0P protéis PRAASlo &I ont® 500l 86 MntE§1rGTP Geph&ro§EB4B resin (GE
contarn excipients such as mcraocrystalline

Healtb@qw)mrxdsl@cubam 58, h abdTwderchingdiag eAftenvashing suthpbp{far containing 50
n {
mM f‘lbgggfje ]gl cgpﬂg] M]\ng?a 09 mlgf pg'l“r glg éﬁggg}ﬁ \ﬁér‘éheluted by centrifugation
with the Shime etgffaﬂtmtsmnig HmMoﬂ%Gﬁﬁ smdiartzihysgd waBRS-PAGE. During the course
croscar nel | gse sod|§m and i n.conplLex si

ta
of thes, GXBRHRENY WA BYRRERY Zureslies dopg @Rﬂnn{m%p?qioqor@éﬁéo bind m’GTP
and tlﬂ¥ A S |b§nN 'E%mr‘?ﬁ |sécﬁ|leﬁ§1§ g GhfPMaks-spectroscopy to be residues 318-483

ydr oxypr opyl cel ose sucrose, gelatin, and
and fadhermwre Ablidi fragmaitl was Ipmﬂ:olmaillmgst@l@%nﬂse souhspending polynucleotide

fragmigREE AP WA B s P AT o stbel D FonP e ©

simlar type may al so be enployed as fillers in

gelatin capsules. Preferred excipients in this regard
Examplecd:JUR2 fregmen expresserand purification ose, nil k sugar or

hi gh nol ecul ar wei ght pol yet hyl ene gl ycol s. For

aqueous suspensions, solutions, elixirs, and enul sions
Said pldérhiale lveeré erangfomhedadnk. ndodit dedls iu@ingtchanmahnmslﬁmi'rrrmipnb”éhe protein was

conbined with vario etening or fl en
expresssddp ifn goﬁﬁ}r@i@rBIO?rl -%gdg’nvﬁus-l%ﬂ (S%atagene)ai\ﬂ%é ed1u Aﬁer al6to20h
hours induction at 25°C with 0.2 mM isopropyl-B-thiogalactopyranoside (IPTG), the cells were
harvested and re-suspended in a lysis buffer (50 mM Tris*HCI (pH 8.0), 300 mM NaCl, 5 mM 2-

mercaptoethanol) and sonicated. After centrifugation, the cleared lysate was directly loaded on a

nickel affinity column (Chelating sepharose from GE Healthcare, loaded with Ni** ions). The Ni-
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dyes, with enul sifying and/ or suspendi ng agents and
with diluents such as water, ethanol, propylene
w@kapeose9siand gl ycerin, and conbi nati ons ther eoPCT/EP208/008543
phar maceut i cal conposition of the invention may
tai.n rel . r | RY
sepha.g(%g rrgé)zg &agp%?e?r]g'tvﬁ@;l \%g%ﬁ%? 1'(512%%0 rﬂﬂ ‘Fﬂk 1K D] {;}?1;8 9?(, ®aCl, 15 mM
imidasold] §1mM 2-mevcypetthyhel dulffiet, aned theit \Wh as0IrmM BseHCI (pH 8.0), 200 mM
ceIIquse acet ate, pol yethy|ene oxid Xant han m .
NaClC%pr‘B‘%EP dazglephm ?ré?ﬁﬁ%?‘?%/da%‘é’?@ﬂ %eprotﬂpdmgﬁml@&d with a 50
FasHe q9H' 8.0) ?661%}@%\1&@0 5pwﬂlaéial%&nwﬁlnhé&éﬁ@ethanol buffer. The
acet at e phthalate, hydroxypropyl met Ryl cell ul ose
purifipd tpnatk it was imubated yfor (TEX iploteaseotlgavage camthightxatut®€. After dialysis

N e T T N S B—

buffeld Ia%@éﬂn\dl kel SERHS stegim perfoRRed (fekfos }HB-@a%meeléd)TlTE&ﬂ protease. The

| owi ng i ngredient's: aspartane, acesu
unboxp@t Iagmrumas wicovéred and Qonqy‘nb@t@érahéi& wgknldoy Bdrﬁlltratlon on Superdex 75

colungle?éﬁogfgglﬁcagel) allnlaﬁrccfe):ﬁﬁl ¢ a(% \(/je Ig)l/lflﬁé t¥1 Crré/sh t; gslt I?'Yt]ratlon for PB2

polypBpttiteaghiens (zﬁﬂfn@taeldsfmﬂ nb 1483) is m%\hny lin BIIE IZAC fl‘hisa’ra‘gment (amino acids
mnt flavoring, Ien col, fumed silica
318 ta 483 - ennld)be gpaeen r@@é. s%"aF’é%“%l e grusifseof STl was evaluated by

SDS ?A%@' Al dodARESL ?t’afrﬁr\?é ﬁe Gn Ay, Il %10’2:1 VieRf §A2D! ?fé pure protein per

positori es, as a m xt
lnmxﬁahﬂynaamﬁu@lycerldes or cocoa butter is first nelted
and the active conponent is dispersed honbgeneously
therein, as by stirring. The nolten honpgeneous

‘@cﬁcx‘ty&aflﬁgﬁo@m}?ﬁaﬁcﬂh%?l’nvem ent sized nol ds,
o cool, and thereby to solidify. The

phar maceuti cal conpositi on of the present invention

For cSiafRifn gr?ziligggcgt?fnle%) igﬁgﬁe@%@dgﬁt YAl in 50 mM
Tris*IBON{pM 8.0 200 rmMUNSCRRGRS dlf}ﬁéth&Xt@lTHD'ET) snﬁmW@aP i(Sigfa) was used.
gl ucose to make the solution isotonic with blood. The

A robag(feastgsianbwag pssddo §¢r@@n é%@rygtalltzatmrycqutfoas aging the sitting drop vapor
dlfﬁlsé;‘ﬂ‘; %e%o%blb& ltn?xlc% r‘l'dO mtgini aélﬁ on Mth”@'feﬁséff Hiffe-lré}ﬁ precipitant

rmaceutrc npOSI Sul e for intranasa
solutiafl iy sthisavére ridanidieddm tWIoSdlstﬁtclt conditions) kst t@mitiens were manually

_best delivered in the form.of. a dr al er,
optimgaed st e NeRg drPB APROTAIGNIOR imehod el b Pp Piip, solution mixed
with ?H[la(yf }?’rre ?ﬁgﬁl éoﬁfon\’"‘]{hg Ee@@cﬁﬁlsoi‘zvel% SBthihéPhth a precipitant solution

di chl or odi Tl uor onet hane,
compt‘lsllngiﬂ bMfeitrio laondmﬂlialrﬂa 1.6Hl &hMbsatienrfafhator Betsh angstals were of space

srouE g R RS B SSh5 b BHAE SR P BRBLA% 3 mm A. Some
of thd Hﬁﬁle%?c?ﬁs‘éaﬁ%shlte@m b@fhyd&m&l@n with anedo&lonSef eitﬂ@és@ 2.4 A. Larger

3 ressurlzed contalner punmp, Sspray or
cryst setware zferlndniy eornusables in shalt thsh weres nefpsmgleosrystaly Ha the second

cryste{illﬁt Déﬁ gégﬁrp (g{lnde%l% eprecgﬁl\}%ﬁ tsglu\g\nﬁﬁgﬁ{nﬁggés 9“/*?@% (ﬂ]?{ M LiCl, 0.1

M ciRRnidd pl Sl(MbIO @@Vt TCEPGHCI. This condition gives thin plate-like crystals, of
undetermined space-group, with evidence of diffraction to at least 3.3 A resolution, but the

diffraction quality is much inferior and these crystals were not pursued.

