COVPCOSI TI ONS AND METHODS FOR THE THERAPY AND DI AGNOSI S
OF | NFLUENZA RELATED APPLI CATI ONS [01] This
w@ppbiemvs on cl aims the benefit of provisi onal PCT/US2008/083265
appl i cati ons USSN 60/987, 353, filed Novenber 12, 2007,
USSN 60/ 987, 355, filed Novenber 12, 2007, USSN
61/ 053,840 filed May 16. 2008, and USSN 61/ 095, 208
CONEQSELFONSANDMETFHADSHRR JHE SHERAR Y ANI} PIAGNOSIS OF
herein incorporated by r QﬁﬁgAln their entirety.
FI ELD OF THE | NVENTI ON [ e present invention
relates generally to therapy, diagnosis and nonitoring

of influenza infectign, e | ' i,S nore
specifically relat @%Tﬁﬁt%ﬁg‘%kf@gﬁt i fying
[oul nﬁhﬁ%@ﬁcaﬁhrcmmg t&r&h@ﬁ%@@@ﬁmm agﬁﬁdaﬁeﬁg @SSRFHZ*)/987 353,
hei r manufacture and use anti bodi es are usef ul

ﬁled| Noysireendg 1007 cHPSH efigi 350 ofiked iNevember Bt @0@htUSSIN HE53,840

redURF ) Beig e TR SRR PRI Soh Pat S8 Bgnnicn e

cachl NNVEINTA Obpdr&t3d by Réfbieaawia tNdif sgirttyf ect s 5- 20% of the
popul ati on and results in 30, 000-50,000 deaths each

year in the U S. Although the influenza vaccine is the

primary nethod of ﬁ\yﬁg hHepn four antiviral
drugs are al so avall:if ?Fioﬂ}l?{]e .gﬁbaNrmnt adi ne,
[02]r | Thepeadentdnvensioh taaty gencailly ta ﬂ{bmp'y\/ tiagndiss @id rﬁ)@m&ming fof
2005, only oseltamvir (TAM FLU rec&@
inflyegga lelifeéatb?milihe BIeRta i @}92%18930&19@ ly Belﬁtﬁit depi gentiying
i EEEL SRR Bt oAk AT BF R Ot IL! 0
antﬂ:mdm‘sellrmu&ﬂtfultllln pharmaoeutich0ebimiossieas &r ¢laugrederttpniand Itneam@at of

. viral .infections i i fied.by its .cyc|l.ical nature.
infligy, B Rt o PRSI BLoRPE G E S FREIERE A

strains to energe every year. Added to that, the

threat of highly pathogenic strains entering into the

gener al popul aBi G@@ND&@E&HEH@VMH@& novel
[03];?%%@%' & for gec{é n§t Iﬂi) 38, Itl{)engsogulgpp %%{Htsnaﬁg) JOIba§0t (5(fbndeaths

cachP@ay fithe U $ Al&giughl ﬂl&ﬁﬂhé}ﬁa Ressgdis lﬂlﬁd Pirargiekthod of infection
neur am ni dase proteins. Thus, such a neutralizing MADb

PTevRRiiand i @ativiem (djugsarqeso silpblse therU 8 - rawniding Figantadine,
osel{aﬁ}%%%néz?a%%ﬂﬁ%b&%&%b lhﬁ)ofsg @% ¥ a}&u%?m&hﬂﬁimm

otein ent a ne I'ZI ng
recotrmndvid cavbint ltebatnecna of adleguat /e dhderthp ynckasinglrtsistaide wé mlﬁls to

strains. he M2 protein is. foun hopot et r )
amapigdine apd FfﬁlaaHJIPS ﬁeSEH’élﬁerm ghaming %Cﬁg%}’é’ﬁttlmfl fﬁa‘ Pli%am of
the HAgOat i ng of the virus upon entering the cell. After
infection, M2 can be found in abundance at the cell
[04]subhispese calubed lsy mﬂbsrezqwemralynfennmspst}@uﬁe&dl bynitsocyicheal nature.
re.it rises about 2% of

Antigeie SBRGRRHH e Top e TR P st ot cpveey A4 tha. the

three&tb‘f'htg,hly pathogenic strains entering into the general population has stressed the need
for novel therapies for flu infections. The predominant fraction of neutralizing antibodies is
directed to the polymorphic regions of the hemagglutinin and neuraminidase proteins. Thus,
such a neutralizing MADb would presumably target only one or a few strains. A recent focus
has been on the relatively invariant matrix 2 (M2) protein. Potentially, a neutralizing MAb to

M2 would be an adequate therapy for all influenza A strains.



with the am noterm nal 2-24 am no aci ds displ ayed
outside of the cell. Anti-M2 MAbs to date have been
wa@lReens4s05 t owar ds this |inear sequence. Thus, PEEYSIVAE083265
not exhibit desired binding properties to cellularly
[05]ex mhe 3s2proddin id foahdib dighnesretandrahatdomhs deibe chanm@hisl i9thought
native M2. [06] Therefore, a long-felt need exists in

to alfiﬁléthgrltnC??g]‘ng WeArYsSgHan @gtepﬁgfhekﬁeHdAftgr infgetion, M2 can be found in
aburtﬁﬁlééeﬁﬁa%{?llﬁesieﬁ rfMZe ﬁ‘ﬂg s&& ! ﬁgtull&) ratg%\ltﬁ{) ens?lﬂfglﬁ‘ cS, where it
onlymoepents eihwel%lonf mtpﬂrqmt pregeid. (lheyMh amvm:elmlaodcbmmal(Mze) is short,

.,antibodies.s ficall dlrecte
with Gt BRI RO DENG® HOPRLE At gae Pofeal shassM2 MAbs to
date b O &nhHEBRd 4ARHs thix el %q.‘ﬁeﬁ@%n@ﬁlllso ARy B AR eehi8R desired
include 8i1Q 2IB15 and 23K~ 2 descri bed hérein.
bindxig mopeities/tol o;zllultaﬂ:e cxrgsedl dbdlinduding oehyfoinatpnaladetdrinonts on
nﬁ“ﬁ%@% binds to the sanme epitope as 8il O 21B15 and
2. The antibodies are respectively referred to

[06]hematRfdrs, NlehEecianiddRates thelfie fdrubRandbbdi ot B1as tMe cell-
or nore of the foll ow ng characteristics: a) binds to

exprassed Pl epkcanforptgsioral degaainapts on thonativa M. the matrix 2

ect odomai n (M2e) pol ypeptide of an influenza virus; b)

binds to influenza A infected cells; or c¢) binds to

i nfluenza A vir SUMMABRYOF EHE INEENTRONUMe

antj body binds to is non-1inear epitope of a
[071polTpp8psBrRdnvoptiet 8 Effe;? fulfynlanrag mepee! ‘i"ﬁi P@d@glqsﬁ@wﬁcaﬂy
dire@8A 1ﬁs? @gtl ftyoﬂle%l ib V& 1R %PlﬁgitB ‘2@11 fi¥RY £human donor.

pref he epi tope y or partially 1ncludes
Exempkarﬁmon@clatml dnutmqimnn@ucﬁl_&‘l'ﬁ\l I@SE@nd R3KIR2 d@Scrlebhd:rem

ra I ncl 0,aci

AlteB@?v? ¥V oihe ongclgﬁgl E&%‘( 1Jﬁ an I?/Eté ?)témbqrg[ 38 tl%hﬁgﬁle epltope as 8110,
21BMsIpREs B . nTh%Caﬁl@iBQ@i@§ %e%@@ctﬁ%@r ﬂe@rf\e@ to heref'B h@M RQntibodies.

acid at position 2 is a serine;” at position 51is a
The hhM@eonntikodyehd one opoeietdfdhe llosying Jagactarisicsae) bind§ @9 epitope
in thﬁ ngra gﬁpﬁlm I r?rhgl%% f glg:’]t aslé(?ueé:ﬁoc aV% @\@%)lpﬁ %ar hé (Ii)e %f an 1ngbenza
vn-u@rwl bindk k@ttifluchal Al infagte@bdIB; Hrao)ibiitsttd én fRIFhAOA a6l

uence of SEQ ID NOS: 46 or 52. Preferably, the

[08]t hr e cpigapgyhat MR capfiBodinkindyie ina nanilinearspitapselpMagelypeptide.

Pref?%b{yﬁﬂl%teﬁ]ﬁglg@ 1n91% %sstglg %@h‘g’e éﬁ%m{ ggEBrﬁqgg R@E%t d&@hore
pref&hMY%Eﬂﬁé&iE’S&lKﬁly(cﬁE@ﬂaﬂ)yI‘}Rlud?e!i;)the Aﬁﬁﬁ@&ﬁ@eq@dcssmimv (SEQ
NN STV TR T e Y

M2eﬂ\%lﬁe@h@@@h@1¥ niiBer@RALccORLAQA) iPKE YCl 1R a(n%%@al:l@ at
CLSRVRGYGLDV (SEQ I'D NO 107), G5l SN ( SEQ)

posifigh 2 18029$erln6;| NYCENGK S (1§Ef@r¢:®1m0and ]a@posmﬁ&i B\ ¢ISEQIE B:ld

l“”wﬂ@@ %ng) Ef%f%l}tﬁﬁnﬁg&% ""3@ 112%?%? G%ﬁ%mn Egd&%quence of

SEd RO SE BaioP 50vhhdNa Ilgﬁ&%aﬁ;%aﬁl@ @ﬁwﬂng Ghigfind AcRANHRNBE bASEQ ID
d‘guence at least 90% 92% 95% % 98% 99% or nore
NO§:démriséalPraferablyethgrihnge heaviyrhgimduldRe énchideRASaNROrROW Mpquence at
least 90%, 92%, 95%, 97% 98%, 99% or more identical to the amino acid sequence of
NYYWS (SEQ ID NO: 72), FIYYGGNTKYNPSLKS (SEQ ID NO: 74), ASCSGGYCILD
(SEQ ID NO: 76), SNYMS (SEQ ID NO: 103), VIYSGGSTYYADSVK (SEQ ID NO: 105),
CLSRMRGYGLDYV (SEQ ID NO: 107) (as determined by the Kabat method) or

ASCSGGYCILD (SEQ ID NO: 76), CLSRMRGYGLDYV (SEQ ID NO: 107), GSSISN (SEQ
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(SEQ ID NGO 59), AASCGLQS (SEQ ID NO 61), QQSYSPPLT
(SEQ I D NO 63), RTSQSISSYLN (SEQ ID NGO 92),
WO2BSNEBB/PSRF (SEQ | D NO 94), QQSYSMPA ( SEQ PCI/NE2008/083265
96) (as determ ned by the Kabat nethod) or RASQNI YKYLN
ID NGHQI),FINOGERTK (ABRANSO( $HY), GISNN (SEQ, IDYBYSARLGFTVSSN

(SE(&A@%_I O 63%%?[-8 IﬁéleDléﬁl ( S@él D i gggy the(hothia method)
and & ﬁ%ht(c"hgmdﬁfﬂ?gﬁ%{ggl{@)[ﬂiOﬁTﬁéQaﬁtﬁhﬁnggﬁﬁQgc}ue%la_&?t least 90%, 92%,

eavy chain o
95%a AT Yolx3dy, 9|9%/o dembnceidetfticalnnoah@anmolaicrdesek{ue(mabf BJAISQNIQ’GI@éLN

seGUiNGTson RnBiTRE o I Rat 3 SbwsP it SRt e

RTS@SI@SYEM (gE@e@yNd: b@) MWQS@QPSRF?QEQ@M@W@WMPA
ge

mine gene sequence

(SE@ éDrN (D n%)@@m@et@eqn@mthaﬂ@bsmvmod)@rgRASQ&NIX&ﬁ@sN (BFQ ID NO:

o R AU TP S i 18 AR o

ID N®: ANBINOREVBSKP 221§ . 1DNO2 RSOAP A 19 R0H96) (as
ABO1 437 The Me anti bodi es o?gi hggl nvent :Y%%@I ncl ude ) (

detegmippd b fiedphathiaimatioddn dbeeetibody bingsdV2.c aci d sequence
hat, | 9 4
[10]} gﬁ&}% 'hgae\&[rﬁhgﬁaost{a 1\%96/ %11&90'5‘3 ?sgc? ea 1ro‘h{1 rglﬁz{%e \ Igvglrpl%le gene

I né gene sequenc era
sucham fbr seqmiglocthie igH vt of &ﬁﬂgH%%errﬁﬁ% géiﬁ% 97%
| ogous otheIgH\/4ortheI ernml i ne gene
llllseé[ e Ate anfifadighplthp invcatigpingludg p Vﬁeé@? heyy, chaigiofeV 11) region

encolagﬁrgir ggl‘ﬁﬂlscmtl b%r 'tliéé:"gﬁ\@r ge%—lﬁﬁn%\g&%ﬁe ek i Rq§ﬂ§/?fegermhne gene

sequence. n of ody i
sequer@sire 8101%1’[1 @r:go,l 10 g’massstan ruleéeant. }&08&ch9&@¢1 MPdé4.0K 56368 and

reqi encoded by the | 4 or the |
M3y FhES R S ne este O 8¢ Mo o o h e eaeaid! lygpers X92218,
X7036%1U2N564, %99@19@%@ iAQ50 19031 e Vi & Qfﬁfbloﬁfég)éfth% @&enhsﬁt%{clude a Vi
90% 95% 96% 97% honol ogous to the am no acid

regigreihakin cacasied byl @dubleia dved $agmmaredhattihet lea@t—l&@%g@nmlq»ms to the

ne ce nd nore prefe st 98% 99%
1eH PSR R HE S oA e RS R R Rty Ihe hERE ) Squtpgiis o
leastl WIRD 5961964, @G%gl&ﬁﬁolsgcﬂié&@% IgH32] or thel VRE3 adthilide Ge®Ssequence,
of the invention also include a variable |i ght chain

and mgrg prefegitdy 2 Fasidido.R “ahompiagousgrne lgdh\ @rrfée Hehe3 germline

n S FHSREE VIR LB GBL01A0E SRR TSR i
acid 3648 ofathd VY IrdGi6h cnAldeé bpalid hsl4 ortthe IJVPE3 a/rﬂltgehﬁlineegene

i ncl ude . a Lrelontatlsenodedb nucelc,aid
scqueBtfuenelrahath G &P apasaIBges Xﬁﬁ%@rb iorﬁémbg%ms at least

90%9959 b6, 9B %oﬁl%ﬂjg%ﬁ% thE ﬁﬁlﬁrﬁ{ at"&‘?d é/equEﬁ?:% eﬁ!:'&deﬁ' tRC1HV4 or the

sequence’1s at |east 90% 95% 96% 97% honol ogous to
IgHY B geing K¢l gege serjuenes, gehmosepatenabdy, aatedstiisl e 99 efienabigys to the

at | eas 80/ % honl to t.hel gkKVI gernline gene
soa e Eated Shbo Vet Vagr B 101 Ve BB B BBy eT s at
[12]] east 1@&%@@8&1&@3&% ihv@ntifiLalddnedeGivirigsld WeRChatf (W hegion
VL regi on encoded the 1gKVI gernline gene sequence.

encoded by ﬂéabm,an Igl¥ | gimioncgang sedgnen c homayilghk ¥4iVorgeonline gene
sequtert}ce 18 sﬁovgnn tel gb oggcessmn numbeers 5(593 15, X59312, X59318, J00248, and

Y 14865. Alternatively, the M2e antibodies include a Vi region that is encoded by a nucleic
acid sequence that is at least 80% homologous to the IgKV 1 germline gene sequence.
Preferably, the nucleic acid sequence is at least 90%, 95%, 96%, 97% homologous to the

IgKV1 germline gene sequence, and more preferably, at least 98%, 99% homologous to the
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90% 95% 96% 97% honol ogous to the am no acid
sequence encoded by the I gKVI germine gene seguence,
wapaoneeses preferably, at | east 98% 99% honol oPOIIES1008/083265

t he sequence encoded by e the IgKVl gernline gene
IgK'8 e guefiae. gchd sdquenceanichar regidped the Mec hnwieyalyiion least 80%

provi des. a conposjtion inc¢luding an huMe anti hody )
homgoggrsfiorhe #HINOHEIS S9dBFcE 8f they Y. tegiansigodsd fbe tek Y hgermline gene

- V . .

o D a e By PR AR Pl atfst
90%TB&Y0add%; ¥1% dbmotaggus ®© thormécearpd seqacmewnesdedibyabelgKV1

inhibitor, a HA jnhibitor —a sjalig¢ acid inhibitor or
sermsfigsng Sivgim ] PPIRIrBIRE: o hasBf S g0 to He sequence
encddBRbPIHRY 1KY | S @naBPhEscai@Rtadi ne or ri mant adi ne.

The neuram ni dase inhibitor for exanple zanamvir, or
[13]0s & ertheriaspashths pimesnéion provédes arcohgpsitiepgtsiudirgan huM2e antibody
accogﬁ{r{g goz%{g IiI?\Feil ?Iq ﬁle\gan:pﬁ%: l%ls;i)g?t‘g’ gge pcs’eoglgp%?ﬁig% E%Ik}-ﬁelé qrgc!lllil(f"eg 48 ahti-viral
drug Rt ViR0 dhtep ind AR B D JirkiQutth Bignd M iEIbikdN TAE @nti-viral drug is for example

operabl yl'inked to a therapeutic agent or_a detectable
a neprgpenidage15]  mbdbitarond phibitae aistalieweiddnhipiereraadv2 ion channel
iR POASMDQEn S iﬁﬁi‘bpgr 2of &I%fe Jrﬁaﬁq?&’d}ﬁeeor @r}k%ﬁ&dﬁ}&’ The

preventing or alleviating a synptom of an influenza
neurdiniraiiask iftabitordor yangtknkamasiidr,ion gsdtantivivBrosphite b oy firther aspect

a subj ect [16] ionally, the_ subject is further
the cogpopitien dy rmﬁﬁ% a ey eihengy frpnsi®odyut  not

Ui h o . ' Vi ]
A it D R e R S S
link¢dntoiathérapgutia ageiatlar @ detsicthblerlabddi t or or an M2 i on

ch el inhipitor,.a virgl entry inhibitaor or.a viral
11515 Pafineh Y i RinB ot prati@eovpobbsh (R AtRbk e A ifinhé fgponse.
treati, pRXARICoraMBh ALl Q@yrﬁ'ﬁ?toﬁi JrantiAghddea vitEnfection by administering
neur am ni dase i nhi bitor for exanple zanamvir, or
an hok@r anbadyrto plsokjetiat e . The subject is suffering from
or A4S predisposed t evel opi. n.p.nfluenza vjru
1617 Aol PR B RIS R SRR Rt PR Ghstl e an o
limiRH t&~iniinflhcaBiairey htiboser deinti-Vitalldrigsieat BeeuRi@Ea4se inhibitor, a
t he invention_ provides nethods of adm ni steri,n% the
HA mhmhz@r,aaﬁl@lmyp iphibitgeoy 3/ ¥R3tipy ghangclkinkihEpe ca Vi ieatry irubitor or a
: / f.t.er. i 1eNZ i E :
vira e it PREMSoh B el MhIIEPASE cktiplelsBlagtagipe or
rimah@dinee dathe@euphenvidade inkgpaat oo oxamilé uanndvir drestltadmyvir phesphate
huMe antjbody. is adm ni.sterq?dqﬁ?t @ dose syfficient to .
TheuBizet 8 Ui i o Sritredignosey i SYSI08 e e e Xirus infection,
suchl 43f ﬁ)‘fteﬁgnﬁlg,l drSautdidBhun? BRaldv! aﬂqﬁgaﬂlﬁa{owedﬂs@ﬁﬂgﬂt ron 1s
a nmethod for determning the presence of” an influenza
[17]vi Tusndtifrespdcorthé mventpatpirevitics oythodmdfacliimgtesing the huM2e

S B € o R T D kS P v
For &hadpl & itRdsuNIOe M’[ﬁ%ﬁ? b tHeGatenBiBARN BRed aNHef QRPRNVEMY t he
anount of anti bod hat binds to the biological sanple

rejeqtionanidusnes vifeasighud he hub2e phebodyie adinbrstérad phedose sufficient to
pron?ortg \\liirglec ea%andcle A 1r‘§’1§nla‘t)e ilr(lh{leﬁ:z% r}rﬁplrnlféc’cltencgce?ls.h uM2e anti body.

[18] Also included in the invention is a method for determining the presence of an

influenza virus infection in a patient, by contacting a biological sample obtained from the

patient with a humM?2e antibody; detecting an amount of the antibody that binds to the



[20] Other features and advantages of the invention
wi Il be apparent from and are enconpassed by the
wo edobowdsny det ai | ed description and cl ai ns. BRPEFUS2008/083265
DESCRI PTI ON OF THE DRAW NGS [21] Figure 1 shows the
biolddicudismgplef aridvodpasing ithxadh@smt of artibedip kes bintds towhe bidlerical sample
and control hul 4C2 anti body to 293-HEK cells
toa goiird valifed with an M2 expr eSSI on construct or control
[19]\/eq}19 Envehflor ﬁl‘f'th@f S1ie8a AlaoABS 1h oﬁ{\ﬂrf‘sfn%% R 1ReRkivdgy.
gur es a B are graphs human
[20]nD ﬁbh)dr(fmlhrea mmd b:b/dytagé:srmﬁ thgintventionf \Ivﬂlbbtza)pmfeﬁuﬁfom@nd are

encogigreddy o e vne B Fodcborrln Be SRS of Mo |

vari ants. [24] Figures 3B and C are bar charts show ng

bi ndi ng of i body
Ski;@gioﬁm THH b NFQ{S

binding to I\/Qvarlant in Figure 3
[21]Fi § lguesl 4iovanttic Biralires dfethree iaanlbcxhshcfmhm}gremnn divagtiaf and control

noc iinfluen i bi ndi n
1 4 Ry e BB ECEs s e Vb B M S prs st SF control
vectbZ & th%'p%%ﬁce%r'a%séﬁc@ 8f fr@@l\@&)eﬁéﬁﬂe charts showi ng

bi'ndi ng of MAbs 8il O and 23 2 to M2 protein
[22] r eﬁ r@@@rﬁA aieyl Brafd greplreshowing ImnynHrOuE MmO atibody bander to

infl i{ abl N prr essed in the CHO cell |ine DX4.
u[e%ﬁ A ? a chart showi ng cross reactivity

[23]bi Hdgum@mfls @aBhdrt %w&ﬁ%ﬁrﬁﬁn@la@ﬁi deQuohtd endxtivBel RRtdodRshs of M2
[28] Figure 6B is a art show ng binding activity of
varigigs. ant i bodi es to truncated M peptides. [29] Figure 7

[24]I SF ug%sa%]%ﬁ]ﬁ \Mentgar H ﬁ.@ S\ﬁg#”ﬂ‘%feblh&ﬁl%n o@?%l#] I oﬁ%lgﬁlal Th&&nfluenza

tre uman an|-|n nza
antﬂﬁﬁitylbh:ﬁﬂﬁ@& MP 3@tiartts ghoven B Higurad Al I I ust rati on show ng
the. anti - (ﬁgtl bodi s bi nd a h| %onserved reqgi on
[25]; n FigygesndAran ﬁ‘H% B W opviag bip ‘é‘&roé 9mpg mengelgpg anti-

1nﬂu%H£’é’\érﬂﬁ>o@§'Bfnd elﬁ d@;@ﬁﬁ)] LA QMBGIHER s%h‘tﬁﬁﬁgﬁlﬁlﬁa%%nesm

bound to 1nflu nza ELI SA, “whereas the cont
[26]anfFiguk@® 1srmtrnmﬁﬁbajlohamshom® ibindirg efdMwibs §81.0 §n82BK12 to M2

Figqure 10 |s series hs sh a
protcipSRBE BBt B PaTEerre AR IR s bR Pressed n
the €CBO! scIMgsepouawere not infected with influencza

A/ PR/ 8/ 32 and Abbi ndi ng from crude supernatant was

[27]t e&tgyee 0A inoohast shaveng crDet igactivity bijedingoanti Marantihedies to variant
M2 Fel\/lg‘T | ate scanner. [33] Figure 11 is a graph show ng
%r? r HVMAb cl ones from crude supernatant bound to

[28]celFiguré 6BRsE eltdreshowiidbibfidglabfividestad2 shibodeso R ated M2
peptﬂi}éﬁss and VN 1203 M2 prot eins.

[29] Figure 7 is a graph showing survival of influenza infected mice treated with human
anti-influenza monoclonal antibodies.

[30] Figure 8 is an illustration showing the anti-M2 antibodies bind a highly conserved
region in the N-Terminus of M2e.

[31] Figure 9 is a graph showing anti-M2 rHMAD clones from crude supernatant bound to
influenza on ELISA, whereas the control anti-M2e mAb 14C2 did not readily bind virus.

[32] Figure 10 is a series of photographs showing anti-M2 rHMADbs bound to cells infected

with influenza. MDCK cells were or were not infected with influencza A/PR/8/32 and Ab



Pl asm ds encoding full |length M2 cDNAs correspondi ng

to influenza strains H3N2, HK483, and VN1203, as wel |
W@sg00a/0ea3ek pl asm d control, were transiently PCT/US2008/083265

transfected into 293 cells. The 14C2, 8il O 23K 2,
bindapdfréth BhilcrvdBanaetiteyisasdted24 bourbiandi Datatveeré Bethered from the

transfectants, and were detected with an
Fh@%ﬁ@hﬁc%ﬁﬁFﬁgated anti-human |1 gG secondary anti body.

Sh
[33] S pg&gﬁ{@[ Fis a?’g}g??rgmfl#% g %ﬁﬂcsm@aﬁlgr&g(gﬁg Tﬁoh{ecctu&’g %thatant bound
to cdlisSGRPTREON1th3UG 1n'flluenz;arsab‘@'pes HBM2 K483, LandW@sﬁBﬂ\t’j]Z byoteins.

human nocl.onal [ |es eC|f|c i nst the
Plasgi R g Fulf Faeiah BN ATERRP i E3o SRBIBLH T HIAES
and Wﬁz@@tds Redi 8% Bb& %}@ﬁﬁ’i@%hﬁf@ﬂ Mzefeecfﬁlrsfeﬁﬂy hﬁnsﬁf@crt@d #td 393 cells.
M2e ‘anti bodi es. is a 96 amno acid

The tlﬂ@f‘ma K_déf W@ 13 IEABS aere tgsted far dmrtue% toetire tranyfeaténgs, and
werpte Pyl oh Are 7 BRREN S P Bt I pobopRis i Efg o are he

meah if@Blc¥cchof FRENLEIEs BE THRSPediif M Bour &ick RIATS araBWisam no
aci d changes have occurred since the 1918 pandem c

strain thus M2e is an attractive target for influenza

therapies. In priop, ]§¢Aip ant i bodi es
specific to the M onaln mere derived upon

[34]i nTThapzatitamsentbh brosides piliydleurcar ﬂheﬁ(m])dﬁdlll agtitodids Bpecific against
| i near sequence  of M2e. In contrast, the present

the qxtrpeqitulas loma oithe matrirod BYI2hpelypandidgndhe Blgﬂhomqs afesepastively
SR0E lines, which allows for the
rd% e%??z§€gtlonﬂ%?ﬁﬁ%§§% antlbodles t hat bound this
[35] c e M2 sxpgitessied ahiﬁeranﬂ'rhanhmw eradgit ipbsdites alhmuetdiserer on the
sho o bind co naI nant s t he )
surtiog 4 gl S O ETD HaRER R PR Beha peid
ectoli&fﬂuﬁ?m) inaf ﬁch‘iﬁﬂiy €§ﬂs|ef5ved QEro@sﬂmﬂtl@nié'A Wgaihd. F8hfamidd gcid
huM2e anti bodi es did not bind the |inear Me peptide,
changas hm:ea;ccwdoslm the V@ apandamig @ram\,muw NPiednemattiaptivs target for
ssed u transfq ction |Qﬁo cel

I
1nﬂw|aﬂ£)a t%e]iaﬂ o8 aex rl% tslt% r1]esh Tonog P%avl\élatll? siqgcdﬁc toI {1]1%%712 ectodomain

(M2bpeatkideticad 1111Qﬁh ideundzaidheivitha p@f)tl&BﬁHﬂféSMﬂ@ t0niAd linear sequence
anti bodi es that exhibit novel specificity for a ve Y .
of Meokirontiayethe Prospmt| ipegnsign Arapidag s nopelprpeess whewy full-length M2 is

expr?%%{i %%lﬂﬁl&%?l@ﬁ’ ang%jfoq Wﬁg&m&ﬂ{)ﬂl i %ﬁnér?%ﬂ{bb&ﬁé% that bound

uenza ection an erapeutil Cca
this telf-bxpeassad M2enTlechuMpe atitﬁﬁ}heﬁ'h&vdﬁb}d\éﬂehmﬁ tdoidd esnfofmational

the i nvention hav e of the follow ng
deteppapis PBHMPEseRediehp as 3Rl b BV YA gdthss op flygnza infected
cells(e Bt %19@1% vitds {6ar Pk has el aﬂ{l%dlgso(ﬁﬁ Bt Gthd H{@H{E@; M% pgptlde but

| ypepti de of an influenza virus; b) binds
theyidoftindk sevarahnatnfag M 2vhrmets| slso expéoed U])OIthNA ttansfectlon into cell

A . €., V] ti bqdi
inee, s 8% Fo/Shirbirata e the e AodoF api s S fldRintan
monbIbRM Gt beaT Badh i Rve NRBIFERIH FE SHEN bRRd MXe AN uenza A

pronotes direct viral clearance by binding to

virug gifdinge ﬁB@SQxﬁIrttkwéleS The bsumeediagnashieallyetle iddntifhimfluenza A infection

vent . 0 g:termnal region of the Me
andh%ﬁ?ﬁg“?ﬂa%)ﬁ rg%?g‘ F tlOIhuMZe anti bodi es of the

[36]1 NnTaBhiupRe l@hﬂlﬁbdi@; dfiiee ﬁhﬁbﬂtﬁmﬂﬁkfﬁbﬂ@br he dmhofollbliéngVPe

pol ypepti de wherein ) ) ) )
characteristics: the huM2e antibody binds a) to an epitope in the extracellular domain of the
matrix 2 (M2) polypeptide of an influenza virus; b) binds to influenza A infected cells;

and/or ¢) binds to influenza A virus (i.e., virons). The huM2e¢ antibodies of the invention
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the N-term nal

met hi oni ne resi due i s absent.

Exenpl ary

M2e sequences include those sequences |listed on Table

wo 2ieloewwoi 37] Tabl

e |

SEQID N O A BREVIG HN

elimid2tdNOTudn AMiFStEiNcells. thEhigh AR eff&‘kﬂ)ﬂﬂdﬂani&nﬁh%ﬂchﬁﬂﬂbc and

MSLLTEVETPTRNEWGCRCNDSSD SEQ

MSLLTEVETPTKNEWECRCNDSSD SEQ | D NO 2 A . SI NGAPOR

promafesdirqqg Kipaltsarapeg/by pi

1nve}{¥1§%§|té\lth§33gnnoq )& ot N rM

301. 71976

Type Nanme Subtype ME SeP@EUSM08/083265

RAENECRENES3 Y TSRS Tho hﬂM@nﬂbode of the
NN RHEHIGRoR b thhum2e

antl%@%ﬁmﬁﬁﬁmm%QemnmegﬁnAf EaNMRApolyp&GBide wherein

H2N2 .MSFLPEVETPI R
the %éaﬂmﬁg T T kit

eV RREE

SRae O O

sequg{fg%ﬁ\%édoﬁ'ﬁ H1dH3INZWWBLLTEVETPI RKEWGCRCNDSSD SEQ | D NO
TAIWAN. 3 .71 H3N2 MSFLTEVETPI RNEWGCRCNDSSD SEQ | D

[37]NOT391€A WUHAN. 359. 95 H3N2 I\/BLPTEVETPI RSEWGCRCNDSSD

pE I lJ I\'D' 10 A Ihl\lﬁ
Type Na[‘qt I\{I DECA/CTDIL DONEAA D l2_ J‘$ .u'l\elp\ggd 1 A LI I V4 §EQ ID NO
LFCVETFET RINCV L) \W
B ﬁ?g@ilg 0..99,H3N2 VEL| ETPFEM%%%@%@%%B %QLED NO:
A FOR‘T Mbﬁﬂ’r@d’f%r“'}“ 19‘4’7 +H11§’P H31 STYPHVE'%MFKN’EWEMW\— ID NO: 2
A _sTRephEE NS 2det A NEWYORK] védire@4 o Fi¥ECRONDSSD | SEQ 1D NO: 3
A wxét{@kéﬂr&?\@élb‘bﬁ'_\!ﬂ\[i WDU M5, TEYENPL RNCWECK DY SD EQ ID NO: 4
A WISt TR 003 THNZ VBRI EVETPLENEMEYRCSRSTII-RER I NE:ISD No: 5
A paNAMBRWY Nig . SPAI N D& PUS . LWsFop¥A/E TP TRNEWGCRCNDSSD | SEQ ID NO: 6
A NEWVRbRr B\ | IFd GONGVIELEYISSD | mERd THYENe RNEAd/ cop A D NO: 7
A caradags . PF1HINZ VOFL e | L T IRNGVYavebDoatd okt INU | d50 AD NO: 8
A TaTeN(s KGNG . 107 3] B9NIONZ | MBELTEvWr b LN OEEISAIDSS 5@ No: 9
A wudaly. By 58 A HONG| KeiNS - 1] O81 PFIHVATPIRSEWGCRCNDSSD | SEQ ID NO: 10
A HONYOKENEVE FRT FINEVWCCRENDSSD | BELY, Py N RNENCARSWEIND - ID NO: 11
A HoNdS M2ndVBLIs § BRAETPI NSELP StEQP [ RdMACR 2Nits (5EQ ID NO: 12
A HONE2 GONA 982 4 AoNEW YORIC 703 MsilOBS/EHBNNGWECRCSGSSD | SEQ ID NO: 13
A NEWVBhRK EMETPE RNEVECRONGSSD | 8EQ THYENOr riEwEYACSWAINE. | SEQ ID NO: 14
A NEWQUEREG 0019203 81 HhN2 MSL PTEVETRIERNENGCRENDSIBOSEEE@D 1D NO: 15
A SWING. SP2INASRPUERDPO REGQ® 8 | B4LHHNIETPTRNGWECRYSDSSD | SEQ ID NO: 16
04 MBLLTEVETPI RNEWGCRCNGSSD|{SEQ | D NO 2 3 A HONG KONG
A GUANG8B0Q.B3B5MA1L MSLLTEVDTL TRNSWECRESDSSIVEGERCSIB NG | 220 AD NO: 17
A HONHOKIVKANG3 . 542 . 979W5N]1  VEBELTEVETLTRINGACKROSEESD SEQID NO: 18
A HONGDKMNGE . 12 68 H3N2 MSLLTEVETPIRNEWGCRCNDSSD | SEQ ID NO: 19
A SWINE . HONG H3N2 MSLLTEVETPIRSEWGCRCNDSGD | SEQ ID NO: 20
KONG.126.1982
A NEW YORK.703.1995 H3N2 MSLLTEVETPIRNEWECRCNGSSD | SEQ ID NO: 21
A SWINE.QUEBEC.192.81 | HIN1 MSLPTEVETPIRNEWGCRCNDSSD | SEQ ID NO: 22
A PUERTO RICO.8.34 H1N1 MSLLTEVETPIRNEWGCRCNGSSD | SEQ ID NO: 23
A HONG KONG.485.97 H5N1 MSLLTEVDTLTRNGWGCRCSDSSD | SEQ ID NO: 24
A HONG KONG.542.97 H5N1 MSLLTEVETLTKNGWGCRCSDSSD | SEQ ID NO: 25
A SILKY HON2 MSLLTEVETPTRNGWECKCSDSSD | SEQ ID NO: 26
CHICKEN.SHANTOU.1826
.2004
A CHICKEN.TAIWAN.O0305. | H6N1 MSLLTEVETHTRNGWECKCSDSSD | SEQ ID NO: 27
04
A QUAIL.ARKANSAS.16309 | H7N3NSA | MSLLTEVKTPTRNGWECKCSDSSD | SEQ ID NO: 28
-7.94
A HONG KONG.486 .97 H5N1 MSLLTEVETLTRNGWGCRCSDSSD | SEQ ID NO: 29
A CHICKEN.PENNSYLVANIA | H7N2NSB | MSLLTEVETPTRDGWECKCSDSSD | SEQ ID NO: 30
.13552-1.98
A CHICKEN.HEILONGJIANG | HON2 MSLLTEVETPTRNGWGCRCSDSSD | SEQ ID NO: 31
.48.01
A SWINE.KOREA.S5.2005 | HIN2 MSLLTEVETPTRNGWECKCNDSSD | SEQ ID NO: 32
A HONG KONG.1073.99 HON2 MSLLTEVETLTRNGWECKCSDSSD | SEQ ID NO: 33
A WISCONSIN.3523.88 H1N1 MSLLTEVETPIRNEWGCKCNDSSD | SEQ ID NO: 34
A X-31 VACCINE STRAIN | H3N2 MSFLTEVETPIRNEWGCRCNGSSD | SEQ ID NO: 35
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A SI LKY HON2 MSLLTEVETPTRNGWAECKCSDSSD SEQ ID NO 2 6
CHI CKEN. SHANTOQU. 182 6 .2004 A CH CKEN. TAI WAN. 0305

WO 204684805 L TEVETHTRNGAECKCSDSSD SEQ | D NO: 2 RCDUSM08/083265
QUAI L . ARKANSAS . 163 09 H7N3NSA

CHIVBEN TEOATDPT RNGAECKCSDSSD | SEQ.THYENOIRIZSWECRINIZEDA HOMGGID NO: 36
34 KONG . 486. 97 HS5NL MSLLTEYETLTRNGWSCRCSDSSD SEQ | D NO

ENVZRONMENTHNEKEN. PENKNSYLVANMALHANZNSBRKGWECNCSDSSD | SEQ ID NO: 37
YORVSE p IFVETPTRDGANECKCSDSSD| SEQ | D I\IO 3 0 13552 1,98 A
= NS

INCONEEKIEN.© OFFE 4 ¢ HANG HIND SStY ID NO: 38

CHIGEENIHYNGO 3 1 . 48%4 A ‘>WNE‘FG‘4E®FQ@NGV§§KC§W HIf ID NO: 39
KONGSEFTEZETPTRNGAECKCNDSSDISEQ | D NO - 32 A HONG KONG

CHICKEY - NGO MO NI AVBEPFEVET | ¥RNGREERESDEIE CRERDS P NCEEBID NO: 40

27-R3y SCONSIN,_ 3528 88 HI N NMSLLTEVETPI RNEWSCKCNDSSD
SEQ ID NO 34 A X -31 VACCI NE STRAI N H3N2

o ST MR AR R AR BAG R s o i

or pdxitallBinc Bl esthke i iRONVENE 1 duERO HANRition 2 to position 7 of M2e when

numg/grggTE%/p%; K%W}tﬁgﬁésﬁOngB%%xgg@éas Z@N&uM% antibodies of the

mve%&%ﬁ@%/ @%&E&(ﬁ?%ﬁ& %S%%)'agg(? uehBe &%%Q@E\SEQEMO 41)

Mospgrefer@Miy GHENuMEINGHIDNGes yUhe HONRtion b1nd wholly or partially to the

iR e OB Iy obaIoe oy 6 W2 s of e

inveRiiebihe téndREnddpitdRAritle PN ??dtél'na IFoY gl dRS hiNISe antibodies

am no acid residues fron1505| ion to position 7 of
bindyp en whisepernentpeisig rionitiat ob cdaddeofithe N2SEQIYPRPHD when mgpbered in

acco\%ﬁ %Icn?yeSE(t) ITB I\rﬂ(ﬂg/{z g]{]etth? %%m%sac%)({ at atg 5%51{] Wy El ‘isl 29 snerl?ll r‘t])sj position 5 is

or parti

a throbinEMRT of f&Ridd [\JQ gldtbmidhsl. Bk \Aﬁlﬁl’c}blhw% ﬁh@nd%lb@ﬁ antibodies
anti bodi es of the invention bind olly or partlally

that pds frethirnitepadicdhs&ld ehldd S 2Py 2 (atibodios fescribed herdin.
[39] Pr q“fhg %PM a}ﬁhb&&%n@fﬁ%sea ﬂ%gﬁ%h@n%le %ﬁoﬂ (S\@ghb Xb: Q‘!4’)1 fncoded

on- I near” eplitope o e prot®ern
by tl&’xmnftﬂl(eacmi hfﬁluhmMowntbehﬂ\dme%lEQ IMAN® ot3aanépiipbqehain variable

regl%@rd.lﬁ#g\g} o§, IFlitlfsloded %y the’ nucpew acu? ];eqtugfce S gwg ?I!l ggaplbl T\dIS 45.
[40] The amino acids encompassing the CDRs as defined by Chothia, C. et al. (1989,
Nature, 342: 877-883) are underlined and those defined by Kabat E.A. et al.(1991, Sequences
of Proteins of Immunological Interest, 5™ edit., NIH Publication no. 91-3242 U.S.
Department of Heath and Human Services.) are highlighted in bold in the sequences below.
[41] The heavy chain CDRs of the 8110 antibody have the following sequences per Kabat
definition: NYYWS (SEQ ID NO: 72), FIYYGGNTKYNPS LKS (SEQ ID NO: 74) and
ASCSGGYCILD (SEQ ID NO: 76). The light chain CDRs of the 8110 antibody have the
following sequences per Kabat definition: RASQNIYKYLN (SEQ ID NO: 59), AA SGLQS
(SEQ ID NO: 61) and QQSYSPPLT (SEQ ID NO: 63).
[42] The heavy chain CDRs of the 8110 antibody have the following sequences per
Chothia definition: GSSISN (SEQ ID NO: 109), FIYYGGNTK (SEQ ID NO: 110) and
ASCSGGYCILD (SEQ ID NO: 76). The light chain CDRs of the 8110 antibody have the
following sequences per Chothia definition: RASQNIYKYLN (SEQ ID NO: 59), AASGLQS
(SEQ ID NO: 61) and QQSYSPPLT (SEQ ID NO: 63).
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accordance to SEQID NO 1 where the amno acid at a)

position 2 is a serine;b) position 5 is a threonine;
wa@eaooy4spdsition 6 is a glutam ¢ acid. Exenpl apgT/OsdvB€083265

nonocl onal antibodies that binds to this epitope are

the 8110, 2 1B15 or 23Kl 2 anti bodi es descri bed

herein. [39] The 8110 antlbody |ncludes a heavy chain
>81Y Hapycdeotidg seguensedSER NIHNQ43)encoded by the nucl ei c
CAG@;“TC@EA%Q%@%@@@A%&@W@GQ%&WGA@Téé@G'AQGH@TT@%GA@;@@C@TGTCCCTCAC

CTG %%I%%‘T@Gﬁ% 3P Taa &%’é@A’C@ Y:CCCAG
B AT B CTRER T TR RAHE RS RS E%% ]CCCTCC
ce g

e e

T TGGTGGTT
ACTHTAT§dT CAGL R FEES CORCRFEERET G&F CMEGHF&TS& cal
Interest, 5th edit., N H Publication no. 91-3242 U.S.
>811|ﬂe16Hram@ntacw sqqeamre ASEQHDME: 4d) vi ces.) are

[ in the sequences bel ow. [41] The
Kab tf%l allﬁuﬁ%@ the 8110 anti body have the

Q ol IQovv[Lnngeq:uen;ceS per Kabat defkni b og: NYYWS (SEQ L T
c D NO s72), Bl YECONTKYNPH LKS GSEQ |B N@ T4)rang s P G
x ASCEGGYCI WD CSEQ TH N@ 16) y The ki gt ehakn €DRy ob s 1
K heR81ili0 gnt itbody V% L€ 10l KROWMSNg o SeqUeRCes, per vy g g
v Ifabg&t ef igni i oR: QNI YKYEN (SEQ | L 29) g A ¢ v C
I EQ 1R Ng @1) nE cﬁvepp T —63)-

—[iﬁi@ The heavy Chain of the 8110 anti body have

the foll ow ng sequences per Chothia definition: GSSISN
>SI10SHR hi1dKAidels? henc’él ﬁg@ﬁﬂ Osk§) | D NO 110) and

ASCSGGYCI LD& The |ight chain CDRs of
GACARECBERTCARE eeawﬁrg@aqcﬁ O, TSEGTAREBEPESFACTCACCAT
CACTRSCRIGECECRGTICRGAACARASONPGYEN TTEERTTOGNBT CBGLAGAGACCAGGGA
AAGRASCIBRBGESEQTGBTNOC TELN GEAT COGSESPRCAARSEGGER TNOCATCAAGGTTC
AGTGB%)’JAJSS‘GG@'IVHGGGAIC@GWTG‘E‘CQ@G‘KEE‘@@@CA(I‘SEQC[ADTN@GCAA)’JCTGAAGATTT

CARRAGERCEE D ETEAACTCT CCCCAGACCCRGCAGGG

TCGRCECTRARC
CTGCCACTGICTCTGGTTCGTCCATCAGTAATTACTACT GGAGCTGGATCCGGECA

GI'CCCCAG
>3 ECGKAGBEROTERMFHBEATE CITUTIMNOE ABT ACGGT GGAAACACCAAGTACA

é%@%%TATOA@AGA@CTTC@AGAGTOA&BTUCCCTG

D ACGATGHG T 0 L $ A S V G D R V T I
T ETCRGT @AC@GCEGCQGA&TC@GC@GT CTALTTHT GWGC@AGQGC@ C‘ﬁTG]éAGG K
o E?%ﬁ’féoﬁﬁaﬁa“ S:E:G = é LA@CGBCT 8l go i
G / : ‘P‘”‘P‘-‘-@ 2 F A
T Y §mMpo @Cl @ sgquence: | P ) Ka@ats Ed SR,V E
- othia u S'E L
LTCTVSGSSISNYYWSWIRQSPGKGL

EWI GFI YYGGNTKYNPSLKSRVTI SQD
4317 $nK29BE Mltf-‘bo'dy-fn%({%s %ntibody includes a heavy chain variable region (SEQ

ID NO: 44) encoded by the nucleic acid sequence shown below in SEQ ID NO: 47, and a
light chain variable region (SEQ ID NO: 46) encoded by the nucleic acid sequence shown in
SEQ ID NO: 48.

[44] The amino acids encompassing the CDRs as defined by Chothia et al. 1989, are
underlined and those defined by Kabat et al., 1991 are highlighted in bold in the sequences

below.



VTAAESAVYFCARASCSGGYCI LDYWG

QGTLVTVS>810 VL nucl eotide sequence: (SEQ ID
WOD09AEIB03 PCT/US2008/083265

GACATCCAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGA
[45]GT %Eﬁéa]ify chain CDRs of the 21B15 antibody have the followmg sequences per

CT.TGCOGGG0GAGT CAGAACAT TTACAAGTATTTAAATTGGTATCAGCAGAG
Kabm NYYWS (SEGIDRO! 155 FRR CEN Y NBSERS (SEG O RG: 74)

and ARCRHERT AP H NG AT ARALHATICSROOARL P oty have
the AT GBEEACTCRATIFEEGARABATTHHGAR ASTONCEATICACAGTONEOASDCT

AASELEASTHA AP S DA QOB TR RN R TT 0000603 es

[46] GAGEA TEEANFPDROANR28B19 aibsay H&Qe el te11 SRR g%&fl%nces per
(SEQ I D NO 46) Kabat Bol d, Chothia underline

ChothisQiginiticn: SISISNASEQUDANO: RN, FIYY GG (SEQ KD NOY MOYand

ASSGEYCE G RO, il ihtretinC QR ofy e Esinfbasave he

fouo‘ﬁzl@% RdefeY p&r Chdthia dEﬁﬁltiGnCRﬁs@mY‘Kﬁﬁ (KEQ4BINDN$9)2AASGLQS
anti body i ncl udes ant|b3%§ i ncl udes a heavy chain

(SEQAPiND) @) reeg QS YEHE T GH@ID NY: @coded by the nucleic
aci d sequence shown below in SEQ ID NO 47, and a
l'ight chain variable region (SEQ ID NG 46) encoded by

>2131&Vm1mhaeaum:seduamuesm IBm@ﬂM)n SEQ I D NO 48. [44]
The amino acids _enconpass s defined b

CAGERGCRA T@FAQIGAGT%@GCQF@G%%E@F*T%&GQEE tepseeAqerTagecTeac
CTGG@CR"&E&T CEECITCCTESST CART ARTIRCTAR TSGR THGPA CCROCAETCCCCAG

GCRAEGGARTESAEECENITAS L TTRA TREATT AERGTRCEARE AL AAREASABTS CCTCC
CTCRAGRBEEFCha e CCAE AT RCARGAG AEA T e ACER GRE AGKARTLC CCTGACGATGAG
CTCHETIGAICCIGET GCNERAE CCSEQGIIDTROT TZ2 Y5, GEGCKEBCGNGYNPSIRS TGGTGGTT
ACTGSEQCICDTRAC TALT Gand CABGEGEXCICCDGEIEQCICRTROCG?6) . The

light chain CDRs of the 2IB15 antibody have the

foll ow ng sequences per Kabat definition: RASONI YKYLN
>21BEEWH amiyg acid yequenc(SEQ BENQ:BMO 61) and QQSYSPPLT

6] The heavy chain CDRs of the

Kabét%%i, andt\%ogggrﬁgé(fel the foll owi ng sequences per
Chothi & défi @ tiSonG GBSI 8N (SEQ IR N& S11E, Fl YYGGNTKL
(CSEQ | B NG 510k and ASCRGGYCI D WSEQ® | B ND R6) Q Tise P
G ght ghawn €DRs off the 21BY¥S ant icbody Irave tle N P S
fsol Rowyng Tsequepcey per Ghoghi & def i thong . T M S
RASENI XKYEN 6SEQ 1D NQ $9) c AASGRSA s ¢ s 6 @ ¥

L DY W G Q G T L Vv T VvV S

Nt oA

HS R X OQO

>21B15 VL nucleotide sequence: (SEQ ID NO: 48)

GACATCCAGGTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCAT
CACTTGCCGCGCGAGTCAGAACATTTACAAGTATTTAAATTGGTATCAGCAGAGACCAGGGA
AAGCCCCTAAGGGCCTGATCTCTGCTGCATCCGGGTTGCAAAGTGGGGTCCCATCAAGGTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCACCAGTCTGCAACCTGAAGATTT
TGCAACTTACTACTGTCAACAGAGTTACAGTCCCCCTCTCACTTTCGGCGGAGGGACCAGGG
TGGATATCAAAC

>21B15 VL amino acid sequence: (SEQ ID NO: 46)
Kabat Bold, Chothia underlined
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(SEQ ID NO 61) and QQSYSPPLT (SEQ ID NO 63). >21Bl15

VH nucl eoti de sequence: (SEQ ID NGO 47)
WE2BFICABMAT T GCAGGAGT CGGGCCCAGGACT GGT GAAGCCT TCORAEBSX0A (83265

TCCCTCAC

CTGOACTGT CTCDGGET CBTCEATCAGIAAETAET AGT GBAGGT GGATRCGRCAT

ACG G(%AA/@CA@OAKGT RC‘AG

I

a K

A S G L Q S
A

D

CTCAAGAGCCGCGTCAC(AlAlL,AL,AAu\LAuTL,L,AAGAGTCAGGTCTCCCTG
ACGRTGAG ¢ T D F T L T I T S L Q P E D F

S OB TAEEORCTRT AL TG T SHERAGGT AT GRAGY

ACTGTATCCTTGACT ACT GGEGCCAGGGAACCCTGGTCACCGTICTCG >21B15
VH am no acid sequence: (SEQ ID NO 44) Kabat Bol d,
Chothia underlined QVQLQESGPGLVKPSETL
S
[47] IThe_ 2%(?:_2 ?nt@o@y%wéuhs?n%%y%n%ﬁ%es?l}(ea@ Qla\?/n _IEZarl%blE \%gil:?n (SEQ
1D NIO SS(Keﬁcd’@eWbs the MucMiSa&d ‘seq“ﬁeﬂceéshﬁwﬁ balow M SE@I]A}R)AGQSand a

hghtr(.:ﬁklg}n(e%@aag]g(%géa% éﬁ%(i 1%\/1@%%2' e ﬁ)g)tl\lle EucTezlg' Eélig sequence shown in

SEQINREOCGAGGT GACCCAGT CTCCATCCT CCCT GICTGCATCTGTAGGAGACAGA
GI'CACCAT

[48] CACTT @DIGCCEREAGTTAGSATATIRTADRAGY AT A AN TGicdTATCAGIAGRA@

and GRS o daerEar st e edRS busdi g iepelddatisspence

belo@AAGGT TC
GTGGCAGT GGATCT GGGACAGAT TTCACT CTCACCATCACCAGI CTGCAACCT
[49] Gqﬂ@q‘hrqa]vy chain CDRs of the 23K 12 antibody have the following sequences per

K R S R VT FaR iy L R Re: 109

and cssQMmmmesmmeeom). Chetibhtachaind@DRi bethD 28K Vantibody
QSPSSLSASVGDRVTI TCRAS%NI Y K
hathhe fllawine ssaoeneep pey kabet gefinition: RTSQNSE YENYJEQHIR NO»P2),
T FAT
AGIDBIHEGHR DA f:DisTolrh Gro PREHT 2,
[50]23Rhe AearytdhbmdyDR s of thd@SKa At antibdgy havel thel édlosvilesogyences per

hai n. var i
Choffsdiniie R SETE R IR HaboW T ROEE BHB 26T 13) and
CLSRMR&YGLDV (SEQ ID NO: 107). The light chain CDRs of the 23K 12 antibody have
the following sequences per Chothia definition: RTSQSISSYLN (SEQ ID NO: 92),
AASSLQSGVPSRF (SEQ ID NO: 94) and QQSYSMPA (SEQ ID NO: 96).

H 9 @ P 43 g
L
; %_
B
£
H

>23K12 VH nucleotide sequence: (SEQ ID NO: 49)

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTGAGAATCTC
CTGTGCAGCCTCTGGATTCACCGTCAGTAGCAACTACATGAGTTGGGTCCGCCAGGCTCCAG
GGAAGGGGCTGGAGTGGGTCTCAGTTATTTATAGTGGTGGTAGCACATACTACGCAGACTCC
GTGAAGGGCAGATTCTCCTTCTCCAGAGACAACTCCAAGAACACAGTGTTTCTTCAAATGARA
CAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGATGTCTGAGCAGGATGCGGG
GTTACGGTTTAGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCG

>23K12 VH amino acid sequence: (SEQ ID NO: 50)
Kabat Bold, Chothia underlined
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light chain variable region (SEQ ID NO 52) encoded by

the nucleic acid sequence shown in SEQ ID NO 51. [48]
wab@oaeisn®d aci ds enconpassi hg the CDRs as def i meriuk008/083265

Chothia et al., 1989 are underlined and those defined

by Kabat @&t & .S 1¥91Iar® hisghlGi gisted i T bal dYinAth® S V

seqrences sbelFows [ #9] oTher heavk cliai m CORsrof ithe M N S

23Kh2 ant pbody have t ke fol lkownngrsequences par Mabat ¢ Y

def ipni & o GNYMS GSEQ@ | B NG #03);, W YSGGSTYYADSVK

(SEQTD NO 105) and CLSRVRGYG.DV (SEQ I D NO 107).

The Iight chain CDRs of the 23KI 2 anti body have the
>23Kd2 I\@angleeﬁdejmpxeecqae(SEQaﬁhNOiéﬂ) dnition: RTSQSI SSYLN

F
GAC cﬁ@%ﬁé& ﬁg%%ﬂ:p g@ ég‘zg%\ﬁ%@%%%y f£ACCAT
§C§§’@f§ C@& Chav &S T GeneEs CCAGGGA
AAG@ﬁgpﬂ"lAgAg:gpiCﬁpﬁT ATEEFGEBNCC T|T§C GTCCCATCAAGGTTC
AGTGG%@@?&T@E@GIA@A%TTT%)CT&H@A@ESWR@Q@ T@@E@CC@GAAGATTT
TGCRBCCTBYACTIRE CRAGRAGACAIAG ACDRT GO TERE T2 IREL CARGIEROEYAAGCTGG
AGARawant he fol |l om ng sequences per Chothia definition:
RTSQSI SSYLN (SEQ I D NGO 92), AASSLQSGVPSRF (SEQ I D NO
>23R4) WD@H%X&N%%(@EQ (SEQIQ) N0) 52)>23K12 VH nucl eot i de

sequence: (SE

Q- RR

Kabm@@@@ﬂr @rCTGGGGGAGGCTTGGTCCAGCCTGGGGGGTCCCTG

: Cﬁ%éﬁ&i@éﬁ\@%@imws?ﬂ&@ﬁm%@ %CG%CAE .
A R F S
G GT eee- = S ‘;‘ -- A
T éTGKAMGAﬁTﬁPﬁTﬁPPWﬁMC?CCEAG@ACQCA@TGﬁTéTTE I
K CAAATGAA

CAGCCT GAGAGCCGAGGACACGECTGTGTATTACTGT GCGAGATGT CTGAGCAG

1511 Gr R ket heimnioneboetbanitofidisitstdys gy chain

variafitt &findQcRCicqurReE tan GLit léam% [DENQ 9559)975@9@% @% @r rnore
Chot hia underlined E V

identreql the amino acid sgryenye of SE IN NOM%OWW&P@/@ axh@ht@ha@ \LarlEble

il R S Yo 1B B Ay P i

sequendd ¢¥ SEQYIIBNO: m6\br\AQG QGTTVTVS >23K12 W
nucl eoti de s quence (SEQ 51
Hontbrsbobererdds e e eaemesnitone

152] Gadirtiekiealy chogsReser
as 81%%‘5 or 23K12.

GCCGGACAAGT CAGAGCATTAGCAGCTATTTAAATTGGTATCAGCAGAA
[53]ACTA6—)®36(y chain of a M2e¢ antibody is derived from a germ line V (variable) gene

such as, for example, the IgHV4 or the IgHV3 germline gene.

[S4] The M2e¢ antibodies of the invention include a variable heavy chain (Vy) region
encoded by a human IgHV4 or the IgHV3 germline gene sequence. A IgHV4 germline gene
sequence are shown, e.g., in Accession numbers L.10088, M29812, M95114, X56360 and
MO95117. IgHV3 germline gene sequence are shown, e.g., in Accession numbers X92218,
X70208, 227504, M99679 and AB019437. The M2e antibodies of the invention include a Vg
region that is encoded by a nucleic acid sequence that is at least 80% homologous to the
IgHV4 or the IgHV3 germline gene sequence. Preferably, the nucleic acid sequence is at
least 90%, 95%, 96%, 97% homologous to the IgHV4 or the IgHV3 germline gene sequence,
and more preferably, at least 98%, 99% homologous to the IgHV4 or the IgHV3 germline

12



AAGCCCCTAAACTCCTGATCTATGCTGCATCCAGT TTGCAAAGT GGGGT CCCAT
CAAGGITC

WOCHBEEIBGT CGATCTGCGACAGAT T TCACT CTCACCAT CAGCGGTTIBUSMXT83265
GAAGATTT

geneT@qM@mmmm@wmmaﬁmﬁmmﬂmam& amino
CAAGCTGG. AGATCAAA >23K12 VL am no acid se uenc
acid sesiuqere ebie lagsgiopsnepdediy s leHMerthe AV b 1116 gyne

sequ%né%. %’r@fel‘abﬁr,ﬁlesaﬁﬂng‘ agd%eé{uegcé of’ VE %Jn gf e §/Iie a%‘u@og é at least
NWY QQKPGKAPKLLTI'Y S
90%0RI$F0S0E 0 130 BofBologbus-toTthe affido HidSdqupde eEchleE b& tH'e MHV4 or the

et 3 el et LDl oh B S fsralguons t e

ehé! crich@ddusiend 15189 ¥r eRabAVialdalhesarisBgaed d
Se@%eqd%ﬁce ?ﬁgi |%§gt feas? Of 9296g9596Q67969896 99%

or TheM2¢ agihodieadf thi envamlmala@ inglusle qwan@lele dighiSi@in (Y1) region

encotlyf%)gpy a%mig&an%%lggn dg/@%{% a@%“@%ﬁ%%)@f | ab %@y g Nno. agne gene

sequleﬂ@nm sE&n, tehe, Afdeiortidb&s X3ORLE X303 BEQHg@l NQOOM@ @hd
52] Alternatlveléb t he nonocl onal antlbody IS an
Q

Y14§6§ i LBW@W thy Mds apbadies igglnge @E{Ltr@gs@n that greppoded pgramucleic
a01d§EcI[ te%%?t is%?’ieag{% /hﬁéﬁ{éﬁog};\?s t0 tl?ef % rﬁlﬂhé g@%ysaegﬁence.

roma germiine varl ene s
Preférablyethamplleic dciescqgenéd iodt 16@690%!—9&%%@&1 979¢ hg@atwgous to the

4] The Me antlbodl s of t |nve i on i ncl ude
IgKL SPEBITE 9788 SSAUERCS A WPIBG Bg r%w éh ate‘?é%;?%% hﬂm@ﬁgous to the
IgKVQ?é/Anlﬁ{e B@Sécgﬂé%’e o8t i ﬂaglog%méme%ﬂt%d A haEN# 802

m i ne gene sequence are shown, e.g., in YAccessi on
homnlsugbwtsw thd @088, achPegidhce MBB1L \1L4regm&®6@dedrtue MIE1 gatmline gene

soquglise 51 GTHOR e K959 MR 30 9D TR oA RS Pgvas a least
90%ABLI4E1. 97N BoMERANS 1Al b@sndPdcid {RubiéentddRa byké HEeV 1

a VH reglon that is encoded by a nucleic acid Sequence
germlingtgens seguenesagind 805% notetsbhyy ol astd 8 @9V gharolpgoustie the sequence

ne.seguence. Preferably, the nucleic
encoéig ys?g%eufnmﬂe?s LN BRI UTHS 0506 96%  97%

[S5]homll&g othsrwige HEncdgsdihtidic ahh chaidM3Icaey et irec@@beion with the

sequence, and nore preferably, at |east 98% 99%
presefrpyesgon shallchaveéhg lgﬁ-mn&ﬁrth%tr@ée @Wnlgémﬁrsme &pdhose of ordinary

t
T

plurdliics eqd plure mmﬂaﬁalﬂ)mchhie tlllegsﬁh@ulaf (ﬁemeralllgl-hb'}néﬂdlatures utllized in
acl

congHTLHLE G HITIBGH Bl o1 “1h 6B Ml BagH PR chadiprotein
and oligo- or polynucleotide chemistry and hybridization described herein are those well
known and commonly used in the art. Standard techniques are used for recombinant DNA,
oligonucleotide synthesis, and tissue culture and transformation (e.g., electroporation,
lipofection). Enzymatic reactions and purification techniques are performed according to
manufacturer's specifications or as commonly accomplished in the art or as described herein.
The practice of the present invention will employ, unless indicated specifically to the
contrary, conventional methods of virology, immunology, microbiology, molecular biology
and recombinant DNA techniques within the skill of the art, many of which are described
below for the purpose of illustration. Such techniques are explained fully in the literature.

