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[0009d] I n anot her aspect, there is provided a VL
chain region conprising SEQID NO 7, SEQID NO 8, and
SEQ ID NGO 9. [0009e]ln another aspect, there is
provided a nucleic acid encoding (a) a variable heavy
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at least 95% identity to that set forth in SEQID
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SUMMARY _ 7
[0009] The preseht disciosure proQides novel agonist antibodies and fragments
thereof that specifically bind to an epitope of the human Notch3 receptor in'the
LIN12 domain. _

| [0009a] In one aspect, there is provided a variable heavy ("VH") chain region
comprising an amino acid sequence having at least 95% identity to that set forth in
SEQID NO: 2.

[0000b]  In another aspect, there is provided a variable light ("VL") chain region
comprising an amino acid sequence having at least 95% identity to that set forth in
SEQ ID NO: 3. |

{0009c] In another aspect, there is provided a VH chain region comprising SEQ
ID NO:4, SEQ ID NO:5, and SEQ 1D NO:6. | -
[0009d]  In another aspect, there is provided a VL chain region comprising SEQ

ID NO:7, SEQ ID NO:8, and SEQ ID NO:9.



an epitope of Notch3 in SEQ ID NG 10. [00090]In

anot her aspect, there is provided a humani zed form of

the anti body as defined above. [0009p] I n anot her

aspect, there is provided the use of an anti body -as

defined above in the preparation of a nedi canent.
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o REh G T AnSibet Aracesr Belsr S BiFlited 8 YPEbT iAo theunucleic acid
as defited at®@&. and vect ors harbori ng the anti body
e es of the ent. di sgl osure 0012] The
[OWRBHE o nin aneloenaspertAneis s RipVideita CAl cupprighe the vector as
defirR@ossyveed by the agoni st anti bodi es of the

di scl osure. The present disclosure al so includes
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oL Rl 40R, SBERE R oS Piskls sbBomedlh GRS <
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[oobpgat mbn@thei\bé;fé&t 3hérl iabeslidie s afdBod iy prbRRIdISantibody
associ ated w t receptor inactivation.

comppyising Awatrrﬁ@rth@ h?ﬁlb as fefinedabeveeunsles senditionsaprrepriateifer the
probil&idtS6F A arilted§ aRBiiNaiY B antibody produced.

[0009m]  In another aspect, there is provided an antibody that spécifical!y binds to
an epitope of Notch3 in SEQ ID NO:11.

[0009n] In another aspect, there is provided an antibody that specifically binds to
an epitope of Notch3 in SEQ ID NO:10. -

[00090] !n' another aspect, there is provided a humanized form of the antibody as

defined above.
[0009p] In another aspect, there is provided the use of an antibody as defined

‘above in the preparation of a medicament.

[0009q] In another aspect, there is provided the use of the antibody as defined
above in the manufacture of a medicament for the treatment of a Notch 3 related

disease or disorder.
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in the treatment of Notch 3 rel ated di seases or

di sorders associated with e.g receptor inactivation

conprising the activation of said defects by, e.g.,
~activating Notch 3 signaling independent of |igand

bi ndi ng. Notch 3 related disorders may include, but

not limted to, CADASIL, famlial hem plegics

igraine (FHM, famlial paroxyti.c ataxja, Al eqill .
(oo e PR oty e PP o BB oglioBBbinding sice
andPESEEIAREE Bt Kihd ThE shineldpitopE 88 15 Ehtivdecslofdrpipedsent he

am no acid sequence of Notch3. The EG- reggg%ﬁ%% ion

diselgsipd g herastiibarienof g Rrepei disrlosise agliveigh! fiRges

si‘gﬂgﬁg@'tﬂro%fghqﬁéﬂoﬁé@% tBPindep&hdet belligank¥idyihg. 1503;
and~the dinmerization domaln extends from am no acid

[008ki didekbsrosue Iighaies(tbe 261 geid sequencesof drpyariable heavy

A (0) y ]
and R A SR ET SR RTRRHeRBI NE g ftbauences
Andtheeginbbdgintdmt opthie dissdsurd eardideg tbé ORI sbqugncRie bt the2e
Notch 3, and Notch 4. [0018]Fi gures 4A and 4B depi ct
aniodiS§eavy and |ight chain variable regi on Sequences
[OOQE; antAmbidrhsbommnest sfiaé pastehbaigylodle iRdiGdeslBe(CBEGhes and
" IDNG 2), with CDR regions underlined. [0019]Fi gure
vegforgdsrarngdhe aptibediseequepees et thgsesenbpiselostis e 5
Wi t | j: - 1= t i
O o e o el FEb eI RS iR by g agonist
antiodigsf dyo disslosureahe poekend disglogutealibe iciidegaatibodies that bind -
cl eavage of Notch3. [0021]Figure 7 depicts Notch3-Fc
fusion protein constructs for epitope mapping of the
bi ndi ng site of 256A-13. [0022] Figure 8 depicts the
conmpari son of the engineered Notch3 | eader peptide
codi ng sequence to- the native Notch3 | eader peptide
codi ng sequence (NCB! GenBank Accession No.
NM 000435) show ng the changes of nucl eotides (8A)
and the translated am no acid sequence of the
engi neered Notch | eader peptide sequence (8B). Figure
8 C depicts the LIN 12 domain and 8D depicts a
subdormai n epitope of LI N12.
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[0023] Figure 9 depicts the generation of domain swap
construct by PCR-SCE nethod. Arrow bars represent PCR
prinmers. Open bar, Notch3 sequence. Filled bar,

Not chl sequence. [0024] Figure 10 depicts the am no
aci d sequences used in the Notch3 LIN12 donmain

e
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the“term nol o used herein is for the
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_ plural reference unless the 08 Iext cltgarlé/ ﬂlq % i?)odles
[001dfﬂ herAwateer ambpdimerd pbinefEesanb e OREE (5 La P ©
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erw se, technical and scientific terns and any
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Not&%%%}%ﬂﬁgﬁﬁy‘éﬂ? fl%ga%lﬂﬁ)\llﬁgri] rﬁét&?fa')‘cﬁtétﬁdldlsdr@er%%y .

e
inciudet botisotaimdtedin cCABAS s ifamilialrhestiplegios mrerme (FHM)Hemdlai

d b d b f the .
arcyAERtanes AVEIE Smoriing Snd RSy 8?%4"%?%"ﬁ’%3’i§;ea§§%?ces, °
BRIEF@E@%EIP'I’CI?N @FG'HEEtStGlURﬁShher ein. [0027] Al |l patents
and publications nentjoned herein or ated
[0018D; o Fiitisy I diepie e boRe et Naset B Fak Teepat
reglérh&tBH(ﬁé)ﬁéﬁ'n hind SRk feBide 4316 198@‘%@&!?\”@ dd?'@dln extends from

_ proteins, enzynes, vectors, host cells, and
amineeadio tesidug b@#@p‘tﬁ&%an@ therdimerization demain exendssieem amino
156?1!8 i nvention. However, not hi ng herein
ac;d%é@ué@éﬂ%éons rued as an adm-ssion that t he i nvention

[0016F nBiguenPi(AHEiddpicta thiecataine acitb$eqiiesed cxopaison betwaane
of pri.or invention, ., Defi ns [ 0028] Terns used
hum?’h#‘@ﬂﬁﬁhidt’%'ﬁ? Ecﬁﬁ hﬂ%d};\?e to be construed with
{0019y di FRjlYe 8RigplckPineder RANHOYILY Of Nitols ¢, Nbtchra] Noathy3, and

skill in the art. However, Applicants desire that the
Notchdi | owi ng terms be given t he. particul ar definition as

[001 Sjjef ' ﬁ@ga%eilsmﬁ’??} l4 ictse H@é\ﬁ%ﬁt I?Hpétaﬁﬁ‘ Uér?éblté’ region

dent I°c respect to

sequpotgqoefmntdﬁomba uaorslanay antéodly AL Zﬁﬁi\ X (%E\Qé!a tNCbo?ﬁleth
ng at least 70% or 80% or 90% or 95% -

CDRgS@_SQﬁ&’QH?@E% 'i ty to the ref e? ence po? ypepti d?a i

[0018jequEgaee 5 prikc)tseas cifetase r(;emp’&atrtas*say af Emmpgaé § showidg

_sequence nay canstr.ue uence 0
activafi Sg By Seats MaB3on e RoIGE R or 0% or
[002615% FiBLre Yo 5i8UAB G phetl Notoh3 &yohRec BRfitIIRRGH

nucl efc acid sequence. [0030] The term"identity" 6r
metaliopsaisiasgleaynae of He@Sast rued to mean the percentage

[00212‘; eqﬁta Q& PGk ctrs%%teHﬁti fﬂsnéﬁﬁr&éﬁﬂ%ﬁéﬁ&tsst%ﬂgﬁgﬁ h&ing

ntica residue of a correspondi
of theslqdigeitetad 26BAETS. | t is conpared, after aligning the

1002235 5058 A0SThE B8 @%ng?{ggﬁggﬁﬁ,ipg&ggm@g Ibfiger pgptide
codingeeuaBee toane ”?f*'e Dot lentepepte ﬁ?éﬁi@ Corpionme (NCBi
GenERBRESPn Bio. M A4S} shtried of niiclgafiles(8A) and

shall be construed as reducing |dentrty or honol ogy.
Met hods and conputer prograns for the alignnent are
well known in the art. Sequence identity nmay be
nmeasur ed usi ng sequence anal ysis software. [0031] The
term"anti body" is used in the broadest sense, and
specifically covers nonocl onal antibodies (including



WD 2008/ 051797PCT/ US2007/ 081797 [0032] As used herein,
"anti-Notch3 anti body"” neans an anti body whi ch bi nds
specifically to human Notch3 in such a manner so as
wd Soreityate Notch 3 si gnal i ng i ndependent opct/bgRRths1797
[0033] The term "variable" in the context of variable
domai n of antibodies, refers to the fact that certain
the trgpslatedramipe acidesasuenes PElhgswginesred Npish lesdesipepties y

sl R STENE AL P NGB8 obi g

epitolbe)bf LiNsi2parti cul ar tar get _However, the variability

;S t evenly trlbut L ou
002353, B Btely5t bLRULFeh DEUSHI S EP QAR50 P soe
meth@@m@aMebm%e@omRemmné@r Olpgn et Ngttht segyueege ofited bar,
CDR1, CDR2, and CDR3) al so known as
NOtCN/%%}WP?abI e regions both in the light chain and the
[0024)2aMg GBI YA 3R SmiRNBid SeqUdiReSREEd IH BBINbtch3 LIN12
conserved portions of variable domains are called the
domdin gpitamsy mapriRy of FeeMARrd9%8/E3-donmai ns of native heavy
nd ts4C
024t g#e @9% 11 @@p@é tﬁeaﬁiaf g J%pg.ggsffgr ﬁﬂéém;.tope
map;mgmfez&e@m&y t hree CDRs, \Nhl ch form | oops connect| ng,

_ s formng part of, the 13-sheet
DET@EEL#cﬁﬁsgﬁ%ﬁ@gDRs in each chain are held together
[0026! CHHos$ Rivehtofl igirioy limjted hetriéﬁ)ar&@ilm‘rﬁemﬁdotow tgrotolels, cell

fromthe other chain, contribute to

lines, gciagse i 5 heagents gesaibgahenein berguss they &ayam Y pBitaer. the
Kabhp |
e e B o R A orles Fifing paftioar embodiments only
and lseeehemaed kel Ilm(ti@esqqpe gighe peapentingpRtions Abesachigersin and in
' I n e u )
the apR RSN, LS SRR BERE 40 St R e RG0S BRI tbfeflonce
unless\isd eomtekt dfeﬂraﬂductetesalthem$@§£g otdienencs & Tatbst aeld;"dncludes

T I N G TENCY M

termd @iy éxtrﬁdymg ueed wardimbhhee tregiame nriesamgkes cdfnmonly
ragnents include F and

undefsipac B RHPLOOTIR B KBeArLdne Bﬁfgo??w%@f@éﬂorb)r/ﬁthough

any ntAb@dan@ At SinIaEYr E§uitaleABANGEE NBEHBE] herein can be
qual itative biological activity in common with a

used frulhie-praetiperofdie Prasat inFetias %@@m@a'ﬂﬂﬁ@ﬂ’lpéﬁaﬂew%s and
of an anti-Notch3 anti body is one

mate%?%ﬁ@@é%&@ee%%k%ﬁa Not ch3 receptor in such a nmanner

[002730 oMl majemns@melrptubhcatmmlssmmttqnatﬂ Ihereie dees mcotperatbd hietgin by

t o ,bind its liga Lo niti .
referdfiog 8 SISRLA it ot R e b e e Bieht Bhiqsing
the pﬁo@@ﬁecan ?meamedmdl esst ceié el ethbuolofieabgparted therein that

F(abl)2 fragnents. An "Fv" }I ment consi sts. of a
mightdienseciyit i RTERSH! IBYRNUBRe HAVEET.CIo4HAG DSrah i be
constﬁféaaééwz le%:ésﬁcﬂ%at NN FeNtdh e hoP&fBEH 3 hRBdbté L

di nmer). IS in this configuration that the three
dBdQﬁN%bbﬂmeééﬁDU@ﬂPwmﬂﬂUonaln interact to define a

target binding site on the surface of the VH -VL
dinmer. Collectively, the six CDRs confer target

bi ndi ng specificity to the anti body. WO
20081051797PCT/ US2007/ 081797 However, even a single
vari abl e domain (or half of an Fv conprising only
three CDRs specific for a target) has the ability to
recogni ze and bind target, although at a | ower
affinity than the entire binding site.

[ 0035] "Si ngl e-chain Fv" or "sFv" antibody fragnents
conprise the VH and VL dongi ns of an anti body,
wherein these domains are present in a single

pol ypepti de chain. Cenerally, the Fv polypeptide
further conprises a pol ypeptide |inker between the VH
and VL donmi ns which enables the sFy to formthe



single target site. Furthernore, in contrast to
conventional (polyclonal) antibody preparations which
typically include different antibodi es directed
@%blﬁ??ltmﬂl fferent determnants (epitopes), ﬁ@pﬁszommgﬂm
monocl onal antibody is directed against a single
determ nant on the target. In addition to their
Defindflews i ci ty, nonocl onal antibodies are advant ageous
n t t t
002811, ' 2 B gELCHB AR ¥ 1 BEIEEIC orgnary
and tymda!fmmmﬁgmtxobenabrdmanyj sbmremetan’e lbwee act Applgintshiesire

tnat i FRIBBAAREms Sprath R oyl CRBaraL s BRI eLoay- 1o

[oozsi_re Cﬂ@%l’frﬂ@é‘i meaeﬁuw idagtica Oﬂzth:tesﬁéctab ahhimtisotly biesiy
particul ar nmethod. For ex t he ﬁtnocl naI

| polyp&ﬁthi%%m@wfe Aay e copsiniegias %}%@@HEV cheiash
70%, 'cﬁ%'o% & obBo B @B@@@edﬂ%b@ Rebhtityi 19 fic retreed ?wybesndael I
known techm ques. The parent nonocl onal bodies to
sequécalsE® ﬁennawmeéaﬁ@eow UGEithacip SEYEsTICe] f‘ﬁ%&é Reicansifgd as a

sequ%gch R Fé;éh{jgsee%ipﬁlhg%g%g@%w f‘g%?ﬁ 95‘%5 o 952 éoﬁgézo

sequ@}ceridemnjmtmﬁmtrefmelhmjsuci{elti@%@l]Selelum zed forrrs of

on- uman (.e. mufi ne), ant |es re hi '
003 prr BB RRLY” Pt dh shef e iar fb RO rhEgh e
percdnfi@jeesf artint @Ridasidves frathe danld rdatd::é@tmehée at @k @lentical with
t arget - bi ndi ng subsequences of antl bodi es 21
the resshiean? mrm%nd@eéﬁaﬁ%@ed@rwm%' 15 CHIRRIRC h%\éﬂﬂ@“gnmg the,
sequéﬁq@é%’ﬂjl iRPMiidhg % sﬂﬁr}ﬁé'c@&sarykt?aﬁﬁmhéﬁ?ﬁa)@ﬁlbhb%ent
_ rise substantially all of at |east one, and
identity/for & wlremqu@rma abd @oamid@lnguaﬁlymnwvawe gifbstitutions
as pat?thu&%@%é@ér*c% @%Ijﬂl fNE,?f?er Ry r(g—g%rﬁm'al ‘égfeEEPﬂQ'?ﬂrYn%ertlons

ose 0 I'n an
shall balkehstniddehd mdabingodentl’uyeo:Fiﬁbme!ggpnMedlceistafmb@mputar

proaraiTE B g e eyt iing gl S pnre sRTrarce

measumwmgd;gbque%e@mwsmomeon (Fc), typically that
man i munogl obul i n te%agt e chosen

[0031ﬂ er ﬁ%he tean|"antibagly[" {s yseddn they gl senges fiflsir%)ecf W%\TSUB%V%
mono%rdPﬁﬁﬁa{nbdd'ieé (ﬁn@cﬁ.gge Hﬂ%ﬁgf&h %Qﬂwdchﬁbl atlboB re@,g.wdmw

be preci sel ntica DNA cont ent ue t

ant:br@we$ madaneltispedi mww@ﬁ(e®t%$9®ﬁ§ anigpdign). ape GgERgdy
fragﬂetﬁ?é (F ﬁ aéhrﬁef Q%b{t @%érzsﬁr%d% IP?B !?‘%Hg@or tgﬁﬁr x%ﬁy(Abs)

and mrrmnogtdbuhi@(lgs‘l)rwe glycmproiuhs $aving dk same strugiues ent

t t
charaglirRacs L ReHe A vpodids Bl POKalPesTel 1 SPEsiPd o
immu@e Iob?ﬂfs i?@lbbe{bbﬂﬁ?r}mﬂdﬁlleiél‘%}dﬁft&es%ml\t&bﬁww rrlrtgeduws which
lack tafhen 8POGES i T IRR BRGY A VT SRR G O 58 (5. 166,
IgE, |grg§]@38%nd';§?[)§m[ '(@@ I éﬁa@ﬁz% @ngGaf 1g¢\1%ﬁid IgAR) or

ismwth refers
subclasgy Nativg apkipedies ieod ivasineglobying g1 L@éallly @@temt@fﬁamgrﬂﬁ

o EG Polt2SgRRL O RICSERMOE S g L o

and twd ndmﬁlba]rhmy (Heteains o Eack ékbvy chaii hah abdire epd a variable

i.-n ed. The cell ternmed "host «cell.:  and .|
domalE ok ea PP eE b B BTE: 5 Bk hab®
variatflé eoafaio bt 6ndead (9lahd d dististehe deakiroatstssdther évsd.of - E.

coll. Typical eukaryotic host cells are mammal i an,

such as Chi nese hanster ovary or cells of human
origin. The introduced DNA sequence may be fromthe
same species as the host ¢gll of a dfifferent species
fromthe host cell, or it nay be a hybrid DNA
sequence, containing sone foreign and some honol ogous
DNA. [0042] The term "vector"” nmeans a bNA construct
contai ning a DNA sequence which is operably linked to



[ 0046] As used herein, the term "Notch3-nedi at ed
di sorder" means a condition or disease which is
characteri zed by the defective or underexpressed
t eceptor. Specifically it would be c
W(Flgoolg’h%f’%de conditions associated with degenfg&:{p|§i\(/|§}?081797
di seases such as. CADASIL, FHM famlial paroxytic
[003%t axis sl fageinl, @r&ymdbcbﬁantilamly atdaes ateayeibedypivhich binds

speclislaeDH RS NWOATY Sorm & PAPTRecoP FEUGIOND o i B

,ndeﬁégae,lgqutngg,qd as i mmunogens for generating antibodies.
he anti is directed against the target of

[0033] nt ehesterm BasiaNeidn yne eondextfl yatakle dan“@.'rbpfo@t@gpw refers

to thd %P@E?Qérté?r? E%H%ﬂ%'o‘? %&%zaﬁ%&h&hé AP BxhsiBE in sequence
suffering froma di sease or

among aﬁnbdéues @card aresiﬁed in fezpindiag ape apediciyrdfach partichiar

antlb{f@rk ts Q%R%B%af !ats .Ilﬂqgew?\%fmfﬁ%%gﬂgﬁ’lmwgnb%ﬁgﬁgtrﬁ)ﬁfed

througl@trmh‘mrmm diofnamsnﬁdatllnmimmg &mdnmlamta:ataéumwee sdtmeents

catleq GUAPREP P LAC IR SRS L Sx G B2 eAItLF BRS)

also o8B hypeplarldbhs Regidhsthoth iMBieaght e bldd:l e ﬁ@dwldhaﬁ

a receptor) can be used as the inmunaog
variatip deniais. v/ Moge high yesahseved merians qfwaﬁgt?i@ [HOMEies are
l it
catoBRIEHEGRIERS, 1H8sRA Rorkmgete 1) aSels ok
each lcomesiye murrf@rel@@rmelarselwauaﬂwhwe ﬁo@r@etmafm@mmd by

conn%ﬁgﬁgﬁiﬂggmﬁ % Cuﬁﬁ’m %’){2 qnﬁéﬁé&?dt ﬁ%ome casea forming

part dﬂsthétﬂ—sﬁemt spustpes.i Tige @mﬂsbnahaels chmhlarbelehﬂpgetdmat int cfaose
e |n he art 0049 tiv ene or :
proxiRRY SHU BRI gons g Wit HieC R oy sty B Wi sRhigbute o

the fdrr&hﬂor@opﬂhéﬁ’cﬁﬂg@t Erndﬂ‘td"sﬁfe SHEPEBEGES (beedcdtat, @nfl Sequences of
expressed in an nunber of expression systens

Proteis iAol iR HBtES NN HBRHU BT TR, BT GRfr M
(1987f)f‘eA§D§ed P@%ﬂp%nﬂfer g%'lﬁ&uﬁ@&oﬁmmﬁﬁﬁo%|d\@sfd“u%s is done
eceptor an nucl €i ¢ acl d Sequence for human
accomimgcth3he ismpnoglobulin aminaraqic easiduegiunebelingl ysten: sf Kabat, et
332 and 5, 759, 546). Because of the
a, unﬁ%%s ﬁ‘f“?@%eé édgenetl c code, a multitude of
[0034nuc | Teet tede "ar&cbmlydﬁgnm orfarg td}\IetpoI'tB)ma‘casfprﬂdengﬂn anihady,

generdlix 1k ey tutiii Ae Verthp e iy | xpr s PRadutiond fmgasnts

mc|udy1F(@9§ F(hb's FaEWakdPl Gragmentse SEreqshras s BlihetitMabf&gment or
I'n accordance with the standard triplet genetic

analosoafearagn%&qﬂyu iz Q%nﬁwdﬁlﬁi’l"@dﬁaéf@t@%&&é%@a'ﬁ‘f YitYdBdes
comnidi wﬁ%%@léﬁétwg@&tgdgkg N@k&haer scr@fmteha%rﬁém of WhlBlog of

varil ati ons er ed
an angee@cn® amtmmm 0820dT¢iDeATbind drn@ Nﬁ’ECI‘D?n ggeeptor in such a

PR LSRR TR L ) Aot o

its llgmmﬁnﬁlem@gmhng[ QbR deevaedni, ManttioNat Tagnentd wathmespect to

antiooliSR e oY e bR hEiRUs Sognelie MT g JEHPeDt Grrchis ofa

d[merQﬁrb%%rhé%W ARdnet Ikt arain Qaﬁ@bld d@ﬁmremp@tuguft Reri-ebvalerfs
npari son between human se Not ch3 showed t hat

assoqiakion (oo a ki) a ki 9 frsf@tﬁfémf agraélpe th%éfﬂﬁ Heae Chirsigiach
varlaﬂ;l@%ohﬁ] ﬁ]@fﬁ déf%%?@b@ birRESRESh Nt GRBcE 8¢ 8RNGL v,
en icial, be expressed as a fusion

dimemp erI@ChV&!hathe lsa(sCDﬁ’é onpfes i@oethiagingrspacifiaibhiedhe antbody.
fusi on segnent. The fusion segnent often aids in
protein purification, e.g., by permtting the fusion
protein to be isolated and purified by affinity
chr omat ogr aphy, but can al so be used to increase
i mrunogeni city. Fusion proteins can be produced by
culturing a reconbinant cell transforned with a



[ 0053] The anti bodi es of the present invention may be
generated by any suitable nethod known in the art.
The antibodies of the present invention may conprise
al anti bodi es. Methods of preparin
W§g4ﬂy/§7‘lg%al anti bodi es are known to the skil %%/Uszommsnw
artisan (Harlow, et al., Antibodies: a Laboratory
HoweVenuaen aGsihgle spriablg ddavdin forlhabiof at drvyeoPesing Gyl theele

 CORY gparifos StprorLastr RO POBERR 854 fBelpouh ata

lower ATIMBOBER tRSekies Biidrsisite) Exanple 1 may be .
adm ni stered to vari ous host animals incl, ud q{ ﬁ
f@ hefiE YL

[0035j0t “"Single-elpindy" PRIV antibadydragmarys cemgrise
doméln?oﬂ@%%b Wil reﬁ'?l'h@s@ Bﬁﬁ'@ln@' 4 pPéﬁeYtﬂrPé‘@lhgie polypeptide

ant 1 bodi es speci he anti gen
chainadaéneratiy, aha bn ponemda fﬂﬁhﬁdgeﬂpﬂﬁﬁ? aemfmqptlaﬁ dinggr between

the Vmétgﬁ r\}ééoﬁg%n ] 'C‘ﬂa rﬂ%ﬂlé\?% Qk¢ t&g;nﬂQthggl% sltlfectldrse for targe

art ous uvant
binditigp i ncr ease the |nnunolog|cal response, depending on

100363 QoG erS  SekoRIes GBTAB L 771 BUNCORETIFHReN'S Hilp o pgtien-
bindird §|té§dmﬁ1|&ﬁ%§i’h@fﬁt§ c@ﬁ@rls@émbﬁbﬁém vatiasle aorgh (:\/gs)uch

as al um num hydr oxi de, surface active subst ag&es suc E
- conngled {a il qhwmvartﬁnﬁ gemaingdr ) ipitae sa@wm?wp&ﬁ e chain.” By
usmgg;ﬂﬂjiﬂeq tlé)tho Séneﬂsp htivBeh HPRo ASHBIRY BAItAS same

ni trophenol potent 'y useful human adjuvants
chains tttehdcasauseerq fmcead tmp&ﬂawwetheem@@emﬁytaéhdomams of another

chang 0 AP AR R P et he NPL. TOW

[00374d j quF(abmﬁagrmhnsme:ams the gordtant deyaimet the lighetiwinged the
| t
frt RRBAAY PO RACAI o e A =i (R "B e et (ab)

fragnidtys EHeOéi:ldltftﬂ{ ofd fefw teSicies ialthenearbesh ensenusoftihe heavy

ani mal host chosen. ljnuvants are, al 38 lA'ii’ (E’qH
chain Gld1 gomain pokising peal Mpre eysteinesiipmdha aptbqdy ipge region.
F(ab' m%@ﬂﬁ tsaa‘ilb YeHilded iy dIdRGE A tHedisultife bHﬁtHTHﬁthebﬁnge

e Su cutaneous or |ntraFer|tonea I nj ections,

cystemesmﬁtmaﬁt@é)u pepsip digestian sagict. \Addifienal ehemisgbeourRipgs of

antiobrriffie ot KRR ERSE o B KRR TPE S he
[0038)0! yirepterrdemohbcienal greibodylt ashyshdopdrebi refary fo pe aoidrady
oo ORCE bk SR o o BORSAS ol AT e

.ndmunénmﬁﬁa@ueh @ompPisRigah® pspaution arebigentioal sxgph far dossiblee
mmal bei ng i mmuni zed. Such cont‘urﬂatl on i nc

|
naturgliy ﬁequrmmut%tuonéémtd@%x P®RMaSENHETRE PZTCHG A é‘?mlona!
ntub?{}@éﬂw%?ém Eﬂ&ﬁﬁéa‘ng%clw@%ﬁﬁnér& %ﬁt.&bdlél@(ummgjh?%%nn@)%

I MmMunogeni C rotein to be conjugat ed that "a
whictca partentofisios beaw angtarlight hain s mhcai wgihgi-hemalegays to
cormel B3PI LRR ¥ e il B0 R ot
belongiry i an|santmutbudetlbdniytclmseorrmbcllasm wihiich the, rekejir of the

N T e TN
derived RBhSEMANST ébd&%spﬁrbdkﬁ@ngiﬁaano‘t{@érl Disoddilayaot subvkss, as

well SRR RLa O BTSN PR By cabiog i RS fpdeipgical
acnwwgt PRRNERBPA ig46 587 N6 RidAfisoi) el BOdPe8 Na'ﬂbﬂﬁ@‘ m@SA

odies are anti bodi es whi ch recogni ze a S|n9
81:6&4t (1 §84)).c Mainoelorahantibodifstase g e spgaifia. bginggliested against a

nonocl onal anti bodi es nmuch nore useful than
pol ycl onal antibodies, whigh usually contain
anti bodi es that recognize a variety of different
anti genic sites. Mpnoclonal antibodies may be
prepared using hybridoma technol ogy, such as those
descrlbed by Kohler etal., Nat ure 256:495 (1975);



WD 20081051797PCT/ US2007/ 081797 Di ego, Calif. US.
Application No., and SP2/0 or X63-Ag8-653 cells
avail able fromthe American Type Culture Collection,

M. USA. Human nyel ona and nouses Go7/081797
W‘ﬁi@@%?ﬂel oma cell lines also have been described for

t he production of human nonocl onal anti bodies
singld téogdiaite. Futthemmmark, (H3NBasio(cbaga)tionsr (pakgtonabanibody

o B AT AREBH SRS S A

'deterEH%d@(é?ﬂoHyé%' 848&h ﬁ@hbclbhél%nmmwlr@bm duminst ecsingle’

( Eur opean I'l ection of Cell Cultures, LP’WE %
detergyinashppdhe ta(get llo@editiendo EiainSpesipbHIMRRACIPNRhAFpodies are
adva@é@éb&thgﬁhéysnf’aﬁ;%egéﬁl\fﬁbéiz%dﬂﬁﬁtﬂﬁfh‘?bf&im@E:Qlﬁh*@t ion

nonocl onal “anti'bodi‘es direct'ed agai nst Notch3. The
uncorhtarmlnai@d by etier inonupoglebringe cThsnAPCERE TpeRMCeNabyindigateg the

i, AR 5 e ey pomescneoys
popu&uodﬂ oaantrtmdiiasl gl irastda pe(dBhalruer agreguiringl praftection of the
antiog e %O HBIEF LT v AR B0 Mo S5 PPe it RBofeS for use
with thEpréienéintengdr inzivtoe |§élateﬂefrdm bheg@aaﬂlbcmytllbkmcéﬁ llsmg the
Not ch3 can, for exanp e determ ned éj
well I ¢/ QU B1E PRl MonagiaNBTUBRGRS Koge S598 M dctordance
with tfm%?%@e}wt i/ 2AGH r%i‘agfﬂcﬁ A% b?@ri’@ihﬂﬁidbﬁiaarhéﬂioﬂmﬂéﬂ desefbed by

roduce anti es of "the desired specificit
Kohleaf &t ai, U\yafurarﬁﬁﬁcﬂ@%ﬁﬁﬁ) oy mayhe Beds B re,@;yntpj@ant methods.