Example 5: Preparation of seleno-methionine labeled protein.
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sorbitan trioleate. The pharmaceutical preparation is
preferably in unit dosage form In such formthe
WQe@pase@sd on i s subdivided into unit doses conPGI/AP29G8/008543
appropriate quantities of the active conponent. The
Seleny! %e%(thl%ﬁ rgtglﬁlr'@vg@grogﬁce% iﬂarﬁhﬁ'ﬂﬁgl Mﬂ@?lﬂfﬂ andestnl?@ed (Van Duyne,
ta Inin screte quantities of preparation
1993)8 Medhllpaekﬁbacbthlabéted proteiaphid Ines cryatatlizep pattinBy ilabeled protein was
s or u . t.he upit dos orm can
prodused,uting 50@8& { Selfaleﬁ@ﬁnorafle re% &g ?@*@Ffﬁﬂon&e, s ot 60 e/l of
1 h R RO IR BhE IVSNTRE BhriffdhYioR cdnldftffs| WerB 5K BCHati tei
5 em?rgﬁm lI'he q)%%nst Ity of acti vencorrlto)on%nt [ nsa unit osea Ve proten
(Exarpple parlﬁmtmspadnnmwpmtmdcopy shhwed that,o¥haréas the &dkyrseleno-methionated

protelgg'&a 1&’8’80%6%2]33?}@15%?%5@95 Fl?ttggb{}{l oq%%tﬁﬁ%?r%s ksg%tstugstituted the

pamait Qay¥dPro@fihidd Aitaviefagk Mol eldrividigtalof apFT8 G4/l D.e383% substituted)
enc of the active conponent.The conpounds
with @dmgylé

neakn being ofidnadaior roteimspacies With B iselaniaips.

adm nistered at an initial dosage of about 0.05 ng/kg

to about 20 ng/kg daily. A daily dose range of about
Exanldé Stlilckige etembiabfion’aniyeRgerhéntpr ef erred, with a daily

dose range of about 0.05 ng/kg to about 1 ng/kg being

most preferred. The dosages, however, may be varied

[ LERL
The <5ORRA0 JHEAR LIS HER SRI R o ath B ALETI bl (SAD) method
usingC parfially) Gseleabmethiopy latedd proeh easvidesttribod iof Exdrepler bp#artially seleno-
icular situation is

d f
methiGRy A0 PGS, RRUM AV i Bt Ty SIOBlecy R ha e N ve data s
collecgéocfs gt %?’% ﬁ&rohﬂ%ﬁa&eé smﬁﬂ c?}'%t r(ﬁz!—: Q§§< fhansg g% ?)O&ft §pgwrgroup C222,

e conpound ereatter, fhe dosa

and denCdiﬁleﬁﬁandox—ml b=94n% [EIROUSAUSH béarklne BMl4nahefESRE (Figure 4).
under circunstances is reached, For conveni ence

t he )
Partiallytsslengranqthionins dakelerhprogrin awtaéﬁeweme%wtﬁdmrs fii9.a 19 A resolution
o) f
for st cﬁre d%%ergxlrfr{ealtl gsa:hBQa%f"?éh 2O3r e ({)lgﬁ% o I L]%;;l-\?bst . alarger crystal for
structtlfbe r¢ﬂr&ﬁent Thw&trhctore ard sdvadebp thet $AD method using AUTOSHARP
understandl g._They. are not to be construe
(Vonihetg ¢t 2lg J0REY SOG eSelamivn e RORIHOB Were & %w?f}ases and the map were
11fer PBBOIX RlaR3! A&k %@n&tféta%al- tallographi
1mpro§é3”@tﬁ %gggﬁﬂﬁ)? F%ﬁgege%’B gdgne (fr(%near t) SEQ I @@s ographie
symnffry dmm@rfrwmehamlmummqsltwq@thoegloﬁ thumeed @ghtzlat there are actually

t /31975 de t al 198
five spléedfiCnelle Bt DR (SEeat (RS an) iRmer s R in an unusual
way. IFObF QRUCRd&red %lkédléﬁﬁveﬁ?g Bfachéyi dboboBOARE dehbtelli AD are arranged

site pairs for directional exonuclease Ill truncation,
with 4rfaldopaivt stenmetsy. Bl fidihcmolepele anediaten thecpaokingnaf the tetramers in the

crystaﬁfﬁ)ggalpﬂlcag %‘ﬁ@étﬁgnt B! sI Stlgi'leaH(:)%% %F&ge%fﬁ&&t about 51A2). After

Frectional trunca
transferring phases to the native data, ARP/WARP (Perrakis et al., 1999) was able to

automatically build most of the structure. Clear residual electron density was observed for the
m’GTP bound to each molecule. Refinement was performed with REFMAC (Murshudov, 1997)
using tight NCS restraints for the majority of each molecule and TLS parameters for each
molecule as a whole. The final R-factor (R-free) is 0.186 (0.235) with 293 water molecules.
According to MOLPROBITY (Lovell et al., 2003), the quality of the structure is excellent, as

indicated by this server output:
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plasmd library was generated fromthe 3" end
(Tarendeau et al., 2007), pooled and used as the
weuwsi@sE for a 5 deletion reaction. LineariBEHEP2008/008543
pl asm ds encoding inserts of 150 to 250 am no acids
wﬁf |soI ated from an agarose gel, religated and used
REM rgnsform E. coli BL21 Al containing the RIL

REMpJMG MOMOBPRUBIJENSTRUGTURP V@I IDATION eeni ng usi ng
idization of Al exa488 streptavidin (Invitrogen) to
REM@XM@, ng

0 MQEEROBEFE QIERRUESCHRES2007) . C ones were
REMAW%? %lEEnA"l‘b?JICﬂAW Rgnce §anaI and the first 36

teste or expression of purifia rotein by Ni +
REMARK it BAEhROTRMEBREphy . ThB |4%se24/?ﬂ80 nEARGEE 0-1%)

RevpRR o RERAERNTBHAY BLITERS' £l ofe DyA%n (FREE 20

REMARK 49SRAMACHANDBRAN EAYOKED 2.447.4%37777179§0%TAR@T 98.0%)
(aa 268-483), nt 829-1440 (aa 277-480), nt 841-1446

(aa 281-482), nt 868-1449 (aa 290-483), nt 883-1446

e %3005 A58 TP P R bEELd PARPERE s pomnen

anti-paydMe Béth Ghe@ tnibeisingtaale PANRDR, qiso Pecndrp7opidked onto a helical bundle
expressi on vector pETM 1 plasmd (EMBL) between_ Nco]

compaifig XHo 025 P8 ¢ad mﬁheNlBEthm 1011geé§<b‘?ll§§§ jod rﬁnéé& Being |afighgd roughly anti-

r d r
paral e TEERRERIA Alyet By AR lRlelnk P4 berd Haiepin, comprising
strandsH3 mdii‘bm&bMSEboappwch crdsd@rrwef tccthe ihehicadfside ofitheé mmlecule. Between
cap- bi ndi n ment . PB2 tide fragnents .
a2 and 38, aggorl ?ngfI rs30oplssiggale g OaggtsvkﬂﬁoéﬂéﬁwegsFé@fes 4 and 5).
In thé 'Ihtﬁlen&PlA PBQ'&\E ﬁx%n@ldaﬁ{ﬂrﬂ RORSET $ifst Sh 4958FdpR6Bici flatform formed

Exanpl e e general expression and purification
principalby dw&hedwcffrmcﬁh, mdEx stacked 3gaingt thesibpsa) rmndt Pim404 (from the C-

o R f e BP0, SR8 Dkl il o e e

Thes 86 4fomaticeresans &elpapl 6f arcnaRuble chiskd TR ﬁhdil?la'lamnes including
to a i 7GITP sepharose columm, indicati ng .cap-hindin

also Bhet329; Phe- 3$:Q)pndg Rles 36 Smithe sglvgnt,fgde(gf the bg dnt%ndwwh is completed
o 48 SR of SN AT S RO s k.

key abiditﬂielﬁ_%ue ,é’s‘ Ghr—36\awhldhghydrdgenﬂmhﬂ£to theN lnand N@ poSitiohé of the guanine
Tris' k pH 8.0 200 MM nM DTT,. t he prot, .

and Lygrd6ds aksganm? i tees SRERTIHCORTEHOR HE couipismistipn ayith OB (Figures 6,

7, and EW Y@y ﬁ&ﬁﬁ gggteﬁﬁa{h&%eﬂe /8 RS 1Eé%tloﬁ§;‘5v'1tﬁ§klther ribose

ecourseo see rlmsntS|t was noted that a
hydroagrhl”lrlertnahgpphdtans bentf roagdréewards thedbast sBhebalphia-plisphate interacts with

His-432 and Asn-429 and the gamma-phosphate interacts with basic residues His-357, Lys-339
and Arg-355.