See, e.g., Sambrook, et al. Molecular Cloning: A Laboratory Manual (2nd Edition, 1989);
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90% 95% 96% 97% honol ogous to the am no acid
sequence encoded by the IgHvV4 or the 1gHV3 gerniine
w@ene/oesoience, and nore preferably, at |east BSRAUSHI083265
honol ogous to the sequence encoded by the IgHvV4 or the
Manligis\é3 g eddttdule emag sk daboamry Mumubeosnt DbdCamigf: A Practical
t he |nvent| on also include a varjable light chain (1 3
Appresghofel-dri dddy Wove Mlgp@%wot@@ﬁm%s@&n@alt ed., 1984);
| g
N o A 0 s (s Pl 38 SR Ry
Tran3 0idd 8. Bmdesy& 48 6bggidd, eds. nHI84y.eAnimat Gell MREuan(Ri. bodhey, ed.,

incl ude VL.r ion t [ code a nucleic acid
19880 Berbie a Trnaicel Gulf 1 DRt BodIRaRET Btue to the 1 g
[56]9€TRE hDR RGNS %ﬁﬁ%&ﬁ% colth&tish %’ﬂh%/ and A€ [dVéfdt&ilyDra&ddtres and

sequence is at |east 90% 95% 97% honol 6gous to
techniqaed efikkvalyferhttienastye menthetqwi@mc clamtstﬂmra@d m@iﬂcemeé leh¢,

phar&gﬁféu%ggg 980/3 9L %%e&egoggs’e S tvF]he llﬁ%)gvn 3 cgggl)}onq% u%‘etd in the
art. B%&Erd&@&@nltﬁﬁ@ hieaRe® ferh&rhﬁaBWnﬂies@C LiEbnSies WA esOphdrM@ceutical
VL region encoded the 1gKVI germine gene sequence.

preppragipprfapnylatie and gelinera g tf%t&l?@h@@?’élﬁnWL regi on of
157t he, Mg 10%% g@lﬁrﬁtlbﬁs AL uée?ﬁsih ugge{%tagcﬁr{% t gp{%dse a‘? 1é‘§/7e1%thog:

honol ogous € am no aci d sequence®en
[58]1 gRYEt tager ‘rhiibely) €Ad) seupee heein aokddeomendu] @fag Hlaﬂjoydlesﬁﬂiolyclonal
| east 98% % honol| o ous, to the sequence ncoded by e
antll{qﬁiéeq @\ég%th@ ﬁ:é %gsgﬁg%%%antﬁggiesbﬁp anibody fragments, so
i
long?% ca”énecs?%% R e el e e B O o oy GEfs used
mtertchmgadammn@sf‘anhbndyéMereuommnl y understood by those of

th Furth th '
15917 50 SRAPE MR g PR OF SR AT Of RET\ e fom e
comﬁeﬂéﬁl@bf fid @Fu@nchvidoHRht. t%ﬁﬁﬁu&ﬂl@ H)mbdﬁfeln%qg itsh@tural environment

singular. Generally, nomenclatures utilized in
are rpganas thap Wowdt ihterfgredwitle dﬁgn@ﬁme@r dferapseti¢ usen dort the sufebody, and

cular bio rotein an
may I S S5 MoRssr ke G niO R et Sk P BRSlg Rkl affues. n
preflieddednibaiieithaBeamody kngumticand ) @(9?%@1!& Yhat 98¢, H)}l’lwbﬂgﬁt of
art. Standard techni ques are used for reconbi nant

antlbﬂdwglé qeieraped Be thalawyanethod sad mostprefeshly mose Biga 99% by weight;
(2) t&a%@%atg rsﬁ@cie?lp (@otﬁn at %hﬁqtﬁr ?ﬁ&’&e%ﬁlﬁ @Bf’éﬁﬁ{eh?a” )amlno acid

iC reac I ons” an uri catlon ues ar
sequﬁﬂdfeflghlimd)f acspmndigr@ptseqlrmmmf aci3irte moﬁlogamnyfbycSDS-Bm}E under
or as co nly nplished in the art or .as described

redugig O gon C@ﬂé@?ﬁl&enwu@gﬂ oppassieRIvg o BFRfsTaNywii|ver stain.
Tsol RSP o dY 'ﬁlcﬁﬁi%s kﬁé%ﬁ%cﬁﬁm%% Gifti® f"écbﬂﬁbin%nf 815 GRABE AARYst one

conventional nmethods of" virology, | munol ogy,
compmmnobf e @ggvbodyblmnmdtlmvbomh@gwlﬂ mdt bepresdnit.dndinabDNA however,

ol REHRBAT Rl Bl P oy BpCeon v Lot vt on.

Such echm ues, are explained fully in the literature.
[60] Seéf,hegasgc quS‘zSHﬁP&BR Odé’tunéq 18 al‘bﬁﬁe&%aﬂer@ %ﬁ?%@@tel}& Composed of

|
o HIEEAEH SRARL o200 G R D RIAGOAS: B o
of 5 6f Qﬁl‘tﬂglc h&eﬁta@dmaainlt/éﬂxﬁfgaaﬁlh an ¥dditiodal ollyperitide ctll@VvR¢hain, and
onucl eotide Synthesis (N. Gait, ed., 1984);
therefore contaln 0 antigen binding sites, while secreted IgA antibodies can polyrnerlze to
form polyvalent assemblages comprising 2-5 of the basic 4-chain units along with J chain. In

the case of IgGs, the 4-chain unit is generally about 150,000 daltons. Each L chain is linked
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Nucl ei ¢ Acid Hybridization (B. Hanes & S. Higgins,

eds., 1985); Transcription and Translation (B. Hanes &
w®@200pfogdhs, eds., 1984); Aninmal Cell Culture PEI/US2008/083265

Freshney, ed., 1986); Perbal, A Practical CGuide to

o BT ST A A kSR ABBTEREH L B o cac ot
by oRé 9191%@% &Sul LSRR r&l@béﬁdﬁ% &f the @T‘ﬁ{aYﬂ isG%e Qi’h%H‘HS&I{d/L chain also
synthetic organic chem stry, and nmedicinal and

has phelarmepaced cetachiie rahwtﬁ@e boteiges. iHaeld Hhabmi s at éleﬂ‘htmmmus

kno used in the Sta )
varig %HWPGBQ[QHAE’EM% Yﬁ © enstAnt Eng% ?@@sfggeacgwg fhecpnd ¥ chains
r
and gﬂﬁ?p&g@é}alrﬁmf gg Htrlrégrf%adeg ]Bfa%g?i égf;]aétgﬁbs ok ﬁ{ 'ﬁl{lte?hhﬁﬁ a ¥Ghble
dombual (Ve Watigwae fbiyrai dolnstast dunenm a&fyut 1t$ mthumiﬁlr §hewg igignbe with the
present i nvention: he term "anti body

Vi é\yléélae fetsed! %n?%ﬂtbcﬂl%,f‘sﬁ mtaah@ﬂm%tﬁpf B@dlew cf&eﬂ Zﬁﬁlé rrticular
amn?one%el(gpegid%% a gév% & Egrlg alﬂ{eriaggt)ee[%e&?ﬂﬁ% hlghpehsa?rf%ﬂ(fc he%vy chain

ra men

Varlzﬂﬂ@d&hﬁmﬁ W&e%@ﬁdﬂg&ﬁ ab\VIQluQQV £ ﬂjgeﬂﬁf fotink Y. sm@l’@aﬂt@éﬁﬂbmdlng site.
"i mmunogl obul i n’' %) Is used I nterchangeably with

For thgrstm@uwndlmmﬂnﬁs q 5@] diffgrent elagsas edandibpilisadye, g, Basee and

b t d d f
ClingFhARRIoBE M SRAGE (i B es TR T &0 aed i O Parsiow
(eds‘)oﬂ?ﬂ%ﬁt&" L91f1 d, NSrRAk UCGin. E1olT QIRENt arR Ehdpedr@r i al s
woul d in erfere Wi th dlagnostlc or therapeutic

[61]u s é"iae fLarhatnhgoranaty bertsbrata npbcmy:an bhe bssdamed ne gymest, two clearly distinct

S B A S R
| e
dornQ 5(%0) dBe%&ngl (glr %}E ﬁgl e;/ctl@ eu%gc\é?&;)ﬂ}%\@ho he & r%anrlrgg ‘%helr heavy
chalp)sr @ﬁ;ﬁn&bhgmdgm‘rﬁhhheam tﬁ%lgyedl\ﬁlc@fﬁer’ent(@assesmrasaiﬂgas EEhere are five
sufficient to obtain_ at ast 15 resi dues of

clasyqs pE paHagglehuling: lgAn kgD, dﬁEn]@GaéP‘él M Heheayy alvdnsodesignated

oo IR B RSPASIE Pl R ATERBIEIH By o

furties dNGdHaNITBREBEIRssBY He therbasip e feddtRlyymindt difRiertainCy sequence
| sol ated anti body includes the anti bod n situ with
and fusgtior iergaritunesas IGSPT§$S|¢b@fQii0W1@&§tbC@ﬁ@SCé@@M Ie@3,t1364 IgAl,
and {{ body's natural environment will not be present.
‘narily, however, isolated antibody wll be
[62] pr TRak@sHh R¥rigble? RASY (PG FRY Kok b&@dih Spnsdn@Pof thEVdohens differ
basic four-chain anti body unit is a heterotetraneric
extegliydp pr sﬁqgence@mmgslatjquest Woe Vatemdie aded]atqyhantigdn) binding and

chai ns_.and two j.dentic av ai ns. | gM .
el PG e et AT rang Doy BRs B uAh St Ay by the variabilit
is ndf @Venlﬁ‘hﬁﬁga Y%]tﬁrc%g tiddiot d&ﬂ@lacf@%g&?&pﬂle Aeriaat h%alﬁs Instead the

chal n erefore contain ntigen binding sit
v regzlmmls eorset bEtedddiveyAnaarianb stditedses ealﬂequdmemﬂ(zeglbm (1F<Rrs)mf 15-30
yval ent assenbl ages conprising 2-5 of the basic

amnzp %%?. sspytet @yah@%@ TGgipRs of GXHEMR Vambl{lwé:akla% ehyperviagiedle
regl(g% ﬂfaL%HﬁéaEh grll n!uﬁ g ? fo%% '{reaﬁagﬁglel(ﬁ)%a%%ooﬂ% %@H%Vy and light

aln |s in I'n by one cova

chaifif &d¢hfcoa@ribofar FRE) 1hgclynelopts 43 shadt T&Snﬁlglﬁaﬂldtﬂ k&thct®d by three
each other by one or nore disulfide bonds dependi ng on
hyparrerishleisgions. veloely frem Ipapseopnegiag) andhaispmgicasss forming part of,

the B-sheet structure. The hypervariable regions in each chain are held together in close

proximity by the FRs and, with the hypervariable regions from the other chain, contribute to
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has regul arly spaced intrachain disulfide bridges.
Each H chain has at the N-ternm nus, a variable donain

W@ Xidp/0648b3 owed by three constant donai ns (CH) POI/USm®0$1083265
of the a and chai ns and four CH domains for mand e

the BRI M %ﬁ%ﬁh B S b S R AR Pty sRaysnes of

Protél%bf ﬁﬁm{lﬁoﬁogwqﬁteﬁﬁ@fi SthlP& P(llbhb ﬁeaitul S&%Q:e\/\Nht"bﬂah hsMhdtes of
and the CL is aligned with the first const ant  domai n

Healolf, Bdtigestig vy (dﬁ%l]l)]n Tﬁl@lﬂbmstalf?aibmamslaw namvidvealcdickctly in blndlng an

resi dues are peli ed to fo ma i nterface between
antipqay e 2 ARSI eﬁ@ﬁwaeﬂa% Kestar Tupgtiong el %%parfm%aﬂon St ihe

antl%%lz:;h Bk 31 ﬁéﬂd@ﬁ'ﬂ:eﬁhla& Qﬁgﬁi% (flf gﬁjEGC)a single

63150 B S SO ) S A PERS e Rsies

of aPaftivodfMeht o r@ép"oﬂklblelmm{g‘_ié_ﬁ%md%{g‘ T86lh &nana@megion%enerauy
Stites, Abba I Terr and Tristram G Parsl ow (eds

compygsis @nore &id sasigics Nomvialdempinentarity glgt@rrnm@eregmn anCDR” (e.g.,

arou%g %B(.I)u% res?dueg 21]341&?6 :‘#%a(‘o&z){n{cp g% 3?&03/)6{1 eaﬁ/ ouﬁg tabout 31-

35 (HYD 68165C(Bl2b el SRpE2 (K1) inandV}]; armd aufnbired E@S@@r@lﬁcé f#&h the Kabat
am no acid sequences of their constant domain

nuMpRIELFYStFEL &ﬁbﬁir@ ah i fieRcss @f Serieian e%lr@m@q%@gleéﬂgﬁeégﬁt 5th Ed.
Pub q@ﬁ@él{h §’Jrv1§9 %thl thtﬁ{%‘g“ Fﬁesl%etﬂegagj 'M)@ | g@}iﬂﬁ ARd/GAthose

e assl gne erent classes or 1sotype
resuhnee fribinve“Igipassaasblefodpinta gogdsuimad; 2Hs4 (LDASO56DL2) zgﬂ 89-97 (L3) in

the Yla)and gg%é%)ﬁaﬁp@) gﬁg ?él%l giéls}féld g%)kfg 4 ed 3 %ea in accordance

w1thrtﬁ§ PR6hiaiRIntberihB &y der@Ndhéthfl AAIL8K, 3T K10l LBlBPQ% o yloded 987));
into subclasses on the basis of relatively mnor

and/di thber repidees ﬁrwm@l—Ihquumﬂbée lanpl”/ CIMctei prresiduay. 2 7-HuiddnsS6-65 (L2)

o PSSR OLEH) RS2 5B SE00r % a7 b B en

numbérell ﬁlﬁad‘c@fdan&&@lth @I%I‘MGTIT nSEOEERE Systim:tgraMc,AdMReNS. Nucl. Acids
differ extensively in sequence anong&antlbodles

The V
Res.dgidlion IRddPAeBuianM. geh Nichdhaids Rerel 2821 P-a85 (2000)). Optionally the
antlbsolas%ag LP?: ﬁlgtrl%fll?ise??&ﬁoa% l(‘)hg {1 &qu f WlIll% éomts 28 %6 (L1), 63,

ar “an e vari
74- 76\(en} a/ndd]BI(LBb)inttﬁél V@;:mis% Bh@Hlﬂ,@%ﬂTﬂ msa(my aﬁhdSIIQamHGf in the Vg
the variabl e domains, |Instead, the V regions consij st

wheg umfergd i, %Wrdaﬁ%wta deHe tunegrsA cand Rlankthuhgwdr Mol. Biol.

309: %Eﬂ%%‘?zdo’f ) of 15-30 am no aci ds separated by
shorte Ions of extrene variability called

[64] h¥yeiguanlimbiveldegiid nsiduthatmeme theahled &2 mmdne thene naiarally
ong. The vari abl e domai ns of nativye heavy Hﬂﬂ % .
OCC"E%B’: hETRAEhH gﬁ‘&rﬁ??@@%&ﬂ?@ﬁé’r VR e SR o EiHyiegene” is the

DNA & Hgh aGeRh ko at iRl dé%{éﬁ% 8Ecd¥e ¥%r in the sperm). A

hyper var i abI e regions, form | oops connecti ng, '
geraﬂme rmrut@ B refassds afh@nmbbgchpagq 1ncﬂfpar111¢uéartDNAébat has occurred in a

cord IS, Eraly & (Y BBl 3Bt ARt fRE o el fen o

mutdties if Mﬁﬁfﬁb@dtécﬁﬁ' & eFye@ilaTshd B tA ger@flihe m@it@nNis in contrast to a
contribute tothe formation of the antigen-binding site

someffc mntafippHihidh is semincabme saglediody Cééq@e?@@@scaé% gatjdgsin a

| . )
e AR VR ERES Bbso Php P pnth e e 8 dompc mutation
and {cpBiddd );v1th'5hﬁfféx@ﬁ6ﬁ1ﬁtﬁot1denal ns are not invol ved
[65]di r%ct ly in bindin

¢ teri “monoclonal ant1%ody” as used herein refers to an antibody obtained from a

population of substantially homogeneous antibodies, i.e., the individual antibodies
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anti body to an antigen, but exhibit various effector
functions, such as participation of the antibody in

w@niovbemys dependent cel |l ul ar cytotoxicity (ADOX)T/UFHBY/083265
The term "hypervari abl e regi on" when used herein

compefieg thetppptildom aicrideraichldexicesi fotiessidfe @iturany bodyngd Matations that
are responsi ble for antigen pinding. The hypervarlable

mayhe qYBRnGBAEAAT dyowseneslonahanubodie arcreehiy bessilic: bping directed

a alg§gu@ﬁl§¢yﬁﬂ{¥%ﬁr eS}S{Ie gﬁ%@%%&%}g (cEF?és?[b Op(ﬁ%cl %tlﬁcgiygjreparatlons

that (ricBideidnffertet avtibodinddiagctadregamisoditfe®ht dﬁﬁ‘n(lhlhn)ts (@5[191&5) cach

and, 9 n the VH when nunb
mm&gfzeﬁ?l E%dl'_’yvas 1911{6@%%%@ SHGIRAS AN 28 ankgﬁatln é@dmon to
theltaétp601ﬁ§§ﬂ Q%&%ﬁo&&na?ﬁﬁ’t‘i@dﬁb% a8d addﬁﬁ%&@éﬂlﬁ% fak tﬂe? nthesized
. Public Health Service, Natl onal Institutés oP,

uncom@anmhted BE oHes datibodies. THo@ificr smdnaslonakiis @ot edicdwastrucd as

requ rtr}% pro%lﬁztlé r{{ar Ingﬁlg(?%gsp%%q(aﬁg?gar;{n%tﬁéd %ﬁ?%éar‘%lgﬁlgéth%gmnoclonal
antiiddids us&tt #hé plker il Bfod by Gobl%}egﬁlfbdtﬂyethé/ hheddbma methodology

nunbered i n accordance with ot hi a nunbering
first dgsoridag bickehkr st dndNatwsi256495 (BT5), @ity bawgdogsingregombinant

DNA %W%Bh@{k%&ﬁ &RASBE g@@g&@%@q@;@@g@e@% vy ;»@PNg
4,8 165357)1 ABe ( inB)loctll.iI’latl hetidddiesdmehy2ilsodi ifdihied finbr Piagt Ialﬁﬁlb(&lydlbrarles
105-120.(H3), in the VHwhen numhered in accordance

using ghe tPaATIYSs ABFIPRGISYBE RN ef @ rMiHere, f024:6284(199 }\md Marks e

1, PRISSBRES 22245 12987 1931 %%% Ruiz, M e al. Nucl.
¢ (Mdjs Res. 28:210- 21 (200 P Optionally the anti body

[66] f gﬁng%m{Hr%EIB{égln tlb(gcggsr lgﬁég F c)%deagﬁm%{lc%{lﬁlaogles 193\/11]1_%21 portion of

the HekBy andlot Iight Whain @Nidebal Wh Oihg t-c6bre{pdading R
° 12‘??%!33 :ig;h t hemVH \?\,hen nunber ergofé%ogsccgr dgrygg le\l/lgt ﬁquences "

antilmydes degmerbGem,a particu sm@mrm@bngmg tg a papipular Bpighody class or

2 |

subclR; Wi e F Lenyndst of he iftorhie i ERAGH W of B oo Bl

corrEPbhidiL 53ueR&H i attibodied AEATddBord ARG 8NGRE DS l?elon%jng to another
constant or variable region. "Germine gene" is t

antitiod& classindsubalass, ge mellee filagihients of swhaetibodies o e as they exhibit the
.beco an e .o [ e ernmn.. "gernl i ne nutatjon”
desipegbanlasice) a5hst {sesbh %q’ehiﬂ%gérglﬁ 527 p%wdtl%msalﬁ mﬁtﬁ%N atl.

AcallBRi. Q%W rifle@SS' 1%8%5 Q% 5!11!))”— &l p%seﬁthﬁve@ﬁgg 'p?ov"ﬂe tv@ﬁable domain

si ngl e-cel | st age, fihen{Tansmited to of fspring,
antigemeindinguéq@tnan dleﬁvedlﬁtm’ﬁrbmmh adtibotiev exocoakhdly athithéréc antibodies
body.. A germline miutation . is in contrast to a sgmatjc

of prgeBitiptsFeshhgTeR ndudeitibodigs haviag epme Bosdwpnasanfigen hinding
sequ%ﬁ’{%% (98 g g%?%{rs'} gﬁ!\il g@hgg g on@ o?n%% 8 h@ﬁce%lée %%H ﬁ%on human

1 on ar

antilsodyBé. £ C afl® Rairlmgloarsdqﬁﬁbé aﬁﬁdﬂd\lﬁdnh clang@tit ﬁﬁtﬁlﬁmﬁes of primary
nucl eoti de. [65] The term "nonocl onal anti body"
intergsfdgrdie nsiutetiedse compysiag aéﬂﬁmabd@g)alﬁbﬂamn@cﬂnﬂg@h’madlng sequence

on of stanti a hono eneou
of off %l{lbo% &P i ﬁfgﬁs&angﬁ‘{l?'lt’%rdﬁe&% ﬁ*perf? sTR [dhféglon sequence,
derv@é@l%rﬁtah&ﬁelaefn%bb&j}eﬂﬁésc&|sul§‘éi§s@pthfrﬁén@&ﬁ?ob@ﬂe@ oN@kd#E@hb¥in also
occurring nutations that may be present in m nor

inchatesboscsonbmacyarble dmdibediges-tandingsgpkyces pdefed iathose
descri%ec? gergfnro?%terelged from a different species, such as a non-human primate (e.g., Old

World Monkey, Ape, etc). Chimeric antibodies also include primatized and humanized

antibodies.
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against a single antigenic site. Furthernore, in
contrast to polyclonal antibody preparations that

w0 p@bresoxli f f erent anti bodi es directed agai nstPCT/US2008/083265
di fferent deterninants (epitopes), each nDnocIona

16717 ngulfitigsh S arb R Ray emprosSeR, Bty A yfafib in the
rec@aﬁ%h@w orEiH metmﬂblegmﬁioa aﬂié@@hﬁgﬁﬁldﬁoﬁsrhré hiatic {d®¥ther refine

be synt hesi zed uncontan1nated by ot her anti bodi es.
antlBldulg petfditharee. Fordmoledr de@ils, secs Joras et @, atwo 3l ISQM25$1986)

requiring_prod [ ant.i bod y art | a
RicchiHp! 4povax §§%‘13§?-33§ ol R st B Bact Bl 503596
the present invention may be prepared by the
(19 ﬁ?} ! ; ;
bri doma net hodol ogy first described by Kohler et
[68]al A “MNatanized aRbleidd9% ¢chBifbly considéray tdiee atearlaitibgdy that has one
reconmbi nant DNA net hods in bacterial, eukaryotic
or MYFR FFRMO @pldﬁp%}ﬁ@esd@qrq)@%@@éo 1te°r0én a SQ]lrg: thpiis nogghuman. These non-
) ke S
humﬁn §%1§}0 a%@ resfﬁng aggg)ﬁgﬁ ke(%%@%i t%lnalg b?ﬁ Irg Sre%lgwhsg%%ﬁzﬂ ape typically
takeh %hnarquag)ode S‘r@tﬁd‘tﬂ@ domﬁlnq{ﬂﬁlﬁﬁl@ﬂlcﬁlt is &ladl,tlohﬁtylﬁeﬁformed following
352: 624-628 (1991) and Marks et al., J . Bi ol ,
the mothod afi Warpr {io®tyorkietsr (Jencawpitle. Na[t@@] 32r1h%22n@?r§o(d9&@a Reichmann

B L Y R R

substifl@MbiBbrt Wyfa&v&ﬁab'[&%@lo‘ﬁg;@éﬁen%& f’éPfHeec%ﬂ@%hﬂﬁlg sequences of a
sequences in antibodies derived froma particul ar

humgp extitesly oA cdvetlioglyi sught bumapaed’i antibadicameichmabyricanabedios (U.S.
bcl whil e the remai nder, of the chain(s). is .
Pat. Nge e eab W RHCBUSHERTY s thed aedma%@bw&-(%éaﬁle domain has been
. speci es
Subsaﬁﬂ oﬁ%lcgge%ﬁgﬁg qﬁgréngtﬁ{rll)%%gfd‘n %HE%bCI ass, as
[69] vve Al “Iﬁmdnraagw 95 o artiboly ammimmg (ﬁﬂy sapeh@:s gr@smtlh] ey antibody
exhi bit the deS|red bi ol ogi cal act|V|ty (see U.S. Pat.
natupgdly ngodsieed B 7-hupen. Homievelons teddyerein, pugan anghqdiesapaicomprise
1 vent |
remd%%k or lggéiﬁ\ggt}on%%%éfo(g%ﬁg? %ﬁg‘cﬁf‘a}% ocI\E%ng hﬁﬁﬁg tgnﬂlljlge]ods/éﬁlcﬁfamg those
moddﬁfatlv@ﬁaﬁdr@maﬂmm@s@ dd3orlbcRisherée C wh@beragé tyyplo@hy ARIE € further
anti bodies of primary interest herein include
rdﬂ@ﬁﬁﬁbbﬁmégmﬁaVWﬁﬁﬂbﬁ@H@ﬁ more human anti gen blndlng
uences., cont ai ni,n

[70] eﬁ%%%t égt}l&%f 459G t?(hafa cowlsﬁ%%ﬂltg%{l %E)Ibdd]glg mgeD aé well L35 a Cr and

at leEd?h@zEvah%ﬁQdo%@taﬁte&Hﬁ@d'l&se Cul 1D A di @N3. 1R d¥BSthSt domains may be
anti bodies of primary interest herein include those

natiosepunénst agnstart domaing &¢. £.abimadvataicncarencgemshinhdémgns) or amino
..sequence of ti cl ass or ass and ano
acid SR it forcob ety ST i baRE b e FtO Rhsior

ﬁnwﬁg&§her anti body class or subclass Chineric
anti bodi es of interest herein also include those

[71] c o Aindtianti gl yMaagnadak’ ecahgprsiena aoitiog @i ab imatit agtilselyyupretesbly the
related to those described herein or derived froma

antiggnstiggdipg or %%@éleésglog € HhedBtagt angRohU FeAMBISS PhewRogy gragments
mch%edsa‘@%bd ﬁ%grﬁén@ dla%'angE T n%%&gﬂfbt%&%gs? ¢ ¥.§%at. No.

ncl ude pri na 1ze an umani ze

5 64El$r7t)hmpmr@ al.Chiofa Eéig 28710)D 005 2 $0628) 985N Se chifis bty
that are not found in the reci pient _antibody or in the

moleggipst anghinplsppeificsdedigy firmicd Alonpayibade fisgaents.o

[72]]c u 'ﬂlg Ie)flrase fﬁmctlonal fragment or analog” of an antibody is a compound having

qualitative biological activity in common with a full-length antibody. For example, a

18



anti body performance. For further details, see Jones

et al, Nature 321 :522-525 (1986); Ri echmann et al,
WON21090e488382: 323- 329 (1988); and Presta, Curr. EpI/US2008/083265

Struct. Biol. 2:593- 596 (1992) [68] A "humani zed

tibhody" | d.to b

fancfibd1 A el S ARRE “Gah baF T8 PR it o R Hi g n TeF

1mmhﬁ&g19&uﬁleiq sbét #rahndr’s@y @o ﬁ@u&ﬁ r biRtantislPRAuOUKR Ability of such
hese nonhuman anmi no acid residues are often referre

mold:oml%\ﬁ;om |hmamgtt1’ie a"t&lsuydm bmd tedhedhigla aﬁ'muty pecatdryFd.Bken
froman i nport .abl e _domai n, nlzatlon i S
1731, ¢ Bapai S’rg&f‘tﬂ}l qfé‘m@? rf)%lllqeéwv%d & A oI gfiagmEnts,

>O t re
calle?i g"gg EI C f’?gﬁ‘éqgs?&% Gr” Fﬂaftra lt' es%%‘n%%%ﬂ?gtg?é[?e ability to
crysMﬁ[jEQeg(Elly' €he BAb fragoadme nﬁleslstQBBanléiMe L5B6in(al@8yith theyariable

substltutlngﬁlnport hypervari abl e rgglon sequences for
regierhéoradip e dsah ahaiy (Yek teth e dirgfoonstprfifgmaing %@dvavy chain (Ci 1).

Eaclﬂo‘ﬁ%oo{)%%ﬂ Ys( 188%?\;}&11{9 W%Es%%gtég 29@%%0&{\}\% ég a1ee if llﬂa!s qlesﬂgcfe antigen-

bindsighsfcaPdpsal trdattheaSfhhamtidylyidlaci singlag-gy a?(aba)p Fregment that
domai n has been substituted by the correspondi ng

rougéléqwmnoads dvivee diowlfide hahedsliﬁétﬁrmenfsslgi]vmg dimlmtmntlgen binding

contal n

act o 3t e PR of Py hia APafir FRF Stbebat SIS R e frogments

by hEPWE Y&ditioR f&ie 8&idies &l te cﬂ‘BHﬁnteﬁﬁfﬂug’@F‘ﬂl‘%sCMn%ﬂﬁfchﬁiﬁlg one
residues or nodifications not” found in a naturally

or meoreysteimy froamte aanb(pd:yddyge iegminubabi$H iy dlsedesignation herein for Fab'
i fications nd v ant sequences. descri bed, herei
in v %}ﬁ?lwﬁw @&P%% ot oGy by At ! Bmarie):
aniifly PR RRIARAGE: proliltod it eh EFIK. FAEhERR M b Hfec
cystaﬂeis ‘t&twée&ﬂhémh@&my clodnaical ooopllﬂt@mﬂf antdroaly fegnChtshyre &b Rnown.
The constant domaj ns nay. be native_sequence

741 co rTél? aﬁ‘f” ireregrih somarises theensemyriatipal Rastems dotoshaipg held
togeﬁ; rcl?s ffzi e%.?fe?t ngﬁ%%g@tlﬁ&{lésaﬂg d&%ﬁﬁﬁgﬁ by sequences in

as one or nor

the Iﬁtfrfegfo‘)hoﬁzhﬂ‘ch m@gld)ﬁ)ﬂsalso[tﬁébaré\‘fbcogrﬁkéd)&dm fercalgﬂﬁr(FcR) found on certain
conprises a portion of an intact antibody, preferably
types pecalst i gen blndlng or vari abl e region of the intact

[75] Fnt Fbod¥léebmjtlgm 0d¥ Eg%rﬁgﬂ){]%at ﬁgtgﬁlgé%ggl%&]t? ?fg[%gren-récognition

and 29MdiRE SikE Th rﬂéngcoﬂ:> ks ofNMAdimer 8fdnchedvy-4aRaha hgﬁt &Hain
Prot ei n Eng. 10): 1057-1062 [1995]); SIngIe chai n

Varlaim rdgcmilydomﬂnemjﬂlgﬁ noap@ valght dsspedidni Eroamthcloldiresof these two

ornmed from antiba agnent hr as :
domaS R RA: 1B PEGRGATC SOPSEIS Joorbreebh T b dilschgin) that
gl
cont‘ggﬁr#égl?]@%nﬁ@\ébﬂgre?% ef%lg'%ﬂﬁi‘égrrl] ?%n%%%}%inﬁ?g?§g§% n%eh%lﬁ(ﬁng specificity
to thafautibddyo Halwet eragvonnt siggle amddbdgdw@haiadorar i oﬂagEEVamtnplmsdlg only

is one that can bind to an I%E nmunogl obul i n in suc
threg, CRR§ agcide fog enpptigend hahthe gpt %nmemm%ﬂ qngl binghipdiger. r?éthough at

ol PN T "5

[76]  “Single-chain Fv” also abbreviated as “sFv” or “scFv” are antibody fragments that
comprise the Vi and Vi, antibody domains connected into a single polypeptide chain.
Preferably, the sFv polypeptide further comprises a polypeptide linker between the Vi and

V1, domains that enables the sFv to form the desired structure for antigen binding. For a
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[ 73] Papain digestion of antibodi es produces two
i dentical antigen-binding fragnents, called "Fab"

WO eagiesds, and a residual "Fc" fragment, a deBCISI008083265
reflecting the abi lity to crystallize readily. The Fab

revigh PP s R st PhafbasiSint sl Afididy, k8 13,

Rosé&i;){bl% oS bAndds d Sﬁ%gér-@ferl‘ag eNOe Yk, Ppardy-§ B 1Dh4); BReRbacck

ragment i s nonoval ent W th respect to anti gen
199%iimfdi.ng, i.e., it has a single antigenbinding site.

PR R SRR R S iRt S8
fragtglhlt%tlg é;eee% eclegﬁllg g‘Qrag?aﬁBhﬁ (4 @ﬁ%ft finka@y Ite{[ﬁgufji “f@%{sg{ug?) between the Vi

trvity and is st capa
and ¥ dssalnskecnatintargaan bhabot ihtragheEnpsairidi fof tie V doifmina s
fragnents by having additi onal few reS| dues at the
achigypdptsgylting fhi hiyales @%@I@H 4 fepgmenhha g (i HYigeprdIngking sites.

Blspgg%% d?%ghl%k grees‘r}efterrg er e i %)I“QIO d ngf nsq:% %}]e%%qm Exﬂﬁch e Vy and

Vi doyfiii 0Tehd © Ao &iks o ﬂr&%ntﬁ‘&ﬂ(ﬁffaf&lt ﬁ&?ﬁépl“ﬂﬁe RAhs. Diabodies are
free thiol group. F(ab')2 antibody fragnments

descabt@mm fulywarfer praothle &d 404,094 WO 88/ 14kt ; ahd Slphhnges ef al., Proc.
that t.eln etween them O her chem cal

Naﬂcéﬁ @%‘ gg%‘ﬁ%giéggﬁfg%ﬁents are al so known. [74]

[7s]Th%s uE@d hérela m:mub%e ak SBEerhdlBcLas G%M Fsrtmeﬁaip by (i.e., enters)

portions of both ains held together by disulfides
the cEHeipef berduttgtofanmotlg@rml omasmalibodeleée. ar e cabsuefans peldptlylde or

sequ ceS| theF e which r |salsot
recepfof $F%%@}H Y?Vé@ apeirse leﬁle%qalrt .4@5 ﬁiﬁ‘ﬁmé’é‘ist Tpan or
chin YRR it é%%%?i%%@’ﬁ%aw§ Bl ST B

interalldzaﬂbn tvding issdoneemplited. "lﬂfeagll’r&ret ofamnbody motbsfcu&s Ci:htat’ﬁahzed will
of. one heavy- and one |ight-chain variabl e regio

¢ syfdisisnhos aﬁieﬂwg%to ki greell 9§ a}hélﬂt it gy £ePsHR! y%ﬁf@@ﬁé cell.

Dep %45‘8%5“? A S S T

uptak®Bf & Blb?l%%nﬁli@iy&ﬁblemlamtd thealldyIastitient @il g@naﬂgbtrt;ﬂmg which
and confer antigen binding specificity to the
the a@ﬁbp@o@yds ﬁ@v\ewémple,@@@wnaognﬁ gtleéngbéy patshieinddiag ﬁuC(hothat

imerftaghB gEinC Mab TR Dis P ol b P By PR BRG T el o kit he

infe@8d t@en, al though at a Iovver affi n|ty than the entire
bi ndi ng sit‘e. [76] "Singl e-chai‘n Fv" al so abbrevi at ed
[79]as Assked hayein; st#tibody & sant fobodymuagspenitis, t wpcific for” or to

. C i se the VH and. VL anti bod ins.connected into
oG LRIy PEAR G gakst i e h e Qo BTGy v FHBE GREcn, proferably
w1thpa‘1’i| a)fﬁﬁﬁf LRtahU K th I%thpfhhﬁ %ﬁe@ﬁpﬂ MRBEPFA4AG-1l b Eteltr than or

bet weer the VH and L donmi ns at enabl es the
equaﬂm abdub &0k, pedtes thanadrieyealftonbantlDdh ! ireedénttian (ﬁoerqual to about

7 FV' ew of sFv, see Pl Ué:kthun i n The Pharnacol ogy
10 %n&élg%fﬁ%qf thenqriseplde 1034 . Affinity gbae ﬁ'btihoéyafﬁfdltsl\ﬂ?@%te antigen is

also gor i gg ){P?% a}éea;’éri% Cla't\i’?@/s}(?%’t Kgpan %lﬁ é:gﬁlb%aﬂents HuM2e

antifoelly @pecificul§Thds taM2DiBehbihdsagitien Ks, diNep &[aﬁd)r RYual to 104 M, less
constructing sFv
than or equal to about 10 M, less than or equal to about 1076 M, less than or equal to 107 M,

or less than or equal to 108 M. Affinities of antibodies can be readily determined using
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fragnents (see precedi ng paragraph) with short |inkers
(about 5-10 residues) between the VH and VL donai ns

w@omb/064863 i nter-chain but not intra-chain pai PCHYSwWH8/083265
the V dOﬂHI ns i s achieved, resulting in a bival ent

comigh BT Ushuigu UL I T .

Sci. Ug’,fq(ﬁsfggoqq%@fv fragments in which the VH and VL
domai ns of the two anti bodies are present on different

[80] poBynubng pwwecrtieaphizn aribabpti @sigane cdéswrtished thwewd ray goperally
in, for

be dp‘[a{rm'nﬁ% élilci( %stsngsgﬁd uq%llp%gl%}{g(?q%tecﬁgggl%ﬁé@% }n(scb@g, %r example,
] { y
Lt T
ﬂuo&ﬂcﬁeﬁbs-}lcti\l’a&d%ll|sotlm(gl’(FhOSQll ng to an antigen on a
manmal i an _cel |, {e. a cell surface polype t|de

[81], e@élpqnélby y hayang %t@phg}cpkcphq@acmsp@ offy2 dgsigna ag‘@lggdérels one that
posse&%‘é grge ora}ﬂ&leg)?qtye glgﬁgﬁgmh%racp&gggs cﬁ&hgttynﬂﬁécgrcwhlch distinguish it

conj uga or cer

front ditﬁélaeﬂﬁubdilés apg dxemblepScertiafit &ﬁmhmaraﬁ Ja@intiPod4l Wah b Biological
contenpl ated. The nunber of anti body mol ecul es

charpeierastivalf jazlesi gndted asbody il bingthe @am@dempata@thabbwnm byghe

cesiiig Sppdemlty S e Rt ES REFu e ad eSSy antiboay.

[82]2NtrhBaGHh ‘GARICHZIRE ntibdlySi0 TEed mﬁ@ms&est {dhse, taaa MepudRf aR
single anti body nolecul’e into the cell is sufficient

antityooly khdtIpattiadly toa figbt bleeds| 1nhd>1Wnrcrt¢utraiezeaafoucti@giyal faictidigy. of an
tain tox

. F h | tent . | )
epitgRe PO TRHEIPr e Fser Ty dTfsm VErhs BOn B Pt hg apfaconis

antl‘tLJElFtistrﬁ’ﬁ) nﬁ%@%?%ﬁtﬁ@&é@pc{l%pﬁ% bﬁ%g%’spﬁéflgéﬁ ﬂ)(ﬁinﬁ@)ty d@ndidate

antagntm;tkmdbodﬁwfthiﬂré dandidete’ anmgummebody arg], measﬂpﬁgaﬁemctable
for™ or to "specifically bind' an antlgen if it reac
change 1%0%@@@@@611@10@@%1@10“%@%n@rmaﬂamog@ﬁe wléfl@rp@bwpﬂde or cell.

Wi L t. o} »
5 S S, B0 L
antibdd§ 1M)ﬂe thatifd t8rantl R&sN1tO ﬁ%@fabl@gr@%hh%%ﬁnfected cells

greater than or equal to about 107 M 1, ]%r eat er
expressing wrcapghlapf exprasoing amM2e epfopr hpend f armnt ey Jaefprred growth

1nhll%%9o&}l %gtsbocdo athlgléam | gﬁ? r}%%teéﬁegls S{%Tgalin?%P o /e prefdera%?y from
abof? @Qﬁﬂo%ﬂﬁt%owl—é%%v&ﬂﬁlbw}éfem Iyl G@dtérthdl 505 (4. % 5@% about

if it binds with a KD of |ess than or equal to 1
50%d tesbouth@AYOras eqmaaltred to thbappropoats cmtr¢1e‘ehs comtacvi typica byuading
. . to ahput 10 6 ess 7. M or
infegf B OB AR Db 157 B CAP ANl B Gt Bt bdn St hERRasured
o spESALAY AL ERIGS | REApYRR B0k o SRR ol
cultide, ¥vhohe k. gr&eth inhibAidnlis A60Orngih&d 9)1). daﬁlﬁﬁ)ﬂter&xpohuntgof the infected
propertjies of an antibody tqQ antigens, cells or

Ce”Sttpé%@glbp%r@waﬁg%%?famfeyt@éée iefiA hicPalsgprmined in various
wayé‘ﬁr?o%f {%dthé* SN Q‘hl? %b%g %%thg thi g‘f&j{o@g g'f‘vzlzg’]ﬁ‘laﬁqhﬂgtgatfoﬁrof the

I Nmuno

antibodgAn @bd’ﬂt S tpateis abbiityl 00!k g BBl @Eight results in reduction the percent of
~ _fluorescence-activated cell sorting (FACS).
infected cells or total number of infected cells within about 5 days to 3 months from the first

administration of the antibody, preferably within about 5 to 30 days.
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[81] An anti body having a "biological characteristic”

of a designated antibody is one that possesses one or
worene/006803 he bi ol ogi cal characteristics of thaPCT/US2008/083265

anti body which distinguish it from other antibodies.

8415 iy P sEhal fuf St Brdhefi SSp bty Rt oo gl death as

deteﬂ‘hﬂnled Bl BehditieorSARBKIR R, tﬁ%@ﬁleﬁtﬁtl&héf DRQURE] %ﬂkla e, dilation of
desi gnated anti body and/ 6r have a conmon eff or

enddplesotic cicalsnt, hell ﬂegnngmtam@rd apdpr fooohyitiorf ﬁmleﬂihﬁme gegivles (called

apolg%gct l?aq%gfpsblzgégfe 3@ o%%% Ibsss/ant%sﬁ te&aﬁet h\zilr%r}l%ggeet (%ﬂsfagengvallable for
a

evalg%tﬂlgktﬁee céll{ﬂlzdgg%tﬁs F%Egﬁ%ﬁﬁéﬂl %}?E‘@){gﬁl ﬁé)tchglgl:pfe bh@sﬁhéﬁ’dyti Yerine

(PS)spesiotatiml day bbinfedsurcdv/by boetsif bihdindeDNA fragrgeramticaganibstevaluated
anti bodi es may conprise contacting a. polypeptide or

throggl IPNé%pl@éqiefrm@am/nmﬁa oynagn capdfingaios aeteayih POYA fragmentation
can B@‘Q&'f*a%gé/d W eing %1 gﬁ ‘ﬂ%cjcgﬁf aﬁoﬁﬂ}eﬂg qﬂ%f%%ab%p ttfléjﬁﬁ%oay fhat induces

measur i ng oné “or
apopbddd RPin6 fﬂiat %Shlté/intdbﬁﬁt ney 5Uif0|1d/ pasE@Bly 3db©dt :Wcotﬂ'() fol® and most
pol ypeptide or cell. [83] An ant| body that inhibits
prefmhblygtb@wlh) tofSOifplideinductianetfiasncian bidingrrslatitic fontmtisiatedrogh in an
ant |s onethat binds to and results in
ann fglﬁﬁlgél rovvt h inhibition of infected cells
1851 ex Wn@i%&l}n@affércto@ FRARBbLES %f&mgmlag)gwal M%i%lt%@ laftAB@able to the Fc
ound by an anti body. Preferred growh inhibitory
reguan@u oo esjuemdel Byl regign oweinef acich§egotred V@Ehﬂl@ chygign peft amrantibody,

and E% ol 1F2Pot|€€ aﬁr o er abl %g‘%]raeggy%‘}tfbpgo}éﬁ 8‘6% tECth%z”F‘j‘(‘)‘fﬁ Clq
blnd é:n‘i’en"fl Q%ﬁdérgqgaot&ﬁcﬁp 'W%c%gtotr ) r{di}?gé gtlltrl]%ody -dependent

proprl te cont control ty ical
cell-nrilacddad ta@etic By (ADCO) gaiagocwadid) dbtve renilathadyf cbiéisundace receptors
tested. Gowth inhibition can be neasured at an
(e.2.aBtoel sepepiosh aad Brostliastivédionabout 0.1 to 30 my/m or
aba e, D@@"
[86]gr o&%@qdﬁﬁf% {j(li)ecl)lﬁgﬁgls gh a[kdn‘?t &l‘l]lt}llg&dé% s af eférjé]?oaform of

cyto®xRasUh evhadh dcbRtddTeettdtcCry tedeptorsi(RERH rptdsbﬁdm cetaidvdyfotoxic
inhibition of infected cells in vivo can be determ ned

cell (a. swa¥aterabKlkey ENKnecits, nthOﬂ?bﬂ%latld MPROPAREIS el these cytotoxic
effe%{)]r? %’e\@lg &%I/nglfi %!g%cg%%lalll_}(q%? ﬁ]&tlgeg bg%%nﬁg } 2L at ?rgcbgt{?g%({]}lenﬂy kill the
targw%bg Rith b tifs. I The a8 HBiésORArh P ﬁle&eﬁ&@ﬂ& c8tfs aﬂafa%ﬁe%lqlred for such
cells or ‘total nunber of infected cells within about 5
killigia yihe tpoinBiryroeitster fcdiptinh A XGC,¥K adlts, nkyessdiayBHI ofilyt Wwhereas

anti body, prefera i L hi t 5 to 30 days.[84
mongytreys R Fraibed EEINoBH exies B Tt cels i
sum#; H%&H“I%@lecﬂ)ﬁ %%34@21 o@%a@?‘t‘cﬁ L K%t bA{le' R, Nehrinol 9:457-92
annexi n V, rag htation of DNA, cell shrinkage,
(199d) ITai dssess AfDEQ ddp)xh’@saﬁ acmnletule of mmareﬂ,edﬂ infvitagy ABX@t @t dsewn,such as
or fornmati rane vesicles

[led
that afﬁsﬁb%f% jncU 1§oaate1§)> ° ﬁ%?@r abYyP- PhieNoep |8§1 33%1131%#?@&#%%(1-
Use@g erﬁté{ad'e'llgﬁ sI&d Qs%%fsl lﬁ%@éﬂ& d%l%plll 81008 oql\éﬂ'{x_%?irlc@ﬂs Eﬁfﬁ\/IC) and

ar events ass optosi s

Natig ¥l £NRNasRhatéeytivese ok a@dl(la&)uyt Am@(‘r a&B/ity @f tifafoReule of
measur ed by annexi n binding; DNA fragnmentation can be
mteréstan%abee%fswwbwghvomg lim @ @einah grodghwich ae fheadiselnsasiaGlynes ef

ol B9 RRTESRY RO R ase i n hypodi pi of o cell's.

Preferably, the antibody that induces
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apoptosis is one that results in about 2 to 50 fold,
preferably about 5 to 50 fold, and nost preferably

w@b@manesdst o 50 fol d, induction of annexin bi nPCTYS2008/083265
relative to untreated cell in an annexin b|nd|ng

ass 0 ffector f t.i
[871¢ ho TGSF‘I?}P‘L di'c EFQ g%[ﬁc{}‘g?ﬁ ae%ec%ﬁt?frtﬁﬁﬁ% t8 “9% ‘E ’F?&“’I*—“ (of an antibody.
In cdrRéh SAbEAmBAL] HE FERGUL ARS8 ﬁe%% ABmEH Far] M@re@%rd a preferred FcR
sequence vari ant Fc region) o an anti body, and vary
is ongithdt s aadngmtlbodys(catgylpma Eraniqyl) esd ofcluans rdoemtyrs of the FeyRI,

f t | .ud di d nmpl t
Fcy@iﬁg@,g’g&%{ ﬁ%}{% ag%gcl:n?l;dllfllggllplé%}ﬁ;?aé?s @Qﬁ&?ﬁ]@n\(}e‘iy sphecrég I}orms of
thes%ﬂatac g@g{%’ gg?fgﬁ Q%%g}wors‘r:@gt at : Kﬁ‘iﬁ arf 1( rlt“]su acéébt&WFcyRHB (an
“inhité@epteoegor’®.vhich Bl%@[ﬂnletremﬁm @dflhi se(ﬁl’edccB thaldiffer primarily in the

activation. &86] " Ant i body- dependent cel | - nedi at ed
cytoplasicaionsains theigpf. Aetivetme igeentar RyRH A ganfaipsy an immunoreceptor

tyroﬁxé 8!1 é'a&!n%a%l ESQ[}O\M} r(glts}%eﬁlﬁg i %grélgsn? @ lﬂg‘% {n hﬁﬁbltlng receptor

ors aln C OoXl1 C

Fcy}(lﬂiB gomtaﬁiatau ﬁrahluk{bﬂeb@ftox(tb&@suﬁejak@d mﬁﬁmcﬁp@bﬂlf @TIMNE its
macr ophages) enabl e these cytotoxic effector cells to

cwoplaml@bémlm i(eeriteyiewdManm RasrogdmngeRey. dgmuapld6:2681234 (1997)).

FeRERE BHAP MRt ki ah P iy, Bftoupgtd L5 5¥A PPN ) Wt er at.

Imnﬁﬁal%bﬂh'éés jo5. 3&%@@946' éﬂdl J&Haam?aprﬁ TR mlﬁﬁM&i fl% :330-41 (1995).
medi at i ng ADCC, s, express FcgRI Il onl

OthaMFeReasclud:mg ¢hydse $0 bcx pieetsﬁed:mgj,ﬁ%t futiFegiRe Ienampalf?sﬁgmyl the term “FcR”
FCR. ex SIO emat opoi eti C s summrl [

hereip it Qagudas 35S BFORE BEHORTAR feh InfiigonsAl G forfhe

tranéf%{}ﬁ%teﬁa?l%z}'s @ tl{e]fgt%g'gGu & A3595 B D@iaﬁﬁ 54 (i_l anﬂ Kim et

nmol ecu I Nt er est n VltrO Al ssay,
al., lmmmudesamzbemq%))u S. Pat. No. 5,500, 362 or U S Pat
337 performed. Useful effector cells
[881f or H§@é‘ﬁ eﬁfgcstas/%elﬁy éﬂedﬁé(%étﬁﬁ thiabexnress|one Ot meRORTRY arperform

SRR 00, L B0 ey A oo

funciioh EEah | &fofihniran eaikoews thet @s&a@saadccnn@lu&@PBM(g NK célls,

a ani mal nodel such as that disclosed in Oynes et al,
monpw*s @msmxuglj C@@%@B@“‘FQ@QE} WEtBﬂBM@S: andsKpsielp beigg preferred. The
cR:, des rece tor bi nds e Fc region

oftecipF s SRS sauy e HoBE PR MBS e Pdh For | < a

[89] Nat-CYRPRARAEAGR IR ProfxRityMok eOPEr reRrdtb BAEIERGf EedRaet cell in
is one that binds an I gG antibody (a ganma reéceptor)

the aastntnel cmrqzlem@tte@tt@ra@oofof theeldssigitl conij‘a(tfgﬁdnlt patawdy is initiated by
FcgRl | cl asses, | uding allelic variants.an

the Gifdlag AUV ETyORRORaBAT s st L‘BttB o3 Gasseipf the
roRGARL AL NELUAE LG i AmaChilivaH. TBd Embnt

PP aﬁgl FcgRI | aSBﬂ% l%{ﬂbl ti r%g@iéggept ég ), V\A’Sll cﬁﬁﬁg@em "

actnsinnnlaa@DQmsm, agi, ds deqgtibett @GdAaio-Nardtderes pf.j duninluyiol. Methods
t he Cg}ét opl asm ¢ domai ns thereof. Activating receptor

202:¢63 RIP- et bsi n8EFOHRSY - nunor ecept or  t yr osi ne- based
ac R + o)

9017 iR g TRk & I Hnf Red bR DRAEBL BB B ot o

Orthojly8VifidadRSEE diitubst Irﬁ‘ﬁleﬁilivllﬁls Al ihéMlies dnly bse species: influenza A
cytoplasm c _domain (see review M in Daeron, Annu.

viruRefich|cawigripfluenes irpysdsp Bympnsg pigp) and horses. Strains of all subtypes of

influenza A virus have been isolated from wild birds, although disease is uncommon. Some
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FcRs are reviewed in Ravetch and Kinet, Annu. Rev.
| mmunol 9:457-92 (1991); Capel et al, I|nmunonethods
W@ 2@5/0340% 1994) ; and de Haas et al, J . Lab. QPGCHUSIBE083265
126:330-41 (1995). OQrher FcRs, including those to be
ied in.the future, .are ssed
isoldeim st A Vi8S SBe R P TBL T By apd. el n
humb&ceptor, FcRn, which is responsible for the transfer
of maternal 1gGs to the fetus (Guyer et al, J .
[91]I nﬁu‘ﬁndtmmill’foﬁﬁﬁ*posbg B6)reatimg rkinfaceibn,atfersito.any manmodl, including

199 ) n effector cells" are
humpgsy 8@9 teandifgm %ﬂﬁtﬂ& G- 690%?@@?8%@%8“‘6’&%’8&%0“&
f e r at
cattf, HoREh Bhep B, R, LT S er I (b PRl R n
[92] Ex dMplagsg’ Odr ‘fgamient’ earkatytiesort” rafiersnie dioet tﬁevﬁm(ﬁci treatmighe and
PBMC, NK cells, nonocytes, cytotoxic. T cells and

pronh@l%%wrpg@ntwvmn@m velisae Nk ecRbli§c4 ieinrgyepF @ dow dawn (lessen)
the tltg%tea aﬁt%io iC 8%%(1 t?onbrﬁq%ug)?de[r 5’@%\0% %gngerd%ﬂr%%tﬂ%tgt Ml%glde those

alreaﬁi)ytvmlﬁﬁhb Qilt§oyder as welCthosepens té I@adehﬁe Hiy&idsr @Ifthasetlﬁ M@Rkn the
cell in the presence of conplenent. Activation of the

disoydenssdp ba mrqy@mﬂe&@m oA hwaymilgs tmcgssﬁﬂ]gd tt@yted’h or an infection if,
e Co

f t
aftersr)e}getlgﬁg (a%ﬁﬁpetugc gﬁ]tso & g'mé)tsanf g?dyt ar?gorgiaﬁ,% G ¢ rTgods of the present
inveANGIE iRsSsatichhdbwa b8 s P ard Port H&islirabRABEI RioA M bPARencEdf one or

assess conpl ement activation, a CDC assay, e.g., as
moreleSthe iftldadving: I@lzczlan@n garrtumhar ef 1n£dcted]cells bnshsaode. of the infected

Met hods 202: 163 erforme 0l.. The
celly Brdyguon e sart At kbl el Sensiavieiaiaer 1k i s gtent, one
o T U s A el Ul Rortidity and
mortlityi, abinhroedmeanis gualing blilefezssuen T kbisve fuametsss fpi GSessing
and horses. Strains of all subtypes of influenza A
succgssfiyl Rt Bad HprevFagns i tlte&#ie@ﬁq e Fraddy megsurp)e §i routine
Sonei sol ates of influenza A virus
procga&gégﬁg%\}%rtgggﬁggggg both in domestic poultry and,
[93]r am@k Yermi ‘fhdruypekisally] Sldctife amBaarakcfedk @6 ap i pOSTF aﬁfantlbody ora
treating n infection, refers to any manmmal, i ncluding
drugraffegtise fod diealsta diseaprior disarderin mebbjcctarananopal. Sppopreecding

I} »such as dogs, cats, cattle, horses,
deﬁ'gﬁgléﬁp tfﬁabgg goats, rabbits, etc. Preferably, t he

[94] m5“"’0'ﬁtfonio9 aﬁﬁfﬁﬁﬁ‘trat{og%]:fers-rtb%@Fﬂnﬁ&rat@h of tKCRAREin a@bntinuous mode
alleviation" refers to both therapeutic treat ment and

as opprosphipl @ctcuts roedg sevetotradintaem theast;alemrapmmc @lfﬁactt(h@wlty) for an

t.o xevent or, s essen
extet%dg@t@ EPﬁgl Igisraitiegh oqde‘frlat%trm%é g&?ta@.n ﬂ*th’éél@t fopsecutively
doné‘%ﬁgo&fmt%frﬁﬁtdﬁeﬂﬁt rlamet g@gct&mﬁt@t,r eady with the

di sorder as wel prone to have the disorder
[95]or AdnasBtrationihio nmrhhmadmnswrtﬂ’éoné ar moretfmthnteh@rmpeeldc agents includes
subject or mammal is successfully "treated"” for an

Siml}“i@rfl%ts|(%mlct11ffen%ﬁlt(b?0ﬁs%¢dlé‘fv9 aﬁi@masttaﬁetl et 9€eanpunt of
[96]: an “éQlIAePSQ%A ﬁecdcﬂ)errgh nrgclﬁ hlaﬁn hpgaq]gba]%éepténg? PIAEK néxc1plents, or

i nvention, ent S serv
stabiieas WA tateendn@cdu@td tae c@lﬂo@tﬁta@hﬁtﬁﬁ@iﬁg eipdge@ttﬁfeto at the dosages and
concentrations employed. Often the physiologically acceptable carrier is an aqueous pH
buffered solution. Examples of physiologically acceptable carriers include buffers such as

phosphate, citrate, and other organic acids; antioxidants including ascorbic acid; low

24



nore of the follow ng: reduction in the nunber of
infected cells or absence of the infected cells;

WO edaos4soh i n the percent of total cells that BCBEUS2008/083265
infected; and/or relief to sone extent, one or nore of

S ns Ci the s CIfI c. infection
md?%‘?ﬁ; 8%6% tg %é‘ﬁﬁjg V&“S%B H‘E’rypeBﬁ - PREFBY e efh?s ?eﬁ"‘m albumin,
gelafBb@riifhu@bglobhienst ﬁ;%dfs ilid P@ya{apsvsswﬂ_@g BEBLRY ByhBlidone; amino
assessi ng success ul treatmént and |nprovenent in the
ac1dsi bhais glwne, ghawahmhy, aypasginabirgning or dysitien moposmeldmrdes
n1I|a term

I an.. 9 The
disao @?%Sp fbal 4065@/3 il S0 BrBRe Y dioditaing
agengéK sith a@RDTHO %ﬁ%ﬁ C?lc%hgfsl'égcﬁeg Iﬁ&ﬁﬂl%? r01t &rbliicfle?atlt foﬁmng counterions

I Sease or disorder in a subject
suchprssogidnn gndlef neidniosurddctanty @ahiand WEIEIQZP] pol@thpllan@ glycol (PEG),
adm nistration refers to adnmi nistration of the
ande@ﬁﬁ@QfS1% a conti nuous nDde as opposed to an acute
it t.h LAG -ef:
[97]T0 (ad esri% %Ot(t)c%lggéegt( ?Agn% ﬁeljeﬂl 1%13:?4 to ats%'bé‘tgﬁéé thé ififibESbr

prevehtd &lﬁffﬁlh&tlcﬁlrﬁf ceﬂﬁm%ﬁaﬁﬁld@ﬁruc&oh beaIFEMhe ieﬁﬂtls ingenlded to
consecutjvely done w thout ipnterruption, but q§r i,s
Ba

includgahdiaqtive seiience (e.£.98Y Adim. hi stY atReon. Re', 8 i Brj and

furth h t t de
radl%a\cﬁu? {sgﬁgg%%f ]E@ ofe‘lll: &i’lqrﬂéeﬁ%e ﬁgé%gig glc ‘é@&i %xgte a%%a%wm vinca
alkaﬁﬁﬁﬁ' (Qin%hﬁtﬁ{e' Qﬁblagtlr?é" ¥topb§lgs), d(ﬂ)&)@l]lblc&aﬁl%lpﬁﬁlﬁn dAftoM$&d C,

herein include pharmaceutically acceptable carriers,
chlosughiugil edetugprubrcir tnadzthbn inereldtingtageanrts, enayrmesxdanc ftatgmdne; thereof such

a5 TG AT n e BRS Gl DB eFt By vHEplig e egé’%a?%r

t ally
i S v i
and/bﬂ@drmds tb@récf)ﬁa asd the ohariess maﬁmmrantlmntcﬁ&tgents aindlosedbelow. Other

organi ¢ acids; .antioxidants including ascorbic acid;
CYmFﬁ%WﬁF@@dﬁ%ﬂaﬁﬁbiﬁﬁe?Wess t han about 10 resi dues)

[98]p°%¥fﬁ?u8$r\{glg hlgi))p[{) gﬂﬁ wdkﬁe&{‘iﬁ cfﬁeréﬁr f&nsgﬁos %ug(ghlaédrﬂposition

whidhOhp6ite gtoth bOh SO REheBvIMY &Cin dzsvos Egﬂnplss gf yroifeinhibitory
gl utam ne, asparagi ne, arginine or |ysine;
agentpinekide @g\g);ts ‘@@‘gbloa{ %]C@q@(prgg@sm% queht %Eﬁgents that induce G1 arrest

hydr at
and SFBPRr TG & MR et R P EP SR BB B oA e
vinoP@BiRk bR viablaS@kd)] th@dnes, SAl o oM eke AP HIMI IOk OIS h 84 @8k Rebicin,
sodi um and/or nonionic surfactants such as TWEEN(tm

epirgotipeddumpbeiveincyapobid¢.REGD] coama P TURSNIZCS(Sttht arfed AF 1 ke spill
t.erm "cyt ot oxi ent herein refers t )
overg Rioat BFLE SRat or RRTBTE O DA Ryt @epiety Lieigsgh prednisone.
daca‘f@c{z %Egl{lefet&?rﬂﬁ@ %15?@1%1“ ﬁﬁ@@h’o&@xa@é SCﬁllldréuraa— ﬁ‘ @nk %Faf"t' Purther
I nt end to i nclude radi oactive isotopes (e.qg.
informdtibdTan bd IdAmd,in YA MARedidG BasRat @ncerSkrﬂ:ﬁfBelsohBI aﬁﬂlZsrael eds.,

P32 and radi oactive isaqtopes of Lu), chenotherapeutic
Chapige hiegtided)” Celhpraoicreition ona%&qnafmae@ ANtinePRlaaica kgt divgfurakami

t.ne St
et ali(gvgﬁ g%ufhde& Pp‘fa{d%ga!h?a éb@@h?s‘g E@fji&dﬁ ng %gféédsb géllﬁaxoel and
docemi;d&grar$ mﬁtﬁfaﬁc&ﬁr AhigR Bottodived fienrziesswand. Doag@N{BAXOTERE™,
t her eof suc
Rhone-Poulenc Rorer), derived from the European yew, is a semisynthetic analogue of

paclitaxel (TAXOL®, Bristol-Myers Squibb). Paclitaxel and docetaxel promote the assembly
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as nucleolytic enzynes, antibiotics, and toxins such
as small nolecule toxins or enzymatically active

wo eoopnessed bacterial, fungal, plant or ani nal PCT/YE2008/083265
including fragments and/ or variants t her eof , and t he

t |
of miplyRHee Pl L Sler S AR BT oo,
depdl%]:rlﬁtloﬁ MR rdsDi 91' th@inhiREsNbf mbERini&dd, her ei n

refers to a conpound or conposition which inhibits
[99]gr Glaetel’bds wed bbiein refarhitera dateoratile corppotind ovicvmpoditianthheis

.of wt h i nhi ents i nclude agents that
conjpgtyd @W%! f&@?@@%footﬁg BRI 8 25 [RBRISTal A laF?alaih 2%1“%0‘13’ The
e
labeftl B4 48RO BY 8GR L PRMioI D GRAE oA TURSRE A the case
of araertkywianb ll#st, intes) qataﬂ@ea:lhemlcahﬂd:ritmmf&@&bﬂﬁﬁ@cdﬂlpound or

i nhibitors such as doxor ubi ci n, epirubicin,
compeyifdl Bt i idatecigblsposi de, and bl eomyci n. Those agents

[100# h%e rﬁle%glt%q%é%ﬁ%{é ‘?1? h%éd HY&h réf?lts Qos ucﬁltﬂ?&l%tp% nsé)%?‘{;de comprising

or éxa agen
a po%@ﬁtﬁﬂesmﬁbﬁ‘l, to dafﬁaaglhﬁypdpﬁde mms kdgrﬁﬂipsmla@hascdna@émﬁemues to
trexate, 5-fluorouracil, and ara-C. Further

PTOVICh?f 20 PP DO R2dnh Whéchf am by Fimebenbidse Hbtds SiRaisenouglf such that it

o RO SRS A8 i EBAE g s s
also gﬂéfbﬂa@@ma fg(dn@qdysklg%t tRYarMBbak asds Rk s@stanﬁﬂﬁcross-glgﬁct with other

~ Saunder's | adel phia, 1995), especially p
epltdmx a&m@bl(erjmpmlymﬂldeagﬂmemétaw( efl [pasapig aanno eadcerdues and usually

bt CTARRIMEREPA 1) AR A FOIAGh G FRTALES. DottBeh g B g gmino acid

1.eswﬁlgégopean yew, is a sen1synthet|c analogue of
I'itaxel (TAXOL(r), Bristol-Mers Squibb).
[101I]>a(Al fsnhakleholande’ tie defimxEhergin asrbive 4 dnelcasiaewbigliobelow about 500
m crotubul es fromtubulin dinmers and stabilize
Daltgper ot ubul es by preventing depol ymerization, which
e ! b ic s
1102 P 3Hg bl ndd g, Bhd LGRS b B ngcaB herein o
refelOto sGMP @S dbilse-strivaded IRN A ODNWUG af ik Ifoeﬁhéry Pélynucleotides may
indirectly to the antibody so as to generate a
mclud@aﬂ@@@l@w SCAWANCRH @ytra-mpnma ed pnalyldo@qa@tc‘é@taaé salgr engineered
0 f.l uor scent
zenq S5 ebis 5 Bprel R MR Bh B By R hp g bRy
[103¢20al YFRatehgmIGBkeial 1 AldlQPa @l titut %ﬂﬁ%ﬁtﬁﬁla@ly@s@ﬁﬁ@ﬂéﬂ $rom other
or conposition that is detectable. [100] Thé term
gendmmDNe’pwquagge s weld awpm@blmﬂewreqomnl@iee sechtas rbosdrneseanidc

pept.i.de conpri sin pol tlde fused to "ta .
polyBBr R ene e e Mo § geiits wavrias: Liciigh orucs Laucteic
a01dts9(HR:‘nQ yiél??lllagrbseﬁrglrretrﬁﬂ%t R g Slg)%i giﬁé&ﬁm%lg ?ccﬁ?rlg% gﬂé\tfﬁ%)‘neﬁﬁ Rnd$hcludes

recombh&unf er donddt DNAGkdlwties yndéhentieal fyolyyhepitédlmataguahocimaldgues

fused. The tag pol ypeptide is al so preferab ¥
blolqgﬁqlﬁyfygt‘lﬁeaa@ lgbhqtﬁg{ogpwesyémsbécw sterttally pure nucleic acid includes

1sola2&p®§'@PBf l |n¥1cl% coa%§d' Sﬁrsw thid g[fe{}etB (RPLIPRE ?cué as oréglgally

es gener have at

isolatdd difel dveh ﬁotr fﬁ(&lu@lé %Sne%mﬂ s&tﬁi&ﬁ&ds}latbﬁid&%&tb b @dflat8d Aundeib@cid by
am no acid residues (preferably, between about 10 and

the Impd @f1¥8. aci d resi dues).