L i i

|mmdﬁbgmmn’nse$rnamdo§>baoliri clegind\oafiiagientBrtiearepf (lspcises fo3Fab,

Fab’ (Fias Gk ot S BRLRIELD AipaRe s Aearde Rt Srtai
mmmﬁ@%bbjﬂér(d&cﬁ@l\/bdﬂon‘?ﬂbfh LR m‘ﬁni!m:ti@obhﬂnaddgémeral thehe -

humarizshantbRdy M LeaTaNse THaE) Phe Ak Bt el sheaatd Bipisaky two,
vanaﬁi@ﬂoﬁrﬁzﬁ% ?ﬂwﬂbﬁ é%%@?&%néﬁ)ﬁalﬁéﬂ thalgDR wﬁ@ebs@bnd to

omt he ture dium ascites fluid
thoses@‘rmmmyumnvnemur@gwbuilnﬁnﬂ & 106 substantially iafliof fig %Iﬁ reglons

are ttﬁ){;% E%Lﬂuz\g?nc‘ m ﬁé%l [g\gtr%?g‘%ﬁgié Se rgf)((egmhseﬁolﬁﬁm%d%ﬁibody
may &lbo @tmtpoge aplepst g ebrteinm]‘tanommnwlcszhm canstantgegion (Fc),

h t 00 t f t hod
typicglyithst ot o o EBPOP UL PRI E BRSHE Tomoct onal
[004@Nt i Rdichhs 2880 't Toah ling) h@nd eIl @re"iirscl g prfotglsmy ett m also

their sole productlon in brldonas f r ng
undergiprstinghal pm@nwé%%%otr{s@p BesadeeTicatia DIVA R
dellb%g@gpégg\%}%ﬁt Authie \AaReE F%@ny fha¢have Bl sarh® functlon or

In this context, the term "nonocl onal
biologingli fsopigrty, rasfseresnted faninghe iopsmallitansieaned s, Ara inglyded.

L e e T A

hosts soI ated and sequenced using conventional procedures

00t s T BEARERY S e o

mtrocﬁl%ﬁ@ HiNAdhiothé eargenesl sserdirrgDNAds heivybleneitter glatan
chains of nurine antibodi es, ar suc

xtrapRIREIPSONBHAIFATH O By HENESsE Redp P nel @S EEd of prpe!
| L3I OsieA ag., ARRKprakioAN&ctor, b
ororieﬂ%dﬁ’ vﬂ&?l%%gee?s%‘a%hggrakiﬁg{% gt? Pr ocgNaII %cad Sci Y
the calloBagan sTOWREher Phaohghy sasimse@ienses ara/ip faet expressed.
source of such DNA. Once isolated, the DNA may be
pl aced i nto expression veciors, mhlch are then
transfected into host cell$ such as E. coli cells,
NSO cel'l s, Simian COS cells, Chinese hanster ovary
(CHO ceIIs, or nyel oma ceIIs that do not otherw se
produce i nmunogl obulin protein, to obtain the



detection assays, it may be preferable to use
chimeric, humani zed, or human anti bodies. A chineric
antibody is a nolecule in which different portions of
ngﬁosﬂgﬁ%'}mdy are derived fromdifferent an'?@'bUszommsnm
eci es} such as anti bodi es having a variab
derl ved froma nurine nonocl onal antibody and a hurmn
The tierms MoayisGianied hostoredt amd "trapgfoomed Mesfévdidsa ¢adrin prhoctuDNAgwas

L O IR TN TR

eukaBioBE e ThmtayRekdrydticdhdst 28 incladk VatiSus efraing of 5. d;cmml’ypilcal
Met hods 125:191 (1989); U.S. Pat. Nos. 5,807,

eukapy/0§g HOsiells arrmenymelEy sughas Rhiese hﬁ%ﬁt%&\féﬂw “Gells of
humé?'?ér?dnﬁ‘ e rrﬁfcﬁih@@@ @)Nmséd?@nﬁg %y‘ Behrdm the QQMpecaes as the

humeni zed anti body is desig have greater

host erlhefl eogjiiferent apetiemmomnihe HOS QﬂHu@r ihmaide a hybrid DNA

ni zation is
sequgt'?(% n%ﬁn%%ﬁ %Pgl?rrgr% fang a c (Lfrgzr;'ﬁgbg%? ody wherein
(0043 ubsTma”T[brraI Vrgctbssedrisan DA ¢omsaott dumtm:mmgarmﬁbl sequence

o RS0 £k 5 B e SR BEAL A e

expredBidnsTdhe DN B A8litdbayodtoSaeh bestrg eeq et mctuae a
non- human species that bind the desired antig

prompigy it gifepdragpciriios. @%Hﬁt'@?éﬁpﬁ’ﬁt‘?rﬁe&é?%?efﬂorﬁ%m such
trans{;ﬁpﬁlo‘ﬁné sb éﬁ&;m ﬁBBl@: rﬁRNﬁ%bﬂé@ﬁie%n@ﬂ& sites, and

mewor kK "( FR re|o froma human | munogl obul i n
sequengesoviieh cantralthe fefmmhs@n lof tragsaipéien iand tigaslatigmn The vector

A e R T
transfinhed intp raeélﬂbaalel lyosit rthe owetpr matylrgﬂmata ak fugnctidn afmlependently
wor-k substitutions [

or tnd SFTSRRRR PPN 3" P8 Ttfecs S Ridsberia g PR sorr. i

the pddkht ﬁfédlfi@:@ﬁo@f"ptd@m1d3QRIdaﬂdcfibf"aafé\®©fﬁetlml ubadls to
identify framework residues inportant r anti

mterob\ﬁﬁa@@rzjy Acing HARHE & WG TRRSLCOFHNPHY Pﬁ%‘ﬁ qr fdﬁ%%m
Howé\xearfﬁw\)énﬁ@ﬁ tsokHeeﬁd@a t wctude&_u@ﬁ oﬂie?'fér‘n%‘éf veeRfts which

9; Ri echmann, et al
servemwnraéerﬁsfcn@@s a(mweyh lcmar%wr@eéomﬁcmqym intthe aRer ei n

{004%3:y Ir ﬁ/fa‘?ﬁ QIG?OH r{ﬂ’ égseels of?Fé%'trﬁ?ﬁt' r%%rs LA PAdHES ce8Sidf as a

unmani ze
mammummlﬁ@ﬁ@@ﬁhU&@@@?ﬂcﬂ@ﬁ?ﬁt?mtaemhalsqmmmwnmateshmd
art,includin for_exa raftl n EP 239, 400;
200, Horts, QPSSR S5ToAS oG FOr G oe B gtE

[0044D, 22fheb@bkd "fab%?%ﬂ@ius@ﬂ@br’émﬁ&ﬁer@@h ,det&ime to@ponnd or
resurfacing (EP 592,106; EP 519, 396 Pad

compggligt Whish $amhbm sPRJated dirgetly aggdiectiyiy é‘dﬂ%’ﬁﬁ“'eé’{ protein,
t y,
0. § i 12 FANIAE NS0 SeRSAE 108, rIBRURS o o
fluoresheriflabelg) QFUIFSheFE@Be oRlan epzBBatiakERE, nlaymlmewnlpgl
| d
aterdfofl Rt S @i A0 Ha 1P SofipBs fon TR RUERR ALY,
. [0045hon-Awunssd herbims Esatid rphlaaerbmeam agoasiqiepes imddestoawlaich the

referr dto as " ort ue ich are .
antibdy Slnp PSRt By eRighear SRR FoEmplt Frsqit Mdtad
encorhlﬁmmremnn@laae b&)sessmﬁm partisihyper draireip df graksls osigng

e net hods of Wnter. and co-workers Jon s, .et al.,

controled pQse gEEsh POIYSROETIdeR; e@h@mrpseétpcévac REH95e
e tin bﬂamﬁﬁﬁﬁﬂﬂ%ﬁe@%gdéééﬁﬁh1 on
PO B T P i o S8 :
sequences for the correspondi ng sequences of a human
anti body. Accordingly, such "humani zed" anti bodi es
are chinmeric antibodies (qOS Pat. No. 4,816, 567),
wherein substantially | ess than an |ntact human
vari abl e domai n has been substituted by the
correspondi ng sequence froma non-human species. In
practice, humanized antibodies are typically human



WD 20081051797PCT/ US2007/ 081797 enbryonic stemcells

are expanded and mcroinjected into blastocysts to

produce chinmeric mce. The chinmeric mce are then

Co roduce honozygous of fspring which

‘Eﬁéﬁgﬁgg%fibodies. See, e.g., Jakobovitis, efgﬁﬁgﬁiV%£”7
‘Nat| Acad Sci USA 90: 2551 (1993); Jakobovitis, etal.,

the coltext; the3&didABase LadIpmpBise duyewetinhan essdy. platécarothers it is a

ol nol7: 3 1993)... . hosal , et at ture 355: 258

PU““?@L% urhs %g’t' @%@E&@Wé@gﬁ@vmr% »ed in the

[0048)0" d uéashérem, the f2r@ "setdctagdiatd dssrde ngsansal tor@ition or

~ ‘a portion of a polypegtide of the invention -
diseapg NEUtbIsAhasnteI7sd; kysthaideirdtivg ORYATFEXPTERREdNPich @ Feceptor.
Specﬁi@glrl?pﬁvﬁgb%é‘%gtrru%@té HRIIJEBHNGARRS akE6HSEER it dBgeRerative
usi g conventional hybridoma technol ogy. The human

diseasasrandy o suhDASIL, dnhddaadlish patseyicateyia; Algilesysgwme and

'(ﬁhag%%ggé%@%%%ﬂggﬁggring B cell differentiation, and

'y undergo cl ass swtching and somatic
NOTOHt{RRECEPTDR IMMUNOGESLEQOR:GENERATING ANTIBGDIES

ossihl e to produce therapeutically useful | | gA,
10047 g mselablp Bl orferaa s Tl el it mrp tidgehd for
geretatnl HRtiBeNies OThe aptbsdyig dirutied aalisbod lesyet dEterest.
- et al., Int Rev Ininmunol 13;65-9

l.onber g, al ., t 3 199%),
Preferaitly. dha darget i@ kirlogisally Brpastant RPYPeRHdGRIICRAiNiSfration of the
antib&ﬁﬁp@u& B’l%gnrhé’l efif 'fr%ﬁfé BReats ochHREBRICHRRR FaU3h a therapeutic

arnt i1 bodi es and protocols for producing such ]
beneirnitihdnasmase®/hate gells rrayrbe ubed eatheMymaEsy fongaking

T
synthti® Bietiass. Bhddndiddgenomap alse2ie isGlatelifrdii &; natural source.
o , 545, 806; 5,814,318; 5,885, 793; 5,916, 7/1: d
100463, o deprdga A ANE PR R UFLES NS r GRS RLers
(e.g.,itRe ERRaclARY idbR1aN of 4 rétdgidr) Gih bé asEARAS €% FUGinGRN.
Abgeni x, Inc. (Freenont, Ca |f:%, %%ﬂﬁharn1 San Jogs,
Alterrgdively, sellsongpransing Bie, ransenenitispna Qiestle fenyby Uzghapie
immu@ﬁgéﬂ.egut:g cBIiOVA 5 BEARY RbthiL0stLRS selirce ;Eé.@.q c@ﬁtée%]r;b?“ lines)

el ected antigen using technology simlar to

or mayes eéliseshiah bave bpe rangiogveth bnsecompRa detigesie guer-
c S [
xoredy AR ol B FOREL Rimbch e i 2efli B
prepaFingamtibbeieb willbe appérexTio thoSeirpthetagt.y hunan :
nti podi es i ch recogni a sel ected i.tope can b

002 o B el Ao GBS e o T TR by May be
clonedighi®G plaBmid biothBi xpresianosctar S8l exiressdion-dmya number

nonocl onal anti body, e.g,, a use antibody,. is used
of exprgSEHAN G¥SIEAS aPElg EhMSNOLSURIpINONR thesRa! Silin gt
et B o o R B fodep S BAfRne Bludbic acid sequence
for humman blotihggeceptoharepulopre(ser dies eximplge UisnRatentdvoss &$21,332

. | 0 i diat _
and 5,79 Fick el of ffinddhndBiiaR v Gl bl A Rtictuge of
nucleotide gedjrarives @nesding INotsirbrecepior phaisie o lpolypedtidas magbe

art (See, e.q., eenspan, etal ., EASE =437
used ( Eingi ey e aorFie0ios TRuice Ly SoK350 CoRbIong gpsed on
possiBRAHRIOR, cholies 2 GPRES 2D AEDASSROMALE §1 4 obraanidebait ©e

whi-ch bind to and conpetitivelﬁ i nhi bit 0|¥%§§tige
standgd {rioketigepstis eadeAsePlies Rdheg slﬁoﬁdep%w%@ﬁ Rt cggles for

{ red. An

et o AR St PP eoe Py R eiicRred. Any

mul ti nmerization and/ or binding donai.n and, as a

consequence, bind to and neutralize pol ypeptide

and/or its ligand. Such neutralizing anti-idiotypes

or Fab fragnents of such anti-idiotypes can be used

in therapeutic regimens to neutralize pol ypeptide

i gand. For exanple, such antiidiotypic antibodies

can be used to bind a polypeptide of the invention



[0079] I n addition, one can generate single-domain

anti bodies to Notch3. Exanples of this technol ogy

have been described in W9425591 for anti bodi es
from Canel i dae heavy chain 1g, as

W@W@&SM% describing the isolation of ;\FH[F&BWOSHM
domain fully human anti bodi es from phage |ibraries.
one df @E&é] fOhpepidesaingg bereaten hesimylezgiEnt ofce atvaahto generate

nmol ecul es he heavy and light chain

ich
ant;b@q)e:? h’@%ﬁ@ tg 8”@@%&8%5‘9%@ q{gl e chain antibodi es
[00508 SQfé’cdntﬁ%tN&ﬁcHEét’@%@fromftﬂhér GRRRISHSY 880 barsed as
escribed in U 'S, Pat. No. 946, 778, Alternati velg
immuRgge’ a?r]gmeraf@rmt!be@pé@eaﬁléﬁeeqfﬁh%b%bd%}e% PhEQuservation of
the am '%md é’aéué?fceto? ot chﬁrﬁ&r%htﬂeﬁhéé/n Hlklrﬂﬁlﬁ' and mouse
odi es are | ess I mmunogeni ¢ than wholly mnurine
Notcmmwamt@at oneer fH05g ARINOsaciA deguenses atd aﬂamfaaithe%%ﬁrb@e two
§re al so | ess i munogeni c. [0081] Anti bodi es or
SPeCR i body fragnents can be isolated from anti body
[0051|qxhag|€hd innatdges I‘gﬁdﬂ mCeptausma}g whiee heaeficialbesxpressed as a

: .fus:ora @ggéb?h%r%gﬁlg/%ﬁa %\% Xépt %ﬁ@e?gta%g‘ea%ﬁ%sgwng Ehe fusion

segmiRt &ffen 868l proﬂem/tphrlﬁbambn 28.¢;, By peri@tfidg triefasivh ipeoteineto be
isolation of nurine and human anti bodi es,

isolated @pd ourilied Yy atisith ghimayegTaphy R iteen agaisiershio increase
t
R BT o g e e
transfonnek svithet fugion rBickeiqaciH @@n@ggcelmang(og@gga) groteds ingiding the
fus:orige rﬂ%ﬂeﬁfﬁgﬁéé ?Ao?lltrg%ﬁs(% F‘%{:ﬁ?%ﬁ Qan'djr/br\ﬁr?{lﬂo ‘E@rﬁﬂrﬁm'eﬂﬁtdf%
proteln. (Fusiorese n%t@n’myuaaud@,tbmlare nd)du[mlimi lrhsmﬁeendglotﬂﬂﬁﬂ:c

19
regnaé@ abihtionus YiegS i ash. BronaOERed indy Mhtfing spgment
capabl¥ bﬁﬂﬂ‘ﬂg foeriinhlanemeldion, AH atdlRae of ndiiﬁglprtit@ﬁ al
anti bodi €s. WD 2008/ 051797PCT/ US2007

0
[0052] 00 &3gemrebimpis Natehs FrepPioE prﬁfasnf%%escrlé? é%am@e Toyyas
used ?6' Pﬁﬁlhﬁf'ﬁ'é I8 Ed“ r’?é?gientﬁe $§EHESR s fr%rt pRAHIRE the AarhoclBAgl
ain con tant domains 1 n place of the
anubmm bbipeusesant urn@ngem@mfm@ar(yw@pepﬁdes rRINPEsegalbong portion

Nat! Acad Sci USA 81: 6851
'OTSE%Q%WH crr%g%ﬁl%ﬁ%r%ér alternative is to use

ANTIBIODRY GENERATWKINMN rat her than chemical fusion to form

hybrj d Thi s tech i s. well t ab
10053 o Ui RpoRES 1€ Bitsedtiivertio oy iR ERPRIAIRER L apy syijpbie
meth&@ kSowh il et al ha!shiitebdidst th @P@ﬁeﬁt ineBniipsinaly coBprise
Virus, or _ a transform ng gene.

ee, e.g.,. _
polyclogghentinesies: Meirers pépr@lpaﬂgg neWﬁwn@Je@mt%epﬁésare known to the
sknlle@éﬂﬁs‘%ﬁil—lﬁl‘l il Be#Yodibs Pd ESSSratdH M%‘i'lugpﬁﬁld Sp?ﬁ' rTQYHarbor

tal., "in Monocl onal Ant1 bodi es, .
Labotatonyetress,@ndled, (198 whigheis 1ereky Imgomgratewew) by reference
i Anttrl Not ch3 MAbs can be raised by imunizing rodents

'”'S?B'Sty) mce, rats, hamsters, and guinea pigs) wth
[0054Not Ci? exaoips, an insurmgeprastdsisoribed in EBxxarpladnpay be

oo 2 s P R BetB b Lo BIREIE Hi e .

etc., ® iBducd PR-PhddRstioR of BBtzesontdinmgTafvichalbatbaliey @;mifm;rfor the
i mmunogl obul i ns, and severe conbi ned i mmunodefi cj

antigercl by SHTESIA B o FaRGPaT RS T rOeRscHons of
an im'ﬁ'-’r’tpﬁi:% ggént%ma ﬁ%e@%’@ ra’# S(ﬁu@é’ntc QLAYiB0S ‘a@ﬁ]%nts may be used to
proce S by fusing nphocytes fromthe i nmini zed
increasd el !mnwrldﬁgmélreﬁm%@la/ epending on heiast gperisg@nd ingude
descri bed earlier (Kohler, etal., Nature 256: 495
(1975)). In addition, ant|1-2|\Iotch3 ant i bodi es can be
generated by screening of reconbinant single-chain Fv
or Fab libraries fromhuman B | ynphocytes in
phage- di spl ay systens. The specificity of the MAbs to
Not ch3 can be tested by [LISA Western



techni ques. Assays performed to characterize the
i ndi vi dual anti bodi es are described in the Exanpl es.
[ 0086] Anti bodi es of the invention include but are
not |limted to, polyclonal, nonoclonal,
WQRKTYT ¢ het eroconj ugate, multispeci f| c, ﬁ 8‘35&71031797
humani zed or chineric antibodies, single chaln

but a@ﬁdthiﬁﬁtfb@&o Frenad e(am:aeﬂe a‘mimbmdplem) wilerdl ge@rm@sas
ragnents,

aEumlgw@rI’ggigq%qip ISUFASE 9(:&\%?&”%@&3&%? )%? C ed g(%¥leC| tw pluromc
polyo%f‘fabgﬁﬂio% ;$éd?|eb§%mnu|§ioas ke3Rble- lih\?be@ﬁémb@ybrﬁﬁs to

I es the invention), and epitope- blndlng
es

dinitréphegob @ng n@teraﬁi}y U$erH@Jfﬁ@b6@lUV?'U§8VThI'ﬁ% B&& (assH
Calm?ﬁ% Cﬁ%nﬂ!ﬁ'ﬁ(ﬁlpﬁ He?SEteHhrrﬁ d?%rﬁntAdBF?ﬂMalfééﬁfﬁfé’g& hiuvants

pres on an ude, but are not
which mayﬂ)ecérnpﬂoy&hhciuﬁakbhe MEHL F@Htﬁqllzvanl:ﬁnompﬁ@s@hqmalmg A,

synthg%tr%g % di lm?@% H}Tx'ngz%?bﬁ g Ootg So%éé]grfe \9&[ kﬁduﬁ?% the

art in @hd BREnd n\’éy 33 F&ﬁbrﬁmwanm@tr@mm glditmgn ammlubedgsponse
fragnents, inc ' '

udi ng si ngl e-chai n anti.bgdi es, may
in thegS R BestchEsa b AABVRYS 8L B0 S IAnBHE TE s
[0055?0”’61*8)\%%#;@ NhiihMuhBger® (wuttf&w;tmfut @dj@l%ﬂiib mm@fstddhmo the

hi nge region, CH, CH2, and CH3 domai n
mamiakloy mwlme@bqubanqo@s ionvirAPeGiPngRENRtoNse AT mirﬁmwgularly or

throué@gggﬁﬁé%&%gﬁééﬁh{%% I@aér(%é?g 'm:lt&g_‘b(ﬁfbéﬁtldé ] ’gﬁ C'ﬁproteln or

variarnte teérasf. [Ib;mrmlng bopati e nafcurehﬁ thenpe@yRansinesfie. Heereem

Bt By BB AP 58 BB o .

may R LSELED, confdefd me(lﬁmgmogﬁfnlﬂ@_e poteiny kato)un tdcb:mlqarynunogenlc in
sheep, rabbit, goat ul nea pi % Cﬁael 5i hora i

the mERERINEING BBEPRES U SHEN ARMHSRIOT REHATS SR CAEMIEL

conj ugﬂﬁérﬁj gg d@ﬂ&étﬁﬁ@i a‘ﬁw@ %Hér‘?lﬂ:a‘ A cadm graupsdo @@maom mfnogen

, I mmunogl obul i n and i ncl ude anti bodi e
and the shausdgénio m@lﬁﬁﬂ besenivggiasheHahihat %‘P%aﬂeé% bePd 5 Topmed.

ill
oA AAFEREAE [RErOR P B i o e e
artlsanmﬁmmjaledouf $uTs), inesurdgenici ireiginanneludeiut afenotdiniies! te,

5
KeyngIBYge T R A B AL i s AR bR hodonding
soybdB@eRae idhitttor tirspsrenfidotious ﬂ‘ i Feepmer p‘elpude)s ‘«bérl@s%muants

multis eC|f|C|t Mul tispecjific antlb g%
may B uEed ILINEHRSAING BIBHRORGICAIBSEOGE ALIGHI0 WP be
[OOS@F’GOTH% SniitiniddUrindNpiezBAt :ﬁﬁer\ﬂﬁid co@ﬁprfs@fmmoclonal antibodies.

et er ol ogous epi tope, such as a heterol ogous

MOﬂq&hlnﬁbep’tle!he%aresaﬂtlled 66 pYhish recagRize alsm%%@nt@?%c sitepchheir

riof LGB LG B2 AR Y6 8

ant:bthmés waith ubbslly cortaid 28030dids bl r&eyniza, ag@fsleazm‘ dlﬁerent

antignjg SHas NagisHe SoEsiony G bs Rt pous e PR 6

techr{oﬂib%p}s&éﬁ abﬂfbs@&ﬂe!@f:r[ktétEbjOKeBIentetlanyHath%EﬁrﬂQS KE75); U.S.

d fi h
Pet. Word. POR49: pT. 2112, AR BT dy Lotisceigry S8y Eb®sePhg
Harbérp%cfré PVes‘?,' Qﬁ’d edh@ oep) ér@ﬁéﬁh@fngﬁ@t ypavbhstgonal

portion(s be specified as described herejn,

Antibedigs anglyT- &eﬂ ArpEes drige et €981 hascqrprinantdNA mgthods, or
[ n
oherTh&fol KGGNh LG RSB "OrRT oo Hetnl MhiRh ey S
emplpyesfon produceTgy nnonocialyalansbod)es thelislel belpre rnoéhféé?rql e dhe
in ternms of their cross-reactivity. Antibodies that
bi nd Not ch3 pol ypepti des, ich have at |east 95% at
| east 90% at |east 85% at”|east 80% at |east 75%
at |l east 70% at |least 65% at |east 60% at | east
55% and at |east 50% i dentity (as cal cul ated usi ng
met hods known in the art and described herein) to



sequences encodi ng an anti body variant as discl osed

herein, vector constructs WO

2008/ 051797PCT/ US2007/ 081797 conpri sing a nucl eoti de
ence encodi ng the anti bodies of the pr

- sequ
WQ?’P\%%’PR”%n host cells conprising such a vegj?(g‘?‘,g&g%éilsnw

reconbi nant techni ques for the production of the
humafB-c8P Hybridod@PeLheibué ekossYrnamd!., phodioloyp rTodéy tive (1983);

Cole, B4 1. it Naflpah Seilds BH2925 (¢ 851, g ae Eale brbridgna
.technfctgjre @%e, & an 'D’\g\nééﬁ’%ll '/‘J\n'tiﬁéélbg%nefCatnlaér PNhp@rpd. 97-96, Alan

ressi on. encodil n e antib variant is
R. L;sse(aaaw Beoh an@m@&mm%%@éﬁ@@d tmmtﬁggk@bhwbﬁas%mudmg IgG,

v, BESE 5 20 P TP BB A5 i o
this ire@atich n@ytﬂgecdttg?‘:%d ?gxfrr]dr;]ogmtvmc]l?glr ni 8; Lhe ant i body
10057) S i OB RO Hes dSsEoTh Tha-Shud Srafigs e &

mouskvii#Sa B SSihel dySteni tHdpstes Salsit, tﬁﬂepbeswt)ther
i nvention. VECTORS [0096] Manq)(' vectors are avail abl e.