Example 7: Mutational analysis of the cap-binding site

To verify that the structurally observed protein-ligand interactions are important for in vifro cap-
binding, we made alanine mutations of seven m’GTP-contacting residues (F323, F325, E361,
F363, F404, H357, K376) using the QuickChange site directed mutagnesis kit (Stratagene).
These single point mutants were expected to show reduced cap-binding activity, which was

assessed by their ability to bind to m’GTP-Sepharose resin at 4°C (Table 4, Figure 12). The
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and this was identified by N-term nal sequencing and
mass- spectroscopy to be residues 318-483 and

wo ovhedsdre this fragnment was proteol ytical | yper/ap10e8/008543
The correspondi ng pol ynucl eoti de fragnment (nt

52-1449) | on i
sl il S50 RB0G) WIESARFEN o AR SBRIAD Ml a3 cxprssa
poorl whd fwigkatdve RoRdilily ﬁh &5 rdofls prestimably adusf tor midoldingFand olak not further
cells usi ng chem cal transformatl on. The prﬁztel

pursugg.gYlataatsdH 3748 EX0d P, KS7p 4 andg[ e Acodsessrd weikin solubfe form but failed
to bixlﬁdr?‘i ﬁ’%ﬁ?ﬂquhﬁéﬁnaﬁﬁw n@( teBhdiflodd WiRkré FNAKSd weak binding

lon a
activitys Opigorey | 2)b-Sulprisired] .c mapyt &ﬁ@SAd ehouigR Ti§gorlyt éxepressed, sbound the resin

nearlyv.:%[, %ql?lz%v Sthg weeg\ﬁe §B ,\[gel D Salgfcivi U]cxsf strong?y temperature-
depedﬁ%ﬁtcgﬁb%ar gg%qlla)sm duB Qi @vqs al%trﬁﬁdecﬁtm Ebrfs%é&'v@iﬂl the expected

l'ysate was directly | oaded on a ni ckel
impraved istaicking ovttutim bagh ¢hiamutant slephair gwevetlrephar@ed m'GTP binding. Results

aIt are, th Ni 2+ ions). The N sepharose

are s @gﬁlﬂ e&tag&g?&g% washed with a 50 mM Tris HJ (pH

8.0), 1 MNad, 15 nMinmi dazole, 5 nM

2- mer capt oet hanol buffer, and then with a 50 nM
Example & i@uanitative. anplysmoof eap-tending sifinity psing-psfge Plasmgn resonance

2- mer buffer. The protein was then el uted

with g&%%)‘ﬁ%}lg@[gls HC (pH 8.0), 200 MM NaCl, 0.5 M

I m dazole, 5 nmM 2-nercapt oet hanol buffer. The purified

protein was incubated for T gt ease I eav ]
To p@y&erﬂ gore Quantigtiveagqrapari§py | & H’&H}gn € various mutants we

perfo%ﬁéds shifhcel @ﬁhﬁlog) resg%ﬁlcwswﬁg me&s@réﬁédt@vﬂﬁ?— q}n?nob!i_’hs‘é'iyI cap-binding

mercapt o anol cond nickel affinit
domait end wl§TiReas trenedlito SRRaualysi swasag:rfoatbedi od arBiacore T100 machine

equlpgscﬂ ﬁl]ts &MST%%acbjrn oung%‘;)lr O f(?%l? gﬁpsaF §f1§)d|3ﬁ &ﬂ -type and mutant PB2

cap-b PRial SRt MlufedErd S8l LFA‘;@L &h 10" mNvOesdibe bRy SH 6.0 and
purity. The result of gel tration for PB2

immaobdizzdeptd dethé r a@mecm (sarfacm asings steadard 4@mjnercpuplipgn chemistry.

ACth&l%SFiga%IVAEegThI u?i% é@%g&eﬁfl&n«? ?T\%%—Zolg %Fﬁ?gal(lﬁtlons of m'GTP,

m’Gppp6 &OGEP tangifig ﬁ‘bﬁi uatzade v@ﬂ&rﬁ’é&ﬁ oved tioimmesbilieed PB2 proteins

staining (see FIG pi cal_vyi el 120
and rg@re@% swifasen apafloy faé(? 06130 iy B&Pﬂ@a%@fﬂé ggrmNLHepeS pH 7.4
conta/'hln Frmtl@aldl' aﬁﬁtl QfT’IPEi% égtdthg%ﬁg&s of Eemperature upon binding, the
cr zation tria protein solution of
experimagsrmare paGorhdsl atS 11]5 25 axgj/ 3°Ci Alb&cquived rsewokmme p¥ére processed
wsingfasbls ESTEHAE Al s SR Stor g ogpany a8 CfEgined by steady
state hfird§’ &aluatiéR »Gﬁl"l/ﬁ{eahia'cél%tTmD E0AdatidOSSftWarleNThédReare referred to as
sitting drop vapor diffusion nmethod, by m xing 100 m
appaoefnt pdissasiationaionstants agithd s@fa‘pemhempstlm zmdemg}q:pular orientation associated

it BSEHRAR i b Gt R IFE 5 R e g o

reporf@At byt dofnsared ViaFigbilian Betd@enl rexperviapits wiitl diffdromt immobilizations of

method with 1 m of 1L;roteln solution m xed
proteins was < 25% (data not shown). Results for the apparent equilibrium disassociation

constant Kp obtained at 25°C (Table 1) show a trend consistent with the m’GTP-Sepharose
binding results, with the highest affinity being for the H357W mutant (Kp = 24 = 3 uM) followed
by the wild-type (Kp = 177 + 34 uM), and the E361A and K376A mutants having the lowest
affinity (Kp>1500 pM).
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with 1 ml of precipitant solution. The best crystals
were obtained with a precipitant solution conprising
wWQO29IMkeB3Iric acid pH 4.6, 1.6-1.8 M sodi um f oPGEER2008/008543
These crystals were of space group C222i, with unit
cell dimensions a =9.2nm b =9.4nm c¢c =22.0 nm
0.3 nmA Sone of the smaller crystals resulted in
X-ray diffraction with a resolution of at least 2.4 A
Larger crystals were found to be unusable in that they
were not single crystals. In the second
crystallization condition found, the precipitant
sol ution conprises, 7% PEG000, 1 MLid, 0.1 Mcitric
acid pH 5.0, 10 M TCEP HO . This condition gives thin
plate-like crystals, of undeterm ned space-group, wWth
evidence of diffraction to at |least 3.3 A resolution,

TablethA%EEelﬁ'ef Lﬁﬂﬁw&smﬁo&ﬂcdnm qk ) R SihteRctidR bebh@Hem G TP and
crystals were not pursued. g Preparation_ of

anpl e
dlffersm poirs -kt ofithed’ B 2atspt kindipg dpmnam Gegravieedrist SRR AL EE -

protein was produced in mnimum M@ nedi um as descri bed

(Van Duyne, 1993). t&in Ul T K, ¢@MgNo-|met hi onat ed
protein did not cry %—H | abel ed protein
was produced using PUMHEYPEL LeE Sondt hi oni ne and 5
nmg/ L of et hi oni ne, H3R{Wad ot & 03rrg/1 of

sel enonet hi oni ne. 234 on, 285%i45, 4nd purification
conditions were as [R&25Mt i ve41y§r19t9@| n |( Exanpl e 3).

El ectrospray nass- s|H257Ascop83ishaihed |t hat, wher eas
the fully sel eno- netR40aMmt ed @7AtLild0Nad a MV of 19654
Dal t ons, correspondiggp£p 11/3isgret hi dni nes bei ng
substituted, the paig3azéAy | abedged prgtein had an

aver age nol ecul ar /11, i.e., 85%
substituted) with i ndi vi dual peaks bel ng obtai ned for

r ot i es n .
Take {‘?gfg[e&rég d’@?‘é? gﬂ’n éﬁ%%r&ﬁoa@mp%c@(gf tlhﬁscet contact residues to
m’GTRDy IRk EPBY NRehalh tzia Vi6. didafioaaMesselemgt theadipimleotide cap analogue,
dlffyractlon (SAD) nethod using partially

m’GrppGeaed GaPHiedipg ta e wilklober sapibindingdomsir areshewg i Table 2.

5. Partially sel enonethionylated protein actually gave

rise to larger single crystals than wild-type. Native
Tabldmt@pmn e@lilibgliradigbceidtidn ébrfsaﬁﬁsl (Kb) €or interaatismhbtween wild-type cap-
bmduég] gg%lg]lq éﬁi}l’ﬁi ,zég éi?é@grgmg@%gan gso aetg C%bgi%%tzgg"c compared to

N ker

valueBAICO N 8, 1AREUERTE PR broslb by Yap anslogues (Hoo
etal.@8@®ured on 1D29 at 2.9 A resolution for structure

determination and later at 2.3 A resolution on

| D14- EH1 on a | arg@lre\&r yst aI for structlgsg refinenent.

