. forms. Fcy

29 Novenber 2006 PATENT APPLI CATI ON CD16A BI NDI NG PROTEI NS AND USE FOR THE
TREATMENT OF | MMUNE DI SORDERS FI ELD OF THE | NVENTI ON [ £9R3)enhie 20y ent i on
rel ates to CDL6A binding proteins and nethods for treatnment of immune
_ disorders. The invention finds application in the fields of bionedicine
and i nmunol ogy. BACKGROUND ors (FcyR) are cell surface
receptors that bind the Fc ?‘é‘gﬁﬁé@%éﬁgﬁml obulin G (1gG nol ecul es.
Anong ot her functions, these receptors couple the formation of
anti body-anti gen conpl exes to effector cell responses. For exanple,
cross-linking of activating Fay receptors. j | omlexes can result
in the phagocyCd3i6AJBINER e%BOIED]]NOSh@ﬁiS Ugﬁﬁg}ﬁal E ransformed cells
by direct cytot oxXTREATMENT @ BEMMUENE DISORDERSnces, and the
~initiation of an inflammtory response. Notably, the Fey receptors play a
key role in autoimunity. Autoantibody binding to activating Fc receptors
~triggers the pathogenic sequal ae of autoi mmune di seases such as idiopathic

. thronmbocytopenic purpura, arthritis, systenic |upus erythrenatosus,
aut oi mune henol ytic anenF@LDmmmW] In hunans and rodents

- there ar ee . of :S 12 L: FcyRI 1, and

~ FcyRI1'] ?%&é)zf Ra@%?%%&ghr? r@%ﬁé‘?}g‘?ﬂgﬁﬁ%ﬁ%ﬁé - %ﬁm?%f 19: 275-90; and
" Ravet ch aggniénnef immAsldisekdernaThRawentionfindd appliGatios in g@)field8fRl sites are
general |y occupied by mongneric 1gG while RIl and R Il receptors are

- gener al | Yiomesaens AeHIPOIREY | abl e to interact with i mmune conpl exes.
- FcyRI, -al so call ed CD64, binds nononeric IgGwth high affinity, and is

‘ present on nonocytes and nacrophages. FcyRIl, also called CD32, binds to
mul ti.meric 1gG (i mune conpl exes or aggregated 1gG with noderate affinity,
~and is present on a variety ofBAQKGRﬁﬁéE% including B cells, platelets, .

t hi 29 b 0 d Y 11, al
ool ea G b; ohe R (Tt R ey cRtars ot PP BRMART R A 1 <% he
- predom ”%@-Wﬁ%&%ﬂ%ﬂ%ﬁg@rﬂaeéﬂl@i QA flof€ biker funbiGotR) thesd ecdplatd i n two

CD 16A),” a transmenbrane signaling form (50-65 kDa), is
expr essedaotple Hi¢ foemption ofmmibydseantisen complrageto, efieator eell reapansest cel | s.

 FcyRI1IB CD16B),, | l-p hati dyl -i it ol ¢ f 48 kDa)
Torm i o o prante. fo SR ot AT RBHd aetepldo B bR G AER R 1) (46, 0%
Proc.. Nagésult@ﬁﬂ% Pitdgocytbsts 6F paBigefld XilfRg anfbrélay St dRarforaled 3988 J. Exp.

Med. 170:481-97.7 Prot'ein and nucleic acid sequences for CDI6A are reported
~in Genbalikctaytotoxisiyi theiclaarancs of trgig sBbstanses ead frp miHatiomeld®s (nucl ei ¢ aci d)

and in- SWSS-PROT as accession g er CAA36870Q.. Pr in and nucleic acid
‘ sequence W{%E"S&?@%@%ﬁ’?’fyeah‘?%és 5%§p%§%§§§§§é%n nunbers 075015
(prot ei N)yyRRdnthHS6 Autdimeib&iybiading ko adtiVatifs BYYeoeptBis@igasds BOA34753.

. pathogenic sequalae of autoimmune diseases such as idiopathic thrombocytopenic

purpura, arthritis, systemic lupus erYthrematosus, autoimmune hemolytic anemia,
and others. | ' '

" [0003] In humans and rodents there are thres classes of Foy receptors,
designated FeyRI, FeyRIL, and FeyRIII (see, Ravetch and Bolland, 2001 Arnual
Rev. Immunol 19:275-90; and Ravetch and Kinet, 1991, drnual Rev. Immunol.
0:457-92). Fc}fRI sites are generally occupied by'monomeric IeG, while RII and
RIM receptors are generally unoccupied and availéble to interact with immune
‘complexes. FcyRI, also called CD64, binds monomeric IgG with high affinity,

andis presént on monocyfes and macrophages. FeyR1l, alsb_ called CD32, biJ_:lds

| to multimeric IgG (imrﬁune complexes or aggregated IgG) with moderate affinity, -

- and is present on a variety of cell types, inchuding B cells, _platelgts, neutrophjls,



SUVMMARY COF THE I NVENTION In a first aspect of the present invention, there
is provided an anti- CD16A antibody conprising a VH doms Ro6QR-28bd0
conplenmentarity determning regions (CDRs) derived fromthe nouse 3G8
anti body heavy chain and a VL domain conprising CDRs derived fromthe

nmouse 3G3 ' | | r 8l Ll t,.one, of sai ?@sdiffers
fromthe cg@%%rg%g%g% %téﬁ%%%%g?é S'&‘ﬁﬂgﬁ’ %%‘pfazjaecsltd%gl%eblﬁ)lgss%otrl{%%%%eglce ed from

t he group cwilsnsiderag affinity ind keheMted snimantacti VitingdtcyR@ainiyedsid 3dlld. N CDR1; Leu
at positior)ﬂFS i.n 1CDR(? Phe_at position 52 in CDR2, Asn at position 54 in
CORD. ~ Sor _aTCTBBII 8T e foeRg TRUIA AEDT ok PfOHMBoRe CERBMETyr at

posi tion 9% (54 kDA R %Eprt%@éi by R L ﬂ&nog%’m%ah%ﬁﬁc%iﬁom' n,

Arg at position 24 in CDRL, Ser at position 25 in yr at position 32
in CDRL, Lelicelts. foRIIBARTESB) e gpRisyl-phasphitidybaiositdandbredfor@Rg; Asp, Trp

or Ser at i.tion 50 in Ala at position 51 in y 1S t position
53 in CDRz%iﬁ‘) °BP- ﬁeﬁpﬁﬁ&gﬁﬂ‘%ﬂl %@tfoﬁi S Ghr Silgediay 0088e i h - core
Tyr at posipiRNNIZ AddCPR3; S 3e86:307P95 hid RivPeh dt QL. FD8B . gl Ay at
position 94 in CDR3. [0004] In one enbodiment a CD 16A binding protein my
be used forl70%48dBriteipangAusleigiagiddgauengis for &R 184ta0¢ reporied i sease. CD | 6A
bi ndi ng pr i i J her_ t se ant i hodi,es, and

i ncl ude chloérr@rqg%k aﬁ%cﬁ%%ﬁ)gn@%hgn%@zgp@%? a&?{%@gﬁ@ nrlilglc?fcoancéé3 aéllﬁtlrl1 bodi es,

fragment s t3WISHPROTI B3giceessibanamBe2QANGGETH FotdidQhd nadltiched es, and ot her
bi nding proteins c ri.sing a VH domain and/or a VL domain. In a second
aspect of t¥KeUEHCesORt-DIabart reparted dpenbark py srppeiog MmN 50b9 ndi ng prot ei n

compr | i g @fdikif) LROK K6 FriNELuIPMANRIRE PEGTACRNARHAEN for use as a

medi canment Tn reducing a eterious I mmune response In a mammal in need
of such reduction, wherein the Fe region |acks effector function or is

nodi fi ed to reduce bi ndi ng f | . [0005] In another
enbodi ment the CDI 6A bi ndi ﬁmﬁﬁ%@ﬁi@mqgg&g Fc region derived from
a human | gG heavy qhaiffkst(a8pdt of e pPesbRThAMtdRthMe Gk SrbQied BNERA | 9G ) where
the Fc region | acks effector function and/or is nodified to reduce binding

to a Fc ef fd@i®h antihpdsigomprisinge Vendnohineemprising c@ipledentpiiydi ng protein is
not glycosylated. for.ex e, (due . t.0 a.substi ion at .residue 297 of the
Fe region. e?letngn%l% AP @#E o‘ilerivﬁg&\Iﬁp’e@smoqsﬁéﬁﬁﬁ%@ygﬁﬂyec 4 hrovi ded a
humani zed aipdia-\GRIdaiR Béhpedyg CDRs deAoksramn thembed 168 Miftadglikect or
function and conprises a six conplenentarity determ ning regions of

I

mouse ant i F5@ Whegin f{td)mmlne qlf saif Do rom SheCDIGAPWINE MOUSST ot ei n may
ol ement sErey” ersf i Rafhentcted ol BRI CRIRHECA BV domai n of
mouse nonodclonmsat, Vaihbi gaedipn3@&3n ADR QAR at position 50 in CDR2, Phe at position

52 in CDR2, Asn at position 54 in CDR2, Ser at position 60 in CDR2, Ser at

position 62 in CDR2; Tyr at position 99 in CDR3, Asp at position 101 of CDR3,

and in the VL domain, Arg at position 24 in CDRI1, Ser at position 25 in CDR1,

Tyr at position 32 in CDR1, Leu at position 33 in CDR1, Ala at position 34 in
CDR1; Asp, Trp or Ser at position 50 in CDR2, Ala at position 51 in CDR2, Ser at
'poéition 53 in CDR2, Ala or Gln at position 55 in CDR2, Thr at position 56 in
CDRZ2; Tyr at position 92 in CDR3, Ser at position 93 in CDR3, and Thr at
ﬁosition 94 in CDR3. _

f0004]  Inoneembodiment a CD16A binding protein may be used for
treatment of an individual with an autoimmune disease. CD16A binding proteins
of the invention are other than mouse antibodies, and include chimeric, human and

humanized anti-CD16A monoclonal antibodies, fragments thereof, single chain



enbodi nent, the VH domai n has the sequence of the VH domain of Hu3GVH 1.
In one enbodi nent, the CDRs of the binding protein havexd Rev&ssieose of the
nouse CDRs. I n sone versions, the VH domain CDRs differ fromthose of 3G8
at |east by one or nore of the follow ng substitutions: Val at position 34

in CDRL, . it B0. | . sitl i n/CDR2, 2a 29
Novenber 25%@1}%&%9%‘% B%lgf;?l? ?gﬁrbg% C@ggélﬂé%%aio%glg?fﬁ%ﬂn b in CDR2, Ser
at positiondogthin.n CDR2, Tyr at position 99 in CDR3, and Asp at positionl d
of CDR3. In one enbodinent, the_VYH donmai.n has the sequence of the VH
donai n of Hu3GBVH- r}gzse?fﬁl @ﬁ%e%ﬁ%%ipﬁ@ﬁm lvﬁn&aﬂs&hﬁeé%arﬁmdggg (AHNOR3 dommi n

having the [eaHE Pafein bmphg bh MOr@don dBR Y HolPIRiRal G REvY Ichkigd to an
anti body heavy % ai r%n _crgnstaént done;g}?ﬁ fore e>(<)arrpl e %r{k% hum‘a/ CQII const ant
domai n. [ 000T{selas aguerecapesns irordudinga GBe@AchY indhwrg rpsned im dasmemal/H donai n
havi ng a sequence.set forth in Tabl.e 3. I.n so ersions. the.CD 16A bi ndi ng
protein has ggﬁp%sﬁﬁf%luftﬁ% W&‘i"ﬁ%h@ éfﬁ??%@ﬂggﬁﬁféﬁéﬁnﬁpnﬁﬂﬁq@VH 1 by one
or nore ofmédifiedthstideMind@nS tsdOMeffddtofaighed. 1. [ 0008] I n anot her

enbodi ment CD16A bi ndi ng protein may be a humani zed 3G antibody with.a VL

domai n conpPPSilng tlAreethemmphashimentdhe € 16AbdwaPIEsn PayicomsTig ) derived
fromthe V L1 of &R I ti.bo 368 nbodi nent ,

t he CDRs o:‘T e@ﬁgﬁhﬁe ﬁfggg?lo el Egﬁggéek%{ %g&s%%]%%ﬁccer%f) ntdﬁﬂvgdprﬁéﬁlge CDRs. In
sone ver si dusantIp@,)Whetothe iFo r&E6s ladkd éffsctdrfomotionaaé/opfs dédAfied to | east by one
or nore of the fol]ow ng substitutions: Arg af position 24 in CDR 1; Ser
at positiorf® eibF‘i‘“%l‘*u.ﬂ'-ﬁ?;E‘gFﬁ/EfL%P or ¢ iy pneembedimppty the (AL o bisging j on 33 in
COR; Ala gholiSh hbOflydhyidled iR exaftifle, dlfeRo 9" ROkl ©BoPPri n CORZ;

Al a at po?itr?i on 51%% CI?’)RZe ’Serexat p%’sdl te?%% S%?‘ql{urllt%élDRZ; blAlla or An at

posi tion 53h¢ RerggdRR; Thr at position 56 in CDR2; Tyr at position 92 in
CDR3; Ser at position:93. in ;and Thr at pgsition 94 in CDR3. In one
enbodi ment, the VLIEI&ﬁﬁﬁfﬁaﬁ%?g‘?ﬁi’&Pé?&%%Em&“ai &e PPIEHEl A of HusGVL- 1,
HU3GBVL- 22 i ank@dMti-di316A BREboAy BBk ¥ P%iéﬂ wha et fuohbody i ght
chain constant donmin, for exanple the human G c constant re_gl on. [0009]
In some verasieasiprises @baig Aopiphemenjanityctetirminiag regivns efomaise ansibpdy a
sequence s thf orth in Table 4. In some versions the CD 16A binding protein
has a VL domain that differs fromthe sequence of Hu3GVL-1 by one or nore
of the suljeoddjut i ansn sidwdinient, At B A2biniRHg Wdteinmansd HhpimadbadiGent, a
CD16A bi ndi ng protein_rmay conprise both a VH domain and a VL domain, as
descri bed ABBYY(WH & N nifiopapecopppaerecomplangntasts demominggrgiaie | eot i des
encodi ng heg <ol PN . i i chai n
vari abl e rggp\gg? g%#ﬁ??@é%&lga\gé%%%ﬁggﬂsngp gelfllgl&tl#i]&r?l %Eﬁgyéﬁaﬁﬁdﬁ \c{;)r/ the a
humani zed lendpotiinedngithe Vardombirchaselyd @quarepf ikdd; dormanwéueG8®H-1orth 3 29
Novenber 2Q06

one embodiment, the CDRs of the binding protein have the sequence of the
mouse CDRs. In some versions, the Vg domain CDRs differ from those of 3G8
at least by one or more of the following substitutions: Val at position 34 in

CDRI1, Leu at position 50 in CDR2, Phe at position 52 in CDR2,

2a



in Table 4. For exanple, in exenplary enbodi nents, the binding protein has
a heavy chain 3a 29 Novenber 2006 variable region havi ngnbRgnsgauence of
SEQ ID NO 113 and a light chain variable region having the sequence of
SEQ I D NO 96, 100 or 1118. In another exenplary enbodi msnt t he bi ndi ng

N 108 andF GESERAA 0 SLGb e 765 DAS ORdu) R hE X ORIEHLES BY SEQ 1D

NG 96. In G@DRDGTW%EHQ{@{ ¥ SNOBAB BRI Asp 1 PofitiBgi DRIt RioR@S a heavy
chai n variabl e regi on having the sequence of SEQ ID NO. 104 and |ight

chain vari aﬂym@dnlagllfoﬁ@ Yﬁa\dpmglltlh@tb@q&ﬂelﬁc@ QﬁthSFKB 4O Blu3CEYEE] In an

enbodi nment e i rotein et r.aper.i ¢, anti body
conpr | ot ng Fod PRGE iRy e fSomelty Bl AT ERR I preSietins
conpri si ng & SHQ mm.ﬂl.mwﬁﬂé@ﬂhnfdjﬂjeﬂuﬂt@@&i aDintibedphénvartaigai d heavy

chains conprising a VH donmain and a heavy chain constant domain. In an
embodi nent ,congtprt domgin, fereampioihe tEmen §oheanstankdom@an G ¢ and/ or the heavy

chai n const re ﬁgﬁ 16A bi ndi ng
protein ma);%é? r| g!g%ggie%e%{bns tﬁjg%ﬂc?}\ ﬂmgll}& 9,?11%@8/@48%% or sCD16A
with a bi ndiavthgeosguane setffoirthsmTalﬂhanIn&onMveEsﬁ)@ilsa]le ChleAadiehipdi ment, the
CD16A bindin rotein rl syl Fe regqi n t hat has reduced
bi ndi ng topég F’ehﬁla\éh@o %‘n&%@hf?%?gﬂndﬁ‘%ﬁg E‘b%ﬁﬁl}gi}q%?kg PEP8F 8hce CD 16A
bi ndi ng pr ghgkRf iAuLSRIRIsSRSWATh vHIRYi fied Fe region (e.g., a human I1gG
Fc domain gl ycosylated at position 297). The Fc effector |ligand can be

FcyRI 11 or [08@]d q Ioenptbeesmbalimen i Erfebindingqadisin may bnehenwogidrent, may

be a CD 16 n,that is a. h ni zed antlb that binds to CD
Ton and i ) RrpRs Wl hgbeRntotdink R PR bt hintanot her
enbodi ment ,re@oR @I Qtil €BFro®ARP VS dbmein dﬁﬂmfé@m&bg@nal%um BEA binding -
protein described herein and a pharnaceutlcallﬁ accept abl e eXC|p|ent

[0016] | n dnenpembedimsal. finEDRa of §eibinding protsimbevedbe petiwenegpitisnal | y an
expr essi on @g&&% DR ﬂ??&hé‘%rﬁio%{bﬂ?eh"\?%&n% @&P&lﬂ%ﬁﬁgmﬂbs@%f%

Fed

descri bed erein. n an FAVENntT on’ provi an 1so ed nucleic
acid, opti destbyomsor Iﬁmroefs}sa foﬂlowﬁxgtsubsuteuitﬁﬁdmatq)o‘sihodam aD®1;a CD 16A
blndlng protein described herein 1n an aspect, the invention prOV|des a

cel |, opti oi¥hR| BPSHIRe HRIGRIAL.JOT pt postismpi2 BiGHR b 15918y Rewtieiotd We descr i bed
Ihie:lgl, nopt i ona S}Qﬁ%} o§1 [ g%%(?%IP?YERﬂFFH%%S%JS% P%ﬁp%ﬂ %n%%ﬁ%?ﬁ |aﬁgcglr Lt ein
descri bed rpers:euonﬂ thﬁ)HQolSE:i &t pasipien 53 of CDR2; plese@in at pogtion Bhin t here i s
provided a éBﬁz;thr at position 56 in CDR2; Tyr at position 92 in CDR3; Ser at position 93
in CDR3; and Thr at position 94 in CDR3. In one embodiment, the Vi, domain has
the sequence of the Vi domain of Hu3G8VL-1, Hu3G8VL-22 or Hu3G8VL-43.
The Vi, domain may be linked to an antibody light chain constant domain, for
example the human Cxk constant region.
[0009] In some versions the CD16A binding protein has a Vi, domain having a
sequence set forth in Table 4. In some versions the CD16A binding protein has a
V1 domain that differs from the sequence of Hu3G8VL-1 by one or more of the
- substitutions shown in Table 2.
[0010] In another embodiment, a CD16A binding protein may comprise both
a Vy domain and a Vi domain, as described above (which may be prepared by
coexpression of polynucleotides encoding heavy and light chains). Optionally'the
- humanized heavy chain variable region comprises a sequence set forth in Table 3

- and/or the a humanized light chain variable region comprises a sequence set forth



the anti body as defined above in the manufacture of a nedi canent for
reducing a deleterious immune response in a mammal . [ 0N} vdaissboged
herein is a nmethod of reducing an del eterious i Mmmune response (or

undesi red i nmune response) in a mammal conprising admnistering to a
manmal a CD 16A bindi ng protein describhed. herein. In an enbodi nent,

reduci ng t H8 T@blest &r exrannlenity geemipl aryogmabodipents. iteedinding PEBSN R8s Agai nst

ant i body- qﬁgbﬁgﬁgnplatelet depletion. In a fifth aspect of the present
invention, there 1s provided a use of the antibody as defined above in the
manuf acture of a medicanent for treating a deleterious imune response in
a manmal w t hout inducing severe neutropenia in the mammal, optionally

wi t hout i nduci ng noderate neutropenia in the mammal. [0018] D scl osed
herein is a nethod of treating an deleterious i mune response in a nmanmal
wi t hout inducing neutropenia in the mammal (e.g., severe neutropenia or
noder at e neutropeni a), where the nethod conprises admnistering to the
manmal a CD 16A bi ndi ng protein having an Fc region derived from human

l gG, and where the amno acid at position 297 of the Fc region is
aglycosyl. [0019] In enbodi ments of the above-described nethods, the

del eterious inmmune response is an inflammuatory response, for exanple, an
i nflammatory response caused by an autoi mmune di sease. In an enbodi nent,
the inflamatory response is caused by idiopathic thronbocytopenic purpura
(I'TP), rheumatoid arthritis (RA), system c |upus erythrematosus (SLE)
aut oi mune henolytic anem a (AHA), scleroderm, autoantibody triggered
urticaria, penphigus, vasculitic syndrones, system c vasculitis,
Goodpasture's syndrone, multiple sclerosis (MS), psoriatic arthritis,
ankyl osi ng spondylitis, Sjgren's syndrone, Reiter's syndrone, Kowasaki's "
di sease, polynyositis and dermatonyositis. Qher exanples of diseases or
conditions that can be treated according to the invention also include any
di seases susceptible to treatment with intravenous inmunoglobulin (I1VIQG
therapy (e.g., allergic asthma). The invention provides CD 16A binding
proteins that both protect agai nst autoi nmune di seases and do not result
in significant neutrophil dimnution in a manmal. I n an enbodi nent, the 5
29 Novenber 2006 CD16A binding proteins are anti-CD 16A anti bodi es. These
CD16A binding proteins are particularly advantageous for use as hunman
therapeutics. In one aspect, the invention provides a nethod of treating
an aut oi mmune di sease in a mamml w thout neutrophil dimnution or
neutropenia in the manmal, by admnistering a CD 16A binding protein
having an Fe region derived fromhuman 119G and an agl ycosyl am no acid at
position 297 of each of the CH2 domains of the Fe region. 5a 29 Novenber
2006 [0020] In another enbodiment a nmethod of inhibiting the binding of
1gG |

3a



antibodies to FcyRIIl on a cell may be by contacting the cell with a CDL6A
bi ndi ng protein under conditions in which the CDL6A bi ngi Qg iyt 8hdy bi nds
the FcyRIIl on the cell. [0021] In still another enbodi ment, a nethod of
maki ng a CD16A binding protein with inproved therapeutic efficacy in
treating an deJeterious. imune response, nmay conprise the follow ng steps:
i) obtai ni NGPEPIPreaien wyiEhESFECAES SR NG R %ﬁsl}tfqha@tva@ﬁiz&sA bi ndi ng
protein coq@gibﬁﬁﬁviﬁg%%%%@%ageefﬂs@mer@o:%r%Uéﬂlﬁls.gladanbih)srm g the Fc
u

region of the first 16A binding protein to produce a second 16A
bi ndi ng pr cndiodimématthe bindglgyrotsin las adeavy gugi varmhle2egionhavinpéeFe regi on,

wh th d i ndi teinis effective in treating th
ot et er | oustiirtne a0 Ra10h A B e doafalo G siting e iiedke. 1ivst
CD16A bi ndigfGHIy I3 RIOWE. [0 87other dReMPlarpBabOEMeRBRBiINER profeiiBidwd of maki ng

a CD I6A binding protein wth inproved therageutl c efficacy in treating an
del et eri oude varigblsgagien hawpe thassananse pheaEQJIPI NI 198G asd gt )

obt ai ni ng i 1St indi i p.dhe first CD 1 6A binding
prot ei n co%?ﬂ‘%%@%%?ﬁ?é@?’&%q%%?%@e%Frs‘é’%effﬁ%@-%éﬁd ii) modifying the Fe
regi on of t[helf]i r stin EDettbddbnerd] thg G D bihding protsitl e ta sSeaamdriCD16A

bi ndi ng protejn_that has redgced bi ndi ng{ tqo an Fc, effector |igand conpared
to the unnd@fPPBHCRPHLRE BFO §ht s anditwehca Baciingistid hgg]fe #fh, where the
second CD 15hkagdhng RiRkifhil b Refne: | dbhatiloddd SR leAGy LRS
del eterious ir%mlngapg“sponse when~a %ﬁlﬁ%&%ﬁ%ﬁtﬁxg@a&%ﬁ% elat%an ﬁe first
CD16A bi ndicomppsiog @iV ddmminaed e hbodi akeint consthet demagf. izet embbdigeny] i s FcyRI ||

or the Clqg, c opent of | enent . 023],, | not her . enbodi pent, the
et hod iy BeOBTSaRhanme CRpg Bunephs Ayon eteopr Grdl PrBnT educe an
del et eri ouscdipmisn@1r esponse in a subject wthout eliciting one or nore

significant deleterious effects that result from3 G3 admnistration, or
eliciting dP¢lfi cadmongemendimentethel DA bindingafroleintmay eranprifeas
adm ni strat.ion._aqf. [i.ne . | n~ane, enhodi.nent , the.ipproved

ther apeut 8P indHE bR CBTEA PR OB LERE oo by EB Py
conprise i npmod/eM. ef f ecti veness at protecting against antibody-nedi ated
pl at el et degl etion. The del eterioqus i mMmune response is optionally due to

i di opat hi ¢ [¥¥3dnbody pespenbedigenty thqdyld sk pindogerotsi ey eoIIPANor t he

dri i st . ) . -
PuFcyR || AERaRSh EEWAEINR B0R bRkl 05l cBiint Po BUBUOENARL o0 of a
CDI 6A bi ndicomppred tea referensCD $6 A bimiingerotefigihancoaesriseedh dnmodifiedhHoan | gG
heavy chain, wherein the egi on | acks effectar f tjon, for treatnent
of an imruﬁ%glﬁ‘?&og‘ W@éiﬁcﬁi%%&lw?ﬂlwaépﬂﬁﬁ?%gﬁén ‘?E‘?_treat nment of
an i mune dirSaiand 3R} FEFPRSHAIL O lbfen P QR AR76] Fi gure 1 shovs

results from an | SA for binding o
[0014] In one embodiment, may be a CD16A binding protein that is a

humanized antibody that binds to CD16A and inhibits the binding of Fc receptor
to CD16.

[0015] In another embodiment, a pharmaceutical composition may comprise
of CD16A binding protein described herein and a pharmaceutically acceptable
excipient.

[0016] In another embodiment an isolated polynucleotide, optionally an
expression vector, encoding a Vi domain of a CD16A binding protein described
herein. In an aspect, the invention provides an isolated nucleic acid, optionally an
expression vector, encoding a Vi, domain of a CD16A binding protein described
herein. In an aspect, the invention provides a cell, optionally a mammalian cell,

comprising a polynucleotide described herein. In an aspect, the



CD16A bi nding proteins. Hu3G3-24.43 is an anti body with the heavy chain
Hu3GBVH- 24, and the light chain Hu3GVL-43. Hu3G8-5.1 I8 REveéiter bosty W th
t he heavy chain HU3@&VH 5, and the |light chain HU3@&VL-1. Ch3& is the
chinmeric 3G8 anti body. HuI gGI is an irrelevant i m*runogl obulin. [0027]

Figure 2 shows result assa bi ndi n umani zed and chineric
ant i bodi es P¥HEOBPIVI Iai“s‘3 %T%‘i‘l’f’ﬂg"i‘ﬂ’é‘n@?&l Héﬁlll EH‘F &P SRR h of CD16A.

HU3&3- 22. 1 15164 bddidAnediinidsbritdaamehgavy chain HU3GVH 22, and the [ight
chain Hu3&VL-1. Hu3&3-5.1 is an antibody with the heavy chal n Hu3&BVH 5,
and the Ilght chai dnHLfQ@V&Sptctqﬁmesmtmemtsonaﬂleaamlpbﬂd@ed\mmhoft he heavy
chain Hu3 and .t 43, ..N297 i_ndi cates the
ant body 1 ShGaregRdr 4t bays s hEmn HR TR S PR based
conpetiti oruep@aam{; llﬁhﬁnee@by@@sﬂha{a@dﬂmumm zed anti bodi es shown conpete
with aglycosylated chinmeric antibody for binding to CHO K1 cells

expr essi ng [f)ﬁb lext fiedpsed hgreiy srainpthed of wingng [i@gglgqennp@mréww shows

i nhi bition S an

anti body wt 8%? P%]J@h{elg%e% T8 %ﬁﬁ %&Wgﬁan e [ ghr{gl%&%;l n ﬁPL%GBVL-I :

[ 0030] Fi guoarﬁnmhaivstDTﬁ’Aﬂmmh@pﬂomm ﬂﬂcﬂb@ﬂldrmhelmt@cbnibodimdtt h mdb 3G8
(0.5g/g) or one hour before ch6AG, i injection. [0031]
Figure 6 sHB e 65@&6&8"3% i rss Fﬁ%m%amot?ﬁtmanagﬂnmﬂ@ég (0. 59/ g)
or human Wfe{it80HQie1R I@Dpltg%ﬁ before ch6A6 i.v injection. [0032] Figure 7
shows the absence of I TP protection in mce injected i.v. wwth ch3&
(0.5p.g/g) one hourInbéTPdrﬁpmef thepreseni ige¢stion, theds Nowatedaruse 0btic [ 0033]

Figure 8 sho rotecti fro TP| mce.injected with ch3@G N297Q
ong hour bé"flﬁﬁ%é) éf&én?é.)%ovﬁfnh’tl aﬁm 1Hp38] 2 ?31 al??@e’ét f%%@nﬁrﬁot ection from
I TP in m ceieldtdrRmb 8Amiuny res%dsﬁs@ 1&Qﬁ%mﬂmﬂ@aﬁﬁﬂu@%§e@ﬁ HuGopdd i . Vv

injection. [0035] Figure 10 shows the results of CS scans of neutrophlls
fol | owi ng t raptivedlyovitemt gxlusinganatdsrate pewsiopenie ik Bempasnsal. The x- axi s
shows | abel Wi t CE n mﬁ,ﬁ abeling with
ant i body t(;bglﬁg«; ﬂ}sagged%%‘{n}s%he u?)%gft ‘?altﬁl %n)éel%%(rrlg)ﬁ§ or\}\‘/is neut r ophi | s;

t he upper Irea‘pbnwmdrmmnamnh@t@idmfnggreamgiemayihelse mathnivd (d.g.0@fkles that no

| onger stain with 3&3-F| TC. [0036] Figure 11 shows prevention of AIHA with
a humani zedCaEeReREIrEOdeRte B@H&opemal o*qu themgthaed compsisetdmipiieEng; on of
ch4D5 nedi g ,ﬁ%p bq d FlodfnaS Shows

i nhibition %?‘gc 4 432%Cme H%f%%q%gmlh %F@ge&&? |gure013A and

humani zed 388, ardtw]hmelt}&sm@ﬁo_gmdatﬂ@ﬁ)on 7900 Me Fo gpgion id 4glybsws prot ection of

FeyRITT -7~ ’[0(5]1%?16A’In Qr%ggc%ﬁnerrﬂsco% the above-described methods, the deleterious

immune response is an inflammatory response, for example, an inflammatory

response caused by an autoimmune disease. In an embodiment, the inflammatory
- response is caused by idiopathic thrombocytopenic purpura (ITP), rheumatoid
arthritis {RA), systemic lupus erythrematosus (SLE), autoimmune hemolytic
anemia (AHA), scleroderma, autoantibody triggered urticaria, pemphigus,
vasculitic syndromes, systemic vasculitis, Goodpasture's syndrome, multiple
sclerosis (MS), psoriatic arthritis, ankylosing spondylitis, Sjgren's syndrome,
Reiter's syndrome, Kowasaki's disease, polymyositis and denmatomyositis. Other
examples of diseases or conditions that can be treated according to the invention
also include any diseases susceptible to treatment with intravenous
immunoglobulin (IVIG) therapy (e.g., allergic asthma). The invention provides
CD16A binding proteins that both protect against autoimmune diseases and do not

result in significant neutrophil diminution in a mammal. In an embodiment, the



against | TP by adm nistration of hu3G-5.1. [0040] Figure 15 shows
protection of FcyR I11-1-, hCD16A m ce against | TP by mdwhief addeon of
hu3G3-5.1 N297Q Figure 15(A) shows data points for each dose at indicated
times. Figure 15(B) shows dose response at the 5 hour time point. [0041]

Figure 16 shows the therapeutic effect of adm njstratjon of. aglycosylated
humani zed éﬁ?i%%gymguﬁ§@@H§ﬁW3gﬁbﬁP&éA@ﬁnWHg@hT%ﬁF h@&@@ﬂ%ﬁia has” been
| nduced. FighchshRl ShriRlR AURLahidb AR AfhubAGedpduicdOR e Pl gure

16(B) sho mnistration of Hu -22.1 N297Q and Hu3G3-22.43- N297Q

[ 0042] Fi gusspect.,ithe irowestiothproviiles apeticidofdfching anduteintmumeriiscest 1ant i - CD16A
antibody in tre t .of autai ne henol ytic .anem a. DETAI LED DESCRI PTI ON
1 Deri ni ¢ iBHETAbtia ey B AR e 8 Renticne® S H B R B art, notati ons
and ot her safahﬁﬂ%ieﬁhga dmrmbiﬁainggmﬁmﬂamg aHFRGeglen Sérivedfon Alaaded to have
t he meani ngs conmon understood by those of skill in the art to which

thi s i nventleGrangantglvieesy! pmingoieid & ppsiting 28rpérachabthe €2 demaingphs wit h
comonly u nmeani ngs are defined herein for clarity and/or for

r eady refe?gﬁgé%gﬁﬁﬁ the inclusion of such definitions herein should not
~necessarily be construed to represent a substantial difference over what is
generally understood in the art. The practice of the present invention wl|l
enpl oy, wunless otherw se indicated, conventional techniques of nol ecul ar

bi ol ogy (i ncluding reconbi nant techni ques), m crobiology, cell biology,

bi ochem stry, nucleic acid chem stry, and inmunol ogy, which are within the
skill of the art. Such techniques are explained fully in the literature,
such as, Current Protocols in Inmunology (J.E. Coligan et al., eds., 1999,
i ncl udi ng suppl enents through 2001); Current Protocols in Ml ecular

Bi ol ogy (F.M Ausubel et al., eds., 1987, including supplenents through
2001); Mol ecular doning: A Laboratory Manual, third edition (Sanbrook and
Russel, 2001); PCR The Pol ymerase Chain Reaction, (Miullis et al., eds.,
1994); The I munoassay Handbook (D. WIld, ed., Stockton Press NY, 1994);

Bi oconj ugate Techniques (Geg T. Hermanson, ed., Academ c Press, 1996);

Met hods of | nmunol ogi cal Analysis (R Masseyeff, WH. Al bert, and N A

Stai nes, eds., Weinheim VCH Verlags gesellschaft nmbH, 1993), Harlow and
Lane Using Antibodi es: A Laboratory Manual Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York, 1999; and Beaucage et al. eds.,

Current Protocols in Nucleic Acid Chem stry John Wley & Sons, Inc., New
York, 2000). [00441 The terns "heavy chain,” "light chain,” "variable
region,"” "framework region," "constant domain,"” and the like, have their
ordinary nmeaning in the immnology art and refer to domains in naturally
occurring i nmunogl obul i ns and

Sa



t he correspondi ng domai ns of synthetic (e.g., reconbinant) binding proteins
(e.g., hunanized antibodies). The basic structural uni4g N&véﬁ?&e%‘?@éd y
occurring inmunoglobulins (e.g., 1gG is a tetraner having two [1ght
chains and two heavy chains. Usually naturally occurring i munoglobulinis

expressed as a _ gl ycoprotein of about 150, 000 daltons,  a).tho , as
descri bed H8PEW | Jeapathenembodigienta sraiaedio wh@l%@rﬁ%r&é@a%tﬂgg form The

am no-ter maﬁ%oéiéﬁb)ﬁggﬁfﬁ 628 ceff nﬁgya by%ﬁfa&iﬂgmk HAPRith a4apigap! e region of
about 100 to 110 or re amno acids “primarily responsible for antigen

r ecogni t i orhindihgpedgihonder tenditioad in(Whith) the & itdnbindihg pagbindiadshadef i nes a
const ant regi wi.t h i ght chains having a single constant domain and
heavy chai Yﬁﬁ&ﬁﬁ‘v’% ving three constant domains and a hinge region.
Thus, the gbpagt ur QHinllhﬁtﬁhér'eﬂiﬂodﬁﬁ@it,”@m@ﬂm&'&fhﬁﬁn%ﬁ!@%&birﬂiﬂﬁ' VL-CL-C 9
29 Novenber 2006 and the structure of 1gG heavy chains is

N- VH- CHi - HPopiRinCHigh mpramet thenapeusicraiBcasy g beatingiapnieleterions yamuad| e regi ons of

an |1 gG nol le.c i . i i Q) . egi ons
(CorS) Maniepeet A eDia® ok ot ARG bRkt RSB ARG OF°
segnent s, rpebtein; edleteahafirst CATEWIIIKJifg gra¢ih Sompiidds ah Feaegibmderitdde structure
and determ ne the paqsitioning pf the CDR | ogps. _ Thus, .the VL and VH

domai ns havEom fG:snd i mpdeyigertha Fe pegran ofithe firstHRA SAfrading progain 1Ry ¢

[ 00451 As r.ei t " i:pgdl [ PRATERN

anti body, " lbzﬁ CQ%R?@%E?%&%%%&% Mg{&g@ 12%S%ggﬁﬁgﬁg%rg%€&and refer
to a vari ehgFofegiomwhegltibidcomd CDR 6 Adnndingprotgih chubierefigenivosed pr ot ei ns.
"CD16A bi ndi roteins" bind CDI6A via an_ interaction with VL and/or VH
domains ( adicali P RE R BB Ve AR E et EIRA bi ndi ng

proteins im@ﬂ@gp@qgﬁﬁdﬁﬁrﬂjr&einhurmni zed and hunman anti bodies (e.qg.,
conprising 2 heavy and | i ght chains), fragnents thereof (e.g Fab,

Fab' , F(ab'[§822]and IFyetfanathveembydimen, umthadofanakorg aGD6Aindingnal

anti bodies (see, e.9.. L avecchi a.et al 1987, ur. J. |1 nol .

17 108 csnart e r@ DY DGy 8 yeashg geleigns tnpb O e
242: 423- 26)respotisd, alay Ro®basd e (Sl @ving plepge) shtsiing) firsCOD6RboidAdS)

"m ni bodi es" (see, e.g., U S. pat. no. 5,837,821) and other antigen binding
proteins cdWpiEins Mhgrem the figh G0 ARndisgwretciscompagieant amgivs derivadh one
aspect, t g%(? indi I B0 3 I A ninlia €., having
general ly ﬁoe "rball}gtuz?dé)ﬁ%?ﬂl §erl1§¥€]r[é§? ?@Ofo%gﬁgs?%gﬁg%q%iﬁgsg%%rt?si ng both
vari abl e aptodwesatsacind COMA bivdifg p@tein thaphid @htcedbandiag eompFe si ng a VL

domai n and | i ght chain cgonstant dopmjn, such_as human and two heavy
chai ns com&? -egﬁOﬁBgﬂéld\mnwaW&itﬁ%wdlﬁa egwam%m%a@@@m@%m

domai ns, s AS whLHTR. : %f%?(e% LedinkReaPyse anti body
38 is spetct’l;(lgtiecélwlﬂy exc%%ddcﬁgﬁ%%%ﬁﬁg e mﬁ'?lﬁ{))ﬁréeg? CDlnélA bilﬂril%i ng protein.
[ 0046] Whenlelatdramss imguno rdspomicnghqurashehisterat toanmatoal dsn(tbhstitst oadl y def i ned

the. Gk i G Uk PR gEaFn B Rlsd et R P RGoF BN GRL | NTEREST

the Clq component of complement.

[0023] In another embodiment, the method may involve administering a
CD16A binding protein to reduce an deleterious immune response in a subject
without eliciting one or more significant deleterious effects that result from 3G8
administration, or eliciting significantly lower levels of such effects than does
administration of murine 3GS.

[0024] In one embodiment, the improved therapeutic efficacy in treating a
deleterious immune response may comprise improved effectiveness at protecting
against antibody-mediated platelet depletion. The deleterious immune response is

optionally due to idiopathic thrombocytopenic



(National Institutes of Health, Bethesda, M., 1987 and 1991). Am no acids
from the variable regions of the nature heavy and |ighig ghainfier 8bos

i mrunogl obulins are designated by the position of an amino acid 1n the
chai n. -Kabat--descri bed nunmerous am no aci d sequences for antibodi es,

“identified an amino acid, consensus sequence f r.oup, -and
assi gnedpappadiiduer sta%%?f%%%%z%ag%n@g@g ﬁﬁg fo acid. Kabat's
nunbering, & ﬁ@/-j}ﬁlf%éfkﬁﬂgiu%%ehﬁrﬁéﬁs&.bOdi es not included in his conpendium

by aligning e antibody in question with one of the consensus sequences
i n Kabat [08Q25] ef dihemreention prvades eaisa el ASLRIGARRIMGEOWE hod for  assi gni ng

resi due nunbers h beconme standard | n t i i identifies
ani no aCF%P%?n%ﬂﬁ?‘?/’éﬁgm%ﬁlggﬁ? rloghaghl and]':éﬁ‘ﬁeéra e '? h%ﬂ?ﬂ%%‘gl edgF% ncl udi ng

chi meri ¢ Qkon 1BMERPZRE AR bR ThStredt@entf afiinenunadiserdaror &oi d at posi tion 50
of a humanm antibody |ight chain occupies the equiyal ent position to an
am no acpttpanaﬁpmsfamﬁica@mﬁprﬁemgéf&ﬁtﬁn%’@?dl‘°§‘¥ﬁ" chain. Thus, as used
herein in the context of chinmeric or humani zed anti bodi es, a reference
such as "at position 297 of the Fc region” refers to the amno acid
position in ani munogl obulin chain, region of an a i mmnogl obulin chain,
or region of a pol ypBRIEFRDESCRYRTION ©F FRE FRGURES obul i n chain, that

ds t iti 297 N ' ' ' | obul i n.
- [0047] "ThOR6EG Mgerst<bamsrrminBgROBE Repires O AT o e on
_of an | @m%%%v%ﬁgpgbﬁbégsggmuﬁggu%@% Ll Mathes ey @aimnf the Fe region

 may vary sone t e region is from about positjon 226-230
~ ext endi ngH3GSVELR4, cad gt ehain FS CSVI-4b HubGpdpt isda ausihedSeWt mpassi ng t he

- CH2 and CH3 "domai.n nc of. .hupan i gn . nd i n Kabat,
supr a. Iﬁhf‘a}éF&VYF}Eﬂ%I}%)“éGgwgt ﬁgkegﬁqg{{%ﬁi}g%\%ﬁ&égt gjhg'rt% léﬁ%vm to exist.

- [0048] Anyid 'c?fdge,ﬁ:%j‘%d i gans1 isandrrblegan dmbdw@belhbults t o the Fc region of

“an 1gG antibody, thereby activating effector mechani sns, resulting in the

cl ear ancq0027)d deigtreZcshioows refulip af poepsmeior binding elligpamy: s include three
[ 1 ul t t T | Th [ tipl
AR PR B s o 11

i sof orns es are al so included.

- Accor di ngtp164 "Eul@SID 1RS af bhtridgrwith thg bealy dhain HudGS VU, Reddpe| | A ( CDL6A)
and FcRyl11B (CD16B). The term"Fe effeactor .Ligand" al.so includes the
neonat al light ehadre SVEck nhud6drStlis 2eppiibody WBHBRC=BYY #8h| enent . Bi ndi ng
of 109G togt ol r a';tgg Marates-20f430k eh agii vitflocesses

i ncl udi ng{%‘ﬁéﬁﬁd@@gﬁ&gﬁ%ﬂ ce (?rge‘glll\élt ed cyt ot oxi Ci ':ﬁ EOE[%CC), rel ease of
i nf | amat e eavedhaih IS GROHRLR pdnddhe hghtichathyHB@NletBoN297Q ear ance of

.1 nmune conp] exes an structio f anti body-coated particles. Binding of
the dq c’@ﬂ*ﬁ@iﬁ%&‘? %&b‘g’gﬁfjﬁéﬁﬁ‘?ﬁ’&}% | gG activates the conpl enent system

~ Activati 0@0@4? COF}#HE@EEOV@ ¥ 8tsi oTRQEN Bied lcol@stifion axspnThat i on, |ysis of

- cell path gerls, a i nflammat ory responses. 11 .29 Nov rrbgr .2006

: aglycosylated humanized antibodies shown compete with aglycosylate clumenc‘

.anﬁbody for binding to CHO-K1 cells expressing the extracellutar domain of

CD16A , ' '

[0029]  Figure 4 shows inhibition of binding of sCD16A to immune

éomple:(es. Hu3G8-1.1 is an antibody with the heavy chain Hu3G8VH-1, and the

light chain Hu3G3VL-1. | ' o

[0030]  Figure 5 shows ITP protection in mice injected i.v. with mAb 3G8

(0.5pg/g) or human IVIG (1mg/g) one hour before _ch6A6 ip injéction.

[0031]  Figure 6 shows ITP protection in mice injected i.v. with mAb 3G8
(0.5pg/g) or human IVIG (1mg/g) one hour before ch6A6 1.v injection .

[0032]  Figure 7 shows the absence of ITP protection in mice injected i.v. with
ch3G8 (0.5pg/g) one hour before 6A6 i.p. injection .



[ 0049] As used herein, an Fe region that "l acks effector function" does not
bind the Fe receptor and/ or does not bind the O g conposneRt Qhihs 20ps enent
and trigger the biol ogical responses characteristic of such binding.

[0050] The term "glycosylation site" refers to an am no acid residue that
IS reco db RERL | ; hment of
sugar red s, R B e B e e e e

ol i gosacdmﬂ’f@eﬁhcaréaefme b%h@dpamectimual | y asparagi ne (N-Iinkage), serine

(0-1inka and_t hregn - linkage).Jesidues. The s |f| sites of
attachrreg[gz"{‘fgual F&guﬁ%g/éh%w% %F&‘Pﬁfl%'io f@%@&ﬁéﬂ&% i \ﬁ]ﬁh Q%ds referred
to as a mméﬂéﬁédr%f&ékﬁﬁﬁggy%ggﬁwn The glycosylation site sequence for

N-Iinked glycosylation is : - Ser- or -Asn- X-Thr-, where X can be any
of the cdfi3fiti ofiguradd swoveacihdsesulis h’éFACISaqa!ﬁrQﬂnen‘@OPhﬂFrf@ll@@ng egi on of

human 1 gG has. tipn Si ac, f domai ns. The
gl ycosyl %ﬁq&qﬁ@g?@ﬁn ﬂ%p@%%%?ﬁ 0:lc)n |§hgasﬁﬁ?qﬁ51g%—§g domai n of
human | gGyidsadiitdd |f@¢m|6%§ﬂ§tﬂe®ta@@slﬁﬁwstlﬁlﬁhﬁ%§Fﬂfﬁfk@@iﬂb@dﬁto #esrdli on 297  (Asn
297). .[0051] The term inmeric," when referring to antibodi es, has the

or di nary antigetni Feg upper rghtquadsan showssrentrophils: thaunpeblef UaAdsRS ch a porti on
- of a heavy and ?E w th an

ant i body %‘P g]f%g's%lem egl(agh%ﬁéoﬂhngga}e ﬁ%()qggr %Eﬁ)n%(?%?ggc portion is
i'dent i cal [pbss]or Mg‘mé@g@htﬁwy\pﬂehemﬁnoimmmmhmmémﬁm@s (e.g.,
- human) . [00521 As used herein, the term "humani zed" has its usual neaning
~in the aravtibody general terms, humanl zation of a non- hurran ant i body

i nvol ves tit f AERaqpl obul in VL
.and VH re@ %ﬁs |l§§ &%gﬁow ramsvvor g%lsoﬂﬁs tEurther as used her ei n,
"humani ze3138 antibodizd) es may corrprl se additional substi tut| ons and nutations

in the CDR and/ot._.fra i,ons, i.nt ease affinity or for
- other purl9838)s. Eigure mi]ﬁﬂ‘b%‘i‘i’#‘i}i‘g {)28 %‘?ﬁﬁﬁh&? P EA8Ror k resi dues
in the hugh uinlaﬁfzg §Gg aﬁ{lgddinést 3B , Jones et al. -

1986, Nat ur e(%gﬁggg%ﬁfgaﬁ Queen @ ' (?Flgéfoc PNatI Acad. Sci. U S. A

~ 86:10029- [20939]F001Fmﬂd4‘¢ﬁ¢mep1;0t@992ofE'c'HRﬂT- - GP16AMODIRYMET: Chot hi a et
~al., 1989, Na 342: 877- 83 net al., 1988, Nature 332:323-27;
© Co et al.ds%§ %‘m‘%\ﬁ?’% ﬁﬂﬁwq U.S. A 88:2869-73; Padlan, 1991,
Mol Mupelo 28: 4@@3835sﬂ?ﬁ\ﬁsﬁﬁ%&lbhﬁﬂmﬁmﬂlﬁﬂdmnﬁ&@mmn human CDR

sequences an framework se uences derived from human antl dy framework

sequence(@)ad@illﬂlftlﬁt!ﬁ%ﬁ B AdN2YEY UdguE 156Ayshovgda \Fé%er 2006
G 5 05 AL R b S LR U g0k 11 ons

- .may be us%é SI ng n co |na 1‘on as a or t mani zed

- -monocl onapointant | bod| es of the present invention. The framework sequences of

Feast Qkﬁﬁﬂ 171852 SRETY 18 Shows Heahetnty Hech O] at | east aboat 80%
g Eﬂm o SRS g%ﬁgﬁﬂlan%d l.8aB6sdyRBsquaR% Hicd BewhitR IRVRAbScysGRHRNCE is from
L has been mduced Figure 16(A) shows administration of HuSGS 5.1-N297Q.
| Figure 16(B) ShOWS admunstratlon of Hu3G8-22.1-N297Q and Hu3G8-22.43-
- N297Q. '
[0042]  Figure 17 shows the therapeutié effect of a humanized anti-CD16A

" antibody in treatment of autoimmune hemolytic anemia.

DETAILED DESCRIPTION
1. Definitions
h [0043] Unless otherwise deﬁned, all terms of art, notations and other scientific
" terms or terminology used herein are infended to have the meanings commonly

understood by those of skill in the art to which this invention pertains. In some



In sone enbodi nents, the substantially human franmework conprises a serine
at position 113 of the VH FR4 domain (e.g., SEQ ID NO2fd)verhifer 9664
herein, a "humani zed anti body” includes, in addition to tetraneric

anti bodi-es;--si-ngl e chain antibodies, antibody fragnents and the |ike that

conprise CDRs derived fro on- hyman anti bo sequences
derived ffHf% ﬁ"tﬁ‘?ﬁn PJE'“DQ%JTOBH?B%%éﬁe ‘%ﬁn?fggﬁe]ﬁ?e‘\ﬁﬁn%’ manmal s'
i ncl ude hymRRSkr RoRy @éﬁ&ﬂc@%@%@ﬁcmmbﬂgﬁéﬁoﬁ defititionaBereifisBoulamat r at s, and
ot her mamal s. [0054] As used herein, neutropeni a" has jts ordinary

meani ng, Bemssaedebscanstracd Wirapresdnha wisemtinhdatentroeveswhablst r ophi | s

circulatin bIo r mal |

neut r ophi gg‘efﬂlyh‘l'fﬁﬁ %do%&ﬁvgﬂ?n@% %rfi‘f%%tqf%g&g%%te&g%%% race%]lpllﬁ%‘ aver age
adul t | ev@hjetsSotBaNSe ihdHEted donSéntizBalabciliqied of Meléctiapbiologycount s | ess t han
500 cells/m8B result in great risk of severe infection. Generally, in

hunans, - sénepdingaeeandpesiit sechaiqges m@ﬁowstﬂeﬁwl%ﬁbwb?MWﬁount | ess than

et oﬁﬁ?iﬁﬁ@%ﬁﬁf%%ﬂ@od’?&j AR5 WERIGH: Juh, GRREAEEET Y 2, DI 0o
" treat menBuck @tksigudsare b &l ﬁjﬂ?h@ﬂiﬁdﬂéﬂaﬂlﬂe isocleas, ButrenpProtdcolsatnt er t he

di sease cqurse of the individyal or cel]l being treated
per f or medarpmelegy G- Srligay piali edsor 1998y nglpdingSupr)gros S@?""éq}%@g&i

pat hol ogy ¢, LHEARG I 191ﬁgieaﬁbﬁBﬁﬁoggr@?k?ﬁﬁubH%Ia}‘dé?ls""'lgg‘PUt limtation,
preventing occurrence “or recurren i sease, alleviation of synptons,
di m ni shmixetudify amplaimenﬂ:ﬂarmgh 200; Mwﬁat@foﬂzzn@zﬂ:é&bmmqmcbs of the

bl et ofiighedines thetmbrea b s AT R e S0 prognos: .
- [ 0056] A”Resérf&FtMﬁ&s%Fw%s | DR TR oS Eeh@hlorl(D. $fifeed., a benefici al

or desired clinrcal result upon'treatment. An effective amount can be
admi ni- st eSe:utktanrassdﬁY; w%),lﬂwmwaare Feshaigges&ieg A. HFM%@@hcal |y

effective 2 unt " LS suf anel i or at e,
stabi | ize W?ée%r @Wtﬁg ’%’uﬁgl\? e‘iﬂgajgﬁ%(ﬁpr%g%}eggl on of the

~ di sease, Mb&LQﬁﬂNﬁeSﬂhﬁiétheesgM%mtﬁovqﬂvaﬂagsgmmoﬁ%me di sease,
or reduce the synptons of the di sease, The anelioration ot reduction need

" not be, ﬂr@rlamdllyanﬁgfwAHW%né#ﬁ bongiary MarupCold SPEmg Earey of time

~ranging f 1@%? d¥eafilack 8RS ) Week or

- nore. TheI‘ELQi %é?%ga(%ggﬁ?ﬁﬁé gen%r kfoggtqg?%éﬁe egy afghe pht;/SI cian on-a
case- by- c@3erdnaPr&ocainih Neclic HbzldrCheheﬂs;dehh WileyofiBang, InbleNawt .  Sever al

-factors are Ly &Qéally taken into account when determ ning an appropriate
dosage to Yoeki )-an” effective amount. These factors include age, sex and

vei ght of (§gayPat TeMermi ARea Gfeﬁshﬁ,*’ﬂﬁ clRehag ~ thAMIetheidre Bankoky of the
e

. condition a the form and fective concentration of the binding protein
~adni ni st eregion, Affcoristaint domein”end thediks, hayesheinardinarg mganing it t hat reduces

art knowniereeRiab b kb B %&@ﬁ%%g?g@mf&ea@ssessed by

the corresponding domains of synthetic (e.g., recombinant) binding proteins (¢.g.,

“humanized antibodies). The basic structural unit of naturally occurring
| ._immu_noglobu]ins (e.g., IgG) is a tetramer having two light chains and two heavy

| chains. Usually naturally occurring immunogidbulin is ekpressed asa

| glycoprotein of about 150,000 daltons, although, as described below, IgG can also
be produced in a nonglycosylated form. The amino-terminal (“N”) portion of each
chain includes a variable region of about 100 to 110 or more amino acids
primarﬂy responsible for antigen recognition. The carboxy-terminal (“c”) portion
of each chain defines a constant region, with light chains having a single constant
<domain and heavy chains usually having three constant domains and a hinge
region. Thus, the structure of the light chains of an JgG molecule is N-Vp-Cp-C



decreased consunption of conplenment, reduced i mune conpl ex deposition at
sites of inflammation (e.g., joints in subjects w th Rfyg Kbhdaeyerbbodubj ects
with [lupus, nyelin sheath, etc.), reduced cytokine release, mgration of
macr opheges---and neutrophils, and the like. [0057] "Substantial sequence

identity," as used herein, refers taq or r S subsequences
(e.g., d@ﬁﬁgﬁsgjmfm‘? oifégighcg{/yp 1536 chlgf;%%%{?@%%g&gzss@éue identity,
prefer ab'hynﬁtre%iSﬁ)S. tTIROMap R %ioRS ofhn IR EolRERWonEEdeNt i ty  when
conpared and aligned for maxi mum correspondence.  Sequence identity between

two si ni lcamplestpméariiy Seterniging ragiond GoDReh whigh wniaiythsiesidues it be neasured by

(1) aligning the sequences t 4 j tities
across tﬁ@nggtr?ﬂ%? ﬁ?@ﬂ&?ﬁnﬁ'ﬁ%é %ngsﬁéggfrgﬁoa%’cross c%r gé%{rll%ﬁ]e | ength of
t he shor t@HiciRfaldisn DstrS e gNT@Rernife te phisfibaingrif thee@DRHsogsand wher e t he

| ength of the aligned sequences or shorter_of ﬁé}l}{? g’ﬁﬁﬁ@&f ences is "L"
r esi dues)Thushe Yoand Vaglomeinshane the uctuse kR lp héR% d t he nunber
" E'resi q;ﬁﬁ%dﬁ%%nat ed as excluded-fromthe conparison) at which there is
an an no ' tity, where the nunber of identities is designated "N';

~(3) and qiop4s]i ng Alsheed\hdaying the térhis “ODMEA bibdingfooteingX&IPI6A in a conpari son

~in the Wsconsin Genetics Software Package,_.