" appropriate,/keat @ﬂ'r@@in*ﬁdﬁmwe&éﬁé"ﬁ WIRNGEYiga dnatpipdugeLTf5e
capaﬁlé Bk Eﬁﬁluﬁﬁ’g dMiBodiks Wt%\n!‘PEpéaﬁc&fﬂ? bieMo8e phtsihdRed for

nce, an origin replication, one or nmore
:mmummhem Hbemetivein Mﬁhb%éﬁ!s ma&rb@nmmw@ddmté? ngﬂg@hcg;ytes

then arePREL M ORIAE) PR L OB i CEEO AT
polye&ﬂ&mﬁ glgcdl hte famt Bihytirigemafcetl kBoging sntiodlona Mnitibadiean

Princ e LY 561195 ABREM ISP R R ULPAOP B sequence

[OOSS?per@M#a[ky Wﬁ‘\‘éklh@ Fbb@Rpeoduic rigbin@sagither peripheral
ransl ational regul atory nucl eotide seﬂuences es(}Jch a

bloocklymgBoRkes (EBLE DGR HEPHIIGERR T RVERB BTG TG CFaIFed. G Spieen
“cells bﬂgﬁfb@ R Rs BRI LS HSFI hru%H AbAMAIRREBERESS Bre desired.

e transcrlptlona pronDters operators
The lpnhbotessarertRamfusedodtnan immetnlizgdsialdse uging/suitabiafusing

coontBIEERL P ROT BRI, PS5BS PRGSO 30

Antibsdigseaesiplas end ﬁ’p@s‘cmbl Achdethkiedresh gp. 69d 0BdRB@).or y

mmBGHEHER e Sl G R g en dEhe Fhiary

myelcﬂﬁé’ RBALHT rodBhEBbVIHE of AdHRINGRigs DRecaly| ¥ rzhtldi'rkmhsfe(myeloma
the ant]i bodé’ heavy chain sequence if

cel ligg Brimployedc Teo idoge Gelcmay i Gbpedine suitaBle cuture

med .%g@é;]&frle@r%@? cOhtallsrRRIN RBFd fldtdéss wtludﬁb.smtg&sm or
tion, sequences encodi ng appropri

survival ghtile |dpsedi smontatizesr eelisotFaigxemale, i the @@r@inﬁtl §QHS lack the

B s
cultura radileoior e rg&mdemae tfmically will gneildepleypiaxdeth{res amanaptgrin,

and taRGataLcRBY T cuadlarbdtpal el B8 aBEY dikterrr-

deficiBSt éddkasm c space or into the medium A signal
eptide that is functional in %he i nt ende hos} cells

[005: nhd?f@‘ggrqulm%@thgqj sell liggs are those that fuse efficiently, support

stablgﬂgﬁ/ IQ\?&I? H()H%?%Qt?ﬂ&@lt?ﬂﬁe%&éd Qrﬁhtﬁ)ﬁyldF@duc:ng cells, -
ant1 body. The 'si gnal peptide nay

and acé eawtivef tooarmeliin sLgtpap HATeMegiim. sémOéerﬂaﬁﬁedmyeloma cell

incs S REIE EHERA ISt SR 55,80 b g o s

11 m@lmcuuntm’sl availdblSiromahe Sdtls InsE{LED Bell Bistrilsyieoa &riter, Sand
6, 204, 023. [0098] The vector may be a plasm d vector,
a single or doubl e-stranded, phage vector, or a single
or doubl e-stranded RNA or~ viral vector. Such
vectors may be introduced into cells as
pol ynucl eoti des by well known techni ques for
introducing DNA and RNA into cells. The vectors, in



WD 2008/ 051797PCT/ 1JS2007/ 081797 net al | ot hi onei n
pronoter) or from manmalian viruses (e.g., the
adenovirus late pronoter; the vaccinia virus 7. 5K

grom)ter [00100] Prokaryot es useful as host ce —o7
AYBRETHT esent i nvention include gram negat? %UWWOSI

gram positive organisns such as E. coli, B. subtilis,
DieggrtFﬁﬁQ?%C%%bhcalﬁbWNﬁ aand%ﬁ@/@'cﬁ')i%y-ﬂ@ﬂ ab'sléélls avallable from
a, Serratia, and Shig a, as wel

the Amﬂcan.Type@dumﬁﬁ%@tloarﬂocml@pbﬂeny% Hvzman Fheiaraaad
mouéf_ﬁ Lﬁﬁ ﬂh?@o&g“ﬁell lifeEalsh Wab%%%én G@g&%e%]fo(’fﬂw@productlon

stral ns such as
-of hu»mamrﬁoroaxm@ antimRIRs (KozboES lewhinoihg3d: 60%1‘@3427&9@59" et

o B bl A8y RGBT H ALY bBRRSIEN et Ocer

Inc, gy@kes Y098 7). uss moase mygoner edll ineciBPrmag aksnebeo:sednr e
enot ypi c

not ypi ¢. sel ect abl e e e A
(EUF@@F‘@&%‘gp@ﬂﬁr%'rcﬂgﬁ'éga%ams%@% @@5% gene
[006(NC Oﬂﬁ@&lﬁzr@ H@dﬂrﬁ] it WAkch GOBfidsria aBls émeq;rbﬁn r§§$§aty§ﬂ cf@r

or that sup g I es an aUIOtFODhIC reqU|renent
p

produgition ©& meanoglopaleayibedies sirestes augins N@l@éﬁy otheci 'ﬁ@i@g SpeC'f'Clty

I t
of méifclopal Atfies praSedty WERCLIRIT SIS dotelnined oy
immuFiopesofietioc al by abjip si#dodindbvg desay, SpCEA re(dmplﬁmg@assay

(RlA)?c}g?gt;%g@ﬁ'\fa%ﬁﬁ II’E[SW%%%OOE’%%‘E ags %lsgﬂ.gs%&gg}ﬁﬁiques are

knowhlif ¥id A0Ee0 withar ﬂhetmm of G atiean eThebindiras affinity of the

(St udi | 2 9 37 Schoe
mondciBan hasb P NotBYEraeh Bt SeETFR CEASeLSHION Y asa e
anal))'s%(]@.mﬂsﬁﬁnét A1 okar E@Eh@mh@?tn@qh ba@ypr essi on vectors

ud

e 17, (Rosenberg, et al Gene 56: 125 (1987)),
[006 - | abfterrhybedope sets pre idaetdied thalradecepriiedias afjag gpsired

ouc Pl 5 5 A o bt

procemwemam gewet eynsta@addesthods (@Odlng Ndcnoal@naj ﬁnpbgdzes

4057, (19 .
ernci O2h S nc B il TSBSIoe OB Syt higyece
for th&?drﬁ@sét‘lﬁfchﬂfre ﬂealeaampfer wu(bbateﬁymodnweaglew@tsmqo MEM)

filament ous u se I n e sen | nven
or REMLTamenbge . Prasttione shisoaiieisds Syl Sepir fivivo as

asmté@ﬁjn&ﬁﬂr@ﬁh%ﬁméﬂ urteronyces, Sch| zosaccharonyces,
da, Trichoderma, Neurospora, and fil amentqus

[00621ungTh%U@ﬁodgnN@NIBQfﬂi@$ aecrpia Ry thei SuRrlongs prpeYitadim

sepafdidy 6F @8 & *r % %@Iﬁﬁre‘#ﬁé&u%sa% itels 112t 8P sér‘?.lm gyn an
orrgrn o 'on sequencé froma 2p yeast

convmta:sm rdnmamgiommmmmtﬂsdzt}orr mpbecduxes ﬁgcisee,deh@@mmezsyrotem

SR TN N
electﬁﬂh@@e@ ldealyen, ko it ehro‘ﬁuatbg:bipeyp ronoter sequ e n c es

oottt RSt i e ST 2L St IR S
anttb&éﬂb& éﬁ[ﬁl’i‘us ?{‘ie piventioh iBirk lirﬁh@cﬂﬁo?%lr%@;@prbaﬁ&ﬂﬂ inor

ytic enzynmes (Holl and, et -al Bi ochem

hybnmnaeo%posammp@h/ewmmr@ antnodies Mgyde adeRy ragprppinant

DNA %?etﬁgn?én B en ag'ﬂé(&s%f @éségeé(d’ @eomm@tﬁsfbebaﬂr ROBRARtext,
ase, yruva ecar oxy ase,

the tephn'md:mfdorrai akhltnmye refgisuo w@r@mpdmgemcbfm@mmgige

I

the wﬂr@dtl@h iscrektinaiselatdd dred sen,ueha@di asingcooventmnel ;pmoeuinres $e.g.,
for use in yeast expression are further described in

Fleer, et at, Gene 107:285 (1991). O her suitable
pronoters and vectors for~yBast and yeast
transformati on protocols are well known.in the art.
Yeast transformation protocols are well known. One
such protocol |s descrl bed by H| nnen, et al ., Proc



POLYNUCLEOTI DES ENCODI NG ANTI BODI ES [ 00107] The
invention further provides polynucleotides or nucleic
acids, e.g., DNA conprising a nucl eotide sequence
encodi n an anti body of the invention and fg nt.s.
W‘?ﬁ@?’éﬁf'g’ Exenpl ary pol ynucl eoti des i ncl ude ?%@0&%’“797
encodi ng anti body chai ns conprising one or nore of

by usirf¥folRBhD8edidddpRay anaese d@gﬁrﬂe bﬁlﬁinbﬁg Q;lpémfla'ahl@ to genes
i nvention al so enconpasses pol ynucl eoti des th

encowygﬁh@h@@fybﬁmieltgf&phalﬁgé’ﬁmwﬂe EoHesdies, ﬂrﬁagheaams from

humdwhhm%h&@a'm@ P%Jr?@é"ﬁ!n%% oLy HeCRIbOHRSIS Rdbuide o
ncode an ant fesent invention. [00108

Methd'tﬂﬁaam)#\pplmatsems M&aienw(w%t&emgeeoei ahndract{dat! Acad Sci

re s QAESP N S3nE SO Zh 5 R 3L G011 455 o, oncs

isolatey atlhiBl[H\lA ifayt Hitﬁprmued:l @t efieressiqu eacters fwhidnearerthém aysfected

BRI N T R oL T

ovaqpqdmwlbe&tmgi@!&rr(aecas tha’?cﬁjodﬁﬁ@thd@ﬁ%el odﬁuttmmnamoglobunn
Bi of fechni gues 17:242 (1994)) V\,hl ch, bri Lgst

protejra {@pkiein the éyasheﬁﬁecg‘uraorwrc oppkantieeiesdn the recombinant

cells. O‘rhé’giNﬁFé Sphdles Eﬁgﬁf@dnfdﬁ%x?r%bb BpSuBlitiiley hetuange
encodi ng t annealing ahd ligating o

sequérmesfer bumgo mewsand djgbt chairdcartstant gepiaing IﬁeﬂlaQ@erélﬁe t he

homoﬁq%ﬁsﬁﬁw?r&%%p V= lcgg %ﬁgag CIF %1e4ﬁ%9ﬁ%rn%%n et a! Prgc Natf

Acadsyy U:!m seaesa(mszﬁ))r @rrbyﬁmm/iamm:ly fainidg fto tra mnswndgdm:iudan codlng
sour cont ai ni ng a nucleic acid.encodi

sequgns.4ll Forstar tﬁﬁ@ﬁwﬁ%em @d"M“aJm”éUf‘%LRb“é'ﬂé’o BeBfe.

Suchsaeﬁ’éﬁlﬂﬁﬁuﬁé Iblﬁlﬂlrﬁ;ﬁ’&lﬁé}ﬂ&ﬂe@h%@wsht&tdﬂf@m donBtipt dbMains

~aci d encodi ng he i nmmunaogl obul in may be chem ¢

of an sptibedseiAbe IBENdBR o0 EH l?er Sthstituterd P&kﬂ]‘f‘e"%r&?}%‘éo'?%%é of one

antng%’? o@&%‘rﬂﬂ:ﬂ%t SN hhﬁﬂ' ¥of tHY m@er‘%t%o'dr@ét@%ycrﬂﬁéﬁd @Nﬁl@nt
e| C aC| pr eferably poly A+ RNA

antibodol at ed from .any ti ssue or cells expr eSSI ng the

oos" R YuuUED R DU TARIRRF Sl St Resrapene

monadvaiehy asNddies ae well keesven lmythIam zl%dnlee:amla bee Bhetbodlinsolves

ends of the. sequence u5|n o .
recorgpgaEresaTel B soslonnipfl e #iaRefReqeagy cnain.
The %&Q%H@ ReRcAtadigeaBEIf at afly Point b thBING rebion&ofastopaevent

l'ibrary that 'encodes the antlbodé Aggllfled
heavy1glaal@|%0$clirdsgﬁggehléaraafwhb§h¢>@@\f?@§Cyiﬁ iRe pesidyesnig
subs{iet R A8 Sriopilid /0L o e eBlenels B s RS pRAEntibes
linkingequence and correspondlng am no acid sequence of the

100557 AREel I R e bR B R oBERRN R Pnerated

by knR@viechiiiqlidse Priaditonally, hiseseainagmierats wene derivedelia ptote@ytic

nbi t. h
digesior GE e lagURE 6, SRIOUPEIo. LG, POEra Al
Methb&&fzhﬂohrcw@@ssﬁ@ﬁ@hl be4l., iSticsRatIgak, (1e88)). For example Fab
| ecular A oning, WO 2008/ 051797PCT/ US2007/ 081797
and H_(alb‘)gfaqgmgntmm mvgxmpneraay bwrgp%p, gorpggp%p cleavage of
mmu%g%@{?{t))c ir? %Iééhf%o)usw@%ﬁlles s&ikh %ts paﬁgﬁl (to 6?66[1€é‘Fab

olsn ecu I ol ogy, Joh Sons
f'“ang(eI%)@r pephindto pragluise @k’ hdegpanisle &(@@)zrf@g@?eém@ontam the
erei.n in th [
variafE B PareRLEndt ahfRbeRbio SERETIH BoRBki JHE o
chaint Hew@alr ethess faga@nts sarbsow betdromsceddbieetly bylsecomtdﬁarrt host
insertions. [00111] In a specific enbodi nent, the
am no acid sequence of the heavy and/or |ight chain
vari abl e donai ns nay be iﬁggected to identify the
sequences of the CDRs by well known nethods, e.g., by
conpari son to known am no aci d sequences of other
heavy and |ight chain variable regions to determ ne



[00119] For |ong-ten-n, high-yield production of
reconbi nant proteins, stable expression is preferred.
For exanple, cell lines which stably express the
anti body nol ecul e nay be engi neered. Rather

W t831&%pr essi on vectors which contain vi ra?é'@ﬁgm??ﬁ“ssw’
of replication, host cells can be transfornmed with

ells. M%ﬁﬂé%b%@hnb&d@ﬁ@gm@msaiae tRXipolaasi fasm @andntibbdy phage
el enent's onoter, enhancer

foraryy RGBSl S0 o SOHERCEHEN'S Bo b GRS BULCOTFTen o E. col
and L‘F\%&iéa dla%ﬂgp@d ?c?hﬁﬁ‘f Fa(f%lb?eﬂﬁdjﬂﬁgﬁts (Eattbpw BY, BB,@T echnology

Ion o , engi neer ed
10:168:( 18P o vetording toandtber angoadh, (Fieb sagmerﬁlt%ﬁarehe ieoiigd

dzrecq.'ﬁgorg é'fag%rﬂ %b?ﬁﬂﬁ%ﬁ Eeﬁ’%[hﬁ? e t@cﬁ‘rﬁﬁlgéﬂns:foy enﬁ‘agﬁctlon of

er mn reconb
antlb@@ﬂfr@gjrﬁemtes‘mlsbaapparcem tmﬁemllledtpran’utlam dh lothves cel | s

to stabl rafe the asmn n
embasiefias BB G W oS Foa g PSPV LA Gy H G patert
app;[@ﬁ,oﬁlw@egjg/mﬁxpanded into cell Iines. Th| s net hod
advant ageousl y be used to en%t]neer Ce l'ines

1006611, crpréRPIeEApS: REIEHS Hotkp Y ST BOSIen G rema aas dyvitr
detecﬁlgla aslségf%u atnﬁ%z/ EreQé‘rraBleCtBl B! hirHERE, WurrlahiZeel! BEALMAEN

eva conpounds that interact directly or
antibodids.r Achinend afibody lfaathimj-g}e ifowBish ([diferemeprignsof the
. mber , of C
et BEe e FoES B ST E8%s el R nibBaEk a0 o
variallienagien défigtcfromed matrine @Bcbrioclbhaﬂa{%tlt(oﬁg'ami)a huﬂMh

2008/ 051797PCT/ US200 t hi. ne-. '
mmySREGBHI P PaRS: Ssioady G HARERY AUEROHARRes ore
knowN"#l thePEd S86 io. ddIMofiEoRD 3‘01(93;8@ 299:126D @1 genOnet al.,

hosphori bosyl t r ansf er ase
BioT el gREs AR 9BaR GSrR by ddMTEkMeliggt 257191 (%59) us.
t r I t teR h b
o 510115 SRS0H gl o st bl hore o
refererite ih dhdiogwtingtygenes: dhfr, which confers resistance

005, TEH 5555895500 np o o198, B e

immudS4lobatinl than e(n]:ﬁﬁ[hdénvegiphonamm aobindcies Hemiagizatiorist®

tech r%c O he rlcx%{gczq)g}y %gaf)t ;:) C g Earew] S%%Stg‘ﬁ}o}?ﬁ)é ?éasts/ thé‘f Sﬂ intact

humdrsdrabfNgeAia HaRD e slﬂfbghmczﬁﬁb)dme@oﬁrla&pél\Mng sbéa@lence from a
Bi ot herapy 3:87 (1991) 2; and %g g) % ﬁonf ers
non-hurears SREMHES. t‘deﬁ§1@\ZSﬁ)?@ 'hOQI%%ﬁ'E pipody mgieculeg.generated in a

b H@%ﬁm\ybﬂébrtrmreart of
non- rﬁ@%on‘%l nantt}%l\w\{e Iﬁﬁ é ma be routi nely applied
oomnlme@las’tytdettﬁmlﬂleg|reglén3ég ) amtth@m@néwnmmsw and

ram A RSER oS P OB B g, rrowor

residd@hin tHé haphak fEomewdrkaBgions Wil bg lsebstitd@ed ewfﬁrtaa sbhaesponding

. Expressi g Laborat ory ckton Pr
resicid B65) e o chToh AT fa 2ah a5 2o ea s 1o e gnding.
Thesgdl%méﬂﬁrggggstﬁuﬁgorﬁg&b%éng 5] lb@!ﬁnéiﬁﬁeé el kndehm el &, e.g.,
sons erre ra
. by modgjing qf Sf%meramf@rpfdﬁﬁ% Gz BS%H@M%WSHWFQW“W
framn%‘ﬁérﬁ'r&lb Ned |H‘?dcfrta‘?|9¥drra%b§§ bu’b@%l%i’d sekfiengx l@bﬁ]@%h%ﬁ to
I's o an ‘ant1 body nol ec can be increased
|dentﬁseumteﬂuaaﬁpmemdatasdﬂﬂe§f&’§rpaﬁlqulﬂhpéwtloﬁ%eSB@sb%gnérl 8nPat No.
s

5 s RipaLFl ¥ f: MAER 332223 0B waRR ars incorporated herein
by refaremad inaheic ehﬂlretlés thilmmes Let)p) b&’hbn@nm&da@&m a:vmaiggf

(1987)). Wen a narker in the vector system

expressing anti body is an‘prl abl e, increase in the

| evel of inhibitor present'in culture of host cell

wi Il increase the number of copies of the marker

gene. Since the anplified region is associated wth

the anti body gene, pr oduct| on of the antl body Wil |



WD 2008/ 051797PCT/ US2007/ 081797 PHARMACEUTI CAL
FORMULATI ON [ 00129] Therapeutic formul ati ons of the
pol ypeptl de or antibody may be prepared for storage

as | ilized fornul ati ons or aqueous sol
WQT?%?’{K@%( 'he pol ypepti de having the desired g{agre 00%81797

purity with optional "pharmaceutically-acceptable” .
techn%ﬁfe‘s'k%bﬁm iF R 4t eRiing, fetexapig ODR-gyaftiop(ER 239,400; PCT

publiceie |V§€e)qéﬁlltf€9%tﬁt}e LS tFEﬁ(I? ’f‘|@$ |§1§£6§£t5saé3%§ SR 5 §p-089),

vene rresitf by£%06 52699505 &P sdlam Q\Wo!b@zﬁ?bﬁlmmunology
etergents, i oxi dant’s, and ot her mi'scel | aneo

28: 48@c[d991)48§4dn3é<e feifi, rng"@f@m EngiRee AR (:1&945&%@5% etal,

proc 18t DB Rt (S 350 Bhay SHER AU e

5,565¢38ment rat i ons enpl oyed. [00130] Bufferl ng agents

(0068 ppraaierabe8 TpATGE bRy bn an RS sl apig resiaues

mtrod%sa ﬂft@hl'fbbn@é%&ﬁfﬁe At is POAL AL i ‘Kﬁesemmgmlgnérr amino acid
about mV to about 50 mM Syitable bUffe”zﬂ@talg nts
resndueﬁaraﬁte\mr@f@ﬂi@ﬁéO@ﬁeWﬂﬁ irBYEHRS: SIS P fcH tRReN from an

|mpo‘?f %H?Gle% dirf OHE%'ana%h d8n BB @sstlafly bBgsaRid féu@\b:ngﬁhe

e burters (e.g., nonosodiumcitrate-diso
methrmis ovinter andeceyorkers (Upnasi of-als NaBHe G/l o228 r(%@?@)

ooy, L ERSERE) B S AB e  0.1534

(1 9883)3 Ib@ smbstiltaﬂn@ um—siumnrmDEs or O0OR sgquences far ¢he corresponding

scasdi RN SRR S Bt S50 e udpped

chimdrit arftlboBieBqUS. Fosli NB) 4,816)587 & vmexéuul sebsthatidiigiéss than an
aci d- pOtaSSI umtartrate mxture {btar C acC

intacityamarx veriablg emaE haskesn SubsHias b &fCPé%P?‘EP@Q Sequerice
from %Wrﬁlﬁnﬁ‘é%ﬁ%ﬂg&g q# gﬂééﬂﬂef HIFRRALE Bhidddies ar@tt{f‘pléally human

umar at fumaric aci d- nbnosodi um
antibédies imawhichisemer@D fraﬁraues; ap@ passible sement R ipsidufiseare

i um fumarat e
SUbSﬁEﬁjg/(?tdﬁFoéh ag?lga?Séjé'Fgngc]g#a @ bui‘t E J:e’zékggl(e g., gluconic
[oosgqm dt Bddithien igipprantthet ndnanized aglinecies retaie higheoaffinity for

e SRS S e P B P PR et

acco@%c?dm%ﬁﬁéﬁéﬁw(mbﬂfdd Ritlariized soxbodies awi pfeﬁandedlhyla process of
roxi de m xture, oxalic aci d ot @él%m oxa

analygioafipe paanaal)seqv%i%,qeét@db\tﬁmg? PE@P?Z@% products
usmgﬁﬁgé% aﬂ%r}émn%%baél% drind Hér‘éntdl aﬁa hgw@ﬁlz@d%@duémes Three-

m xture, lactic acid-potassiumlacta
d;memmmalnmrmemglo))uhrm hasiels 2reCopImely avilable ancb@@tfa@nuar to

o AR LTSS Op T R SASBSH PR o g

probd1Ré thireseimetsiend abefdombfiena strottetdsdifrseldoted eandlicatel

. tripethylam ne salts such Lri.s.,

rosopleBih P cray wesiieal 167 SBRAYS RETT frgss of he

nkely%@vasflfbe}rt(amﬁe)aiam%bmt mgldfadctml@mu?é sanditagie grfunogiobulin
.2% 1% (W v ultabl e preservati ves

Sequete.sFodhenalive R [ uaTInadB T RERdN aHaN A e e

ARSI e A O g8 o @ites ot oo e bty o

the candidaledyininogtabylin &nipd @rﬁfﬁﬁeonﬁtwwowaw&R residues can be
I
seleq A bRk S e it s RO SaupSF s Tnat e desired
antibSthe bharacreeittiy, Isuoln apnmxpg:bsq:o:ﬁafﬁblanfor et tergedlaptigen(s), is
resorcinol, cyclohexanol, and 3-pentanol. [00132]
Isotonicifiers sonmeti mes known as "stabilizers" my
be added to ensure isotonicity of liquid conmpositions
of the present invention and include pol hydric sugar
al cohol s, preferably trihydric or higher sugar
al cohol s, such as glycerin, erythrltol arabi tol,



[00141] An anti body adm nistered alone or in
conbi nation with factor(s) can be used as a
therapeutic. The present invention is directed to
ant i body- based therapi es which involve adm '
W‘%ﬁ??’f"%’é'ﬂ’f\;es of the invention to an ani nal, aﬁfﬁ&ﬁwﬂg”m
or a human, for treating a Notch3-nedi at ed di sease,
maxirfliz6@ rambugﬁ lit i€ RIS DROBsiIdTBS traidivattiyoandmbpesntbstanyialhe
a manmal in need of a particular treatment, such as a
influeremARioadn®ig9been di agnosed with a parti cul ar
[0070@' S &l &lhoic® &-hu rr?d?\evafr%bﬁat ddtHaihg, Bth GHR: arfiHddvgdiodse used in

ect’ed agal nst Notch3 are useful agai nst
,maklngetgeﬂmlrrmnmeei afitivediesds iprpriank & radyce ROLIGRINGE: Acsgrding to

di ' c
e TR SR h 00 SR o B ot B sy o
antibadydib sdiceged lagamst thiei emitites tbragy @fdvvmwnng‘ean pasiablesdomain
hi ck t d h t t
sequq%é::eg Sm‘ﬁmﬁiée%% %%)\évgﬁcg\ 5 %‘%&s Iogfftréft oﬁ;the Adn-human
parent atﬁﬁtﬁﬂ%ué it dotepeirpt tl mmtmsERcfbr the mmammt ariBody
ant |

ti bodi f th
gyt ATl 5 oF e et LB B Rl
Anotl‘%rr l%d aatd %’99H%§l’ar HaricvarR ABHRRL e thé Ebng8iRes sequence

o I es of "varying sources, di sease synptons nay
of all bemamalnitlbm@te%cff apapicelasstibaroun of fightgrdeaiy chaiRfmil NE same

e YA e RSBl SRR AL BB T,

Proc Natlmedum USIA 8285 (90);RPresian ef aldidigurn tEHL2623 (1993)).

oor 13 G50 EH) Bt 3o L T BB

treatrhél%%‘ﬁhbﬁfénjﬁtﬂﬁﬁ;c rHdraan balisodi¢s cat beinvmief yea wantdiy of
anal ogs an

methagh ks Bdna grdadesingenas dsaiy PRioda ep AP ge using
antibéd}ﬁrﬂré‘ﬁ(@élé%&’%?n P@rriéﬁel%nﬁ&dgkﬁﬂm sb&h‘érﬂieb, e also, U.S.

vent di seases, disorders, or conditiaons a3300|ated
Pat. Nwst 4 4dcB8and 4xPaddi end REd/ @#bl@at@mﬁ WO B3/4RBADEO
sasc3EL BB, Wl ob St o soBTOTey e oy o
91/1078¢; dachadfnetrith mmban‘pom’tedfhetelmby odfetincedrs gs entirety. The

cconihRl B, S0 IR0 e A APl BN Aeravon o
humahGhohddlbih R GntiBedias t@meaén a1g Munolciomst Annr@dsasmmtcb@ancer
associ ated, with those_di seases, 3| sor de

Therarmlan BrisS K930t LBOBME 1 dlnd dRETUGR! T45,55.61991).
[OOTZEr ovqiydadn 'aﬂtlttpcﬂﬁéé%?é'ltsb%' ;5r&$d@éébetﬁ)§|ﬁ%trﬁn§g@m9mhde| \High are

known 1 n art or as describ erein 00143]
mcapahltaofmptﬂﬁsmrfuhdmaégn‘éﬂgetrﬁésWE@@QB‘OPHW@nPPBWh'ﬁBW”
I Tt
cxorel U5 FRSIRRRAI A EaL PR el B, i hassondi
chamtmmatnowammn @baemempm)@s rda;sbasmmdunedz rangiondy or tme

d t a i At

o R SABGT RS lALaR o s BBEE A e e

humafBiEfble FE@?na?bhst?bﬁ @@amatah@ dneysityi rllaglsntm)ay\bdz ci@dacet into
agoni zes its uncti on C SI gn I N

mouseiGREAORS SiRIicels AR tE ”%W@R@ﬁ'ggﬁﬁeﬂam genes.

The rﬁ@xﬁ @aévggé;]}{oq bﬁaiﬁtllﬁmﬁﬁogﬂb@gh gbRes A RTendéRd non-

tive di seases and neurol ogi cal
functnonabsap@r@te(ymlﬁuréuitar@ouaiy with\ensodieion 97 hpmeoe) ;

Ot
gl BB loghy, ool st it Mhdariar Agmozygous
deletiohfoi tite Vid regiop pesvemts émdogenoue antipedyopreductiose aldwsmodified

[00144] The anmpunt of the antibody which will be
effective in the treatm&*nt1 i nhi bition, and
prevention of a disease or %I sorder associated with
aberrant expression and/or activity of Notch3 can be
determ ned by standard clinical techniques. The
dosage wi Il depend on the type of disease to be




WD 20081051797PCT/ US2007/ 081797 adm ni stered into the
lungs of a patient in the formof a dry powder
conposition (See e.g., US. Pat. No. 6,514, 496).

