Anti bodi es Agai nst Influenza Virus and Met hods of Use
Ther eof RELATED APPLI CATI ONS Thi s application clains

wo b@obenesit of USSN 61/ 005, 725 fil ed Decenber PGT/URSD0OF085876
and USSN 61/091,599 filed August 25, 2008 the contents
of whi ch are incorporated herein by reference in their
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Instltutes of Health Grants Al 0745 18-01. The
United States Governnment has certaln rights in the

i nvention. FIELD OF THE I NVENTI ON Thi s i nvention

rel ates generally to anti-viral antibodies as well as
to net hods for useREIAEBD.ABRACHGRODIOBNSAN i nfl uenza
pandem c represents one of the greatest acute
|nfect|ous threats to hupan _health, The 1918-19
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corhisipentienayastpass voth Ynided $tatgs Gomernment sypaeit upger National
Instlgtﬁgé I?&ltﬂrt}r\éﬁ!s%l 4f0§h9f82¢ .S'Pﬁéjkgltg(FStﬁ%? giof\f?ll}ln%ﬁ’?‘ ﬁés &rtain

an I've 1 mmuni zation. houg a nunber o
rightsripdidianéntiep] t ope mappi ng and neutral i zati on escape

st udi es have been reported new neutralizing anti bodi es
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theréad. prevent and treat human infection by an ever
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therapeutic strategies to eIicit _protective hosts
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Natural variation as well as escape mutants suggests that continued evolution of the
virus should impact the decision on which strain(s) should be used for passive and active
immunization. Although a number of important epitope mapping and neutralization escape
studies have been reported new neutralizing antibodies and related structural studies are
needed to develop immunization strategies against HPAI HSN1. The challenges to
developing a protective vaccine against HPAI HSN1 are formidable and new approaches are
needed to prevent and treat human infection by an ever changing enemy. There is a need to
rapidly develop therapeutic strategies to elicit protective hosts immunity, both passively and

actively.



affinity and specificity. Human Mab i nmunot her api es
can provide an increasingly inportant role in clinical
worvagearzent of human di seases. SUMVARY OF THE POWEBZODEN$S5876
The invention is based upon the discovery of
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non-linear. Optionally, the epitope conprises both the
HA-1 and HA-2. The epitope is non-linear. In sone
enbodi nents the epitope coqprlses t he am no acid
position 18, 38, SUMMARY O THE #WE]HJIIQB%pt i de and
the amino acid at position 18, 19, 20, 21, 38, 41, 42,
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The monoclonal antibody has a heavy chain variable amino acid sequence containing
SEQ ID NOS: 2, 6, 12, 18, 24, 28, 32, and 36 and/or a light chain variable amino acid
sequence containing SEQ ID NOS: 4, 8, 14, 16, 20, 22, 26, 30, 34, and 38.

The monoclonal antibody, has a heavy chain variable nucleic acid sequence
containing SEQ ID NOS: 1, 5, 13, 15, 21, 23, 29, 33, 37, and 40 and or a light chain variable
nucleic acid sequence containing SEQ ID NOS: 3,9, 11, 17, 19, 25, 27, 31, 35, 39, and 42



G | GVFGVPKYAQKFQG, W NPMTGGTNYAQKFQV,
G SPI FRTPKYAQKFQG, or G | Pl FGKPNYAQKFQG, a VH CDR3
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anmount a rmonocl onal anti body or scFV anti body

QVWMNEBBLhQQ@GSSPQ%, QOWEXFBRRT, QRY DSEdy ASTL, SHIEXDSSPYT,
' ks admi.ni d at a dose sufficient to
AS\?@WW%@"E#?@?&\ virus. I n enbodi nents of the
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anti-viral , aviral entry inhibitor or a viral
hemagglg‘@mﬁ@mtelp@mlm({yd}r frapmeng thereafivhgre the @rgtﬂp(yiy has a VH amino acid
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rimant adi ne. The anti body. is adm nistered prior t ar
methipRigg; f@?é&ﬁh@@ﬂ@@ngﬁo EnTY isehrsamins 104 PR iyl DaldY g perine; j)
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sence of a an influenza virus in a sanple by
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or dgg@g{]éagggq Q}g%ﬂe h %glgg}rqlg ?I%talgnﬁtg%t he eget?gpgfaé 8{§k of suffering from

said disease or disorder, a therapeutically effective amount of a monoclonal antibody or scFV

antibody described herein. The monoclonal antibody or scFV antibody is administered at a
dose sufficient to neutralize the influenza virus. In embodiments of the invention, the method
also includes administering an anti-viral drug, a viral entry inhibitor or a viral attachment
inhibitor. The anti-viral drug is neuraminidase inhibitor such as zanamivir, or oseltamivir
phosphate, a HA inhibitor, a sialic acid inhibitor or an M2 ion channel such as amantadine or

rimantadine. The antibody is administered prior t or after exposure to an influenza virus



detecting the presence of a influenza virus in a

sanple. The test sanple is generally obtained from
whb@om792bai r, cheek scraping or swab, saliva, BPCDPS3008/085876

urine, feces, sputum nasal aspiration, or senen. The
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included in the invention is a method of producing an
i sdhatregnaen isfodierthased unpedhd diseviery ofi aptstogolpat hopeating broadly

envel qped vi r.us..by . exposing. a, single chajn or Fa :
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antibely thafwaeqifieahlydunds 2 rathagenis carelpprsiedtus by xposipga piggleshain or
Fab B SI0h URalRb o SR Bl TRCDAR. Mch b ntbody in
the Waenyi thattspogiieallyubpdohidygaicns tng &bhtige thecantibudy Gpmdhe library.
pe S5 e BTG BB LA i
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proteiar Fousxaaye chefusion 1§ prodoeedgn etmenrmimamahaydédli swth as an insect cell.
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The RifGEEP I h a8 el A E e Rtis P R
COMRE $ivichB6h ARINRF pov1igs & nivBICd faRedinaiilel B cB&zainst pathogenic
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whi ch this invention bel ongs. Al though nethods and
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her oi . . ) e of
o e o BUEC) i ich SR hflonl
antitebely ais idbsedibbé herain aAldIkits gbhtamatg thospmpedigert in one or more containers
appl i cati.ons, patents, and other references nentioned
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eniynl &b ¥thehwisé BEMASAI REhGOA ahH Gient MERFRSERY herein have the same
specification, including definitions, will control. In
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belolnggsl. uglttﬁo%tg Ve tRsYand rﬂgatear{a S sr}r%tilallr onlrt eeqﬁgv%lfien!& & tggsel ders%r%ela%erein can

be used in the practice or testing of the present invention, suitable methods and materials are
described below. All publications, patent applications, patents, and other references

mentioned herein are incorporated by reference in their entirety. In the case of conflict, the



O her features and advantages of the invention will be
apparent fromthe foll owi ng detail ed description and
W@ b@b089258BRI EF DESCRI PTI ON OF THE DRAW NGS Fi geeBUSW08/885876
an illustration of the structure of the A/ Vi etnam
presd@pédificdtionmacludibigelcfiatps,ovillkonadIngn atdieioAntle materials, methods,
antigenic variation sites are highlighted on the
an ﬁwaﬁ%%are Piugtirevq @ly ancapreimpt %fmda@ FOOI?P EREWENg t he
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i nfluenza viruses thdat are under positi ec i on
detafedydeseri@tionsand dotsmati ¢ il |l ustrati on of convergent
conbi nati on | munot herapy for H5NL. Figure 3 is an
illustration showi ng an am no aci d sequence conpari son
of the framework regions 1-4 (FR -4) and the
conpl enent arEREEFQh%ﬁ(ﬁR%TWlQﬁEH]E RADNINGS)  f or
both the VH and VL of the anti-influenza anti bodi es of
t h&igunw et isan illusiRtiemndf GRRtuegiroosthaeV tedanné203ié4 mgner. The
Kabat dat abas The. VH and VL gene re_shown on
rece?fﬁé%wida}&me 4T ARRisr et om B pre B hLepbn LaduRvgsT
| defyrd YBtQar mst@%%esﬁw&g&ﬁ& KRGS of ARG aadrr@g%% &0the HA of
gaps. Figure 4 shows in vitro neutralization of
H5Nannflu¢dgra amupdsdliitese drader patofpvepsmtestiypn The 10 nAbs were

of TS 265 £ SnEBrEY R tiad JiiPR St eSmbuBlith b AR Ry for

Hsnaval uated for neutralizing activity agai nst H5- THO4-
pseudot yped viruses. The percentage neutralization at
2 Eimee ﬂ&fatnllyﬁgauog SBONGINE i aHNE AGiA detugn e somrpapiaeisof the
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for tdt MNOAH andl Vﬁ%ﬂth@&thmfhﬁﬁzaﬂhtlﬁcdﬁw b atvehtisre €FR and CDR
concentrations usi ng a pl ague reduction assay. Results
regigserre arfylcd st Kadehdatshsse 1ot ' ABY Viir gsie game are shown on the right

(usﬂé% G'T“edé{arbggep Z[ﬁtk Qﬁbv@§éﬁ¥%é)e§a%gl’t9 IY;::%{ the QQ#&A GL% & l&u@é Hyphens

type neut zati on O an
represent gagpk | zed H5- THO4, H1-SC1918 ((A/South

| /1918 H| NI 1-P 8/ 34
CoERiorS 350088 Bty teliesfian B i 6 by oy T yinet) The 10
nAbé We%éﬁ&sﬁéd\{%wom[é@cﬂlﬁz (k14 0RBh Hﬁ@l%)eﬁt JISBHAAE YRESh linked

viruses (c) Mcroneutralization assay. Neutralization
withtlilinge,<Cld2 afrl OHayandevalugidddor pourabiging actying agamsCHb ol 1d3!-

el et R i e T 8 % b gy Rty

stan@did efbf bars 8OR h A SUB/ THasAlies btk cMbrslt(TaM)..(Middle and bottom
indicates a titer of less than 20. Results represent

panalpioNpyerdizatieiesf Witk pee il MN4 rng f5elND SStvolie 19 keFv-Fes at three
cond AL TSR ARL, ML 1000 ADOAL BB
frontHt Widrondutiasi egion Benylidad inogshofvny. (b uE€rdse swel pesndulralization. nAbs
D3, £20 e PAGE all neutralized H5-THO4, H1-SC1918 ((A/South Carolina/1/1918 (HIN1)),
H1-PR34 (A/Puerto Rico/8/34 (HIN1)), H2-JP57 (A/Japan/305/57(H2N2)) and H6-NY98
(A/chicken/New York/14677-13/1998(H6N2)) pseudotyped viruses. (¢) Microneutralization
assay. Neutralization titers of F10 against wild-type HSN1, HIN1 (A/Ohio/83 (“H1-OHS837))
and H2N2 (A/Ann Arbor/6/60 (‘H2-AA60”)) compared with a murine mAb 21G8.6 raised
against HSN1 and Ctrl. 80R (1 mg/mL Ab stock solution). “<” indicates a titer of less than

20. Results represent two independent experiments.



groups were conpared with binding to cells in the

absence of Ab (defined as 100% . None of the three
wo2iwe/0(289 Fl O and A66) i nhibited virus bi ndi nBCT/0S2008/085876

cells, while a nouse anti-H5 mAb, 17A2.1.2, and ferret
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yell(@y Qﬂﬁl)l)(@) @os;&sumof@@@gtéo% shogmg tj}e QR -gf E@)O (rod Nbb@@%\,@gﬁelected
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nunber ed ite circles. N38i is glycosylated in
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and groups. The network of inter-helical contacts that stabilize the fusogenic structure® are
indicated below the sequences.

Figure 7 shows the prophylactic and therapeutic efficacy of anti-H5 nAbs in mice. Mice

were treated with different doses of nAb either before or after lethal viral challenge.



were treated with different doses of nAb either before

or after lethal viral challenge. Prophylactic effd
wer@ep7289 b, g and h). Mce were treated w t hPemUs20p8085876

nAbs or control mAb 24 hour before |ethal challenge by
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duck isolates and likely represented early adaptation of HSN1 genotype Z to humans.
Another important finding from these studies is that the phylogenetic differences between the
Indonesian and Vietnamese sub-lincages was also reflected in significant differences in

antigenic cross-reactivity between these two group of viruses. Specifically, viruses from
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the HA proteins were under positive selection (Figure

I B). These residues include five in antigenic sites A
war@om7posi ti ons 83, 86, 138, 140 and 141); tMMOT/US2008/085876

i nvolved in receptor binding (positions 129 and 175);
Indo&i@ﬁa piaisidt ir@idstolfofrct Mtiers afAndt o/ V@b ant108/04Nahd ﬁbﬁ@lentatlve
cos&latlon that is near the receptor-bjnding s

Vlrusfﬁ dromp Yigtpam did nad seact with At aptisera againsé hldeg?%b%mﬁs 1RN/5/06
r T

and DKADNIRIS SE AR imtorll &idRaA ek CEAE At mmune

humis s¢ratesddruchahi 11987 ynd 2Q03cH &N erdum rthat tiaxdaptrans warcofot only

phylglg%'}:%:{u?ﬁgro‘tt@% a saép‘ééequ] u nigﬁiiqnn{:th g[t e é}’p Yr;f{rfa}lgton faé \r)]vgfl ag escape

mut&Ht§ §L%@€ﬁ§ﬁ1§t &ﬁﬁﬂﬁﬁ@d‘e\tohﬁldnmﬁkeﬁk&rhh@ﬂl‘a i ?%t@ﬁé@&%mn on which
sub-I"I'neages was also reflected in significant

straig(sh sleudhbessciddonpassiye aidadivesmmuaetioni ty bet ween
these two group of viruses. Specifically, viruses
f r it nckteme givantibrdpmooides mathiods forftleaar identiﬁmtibn;@radwgah asd
A/Vletnan1§03/04 a representa viruses from
charGE e FRSAN A BUMBE 2t AL ReDF4 HORASI Q@] anfFhoRiss o agai nst

IdentiREARRSINATCHALIUS Batid DY oF Q@aMo%l&WAM@BQ&es These

findings are in agreenent Wwith earlier studies wWith
i midigd affimn coes-suwhtyred bmdhfmell%ﬁzmg Hu@0 3ntHEMI mAbs have been

) AN s th these, str s wer

identiFibA STt Rl PR e B E e Pirba b enggizing a novel and

hlghTm&lsew@& HEdtali¥ g cPithw ABin Wed éteﬁ&egsﬁ aPLpdTHt RAGrE key elements of
suggests that continued evol ution the virus shoul d

the ¢omparoationes chiagicsi the fwronwtipoe snd thicnksgsed hardied o belirsed — are

for. passi ve and actjyve i i zation. The i
brouefl g5 POy, SOTHIBCATSFatnee puliivy o b A subtypes
poinky QAR EA 8B RV 0 RAkAGIaRAE BF HRNeHopB WHRARsponding to the two
anti-influenza nonocl onal antibodies |Identification

phylagenctin gravpings o Bk @eroups kem3). dhescvbndis rapathe possibility that a
s AORRRCH LR 1 R SR S80 BB gt protron

agaihgl®oth Jeh&shal élffdiqﬁtﬁdétﬁhanﬂﬁﬂiﬂzblt t he post - attachrrent
fusi on process_by recogni zj g_q a_novel and hig

corsEEH denestitiRd #nmyne gelisdfan WM rinfacksd @fl@l#ﬁ ¥%§P]@:‘W anti-HA
t
AR 10 O Th Bl ek 2 SIS L RLRETR Py e
repehtetliyxisaatdd nAbs éhabnolughthd sate VH@esemlappgeset iGHV1-69*01, and

tr | and se uence anal ysis of all types
enc“éﬁ %i)ﬁgloppi Qo%tﬁll ShYEPSHIC AR ﬁq‘fwe@tﬁqsﬁlﬁflgp\&%? hty‘gn a non-
imnRRE 1iBRSy. THY u%%&@ﬂ‘ﬁh@&oﬁ@aﬂthﬁ& %sﬁ%&gﬁfﬁgleﬁlsm in the H5-naive

gr oupi ngs of (Goups 1 and 2). These results raise
popitlhtgonp pessitdy Hirg to nrowvuscswsirk tebld kagl, fordibrarpldenete bowngetfore

1964, B uRen Lgahufon e R CERGRL) o R HahBat B ommonatiy ofthe

CDR My a2 thatrofubRICBRYugh SPREErtibh bhd/€ebrmAY D6 lakendblihd the
HS5N1-i nfected patients to isolate anti-HA nAbs

prompiseusus pse @ik gergsibydhesAbndiserygtes inbothcttidies. igeestribat the
precﬁxt%Bf’frE(g%n%ESP}%%Q&P ’Vﬁ\@ rﬁfrﬁﬁg&%gtﬂée&ﬁk{ fég&ﬁﬁ?egt&ﬂg%ﬁoé@nl t

signifivant ethigralsoRthel pm@pblchqnﬂlat Withguidabley/expobure t@the@d10 epitope

equi val ent position to Y102, froma non
identified here, these broad-spectrum nAbs may be readily induced in vivo. While the genetic

and structural complexity of nAbs required to provide universal protection against virus
subtypes in both groups is still unknown, our data would seem to point to a surprisingly

simple solution.
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i mmune |ibrary. This suggests that broad anti-HA
cross-immunity pre-exists in the H5-naive popul ation,

w@omsiod2y9 due to previ ous exposure to H, and, PEDUS2008/085876
i brary donors born before 1968, H2 subtypes. The

r eqQlirdeainiquésatidiAtln is&vg @Weﬁi’é |deetiivid segqaaicing firlysis of the 58 HA-1
commonal ity of the yrosine introduced_through N

Posil Ha@PRFor AHRHCEYS @éferﬁqswaated gersé anbhpl Jhe ¥hband gL amino acid
seqﬁéﬁ&ﬂ& 2 ug%ﬁo%ﬁ%p w4 genes by the nAbs discovered in

I es sug est that the precursor frequency of
r edien angied aMid el welissvarbatentibed by semoguing endyuissof the 97 HAO

itope i.§ significant.. Thi i b
posiFiSfi st £htr oEssisdrT 6b Tt ha O %488&5 § 4 IsbYand 95, six
diffdrélg 'VH hh@do beTrerent VESRNEY WAE TSREGHT SUMO LTS s @We(pﬁle same VH
readily i1 nduced in vivo. Wile the genetic and

genfstljrlmommlthet:s;miféﬁxmtw b gematbslongerliortbe IGId Vpr@gede family. Three
rot ctio ainst virus subtypes in both
out Oglzﬂ% 3%16 %a%?%%%g our data woul d seemto point
t 024 ROk kLS h{aﬂkﬁéteslhdmlaﬁmﬁg bbbl J4B 81 HO U n-nuetralizing
anti-HA-1 scFvs were identified y sequenci ng anal P/SI S

antifgfdigshd cB §CHWA. 7. $d8i 17. #8. &, SRS, IPhusld ssarrpatepjautralizing
g s 38 B and 1C. The VH and VL am no acid

antltgogigéus' Eﬁgﬁ 2A is shown in Figure 4. Ten unique

antlihe b€ abidsandaiiene addkeducact diths agiahieingdnfuvaky shtibodies are

of the 97 HAO positive clones. These scFvs were
providedibgipar'ed as 7, 8, 10, 17, 40, 66, 80, 88, 90, and

98. Six different VH and 10 diffferent VL genes were

reveal ed. Sonme scFvs shared the sane VH gene. Five out

Table 1 A.nent$hodyd2 AV arigble Rédicyemeadeibatidrrgqderices t he | GHV1- 69

ene fam | v Thr oo out nffcn /L nanac were Donno

ToT

VH%E qz@@E&ﬂgN%Thn noder at e neutral i zi ng antl body,

CAGG’;ﬁ;ﬁttﬁcﬂﬁﬂ;CAk!cEETﬁtﬁcﬁCTﬁﬂﬁTdﬂMﬁid’:abd;@d:dﬁ]@Gﬂdﬂidsﬂ@ﬂjT@ﬁAGGdIe&’rG&&t-V S,
CACCTICAGRGACHKIGCTAIZAGCYRGETOGRCACEYCCARR %CTT%@G%GGQQ@AW@H@
TCTTTGG@AZ%@AA@T-ACGCACAG éTTméGGCAGAG ?AC(’J’ATTACTGé TCCACGAGCACAGCCTAG
atoc EhHGrd LB TG B rr PR G B Gt d
cecca catINcaciAdesaEyerericEcalTdite neut r aI izing influenza

anti bodi es are provided below. Table | A Antibody

\%3 chéMafflza\de@Q?HQWS)ﬂucl ei ¢ aci d sequences VH chain of

AACC@@“@@E&F@%&@F -

GGTC
chai n of 2A (bl:Q I'D NU d)

AT AT ANANCTACATOATOOCONT OO I\'T'f'\l\ I Val Va'al Va'a’al Va'a'al W .Va'a'alalalasualal

T A AR ey SPSARRagpomaaceceree

Vy chain of 2A (SEQ ID NO: 2)

QVOLVQSGAEVKKPGSSVKVSCKASGGTFSDNAISWVRQAPGQGLEWMGGIIPIFGKPNYAQKFQGRVTITADESTSTAY
MDLRSLRSEDTAVYYCARDSDAYYYGSGGMDVWGQGTLVTVSS

Vi chain of 2A (SEQ ID NO:4)

LPVLTQSSSASASLGSSVKLTCTLSSGHSNY I IAWHQQQPGKAPRYLMKVNSDGSHTKGDGIPDRFSGSSSGADRYLTIS
NLQSEDEASYFCETWDTKIHVFGTGTKVSVL

Table 1C. Antibody D7 Variable Region nucleic acid sequences

Vi chain of D7 (SEQ ID NO:5)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGGCTCCTGGAGG
TATCTTCAACACCAATGCTTTCAGCTGGGTCCGACAGGCCCCTGCGACAAGGTCTTGAGTGGGTGGGAGGGGTCATCCCTT
TGTTTCGAACAGCAAGCTACGCACAGAACGTCCAGGGCAGAGTCACCATTACCGCGGACGAATCCACGAACACAGCCTAC
ATGGAGCTTACCAGCCTGAGATCTGCGGACACGGCCGTGTATTACTGTGCGAGAAGTAGTGGTTACCATTTTAGGAGTCA
CTTTGACTCCTGGGGCCTGGGAACCCTGGTCACCGTCTCCTCA
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GGTCTCCGICCTCAG Tabl e 1 B. Anti body 2A Vari abl e Regi on

am no acid sequences VH chain of 2A (SEQ ID NO 2)
wWORBRSIRSEDTAVYYCARDSDAYYYGSGGVDVWEQGTLVTVSS WA T/TREN$1085876

of 2A (SEQ I D NO 4) NLQSEDEASYFCETWDTKI HVFGTGTKVSVL

V.. chaflof FGSEQID hayy) D7 Vari abl e Regi on nucleic acid
seguences VVH chain of D7 (QFO 1 D Nﬁ 5)

AATT

@Aﬁ@@@ﬁXCAGGTCCTCCAACTCTGCCTCCCTCACCATCTCAGGA

CCT: A L
D7 (DEQIL) I\ILJ U) bblk:‘-\bbblbblb Table 11D /-\I'][IDOCIy HO8

T R A e AR e,

VH CM-B(EETW(@E@% I TCAGCT GEGT CCGACAGECCCCTGGACAAGGT CT
TGAGTGEGT GGG -A(?CC(‘T ,ATCC(‘T T ?AACACA(?C(‘T AC ATTTTAGGAGICA

e ey iciioe ol T CR VL ERa] n
TATC AG X
TGTTﬁfBZHQZ&CZ(ASE@:GICEACN@EGTdd@GGCAGAGTCAcCATTACCGCGGACGAATCCACGAACACAGCCTAC

T AT GACCT GACTCACCACCC T CAGCEFE T EOGAARCACEEEEAGAGEGT C
S

Vi ?&ﬁl @K g@l’ | TTZE':' k(E‘TC-ZCATCATC-Z(';‘GA\TGACAACT TGAGIGGT

S ie Cels ST e e T CACOOTECT AT aBT @ cJaEacaccTc

R B i’?‘;ﬁ@%‘;%iicéﬁ E%féiéﬁ“iiﬁ%@iﬁﬁﬁ@f&éi d

TereSeguences tifirhehatncaofeciiéacand hccaageT
GACCHIEITF S| QQADTA\NVFAQQQGVHI:QQHI:DQ\/\’:I (“T| \/T\/QQ \/ | chain

of D 7 (SEQ I D NO. 8) NFM_LTQPHSVSAS
PGKTVTI SCTGSSGNI AANYVOWQORPGSAPTTVI  YEDDRRPSGVPDRFSGS

TableEHBSNﬁﬂSidyl mn«m&mmmmmmum&mﬁmwmuhnces

n HOQ /QE('\IV 1ﬂ\

Vit P B RN DD S APREBTKLIVL Tabl e 1F. Ant body D8

ovoLWat =il s vVREGI0FE T G S £on B La S AR B R TG E/R0NVOGRVT I TADES TNTAY
MELTSLRSADTAVYYCARSSGYHFRSHFDSWGLGTLVTVSS

V1, chain of D7 (SEQ ID NO:8)

NFMLTQPHSVSASPGKTVTISCTGSSGNIAANYVOWYQQRPGSAPTTVIYEDDRRPSGVPDRFSGSIDRSSNSASLTISG
LKTEDEADYYCQTYDTNNHAVFGGGTHLTVL

V1, chain of H98 (SEQ ID NO:10)

SYELTQPPSASGKHGQRVTISCSGGTSNIGRNHVNWYQQLPGTAPKLLIYSNEQRPSGVPDRFSGSKSGTSASLAVSGLQ
SEDEADYYCASWDDNLSGWVFGGGTKLTVL

Table 1F. Antibody D8 Variable Region nucleic acid sequences

Vi chain of D8 (SEQ ID NO:13)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGG
CACCTTCAGCGCTTATGCTTTCACCTGGGTGCGGCAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGCATCACCGGAA
TGTTTGGCACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACGAACTCACGAGCACAGCCTAC
ATGGAGTTGAGCTCCCTGACATCTGAAGACACGGCCCTTTATTATTGTGCGAGAGGATTGTATTACTATGAGAGTAGTCT
TGACTATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAG

V1, chain of D8 (SEQ ID NO:17)

CAGTCTGTGCTGACTCAGCCACCCTCCGCGTCCGGGTCTCCTGGACAGTCAGTCACCATCTCCTGCACTGGAACCAGCAG
TGACGTTGGTGGTTATAACTCTGTCTCCTGGTACCAACAGCACCCAGGCAAAGCCCCCAAACTCATGATTTATGAGGTCA
CTAAGCGGCCCTCAGGGGTCCCTGATCGCTTCTCTGCCTCCAAGTCTGGCAACACGGCCTCCCTGACCGTCTCTGGGCTC
CAGGCTGAGGATGAGGCTGATTATTTCTGCTGCTCATATGCAGGCCACAGTGCTTATGTCTTCGGAACTGGGACCAAGGT
CACCGTCCTG

Table 1G. Antibody D80 Variable Region nucleic acid sequences

Vi chain of D80 (SEQ ID NO:15)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAGGGCTTCTGGAGG
CACCTTCAGCGCTTATGCTTTCACCTGGGTGCGGCAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGCATCACCGGAA
TGTTTGGCACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACGAACTCACGAGCACAGCCTAC
ATGGAGTTGAGCTCCCTGACATCTGAAGACACGGCCCTTTATTATTGTGCGAGAGGATTGTATTACTATGAGAGTAGTCT
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VH chain of D8 (SEQ ID NGO 13)

CACCTTCAGCGCTTATGCT TTCACCT GGGT GCGECAGGCCCCT GGACAAGGCECT
WA SAGHBEHT GCCGGAGGCATCACCGGAA PCT/US2008/085876

ATGGAGT TGAGCT CCCT GACATCT GAAGACACGGCCCTTTATTATTGT GCGAGA

s - I _- ‘- -‘\--!- “n e ) = Sy LAY

GAGT@8@5cz\é@ms@bh@ecRegTw@sz@lAen@scacascdccS@quemzesmT@hwcm of

GCAG T GGCAGTGGGTCTGGGACAGACTTCACCCTCACCATCAGTAGACTGGAG
cann CACCT GEGT GOGCAGCECOCT GRACAAGEGCT

TGAGTGGATGGGAGGOATOACCGGAA
TabﬁT%_TWMWh iAP1E R0 a0 'atdtd de I%e%b“
CGATTGIATTACTATGAGAGTAGT CT TGACTAT T GEGGCCAGEAA
Vi MGDGICIOTTUAR (BEQHAND 32) DBO (SEQ | D NO 19)

CICAGECTCCACECACCCT CTCTTTCTCTCCACORCAAAGA
QVQL séKEVKk?déévwsb@‘s@G’IﬁMAm TOMEGTANYAQREQCRVTITADELTSTAY ¥ o
Lot G oA CTTAGCA!