The structure wasg f t K (P het(amd usi ng

AUTCSHARP ( Vonr he%,%?gg@ 29@@)9 50/ 5 sel eni um at om
positions were fq( HaSEs ne[ma re i nproved
wi t h RESOLVE (Ter‘ﬂ.1 Hgef Lﬁg"'. Pk nghive f 4-fold

non-crystall ogr ar-lﬁl’;s-ymt-p Red Qru t he

sel enium positions, although it tur ned out that there

are actually
To investigate the téemperature dependence of binding between the cap-binding domain and
m’GTP we made SPR measurements of Kp on wild-type and selected mutant domains at various
temperatures up to 37°C (Table 3). The cap-binding affinity of all proteins tested decreased
significantly with increasing temperature. However, whereas the apparent Kp of the wild-type

increased by a factor of 2.7 between 5 and 37°C, that of the F325A mutant increased by more
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five nolecules in the asymmetric unit (solvent content
559 . These are arranged in an unusual way. Four
wawlovoevser ed nol ecul es (average B-factor abouRCBOPRYS/008543
denoted A-D are arranged with 4-fold point symetry.
t .
than 2T inds, MkelPrCRIE BEHIRN G5 SOIRRABE MIRARR odsiy of e F325A mutant
is irrperdiblgl loyt dft&ondmbaubr( av@ﬁ&@e(d&-af actt shioval)p presbmABly. due to thermal

Af ter ansferrln hases t e native data, .ARP/ wAR
denatlfrp‘g?q aﬂ‘@ @fnpgratur 1v%st%g§9rp](getgogllgp% r?atc?%séﬁt?ri} ratlonale for the

obser@é(.’lI ndr ABHhal Q:fagtbli}ﬁhﬁé ARG &F thEFSPIA hRfAd Ueloe) l%iﬁ i?the domain and
density was observed for "the nVGIP bound to each
the trimir emdl the fiRefiomad imppairment qfahd B3 20t mntani peligRietaSe at 37°C (cf. Example
10 (Murshudov, 1997) using tight NCS restraints for the
)- maj ority of each nolecule and TLS paraneters for each

Table@3 h%ﬁl‘;bbl%tlﬁré d@p&ﬁ@h& of [d1ssotiafiah chhstaed p) {6 fnk@&dtionSbetween m’GTP
6 (0.235) with 293 water nolecules. According to

and dmmnTmll@m@ﬂthe eap-hindingxpm®in. t he quality of the

structure IS excellent as |nd|cated by this server

3. 4% 245“/@)8 ( RPRAN 170 + 44

QUTLI ERS°C 0. (o 138086 ( TAF?@E#'?’O 2031 RERBRK 281 +42  223£55

RAVACHRSORAN HAVIGREID34 97.2404 377/ 7285 £ #ARGES398.430) 41999

The ca2sOndi g 2684H of 43P 6has 884aotiact!123 £ 130 3787 £ 1700

welT-ordered mxed a-b 1old Wwth a prom nent

anti-parallel beta-sheet conprising strands bl , b2,

b5 b6 and b7 packed onto a helical bundle conprising

, a2, a3 and a4, with the |ongest helices al and a3

__pkﬂa g:aa’rblgdmgi a¢tuugmfwladat>1pp and mugdnt ptlymecasa gemplexas

bet ween b2 and b5 is extended into a | ong beta

hai rpi n, conprising strands b3 and b4 and 348-1 oop,

To inVd3tigdte EHeOR TS ANV thé Gap-bmdhig sht@&br the olegicalnRtivity of influenza RNPs
nmol ecul e. Between a2 and a3, %oorl or dered | oop

we inffadycgd dhe same watipns defg, fu ld@@ﬂp B3 2 Héﬂﬁ@}Z@M I‘FP@%(%7§ and tested
the ac%lﬁl?fy %{@e I‘stglt%‘ﬁe‘gh%‘am g%re% or A gdmé '3 the mutations

altere¢h thenaxicpmhulayioh o f PB2- 8Réh é)fpremed) in the monmxsomhk o lyagaasesdtomplex, nor
the ribose Phe-404 (from the Cermn nal hel i x
changg the %B?%tys‘tf}g}e gaa.tweéﬂt PRIyRSEASS corBp X?ﬁeﬁT@falér“ are
exactly parallel to the base. These two aromatic
residues are part of a remarkable cluster of five .
For cpprbindirgg afiitrimsri¢ rpollyraénase, MEK29%HE c8lks weph @o38@steatgd with plasmids

PCMETIERRHIRE teoRBT QB by Kol S PERH Fposdiih et BE ifdsgpe subunic or

mutarf® tthfE'b_tl“_ h@dfp@ﬂdm drB&inB ke PASVIbAMBEbH/the isfRieieslvirls RNiASpolymerase
rol e e
and cell extracts were prepared 24 h post-transfection. The extracts were prepared in a buffer

containing 50 mM Tris-HCI, 100 mM NaCl, 5 mM EDTA, 1 mM DTT, 0.2% NP40, protein
inhibitors (Roche, Complete cocktail) at pH 7.5 and -incubated with m’GTP-Sepharose (GE

Healthcare) for 3 h at 4°C. After washing with 100 volumes of the same buffer, the protein
retained was eluted with the same buffer containing | mM m’GTP and was analysed by Western
blot using PA-specific antibodies (Figure 13). Under these conditions wild-type polymerase was

not retained on a control Sepharose resin. Mutant H357W behaved as wild-type, whereas all
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key acidic residue is G u-361 which hydrogen bonds to
the NI and N2 positions of the guanine and Lys-376 is
W@ L®9/04698D| ved i n base specific recognition viBCERP2008/008543
interaction with O 6 (Figures 6, 7, and 10). Unusually
f - bi ndi [ t prect .o
other; flftaiER; PAIER D RIGAE ent ERLA BEE 49 PRIE mimoring the results the
resultt bbiained ftvathe isotatdibddmaiaund t owar ds t he base. The
al pha- phosphate interacts with H s-432 and Asn-429 and
t he ganma- phosphate interacts with basic residues
ExanAS 1 et Se i ety SRR pg U Rkt combinant mint
RNPsstructural ly observed protein-ligand interactions are
important for in vitro capbinding, we made al ani ne
mut ati ons of seven nVGIP-contacting residues (F323,
The rEpicatiofr #ehvity 3 3he G pé"%5¥nut5§7;§)lyrﬁéﬂa§& WhEtested by measuring the
i ckChange site directed nutagnesis kit (Stratagene).
accunTiatien of RyPe irporasombinanhsystene freviex (fadegact ab, %Qﬁ)@v\g/!artm-Bemto etal,

2001 S50 B DL RSEILH o VLS IRSERRSEOF D By screvr.

pCMV{PBRHE, $CMVBAL pCARAYNP Bag pidoose 288 sthgpaicaltiuedplessphate precipitation
described in Exanple 3 for wild-type PB2. Mutant F363A
protoeglp rAis 36 oh pRASE-Irpnsiprion; textmesyy weleuBraprtey pd RNEywere purified by

F . | | t e
oA O IOk B 1) Wesr i
was carrjaxlass esinghiibodiesspecibic dof R anb NP. Progess RNPsowerd cictracted, purified
and %%Eaﬁgg&@g ﬁcﬁgq%%e&%ﬁgg&t?@&%d%gﬂgﬁ At ’d_ie‘“sf1 KBRutations did not

alter ﬁ%ﬁﬁiﬁl}f@ﬂe%eplm&i@macﬁzﬁgfs@ﬁ the W%ﬂi@ﬁé 1% 24Prad%s £ Only mutations
ound the resin nearly as well as the wld-type.

F325Ahod/ K3TaA reducsdpattiably'the apsuimplatipniof R&NRsongl y
t enper at ur edependent (Table 3). A H357Wsubstitution
was al so made and consistent with the expected

The tiaRBErPHRE a2tidgk ohpumfiddwild&ypasemutant RNR3t v testodan Ritro using either
showed enhanced n7GIP bi nding. Results are shown i

ApG pr §eglebin mBNA Fnplimes, tERyepl @psind@:gfaﬁwtoatqapéiependgnt transcription,
respe&%?%o% i%iﬁfi‘ﬁaﬁ’};%ﬁ}% '@,f gﬂlpﬁl'l .Ldﬁ']oﬂﬁisn& ﬁu{ﬂeﬁcﬁ[\l%,a%@&ermined by
Fesonance neasurenent's 1o provide a nore quantitative

West&a @ wéd indibatel én RO ndirei@tiah mirtukes htdiniag $armMuBris-HCI (pH 8.0), 2
nmut ants we performed surface plasnon resonance

SPR
mM Mg&ud 80remvIsK G, thmMrdishiothreital, @ apnM W@TMPM‘QTP, 10 uM a-

P. as.the anal yte. SPR anal ys s.performed o s
PGP bt ECHER) LG HENS! SaPTaEd B | 1Y/ EHA" DERED PR L RNase inhibitor
L aGr 3 { |¢d: 0 :
0016 R ot SRR A i R
was TiGAsmre¢ipitated ehdtrecovetédoby fHtratidnimbidadt-béat dppataes. Incorporation was

sensor. surface .usin t andard 1 ne-couplin . .
quantilfeg itk A phosehoppRee Mesk nyien KNP S Bre dhTty aftouherupriagd with ApG
(FiguftS 15 &fn@r BAME -4) TWRIARIE 198972 landi F404A0RY ©f RNIPSTRAnscriptionally more
efficient than wild-type and only mutant F325A showed a strong deficiency.