. are used.

. nmonocl ona

of two sequences each of |ength 80 residues, in which cific residues
are excl w_élhoci}fao%@@ﬂp@ﬁ%%wdiniﬁr?w%feéwa?ﬁ@@ %F%ﬁe%E?o?denti ties in
- the remaiying d4 BAGbIoBH1kb S EAUAIACOUIRARIVEY piithsl DAL B) of
. 0

651(80-6) or ues m ght be specified as "excluded" fromthe
cal cul at Isindingeroteihsrbind CI{6Aatia en ingeractiert with Vi taat(os Vu domajnsd{pe in a

non- ant i bod omai n of, fusio rotein | $er J vel optimal alignment

o e el By i35 Ro b I BB L, O

- conput er 1 g démxﬁ@ﬁathﬁﬁaﬁﬁédﬁdﬁahﬁ%aﬁdumieg%égg thapridife Shtddy & Wat er man, -
1981, Adv. pl. Math. 2:482 [local honolo a %PI’I t h? .. Need] eman &

Winsch, 18A® light chihs), ﬂagmentﬂﬂl.emﬁ(?-goﬁﬁb,d% ', B(abgneeA £V SReBeRtskhni, Pear son

G o P FoptbdondE Qo e SPaPAN AL Ngsf ) S T
al gori t Mgy 1S8Rnbes UTel05H  sirdle chasnipitibodfed (628 BBEARE 4., IDBSTA, and TFASTA

, ; .. Geneti.cs Conputer G oup, 575
Sci ence DfciencRdR¥3s-26ysionproteings ety Rhgge éﬁplaﬁg"%?fbl’l@ i oned

al gor i t hry Wi dle (@l o PAISATEL fibSs 63 PEa iR Giict eRG pidihiy penal Ly, - etc. )

amno aci el C acl d’sequence. IS antially simlar
t0" a secpratkinsSameiatg aWe md/heVy domein effrageguticeofl.dommietagpécs at | east

about 70% i dentical,. preferably at |.east gut 80% or at. least about 90%
or even- athe|(dXHA binding PEeIGIR 1S B &F_m’éé‘%&eﬁ-&e aﬁﬂ%tgenffaélytggstanti ally

i dent i cal yaf 6@ ?9n§ﬂdﬁ§l§%&ﬁrﬁhﬁ¥géiaﬁ?l bakprisih®B6@lvafiable sdichiBi@t N, a
~ pol ypeptide, pol'ypeptidé domai R or regioh, of amno_ acid sequence is
" "derived fomains, (aaotwctightichaing ¢rampriging s Yudonein anda kg ghaip gposgnt

T a - hundomdiecrbas bR GE U oo BrevLatys cRebRsilnon Ak tnd £T PLTTE S
regi ons %%%haiﬁ"hﬁng'édﬁﬂ lcyRlarft d8fHairsSuch @k hemRe 04l ) gE£defAsasof t he nouse
expressly noted, the mouse antibody 3G8 is specifically excluded from the '
definition of CD16A binding protein. |

[0046] When referring to binding proteins or antibodies (as broadly defined

‘herein) the assignment of amino acids to each domain is in accordance with the
definitions of Kabat, SEQUENCES OF PROTEINS OF IMMUNOLOGICAL INTEREST
(National Institutes of Health, Bethesda, Md., 1987 and 1991). Amino acids from
the variable regions of the mature heavy and light chains of immunoglobulins are

designated by the position of an amino acid in the chain. Kabat described

 numerous amino acid sequences for antibodies, identified an amino acid

consensus sequence for each subgroup, and assigned a residue number to each
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anti body, and the variable domain franmework regions can be "derived fronf
framewor k sequences of the correspondi ng human anti bodyz9 Ntvahbdr 2065
apparent that one domain, etc., can be derived froma parental domain,
etc., even'though the two differ in sequence due to, for exanple, the

I ntroductl ol 9 id.%ﬁﬁtis%ﬁlbgﬁxg%sch@fnte?ﬂ)%terﬂibl@|t6 SiitakicY Bhdingladdaah change,
pr t he

bi nding arfinity or other erties o protein in which the donain,
etc., is hixmingiendiim by eligrany thh esibadiyde gitdstidn hveithedng of the copfanpusal so be

under st ood t hat .nQrnal] domain, etc.,, “deriyed.from arental domai n,
etc., is 5%@3@%?3@5’8%@’3?“@@?%ﬁ@?:fewgii ﬁﬁ“%?%‘#‘ gihés gahagfﬁeneti c material)

or i nfor gt e muBiHetsSRt b stalaAlinaké dedead endity identfied he par ent al
nol ecul e%%%@%féﬁsét gr?dard abbrevi ati ons are used for am no acids: al anine,

Al a (A); anfnso acids atSemivaiBht pasitions i differephant{bodies sipplyding chigggrg 0 Asp (D) ;

Mg (R Haenied vt or SERGIE R0t Bl p ey it T 191 ArOT IR
- met hi oni Ngndd 1idhichain\Rbdp thd/aduitalrit potttionyd &l @ninvecidbpost®y. t yr osi ne,
Tyr (Y) tryptophan, Trp (W; glycCine, y (Q; .hjsti dlxrge Hs (H):
.{)rg)l i ge, tﬂgrafa(lg%usgan$ﬁ@,@b§1§¢?fﬂm@§u% gused e@@%@iﬂiﬁ?v ?’606F 2, y

nt r oduct i on The (Fc . : in coupling
cyt ot oxi é’h‘ﬁﬂ?fic 'R aén%egﬁa% %(dl%sﬁ?ﬁgggrgﬁéegsﬁg R ¥ ég%lgrﬁ?%]sﬁfoﬂﬁgeg It is
bel i eved fhfigh” tdfdrs to tHeaihdnd aoidpoditishia andsniivriolobelie ptain, regidn pfarunogl obul i n
aggregates (e.g._ _inmune corrpl,exef) gr esent éllpn %Eti[rm mrune di seases and
ot her patdisgemoglobybinshiipprgegien of 2 polypentidgdeayed FYBEY nf | ammat ory response

i n subj ec] ' -0t ' : d oy cpiieReFtddogdieChani sm it is
bel i eved %@%@@%ﬁ%@h@ﬁ%ﬁgﬁgﬁéﬁgﬁ t he FcyRI HAIjr ecggt or (generally
ref err ed Higndadr@ivmoghobuER1I6A" or "the CD 16A receptor” and i mmunogl obul i n

aggregates will alleviate this infl tory.re e. . Aso.w thout

i nt endi nd®®4/Ibe - BBEnHC FEIOR é’ﬁé‘@’\"?’f“&glgﬁg’%ﬁé#g?ﬁ? ﬁ?etoeﬁl%%n%%ﬁl f%c\’éﬂd& i{]hat one
‘method fqf, beduch i fel CtA HeBokAduries RetHe R Bgich alay! i n

aggr egat gisn I'S g%lggg)ghg%eéa%%%ﬁlg%u%ti bcc))di esj_ or gt hereg CDlgA bi ndi ng
pr ot ei ns, varpsdhewhat) wsaallythe Facegion is fr@nahqut posien 4L Gtenirgto3cs (" mAb

s OB st e paf Pehdind ARttt beG AR CHY' g SO D D
Acad SU Usfns)3Béquokdds ofHfathan Hcaesisnd die fdinddh Babat sdpuarain ddgiton, mmune

conpl exes to isolated human NK cells, nonocytes and neutrophils, as well
as to CDlsyarietnekdlintyrie vanemtisase kaown B&¥ésti nents i n whi ch mAb 3G8 has been

L AU U B oot o,
'N. Engl . 1piteshtibddy, kRa6bBactivaingefisvtor netchadisms eg0ling Bl bogleagmed 5- 19) .
Pl at ol ot 476 AEPtction GaBAngBi A AL EHODE BB S e S ant o1 do
‘_ S‘; ‘;ﬁg s, e%icé}ﬁ&fé%& PR FRIAPRRPIOR B THE Rltiph) issfosnsomudcioop, and/ or
: the three Fc receptor types are also included. Accordingly, the term “Fe effector
ﬁgand” includes Both FcRyIIA (CD16A) and FcRyIIB (CD16B). The term “Fe
. effector ligand™ also includes the neonatal Fc receptor (F cyn)'and the Clq
‘component of complement. Binding of IgG to the Fc receptors triggersa variety
of biological processes including antibody-dependent cell-mediated cytotoxicity
(ADCC), release of inflammatory mediators, control of antibody production,
* clearance of immune complexes and destruction of antibody-coated particles.
Binding of the Clq component of compiement to IgG activates the complement

system. Activation of complement plays important roles in opsonization, lysis of

)

cell pathogens, and inflammatory responses.
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neutropeni a. [0062] The present invention provides novel CD 16A binding
proteins, including humani zed and/or agl ycosyl at ed nonggNgiahb&Bhbdodi es,
and nmethods for reducing an deleterious imune response in a subject by
adm nistering the proteins. Adm nistration of these binding proteins is
- shown to wa?r ot aGtik¥ehdrlin, WEkd regthalhi-Shed «OAS! Snéiin tdees fitst i nct

aut oi mune di' seases: autoi mune "henolytic anem a (AHA) and i diopathic
t hr onboc yiwpieifc rpeapparead/oTéess aot bind|thes Cla cemperting of jopeplemewfaniicacy of this

treat ment _.for other autoi mune.di seases as l.1,. 16 29 Novenber 2006
Mbr eover ,mggi?éﬂ?%{)}é’;ﬁgb‘iagmﬁ%%esa‘fhfﬁa&/e ﬁﬁofﬁ%%ﬁﬁ)llﬁmfég(pect edly, adninistration
of anti - God4bh antrhiedeslyobélataint spee sefershte ah emidoiiisd tegidué taBis,

agl ycosylated antibodies) protects against the deleterious jnmmune reponses
char act erreenghizediby adnamin lictis adpersion fon thegtiechmeatief sigarkesidecs ever e

neut r openja, Th | iavanti LQVI met hods for

ant i body-@ﬁﬁoﬁcg%reg’fi?%ct?é@l%él’%%@ﬁ@ﬁ#ggo c}u#%ﬁﬁé%%gﬁg@%%i 1 ons w thout

pr onouncegastiedeneiifinlly aspabptie@Ulinkigie)) Gerthd (0-liakagel ahd elatoming €0- 3. CDL6A
.Binding Proteins 100631 A variety of CD 16A bindjng proteins nmay be used in

" the met hdinkegs) resiges; dhe mracais siteh pt affcamept wally Aefefeherasteistie i ncl ude

human or i g-mg I i beg . '5) i ndi ng anti body
-~ fragnment ssgéﬂ"e&g#,%?sc v @?’@%#SFZ@%%% %&%ﬁs i g}ﬁigieté,s&ég@r%ﬁents,
m ni bodi gfycoayleiiam sitdsenuence fdrdHinkedkglycarybitionns: tAsi-Xbberdot-eAsID16A vi a an
interactign with a light chain variabl.e region _donmain, a heavy chain
var i abl e XdgorheBER: be ke SqrygRHqna AR PeRPRIS e D 16A
- bi ndi ng trel lof hifial ' B8 oh B¥ENEAOR SONHF ths€s,2a VL and/ or
Vu dommi Wt@t&ﬁiggogge or %&%%@vﬁ#h Oiéequ’e_nce.s deri ved@?ﬂr om a
. non- humardoardns. Abecyesylathadirat anguts ah thegglpensylation site inddd 6A2 ant | body, and -
one or noye frapework regi ith derj.ved fromfranework..se nces of one
.~ or nore WPM@%W@&&HW@@OW ﬁﬁﬂaﬁﬁﬁl&en&%ﬁf’lupﬁgng nonocl onal
~anti bodi gasn b9y Whi ch CDR and other sequences may be obtained, are known
(see, e.g., Tanmand Schmdt, 1996, J. |Imm 157:1576-81; Fleit et al.,
1989, p. 18051 EURBeterm “Thimexis, HwhenurEring feantibpdiasbasEoordineyyET| C CELLS,
~Reinherz et al.. K: i - Mer |l aq: X YTE TYPI NG
S WA ﬁ%ﬁ&mﬁﬁgéﬁﬁﬁﬁeﬁf"d{? ﬂi%ﬁ@ﬁg‘ﬂ%ﬁﬁ@%ﬁ%wﬁg ford: Oxford
Uni ver si thighPeleds is illSthl tolorbaolopoud With e antivody\itnt bnEkpdeiddI(E:BERENTI ATI ON
ANTI GENS, KapE))p et al., eds. Oxford_ Univ., Press, Oxford: LEUKOCYTE TYPI NG
Vi VHI TE TS WFWW@QWS%@@%@H geglagAusIthAn  ods. Oxford
Univ. Pr 192{1:5 5&@5&2 G VI:  WH TE CELL DI FFERENTI ATI ON
ANTI GENS, |%ﬁ<‘fr)rbt o:theg . Taﬁ%ﬁi%ﬁF ancis. In addition, as shown in the
Exanpl es,[0052) CDWsAstd inteingthe tatneffimmanizead” hacitgsvalenednimgin tBPart6A expr essed
~on cells can be obtained using | |- .known nethods f{or r.oducti on and :
o0l Soti oo gPactahGEnS e e o andp e G spRhRa R

. CDR sequences from non-human imﬁmn_ogloblﬂin Vi and Vy regions into human

pe-d

o framework regions. Further, as used herein, “humanized” antibodies may
: éompﬁse additional substitutions and mutations in the CDR and/or framework
* regions introduced to increase affinity or for other purposes. For example,
substitution of nonhuman framework residues in the human sequence can increase
affinity. See, e.g., Jones et al., 1986, Nature 321:522—25; Queen et al., 1989,
Proc. Natl. Acad, Sci. U.S.4. 86:10029-33; Foote and Winter, 1992, J Mol. Biol.
- 224:487-99; Chothia et al., 1989, Nature 342:877-83; Riechmann et al., 1988,
Nature 332:323-27; Coetal., 1991, Proc. Natl. Acad. Sci. U.S.4. 88:2869-73;
: Padlan, 1991, Mol. Immunol 28:489-98. The resulting variable domains have
' non-human CDR sequences and framework seQuences dérived from human

antibody framework sequence(s) or a human consensus sequence (é.g., as
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(e.g., hybridoma technol ogy, phage display, and the like). See, for

exanmpl e, 17 29 Novenmber 2006 O Connel et al., 2002; J.2d\RbverB@boos

321: 49-56; Hoogenboom and Chanes, 2000, Inmm Today 21:371078; Krebs et al.,
2001, J. I'mm Methods 254:67-84; and other references cited herein.
- Monocl onakisaRlddIR UaBst SR, A REfe) YRS ERGGRn Wiork FilidRImALd Of

humani zed usi ng technl ques usi ng Techni ques of anti body umani'zati on known
in the arbeude@@hfgly ¢f ihepmhinatieh gs abadis fortibermmmanedbodioskragai nst CDL6A can
be produced., ysing transgeni c ani mal s. havi ng el enent f _a_.hupan i mmune
system ( sdibo ?eﬁf)?the@.r@? By ?wrgﬁ%‘lﬂﬁﬂﬁsgfgg’%{fl@@éﬁ’, usi ng human
peri pher %@Bﬁggr@%%ﬁamiﬁ@ﬁﬁ%me toyabhich k3B&nt S6i 8168t At 20%)of DY
screening a l'ibrary fromhuman B cells according to the general
prot ocol thetunaedntijodsisequanice,aisnaliy gdeast geous §8% hupaps; amingostadignby ot her

met hods. 066], |t t lated that, .fer sonme .POSES, .t _may be
advant ag e%ﬁ@as?%bo,uﬁl g Q%CEE%AE%E‘HP%QSESP%FS i%@@ﬁ%‘w?‘aﬂ%ﬁé@?fﬁeé@ﬁféi receptor at
the same BPichREnbdamBsts, e $BBtandallPhuhs@fbmsubiki sty sdridsatto this

epi tope to block binding by 3G3. Methods for epitope mapping and

conpet i t | pesititmbidef ths Ha ki ip {e-2 SERED YOhAHdiARfsed 88813 with t he
desi red bisndi by : i s i th t of
exper  ment i e BREN SRARS, HRldad B Roceerk MISOGE fhl dilo 19 20
Stahl et adtibodiS Sahtibbyt fragiBerntn akd b ikl dlgyt cBmPAS CDRs diglivdd fesd aet al ., 1986,

J. Imunol. 137:3614-19; rel et al., 1988, Nblec, | nol . .25:7-15;
Cheung et heg-humamanfibogy %4“% ework spapengss depivedimy Buma Bameworky - 1990,
Scand J | | . 32:77-82. Also see Exanples and 3@i), infra. For
~instance, t I's possible to determine if two antibodies bind to the sane

Csite by [0058] onds wkdhbweing fiiatronilgsincinde hpmensenotbumamt pymatesn an ELI SA
pl ate and then asur.in he abél'@%% of the second antibody to bind to the
“capt ur ed HSFRI§ETHC %Mﬁg‘@@&«ﬁ% PESh2EEY-so be achi eved by |abeling a

“first ant '!db@d}’w A’éﬁs%&hlaﬁéirﬂ"neﬂﬁb%@aﬁiﬁﬁhké@tsWdiﬂﬂrﬁﬂeﬁﬂ&gﬁ@ﬁdréfadit@auc! i de or
fl uorophore, and neasuring the ability of an unlabeled second antibody to
_inhibit tsetelnmdichothe umher dfinegtrophilsidistlating in the blogdds gmemeallel |s, in

solution,,or an a solid.phase. 671 1t i I Sy asure the
“ability o}ovénf]i‘eb%mieﬁ%l Inggtﬁol{ méF‘ﬁ%‘ﬁ?S”%f"g‘?%%%%mgk??%ég%ﬂﬁor to i mmune
conpl exesrdcar MER £ Brakt ik oV éltie sbout 3800 célhyrimé of blopd.eXesraphél f or ned by
first coating the plate with an antigen _such as fluorescein, then applying

a speci f i ot 13591'1‘1@%5%%@5@1&%#?3%@81{36"@ﬂ{é’fﬁP‘éﬁf‘é!ﬂf‘f’cﬂ‘?Ps GepagHE conpl ex
th h ' : RIIIa.
en SerV ek EvbicdRoddils 8 ALHRL ﬁg@gg@@@g@; s marcRia

Al ternatively a soluble i ne conp ed, 18 29
Noverber 6 500 celbthing, and moddrate nedtyupeniatis clnactarizedby adidashuc! i de or

- fluorophore. The abiljty of I.hodi t@ inhibit the binding of these
| abel ed i AFHIFAPOE GHFH: a}P%‘téﬁ&}léB ?@?@mon- cells, in solution or on a

~sol i d phagRsspn tAehseRefRiSHERfhent” refers to clinical infervention in an attempt
 toalter the disease course of the individual or cell being treated, and can be

performed either for prophylaxis or during the couise_ of clinical pathology.

- Therapeutic effects of treatment include without limitation, preventing occurrence
or recurrence of disease, alleviation of symptoms, diminishment of any direct or
indirect pathological consequences of the disease, decreasing the rate of disease
progression, amelioration or palliation of the disease state, and remission or
improved prognosis.

[0056]  An “effective amount” is an amount sufficient to effect a beneficial or
desired clinical result upon treatment. An effective amount can be administered
to a patient in one or more doses; A “therapeutically effective amount” is an

amount that is sufficient to palliate, ameliorate, stabilize, reverse or slow the
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-~ tetraneri

[ 0068] CD16A binding proteins of the invention may or may not conprise a
human i mmunogl obulin Fc region. Fc regions are not presgpiovRberoBgdpl e, in
scFv binding proteins. Fc regions are present, for exanple, in human or
humani zed -t-etranmeri ¢ nonocl onal 1gG anti bodi es. As described in detai

- below, in sone enppdiments of .the preasent i | A Dbi ndi ng
protei n PIFEIFHE. ggﬁlelgése?%eg%ﬂm?ﬂgfgﬁg ceathe Eﬁt}{@r%g%fggﬁ&esg@ gg%fslj?gct ion, e.g.,

reduced afifeidichie, of RAuathekiapionds i iBadidesselCTheaaneiorkion ecediction or C

conponent of conplenent conpared to the unaltered F,c@rof ion (e.g., Fc of

nat ur al | ynesdat be.fgd ng@lly ipnet epmranent, Rulghey @Tﬁ’ééipﬁﬁﬁ ®Fc region is not
015097 24l PR, TS0 S LETRHDrinpod | on 297

Such anti c effector uncti Thus, in sone

enmbodi mengfedive aheuitiy gaddrally détbreniGéd Bbthelphpsiciag on proasebyrcaodssinot  exhi bi t
"Fc-nedi ated_binding to,_an effector |igand such as an Fc .receptor or the Cl
corrponenta’@ﬁlsé’ﬁmgﬁéﬁﬂﬁﬁfg‘et%ﬁw-a%@ Eactprs W@@Eﬂgbﬁ’ﬁﬁ’%ﬂt n the binding

protein | | O : : ' i ~function is

ue o an e Wi icRehi B8 8 aobi0frre Rists 1A A R St Do

Bi ndi ng PTatseifasosinindesigegseRRRd Sedighetnt @ Biinnt, the conditiomdingG8  CDR

Sequences, [007 CD16A bi ndi ng. protej ns that can.be used i.n the practice

of the iH ,-tg%sqvmwlﬁjgﬁ?ﬁqyﬁg}q%gng&#&fqr@!aﬁgeﬁ%@ﬁﬁ CRGUEREE™ er i ved from

(i.e., hayeMndide gﬁ%fga&ﬁiﬂi&&e&a% ‘Gl dH fedficih@mbhe” GRS of the nouse
y

nonocl onal anti bo &3. Conpl ementary cDNAs encodi ng the heavy chain and
| i ght chaamovtrthatbduces inffiavmsation in hsubjocts & Bdactionin aipm9aBody,

i ncl udi ng. th di i | . d
doscr i beqPF AReHen B Airgreut crfeaih, e Ak CRREABPBMIMRRETC 2 o 5
are provi deged2ed exsangtion 6f SRaplemene tdbbsd inniQompaddehotitiby aand SEQ ID

NG 3 and 4 (VH).. Using the nouse varjable region and CDR seqguences, a

- | ar ge nunbigss affiniammetandeagndomtiinsnbisets v dAdrey AuPBEaMES  conpri si ng
| : e i . PSS
Thert propiit BRIk WS, 3T Bl e leiéhn oD OO0 8D

“16A Wit h hhdihefophil, ayd thedikeave ot her desirable properties, 19 29 Novenber
2006 antibody heavy chains conprising a VH region with CDRs derived from
3G8 were [?ﬂﬁucecﬁ“éﬁép%ﬁ?ﬂq‘?éwwt&oéﬁHﬁfgs‘ﬁ%ﬂ’)feﬁﬁrﬁFP‘é’??tqfﬁ?ﬂiﬁ i ght

e | e . . or it 0d
chal ns Cog%ﬁz’lse%%asub E?Jcﬁg%é;q@. é,_doﬁlaEM&a@'EﬁVe‘é%%aHM%@/ fify oduce a

I's. Properties of the resulting tetraneric

—

- anti bodi escideesidutddentity, peefembly aiderst atmut 90%6) avat lgast ahosie PF%adenb&l ow, CD16A

~ binding prqteins conprisin &S  CDRs, such t he; humani. nti body .
pr ot ei ns EP?IHBEFGEE‘F‘%%%’%F%% mﬁﬁ?“ﬂ%cor{f’%‘?}]ad%%%ep&ﬁ%ﬁnﬁ%d&%%j i nvention to
© reduce anpgglesh Bkb Stflat STHUBACES §8. B9 REfbodf vakblRe@i@iR) EaDF hedsiredne aspect,
- the CD 16A binding protein of the invention may CO[H)I’I_SG a he%;/y chain
variabl e Ypbialignimewhe saquences tmexistzce GpfotelavaRes ghjdeptities across the
o - entire length of the sequences, or across the entire length of the shorter of the two
sequences, if of different Iengﬂas (and where the'length of the aligned sequences

o shorter of the aligned sequences is “L” residues); (2) counting the number of

~ positions (not including the number “B” residues designated as excluded from the
_7 comparison) at which there is an amino acid identity, where the number of
identities is designated “N”; (3) and dividing the N by the “L” minus “E.” For
example, in a comparison of two sequences each of length 80 residues, in which 6
specific residues are excluded from the comparison and for which there are 65
identities in the remaining 74 positions, the sequence identity would be N/(L-E) or
65/(80-6) or 87.8%. (Residues might be speciﬁed as “excluded” from the
.calculati.on when, for iltustration but not limitation, they are in a non-antibody
“domain of fusion protein.) Alternatively, optimal alignment and sequence identity
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three CDRs) have the sequence of a CDR (and nore typically all three CDRs)

of = the nouse nonocl onal antibody 3G8 heavy chain and fay WS bbH6s

remai ning portions of the binding protein are substantially human (derived

fromand substantially simlar to, the heavy chain variable region of a

 hunman antjb ntion provides
a humani zedgggeﬁlﬁtte?%gggﬂghﬁgﬁ%%ngﬁgﬁk?ﬂrag%%ebﬁcont a?%%ﬁgbégg%s derived from

the 3&8 anhﬂb&(Waﬁennal 198 hstdntppl Mpth Pl flocahbewelkrgy blgoribmlwhi ch at | east

rom t he Nestlemepanadrgchaoats Joket titly 188 BTt ek For exanpl o i n
one enbod n]DtPEﬁ's&P@(Emeaﬁ' isfs%r?;écr Nt N8y BSS:. OBR ssenmaneardt | east by

havi ng one or substitutions shown. in Table 1 ﬁu@ ., valine at

posi t i on fazsiindaxipracthodi of ABSQiml etpﬂésili??{bd BoliFiolcbbpd0iy AB%ni ne at

~position 52 artlc acid at
position a&?“i %%é%g‘&f?gt 1’15 é g@cﬁﬁ%&?ﬁ %gﬁserl ne at position
- 60 in CDH%?AS‘IQM:P@eWmB&%&ﬁG@ﬁb&QSbﬂw%k @hftﬁ:s@omﬁmltlon 99 in
- CDR3, and/or aspartic acid at position 101 o . Suitable CD16 binding

pr ot ei ns Grayp.&dmSiciepee Dr., MadisongWIhr When gringgps 05?“@@@5@“%& i tutions

have addiacafifs o Behyl BadmBlort CESRIRBFIEA. A PehaRPCRRE RO Y 20
bi ndi ng PAiAInG aoiloremieiid &id sequerve)is “mihatannadjayrmmhihetodamumdsequence t hat

is the same as, or simlar to, the VH donain of thi zn‘gGBVZI;tl construct,
the sequé"ﬁ@@ﬂ@?“WH@?@@%I@W‘H’@HCQﬁGWI%a@WBWm Yarigenticak he i nventi on

~ provides p?%fa%gf%q@éa@ﬁ emt%aé@ag du?ﬁ‘%@r 20129 bevasbgr 2006

dormai n wi*t uence at | romthe VH domai n of Hu3G8VH 1 by
zero, onedemﬂntﬂeqummnaemﬁbmmmwm also substagtally omilar.i n Table 1;
one or_nore than one

(2) differs fromthe VH domain of. Hu

of the lpéﬁﬁémrésga%‘w%%ﬂgp%fkmﬁﬁ g‘ %ﬁ.@oire%%oE MO at | east

- about 80%; ds@ﬁﬁédcfs?é “defivbERoRY ah6et whbPiHe t&@%%@ﬂ@hs%@aﬂ%hﬁw oAl | east
about 95% i tical, or even at |east about 98 A)ldentlcal to the HU3GBVH 1

3 VHbseguemubstmhdIMQMmevﬁdﬂmmamat biphegicql fardion =X engpiamn)e, VR donai ns 01(‘j CDI
6 VH- 5
uscavH FRiaizet FRet miphSoipfi Bb O O BSRplsapeiaREBntle basE L P B0C

~ sequence (UJDRS) dief‘ﬂeﬁﬁedﬁ&ﬂ’tﬁhﬁdon@époﬂd&@@ﬂﬂsbﬂh‘&&bd:&e&joﬂwloaﬂ | east one, at .
least two, at |east three, at |east four 4, at %FEJY ,or at |east six

‘of the smgqubuﬂl‘bﬂ@‘@ﬁébhdpﬁm%@@e‘@f m@@gsg%kq %m are believed to

resul t i | L%an#i%rﬁ’é}p%ﬂf A GRI1 hE Gppdréffunogeni ci ty
- of a CD1 |n°§| Egﬁpﬁgse#nﬁ%(; 2 stere ﬁumans RP certain
‘enbodi n”erthaonblden:dageeecaﬁbsdqnmddhomd@atam@dmmm,emeemm1 VH domain-
0
at the repal hl AgPOSLLONR dfod ol SR MM d0iioR orhE B REH 00

affect, or alternatively do not change, binding affinity or other properties of the

- proteinin which the domain, efc., is contained, such as thbse described herein. It
- will also be understood that normally a domain, efc., “derived from™ a parental
domain, etc., is made, produced or designed using materials (e.g. genetic material)
or informatioﬁ {e.g., nucleotide or amino acid sequence) from the parental |
- molecule. o
[0059]  Standard abbreviations are used for amino acids: alanine, Ala (A);
serine, Ser (S); threonine, Thr (T); aspartic acid, Asp (D); glutamic acid, Glu (E);
 asparagine, Asn (N); glutamine, Gln (Q); arginine, Arg (R); Iysine, Lys (K);
isoleucine, Ile (I); leucine, Leu (L); methionine, Met (M); valine, Val (V);
phenylalanine, Phe (¥); tyrosine, Tyr (Y); tryptophan, Trp (W); glycine, Gly (G);
~ histidine, His (FI): proline, Pro (P); and cysteine, Cys (C). '
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| east about 95% or at |east about 98% Table 1 Vn Domain Substitutions No.
Kabat Region Substitutions Position 1 2 FR1L Ile 2 5 FRInbYSubes 286 FRL Thr
4 30 FR1 Arg 5 34 CDRI vVal 6 50 CDR2 Leu 7 52 CDR2 Phe or Tyr or Asp 8
54 CDR2 Asn 9 60 CDR2 Ser 10 62 CDR2 Ser 11 70 FR3 Thr 12 94 FR3 G n or
"Lys or Ala or Hs 13 99 CDR3 Tyr 14 101 CDR3 Asp 21 29 Novenber 2006

[ 00761 For illustration and not Iimtation, the sequences of a nunber of
CD16A bi ndi wgresustiern VH donmins is shown in Table 3. As described in the

Ex I t h f d h
oyt cons AU oot ot BT chRp e COLR Rz T A USURVIE &P PRRe ey n
(descr| begnmhgs 9(‘!}‘}1%&9 ah@bdlidsqb Eﬁ@@c&ffésﬁdﬁ’sé?oﬁ'ﬁﬁehe%@djt}ﬁtﬁ@' ng of the

anti bodies to CD16 nmeasured to assess the effect of am no acid

substitut hﬂmctbnmfaheﬂcqtmmﬁmcemmmmgﬂcﬁuhmaggrems(bgucts in which the
VH donai n_has a sequence of _hu308VH 1, 2, 3, 14, 16, 17, 18,

19, 20, zzmmﬁee complexes) pregent ji antognmyne dlS%?éeS@ﬁot@ez Paﬁlﬁge%a 35. 36, 37,
42, 43, 4dgy I 'R delBiefiBud nf-"‘r'afnna‘fml}'r oﬂ%msﬂb%&s hya@MH+ 6 and -40
g, ndi ng

VH dormai ns show ng 1 nternedi ate bindi proteins conprising
t he VH doimemingio HelGa¥/ by 5 spendfit u@Ceisng At 1séuehewdml§1td@1usmgttbe have

. particularly favorabl I.[di n roperti B. VL.Region 00771 Simlar
- studies \/\é‘?%%ég g")fblgﬂ $ gP?%ﬂﬁ"@iﬁ%’(T‘?‘#Q&“'“: . ’I}Pr sequences
Wi th faVOhg.@'@wmfycelgowaae%Hﬁa elobfliP i @%%%ﬂaﬁl@ﬁaf SURNLi on  provides a

CD 16A binding protern containing-a aln variable domain in -
mﬂammatory response. Also without mtendmg to be bound by a specific

mechanism, it is believed that one method for reducing the interaction of CD16A

and immunoglobulin aggregates is by use of anti-CD16A antibodies, or other
CD16A binding proteins, to block the interaction.
[0061]  Monoclonal antibody 3G8 (“mAb 3G8”) is a mouse monoclonal
-antibody that binds the Fe-binding domain of human CD16A and B with a K, of

- 1x10° M (Fleit et al., 1982, Proc. Natl. Acad. Sci. U.S.4 79:3275-79). 3G8
blocks the binding of human IgG, immune complexes to isolated human NK celis,

" monocytes and neutrophils, as well as to CD16A-transfected 293 celis.
Experiments in which mAb 3G8 has been administered to human patients for
“treatment of idiopathic thrombocytopeﬁic purpura (ITP) have been conducted
(Clarkson et al., 1986, N. Engl. J Med. 314:1236-39; Soubrane, et al.-, 1993, Blood

~ 81:15-19). Administration of the 3G8 antibody was reported to result in increased

platelet levels and was accompanied by one or more significant side effects,

- including a HAMA response, cytokine release syndrome, and/or pronounced
neutropenia. | '
[0062]  The present invention provides novel CD16A binding proteins,
including humanized aﬁd/or aglycosylated monoclonal antibodies; and methods
for reducing an deleterious immune response in a subject by administering the
proteins. Administration of these binding proteins is shown to be protective in
~well established models for two distinct autoimmune diseases: autoimmune
hemolytic anemia (AHA) and idiopathic thrombocytopenic purpura. These results

are indicative of efficacy of this treatment for other autoimmune diseases as well.
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whi ch at | east one CDR (and usually three CDRs) has the sequence of a CDR

(and nore typically all three CDRs) of the nouse nonoclonglenith by 3G8

light chain and for which the renmaining portions of the binding protein
are substantially human (derived fromand substantially simlar to, the

" heavy chajn vari.abl i LHJ{E%S i Mm@ Les). [00781 In

one aspe O,re%vﬁléﬂ?en g%l{tlg%r%ﬁg?g%%‘g% a %ﬁ%ﬂfﬁ%@%’@ ant i gg%gbgr ant i body

f r agment 2gRODA6AI GbEDRs withralterd cffeotor flretideE.antglpadylated a  substantial Iy

human framework, but in 'Whiriug af | east one of e light chain

th f.t
vari abl e ag#hediep) mperisagaingt We ggletrious FBWPEEWB%?E&%E%B@W& | antibody 3G8
1 ght Ch%tpirﬁg@g%et dig(ilrﬁg&g VR RBhe abite sGRRE Aluripbhiar Thi, @@ t he 3C8

sequence ‘a ving one or ‘nore amno acid substitutions in a CDR
such as invenomroniicensy bsigents hhd nstigids for antibTdpmediatedeetgctedar gi ni ne at

position 24 in CDRL; serine.at posjtion 25in53%)31' j at position
32 in CDRP?@GEMWWUB&?QP%“BHE E%th?‘ﬁ Repjgpnegd side Fﬁ%ctt%é}?%mgr ypt ophan or

- serine at, RoskdrhAfetfbablePR2;, serine at position 53 in CDR2; al anine or
gl ut am ntémg pos% ona556i n CDR2; threonine at position 56 in CDR2; serine
~at position 93 in CDR3; and/or threonine at position 94 in CDR3). In

vari ous - ' t the variabl e domain can have 22 29 Novenber 2006 O,
1, 2, _3,%229?@”%34?'8@?%% substitutions (and often have froml to 4
~of these [o@Bpst i A vhii&por CING bR Prdivins erty Beaused aile methoals oS ubst i t ut i ons

as well. [0079] In one enmbodi nent, a sujtable 16A bi ndinhg. protein may
~ conpri se the invéngion. Shﬁ&ﬁe@ﬁ%ﬁ%ﬂ@gm@%w&@ﬁﬁw&sam as, or

‘simlar to, the,VL...d i - ence of

whi ch is%ﬁ’x\"&%&nu‘lﬁo‘ﬁg%a;?g Q%rlg'g%aﬁr%ﬁ%%“%§i e ents (O e O p16A
bi ndi ng Rk sibgleRhsiamptibsdiag Fab Yagmenspininibedies) and enprbercatibergtlifel) differs
fromthe VL donmain of Hu3GBVL-1 % Z€ero, . ﬁngﬁ,’g&or m)re.q%i‘ t he CDR

subst i t uttreteias that bind te FLI16ATER AR interacBon Hith adisht ¢hain vanaple 168108, 1w n of |
HuU3GBVL- . : rk substitutions set forth in
Tabl e 2; ]dgglém?%:%g at%‘m;%aé{sétme:tg fg?tdggl&éli{’ggﬁ??cal ,. often at | east about

' 90% and [eegHpt i nimssoate dratmstimentsythe OBtSAdEnding atoteip forupepceprding it  about

98% identjcal to the Hu3GBVL-1,VL uenc the r i A itions.
[00(;30] SHHPT\IOMPLISES %ﬁ&?dfeb@?%ﬁ%ﬁ‘ﬁgﬁaﬁr%ﬁ 3?@%?%38 ?lflventi on
have the SegHERWREd HoREBN0hufiin uBCBM6ALMibaAy, Shehvas 4 modsehintis 4 and 6.

[0081] The VL domai n may have a sequence that d{h;{ ers,fromthat of
Hu3GSVL- ICRIKebamgibofy apdame or mgie frameworpregiangdithderived §0m3 a1 | east 4, at

| east 5, . at least 6. at .l ]ﬁ{ £ SHaiift. ASeRsts f the

substi t ut éwogﬁgwe{l%e%fggﬁgﬁé{n& ese su%%% ut'i orisAare glz?iioeved to result
i N i ncr eagathugibiapkitioD{ 6% nfdRotlotsl aatitodies, froatwhizhtCRR iandotheyeni city of a CD
| 6A bi ndi ng protein when adm njstered to umans. ggﬁ(?r@gl enbodi nment s,

t he degr esqushcesenuebrebtaigedare ynoWn {398 ¢ & ?%Pr?&déﬁ b 519 1's at | east

about . 80%,,,2115§.9875- 82k PA%1989, . LS LARRHTE TR IRthgAS L about 98% -

- MYELOID AND HEMATOPOIETIC CELLS, Reinherz et al., eds. New York: Springer-
- Veﬂag; 1986; LEUCOCYTE TYPING TH: WenTE CELL DIFFERENTIATION ANTIGENS
McMichaei AJ, ed., Oxford: Oxford University Press, 1986); LEUKOCYTE TYPING
. IV: WHITE CELL DIFFERENTIATION ANTIGENS, Kapp et al., eds. Oxford Univ.
Press, Oxford; LEUKOCYTE TYPING V: WHITE CELL DIFFERENTIATION ANTIGENS,
Schlossman et al., eds. Oxford Univ. Press, Oxford; LEUROCYTE TYPING VI:
WHhTE CELL DIFFERENTIATION ANTIGENS, Kishimoto, ed. Taylor & Francis. In
addition, as shown in the Examplés, new CD16A binding proteius that recognize
" ‘human CD16A expressed on cells can be obtajngd using well known methods for
 production and selection of monoclonal antibodies or related‘ binding proteins

" (e.g., hybridoma technology, phage display, and the like). See, for example,
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29 Novenber 2006 Table 2 VL Dommin Substitutions No. Kabat Region
Substitutions Position 1 24 CDRL Arg 2 25 CDRL Ser 33K &dhber o 4 33
CDR1 Leu 5 50 CDR2 Asp or Trp or Ser 6 51 CDR2 Ala 7 53 CDR2" Ser 8 55
CDR2 Al'a~or-@&m 9 56 CDR2 Thr 10 93 CDR3 Ser 11 94 CDR3 Thr [0082] For
“illustratj t hd-m [ e CD16A

b ndi ng- B aC R R L S B, 2900, he

Exanpl es, i fToday Li gt 0Thdlmsss eahp2008i Adnirh ddeheddilbdrideldt; fudeiliet o a hunman
Cx constant domai n. were expressed. wi.t h.the HUIBGBVH 1 heavy .chain
(descri bagteranssy eyed kereigy :ﬁ?’&"i tbodigs IRBL RO-DUHAR SIGECEEMEShg of t he

anti bodi €g,; 1,0 %uﬁgﬁ%&eﬁ%ﬁl t&BnlRe 2SS fockiiqua fregtibedy ani no acid
substitut%ﬁr}gu%oanpare to thelé Husctgl%L-l L doﬁai n. @n@?ructs in which the
VL domai rinhesizateadmewndn tie athu3&@VL-1, 2, 3,4,5, 10,16, 18, 19, 21, 22, 24,

27, 28, 3 3, 34, 35, 36,37, and.42.showed high .affinity. hinding and
huscVL- 180637 Afteraivelis fulbghuny inghSaiSn i CUBR A phopdid O 08

- intermedi gh. i 'éﬁ%m‘ﬁ![%&@ﬁaﬁh%bﬁen@waﬁhﬁﬁniﬁﬁm& bkedg(seh@. 2L domai ns of
hu3G3VL- 1, S&EBVL-22, and hu3G8VL-43 are considered to have particularly

f-avor abl eUl. RefentNps.dp#0%$%5sand@,5450806). vaivigdwsnasfpevipheraldylend eglls domai ns

.' |[ (riTo'rﬁﬁ!)g fi@ﬁgfiﬂfﬁ 21]0% H%)Q@tf’??f%ﬁgé%@E%Q%Eg%%%%%efp@?%{fﬁaﬂﬁﬁ;fll h%)?% rB essed under

condi t i ONgefis Ac¥dHliR th ARYocReRDpickico] batlinedby Haseettab] 1289 Ksiencant i body, or can

~be'so conbined invitro. Simlarly, conbinations of VL and/or VH domai ns

can be e3ffrE¥Seand by other msthoddf singl e chain antibodies, and still other

xpr esaea1966) Pt Tolpidiak TR0 PheultesBO S iy YCHdRBRENER) 200 | e
'VL- domai nusaso1 6 A dihdid A9tdinvbatiend e @D 16rereetptocarthdsanmeoapitoped Wi th a :

3@&8-derived VH-domai n descri be erein t L . . e
bound by 3G8, or at least suﬂic?en y cfose fo %is epitope to block binding by

3G8. Methods for epitope mapping and competitive binding experiments to

identify binding proteins with the desired binding properties are well known to

those skilled in the art of experimental immunology. See, for example, Harlow
: and Lane, cited supra; Stahl et al., 1983, Methods in Enzymology 9:242-53;

= Kirkland ef al., 1986, J. Immunol. 137:3614-19; Morel et al., 1988, Molec.
Immunol. 25:7-15; Cheung et al., 1990, Virology 176:546-52; and Moldenhauer et
al., 1990, Scand. J. Immunol. 32:77-82. Also see Examples and §3G(i), infra. For
instance, it is possible to determine if two antibodies bind to the Same site by

| using one of the antibodies to capture the antigen on an ELISA plate and then
‘measuring the ability of the éec(md antibody to bind to the captured antigen.

- . Ei)itope comparisoﬁ can also be achieved by labeling a first antibody, directly or
indirectly, with an enzyme, radionuclide or ﬂudrophore, and measuring the ability
of an unlabeled second antibody to inhibit the binding of the first antibody to the
antigen on cells, in solution, or on a solid phase.

'[0067] Itis also Iﬁossible to measure the ability of antibodies to block the
binding of the CD16A receptor fo immune complexes formed on ELISA plates.
Such immune complexes are formed by first coating the plate with an antigen
such as fluorescein, then appiying a specific anti-fluorescein antibody to the plate.
This immune comﬁlex then serves as the ligand for soluble Fc receptors such as

~ sFcRIMla. Alternatively a soluble immune complex may be formed and labeled,
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produce a CD16A binding protein, and all such conbinations are
contenplated. [0084] For illustration and not for |i m4gthRmbeeraml es of
useful CDL6A binding proteins are those conprising at |east one VH domain
and at -1east--one VL domain, where the VH domain is from hu3GVH 1,
" hu3GVH r hu3GBVEE S . : {42 dr Srubfodib U 348 Mhiliky o U3GBVL- 22 or
hu3&@VL- .G%Vr?rubcﬁ?Cﬁ%ﬁf@??g%ﬁlﬁ&ﬁ?{%@ﬂgﬁcﬁg Feso‘f’ghat corrpriiyse hu3@&BVH- 22
and ei t hgfibolied 68 Mbibit the b3 oftBese a3 GRVhurtS;ongriexss 838VH 5 and hu3G8VL- 1
have favorable properties. [0085] liﬁhw Il b aggr eci a%gd by those of skill
that t heresepjosriseesllss ngplugiorypr ogyp Relidihage & § AR T¥an be further
modi fi ed y ; b ;@%ntih hlaYick YndeouEcHpraB a( see Schier et
al ., 199gﬁ%§?tp&:8&0%%’ﬁg$g%§§%§fiﬁ67 Baughea?ty et al. ,151998, Protei n Eng.
 11: 825- 38imRedamuadglabulin BORFionNEt regibust ae mabpresens fosxemple, iBoder et al .,
2000, Proc, Natl|. Acad Sgi. U S A 97:10701-705; K d Souriau, 2003,
" Nat ure MNeRHvChipéing p19ieinag ‘?fqg&ﬂnséié'aﬁfﬁﬁeé‘g h@aﬁ%ﬁgﬁ‘ﬁ%% proteins can be
modi fi edyys | 'szﬂaag%ﬁalil AhB6bNES UES ddseribsibintdbil beost,ei NS with
- increase H%Pffﬁlg%ﬁeyaﬁgr CD16A and%r decreased affinity for CDL6B. D.
‘Const ant ifme embadithefts oRéhy weseh0iogations thedtid b A bading DFYfEINCDI6A bi ndi ng

protein of the inventio cont ai R.lj hai | chain
const ant Nl f’irﬁ@f’%ﬂ:laﬂg%taﬁ@?tﬁfeﬁgegfecéoggtls%%o%oé‘q gf(% |ér%gg1 he "CH and CHm
domai ns if(%}eajng,@%r%@ﬁchabhnF§r§c@ﬂﬁ)ﬁ_ﬁf)mtcedlpoﬁdmbfeom;ﬂembmnt domai n from

-.any type ., 1gM™ 1gG 1gD, 1gA and IgE) of inmmunoglobulin may be used.
The constampamtdhatie mﬂgterqde['gqrpgnﬁ(%g..afﬁog cha%a&?%ﬁ kappa. The

-~constant daomain for th o j | gGl, 1g@&,

I gG3 and PF )- %ﬁpﬁgﬁ%@eﬁg@g%@r g%lﬁnlgﬁ ‘or,%)iﬂ?)tﬁgxﬁtfﬁelzﬁger%%nt domai ns,
‘and var i aiiso Sfid eadrespdhdivig @cpasitioniP7h Bueh antitddbesdgclcirgfeator  donmi ns
(containing deletions, insertions or substitutions of am no acid residues)
may be udemPliogor instance, a change in the amino acid sequence of a

constant \o§R! N i GoPGhiddatled oPiiR ihGBHdME CPBA bidigg T erent

properti uch™as” altered I nmunogenicity or half-life of the resultant
pol ypept igiéteinTives obpexhitst Fo-mediateflbindingtreatt ¢ffastor dighed sush 29pn Eeibst i t uti on of

~a small nunber (e.g.,, |less n en . Qn nore) am no
aci d resiraeRros bl P%P?%“% %ﬂﬂ%‘fﬁ?"r@ﬁg 10 e as%egg‘\é\gf;\tg% g{r"lt(a 8’9’%’1 on domi n.
-Changes Ciﬂ'ﬂieeém%ﬁ tERGH RSN dRERatdiathe MdkaTbing S dieulonber 2006 t he |
interaction wt morane receptors, conplenent fixatjon, persistence in
- ¢i r cul at ifanctionrig due trean altefation dr theeastpndiTegionsf the2aHPIY: t he hinge or ot her
"regions can be nodified as described in U S. pat. no. 6,277,375. In

~particular, it wi]l often . be advant . : r am no aci ds
of the Fée r@é&%ﬁ”ﬁ@’f’g%@m g‘?m{nﬁ.gng ggﬁfgéqugh&ggﬁ%gégﬁnﬁ%gggto reduce or
el i m nat ecg¥{r;5g'g{;&c[gg Fc effector ligands such as FcyRIIl and the Cq

c

~ - conponent 0 mpl enent, such that the antibodies I,acgv&]or have
~substant i ja076] r ek bindingpraseing thatearohe ussh it WMEMAICHA N g such rnodi fi ed

L Fe regio n]%vén%%lﬁ%gcl{lhé Igrlo iy co&%ﬁgﬂ%ia% sg&&%ﬂéj Séﬁvc‘c‘l@dn&'tiféf, Havingt oxicity
L a sequence the same as or similar to) the CDRs of the mouse raonoclonal antibody
3G8. Complementary cDNAs encoding the heavy chain and light chain variable
regions of the mouse 3G8 monoclonal antibody, including the CDR encoding
'scquences, were cloned and sequenced as described in the Examp_ics. The nucleic
| acid and protein sequences of 3G8 are provided below and are designated SEQ ID
NO:1 and 2 (V1) and SEQ ID NO:3 and 4 (Vi). Using the mouse varizble region

~and CDR sequences, a large number of chixﬁeric and humanized monoclonal

antibodies, comprising complementary determining regions derived from 3G8
" CDRs were produced and their properties analyzed. To identify humanized |
 antibodies that bind CD16A with high affinity and have other desirable properties,
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(ADCC) and/or conpl ement nediated |ysis when adm nistered to a mammal,
conpared to unnodi fied antibodi es. Assays to identify a iBaghis 2b@ ki ng
effector function are known in the art. See, e.g., U S. Pat. Nos.

6, 194, 551;-6,528, 624; and 5, 624, 821, European Pat. No. EP 0 753 065 BI,
and PCT __publdcall om0 00/ 42072, +[9087} AecSRL6A:REhngcRRke! n of the
i nvention may “i'nclude a unan g oEl N conprising one or nore am no

aci d subgirbduced enid canbited €yl esprefsied)avitly enttbody ighides caprisingr al | y

occurring 1g3) that result, in.ar ced .interaction bet n the Fc donain
of the biddk F?@l%m%é@wnﬁ‘é@ﬁom f&gm’fafluc%‘f PIRFIAC %f&ﬁ’aﬁ?? O minimze

potenti al sV LA lof R Rt QhtiPBdRk e deteHine@RI | di mi nution)
and/ or inaclzlr aisseg’}{tgéir}(ljéigr?g of faﬂg C raggsg{():n tlo FcyRUB ?e.g., to i ncrease

FcyRI | B- ndedéritieddelavhi A tlesoribat badweCd b Adehding pratsing ¢opmprissgs3 @bl | and  and
Ravet ch, - 9, Adv. _.in |l nnunoL.72: 149). ecifie nutations effecting the
desi r ed cdﬁﬁ@e%m ?F%’Frl?mz ‘gﬁnl_tmé)%iyd’é?] }n,slﬁgﬁr%)gdggrﬁé%%ogﬂqg%ﬁg di splay of
mut ant  Rixed biioddih€ fo MERERAAES RS abIEiasSusAnniling r&PHERNT SMS, Viruses or
manmal i an cells, and screening such libraries for nutant Fe variants

having the desired property or properties. In addition, the literature

reports t%ag Q%rt;lcul ar residues or regions of the Fc are involved in Fey

~interacti‘tns¥ that deletion or nutation of these residues would be
_expect ed [p@71]es Ul ohdaspeetihe CTAMA bindiligotel o the ivedition @iy € on human

anti bodies for FcyR was reported to be the residues_233-239 Canfield et

al , , - 1991comymisp afseyylchzin vaggblpdonygin in which at leasigaie GRit (andipsuallys: 319- 30

. Duncan etgal . t : - I f.eFCYyRI | |
conpl exe&h%et%D%%%gﬁe%ééﬁﬁgggé@%a ed(%(@%%%@agﬁleg{%%et ogn the

. recept or thegfbusé mohbglamnd antitshdz| 3G8 henveahsifl ahth &6r which thglrembsoidg | | nononer

- binds to both subunits of the Fc homodjiner in an asymetric fashion.