MELS 5 A
GCAGGGCCACTGGC CCTGAAGATTTTGC CAAA Table IH Antibody
vV, dBBindTO T )VAS NaRi ¢ Regi on chain am no acid sequences

QSVLMths@sﬂaakﬁsv@f sc’hdhis saﬂﬂmlswm@mm@ptm); YM:?KRP&G&/}’DRFSAS KSGNTASLTVSGL

EGT. ANYAF(ISRVT l TADELTSTAY I\/ELS SLTS EDTALYYCARGLYYYES

VKcﬁam\dﬁm'(lS‘EQ@SQ/l@ chain of D8 (SEQ ID NO 14)

O TOPPRCACCSDOOC\ T CCT r*-rccr\\/m
EIVL &Lsﬁsépbmt‘stﬂh IRNYTAW R TP OASSRATGI PDRFSGSGSGTIDFTLTISRLE
pEDFEMa&Am ANVECTGTRVIVL. VK charn of D80 (SEQ I D

NO 16) EI VLTQS PGILSLS PGERATLSCRASQSL

PEDFAVYSCQQYDGVPRTFGQGITVE I K Table Il . Antibody Fl O
Tab}éngI'(.) | ltﬁo@%wm%n@mgm fudGEHEQAGEGuerideshal n of FH O

Vy dﬁAKﬁGSIfTCACSBQ'IID'INGGHATCACI:T GGGT GCGACAGGCCCCTGGACAAGEECT
COOACCOATOACCCOTA
%GGT‘Fb@b‘i‘G‘*M‘G’I@KG@MéTMd@GTCCTCGGTGAAGGTCTCCTGCACGTCCTCTGAAGT

cmcﬁIM?M@%I@I@@MMI&I&XMI@W@

TGTT [P ACCATTACCGCGGACCAGTCCACGAGGACAGCCTAC

R G L CROCAT T e AT T TR CTETCTEETEA

V1, chain of F10 (SEQ ID NO:25)

CAGCCTGGGCTGACTCAGCCACCCTCGGTGTCCAAGGGCTTGAGACAGACCGCCACACTCACCTGCACTGGGAACAGCAA
CAATGTTGGCAACCAAGGAGCAGCTTGGCTGCAGCAGCACCAGGGCCACCCTCCCAAACTCCTATCCTACAGGAATAATG
ACCGGCCCTCAGGGATCTCAGAGAGATTCTCTGCATCCAGGTCAGGAAACACAGCCTCCCTGACCATTACTGGACTCCAG
CCTGAGGACGAGGCTGACTATTACTGCTCAACATGGGACAGCAGCCTCAGTGCTGTGGTATTCGGCGGAGGGACCAAGCT
GACCGTCCTA

Table 1J . Antibody E90 Variable Region nucleic acid sequences
Vi chain of E90 (SEQ ID NO:23)

CAGGTACAGCTGCAGCAGTCAGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCACGTCCTCTGAAGT
CACCTTCAGTAGTTTTGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGCTGGGAGGGATCAGCCCTA
TGTTTGGAACACCTAATTACGCGCAGAAGTTCCAAGGCAGAGTCACCATTACCGCGGACCAGTCCACGAGGACAGCCTAC
ATGGACCTGAGGAGCCTGAGATCTGAGGACACGGCCGTGTATTATTGTGCGAGATCTCCTTCTTACATTTGTTCTGGTGG
AACCTGCGTCTTTGACCATTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

V1, chain of E90 (SEQ ID NO:27)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCA
GAGCATTAGCAGCTATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATGCTGCATCCAGTT
TGCAAAGAGGGGTCCCATCAAGGTTCAGTGGCAGTGGATCTGGGACAGACTTCACTCTCACCATTAGCAGCCTGCAGCCT
GAAGATTTTGCAGTGTATTACTGTCAGCAGTATGATAGTTCACCGTACACTTTTGGCCAGGGGACCAAGGTAGAGATCAA
A

Table 1K. Antibody F10 and E90 Variable Region amino acid sequences
Vy chain of F10 and E90 (SEQ ID NO:18)

QVOLVQSGAEVKKPGSSVKVSCTSSEVTFSSFAISWVRQAPGQGLEWLGGISPMFGTPNYAQKFQGRVTITADQSTRTAY
MDLRSLRSEDTAVYYCARSPSYICSGGTCVFDHWGQGTLVTVSS
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VL chain of FI O (SEQ I D NO 25)
CAGCCTGEGECT GACT CAGCCACCCT CGGT GTCCAAGGECT TGAGACAGACCECC
WAL ASCT GCACT GGGAACAGCAA PCT/US2008/085876
CAATGI TGGCAACCAAGGAGCAGCT TGECT GCAGCAGCACCAGGGECCACCCETCC
Vi BAAETFCOTAEQIDATAGBMATAATG GACCGTCCTA Table 1J .
orcLAANtVIXORY TAEROTAV AN VAl S ¢ O DPRLLATRGITR PSC I A B RSQUUENTes VH
PEDEEREFARERHAEGECSED | D-NO-23)
CAGGTACAGCTGCAGCAGTCAGEEECTGAGGTGAA
@N@@f W@E@WTCA@T GGGT GCGACAGGCCCCT GGACAAGGECT

AT OONCOOCCOT N

o
A

KLLIYAASSLOQRGVPSRFSGSGSGTDFTLTISSLQP

EDFASA(T@@@T GAGATCTGAGGACACGCECCGT GTATTATTGT GCGAGA
TCTCCTTCTTACATTTGITCTGGTGG
AACCTGCGT CTTTGACCAT TGEEECCAGEGAACCCTGGTCACCGTCTCCTCA
in of E90 (SEQ 1D NO 27)

— ML_chai
Tabledda Pt Rdy GAtE¥AGrbledRegieDradieit @ridIseang e ST AGGAGACAGA

N S A oSS e

Vuc AAGTCA
i &WWUGTCA&AGTATGATAGTTCACCGTA@UTTT

giggTTCA TCAGTTGGGTRLC CAGGCCCCTGggggggzﬁigﬁgggGGGAGﬁgg gﬁ;o
rerrfl] E@ILSZ@& &G@l TR QLN A0 B CEHocs EAUENEES mVid-Eha N
ATGG@ETGEAC@@MGAE@@AG(;@E@G¢c@rGI’RI@rAci@?):CGAGAGAGCCCGGGTACTACGTAGGAAAGAA

nf l:l (QFO LD NGO 7()\ DFDFADW(‘QT\ADQQI QA\AF(JJ Sl Kl T\/I \

Vi cbhaiaf Colf7 (880 I(DsEQ 3D NO. 22) EDFAVYYOQQYDSS PYTFGRGTKVE

TCCTA 2

CAATgre@Fg@n@e@TAMQ;M¢mcpe¢AA@¢@AG<€G@E@dT@czh@@@")aTCCTACAGGAATGGCA

A TGO AT LT ATCACTT R FECACS

caccdraftol GGAT GEGAGEGAT CATCGEGT G TCTTTGG ATGGAGC
TGGTTTTGATGI CTGGGGECCAAGGGACAATGGTCACCGICTCTTCA VL

TabfehﬁVInAﬁhbSﬂ G1954ridB18Resibh amino acid sequences
CCTATGA GACTCAGCCACCCTICGGIGICCAA TTGAGACAGACCCECC

Vi ohmmf@\tchm TEABBCAGCAA

é@%f‘f‘r‘r‘l\ CCAACCTACA r*r*-r-dlg-rv\r\-rr\r*/\ ACA A%ﬁr‘A a'a'a’a’/al .\ r~r~r-rr~r~
VoL SRSV TR S ST STEMESTTEVESYRY Y W
&%mﬁv&%ﬁﬁé@ﬁ@ﬁ@%ﬁﬁéﬁ GACCGTICCTA Tabl e
Anti body G17 Variable Region am no acid sequences
V1, chain of G17 (SEQ ID NO:26)

SYELTQPPSVSKGLRQTAILTCTGDSNNVGHQGTAWLQQHQGHPPKLLSYRNGNRPSGISERFSASRSGNTASLTIIGLQ
PEDEADYYCSVWDSSLSAWVFGGGTKLTVL

Table 1N. Antibody H40 Variable Region nucleic acid sequences
Vu chain of H40 (SEQ ID NO:33)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAGGAAGCCTGGGGCCTCAGTGAAGGTCTCATGTAAGGCTTCTGGATA
CACCTTCACCGGTTATTATATTCACTGGGTGCGACAGGCCCCTGGACAAGGACTTGAGTGGATGGGTTGGATCAACCCTA
TGACTGGTGGCACAAACTATGCACAGAAGTTTCAGGTCTGGGTCACCATGACCCGGGACACGTCCATCAACACAGCCTAC
ATGGAGGTGAGCAGGCTGACATCTGACGACACGGCCGTGTATTACTGTGCGAGGGGGGCTTCCGTATTACGATATTTTGA
CTGGCAGCCCGAGGCTCTTGATATCTGGGGCCTCGGGACCACGGTCACCGTCTCCTCA

V1. chain of H40 (SEQ ID NO:35)

CAGCCTGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGACAGACGGCCAGCATTCCCTGTGGGGGGAACAACAT
TGGAGGCTACAGTGTACACTGGTACCAACAAAAGCCGGGCCAGGCCCCCCTCTTGGTCATTTATGACGATAAAGACCGGC
CCTCAGGGATCCCTGAGCGATTCTCTGGCGCCAACTCTGGGAGCACGGCCACCCTGACAATCAGCAGGGTCGAAGCCGGG
GATGAGGGCGACTACTACTGTCAGGTGTGGGATAGTGGTAATGATCGTCCGCTGTTCGGCGGAGGGACCAAGCTGACCGT
CCTA

Table 10. Antibody H40 Variable Region amino acid sequences
Vi chain of H40 (SEQ ID NO:28)

QVOLVQSGAEVRKPGASVKVSCKASGYTFTGYY IHWVRQAPGQGLEWMGW INPMTGGTNYAQKFQVWVTMTRDTSINTAY
MEVSRLTSDDTAVYYCARGASVLRYFDWQPEALDIWGLGTTVTVSS

16



VH chain of Gl7 (SEQ I D NO 24)
MELNSLRAEDTAVYYCAREPGYYVGKNGF-DVWGQGTWTVSS V L chai n

WoR@9107926 5EQ | D NO 26) PEDEADYYCSWWDS SL SAW/FQORATKEIN/085876
Table IN. Anti body H40 Vari abl e Regi on nucleic acid

Vi, chemugnees (SAQ chaio30f HA0 (SEQ I D NO 33)
CACCTTCACCGGITATTATATTCACTGEGT GCGACAGCCCCCTGGACAAGGACT

SEZEWW%WB\LLAWﬁ I ElE.TS'GJr.I&&S TATLTISRVEAG

CTGECAGCCCGAGCECTCT TEATATCTGEEEECCT CAEGACCACGGT CACCGICTC
35)

~ CTCA VL chain of HA0 (SEQ ID NO
TabRAC GBIy ANCTCAGINLBRCIBOBTEICAGH sequences

TCOCACCCT ACACTCTACACTCOCTACCAACAAAACCCCCCCCACCCCCCCCT

CTT
A\ P ) I e \ W W Vo \NDZ VoV an ¥ g\ LA B |

Vit EROATYPATERIEANRAABACOGEC OCTA Tabl e 10. Anti body HAO

CAGGW,KGC’&@TCEAGR&QGC@@TG&mmAmﬂdGCS@qWMESTTVNT@EIG&TGEGAM 0

TGGCTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGTGGGATCAGCCCTA
aee LESIRT, SRV DALREALDI WEL LTV IVS S ablh e
ATGGAA S

TGAT¢@TTTM$TICW@@GCAA®6A%F@T&@C@CR@WOn nucleic acid

seguences VH chain of A66 (SEQ | D NO 37)

Vk @AKEE@MH@GHDCN]AGPWGGGGCTGAAGFGAAGAAGCCFGGCFCCFCGGTG

T(Y‘I(T ACCCTTCT

s p@ACAGACTTCACTCTCAcCATCAGCAGACTGGAGCCT
GMGW?WWWXWF@TF%FHGW B R R A S S ST AT R ST B EccAGA

OO OOC T OT OTA T TAGC T OT OO
ATAA

— ACCCTTTCCTCCTACCAACCGA/
Tabm&wmmwe@wwﬂmmw&maTm VK

Vu %#m , &CACCCT GICTTTGI CTCCAGEEGAAAGA

FCAGLEWMGGISPIFRTPKYAQKFQGRVTITADESTNTAN

MELT%KWWWQWWW&MF@WW ACCAACAGAAACCTEEECAGEETECEAG

OAOT O TACOUAUOCOTACUT TAGTOUUT OOT AUVUAAUAUTUAVAALUC T OOoOUUAUOO0U T
CCTCCTCATCT AT7~ATWTY“ATV“rV\Af“A
A T T T T T A\ = an > v

Vk m&ﬂ' TCAGI GGCAGT GEGTCTGGGACAGACTTCA

EIVLios RaTlsALPGERA APRLGAPDAENRRTIT PARIFE S BETY Lol EP
EDFA‘(Yﬁ‘FQQmSﬁFPﬁFGW@ﬁJF@ﬁ am no _acid seguences VVH _chain of A66

(SEQ I D NO 32)

IO\ OO A\ lllllhrv-\r\\ NN JCLOL o DY

TabfR T R NP, T TIE FRUARG McIoit acid Sequeieas = /o o

Vi Mekn ILHESEDESVYVITARIN) SSYQPNNDAFAI WEGQGTWTVSS VK chai n
" of ABG6 (EFOQI D NGO 34)

CAGGTGCAGCTGGETGYAGTCTGGEGECTGAAGTGAAGAAGCCTGECTCCTCGGTGAAGETTTCCTGCAAGGCTTCTGGAGG
CCCCTTCAGCATGACTGCTTTCACCTGGCTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGTGGGATCAGCCCTA
TCTTTCGTACACCGAAGTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAACACAGCCAAC
ATGGAGCTGACCAGCCTGAAATCTGAGGACACGGCCGTGTATTACTGTGCGAGAACCCTTTCCTCCTACCAACCGAATAA
TGATGCTTTTGCTATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCA

Vi chain of E88 (SEQ ID NO:42)

CTGCCTGTGCTGACTCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCACCATCTCTTGTTCTGGAAGCAGCTC
CAACATCGGAAGTAATACTGTAAACTGGTACCAGCAGCTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTAATAATC
AGCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAGGTCAGGCACCTCAGCCTCCCTGGCCATCATTGGACTCCGG
CCTGAGGATGAAGCTGATTATTACTGTCAGTCGTATGACAGCAGGCTCAGTGCTTCTCTCTTCGGAACTGGGACCACGGT
CACCGTCCTC

Table 1S. Antibody E88 Variable Region amino acid sequences

Vi chain of E88 (SEQ ID NO:36)

QVOLVQSGAEVKKPGSSVKVSCKASGGPFSMTAFTWLRQAPGQGLEWMGGISPIFRTPKYAQKFQGRVTITADESTNTAN
MELTSLKSEDTAVYYCARTLSSYQPNNDAFAIWGQGTMVTVSS

V1 chain of E88 (SEQ ID NO:38)

LPVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQRPSGVPDRFSGSRSGTSASLAIIGLR
PEDEADYYCQSYDSRLSASLFGTGTTVTVL

17
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El VLTQS PATLSLSPGERATLSCRASQ EDFAVYFCQQYGSSPQFGQGTRLE
| K Table IR Anti body E88 Variabl e Regi on nucleic acid

waeguerness VH chain of ES8 (SEQ I D NO 40)

CAGGTGCAGCTGGTGCAGT CTGGEGECTGAAGT GAA
CCCCTTCAGCATGACTGCTTTCACCT GGCT GCGACAGGECCCCT GGACAAGEECT

TGAGI GGATGGEGT GGGATCAGCCCTA

PCT/US2008/085876

A OO A oA T T AR AT AGL AR An

of A TeltmaliZih HTNdIZT WWTW@A VL

Ic%lin of E88 (SEQ I D NO 42)

of _E88 (SE'O | D I\IO 38) LPVLT

PEBEADYY

seqallencas flnn

‘ F@@&M@TT\F "‘I‘HI%T

HAKAR d

| ; 4 ‘SEQ ID NO: 84)
y F PNNDAFA)

Bt o R oeEaL i he |

IBINozsA1g 1 nf | ue

akiH bOoUi €S DRAB (SEDIINO: BO)TabI
Tabl e 2 Those qkllled in ths

| addi t i onal
HPRFEYRAR AERRR Y
]

scFvs havi

GO S SRS RRU At

dtal engt

initieg

posdboUt 2oeT$wa§gf§sw so |
B . —%v +j "—|-
gﬁcﬁbodi esT%%q!EEA\C yped #IRI‘ NRHES {86 "Sl Betha
RAGNR E

GIIPIFGEPNRCHRAQGT gur
1D : niz
S e_N J: )

1 GASVLAYFDWQPEALDI

SEQ ID NO: 91}
STl %mT&NHAV
m_QQgBEQID %QZIQEI ‘
» _)y CSYAGHSAYV .

af fini i es ranglg fro
W&@@dﬁ—'&m

ST C
Amtibaty TCTTEPRETCCAAGCAGCTC | COR2 CDR3 —_—
T —_ ‘ ! : 59
QI = “SSGYHFGRSHFDS
Ant | body Q W-NO: 80)
obrasavHof GLYYYESSLDY

TCVFDH
{gE% ID NO: 62)
GKNGFDV

: 63

NZBQ ID NO: 65)

eDSPAYYYGSGGMDV

(SEQ D NO: 66)

SYDSLSAYV

soao. i t
ontacted with 293T

AVV
t - 04
SYWDSSLSAWV
Q P NO:

ant i body- vISEGIDMOTHIr e was
AGING Dﬁ’éPT‘P

it e

r DSGNDRPL
;é:é‘é !g NO: 96)
1§i S/ PQV

] NgEeQ ID NO: 97)
_mnt neumasmkwun activi msa@mm_n:m; m@cawags
LN :
ﬁﬁﬁYf—r ali zed$ %“%?O'PL - SCJ 191 $NNHEP f%h;l (SEQID NOI:A?SL)
Rk at 1 AREEIGFASEA D NO: &) | QQYOSSPYT
E ID NO: 76) ID NO: 10
HOBVL RASOSISSYLN SNEQRPS (SEQIDNO; 3) | ASWDDNLSGWV
ID NO: 77) (SEQ ID NO: 101)
2AVL 'I'LSSGHSNYIIA VNSDGSHTKGD ETWOTKIHV
' (SEQ ID NO: 78) (SEQ ID NO: 90) 1 (SEQIDNO:102) .

Those skilled in the art will recognize that additional scFvs ar4 monoclonal
antibodies having different binding affinities may also be therapeuticaky effective. For

example, antibodies and scFvs having binding affinities ranging from z>out 1 pM to about

200 mM may also be therapeutically effective.

Neutralization of HSN1 with anti- influenza antibodies.
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Characteriza ion of the 8. 10 and 66 epitope. Primary
epi t ope mappi ng of 8,10 and 66 binding to the

w0 ndobiavieza hemaggl utinin (HA) protein showed tPEr/US2008/085876
epi topes of these three antibodies were siitilar and
are | ocated at positions 307 on HAl and at positions
52, 59, 65, and 93 on HA2JThis epitope is conprised.
4632107v. 1 18/ 2of the hemagglutinin protein which is

not Hsyﬁé%umyﬂéaevlﬁﬁbés%rc Hahﬁatécﬁwh!l'i‘ bivKﬁnl‘@F {9 RTNedgipwn
ant - [ uenza anti bodi es which bind the neuram ni dase

antphodtee ard thhjantibady- \sweamvyretm opptacted wighr298T gplly. Infectivity was
| l t
# %.&%ﬁah Iagén gﬁlopy% &e %a%e@enﬁgm; g%fﬂgm
H40h@66;rl3y’:§t B88, @ﬂmw& aftibotlies bava,potent gersrslizitionaekyieggainst
W b
S DL uld Roo Mkbbaidi a Grodie i8R BANE Phurilly newtealize
strdifp Hil 1S G191 §zind deodetated e nenstabized S@mnoHI-PIR@4 @’ag“re 6)

CoYIRRLS 85 LPhReth Sid EepiBHEY! N - 1500 A2 of proteln
tructure of H5 itself is
not Pmngtm ebitopeniapping ¢ofcd; Hhand\66F-biading telthagnfly¢nza kemagglutinin
n s [ I
(HBYPGER R0 Bl GipBo Gl RS, alilluch Wate st bl ) e
at pdéi@ionCl (Hmrdgel Iamadsposmonhﬁ? 158r65aand$3 ohH A2 Tkis epitope is
:R:ft'de" (conprising the first ~21 residues of HA2)
MR8t he menbr anepr oxi mal stem Fl O bi ndi ng occurs
exclusively in this region (Fig. 6), making intimte
contacts with the fusion peptide, elenents of HAl and
“”?ﬁg (both of which are integral to the structure of
i'S region) that |lock the peptide into place in the
neutral pH conformation, as well as the large helica
hai rpi n of HA2 t hat undergoes a massive confornmation
change at acidic pHin order to propel the fusion
peptide fromits viral nenbrane-proxi mal pocket to the
di stal surface of the virus, where it can trigger
fusion with the endosomal nenbrane. The heavy chain of
FI O plays the major role in H5 binding, utilizing the
tips of its three conplenentarity-determ ning regions
(CDRs). Each FlI O nol ecul e make contacts with both the
HAI and HA2 subunits within a single nononer of the HA
trimer (Fig 6). The contact region conprises a pocket
fornmed by part of the HA2 fusion peptide, wth
el ements of HAl on one side and an exposed face of
helix aA of HA2 on the other (Figs. 4 and 6). Atriad
of antibody residues - F55 and M4 from CDR H2, and
Y102 from CDR H3 - form maj or contact points. The
phenyl ring of F55 lies across a flat surface forned
by a prom nent | oop of the fusion peptide | oop (HA2
resi dues DGW 192- 21 (H3 nunbering schene;

18/2
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subscripts 1 and 2 refer to HAl and HA2 chains)) and
the aromati c side-chains of two flanking histidines

w@ e@siotzes 18i and 38i) and a tryptophan, W212PCmszns/085876
forms the back of the pocket. The side-chain of M4

of thellemagglntiadtsotcewhich it Shdd Hohe @frud\Zhas i3 ﬁlldllkBﬁlbﬁit dtlser known
well as the side-chain of 1452 from helix aA, whi

ant-influchgy #tORAICH WoighduRg thedeygainiHywsgie HosRes 1th1% bv e virus.
%%@ Ry %t@nﬂafnoﬁ'%?{he nﬁpélgogger ts its side-chain into a
by four side-chains of the
aAThekpitgpeaand nadde@f hydiimpeivne@hds 1AbsaF ﬂ)@gdiytsoh&ng the crystal

s 88 Rer Y Ml it SETEE i HRGHEE\ SPAARAR Shopfion. dnd by

mutdPehésts. A a@gn@TLﬂng of HAl at the base of the head
region ( E e). 191 n parallel, nutagenesis

expéri qmml@c, \mqheHé armérdundsuthres mndiectules QfEAOI o shmmtry -related

define t pi
sitesy gy G 7/8R0 7Y L BRTabo s ek Tsay: Cosaite® dET T no
signifcafify alfdr&@by F e@Binkdihg! BIAUS @Qntﬁésm'i’]ﬂ' a@h%ﬁlg%éﬂaﬁp (H/AO that is
bi nding, while the conservative mutation, V52L, had no

activafqddust profselysis wlaesegs, intpUwvarsubwtsoHAd aadfHA disavagp lpsdsito the

burlglaoct‘“ Cfuglgﬁ g%ﬁ (fe &0}0@ fsﬂgﬁﬁ g%a?/e%g{‘u%%?% %IIA?[)__Iméo the membrane-

proxlrﬁbl ste)m Elh)llﬁndlﬁgl ba@@m&&h&;l\&ﬂy inhﬁlsQEg‘-ioiil i x6), makinkliptimate
consistent with the epitope._d

contagty ¥t hoHsiopmcatds. ﬁlemfmsmfd% kam% Hé\.erb?té of pHhdchprp dptegral to the
I
strué‘{l}’l]‘fé ao:? @gg {egﬁcgg rt}lif%? l&{l& tﬂé){)%{d@ ‘rf]ﬁ AE rp%lce g?{rlllg ngfrﬂé tpre?Jh%%tlon, as
welli amﬂlneclatge\lelioeﬂ hairpinag ¢l A2 tmeundepgrics g negsit o penfamdation change at
L st Wi t h etitive ndln Fig.,6, Fig. 9).

acidRIREH OGR! (8 RO PRIGIeC IR o F il gl tima? pocket o
the cﬁﬁh’lt JulfabZ 8F thE rvHﬁs Rdhedd RBAY irdg @Igfufsﬂaﬁ wWigikhe %hdd%ﬁlnal membrane.

conformation of HA'in a region that provides the

t r iTggbeavyrabein dfifld@Ipjaysehemeior ofle irBlS birsiing upbpng d@ tips of its

from.t ket or confor ' I n hat
threq (ST FuERGER Emtfhe SR R QBtond ATEHSHAT B Effets win
bothttBé PIA'12dHdI DAY ¥ibun@t Slihirt HsihfRUNGGINPF thd HR e @S 6Ndhe

i mmunol ogi cally active portions of inmmunoglobulin (Ig?
contpgf|region eemprises a pogkit detmeddytnisofdmblafugan ﬁﬂttldgewlth clements
of H%ltn?qnl)on st et %Idgaglﬁetxps eg%;%gog%fei onfq%lAnl ;nirllljenoqt et 1gs 4 and 6). A

triad’ dﬂﬂﬂﬂﬁwya@@aﬁesvm RI3 anld M5 &80 @DRtHz had 30D By COREES S form
Wi th one or nore antigenic determ nants of the desired

majegreontgerpanty. theadheppringeafdis Swics Beiesheflaipyrppeforngé by a prominent
loop%}ttﬁéjﬁlgfoﬁ%ebﬂ% lldg]? SHR?tres?(ﬁ%s %WI 1'9"1&1) E’é§ Rurnberlng scheme;
pol'ycl onal”, " nonoct onal’, “chi meri c, onmai n

subsariptis Doy )2, refer fgHE 1A 2 Bladins) Faddl thastntatia bld)aibhalns of two
fragrrents scFvs, and Fab expression |ibrarje

flankipg §ised (s yes (185 e 381) el  Bepiop b, Mot laciihieh if%mbﬁ the back of
the FREA! SR %j&{ef‘ Lhikgem4d a:l% o bRl ?@gfﬁﬁg Tl&é@bgﬂ’&q A PA3S,, as well

expresse roma gene rtusion Inc
as th¥élsidenchath ¢td45, from helix oA, while its main-chain carbonyl oxygen hydrogen-

bonds with the side-chain of H38;. Y102 inserts its side-chain into a hydrophobic crevice
created by four side-chains of the 0.A helix, and also hydrogen-bonds to a backbone carbonyl
(D19,) of the fusion peptide. The CDR H1 loop makes multiple contacts with the C-terminal
end of helix oA and a loop of HA1 at the base of the head region (Fig.12d,¢).
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genes |linked by a peptide-encoding |inker. (See Huston

et al. (1988) Proc Nat Acad Sci USA 85(16):5879-5883).
wae\ownotesy of net hods have been described to di BCEUR2008/085876

chem cal structures for converting the naturally

agane@ailiet mbatenehie M peahlettsseRacatiod oul droidlixaal tdRéY Mcfine the
pol ypepti de chains froman antibody V region into an

epiteqe 1g~r§) Sdutheonsip Babsidwas|th4t dirgctiyngamtagt theraatibody: VS2A/E, NS3A
and &6&3 8 ﬁgcalcl) }éer(]iugen (5reab§alf%ds angr‘t])%d alb %ﬂm.%, %]glel? {hee.cg)p%erﬁtge mutation,

V52Bah&iio st A &ﬁhﬂroﬁl&utaﬁoﬁﬁ&i 4@'&’fer@ﬁ@xﬁos@é(ﬁac@wthe\1&ﬂl}( which
| ar ge nauve human scFv |ibraries have been and can

doesgiias &P%Cttﬂée yittey dad ppgéfesiny aiibedy pudimed Rigetbank ﬂwdy
mut%%ﬁgﬁs &gtﬁé DALy IXHL ﬁhgrocro%s ?tfegtt \?ftﬂ Ale. e:ﬁ?hhﬁ : %{@%g civsg‘g?ahlogfaphlcally

raries can be con tl‘UC rom .

for F10f Beith@usrd] tiaabaswb mAYS dRF whixhi vodt@t®iral data exist, showed an
di seasespecific ant i bodi es. (See. Barbas et al., Proc.

almaogh fdentiged mitangaiAb higghng QY@éggndusat(Vf@ﬁ a\closglynsgeapning epitope and

i)
consGt v myoRike ARREFRE P EiE D, TkPAORRs MR e thacal
three¢ eA bt memuahamymmfbﬁ figbilitiag fenchiydd pH gdd foingdionlod/H Aairda region that
r fromon t.her by the nature

prov{i%‘g’ NS ﬁlﬁ%g Fse Pﬁtheﬁo iofyPeRtide Erone P%ﬁkﬁt)%r

confblASRRAI ANESHAQL A5 IR AZodld stasUch as 19G, 19G,
and others. "Furthernore, 1n humans, the light chain

__Jhﬂy;be a kappa chain or a | anbda chaln The term

¢ nespFd hp 108 i iie Biar oh omgupelop iy mofeetles ah

1mnﬂﬁélbgﬁmyaﬁ&§ve rtédis 0@ BAmBh&ElbMdin (TEEmSBELISE Ne DidthchRs that
siteis forned by am no acid residues of the

contpintagranfigen bipding B¢ that swcyﬁCﬂléJg bmds (igfmyripecagtsavigh)(@nnfigen. By

MR T —

mor€ hitigefic detfriiia@ch deh@@esurBd/ Bﬁigbﬁralna ldbe&s HR géaRnwith odtc
i nt er posed between nore conserved fl anking stretches

polyRepiglss asntipediereifeluge; rb@@ﬁr@m@t limgfed tqzpelycloppl, @onpﬂen%leQWeﬂc
dAb (Eg;naﬁl ﬁf)(?’da{a @Qalﬁ(:f*ab,an dgfgcgﬁ(gbe Sfré@h&ﬂs 3Ly, and Fyp expression

tural et ween
anhypervarlable reglons in |nnunoglobullns In an

antlbo C the thre ervarlabl reqi n of
a ¥y ghe eﬁ%vﬁ Z Fy' Hé’ObfPF 3%%@9\#5.1% %B?Vé‘ a%&ﬁ Yrave
hete%%’lé(r GRainTaghe b3R8 $dni £ F@ﬁe‘ Mioh thB@f V’%h%{d Vlencoding
hree di nensi onal space to form an anti gen-bi ndi ng

gﬂkgdmkatbya?ﬁ@ﬂ@ﬂﬂmg@ngbmhdlﬁ@eéhmmmaéaﬁéﬂBﬁhﬁk@ﬁﬁﬁwan¢ScrUSA

sghab PRt Sa hTREsUAT Pas it B e Gr-2H B iRl sructures

for d@)ﬁaé{ﬁnglﬂ@ ab@hily §é}%g’h$edab@t dheh@dal1§ @eﬁa@at@& light and hea
| enmentarit term ning regions," or "CDRs.

polyp@mmwéammfr@ﬁua%nubeéy Urf@g@fl iptpan ey ﬁlﬁkﬁcglsﬁvvbwhmadgld into a

threga?ndeﬁg sktﬂctﬁhegﬁﬁ%gta&tlaﬁ@dsllgﬂ% (?he stfuecggg 8% én e{l b'%sdlng site.

erei i nc any p
See, @t €U 81 Paoiit Nepajobe, 508, ﬁpm(fﬂ and#9d6 g8t o an

i muno Iobulln an scFv, or a T-cell recept or

Ep IVteEﬁb AL RN & B PRCE Y libraries have been and can be created to offer a large
source of rearranged antibody genes against a plethora of target molecules. Smaller libraries
can be constructed from individuals with infectious diseases in order to isolate discase-
specific antibodies. (See Barbas et al., Proc. Natl. Acad. Sci. USA 89:9339-43 (1992);

Zebedee et al., Proc. Natl. Acad. Sci. USA 89:3175-79 (1992)).
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usual Iy consist of chemcally active surface groupings
of nol ecul es such as am no acids or sugar side chains
war@onzsd | y have specific three di nensional sPeT/UB208085876
characteristics, as well as specific charge
chad pedegtl] sitibedy motyculRX abRired fant hlhlﬁﬁhs&ﬁlat’@tys ang of tesotses IgG,
agai nst Nterm nal or_ C-term nal tides of a
IgM fﬂ &z

A, deb endileD. el SieR B Fic AT by Hs MalumRE Sghezghein
plresg’ﬁtrfﬁi kfGmoleANE CFHHH Rl QginGal sl RdlRds Weﬁpﬁl fiy mﬁﬁ%ﬁfg@[ and

the non-covalent I nteractions of the ty
othem: ﬁm“chbﬁnmre,eln hamansmhmkngit(cbuhmmyrhﬁ aekaplpe chennl oan lambda chain.

antjgen for which the obulin ec i.fic. e
e e R aE s OT I RISE Buttonl FHSRgs iy pat of e
1rnrﬂuﬁ@)§69@ﬁﬂ HORcHE P Bardt a‘f:‘e§ $f Qnti%%n‘bﬁ{dﬁfg Qe taﬁ‘t@gen binding site is
di ssoci ati on const ant e intefaction, wherefn

formeddrysintiee a¢id respduss ehths I\é-tegmgatl eariabfl¢ (V") yegions of the heavy ("H")

and bwn@b? ﬁ%@g lT&g%enlBlgﬁgdg erttét:E Elgei%]; ﬁﬁéﬁﬁgﬁge%s of the heavy and

lighdh@iM3, feferfcd@o ag thypeRarigble Redi®ishOfe itépblcd HIBASHMAE conserved
t he rates of antlgenblndlng S|te/ant| en conpl ex
st hblgss.

flankigg piagtrlens kanwnas SEvepweikargionhepe| iR thatam ddpanters to
: . t f

amngop?clﬁ% I&iqgl&gcgﬁ %@ﬁ a{rl]r? gsr?tg%tny ofﬁl?nac@eg%&% a 5&1 Qc%gtro ahglfemnable

regidiizah uﬁﬁmabglysbmlnfsl Theancantibbdy ﬁlateeullenthb G)Iirbe Hyp‘eeﬁiriabhﬁeglons ofa

Thus, both t on rate constant" 21(KQn) and the "off

light he @ 2¢rhe ﬁﬁ?e hyprBGyiaklg ﬁ%@%@tﬁéﬁﬁ% elepimgrecigpepidiclagiye to each
othePln thA® FHABEESH Qﬂcﬁcg B fRAntd %FBMG ratB&, Ghe anti eé1-7b1nd1ng

assocl ati on and ssocl at 1 on. ture 361:18
surfz(c]:QQGQ@lplefﬁhetarﬂbltbe thfcckdififendik@al serfadel efs Holned antigen, and the three

cancel | ati on ramet e not related t
hypdip et SeioRnal sachal R NAEY bl el Chybt 4l rEmEd R tant
"co E}Qemélft@ﬁtg &@&ﬁﬁﬁhg}‘egl%\” SICPRA CORLI8PIANTUAE VIRE¥gions of the
I ochem 59: 439-4 An anti body of the present

1 1A| and @A6 i aptibpdy @alsuowm msbgmefh ol Figutgiomgspestiecly nf | uenza

PR HIER, aser ™oy a8t R e f N inab ElnabR of

speoﬁﬂdblﬁ@& t(D uefremaid dlotulihOéh okt or @it rdcepldr. Bpitopic determinants
nmeasur.e K assays such as radlollgand bi ndi ng assays

usuably consit|of chergisals agivewhrfees graeRiagssKi meleenlessuchas anirio agids or
sugalr E%ig %ﬁﬁﬁ?a&{ Sstug ghg\% %temﬁ'c_mhr?é dﬁlr?elﬁ'élt%ﬂlllrh%?t%}al %ﬁartalp[?rlstlcs as

wellag spedifiottaged Mra&cefmstwmwdm exmhplle; agiodiss aay |bﬁmmmgegamst N-
i.n_the generatian of anﬁlbodles t hat
termingh QhGSpEMnel ReRfifiss Afia9I¥NseEE pr ot ei n conponent s.