In contrast, B-globin mRNA dependent transcription was severely affected for most of the
mutants, except mutations H357W and H357A that were fully and partially active, respectively
(Figure 16 and Table 4). The ratio of B-globin versus ApG-primed transcription activity (Figure
17 and Table 4) shows that all mutants except H357W were strongly affected in their ability to

use B-globin mRNA as primer for transcription.
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Figur% Z

n7GppG and GIP ranging fromO0.47-1 mM were injected
over the immobilized PB2 proteins and reference

wembaem83 at a flowrate of 30 nL/nmn.
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nd: not determined
Example 11: Cap-dependent transcription requires integrity of the 424-loop

We were intrigued by the conspicuously exposed 420-loop (Figures 5 and 6), whose sequence is
relatively well conserved between influenza A and B (Figure 9). To investigate the possible
function of this loop, we shortened it by replacing residues Val421-GIn426 by three glycines
(mutant AVQ). The isolated cap-binding domain bearing this mutation behaved as wild-type
with respect to m’GTP-Sepharose binding activity (Figure 12) and apparent Kp (data not shown).
In the context of the trimeric polymerase and recombinant RNPs, this mutant retained the ability
to bind to cap-analogue resins, albeit to a reduced extent, and yielded wild-type levels of

replication and ApG primed transcription activity (Figures 14 and 15). In contrast, the mutant
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val ues for 1C50 nmeasured by inhibition of capped RNA
cross-linking by cap anal ogues (Hooker et al. 2003) To

WO pwestdoght e t he tenperature dependence of bi NRICTIEP2008/008543
bet ween t he cap-bi ndi ng domai n and n7GIP we nade SPR

ne r ement ] d- . : tan
s SRR RO £ Pa b OGRS 18017, bl o)
The AVE© aawarhithad Ny defetiive ty cap-dapdndpiitotransosipties bed not cap-binding. We

decreased significantly wih increa?ing t enper at ur.e. :
speculgieiihabthis lppp mayplashan éﬁﬁmﬁplemr%&u atig the pivity ﬁi the PB1 subunit.

i ncreased by a factor of 2.7 between 5 and 37C, that

of the F325A mutant increased by norethan 20 tines.

Moreover, unlike the wild-type domain, the binding

activity of the F325A nmutant is irreversibly | ost

after incubation at 37C (data not shown), presunmably

due to thermal denaturation. This tenperature

sensitivity therefore provides a consistent rationale

for the observed near normal cap-binding activity of

the F325A mutant at 4C, both in the domain and the

trimer, and the functional inpairnment of the F325A

mut ant pol ynerase at 37C (cf. Exanple 10). Table 3:

Tenper at ure dependence of dissociation constants (KD)

for interaction between nVGIP and different point

nmut ants of the cap-binding domain. KO (m\M Tenperature

Wl d-type H357W F323A H357A F325A 5C 100 20 12 2 168

29 394 26 170 44 15C 133 26 16 3 215 38 551 42

223 55 250C 177 34 24 3 285 45 831 44 419 99 37C

268 45 45 6 884 140 1123 130 3787 1700 Exanple 9:

Cap-binding activity of wld-type and nutant

pol ymer ase conpl exes To investigate the rel evance of

the cap-binding site for the biological activity of

i nfluenza RNPs we introduced the sane nutations into

full-length PB2 of influenza A/Victorial/3/75 and

tested the activity of the resultant trinmeric

pol ynerase or reconbi nant RNPs. None of the nutations

altered the accunul ati on of PB2 when expressed in the

context of the polynmerase conpl ex, nor changed the

capacity of PB2 to formtrineric polynerase conpl exes

(Table 4). For cap-binding of trineric polynerase,

HEK293T cells were co-transfected with plasm ds

pCWPBI encoding the PBl subunit, pCWPB2Hi s encodi ng

the PB2 wi |l d-type subunit or nutants thereof, and

pCWPA encodi ng the PA subunit of the influenza virus

RNA pol yner ase
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and cell extracts were prepared 24 h
post-transfection. The extracts were prepared in a
WO efope4698dNt ai ni ng 50 nM Tris-HC , 100 nM NaCl PCGEP08/008543
EDTA, 1 nmM DTT, O0.2% NP40, protein inhibitors (Roche,
Conpl ete cocktall) a ubated with
n7 GTP- Sephar ose ( CGE Heal ]{P(gCrE?%fITEES h at 4C. After
washing with 100 volunmes of the same buffer, the
protein retained was eluted with the sane buf f e

Area, ot & {2994k TRDnSEEPra Rd infienzh wrysse%lywr%&w[% losplization of
tiho Figure 13). Under these
Swuﬁ?&d&%ﬁﬁgﬂ\%‘qgg’%ym gl g%ee?lajse was not retained on a
contr ol Sepharose resin. Mitant H357W behaved as

d-ty Iother mut at.i on bqgl i.shed .
Balbeg hahelt b bS5 darspriitves it ModaauRsbots i Siofrmytsrpfided Drug
DCSI%:,SRE‘LI%WE he G&ﬁﬁutﬁﬁorﬁpm‘eﬂﬁ(i!ryf Woll Beki ¥ laprsivigPaRd D. B. Boyd,
ample 10 : ['ication and franscrlptlon activities
Eds., 81CRv Neiv iYppls p@nw-ﬁﬁ@ant reconmbi nant m ni- RNPs The
replication activity of the wild-type or nutant
pol ynmerases was tested by neasuring the accunul ati on
artlélf RNRS et ial.2 (19899 "BCAMBABY At Brogrdin Mb VRacil{titce@ Stucture-Derived
, 2000; Martin-Benito et al. 2001) . For RNP
DeSI%QBr@plogmallﬁnACWMW@@ﬂ”l snvMpkecelér tRe&ﬁglﬁléletle'& fhemical and

sl P A AR PP, PR o,

protocol. At 24 h post-transf ectlon extracts were

prepared and Rl wer e urlf chr omat ogr a over
mera R, S Pt B KL SE ) P SRR o
2004). Western-blotting vvas carr| ed out using
anti bodi es specific for PA and NP. Progeny RNPs wer e
Blundetl, Tatt ent] Jghmsor,iledN.a(l@76h EProteiodinysthbegraphyipAcadendd Press, New
using anti-PA and anti-NP anti bodi es. Mst nutations
Yorkgi g not alter substantially the replication activity
of the RNPs (Figure 14 and Table 4). Only nutations
F325A and K376A reduced partially the accunul ati on of

BohnRitbs., (1A%t FEhesGomputeroProgeam LD 4fNpw MethedifoitheiDe Ygwo Design
ofEngyrg?ngquE NPSC(W%% ARSMES. E's Vé&)go?f"% ng either ApG or

I mer's, cap-i ndependent or
cap- dependent transcrlptlon respectlvely For in

. vitro RNA synthesi. equal amqunts rified RNPs
Ciangis Co it el (A89P Doy DUBECBHP BIYRUOR (of e bl Vimgofymerase via

empl RN N by oﬁﬁfﬁf’%’ b PNl ot hr i ol , 6.5 md
ea_ch AT|P, C{P, an% UTE*,“ %.8 I’ﬂ(\:/l a- D32P Sl'rF;l (Of 5h ]
Cohegy Mo e sl 980H v EFrR Miieing ottt and MBOR fopo Medicina

ChenflBty™, ) QviBd Tteth. F\pp, 83890 m n at 3Q0C. The
synt hesi zed RNA was TCA- preci pi tated and recovered by

filtration in a dot-blot apparatus. Incorporation was

Dren&;?{gl‘]%r%im?@ %tt I?ro?eu&gg %9 I%pfsha@%%ﬁ#?y}’%&&gy g}?{i]rligeﬁu%%anced Texts in

Chemistry, New York (1999)
Eisen, M. B. et al., (1994), “HOOK: A Program for Finding Novel Molecular Architectures

that Satisfy the Chemical and Steric Requirements of a Macromolecule Binding Site”,

Proteins: Struct., Funct., Genet., 19, pp. 199-221
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(Figure 15 and Table 4): Mitations H357A and F404A | ed
to RNPs transcriptionally nore efficient than

woRidoteppe and only nutant F325A showed a st r oPGI/EP2008/008543
deficiency. In contrast, b-globin nRNA dependent