[104] The term “polypeptide” is used in its conventional meaning, i.e., as a sequence of

amino acids. The polypeptides are not limited to a specific length of the product. Peptides,
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[101] A "small nol ecule” is defined herein to have a
nmol ecul ar wei ght bel ow about 500 Daltons. [102] The

wa eqoamedspiicl ei ¢ aci d' and "pol ynucl eoti de" ar ePCHES2008/083265
i nt erchangeabl y herein to refer to single- or

olig(%)g:lpga%c grté rogeé%s arrrgipc L@NA ‘wd%nb@?ﬁ éiﬁ_fi El%ggﬁgeﬁlézggptlde and such terms

may®¢tusét BERBOEngc AN hRLAUHIGs SRAURAAS $ndi@RH SHBMWIKS This term also
engi neered gene 'segnents that express, or nmay be

docsathé ptfectoton eeodpd@p(zst-pmlbrywt mdédi$icatidh® 3 tharpolyeptidd, ok example,

nucl ei c acid". i ic ac i's s bst ntial.ly

glycagy %tragﬁea&ewf%lﬁ%t e%p%@eﬁ BR& @Qaﬁeﬁwe | pogjgtations
|

kno Ph 8 @15, O6in GEUTRU G20 G A Roh niARANSS e, A polypoptide may
be aﬁ eﬁqme megcinltiea subsequendyr theiest. aPantiall&i polgebtdd sediemest in the

t hat has been renoved fromits naturally occurring
contgraf thyh Fsi§Rtionh#E apeq #dd subsequsapsranprising(I3Reandireang capable of
bind Bl LGS FAGAED Rl asyplhest zed anal ogues o

ogicall'y ‘syntheési zed by heterol ogous
[10§ys\tnem1ated polbpdpaiat™ a&ldny i hes Pasali@drtifiag lafd bepatddetesnd/or
isolated forns of the nucleic acid. O course, this
recop @ front dcarnpongucdldisagighloenagoomefi apreiericd skpdicneatsdthe

isoli ol o LPE PR 0] ' RETHEMGS 5 o BT olgb e as
detehBINBY bP mevmtyl f&hod, and $RHAt Ibr'éfe'ré‘tﬁy GRORY @A '99%%_P1h\geight, ) toa

meaning, i.e., as a sequence of am no acid
degfp@ buffiersti tdexdbtaam et lagt 15 residues of N-tarnsipelgirfinternabagine aofd sequence
he. product. Pepti des, ol op tides, ns are
by uiseh ESEHOF 4 EOEHERTe A 4 QNG @%QBS Pd%& &pger reducing or
R t u
non R R Y e DG e A ITRRAGIY, IR NI RORRY,
polypeaitideahduddsahopolepapitidd & pnsWHlanpeM1mt nulih sinceat icagtsone
of the_pol ypeptide, for exanple ycosyl ati ons,
compenany; phithe @ﬂglpewm;m&rr |eamrew§era r‘fﬂlltnﬁébff pliegent Ldrdjparily, however,
1solaﬁezldt Igc}rlgﬁ?e{ptlﬁg Q}ﬂfl b& ?ﬁ BQ an %91’@35‘[ dhe &Hﬁfl@a[t}o’n sPe th

occurr non-natu ! OoCccu rlng A
[IO@OW‘ﬁﬁﬁ% ctRuBmRL” Pelydlclestidd is ofé thaChdd, thO@ane SudkEidEefm@nce as a
thereof. Particular polypeptides of interest in the
poly@@«ﬁ@@;de dsfivechiremi nafsntA orAtEESCAIPNAD Ia&mﬁ:pmw@@@éh%égs the same

iR ARt SRt (k- SRRRAT aRfivel A5aMaf g, from any

spec1ds§ Fueh BEHRAYRERE bEEnudSotRIRE aﬁd‘ﬁélyﬁ@ﬁld@@@dﬁ Bed§dbiel @¢h nature
d separated and/ or ‘'recovered froma conponent of its

orcmdmumawuedbvﬂ@wmdnmmubn&mﬂsmemmedsenbodlnents t he

| at ed ypepti de, mnll be purified (1) r eat.
1107 & Sy inelp B F it BB b Lo BECaSe b la Ry e
I
pIGRYAITER TR 8@‘29%%@%‘35@ %??fa??s"#f‘%@3%?%.“%%2{%%32%
subsﬂlﬁitlbﬁsgidélwsngfadd\iﬂbm adh@lin@ttionst Sncﬁaizarmmmayabe niaturally occurring
sequence by use of a spinning cup sequenator, (3)
or mgy bR é}‘ﬂﬁb@rfé ly ﬁewateb@lpﬁ@eﬂnh% Q¥Meditying oy Qmore of the

polyg{r?g?&t gﬁ&cgﬁo&qhé | Qf@ﬁtlc}ﬁs gitggtgt?ggg’r}eeor%ﬂgrg g?Jloglcal activities of

rab% ver-stain.

the dnoeddddesyjchedpad de@@ﬁﬂdddﬁrdlﬂﬂ aﬁd/bIUuS\Mgt dyroflaga@itet ofRthniques well
cells since at |east one

known in the art.

[108] A polypeptide “variant,” as the term is used herein, is a polypeptide that typically

differs from a polypeptide specifically disclosed herein in one or more substitutions,
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conmponent of the pol ypeptide' s natural environnment

wi Il not be present. Ordinarily, however, isolated
w@eiogpessvi de wi |l | be prepar ed by at | east one PCT/US2008/083265

purlflcatlon step. [106] A "native sequence”

eot i I. S ne t nu otide
Bt B USRa R R AE cote Babi o Rt s Beipiyor may be
synth&tRhily erReALE %@exaﬁfﬂw BS %dd#@lﬂgso&rb@ rhdrabf ﬁfasdbsthepcﬁ tide
am no acid sequence as a pol ypeptide {e.g., antib
sequdagds wé thefinomtioatind eva{leatglg onf oo moamblomgmail egivitiSed Inhe polypeptide

a5 dE5grbeEhT A PEHY R & GRUTREE] Of EBRGBERTaY By b in (E art
[109] S%@BBS 2 Yﬁ% ﬂ%aglr@trl# ﬁlse@ﬁrg re ([f]tgg %olﬁl&@éo\ﬁ'agé:étﬁpﬂdlg&ptldes

of thegirgseniCiheattiod end @l obty ECﬁllnblyoﬂﬂ frfodﬁcalefthﬁmnaodes a variant or
pol ynucl eoti de specifically disclosed herein in one or

derlY?é]Wé relypstidedy it prpirable carrpgipgsticad iy handhis darierdgep alter the amino

ac1d'sg(f't%55é gfnas%olﬁéjeﬁ)%tdg ?Qtte 2 @w?%&tn&% %{{eﬁleag(lé ngf&]lé& r\}a?lgnt or
portiﬂiﬁdif E){)bﬁ@)eptlit&: &Tthéfﬁlkf@ntﬁfn bhReskInddyinuEd £0 il @p&ﬁtﬂr %ﬁ@r%% one or

of the invention and evaluatlng one or nore biologica
morgef theicodans obthe dngoding SR spmieperept | de as descri bed

QURTE Stk Sl st e e i
protéifl %trﬁ&ﬁl‘@ Wﬁldﬁ% ﬁﬂarbﬁﬁlﬂb Mbss b8 1t§alﬂﬁly%@ id &ﬁeﬂﬂﬂﬁ;‘peptldes (e.g.,
typically differs froma pol ypeptide specifical

antlghnsbcbr(psbsj Sieceitms thn borengrapawtyeand nature of a protein that defines that

bstitutiaqns, del eti.ons, additi.ons . and/or insertions.
prot%*aé iojagipal fyact tiowg! %EV%PEIF%%PW%Q:%& ﬁ?%@n@rsuﬁﬁvu%@s can be made

in a YORLR §$du%€éé % @%E%&ﬁ%@ S uﬁl@éﬂﬁﬁ%lﬁmﬁ?cmﬁ l?ﬁ(‘)é' 2YH VE€rtheless
r nore o ove ypept’i sequenc

obtaimy protdiowithriike @V@eﬂﬁsl figis dns contempiaedihet vmyioua thanges may be
activities of the polypeptlde as described herein

madg Hhsepiderig By oot e ﬁ‘o?ﬁll?é?d MROSEIRAS. L €8 TEPPNdiRg SR

seque ?etﬁlgl? Gr%fééodfe[s%%gjegwg ﬁ{’}l(t; gcggm;% § ofﬁgﬁ bi Jl%% il uftlhty or

zwﬁﬁﬁ@ present invention and stlll obtaln a functlonw
nol ecul e that encodes a variant or derivative ,

[111}olly pepy m@nwss B pqléfﬁﬁptmvelnélaiav@cepéms@nw MEAR EANSCrvatige

subsglguﬁvs% pél %ns[elévagyeé 51?039 %108 q][,‘?l O\PSI glc 08?1 ag%}g% a%ﬁji is substituted for

anoth®UnAME deid iRdt 1 Ihamm%r PRbEHRY s@h ﬁlap@ﬁeymr&ﬂ ifencodrt 6MRptide
invention, one skilled in the art will typically

chengisn g@ubh@cp@crt thosasondary Keuadodend hpdropitbiceratiod ohthePlypeptide to
equence. [110] For exanple, certain amno acids may
bes@@quﬁﬁXP?%ﬁﬁﬁA#or other amino acids in a protein
t {
119 LGRS e apngl . bieep P MLt e

The Shparéanict of thethlpdrophth angino apedandox iardnfeeing iatcodctise blologlc
protein that deflnes t hat protein's biologi

|
funorleﬁ ep partrinde gengrdlly undgrstogidrn &g Hb(Kaee @@ﬁé@gﬂeé 982). Itis
acceg#éﬁ%féd&ﬁtge ﬂe%t%e ﬁg&]rgg%ﬁac%gra'ﬁﬁagf i %&%ﬁé‘%&ﬁ gﬁ@gﬁ&es %ntﬂe

secon@M® striethRss tlikblte@hlfhnﬁpm@ﬁ e iichvir tlarﬂ déﬂalep tRfAffetdca6n of the
is thus contenpl ated that various changes nay be nade

prot¢ip wlﬁbotb@gmplg@,ﬂgse&I@ﬁ@@gleoﬁnmﬁ@s,(ﬁubgtraé@seﬁpceptors DNA, antibodies,

antlgen ana thd B0 Eh oS &38 gasdbeeg assigned a hydropathic index on the basis of

its hydrophobicity and charge characteristics (Kyte and Doolittle, 1982). These values are:
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sequences that encode said peptides w thout

appreci able loss of their biological utility or
w@eiewe48ys [111] I n many instances, a pol ypept PCEUS2008/083265

variant will contain one or nore conservative

ol R4 AR A RPEne Lot pueea i braDhet Rl atine (2.5
meﬂﬁsﬁlqe thed). Baginsi(M kR fglm&qeoub Qfircoifé L. MRLeARY0. 8) tryptophan
led i'n the art eptide chem stry would exp
(-0. 9)!;1E_yreen@hda?r),ypmhnm(:{lL(r)ehlamrﬁndnWrbpglummtmaﬁw)eglofanuhm( 3.5),
| tide ta b bst ant h 112] |
a5 g S ORI BRAR Do : DHEC iy o bt R adh)of  ani no
[1 13;C ids kA&Wn BISTR %ﬁ%hﬂ%%@ﬂ gh?o éd}@soﬁlgfﬂg ?ub@fltu'ié?ieo other amino acids
ydropat hi c am no aci ex In conferring interactive
havibg alstgilar hfydrephihanindex ér oetaaidntill sesgirien protyinuridedisiilaobiological
in the art (Kyte and Doolittle, 1982). It is accepted
activiifyat.e. tSﬁB obwiim e Pindossl issaiomally camieiat Broten. frm@aking sech changes,
the sﬁgét%t?&péfr a{nkP H{) géldg gzwhpee}ﬁrctﬁcfp%ﬂﬁ@ Ban % %C\;/Hl{i ﬁ +%fls {Jll%?erred those

turn I nes
w1thnm+pa@qiattwma@fy Iirbuerr@di Qi@ itioseivtithilDE0 8 lard®lc@ Grdre particOlarly
exanpl e, enzynes, substrates, receptors, DNA
prefegred. Hbisiadss, unénltstO@én@ thezamthatrtbe putistitution of likeriminogsids can be made

ofteqt s BRo b LY b e oAl bt by Es TRRE a¥tatet ocal
aver@é@hy@éﬂﬁlﬁ&{yeof alpc%gt%)n aér éd%y%ﬁ@ hgdt‘éphlﬁ@litﬁé’ﬁ'té"e?dj acent amino

); valine (+4 euci ne phenyl al ani ne
ac1d$ 4s@rrel)atesow§t aeblnb)’ngpnopeﬁx eﬁﬂlsprotmat h| oni ne ( +1.9);

[1 14@;%@%@%&1& 15’) St]%‘;%g Iél&%élr} O? the §§1 or\]){lgg B&‘ﬂﬂ%ﬁ 1c1iy %lues have been
assi%{ealté Q&h{o a:!:ufsl)egl)dﬁésgaf 1H§ ﬁ(3' (% g)snseqlkybzné%a a(e (3?591 13

rta gl ne

glutdryste (re? O +31)9@)erma(r60 ar, g$mrargerle((+0 25) glu{aﬂrﬂﬁd (H0t2)i glykine@);
in the art that certain am no acid %9@9 substi t ut ed

thregiyneReb): RRlipo(Ael 8d); t%?‘&l'}“ﬁ‘g( 0 siiisticape opyaiehicd-1.0);
meﬂg&%ﬁggg@? :{a{n% (aI‘S) %&{ . VI({ ?%5"&01&&1@: (& %g,etk,{bsﬁfeghz.s),

ogica
pherl3il0big c2l5)f Mmbph’alﬂé(l—k ¥).eq i valeBdodah&taiamind Beieki e
such changes, the substitution of amno acids whose
sub Sﬁyzﬁ@cbi@aﬂmtheﬁ hagingeassizgtlar lwdtrmhhhcztw @hmaélﬂétlﬂ @ltain pbipogically
1aln d} are aQ|§u ar $1 reg rgl pse Wi t h th
cquiyalgnt, pnd 10\ PAF T e Byl gé 9 6’ HrarERERgre SSC%F]%a&geS ©
subsﬁﬂﬂﬁh%tf‘aﬁﬁ’nd a[bldshﬁh(%% thy@h"(‘)@hllf‘chﬁ vEIWBS it bt PR %fprkﬂek@d those
am no acids can be nade effectively on the basis of
withfryHl eqshpiatticuiarly. preferr§d, apdttleost withss#0.3 @tc stcatnewe phdiculats
reatest |ocal average hydrophilicity of a protein, as
rned by the hydroph|I|C|ty of its adjacent am no

[1150C 'A@%utlﬁf%F a?lz‘fe[, %gu  acly fhb@ﬁt%'tl@lgé 4@ |gelﬁ)err8[3ﬁﬂ'hgﬂéf&g b'élgbﬁ on the

prefe

protein Pat ent 4, 554
relati\keemhﬂhrhtgx\mf g dmyido aplkilsideeahlam suhktuemtha“meeme@ﬂe alsam gned
no_acid resid ni ne

+3.
hydr@plgohﬁlty, gg%rgphlgpéy,(chgrgg, 51z_|_e> an(b‘[l@tl&ﬁaﬁée@plgmsubﬂltutlons that take
Varlcatrs;dcf i@lﬁeet%(e%oﬁ)g[ ﬁ%l?ﬁ&%%ﬁ%ﬁﬁg A)@Slagratl?[k h'lte%?élglgbo(xxnot) %ﬂose of skill in

oni ne

the & &l if€lufe:Qr@hinchs lysdie[l gluantht®&rd Sy sit@e;nerific Andthiconine;
met hionine (-1.3); valine (-1.5); leucine (-1.8);
glutyraipp ane pserazing; g)d valipegksieiae andisgleucine.

[116] Amino acid substitutions may further be made on the basis of similarity in polarity,

charge, solubility, hydrophobicity, hydrophilicity and/or the amphipathic nature of the
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phenyl al anine (-2.5); tryptophan (-3.4). It is

understood that an am no acid can be substituted for
wanp@vhesohavi ng a simlar hydrophilicity val ueP@mnts2008/083265

still obtain a biologically eqU|vaIent and in

_partij.cul |l tein | .
st VR SR heRhE' Shfg B
ac1dh1y&h%ty ¢HabgddVarRb HEs ﬁeﬁldwsmerhna o nﬁeeéﬁréfn%qo aéllaQ %ﬁfth

1 are particularly preferre and those with

unclﬁr@edqrodaréleahgmpehqmmg $1n1ullaah§l'c3t01pinhcfle)rvaélnhs ifdddd ledsne, 1soleucine
tlined a amno acjd s tltutlosarefﬂgenerall

bo
and Yﬂg}ﬁe@aﬁl@ea i algngs: $SRaragRe apd ghitamingy apdjseyng threppine

o ISR OO DTSR el i

chaﬂglekmcldﬂxe 0Pl adet, pre s teld, akp, @hs abiatr, tlake) eas, saysyrothr;t(Beval, ile,
foregoi ng characteristics into consideration are wel |

leu, pigb - PBSHALYS %68, hikjand (Dphenlyr.dim hignd veeang ey also, or
alter%gltgxlieggt1 %Sntgﬂldnon}éoc’I?sgﬁ/atl% Hﬁa%ggs’t eln%gb‘?et%ﬁ% ﬁlg&gmeﬁf R]Lqult

polyb&ptided €ifasn tﬂrolms@hﬁwél sBguenkd B ]sub%ﬂmm@na@dlalosw@%ﬁdfwh loQ fi$e amino
may further be nmade on the basis of S|mlar|ty in

acidpot it yVar@enmt ey asol(eralicinajivelyy bie oyoddisddivt §pr exarnple the deletion
icit n at hi nature
or aQRf R ag it AL &ipymdin B 1k R PY ottt oSy sccondery
stm@&ﬂe%dhp&«lowﬁlcqﬁaﬁébfﬁle%nﬁeﬁmb gl utanic acid;
positively charged am no aci ds include |ysine and
[1174r §olyipagtideantyaoimpoisae sigsalvpt keadere MMgnm ap glea¥-térganhl end of the

roups haV|n lar h dro h||| val ues. i
protqlat i CoraB GRIHE ChATGR ﬁ%on%l 18 TN Retein. The

polygﬁlﬁ MS@WC&%&%&%@ t0G; hn@&dotsb%ér@g uchf¢ ﬁ)? %hs%eof synthesm

I'al"ani ne and Tyrosine. O her ups 0
purlﬁmtﬁbﬁ ofr I[t&htlﬁwlolnexf nmlﬁnype@ods Qg apolyéhs)h an@mhamltmdﬂng of the
glu gin, asn, ser, thr
polyesf&tldeéeﬁ Soltlwupppﬁr FO{ %a%\% a nqls@eptl%ma}‘ré@ cora}l%@tecéwén

1rnm(1ﬁ2)$lhy Inlﬁcrrgaolﬂls and (5) phe, tyr, trp, his. A

or alternatively, contain
[11870NVeihs@mpatihy Bolghadigfile ahd palypestidersegitnesd) add sRftnces are said
variant pol ypeptides differ froma native sequence by
to b dgtttlcﬂhtlf e, sefwné@ pf)truoiﬁotld@mrtan@no a¢ids inthe ém@ muameess the
or alter.

sam @i 1 o ATl Spo s af tEhRALbIGibofGarisgns
betwREh BPo f&fudicek Rt tyf?ﬁlﬂ?y ParfiriRl bly REMPEREEHS @ecﬁd&ﬁces over a

I mmunogeni city, Secondary structure and hydropat hi
compmaonevmcﬂow tce1dpm11®|caeptconileare[lclc_fa?]regﬁlmsyﬁemued%smndynty A
rise S) naI or. | eader encfe :int tqje .
corﬁpatr PRAVARAO eﬁgmprfegqréf egﬁo at least about 20 contiguous

posifiGst (LaRal 8hi& Q@du‘t Y5940 tBod%Bll}] 4 0a ﬂlswhﬁh 'a%@@lelrtrlgg ﬁifg BE tcﬁ‘rgpaured to a

transfer”of the protein e pol ypeptid

refemnm segatred of theasahicmkietbenof @nhiguowsegsicinoeaft@the@seseqiiences are
synthesis, purification or identification of the

Opt“'ﬁé]llw%%efide (e.g., poly-His), or to enhance binding of

h :
[119& %yﬁﬁla%’&%ﬁ%&?oﬁ?eq@grﬁc%g Tcgtcé tgtggcétllnm }pf)e 83?181] oeg l’ulmﬁg f:l}:e
Megﬁﬁgﬂl progrdnd ibthe Wasitg@RpAs bhigiop@biiitics eftv e (BNASTAR, Inc.,

ti de sequences, two sequences are said

Madlson 15) using default parameters. This program embodies several alignment schemes
described in the following references: Dayhoff, M.O. (1978) A model of evolutionary

change in proteins — Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas

30



to be "identical" if the sequence of nucleotides or

am no acids in the two sequences is the sane when
w@badognemod or nmaxi mum correspondence, as descri PEHUS2008/083265

bel ow. Conparisons between two sequences are typically

of Pl SRt Sy i i B Re e gon. Widfington
DC 80406513, P! 245835 H%mm IR L5 leaﬁ]?@%h@%l%%ntand

herein, refers to a segnent about
Phylogerteis @poﬁ% pisMeihodsin Krguablogy 361. 1 83, abmdtmitP resbQIrtcg San Diego,

ca:Ftrgpenes. sutSene St AL LauCR b, FOf NEishe FoSlofed Muller W,

(198@?%&199‘1@9% 13t f?e‘i{a%ﬂﬁoﬁ ODSE @Vm&%b afiRoP Py '16§'§a¥tou N. Nes, M.

[ 1197 al i nt of sequences
(198(79)rm;arli’zsb Evoiy:406- 4@6n$twatlee Higl. agd Sbleal Ne@al1930) Nragrieah
in the Lasergene suite of bioinformatics software
TaxqrokSTRREringtples apddirgerire %Wmeagﬂwxa@fr%ﬁreeman Press, San

Fran@%g@'& Tbur r,l'w)% e ?@%ﬁﬁ"ﬁ‘@ r%}f%% AL 98ITeR% 4 80-726-

enes’ references:
730.Dayhoff, M QO (1978) A nodel of evoI uti onary change in
proteins - Matrices for detecting distant
(1204 eIAétemﬁgﬂWp@ptmnad agyrherftiof sequences der: 9onmmﬂa@omapbeﬁemducted by

the l ﬁ%&? fyoﬂgor\lﬁﬁ L*:‘# i) eém&l\aft onal (l%éggg? 6{20t2 3r4%9 by the

idenﬁ%l@ﬁlenfﬁg&ltﬁm oﬂﬂe%a@nagl’hhﬁ 'Wﬁinseﬂ Prooash MQI Blidi QIHTMBY by the
and Phyl ogenes pp. 626-645 Met hods in Enzynol ogy vol

seardi8fdr sitwbdigyninethede sEPearson, and Sapmdh €988) Bayc. Muggiaag, Sci. USA 85:

244G o RRYR BT EBT et ORI T BT Lo AST.
FAS?ADané ¥ %KJS)T ACfﬁ'(;[P Wé\gl%?ﬁmjéen 0& soPait:0 Pacl{?ge,é@ﬁe}&% Ca%ncf}puter

987 Bi -425; Sneat
Gro@o{(atc}) E7RSc(eith7B) MadBon,C&l), dabyoimepactiont he Pri nci pl es
and Practice of Nunerical Taxonony, Freenman Press, San

121, Shsipsefpredopsanyyls piglgonghms thas aremuaﬁ@ﬁ forsletermining gyreent
sequ&f 1derhlﬁ$r Ian 's%‘%ﬁgncie s§% larlt#&'& t%g BIAT ZrﬁpBLké%%](% alIgorlthrns, which

ernatively, ment of sequences

are deQEHIRM IS AtsEray ebﬁ aon N&(ﬁd/hb&s rBE2H 9389 34@eatd ANschul et al.
al ‘%OH thmof Smth and Waterman (1981) Add. APL. Math
(199) detdol. Bl HE 4(ehh tppestghiméi ST ot PLAIGH O can be uscd, for

Win 48: 44
exarpitE S TR ] RPN B i sBlgenilRatctire idhtity for the
polyhliAB&RMcE &@@ﬁalyﬁ’é&ﬁles detht invdaash. Stwarb/Eh p%@fonﬁfhﬁ‘BLbeT analyses

conputerized inplenentations of these al gorithns (GA
is pubHSFRIvVEilatBt A8TyghrASNAtor € cTRABTBidiechivdodfi lnbonstion.

[122@56&% @lygtragy:ég%%gp%?é(u%%ﬁgm%;sg%els %;’1} be @gthgtred %mg,pfor nucleotide
sequieRSREME! Qﬁme[e}%}u (r?ga@rd &k by @ﬁal%ﬂﬁﬁ)ﬂcﬁl fre @ RQr A1V P>0) and N

t hat’ ar sulta eterm nl ng per Cen sequence
(penahiﬁ pdoirt for amismstehjing mesedies ndlivayd €G). dxecrisioa oBILHkS)'v"ordridts in each

LAST20aIgor|thrrs whi ch are described_in Al tschul
diregtjongre he( t_pngﬁ)enm@pun;qatldg ajgmens sceyg g lspdhby glﬁd]uantlty X from its

Phimat ST PR )

maxl elg pe?: e%fva%e E agi]\EL gg@%%czgrnoz % eﬁcgig Q0 the
accumulation of one or more negative-scoring residue alignments; or the end of either
sequence is reached. The BLAST algorithm parameters W, T and X determine the sensitivity
and speed of the alignment. The BLASTN program (for nucleotide sequences) uses as

defaults a wordlength (W) of 11, and expectation (E) of 10, and the BLOSUM®62 scoring
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exanple with the paraneters described herein, to
determ ne percent sequence identity for the

wpoiogneushEot i des and pol ypepti des of the i nvene@DNS2008/083265
Software for perform ng BLAST anal yses is publicly

i | abl h.t [ I :
may Bt BRnBp B PR e PR P27 Pl P80 a1 atgnments
(B) @fxmkﬁecta% P e MESONES GRda BEmpaiseHbabed sHﬁhdbg
for nucl eoti de sequences, the paraneters M (reward

[1234 c Goearhino aaidpaijuercts, mataingmatresiad be ssedibwaleslatdhe amgulative

scor%leiéttqug@%}o/% (e::\))\;ﬁ)gd oqt glrgﬁ; }rgc‘:ﬂog%éqrq eaa}eﬁégg}qno le\gfl ?ﬂaﬁve alignment

scor% @ehfs tght‘ﬂ@ qu!nﬁﬁg( %'rﬂ&uﬂ{dn%ﬁﬁ% vaRL, ghg a+ﬂ11§1at‘?\te{1$core goes
uantity romits maxi mum ac |eve val ue,
to zazol ﬂubabwy@estooh@acgoemlatlon 2EDE Of mbel mpatiduoting tdmlue
accunul ati on of one or nore negative-scoring resid

ahgramrgmmes@nd&f cith sefiienes isaraghed. TheBbAcd glgorit b@d}@é@neters W, T
d X det
und T B AR L ORISR B o X detormne

[124pr Qle@d’T&I{perch N6 Hpabd e cSHYUAREES I chiSeS iPdetdefimddl ByScomparing

wor dl ength (W of 11, and expectation (E) of 10, and
two phtemalb@lﬂ% SemeReavEIvaL # indoseal daemak et ofz iapei nesttions,

989) USA 10915
wheéeg ’§1 fpogta)n Oef)zgla?;qlﬁ?lfc eﬁ)%(dg)or ?lyﬁ_@tl%ﬁﬁ%queﬁ& g{ﬁh%gorgparlsoﬁ window
may<OApaké sQNtiAs RALRSHY @BIapd) 230 p&‘éént%‘fﬂlé@@ lﬁﬁilllg’ 5 to 15 percent,

sequences, a scoring matrix can be used to calcul ate
or 19 tmlz:pﬂrcmmaswenwamdeo tHext engico neqiendds éwwlmhdiohs nat comprise

each ection are ted V\/n t he cunul at }
addl&?l?sg%#@iﬁﬂog%)&n BORtE @ lsm%lerw ?h?etwq%ﬁgﬂmw >E1L herRshyntage is
calcfiBREH r@e ﬁfﬂhﬁl‘@%&‘ﬁﬁhﬂ@r ﬂéﬂb@ltﬁ)ﬂ% Bhild eheSi &{tﬁagﬁf‘c‘felé de bases or
Zero ow,- due to t accunul ati on o one or nor

aminvegad remlusmxrcunm bogls baduenak it@piekinths nu@bert dfena&ctcbdqfosmons
ei ther sequence is reached. The BLAST al gorithm

dividiag Heeruapbst of mytchediposiiipnsdyihs iotal mamberafi Rasisiony ingthg reference
sequ,%gge @ %hae;\gﬁgaks 5 eILHC %m{ﬂé&éﬁ%g {h‘g rgﬁﬁs ?Qg ?nocﬂeléi tE§ percentage of
two optinmally aligned sequences over a
e e e AR i
seanich VR B 1o BRTERE e PR e S8 shRimg hpeauences

and hﬁl%aumﬁg gl i,fn%cés@ar% StoRGhieeOhe nMxith@mtRrdedt REKSIBRY.. IfSarticular
onpared to the reference sequences (which does not

embodmmltsspolam@hl@qttdn snd poldpbmtdemasyntﬁ baveoptdayal 0%l 4t dgavert’o, at

leasfo%&iﬁ Jﬁﬁﬁ%@f b1y at??i%/g p(ﬁea%o‘;‘ ’%ﬁ%@w%ﬁ}ﬂ%ﬁ j%de or
e Ho ol FhclOfRRDr POIYPEHIHRE dRSértbed Frtchi €S
S S

ed
e et e T A SRt SO BHany b plaPE AR et

will tRE it iR anBHENeHf RbliR@Dh(E.9Nthe ColEN@rikRf (ﬁTr @Qtion) and a
equence (i.e., the window size) and nultiplying the
selecft@ga maék%;ﬁe goempwilliner tPUtahjéCh[@é resevianggl forfreplecgtiomaed selection,
respéé:iﬁfggr’ bYthe l[gilﬂ%ﬁ‘l'ds 1E|%gpt ?JS§10£Q7 étl&e ?ﬁ dsct%rllt\?eg%r (ﬂ{at
residues i onnuc ypep e sequence
cont¥iak tentecéNaty c@neol ﬁqmncesad)r I%Qulatbey ﬂemema foraaxpres gl eNthe

after aligning the sequenc
antlbodles 1n§ud1%g antl gbody fragrnqent of tﬁe invention, in bacterial or eukaryotic cells.

Suitable vectors are disclosed below.
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and i ntroduci ng gaps, if necessary, to achieve the
maxi mum per cent honol ogy. I n particul ar enbodi nents,
w@oiogneushEot i de and pol ypepti de variants have BECT/USHE%/083265
70% at least 75% at |least 80% at |east 90% at
[127] e astus&bM thRtspbEfisdtioAtNd tiar apptndedasdim9a%e singular forms “a,” “an”
pol ynucl eotide or pol ypeptide hono| o wth a

and ey Wghide ptyrglgelsrensst YHepthaeonday ekaﬂ% dickdeseqtherwisep ]

" V n H . . 1 . .
T L O Yo T PO LR B g orne
presontiigvantiof, indpdling dtdse polypemides thawd@d bk polyingclaotide sequence set

replication) and a sel ectable rker (e.g., ampicillin
for ik 614 RBTOQST CERREERSS S5t At QPG b didnd fagihens
and $81RE thORef MBI Chib¥&InYont, Fhe 4MiBORY SN Heibbdly BRI AIdd3erein as
An "expression vector" refers to a vector that

8110cdhiB B, 08 231Kk &2. nEless satiBodessmrefgrenyelpubind ¢ onspeeidigallabiod yo

. ~relements for expression.of the antibodies i.ncludin

inft e R b b SRR SRR RS PR of Bfisife i tvpe.

[129¢ Uk@pateitihler &BbdEmermibl th@BhtehodRS P ff (RERNLinS &R to the M2
bel ow. [ 127] As used in this specification and the

proteipp &hestrint erabedimentsethg pragentapvengpprprovides Huddle gygodics that bind
~1hes bl C 0l e conte :

o PBSE B M L GAPIEES LSS HIBLEETL N st

cells. M @atticalar tmbbdideatsHhbReanaibbiioo thiles spavificdllsibngl @ an isolated M2e

pol ypepti de of the present invention, including. those
polygartxﬂge%gi, e depinp aeidgssidiedyp Hagmewt ilbis vadesione hat tese

e . | RSPl h
T 5 AR s,

h f. |l [ 1t he, . [ bady. .J . oy
130 8T opecile PO TaFEIRMA ke VB AL faleh, B mypjgutary wihin
M2cT hRg ®e abéd L0 6iscPloghr&feanthic dlel dlophad of éhflifenza infection within a

specifically bind to influenza A infected cells as
subjeddrpar ed to uni nfected control cells of the sane cel

ype. .[,129] ,In ticul odi nents,, the .antjbaqdi es :
131y Rl gt bk o TR o S PP b g s herein
. . far i . Ve . ‘
B B B e e R R RN L RIAS Polypetide
consgitientring aptieshrfragnrentshe native conformation, i.e., as
xpressed in cells. In particul e diments, these . .
1132 A g lq%%thet Respbish Frtic Wyaé? h@%&nﬁﬁr MogPeipRy antibodics.
[ a - f&ﬁ%
Ho“%\éggrg %%%F&I%P eﬁ%oﬂ%%%%%e%?r%ﬁg?&i’&tl esl,'eﬁia trl{lﬁgéi es deffftents
antitioelos @ifiittrepront inivastam «ré fidly nomfhamatodion Aldthedsi df ppelising
of the M2 peptide. [130] These specific confornational )
polyébmlpa@égn%%ﬁwnﬁl iGOfEs pieanapA, in Hiediripaiididesertbed jggnerally, e.g., in
U.S. attepl:t ?\Io'.vg%%ﬁ?d. J??}flgacl tH5anYiBG, 1'e§1§fsth£ ?Eeg&ﬁ\ﬁ?\%tn 181l11 g]ie produced
evel opient ’of i n ect | inh a subjec

uenza in on w

recofbibhtlAsusig Fecles atiaeBb@od aliyblt hethslit hedbsatiiddSarther below.
general description of antibodies herein and net hods

Humgh aptiborhies may alsel besenrgatedby guvitroargmteBicglls @ee U.S. Pat. Nos.
LndhVi i body pol ypeptide constituents and

5562&??88%5?#?22 ents. [132] The antibodies of the

[133p" ERAGH dnA¥ENEd ARy BBY bO Brd¥abdCinaRakeic MMRARI@Bakmice) that are
anti bodi es. However, in preferred enbodi nents, they

capadteeofippodringafull reperpanctaf buman aetmtyoldisme titesabsence of endogenous

immunoglobulin production. For example, it has been described that the homozygous

deletion of the antibody heavy-chain joining region (Ji) gene in chimeric and germ-line

mutant mice results in complete inhibition of endogenous antibody production. Transfer of
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anti bodi es of the present invention are fully human

anti bodi es. Methods of producing polyclonal and
wOorRwoobssnal anti bodies are known in the art anplCT/US2008/083265

descri bed generally, e.g., in US. Patent No.

6, 824, 78 th ti bodi f t
the e B g HPPORIOb LR PESRbY My Surar e BEREPice resuls in
the ;ﬁB&’udﬁ%h Redsmay ahtraRlg ubdn Erl&?geﬁ rchalléi‘l%e OB?e%CJE %bmogwgs@ L., Proc.

bel ow. Human anti bodi es may al so be generated by in

NatlvAtad SacUSAat08 2581 ¢E1933; J@]s@:@v[ﬂs & alRataturblo¥2: 355588, (6298 );

and 5, 229 5). 133 n anti [es _m I b
Bruggegang ege- F%‘%@Ewloc ST hiBd) éﬁggﬁ P IRLD: R85,

gl | t

R U A A it CRalesi 8%%%9?%% Sghyepials may
be gpicvidalty ergyineckwirto @xadiot Bumah aﬂitaﬁ)dim eompesiag ialpetl pepiade of the

t he honozygous del etion of the anti body heavy-chain
pres¢wfiimyHgoR-egi on (JH) gene in chineric and gern}llne
[134211 d@@%%a%érﬁ‘g%ﬁﬁ%h% antl%oglgg'?if t%::e] %r#?%ks#%?lgg F?ehchnﬁenc antibodies

that I@’ﬁﬁiﬁid ﬁ@udn@ml@ﬁﬁzle@ lﬁ*@&hi Poth @i aR bh@Nol-AlMas silces. In particular
germline mutant mce results in the production of

embpdimentsaicbhddinesc @mmdm@r@@mmdl@m@@atl%@‘ dn gractice,

oVl

g g stoyies sy pisdy iy igpg P fiuBEh sem BypcrygfRfe region

msuﬁrekJ ngcﬁg%@% gﬁon@é FR ¥&#duch Bre! siBUNGted by r&fdued 937 anaBg%us sites in
545, 806, 5,569,825, 5,591,669 (all of

rodeGaém?lbadm u. S. Pat No. 5, 545, 807; and WO 97/ 17852

h ani mal s enet j.cal engi neered to.p C
ll35§ Tt egﬁ?ﬁeﬁbﬂ PEEST AT, g'h%% FrfpEpbodes Hro irglad SY6% human
antiBJIRR &M rélﬂ Yl‘r:erﬁdn%ﬁ ha{p%&%haﬁl@ r 5t @1' &emﬁ %sisage retained, but

antlbo es of t esent ention are c
one alnmbtmdhc&Seglbm oftseqinics aweigde naesced dyiceadspgonding Beduences from
human and non- human sources. In particul ar
a oy #BIRA, t hese chimeric antibodies are hunani zed
[mir cﬁfé%é ﬁfr%hltij@nnéand %ﬁ%@% :b‘égf ﬁé!“f%ﬁ@ hﬁaevg Ve RO Efaking the

chm’ﬁ:ﬂ@%ﬁt{&b’dl@dlls Enp&End o feﬁﬁédhﬁ@@etﬁﬁ?r @Iﬁﬁﬁhﬂdn}/alﬁloﬂm Ifnan antibody
resi dues are substituted by residues from anal ogous
respapseg s hpm thegathedyais dntpedpdder ht[rnfasqlenaﬁeutweiwdﬁtSeﬁerth@flmportant

that c]ﬁlg}egira gl,lslﬁlaﬁqlé)ﬁnaﬁlﬁnt L gg mr}cdggga[ﬁ'égﬁ%ﬁ l &R aachJ ﬂ%ﬁr favorable

blolé‘g{@(ﬁ 'pi/cﬂ)reirt{:b@' Bo L&EHRMKR oo@N&cBFdiiPtdca %e@ﬁﬁetﬁ@d 2hi&ic
but one or nore other regions of sequence have been

antibreelpdsaceprebyred by respupdioitpalysiywé thegsiréntd vequenoss-dnd various

anj The choice qf non-human s ences,
cong L iR BT HY B G T AP RGF Y WAl e Bt and non-
humaﬁ]gécﬁlgﬁjéeg SThrSe- 'dHHéHsfo%Qf infrfur ggf&'ﬁﬁn %Hd'egea\?\% Gdrﬁﬁﬁoﬁl"}‘/davallable and

anti - non- human anti bo responses
arc familido aalthobs skiti¢demdbe aift. ACorhputarpro rana [am,lztvadalbls evhldlt 1llustrate and
further inportant that chineric antibodies retain hig

displgy maptegledhrcerfimgnsional eopforpatiogalstairetaericriad e%%qiaée
1mm{81%8%18%1!}1§1fa§eeﬁ{r?% g&e "Iﬁ;}a@%lonﬁﬁ tﬁ‘és@ 'd?s‘ﬁ?ay& BEFnifl ARty sREF MY, role of
the residues in the functioning of the candldate immunoglobulin sequence, i.e., the analysis of
residues that influence the ability of the candidate immunoglobulin to bind its antigen. In this
way, FR residues can be selected and combined from the recipient and import sequences so

that the desired antibody characteristic, such as increased affinity for the target antigen(s), is

34



anti bodi es are prepared by a process of anal ysis of

the parental sequences and various conceptual chineric
wEe@dioessss usi ng t hree-di mensi onal nodel s of t hBCT/US2008/083265

parental human and nonhuman sequences

Th di b
achigyiut gl B yaHp e ariop (e g Bt foptpaosantially
H“@Rkhlngﬁﬁﬁﬁ&ﬁgaﬂhggqﬁﬁﬁngre avai |l abl e which illustrate
d di splay probabl e three-di nensi onal conformationa

[137$t Agobtadedond, asebabtsgdr Ummdn@d)taﬂmﬂ)mndgldwhdéd Imto five different

sequen nspection of these displays permt
classgh %f T e ey RIGIEIERIEHE T Bhe RS AP iy of the heavy
X1 ILRR B SRR 2 LT SRL AL SO Bt
regi@i Thdsy differtives canbl datecd byugagieBidids or andre n@knnioﬁly by

ant i In this way, FR residues can be sel ected and

serologil WEHST( 6rit R Uit P EpicT P akie rﬂiles§ diffrapnses. gtibodies, or
fragﬁlgﬁtg tﬁe@g é’d 5 ﬁf%tsé}ﬂﬁﬁ\k%gﬁ% e&?g r“b@é‘%? ar(fd 1(11‘?1? Ctﬂet%%ore have a

I NCr ease
gamhBaehi gyed deltzn od %ﬁﬁfo@h,ea?hﬁlahy pe rg\d@fﬂaaihlaﬁl hegbOFamma 1, gamma
resi dues are dlrectly and nost substantially i nvol ved’
2, ggommp gf prgsnuna gy mdtarngiéphamhnmu myy, by alpir 1 asalpbr 2d above,
can ivided |

i bodi
138 o B RO SRR PR, DR, o it hrcor

ar@l@@"q fTe] QOI%W@ %dsmérgh%ﬂ&%ﬁﬁfgtlomﬁﬁ' BRae it ﬁ%apable of
heavy chai ns. i mmunogl obulins wthin a given class

carryiag eutval of th¢ fnmcaonsrréamlmhglohuhmn@tantes r bx§i oribe mifeedgin serum,
iff r nces..c be detected by S e studjes or
and i BTN Il%atﬁyc@é% i ecentird 2 Ts0 s Cppplonlalihgeh the
Ing;‘?l‘“C?d%S%i%tn?H Sy PRFRE S, EMENEARE me AIRGHEERove Fo
receptioys fol e c ragidn whygG tNtﬁraﬁfsub(ﬂasshﬁMﬁd aqlgammell G2 and 1gG4 do
al pha, delta, or epsi | on heavy chaj n. gamma chai n

not tﬁﬁ? tople ﬁ'ﬁ?ﬁfﬁrsl CGBYRIHCTES Oégl“ﬁﬁiﬁlgStO thg F‘@?ﬁ?ﬁm@ ongffNagnmonocytes
and %Jrag{(kgr r%g 'LJe]t ng%ﬁ 981 ?JH%QV the %?83@%%% %gtr%ésfgg Ran opsonin that

an an

enhdn0¥EHa 8 stosN. Bﬁﬁcﬁ@grBﬂIgG foar cﬁ@éeptdl@ oABtHe® gpes 8T dlIS results in the
consi dered the nost versatile i munogl obulin, because

activation of ethprfynetiass. dantibgdiagobilie pedskntdrvankien madeiodasy G

b nmrunogl obulin nolecules. 1gGis the major Ig in

Su(% ®Pum and the only class of Ig that crosses the

[1399] &¢8¥tRer gr&grré’d SEbbdid@st, 6 BRIRABNr fraintdAP#Gbok e th sent
subcl ass does not. throp ages, nhonocytes, PW s an

nnes@mewwydgﬁobyisehﬁkaﬁcgmmuenepmmHSMﬁ@ﬂtbm@sF@yn@@ﬂmm)Fc

A S TSk et A5 B
of itbidid %go tstotpHﬁs HEmh 8GRAL Q%E i ORIV fe allTRHO ‘Eéét:f?@nsaﬁgldlng of the
macrophages 1s that the c can now I nternalize t
allergﬁt toga [¢gieon dre. cellgfésul$s anhopsast of tdnmis plnértmacﬁsglcal rnedlators
ocytosis. Binding of 1gGto Fc receptors on ot her
that f%?]é & %Herelé|smpm§ula alﬁ%pha)ﬁ%a e ppraselie bgglmith discases.
t t
Eos AP e A bR R g i RE S EflndpBUE R 1B AR i

resuRgrhodilMBIL theaghrasitt| lpBdives 6t X agifemeidither eof, of the
present invention is an IgE. IgE is the Ieast conmon

[140i elyFaTiQys smbedimantsy prfghodias of tha pyptenyinyentps, and fragments thereof,

comprise a variable light chain that is either kappa or lambda. The lamba chain may be any

of subtype, including, e.g., lambda 1, lambda 2, lambda 3, and lambda 4.
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receptors on basophils and mast cells even before

interacting wiwth antigen. As a consequence of its
whemdioen3oz o basophils an mast cells, IgE is i nRCI/USIH08/083265

allergic reactions. Binding of the allergen to the IgE

t h |1 | t th
410 AeriRiti g e 4 Hsthalr b ARy 8oy iR Fgepents comprisng

a poRYHEPHRIBY thd Slesch %R’Gml@fy Sin@cft@h i BmPBARS 'tﬁéré: ar'%eald%rﬁié'bs of using
i seases. Eosinophils have Fc receptors for |IgE

antitimidy draggeofs, Eldmr ltitqnhmhcée tigitlogfes clémtesamhlel ﬁnemniaﬁerrmdﬁthe

in killin a Fara3| e. I does no [

frag@ﬁ‘i’f‘ﬁla AEHOT rf‘RE @fea oS 4P BIY | 8dTRENE acc&?ﬁt fors5Hpigdissues, such
r er

as scﬁfd turﬁ:?)gsg E%(Sct tles ﬁpl%dcgr\ttr g‘ﬁ: ]&:%axsnlhtagaé? rf{ag }gelﬁ)t ,hlﬁt% zaapnpc)iaFV
fragmbnthﬂi’dﬂﬂﬁhes]'hﬁealr aﬁﬂﬂaadmd?,asmglﬁa:yaﬂnanabgdles‘ asdibiuytppecific antibodies

i ncl udi n | ambda 1, | anbda 2, |anbda 3, and
formed fsup angl Oﬂﬁﬁﬁgﬂ§nﬁoted above, the present invention
[142&”Vaﬁ8{1§ élQ g&%ﬁlﬁéggée%oﬂ%lo?%féﬁp{e A &fgg roh%k?@tib%dy fragments.

resen cer

Tracﬁmd@ugr&hmrﬁdw\eera derivsivanpagasytad didsdtiod od it @iybodics (see,
fragnents, rather than whol e antibodies. For exa

| e
e.g..tNierimatel dt ek, J@uméll@fBlohbemlncalgwérﬁlgplmsm@l/\Mefmds 24p0 117(1992)

and By SRHEErTy sEnet 220 & OBt sRe G S Reny s b produced
dlreétfyaﬁm%e&ﬁbl'nﬁlﬁﬂ Hégﬁcellgq%b Fabnd Sﬁ(\azﬁltl)ooay ﬁ’ﬁgmgﬂ/ts can all be expressed

fragments; diabodies; |inear antibodies; single-chain
in arahsectptadi fesm Eapeli, thst albpfemg the fax:ﬂanlrmdmdole of Faggersmabuintsorhthese

e B et GBS T GIETRE SIPGHCEEF DA <60 G roady P dghebrcaly coupled
to fo?ﬁﬁ‘%hﬁ* )%hl%c eﬁts (CRRSE @Mcﬁn%%f gqgfb g4 T@9§)) Ac%ordmg to

proteo estion of intact a odi es see
anothhfappfdaoh i(alal),. fragﬂﬁbtlfsn:ah bofsoBitatdiesttlg dtonaredombinant host cell
ﬁhy5|cal Met hods 24:107-1 17 (19922 and Brennan_ et
culﬂa? “abgad &), fagmentwith ogtayed i liferreaprisinggrighvege
receﬁtng P@ﬁ%}gju%@%ﬁg%ﬁhﬁ@&h‘% HlyU % 99‘[”’&'0”?%%9 BQ@ t(?tPer techniques

antl fragnmeni’s can

for tBX prod&&ash dMndbeHysegednedw lr KHTaﬂf;are‘ﬁOiol the bliUsd prlabodriael
the facile production of |arge anmounts of these

(1431 r dyeibat enbqehipentsihe prighediios cheiee e stngleehaiy Fy ér@gméme(acFV)

see QTR ATl SO T 0ol SRvEaFho By “hBvE6ER shonty species

with(it@82donbifias &l tAg atr@dé\fﬂﬁﬁ Bﬁéon%ﬁ{@?f%)ﬁs Th@Dthk# are suitable for
fragnents can be isolated directly from reconbi nant

reduh@i;nonsmdlﬁ@hilnﬂmgelurlﬁgm aind ufy abv Juidirpargtemstmapi ichconstructed to
vivo half-life conpris sal vage
yield BisRen giin ﬁ&t%@mé%l? ﬁfo%félelf@ﬁ Sumsone Ly Bety B gt an sFv. sce

Antlg?cc%ﬁc %l%erﬁmgf ant | body Tr gm%esaﬁ%mﬁ%?%%gg} gm}so 0 @ lincar

antitidale”,skg.| dsedbsqitadtin U. ®.rfar..Nq. 54:3]1,870 fot dxampéniSadh e antibody
the anti body of choice is a single chain Fv fragnment
fragmeptspyay begpongepepsiia gnigspecifics. pat. Nos. 5,571, 894; and

[144@ %Zerﬁé%?emﬁ%dlﬂlgﬁ% e%: nib8diEs Bpt‘ﬁe gpés ntIR% gllttlgﬁ a}@ ﬁlgbecmcao?tmultl-

are devol const ant

specitiv SBlslbé%ﬁi/c aitdo8idh hizhinebddies thedhice dinignspeecificites for at least two
bi ndi ng during in vivo use. sFv fusion proteins may be
dlff%@ﬁ@ﬁme@XW1W&1@e€1@§|a@thSheSama§éblﬂééQ Byo @iffstaat ppitgpes of a

smg% (:)aglagen.tdj[ﬁelrasﬁ]cﬁ1 gntﬂ)rod}eg %1a(§lacrob %Xﬁ/e afi 1rs{n arptlgen %m(f?l ing 515 with a binding

site for a second antigen. Alternatively, an anti-M2e arm may be combined with an arm that

36



Anti body Engi neering, ed. Borrebaeck, supra. The

anti body fragnent may al so be a "linear antibody”,
wWe@2@9/064885 descri bed in U S. Pat. No. 5,641, 870P¢DUS2008/083265

exanpl e. Such |i near antlbody fragnents may be

. fi
bindy R aneeerivs foise i Buko s kit ieP Rkbhlimglseuls ges. D),
or FOtS fs_ffopl%qr (FRS, isges EyRI (EDEPEEEYRIE(@D31)hadi E%mr &D16),

anti bodi es that have bi nding specificities for
so ad @aetustand lcktaﬂlfze cehilarelsfanepeschaaxsemspb dre/inbicspael1f Bepecific

i bodi to t diff t
antl@%ﬂﬁ@' '@f‘eweg JRRTAR T fé)slgf?ﬁgfaesﬁ%qjﬁésea@nﬂbodles
r.st t {
possfsséesc%l 1\&[9§ :t])%tflzl tdg%nazlltnl tgagw)llﬁ(ﬂ the %H 'xﬁglgéht ¢.d ﬁggllpcﬁm anti-
interd@oivion) &dchlaIklaloam ratimmAtdhainbimethetrtataot rad@getivanigotope hapten).
nol ecul e gon a Ieukocyte such as a_T-cell receptor

Bispggifisantiodies ggn beersppredgs fird qné@ea@%@%m @rranlt@@iﬁ( Fragrguts (e.g.,
F(ab?a ?Bp&?ﬁf grgc{ﬂodéegj%gb gggl%%% b SQ%SZQ P]%ﬁi%lfﬁ:c%ar-tlle(z%tl-FC’YRHI

Ioca Ize ce

antiBRIGRABIEIEPA NG Fe8 I 3acti@tbseeh bisp&i P e&i-EisBRunit-bogi @stibody.
may al so be used to localize cytotoxic agents to

Ablspﬁcefwm -EbBR4g commdibednintshput ie BV QLS. HiP. Pat. No. 5,821,337

i ndi m that binds the cytotoxic
teachS PRI RO B SR AR P8V or on: &, wi moa
(1457 Kadtddd, f01r nekifg AispbAiB antiBIdNQlak ER R Blthd &I BAGkibNA production
i sotope hapten). Bispecific antibodies can be prepared

of fidklefigth bispeqifjt ntamididsosib&ssd on theendd-&pdsgssion ad tem irsmeogjobulin

heaVé' 2 1,111? 2 galg ng%%&}h%r&g ﬂtgh\?ﬁ? g%ﬂ?ﬁ%ﬁ V\ﬁ[l g’/gli'tGGPglﬁpltles (Millstein et

o A 5 e 5 R LA

heavbfl &ﬂérgihf d:han&nthesdflﬁﬁﬁﬂbﬁxaa (qntidpedy piodushopstentinl mixture of ten
Pat. No. 5,821,337 teaches a

dlff%‘?rg aéelpqdy(:rn@lﬁwles‘zpﬁ@iycamnﬂy eryhas Hhiq Gwergt bipnestc sRChBes

Purlﬁ&{t %%&%0@6% Sfe%ulgh@gl%h ?sotﬁluglﬁ)é Wﬂ Y Pl%rlblgﬁto%h{phy steps,

is ra@Rt tlaekdrasnd, %n@ asgdoutt iltedseee R%\pfserﬁﬁa@’towdufdAQre disclosed in

i munogl obul i n heavy chain-1ight chain pairs, where
WOt%@Sﬁa% g alt AEAURERKST 6 éﬂf, M@ 5680316\651,3659 ED9M | | st ei n

t ,al, Nature,. .305: 537- 3 ause of
1146, oL PR P ot 4 RSB i Jfesired binding

spectitAiRS anttdRS QY Q! écﬁﬁ’dlﬁfné(qﬁ B3 dFONB&) toﬁﬁl‘ﬁﬂiﬁ%glo%uhn constant

potential m xture often different antibody nol ecul es,
domeﬁl sehuaniaco Rigferobly, thadusitreiscwitlr ety lsiasp eldin censtant domain,

st.r.uct Pur f| atio t correc nol ecul e, .whi ¢h
comPESE HlFRY PERAEI, T A SR GREP BN pRYF SF e Mg e firt
hea Iﬁﬁ{ consaRER i% HRCy P)r%njéali‘[ﬁn? HRARE heyds&l %01‘31[ t !:% bondlng,

imlar proce ures are disclfosed in WO
present i nelaase okeof it fadionsENB@A skncodifg ﬂﬁﬁﬁﬁﬁﬁﬁ)@lobﬂlﬁﬂ ]héavy chain
[146] According.to a different approach, antibody
fusiqpsandyf desiisAaihs snpupeglebdingaaht chainsre tﬂSﬁIéed into separate expression

vect Iggﬁé{éi e{rg E(B 'trgﬁsfg&P glki.)(f) QXulﬁlmé l% %eqp 'TmsrBrQ\ngﬂ fof g)eg.@f ﬁex1b111ty n

I Nmuno cons domai'n sequen

adjuRtigf e alutyal pfdj)%rtfdiﬁ lo@ Fhel tﬁrepr@p@ﬁhde@rd@@rﬁéﬁYs iak@ibddiments when
constant domain, conprising at |east part of the

uneqwah@éios cfthe thramol@@tidé gh@iﬁ%useritin the qepetfustion @rQVédehtéiv eptimum
ylelci ?]fe thg Id%sé}eﬂ,h gsg)\égl aﬁgl%orcﬁr?ﬂ g%ﬁg%gp%g}?g%% Jlsert e cmﬂng gequences

for two or all three polypeptlde chains into a single expression vector when the expression of
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present in at |east one of the fusions. DNAs encodi ng
t he i munogl obul i n heavy chain fusions and, if
walewpoedps t he | mmunogl obul in |ight chain, are PCHE$10081083265
into separate expression vectors, and are
t ransf ect nto a s abehst

ot o 0 BRE PRI R halts S RLLa BT e R ebiy s PRy e ratios have
no siifttaht ATRPEK %Heqr@d ehﬂef&sﬁw&ﬁlmnym&mdnde fragnents

in enbodi nents when unequal ratios of the three
[147|c])o[[1yppmf¢rd@ ahtzidirsentsé this aprirbeche tredtspacific (antllpD'dDGBI agle composed of

a hy{) (? rgxeltuh(ﬁg%ineﬂeg}sg fgl”ila{ljllﬁ] §/1£ 1rr ‘rgtgp 1|n§ ﬁgeccl g’ﬁg Ig%lle 21%9 yand a hybrid
S IRERL A0 10 I 8 DO I O 14 .0
othel eastlt wuofopad yipe ftis akynahaiio stridiure qadlitated theosepiration d6the desired

in_high yields or when the ratios have no significant
bispegifie gmpepndHeony uayanted immanemeblidrhamgombiniionhas ihsnpresence of

an 1%&1{11@&5&1@1 lg%h?f %{1@ ?Ig% g%ﬁg L4 BF th%]c 15%)?&1‘?10 %pcgéc%%cﬁbwdgf" for a

re conpose
facile Wﬂyﬁﬁ@bﬁa@tidmﬂ This apyros &tais rdilSMdSBd & W §4/ Om%d Fdffurther details of
specificity in one arm and a hybrid inmmunogl obul in
gendnetingybigfteaifis-antipedicscivai for padmple.pruosshdic ng, MetedoidEnzymology,
specificity) in the other arm It was found
121??1@?1%%& s asynmetric structure facilitates the
[148F €PREGUIRN0 %ﬁo%@ﬁaﬁ?@dch s PibePELUTY. PaC NEPSYNY, 188 QH& interface
unwant ed | mmunogl obul i n chai n conbi nations, ~as
betv@m@ 8 @ac of eftitady inmotervbeyl cab bk iengihegybd tochakimizatho pbty:elumg of

e Ik B SRR s L] SIS P e
com f}éeg%@% st aFfkt JrY ébg@ RGk. s 4l mgﬁﬁgrd’ﬂe'd?gnl\i ﬁﬁgﬁ bfdirfo acid
nti bodi es ‘see, or exanpl e, Sures thods I n
side Ehziysrirbmgiie int&Tac2 b tl(elfﬁ@@ntlb{)dﬂ&bleéﬁlemrdtepglcéd)w&h Gdrperside
.approach described in U S. Pat. No. 5,731,168, the
chamsn@& RIS OF HRYBIRP AT et PIBENSAREY L Koaieroplidential pafmpar size to
i C t
R L S L R L

replmxeg‘ ﬁggea@lmh@h@ﬂfsﬁmh@mmmﬁﬁuaﬁ o8 @&}k, alapik or ﬂfredthﬁb) This
omain. In this nethod, one or nore snmall am no
provateisa ra¢cfianismaphigcropsng theeyi¢ld 06 tcdetcrodimen evariothar unwanted end-

dy .nol ecul e are replaced with |arger side chains
pmd?’%tsﬁu&%/sﬁo d?C'IIB 8r tryptophan). Conpensatory

[149] C ®Ydpletiie an@bodictan i g@broSy-1iSied dr &hetelogBnjhiLatt’ h@ntib@ﬂﬁ@ For
Side chain(s) are created on the interface of
exarsldcm odithd dmlbydmhletbq hetetpgonjepitacimbe aupdpsl tamvrdm dlad ether to
e.chain mal | er. ones ani ne or
biotiP SUHRHLY v oY Giradl: b et Lnar Ry pisg cclls to
unwEul&@d }z{éng @J 9fpat. 'T\?o '1%7%“}8@) R4 f&r"t?eratrﬂ&ﬁ of HW‘Q@E%%@& (WO 91/00360,
ucts such modi ners. [ 149] Bi speci
WO @arzobam aad iEiRd]SOl@) HremOhjugkedmﬁbodlbeemW be onfegsihgany
anti bodi es. For exanple, one of the antibodies in the
convegieat erosmiinkgag methads puiitablg ﬁr@a-l%m@\ﬂgamﬁ arey Wl srayat ingthe art,

and Qﬂe%§cﬁbsgc§#§ﬁtsa@5f E@dh%% B@U eal %nﬁ??ﬂﬁ%& ofREER.1i ing

nirune sy unwant e
techﬁlqhé§ (U.S. Pat. No. 4,676, 980) and for treatnent of
H'V infection (WD 91/ 00360 WD 92/200373, and EP
[1500 33 8d)niquqs fierr gsoeisfing hiseccahe ppthadiss fipayaibodn degments gave also

beer®dBcribed in the literature. For example, bispecific antibodies can be prepared using

chemical linkage. Brennan et al., Science, 229: 81 (1985) describe a procedure wherein intact
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conveni ent cross-1inking nethods. Suitable

cross-linking agents are well known in the art, and
w@e@odéssed osed in U S. Pat. No. 4,676,980, al opgr/vbs10n8/683265

nunber of cross-1inking techniques. [150] Techni ques

for t] i i fi ti bodies f ti bod
antieplgs A Do R Batly SB5h EpRRP RS FraetREly Ty Bmants e
redub& inGK& éncelfa'm& kﬂhidl%oﬁmeixtz%ddg%ﬁt, CRfuR@rRhRO3S gtg‘téi_lizes vicinal

usi ng chem cal |inkage. Brennan et al, Science,

dithibls(ab@@8)vedemtarmbcalapdiociéida fenmeien €The Fabt Gagraets poctraal are
are proteolytically cl to generate F(ab' D
thenfCP%‘?ﬁ?Htt% rhl%&@eﬂfzr’%{a CENbL ggﬁl@ﬂwe% G he %aa?)e%ﬁﬁe%f‘éwetéves is
thendeds L bThEPTEY 7B RARHn mERAMSIMRLBRRL Rt fsplyed with an
equitho$dtlafriogiet éfaherathcoRab'-TINB &ab/atif¢ agiventtisc bispeifat @dibady The
. then converted to thionitrobenzoate (TNB) .derivati ves.
bispeyific gntihodies prasucaherndier ysed et daeats for thesplepideconvectibeption of
muﬂﬁk Fab' -thi ol by reduction with nercaptoethyl am ne
and is mxed with an equi nol ar anount of the other
[151FaRecdNBraiesss has fa¢Ritdted fierditethecdicsp ek fbi-s Hoddni@d@hyfrom E. coli,

_The bispecific antibodies produced can be used as
whichgeantbs chemioaHi ceunledctoi foun brspeniie pntidrodins. Yfalabyzy aesl. Exp. Med.,

[ t, progress has. facilitated t.he dire . .
175 2Ry 5 e Frod iR oL b bRhERer g StgRiomiipey Fab,
molR&1C BeMH EA)' b oGOMPRl & chRateBr L RIRIARSH . 6ol2d RBHCRS to directed

Shal aby et al”, J . Exp. Méd., 175: 217-225 (1992)
cherdieslooupleng evifpe cdfocti tbabispecafid atibpdhubtertiispedific antibody thus

bi specific.antibo F(ab') nolecule. Each Fa
formied 3y g adle ﬁaﬁ%%q(fvpg é%tt]éedﬂ?b%gﬁ@p_t‘trcﬂn_ﬁ ngrygal human T

. r r o
el e AL IR R B BT CROB I TP S e b yman
breattitusiof trgeed was able to bind to cells overexpressing

t he ErbB2 receptor and norpal human T _cells, as well |
[152}s Viepipiylephniees| fox makigg andjsplatipg bisperifc agtodytfagments directly
fron{fé%ﬂ%&tﬁtec%ﬁac%ﬁhﬂ%%ta DIHTRBAY £35 b UPR exta&%%?%ﬁ edift® %ltibodies

arious techni ques {or i Ng and i sol at| g |gpe0| IC

havehdeh astiucéd @ﬁﬂ?ﬁh&ns ip6is| Kodtelaimer i anbhmandl., de8(s):1547-1553
cul ture have al so been described. For exanple

(1998). e dedine zipidr pertidss fieay e Fes Andiusdrretsinsysira fnked ioitheFab

[ . ..Kost el t al, J | | ...148(5);: 1547- 1553
poreBBENS I EnTibefles Byisare sl MRS BT bREOAGERFER Feduced
at thd _tmlfgp, r&i6h RSfoyRmforlonftkeshd et REofidbed ROfokrh MMSarfholiyvo

di fferent anti bodi es by gene fusion. The anti body

hetetpalmetis nElris meghod cae dlso dd usitizedior Hiengeducéigin ohantdoflp hpmodimers.