00152] In a specific enmbodinent, it may b dashédtBe7
WG WG ster the therapeutic antibodies ofP

conpositions of the invention locally to the area in
embrytﬁﬁﬂst@ﬁq éml@@ﬁ’éfeﬂpandehl &dmwrmmeaediim@éhmyﬁ%fﬂ produce

exanp not wa i m ta ion, .l .
chlmarﬁfrweoﬁ @gﬁn%ﬂ mg?ﬁ;ﬂrg %rﬁg] t qdﬂ’ 8@93‘0%%’9%”3 ST
whnchoéxp?es%%d?ﬁér?éntiﬂadlé@m efg ajaﬂ@bmss temray, Paic Maytmmsa

lant, said inplant bejin

USA a@as'@bﬁca%) Jakoleyiti, .eﬁausf\’@fﬂfee?»fﬁﬁm @833&%@99“3“” etal,
Yearg‘?/ﬂjﬁ%mg% 337 53?%) haiaisds 4., NRARE @85@583'19@2)5’3“5@

en adm ni stering an antib
transgenientiecars imanmizadsin thenorma feshiongeh ﬁﬁ?kﬂqt% antigen, e.g.,

all or @rPSBtmnn‘grﬁ 5s rl?@t@ﬁ HQ%rg:ﬁ)kﬁz gw%qclﬁéj%?rggé?drﬁ%%d@f
agamétemb@nﬁ %[1 garﬁ)aétdbtajma;:{)grmthirwgg?mngltzglé,etartsaag@rm|ce using
- Cl ennce

converiiong whigb BRIl et e Eiadioaioh Tl EerEs
harbo'ré’cﬁ’ Sg HSPARYeRicdm icétreé‘r‘i'an@@urmgrw celBGiFedphialidry %l)j

Lopez-Berestein, ibid. -27; see _gener al g h
subsédueatly un@@miﬂﬁsslSrwltybﬁgaﬁﬁ‘gﬁ@giat'ér%‘&af‘% USt YRing such a

techn@fgf egﬁdg?é‘s"i’d? gﬁ;‘gl'ugé{ ﬁ{e‘?é*pédﬁicéllf&ﬁful%éefbﬁ %M%‘h@ IgE

be “used See
antibch(a&geFor @comlemghmmmmd@r pfsélﬂftil@% hupre atippdiggs see

* Lonb%rg ggeil ?:1 4!1%%én(§{]1%867 ?3 w\j\’ak@ha l%g‘%lllﬁg gﬁ%&gﬁ&y of this

technbib%ﬁ%r) probﬂcaa@ auhen anbodicsand hupﬂnmmm@ﬂtaehbmles and
prolofalp EREoa e SHoh gtloRiies, S 6.5 CRET prielkeBlg Yy ploeisases;
WO s@?@{dﬁ ]W@ 9@734@9@18 mly geﬁsamtass :Emp%amga@nouucm 5gefu7gnu S.
- ert or nmnce DI en elta eds

Pat. ot §et13,923; aﬂ625 s B0 SSOHAD, IR D, SR 06
81%%1866%9 ; 7?! Sa%d%eysg 5@8 e Sel i gorated by

r|ng et at Neur ol

referér&%&fé}elnhbmmntmetyaﬂn addtmummnegieﬁlsupb@q&w6 Ing.ph
t 4 r
Frect i eSS, SO A PRPRAEE (AT 1

can HeQdhagkd Theravicesieurhan anmttdaemdleécmﬂ pyainstaeselected antigen
phar maceut | cal n‘E{f ons Such conpositions
US'“QC@%‘PQ'%@/ %”’t‘lﬁ@%tgé ??7 Q?Yeect i ve amount of the
[0073nt 'RQS’%‘\U%?\ MABQ)ééulalb@grhﬁ@é by |moﬁ@mghheeamnsplented| wiith
speci nbodi mrent, the term"” smlomallyv
riomga

humatpamf@mléﬂmﬁéahko@ﬁﬁ shleaoeNfe ot g BeBPYSdGén
¥ d
ol G, Bt ElM ST IRTIORS ik SR e

epitopd aamegweaatéab usinga tenhmﬁmwfgrre%mamk@?ed selection.” In this
artic rl t r f

apor 54 Sk NP e SR BriolE(AiBtg o

usedttd @utdé&hél@@l&tn@w bba admplatdy auEEn &Bktlbhdyomgnlzw‘@ tbg|same

carriers canb terllel ch as water and
epitope [(LeSPefk 18 &f- ﬂ%@"‘?ﬁy @%@ﬁggﬁb ani mal ,

ege fboslitiBehe Bo tides of the invention can, in tum, be
[007%008/%@1797@CT0/8U82007/8 ﬁ@“orl n, such a p(?
utilizexd to g@w@f@aant:dmotygﬁ eﬂgybgﬂlegltmat E} q ﬁ}ée nvention
usmépl:%s%ﬁrﬁg\/@% el 'kﬁo@n b HRbrRMead tHedrt {’&%n et@ eGreenspan, et al.,

céutical conmposition is adm nistered

FASERUASEh o089y, Nissinofie/ Bonure/ddd 2478 (AeRIBduECIRaRIge

and gl ycerol solutions can also be enployed as |iquid

carriers, particularly for ¢njectable sol uti ons.

Sui t abl e pharmaceutical extipients include starch,

gl ucose, | actose, sucrose, gelatin, malt, rice,

flour, chalk, silica gel, sodiumstearate, glycero

nonostearate, talc, sodiumchloride, dried skimmlKk,



WD 2008/ 051797PCT/ US2007/ 081797 degradation. In yet
anot her enbodi nent, the nucleic acid can be targeted
in vivo for cell speC|f|c upt ake and expreSS|on

tar L.Ng a specific receptor (see, e. 081797
W AHIRIDD 0 0 02 06180, W o) 25635, ez SLSPLIT
W93/ 14188, WO 93/20221). Alternatively, the nucl e| c
antibadiéslwbich Bied tondma dorapetitivelyrialubit bolyaepweﬂndltlmenzatlon andfor

S5 BRSSO by Bt S e D

idioty %ag%lnquth% tlﬂéﬂﬁ%me@atibﬁtahdloreﬁncmg dovasinramd, as
42: 435 (1989) ) 00164] In a s eCIfIC ?nb

2 cormeahpebielta A Al UTMERIRARICB PROKE g 'g@rafﬁeﬁe &

neutr&%ﬁ%mldﬂ}[ﬁe@ 6H%B’fr5’c\5/méﬁ‘t§ dr BYENAHRRIGY dﬁe( erbe fred in

etroviral vector can be use MIIer,
theramuilc regivkans Bmeyitrelizenalysmtide 1igesd.) Fow@g@oleeﬁ%\ﬂnﬂm

o §E 86505458 518 6 BPERA OSBRI AE Ko Hor o bng
its ligamdsagicabions) andtthetelg bftrsktitsdadlbgiDblactiVitle nucl ei ¢ aci d

10075 o A RREIERARAte Piiee DR B AL F bEPEP Tt doftiRfes

Bispelclel dritibaéigs bRenitwlocensl paiferlably fasmsn dbnfuman m@d laﬂnbodres
More detail "about retroviral vectors can be

nd
that fsagwlngsﬁp%ﬁmc'thJPhéfrlﬁW tgo shfierenigyuigensinnc 3 Prese“t
| t N&edH3Y 8fe oth
rver RS BRSBTS ooy e e
may beafos any@ttmrantlgem anchpeteralely fortaeell-slyacedrioieie Fegaptor,

recep\? h%%arurg%,if gﬁsrsgg%gggq;é lragﬁgér?tvﬁrgﬂlc{i&ﬁ/eﬁsﬁo%fq "vﬁélgpé(@db@led

" envelbp @sdte3 boeérigihodved Kiretein, et bacteridl| spoidc8 Brddieyetc.

EE TR i O T
rewn%nﬂnér@t p(ré@@@l)on diME RlicAMEDeiEs SiEBedwn thbo- é)@ressem of two
present invention. Adeg@gl ruseséﬁ1 e esBem

immuaﬂﬂmuhn beavyeshainiightrshainealps, adert thedworisayy cpgips ha
differ lérﬁ) RlicRigs gmé.t@md ofal. tl@af[tﬁé%ff gio(10sepi tHehige of the
oviruses naturally infect respiratory epithelia.
randa®n laesortraegfs:fsmfrmnoawublv heaey ardight gBping ethpse Pulridesnas
cuadibfins) ik AR TR b SR A BBkt of
whicHenmlp @neamahhe cofrectrifigprcificgstmictureli Whedpurificatidn ef the cormrect
zars

molefsfie fUAly REre B ST Bu T cheo bR B e es my

proccReirds atdiddlosddUieW COE3IosT ea@P Tradnéd@94t af., EMBO J
denonstrated the use of adenovirus vectors to

10:365641898F genes to the respiratory epithelia of rhesus

[007ﬂ°”%%.b%dM%H§5|e'd&ﬁmmh tle §89redEndh Qﬁéélﬁblﬂlésl{%ﬁﬁbody-
ene erapy can be tound in Rosenfeld, eta

antig&t cembm[@atesa cao beduged RogwrHnsIginbUER &pnsiaufeqiqmae 143

b B 0Py S oy oAb 45 g

domaTﬂneJ"oam/nsmgH’tﬂeéétQ%t) of thelbingea€sidc and Ed3iegions( Aaway have

- _h al so_heen osed use,.i.n ne.. h
the 130 Bap 0B BETT BRDGRR U T TR T el tRtan W font
cham’%ﬁﬁdlﬁg?reé\é?ﬂ |r29t4ie8&%r{elc996é fusionsS. [ﬂaAs ehbcﬁdm the \
46; 6,632,670; and 6, 642, 5% E?Olﬁ%% fm %E é.
immugeglobatin heaviyehain fyenmynd. Masies. ik dmausppioRylinight gaain,
are Hs‘ért‘éﬁ' htd s'eEathé %H?re%é'lbh WeBtoRY, shdCdte #BItRfPdfor@ed into a suitable
-el'ectroporation i pof ection, cal cium phosphate
nmedi ated transfection, or viral infection. Usual |y,
the method of transfer includes the transfer of a
sel ectabl e marker to the qfils The cells are then
pl aced under selection to Tsolate those cells that
have taken up and are expressing the transferred
gene. Those cells are then delivered to a patient.
[00167] In this enbodinent, the nucleic acid is



pepti de sequence conprising the first 135 base pairs
of the Notch3 nucleic acid coding sequence were
generated. These ol igonucl eoti des contai ned sone
chan in the wobbl e coding positions to |
W@%"‘é’gﬂf’ Al nucl eoti de sequence changes%@F”%}O&%s1797
silent. Le no am no aci d sequence changes (Figure
" host 8yafiR¢h.SBdr: fuﬁﬁét%et@ﬁiﬁ@eln@@athb&;lsﬂeo@mmmbemtes des, for
toget her, the- en i neer ed Iezﬂg g tlde codi ng
exan‘g%ﬁg@@ fld- IMGH duEpgymid (1 he codi ng

[007 equﬁé‘t%?oé%}ﬁj E% adpoti’; ar@tais%toon@ﬁﬁﬁa%a Bhe §§Qnt

et at, Biorechniques 8:528 (1990)) (Se
mverﬁiogu r@t@pconmaew@amdie@ér@t GQrePQSsH G gWe SaURIATY Jﬂ/@@d
i, St HAHILELAE, WL R SIS gt e
systeornogllsi te &inwvastegnadlls §68.iRk. No.vk8d6,080) Heisitontamiplated that the

o b EE e TAHE Ry B tudd¥ o B B
chen‘hﬁﬁ}d &cl uzm%tr@ee in@hiitpuass-iniking ageni8B Fandx&tQlel D
00174] Expr essi on_of

gl By PE cPOseredHBNe .areswﬁ%evﬁnﬂ%aafgw or by forming
t t f G sesdiode
@ thl&ersgés?%bgg ﬁ]ﬁ%ﬁgﬁ é(u ﬂQ%%re\%d%éér\lﬂiéRff@ 68, Manassas,
Imlnmlamwahmt%mrﬁer(cﬁmﬂbul’yﬁlg‘edﬁte@'ﬂl tg%%ﬁjdlS@A§ed for example,
e rior to transfection, cells were
nU. %SII%)[UEI dX%H BPEM (I'nvitrogen, Carl sbad CA) growth
[00791ed| lnracddiohaoms ogn geserhtet smgleaddmeseauth(dJ?@Sbo Nalchda of

e 5% Py SR BB BR8] oo

derived Wohd Cﬁhﬁtl@m\@fmmrﬂ? £ el PP USLO0BO £3049B4idsotiting the
Three m crograns each of the Notch3 fusign roteln

Isoiawf@meHomaﬁsiﬂ"weumﬂénélp%eﬁ demeehags ! f% @9s in
[003(@30 tb%@k;ian YRbNGeeld é?ﬁél@‘bbﬁﬂﬂié‘ Ehéﬁ%%dlﬁ@%fe%ebsqﬁ which the

stem (I nvitrogen, [ owi n
heavymndﬂlahftmham Fg rwmm@ conAe@ted %ﬁiefzeemuaél boqllﬁe( ‘scFV’)
I I b a
and 1€ M EbPEH'hHE Rk oL 88 rg{e?i‘é\ﬁp U SEPLLIN g‘éﬁtg 778
Aiterdmmvehy beb cae beldmjnetrmtag a’nd ekptaslsed by sinoifar pnesinsi. il of the

o B ERETD ST B s R EreBhh i wpply mre

MAbéT%mmﬁefn@grr%nﬂs aatsiagletdnam stibiodiescart @ldoVEds mmﬂumgemc
cont ai ni ng 2% FCS and cul tured for ag%rfo h? C}d/’ h

[0080- edntikedias BardbedyiraginARiSCERda PBlAY TR BIHP9Y: Phage

librarR@JePeesled "u%g'tﬁe ?ébﬁhb(%kﬁ deb8ibetbh NRi@dTeptyc el 4/, |Nd@@fé
were generated for Not ch3- LD/ Fc (Hi s- Fcy/ pSec )

348: 55&:&1699)) dplarison c e/ E&fEtre 305 692%9%1%@ Maetso ﬁ? al..2yMpl Biol

222: 5?‘11 ribs A SSFal iﬁlq of HuPin B@Efes respeﬁt!vely,

ra s e 70

n, the S were cu ture
usingpEdigentiboardgsni Yitsequarerpubicatoinsdiasorig tifwt m'Od@(d!OD raf wighh

arniy oy S BARS BHRiGtianSY B WhB e RSl Yoo
Bio/TRkasdbgly \1\6175‘9 m@g%{\ﬁlﬁfﬁﬁ" b2 0B 97d in vivo

| ted
recomBREMBS & ST PR G NEING Hy JaBe TP ge SR Be (st efoLse.
et al. aNF)% Wi Ré L3545 Blgabhe Wust ﬂ@'&élt@éﬁmdde%@é SRR

S were assayed for ‘expression and secretion of
alternadives B rafifienal mogsctoma! aubocy hybsdema pedinigues for isolation of
ells harvested fromculture dishes were
monoci&%?%ﬁ@ﬁno;%g S\?Vlth phosphate buffered saline (PBS) and
resuspended in deionized water, mxed with an equal
vol une of 2 x protein sanple Ioadi ng buffer (BioRad,
Hercul es, CA) and then he d at about 100C for 10
m nutes. Secreted protei n“as anal yzed usi ng
condi tioned nedium m xed with an equal volune of 2 x
protein sanpl e |oading buffer and heated at 100C for
10 m nut es. The san‘pl es were separ at ed u3| ng 4- 15%



Hybri doma supernatant Control 1gGL MAb 256A-13 Mean
0.019 2.828 S.D. 0.002 0.047 [00183] The positive
hybri doma clone fromthis primary [LISA screening was

further isolated by single colony-picking
WQHOHRI™ELI SA assay as described above was gﬂolﬂréﬁstzoommsww

verify specific binding to the chosen i munogen. The

[0082%0 NfHeNBR AT inelg e rn‘dacﬁﬁmi Viase e dedsibstituding ére codlng
cale cultures. The kr&Bnoc onal anti

- sequenge for BaMep beRY i ighRNJR CPH%“@@“FO&P@@S&@?%G 31 " ©

TRSrintSd Acd Q1 81 P N, Ui giets6 7 ®origdn, &hgl., Proc Natf
hom C;U%Not cI:h3 E'galhglc(?n?stejMﬁ\bs were then characterized

Acadlﬁw BFAR] PBHRE@$4DE ndi ng assays, microscopy, Western

ooe) LY AR AR K A BT A s oo

form legbridobase dTHis redhniguassagl established. dhetead otiusion, emgcan also

s ERel InrcoRa Pl RS BheRinfs! 4 FpbBIPESy Yrs. ora
transfoffhgcpare. [Bdd\edy. ;l‘iqrbﬂgh@omﬁsuwrdmfagmg H@aieh <tedd, ine@A) .
Synirpaping P T GPoRASe AR, (Eoreg. 8l Figfocona
Antlba_a%saéd PyleImRkat &t aITh’?erflJnﬁ‘P'reé%| Fﬁ peleice PTMJ?])UCAntl -Notch3

Hygro expressed a full-length Notc rotein
MAbSa@ardl@@raw@ﬂby inpLIgiging radents {e-gbIreice.dpis. hemsters, and guinea

ios) RSP bt o0 T oo ity
eukarotic GRbrok2R68¢ systemg. dthepaiiratsacanize mefoklmmunlzatlon

0.9 5NV e SRR TS BuTPadGR TR bR Sovere
combPMaNhih@vddefioeai csmmvanm whihspldrited wite Seeted lympdrooptes. -

mediumw th 200 g cmach iured florh
Hybridomeg cagpe geperated &y cap tigp ppracediiTen Priusig B IyiTRQeytes
from %qrrﬂﬁl‘ﬂ‘(&bd éhlﬁ%ﬂ%{ﬂ‘i ﬁly\é’ﬁirﬂlé chIR (elg e@@ZJG t:?zn@'NSSI?:ﬂ) a6 @lekéribed

were anplified. Stable 293T clonest

earlier g§dhjen et af. d\hﬁfygfr 85@;6951 (@e?l&))ctlﬂ GIRET @%bN@@E% @nfibegties
can bgf%eﬁe?atg{j b?%té: nrgjr tgftrg#:cﬂuﬂﬁ%ﬁt élﬁ@ﬁtcihfalan{/ QﬂFéﬁéﬁﬂrgﬁ& from

ana or escen ectrom crosco
humansB r;gnpﬂmcytﬂsom @hagmﬂlspmtsylstbramt Tho ghenificltReDhGyY

nne I I, S :
 Notetp SFBE % b Rl in dfstatn DRBbc lingedks M gD ?’e,%ﬂ'ca‘
technﬁcid@)s dq’iﬁhﬁlbﬂdﬁ‘r@ dokieityt 6fahs rmtfbtﬁcael@on Ebmptdaomt activedion can be
so constructed by PCR and_. sub ned | %E?gﬁ rtJﬁ
assessed\iyy BRIy YWB&WW“&%Q@WV@S’P epc?éf or the

c!assn%HPchﬁpl%ﬁ‘lén’t\géﬂﬁ%aS/Aﬁ% Hygndéiﬁlasl@ J)d@ﬂfvé ol 5 Yare cloned by

expressin was al'so confirne Wést ern

hmitlr@u:plumnc éﬂhwnﬂb@@eg atﬁ/\nurifwdﬁpmhqeqt@"ﬁ@&né%%ﬁﬁ%cﬁv FR;
r glutamne and 1 X

numah N8RS BY iEbosBRidEbigadBhdle. [00187] Cell - based

_ IDENHtﬁlcwd‘d@NM)ﬁdﬂlNT@ -NBTCHs3 AFHBOINESg FVATTM

rescence rra ro-conf,o
10084) . o oot v e en o TR JRitloies that sctivate
NotcHPflclliatéd analﬁ@inddﬁehGBmtrtg‘ mglaﬂd pmmmlatpﬂta/ardfh)ddm of the

th fact Cel | tu
preseRb {BREUSR DOCHB PO ACAKRP RSNl 19 obies Bk BSPah
inven§ H'w“ﬁdf d&‘étﬁe%ﬁ@o@ﬁ@@s@&ét@d 966meld. T™eabreésent invention also

temati vel g transiently transfecte 293T or CHO

includasi antibadies teetdurdita hetseeoepiiane aspt B e13-The cel | s

res I er

100882} FoRFIREE Bl 19RT e v s i LU Eoe e
immuneaortbieahasssdyf(EL 1S4 & estiere dmmunobiothing, bsotélﬁdlnhmumte@dcai

for one hour at 37C. Cy-5- conjugated anti-nouse |gG

anti body was added in the I1s after renoval of

primary antibodi es. [00188]” Cel | - based

ant i body- bi ndi ng was al so assessed by

fluorescence-activated cell sorter (FAGS) using

internally generated 293T/ Not ch3-stable cell |ine and



Control 1gGlL 256A-13 Notch3/Hyg 24.16 32.2 Sup-T1
24.51 55.44 [00190] The cell-based FMAT and FACS
?Eal K;eshgonfl rmed that MAbs 256A-13 indeed binds to
e Not c receptor expressed either fromr '
WOROB M H 7 const ruct s or as native protein in cu tu?@?ﬂm?
cells (Table 2 and Table 3). WO

techn&@@?z./ %éﬁ%?%?nuwﬁgﬂﬁéh@mww[t@@IrﬁiMidu‘%bhtﬂocmieﬂrmTar y
of anti-Notc s binding activity in cell-based
descripggiin e Ex#BeIeS Cont rol 1 gGL 256A- 13 Not ch3

10086 © uldrtbsdigt BY iHeanimBhnacivesiboubarglhstdimited to, polyclonal,
monoclonal, monovalent, bispecific, heteroconjugate, multispecific, human,
humanized or chimeric antibodies, single chain antibodies, single-domain antibodies,
Fab fragments, F(ab') fragments, fragments produced by a Fab expression library,
anti-idiotypic (anti-Id) antibodies (including, e.g., anti-ld antibodies fo antibodies of
the invention), and epitope-binding fragments of any of the above.

. [0087] ° The antibodies may be human antigen-binding antibody fragments of the
present invention and include, but are not limited to, Fab, Fab' and F(ab")z, Fd,
“single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and
single-domain antibodiés comprising ei-ther a VL or VH domain. Antigen-binding
antibody fragments, including single-chain éntibodies, may odmprise the variable
regibn(s) alone or in combination with the entirety or a portion of the following: hinge
region, CH1, CH2, and CH3 domains. Also included in the invention are antigen-
binding fragments comprising any combination of variable region(s) with a hinge
region, CH1, CH2, and CH3 domains. The antibodies of the invention may be from
any anima! origin including birds and mammals. Preferably, the antibodies are from
human, non-human primates, rodents (e.g., mouse and rat), donkey, sheep, rabbit,
goat, guinea pig, camel, horse, or chicken.

[0088]  As used herein, "human" antibodies” include antibodies ha\ring the amino
acid sequence of a human immunoglobulin-and include antibodies isolated from
human immunoglobulin fibraries or from animals transgenic for one or more human
immunoglobulin and that do not express endogenous immunoglobulins, as deécribed
infra and, for example in, U.S. Pat. No. 5,939,598 by Kucherlapati, et al.

[0089]  The antibodies of the present invention may be monospecific, bispecific,
trispecific or of greater multispecificity. Multispecific antibodies may be specific for
different epitopes of Notch3 or may be specific for both Notch3 as well as for é
heterologous epitope, such as a heterologous polypeptide or solid support material.
See, e.g., PCT publications WO 93/17715; WO 92/08802; WO 91/00360; WO
92/05793; Tutt, et al., J Immunol 14760 (1991); U.S. Pat. Nos. 4,474,893;
4.714,681; 4,925,648; 5,573,920; 5,601,819; Kostelny, et al., J Immunol 148:1547
(1992). o
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Not ch3- LDTM no bi ndi ng strong binding [00192] A
posi tive binding signal was determned based on the
Ft|\1MT S|hgnal readout that was-significantl y hi gher
than that of the IgGl control and ot her

W PHSHe cl ones (p > 0.01). The 1gGL contr :ll S%O oRg
read- out was consi dered background. 293T cells

[oood] r a%ti@ﬁ&ie!é of trRNsresitavenitivh niat lsch3éddyiged opbpeaiiiet in terms
o 5 Ao TR BES SIS 52 ey .
The ézﬂ %b@@g@ﬁgclyﬁ&ﬁlﬁg%ﬂmsphﬁﬁ ba@paéifiedas HesdribkBherein, e.9.,

s anal yzed by 'Bi acore System (Biacore |nc.
by N-firnireat anelyo- tem)nal wn@tum YRR iReaNiigUOEs@Nyno acid residues, or
Y I p through am -ne coupling
listed "H ROLIgs dnd Ryl P 100 RU), and the Notch3- LD/ Fc
0091@r otﬁntlbod @ iof fenjresers qurmon enayalse b idesentsstor specified in

erme SRR RS SRk BRI RE AP AP R A i rave

at :ea@t 9?%013?4%3&{90% et Iéiﬂt wge@fafalmeﬂzs%haueas)t 75%1eatﬂeam 7a%, at
er an he sa

loast 8472 5§ oaTHAD o8 SPIHAL 15450 8Heh OB 171 TPade iy using

methSJié’ ‘Eﬁ(ﬂﬁw Il’ﬂh@ artTé?'% @é&bh@é’@ﬁeh@ﬂ 16 h@t@geﬁélamﬁnblnded in the

i cate. di scl oses the statistical nea
presemt iveatian. eAmm)N@tc&zﬁoannba@Bs eyl alse binaryitive Koéfass han about
7 )
107 Ny ERaRt S0 M BF 1S ghaR Bport o 8o i o as
anti- Mtehiﬁ(ll anitboeligsoirem apecied Dtl’m lﬂwethat agdinstwhiiehnthe ajdiddotch3
c curve not shown). [00194] Table 4:
antnb%n,s E%dzatl on of. MAI D 256A-13 binding affinity by

[OOQZF' agR'specifig BRbadiMrts Rivitibolies oMk meér}nt&ﬁle(ntlba clossdeact

s-"1] SE ( kd ) . x2 256A:13
with r@mgke]y mpzn@ogues c)n‘ human Notch3 anthﬁe oorrespondlng egpltopes ?hereof

In a specific embodiment, the above-described cross-reactivity is with respect to any
single specific antigenic or immUnogenic potypeptide, or combination(s) of the
specific antigenic and/or immunogenic polypeptides disclbsed herein.

[0093] Further included in the present invention are antibodies which bind
polypeptides encoded by polynucleotides which hybridize to a polynucleotide
encoding Notch3 under stringent hybridization conditions. Antibodies of the present
invention may also be described or specified in terms of their binding affinity to a
polypeptide of the invention. Preferred binding affinities include those with an
equilibrium dissociation constant or Kp from 10 10 10" M, 10® to 10 M, 10° o
107" M, or 10 to 10™ M. The invention also provides antibodies that competitively
inhibit binding of an antibody to an epitope of the invention as determined by any
method known in the art for determining competitive binding, for example, the
immunoassays described herein. In preferred embodiments, the antibody
competitively inhibits binding to the epitope by at least 95%, at least 90%, at least

' 85%, at I'east 80%, at least 75%, at least 70%, at least 60%, or at least 50%.
VECTORS AND HOST CELLS

[0094] In another aspect, the preseht invention provides isolated nucleic acid

sequences encoding an antibody variant as disclosed herein, vector constructs
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0. 392 KD: 256A-13 and Notch3-LD/ Fc di ssoci ati on
constant. a: Rate of-n ng to oc -c (or On-rate). Kd:
Rat e of 256A-13 dissociate from Notch3-LD/ Fc (or
Of-rate). SE: standard error. EXAMPLE 4: %
WRPEHOARAL YSI S OF 256A- 13 BI NDI NG ACTI VI TY |
Western blot was perforned to assess the binding

 compRiging\d ol Stidé $Bhudcd @ncﬁd@iregtli&ermbodles ofitheearesent invention,
denaturing conditio essi

host GHISRBTEHE A OB ENEC N PR ST EaD t%‘@\”&%?ﬁ” ihR fegoton
nes. ‘Purified Notch3-LD/ Fc fusion protein was :

Ofthé:c%rl'nl?ioﬁg'd with protein |oading buffer. Protein sanples

[0095)er eFal rssombigal pwduction ehbe@nibedweyariapt.dhe srgspicgacid

: I ans re

encolf A BB, B B Bpl O ottt

(amplifeation enthedDNA) bnbalexprelsslohalDNﬁ snesidingstherandibody varignt is

A Pier ockf ord and h 0
reacilyinqied andeuguncrir i ANV B I oot s by Bong
oligorf@adte! Q%Mabyﬁef@rpabw of L e[semmm\ey megamt @doling the

el ect rophor esis in a 4-15% éadl BODS ﬁ%p’
heavy pad dgHChaEso tt?%ﬁgtﬂte?dﬁé@r’? &fging
ofbsticenn &l@i 85Iy are
and tgé?]‘?; (ﬁi’%ﬁ?lﬂﬁqa det ecl?l%g%bgénqarﬂ%edy An Ir1|RP cp(;nj ugat ed
antlbs@esnﬂ’mewramﬂthm@yltmﬁs used for detection and the
VECg@ﬁgescgener ated using a chem | um nescent substrate

ri bed above. Positive control antibodies
[00961gai Mahy veatens dfe avifiaitiag ThélwecthBoampongts peneuelikinclude, but

hased f I
are o it P B b Lo S AL BT uRG  pYaL ca e dbrfi 6
replicafléh Y@éoﬁﬁ@*e&ﬁaikbageh@@ aAivabderhdiadient, @ promoter and a
Not ch3- LDY F¢c under denaturing condition, as

transgRtoRdeBIaal BPOUSHRE o NRFPTEIARS COSE 0B e AT sanedifing =
TY

ol AR N SRS i

prepared sisingovell froosotephmieges ull he PYPGEHONYBERT BRPE Sjusipotide

sequ%@&sé;géf‘éf)lgqﬁﬁéﬁ gﬂtag)fel Eérﬁs{ﬁlp Eﬁ?n:r)etl %P?é @sl%‘@cﬁ"ﬁ %Hdldtﬁﬁﬂ

nuclemaqeeeqmrd:eplsetledsutmoee drrived fronTha@rerpliass siepbisl, viral, or

nscchRusLE oSt iy AANREL B3RS BRpBmotr.

operéi8re é?h@c’éré waRNA it ofe binidég smeasamd:!orf otheNaprhpriate
gnal i n

seu SRR PR GOV ARRUORY & Ko R By P B

N e A e e e e SRR T e

functignelly (ebrtes tothanuckgotide sequence for the appropriate polypeptide.

g td, R thi Mebddy) heav

Thus[ 6W§ég WO~ 0 |§'§%}%—g rs regé\:nnegged at %) Y

chain @ql@ﬁcﬁiﬂtbé phiaGbtenntdieelidehsagiuegoe sontplg tjmt@anecaptmhof the
r annealing to each other, the priners

apprqg e@%?‘@‘ﬁ}é&ﬁf ®BER  The PCR product was cloned into

[009A CORTERIRioR, bqu-mels abbedivig cibproprifiteesigmal geptidessthat are not
verified b uenci n s four tande(r)geI

naturalyasiosiaie eBhENGPARY ﬁaa\%fﬂncpor 'mﬁ‘li Ph%“ﬁ?%%”‘i?@ %A
mcor@brta?éd infd'Expr ?%gﬁ VEBSrEXChSBGntié tonudisotidandqlibged eda

ownstream o firefly | uci f er'ase reporter codi

signas pepiite secrefay ety Daey YeroFedspbae 6@ theonolyeentide Seguence

i.f I
so tnaf e B3Ry s RRoEH (SR ERerRSrTE AR LERIPRS HiEdGm. A
signarpepfide thet & feptteraeih thadnideded hastalicarianags extracellular
Stable cell |ine generation [00200] Two stable cel
|l ines were generated for f£ ctlonal assays using
human enbryoni c ki dney celf”1i nes (HEK293). One cel
| ine contained the Notch3- expressing plasmd and
CBF1- Luc reporter plasmd integrated into the nucl ear
genone. This cell I|ne was generated by

‘]7/081797




[ 00202] Notch3 LIN12/ heterodi nerization dorrai'ns, al so
called Notch3 LIN12- dinerization domain (Notch3-LD)
consi sted of three LINL2 donmins, 1st LIN12 (L1, ),

2'd LIN12 (L2) and 3rd LIN12 (L3) (See Fig
WRPRPE NG ch3 singl e domai n/ Fc fusion protei n%(?r/ﬁ&mmsnw

expression constructs (Figure 7) were generated, and

secre@ioWEr%fédebMaté\@ﬁtIWyf OImeid tha pasﬂmmawmcﬁieaj@niﬁ"mm the
was sufficient for

polypephigrs Lot swam%f&ntlsﬁdy fﬁ@ éaﬁs g%%ﬁP@Sﬂ%FHCh secretory

SIgnaEe&rfe%qg«Em%}% ﬁbﬁhabee ONfbge R cfibsd RNU B, PheiNtss. wer e
anal SOs- P The results showed that Mb

5 69&5@51@84/@ aod@wlmpcnuszoonomm? only binds

[Oogééxperl mszCE[ B@la %/\S/’eré'atvﬁggb %ﬁgﬁ&'@gﬁ%{g%ﬂgr@é phage

vectwtdr@% népiie rod Idngbltaestrlaintieh RNA onbtiAndrak vésitori Jugcht ectors may

be infeiga) Mo gsiTe &5 Powniepletey o BT kb 3 Bt fordmzpgeing

DNA Bht SINReAd caigs T ViattdMbindhé Bad8obgaigesdind viral vectors also
Not ch3- donai n/ Fc fusi on protein construct West er n

rmay b (iroRSe DI S/RSRRaKasT AL RGP SDBEN WS WE b

techrli (%Je%ﬁ‘éﬁnil%heﬂ bhd tﬂr‘éﬁ@@u &onNatigndedibisraaPpé réplicatidand

sitive . 557 Notch3-L1/Fc positive band

comqemuqr veplisaiieh defect[ve In the latter case, wral propagation generally will
occur only in complementing host cells. Celi-free translatlon systems may aiso be
employed fo pfoduce the protein using RNAs derived from -the present DNA
constructs. Such vectors may include the nucleotide sequence encoding the
constant region of the antibody molecule (see, e.g., PCT Publications WO 86/05807‘
and WO 89/01036; and U.S. Pat. No. 5,122,464) and the variable domain of the
antibody may be cloned into such a vecf_or for expression of the entire heavy or light
chain. ' |

HOST CELLS o

[0099] The antibodies of the present invention can be expressed from any
suitable host cell. Examples of host cells useful in the present invention include
prokaryotic, yeast, or higher eukaryotic cells and include but are not limited to
microorgé‘nisms such as bacteria (e.g., E. cofi, B. subtilis) transformed with
recombinant bacteribphége DNA, plasmid DNA or cosmid DNA expression vectors
containing antibody coding sequences; yeast (e.g., Saccharomyces, Pichia)
transformed with recombinant yeast expression vectors containing antibody coding
sequences; insect cell systems infected with recombinant virus expression vectors
(e.g., Baculovirus) containing antibody coding sequences; plant cell systems infected
with recombinant virus expression vectors (2.g., cauliflower mosaic virus, CaMV;
tobacco mosaic virus, TMV) or transformed with récbmbinant plasmid expression
vectors (e.g., Ti plasmid) containing antibody éoding sequences; or mammalian cell
systems (e.g., COS, CHO, BHK, 293, 3T3 cells) harboring recombinant expression

constructs containing promoters derived from the genome of mammalian cells (e.g.,
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1.797 1.364 Notch3-L2/Fc no band positive band 0.015
1.337 Notch3-L3/Fc no band positive band 1.054 1.425
Not ch3- D1/ Fc no band positive band 0.015 1.608

Not ch3- D2/ Fc no band positive band 0.015

WO 2008/051797 PCT/US2007/081797
metallothionein promoter) or from mammalian viruses (e.g., the adenovirus late
promoter; the vaccinia virus 7.5K promoter).