Enks%pu ?arhrstféstl At '@Bdsa%nfsigxtﬁ)gﬁéy L@% %u%ﬂﬁ?l% Ofcid :]a%lymerase by

ribav1ﬁ*1ln|thyh(i%pﬁatéa&ﬁmﬁich)‘b @Cg*ehtse:hemmgul,vmiy%-%gur e 16
and Table 4). The ratio of b-globin versus ApG prined
transcription activity (Figure 17 and Table 4) shows
ts n f
Fechibid el GO T O T o U P20 in o S haa A RNA
polynidarase e crptuabfm,éh;b bindingnk Biél. Chemn27&tppo ﬁ93 81e203P8ed t o
reduce cap-binding activity abolished interaction wth
n7GTP- Sephar ose, both as protein domai ns and as nut ant
Furut® OV YeTel. 3@@0% ARleEReR sk Eﬁﬂti%n‘bf TET R thfRBAzaldus”, TAimicrob.
except i on 325A, was poorly expressed in the domai n
Agentsdihea)ottheatné%m%é@%affect ed in nost of the
functional assays at the polynerase or RNP | evel at
37C (Table 4). However it retained reasonable
Ghan@rﬂp Al ndli ap, ao07)i t Peptidédmedbatalriatertezena®dwith) influenza A virus
ggesting a 033|ble tenperature sensitive phenotype.
POlymFa%ﬂee J4V1194m$r§ 0l7¥¥heni cal and bi ol ogi cal
activity of PBZ cap bi nding site nmutants nd: not
determ ned Exanpl e 11: Cap-dependent transcription
Glllet[ Ve 415 $1993) € SPRIQUDS A tPhegrdiddfot Bapctine Geateeationt’s J. oatp. Aid. Mol.
y the consplcuously exposed 420-1oop (Figures 5 and
Des. @)PP WRéde3sequence is relatively well conserved
bet ween i nfluenza A and B (Figure 9). To investigate
the possible function of this [ oop, we shortened it by
Goodmep) beBng al g Eidey €989 “Aootin@nrend AGibyan'h Tbe Phayudcolegical Basis of
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n7GI'P- Sephar ose bi nd| ng activity (Figure 12) and
arent KD (data not shown In the context of the

ap

GoodsetdO mr§.cet bl &Wéxs“é\qma@ ingapfk SwbgtrgtesttpiRyoteinsdp Simulated
tal h ng 10.§appsnal ogue resins,

Anneal gelrgs %trﬁg oid é%&é Lo e .: g, a{;f?dlgf‘ﬁp?

oare ded w I d-type
Ievels of repllcation and ApG prined transcription

activit res 14 and 15), | n contrast,
Guldwa(«%t,t(«ﬁ‘?& %@ﬂévafeof%étmstum -Basnddprug Lsstasn déH’tr Opin. Struct. Biol.,

4. pp.lFB0EGription in vitro (Figures 16, 17, and Tabl e 4).
» PP 17[172"%% mut ant thus is defective in cap-dependent

transcription but not cap bi ndi ng. W specul ate that
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127-134.Cainms 1. A soluble polypeptide fragnent,
wherei n said pol ypeptide fragnment js (i erived f.rom
Lt Aeoluble prlpeptide fipemenia vsran a@ﬁtpohrmptbaﬂ ’@?ﬂé?%{%és (] 8&ved from
i [ ' B4yl PBARARASak fthereof and (i
e A PR A BRI RN A R P e nd 1)
capabjrodfilieging tbea RN&goanar anbloglthéreofl, wherein sai d
pol ypeptide fragnent is purified to an extent to be
suitable for crystallization. 3. The pol ypeptide
2. f1ge fde QB 3f Olaing 1, WHEeRI $hid PElybéttide ot IsYsurified to
EEShelecythy bt o6 Bid BRbaids ol i

RNAdepén ol ynerase subunit i's from an
an extent todesaitahle Byr coystadlizdtions or vari ant thereof. 4. The
pol ypepti de fragnent of any of clains 1 to 3, wherein
(i) the Ntermnus is identical to or corresponds to
3. aTh® GohfiePtithd Ftdghient 220cl@imdhilgben, anigeréinethe- Irflughmil sirus RNA-
is identical to or corresponds to am no acid posjtjion
I

depengent BNA polsmesse sHbumihiPRg 1 diem s abiaga dr, bgor C virus or variant

thereoqu:cordi ng to SEQID NGO 1, (ii) the NNtermnus is
I'dentical to or corresponds to amno acid position 222
or higher and the Ctermnus is identical to or

corresponds, to ami no_ aci osition 511 or |ower of the
4. aﬁhﬁ_ﬁ@é{ﬁ?ﬂi@é@&gﬁeboﬁﬁnyrﬁgfi)%@égﬁagn\_j%?rSmsEQ ID NO 2,
ggil)(' | ke MOBARInGs i Riehkitd 181 dtUSorie3pdride b dn@ho ta@icpf)oscijtion 220 or

responds to amino acid position 227 or higher and
t hegher tmd thierCreermsmisde identied! to or correspondsstocumiso aoid pesition 510 or

i d ition 52 | t h i i
oot g it agd shusadr phr RS te D SERH NS for oor
Weiich  ERt RL@rmhings aidentiYaltte @ScRfesdrls b tdmiad aSNAp6sition 222 or

or ‘anal og thereof. 5. The pol ypeptide fragnment of .
c higher and the<G-earminysiisl idsoligal dpor gerrgspapdeeiaranipe agid position 511 or

corresponds t ' ' Hr

¢ RRVERRR i B0 ROLAR. B P2 AEEHENAGR, SR RO 218 |

N@ii)4 thefedn dedNviaimhians s ideatiedfto oneorbspoatsita ami® acid position
abilit¥to associ ate wt RNAcaE or a

t ReY ephigher and @Grﬁﬂeé&“%’égﬁ? csfifR) 19 A CHERPRRs P @grino acid position
f 1539 T8 Wwefof t¥VanRho GLidisBuchcd 8 PBEAEL0AiIRRUS SEQ ID NO: 3

and variants thereof, which retain the ability to associate with an RNA cap or analog thereof.

5. The polypeptide fragment of claim 4, wherein said polypeptide fragment has or
corresponds to an amino acid sequence selected from the group of amino acid sequences
according to SEQ ID NO: 4 to 13 and variants thereof, which retain the ability to associate

with an RNA cap or analog thereof.

6. A complex comprising the polypeptide fragment of any of claims 1 to 5 and a RNA

cap or analog thereof.
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cap or analog thereof.7. The conplex of claim®6,
wherein the cap analog is selected fromthe group
w@oamshsdshg of nmvG nvGWP, nV7GTP, nVQppG n7 GEPER3008/008543

NV GpppA, m7GpppAm m7GDDDC nvGppCm nvGppU, and
mf%pep arﬁ% %Q{H%ie% tl"Pe a la% mg% sé’i’ggté@ fr%msﬁl %roup consisting

consi's am no
of mécequénmp am’cmm rhg7Gpp;fEEQd7Dpf>iQBml]m-é(ﬁpbml nh76pppAm, m’GpppC,
o anal og,i s nyGIP, aViLg%the structure defined by the
GP§P?I§’CPUQBPE%&Q§1|‘H£’I§§3 shown in Figure 18. 9. The
conpl ex of claim8, wherein said conplex has a
crystalline formw th space group C222i and unit cell
8. dThepsmples offclaim=6, vt@reimsaill polypeptideniragment 22ngstsof an amino acid

0.3 nm,.10. of , cl. ins 8 .and 9; erei.n the
Sequee?eygecgiid"aﬁ i SEQ BT [P Said o el e 18T bl i structure
defindd &h@lé strﬁ’é’tﬁfe@fo@?&r}{a’c@s & sho@h iNFEARS 18.11. An isol ated

pol’ynucl eoti de coding for an isol ated pol ypepti de of

any of clainms 1 to 5. 12. A reconbi nant vector

0. SAMPRBURE AR Pt RABLTEART RS} PR Sl BT gooce srou
C222 Pl dicd B imdfsios ¢fl aat 912 Inkn, 45 = 9l rin § € QR0 i (i omaﬁﬁpr

of claim12. 14. A nethod for identifying conmpounds
whi ch associate with all or part of the RNA cap

10. ggﬁg %@%Pilgg %lf%ialﬁg 8Pe§i% §) l{epeefn %en%kagl Jﬂ?f?&% %(qf%?tdp Btesolution of

vari ant, I SI ng e step

3.0 Ao hiphet] préfagbly Z:@dmit}ﬁghemdel of said bi ndi ng pocket
defined by the structure coordi nates of the conplex of
claim8 as shovvn in Figure 18; (b) selecting a

11. pﬁnglé@a H&l@&l&%ﬁﬁl‘éﬁgr By 1s§laf93tﬂ6%e§§3@§ft£§l JtTcPdiins 1 to 5.