Th %%%s?&(hérkﬁdtﬂeQetjﬁﬂe'uﬁﬁﬁmé‘\ﬂo icaflﬁﬁ&’iﬁ "'%ﬁd b hdhuddlodisal binding

possible to determne, wth undué experinentation,
propieftica” tefiereto thrommedcynkeht mtﬁradﬁmdy ofiths tyrivevlsalmeccur between an
unan anti bod . the

t I .
immyRognp 4 5B e Juf NI Ton e Ra he iy Galarh lip s erific. The
streﬂé’ﬂl? or aftity Jf ﬁﬁfﬁu’ﬁbl@)@icﬁgblh&ng higtc At sLaf b8 eg]%reﬁstéﬁ in terms of the

| uenzavi rus. human nonocl onal a dy
dlsschxeﬁltw@ qoesta@tc(Kcabwﬁpb@ @merw:ttem, wherefuaemalias aakprasnts a greater

bod nvent i decr ease
afﬁnbtyhjgn X(%)lgglfﬁlga cttﬁ%ﬁrol%ﬁlgé Pg%eé?cted}m ol%eg?}d%sfcapﬁ)g quantl tied using
methdi &Rl Bwntif @ik drt. On® sutik@lethotiRatails measuring the rates of antigen-
binding site/antigen complex formation and dissociation, wherein those rates depend on the
concentrations of the complex partners, the affinity of the interaction, and geometric

parameters that equally influence the rate in both directions. Thus, both the "on rate constant”
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the two nonocl onal antibodies bind to the sane, or to
a closely related, epitope. Another way to determ ne
wobk@bloen2sa hunman nonocl onal anti body has the PCT/US2008/085876
specificity of a human nonocl onal anti body of the
(Koo Bivcthici"Off rits comstite(las bdiﬂie&ieltéi@ﬂﬁdi@%al@ﬂ@@h@iﬁ #e concentrations
anti body of the jnvention with the influen

and Bw&@%aahrat% of ysspiatipn prd digsogHting, (&eﬁ@é@ﬁu%é 1861%& {9 The
ratlo tffpnﬁﬁe Ig?l S ﬂ;e%r&%ﬁ%glﬁ%rr% ﬁfg%l ]%ir?]g%{etgﬁlt | boéﬁé%goﬁanfﬁﬁlty, and is equal
to thbeeis;slse«:{am(m ¢amkiabi Ked(Ske debaalpiDavigs dt al. lﬁl%@) tAlmeuzi-lVRev Biochem
59:4B8 R b cbedieel B ATt TRBDS ot o peaiag Iy furEGaantiuenza
e S L S T T

preférabigrx noomNic hmtmbstqmﬂemw §$0@f>M toebbmviepivli, amessaredds assays
al so carried ogut by utilizing the influenza virus and
suchpstradipligandpingies poprys Q’feﬂlffné%rtaSWﬁ keowhin thaps skildagyinithe art.

ablg;y glﬁet{kg &R (é% ﬁ:& o H%}lr’(ﬁﬁ%gs 'o?gg iyl b? Yt a dherlvatlve

proceadur es nown e art USG
fragmend aictlog Ihonfolqgodr}drihol’d@l thﬁ‘eoﬁmmgd)lemltlalzecbafstanbﬁdmm gen in the

s AP BB Ll Lo S

or triglogsiIddng &&% wilﬁﬁe%eélﬁﬁe t%éﬁ'ﬂﬁ' Ifossﬂ&réttb B@t@hﬁﬁe \ﬁthout undue
Laboratory Manual, Harlow E, and Lane D, 198

expeSjpndntegiopiarf bdlunLaabmnwpbmyl #tibedy hahd sappy $mglﬂelay b@ ] ,hurnan

NY, i,nc r d. herei f.erence),. 2 ti bodi es
mongs g a B! B i) SO Dot e BE R Tetise ¢ T Pa s thelater
fronBbih izt tHe HLR RS teir &PMRY infRichgh ARRL af theAulian RidoBloRalGntibody

whi ch provide primarily the 1gG fraction of immne

being é¢stath cogutsis utnthe iaumen meinpelpnaitantieddy, oftthfelngp@mm pgshown by a
t 0]
decrg& E{I]ldyx% qhé ﬁu ope ?Hggﬁal%&lfﬁ%{é %fgﬁrelu mﬁ ; Zhee it olrs1 hléely that

ereo

the tml m@ﬁbclcmapatrtibwles b ditomantpectiofa dosait icdely epybpe
|nnunoaffun|ty chromat o %§aphy Purification of
i mAWRET BBY e Agcningpdetlisse Aumppmopgelepnl entipgdyrhas the specificity

ofa }anngh H%ﬁgflggehecmﬁﬁ body S E’ tﬁ{/&v?ﬁ'tgclil’ is %&eg}{%u%fei th %@?Eﬁ fonoclonal

antilRQIGOY theppyelﬂfmnzﬁ)h the lnefliteazarHAnprovaih onah wamhl ibsdipt'malty reactive,
osition"

and %%ﬁﬂ% %%gﬁé%@nﬁﬁm ibgﬁy Bring oap geigyhing R 5@'@%

monbﬂ%hal%ﬁ’b@dﬁb MBS iARILACH! If%s a%@l‘?tﬁ't@ $indfth@R REfYn. If the
nol ecul e consi ing of a uniq t chain gene

humpn udmocloafddmabm lq:uug thetadqs mhlzbltﬁd g@nsnpﬂdd:@bhoodl, ff has the same,

articular, the c det er mi ni ng..r egi ons . :
or AR ipa sl s RGU b S T o5 sy e bR oRAY of [ dpyention.
Screbhifig Phesbh 82n6¢lohd) Anfeiidsadfitidinvdhls, 64Mead]§b @Rried out by
antlgen bi ndi ng site capabl e of |nnunoreact|ng with a

utiligigg thecipflagnze yirbe prd defternieing idhicthen therest araneelopeldnghody is able to
neutyﬂzgld%lghgg{zgg,ﬁgfl nity for it. Mnoclonal antibodies

ared usi ng hybridoma net hods, such as those
Various procedures known within the art may be used for the production of

polyclonal or monoclonal antibodies directed against a protein of the invention, or against
derivatives, fragments, analogs homologs or orthologs thereof. (See, for example,
Antibodies: A Laboratory Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, incorporated herein by reference).
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descri bed by Kohler and MIstein, Nature, 256:495

(1975). In a hybridoma nethod, a nouse, hanster, or
w@tden7appropriate host animal, is typically ipomnszeg0sss7e

with an i mmuni zi ng agent to elicit |ynphocytes that

pr aditibedies carie mairdibe vafll-picdietigg@st duohds eﬁinﬁtlyat

will specifically bind to the i nmrunizing age

chrogjagear#iyi L\?QgWTOtFH’eAW RSB (b ddhighppropige |PFhWﬁ111§2%18 Ig§ fraction of

T
o TS M BBRI ) kP SPLp Lh 5e oot e
1mnmn0gleblﬂut Joapkobr arGemEpatHeycof,emaﬁbef 1rmaob1ﬂ1h<&ir @l a bélomd to purify the

hoc tes are used |f eIIs of huna n are
immghE e c 5fibagy B RrRereC Tty fyamAOREY v oRiichupa Shsed
1mniu§10él@5‘ulﬁ'}é R8s EREER kAR BB 68D, Wikkifl®al(TRASciThiRt, pubhshed by
nmphocytes are then fused with an inmortalized cell

l'y
The ISpnetlsjsinng Pk\ll@@ﬂnhaaaPé VabkilagNadeprilddc20083, pp. 25- 28)

oLt S BGOSR 5 R s
as uQGARETH GefRFE5 S, poh49BEN oPintita Ay KRoulds IR Lbkinzdly 60 oloculr

lines are usually transfornmed mammal i an cell s,
specprarof sl ashy| polagrae eonaistiag o§a gRiqpe aéhttchamogﬁm eroghet andriamique

o AL 1 TR LR PR 095 oo
the mondcddilabarttibotiy e idedicdhintdilahe proéfcalealbl }hegoptiatios. mfbs contain

or nore_subst ances that inhibjt the growth or suryiva
an agfigeninding bitetrPablfRp FARLP OIS ting With 2 F%“fw@%ra?mqoae of the antlgen

harh H?% | nzyme hypoxant hi ne
© m@ﬁgﬁgﬂe %%ﬁ% @ogyﬁﬁ%ﬁgﬁsﬁerase (HGPRT or HPRT),
t hé/lcmmlctomalmnlmbddlamdtﬂie frbeardd inglbytasiomapnethddsy sumihl als those

desciii Hip RN Gl B B R0ee Dnd bR RR fpr merhod.a mouse,

harnﬁg:’ Bl ot hGir6iatCRbdt §r11m?a:13 Rg %ffp@cra[l q’mhﬁl‘ﬁ%ﬁ @JlihzeﬁiCinﬁﬁlﬂlzmg agent

l'ines are those that fuse efficiently, support stab
to elmﬂgllvrnipbwesék@trms@ce or afc capatilpofigrodycing entdwidiss tlead wﬂl

d duci cells nd ar.e sitive

s BRSTRAT- Rl ariih AUrRSH LS hisbbRoskSs Ban b lggmunized
invigel | lines are nurine nyeloma |ines, which can be

obt ai ned, for instance, fromthe Salk Institute Cell

Di JheiBuunEneceshewill tgaisally mghide g prptsihaniigand fragment thereof or
a fuﬁESWn%ﬂo?&Ht E}éé%g %ﬁ&% Segﬁ# Lpﬁeglfghgrfd %I%W%%gy%@eﬁ% u{ééd?‘ff cells of
humah Sﬁgimamedémen aspleen belth draympheaody c:a:dl@ @fd wnad ifnoathuatun

nmonocl onal antlbOdlgig (See Kozbor

manfggla:g@e&rceq_gg sirgdy Jdymphocyges arq\ﬁl}ﬁ% &‘SS% gﬁﬂmﬂwhzed cell
line E’ﬁlﬁg H%ﬁftﬁﬁe ﬁl%ﬁlléryg s':'%cﬁrég péﬁr@ihérfeﬁ% RIS, tVRIrel h}%‘?%ﬁ%ﬁlra’cell

, New York Thé cul ture nedi um
(Gocﬂlng vMDndmld)rtada AlllVibOdldK) Peinciplds snd iPeacuud: tAnaédnrcdheSShelﬁ)Sﬁ)epp

59- 5T et igaf At Rar e Be o R GEr AT A b e Pty
mycRRELE s O todeRf, bEPINO &h@RGhaRbil Q Y @sﬁﬁlyp FADHERAsOMyEBGa cell lines

hybri dona cell's is determ ne
are employed. The hybridoma cells can be cultured in a suitable culture medium that

preferably contains one or more substances that inhibit the growth or survival of the unfused,
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas
typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which
substances prevent the growth of HGPRT-deficient cells.
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I mmunopreci pitation or by an in vitro binding assay,
such as radi oi nmunoassay (Rl A) or enzyne-linked

WO pownoaebsor bent assay (ELI SA). Such t echni queBCENS2008/085876
assays are known in the art. The binding affinity of
t hergferatinghadtal 28d céldyeseadthobOthaekdapificntl@, support stable high
determ ned by the Scatchard apalysis of Munson_ and

levepginressign oAgafibody;hythepglcctadantibody-pragigome crihy abd ate sepsitive to a
medf}R S RGN AT ARRNHE aMo?{ére?JrreﬁQ&‘Pfdr&ﬂ d @e‘i‘ltliIEQ gfeg urlﬁet myeloma

IS Inmportant to |dent| ant1 bodi es having a
linegd &chéecaofbesﬁ&n:ma‘dl, tartipstaned, feorhitighSaik hdtinge atl il]‘lsttlbuticcerenter,
he t Al ter th eS| bri doma cell s.
San Diiego; g@ﬁﬁ"?l? éEI‘Ii g’tel"(%m%“‘@ll?é'é’ PE é‘ﬁ}g“ﬂ% éﬂawsas SHglma
Hurﬂa!nrﬁ&él&ﬂa ghd %h%hﬁﬁﬁ?ﬁéﬂ%ﬁﬁleﬁ% cQ:[lCHH@s QMO f5RNRE described for
ods Godi ng, Monocl onal Anti bodi es:
the Iﬁ’odlmtqu IOélaummI nmppadoig entiboiiesd dftacK Prtes.sl; Inmese), 15p:3001

o b 8l 0! AFarBEebTu Ra et B P apticaions,
MarbB DkReant. RRM v oll6 40818 dh 63 t ernativel y, the

hybrldona cells can be grown in vivo as ascites in a
marhalcultarp enadime &1 whigh thinhybdameselediestberedgan then be assayed for

the psrg%&l:eo Sterﬁoﬁc?cﬁ]or{%? aﬂtﬁﬂ%ld?eg %greagd R 1ﬁ%t Itlf“eda ftlggﬁn ILI%?GI‘%H%}‘[FQ glndlng
nedl um or asci | ona I MMuNog ul 1 n
specpﬁmuyfdf@xatnooronplrmeddxeeproﬂucﬁd Bsthe hgridoxangalle is d):lt@hﬁﬂldd by
A- Sephar ose, hydroxylapatlte chr omat ogr aphy, gel
iImmupeREFIBIHENNEY LY and afripshiading assy ¢ sugh %ra@rﬂl@ﬁﬁm@%{% (RIA) or

enz%%lﬂ e?lﬁﬁwlémﬁl%éﬂ&s? agéstsﬁj'f‘g%ﬁg%gc? %s fha& Q&{Qggiﬁ@tknown in
the dvo. The, lﬁﬂ(ﬁng 6ﬂﬁnl®Mﬂmﬂmoanhglaﬂ hmﬁlhwy «:eﬂl cfmad:xaaqilé, boditesmined by

the GO SO R ER LAY GRUESE T F AT SFlhoover,
in th@{abe@w@ﬂ ﬁ@étio%@ oPHRRES ok ahu@&ﬁescarfmhﬁ)r@ﬁt t@llaéhtﬁg antibodies
specifically to genes encoding t he heavy and |i ght

haVlogl aihrgh dsiraniafispesifeityi dnodi kgl blnﬂh@ ity thotle terget sntiglen.

i B P ek Hega TSR e G R algivd by
llmlﬂﬂg/@mltﬁ)lh%)rocyéﬁhfeb aild BroWEsy §t£1ﬁﬁ5cf ﬁl@th@ds | (30 d@@ﬁltg ERhb&onal

such as S|n1an CCS cells, Chinese hanster ova

y (CHO
sanshiRragtiqe) Acadeapc B@Shdw&ﬁ) merw é@)p Syiakle culture
|

med%%%ﬁ‘f%@we RIS S, DRI R iy
RPMIh8r40NAc dilis 0 Pd&mdmeellypdﬂefmybﬂdorﬁmtelakaﬁ'bb grovyin vivo as ascites in a

substituting the coding sequence for human heavy and
manymYnt chai n constant domains in place of the

horal. MHQOHMralnﬁﬁocﬁ%%fé@&ﬁo%tﬁ@ Suttdiotres BA] 600N or purified from

4,816,567; Mrrison, Nature 368, 812-13 (1994)) by
the @btved Iandlhlyl qr(alsaflteﬂ gﬁlut(bby tmlmmnmnabgilmbmﬂglmbutmdxun@catlon procedures

sequence r f th odi sequence for, a
suchr?& El& IHB{?PP % %@8%%% ga%tﬁe gﬁroma?ography, gel
clecROPFor &N AR sROB} AffinRP bmﬁf&dg@@ph@an be substituted for

the constant domai ns of an anti body of the invention,

or Meneclpaalkangbedipseanchl§ape made by recombinant DNA methods, such as
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of

the invention can be readily isolated and sequenced using conventional procedures (e.g., by
using oligonucleotide probes that are capable of binding specifically to genes encoding the
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a

preferred source of such DNA. Once isolated, the DNA can be placed into expression
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the variabl e domai ns of one antigen-conbining site of
an anti body of the invention to create a chineric
whkawaloga2s9 ant i body. Ful |y human anti bodi es ar ePemnUs1»0gl985876
nol ecul es in which the entire sequence of both the
vectbisghict hed the@adndfbieeigayiyose bellsiuch acditaginn@OS$ kel ORese hamster
ari se from human genes. Such antibodies are terned
ovary{{; N cshis»iop we&m ocdls that dp ngt fherAscapTpiitssdmenoglobulin protein,

to ot'S’chn%é‘ ynﬁ%&ngrl}f?qﬁn Efoﬁglaa!ntlﬁg&lhpﬁqhg§ec81%lg Hgﬁty lgc{s?geg{i dhRYHoNA

si ng i I que; uman
alsotcem: hmn@deﬁe@sﬁm ei@mbie;by saﬂastathtmg flﬁ&adhugrmcpmlncér fod aymdn heavy and

hghh%%woalﬁfa G Bl e CLOE HOSioeh Tyirine SgGisgemoee U8, Paent
o- MRES6 b mea%gAm @N@@R))W%%%elﬁlﬁel&g to the

|ss I'nc. 7-96). Human nonocl onal antii'bodies
lmnmayglbbulut ¢ddnrmqmmte ﬁﬁy’r bart pf thd wodidgsgquescntpr human

. (see t,e, et al 198 Pr oc tl Acad Sci
non RSB TEE: SEh oot ig P e et 38
substdtéd ﬁﬁﬂ{eeddﬂstaﬁtrdorﬁélﬁsi«t& anin¥ibédyOof(tBE Brvemtidh, oftanMe substituted for
1985 I n: MONOCLONAL ANTI BODI ES AND CANCER THERAPY,

the varighleRomajnsgf opg entigegrronpmiog yite efangagibedoef th mﬁtlon to create a

al so be produced using additional
Chm?erl]lgr?ﬁ\%q%nzgn&%gl udi ng phage display libraries. (See

Ho GgHn b@m@rm allitdoo‘dierstaﬁd antibody MolccuBis od whchZHe aﬁﬂ:e 6RO of both
Mar ks et al Bi ol , 222:581 (1991
the lghﬁﬁhaa? pyd th%d&%w %hﬁ'%f}’ sdrciag e RS, ﬁﬁélféfr%l humaincg&a%s nych

antlmlf@rbré et dﬁlrt]lb éﬁ%é” gf‘*ﬁu& hARSH SRt Ko dRRP ﬂﬁjeﬁr Human
., mMmce In e en ogenous | nmunog obu
mongelneasl antibeditreean ‘tqurtpaaéd lyy wwingwwplagtainyqucnthethuran diicell

on chal.l en ma t] roducti on .S obser ,
hybrigen S tiee Gos Kadie walt | R haBirdr HShynl fa% nads KB
h br’i&frﬁa%&l%n ﬁé‘t%'p!#é’dlfég hH&ak n’fo%@&lBﬁélgﬁff%ﬁles (@é&@&f@' al. aD@BS In:
ant i body repert0| re. This approach is described, fo

Momwme ANTEBADIS ANAECONCENDEER B Y5 ARG ;155 [154.508 %96) Human

569, 825: .5, 625, 126, 5; 5.661,016.
R%l 8? g%‘?leg may B ﬁ“é&%?ﬁc?ﬂlg 2[8 pr %Q 1‘1153%11” Rybridomas
(seelcph)et @., 8083l Proc Natl Wad Séﬁugﬁw 5@26( 19 bi bMahfe@ing human
Nat ure 368, 812-13 (19942 Fishwild et al, Nature

B-cabs ot cEmein Ggrrvirusgasim (sea 69k) et alle T e MONQELGNAL ANTIBODIES
oSBT BAL Lo Lorberg, en

uszar 65-93 (1995). Hunan
antih bdditi@s homyin adﬁilbddlez;rtah lajso tbe ppscaded edng) Sdldi’@onal techmques
nsgeni ¢ no nan imals which are nDdIer
1ncht({1,n (L

el e&mqa%'acr%% e el gl 227381
(1 99@2' NTBkcs St AN gogen q}lél %@%? ge : rSlfn?l%H? NRndnQintibodics can be

l'enge By an ‘anti’gen CT publication
mad\DY 4dtERBOR): . huitae 1mndmgglnbwl$n penes ensgdiingnintads, hggwyice in which

the Gidecns B RoERAOl Pekber M Qe opirUu GO TEHUga g (vated. Upon
challR4PRMuARAWMLBRA production is observed, which closely resembles that seen in
humans in all respects, including gene rearrangement, assembly, and antibody repertoire.
This approach is described, for example, in U.S. Patent Nos. 5,545,807, 5,545,806;
5,569,825; 5,625,126, 5,633,425; 5,661,016, and in Marks et al., Bio/Technology 10,
779-783 (1992); Lonberg et al., Nature 368 856-859 (1994); Morrison, Nature 368, 812-13
(1994); Fishwild et al, Nature Biotechnology 14, 845-51 (1996); Neuberger, Nature
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I'i ght chain i munogl obulins are inserted into the
host's genone. The human genes are incorporated, for
wex@aplesd usi ng yeast artificial chronbsones cPOL/ABINSIOBSST6
the requisite human DNA segnents. An ani mal which
Biotp¢tmolade sl 4ak26 t1vecand [.eabdr®and Hasdal, an@ri. Rel hemmunol. 13 65-93
obt ai ned as progeny by crossbreedlng i nternmedi ate
(lgiPansgenlc ani mal s contai ning fewer than the ful
C 0 AibQ (;16§ R Q@cﬂﬁéﬁ ‘1"lg/t‘b'engljoc‘ducyi1 Fsﬂ% ?rfaﬁsrl%ﬁg nonhurgan animals
I ment o suc a nonhaman animal 1S a rmouse
Whlchsart eroaetkdt soes Xe podocsilly élsrmih sotiloska mtheP@an the animal’s

ubl i cat s WD 96/ 3373 96/ 3409 ' i m
end%'egﬂ@@é]glbgﬂe%ﬂ TESRRAP TR CZ‘%@ YR iapieHy z%ﬁ?%fpﬁﬂlcatlon
WOOLMTRARY! FRYLAISEendiG AN dROghS $hCRAVP %@Qﬁlﬁ'lﬁiﬁﬁno globuhn chains

directly fromthe aninmal after inmmunization wt
in thie mnulrmag@nhqst hatwtl@ce gtcapapstatefl gamdencting losi eIB:OFlmgrhamnlh@mVy and

of a anti.bo r ,al.ternativel v .from
tgh B el Bling - anaEY R RS TRl b o Bgn pongy are
1nco§36%tb&j QBﬁ@(aﬁﬁﬂ)@l ldl@ﬂn@ Yol AAE N ahroa Hsbll%@ﬁt(ﬁﬁalmng the requisite human
dditional ly, the genes encodi ng the inmunogl obulins

DNAvisegmdngnafin @mmaémhechrrégwdeﬁsalbtélﬂ dpwrodgaeniBeadigng isghen obtained as

pro g?s‘ﬁf Pi éf?oﬁgntg%elodﬁl?ég@e{r@e%%fe at?a%l ﬁdénqr?laﬂ'croﬁ&idl feQler B4R 0 rull

0gs of "an I'es suc
comp&mehmsf thx amdlf&-,atlsﬂm dite prhﬁarrld Embédiatent) ofisakie a lﬁbﬁlﬁiurna‘iﬂmlmal is
npl e of a od of pyo0duci ng a nonhuman

a m‘&%@rﬁé‘ﬁﬂ? teélae%@e%%a@ése | g kisslSekipridss pvélﬂlcaﬂoraﬂnWO 96/33735
and g’%@@gﬂ@% TIRTURRE) gi%ldgg% @?@11%11‘& bddr rote gﬁhﬁ@r@@eg in

atent No. 5,9 t can be
hnmmnbMOUMHthbbamMﬁMMmesnbebbmumgdmhahdﬁemghemnngéwhs
om. at gﬁaSt one endogenous in locus.in

heav
1mmélﬁ‘&PW}hW 2P IHMUBPECe QY TIFES R A 19T P“é’ f‘gérPéﬁ‘*Haraéant‘ﬁ é POIYClonal

antibRIGUS aﬂfé%ah@el@rﬂ’dﬁ@ HhmBREIE%H'B)EEIdeeﬁvéd ﬁ&%‘%ﬁé RlimQf séch as
rearr anged |nnun(§ obul i n heavy chain | ocus, the

hybridsinestsipgeduseigngoriclaet ediboyica. Add@@nahhsg theegsmes encoding the

imo R ey S P RE Ry B SPaad ety Prshisefilic obrain the

antlmhéiQilﬂ@B@ﬁ ®r &gmé ﬁ@th@ﬂﬁlogﬁ’femt@ ebthih AR bNarith®dBe8ECh as, for
encodi ng the sel ectabl e marker. One nethod for

exarmléoﬁ%glﬁghaaﬁF&.ﬁinUbwle@ﬂleﬁnter est, such as a hunan

antA'nbegiq | a) C?tﬁé&) g i\ HClﬁJ% §.'HOEM?{H ho’glp exérn;gln}f@ ok ]a rnouse

Ci ng an expressi Vecto
lackiﬂg&kp&@mb@bfl& ald@gaicel@ﬁmdﬁnsgqulﬁmlmaeﬁ chdn mdlacldsnea\nyU S. Patent
incultur

n.into on an h cel
No. ?ﬁ@?éa%cﬁﬁﬁnQﬁOg;ggg§§@dﬂd8%£ﬁﬂde6ﬁﬂﬁF%¢ﬂ§“5theJSQ¥nm“gm“”
[ [ i
frong%{géa%géﬁérjgld% %W)%Q ﬁﬁas?'tb‘ﬁgﬁil 18’&1521[‘_1] éﬁ fefdlgwnog?é: b c\%\%?cg%revent
raw@ngﬁnmﬂnﬁﬂhﬂhuwdnd@bmﬁvahébmemnwfaQMhammpDﬁ&&aﬂmmmd

. antib cont chai n..and the |i ght

im0 GV S Btuf 1B BTSN Gt Sreetelii vegor

contBRIMOHsdrRlentstBR b E3lédigbl@nfatiichi £l ﬂrchlfcﬁ{geﬁ‘&ﬁtthee@hﬁﬁgﬁlc stem cell
on an i nmunogen, and a correlative method

a tragggeatstinpgpearnoan s¢rb@¢g,angi@m1 cells contain the gene encodlng the selectable

marker.

One method for producing an antibody of interest, such as a human antibody, is
disclosed in U.S. Patent No. 5,916,771. This method includes introducing an expression
vector that contains a nucleotide sequence encoding a heavy chain into one mammalian host

cell in culture, introducing an expression vector containing a nucleotide sequence encoding a
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bi nds i nmunospecifically to the relevant epitope with
high affinity, are disclosed in PCT publication WO
wWONBBMSN The anti body can be expressed by a RETUS1008/085876
contai ning a DNA segnent encoding the single chain
hghtadhhhhadyarﬂaﬁee friabech Rl dve: cellnasiefusiap thotloudés ttefbtmrashybrid cell.
osones, naked DNA, adjuvant-assisted DNA, gene

Theé 5%9%# PISHES, aw@b%%cq%nlaaéhech?@w ghgin é%}ll?dlﬁlé% ain.

su t

ot ¢ P B0l b R BN, mHol Tor End R Aty
releaande@tapa cohanamamndgd:n Aokl mgomﬂatﬂq&n{:t@o@ forpse]eyﬂuygammt],body that

vi.ral vect a DNA or. ect or f usi on
bindg igrunRYes et SisThe BripL iRt peh i oo disgipped in PCT
publfMi8e W@ bodipgd is a fusion protein containing a

target noiety {e.g. an antibody specific for a target

cellhy antnzbdy can bk ekpresseil dy bivediongonaniegyr PN Agsegament encoding the

. protamn | asm ds, phage, etc. The vectors can be

Smg&@(%%a%lgﬁ% ygﬁf%ﬂbeéﬁai’(?ﬁgsorral or synthetic. Preferred
Ve%@§escahn1€d1&&eve‘étd%§|h YIFh RN Sakell w&%c@ﬁ@hﬁhﬁﬁt@HdNA gene gun,
chem cal conjugates. Ret roviral vectors incl ud

catheiigrseereyV paiers meclpdaghemicnl 9onugpes sSupias @@spﬁbedﬂ@év OrS/ef781, which
t
has t%?gee%lgé (%Igociieg}l -{% g.isag%%(a%@té@ %1 g?lgln&] lﬂgﬁcéjl\%é?ﬁégﬁv%@f Olﬁllé?elc Qrﬁd binding

mmﬁﬁ ((ag hﬁﬂjil@ﬁnS)L m}i)zilebectbr (/d 4. ldtS)](\IHSN)RN’EGfiI@Y Ve[cﬁcﬁ')a fiaxdil @fotelns such
Ch%:%] 64: 487 (1995); Lim

as di‘e@pﬂmd in PQ{F @MS@?&HP rﬁ‘é/O R &)éZth@‘y@taefH%lon proteip 691étﬁmmg a
targ%e%?lét?@%r é:hl M'Hbé%iy a}fe%ﬁ?@Pfroopé fta'%g% céf‘%%@&drlu (e&g g%)i glngmg moiety
(e.g. %rﬁﬁlﬁﬁn@i@l@@i,ds Galaperetc. Ahe lvectets cah be cElomDs;Naa]I., néﬁ\.chlr@mosomal
Sci USA 87:1 149 (1990), Adenovirus Vectors {see LeGaI
or sYMheli) ¢ et al ., Science, 259:988 (1993): Davi dson,
al preNedd veeaReincRid Y dal JQ8R), fuglan Erotﬁﬁs &ld oherhical yd) Qéates
69: 2004 (1995) and Adeno-associated Virus Vectors ﬂsee
Retrmpalwpctorsl\mclmie metongy murmatleuk@]mwrusgs _DMA(Vl]ng)ctorPelsc
vectors i roduce

profidd TS Oty inBuae Y Sech S pBTLR asliyPor eI egtoay geesvirus

vectbBISITIEAH B HEsHimPlex 1 REud Ue$ @) Gectsi (Sbe AElRAONI T bltSal J. Neurochem,
vectors, adenoassoci ated virus vectors and her p

64:487 f195% Win fis of plswy DINA CormingiMapmghat SesernnD. Glover Ed. (Oxford
Univ. gﬁ&@%%?@%@? J}Lt%%)1 g@l?érhA'af]tgﬁ ol (f)%ca#lat? A sJ[h% S.A.

ovirus ve resu [ rter termexpression
90: 7663)01&932 Gadlat, s )I., thaln waeNﬁJt-l aAScsich@t[BiA 8711149 (IQDO)JtAdfénowrus
in turn is shorter HSV vect

Vecfpﬁ% S%ﬁ?@%@ﬁﬂ% gidlo SCI@H%?S enard (198é}3 &%rl%%r?t @hé\l at. Genet
3:21531 @8 eald fd 5t ‘bﬁ"olc @9@064 gla 9§Féﬂ?igA&én%3§s§&1at&h@1rus Vectors (see

i ntroduction can standard’ t echni ques,
Kaplittf McGi.@nal. tNaatn@émttS b4&(19%)nsduct| on or

OB RIS 55 O L BR0S ! SRR e
resuﬁ I@?é gﬂfilgc%i slhgfr‘% %‘rhf &Ws@foh @f theﬁfu‘éte‘itpz!tc@@ tAJeHS ViR vectors, adeno-
associated virus vectors and herpes simplex virus (HSV) vectors are preferred for introducing
the nucleic acid into neural cells. The adenovirus vector results in a shorter term expression
(about 2 months) than adeno-associated virus (about 4 months), which in turn is shorter than
HSV vectors. The particular vector chosen will depend upon the target cell and the condition

being treated. The introduction can be by standard techniques, e.g. infection, transfection,

transduction or transformation. Examples of modes of gene transfer include e.g., naked DNA,
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m croinjection, and viral vectors. The vector can be
enpl oyed to target essentially any desired target
wa@elb/07’ey exanpl e, stereotaxic injection can PET/USEMS/085876

to direct the vectors (e.g. adenovirus, HSV) to a
CaP@@@tchﬂtah@@,EHE@E deAgd, ticot@ldritiont p@taAdst NGBS lipafdcti, cell

del.i vered by i ntracerebroventricul ar (icv) infusion
micrgyYi¢(giod, FANMNGFIPTS usi on system such as a SynchroMed

I n t t

comeet g R IR SFAAAN P G Bt Fpikg or cxample,
sterdogaxg@reinpetiec odrelse mmdes(xdlemﬂdtb acwas(e. atérevbnaiHs \and arn&ylred

loca‘?t%z53 lés(%gm algg t g lpélr\éf% grr\éqh eh\cegezg ry 1%&156? t\%&l rlectula% ?wv) infusion
usingégl%ggﬁngjqﬁﬁlsfo%% é‘tltm M&’hras 3InBhiroMed 1N sion SystF> Ry 2i l‘ﬂlethod based

05 (1994)). O her méthods that can be used
on buhfcﬂlcmj,éemmdh@nw@lom hﬂsraiwem@w cffsatiennteielivgring large molecules to

1ty ager it ¢ ﬂ(ihe 6@[ 26?1%%% ﬁﬁ‘%{ {l$ ﬁ’tﬁ Ve‘ﬁ'?éﬁoet%\/ gaégl%t (gl (See

Bob6 @hNal Prats SGhtlt Ac@d( ISEBSUSA ar:067610e8T (19905 MUrrisdit dtRPIARS J.
that can be used in a variety of ways. For exanple, to

Physdel 864:295805(188éhcethst msthiods th@éﬁazlabewsm indlygeapathgtest. éntravenous,
pareg{éga}lﬁgtrhﬁﬁg ne%?&lld%ﬁé’utﬁ’r?eoﬂﬁ ﬁﬁ‘ectnﬁgt dnd otr?q J%'o'&ger Qo butes of

uenza Vvirus ce
admigégtwiogques can be adapted for the productlon of
siggje chai n anti bodi es specific to an antigenic

pr JDEteVestors ¢ hieripethtq GTees kageqypntitiey o anphedipt thejocan be used in
a Valtﬁﬁtg%q’m? §§ )For IeQarﬁIgg' th "99%8‘5( ﬂgg %%91?06 @Iﬁl&qg@%ﬁﬁ 1E%rsarnple The

construct| SS|on rari es (see e.
antlbflmigec,an elso &k usedl986/ ﬁmlmanﬁﬂ&ruﬂtZﬂﬁdehZQQMS @:llahd:mbctane fusion.

and eff entifi i on,.af ocl onal ,.Fab .
R Gt RS bnrteaier Teradiitip Py TRBRR e hPetiGpecific to an
anti @mte&'@&ftmsﬁweﬁﬁ@gqug P90 NQ 4098079990 addition, rnethods
hereof . Anti body fragments that contain the idiotypes

can boadapmddbeihn camttiugtion aBk., beprpwstdudedidy sdearhntysest al., 1989

Kk ' t 4 ncl udi . ted to
s 5974 15,810 05 AR L D0 LG
fragmhts Rathytheateed|spscifidity) foa pfaéinfor derimiived Q‘ﬂt%ﬁl@h@ dara¥o gs or
reduci ng the disulfide bridges of an F(ab')2 fragnent;

homplagp SheagpfFAptibpdigfrasinenye et eanéain By idioeynch &bt REHRIN ghtigen may be
|
prod 0 BPLERENRLEEH 'L DRIRE, Oy AL AIR 295 Bamen

procabecbbw\péﬂsmdlgdssaoﬁ obpeattfboidip mqmes(ﬁ&e (nﬁ) dnniv,g fiagi@ent generated by
ant | bodi es are cgi[rg)osed of two

reduewgﬁ%ﬁlgﬁj@ﬁ? gnﬁ%eé of 3 Fope fragmens; (1) ahtivSgmeat grageated by the
treat]iﬁ%'ht @P(tﬁgah@oo ?%e&ﬂ?%ﬁ ‘?g%ehﬂ ah@h gleucf %@%Q@c any %fv?[ﬂ fragments.

exteg

s to unwa
4 mﬁar@@mmgaMtlbodles are atsnemthlmthel-sllchpe offtbe present @m&anéﬁo

91/ 00360; 2/ 200373; EP 03089 ont e

Hetqrpcniyepls @%P%B%WS@@BHSQE@ 8?”8 ﬁ%%aéﬂltfydokﬂe AR

antitoIWhaYB thOdGniple, D& febbsedRb @htrgét RnERBET pddry cells to unwanted cells
i ncl udi ng those i nvol ving cross I nNki ng agents.