[00100] PEOkérybtes useful as host cells in the present invention include gram

negative or gram positive organisms such as E. cofi, B. subfilis, Enterobabter,

FErwinia, Klebsiella, Proteus, Salmonelfa, Serratia, and Shigella, as well as Bacilli,

- _hPseudomonaS and Streptomyces One preferred E. cofi cloning host is E. coli 294
": (ATCC 31 446) although other strains such as E. coli B, E.-coli X1776 (ATCC
31,537), and E. coli W3110 (ATCC 27,325) are swtable These examples are
illustrative rather than Ilmltlng
[00101] Expression vectors for use in prokaryotic host cells generally comprise one
or more phenotypic selectable marker genes. A phenotypic selectable marker gene
is, for example, a gene encoding a protein that confers antibiotic resistance or that
supplies an autotrophic requirement. Examples of useful expression vectors for
prokaryotic host cells include those derived -from commercially available plasmids
such as the pKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden), pGEM1
(Promega Biotec, Madison, Wisconsin., USA), and the pET (Novagen, Madison,
Wisconsin, USA) and pRSET (Invitrogen, Carisbad, CA) series of vectors (Studier, J
Mol Biof 219:37 (1991); Schoepfer, Gene 124:83 (1 993)). Promoter sequences
commonly used for recombinant prokaryotic host cell expression vectors include T7,
(Rosenberg, et al., Gene 56:125- (1987)), B—lactamasé (penicillinase), lactose
promotér system (Chang, et al., Nature 275:615 (1978); Goeddel, et al., Nature

1281:544 (1979)), tryptophan (trp) promoter system (Goeddel, et al., Nucl Acids Res
8:4057 (1980)), and tac promoter (Sambrook, ef al., Molecular Cloning, A Laboratory
Manual, 2nd ed., Cold Spring Harbor Laboratory (1990)).

[00102] Yeasts or filamentous fungi useful in the present invention include those
from the genus Saccharomyces, Pichia, Actinomycetes, Kiuyveromyces,
Schizosaccharomyces, Candida, Trichoderma, Neurospora, and filamentous fungi
such as Neurospora, Penicillium, Tolypocladium, and Aspergillus. Yeast vectors will
often contain an origin of replication sequence from a 2y yeast plasmid, an
autonomously replicating sequence (ARS), a promoter region, sequences for
polyadenylation, sequences for transcription termination, and a selectable marker
gene. Suitable promoter sequences for yeast vectors include, among others,
promoters for metallothionein, 3-phosphoglycerate kinase (Hitzenﬁan, et al., J Biol
Chem 255:2073 {1980)) or other glycolytic enzymes (Holland, et al., Biochem
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1.628 A. ldentification of binding epitope(s) by
subdonmai n swap [00204] First, the agonist Notch3 MAb,
256A- 13, binds to Notch3 LINL2/dimerization domain

LD), but not to the honol ogous human Notc
W(i?‘jl‘{%(%la”ﬂrreri zation domain (Table 5) Second,t}lCtTﬁ%SZ(mmsmw

anti-Notch3 MAb binds to denatured Notch3 protein in
17:49061 873)) blot agsndlass; uhwedhldehyBeedrphasphatendetg/drogenase,

norokisy Syt Qo oeet et o LY B e
o SR catiEn, sk mepotE,

In .
SomarERBInnoSPegIEr5EASTIETRES, @%9‘“9@%@% é»?tlhg? é@@%ﬂors
s PP PER0 LR el M b PR, o

107:28BNA99H)s CROBF suitablef prothotersepdesingmifal YRS anshyeaet .

The first st d Tl v ' f |
e T e I S B g o
are wgggbﬁﬁfwmch ’;i_r@tad@ris pegtricee hyddinnen,sxqiieRoe MatbAcad Sci
B < ORI N DR RN TR
mediﬂrr'h?'ylFC/ pSec. [00205] Table 6: ELISA OD readi ngs of

"MAbs 256A-13 and control 1gGL binding to Notch3- LID/ Fc
[00103] NdemmBliamOFBsenidicshpell eylitte KBRS TIaY fEC DRERPIe/s 0

ex’preg_g 8%@ Bhaft2fiibddies: 996’rir%i;9@,73r4y AR Uxabtie @Bl tQkure is
workable, whether from vertebrate or invertebrate culture. Examples of inveriebrate
cells include plant and insect cells (Luckbw, et al., Bio/Technology 6:47 (1988);
Miller, et al., Genetics Engineering, Setlow, et al., eds. Vol. 8, pp. 277-9, Plenam
Publishing (1986); Mseda, et al., Nalure 315:592 (1985)). For example, Baculovirus
systems may be used for production of heterologous proteins. In an insect system, -
Autographa californica nuclear polyhedrosis virus (AcNPV) may be used as a vector -
to express foreign genes. The virus grows in Spodoptera frugiperda cells. The
antibody coding sequence may be cioned individually into non-essential regions (for
example the polyhedrin gene) of the virus and placed under control of an AcNPV
promoter (for example the polyhedrin promoter). Other hosts that have been
identified include Aedes, Drosophila melanogaster, and Bombyx mori. A variety of
viral strains for transfection are publicly ava‘ilrabie, e.g., the L-1 variant of AcNPV and
the Bm-5 strain of Bombj/x'mo*}‘i' NPV,_ahd such viruses may bé used as the virus
herein according to the present invention, particularly for transfection of Spodoptera
frugiperda cells. Moreover, plant cells cultures of cotton, com, potato, soybean,
petunia, tomato, and tobacco and also be utilized as hosts. |

[00104] Vertebrate cells, and propagation of vertebrate cells, in culture (tissue
culture) has become a routine procedure. See Tissue Culture, Kruse, et al., eds.,
Academic Press (1973). Examples of useful mammalian host cell lines are monkey
kidney; human embryonic kidney line; baby hamster kidney cells; Chinese hamster
ovary cells/-DHFR (CHO, Urlaub, et al., Proc Natl Acad Sci USA 77:4216 (1980));
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0.006 0.063 0.006 B. Generation of Subdomain Swap

Fusion Protein Constructs [00206] Based on the ELISA

anal ysis results presented in Section A above, the

target_domain of the 15 LINL2 domain, or %Tﬁ%%omsnw
WOIFREP 7 di vi ded into three subdomains and

i ndi vidual |y swapped with the correspondi ng subdomai n

mous@keMolt 6816 hihan cBhécas chdimmian calisa(piEd.v)staning dduest eells;

numaf ogbiel e e v el B Eo Seely o

100105] | YRist éél%darb@raﬁ‘sﬁiﬁhgé itnde h@ové’@l@sc&méd Fe@&cmrf:r antibody

reactions were perforned usi
produamh and QMB@@@H@WWGB’“W% nHB’E‘é‘? mgdia FPHQF'P% ﬁaﬁpﬁaﬁr@&f‘"

mduci?\ gﬁb'r%gte‘??%ra%%éﬁﬂg ﬂaﬁ"d‘ﬁaﬁ'@éhtﬁﬁa@@om&)!%@Q&@I&Bnﬁle&h@‘

e correct | nsert sequence was
transfofmawedommhlfwhg the g@nﬁsmomng thg giesied sRavenses-t Commonly

- e R[Si”&‘ﬂg l{%ﬁ‘ﬁf géé@%hﬁgnc%? geéb‘ Bedeaned defmgj b Solyoma virus,

construct
Adenzb\h:iussz ISHnReh VirusH (B\el 07, anBichudra@n bytt)megalphkﬁuse@M\?SbeDNA

seqqué‘@s :ggguecig'gmgtge Vﬁrlarl(a Ra shal r}&%h%(baﬂo S:ﬂgvﬁg glefe
genetiOABHEHE! for eXfl@s§ioh BPa %&Udtu&ﬂ@éﬁ@@;eau@fcetlhe marhmdmhan host
constructs are shown in Fig urc:fﬂ_é} 5)<Cp Dot
coll, o GNSDNSRIEEaE BIORiE Ao SIERBRETPOLE: P BODBNY
sites. Wtéril %I&kﬁtn‘an%t ;[P %Bfg?é éﬁﬂ‘@ﬂﬁcﬁl‘aﬁ? Ukéi'ﬁi M&fa8se both are easily

ecte I n CHO cel usi n%
obta.rieqomﬁaca ~arBI gen@ﬁ)t@@&s ﬁ@m@mﬂwhlﬂbﬁ@%@% 2R epikalerigin of

oA AT B 5% B ol e

' Comnqé/(@ranygh@.lalbﬁ ore transfection. The ceI l's were
"recovered after t ansf ctl the

100108 okhesass GrUS Us D8 A obExia Rl Hiddond
be cuﬁtHllédjih%dvefr@i 6%8§|ad®t§nm$l‘tﬁal Mlléblen@ﬂim*ﬁemﬂams F10

arvested and centrifuged at g\ﬂﬁg‘nfor ﬂ m nuM&)
(SignEh St opiss m)aMnlﬁ@hE%Qﬂtﬁqugi% PR WL

mrned

RPMPIRAGISloRET SE] Gfls MET rdDNBECAR: heolied Fape oveRRl

(DMEMSigoha, ISzhLoallsJ Mo)@r@ewmw Sailteirg bestsety- einrrddiioneany of

e 8 GRS PO ELE il EPMY S ond el 5. an

B:ocl’ﬁ!!?ﬁh 0.31255((%803 acd Ushat) No§h%7&V% 4,65686G <, 2BESS;

5122408 b pr et ROl r o BaN ey 15CUBRrEaRgh feNRPcels.

Any STaRkdETebiiTRA bG%Eﬁlemtétﬁégnéseﬁaqmvm hbrmoFtes and/or other
starti n? poi nY uman | g@ Fc coated i
H0

growthoiaciegs (Such@sinpie. Ba'aﬁeﬁ@ RhgPigeineal &?‘H@QfaEEtPE),ASG‘l (e
| t etsiff

oo X ERPAEL 5t bt L o bhogocsy v

(suctcaaHEPBS ) huamtldelsdamh Ra@momgnqm 06 annblotlcs (such

R
usually yr3eanst ﬂrﬁﬁﬁ)n@aﬁltra’imwm thpes mdsbmblair range) Rinskgegose\gn an
20081051797PCT/ gﬁoo 081797 Rockf

cquNAIRIISABEN SREF R ORE" FBRR LR BUIIY 1P gy R0 pg included

at ap @ria@c&%éﬁﬁaﬁ@né’%t welrMskiywi {0 tissagkitdd inttbe art. The
B 200 pl of blocking buffer c Etal ni.ng 2% BS d
BT HINNS0Sh0h A ITEPELS RiberaBINe Bl ETopgy Use

N SRGE! | grent Retherdrbiparil
with %&eéég Eélrhg%g&l%eg& &Qﬁe PBST. Jdlgfvfwtp ygﬁﬂgr oliters of t hg
skillegbmytisarcondi t i oned medi um from each transfection of
Not ch3/ Not chl domai n swap construct were coll ected,
m xed with 50 pl of bl ocki_g  buffer, and added to the
i ndividual wells of the mCrotiter plates. After one
hour of incubation, the Notch3/ Notchl-LD domai n swap
protein was captured by the coated anti-Fc anti body,
and the wells were washed with PBST. Anti-Notch3 MAbs



[00212] Because anti body bi nding properties are
fully-dependent on the variable regions of both heavy
chain and light chain, the variabl e sequences of
256A- 13 were subtyped and sequenced. The a '9&9

WO E'was determ ned using a | sostrip Nburgéde o7
Monocl onal Anti body kit (Roche Di agnostics,

éon*hmsiteaelltn%ts ﬁanlﬂt;GgE\NﬁBng?homeﬁ_ t E?t ﬁS_GA— 13

as an eav chal n an a Kappa 11 chal n.

1001070 Fe]invmsiop Juritis IREOY ek RALYARRIGES & BHCIREARFS, A rDNA
| L QPiedtial &% e Aof AHNA
compg?ig%iang. el‘%‘taglseﬁlﬁ%&fromeﬁ (L‘:)tlrrf%}grra glogt-rfge?@g%GA- 13
fragmeatsethbsif.a Eeemplinngolinuceeidey indlvde Those £8EPANg Agtibody

. manuf act urer’ ot ' ' '
eenIONAER T F RS oSS0 S st e
invenftAalse iplcatnpassed BilyrerckEotides ted hybridiké underrstringant abloger -

~region of light chai n _and heavy..chain >
stingpas BrlsizatE cPPaHoh e AV Sl PER AR g fbocy of the
preseﬂﬁgﬁ@ﬁﬂ;@ﬁ_l ve fo!rvvard primers covering the 5'- end. of
_nouse kappa chai n codi ng re,%l on acﬂ% a rg\(/)ttarse @rl Mer
[00108at dierrpl¥islesbrigs BRY Hecitaed: aRthBe; WRECHHe SpaugE of !he
polynﬁ'ciéotﬁl% &Eter‘rﬁ]ﬁec‘!?&a) | BefHBgikPBwWNR SR FEeaRiepia] if 4R
orward prinmers covering the 5 -end of nouse heavy
nucleotids sequetica @f tregansipodyids nayan st RalYNUCaglien eevdng e
. i mer .i.n cay e oYalk
entiot 5l ob s B EARRY £y ol ferled BRPEIOESs (o.0, oo
descritRaUs Mettiely, dfeineBsl Bechoajnes MLt il 994))) whithebriefly, involves

TSI W E LR IING R

enco itl'?@é‘mtiﬁd%g; afrRGAng ahi 1%«@& ke sieineieotidess and then

. determ ned by sequences fromnultiple PCR cl ones :
-amplifieationeaf the bgated oligenucanfiges AY R one. [00214] The

ri Rl v p%gﬁ».! ' ind/BR aAlSdylRag BBigehBRated
{0010\@1 /gr%rﬁ%thgg,é r IsFE‘SEE%EQC%@/Fi ght chai ﬁy‘vatrgf%a_bl e
“from negéioracitoinoraiansuitab sovresy  haideneeqriRiBng @ yfiie agig

R e e

molediS A HROERARRIChEA\SNCEIIOR INOT@RINPGO0RIIE] Mmalbe [shemically

receptor activation invplves |jgand._i ‘ :
syntragat g pPRTESHEE et BHE 05 P nansRIERER A gy, or a
cDNARIBRAGARTaRA fRwh ferericleid adid spreferably pdlyl A” RNAaisalpted Som,

an essential prerequisite to S3 cl es\( e to rel ea{sg
any tissiee aceells@matBtactheaniibadesugh 85 Yy Eﬁ? a oy gelegted to

i héd perd b e lificitioh MAigasynthetic primers

exprq‘gggabﬁtﬁggggﬁ%ﬂ?@@%ﬂiﬁfi al ﬁbﬁ?cﬁ%ct i .vgt@i gn everﬁ)t S,
“hybridinablado the 8\endd' ends bi thecsegueaca ety cloging usig an

oligofifireBhe Spkclf fr 1 RFRLIREL 08 SGLSEERERER R DY
cDN;s@|bp|§Iflle)nfﬁgcméfﬁeg%mfghﬁﬁu’:xméﬂiegﬁh?en‘glrcaiye?ﬁrbgi|f|ed nucleic acids
gencBRb 5y B e PR e B S B YR By
meth8d SWlllikhodmrif @Lakthat recogni zes the Notch3 cl eavage
roduct. As shown in Fiﬁgure oni stic

_ 6, Not chg. a MADb ¢
[0014)] griPnee e MYFIGTHER S5EHBNGeHRNG EIEPSRCNEING IMIBG A duence o
: - | deule bbdipRRY be

the e . o ERMoLE
manif2akESshdORINOEGKS IREMATEBN@RSEASIES Matpyleiionrgt nucleotide

identify other. I: i
sequgiie i FRTRISHIH SR SEh Bt SIBTRSERS ARRERESS, PCR. clo
(see, A6 &xmple Mimenedtirsqueshdesicsbed it Sambendk, tb#/., tMalecular Cloning,

under - expressi on of Notch3 receptor using patient

tissue. In addition, one c€ isolate and culture

cells froma patient suspétted of having a Notch3

associ at ed di sease and study the inpact of an

agoni stic anti body of the present invention on Notch3

signaling. [00217] Those skilled in the art wl|




11. A cel | conprising the vector of claim10. 12. An

anti body conprising the VH chain region of claiml,

V\/nerelhn the anti body binds specifically to Notch 3.

13. The anti body of claim 12 conprising SE lr%
WORBOME7ant i body of claim 12, further CO[Tp?I Si ns')@m%ww

chain region of claim4. 15. The anti body of claim

A LabMatoWé@uél 2iee¥L Colbsvingidahor Cabpmatose 61 9960 ABuNE!, 3t

ot ity Froigpedn NP OB B SBOHoSe 1ol

v bAGI R e A by @ e

havmga dlﬂereahamb@o@cld: seQUHENsENigr s&@pl@ tm@"eazte gty #EFNO 5,

E anti body of claim 18 further
5““@@&;5‘?1 é??!ﬁé%@géﬁfj@}ﬁﬁ 15“?’?‘&5@ ID NO'8, and SEQ I D NO 9
[001 121) Iﬂ' h@panmc eathpdofierintheameinofac @qntgnq_ezoitber@avy andfor

ioht AR sy LIRS b Meparian 1 B S SR caf b o EoRs

by wel&FBivhSh&®Bod8s | 28€by c&&paﬂsmtdWMmmocmuﬂ:w@eanes of
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speciftégBinds3s golypptidePordile invention. Preferably, as discussed supra, one
or more amino acid substitutions may be made within the framework regions, and,
preferably, the amino acid substitutions improve binding of the antibody to its
antigen. Additionally, such methods may be used to make amino acid substitutions
or deletions of one or more variable region cysteine residues participating in an
- intrachain disulfide bond to generate antibody molecules lacking one or more
intrachain disulfide bonds. Other alterations to the polynucleotide are encompassed
by the present invention and within the skill of the art.
[00112] In addition, techniques developed for the production of "chimeric
antibodies" (Morrison, et al., Proc Natf Acad Sci 81:851 (1984); Neuberger, et al.,
Nature 312:604 (1984); Takeda, ef al., Nature 314:452 (1985)) by splicing genes
from a mouse antibody molecule of appropriate antigen specificity together with
genes from a human antibody moiecule of appro;:ﬁfiate bioclogical activity can be
used. As described supra, a chimeric antibody is a molecule in which different
portions are derived from different animal species, such as those having a variable
region derived from a murine MAb and a human immunoglobulin constant region,

e.g., humanized antibodies.
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29. Use of an antibody of any one of clains 12-20,
23-25, or 26-28 in the preparation of a nedi canent.
30. Use of the antibody of any one of clains 12- 20
23-25, or 26-28 in the manufacture of a nedicane

WO WSHHDT r eat ment of a Notch 3 related di Segggﬂ&ﬂomsnw
di sorder. 31. The use according to claim 30, wherein
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(1988)).

METHQCDS OF PRODUCING ANTI- NOTCH3 ANTIBODIES

[00114] The antibodies of the invention can be producéd by any method known in
the art for the synthesis of antibodies, in particular, by chemical synthesis or
preferably, by recombinant expression technigues. ‘

[00115] Recombinant expression of an antibody of the invention, dr fragment,
derivative, or analog thereof, (e.g., a heavy or light chain of an antibody of the
invention or a single chain antibody of the invéntion), requires construction of an
expression vector containing a polynucleotide that encodes the antibody ora

- fragment of the antibody. Once a polynucléotide encoding an antibody molecule has
been obtained, the vector for the production of the antibody may be produced by
recombinant DNA technology. An expression vector is constructed oonta'ining
antibody coding sequences and appropriate transcriptional and translational control
éigna[s. These methods include, for example, in vitro recombinant DNA techniques,
synthetic technigues, and in vivo genetic reg:bmbination. ‘

[00116] - The expression vector is transferred to a host' cell by conventional
techniques and the transfected 'Cel-ls are then cultured by conventional techniques to
. produce an antibody of the invention. In one aspect of the invention, vectors
encoding both the heavy and light chains may be co-expressed in the host cell for
expression of the entire immunoglobulin molecule, as detailed below.

[00117] A variety of host-expression vector systems may be utilized to express the
antibody molecules of the invention as described above. Such host-expression
systems represent vehicles by which the coding sequences of interest may be
p'roduced and subsequently purified, but also represent cells which may, when
transformed or transfected with the appropriate nucleotide coding sequences,
express an antibody molecule of the invention in situ. Bacterial cells such as E. cof,

and eukaryotic cells are commonly used for the expression of a recombinant
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<210> 1 <211> 2321 <212> PRT <213> Hono sapi ens <400>

1 Mt Gy Pro Ay Ala Arg Gy Arg Arg Arg Arg Arg Arg

Pro Met Ser 151015 Pro Pro Pro Pro Pro Pro Pro Val

Arg Ala Leu Pro Leu Leu Leu Leu 202530 Leu Ala d
WREsEFijO7A a Ala Ala Pro Pro Oys Leu Asp Gy %VSZ#@S”W

354045 Cys Ala Asn Ay Ay Arg Cys Thr A n Leu Pro

tib mﬁ! @@ Aol f8r BRAEGRH diotholeycBr®irane afdibod
ann&?y‘ &u Sﬁé Qr @gn Leu d u Asp 65|7075§Oith>;g

mo!e@yg Hpgempl@ map}f@ﬁl@)r,@e}d@ 8UEY §s aFY. i @mgmct@ygm@ @ vector
such é?/rth%ﬁ{ajcgﬁt%ggﬁedﬁ%e e\%y ﬁ%{g% éﬁi% %&Aﬁ%&gﬁ%%ﬁgr Asp
cyton@gal@anus | ane =Pr effebtipe Proregyien E\ﬁtege‘pr grijbodias (Bpscking, et al.,
Gene l}é ;}G‘P %129%6); Cockett, et al., Bio/Technology 8:2 (1990)).

[00118] In addition, a host cell strain may be chosen which modulates the
expression of the inserted sequences, or modifies and processes the gene product
in the specific fashion desired. Such modifications (e.g., glycosylation) and
processing (e.g., cleavage) of protein products may be important for the function of
-the protei'n. Different host cells have characteristic and specific mechanisms for the
post-translational processing and modification of proteins and gene products.
Appropriate cell lines or host systems can be chosen to ensure the correct
modification and processing of the foreign protein expressed. To this end,
eukaryotic host cells which possess the cellular machinery for proper processing of
the primary transcripf, glycosylation, and phosphorylation of the gene product may
be used. Such mammalian host cells include, but are not limited to, CHO, COS,
293, 3T3, or myeloma cells. '

[00119] For long-term, high-yield production of recombinant protems stable
expression is preferred. For example, cell lines which stably express the antibody
molecule may be engineered. Rather than using e)kpression vectors which contain

- viral origins of replication, host cells can be transformed with DNA controlied by
appropriate expression control elements (e.g., promoter, enhancer, sequences,
transcription terminators, polyadenylation sites, efc.), and a selectable marker.
Followmg the introduction of the foreign DNA, engineered cells may be allowed to _
grow for one to two days in an enriched media, and then are switched to a selective
media. The selectable marker in the recombinant plasmid confers resistance to the
selection and allows cells to stably integrate the plasmid into their chromosomes and
grow to form foci which in turn can be cloned and expanded into cell lines. This
method may advantageously be used to engineer cell lines which express the
antibody molecule. Such engineered cell lines may be particularly useful in
screening and evaluation of compounds that interact directly or indirectly with the
antibody molecule. '

[00120] A number of selection systerns may be used, including but not limited to
the herpes simplex virus thymidine kinase (Wigler, et al., Cell 11:223 (1977)),
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Ala Hs Ay Ala Arg Cys Ser Val Ay Pro Asp Ay Arg
Phe Leu Cys 130135140 Ser Cys Pro Pro Ay Tyr Gn Qy
Arg ser Cys Arg Ser Asp val Asp 2 145150155160 QA u

Val Ay GQu Pro Cys Arg Hs Ay Ay
W‘L%l?%@%ﬁessnmw Thr Pro Gy Ser Phe Arg C’{/%Zn %\%797
Pro Ala @y Tyr Thr Ay Pro 180185190 Leu Cys G u Asn

hypo%rfg%% ggﬁiae%h@s@!@nbﬁsﬂtr@h@fe%e (Begodbyia, At gl Aoc Natl Acad

Sci U A585 1970 andgdening Bheoplipribgny Brscrase Ao oy Ger
22: 81§ A 9@@ g@éés %N b%%np@ij&d\@tk W%ﬁr%p@@n@ 2:?3@68]3%%4%30
annmetqbow remm@eazsﬁrgs&eums t!rrgzrbaA@rpf @9@@% Qf;ﬂzeawlgwmo

gene%\sc%f cé/éon%rg %1&3@9%&&6%&@%)( g%\@gge?%tgl.;‘gﬁ%@%@hcad
Sci USATT: 357 (1980); O'Hare, et al., Proc Natl Acad Sci USA 78:1527 (1981)); gpt,
which confers resistance to mycophenolic acid (Mulligan, et al.,> Proc Natl Acad Sci
USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G-418

-~ (Wu, et al., Biotherapy 3:87 (1991)); and hygro: which confers resistance to
hygromycin (Santerre, et al., Gene 30:147 (1984)). Methods commonly known in the
art of recombinant DNA technology m"ay be routinely applied to select the desired
recombinant clone, and such methods are described, for example, in Ausubel, et af.,
eds., Current Protocols in Molecular Biology, John Wiley & Sons (1993); Kriegler,
Gene Transfer and Expression, A Laboratory Manual, Stockion Press (1990); and in
~ Chapters 12 and 13, Dracopoli, et al., eds, Current Protocols in Human Genetics,
John Wiley& Sons (1994), Colberre-Garapin, et al., J Mol Biol 150:1 (1981), which

~ are incorporated by reference herein in their entireties.