group c nSisting of 1) assenbli’ng nol ecular
fragnents into said conpound (||) selecting a
c ou roma e de
12, BB yar Gklr §mrsithrae Lot Ay AR B St ol 1
conput ati onal means to performa fitting program
operation between conputer nodels of the said cq nd
13.  aAdrecombinantchast el egmpoisiogtsaidniselatedr palynystestire of & im T1 or said

reco eﬂgn%¥g%g (&ﬁgkﬁﬁnfiguration of the said conpound in

ng poc and(d) evaluating the results of
said fitting operation to quantify the association

bet ween _t he sai d, conpound  an he bi ndin ocket
14. nhdepthodier ayif¥ing Geamnovgds wgl%smwe Sl of REShplothR RNA cap

blndu]rié{)ﬁa(gp 8*' @B?ai %?Fﬁ@mﬁ%?gﬁe@?ggh@ ﬁ@ﬁf?gﬁtbdg(l:v%enaﬂh &omprising the

steps obnpri ses ani no aci ds Phe323,
(a) constructing a computer model of said binding pocket defined by the structure coordinates
of the complex of claim 8 as shown in Figure 18;
(b) selecting a potential binding compound by a method selected from the group consisting of:
(i) assembling molecular fragments into said compound,
(ii) selecting a compound from a small molecule database, and
(iii) de novo ligand design of said compound;
(c) employing computational means to perform a fitting program operation between computer
models of the said compound and the said binding pocket in order to provide an energy-

minimized configuration of the said compound in the binding pocket; and
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H s357, and Phe404 of PB2 according to SEQID NO 1 or

am no acids correspondi ng thereto. 16. The net hod of
wW@b@pueb83 wherein said bi ndi ng pocket furtherPCT/EP2008/008543

conprises am no aci ds Phe325, Phe330 and Phe363 of

d evg 2 acgph gfqu hgl;ﬁgﬁnhg fEQ tﬁg;n o n%l%ﬁ% @pth?%s%éssllar%m fgtv(v)eren the said

compdind addethe! bfhdﬁfg pbckentbde], phelkby evaludtingrthe abifityi sfesaid compound to
am no acids 3 u361, and Lys376 of PB2 according to SEQ
associats With the sgid binding pagkets corresponding thereto. 18. The
nmet hod of any of clains 15 to 17, wherein said binding
pocket further conprises am no acids Ser320, Arg332,
15. S&h&/éthodnsf dBindDE wilreiftlseidriendiog potkeanymofisas| amine agigls Phe323,

T g A S AT AT —

theretgCcording to SEQ ID NO 1 or ami no acids corresponding
thereto. 20. The nethod of claim 14, wherein said
binding pocket is defined by the structure coordinates

CFaETR S Gt BRSPS pRE RO s sic
Phe3§0 P¥380.eiafd SPhe36Bi EIIFER me&atn | $o f9EQ ' Nef ined biyiino acids
the structure coordi nates of PBZ SEQ ID NO 1 am no

correspendisg tesgs, Phe330, and Phe363 according to Figure
18. 22. The nethod of clains 20 or 21, wherein said
bi ndi ng pocket is further defined by the structure
17. cOh¢ diettaidast «ddimBB3 &G, Mbelh sdiddinding peckes fiEthes Gdr,nprises amino

and Ly 6 accordin o Figur .. The net hod ,of
acids SiN36]} 5o Lol o0) A2 sesordipdiceS QLR N0 i BEis eoresponding
theretéurther defined by the structure coordi nates of PB2

EQID NO 1 am no acids Ser320, Arg332, Ser337, and

A n406 according to Figure 18. 24. The nethod of any

.9 A S 0, S L RRCEIGh her comprses

aminoaid $2rdE0, Alre330, 1er ;T slid GOS89, Arg355, Asnd29, and
Hi s432 according to Fi gure 18. 25. The nethod of claim

20, wherein the binding pocket of a PB2 pol ypeptide

r . a i i . .
. S35 BB A S SRS W QL O e compries
amino acids Lys339, Arg355, Asn429, and His432 of PB2 according to SEQ ID NO: 1 or

amino acids corresponding thereto.

20. The method of claim 14, wherein said binding pocket is defined by the structure
coordinates of PB2 SEQ ID NO: 1 amino acids Phe323, His357, and Phe404 according to
Figure 18.

21. The method of claim 20, wherein said binding pocket is further defined by the
structure coordinates of PB2 SEQ ID NO: 1 amino acids Phe325, Phe330, and Phe363

according to Figure 18.

22.  The method of claims 20 or 21, wherein said binding pocket is further defined by the
structure coordinates of PB2 SEQ ID NO: 1 amino acids Glu361, and Lys376 according to
Figure 18.
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and Phe404 of said binding pocket of not nore than 2.5
A. 26. The nethod of any of clains 14 to 25 conprising
wo b@opudsher step of (e) synthesizing said conpGUBE20881008543
optionally fornul ating said conpound or a
pharmaceutically acceptable salt thereof with one or
nore pharnmaceutically acceptabl e excipient(s) and/or
23. CHlig method)of ady of Thagmsre0 ke @2pivhedem sai® indimgppdcketnig forttieer defined

further step contacting said co
by thep%wywéwwémﬁwwﬁgkﬁ HQ INGF 1 1 amio A | §f‘69§p o‘%rgég% Fer337, and
cel | accordlng to claim 12 and a RNA
Gh”dgggagghQQGEBgﬂéﬁéreof to determne the ability of said
conpound to inhibit blndlng bet ween sai d PB2

20, PR REROASE 5200t A1, 531 S P B SRR s fger e

by the%tﬁbﬁﬁe él(ﬂ)r@llﬂat%z of P'BQ'@'E h?NVU qvarﬁlheracfkibﬁtyssjgeA@ owgf»i429 and
is not nirG n7pppGn  nv

His432aGppgdiagto Fn‘,gggﬁpb&: m7QoppCm m7GpppU 7 GoppUm
2- Am no- 7- benzyl - 9- (4- hydr oxy-butyl)-1, 9-
di hydro-purin-6- one, T-705 or n7Gopp(N)1-15 , wherein

25.  NThé&mBthoA'df cfaim@0, “ﬁere@ﬂlhemlﬁdmgﬁbd{w of & PBY olysephide @ariant has
to the RNA cap_ bi ndi ocket of PB2 or variant

a roott rneanesﬁuarezéevmloeloﬁwwg@l pelbene pog of thy ampeo geidp dhedd3, His3sST,

that th d
o LT g A il 0 (0 e o
nvGpppAm  n7 GoppC, m7CiOppCm 7 GpppU, nvVGoppUm

26. dTh‘i/H‘igglJ any b %Cl IQ%OE)")%H’QW@EB%E‘KB%“ S18P Ofiher ei n
(e) s €h§51ﬁngA'§3udG’coﬁ(§hu&l CRd YtfondIRNEhrintilabe shid 'd&i’dﬂéhﬁd or a

ndi ng~bet ween e PB2 pol ypept| de, variant thereof
phammcetftrcagyrmcbepthiﬂc enait thetcof heitRNsnec ap mreanmcquﬁ@a%facceptable
t hod. f i dentifying conpounds which associ ate
exc‘p\ﬁm(ﬂ @H@fﬁ?\we bi ndi ng pocket of PB2 or binding
pockets of PB2 pol ypeptide variants, conprising the
steps of (i) contacting said polypeptide fragment of
27. cTh¢ methpdtod chinR6sampriswedhdfushert stawef cel | accor di ng

ai my 13 vv| 4 h.a_t. ' ' .

® cofithg i g” Sy RERALIAGAA {f sy AN ¢ or i

recombnfBéd @é'll @éco@dlﬁg © d6im tDapd & RINW czi;h@! drmtdghhcresf topleteimine the
addia{r{gga RNA cap or.anal.og,.t hereof

ability, phsaid Sampowrik @1 RhibidInding PFWGF Sgléhp?% B%lffp%nﬁﬁ gm%H‘%Pband said
RNAE{%\Q&&QI(@\% efdbe @ variant thereof in presence of said

anal og thereof or the ability of said test

28. A compound identifiable by the method of claims 14 to 27, under the provision that the
compound is not m’G, m'"GMP, m'GTP, m’GpppG, m’'GpppGm, m’GpppA, m’GpppAm,
m’GpppC, m’GpppCm, m’GpppU, m’GpppUm, 2-Amino-7-benzyl-9-(4-hydroxy-butyl)-1,9-
dihydro-purin-6- one, T-705 or m7Gppp(N)1.1 s, wherein N is A, Am, G, Gm, C, Cm, U or Um
and is able to bind to the RNA cap binding pocket of PB2 or variant thereof.