N r,s and then re-oxidized to formthe aptibgqdy
The [ B0G HOPSIOEF RS HER s Hob ekt BBl oot por Ushe
00 {003 a8 MR Coicehantf for I pecific anibody

fragicatd. THscCfiragnhdsfs cadijirbd 40 6dohBetddB3d Vhhg apimkei theds 0o short to
alternative nechani sm for naking bispecific antibody

alloy pagimghetveenile Prodnmptinsor igppring shan\Arostipgyt bg Mrotngd Vo

j [ I I [ -
domny 8 of st HBluahia PR PR i Sk AL 60 By domains of
anotRAerCfedggh dng ltierebynrih i@ avkigen-binding sites. Another strategy for making
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been

reported. See Gruber ef al., J. Immunol., 152:5368 (1994).
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domai ns of one fragnent are forced to pair with the
conpl enentary VL and VH domai ns of another fragnent,

W0 b@pebagod or m ng two anti gen-bi ndi ng sites. AnPCTIES2008/083265
strategy for making bispecific antibody fragmants by

[153 h%&?}fygﬁgg gztb rf‘x%rg Bhé?l%\lgg VF]?enélgsF gr)e cd ol ?at di‘%’g? l%%%g) ¢ %rlspemﬁc
antilfoH8%4hn bd %@paﬁﬁt Thedi a3 V‘I'n{IHuI{HP r 1317t b@(‘l Jowp A/ ﬁﬂuﬁ%le%% antibody

are contenpl ated. For éxanple, trispecific antibodies
maydenntomaprab@né/dr cafalidlized) faster tBan a bivalenointibddy by 6@cll expressing

1991). A.nultival en body may he internalized
an aptigen te Whefabtnﬁsamﬂ@éaf)ﬂtbﬁ%ﬁtf@rs atlﬁﬁlzﬂﬁh% 02 tRETER Nt DYERURIRn be

mulﬂatle?b%{gﬁﬂod ﬁ%%rgllri]btr?g%ﬂ nbutl(?i %"El'té%i(eg ?etlEavalent antibodies),
whldhmaarhklreermlg@ﬂodneedh‘dy tecmaibmht aqiresbmdloé auWeicractdrrrneedmg the
nore antj gen bi ndi ng sites , .tetraval ent

polyaeitidsshirias pf tharntibo aﬁheamﬂte‘@éﬁnﬁ yntghogy garegomgprise a dimerization
dor SRR rEHCIARSA PRl S RGO TR 0% A

com@ﬁids kq&dc\bnglafs oEPIFd 28ioA dﬂlal‘fﬁtﬁgezr@% ioRNndRIRBEhaABkht By will
or nore antigen blndlng sites e preferred

comnnwm Feareizion ade tiuenocoarsrdnsigen biodingorss @ftlmodfsr)mlaml tpghe Fe
e r n this scenario
regiggh BB it PREFishT PRy heelkoruRREN Y ERISLTED thees to abou
cighfBut greferhilp %u?galﬁﬂgkﬁ §mamgrs%§ ainativienttaR8bddy doBREs at least
The preferred mul tival ent” anti body herein conprises
one paypepdrdsichais (afd) preferabdy tvoo pdlppeptide ghams)bwherpmethepe\llypgptlde

chaie@hﬁqm%té@am ! feanqrgtl}:pgg I\In%@?ebéﬂ%g% %H gllg‘l@tﬁl%%/ e? }gqt,mpae%tulde che}[ n(s) may
comgﬁ @D@t(b(g nt-\‘W)ZO%EZS’)E’ efﬁbt W@re‘ﬁh@’m% AMSLELS]e U 1|n, VD2isa
ypepti chai nprise two or nore vari abl é
secodd ratigtde dérasini Rsisane @plyq)blﬁlctm;ihym&ﬁtand?e redian, B andEY represent an
mprise VD -(Xl) n -VD2-(X2)n -Fc, wherein VD |s
arnnfq %4 owmlywrlée,&aﬁau i 0 oyppFerdnsanceciha o lyaeptids Céwun(S) may
con BN 561008, RO VPECHASE 01, T A3l .r

regiéh ¢igid) The nhltl‘EQéntlaﬁﬁl’é reif Pef@abl ﬁ@@ﬁdr@@ Figdsn $ast two (and
rise: VHCH IeX|beI|n er-VH CH - Fc region
prefmbiyout e e Vaﬂablﬁcdqmanmolymhdﬁs Thammltiseat antibody herein

may Bt s o BB S SlettoBbEHED AR ] i riapls domain

polyp&#idRs VRl | Aht @heﬁ@ﬂﬁﬁdﬁ)l@&ﬂrﬂ@ﬁ?hly@@ﬁhdeﬂh@nt@ﬂﬂbIa'tédade%‘éomprlse a
anti body herein na for instance, conprise from about

lightt alwaint \carlablelﬂon@mgmd bp@dttallyhﬁmrthenmmbb e (Walvmiam.

ol ypept.i de The li.ght .ch var bIe
s opyRERd v EEhe Brivernifour Ruhe BHirr el S Prp e n
[155Y a!‘[ﬁ?&%& @TlgloéTﬁ’bJﬂlﬁ%s e o) Bbéﬁ?@“ the fe‘éeﬁthﬁ\renﬁeﬂ' Rie! 1ﬁt%r1f%hgng
154] Anti bodi es of the Br esent 1 nvention
antibadiidgsher i ncl ude single chain antibodies. [155] In

[lsqpartl cul ar enbodi nent s, .anti bodi es_of the present

| noerine apidse@engs BPAEIcREeIY ofiihs #iodiss deseribed hgtringre
contgrglg e%ibﬁgleeﬁc Erepgltlrfl l%é(_)%egggﬁ% tc? In&&rg's_eo ?1%2)')1(129“% gf?inlt%l and/or other

biol®icdl psdpcatids ®f HQ dnﬁbb@l Arhine abﬂdFSGqMC@%mdhltsI(yf thé) ﬁitﬂfody may be
ot her biol ogical properties of the antibody. Am no
prepaged byspiediste apardpaiatesiuseotigechanesigina palynysdeotide that encodes

the antibody, or a chain thereof, or by peptide synthesis. Such modifications include, for

example, deletions from, and/or insertions into and/or substitutions of, residues within the

40



prepared by introduci ng appropriate nucl eoti de changes
into a polynucl eotide that encodes the anti body, or a
w@e b@pnessher eof , or by peptide synthesis. Such PCT/US2008/083265
nodi fi cations include, for exanple, deletlons from
and/ r insertj nd/ or . substitutions.
amiftS irgu et Al el AR R EP i BERTRESUEE nigtion. and
subsﬁﬂitio%@law beARYd<CB ram\lwt Iﬂ@enﬁleil afgd Rl %mcﬂea%me%al 8Mdtruct
substitution may be nmade to arrivé at the final
possassbs ﬂmdi;csqumimmra@@dlsndfsaﬁ" h¢ hmirfol aval cleogstalsoahapalss eestes
the desired c acteristics. The am no acjd changes
translgtiqnahRPCeF st ¢ o ditedhensh POHENSRE diuwrler of pptidon of

s
glyc@%égg)gss\{tg% %fﬁf?ee gﬂ@aﬁghyg}& ﬁﬁ%lﬁggafﬁ%atd?%c#ggé hﬁd\%rfoplgolypeptldes
ofﬂﬁ@ﬂﬁkh&ﬁtﬂﬂmﬁnﬁ@dﬁﬂhﬁﬁdaﬁhﬂmﬁb&hés@Dhypﬁﬁﬁndﬁ&nﬁ&lthe

resent invention g be included in antibodies of the

[1573 r Asassful meikask fop ﬁien‘[l gryljon Af Gergay resipes egregpns of an antlbody that
are ﬂrgﬁﬂ%a yc%?é]ﬂs%r &fut ?s' i cc}f“e] |l ?fhe% n Igé &ﬂf&g@tgesﬁn as described

are erre ocat 1 ons ftor> nu

by Ouﬁnﬁl@hz{lrﬁ dnd A ARIiA Scﬁﬁ(&ﬂ DERYOILY G 989)S HertS ad@&ﬁjeld@%@bup of
by Cunni ngham and Wells in Science, 244:1081-1085

targgt roRd)cs argeidentifeedr(esi, ¢herged ragrd@gfpmh ap argg 8¢, hisslyduangl glu) and

i dentj f.i ed char ed residues s

repl 68 b gy o ey iR AR A 1S e S Bn o

polyﬁﬁﬁﬁ‘lte? Meltieceiha ﬁ&@ﬂc@éﬂ S¥0th @ Ginch o FREtw iR Fi@@A%’ﬂhge@ TRB{cEnino
or polyalanine) to affect the interaction of the am no

acid dedatisnsanmoriB@@ giunttgenl schkiosdy &nihasubstittidne deni apnsefined by

enmpnstrating. functional sensitivit

) o.the . .
introdhypag fy thr BREEREHIAgFAL B P EYF B Pﬁ%@é@&t&%g}f bt sy the site for
introgﬁ%fﬂgl ! ut | onéﬁd}%}é}g@ﬁce W 1a{1 1S ptr&f‘et i, @k nat re of the mutation per

e site for |ntro uci ng an

senaﬂmmmbapnﬂe&anmmﬂd&m%amnpb;mnmabz@ﬁmqﬁﬂhnnmmedfahhmnmnata
. hature of the nutation per se need not
givep SEee eI BY O P@ﬂo@%ﬁ%%eémlﬁ 3 C@ﬁsw%attth@taﬁ%ﬁﬁ Fofaregidegion and

t S random
the prSy it bfboRl BBl B et fea B BedE R ARG, Togon
(158N czkntuhs aame@&&e@lu@mlbns RBludb afynov ahd/BNtHbaNye-t&aliRg Medons

for the desired activity. [158] Am no acid sequence

rangingsigrengshgommatcuerdduatp molypanides coptaimbrad hundsediapre residues, as

weli SRR BRSh A b o e Con AP B b S RS samriguor
term¥¥Rl insBRioh N tcARIBAH YRGB dyNSRE bt ROSrrRfhaSh &Iy Presiié bt Bl @ntibody
am no acid residues. Exanples of termnal insertions

fuseil tech agtetoars Eiypdptdy: Qthethnsomtidnal samrntsadf amstnhbedyyinclude the fusion
resid or.the_.anti hody fused to CYyt ot QXi .

10 11 P it of i R 1B ary D% e ANEISR ofhobayide that

1ncréa'§@§ tﬂg @er{lﬂlenaflft"lft‘\‘fe%rf' tﬁeoanttllagd or C-termnus of the

anti body to an enzyme (e.dg., for ADEPT) or a
[159h o lAnpehet tyghe of hatiant icaneasias atideubertutinnhalriand. II‘haseofarlhinte have at

ant i body. [159] Another tgpe of variant is an am
1%8%16&@%%@%@@ usrin herangihedy malesuloverlpeediby aditfereat residue. The

sites oq%?éaté%pﬁlbé;@g %d)ﬁ s?ﬁktﬂu{l B eﬂesﬁgﬁclﬁ% RS @é?&gllrl?gog%’léeggons, but

er en resi

FR dlfttioas hrefalio cvulsipldted. I@ﬂ@érvﬁﬂﬁemamaﬁlcsni,dﬂﬁdtﬂﬁ gubdfi€utions arc
hypervari abl e regi ons, but FR alterations are al so
Cmﬁ@@ﬁk&ﬁplated Conservative and non-conservative

[16(]? ug tanl%la 03 fRaE OI‘?SOIIqtthenBJIOFOglcaI properties of the antibody are

accomplished by selecting substitutions that differ significantly in their effect on maintaining
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[160] Substantial nodifications in the biological
properties of the antibody are acconplished by
W@ 200006480%) substitutions that differ significaptT/ySions/083265
therr effect on maintaining(a) the structure of the
bon in the.area
(o) By N BRI B oo PGP bbb R R Caafe fF SR, Top Bffmple, as o
sheet Blehélﬁﬂlr&)%f&ﬁlamfﬁ‘ r(QPﬁh@ Qh&t‘gé Yr Q%dr&lﬂ% ﬂteern@Iecﬁl'B %t the target
target site, or the bulk o e charn
sneAmﬁﬂdh@hﬂknéﬂmewkﬂmmnmot |nvoIved in narntarnrng the

per confornation, of t anti body al so
[1615 VR re%%ﬁé]% vl t“h MAERIRS t?%Pﬁoﬁﬁerv?@gorFﬁgon of the
- [
antﬂﬂ{gl %?sjgnr%{%cb:’% %1? ﬂlﬂutelﬁnggneglﬁvvg?g Mle etco:yS?el el f&lg?tlve stability of
the rrmlyscﬂie aadlpederitabéiant arisklinddalyg. (f(a)nklﬂ‘peflSDV@steh& ®hdi) hiay be added
particularly where the anti body is an anti body
to thﬁ raa@l?%mto dPRIPVaL!s ADIGY fnagéfntanty) wherg g ancheds | W@ agfibody
fragr?l&k?t Stu 111 W énowkra%@gﬁt?nt i nvol ves substituting one or

pervari a egi on residues of a parent

[1624m0nla<35abe ofGab@it@idnl virhat mesves sungtiti@ing 8né GiSthofealypetvatable
for further devel opnent will have inproved bi ol ogi cal

regigyy @p@nes a1 pas¢rdrentjeodyoGengralha tlentesding potant®) sphaoidsi fon further
ener at ed., A conveni nera
devigiied yEU ARG GuPRRRoRle Slagvafa B RRF affbody fom
whldlpthé'yr &l @RordRH N cBARARNE WP fegenBatiff bioh sSBURA@Inal variants
hypervariable region sites” (e.g., 6-7 sites) are
invoimes affetjtytmatg@nen asieg @hagepbsﬁanb IBeicilyi seoclbgtcrtantablersgion sites
each site, e antibo tants t ner at ed ar %he

(S
(c2qhd Jpiiayéde iy e G GISFE cgHiRe SHRSTIYR ﬂ%ﬁteaa% site.
I
antﬂ% gi%g%ﬁ[g Bﬂeu @ﬁ‘er %Eﬁ%ﬁ%eﬁ?hg:ﬂgn@ gntlpt{aéahégr{ CfFlglgifgntous
phag\eqmrtm]\ésSasEfnﬁomite nhesgarnedﬁqﬁodtmr of Mas3 Ipabita(gbd)g/nmai cach partlcle The

activity (e. bi nding affinjty). as _herein disclo
Phaﬂendléirl%bé?rd ‘taﬁaliltél arst thesceaaras &gttbelh%é‘rw PebIlY (e€g .bahimg affinity)
as hgr ﬁle(ﬁscflcpse(ri ;fg(r%lrrr(%ééqf(? deﬁpfg %h@ﬁh%%ggg@gﬁéﬂg%reg\ﬁna&%g ?cﬁrlrﬁodlﬁcatlon,

alanﬁt%%bﬂmﬁﬁg BOAEEdRdichn Be perddrinfddaaeniifit Ipypaitakigele re%on residues
bi nding. Alternatively, or additionally, it may

e
contpbwiety semficanslydn anyjsca tinding: s‘tlﬁrm@tvme pupdditignatlijait may be

ben L BERAEs 3 SRR MR nF B Pt DR iy contac

p01n§‘45‘etﬂwé‘éi‘1rth@§ﬁtltfo%§'aﬁ&' a8 aRibnR ibhed tag Sues b&ﬂ!@cﬁ ré&idies and
candi dates for Substitution according to the

neighbarhng rgsidecseirabamdatatas foeyubsttuti@naeosdehtothe thniguey @aborated
enerated, the panel of variants is sub ected to :

hereflE ik i ks S § 9 e RIS VAHETID BaLREC s fhscroening as

descﬁBQ@ﬁ?r@ﬁl g%ﬁ%&dl&%iﬂﬁ‘ fFiof ro 1%5{ &Vd?'?ﬁor@%t t5§§¥ys may

be sel ected for further eve rrent 163] Anot
be stlyqed fifr famthandeedognamar i ant  of the anti body al ters the
original glycosylation pattern of the antjbody

[1634) Pepihyhips ohaaio ared etriangolihe apib %@&eeéh%%grarla&%@%ylam
patt&q? ﬂﬂeea‘fttlf)&%}ﬁ %lyl a@tettlft] sqgédtnﬁ 8@3 %&fy g%u%ghfcﬁgte%metles

coS on s resent nth

foun@ﬁh itHeuyibodyl @Ad/oh YIRS yhddr rBére %ﬂyo@@}tlh‘@(ﬁﬂéles tha$ are not present in
0 n@gl cally either N-linked or Olinked. Nlinked refers
cq

[164] Glycosylation of antibodies is typically either N-linked or O-linked. N-linked refers to

the attachment of the carbohydrate moiety to the side chain of an asparagine residue. The

42



the attachnment of the carbohydrate noiety to the side
chai n of an asparagi ne residue. Thetri peptide
W@ emaeses aspar agi ne- X-serine and PCT/US2008/083265
aspar agi ne- X-threoni ne, where X is any am no acid
. except proline, are,the recognition uences .for
trinegigs st PR e Gt St T BRPET S EOHET Qe ¥ iy fy emino
ac1d%§9@yt BEIIME, &b AR Ehnion RHSonctor Eﬁﬁ%@%tt@éhn@énft Betheof
these tripeptide sequences in a pol ypeptide creates a
carbploydeatt inadictylty tesypatgionside thain FHusnthe gpregblgae@xf yltbd¢riadthese
. refers to the attach%pnt of one of the sgg
tripeRidE BANEHCH &t HEABPIRLL @{aﬂa’aﬁ‘é@@@é@nﬂalrg X§A3€HOR ity O-linked
e
A A TR L T R R
or xgbsotolachyds@gamiridtdr)d, At tcbrﬁmOﬁlfy sghye:ols&t@mmnalmomgs 5to

t he antlbodg i's convenlentlﬁ acconpl i shed by altering
hydropeprghnger Y‘Holﬂél&iﬂé%t%@Yﬂﬁé cised it contains one or

(16577 IA%dﬁfog WQ%? I%%Eg 9 &ﬁﬁc@jﬁ% E(ﬂ}%eﬁl%ﬁh'}g Q&C%ﬁi})%sl?erd by

alterdfy thed@iddyacide qaebictsuetthaf Lt cOHitainbl BAE bit MbicT thYabodB&leSribed
nore serine or threonine residues to the sequence of

tripepHide mugmqua (foaht hllﬁ@d;glxqowla@\n siteile dhg hiyeretign mey elyo be made by
site The .anti bod ventio
the YRR oS A P TSR Py B Bp Rt of (i it to thggsequence of
the Gt aﬁﬁ'ﬁtﬁi@q%r@lﬁlg@d \5 ?@d&?ﬁﬁ@ﬁ‘%lté‘s?l | - medi at ed
cyotoxicity (ADCC) and/ or conpl enent dependent
[166¢ y {Tbt entilwidlyyf (tl(ajmfemmnnhmodlﬁedb’odyrespﬁht ® affegtobunction, e.g., so as
chi eved by i ntrodu j [

t0 CRALS 4IBER AR TIF e RS AlE PN EALARE Y e%%rdcomplement
depcLAT ?ﬁégﬁ@%( )taﬂfej[h hﬁﬂﬁ)ld%glr“]hig %ﬁ%&%‘e %@hlE ol%#ﬁ‘r?&ﬁud?é’ one or

be In C reg reby
mor¢ amatociead srubelmtaubrisl id an W@ ﬁrdglﬁlﬂ) bk |aﬁnbody Aﬂtbmaﬁefgy onadditionally,
The honodi neric antj y thus generated nay have

cysteipg FesiAuals) maEbs amtr%wbw thapargion yheaghy aélpwmﬁzlrnéeé%l@al disulfide

bond pq'ﬁ(ﬁl ﬁé}fﬁ&{}{ﬁ?% gﬁ}e%%%kﬂ&éﬂlé %glbg Fllglgtgle]?quf%&i ﬂ%?lrhqgg mproved

interBlizatidil Bapabll B alld/ 3Ot &AIonién eﬂ’ﬂ@]@&ﬁatecﬁeelﬂkﬂhng and antlbody-
| mmunol . 148:2918-2922 (1992). Honodineric antib

depapdent cetimanedetozisity (A t PerCagen ?Wlt,)? EmyM@risU%bl% 95 (1992)

and ShGRR MRy 71 o Rty AR T bl BBH8e3 T gahanced
antl-ﬁﬂlfgév)t@n ac%%ﬁﬁﬁ?blsﬁ %%re@&dﬂﬁiﬂg@&@&o&%cﬁ@neﬁ REYsEEBK&T as

whi ch has Fc regi ons and may thereby have
descahbdmcWolft engl, €mpedr Rey@rsh ANASHBEE S0 pabi Ailttslmesvelﬁem antibody

t evenso , L- Cancer
can b UGB b SR e B orie T SHY IR Fovdenig %ncs Cppglement
5P 00 capF TRV ShOSE1 BRE L2 LR D %n 3210230

bi nding epitope into the anti ody especi a
0989mt|body fragnent) as descrlbed in US. Pat.

, 277, for exa used herein, the term

1671 s ; P\}%@@asre ieptEr hg?ﬂﬁ‘? Abthe ,amﬂwg ORGINRY NCPEOFHC a salvage
receftg)gn?leﬁé%tp’ltgﬁe&&’tzo’c thg rectgillgdéy;)(fe%lﬁgltah? gh rqg é‘tgoo #Sfﬁaﬁfjﬁng as described in

U.Simenea s, 789, 17efor BxMhpe. AetssdhmRedif,thé feemobaltdi rb@fptor binding
.ol ecul e. [168] Antibodies of the present invention :y
epitegies sefpis toralicpitang of shg Fciegpa odjgn é@g tapecu . orlgCaden,, 186s, or

1o afl fesBlonh B R uRHHb kIR Sl BRRIARE oF e 1eG molecute
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therapy with i munoconj ugates conprising an anti body
conjugated to an anti-cancer agent such as a cytotoxic

W@o@no64805 a grom h i nhi bitory agent. Chenpt her BEEUS$1008/083265
agents useful in the generation of such

ugat es ve been des ri.bed ove.. [,169 :
168 A BSTRRSERE B usdhsh aits S gPodtBrt Sk in cpitope tag or
labeTRILGH} &clif plAfcatDHGR d?a%n@stﬁaabbﬁﬁ@l%ﬁé CTIb invention also pertains to
mayt ansi noi ds, a trichothene, and CCl065, and the

thergpgrwittaimmesocohjughtes eomplxsmg aIl hlatbokiavenjtl@attedltoaa:nt anvir¢apcer agent
eferred

are al so .cont enpl at ed her 170

suchAs ST HRHE 22801 © ngmgr%aynf(l lmfw a%eﬁg%her%wﬁ?% Resyts ggeful in the
gendritfon! PG 1n99uﬁ(fc ﬁgaeégﬁé&edoew dQé%ﬁbQ abREe

naytan3|n0|d Mayt ansi noi are mtototic

[169] nkdiohjuigates of fraintidotly biyd Oﬂiti'lbthhcbﬂersglalluh@lhctMG toxins, such as a
pol ynmeri zation. Maytansine was first isol ated from t he

caliQgaicyy. may kS ghidson iEhoBaLs a8 FLA08),@ud die degivativgs of these toxins
that ﬁa@e tgxfh a:!:gi')frty %P&ﬁg qyo%%rh%llgtehthef/&is di scover ed t hat
r-éb Al ce mayt ansi noi ds, such as
[170]rayﬁ aﬂ%':'lblﬁﬂ’h‘rea reﬁledﬁndilimahmﬁbcsth (feistcapsh drdrapmchB) of IN@ invention
4,151, 042). Synthetic maytansinol and derivatives and
is coamawgae ong heme@fm@srt@smos@ mebasdles fdpytaxampileare inytathts; inhibitors

4 248, 870;, 4.256 6. 4,
that 8 B NgDiine oy Dot A Nighantyige ééfsml&%gg%@@ cas
Afné‘ar?’s@l?u‘tﬂl@lﬁ eﬂuﬁ%@r@%@ S ‘Pa@JN_’o 3286, A, 1§3JSLb ,%é\%as;tg%overed

4,331,598 4,361 4,364,866; 4,424, 21 4
that 4¢I%12nﬁ<8’ebesamb odKE, rﬁ@@ans[nb?cns such aamaatanempk antddC-3 maytansinol

estersg P kSl N e Shge) ek pptgatiad g QaRy A pearakanalogues thercof
are cﬁm&geﬁ' okt a[ﬁé NHILNG. B2 TR 3688h. 29Ud GRS 256.746; 4,260,608

mrunoconj ugat €s cont ai ni ng mayt ansi'noi’ds "ahd t hei
4 261518&43@@94 ‘|75:7 L4$3e)7alrlé dBe&;BG&edSOSEZﬁQ £369p92%,4,313 94654 315 929;
64 and European Pat ent
4 3165 82«?54 é%%yg{ a 31§1é98t4 éﬁl 6i¢ 6&649&66& 4 4%559 460, 2568%«362 663;
8623 (1996) described i mmunoconj ugat es
andggzgﬁﬁglng a mayt ansi noi d designated DM |inked to the
[17170M9&4 efathptad irhprody tHeddBerdpduic ivdbxagal tasdindatitBifaytansinoids have
col orectal cancer. The conjugate was found to be
beerniagigptegyie sntdhadicstsoomfiedlydinding sxtuger eell entigsas. laweiungconjugates

con G ARAE R IR i b ey e ler et i TRl . P
Nos 3, 20RO R 314ad,0BY aﬁ@ eMiopRhd PatbhtBE 0192803284 1 DAY oI Prc. Natl.
mayt ansi noi d nol ecul e wi t hout significantly

AcadliSoil. ATSAORFO1 Br86B3 0199¢) desbrilat immunpcofjugitehemrbeng a
tibody or th it ansi noi d nol ecul e. verage of .
may sl tesRirthd DT R Bl 66 Befpugiay etifody GHE bibgigd aeainst

humﬁ?? k&I6HCR B@r&els ';I‘B%oﬁﬁgétg%x fén{hdei 'Bé“ﬂ hﬂgcﬁwo%qaﬂw&ﬂdg ¥ultured

of target cel t negatlve ecting t
coloh wamder oafllsoandssﬂowled lahtityinof atthetyantan antthp tahbﬂmugzlth mejn
one npl ecul e of toxin/antibody woul d he expected

(1724 n patibedy-jraptapsineidconivgaies HedTenseddty hareerabrl %Wn antlbody to
+ YRR D054 SURaUE el O LG ARy of it

the amabu&;abr B0 tagRasinSdi rhélbé e ey ivigicndi3ds mayandhsidInasiedilcs

for exanple, in U S. Pat. No. 5,208,020 and in the
conjpgHied Py antbedy meldcHe hpathomtn gliedcy daenlmrsing cytotoxicity of target cells

without negatively affecting the function or solubility of the antibody, although even one

molecule of toxin/antibody would be expected to enhance cytotoxicity over the use of naked
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referred to herei nabove. Preferred maytansinoids are

mayt ansi nol and mayt ansi nol anal ogues nodified in the
W@e@om648e5 ri ng or at other positions of the nmeERCHOS1I008083265

nol ecul e, such as various naytan5|nol esters. [173]

antitid ! STl RN greote]] Rl R kR Pt $BeSztd iy known

techhid@8Lordisi5tb@88eh hdturth durddRt Suif¥Ble rﬁaﬁ%n@?& RE dBBlosed, for
Patent O 425 235 B, and Chari et al., Cancer Research

exarpidle, D278 13k, NA.IR2)8, 02Dhendl i e otgergxatﬁnpssanldnmhpartentdmbhéatlons
t hi oet her groups,.acid | abile

refelﬁ%%r Yo qu@varPc; gred B@b’falnalﬁgléis p%pggalbs'l% ggc? maytansmol analogues
oI e 3 LA R bR e s
varlwsmmarbmomgstmef erred. [174] I nmunoconj ugat es may be

using a variety of bifunctional protein_coupling
[173;119 a" ﬁprg agg,pany knking groups known in the art for making antibody conjugates,

1nchM“ 81' &a\g;;pge}/gl ?&Q%F@X@fﬁ St l%]eﬂ ])Qg) pSr 9(% mreﬁf( lsf QF )O 425 235

BI, @ﬁ@tmemﬂechn@eamgeayd}ﬁm 12V%m31¢92@|m311ﬂ([n-@ groups include
bi functional derivatives of imnidoesters (such

as
dlsuﬂdmnonm, thidethergraapse a¢idllabile geaups ephotalabile grovpshpepsidase labile

arough S £OUF o S tns L BB s R Ratcppeg disulfide and

thloétﬁéfzgr&qg%ﬁ%yﬂr}feh@ganedl ani ne), bis-di azoni um
derivatives (such as bis-(p-diazoni unbenzoyl) -

[174¢t ifmhmne«zhnaugatﬁs Jmaydid rsaxtﬁytwnm eesar(egucﬁblaglcnmedl erigein coupling
agerfitich o3 S TCRANY LT G2 B RO GBBRUERBIIOP, SRy -4-(N-

rr
malcl ﬁg%déﬁc%ﬂﬂlf%y}ﬂopéﬁql? 21 %S‘?cﬁ%‘l’ﬁ? ?%}oﬂgigfrﬁg% | 12'2 g({déb‘ﬂ?té%l&l: sierlvatlves of

1rmd©€zaexb gawh aetilthhyl aBlmthm HQL), atif3: 3233 {<8ich pd Sigddcinimndy/1
N-succi himd i dyl t hi o) pentanoate (SPP) to

subesely pldehydss (Sawa As ah%qr@éehxdﬁk REfedZIgnFOTROARES uclaa%blé (I

amdﬁ@@;@?@%é@dﬁ%@n?)ﬁB@gﬁ%&@% 8&&?&%{] sﬁ%gfa B}%}eﬂ-gﬁ%tﬁuﬁ&nmyl)-

cthylent&igintic).ciRpataaenzyith 3 wwhichy D @-&ildoyyHaR), and bis-active fluorine
triam nepentaacetic acid (MX-DTPA) is an exenpl ary
comppralda (susg aadSrdiflpero- ?eﬂaﬁjlrutj@bqnéwedmelafbumﬁemeﬂ@@unlmg agents

e SRR S R g RS BB T D michem.

173:9¥3-98 PRI 978 el N-BudchBmeBi4-(2ERKi O ¥ROR Btanddte (SPP) t o §
aci d- | gbl ﬂe)) I'i nker Crélr%?er e@gla?ch 5. a11127-e£31) 0 provide for a

dlsu(fmgm)(ageUFSr epatple, Na1c1151,r@1®81;1@@©)1 cmye p@pa@éds dpst7ibEd in Vitetta er

o, $50KEES" ISR AR 80 RS COMRELES, Py ity tn
trlan'i'iﬁéﬁe‘ﬁ%agétlc aHHe% uﬁl Dfﬁg?m an! e&mfn ity ¢l (f@eftgll{ll%\ré B 61 éc&?ug%ﬁ@n of

capabl e of produci ng doubl e- st reaks
radmuic}eptld@tmtha antuimalgzeS\eterWO%rﬂsloz‘Fthetlhﬂxepmep ac at‘ blemvacbte linker”

onj ugates of the calicheamcin famly,
facﬂmg‘%ng iglepgootiha cytgtoxiydggen thegeld. Florfgarngle, gyacz@;glblle hnker Cancer

7 / X453 7 (all to
Res%n%lr‘% zg%é/?ﬁlgg%&%h%ahygl 5’%n %03 nzf)%'r‘bueél%t@%at t he
[175antAInBa@Y irtAlns@nfigaicudaitedst Snigrfeddi 4ltibb8y adhjugated to one or

antifolate. Both calicheam cin and QFA have
mor¢ pglicheanicin melegylesd h@fcalamemwnafmnkwfrﬁ@tlbwéawmyam’oé%@f
upt ak

prod{uE@g gilog St ﬁ%r%n(i]éﬁ rligg br%aﬁ%r g%u bornoellar SoritbntPRioRS. eFo(ir)fthe preparation

of conjugates of the calicheamicin family, see U S. Pat. Nos. 5,712,374, 5,714,586,
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medi ated internalization greatly enhances their

cytotoxic effects. [176] Exanples of other agents that
W@ 2m90e18¢Hnj ugated to the anti bodi es of the i NRENUSING/083265

i ncl ude BCNU, streptozoicin, vincristine and

sSSP oS LN, S BT SHEEp e

C Mfmdc% %th%ra  thdiGhe &SiDdRY a6 Gl hich i
YOS, E’lg%%yﬁb © 875%296) e[f??ﬁé%zy?ra@???%uyl g:%?elc 1san

antlﬁota;te r&)tlamilchceagmmrwnsl Qe heaf 1ntrheeﬂlutaa Nitdyeo flaseoh amcdaugke readily

. di pht h bi t f
crosg il gsiTasm ra'fl%xfhﬁre Siorlif SREna B fhegg sasis hioUa anitbody

abrin A chain,
e R S A s I IR 208
[17 6ﬂ)r Gkeinples oflothot ddentsphaitoen bs colfhydted @ahe ambodaioé the invention
proteins (PAPlI, PAPII, and PAP-S), nmpnordica charantia
mclud@rﬁ%NUo%trep&ﬂowm Vingristingandsxfueioaract Be fapilyal agsnts known
collécﬂbélg LLOE33ﬂ§%| C%H{ lex ([QSE 3&%' 111 s I‘a‘i"‘cl\kgsI G138 '36% 5 770 710 as well as

tri cothecene

espeeefﬁlmls@U S/‘@a931’023%32296)178] The present invention
further includes an i mmunoconjugate forned between an

[17 7&nﬁnbﬁd§/tlcaﬂﬁ agtivegapios aed Khgrnemsiticeesf that tan bowsed mqbude e.g.,

oAt ron S SERE Rherferrbeh GRAROLEIOER Fydbsin A8 (from

Pseﬂ%ﬁ{oﬁ&'&%e‘n%]n&fa) IR EALBnCRISA chitg, ADYdLRAN chilf! MfRSsAcin,
hi ghly radioactive atom A variety of radioactive

Aleurget fopbsprateensadanthabpmtdimy, Phitelaps edactdnapraitins (PAPI, PAPII, and

PAP d%p%%?orllr 1f% ta%g t%géhlbﬁ%ogu%ge IC%]%I sea%%nailgg}fl 1eS lsglnglflntor
gelo%%&ogel?ﬁ%’es@ Q‘%h% Efé‘)g &n hﬁ@fh@@ﬁébtﬁ’gceﬁéé See, for
en e conjugate s us agn03| S,
exampiﬁpW@%/almdl oactive atom for scintigr aphl c st udi es,
xanple tc99mor 1123 , or a spin |abel for

[1784 uE,f e arespighenfien fathsh Hiekuics mmpwgm@af@afp%ed«tf%wn an
anu@é(faﬁg gg @ ﬁ%ﬁ&ﬂﬁ‘ﬂgaewg F&ﬁntﬂ% = grrﬁoﬁg{?cl%%e LPdigies

endohatRAR-skdh adld HEXGEBonuthas@D&B). 17, gadol i ni um
manganese or iron. [180] The radio-_or other |abel is

[179] n&er W@ destwctlweomfﬂctrg*aaeﬂs,uthe KHORAY Wepjugdes phighly radioactive

wonE RTRis sbTisf ORIl il BEE 85 R AEENE! ol hivesced

anti-PYCt e tB oL, @(aﬁﬁﬂl& iREIBGUABOT BT ﬁ%wq kG frag! SSex i) g2, p*2,
fluorine- 19 in place of hydrogen. Labels such as

Pb’ f@@gwﬂmacmmtppﬂ@ﬁ@ Whe 1B8caygezatans ll&edcﬁe)n dfagnosis, it may
at.tached via a cystel ne resi duc‘ﬁgs the tégge 123

Omi?’fl%erz} g OO LA Y R G AT %‘?Xﬁ’él §i d@B! TREA spin label
for ﬂu%%%lla Qgsoﬁgﬂc%gﬁﬁ\/l}@} m?a!gmg( %ﬁg &hoBh a¢ Hﬁg?letﬁ' RN Ree i imaging,

80: 4 can sed to incorporate
mri)i aghneiodik3123, mmmzll})]nalhdukntlllbpﬂumel-w carbon-13, nitrogen-15,
| munosci ntigraphy” (Chatal, CRC Press 1989) descri bes
OXyghh ZAdalmEHE, M¥Negagssior 11“0[1181] Alternatively, a fusion

[1 soirag*%g 'ra[hl& oamﬁe? '1%%1 s '?Sco?ﬁkgrhtt%g gﬁ‘%}ﬁ% ;égn %§£t8 Hx?iéﬁéiw?%{z‘st Fbf

econbi na
cxarBploithe pblﬁlde'ﬂib@ ‘tbeﬁﬁ@iyﬂtt&fsmaﬁ\@r ey be oyfhdstRd by chemical amino acid

synthesis using suitable amino acid precursors involving, for example, fluorine-19 in place of

99m

hydrogen. Labels such as t¢”™ or '}, Re'®®, Re'®® and In'"" can be attached via a cysteine

residue in the peptide. Yttrium-90 can be attached via a lysine residue. The IODOGEN
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respective regions encoding the two portions of the

conjugate either adjacent one another or separated by
w@200e064305 encodi ng a | i nker peptide whi ch doesP@DUS2008/083265

destroy the desired properties of the conjugate. [182]

metio G dy. GLBO RIENCT B g st GG By Bl LG e e

1ncofp%@ﬁaod%¥e eONfNERAbEBHaltAVRibRALS lI’ff)ﬁﬂrn{lﬁ’os"é‘mtlglraphy’’ (Chatal,CRC Press
prodrug-activating enzynme which converts a prodrug

198Qelegeribeaothepinicthypls ohdot. her apeuti ¢ agent, see W081/01
45) to .an active anti-cancer d ., WO :
181§ 5 Al er s e HEPTing e glvtiéaody e sytolprys agent is made,

e.g. %%E%&PE? i g{_\&gﬁa 95 0 ﬁgtlﬂ@?ﬁ@%ﬁmf”%l%hgtth:ﬁz?%% Iﬁa‘g/rcomprlse

respgativd iregonsensodihg aheway) ®oti@s of theCamfrghtd dithbnddjadehSoreinether or
active, cytotoxic form Enzymes. that are useful in the

sepapaiechbia sRgiamensofling alinkenpapids wdch dogs nefrdestiy theidgsipesproperties

| i ne phosphatase useful for converting
Ofﬂw%bg@ﬁgge containing prodrugs into free drugs;

[1823r Yhs uhfitfdas e dsairddent B coiveEe hisd dsclinfaatiBodatpahddinhghzyme
rodru%mélnto free drugs; cytosine deam nase useful

medfagad o rtltldrav@' HIAET i eonugaring thmptlb@dm@ 4 mpémgfa@tlvatmg
ncer 5- fluoroura eas
enry 5 VAR B5icof auBorde e nb PYLRE! cspBi RirFaRAS e e
wogﬁobmsy@@a{ acdazé%ﬁt@a&ce@ah@e@éé @g (WO @378 ahd ERS IFe NB.
L), that are useful for converting
497§éﬁ8)de cont ai ni ng prodrugs into free drugs;

s, b %@t{’ TBRRE AR ondee SouST Y ATHSE includes any
enzyn@ QORI LRL& ! AY) 1'891qu']1§¥15@15&1 @%gb 2StoRod ﬁ(iﬁtgsiﬂs € active,

and neur am ni dase or converting glycosylate
cytomX&dfomgSEnzyhmsft]ﬁe& ardisgfid in thelnath@hsthisusemtibn ir@iude, but are not
converting s derivatized with b-lactams into free
limitgd teyplkading pb@w%%twq ysafud ferraaearting phosphaterseniatiing predipgs into free

drugg"elrgf%ﬁ atfile 1€ Hl'l ‘fd cob@ir&eggﬂlga?nes g%ntérc]ilﬁﬁgg;'roérﬁés pashisd §upg

erlva

cytoping Ei@éﬁail@@@tdslefu@ formbﬁ%ﬂlﬂ@ génttox®y BURSkocHRSIAE Giltb VIR dnti-cancer
into free drugs. Alternatively, antibodies wth

druge ﬁzf%mur@cﬂa@fthsw such ess@emwoteﬁsq, Heermptysis subtilisin,

caropRIRITORS L epeb® Beh i SIS L E Pk B HeTadubyT Converting
pepthRLASnBINAS prodip, 5415@ fhcbWBUQs) D-AH 1 ELBYyPBEYIHEes, useful for

conj ugat es can be prepared as descrlbed erein for
convgetingapygrug$ thaheorddn yhremin axid subsittuents;cattiohydrate-cleaving enzymes

popul gtion.[184] The enzymes of .this invention can b :
sucr PPy 5 AR B AR BB Lo A& e druss ino
i
froe AR Ly e BectuPE PoRSrRRIEIN ol ith B lactums nto frec
drugaporepenitiltie nnadasve kych dsyeniillipiodreidass @grpicillin Iﬁ};jaraidase uscful

| east, the antigen binding region of an antibody of th
for GoRyatpE dryep fiﬁwam?%atarhelr BRETC THIPgERS W@ri&nep?/xyaeww phenylacetyl

grou@g E%p%gtéf e}(,:f hto. NS yd?&&so%c&qﬁtﬁ%@%ﬁ&h#ec ﬁsﬁf@ﬂh %ﬁzyma[t ¢ activity, also

ues

knowi Whe laft ok h‘@bz’yirtes( See be @sc@l- to cbevtethg @‘r’od@tﬁgs&if thd\Naveitidn into free
312: 604-608 (1984) 185% O her nodifications of the
activerirpgiddse. dige Mavier Mt a8 YTt 18, (1R81) aiihori-abeyrec conjugates

can be prepared as described herein for delivery of the abzyme to a infected cell population.
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anti body may be |inked to one of a variety of
nonpr ot ei naceous polyners, e.g., polyethylene glycol,

w@eiogpeaspy | ene gl ycol, pol yoxyal kyl enes, or copol/ysmns083265
of polyethylene glycol and polypropylene glycol The

t d
184 ahg R Rsal S i s BB R On bR S rfBeden by
tech@ﬂquémﬁ[ fiﬁ&if@ n tﬁ@ LB &aht Of dfiRs h&&%ﬂ'ﬁ’h&tlonal crosslinking

ydr oxymet hyl cel | ul ose or gel ati n-m crocapsul es and
reagpmtls discfsved khdvn’eAhanyﬂl\a?ﬂﬁ)fm1m pe&psutaasrisiresg déeisi theayfigen
in co]l oi dal eliver ste for e | e . .
bindrgysgiges an ap Jio b ed%@%lﬁeﬁ@% T %ﬂ%é%f@ﬁn@wﬂy active portion
of arf! é&?n%acffttflé:ﬁlgént%% ﬂ%@ QG U{eﬂ%)sm %c ant DL]]\JA techniques well
oenul si ons uch techni ques ar |sc ose
knowRe im ﬁhgtaﬁr(s& Pgalebﬁ‘gén aal., Satued) Ges 6046d08 (@984)i on,

sl o, A (1980) . [186] The anti bodi es di scl osed
[185ﬂ1epélileﬁ r%ﬁdéﬁ%t@as plthaantiasy aa% cqrssrapatcH pesgmdsr exqmple, the

antltiodg nll%ltci é@o é";ﬁfl \ﬁ%?), n‘fjp %c%ggﬁ?lgﬁ%fso%‘g t Holplethylene
glycblS pUlS/pfdiblylefn@?ﬂsl bM@beaﬂlEyléne@r Mg:ob@lyﬁle@éﬂﬁﬂlyeﬂﬁh@le glycol and

onents o posonme are commonly arranged in a
polybrqmye@ﬁ ghsehdhp @ntlbosilymlsoamax be erti@ppedpindnigracapyéssenepasdd, for
bi.ol.ogi cal nmenbr ai nin
exargl S Bk oy B e e by BEtona PR AR Qe
hydr%k'(}the%%lc@l@ﬁ@ﬁé 1atiR- Iﬁfé%cﬁ &tanalpolyp roc. Natl. Acad.
Sci . A, 8 (1985) ng et al, Proc. Natl
(metAyhnhtha@glajce)mSAg)capiuld@ 3@5p¢<1t%@)), 1nLdoEold§>]adrug Nolsvery systerns (for
4, 485, 045 ang 4,544, 545; and. V[B7/38731 ubllsg
exarppie, PRSTICL I PUSBREE R R SRR IRIoRE E:‘F‘ QP AR ar e
nandleBEABTRA @aﬁ%s?‘éc‘? [ p%ggég%hgi@ﬁé i déiéﬁr%%“ Sy RS
Phameiceutiel pliases ebdpeditasn, @sloret. nbdl, (#8H).a 1 pid
osition co r|S|ng phosphati dyl chol i ne,
[1864 h%@ §{1t§qquesm pethgeinae pbsa dormulated as immunoliposomes. A

“ipBRRE L] 0P A8 of PGP Brea b ARRRTRD.A Byt apgor
surfaldteﬁﬁ) SORBSusWhl Ebrtd@ﬁvafzsﬂamgatodﬂ @il ThE@Bmpbficx@&ths liposome
of the antibody of the present invention can be
are Q@@ﬁp@@ﬁﬂ@@nged iR ﬁbllwqﬁé@@rﬁé@na%mdérsf@rth%bmduaﬁranmm@nﬁ ogbiological
6 288

merfhranst igBiss sPR Mg anfOen e pha e b tichissngon in the art,

such%%!é&crib%d %E?Q&ﬁ'eb 1. aBpE AL AWl L9 U Aeg 1435 00%s g Be&ng et al.,
bi zon et a Nati onal Cancer Inst. 81(19)14

Proc msgscad{&cssysmﬁ B @980F UthdPapasehttss Ademd 6a44,645; and

nts_ ther assess any of a vari of.
woish BTG R Getrt TENLITomames bty et ShhiTedor g are
dmcgggpgqﬁgnpg Nbhege; a4y i bodies are Influenza A specific

M2 protein speci'tic antibodies, indicating that
[187!] h Pyrteplacly fusefal liposbmesl cetrdoeogenpfaﬁddfyeﬂht radetsg plhas’ed:vhporatlon
Influenza A or the M2 protein thereof, respectivel
methad widhp &P@c?op}i’oéltlﬁﬁ CREPTIEBE phesphatidylchiofipe, rﬁhpkeﬁt@tﬂl apd PEG-

dern‘?dir%&flgl%ﬁ:sﬁfl& ét?ﬁatn%[e%/ﬁlgg gqr g@%%%g% a%cg ﬁrrough filters of

defimydqioes size @ ﬁélﬂﬂ@bhc}fnés&zﬁlﬂtlﬁﬂieﬁlwfa dhmtfe IMBEfrglo@itdof the
that is only present when the M2 protein is expressed
antibadly o thespresenpiaeriian a bg conjugated to the liposomes as described in Martin

et al., J. Biol. Chem. 257: 286-288 (1982) via a disulfide interchange reaction. A
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virus, as conpared to a normal control cell. [189] In
particul ar enbodi nents, an antibody of the present
WO pooeis48ed i s an ant agoni st anti body, whi ch par€T/E51098/083265
or fully bl ocks or |nh|b|ts a biological activity of a
0 eptide ar. cel fically of ..
cher b r B Gty Breh e ERoH wREBE R SR Gavicon erar, ).
Nati8f4liaaedt 1RSt. § 11 @9ﬁﬂ§§€@%9 nvention is a gromﬁh

R YT SN R R i P Sk

varidty D@ Bioldgicad Bﬂﬁiﬂeﬁorﬁmmadfﬁﬁﬁtws alh @fthinbdehodirherdtfi@hese antibodies
resent invention_ induces apoptosis. In yet another
are lafieir Metrecifigpr A prodely seact qﬂ@t@rz)é@éﬁ{ldlpﬁwﬁh%hey specifically
[ d
i OBLFET Sy PR3, B SRPTAG ey T st o
cornm‘bhl cds nadmall deattal feyll.ntn Immic@m(mimhudngetﬂmthdamdlbedles are HuM2e
antlt?Oﬁi%‘é:.]{n:d%ﬁfuggr 61:9{1 Tgllé}g S 0z ia lﬁﬁpﬁi{}é glq\](l% 50&512 epsfeefgrably to an epitope of
the MQ@ HBI'nfn'nQﬁéthQBn@ réﬂ@ﬁfgﬁhe@ﬂhé W}BI%%IH ﬁ%xﬁ?&@égﬁllﬂl Eélfs%r'p?esent ona
Exanpl e 4. Theseée netho s may be readily adapted to
VHu$denmmpyEQnIab@muésmgpécﬁm|c for other polypeptides

11898 B8 PR e S ot bbER oo Wb H iyt B aedhist
antibddlyeehich l}bﬁrtﬁﬂ? 3 fultysabéks o Lhtbitd AbigRBRIBACtivitH S ABbRPEStide or

i ncl ude obt ai ni ng serum sanpl es from pati ents that

cell tpawhich dencsificdbradretetentiely Viadsi Inatlat capailmantsaan antibody of the
pres&ﬂflg&e&ﬂl agrgwtl% n}ﬁ?@%gﬁ{b%ﬁg% ?g‘rtlgﬁg n]{ Iﬁlglgé)lloec%(s or inhibits

screene se ain
the @pet &l ihRcted cpihkd wﬁu;hawblﬂ@d Mn%ﬁbﬂhdﬁerﬁﬁ(iﬁmlaﬁt adarwonhy of the
the infectious agent, such as, ., ..a polypepti

presgifdeyentien Fl}d}‘cﬁ‘e%@;ﬁ)loﬁ%’@éd hbﬁettaﬁethgwrfﬂa%démsm B ﬁmtéoody of the present
[

invch B PRUEL U PRI LGB oD R0y B L ploment
dqudausgmaedeQLby contacting the sanples with a ceI

that has been transfected with an expression vector

that expresses the pol ypeptide expressed on the
MetBdHsfRe@&nbiyih DAL P RAuGR WhibbdiBLE pdMEEroR IIRBIch &V irhS

I dentifred asS having serun1conta|n|n an ant1 body
[1903 pdbi praserftanventien prifvedss inoud rmjlecnts pothy m@tlﬁd@m@fof HuM2e

terest is onuc

antiteOb S RO PBITERE Bl 4 BRI B0 B beFenduf feplpa go idenify

anth‘dﬂhés sPécifit WIDHAPoEPEptidatxReaddenshd bl sarthédIBbfectious agents,
usi ng any of the nmethods described herein or available

or eyos cptiges capieesed o thepyrfach af ap mdentions agq@élt%mf i body

[19111 g 1111 &ﬁ%a{lftjthg g}eé ooB's\léfchF(ﬁco%%lﬁlgg %%mvs%ﬁ{pb thﬁ ﬁgﬂ dﬁ%@ssthgtr have been

1nfea'écawdhrod vERTiRMd apanisodsindrtom ageat, ST I&Be sdrfiinGafnPtes are then
conserved anti body seq uences and. subcloned jn to

Scre@s@ert% dentify thesy taafscoaga@aarftwp feh 8PSeiioion » ariculsr pelyeentis
assoPi teﬁ%ﬁﬁ{h@ %EC‘[FH&'I ly g?ﬁ“ $igh 38 %Cg d[ golg%rptlhg g%écﬁfc%ﬁgl b@Messed on the

agent pol ypept i nterést
surfaetod delsanfectedhvatipthe sigfactiqus veertt o npt wunfdetsd aelﬂmtlh@drtwhlar

ntifying an anti bod that specj fi.cally bin
cmbpiFTelindis SR B B e SPUed SRR Gl Tgthe SHRPE ithg: s that has
beeﬂ ddspendavith M &fﬁes@fon@e@t@f 1haBXP QIS A8 pbBBcYRIcRK P8I on the
th a biological sanple obtained from

surface of infected cells.