(seedkanistent Nonthri6©98Q), asd anrﬁreb@n@@ aSHIV @ﬁfe@thms(mgw@ 91/00360 WO
92/26&)% fEquﬁ O§§)C ri?ls%eon{e c? fhaPthe athbodles can be prepared in vitro using

known methods in synthetic protein chemistry, including those involving crosslinking agents.
For example, immunotoxins can be constructed using a disulfide exchange reaction or by

forming a thioether bond. Examples of suitable reagents for this purpose include
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form ng a thioether bond. Exanples of suitable
reagents for this purpose include 28i mnothiolate and
woreaobpre249 mer capt obut yri m dat e and t hose di scl BEERUS2008085876
exanple, in U S Patent No. 4,676,980. It can be
1mlxld&ﬁ¢1a@mlna rﬁ@hﬂaﬂmémapﬂ@eu@ﬁtm&md ¥ndthotdéisd183ceNfor @Raritpltin U.S.
espect _to effector function, so as to enhance, e.g.,
Pam?ﬁ@°é??@%?$beness of the antlbody in treating

| nfl UeRz mFefMe 1%%&?&16 ﬁﬂt%o%l&%? tﬂeQﬁbgﬂﬁ)letlﬁ%gbeQ?to effector
intro uce Into region; thereb | ow n
functinhesocivas entdined) lefgl abe bﬁﬁmﬂlvélmssmf thonntibodyhin srentixgd mfinenza. For

The honodi neri ¢ anti bod ener at ed c
exa i, GO A TR HShaN o 4 od ifglﬁ? Pe g @y ?rg%sf allqupe interchain

disu BRI RIBS 1aBA ﬁrﬁ{h%dregi%hl Thi hbmBgindg antlbody thus enerated can have
~antibody-dependent cellular cytotoxicity ( % See
impiGaedmternalgdation gapabifity atver. increZed cmmjl_ermnl-gﬁ:d(alegta@jl lakgg and

.Sho | noj 199
iRy B Rt b5 TS abe Bk TG BT HRRCE b ErmMad 76
11919895 F99? pGIdNHSpad. Bahuldel £02ohgver2@nped lternatively, an
conpl enent |ysis and ADCC capabilities. (See Stevenson

antibadyzen be ppgipcarethther hasrdugl Teseigns and eanzthgtehs baye1danoed

t
conBUsh PSRN BB IHAL el QL IRACET MRS Shcr g pesin
3: 2HMEN)GSSQ»IOX|n (e. g , an enzynatlcally actlve tOXIn

of bacteri al plant, or animal orig
fr g@ﬁﬁﬁi@“@h@?‘é@?‘g msotP 11&1@1’&18?%‘6&31%5@0@&9615@“@@@@ genjugated

t 1o £h Y6 {05 &Pcterial |

o a PABARAUCHORER ke » WG [T | SR mBELINchi 0o, Ahctorial, fungal

planA oC hallrrra,l onglmbOHﬂaglgem‘Eﬁlﬁmef)f owmdrdastlm‘ 1s«)i|0pdn(zhze rai l‘adIOCOIlJ ugate).
n exokOX|n A chain ﬁ rom nas aeru

¥ getivedpxigs and agrﬁent Aalbl?]ealll%’? 1nc u(Pe) diphtheria

A c@hﬁ Banﬁﬁaﬁgracm@ ﬁégnhén@ssoffcﬁﬁlghénaotbQﬁle b{b‘i@mﬁ’ LA From
proteins, Phytol aca anericana proteins (PAPI, PAPII

Psevaindlonmes)gmwﬁ@)rmcm Aach@maala:m Azhpinhinbdecsm A chioj #ipha-sarcin,

cin i nhi bi.t or el oni
Al LRy PREFR bRl bl T Bhihied dri g B O Al PP, and
PAPLHIE nlondi@ich eeang s inkib1af, ic@icth, @fotindsipasiielal dFR&indliseinhibitor,
avai l able for the productlon of radi oconj ugat ed

gelogiiy PHieEFIES, restyisiosine Bhenealygihe coawmiin, angd the tripgthpeeney ok variety of
radldg'tﬂl%h%gsﬁaRg avaggﬂiel‘fgfal.tllg ?Jrcg)({uc{lag ?ﬁqhifolgglﬂ ¥%eﬂ&?atﬁ%toﬁfegx Egarnples

ari I Ona

1nchrﬁe(ﬂ2.1 n'¢ o'diah,i*hy, aagé?ﬁR& such as
N-succi ni m gyl | di.thiol) propionate (SPDP),
i MCRBISRGH aﬁéle(amodymnﬁm{qt%ﬁ ABCI 81 RS UpEE doyaricty o
{
blfuhéﬂoﬂgle& {%frf'%((@‘ﬁﬁg g&téjédéﬁtagﬂ L@gfnﬂhngg (&- pglpgglldltﬂi%g) pt&pionate

esters (suc CC|n|n1dy sube
(SPmByohnmﬁn@hmi@Thmdhhydmmlwnnsnaxuﬂmmﬁmﬂwmmmdmh@sUthhﬂ

adlpgéﬁg\%giéﬁtgg ?@%}%{saéuc Ay 1seudc|cﬁllr1rr]mdy} subera%e) ﬁého r(lii uEn uch as

glutBbRichRicH i AL eAHY H&ﬁ k Isuh By bR gﬁ-ﬁkﬁﬂbéﬁ%})yl) hexanedlarmne)
d||socyanates (suc as toI yene 6-di i socyanate), and

bis-dpzonamn dvréva%ﬂvgbésudea&:luﬁﬁmdm@@nlp@b@rhzoab -cthylenediamine),

diisocyanates (such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as
1,5-difluoro-2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as
described in Vitetta et al., Science 238: 1098 (1987). Carbon-14-labeled
1-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is an
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|, 5-difluoro-2,4-dinitrobenzene). For exanple, aricin

I mmunot oxi n can be prepared as described in Vitetta et
w@bk0o9/08esence 238: 1098 (1987). Carbon- 14-1 abrtBUS2008/085876

| -i sot hi ocyanat obenzyl - 3- net hyl di et hyl ene

exerhplagniheRpiag b gae i wnaghtor dalibRd)lcdtiican thkAaxibop}. aisye
chelatlng agent for conjugation of radionucleotide to
WOpH1 %%?1body (See W04/1 1026). Those of ordinary

SKihbsd &t oltr@l‘ﬁ%[g;r skilln! the 4 9\9@ ?éc%g 1%9 g-Fat g lalrgée Qﬁ*iee‘éﬂ{af ds¥ible

of possible ieties can be co t'ant
moigies ichotie esupbed th ohotechdtanhadtébodics sr af othéremoleedet ofcthe invention.

ee, for Conj te. Vaccines', Contrib ons
<Seet(f§r e aaen\éaqcmffjﬁ oggiputigns toplickgtialaey i@mgnology, J.
M. ¢V $hd RIE. (8483, Jr fﬁﬁﬁ @farézéf PRI, NNEWY SR, l(198(9% 9Re %ntlrE |3§ntents of

entire contents o are i ncorporated herein
\Wndeﬁen@ﬂﬂ%&mﬁib@pmﬂngfﬁmywbb acconpl i shed by any

chem c reaction tha bndtetwo

oSl RER B R Ret ot ny R bt BRLT R HER it
molécRFRR6 Idnsasakd Antibboti@and thidiothdr i@y eteNhiNEdspsleivBaBvities. This

chem cal nechani sns, for instance coval ent bi nding,

linkggofdan incjudsi mgyHRomil Erceanatmso fior ipgeragicrstlentdinding g inity

| f i néi ' ..
o RS A RSy i
howevdrhatvaleyit bindﬂagt Coailshe bimalingorandk aebicsdd eﬁgleﬁbjd gire@bmdensation of

or bé t he |ncor oration of external brid
existig WEe Flgdns %W %}I\‘PQTP@FﬁUOBrOf FOrYRAPErgIng rrwﬂaCHb@S ey hivalent or

poly@ﬁl%ntgﬁg?rgsaée tscaﬁé"ﬁéeTﬂgn 95 ggBr&E{n%ﬁ&lle@Lﬁes ﬁ&’c‘l?rhsq‘ﬁe If¥®odies of

anti e present ntiron, to of
the predeatinvestionf-r othm*anqﬂbmlesr E pr eseni@atréeprescatitipt conplageneigs can

. .can include or an| ounds such as thi oest

inclyd et f9THRRIINGS et PP e TR Biod s s e Bmidg gters,

dlls&klh!ﬁaﬁ‘ésakﬁl@ﬂéﬂg%yd@' RERNRAZERE S AN RSB ERE HYa!rﬁﬁ@s This listing is not
diamines. This’'listing is not intended to be

interded 401 ¢ extmustivet dighe earions slassea 9§ esupbihg egengs knyvamethe ert but,

rn RSB0 B abihera b Sl eSS AR B . Joue
Immi@uT33:1IBRr549 k334 3Raschd Al. (m&ﬁéﬁologladlmleats 6211,85-216 (1982);

| mmunol ogi cal Reviews 62:185-216 (1982); and Vitetta
and ¥fitetig ot al s&@@%@%@@%(ﬁwm Getyryed imleresre dasoribpd ay the literature.

(Seea O?m cr?rlﬁ[?l ,:qlg%galgﬂhﬁ%e SI ét of, @%%%?Rﬁseag'ez&{ @g?@%@ld{%ﬁ%@}ﬁg use of

MBS eMGmalbinmgob@ﬁoﬁf-NNBSroxysucc1n1rn1de ester). See also, U. S Patent No
ei m.dobenzqyl - roxysucci ni m de ester)
oI

M ma
5 OS&{@% dqp@mg;g@e&ﬁha}qgenége draaléjgéitepﬁthg cegglegfo an antibody
by v&?l afdf gﬁgﬁ%pﬁﬁghﬂlkerhygﬁﬁﬂéﬂj}eg‘é%ﬂ Wﬂnlﬂ(&% ncf‘cgﬂcﬁé. %‘9 EDRC @ethyl-3-

an o
(3- di?mthylam[mlbmpyib edrbodiedide ihyteckloride;l (URBMHT (4- EDC

sucoﬁwwc{y&%y&pib&é% agpk;%smg%psﬁgnlpﬁ pnﬁ%' 31th10%-t0 %hé EBIGI‘CG Chem. Co.,
Cat. $YLIIRE) i gy Fxgy E‘s@&&ﬁiﬂﬁﬁhym Phe- ngmdmlﬂﬁém@%egarﬂﬁb ka&ate
i'thio)-toluene (Pierce |||
(PicspBicps GociGait H2 HhA1GE; (18- P(IQfOpWﬁdFPPdGStIIf(i)&DIPClmmdyl 6 [3-(2-
yrlgylgghlgps%]pga% ml(i(e?ﬂ(e))?atnoate (Pierce Chem. Co. Cat. #2165-G); and (v) sulfo-
NHS (N-hydroxysulfo-succinimide: Pierce Chem. Co., Cat. #24510) conjugated to EDC.
The linkers described above contain components that have different attributes, thus

leading to conjugates with differing physio-chemical properties. For example, sulfo-NHS

esters of alkyl carboxylates are more stable than sulfo-NHS esters of aromatic carboxylates.
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(Pierce Chem Co., Cat #2165 1GQ; (iv) Sulfo-LC SPDP
(sul fosuccinimdyl 6 [3-(2-
w@omayd2dd t hi 0) - pr opi ananm de] hexanoat e ( Pi er cBCTZNSIM8/085876
Co. Cat. #2165-Q; and (v) sulfo- NHS
NHS-bbterysbneyiaglihers uedessisoiubi: thiti arlfeNESesterPurth&athe linker
#24510) conjugated to EDC.. The |inkers_descrijbed above
SMl’c%?ﬂra%ﬂﬂs 2 étﬁ%aﬂbfﬁtlgdﬁtr%@lsw&de bang. pad et foamicoppgeigs with increased
[
stabfl é)ll%lﬁg ée Qnﬂlé %?é;ipg%ﬁ%:@g lé@"s__g{réb% )}fé%p ﬁ';th&gxmklages bﬁ H%use the
dlsukfsieémska@‘ is aldayd:d manfmmxyhétn@mdess copjugats tadilabld RBalfo-NHS, in

su] fo-N na rbox Iat ONHS- est er
Partichigt. AR Fﬁ@a ¢ Mesrdiig o? Fabadia i grate gidRye@uplings (such
as EB@) &en ukel f‘nrb%ﬁ]untc% Withk&fo-RVRT f&%tegieﬁsthﬁt 2t &ldr& figslsiﬁnt to
hi ndered di sul f1de bond, and can form conjugates wt
hydnomsrseh@etﬂle stalzbbdirmltiq GOLmlml Ir¢dctien alonk ages, are in

ral .. | ss,.s t an o r ages because the
;Ao dR SR8 Bl alrbits (oirpBYE R DR pobeifes.
L1pds§§1§s EQiMibBatRe adolptictrepdd By ﬁl%ﬁodé Rnd¥@{ fnl t& b such as
can enhance the stability of carbodi mi de cou Ilng

descghedodirmide ccduBrom @@tl(é% Seis USBER2inbes$ (48%1: Hivang et al., Proc.
c { N f t
N SEALREL R M, SR I ORIP SLEESS bl By ke
Lipdseaes with eahaed cifhidatinttinho aicelssctbssd inols S0l Phte heNo. L@rs,556.
al so be formul ated as i nmunol i posones. Li posones

comticHlagy uspful Bmspaeayarhbeegeﬁﬁe&a#@dtheyevwmge Rirp3tion
r
el Bl B R ROy By SHRY 0 Sho R
PEGPd@rovatipat phoéplaxﬂidylﬁdianolthQe (PEG-BBBOLip2SB0s; ar@evdrddﬁdSthrough
4,485, 045 nd 4,54

ﬁlte@rﬂ#&ﬁﬁb S et S 11 ig Toveiny with oS BE A P ar. cF A gagments of

the dNBibody g@@ent Ravdntibh ba! by cdﬂﬁ’@ga\%gd th HIROBITE S § A UREribed in
generated he reverse-phase evaporation nethod with

Martn ki gi. d. Blohﬁ?dvem,lﬁﬁ 23383 6iNg) phosivvafiddiptetlsngaesaction.
S |vat|zed
““““ tF (S YRR ‘PEG—PE) Li posones are

eXMaM fblhﬂhe lseleeﬁmg bemlb@ﬂlegi @at pedeRAREd&ize spRifidigliflclude,
i posomes with the desired dianeter. Fab' fragnments of

but grp @olimitebigy ceaymerinkgd eeeweosoaﬁb/@ﬁﬂtﬁseﬁ (Rlal$Agand other
1mm%ﬁgﬂ0g%§1tl}¢ %eh%tetdgg ﬂnﬁ&%é&%l&%@t}l%@g ggg) : \r)i Q/B;t in et

dl swuntibodies dinécesdcdpangea infBeihzaorirus lliﬁ(ﬁemfsuéh‘l bd Hadbes fragrnent
eni.n

ai nst Influenza Virus Methods for the s
therdy @P é‘%edtlﬁé@eﬂ%%jéé@%’nt"ﬁ@“ag@ artggl aélﬁé&‘? %@i@eyzﬂwn and/or
quaﬂtﬂ&tidﬁqg’a iRfber2h %uﬂﬂé.’ﬁr di dfotr s¢ ﬁr}ﬁé’aﬁﬁr ked of the 1nﬂuenza
CEL

| mrunosor bent assay her | ol ogi cal |
virusrpehtcan e&ﬂthtm@pmmmmphmmﬂwglwl lsatmpie$ Her wetin dﬁgmm dmaelsods for use

. . directed against fluenza viru ei uch

in s P B B K 1 kg ORI SHPROBE IR0 a0

1nﬂdé’n£ah{71ﬁlstﬂi*§teﬁf br 8&hatilaGrdethch @nd 188 81 hd@blof thaeut! ﬂhﬁt contain the
quantitation of a i nfl’'uenza virus protein {e.g., for

antibesly deriverbentigen hinding,dsinsainfare welizedfas pharmacologically active

compounds (referred to hereinafter as "Therapeutics").

An antibody specific for an influenza virus protein of the invention can be used to
isolate an influenza virus polypeptide by standard techniques, such as immunoaffinity,
chromatography or immunoprecipitation. Antibodies directed against an influenza virus

protein (or a fragment thereof) can be used diagnostically to monitor protein levels in tissue
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virus protein within appropriate physiol ogi ca
sanples, for use in diagnostic nethods, for use in

WO pwgiongse he protein, and the like). In a gi vePCT/US2008/085876
enbodi nent, anti bodies specific to an influenza virus

as p@rt of £tlmictesdag purtdue, e.f.1 @Y MRRkampRAIQG G fh@mﬁﬂi@.@y of a given
thereof, that contain the antibody derived anti

treatmeﬁawg@n% niRgtctionyan be fagilitaigd by cgﬁ@r%(é &b a@y%%@illwmkmg) the
antﬂ?o?k ty& d%f%%ﬁfé‘}?ﬁst&t{c%f %&Eugg%g 8f H&E@t 151@@ Bstan@Ss include various

erapeutics") sp eC| or an i1 nfluenza
enzwmasup;romhemcegmupﬁ ﬂmbmscamv eratarrats hmnun@eemrsmtema:ls ibsalliairescent

mat%%és:,l g]g yq%nfﬁéfgg%e%lgﬁsqp %gﬁggk:ggggf ‘rélgkpng}%lgs }n(ceﬁlge hor%gr%dlsh
perolkn 19Rafhl 10s gﬁ AR B %@fa%&gfél'a?es ofjécr E @Q@I‘aﬁ%xeﬂﬁples of

denza v prof ei or a frag ereof) can
suitdbdeptosthetgn@etip canplgxt¢sanomdé !;tmptqmdmfémmml adelvilin/hiotin; examples

t.issue 3las part .of.a clinic est| ng pr.ocedure,
of Sl@tagf’e fﬁt%@w?f&rmaéir }néluda@p@ﬁﬁxf?f@n? ﬁbg PFFREIPTETCR

1sot19bé§%ﬁat% I @84JmBint, (ﬁ@rgbﬂ&'ihzn{a%rﬁl‘ﬁ% 'ﬂ‘aareg@@n Qﬁniﬁ‘ Shiokiliabed
by ‘coupling (i.e., physically linking) the antibody to

phyeoctdbmetaatsikempletsd tadwoeics @aampiceis| infludet leotizd] examples of
N R e e A S T
radi®tcal ¢ Haf@RrRoludF B EM'BPS odipd radi oactive materials.

Exanpl es of sui tabl e enzynes i ncl ude horseradi sh

peﬁé&uba@%of tp aientien, pM@fbh&P@lﬁ’élonﬁ @an@@@%ﬂ Tapaized and fully

hum@y gﬁ%o@?ﬁ%‘"gi ﬁge%ra%§ﬁer%pe ?B%eqﬁ aVI %I otLV?H %E@eggilnfel% &nployed

to tr%t lodl broivbimtQini fhfluexantue Sreﬁtecﬁdﬁséaa@ bﬁpafth(hlﬂg}t?(%@ Mdird flu) in a subject.
mat eri al s i nclude unpel liferone, fluarescein
An qtﬁ@@qikgl‘@g@rﬁth)@ @qup@égymth@wng ﬁ]bgilaq-pieﬁléicﬂy and hlgh affinity for its target

anti Cﬁla‘aﬁﬁﬁl fofitD Yﬂe%‘oj%@t {Ad%gle%ﬁﬁaﬂ ndansVerr&hhigs ﬂoqﬁ Hhding

ycoerythrin; an exa nescent nater
withi the tanghe s Aldunnlﬂmdtuone)fahmdtreﬁ)odf/ nizwcabmgata:eﬁmdnblt oaingarfead sith the

. include |l yciferase,
intergghzabion of g S |aéeﬁ§1’& @aeﬁw eﬁataﬁqcfyotrmﬁ?weaﬂf‘d@rget and masks
a birk# mte]&lﬂe n§§r§ll9 Bcﬁﬂlnéﬂéétﬂogie?&) Hlodklie fu¥e ‘fﬁe‘ x‘f:iﬂ)s to the cell

i ncT udi ng pol yclonal, nonocl onal, hunanlzed and Iy
HwnﬁmmﬁnnbmﬂuwndﬁeghzﬁumlﬂébﬁwaQ therapeutlc agents Such

an A ety PR AR P el o DR B BB T eneraty o

the a(n@mﬁlt neddiell & AdhibvelathérapsiRic@biectitd) ABhbB@EYove, this may be a binding
preparation, preferably one having high speC|f|C|ty

interggfgprhges the Antiody gnd ‘1t§ gargqra@ggenat,hgq Hegertajnscases, interferes with

the @E{ﬂeog]ﬁ%éafgﬁ?ga'igett; *f“ﬁl B{u’ﬁ% 1{"?{1%‘3 th% dr%glgi‘%&%h Wi AAURrABre

depodrainnhs bindinigaififinity cofhﬁe amttbddng iypealic agaged, aid wilthalkd depend on
or interfere with the internaljzatjon of the virus

the rafgtad Wéll@eqq adpynistered angibady tsepletnd; fRsp haf graolirge pihgr subject to
whidttit B&ldnfAfiSe RS n?mﬁr'me Eﬁg@@%ﬁ ap%{ltléahl?i eg}ﬁt:t Aldshh of an antlbody

occurring lI'igan |ng At
or aitihedg éitagnnmﬁfrthmm\rbmmmay bg bynﬁa@frafaionh'mlturgmxaﬁlptm &orn about

| Ath ut ffective unt
0.1 iy st FEiont etk o it o R s requencies may
range, for example, from twice daily to once a week.
Antibodies specifically binding an influenza virus protein or a fragment thereof of the
invention, as well as other molecules identified by the screening assays disclosed herein, can

be administered for the treatment of an influenza virus -related disorders in the form of
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t he anbunt needed to achieve a therapeutic objective.
As noted above, this may be a binding interaction
wheimwoease he anti body and its target antigen tPer/pUSions/085876
certain cases, interferes wwth the functioning of the
pharh@kc@éical donepasitiount Prigdplics et Edhsideratigdnd mivelved @tprepdring such
furthernore depend on the binding affinity of the ]
compRiiigNseds Vel a5 gudaised thicchaise phedmpsatsiig proxjdgd, for example, in
. . :
e iR B PO Pl AU BB G G et
edltmfﬂ) M]ack Pub. CoadimstonsPer 8395, DmlgmhsmpﬂmgeEnHancement Concepts

X tive d tib

por s B BRSSP B e gy,

19909Rl PEBAdDAKART ruf DR @D My heds KDALY YREGVol. 4),
to about 50 ny/kg y wei ght dosi ng

1991‘ Mdﬂéﬁ@ne@ewéﬁprkange for exanpl e, from twice daily

O SPRES oS Ersag b2pdiRs, BRSSLALS At LM Ay specifically

bindk Ry @R thiRiing @&néﬁ/ﬁ'okt@&a hﬁzbtem)is%éljeﬁéd ! F&*Hxhﬁlb%dbzbs\éd upon the
t he screenlng assays di scl osed herein, can

varighierrogian sraenceoel athantibpdnmepide mplogwcs e hfehfmnvcﬂ thgsretain the
I f;
ablllg; fo baHu? ﬁleqé o §{eﬁlcéleg}léeﬁs}g aﬁg&{%% Ldgégaglﬁ{eo gﬁlllé%]l\% o(féhegncally
and/bﬂprpdﬁ@arbyngcdmmham@m@se:dhno]ngy e&“eevxeg Maigasgo! ek ) Peod. Watl.
choi ce s are provided, for exanple, |j

Acasdze“«}ﬁl R0 ?ﬁ%9 %g?%ﬂé@)/kn d hpifogexutlaé@neﬁn plya cogaip mofe Hlllaql one
actls%gco péhﬁ&’ Qs?’l‘?ecgssau%ﬁﬂ] ﬁfgopart%ulaq dlcﬁﬁi)lntb%{ )tr %IP ?é?ably those

ast on Absor ption En anc
Wlth(&mnqéq:lnmtar?(asswbed thtf dzsnot ladmrséy affeg cadinothd: e%l&snatlvely, or in
Harwood Academ c Publi.shers, nghorne, .Pa., 1994:; an
o e AR (B e gt ey BACO TAR i dwiarian. sach . for
exar@Q ee[‘éﬁét@hc%%bﬁ”@ﬁ&ﬂné/ QhemBiherah@Ro advht, BEKSth- 11”35‘&0 agent,
Wiere antibody fragnents are used, the snal
SuCh moidgukeg pxe surtalyprergsentiacompmaiion tmamcwnba thafisare @ff@cmeye for the
g&jomﬂl n of the target protein is preferred. For
purp&s(ealr%qn based upon the vari abl e-regi on sequences of
an TaphithedigreprRplsicde b be ehlrgHed @nmb@o@t@smem@p&ﬂ@@tfor cxample,
retain the ability to bind the ta rotein
by cegqgtiation tecBpigHe R la@éfa@ahpqimglwﬂ%ﬁés oy e¥pr@eni cal |y

ot RERJHESS, PR RaR, ARG Ry

micré6883ulé8 I3spcd Py, )in calﬂt&dEﬂQllhlithai\ieQrEy@&msE(f&Qxﬁ:[ﬁplteﬁhpbsomes,
nmore .t han one active conpound as necessar r the
albupgyR PRSI el CRET YR OBR MARP-PRE5Icedind ﬁﬁ’é?cép%l’g?%) of Hbse
macchhigoigp! enentary activities that do not adversely
affect each other. Alternatively, or in addition, the
c offiho $ormudationa o beamedifsre‘nawoagleﬁnislrhm renti dosesild. tEBhis is readily

func n, .such as, for a cytotoxic agent,
sccoplioh ) G Aerelbiert STRYORCTB G ont h- | At bi t or y

agenttainSWedlcd¥e IpRG LS n AL Mr&@%d’ PriRSRUxamples of

conbi nation in armunts that are effective for the
sustpnedpndense prepprddians include semipermeable matrices of solid hydrophobic
polymers containing the antibody, which matrices are in the form of shaped articles, e.g.,
films, or microcapsules. Examples of sustained-release matrices include polyesters,
hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)),
polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and y

ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic
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The active ingredients can al so be entrapped in
m crocapsul es prepared, for exanple, by coacervation

wo e@borgees or by interfacial polynerization, POT/US2008/085876
exanpl e, hydroxynet hyl cel | ul ose or

acid@epéllyimdrsucl achp S I RO E EROT ?M (impichpl oratdi@phyteatnposed of
m crocapsul es, respectively, in colloidal dru

lactig éPlidVEéY%P11§3?§1tdect‘?§01(5’fIt?F ag lenprolide peoie ﬁ%?olaﬂ%%wnhydmxybutyﬂc
: rQﬁﬁHl g,
amdggﬁ%c ps géfu%%&ﬂn naéfhﬁﬂ%Fgﬁonsdﬂaﬁk2§ r%ﬁﬁgﬂﬁgﬁ%mwbk
reledso obmolisalts famrovien 180 daysachmtiami Istdragel sarlcasesprotemssbeshiolrter time
.&Fls is readily acconplished by filtration through
PeliQtSerile filtrati on menbranes. Sustained-rel ease
Pr eRAndbbANaccbAind® tRE GRBAESH canttlchRb & SXATR B3 d@tfectlng the
sust ai ned-Tel ease” preparations include sem per neabl
presemeroif ee snfbfengovire (hy dpoydiobr e pputipfmemeottrdhiing samele

prer@3bl ol oSG b GG Rl SRR G, ormore
pref&dBlyamaask16ell eAﬁQnﬂé&tafnlt@@&y o€ Iftdgeah 88t @S, Fap, scFV, or Fiuby)
hydrogel s (for exanp

can popsed2 Thy @qrgy()}&e&pﬂ” \ﬁ@]@ r@@fq,qoéh@prob@ pr antibody, is intended to

I
eI GAE bl orOY LIS b 72, gyt ki)
deteetblylsubstgicy &@ﬂﬁtﬁobmmndbgfyadﬁbhb aetrdyreetrigbealing yif the probe or
acet ate, degradable lactic aC|gégl%colic 33acid
1

antll?‘qsiﬁ&y);ﬁ%qtlgltg N apethep ecagemigy y lab(e eﬁ‘]‘ deegples of indirect
labegfcl) gfaﬁfalla Qbfsti &fmﬁ? fanhﬁ&ck} L?su?gcé ﬁu%Jeyc%ﬁhﬂl ‘Pab@Fe'd%econdary

yner an e acetat
antitpmilyymﬂ)e(ld -JabBliny df @RoNFupsobe evithdiiotin Wehltkeat piodayi bedstested lwith

nervin ce te a actic acid-glycolic.
fluofioc gl il of PGB ol Sorgi ) s Tpbtapay§ inlude
tissue§ldeBl Mhdwidioeasal ﬁulﬁﬁis%ﬁa%&i RéRUPRcE & well Qg ti&hed, b8 and fluids
periods. An anti body according to the invention can be

preserderdthas a anbjagie mcliided wigtie dtd usged ¢fcthe t@me‘?@@xéogiﬁalammple”

thelr?fﬁ]‘;3 ?Zoad[ a\}/{lldrauti%o&gp orc g(t?tgepggfj@ooaq ﬁ}g?u nn?rﬂt blood
plasf@] I’Bra?zﬂ@h aTdatiechabdtectioadtdthod\oit thé Qﬂieﬁﬁorp@dih HeQused to detect an
onal , or nore preferably, nonoclonal. An intact

analgtﬁtqﬂfglﬁ dy prqgfpln,a)rfgea@rﬁpr@NAﬁ@ adaglo gléalq;amplepg pirrgagyell gy in vivo.
): ; 8

o R R BT SRS 8

hybIﬁidllZa&Ibﬁls hadsi sizmglybfldizhneormr ahb eirer teelnti duae dyr d@yecoom pf amgnalyte

(. physi c y linking) a detectable substance to
Pmt?lﬁén‘é‘t“%?of‘élzﬁme M?%mun%gr%ﬁ gssays (EhiiacVertamellptiy of

1rnrntuH§pIQE Ppﬁlo‘ﬁ@ aﬁi‘&ﬁhﬁﬂﬁ%ﬂ@ﬁe%&ﬁ@% Ig' Vido Y@chﬁﬁgg&%p §étection of an

reagent that’ is directl abe Exanpl I ndi rect
andyamshmngﬂDNAhudaddSm&théwbn&zaupmlﬁanydmﬁ$ﬁb©dymu$ngg

a quoresc ntI (L beled ecq ti body and :
iSRS S G KBGATIP BB WL BEPHTS e faMefiods in
Mol@@iﬂarhﬁo@%&’e ARUMIIR. CloMAESIES! !?Htﬂnaﬁlqi%@seﬁotowa NJ, 1995;

streptaV|d|n The term bi ol ogi cal sanple i's intended
“Immpngasedylidle. Diamandis and T. Christopoulus, Academic Press, Inc., San Diego, CA,
1996; and “Practice and Theory of Enzyme Immunoassays”, P. Tijssen, Elsevier Science
Publishers, Amsterdam, 1985. Furthermore, in vivo techniques for detection of an analyte
protein include introducing into a subject a labeled anti-analyte protein antibody. For

example, the antibody can be labeled with a radioactive marker whose presence and location

in a subject can be detected by standard imaging techniques.
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tissues, cells and biological fluids isolated froma
subject, as well as tissues, cells and fluids present
wowdaobior2s9 subj ect. I ncluded within the usage OPCT/N82008/085876
term "bi ol ogi cal sanple”, therefore, is blood and a
Pharfnfageiliticahcampasittgpenent of bl ood i ncl udi ng bl ood serum
bl qud affi R, or @erty 8Pfe inkation &lsotBR e t&Rérk@dMsMRtRRd
of the invention can be used to detect an anal yte
compmpals” )piist Edrivatives, Gegroents apalags sndhamalpegtherspt, sampe icorporated
into lpga na’célﬁlecgls ﬂo& i%zl(s: tﬂﬂta\é Otgr afrﬁfms‘?ﬁé%”}ﬂ ﬁm&%olts{tlgns typically
complisd the aﬂtﬂmdlyrdr dpaathdaphantchceutically ucd'epkableobam?drl Asused Rerein,
vitro technlques for detection of an analyte protein

the tepg |'Rhpemageripdy JcarEePlf fRISO S Heied 4o glidie @py paghal) solvents,
dlspy}gﬁ)tn%ﬁl?lcgﬁtﬁl s| 38R Qﬁﬁ%’n@ 'aﬁ@ﬁlh% elﬁgq otomc and absogptlon