[00121] The expression levels of an antibody molecule can be increased by vector
amplification (for a review, see Bebbington, et al., "The use of vectors based on gene
amplification for the expression of cloned genes in mammalian cells," DNA Cloning,
Vol.3. Academic Press (1987)). When a marker in the vector system expressing
antibody is'amplifiable, increase in the level of inhibitor present in culture of host cell
will increase the number of copies of the marker gene. Since the amplified region is
associated with the antibody gene, production of the antibody will also increase
(Crouse, et al., Mol Cell Biof 3:257 (1983)).

[00122] The host cell may be co-transfected with two expression vectors of the
invention, the first vector encoding a heavy chain derived polypeptide and the
second vector encoding a light chain derived polypeptide. The two vectors may
contain identical selectable markers which enable equal expression of 'heavy and
light chain polypeptides. Alternatively, a single vector may be used which encodes,
and is capable of expressing, both heavy and light chain polypeptides. In such
situations, the light chain should be placed before the heavy chain to avoid an
excess of toxic free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc Natf
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275280285 @y Thr Cys Phe Asn Thr Leu Gy Ay H's Ser
Cys Val Cys Val Asn 290295300 Gy Trp Thr Ay Qu Ser
Cys Ser A n Asn Ile Asp Asp Cys Ala Thr 305310315320

Ala Val Cys Phe Hs Ay Ala Thr Cys H s As L
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I's” Leu C¥s Val Asn Thr
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any 2ol kRowh h SrEot plfficaliSR o¥ah ifteRfég85%in Rolecule, for
example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for
the specific antigen after Protein A, and size-exclusion chromatography), '
cenfrifugation, differential solubility, or by any other standard technique for the
purification of proteins. In addition, the antibodies of the present invention or
fragfnents thereof can be fused to heterologous polypeptide sequences described
- herein or otherwise known in the art, to facilitate purification. |
[00124] The present invention encompas‘sés antiquies recombinantly fused or
chemically conjugated (including both covalently and non-covalently conjugations) to
a polypeptide. Fused or conjugated antibodies of thé present invention rhay be used
for ease in purification. See e.g., PCT publication WO 93721 232; EP 439,095
Naramura, et al., Immunof Lett 39:91 (1994); U.S. Pat. No. 5,474,981; Gillies, et al.,
Proc Natf Acad Sci USA 89:1428 (1992); Fell, et al., J immunol 146:2446 (1991),
which are incorporated by reference in their entireties. a '

[00125] Moreover, the antibodies or fragments thereof of the present invention can
. be fused to marker sequences, such as a peptide to facilitate purification. in
preferred embodiments, the marker amino acid sequence is a hexa-histidine peptide,
such as the tag provided in a pQE vector (QIAGEN, Inc., Chatsworth, CA}, among
others, many of which are commercially available. As described in Gentz, et al.,
Proc Natl Acad Sci USA 86:821 (1989), for instance, hexa-histidine provides for
convenient purification of the fusion protein. bther peptide tag-s useful for purification
include, but are not limited to, the "HA" tag, which corresponds to an epitope derived
from the influenza hemagglutinin protein (Wilson, et al., Celf 37.767 (1984)) and the
"flag” tag.

ANTIBODY PUREFICATION_

[00126] When using recombinant techniques, the antibody variant can be
produced intracellularly, in the periplasmic space, or directly secreted into the
medium. K the antibody variant is produced infracellularly, as a first step, the
particulate debris, either host cells or lysed fragments, may be removed, for
example, by centrifugation or ultrafiltration. Carter, et al., Bio/Technology 10:163
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Asn Qu Cys Leu Ser Ay Pro Cys Arg Asn G n Ala Thr
Cys Leu Asp 435440445 Arg Ile Ay Gn Phe Thr Cys Ile
Cys Met Ala Ay Phe Thr Ay Thr 450455460 Tyr Q/s GI u
val Asp Ile Asp Qu Cys G n Ser Ser Pro Cys Val
WOBSHPO 275480 GI y Gy Val Cys Lys Asp Arg VaWCTA‘éSﬁ""é("W"’
Phe Ser Cys Thr Cys Pro 485490495 Ser Gy Phe Ser Ay
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Arg As y Ala Lys Cys Val
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filtter, for exam%le an Amicon or Mllllpore Pellicon ultrafiltration unit. A protease
inhibitor such as PMSF may be included in any of the foregoing steps to inhibit
proteolysis and antibiotics may be included to prevent the growth of adventitious
contaminants.’ '
[00127] The éntibody composition prepared from the cells can be purified using,
for example, hydroxylapatite chromatography, gel elecrophoresis, dialysis, and
affinity chromatography, with affinity chromatography being the preferred purification
technique. The suitability of protein A as an affinity ligand depends on the species -
and isotype of any immunoglobulin Fc domain that is present in the antibody variant.
Protein A can be used to purify antibodies that are based on human IgG1, 1gG2 or
- IlgG4 heavy chains (Lindmark, et al., J Immunol Meth 62:1 (1983)). Protein G is
recommended for alt mouse isotypes and for human IgG3 (Guss, et al., EMBO J
5:1567 (1986)). The matrix to which the affinity ligand is attached is most ofien
agarose, but other matrices are available. Mechanically stable matrices such as
controlled pore glass or poly(styrenedivinyl)benzene allow for faster flow rates and
shorter processing times than can be achieved with agarose. Where the antibody
variant comprises a CH3 domain, the Bakerbond ABXTM resin (J. T. Baker;
Philhpsburg, N.J.) is useful for purification. Other technlques for protein purification
such as fractionation on an ion-exchange column, ethanol precipitation, Reverse
Phase HPLC, chromatography on silica, chromatography on heparin
SEPHAROSE™ chromatography on an anion or cation exchange resin (such as a
polyaspartic acid column), chromatofocusing, SDS-PAGE, and ammonium sulfate
precipitation are also available depending on the antibody variant to be recovered.
[00128] Following any preliminary purification step(s), the mixture comprising the
antibody variant of interest and contaminants may be subjected to low pH
hydrophobic interaction chromatography using an elution buffer at a pH between
about 2.5-4.5, preferably performed at low salt concentrations (e.g., from about 0-
0.25M salt).
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595600605 Pro Ser Ay Thr Thr Ay Val Asn Cys du Val
Asn |Ile Asp Asp Cys 610615620 Ala Ser Asn Pro Cys Thr
Phe Ay Val Cys Arg Asp Ay Ile Asn Arg 625630635640

Cys val Cys @ n Pro Ay Phe Thr Gy
W‘b%@*"%??"vm 645650655 Gulle Asn u Oys ﬁ%’@%&%@%””
Pro Cys Ay Au Ay Ay Ser Cys 660665670 Val Asp Ay

PHAKIMACEUTIERY. FORMYIATION Leu Cys Pro Pro Ay Ser Leu
675680685 Pro Pro Leu Leu Pro Pro Ser Hi s
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for st%%ée%g%c@l?glég%%@ﬂaﬁ&% of 1%?“‘[@%%} é&@tm\%'rbgﬁr)h?(éng &1&? cor
polypﬂ)hrd@mmﬂgetme/dasmd glepese afm@ow@so ighatjphapmgcsgticadyn
acceptaiae Q&arners, exclf)L e%syor%tgbllugrs %‘T’caﬁ'ﬁ %nﬁ%yeﬁsiﬂ tl’? Q&féyép
which are termed "excipients”), i.e., buffering agents, stabilizing agents, '
preservatives, isotonifiers, non-ionic deterge'nts‘, antioxidants, and other
miscellaneous additives. See Remington's Pharmaceutical Sciences, 16th edition,
Osol, Ed. (1980). Such additives must be nontoxic to the recipients at the dosages
and concentrations employed. | \
[00130] Buffering agents help to maintain the pH in the range which approximates
physiological conditions. They are preferably present at concentration ranging from
about 2 mM to about 50 mM. Suitable buffering agents for use with the present
invention include both organic and inerganic acids and salts thereof such as citrate
buffers {e.g., monosodium Citrate—disodium citrate m_ixture,' citric acid-trisodium
citrate mixture, citric acid-monosodium citrate mixture, etc.), succinate buffers (e.g.,
succinic acid-monosodium succinate mixture, succinic acid-sodium hydroxide
mixture, succinic acid-disodium succinate mixture, etc.), tartrate buffers (e.g., tartaric
acid-sodium tartrate mixture, tartaric acid-potassium tartrate mixture, tartaric acid-
sodium hydroxide mixture, etc.), fumarate buffers (e.g., fumaric acid-monosodium
fumarate mixture, etc.), furarate buffers (e.g., fumaric acid-monosodium fumarate
mixture, fumaric acid-disodium 'fumarate mixture, monosodium fumarate-disodium
fumarate mixture, etc.), gluconate buffers (e.g., gluconic acid-sodium glycdnate
mixture, gluconic acid-sodium hydroxide mixture, gluconic acid-potassium
glyuconate mixture, etc.), oxalate buffer (e.g., oxalic acid-sodium oxalate mixture,
oxalic acid-sodium hydroxide mixture, oxalic acid-potassium oxalate mixture, etc.),
lactate buffers (e.g., lactic acid-sodium lactate mixture, lactic acid-sodium hydroxide
mixture, lactic acid-potassium lactate mixture, etc.) and acetate buffers {e.g., acetic
acid-sodium acetate mixture, acetic acid-sodium hydroxide mixtu're etc.).
Additionally, there may be mentioned phosphate buffers, histidine buffers and
trimethylamine salts such as Tris. :
[00131] Preservatives may be added to retard microbial growth, and may be added
in amounts ranging from 0.2%-1% (w/v). Suitable preservatives for use with the

present invention include phenol, benzyl alcohol, meta-cresol, methy! paraben,
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Gy Mt Ay Phe Hs Cys Thr Cys Pro Pro Ay Val Gn
Ay Arg A n 755760765 Cys G u Leu Leu Ser Pro Cys Thr
Pro Asn Pro Cys Qu Hs Ay Ay 770775780 Arg Cys Qu

Ser Ala Pro Ay dn Leu Pro Val Cys Ser Cys
WORNYEY7Y5800 Gy Trp Gn Gy Pro Arg Cys G Td?%%ﬂ@ﬁﬂm

Val Asp Gu Cys Ala Gy 805810815 Pro Ala Pro Cys Qy
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arablth))] xylltoP SO bltol and mannitol.

[00133] Stabilizers refer to a broad category of excipients which can range in
function from a bulking agent fo ah additive which solubilizes the therapeutic agent
or helps to prevent denaturation or adherence to the container wall. Typical
stabilizers can be polyhydric sugar alcohols (enumerated above); amino acids such
as arginine, lysine, glycine, glutamine, asparagine, histidine, alanine, omithine, L-
leucine, 2-phenylalanine, glutamic acid, threonine, etc., organic sugars or sugar
alcohols, such as lactose, trehalose, stachyose, mannitol, sorbitol, xylitol, ribitol,
myoinisitol, galactitol, glycerol and the like, including cyclitols such as inositol;
polyethylene glycol; amino acid polymers; sulfur containing reducing agents, such as
urea, glutathione, thioctic acid, sodium thioglycolate, thioglycerol, alpha.-
monothioglycerol and sodium thio sulfate; low molecular weight polypeptides (i.e.
<10 residués); proteins such as human serum albumin, bovine serum albumin,
gelatin or immunog[obulins; hydrophylic polymers, such as polyvinylpyrrolidone
monosaccharides, such as xylose, mannose, fructose, glucose; disaccharides such
" as lactose, maltose, sucrose and trisaccacharides such as raffinose; and
polysaccharides such as dextran. Stabilizers may be present in the range from 0.1

to 10,000 weights per part of weight active protein.

[00134] Non-ionic surfactants or detergents (also known as "wettmg agents") may
be added to help solubilize the therapeutic agent as well as to protect the therapeutic
protein against agitation-induced aggregation, which also permits the formulation to
be exposed to shear surface stressed without causing denaturation of the protéin.
Suitable non-ionic surfactants inciude polysorbates (20, 80, etc.), polyoxamers (184,
188 etc.), Pluronic.RTM. polyols, polyoxyethylene sorbitan monoethers (TWEEN-
20%, TWEEN-80%, etc.). Non-ionic surfactants may be present in a range of about
0.05 mg/ml to about 1.0 mg/ml, preferably about 0.07 mg/mi to about 0.2 mg/ml.
[00135] Additional miscellaneous excipients include bulking agents, (e.g., starch),
chelating agents (e.g., EDTA), antioxidanfs (e.g., ascorbic acid, methionine, vitamin
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915920925 Ser Pro Ser Ser Cys Phe Asn Ay @y Thr Cys
Val Asp Gy Val Asn 930935940 Ser Phe Ser Cys Leu cys
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intended. The active ingredients may also be entrapped in microcapsule prepared,
for example, by coascervation technigues or by interfacial polymerization, for
example, hydroxymethyicellulose or gelatin-microcapsule and poly-
(methyimethacylate) microcapsule, respectively, in colloidal drug delivery systems
(for example, liposomes, albumin micropheres, microemulsions, nano-particles and
nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington
's Pharmaceutical Sciences, 16th edition, Osal, Ed. (1980).

[00136] The formulations to be used for in vivo administration must be sterile. This
is readily accomplished, for example, by filtration through sterile filtration
membranes. Sustéined'—release preparatidns may be prepared. Suitable examples
of sustained-release preparahons include semi-permeable matrices of solid
hydrophobic polymers contalnlng the antlbody variant, which matrices are in the form
of shaped articles, e.g., films, or microcapsules. Examples of sustained-release- -
matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyl-
methacrylate), poly(vinylalcohol)), pelylactides (U.S. Pat. No. 3,773,919), copolymers
of L-glutamic acid and ethyI—L—glutamate, non-dé‘gradable ethylene-vinyl acetate,
dégradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT™
(injectable microspheres composed of lactic acid-glycolic acid copolymer and
~leuprolide acetate), and poly-D- (-)-3-hydroxybutyric acid. While polymers such as
ethylene-vinyl acetate and lactic acid-glycolic acid enéble rélease of molecules for
over 100 days, certain hydrogels release proteins for shorter time periods. When
enCapsulated antibod'ies remain in the body for a long tirﬁe, they may denature or
aggregate as a result of exposure to moisture at 37° C resulting in a loss of biological
activity and possible changes in immunogenicity. Rational strategies can be devised
for stabilization depending on the mechanism involved. For example, if the
aggregation mechanism is discovered to be intermolecular S-S bond formation
through thio-disulfide interchange, stabilization may be achieved by modifying
sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture content,

using appropriate additives, and developing specific polymer matrix compositions.
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[0013%{5_’ IrL1 %upreferred embodiment, an aqgueous solution of therapeutic
polypeptide, antibody or fragment thereof is administered by subcutaneous injection.
Each dose may range from about 0.5 ug to about 50 g per kilogram of body weight,
or more preferably, from about 3 pg to about 30 ug per kilogram body weight.
[00139] The dosing schedule for subcutaneous administration may vary form once
" a month to daily depending on a number of clinical factors, inc’luding the type of \
disease, severity of disease, and the subject’s sensitivity fo the therapeutic agent.
THERAPEUTIC USES OF ANTI-NOTCH-3 ANTIBODIES

[0(‘)1'401 It is contemplated that the antibodies of the present invention may be used
to treat a mammal. In one embodiment, the antibody is administered to a nonhuman
mammal for the purposes of obtaining preclinical data, for example. Exemplary
nonhuman mammals to be treated include nonhuman primates, dogs, cats, rodents
and other mammals in which preclinical studies are performed. Such mammals may
be established animal models fora d isease to be treated with the antibody or may be
used to study toxicity of the antibody of interest. In each of these embodiments,
dose escalation studies may be performed on the mammal.

[00141] An antibody administered alone or in combination with factor(s) can be
used as a therapeutic. The present invention is directed to antibody-based therapies
which involve administering antibodies of the invention fo an animal, a mammal, or.'a
human, for treating a Notch3-mediated disease, disorder, or condition. The animal
or subject may be a mamma! in need of a particular treatment, such as a mammal
having been diagnosed with a particular disorder, e.g., one relating to Notch3.
Antibodies directed against Notch3 are useful against degenerative diseases and
other Notch3-associated diseases includiﬁg CADASIL, FHM, Alagilie symdrome,
neurolog'ical and degenerative disorders in mammals, including but not limited to
cows, pigs, horses, chickens, cats, dogs, non—hl_.lman primates etc., as well as
humans. For example, by administering a therapeutically acceptable dose of an
anti-Notch3 antibody, or antibodies, of the present invention, or a cocktail of the
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[00148br ThpsapeuicRODTALACE GHDEIAGIEED iFlele, Sut AL TBIEIPAL
antibbaiSs 5F Be MSarfiof (RERiagAradnler® YankidysdHd dARANBAABRRS as
described herein) and nucleic acids en_cddi_ng antibodies of the invention as
described below (including fragments, analogs and derivatives thereof and anti-
idiotypic antibodies as described herein). The antibodies of the invention can be -
used to treat, inhibit, or prevent diseases, disorders, or conditions associéted with
aberrant expression and/or activity of Notch3, including, but not limited to, any one or
more of the diseases, disorders, or conditions described herein. The treatment
and/or prevention of diseases, disorders, or conditions associated with aberrant -
expression and/or activity of Notch3 includes, but is not limited to, alleviating at least
one symptom associated with those diseases, disorders, or conditions. Antibodies of.
the invention may be provided in pharmaceutically acceptable compositions as '
known in the art or as described herein. S
[00143]  Anti-Notch3 antibodies of the present invention may be used
therapeutically in a variety of diseases. The present invention provides a method for
preventing or treating Notch3-mediated diseases in a mammal. The method
comprises administering a disease preventing or treating amount of anti-Notch3
antibody to the mammal. The anti-Notch3 antibody binds to Notch3 and agonizes its
function. Notch3 signaling has been linked to various diseases such as GADASAL,
FHM, familial paroxytic ataxia, Alagille syndrome, and other degenerative diseases
and neurological disorders (Joutel, et al., Nature 383:707 (1996); Flynn, et al., J
Pathol 204:55 (2004)). It is speculated that anti-Notch3 antibod ieé will élso be
effective to prevent the above mentioned diseases.
[00144] The amount of the antibody which will be effective in the treatment,
mhibltion and preventlon of a disease or disorder associated with aberrant
expression and/or activity of Notch3 can be determined by standard clinical
techniques. The dosage will depend on the type of disease to be treated, the
severity and course of the disease, whether the antibody is administered for
preventive or therapeutic purposes, previous therapy, the patient’s clinical history
and response to the antibody, and the discretion of the attending physician. The

antibody can be administered in treatment regimes consistent with the disease, e.g.,
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disorder, and should be decided according to the judgment of the practitioner and
each patient's circumstances. Effective doses may be extrapolated from dose-
response curves derived from in vitro or animal model test systems.

[00145] For antibodies, the dosage administered to a patient is typically 0.1 mg/kg
to 150 mg/kg of the patient's body weight. Preferabiy, the dosage administered to a
patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human
antibodies have a longer half-life within the human body than antibodies from other
species due to the immune response to the foreign polypeptides. Thus, lower
dosages of human antibodies and less frequent administration is often pbssible.
Further, the dosage and frequency of administration of antibodies of the invention
may be reduced by enhancing uptake and tissue penetration (e.g., into the brain) of
thé antibodies by modifications such as, for example, lipidation. For repeated
administrations over several déys or longer, depending on the condition, the
treatment is sustained until a desired suppression of disease symptdms occurs.
However, other dosage regimens may be useful. The progress of this therapy is
easily monitored by conventional technigues and assays.

[001468] The antibody variant composition will be formulated, dosed and
administered in a manner consistent with good medical practice. Factors for
consideration in this context include the particulér disorder being treated, the
particular mammal being treated, the clinical condition of the individual patient, the
cause of the disorder, the site of delivery of the agent, the method of administration,
the scheduling of administration, and other factors known to medical practitioners.
The "therapeutically effective amount” of the antibody variant to be administered will
be governed by such considerations, and is the minimum amount necessary to
prevent, ameliorate, or treat a disease or disorder. The antibody variant need not
be, but is optionally formulated with one or more agents currently used to prevent or
treat the disorder in question. The effective amount of such other agents depends

on the amount of antibody present in the formulation, the type of disorder or
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[00149]9 iﬁdbrﬁféireaﬁsp'ébf thee enfoply Rheutitantially p@ifiedRleeg. Ser
subst%mt:a[ly free from substances that limit its effect or produce undesired side-
effects).

J00149] Various delivery systems are known and can be used to administer an
antibody of the present invention, including injection, e.g., encapsulation in

" liposomes, microparticles, microcapsules, recombinant cells capable of expressing
the compound, receptor-mediated endocytosis (see, e.g., Wu, et al., J Biol Chem
262:4429 (1987)), construction of a nucleic acid as part of a retroviral or other vector,
etc.

~ [00150] The anti-Notch3 antibody can be administered to the mammal in any
acceptable manner. Methods of introduction include but are not limited to parenteral,
subcutaneous, intraperitoneal, infrapulmonary, intranasal, epidural, inhalation, and
oral routes, and if desired for immunosuppressive treatment, intralesional
administration. Parenteral infusions include intramuscular, intradermal, intravenous,
intraarterial, or intraperitoneal administration. The antibodies or compositions may
be administeréd by any convenient route, for example by infusion or bolus injection,
by absorption through epithelial or mucocutaneous linings (e.g., oral mucosa, rectal
and intestinal mucosa, etc.) and may be administered together with other biologicatly
active agents Administration can be systemic or local. In addition, it may be
desirable to mtroduce the therapeutlc antibodies or compositions of the invention into
the central nervous system by any suitable route, including intraventricular and
intrathecal injection; intraventricular injection may be facilitated by an intraventricular
catheter, for exampie, attachéd to a reservoir, such as an Ommaya reservoir. In
addition, the antibody is suitably administered by pulse infusion, particularly with
declining doses of the antibody. Preferably the dosing is given by injections, most
preferably intravenous or subcutaneous injections, depending in part on whether the
administration is brief or chronic.

[00151] Pulmonary administration can also be employed, e.g., by use of an inhaler

or nebulizer, and formulation with an aerosolizing agent. The antibody may also be
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this m%y be a(\{hleved by, r?or exampl)—.( anoa ncgtsnyov%gyzgfjl%?%t[on local infusion,
topical application, by injection, by means of a catheter, by means of a supposﬁory,
or by means of an implant, said implant being of a porous, non-porous, or gelatinous
material, including membranes, such as sialastic membranes, or fibers. Preferably,
when administering an antibody of the invention, care must be taken to use materials
to which the protein does not absorb. ‘

[00153] in another embodiment, the antibody can be delivered in a vesicle, in
particular a liposome (see Langer, Science 249:1527 (1990); Treat, et al., in
Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein, et af.,
eds., pp. 353-365 (1989); Lopez-Berestein, ibid., pp. 317-27; see generally ibid.).
[00154] In yel another embodiment, the antibody can be delivered in a controlled
release system. In one embodiment, a pump may be used (see Langer, Science
249:1527 (1990); Sefton, CRC Crit Ref Biomed £ng 14:201 (1987); Buchwald, et al.,
Surgery 88:507 (1980); Saudek, et al., N Eng/ J Med 321:574 (1989)). In another
embodiment, polymerié‘ materials can be used (see Medical Applications of
Controlled Release, Lénger, et al., eds., CRC Press (1974); Controlled Drug
Bioavailability, Drug Product Design and Performance, Smolen, et al., eds., Wiley
(1984); Ranger, et al., J Macromol Sci Rev Macromol Chem 23:61 (1983); see also
Levy, et al., Science 228:190 (1985); During, et al., Ann Neurol 25:351 (1989),
Howard, et af., J Neurosurg 71: 105 (1989)). In yet another embodiment, a controlled
release system can be placed in proximity of the therapeutic target.

[00155] The present inventidn also provides pharmaceutical compositions. Such
compositions comprise a therapeutically effective amount of the antibody and a
physiologically acceptable carrier. In a specific embodiment, the term
“physiolog_ical!y acceptable” means approved by a regulatory agency of the Federal
or a state government or listed in the U.S. Pharmacopeia or other generally
recognized pharmacopeia for use in animals, and more particularly in humans. The
term "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the
therapeutic is administered. Such physiological carriers can be sterile liquids, such

as water and oils, including those of petroleum, animal, vegetable, or synthetic
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chloride, dr[edg skim milk, glycerol, propylene, glycol, water, ethanol and the like. The |
composition, if desired, can also contain minor amounts of wetting or emulsifying
agents, or pH buffering agents. These compositions can take the form of solutions,
suspensions, emulsion, tablets,rpitls, capsules, poWderé, sustained-release

- formulations and the like. The compaosition can be formulated as a suppository, with
tradiﬁon-én_l binders and carriers such as triglycerides. Oral formulation can include
standard carriers such as pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharine, celluld_se, magnesium carbonate, etc.
Examples of suitable carriers are described in "Remington's Pharmaceutical
Sciences" by E. W. Martin. Such compositibns will contain an effective amount of
the antibody, preferably in purified form, together with a suitable amount of carrier so
as to provide the form for proper administration to the patient. The formulation
should suit the mode of administration. -

[00156] In one embodiment, the composition is formulated in accordance with
routine procedures as a pharmaceutical composition adapted for intravenous
administration to human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the
composition may also include a solubilizing agent and a local anesthetic such as
lignocaine to ease pain at the site of the injectioﬁ. Generally, the ingredients are
supplied ei-ther-separately or mixed together in unit dosage form, for example, as a
dry lyophilized powder or water free concentrate in a hermétically sealed container
such as an ampoule or sachette indicating the'quantity of active agent. Where the
composition is to be administered by infusion, it can be dispensed with an infusion
bottie containing sterile pharmaceutical grade water or saline. Where the
composition is administered by injection, an ampoule of sterile water for injection or |
saline can be provided so that the ingfedients may be mixed prior to administration.
The invention also provides a pharmaceutical pack or kit comprising one or more

containers filled with one or more of the ingredients of the pharmaceutical
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[00157] In another embodiment of the invention, an article of manufacture -
containing materials useful for the treatment of the disorders described above is
prowded The article of manufacture comprises a container and a label. Suxtable
containers include, for exarnple bottles, vials, syringes, and test tubes. The
containers may be formed from a variety of materials such as glass or plastic. The '
container holds a composition which is gffective for preventing or treating the
condition and may have a sterile access port (for example, the container may be an
intravenous solution bag or a vial having a stopper pierceable by a hypodermic
injection needle). The active agent in the composition is the antibody. The label on,
or associated with, the container indicates that the composition is used for treating
the condition of choice. The article of manufacture may.further comprise a second
container comprising a pharmaceutically acceptable buifer, such as phbsphate—
buffered saline, Ringer's solution, and dextrose solution. It may further include other
materials desirable from a commercial and user standpoint, including other buffers,
diluents, filters, needles, syringes, and package inserts with instructions for use.
ANTIBODY-BASED GENE THERAPY

[00158] Ina anothe} aspect of the invention, nucleic acids comprising sequences
encoding antibodies or functional derivatives thereof, are administered to treat,
inhibit or prevent a disease or disorder associated with aberrant EXpreséion and/or
activity of Notch3, by way of gene therapy. Gene therapy refers to therapy
performed by the administration to a subject of an expressed or expressible nucleic
acid. in this embodiment of the invention, the nucleic acids produce their encoded
protein that mediates a therapeutic effect. Any of the methods for gene therapy
available can be used according to the present invention. Exemplary methods are
described below.

[00159] For general reviews of the methods of gene therapy, see Goldspiel, et al.,
Clinical Pharmacy 12:488 (1993); Wu, et al., Biotherapy 3:87 (1991); Tolstoshev,
Ann Rev Pharmacol Toxicol 32:573 (1993); Muliigan, Science 260:926 (1 993);'
Morgan, et al., Ann Rev Biochem 62:191 (1993); May, TIBTECH 11:155 (1993).
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[00161] In another particular embodiment, nucleic acid molecules are used in
which the antibody coding sequences and any other desired sequences are flanked
by regions that promote homologous recombination at a desired site in the genome,
thus providing for intrachromosomal expression of the antibody encoding nucleic
acids (Koller, et al., Proc Natl Acad Sci USA 86:8932 (1989); Zijlstra, ef al., Nature
342:435 (1 9’89)). In specific embodiments, the expressed antibody molecule is a
single chain antibody; altematively, the nucleic acid sequences include sequences

" encoding both the heavy and light chains, or fragments thereof, of the antibody.

- [00162] Delivery of the nucleic acids into a patient may be either direct, in which
cése‘thevpatient is directly exposed fo the nucleic acid or nucleic acid-carrying
Vectors, or indirect, in which case, cells are first transformed with the nucleic acids in
vitro, then transplanted into the patient. These two approaches are known,
respectively, as in vivo or ex vivo gene therapy.

[00163] In a specific embodiment, the nucieic acid sequences are directly
administered in vivo, where it is expressed to produce the encoded product. This
can be accomplished by any of numerous methods known in the art, e.g., by
constructing them as part bf an éppropriate nucleic acid expression vector and
administering it so that they become intracellular, e.g., by infection using defective or
attenuated retrovirals or other viral vectors (see US Pat. No. 4,980,286), or by
direct injection of naked DNA, or by use of microparticle bombardment (e.g., a gene
gun; Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting
agents, encapsulation in liposomes, microparticles, or microcapsules, or by '
admlnlster:ng them in Imkage to a peptide which is known to enter the nucleus, by
administering it in Imkage to a ligand subject to receptor-mediated endocytosns (see,
e.g., Wu, et al., J Biol Chem 262:4429 (1987)) (which can be used to target cell
types specifically expressing the receptors), etc. In another embodiment, nucleic
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral

peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal
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(Koller, et al., Proc Natl Acad Sci USA 86:8932 (1989); Zijlstra, et al., Nature 342:435
- (1989)).