[192] Once a patient is identified as having serum containing an antibody specific for the

infectious agent polypeptide of interest is identified, mononuclear and/or B cells obtained
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a patient having been infected by Influenza A
determ ning an anount of antibody in the biologica
wa@ aphetsohat binds to the cell; and conpari ng PEEUS2008/083265
amount determned with a control value, wherein if the
fronviak yemel pittoniiraded ® idéntifeaskll owotoho tidraf elait 9f0dﬁ,1b@rth& b&tibody,
control value, an antibody that specifically bin

using 4y geihg ancthqdsderaribgd éeqemsori ayailaple mtheart. Owcgaf ‘E?ulsthat produces
the a‘:ﬁ'ﬁg &Me& hﬁ) Ier?coﬁﬁ'%rtﬁé %ﬁh@)leal% Mﬂs Bf ﬁgghﬁtgfh%heof of the
ce S I nT ect n

d mnt an I'nfluenza A v rus or
antiljmiyenebémlcld)llealnsfr%cﬂtaldaw RHR-PERodoyorsiehdepiimes spbafic for conserved
.expressed the w% Pro ein. Alternativel {hg}cell .qu
antt rsé%l?nﬁesp?ﬂq TuBRIogEd fHE eipresieR Brohors Hagd fop M Jasaniiputt
prod¥B&ofommb bl SdeaRs ifid RRale 1Pf%cﬁ@1%%%@§t§30tlﬁlf;}ﬁbti@l@§f interest.
protein renains associated with the cell "and t'he Me
[193dio frmpme ¢r9quﬂ@setnthed>r@nmt1heemlehlpr®ud¢smet|hnd phislestafymg an

manner, as. n sent mnthl
antig D P SRR s st Ot bfe: Gffetihlln
Infldch2nAfekik bR g call c:aRBsaRtheM2 Eidtdin with@lbislbfigaltsh@pe obtained from
descri bed herein, be readily acconplished, in view
a paggnt ﬂlhenwe@wm@tﬁéié%%ﬂnguwbl detdrmpinnea ) @mplélt o§amtibodgyin the

blolc?%i?cﬂ‘g%l aP] ettlgag\‘? Igi];] ltéj ﬁ%zc%gfﬁgl%%r%%&b%zs it ¢ %Q%mned with a control

valubhehkeeinef thalvalue 20@imined iatiadstigvosfold gﬂaateﬂﬂﬁﬁ ehd ¢ontrol value, an
surveill ance and vacci ne se| ctlon in ns for the
antl@@ﬁtth%|sp%9ﬁfc 193y | g AnfTyapza A-in Fopiad Ceﬂ&sﬂe&i - & Hanpson

In Ve(rﬁgé' Ex‘b Yd, fc cefll %E}ﬁ@ss tl\% ??&b nRiPe c&ﬁ%f%a@a withGin
t he cro "Sequenci ng n 3 e Institute
Inflfeora Semosioc cﬂtsshetrhahe bél'dnCﬁ%)nsi(ebneg mnjregpo‘rgmicilemttﬂde ¢hat expressed the
Vi rus tm .on the rild Wde Web). [194 he . .
M2 Rf@aeﬂéx%ﬂs@@ﬁ%%y BT pdRapAPlISs BB bionisa LG Eotsinghisdaghudes the
M2t RS 8€eddugh Bi@tigg aad s&@eme%@cbh@pﬁe&n fdnPassociated with the
patient infected with influenza A for the presence of
cell gt fh ddR cedonpchimis mr:@m@demtthewlysmfand it the sérae owhher as when present
w1thbn g;iﬁs 2 Itfl] S/l% gr(e%em %Beg% Il)rggarlflns | vt ?(Ere‘s%u&n Hector and

tranﬁ'HEbﬁl@l aﬁ%@bfo.pnhﬂ@%eﬂ I’hhblb@ﬂﬂg&ﬁos@ﬂ%s@tbeh ﬁ&%hﬁ chayaRaeddle
presence of |l abel associated with the cell detected,
accogpjished, & wgwminie W2 sem&w%\hepg ghklicly avaplable; Sge.cfer example, the
I I r
o SFBLGLIERL o 15 P 280581 SOTRG: gl RO WSS Yl
Mackéresteﬂlt 20011V éThé atludratya Malpisaﬁt dueedllanst agd haggine selection" in

Optiagy Bt CainkgT R E6I HaPadior O3 eters AL RaRpsoRgRds.). Elsevier
Scwﬁ&@ 'H?ﬁs%erﬁﬁﬁ Parbh qgg%ndctﬁ@ GBIl gg(illen%ﬂ? (RBR? SIWSU? at Phe

protei'n that” are necessar r sufficle
InStle,tC] ﬂ)rr(@nofnlct Rescarvhi(btGly) ¢rey. otgmsle(nﬂ i vied,shanlgn thedVortd Wide
We ite-directed nutagenesis of expressed Me
lﬁolypeptides These nethods may be readily adapted to

[194] dant Me-EHrRBIng REIPOAHRS delidfbedbshcany ufidab 8éBen the biological
expressed on a cell surface. Furthernore, these

sampleohtsiedrfeam b oateid prfeeicd withdnidranzad for ﬂ)@um@seme qftpatibodies that
preferentlaq %n& R til% 8e Iexr gé:’]sts{nﬁéﬁe i/l2 po?# e@? > Sscllnt al%char(? Llolol%cal

essi hy
techﬁﬂqﬁ@d R leyaiple elﬁtcleﬂ@nf‘eﬁﬂkb&ﬂﬁ@ﬁs ﬁ[&@ﬁbﬁ@ei ﬂﬁy be labeled, and the
anti bodi es, variabl e regions thereof or
presence of label associated with the cell detected, e.g., using FMAT or FACs analysis. In
particular embodiments, the biological sample is blood, serum, plasma, bronchial lavage, or

saliva. Methods of the present invention may be practiced using high throughput techniques.
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anti gen-binding fragnents thereof may be subcl oned

i nto expression vectors for the reconbi nant production
w@Roobtod4Bes ant i bodi es. I n one enbodi nent, this PGI/US2008/083265

acconpl i shed by obtai ni ng nononucl ear cells fromthe
[195patdedrificd homuh hetitodicy Masahémbaihagactdiized dather.f FedexkoRethe

anti body was obtai ned;. producing B cell clones from

particplar sRHmoaaleritapyssvith mdhe Mes rreisinshatears geqegsapepiommficient for
dc

bindHl ARE N P Ml 18 I FRIRACCE. Fin O S AP gbriSis of oxprossed

M2gdi ffolypieptidest dihase mhﬂm&bﬁﬁg ba ntaid By dyaptéhtoadentiBy bedhn ehtdodies that

t hat produces is identifi
bindy 33y rE B R IB O ERS st apts| Goragnihpdymay be adapted to
detefdihe 'B%lng Sf tR€ ﬁﬁtﬁ%ﬁ?% R Vehu9RSelf R§ o d &g edi &gridbRge

variabl e Tegions or portions thereof of the HuMe
rﬂDHﬁMﬂ%@N@G0Thé§@ﬁ¢@@héht@@Wﬁre t hen subcl oned |nto

o6 B REE SRS iaRn iswBBe S Phibh s NSRRI K gyoreot o
ant@lﬂsﬁhcﬂlhg iflmBRY tHRLcITORy Hd@@clbﬁedjﬁtcﬁéygﬂr@bilalg veb@rs for the
cells

reconmbi nant  anti body's abilit
recogybmagggqodgctm@f ﬁb}l\gié@mqbgéles I il/ggqx]e qrmbqggp@qtctmsap accomplished by
obtaﬁﬁ%g g@ﬂ#c?eg?n E%fes:}forgﬁgi g%ﬁgrlltoo Eﬂe ﬁ%ﬂmlf E& ﬁlen§|?fg§ gehﬁﬁed
HuMQHdrﬁBod}ewgs obtbiasé&hroducinpeB celb ellongs Kﬁﬁiﬁ@hmsmbnme;ar e¢ifd; inducing

as low as a single cell specificity per
the I&éai t0&>e@0me iitbody-Pewhicing plasg e eHis) and SerrRigethe Jgpgtants

ke $1 CRE Lt ShEMHs! AL AuMQ . B cell
o0 008 AR 5 B gy
clone that pradus&ﬁpmrhﬁldﬂaﬁ agtitedg ldmlﬁlwtdiﬁdewvarsd-ttaew&xﬂiofl (pnlyrnerase chain

reachyt BB i Gtrmen 1o Ging NS Fiodtiaie Vi feioapeeportions

ther@eﬂr@wﬁel ﬁuME’@ﬁﬁﬁHoﬂ? vpﬁleéesseq&e%c&MQ ﬂfeﬁ%ﬁasﬁéa ih® ée@%sﬁon vectors
PCR to anplify heavy and |ight chain variable

sultabéfgfooﬂ@ rc@mbmant@@drmtl@c of l@n@a(pHEMé’,e dnigodidse Thk bimaling specificity

may%auggl ng (f'ﬁrag rg@rsllnl CF r?e-lgogrﬁ 1na aal]in r%ggda}’r ‘?C%E)F%ng) chells expressing

M2egfol@ptileons thereof, are subcloned into human antlbody
ression vectors for recombi nant expressi on.

197 eglhp%fflﬁ‘glafr weknbimenis of distnebeselesaihed hiein, Boedlls dsql%ed from
perlﬁ}%@{ It?yrgd:dgs#ﬂ’l%p P&c@s r&génsogﬂeg gé ? ?‘téé?steg 811 ftﬁe(ftl 15e¥ \é@ﬂ 1 %851996, and
platslt e, ras lc@ﬁ ad ;sghglbesll @ﬁecﬁﬂimtyl pek exetl; @gs uﬁ%e B384,[ck9ABB6 well
hus nmbodi ment, a_net hod. of | t|f ng Hu
confl ISR S8 %I?Sﬁ\r%@@P%eéjdo Jaffergntiaiounto ?—*itfb@ werhegilib 2.
plasﬁ’iﬁ c@lﬁ’so Bﬁd(ﬂfé%hﬁ{lﬁé sfugétlnaﬂaﬁt@ gjx;é‘haIWes?ela1 %8 t@k'i&i ftof gmafigal edis
into a cell Tine r expression of M2 protein.
exmﬁﬁmqﬂ@byﬁEMNMBvgdmapranhcpnasnanﬁwegamgﬁaanﬁhh%TaMEACS

b 802, AL SRS v

chaih REHi 1 6Bk chs JF @heCI@@f Aslkark éﬁﬂeis@dl bP 'tHbddl&Qﬂ HRudhi® pPAMR cells.
cel |l -expressed M2. Furt her finition of the tTine

The sqsgbinguP@R preoduets cnepelingtbe heay amé hfgét ¢hainreatiagic reiogs, or portions
therfpo arf: S?]%/C}Oa ebél}tloe%lgnalg?l}lal %(fyeerxg etSSI% %&02013 ?I‘ rggocfgblnant expressmn

The lrésqltmglre@nwiﬁaﬂ@ @fﬂﬂﬂﬁﬁilefsme@thén €estedrto CanfirgPihtRpeiginanbdding

| inear M2e pepti de, 2 common _epitopes in
specificity and may be urther tested or pan-specificity across various strains of isolates of

the infectious agent.

51



mul tiple variants of Me, (c) conformationa
determ nants of an M2 honotetraner, and (d) conmon
w@ewboe4ses i onal determ nants of nultiple vari aPtBUS$008/083265
the M2 honotetraner. The |last category is particularly
(1984 e§1hn@bﬂ1 énc asbddimsnts p@eiiddaftigentisyipg HudMx: Specdits B pravticed as
all A strains of influenza, géoo PoI nucl eoti des t hat
foll%@a@ fl%lelew}mga@mls@&ﬁhé&l @tla Is\IAtSH’é? Hapsiested igto a cell
f
line ch){ee?gf;égslﬂr)ltpx e@tg{gl??%&gldlgﬁ ﬁldg%g%}l éﬂlﬁﬂh ?Qshﬁ 0, %rg samples are
teste&i\fal dtmﬂ»béles that hmdahet cdlrekpressat M3ednH dﬂsdy,nMAlbﬂ (dbltidéd“ﬁgom plasma-

anplification b ner ase n react on usi ng
or s Rrnome e Tieidls B b B EBR L PG b Zexprossed M2.
Funﬁé}tdehﬁﬂﬂbnwkm&t @@&ﬁm%@ bf @XATRbEcanl Be@ﬂ&foﬁh@d i tﬁﬁ%omt
heavy chain variable regions may be cloned fromthe

[1994 e Mhesgosasthadsyat be protteesditadebtitl degricteehtiffquasHuM2e antlbodies,

1nchg0§1§g%é1g1?)§glﬁls glee\é\g cgf%/ﬁ,fﬁglsoit@ﬁs ltiJﬁ §Rg§%tl\§f2%?el})|%8§%b? ggrhr%%% ;epitopes i
multe (84art 48 NM2996) conlfdinteibhaidotcembadisEah 342 hornotetrarner and (d)
polynucleotldes encodi ng all or a region of both the

compeaepnfpngationsh detemananty af mabinde yasntd tr MEHwmagetramer. The last
b
cate%&k Srlﬁ%lgﬁﬁ?%gésﬁﬁﬁ}ﬁez}/s a&r%{g%g d{;& 15%%14%% ectgichﬁtgal gesltrlaﬁls of

nﬁh&ﬁquenced The sequence of the encoded pol ypepti de may
eterm ned fraomthe pol ynucl eoti de

[2004 eaégﬁe@leotrcgfé that s8c99s Y deMes endkadics v partings é»hereof of the present
mveﬁf?&mggbé 8100d £BR RN ESEMssin @‘fﬁﬁ&%ﬁ&t{’%ﬁ 8 eac%%’rgﬁlcgqa &k thods

I nto expression vector toreco nant | Yy pr
avaikbtd b olod z&’salahatbsprﬂbe}ide:pftln dedudihg ahplifcgsartty palyreerhscochain
sin rocedur es own in the art and de
reachid B DS DB ¢ Optept Eeins ef MapieR b dG Ry psptides. For

cxarhpladPREh4iR @ﬁ@ﬁéa)vytcﬁalmn%le ki GRtRE Bedlbedforh RS @811
may generally be determ ned and asseéssed using

according toateteeular binlagetteddasucndésgtiberyin Wor 92z0p1 bT S. Patent No.

5 6217%%n0f al’é)o &(S ele;:glfO aﬁ?e?}_zl%sscﬁ%%/ {ﬁ}f% 783348 (1996). In certain

embB&lM%fS?'ﬁ@S}ﬁt&‘létﬁidbS/ adedingelll oraatgibnaf H&AGH heavy and light chain
| munpassay met hods may i nclude controls an

varighlgeginms 5 %Ihedg@é?‘élﬁ‘?ﬁlﬁ exripBehBy therlonsd éfu@t% ipfgma cells
expt%&ﬂf%t} ?ﬂlll\Jlile @%by&f alfg Stb &% A sBRlcGcad efﬂefsle ue%tcé 8¥ R encoded

uenza recognrze or cros
polypepthlermuaynted reedibit deadrndiedd BorbZlﬁ):‘Z]}olﬁﬁlclle@wda gequence

Isolagq: S eciqﬂng%%%{ce 1%é gtrggﬁ}y%ehgieg E% grpeg%]g 21?\}6?}];181‘? fantay be subcloned
into BR 'eﬁ(;ﬁ‘é‘&'idrfj@ec‘éd? & F&meﬁraﬁtljf pll\@ucé ARiLEBLD My &‘g?éﬂﬁﬁes of the

present 1 nvention typical include the 1solation or
prespntrin¥angan, uxsmgqfro@dumls kgo¥n almha alti apld glgsardbked barepl. e

[201Er %Vrécﬁllejgs h pg end f{b(o)aq%?qlrﬁat I en ‘&pe{ﬂ)?)ggm o(?fgp{)ected cells or

tissudb AADQSRGaNy Bé"d&émﬁﬁ&pﬁﬁﬁ asssPWIi nfnRIdbicetidimethods including,
di sease or Tnfection, or the patient or subject may be

for cxamplcd enmundffusscsgenc- “hased asewisayuchios era@@n@r&n&mﬁle@t&mr(lHC)

t he F08 0L
and Bl sele-R o el PRl (RRCRR Tophincl g St My fpPuce
contPEY alEpra B3 us& TP |d@tehhﬁh% vaRfHeahitshodics %ﬂcﬁspetlﬁeblﬁdﬂoﬂ‘g2@ ftbm one

not limted to fy nph node or | ynph node tissue,
or more specific strains of Influenza A, and do not recognize or cross-react with normal

control cells.
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pl eural effusions, peripheral blood, ascites, tunor
ti ssue, or cerebrospinal fluid (CSF). In various
wepmodéssent s, B cells are isolated from di fferket/US20p&€683265
of bi ol ogi cal sanples, such as a biological sanple
[2024:f Feﬂ@@dlgl})ye-acrbaﬁﬁg' 6fldcaum @ RieAS® patichts tide prodnce antibodies to an
However , is understood that any biolo |caI sanpl e
infeqtiony ARt ﬁ@P‘BYE%HUIdé theasofhe 2w ded thed?leta%s h¢ pgsent invention
typi A 'ﬁgqgr%le g ﬁ%iaélto?;g)[r Pﬁﬁg?dgﬂolnn ‘?gdéé‘i k?ﬂgmpz% %1% i@ ESnple previously
obtaamet] iftooda pst;ene ogsubjdey. Thd palrenncgf mhﬁcﬂ?maﬁ bé¢ sumsnrﬂl@rror previously

condi t.ions that ort B. c roliferation
diagfiorpd MY IR ESTRT & TE BIERASHSHTY, digsse frBlcaien. O feaggpepr subject

may®R!cbnsid&¥8d &RE bPLPAEsulaF @15&'3@ Br ﬁl%&i%ﬁe‘i‘ypitc%lw R ﬂa)ﬁent or subject is
usi ng hi gh throughput techniques, to identify

a m@mnalmdylntmmcu@g@mbbdmmtw afhumads. fbe hloﬂ@@ésaranlﬁ |ngaezrbe any

sam]glg 6 881%‘[&&1&53) cieﬁs alrg?lilgl%g gl n%octgln%eﬁittgf@% 8%%8 ng)’h ndde tissue,

pleudltfB6Bns, Bepherdl Bl dods Wcitas; eurhed 45R&N bk d@fem(sjmaltml& {&SF). In
anti body is not known, while in ot her enbodi ments, the

varioyenghodiaes I Gl areisplaisd drosy diffreens e gfihiologiqehsipples. such as
|

a blcgg&éeh s@%?f% C?‘f{#er@%dmtbg aﬂjllgtllcglga??gﬁ%gssea&w\éﬁﬁaﬁoqp H&N&%% 1§1S%Xerstood
that b Biokgiqaésdnpiie cadpliding 8 tls mupbh usatifor aaypf e ebﬂboallﬁ)bnts of the

means known and available in the art. B cells are
PreseRianeRfPY- sorted by FACS based on the presence on

hej g

[2033:[)?%1%,6 ?Sggafé% ?162% ¢ ?gs(%é@ ﬁldlucec-tpt%j\ﬂéédelfce R ties & ?h by c%ﬁlg the B
cellsamaancanditicme theat Buppg)yt BJeellemoIhqumn Gruichelapmeuﬁ igto,a plasrnacyte,

col] u rificati CD19 magneti beads

plasi oot G O R et P e et o Py She g

throﬁ%l‘@u%%kl&ﬂl’@ues"%%é’rﬁffy aﬁﬁﬁlﬂi&td'y(%hdt%ﬁéc@ﬁéa‘ll@ b%{ds% a@drb& antlgen e.g.,
l'izing any marker may reSult in |osS of certarn

a patighilag tissphegodlf fectionnagant.toaipalypatioldi e aertain ﬁméOdlg@nat thg specific
S ar ead i col rifie

antigefy o BiEa PRl PR ELiRbunt PF HEAMiREN SPoPhidvil fhjte in other

embpdiaicaes, the ahtgeradprtidiRsliyab&indrb B@ bt d i i TaRfwof

speC|f|C|t|es per well. [205] In order to |dent|f¥ B
[2044 ¢ AcsordHg to Shcoprgecat HYentifie 8 et @aadv@mol@aé &p gbiological sample,

e.g. %n[{n!ngf ql% g&qﬁie?az!b nog)fig)'} §e+1%ﬂpfé&(%LSﬁ%fw i ?‘%ggye f?lteatllﬁ%own and

availbbk(n (tlﬁd eirs ]Beellsw&b Itypldzﬂ)lyilseﬁed:bjl FAQSdfaswEd)ﬂ the brdsBfice on their
cellsfger wel | s t ha or. | ess

el |
surfos 4 a Foerleaner it Cﬁ%arr HefBy G n§ lﬁgv@éadrorémfmeég@t Havgever, other
- 6,
metRgKigun B thoart Gy %ﬂ%@%@%&“ﬁ‘i’a%r BB eson wipe P19
magattlcabedémsn - g}eeld{tcenagnhambcade fpoWecpby chnvgbh frottbn colluen.
hods of it nt. invention may i ncl ud
oo (s ea st R o g ey ki S0he pr Cagain B
cellsPradHFbRdinaRrtatdneRABRARE ithd BoRHicBRNe nehidried dub i@, phicol-
cell specificity per well is achieved, thereby
purlﬁ@ctmlon@ratcmg callvasaleted friom tyanor axe difectin glagdde the appsapriate or
desnpedn rnf? ft c1% {te9% rwéQlPeCI fic antibody. Cell
supgr at AntsCor's B rtion thereof and/or cells may be

[205 r Oz eflcaRddsitay Bcdlothat Ffddllhee h@ﬁlfédﬂ@u@@n{ gieRtfic antibody, the B
ynucleotldes [206] In certain

recoveﬁ& of antlbo%%
cellseip piGrappated #dow @#1'13’5(@&,@ sengle enlbwpecifighy perowielltlr Bheells per
WGHE P@-ﬁ 06 BUR eI' G)%ll, 1-100 cells per well, less than 10 cells per well, or less than 100

cells per well) in multi-well or microtitre plates, e.g., in 96, 384, or 1536 well configurations.
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production of antibodies by the B cells. For exanple,
the B cells may be cul tured under conditions favorable
wo e9Beased | proliferation and differentiati on POI/Ys®0§1083265
ant i body- produci ng pl asmabl ast, plasnmacytes, or plasm
Whenaht B.cellfapdhitialiy b atcdeirhaensignirsatertthen Shecelllgr arch, then the
cultuyred in the presence of a B cel] mtogen, such
methqds aﬁmeﬁ%ewéwa@nm?sycléfie BosteD) quﬂah%?quwlya}ﬁlémng cells in a well
f ty
1den§ﬁ§(|f%§c 1%}')@/) x o %1% ?Eﬁgg%n Sﬁfﬁﬁtéﬁgﬁ)ﬁ ul?iltlrllg%t ([_:‘Et rré]e% ?gc %'19iéy per well is
achieeld| thembg fomlitatihethe Bdagificatamt ofithe Brcsll tlisas phodases@h4 @ntigen-specific

Jiga 207] Cell culture s ts o nti bodi es
antifggl o Ol SUP T E8Ts Bl R OB Gharoaar o eIy ey pe BRfdn iy sfiged for
futuR t@sﬁm"g%né 14t&f Igé‘dve%néf QﬁlBOd}#Jﬁél?ﬂudléHﬁfdbﬁ e met hods

available in the art, includihg those descri bed

[206th el fartain ﬁnb@hmﬁn@ the Beqelodi d wdet cmnéltlons that favor the

oo QR 0L TER T, PG el PGS ARG P PELRRER e

condiRSM G oralfie ForeX 8EIPh@lifdates dndl diﬂMeﬁ@atfdﬂ' tb kjfe@djaﬂtfbody producing
multi-well mcrotitre dishes, such that robotic plate

plaswahlameplgsrﬁwt%eom@wq ellsi fruparteidaiamipodimenss.daheBicellprie

h f
cuS) i AUBELOTLIPS A, L5 & PRI ESEORRTLrs) or oo
ligarp.arlhio@a kpacifiodnbbdimaints B cahs agehcranteatdibioratibedybp@dscing cells by
arangnetlc or | atex beads) to faC|I|tat%g%Q?

Culﬂtrgwttb?r@ wih tged rdsapdeReihgeR el ﬁﬁﬁl@t@é suph aptRap
e o S e Sy
abiligetof tondveech 11atget aigrgenf ysingheupnesethods @\fallahlteubdnh agts itchating those

descBpPSGin On Bt SHH HOBOUSIR: PR LiRp AT Eslgqor the presence
of aﬂtfb%td{eg r%mbﬁfdl t@ﬁtélgppinltlggn RiifsMheBou fg‘ﬁglﬁttrﬁéthsast mor%mple B

is a fluorescence macro-con | atform for
cellsrm@hbq ml‘@mgh]pgnulgew@bmnqﬁgtltrms]@qs srich that ajohoélg@late handlers may be

used[ntﬁ 6g1j1u F In(e)?atﬁ e}'f S %rsnt% f%leu gellg%lglpll‘n\é ants, haéldE?S? (Ifﬁrt% ¢ %ﬁesenﬁe of
antitdidshed bitdroa t@@ét artigkar I purgatlarddniodenerts agtigensare bound to
bi ol ogi cal sanple such as infected tissue or cells, or

beadsng. g¢ PITASLRRYIE 9F éet%éeaéﬁm rcalitategha cansieof pntibasdyaatigen
coméﬁxgg Jn P%lrr gl-nt%g eﬁs gﬂjd: tl%ﬁdfép hl%ffﬁl%tréasgetﬁﬁzl theled (with
diffeeerh deticho ahd FA’GSemal‘ytsis b@pbtfdrﬁled CDcFIBjed‘efyetHe pmsence of antibodies that

preferentially bind t t { t
binefla FEetR ol 1 ong embRdEent 1 HeohoN AN fs (eberadncd using FMAT™

anal%élé’ gnd fﬁktgum&{tat?&n (A8R8Ed BRRyehS FRIE cay! CJQ? dFMﬂT‘d@s ho

he particular target antlgen as conpafed to the
fluomsonn¢ mabiatconiford bplatfemm far diighs tingl ghpit2@8dening, which mix-and-read,

Egby ﬁcleotldes encodlr ﬁ@ntlbody chai ns, variabl e

nonaqieasHC F1AYEBINe e & 58 I8t her eof may be isol at ed

[2()@'] I e Rbh&xtdfl dohdpafifg BIRLINEAS S AV ﬁiﬂb@@if ® 4 PartibBadtatget antigen
n one enbodi ment, pol ynucl eotides are isolated using

(e.g pobiphesgicn sangplgishely asdinfectsd tl(S&@Fe)r celds, gr infeesipap ggents) as compared to
seri on-,P Ieotld

a controal r%:‘rng ep(% £t asbrl)oe g]?:l ngmcp:@ %Lc mnheé:gegiy or 0'1rI g erglﬁt 1nfﬁct10us

agen@ﬁ ﬁo@urfwls @@ﬂbwmdnaothedlans&we RE3dREd RYFPlcRIEAllE bind a partlcular
t hereof using routine procedures available in the art

targgtignfigen i§ Ablsent iwerfoldpadrast acenidid, ot lepyt faigplde prog least ten-fold

more antibody binds to the particular target antigen as compared to the amount that binds a

control sample.
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whol e well RT-PCR to anplify the heavy and |ight chain
vari abl e regions of the I gG nol ecul e expressed by the
w@b@pabssomught er plasma cells. These PCR pr odup€BUSHYS/083265
be sequenced. [210] The resulting PCR products
[209¢ nPolinngcdtitkes brevdyngaaiibbi g bliaind) @hmabl@rcgiink ehdred] @ifsagdiients
ortlons thereof are then subcloned ipto human
therea)fﬁt Ty By iselefiddean galls Wi izgesanyacans ewse P?dﬁtthlfyart In one

ernb?@flﬁ{eﬁ?’ ?%grnﬁa%%cfgg Q‘ébnlts&a{ea Lﬂltsfn% %Jo_%{n%é%%@ﬁ gb%&% S]IP%‘R e.g.,
mwe&emmnmmhmmmﬂéﬁiGﬁﬁ@dﬁngsmgmhgmmmkmddebﬁnmaﬁhmmpdyﬁoﬂbﬂmndto
fra nt there descr.i bed herein,
heay Lt B G100 Bk SO B E oSG Do BT g sof urige
routﬁh& pASlelindf VM2 BIcQk AU E SInfRE chibeUBhcht, 3ok iHvE 'W%ll§ hl%rbubj ected to
ligation, transformation, and transfection.

wholsewelhRA- lt(Eﬂb @danmlmﬁygh@hwggd dightcﬁfhamwaalﬁblebogiynﬁ ¢fatg¢r&ﬁr
na be oka ot|
mol Gt B BRLLBE T op BB BRERRRE b1 i SRR profiePBiicee
sequeA@ymol . 178: 497-515 (1989)). In certaln other
enmbodi ments, expression of the antibody or

[210;lmtT ihg mubingd’%pmﬁia@tﬁémodmeth@ beaviyreapd tkl@hbe@nemr@élq TRgigns or
[ | |
pore B AR A EF b Ropg SR Ik T S it o ng.
recoabihaRilg bkprepad hﬁfolrdi)lg teurdiunad pﬂ)@bdltﬁ‘es( inrkd adideg e.g., US Patent No.
mamal | an or plant cells. anpl es of sui t abl e

|1
7,1 1%:4@% Tl%?é}qcfe“? %611 gdeculsy Fn%qd@l%%umqrwp@fé ¢ pyibogdy or Hiagment

f r -
s R M G AP 2L lo )4 i
of wn’é{khOWS pkmvlme‘s tortohoke drad/exvgpiar, diugmmny trgkgfbimationt dnel

based th resent disclosure nucl ei ¢
tranitigR R g el ER B P gl AT HL Sy HFEif may be
pref&%%q%kdrpo@ IRAT Ed1C Yl as 'E%ﬁerﬂﬁi @m &s@en@ g, hn%bkthun et al.,
Met&qﬁﬁ nucl eoti de S€e(q uences encodi ng t he unor - SpeCI ic

ol( b?8 1197a§1r6eﬁ1989))eIrecﬁfryalm@tiaertféanwﬂsremted:Xprﬁh@on of the

antltbogig;’lolr 2&11{1] Ort¥g 1{% %f&ljneﬁqt}{erggff A Slléep%‘e(g’iggltaheukaryotlc host cell,
inch@XpY &Sl @Iy, VREt/Rl6mean tcatdisig, &cﬁ%@k&éﬁh@%@@kbﬂﬁombe and Pichia
encodi ng a variabl e and/or constant region

pastgigpareg! ety (H@B’d‘llt&inﬁmméﬁlb?f‘rﬂsbrﬁ)fﬁ%ﬁ eqlsi &@m@kqs jof suitable
anmgallJ (@:ﬁis 1ﬁaﬁdee>sﬁﬁ81e§gbﬁ5ﬂﬂ§&‘t +&b NPIY VI Gt %hd&h&‘@ells

as a no acterra, such
Exafaplesbf planince\ﬂlh ircihudertolehiecd,i com, Gbylichr, adtrico @ds. Vﬁiﬂ' Inethods known to

1 order .tq obtai icient tra ?rlptlon and

ef
thosg ﬁ%‘ﬁ% qEdingmy skiHdn s g Restd Qfuths dgrienfcsqlasus @ fucleic acid
vect$EGhPbe 0PHA NG %?in@ @&%&fﬂrsﬁg\%e%césqglél RHRYar host system, and then

sequences, partlcu ar | er and | eader sequence
polyopdc@tde\sempnbwﬂ{Eddmg tltdmnwa-sp@ldﬁceanﬂﬂmdy (Driexguentmereof) may be

: I t hods f d bodi. h
imselty HiRIgENePEr PRt v HaGi v e ey Q! For
[211§X @B o€ mofDleBlEdabRIex e@sll&gﬁ/ecﬂfr@é‘&l@diﬁlﬁ% ?Bﬁfnﬁ’&&ﬁfdb BRI a

anbr ook et al. (Mol ecular d oning, aboratory
Varlarbémamlr or CORfEANG tﬁgloncombesprﬁﬁ)aﬁgi snalritsed toLteansform on 9ppm@rwte cell line,
for Kb Bt STl o7 o RBGs Gl v st R el . suh
as E rc@ﬁl,dh fadebh produeesn af the @ﬂiﬁb@dﬁ REIbScur. BPrddt 3o Obtain efficient
ynucleotldes encodi n e reconbj nant anti bodi es
transgiy Segi

1¢4eR é@g@ﬁt&l@t epRiynyY a@} SPgignce in each vector should include

appropriate regulatory sequences, particularly a promoter and leader sequence operatively linked

to the variable domain sequence. Particular methods for producing antibodies in this way are
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can be performed as described in Sanger et al. (Proc.
Nat|. Acad. Sci. USA 74:5463 (1977)) and the Anmersham
w0 nioeoerdd onal pi c sequenci ng handbook and i ncP@MUSIP08/083265
i mprovenents thereto. [212] In particul ar enbodi nents,
geneTrdTlEI weBlobwnngd reamelyiusadt Farkahpld) ﬁﬁleﬁﬂarﬂﬁ@@@ﬁblbﬁedures are
hereof are then tested to confirmtheir ori

descgb%li)yf $aé1pl{r9ol%l?{dzl r{%plqgélaff Glaneg Arlgberdony J anua? 2nd ed Cold Spring
Har%?'ﬂ%p(ﬁgﬂo@ leWyo og989 Welo'ahdti o B 864 écPUé gﬂﬁgHarbor

In parti ar e ments, an anti body |dent|
Lab(pator,w Oed vatoi200hy delﬁmbhmqslr@tbﬂccertaﬁdemm(hmnnussreglons of

tested for cell k|||| Vi a ntlbod dependen
polyBifiFRl{dse CRSAiTRedhF E5cep ?%E:e)t Btiies BB G SR@Iencatl BN A sgqyencing
can @espérfo%me@aé dektite@ il S4RENA Y. {PmcF’szy A6 8R%. 'L@s%%{ 5’4163](1 977)) and
resent inventi on, 1In ot her aspect S, pr ovi d
the @nbly Iré@natmabpiﬁmmmwndbwkmnéﬁmlud@@g @mn@mnmmthereto
enco

[ZIZﬁ nv%ﬁ%rﬁ%ﬁ rngﬁjtF et}de Lesu 1F1g 5ee§glrb¥lg%1fg ntgaﬁ)gleﬁ OBFra%IﬁlentS thereof
are tBéH tcbedYo &d’iﬂﬁ‘mﬁhﬂﬂ ritidal ypktifiey andmadBe fidthcMBLted for pan-

Pol ynucl eoti des of the invention are single-stranded

speciiadi ag-- @ﬁthdﬁkat%ieh%ét)wt@rag@afa bInenastiqudg gBdodRggN SgEhsidedy
1denﬁﬁ%§bb cﬁ%&z Qc%?fédﬁrﬁjtg ggJ ﬁBé‘d %;ﬁm F%%OS ?éﬂ f ﬁmg via

antibwidiy clbpemdattaelﬂularrdytmc@r(emﬁﬂ)"cﬁapmdsm andoDMA1 agiksebilite to
in.a one-to-one manner, and nMRNA nol ecul es, which do
interi@lzCeont ai n i nt r ons. Alternatively, or in addition
codi ng or non-codi ng sequences are present within a
pol ynucl eoti de of the present invention. Also
Polyabitleotidesi vel y, or in addition, a polynucleotide is

i nked to ot her. mal ecul es and/ or. support terials.of
213 358 R re il iy R ESher BuOkidy RS R R Shpatons. n
preféi?&fjemlfodgmentb nhmgblﬂha@&ﬂl&@ eﬁé&fé)éﬁ)otl@eﬂﬁ&ee@ tht Mvention, e.g., a
presence of | uenza A antibody in a biol ogi cal

regl@awﬁpﬂ @arlabh:obhram aflse anéb«uhvtihw@ndsﬁo émﬁlmmmﬁ M2, or M2e.

S . he |nve tion. for
o RRERERS 57 5 Eisab TRl et Ry RisBuandoppicstanded
DNAQtanBHid, @DIN A er mﬂm&) & RNA ramecmépmdgdm@leaneg ineludeeut are not
sonme or_all of pol ynucl eoti de sequence set forth in

limifed sopdinRNA %ﬁwl@n@m@ coptai HEPYHd @aicsrpndde gddNg énolecule in a
e s
one S8yt bt g TR o BT SRRSO B PBRY oy or i
addmem toadmgpur abﬂcbﬁdg stthedeasand presdnin ezmhﬁi eypnlszhm;ﬂﬁdtlde of the present
ces set forth herejn encode pol ype apab

mveafflorb rAgwe% Iterpatiyelyy ohing@dHigna? wam&éwgw gé? 8 e&@OﬁewleS

and/lesdf)ﬁHR %a%hatlsootsth@ FVERbiorC q‘H&IﬁJcle‘éﬁH&f(ﬁQE@gwgﬁHn’ are used, e.g., in
i ncluding a pol ypeptide having a sequence set forth in

hyblﬁiwﬂm)lneissays or dQect Far prissmooo gt Influemraekh tlllltdn)dymlm h bobdsgical sample,

ucI otldes at . en eptide of the
and By thg Bt EBR ot op PR GeR oF PR Enbodi ment o,
[214) hQ”hbﬂ%Y&Stdc@&dﬁfgCtM Iaﬂ@tﬁemhm € HHRGIrbdat M&éﬂtﬁﬁt ?ol?ﬁ\l/dlé&de
subst ant i al identity to the seﬁwfnces set

comp@@gmré are pogidee deatpicdudersonie o ohhof a@pky@uglﬁotllcteasequemefcset forth in
Exalgg egélge}g edeg}{ Ioé%(po yrélglg <O cl?e Q’equence §& ortlZ?tg aanl())/fe 1850{?

degenerate variants of a polynucleotide sequence set forth in Example 1. In certain preferred

embodiments, the polynucleotide sequences set forth herein encode polypeptides capable of
preferentially binding a Influenza A-infected cell as compared to a normal control uninfected

cell, including a polypeptide having a sequence set forth in Examples 1 or 2. Furthermore,
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or 99% or higher, sequence identity conpared to a
pol ynucl eoti de sequence of this invention, as
waledeneisned usi ng t he net hods descri bed herei nPCT/ES908/083265
BLAST anal ysi s using standard paraneters). One skilled
the ihteritidoh Sndides Wil lpolyn@clegtidcs ehdt kaode hag oabpiaR ofalie fesent
. appropriately adjusted to determ ne correspondi ng
mvepideht ity of proteins encoded by two nucl eoti de

[ZISieTWSﬂ%Iel%I ¥ d (ﬁllgeljltg,ttﬁe ﬁ@?ﬁﬂé&# I?rSQQQQ%(gi?miﬁg Yrariants having

mno acid simlarity, rea ame positioning, an
substdngial idketity fRth6]sequepiesasiet forthpo Fygwie | got extenplathioant®mprising at
contain one or.nore substitutigns, additi 20, Ace, 070/ AQO
eas AP BB TR B Buicint et SRy o<Bh SSha oY@, 98%
or 99N MBS 's%&h&@id@ﬂtit@ [CBRPhC &S a Bblyh 8RR VRGRINCEBF this invention,
encoded by the variant polynucleotide is not
as dgeysinechusing the natithddsidskeetbed dergtn, egt BLASToinphysistusthg standard

encoded, by ol ynucl eoti de seqyence specifically set
parafS R Rk o T MG S P BROET BB i B adfifharcty
adjubtod eNddt@imif exttddpsndand Mobicty @Fbidleing £RGABN DS tve@AIbdtided

various | engths of contiguous stretches of sequence
sequicHeas toy dalfing B1tACCOBRAIOLAR AEZANGTaEY 4pHBO a¢id yisnigarpy, regddng frame

. inscl osed herein. For exanpl e,
pom%%ﬁg%&@?é%%@%%s are provided by this invention that
[216¢ o picsiey,pblyinaalsdtiddiiantk@onthn, ordr ndde séidtitBidns, Additions,

100, 150, 200, 300, 400, 500 or 1000 or nore,. i
delefigptang a%seﬁ%_ﬁéﬁ?ﬁe&@gv Sl g ﬂt?r@%‘#@gﬁmggﬁ“éh%laf%ﬁ%@f the
POl A R Th s Pt O el i AUCRUBRALT dhERGDS rolative t0
a polypagtidesthcodedrganpolymuctkeside sdxpeaceyspeaiigilly deefosdhdrereihe

tn a0 ety 1S oSy eni prefioct s oo o

Hding +ous Whbth«&dfonti thStthes bP2equbich id8itfeal ¢ lement
o Tl ng "al 1 nt 6387t hi ough 200-500: 00 L 60 RRE ™"

al |
to oneher Thoik @.% tHexeqienices dipdoded et olderreamplst pelipucleotides are provided

i.nvention ol ynucl ept i d IAf QNS Aa r ovi
by i R maR RN R B IBR LS A 000 A B 4S5 g0, 300
400,3100i0R g 60C ¥r @OFohti @isis h@cleotidds Vil B¢ 8OMbelefIREILRNEEes disclosed
provided herein, or a fragrrent t hereof, or a

herepoapy dhwsral inieraedaerensthnBeedriwagphisdisehbere, the term
“int%ﬁ%?ﬁ{qur?éhé;iﬁ rﬁ’gghﬂ 10 Iﬁ@?c e 'ap}j tié?lgt ettwggn AP lqﬁ(gt‘géi @5lues, such as 16,
ol ogy.” For purposes of I ITUstration, sultable

17, Yodesad.e2 Y, 23t 23,0gena0, GOyRY, kicarss, § rs2t 8kteangl 000e01, 102, 103, etc.;
o 878 el i 54 UL SR
[21723 %ﬁ' S Rer QbR d X RPEF th iRl SHR: olyrglcEMl@Jd%lﬂc?’MO%s Qge;oprovided

ridizing at 50C-60C, 5 X sd¢ Y over ni ght; foll owe
that bye oapatile nfhybridcan@unds 0Odtate Bhigh stritgsicyicomdidacsito of

2X,. 0.5X and 0. 2X. containing 0.1% SPS. One skill ed
PolyRRCIEHRAPRIHET PO HETS T EHETEREDEi P A5 B Gy PBentery
sequBN&Y thehied Bt PR idiARioR cdhBRMEY Mre FRNI lbhatiR the SHEM MR YT biology.

alteri n?. the saltcontent of the hybridization solution
For pyrapsss of Haustratinye puitableemedereilycitringsat eppiditioas fenteyimgithe

rforned. For ex le..i.n anot he nmbodi ment . .. .

hy Do et o s BRI Gnis P FEh it o 2O bR Foptidg dnciude
prewalking diea bblosen dLSXIIIED. BHOVES, 1W M EDEFASHEERD); ORbiididing at

the tenperature of hybridization is_increased, e.g., .
50°Q-60°§@5§E§@09V@g5gl7t@§@owed by washing twice at 65°C for 20 minutes with each
of 2X, 0.5X and 0.2X SSC containing 0.1% SDS. One skilled in the art will understand that

the stringency of hybridization can be readily manipulated, such as by altering the salt
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[218] In preferred enbodi nents, the pol ypeptide
encoded by the pol ynucl eotide variant or fragnent has
wo bosesses bi ndi ng specificity (i.e., specificaPdCTUs1008/083265
preferentially binds to the sanme epitope or Influenza
contént&‘df tied ybridizatibe sgoligipaillordRe engeeddehy whivh tl‘itahybtﬁilzatlon is
ynucl eotide.. In certain preferred enbodi nents,

perf?rar% GO e6Resn gaataey Belpdiperfesuiiablg higtly ﬁsrlﬁa%méldbrl@léaﬂon
cond 0, HERORER 000, AN A L S REHE S S
hybradizdteads inetxastd, 5@%to pO-€OHHTE abb3+70YC.| east about 70% and

ref rahl y.at | east about 90%.of that for . .
18] oig BRI heirasnis TR ropids Pecdsd by Bt e Bptide variant or
fragﬁlgﬂ-t%]as Tﬁkesaﬁ@ BIRMUES %ifﬁ%% (8¢, §ﬂ3§1f1’féﬁl%5§ﬂ1§refe%{ﬁ1ﬁﬂ Qﬁlds @ the same
fragments thereof, regardless of the [ength of
epitqpedir ri@ﬂlmqmérﬁt@m) 8 éiefpolmptlrbese@odtﬂ rethewative mlhmrclem&e In

se ter atlon si gnal .
cerig AR m R RS R RTERG) Fuic B pS BB b ol chfiticTrotiae
varigits, @ﬁgm@hﬂ@ Qhd ﬁ?ﬁhdlgmg SE{RALS, crtBde pHI§pefties thatikdVetanadel of

their overall [ength vary conS|derabI§/ A nucl ei c

@

bindgng @tlwﬁfagﬁ%td@asbﬁb%r AB% pr@f@ralrlﬁ dytenstiabow il oyrad mogg preferably at
oal f [ ase

st {864l S B0 A GERRALL BRI S By HIEIFOST,

[2199r Ghepolynudtestidex afilegresehd insdntiah] srefrypodenmuthteot, re:gerdless of the

ensd0Re Stk XSOOB BT bOOUT AU 200N AbBensooch s

oo By Ry 400 ARy SR.ERE 8L 4, LRl

othei pedingl seggmentspramdythie ik, ermelm that ﬂmrr&vefalltlhnlgh my ety cmmmderably A

nuclig agtd tHgnidpt ot frorty Tendh & orior B fin dhs Rl prgfprably being

1imiRH vy e SRE8E pepsadsn aﬂoh%en alcanfiHidd ﬂ%b&n&'ﬂﬁ}ﬁtQWAqﬁotocol For
sequences that encode a pol ypepti de as descri bed

exarplegilnstraoapolyhuelpetsts spgimpnis olibdeiatissgthe af albunil AP0, about 5000,

aboutgﬁg(l) oa%]ﬁ f ?](541 elgoul%cllp(g)lg;lbdl?gl g&?ug%lg%[()ﬁa% ﬁ %:(gg et)ou% 50 base pairs in

lengfQ kP eptlikde(indludihg alp ireseRididtaeagthl Xite Bidludabiing haxar y
due to differences in codon usage are specifically
Uﬂp@@ﬁﬂ@ﬁﬁmﬁﬁé@swvmﬁﬁﬁnlnventlon Further, alleles of the
e inc
e B B B T R B R e
degaaeeacenfithgepotty: @eoghcichat mart@leaﬂntodaaroelde asquand¢os Sht tencm‘de a

one.or nore atjons, el eti ons, addjtions
polygepijdsras éiaw%rwn ogte #&Erse@? Youe! eotrpr‘é beadinim omology to
the (RO BOCERERLEIF Qn?ﬁ%thve%&'he NREH:tAOEss g@Wﬁucqébtﬁlleé 8fahcode a

structure or func . l'el es may b dentified using
polyptrtinigart thot geseni guresticqnstue whach Yayp duejtozchffemnqes in codon usage are

icati nd/ or_dat.abase ,seguence_.conpari.s .
soecfBly opiiin PR b aRhEhs SR T e P G e RR e ing e
polyfid|a&teRasffeneés (roeided ReRSLE whAlnymY §&®@tolf@h% REAHRHCARCles are

is perfornmed in order to alter one or nore properties
endageneuseecaprcibaicarp altgrpé ps ¢ treult Qﬁ@mf: @rsfnmegmﬁiatrmmn@lch as delctions,
addifif escanféi/o% g{ﬂgstlal%tleon ngpu Z’[ms nlql su]:u rgtmkiahn%g %d; Igotenamflg/ but need

not, hS@Chnt Atceddasdiuetuy@si taﬁ&tsonofAlMésrm@;obe/meﬁﬂifﬁ&raﬁsnagWandard
pol ynucl eoti des., A nuta?enesis approach, such as

techgllqp@s_ @b@bqsth@rlﬁi}f‘té@b gEpilEication a@ﬁb&r g9‘@gaspéﬁquence comparison).

[221] In certain embodiments of the present invention, mutagenesis of the disclosed

polynucleotide sequences is performed in order to alter one or more properties of the encoded
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the preparation of variants and/or derivatives of the
pol ypepti des descri bed herein. By this approach,
W@ p@ei648es nodi fi cations in a pol ypepti de sequePCEUS2088/083265
made t hrough nut agenesi s of the underlying
polypeptideiialchat itd emditaipeeificioger bihainy stthgsk. Taﬂiﬁ[du@y&ﬁr mutagenesis
provi des a straightforward approach to are and
are W%lk{‘n%"é‘%q {iethe artyanyd; agp padely Br“redé& arf?ﬁteevaﬂ?wé @if E@P:ﬂo DgPEdRs and
0
PO ng aas " g St ST e e milhacpenis nomployed for
the prepavatidmeofpatiymsiehdot datatiBistod: Jclsqol&dypapudmdeagdw&ishesem By this

DR Rt OIS o ALY B e c e B e ih iutagencsis of
L

as a sufficient nunber of adjacent nucleotides, to '
straiphtéuivded apppedchnde prpeieemd écso sequandd airiants, for 2@11@91@ incorporating

one §re %greenogﬁhe% %@%@%%%%Sﬁgraiiﬁéﬁg ﬁl?t%)oa(ﬁllﬁlglgi%glg 9& Plso(ge nuc?eotlde sequence
chand$ fitd maq)o@rngcgam@yed in a selected pol ynucl eoti de
sequence to inprove, alter, decrease, nodif

Slte@pmfﬁw@géwwélowq shqprogettiones n@ﬁanth@rwhyﬁﬁéfreeﬁtsp@éﬁc
ohg&{‘u%f“el 1def‘ Qegﬁ/e&rets ﬂ’Lcﬁlﬁfé tﬁ@&uc‘?@o‘?@?%@a u%ﬁcseegtﬁ%% %{éesﬁ%%i n%ur‘%eétlon, as well as
a suﬁ‘mmd atmpal of pdjtérd auclbatZ&]s ﬂorpr@shh]@a pamkogtguemnief b ffichwat size

present invention, the pol ynucl eotide se uen
and &%Gm@é@nw&%ﬁyﬁo foran ,8table uplsx 9B gtho%ldeﬁ ie??twmunctwn being
| shﬁﬁﬂé t,|

traV&E&% ﬂt@ato s dr lb%déllﬁc sg](;%;c‘g:ﬁ 6}9 gnugl%?tg&;% ﬁéﬂélg It:éa %B@e alter,
decrhe;sbrmddlfye ofr otlmr\msq oeange tlm‘propﬁracsecsﬁthepdbhmwdmlmmsdf and/or alter

detect t resence. of c | ement ar S
the pipRRSHicss At E: CRBRRIAR. @R SnERALY authes oL e smpaddea
polyB¥ptidae i nventi on, such as the use of the sequence

I nformation for the preparation of nutant species
[222r {mrethst eroboqmlmplmté |0§tffemreageblnthpne@arppkygudﬁw&e sgawrncEcprovided

here?noa{]rSt { %FJ | PO 0 Ji} 1 d 1522? ents a(s){PgR timers. The

MHUE RIS GH TRAT OF RE F“Sdg Gerddbh giraR PF caeS PSR

ablhﬁsb&tbfucll Budleie |ae@ltpr6|lﬁes It ﬁlgscﬁwaﬂy gy&b@zéﬁ)(l’dl@q&@lc% Rdint&ds enable
the sane sequence as, or is conplementary to, a 15

thenpigcdeiast theeressgs isenpiupinary SeflieAess 1a P EETHaRID ke HEgwever, other

n {
uses e B8 LA ALl ST o 05h S A UPUR SRR iftyglion for
the ptEpar&tibn dfytaRGPeci &ML p@mﬁt@é ﬂﬁhuﬁcgmqirhpanng other genetic

consiEGIR ASCHGHGCI? i WG IR SGaRe 9 iyt At egion

of atAPREFSRNE Suclk AR 10R® Eé&ﬂ%ﬁb@sostehﬁi&c@%a@ o @S sﬁﬁé’ k&ﬂlence as, or is

sequence regions consisting of contiguous nucleotid
complementhe®, ofl 5 h@eltdt,lde%ng eontfg@puMqu@rce ehselvsed haom- 1Qﬁmlcularly

usefg FpfEericqEfnRtis FRabt ShraREme RS FaUaRED ey dipo Ahau 20. 30,
40, EI0E 08, %@Qb@(ﬁﬁﬂclﬂ@ihghn intnfedRAE fengihk Pinkdding full length
conterrpl ated as ybridrzati on probes for use in, e.qg.

sequsbess handralldregtbintteér eenb istalsorged inertein prbogdiments.or use

[223;& ;8[3 gcl]bot’i)cpe M%cuq%%a%?qaal s%gléeen[%%t e&?orgsecogglsttu}%oef con{lguous

nuclestitel smﬁémfyl 0s14,a5c( 86,)50, bt &ichimi @DY-20€ paslestides of fe(including
i nt ended use or_application of the particular nucleic

1ntergtqda1t%l@gg@ﬁ@s well), identical or complementary to a polynucleotide sequence

disclosed herein, are particularly contemplated as hybridization probes for use in, e.g.,

Southern and Northern blotting, and/or primers for use in, e.g., polymerase chain reaction
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Smal | er fragnments are generally used in hybridization
enbodi nents, wherein the |ength of the contiguous
waeeopletsent ary regi on may be varied, such as bRCTHES2008/083265
about 15 and about 100 nucl eotides, but |arger
(PCRDIMTheoalisize oNfrhgnean] anidliassthe size bEthe RBypncnged stretch(es),
according to the |l ength conpl enentary sequences one
ultlmtglﬁ@gpqwgsi eétﬂéecmtenfi%guqe Orﬁ@pk@éw%faf Hieppptoui aa¢lpisRcid segment.

I
Smafik o rra nﬁ’%lrt]@'g? lé%n%él p)flgsxeﬁlrfrfé 19&§)ﬁ ae%hﬂoﬂﬂ%&n'?s'ot e ?@?tehtegﬁlc?th of
the csmtlgmllswempldnhe&nwy eagldrmmayl ge vandd, gurhus betyaeh ehwttléraspd about
uen er stretches greater than 12 bases in
100 fig Bt C Eaé%f‘ércgvﬁl%}wﬁﬁ B?TgPlFB’&ntaPWo%I@tF 5 pag bgdped; gecording to

the lbﬁlgtﬁ%&%ﬁle%{eﬁﬁky béq%ﬁel?d%goﬁ@l)v%‘%“ﬂde‘lec@f the hybrid, and
hereby i nprove the quality and degree of speC|f|c

[224ﬂ1y Bt dsef alnylirdizatipn aiobe @f abang |1 é12é nagledtideslin d;ftngésallows the

formBih B IR GRMRLETRR S i B SR b BofiRs e
cont&luBugedieplambitabl R @fnceovdr 2#&thddydeedtelitEat 1 Dhasps RbeSeth arc

are selected fromany portion of any of the seguences
genayplbeprefagd Hbpeghs in gyder foHagregss skabi]ify ﬂ@dj s¢lectivify o thedybrid, and

oSSR AL DAL 05 B AU i i
rnold:dillds dénaginp gome- t(ﬁnplﬂﬁhentraﬁ} sictitahgs bhes foldd cdnepgdus nucleotides, or even

seq nce t hat one wishes to utilize as a probe or
longgt Whele desiped pisdcReralhy $§ @E&- and primer sequences is
0

2 YRR MOk LB SRRy PP i
heretrotAll thse gurequieed if R26YicRothy serpiceatsisdiefodh httean, pr esgrytcontinuous
port{rogvgq%e;,s%gl]leé%gsr félir?l'lgaje u]% i§ 9t alﬁ{)tz etszlil egg el?pfto ana including the full
lengﬁlysféhﬂ&ﬁle Zth e R s dsag B Me ama O8N I ANS chéiRe | b§probe and

commonl y practiced using an automated ol i gonucl eoti de
primgy paguendics e&rgovm’@d Jbyfvergweiaciorsarker gharaplacencoyay wish to ernploy

oI B R L e o

2264, GBEIna&gotldé)/oﬂtliﬁ Presia€ invents&l, O€ Fre@mss bERGRSitd thérof, are readily
reconbi nant vectors for reconbi nant producti on, and b

prepated ey, fos cuinplaadirccBNay RtBesmng thedragaiat BY Fhenkpdwpeans asts

conl 85, B8 e R EL Sl UL ORK s o

obmhmdépwppmxmbﬁmfdasmvemnam&o&mdmhoamnobgyﬁmcba@ﬁkskngMa

clel a |d of t esent invention, as well
techpé HantPatent ﬁﬁ%g@@é tfyolptrqullé:\lllgﬂ; W&qdl sgﬂuealpesamto recornblnant
Vect&‘%lfbﬁpl%%ﬂlgﬁaﬁfpr&&{ﬁtlgﬁ 628y JHY 8ok ianyY BN OfhRfuddRnerally
I nvention include those capable of replication in any
knowy petho$e afelkill mrthoagafimehculanblolatiyng, e. g., pl asnids,
phage, cosmids, and mini chronosones. In vari ous
enbodi nents, vectors conprising a pol ynucl eoti de of
VecloRE HYsESE N anld ReRBInbMAnAVIStHSEEt Or s sui tabl e for
ropagation or replication of the polynucleotide, or
[ZZ'E EIE@ tyesion piovles easprad §osigelds mgxp@ma el agifl@f the present

1nveH{10 P egtk‘#ﬁg%\éen%oﬁly 1nan§ %Fg%ﬂ%es £3f the producp 190 & polypeptlae of the

aval
present invention. Vectors of the invention include those capable of replication in any type of

cell or organism, including, e.g., plasmids, phage, cosmids, and mini chromosomes. In
various embodiments, vectors comprising a polynucleotide of the present invention are

vectors suitable for propagation or replication of the polynucleotide, or vectors suitable for
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[ 228] Pol ynucl eoti des of the present invention are

synt hesi zed, whole or in parts that are then conbi ned,
wapaoioeuses t ed i nto a vector using routine nol eRCI/HE20881083265

cell biology techniques, including, e.g., subcloning
expresséngropolppuphidobf the prévent iavdrtinga Suzle de@s b knesinnig the art and

riate restriction sites and restriction enzynes.

Cmﬂﬁ@ﬁ?ﬂB”P@Hﬂ?ﬂes of the present invention are anplified

y [
12258 PO WEAEERRE of IR rle RSV QRBRUE: PAURSLPOCE! s thatar
thenpnoh}jommdl &ot insheted Tie sieveptor mang raltmo maledulmtend esli biobdgyon

enz | eavage sjtes. t |I| subc ing.into a.
tech GG doih belamat eyl i & | Gaiurar Foor Sing
apprbﬁﬁz!ttb’ d&tridieh sﬁéseaﬂal%sthbt'iﬂnt &Qyﬁl@s P(ﬂ?m%led%iﬁé@opthe bR&ent invention
| owi ng: a signal sequence, an origin of
are atmhﬁedéwl mlhymfzmsst abam reactivpusingeigenudrotisle melmemoenplementary to
nes. ~[,229 I er—to expres
cachFET of HERTLPSRIES hatsRe B G R e T u B RREgR e Bl Teavace
sitesttb EacpiethieRaPEIbMIAg 116 afvetret.iThRaELpIRGIc U BEBAESMpdHcats generally
inserted into an appropriate eépre53|on vector, i.e.
inclygey buettast nqtHimiteddnt aiers nate of hedabenipecs gps seqycase, eaerigin of
S he inserted codi ng
rqﬂ%@%ﬁg%@%?&%@?g@%gmﬁﬁ ﬁg%gﬁg?gk?iose skilled in the
[2294r n evder 10SS@rdsoa polypttidetof exppressit mvemeat, diesucleotide sequences
on |n|ng sequences . encodi ng a pol ypepti de of
enchmgefﬁe 8o lyRFRIde P ypstioRp bequiiads: Rt ineRiied iBfa@n appropriate
I
o e e SRS Bhncs B8 SUTRORER th Rl Eption and
transla(dmquh@mser&tdcbodmg\slemngenMeth;ods wﬂddnowatto twse $ulléd in the art
gt %gestare descri bed, Hor exanpl e gpnbro K, tide of
are life BEONSITUCt CYBSEYONBIENY PYHAIB NG nc% ?.“&B 513&10@3’1’61’ 1aeo
mteﬂé/ﬁ%alapp@ghgte %I%éd?ﬁbnbl@aﬂ kaga tBh & Stfona PbcitdY bl%iﬂen@ Those Btthods
Ausube 989) Current Protocols in
inclydslie ozuircatreccsnblm@@;l)NAdmhnwuea;sy&hsmr@chmuewsvmd«m Woygenetic

recoL}%.n}a]tlgﬁ“ aélutclhlt Of %a?r)g( @%secs }63 q“gv e%%nﬁ{/éfh ? t Eyogiéefm ctal. ?1989)

Molsaduirieiag, A mﬁs@fatdﬂji Migh@al, OB1d SHrEgT@drbdrd P’feisgeldlahﬁnew N.Y., and
mi croorgani sns such as bacteria transfornmed w

Ausyle diriM it (BES) Enrspiigtocolsimdalepulas Biglegys Jehlrgmley & Sons,
NewS¥BieRsyon vectors; yeast transforned with yeast
expr éssion vectors; insect cell systens infected with
[230fi AusarexpsfEsprassion eectt01r/l$05( eystems arbatliteab costhin gakdarpress
cell systens tra sforgﬁg w|th V|rusﬁwg reSS|on vect or
polypuclgptidesgaianerolarseripS e Dyt a8t EBNRA (0 BrERiEeHER Sch as
bact¥iid HensfoY vAth ﬁé’b&rﬁblﬁﬁﬁt‘tﬁ&eﬁb l@g@ rAsshia nOl‘Vc%gltﬂRf I§NA expression
(e.g., Ti or pBR322 plasm ds) ni mal syste
VecthI j’ﬁast toamsfoembd wnﬂne«rwst ekp@sswn V@mbre, inggk oﬁﬁlssysfena 1gfénted with

ressin a ti-bod intere
vire G PBG p PETica TSN DL LBt lSy HEh GeTGuT g it virus
exprB$sidB¥e2tors (S EcaplifIBRESmBRic SN CﬁM\Z Q8bAeYo BIB8ai®Nirus, TMV) or
ordinary s 1 inthe art, or pur chased from

WIthdqaﬁwélaheX@rqsyloawa¢tp@kﬂe € % Qr pBBﬂ%elésm@S)g or a@maét:@lb@ﬁ@ms

WltlgnrerPe {—;rnt) %ll’nﬁo o éhee \éaﬁlag% rﬁ%ﬂnsv Ogr d %ebn‘a Erg%sll%% 1.’110]?,?]Ce10na1 antibody of
interR$ti df@ABpRfic] fiead Hydridsmb ctly ulie@uyclestlde@himeehaliese primers aer
vari abl e regions, which are then inserted into vectors
synthesiaed Hy o ﬁgiztp@]g §lﬁ1i ipythgrart, or may be purchased from commercially
available sources (see, e.g., Stratagene (La Jolla, California), which sells primers for

amplifying mouse and human variable regions. The primers are used to amplify heavy or
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| mmunoZAP(tn) L (Stratagene), respectively. These
vectors are then introduced into E. coli, yeast, or
woravamb48ei - based systens for expression. Lar geP@nOs2uE 083265
of a single-chain protein containing a fusion of the
llght\dﬂaﬁﬂ\dlri‘dbledé)g'[ahm Svhadhearp et UaRtte dl Hit gecttbneseclnat IhﬁﬂmoZAPTM H or
|rd et al, Science 242;:423-426 (1988)) J
ImmPHeZAB hErSiratagene aepectdiely.  Bhpse aeery aseihad HE@§“06 into E. coli,

r [ A=W a!?]@o?fr‘]
e B D R e i e At of g ingle chain prtein
contpinorgot @sen of theavig add Vi ormeans| aat pmbduesgh Ltsng theshanethods (see Bird

interact with host cellular proteins to carry out
et alt, Saivged P4 4%4%1@98$)énsl at i on Such el ements may vary
[23 1\]/ T%gslco;nyzoﬁ. 81%111%#1 ? 16 Srte ?{6 qu%ﬁ’ces %1%?6 gﬁnne% ?Xpresm%n vector are
thos8 Hbi-ah&atbd apsaisiofthicorcntk. ¢. [@ﬂﬁh@dr;k q)norﬁd)tefr,ema%d 3' untranslated
including constitutive and 1nduci ble pronoters, are
regiQnsethat Tiesagt wishdiost esdlule DEteIRD TSyt fraRICEDigR angkiganslation.

Suc _l%glgit?tg magr‘%@; iélctpgig ?%esilgt L o‘fﬁg’t%%@ SX/ %@%m&hggﬁtﬂfé vector system and

hostpititigqh abysemperafetigdble aanscyipii@pdmantransiappn plennntsemcludmg

s stem and ?(brld ronoters such as the tac pronoter.
gépd ighugibfe THhatt ¥°fal pronpters are suitable.

[232Ij’r @%ﬁfé ofsﬁronﬂﬁéars it ActR il ith }él%tkﬁf%tl@ he Qs HRUR e phoa

contain a i ne- Dal garno sequence opéerably |inked to

prorild‘ter PNiActemesedind Jadtdse ppmhytpes;tstmhm, alkalinecipHolsphaaso podreotsr, a
s the hybrid | ac ter of the PBLUESCRI PT
tfyptﬁﬁgﬂb&Pé PLOSRHE HYEHe: ek 1 Iramotsay yichyas dhe tpspigrpter. However,

othepkm ga&éﬂa@%ﬁ)n%s 2RI SBhter VR R0 BA&erial é‘}%te%r{sealso

used variety of pronoter sequences are Known
usuaﬂlgrcoeuakm S'lmne@a&adnmmuarce opsetlydodked th thg DA teheoding the

pol B tRE. med e bR o it e e arpess o SREL GEREripT
phagéRid (Sedh dgelh@ M4 JBaSCAIE )W @SPO‘R”I&E})‘J%@*{G%O IBRL, Gaithersburg,
Initiate Anot her sequence found 70 to 80 bases

MDgrstkthedike ficowed he st art of transcription of many genes

b I
[2331] hé S A3 q\%prgﬁg{eg tseqéle e% arei llg?(%ne oL gﬁé’agyoggr@] %ﬁ!ﬁ&xﬁre used

acco‘ﬁdiﬁg ente pidiaiit iiRntioe. Vﬁ@laﬂy gnalikdrpsticagtaits haos aafAT-fieh region
% y Atail to the 3" end of the coding sequence. All
locatedl approgbnaelyzarie 49 bases U@errftaabfrm the @fq wherp fpscription is initiated.