Al ani ne- ROEREASRY HHbENEPIAFPAT ?@@@n“ﬁ]:!ﬁ( ggmgfegvg)cf%f)wnée regi on

conf | 1o G MenkIRULARCE. B LERS Bl HhGLDEMRELEd 160 Btk ducs (Shi el ds

et al., em 276:-6591- 66 088] Exenplary” Fe region _
~ nut at i onsantibodliggde, for exanple, L235E, L234A, L235A, and D265A, which have.

- been sho haye low affinity for al.l, FcR int -1 nes et -al.,
2000, Nam“}(?&d. X‘?%ESPEBE 1yntiog,proyides C‘&E‘E“’%ﬁ%r%@%ﬁ%‘bg% . 3461-68; Xu et
- al., 2000:ntEekY fhsmbRUonififasl 6D2R)derided rbindie BGBantikglydn a nodi fi cati ons

purported to affect FcR binding are described in WO 00/42072 (e.g., "class
4" Fc remmmuydﬂmmwcg‘znwmﬂﬂmwed@%@%ﬁﬁé% FcyRI | A and

Fcyl I 1A or_ot her. 1181 . H%ﬂyc dﬂ:lgﬁil of et hods,
i-ncl udin %ngﬁé]{l%&ﬁﬁgj ésﬁ?%gg%gﬁg%%g%lﬁa% ' rg%épr% n nt&iifgyR and RI A or
FACS t o rafibote3G8medaviochatn CORL For krmple, incmerhibodinandhei€BR(gogr egat ed or
chem cal Iy crosslinked Fc or 1gG capn b sed to test finity for FCRs in
such as’sa%ﬁf.erslﬁﬂp%ﬁ‘@ S EPRnegpence é&i&l‘?&w Org?‘“ée-&b&uced by

eXpr essi NG .ae j ' f j farm n ~antigen

“ (such as- bg%gg%ge%hﬁwgﬁmkgﬁggtvﬁgﬂ%m Sﬁ%’?}‘@é‘ﬁ% cgl%]it’g%l%ﬁ{eoﬁf orm an
. position 50 in CDR2, phenylalanine at position 52 in CDR?2, tyrosine at position

)

52 in CDR2, aspartic acid at position 52 in CDR2, asparagine at position 54 in
CDRZ, serine at position 60 in CDR2, serine at position 62 in CDR2, tyrosine at
position 99 in CDR3, and/or aspartic acid at position 101 of CDR3). Suitable

" CD16 binding proteins may comprise 0, 1 , 2, 3, or 4, or more of these |
substitutions (and often have from. 1 to 4 of these substitutions) and optionally can
have additional substitutions as well. -

[0073]  Inone embodiment, a CD16A binding protein may comprise a heavy
chain variable domain sequence that is the same as, or similar to, the Vg domain
of the Hu3G8VH-1 construct, the sequence of which is provided in Table 3. For
‘example, the invention provides a-CDlﬁA binding protein comprising a Vy
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i mmune conplex. E. Fc Regions with Reduced Binding to Fc Effector Ligands
Due to Aglycosylation or Changes in dycosylation [ 0098 NOSersbes CDEsed
above, in CD 16A binding proteins of the invention that conprise Fc
~domains (e.g., anti-CDl6A nonoclonal antibodies) the Fe domain can be

modi fi ed db@aRChiteY SefiRfiéd @at %D aiFRird 6% thd VyAoRall ofAMAGSVASHEst , the
i nvention provides a CDL6A bindi n@ protein, such as a human or humani zed

anti - CD Z&W, 0%fp AbEIosHERD ane PHide DR shstingionysed foriteiny kahleok @hat is not

gl ycosyl 608 - i a 0, .inf ' 1t ors have

di scover g%f?ét;%af), mgﬁg&od&é%@éfguégéﬁﬁﬁl st rgear 1ch)nr‘13 c;(:l)lf’ﬁ a%{ﬁa?'%ﬂ%(@{&%nti bodi es

w t h al t gredwelit sdisdtutiohsise fercinin(Rble/T;es (3t iedt leait abardi8e%) protects agai nst
aut oi nmune di sorders_ w thout inducing acute severe neut ropeﬂgi a. On the

basis of i4aapealgpiengfdeat abouhd0%pand somesimes atioas APARCPKOMPRLCAL MK be desi gned
to proteg i j i At l LNg. danger ous si de
“effects. %%%{8%%&%?%&6%29% odi %ﬂﬁ?@?ﬁ%@?%ﬂ?ﬁ%ﬁdﬂ&ﬂ%? ees a CD16A bi ndi ng
protei n remapinggioniioasnn Fe regi on derived fromhuman 1gG, where the amno

o U ST BB oRED b Ty 7 ' O
"agl ycosyhal & sequth&of BERGSVAS 4R BBEEVESY! A ktiolnlih TabROELhet Y, or a

specific amno acid residue I1n the Fc region, mean that no carbohydrate
resi duesbare attached to the specified region or residue. [0092] Human |gG

anti bodi ¢ at are.aqglycosyl ated show decr d binding,. to Fe effector
Bl gands'i@gh?as @éewﬁg@%'?ﬁ%a% e@s&ql(leélggfﬁaagagfe,rs g%tfl&fé%%g et al., 1995,

| munol o@Fa3E8WMER §T4Mle 31 By dilcast @fe, 2 RS twd, atQdast fhraensH 104k fouk43at2595- 2601,

- Friend et al., 1999, Transplantation 68:1632-37;, Radaev and Sun, 2001, J.

. of Bi ol dasichive, onelrlpast pix of ig snbatitetigss; shewnde debled. dhesexpbatitutjonsof -
Bi ol ogi c ] St I .76, O i 24,821). Wthout

i nt engi ngl-etbgﬁggé&%gﬁ%%%g%éé '?ﬁ‘?e{?{@n%gﬁgr??@%%a c:e|51glgbel i ev)ed that the
‘agl ycosy imiuadgedlicity st a CDA 6 basling @bteiowhéd alinidBieral totlignane. Homai ns of CD

16A bi ndi ng .proteins descyibed herein results ip reduced binding to CD 16A '
and the €SrEng @H&Q@a&ec{e&ﬁ?ﬁé?%ﬁwﬂéwwhﬁ%méggﬁhNﬁ bodi es | ack -

ef fect or =1 LOR93d pbdki E&% { a j o/l resi due at
" positi on'd%lgﬁ_ll%%argpar agﬁ’ﬁ%é.ilmlmr%q%ﬁtel e t())(gfl?r@rg%f ag?és?%é&%?géé%te i nvention,
t he resi deast about 9% oc ot leastpbmatifBo.t o, position 297 of the Fc region of the
CD16A binding protein is other than asparagine. Substitution of another
.am no acid residue in the place of.Zr. flsgaragi ne elimnates the
- N-glycosylation site at posj,tion ?er bsjitution of any amno acid
~residues which will not restff -?‘ﬂa‘ﬂl%”é’é ‘ﬂ%'é‘PFon upon expression of the CDIL
© 6A bi ndi ng proteip—i-h-a V%%) MHahr—eelt—-s—approprtate—for this enbodi nent.

—n

PEG

~ For. i nstance, i|n Somd enhOtEnt s| of°SrRR WHERE TSP he dnino acid resi due
at  position 297gs—gtutan;ne—or—pt aﬂj‘nc. iih sonme—emnbodirent s, the am no
acid residue gt gUSItTOM £97 15 pysg@ nejpygncir s optignal ly linked to
3 10 FRL . | Thr ‘
1 30 FRL Arg
5 34 CDR1  {Val
6 50 CDR2 Leu
7 52 CDRZ Phe ox
Tyr or
Asp
8 54 CDR2 Asn
9 60 CDR2 Sexr
10 62 CDRZ Ser
11 70 FR3 Thx
iz - 94 FR3 Gln or
Lys or
Ala ox
His _
13 99 _ CDR3 Tyr

14 101 CDR3 Bsp
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[0094] In other enbodinents of the invention, the residue at position 297

may or may not be asparagine, but is not gl ycosyl at ed. 2d RbSerkidR 2066
acconplished in a variety of ways. For exanple, am no acid residues other

than the asparagine at position 297 are known to be inportant for N-Iinked

- gl ycosy! gm@natp s fith & ot (0] H€'5bcheAOM ok iflnplOS7, Chem | munol .

65: 111-2 stltutlon 0 resi dues at positions other than
posi ti onCEHBAdﬁndlhgpfdﬂﬁndbn@mamam shewullm Table 3. @B desexitsdmithag pr ot ei n

agl ycosy ue 297. For.illustration d tion,
resi due Ei"‘“ﬁ&?ﬁt’r‘}gﬁ B PR ROTELS! ST eRrReeS tﬂé’rhuﬁ?gﬁiﬁhr eoni ne or
serine %&Astah@%g%n w&e%ee@}agsbwwmttﬁ@ﬁua@smhm*gqasm@a Edbs@ibeROSi tion 297.

Simlarly, substitution of the amno acid at position 298 with proline

wi | | protelow) tmfozs @@ammceambnd@&%d bm:ng)@fd;ae wititedias tagl6Asyasat ed ani no

acid at positi 297 enmbodi,ne of the in on, Fc donmins of

1g& or g’tj %‘fg’ﬁﬁsﬁt@aﬁﬁg{]&{%ﬁo%m&%‘ ég di fication of the

~am no aCh@GWHO'}JVﬁd@&a@msﬁhaemhﬁhqﬁ@vgaommnmlzﬂseqm&afthe ability -

of the ordi nar|I skilled practitioner, and can be achi eved g mut at i on of
f.

a pol ynubh¥¥YHe @médbﬁn@ 284p16a7 kP, BRI 28, Bh 2608312627 RBr The CD

ﬁgéeglsg(rjw'%'lgég’mﬁgfgﬁﬂg’ fjhg'g’a%r%gaa%fjﬁr h\e{’g)gﬁlﬁfggraggﬁl%yco yrgt ed. Binding
prot ei nswadne GBWIRIGthdat0 WIS Hoains gtbiviag mtameldw‘e bdinge CTHSA egi on can be

produced_ by expressing the CDI6A bi ndi ng prot in_in_cer cells (e.g., E.
coi | ; sbadipgprpieis ORPrisHeNSs ¥igionieselul 'ﬁlaﬁégm%ég{{lﬁﬁ?é’ certain cell

culture r e@&' n 297 does not take
" pl ace. tcg;{%lg |ve€h£‘}egar Eo yg'efgtgégxgl(ra%%ﬁ‘ﬁ@% gltge?zrmved froma CD 16A

‘binding protein fol I ow ng expression of the protein, e.g., enzymatically.:
Met hods for _renoving or nodifying carbohydrate groups on proteins are
_known ané- thf?@% use of endogl ycosi dases and peptide: N-gl ycosi dases.

[ 0096] 'Fo b%nﬂ%??tﬁﬁi%&ﬁeﬂﬁonﬁu&@df@f&nﬁ?ﬁﬁi&%ﬁv&%leﬁﬁmd to nodify
~the Fe feg CD | 6A binding protein fo change its properties. 7

3 Accor di ngmugncasm&sﬁ,vmahbrhm@eg propeities.c i onesasperddhéavention he ter m

"nodi fyin xt of . npdi n Fe reqi CD16A bi ndi ng
protein Pﬁ’é’l‘ct? éﬁb@?ﬂ?ﬁf@?ﬂ@ ?ﬂ%ﬂéflﬁ%’l{gzlg ?r%bﬁ]d‘)%rmglfyl ng the
pol ynucl ¢afidndig lédaabneeomqﬁﬁd hdwallp tReeCDR R B¢ saudhdeydfgCDR (arl ecting a
sui tabl e -expression s stemrgaoductl on of the pratein, £8097 Jn addition
to wleAmmm@lly en SO of hoanense preoglontlamtipedy 4@ Qafsq]hﬁ*ﬂo

‘ . to F
' 2191[ ;gfg?gﬁl gan g@&%‘%&%ﬁ%&%&&ﬁ&éﬁ%@n@vg?ﬂt&ﬂ%ﬁ%q}gn Oof Ct he

car bohyd hﬁﬁa&n (&erivietl a‘ttonpa}ﬂ slubstanm}y sireilartethe hedvyehpinewasiableiregiomt i on.  For

f‘“exanple Fc re dified to include a non naturally _
~occurringf EE OFH%? ‘Hﬁ%"gonot best ow bi nding protein with effector

-tunctl " jouA) useﬂl&ﬁagg;é&t tﬁem@@ﬁﬁ&dﬁ%ﬁ@s afnﬁﬁéra?ed 3@3 aftito@y b£gi on that has
been deri from et Fe reqi whi- ¢ ffers i n gl ycosyl ati on
‘pattern hnmhndyrfm.glmnemmﬁmng@]&mdenved from the SGS antlbody ina
substantially human framework, but in which at least one of the CDRs of the hght
chain variable domain differs in se_quence from the mouse monoclonal antibody
3G8 light chain CDR. In one embodiment, the CDR(s) differs from the 3G8

éequence at least by having one or more amino acid substifutions in a CDR, such

as, one or more substitutions shown in Table 2 (e.g., arginine at position 24 in
'CDRI; serine at position 25 in CDRI; tyrosine at position 32 in CDRI; leucine at
position 33 in CDR1; aspartic acid, tryptophan or serine at position 50 in CDR_’Z_;'
| . serine at position 53 in CDR2; alanine or glutamine at position 55 in CDR2;
 threonine at position 56 in CDR2; serine at position 93 in CDR3; and/or threonine
at position 94 in CDR3). In various embodiments, the variable domain can have -
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F. Production of CD16A Binding Proteins [0098] CD16A bi ndi ng proteins of

the invention can be produced using a variety of nethodsnyyweidibdtnom i n the

art, including de nova protein synthesis and 29 29 Novenber 2006

- reconbi nant expression of nucleic acids encoding the binding proteins. The

" desired ehC i osen LS Clofgla g¥antsemet hods
(e.g., @é%bh%f%gghggﬁgaof %ﬁéggr ﬂgﬁmgreparegme%F?ght of the desired

pol ynucl agksiitiepnorand bytiswdlivdeqmieye abMfiopgisubstidgitions exwalll y r econbi nant

expr essi on _net hods are sed. In.aone ci. .fhe_ i.nventjan ides a
poFynucIE@??he ﬂﬂéwceeﬁﬁawgﬁéaéuﬂ%@a&gi@§*éﬁ%@ﬁ?ﬁﬁ“ﬁ%%ﬁk%R“§§§ ing protein
di scl Oseﬁ%ﬁ}% Va2 R doRkGAeqhbndicng if fRAARE bs, Ohsight to, iy Vexanpl e a

ncodi n

sequence ing a VL or VH described herein, or antibody heavy chain or
li ght chaémaidesfthd HeBGHELel consBeut aths seqfenchel Wiielysierdesd wfTable genetic

code, a varjety of cleic.acid sequ en Nl obul in am no
o d seqehecetammleenFRLETROYRGRA ERT ARERBOTA PompTRERE S ) 0" °T
encodi gt A8k h BeRAGE Bb\G ) BEfesd irbRdhe W, dbMainkITRBIGENECDYI nant
expression of antibodies is well known in the art and can be carried out,

for “exanpére, ongy of moeg of thy Cﬂﬂk@s@mﬁ'ewgetéw&lm%h%;mdﬁﬁ-ﬁ@ ff@ayvy  chain
X : beed e tant coalans. i nt |
vect or s te s SaTHpHRTARRNEY] bEDEE hOoARRI AN SRILATR, | L0 P leh ae

. pronot er gylRfnRiYAeBaTorth 8iTlatde 2y B ispit least dbeuirB0taidenticad.adfieerate t o whi ch

DNA  segments encodin ol ypeptides (e.q...i,munogl obulin chains) are
- ‘operabl gleaﬁﬁ&b@éﬁ%%: pﬂ@ p Ea@%ég@‘ftg;r?%#demﬁ?ﬁ%a%lh?aﬁpp:)! y)pept! des. -
-Expressi %utg%% QoS B Y RhBHSVE -1 %@Léeﬁﬂ%cﬁaﬂtﬁe Fdne:iding bogfiskaNi sne ei ther

as episo as an 1 ntegral part ost chronosonmal DNA. The |ight
and heavyoosohi nsExanplhs Vedansids 6fICDh6 bimiing motettisfof drednvenstopr essi on

* Sanderanarimomsioie kbR O BRI SR A U RS F 0,
fragment t[ﬂfeﬁﬁioes’fﬁ@f?f_dgﬁa{mgfyﬁé{re% ShAGHE 10 aiffeeehbmedRoESSi On syst em

wherein st cell" produces each chain of the antibody or antibody
f r agnent Fas@G83Es¢ (Bhlde 4) b zgro) ansepitlpast two.shicas 3, atleash4ndfileashdrdtc structure

“to formthe antibo ib a Nt o L », Lucas et al.
1996, Nuidshet & leader ableat B o Bl P M mhuidh WoprnfiPTabuch., | SnoS B

cl oned orrHEQPALBERLENIAE BehcRd YeRkalt i inkchasededfinitysfor CB16A-artfansf ected to

obtai n expression and assenbly of intact inmmuno g@%lns Al ternatively,

| o )
- reconbi naeducp thinnimngenicity af 2 AU AdEadipe prrietnvien admmidered © separate
. expressiqgn _host o) | iy HRAR heavy and
Tight ohdl |nﬁvée%?%%ﬁﬁggégggéfﬂ%%m%{l 567 and
Carter efposifions iskd@st dBoot F086,un dasiabot090% 32t 6t BOUDIS oy atlpast 2006 [ 0101]

.. The CDI 6A_bi nding proteins are conveniently expressed in procaryotic or

“eukar yot i#80¥8%." Useful hosts for antibody expression include
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“'the host cte

i cr oi nj dAIGRVL-3 NV xdpmain.eGhastrugbuip whieksth

~ ‘the cell

bacteria (see, e.g., PCT publication WO 02/061090), yeast (e.g.,
Saccharonyces), insect cell culture (Putlitz et al., 18PRovBhit36sd znol ogy
8:651-54), plants and plant «cell cultures (Larrick and Fry, 1991, Hunz.

Ant i bodi-es Hybri donzas 2:172-89), and mammalian cells. Methods for
" expression are well known in the af,.Jor exanple, in E coli, vectors
using the lac pronoter to drV';V I%)éj?‘r%%%ﬁogﬁf heavy fd and |light chains
fused to various prokaryoti ¢ lsedrerion si gnal sequences such as pelB have
resul ted in suceesstH—segretron—ofpachy—aag-fab {1ggments into the
periplasm c spdce or |ntPgSa§ e cul fure nedium (Barbas et al., 1991,
Proc. Nat | . AcadScT—UpA887P78-82] . @hrucct afg deri ved Tron pET25b i n which
the | ac pronot g Basibeen pHSErtefd idhapl a¢€<H1 the 1/ propoter may be used.
[0102] Mammal i gn ger s~ ar esgspeci al Igpbrus el ub=T or _produci ng CD16A bi ndi ng
proteins, including gJetranggi ¢ an{1 baRies{oeulragnents t hereof. A nunber of
sui tabl e host cells Tilnes capabl e pf comer ef kmg dmt act het ef ol ogous proteins
are known, and inclyde CHO cell |ines, CP&reedd |ines, HeLa cells, L cells
and nyeloma cell_lines. Expression vectofl§efor mammalian| cells can include
expression contlr ol QF‘QIIPI’\(‘&EI such. PR30 _aALdin of replication, a pronoter,
“an enhancer, riihdsote binddng si osCDRBNAL SBY | co-si-t-es—pDl yadenyl ati on
sites, and transériptionaf3terii 1at%qR23eq@§;ﬁc°é:s. Exanpl es of expression
~control sequenc sg\arc prgggt ef-s—feriiret—GRm _c:nF:'Ugcll_uua enes, _

cyt onmegal ovir usf et RVt RS e gHApT T omavi TUS and the like. In
- one enbodi nent, —Bipdimg—pEpterMSTarg&BXP¥Esed usi g the} CW i nmedi at e

early enhancer/'promoter—TTr ttre—vector pCDONA3. 17 0Or a simlar vector. To
facilitate secretion, the genes can be fused to a gene cassette containing

the si gn&[f)ﬂ qUSF@ﬁHOétaﬁoﬁBuﬁﬁoﬁlﬁngﬁmwﬂﬁ%qméngwoﬂwnmbagdi et a:j'. : 1989, .

Proc. Natl. Acad.,K Sci. USA 86: 3833-37, LC a ee P use or

hi gh- | ev@Dk%P@@%mf@Pm%&QfB@Pﬁbﬁﬁ ﬁ@mtré%éll @%‘Ee%n}&%gﬁ%ont ai ning the

DNA segngq. cgin : ! i Ruen Oxansferred into
MR pdy %ﬁg,g%f&r&ﬁmﬂg’l:%tggﬁhhgﬁﬁse qutuﬁlgfe@ﬁ%‘é& 158

usi tine, ending on type of cellul ar host. For
“exanpl e, coattentdonmid weredoexpressed avith the Hud G8Y¥ b hkavy ahein (deseibedr

rokaryotic cell.s, whereas | gi um sphat e tt.eat oration,
3 i pof egtiabﬁ‘,’é\)l}f’g‘?%t?me%‘f‘m&}% eﬁbﬁgggeg@%fogﬁqﬁ%%sgé&géggpf or other
cel | ul ar HAShSsufeh A hssBRIAOEFed HE dmird doidabkaffondesmparadiotsé| s i ncl ude the

use of polybrene, protoplast fusion, |iposonmes, electroporatiqn, and
; Qarflorgin Pas THEMERSIOlet al . |

e
~supra). For nsient Sian I R 9 a
co-tr ansf%@m’tﬁg’s@%?gﬁ?’ rllg’a%/%ﬁgh%f’ I%%?# Qghjg?aé%%r%’sg?’?ﬁ > vectors
- using a Gadi4shewkd Righ afftnify. hinding ahé hu3GEEVIE-1300N, 20, B, 25, 26X9) 30.Thi s net hod
can-achi eve expression |l evels -of 10-20Q.ny/| .1 n condi.ti oned nmedi um
after 3 ﬂa?gs.f%ﬁga%ﬂ ghavisd ngﬁe‘g‘éteg’é‘g‘g% (gbélgglg‘ﬁ“ﬁﬁg pfﬁ’g%s(i ties
- harvest ed, r it L Ol A ERuIARVT.-4B Qe SONE USes,
: }oggﬁggﬁggLW%gyﬁgﬁgtplf gtﬁ%i@ﬁgt?ghé%e ral ht ained in medi um
.cont ai ni n@nkiB&red¢s kavegdrtiontariydiyorablewitd@wgpopeatiebovi ne 1 gG or,
alternatively, in serumfree nmedi um

1

C. Combinations of V; and/or Vi domains
[0083]  Asis known in the art and described elsewhere herein,
* immunoglobulin light and heavy chains can be recombinantly expressed under
 conditions in which they associate to produce a tetrameric antibody, or can be so
: ;ﬁombince_d invitro. Similarly, combinations of Vy, and/or Vi domains can be
expressed in the form of single chain antibodies, and still other CD16A binding
proteins that comprise a Vi, and/br 'Vi domain can be expressed by known
B ‘methods. It will thus be appreciated that a 3G8-derived Vi-domain described
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[01041 In addition to expression of tetrameric antibodies, single chain
anti bodi es, antibody fragnents, and other CDL6A bi ndi ng2®Nel&hks 2066 be
prepared. For exanple, imunoglobulin fragnents can be prepared by
proteol ytic digestion of tetraneric antibodies, or nore often, by

" reconbi nant.. Cgl{g% 8@%‘}@9‘} %thtar}@g_aggge@@ﬁjdggl% SR8 e etesn toUsual |y, single

chain V Tegion constructs are nmade by linking VL and/or VH donmain
using a prodide a CDKA bindimppiotdn, (mdell] suclycomBingigonstarggonfemmgigd. Sci ence

242: 423- 26:  Pat . 4,946, 778; 5,455, 030; 1 ' 6,207, 804) .
101051 - OBy piFen Y Bt dreatey 6 Frg B R PSS BB CFIER usi ng

pr OC?dWﬁ‘&ldingﬁ,kdteihy Whb: doRGrRidy atiieHet s Vg damipnind at adtfoat ¥, _
precipitation, affinity chromat ographé, giel el ectrophoresis_and the like

(see, gedenaih) whereithe Vgdemain infrgat hu3 PREES YHArr bREaFY e

APPLI CATI PRACT] CAL AP, ' ok _ s, Oxford, UK
and Col |@$@ﬁﬁm%ﬁ%&°£ﬁufm’h%r§ggﬁ%ﬁrﬁg?§% ‘(E:%Sl?lon S
acconpl iEﬁ}ﬁ@lﬂ%hﬁ:ﬁﬁﬁiﬂédﬂﬁiﬁoﬁﬁs;ﬂﬁticb_@@ris&mmmmdefmgrw rate protein A
resin such as Poros As}é{’erseﬁtlve Bi osystens,. 1nc), an&vﬂghl on at |ow pH,
~ fol | owedhtyCEVEd, AGEIEEGR o u%ﬁavw%ehyu%@\f%%@hga SVIrLpae of
- aggr egat resent. Since FCyRII1 A binds preferentially to aggregated 119G
renoval - gaf"eé?g rpéﬁ%?gégvm |1 be desirable for certain applications. The

[ouBs]

" bi ndi ng [ouss} ei NswilbBe Apresiated be dhdse of sl i thadeqpences of Viad¥ési red, e. g.,

. at | east about 80% pure, often at | t. .about 90% pur re often | east
about 95d@m@mé@smb%£berasﬁtbbe§mm?ﬁgedﬂ¥ i “Ebﬁ'g@?ﬁs,sq%ﬁéspercent purity

s cal cul aligd ARBUR(ADSCREF GGRL 1906, J BL ERSRbGRE ST DABRUGN: Of 1 he

. preparation, es not 1nclude constituents which are deliberately
added t 0al. @98 aProesk Fngnl 1a82%32;(Bwleberali, 199 ANawt.RiaferknolphirIBr¥d. 32 29

S ooc! Boderss al-2p0upeoe. ot 4t S B 57 BAaf 20 Bt of o) tre ol yeol
("pegyl akbmﬁ%zb@s NRRRIES 16 91 1POLIAS Bor @girghes)de: CDISA bhalife | | f e and

stability) and reduce _immunogenicity in vivo wthout alteration of
bi ol ogi cakoteins ¢an eymodified using affinityongiuragion sechnigrettp 1deyRp RIMNES 6: 106- 19;

-~ Kounreni s _et, .al . 000.. Int r :83-95:+ : . 6,025, 158. CD16A
- binding -Wﬁ%ﬁﬁ%ﬂe‘gg%@ @6%@%&%@8‘0&‘2& g ec%?bﬁogepalgg(f) or ligand (e.g.,
‘a radi oisotope or biotin). Oher nodifications are well known in the art

and are also contenplated. G Properties of CDL6A Binding Proteins [0107]
In certailh Gonstr Remains aiig Regieri ng prot ei ns havi'ng properties as

descr | beqoiOn AL G o3 Efloyell 1o TEA BaM rollicof Y ivehth miy B Nl g

Affinity I nding proteins can be described by reference to
their bi rghiaph light dlﬁﬂnbﬁﬂsrm&ybhdh@ghﬂaitr@mw@m}udmm@éﬂl}g%s enbodi nent s,

‘the binding constapnt _f the interactic f 64 bindin otein of the
i nvent i oACEIPRICAEDEFRE e Cgo ARG .rfm&ﬁH‘O]%Gormf’l%Pg%é @h‘gﬁ("él R s nM less
ot han abou .11 BMiait dohBiS bRy type (e.g., IgM, I1gG, IgD, IgA and IgE) of : :
| o  jmmunoglobulin may be used. The constant domain for the light chain can be
lambda or kappa. The constant domain for the heavy chain can be any isotype
(e.g:, 1gGy, IgGo, 1gGs and IgG4). Chimeric constant domains, portions of

constant domains, and variants of naturally occurring human antibody constant

domains (containing deletions, insertions or substitutions of amino acid residues)

| may be used. For instance, a éhangc in the amino acid sequence of a constant
domain can be modified to provide additional or different properties, such as
altered imniunogenicity or hélf-life of the resultant polypeptide. The changes

- range from insertion, deletion or substitution of a small number (e.g., , lgss than
ten, e.g., one, two, three or more) amino acid residues to substantial modjﬁcations

‘of the constant region domain. Changes contemplated include those that affect
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about 0.5 nM Usually the binding protein binds CD16A with an affinity that
Is within 4-fold, optionally within 2-fold, of the binzy Ngvahtidr200y

exhi bited under simlar conditions by 3G or the chinmeric antibody
conprising-the -heavy chain Ch3&VH and the |ight chain Ch3&VL as

* descri bed herein bel. ' t ndj j;pity for CDL6A
IS great g?e ?{?’éa}?%f)ﬁg{"%\é&m%?ﬁﬁg f?\c‘égﬁ%qg@éﬁeﬁngbpg}éﬂeoﬁb%%?iﬁgﬁﬁ lﬁt he bi ndi ng
af fi ni ty cfranat@nl 6Rd btheneffgntaduactidneafor aathplgried Bngbbyotheggsgivhan, 3G8 or

e o T B R i *
radi oi ni {3892?1?%5:0&@0@&:1&%&[ é@r bﬁnfﬂﬁécllds SFIRNPC (S5h. Hépekavplange Lane, supra,
e ., ‘supra) an e

and Ausubé can carried out using conditioned nmedium
cont ai ni IFg rbiicul cagbemoticiedto caduce ait ¢lEninateibimdiyg todfa ¢ffgsteriligheds ant i bodi es.

The concentration of ti hody that result i n 50%.appar.e xi mal bi ndi ng
provi des SE¢h @ﬁ%ﬁﬁéﬂ@&%ﬁ 9 nRHtO%S[c@?Pgﬁmeﬂtﬁff%ﬁBlag&W agﬁé% e detect ed
using a Bl aSEnsar aaiﬁang%&iae HfectoR TS Anfibediedhiwiy @iht he kinetic
-and equi Itiiic%f(lsum r?rsg{gert | e§ of aﬁjti bgq binding to FcyR%iigA., An exenpl ary

bi 0sensomakfialFusgons e Kittr o royatibedderzodens pelldar cydg@Bcity Mal ngvi st et

| ., 1997, . i n. Bi 3 1:.378-83) .. T t li
: ESassi ng éﬁa%@%ﬂé&w%@g@?e&?ﬁ@%e& It o F‘%‘H”’H&%“‘ﬂﬁ%n e.’a. ?mCDrlgAl) eisson,
I mobi 1 %%ngar-gheio RhmAdifzdahtibdiRes Nlssqo Gantife antibadies datking f ol | owi ng

surface plasnon resonance (SPR) signal, which changes in direct proportion
to the maffsctobfmetion aretwonarin ghe aut-f Sogeeige bhd datdes 8A9%5knal yte is passed

~ over the loAf,Or | T f oty | { M t he measur ement

.of the aég%i’%qﬂ?8?1@@3?@,%51’1%?11%28%{'@WE%9 “13i (stp dsag,gpflg'g?fer alone is :
passed O\fﬁbli@dﬁ@ncwmmmhe rate at which the anal yte dissociates from -

the surface, k(off) can be nmeasured. The ‘equili bri ﬁ’?f‘gh soci ation const ant

can be cdP8ilat edhe CoHOARIndigg PEdten of His RYFROpMAyG magy =

“k(on)/ k(gf . ol @%man' 18 oitsS&WU asure the
a]gf [ )ni tilqgglhgé#%%éog%%%%;@gﬁ- earidr%d%%ﬁtg,&oand tetc?gcr’rgisﬁlrje

i nhi bi-t i qrelativelty Grecpmpitaixeturaliyoettng g ) thetresehin dxsdiesd. 1 n an exenpl ary

assay, 1251 | abeled binding prqtein is ..prepar.ed-and cific radioactivity
- of the pr@@@cﬁoﬁbﬁwmc‘l%@ﬁﬂ’ﬁi Plp"f)‘?’% Y, c{/ are mxed for

sever al UF h . %”{aﬁ | BbSHickhee t he unbound
. materi al %%3?%?3‘5%@8#}9%‘}3 aédﬁﬁrg%?%g%tn%rﬁ)%a%?%ﬂ b%)lﬁh conpartments is
~ det er mi negutrfpidi aRGhuid) dhdver frefeaBdd Hinditg efieFodegion o ReRIEMe.4d of , and
t he nunber of” binding sites for, iodinated binding protein using Scatchard

. anal ysi s tofindréese FeyRilBegnettiated inbihitienmpLettostar sel aptivationeses Boliant col d

* Sesurre obtapionsfodd AUt P rbahe: ko Xhshfe el S SR, (" e e
(1) NKc eciésﬁec?%angslcilhgmﬁmﬂgmiayﬁiﬁeﬂrb@r@emmmhsiﬂgmplapefmm: al bl ood

-l ynphocyt es; obt ai ned from huCD16A transgenic mce (Li, 1996 J.
Exp. Med. Fdigadesamessed or by swizaemilimieropeganismsy psuses i B R he

~extracel | cue gfanﬁ%@%ée%g%ﬁch%%esf o7 Eﬁtétn? Fc variants having the desired
| property or properties. In addition, the literature reports that particular residues or

fegibns of the Fc are involved in Fey interactions such that deletion or mutation of
these residues would be expected to result in reduced FcR binding. The binding
' site on human antibodies for FeyR was reported to be the residues 233-239
(Canﬁeld et al,, 1991, J Exp Med 173:1483-91; Woof et al, 1986, Mol. Imm.
23:319-30; Duncan et al., 1988, Nature 332:563). The crystal structure of FeyRTIE
| complexed Wlth human IgG1 Fe revealed potential contacts between the receptor
and its ligand and also revealed that a single FeyRIII monomer binds to both

subunits of the Fc homodimer in an aéymmettic fashion. Alanine-scanning
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the transnmenbrane and intracellular domain of RII or another receptor (such
as CD8 or LFA-3); (4) manmalian cell lines (e.g., CHO 2digKvqQfer 2668)
transfected transiently or stably with CD 1 6A expre55| on vectors (and
optionaliy ~coexpressing ganma chain for optinmal expression recept or

- expressi fed012E DIATOLES L B hANHRE LR RS TG hroliflogeX T €SST ON Of

CD16A an er pol ypept or use I n binding assays 1 ncl u e mamal i an
- expr essi aontavieesidnss (Shiedds, et @CINA1 37 Biddr Chéih. 2%@59ﬂ*€604)cont ain a strong

Dol yadony POl on/ EXSHBER B Toston DuipRnr BT RS Y| | nker
region i mzsswhm@&]mb%%i%ﬂh%&eh%h%n 29 NRVIBILENIBPRE all FER REiced.

Usual |y the véctor includes a selectable marker such as a neonycin
r esi st andgy-bblyney €21.32000) Nem d/edribddB widn tAlegrhet 4D18%2.Mpmemsekbd for use in

LR o s

NSTQFFNEL; 5‘3@&@5 WRR(E N areldRCeYH G bo/42072
LQAPRV\X/FKEEIJPI HC NTALHKVTYL QNGKGRRKYFHHNSDFYI PKATLK

DSGSYFCRE&: EGSkNsSBER0 A b M@Gamy B ST/ Oy ITBA0-CL VWL LFA
VDTGLYFSV RSS ' DNO 116 .CD16A w th the sequence:
. M/\Q-.LLPTX@}LVSA R/ f &

@e measure

- “-4:»‘ 4Lm .
 NSTOWEHN i S
| LQAPRV\X/FKEE 255 HL%%\%\E%%@@W%(YFHH BE éIijA [ to tsolated

' DSGSYFCRGEMGHHDABFETR/bhd RLQGE FUEH @ﬁ@@&@mﬁ L FAmune

VDTALYFSVKTNI RSSTRDVWKDHKFKWRK QID can al o be, used.

Addi t i on&empsxesand hat agdrenap aEdft“é%SSR%?dllfkﬂ ndgE AR Busqsir readi |y
di scerni Ry t killed

r eader . q{ﬁefgli [(i%tggetl ti \?grsgésﬂs%%j o?ﬁng%‘g&%g?} e use t!(e)e‘é}rrfe1 1%%‘?33 the ability
of a’ CDmd!pﬂodmmddgrqmpmsemgan@clmthebiontdxtnﬂmnﬁalommaﬁimmfonmi ecule to the
receptor For . exanple, in conpet,itive ass for a fixed amount of
| abel eq SEHETL(SSHT SLUPAn) 304 GRS o ARLDoRY S sk B folBaRed 3cs.  CDLGA
- bindi ng pE@hdleRofiplexan irrel evant | gG (control) and added to FcyRI HA
expressing cells..” After incubation and separation of the cell-bound
material fromthe, rrat erial free in solution, the ambunt of bound | abel ed
3G (and/@r0pL . 0 is determ ned. The
concentr |%cnR%¢18u abé‘?d’%%%’?dm#% #ngu(%tgpf%gsgds Yo decrease in the

bi ndi ng oigicabpilsh FBhiNded®) Gheopmivndet ermned fromthis data ii.
Bl ocki ng | mmune Conplex Binding to FcyRI 11 A [0115]_ Another characteristic

of the CIO&Mp; nélsrﬁ’gscB?SS@é P, B#CPh@A%mdémems of they mvepHam thet ¢ o nhi bi t
i ndl N9 Qo FURE G6AEERD 55 g CPRAolo o PLATKIAND) ity ) - sual Iy

t he blndlng proteln ctivity t |s wi-thin 4-
_ can be modified to achieve desired pr0pertles Ina parucular aspect, the invention

provides a CD16A binding protein, such as a human or humanized anti-CD16A
‘monoclonal antibody, comprising an Fe régio_n that is not glycesylated. As

- demonstrated in Example 10, infra, the inventors have discovered that,
unekp‘ectedly, adminis&ation of anti-CD16A antibodies with altered effector
function (aglycosylated antib.odies) proteéts against autoimmune disorders
without inducing acute severe neutropenia. On the basis of this discovery,
therapeutic anti-CD16A antibodies can be designed to protect against autoimmune
diseases without inducing dangerous side effects.
[0091]  In one embodiment, the invention provides a CD16A binding protein
comprising an Fe region derived from human 1gG;, where the amino acids

corresponding to position 297 of the Cz2 domains of the Fe region are aglycosyl.
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35 29 Novenber 2006 fold, preferably within 2-fold, of the activity

exhi bited under simlar conditions by 3G or the chinerigngidih@dyes Ch3GS,
descri bed herein. [0116] Assays for neasuring ability of an antibody to

bl ock binding of conplexed 1gGto CD16 are known. See, e.g., Knapp et al,

©1989, LE < 3 3 1] . : #p. 574-97; and
Edberg aﬁgﬁ%e%\{&o%ﬁ@)% a@%ﬁ&%}ﬁg’l gérgfgg%ngé%s%q% S%I tg’il)lltg assay i s an
Rl A assayentivéty hortampetidic matinol esid rédbduet inltioe/Ec fegront meactmpee i ti ve assay, but
substituting, l251- |apeled aggregated irrelevant human 1gG for the
1251 | abeRRPhI S SR e WEUCA YA WaEtRPbed above. [ 0117)
The 'nven@ht Pr aniHesTo®s ARiears alat hittoBidobylgked B&xftl@&bihbﬁd BindIrgG
e

ant i bodi CD16 on a cell by contacting the cell with a CDLGA binding
protei n tofdeffectndigandsmch as fbiechptorseandOlBy(s¢d, adi, dgifprioetal- nlIHnds t he

ho. bi ndi HEBIE: reters Bt HRnpano-dRsP of Prgnalods 1ol on of
ant i bodi epdia &4l ! 1990 TERIpBmRNBR E3HI6R-37! Redde¢ iRl Bln,)2001 aGeAnt i bodi es t hat
are inhibited frombinding the FCyRI Il can be adnmnistered to the animal

|

or added Biolagiead(Ghgmés ek 8133; Ehigkds gt aleR0Glddi afiBilogisal admi ni stration of

- the bindi r ot eLp, i rin
-response @@e”g’s’%@ﬁ?é%?g%agﬁﬁp %’ﬁia%%%gt%ﬁ%g%fwl@%&% %0 ?‘ﬁe surface of
~ the cell bsn@BGpartidilar thechdhism, Rriobelidved thahgriaghicoRlatiel eftthdepl et i on
[0118] .The ability of the CD16A binding proteins of the [nvention to reduce
del et er i cuBinpgid# pesitipn B8 of the T cidomaltsof (d)1 oA bindingnrateinsof  ani nal nodel s.

o s TEigln S oS A DL oA s OB b oy o
al ,  1993conhlementd BSuldB dgidysylsfedarfitatdies éack effentor finc@iber sui t abl e nodel s -

are known. in the art. %‘ger ani mal . nodel s { ncl ude.rod . hodel s of
i nf I ammat 9093k Sggggglan tFenstagt yegtons eé@?h‘ﬂ‘ﬁla@,’os&ﬁl’r ¥protocols in

1 munol 09YunkiaBineS dirlSRobf e reRBoRthdRlsRiuk hBigggeni ¢ for human
CD16A) . T%sgé\fggélr?i ggr%n?:gﬁggn bgbfnﬂédgreggliﬁlri\%&érﬁoati ne rsnetuhc&)l S or can be

pur chas edcdmrespomtimgrie;, positions 297 o&tbe Feecgjon ofithe 6M16A binding@eoteinds Town New

_ Z](c)r;) CDI[ Oéégl]%é“ggﬁ%g)%%ogfgpg far. ' ghe ability

)k ocedur g suit abl assessin
oot et Hhisetd SRere BB APErL L aapl et on
in a mousgphiR@ale digninstesheNet chsyidicaiat Sositidif 297. SuBiGbitibi oLinyg pr ot ei ns
- can be ad%\P.ni Sstered to 36 gg%;Nyovgeynber_ 2006§0 muFcyRI 11 -/-, huEcyRIITA
t r ansgeni animogsidresiducsawhish yi motregdb in glueospletion Hpep ¢xppessioniof Bisuent | y

nduced i . _ . i . o GAB
~anti body) CPACR B e botp iy Rl Al e 08 B RORLNE, 0F
6A6/ ch6AGFortihstatides ih sbte drhiestiiments bfithe(ihwintibs) the amiviosachd esidet ar i ned.

tionally, the | C50 for, each pmolecule is_ then determ.ned.at the tine
Sgi nt m&@i@?%ﬁ gB.}tgpgqe&r amql%. ‘]a'nsome embodiments, the amino aclg

residue at position 297 is cysteine, which is optionally linked to PEG.
[0094]  In other embodiments of the invention, the residue at position 297 may

et

or inay not be asparagine, but is not glycosylated. This can be accomplished in a
“variety of ways. For example, amino acid residues other than the asparagine at ‘
position 297 are known to be important for N-linked glycosylation at position 297
"~ (see] efferis and Lund, 19975 Chem. Immunol. 65:111-28), and the substitution of
residues at positions other than position 297 of the Cy2 domain can result in a
CD16A binding protein aglycbsylated at residue 297. For illustration and not
limitation, a residue at position 299 in the Cu2 domain that is other than threonine
' or. serine will result in an antibody that is aglycosylated at position 297. Similarly,
- substitution of the amino acid at position 298 with proline wiil produce an
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depletion is observed in the negative control group. Based on the results
of Exanple 8 and on prior studies, maxi nrum depl etion osENLT&Rhee200dr after
6A6 administration. |Csos are determ ned graphically, using a
curve-fitting program such as the four-paranmeter fit provided in the
* Si gmaPl ot b Sdi oSk Qi ol onhiPhér@mietiaan et i on of

pl at el et sangp{%%g{%ﬁ tﬁ?@ﬁ%?ﬁdn%m%g%r%@bfﬁﬁgﬁ ztp?egfd}n%nrgﬂl roup conpared to
t he unt r edtlscingediop, Bodomaigs ofifzGadmilgls ansrused rather ithparlgiic 4PmadE-nul at i on of

an irrel , Isotype mat ched mAb i.5 | ndi cat.i f..the .red biol ogical
acti vi ty%%m] R’%@%ﬁ‘f‘@ﬁﬁﬁg e’laﬁ‘%f‘?}ﬁ T '{eéc‘?%lbm bl@ﬁ%ﬁ%&ﬁ%ﬁng prot ei ns
was  assayriwithi HEgsilitPehe BrdiReilFYantd fhctifidtier, mdRag pasdidvets of

reconbi nant nouse 3G8 ‘produced in HEK-293 cells, chineric 3G3 with human

19@ or Iycautaiomsef apelydestedtiss epedibapthy bintiagiprisin onpMtirg 5%04nd CHO- KI

cells, a 308+ y2.prod . HEK- . -yl vari ant
(6308l nﬂﬁz‘é@i&& m%ﬁg‘%fa@ﬂ%%@ﬁ?%%%%%‘%??é’t%@@F%ﬁ%@?i he 3G8.
~ produced fecaarilie rhitbretl dothe anfisladd tdvelmerbetagliisylard 0BG cont ai ni ng an

- aglycosyl ated human G const ant rggi on (Ch3&3-GlL N297Q),., produced in
HEK- 293  qupteins aglsicesyiapd at prsitin98 of thefefadeived §16./p2198 3R depl etion in the

~nouse no ls . avh Geltk S & g LR3GE8 N297Q and
ag| ycosy?pg‘b%‘%féigﬁgwgdﬂggﬁtl 0 |§1§la%|g&}eg?{e1@%§g%rfg%g f%’t el'et’ depletion in

- the | TP neePeTmbikcatiol WIEp02(61090A2)| cdlElhatisiog uhdertverthinweald clijura parti cul ar

- theory, one possibility is that, since, c N297Q i s, | argely devoid of

“effector gl‘ﬁwglqoé‘ﬁ}uqnﬁ vﬁgrqﬂy@sghpp%p%fn ?%;?Pesé’ﬂg%epﬁ%rot ecting mce

agai nst | t - hdodi es wi t hout
R AR S S S R

ef fector ed anti bodi es) have advantages

- - conpar ed proteinfoliowinropyésaioadf e moteing bygs eayymatinlly e Metodaden )  anti bodi es.

 possi bl e @2%¥lana

Further, as described.in t exanpl es, adm ni.stration of osyl at ed
~anti-CD 1%5&%%%6‘6%539%“5@%&@3%81?“ ‘Etﬂ?ﬁ%“%?%#g&‘gﬂ%d%%ic%gdi d not
resul t ikeRestddpdtiokiddaRn!anl pastideNpiRokiliarsd, spl een, and bone marrow.

W t hout i ntendi ng to be bound by a particular theory, there are several
{ willber apparent theta vavisipetmedode ean besuseptomedily ey cosyl at i on
is known to vary

- i i f A : 2 -1 lipes, especially
~those fr ‘&ﬁ‘PPe"r‘J@mﬁisgp‘%g.{n?g&g ngéghtpéﬁe- elh%)ﬁr%g eésrialfg%géd]#l 91 he ,
~car bohydrafless atHepalze dpécifiéd) as asedliberdly theaast Snbdifygpdin thecanteagwdequence of -
~expression in different_cell| types may be responsi ble . faor the difference in
“act i vi t y, mogifying therFo negiopaf g Qﬁp%’?‘g&nﬂfr?@%PP@aFWB@hmg &Sm effector cell
activati L hgi ; fapl ement) via the
o&%ﬁ@ecﬂg,@%%%bgt@&nﬁdgﬁn& 80LROEesBE p

anti body Fc region in I"on- dependent manner. Alternatively,

. -reconbi nemid/ormoedifyizmor seheS@8g a suiteblrorxpagssiontshissempweductionaithgt | onal

nodi fications that affect activity and which can be elininated by using
- differentP®& |ines to express the CDI6A binding proteins. It is possible
that -a copgdfat i of a@ditibs & ED6AMHIMg proiNBateRs halybésylitedmiial i ons to

‘elimnate efflector function may provide simlar protective effects as

‘el i m nat i positish coimespoadingtpdrginioe 347.tvagawtg with reduced binding to Fe _
- ' effector ligands due to only partial removal, or modification, of the carbohydrate |

at that position may be used in the present invention. For example, the Fe region

can be modified to include a non-naturally oécurring carbohydrate that does not

bestow bmdmg protein with effector function. As used herein, a “modified Fc

region” is an Fe region that has been derived from a parent Fc region, but which

differs in glycosylation pattern from the parent Fe region.
- F. Production of CDI164 Binding Proteins
{0098] CD16A binding proteins of the invention can be produced using a

~ variety of methods well known in the art, including de novo protein synthesis and
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5. Methods of Treatnent [0121] A nunber of diseases and conditions
characterized by an deleterious immne response can bexd Kgadgskrvshdg t he
bi nding proteins of the invention a CD16A binding protein as descri bed
herei n-"("e.’'g., conprising a VL and/or VH sequence as disclosed herein and,
- optional] I Lhi-ed . LS i bfaidsO Thave a reduced

ef f ect orre%(dl}?]@fliﬁgtré( ?&!F%B%g{}%%g ?@gﬁ{?&%‘%&%ﬁ%{ﬂ%ﬁbgﬁt (;[:ﬁ n is adm ni stered
to a suljesizéd wadléic atidastminmenme béisedised by recomtanait swtwds (edar act eri zed by

the producti on of gutgantipodies). It.i | i eved that paf 2nic 1g9gG
ant i bodiB<R spEageRess Pga%l?ﬁr e H‘??P%“éd m@@iggﬁwﬁg 'R%C%Régﬁjgfhogeni c
trigger s‘o&z Joﬁiﬁ;ﬁeﬂagfﬁmi gﬁ@t@ﬁﬁ Qsu By bédoRibifunt BxsibGRASRetR6RGRESSI on and

medi at e di sea rou e inappropriate activation of cellular Fc
r ecept ornmed Ajgomgaspedt, theinweation puyides anelymcleatidothat ¢avertisesa conpl exed with

sel f antigens (i ne l.ex bi,nd 1.0.activat | t her eby
“trigger i'%gu?%gﬁgﬁ%ﬁﬁiﬁgg‘elaf}@g@&m ‘%?Fé?%ﬁg’e%& %%mégﬁAdi seases (which
OCCUr i Ny;iRGink FRGARUE fhelof, fiTeIAIEA 6&duelice ERMBUREAV 6if Vipdesaitibedn agai nst
sel f tissuesy. thout intending to be bound by a %artl cul.ar mechani sm of
" action, hereinopsibpintieavy chaivosilight d@steéwg@hed%@r@rin erasePF Be with and

‘reduce the inter ion of the i I i Il receptors.

o122 cSkERpReE OF bk draris e L BLRRAr bR R ER Bk SR || (Wt ot

li mit at i pRmuhdbichtiningnb heio sbneiitqpadile posainveftiobixcludésaiiat oi d arthritis

- (RA), systemc |upus, er%t hr emat osus (SLE), .autqQi mmune henol ytic anem a
(AHA), - musiale acids preoding e hndpedrotemsylsstriieddictii®ar i a, penphi gus,

vascul it ndr. i er: hGn MRSEHHddas .