[00164] In a specific embodiment, viral vectors that contain nucleic acid sequences
encoding an antibody of the invention are used. For example, a retroviral vector can
be used (see Miller, et al., Meth Enzymol 217:581 (1993)). These retroviral vectors
contain the components necessary for the correct packaging of the viral genome and
integration "ihtok the host cell DNA. The nucleic acid sequences encoding the
antibody to be used in gene thé'rapy are cloned into one or more vectors, which
facilitate the delivery of the gene into a patient. More detail about retroviral vectors
can be found in Boesen, et al., Biotherépy 6:291 (1994), which describes the use of
a retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to
make the stem cells more resistant to chemotherapy. Other references ilustrating
the use of retroviral vectors in gene therapy are: Clowes, ef al., J Clin Invest 93:644
(1994); Kiem, et al., Biood 83:1467 (1994); Salmons, et al., Human Gene Therapy
4:129 (1993); and Grossman, ef al., Curr Opin Gen and Dev 3:11 0 (1 99é). '
[00165] Adenoviruses may also be used in the present invention. Adenovirusés
are especially attractive vehicles in the present invention for delivering antibodies to
respiratory epithelia. Adenoviruses naturally infect respiratory epithelia. Other
targets for adenovirus-based delivery systems are liver, the central nervous system,
endothelial cells, and muscle. Adenoviruses have the advantage of being capable of
infecting non-dividing cells. Kozarsky, et al., Curr Opin Gen Dev 3:499 (1993) ‘
present a review of adenovirus-based gene therapy. Bout, et al., Human Gene
Therapy 5:3 (1994) demonstrated the use of adenovirus vectors to transfer genes to
the respiratory epithelia of rhesus monkeys. Other instances of the use of
adenoviruses in gene therapy can be found in Rosenfeld, et al., Science 252:431
(1991); Rosenfeld, et a/., Cell 68:143 (1992); Mastrangeli, et al., J Clin invest 91:225 .
(1993); PCT Publication W094/12649; Wang, et al., Gene Therapy 2:775 (1993).
Adeno—associated virus (AAV) has also been proposed for usei in gene therapy
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Cys Ala Ser Ay Leu Thr Ala Arg Ala Trp Phe Ala Tyr
Trp Ay Gn 100105110 Gy Thr Leu Val Thr val Ser Ala
Ala 115120 <210> 3 <211> 102 <212> PRT <213>

Artificial Sequence <220> <223> Descri ption
WORWORPIIE7al Sequence: Synthetic pol ypepti de <§T(56§20%7’081797
Arg Ala Thr Ile Ser Cys Arg Ala Ser G n Ser Val Thr

(Wals]:h ot §ﬁrPr6§rsol:5éa@>1§or Mo Dor-o8er(1393); Ve, it sNds. 15, 8563146;
s Pro dy Gn Pro Pro Lys 202530 Leu Leu

'6632$@L § 2,M1B- Ser Asn Leu Asp Ser Ay Val Pro Ala

[001@{119 Leuﬁé?aﬁ?p%éab sggB %ggéﬁé/o%é tign¥fefig £8BnERScells in

tissue culture by such methods as electroporation, lipofection, calcium phosphate

mediated transfection, or viral infection. Usually, -the method of transfer includes the

transfer of a selectable marker to the cells. The cells are then placed under
selection to isolate those cells that have taken up and are expressing the transferred
gene. Those cells are then delivered to a patient.

[00167] In this embodiment, the nucleic acid is introduced into a cell prior to

administration in vivo of the resulting recombinant cell. Such introduction can be

carried out by any method known in the art, including but not limited to fransfection,
electroporation, microinjection, infection with a viral or bacteriophage vector
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene
transfer, microcell- mediatéd gene transfer, spheroplast fusion, etc. Numerous
techniques are known in the art for the |ntroduct|on of foreign genes into cells (see,

e.g., Loeffler, et al., Meth Enzymol 217 599 (1 993) Cohen, et al., Meth Enzymol

217:618 (1993); Cline, Pharmac Ther 29:69 (1985)) and may be used in accordance

with the present invention, provided that the necessary developmental and

physiological functions of the recipient cells are not disrupted. The technique should
provide for the stable transfer of the nubleic acid to the cell, so that the nucleic acid is
~ expressible by the cell and preferably heritable and expressible by its cell progeny.

. [00168] - The resulting recombinant cells can be delivered to a patient by various
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or
progenitor cells) are preferably administered intravenously. The amount of cells
envisioned for use depends on the.desired effect,' patient state, etc., and can be
- determined by one skilled in the art.

[00169] Cells into which a nucleic acid can be introduced for purposes of gene

therapy encompass any desired, available cell type, and include but are not limited

to eplthellal cells endothelial cells, keratinocytes, flbrob[asts muscle cells,

‘ hepatocytes blood cells such as T Iymphocytes B Eymphocytes monocytes,
macrophages, neutrophils, eosinophils, megakaryocytes, granulocytes; various stem
or progenitor cells, in particular hematopoietic stem or progenitor cells, e.g., as
obtained from bone marrow, umbilical cord blood, peripheral blood, fetal liver, etc.
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Val Qu GQu Gu Asp Thr Ala Thr Phe Tyr Cys G n His

Ser Trp A u 65707580 Ile Pro Tyr Thr Phe Ay Gy Qy

Thr Asn Leu Qu Ile Lys Arg Ala 859095 Asp AIa AIa

Pro Thr val 100 <210> 4 <211> 11 <212> PRT .<21
WORRBPTIZITal Sequence <220> <223> Descri pti on]E'%WUS"‘m}W081797

Artificial Sequence: Synthetic peptide <400> 4 Qy

0017DY" 1A o EMBOdimERE, thk Selliged Bl ghed thBrpylie Hotof@ddls  th
[ BE 11> 1?[ <212> IrFI;IRT <213i Artif |g| al Séﬁyénce <220> ©

patierf2 28:cige a6id; geapencest enmoging; an afitibogy Qém?e(?rewﬂt'%\@men are
mtroo[ﬂ%ga uﬂg the cells such that they are expressible by the cells or their progeny, -
and the recombinant cells are then administered in vivo for therapeutic effect. In a
specific em bddiment, stem or progenitor ceEIS are used. Any stem and/or progenitor
cells which can be isolated and maintained in vitro can potentially be used in
accordance with this embodiment of the present invention (see e.g. PCT Publication
WO 94/08598; Stemple, ef al., Cell 71:973 (1992); Rheinwald, Meth Celf Bio
21A:229 (1980); Pittelkow, et al., Mayo Clinic Proc 61:771 (1 986)).

N EXAMPLES
EXAMPLE 1: GENERATION OF IMMUNOGEN: NOTCH3 EXTRACELLULAR
DOMAIN-FC FUSION PROTEIN '
[00171] Anti-Notch3 monoclonal antibodies that Spec'rfibally bind to the
LiN12/dimerization domain (herein after_"LD“) of human Notch3 were generated
using a recombinant Notch3-Fc fusion protein as immunogen comprising Notch3 LD
" whose carboxy terminal end was fused to a gamma 1 Fc region.. Specifically, the
immunogen comprised amino acid residues1378 to 1640 of Notch3 LD (See Figufre
1) and human v1Fc fusion protein (Notch3 LD/Fc). A control antibody was
generated using fhe Notch3 EGF -repeat region from amino acid residue 43 to1377
as immunogen. |
[00172] Notch3 protein sequence was analyzed using an internet-based research
software and service (Motif Search, bitp//motif.genome.jp/). Human liver and
pancreétic RNAs (Ambion, Inc. Austin, TX) were used as templates to synthesize the
first strand of cDNA using a stahdard commercially available cDNA synthesis kit.
The ¢DNAs encoding the Notch 3 LD and the EGF- repeat region were PCR-
almpiified in the presence of Betaine (1-2M) and DMSO (5%). The PCR-synthesized
Notch3-LD DNA fragment (~0.8 kb) and Notch3-EGF repeat DNA fragment (~4 kb)

were cloned into expression vectors comprising a His-y1Fc in the commercially

available vector pSec or in the commercially available vector"pCD3.1i each bearing
a different antibiotic marker. This cloning resulted in two expression plasmids, one '
expressing a Notch3-LD/Fc fusion protein and the other expressing a Notch3-
EGF/Fc fusion protein.

[00173] To facilitate the plasmid construction and to enhance the expression of the

various Notch 3 recombinant proteins, oligonucleotides corresponding to the leader
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<400> 5 Ile Asn Pro Ser Asn Asp Phe Thr Asp Cys Asn
1510 <210> 6 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 6 Thr Al a

WORWSAHAITAl a Tyr 15 <210> 7 <211> 15 <212> F’f’-‘ﬁ*’ﬂ%?f%@“s”w
Artificial Sequence 12 <223> Description of

| r
o AU EcoFa (TR Rg9TY B HERT ool g

coding @qmeumwepezg_@wrgtedz Thesg oligompisiepfiges contained some changes
in the wobble coding positions to lower the GC content. All nucleotide sequence
changes were silent, i.e., no amino acid sequence changes (Figure 8A and 8B).
After annealing the oligonucieotides together, the engine.ered Ieader‘ peptide coding
sequence was linked to the rest of the coding sequenée by PCR-SOE (Ho, et al.,
Gene 77:51 (1989); Horton, et al., BioTechniques 8:528 (1990)) (See Figure 9). This
leader peptide coding sequence was used in Notch3-LD/Fc and Notch3 expression
constructs. Therefore, both of the F¢ fusion proteins comprise a signal peptide
linked to the N-terminus, and a human y1Fc sequence fuséd to the C-ter.minus. The
amino acid sequence of Notch3-LD, including the leader pephde is shown in Figure
8B and SEQ ID NO:6.

[00174]  Expression of Notch3-EGF/Fc and Notch3-LD/F¢ fusion proteins were

- verified by transient transfection of the Notch3 expression plasmids into 293T (ATCC
Number CRL-11268, Manassas, VA) and CHO cells (Invitrdgen,* Carlsbad, CA),
respectively; Prior to transfection, cells were cultured in DMEM (Invitrogen,
Carlsbad, CA) growth medium containing 10% fetal calf serum (FCS), 2 mM of
glutami'ne, and 1 x essential amino acid solution followed by seeding about 3-5x10°
cells per well in 6-well plate and groWing for approximately 24 hours. Three
micrograms each of the Notch3 fusion protein expression plasmids were transfected
into cells in each well using a Lipofectamine 2000 transfection system (Invitrogen,
Carlsbad, CA) following the manufacturer's protocol. After transfection, the cells
were cultured in fresh growth medium and cultured in a COz incubator for
approximately 40-48 hours before subjecting to Notch3 fusion protein expression
analysis. Alternatively, after transfection, the cells were cultured in growth medium
for 3-4 hours, then switched to DMEM medium containing 2% FCS and cultured for
approximately 60-66 hours before drawing conditioned medium for secreted protein
analysis.

[00175] Stable cell lines were generated for both Notch3-LD/Fc (His-Fcy/pSec
vector) and Notch3-EGF/Fe¢ (His-Fey/pSec vector). Each plasmid was transfected
into CHO cells. After transfection, the cells were cultured in DMEM growth medium
overnight, then switched to growth medium with 800 pg/ml hygromycin and cultured
at least two weeks until the cells not carrying Notch3 expression plasmid were
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<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 8 Tyr
Ala Ser Asn Leu Asp Ser Ay 15 <210> 9 <211> 9 <212>
- PRT <213> Artificial Sequence <220> <223> Descrl tion
WQRORPIIVYYi ci al Sequence: Synthetic peptide <& 807@81797 ‘
Hs Ser Trp AQu Ile Pro Tyr Thr 15 <210> 10 <211> 39

ellmln%@éd?%g Aenﬁ%?o?%s"'@ﬂﬂdﬁ@ﬁé@ﬁ%dﬁ@&ﬁ A stable E¥IQindE Qveky S
gg Cys Gn Ala Lys Arg Gy Asp Gn
subjetu0o SVegtgmdyiet aralys.g G u Cys Asn-ser Pro Gy cys

0017 Y SEB 0G0 sSit PpRlng
secreﬁélﬁ)ﬁﬁNﬂJﬂ:hS LD/Fc or Notch3-EGF/F¢ fusion protein. Transfected cells
harvested from culture dishes were washed once with phosphate buffered Saline
(PBS) and resuspended in deionized water, mixed with an equal volume of 2 X
protein sample loading buffer (BioRad, Hercules, CA) and then heated at about
100°C for 10 minutes. Secreted protein was analyzed using conditioned medium
mixed with an equal volume of 2 x proteih sample loading buffer and heated at
100°C for 10 }ninutes. The samples were separated using 4-15% gradient SDS-
PAGE. The proteins were tran_'sfe'rred from the gel to a PVDF membréne (BioRad, -
Hercules, CA), which was blocked in 5% non-fat dry milk i PBST (PBS with 0.05%
TWEEN-20®) for at least one hour prier to transfer of protein. |
[00177] Notch3-EGF/Fc and Notch3- LD/Fc fusion proteins were detected by
incubating with yFc-specific, HRP—conjuga’ted antlbody (Sigma, St Louis, MO) in
blocking buffer for one hour at room temperature. The membrane was washed three
times in PBST and developed with a chemiluminescent substrate.

[00178]  For Notch3 dornain/Fc fusion protein purification, CHO stable cell lines as
described above were cultured in DMEM with 2% FCS for up to 5 days. One liter of
conditioned medium collected, and subjected to protein-A bead-packed column for
affinity binding. The column was washed with PBS, and the bound proteins were
eluted in 50 mM citrate buffer (pH 2.8),'and the pH was brought to neutral by adding
1 M Tris-HCI buffer (pH 8). Purity of the protein was assessed by protein gel
analysis using 4-15% gradient SDS-PAGE. Protein concentration was assayed
using Coomassie blue reagent following the manufacturer's protocol (Pierce,
Rockford, IL). Through this procedure, milligram quantities of Notch3-LD/Fc and
Notch3-EGF/Fc protein were purified for immunization and ELISA binding assays.
7 EXAMPLE 2: " GENERATION OF ANTI-NOTCH3 MABS

[00179] Male A/J mice (Harian', Houston, TX), 8-12 week old, were.injected
subcutaneously with 25 ug of Notch3-EGF/Fc or Notch3-L.D/Fc in complete Freund’s
adjuvant (Difco Laboratories, Detroit, Ml) in 200 pl of PBS. Two weeks after the
injections and three days prior to sacrifice, the mice were again injected
intraperitoneally with 25 ug of the same antigen in PBS. For each fusion, single celi

- suspensions were prepared from spleen of an immunized mouse and used for fusion

-53-



Ala Lys Arg Gy Asp Gn Arg Cys Asp Arg Gu Cys Asn
Ser Pro Ay 151015 Cys Ay Trp Asp Ay Ay Asp Cys
Ser Leu Ser Val Ay 2025 <210> 12 <211> 55 <212> DNA

<213> Artificial Sequence 13 <220> <223> i DL
WOI0PXTY| ci al Sequence: Synthetic priner <%§)§ﬁ#§‘§7"09ﬂ97

gctcgagct c gtgggaaaat accgtgggaa aat gaaccgt
with %ﬁg@ﬁﬁ}@t&ﬁa s&tsggﬁﬁ)&&szpa/aamrsmﬁ o?@spreaaa&et@wérsﬂ;kaé ina
|

fi'cial Sequence <2

0> <223>
mediusp coniaiing S@éopfémi@yle@ atyrek (VG Dﬁ%@r @QGEQRQ@GSW NY)
ona SELAARRI A EAERGPBEELbS 0D THOERIRer2A i o
conceriti2Bon DE$ Gxil @t smeeroeelmerfzoeu 1A lof theopispeasian i @p@vwn&d'um
(invntrtc)'\éen %arlslb%%i BA? supBlemented with 10% fetal bovine serum, 100 units/mi
of penicillin, 100 pg/ml of streptomycin, 0.1 uM hypoxanthine, 0.4 uM aminopterin,
and 16 pM thymidihe. Two hundred microliters of the cell suspension were added o
each well of about sixty 96-well plates. After around ten days, culture supernatants
were withdrawn for screening their antibody-binding activity using ELISA.
[00180] The 96-well flat bottom Immulon Il microtest plates (Dynatech,
Laboratories, Chantilly, VA) were coated using 100 yl of Notch3-EGF/Fc or Notch3-
LD/Fc (0.1 ug/mi) in (PBS.) containing 1 x Phenol Red and 3-4 drops pHix/liter
(Pierce, Rockiord, I'i_) and incubated overnight at room temperature. After the
coating solution was removed by flicking of the plate, 200 pi of blocking buffer
containing 2% BSA in PBST-oontainihg'O.1 % merthiolate was added to each well for
one hour to block non-specific binding. The wells were then washed with PBST.
Fifty microliters of cultu’re supernatant from each fusion well was collected and mixed |
with 50 pl of blocking buffer and then added to the individual wells of the microtiter
plates. After one hour of incubation, the wells were washed with PBST. The bound
murine antibodies were then detected by reaction with horseradish peroxidase
(HRP)-conjugated, Fc-specific goat anti-mouse IgG (Jackson ImmunoResearch
Laboratories, West Grove, PA). HRP substrate solution containing 0.1% 3,3,5,5-
tetramethyl benzidine and 0.0003% 'hydrogen peroxide was added to the wells for
color development for 30 minutes. The reaction was terminated by the addition of 50
ml of 2 M H,SO4well. The OD at 450 nm was read with an ELISA plate reader -
' (Molecular Devices, Sunnyvale, CA).
[00181] Among 185 hybridomas isolated and analyzed, one hybridoma clone from
mice immunized with Notch3-LD/Fc genérated a Notch3 agonist antibody 256A-13
and this antibody was further characterized. An ELISA was performed using
supernatant from the hybridoma clone producing MAbs 256A-13. The results
showed strong binding activity to the purified Notch3 LD/FC fusion protein to which it
was generated and did not bind to human Noich1-LD/Fc (LIN/dimerization domain
fused to Fc region at the carbdxy! terminus) or a control human Fc protein (data not

shown) (Table 1).
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15 Sequence: Synthetic Cys A n Ala Lys Arg 10

pol ypeptide Gy Asp A n 15 Arg Cys Asp Arg Au Cys

Asn Ser Pro Ay Cys Ay Trp Asp Gy Ay 202530 Asp

Cys Ser Leu Ser Val Gy 35 <210> 15 <211> 39 <212>
WOPRPSAIB> Artificial Sequence <220> <223> BESYS2PY8H7

of Artificial Sequence: Synthetic <400> 15 du Pro

(001 ggjﬂgy%& f;@.l%&\%ﬁ)%ﬁaﬁ}@s B¥ 55613 Gsig AgBricddiia BAOmatant

Target protein Notch3-LD/F¢
S‘f}gﬁgg{;ﬁt Control IgG1 MAb 256A-13
Mean _ 0.019 2.828
S.D. | © 0.002 | 0.047

[00183] The positive hybridoma clone from this primary ELISA screening was
further isolated by single cblony—p’icking and a second ELISA assay as described
above was done to verify specific binding to the chosen immunogen. The confirmed
hybridoma clone was expanded in larger scale cultures. The monoclonal antibbdies
(MAbs) were purifie‘d from the medium of these large scale cultures using a protein A
affinity column. The anti-Notch3 agonist MAbs were then characterized using cell-
basec_i binding assays, microscopy, Western blot, and FACS analysis.

. EXAMPLE 3: CELL-BASED BINDING ASSAYS FOR ANTI-NOTCH3 MABS
[00184] The celi-based binding assays used to characterize the anti-Notch3 MAbs
required cloning a full-length of human Notch3 open reading frame into a vector, in
this case pcDNA3.1/Hygro (Invitrogén, Carlsbad, CA). The Notch3-coding region
was synthesized by RT-PCR using human liver tumor RNA (Ambion, Inc., Austin,
TX) as a template. The final plasmid construct, Notch3/Hygro, expressed a full-
length Notch3 protein as depicted in Figure 1. A stable celi line expressing Notch3
was generated by transfection of Notch3/Hygro plasmid construct into 203T cells

- (ATCC No. CRL-11268) using a Lipofecta'mirne 2000 kit following the same
procedure as described in Example 1. After transfection, the cells were cultured in
PMEM growth medium overnight, then reseeded in gr'owth'medium with 200 pg/ml
hygromycin and cultured for 12-14 days. Well-isolated single colonies were picked
and grown in sepérate wells until enough clonal cells were amplified. Stable 293T
clones that were resistant to hygromycin selection and expressed high levels of
Notch3 'p'rotein were identified by Western blot analysis, and by fluorescent -
electromicrosbopy using polyclonal anti-Notch3 antibodies (R&D Systems,
Minneapolis, MN). |

[OOZ‘I 85] A partial Notch3 expression plasmid containing only the Notch

LIN1 2/dimerization (LD) domain and the transmembrane (TM) domain was also

constructed by PCR and subcloned into pcDNA3.1. .
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15 Val Cys Ser Arg Au Cys Asn Ser Pro Ay Cys Gy
Trp Asp Ay Ay 202530 Asp Cys Ser Leu Ser Val Ay 35
<210> 16 <211> 39 <212> PRT <213> Artificial Sequence
14 <223> Description of Artificial Sequence:

WOESHB/ARTI7c pol ypepti de <400> 16 G u Pro Arg REKEUBPYHASITT
Arg Ala Ala cys G n Ala Lys Arg Gy Asp dn 151015

g |
[0018§i I-@'nﬁaﬁ@ﬂp'—ﬁ%éﬁ‘iﬂe%?@@;ﬂgé?ﬂt?&ﬁ%@ﬁﬁg@e@ Aﬁbég@fn‘

Notchapwes alsp cepfirmsechby \fvze_sizempbmt Supsb! peltsi Wﬁ?reugéq)W!SéhBE’NU?eMO
ek T 4 RS AP ARSI 4 e R RRSep o ami
acid $ohsiod.n A u Asp Ala 1510 ,

[00187] Cell-based antibody-binding was assessed using FMAT™ (ﬂuorescence |
macro-confocal high-throughput screening) 8100 HTS System (Applied Biosystems,
Foster City, CA) following the protocol provided by the manufacturer. Cell lines
naturally expressing Notch3 or stably transfected with Noich3 expression constructs
were seeded in 96-well plates. Altematively, transiently transfected7293T or CHO
cells were seeded in the 96-well plate. The cells were seeded at a density of
30,000-50,000 cells per well. After 20-24 hours, anti-Notch3 MAbs and 1 x Ir:’BS
reaction buffer were added to the wells and incubated for one hour at 37°C. Cy-o-
conjugated anti-mouse IgG antibody was added in the wells after removal of primary
antibodies. '

[00188] . Cell-based 'antibody—binding was also assessed by fluorescence-activated
cell sorter (FAGS) using internally generated 293T/Notch3-stable cell line and two
cancer lines, human Sup-T1 and A2780 cell lines (UK ECACC No. Gat. No.
93112519), both naturally express Notch3 (data not shown). Cells were first
incubated with anti-Notch3 MAbs in 1 x PBS. After three washes, the cells were
incubated with fluorescenf molecule-conjugated secondary antibody. The cells were
resuspended fixed in 1 x PBS with 0.1% paraformaldehyde, and analyzed by FACS
-(BD Sciences, Palo Alto, CA). The resulis indicated that 256A-13 binds to Notch3
receptor expressed elther from recombinant plasmid constructs or as native protein
in cultured cells (Table 2). Transiently transfected 293T cells containing a
'NotchSIHygro plasmid were also steined with immunoﬂuorescence as described
above and observed by fluorescent microscopy.

[00189] Table 2. Binding activity of 256A-13 in celi-based FACS analysis shown as

mean fluorescent intensity

Control IgG1 256A-13
Notch3/Hyg | 24 .16 ' 32.2
Sup-T1 - 24 51 55.44

[00190] The cell-based FMAT and FACS analyses confirmed that MAbs 256A-13
indeed binds to the Notch3 receptor expressed either from recombinant plasmid '

constructs or as native protein in culfured cells (Table 2 and Table 3).
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Arg Cys Asp Arg Qu Cys Asn Ser Pro Gy Cys Ay Trp

2025 pol ypeptide Ay Asp Gn 15 Asp Ay Gy 30 Asp

Cys Ser Leu Ser Val Ay 35 <210> 18 <211> 39 <212>

PRT <213> Artificial Sequence <220> <223> Descri ption
WQROORPIITYT ci al <400> 18 Gu Pro Arg Cys Pro RegURPY/08177

Ala 15 val Cys Asp Arg Qu Cys Asn Ser 20 Sequence:

[0019] 1"%]%3/ 52 p@rﬁm@é‘oﬂﬁv%ﬁhéﬁ\mtﬁ&biﬁﬂ Ag Gevikid c@l Yadedh

y Asn Lys
F
Antibody Control IgG1 256A-13
Notch3 (full-length) no binding weak binding
Notch3-LDTM no binding strong binding

[00192] A positive binding signal was determined based on the FMAT signal read-
out that was significantly higher than that of the IgG1 control and other negative
hybridoma clones (p > 0.01). The IgG1 control binding read-out was considered
background. 293T cells transiently transfected with Notch3/Hygro plasmid were also
stained with immunofiuorescence as described above; and observed by fluorescent

' microscopy.

[00193] The binding afﬂnlty of MAb 256A-13 was analyzed by Biacore System
(Biacore Inc., Piscataway, NJ). The antibody was directly immobilized on a

chip through amine coupling (immobilization level: 200 RU), and the Notch3-
LD/Fc protein (antigen) was injected at 5 different cohbentrations (ranging from
37.5 to 120 nM with association time between 5-8 minutes, .and dissociation time
between 1 and 2 hours). The running buffer and the sample buffer are PBS
contained 5 mM Ca ). The chip surface was regenerated with 10 mM glycine,
pH2. The antibody was characterized in duplicate. Table 4 discloses the statistical
mean, standard errors and Kinetic dissociation constant (KD) calculatéd. The
antibody has a high affinity with a KD of 280 pM, and a slow off-rate. Both the
standard errors and chi square are low with a good fit (dynamic curve not shown).
[00194] Table 4: Characterization of MAb 256A-13 binding affinity by Biacore

Sample | KD [er]' ka[M-1s-1] | SE (ka) | kd [s-1] | SE (kd) %2

256A-13 280 4.20e4 0.98 1.18 e-5 1.02e-7 0.392

KD: 256A~13 and Notch3-LD/Fc dissociation constant. Ka: Rate of 256A-13 binding to Notch3-LD/Fc
(or On-rate). Kd: Rate of 256A-13 dissociate from Notch3-LD/Fc (or Off-rate). SE: standard error.

EXAMPLE 4: WESTERN BLOT ANALYSIS OF 256A-13 BINDING ACTIVITY
[00195] Woestern blot was performed to assess the.binding activity of 256A-13 to
Notch3 receptor under denaturing conditions, as well as expression levels of Notch3
and other Notch-related proteins in human cell lines. Purified Notch3-LD/Fc fusion
protein was combined with protein loading buffer. Protein samples were also

prepared from the transiently or stably transfected cells described in Example 1,
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Asp Ay Gy 30 Asp Cys Ser Leu Ser Val dy 35 <210>

19 <211> 39 <212> PRT <213> Artificial Sequence <220>

<223> Description of Artificial Sequence: Synthetic

pol ypepti de <400> 19 Qu pro Arg Cys Pro Arg Ala Al a
WEYUBIEAAl a Lys Arg Gy Asp G n 151015 15 EG%U@%W“S””

ser Leu Gn Cys Asn Ser Pro Ay Cys Ay Trp Asp Ay

whic@%&%ﬁ%%é&%ﬁ@n&@t% 'Eljd;]@%r @P}eglﬂigcgsvﬁthﬁféréga zxféPvded in
total eslipies pheteirr ¢pbtaich Auidsr (Rrﬁrce,ul%qcafordsdbbﬁn treefad aﬁﬂ@og@ dor 10
minut%’ssaf& 8dd%8 e’éhgl \’%I&né%f 2 x protein sample loading buffer. All samples
were separated by electrophoresis in a 4-15% gradient SDS-PAGE. The proteins
weré transferred from gel to PVDF membrane and 256A-13 was applied to the
Westem blot membrane as the primary detection antibody. An HRP-conjugated
secondary antibody was used for detection and the signal generated using a
chemiluminescent substrate as described above. Positive control antibodies against
human Fe, V5 tag, Notch3 and Notch1 were purchased from (Invitrogen, R&D
Systems, Santa Cruz Biotechnologies, and Orbigen). -
700196] Western blot analysis showed that MAb 256A-13 binds to Notch3-LD/Fc
under denaturing condition, as well as native molecular conformation as observed in
ELISA and FACS analysis.

EXAMPLE 5: ASSESSING FUNCTIONALITY OF 256A-13 BY LUCIFERASE
REPORTER ASSAY

A. Plasmid constructs

[00197] The full length Notch3 eS(pression construct described in Example 3 above
was confirmed by sequencing, and is identical to the published sequence depicted in
Figure 1. The expression of Notch3 was verified by transient transfection and
Western blot as described in Example 4.