I MMunNo uor es ence n vitro tec ues det ect |
delaynfng apcanany e Igen ommpatbiAwith @huﬂﬂcﬁmdahmirmnlstratlon. Suitable

bridi za Procedures. for .conducti,ng i nmunoassays
Camﬁ ST %SGPLT)CE’&‘ the BYOSEREHY Fal tipp of EE’F@@ tonrf, gg?r?laﬁﬁﬁlcafg“}/ences
stanﬁ’a[ré%fbfeﬁee et ﬂﬁQH@ﬁélﬂ Wﬁicﬁqwn@ﬁ Bla@ Og¥ein by%fereﬁg@ Preferred

R Crowther (Ed.) Human Press, TMOwa NJ;, 199
exarnplﬁsn@frm]ah gaylers E dilpentprinsdide, bu‘tdtre'r notd]mitltesittg,p@@tm sahne ringer’s
solu B e SR &b U VO 2L LRy gad non-aqucous
vehidlieh Si§cBMs fiRled OU Biay 3%%%6(? Ubthd BT SuchANBdig be@ i enlsX8h .
Furthernore, in VIVO techni ques for detection of an

phargaseyically pestysi substanac tevel hinayeyis thgyart. nEéce@t yyblaeat any

con\%eﬁﬁgﬁa?gie@%l ddyr a%gﬁtl %LH%P%%Q@% Wlﬁtn[hé Q&gf)é 0 1?(1( %gp{h%f(eof in the

e anti adi o |Ve

compbuienspis esaaapglardd Supglamientary avtige Solrbp@tﬁtds camalbe be incorporated
. detected by standard inmagi ng techni ques.
into HepioRIRSIEN% i cal conpositions The anti bodi es or agents

of A @%@Q&)%m%%gn{gahﬁen bEfhe Hﬁs?‘e?ln&? isT¥Bf e b@‘%rh% ible with its

conpou erivatives ragments, ana 0gs a
interviedodwg of actmmwfatlom:aﬁxdmplemo:ﬁmpms af edninnstration include parenteral,
phar maceuti c

t t abl.
e ¢ BRI Er SRR oFd 68 i plRan ) yepsisppsldee. topicad

trandrhgeoB41L a0d¥ta PEdrRAE RGN R Au IR i BEPEALiGRI Us¥d for parenteral,
acceptable carrier. As used herein, the term

mtradplhmiMcsgbwt@mlowamh@@tmm@men@ader thefollgveing perapereultst 8 sterile

dilu%lg gllﬁ n wa{%%(l ct‘ugtrl,I sgilxggogﬁ% dlfs Q% aiq ]alnﬁ]gle%b glycols, glycerine,

propyfedt @Ricel @rtsih@;tssrﬁﬂl@m SoIveied; aMthememgesus S0l ag beénzl/l Keohol or
conmpatible with pharnaceutlcal adm ni stration.

metisiiperbpes; BaitaNiEns wek agesert oadd prsadien kivstfitp.cheling agents such

I
as etglgfae%l%pg?\a ﬁg?&eeﬂg teag Pmﬁr W&? Eﬁcl‘;f‘l%s a mﬁﬁtﬁt@%%ﬁ?&tesaor phosphates,
and hgeney foo tmtadﬁlshﬁam loﬁtd@ycnyesﬁlehi smszﬁhuri?blelfogﬂe eddex@rp| Bise pH can be
ut are not

adjuptp%\?&tlégi 7 rogr {p,gs{eé,rs%rcg g% ;fg hi(i) L el gr %Oéiiulﬁl ,h}j(#gmde The parenteral
prepgﬁ)ﬁBﬁ gét?be?‘&{cgtgse@'ﬂl a 1@%&@{%&% essgfﬂ’l%%sacjr%[m e d se VIFIS made of

LI posones and non-aqueous Vv h as f
glassraypladteo be used. The use of such nmedia and agents for

Pharmaceutical compositions suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the extemporancous
preparation of sterile injectable solutions or dispersion. For intravenous administration,
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF,
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be
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pharmaceutically active substances is well known in
the art. Except insofar as any conventional nedia or
wW@ag@nn74289 i nconpati ble with the active conmpounBCT/USE08/085876
thereof in the conpositions is contenpl ated.
sterifaugiial sGoEId tha fini @t thy exteatpaaciss e macalib® dasts. It must be stable under
i ncorporated into the conpositions. A pharmaceutical . .
the opeisioas of Banyrctirsand sinspas e Must pe PrasPraed agaiRst Hie contaminating
o . . . : ¢ ¢ i :
et TRk Rl hobh 8 hUGRNEA (DM ToS Lo LR Rl Gor
disppaoambetiah comaging, fortaxampleowsicr, athanati golyal (for example, glycerol,
propglre_kt)lg %Eyacgggﬁi gﬂs?ia%lp}y%ﬁggéj@é%gilaga él?er " ,gna%ﬁgglggllixtures thereof.
The PP hﬁffdit?tch@ﬂe mafltihéDBS KamPUS Bf AR QB HEE8ideQuch as lecithin,
parenteral, intradermal, or subcutaneous application
by thramaintenhuetefitheerefivir¢domirnge saapothersass ofalispeesion and by the use of

di l uent such as water for.inject.iaon al i ne solution
surf g PO T JE G RE PRIy S E ARG T bE NP Eve
antilgchegial ard an@ifigal So6RtshRYrickarfiplle Vit tsens, AMdrER& AR fHenol, ascorbic
' %%ents such as benzyl al cohol or methyl parabens; '
acidgthimerebadandshe likh Tagnanycwpes ¢ vallibd perferablgitamclude isotonic agents,

i fite: ' : .
for Qp el BSARbR 12 R S RHE o Mol sodiymhloyidedn e
compssid@et RibRmged atisbaition oftheiihfzspbht@mposindnagarticsbrébaght about by
. .the adjustnment of tonicity such as sodium chloride or
inclyfing mot%% conpRsitii A3Repewhigh dslervakipintiogciog §xapplpdwainum
nmm%H%Qaé%mﬁ%Q&ﬂﬁh'or'P acid or sodi um hydroxide. The
par ent eral” preparati on can be encl osed i n anpoul es,
di Sposdabljetaye sahgesseoan hepteppicd be osmrpdrating thedetivefcompound in
| ass, or plastic. Pharmaceutical conpositions suitahle
the iBggircel el B 48 4FbE TR e paRions SRR GaBhieadon Of grdients
enuth¥BRUSLYAL 85 r3@lrtRIE)lovwd B SREES LeARzARE. @eﬁéﬂallf, dispersions are
powders for the extenporaneous preparation of sterile
prepergddytingsirporsiahgithic @nvaronaiosipe i enterifoyehicle thay eerdugs a basic

.adm ni strati sui.table carri.ers . nclude

dispgsipaimariyT anft e Ry gl e diEhR from (IRCsmumsrag phaye: In the

cascl sieBASFowdRad foir Ea¥parMioh. of sedril@igscribad &lidnk ahedlods of
saline (PBS). In all cases, the conposition nust be )

prepagio afd wenwe dsypg ped Feczerdiyiagtlnt iddseaapasvior oh i aghegingredient

i il it i St -

O e
pr €salrooatposigiahngdnetdile incdndadn inait idiigera ©f ko Bdibfe carrier. They can be
m cr.oor gani sns. such as bacteria and fungi. The carrjer )

enclpseq ipgelztin gpRpRIgs obForaAPISHEA 4518 tabledeti Bivk B RVRPHR Qfgzralftb?rapeuﬂc

admﬁffﬁfgﬁloﬁ th¥alfe: coﬁﬁa@ﬁﬁk?!:an ‘tﬁ:%é’ 01|(afe‘arwiﬁi( igl%t% and used in the form

gl ycerol, propylene glycol, an I qui d pol yl ene
of tahleys; tlochaanak dahsults. Kep| camgbsgions aim dsorbx puepasd ukieg @edtuid carrier

The proper fluidity can be i.nt.ai hed, f.or.exanp]e, b
for i gs REERGivashour g R Pt i o BT Sty g
swishBd B EOPREBradd Sivalle Wbl PRarRRESURhIBy Sdréfatiblt BiR&ing@g&nts, and/or
of dispérsion and by the use of surfactants.

adjuperd yesieriadbncanfbet ihelugest asqrartoff thd eanerssijioni Jis takdets.talls, capsules,
achi eyed.by various antibacterial. ang.a tifungal .
oA R e S e OB RE NG i BB e MR st
natuds @®inde€ such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch;

a lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide;
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acid, thinerosal, and the like. In many cases, it wll
be preferable to include isotonic agents, for exanple,
wa e@an925pol yal cohol s such as manitol, sorbit oPCT/ESTNRINGSST6
chloride in the conposition. Prolonged absorption of
a swebteninp jag@it 3k¢1easa00706 bit da0tifar®asr DRaturdigghatntaboiuis fyppermint,
including in the conposition an agent which del ays
meﬂb%él%)lfcpfﬁt%r‘?r G LU @i“é‘??ﬁ}ge al um num nonost earate and
gelpat bd}mnﬁ'iﬁﬁbﬂ%r afEbAhCARbIIORR. &ATRE PHERGHEHr an
by i1'ncorporatin e active conpound in tRhe required
aerom’ltspmy fram aresappd oprtaiadreor sippeeset Mmdhl’coommsc’rsuaable propellant, e.g.,

i nati on of redi.ents enuner ated above, as
a gay 8 .aééarbmfl&rqxe;%egr bYRuliztler ed sterilization.

GCeRreLahiYadndhRREHSH QRS R B E©RRMEAY o %@&&ﬁfa@hﬂeﬁl& For
the active conmpound into a sterile vehicle that
trangpourosdl s trangsigsnd adnslpeﬁr@w@npmd'anmaamdpmte to ‘éiqdnarrmﬂ to be
mgrin em ent s ﬁ e .enu r at ed g Fert d
pernicicdl ag¢ UidP {1 OpBhadey %C KHe r%? e?fslgsl?‘?r% ?OV%H By gt an
inclid?] ﬁﬁteﬁzl&hﬁlesfbk Hﬁhﬁﬂ&osﬂ%ﬂﬁﬂﬁﬁr@fonﬁd&&%éﬁ& IR s@lt€ and fusidic acid
vacuum dryi ng and freeze-drying t i el ds a powder
derivitiven eTgasmucostligpragisestiongap de &ﬁ%ﬂf%ld@g@d breyshdespiyeed nasal
fil.
spref P P Sy LR R Rh i, B el S b b
forndildtedinto ointragntgdalobs geBs o1 @gamsldygyeneraly heowemad bsaet. i n
gelatln capsul es or conpressed |nto tablets. For the
pur asgema?u%iﬁ &P el Pa pEpeicd it Hii fAT of sHnpgsitorich &-ge Pilthe
come} ?%ak GREP e Wtér'&n%ﬁfepgﬁr@éédeéj“&’r HRGfon
int Iets troc or capsules
enmnmﬂbo&mmﬂddsmqan al so be prepared using a fluid
carrier for usgtrﬁﬁs a_.nou wherein t

e
i n 1% AR $bRdme eéﬁtlvf‘scoawwgaar&pa?na{ﬁdawﬁh gwgﬁéﬁatama protect
QMREhOLSLRI rid SMRIHAVE ﬁorrﬁlﬁ@'ba@;@ ]HeH &2 édﬁtr%ﬁé@?eﬂéa‘@é e
b| ndi ng agents, and/or adjuvant naterials can
formuhaﬂomdmaluamgpamdan@i artdhelcwnrpmulatadrdehvﬂe systomnet Blodegradable,
su es troc can, cont a
biocBinn e PERR Y tHEreardnre e ifalRa BRVMD ARk,

poly@ly@bh@ﬁmﬁl adoUn&en, Polpbiikledstetd)ehd PSlyli6E A& d Y MoBlddi & preparation of
cel lul ose, gum tragacanth or ]gel atin; an excipient

suchsfgerRulagonst wildye acppalleawdb@e skillgr én Hee élihen@atﬁgﬂéﬁ@ansql@qwbe

I
o OB M ERf o ARE ey AR S3phom
suspassicd (imzihdihg Bpdsboentatdgcded WWanfedtd celewite mdmgclagﬁmhnbodles to

such %ﬁ sucroge or s%gcharln fr a fl vorlng agent

viralantigensy cb e Peend, 2 paIRAcC i wp%?p@ legartgran faese can be
prepfa}eﬁ\é%drﬂ ng t& ‘ﬁ{eﬂﬁﬂg‘kﬁbéﬁ 'E(?ﬂl'og’eﬂsk%'ed RRAd 8t 18P exa ‘I@?&f as described in
onpounds "are del I vered e formof an aero
[JS§hm$yPﬁxéﬁﬁhBéSsured contalner or di spenser which
Etalns a suitabl e pro s such.as .

'[blé ﬁSHfP@Q}’ agva a}geguq,] 8 %tle oragygp%rﬁp@%ﬁl compositions in dosage

unit %ﬁ’ﬁ for Shdcaffla@mifiathtdh %8d Qﬁlf@ﬁ{m{yr FNRRMLO IR sa@ unit form as used
transdermal neans. For transnucosal or transder nmal

heregurefans st phasically disenststunatn seitesimsriopeiyatosages ferbe payedt éo be

treatte(ci); e%gh unit containing a predetermined quantity of active compound calculated to

produce the desired therapeutic effect in association with the required pharmaceutical carrier.
The specification for the dosage unit forms of the invention are dictated by and directly

dependent on the unique characteristics of the active compound and the particular therapeutic
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pernmeated are used in the fornulation. Such penetrants
are generally known in the art, and include, for
wex@apresd f or transmucosal adm ni stration, detRPCTER108$/085876
bile salts, and fusidic acid derivatives. Transnucosal
cffea@dobobdtisaid] anl alinbatiagcian@atntsh et drhoOeoakpouhéing Sectodn active
nasal sprays or suppositories. For transdernal
compmAddos thedtpppent ohwdaddyale conpounds are for mul at ed
in ' . gen Ly
o PRl ) SRR ondEkThe MENBL PRI BoRRREDRIA, d¥tispenser
togethrer with 1hoructiods foupgomidatioes (e.g., Wi th conventiona
sup itory bases such as cocoa butter and ot her
Scre ) or retention enemas for rectal delivery.

| 1 T8O e RARATHIEE Mo nichRAB ALY/ RIGRIRG UALh &1 ScE RRRERAYS") for

wWth carriers that will protect the conpound agai ns
identigpngimetillafonsat.ieonarfdidate othtestimothpousdsalr agents (e npantidesd

rel ease formul ation, ingluding .inplants and . )
pertifRaFBRReagnal Attt bt 9y Sagd bEnOR S B Phamysg merfere with
the fakiog QMRRAINRLRZPAMKNB e @8 Mndifbriee dA1ss BEdVidsl £¢ MetiRAs of
~vinyl acetate, polyanhydrides, polyglycolic acid,
indepfyizgeampoysisy wichiH de edriaflucagy H}f@mﬂna\éth? énvgatien also encompasses

L R e S b

cafoabamnpde thbinatitnh providey skals!fyr fckamind caadidate or test compounds
Cor porati on. and Nova Pharmaceuticals, Inc. Ljiposaonma

which pp@Hate Shsintarartiondeieenithros hewavay arbdecs! mendutneg The test
com‘g‘&!lﬂﬁ o\f‘”tﬂerlnmgﬁ l.anal ﬂ@tgﬁl'eg’ gghg %mf Pf the 'hﬂlne%% 'agﬁrfﬁéhes in
an a t abl

al so be used as pharnaceutrtc y accep
combmatorial Bbrafhmsthodalmdyen jprtepant.adcladiogrologicablibretiés digatially

known to.those skilled in the art, . for exanple, as
odirSR Bl F10 B ahyiON oo 1siicgarypthers higiy Fethods
requﬁ%%ed%céﬁédfu%\{ Al gePHRd &&-&Qﬁﬂﬂﬁlna’t’ ﬁbl%[’yafne@lbd; and synthetic library
parenteral conpositions in dosage unit Tormfor ease

methyfds asing nffstityathramatagdplmnsdlentiont yhebiolegerd dibrabp gpgeach is limited
unit .form as, .used herein refers to physicall screte ..

to piffch 4bEES SEpiiSRE AMEL RP abBafiSs b PRHERE g Atofug B Fatorice

oligbh&adredialleaslBeul® libraiedd Bdompdiinds. AISes i IMinn 8997 uaitidahyer Drug
of active conpound cal cul ated to produce the desired

DesighdPapUti c ef fect in association with the required

phar ' «Car i Th i ' I he
Godnggiiinotedle PR heroTR AREPICRR 6 ERoBbeidditar oy o
moletiufae icight d€ penthantaban St anthimgsterefoaibiclicsy thed hlgsit dfkD. Small

the active conpound and the particular therapeutic
moleppees calk PC.¢es HICHEh e AEPKITS RANPOPHIATS BENTIIARIMARSy gbohydrates,

lipids B biter élrgtanlgfor 1 '@gliogbguf%gcﬂib@ﬂiég%tf N EnC AR @idclggical
the treatnment of Tndividuals. The pharmaceutica
mixtnosspashtas durgal; bactbeali ovcllged esttraats, arclomivan ineéhg arpaimk¢andye screened
her with instructions for

Wil 3R g4 DeGRY Sl ng Vet hods

Examples of methods for the synthesis of molecular libraries can be found in the art,
for example in: DeWitt, et al., 1993. Proc. Natl. Acad. Sci. U.S.A. 90: 6909; Erb, et al., 1994.
Proc. Natl. Acad. Sci. U.S.A. 91: 11422, Zuckermann, et al., 1994. J. Med. Chem. 37: 2678,
Cho, et al., 1993. Science 261: 1303; Carrell, et al., 1994. Angew. Chem. Int. Ed. Engl. 33:
2059; Carell, et al., 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et al., 1994. J.

Med. Chem. 37: 1233.
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The invention provides nethods (also referred to
herein as "screening assays") for identifying

woeeloz2ey s, i.e., candidate or test conpoundsPOT/US2008/085876
agents (e.g., peptides, peptidom netics, snal
o ILaig it @So fabmpbiieds rlayigspretdnddd involutiah €seok. gOt}Ktﬁngeﬁ§31992
interfere wth the fusion of an influenza virus

t he
Blotecg}npqq?é AdrdlRed21)y g(pnmeéd,q geallapnel 994t Nayee 3H¥4: 82- 84) on ChlpS (see
Fodél)ﬂ"?@ﬁt NaYer 43 QFROIAR ,?‘bayt%ﬁ{l gslee (Psip £ N6 l2§§ Qé%ﬁ %%ores (see U.S.

ection. e i'nvent’i on al so enconpasses™ conpo
Patehtd®2313, #G)Sédplasmldg (e € udlc et nil PRP. RssaNatldasat. Sbed/SA §9:

156 Ebi A Phadi oo @ e iseth BB WY RO nRBLPRY e 1990

Sc1eh$b9249m4§414@5 i ORirketMBaenod N @rbINaHEAZR . Wl WSS aNg 7t fr8-6382;
menbrane. Thé test compounds of the invention can

Fell@elf&lt AiMeld Bugi 243: 301+-306; anddJ. Suh%mtdi@ ép’@ﬁd@@hes in

co natori al Iibrar net hods
ib TRVl O‘ﬁl‘imS‘i1 day B‘F%I?‘?“él s Elﬁré?fi}l%ﬁdq&} a%&?i‘?boéiéf Apfigen
cornB%& ahll @btefiinirfl xpllib'iﬁ@ tRE camaldatd éﬁﬂlﬁ@lﬂﬁ& gishipdy @k iaB8body-antigen
nthetic |ibrary nethods requiring deconvol ution; the

compéﬁeWb@a@ aofeupodrpeilift copiplaxangicates ﬂ@bltheézﬁ@ﬂlé%ﬁﬁ eompound
rnodlu *Pefs&l m‘ifepr&&?.ﬁﬂ%gﬂx? eﬂ%qﬁéﬁﬁ%&%¥g§.§a{n§g§% g%g %8 rane. For example,
the atn@bp@;pmlapl ®e nidabalbh&ntibédy B7 L& FA0hEN 7 f140, Aaﬂ@pmacm E90, and
are applicable to peptlde non- pept i.de, ollgoner or
HO8gmd the psizer maé blell?ﬁaéﬁdl s h%Hf*eBﬁ%la AbEn inflagiza varug,
La
mecﬁlq?ﬁ% il use ﬁazgeglp{l MR, I@g &&njlggro étgzi Wﬁich%n&lplosed to at
leasmwpmsiraluznmg tnbadcldraed amtlbmllye @ui‘raattlolmfgthtannbodyeeaﬂlgbin aomplex is
5 kD and referably |less tha a out kD,
e300 9 8t Hiogs CRRieBL O ooy s i EdeC L iodBe St alfae
antlmkryd%ﬁ b E5i8ple P BRI PRY TRIdvERe 11ﬁﬁfdgé’t|[3ffj(§f€th@§ne & Iﬁb&l%andldate
or "ot hér organic or |norgan|c nmol ecul es. Libraries of
comppendiscth caradase ccunpmmgs csalsehvil it weat g angnitdenas virumngelhted disease or
diso g?ftegé Ibgl&irﬂélgﬁ: al %ﬁ“{lﬂle the a‘g lreastt ﬁgé §g§1§§%“a’” \Sfustgji(gt%inar{lgy g0 f)jrovided
as ah IRBAZ0Arus BXdBRIEes of nmethods for the synthesis of
nol ecul ar. libraries can be found in the art, for

ex &epArainipg thoapylity of te tegt compagd tpjngerfenrgyith oradispypt the antibody-

o M i R RS BB 00y i i

radidisotopdct: enZhremtic BBel 521617 Giat Eiﬁdmg&if tied test cbBP3undSwi thaastigen or
blol(ig?galg%%ge Bgratlrorggllgegeo feap gp |detelg{11ngqi b}égi‘rgétv@gqgg réna@\;/legéﬁgwpund ina
L F 1 an @Rith®1 353, A QR4H dith
e
direcpibetseindleﬁtlymrsidhel tadm‘lsqtslﬁedeaeogad, byl-&hl:ﬁgh tamfing 99dioecmission or by

scin%%%%coaﬁ% ¥ es%l%e?{natgégys g’ gqmﬁ’@qﬁ% gan( aegezlzgfs eecPalll%lr?g%ed with, for
exargﬁE WRsc3aftsh R2Sxiant) alk&lﬁfétlﬁbblﬂla(a%@ r YhcHerd3al BAtthdNehzymatic label

409), spores (see U
detected by determination of conversion of an appropriate substrate to product.

In one embodiment, the assay comprises contacting an antibody-antigen complex with
a test compound, and determining the ability of the test compound to interact with the antigen
or otherwise disrupt the existing antibody-antigen complex. In this embodiment, determining

the ability of the test compound to interact with the antigen and/or disrupt the antibody-
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Patent 5,233,409), plasmds (see Cull, et al, 1992.
Proc. Natl. Acad. Sci. USA 89: 1865-1869) or on phage

W@ s®e/08usdt and Smith, 1990. Science 249: 386-BODUS2008/085876
Devlin, 1990. Science 249: 404-406; Cwirla, et al,

antideA O mpRIxoompraEtd detﬁﬁﬁdmg@@d ability Df M t84t: coﬁ@)@ﬁn(ﬁ@ﬁﬂreferentlally
Felici, 1991. J . Biol. 222: 301-310; and

bindpq fhentiggn osa h@@&@@yyact%p%ﬁen s Wpagpd@gm asibady.
angipgﬂéat%gerr r%ﬁ}]t%oﬁgﬁﬂk gss‘éf’ ﬁ&ﬂ]& g gﬁ&gé’tlr%ghtﬁp aglﬁﬁo&}p s} gt complex

withdi tsstuptrpotilrbarahddtdrodying it gpelity o thel test comfpenred to rodulate the

di sruption of thjs mpl ex i ndi cat sthat t he
antibodyAnfigen cQppFEy ateﬁ%lenga%é&? ?&Sgamwnsgf fedplate the

antllﬁﬁlyl-dﬂft F&?E@ﬁp%k Eéfrc'b@éb‘éoﬁlﬁﬁslféﬁl for CRIRIANS: del’[_'é?{nu?iﬁ%mél dbility of

hé anti bod be monocl onal anti body D7
the a@llzf;n tdtond ms@r mBMtt wizgghe E90odnnd theggesnde offtbe gast ccgeppund

v 8% RSB THCH WD shrRBAT b Pl R R Reatsy disclosed

hereir tKHé?M'bQ@}dmaWBb ahniishexposed fc@trafizih € astibodRsuch as monoclonal
neutral i zi nonocl onal anti body. Fornation of an

antibodyi BEd)S A0 G 7. IomAasx D89, HeY.dd0eend HPR HAditionallypthe antigen
(0] n I
o T ST O PGl SR St OBty e oty
of a caididdeicdrmprundfto iherfas wlmrthabfndnrgatredmbattﬁe @Jmm&,l E@IB,,GU H40,
t he candi date conpounds is useful to treat a

665 RED oty EO0: angd 19N pacdenalaiaheds 8l the K mgein ladlgates that the
cand?éla{tg C(gth unlf_i%lll% t6 1nt%ﬁ€'r ‘% tH SAbdf ?tﬂentfukluﬁ € the influenza

Virus proteln nmay be provi as an I nfluenza virus
virusrad dethelcel]l nidetbeanei Mongpveh éeamsé ﬂte}blmi‘lng hﬁthb Bt pmlmp cuedd! is

erfere with or disru an ant|
resp%wﬂr:i% IRLCZA VIR SRIBY %ﬂ@@ﬁs 5 @é#ﬁ w&ﬂ plig be useful
in th%%aﬁ@e?ft oEQIRKAL ths'?el@teﬂ%‘i’de@des&td@sf&?de@r §ﬂﬁﬂdnfﬁl ic
|'abel such that binding of the test conpound to the

antlihgeercaringimsthogs dalclloyeddmrq:m engydretficolormérbasentellcbasehassay or as
term ned. b tectin | abel ed co nd in
o coff e o) H e R E e Pl e iy RS e SRR L ff gt the sotuble
formbrt the ddbrandSfaund 467m Of thdHA BtotdI8Y ardi fi £@hdnys tBErcof. In the case of
indirectly, and the radi oi sotope detected by direct

cell-Eigp AssAryCARPTHA B mestryie-krungoes oftthe Hay prggeins, it may be

desifaBth IuﬁgZe @%@ﬁ?l@%@g\eﬁg&%wgﬁﬁ]@ e gpe%% gﬁﬂd%rm Shﬁ proteins

enzymati ca or “exa or serad
are manmmaaﬁ 8oludibik aExmlem@tSsmblas@laahzmg agetﬁs fretwais elpnadildc
the enzymati c | abel . detec det er atjon of
dete%ﬁvé%h BHBFtY uC&é‘&defi?‘iﬂcéé gi%élfi?’d% Ylﬁ‘i*aé‘eéﬂé?’ I'n

octaﬁc?}ﬂl gﬁ@émldE kkfec - ﬁf%ﬂﬂ/'lélﬁ&%nﬁ@ N AGHT Xgl O@nTrlton X-114,

trgen conpléx wth a test conpound
Thedé! I;Iaomdepymnly(hélywnblgilycpl cthert)lhe test ~conpound to

eantl nor ot r t he
N-dodbeEE ANy S Rb wort i 3 i-Sratbidhr erh
dlm&ﬁjlzlﬁﬁﬁ’ﬂlﬂﬂo[lg ﬂr&}%n@@hl'féﬂa}t’e @HAP@) bf—‘St conpound to
interact wt he antigen and/or disrupt the antibod %?)

3-3 mwmlmomd)mmewy@mpiéé@w@w hiprapage sHEonatsi (CHAP

t h?n }Ileo%et th? BRE le'lr?lgoélmeg fn%{yet?t &easl{rllﬁie to immobilize either the antibody
or the antigen to facilitate separation of complexed from uncomplexed forms of one or both
following introduction of the candidate compound, as well as to accommodate automation of
the assay. Observation of the antibody-antigen complex in the presence and absence of a

candidate compound, can be accomplished in any vessel suitable for containing the reactants.
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bind to the antigen or a biologically-active portion
thereof, as conpared to the anti body. |In another

weniwoarsrent , t he assay conpri ses contacting anPCT/US2008/085876
anti body-antigen conplex with a test conpound and

Exa@plce bfibuthngsdehanédhid miarotikr plaestegtuegeunidrd-centrifuge tubes. In
nodul at e the .anti body-antigen conplex. Determ ning the

one gl@pq)cilwnbfl W progin E@Mﬁwd@@ tl}% a@qsaﬂ qompga that allows one or both

X
of th%j)%t@ﬁg Yo E@B t%g? ?h%%}ﬁg F aEll% l’t - t{bﬁ)@? glhstlclf rotelns or
GSTbarmgen diusmusn protednsaah bmatitvrbdfdsomm gldna:lkﬂlyone serphmh)ee beazels éSmgma

nd. Tho e.skilled in the ar

Chelinéc‘él &% Itzélsl% H\i@%ﬁo u‘rélﬂ)s}or@f Fiyatt éirr%lémtllt@ H@?%g& are tLen combined

withdhé ‘Eéjsp&ﬁl%olﬂlﬁﬂ &Ind:thd Hl%(tﬁi%tlb Qﬁgbfatg@ﬁ(n&%? cé‘ncﬁﬁoﬂsrbfoh&‘&n@@to complex
virus neutr al IZIng ant i bod Y, such as nonocl onal

forrminpn b@gy at[pfhys@B)glqaﬂ Qnd@ions feyalt and @H) DEOlloWERE indEdation, the beads

or t lat L? ona }!oe:ﬁi’t tehe Vanani ﬁ‘eg ma be aeHA atrix

%?8? STR! o MAPISH 10 FapREEny i ?&P fomhrRcEJhy o

imméBRZEd the@le ReveRifdeadshomPlex tétkrmihed cieian dirgatgeorqmm&u?
to interfere with the blndlng bet ween t he FI G

Alte@‘ﬂvelm‘@e camplexepain tEgRssoEaT: f@m@thqg@tﬁﬁ{@@tﬁmmvel of antibody-

anti% g’q%g‘ei%ggﬁ%%ung% Wl%lr ﬁ’@in@d 5’?5{ % %lhlgntd tt&%equ[élgvm th or

rmd)ﬂhatt&hhr@ﬁ fog iimodflizipeproridsudnasrives daa aa;todmtdsed in the
cell menbrane Moreover, because the binding of th
screglipg assays Qf theinvention: dios sxample ecithst the spiibrdyz ar (e .aa%gen (e g. the

can ﬁ@\éﬂ?ﬁ?ﬂnﬂ%&i f zlnfg SOnfubatieh gf ﬁ@{lﬁ m%n%ﬁdtm?la?éﬂ eﬁﬁbody or

in the {reatment of a Inf awrusreaed
antighnsndsmlcxrcadlt&@mqmrcd fieorg bldjlnFNHSI(N hydfdwey -sccmémideyusing

techlalgp?so‘gglg gbosxgllg gvz 1the g (g ggg?/qtmyl[agl gog_giglgce%ﬁ@%ﬁcals Rockford,
IIL), Cd%H |1mﬁfo%ﬁlz@§ %ﬁﬁh% wedils toh @trép@é’\@dﬁhlcgﬁteé'% VATENABY ﬁ’l&‘ée Eh€mical).
he soluble formor the nmenbrane -bound form

Alteafatltvhle memmbedlnsreaﬁdvefwmlgtf@mmgbcbdyecrremﬁgen off inteecsg dgewhich do

0 ell-free. assays ri.si,ng the ne
not s ik BRSO R AR oDl SR A AR Fan ve
derivttizbd &Etha welh Ubth'elpldt@ glnd@ﬁﬁéulﬁila(ﬁﬁbédy%r dnkigen trapped in the wells by
menbr ane- bound form of the proteins are maintained in

antibogly gonivgatiy driptheds Br defaetnesaichiBpmplexery itgdhiiian foresgdiescribed
abox%?lgogl $T ﬂ'ﬁﬁlgf) g@& éorﬁ]gl%%esaﬁllcﬂld??ﬁl}ﬂughaje%)c‘cﬁog%f complexes using

ucosli
sucIﬁﬁhanﬁmbedllesrﬁehd:’tydegilltltamadﬁbody or antigen.