Goodpastt??'gﬁz s%@%&@%@?ﬁ%@é%%?@%( q&,n%g&slg?i atic “arthritis,

ankyl osi BgcHed oy, friexampieply msérting yodieimasidsRacoding Hglhymd heary, Kowasaki ' s

di sease, polynyogsitis and ,deég(a]té@%osi tis. Oher exa%ﬁ? es. of di seases or

condi t i ophain Haablerpeinws: GRUQR <510 CATSTTY TeEHR0S IR RHBRN so i ncl ude any

di Seasesx(gcff%r_g.,eﬁgagsﬁoﬁ Qeétéﬁw& iblllle botitFod vediREGes steRMeg! obul in (1VIG

t her apy ergl c ast Thus, the treatnent of autoi mune di seases

~ her et of opmntaterate entopcén/iid 2 trensepptiqi teroinationBestierasrie WhichddNéi t i on ot her

“than ITP) is cont | at ed... Wil e detail ed, under i t he nechani sm
of actio Ww&%pﬁ epfidlen (&8y & “‘.”'s‘ﬂ@a'?‘ﬂf]f&"’??gr oﬁ@segst hat modul ating
 the acti ghkes 1fensialhdddreskion BS irtnayoglabulil golypeptiles. | Bxpressioref f i cacy. The
protective activity of TVIG ma% rely on the small percentage of dineric or

- pol yner i vedteySaps wpeally rgplicaide HEFErEEHSmY BIENCE BREIFOIBGSIOY 25F™ t he FCyRI | |
‘pathway in couplin ' Nggmp& 0 thRpdkgsnd 0 ef fector
response?%%%éﬁﬁeeé%igw#%ﬁ%%n%aﬁlrﬂglc? y bl oc t ?gedggt Hﬁy wth a mb
strongl Ycﬁwu[&gﬁﬁ&xssithabr&ilﬁfemtéxﬁegsmﬂwgecms.i body wi ljl I have enhanced
cactivity relative to W J0123 reduct.ion in a el erj ouys ,i nmune
“r esponse [8] be I@@P‘%‘t@@“&‘g%&ﬁtmﬁ aﬁer?f‘P@Fﬁ‘?gPF’Sﬁ.s{aﬁ#?rgr natively, a
- - reduction | MY A MaTTE fiﬁ@—tﬂaﬁinm SLafRIP BrafRbRGheded&na eduction
in syrrpttp)nr%l’fﬂbc a‘gac.erﬁegg@e% the &f‘ _ ? ' b
~ bemade in a single host cell expression system wherein the host cell produces

" each chain of the antibody or antibody fragment and assembles the polypeptide
" chains into a multimeric structure to form the antibody or antibody ﬁ'aganent in
~ vivo. See e.g., Lucas et al., 1996, Nucleic Acids Res., 24:1774-79. When heavy

and light chaiﬁs are cloned on separate expression vectors, the vectors are co-
transfected to obtaiil expression and assembly of intact immunoglobulins.
Alternatively, recombinant production of antibody heavy and light chains in
separate expression hosts followed by assembly of antibody from separate heavy
and light chains i vitro is known. See, e.g., U.S. Pat. No. 4,816,567 and Carter et
al., 1992, Bio/Technology 10:163-67. |
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condition being treated (e.g., a reduction in synptons exhibited by a
subject suffering froman autoi mune condition), or by)®kBesmed:izhgsi a that
will be easily recognized by physicians and experinmentalists in the field
~of autom munity. It wll be apparent that, in many cases, specific

i ndi ci a gb101g9ducThoTDIbAlbidiERepdtdns arkRenfRemitlyiegpessediit i on being treated.
For exanple, for illustration and not |imtation, a reduction in a

del et er i dEecarYaRGs cpkapBiessils nUselylgsérior antibpdy FrRPEssion eludet ect ed as a
rise in | evebs—i Nt j bl Larl y, CLIONaI N a

del et eri ?&g&ﬁ%’rﬁ%ﬁ’eee'g'ég%gRglélwléﬁog%g?&&@:ﬁt:l%\?\nmfk&éﬁléf‘ﬁ”gs‘%gﬂy%%y égég}’ect ed as a
rise in imRBc detivailtard @ullitectalib) 2K, BidkTedhinplozy 8r65M34), plesogid plentsi gni fi cant
changes in_ platelet or RBC |l evels, or other reponses fgllow ng treatnent.
[0124] TIel quitgeeliasHek Pd s Huws driicodies Hyfridomps 3/ 2e89)i adopat hi ¢

t hr onboc : p ' : 1 ti of an

antiplate %tgﬁmé%%%d&%%’??%n%‘?%ﬂ%?ﬁnﬁaﬁonoc %n‘%{' ‘rﬂgh?l ody 6A6, to a
muFcyRI | lexAmple, inuEcopR] Vdcfors nsings thedacpromode. to [dfi¢@ Edpréssiomred hasyekd ; t he

i nvention proyides thod.for treatjng an autqQi nmune di sease, such as '
e by R e e R BRI o BPR S CegoR b ober | 2006 | 5
“largely %I@h&e%mﬁfeﬁ%&ﬂﬁesﬁﬂﬂ‘@édréﬁbn dﬂcﬁ@a@&'ﬁ&ﬁ&éﬁﬂénts {HeemeD 16A bi ndi ng

protein conprises Fc regions derived fromhuman I.-G In an enbodi ment, the
Fc regi gesphswicaphgeegyio the euttme metdiow (Barbas atb, 1993 ti on 297 of each of

the CH2 gdomains, | , | han_aspa ' or i.ne..l.n one aspect,
the bi nd i}% 52?\*53046'3?%3@@5%4 ?%Z%f%@)a% XE ‘ECZ%IF‘@ ﬁ“’?&}ﬁéﬁ@éﬂ Yickscr i bed

el sewher Qhé’ﬂ%b%fdinotei‘%\ﬁ@ﬁpsﬁﬁeddh@fdéé%@dﬁﬂ ?ﬂoﬂ;otér%y%’@@&! tions and
treatment nmethods of the invention are not limted to specific CDI 6A

~ bindi ng dPHAI nsMaermalisg cellsae perecislly neril Seprodyging 413l 6pbindingbl e to CD16A

bi ndi ng i L3 ral. e i ndi ng protein
is a tet 5%@?’@%%@*“%2‘%}%&% Stalelﬁ?l&ﬁ%sv&r%%m ?1'6{%’?% al ggré?nd two heavy
chai ns. - [sQitalil¢ host call isdsaiapibl@speeteting itactrheendlo oieirdese net hods of
reducing .an deleteri ogégip?me ;@g%n’ %ﬁi n_a rrg‘b‘trr;srgr Wt ho‘ijt significantly
- r_ed}[Jci ng @ﬁ@’ﬂt‘?”tﬁlp‘ﬁﬂu‘if EroPortel icﬁ@ %He&ﬁéﬁlﬂsa;‘(‘@ﬂﬁ?l}tﬁevere I

~ neutrope ,rm,ﬁﬂ:gm]ﬁl e mamual a

"~ ther apeu?ill?éeé yEgel?%%f ?\}fgﬁgﬁn%%ﬁ%%&g@ra phar rracgéu%si%%gpgé%%position '
- conpri si reypeessin d@ra seyiemngs,Fuch es an degioof beplicativey, eiprométer,an embodi ment

ergr manbaer bt HofBeaioy RACE SPlive e POPAIARRE PR Ror

- t her apeutips@ipflohslabingifor defiGerebd) AR OEnPIELSRIxDEsfbn bhifirdI BYRRhEAN are

fornulated with a pharmaceutically acceptabl € excipient of carrier, e.g.,
" an . aquediispremotere dervedHroas endogencusiggnsse priamigaleyirusoS¥40sal i ne, 0. 3%
- glycine iﬂﬁ ke, | O@!!' bk peludi to increase
o stabili t)a/aag% e ,_%%pgﬁﬂ{ogﬁ apﬁ%%(;(ﬁl(r%a e gﬁf/’g%o %%‘ﬁ%taéﬁigioin I"tions (sodium.
.. acet at e, paowingarecdipassheliusinglibé GVAV ifinetiiaey ¢l enti@cet/prontidrdhitile, sodi um
lactate, histidine and arginine). For _, . ‘

. vector pCDNA3.1 or a sitnilar vector. To facilitate secretion, the genes can be

fused to a gene cassetie coﬁtaining the signal sequence of a mouse VH gene
described by Orlandi et al., 1989, Proc. Natl. dcad. Sci. U.S.4 86:3833-37, which
has been widely used for high-level secretion-of immunoglobulins.
[0103]  The vectors containing the DNA segments e‘,m:.odil:l,c‘,ir the polypeptides
- of interest can be transferred into the host cell using routine, depending on the

type of cellular host. F01_' e}iample, calcium chloride transfection is commonly

. utilized for prokaryotic cells, whereas caleium phosphate treatment,
electroporation, lipofection, biolistics or viral-based transfection may be used for

- other cellular hosts. Other methods used to transform mammatian cells include the

use of polybrene, protoplast fusion, liposomes, electroporation, and'microinj'mtidn _
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adm nistration to an individual, the conposition is preferably sterile, and
free of pyrogens and other contam nants. The concentrabé QQ.gfndiopgs N9
protein can vary wdely, e.g., fromless than about 0.01% usually at
~least about 0.1%to as nuch as 5% by weight. Methods for preparing

par ent al !(éée%ﬁﬁérﬂllﬁt%frﬁ%cﬁc AP Ok, POP traksFent E)g}ﬂ%jcﬁﬂ cappakent to those
skilled in the art and are described in nore detail "in, or exanpl e,

Remi ngt odENIE8, s EnaEraisiqigioritlceepanite beivmvad Yighpchdin egaessioon Mack

Publ i shin n tqn..Pa. ,-2001). .Th raceuti gal ositi'ons of
the | nvelProR e pRstitoe (e 1ip0febtmitt g0 BPRASHDL i et Foct

typi cal | yan BéHi@neaRptission Rl ATORMPmg/l BF I UScHiRIoned dledinh gfierr0ut s Of

adm ni stration can be used (e.g., nucosal, epidermal, intraperitoneal,

oral, 40 dzvs. NHeciels papiben be perfadandsimilarguantitiesihapiasies miiey3 mos t hough not
- required, ical i td ked in unit
dosage fé)i 3 ﬁ%)gﬁ?@;%%b%%m&g%ﬁ%@ﬁog%ﬁs%%?1(1)&?&?5 g{r(@%%%nég %l%h}r}t In one .
enbodi me mindiXg}3rofi dadibs gnaitiatnet i medRitn behtdtie HBS sr@shed forarebyor m
~formul ati on_or_ appar at is for sustained release (e.g., release over a
period oflo¥igyglsat g’ﬂ@é‘ﬁ 2@ o ligraatvely, gn sapmifreeRediz®oodi nent

pol ynucl jafes pneRdl BA: Dbl nel j ( 16A bi ndi ng
protein g%dr“gssi%n ve(?tﬁg{r)sgE ar é%%ﬁ%?@é%ﬁogﬁg’ Sqnp%?ldén . Fol I owi ng
admi ni st reatibagiics, adtibo@PirhEehisnatidnathar@D 8o A bimlipeuoeasadniba t he patient.

" Vectors useful, i adm ni strati on._of. 16A bi ndj ng proteins can be viral
(el qrpa: s RO A GREMCA LR ATP Y veot or i ||
. CONDI i S€ peatedli i BiaBition b tetRRtdrRNMibYdie Br RIVARDES!, bl halondihae to drive

transcription of a protein or proteins. Such therapeutic vectors can be
- i nt r oduc expriession efdunsated anitbxiyawnstmucts/ i Wsnallyrsingle chainV wgioni vo. For ex vivo

t herapy, yegt.Qrs nay be introduced ipto cells e.qg.. stem.cells, taken
_ fromthe(psﬁﬁ'gr??"‘“c “’c?lr%ﬁ]e?fi?@y é‘?{{a@(ﬁﬁ‘?f(}%H%W%@@&?S%PFansm ant back
~into the deRie, ERE Bir®eithl., 19855 Sci2pbL£IM2:493526; Pad I0s493 and

4). ?ﬁgg]ee@rhee B oe L n 7

5,437, 99 conpositions can be adm nistered for prophylactic

~and/ or  HdeSF8LEHE5.03 £ 1A3IBY; andh6.80BBRAN acti c appl i cations, conpositions
- dmicg | Nty Dk oF cle i al
et ot or i GOLUS) = MOnddedr Bl Y GiBlingproknf S BNSRIEA RindiBbER

- purpur a el kpsmdnile drty incduding yinhioaitm esifide preeipitatich, aiffeisy i n whi ch an

~del eteriopys immune response can be  exacerbated by. adm nistration of
certain. ?@ﬁ’é’ag ﬁg‘ecﬁﬁpﬁ‘gﬁmﬁﬁ%&ﬁﬁeéﬁw ﬁﬁa%fsqnﬁe i nvention can

be adm nkﬁf:ﬂ@ﬂe@@ hEbRatcR PR APPERTIONE M SaldrRtk! AHEEE F esponses to

reduce the“magni tude of the response. I'n therapeutic applications,
- conposi t iQwierddimversity Priess, €reford, UKg apdColipan etlal.emgya). dnfdner i ng from an

el or aPEBpHEREh P BEARS ab el isBRERY tarbitineute Filiba e atBiha L 0
~acconpl i glawifateSproRih Afesin sdhTREOM A CRerkaptiol BessykimsanRy by ' or

- "therapeuti cal l effective dose.". Amounts effective for these uses depend

upon t he ¢biipnat loyv pil, foHewed by size exeiusionichinmatpgraphsiito semove a8y t he patient's

- own j I1?1'?1cessy0§'ta§&ega utpregg&.er 11|1<:|e316‘c'yR]]1A binds preferentially to aggregated . |
IgG, removal of aggregates will be desirable for certain applications. The binding
i)roteins can be purified to substantial pnrity if desired, c.g., at least about '8_0% |
pure, often at leasf about 90% pure, more often least about 95%, or at least about
'98% pure. In this context, the percent purity is calculated as a weight percent of

- the total protein content of the preparation, and does not include constituents
which are deliberately added to the composiﬁon after the binding protein is

purified.
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range from about 0.01 to about 100 ng of antibody per dose, with dosages of

from0.1 to 50 ng and 1 to 10 ng per patient being mre2§m$%%§§d. An
"I nflammation reduci ng anount” of the binding protein can al so be

~administered to a mammal to reduce a deleterious inmmune response. 41 29
Novemnber [ ]ﬁlﬁnfﬂ:”& Al 1O J64 ipdi ng proteins can
be adm nilgftye%?ed @%gglérb in 0 %Széa?ﬂ%élgﬂiéﬁ%d 0 ?&et rea’?itdr%g physi ci an,
e.g., daiekymplapddrvatiohbfumeiobgicowithtpolyeihybdneaiyesl("pagiilaianilisr val , dependi ng
upon such factors, for exanple, as ature of . the ailnent, the

condi t i pﬁewe%lﬁ%mﬁrﬁa?%wﬁﬁ%tﬂ’&?&qél&gaﬂ 8 ﬁi‘%& éiﬁ‘iﬁ‘c‘:’pr otein. [0131]
CD16A bi pdihigo 18] NIAARITIRRL ST IS gich) £AURY NS4, 08 ebes treatnents

directed to al ?éevi ation of the deleterious”i mune Tesponse or 1ts synptons
or sequaletd., 208U ytokine bo:heH-h% Kowneiine abaB00Pe it diAdrwtlOBE3d-Us part of a

t her apeut| I, ITE [ des .co-adm ni stration of. another agent or
agents, , t[jg %a%%% @?@nﬁ%‘:e@%@hﬁnﬂmﬁ&&?% S%B%gonéug?g%i_tg ta_er oi dal

-anti -i nf lqarp@bRabdl b Bgarldfe ., a rAiBisbiope of BieBAR IGMEr mS&EMAS afee- 9., @
corticosteroid, prednisone), imunosuppressants (e.g., cyclosporin A,

et hot r eveslldneymdrale art apdere alsp berfemplatede. g., in conjunction with IVIG. 6.

" Increasing the Therapeutic Efficacy of a"CDl 6A Binding Protein [0132] In a
rel ated aspect, the invention provides a nethod for increasing the

.-t her apeutd cPeipkitizaey COX] 64 Bikdidg Brotbinndi ng protein conprising one or nore Fe
- domai ns ée. ., anti-CDL6A anti bodies conprising tw Fe domaj ns) by

o 1 yi ng0iWhe piciesrin cbodiaents, CINGA Hading groifios J2Ving BROPEISE&Y bi ndi ng t o
- at |east ih AN m -:the original (i.e., .

unnodi fi ggﬁ-bﬁlgg&?ggi%a%g%rﬁ exa%%?e, t %E]lg%ﬂ}otggi on can be nodified so that
- the Fe region is not glycosylated. As described above, nodification of the
- Fc regi on ciyrBiadingcoffijyi shed in several  ways (e.g., by genetic nutation,

- by choice of expressiqn systemto change the Fe _glycosylatjiqn pattern, and
Che 11 kefOL08h onEDI AR RRRBIOGHEaR G SPaeE by FeigRRts 1PIcir L. | n one
‘enbodi me o by IS, Qe O THORE npl ement. As

used in. ?&?pghg%ﬁatﬁg?glége%%?%ﬁq%%i%%ﬁb%ﬁﬁjcﬁ ng I&pgot el n&%gggmft%greased

"t her ape i1 the éftéractionydf aChbGA bihding mrotesf efftbamwentiionindCPI@A & n t hat

oes ot DetrsRD Tt 3 BELIRS B e or e oty BB T e s e o) For
exanmpl e, ahaut@3 8K, bUSKHINIndbiAGRE Protéia bidR CUSEA (8 a8 QFfditylthatdf an

.del eterious i mune response ( | TP or experimentally induced TP in a

e.qg.,
mamal ) aithir édoldeepti witpin 2-faldiafitke binding etfartyraxhibitpd Mogderas great er

- "therapeuti.c efff. ' n 1 A bl ndi t el t duces the
'severity-0 '?aé‘%oégﬁg A %(Ego{ %—%ﬁﬂ?égﬁ%ﬁ@ﬁ%ﬂ#&@ﬁb@%ﬁ@& rophil |evels
- in the aih3@3Viyanttheilightychialh QHIEVAL ad datribed befein BeloNoViamher 2006 e. g.
‘two-fold greater. In one enpadi ment, the protei nd'l‘_;s rtrodi fied by nutation
I . embodiment, the binding affinity for CD16A 1s greater than that of 3G8. Inan 7 o
 alternative embodiment, the binding affinity for CDI6B is no greater than, and
preferably less than, 3G8 or the chimeric antibody Ch3G8.
- [0109]  Binding can be measured using a variety of methods, including
ELISA, biosensor (kinetic analysis), and radioimmunoassay (RIA). ELISA is well

known (see, Harlow and Lane, supra, and Ausubel et al., supra) and can be

carried out using conditioned medium containing binding proteins or,
'altematively, with purified antibodies. The concentration of antibody that results
' in 50% apparent maximal binding provides an estimate of antibody Kd.
[0110]  Binding can also be detected using a biosensor assay, which also
- provides information on the kinetic and equilibrium properties of antibody
- binding to FeyRUIA. An exemplary biosensor assay uses the BIAcore system
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such that the nodified protein is aglycosyl ated. [0133] For exanple, the

i nvention provides nmethods for producing a nodified ¥ag&990@50te|n
conprising a nodified inmunogl obulin heavy chain, the nDdl I ed

bi nding protein having greater therapeutic efficacy than a parent CD 16

bi ndi ng pa\qmﬁiq%s@@mr 1S9 Tusfy. iR "ChenBISIO B 98188 Y. NTIEBIA R & om DY (1)

I'nt roduci n | east one nmutation into a parent pol ynucl eoti'de that encodes
the par erelies mmgg@bﬂmemmmsghdupomo winduthedigandriadg.f CBA6p0! ynucl eot i de

that encgdes podj fied. | nogl obul i n,_heav t he nutation

i oduc manmna ey the bne R A pastht PR BHaMHEATER: no aci d

substi t ut plasméAkonaQOSSPES sigh@l) Wech eHangds ﬁﬁﬁ@é@ﬁoﬂhﬁ@@ﬁyﬂh@&m@ in the CH2

domai n of the parent | munogl obulin heavy chain; E o expressing the
p

nodi f i ed b@nﬁm@m@m d‘éﬁpiﬁd aoncgmuwftan@lytmmsse@w o4 i n heavy

chai.n so heavy chai n.
Opti onal I%i {[ﬁ eav %?Hgﬁg{g,pﬁ)?glucnggasé% lé%npgfctg% éﬁﬁn{)afte ’CO- expressi on
with a |ilkah). CMomﬁg)ﬂam;lﬁw; buffet Slbhei¥ehbsed ankd tb@dhip aﬁd fiegampates Exanple 1:
- Mouse 3& VH and VL and Chineric Ml ecules Generated Therefrom A) Muse

. 3G8 VH anthigh theypnalyfe digsociataadram thapusiges kbofPras besesamsdi Bbay | ght chain
_ was cl one, m@i}@&%ﬂi&%@%ﬁc&ﬁﬁéﬂ?%ﬁﬁ@d&ﬁﬁfe@%@@?@ @ﬂg&%ﬁ%ﬁ provi ded by

Dr. Jeffry e amno acid sequences o and VL are
provi-ded ¢onsteatst Kd =XKom¥idoff). i nfra. Nucleic acid sequences encoding the

il S e et o
O SR A SIS o

- GATGATGAGRAGITEEST thE Lo i
ATACCT CCAGCAA
. TGCCACATAE? SEY 3

GGGACTCT!
GACACTGT%%AWT@%%X @é_lgaré}@ ﬁ%ﬁ\ﬁig and bm& &%enal are
R CCACCATCF@@E@Eﬂﬁﬁﬂf@ﬂ@@@&ﬁﬁ@ﬁﬂﬁﬁﬂﬁﬁTFﬁﬁﬂﬁﬁﬂﬁﬁ?ﬁﬁﬂﬁaﬁf&ﬁwﬂvﬁyn1

- GAACTGGT \ 43 29 Novenber
2006 TC%WM

ACTTCACCGhe R 4ddAl B &sof
TCAGCAAAGT AATGAGGATCCGT ACACGIT GGGGGGACCAAGCT TA AAA B) Chineric

Heavy Chabsfiqhendzmeiyys of thechiedipg dafpméiontoly epriaining argexcers abepldssi on of the
mouse 3 CB(u}ﬂQbeled) binding protein competitor can be included to ensure the results

reflect specific interactions. Examples of suitable cells include (1) NK cells or

macrophages derived from normal human peripheral blood lymphocytes; (2) Cells
~ obtained from huCD16A transgenic mice (Li, 1996 J. Exp. Med. 183:1259-63);
(3) mammalian cell lines expressing the extracellular portion of CD16A fused to
the transmembrane and intracellular domain of RI or another feceptd_r (such as
~ CDS8 or LFA-3); (4) mammalian celi lines (e.g., CHO, HEK-293, COS)
transfected transiently or stably with CD16A expression vectors (and optionally
~ coexpressing gamma chain for optimal expression receptor expression).
[0112]  Examples of expression vectors useful for expression of CD16A and
other polypeptides for use in binding assays include mammalian éxpression
vectors (e.g., pPCDNA 3.1 or pCl-neo) that contain a stroxig promoter/enhiancer
“sequence (e.g., CMV immediate early) and a polyadenylation/transctription
termination site ﬂaﬁking a polylinker region into which the CD16A gene is
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fused to a human constant donain, the nucleic acid encoding the 3G8 VH was
fused to sequences encoding a signal peptide (see Ol angh Netember 200889,
Proc. Natl. Acad Sci. U S. A 86:3833-37; in |ower case underline below and

a human Cyl constant region (in | ower case bel ow) using standard

t echni qugftréduded. UdkiR@y tBY @sckdIRtINGesASRlcataBld thinkat R hs a hBothpan!l i tat e
cloning, a Sacl site was introduced, resulting in a single residue change

in VH FRaegisthiucegen®r). This change in FR4 does not affect binding to CD

cncon no TR TR IED I AUEIE we LB T "o o

gct agegt tdegamed:t aaget t gt t gact agt gagat cacagt t ct ct ct acagt

tactgagcacaca acct caccat aqgcC tatcatcctcttctt
?g-tcaac?gé‘ﬁgg; ;@%%‘é& ¥ ']g‘fgf%szGAYSPED‘
. tatgggtg %ﬁﬁﬁ;ﬁ w @%_QPCQ_,EVHIGWLL
GITACCCT G%cééﬁr A% (§CCCT
‘ ee (A5

TGACTTGT T3 KR u YIPKATLK
GATTCGT

AT TG AL AT , .
CCTCCACCAAAGGARRRE R AT EIREAGT TRETIEE). CDI6A
CACATACTACTGWGCTCAAATAAACCCCECCTGEWT%%%ﬁgﬁg¥g§§§§§JV\fﬁ%

 ACTCTGGT GAtlT (58 GAEET@Ag c ct ccaccaagggcccat cggtcttccccect gg
- caccct cetgoaal 10006 . -, ) ols
ggact act t CCttyr

ggcgat gcamwm@wmmmmmmmwﬂmwm

~gegtggt gacegt geect ccageaget t gggeacccagacct acat ¢t gcaac
' gaat cacadgReRRIGEE m@%&%&%ﬁ%&%&& Wﬁgﬁ {FYTPKATLX

gacaaaactw WCLVMVLLFA
Cagtcttcc C tccccccaaaacccaaggacaccctcatgatctcccggacccc
t gaggt cacabTyEIg REMEIIN TREE TR R R I ARE Y @E@tl@aﬁ@tllﬂ) can also be

T

ctgget ga%&Qﬁﬂﬁ Gt &%%éﬁﬁﬂﬁ@ﬁ&&&&:‘ego?a&ﬁ %?cﬁ%ﬁ?*sﬁﬂl@@%a&er

cccat cgagaaaaccat ct ccaaagccaaagggcagctccgagaaccacaggt gt

acaccct gdéttdjat c Cogypgttiyeagsiypfcnats gaabe agd te agasirg theability of 2

et 90 o AR A GEAL PO AOSRARRET, ihceon

- tetteet Ctm%gﬁﬁ@g%%e@gﬁgm M GOTAN GALAANERERIed 308 29 Nbverrber

' 2006. cttctcatgctccgtgat gcat g ct gcacaaccact acacgcagaagagc

- ctct ccct gnized viglendng gag yalabeled 3G:8,108]1 6 pinlingproteiuet was :
Rikiirare B Rl e 1o of tre

ressron of eavy
-incubation and separation of the cell-bound material from the material free in

solution, the amount of bound Iabeled 3G8 (and/or optionally also the unbound

labeled 3G8) is determined. The concentration of uniabeled mAb which results in’
a 50% decrease in the binding of labeled 3G8 (IC50) is then determined from this
data. |

ii. Blocking Immune Complex Binding to FcyRIIIA
[0115]  Another characteristic of the CD16A binding proteins of the invention
is the ability to inhibit binding of immune complexes to CD16A (“IC Blocking
Activity”). Usually the binding protein has IC Blocking Activity that is within 4-
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chain in cells. C Chinmeric Light Chain [0137] To create a chineric gene
coding for the nouse 3&3 VL fused to a human constant g®NeiL&Enbdri2Des 3G3 V0L
segnent was fused to a signal sequence (as for the Vx above; (lower case
underlined) and a human Cx constant region (Il ower case) eDNA using

st andar d fhRcheraaas mﬂﬁﬂf&ldngft!h@ a@ivity GhBibited Ghderwirhhartdoaditisgence shown
bel ow. SEQ ID NO 6 ch3G3V

gct aget geﬁﬁt@'mwi@ﬁéﬁb&fb@%‘aﬁg@g@&?@d@&%cct caccat

acaot agcABbal t gaoter goair ity RN AR ATRRY MR e of

gcctttct %gmw@@&@msw&%ﬁrm CARCEAPIGLAORGAIHUKOCYTE -
CTTTGGCTGT CTCTAGGGCAGAGGGCCACCATCTCCTGCAAGGC&%%
TGTTGATT AR Exfardrimyarsits Resreshxiord ARG A and

B Y e e e

GGAGGAGGATIIREFAAGETAITAET CHEATRADACTAPTEAE

| {ator t oA R A G S B 3&%438?%&%
cctgct ga%gggﬁﬁ&t&ggg&gﬁg%ggaagt acagt ggaaggt ggat aac

~gccctccaat cgggt aact cccaggagagt gt cacagagcaggacagcaaggaca
-.gcacct acqd@tiAc. ag&‘hgmnmxgpmgzdbgagmﬂmd@f a:dnhrtlag tledatndiog of I1gG

gt tcaa RIRNETA I ABACE) B SIEOTE A CBa A Cad a8 PR cgaat t ¢

[0138] ThindeCQRakions in WaRhiRSED! 68 bid¥u; fbteihBRdS RieryRan Bhglecch) at the
Nhel - EcoRl sites of the polylinker for use for expression of the chineric

| light challnThecomshtting @)1 Bprive & gmbj[ @mqstm bt bmding pragindR2G3 VL
chi t d hi i
*ant 1 body, BREPE) BE# Proe Ry 2080n RERRaHicS B SUREEPBIR heb " 0 D™ ©

. EXpr essedheRyrN ). g6 amabﬁe@th@fare Ehlﬁl:iﬂ&dfﬁdiﬁﬁming’ﬂhe P'%?Rl[ﬁcaﬁa&)eg CHO,

- HEK-293). An exarrpl e o] rocedure for expre55| on of -45 29 Novenber 2006
" CDL6A bi radiigjsigrest ar@@éﬁo mafilpmﬁeimae@rﬁf%mdé&?nl n Exanpl e 4,

:—Ig;\r/;‘ d1E)a(1| %&%ﬁi&%@ enco%ﬂlgtgD %Jencﬁ%ﬁo use mglmoﬁgd\/\ere

fused to orfii fegpovseko aekipsasecstate. diardne echbbdinmant, Hthe ﬁ)miéronghc sirfaceof/H sequence
- VH2-70 to creat&lawgol ynucl eotlde encodi ng a VH desi gnated Hu3GVH. The

poI ynucl dB¢ ¢S

fii.  In Vivo Protection Against Platelet Depletion 7
[0118] The ability of the CD16A binding proteins of the invention to reduce
deleterious immune responses can be assessed in a varzety of animal models. An
exemplary mode] system is a mouse model for idiopathic thrombocytopenic
purpura (ITP) (see, Oyaizu et al., 1988, J Exp. Med. 167:2017-22; Mizutani et al,
1993, Blood 82:837-44). See Example 9, infra. Other suitable models are known
~ in the art. Other animal models include rodent models of inflammatory diseases
described in, for example, Current Protocols in Imnumology (in.some cases |
modified by using animals transgenic for human CD16A). Transgenic mice can |
be made using routine methods or can be pmrchased' from commercizal sources
(e-g., Taconic Inc., German Town New York).
[0119] A example of a procedure suitable for assessing the ability of a CD16A
binding protein to provide protectlon from platelet depletion in a mouse model is
- described in Example 8, infra. CD16A binding proteins can be administered to
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was generated by an overl apping PCR procedure. Ina first step, using the
primers and strategy shown bel ow and the nouse 3G VH ppd wousheatzode ( SEQ
ID NO 1) as tenplate. ~SJ32r SJ34r SJ35r ----------n oo
------------------------------------- -~ _ _ Sacl SJ30f SJ31f SJ33f Ecol U
29f Seq du@c 11719 hh?eg{m @mINQ atGGGreHAfRbhecht@@EGrAGBPTTA CCC TGA
GAG AGT CTG SJ2 62 T TGG TGA AGC CCA CAC AG 3CG CTG GIG AAG
CCC ACA (SAIEeA@@lﬂYmdw@A e nict (FGTbB adeisTdn gy 6660 ThimelicAAGTG AGC ACT

TCT GGT AT 30f 8 AST CTA GAG
TGG CTG §%¢ ftoﬁi]f &{%T éG%EE%‘ é%‘r WW&%TCTG ACG AAT
10  SI32rthétdidelhe DledGhe Wkt Afds 46QctdiefedCOptdndHVGheAT A CGCC 11
SJ33f 72 CA TAC TAC TGT CGG ATA AAC CCC GCC TGG T GIT GGI CAT TGT GAG

GAC TAC cwch mpiecyieristiga detsrmined atfg Anepoiwowhre magmnaaatedetasy 37 GaC TGA

GCT CAC . . TAG GCT GGA TTC
GIC AGC % ﬁ'&l%@é%ﬁf%&%%@@@%%%&@? C CAG AAG TGC 15
[0141] ThﬁaﬁﬁﬂﬂBfahﬂgnfphaﬂffﬁdihs,vmﬁuﬂmaﬁpﬁﬁomwmﬁda% hedfedr &a6! and cl oned
into pUC 18. After sequencing, .one plasmd was sel etﬁed for a final round

~ of over|aégw¢mﬁgamm IF@S@M%@@JMF@IF@H HFINE A cHEEHHRSPTRER Ty t he second

2006 SE

- PCR ste %uflb%é %&%@ﬁyﬁ%ﬁg@ | §le Sﬁ@ﬂaﬁl%ﬁgﬁe %Suég@yz 9 Novenber

AREITEEARAS In the

tered an

- @T@T@Wﬁ%@%ﬁ%g@mmw of the
ATACCTCCAAAAACCAGGTAGT CCTCACAATGA TGGACCCTGTGGATAC

TCIZCACATAKGE’W@T@MFMACCCC&CT GGTTTGCTTACTGGGGCCAA '
- CCACTCTGRPRACTCICASCTCA, L 0AARE AR G BN 5rdis Ulgn coTi ned Wi th

segnent s
' assayed are described in the Examples, infra. Preparations of recombinant mouse

3G8 produced in HEK—293' cells, chimeric 3G8 with human IgG1 or IgG2
constant domains (ch3G8-y1 produced in HEK-293 and CHO-K1 cells, and
ch3G8-v2 produced in HEK-293 cells), and a ch3G8-y1 variant (ch3G8-y1
D265A) did not provide significant protection. Murine 3G8, produced from the

hybri'doma, and a chimeric version of 3G8 containing an aglycosylated human G1
constant region (Ch3G$-G1 N2.9’7Q),,pr0duc‘:ed in HEK-293 cells, were able to
. protect animals from platelet depletion in the mouse model. As shownin
. Example 10, 11 and 15-17, infra, Ch3G8 N297Q and aglycosylated humanized
‘antibodies protected against platelet depletion in the ITP mouse model. Althoﬁgh
- pot intending to be bbund by a particular theory, one possibility is that since |
ch3G8 N297Q is largely devoid o‘f effector function, it is more efficient than
ch3G8 in protecting mice agéinst ITP. Thus, these data suggest that anti-CD16A
antibodies without effector function (e.g., aglycosylated antibodies) have
. advantages compared to some glycosylated (e.g., glycosylated recombinant)
antibodies. Further, as described in the examples, administration of aglycosylated
anti-CDI6A antibody to muFcgRI-/-, huFcRIIIB transgenic mice did not result
- in neutrophil depletion in the blood, spleen, and bone marrow. Without intending
" to be bound by a particular theory, there are several possible explanations for
these unexpected results. Protein glycosylation is known to vary in different cell
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a secretion signal sequence (as described above; | ower case underline) and
cDNA for the human Cyl constant region (lower case). TheNoesdbdri20gs

pol ynucl eotide had the sequence: SEO ID NGO 17 {hu3 G VH1 }
~gctagcgtttaaacttaagcttgttgactagt gagatcacagttctctctacagt

t act gagcagaen egrefally Aedss Eheho At SR Specled! Aaditfeieatd Bilthe hature of the

agcaacagct acaggt aaggggct cacagt agca gctt ag tct gacatata '

t at gggt gacd: @l@ak@t@ tf@&?t’ﬁil odst @@a@at rggm@aetc@@@@nce of

'CI';TGIéTCTCGTCI % : i : ‘ : ; jz:e in activity,

GATTCGT CAEEGWMW M%TIMM caused by
GATGACAAGCGCTATAATCCACCCCT GAAGAGCCGACT GACAATCTCCAAGGATA
mmmmw@mmmm@mem ina

CACATACT AGLGT G CEGAT AAACEOCCC &AE{E CEREAR
ACTCTGGT .L GPG ) gcctccacaagggcccat jot @ cccccﬁéaﬂdcm{}8

caccctcct magaga@nacﬁ:&mpcggggmmghggd:ﬁcamgg iy aﬁbggmmy and which
tactt t t

Gacat goac SEEDT QUBEUEIgy oL PR Sl g Aepihoes Ui gy binding

- gcgtggt gagﬁﬂélﬁémﬁﬁ&g&@ﬁ%"aiegaﬁﬁﬁﬁ&tﬁﬁﬂﬁq QoD &¥RFR containing

gaat cacaagcccagcaacaccaaggt ggacaagagagtt ga cccaaat cttgt
gacaaaact ontatias ye climinatst effecton fnxtion gy preadysiygoyprmtagtive effects as

cagtcttcctett ceccceaaaaccecaaqg t cat gat ct cccggacccc
t gaggt cacH ﬁ’&k‘&% ngte &Fcabeg‘? :ccztglﬁgggaccct gaggt caagttc
aact ggt acgt ggacggcgt ggaggt gcat aat gccaagacaaagccgegggagg

agcagt acagcagsasitAarsmkgat cagecgt cct caccgt cct gcaccagga
ct ggct gaat ggcaaggagt acaagt gcaaggt ct ccaacaaagccct cccagec

" cccat cgag#HRat cat &t wonbagf disersgs grbognditivga ghmadetzmddygn deleterious

acaccct gcccccat CCC gat ‘@l %8%8.@088. accaggt cagcct enfion 2

cct g0t caadiguRt EPRUCE LAY PO ACArs HRG Lo GULOE B2t A enton

fatg ;: cg tg a? ma%a&%ggﬁ&eia%%gm@@ h&@ﬁ%{@@% ﬁ:@ﬁ@ﬂgcé V¢ nd/or Vi
cttcctctacagcaagct caccgt ggacaagagcaggt ggcagcaggggaa

_ctt ct cat geedpeRe B djecde @gm@glegptw@ﬂ e E@@é@%ﬁ@@é@ disclosed

. ctctccct C 7 6 0143] For
expressi g?\l %enmi%%%@ %@%?ﬁ%&ﬂﬁ&%@ ﬁl?}% enﬁ%%%&@gélgé nce[was I:I oned
: ||nto the pﬁtelhlé@achﬁin)ét&r&kﬂfaﬁﬁj&hﬂlﬂhﬂhﬂﬁhﬁﬁhﬁédﬁ&t&ﬁ(16‘Oidlﬁamsﬂﬂg mtervegl ng
cloning ingt 0144]. CDR encodi ng
sequences@?@‘ﬁ?‘f@@%ﬁg% W‘@‘gfhggg“”f@?{e&‘ 51[’@"' Csequences
deri ved fﬁ%@‘aﬁﬁ%cﬂé&"ﬂ%@eﬁ@d E:Fz[liciﬁéitﬁﬁm c8&8 Gre clihEr m@%ﬁegsﬂl@mggé& vas
proce

- ‘gener at ed an overl appi ng P ure using the priners
for these diseases or confribute to disease progression and mediate disease

_through the mappropnate activation of cellular Fc receptors. Aggregated
autoantibodies and/or autoantibodies complexed with self antigens (immune
complexes) bind to activating FcRs, thereby triggering the pathogenic sequelae of

- numerous autoimmune diseases (which occur in part because of immunologically
ﬁlediated inflammation against Selftissues). Without intending to be bound by a
particular mechanism of action, the CD16A binding proteins described herein
interfere with and reduce the interaction of the autoimmune antibodies and
FeyRIII receptoré. , '

_ [0122] Examples of autoimmune diseases that can be treated include, without
Himitation, idiopathic thrombocytopenic purpm'é. (ITP), rheumatoid arthritis (RA), -
‘systemic lupus erythrematosus (SLE), autoimmune hemolytic anemia (AHA),
scleroderma, autoantibody triggered urticaria, pemphigus, vasculitic syndromes,
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and strategy shown bel ow and the nouse 3G3 VL pol ynucl eotide (SEQ ID NO 2)

as tenplate. HO24 HO23 29 November 2006
------------------------------------------------------------------- Primer

Length SJ ce 4 HO26 4 140- .Np: 18 H023 63

CTCTTT ggm@@@&w ROCACHRMMGIONIC 10 1024 66
TCTCCACA GTCCACTCCGACAT GATG%%@%AAT %%%CTCTTT GICTCTA 20 025

3 A ARTOORCAGTAMGET BERT’ :{m@lﬁ@cAGATTCT AGATTGGATG
21 026 GQW%%SC@{ C%I’é:A rmatomyos%s I%g; examples of

GAGGGTGAA

g¢ggc AACCHidéded L &3oh@itionShnttaiBhbAtdatet et drdh E 10 ¢he thT A bEMA G AMAAACTGCCAC 23
1009 30 GAGCTAGCTGAGATCACAGTTCTCTCTAC [ 0145] The resulti ng oI ynucl eoti de

had the s@a’ igpeges ss@cyphblmgn{enw@w}avemus 1mmunoglobulm

GAACT GGT AGEAATAGABACTAOEN ARSI PREALIA Mmmﬁ%therthm
TCCAATCTA JTCTGGCGATCCCAGCCAGGTI TTAGTGCCAGT GGGTCTGGGACAG
AaTmccd%ﬁmp@m@@mmmﬂ@@m arehgg of action

TCAGCAAA %ﬁ gﬁ]] 8I%ﬁ%§§§’%ﬁ\8§€é @g;@ 8 29 Novenber
2006 [0%}4-1):3}3%’f 3 geng seg was co%{ﬁg V\n-gtgﬁ a sFSnaI sequence
- (as descrcdﬂat&rﬁb«p&xaaplaymmlemnmrwmibadyeﬂhambtecﬂwrmﬁv@dfmestant regi on
standard _t.echni resulting in a groduct with the

~ (lower case us
Ny g equence r‘b"@?’ °‘3§@ ?@gmr%ta{gﬁ @5 emgricy q' pofymenc IgG present in th
gctagetg &Qﬁé}ﬂtiﬂé EiRA7eE e FLORAF gﬁﬁﬁv Ef&fug btoxic and
‘gggat ggagct gt at cat cct @Et ct ?ggt agcaacagct acaggt aa ﬁﬂ%ﬁﬂ Xic an
acagt agc agyuureragplex guafitodica tadtiftctygesponseatagd tet ability tte directly block
this pathway with a mAb strongly suggests that an anti-FeyRIII antlbody will
have enhanced activity relative to IVIG.

[0123] A reduction in a deleterious immune response can be detected asa
reduction in inflammation. Alternatively, a reduction in a deleterious immune
response can be detected as a reduction in symptoms characteristic of the
‘condition being treated (e.g., a reduction in symptoms exhibited by a subject
suffering from an autoimmune condition), or by other criteria that will be easily
recognized by physicians and experimentalists in the field of automimmunity. Tt
will be apparent that, in many cases, specific indicia of reduction will depend on
the spec1ﬁc condition being treated. For example, for illustration and not
_ | limitation, a reduction in a deleterious immune response in a subject with ITP can
| be d:tected as a rise in platelet levels in the subject. Similarly, a reductionina
- deleterious imniune response in a subject with anemia can be detected as a rise in
RBC levels in the subject. A clinician will recognize significant changesin
platelet or RBC levels, or 6ther reponses following treatment.
[0124]  The deleterious immune response is optionally due to idiopathic
thrombocytopenic purpura resulting from the administration of an antiplatelet
antibody, optionally murine monoclonal antibody 6A6, to a muFcyRII-/-,
huF ¢YRIIIA transgenic mouse.
- {0125] In one aspect, the invention provides a method for treating an
‘autoimmune diseése, such as ITP, by administering a CD16A binding protein that
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~Transfection was carr out usihg

gcctttctetccacaggt gt ccact ccGACACTGIGCTGACCCAATCTCCACGCTT
CTTTGGCTGTGT CTCTAGGGCAGAGGGCCACCATCTCCTGCAAGGCCAGCCAAAR 9 November 2006
TGTTGATTTTGATGGTGATAGT TTTATGAACT GGTACCAACAGAAACCAGGACAG
CCACCCAAACTCCTCATCTATACTACATCCAATCTAGAAT CTGGGATCCCAGCCA

g&ﬁ%mc%%c%ﬁmmf tCTEGTEE fc:AE I%I:AAAEE&EGT; EAAQ #@G@Aﬁg@c@% binding
TTCGGA DT BoEagiansdxciyad Gogt hysamlest datapggtbotliment, the Fc
cot gt gadRRT P SO P e 4D BeL A AP YR U APane the C2
gccct ccaaddmaiifd RalleSidae 80 BdpatHAMEARGIREI A6 J9E AHI8AHR binding
gcacct acagcct cagcagcaccct gacgct gagcaaagcagact acgagaaaca

caaagt ct aRFgtein eRIgpALs eattieble segoR g es cgeuibgd clsewkerg herein.

agcttcaa 0agt: it ct cgactct agaggat ccc t agctcgaattc
[0147] Tﬁﬁg@g%%%g%ﬁ\%;ﬁgm&@gﬁ?éﬁﬁn ?ﬂ%onﬁ%ﬁg%gﬁm?%fgg@ﬁ?se‘géﬁ%n I n mamal i an
- cel I's.  BExavgitiondire Mor inafied Gl3hEASE ODNcAGhiRARE Préisink QdHBH HAdenutiagal
expression constructs were nmade_in which sequence changes were introduced
Cin the VML 3@, bykerespplisably to CIl G4 binding nretginsie gensral Aln any pi cal

nmut agenes| ' ' I ] ' . a
oty a1 GroddEaEht 80 COMELARe o B3 Rt bR AL & ane
reverse twoilight chaias hndtwat lsdany okpihdie nut ation of interest, reaction buffer,

and dNTPs_ i 0.Q5 m_vqglune, 2.5 unjts of PfuTurbo DNA pol ynerase

(Strat ageﬁ%?‘ﬂ\ms%ﬁ&d@'&t&%%ﬁ@WW%S%@EPWF@&@ cycl es of 95,

30 sec; WORE ' NaT-I sV sTe [¥7) %F%E-ﬁ@m \as.t hen di gested

~with Dpnll:ﬂ%éént%lg@ﬁl%c easeejtg 35}5{153 res?{l ct e(tc)JIuJE vvasﬁ%gégg 0 transformE.
col i st r aicntphil evgblat inBengusetriyenia (cq sgvelic gestrapeniatdnyeademte DNA it wi | |

di gest the parental on: nut ated, plasnmd, | eaving t new y synt hesi zed
on. et hyReRERRETF o e g o {eABSHIGHY SfIRUUFEEoR ( he
pr edomi nagita h&%ﬁcﬂ%o%oﬂﬁ&ﬁ@&ﬁ%?%ﬁ%@ C%ﬁ%&hdﬂ@%r&&ﬂ‘d@%ﬁd of the

variant VH domains are shown in Ta e sequences of the variant VL

~ domai ns deeeinh dman prbydipiest, the rExmmal is bimagy gn e sinbedimentythenal i an cel | s

- [0150] Var. .0l onj ' f ;heavy and |ight.chain expression plasm ds

oo o ohitR TR Wl W 2 0 Lottty Pl e SR BRER Bomai ne

fused tozdiggdesCyl and Cx constant domains as descri bed above) were

co-tran_sf,e:(i‘%ﬁd intg HEK-293 cel|s for transient expression of reconbi nant
tib

tetrameri¥ &or theranepticapplisginns; e hipdmg pratejnscd fheiaventignarg | ght

chai ns), LB ﬁ%t&ﬁge | . ] t . antibodies."
i ﬂi&%’e maﬁ?é&%ﬁ%@%&?@%&ggﬂ%bagf lrlf{l/i trogen) in 6

~well pl ata]semmﬁr@chaswm, baffeded otaterp0.4%6 saling,r0.8% ighyeine anfi@iH 1]

‘Recombi nafl, AAKARAYERHEE Sl SRSk W et 0a R e Bl 3 o2y

approximate physiological conditions (sodium acetate, sodium chloride,

. potassium chloride, calcium chloride, sodium lactate, histidine and arginine). For

“administration to an individual, 1t-he composition is pzjeferabiy sterile, and free of
pyrogens and other contaminagts. The concentration of binding protein can vary
‘widely, e.g., from less than about 0.01%, usually at least about 0.1% to as much as

- 5%by weight. Methods for preparing parentally administerable compositions are
known or apparent to those skilled in the art and are described in more detail in,
for example, Remington, THE SCIENCE OF PRACTICE AND PHARMACY, 20th

* Rdition Mack Publishing Company, Easton, Pa., 2001). The pharmaccutical
compositions of the invention are typically administered by a parenteral route,
most typically intravenous, subcutaneous, intramuscular, but other routes of
administration can be used (e.g., mucosal,' epidermal, intraperitoneal, oral,
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chain expression plasmd (i.e., encoding a heavy chain conprising a VH and
constant domai ns) and |ight chain expression plasm ds (29 RoverfftsQdodg a
light chain conprising a VL and constant donai ns) together into HEK-293
cells for transient expression of reconbinant antibodies. [0152] Hu3G3VH
variants .l |y e r Y GSVL-1 |ight

chai n. F&Jrlﬁ%é%’réé@ég@nu%g&a s'a%/@l clnéggegq?%’tp?g%{é% 1iltnn:gjrit ant i bodi es

pr oduced chynpositapy &s prederalilf soina{sd\ih vaitdlosdya @ik suifablef8G8VH ch3&VL") and

i) reconbinant_ antj bodi e roduced b coexpr i on, of hu3@&@VH| and
U GEVL - OISR PHACRUIONTe ) 1 e b TR EVTOA QrRR OIS, ed | Tabl o
4 were C%ﬁﬁgggﬁﬁ . t¥ed b 4 ?&ﬁ@iﬂﬂnﬂﬁ%}ﬂgmﬁt‘&@fd}-su&ﬂmd pliakensce; nost

assays inc recombl nant  anti bodi es produced by coexpression of
ch3@@VH asldaseh3€@SVperidd'oflsg@dMHvedk3 @8 wionthsind (ii) reconbi nant anti bodi es

r oduced coexpr essi,on. of ch3G3V d hu3GBVIL; "ch3GBVH hu3G3VL-1") .
I[OO 152] Aflpérﬂ]t hr m%fa%?ib,og’rql@tﬂ @ﬁ@vﬁ%%@ﬁﬁ;ﬁl%ﬁngwgi es :Jn t he :
condi ti ongoteRB YU 8, CP16AdRERAF pRREN RY ikt vedis) db 8drmBEQSRE et ant i bodi es
were anal’yzed by ELISA for binding to cagtured sCDI 6A as described in

Exanpl es rBtiese Fellowihgadmitisttition, ther@D b dindingmeteinds expressail iytheo cel | s

. expressing,. the,extracellul ar. d 1N 6A;: I i =xanple 6. 50
29 Novent?%Per%os’é“e("é&‘éﬁ’?ﬁFé“ %&ﬁ%ﬁ%&?g%ﬁ%’ﬁ%ﬁga gﬁ"%% hl nl% ‘%?CMGA [ 0155]

Sandwi ch é%%&éﬁvaisﬁ@ﬁraﬁ@idmds)t@mwﬂt Usually the veétoewill bmdprése af 0 a - sol ubl e

- f or m of A. Sol ubl e human CD16A [0156] A sol uble form of hupan CD16A was
expr essedremeier MEl optionaliy) ansenhanees dhat splypredriva trangehiRtAB LI BPENS | on vect or

cont ai ni ' 40 ' ' nbr ane

regi on. [l}gP%@%%%?@eﬂ%ge%ug%,V%%&%eﬁﬁg%%?%k%t%%ﬁﬁgg ﬁ%%r%??’??ed usi ng the

primers 3ioeit virb @i egamb CBbcondes Betapygedcant my bginttddup@bird @INO 27) and

Bantl . and i SR CPLS FhGh SPBER PR S0 GCPaDY BrobREBNAS: R0k M ey at the

Bam Hi ndl ﬁﬁteoagl@ iﬁt{»‘ﬁa@@%ﬁ hﬂé&ﬁr(see,TQ.g., EOO I AidhE NoWass39549% i@ transiently
-293 cells. Fo y

transfect sone assdys, the secreted product was
purified $43fA940ondi ti oned nmedi um using affinity chromatography on a hunan

| gG Seph o . 1n. . th t . of. 16A i di ti oned
roch ur w2 o ot BsooiehS G BF R R Rt BB | Ot on v
not 1 equig&apduitid&Ratohdnes. Bk pRiblsRiRtY bEplasatibi) dympdsiiiche aveb) specifically

bound the antigen, allow ng renoval of contam nants in_washing steps.
[ 0157] - Tradmdpistsreddte iadatiens pent t© a5f expseted orpefentinh delelgapus SnBWRAN bel ow.  ( The

signal seg e, ] ' . ' i Not e the
~last s evrg%%ﬂg‘%i %}e%ggé# fg’r@g’? F@Z%ﬁ#%tf‘ng h@e&é:%lﬂ%ﬁ&%%ﬁ jr: ather than from-
the erythrematosus are conditions in which an deleterious immune response can be '
exacerbated by administration of certain medications. The CD16A binding

compositions of the invention can be administered in anticipation of such
medication-induced responses to reduce the magnitude of the response. in
| therépeutic applications, compositions are administered to a patient already
suffering from an deleterious immune response in an amount sufﬁcient to at least
- partially ameliorate the condition and its coniplications. An amount adequate to
accomplish this may be a "therapeutically effective amount® or “therapeutically
 effective dose." Amounts effective for these uses depend upon the severity of the
condition and the general state of the patient's own immune system, but generally
range from about 0.01 to about 100 mg of antibody per dose, with dosages of
from 0.1 to 50 mg and 1 to 10 mg per patient being more commonly used. An
“inflammation reducing amount” of the binding protein can also be administered

to 2 mammal to reduce a deleterious immune response.
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CD16A gene): MAQLLLPTALLLLVSAGVRTEDLPKAVVFLEPQAYRVLEKDSVTLKCQGAYSPED
NSTQANFHNESLI SSQASSYFI DAATVDDSGEYRCQITNLSTLSDPVQLEVHI GALL29 November 2006
LQAPRW/FKEEDPI HLRCHSWKNTAL HKVT YL QNGKGRKYFHHNSDFY1 PKATLK
DSGSYFCRGLFGSKNVSSETVNI TI TQALAVSTI SSFFKLAAARV (SEQ I D NO 29) ELI SA for mat

' [0158] Pl we %?#ﬁ{i ' . . of aRtdistGR3 16 mAb LNK-
16 (Advan@g%ﬁl m"rgﬁg em %%%hﬁg%%lg}i%‘%%g&ﬂ(gﬁé{e tr?aiﬁgﬁgn Lyﬁ%ﬁ%cyte

Di f f er entdcadridong tAnhd jgégmmiiaf theapdating phpgitiamates, dailff weekdy, biwesklyt enper at ure
for 2 hrs. An nti-sCD16A anptj bo t hat does not bl ock bindj,ng by 3G can
be used. OWFP@%‘E‘%%‘W “FTS’F"ag(ﬁieH*? FUPOR SUFD BEETSy iR amp i%ﬁ?econditioned

medi um  Wasadead Almedr, dhé dndnibnoif té plicaNshd IREMPRIPtheRindigem t enper at ur e
for 16 hrs. 51 29 Novenber 2006 Alternatively, when purified sCDL6 was

used, it paimi luted to a concentration of 50 ng/m in PBS-T-BSA. 0.05 m

"~ was adde eac [I..apd i ncubated, for at | east .hrs_at, room
t enper at 3311[01 Ringling DIotens %ﬁmﬁmopﬁ:ﬁ%ahgp Oﬁléeéonbi nant
anti bodi egeathath iRectedlo MeVialith of theMeRRIi0ls Bahuler8pdrtedr aglded and

incubated for 1 hr at roomtenp. Binding of reconbinant antibodies to the

capt ur ed syaptasRongequalae nThvsa therbintling protemeeendetadministarediag camirPaconj ugat e

and TMB substrate. .Aft Sl ! col.or devel o ' I.lute sulfuric
acid, t hotspppdlicregine that Jnci °§'nﬁdm“ji@%§'§%tf‘}ns°%8¥l&§?pn%ﬁeﬁ‘;‘l’ S’g‘lﬁ’s [0160] This
. exanpl e sdpys chéradthériseuticagemGuh 8PLhidr-sisroddal bativiiflanagaterntdrag CD16A

~antibodies for binding to 1 6A are the sane_or simlar to the properties

_ of the cHeemspiradbupmien)otigroidsdegs p codisosterpid, PRUnEORPar at i ve bi ndi ng |
tudies. LI . e e g wi thohi gh
ht or o SRECEGHTAARR e £TLAAGR A, Wodd AR Riiodl), A Ao T 0 N O

bi ndi ng afefd.,lih bynjanetiodivweichuFEEY). above in section 4. The reconbi nant
antibodies with a Vii domain of hu3&GvH 9, 10, 11, 13, 15, 21, 38, 39, or
‘41 showed little or no binding to sCD1I6A. Fromthese data it appears
“certain sghstbbubl SRTHeApeSRERIRAL) SNPCDY 6 Wankig Pdians) are general |y
~detrinmental to bt ndi ng%lgor xamﬁ)lbg,ﬁsuéstltut iéon of tyrosine or aspartic
acid at Viti3osi dn arclatsd agpect the i5Pentam@prEdd)s aonethdbd éwrinereasing hesi ti on 94

94T detri |t indi ng... Simlarly. the conbination | euci t
bositi on eyt ey bfa TR Bicing b cobiprisE BRI 0o, Tl et al to
bi ndi ng, @smdifs (N, HENCDIGA i2BAbHIEH ddiiiRisiHg twlFcBothaasPBY hiodifgligd at 101

-(94R+1015t)h. However ,aspartic acid at 101 is  tolerated when position 94 is
gl ut ani nethe pyateinso thet siag Fasegien(a) with rrduces bingdisg to atrlgashpngelic ' Fur t her

- 34V+94RH ¢ i ot ity Thi s ndi ertoner
bet ween p%%ef‘%?%ﬁ(gé?%@g%ﬁoﬁigﬁanﬁt%m a: %ﬁﬁ%‘f%ﬁﬁgf ?ioﬁirteya Ib|023| Ing and
'suggest s ¢agipla4é Fearygion can be spiificl dothattheF¢ figionrie abiglpcoshlateeui se,

As described above, modification of the Fc region can be accomplished in several

ways (e.g., by genetic mutation, by choice of expression system to change the Fc
. glycosylation patteni, and the like). In one embOdiment; the Fc effector ligand is
FeyRIIL. In one embodiment, the Fc effector ligand is the C1q component of
complement. As used in this context, a subject CD16A binding protein has
| increased “therapeutic efficacy” compared to a reference binding protein that
 induces neuiropenia when administered if the subject CD16A binding protein
does not induce neutropenia (or results in less severe neutropenia). For example,
a CD16A binding protein that reducés the severity of an deleterious immune
response (e.g., ITP or experimentally induced ITP in a2 mammal) and reduces
neutrophil levels in the animal by x% has gréater “therapeutic efficacy” than a
CD16A binding protein that reduces the severity of an deleterious immune
'resp('mse and reduces neutrophil levels in the animal by y%, if y is greater than x,
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reconbi nant anti bodies with a VL domain of Waw 6,7, 8, 9, 11, 12,13, and
14 showed little or no binding to sCD 16A. From these dzd Holdm®RROSS S
certain substitutions (or conbinations of substitutions) are generally
detrinmental to binding. For exanple, substitution of alanine at position

34 (34A) or tyrqsine, at osition 9 92Y). i s MR .(jmental to

bi ndi ng. e@@ﬁf’%‘é’@%@%‘ﬂe{s hbgnea‘ﬁnté(‘%é[ﬂﬁﬁ%aﬁ’\? Pg%tﬁ‘& 1ﬁ§1%§§se§yﬂyanrngc§é§%m in Figure
1. 52 2%, honsire modBRa présaphgybosyitdd. body Binding to Cells Expressing
CDI 6A [0163] The ability of selected humani zed anti godi es to,.bind to CD 1

6A expr (QE8H byFaaeaxplec thelinveation prayjdes meshofisdarprogugieg agodifigdet i ti on

: CHO- K1. . i 00 M i m,.0f FeRHI
Fused 1 o A PR Ot B e iR R A e RE B AT e Lo
for cell nhidiEédQD1685@iE: proehl Kavivky gregtenthethpentioAdfiCRy theld parpetr wel | in 96

wel |l flat bottomtissue culture plates (FALC CROTEST . Ti ssue Culture
plate, 9€TN& IPW@&W“@R@BW@%&PWW&%@M?PW Bli‘m%ﬁ’ﬁré i mately 24hr.