Anog{ég ?Jé%gﬁdecfoﬁ?fcp*?@t‘o%@&sé( s%érrlflo%?ﬂﬂe stallt Jﬁ%?%@%n%? blany

pronoters from enes or
genasasr@IN@A Viregise sharceN gaygéreahy yluq:ie@tim Aethe FPohd/ plepbstedekaryotic

expression fromvectors i mal | I's aer . \
eonSann Sy Mﬁeque@% fway B?/ Tf?r%ﬂal &rég%ﬁeap i PP tail o the 3
end be ggﬂ‘iﬁgg&l&flcev UG Rese lé@(![heﬁéespa% Q‘Lgﬁﬁlyvlhﬁéi%d if8 MR otic

Vi rus novirus {e.g., Adenovirus T), bovine
exprpsypitl Vostres.vi rus, avi an sarcoma virus, cytonegal ovirus
aretr at ti

. and t )
12340 W S el 5. QPR SO RERBRD g emmatian
viru$B APRG dnefhl [ pBdrBi&d. Polypefide dxlpeessioh dPYQIBH & mammalian host cells

aer controlled, for example, by promoters obtained from the genomes of viruses such as
polyoma virus, fowlpox virus, adenovirus (e.g., Adenovirus 2), bovine papilloma virus, avian
sarcoma virus, cytomegalovirus (CMV), a retrovirus, hepatitis-B virus and most preferably
Simian Virus 40 (SV40), from heterologous mammalian promoters, e.g., the actin promoter
or an immunoglobulin promoter, and from heat-shock promoters, provided such promoters
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or an i mmunogl obulin pronoter, and from heat-shock
pronoters, provided such pronotersare conpatible with
wo b@okests cel | systens. If it is necessary to PENESADE083265
a cell Iine that contains nultiple copies of the
are Gapadbleavienito tostael spatnpapititescessast torggndraseccetininSVMd contains
or EBV may_ be advant ageously used with an appr%friate
multyple gppighplgherasauence qoredipg applydcritdea vesiors fated on SVA0 or EBV may

i e e T s U

expressial vdoas edp@XpAes bk (loniteget, divslsbade CaA)awhmbligcliids a CMV
manmal i an expressi on of pol ypeptides. For exanple, in

promodelas where an adenovirus is used as an expression

[235Y €Al Ambe? BFVRNCRILOGRE Y s3stBAk YRERbIISFe Rt hdMhBARA! expression
may be ligated into an adendvirus

of pelypensicdes. or exanpleris lcates odersmmpiderodongs sicidag apfxpragsion vector,

| ate proppoter and tripartite | eader s ence, :
scaueR BT G S PordRehi s SR Bioredina B Rl oneviruse
trand¢kibBbn/GEMIIRDNEBNPRE dénSidtinPoaht RitOpRMOt@RInG tNpdrtie 1&duat

i s capabl e of expressing the pol ypeptide in infected
sequsbes: Insertios ip pagangsseptial KShesgien of thq vigg ggngwpggay be used to
obtaF‘a& LiabBSAs tatls agé]‘dlg’ 8P éip%gsé ‘th {5'%129%"[1&1% WMinfected host cells

ranscri ption enhancers, 'sich®as oUS sar conma

(Loganr Land BRdAk, @n(i@8deProc meytl. ecads&d. & 10363363658%.dn addition,

expr.essi on i n manmal i an host ceIJs.Fgﬁ 6] In bacteria
transeygtighBNhagesrs.opChanlifons Sioemply BYs(Fon \@Barics mgyedc used to
incr&8é %gl&r%%i ‘%H?ﬁh‘i‘ﬁrﬂ&idgﬂfﬁ‘gt &dig. use intended for the

expressed pol ypeptide. For exanple, when |arge
[236uambadtéred sytemsglesy pEadnumbatafespichadn dictas brehscphted elepdnding

uporp{t1us? Rt ForehiGe e A bbb B iherd raac pppntites are
desitcd W dcBsts tHat di-&& hiphl 16V d] BREiRRdT fhsiok g{d'(teiﬁé 8t 219 réddbly purified

expression vectors such as BLUESCRIPT (Stratagene), in
are wghdl.ctuch vectersquednds benwo @ph]gnttﬂéwpmeyp@lpfun@‘eo E. coli cloning and

i nt b ' h . dn f h,.
e BT A S P e et o

polypeptRisiod ﬁmére@tfm?r Bali @t DistcIRs @ectsPint fRahe with¥&fuedces for the amino-
protein is produced; plIN vectors (Van Heeke, G and S.
terminal Sistiand g sghggaynt 7 resigiesiof Pamantosidac, 580it adiboy protein is

prodf R b ait o BRFRERER A0 5t T, ST R0 3o g 2Basss0s-

5509PF Sideihb $ikwi gGEXY MEcRENPOSBCEE, MAdheWap & @80 Tked foexpress foreign
general, such fusion proteins are soluble and can )
polypepfidey apBisipnrmireteny withoghtathdeng Tepnsdernse Gaplor Itgeaerat guch fusion
t.hi ane I - : luti I .
ponl L ARS8 B LI B BB A ition
agarsysicadsfodlbercd s ictimed if thel predeticteofifeq@agiutathidrdr Proldins made in such
factor XA protease cl eavage sites so that the cl oned

Systesb S‘Fﬁéﬁ%i%%_ tgfnqlugceiepain.d Romin. 08 el IR rsarse sites so
that HR c%dédﬁotoley)ﬂegﬂi%eu([nfég’taes! intiG e KBRS FronPReCBQT BYGF St will.

cerevi sl ae, er of vectors containi ng
[237¢ o s thictyetstv@cokaromglosi doteisprep rntimbsr sluchtoascaltapmag constitutive or

. factor | cohol oxi das nd PGH are u Exa s of
indus RO S D 45 Ao 670 Bl Guidih g EEH T RO b ples of
othePQitable fF6MURE sdien % P68 iwth RastdrosRIRIROGL YERAAER for 3-

ki nase or other glycolytic enzynes, such as enol ase,

phosphgglzearitg dinpdeoother glycolytic enzymes, such as enolase, glyceraldehyde-3-

phosphate dehydrogcnase, hexokinase, pyruvate decarboxylase, phosphofructokinase,

glucose-6-phosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase, triosephosphate
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phosphat e dehydr ogenase, hexoki nase, pyruvate
decar boxyl ase, phosphof ruct oki nase,

WQ@LweneweH- phosphat e i sonmerase, 3- phosphogl ycerP@Er/&S2008/083265
nmut ase, pyruvate ki nase, triosephosphatei sonmerase,

1sonmkass,qh@g1bhug¢1&ese SOMEr8s and ghﬂolghh&OR@ﬂl@Sﬁws,F@E Ausubel et al.
see_ Ausubel

t
(sup(@glgj)GrR%ttqtl U182 Mﬁglgods fglgy@@b 1 é}f @ 1 6-@% épthgreg‘gﬁf;t prornoters that
i
ore BT BT b E AR RLPo AT B Sl figyed by growth
concgntmstlhcluwﬂhlemrmster reglond éortah@hpl d)&ﬁlytlmgenze;g |2or3903ftoxrhrome C, acid
cohol dr ogenase 2, .i spcytochronme C,
phophSmnde SEH NS Paa i by b & Helb el mpattothionein,
glyc@t‘alcfeﬁﬂ&éB Tpeb@halel REYdrBBRbd, %&1 bRABA re@bﬂﬁ@l@%%@]ﬁl&% aRd
hosphat e dehydr ogenase, enZynmes responsible f
galantam wewater Syahble vogersinid Ipvrczrmtprsrfv or Bgiin ybise ewc&smnsare further

oA LB S B P USRS R B 1 oot
[2383d Vi2bdsagRAES | pYand S £tc Wi dnhv ¢ RS hrc RIS QI BR EdPreshidB B) sddliences
cases where plant expression vectors are used, the

encaghnysr RedwcpH dest are B uRmReR Yoty T pEPIEEIRTH divs cagraple, viral
oS AP A BRI 0L PRI B STl pinain

withGaddmagelcude deqleavefrom TV Vo@akimatti,oh (1987 EtMiBOo’rr&gm 311.

| eader sequence from TW (Takangt su, 987)
Altema(lgelzonlal% PrMOKFs Weh 48 ﬂ\ff‘émﬂ SHPuHt Ofd%‘éﬁ%fi@ ot beihn %fi<

t 0 t
prongcglgrsﬁgﬁdé ?&%gkzll GOkt aﬁil{t%éﬁ%\?ffggﬁ@ 16%&‘%50 PERBRL & 1 al. (1984)
Scichec BA8IREB; amt Bijuter, JRet et (EI91] ROSH) Pﬁoﬂnle@délefer 17:85-105).

224: 838-843; Resul ts.
Theys oppirucEFan bﬁl?tr%q\i*vceézmt%sﬁ&b@ﬁs bﬁrﬁggé‘g@%ﬁgf%@f@at&%or
pathBen- ﬁ%a@féu%qsfem&l Bh@f{‘ﬂeclﬁﬁhﬁeﬁ aBYddLfig&tin Mmber of ge gsnerauy
transformati on or gat ogen- nedi ated transfection.

avaltabbiquwe $sear @g.dBHobby, beer Murrs, hupie Masirageidlr Barhook of Science
I rry, L.
and%‘gmﬂ S%%bﬁ%%a%%arbo QgY?kggleh@%%gn%9?gghnology

[239(] 1%9121)156}2@@5&&‘1 HHidldo, usbe W XPidss alNoXpeptile ofiftkrelO @))r example, in one
[239] An insect systemis also used to e<gress

SuChpWFt)@Eleﬁﬂf%éaW qafitosries ﬂluCIF%TrPOéerb@ﬁfﬂSb? vitug (@ARPY Y tised as a vector

oS SR PR I L PRl DROL B2, o

sequgades &nCO’dl@)ﬂhﬁ @piypeptiderang clpﬁecﬂmtccehblsessenmai region of the virus, such
Tri usia larva The sequ g the
as thﬁcn%egw AR T I ERga: @ggﬁﬁéj F%PTOFI@&%%“CGFSSM
1nselttf6‘f°‘1 oYl diSly pcepﬁﬁe-@ﬁcotd RehHRE %ﬂd@rsgﬁ@? olyROinR)AE ‘ﬁf&ctwe and
der contr of the polyhedrin pronote Suctcesst ul
prodruns sobinbmant vitisdaqkal gqeppioten. e'ﬁrwdo;qmblszaq wenss arethdensed to
pol n nactive and .produce rgec i nant .
infel g B0 g bRt 36 6 Ry Ll o TR R epide of
interd§t@s EXREssb® Bhdemald)EE R er 4/0r199XpPHBL ENatB- Ada I8 €9108224-3227).
cells or Trlchoplu3|a | arvae, in which the pol ypeptide
[240d>f Spenibe axtiation sesnghsess algo (@dgte laplzie s mpre gficient tggnslation of
seq egle%l Ccfnll a Pma PeptlﬁiA g?bnr‘%% leét % Czl Sl agna"lgs 1n§18§' Zﬁ%)AT(% 1n19 lttlon codon
and Hﬂjﬁ@nﬁﬁef h@ﬂl&@t Il ¢aR3&sWRdrt edquehcs RELERTIEEthe @m:)gdptm@ as 1n1t1at10n
%feptlde of interest. Such signals include the ATG
COdqnn ARG RSTIS M SOHSR CopridC H@F%‘?S’e]ﬁfo e qRRIARBAC CKpfeEsipEcctor, no

addlﬂ@lﬂl @raﬁ?cgf;éﬁgﬁaq or GaERMiNgl Mﬁ?ropﬁgl}(ﬁ?&%& BEnedded. However, in cases

Where only coding sequence, or a portion thereof, is inserted, exogenous translational control
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codon, and upstream sequences are inserted into the
appropri ate expression vector, no additiona

wao e@psesdPpt i onal or translational control si gnBCEUSAYS/083265
be needed. However, in cases where only coding

signsie noduntieg therA BG pdtisticdncddbe aeqfrovidsd. IFﬁJlStﬁérfn&de, tEe(ﬁ@tﬁn@uS:odon is
transl ati onal control signals includin

in the GPEPE T Pasn L GRIBA aFns UisrOvCeiErnsketipR H%&lﬁﬁi‘s@“e@ p@lynucleotide.

ExogdHobé #hhtion 98 mbrts b { {nﬁﬁtﬁ? chﬁd:n% A EGN 2Puf bAgiHs, @th natural
nsure correct translation o inserte

andppﬁmnmcleotlde Exogenous translatlonal el emrents and

niti ati.on caod are af varj ous i ns, both natural
2y g b 5 1D3A T din§ B batri SThCRisehois BRI gepased by
inscRRYRRhARET &ﬁu&t&% B VRN dcR?. mn%ﬁtea&acéﬂseq&%@sdar@known

inSerting an enhancer sequence into the vector. Mny
incletnig reertheeqdenicied impeck rowuding globindélagaseealgumin, kefswprotein,

and Y PRI B & R e ok Ry iR is used. Examples
mclJHéWﬁé/ §V40 %Hha%@&ad?ﬁtﬁé 1dt& QA 8f @ukaseatidosah |(b1¥ 1(50«@7 O)Sthe

used. Exanpl es include the SV40 enhancer on
cytogiegdowitus @elyrpe@hof@a@nlmncqrr fhgipalypby chbancei7 oy thetlate s1de ofthe

t omegal ovi.rys ear r onot nhancer. qly
rep iR it iR it PHETR e BON BRI e S RoB 2R TR 082) on
cnhaABThoRUSRANY foul SctBatian 6 LékarydRie prdraGteramhy ent¥atdHi€spliced into the
297: 17 18 (1982) on enhancing el ements for activation
vecteyf at@lesitipp i @ prwthstrebweptidrecnsafiag sequenee, Hpt is peefeiaptydocated at
asn5§QmM§ @Q@DQ%KQ position 5 or 3" to the
e-encodi ng sequence, but is preferably

[242]] O@apﬁdswlﬁ vectes ugeddin cikavtidieosp teluy edst, f{u%‘i,&hsect plant, animal,
Expr essi on ve tors used in ukaryotlc host cel
hum@g,,é)éélpcleptﬁqi] @q: s froma @Eb(er anl lu a‘raﬂng,gysmsh‘img;ﬁlly 51(50 contain
sequ@H@és %@H@gjarg%rl e [ RMAbR6F trﬁﬂjslcﬁgt?(ﬁl Aokl B <38 ? g%llqj@l)nRNA Such
typl ca | so contaln sequences necessary
sequbmamaﬁactqrmnmd& avaidabsciroptthof aadbdcaviostlaidi, Iumramﬂgattmeglons of
. Suc uen a commonl y avail abl e, from
eukaéyotm Vlraﬂpilg ﬁ?\%% [F%eqfﬁfpglg]% oc{)ttéga npglﬁ?tbq,?ssegments transcribed
as p&YKRhYRtddrrPmants ietthd N SMated PYARN JFIRSARNY bARRIing anti-PSCA
contain nucleoti de segnents transcribed as
antl'gm\ib'y@d@ nyafetteasdripgigmassrognationichepanent andk dpeide gmwth darmone

pots B B o e MR T s Rl SR P i B e

[2439T Swlthbl&psTRBIEs ROk MaMRY lRpleOing BEIDNA iSER VAERA HerdiR 2 the
and the expression vector disclosed therein. [243

]
prokapiofeayrast. byt of b1g|h§r qulspryefeoisi lh gesstibed phave sExmnnl preofDrgable
proléa\grotteg%ﬂly t%? rg cgu%eﬁrbgctégeg g?{%ﬁ?ﬁ%&t@egaﬂgg&t Graggé ﬁg#lthe
orgaﬁlstﬁsafa)lr exmpika@yt@ito@acféﬂncéab IsSchpdsr OB idd leLyd eF. colz Enterobacter,

eubacterig, such as gzgg%negatlve 0 G?an}p05|t|ve

Erwgigyddelsiglla, Peewsxatp KtSer WA e e cberadia. e.g.
Serrgﬁ& %I%eeﬁ%un@ arfel §z1 ell'z:z ascx%ﬂ as E&ktzﬁzr s‘ﬁpﬁ‘% Brsubﬁfzy\”arm[ BY licheniformis

Kl ebs Pr ot Sal nonel g., Sal nonel
(e.gt ﬁphnhmﬂ)mm? 4Hédrsa1t)s®1, indIQ 266, SSHB puithshedrhz Apsdans), Paadlomonas

|1 B | ht
suchigs 1 G G A R c g O Rt e d B o bl a5 Bkl 294
(ATCR TRRFSITHERIRLS Al <1 4PF. coB989) o PSSEAORTEE 31537, and

such P. aefugi nosa, and Streptomyces. One preferred
E. c§i W:}dﬂ() (BT 6k T3 Ao ete sustalde. Blsise exgaples are illustrative rather than

limiting.
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(ATCC 31, 446), although other strains such as E. col
B, E coli Xl 776 (ATCC 31,537), and E. coli W1 10
W@ 200004873 325) are suitable. These exanpl es arBCT/US2008/083265
illustrative rather than limting.[244] Saccharonyces
[244¢ e Sestihar@iceOtere@iap, ror Rak@ionsbaketsSieastl B thd@oR®inmonly used

comonl y used anong | ower, eukaryotic host
amopg mf‘éregla%’vg%hosmwwrgan@nﬁdﬂ%webfa ofjether genera, specics,

and pﬁﬁé & coﬁﬂﬂ) gﬁ E{\QH c3hé u&ﬁ'HEP@h You Y &c@z@o@ac%ﬂgm%}égs pombe;
ereln, suc S I zosacchar OnyCES p
Kluy&km@?ﬂh@&&ch@swg S’(I(m?tza,sK Jeagyis, (A Gf(édﬁ |4§4) K. bulgarzcus (ATCC

16,085 Keblkiet (TGS ShI Rom. Vi T 50 Rpe g6 ebyir (ATCC

36,996 P%O %V%@fo%ﬁﬁl&ng)@a%@@ws I%trrévng r(EPMQQ QQ@)” ?ich?dqﬁas%rzs (EP

mer Xi anus; yarrow a (E 26); Pichia pastoris
183,0EP; Qg@dzda,oi)“rzcl'@dermcd@esza' |(EE ﬁéﬁéﬁ%Ne@@sy@a(cEBsa Schwanniomyces
24 ni o es such, as
e G NCAR R Bt P00 Bt 7 ian P TGS TG R ospore.
PeniSHBim aﬁazy@cgzdmnb\lemﬂ 05 p&edius ROkt Giidhl dsWMnidi@dsngaeladiddn
and Aspergillus hosts such as A. nidulans and A

[245h; feecrtaipanpodimentsr d bosh cehistdn edhesen far ipahilipgpimodulate the
expr%gsqcﬁf SFthé 1n%g?e%ie%8ueq{ce§ o 3)? bdeld the teQ JJPSQH Ilp?gt&ntnb the dets1|r]ed

eXpressi on o i nSerted seq Lences 0 process
fashxpfedsaddificaions of the Iiolhﬁ)eﬂ&die mehildé a‘ﬁllﬂ mrnot Binited to, acetylatlon
nDdlflcatlons of the peptld |nclude but are no

carbpx Y QI SuEOSYAR Ny PRASP ‘PTY iah digaian o acy a;}leasliﬂsaf%%aﬂonal
proc@& Qtr ARk oHn re*)llop'fgﬂ bfie é)?&ﬁln%wl%@ﬁéeﬁ% facilitate correct

Post-translatio processin eaves a "prepro’
mse]ftmnnfod:xhng hed/pir fohetion. Dsffaiestthassedls tsock @cCHOt @08, tloka,edDCK,

e e ik RSt HbRinckos G SRt g g chanisms

for s‘%‘l‘l ﬁ@stﬂﬁﬂﬁaﬁcﬁﬁ@ hétiv@tle%eitﬂe léh@JenW@@ﬁHufkeﬂh}é c8R6kt modification and
characteristic mechani sms for such post-translational

WDQNﬂng@ﬁ$@ﬁﬂmaneﬂﬁﬁosen to ensure the correct

2467 Pt R b i PP ST ARY ity B P S s o

fragﬁlbﬁts ﬁi@%cff%ﬁd ﬂﬁb Eﬁovﬁﬂ&ﬂ(ﬁﬁdﬂﬁﬁe of th% nagiRidingt thedeatebcrived, e.g., in
known and available in the art, |nclud|ng t hose

US. cPeaéf‘élﬁ Nost8165¢/ ang 61’53u4135 atasiaps apBodimgnigsatib aﬁﬁdheavy and light
Chalﬁs;?,’ g%%?%glﬁeﬂtg the%df g[%%%g&i %E‘Fe trﬁg (_s)?fle bpge%Xralaee SBE Vectors In

ai ns, nts t are exp re
one tinBodiAwret, bbth&ﬁpﬁns afeeeX@msS@lslﬁlthH’lsaw&Odeﬁ[ Bwrdby fmletatmg the
enbodi nment th.ch |ns are expressed in the sane
formagipp of ?ﬁ&%ﬁ@ﬁ%&m VoA TaggePHackest-mat i on of a

[247f] g if bbb %ﬁb&({?’ frég?ﬂé@é" bind BEEIRAL fus[lgrf%]oté: W dre produced

'engt h anti body, anti body fragnments, ahd antib
in ba,‘cmmaom Ipnrmvéarnlshearqumyidu«nedld Ire d:f&ucerﬁna;tlommre not needed such as

rticul ar. wh | ycos. on and Fc effector functio
wheB i b disgbibod RO RbERRLR s RASPREARpTEe s bt e
1mm'uﬁoé& | ddebAsyeitbelfRhawS ¥R ¥h s %gﬁ%cte(deceﬁ destr@tiofXFdHexpression of
e i munoconj ugate by itself shows effectiveness

antlbqqiyufrﬂgé@ntsdmd@plypgetyteﬁ e bacteria, Fesy e.@x bl st o P,648,237,

5 786']85 bo%}/ %%4@3?? Q{@%ﬁa 1@@ yt%gglta{ldes tléa%fgg(e:élg ! K R) 25§ Signal
sequenéed Gobabdimiting @RpesEd ihiescictiansh fd eQPrelssibi,ithd ardibody is isolated
region (TIR) and S|?nm
from the E. coli cell paste in a soluble fraction and can be purified through, e.g., a protein A
or G column depending on the isotype. Final purification can be carried out using a process

similar to that used for purifying antibody expressed e.g., in CHO cells.
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sequences for optim zing expression and secretion.
After expression, the antibody is isolated fromthe E.
w@eiw/oeshi paste in a soluble fraction and canP@BUS2008/083265
purified through, e.g. , a protein A or G colum
[248) e Senablagospeliher tirakprssiorbNgllyceuytatdd Iﬁtﬂype(pﬁdmdhﬁtlbodles are
carried out using a process simJlar to that .used

deriysdrfran) NHEUI e a6 SERPNERSr %%e%ofgnveﬁqbrwl@émlgdﬁ[ lzlalst] and inseot
cellsSN'uhf%P(LLﬁ Esbvie lsjcrémg hd @ﬁ?dn?sxa‘?lﬁ _ %ﬁ 81% gJ'eMﬁ@scl% As84 host
ypepti des and anti odles are r| ed fPdm
cellsnﬁud>m ihosth budhaas Sprdamerensgifecdnlaespitihr)i sades nedpat(emosquito), Aedes
cells incl.u and i nsect

albogucius, <8\ﬂssllar0(§sl?$0aP laam%(a%aa?%{@gﬁeé' ﬁ%&%%m been

1denﬂﬁéd'”1§$ér¥e%¥ bﬁﬁ%ltstrﬁh%%r%ahkf%ctﬁdxpﬂb haslidy sHERbRS.. g the L-1
Spodopt eraf rugi perda (caterpillar), Aedes aegypt

Varlf(nmﬁduﬁogoaphaﬁedé}smaa DI widsde Brps tham@)f_Bombms oqaha INBV, and such

Vlru§ea él s%? file V(II\}lg:lJl %:%1{ élc)gpr(enng?tg g?%g?nggr{v:‘egp gﬁ/ %aI*%IeC%Elﬂy for
tranifé@fd)ﬁf&%b&}%t@ﬁ %z@zﬁérd@&dﬂs amahd @l ltu®s 8f cottddecdsn) potato,
vari ant of Autographa californica NPV and the Bm
soybsep.gichngt, t@atBystdiphbaccprg alsrgilizad s Westsuses are used
S [
[249ﬁln\1>leérg$| &é no%%?)o&a??{tﬁd&%@ﬁﬁ@écg} Mﬂe tlé | on%g%hts thereof in vertebrate
cellsSp@dbméQﬁﬁhE gglityprey da ea@nhmssedl e ﬁﬁdehtmsm [Ek tih@ks of mammalian
pot at 0, soybean, petuni a, mat o

cotto nd
host g BB &n e SR ERebiar ifeedm&@twaﬂ%mOPWd? Wt b dng ransformed

{ t
by SRERETRAL.D0TCC G ATV RERYLAE TP hE FATRILS3 colls
subateret foredrowtleinenspmpias selfubyGtahemi anvent iGen. Vit a3 ®61937)); baby
h Il L t h t hods. of
R SR TS A kSt B N TR SRASLP B ccro,
Ur1a§t~/%paz( Q5. NatlAACkd. GRL U637 :42 W{@@Oﬁr@%ﬁ{&%ﬁoﬁ bdnarM4, Mather,

line (293 or 293 cells subcloned for growth in
BiolsRepreasidomted it UP8)));Gnertkemkednexicellg(CVIGAROG €6L. 7036\ BGan green

mo 191%721 ) etfﬁ %ER% At V.1 l ur ?Il?’rHrt% ATI%% C?IICLma e}lfs (HELA,
LY sdREY R e E RIS B i e e

ATCW 0CL Natdninekiasky c%‘ﬂb (MW‘K 7P7T ée IﬁCI( 39)8 Bhfifalom@UBRr cells (BRL
Sertoli cells (T4 Bi ol Reprod. 23:243-251

3A, (T6506 RLFORR Sy M iycollal W StV AR ok hva Hver cels (Hep

(¥ T

o2 414530 LSS 05k KR NTEO 0 TSR B
al., le)malmm* Mecali Sicieysced- 6&(1(98wpt<1wmeeewsazmls ludl & &liman

r at 6&[@3%(%' s (BRL 3A, ATCC CRL 1442); human | ung
hepatms § n? JATCC CCL 75); human liver cells (Hep G2,
[25%%@5&)15 a@%@f&ﬁ@@%ﬁﬁ théjMVG(M&QQ§&%SSI&T&QIOHIHg vectors for

, TR cells (Mather et al, Annals N. Y. Acad

polyﬁeptlde?!ﬁadlmieﬁ 8nd 19829d in WRG oo ﬂusr,lenﬁiﬁxbdtaahbdiﬁeémﬂa@ropnate

man hepat oma |i ne €7 cells .
for AT BP R vaoE R A U M B O e bp tgfing the desired
sequeh@Ri ng vectors for pol ypeptide production and

cultured in conventional nutrient nedia nodified as =
[2514p Foolonpderen, hegh- Ylnkﬁhmpdigtlpn Qﬁtﬂcemblnagtepret@mwable expression is

gene%aél&nﬁrége%nggfjog neé%%lpﬁeng%jll]lﬁ/eﬁgl%t ls%lﬁl exg?e%s gﬁg aﬁu(qgot (g: of interest are
trangFo@EldClsimexptession @okbRaNdt cph@ineifs origing bl fpl¥RlcRHIdO

IS
endogenous expression elements and a selectable marker gene on the same or on a separate

vector. Following the introduction of the vector, cells are allowed to grow for 1-2 days in an

enriched media before they are switched to selective media. The purpose of the selectable
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generally preferred. For exanple, cell |ines that
stably express a polynucleotide of interest are
WO e@p®b43pFed usi Ng expression vectors that conP@i/NS2008/083265
viral origins of replication and/ or endogenous
marlax@gmnmﬂ r&liseame s tesadution, Sdlisgiraehe dRmkserogtinmdatcovery of
ame or on a separate vector. Follow n

t he
Cells. th@trsamfé%%h e%i?reSzSHEe eefpsed seaqngess Resiztpn 3106 sigblyw
tranifgmfm%ih%c}g?ﬁoéspgbe 'i‘fgié‘a?eldj%k'i rét?{s%ge E‘ﬁﬂlér@‘beggl% a&p?@tpﬁﬂ{ee[o the cell type.
[2523 e Aepltmibityenfsclogtion systecnnmm figad to eeqowelammfdrmed eblda bhésomhese

. .and its sence a and recaver lls

inct it BUdERER . B BSSH TS Vit dOTER e ABaEeS M. eral

(1973?@@%1@‘293-%'25’Q&ﬁa&h&tﬂ%ﬂmh{)@dﬁtfrﬁfsf@%e({EBW Beful. (1990) Cell
proliferated using tissue culture techniques

22: Séw%gmeatﬂ@t ey ankrdoyad ih th ppeprt] [@Hg]resﬁemwhalﬁdw apfimetabolite,

antltrl?tr11 %r he%%l 121 r?Sﬁsanﬁggse us% edg{ Qoaﬁlg grvsee {I%Ia {)r gxrapnﬁ)i %Eh which
confBRMBESafde® hhotick ks (Wiylet, A NG ki Wﬁp(rw Ner Acdd. et 77:3567-
al . (1977) Cell 11:223- 2) and adeni ne
70); phb GOy rasistanse ko the aminagliyeosides, ngemygin apd Goph8 (Colbere-
| ) | t
Gur I 20 AL0083) VB9, - B AR B
chlomulfhﬁfnkundlpdiesphﬁmtﬁctlﬁracﬁy]ltrfansfSﬁde assptrevecba@iiery,clipra). Additional
sel ection; for exaqg1 fr, which confers resjstanc

selegtahlpgpnesihrushges devgrthedr Fomxaatpl%ﬂrpB(ai@m)ceH# fputiligggndole in
plac@SPQﬁpt%llﬂnanhog léglg é{[lO\Z]Q%el}]sggt#{/lg%hlgn dﬁ%fiﬁEé f lﬁﬁt%(gf;l%{}‘fa%man S.
C. aghRaQi Mullkgandt &) Ara@8Lyl. dcadSti SBROHT-5TH 0! h& udelf, visihld markers

al.s or t. ch confer resjstance |l orsul furo
has GhigedipBin BEb s R A ERURE s bt ﬁ@%&o@e%w its substrate
GUY MHA Tk feBYORA its Aﬂiﬂﬂr&tb ARerif ecbe%fg *Rles &%al a5t %’?0 RIRMy

descri bed. For exa , trpB allows cells to utilize
trangfomesngs, bt qimaf@elueﬁ n;g'rtbrfp@ropm of tramﬂermos Blablelpsetsingaprassion

attrﬂé&a‘tlﬂtﬁlool elhgpee& 1c§>%j::c or é%snen(l %@%cfesﬁé.o&c{ S4l t ébesg\g\zzﬁotcggl%l §zol.

55:195:18047-51) . The use of visible markers has gai ned
popularlté@mnth such markers as ant hocyani ns,
253 e Adthgnel the prisanesébspneciof a8k SeRue@respion syggests that the gene of
el
1nterle§{cl%j£1§% onrﬁ{/]lqst %rte?egg ?1?(# 5}@%&3 r?g éo %an%\{n ed. quatrég%%lg ]tf Yhe sequence
encaogirgd pdlypdphiee asrmsmtedm‘ntmm angirlesttgens seqhartdeerepasmbmam cells

Contglxwp e Ellle%g_esaa}xterl %&?(? L © o aeqsggteog HHEI f kceﬁ/égget %Letﬁoyns tA?ternatlvely,

e e e
smglen:tremetﬁt Expressioo o;.ﬁ thesemrker gans iprespanse ¢ mddctenpressioom usually
confir.nmed exa if t he sequence encoding a

|
lnéﬁé%gfﬁgﬁ§wa%0f§w Hespy ﬁfvﬁ n a marker gene sequence,

Altefrﬁl@i@@l’?l RA0EcIGehdt ToRQAM MdHxPELsS £ AEERAPDIyALEl cbERNefidRE are
e absence of marker gene function. Alternatively,

1den‘g¥19¢lbjk Y Wa@@]yj of pwcpduesekhavn todhebeaf wkitlhn ghe art. These procedures
1ncllp(f%h‘%11&ea c nodtefmtn?e%otdégﬁms-ﬁwn o]f\I'AP ﬁﬁrA n,ﬁy'h( d‘l:z%ﬂtgrrlsoand rprotaem bioassay

pressi on

or iniiRERARSE tbchniidy GhidNnelids Foesainple, h&lﬁﬁirilﬂb kd1diisRbeship based
expression of the tandem gene as wel| . Alternatlvely,

techpelggicy &ritiae daieqtion gRE/AT AUANE CbgH Afguicleicresd plaprotein.
[2547° lAY%Bp@ttﬂrgﬁ)célg EEILE& A Snd measuring the expression of polynucleotide-

encoded products, using either polyclonal or monoclonal antibodies specific for the product
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identified by a variety of procedures known to those
of skill in the art. These procedures include, but are
wWoei094064803 ed t o, DNA- DNA or DNA- RNA hybri di zat PORESZ081083265
protein bioassay or imunoassay techni ques which
are knooinudehe fraNm@tiatipheexampidyriaciade soytictliked (i)rhnﬁ:lhb@)rbent assay
based technologles for the detection and/o
%n@ﬂll@%@%ﬁw (R amddTuggssacnse aphi vt ‘ﬁ’” sty (FACS). A two-

site, \fﬁ"cfﬂo@fo}ialogas IQA&%S til %gerﬁéﬂdgﬂ)éﬁpglt 8341 daB@vd @8wo non-

expressi on o ynuc eot i d€enco pr o ucts usi ng
interé¢rinpeapitppdsyal eoglabn polypaptide hmpraferladtfommee@phmmhf,,iwt a

for.t roductare wn i e art l[imtin )
compShs Rt e Gt AN e ST Tt B OB ede gescribed.
amoﬁgbﬂh?g%laacésagi 9 HPURORSS @Y ((@Oﬁiero@dgcaﬁ Wﬁ&ﬁcﬁ D&Boratory Manual,

acti ed cell sortin t wosi t
APSityagse Sobyail. Mame)ohnldrl‘ﬂ@d%@asgaﬁ &Jtall 1(1283nd. Evqumdor&éfﬁ 1211-1216).

[2551 é)arlgﬁs %g? r G5 {:9%®at‘tlgné¥gplg§$ | nt éév%é g)xghosg sHﬂEg e art and

are 1Bk el ﬂﬁcleﬂ@ Ukidend QFRES hdill Ma. MiaRg fapeedtciiylaBlied
be enplo%gd These and ot her assays are descri bed,

hybragiesiigner RER probesclor detactmgmsawmceiclaged tg|pol}(n]_19199t1des include

ohgcé?lgegfagigf}lgﬁraﬁﬁ%t{b%d %mgglﬂ%o&%iﬁ%}{mgﬁﬁgﬁo? iﬁglg;aagﬁeiéd nucleotide.

Altebnapivellpdie sdhiended lorland2b6jons [tREEJf vaclonetsintededsordbrithe
conj ugat i on technlgﬁfs are known by those skilled |n
prodkipometianRNA erobe RC No/aHs R N NILIN G AT cire cRECEeidI o
|
B R R R A B ARy BAMRYY e AkdrRbce RNA
polypwlreysn wothept THES, omeRtuael lebdlgbinadbeitidng  Thasekocedures are conducted

ansl ati.on, end-.| abel.i ar i ficati
using B3 AREG of M Hb R PEE Kt ey e roctet Bl Rs B lahfts vhich
arc RBY ilAldel BRSrd ﬁtﬁﬂi@ﬂfed% SaioRN@RIcE, Py Aey BabREchOr the
productlon of an NA probe. Such vectors are known in

chemlﬂiémac&cenfapecluomm‘p agdnys amwadl] aptriubstraderd calpetotss mdiittiors,
nm/ntﬂ}he Hze (g@ﬁqmpbes in vitro by addition of an
g % r% Tt 8" Slynerase such as T7, T3, or SP6 and
[256] alvatk @dlypemid%qirw@sd by hesdnibinse ol BScatrd 0posiisihed
using a variety of conner0|all¥ avai | abl e _kits.
intragefiylaghy dencagigevathqsiiuense aad/or theatsetos usegn Expression Yestars
i
contélﬁglﬁt}goz}’mu?}’ggg?éessocfgﬁ% 1n%1gﬂ tn%\qe 895’1 Igcggéﬁ &1&1 %ﬁl smc)[uences that
dircagedrtisorast thekbhcodsd polppéptait elsrougtod gﬁikary@nc Iofl bmlmyanrca:ﬁll
gnetic particles, and the |ike. [256] The
HwnggWVbeptlde produced by a reconbinant cell is secreted
[257(]’ r 119 oM BRBodifEhR C@f)(l)l%égt(lldé( oS 8RENCNREN Ahrbifcd 89 Y $RGSn
/or the vector used ression vectors containing
POlwqityd@doﬁb@nnqie@ng)ﬁ pbfy@eptrde&tmamnthat facdiggegmedidaton of soluble

cont ence t hat . d secretion of the
prot g S PRy pprr L Ak BUBATS TR SaPyats boigpied o, e
chel@tﬁ{g%e}')ﬁﬁéscsu@E bd hiBARE-ABtophaPhbdh18s &8t Al&Jvpurification on
nbodi nents, a pol ypeptide of the invention is

lmmpbﬁlda@ Btads peoté¢ingi dwn@mﬁ Wéﬁﬂqm purifigatine onjimalobdizegd a
t de in.that facj ur|f|c tion

imm n?%lgﬁ emp ?,n :@magl 1:1}611266 i #hlec %%(g% ft 1?n/ g 1tmtx é)urlﬁcatlon
Sy st& (Bingsn, lSé@itléQWA)b The aictuistodtoflcldavitae lihler sBRieates such as those

specific for Factor XA or enterokinase (Invitrogen. San Diego, CA) between the purification
domain and the encoded polypeptide are used to facilitate purification. An exemplary

expression vector provides for expression of a fusion protein containing a polypeptide of
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chel ating peptides such as histidine-tryptophan
nmodul es that allow purification on inmmobilized netals,
WEe@be6480A donmai ns that all ow purification on PCT/US2008/083265
i mmobi I'i zed i munogl obulin, and the domain utilized in
1ntet*e!§temEf bﬁﬁ&e&)@oﬂ@lo@ﬂfn@f@ hlmdn){e fesiduéd ragddany eSbh&Iredﬁxm or an
Amgen, Seatt] e, i.nclusi.on of cleav

entequm@é? C@@tﬁg@ ﬁ’é%s“’@d]éﬁld&se retdes f%qdlé@r@rwf%ﬁlom%mA&A

| e
(1rnr9§1blﬁ d | Iglclg??g'ﬁﬁtykng(?rﬁnﬁg h)ﬁgag éir%cc% gcé 1ngl’§?r§}%e% Vg:}‘gﬁ (1992, Prot.
Expd?uaflfu.% 263281 ¥ wikild tht abterqkumasé cleatdgonite Arovedes phany for purifying

Xpr i on vector provides for, expressiaon of a f |on
the B ERa S ert R BNt DRt B of Befors Jatdfor Dlbducing
fumdwﬁbf%'n?s 1%%0‘371(1%6%9%6‘19, % Jhbtsdl ' (‘1'9933 PR3 IyesoP ?9@@@469) a
hi oredoxi n or an enteroki nase cleavage site.

[25&]n &n tattarecmbedioigets, 4 mimbqptﬂé@ ef hemir¢setanientioons fuswmlth a

nerc DR PR Bl & L0 YR GOH RG IR hvine o
specHilf ¢1Eavabe dibc3at2RIN-tafhhih s 6Be BALRE PIGtEIADE pSllyPEHRIGETI t €

provi des a neans for purifying the desired pol ypeptide
heteralegaus Kignglussiwmcp pae@edprefrehls dsansithet ipfecogizaskandpseegssed (ie.,

i B SRR 2V T S A S Sy o

is sedkfetetiafdﬂ cearhpld] fiemttiss graup of shpejitalide phésphitesep pasieitlinase, 1pp, or
gﬂtlon is fused with a heterol ogous Qolype pti de,
heatyafty criigrgtopdn Y Ieidgialorsisgtienerstion ti Hisral peslugpeis elected from,
I
A R T B At LA
o. fastogRallcrsg GH&IE fh&ph@eicddader,ahe Cabibicah s glabsarhylade ledder, or the
recogni zed and processed (i.e., cleaved by a signa
signpledspirehgd é) Wiy 90HS 6Hp dn maarnaliapgell m(m@&%l%maénm@iﬁn signal
sequ?—:ﬁ%ersn SdF v&;enedrs y Jgps%l re?q?rg llje%]'aglgi {oﬁ 85?%{%@8%&9 Perégg mﬁﬁgf&pglf signal, are
avmh@hﬂCllllnase | pp, or heat-stable enterotoxin I
| eaders. . For yeast secretion, the si 8nal sequence is

[2594 eﬁ’\é@é@mﬁsmm@n@ﬁ te@lﬁ@%é@% PalyRept %%al}t’é’ﬁé% s prgduced
1ntrac?|u 18y, 11?'?}{%23;&1 [a é‘sgj Ek? ire S?S@E@é{‘eﬂs{n %medlﬁlrn If the

yveronyc or acl at ase
polybegtdieror ahtileodg 1&btmduea‘dsm‘gha®d:lohuﬂyl asefitsesde rthe pmtltlﬂaate debris,
descri n WO 90/ 1364

cth Gy B LA eh 6 Y S Qi RrERLE. I chalfusgon or

ultra‘f'lt'feﬁlonsé%&te@ LY, Bl%ﬂﬁé%ﬁ&loéﬂo ?Gﬁm g99§ﬁé’eseﬁ5é’§§rocedure for
l'ex gD sign are avai | Wien usi ng

1sola’a@e @nblpcrdaqrﬂth@t@w mcmﬁ@dsto thheerndmpe ploacd @f & cali tBrmﬂdycqllspaste is

e R N L e s

(PMSF) 8Wdriab&ety3 0i riinp Colll Ut ik Rérh@ealblyWentiifygatids. WhetertBé polypeptide
step, the particulate debris, either host cells or

or antipodl i yegrsraskinty, thamedivatpyeematpip fieRaysh exprggsion systems are

|
om0 A0 LT 00 R S gy .
exarhygie, ans@ﬂnaiomrmg MiliipopoBi¢lEsort 1||il&’aﬁla]ra601]‘¢$ lﬁﬁllt G(Dp?tld)lntaby Jtahgotease inhibitor
coli, Brie ce past e

I f E.
Suclkp%eﬁéﬁ%gf%?n&ﬁég%;g«g& € BicdProga e DS o it Rrpige S@)an'd antibiotics is
1ncl pl%ggntgﬂeeg%WIFBf‘é/db Vel RIVEbhaHgd @f (PMSF) over

out 30 mn ris 1s renoved
[260(]: effhe pblygeptideror alhlerdy dohmpopitiby pl—'qpmedefrom the cells are purified using,
for example, hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity

chromatography, with affinity chromatography being the preferred purification technique.
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or antibody is secreted into the nmedi um supernatants
from such expression systens are generally first
w@eorvneeasnat ed using a commerci ally avail abl e pPOIL/E5I908/083265
concentration filter, for exanple, an Am con or
The Mhikdbilrg o€ pfoedih iACornudffiniaf ligdndadehomiswhithe sfdpick andlsbyype af any
rotease i nhi bitor such as PMSF is included in any  of

lmnwa%g PR B FRymaie Ep8 IS CRhingPe PRy BRI P pRtibady. Protein A is used
to pl?rgt& A 16’ dllic:)SUS X gh{%gl r%l{ﬁé;rg?ittﬂa%ggfs%q_ oé Iﬂglo {18% 08& heavy chains

(Llnamhtkb@dd/. , Lanpasiot. iMéth psepaR QIIQ npmdtkie G?@rbé‘onaﬁended for all
urified using, for exanple, droxyla at i

moushisetyReviddioh gumge% (Quéﬁé: €fr%pﬁb/¥1%@ i/s3:1 7a1|59§ i(b986é)n dihe matrix to

whid{ (b Bty S QTRLERRNY ol At BLLLRE Ik GHEPARE ROL AR Maitablc

rre edh

Mechunit€lyi dtatily matrices @aoehl arg cénta@llearpo&f glasy dr)poly(g§lfededieﬁ§r)ﬂénzene
on the species and isotype of any i munogl obulin Fc
alloyy dorefipster hew rates Hrdebarier Rracaspag &mey praptGaa be gehigyad; %léta%arose
j b
Whee B Zofrplide dAERpLE, Bl BEH DRMAT B PLEARTRIABX ™ rosin (.
T. Beka hl&;lllﬁ)lsbungmsi IR ietisedil, fodpurificatiom dDthedet iniqueR :fdr -k 8tein

puriééaé 9r_§é<‘sh tcgllgﬂatﬁﬁl@rf{négg-(e dggfg g{pnal k@%‘f grempltatlon Reverse

Phas?: Hﬁ?@]&ﬁnz{ég&ﬁﬁ} on Sil16a, WRtdnhafodrBp Ll ph AR SE@HNR@ JE™
l'igand is attac I s nost often agarose, but other

chromatagrapdy ceiran s dradotien emeh@we@al(mgch@s alpobyanparti¢ ead column),

chroffalo @Rtz RSl TRLFuEnERE Plifycmurcipitasionprg flagvailable

depdn@in@Sonané p§1|9ﬁéﬁtﬁ1% o ﬁ@t@&\%i\ﬁlt@ gc bdcd®&el han can be
achi eved agar ose ere the pol ypeptide or

Follewitnigtsos prdionpriy Swsifigaten serfonticmixtuie caaresitoig polypeptide or
antlﬁ%%ggotfngt?tregt anﬁrclgﬁtiagll an%aeh“g ggéc{ E\?{%%L%%dr%hjoblc 1n eractlon
chronmogramtusmg @L&&tloalssufffeaaﬁa P dtivarn @bowr?.3-0135; ppeﬁdiraﬂg @erformed
columm, ethanol precipitation, Reverse Phase HPLC,
at lophalPRRESEIAPORs (68--d1am about Ok SWAs8E aphy on heparin
SEPHAROSE(t m) chronmat ography on an ani on or cation
exchange resin (such as a polyaspartic acid colum),
thmmmauambﬁommsmmgl_SDS-PAGE and ammoni um sul fate

itatio vallable ependi. ng.on t.he )
261 e Bt Bty M G OB D e i g palygeptide.
ant1‘tRfd§| Mﬂla@mmopyfﬂhé fe@@ﬁtqlmve%s]p (a2 h dediRQ VX W Burity, and a

conprising the go ypeptide or anti body of interést and
pharmnclawaﬂ)amogp@b ogmqre@qceaderttmrlstahﬂmelr RadripgieolsiPbarmaceutical

c g ng.an tion Quf
seieh X5 ThRE IF 37 A0Y, 1Rl dpfodtshR o pftal
fornludMoBahic ropeaorcahhRdshd ﬁalﬁht Jﬂt@m[xappéﬁnd@opaﬁwu y during
salt). Pharmaceutical Conpositions [261] The invention
storgegr ¢-Hein thadrielslypriulizedcetrylagensios eaudoas BolEomsncl udi ng
Accébr‘%@rg% %fzﬁ%&ts g?@lpl é’s"qgeﬁﬂﬁ%rﬂ% x t@%g ?0 %]cClptlé}l?S Rifes &&Eges and
congehaitioas ettplsat) anddadedd, aly. @utfery duel as soceitQiTeist phcxsphate citrate,

stabilizer (Rem ngion's Pharnaceutlcal Sci ences 16th
and giyet Prganic @Eléﬁo anKOXgants (EYisiE)S asoPRICTE Fihmethisdi SRS vatives

(suclt? E%g@g@yﬁ ié %fb@ﬁﬁg LA 0332% ?!IE grleé %ﬁaﬁ&gaguﬁfm&%

e or antl during’
benzalkonium chloride, benzethomurn chloride; phenol, butyl or benzyl alcohol; alkyl

parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol;

and m-cresol); low molecular weight (less than about 10 residues) polypeptides; proteins,
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storage, e.g., in the formof Iyophilized fornulations

or aqueous sol utions. Acceptable carriers, excipients,
W@®@r0030ed303 i zers are nontoxic to recipients at PEEUS2008/083265

dosages and concentrati ons enpl oyed, and incl ude,
sucheasGerunbatbii@ins goldtif, @smat@balobulinkt hgdropiitis pbighers such as

citrate, and other organic acjds; antioxidants

polyy R InYaioHgoRes apng @l%&ﬁuah analyRREHSIBHMIRS, afagagdte, Bistidies, arginine,
o

or 3 oA O A L R B AR A AU Bhucosc,

manhesez et deatinsnrichdtongi agents pindiras| EDBAIL tphicdierbaumhyak trehalose and

sodlgllgc Ppgﬁiﬁ al kécsﬂg‘t? gsaﬁg%fz,irg%itaof ér;}gt h%ele o 1{0?'ps¥1|rfactant such as

poly3oB&R! @MolormAREoTher-RH8 kkah dsQ¥dRL; %&1@6 Xgme 4 |Z%51§fotem
t han about 10 residues) pol pepti des; proteins,such

comgleresh andiurmion;ionye sarfaatantosuch wel N&S@ENB‘&IHM@KONICSTM or

poly S B8 Blich PR IR Pes UGBt M MBI Ol B8R an preferably

comPhisds itk fitypeptiat B HRibo@Y al alédﬂasmrm@ﬁma@ﬁmﬁ 5089, mg/ml, preferably
di sacchari des, and ot her carbohydrates including

betwerndBd80 m@mhose, or dextrins: chel ating agents such
S r
[2621l TEE) }ﬁmutlagf&hg héﬂegluaz%o %621@&3113?1}% éﬁlﬁ@ﬁ%ﬁiﬁlt?ﬁ?l tﬁ?ﬂgﬁﬂic agents
suitabite &@ £Hei ttdahnelﬁ of treqiaatitul & uedica®npe gyﬁffédlﬁ)h&),emg treated, or to
salt-faormin unter |onf such as soglunl
ot

prevg%tﬂﬂdgggg‘g S((% ng eCt8n Pﬁ?fg{a@ tl@oaﬁiﬂ}t%]st eraaﬁgyc&gent has an activity

comPRAchAF} o B pLR R Dr s of IEEH Tenfob B b not
advartedy & fient apdudther. Farawagtd, onadeiitefnetoalnd yolgoappide sesntitiody of the

pept,i r anti congentration _.of. bet ween
invefon) B g onT g Skepd Aoy, FRER GRS GR G ATEt Sy andor
cardl eotéaaﬁfué addcans thabshla@ds SusiPHoichlcd al% s‘ﬁ[talﬂ? Ibfesent in the
ditional therapeutic agents suitable for

phamlaegttwehﬁormﬂlatlhle npamumm frarﬁ atfegaeifonthe @ut;pose lntended
6y B RE R IRt EPL By bbbl e e and o
ther@@efit adiass, ar aot dnttlapiyedia AP REBFLRE Yrdparddfor @Q&mpleplsy de

or anti body of the resent invention, and the two do
coacpatighieshaignes e dpicriagiahpodymenizatipprfoegsmmnle, i n
hydr%ggﬁq%?féeﬁlﬂg%ehcg ?Jtt%gﬁ%fdcq sugééscaglﬁé) g%?éﬁpﬁgle{ﬂasylate)
micrabdpisubes rraspeaigety, in ad5111101dalWdelm@rﬁg@f&msa(ﬁﬂ/emmple liposomes,

cardioprotectant is added to the fo | ation, Such
albuppp BYGPIYCEP e M REFYN Pé%%ﬁi‘mP]ﬁSP naesRtEIceLe Bal

mactRAMNiGsi QfcH t@clﬁﬁ'&ﬁi&@ bt difladsca iSRRI é’lehafrﬁﬁcetulfi@al Sciences 16th

purpose intended. [263] The active ingredients, e.g.
editipn) QspdpA i kb £ 12600, antl bodi es of the invention and ot her
are also e

h [ t t d i .
1264k ShEBERL 687 BropiRhs oo orena Rl Lo o Bl st pighd-release
prephREBA MURFe But B dodtiffikasd, abmPpéryiRblcZRdtH &R of s8lid hydrophobic
exanpl e, hydroxynethylcellulose or

polyg@lfﬂactqnltammg ﬁhﬁcmbgdseswlaﬂdmpmcym hly th?eft)hﬁ@%l@péc} articles, e.g.,

ﬁlrn% &% rmolclr% apg tselﬁ%nqkn? Cgtg Ig)‘(/aenﬁ%l[ss ofn ﬁustameg rrglaase aI?[lEg[g%ﬁS include
polyB%tEIfs I@W@%&@(fomx@ﬁfpmb@(Dﬁﬁdroﬂ?d‘ﬂl@ylﬂﬂéthdtd%&l@ﬁs ,and
noca oenul si ons. Such

polyévléylahcgmlas@@y agtigesnyiPeh No. BAP fadk ﬁpmlame@@if ﬁ%@@mic acid

and % gtthyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-
glycolic acid copolymers such as the LUPRON DEPOT™ (injectable microspheres
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edition, OGsol, A Ed. (1980). [264] Sustained-rel ease
preparations are prepared. Suitable exanples of
wG@oBvac4sesl- r el ease preparations include, but aPEI/ns1008/083265
limted to, sem -perneable matrices of solid
compystt o heetit acigqllydstic acidaopalynicngnd keprafitic batite), whd gdiy-D-(-)-3-
matrices are in the formof shaped articles, e.qg.,
hymp?ﬂﬁgyﬂ%?mﬁ1crocapsules Nonlimting exanples of
[265; u%BﬁhﬁlF‘l%l%Qb %@ﬁ?ed% M 565 adhialstd ol Qﬂe%‘?&%ﬁ{)ﬁr sterile. This is
dr oge for exanp
readpp layc(omﬂ'h)smfcbb(}yﬁltﬂaydbn ﬂeblhmtmlaﬁdﬁatlomrnembranes
pol y(vi nyl al cohol)), polylactides (U S. Pat. No.
3,773,919), copolyners of L-glutamc acid and g
Diadbbyd tkes0! ut amat e, non-degr adabl e et hyl ene -vi nyl
acetate, degradable lactic acidglycolic acid
[2664 0 @@Itibn@iﬁsamh&ftgra@t& ﬂi@regﬂﬁmeba@w @meSiitiqn@mfatm @mvention

e SRS SRR s B0 8-S Bl cpoma

contfl AEAHAUISYGd. CTIAR] @Lese[laﬁﬁ»&nzmr aHbRtico B dsed REddisthE@Ed cells or
in vivo administration are preferably sterile. This is

tissueg Bk Paficab biregird ﬁé@lﬁlﬁ’yoﬁ Gelltnoaplaan.tisingughi o 8 epfigty of dlagnostlc
t [
o o B OB R0 PRI St 301k 601 NP e
antitl@fdyttd detecriafeticd membﬁcﬂmqiohyts Wi itin ©p epif&itgmlmbh & deydily
o infected cells or tjssue, as conp

bi nd
deteﬁ%l?lﬁ‘éﬁy SRS B 2RIl te bapgforipseisd Ceﬂwrstws‘tl%@@@ui%fr% qiffprent
paue%\tsaaﬁa/apﬂb j)aa&ﬁs Hﬁ@&edb@uﬁ%ﬁ?&& tlsﬂgﬁgb?ﬂlfﬁl@hiasAfr

tissues In a patient oglca sanpl e, or cel
Diagmopud mtthods gansiadly iavotvotordacviag |aémqlog1f:ald;amglrmﬂitamechfndm a patient,
prog f E thodf i ncl udi thOﬁe ﬁ scri bed q§re @9 mn
ooy SCEm- I MR AR UL & T SWAR HBRIGy Ptk Rigpsy, Wi

an Iﬂﬂlfeﬁﬁa* Rdcge Huméeﬁ%eg&y MROM:tdrhniRb Rhe g ﬁ)@eaﬁhﬁd)cﬁﬂ ﬂr¥ferent1ally
whi is readily determined by testing its abi
bindp ﬁmdletswrnphfae comgarsd|td & contralisgmpleor pbidgicnahef! mumff Value thereby
1nd1c(:§1.t1E1fg gl}eg(%%s ?% (Ig” 1HSectefd cleﬂ faqrt(i) rHA 1rat I g}ngesnlttﬁnf A Il%rE%et 8-501'&, three-
fold g&BIcafol d/mbRvidh Mee @ﬁmoagnahﬂt@ t@ al [ﬂb@@i @eﬂl asSodPaked to an

obtained froma patient, such as, e, bIood serum
apprepyisty gontgpl |nﬁ@nal§ﬁupuﬁﬁsua sgraple. dwis- d§ ied cyt-off velusduie

Yy,
L Y T
appropridth eoﬁtﬁd‘ﬂslﬁﬁphs usdorplar ﬂﬁhet amnaltloﬁmls’edlto @%fminetha rdiagnostic assay

predeterm ned cut-off value, thereby indicating the
Ofthﬁlbé‘g%ﬁ%l sappleheingtedfedel 1s. In particul ar enbodi ments,

2673t Eiloﬁf:‘ﬂc‘i3 Entm@fayflsoéléilectédqﬁs%?g ﬁ@bé&ur&rdegérﬂ%dfhg{e% EERf EroHMR&he art.
anti body binds to an infected cell as conpared to an
In capypx crpbmchmenksahagmdstmmeﬂm)kis okthk 1mrent101$ sgepraciopd esin@HuM?2e

.pr.e-determ ned -off v det er,m ne e. - )
et SR Tl & e R Tebd 5 beBToRRB e o itipl detection
of b&@Nahaibodl. fHeK SR, tABPLEe F&[sbfbtr&tl‘é@c[‘ﬁilﬁ’% meEERL BsdeBRRIy detection

t he same conditions used to performthe diagnostic

of th@&bé\ﬁ@@ntth@éy bilb¢ssgndlede, serrpshaplse Ry, ElelSte recimripn,

eteqiﬁg?%%;ﬁgm%rocedures descri bed

agngP natlon corn qﬁmg uis xiagm% Al scence.

suc

[268] In certaln procedures, the HuM2e¢ antibodies are labeled. The label is detected
directly. Exemplary labels that are detected directly include, but are not limited to, radiolabels
and fluorochromes. Alaternatively, or in addition, labels are moieties, such as enzymes, that

must be reacted or derivatized to be detected. Nonlimiting examples of isotope labels are
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In certain enbodi ments, diagnostic nethods of the
invention are practiced usi ng HuM2e anti bodi es t hat
wae@Ivemnspiigated to a detectable |abel, e.g. , BCT/US2008/083265

fluorophore, to facilitate detection of bound

PTcaltci badiF1, Hovwer eid *8heYuocaesectinsaerilatiat oe disetsintigde, but are not
nmet hods of secondary det ecti on of the HuMe anti hody

limitpg doydor gramplfe fluptsscdy a%ﬂ%dermameseth@mmrﬁraeé.lﬁﬁudﬁewtafﬁs

auraf@H, Wb QRN EOHP) lﬁf[?é?f §'3)%ﬁﬁyd?3plﬁﬂéqazmedl es, horser%dlsh
I mmuno- fl'uor escence. i'n certaln procedures

perokiideRe abatindpildi sphatmeelylsmbmhee dnd g]lueodeeﬂaplhosphatd dtleciregtnase.

irectl bels are detected directly

1269 e ched g FROC R SIS iy ol Vv B IS B
specﬁjoﬂl%t%@ﬁfé”ﬁ%roéﬂe%ﬁé%&ﬂoﬁ%ltﬂ/o 0 asd)rﬁetﬁ@ WchhRfes. | Mﬁﬁ’y Snzymes

are noi eties, such as enzynes, must be reacted or
whicheart usadiin dltse prdﬁedlde@c @f@tkedwn Nodh Iutﬂqul hygthemthdde gf i invention.