X AT erliRL e 5pe'$a§%[?9 %E‘é@}%éi@ (ﬂ%ﬁ@\@?@p@o&)@ qféia hoterlentioned
scregﬁlﬁ' Es)szs a{}l'dq@ ¥1leoM0|}|'t h%@a{s d%sé?'{’ﬂgg ReRid. - Pr opane

ona e, opr opyl ) di met hyl anm ni ol -
Dia&mstumABmvsul fonat e (CHAPS) or

ancLEPRGHAL B PSS TP o IR T BTN e o ¢

con\}ehtlﬂi?a\{ t1ARs e FhmamRsdyS. BoFRAhpleZLafiabHielcah Be p&%ﬂn%CiM which a
or the antigen to facCilitate separation of conplexed

inflfenemprateiioted. eléd, Horher @mr@n@ld@se)bmtﬁhlgﬁ@m thewenpis affixed to a solid
phasgt:%lgﬁ]iggglgg £ nglot{t%ttﬁ%(f foaﬁ S f;f%len§ perlod oql%nné toHTlow, tile al?tsbody in the

sample to bind to the immobilized polypeptide on the solid phase. After this first incubation,

the solid phase is separated from the sample. The solid phase is washed to remove unbound
materials and interfering substances such as non-specific proteins which may also be present

in the sample. The solid phase containing the antibody of interest bound to the immobilized
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t he assay. (Qbservation of the anti body-antigen conpl ex
in the presence and absence of a candi date conpound,
wa@amoeazconpl i shed i n any vessel suitable foPCT/US2008/085876
contai ning the reactants. 40Exanpl es of such vessels
polybgstidéde subsequehily @fcuptad @sth atsesdndt Libelsd aatlisbdy or antibody bound to a
m cro-centrifuge tubes. In one enbodi nent, a fusion
coudingrageni sughaiopr evradia- Thisscoond sntbaglyriannbe snethes ppifluenza

antﬂ%ﬂ‘l? QLndf &nﬁ%%q;h eLaﬁfeEét fgf &ftﬂo&e@ G QUNEndon th MBLFaXd include
exanp ant | y fusion proteins or
radi @Bt dest mgze/mes lQes g.omalpato tdelimho geaaseb boaciadish pdro@fdasn, glucose

.dglutathl ar ose. be neyéhenlc St. .
OX10E%1 P%ta a R‘)Orrs ‘tﬂr%ﬁcﬁlﬂld %& AMRCCPBicPFEnin,
ﬂuofélséﬂrﬁﬁle) 1hédn, ahe g, T'H’mbé‘l%&i aﬂ‘ﬁﬁd@héstﬁ?e {n@8hat &PAMR HRolid and

he 'm xture is incubated under conditions
the lebﬁﬁ dmnmd@ the sdlshiplaexisfrovasaicil oghhege and othatt inphyrgiasdapgeayde casily

ns for ,.salt d . Followi ng incubation, the
pmﬂ%@é%bX§(Wﬁof%¢P?¥PkgP@f§F%ﬁlls are washed to renove
any\nUé%l@ﬂ%[Hﬂy GRIAVATBNI ectinBehd BrleEdn¥e bIBBhde cFRdnflierizR @irus (in a
case of beads, conplex determned either directly or

biolpgienl ﬁ@@plleynqu\msexbﬁﬁamne elbjologipd se@nisi feore 4 tesh pulyect and contactmg

e G BERST R LERTIADE Rk POEL MU R4S el o e mnon
suchuhatithe pteam:a lofl tHeai Midngtl @B us Sideaktedde kel tq@leglcﬁlcyample

i mobi |'i zi ng Protelns on matrices can al so be used

t h@%%’éﬁplﬁg hgdaray dabgied nwith fragrt fodhe Proge o BiRodY, iy htended 10
h
oA RS DAY e 15 A0 R, I Binking)

detesthble ptibstarate o thBipmd)bmylaatlbmiiya ag whid dy indrreetriabedi@g of the probe or
re ared from

antiE iy PRy T8 JE HOHCHER CL G 1 BERHY (L S mplis g indirect
label’ihé Rcude '&@te@ﬁén &iea 15&1mar?' AtboY t?sﬁﬂﬁﬂﬁé&sceﬁ dﬂé%%led secondary

Chem cal s, Rock and inmpbilize
antilylylagd @ﬁdéfthebpg af/at BiNA p@bﬁ edthgzaotwemch;ﬂhaanfe@n (bRidetected with

Che 'c I \Y €S .reactiyve
oG faetse Bt e e Dloo wpadl “RafERG e
tissudQtcell bt Bigloicul fiiids Relatar fidhiagubiett, Eshﬁell as tissues, cells and fluids

antlbody antigen conplex of interest, can he

preseréryithar p selicgto Thaisvies Hefegfontmethed at e imyeatiompaLrdused to detect
an nﬁﬂ}ehp Sq{l a%&;&lb%ga sta{nﬁl%ogq/ tM] sI\Dgll X\ﬁ lv?vob »Fq? %&étglg)lgyzn Vitro

conj ug a sucn"¢o
techﬁti{dei foﬁ dethaldnhﬁ“sm inismra beds mbhmde elfl;Djli’nd llmked 1rnrnunosorbent assays
GST- i mobi |.i zed conpl exes, .inclu [ odet ecti gn of .
(ELSGpI Wrdem pthg METHIRPECEAtiaHY eilregnor ESFRsewf ghermore, in

vzvott&%n £ RQQMteQﬁor?@tt 98 Ruenk A% gxgi'e Qﬁ{rcfd%ﬁlg‘?ﬁto a subject a labeled

pertal ns to novel agents |dent|f| by any
anti-arifbree meviriscmétiodc rlﬁﬁmmm@phs&]awstl‘mdy qasdae lthWdemﬂth f cadioactive

treatnents as descri.bed he tlc Assa
marlgs SR SeTRE 2 BB E Bt SRR Mo T S HRCa meing
techARPEOPr i at e assays, e.g., conventlonal types of

I munoassays. For exanple, a an assay can be performed
in Immlet:ﬁnbpdlmf:mtu@nioaolpglgalesramp(eecogtam&mptelmoacdps from the test

subj g& H&le pre afsf ‘P)loPoglca aa(%nnqg 11;s J]pe%rp%eral bRod fleulkocﬁe sarnﬁe isolated by

conventional means from a subject.
The invention also encompasses kits for detecting the presence of an influenza virus
in a biological sample. For example, the kit can comprise: a labeled compound or agent

capable of detecting an influenza virus (e.g., an anti-influenza scFv or monoclonal antibody)
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phase. Incubation is maintained for a sufficient
period of tinme to allow the antibody in the sanple to
whovd/otnse he i mobi | i zed pol ypepti de on the soP@TIUS2008/085876
phase. After this first incubation, the solid phase is
in a bRMEYial esnpleomeiRdosén@htning e Gadind ophaiglubszanasietlthe sample;
to rermve unbound materials and interfering substances

and g\gais 195 CoppRIEIgdBs pmeu b e ISR FRuSAh Q18w ¢ with a standard.

o
The @51’?1?@5”&1 drrb]g&it&ﬁctalz ?g@%agg%_&nﬁ as%!lﬂa ngﬂntTa}lﬁbP T‘ﬁea dl'f‘ RO tAS comprise
mstnadtnmisfmelmIlgMe kg ts desetqmanflignza noubHat aesdtmplet h a second,

| abel ed .anti body or anti body bound to a coupling agent
—%‘@gﬁ‘—“é%léﬂpas 128090 1 or avidin. This second antibody nay be

an %Q%Fe 1ﬁﬁﬁdmia%h %@@ﬁf’i‘)v@ﬁ‘{d Mﬁ’ef?erctlé‘@%cf‘s%fe ﬁfhttéggr%b’ the

Label s for anti bodies are well-known in the art and

prevpmt@m@jei traathon ot Ivlr@lebsea@qs z yheKdlkr gt alpillisaMacrobiol. Rev. 13:602-14

odfFRAASRRS; RS R 0:PA 055 U588t 520010

(1999?%@1@2%(@@ 8t &, Nal qqa;msm 1- BY998) 8dbhibf which are incorporated herein
uorescarmne), biotin, and the Iike. The |abele

by refRrcnpOYi Rassiap ammua i7BHeRESINg Bentrakiging blumgn arnogleaal) aapbedics could
r
proR BB 08 oSl RATE P o RASH Sftop RSl Gy Bt or
1nﬂ1,&[1ﬂ%l sigh s skd Il vihiletthe aldrhativArane xeorp tiafeycomedrhing deoglopment of
detectlng t he presence or absence of a influenza virus
Vacc(“ileﬁ agd Bey|deEsdaNdAWBY € i nvol ves obtaining a

R LR O S R
Immsioégenan ﬁhﬂodx;olédmma&itm@amuisﬁmimém wieptodoctiosu distribuion tand delivery
esenc f the inf]ye us i s dete th

of cBTvERGgRE kiled aiveiartioted WHERP b Redthes (iRt higgoen be
ratiofhfiN déG@RAEdo tR 1R %an &J?@irtﬁéd ﬁﬂ)ttécmg E%ltdp%s 'tHér@Wj%l&ﬁg

enconpass direct |abelin e or anti'b
SUmemeﬂhgoﬂ(onoeﬁe(see @hy@rcteila% yJ I\hmh 6997}66& (di%?fébstnalmreunodommant B

” a} g ae g pr obe, or ¥% as (

Pl ‘?Pr?a YOV AT 1 ‘?i‘a 15t SYpiea! %"r 1&8%“8% H |“88&§°t6§/ 1V TCSpOnSEs (e.8.
“deob?aé 1tc)éje§)y (Séd Qarditpbthe ! J raagedl. 1shatoi(soay. ect |y

| abe . npl es of indirect |abeling include

de MUEP S tbpseékgleﬁﬁgﬂyt aéh‘{\qlbr@g(g,gtm@i thgt good correlation exists between

the Jnltlg8§}¢@&ﬁﬁhkl¥lg P@@\ﬁ%ﬁ% v?‘t?& (i %Sﬁcﬂgl ltﬁ?% ¥ZS‘,}§C% many di dlfferent

Vlmmmmﬁe@tmﬁfegdnwmiﬂnaﬂ |mun1l‘eBS QS&HdelﬁbEﬂeRiev Irnrnunol 2 706-13
st reptavi di n. term b|00|cal ' |S|nt nded

(2002 Ragep ghal- ,ﬁ% U@@un@eﬁ 492048 5%08|1299|T5§|da$@1 nipsgated erein
dem?ﬁsq’lla?é 6 the &7 BSSERI, @Fit7, HaH, N6, IDRS Bk Sl§909§nd ek hamand

ui ds presenf wthi’'n a’subject’. That is,
mondelpedtanthodret dfwd)edﬁrthdfreiewivpafni andrtegtahinbe vu&etdlmzd studies to

dete%}eutglfee gttsg Irlll\xléllnl{t{h;sz arlls‘z%pq\;t;el\g,tuvslra gl}tlayebhﬁ?btpg o(i’aehle{slg?efl Y)propﬂylams and
treathRGDST @pBSAOr detection of an influenza virus include

enzyme |inked i munosorbent assays (ELISAs), Western
Antigbmd g chiinerns nin maeseiaion at i ons and i munof | uor escence.

Furt.he | Mo, teck es.for detection of

i OSHER Grer e Rt T Tee e MR ElaPlefR for e
effidiat pteéhtaidn ofl adtibtign daeihihiigs anth @gyine Eyb’[erﬁ@( 3([5’@& Banetti, Nature

t he anti body can be | abeled with a radi oact
355:476- 77 (1992) aghouani et al., Proc. Natl. Acad. Sci. USA 92 631 -35(1995)). When a

peptide is included as an integral part of an IgG molecule (e.g., the 11A or 256 1gG1

monoclonal antibody described herein), the antigenicity and immunogenicity of the peptide
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mar ker whose presence and |location in a subject can be
detected by standard i nmagi ng techni ques. In one
weniwoarsrent , t he bi ol ogi cal sanpl e contai ns prBCEUR2008/085876
nol ecul es fromthe test subject. One preferred
epltctp'e@ hegircaly ahnided ak Somp@ed kgthe figke poptded Jueb kolkaticément is possibly
mpl e i sol ated by conventignal neans from a subject.
due m@e PRNESHTIBErrhameiss kngentals s biter sroseptaip %é]éitqt)ﬁ@tratﬂpf‘éi
confBRAARAC &nth Iﬁ%ﬁb BT sithdiids | N @ biol ogi cal sanpl e.
or exanple it can conprise: a |labeled conpound
or Mageoner (}mrmildbcé adfanthgt ef tsimgamantigehilpgehineery isrtha either the

.(e.q. n anti-jpnfluenza sckv noclo anti bo
varidg i e B 67t ebihc eRipiele HHSS SHOPE SudpEiFihyE PR Lsionel
anti%'ﬁ%%@%nﬁflg 8dl1si (RIPlCU R NES M r1€§0ﬂ1151n51ﬁ9g§1§dm|b%en @&Qrdf@@ﬁswhlch the
or conparing the anount of an influenza virus in

con@bmh@rw dﬁelamstngrrdapms (Cis )b thsoheadly ohaimyemiable gfmek(éfn) are
in a cont ai ner, further
ren R3S iofs Py Bl RaRI ST RS by % 1 bot” Raeb et
chimdds K€ BBerViiged $o induée SANRLRorPasS b RldrTAMng 8spBRkes. (See Bona
Passi ve i mruni zati on has proven to be an effective and

ct alg dmaugpk Jiodegy19:620-8RhE1998Bvent i on and treat ment of

o My SR S bG8 e it o g EPHoR) BRPgEh wsed to

1ndu2@ himadrhl (2PORES toSdmhbﬁHBVet gpdR0 V3Nabp oi\/&té ﬁr§t e&&éeelmlar domain
999); and Il garas
(Dl)(qfdglg)an it FﬁcsptormﬁSéﬁ La%fl qt ﬁbol’rraerrl\&%tb &Cﬁ@r%l rU %%f 90:11683-87

f P | Nikza n n m
R i e
werd aldatonputens infattegyo (14 SuElr Igestls Py pHdp hylNagens- g@mm V3C) or inhibit

treat nent of infl z S s Dbj flu while th
syncglis STEPY BRI O (b Loongun B eb &F st vgih pepide
cpit)fRE §inﬁﬁt§n@cﬁf§lyﬂ SNW B Yt Br pHPERE WRYrtedURWRItp 439G 8 acids long.
potential [y offer significant advantages over

co ml@ma:twmlal onqgmmgmvelvh@ya atveyibedy’h @raé@‘yenwmdzmp@de
er ent 0 stributiqn, .and
antiggh Stethsshle P A bGP g et OB B g iofe Rlgion of he
chin¥2€ dn@sSuse s iat’g%ﬁ D B tHWRYf26Q6F BReNadd MBI ¢l)ssdeloelds on
to_include on confirmed protective epitopes, thereby

professigngl zﬁa &up; Bslls démlrtt@p@éls (Reparst wagrpphages.afSee Lygnde et

al. l?lﬁyﬂtlé’ oc P ag?%ﬂp@@ i mmunodoni nant B epi t opes

stem by i nducing futile,
nomfnmmtgemlg Mﬁm’eﬁﬁ@ﬁ@&tbﬂoe(ﬁa@ by" ctimﬂy fusﬁpg thopeisgen wiethe Fc
Grrit et al . I nmunol . 159: 27

PortigRof 81 484 malesale. sWi Pt CANGeRBoRAT: %0 tl lr(%@i@ ¥ eakls & obtain
all aﬂﬁé‘)gf %@&ﬁ"_@llﬁ}ﬂu‘ﬂg _r%?bﬁstesmlaﬁltdﬂ?ée\%& H&h%kte'lsb(ﬁ%tlbodles to hepatitis B

neutralizing activity in vit and the protection in
viruy oro aftpgenmamg thisfoi@heht vi ruses, chal | enge routes, and

D}Jgnlnal ngdels. (See Burton, Nat|. Rev. I|mmunol .

DNA vaccines are stable, can provide the antigen an opportunity to be naturally
processed, and can induce a longer-lasting response. Although a very attractive
immunization strategy, DNA vaccines often have very limited potency to induce immune
responses. Poor uptake of injected DNA by professional APCs, such as dendritic cells (DCs),
may be the main cause of such limitation. Combined with the antigen-Ig chimera vaccines, a
promising new DNA vaccine strategy based on the enhancement of APC antigen presentation

has been reported (see Casares, et al., Viral Immunol. 10:129-36 (1997); Gerloni et al., Nat.
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(2002); Parren et al., Adv. Inmunol. 77:195-262
(2001)). The data presented herein denonstrate that
wo b@oD792508, Fl O Gl7, H40, A66, D80, E88, E9OPCHNS20bO85876
human nonocl onal anti bodi es can be further devel oped
Biota¢td 158568d (i1 907)NGuitlord cadll, BNATdBes 166 1d25q199T)eYolhi 8t al.,
clinical utility as a otent viral entry inhibitor for

Can%%é?fe@e@#c%/ WMr BpR00 B whighh inkes adyaniaie bheiDRISPRReRIC receptors

(Fc @ﬁ@sbﬁh&ﬂ{ s in vaccination It has been over a
de’since |rst anti bodi es were used as

scC aﬁ‘lﬁ PbghtblE oy gdnbﬁtteﬁff DINA esticinRreps@dih@hn amtigeh (Ap)-I@eiiinera. Upon
determ nants to the jmmune systens. (See Zanetti
immugizatien. 3aslefpgion prqtqige pyl] b%@mw% pnggecggted byshg gélls taking up the
)
i e U RN S
capted@nd irtO@allied byrinebdetiby &f thewodrigarat with Fciiadyh DC surface, which
descri bed herein), the antigenicity and innmunogenicity
will gronpefe cHicignt a@tlgm@é@&eafﬁ@gn ardkgigptbagnhpnegdmigeegpeesfic immune
respgtgslsgg?%lﬁjsy bg (teﬁe[]sgn{e %IJ téjel\?]& leréé}ﬂﬁr% eﬁﬁ{%@n (fg gﬁg{gra{sscarrymg a
funcﬁﬂhél-ahﬁ-fMHCHéB@@[ﬁqﬂo@seeglaﬂi pare @andlsoongtttae rrfmhunogens to all three

conf or ma which mm nat ve st ctur . .
typeﬁ/BF’é%Qér Iﬂl%\ %BH%EFSBWSWOA’E‘E%%?‘I ﬂi‘f'gsa‘”le protein
ted h\a h
iR RS 1 00 (B LR e Qeﬁ*a%%%%f%r @%S’ér%gﬂé? Hroay, specifi
celhparwfnéskmnmmdllmanma gepopyce sernitmgfectein of iiARGg) virTowdat e,

e R aP EBRY G AR Gd | DAY (i Caseresetal,

Virahgaunenaion 29234 @byp)gene (VH) are replaced wth
various antigenic peptides recognized by B or T cells.

XEQim&ﬂxnmmggmﬁlg chineras have been used to induce both

055 RO 30807750, B et

compﬁﬁmfxtlﬁeﬁﬁf éreesn@b gicabtiedali antibodiBeor TR s hﬁbébrﬂlﬁﬁﬁlons thereof.
been used to. induce hunoral respagnses to. either H V-I

The graphglagac yigspmes £an broused te Preé%ttraﬁd’éﬂlllqullz%?’l% ﬁﬁ?ﬁlomnyi the

TR Rl SEGRY s 560 A vl 5 A i

Propiytactic Meslinclidxaitle pfsvisiol iAn&2a%3 hnﬁﬁocﬁﬂtﬁ@t&)))an 1ﬂTﬂleznza virus in a

i. mune sera rre abl e t prev ction .of
vaceihption sulipets IIVB@“*?—WHGIW (A1t ﬁb,%‘ r&%ﬁ%’é}“&iﬂg ﬂ’%ﬁéﬁﬁ can be
provRCAGY ﬁasgi‘% '{Eﬁhiuﬁﬂ¥ (A infiiHaRihs The CDR2 and CDR3
can be repl aced h peptide epitopes simultaneously,
and ht:wevalcelng t:tbtnmsﬂ]mptciam be admanttedd onepnpenctipn wathl@cillary

Alternatlvel%; on roup

lmmagefg%ls‘%ay %G“?Sr %%Séi}np]ﬁt%?@& ‘@ﬁs 685€ﬁ%°kines including,

but I?d%thlngﬁeﬂsto aLe, EREE rd2 '(@Ystlbg J».‘SQP@S?fGMt@SF qLCN§Li@ABiferon, IP-
region and the variable region of the chinera can

H)MEPUhemiKANﬁﬁﬁet I gD on the surface of B-cells or MHC

I I | I n
MetﬁO(%So% Irnrnu%)za 181l1'I es o

The vaccines of the present invention have superior immunoprotective and
immunotherapeutic properties over other anti-viral vaccines
The invention provides a method of immunization, ¢.g., inducing an immune response, of a
subject. A subject is immunized by administration to the subject a composition containing a
membrane fusion protein of a pathogenic enveloped virus. The fusion protein is coated or

embedded in a biologically compatible matrix.
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prof essi onal APCs including B-cells, dendritic cells

(DC) and nmcrophages. (See Lunde et al., Biochem Soc.
wae@n®79239: 500-6 (2002)). An antigen-1g chi mer BCT/ER2008/085876

al so be made by directly fusing the antigen with the

The mlcnopxbte@nls%flyo@@ylhga ARl ®atais. acXdvhgdra@imoictGambe l’caIFBGBydrate
6 1:3704-1 (2001) were able to obtain all arns
moiely @dyfhcdn fhﬁq@ﬁ@ of éélﬁ%ﬁ§@0h?fﬁ’f,6b gigngegands(s)- ﬁlilgﬁsaqca@réqie@

d [
ol B A G RELL 2Bt 9o A%, 8L 081 ot
ishmmnomMnmﬂﬁé EhecabbhgbﬂeanﬁﬁpmdNﬂumbdyrOdh&edmaapobbhykm.}L

) ocess and can jnduce a l.onger-| asti .res e.
linkd %Wﬁfaﬁman Q/SetP);hea‘l‘rP‘rdﬁélﬂtF%’én Of AT 42H1S 56‘5{’ @%}%ﬁé@@y ﬁmﬂ
glyc¥ &ALIINES tPfhb BYdldRY %Xygernyoﬁsbmé & tﬁ%ﬁfﬁ%)éldteféhhlﬂguce

i fMmune responses. " Poor uptake of injected by

pr dhe ssibomadratamEesty suetlogenadie el thictsinbjcetdicling YaRGartcd may

e T
carb¥RfdFht enditty Ak ELQYbABERM: ABidHRSHRNAIMGE gﬁjﬁal@fexﬁfégsed on

anti gen present ati on has been reporte see Casar es,

polygeptides of WYiesubicstrhringovaccingied 2 Borexappig The cagaghydraic mpictics arc

plangkw t%a%ar@%grﬁfa%f B: Q)Eailt %E’e‘fg"? gléa;n&ghg ?Qﬂbleg’gg n%ﬂlga e or &afnple N-

link&e8lycdh HaviheQicdre boundOPIL} fuco%bﬁehcdr@ Ibﬁﬁn(ﬁ@\l antyage. )thernatlvely,
the presence of Fc receptors ( gﬂ Rs) on the surface of

the @cphyftatq moishsar shibohyrirgle meqietias that prcxpaRseshen polrpritides or

iR A0 KA 1 d 0l TR 2o O TTHOIZAL KL Ao hcany

be “expr Secre

engifi€rédtol Edung humah peotBINAwiI lﬁlmalnelﬂce sﬁ@ﬁ sachmérd Ag-1g
fusion protejns, while inducing B-cell responses, can
be FeRgtatde g HsionmErtaln is éérdmﬁlyc PP agee D progFing Ratigpally, the

hem&%@%ﬂ rotbih s Fio8R%daR a%n%ﬂa[rﬂﬁ&ﬁ by s%@tll h‘ﬁﬁ{ Qipt e

Pclent antigen presentati on and gr eat ance
The awlj bcgématspskcuf ﬁemlopmgl nesuffesipg iivesa VMphgemcgl t Iovevedapred viruses

. i hci pl e, codln ntigen chimeras carrying a

inctfd5uiBt v B Shrtein fiuE el g et ol

cytoﬁie%&lotifﬁﬁg RhmbA ﬁeﬂp%’ﬂt@ AsHS8 t\%rl@éﬂa AREBQirhy, ﬁ@ﬁatfﬁf BN?Q% hepatitis
i mmune responses coul d further boosted with use

C Vlnfs hmatsmurmd@ﬁelﬁncmmuswrﬁ@e@@nemat rackaslgy Wiiu,rmumps virus,
cessary this
paralfoin o oRPtord SR el sl R RRIRE Jine el Vs
The hRSHYAS ﬂ@&r@@@h&’éin leatf R de@ictidh ih fHel %G&Z@ oY tHeliSlcWRfién of one or
acconpl i shed through intranmuscular (i.m) injection of

morg sYRNRops Of vl inGseocdsteedensetre ailagnomdraalld or mpepifAEsid, typically by
a ph%&m%ﬁ %Flﬁg tst(aillga%z )tﬁe‘tho ?O%ns € aA(r: glﬁge%g %/611 1@?@@&%\,\% 1521ﬁ181lit1ﬁed by
metlgrid&naliy the art. For exarnple subjects are 1rnrnumzed as outlined in the CDC’s
General Recommendation on Immunization (51(RR02) pp1-36) Cancer is diagnosed for
example by physical exam, biopsy, blood test, or x-ray.
The subject is e.g., any mammal, e.g., a human, a primate, mouse, rat, dog, cat, cow, horse,
pig, a fish or a bird. The treatment is administered prior to diagnosis of the infection.
Alternatively, treatment is administered after diagnosis.

Efficaciousness of treatment is determined in association with any known method for

diagnosing or treating the particular disorder or infection. Alleviation of one or more

symptoms of the disorder indicates that the compound confers a clinical benefit.
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conprise m xtures of one or nore nonocl onal antibodies
or ScFvs and conbi nations thereof. The prophylactic
WO aweionesy can be used to prevent an influenza RECT/US2008/085876
i nfection and the therapeutic vaccines can be used to
Evalutié@t off Anﬁkilgeindﬂa’oﬁeuf Biabmehts GARRs)i fBf VaeizaPotertiss
|nfect|on Prophyl acti ¢ uses .include the provjision of
néy ¥sivg cali&filii%gvgqqngéwntoesalawmwtv g Qﬂgil plisast fhrge criteria to
a 29
be SN&%%*%% R PASREL ek S0 R e (MBSl R Henifican
fractpmscsﬁ the antthodros tityprovolas musf ¢msm12eactwmmme ’plaﬁnsgen/(é comneogenic
i on a mnistered in co nction with
fitncgi ) %qdéﬁwmﬁwﬁi«?a ﬂtergavﬂj% WSfa‘gf‘ewgectlﬁeor%ﬁs Hpmenogenicity can often
be eﬁB/Jn@gd de adjﬂ%lf’so(lft‘ cﬁﬁ‘?@rs %%&Bgéli%ﬁﬂl%% aﬂdr’tﬁé b‘lﬂhﬁ&o iRMHice
not limted-to, -2, modified (Cysl 25 Serl'25
prot¢@oC S, eviidentd b}gnmmdazzﬁtmn@ are 1n@m5130)r0par1ﬁlts df an an‘dgen which will
ni zati on The .vacci hes of the

i ER e e Fash o ol TR b B &7 o MG SRR L

Evalugiidhet Ingh@Redhic FigeRperti es over other anti-viral
vacci nes The I nvention provides a nethod of

i mlmEeegcsls, ﬁtéesg” is dofigad phige efwctlmﬁ@tlﬂoeélsbnﬂsieceddw g antigen
that ? ﬁ)gé'g%% | eﬁ}f ﬁgé%g o gféls Sfegﬁw %%1 é?’g |eﬁ%/lﬁ§dmtﬂh r?o ane f u(g 8028 ). Ttis

distipetateah nnmﬁmagq@acﬁﬂyo@hmhas gauged bpelit terr ofsall offtke fntibiodies induced by
protein is coated or enbedded in a biolo |callg
an a%%fsﬁamcmd@gﬁh@%q aptibadighigat dpsneferqssaeast fithghe pathogen. Inadequate
T .
1mm%gérf%&acy %@gtﬁgla rcgrabﬁf%hﬁ ‘t)gl&‘idﬁts @%égﬂ%??nﬁ%l g gg&lgf:exord J}%eptlde
vaccrirrmscbe; daieh Reptities ttdut bmdozhﬁr higk ¢ &nitydb iagilsaitashad ipﬁﬁ(od{)a high
ol ysacchari de(s or their deriyv
antitg RS T B UEds sl T sy et ooy il e
poteQﬁzﬁ%@ﬁﬁle cJﬂﬁorféﬁfsbq{EEQ'f&E Git ﬁQh@BMaﬁtsto bl dek g genic fitness as
linked to a poly tide. N i nked glycosylation’is to
one Dﬁ@e antedie foi se&a@gegu ucazsgcaige nendiiaes. chai ns and
Olin ion is to the.h

o) TR YR e Wb EnirRad i WAL st O aphonal flexibility

of midBt bt pebti@RASGedIALEly O flki®lcSpipias tnab idigwMbeCcinfidb&ids from
Al ternatively, the carbohydrate noiety i s exogenous to

patiqnie aB¢ pli@btubbeniiy apakadyrideisdn naiNe swuedss hfelvexcs. ifricdieptide has a
larg@fe%gé@é@ﬁ%ﬁ%ﬂ%@ﬁ%ﬁ&@%?ﬁ) én&%}%chead’f ?herb]eﬁlttlbg)éﬁ%k ﬁ%&ﬁées In naive
subjyac man diewd. créBrresot aripl the c@ﬂﬂ@pﬁﬂhh@ h%ytd«reaip&opmd)retnlta&s pahegen.

pl ant - speci fi.c car bohgdr at e

eci fi
ca FtaeRtighsi s F%@F‘YI ggfy é@("éﬁﬁlaéd N}%q:rﬁfpé@may fail as
Vacc%ey&)%botﬂ@f{tk NGh& o8 it gm@élly?’f f A'F e ‘Pikel £6 255 BF 89t folding

2 xylose. Alternatively, the car ohy rate noi et
protan@ubxhnﬂmh’gﬁh&@lre 1ntnn8=£¢all§$omktailneaircelt$d(€pﬂhe sertdxtarf the Whole protein.

Fo BB G gy RSN da P RV EPBBEH BNEAPEAIE ot of the

responding immune system, immunogenic fitness can be evaluated in an animal model (e.g.

in mice) even though ultimately the APF will have to perform in humans.

The immunogenic fitness achieved by APFs is evaluated by immunosorption of anti-
APF sera with purified spike or membrane protein, in a procedure analogous to that described
in Matthews et al., J. Immunol. 169:837 (2002). 1gG is purified from sera collected from
mice that have been immunized. Purified, biotinylated proteins (as appropriate, depending on

the particular APF with which the mice were immunized) are mixed with the mouse IgG and
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engi neered to produce human proteins with human-1ike
sugar attachnents. For exanple, the fusion protein is
wa@2amwionesd ¢ hermaggl utinin protein. Optionally, Pehes2008/085876
hemaggl utinin protein is produced in a non-mamalian
incubgbd. Stlﬂqha\aﬁmacolaied@bp}&@éde beddyears tHehaddcd ia saffididns uaitity to
devehgp or suffering froma viral jnfection.

captyigdl 19fipyjated prq’f%muf&@ng with ary ko 1260 Skhsi streptayidin-coated
beacfé'a?é"fémo@@{i B %etﬁhﬁ%aﬁ&(n Mi 134500 @M}Di‘ﬁ a]mi%%egtg , fcdving 12G that has
cyt omegal ovi rus uman herpesvirus, type 8, varice I%
beerzadeplated ofi antibodibepiatatdd azalist/ihe tpsqteihelmapdctiivsly CMackus,
n |nnunodef|0|en0£ V|ruF@éhnfluenza Vi rus,

. hu
imnypghsorniaRa PrFfRRNCd A PATANE] Tdhe 3R Vi SXperd Hiat E@&Pylated BSA
will B¥ @ﬁkyshhﬁéd 1o itfaenfAPo&Sn ¥4 4 Bock @Rdrdabel | a virus The
nmet hods descri bed herein lead to a reduction in the
seVlerm¢apursrthe temundgsricdtthesn 0bAPHRgho absetred agyibgdiemandghe mock-

' f di . d_and.
it 6Bhabl E5ut el pORTLSRT SR DR P Rprr. ror
APF@Qfﬂi}ﬁ@Ode%teﬁifro% 8 %H%@L‘dlsﬂl@}q}s{PLl 1hg ahixaH Yo ﬁfes@ELIS;As will be
identified by net

know in the art. For exa
purlﬁ@ﬁb{%BEt@SBﬁélqnmmm@e doatheqetantiply ghYﬁO&y&?éeda@EE n%emethal
marnigl a Cell 91?3 i h%!@eﬁ %I‘ R se(Eg}Ig be %PPSQ fusion proteins
ncer I's nose exanpl'€ by yS|ca
secr&b@ bﬁ }man’ﬁhzﬂﬁld ch§ ﬁnd @Irlﬁedrvaﬁl prﬁhﬁn au ki]hecpbrdeﬁtage Qecreﬁl)ln the
nouse,  rat,

antiy é\al’tF tltéwf iRerbsd antﬁaoglesaommlﬁd T S %%ﬁéﬁﬁ will
prov Aj%e @ﬁ%éﬁké&ﬁh@ﬂnﬁﬁh%{coﬁtﬁéé?g% gppf the infection.

ternativ treat m ni stered after
Methlodsaph ds¢agmentif f i caci ousness of treatnent is deternined

in ssoci ati on kno d for
Penfors Sioaides arath BPeiadl B thdseasuff Bfiitas 0P uing o
subj @ét'a@ﬁhl@&f @h s&Eeﬁﬂﬂ?e 1) al R RieRY ARS8l dl&%séjd)rscﬁ&ﬁl@ér Such
i ndicates that the conmpound confers a clinical

discgrep ef disordas Eyclideabruit ore wft lintedderd ¢, Broflei n Fragnent s

Pro Al F 9 Vacci ne Potential A vaccine candi date
noral inmunity nmust fulfill at |east three
Cr iIf 8iid &pba, Be @éﬁﬁ@@ Blowldes nfetlivds tfo@rr@wsaﬁﬁg an $iflueRgh virus -
ant i body response |nnunogen|0|ty ; a significant

related disedssior éfsofd% 1%%%‘1%?9&! begdminigieriigoRéke supsect a monoclonal antibody
or ch:ﬁ] da%?h&%ﬁgftth yéntﬁgh Ipa%tagg/rgtgaetgtln%eg}mgbggﬁlg (?tlfel I{l&ﬁgc?s c)f 'the

ant|
invel¥ion. eFdrrexunpRe sikyi anyl/oe arn)noélbﬁaﬂ anebedh E‘T’CE@ EBO,nIgW, H40, A66,
uvants or carriers, i Qgenic fitness. and the

DSOQEW.E%? fst A% o b PeTiRR S g ¢ sl Cfyjve amounts.
OptlBﬁMEg)l:l ald 6@&1’0‘5@1&nt1aﬁ19ué&ta ahfI6d Fedir 9@ LliinGRst@legan anti gen

ultrmately determ ne the success of that
anSul;]ents asnﬂ( foaec infRicoonyonentate@dabasas ordis@fiers include patients

. nMmunogeni c Fit enic fi i s defi
whoZ VY Ha G EPHEION Tt PGB ERPR 608 By B Taorsano the
1nﬂdeﬁ§é VlﬁIsCiﬁ SofmedtHer Wal N AldhEniR@4RAEN: préﬁ%@a%%&&ﬁ%n 8&cur prior to
| mmunol . 169: 837 (2002)).
the rnamfestatlon of symptoms characteristic of the 1nﬂuenza Vlrus -related disease or
disorder, such that a disease or disorder is prevented or, alternatively, delayed in its
progression.