The pl at ! | BT W J3eReS, 75 uM EDTA,
115 v Sl o8 e afRAlIE, LR ol R BiA g RBEY O i o
buf f er) . paf¥h6bimmmsglobufinteaty diaidiongodissaymodifiedpolyfudeddeitladt di | uti on of
~anti-CDle6 WMab (final concentration: lug/m, 0.5 ,.0.25.0.125 0.0625,
0.03, 0. ERgodeythsgp 1f1)’~<g UG éW%”Wvé]P? @“Taﬁoﬁi“ﬁﬁqd?*ﬁmﬁlﬁ‘?tf’er. The
plate wa g gp ?ﬁ,}, irdbavy ER4 i tidesRgehibhnge tinmes with

bi ndi ng E]ﬁ%%gglﬂeg mﬁ?og!};ﬂ Eur opit:%nn&[(igﬁél algel ed -anti-human-19G
(100ng/ michanges, edwes adelavinges ghotsylation intiee Ciikdomiiawoé theepsranticubat ed at- 23C

for 30 .m.nutes n washed .three..times w th bindi ff.er iphally, 100l
" Delfia em%@@ﬁ%ﬁ&%ﬁ?ﬁ icgﬂﬂ(@gre(k‘? REICRE ?F“é’@idﬁr& s?l’p"laf‘&%g@f‘e il:%rz{] er
i ncubat i gy wh i miakidEnhesoslSnlih hehBschalle & tatpeodis theqaetlified time '
resol ved fluorescence (excitation 340m; emnm ssion 615nn)_in a Victor2

instr une KD {Feingting Brotein/heayy chain. Qpionally, fhe heayy abria 15 grodyced wdehown i n
Fi 2. 0166]. Th Kl .gell OSCL | wer: di
Conpet i ¢ GRRRBEYS A Spdaol piif e SRR BRUNGRP KEAHERE aMIRRY 2P e

E varyi ng amounts of purified unlabeled Mab (1.2 - 75 nMfinal

" ‘concentration) were mixed with a fixed concentration of Eu-Ch3G3-N297Q

(final cohdeP#sion 2.5 nM). The plate was then incubated at 23C for 1 hr

and washed t hreegli j e uff ehd Crihtc Naslebhgs enhancenent
- solution (Perkin ﬁ@%%@%m z;:’ffere Ihcubating with

. shaking for 15 minutes, the pGenegatedhTherefidmf or time resolved fluorescence

(excitation , 340nm ] S§8i 0 5nm in a Victor2 instrunent

~(Perki nEl m#ﬁ%@éﬁﬂwﬁl ts of the assay are shown in Figure 3.

- [0167] Theggssassays cORMOGEbARE thd Hahse! IR AiBay BEkt chain wiasllédmonocl onal
~antibodies bi'nd wth high affrnity to CD16A on the surfage of transfected

celI's. Iigasqunces ofbe 308xmtibadyt havpebain wwes pravideddt Br. ey hi gher affinity

E _' than _ Ch?l%e%%.nggb a1m53no acid sequences of the 3G8 Vy and Vy, are provided in Tables :

1 and 3, infra. Nucleic acid sequences eﬁcoding the variable regions are:

SEQIDNO: 1 {3G8VH) ,
CAGGTTACTCTGAAAGAGTCTGGCCCTGGGATATTGCAGCCCTCCCAGACCCTCA
GTCTGACTTGTTCTTTCTCTGGGTTTTCACTGAGGACTTCTGGTATGGGTGTAGG
CTGGATTCGTCAGCCTTCAGGGAAGGGTCTAGAGTGGCTGGCACACATTTGGTGG
GATGATGACAAGCGCTATAATCCAGCCCTGAAGAGCCGACTGACAATCTCCAAGG -
ATACCTCCAGCAACCAGGTATTCCTCAAAATCGCCAGTGTIGGACACTGCAGATAC

" TGCCACATACTACTGTGCTCRAATAAACCCCGCCTGGTTTGCTTACTGGGGCCAA
GGGACTCTGGTCACTGTCTCTGCA

SEOIDNO:3 {3G8VL) .
GACACTGTGCTGACCCAATCTCCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGGG

CCACCATCTCCTGCAAGGCCAGCCARAGTGTTGATTTTGATGGTGATAGTTTTAT
GAACTGGTACCAACAGARACCAGGACAGCCACCCAAACTCCTCATCTATACTACA
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- det ect ed

29 Novenber 2006 Exanple 7: Inhibition of binding of sCD I6A to | mune
Conpl exes Assay of 4-4-20 binding to FI TG BSA [0168] Thz Nooshng 20b6
ch4-4-20 or ch4-4-20 (D265A) to FITC-BSA was assessed by ELI SA. (Ch4-4-20
is identical to Ch3G except that it contains the respective VH and VL

and speci s @"%%ﬁgﬁcéﬁgéwgﬁf%TE@@%%%GG T
e S R B

bi nd for &fpproxi mtely 16 hr. Follow ng bl ocking with BSA, dilutions of
ch4-4-20 were added to the wells and allowed to bind for 1 hr at RT. After
washi ng out - conj ugat ed goat anti-hunman |Ig secondary was
added. One ﬁﬁﬁgﬁﬂggggﬁgﬁ%ﬁgggOndary anti body was renoved, washed and

devel oped0ussjh TV cseslsd chitrericlgeht ovding farddpicision of themonsé 8G8 Vd op sol uti on
the plate was read at 4502r1 Bot h ch4-4-20 and,ché;4- Q&DQGSA) bound to
the FI TAUpRGA0 R hupnag; cgRstantrdomai, theguclels geideneqdine hesG Ve P@ECR bi nding to

ch4- 4- 20/ - Hyaaedlal I ; f ed to assay
bi nding o %ﬁggséftteg |Wﬁ§?\§ﬂg§c§%ﬁ£§%§s& ?I%%)e-ﬁf}%glrareﬂ dh%%pﬁ{}%gﬁl ate

bet ween ciebd4SE0USM 86:3883-BFAn 1bwer tdse sndakine bedowpael almedareCyher
biotinylated sFcR or. hioti nyl ated.anti-hu . Mab . .a secondar

Feagent . SeBRRBEROR ndp et BHo) RRPE A LRR (oRm AR GBTERBR of sFeR. bi ndi ng
- to 1C by %Elhﬁﬁn%PﬁR%ﬁlmdﬁﬁgn)h e ARAle 368ing] H37Alsitd Ras AR, at | ons of

ch4-4-20 and sFcR were fixed to give approxinmately 90 percent maximal
si gnal i nresulnginsagingle GRidk chasggineVilIdd (alai Pisederlbid changemi g of nuri ne,

chimeric or hu i zed .3 R i nqubat for.one..ho prior to adding to
t he p|atéﬁﬁaﬁﬁgﬁﬁFﬁgﬂﬁﬁég?ﬁﬁﬂﬁ%qﬁgﬂﬁﬁg .g%%%?%ﬁnﬁgﬁﬁﬁFﬁﬁ@Rm' humani zed or
chimeric sﬁx%n"t@kﬁv.iWeﬁ%ﬁ@%ﬁ@isﬁﬁhﬁpéx%@ne hour. The

)

‘m xtures were then adde wel I's containing an i mune conpl ex
~between a human 1g@ chinmeric formof the anti-fluorescein Mab 4-4-20 and
FI TG BSA. I e knding of the soluble receptor to the IC was
%§$E§l¥§§e5?§¥$§YﬁlHRp gonjugate and TMB devglopnent. The results
54 29 NovesbatcZPOfaaacetshgubtghtBaguagtdagdhescagsaptchdieabgs t hat
~humani zed: ast da&&ehcangsabottescatggpatgohgebht bt tatscoet €Bt64ghi nding to
119G in i nAYELaE £X8§gt alfagREEc8cafBabyshgcotgagatcEhiblabhnacl onal
Ant i body PapglothidddtqdcPrbehcotthYbttdeiBecYasagangtatadttethew ng
| muni Zi PACCCPERRACAGT BT EECcHbTHG BRERgceteffeRcaetheds. Ei ght
’ T BYTERLPANEBRCRTBEEEIAPEELYEKGRRTR! at es

Cl’
96-wel | phal@pydbrerrsateaned _
;ggtggrgggé s @§E§~%&bu ARGl seRcatiacangititl vo ol anal
e co B R e T B e

~ability tCA‘CATACTACTGTGCTCAAATAAACCCCGCCTGGTTTGCTTACTGGGGCCAAGGG
| ACTCTGGTCACTGTGAGCTCAgecteccaccaagggececateggtettecceecectgg
caccectectecaagagecacctetgggggcacageggecetgggetgectggtceaa
ggactacttcccegaaccggtgacggtgtegtggaactcaggegecctgaccage
ggcgtgcacacctteceggetgtectacagtectecaggactctactecctecagea
gegtggtgaccgtgeccteccagecagettgggecacccagacctacatctgecaacgt
gaatcacaagcccagcaacaccaaggtggacaagagagttgageccaaatcttgt
gacaaaactcacacatgcccaccgtgcccagcacctgaactectggggggacegt
cagtcttcctcttccccccaaaacccaaggacaccctéatgatctcccggacccc
tgaggtcacatgcgtggtggtggacgtgagecacgaagaccctgaggtcaagttce
aactggtacgtggacggcgtggaggtgecataatgeccaagacaaagecgegggagy
agcagtacaacagcacgtaccgtgtggtcagegtectcaccgtectgecaccagga
ctggctgaatggcaaggagtacaagtgcaaggtcteccaacaaagecctececagec
cccatcgagaaaaccatcteccaaagecaaagggcagecccgagaaccacaggtgt
acaccctgcccccatccecgggatgagetgaccaagaacecaggtecagectgacetg
cctggtcaaaggcttctatececcagegacategeegtggagtgggagageaatggg
cagccggagaacaactacaagaccacgecteccegtgetggactecgacggetect
tcttectctacageaagetcacegtggacaagagecaggtggcagecaggggaacgt

44



I mmune conpl exes and for the simlarity of the binding site (epitope) to
that of 3G8. Assays included capture ELISA using chi mesd Rodehedonn and
inhibition of imrune conplex binding to sRilla-1g. Based on these assays
antibodies with binding and inhibitory properties sinmlar to 3G were

- isol d, | bs h b d/
i ot not Fahcs %% i 'ndﬁ'ﬁ%& B L s
t he assafst HFagy FEEISFAPR9 Dbl e Mab whi ch binds CD16 at

an epitope distinct from 3@&, (Tamm and Schm dt). Thi s Mah does not bl ock
FcRUl a- i nfda6d hwmces@hwphwaﬁglsertmoahﬁp@kwﬁ? rpmegp Bigte) pYAC hased

| nhi biti g, ﬁ%@lgza%nep%ﬁ%;oﬁ RIFFS LPDEE AR AN Bl Rrbhpelng. 101731 The

data indica ai ns anti o the sane
epi t ope abaigedlsand bl ock SCD16A binding to i mune conpl exes. The panel
of Mabs al so contains anti bodi es which do.not bind to the same epitope as
Ch3G8. Most of these_l|atter antibodies do not block the interaction of
sCD1l6a wit &) (Gaoprc Lightifbaidonpl exes. Table Assay Effect on sCD 1 6a

Bi ndi ng 18-S 1 1o RGPt it CRa qod B L R ERORVRRR R  ve 11 (+

3x) 0 2 hlﬂ%ﬂ@nﬁ&taanﬁﬁuﬁﬁbeGsm%gmﬁnmlfaseﬁtolarstgml scanemak (B at el et
‘Depletion In V [0174] The in viv t|V|ty f a CD16A.binding protein
for bl ocKPh e#@n@g’ﬁ"eﬂf@"’ﬁfﬁq W@ﬂ%"é& EIFIAN RIS bodi es can
be eval ”%E‘ﬂ relote E){JHH theOnNe sui tabl e
nodel B%J%‘gﬁ)%b%%ag% é@f;ggesgﬁ%lg gatﬁe anti - pI atel et mAb 6A6

(see, O/a;e@wne&sm)lwnbelmﬁ J Exp.Med 167:2017-22; M zutani et al, 1993,
Bl ood 82:837-44). 6A6 is an Ig&Ra isotype mAb derived froma NZWx BSXB Fl

“individual. Adm nistration of 6A6 depletes platelets in muFcyRII -/-,
huFcy RVA dE@ns 8805 Cchtige&ibut not in nmuFcyRRI 4-mice wi thout the human
transgene. SE€ Sanuel sson et al., 2001, Science 291:484-86. O her

~anti-pl atﬁﬁgé@mmamémﬁc@ma&g@&da@ag@mcgatccﬁﬁ@ in the

- hodel . X d A Dt 2t R IO Qe A a ¥ Rl s do gRitrde used.
[0175] - TN ﬂ%ﬁ Tt SR G e cRdree 1l protection
from pl atgd ot ERLE DEC Ot HECAEHOCHATEFCRRAAFTLOA bi ndi ng
protelns ' d C' aa Ij C,I suring any
reducti o i - qfe & Cq%,ed ?ssay can
be carri 114 Al e o 6A6 in

GA A

| ace of" '(F )
P GGTTTAGTGCCAGTGGGTCTG GACAGACT%%ACCCTCAACATCCATCCTGTGGA _

GGAGGAGGATACTGCAACCTATTACTGTCAGCAAAGTAATGAGGATCCGTACACG
TTCGGAGGGGGGACCAAGCTTGAGATCAAAcgaactgtgygctgecaccateggtet
tcatcttcecgecatcetgatgageagttgaaatctggaactgectctgttigtgtg
cctgectgaataacttcetatecccagagaggccaaagtacagtggaaggtggataac
gecctccaatcgggtaactcecaggagagtgtcacagagecaggacagcaaggaca
gcacctacagcctcagcagcaccctgacgetgagecaaagcagactacgagaaaca
- caaagtctacgcctgcegaagtceaccecatcagggectgagetegeccgteacaaag
agcttcaacaggggagagtgttagttctagagtcgactctagaggatceecgggt
accgagctecgaattc ' :

[0138]  This construct was inserted into pCI-Neo (Promega Biotech) at the
Nhel-EcoR1 sites of the polylinker for use for expression of the chimeric light
* . chainin cells.
D) Expression
[0139]  The ch3G8VH and ch3G8VL chimeric proteins described above can
be co-expressed to form a chimeric antibody, referred fo as ch3G8. The chimeric
antibody c¢h3G8 can be éxpressed either in a myeloma or in other mammalian

: cells (e.g., CHO, HEK-293). An example of a procedure for expression of
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above, so that the depleting mAb had a human isotype. To conduct this
assay, a chinmeric 6A6 nonocl onal antibody (ch6A6) was p¢ sRasRBePW0E USI Ng
the cDNA segnents encoding the nurine anti-platel et nonocl onal anti body

- 6A6 VH and VL regions to the human Cyl and Cx cDNA segnents, respectively.
The resul i C 6A6 was
purified W%ﬁo%?ﬁég\f\&g&%gm ty %?%ﬂn%tvo ra hsf}ﬁ{?h F&lﬂld%)ggd ri%l’ze excl usi on
chromat ogeiphy. [0177] To dem)nstrate that the chineric 6A6 ant i body

i nduces platelet depletion, to and ch6A6 was adm nistered to nuFcyRIIf'
“huFcyRUTA transgenic mce. The ch6A6 was adnini stered to each ani nal

either 1.v. of intrepsiplonemilaized P OD I bindli@lmobhis™al s were bled 2
hrs, 5 firs, 24 firs and 48 Tirs aiter a of ch6A6, and pl asna

. platelet counts were determ ned using a Coulter Z2 particle counter and
si ze anal yzek) éhmampmdﬁmawy%aﬂﬂ map'erture. Particles between 1.5 and 4 m

in size(E 4]e ﬁ?ﬁnﬁ%ﬁ glatelet re counted_ and the data were
anal yzed ‘g{ b ott 8 %&B g@qgegqes eaeusg S GY Vi cloge werdfysed to
concent  atimwoiCtlobon 85 0% ikt lorhin, Ry tanaldan Ahset 1 on of 0.1

.. g/g ch6A6 i.p., approximately 75% of the ed. The

nunmber of cqgatataamé!zmlclwltlde eaehdingm V@deﬂgﬂmﬁ Hu3@8VEL TheGabynucleotidd on t hen
progresswel sed to.retur 0 no 72 _hours aft ch6A6

i nj ection’” é e"?&%"%"?‘é@g é‘ﬂf"&ﬁ ‘frﬁnl%?ﬁés‘tﬁmPgPﬁmgﬁ@ i.v.,

appr oxi Walb@dnyrs@ﬁﬁf%ﬁﬁtegybﬁmﬁﬂlBél@%%&tﬁ%@u&%@i]?%ol vhiEleBHINS cgf p! atel ets
‘remai ned-low for 6 hours after ch6A6 injection en progressively increased
‘to returnl? dQidpaatemgdlatiours after ch6A6 injection. Exanple 10. Analysis
of the Ability of CD 16 Binding Antibodies to Protect Mce fromPl atel et
Depl etion [0180] The ability of CD16A binding proteins to reduce platelet -
. depletion in experinentabI32TP can be agdagred as descri befIisel ow. CD16A

bi ndi ng prot-ei-as---were Sdm ni. st.et:.ed__l.nt_F_wenaus]-y-.(.u.v-.)f.fﬁjtoups of
-muFcyRI , huFeyR-HEA transgesi-s nmice at conceptrations of 0081 1, 2 or 5
g/gin pho hatd3®uffered s8¥3ifle (PBS). C®Is3fls were PBS al one or an
irrel eva(r;l%ﬁ#i ¢l gGL (negative control) or human intravenous

i ‘mmunogl §P2?| VIG positive control). One hour after adm nistration of
‘the CD 16A binding protein or control, ITP was induced by adninistering

) 0.1 g/g t o-each ani-mal either int ravenously or intraperitoneally.
re b
Pliasna,

. Ani mal s led 2 his, 5 his, 24 his and 48 his after adninist$e&|)on of .
. ch6AG. RLakgljet counts were det %ergyned usiing the Coulter|zZZ
_particl e [countier—and ST ZEe ollloll yZert SCI —wer e

ol vzed ol oSN T R el Fon

Of adm nrstered—Hi T <
ransgenilc m de wer et @e! &4 Wed hor i GFo 168 AU 50} Genclie BB | Beflore
i.p. injdgetser] oboc 599\6 33% of the
T TGG ATT CGT CAG CCT CCC GGG AAG GCT CTA GAG TGG CTG 9
| 8J31f 42 |5CA :

7 - |IGC CAG CCA CTC TAG AGC CTT CCC GGG AGG CTG ACG AAT 10
5J32r 42 jcch '

GTC CTC ACA ATG ACC AAC ATG GAC CCT GTG GAT AcTt gcc | 11
s333£] 72 |ACA TAC TAC TGT GCT CGG ATA AAC CCC GCC TGG
} CAT GTT GGT CAT TGT GAG GAC TAC CTG GTT TIT Géa GGT | 12

SJ34r 51 [ATC CTT GGA GAT

{8035r| 37 [GGC TGA GCT CAC AGT GAC CAG AGT CCC TTG GCC CCA G 13
SJ37£| 27 [GTG TAG GCT GGA TTC GTC AGC CTC CCG 14
SJ38r] 33 {GAC GAA TCC BAGC CTA CAC CCA TAC CAG AAG TGC 15

"[0141] The resulting fragment was dlgested with EcaRI and Sacl and cloned
into pUCI 8. After sequencing, one plasmid was selected for a final round of
overlappmg PCR to correct a deletion which occurred during the second PCR
step. The resulting po.lyﬁucleotide had the sequence:
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pl atel ets were depleted at the 2 hours tinme point (Figure 5). The nunber of
pl atel ets then progressively |ncreased to return to norymaNoZ4nthi@ungs af ter
ch6A6 injection. Wen nuFcyRIIF ", huFcyRmA transgenic mice were injected
with murine 3G (0.51Ag/g) one hour before i.v. injection of ch6A6, 30% of
the platelets were depleted at the 2 hours time point (Figure 6). The
nunber . of !Iﬁtﬁbe]tﬁs LheRs @l dly increased to return to normal 5 hours

after ch6 sults were
sl AR A0 Thsos demis et
muFcyRI | | $RETShY g i ?ﬁ%&?Qﬁﬁg§qT%9§99§%ﬁﬂqﬁ$GTﬁ§ﬁan IVI G

(1 my/ g) oﬁgGﬁﬁchﬁ ?gﬁgcﬁcﬁcq IOy GICAEAE T CES P HCATIE GHTE el et s were
depl et ed SATERECACRBGCS CTATRAISIGAC UG TRMEASCCOPRE GAGRBEICTECABIGE el et s t hen
pr ogr essi #ERGCTIREASALEE CAG GTAGTCE TCA GRS TIFRNCC2ARIGERACETETGERGAE i nj ect i on.
When nmuFEERCACATACHAEEFRGCIAGEAIRSGENICATTS GIETE CTTREMGSEGECRR human | VI G
(I'my/ g) oBEGACECTREICACTIGTGAGATAACt i on of ch6A6, 20% of the platelets were
depl eted at the 2 hours tine point (Figure 6). The nunber of platelets then
rapidly increased to return to normal 5 hours after ch6A6 injection.

[0183] Th ul tBheSta@yMIgy HCts mce
fromché g’néglafgh pl atel e tE%epagﬁ?gﬂéﬂgogmﬁﬁat %ﬂﬁkFﬁvel %rotectlon
was siméa a¢cr¢u9m$@a|bsmn¢a (@mdesgribed a‘tm!’ehlpwlek/d:a@e uhdrBdd) aRd eﬁNﬁat i ons of

_reconbi napt S roduced.i n_ HEK- 29 chiperic 3 i th human
lgat o B RSGY! Bmtn i 6t A, ddacatitng polpRebeRind oo K1
~cells, anﬂm% ¥eBcy:2 produced in HEK-293 cells), and a ch3G8-yl variant
(ch3&3-yl D265A) did not provide significant protection in this
~experiment. When nmuFcyRIII'" huFcyRIII A transgenic nice were injected with
'ch3&8yl oSEQIDNOSYI hu3ald thdyur before i.p. injection of 6A6, approxi nately
60% of t hgcphgtgketsanettadeplteddgactilegachaunchgiecpeitatackiggure 7). The
nunber of tptagabeksathenapraghessityey thebacietdateanermaittcAbyheugh

depl et i onagpaschgttasaggvabggagctirathglabbabqteegh¥edci@gabhtakl) 16A

-bi ndi ng pegtgL8tghRase gaeRREE 2 RO -8 +PERVLEEE ¢ %bQBbEbE@ﬂE'y | ess
. prOteCt'0@TTA%c@@MAGEEﬁ@TE@GG&@crégﬁ Eé@@%@ Bagspartic

aci d 265 ’f@ﬁc‘%‘fé@ eesrﬁfeT%b &%ﬁ&meﬁ e ggg E;aTG ﬂbe&%a“ ngly, as
SCT

. 1s shown [ %c CCEE AL
~aagl | bod
EE L
: etl on ar e
mutating Fﬁs 8FF§8°3H§SEFHSTEH§ FCQ Cesidue
66 f:%xswpa"gv

297 was chShgel ﬁﬁécFﬂFaFSaQBHQQﬁPﬁECEQFGt EFCCQHEgexpreSS|ng
t he encod@ﬁCﬁﬁ?FEB&?aagR§§?GG§CﬁgggggéécﬁECQECNPFGEEQEQQFP§6§9ﬁat|on site,
- and this @8REERERLBFEFORESCITLIGCNBEBOIgBB6tCaggcgcecctgaccage

: ,ggcgtgcacaccttcccggctgtcctacagtcctcaggactctactccctcagca

gecgtggtgaccgtgecctecageagettgggecaccecagacctacatctgeaacgt
- gaatcacaagcccagcaacaccaaggtggacaagagagttgageccaaatcttgt
gacaaaactcacacatgcccaccgtgeccageacctgaactectggggggacegt
- cagtcttectcttceccecccaaaaccecaaggacacecteatgateteceggaceee
tgaggtcacatgcgtggtggtggacgtgageccacgaagaccctgaggtcaagtte
aactggtacgtggacggcgtggaggtgcataatgeccaagacaaageegegggagg
agcagtacaacagcacgtaccgtgtggtcagegtectcacegtectgeaccagga
ctggctgaatggcaaggagtacaagtgecaaggtctccaacaaageceteccagee
cecatcgagaaaaccatctecaaagecaaagggcageccecgagaaccacaggtgt
acaccctgceccccateccgggatgagetgaccaagaaccaggtcagectgacetg
cctggtecaaaggctictatceccagegacatcgecgtggagtgggagagecaatgag
cagccggagaacaactacaagaccacgectcecccgtgetggacteccgacggectect
tcttectctacageaagetcacegtggacaagageaggtggcagecaggggaacgt
- cttetecatgecteegtgatgeatgaggetctgecacaaccactacacgcagaagage
ctctecectgtctecgggtaaatgagtgeggecgegaattce
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gl ycosyl ation of the Fe domain at this site. This aglycosyl ated anti body,
ch3& N297Q was produced in HEK-293 cells as descri begh Noveshs3@Bog/! (see
Exanpl e 4, supra). The ability of ch3@&-N297Q to protect against

ch6A6- nmedi ated platelet depletion was tested using the protocol described

above. [Odf8ky W "-HH: I 3gs08ni ! were injected
with |g/ E)‘ﬁo%'] thgﬂ)gg %}8@;’/‘#1 K %E%%Eéﬁﬁ%@ @W%ﬁ%\ﬁﬁour before
i.p. injsgueme wis ddr@AGntoathp pCkiNea pelWink&%t aic ¥hd-RdoRtieital s were depl et ed
at the 2- _hour tjnme pqint. (Figure . Platelet levels increased faster than
in the ab@r‘?&‘%n%mterﬁ °N§§’§C§‘t°é’r1r§&@é‘% hﬁf*zt-b normal by 24 hours after
ch6A6 injection. [0187] Wien nuFcyR " huFcyRII| A transgenic mce were
injected with 1.tg/g ch3G N297Q one hour before i.v. injection of ch6A6,
appr oxi mat el 9 fth atelets were depleted at the 2 hours tine point
(Figure 9). %I gtgé)ag%eflz’%%tgih%cr eased faster than in the absence of ch3 &8
N297Q and returned to normal by 48 hours after ch6A6 injection. [0188]
Wien nuFCiiRgsfl ~ dRenEdihgsdduBites BRLFHE ntGusBEGR V4168 HereWhdeld 10CN3E8 N297Q
(29/g) one hour before i.v. injection of ch6A6, only 40%of the "platelets
wer e depl Bamseweark seguerzesdenieedifrome thediuman(B3 gernding)V-cieat.eTht | evel s

i ncreased_f:aster than in th bsence ,of .c N297 and returned to nor nal
by 5 nouPdiRenel Nbs et iPea BY R b Frdnie TR proceipes e EpRES

.-consi st enirdystakdes shows beIvw kbihé ousePGOWE pobyiicRbEle IBN@indi ng of 3G
to human CD 16 on effector cells blocks the ~ability of 16 t0 interact
with immﬁfée’é]ﬁm-exes and trigger effector functions such as ADCC or
‘'phagocytosis. Chineric and nouse 3@&3 nol ecul es have simlar ability to
bind CD 16 and are simlar in. their ability to inhibit the binding of

scD16 to i mui®2¢onpl e@eggoigg vitro. Wthout intending to.be bound by a

~particular nechanis radi ng (and thus) the blocking activity of the
mAb is thought ~tu-be-tonfi-ned-t-o-the-Fab-portron-of--the-antrbody and
bl ocki ng [of—_huoCpi 6 — 1§ Dbefieved tobe T3 ECanrsnraf —r otef piih the
t ransgeni{CTABRISE9" PP odel . The data 5uggH826 t hat—tierhigeogyl ati on

‘anti-CD la®A anfi adi gsretticatrancTrofcizccdommcocc@oysasybaddzan (e. g}, with
D265A or [N297Q hut at i CAGACARRCNEEITAY a human gamm2 Fe domhi n) regduces or -

elimnatgs Fc by nding|to FCR In the case of the aglycosyl (N2ZF7Qy

vari ant, £l efrerf® fiSIGTFORARSTCICSRCTERERIASIFEBEATGHCOLRANBTEREer 2006
Exanmpl e 12i—Neub+rophi EEEVHISCCYHISIEIG Ry Adninistration of -Ag

= v orT J

: gl ycasyl
- . . ) B b%()n .
80 ng Tiekelnp L OMeolig tlano ol e A0t &b SR AR T o

gl ycosyl gted T6A by~ proterns. — COT6Abrmdrng—proternsT o7t

e
control s [gdseh as gy elhenandrahuBRTEGAcAt OOGALEMRCAEQNICCatATeR| MU e

state of {tTHe F& domalg can affect the Th vivo protecttvestapacigy |of

RB6- 8C5 (jpositilve conimatgsroarerratmoacstered to groups of puFcyRiI P,
~huFcyRI I 3B transgenicfm ce at a concentration of 5 gg/g in 22

HO27 71 ' [gcggceBAGCTTGGTCCCCTGTCCGARACGTETACGGATCCTCATTA
: TTTGCTGACAGTAATARACTGCCAC ' . :

: : : 23
. 009 30 CGAGCTAGCTGAGATCACAGITCTCTCTAC

[0145]  The resulting polynucleotide had the sequence

SEQIDNO:25 {hu3GSVL}
GACACTGTGCTGACCCAATCTCCAGCTTCTTTGRCTGTGTCTCTAGGGCAGAGGG
CCACCATCTCCTGCAAGGCCAGCCARAGTGTTGATTTTGATGGTGATAGTTTTAT
GAACTGGTACCAACAGAAACCAGGACAGCCACCCAAACTCCTCATCTATACTACA
TCCAATCTAGAATCTGGGATCCCAGCCAGGTTTAGTGCCAGTGGGTCTGGGACAG
ACTTCACCCTCAACATCCATCCTGTGGAGGAGGAGGATACTGCAACCTATTACTG

| TCAGCAAAGTAATGAGGATCCGTACACGTTCGGAGGGGGGACCAAGCTTGAGATC
ARA ' :
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phosphat e buffered saline (PBS). Another negative control was adm ni stered
PBS alone. Twenty four hours later, mce were euthani zedNnaiehitd:200 spl een
and bone nmarrow are collected. Neutrophils were anal yzed by FACS. Staining
experinents were perfornmed in RPM containing 3%CS. Mirine cells were

- stai ned usi ng FI TC—conj ugated 3G8 (Phar M ngen) and R-PE-conjugated RB6-8C5

(Boct o OXOKPheons ¢ TTSh 1y A ShEP e s PR e st s ™

(pr epar ed (@desasisdibete, lebeale, i88sHihethnidn Hilmin €« @utthaRbEibn depl etion in
t he bl ood and spl een (Figure 10 upper right quadrant) Simlar results
wer e seen(pk}ﬂ Wh@@éﬁ%%&tmmcwquW?ﬁuﬁ@wHIP@EPUW@ kot shown). In
t he bone g%%{im@;%GS treated animals, neutrophils stained weakly for
CD16, whi c Indi cate receptor occupancy by the chineric antibody or
- sheddi ng (F| gure 10; see shift fromthe upper right quadrant to the upper
 left quadggaiD NO©26 PREIGEVL-1} ntraperitoneal injection of 5 gg/g ch3&
N297Q di d Rk g dldati dh dBHttRE ARSI da ARl Rld Abddyddia lcead,  spleen
or bone QW et it AT Ol o ST d TR Ry U R

gl ycosyl ated -8 o8 - T I 5t UYL £ P d Fed T g SR, of

. circulatin . 0 0 t he sane
antibodi e %t%‘%%té:ﬁéda ‘Lgtecac : G*A‘ti i 2 Ti@ﬁ%r:hl s
exanpl e d F'Fg ,‘t S Y n prevents
red bl ood TeeEAdeH A ' aceRras ! [ 0193]

The abili ¥ %%@TFT@*E%%%TW B?F@@gﬁrn‘
“ant i body- §EREAGETCECCAE THRFIE TEHHIARSGAERT G GGT GAATCCTGTGEARVA+ ni ce
~was eval @@A@@AW@WWWC@WWGW%QMW heavy

- chain 60 T9CROAGHEAGCIINRAGITIGHNAATS Fddd adeer id gacldraaeatis®CG8iE- 1 and t he
i ndi cat ed tsahsttittantdgmTadfc Esiyagagt: (284 a oy areraydded adrcodayg g0 and RBC
| evel s weketdetematratitisitg caraGaydmyc daqarddad wymrajgizeatadlte next day
groups of gZcarictl=: Rant it ddriadadyirtiatddidaurpaurioaaydaeaei t her 0.5
g/ kg Hu3§%a@c3:aM%9;7cQwa et HAE Rigdi Lyt gh diclcgreeiace any
conpound. c9&% R ad fl®ige %t‘i%@cﬁ;tai&fh ddt ﬂ@;%cfaﬂara%t t wo

- groups by gg;atza;s%taggg{ t')%%% ﬁq} &%@ n| mal
i ntraperi x g%l *ﬁd(ﬁ? ng/ kg Adnl mal™s \Aeri%golge%c% 2 hrs, 24
~his and 4 S 9t m ni stration of 34-3C and RBC counts were
determ ne nal l.at ti count ver.sus. The dat a,
- depi ct ed ?'?lrﬁ‘gil gu ﬂ&‘a’éﬁ%ﬁyﬁﬂf)é"{“’r‘? r&gf}qﬁ’q%% W%%?Q to

prevent RBgis depletion in this nodel. Exanple 14: Inhibition of
Ant i body- Dependent Cellular Cytotoxicity (ADCC) [0194] This exanple

. denonstrates that humani zed 3@ variants inhibit ADCCin vitro and with an

activity simlar to thﬁg o 04 arﬁ 6}{8&1% feﬂﬁdS: The protocol for
. assessnent of anti body M

[0148] Additional expression constructs were made in which sequence
changes were introduced in the Vy or Vg domains by site directed mutagenesis. A
typical mutagenesis reaction contained 10 ng plasmid DNA (isolated from a
methylation competent strain of E. coli), 125 ng each of a forward and reverse
primer, each containing the mutation of interest, reaction buffer, and dNTPs in
0.05ml volume. 2.5 units of PfuTurbo DNA polymerase (Stratagene) was added
and the reaction was subjected fo 15 cycles of 95°, 30 sec; 55°, 1 min; 68°, 12
min. The product of the PCR was then digested with Dpnl endonuclease and the
restricted DNA was used to transform E. coli strain XI.-10 gold. Because Dpnl
only digests methylated DNA it wﬂl digest the parental, non-mutated, plasmid
leaving the newly synthesized non-methylated product, contaihing the mutation of

interest, as the predominant species,
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cytotoxicity (ADCC) is simlar to that previously described in (D ng et
‘al., 1998, Immunity 8:403-11). Briefly, target cells fiorb{&Eher 2006
HER2- over expressi ng breast cancer cell line SK-BR-3 were |abeled with the
eur opi um chel at e bi s(acet oxynet hyl)

2,2':6", r pyridi_pe- " =0 Cs%ﬁ:i%ﬁ I ]fg‘wﬁ e nt, Perkin

El rrer/V\alzllmé%:@. Trl'rl(lalglsa gﬁ%eg Oggireget cé%@gf\%ere t 4'en oé%?ﬁ?lge%d%?coat ed) with
ei t her chiequmices ainthe vhERR V| dodins atdhvgdnin) Takle €hi neric anti- fl uorescein
(ch4-4-20, lug/m) antibodies. In the case of the anti-fluorescein

anti body,. SK-BR-3 cells were coated with the fluorescein hapten prior to
anti body opsonizati onExg%qg pherabs PR IRRRnYs LaRr cells (PBMC), isol ated
by Ficoll- Paque (Amersham Pharnaci a) gradl ent centrifugation, were used as
ef fect or [0850}s (Méakioss cambifiatioge of heaviyoanddighDshain ¢§itesSioh)plaantlds h4- 4- 20 =

75:1)). |1 i . .5. h i bat i t C %02, . | t ant
(e i B sgmin i ChimgSt, e and af e Vo dg SRR A" Bur opr i
Sol uti on, 1o Refsh Tl AR domAiR§ad Jléé@ﬁ@&?%ﬁé) Wdre tH2rabifeapd UM TDA

~chelates forned was quantitated in a tinme-resolved fluoronmeter (Victor2
1420, PeriktoEK 203 aalls fordiansikabaxprassion|of aerombindR]) teaaiedpantibodiesus r el ease

(SR) were.determ.ned i ngubat i of . target cells i th, 2% TX-100 and
o o al gHE: “BSHOBE PIERY CARE b Ay i SBHE el PP © S oxi 1 ty
(A CC) vas “‘veeaibimet BitilodiypaTiapsfetion Whgedriad Sutalsing Tlipsfest@inli®-i N the 61
29 Novenber 2006 absence of antibody. Each assay is perforned in

tripli catZ2000{hwitresen) b welh platps acegrdingrtp dhe pspufaciuser’s nseyrdensd as: (ADCC -

Al CO) / ( X . X i 4 p - iants
i nhi bi POt R mi‘%?%?%%ﬁ?thﬁ%% e 88 d Bcd e"’é‘?@%ﬁ%ﬁaﬁ%ﬁw he HER2/ néu
protein (chatxprdstiogplamid@{i.c.,@hcodiliga haptyeshairf contprisigel Viy kad4- 4- 20) (Fi gure
13). Inhibition of the hég}% nedi at ed, ADCC . was greater tﬁ]ﬁ}n. Q% at
300ng/ mi qo8stany doragips)au¢ lightchamsxpegsipp plasmidyt §p ncodiigia bt shairphodi es had

no effect.. I@Tah %@m' f i :anht i body,

i nhibiti ocn %arfgﬂl%pa;?g%%ca{% e ypgo(fg/éﬁgf3 t(g%%t%éﬁ?r at| %nigggﬁﬁfé’?:“ﬂg‘?%ﬁ for nurine

3@ ( Fi guapresSidn ofinetombmmnt andidbod€8 vari ants (Figure 13B), while isotype
contr ol Lhodi hi meri.c. 3G8 ittle effect. . npl e 15:

i ni st 00N ol uer G B 0Bl et RoRere S ARy 1 openi a (1 TP)

i N huFcRILBGEIVILEGRh ditin. 'Fos elbRASd Indd bSsaGX BERIdEd GR06mbiahAt t hat

~adm nistration of anti-CD 16A anti bodi Mrot ects agai nst | TP nedi ated by

CD32A. Asntihodigy praduced by ¢oermression efech3 andel3418Vdn of the ch6A6 anti body

i nduces | &R 4 P A i G. M i hours after
injecti org gﬁj@‘ﬁg%gé &EEX%) ?“BSE%&B%?’@%%%@G@Q%&“%& %ﬁe platelets are
depl et ed doaRpressie\of hu3USVHMW ahé hudGS VLA ¢hadSSVEREhUBSBEVIL-aN.f or 24 hours
~after ch6A6_1.njectiaon, and then progressively increased to return to

nor mal 480Kt & SOEEVEwRenisisisdiin dableALwesesoetmesed WEBAS, i nj ection of
USSR 60K ekt OGO i, P11 ot
t r ansgeniantibbdies pridée bynaerprsssiciFof ch3BEME bad R3GEVL _ '
o (“ch3G8VH/ch3G8VL™) and (ii) recombinant antibodies produced by
coexpression of ch3G8VH and hu3G8VL-~1 (“ch3G8VH/hu3G8VL-1").
{0154]  Afier three-days, the levels of recombinant antibodies in the
conditioned media were determined by ELISA, and the recombinant antibodies
were analyzed by ELISA for binding to captured sCD16A as described in
Examples 5. Selected antibodies were assayed for cell binding to cells expressing
- the extracellular domain bf CD16A, as shown in Example 6.




hCD16A, hCD32A doubl e transgenic mce. Five hours after injection of 0.1g/g
ch6A6 i.p., approxi mately 80% of the platel ets were deppeNederhiidrayoe 14).
The nunber of platelets remained | ow for 24 hours after ch6A6 injection,
and then progressively increased to return to normal 48 hours after ch6A6
" injection. [0199]E:4 t W32 jee, FCyRIH /-,

hCDL6A,  heDB2A. misetees: BLSa Dete %ﬁﬂé@‘" ﬁ%?nﬁi stration of
hu3@&3- 5. 1[015510anSa11@w1phﬁéSAim peaforiobd gr detett bhding oftprntjbbdBEBiom: 1 i s
i njected one . haur to ch6a6 ip injection; and partial protection
resul ted ?@%&fﬂ?@f@lon of or 0.75 g/g or 0.59/g of h3& 5.1 are
used. (Figure 14). Thus, the data indicate 62 29 Novenber 2006 that

al t hough CD3@AneammmAtpIg4 | TP, the injection of 1gg/g of h3&8 5.1
- conpl et el §1and unexpect edl y ﬁzot ects mce against platelet depletion.

Exanpl e 10153@ evensalee frmrp WCDé@AewasmpmssedérmB@C 893 call297Q

Pr oduced Il L ozoo 1-.N2 duced CHO- S
cel 111 ne. SSHHER BRIIYRR,-ospive sichresitbn Bty ontapribe e Ton Bl T i n
FCyRI | 1 -/ trunche® aaﬁﬁoﬁmﬁmﬁaﬁgmﬁmﬁgmnceromdﬁwcmrmms' ng the

~procedure descrl bed in Exanple 13. IS showmn in Figure 15,
admi ni st reacPding 4P W%W%PWGW%M%SQAWWQ produced in CHO S cells

one hour por..to. ch | t| on S mce against
| TP. Exan[%l %‘Fcc'ﬁera é:ﬁfg%cftc FRI5H 5@?@?’&?@@5&%@% zed Antibodi es
[0201] | T[Baa@s;dta@a@eﬁitgamgﬂ@&@gasgmaq(SE@IBP@)@S) diestedPwith nj ection of
O lug/g ch6A6 at_tine 0. Two haurs later, the nunber of platelets in the

~plasma M@@M@é%ﬁmﬁ%%@%@r@@aﬂ@&m@m@m@@ hours after
“1.p. éﬂaeﬂn N297 t
:jl 1I‘of elrgjnteﬁconcentratl ﬁﬁgpdgﬁg{ﬁeﬁﬁ%gﬂﬁ%ﬁ%ﬁ?@ture i%ﬁ?%% %tate tgaf1 '

- the nunbddERf2Z5 callel Birsomemsstyy, the etaretod pfdﬂuﬁmﬁ@d»urﬁfeﬁd:’foﬂrlu 3G8-5. 1-N297Q

i njecti b f | at el et I t ted
These 1 eARAEIOEyBSLFLIIE FEEELY SRR BT BIEh B SORarge 1. (D070 |
ant i body GafmRerbRat Jséhyﬁ,%gahﬂ-ﬁni&fs@iﬂti ”ﬁ%ﬁdﬁeﬂ&f hs 1N this

- experinment, | TP was mduced(jdg . injection o g chbA6 at tine O.
Two hoursquaatl’@tedamd@nmlﬁrdrs l@fkmaehmds HumﬁcMEan&sIMre@medehmcm ned to

confirmt a i t| on of ch6A6,

m ce wertg Pﬁ'jﬁi‘g%@‘}sﬁ 9\5&@%2@% ‘ﬁ\é@@b(??g%ﬂ?é‘ T43 N297Q at
0.5ug/ g ﬂhﬁﬂﬂy\ﬁemo"t}bh)ﬂceﬁuhﬁﬁaﬂtﬁﬂiﬁﬁhﬁl diés. t he nunber of platelets rapidly
returns to normal  after Hu3GB-22.1 N297Q’i njecti on whereas the nunber of

pl at el et 012Hai ndhe awino aeidsquenceatahe RO eangtriet isshosvn blewed wi t h
- Hu3G8- 22 %%EQ ##% Qﬁgﬁ 22. 1-N297Q
can be uﬁ@},‘y s@;gﬁ %ﬁ%e r%%-use ddﬁ%ﬂ%%&%gﬂgi/e t‘g#ﬁ%%%
seven residues are derived from the vector pCDNA3.1 rather than from the
- CDI16A gene):

MWQLLLPTALLLLVSAGMRTEDLPKAVVFLEPQWYRVLEKDSVILKCQGAY SPED
NSTOWFHNESIL.ISSQASSYFIDAATVDDSGEYRCOTNLSTLSDPVOLEVHIGWLL
LOAPRWVFKEEDPIHLRCHSWKNTALHKVTYL.ONGKGRKYFHHNSDEFYIPKATLK
: DSGSYFCRGLFGSKNVSSETVNITITQGLAVST ISSFFKLAAARV (SEQID
NO:29)

ELISA format
{0158]  Plates were first coated with 100 ng/well of the anti-CD16 mAb LNX-
16 (Advanced ImmunoChemical, Long Beach CA; see 5th Human Lymphocyte
' Diﬁ'erentiaﬁon Antigens Workshop) in carbonate buffer at room temperature for 2
hrs. Any anti-sCD16A antibody that does not block binding by 3G8 can be used.
After blocking for 30 minutes with PBS-T-BSA, sCD16A conditioned medium
was added at a dilution of 1/10 and incubated at room temperature for 16 hrs.
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Exanpl e 18: Therapeutic Effect of Hu3G3-22.1-N2970 in AHA in nuFcyRIII-/
huFcyRI 11 A transgenic mce [0203] In this experinent, AbtANgRSmbRIUGed by
i.p. injection of 50 ug nouse anti-RBC |Ig&a Mab 34-3C at day 0. On day 1,
the nunber of RBC in the blood was determned to confirmthe presence of
“AHA. Two : [ 297Q at
various co & P&eﬁ Q’i})}%\%{p@& e V\;; Bl?ﬁﬁegsqlgé&qﬁ#%yﬁh%%é#gtaewﬁ '?l %ﬁ 1}Oi:;lunber of
RBC renai wwabPBSaF-BSIA HUEE 225 hdddi2e 2arh ek end orubdiat fasat t he nunber of
RBC continued . to drop in non-treated mce (Figure 17). The opti nal
concentralﬁﬁ%ﬁhé?atl-qﬁ?)@e‘?ﬂerf%WQ i s 0 5ug/g. The nunber of RBC returned
to norrralg !|§9Ja| | 'I'Fegt?%@%vagﬁﬁésﬂed Bn% C&ﬁﬁlﬁ&ﬂt%@ﬂ)(ﬁéﬁ%’i&ﬁlﬂ’@y but not
injected Tn order t etermne t e ect o repeated bl eedings on the
nunber of atRBug/ft és EBSEBESAswere thtbmadﬂﬂd%d mmahbated freti Idatag racma temp.

HU3@&3- 22 h AHA, 2.1 .N297 t
fﬂ_rt her é@%@ﬁ%@%ﬁ@%ﬂ@ﬁ? qS,CtBISEﬁ @gﬁgﬁ@uéﬁﬁéf“@rséh%%&e Vﬁincz agai nst

anemn a. : BRI, S m R1 CDRI FR2
CDR2FR3% FR4 3(38V%Q%A A a%AA mél&sﬂ/vﬁeAgAA é:AABHxCBA
B-A A A Rol@ddvélopment wsig dilut@sulfirBceidite Haik @SAea@tASBIﬂVHUSGSVH 2 CABA
'BAB HU3G8VYWH3 DABABAB Hu3GSVH4 BA BACBB HI3&BVH5BABA
CAB HU3GSV\'H6 BBBABBB HU3&BVH7 BB- BABAB HISS®EVH8 B AB
ABCB Hu3(38}g@jua=(§</3uﬂz@,ﬁs§@ ABABBB Hu3®BVH11 ABBBARB
Hu3G8VH- 10 ]-B Hu3GBVH 12°AB'CB A B Hu3GBVH 13 AB DB A B Hu3GSVH 14 A
BEBA Blﬁléalscas\ﬁhaswcamr@ shopysAhat the-bipdmgmrapertiss f hxmanjze@anti--

* CD16A antibodies for binding to CD16A are the same or similar to the properties

. of the chimeric 3G8 antibody.
[0161] Based on the comparative binding studies, the recombinant antibodies
were classified as binding with high, intermediate, or low affinity. Antibodies
with high and intermediate binding affinity are discussed above in section 4. The
recombinant antibodies with a Vy domain of hu3G8VH- 9, 10, 11, 13, 15, 21, 38,
39, or 41 showed little or no binding to sSCD16A. From these data it appears
certain substitutions (or combinations of substitutions) are generally detrimental
to binding. For example, substitution of tyrosine or aspartic acid at Vg position
52 (i.e.,-52Y and 52D) or threonine at position 94 (94T) are detrimental to
binding. Similarly, the combination leucine at position 50 with aspartic acid at
position 54 (50L+54N) is detrimental to binding, as is the combination arginine at
94 and aspartic acid at 101 (94R+101D). However, aspartic acid at 101 is
tolerated when posiﬁon 94 is glutamine, lysine, histidine or alanine (but not

' arginine). Further 34V-+94R+101D has intermediate activity. This indicates a
relationship between positions 34, 94 and 101 in maintaining high affinity
binding, and suggests that 34V may be an especially important residue. Likewise,
recombinant antibodies with a Vi domain of hu3G8VL-6, 7, 8,7 9,11, 12,13, and

14 showed little or no binding to sCD16A. From these data it appears certain
substitutions (or combinations of substituﬁons) are generally detrimental to
binding. For example, substituﬁon of alanine at position 34 (34A) or tyrosine at

_ position 92 (92Y) is generally detrimental to binding. ,
[0162]  Results of an exemplary binding assay are shown in Figure 1.
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Hu3G8VH17 A BAF AB Hu3GVH18 BABAGAB Hu3GSVH19 BABACCB
Hu3G8VH-20 B B BC B AB Hu3GVH21 BA B A DB B Hu3GBVio2nB:BoBs C B C B
HU3G8VH-23 BBBCECB Hu3BVH24 BBBCFCB Hui3BVH25 BBBCGC
B Hu3&BVH-26 BBBCCCB Hu3GBVH27 BBBCEDB HU3GBVH28 BBBCF
DB Hu3G8VH29 BBBC GDB Hu3GBVH30 BBBCCDB Hu3GSVH31 EB B
CBAB HI3BVH32 EB 13- HBAB HI3BVH33 EBBHBAB HI3EBVH34 E
BB CBCB Hi3GBibsEARifhC Kinbinf o HUBCEMNAGETBIGAH C D B HISGBVH 37
EBBHECB HU3GBVH38 EBBF BAB HI3GSVH 3 B.AB

Hu3G8VH- 4916318 B The biitef selsgted Wumenized gnfiboigs ta b Bldtﬂtigégm 42 EBBCHA
B

T S CE e L ey I ey

Commm- 29 MﬂqwberCHmQﬁ ce]Ié\ es'is&ng:ﬁltracﬂlhﬂa:&icﬁldm of RISIBUEQtOIg Q Q1 V V
Vviz TTTTTS3 l.Il_l RFIEE
fransmembrane and mh'acell ar domam of Fe Were used for cell binding

assays. Cells were plated at 40,000 cells per well in 96 well flat bottom tissue
culture plates (FALCON MICROTEST Tissue Culture plate, 96 well) and
incubated at 37°C CO; incubator for approximately 24hr. The plate was then
gently washed three times with 25 mM Hepes, 75 uM EDTA, 11.5 mM KCL, 115
mM NaCl, 6 mM MgS04, 1.8 mM CaCl2, 0.25% BSA (binding buffer).
J0165] For indirect binding assays, 100l of a sexial dilution of anti-CD16
‘Mab (final concentration: lug/mi, 0.5, 0.25, 0.125, 0.0625, 0.03, 0.015, 0 ug/mi )
was then added to wells in binding buffer. The plate was then incubated at 23°C
for 1 hr and washed three times with binding buffer. 50ul/well of Europium
(EU)-labeled -anti-human-IgG (100ng/ml) was then added to each well and the
plate was incubated at 23 OC for 30 minutes then washed three times with binding
buffer. Finally, 100yl Delfia enhancement solution (PerkinElmer/Wallac) was
added. After incubating with shaking for 15 minutes, the plate was read for time
resolved fluorescence (excitation 340nm; emission 615nm) in a Victor2
instrument (PerkinBlmer/Wallac). The results of the assay are shown in Figure 2.
[0166}] The CHO-X1 cells described above were atso used in competition
assays. After washing with binding buffer as described above, varying amounts
‘of purified unlabeled Mab (1.2 — 75 nM final concentration) were mixed with a
fixed concentration of Eu-Ch3G8-N297Q (ﬁnal conceniration 2.5 nM). The plate
" was then incubated at 23°C for 1 hr and washed three times with binding buffer.
100y Delfia enhancement solution (PerkinElmer/Wallac) was the added and after
_incubating with shaking for 15 minutes, the plate was read for time resolved
 fluorescence (excitation 340nm; emission 615nm) in a Victor2 instrument
* (PerkinElmer/Wallac). The results of the assay are shown in Figure 3.
[0167] These assays demonstrate that the humanized anti CD16A monoclonal
antibodies bind with high affinity to CDI16A on the surface of transfected cells.
Hu3(G8-22.1-N297Q binds to CD16A bearing cells with higher affinity than
ch3 G8-N297Q.
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EEEE6 SSSSS7 GGGGGS8 PPPPP9 GAAATI10 | LLLL
1 LVVVVI12 QKKKKI13 PPPPP14 STTT DidRov@r@6 Q16 T
TT17 LLLLL18 STTTT19 LLLLL20 TTTTT21L CCCCC
2 STTTT?23 FFFFF24 SSSSS25 GGGGG26 FFFFF27 S
SSS28 LLLLL29 RSSRS30 3031323334 Seq IDNo TABLE 3C
CDRL ABRESIDUE TT31 SS3 GG33 MV34 GG35 VV35A GG 35B
35 36 Seg | D Nexarfifle 29nhibitambetbi@ias of TEBLEA 3DiRAne SoMpREE DUE

Assay of 4-4-20 binding to FITC-BSA
[0168]  The binding of ch4-4-20 or ch4-4-20 (D265A) to FITC-BSA was
assessed by ELISA. (Ch4-4-20 is identical to Ch3G8 except that it contains the
respective VH and VL regioﬁé of 4-4-20 instead of those of 3G8. Thus it retains
high affinity and specificity for the hapten fluorescein. 4-4-20 is described in
Bedzyk et al., 1989, J Biol Chem 264: 1565-9.) FITC-BSA (1 ug/ml-50

‘ ng/well)‘was coated onto Nunc maxisorb immunoplates in carbonate buffer and
allowed to bind for approximately 16 hr. Following biocldng with BSA, dilutions
of ch4-4-20 were added to the wells and allowed to bind for 1 hr at RT. After
washing out unbound Mab, HRP-conjugated goat anti-human Ig secondary was
added. One hour later the secondary antibody was removed, washed and
developed with TMB substrate. Following addition of an acidic stop solution the
plate was read at 450nm. Both ch4-4-20 and chd-4-20(D265A) bound to the
FITC-BSA with high affinity (data not shown).