29. A compound identifiable by the method of claims 14 to 27, under the provision that the
compound is not m’G, m'GMP, m’GTP, m’GpppG, m’GpppGm, m’GpppA, m’GpppAm,
m’GpppC, m’GpppCm, m’GpppU, m’GpppUm, 2-Amino-7-benzyl-9-(4-hydroxy-butyl)-1,9-
dihydro-purin-6- one, T-705 or m7Gppp(N)1-| s, wherein N is A, Am, G, Gm, C, Cm, U or Um
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conpound to inhibit binding of said RNA cap or anal og
thereof to PB2 or a variant thereof is analyzed. 33.
wWab@teoBbd of clainms 3 1 or 32, wherein sai d RNAER2PS/008543
or analog thereof is added prior, concomtantly, or
. 34

and is ]aﬁl to it 1b11: gﬁqugnggg toer&iﬁ g??gp@ggéh‘nﬁlg,a varldift tHEEHPYr fragment
thereoha@dltﬁelm%lg:bpbta@djgthreg:of.SS. The met hod of any of

claims 30 to 34, wherein said test conmpound is a snmal

nol ecul e. 36. The nethod of any of clains 30 to 34,

0 Diat

\M% B%it]ﬁbdsng({rﬂlggﬁﬁ? n%ngmgwl%ldg ﬁwnlgclg%%cﬁ?e g\?thsgfé RN‘A cap binding
pockewbé PB2norsbindinggidekets fofi rHBﬂepolypemldc %uanth,eccgnm)smg the steps of (1)
ceut i

contacglglrgguﬁt{d;ﬁlgpgegga? g@ﬁ@?@t&%ﬁalpﬁ 148 4h%£ Dgcgomglnanty host cell according

to claipf @8 Wﬁleéjie'sf:(%nlu}’oﬁﬁ GRAYAPARIE X% Pl @BlI{tH bf 84184&% compound to bind
carrier(s). A phar naceut’i cal conposition

to PB3r oduci bl e accordlng to the nmethod of clainms 27 or
37.39. A conpound identifiable by the nethod of any of
claims 30 to 37, under the provision that the conmpound

31. | BhdletHddGf IRV, Ringnh&FRiter step@iading ARS¥Pp4p or analog

nvGppAm nvVGppC, nvGpp v GoppU, nvGppUm
thereof- Ami no- 7- benzyl - 9- (4-

hydr oxy-butyl) -1, 9-di hydro-purin-6- one, T-705 or
m7 Gopp( N) Vb, vvhereinNis AL Am G Gn C, Cm U or Um
32. ankk msthallof clabml@1ndvherein the aBBizy pbhai¢ égst calepoundrto dmid to PB2 or a
t hereof or fragne eof. 40. Ac ound - .
variant dbGTEQ] inaBIcECIy 3 e FABFOTaRRIE thefent it the abiitgeof said test
R&tebBSto 82 B¥ Svariant thereof i
comp% ﬂtﬂtlg é‘%‘i&i\ﬂﬁbf)p E)&G, ﬁﬁltr%? t ppx‘éa@nmb%gqo Sp Ato PR Aanr]lan ereof is

analyzedCpppC, n7GppCm n7GppV, nvVGppUm
2- Ami no- 7- benzyl - 9- (4-

hydroxy-butyl) -1, 9-di hydro- purin-6-one, T-705 or
33. "TRORRANN of clﬁxmé"@ﬁrd?'ﬂ MHefeim\sail"RNBD c4gor Gnalégnthdredtt is added
Un and is able to inhibit bindi ng between the PB2
prior, pohoppstantgeor afigr pddition plsaibiesionnogddent t her eof and
the RNA cap or analog thereof. 41. An anti body
directed agai nst the RNA cap binding domain of PB2.
34. 4Phe thlethodnifiahpdfclaimsl (riord34pkerfovhed @i mhighithroaghput setying.
recogni zes a pol ypepti de fragnent selected fromthe
group of polypeptides defined by SEQ ID NO 14 to 22.
4%he é{%&oﬁfoﬁ FBQHﬁH%(T&Cﬂr UnBRir Lifledi Pnpfind 29 srﬁgﬂ molecule.
ceutl cal conposition according to claim
36 or an anti body according to clainms 4 1 or 42 for

36. ;"qut %Uf oS télrgygpp gp&gﬁﬂ:tﬁ%%gegé s%l(r(}eattt cfogl?,&ound is a peptide or

protein.

37. The method of any of claims 26, 27, or 30 to 36, wherein said method further
comprises the step of formulating said compound or a pharmaceutically acceptable salt

thereof with one or more pharmaceutically acceptable excipient(s) and/or carrier(s).

38. A pharmaceutical composition producible according to the method of claims 27 or 37.
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caused by viral infections with negative-sense ssRNA

viruses. 44. The use of claim43, wherein said di sease
W@ wdi#98h i s caused by viral infections of theCT/EP2008/008543

Mononegavi ral es order conprising t he Bor navi ri dae,

39. Fhld ?{'iprg.\slg@fﬁoen? ﬁ?}lﬁ%ﬁ‘?}\{é 8 'of @ﬁg RQIEHHSOYO td ?ijder the provision

fam erein sal

that tHé s@mgpundnii hot)rm G miGM}d tmyGiTBe G ppay xolGpprde, m’GpppA,
ArenaV|r|dae unyaviri m l4i es. 46. Teus
' Gopp A, BIOPRRGr I SRR H 018 SSRRE U o CPPBYY & 2CAiiiea? Bghey-9-(4-

hydrogy ‘gggﬂ*)zl gfd;@g&@%huﬁﬁmotné eT Y08 UR xﬁ?tl}}ﬁipmm g \oﬁeraarm 3s A, Am, G,

virus, Ebola virus, Send
Gm, QiCmsy dvilipsandiis able twbasil toshe PBApolypeptide, rvesmtrtb@rm@or fragment
there(\.?yncytl al virus, Turkey rhinotracheitis
irus, Vesicular stomatitis Indiana virus, N pah virus,
Henda virus, Rabies virus, Bovine ephemeral fever

Vi rus, Infectlous henatop0|et|c necrosi s _Vvirus,
40. TAcgotound idestifiable bydhe methodiof agy of pleimed to 36, mnfiarsthe provision

that thnfl ue%nogl%ldq Vi LWLESH 7d—lant7éﬁﬁ,,vtnn@§h T 1@@@- cong hdn7GpppA

C fever Vi’r us er Vi rus,

7pr@Aﬁr oséapppqt usm’@pppCHhe m@mpfu clmioppﬁem, wheAmio- %enizyl 9-(4-
| sease condition is caused a,viru selected f
hydrOt‘Yré’“@’ﬂ)obﬁ dilayelsp-Puripng-one, |Tn?% h 7 GRPD{N s, WheFaI z%AB Am, G,

Gm, d ' ﬂﬁs U bP U e0is GbYd foUimibl'BE8hg Bkt the B B8N pédlide, variant
thereof or fragment thereof and the RNA cap or analog thereof.

41.  An antibody directed against the RNA cap binding domain of PB2.

42.  The antibody of claim 41, wherein said antibody recognizes a polypeptide fragment
selected from the group of polypeptides defined by SEQ ID NO: 14 to 22.

43, Use of a compound according to claims 28, 29, 39, or 40, a pharmaceutical
composition according to claim 36, or an antibody according to claims 41 or 42 for the
manufacture of a medicament for treating, ameliorating, or preventing disease conditions

caused by viral infections with negative-sense ssSRNA viruses.

44,  The use of claim 43, wherein said disease condition is caused by viral infections of the
Mononegavirales order comprising the Bornaviridae, Filoviridae, Paramyxoviridae, and

Rhabdoviridae families.

45. The use of claim 43, wherein said disease condition is caused by the

Orthomyxoviridae, Arenaviridae, or Bunyaviridae families.

46.  The use of claim 43, wherein said disease condition is caused by a virus selected from
the group consisting of Borna disease virus, Marburg virus, Ebola virus, Sendai virus, Mumps

virus, Measles virus, Human respiratory syncytial virus, Turkey rhinotracheitis virus,
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Vesicular stomatitis Indiana virus, Nipah virus, Henda virus, Rabies virus, Bovine ephemeral
fever virus, Infectious hematopoietic necrosis virus, Thogoto virus, Influenza A virus,
Influenza B virus, Influenza C virus, Hantaan virus, Crimean-congo hemorrhagic fever virus,

Rift Valley fever virus, and La Crosse virus.
47.  The use of claim 43, wherein said disease condition is caused by a virus selected from

the group consisting of Influenza A virus, Influenza B virus, Influenza C virus, Thogoto virus,

and Hantaan virus.
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