The appropriate agent can be determined based on screening assays described herein.

Alternatively, or in addition, the agent to be administered is a scFv or monoclonal antibody
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di stinct fromimunogenicity, which is gauged by the
titer of all of the antibodies induced by an anti gen,
WO p@b0d2ey t hose anti bodi es that do not cross-PERUB2008/085876

wi th the pathogen. |nadequate inmunogenic fitness has

that péwhdibtyarciaftéizavime tHadhidicaidorpfod BédoRdng toathl nicBaak df the

. of peptide vaccines to date. Peptides that bind with

INVeRfiQfh affinity to antibodi es and provoke high anti body
ti [ | ack adequat e i mmunogenic fitness,
anﬁ%ﬁé@%ﬁ%@%’hey fail as potential vaccine

c orpwitentgectldfeheinee]on fertags itorpetiodn df treatingahuafduenza virus-

i nogenic fitness as one of the criteria faqr
relalgd HiSEHY 195 Y1SAFA°E Bz B HFEE e 85?985@;5&%&6 me@&ﬂﬁ%wlves
admBXQLANAI Qanf _r%_ PR chITHMRARAYYG dctdeRBSSsdaS de&@ibed herein and/or
conf ormationa lexibility of frost short péptides.
an s@pewitibpdnbt monerldragmitdiody pégtifidé apmydibg tathamidthads of the

. antibodi es.frompatients, and..eljcit,substantial .
inveffioy Sy rpapd o fesriibat adiius L8 nipioRl Yy rering from
the AAgatd skedibigera | arge repertoire of conformations, a
preponderance of the antibodies it induces in nauve
suéﬁ@ﬂmﬂﬂbﬂ@ to cross-react with the
co ' [ ita [ ty: i .
o TRRRHOD VR, A R R A kAT ORI U Prac s as i

flu, inhepaeicor g, adayinfsairinga®o vaanirdentibodizenaol ss DThBS IS G17, H40,
[ nically fit APFs are Iikel-éjtto consi st of
™

I munoge I f
A66SQ§9»1¥2%|, &P Ppndribttethat Ring tofhasiac enipeof e Bomreisineal | v
CORGE ﬁrﬁ’eﬁﬁ@n QM1 B ﬁl@th%p&s‘élql%dqﬁtthé)foll%%}%@&Ln%lég,r RhfechUo fnot
Because I munogenic fitness Is prinmari a property o
limit the sédpe of tlsahf¢nt@ndleswibedin theelaimspondi ng i mune
system imunogenic fitness can be evaluated in an
animal nodel (e.g. in mce) even though ultimtely the
APF wi |l have to performin humans. The i nmunogenic
fitness achieved by APFspiks\pgipgat ed by
i mmunosor ption of anti- APF sera with purified spike
Exadl narane tein, in a procedure anal ogous to that
% ws et al., J . Imunol. 169:837
(2002). 1gGis purified fromsera collected fromm ce )
Expresden Kigd o SBEHIPRTAINTG B GRS @H1SeBt 0% Ay/rdfadd/ phage display
roteins (as appropriate, depending on the particular
anti lilrety. whi ch the mice were i muni zed) are mixed wth
t he nmouse 1gG and 47i ncubated. Streptavidin-coated
HA s ¢phbisaseNbeadidalafianidne (had 30 8) o M ASThidilaad 2 (BP-gBIFZUMM{SN1). The
to capture all of the biotinylated protein, along with
gencapgs GSigRWDIigzcd R cXPieEs 4% {UH L RIBisi Y th @4 glermnal 9 amino-acids
‘ Lt . ' . '
G G b A P
trangentiyoodites sadiratebprettimyas pet fiddnfeorp sopeenatant by sybiuaityi vel y.

Mock i oabsqrptions are rfor I. rallel in
chrof RIS BRSO Qb g cayr f ahBA G pithge 14
(NatfoMsECEN @hﬁﬁref@éntér?%yﬁﬁé&oﬁ?ﬁif@aﬁo@& BATOCK absorbent.

To neasure the i munogeni ¢ fitness of APFs, the

Tringiviccit Al herectogdoiaes(FHd) of hemagel ks 6HAe ¢eamef Aobites
Nan? %z%(}?%ﬁ’ga% &%ﬁ%@s}g ?‘11_1 $:88 L BH %@io%%%t@i’cﬁtbyt arzﬁpting the protocol

described previously™. This construct contains a C-terminal trimerizing ‘foldon’ sequence

from the bacteriophage T4 fibritin to stabilize the trimeric structure, followed by a thrombin
site and a His6 tag. The cDNA of the fusion protein was cloned into the baculovirus transfer

vector, pAcGP67A (BD Biosciences, Bedford, MA) to allow for efficient secretion of
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APFs affinity selected froma phage display NPL, the
antigen for these ELI SAs will be purified APF-GST

wo e®borm2py ot ei ns. For the potentially glycosyl Bt BUSAPSE885876
fromthe manmmal i an cell display NPL, the antigen for

recobtbv@gmt flokeBASIONIC lecclew AnfEeted wathahe Piisltseicks3 3£§£Sra€ﬁeﬁﬂ1fectlon the
by mammalian cells and purified wth Frote|n

cellsp\@?«re SR gV ard Té‘ﬁ%quPﬂat@IHéNaé dpGubaed vith Gl Hi-Nak é%ié ¢Qiagen
Inc,,a\'ﬁ% ings‘?eg 'C@@) FREBA S Q\/e‘% &JQ?hteB “x‘m{lpﬂﬁs @Qﬁ&r @qu?lﬁnltris*ﬁ@él/ ?ﬁ mM

rovi'de a neasure o I nmunogen Itness o
NaCl rpEHSG(IBFwnMO hod smafazdle ead a‘mmd \iﬁhleTBSwaﬂt 2nmpt bwiddade. The

fo oth pro |.actic an eut.i c tha s . of .
elut%drféé? iPReid V%%tﬂy aézs%edaatgawﬁg&ﬁgg f?fgf and s Fupfied gﬁ}O%WChange
usin% 'Rfléddﬁ(@ RN THSo1hBh ?GE ‘Hé&ltﬁ&if@ @1&%ta%a§ ONPBe The §éﬁ‘%ﬁbd HA5 were
i seases or disorders include but are"not limted t

digested by thyomdirf dwerniphtophy indegrity andpioperty ohHdfAdrimspees f;xarmned

wins i NS PSR YRR BRSSP AP cor der i o

Sele&#hi a§é’ a F/U 1Bt B1ds RBd 6 bR SPBI IR dBRMSCH HNAl
ant i y or sc anti body of the inventigp or an agent

i défmq fjnes npwcisrainegel v libraicwtn tatsd of 2F7xthemicmpers) Fejistructed

fronE? 6eﬁ§§§?’/ e Bﬁ&ﬁéléé‘&‘ g@%’)’rs %@%E@ gc?}' seﬁgttl(}_lg@ds)éFPJ%%%t the purified

HA laginirifriesic &1 461 5ﬂ0ﬂhﬁh@;ﬁphﬁge€@wypﬁﬁﬁed fiovecag Mbibirg were incubated
OQptionally, re anti-influenza anti bodjes

Wlthdamaawfwegﬂ\év% Nsawél@t Wgorier ity Wk ol KA 1op kY scparately. The
ele%‘[\}]ogﬂﬁocerdﬁ}e@\x%ge H.383868 d@afcngééﬁregl%ﬁscl AHH S RALHEDE stlection,

ave COme Into contact with an i hfecte person or
randeinby hatked Heghn pbagrestd ctames hverd swefdenedfom spemﬁxsbmdmgcbcxHAl or HAQ

by o S ot bt e Rl SRR Sl bound
to H%ha{rm@wﬁmg) vafuet Be>1 ofl e E‘@eﬁ‘ed’ésrﬁb%ltlv% e\kzﬁér@% fl86RSGones
di sorder, such that a disease or disorder is

gavq)vaéuﬁ@mf sf.1lo rFor HA kor hEAG mpsﬁc ‘td@dlag/ elongsy thetgenes of variable regions

orngh IR M TATRRL R Xl R TRl B SFO-T Ao acia

scquihég s hN@lcH to Qientify B€iBbdicOWith ldifEera@eBiudnee RE further
adm nistered is a scFv or nonocl onal antibody 48t hat

charpgdgrizadionzes an i nfl uenza virus that has been

i on.
kS50 B9 ASERRIIA L Rer T D00 e DEndTEDE L
peIPhagenﬁ:FEvQ olffEﬁchOIﬂlaaloélohffseﬁbﬂenlgoaﬁbednﬁok lmemtzﬁlzatlon assay using the
Vi rgwr el at ed di ease or dbsor der in a patient

one
same msAdmsnaking g agee Hservi R %ﬂ%lﬁaqmﬁweﬁ%ﬁ?m@twﬁaa@ﬁ% by using
PEG/R a@l gm%ﬂ@ﬁ‘t sbgﬁ @5:& hh@dviRYe AuRah Q86 PIvA@S $¥duced as described

descr bed hersin
previously. In brief, selected scFvs were converted to scFv-Fcs by subcloning the scFv into a

Fc expression vector pcDNA 3.1-Hinge which contains the hinge, CH2, and CH3 domains of
human IgG1 but lacks CH1. For whole human IgG1s, the VH and VL gene fragments of scFv
were separately subcloned into human IgGl kappa light chain or lambda light chain
expression vector TCAES or TCAE6. scFv-Fcs or IgGls were expressed in 293T or 293F
cells (Invitrogen) by transient transfection and purified by protein A sepharose affinity
chromatography.

Surface Plasmon Resonance (SPR) analysis
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an scFv anti body or nonocl onal anti body identified
according to the nethods of the invention), or
wa@eowbionesd on of agents that neutralize the i nfPOEDZR0$/a85876
a patient suffering fromthe di sease or disorder.
Colindiiat arayysbebhers HAh®abeweidih@ o pEcdvibikest HAAR{VRgNaN1203/04)
i nfluenza-rel ated _di sease or disorder, such as bird

i

trimen yyore; pererped P8t Biggora dnhORi (Biaseral gt £aoCoAntdrugnan 1gG Fe antibody
|

B

amntewcqmnphng iusing The ammwemuphmg witl (Bidzerd) uHAhRIabslesor cdpaded onto anti-

hum Tah B R PO ARt Ot s 1P RIS @i e that he

Mab@iﬁ@mlﬁdlﬁg oEERiRAs Q/%Bﬂl‘ag@nﬁ Qrﬁiﬁhé}ﬁul@meﬁﬁﬁmr@t&b Q¥hs injected
vari ous pannl ng anti genS or selection of p age

overohaslp tﬂayf @htat blodffow irige af yOulkpin, in HABS bwfferh end\att aonpdntrations ranging

from( Eagﬁg a%Oa yﬂy(? S% g%f)ﬁ?rzl&j:&tl% R“erved R & Iéecg[ainggntrol All experiments
cont&iAd@Bn Q@itidna7 Qi A0hal XEG %%ﬁﬂbc@, dorbOfurREOthat §ervdditd adcount for
Cterminal 9 am no-acids t ag t ag: GTETSQVAPA) . The

charfegsjip rthp rtaflsr Aefmetivedinders aast ppelsstepri potogs neappesific interactions
r ' r d r

betv&yseﬁlgg—lﬁ%(g gﬁa({r%nt -@lﬁlalér?%gis Fg [gl{lloﬁlorm pg%t?danp%f%%%l&)%ﬁtoga{ﬁg algc{ §lociation

cycl&epliéicos evero \ragamptatad mﬂhpBMd Mg(tlp sahﬂlbn@Ta@tdsmwloﬁ%tes (ka),
(National Cell Culture Center) was use

dlssw%tm R FIntents (Uer-ang. afﬁrm*thﬁ?m%amm@l?)rrv@reee%%ﬁ%.%mg Biacore

haregg! utl ) t
r104 5l TR0, 14510 3208 P f L et sven
eqummneal rdabay arst] &mt ¢ahgyl4tbx fipy, otheco thed€bié viahes! vmre\blebws I ya Surface
contains a C-term.nal trinerJ zi

denmtrﬁa %foﬂia%% 4&B %Eﬁgbr%?ﬁet%l%ﬂ B PO YR MRS N e avoid any

conﬁflgut%tﬁ'@fI i iRt WIer k¢ b rréifotrﬂéﬂ Bierel @hlcOMR thdMedhs and standard
hrombin site and a H s6 tag. The cDNA of the fusion

errOIrercfttlemmemlmntsned into the bacul ovirus transfer

Vir ecgwr l$AcGP67A (BD Bi osci ences, Bedford, MA) to

U4 Ciecg efficient secretion of 49reconbi nant

pr avied fype MiflucAfa SEVika 2312008 CHEN 1 VHE VNS, VI r al
st ock. g s after infection, the cells were

AFgtRor Y 0TS LSO HHE A O Had N efbensd ) R200s G177+ H7-NLO3), and

ol DA e (LR s o BLEIE By Sl DR or

ArboaaZl 96 0nHRND)) vidr ¢ hbtiﬁedimﬂonmhd avaDeGlabal Tafluéred S\M'\telﬁla'ﬁBSNetwork
wth ﬁ 0 m\/llm'da ol e. The el uted HA5 frote n

and grox|dpg &y /Hgendst KBy KGPLeAland: i) Hdt-Phdriapd %adByDarby
camh@&dﬁﬁ;? Q\@D@T(B%%ll;@g/em%l& m%é@n&ﬁ% ﬂe%llture Collectlon and
Heal t Hcar e I ed

I scat away, puri
propagated in Dulbecco’s Modification of Eagle s Medium with 10% fetal bovme serum.

Viral infectivity was determined by plaque assay on MDCK cells. Live wildtype HSN1
viruses were handled in biosafety level 3 containment, including enhancements required by
the U.S. Department of Agriculture and the Select Agents program

http//www . cde.coviod/cha/bosdty/bmbls/bmbl Stoc him.
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di gested by thronbin overnight. The integrity and
property of HAO triner was exam ned using GCel
wo pdovoa25DNn ( Super dex 200 col um) and SDS- PAGEPCT/US2008/085876
Sel ection of phage antibody Iibraries and screening of
Neugdlizdpiodiaesyyagad M3ipstialorped viug@n non-i mmune scFkv
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sehgct Fgn | S |
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e RSP SN B ) YL SRR YUY )
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corr es am no ences were al

H5- SldBntHf SCﬁ]Mka&dHes)MM hvedd: frﬁz&feelm_;t cS&ﬂtﬁEfECtﬁ:bnf of 293T cells with 4
further characterization, Expression and purification

plasgdsebatise BCRNAY.IEHS-SB3df OIY prekaging eaioaRCMEAR 8.2 encoding HIV-1
Rhga idua e d
Cae P IRETE y Gror, O I e SR D R R PRETEES Bt wene under
contpdlagf the bHaVYl. [ARAgendasdprakiag }M@Btﬁldc @DV Y. anNdd 265 hours post-
times by using PEG NaCl precipitation. scFv-Fcs and
trans{pesion. VrhgHPIraetas wWerehasy sédcad stpsedids i bed
v In brief, selected scFvs were converted to
Neu%l(fzvah%géé%v subcl oning the scFv into a Fc expression
veBefire ﬂ@ﬁﬂ‘d&ciﬁg keHdivirgesupbinatanc ot 8iSAg1 d18er HINBR/34€EHEcudotyped
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VIru$ps rigdh mg@aéed W@ \ingdnl TRCKGerraterly tappe hersorst hewrat 2iSKeand then
at. I nt g a_liaght .chain
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Cellsalﬁagl%;(g%lgglg%%aﬁ% tc?i’é{frgl%g l@heg> %@ﬁ(‘?ﬁﬁé@ﬁ%ﬂﬁb ééf’ level [as evaluated
by nicaswrirty tha hicifeiac: éc\t’lvﬂltyliﬁtﬂe t26381 s wtithi amdicroydate lurnlnorneter.

per f or med e T OO (Biacore) at 25 0OC.
Ep”%’ﬁ’?”ﬂ’ﬂif‘&ﬂ/p‘f’ﬁ% %égalroé oy (Biacore) was coval ently
Plas?@ &4 thnétﬁGtsV' deBN ARl R 5o, $eTd@GeIRECH a%CAGGS H1(PR)
sensor chi p by am ne-coupling Using the am ne couplin

werki des¢iihealc oxse pbovdA Mplbs\ Ge B 1 afitPhh e dvihoett ocrmnddéshivinn proteins  for
A/FPV/Rostock/34 (H7N1) was kindly provided by Dr. X. Yang (Beth Isracl Deaconess

Medical Center). All the mutants of pcDNA3.1-H5-SP33 or pCAGGS-H7 (FPV) were

Plas

constructed by the QuikChange method (Stratagene). Flow cytometry analysis of the binding
of anti-H5 antibodies to HA expressing cells. Various full-length wild type HA and HA
mutants expressing plasmids for H1, H5 or H7 were transfected transiently into 293T cells.
48 hours after transfection, anti-H5 antibodies (10ug/ml) were incubated with transfected

293T cells at 4 °C for 1 hour. Cells were then washed three times with PBS containing 0.5%
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Plagipq-Besyrioryfo88/ 1997 (H5NL; H5- HK97), A/ Net her | ands/ 2

19/ /
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werﬁsﬁrcabzrted)f\mw #nnHArdobv/F64 afl 866 (HRN2) onecantrabom h@ﬁ]hg/ml 10ug/ml

and RGP GEA Iy R eQamr 1RF MGy SR BEY TP G (GRgEred Sto MDCK
cell hl;bn%érs%dzb@al pla{é@raﬁar iSRBLRE akgmeyor(ﬂ\@% IR Wére then washed

were oObtained fromthe Anerican Type Cul ture
and mbﬂlzedtwdn agard ngteas pébgaysedf incubrtide dlow 'agarMpditfay crasi discarded, and
la 1% '\f/‘\?& w 1 th 11t00/guf etal bovine serum Viral
p q}l?ﬁ‘@% .Vv%“f‘k}z GEEMY R S& B?gpl agque assay on MDCK
g}ugnammmhmﬁdjg(ygﬁaﬁaj)ll viruses were handled in
b| osafety |l evel 3 containnent, including enhancenents
r eduiaediygnzansiruyes profeisatiale Aindop g agif tregeptosn dhat trentain N-

acte%ﬁolﬁe C%l}lﬁ‘ ent bl %gs g%fa? A h q?.g) %(r;]%\ﬂf"gplé" Cd%\{hlle human viruses preferentially
bmd%l\{%ger @(Lﬂt@lﬁfn'golﬂ a@a§ﬁﬁéuaminkb bﬁdnﬁﬁ@ggﬁam%ﬂ ((wra@ﬁﬁ linkages. The

| asm ds and constructs The full length HA gene o
moquTam disiafrd/roqepror 3p9ci 20046 HBN Nicly Higei®sPBa] bua dornplex set of residues

in 33 P, s i R HEOR PR B DARS Smplscapdefily used method
to a@@isadﬁbb@ﬁrdsﬁ&[ﬂé@ tol iR SR3R np@ [lia NAStephddso £ ¥P4IE BHofBd that by

pl asm d,
using horse erythrocytes and thereby increasing the proportion of 2,3Gal linkages available

for binding, the sensitivity of the hemagglutination assay was improved. In addition, the
titers of the HI assay correlated well with the titers of the micro-neutralization assay. The
pseudotyped viruses will be first titered using hemagglutination of horse erythrocytes as
described . The initial high-throughput screens will be similarly performed using horse
erythrocyte suspensions and assaying for the ability of the phage antibodies to inhibit the HI
endpoint of the titered H5/N1 viruses. More detailed secondary screens for inhibition of

H5NI1 reporter virus entry and HI will be preformed using dose response studies with soluble
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separately. The pCAGGS-H (SC) plasm d encodi ng A/ Sout h
Carolina/1/1918 (HN) full length HA protein was
wovdloyo2py ovi ded by form Dr. P. Pal ese (Mount SPEEIS2008/085876
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H5- SP33 pseudot_i\ﬂed or trﬁsn n-treated
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hpo%g% }} nue tg&lggﬁ% Ier@efcglrth ﬁiour S, as\/{l@;lﬁégﬁtg ‘?V“ elvr%[e1 Ofantl_
HS, vargrod valhoak edh isyat msmrposgtraﬁséechun | dnd rcalecidotrédviot $6 hours. Cells
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pCAGGS- H (PR) were descri bed as above. pCAGGS-H7 (FPV)
EXPWIwcm aehpegesitisn 046 rati@isiéd porteins fPYhRosgock/ 34 ( H7NL)

o DN BT Pl B o838 B8P0 205 .

THORY, PhASuch-1190 SPSBHYD hum - T ée'ﬁE’Was BBddh-6miizedieiékpressed as
by the Qui kChange net hod Strat aagt 6 Fl ow SXtom&* ry
a:

fusmﬁpgﬁsn yithf G-Hampah diagunracigntag TEdSQRAR 2) H“atle fusion
protf P 2o IS ed (REOOF Sl BT Moo bR ST
supdrians fvett Ravestaldd lenirs yftérniansf288oh zﬁﬁllﬁ’u&ﬁeé Brofothe Supernatant by
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acylQvigps QndRelign dar ria; ey and
ELISA

0.2ug of pure H5 HA proteins was coated onto 96-well Maxisorb ELISA plate (Nunc,
NY) at 2pug/mL in PBS at 4°C overnight. The plate was washed with PBS for 3 times to
remove uncoated proteins. For regular ELISA, 1 pg/mL of anti-H5 scFv-Fcs followed by
HRP-anti-human IgG1 were used to detect the binding of anti-H5 scFv-Fcs to HS HA
proteins. For competition ELISA, 50 pL(10"pfu) of anti-H5 phage-scFvs were mixed with 5
ug/mL of anti-H5 scFv-Fcs and applied to H5-VN04 HA coated ELISA plate. The
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i ncubated with cells at 4 OC for 30 mn. Cells were
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sialTc acid receptors that co Nact eyl neuram ni C
stm@uﬁedf@lﬁwiéd Osladbtooden §ie2and@atliss tagnKagd3dNwhifltiee fusioarprotein was

clonkg a1 RE A Gt docts’ gAGEPECRACD PpaDeem edford. MA). to

atto\lvlfts&l@ﬁe%m sEBR iR B?Fe'ébtﬁbmlaﬁ‘t%r%teﬁp rTd @&t@tlﬁtfﬁll §1@%de&'(ﬁéfHAl-
is nost likely determ ned by a conpl ex set of residues

HA2 tmntdte) sﬂ)rcalls Ware adeintagtpduritmbecubrvinus biobistdfdhAQ kg furin at an

emplgial15 g8 QafionBisdu e Epi Tedls BIF Bnaigtr Bopor RS ToRiversity of

MicRigePNeAedafs afth infe@RAIL tHRAcNFErcdput 9bWE ah@fRSupernatant was
ery thro%%/tes and thereby I ncreasing the proportion of

incubpte mth i NkAdadeiiingeang. Volengiprighhd hetieds were washed with

TBSStﬁlrff?e'r gi dgnw ;l;ﬂgglgﬂt 300 Ma?i%b}]?ﬁ%adr) g} ﬂ?ﬁt@[l ﬁi‘ﬁgzole and eluted with

TBSCtOl'tlli eb@ired Imilakoled THe ditred Hitfeo®irolad dielyzed against TBS buffer and
m cro-neutralizati on assay. The pseudotyped vi r

furthgg pprified by jogrexchange agng enp Q&MY Veqlwani(gk Hga tﬁeﬁree
Plsc%%tayt hf?yf BicdaPE ik D8 %e?ter‘d E)gtﬂré;ﬂthnEHvemt ht and furth. gr purified by

ut screens simlarl y erforme
Superdem@ommismnm?BSr‘tmﬁ&te suspensi ons and assaying for

ongier 1 St Biss e BVEHS pE et b Sustburiie daphf s dnd isolated
by S8B&ARHA0Y inSTB S 80 (SUppBREREY KPuRf1b). Peak fractions were pooled and

concentrated to ~11 mg/ml. The integrity of the HS trimer was examined using Gel filtration

(Superdex 200 column) and SDS-PAGE. Crystals grew by the hanging drop vapor diffusion
method at 22°C. Two UL of H5-F10 were mixed with an equal volume of 12.5% PEG IK,
25% ethylene glycol, 100 mM Tris, pH 8.5. Crystals were flash-frozen in liquid nitrogen
prior to data collection.

Co-crystallization of the H5-F10 complex
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withRROGUECHK ik Rammprgepl at e was washed with PBS for 3
Prozleéﬁ%gzsoftrrpzce with hMabs against HS

All mouse studies were performed in USDA and CDC accredited biosafety level 3
(BSL3) animal facility in accordance with protocols approved by the CDC Animal Care and
Use Committee. Female 8-10 weeks old Balb/C mice (5 per group) were used in all
experiments. For all groups, mice were observed for 2 weeks, weighted and deaths noted
daily.

Prophylactic mouse study. Three hMabs (D8-1gG1, F10-IgG1 and A66-IgG1) or

control hMab 80R-IgG1 at 2 doses of 10 mg/kg and 2.5 mg/kg > were administered into mice

intraperitoneally (i.p.). 24 hours after hMabs administration, all groups of mice were
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The proper behavior of the H5-pseudotyped viruses was examined by using ferret immune

serum against HSN1 (A/VietNam/ 2004). These viruses can be neutralized potently by anti-
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sorchfE AATAS, (r heUi {1 AbARTh boR AT EIGREL RluBlization
actibyamilll berlewwn. il 48hdus. 2By Daing thwervec pypasegsmdiisiibdloDSand

and tql}e @fggo a The st.ructure of the H5-F10
CXPIEHHH &3O %‘é(F‘r‘f'?‘ %IUIE}? CRB1YEY B¢ -ar repl acenent with

PHAGER oWl iAghd hgmétr{euﬁawlﬁ Abs Ffat (zvefe\éhﬁfcﬁlt%ﬁfbg pill% &‘ﬂ"vs ( Figure

PDB code 21 BX) and the scFv structure of SAR
6 toff REBavold eura@HWt tabe peanicicufradahg wheh eorsf"a‘ﬁwds’vlthﬁﬂlmhle scFch

d Tl F9. e _Aas tric
As {ERHEp TREE e i et R i e LB R ERNTE LY b potent
neutRiziol ABS We Qb Foheetel alircs 8PIhadermfibodiey @8 Fh) eed 846} @to full-
several rounds of refinenment with the program REFMACS

lengify hyanagy ke 1athepotanh BettTatigation (oG ta o tiicehmdd| H5-SP33

L

HIN Ingefemnyanitratiopd @sin@f HHASCHO$P daigired hottodBBftrpastiflaebmoderately
ach nAb 10 N-acet yl - dgl ucoﬁ%m' ne and 6

for
neutffﬁlé-e BeEHIPR{A g'?lgﬁliﬁl%l?ﬂﬁ‘iogé“gléé’é {ric paraneters
WeR%sﬁ%%ﬁf%%n%t&dﬁzﬁ%ﬂ%&%@o@ﬁ[i'ipﬁ%ﬁre 6 the top right panel, the 10

anti-HS5 antibodies exhibited different levels of neutralization. F10-Fc, A66-Fc, E88-F¢ and

E90-Fc appeared to be the most potent inhibitors, which neutralize more than 95% of
10,000pfu virus at 10ug/ml and more than 50% at lug/ml. We also have seen complete
plaque reduction when 100pfu was used for these four antibodies at 10ug/ml or lug/ml (data
not shown).

The 10 antibodies (scFv-Fcs) were found to neutralize HS pseudo-viruses (virus-like
particles with HIV-1 only cores that display HS on their surface), in this case from the clade 1
virus, A/Thailand/2-SP-33/2004 (H5N1) (“H5-TH04”). All 10 antibodies also exhibited high
but distinct levels of neutralization against H5-VN04 (Clade 1) and A/Indonesia/5/2005
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Protection of mce with hMabs against H5 Al nouse
studi es were perfornmed in USDA and CDC accredited
whresafesy | evel 3 (BSL3) animal facility in aPCDUSENZE85876
with protocols approved by the CDC Animal Care and Use
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(H5OrNGY) KL 8349 highaiNaity (Ku~ae02bbsnagaivety diw Aissociation rates (kd
control hMab at 10 ng/kg were then i.p. adm nistered
~ 107 st b(igd@)-24, 48 and 72 hours after
A/ Vi et nanf 1203/ 04( HSNI') infection. For A/ HK/ 483/97
(H5N1) infected mce, hMabs were only injected 24
Exahpl¢ 3: Kihétic shiairadtecibaidreofite binttHng of HA (thée@bdothaintdd HA of

phage anti bodi es Anti bodi es against HAl. Purified
AV ieinamii0304) RS IgG. KB IeG A AG6 Ig(a] bis uaing BlACare To00

nNoRyd Ec Bof Gtk f a\fiés %ﬁgg@ﬂ%ﬁ ?gggl',léPd Hirh&fc AP at

rounds of selection on : cl ones
variasreeecmtrabynsE20 .S, wel .6, Ha 1.83pdct XS M pwss tnjactedadventds.chip

Three uni,que. anti - HAl scFus re identif.ied 38 nd
surfigly BEQETGiAa A CHLFGPSTGH Tt b GEMAApn e iy d he rcorded
bind?ﬂgocriﬁ%s (@'itﬁ‘ﬂleﬁik SRlkEfrt h@&ra@fé@) SCISREWHh NObBXNPSId KB RhIBulated curves
were repeated; no new clones were identified but

in redbAHikneid!, Kierepeasenttthe measoindstaadadesiors dighreglsspaiments. Using

. Am cid,.sequ of 2A i s.showed j Fi qure 4 ..
Biadgfh T AU G T30 st uionaPrvaR" RS defimey s fpptiggates and
affili§CORRhM r the hA®Y drki-HAQIWAS by Fiéthd © asiel eahgrhfiie nABE As shown
antibody libraries as that used for HAl. After two

in the dighesbaew semdat fdae fid.cmd adof R aad §1L0 yreragmemicdmng Afrlkad a 1.8
fold 36 &84S Qh%lwr %{%‘%8 ly rEl%tlpé ?Jgﬂep ?155&’01&160}]1?@% iﬂg%l etﬁé &P two

recogni ze ern specifica
antilaudids: FA O @apluses(bétwddn Méhs ahd HAOwetebstatBOdas iB@strA€d bynal very slow

. 98).were identified by sequence analysi Six o , ,
dlss%ql%tfoélrré‘i?t(g SR dnd0 10 ol B E Ik S a@(@éﬁ%ﬁ Ay edjag i HS trimer

t pISOVE ¥s7shared the same VH gene). Five out of the
: psi X di(‘f{rf%e%ren)tS VH bel ong to one gene famly, |GHV 1-69.