Assay of sFeR binding to ch4-4-20/FITC-BSA immune complexes

[0169]  The same format was used to assay binding of sFcRs to immune

complexes (IC) formed on the ELISA plate between c¢h4-4-20 and FITC-BSA. In
 this case we have used either biotinylated sFcR or biotinylated anti-human G2

Mab as a secondary reagent, followed by streptavidin-HRP detection.

Inhibition of sFcR binding o IC by murine, chimeric and humanized 3G8
[0170]  The concentrations of ch4-4-20 and sFcR were fixed to give
approximately 90 percent maximal signal in the assay. sCD16A was premixed
 with serial dilutions of murine, chimeric or humanized 3G8 and incubated for one
hour prior to adding to the plate containing the immune complex. Seriél dilutions
of humanized or chimeric 3G8 were incubated with sCD16A-G2-biotin for one
hour. The mixtures were then added to BLISA wells containing an immune
complex between a human IgG1 chimeric form of the anti-fluorescein Mab 4-4-20
aﬁd FITC-BSA. After one hour, binding of the soluble receptor to the IC was -
detected using streptavidin-HHRP conjugate and TMB development. The results
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36 | 137 RR38 QQ39 Pp40 SP49. GG42 KK43 GA44 L
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SSSSSSSSA7- S65 39 40 41 42 43 44 45 46 48 S 1D No
November 2006 TABLE 3F FR3 ABCDEFGHI J RESSDUE RRRR

R66 L L LL lgbyndgslakaifds of anti-CD16A Monoclonal Antibody Panel
[0171] A panel of hybridomas was generated following immunizing and
boosting mice with sSCD 164 using standard methods. Eight 96-well plates were
screened by ELISA. for binding activity on plates coated directly with sCD16A.
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‘Ninety-three of these gave a positive signal and were expanded forther. Of these,
37 were positive .for binding to human blood cells by FACS. These supematénts
were then analyzed for their ability to block the interaction of CD16A with
immune complexes and for the similarity of the binding site (epitope) to that of
3G8. Assays included capture ELISA using chimeric 3G8 down and inhibition of
immune complex binding to sRIa-Ig. Based on these assays antibodies with
binding and inhibitory pfoperties similar to 3G8 were isolated, as well as Mabs
with binding and/or inhibitory properties distinct from 3GS.
[0172] DJ130c (DAKO) and 3G8 were used as controls in the assays. Mab
DIJ130c is a commercially available Mab which binds CD16 at an epitope distinct
from 3G8 (Tamm and Schmidt). This Mab does not block FcRIIla-immune
complex binding (Tamm and Schmidt). In an ELISA-based inhibition assay,
DI130c enhances rather than inhibits binding.
[0173]  The data indicate that the panel contains antibodies which bind to the
same epitope as Ch3G8 and block sCD16A binding to immune complexes. The
panel of Mabs also contains antibodies which do not bind to the same epitope as

. Ch3G8. Most of these latter antibodies do not block the interaction of sCD16a |

with IgG in immune complexes.

Table
Assay ‘Effect on sCD16a Binding to Immune Complexes

Result Inhibition - Enhancement No Effect
Positive 2 5 (+ DJ-130c) 17

Binding to
sCD16
Captured by
Ch3G8

Negative 11 (+3G8) 0 2
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No VBRSO diseatss s Sl Rt bt st R g0 SN N
P Qhodef* &f IFPANG She MYEMBIXtelet BOAD 6A6 (see, Oyaizu et al., 1988,

Exp.Med. 167:2017-22; Mizutani et al, 1993, Blood 82:837-44). 6A6 is an IgG2a

isotype mAb derived from a NZW x BSXB F1 individual. Administration of 6A6

depletes platelets in muFcyRIH -/-, huFcyRIIIA transgenic mice but not in

<&

96

muFcyRII -/- mice without the human transgene. See Samuelsson et al., 2001,
Science 291:484-86. Other anti-platelet monoclonal antibodies can be used in
place of 6A6 in the model. Altemaﬁirely, a polyclonal anti-platelet antibody can |
be used.
[0175] CD16A binding proteins that confer the greatest degree of protection
. from platelet depletion can be identified by administrating CD16A binding
| protfeins to a muFcyRIII -/-, huFcyRIIIA transgenic mouse and measurihg any
reduction in mAb 6A6 induced platelet depletion.
[0176] A related assay can be carried out using a chimeric human IgGik
chimeric derivative of 6A6 in place of the mouse mAb in the protocol provided
~ above, so that the depleting mAb had a human isotype. To conduct this assay, a
chimeric 6A6 monoclonal antibody (ch6A6) was prepared by fusing the cDNA
segmeﬁts encoding the murine anti-platelet monoclonal antibody 6A6 Vy and Vi,
fcgions to the human Cy1 and Ck ¢cDNA segments, respectively. The resulting
genes were co-expressed in 293 cells and chimeric 6A6 was purified by protein A
affinity chromatography followed by size exclusion chromatography.
[0177] To demonstrate that the chimeric 6A6 antibody induces platelet
depletion, to and ch6A6 was administered to muF cyRIIT, huFcyRIIIA transgenic
mice. The ch6A6 was administered to each animal either i.v. or intraperitoneally
© (ip) (0.1pg/g). Animals were bled 2 hrs, 5 hrs, 24 brs and 48 hrs after
administration of ¢ch6A6, and plasma platelet counts were determined using a
Coulter Z2 particle counter and size analyzer equipped with a 70 pm aperture.
Particles between 1.5 and 4 pm in size (correépondjng to platelets) were counted
and the data were analyzed by plotting the platelet count versus time for each

concentration.
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A B Husltsswh6A46 indeotion thergprropessiyely apnpgasqdtogeinmpiogosmal B hogs gy - 14 B A A
BBB after ch6A6 injection.

[0179] Two hours after injection of 0. lug/g ch6A6 i.v., approximately 60% of
- the platelets were depleted. The number of platelets remained low for 6 hours

after ch6A6 injection thén progressively increased fo return to normal 48 hours

after ch6A6 injection.

Examnle 10. Analysis of the Ability of CD16 Binding Antibodies to Protect

Mice from Platelet Depletion
[0180]  The ability of CD16A binding proteins to reduce platelet depletion in

experimental ITP can be assayed as described below. CD16A binding proteins
were administered inu'aveni)usly (1v.) to grbups of muFcyRII™, huFcyRITIA
transgenic mice at concentrations of 0.5, 1, 2 or 5 pg/g in phosphate buffered
- saline (PBS). Controls were PBS alone or an irrelevant human IgG1 (negaﬁve
control) or human intravenous immunoglobulin (IVIG; positive control). One
hour after administration of the CD16A binding protein or conirol, ITP was
| induced by administering 0.1pg/g ch6A6 to each animal either intravenously or
~ intraperitoneally. Animals were bled 2 hrs, 5 hrs, 24 hrs and 48 hrs after
administration of ch6A6. Plasma platélet counts were determined using the
Coulter Z2 particle counter and size analyzer as described above and the data
were analyzed by plotting the platelet count versus time for each concentration of
: administered binding protein.
- [0181]  When muFcyRIIT", huFcyRIIA transgemc mice were injected with
'mizrine 3G8 (0.5ng/g) one hour before i.p. injection of ch6A6, 33% of the
: pléxelets were depleted at the 2 hours time point (Figure 5). The number of
- platelets then progressiirely increased to return to normal 24 hours after ch6A_6
.'injection. When muFeyRII™, huFcyRIIIA transgenic mice were injected with
murine 3G8 (0.5pg/g) one hour before i.v. injection of ch6A6, 30% of the
platelets were depleted at the 2 hours time point (Figure 6). The number of
| platelets then rapidly increased to return to normal 5 hours after ch6A6 injection.
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3 L I\]élléF cyi?rJ]I"',E}JquylglﬁA transgenic mice were injected with human IVIG

(1mg/g) one hour before i.v. injection of ch6A6, 20% of the platelets were

— O W

a

depleted at the 2 hours time point (Figure 6). The number of platelets then rapidly
increased to return to normal 5 hours éfter ch6A6 injection.
{0183] The results shown in Figures 5 and 6 show that m3G8 protects mice
from ch6A6-mediated platelet deplétion, and that the level of protection was
similar to the protection conferred by IVIG.
[0184]  Preparations of recombinant mouse 3G8 produced in HEK-293 cells,
chimeric 3G8 with human IgG1 or IgG2 constant domains (ch3G8-y1 produced in
HEK-293 and CHO-K1 cells, and ch3G8-~y2 produced in HEK-293 cells), and a
¢h3G8-v1 variant (ch3G8-y1 D265A) did not provide significant protection in this
éxpeﬁment. When muFcyRIIT™, huFcyRIMA transgenic mice were injected with
ch3G8y1 or v2 (0.51¢/g) one hour before i.p. injection of 6A6, approximately
60% of the platelets were depleted at the 5 hour time point (Figure 7). The
number of platelets then progressively refurned to normal. Although depletion
was not as severe as in mice that received no anti-CD16A binding protein, these
chimeric antibodies provided significantly less protection, if any, than murine
. 3G8. A ch3G8 variant in which aspartic acid 265 was changed to alanine showed
. similat results. Interestingly, as is shown in Example 11, modification of the
ch3GS8 to produce an aglycosylated variant increased the protective effect of the
antibody.

Example 11: Ch3G8 N2970 Protects Mice from ch6A6-Mediated Platelet

Depletion,
[0185] An aglycosylated version of ch3G8-y1 was prepared by mutating the

. expression polynucleotide encoding ch3G8-y1 so that residue 297 was changed -
from asparagine (N) to glutamine acid (Q), and expressing the encoded antibody.
Residue 297 lies in an N-linked glycosylation site, and this mutation prevents
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platelet depletion was tested using the protocol described above.
{0186] When muFeyRIII™, huFcyRIIIA transgenic mice were injected with
1ng/g of the aglycosyl form of ch3G8 (ch3G8 N297Q)) one hour before i.p.

injection of ch6A6, approximately 75% of the platelets were depleted at the 2-
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hour time point (Figure 8). Platelet levels increased faster than in the absence of
ch3G8 N297Q, and returned to normal by 24 hours aﬂer ch6A6 injection.
[0187]  When muFcyRIIT, huFcyRIITA transgenic mice were injected with
1pug/g ch3G8 N297Q one hour before i.v. injection of ch6A6, approximately 60%
of the platelets were depleted at the 2 hours time point (Figure 9). Platelet levels
increased faster than in the absence of ch3G8 N297Q), and returned to normal by
48 hours after ch6A6 injection.
[0188]  When muFcyRIII", huFcyRIIIA transgenic mice were injected with
ch3G8 N297Q (2pg/g) one hour before i.v. injection of ch6A6, only 40% of the
platelets were depleted at the 2 hours time point (Figure 9). Platelet levels

 increased faster than in the absence of ch3G8 N297Q, and retusned to normal by 5
hours after ch6A6 injection. _

-{0189]  Thus, ch3G8-N297Q was consistently éble to significantly improve

‘platelet counts. Binding of 3G8 to human CD16 on effector cells blocks the
é,bility of CD16 to interact with irmune complexes and trigger effector functions
such as ADCC or phagocytosis. Chimeric and mouse 3G8 molecules have similar

* ability to bind CD16 and are similar in. their ability to inhibit the binding of
~ sCD16 to immune complexes i vitro. Without intending to be bound by a

particular mechanism, the binding (and thus) the blocking activity of the mAb is
thought to be confined to the Fab portion of the antibody and blocking of huCD16

 is believed to be the mechanism of profection in the fransgenic mouse ITP model.
The data above suggest that the glycosylation state of the Fc domain can afiect the
in vivo protective capacity of anti-CD16A antibodies. Ablation of Fe domain
glycosylation (e.g., with D265A or N297Q mutations, or by using a human
gamma? Fc domain) reduces or eliminates Fc binding to FcR. In the case of the

: _f aglycosyl (N297Q) variant, complement fixation is also abdlished. |
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Binding Proteins
[0190] The effect of an aglycosylated CD16A binding protein on neutrophil

levels was tested and compared to that of glycosylated CD16A binding proteins.
 CDI6A binding proteins, or the controls such as irrelevant human IgG1 (negative

control) or murine RB6-8C5 (positive control), were administered to groups of
muFceyRINT™, huFcyRIIB trans genic mice at a concentration of 5 pg/g in
phosphate buffered saline (PBS). Another negative control was administered PBS
alone. Twenty four hours later, mice were euthanized and blood, spleen and bone
marrow are collected. Neutrophils were analyzed by FACS. Staining
experiments were performed in RPMI containing 3% FCS. Murine cells were
stained using FITC-conjugated 3G8 (PharMingen) and R-PE-conjugated RB6-8C5
(PharMingen). Samples were analyzed by flow-cytometry using a FACSCahbm-
(Becton: Dickinson).
[0191] Intraperitoneal injection of 5 ng/g ch3G8 (prepared as described
above) resulted in murine neutrophil depletion in the blood and spleen (Figure 10;
upper right quadrant). Similar results were seen following administration of
murine 3G8 (resuits not shown). In the bone marrow of ¢h3G8 treated animals,
neutrophils stained weakly for CD16, which could indicate receptor occupancy by
the chimeric antibody or shedding (Figure 10; see shift from the upper right
quadrant to the upper left quadrant). In .contrast, intraperitoneal injection of 5
ng/g ch3G8 N297Q did not result in murine neutrophil depletion in the blood,

o spleen or bone marrow (Figare 10). In additional experiments, humanized
glycosylated 3G8 antibodies showed substantially more depletion of c1rculat1ng
blood neutrophils compared to aglycosylated forms of the same antibodies.

Example 13: Autoimmune Hemolyjic_ Anemia Model
[0192] This example demonstrates that administration of CD16A binding

‘protein prevents red blood cell depletion in a2 model of autoimmune hemolytic

- anemia. | N
[0193] - The ability of the Hu3G8-5.1-N297Q monoclonal antibody to prevent
antibody-dependent red blood cell d_epletion in mu¥cRIII-/-, huFcRIMla+ mice was
evaluated. Hu3G8-5.1-N297Q is an aglycosy antibody with the heavy chain
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asparagine 297. Mice were bled on day 0 and RBC levels were determined using
a Coulter Z2 particle analyzer. The next day groups of 3 animals each were then
injected intravenously with either 0.5 mg/kg Hu3G8-5.1-N297Q or PBS. One
group of mice did not receive any compound. One hour later, RBC depletion was
induced in the ﬁrst two groups by administering mouse anti-RBC IgG2a Mab 34-
3C to each animal intraperitoneally (i.p.) (2.5 mg/kg). Animals were bled 2 hrs,

5 hrs, 24 hrs and 48 hrs after administration of 34-3C and RBC counts were
determined. Data was analyzed by plotting RBC count versus. The data, depicfed
in Figure 11, demonstrate the ability of Hu3G8-5.1-N297Q to prevent RBC
depletion in this model.

- Example 14: Inhibition of Antibody-Dependent Cellular Cytotoxicity (ADCC)
[0194]  This example demonstrates that humanized 3G8 variants inhibit
ADCC in vitro and with an activity similar to that of mouse 3G8.

[0195]  Methods: The protocol for assessment of antibody dependent cellular
cytotoxicity (ADCC) is similar to that previously described in (Ding et al., 1998,
Imnmnity 8:403-11). Briefly, target cells from the HER2-overexpressing breast

cancer cell line SK-BR-3 were labeled with the europium chelate
bis(acetoxymethyl) 2,2".6',2"-terpyridine-6,6"-dicarboxylate (DELFIA BATDA
Reagent, Perkin Elmer/Wallac). The labeled target cells were then opsonized
(coated) with either chimeric anti-HER2 (ch4D35, 100ng/ml) or chimeric anti- -
-ﬂuorescein (ch4-4-20, 1ug/ml) antibodies. Inthe case of the anfi-fluorescein

“antibody, SK-BR-3 cells were coated with the fluorescein hapten prior to antibody

opsonization. Peripheral blood mononuclear cells (PBMC), isolated by Ficoll-

Paque (Amersham Pharmacia) gradient centrifugation, were used as effector cells

(Effector: Target ratio: ch4D5 = (37.5:1) and ch4-4-20 = (75:1)). Following a 3.5
hour incubation at 37°C, 5%CO2, cell supernatants were harvested _and added to

- an acidic europium solution (DELFIA Europiﬁm Solution, Perkin Elmer/Wallac).

The fluorescence of the Europium-TDA chelates formed was quantitated in a
time-resolved fluorometer (Victor2 1420, Perkin Elmer/Wallac). Maximal release

~ (MR) and spontaneous release (SR) were determined by incubation of target cells

with 2% TX-100 and media alone, respectively. Antibody independent cellular
cytotoxicity (AICC) was measured by incubation of target and effector cells in the
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ADCC was greater than 50% at 300ng/m! for all 3G8 variants tested while isotype

control antibodies had no effect in the assay. In the case of the anti-fluorescein

antibody, inhibition was approximately 5 0% at concentrations above lug/mi for
murine 3G8 (Figure 13A) and humanized 3G8 variants (Figure 13B), while
isotype control antibodies and chimeric 3G8 had little effect.

Example 15; Administration of Hu3G8-5.1-N2970 Prevents Immune

‘Thrombocytopenia (TTP) in huFcRIla+, huFcRMTa+t mice
[0197] This example shows that that administration of anti-CD16A antibodies

protects against ITP mediated by CD32A. As in FoyRIII-/-, hCD16A mice,
administration of the ch6A6 antibody induces ITP in FeyRHI-/-, hCD32A
transgenic mice. Five hours after injection of 0.1pg/g ch6A6 i.p., approximately
80% of the platelets are depleted (nof shown). The number of platelets remained
low for 24 hours after ch6A6 injection, and then progressively increased to retum
to normal 48 hours after ch6A6 injection. As expected, the i.v. injection of
hu3G8-5.1 (0.5ug/g) one hour prior to ch6A6 injection did not protect FeyRIII-/-,
- hCD32A mice against ITP (rot shown).
[0198] As in single transgenic mice, ch6A6 induces ITP in FeyRIII-/-,
hCDI16A, hCD32A double transgenic mice. Five hours after injection ;Of 0.1pg/g
ch6A6 i.p., approximately 80% of the platelets were depleted (Figure 14). The
number of platelets remained low for 24 hours after ch6A6 injection, and then
pro gressively increased to return to normal 48 hours after ch6A6 injection.
[0199]  In contrast to FeyRIII-/-, hCD32A mice, FeyRIM-/-, hCD16A,
hCD32A mice were protected against ITP by administration of hu3G8-5.1.
Complete protection was observed when 1pg/g h3G8 5.1 is injected one hour
prior to ch6a6 ip injection; and partial protection resulted from adnﬁnistmﬁdn of
or 0.75 ug/g or 0.5ng/g of 13G8 5.1 are used. (Figure 14). Thus, the data indicate
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CHO-S cells one hour prior to ch6A6 i.p.injection completely protects mice

against ITP.

Example 17. Therapeutic Effect of Aglycosylated Humanized Antibodies

[0201]  ITP wasinduced in mice as described above, by i.p. injection of
0.1ug/g ch6AG at time 0. Two hours later, the number of platelets in the plasma .
was determined to confirm the presence of ITP. Three hours after i.p. injection of
ch6A6, mice were injected i.v. with hu3G8-5.1-N297Q at different concentration
(arrow). The results (Figure 16A) indicate that the number of platelets rapidly
returns to normal afier Hu3G8-5.1-N297Q injection whereas the number of
platelets remains low in non-treated mice. These results demonstrate that
administration of the hu3G8—5;.1-N297Q antibody can be used to cure ITP in the

- mouse model.

,l [0202] In this experiment, ITP was induced by i.p. injection of 0.1ug/g ch6A6
at time 0. Two houss later, the number of platelets in the plasma was determined
to confirm the presence of ITP. Three hours after i.p. injection of ch6A6, mice
wére injected i.v. with hu3G8-22.1-N297Q or hu3G8-22.43-N297Q at 0.5ug/g

- (arrow). The results indicate that the numbér of platelets rapidly returns to normal
after Hu3 G8-22.1-N297Q injection whereas the number of platelets remains low
in non-treated mice and in mice treated with Hu3G8-22.43-N297Q (Figure 16B).
These data indicate that hu3G8-22.1-N297Q can be used to cure ITP in the mouse

model.
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bled every day but not injected in order to determine the effect of repeated
bleedings on the number of RBC. These resulis in the mouse mode! indicate that
Hu3G8-22.1-N297Q can be used to cure AHA. Hu3G8-22.1-N297Q prevents
further RBC depletion by autoantibodies and therefore protects mice against

anemia.
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<120> CD16A BI NDI NG PROTEI NS AND
<400> 1 caggttactc

<160> 119 <170> Fast SEQ for W ndows

<150> 60/ 384, 689
<212> DNA <213> npuse

I nc.

i nduci ng severe neutropenia in the nmanmal ,

<141> 2003-05-29
<151> 2003-01-10

<210> 1 <211> 354

manuf acture of a nedi canent for treating a del eterious 20WuEEnHee3Q@NSE I N
wi t hout

a nmanmal

39. Use of the antibody of any one of clainms 1-12 and 32-37 in the

USE FOR THE TREATMENT OF | MMUNE DI SORDERS <130> 11183-023-228

wi t hout " rnduci-ttg noderate neutropenia in the mamal .
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Lys Asp Thr Ser Ser Asn G n Va

Asp Thr A a Asp Nbverfer 2000 Tyr

<400> 3 gacactgtgc tgacccaatc tccagcttct

Il e Ser
Ser Ala 115 1 29 Novenber

Thr Val

<212> DNA <213> npuse

Tyr 85 90 95 Cys Ala An lle Asn Pro Ala Trp Phe Ala Tyr Trp Ay A n Ay
100~ 105110 Leu Val

Thr

65 70 75 80 Phe Leu Lys Ile Ala Ser Val
- .<211> 333

50 55 60 Leu Lys Ser Arg Leu Thr
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<211> 1580 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
construct <400> 5 gctagcgttt aaacttaagc ttgttgacta gt gpgRbeashaaabdet ct ct
acagttactg 60 agcacacagg acctcaccat gggatggagc tgtatcatcc tcttcttggt
agcaacagct—120- acaggtaagg ggct cacagt agcaggcttg aggtctggac atatat at gg

- gtgacaatga 180 catccacttt gcctttctct ccacaggtgt ccactcccag gttaccctga
aagagtctgg 240 ccctgggata ttgcagccct cccagaccct cagtctgact tgttctttct
ctgggttttc 300 actgaggact tctggtatgg gtgtaggctg gattcgtcag ccttcaggga
agg' gtctaga 360 gtggctggca cacattlggt gggatgatga caagcgctat aat ccagccc

t gaagagccg 420 act gacaatc tccaaggata et cagcaa tc ct caaaat cg
ccagt giﬂégé] 480t isqudergtangdhat dea @F&’@titj{* ?&n?:]i?cgcct ggt

ttgcttact t § fOAEE aagggceccat

cogt ot digtive BPESATARCa, %‘ccaa‘éﬂméggi“cget&ctﬁg"é°ﬁggg‘g§cgac Cacaich geccragc

gcct ggﬂﬁ&t@f?agg begﬂg’*gbtsﬁdit? pe:@mg;kﬂb;iggﬂ:a}atggltagembﬁlg t g;:cct ga

ccageggc gcacaccttc.ccgg cc c ac ccctcagea

gcgtggm?;g't‘,ali‘i‘iil!)ﬂ'V ¢fcthisappli %ﬁ@&@@?ﬁﬁ@eQ?ﬁ@%@yagﬁdeg§ﬂat gc aacgt gaat c

acaagcgGan YRR aab Ghidhti@Ry,aaaact ¢
éccc 88185( accg% 6g&@gn&t&g&%ﬁ & allRseespaghe 5

acacat gcacctgaac tcctgggggg accgtcagtc ttcctcttcec
ccccaapﬂﬁﬁmaﬁ&pammaggkcanmsctmbhganeweh@@@@ﬁ&@ﬁ@ﬁﬁgﬁggﬁgaﬁaeﬂ@cgtggtgg

tggacgtgag 1020 cgaaga ct t.C tc ggcgt ggagg
tgcataﬁFﬁEWT§§®ﬁ°fﬁé@gRﬁg éW %B%%HE@%E gﬁﬁééﬁgggégﬁg%%ggggcagtacaa

' cagcac aﬂ@ﬂ{v@féts‘fyéﬁﬁ&eﬁlg&ndqﬂﬂmﬁlﬂ?ﬁldﬁﬁ@@aﬁ bgge tgaatggcaa
.ggagta aag caagg ct- ccaacaaagc cctcccagcc cccatcgaga aaaccatctc
‘caaagcimarpaygigd bycefersngagaaccaca 1260 ggtgtacacc ctgcccccat cccgggat ga
gct gaccaag aaccaggtca gcctgacctg 1320 cctggtcaaa ggcttctatc ccagcgacat
cgccgt ggag tgggagagca at gggcagcc 1380 ggagaacaac tacaagacca cgcctcccgt
gct ggactcc gacggctcct tcttcctcta 1440 cagcaagctc accgtggaca agagcaggtg
gcagcagggg aacgtcttct catgctccgt 1500 gatgcatgag gctctgcaca accactacac
-gcagaagagc ctctccctgt ctccgggtaa 1560 atgagtgcgg ccgcgaattc 1580 <210> 6
'<211> 895 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
~construct <400> 6 :
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gctagctgag atcacagttc tctctacagt tactgagcac acaggacctc accatgggat 60

ggagctgtat catcctcttc ttggtagcaa cagctacagg taaggggct c BcRetaU280dR20
gcttgaggtc tggacatata tatgggtgac aatgacatcc actttgecctt tctctccaca 180

ggtgtccact ccgacactgt gctgacccaa tctccagctt ctttggectgt gtctctaggg 240
cagagggcca gfafffLct g caaggecage caaagtgttg attttgatgg tgatagtttt 300
at gaact ggt accaacdgaa accaggacag ccacccaaac tcctcatcta tactacatcc 360

i cancat e at cetht godBdafqageas SRbGassbubrames Va1 cergtnsempaseaso

. 540
deatcoot o udnbmeobo g AEARANRRE ages LRI seRERERRR neGedta B6F o0
gtgt gcet 0¢ Janaigaehly ChahGHAA0P: ARAAGAAD rgsg&ggetﬂ&a&er%td%@ﬁﬁﬁg 660

gccct ccaat cgggtaact ¢ ccaggagagt —gt cacagag cagcaa ggacagcacc 720

tacagcct ca Igsa&cy@g%ﬁggfggﬁgﬁ%iﬁ%ﬂ&@ tIeQSQ%ﬁg%@agﬁ EHRAYUifkARC 780

gcct gcgaag tcacccat ca gggcctfgagc t'cgcccgtca caaagagctt caacagggga 840

gagt gtt agt fremapagbagsprtidiiorge TR 6f SdehstneGRERITked@dCiBRAD <210> 7
<211> 62 <212> DNA <213> Artificial Sequence <220> <223> Prinmer <400> 7

ccgcgaat t ¢ thggeatpepnsistingafgigtg Vgtdomerioc¥at afqusitygt 3¢ imGERgdaw 60 ag 62
<210> 8 <211> 80 <212> DNA <213> Artificial Sequence <220> <223> Pri ner
<400> 8 gcdgsitiga AyaccRBde Bhgatpesitian §2dn 2R2 gAsn atposition §d igt ttt cact g

S 255 APl G Bl DB
position 99 in CDR3, Asp at position 101 of CDR3, and in the V] domain,
Arg at position 24 in CDRI1, Ser at position 25 in CDR1, Tyr at position 32
in CDRI, Leﬁ at position 33 in CDR1, Ala at position 34 in CDRI; Asp,
Trp or Ser at position 50 in CDR2, Ala at position 51 in CDR2, Ser at
position 53 in CDR2, Ala or Gln at position 55 in CDR2, Thr at position 56
in CDR2; Tyr at position 92 in CDR3, Ser at position 93 in CDR3, and Thr
at position 94 in CDR3.

2. The antibody of claim 1 that lacks an Fc region with effector

function.

3. The antibody of claim 2 comprising an Fc region derived from
human IgG;.

4, The antibody of claim 3 wherein the amino acid corresponding

to residue 297 of the Fc region is not asparagine.
5. The antibody of claim 2 that is a single chain antibody.

6. The antibody of claim 1 that is a tetrameric antibody.
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tggattcgtc agcctcccgg gaaggctcta gagt ggctgg ca 42

<210> 10 <211> 42 <212>

DNA <213> Artificial Sequence <220> <223> Prinmer <400 §8viH653066acC
tct agagcct tcccgggagg ctgacgaatc ca 42 <210> 11 <211> 72 <212> DNA <213>
Sequence <220> <223> Priner <400> 11 gtcctcacaa tgaccaacat

Artificial

O9IECCLE0 2L eI AP BRI R B,

cat gt t ggt C_@blsahSARADIThAYS AthiindriBgRIGVELbeCt t ggaga t 51

37 <212>

<210> 12
<400> 12

<210> 13 <211>

DNA <213> Artificial Sequence <220> <223> Prinmer <400> 13

T R 1 o a1 PSequbRE NS IS55T Rt e 5 divanderizobe

sequence of the Vi of Hu3G&VL-I or Hu3G8VL-43.

9. The antibody of claim 1, that comprises a heavy chain variable
region having the sequence of SEQ ID NO:113 and a light chain variable
region having the sequence of SEQ ID N0:96, 100, or 118.

10. A humanized anti-CD16A antibody that lacks an Fc region
with effector function and comprises all six complementarity determining

regions of mouse antibody 3GS.

11.  The antibody of claim 10 that comprises a Vy domain

comprising an FR3 domain having the sequence of SEQ ID NO:51.

12.  The antibody of claim 10, that comprises a heavy chain
variable region having the sequence of SEQ ID NO:109 or 104 and a light
chain variable region having the sequence of SEQ ID NO:96.

13.  The antibody of claim 2 or 10 for use as a medicament in

reducing an deleterious immune response in a mammal.

14.  The antibody of claim 2 or 10 for use as a medicament in
treating an deleterious immune response in a mammal without inducing
severe neutropenia in the mammal, optionally without inducing moderate

neutropenia in the mammal.

85



<400> 14 gtgtaggctg gattcgtcag cctcccg 27 <210> 15 <211> 33 <212> DNA
<213> Artificial Sequence <220> <223> Priner <400> 15@R6Ea5%&2806

gcctacaccc ataccagaag tgc 33 <210> 16 <211> 354 <212> DNA <213>

Artificial Sequence <220> <223> Synthetic construct <400> 16 caggttaccc

LCicrgagtt 1 fencibagoT L ERTBgNT G595 4 Aqect o ATtBHotIEEE Lot cecg
ggaaggct ol AgARTehd iHIARRGHY ogRO0akaR | ORPARNRAELE Bt 20! C0ag

gtcctcacaa

ccct gaagag ccgactgaca atctccaa cctccaa

cagg

geccaacal goaccrlolorget aclgbcs GaLectacla Lotk Eadal a0, gecoccacet
<212> DNA ﬁ%?ﬁﬁn@fés?fyh&% @dm@?f&éjﬂé&%aﬁﬁgé%ﬁin%?%ﬁﬁ;oﬁ%{r%@@tgteﬁ a@ﬁf&?&tr uct

17 gctagcgttt aaacttaagc tt ta gt atcac agttctc
agcacacagg dsptéf@ccat gggat ggagc tgtatcatcc tcttcttggt agcaacagct
acaggt aagg ggct cacagt agcaggcttg aggtctggac atatatatgg gt gacaat ga

catccacttt gccttfctct A@ﬁf@qgﬁﬁin@?@g{e g@gpgg@gg@ﬁcg%ggﬁp@@{&é&g

ccctgecgetg gt gaagccca cacaga actga ctgggttttc

act gagcact fromgohwhagg IgGdicagychgindat LSQEE athiELea0d0 feaRdnt gt aga
gtggctggca cacatttggt gggatgatga caagcgctat aatccagccc tgaagagcgg
act gacaat c ddeigrgunimmust cepwasaice aygnagt i etadafsacthzedictiaovat gga

ccctgtggat actgccacal actact gt gc.t cggat aaac cccgect ttgcttactg
gggccaaggg ‘gﬁ?l%{rb%{ﬂiép r@ﬁ&%"g‘ég}tﬁ?‘%ﬁ%ﬁgg ?‘HE%S’@E A4y 8@@&&% lodgHPEE t ccc
cct ggcacce giﬁﬁﬁlgng‘g@(tg&?g&&[pltgi%qlcgggcacagcg gccct ggget  gect ggt caa
ggactacttc cccgaaccgg tgacggt gt ¢ gt ggaact ca ggcgecct ga ccageggegt

geacacette ceogeft Cor, AER] b A Dindi protein of claim 17, whereid e Sihding
protein is a humanized monoclonal antibody.

19.  The CD16A binding protein of claim 18, wherein the Fc

region is derived from human IgG1.

20.  The CDI16A binding protein of claim 19, wherein the amino

acid residue at position 297 of the Fc region is not glycosylated.

21.  The CD16A binding protein of claim 20, wherein the amino

acid residue at position 297 of the Fc region is not asparagine.

22.  The CDI16A binding protein of claim 18, wherein the antibody
1s a humanized 3G8 antibody.
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120
180
240
300
360
420
480
540
600
660
720
780

<400>

agttactg 60



cgtgccctcc agcagcttgg gcacccagac ctacatctgc aacgtgaatc acaagcccag 840
caacaccaag gtggacaaga gagttgagcc caaatcttgt gacaaaactc ZEReaENE0HP0
accgtgccca gcacctgaac tcctgggggg accgtcagtc ttcctcttcc ccccaaaacc 960
caaggacacc ctcatgatct cccggacccc tgaggtcaca tgcgtggtgg tggacgtgag 1020
ccacgaagac cctgaggtca agttcaactg gtacgtggac ggcgtggagg tgcataatgc 1080
caagacaaag ccgcgggagg _ag t acaa cagcacgtac, ¢cgtgtggtca gcgtcctcac 1140
cgt cct gcac cagg -gg%@%&&qé@eg@%aﬁ%@&ﬁ olajen g}vlé%re@d%s@aaﬁ@@v 1200

cctcccagcc [ t aaagccaaa gggcagcccc gagaaccaca 1260 5
29 Novenberl‘ﬁggﬁf@gg?‘é@@%%gbﬁ%@%bccat cccgggat ga gctgaccaag aaccaggtca

T L T
MY e e

ctccgggt aa rkpfifhs (@[Il@s%&ﬁﬁ%d&“ﬁﬁﬁ@ﬁ@ﬁioﬁsé@@@ anTi®d8y h §v0f8ﬁéiﬁ Adav, <212>
DNA <213> Artificial Sequence <220> <223> Priner” <400> 18 act ct[ftggc

t gt gt ct ct a dugagagyyistpCOR cderividiramgihe cnage Sihantib@ly lightghéR, <210> 19
<211> 66 <212> DNA <213> Artjficial .Sequence <220> <223> Priner <400> 19
ct ct ccacag WReeEradeest ogsf saut GDRsglitlesaliomdhe sagasmanding gyesgt g 60

<5235 pri m DRGSO el R RR L B el e Pe i e B, —
ctgtctggga dksagehl & RRition 34 in CDR1; Leu at position 50 in CDR2, Phe at

position 52 in CDR2, Asn at position 54 in CDR2, Ser at position 60 in

CDR2, Ser at position 62 in CDR2; Tyr at position 99 in CDR3, Asp at

position 101 of CDR3, and in the V[, domain, Arg at position 24 in CDR1,

Ser at position 25 in CDR1, Tyr at position 32 in CDR1, Leu at position 33
in CDR1, Ala at position 34 in CDR1; Asp, Trp or Ser at position 50 in
CDR2, Ala at position 51 in CDR2, Ser at position 53 in CDR2, Ala or Gln
at position 55 in CDR2, Thr at position 56 in CDR2; Tyr at position 92 in
CDR3, Ser at position 93 in CDR3, and Thr at position 94 in CDR3.

25.  The CDI16A binding protein of claim 18 that comprises a Vi
domain having the sequence of the Vi domain of Hu3G8VH-22.

26.  The CD16A binding protein of claim 18 comprising a Vi,
domain having the sequence of the V; of Hu3G8VL-1 or Hu3G8VL-43.

27.  The CD16A binding protein of claim 25 that comprises a
heavy chain variable region having the sequence of SEQ ID NO:113 and a
light chain variable region having the sequence of SEQ ID NO:96, 100, or
118.
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tagattggat g 71 <210> 21 <211> 67 <212> DNA <213> Artificial Sequence
<220> <223> Plasm d <400> 21 tgacagtaat aaactgccac atced Sag&kbdra06gact gc

t gatggt gag ggtgaagtct 60 gtcccag 67 <210> 22 <211> 71 <212> DNA <213>
Artificial Sequence <220>6 - --- -------- 29 Novenber 2006 <223> Plasmd
<400> 22 gcggcaagct tggtcccctg tccgaacgtg tacggatcct cattactttg ctgacagtaa

60 1 ; <2 . 213> Artifigjal S
9, ces2el 0o, of) TREDE S R AT St
<211> 898 Gaham JMMprRASan AR Aokl hSeR BRCRqueAR05T SEB3D Sns het i ¢

Construct <400> 24 cgagctagct gagatcacag ttctctctac agttactgag cacacaggac
ctcaccatgg 60 ag 0 Lt tac. t aagggg
ctcacagtag 120 g%éaggg?@%gg lﬁ‘ﬂgﬁfd@?&%ﬁo& %‘%f%fggl ?ggtg@g(f%dﬁ@é%g cactttgc
ctttctctcc HBQy chaROGAHHIE ré5bk BARRRIHE 9 QARNGEGE SETRIIS NG IY9amict Lt ggc
tgtgtctcta 240 ggggagaggg ccaccatcaa ctgcaagtcc agccaaagtg ttgattttga

t ggt gat agt 13€lG chain variable regions having the sequence of SEQ ID NO:96.

30.  The CD16A binding protein of claim 18, wherein the
deleterious immune response is an inflammatory response caused by an

autoimmune disease.

31.  The CDI6A binding protein of claim 30, wherein the
deleterious immune response is idiopathic thrombocytopenic purpura or

autoimmune hemolytic anemia.

32.  The antibody of claim 10, wherein the amino acid

corresponding to residue 297 of the Fc region is not asparagine.

33.  The antibody of claim 10, wherein the amino acid

corresponding to residue 297 of the Fc region is not glycosylatéd.

34.  The antibody of claim 10 that comprises a heavy chain
variable region comprising a FR3 domain, wherein said FR3 domain has at

least one amino acid substitution that is Gln at residue 94.

35.  The antibody of claim 1 or 10 which is a Fab, Fab’, F(ab")9, or
Fv fragment.

36.  The antibody of claim 10 that comprises a VL domain having
a FR1 domain having the amino acid sequence of SEQ ID NO:66, a FR2
domain having the amino acid sequence of SEQ ID NO:74, a FR3 domain

having the amino acid sequence of SEQ ID NO:87, and a FR4 domain
having the amino acid sequence of SEQ ID NO:94.

37.  The antibody of claim 36 that further comprises a VH domain
- having a FR1 domain having the amino acid sequence of SEQ ID NO:31, a FR2
domain having the amino acid sequence of SEQ ID NO:38, a FR3 domain having

1



tttatgaact
tccaatct ag
accctcacca
aatt cggat ¢

ggt accaaca
aaact ggggt
t cagcagcct
cgtacacgtt

gaaaccagga cagccaccca aactcctcat ctatactaca 360
cccagacagg tttagtggca gtgggtctgg meRagaeid 20420

gcaggct gag gatgtggcag tttattactg tcagcaaagt
cggacagggg accaagcttg agat caaacg aact gt ggct

480
540

600
660

gcaccat cgg
gttgtgtgcce
aacgccctcc
acct acagcc

hELhil &did s@@%@&%ﬁ‘% gFhenoradh atma(?otlrgatél?ga ; &3Ghkied

tgctgaataa cttctatccc agagaggcca aagtac ggt ggat
aad egogt@af SECrTatigadéy.agt gt cacag agcaggacag caaggacagc 720

t cagcagcac cctgacgctg agcaaagcag actacgagaa acacaaagtc 780
tacgcct gcg aagt cag.ccaybe afg@cddhod g Of Gae One JfCRaARAAD apd BeaETRGNe 840
ggagagtgtt agttctagag tcgactctag aggatccccg ggtaccgagc tcgaattc 898 <210>
25 <211> 33manufatfre PNA m@diBament fof redwingSe gebtereous<i@afune<@2ponsyint het i c
Construct <400> 25 gacactgtgc tgacccaatc tccagcttct ttggctgtgt ctctagggca
gagggccacc $81AMN8Y cct gca aggccagecca aagtgttgat tttgatggtg atagttttat
gaactggtac 120 caacagaaac caggacagcc acccaaactc ctcatctata ctacatccaa
tctagaatct 180 gggatcccag ccaggtttag tgccagtggg tctgggacag acttcaccct
caacatccat 240 ¥%tgtyeag tlmygmggdy anycaact nlsdel@anéég-ﬂawgﬂlaat ga
ggat ccgtac 300 .acqgtt ag,. caa gctt at ¢ aaa 333 <210> 26 <211>
895 <212> BRANHCHHe QLI dRBUFaTRor Boadas Atelbterp il RRRISEORS B <2235
Synt heti c : > -G , t ct gagcac
ataggacet ¢ MEER Hawi A el e T AU B Bl o

t aaggggct c wixhgaEiadadink3RodGafcldagopeniadfdséhrhamiiat gggt gac aat gacatcc
actttgcctt tctctccaca 180 ggtgtccact ccgacactgt gctgacccaa tctccagcett

ctttggct gt
attttgatgg
tcctcatcta
ggt ct gggac
attactgtca
tcaaacgaac
aat ct ggaac

gt ct ct aggg
tgatagtttt

tactacatcc
agacttcacc
gcaaagt aat
t gt ggct gca
tgcctctgtt

240
300

360

420
480
540
600

cagagggcca
at gaact ggt
aat ct agaat
ct caacat cc
gaggat ccgt
ccat cggt ct

ccatctcctg
accaacagaa
ct gggat ccc
at cct gt gga
acacgttcgg
tcatcttccc

89

caaggccagc
accaggacag
agccaggttt
ggaggaggat
aggggggacc
gccat ct gat

caaagtgttg
ccacccaaac
agt gccagtg
act gcaacct
aagctt gaga
gagcagtt ga



gt gt gcctgc tgaataactt ctatcccaga
gccct ccaat cgggt aact ¢ ccaggagagt
t acagcct ca gcagcaccct gacgct gage
gcct gcgaag tcacccatca gggcct gage
gagt gttagt tctagagtcg actctagagg

<211> 35

Construct

<211> 3410

Construct

<211> %%90>f%%%?§gﬁﬁxﬁ2%§ﬁﬁfﬁ

Const r uc{resté

Ser
du
Cys
Asn
Tyr
Cys

Iz o
Ala 1510 15 dy Mt Awg Thr G u Asp Leu Pro Lys Ala Va

Pro 20 25 30 dn Trp Tyr Arg Va
Pro A u Asp Asn Ser Thr
Leu Il e Ser

115

%&E

gaggccaaag tacagtggaa ggtggataac 660
gt cacagagc aggacagcaa HPR6AGEREC00a0
aaagcagact acgagaaaca caaagtctac 780
tcgcccgt ca caaagagctt caacagggga 840
at ccccgggt accgagctcg aattc 895

A #1335 1403 %#5284328Al a Tyr Ser
Au 50 55 60 8 29 Novenber 2006 Ser
F>hé114q>> Pﬁ\%‘ SRP@S/A’41Thr 65 70 75 80 Val
G i Tht A& e’ Ser Thr Leu 85 90 95
<150> 60/384,689
<151> 2002-05-30
<150> 60/438, 320
<151> 2003-01-10
<160> 119
<170> FastSEQ for Windows Version 4.0
<210> 1
<211> 354
<212> DNA
<213> mouse
<400> 1
caggttacte tgaaagagtc tggccctggg atattgcage
acttgttett tctectgggtt ttcactgagg acttetggta
cagceettecag ggaagggtcect agagtggetg geacacattt
tataatccag ccotgaagayg ccgactgaca atctccaagg
ttectecaaaa tegeccagtgt ggacactgea gatactgeca
aaccccgect ggtttgeita ctggggceccaa gggactetgg
<210> 2
<211> 118
<212> PRT
<213> mouse
<400> 2
Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile
1 5 10
Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe
20 25
Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser
35 40
Trp Leu Ala His Ile Trp Tzrp Asp Asp Asp Lys
50 55
Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr
65 70 75
Phe Leu Lys Ile Ala Ser Val Asp Thr Ala Asp
85 _ S0
Cys Ala Gln Ile Asn Pro Ala Trp Phe Ala Tyr
100 105
Leu Val Thr Val Ser Ala

Sequence

'Gly

nce

ccteocagac
tgggtgtagyg
ggtgggatga
atacctecag
catactactg
tcactgtcte

Leu Gln Pro

Ser Leu Arg
Lys
45

Tyr

Gly
Arg Asn
60

Ser

Ser Asn

Thr Ala Thr
Gln

11ic¢

Trp Gly

<400> 2/ gttggatcct ccaactgctc tgctacttct agttt 35
¥R PRACE213S Artifici al
<400> 28 gaaaagctta aagaatgatg agatggttga cact 34
<220> <223> Synthetic
eu Leu Pro Thr Ala Leu Lou Leu Leu Val
Val
Leu Gu Lys Asp Ser Va
A@n Trp Phe H s
Gn Ala Ser
Asp Asp Ser Ay Gu Tyr Arg

Ser

cctecagtetyg
ctggattcgt
tgacaagcgc
caaccaggta
tgctcaaata
tgca

Ser Gln
15
Thr Ser

Leu Glu

Pro Ala

Gln Val
80
Tyr Tyr
95

Gly Thr

<210> 27
<212> DNA <213> Artifi cPEIVESREUEALEIG <220> <223> Synt hetic

<210> 28

<220> <223> Synt hetic

<210> 29

Thr

60

120
180
240
300
354

Phe Leu
Leu Lys

Ser



Ser Asp Pro Val Gn Leu Gu Val His Ile Ay Trp Leu Leu Leu Gn 100 105

110 Ala Pro Arg Trp Val Phe Lys Qu Gu Asp Pro |le Hi g Neverbd 266 115
120 125 His Ser Trp Lys Asn Thr Ala Leu Hi s Lys Val Thr Tyr Leu G n Asn
130 135 140 Ay Lys Gy Arg Lys Tyr Phe H's H's Asn Ser Asp Phe Tyr Ile Pro
145 15@2165 3160 Lys Ala Thr Leu Lys Asp Ser Ay Ser Tyr Phe Cys Arg Ay
Leu Phe2l65 3870 175 dvy Ser Lys Asn Val Ser Ser A u Thr Val Asn Ile Thr
|l e Thre2@n DNABO 185 190 Ay Leu Ala Val Ser Thr Ile Ser Ser Phe Phe Lys
Leu Al #2APa abee 195 200 205 Arg Val 210 <210> 30 <211> 30 <212> PRT
<213> A, fICI al Sequence <220> <223> Synt heti c Construct <400> 30 G n
val Thr? u Ser Ser Gn 5 10 15 Thr
Leu Ser. @&?ég K acz C}é’a e géltglgﬁ tﬁgratag 55 ?f‘f’ §c§'ff 10 10> 31
<211> 3Q.cxRlde A o5 etic
ConStrl{l]@batdﬁéQ@% é-gt@tag cca-cfﬂ'ggbe‘ébtéﬁ&cggua&%@a E’££ba%€é"at|-%'oVa| Lys Pro
Thr G rctdedpadd abbaggEhtc LiegadddtakethctBEcGySad Ettge Fedtchyadheo Ser Leu Ser

20 25 309t=Ri8» 982oxRti> BAgg=2i@>=LART <213> Art i ficial Sequenge

Gly

T <213>

<210> 4

<211> 111
<212> PRT
<213>

<400> 4
Asp Thr
1
Gln Arg
Asp

35
Leu
50
Phe

Lys

Arg
65
Pro Val

Glu Asp

<210> &
<211> 1580
<212> DNA

<220>
<223>

<400> 5

gctagegttt
agcacacaqgqg
acaggtaagg
catcecacttt
ccectgggata
actgaggact
gtggctggea
actgacaatc
cactgcagat
gggccaaggg
cctggeaccoe
ggactactte
gcacaccttc
cgtgeccteco
caacaccaayg
accgtgecca
caaggacacc
ccacgaagac

Val

Ala

Ser

Leu

Ser

Glu

Pro

nouse

Leu Thr
Thr
20
Phe

Ile
Met

Ile Tyr

Ala Ser

Glu Glu
85
Tyr Thr
100

aaacttaagc
acctcaccat
ggetcacagt
gectittectet
titgcageect
tctggtatygg
cacatttggt
tccaaggata
actgccacat
actctggtca
tcctceccaaga
ccecgaacegg
ceggetgtcee
agcagcttag
gtggacaaga
gcacctgaac
ctcatgatct
cctgaggtcea

Gln
Ser
Asn
Thr
Gly
70

Asp

FPhe

Ser Pro

Cys Lys

Trp Tyr
40
Thr Ser
55
Ser Gly

Thr Ala

Gly Gly

Artificial Sequence

Synthetic construct

ttgttgactsa
gggatggagc
agcaggcettg
ccacaggtgt
cccagacect
gtgtaggectyg
gggatgatga
cctecagceaa
actactgtgc
ctgtgagectc
gcacctetgg
tgacggtgtc
tacagteccic
gcacccagac
gagttgagce
tcetgggggyg
cecggacece
agttcaactg

Ala Ser Leu
10

Ala Ser

25

Gln

Gln

Gln Lys

Asn Leu Glu

Thr Phe
75

Tyr

Asp
Thr Tyxr
50

Gly Thr

105

Lys

gtgagatcac
tgtatcatcec
aggtcectggac
ccactcccag
cagtctgact
gattegtcag
caagcgcetat
ccaggtattc
tcazataaac
agcectecace
gggcacagcyg
gtggaactca
aggactctac
ctacatctge
caaatcttgt
accgteagte
tgaggtcaca
gtacgtggac

.Pro

Ala Vval Ser

Ser Val Asp

30
Gly Gln
45
Ser Gly Ile
60
Thr

Leu Asn

Cys Gln Gln
Ile

110

Leu Giu

agttctctet
tcttcttggt
atatatatgg
gttaccectga
tgttetttet
ccttcaggga
aatccagccc
ctcaaaatey
cccgeectggt
aagggccceat
gecctggget
ggcgccectga
tccctcagcea
aacgtgaatc
gacaaaactc
ttecectcecttec
tgegtggtagyg
ggcgtggagg

Leu
15
Phe

Gly
Asp
Pro Pro
Pro Ala
His
80

Asn

Ile

Ser
85
Lys

acagttactg
agcaacagct
gtgacaatga
aagagteltgyg
ctgggtttte
agggtctaga
tgaagagccg
ccagtgtgga
ttgcttactg
cggtcttecce
gectggteaa
ccageggegt
gcgtggtgac
acaagcccag
acacatgccce
ccccaaaace
tggacgtgag
tgcataatgce