[.sot | abel s are9 1, 3H, d
Nonl R RS i borimitae: ko e EaR gl & 6

| .

el Sob 0 %i‘?étﬁﬂd%fgrﬁlf%%ea%ﬁ@‘?%l b 0S8 ?%*‘é?dgsea?%?ﬁtﬁi? oxidase
plusgarsydase ambadid piespbatese. | uci feri a,

70 TR afuiioRL el 22 nedl onss.. ot per adh oh R R 985, coupling

agetﬁi H&ﬁ%@ aReRIRS) F{lﬁ%cﬁllgﬁﬁﬁéd&%@&ﬁ% ithiA8R5, sﬁ@cﬁﬁﬁb{é@bld diazotized
I's detected by any of the cuUrrently utilized

benzgdin@ randﬁterhl@ arg peedtto @@ﬂ)@ emsiodies with the above-described fluorescent,

oGS BBR R | €y B AR RITHEIS A SRIRLAYEP s sy

usin Bﬂﬂ@n@ﬂ%lwuuéslsaadadoaarﬁd&nﬁ@éshpdﬁod@fe Hh@)c?fiﬁé@d%t gl@fraldehyde and
niimti ;% exanpl es are peroxi dase, al kaline
the Igo Sfstiuatebeling tgplamq:wr&md@eﬂbqﬁ-@é\ﬂ%@@m dMetbods in Enzymology

I
320 TR IR A ARLARATy L USBE g MR S0 ST Snbhionng e
BlodhbthIpﬂlféﬂ 69.9(19[72)70] The anti bodi es are tagged W th such
| abel s by known ds. For .instance, couplin

[2714 , HyMee %tlaeqia%e%the @%S%dﬁlﬁ?flalé are q@pable af difigesn latn?g between
patlénﬁg \gﬁfl Eﬁd a?ti‘é‘ﬁfs' VOl ug & InfpfeﬂzéjAQEi%Eﬁ(ﬁle Qn&) 8&5@&1&2 V@H&’her ornota

Bfe Used to ta e anti res wt
paticui byeandie &cridiadinll th@re@mmmthtwecetmmslpmmﬂe&ﬁhmnh Aznording to one

met}gﬂﬁfggg) | E}b !sesf'apé\n_? g{}}g%‘gg If#gﬁ]ea:: t]lé:g‘fjl lg.llﬁ q:{:(t:eg{;b fl hr;,sglgvgrtklr‘}m?}g to have
an Irﬁﬁfeﬁ%jA' iffcefsh. Ilﬂ’ﬁfe'f&%te@nbo@hh&ﬁ§ Xl@@ﬁbf@%wal sample includes cells from
gl utar al dehyde and the |ike. Var'i ous | abel i ng

the nagiehniTheieanre & weosetidbeith imHMReiagbbodyMegh dets ime and under

conEgTb R ot WS ARty TBRTD e cctisPohip e
samplle. Fok3sstareR Sthd 9ple i dohdtdctdduMiie a@ AluMIRdin€Bo®f fok 1@ scconds, 30

present invention are capable of differentiating
sccopdy ierinuisaf mupwtss, WOtRnKies %Qdmnelfﬂssl Dpurhdhieuranl 2 hours, 24 hours, 3

days d}fa'ny il rﬁbét&}‘é&c tI‘hg 'élmtoﬁﬂtdof‘%%hﬁcﬁ Mﬁ%n%&ie}h? Eie{%[rmﬂl%li and

as an 1 n I on, usling enta

compasdysa pormatol eelde heliieh mayAecag.db pee- d@etﬁﬁﬁed’lﬁhlim a vlue
bi ol ogi cal leis obt ained froma patjent suspected
detelaﬁmﬁ@igtpﬁ)gn%maﬁw s3pplga (@ 1847458 |a@@H&%0fAnrlh9<§Ychquaﬁ to the

tidn? sBhAE &8 L&Hp SR RAMEIRD POl shilflcd RIIRALGALF $@FRlsEnce of infected
ba léin cef}ﬁu@es C&FFSE?r omthe pgt | ge ﬁ(% lsarrp?e[islpés ce ot feete
cellscorhapedtiedt santphe.an HuM2e ant i body e.g., for atine and

[272L]I n?ne Erl related method, a biological sample obtained from a patient is contacted with an

HuM?2e¢ antibody for a time and under conditions sufficient to allow the antibody to bind to
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conditions sufficient to allow the HuM2e anti body to
bind to infected cells present in the sanple. For

w0 p@vase; the sanple is contacted with an HuMMET/US2008/083265
anti body for 10 seconds, 30 seconds, 1 mnute, 5

infedtededlBS Bohd aimihﬂd@SS thdf) deteotdd emd the prasunce 6f lsmmtdsmnﬂady indicates
hours, 24 hours s or oi nt . in between.

that Shersammp eo(fon%ttmafeﬁﬁﬁi/@é %mTlin%@% eatetséaam%@alyaﬁaful When the
Méé"&?% 54 &&s Qlfﬁh'&lehnéﬁac'eﬂ?at a"ﬁyteg:*ﬂab”@bév@le e.g., a
pre- etern1ne val ue or a val ue term ned from nornal
DifftriestsidheM2a apth‘tmdle@rposms diffseoht bmdingtand fspemfi¢ityodhyrdetamistcs.
to,.t he ien Ie as co to the.contro
Depiiiis e et iDa r PTG P sAe Aot AL et (edrieg the
presé&etoﬁr%n@alt ﬂn%fbt st EnfllcAZZ N . [Fdr @xdrifpIal RAaMBink8E8dicfbind
bi ol ogi cal sanple obtained froma pa ient is contacted
Speowﬁlqaﬂy amoty e orsrvictsb dyaifipef laflupnme vame, wiraess atlomeibind dmell or a
the anti b

mai it LS P PEMAY O P AR R oS b i of

InfilRhes ANeCuRt b sntfamt shadwf bndife@ioas that the sanple
contains infected cells. This enbodi nent i

[273padn pataimembodigenis) anjjedics Hat H@malamfﬁ?%%ij;ﬁ”d@@@f%’%ﬁ generate a
. i-na | 0

s B 8L i 0,955 3P LA pn O 6RO

infe@jpadictrgadctoctalhapacprefdraily aslcadDapan d()%goﬁmantts hasternatively, or in

characterlstlcs particul ar, HUM2e anti bodi es are used
addifign.dhg antibody gensraiesn Begaliye signalgpdipgiing the plsepee ¢ffthe infection in at
least d%fohé%% %F ﬁle\F %al?ﬁ/ﬁﬁ&h%e 8L ctih Bei Qtd'e!%&%h eEac? aﬂgbody satisfies

specifically to only one or several “strains o
the dbo¢ uetena, haweayst, anfilErdeaof thdypesnbinvdntian at bsalrin@ombination to

orit of different strains of Influenza virus.
lnmgﬁé H%%g'spe0|f|c for only one strain of Influenza A
[274?r ThepRAcritni AEBA bisY ifdhRics kft@h&ﬁﬂfm ?Qrfbtﬁ*rﬁlﬁg Hial gﬁosnk?az@]
n certain enbodinents, antibodies that bind to an

proginaftiscassay s geing th wttibodish 9f e messantaneensiognidits ofilip owentien include

a sullt l’i)?? gonr}%aslgé]mccteoﬁl%zrﬁ%% aI lﬁ%ﬁ? antﬂbogpl r?%t[h l east{tlgg ?1(1) ultther (i)aéePed or

unlabéle& e5rab y adlitidre &dien @Mlba@ﬁ@s@ﬁﬂlﬁlﬁﬁl if Iatlﬂaeled forrn suitable for an
Alternatively, or in addition e anti body %enerates
{

indirgct{ipding %@axﬂ téﬁ K1t fureer enctudeg reagents by asefermetthgappropriate
1nduleEtfa%§%}{c e tl?eaﬁ‘l{ %Rﬂgg d[9 Oﬁ’argire sﬂ?é%é g&ﬂélﬁ rW1 J\?&fﬁg

|on éln tecte |es
ytrﬂ&mmbtmta @fdeheamzamg h@m\/éepenamglolnahh eaumfofttllmelabasle S@ntrol
i nvention are used 'n .C natlon to inprove
samplghay @VP??”UPQW%? Hén Y i nvention al so includes

kits useful in performng dlagnostic and prognostic
assays using the antibodies of the present invention.
ThetdpergicoPraphelacmwEmtsi on i ncl ude a suitable cont ai ner

L Si. . Hulvp tib d f ot t
12757 oBBrou BT B RSP bk o frortat i Tor fhE'
prevefidrPAdMrdatnSHBPYirfdidasd. (shala@rdr toIMGE MB&LBIof. Wevans:602-14
i ndi rect binding assay, the kit further includes

(2owéa“geém¢eyawatp&qt@hmlnao i e CAOBK St @ i 4. 5:204-10
(199? ébgaﬁgsrhl ﬁ{( ?”Wa‘? ME:(F ?I’ é ﬁgb des hool%gvhtlch 4is 1n08rporated herein

arners in ra

by réfefehy®y.i Rdstige &@ﬁﬂhﬁzaﬁ@iﬁ@ﬁﬁ@hﬂﬁa@ﬂmh&&omt&ﬂtﬁlﬁ)d&fs prédde an

|l abel. Control ) )
immediate treatment strategy for emergency prophylaxis and treatment of influenza

[276] HuM?2e antibodies and fragments thereof, and therapeutic compositions, of the

invention specifically bind or preferentially bind to infected cells, as compared to normal
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sanpl es and/or instructions are al so included.
Ther apeutic/ Prophylactic Uses [275] Passive
WO pavai648e3 | on has proven to be an effective anPiCHESM08/083265
strategy for the prevention and treatnent of vira
contebl sieasased {cBeandakduerTials, thkse HOMR B antiboalisirolised Re velectively
13: 602- 14 (2000); .Casadevall, Nat. Biotechnol. 20:1 14
targgt ypfgotpd cally gy dissiicsdn apatienyiologisal samipiey ar @l popydagipn. &y heht of
. -as i . . 1- ( . .
e e s e s R R T A By Rl AR RS g I, povides
methatrohiepatatiop (a1gi mpithtumgrihapoedh ofimfecant debledhebodwrafikiltieg

. ~an_i diate treat.nent strate for energe )
infefo gl S0 BLREP Qr B APOGIoo Y HISFot o B G oR igods include
contgégfdgbd%q{l_ﬁgtea Rl ?ﬁ%ﬁ%ﬁmé harRal of ﬁfé%&éiﬁBﬁPﬁié’s% ﬁlg}hods are

ositions, of the invention specifically bin

pracpeast ispém.icalvivg, didvd viw. i nfected cell's, as conpared to

R el SRS B SRR SR MRSy
activenA@ein@eval$] drSn additios SMEBodids ¢F thainveiion 42t 6bJGt£&d to a cytotoxic
sanple, or cell population. In light of the

agent Af goMth Mhalkey petia §idd Hgipyasperaritexinghatipgsed in treating infected
' ' r i nvention provides nethods of

Ceﬂs?je%lhpgflb(ﬁgac(tée@ Rle%ﬁﬁ?%}})t ing) the growh of infected
[278¢ elih sne ¢rabdudmisntpthe Knvdntiog provides ineth i lolf sreatapcbripedeadsg
. . of i.nduci.ng apoptosjs of infected cells, Thﬁfe ngthods i
infegtipa)ip gdatight Beliing thasterr dareddiagiap RyMre afiibagxpkthe invention to
o pafih RO T 8L A OB SRR B R AR A
infegmnodhemrtheds ahthe bodnten af usérkbin thy &rdt-lion traatenent of the infection,

intrinsically.therapeutically active,. Alterpatively, )
fOHO(}’Y'O? He%{[gj(ﬁ:p{, ioﬁ i t%g ﬁrtegtmg:alf 8@3 E%apls ot rﬁggﬁm‘yolﬁpegf_lgn JI"P/eatrnent with
an aﬁ%dyw&@nb&t@nqya b RX hien@E84tnehl. Agtreﬁmib%wp@éa%b&wnh an

’ S g

agen a radi oi sotope or toxin, that 1s used in

antihodg 2 ey entties tisanaesinionbeimdhase of srrombimtiob yhartny regime, in
.ant i body. . In one enbodi nent, the invention.
whihl e sl et Bn R PRGN e bR o b g
[279] N Sabjeetk aehdk foir BE infllichgh ¥iRE -6d1ap$ diRéaspy Ovdisirigs aitlude patients
HuM2e anti body of the invention to a patient diagnosed
whokjay ¢ corge inte eqatat widhas ipfsicieg, Peeson 9p vihe drebesn Fraoscddo e

. . i ion. 0 i i .
infleted YRR Gt BUEF T AR PRI R e RER L Becur pior o
the thaiifestation of syeditome tharacteriftictdiehd infa¢nmnirug frebutddedisqaseck
diSO?({?érSS;]l{/@]%{ Eil(.) ail)éealrsg foga%{)%galséﬁrg%tg@%&wm n i_%gly,acri]etla!lybe(c)iq%{ it(s)f
proghistphnatively, treatment with an antibody of the

I nvention is one conponent or phase of a conbination
[2804 héx mpyous @gpearts, themuMileak admmisteredreutstaadelily carehporaneously with

i hi TP T O
antiHdy PR&BEes thehlapaltReSehefitn & HFRUP aljceR! aSth\é%eﬂ%’&n‘éﬁﬂﬁcludes

into contact wth an infected person or o have been
redugiag®s decreasinghpropiepdiomb neeer iy ritps uptrys duration praprobabylity of one or
stration. i c.agent can occur

morAdm n[i s 0f RN G t[ior‘r%s & ioﬁhé/nlzg%fl SIS G0 VEKS repli?a{ti A or an
¥ 3RS Eh PR Y AP B OO TS U R Ol X WS Y EoPBF =l

amouif dfue @B pioitdinl 81 oficcbrah&d 16l $DAs Stradhs. still another aspect, a therapeutic

benefit includes hastening or accelerating a subject's recovery from influenza infection.

[281] Methods for preventing an increase in influenza virus titer, virus replication, virus

proliferation or an amount of an influenza viral protein in a subject are further provided. In
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di sorder, such that a disease or disorder is prevented
or, alternatively, delayed in its progression. [280]

WO poovaedsolls aspects, the huM2e is adm ni st er edPCT/US2008/083265
substantially contenporaneously with or follow ng

one tinbeditieor) a dictlidieinslubgeiministeing té hersapjett ancanicudabdehiM2e
I'n anot her aspect, the antlbody provi des a therapeutic

antilipdyeffcetiva g P\I?f‘d’repb%ma@ﬁ%flén %?n%@%sptéte% .Va'uw@élﬁfrtton or an
amo %Mﬂqﬁﬂﬁe%gygfrﬂ%r%mdcﬁ%@ 35| ?e fﬁﬁ‘ﬂ%z%%%fﬁ@ or R8YV&Ls11h Yhe subject.
requenc uratiron or proba |ty (0] one Or nore
2823y rMbnhnés for pwfcpingcaa;ubpnisfrmh nfaftiomenmzizcicadieg susoeptlblhty ofa
virus titer Vi r us reglllcatlonogoﬁlag amount of .a vir

subiiit 59 BFFFIBR b3A8C GF TRET BRAAASEHSA SISy HOUEDPY: & iy actic

metiRRIREe&E adcﬁu&mry%%ﬁaé@ I §ﬁ1@$ﬂ150d1ﬁ6hﬂ1Q%tﬁtﬂﬁh&ﬁﬁ&%dﬁ{lmsteﬂng to
acceleratlng subj ect's recover frominfl uenza

the suhfeetzftn gnourft 2BHYMRe ehidupsly ftlaat specelvently |bmgisamﬂuqmzat b@s@fchhve to
o P B N TR M e it
infe@od{ BY Bnd 6 BoRUR{l@Sza St Eind/idblabSlor Bitdypded. | none

embodi ment, a net hod i ncl udes adnlnlsterugg to the

[2834y S]Pélétlalb/h therrbiet isfurshon admpenisereil potha weerdagepesuch as, but not
hrmt%a ?(?/ %ﬂt %&Q gfr&saﬁﬁlbo%' %ﬂﬁg{)ﬁﬁ %Hl%htak tal%reura}ﬂlﬂla?se.inhibitor, a
tion or an ano an 1 nfluenza viral €i n
HA ﬁﬂnlﬁm)e aomaln:mroai inhftlitoeozan S2rien osandel inbbitat, esviral ehtm inhibitor or a
ubj ect. [282] Methods for protecting.a subject from
Vlrah %ﬁa@@mr& Anigbite he i 1qg C%%}gl@bﬁii%&or iy {pr gramgple gpjpatedineor
fiect i
S e R S L e A e e LS
[284ﬂ)r Syimgiaains drreoompdicgnine o nﬂ}mnzaanfﬂetlhlmdlat ol b,ﬂieduced or decreased

ni sterin t he subj ect t of huM
inch iy sy bl L G 1 QU s AiReE PRYA tiaResatiql Sus congestion,
nasaﬂﬁf@&fohvmﬁsqnf&e&@%@ aaleSH@de&he S0l PARGIINRN brddehitis, car
fective to decrease susceptibility of the subject to
Hﬁ%ﬁmmegﬂwghimbymﬁhe or nore influenza strains/isol ates
[2852[:I F01lrr’]I zlk?atsx%fgore éﬁa’:ltILl %ﬁdf él%;ltea{é gaﬂ ngﬁ/ th ggaitﬁe%ltse ‘fHeBJIU ﬁerfltl’{% Bg]uea{ly

admirigiérie@dr ﬁf(’wl@ﬂ al phbirhkeddacay fdrﬁﬁlla’ii’(bhlubcﬂﬁ’&ing aMuAMd antibbady of the
drug such as a neuram nidase inhibitaor, a HA

mVePWPﬂ bivthen uscsl for a1 vivo heragyi thappitodicsof theringntioggre administered to
I y [
the pca?it@gtg thér%ﬁ% E&l@rretfge?tlyér%ﬁl)wgp{z gha Eﬁg{ﬁﬁ et eﬁlelnl l%a%? Xllr Irelﬁ'!éce the
patidnds Vﬁxl&m]ﬁdl@) dreninatodies @t atdinirstt@ditme huhbe patlent in accord with
neur n|da€e jnhibitor for exanple zanamvir

knowg gjef Fh BhSpKERo8s a({irgmatraggmgm%s “0ho oA @atipgys infsion

overdf pe'rf(‘)tilo'f%%ab%f ﬁftl%ﬁfus&ﬂatt &30nde, 15@96&?&90%‘?%1 subcutaneous,
decreased 1 nc Tor exang e, chills, fever, cough,

mtrasartleulam ummynavaéalhtr@tbn@émralomplc@l ou mhcatamlge soutem Thoastabodies

s ol S SR 1S, kot BTt Gtgpvenously.
IntraAA AUt sg&@tdﬁeoﬁﬁa%@lmF@audﬂbmhéfQnt%aﬁw@efen@a iEEFRIt
and non- human patients, the patient 1s usual

cmbedimontss Therapeudic cpmpositiens of thhaw pmteoaare @@mm&s@rﬁ@ tea pagient or

of the invention. Wen used
Sum?&Fy&@ﬂ5%% ael}4%1‘&1;5'(’{fﬁ)capaf?ﬁtlbodies of the invention

[2863r Eopphrtittisl edraGhidhatibmehdaitivebics brt folialaeea it b aalt ldysage injectable
effective amounts {i.e., amounts that elim nate or

form sglysigns yyepension, emulsion) in association with a pharmaceutically acceptable,

parenteral vehicle. Examples of such vehicles are water, saline, Ringer's solution, dextrose

solution, and 5% human serum albumin. Nonaqueous vehicles such as fixed oils and ethyl
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patient's viral burden). The anti bodies are
adm ni stered to a human patient, in accord with known
woreioboesps such as i ntravenous adm ni stration, BCHUS2088083265
a bolus or by continuous infusion over a period of
oleatel dt@ als®ysddntlipevoses hirused Bs capes] Tioweslcle contains rmnor amounts of
i.ntracerobrospi nal, subcutaneoqus, intra-articul
addlrlmsrsgglgl ﬁ%wbéqancqsﬁbq,tgph&g@gpsotqﬂl%ﬁy anldc%\p@%]qal st@l?lhty, e g., buffers and
presbRR@I AL QP aﬁt%g S-ard- g@ 'f(kﬁﬁgﬂeﬁé YR SeiEE] Ft'c%'h@&ﬁlqtlons of
parenteral en p e at t e target cell site,
abmmﬂrnghﬂawénnuﬁhy Intravenous or subcut aneous
d nlstratl n of the antibody is prefe ed in certain
2878 bR e EP e £ YRS OF s RadBhi binined by
a phiiSlaRATLNhSTHE Eﬁﬁilré &F the Bﬁ‘édtf‘oﬁtanﬁ Fchesé{ﬁfa?e%sﬁ&'sséﬁﬁé patibar
parenterall y, or locally. [286] For parenteral '
cytotedid frgegt Pregrowih mhf@etoamgebb@qnegamdeo tlmaﬂmbadxeﬁmem waed), e.g., its
uni Ie form us
theraé’r?ﬂf gi Q{E%péallsegg g% oG ntts 330 Bha eﬁlﬁ sy
amoﬁﬂt“{ﬁ‘ﬁh%ﬁh@@dyﬂﬁ ﬁ@tﬁhﬁit@led vehpsd@t, @@mtﬂfiﬁr eﬂfboﬁﬁﬁé’hts the amount of
vehicles are water, saline, Ringer's solution,

antilypsly talpeasts it Inhe rangd o6 obat Relrme ke dormbaus §ine/kg of patient body
e TRGUEINE YA e Su P8R A Shh AR PV SRR s
mg/lebiodyl veciglotnb.gi, adoui b 5 andluridescpdf adidbdy ses isitiahcadidate dosage

subst ances t hat enhance isotonicity and chem cal
for adpypisiration to ghegpatienty, mhfsglﬁg foffxaptss ﬁy PBE PYBeTe SPRErate

admﬁ%tfcagﬁfgée E’? Pg?%ﬁ%ﬁe{égﬁ% orf. Ofkfé:% ?%11%% dfﬂhi% 'ﬂl‘?é??l?éfurs‘ 'rfa'dﬁ%momtored
by cdimeend o naeatlchdd asdigﬁayeglddmnecblmpetmtdsa is[m)m o t\ha phetigiabr other

dily determ ned by a physician, such as the
persﬂ%stq;r%%s“olfﬁﬁ%%ﬁl nfection and the characteristics of the

[288par b&éﬁ%aﬁ*ﬁcﬂé&t &ﬁ%ﬁrﬁexﬁ%ﬁﬂ’&n@ﬁn&ﬁ@ﬁ’g&e hﬂb'llld?hg %xéna@&dax
conjugated to the anti when "used g.
Cothlgﬁéwimetbtalcwtqtndeﬁgem rseadpams@rﬁtd to ripatieat. Bmfﬁrehltv ﬁle
hi st or her

A ff
1mm61%1000n31éa]1 e 1% o ernah eg&)%trﬁ: %elﬁ [r)ega tin%am 1 creea,seé(ﬁ tellra\il)gutla mﬁ’{cacy of the

immpasdonfudagy 1n&liﬁiﬁgi tﬁmj&tlf‘co whit®h iap@Rd§tn @fle aﬂﬁbd)dliﬁﬁﬁt the cytotoxic agent
adm nistered is in the range of about

1
targefh ot propgy iy themuplaic asit ingbiipfessedesll. EWE@%P%@CB ﬁytotoxw

f
el SRS ERLGING P YRR Pl catcheamicin,

ribofluclead&s amg/INgAdodejuctdasant i body is an initial candidate
dosage for adm nistration hep whet her, for

[289éx§%qréherwuaﬁ ECeimeRe C@@Eﬁlﬁéwh& entré%l%ﬂgthe GruM2e

antlwﬂy%‘?‘ﬂ% ﬁg&ﬂﬁn'v@ﬁtib%' ?He cdii6inPd Q&ﬁﬁﬁraﬁgn H&hﬁieg B@ h&Mhistration,
s readily nonitored by conventional nethod

using s§RyHe ﬁmhultﬁamesl oomsioglietpbrinzackutoonh fdrmutMn;ﬂwlsnom;eantlm

admﬁ‘gg’fea&@ﬁ O e i PR ?}E%Tgllﬁ[ %Sg% pero®RBire eh (or all)

activie@eAR kinROEMcGRR) é&@:ﬁttﬁéﬁr Bioldpidl QMI\@ﬁ&XP&f&Qﬁ? kudtScombined
admnistered to the patient. Preferably, the

therammnﬁ@@nja@m@sﬁlcsthpmemtmffezéd by the cell, resulting

ny | nerease hera fficac .
[290:] nnunocagn erbl a({lrnen els%zgol 0-00F 1116 %&ml\}\lﬁtra ) ?f 4 %n&lg).ody of the
invehfior0W&h eﬁméh dTEIBbdy alh@t&ydgemxarmﬂ&g antigdnadsgRliBedwith the
~ interferes with the nucleic acid in the infected cell.
infegtipapag®s: of such cyt ot oxic

[291] Aside from administration of the antibody protein to the patient, the invention

?IP %gﬁpglrft’ically effective

provides methods of administration of the antibody by gene therapy. Such administration of
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agents are descri bed above and include, but are not
limted to, naytansinoids, calicheam cins,

wo cwoneshases and DNA endonucl eases. [289] O PET/US2008/083265
therapeutic regi mens are conbined with the

nuclaidricid gicodihg die tibdbdeisduddrpanid oty copredsivn Fhl‘dﬁﬁlﬁ%rmg a

i nventi on. The conbined adm nistration inclu

thergreuiety fiteetivg grapnt e&rlh@n@@@ar aXe Pb?wrek%|P&§%P%fﬁntaepphcatwn
P B b e o T ARy 5 BEREC i Cellutr
antlbdule&rse is atine perlod V\,hlle both (or aII) active
gents simult neous ert eir i cal

29 0T s e e 26 et ot ek Ry w9 determine
the mcere%am&oruau %hrlgent @gr peFheidhf & nges[ AR rukRir E6F HRICA is then

enbodi nents, it ésirable to combi ne adm ni stration
uscdgp davelame Wb@dl}ﬁ ltafvutgm{ mipvigfing gns stiuckurarrog. h@romtqhbmdyl

fher anti oci at.ed w t
modSlif EREEARIRUGE. 31008 Fhoft o iR BER A€ Prelbhiinhza A
mfeét{’aﬁ ant i body pr ot e| nto the patient, the invention
provi des net hods of admi nistration of the anti bod

[293d, erdl afitbe algyre BN chrrtendiilhP shatent ppplicstipupyidications §- p_a%/ent
oo RIGA, R AARARRE! R0 RRBATRRTF bl BRGIRRORpRT

to inthisapédifiadiph andeelisttdin tbx AmplieatiodClatPShestire Applpocatd berein by
Publ i catj on W96/ 07321 concerning the use of gene

refeefes dpthetr 6NHEHer ate i ntracel lul ar antibodies. [292] In
anot her enbodi nent, anti-Me antibodi es of the
invention are used to determ ne the structure of bound
antigen, e.g., confor natEKMIPEErSt opes, the structure

Pa% YPJ:GS%H‘[ 1n Human

LLLEAZ %)

Prasfﬁtadﬁlﬂ@ee@r@p%@nm&e%mme@rcyreﬁcI ne could then be
used to prevent TnflTuenza A 1nfection. 4[12@1310

[294] hEulp bymanmenogandangbodicsspeg e étha@p lecnf blndlng to

1nﬂ1%nbale%t Igftelctf%@?%lls an% th Q'l?le%zre)lp l I C I\ﬁfgpesllqant ﬁuq gfl ehntt serum, as

descpibéd b&lawi ons ref erred toin thr s speci fication and/ or

listed in the Application Data Sheetare incorporated
Expresvien of My i Ep8létese, in their entirety. EXAI\/PLES

08 A By P by 0 IR0 VP B IR, comeemding o e

derivzel M8 sEmeneesﬁJun@ 11Fh1¢‘l®ﬁilinarsabtyp6/ﬂ’:81\]2r ot trandf&9e] inkeu2d3ycells.

uman nocl onal anti bodi specific M2 an
1296] apiB M2 OF Nb: maneged b it ollaine ne! rw&efl%se&eer@ agf gEQ ID
NO:tfie influenza virus itself were identified in patient

serum as described bel ow Expression of M in Cell
ATGAGTRERCTAACCGAGGTCGAAACGCCTATCAGAAACGAATGGGGGTGCAGATGCAACGATTCAAGTGATCCTCTT
GTTGTTGCCGCAAGTATCATTGGGATCCTGCACTTGATATTGTGGATTCTTGATCGTCTTTTTTTCAAATGCATTTAT
CGTCTCTTTAAACACGGTCTGAAAAGAGGGCCTTCTACGGAAGGAGTACCAGAGTCTATGAGGGAAGAATATCGAAAG
GAACAGCAGAGTGCTGTGGATGCTGACGATAGTCATTTTGTCAACATAGAGCTGGAG

[297] The cell surface expression of M2 was confirmed using the anti-M2e peptide specific
MAD 14C2. Two other variants of M2, from A/Hong Kong/483/1997 (HK483) and
A/Vietnam/1203/2004 (VN1203), were used for subsequent analyses, and their expression
was determined using M2e-specific monoclonal antibodies of the present invention, since
14C2 binding may be abrogated by the various amino acid substitutions in M2e.

Screening of Antibodies in Peripheral Blood
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[ 295] An expression construct containing the M2 full
| ength cDNA, corresponding to the derived M2 sequence
wo cwndedsns | nf | uenza subt ype H3N2, was transf ecP@US200£/083265

293 cells. [296] The M2 cDNA is encoded by the

[298!] oldvewil I(gmﬁmldmljplaemh kaleplseguenegedfvg affifddids thDboddd M2. None

GGATGCTGACGATAGTCATTTTGTCAACATAGACCTG
of t@@"[hﬁig‘?}i SWféﬁ%@mfhngd? thedd e pentlssHaweyr, Mo phthe plasma samples
contgl‘ﬁ%% hﬁt%gléﬁl%aﬁ goﬁ&?sp%eltﬁ'calli@ﬁ) th€ 9?3 a® [ ﬁ?'c@ﬂ Gindhis indicates that
er variants of M2, from
the ddoihgdid8El DB cqte#¢iB8] anbiddibg\o edmfanﬂatsz@BdeZﬁﬁﬁnants of an M2

VN1203 re used for sub uent analyses, and th
homEHA S Pk DR R e e TL i TRDRAS petirls Fatants o the M2
hom%ﬁ@&'epfﬂl%y d &Q%%ﬁe&ﬁc fdﬂ%hd%?e%?MZe'ﬂéﬁ@c‘Ibt ion, since

bi’ndi'ng may be abrogated by the various ami no
Cham@lzgumwfzﬂmﬁ/é?n@zflbh M2e. Screening of Antibodies in

12997 P B A PR BT ke PEpioBC Fri e BB Rpgions

epitéies bh eiB MR Mobiot@enfR e clivouRd fihB @rib@al 18- M2arddeRtlafe as well as
However, 10% of the plasma sangél} es cont ai ned

to the v l9eer eall-exiesspdYRdvasisaisi The MG MAD, imed Biga wrbipding the M2e
peptf:a%l }éro%cpﬁ) b Trﬂbr% SEH 1\968110%& M}a\;aﬂtd eﬂﬂéﬂc?@ ghc?’éo&equ 4113{2bc?oes not

Cat Bgori Zed ‘a8 "brndi ng to conformatiiona Fm h
readdf bﬁml iMudraaeirains ankits tha l@dnibrrﬂdlcmgspbﬁﬁc anfi-M 2 BIA Y.

determ nants of nultiple variant t he
[300h o rhpesst Pt demERR At il fg‘eﬂ%ﬁt %ié gﬂt?dP’F?I’élofl@Fo‘thi’F‘efor the
el 38 30 SR A PRI AD PR B AT MR b o

neeqaﬁoovlmstiﬁainbhurdzattionwcﬁﬂ?\/[b frested dommrmmdﬂ(qnw dra:sd: fvélyl‘]@man MAbs

havet tggﬁgtf%tgﬁeﬁgei)e b%cge?&%lﬂayeg@a% Igmplﬂtg t]%;\bglé?lﬁ%?g mouse antlbodles
AddaRinhHEX%RH &5 sGfraloMathant $he GORind Biekc ML NTALRAGiER B to lincar
to blndlngthe Me peptide, proved to be nore

M2@smp§d¢,|thﬁeMPd>St0fﬁ éhelvavwnonévmd tsequimmetonal/bpitpee pf ME4@RI are

Speciil ocnlf g(r?n%’t %%elc#el W 1%12%'5&en2 Velnrzé n?a]ﬁ%]tﬁemlr%s itself.
AnoftRs Wl antage Gﬁﬂ&tMAbﬁ of ih@tln\tdﬁﬁoﬂﬂﬁtthﬁtdﬁef)éach Bend dVEthé M2 variants
provide for the identification of M2 MAbs from nornal
yet tﬁ%ﬁﬁb Andigatingdhat dhqyore Bat reyrirtefl e Ae G infsurmEnoreserBnce.
speci fic inmunization of M. If used for
i mmunot herapy, these fully human MAbs have the
Examoleezmﬁcii@ltiﬁba:tidmeofb&t&mﬁoIAentlabﬁels by pati ents that

humani zed npuse anti bodi. es. ition andg.i
(3014 OM‘}DQ§PCO|?%¥ of Freslly ﬁaerWén&éélﬁqerﬂ teg Mé@? %%Euman serum as
descHBEE [ BldachiE @ WD @RTte Mo E’l%ﬂfll'r{ﬂ?ulaﬁ&% MRk H"ﬁroduce

I nvention bind to conformatio epi topes of
antllwd@ssaeulvddyosonMnlmgl bypefratantetw brs smm:ﬁmﬂ Ibdbwdtdg tA2Q$ Fil aells

stably AnsEREE wifh e B DR R OW 2 Rt it [rifienia G I egra subtype

HSI\QaSﬁp&hﬁQn@Whldhfshb%d Mesived dtaRing/Bifding @2t screened again on 293
indicating that th eéqare not restricted to a specific

FT qellﬁ établyéwnﬁf@ctaé wdthg beyfidlnlergth MAprogein from igdnenaistram lpfuenza
Ih@?pe&lflc Ant.i bod ep
subtype N2REE bh Vecto albn FAnkFected cells as a control.

[302] The variable regions of the antibodies were then rescue cloned from the B cell wells
whose supernatants showed positive binding. Transient transfections were performed in 293
FT cells to reconstitute and produce these antibodies. Reconstituted antibody supernatants

were screened for binding to 293 FT cells stably transfected with the full length M2E protein
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[301] Mononuclear or B cells expressing three of the
MAbs identified in human serum as descri bed in Exanple
wa2menetsold | uted i nto clonal popul ati ons and i NPCIYE2008/083265
produce anti bodi es. Antibody containi ng supernatants
as chEllleﬁi HOKe &fhﬁdntff@r’thd)lie@djedgnﬁMZE antbbdés| Tlsres UHRraht antibodies were
ransfected w Ien%th MPE §%?te|n from

ldenrlﬁﬁql el 21813 alilchmﬁ%% @efs)zlatheé itiopal angRedy dopsay pnisalated by the

rescﬂ@éc‘feeﬁ W‘ﬂio@%%eg e %@hﬁﬁ'qﬂ@fnf&i llﬂagl' tHE Wt §ame sequence as clone
re-screened agai n’ on 593 Fricells sta Iy transtect ed

8110wive thologh fitidamel feomg  Idi i Entploodethan €looeBillf | uenza strain

uenza sub nd on vector al one transfected

1303 artht SGEaS SRR by SbFrrRe W Gl S sHeNaiboft ore
provididiReAr.es were then rescue cloned fromthe B cel

wel | s whose supernatants showed positive binding.
Clo/y@ngi ent transfections were performed in 293 FT cells

to reconstitute and produce these anti bodi es.
[304Re ThaKtappaul €d agiable badyn sihe andgMhélsnagil @ was ckanéds Hard 111 to

bi nding to 293 FT cells stably transfected with the

BsiW | fragmepigser e hapd b snsededdiyahe &dlospeg polypuglepside sequences, and
e t d Three different

SEC%ﬁfNE)§ﬁggg%efté$ggntl |%§&)§$ﬁ%l 21B15 and 23K12. A

L fOUurth additional antibody clone was isolated by the

AnGHRSEHE- SEIRENS reiAbdaTHOMRMEI A cll CWRAS ARG T IR caPdeaoTecaacaTa
TT&.@ _Qu@_ @@bﬁ@ﬁﬁcémﬁﬁ@ ﬁb@@@e&é@fﬁl\@ii@ @b‘@@GﬁCuC"‘CCAC

r‘ireﬂr‘w\ V\r“w\ r\rﬂ*x Qn C % é lebverYe

CCA A oC Z-\ TA Z-\GZ-\\; CACCA
L e e e
TCALTBATCHRE RED) &CEE‘:C%E?T%P@TF@ ”FW%’FG@W%AGWMCAFC“ SRARGCCC
AGTE%%@@Q@W&@WF%W%%GWCﬁﬂ”APﬁFT%A%W”fCﬁﬁ‘gﬁﬁE‘EGTCCCTTTCGGG
crabsercbetomrcrandcraT eneared: ey atirect ol ¢ OW TR AGCTTCAGTGGCAGTGGAT
caTpotyrerd eaizcdecs equetees; At TSEQCt e NEC B 1(HCOp R GaNECCETCACCTA
LTGéggb&££$¥QL§Q%C%QQE&£EQP“CAGTCTUCAPCﬂTGAACATTTTGCAACTTACTACTGTCAAC

OO THGACGARGAAT AL R EREET A rcacacTT
GGCTCCGAGGTG .

ACATT ARSI EGTACET G ACTEX X AT RCCHACT CEAELS A G

TCT TGAAAGCCGCCTCCCTGGTCCCACCTCTAGTTTGCATGT

CCAGATGTGACATCCAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAG

[305PABHCAAET M RN e 8110 Kappa LC Varlable re on is as follows ,R nucleotlde
CTACACTGTAGGTCTACT CAGACGT

sequETETETORCAERABINO: 54, top) and armno a01d sequence (below, correspondlng to

SE Q&iégé'm@@ CAGAACATTTACAAGTATTTAAATTGGTATCAGCAGA

AGT GAACGGCCCGCT CAGT CTTGTAAAT GTTCATAAATTTAACCATAGTCGTCT
st CTGGTCCCTTTCGGG 3
AAG@?ﬁ@@ﬁ?ﬁﬁ?ﬁs&?@?@?@%ﬁ?ﬁ?ﬁ?&ﬁﬁ@%@?@E@ﬁ@@ﬁ%¥?§§ﬁ§§§&?@Aﬁ@%ﬁfCLGA

C‘A%ﬁﬁ(j—”%“ 7 ggfﬁﬁé&@\gf g ﬁﬁﬁﬁ§§§§§§ A @@Fﬁ@%@é @T’ﬂ% GZ-\G"‘CZ-‘\
A‘éﬁ%@ﬁ%@%@%&%&%@ﬁwmem

.
T
|
CT QEA\&E—W GCATCCGGGTTGCAAAGTGGGGTCCCATCARAGGTTCAGTGGCAGTGGAT
¢ GACECTGT GTABAGT GAGAGT GGl AGT GoT CAGAEGTI GACETCRAARACST Te s o
S

TGQE%GX%&%Q¥@%@EE@CACC@TCACCAGTCTﬂCpAceTGAAGATTTTGCAACTTACTACH”HCHAC
AGAGT TACAGT CCCCCTETCACTT T CEELEGAGCGCHACCAGEGFCGGAGATCAAAG ¢ o

Bsiwl

AGA?%W@@WWWﬁ T17G

[306] The amino acid sequence of the 8110 Kappa LC variable region is as follows, with

specific domains identified below (CDR sequences defined according to Kabat methods):
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[305] The translation of the 8il O Kappa LC vari abl e
region is as follows, polynucleotide sequence (above,
WEEQOESNO: 54, top) and ami no aci d sequence (PEI/U82008/083265
corresponding to SEQ ID NO 56): Hi ndll
AAGCTTCCACCATGGACATGAGEGT CCTCGECTCAGCTCCTGEEECTCCTGCTAC
M D MATEEATQCCAGENG MWDLRIRANRE A QL L G L L VMKEadMIEQRD N®: 57)
01 oA BTCACAT CCACR TEQOCAGE.CTCCAT CCTCOCTGTET AT GIAG
— GAGACAGAGICACCAARCDT QMTQSPSSLSAS V
RAPONVYWEKYLN CDR1(SEQ ID NO: 59)

w v 8T SLCEERCGAGECAGAACATTTACAAGTATTTAAATT £Q}%m%%¥gk

GACCACCAAAGCCC T TCRASQNI YKYLN
AA DG s CDR2 (SEQ ID NO 61)

¢ v EEAABEEETEATCT GTHGET GGAT SCEEETEEANAGCHEECGHAXEA T CRASK T
TCAGTGECAGTGGAT P K GL I SAASGLQSGVPSRE

QQ % YGS_ g PG= T CDR3 (SEQ ID NO: 63)

Fc;éiffﬁﬁﬁﬁE%TTTCACTCTCACCATCACCACWCTGCAACCTG%#Q&EJEW@@AA
CTTACTACTGTCAACS GTDFTLTI TSLQP DFEFAT

RT YYC Q Startof Kappa constant region
ACGAGT TACAGTCCCCCTCTCACT T TCCECCGAGEGACCAGEGTCGAGATCAAAC

[307?% f&l?’q&? llg 1sha% &1 Pe oqcth? Kﬁﬁga%@ %gm?nrlle i (ieonséfl 8(i)ld< ABR& into the

Cvaria e~regi on sas
expré Qg \F&tdr%@DNlAB' eohkalmehdyEItaeaas RagpAdECicoddant region (upper
accordi ng to Kabat nethodE) MDMRYV A QLLGLL
polynugleagide sRIGNAE ROIGsPRdsda §EQ IDSEQ: 5 IN@esrylymiadleagdpsayugnee

corgirend RFEGIRND: ber e icRieny 15" e isap Mhy ST P shown

abox}éyBaBesKln%lz!tcklre c5dR%s ﬁmﬁ @V%QO@Q&) ubnRs Dl bastd RpkdBi the
GVPSRFSGSGSGTDFTL T

clon&'d 81tlb0Qy Beduebeds. AhE aiftlbbdﬁsl-'dé@cr(‘tsﬁ@eteﬁn N@e6Rpo Qe)cldnyd Bito the
PPLT CD%% SEQIDNO63) FGGGTRVEI KFR4

Cxpressied YOstoud "R T Start of Kappa constant region
[307] The following is an exanple of the Kappa LC
variable region of 810 cloned into the expression
vector pcDNA3.1 which already contained the Kappa LC
constant region (upper pol ynucl eoti de sequence
corresponds to SEQ I D NGO 65, |ower pol ynucleotide
sequence corresponds to SEQ ID NO 66, am no acid
sequence corresponds to SEQ ID NO 56 shown above).
Bases in black represents pcDNA3.1 vector sequences,
bl ue bases represent the cloned anti body sequences.
The anti bodi es descri bed herein have al so been cl oned
into the expression vector
pCEP4. TCGAAATTAATACGACT CACTATAGGGAGACCCAAGCTGGCTAGCGT T
TAAACTTAAGCT TCCACCATGGACATGAGGGTCCTC
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AGCTTTAATTATGCTGAGT GATATCCCTCTGGGT TCGACCGATCGCAAATTTGA

ATT ¢ GA AGGTGTACCTGTACTCCCAGGAG MD MR V L LrU J L
WORM09064303 | - JrLL 1UU LL L LA u J L LLurlL I1UULECTDUE2008/083265

LL-UU A" Li UAL AJ L LALA 1 rA LuALr i L

2o GCATOCT COCTGTCTGCAT CTGT ﬁ%@@@@m

AAACTTAAGUT T CCE ’““"WEGACA“GT—\GGGMC'“”C
GATC! TTTGAATTCGAAQ ¢ STACCTGTACTCCC Tm GAG

GT AGGAGGGAOAGACGT AGACATCCTCTGI CTCA L
quA@-(QF’-E@IﬁM-FGCPﬁ&@TbT@SﬁeaqM@P@p&“MGFGhFJTﬁA&ﬁV}f‘@f@A”ﬁCm
CoNCTCAGGATCCCCAGGACGATGACGACCCAGGITCCACGG TCTACACTATAGHTCTACTCGGTCAGA

*AAGTATTTA/ ¢ ATTGGT AT CAGCAGAGACCAGGEAAAGCCCCCTAAGEGCCECTGAT Y °
CCETCT O TECATCOET O T CACGRAAT T TARCCATAG CCU0CCCACTCAGRACATTTAC

.W SRt o @@g@é@@f@e}f em&.iﬂ:ﬁwpfcwcmhﬂe
A_Aﬂ ’JTEITu{*L\T'H/:rA(IT‘Z\JTp}'\ A{"GA :L§C ’I:TQH 37\.}{? E(*’fl(l‘llf‘%: FECE AUAtUIL(“i{,-UK %&TFC GGG
r:;mﬂM*ALLLALLAl“pHT“d—le' orédyahod L[AGJM\ICC%UA&LAMWCAM*L%GCLC

.KLQSGNVVPEBRQFCS(FBSOGGSG'I’ADPFRI'usTII'I'S A A G
"TAGSENGG 1C L@A@@&TTTTMTMM@T@@M@A%ACTTCA’CA“CAC’

.AAGFWQ@QEGF@FWF CGﬁ@’C‘CTAuACCC‘M”“C‘ﬁAAA’E“"AGAGﬁGGTKG“G“

-CAGACGT T GCACT TCTAAAA G&A ‘ & ‘, 7

e

AG, 57.\ f‘*"' AEA Yf‘ 'f‘* f‘ luvu\:e
TCARAGACG TGGACTI T ALG L l’ L,A-\\J¢ TG H}XIL T\JJ(T\J G \JA.JZ‘\AAGﬂC(‘
BSPRLETFG ; :

CISAgISACCACII;TCISAGAEOAAACGTACCI;TCRTCﬁACCATCTGTCTTCATC

égjee\”ﬂ(‘@%ﬁ@@%%ﬁ%ﬁ@ﬁ“(fgm?wew("‘<" AECTOATGHOCA GRS
o EET QO T BRI CCEACCT RG] T AT GG TS AT CBT RGACAGRR ™0™
"1STAGAAGGGCG 1STAGACTACTCGTCAACTTTAGACC hu Kappa

O,
i

hu Kappa constant

Afa@'@ﬂwam TGCCTGCTGAATAACTTCTATCCCACGAGAGGCCAAAGTACAGTGCGAAGGTEGATAACGTCCCTCCAATCGEGTAACTCCC
AT T T T ST BT e T T A AT AR P T AT COC A IS RARG T ToAse
D N S

AT A

nGd%é%“&3133¥é%£é€%§@1§£é@£5 AG é;ZEé?%n£§£§§£5I¥%é%gﬂegélgép1pscnexc—nﬂrq%xAAcﬂcnngc T
v ettt GTTTCAG

© FGTCACCTTCCACCTATTGOGGGAGGTTAGOCCATTGAGES T A 5 V Y 'C *

LLNNFYPREAKYVQWKYVDNAL QSGMaﬁaef:pamm)
T i A FeLtae GTTTAAA
GATCTCCCGGGCAAATTT

TCCTCTCACAGTGTCTCGTCCTGTCGTTCCTGTCGTGGATGTCGGAGTCGTCGT
[30Wmﬁgﬁﬁ<£{ﬂﬁ6§ﬁﬁﬁﬁﬁﬁﬁ$ﬁﬂﬂiﬁi O & $hd/1 Tralgment, and
KDSTYSLSSTLTLSKADYEKHKYV
is enm@é@éfr&kem SRR A SIS HR AT@NA(top) and SEQ ID
%@(GZAACAGGGGAGAGT GI TAGAGGGTCTAGAGGEGCCCGTTTAAA

H'“”'CTTOAGTC—IXBTAGTCCCC—IBA CGAAG PR
AAW?ﬁ?@gﬁﬁﬁﬁ@Eé&é&ﬁ?ﬁ?%fﬁﬁfﬁAﬂ?ﬁ?3?#?f??PVmTUQA§ %%U“TUUUT
TTQ§AﬂQﬁ3@@?ébETWQQQ§$?%?f%é@ﬁkﬂﬁﬁﬁﬁAQﬁ%ﬁﬂ a CRE CGAGGGTCGACC
@Af@@@%@ﬂ*m@z@@@%@%f@fﬂ%ﬂ“d}@@?ﬁ%@@ﬂkweemmccm
;ét%[ IEf'\.,\’.,’ \.,\.:r \.:\' 1) L ‘\.:r;\L E\.,T\.,T GGGAC
sequences T(g é? ; dA\S\E D NO %8

Tcm@%ﬁeﬁgpﬁmﬂq CQTC T\,AuTAATTA TAf”‘TeeAGCTGGATCCGGf“‘
AGWMWMWWMCTCGACCTAGG

AGTHEATAASEA B R Al A et e AGIAM ANCA A EF G a coanaTa
A B AR B G R A AR R ERAS AR SaTTCaT
CANTASE TS CTCAAGAGCCGCETCACCATATCACAAGACACT TCCAAGAGTCAGGTCTCC
GTTAGGGAGGGAGTTCTCGGCGCAGTGGTATAGTGTTCTGTGAAGGTTCTCAGTCCAGAGG
CTGACGATGAGCTCTGTGACCGCTGCGGAATCGGCCGTCTATTTCTGTGCGAGAGCETCTT
GACTGCTACTCGAGACACTGGCGACGCCTTAGCCGGCAGATAAAGACACGCTCTCGCAGAA

Xhol

GTAGTGGTGGTTA”TGTAT CTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCGAG
CATCACCACCAATGACATAGGAACTGATGACCCCGETCCCTTGGGACCAGTGGCAGAGCTC
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AGT CCCCAGGGAAGGGACT GGAGT GGATTGGEGT TTATCTATTACGGT GGAAACA
CCAAGTA
WT OAGEASTECCCT TCCCTGACCT CACCTAACCCAAATAGAT AAT GOBAIZOS 2D0€AT83265
GGTTCAT
[309T TASHHaAEHAGT Thel SIEBCEnAR BGTIALAGIIoWE GICH fANGET Cd(ulade (above,
CCAGAGG_CTG CGIGGCTCTGTG CCGCTGCGGA TCGGCCGTCT
SEQPresracer sdarene add spquwn ot (belpw.cpapmoadingdo SEQUIRNO: 69):
nnan 81 1 O Gamma HC is as foll ows, pol ynucl eoti de sequence
AAG(CEHIIX@C@EQ}ABAN@CC@TG@DDC*HF@C?’H@”@GCE‘@G@CEEH{WCAGCTGGGTC
(bel ow, corresponding to SEQAD NO t69): MindlIl~ 7 s w v
ﬂTMM@A&W@H@K@@@T@WMCCCW
L GBTCLGTIVM K HiL WFeF s L4 WA A PLS WVk P ET L

TCCCTEHETACHA GEAAE T @@é@@%@ﬁ@@ﬂ@é@%@f@@t@%@@éﬂ@@mce
s AGCCTG LeS Q WQ k QcE SGP GL VKWP S ET v s w

R
CACWM@E%@L@%&W%%%%E&WCCM
o ARCCGG SSL & CT VSeGSSI SSNY¥ YWS W R K

TA CAFHEELALIPAN I AT T%i@&i@’&&@%%z@@?g@@@c AGGTC
AGCAAG QS P GK G LrE WI GF 1 ¥ YoG G

e BB B R X %%%&&%@me&

ACCGTC SCSGGYCI LDYWGQGTL VTV TCGAG Xiol
TCTIEINGTiher @pTnacacTd TSErpEIrET f TG e C8IrhQEGRMRC KB EBCACCGTC
sag fdlows wth specifi ¢ donmains vdenti i e¢ bel ow (CODR 7 v
TeEeguences defined according to Kabat methods): MK HL
sWFFLLLVAAPSWVL S VHIeader (SEQ ID NO 70)

G}

QVQLQESGPGLVKPSETLSLTCTVSGS
S | SFRl(SEQIDNO? 1) NY Y WS CDRL (SEQ I D NO

72) WI RQSPGKGL EWI GFR2 (SEQID NO 73) F I
YYGGNTKYNPSLKSCDR (SEQIDNO74) RV T

[310)& $h@a@1ﬁB &%ul(segu@lc% opthe Ji10GRmMAHE 14‘\aﬁfo’ﬁo§s Avith s eglﬁ@dornalns
NO75) ASCSGGY (S

1dent1@ed\b}1m)(C9RNe@ucyo@B ¢eaned avccvd@gmxabaz@th@ismo 77)
[311] The following is an exanple of the Garma HC

m k Marwabl g neghon ofy 8il O cloned into the expy %§c§el(9|fblo NO: 70)
vector pcDNA3. I which already contained the Ga

QV P Vofg P SETLSLTCTVSGSSIS FR1(SEQIDNO71)
NYYWS CDR1(SEQ ID NO: 72)
WIRQSPGKGLEWIG FR2 (SEQ ID NO: 73)
FIYYGGNTKYNPSLKS CDR2 (SEQ ID NO: 74)

RVTISQDTSKSQVSLTMSSVTAAESAVYFCAR FR3 (SEQ ID NO: 75)

ASCSGGYCILD CDR3 (SEQ ID NO: 76)

YWGQGTLVTVS FR4 (SEQ ID NO: 77)

[311] The following is an example of the Gamma HC variable region of 8110 cloned into
the expression vector pcDNA3.1 which already contained the Gamma HC constant region
(upper polynucleotide sequence corresponds to SEQ ID NO: 78, lower polynucleotide
sequence corresponds to SEQ ID NO: 79, amino acid sequence corresponds to SEQ ID NO:
69 shown above). Bases in black represents pcDNA3.1 vector sequences, blue bases

represent the cloned antibody sequences.
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(upper pol ynucl eoti de sequence corresponds to SEQ ID
NO. 78, | ower polynucl eotide sequence corresponds to
WEGEH@ILESMNO, 79, ami no aci d sequence correspondBCT/USIOBEN83265
ID NO 69 shown above). Bases in black represents
PcDNA3. 1 vector sequences,  (pldfe" Bases, r&present the
e RN AN RO Y S EQUENE LS+ B ort-900) - et B84 TeanAcACCTETEG TT
ACJ@k&AﬂAALTIT"J‘AA’I&‘Q‘QQ%GTGATATCCCTCTGGGTTCGACCGATCGCAAATTTGAATTC e rAGGTGGTACTTTGTGGACACCAA
TGGCTTATCGAAATTAATACGACT CACTATAGGGAGACCCAA AGCBT . w F
CTITRAAACT & AREGET IS AR TCACAAAE LT & HAIT L CAGETGCAATTGCAGGAGTCGGGCCCA
G ACEABA AR d A ANITIR RS ECAGH GATAJ S A CETHERISEA & @@ﬁ@@%msbcc 1GAT
B AATTTGAATTC G AAGGT Tw] ACTTTGTGBACACCAA ¢ o & ¢ p
b@EF@@Eﬁ@@TMM@@WMMM@?mW@%ACTMW
CEACTEEEECEEA NG CCTCTEGGACAGGGAGTEGACGTGACAGAGACCAAGCAGGTAGT CAT TAA
B GAAGGAAGAGGACGACCGT GGAGGGT CGACCCAGGACAGEGT ECACGRTAACGT 5 ©
AGGETEACREEE AT d cdadadrcboVadodn @ AV N chaBath Vrddidr@arcTaTTACGE
Tc&t@APLT”GACCTAGGwGTf‘AwCG“C%TTCCCTCACCTﬁACCTAACCCAAATAGhTAﬂT“cc
W GRACTGGT GAAGCCT FCGBAGACCET GTCCCTGACCTGEACTGTCTGIGGTTAG ¥ v ©
TCHECATRAGIAATACART TCCCTCCCTCAAGA CGCGTCACCATAT\,ACAA GACACTTCCAAG
.AC@G’E@@@@A@T@W@I SCACACKS [ AT, \Wﬂ-'\m
RGGT’AGTCATTAA INGPL V KLtP & ESTFL S LTT C TSV‘S GS'S s «x s
Az@cNccoTeace ATGAGCTCTGIGACCGCTGCAGARTCGGCCOTCTATITCTGTGCGRAGAGCAT
Gmmmmm- BB EEGAC mmm«‘rtrc*r GCA
. CTl'TATC'FATTAC:G; S S \ T A A E S A \ A
TGATGAI CCTAGCCCGT CA CCCN' (1331)
CT’””“A@E?ARW%TGF APy I GﬁF’FAﬁ fi’«éfqﬂ‘é”@é* Eh “ECW%(@%“ Creaaoace
qAC\?aT?A’éCACCZ-\A’“GACATAGbAﬁCTGATGAk TC CCG"“CLCTTL:GGACCAGTGGCAGZ’HIFS s
-] COAAACACCAAGTACAAT COCTCOCT CAAGACDOGOGT CACCATATCACAAGA,
[ﬁ@? ‘@7: AL \C_‘C"] (::CN::.; Kosia 7:A\ A\C_‘:\ ».u o ‘TZ"C‘A( :CA( n(““"[(‘u:\d ,.’:T
3 * ASCT TSTGT GGT TCATGT ?A@GEWGGGAG? TCTCBREEGCAGTGGTATAGTGT FC?
caThH(SHEANSBIEECT@A cdr e cidockaaleriedddrGrlcrdlcoSadndvbridordeciBiseddredrenceeraccerce

“CSC%CS‘TT’A( STCCCCGGEACTCGTCECCCGCACGTGTGEAAGGGCCCACAGGATGTCAGGACGTCCTGAGATGACGGAGTCGTCGCACCACTGGCACGEGAGE
P A V L Q s s G L Yy s L S s V VvV T VvV P s

CAGGT CTOCCT GACGAT GAGCT CTGT GACOGCT GOGGAAT

AGCA CAACGTGAATCACAAGCCCAGCAACACCAAGGTGCACAAGAGAGTTCGAGCCCAAATCTTGTGACAAAR CTCACACHT

STAGACGTTGCACTTAGTGTTCGEETCGTTGTGGTTCCACCTGTTCTCTCAACTCGGGTTTAGAACACTGTTTTGAGTGTGTA

TCGTCELRSS ch:
W s GTCCAGAGSGACT GCTACTCEAGARACTGRCCACGTCT TAGCTGECAGATAAAG K T H T
scACACTRETCEEAT dradodvb oSSV ridordredta Bad b adect@GrirdecBseacec FTCACATG

CG%@:I AC“(;SI‘&%?C"’TF‘ AL:LA\.C“(\.CTGuCA GTCAGAAGGAGAAGCGGECTTTTGGETTCCTGTEGCGACTACTAGAGCGCCTGGECGACT
G

G P S V F L F P P K P K D
CTTGTAGTCI;TCI;TFACTGTATCCTTGACTACTGGCIIZCAGCISAACCCTCISTCA
O IGAGGTCAAGTTCAACTGGTACGTGGAL GTGH STGCA GCCARAGAC
YCCAGTTCAAGTTGACCATGCACCTGH CACGTATTACGETTCTGTTTCGGCG

‘GNA@TC}A%NC@ATWFAGGA&A@W GA\'VG“\CE@C@;V cecy WC@AG'I'R
M%@@T“@W@TFCMCFAC“AuUAFTL:“FTCAA"“CGC“A ACRAAGTGCAAGGTCTCCARCARRG
7 O CEOBaACCAGHABA0n

(’1 G)

D>’-

[ EP)

L r Q
GI' CCCCCEEACCCGA GI'TCCr GAAGGEECT TOCCACT

r‘ ARACCATCTCCR Mr*“ﬂ “ GGCAGT c CAGLE c GT! gl:r ﬂrm CCGEGAGGAGRTCACCAAGAT C”TLAG\.CTF‘ACCTG
Z\C(J’Jt E;SA CC‘("C‘ C‘A IE?’ (S ‘S Gdat ACP‘T‘${ e (QCTACK R E@‘ZA C\ JVECK*CA\ TCGEACTGEAC
IBYFIPSEKPA\/K'IBQPREPQV T E N s L T ¢
LCW’@E@@E@%’AWW 3@ @ @A@A@@EI@@@@%E@&G@CTCCGACG@C
;@ lﬁm(,i Gopee S&ﬁc;{;@fq \?g@é SR B g S T TCTRETGOGGAGEGCACGRCCTGAGGUTGCCT
T P P V L D S D G

GCCCT CCAracCf t CCT GICCECCEG CT . .
m%ﬁ CABG OGTGGACAAGAGUAGETGECAGCAGGEGAACGTCTTCTCATGCTCCETGATGCATGAGGUTITGCACARCCACTACRCGL
AGE T A\ SZACCTETTCTCETCCACCETCETCCCCTTGCAGAAGAGTACGAGGCACTACGTACTCCCGAGACGTETTGAETGATETGCG
® CAGGATGTECAGCGAGT CCTG AGAT GAGEAGTFCGTCECACCACTEEC £ A4 L HON H v T
CCCGAGGV S WN S GA QTT(E%SGVHTFPAVLQSSG
LYSLS S V V T Vmﬂzs@ Pmel (2345)
piYey: @_S@F m me u 73 NG - FrRERR JCEYTRACAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGC
TC%" GGAGAL ’T G GARG, TAGACAACARACG
o AATCA &G ACAGT TGACCCEAAATETTGT
GACAAAA CT CACACAT

12 G PR TR R R P PACACHE P e SR ap i

(SS), so that the full framework 4 region shouldbe W G Q G TL VT V S S(SEQID

NO: 80). The accepting Xho 1 site and one additional base downstream of the Xhol site in
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HSSLGTQTYI CNVNHKPSNTKVDKRVE
PKSCDKTHT

W@L00/a6186T GCCCAGCACCTGAACTCCTA GGEE GACCGT CAGTRITCS2DQ 183265
CCCCCC&AAACCCAS t GGACI ACCCTCATGATCTCCCGGACCCCTGAGGTCACA

the NS PR HE PP o s oA S ugaons are

clon%ﬁﬁ%&ﬁ%@ @%ﬁ@i@ﬁ%@%@ﬁ%ﬁmﬁ@ Qowever,
PPCPAPEL FSRTPEVTC

the @EHEGTSEIGAGCT: WM@@T&B@W@&A@EﬁM@M@T CGAG,

SEM@%%%tameg a%%%!: nucieotlae aownstrearn ochﬁeC Xhol site,
. B : T
Whl%%%WQWT VYV D WE(% oR)

subs‘titdﬁoﬁ et tYn W11 Bh Gy kimGEmMaA K clonks. Ahies, Eh&EF@ fYamework 4 region
CGTACCGTGTC-IBTOAGCGTCCTOACCGTCCTC—DACOAC—IBACTC—IXZT
feadMWC% RANGEAETACAAGTGRANAEST

whe%%%wwmw

Xho% sEce}sgLﬂ %erogldé df tie Yakantd T DaMdible %g@)ﬂ%eﬁuéﬁcﬁs fa dftehaBve

embTOERGRANASBAT @

PropRerr FrFadTACh

dwﬁﬁﬁgﬁﬂamﬁ&EMG%WGWG&%W%@W%H
EKTI SKAKGQPREPQVYTLPPSREEMT
KNQVSLTC

(%ﬂmm@Mamwmmmmnmmanmammﬂmmmmm

GCCGGAGAJ I CAACTACAJ GACCACGCCT CCCGT GCT GGACT CCGACGGC
3 I%T&K@wb@@aﬂ@lmweﬁ@mﬁl &Exiepcoit > was cloned as Hind 1T to

B R PR T (P R R e oo

83 alkd NE§ W KOT84: P PV L DS DG
TCCTTCTTCCTCr [ ATAGCAAGCTCACXr GTGGACAAGAGCAGGT GGCAGCAGG
nineit GGAACGT CTTCTCATGCT CCGT GATGCATGAGGECTCTGCACAACCACTACACGC
AAGETTCCACCATGGACATGAGEGTCCTCGCTCAGCTCOTEGEGCTCCTGCTACTCTAGCTCCEAGRTAC
TTCW@TA@WW@Q@F CONCEETEGRCCESIGCTCCACG
cacITEXACAACARTE ACEACKIACTACCT ACT L X ACACSE A TR ATGESCE: SareacoaTe
L:Tf‘fAE&(LT@YL‘A%”}ﬁCbAa;TdG@Cﬁﬁ@&%@@@dﬂ&%CET&&ﬁ&MﬂTEF\. AGTGGETAG
Af‘"r@t; (ﬁ'&é\édﬂf‘\fc%; 3 fgﬁfigﬁf 8 rXRAtad 2333 hcceanageccera
TGARR R AG TG G TGO CCOTTTCGOGGAT
GTAAA i} CAGTTCTAC&GGGCCCGTTTAAA
ataly G AR A T G e cearerea

?%ﬁ%&ﬁ%ﬁ%&%&réﬁ%fiiﬁﬁﬁﬁ&&&?% GHCCTAGALC
EERCPAGTCOACET GACACCCARGR ACGNCRACAAACTS CAGAGT
“TGR‘C@&ZE’*@‘G@”S“W@W@“[M@]AWFH%T?“%%{W?W%%T%CAPTTGT"’TLZ‘:
two serfes (SS),
TA” St tResEar T F ””“’“‘f e GQG
ek TR e Bl
site and one additional base downstream of the XhoI

[31431 hBe Iuﬁﬁdlaldﬁe&tt@é 21BTS rs%bpafm Dayi foadreRionGs 6ORBILAR! polynucleotide
region that the Ganma vari abl e regi ons are cl oned,

sequsngplebexs, SHE IDaNO: Bager) andtinoho eeid sepicned @cfow abrregponding to
of. framework 4. However, the original vector did
SEQ@&QdJSGLt for the silent mJt ati on made when t he Xhol
site (CTCGAG SEQ ID NO 81) was created and contai ned
an "A" nucl eoti de downstream of the Xhol site, which
caused an am no acid change at the end of framework 4
a serine to arginine (Sto R
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substitution present in all the working Gamma HC
cl ones. Thus, the full framework 4 region reads WG Q
W@20m94064805 V S R (SEQ I D NO 82) . Future conspCT/USH08/083265
are being cr eat ed wherein the base downstream of the
mndll Xho I te "C ny(QT eotide. Thus, the creation