Exaiiipde 44 Pyphekctie and theiapduticeifert b amtitHeantibalkiese s,

The protective efficacy of human nAbs against HSN1 and HIN1 virus infection was

evaluated in a BALB/c mouse model. Mice were treated with different doses of nAb either
before or after lethal viral challenge.

Prophylactic efficiacy (Figure 7 a, b, g and h). Mice were treated with anti-H5 nAbs or

control mAb 24 hour before lethal challenge by intranasally (i.n.) with 10 median lethal doses
(MLDs) of the HSN1 or HIN1s. Intra-peritoneal (i.p.) injection of 10 mg/kg of any of the
three nAbs provided complete protection of mice challenged with H5-VN04
(A/Vietnam/1203/04 (H5N1), Clade 1). A lower antibody dose (2.5 mg/kg) was also highly
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three out of the 10 VL are Kappa chain. (Figure 4).

Est abli shnent of a reliable single-round reporter
wo20087R§yst em The single-round H V | uci f erase PEpU£1068/085876

viruses of H5NL or H NI pseudotyped by H5-SP33,
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neutralization activities agai nst HAO pseudot yped
viruses. W found that 2A is a noderate neutralizing
Exaipld 508hppr3&foieoyitdF (RECinGRueEY At Dftil¥idsiR A Berapeutic animal
(data not shown). The ZA anilbody has been used as a
EHHBSefuI anti-HA reagent for other assays (epitope

s er bR PR R R e i Risofud by

mea@ﬁﬁigﬁ&ﬁus A4 delye §65t—@ﬁ§llé’Mgé %1t§&r1ﬁﬁﬁfg§ afsfah indicator of inhibition of
neutralization activity by using a nove

locahseghcationovigh ;snkeerphlab‘é@@l;vgh@&% éﬁthﬁgyﬁ@vmrqaﬁél@at ig@haracteristic
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of H3 na¢hurdaadd mikia® Bmﬁ@&a& td cmm@ﬂsabledryglfz@i WidktinIG Hmarsmf challenge
screened by EL| SA ositive es in 96- I i

(Figp| 4t @gtaglyln ¥th étﬁ é%%ﬁsdg ﬁ‘é‘tﬂ%la S?é ‘P%ﬁd %{W@Wﬁe%wh?n given at

72 hg%3 SEE'@I\ME YiusABrddQYS fire HRYin SRk 1 r&?/tl (ﬁl& o %%Ekamﬁscﬁﬁﬁg?%y effect of

ubcl oni ng and expressing o
nAbttrergmaoridowsveg,. thdsnsronhnn A tltet’e@yfqngsgrstemlmamd:ardaftlaszdrmtgatically

demppgeta 0B b A B e e AT Rt % s PRy T g odvdRe three

nAbS QREd sivedwwhiny2Sigdi ubl e scFch Abs (Flgure 6 top mddle
panel% Al the 10 antibodi es screened by phage-scFvs

wmml Epitope mapping of antibody D8, F10 and A66.
Various full-length wild type HA and HA mutants expressing plasmids for H5-SP33

were transfected transiently into 293 T cells. 48 hours after transfection, anti-H5 antibodies
(10ug/ml) were incubated with transfected 293T cells at 4 °C for 1 hour. Cells were then
washed three times with PBS containing 0.5% BSA and 0.1% NaN3. For the detection of
anti-HS5 antibodies’ binding to HA transfected cells, FITC-labeled goat anti-human IgG
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neutralizing Abs. W also converted three of the 10
anti bodies (D8, FIO and A66) into fulllength human

WO @b/ 07928® pot ent neutralization activity wer ePEHBI008/085876
seen with H5-SP33 pseudotyped viruses (Figure 6 bottom
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mechagoygef Zl@usamﬁua‘ahzdtlappm Agaiépi t ope. Based on this
. d

FI O and A66)

vve rmvos»e&ﬁqh %l@fkﬂlthHAV&lﬁsI @@l rhétfific ﬁbﬁt{a{ﬂz@ﬂﬁﬁi dre mermg HA binding
Al'l three nAb 1g@ s bound to reconbi nant

to lts( %hl\lﬂm@gepm apidtipkybigiop jof Kirgrhest Mot gng fiegion by @ntzﬁmwlth low-
pH @@?@e&(é)ééfﬁp%gt\(@% (?I'%%%Eeﬁf{ iR, Rl Fo%ngl Iﬁgat R tﬁre%#letb% % Bher affected

C characterizatio
virupbindinggo oélldﬂ&@n(mhieedehahmdggtanmtmh (biAdfg and cross-linking of red blood
A Vlzlfget nam 203/ 04 93 _and AG6-

cellyhsy asmﬂe%ﬁaémﬂ{%@té%wbw 3& @Gﬁéﬁﬁm HoN 1 setefm beﬁ qa‘%ich

inhibit Hae%ﬁg?tﬁﬂ%h k&gced Qltﬂglntgrtb B?crlég?odﬁ‘ﬁ@e\%tls various
concentrations 10 2.5, 1.25, 0.625 nM

wadVe ngxe ddseed the eblhtymf tﬁ@n@bsﬂonﬁkmbﬂ Sfuspmalfi krugt kelhaembﬁanes using a

| uat.ed La bi ndi |
modf st s B e b e RHanY heor B 81 H5-Ghd NI-
exprobiit Aedeid) FRREHS OV, BirrNcaslr QB 1l prabiaytALEEells to fuse and

curves
form syncytia, which occurs spontaneously within 36-48hrs post-transfection under normal

culture conditions. When nAbs were added 6hrs post-transfection and observed 36hrs later,
complete inhibition of syncytia formation was observed in all 3 cases In the absence of
nAbs, cells exposed briefly (3-4 minutes) to an acidic medium (pH 5) 30hrs post-transfection

form extensive syncytia. The nAbs (5 Lg/ml) also completely blocked syncytia formation
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inred. Al ka, kd, KD represent the neans and
standard errors of three experinents. Using Biacore
wab@ozna Bi acore Tl OO eval uati on software, WePCT/US2008/085876
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wth H5-HK97 at 24 hpi %ure 7 d). Lp. treatnent
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o BB 5 A5 120102 D e
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(Figure 7c-d).. Mce treated with the sanme dose
flanlgpg %ﬁtlémewe%lﬂesm AnG-ES /A2 B ppiRelens Wy hzawhlﬁh fmﬁé? Back of
I 7
e N T Rl R ] s i B b P8, o vl
as th@nitcsdhainesl 145, from helix oA, while its main-chain carbonyl oxygen hydrogen-

bonds with the side-chain of H38;. Y102 inserts its side-chain into a hydrophobic crevice
created by four side-chains of the 0.A helix, and also hydrogen-bonds to a backbone carbonyl
(D19,) of the fusion peptide. The CDR H1 loop makes multiple contacts with the C-terminal
end of helix oA and a loop of HA1 at the base of the head region (Fig.12d,¢).
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viruses (Figure 4) pronpted testing for neutralization
of Coydtadrstriusy ﬂntay@wn\detemlmed Her @bypps H1HHS cdndshlféfrom Group 1

[ 1 th dt s
and H A A0 G 2y Aveugy Flaptory§ el RSHES Rpiflident with
the t%]ggilgi?)adggﬂlg% %?@ﬂb%ﬁle& Q&(lﬁdﬁg 4FJ 1(F1;{éﬂ7eN:am ari‘s‘énf&@v thhs the two
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deﬁt&%ﬂﬁg F??_l%lg%% 4§3c5ue%t§y glngrgn&ejs(n(l Jflhfe P\ég Rg%ﬁngogaﬁc c%‘hurlze(é i the core
that are characteristic of each class (e.g. at 17, and 111,) lead to consistent differences in the
orientation of several side-chains within the epitope, as well as the disposition of the pocket
with respect to helix aA.

Within each group/class, the epitope region is highly conserved, with very few
differences in a given cluster, and only a few changes, generally conservative, between
clusters (e.g., at positions 18; and 38, Fig.6a). Our observation that the 3 nAbs can

recognize all 4 members of the H1 cluster demonstrates that amino-acid differences at the
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comfiRR B AT e SheiRS el AR et HE SRR 2o, H3.
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burial of the "fusion peptide" (conprising the first
~21 residues of HA2) into the nenbraneproximal stem
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consi stent with conpetitive binding (Fig. 6, Fig. 9).
Taken together, we conclude that all three nAbs

woemwnd2sze virus by stabilizing the neutral pPCT/US2008/085876
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residues within a varied CDR context may expand the
range of HA subtype/cluster recognition by this group

wo@bomsesbeyond t hose tested here. However, i tP&hostods/085876
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Table 5*. Sequence comparison of F10 epitope among 16 HA subtypes.
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44. Kashyap, A. K et al. Conbinatorial antibody
libraries fromsurvivors of the Turkish H5N1 avi an
WO pdoboza2za out break reveal virus neutralizati OPCT/US2008/085876
strategies. . Proc Natl Acad Sci US A Early edition
(2008). 45. Huang, | . C et al. Influenza A virus
neuram nidase limts viral superinfection. J Viro
(2008). 46. daser, L. et al. A single anmno acid
substitution in 1918§THYR FEVIBODIMENTSemaggl utinin
changes receptor binding specificity. J Virol 79,
1 1@3%06551( patisylar grbodigabrip Ave heen de hergjn in dgtg8, this has been
: Effici Ctr o
dond b bl 8P Pussvie o YRRy dratpodMsh bhS, ERLishRBIRSREG o ylmicne
withtregrsgenke scopadiitht appéndod alangs, iwligclotldwwilh pamdicular, it is
lentiviral vector. Proc Natl Acad Sci US A 93, i
contgmgltedeby the gpFntopgthaipgifieus subsiutigns, afteraliens, gifd gpdifications may
be nfHAE 't(pﬁ’ﬁ%Xn\teﬂti@lY moﬁﬂryg:p%ﬂ Froth %’é‘%@ﬂ‘)t addl §dbpeloft HUYAB R tion as
serum by using a co nat fon of serologl c assays. J
defiidd ry tht claohs. oDthd7 asp8dF,- di3arftd®39Ind Bddibibatepon3 coBaderatto be within

resi dues t.he Ho-F int.erface 5,Contact residues . )
the 58PS S 69 OREDS HGTR. ol RS TSITEREE 81 PGPSt AREe! fe iaventions

discibs@ Rereihh RG] PHiclARRE TR chiiGHsCAL 850 eQRtbmpRMWd Apliehnts reserve the
i ndi vidual residues to the binding free energy: very

righf tavporsaib Isech ingel(tigdy imRg:rickdmH1 9, W1 )), favorable
(orange( S25, S291 , M92, 156, V52, N53, T49, H1 8, V1
8, &0, T57,T41 )), negligible (blue (S30,S31 , 40, H38),
unfavorabl e (bl ack), very unfavorable (bold bl ack).
Based on 0 energy cal cul ations using the server at
http://structure.pitt.edu/ servers/fastcontact 1.
68Tabl e 4. Data collection and refinenment statistics.
H5- F10 Data Coll ection Cell paraneters a=205.3, b=l
18.5, ¢=338.9 b=99.6° Space group C2 Resolution (A)*
3.2(3.28-3.20) Total reflections 509705 Uni que
reflections 112570 Conpl eteness (% * 85.0 (68.4)
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Average I/s(l) * 9.5 (2.0) RVERGE (%9 * 12.8 (81 .0)
Redundancy * 4.5 (4.5) s cutoff -3 Refinenent
woemoloz2son 50- 3. 2( 3. 28-3. 20) RWORK* 0. 23 (0. 3RQT/BF1RRE$7085876
(5% data) * 0.29 (0.38) RMSD bond di stance 0.01 (A)
RVSD bond angle (°) 1.31 Average B value 75.7 Sol vent
atons 0 s cutoff none Ramachandran pl ot Residues in
favored 90.0 regions (% RdsAM@s in allowed 9.5
reglons (%9 Residues in outlier 0.5 regions (%
We tlnmmber s i n parent heses correspond to the hi ghest
resolution shell. 69Table 5*. Sequence conpari son of
F10 epitope anpbng 16 HA subtypes. O * This table

I e PInEiSEIRTed nfRQUIRALIERBY®), Inaletcen bdid Roabtlendl l’aﬁhb&ﬂrztﬁnds to an
sequence dat abases as of April. 17, 2008. ght bl ue

h| ghllt%@ml ghe steyp region of the he@agglwmlaéﬂé) vesieinof 81 ynfluenza virus,
( ﬁ%ngﬁ{,aﬁz& NSENSYS, &, d he position; bottom'( )/ ' ,
nunber

no acid varlants)/ nunber of consensus
am no aci ds. Non-highlighted am no aC|ds are 100%
conserved or varjants are observed < ti mes at, those
poér g moeclop! agtibedirfclaign 1. ydherqify Salﬁnafbwnw yigus is a Group I
?Hh%h imfd 17 (HAL ) and H 111 (HA2) that may play a
I'n trlgger are highlighted in green. OTHER
ENBODINENTS Al t hough particul ar enbodlnents have been

di Sf%le cr)nso%gclrolgglealngb&{]y odfe tlghll I, v&ghryresfn sa1 1n uenza virus is H1 cluster

influenza virus.

The monoclonal antibody of claim 3, wherein said H1 cluster influenza virus is an

Hla cluster influenza virus or an H1b cluster influenza virus.
The monoclonal antibody of claim 1, wherein said epitope is non-linear.

The monoclonal antibody of claim 1, wherein said epitope comprises the HAland the

HAZ2 polypeptide

The monoclonal antibody of claim 1, wherein the epitope comprises the amino acid at
position 18, 38, 40, 291 of the HA1 polypeptide and the amino acid at position 18, 19,
20, 21, 38,41, 42, 45,49, 52, 53 and 56 of the HA2 polypeptide.

The monoclonal antibody of claim 1, wherein said monoclonal antibody inhibits viral

and cell membrane fusion.
The monoclonal antibody of claim 1, wherein said monoclonal antibody competes

with the binding of monoclonal antibody D7, D8, F10, G17, H40, A66, D80, ESS,
E90, or HI8 to the HA protein.
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done by way of exanple for purposes of illustration
only, and is not intended to be limting wth respect

wo eovlogo2szope of the appended cl ai ms, whi ch f oP¢DWS20081085876

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

particular, it is contenplated by the inventors that
valrThe usondtlbaili dnt bd NS, cléiht Ewhticinsid @oaodi®cl fibtitaidy aNs fully
may be made to the invention wthout departing from

t hBURAp pREbOd¥d scope of the invention as defined by

the clains. Other aspects, advantages, and

nodi fications considered to be within the scope of the

f olAnowelagd st aibodhevicirah ssid pnebatyt tleodsap en epitope the

representat.iv f the i.nventions .di scl psed hereipn. .

o Remacs nin (Hed prafva of b Auluspes ‘arl@oartdoﬁlﬁugﬁg%eéﬂ%@@nza A virus.
Applicants reserve the right to pursue such inventions
inlater clains. 71CLAIMS W claim 1. An isol ated

modbe kotmzidyadclapody, wikremesard igfluechzapmus ison@tougrtinfhemhga virus.
binds to an epitope in the stemregion of the

hemaggl utinin (HA) protein of an influenza virus, and
neqgthe ahii dfiRfalid eNZRhéreltl altbinfldenzhREuSWAE LRBRL influenza virus.
anti body of claiml1l, wherein said influenza virus is a
Goup | influenza virus. 3. The nonocl onal anti body of

ol ai ' . Lo : . st er

P CemypBrs Ut 3. el RABER et pdety vERY Bt cluser
3, iMhened vingai d H cluster influenza virus is an Ha
cluster influenza virus or an H b cluster influenza

virus. 5. The nonocl onal antibody of claim1, wherein

sai I: 15y - | A : : : o al anti body

o O T N e A Tl and

the HA2 pol ypeptide 7. The nonocl onal anti body of

claiml, erejn the i tope conprises t m Ci )
ot ol eunodl 76l dag 1y B hgTgRe fhapisks o Dot Pl alypeptie
the amino acid at position 18, 19, 20, 21, 38, 41, 42,

45, 49, 52, 53 and 56 of the HA2 pol ypeptide. 8. The
moddbe komzddyariclavody, whergingherepifopsteemgpriscssthé dmino acid at position

Fudrort 18, 2 RS Bl il «BRRGRE) turBSihdRers, 20.21
sai3g, amraeciHAa) BB EEEY of BRFEABBoMpbEfideche bi nding of

nonocl onal antibody D7, D8, FI O Gl7, H40, A66, D80,
E88, E90, or HI98 to the HA protein. 7210. The

m)%% lagﬁ]@cldgaori}tc.}al?@qx , %Ler%lnaﬂlam eilntlwa8§ ﬁ{.hﬂ)iﬁqjﬁ% 5@({]&% Iﬁ%i:)rane
antibody 1s a tully
fusion.

The monoclonal antibody of claim 11, wherein said antibody competes with the
binding of monoclonal antibody D7, D8, F10, G17, H40, A66, D80, E88, E90, or
HO98 to the HA protein.

A method of preventing a disease or disorder caused by an influenza virus, the
method comprising administering to a person at risk of suffering from said disease or
disorder, a therapeutically effective amount of the monoclonal antibody of claim 1 or

the scFv antibody of claim 11.
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human anti body. 11. An isolated scFv anti body, wherein
said anti body binds to an epitope the hemaggl utinin

w@ bbwp/opnes ei n of an influenza virus, and neut r BET/E8R08/085876

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

i nfluenza A virus. 12. The anti body of claim 11,

whahe inietisorll o clldifnl 20e Ahareiti thy $ndtlfodafutthetgontprised ddieindecring an anti-
virus. 13. The antibody of claim 11, wherein said

i nFitakdize §viakenty ipibierpsegriral ptachewabinibitgs. 14. The

anti body of claim 13, wherein said H cluster

influenza virus is an Ha cluster influenza virus. 15.

Th dhantathmaldyf ctdfimd 1lamtnerkbin saMaﬁ'eVinalshﬁgiisamwmﬁnidsse inhibitor, a

| i nea 16. . The. a tlbod cl a 11, wherein
?{ %@ﬁ’[ﬂ'ﬁl%lgsachw %%PM&ZO %@'pt. de 17. The

antlbody of claim 11, mhereln t he epltope conpri ses

the am no acid at position 18, 38, 40, 291 of the HA
polThp epthadeo fatdmt Revhartinsaiddyld et chaoséltinlohitargs amgntadide or ,
21,. 38 d41 42, 45, 49, 52, 53 and 56 of the HA2

poF BT e. 18 The anti body of claim 11, wherein

said anti body inhibits viral and cell nenbrane fusion.

19. The nonocl onal anti body of claim 11, wherein said

a nilihp apyhadorfistaias 2nvhpreithwibpgidamiidsse mljlmjtgr & Agnamivir, or
@k%?&q%{hl%m%ﬁ FI O Gl7, H40, A66, D80, E88, E90, or
Y

fGtein. 20. A nethod of preventing a
di sease or disorder caused by an influenza virus, the
nmet hod conprijsing admnistering.to a person at risk of

suflhe mqtltg)dqu&}ﬁl@ Ocpr giladmd e WheTSH) e ,népélpod gpmprises administering
th %ﬁ BEHLEEAH: 1bXdl%g %&%{ﬂcvtﬁ gt E@ﬁ nﬁfueEQaeWHEn ocl onal

ant | body of c alm ant1 body of claim 11.
732 1 The met hod of claim 20, wherein the method

d t ' t ’ ‘
e ki S T 4 bhs Sy St e et i fomprises
22ad1£ﬁﬁst&%g‘é}{j aﬁtﬁbd&k@bé@lﬁc foa Wf’(ﬁquq ﬁlfﬁl@hﬂl @Rl - viral

drug i s a neuram ni dase |nh|b|tor HA inhibitor, a
S|aI|c acid inhibitor or an M2 ion channel 23. The

B lofer YO ARl i Bty L GBS prigpao or aer

neb uff toGhflaiz22irusvher ei n sai d neur am ni dase
inhibitor is zanamvir, or oseltam vir phosphate. 25.
The method of claim?20 or claim?2 1, wherein the

neﬁﬂgg}egl%ﬁpd'ﬁ ?a%% Z%d %Qﬂe§¢ d thlbto %dnﬁﬁfs%r&f‘&tiab&gé §iFficient to

Speci to a uenza V
neutralize said 1nﬂuenza virus.

A method of treating a disease or disorder caused by an influenza virus, the method
comprising administering to a person at risk of suffering from said disease or disorder,
a therapeutically effective amount of the monoclonal antibody of claim 1 or the scFv

antibody of claim 11.

The method of claim 29, wherein the method further comprises administering an anti-

viral drug, a viral entry inhibitor or a viral attachment inhibitor.

The method of claim 30, wherein said anti-viral drug is a neuraminidase inhibitor, a

HA inhibitor, a sialic acid inhibitor or an M2 ion channel.
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26. The nethod of claim?20, claim?2 1 or claim 25,
wherein the nethod further conprises adm nistering an

wa@npdawloody specific to a Goup Il influenza virBST/URN08/085876

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

The nethod of claim 20, wherein said antibody is

adm nistered prior to or after exposure to influenza
virus. 28. The nethod of claim 20, wherein said ]
antlihp a§hadof g ls e spid M2des shayet ingjbitgt 1y gmantadine or,
neytralige said influenza virus. 29. A nethod of

treating a di sease or disorder caused by an influenza
virus, the nethod conprising adm nistering to a person

at risk of suffering fromsaid disease.or, .disorder, a
t hé‘ﬁ‘ﬁﬁgﬁftqd&ﬁfﬁ%}m@ﬂf é?ﬁ%saé‘ﬁﬁ?}ﬁ%m%‘?ﬁsﬁél 196 CHHRY 1T, OF
nbg@ggﬂprmgbﬁgg]l or the scFv antibody of claim 11.

a
30. The nethod of claim?29, wherein the nethod further
conprises adm nistering an anti viral drug, a vira

en i nhi bitor. a Vvi.r attachpent inhibitor., 31... .
Tha kot iRm0 i, Rob AT Woutdt bodirkRps aifigistoring
I S two BEMoAAMIbE@SE spdtl b ta@Group 1 kifldeRlM Widsor, a sialic
acid inhibitor or an M2 ion channel. 7432. The net hod

of claim 31, wherein said M ion channel inhibitor is
arr%‘ﬂ% i Felai rjﬂlﬁhﬁ‘%b A Cla§§ 34 T\pﬁergﬁttﬁg gleﬁfod%h@ﬁe'pcomprises
31, erern salﬁlnéuran1n|dase inhibitor zanamvir, or

os elinaistatiing ghastiithuatyspedtic tolh€ramtln ddluehzactiaism 29 or
claim 30, wherein the nethod conprises adm nistering

two or nore antibodies specific to a Goup | influenza

VI s QdTJ}%fl]aHﬁtj@o @hglfe'ﬂ:éa MA3d ‘fé eﬁfnﬁhl%%r&f r?dr% Bt after
34, erein the metho %urt er co%prlses adn1%|ster|ng

an egpisulzadynfhypeea fires.t o a Group Il influenza virus.

36. The nethod of claim 29, wherein said antibody is
adm ni stered prior to or after exposure to influenza

Vi MY medfod of@iimEioh QéeRin &h@&ﬂfg%ay ietigisRr&Pdtd dose sufficient to

antibody is admnistered at a dose sufficient to
neuntvtedlize said anfthengd Vioenza virus. 38. A conposition
conprising the nonoclonal antibody of claiml1l or the
scFv anti body of claim 1l and a carrier. 39. The

C OnpESThdsRIdN@bniprigind tESmoh sk 6 bnteAR of Slalte 180t the scFv antibody
anti-viral drug, a viral entry inhibitor or a vira

at ohelaimehl apdACHTICbr . 40. The conposition of clai m 39,
wherein said anti-viral drug is a neuran ni dase

The composition of claim 38, further comprising an anti-viral drug, a viral entry

inhibitor or a viral attachment inhibitor.

The composition of claim 39, wherein said anti-viral drug is a neuraminidase

inhibitor, a HA inhibitor, a sialic acid inhibitor or an M2 ion channel.

The method of claim 40, wherein said M2 ion channel inhibitor is amantadine or ,

rimantadine.

The method of claim 40, wherein said neuraminidase inhibitor zanamivir, or

oseltamivir phosphate.
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inhibitor, a HA inhibitor, a sialic acid inhibitor or
an M2 ion channel. 41. The nethod of claim40, wherein

wa@a a00d/0%259 on channel inhibitor is anmantadi ne oPCT/US2008/085876

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

ri mant adi ne. 42. The nethod of claim40, wherein said
nedhacbmpokasen oMiaibi 38 fuZlesn @0inptising 0he OS@bicaditiBbdics specific to a
phaosphat e.. 7543. The conposition of claim 38, further
cofsPis] wélugive Véusnor e anti bodi es specific to a G oup

| influenza virus 44. The conposition of claim 38,
claim39 or claim42, further conprising an anti body

spdte tompowtian & daip 34, clanhi3Qemzhimid2usirthdébcondprimigod antibody
identh%%ing an anti body specific for an influenza

vi PRGOS POuRg! MEYRRZAM g a trimeric hemaggl uti nin

(HA) protein, wherein said HA protein is inmobilized

on a solid surface with a test anti body and detecting

a KAmpthod edanéifitindadyntorp sescifici®r a frdluserahodisgompiriaing

45 erein said solid surf is plastic, 47 he . .
o eng G kP i R e irie B bkl 4 A Fotein s
pr adinesiizbd o a ROING SETAFBIiAN ©&lahtibdd: anihRtd¥BhH O B Ohrotein-
claim45, wherein said HA protein is produced in

i ngeighodyeomplex49. The met hod of clai m 45, wherein said
HA protein conprising nodified glycosylations conpared
to awld type HA protein. 50. The nethod of claim45
whahe inietisal of chAmprsolledreinissidi sotio bindficzedplasticsai d sol i d
surface as to nmask the gl obul ar head of said HA
protein. 51. A method of producing an isolated

oo IR bhERh] i Pl Frofil [srRRIctd in & pop-mammalian
chaelh or Fab expression library to said HA protein

wherei n saj A otein.is.i bilized on a,solid
g aa st Ry hBefbip Shid B plstr S o s inkstn el

that specifically binds said protein; and (c)

isolating the antibody fromthe library. 52. The

me{The chefodad failamm3i, wivreresand Hai prosol eampismfamedificd glycosylations
pl asti c. ES. ﬁgg ng%hod Pf claimb5l, wherein said HA
pr8?@?ﬁf? O%V% U ﬁﬁﬂ%eﬁbn-nannalian cell. 7654. The

met hod of claim51, wherein said HA protein conprising

nodi fied gl ycosyl ati ons conpared to a wild t y(loe HA

pr diheinsthod of claim 45 wherein said HA protein is immobilizéd on said solid surface

as to mask the globular head of said HA protein.

A method of producing an isolated antibody that specifically binds a trimeric
hemagglutinin (HA) protein, (a) exposing a single chain or Fab expression library to
said HA protein wherein said HA protein is immobilized on a solid surface; (b)
identifying an antibody in said library that specifically binds said protein; and (c)
isolating the antibody from the library.

The method of claim 51, wherein said solid surface is plastic.

The method of claim 51, wherein said HA protein is produced in a non-mammalian

cell.
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55. The nethod of claim51, wherein said HA protein is
i mobilized on said solid surface as to nmask the

w@bwbioraesy head of said HA protein. 56. The metPoTUS1008/085876

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

clai m51, wherein said expression library is a

NOMhe mstRl dfiduiariyl, whéreinl$aed At frottiéormprading Mmddified glycosylations
wherein said expression |ibrary is H5 nauve library.

58 compaat fog ol tyRedAPAPieHly a subj ect agai nst an

i nfluenza virus conprising adm nistering to said

subject an trinmeric hemagglutinin (HA) protein coated

or Tarmbeddelbfichia i, ehegircslid MAceorat isbinenabdizetd on s&i€l.solid

The thod of claim58, wherein id HA protein has
nofY} |t?%8%@ﬁ@ﬁwiafé%f%ﬁawcﬁ RISeI50. The met hod

of claim58, wherein said HA protein conprising

nodi fi ed gl ycosyl ations conpared to a wld type HA

pr dheimethagllof e StenhorinnsaidtxpirensEB, libihgned nosangupAlibrary.
protein is coated or enbedded in said biologically
conpatible matrix as to mask the gl obul ar head of said
HATRE efcidl of@aim INRhbBRth Qfid BXpReidfnNDrah id B9 natvedibrary.
anti body that specifically binds a pathogenic

envel oped virus, (a) exposing a single chain or Fab

exnpnr | . 1 . .
oo Rr it b e BRIRRANR, hHRRERLPLEh iR,
sohdsimsstediac®; saidyubjededi trinyirichemagglntinin GBiA )iphotsial ddated or
library that specifically bjnds said protein; and (c)

is smﬁﬁgd?& 1p p@1oipgirHbosPrinegRietAdrK) brary. 63. The

met hod of claim62, wherein said solid surface is
plastic. 64. The method of claim62, wherein said

e fHbe amghddusfi ctnmpx8o vberein siigpHAduorth has rmnfrommeuatial ¢abohydrate
cel|. 7765. The nethod of claim62, wherein said

ne W&Sf usi on protein has non-manmal i an car bohydrat e
structures. 66. The nethod of claim62, wherein said
menbrane fusion protein conprising nodified

gl Ybosyetlad dredrimdBpmhenin sricibvi prdteity gamprimity modificd glyonsylations
proteiq: g?. ﬁgg nq%hod of claim62, wherein said
exﬁ?@@%Fg()?F% ﬁvz'élgoﬁgh-innune l'ibrary. 68. The

met hod of claim 62, wherein said expression library is

H5 nadve library. 69. A nethod of vaccinating a

suljhesrcthaganiiviaimpds whge wikhderofsatisvppigd ot omnpedds iysaid

SRS 9240, S I BPR T 1 o

bi ol ogi cal 'y conpatible matrix. 70. The method of

(r:]loﬁé mﬁp%?% c\ﬁg}% ulangsa%I i(sjolgtlég Iagtri]bo%qutlaﬁlsgecri]ggally binds a pathogenic
enveloped virus, (a) exposing a single chain or Fab expression library to a membrane
fusion protein of said virus wherein said protein is immobilized on a solid surface;
(b) identifying an antibody in said library that specifically binds said protein; and (c)

isolating the antibody from the library.
The method of claim 62, wherein said solid surface is plastic.

The method of claim 62, wherein said membrane fusion protein is produced in a non-

mammalian cell.
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car bohydrate structures. 71. The nethod of claim 69,
wherein said fusion protein conprising nodified
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65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

protein. 72. A method of detecting the presence of an

I nfTihy edezieo dva ok mi 62, &hsaipaed mich®ranetfiigon pbgn had Mg-mamnmalian
contacting the sanple with the nonocl onal anti body of

cl &ikphyhetesiruefiicéct i ng the presence or absence of an

anti body-anti gen conpl ex, thereby detecting the

presence of an influenza virus in a sanple. 73. The

netlho chattiodod falam 42, whheiresand tiesbdeicdadiomprotat aompiising modified
vivo. 1A .The nmethqod of .claim 72, wherein the sanple

i's ggﬁ%}f lﬁwsﬁ%ﬁ?‘rﬁg &8 Vi4rRe memBERC SRR s al i va,

bi opsy, or senen. 75. An isol ated nonocl onal anti body,
wherei n sai d nonocl onal anti body conprise a VH am no

aciltic smthshdeland@dedictsyn sankerpircgmntbrary igenen-igvne library.
1-69*0 1 wherein the amno acid at position: a) 27 is

a valine; b) 28 is threonine; c) 30 is serine; d) 31

| S Th8S@AhJ¥esT BIimIFR, vbcFoRt LBt pr&ssion Jbr& id HS naive library.
phenyl al anine; g) 58 is threonine; h) 100 is prol oine;

i) 101 is serine; j ) 102 is tyrosine; k)103 is

i sal . i eri ne. in saij ..
antt BoG08Br SirtlRg hSuBRE s RlcE B3Rl o IR B0prisine
he aaglistéding o shidAubjecod sicmbednedasibmpotkein d Bsard s coard or

neutralizes influenza A virus. 79
embedded in a biologically compatible matrix.

The method of claim 69, wherein said fusion protein has non-mammalian

carbohydrate structures.

The method of claim 69, wherein said fusion protein comprising modified

glycosylations compared to a wild type membrane fusion protein.

A method of detecting the presence of an influenza virus in a sample, the method

comprising:
a) contacting the sample with the monoclonal antibody of claim; and
b) detecting the presence or absence of an antibody-antigen complex,

thereby detecting the presence of an influenza virus in a sample.

The method of claim 72, wherein the detecting occurs in vivo.

The method of claim 72, wherein the sample is obtained from blood, hair, cheek

scraping, saliva, biopsy, or semen.

An isolated monoclonal antibody, wherein said monoclonal antibody comprise a VH
amino acid sequence encoded by the VH germline gene IGHV1-69*01 wherein the

amino acid at position: a) 27 is a valine; b) 28 is threonine; ¢) 30 is serine; d) 31 is
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serine; ¢) 54 is methionine; f) 55 is phenylalanine; g) 58 is threonine; h) 100 is
proloine; 1) 101 is serine; j) 102 is tyrosine; k)103 is isoleucine and 105 is serine,
wherein said monoclonal antibody binds to an epitope in the stem region of the

hemagglutinin (HA) protein of an influenza virus, and neutralizes influenza A virus.
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