&0
120
180
240
300
360
420
480
540
600
660
7290
780
840
900
960
1020
1080



<400> 32 9 29 Novenber 2006 dn Val Thr
Lys Pro Thr A n 1 524 8o0¥Enbdrimoseu Thr
Leu Thr Cys Thr Phe Ser Ay Phe Ser Leu Ser 20 25 30 <210> 33 <211> 30
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Construct <400>
33 A ne¥ajachhig lYcdYod gbd Ao Sffacth YoaBEQeMNad bW Y caly§tBEQaENi14dn 1 5 10
15 Thegtetigdhy cheshcEic @psadicaPhraSescdEyyrfhegHer cMG2025 30 <210>
34 <21tzt3Ragx?t2ratRRigx2b3ocaict ¢ fdaghadcaSeqyenegcccs2@Bpac2r3>1 §mt heti ¢

<220> <223> Synt hetic Construct
Leu Lys Gu Ser Ay Pro Ala Leu Val

Ebagtgcgg cecgcgaatte 1580
<210> &
<211> 895
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic construct

<400> 6

gctagctgag atcacagttc tectctacagt tactgagecac acaggacctce accatgggat 60
ggagctgtat catcctette ttggtagecaa cagctacagg taaggggcte acagtagcag 120
gettgaggte tggacatata tatgggtgac aatgacatcc actttgectt tetctecaca 180
ggtgtccact ccgacactgt getgacccaa teotccagett ctttggetgt. gteotectaggg 240
cagagggeca ceatctectyg caaggccage caaagtgttg attttgatgg tgatagtttt 300
atgaactggt accaacagaa accaggacag ccacccaaac teoctcatceta tactacatece 360
aatctagaat ctgggatcce agecaggttt agtgeccagtg ggtctgggac agacttcace 420
ctcaacatce atcctgtgga ggaggaggat actgcaacct attactgtca gcaaagtaat 480
gaggatccgt acacgtitegyg aggggggacce aagettgaga tcaaacgaac tgtggetgea 540
ccatcggtet tcatcetteece gecatctgat gagcagttga aatetggaac tgectetgtt 600
gtgtgcctge tgaataactt ctatcccaga gaggccaaag tacagtggaa ggtggataac 660
gecectecaat cygggtaacte ccaggagagt gtcacagagce aggacagcaa ggacagcacce 720
tacagectca geageaccct gacgetgage aaagcagact acgagasaca caaagtctac 780
gcctgegaag tcacccatca gggectgage tcgeccgtca caaagagett caacagggga 840
gagtgttagt tctagagtcg actctagagg atcccegggt accgagceteg aattce 895
<210> 7
<Z211> 62
<212> DNA
<213>» Artificial Sequence
<220>
<223> Primer
<400> 7

cegegaattc tggecaggtt accectgagag agtetggece tgegoctggtg aageccacac 60
ag 62
<210> 8
<211> 80
<212> DNA
<213> Artificial Sequence
<220>

<Z223> Pfimer

655 5o vrRooag e

StIEIRIPITE SeEuIciap
EFEIt PORTIXDLISIR/EITIICET Bt tSeiéntH Y <220>

Rt Qa1 5 <210

Const r dgt9tacagO=t34cGent |dceydiut vt airthysca@yuaBerg@oy Fraggddwtaleirival
G ACt9pt5233 9P5LECFREC [SEAITFE2 L I CTHFIIRY
20 25 $B°9°853Y5> L1382 apEgS opcc

§§%§_§§§§i§c PR C 300 S0 e

cPh#E80Ser

<400> 8

gcgcetggtga agoccacaca gacccteaca ctgacttgta cettetetgg gtttteactg 60
agcacttctg gtatgggtgt 80
<2i0> 9

<211> 42

Lys Pro



<212> PRT <213> Artificial Sequence <220> <223> Synthetic Construct <400>
36 Thr Ser Ay Val Ay Val Ay 1 5 10 29 Novenber 200629 X3¥&8abad 206@11> 14
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Construct <400>
37 Trp lle Arg A n Pro Ser Ay Lys Ay Leu Gu Trp Leu Ala 1 5 10 <210>
38 <21X¥»134 png212> PRT <213> Artificial Sequence <220> <223> Synthetic
Const r uetl 3> 24005381 Tyeguedtee Arg G n Pro Pro Ay Lys Ala Leu Gu Trp Leu Al a
15 10 <210> 39 <211> 16 <212> PRT <213> Artificial Sequence <220> <223>
Synt het$289Construct <400> 39 His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Asn
Pro Al &%Eét Ey%®Ser 1 5 10 15 <210> 40 <211> 16 <212> PRT <213>

Artifi Q4§b> %equence <220> <223> Synthetic Construct

tggattcgtc agecteccocgyg gaaggetceta gagtggetgg ca 42

<210> 10

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

- <400> 10
Lgeccagceccecac tctagagecet tceecgggagg ctgacgaate ca 42

<210> 11

<211> 72

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 11
gtcctcacaa tgaccaacat ggaccctgtg gatactgcca catactactyg tgeoteoggata 60
gacccegect gg 72

<210> 12

<211> 51

<212> DNA

<213> Artificial Seqguence

<220>
<223> Primer

<4Q00> 12
catgttggtc attgtgagga ctacctggtt tttggaggta tccottggaga t 51

<210> 13

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> Prinmer

<400> 13 .
ggctgagete acagtgacca gagteoccitg gecccag 37

<210> 14

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer



<400> 40 His Ile Tyr Trp Asn Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser 1

5 10 15

15

Synt heti ¢ Construct
Pro Al &2l®ulbys Ser
Artifi éFBY” Séquence

<210> 41 <211> 16
<223> Synthetic Construct 11 29 Novenber 2006
Asp Asp Lys Arg Tyr
<212> PRT <213> Artificial
42 H s<hb®e Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser
<2402t AJceR bt dfhcack2tPocBRT <213> Artificia
<400> 43 His Ile Trp Trp Asn Asp Asp Lys Arg Tyr Asn
<210> 44 <211> 16
<220> <223> Synthetic Construct

Ser

1510 15

Pro Ser

Sequence

Leu Lys Ser
<220> <223> Synt hetic Construct

<212> PRT <213> Artificial

1510

<212> PRT <213>
<400> 44 Leu Ile Asp

BENUOASEr 26620>
<400> 41 His Ile Trp Trp Asp

15 <210> 42 <211> 16
<400>
1510
Sequence <220> <223>

2ie> D
Trp ASéZﬁgpAggﬂi%YELégghég r Ser Pro Ser Leu Lys Ser 15 10 15 <210> 45

220>

<223> Primer

<400> 15

gacgaatcca gectacacce ataccagaag tgc

<210> 16

<211> 354
<212> DNA
<213>

<220>
<223>

<400> 16

cagygttaccc
acttgtacct
cagccteecg
tataatccag
gtcctcacaa
aaccecgeet

<210> 17

<211> 1580
<212> DNA
<213>

<220>
<223>

<400> 17

gctagegttt
agcacacagg
acaggtaagg
catccacttt
cectgegetyg
actgagcact
gtggctyggea
actgacaatc
ccectgtggat
gggccaaggg
cctggeaccecce
ggactacttc
gcacaccttc
cgtgecctee
caacaccaag
accgtgecca
caaggacace
ccacgaagac
caagacaaaq
cgtectgeac
cctececagee

tgagagagtc
tctetgggtt
ggaaggetcet
ccetgaagag
tgaccaacat
ggttitgctta

aaacttaagce
acctcaccat
ggctcacagt
gecetttetet
gtgaagccca
tctggtatqgy
cacatttggt
tccaaggata
actgccacat
actctggtca
tccteccaaga
cccgaaccygyg
ccggetgtec
agcagcttgg
gtggacaaga
gcacctgaac
ctcatgatct
cctgaggtca
ccgcgggagy
caggactggce
cccatcgaga

Artificial Sequence

Synthetic construct

tggcectgeg
ttcactgagce
agagtggetg
ccgactgaca
ggaccctgtyg
ctggggccaa

Artificial Sequence

Synthetic construct

ttgttgacta
gggatyggagc
agcaggcttyg
ccacaggtgt
cacagaccct
gtgtaggcty
gggatgatga
cctceccaaaaa
actactgtgce
ctgtgagete
gcacctcigg
tgacggtgte
tacagtccte
gcacccagac
gagttgagcc
tectgggggg
ccecggacceee
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc

ctggtgaage
acttctggta
gcacacattt
atctccaagg
gatactgecea

gggactetyy

gtgagatcac
tgtatcatce
aggtctggac
ccactcccag
cacactgact
gattcgtecag
caagegetat
ccaggtagtc
tcggataaac
agcctecace
gggcacagcy
gtggaactca
aggactctac
ctacatcectge
caaatcttgt
accgtcagtce
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaaqg
caaagccaaa

ccacacagac
tgggtgtagy
ggtgggatga
atacctccaa
catactactg
tcactgtgag

agttetetet
tcttettggt
atatatatgg
gttaccctga
tgtaccttet
cctececeggga
aatccagecee
ctcacaatga
cccogectggt
aagggcccat
gcecctggget
ggcgeectga
tcecctcagea
aacgtgaatc
gacaaaactc
ttectcttee
tgegtggtgg
ggegtyggagy
cgtgtggtca
tgcaaggtct
gggecagecoe

cctcacactg
ctggattegt
tgacaagege
aaaccaggta
tgcteggata
ctea

acagttactyg
agcaacagct
gtgacaatga
gagagteotgg
ctgggtttte
aggctctaga
tgaagagcecy
ccaacatgga
ttgcttactg
cggtctteccc
gcecctggteaa
ceageggegt
gegtggtgac
acaagcccag
acacatgccc
ccccaaaacc
tggacgtgag
tgcataatge
gegtectcac
ccaacaaagc
gagaaccaca

33

6C

120
180
240
300
354

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9S00
960
1020
1080
1140
1200
1260



<211> 16 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
Construct <400> 45 His Ile Phe Trp Asp Asp Asp Lys Arg@dMbveagher PoGs Ser Leu
Lys Ser 1 5 10 15 <210> 46 <211> 16 <212> PRT <213> Artificial Sequence
12 29 Novenber 2006 <220> <223> Synthetic Construct <400> 46 Leu Ille Trp
Trp AspyohsPacAsp diYScAF @t TYECGF8Et RN OctRREcARU NS gPFa gdctRadB1D32<210> 47
<211> Xotge2h2x ft-<2d3>cAigbbidati adcche RN €ygag2@d™> ac2dagy nidret i ¢

Const r uokgaaA8>t afZaddi Fal d@cAsSEedlr peAgpeAspofspciys ArgclyetaSetadPro Ser Leu
Lys Sercagga®ictg a5gtagg>agpgcaty>gdadicas @i »a RRTC«X] 8t ofrtt¢dy 6P  Sequence
<220> LPP3SALGeRtHECFECACANZTITRGEIC2C<ATIS 24/ eirYcret I pLayopaipen ! Asp Lys
Arg TyrteRytIsPs CEF9iECLys Ser 1 5 10 15 <210> 49 <211> 321°%212> PRT
<213> Artpfigial Sequence <220>

<211> 63
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 18
actctttgge tgtgtcteta ggggagaggy ccaccatcaa ctgcaaggece agccaaagtg 60
ttg 63

<210> 19

<21il> 66

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 19
ctctccacag gtgtccacte cgacategtg atgacccaat ctccagacte tttggetgtg 60
tecteta 66

<210> 20

<211> 71

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 20
ggtgagggtg aagtctgtcc cagaceccact gecactaaac ctgtotggga ccccagatte 60
tagattggat g 71

<210> 21

<211> 67

<212> DNA

<213> Artificial Sequence

<220>
<223> Plasmid

<400> 21
tgacagtaat aaactgccac atcctcagece tgecaggctge tgatggtgag ggtgaagtct 60
gtccecag _ 67

<210> 22

<211> 71

<212> DNA

<213> Artificial Sequence

. <220>



Ile Ser Lys Asp Thr Ser Ser

As p2d RbvéhiBerA8ps Thr Al a
<212> PRT <213>

<223> Synthetic Construct <400> 49 Arg Leu Thr
Asn G n Val Phe Leu Lys 15 10 15 Ile Ala Ser Val
Thr Tyr Tyr Cys Ala G n 20 25 30 <210> 50 <211> 32
Artificial Sequence <220> <223> Synthetic Construct <400> 50 Arg Leu Thr
Il e Serc,bys AAgpnihr Ser Lys Asn Gn Val Val Leu Thr 1 5 10 i5 13 29
Novenber 2006 Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Al a
Arg 20<2608Q2 <210> 51 <211> 32 <212> PRT <213> Artificial Sequence <220>
<223> Synddrewicc Gonstaaugt tcogd@Bregblacrgrdaeucdimackiey SegackysaaA$p Thr Ser Lys
Asn G rraggtagas deu Thr 1 5 10 15 '.. Met Thr Asn Met Asp PrdivVal Asp Thr
Ala Thr _Tyr Tyr Cys Ala G n 20 25 30 <210> 52 <211> 32 <212> PRT <213>
Artificzi2 guence <220> <223> Synthetic Construct <400> 52 Arg Leu Thr
I l'e Ser,Lys p Thr Ser Lys Asn Adn Val Val Leu Thr 1 5 10 15 Met Thr Asn

Met Asp,Pto Vel r:Asp) T Al@ Thr Tyr Tyr Cys Ala Thr 20 25 30 <210> 53

<220>

<223> Plasmid

<400> 23

cgagctagct gagatcacag ttcectctcetac

<210>
<21i>
<212>
<213>

24
898
DNA

<220>
<223>

<400> 24

cgagctagcet
gatggagctg
‘caggcttgag
acaggtgtce
ggggagaggyg
tttatgaact
tccaatctag
accctcacea
aattcggate
gcaccatcgg
gttgtgtgcc
aacgccectee
acctacagce
tacgecctgeg
ggagagtgtt

<210> 25
<211> 333
<212> DNA

gagatcacag
tatcatccte
gtctggacat
actccgacat
cracecatcaa
ggtaccaaca
aaactggggt
tcageagceet
cgtacacgtt
tcttecatcett
tgectgaataa
aatcgggtaa
tcagcagcecac
aagtcacceca
agttctagag

Artificial Sequence

Synthetic Construct

ttectetectac
ttettggtag
atatatgggt
cgtgatgacc
ctgcaagtcee
gaaaccagga
cccagacagqg
gcaggctgag
cggacayggayg
ccegeeatcet
cttctatccce
ctccecaggag
cctgacgetg
tcagggectyg
tegactetag

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 25

gacactgtgce
atctcctgea
caacagaaac
gggatccecag
cctgtggagg
acgttcggag

<210> 26
<211> 895
<212> DNA

tgacccaatc
aggccagceca
caggacagcc
ccaggtttag
aggaggatac
gggggaccaa

teccagettet
aagtgttgat
acccaaactc
tgccagtggg
tgcaacctat
gcttgagatce

agttactgag
caacagctac
gacaatgaca
caatcteccag
agccaaagtg
cagccaccca
tttagtggca
gatgtggcag
accaagcttg
gatgagcagt
agagaggcca
agtgtcacag
agcaaagcag
agctecgeccg
aggatccceg

ttggctgtgt
tttgatggtg
ctcatectata
tctgggacag
tactgtcage
aaa

cacacaggac
aggtaagggyg
tcecactttge
actctttgge
ttgattttga
aactcctceat
gtgggtetgg
tttattactg
agatcaaacg
tgaaatctgg
aagtacagtg
agcaggacag
actacgagaa
tcacaaagag
ggtaccgagc

ctctagggca
atagttttat
ctacatccaa
acttcaccct
aaagtaatga

ctcaccatgg
ctcacagtag
ctttetetec
tgtgtctcta
tggtgatagt
ctatactaca
gacagacttce
tcagcaaagt
aactgtggcect
aactgeccetet
gaaggtggat
caaggacage
acacaaadgtc
cttcaacagy
tcgaattce

gagggccacc
gaactggtac
tctagaatcet
caacatccat
ggatccgtac

30

60

120
180
2440
300
360
420
480
540
600
660
720
780
g40
898

60

120
180
240
300
333



<211> 32
Construct
Leu Thr

Ala Lys 20 25 30

<212> PRT <213> Artificial
<400> 53 Arg Leu Thr
1510 15 Mt Thr Asn Met Asp Pro Val
<210> 54 <211> 32
<400> 54 Arg Leu Thr

<220> <223> nbynthehl ceGodskr uct

Ser

Leu Thrc (s % %éa q EcTh%c cp @htcés PEO VaBaASp ghrtélatj
Ala Hig2lR 28730 3TsC 88 2 éa%% 5 gg%l?gaigigﬁg% 0
<220> 30%5 o SWNtAEL LG -CONSEE e A0z A0 AL L hblc INEcddsBoddll 16yS Asp Thr
Ser Ly@gfﬁﬂth¥E1dﬁ@ﬁcé&@btlgﬁﬂg caa tctccagett ctttggetgt gtcetctaggg 240
cagagggcca ccatctccectg caaggccage caaagtgttg attttgatgg tgatagtttt 300
atgaactggt accaacagaa accaggacag ccacccaaac tcctcatcta tactacatce 360
aatctagaat ctgggatccc ageccaggttt agtgccagtyg ggtctgggac agacttcacc 420
ctcaacatcc atecctgtgga ggaggaggat actgeaacct attactgtca gcaaagtaat 480
gaggatccgt acacgttegg aguggggacce aagcttgaga tcaaacgaac tgtggetgea 540
ccatcggtet tcatcttcce gecatctgat gagecagttga aatctggaac tgectcotgtt 600
gtgtgectge tgaataactt ctatcccaga gaggccaaag tacagtggza ggtggataac 660
gccetecaat cgggtaacte ccaggagagt gtcacagage aggacagcaa ggacagcacce 720
tacagcctea gecagcacccet gacgectgage aaagcagact acgagaaaca caaagtctac 780
gccotgegaag tcacccatca gggectgage tcgcccgtca caaagagett caacagggga 840
gagtgttagt tctagagicg actctagagg atcceegggt accgagectceg aatte 895
<210> 27
<211> 35
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct
<400> 27
gttggatcet ccaactgete tgctacttet agttt 35
<210> 28
<211> 34
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct
<400> 28
34

Lys Asn @ n Va
Asn Met<2Asp Pro Val
<211> 3223%FypehepRT Lpg8sichrtifici al
Cbnstrgﬁb ><%00> 55 Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn G n Val Va

Val

Leu Thr

| e Ser

15 10 15 14 29 Novenber

Asp Thr Ala Thr Tyr Tyr Cys Ala Ala 20 25 30
<220> <223> Synt hetic

Seque

gaaaagctta aagaatgatg agatggttga cact

<210> 29
<211> 210
<212> PRT
<213>

<220>
<223>

<400> 29

Met Trp Gln Leu Leu Leu Pro Thr Ala Leu Leu Leu

1

5

Artificial Sequence

Synthetic Construct

Gly Met Arg Thr Glu Asp Leu Pro

20

Gln Trp Tyr Arg Val Leu Glu Lys

35

49

Gly Ala Tyr Ser Pro Glu Asp Asn

50

55

10
Lys Ala Val
25
Asp Ser Val

Ser Thr Gln

Sequence

nce

Leu
Val Phe
30
Thr
15
Trp Phe
60

Leu Glu
Leu Lys Cys

His Asn

Il e Ser

Val Ser Ala

15
Pro

Gln

Glu

<220> <223> Synthetic

Lys Asp Thr Ser2d¥evAsherGobs Va
Asp Thr Ala Thr Tyr Tyr Cys
<212> PRT <213> Artificial

Sequence

Val

Lys Asp Thr

2006 Met Thr

<210>

Tyr Tyr
Sequence

55

Cys



1510 15 Mt Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25 30 <210> 57 <211> 32 <212> PRT <213> Artifi ci al 2&RaiAeRISS 206220>

<223> Synthetic Construct <400> 57 Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys
Asn Gn Val Vval Leu Thr 1 5 10 15 Met Thr Asn Met Asp Pro Val Asp Thr Al a

Thr TygedWeuCyis Aba dHi-Sc120a25 30 55220 pR8 192143 324 m921dmy PRT <213>
Artifiesal Sequence <220> <223> Synthetssc Construct <4€> 58 Arg Leu Thr
|l e ThrvalyspAsqy Tar cIerclySyAswgGye Val t¥alasheuedBer Thr51d0 15 15 29
Novenber 2006 Met BAr Asn Met Asp PE® Val Asp Thr A% Thr Tyr Tyr Cys Al a
G n 20525 “38 P@ﬂﬁb G50 lep) §u Qal@PzﬁﬂDRTNIZPSbeLAIL?PfIr@l @ln Sequence <220>
<223> synthetjc <400> B9 Asn Pro A*&°Trp Phe Ala Tyr 1 5
<210> 60° 25?1;“%98“%2@5 oriia LIRS 34 .Pes?aﬁlesg;@éﬁﬁemg<%%> <223>

Synt|1ehi§:8g9r%$§rﬂ§g Asn Thr Als Leu His Lys Val Thr Tyr Leu Gln Asn
130 135 140
Gly Lys Gly Arg Lys Tyr Phe His His Asn Ser Asp Phe Tyr Ile Pro
145 150 155 160
Lys Ala Thr Leu Lys Asp Ser Gly Ser Tyr Phe Cys Arg Gly Leu Phe
165 170 175
Gly Ser Lys Asn Val Ser Ser Glu Thr Val Asn Ile Thr Ile Thr Gln
180 185 190
Gly Leu Ala Val Ser Thr Ile Ser Ser Phe Phe Lys Leu Ala Ala Ala
185 200 205
Arg Val
210

<210> 30

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 30
Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Glr Pro Ser Gln
1 5 10 i5
Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Arg
20 25 36

<210> 31

<211> 30

<212> PRT

<213> Artificial Sequence

<220> _
<223> Synthetic Construct

<400> 31
Gln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15
Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser
20 25 30

<210> 32

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 32



<400> 60 Ile Asn Pro Ala Trp Phe Asp Tyr 1 5 <210> 61 <211> 8 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic Const ragi,verdi®zo66l |1 e
Asn Pro Ala Tyr Phe Ala Tyr 1 5 <210> 62 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Construct <400> 62 Ile Asn Pro
Al a TyrciRhenAsp: T¥h 1yl v $22107y68r<21d 2.edlva1<232 3 BRh<El3> Artificia
Sequence 16 29 Novenizer 2006 <220> 223> Synthetic Construct <400> 63 Trp
Gy d mh@neuTher Lew Mal clhrhVatheSerr Al@ Phd SerlQeu 210> 64 <211> 11 <212>
PRT <213> ArtifiePal Sequence <22D> <223> Synthet30c Construct <400> 64
Trp Ay An Gy Thr Leu Val Thr Val Ser Ser 1 5 10 <210> 65

<210> 33

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 33
Gln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15
Thr Leu Thr Leu Thr Cys Thr Phe Ser Giy Phe Ser Leu Arg
20 25 30

<210> 34

<211> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Censtruct

<400> 34
Gln Ile Thr Leu Lys Glu Ser Gly Pro Thr Leu Val Lys Pro Thr Gln
1 5 10 15
Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Sar Leu Ser
20 ] 25 30

<210> 35

<211> 7

<212> PRT

<213> Artificial Sequence

<22C>
<223> Synthetic Construct

<400> 35
Thr Ser Gly Met Gly Val Gly
il 5

<210> 36

<211> 7

<212> ERT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 3¢

Thr Ser Gly Val Gly Val Gly
1 5

10



<211> 23 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
Construct <400> 65 Asp Thr Val Leu Thr A n Ser Pro A a¢SqhvdagitrAbeg Val Ser
Leu Ay 151015 Gn Arg Ala Thr Ile Ser Cys 20 <210> 66 <211> 23

<212> PRT <213> Artificial Sequence <220> <223> Synthetic Construct <400>
66 Asp Ile Val Met Thr A n Ser Pro Asp Ser Leu Ala Val Ser Leu dy 1 5 10
15 d w2Ang Al a Thr Ile Asn Cys 20 <210> 67 <211> 15 <212> PRT <213>
Artifi cizal>Saquence <220> <223> Synthetic Construct <400> 67 17 29
Novenbei2l290®T Lys Ala Ser A n Ser Val Asp Phe Asp Ay Asp Ser Phe Met Asn
1 5 10 <£33> <2105ig8l <ulsncks <212> PRT <213> Artificial Sequence <220>

<223> §%nBQetic Construct <400> 68 Arg Ala Ser A n Ser Val Asp Phe Asp Ay
Asp Ser<2§ 9 Sly%ghtﬁ:%g Co]f“.as?rulcq 15 <210> 69

<400> 37

Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu Trp Leu Ala

1 5 10

<210> 38

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 38
Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Giu Trp Leu Ala
1 5 10

<210> 39

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223>» Synthetic Construct

<400> 39
His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Asn Pro Bla Leu Lys Ser
1 5 10 i5

<210> 40

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<40Q0> 40
His Tle Tyr Trp Asn Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser
1 5 10 15

<210> 41
<211> 16
<212> PRT
. <213> Artificial Seqguence

<220>
<223> Synthetic Construct

11




<211> 15 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
Construct <400> 69 Lys Ser Ser A n Ser Val Asp Phe Asprddyvédgier D6t Phe Met
Asn 1 5 10 15 <210> 70 <211> 15 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic Construct <400> 70 Lys Ala Ser A n Ser Val Asp Phe
Asp G ysfispsSer Tyr Met Asn 1 5 10 15 <210> 71 <211> 15 <212> PRT <213>
ArtifigialriSeguenes asp229>r52232 Bynthetsee LoNsd ueh Lysd9h> 71 Lys Al a Ser
A n SeriVal Asp Phe Asp Gy Asp Ser Phe Leu Asn 1 5180 15 <210> 72 <211>
15 <212> PRT <213> Artificial Sequence 18 29 Novenmber 2006 <220> <223>
Synthetic Construct <400> 72 Lys Ala Ser @ n Ser Val Asp Phe Asp Gy Asp
Ser Ph‘ézﬁe} ‘Na 1510 15 <210> 73 <211> 15 <212> PRT <213> Artificial
Sequencél | <320>

<213> Artificial Seguence

<220>
<223> Synthetic Construct

<400> 42
His Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser
1 5 i0 15

<210> 43

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 43
His Ile Trp Trp Asn Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser
1 5 10 15

<210> 44

<211> 16

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Construct

<4090> 44
Leu Ile Asp Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys Ser
1 5 10 15

<210> 45

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 45
His Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys Ser
1 5 10 . 15

<210> 46

<211> 16

<212> PRT

<213> Artificial Sequence

12



<223> Synthetic Construct <400> 73 Lys Ala Ser G n Ser Va
Asp Ser Tyr Leu Ala 1 5 10 15 <210> 74 <211> 15 <212» RRJermmizt3806
Artificial Sequence <220> <223> Synthetic Construct <400>
GnLys Pro Ay An Pro Pro Lys Leu Leu Ile Tyr 1 5 10 15

7

<400> F520hr Thr Ser Asn Leu GQu Ser 1 5 <210> 76 <211> 7
<213> AredfisgnaletSequentenct<220> <223> Synt hetic Construct
Ala Ser Asn Leu Qu Ser 1 5 <210> 77 19 29 Novenber 2006
PRT <2F380°A¢fi ficial Sequence <220> <223> Synthetic Construct <400> 77
Trp Al &igéleAEW E’é]ﬁ P@puAgélAsp 1Ly§ Arg Tyr Ser Pro Ser Leu Lys Ser

10 15

<210> 47

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 47
Hlis Ile Asp Trp Bsp Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys Ser
1 5 10 15

<210> 48

<211> 16

<212> PRT

<213> Artificial Seqguence

<220>
<223> Synthetic Construct

<400> 48
Leu Ile Trp Trp Asn Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys Ser
1 5 10 15

<210> 49

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 49

Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gln Val Phe Leu Lys

1 5 10 15

Ile Ala Ser Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr Cys Ala Gln
20 25 30

<210> 50

<211> 32

<212> PRT

<213> Artificial Sequence

<220> :
<223> Synthetic Construct

<400> 50

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys &Asn Gln Val Val Leu Thr
1 5 10 15

13

Asp Phe Asp Gy

74 Trp Tyr @n
<210> 75 <211>

<212> PRT <213> Artificial Sequence <220> <223> Synthetic Construct

<212> PRT
<400> 76 Asp
<211> 7 <212>



<210> 78 <211> 7 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Construct <400> 78 Thr Thr Ser Asn Leu G u ThyNodenthers8dd> 79
<211> 7 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
Construct <400> 79 Asp Ala Ser Asn Leu Qu Thr 1 5 <210> 80 <211> 7
<212> RRT 213:m Mtiddcbal voeaquense 112203 ﬁ?@%gf athet hey Construct  <400>
80 Asp Ala Ser Asin Leu Ala Thr 1% <210> 81 <211 7 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Construct <400> 81 20 29
Novenber 2006 Ser Ala Ser Asn Leu Gn Ser 1 5 <210> 82 <211> 7 <212> PRT
<213> AFt9¥i*éi al Sequence

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 51
Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15
Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Gln
20 25 30

<210> 52

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<4G0> 52
Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15
Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Thr
20 25 30

<210> 53

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 53
Arg Leu Thr Tle Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 190 15
Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Lys
20 25 30

<210> b4

<211> 32

<212> PRT

<213> Artificial Segquence

<220>
<223> Synthetic Construct

<400> 54
‘Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr

1 5 10 15

14



<220> <223> Synthetic Construct <400> 82 Ser Thr Ser Asn Leu Qu Ser 15
<210> 83 <211> 7 <212> PRT <213> Artificial Sequence x2REOventiret3dos
Synthetic Construct. <400> 83 Ser Thr Ser Asn Leu Gn Ser 15 <210> 84
<211> 7 <212> PRT <213> Artificial Sequence <220> <223> Synthetic

Constr uet 1154007 134 AERI PN o SelspASR: hed GErnTHekyr kya ars2dlz 85 <211> 7
<212> PRT <213> Antificial Sequenge <220> <223> Synthetic Construct <400>
85 Thr Thr Ser Ser Leu Gn Ser 15 <210> 86 <211> 32 <212> PRT <213>
Artificial Sequence 21 29 Novenber 2006 <220> <223> Synthetic Construct
<400> %@1%@? le Pro Ala Arg Phe Ser Ala Ser Ay Ser Ay Thr Asp Phe Thr

<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 55
Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15
Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala His
20 25 30

<210> 56

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 56
Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
i 5 10 15
Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25 30

.<210> 57

<211> 32

<Z212> PRT

<213> Artificial Sequence

<220>
"<223> Synthetic Construct

<400> 57
Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15
Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Rla His
20 25 30

<210> 58

<211> 32

<212> PRT ,
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 58
Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15

15



151015 Lou Asnlle His Pro Val Qu Gu GQu Asp Thr Ala Thr Tyr Tyr Cys
20 25 30 <210> 87 <211> 32 <212> PRT <213> Artifi ci al 2RaUSHSSE 2006220>
<223> Synthetic Construct <400> 87 Ay Val Pro Asp Arg Phe Ser Ay Ser Ay
Ser Ay Thr Asp Phe Thr 1 5 10 15 Leu Thr Ile Ser Ser Leu Gn Ala Gu Asp
Val Al aeVadn:Tysn Tk Apsp20 v25 B9 172407 88 £2147: Sys<Rk22)PRT <213>
Artificial Sequenoe <220> <223> Synthetic Construgt <400> 883 G n Gn Ser
Asn Gu Asp Pro Tyr Thr 1 5 <210> 89 <211> 9 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic Construct <400> 89 Gn Gn Ser Tyr Ser Thr
Pro Tyr<¥ft 291 5 <210> 90 <211> 9 <212> PRT <213> Artificial Sequence
<220> gg nthetic Construct <400> 90 22 29 Novenber 2006 dn dn Ser
Ty @ i B

£&i€¥£l-ggguence

<220>
<223> Synthetic Construct

<400> 59
Ile Asn Pro Ala Trp Phe Ala Tyr
1 5

<210> 60

<21i> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 60
Ile Asn Pro Ala Trp Phe Asp Tyr
1 5

<210> 61

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 61
Ile Asn Pro Ala Tyr Phe Ala Tyr
1 5

<210> 62

<21i> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 62
Ile Asn Pro Ala Tyr Phe Asp Tyr
1 5

<210> 63
<211> 11
<212> PRT
<213> Artificial Sequence

16



15

Synt heti ¢ Construct

<210> 91 <211> 9 <212> PRT <213> Artificial Sequence
<400> 91 A n dn Ser Asn Ser Asp Pié’NIVémﬂ_é?rZO()ﬁ

<220> <223>

<210> 92 <211> 9 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Construct <400> 92 Gn Gn Ser Asn Gu Thr Pro Tyr Thr 15
<210> 93,5211> 10 <212> PRT <213> Artificial Sequence <220> <223>

Synt hekizg3:Constidiet condPArt93 Phe Ay Ay Gy Thr Lys Leu Gu Ile Lys

10

<210> 94 <211> 10 <212> PRT <213> Artificial Sequence

<220> <223>

Synt het#eo>Csast ruct <400> 94 Phe Ay An Gy Thr Lys Leu Qu Ile Lys

10

<2¥op U5 &JZT_LEMS[ZE)@ L ¥25 TIDNAVEKIZ%% BAmtificial
T .

<210> 64

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 64
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 16

<210> 65

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 65
Asp Thr Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly
1 5 10 15
Gln Arg Ala Thr Ile Ser Cys
20

<210> 66

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 66

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15
Glu Arg Ala Thr Ile Asn Cys
20

<210> &7
<Z211> 15

- <212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Censtruct

<400> 67

17
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29 Novenber 2006 <220> <223> Synthetic Construct <400> 95 cgagct agct
gagat cacag ttctctctac agttactgag cacacaggac ctcaccatgg $ON.GaL8g2064 O
tatcatcctc ttcttggtag caacagctac aggtaagggg ctcacagtag 120 caggcttgag
gt ct ggacat at at atgggt gacaatgaca tccactttgc ctttctctcc 180 acaggtgtcc
act ccgagataicgbgatcgacercaat ekgcag ast et ggcss gt ¢l-et &n240 ggggagaggg
ccaccat taa ctgcaaggcc agccaaagtg ttgabtttga tggtgatagtis 300 tttatgaact
ggt accaaca gaaaccagga cagccaccca aactcctcat ctatactaca 360 tccaatctag
aatctgggg%>c§cagacagg tttagtggca gtgggtctgg gacagacttc 420 '.. accctcacca

tcagcag aggctgag gatgtggcag tttattactg tcagcaaagt 480 aatgaggatc
cgtacac ii gacagggg accaagcttg agatcaaa 528 <210> 96 <211> 111 <212>
PRT <2137 A ng%i.gi égﬁ ence <220> <223> Synthetic Construct <400> 96
Asp Ile Va £ Thr er Pro Asp Ser Leu Ala Val Ser Leu dy 1 5 10 15

Gu ArgzMa Thr Ile Asn Cys Lys Ala Ser A n Ser Val Asp Phe Asp 20 25 30
Ay Aspz5er sPhenNet Asvrdip Tyr G n An Lys Pro Ay Gn Pro Pro 35 40 45
Lys Leu Leu Ile Tyr Thr Thr Ser Asn Leu Qu Ser Ay Val Pro Asp 50 55 60
Arg Phe4@er 66dy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser 65 70 75
80 SerrgadaGer Ala GruVaspswaiheAbse Vay Appr Sy Phey'st @ G n Ser Asn 85 90
95 dulAsp Pro Tyr Phr Phe Ay G n &y Thr Lys Leu G Ile Lys 100 105
110 <210> 97 <211> 897 <212> DNA <213> Artificial Sequence <220> <223>
Synt het.ig,.Cegstruct  <400> 97 cgagctagct gagatcacag ttctctctac agttactgag
cacacaggagc. gtcaccatgg 60

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<4Q0> 69
Lys Ser Ser Gln Ser Val Asp Phe Asp Gly Asp Ser Phe Met Asn
1 5 10 15

<210> 70

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 70 _
Lys Ala Ser Gln Ser Val Asp Phe Asp Gly Asp Ser Tyr Met Asn
1 5 10 15

<210> 71

<211> 15

<212> PRT

<213> Artificial Segquence

T 220>
<223> Synthetic Construct

<400> 71
Lys Ala Ser Gln Ser Val Asp Phe Asp Gly Asp Ser Phe Leu Asn
1 5 10 15

<210> 72

<211> 15

<212> PRT

<213> Artificial Sequence
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gat ggagctg tatcatcctc ttcttggtag caacagctac aggtaagggg ctcacagtag 120
caggcttgag gtctggacat atatatgggt gacaatgaca tccactttgc ¢ NhHedsbG20d80
acaggtgtcc actccgacat cgtgatgacc caatctccag actctttggc tgtgtctcta 240
ggggagaggg ccaccatcaa ctgcaaggcc agccaaagtg ttgattttga tggtgatagt 300
tttatgaags> ggt accaaca gaaaccagga cagccaccca aactcctcat ctatactaca 360
t ccaat ebag- aahi-gogaionscoagacagg tttagtggca gtgggtctgg gacagacttc 420
accctcacca tcagcagcct gcaggctgag gatgtggcag tttattactg tcagcaaagt 480
aat gaggab®> dgt acacgtt cggacagggg accaagcttg agat caaacg aact gt ggct 540
gcaccatggdlectecatetSerciéegéent®e frnt §hygdagt Segdhattistgélaaact gcct ct 600
gttgtgtdgcc tgctgaatad cttctatccc agaglggcca aagtacagtd® gaaggt ggat 660
aacgccctcc aatcgggtaa ctcccaggag agt gt cacag agcaggacag caaggacagc 720
acctacaggg, tgagcagcac cctgacgctg agcaaagcag actacgagaa acacaaagtc 780 24
29 Nove 12006 tacgctgcga agtcacccat cagggcctga gctcgcccgt cacaaagagc
ttcaacaggg 84 gagagtgtta gttctagagt cgactctaga ggatccccgg gtaccgagct
cgaatt e2897 Ar<iXi0»198eqxhte 218 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Construct <400> 98 Asp Ile Val Net Thr Gn Ser Pro Asp Ser
Leu Al 8238 Ser Leu Ay 1 5 1015 Gu Arg Ala Thr Ile Asn Cys Lys Ala Ser
G n Sef2¥A&l SyaihrePhe CABPL2Gt25 30 Ay Asp Ser Phe Net Asn Trp Tyr Gn Gn
Iéys Pro@ 8n Pro Pro 35 40 45 Lys Lelﬁ Leu Ile Tyr Tgr Thr S(e}r ASE Leu
u As P e e y Ser y Thr Asp
Phe Thr? gyuta id Fn 5 rpval6g5pigzh?5m§’o Hn)iff A u Asp Val Ala Val
Tyr Tyr Cys G n Gn Ser Asn 85 90 95 Glu Asp Pro Tyr hr Phe Ay Gn Qy
Thr Lys Leu Gu Ile Lys Arg 100 105 110 Thr Val Ala Ala Pro Ser Val Phe
Il e PhezRr07Pro Ser Asp Gu Gn 115 120 125 Leu Lys Ser Gy Thr Ala Ser
Val VakzQyslbeu Leu Asn Asn Phe Tyr 130 135 140 Pro Arg Gn Ala Lys Val
G n Trp<l4rsPRAl Asp Asn Ala Leu G n Ser

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<4C0> 74
Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 75

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 75
Thr Thr Ser Asn Leu Glu Ser
1 5

<210> 76

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Construct

<400> 76

Asp Ala Ser Asn Leu Glu Ser
1 5

<210> 77
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145 150 155 160 GlyAsn Ser Gn Gu Ser Val Thr GQu G n Asp Ser Lys Asp Ser
Thr 165 170 175 Tyr Ser Leu Ser Ser Thr Leu Thr Leu Sefg NySenibed 2066 Tyr
Gu Lys 180 185 190 His Lys Val Tyr Ala Cys Qu Val Thr Hs Gn Ay Leu
Ser Ser Pro 195 200 205 Val Thr Lys Ser Phe Asn Arg Ay du Cys 210 215
<210> 99152%1> 528 <212> DNA <213> Artificial Sequence <220> <223>

Synt hetdzg¢2€amst ruct <400> 99 cgagctagct gagatcacag ttctctctac agttactgag
cacacaggasc> crcaticatygr@fenggat ggagct g tatcatcctc ttcttggtag caacagctac

aggt aag 8 ctcacagtag 120 caggcttgag gtctggacat atatatgggt gacaatgaca
tccact t % >ctttctctec 180 acaggtgtcc actccgacat cgtgatgacc caatctccag
act ct t tYge” tYPHR Tt 6t P0AD"“tggggagaggg ccaccat caa ctgcaagt cc agccaaagt g

ttgattttga tggtgatagt 300 tttatgaact ggtaccaaca gaaaccagga cagccaccca

aact cctiGgta cf at aGkaca. 360, decagtctag aatctggggt cccagacagg tttagtggca

gt gggt ctijgg gacagactto; 420 accctcacca tcagcagcct gcaggctgag gatgtggcag
tttattactg tcagcaaagt 480 aattcggatc cgtacacgtt cggacagggg accaagcttg

agat caaa 528 25 29 Novenber 2006 <210> 100 <211> 111 <212> PRT <213>
Artifici2db> S8quence <220> <223> Synthetic Construct <400> 100 '.. Asp lle
Val Net<?Tht ‘A n Ser Pro Asp Ser Leu Ala Val Ser Leu Gy 15 10 15 Gu Arg
Al a Th52F3é£ﬁ§n_%gs Lys Ser Ser A n Ser Val Asp Phe Asp 20 25 30 Ay Asp
Ser Ph&”Met “ASh> 611%@1@%’ AnLys Pro Ay Gn Pro Pro 35 40 45 Lys Leu
Leu Il e,Tyr Thr Thr Ser Ser Leu Gu Ser Gy Val Pro Asp 50 55 60

<223> Synthetic Construct

<400> 78
Thr Thr Ser Asn Leu Glu Thr
1 5

- <210> 79
<211> 7
<212> PRT
<213> Artificial Seqguence

<220>
<223> Synthetic Construct

<400> 79
Asp Ala Ser Asn Leu Glu Thr
1 5

<210> 80

<211> 7

<212> PRT _

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 80
Asp Ala Ser Asn Leu Ala Thr
1 5

<210> 81

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 81
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Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser 65 70 75
80 Ser Leu Gn Ala Gu Asp Val Ala Val Tyr Tyr Cys G mddihveaerAst 85 90
95 Ser Asp Pro Tyr Thr Phe Ay A n @y Thr Lys Leu u Ile Lys 100 105

110 <210> 101 <211> 898 <212> DNA <213> Artificial Sequence <220> <223>
Synt hetske GanstF weh 400> sdP1l cgagctagct gagatcacag ttctctctac agttactgag

cacacaggac ctcaccatgg 60 gatggagctg tatcatcctc ttcttggtag caacagctac

aggt aagggg ctcacagtag 120
tccactttgc ctttctctcc 180
act ctt t’gge” t°gt gt ct ct a 240
ttgatttrge 7g tgatagt 300
> ‘L}irgﬁﬂ%ﬁafas 209
? e
o

<
aactccg

gt gggt ct'gg gacagac
tttattaehg t cagcaaagt 480

caggct t gag
acaggt gt cc
ggggagaggg
tttatgaact
t ccagt ct ag

ﬂgﬁweaccctcacca

aattcggatc

agat caaagg- agetgirggcionsdfictgcaccat cgg

t gaaat ct gg aactgcctct 600
aagt acagtep gdaggt ggat 660

gttgtgtgcc
aacgccctcc

agcaggé&eadgrhxadgrgacadeu720 Saect acagcece

act acgagaa acacaaagt @ 780

t acgcct gcg

gt ct ggacat
act ccgacat
ccaccat caa
ggt accaaca
aat ct ggggt
t cagcagcct
cgtacacgtt
tcttcatctt
t gct gaat aa
aat cgggt aa
t cagcagcac
aagt caccca

t cacaaagag cttcaacagg 840 ggagagtgtt agttctagag

at at at gggt
cgt gat gacc
ct gcaagt cc
gaaaccagga
cccagacagg
gcaggct gag
cggacagggg
cccgecat ct
cttctatccc
ct cccaggag
cct gacgctg
t cagggcctg
t cgact ct ag

gacaat gaca
caat ctccag
agccaaagtg
cagccaccca
tttagtggca
gat gt ggcag
accaagcttg
gat gagcagt
agagaggcca
agt gt cacag
agcaaagcag
agct cgcccg
aggat ccccg

ggtaccqgg&>§§gaattc 898 <210> 102 <211> 218 <212> PRT <213> Artificial

Sequenceg;;<220> <223> Synthetic Construct <400> 102 Asp Ile Val Met Thr
G n SerPr:00A8p Ser Leu Ala Val Ser Leu Ay 1 5 10 15 26 29 Novenber 2006
A u ArgzAtarthiriklier Asgudys Lys Ser Ser A n Ser Val Asp Phe Asp 20 25 30
Gy Asp Ser Phe Met Asn Trp Tyr An An Lys Pro Ay G n Pro Pro
: <220> :

<223> Synthetic Construct

<400> 83
Ser Thr Ser Asn Leu Gln Ser
1 5

<210> 84

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 84
Thr Thr Ser Asn Leu Gln Ser
1 5

<210> 85

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 85
Thr Thr Ser Ser Leu Gln Ser
1 5

<210> 86

<211> 32

<212> PRT

<213> Artificial Sequence
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35 40 45 Lys Leu Leu Ile Tyr Thr Thr Ser Ser Leu Gu Ser Ay Val Pro Asp
50 55 60 Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe T NbesmHRnobd € Ser
65 70 75 80 Ser Leu A n Ala Qu Asp Val Ala val Tyr Tyr Cys G n dn Ser
Asn 85 90 95 Ser Asp Pro Tyr Thr Phe Ay An Ay Thr Lys Leu Qu lle Lys
Arg 1Q6:305 110 Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
Au 4 n2231%va20:t125c0onkeradtys Ser Ay Thr Ala Ser Val Val Cys Leu Leu Asn
Asn Phe Tyr 130 135 140 Pro Arg Qu Ala Lys Val @n Trp Lys Val Asp Asn
Al a Lew4@n 88er 145 150 155 160 Gy Asn Ser An AQu Ser Val Thr Au dn
Asp SerGliyyElea§pe Sép Ayr P51 70 2198 GTyroeGefivl iy Sep Ber Thr Leu Thr Leu
Ser Lys'Ala Asp Tyr éluégs 1%0 1851%90 Hi s Lys Val lrir Ala Cys Gu Val
Thr H 8 %S“GI% géﬁ e Ve prpe % B5pohsokHe )V‘/é’f Fhr Ty &YSer Phe Asn Arg
dy du Cys 210 ZI5 <210> 103 <211> 571 <212> <213> Artificial
Sequence <220> <223> Synthetic Construct <400> 103 gctagcgttt aaacttaagc
ttgttgactas gtygagat cac agttctctct acagttactg 60 agcacacagg acctcaccat
gggat ggage>tgt at catcc tcttcttggt agcaacagct 120 acaggtaagg ggctcacagt
agcaggcttlg> gt ct ggac at at at at gg gt gacaatga 180 catccacttt gcctttctct
ccacaggtzgd> deatticéehgegttraccct ga gagagt ct gg 240 ccctgecgetg gt gaagccca
cacagaccct cacactgact tgtaccttct ctgggttttc 300 actgagcact tctggtatgg
gt gt ag g atfrcqtc cctcccggga aggctctaga 360 gtggctggca cacatttggt
gggat ga g >%éf§ rbegéfgtt%nﬁﬁﬁ% agccc tgaagagccg 420 actgacaatc tccaaggata
cct ccaaggq. Geaggt agt ¢ ctcacaat ga ccaacatgga 480 ccctgtggat actgccacat
act act g gcvdiCH8ARLaRAG,CHLOGEE GOt §4.0611 atl I RA48r G9PCHRAGHY act ctggtca
ctgtgagatc a 571 <2%0> 104 <211> 118¢ 15

Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys

20 25 30

<210> 88

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<Z23> Synthetic Construct

<400> 88
Gln Gln Ser Asn Glu Asp Pro Tyr Thr
1 5

<210> 89

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 89
Gln Gln Ser Tyr Ser Thr Pro Tyr Thr
1 5

<210> 90

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 90
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<212> PRT <213> Artificial Sequence <220> <223> Synthetic Construct <400>
104 dn Val Thr Leu Arg Gu Ser Ay Pro Ala Leu Val Lysy®ngvdberGoos 1 5 10
15 Thr Leu Thr Leu Thr Cys Thr Phe Ser Ay Phe Ser Leu Ser Thr Ser 20 25
30 27 29 Novenber 2006 dy Met Gy Val Ay Trplle Arg Gn Pro Pro Ay
Lys Al ailheshGsbr 38 r481.4 3sp W kpurAta His Ile Trp Trp Asp Asp Asp Lys Arg
Tyr AsniPro Al a 0 55 60 Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser
Lys Asn Gn Val 65 70 75 80 Val Leu Thr Met Thr Asn Met Asp Pro Val Asp
Thr Ala Thr Tyr Tyr 85 90 95 Cys Ala Arg Ile Asn Pro Ala Trp Phe Ala Tyr
Trp Ay<28h W@y Thr 100 105 110 Leu Val Thr Val Ser Ser 115 <210> 105
<211> 18586> <212> DNA <213> Artificial Sequence <220> <223> Synthetic
Constru 0> 105 gctagcgttt aaacttaagc ttgttgacta gtgagatcac agttctctct
acagttactg 60 l%bcéﬁga%e%lﬁg%ecctcaccat gggat ggagc tgtatcatcc tcttcttggt
agcaacaggeh, 120 acaggtaagg ggctcacagt agcaggcttg aggtctggac atatatatgg

gt gacaalga> IRAtn&ak-ceattkb-tegcct ttct ct ccacaggt gt ccactcccag gttaccctga
gagagtctgg 240 ccctgcgectg gtgaagccca cacagaccct cacactgact tgtaccttct

ct gggot t4400>300 actgagcact tctggtatgg gtgtaggctg gattcgtcag cctcccggga
aggct ctdHgatB860er gisggétgden Rrachint 'ggt gggat gat ga caagcgct at aat ccagccc

t gaagagécg 420 actgataatc tccaaggata cctccaaaaa ccaggtagtc ctcacaatga
ccaacatgga 480 ccctgtggat actgccacat actactgtgc tcggataaac cccgcectggt
ttgcttactg, %go gggccaaggg actctggtca ctgtgagctc agcctccacc aagggcccat
cggtcttcee, Q00 cctggcaccc tcctccaaga gcacctctgg gggcacagcg gccct gggcet

gcct ggt.caa, 66Q ggactacttc cccgaaccgg tgacggtgtc gtggaactca ggcgccctga
ccagcyggegts £20ificial Sequence

<220>
<223> Synthetic Construct

<400> 92
Gln Gln Ser Asn Glu Thr Pro Tyr Thr
1 5

<210> 93
<21i> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 93
Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
1 5 10

<210> 94

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 94
Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
1 . 5 10

<210> 95

<211> 528

<212> DNA

<213> Artificial Sequence

23



tccctcagca gcgtggtgac 780
aacgt gaat ¢ 2eMa9&H6E20840
caaatcttgt gacaaaactc acacatgccc 900
accgtcagtc ttcctcttcc ccccaaaacc 960
t gaggt caca tgcgtggtgg tggacgtgag 1020
gt acgt ggac ggcgtggagg tgcataatgc 1080
caagacaaag ccgcgggagg agcagtacaa cagcacgtac cgtgtggtca gcgtcctcac 1140
cgt cct GEHE~ SAggact ggc t gaat ggcaa ggagt acaag t gcaaggt ct ccaacaaagc 1200
cctcccé té@@é@é%égﬁcﬁééééé?BFécdﬁﬁé eegigac @é%ﬁ@c@éﬂ &ﬁé@bé%ca 1260

ggt gt aat tcgf’g%&@ gac*aéjg_’:ctqg%%\g agg‘g;gi%gg t@@%}%ﬂ&%i %ﬁg %%(%g 1320

cctggtg Q%ng COal 1380
ggagaagefgca 5@&@%99&&%99 L 1440
Cagcaag@E&gagggbggaﬁﬁaag%ﬁgéggggagﬁ@ﬂ@@ﬂﬁﬁgmﬁﬁegé&%ﬁ at@é&gﬁﬂ§@ﬂt 1500
gat gcatgag.tgeis hgeatmgge Creh@tags 90AgaagRe Cottlsgt 666t Gicaghea@gaima 1560
at gagt gegg cecge gaaddagcdb8Ragadtfy B6tsbi>t t528tactd12mgbhiege24®> Artifi ci al
Sequensetyag@20> caRAJ=g By nvhetdauaCorserucity a00225106 cgagct agkis gagat cacag

ttctctctac agttactgag cacacaggac ctcaccatgg 60 28 29 Novenber 2006
gatggag %catcctc ttcttggtag caacagctac aggtaagggg ctcacagtag 120

gcacaccttc ccggctgtcc tacagtcctc
cgtgccct cc agcagcttgg gcacccagac
caacaccaag gt ggacaaga gagttgagcc
accgt gccca gcacctgaac tcctgggggg
caaggaeag®- Cct cat gatct cccggacccc
ccacgaagar cetgrgyt canagticcaact g

aggact ct ac
ctacatctgc

caggct t ggacat at atatgggt gacaatgaca tccactttgc ctttctctcc 180

acaggtg ££ arlaegacat. cagat gacc caatctccag actctttgge tgtgtctcta 240

ggggagaggg ccaccatcaa ctgcaagtcc agccaaagtg ttgattttga tggtgatagt 300
tttat gagnt- ggt accaaca gaaaccagga cagccaccca aactcctcat ctatactaca 360
t ccaat etzy apatkggggbnec@agacagg tttagtggca gtgggtctgg gacagacttc 420
accctcacca tcagcagcct gcaggctgag gatgtggcag tttattactg tcagcaaagt 480
aatt cggHtle 8@t acacgtt cggacagggg accaagcttg agatcaaa 528 <210> 107 <211>
448 <@%2§1PR®1<§TB§hAﬁ¥nfﬁ%ﬁ£F°Séﬁuéﬁ%éﬁu4?@0¥522285f8yﬁbhet|c Const r uct
<400> % 7AG n, Val, Tq Arg Gu SePJGéX Pro Ala Led®al Lys Pro Thr dn 1
510 1 rg la Thr Ile Cys” Lys Ala Ser n Ser Val Asp Phe Asp
20 25 20

v Asp Ser Phe Met Asn Gln Gln Lys Pro Gln Pro Pro
35
Lys

Leu

Trp Tvr
40
Ser

Gly
45

Thr Gly
55

Ser

Asn Leu Glu Ser Val
60

Thr

Leu
50
FPhe

Ile Tyr Thr Pro Asp

Phe
75
Tyr

Thr Ile Ser
80

Asn

Arg Ser Leu
65

Ser

Gly Ser Gly
70
Asp

Gly Thr Asp

Gln Ala Glu

85
Tyr Thr
100

Val Ala Gln Gln Ser

95
Lys

Leu vVal Tyr
90
Gly Thr

105

Cys

Glu Phe Gln Glu Ile

110

Asp Pro Gly Lys Leu

<210> 97

<211> 897

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 97

cgagctagct
gatggagctg
caggcttgag
acaggtgtcc
ggg9gagaggg
tttatgaact
tccaatctag
accctcacca
aatgaggatc
geacecatcgg
gttgtgtgce
aacgeectee
acctacagcc

gagatcacag
tatcatcctc
gtctggacat
actccgacat
ccaccatcaa
ggtaccaaca
zatctggggt
tcagecagect
cgtacacgtt
tctteatett
tgctgaataa
aatcgggtaa
tcagcagcac

ttetetetac
ttecttggtag
atatatgggt
cgtgatgacce
ctgcaaggcc
gaaaccagga
ccecagacagg
geaggetgag
cggacagggyg
ccecgecatcet
cttctatece
ctcccaggag
cctgacgetyg

agttactgag
caacagctac
gacaatgaca
caatctccag
agccaaagtg
cagaecaceca
tttagtggeca
gatgtggcag
accaagettyg
gatgagcagt
agagaggcca
agtgtcacag
agcaaagcag