PACERECSH fag%% faagaefar ﬁ%ﬁ%ﬁ&”&'ﬁ?iﬁ% R S

R G

Gcc}{éﬁ_ éﬁ QFIT %Hﬁﬂ&eﬁrr‘ 'Lﬁmg F«&'ﬂ%ﬂ%ﬁg&émmam ACC
A IR [ ragut’a on - ands reas Qres T
aTcaft

ﬂgc&?d&&%%%ﬁﬂﬁﬁc &@rﬂc&p@zﬁ%"x&ﬂ@r%ﬁfﬁﬂﬂ CXGXGM élGC GAAAGCC
St(SEQADANOs 8Q).~vThis ¥s«rue ftorw~al K A

CT%WM’I*“@@@”@@A%@GG@mﬁéﬁbG&Ti&b&]CQﬁE@@T*ﬁ@@@%bC‘AUTGLJA
P LE variablie megkhon~ofsthe antic M cbone 2 BB5 wasFr s ¢ s
T“TCt@B@A‘EZ&ISI‘THmd’CE’EACCEI‘(BsI(XNGIfG”&gKBGtTGMT’S‘”E}IQQQdE'dACTACTGTCAA
* by the Folfl o n§ pdl yhucl ecti de Sequentes’ arid SEQ'ID" ¥ ¢ ¢°

cach R Rt R N A cranns crponrpoRaTIICRAR TR AR

TCTGECTCCGAGGTGC
[3151T¢%W$5€%@0%T@%@%@@@ﬂmﬁ%§3@ﬁm&s with

spe GUoR croroca ot arerdrGo aremetnds):

M D RGACAGAGTCASCATCL w LRGARC VK leader (SEQ ID NO: 57)

GICTACACTGTAGGT CCACTGEGT CAGAGGT AGGAGGGACAGACGTAGACATCC
D | Q- FrsPron St e~k SV GDRVTITC FR1 (SEQ ID NO: 58)

R A ACTN CEGCCENGAGT CAGAACAT TTACAAGT AT T TAAAT T CGE AR GANUAAGH
CCAGGGAAAGCCCCTA

Y R N R S T EAGTECT TGTAAATGT TCATAAAT TTAACCATAB ST T T

A A SGICECTTTCGCGGEGEAT CDR2 (SEQ ID NO: 61)

v é%%éﬂg g:;% [CAT GG TEAPNAGTGEGET CCCAT CANGRE oA

Q o TECOERACT AGAGACGACGT AGGCCCAACGT TTCACCCCAGCETRGERGDNAGT
SACLLTCACLTAGACC

&WH%GGCACCATCACCAGTGGCAACGGAAGA?%STE&DANA%?%

R T CTACTGTCAACAGAGT Start of Kappa constant region

CTGTCTAAAGT GAGAGT GGTAGT GGTCAGACGT TGGACTTCTAAAACGT TGAAT
[316GATGACAGTT GRATCAloBs Ithay K appa LC variable region extended across a region of

v A A PO GO oA BT AP R D o

E anhidd 44id EBEldtdcams [rpddnRica8és, ttandh&i&d *ﬁaﬂﬁﬁpdsﬁldfﬁhltﬁ@ﬂegcued
region is as follows, polynucleotlde sequence (above,

antilgEy) may 1qobe g8 origimal paretah aming aeid Batweriadeccdie thevip cell. In most

ap i SRR RRS ik TRl o e kAP e ) s g 4 (01

K R@WWS Mb&Rriéd- Howvdr, loofnlg at the surrddhdify émino acids,

this P%&E&Wm et ifaca Ty artaeentibody

“W%%&%&%&?%A&A@TMTTMMTG@TM@@G

[317AGAGEAE@EAGAMDBE HC variable region was cloned as a Hind 111 to Xho 1 fragment,

and is encoded by the following polynucleotide sequences and SEQ ID NO: 85 (top), and
SEQ ID NO: 86 (bottom):
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| TCRASQONI YKYLNWYQQRPGKA
CCTAAGGCGCCTGATCTCTGCTGCATCCGEGT TCCAAAGT GEEGTCCCATCAAGG
WATOMEBBCAGTGGA P K GL I S AASGL QS G \WwE/851R0%/083265
SGSG
Hindl TCT GGGACAGATTTCAC;I' (C;I' CACCATCACCAGTCTGCAACCT GD\AGATIﬁﬁ .
AA%&??@Q%@Q%?%%%@@%&E?WTEQFT?TEvﬁﬂ*UFQ§W?Q3$£@%@?Fkﬁ@%GCTQ GGTCC
TTOEAPGE GG TACTTTGTGGACACCAAGAAGGAAGAGGACCACCGTCGAGGGTCGACCCAGE
TCTCACAGHIACRAGIEREECT C GAET T T CCRECACTRAGCAGEFT ERATATEARNACCTATCCC
ﬁcmgéaﬁééééé%@%éhé“ﬁbtcicEc@e@-@CE*%&%d%dTﬂ%ﬁéﬁgé§&§b“GCGAkAGqG

reataa B S A Cre e F o Rircandamia g et iaa fleGacaccee
ACTEER G TR S HRICrRR S BEFT AGA AU TOP o Bt (R CTAGGCCGTCAGGE

cacmezbpedsiscMEAMENTECACRrirar cEA TAdedTWAAR K2 Ar RS EACAATCCCT
T TeadercASER AR NLOF T ARAT AQAY AR TR & R S Erdr e ATEAYETTAGGGR

co R et B RRAS RO b
COCRRI G T NS 60y TATACECE @T@éﬁﬁﬂ@g@%%%c%%m CTACT
mmmmm@ﬂ&@&@&@mmmwmmﬂt@&@ﬁﬂmﬂmwmw
CEAART AC TG ERCSEQ GO N2 TRAQEB R B E Er ¢ JaCRREATCACCACCAA
(SEQIDNO63) FGGGTRVDI KFR4 (SEQ | D NO 64)
AcTRTRSI@Ertcof TKappaccoostanh aregiran ckk&lc Tidec @xe mer

Teadsatdan etenerthec Kappacklrraticablca geg @ extended
across a region of diversity and had wobbl e base

[318podine frapslatipn afsheiedd rnGammmadIC ispstfabowy. arbieelRotide sequence

(abov% 1191\}?) A7 E)pﬁ@?{(ﬂg ﬁl%' a%l(fsoe uglcgflf Yow o%gécg%mgat%%%Q ID

no acid I'S posi
N()aﬂmjbody may not be the original parental am no acid
that was produced in the B cell. In nost kappa LCs the

wfdOSi tion is an E. Looking at the clone above (2 |B15)
AGErTOCAC aneRes KCACCERET oK rROTY CCBEQrDriiOr 84 R cwas CCAGCTEGEETC
observed. Howevery |ookivngratrfthe surrounding amine s w v
CRCTOsSCAthTeCnEyT hanecneTuctedcasctheTeesebhhcabTthecacaceceTeTCC
I priyrereand nmay be an artffaet.PThe native antrbody & 1™ Lt s
cteomthenBroetTemeyThavectadcasTEATDACIAS TRASGUITGRATCCGGCAGTCC
I {317] dheT 21 B15s Gapmas HCG vari abl eNregi on was €l oned 'askR @ s
c@dtomndddatocdherdciTagoentraaouarsaeacuded rhy Athe AGTACAATCCC
I f ol ¢ owf nge pol ynticl ot i de¢sequences and SEQ°¢I DNNOT™ 88 v N P
T¢top)aacnec SEQT RN T8BCLORAGROLCHI ndhREACTCAGGTCTCCCTCGACGATG
I AAGCCT TCCACCAT GAAACACCTGTEGTICTTCCTTCYCCTGGYGRAGZTCECAE: . 7 ™
ACEICREIOC CCCTECCCEAATCEGCCETCTATTTCTGTGCCAGAGCETCTTGTAGTGGTEGT
I WTCGAAGGTGGTACTWTGﬁGGN3MKJVKyVKXFVK¥MXQMJJNJJGTC@AG@GTS ¢ ¢

Xhol

| OGN G R RSP T L GRAGEE T ancn

CCCTGrccc

[319] The amino acid sequence of the 21B15 Gamma HC is as follows, with specific

domains identified below (CDR sequences defined according to Kabat methods):

MKHLWFFLLLVAAPSWVILS VH leader (SEQ ID NO: 70)
QVQLQESGPGLVKPSETLSLTCTVSGSSIS FR1 (SEQID NO: 71)
NYYWS CDR1 (SEQID NO: 72)
WIRQSPGKGLEWIG FR2 (SEQ ID NO: 73)
FIYYGGNTKYNPSLKS CDR2 (SEQ ID NO: 74)

RVTISQDTSKSQVSLTMSSVTAAESAVYFCAR FR3 (SEQ ID NO: 75)
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ACAGGGT CCACGT TAACGT CCT CAGCCCGEGT CCTGACCACT TCGGAAGCCTCT
GGGACAGEG
WA OAGEFBEACT GTCTCTGGT TCGT CCATCAGT AAT TACT ACT GGARCIT G 0EM83265
GGCAGICCC
A S ASTEEACGTGACAGAGACCAAGCAGGT AGT CATTAAT GAT GACEFCEARCTTAGD

Yw m%%v S FR4 (SEQ ID NO: 77&1_
" CAGGGAAGGGACT GGAGT GGATTGGGT TTATCTATTACGGT GGAAACACCAA

ACAATX
CIO%%%CTGACCTCACCTAACCCAAATAGATAATGCCACCTTTGTGGTTCA

[320] GTh& @% LC variable region of the anti M2 clone 23K 12 was cloned as Hind III to
GCCGCGT CACCATATCACAAGACACTTCCAAGAGT CAGGTCTCCC
BsiW‘G&@gawmc(see below), and is encoded by the following polynucleotide sequences SEQ

10 XA L R GGG TCTGTGAAGGT TCTCAGTCCAGAGES

GCTCTGTGACCGCTGCGCGAATCGECCGTCTATTTCTGTGCGAGAGCGTCTTGTA
ninan GTGGTGGT T
mmmmmm@mmmmmﬁcmmmb
TTC@A@@A@@AAA XOETACTCCCAGGAGCGAGTCCAGGACCCCGAGGACCGATEAGACCGAGGCTCC

TGC ;2 i ZI TAGGAGACAGAGTC
ACG 7 < _é%TCCT”T GTCTCAG
he tran§fat|on

ACC SFFﬁe;%;GC ‘&F &ﬁqﬂé—“ é—’”“éf @T aBBv%A?m ZFTE?MA”@AE’"%GGA
TGU@%CT%b‘}‘J (el @t Mo Bl FieeqrERCEAEBRP G AL 2 B PO (nigf TeGTCCCT
AAGCOCSELRADI NGB TATCIHAANTCCAGTTTGCAAAGTGCGGTCCCAT CAAGGTTCAGTGS
TTCAAGCA TCEACEAY (AACACCGRGTIEEEECTREETFCTCCA CRIGEARZ TR AAGT CACC
cacEed ST SeGA CAGATTTCACTCTCACCATCAGCGETCTGCAACCTGAAGATTTTGCAACCTAC

GTChEST WM@%W%@WE%% TTGGATG
ACCCTGICC I LSQV QL QESGPGLVKPSETL -

TACTGTCAACAGAGT TACAGTATGCCTGCCTTTGGCCAGGGGACCAAGTUTGGAGATCAAACGTACG

ATcAEASed CEAGTGIET GHACLEECHEEARCACEAAL t Acd AT &G G T caTac
CGGCAGTCC

TCCCTCAAGAGCCGCGT CACCATATCACAAGACACT TCCAAGAGTCAGGTCTCC

[32 I?T%%scf\at{onsofl’fhﬁﬁ(ﬁ I¥a il al Lé Vgigle-r re%iolﬁ issasQonlo§s LpoTthcleotide

W TGTGCA 0BT CORONATARISRTT AT GG AIBAGACRTCRIGT
SquGT%GGTlSSVTAAESAVYF /—\R/—\SCS&-& neto

SEQbHNO: 91).
TACTGTATCCTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCGAG Y
DYWGQGT L 3;9 anm no_aci . -
A*é&?l?é TEE-BFCEhe® %T&%b FeT %T%chm TC% %ﬁTbTG GCTCCORCE

ecific donmins, ntifie

| SRS e gRln L Al L st Rel odl (SO SeauelesSpncoponcagaore
1 %Aécécﬁm}?ﬂ%%%%@%j%@%g% C%%@%@g%gg%ﬁ&%ﬂmcr A

A..&G@E@C'TQA&@I Mﬂ%T\gTY‘C\AhgA@Q&U“%A}Q\@!@GZ}%}FCCCnT"‘AAGG'“TLAGT e

I « A P K s G
CAGTGGATCTGGGACAGATTTCACT CTCACCATCAGCGGTCTGCAACCTGAAGATTTTGCAACCTAL
| s G s G T D F T L T I s G L Q P E D F A T Y
Bsiwl

TACTGTCAACAGAGTTACAGTATGCCTGCCTTTGGCCAGGGGACCAAGCTGGAGATCAAACGTACG

I Y C Q Q S Y S M P A F G Q G T K L E | K R T

[322] The amino acid sequence of the 23K 12 Kappa LC variable region is as follows, with

specific domains identified below (CDR sequences defined according to Kabat methods):

MDMRVIAQLLGLLLLWLRGARTC VK leader (SEQ ID NO: 57)
DIQMTQSPSSLSASVGDRVTITC FR1 (SEQ ID NO: 58)
RTSQSISSYLN CDR1 (SEQ ID NO: 92)
WYQQKPGKAPKLLIY FR2 (SEQ ID NO: 93)
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WI RQSPGKGLEWI GFR2 (SEQIDNO73) FI1 Y Y
GGNTKYNPSLKSCDR (SEQIDNO74) RV TI S
wWORMINBIK S QVSLTMSSVTAAESA V YPET/TSM0$A83265
FR3 (SEQID NO75ASCSGYCI L CDR3 (SEQID NO
AA76) YV(\3/G GFTLVTVSFFM(SEQIDNO77%2C|on§_
%@bﬁ%—[\%%%-}w. The Kappa LC vari abl e region 7 (F57e° Aa T
MR & legne F213 eleomed ag YHEnd 111 to Bzd@ENQID NO: 95)

r (see beI ovv) and is encoded by th _
ﬂ%‘cﬁrﬂg'mmef;c]‘fgeotl de sequences SEQ ID NO 88 (to%?&génégq%g&
EG QD NRL BX (bel ow) . FR4 (SEQ ID NO: 114)
r 1 AAGCTTCCACCAT GGACAT GAGGGT CCTCCCT CAGCT (T G T XL I AG
~— TCTGGCTCCGAGG

TTCGAAGGT GGTACCTGT ACT CCCAGGAGCGAGT CGAGGACCCCGAGGACGATG

Al cC . ) )
BZ&%&%&%@&%@&?@W@TWWMW@P&%%WHB
ot AT Bl sl S s RER RN Rk

SEQTOCONOT OF CRTAG:).
ACCATCACTTGCCGGACAAGT CAGAGCATTAGCAGCTATTTAAATTGGTATCAG
Hindlli CAGAAACCA(II—:A
ARGTEETASTGARCEECETT GRS AV AL TOETCOAGT
TTrgmgmmTGEEECETCAACCCCCAFACrACFC&AAAGGRA\AhCGATAAAATTTmCCA”ﬁGCTCA

cTCANSEEEREMAGT A ST EdAd A SEAT RN d AR ddF et G banTcTCCT

CAC$66%¥§6@E@§CCTCAGAACQF%ﬁCTCJ-eZAACCAGGTCGGAﬁQﬁCCf‘*A@GACTC"*TAGAGGa

G TCCCCEAT T TGAGCACT GAﬂ CCA N_‘GGT AACGT ﬂmQA TR o
T:§%$€ég£E§€%§%E§NCGTCA TA%NAA ACATGHU;TUG ‘CbiChuG ﬁvCA~ubA§:G
CACERAET CATET SRR TTENEI & KTCCCTTCC

CECTEEAGTAACGTTACAGTTATTTATAGTEETGETAGCACATACTACGCAGACTCCETCGAAGEGECA
CCGEGTCACETAGACEE T ET AAAGT A N A ARG TERACRICRE C T CCCET

GATAMMACET HEEAL & o2 A A CTCCAAGAACACAGTGT T TCTTCARATGAACAGCCTGAGAGCCE

cmégx%%@@gg@%@%ﬁa%%ﬁmmm@c

A A T T Y R B B R R A B S SRR E ACACGTCT
TCCYABPFTELATEET PA0TH CRRECT ¥ ahishat T orC 0t C THE SSF P T ATCTCCACA
o LC varl abI e re | on is & follows, polynucleotide
;"GS’Sgﬁéh A%‘aﬁb %ﬁg?ﬁ%ego top) and amino acid
CCCEEhe e TP aF oW CEBrTRaSHentf ng to SEQ ID NO 91).

Hi ndI |1

AAGCTTCCACCATGCGACAT GAGEGT CCTCGCTCAGCTCCTGEEECTCCTGCTAC
[324T CTecaretaaBe Ivhi2 M R Gamnma H}_SJ walL'ah(E tegionlis las WllowR, ®lynucleotide

SR EARCACAERAD NH. 19 CO) PTGTRITD TGOS B (640G egpating o

SEQADAN®: 100
ACCAT CACT TGOCGGACAAGT CAGAGCAT TAGCAGCTATTTAAATTGGTATCAG

CAGAAACCAGGGA | TI TCRTSQSI SSYLNWYQQ
Hi P G
WM@@W@W@W@W@M@WTWW G

CAAGGTTCAGIGG K A PPKL L°1I 'Yy A A'S S %SGV sSR® YV °
“QququCCAGC“GuTGGACﬁCTCC;GuAquT“GuTCCACC GGGGEGETCCCTGAGAATCTCC

Q L v E s G G G L v s L R | s

TGTGCAGCCTCTGGATTCACCGTCAGTAGCAACTACATGAGTTGGGTCCGCCAGGCTCCAGGGAAG
I C A A s G F T v s s N Y M s W v R Q A P G K
GGGUIGGAGTGGGTCTCAGTTATTTATAGTGGTGETAGCACATACTACGCAGACTCCGTGAAGGGC
I G L E W v s v | Y s G G s T Y Y A D s v K G
AGATTCTCCTTCTCCAGAGACAACTCCAAGAACACAGTGTTTCTTCARAATGAACAGCCTGAGAGCC
I R F s F s R D N s K N T v F L Q M N s L R A
GAGGACACGGCTGTGTATTACTGTGCGAGATGTCTGAGCAGGATGUGGGETTACGGTTTAGACGTC
I E D T A v Y Y C A R C L s R M R G Y G L D v
Xhol

TGGGGCCAAGGGACCACGGTCACCGTCTCGAG
W

G Q G T T v T v s
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CAGTGGATCTGGGACAGATTTCACT CTCACCAT CAGCGGT CTGCAACCTGAAGA
TTTTGCAACCTAC
WA ACICHBHACAGAGT TACAGTATGCCTGCCT T TGGCCAGECGACOAAIBIT 18 (B 3265
ATCAAACGTACG I YCQQSYSMPAFGQGTKLEI K
R T [322] The amino acid sequence of the 23Kl 2 Kappa
LC variable region is as follows, wth specific
domai ns identified bel ow (CDR sequences defined
according to Kabat nethods): MDMRV L AQLL
LLWLRGARCVKIleader (SEQID NO57) DI Q
ASVGDRVTI TCFRL (SEQID NO 5
S Q
Q

9O

L L
TQ
S ( ) R
YL NCDRL (SEQ ID NO 92) WY QK
| Y FR2 (SEQIDI\IO93)AASSL S G
CDR2 (SEQ I D NO GTDF LT

hgyaminp gyigsequmoy of thg ﬁ@%%@ﬂ%@e@ gongs s Bllgyws, with
specfw ((1?%%[4(1% N)Q{?@nga egc%éieggﬁé' 50%d1%%%alga?§§ ods):
ME Tieal OFKY FAL CAMBK Y @41 i abl e regi on was cl grhegflergZE=Qdb NO: 101)

e v &ilRde kld cteo ¥Rop & & Ea0@eBts 4 aNdsirST grcoded Frbly(séch@No 102)
folT owm ng pol ynucl eoti de sequences and SEQ I 97

SNYMs$) and SEQ ID NO 98 (botton). Hindi 11CDR1 (SEQ'D NO: 103)

w v ARG FTERACCATEGAGT TGEEECTGT GCTGGEGT TTTCCT TGHAEERAT N d: TAA
AAGGT GTCCAGT

Y e B A SSTFEATAEEFEAACCCCGACACGACCCAAAAGGAACRAB R FARMATEP)

GR AIFECAAGEGAN TVFLQMNSLRAEDTAVYYCAR FR3(SEQID NO: 108)

S
S
L

0nwm
| i
- <

G
=
S

=0 >W0NT
,(ng'U,OUJ

)
[\®)
v x—nm

oL GT%%:%@%!%T%AGTCTW@TT%TCCA@Q%O 5

w G QAC TACACGTEGACCACCT CAGACCCCCT CCGAACCAGGT CCEACECICBABES
ACT CT TAGAGGA

JGGGTCCECCAGG

V ar’oé%fé-r

b-. O

CLUAU
[326CATET ERGAGAGCIAAGKEECABRT AATOETTIGAT Blppd CAAGACAERREETCGiriable
GAGGTCCCTT
regl@@@f@%&@@%@ﬁ@&@%ﬁﬁ@%@%@@ﬂ@%@m

7@%@ uence ahénrnent _ol_f t_%_l(e:A Bga LC Varlable I‘G%IOI}I_S of theC‘gll_lcheA? clones:
P PN 1 N

[328] Amino acid sequence alignment of the Gamma HC variable regions of the

three clones:
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[324] The translation of the 23KI 2 Gamma HC vari abl e

region is as follows, polynucleotide sequence (above,
WGEEQOESHO 99, top), and ami no acid sequence PGEUSNNS/083265
correspondi ng to SEQID NO 100): Hi ndll]

Il&\-\-

i
\\.\\&&

; 48 t C\\\\
tdE \\\\\Q\\\‘\\\\

e region is as oIIows W t

according to Kabat nethods): MEL GL CWVFLVAI

[329%; K18acY 80 0GndH 11833 dee (REI W iNGend Borors ?ef\/ tifdylhaVe BheSame
GGLVQPGGSLRI SCAASGF V S FRL (SEQ

exaCIt §am1a HO2nd dififeryn meSK@IDRLC( SEQly Dnp@mindB)d ypesiRo@44n the

GL EWV S.F 10 Y.SGGS
Frampu G ey RS pidy BEVSTTIES Wcee P eliding'pea TR wobbe
pos1§oer|\fréEné6vcﬁkl4 SBM Rappl i A EDTAV Y Y CARFR3

DNO 106) CLSRMRGYGLDVCDR3 (SEQID
[330I}\|OSe(j1&?i¢e Wr@e@sﬁhs'l’ of Thd/vari Bl Sre s O BHQ ahfibddies rb@&)ed that the
ldentifi catl on of Conserved Ant.i

hea\gxaﬁiﬁ%efé‘?’qn@gﬁl%@aﬁ doypd f‘l‘?@“ ¢ §equgnesls E]eVﬁE@Eiy thst the light

chalﬁwagge ¥h fn % Qg HC vari abl e regi ons
were a gne entl consérved regi ons and

[3311 eSkglase c@ﬁpﬁﬂomﬂlﬁé 0&111ab[1631%§]oné\ﬂf e aﬁﬁbdﬂléﬁ@u@ﬁaﬁtha‘c the
al i gnment of the Kappa LC variabl e regi ons of

th
Vr}’rﬁhé’él oficme 1 Bl S e dmwwr@@gén%l@eﬂﬁ@ﬁ@@callglém@ﬁ@ thef the light
chaln Was %rm flflc om l?erée?rkr)llhge & Ier?cne gﬁf\f lt he

[332] Sequence comparisons of the variable regions of the antibodies revealed that the
heavy chain of clone 23K 12 was derived from germline sequence IgHV3 and that the light

chain was derived from the germline sequence IgKV1.

Example 4: Production and characterization of M2 Antibodies

[333] The antibodies described above were produced in milligram quantities by larger scale

transient transfections in 293 PEAK cells. Crude un-purified antibody supernatants were used
to examine antibody binding to influenza A/Puerto Rico/8/1932 (PRS) virus on ELISA plates,
and were compared to the binding of the control antibody 14C2, which was also produced by

larger scale transient transfection. The anti-M2 recombinant human monoclonal antibodies

bound to influenza while the control antibody did not (Figure 9).
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three clones:[329] Cones 8110 and 2 I B15 cane from
two different donors, yet they have the sane exact
w@0mm64d4% and differ in the Kappa LC by only oPET/E81008/083265
acid at position 4 in the framework 1 region (am no
[3344C B@I@dglhg was siys te‘dted%ﬁ&»f/lﬂbllﬂlﬁe)ll,s uﬁféa(tedi wﬂﬂhn@e PR& vBuy @rigwis 10). The
e position in fra

Conthé @eqlboeéfql&&%&éldé%%la% %H%Izgﬁlotnﬁ% 8%9 .2:\&1% %5%161% afjshowed
specgfﬁebéﬁ@lhg ko852 Bﬁo\faﬂleﬁ‘ egéﬁ_ﬁtontﬂlfkes@ﬁ@é’ ¥f PR&UiNFQEd Eélﬁnﬁo binding

derived trom I ne sequence |gHV4 and
was bheervddgint ungifactad velss. deri ved from the gerniine sequence
g 31 quence co ari.sons .of the variab
[3341 5&’% ﬁ%tj; “]r“r‘(%erﬁﬁ’t“ilé P es Foé%é# efumps fropyhe ﬁ%ﬂ?ﬂﬁtaﬂts FACs
anal $1@hAs ﬁérf&hﬁﬂ %s%g é)ﬁﬂlﬁeé[‘@i%%%{e‘s vesd c&;r{c‘éﬁ@rﬁfﬂnrﬂf' 1N per ml to examine
sequence | that the |ight chain was derived

the inding Dﬁ‘éleglehmdlqrﬁetosequemtbetm@med P3FHAISeeflrerrpecssing the M2
proteclggglgfhlgac%[’ %gl&gcteagnﬁi\érgg{/\b/g bllﬁlgashr 4 ngﬁaénc&%e( arggel\ggans?ected cells
and S&Islttéﬁgleﬁﬂﬁﬁh@%cféd Wigh SRAHBNGRa ls@hwe BAN2! Raticthhi®/1203/2004
(VNﬂé&Vf chain was derived fromthe gern1|ne sequence

or Aekiang|Reong/ 48 308 d it 4onMa a0 teinar At Besit e Gopiobihe
antl‘t%% ﬁq@%@ﬁ%‘d [[ﬁl%%:ll Iiha%d%géongg a ?b&gﬁg&flef)goqln%g%v ed
wer e produced i n mnre]lgram quantitres by larger s
detetrmiand baokigrdundnSpeetfid swaising fo2QBs REddfea@ed vith tie qu)rotem was
un-purified ntlbo@%}supern tants were Eﬁed t%i xam ne

obsexyRd fRH ek thses &P Fytheampirepl ey Porssthoups! Enthg th strains

t
A/VE)eIE)rnF%?/rll %03{/)%{%{4%2@%@% Féoggt /199@' M%I%te&ﬁ REY 6 %911 h ér&% the
posipvochntet 1492 Waiadrousd alel to HSR}@I Mﬁmrcbtelanbdtexdtrmmh wﬂ{er to the

ant i gmpinant. hunman, nonoc| on ant bod
AV o R Bt S O LE Page kPREHES OO protein
Seeﬁﬁbgyfp 9).[334] Binding was also tested on MDCK cells
infected with the PR8 virus (Figure 10 The contro
[336dmﬁnbbd@de&2f®15aﬁéﬂ<ﬂ P-Leantilﬂ?ﬂ la(bbtamtiuto NRBUChonels293gHRE, cells stably
exprﬁ Bt%léth%% %rlpg%%’e n%t t{% Hzgc T tr ?eclteféilfc%gﬁgs%? E%%IC? g)d&n addition,

bind& df¥hesdantibdtiésngaswivs c@hpaeweszl tHeprenehod 63 ed/eleld-ger M2
[335] The antibodies were purifjied over protein A

pepttdﬁb whersas the binding affpe eendtod shisneric aryisg Yarogiandhugay 18G1 kappa

14CP ?ﬁt&‘t%d%?ﬂu Hl%r%? %?%&éﬂgg n?ﬂnﬁ?]{%é lkllx% g/ﬁ r}?etptl e 31%9 &ﬁﬂlgle%w BHivited by

the MDtpcpiadt @sc Figuterign Q’iheﬂ:tdaya ¢anding tﬁz&(ﬂﬁ@d aR W drisAacel | s
expressing the M2 ins on the cell surface.

confRTRRoRG' RASPFERS i S £XIgSSsH A ite oAl §T g surface, as opposed to
ﬂwlhk@pﬁbggkﬁﬂk§e|ls and cells transiently transfected
wth th fluenza subtype H3N2, A/ Vietnanl 1203/2004
(VN1203), or A/ Hong Kong/483/1997 HK483 M2 proteins.
. the ant | sed.

Inding of hu man, anti g nal i hel ped

[337‘]i e‘[ﬁs’ [ﬂa@ﬁ@at&ﬁﬁ'ﬂ%&lﬁiw V1r§sP@¥/PRV873@t(@slpﬁll&ngo@échﬁ@lbkl%s) was plated
transfected with the M2 protein was observed for al

in 3§hwek Maxdpas plW(Meﬁ)rm r1e2 gl in RBeewith dhedwsbuand WEES incubated
at 4 @ovemlgﬁ ‘?ﬁe Bla ets rWaelre then washed three times with PBS, and blocked with 1%

Nonfat dry milk in PBS, 50 pl/well, and then were incubated at room temp for 1 hr. After a
second wash with PBS, MAbs were added at the indicated concentrations in triplicate, and
the plates were incubated at room temp for 1 hour. After another wash with PBS, to each well

was added 25 pl of a 1/5000 dilution of horseradish peroxidase (HRP) conjugated goat anti-
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Al Vi etnani 1203/ 2004 and A/ Hong Kong/ 483/ 1997 M2
proteins very well, whereas the positive control 14C2
wokioghedsetind wel | to HIN2 M2 protein, bound nuRCT/MERKRE083265
to the A/Vietnami 1203/ 2004 M2 protein and did not
humbh Ig:G FhePiicEipimgPBSYNY/ MIBR/ difdQle At madr&left. at HewEm It‘érgufoe 1 hr. After
g 36] . Anti bodi es 21B15, T23K12 and 8110 hound t
the férwél’ §r"faai8eth6ﬁ%$3’=bﬁl‘£‘?€e detter™ Wlé%rng%wé@sﬁl’ﬁgw)w&awded at 25

ul/w@fl OfrfelitHe &Hﬁoﬂjﬁgcéegeef fith Bar%ra"{l &Inﬁg The laLS%PI Q&Sag gped with 25

gure 1 dition, binding o se antfbo
ul/wmhslNﬁiSon apEhgd abgorbamee pt €5emo €Ad50)5vasgead orRd SpeatroMax Plus

L T RN A T
are ﬂg%ﬁ@pﬁgﬁr@% nstophe Iinear M2 peptide was conpletely

inhibited by the M2 peptide (see Figure 1). These data
confl rmthat these anti bodies bind to conf ornmat i onal

VanéntsVl raI BI ndi ng of human anti -i an uenza rmnocl onal
~anti bodi es 3 ! UV-inactivated influenza A virus

[338) AMSRY fgragzs) § hasBivih a bghonadiles) Pheastype &t wiyo) were selected
fora%§,§,ﬁ*g&€%4 ﬂYEﬁgJ %Fyi%rgé tes.(Nunc) at 1.2 my/nm in PBS,

was 1 ncubated at 4 C overnight.
[339ThaptPINASconstiwctd Wer tm&betﬂiy trhrrsé@tetd m&SEI\M%hceBBSnd amudyzed as
bl ocked with 1% Nonfat dry in PBS, 50 m/we
follogyse) To raYfiethe tantien4ta8 est@nﬁsaarﬁﬁt%e Hen 10 Pmtlsﬂfw.ltuae plates

WGY@@&E@&QW%%% W é@ll B%§001 BYFER hﬁ%ﬁé& %lana et IR Were

concentrations in triplicate, and t ates were
washaddoP&Sewbnéatining bt FRS. 296NN HEACS Wfffee), anhoishependwisin 0.6 ml

PACH i ot iR i AP nERE B GRS Haasctiis s dnned with the
indiGRRL MAMS Iahyugnnlllﬂ@frﬁl RS Wugtkr, meﬁ%llil)@/@oM 0° léeusam shiifle. Cells

plates were left at roomtenp fo hr. After
werd wagied HBS: Walshvvlthtfé\@wf&rbmd @Fb S&nﬂﬁ ev\@(StrmJSpended in 0.1 ml

UItr - TVB- E [ add 25 il /[ wel.l
o2 TS AR50 RN BBl i i
waslagiSenyl s cyrbapRe dalbédfordle dbin/ aveA CSCMtEASGEce (Bdtebn-D@itbnson).

absorbance at 450 nm (A450) was _read on a SpectroMax
The pptgds gipagsscdt esagroentiepf shcampry fhggrpseepceraf thiI2-D20 transient

oo SRSB4, P 00y ) 3L LR o v

rnutalﬂnmﬁ afarhge tealidutefipm Wp@mkm@lerlﬂnﬁhﬂs ath eadanl error. Results are

Ful | -Len h Variants [338] M2 variants (including
Sho"t“h’é’s%g%et Gh pat hol ogy phenotype in vivo) were

sel ect ed for anal ysis. See Figure 3A for sequences.

[339] M2 cDNA constructs were transiently transfected
ExamnleHElAZ&ﬁnez&tdnsimri‘dua alcymeg ExglubtoMDBendidip anal yze

h t tra tants b FACS n,1Q.c .
[340:] ?8 G%Eﬁ‘r @t’&Pgi’ &Ln e Ibedw Ly St“ﬁ tﬁu@g (i mgb"il‘i%al amino
acid Po§isieRd &'ih@0atBe b eite-dirbMted MAGRosisand harvested. Cells

wer e
[341] M2 cDNA constructs were transiently transfected in HEK293 cells and analyzed as

described above in Example 6. Results are shown in Figure 4A and 4B. Figure 8 shows that
the epitope is in a highly conserved region of the amino terminus of the M2 polypeptide. As
shown in Figures 4A, 4B and Figure 8, the epitope includes the serine at position 2, the

threonine at position 5 and the glutamic acid at position 6 of the M2 polypeptide.
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washed in PBS containing 1% FBS, 0.2% NaN3 ( FACS
buffer), and resuspended in 0.6 m FACS buffer
waoapphensent ed with 100 ng/ M rabbit 1gG Each PCT/US2008/083265
transfectant was mxed with the indicated MAbs at 1
Exaﬂﬂgl’erﬂ Ejp[to@aBlolakmEACS buffer, with 5 x 105 to 106 ceI l's
Ils were vvashed three times wth

[34% ufTPéileteﬂ@H@ Vé‘%féhﬁé%‘i%%“\%@ el dleraedto the game ﬁfe 2 protein
|

reprifify Althzh oMo BRI DNeghdich iR (T Gl RECHO

(Chiogdedimenstyr ey peetlfloe@44 iCclls FaESGaatbwdl el dissociation Buffer

Bect.o ckenso The data i pressed o
(S BREB AR SO 6 S oY DO CLCR BB il R L520.2% Naks
(FAES B08LH néndtréﬁﬁﬁ&{%l%ﬁ %’01 07 eRY/anl quFAESVHu@ﬂ%F sUppeHh dRged3 Rh 100
representative of erinents. Data for al anine

ng/mphrellrit Ig(‘aerae avlésr‘agr@ m@ oot by ditherVB\bsep readNe9 control) at 10 ug/ml

for IIgaS fe é% 54 amﬁj@ éthiiré{egpgfﬁ%s gllrtggtglﬁ%?enﬁ%% o AF(%]47 8110 or

-23K-Mzt (mrwsmal ﬂh@ ARvaifuar @ b7 Biotdh Dgbdlid¢ Wit (TivieY@dnY &tas then used
t he anti body bi ndi nF] sites, al ani ne was substituted at

to stpindhe/thaepareiacked eell snpdes at il gredmbior il Adgdlapetisapyple. Flow

crofh FhiRE! e FSRIRS A P QBB oo
fronadh @émmdemrldeamrwﬁedamw errom REstARakesiownRe Fudurs 5ar e
shown i n Figure 4A and 4B. Figure 8 shows that the

epitope is in a highly conserved region of the am no
Examglera jading of hiﬁnmpa?mﬂ%rllﬂum.mmoc]@_&;g@h@dws\topw (¥ aidants and

gure 8, t he epi tope includes the serine
Tmn;&ﬁesg‘???%}#% the threonine at position 5 and the

[343¢| Thaotoss aattiviat ofindbs 8id0 abd 8K he dtBer M2 peptide variants was
ol tide. Exanple 8 : Epitope Blocking [342] To. .
assehigd &Y LTeAPSUNE FoqIBC IS9P JilghTes 393 6Bndddigopslly. a
simiBATR 1SA bSsay W sRES & d%terrﬁlﬂ{eecﬁﬁ&ih Q&ldlﬂéf th WP G An St ﬁﬂeBtldes
Al HK/ 483 397 sequence was stab ressed int
[344( Citvi h@@ee&dﬁwp‘e«le @mop)ed@ealungheo DB4dbotet B well plate (Nunc) in

Buf f t :
25 o o ST b Ple RS e o Sl e AR g1 geked
withAB&Mifly BRS Mn@%{;ﬁat%t)ﬁﬁéﬁl eraﬁée r REMSPRRHRANRE u%&% MAD titers
cells/m in FACS buffer suppl enented with I00 ny/

werg glslol and geubarpdios ene oyt coqm éf‘—rmmrebpﬂeted HERP ﬁmmuga@rd goat

antl-%hrglﬁn \1/\“% C g ntlggl%% %&cb@@]‘e‘rce) e eag?i:(%/ %068,41]1 \G/’geg ta?tar washlng three

timcAFBtifes 8 ck® imetibatéBfdr ode hb@he k&sin \t\drﬁﬁbrztt’aﬁc ol exaatdi@Fee(ties. 1-
647 Protein Labeling kit (lnvitro was then used to

Stepd¥ Ailtra-THEB-HRABA (Bicece) wapaddad &P svg nglshgeagtippyprgpeeded in the
f I
darkpa? gocoélg gaélg[? T|h§ ap @@Vgﬁboﬁe(% ﬁ tﬁgg%@m N gg(}r{ ggﬁt absorbance at
450 ameAge) Weﬁ&adl bﬁ afSpocr@VisepPhis plate expar Ramhk aradhblvn in Figures 6A
andard error. Results are shown in Figure 5. Exanple
and §B. " i nding of human anti-influenza nonocl onal
anti bodies to M2 Variants and Truncated M2 Pepti des
[343] The cross react|V|ty of mAbs 8il O and 23Kl 2 to
tiga f f Human Anti-Influenza Monoclonal

Antibodies to Protect From Lethal Viral Challenge

[345] The ability of antibodies, 23K 12 and 8110, to protect mice from lethal viral challenge

with a high path avian influenza strain was tested.

95



assessed by ELI SA. Peptide sequences are shown in

Fi gures 6A and 6B. Additionally, a simlar ELISA assay
woRr®Nesos t o deternine binding activity to M PCUOSADEB3265

peptides. [344] In brief, each peptide was coated at 2
[34610 FoinaleB AL BIcahich otckOnn3Hhizee idto Plgadigps (ONUAC Dnie day privt (Day -1

wel | of PBS buffer overnight at 4C. Plates were washed

(mmtuﬁ PBY) fndriveo dayy PeptdBiestonilPay 1akpins tropr80rugof gREbsdy yas given
vin 0, PAFL BSOSy 0 Oy MRS R PRS00} B o 0
of At"énmanﬂi 203404 1@ﬂhutzed71ﬂulRF?n conjungatfeld (doats g@avdni intrenmasally. Survival

rate WP PO vEn o Dt g R g 2o PRk 88  BENES e g Figure 7.
for one hour at roomtenperature and washed three

times. 1- Step(tm) Utra- TMB-ELISA (Pierce) was added
at 25 m/well, and OHHER INBODIMENdSded i n the dark

347} STt i ooRRa e BveREG e Rt s hassiy Tor

purp@esdf %%%ﬁ&{vaf)érlgﬁs%ﬁocﬂlhaﬁtﬁ)n% e mBRRSWHticut BEBaHPOMEI the spirit

in Figures B. Exanple 10: In Vivo Eval uation
and ggfope hgthAbnvqntlyn oﬁcmdmﬁlyAﬂtel inyentiopennet livbrdeixeendlas by the
a e@g%?gdl es to Protect From Lethal Viral Challenge

PP e abili ty of antibodies, 23KI 2 and 8110, to

[348pr WViE Rt theiBenfiéromaslebhaéscrbédin c@hﬁlhb@digﬁltmﬂtﬁefde@alﬁd @iBscription
path avian influenza strain was tested.[346] Femal e

ther@/ﬁusﬁ EOTREQIBE dRsCEPhidneadad tp wflustgteqing @sts ligggt theyscopp ef the

1nve?n é(%ﬁl%{] 15%%6(& l?)lt&% d;;"étsovﬁo?};k:egp%ggﬂ&gctl%@ Ak Iegrﬁg@etcts advantages,

and gio\zlfﬁmam)m; 2O Within thateapepéitict folealngiadimst i on. On Day 0
r pro te LDI0_ (I ethal dose 9Q)
[349§v \ef/#lephfaﬂt/a zﬁ@@mﬁ nﬁﬁf%@ﬁﬁ%s@g Fm%eremﬁsfabky%eaﬁ@ kppwigslge that is
avalﬁ‘ole%ﬁh&;b \igth dki fnath@QﬁalAID/Um%dlrS’th%§batEﬁ§ &n 189@@6N1ﬁfi5ubhshed
fromDay 1 through Day 28 post-infection. Results are
Uniteéh Statesi ratefi gpnleaﬁonsmb&l?e@mnmﬁmtp@w fefedendrouigth published
specjfic enb ments.of the invent have been
fore 38 EfenlscrTRaral FPTY55<B e HECRuTrN heidey PEmORTY by fedtignee
GenbRMt dnld 0t B PRHITRYorREndTBAS] ¥ bRt ot MhiBdriciied hérem dréBereby
spirit and scope of the invention. Accordingly, the
incorpoyated by refersnerorll thrtmlbllé)@éépﬁereagemlowm@naq@ pendscgipts and
| descri bed
SCleI%nﬁeb lgrg}faﬂl[ﬁ%? ?‘%)dnﬁ/éyvlzaé ?‘Ee%e%’e%%{po%?eéi crre ?%%lﬁgn t her eof

[3500 hwﬁlwtﬁgﬁnmndﬁ 864 b@hlp@ﬂlclusarllyrshewd afd tiéschbédlszith aéerences to
and not |limt the scope of the invention,

prefefegd grakpdiypenth @%@éﬁéwai be pedeayiprehbrethoss Séﬁﬂilﬁ‘éi m@%@? that various
cha G300 Fp A SOTARS, o 00y AL Gl B R0E A el Beor e

1nveﬁnmremdoﬁ1passledb9|tlmappendeelf@erimed to herein establishes
the know edge that is available to those with skill in
the art. Al United States patents and published or
unpubl i shed United States patent applications cited
herein are incorporated by reference. Al published
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foreign patents and patent applications cited herein
are hereby incorporated by reference. Genbank and NCB
w@aaesddNs i ndi cat ed by accessi on nunber ci tBCI/082088/083265
are hereby incorporated by reference. Al other
publ i shed references, doc manuscri pts and
scientific literature citgggﬂéﬁgin are hereby
VW“?#H%FH@@hted by reference. [350] Wiile this invention
has been particularly shown and described with
references to preferred enbodi nents thereof, it wll
1. be Anngentst dildty Iymdnaseocdddal hietboidi, wheeiarshidtrhadoclkaial atihody has
chaggef rmand.details may be nmade therein
i H500tOWBISENIRGTFYSm t he scope of the invention
encon‘pagjs %%(QXO Eulﬂgllj %ﬁb@%ﬁﬁ%xﬁh@éll‘ﬁ?&r %ﬁla{\tﬁ)f\m@ﬁla{rﬁi 2 ectodomain
C ai ned I SO ed human nonocl onal
an(N@cﬁyﬂwmmedeDﬁmsmmdan@nmmbcnaI anti body has the

fol |l ow characteristjcs binds to an epitope in

t he exth&%? Bﬁbéﬁn%g%@ﬁ@ﬂhﬁ?4ix 2 ectodonain
(Me) p@}mwttd)ﬁﬁlueﬁzaa&virué.l uenza virus; b) binds to
influenza A infected cells; and c) binds to influenza

A virus. 2. The ant i body of cIain11 mherein said

2. anLIJJE? gﬁjt)fb alrfqtledlh]crrcﬁ)n & a/\t}%ﬁ)%d}l 18 1so atga fro. %n?% ?12 Bom a

& ant of °C
hmn@@ﬂmuhlnear. 4. The antlbody of cIa|n11, mhereln sai d
epi tope conprises the am no-term nal region of the Me
polypeptide 5 The anti body of claim1, wherein said

3. CPILeRR: 628’?‘@{” 984 aftofe Andididkon 2 5. and

n am no acid position
nunbers are |n accordance with SEQID NG 1. 6. The

bod | aim 4, wherein the amnqg acjd at a)
4. ifﬂl? 20 021Y.0§ @H&ér wﬁeremo%m%agm? SRS b %rﬁme&ﬁlir%al region of

ﬂmngg g%?ﬂgﬁﬂtlon 6 is a glutamc acid. 7. The antibody
8 1, wherein said epitope wholly of partially

|ncludes t he anino acid sequence SLLTEV (SEQ I D NO

h f laimil1l, wh i. id ti ..
5. 1 orgd toe BT 6lBR Y i i dittont BB AL s fgsition 2.
arﬁi%"@f @R MRAR I ARepBdd QvheddBARin ackBpdsttiokhunt¥trd selimh&Erdance

U||£@ uman nonocl onal anti - M2e anti body or fragnent
withtH&p H3NOwher ei n sai d antibody conprises a variable
heavy chain (VH) region conprising COR and CDR2,

6. The antibody of claim 4, wherein the amino acid at
a) position 2 is a serine;
b) position 5 is a threonine; and

¢) position 6 is a glutamic acid.

7. The antibody of claim 1, wherein said epitope wholly of partially includes the amino

acid sequence SLLTEV (SEQ ID NO: 42)
8. The antibody of claim 1, wherein said antibody is 8110, 21B15 or 23K12.

9. An antibody that binds the same epitope as 8110, 21B15 or 23K12.
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wherein said region is encoded by a human | GHV4 or
| GHV3 VH gernl i ne sequence, or a nucleic acid sequence
W@ b@v/ 064805100l ogous to the said VH germ i ne geP@r/Uus2008/083265
sequence. 11. The anti body of claim 10, wherein said
10. nualneisslatad ifiellysleguanaenddi@ial bisti-MIvainapedisort feagniet thereof, wherein
germ jne sequence. is at |east 90% honol ogqus to said
said @%fr“?ﬁqyrﬁ@n@é‘d%?earﬁaé“ab@eaw ghai WI@&@%IOBFO@PQFH% $®R1 and CDR2,
Whe ﬁ&gd'eﬁ’ ‘Bg% hqu{a'hh@‘H\ﬁ@ §V§ ‘f"rflh@tf gquence, or a
a|n i on encoded
nuclgle ranidl mqueglem ¢has sdwearmdegousto thersaid| \éfogerdélnacgmb suqqmenc e
that is honol ogous to the saidVL germ i ne gene
sequence. 13. The anti body of claim 12, wherein said
11. Nughe 'aﬁtll%a'y%f%ﬁl%qm@h&@ﬁ‘ltsaicﬁmﬁ%ﬂ@h&@ Qtfich@ thiGs h@ﬂmogous to
VL germ i né sequence is at |east 90% honol ogous to
the gerindinke Gefyientd isgeé taabti $9&0 bemolegews. to bdid garmiinmicguente.
anti-matrix 2 ectodomain (M2e) anti body, wherein said
anti body has a heavy chain with three CDRs conpri sing

12. anTaghAeboRl§iod chaduentierdhl Rt zﬁﬁbﬁﬂ@mﬁhﬁﬁc&ﬁma Varlable light
consi sting of the am no aC|d sequences of

chain (v Noyegiom) encagodNaganTwya P Ep rmbnpd@enqsq:ﬂuence or a nucleotlde

amde?%%%b%‘*@@%&@%%qﬁﬁzﬁ%“ AP 2

(SEQ ID NO 107) and a light chain with three CDRs

tha i nclude an. am_no, acjd sequence sel ected fron1the
i}ﬁ apihpddy ofickgmde. vheewmribnussigade geisiessthefris homologous to
the Iﬁ%ﬁﬂ\“«gg@l ideeludride NQ 18R) 90%%@@0%&%% %&Q}H@@VL germline
QXSYSPPLT (SEQ I'D NGO 63 RTSQSI SSYLN (SEQ 1D NO
sequede, AASSLQSGVPSRF ( SEQ ID NO 94), and QQSYSMPA (SEQ
IDNO 96). 15. An isolated anti-matrix 2 ectodonmain
(M2e) antibody, wherein said antibody has a heavy
14. Chaifsyhied ahfinger CORSAMBIRI (MNRY aboAY] WRerefk Sgld antibody has a
sequence sel ected fromthe group consisting of the
heavayrahain with threcelDBA cemposingivyv®inoSEQ $cqui@e sgizyted frorn the group

LYY KYNPSLE EQ 1D D (SEQ I D
Consl%ng?g e ?é%@ %%%5%? SRR oK ?SEQ
FIYY@GWKY&@BLK@X@EQLERNRGV@DM(@E@YCELB@SEQQDNO 76), SNYMS

n sal

(SEQ NG b eGS0 Ve Th o Sm@w@ b9 IR CESRMBEY GLDY
(SE(ﬂﬁ‘f):lﬁngOﬂ Ad & llghtgﬁltdglc\bﬁfl ﬁ1r¥\4 &BRts B ga[%sao r%tﬁ?m a01d Sequence

uence selec ne
scle@ed fbsitthe grocnb coh@stag dfmheannﬁioaemlwe cdf WYKYLUN (SEQ

02{GED)! BN, G SRR R e S 198 S Tssiss L

(SE?@WF’&RESL R VIARYQSIHD w%%é@@é’ysm {RQ ID NO:

Wherei n said anti body binds Me:
96)iso|ated anti-matrix 2 ectodomain (Me) antlbody,
wherei n said anti body has a

15.  An isolated anti-matrix 2 ectodomain (M2¢) antibody, wherein said antibody has a
heavy chain with three CDRs comprising an amino acid sequence selected from the group
consisting of the amino acid sequences of NYYWS (SEQ ID NO: 72),
FIYYGGNTKYNPSLKS (SEQ ID NO: 74), ASCSGGYCILD (SEQ ID NO: 76), SNYMS
(SEQ ID NO: 103), VIYSGGSTYYADSVK (SEQ ID NO: 105), and CLSRMRGYGLDV
(SEQ ID NO: 107), wherein said antibody binds M2e.
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heavy chain with three CDRs conprising an am no acid
sequence sel ected fromthe group consisting of the
wW@rionoo4ses d sequences of NYYWS (SEQ | D NO 72)PCT/US2008/083265
FI YYGGNTKYNPSLKS (SEQ I D NGO 74), and ASCSGGYCI LD ( SEQ
16. | DANGsoldt6d antimthtiax D icglotiomhiai (IM2sf) tuftitody eeh&BiRsatdnatibody has a
.. Include an am.no acid sequence selected fromthe group
light.chawy with Hyeos DRA dhad rehylew anine geid se@isnes soreeaNrorfagroup

con b s YR RN KL ERG R o8
(SEQ 1B3YQoolpQQSYHPE). TASEQDIGUNO: whk RAISQHES W LANSER0MY NO: 92),

A SITRGRESEF ROVE Teeth e Atk apaiby By S herein said
antibRINARINIg: t he am no acid sequence of Fl YYGGNTKYNPSLKS

(SEQ ID NO 74); a VH CDR3 region conprising the am no
aci d sequence of ASCSGGYCILD (SEQ ID NO 76); a VL

17. %ﬁ@%ﬁ rélmg_%% %ien y 5@8??@16%1%%3%%,8 \?61 L{‘Iglglﬁéelidogntibody has a

heav§ QKR it thréEDRECHRASihE a6 eaUR Heed QqudidGkiticld Bl thP group
NO 61); a VL CDR3 region conpri siﬁr%the am no acid
consésigig @h e agming geld SeResemLof NSEY S OEWID 8%):.7219. An

. | . \ : : .

FIY%@% sai gkanq ?@oﬁ%/%rﬁ)gghgqﬁggvgyt C al?gl@mﬂg%ﬁ)ﬁﬁfbe}éo' 76), and a

light@hRE wlrhirésCDE s aliut andlude adcindns edjd sapenssescbateidirdrh dia group
the group consisting of the amino acid sequences of

consg(prt thspaippaRescaysyes ARy SEESTVRUBEREGSEONGD SR AASGLQS
%}g 107) and a light
(SE%E@?I}I}O% h%dhr ge ngspyt(ﬁgtéqldnlgpsg%e)' an am no acid
sequence selected fromthe group consisting of the

am.na aci d sequences of RISOS].SSY SEQ 1D NQ, 9
18, AAQS AR GG FEOHRP B M2 R e SR Gy
comPRBes A0 ;; DR 1ARgiba bRAbAGnA M d aniiBb hbid seqRatOSONTIYWE VEE) ID NO:
ant i bodlil, wherein said antibody conprises a VH CDRI
72); raayn 6P RDragransiomprishng thermmmozsidsegeense o€ EIGY GERWVIY NPSLKS

| O L1 ~a VH CDR2.region conprising th
SEQIPROTAT Vel Balf GRS InfRTR Selihds¥o
ASCEGGY CALIYKSIKDRD NO9T®Na &R IR 5 idpdort dv@npi¥idphaémého acid sequence
sequence of CLSRVMRGYG.DV I(ySE&el D NO 107); .a VL CDR |
OerAchJNBW YR HPERQAR NRe5 kYo GRR4E TREBQPL RITRR 112 the amino acid

o SRS SRNRSSE N 92y e 6 o g i
sequicfe(dfland S BIPPL R(EQ@ INVIN@IHI3. r egi on conpri sing the
am no acid sequence of QQSYSMPA (SEQ ID NO 96). 2 1.
An isolated anti-matrix 2 ectodonain (Me) antibody or
fragnent thereof, wherein said antibody conprises: (a)
a VH CDR region conprising the am no acid sequence of
19. SEQ\ BoMN@d dnBi-matrik@3Xctodomain (M2e) antibody, wherein said antibody has a

heavy chain with three CDRs comprising an amino acid sequence selected from the group
consisting of the amino acid sequences of SNYMS (SEQ ID NO: 103),
VIYSGGSTYYADSVK (SEQ ID NO: 105), and CLSRMRGYGLDV (SEQ ID NO: 107)
and a light chain with three CDRs that include an amino acid sequence selected from the
group consisting of the amino acid sequences of RTSQSISSYLN (SEQ ID NO: 92),
AASSLQSGVPSRF (SEQ ID NO: 94), and QQSYSMPA (SEQ ID NO: 96).
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(b) a VH CDR2 region conprising the am no acid
sequence of SEQ ID NO 74 or 105; and (c) a VH CDR3
WO e@poesedNpri sing the am no aci d sequence of BEQUSIN08/083265
NO 76 or 107, wherein said antibody binds Me. 22.
20. Thewnakdlateddyti-ofatith Aicotodorhainiveded hﬂitlt&a&ﬂwﬁft’rblintsadlyantlbody
further conprises: (a)..a VL CDR region conpti Si
comprteig \ael BPRd dgeien @emalfmggéﬁq @1&@0@96%119?0 IBYNASQWQ ID NO:
103)CQ'32 éﬁﬁb‘? 1819 g&%bﬁél ?q%faﬁumag[)eg@eﬂcéww ey PE®svK
regi on conpri sing
(SE(D ﬁB N{ﬁn HE),aach GRjuegon ohpBEQgItE: NQinoGBidoeq@&ice 88. An

cLssiTRRoflY RBoTIR; TR ScbnaPRhgon gymirtiEaly s peid

sequ%ﬁ@é&ﬁfl@ﬁS@Sl@S'Y'LN (B]E(%h? N NG £¢] EDFREAERAERoMpriSER A imino
NO 44 and a lig ai n _sequence conprlsing am no

a01da@q@nseeqﬁJ@AS@LQSQVHSWS%HbN(b)94a and awr. CRRBnegion comprising

the R0 GO SR G ¢ GOSN BN 30 T o ng amin
aC|d sequence SEQ ID NO 52. 24. A conposition

conpr|S|n8 the anti body of claim1.25. The conposition
21. ofA@H&NWﬁ 4nﬁﬁ%¥$h%ﬁc@éW®mmiﬁﬁ@)@Wﬁ&ﬁvpfﬁaﬁﬁmﬁthQOf&memﬂl
ﬁli hibitor or a viral attachnent i nhibitor.
Smdégﬁ e C npdgltlon of claim25, wherein said
an{d)-awWy @DRJr i¢gionompriging ag amidaseidisofudace of SEQ IHANO: 72 or
inhibitor, a sialic acid inhibitor or an M2 ion
chafel |nhibitor 27. The net hod of claim 26, wherein
CORFAIRAGkomp AT i Okmin 20 £9EQ ID NO: 74
rlpgﬁ?g%|ne 1%%% %hep Qng 3 “?Fa|n1§ Caﬁesggn §29d7 o
newﬁanmdldase i nhi bitor zanan1V|r or oseltan1V|r

The co osition of Ia|n124
ORI O hBYE seearararenz b yen2eauiorboestab Nans o
anqobody of claiml1l , wherein said antibody is operab
y-Ilnked to a therapeutic agent or a detectable
wheteabedid agibodpnbimsisMee.f or stimul ating an i nmune response
in a subject, conprising adm nistering to the patient
the conposition of claim24. 32. A nethod for the
22. tr gat aBtiBod9lof Rra@Ment whereif saanitibbliy Qéhar voripisses:
infection 1n a subject, conprising adn1n|ster|n% to
t hé)suh; PR 1tpgior spppEsipg ie aming peidypquence of SEQID NO: 59 or 92;

(b) a Vi, CDR2 region comprising the amino acid sequence of SEQ ID NO: 61 or 94;

and

(c) a VL, CDR3 region comprising the amino acid sequence of SEQ ID NO: 63 or 96.
23. An isolated fully human monoclonal anti-matrix 2 ectodomain (M2¢) antibody
comprising:

a) a heavy chain sequence comprising the amino acid sequence of SEQ ID NO: 44
and a light chain sequence comprising amino acid sequence SEQ ID NO: 46 or
b) a heavy chain sequence comprising the amino acid sequence of SEQ ID NO: 50

and a light chain sequence comprising amino acid sequence SEQ ID NO: 52.

24. A composition comprising the antibody of claim 1.
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33. The nethod of claim 32, wherein the nethod further
conprises adm nistering an anti viral drug, a vira

wepaoppedsodhi bit or or a viral attachnent inhibitPCT/US208/083265

25.

26.

27.

28. ¢

29.

30.

The met hod of claim 33, wherein said anti-viral drug
I S The Dempesitidn efxs€im Irh ifiitHed comPrisife bm inkitiof drug, sivadal entry
acid_inhibitor or an i.on channel. 35. The nethod of
cIéﬂWWﬁﬁOrﬁﬂ@PbﬁﬁcgﬁﬁﬁlR@bﬁ@h channel inhibitor is
amant adi ne or rimantadi ne.36. The net hod of cl ai m 34,
wherei n said neuram ni dase i nhibitor zanamvir, or
os éﬂhb aompoditighaSphat 25, waigreil bead entyosli drugms amﬁeumairainidase
urt he £isin a Sec.o anti-influenz
anft}%laav SN R o520 Mp&det fitdighibicor
antibody is adm nistered prior to or after exposure to
i nfluenza virus. 39. The nethod of claim 32, wherein
s ailtic arsthddod\eldim 24dwheicst sk 2apn ghahnskingibitbf ¢$ emantadine or
ronote viral clearance or elimnate influenza A
Pg@ngleells 40. A nethod for determ ning the
presence of a influenza virus infection in a patient,
conprising the steps of: (a) contacting a biologica
%F anciind0fsEdmpborhelieen fat DM dase trhebiton ZansEryir, or
.m1; (b) detecting an amount of the
an?%%ghp@fh S%hi@tnds to the biological sanple; and (c)
conmparing the anmount of antibody that binds to the
blologlcal sanple to_a control value, and therefrom
detl8f ﬁ?mpwgﬂ%%f fg%leg% darther cpmarising p eqond apiiripfluenga fne

pagmgghy 1. A diagnostic kit conprising the anti body
accor zg to claim1l.

The antibody of claim 1, wherein said antibody is operably-linked to a therapeutic

agent or a detectable label.

31.

32.

33.

34.

35.

A method for stimulating an immune response in a subject, comprising administering

to the patient the composition of claim 24.

A method for the treatment or prevention of an influenza virus infection in a subject,

comprising administering to the subject the composition of claim 24.

The method of claim 32, wherein the method further comprises administering an anti-

viral drug, a viral entry inhibitor or a viral attachment inhibitor.

The method of claim 33, 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 34, wherein said M2 1on channel inhibitor is amantadine or

rimantadine.
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36.

37.

38.

39.

40.

The method of claim 34, wherein said neuraminidase inhibitor zanamivir, or

oseltamivir phosphate.

The composition of claim 32, further comprising a second anti-influenza A

antibody.

The method of claim 32, wherein said antibody is administered prior to or after

exposure to influenza virus.

The method of claim 32, wherein said antibody is administered at a dose sufficient to

promote viral clearance or eliminate influenza A infected cells.

A method for determining the presence of a influenza virus infection in a patient,
comprising the steps of:

(a) contacting a biological sample obtained from the patient with the antibody

according to claim 1;

(b) detecting an amount of the antibody that binds to the biological sample; and

(©) comparing the amount of antibody that binds to the biological sample to a

control value, and therefrom determining the presence of the influenza virus in the patient.

41.

A diagnostic kit comprising the antibody according to claim 1.
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