24

cacacaggac
aggtaagggg
tecactitge
actctttgge
ttgattttga
aactectcat
gtgggtetgg
tttattactg
agatcaaacy
tgasatctgg
aagtacagtyg
agcaggacag
actacgagaa

ctcaccatgg
ctcacagtag
ctttctctce
tgtgtctcta
tggtgatagt
ctatactaca
gacagacttc
tcagcaaagt
aactgtggct
aactgectcet
gaaggtggat
caaggacagc
acacaaagtc

60

120
180
240
300
360
420
480
540
600
660
720
780



Thr
Ay
Trp
Leu
80

95

105
115
Ay
Trp
Al a
Thr
Val
Pro
Pro
Lys
Cys
Asn
Pro

Leu Thr Leu Thr Cys Thr Phe Ser Gy Phe Ser Leu Ser Thr Ser 20 25 30
Mt Ay Val Ay Trp lle Arg G n Pro Pro Ay Lys Al a2d Byvéahiver 2885 40 45
Lou Ala His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ala 50 55 60
Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gdn Val 65 70 75
Valtakgitgths detaddatt ASRodedt ASP-RE0cMal cASRaddye Al@aalBigglyro Tyr 85 90
Cyszhh@ghArg dtketAspt RigacAttagir ggathecAsagtcogddqr Ghyat@Gen Gsy7 Thr 100
110 Leu Val Thr Val Ser Ser Ala Ser Thr Lys Ay Pro Ser Val Phe Pro
1262195 %8Leu Ala Pro Ser Ser Lys Ser Thr Ser Ay Gy Thr Ala Ala Leu
13023852180 Cys Leu Val Lys Asp Tyr Phe Pro Gu Pro Val Thr Val Ser
Asiio 14 g@g). 155 160 Ser Gy Ala Leu Thr Ser Gy Val Hs Thr Phe Pro
Val“2LEu0 "G 68 £76°9 5 Ser Ser Ay Leu Tyr Ser Leu Ser Ser Val Val
Val.,Ps0 Ser Ser 180 185 190 Ser Leu Gy Thr @ n Thr Tyr Ile Cys Asn
Asnobhs shisnRie BeEt-uk95 200 205 Asn Thr Lys Val Asp Lys Arg Val GQu
Lys Ser Cys Asp Lys Thr 210 215 220 H's Thr Cys Pro Pro Cys Pro Al a
G y4beuoBeu Ay Ay Pro Ser 225 230 235 240 Val Phe Leu Phe Pro -Pro
Pr ésbykleAép: Phr ThauGVetet |roSksp Apg R45AR502R56r Ty GPyo G u Val Thr
Val 1val Vval Asp Val Ser His Gu A8p Pro 260 265 Y0 G u Val Lys Phe
Tr FHHyovatl2 %b @eyA%FY@WS\/‘%%a FPE AgnSH ¥al %?65 P502%B85 Lys Thr Lys

Arg.d u n Tyr_ Aspn_Ser T r Arg_Val. Vval: 290 295 300 Ser Val
Lou Th%li’/a’%p%er S G A ?jrpgrLou“ R4 @Sypli_oy%}@ &“T%O %385 310 315 320
Lys CysykyisuValy $8& ASNmbysnA R LEW PO Abasdr @14 1G4 hys Thr 325 330 335
29 29 Noveqber 2006 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser

25

65 70 75 80
Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Ser Asn
85 90 95
Glu Asp Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
100 105 110
Thr val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
115 120 125
Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
130 135 140
Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
145 150 155 160
Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
165 _ 170 175
Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 190
His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
195 200 205
Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215
<210> 99
<211> 528
<212> DNA
<213> Artificial Sequence
. <220>
<223> Synthetic Construct
<400> 99
cgagctagct gagatcacag ttctctctac agttactgag cacacaggac ctcaccatgg 60
gatggagctg tatcatccte ttettggtag caacagctac aggtaagggg ctcacagtag 120
caggcettgag gtctggacat atatatgggt gacaatgaca tccactttge ctttetetee 180
acaggtgtcc actccgacat cgtgatgacc caatctccag actetttgge tgtgtcteta 240
ggggagaggg ccaccatcaa ctgcaagticc agccaaagig ttgatttiga tggtgatagt 300
Lttatgaact ggtaccaaca gaaaccagga cagccaccca aactcctcat ctatactaca 360
tccagtctag aatctggggt cccagacagyg tttagtggea gtgggtctgg gacagactte 420
accctcacca tcagcagect gcaggctgag gatgtggeag tttattactg tcagcaaagt 480
aattcggatc cgtacacgtt cggacaggygyg accaagcettg agatcaaa 528



Ile Ser Lys Ala Lys Ay Gn Pro Arg Qu Pro Gn Val Tyr Thr Leu 340 345 350
Pro Pro Ser Arg Asp Qu Leu Thr Lys Asn G n Val Ser LeuwdRové&yMser 2865 360
365 Leu Val Lys Ay Phe Tyr Pro Ser Asp Ile Ala Val Au Trp Qu Ser 370
375 380 Asn Ay Gn Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 39028851400 Her Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
Lys Serkz24051410 415 Arg Trp Gn Gn Ay Asn Val Phe Ser Cys Ser Val Mt
Hs A u2iarRA20 425 430 Leu His Asn Hs Tyr Thr G n Lys Ser Leu Ser Leu
Ser Pr o282y Ablisficld5 S440= 445 <210> 108 <211> 571 <212> DNA <213>
Artificial Sequence <220> <223> Synthetic Construct <400> 108 gctagcgttt
aaact t atcac agttctctct acagttactg 60 agcacacagg

acctcac§g¥>§§g%ig%§t% ?%%% catcc tcttcttggt agcaacagct 120

ggct cacagd. ageaggcttg aggtctggac atatatatgg gtgacaatga 180

gecttt abStinecanagol dh-CeRCLELGRY ALt 36L6L0a10a020tet 9Q.124
gt gaagccca cacagacccts cacactgact tgtaecttct ctgggttttag 30
t ct got alggrgt Ylaaggetige gadrt cgd Cag Gt €€ GUHBagULt abaThe364
cacatttggt gggat @atga caagcgct at Zat ccagccc tgaagagccg 420
tccaagﬁé!éméd$@caﬁa&@tdﬁag§¥@gW€<@mcﬁbaévgdhwcﬁacﬁﬂgg&04®®

acaggt aagg
catccacttt
ccctgegetg
act gagcact
gt ggct ggca
act gacaatc
ccct gt ggat

actgccacat act gc t caaat addc ccc gt ttéettactg 540 gggccaaggg
actct gi¥td e&t&ﬁ ér'“%7 “f§216¥i1 g&fgrliéfvéﬁl 9 BRT <213>

Artifi e >q <2 > he ?g(% 0> 109 G n Val Thr
Lou Ar%ﬁ Ph§ﬁ%g %ﬁ@sﬁ a° éﬁ Q§¥ %J%EEro r:%e %ﬁr 15 Thr Leu Thr

Leu ThgeQysuThr Phe cSe rAsg yalpljﬁa San &eUTeeleythHeln 2Q-25,30
95

85

90

Ser Asp Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

<210>
<211>
<212>
<213>

101
828
DNA

<220>
<223>

<400> 101

cgagctaget
gatggagctyg
caggcttgag
acaggtgtce
ggggagaggg
tttatgaact
tcecagtctag
accetcacca
aattcggatc
gcaccatcgg
gttgtgtgcc
aacgecectee
acctacagcec
tacgcctgeg
ggagagtgtt

<210> 102
<211> 218

<212> PRT

100

gagatcacag
tatcatecte
gtctggacat
actcogacat
ccaccatcaa
ggtaccaaca
aatctggggt
tcagecageet
cgtacacgtt
tcttcatctt
tgctgaataa
aatcgggtaa
tcagcagcac
aagtcaccca
agttctagag

Brtificial Seguence

Synthetic Construct

ttectctctac
ttettggtag
atatatgggt
cgtgatgacce
ctgcaagtce
gaaaccagga
cccagacagyg
gcaggctgag
cggacagggyg
cocgeecatcet
cttctatcecee
ctcccaggag
cctgacgetg
tcagggecty
tcgactctag

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 102

105

agttactgag
caacagctac
gacaatgaca
caatctccag
agccaaagtg
cagccaceca
tttagtggceca
gatgtggcag
accaagcttg
gatgagecagt
agagaggcca
agtgtcacag
agcaaagcag
agctegeceyg
aggatcccog

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu

1

5

10

26

il

cacacaggac
aggtaagggg
tccactttge
actctttgge
ttgattttga
aactccteat
gtgggtctgg
tttattactg
agatcaaacg
tgaaatctgg
aagtacagtg
agcaggacag
actacgagaa
tcacaaagag
ggtaccgage

0

ctcaccatgg
ctcacagtag
ctttectcteco
tgtgtctcta
tggtgatagt
ctatactaca
gacagacttc
tcagcaaagt
aactgtggct
aactgcctcet
gaaggtggat
caaggacagc
acacaaagtc
cttcaacagyg
tcgaatte

Ala Val Ser Leu Gly

15

60

120
180
240
300
360
420
480
540
600
660
720
780
840
898



Gy Mt Ay Val Ay Trp lle Arg Gn Pro Pro Gy Lys Ala Leu Qu 35 40 45
Trp Leu Ala His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Asn2dNevéhier 2606 55 60
Lou Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Her Lys Asn Gn Val 65 70 75
80 Val Lou Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr 85 90
95 Cysifl & Lhhaldhe AR @yAl @ sTER: BRe AlasdyvalrRpGhye @H Gy Thr 100
105 110 Leu Val zbhr Val Ser Ser 245 30 29 Novenbeyg 2006 <210> 110 <211>
1580 <@¥2mspDiAr <2d3metARti frirgi Bir SBqUencEys ¥22@2y<@23prSpns heti ¢ Const ruct
<400> 110 gctagcgttt aaacttaagd ttgttgacta gtgdgatcac agttctctct acagttactg
60 '.. Lvagescaeaddecabet éaedar Fgarydayctivgtar &aycelt Bt é6p ggt agcaacagcet

120 acaggt#ag ct cacagt égca cttg aggtct %ac at at at at qg gt gacaat ga 180
catccaéﬁgtw&%??%&t"&ercgé%é @tcg‘t P&’g@tsgciﬁgg P&Ec@trgﬁleggg’égt ctgg 240
ccect gegel g, 9t gAAYGGECa CACAGACCHL GaLact 9aGt Latagchtct chgggttttc 300
act gagcact tctggtatggs gt gtaggctg gattgggt cag cct cccgggas aggct ct aga 360
gt ggct ggeanfAcal thauin.0ggatgataa eapasgct At raaktcagectyd gaggagecyg 420
actgacaatc tccaaggata cctccaaaaa ceaggtagtc ctcacaatwga ccaacatgga 480
ccct gt gyat vechyc cacatraactachytme toaFat aBac Pos Gge tspglt Gyet t act g 540

gggccaaggg actéd g{}gtca ct gt gagct?® agcctccacc aagggcccat cggtcttccc 600
cct ggadetgclisc Eee CAagh rgbbr CEEL g E]@b@ﬁéd@@g?%@é?d‘@gc?hegéﬁf ggt caa 660

1
R R S A R R bR e RatE R Caproren, 1o
é%c

cgt 90C%ﬁ%%a%%é‘ag%%%u%é‘xc%ﬁgﬁ% &l.acst, s8AGQL 9aat & ,acpageccag 840

caacaccaag gtggacaaggssgagttgagcc caagkgttgt gacaaaact g;sacacat gccc 900
accgt gageasgcascigaase t est 99900e aacgteagicald ash etyk-cencegsaaaacc 960
caaggacacc ctcatgabct cccggacccc tgmaggtcaca tgcgt ggbgg tggacgtgag 1020
Ccacgadgaclwcvgaggt celaagid Gaactag Timaddgs ggacchygtgt gpageet geat aat gc 1080
caagacaaag ccgfygggagg agcagt ac®@ gagcacgtac cgtfdggtca gcgtcctcac 1140
cgt cct Jéacl'Baggacey et@%fhe“ggc%ié[ Gagtracaag t gcaaggt ct ccaacaaagc 1200
cct cccagec’Cecat cgaga aaacéatctc caaagccaaa gggcagcccc gagaaccaca 1260

<210> 103
<211> 571
<212> DNA
<213> Artificial Sequence

<220> )
<223> Synthetic Construct

<400> 103

gctagegttt aaacttaage ttgttgacta gtgagatcac agtfctctet acagttactg 60
agcacacagg acctcaccat gggatggagc tgtatcatecc tcticttggt agcaacaget 120
acaggtaagg ggcteacagt agcaggcettg aggtctggac atatatatgg gtgacaatga 180
catccacttt geoeotttctcect cecacaggtgt ccactcccag gttaccctga gagagtcectgg 240
cectgegetg gtgaagecea cacagaccct cacactgact tgtaccttet ctgggttttce 300
actgagcact tctggtatgg gtgtaggetg gattegtcag ccteccggga aggcictaga 360
gtggctggca cacatttggt gggatgatga caagcgctat aatccagecce tgaagagecg 420
actgacaatc tccaaggata cctccaaaaa ccaggtagic ctcacaatga ccaacatgga 480
cecectgtggat actgccacat actactgtge teggataaac ccegectggt ttgettactg 540
gggecaaggg actectggtea ctgtgagete a 571

<210> 104
<211> 118
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 104
Gln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pre Thr Gin
1 5 10 15
Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

27



ggt gt acacc ctgcccccat cccgggatga gctgaccaag aaccaggtca gcctgacctg 1320
cctggtcaaa ggcttctatc ccagcgacat cgccgtggag tgggagagca 29 9p9&anse0dd80
ggagaacaac tacaagacca cgcctcccgt gctggactcc gacggctcct tcttcctcta 1440
cagcaagct c accgtggaca agagcaggtg gcagcagggg aacgtcttct catgctccgt 1500

gat gcategaaugCte) gaaca yacsactacas gaAgaagagcctt eh£eehateuCtCEgggt aa 1560

at gagt gcgg ccgegaattc 1580 <20> 111 <211> 4485 <212> PRT <213> Artificial
Sequenciep =22Bka 42235 eSyrd Mep iZspConseudlys x4009r Bsd KonaMal Thr Leu Arg
AQu Ser A3 Pro Ala Leu VaPb3Lys Pro Thr Ané01 5 10 15 Thr Leu Thr Leu Thr
Cys ThrLeP

TrpII

Trp Trp
Thr 11 %y§ez£1aLX§g 6‘%9 A pREE LS ASNL @
Thr Asn Met Asp Rpe Val Asp Thr Al@ Thr
2006 @g¢s Wiarkd wat l=rAsqx Pro Ala Trp Phe Ala Tyr Trp Ay Gn Ay Thr
110 Lou vad Thr Val
120 125 Leu Ala Pro Ser
135 140 Cys Leu Val
5 160 Ser

105
115
130
- Asn
Val
Val
Asn
Pro

1ZE§ %q

Pr Q2
Hs Lys Pro

Lyszoer Cys Asp Lys Thr

@Iflg

Ser
Ser

Lys Asp Tyr
Gy Ala Leu Thr
170 175 Ser Ser Gy Leu Tyr Ser
Leu Ay Thr G n Thr Tyr

1_,§ 0 Ser
S..ge“jc§5 200 205 Asn Thr

<223> Synthetic Construct

<400> 105

gctagegttt
agcacacagyg
acaggtaagqg
catccacttt
ccectgegetg
actgagcact
gtggctggea
actgacaatc
ccetgtggat

gggccaaggyg
cctggcecacce

ggactacttc

gcacacctte
cgtgecccteco
caacaccaag
accgtgccca
caaggacacc
ccacgaagac
caagacaaag
cgtectgeac
ccteccagoe
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctce
gatgcatgag
atgagtgcgg

<210> 106
<211> 528
<212> DNA

aaacttaage
acctcaccat
ggctcacagt
geetttetet
gtgaagccca
tetggtatygg
cacatttggt
tccaaggata
actgccacat
actctggtea
tcetecaaga
cccgaacceqgqg
ccggetgtece
agcagcttgg
gtggacaaga
gcacctgaac
ctcatgatct
cctgaggtea
ccgcgggagyg
caggactggc
ccecatcgaga
ctgceceeat
ggcttctate
tacaagacca
accgtggaca
gctetgcaca
ccgcgaattce

ttgttgacta
gggatggagc
agcaggettg
ccacaggtgt
cacagaccct
gtgtaggetyg
gggatgatga
cctecaaaaa
actactgtge
ctgtgagcte
gcacctctgg
tgacggtgtce
tacagtcctc
gcacccecagac
gagttgagcce
teetgggggyg
ceoceggacece
agttcaactg
agcagtacsaa
tgaatggecaa
azaccatctc
ccecgggatga
ccagcegacat
cgeccteecgt
agagcaggtg
accactacac

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 106

islgeuql‘hr ﬁsg hr AsA'lr ge# Aspﬁ%ﬁ_‘o & ARP
T lT:FGéhéq}
yr

Ser Ala Ser Thr

gtgagatcac
tgtatecatcec
aggtctggac
ccactcccag
cacactgact
gattcgtcag
caagcgctat
ccaggtagtce
tcggataaac
agecctcecace

gggcacagcyg

gtggaactca
aggactctac
ctacatctgc
caaatcttgt
accgtcagtce
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagccaaa
gctgaccaag
cgcegtggag
gctggactec
gcagcagggyg
gcagaagagc

35.40 45 Tr
hrpflag ghéoTyr
13531 Oy val
2180

Ser

Lys Val

agtitctctcet
tecttettggt
atatatatgg
gttaccctga
tgtaccttct
ccteccggga
aatccagece
ctcacaatga
ccegectggt
aagggcccat
geectggact
ggcgecectga
tceceteagea
aacgtgaatc
gacaaaactc
ttectettce
tgegtggtgg
ggegtggagy
cgtgtggtca
tgcaaggtct
gggecagcecc
aaccaggtca
tgggagagca
gacggctect
aacgtecttct
ctctecetgt

SSEFT &y WeT%ﬂlEéfr%¥s THP TSérSeZOL% 23p Gig Ea#vet dy Val dy

5 31

Lys Ay Pro Ser Val
Lys Ser Thr Ser Ay Ay Thr Ala Ala Leu Ay
Phe Pro Gu Pro Val
Ay Vval
Leu Ser

Thr
Hi s Thr
Ser
Ile
Asp Lys

acagttactg
agcaacagct
gtgacaatga
gagagtetgg
ctgagtttte
aggctctaga
tgaagagecy
ceaacatgga
ttgcttactg
cggtetteee
gcetggtceaa
ccagcggegt
gcgtggtgac
acaagcccaqg
acacatgccc
cocccaaaace
tggacgtgag
tgcataatge
gcgtecctcac
ccaacaaage
gagaaccaca
gectgacctg
atgggcagcc
tettectcta
catgcteegt
ctccgggtaa

Lou Ala H's
LeYf Lys Ser Arg Leu

Il e

Leu Thr Met
29 Novenber
100
Phe Pro

Val Ser Trp
Phe Pro Al a
Val Val Thr
Cys Asn Val
Arg Val Qu

&0
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
11490
1200
1260
1320
1380
1440
1500
1560
1580

cgagctagect gagatcacag tictctetac agttactgag cacacaggac ctcaccatgg 60
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210 215 220 Hi's Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu Gy Gy Pro
Ser 225 230 235 240 Val Phe Leu Phe Pro Pro Lys Pro LygsNAsgnidinobeu Met
Ile Ser Arg 245 250 255 Thr Pro Gu Val Thr Cys Val Val Val Asp Val Ser His
Gu Asp Pro '.. 260 265 270 Au Val Lys Phe Asn Trp Tyr Val Asp dvy Val

G u Valgal§:dsh Aidatfe 28Q:28%g laé/a"‘ca&@tfacl—XégtB'égg gt@d&ggc}l l_ﬁ) n _Tyr Gn
Ser ThreatysttAhg fakgdladar 290:t205:q800acaSefaMdak cdt ddt oVaderkedt s G n Asp
Trp LewrcAgytoGhy dopsc@aat TyrtgaB@ec3d4nt3i&oa320ctdtysgdey sotgrstMal 28er Asn Lys
Al a LewdPsapeAba Pegcifea@ieckystcthrg@26aB830t 888 tttdae t8egakys APA Lys Ay
Gn Pr &tA? &rh qgrtec@aﬁamaaw?gwwaq%accs@oa%cB% ctatacppgr PPY Ser Arg
Asp d (°F@ OT’H? i §t9@ﬁt GFiragaraoSe P& HIMHY %@tg?@ 96679365 L&l Val Lys
ady Phezg Vroep tl‘g%gﬂfﬁga\‘?agit@?g@ﬁg SEATEY TS gé Asn dvy
Gn L?g}is ygsg SRR o A e Y Asp 385 395 400
Ser As;zgg)y 196r Phe Phe Lou Tyr Ser Lys Leu Thr Val Asp Lys Ser 405 410 415
Arg Trpz@ins@n Gy Asn Val Phe Ser Cys Ser Val Met Hs Gu Ala 420 425
430 Louw2Hes AN His Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Gy Lys 435
440 4452122 M@ridit2akBeirel®]l <212> DNA <213> Artificial Sequence <220>
<223> S nt hetic Construct <400> 112 gctagcgttt aaacttaagc ttgttgacta

gt gagaf ttctctct acagttactg 60 agcacacagg acctcaccat gggat ggagc
tgtatcéftzg%> tsgﬁ}beittlﬁg‘fonébﬁ‘écicagct 120 acaggt aagg ggctcacagt agcaggcttg
aggt ct ggag, ahatatatgg gtgacaatga 180 catccacttt gecctttctct ccacaggtgt

ccact Cgeag/ gt #ACGEh 9a-,08028LEIHY Q@Alg%%h%&cigs g.gaggeeca cacagaccct
cacactgact tgtaccttcts ctgggttttc 300 pactgagcact tctggd gt gg gtgtaggctg
gat t cgtreag.cacteccggomraggctrat aga 360 cly Phe Ser Leu Ser Thr Ser
20 25 30
Gly Met Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu
35 40 45
Trp Leu Ala His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ala
50 55 60
Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gla Val
65 70 75 8O
Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 90 95
Cys Ala Arg Ile Asn Pro Ala Trp Phe Ala Tyr Trp Gly Gln Gly Thr
100 105 110
Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125
Leu Ala Pro Ser Ser Lys Ser Thr Ser Giy Gly Thr Ala Ala Leu Gly
130 135 14¢
Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160
Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175
Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190
Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
ies 200 205
Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Thr
C 210 215 220
His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 235 ‘ 240
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255
Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270
Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 . 280 . 285
Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
290 295 300
Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 3190 315 320
Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335
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32 29 Novenber 2006 gtggctggca cacatttggt gggatgatga caagcgctat tctccatccc
t gaagagccg 420 actgacaatc tccaaggata cctccaaaaa ccaggtBONev&hsaCoR ga
ccaacatgga 480 ccctgtggat actgccacat actactgtgc tcggataaac cccgcectact
ttgcttactg 540 gggccaaggg actctggtca ctgtgagctc a 571 <210> 113 <211> 117
<212> PRI se218ps Atkifyscen) cOequenssy 12203 s223z1 ymthet iy Construct  <400>
113 G n Val Thr Bea Arg Qu Ser (as Pro Ala Leu ValsoLys Pro Thr G n 1 5 10
15 ' .. prdHHrol®er The Hﬂ@UGﬂﬁ1me€3mhthys Rhe @erv4dd yePheuSehr Lesy Ser Thr Ser 20
25 30 dy VaP55GX Val pePl e Ar% An Pro3PPo Ay Lys Ala Leu Gu 35
40 45 FPp W_aéuLsm FLH B ‘Fber ?FE SFFpA%ﬁ ASH 2AEP Gys TAPgGlWISeJSer Pro Ser 50

55 60 L ! Pl P e Ty
;g_gg §g§@2¥ 10N %r%%h% fﬁ?f%gnﬁﬁbggﬂééerﬁ vﬁ?rﬂi : anThrnTy? Tyr

ﬂ @erA‘rEgle I?e ﬁ‘@n 'IPEOSéI %y!ﬁ P’E‘l%: %f A-E. rL3;|;r Qe% y dn d y Thr
100 105 110 Leu Valagghr Val Sér 115415210> 114 <211>,76580 <212> DNA <213>
Artifieirqlr-pecuente 15228 vs2232 Synthetdee onstf uckt c1480» 114 gctagegttt
aaacttaagc ttgttgaecta gtgagatcac aqptctctct acagttaotg 60 agcacacagg
acct cateatiiggiyat §gadurt flrattative fot et tPgt LagCaandagctlyl2@ acaggt aagg
ggct cacagt agtdygcttg aggtctgddé at atatatgg gt dadtaatga 180 catccacttt
gcctttctct ccacaggtgt ccactcccag gttaccctga gagagtctgg 240 ccctgegetg
gt gaagg agaccct cacactgact tgtaccttct ctgggttttc 300 actgagcact
tctggtggﬂg,gggtaggctg gattcgtcag cctcccggga aggct ct aga3e0

<212> DNA
<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 108

gectagegttt
agcacacagqg
acaggtaagg
catccacttt
ccetgegetyg
actgagcact
gtggctggea
actgacaatc
cectgtggat

gggccaaggg

<210>
<211>
<212>
<213>

109
118
PRT

<220>

aaacttaagc
acctcaccecat
ggctcacagt
gcetttctet
gtgaagccca
tctggtatgg
cacatttggt
tccaaggata
actgccacat
actctggtea

ttgttgacta
gggatggagce
agcaggettg
ccacaggtgt
cacagaccct
gtgtaggetg
gggatgatyga
ccteccaaaaa
actactgtgc
ctgtgagetc

Artificial Sequence

gtgagatcac
tgtatcatcc
aggtctggac
ccactcccaqg
cacactgact
gattcgtcag
caagcgctat
ccaggtagte
tcaaataaac
a

agttctetet
tcecttettggt
atatatatgg
gttaccctga
tgtaccttet
ccteeecggga
aatccagecce
ctcacaatga
cecgectggt

acagttacty
agcaacagcet
gtgacaatga
gagagtctgg
ctgggtttte
aggctcetaga
tgaagagccqg
ccaacatgga
ttgcttactyg

60

120
180
240
300
360
420
480
540
571

<223> Synthetic Construct

<400> 109

Gin Val Thr Leu Arg Glu
1 5

Thr Leu Thr Leu Thr
20

Val

Thr
15
Thr

Ala Gln
10

Gly

Ser Gly Pro Leu Val Lys Pro

Thr Phe Phe Ser Ser

30
Ala

Ser Ser Leu
25

Gln

Cys

Gly Met Gly Ile Pro Pro Leu Glu

35
Ala

Gly Trp Arg Gly Lys

45

Leu His Ile Tyr Asn Pro Ala

50
Lys

Trp Trp Trp
55

Ile

Asp Asp Asp Lys Arg

Gin Val
80
Tyxr

Thr Ser Asn
70

Asn

Leu Ser Leu Ser

65
Val

Arg Lys Asp Thr

75
Asp

Lys

Thr Met Val Thr Thr

30
Ala

Met Thr Ala
85

Asn

Leu Asp Pro Tyr

95
Gln Gly

110

Ala Gln Ile Thr

100
Val

Ala Phe

105

Cys Pro Trp Tyr Trp Gly

Val Thr

115

Leu Ser Ser
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t gaagagccg 420
DER3GRAI89 204680
ttgcttactg 540
cggtcttccc 600
gcctggtcaa 660
ccagcggcegt 720
gcgtggtgac 780
acaagcccag 840
acacat gccc 900
ccccaaaacc 960
t ggacgtgag 1020
t gcat aat gc 1080

cacatttggt
t ccaaggat a
act gccacat
actctggtca
cctggcaccc tcctccaaga
‘ggactacttc cccgaaccgg
gcacacett@ atggct gtcc
cgtgccsﬂbb>ég@hgcttgg gcacccagac
caacacéaggig gacaaga gagttgagcc
accgt géét EHEEP@ﬁa@eFE?Faggggg
caaggacgge ctcatgatct cccggacccc
ccacga@ﬂ% SehgRoel cangahteaact g
caagacaaag ctgcgggagg agcagtacca gagcacgtac cgtgtggtca gcgtcctcac 1140

cgt cct ge@e- gaggact ggc t gaat ggcaa ggagt acaag tgcaaggtct ccaacaaagc 1200 33
29 Noveabefcg?06aa&ohege aget RREaAtfPgaga cAdantatedtCaargesaaasgggcagccce
gagaaceacaat2sd acgglagtac aggacicgoc cocat c:eece gggat gayogcigaecany aaccaggt ca
gcctgaee%gﬁiszo99@@Egchaaaa@@¢tgGwatGUE@agﬁga@aﬁqgg@cg@gg@g ﬂ@bgagagca

caagcgctat tctccatccc
ccaggt agt ¢ ctcacaat ga
t cggat aaac cccgcct act
agcct ccacc aagggcccat
gggcacagcg gccct gggct
gt ggaact ca ggcgccct ga
aggact ctac tccctcagca
ctacat ctgc aacgtgaatc
caaatcttgt gacaaaactc
accgtcagtc ttcctcttcc
t gaggt caca t gcgt ggt gg
gt acgt ggac ggcgt ggagg

gggat gat ga
cct ccaaaaa
act act gt gc
ct gt gagctc
gcacct ct gg
t gacggt gt c
tacagtcctc

gtggctggca
act gacaat c
ccct gt ggat

gggccaaggg

at gggc agecagsigo 9oy *afatw&ecatg@éa’ag:a?ééac @cc.ttéé@@(ttg ct aé@fag gct cct
tcttccfﬁ?ém?ﬂﬁbgt% Ea%ff &Eﬁ*@ édéﬁgggg_ cH gtcttct
cat gct 8Et igfgﬁb ¢ 55%?2 tccctgt
ctccgg iggb § gQQﬁﬁg J g ggq} 1 <212> PRT
<213> Ar taac H@ﬂp%ctactgt @§5 %CEM)<4OO> 115
dn abgg'rch;raa abEG ot &b Seﬁt@g)ﬁtgra@c&&aleéUaa\gf%cd-e)é% chchirmcc / 15 10 15
Thr Letdcthfateu tdtncceys: FhicRhegderggtdagPhecoetgdiey &ettgditraaSeso 20 25 30

Aagchowt@i0  35. 40 45
BatgPrmcSEIc 50 55 60
§ FPAIFRIVEIY 65 70 75

Gy Vabo@dtpcWal c@gprateqy thecdrgtdatgfiatPa aygGhycdiys
Trp Letc#ageHis chieEtTie TrpRAspt ASIoAs sty S cArgrabyr
Lou Ly§g‘9§FCN°gaE‘éﬂ9CThqu BrRcSapat i apahistyp raaggrsaays

80 VaPSi@aoTHr IMAZ TR ASHT IMBECASHARIG "Yal SRS ST PG THICCTYE, Tyr 85 90
95 accygtgecca gcacctgaac tcctgggggg accgtecagte ttecclettec ccccazaace 0
caaggacacce ctecatgatcet ceccggaccece tgaggtcaca tgcgtggtgg tggacgtgag 1020
ccacgaagac cctgaggtca agttcaactyg gtacgtggac ggocgtggagg tgcataatge 1080
caagacaaaqg ccgcgggagg agcagtacca gagcacgtac cgtgtggtea gegtcecteac 1140
cgtectgeac caggactgge tgaatggcaa ggagtacaag tgcaaggtot ccaacaaage 1200
cctcccagee cccategaga aaaccatetc caaagecaaa gggcagcccc gagaaccaca 1260
ggtgtacacc ctgcccccat cocgggatga getgaccaag aaccaggtea goctgacctg 1320
cctggtcaaa ggcttctate ccagecgacat cgccgtggayg tgggagagea atgggeagece 1380
ggagaacaac tacaagacca cgcctcecgt gctggactece gacggetoct tettcctota 1440
cagcaagctc accgtggaca agagcadgtyg geagcagggg aacgtcttcect catgectcegt 1500
gatgcatgag gctctgcaca accactacac gcagaagage ctcectccctgt ctcecgggtaa 1560
atgagtgcgg ccgcgaattce 1580
<210> 111
<211> 448
<212> PRT
<213> Artificial Sequence
<220>.
<223> Synthetic Construct
<400> 111
Glnn Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15
Thr Leu Thr Leu Thr Cys Thr FPhe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30
Gly Met Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu
35 40 45
Trp Leu Ala His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ala
50 55 60
Leu Lys Ser Arg Leu Thr Tle Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80
Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 90 95
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Cys Ala Arg Ile Asn Pro Ala Tyr Phe Ala Tyr Trp Gy G@n dy Thr 100 105
110 Leu Val Thr Val Ser Ser Ala Ser Thr Lys Ay Pro Ser2¥abvéhgerPogs 115
120 125 Leu Ala Pro Ser Ser Lys Ser Thr Ser Sly Gy Thr Ala Ala Leu Ay
130 135 140 Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr Val Ser Trp
Asn 1455150, 355 1460asnSeko @iy A rhew1IhfySefp @iy Mal o snfhr Phe Pro Al a
Val Leu A n 165 110 175 Ser Ser &by Leu Tyr Ser Lew Ser Ser Val Val Thr
Val Prd.e8evalS@nr vE805¢k88e130aSesr Lewu MgbycIMhPrdiser Thel Tye Pkbe Cys Asn Val
Asn His Lys PE&® Ser 195 200 20® Asn Thr Lys V&P Asp Lys Arg Val GQu Pro
Lys SerLeey%laAgﬁo 158 T qu_cﬁezrglrz?@r Gy SSIPhFnCydaprle ProGeys Pro Ala Pro
Gu % Gv%l%lg%é{) Serh % 0 235 4@40 Val Phe _Lou Phe Pro Pro Lys
Pro y/Ecspeu'l'h g "8et ArYy” 248 P55 T P {@u val Thr Oys
Val ValSeya(ISl . Yal, 'I‘Qi‘g:rs g\%l Ps T%Q 6 Mgl Lys Phe Asn
Trp Tyr Val y::sﬁp Gy Mg o aQr%%a% 8o Lys Thr Lys Pro
Arg G wed se:Chry Tyt @rns&rLeI[IHerTyér /%g wal TMalya290-0295 380 Ser Val Leu
Thr Val Leu His @GBn Asp Trp Leu Asss Gy Lys G u Tyrse 305 310 315 320 Lys
Cys LysseValeuSBiy Adn q%_lyxsTN dykellePEys Alsa \Rrlordd @i uysLys Far 325 330 335
Ile Ser Lys AL Lys An Prig¢dArg Qu Pro A A0¥al Tyr Thr Leu 340 345
350 34 Azgh%ﬁtfvé% PlZWGLYPrAégFiFBd PAP g-vAs IGICMS Ys® Ty Thys Asn G n Val
Ser Le 60 36 ? ro Ser Asp Ile Ala
val G %32" ReR iy éro fogoli}gﬁ Xso Ggy%(? P gy(gllé' hoA&n Tyr Lys Thr
Thr Pra, rﬁ:eV u gy ﬁ%ppré%§s §§55Aég hrsﬁgu ASP GuVsSehebhe Phe Leu Tyr
Ser Lys Leu Thr Val Asp Lys Ser 40 255
Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270
Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285
Lys Thr Lys Pro Arg Glu Glu Gln Tyr Gln Ser Thr Tyr Arg Val Val
290 295 300
Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320
Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335
Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 345 350
Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys
355 360 365
Leu Val Lys Gly Phe Tyr Pro Ser Asp Tle Ala Val Glu Trp Glu Ser
370 375 380
Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 3380 395 400
Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
405 410 415
Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430
Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445
<210> 112
<211i> 571
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic Construct
<400> 112
gctageglitt aaacttaagce ttgttgacta ghtgagatcac agttctcetet acagttactg 60
agcacacagg acctcaccat gggatggagce tgtatcatcce totitcttggt agceaacaget 120
acaggtaagg ggctcacagt agcaggetig aggtctggac atatatatgg gtgacaatga 180
catccacttt geectttcetet ccacaggtgt ceactcocccag gttaccctga gagagtcetgg 240
ccctgegetg gtgaageccca cacagaccct cacactgact tgtaccttet ctgggtttic 300
actgagcact tctggtgtgg gtgtaggetg gattegtecag ceteccggga aggetctaga 360
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Arg
430
440
Trp
Met
Trp
Al a
Leu
Val
Ser
Al a
125
135
145
Leu
Ile
Pro
Al a
Ser
Lys As

Trp Gn Gn Ay Asn Val
Lou H's Asn His Tyr Thr
445 <210> 116 <211> 254
G n Leu Leu

Ar g;thhEc gl
TyracALgeadak

Phe Ser Cys Ser Val
A@n Lys Ser
<212> PRT <213> Honb Sapi en

Leu Ser

Leu Pro Thr Ala Leu Leu Lou Leu Val

AR L tPigyakysc oAl 8@k Mal tPheakes: Gk RrO-2Q0285 30 Gn
tetafdat al ¥S cASghaSetca@lhadity ctelbabys: O¥SaGfoa 35040 45 Gy

Ser Al a

Met Hhs Qu Ala 420 425

Leu Ser29Navéshyerlopss 435
<400> 116 Met

1510 15 4y

Tyrcc8egt R @rgchsptAsttaSeytgthtedGanadad cBiveckh s Asqt@Ghutg 50055 60  Ser

I | @939?35999

5 E Ser
< I§> I G n Leud u Val
Pro p Val

H'<%1%9rAr 591413@ sésinelmr
140 y Lys Ay Arg Lys
15&2&55 160 Lys Ala Thr
Phe22685 syROnheklb cddsyrGar
Thr Gn 180 185 190 dy

d Y4997 1@n 195 200 205

Tyr

Lys
Leu
Val

SerThﬁhﬁedA&£h~2§B i%rp0¥f4§g§§§?3 gSE; 24':P?L¥§§ égg gﬁ

Gly vVal Gly Val
35

Ala

40

Leu His Ile

Trp

50
Leu Lys
65
Val Leu

Cys Ala

Leu Val

Ser
Thr

Arg

Thr

Arg Leu

70
Met Thr
85
Ile Asn
100

Val Ser

115

<210> 114
<211> 1580
<212> DNA

55

Thr Ile Ser Lys
Asn Met Asp Pro

Pro Ala Tyr Phe

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 114

gctagegttt
agcacacadgg
acaggtaagg
catccacttt
ccctgegetg
actgagcact
gtggctyges
actgacaatce
ccctgtggat
gggccaagygg
cetggecaccee
ggactacttec
gcacaccttc
cgtgecctee
caacaccaag
accgtgecea
caaggacace
ccacgaagac
caagacaaag
cgtccetgecac

aaacttaagce
acctcaccat
ggctcacagt
gecttitcetet
gtgaageccea
tctggtotag
cacatttggt
tccaaggata
actgccacat
actctggtca
teectecaaga
cecgaaccyy
ccggetgtece
agcagcttgg
gtggacaaga
gcacctgaac
ctcatgatct
cctgaggtea
ccgegggagyg
caggactggce

ttgttgacta
gggatggagc
agcaggcttg
ccacaggtgt
cacagaccct
gtgtaggetg
gggatgatga
cctccaaaaa
actactgtge
ctgtgagcecte
gcacctctgg
tgacggtgte
tacagtccete
gcacccagac
gagttgagcc
tectygyygy
ccocggaccec
agttcaactg
agcagtacca
tgaatggcaa

Leu Lys Asp Ser
Ser
Ser

Asn Val
Al a Val
Ser

Trp Trp Asp Asp Asp Lys

Asp Thr
75

Val Asp

20

Ala Tyr

105

gtgagatcac
tgtatcatce
aggtetggac
ccactecccag
cacactgact
gattcgteag
caagcgctat
ccaggtagte
tcggataaac
agcctceace
gggcacagey
gtggaactca
aggactctac
ctacatctge
caaatcttgt
accgtcagtc
tgaggtcaca
gtacgtggac
gagcacgtac
ggagtacaag

33

Ser
Thr

Gly Trp Ile Arg Gln Pro Pro Gly Lys Ala

45
Arg Tyr Ser
60
Ser Lys Asn

Thr Ala Thr

Trp Gly Gln
110

agttctetet
tcttcottggt
atatatatgg
gttaccctga
tgtaccttet
cctceceggga
tctecatcece
ctcacaatga
cccgectact
aagggcccat
geccetggget
ggcgecctga
tcecectecagea
aacgtgaatc
gacaaaactc
ttcctettee
tgegtggtgg
ggcglLggagy
cgtgtggteca
tgcaaggtct

Thr Tyr

@tatMteaSergtSeycttye Phe Ile Asp Ala Ala Thr
Gy GQu Tyr Arg Cys G n Thr Asn Leu Ser Thr
Hs lle Ay Trp Lou Lou Lou Gn
Phe Lys Gn GQu Asp Pro Ile Hs Leu Arg Cys
Ala Leu H's Lys Val
Phe H's H's Asn Ser Asp Phe Tyr
Ay Ser Tyr
A u Thr Val
Il e Ser
Phe Cys Leu Val
Va|GlAs\631TﬁPr &y fzrﬁoGlz‘we?z@y Peu Afl—‘?rLeIDhéa%éVS \Fglo

Leu
Phe
Ser

Met Val
GIpr

6%170 75 80

Leu 85 90 95

100 105 110
115 120
G n Asn 130
Ile Pro
Arg Ay
Asn |l e Thr
Phe Phe Pro
Leu Leu Phe
Asn Ile Arg

Cys

H
?ﬁsg Phe Lys Trp Arg

Leu Glu

Pro Ser

Gln

Tyr
95
Gly

Val
80
Tyr

Thr

acagttactg
agcaacaget
gtgacaatga
gagagtctgg
ctgggtttte
aggctctaga
tgaagagccg
ccaacatgga
ttgettactg
cggtecttece
gecetggtecaa
ccageggegt
gegtggtgac
acaagcccag
acacatgccece
ccecaaaace
tggacgtgag
tgcataatge
gecgtcectcecac
ccaacaaagce

60

120
180
240
300

360

420
480
540
600
660
720
780
84GC
200
960
1020
1080
114¢C
1200



<211> 254 <212> PRT <213> Hono Sapien <400> 117 Met Trp A n Leu Leu Leu
Pro Thr Ala Leu Leu Leu Leu Val Ser Ala 35 29 Novenber2@8@6emBer304€ 15 Ay
Met Arg Thr Qu Asp Leu Pro Lys Ala Val Val Phe Leu Gu Pro 20 25 30 Gn
Trp Tyr Arg Val Len Qu Lys Asp Ser Val Thr Leu Lys Cys Gn 35 40 45 dy

Al a Tyrceecdyce &ditAfRaAsdhcottctibadd ReddP PheqEhS Asfaddctca 29665 60 Ser
Leu || egdSera&Ger MdrcAMdaatSetfcobgitghy hehecddL aAspgM @ Akarglhetg 65200 75 80
Val AspcAgptSer @ortGarcTyragAugealy sgddgngddy tdsyaghots Segogbhancd eas@5 90 95
Ser AspiPgersfal GaatEraGurVated sclidoec@ay odegycterr teusdegotaGlA40 100 105
110 Al &E£FFERRELG AT EVEC2PHEIEYSI @ GCaoPED 2Pt Hﬁégqlséagwlgoms 115
120 12573 FF3E988y g %3@@ HEITHI2CAPR P8P Y §LEHFEC VM THI99TH#2 LAB° G n Asn
130 135 P48%9 Cégyc‘i% Yy Arg Lys Tyr Phe His H's Asn Ser Asp PRE Tyr Ile
Pro 145,7350,;455 160 Lys Ala Thr Leu Lys Asp Ser Ay Ser Tyr Phe Cys Arg
Gy LeuMal 4485 170 175 dvy Ser Lys Asn Val Ser Ser Qu Thr Val Asn lle
Thr 11l e<sihs f@rn 180 . 185 190 Gy Len Ala Val Ser Thr Ile Ser Ser Phe Phe
Pro Proc2@3y Arpnfidial 9be2@0 205 Val Ser Phe Cys Leu Val Met Val Lou Lou
Phe Ala Val Asp Thr Ay 210 215 220 Leu Tyr Phe Ser Val Lys Thr Asn Ile
Arg Ser<?38¢ Thr Arg Asp Trp 225 230 235 240 Lys Asp His Lys Phe Lys Trp
Arg Lys*%ASp %ﬂﬁahﬁlﬁ %ﬁtﬂy”st 245 250 <210> 118 <211> 111 <212> PRT

<213> Artpfi cl| al Sequence

Gln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15
Thr ZLeu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30
Gly Val Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu
35. 40 ' 45
Trp Leu Ala His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60
Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 7% 80
Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 90 95
Cys Ala Arg Ile Asn Pro Ala Tyr Phe Ala Tyr Trp Gly Gln Gly Thr
1c0 105 110
Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 _ ' 120 125
Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140
Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160
Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175
Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 120
Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205
Asn Thr Lys Val Asp Lys Arg Val Giu Pro Lys Ser Cys Asp Lys Thr
210 215 220
His Thr Cys Pre Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 235 240
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255
Thr Pro Glu Val Thr Cys Val val Val Asp Val Ser His Glu Asp Pro
260 2865 2710
. Glu Val Lys Phe Asn Trp Tyr Val Zsp Gly Val Glu Val His Asn Ala
2715 280 285
Lys Thr Lys Pro Arg Glu Glu Gln Tyr Gln Ser Thr Tyr Arg Val Val
290 295 300
Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320
Lys Cys Lys Val Ser Asn Lys Ala lLeu Pro Ala Pro Ile Glu Lys Thr
325 330 335
Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Glmn Val Tyr Thr Leu
340 345 350
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<220> <223> Synthetic Construct <400> 118 Asp Ile Val Met Thr G n Ser Pro
Asp Ser Leu Ala Val Ser Leu Ay 1 5 10 15 du Arg A a2dNovdmigerAsms Cys Lys
Ser Ser G n Ser Val Asp Phe Asp 20 25 30 Gy Asp Ser Phe Met Asn Trp Tyr
Gn Gn Lys Pro dy Gn Pro Pro 35 40 45 Lys Leu Leu Ile Tyr Thr Thr Ser
Asn LowrG prolBEr Ary M) cPh acASPhr 595 38n660in AP LherSermGoyysSer Ay Ser Ay
Thr Asp Phe ThesLeu Thr Ile Sesso 65 70 75 80 Ses Leu Gn Ala Qu Asp Val
Al a ValLefyvallyps QL Bhien TG rPrSeferAghp 8390.05a1 Sen BspcRr gefyr Thr Phe Qvy
Gn Ay Th#’Qys Leu Gn |l e7Bys 100 105 11080<210> 119 <211> 218 <212>
PRT 36 P(ﬂgg ‘va@h%é’IIOZ%BAS??fSﬂW ﬁJW|T<§1Ffa'¥hIS§a<méﬁéeVE%22®i>A52223> Synt heti c
Constr 4 19_As G n Ser 0 As r Leu Ala Val
Ser Leulge(r;‘l P %9% 3%6 55@ J“%@Y A|Sarﬁ{ If?”eT%rYa@%sPLi‘( 5p§8f Ser G n Ser Val
ASp Ph%rés'prnglg%lﬁoGl}GAXn%@ S sBhe §eIA§£‘1 I{]Q H ax! @n Lys Pro Gly
Gn Pro Pro Q045 Lys Leu Lougzbse Tyr T r Her Asn Leu Gu Thr Ay
Val PraeAspis B6n 39:6fr Arg FRherRebe ke Sedr ﬂaﬁ/ seered ¥1hksAsp Phe Thr Leu
Thr Ile Ser 6570 75 80 Ser &&u Gn Ala Gu Asp Val Ala Val Tyr Tyr Cys
Gn Gn Her Asn 85 90 95 Ser Asp Pro Tyr Thr Phe Gy Gn Sly Thr Lys Lou
GQu lle Lys Arg 100 105 110 Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro

<2 ;
Pro Ser<211 254u Gn 115 120 125
<212> PRT

<213> Homo Sapien

<£00> 116
Met Trp Gln Leu Leu Leu Pro Thr Ala Leu Leu Leu Leu Val Ser Ala
1 5 iQ 15
Gly Met Arg Thr Glu Asp Leu Pro Lys Ala Val Val Phe Leu Glu Pro
20 25 30
Gln Trp Tyr Arg Val Leu Glu Lys Asp Ser Val Thr Leu Lys Cys Gln
35 40 45
Gly Ala Tyr Ser Pro Glu Asp Asn Ser Thr Gln Trp Phe His Asn Glu
50 55 60
Ser Leu Ile Ser Ser Gln Ala Ser Ser Tyr Phe Ile Asp Ala Ala Thr
65 70 75 80
Val Asp Asp Ser Gly Glu Tyr Arg Cys Gln Thr Asn Leu Ser Thr Leu
85 90 95
Ser Asp Pro Val Gln Leu Glu Val His Ile Gly Trp Leu Leu Leu Gln
100 105 110
Ala Pro Arg Trp Val Phe Lys Glu Glu Asp Pro Ile His Leu Arg Cys
115 120 125
His Ser "rp Lys Asn Thr Ala Leu His Lys Val Thr Tyr Leu Gln Asn
130 135 140
Gly Lys Gly Arg Lys Tyr Phe His His Asn Ser Asp Phe Tyr Ile Pro
145 150 155 160
Lys Ala Thr Leu Lys Asp Ser Gly Ser Tyr Phe Cys Arg Gly Leu Phe
165 170 175
Gly Ser Lys Asn Val Ser Ser Glu Thr Val Asn Ile Thr Ile Thr Gln
180 185 150
Gly Leu Ala Val Ser Thr Ile Ser Ser Phe Phe Pro Pro Gly Tyr Gln
195 200 205
Val Ser Phe Cys Leu Val Met Val Leu Leu Phe Ala Val Asp Thr Gly
210 215 220 _
Leu Tyr Phe Ser Val Lys Thr Asn Ile Arg Ser Ser Thr Arg Asp Trp
225 230 235 240
Lys Asp His Lys Phe Lys Trp Arg Lys Asp Pro Gln Asp Lys
245 250

<210> 117
<211> 254
<212> PRT
<213> Homo Sapien

<400> 117
Met Trp Gln Leu Leu Leu Pro Thr Ala Leu Leu Leu Leu Val Ser Ala
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Leu Lys Her Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr '.. 130
135 140 Pro Arg Gu Ala Lys Val Gn Trp Lys Val Asp Asn2®Navdgber G006 Ser
145 150 155 160 Gy Asn Her Gn Qu Ser Val Thr Au G n Asp Ser Lys Asp
Ser Thr 165 170 175 Tyr Ser Leu Her Ser Thr Leu Thr Leu Ser Lys Ala Asp
Tyr G uiLys 180 185 190 = His Lys Valy Tyr Ala Cys GQus;Val Thr Hs Gn Gy
Leu Hemipat=tProg 185 2Q0aZ0%euMale TIW nhysvdievaPheAshn &rgray G u Cys 210
215 37 20 25 30
Gln Trp Tyr Arg Val Leu Glu Lys Asp Ser Val Thr Leu Lys Cys Gin
35 40 45
Gly Ala Tyr Ser Pro Glu Asp Asn Ser Thr Gin Trp Phe His Asn Glu
50 55 60
Ser Leu Ile Ser Ser Gln Ala Ser Ser Tyr Phe Ile Asp Ala Ala Thr
65 70 75 80
Val Asp Asp Ser Gly Glu Tyr Arg Cys Gln Thr Asn Leu Ser Thr Leu
85 S0 95
Ser Asp Pro Val Gln Leu Glu Val His Ile Gly Trp Leu Leu Léu Gln
100 105 110
Ala Pro Arg Trp Val Phe Lys Glu Glu Asp Pro Ile His Leu Arg Cys
115 120 125
His Ser Trp Lys Asn Thr Ala Leu His Lys Val Thr Tyr Leu Gln Asn
130 135 140
Gly Lys Gly Arg Lys Tyr Phe His His Asn Ser Asp Phe Tyr Ile Pro
145 150 155 160
Lys Ala Thr Leu Lys Asp Ser Gly Ser Tyr Phe Cys Arg Gly Leu Val
165 170 175
Gly Ser Lys Asn Val Ser Ser Glu Thr Val RAsn Ile Thr Ile Thr Gin
180 .185 190
Gly Leu Ala Val Ser Thr Tle Ser Ser Phe Phe Pro Pro Gly Tyr Gln
195 200 205
Val Ser Phe Cys Leu Val Met Val Leu Leu Phe Ala Val Asp Thr Gly
210 215 220
Leu Tyr Phe Ser Val Lys Thr Asn Ile Arg Ser Ser Thr Arg Asp Trp
225 230 235 240
Lys Bsp His Lys Phe Lys Trp Arg Lys Asp Pro Gln Asp Lys
245 250

<210> 118
<211> 111
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 118
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Asp Phe Asp
20 25 30
Gly Asp Ser Phe Met Asn Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45
Lys Leu Leu Ile Tyr Thr Thr Ser Asn Leu Glu Thr Gly Val Pro Asp
50 55 60
Arg Phe Ser Gly Ser Gly Serxr Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gln Ser Asn
85 90 . 95
Ser Asp Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 119
<211> 218
<212> PRT
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29 November 2006

<Z213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 119
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15
Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Asp Phe Asp
20 25 30
Gly Asp Ser Phe Met Asn Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45 )
Lys Leu Leu Ile Tyr Thr Thr Ser Asn Leu Glu Thr Gly Val Pro Asp
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gin Ser Asn
85 50 95
Ser Asp Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
100 105 110
Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
115 1290 125
Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
130 135 140
Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
145 15¢ 155 160
Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
165 170 175
Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 190
His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
195 200 205
Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215
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