[00198] To generate a luciferase reporter plasmid for Notch signaling, two
complementary oligonucleotide primers containing tandem repeats of CBF1 binding

motif were synthesized having the following sequences:
5'GCTCGAGCTCGTGGGAAAATACCGTGGGAAAATGAACCGTGGGAAMATCTCGTGG (SEQID
NO 12)

5GCTCGAGATTTTCCCACGAGATTITCCCACGGTTC (SEQ ID NO 13)
[00199] These two oligoprimers were annealed at 65°C in 100 mM of NaCl with

each oligo at a concentration of 4 mM. After annealing to each other, the primers
were extended by PCR. The PCR product was cloned into a commercially available
vector. -The insert was verified by sequencing, which contains four tandem repeats
of CBF1 binding motif and two flanking Xho | sites. The insert was excised using

Xho | and ligated downstream of the firefly luciferase reporter coding sequence.
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Arg Cys Asp Arg Gu Cys Asn Asn 20 Asp Cys Ser Leu
Ser val @y 35 <210> 21 <211> 39 <212> PRT <213>
Artificial Sequence <220> <223> Description of

: Artificial <400> 21 Gu Pro Arg Cys Pro Ar
WOLR0SRNTys Asp Arg G u Cys Asn Ser 20 Aspg'@"g"%g?ms””
Leu Asn Phe Asn 35 <210> 22 <211> 12 <212> PRT <213>

psn l
After Qr"c&ér%sg Ir%%or%g‘éggﬂggn(f %%mg@%;@gﬁ b 5@";‘1{% 3@33 wAlt]haelg ht

repeats of CHE1 Ginding raoMsaNem&e@ deais) dpsionied B 114w -
B. Stféileoé‘i‘gﬁne %%ﬂlerajt?o <212> PRT <213> Artifici aI Sequence
[00200] Two stable cell lines were generated for functional assays using human
embryonic kidney cell lines (HEK293). One cell line 'contained the Notch3-
expressing plasmid and CBF1-Luc reporter plasmid integrated into the nuclear
genome. This cell line was generated by cotransfecting Notch3/hygromycin and
CBF1-Luc plasmids into 293T cells using LipoFectamine 2000 according fo the
manufacturer’s protocol. Stable iransfection cell clones were selected against 200
pg/mi hygromycin in DIVIEM growth medium, and screened by luciferase reporter
assay and Westem blot. A cell line with a relatively high level of Notch3 receptor
expression (based on Westem blot) and luciferase activity was selected for use in
functional assays, and de’signated NC85. |
C. Luciferase reporter assay with Notch3 overexpressing cells alone
[00201] NC85 cells were cultured in the presence of MAb 256-A13 for 24 to 48
hours. The media was then removed by aspiration, cells were lysed in 1 x Passive
Lysis-Buffer (E1501, Promega, Madison, WI) and luciferase activities were assayed
using the Luciferase Assay System following manufacturer’s protocel (E1501,
Promega, Madison, W1} in TD-20/20 luminometer (Turner Designs Insfrument,
Sunnyvale, CA). As illustrated in Figure 5, NC8S5 cells cultured in the presence of
-MAb 25§—A1_3, the luciferase activity was increased aimost 4 fold as compared to
that with Veontrol antibody G3. The IUCiferase reporter assay demonstrated that MAb
256-A13 induced a dramatic increase in luciferase activity without ligand bihding,
while antagonist anti-Notch3 antibodies MAbs 256A-4 and 256A-8 did not (Figure 5).
EXAMPLE 8: MAPPING THE BINDING EPITOPE OF 256A-13
A. Epitope-Mapping Strategy and Rationale Using Notch3 Single Domain and Fc
Fusion Protein Constructs
[00202] Notch3 LIN12/heterodimerization domains, also called Notch3 LIN12-
dimerization domain (Notch3-LD) consisted of three LIN12 domains, 15 LIN12 (L1, ),
2™ 1 IN12 (L2) and 3™ LIN12 (L3) (See Figure 10). Five Notch3 single domain/Fc
fusion protein expression constructs (Figure 7) were generated, and a western blot
was performed to assess which domain was sufficient for MAb 256A-13 binding.
After transient transfection, the supernatants with secreted Notch3 single domain/Fc
fusion proteins were analyzed by SDS-PAGE. The results showed that MAb 256A-13
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<223> Description of Artificial Sequence: Synthetic
peptide <400> 23 Ala Cys G n Ala Lys Ala Ala Asp G n
Arg Cys Asp 1510 <210> 24 <211> 12 <212> PRT <213>
“Artifi cial Sequence <220> <223> Desch ptiaon
WORMpP517al  Sequence: Synthetic peptide <4O§§T§&32&7é081797
Gn Ala Lys Arg Ala Ala G n Arg Cys Asp Arg 1510
only tjé%%@ rﬁgtggé-{Paﬂ@né?té?ah %ﬁTerﬁ%ﬁ?a?nsArELusA @k@émﬁémm

_ Description“of Artificial Sequenc
showsy thaiddAl 2pehtIBdws«en0sirgs Ending|te N9§p§3;d(r gar@ \yeg\y( Rinding to

. G,<210> 26 <211> 12 <212>
Notc@‘R@ Wi? ﬁﬁ%I ?ﬁ%laﬂégaé@%c <220> <223> Descri ption
[00203] Ardbid ﬁﬁwhnﬁgquféweeterrsvm heswits ape ELiSe Readigs 26ing MAD

256Aﬁ|3 agay nstﬁoqw%-goma%lﬁ‘:l f?lsmn pro%é% &?@trﬁ&g Gu COs :

Western blot result : ELISA OD reading

MAb 256A-13 Anti-human Fc 256A-13 Anti-human Fc
Notch3-LD/Fc | positive band positive band 1.882 1.557
Notch3-L1/Fc positive band positive band 1.797 1.364
Notch3-L2/Fc "no band positive band 0.015 1.337
Notch3-L3/Fc no band positive band 1.054 1.425
Notch3-D1/Fc no band positive band ' 0.015 1.608
Notch3-D2/Fc no band positive band _ 0.015 , 1.628

A. Identification of binding epitope(s) by subdomain swap

[00204] First, the agonist Notch3 MADb, 256A-13, binds to Notch3
LIN12/dimerization domain (LD), but not to the homologous human Notch1
LIN12/dimerization domain (Table 5) Seéond, the anti-Notch3 MAD binds to
denatured Notch3 protein in Western blot as discussed in Example 4 and 8,
indicating that 256A-13 binds to a single epitotpe or fo discrete epitopes Endependent'
- of each other. Third, Notch3 and Notch1 share approximately 55% amino acid
sequence homology in LIN12/dimerization domain, therefore it was concluded that a
subdomain swap between Notch3 and Notch1 within this region would not disrupt
the protein conformation. Notch1-LD ¢cDNA was PCR-amplified using standard PCR
methods. The first strand cDNA template was synthesized from PA-1 cell total RNA
(ATCC No. CRL-1572). The human IgG kappa chain leader peptide coding
sequence was PCR-amplified, used as leader peptide to link to the 5’ of Notch1-LD
by PCR-SOE and subcloned in His-y1Fc/pSec.

[00205] Table 6: ELISA OD readings of MAbs 256A-13 and control 1gG1 'binding to
Notch3-LD/Fc or Notch1-LD/Fc

Notch1-LD/Fc Notch3-LD/Fc
. Mean S.D. Mean I S.D.
256A-13 0.094 0.007 4.000 0
igG1 control | . 0.066 - 0.006 0.063 0.006
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1510 <210> 27 <211> 12 <212> PRT <213> Artificial

Sequence <220> <223> Description of Artificial

Sequence: Synthetic peptide <400> 27 Lys Arg Ay Asp

G@n Ala Ala Asp Arg Gu Cys  Asn 1510 <210> 28 <211>
WA D029y PRT <213> Artificial Sequence <220BCDS2887/081797

Description of Artificial Sequence: Synthetic peptide

. Oxiaaf 8 sdtontdl Swar BBy d Prded (iRufied 29 31 Os
[002081 t iBdsedaln t&menawﬁﬁxeaﬂmy'emﬁed ipBedionot above, the
roef et oo TSRS Soma e B e R LBy e ¥
subdomains and individually swapped with the corresponding subdomain of Notch1-
L1. The subdomain swap constructs were generated using PCR-SOE (Ho, et a/.,
Gene 77:51 (1989); Horton, et al., BioTechniques 8:528 (1990)) as illustrated in
Figures9 and 10. PCR and PCR-SOE reactiohs were performed using PCR with 1M
Betaine and 5% DMSO added to the reaction. The final PCR-SOE product was
subcloned and verified by sequencing. The plasmsd clone with the correct insert
sequence was cleaved with Nhe | and Xho | to excise the insert, which was gel-
purified and subcloned. The five Notch3/Notch1 subdomain swap constructs are
illustrated in Figure 7. To facilitate the epitope mapping, the human IgG kappa chain
signaling peptide was used as leader péptide in the domain swap constructs. The
amino acid sequences of the subdomain constructs are shown in Figure 10.

C. Expression of Notch3/Notch1 Subdomain Swap Fusion Protein |

[00207] Notch3/Notch1-LD domain swap plasmids were transiently transfected in
CHO cells using LipoFectamine 2000. CHO cells were seeded in DMEM growth
medium with 10% FCS at 0.8~1 X 10° cells per well in 6¥We'll plate, maintaihed in
CO; incubator ovemight before transfection. The cells were recovered after
transfection in the growth medium for about 3 hours, then switched to DMEM with
2% FCS, and cultured for three days. The conditioned media were harvested and
centrifuged at 3500 rom for 10 minutes. The sUpernatant containing Notch3-LD
domain swap protein secreted from CHO was collected and prepared for Westemn
blot and ELISA binding analyses. ELISA showed that all the domain-swap fusion
proteins were expressed and secreted in conditioned medium (Table 4), which was
further confirmed by Western blot analysis (data not shown). |
The ELISA readings used anti-human Fc antibody as detection antibody showing all
. the proteins were expressed in conditioned medium. Human lgG/Fc was used as a
contrbl. The starting point of human IgG/Fc coated in each well is 100 ng.

D. Epitope Binding Analysis using ELISA '

[00208] The 96-well flat bottom Immulon 1l microtest plates (Dynatech,
Laboratories, Chantilly, VA) were coated with anti-human Fc antibody (Jackson
ImmunoResearch) by adding 100 pl of the antibody (0.1 pg/ml) in phosphate
buffered saline (PBS) containing 1 x Phenol Red and 3-4 drops pHix/liter (Pierce,
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<210> 30 <211> 12 <212> PRT <213> Artificial Sequence

<220> <223> Description of Artificial Sequence:

Synt hetic peptide <400> 30 Asp G n Arg Cys Asp Al a

Ala Cys Asn Ser Pro Gy 1510 <210> 31 <211> 12 <21
WOPRFS/052T3> Artificial Sequence <220> <223> 6&5@{5@6’?’”%‘697

of Artificial Sequence: Synthetic peptide <400> 31

oo A PSSRy Nt diprismpspunoBaronias)
solutier2@@s rera@ded medicking of the WateA?Q Bl @f Ripckthidir ﬂtalmng 2%
BsA iR PRLEhAE %@V?@?fé‘%@m k%0 BAEn 4R 1 1%@11%@% Biock
non- sBEHrﬁGBlhaanAﬂthefw@Isa:lfersemrewaehetﬂﬁr@b PBET3 Fiftyewioreljigs o the
aboveog:on%rlﬁoln]:aldcnll & |um%%l“rl1$ggc tra h[ on &F r@oetgﬁélﬁ&cm domain swap
construct were collected, mixed with 50 pl of blocking buffer, and added to the
individual wells of the microtiter plates. After one hour of incubation, the

7 Notch3/Notch1-LD domain swap protein was captured by the coated anti-Fc¢
antibody, and the wells were washed with PBST. Anti-Notch3 MAbs and isotype-
matched control MAbs were seérially diluted in blocking buffer as above, and 50 pl of
the diluted MAbs were added in each well fo assess binding to the bound
Notch3/Notch1 domain swap prdtein Horseradish peroxidas‘e (HRP)-conjugated,
Fe-specific goat anti-mouse IgG was used for detection. HRP substrate solution
containing 0.1% 3,3,5,5-tetramethyl benzidine and 0.0003% hydrogen peroxide was
added to the wells for color development for 30 minutes. The reaction was
terminated by addition of 50 mi{ of 2 M H2804 /well. The OD at 450 nm was read with -
an ELISA reader. Subdomain swap constructs and clusters of mutations were |
similarly examined by ELISA analysis above. '

[00209] ELISA bmdlng experiments using MADb 256A 13 aga;nst the subdomain- -
swap proteins showed that the swap of the 1st subdomain in Notch3- L1 domain (L1)
did not affect the binding, indicating that 256A-13 does not bind to this region. On
the other hand, the swaps of the 2™ and 3™ subdomains in Notch3-L1 significantly
reduced the binding. Therefore, those two subdomains contain the binding epitope(s)
for MAb 256A-13. (Figure 10). In contrast, isotype-matched negative cbntrol
antibody, G3, does not bind to any of the domain swap fusion proteins in the ELISA
assay (Figure 10). It was concluded from the above experiments that the 1st LIN12
domain was required for MAb 256A-13 binding, and specifically within the 2™ and 3
subdomain region. '

[00210] Tofurther map the specific epitope that MAD 256A-13 binds, the 2™ and
3 subdomains of Notch3-L1 domain were further divided into five amino acids
clusters, and swapped with the corresponding amino acid residues in Notich1 (Figure
10). ELISA binding assay showed that the swap from DRE {Notch3 sequence) to
SQL (Notch1 sequence ) completely abolished the ELISA binding activity, indicating
that only this epitope is required for MAb 256A-13 binding within Notch3-L1 domain.
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<400> 33 Cys Asp Arg u Cys Ala Ala Pro dy Cys dy
Trp 1510 18 <210> 34 <211> 12 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 34 Asp
WOrWS/G17Cys Asn Ala Ala Ay Cys Ay Trp AspPdiBU$007/081797
<210> 35 <211> 12 <212> PRT <213> Artificial Sequence

[0021 izq?n cﬁ%?%nagfs?scélf%@%%c é§ro‘u' e r&dfled FGIMARE6A13 binding

is dorfé By Qying Gi-plahine ﬁsmtlcﬁl gcahbihg. mamm pepitities tover2n@ BRE
PRT <213> Artifi

uence 220> <223> Scriptj
opIORiE MEHASE B ANNSARIGAIES B Rl PR, e IR gedes 3ol
cross-linked to nylon support membrane. Antibody blot binding is assessed by dot
blot. MAb G3 is used as a control IgG1. The peptide sequences are presénted in

~ Figure 11.

EXAMPLE 9: SEQUENCING OF ANTI-NOTCH3 MABS

[00212]  Because antibody binding properties are fully-dependent on the variable
regions of both heavy chain and light chain, the variable sequences of 256A-13 were
subtyped and sequenced. The antibody lgG subtype was determined using a
Isostrip Mouse Monoclonal Antibody kit (Roche Diagnostics, Indianapolis, IN). The
results showed that 256A-13 has an 1gG4 heavy chain and a kappa light chain.

- [00213] The variable region sequences of heavy chain and light chain were
decoded through RT-PCR and cDNA cloning. Total RNAs from hybridoma clones
256A-13 were isolated using an RNeasy Mini kit following manufacturer’s protocol
(Qiagen Sciences, Valencia, CA). The first strand ¢DNA was synthesized using the
RNA template and Sﬁperscriptase Il kit. The variable region of Ifght chain and
heavy chain cDNAs were PCR-amplified from the first strand cDNA using
degenerative forward primers covering the 5-end of mouse kappa chain coding
region and a reverse primer matching the cdnstant region at the junciure to the 3'-
end of the variable region, or using degenerative forward primers covering the 5’-end
of mouse heavy chain coding region and a constant region reverse prirher in mouse
heavy chain. The PCR product was cloned into a commercially available vector and
sequenced by Lone Star Lab (Houston, TX). The nucleotide sequences were '
analyzed utilizing the computer software program DNAStar (DNASTAR, Inc.,
Madison, WI1). Each anti-Notch3 MADb sequence was determined by sequehces from
multiple PCR clones derived from the same hybridoma clone.

[00214] The variable heavy chain region of Mab 256A-13 contains 121 amino acid
residues and the light chain variable region contains 102 amino acid residues (Figure
AA and 4B).
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GQu Cys Asn Ser Pro Ala Ala dy Trp Asp dy Gy 1510

<210> 37 <211> 12 <212> PRT <213> Artificial Sequence

<220> <223> Description of Artificial Sequence:

Synt heti c peptide <400> 37 Cys Asn Ser Pro Ay Ala
wWor@msSTp7Asp Ay Gy Asp 1510 <210> 38 <211>PEI/ESRPA81737

PRT <213> Artificial Sequence <220> <223> Descri ption

exafpL i AR, OFSTERs ARLOMSHEATapiegoN
METARIORRUTEASECLER AGE OF NOTCH3

[00215] Notch receptor activation involves ligand induced metalloprotease
cleavage atjuxtamembrane site (S§2) generating an extracellular subunit. This
cleavageris an essehtial p_rerequ-islte to S3 cleavage to release the activated Notch N
intracellular region. To test whether the agonizing antibodies can induce ligand-
independent sequential Notch activation events, including two proteolytic cleavages,
2937 cells stably expressing a recombinant Notch3 receptor (NC85 cells) were
treated with either G3 or 256- A13. The soluble extracellular subunits generated by
proteolytic cleavage in the culture medium were detected by an ELISA assay using
an antibody bound fo a solid surface that recognizes the Notch3 cleavage product.
As shown in Figure 6, Notch3 agonistic MADb s'ignificarntly increased the generation of
soluble Notch3 extracellular subunits in the conditioned medium, whéreas control
antibody G3 did not.

EXAMPLE 12: ASSAY FOR NOTCH3 RELATED DISEASES

[00216] To identify other Noich3 related diseases, one can sequence the Notch3
gene from patient samples, or perform immunohistochemistry to check for the under-
expression of Notch3 receptor using patient tissue. [n addition, one can isolate and
culture cells from a patient suspected of having a Notch3 associated disease and
study the impact of an agonistic antibody of the present invention on Notch3
signaling.

[00217] Those skilled in the art will recognize, or be able to ascertain using no
more than routine experimentation, many equivalents to the specific embodiments of
the invention described herein. Such equivalents are intended to be encompassed

by the following claims.
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19 <400> 39 Met Pro Pro Leu Leu Ala Pro Leu Leu Cys
Leu Ala Leu Leu Pro Ala 151015 Leu Ala Ala Arg Ay
Pro Arg Cys Ser An Pro Ay Gu Thr Cys Leu 202530
Asn Ay Ay Lys Cys Qu Ala Ala Asn Ay Thr u Al a
Cys Vval Cys 354045 Gy dy Ala Phe Val Ay Pro Arg
gs Gn gp P:ro élsn Pro Cys Leu 505560 Ser Thr Pro
S S Asn Ala @y Thr Cys His val Val Asp Arg Ar
Whaé??@'%@@d(}y Val Ala AS Tyr Ala CS Ser Q/spAI agLeug

1. G X& »%ﬁﬁbl@eﬁea@ )(/"\/ﬁl!‘ ?cﬁﬁﬂ@&ﬁoﬂ;@@n@ﬂﬁngeu affino Beid dequence
05110 Asn

a 83@9 atrl@as%%/ ;Qﬁfltlgé@ th@ﬁﬁeﬁﬁr’t@g@%%éoo v Lys
é‘/ﬂ-l %ﬁaﬁl%&&?o@élw i Sufthé& cgngpr-g\'rg; >BbnsEt rkyidsnSer
Pro Cys 1301351

3, The VH chain region of claim 2, wherem the constant region is from an IgG

N

antibody.
4. A variable light ("VL") chain region comprising an amino acid sequence having
at least 95% identity to that set forth in SEQ 1D NO: 3. -
" The VL chain reglon of claim 4, further comprising a constant region.
A VH chain region comprising SEQ ID NO:4, SEQ ID NO: 5 and SEQ ID NO 6._'
A VL chain region comprising SEQ ID NO:7, SEQ ID NO:8, and SEQ 1D NO:9.
A nucleic acid encoding (a) a variable heavy chain region comprising an amino

acid sequence having at least 95% identity to that set forth in SEQ ID NO:2, or

® N @ o

(b)a variable light chain region comprising an amino acid sequence havmg at
| least 95% identity to that set forth in SEQ ID NO:3.
9. A nucleic aC|d encodlng (a) a VH chain reg:on comprising SEQ ID NO:2, (bya
VL0 chaln reglon comprising SEQ ID NO:3, (¢) a VH chain region comprising
SEQ ID NO:4, SEQ ID NO:5, and SEQ ID NO:8, or (d) a VL chain region
comprising SEQ 1D NO:7, SEQ ID NO:8, and SEQ ID NO:9.’
10. A vector com priéing the nucleic acid of claim 8 or claim 9.
11.  Acell éomprising the vector of claim 10. _
12.  An antibody comprising the VH chain region of claim 1, wherein the antibody
* binds specifically to Notch 3.
13.  The antibody of claim 12 compnsmg SEQID NO 2.
14.  The antibody of claim 12, further comprising a VL chain region of claim 4.
15.  The antibody of claim 14, wherein the VL chain region comprises SEQ ID
NO:3 and the VH chain region comprises SEQ ID NO:2.
16. | An antibody comprising the VL chain region of claim 4, wherein the antlbody
binds specifically to Notch 3.
17.  The antibody of claim 16, comprising SEQ ID NO:3.
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18.
19. As

20.
21.

22.

23.
24.
25,

Ala Ser Asn Pro Cys Ala Asn Ay @y G@n Cys Leu Pro

Phe A u Al a 145150155160 Ser Tyr Ile Cys H's Cys Pro
Pro Ser Phe H's Ay Pro Thr Cys Arg 165170175 A n Asp
Val Asn Qu Cys Ay An Lys Pro Gy Leu Cys Arg H's .
Gy 180185190 Ay Thr Cys H's Asn Au VvVal Ay Ser Tyr
Arg Cys Val Cys Arg Ala 195200205 Thr His Thr Ay Pro
Asn Cys Au Arg Pro Tyr Val Pro Cys Ser Pro 210215220
Ser Pro Cys Gn Asn Ay Ay Thr Cys Arg Pro Thr Ay

ASAn‘éﬂltleJV caa&msszn@ KOs ABEQAPSNALR 269 SH® ID RiQi6.

psihenytinaty Retpmits Fghordmegahesh b iR, B FENGS, and

TrgE iD RH$80285 @y Gn Tyr Cys Thr Qu Asp Val Asp
Gu s Gn Leu Met Proo-Asn 290295300 Al a s G n Asn
A Yheaptitugy dypayiane ostpimp ! 2mps19c;/vpet@|lrytf¢;ﬁlﬂ ipgdly is an

antibody fragment.
The antibody of any one of claims 12 to 20, further comprising a label.

A method for producing an antibody comprising culturing the cell of claim 11

under conditions appropnate for the production of an antlbody and isolating the

ant[body produced.
An antibody that specifically binds to an epitope of Notch3 in SEQ ID NO:11.

An antibody that specifically binds to an ep:tope of Notch3 in SEQ ID NO:10.

The antibody of claim 23, wherein the antibody is an agonist of Notch 3.
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26.

- 27.

28.

29.

30.

31.

32.

305310315320 Cys Val Cys Val Asn Gy Trp Thr Gy GQu
Asp Cys Ser A u Asn Ile 325330335 Asp Asp Cys Al a Ser
Ala Ala Cys Phe H's Ay Ala Thr Cys H s Asp 340345350
Arg Val Ala Ser Phe Tyr cys Qu Cys Pro Hs Ay Arg
Thr Ay Leu 355360365 Leu Cys H's Leu Asn Asp Ala Cys
Ile Ser Asn Pro Cys Asn Au Ay 370375380 Ser Asn Cys
Asp Thr Asn Pro Val Asn Ay Lys Ala Ile Cys Thr Cys
385390395400 Pro Ser Ay Tyr Thr Gy Pro Ala Cys Ser
G Th\aRtid&ly sy Ghe obykim© 33264 Mhefen tHeeantiBoyly A an Atibody
Pro Cys Qu Hs Ala @y Lys Cys Ile Asn Thr 420425430
Lefﬁa@.‘in?”tSer Phe Gu Cys Gn CS Leu Gn @y Tyr Thr

Vafhasniimsy dbegy o) Stn | A2H. ApasoRbapo e Fhibeesa

& .,ﬂtkﬁ% fusRreo@n Cys Ile Cys Met Pro
46@‘2%@7@188 (k&) foif 16 U0t Cys

A humanized form of the antibody of any of claims 12-20, 23-25, or 26-27.

Use of an antibody of any one of claims 12-20, 23-25, or 26-28 in the

preparation of a medicament.

Use of the a‘ntibody of any one of claims 12-20, 23-25, or 26-28 in the

" manufacture of a medicament for the treatment of a Notch 3 related disease or
disorder.
The use according to claim 30, wherein the diseésé is a neurodegenerative
disease.

The use according to claim 30, wherein the disease is CADA_SIL, familial

hemiplegic migraine (FHM), familial paroxytic ataxia, or Alagille syhdrome.
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<110>

<120>

<130>

<140>
<141>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<400>

Gy Tyr du @y Val Hs cys Gu Val Asn Thr Asp GQu
Cys Al a Ser 485490495 Ser Pro Cys Leu H's Asn Ay Arg
Cys Leu Asp Lys Ile Asn 3 u Phe 500505510 G n Cys Qu
Cys Pro Thr Ay Phe Thr Gy His Leu Cys G n Tyr Asp
515520525 Val Asp Qu Cys Ala Ser Thr Pro Cys Lys Asn
Ay Ala Lys Cys Leu 530535540 21 Asp @y Pro Asn Thr
Tyr Thr Cys Val CyéEGF‘I’]ErNCéI 'UISC_EIIVGTyr Thr Ay
L1, 9450555560 Thr Hi's Cys Gu val Asp Ile Asp Gu Cys
ZHOAS BIRrRENGSpTHAHENCySs Hi s 565570575 Tyr Gy Ser Cys Lys
WU, AENJERN, val Ala Thr Phe Thr Cys Leu Cys Arg 580585590
g}ﬁ%ég% A\U(Eﬁ Thr Ay H's H's Cys Qu Thr Asn Ile Asn
'u"Cys Ser 595600605 Ser G n Pro Cys Arg Hs Ay Ay
ANTTHNOTOYS AGONIAS pNAFRPDARH AABNTHAILA GSEO 6N SIHEOTRBATMENIU OBy S
NOTEHE REVATEPeRISEPSE®R y Thr Thr Ay Pro Asn Cys Qu Ile

P4024R1

11/874,682
2007-10-18

60/879,218
2007-01-06

60/852,861
2006-10-19

44
PatentIn version 3.5
1

2321

PRT _
Homo sapiens

1

Met Gly Pro Gly Ala Arg Gly Arg Arg Arg Arg Arg Arg Prg Met Ser
1 5

10 15

Pro Pro Pro Pro Pro Pro Pro Val Arg Ala Leu Pro Leu Leu Leu Leu

20 25 30

Leu Ala G1y Pro Gly Ala Ala Ala Pro Pro Cys Leu Asp Gly Ser Pro

35 40 45

Cys Ala Asn Gly Gly Arg Cys Thr GIn Leu Pro Ser Arg Glu Ala Ala

50

55 60

Cys Leu Cys Pro Pro Gly Trp val Gly Glu Arg Cys GIn Leu Glu Asp

65

70 75 80

Pro Cys His Ser Gly Pro Cys Ala Gly Arg Gly val Cys Gln Ser Ser

85 90 95

val val Ala Gly Thr Ala Arg Phe Ser Cys Arg Cys Pro Arg Gly Phe

.100 105 110

Arg Gly Pro Asp Cys Ser Leu Pro Asp Pro Cys Leu Ser Ser Pro Cys

115 ' 120 125

Ala His Gly Ala Arg Cys Sser val Gly Pro Asp Gly Arg Phe Leu Cys
130 135 ' 140

Ser Cys Pro Pro Gly Tyr Gln Gly Arg Ser Cys Arg Ser Asp val Asp



145

Glu

Thr

Leu

Gly

Leu

225

Pro

Thr

Glu

Gly

Gly

Ala

Tyr

Asp

Asn

Gly

Pro

Cys

Cys

Pro

Cys

Gly

210

Pro

Gly

Tyr

Asp

Thr

290

Trp

val

Cys

Ala

Pro

370

Gly

Cys

Gln

625630635640 Asn Leu Asp Asp Cys Ala Ser Ser Pro Cys
Asp Ser Gy Thr Cys Leu 645650655 Asp Lys Ile Asp Qvy
Tyr Au Cys Ala cys Qu Pro Ay Tyr Thr Ay 660665670
Ser Met Cys Asn Ile Asn Ile Asp Qu Cys Ala Gy Asn

. Pro Cys His 675680685 Asn Gy @y Thr Cys Au Asp Gy

Ile Asn Gy Phe Thr Cys Arg Cys 690695700 Prg Au Ay
Tyr His AS Pro Thr Cys L 5Ser du Val Asr}G%I u Cys
705710715720 Asn Ser Asn Pro Cys val Hs Ay Ala Cys

AR §aASPySetu leea ASNALE Wi 7 2BIF30TBShTyeysLygu @gs Asp Cys
Asp Pri¢5dy Trp Ser d ¢ &hr Asn Cys Asplf}e 740745750
Asn Asn Asn Qu Cys Qu Ser Asn Pro Cys Val Asn Ay

cJ ¥edHheQxsy €95 7GR 6ps lys AspeMetryFhrhrSety Gry Tyr Val
Cy480hr Cys Arg Aul&y Phe ser 77078780 Gy Pro Asn
Cys Gn Thr Asn Ile Asn Qu Cys Ala Ser Asn Pro Cys:

Gﬂﬁ%ggqu%f’m val Pro Cys Ala Pro Ser Pro Cys Arg Asn

195 200 205

Thr

Gly

His

Asn

val

275

Cys

Thr

Cys

Ala

Cys

355

val

Ala

Glu

Cys

Cys

Phe

Arg

Cys

260

ASp

Phe

Gly

Phe

Cys

340

val

ASn

Cys

His

Arg

Glu

cys

245

Gln

Glu

Asn

Glu

His

325

Pro

Ser

Gly

Asp

l.eu

405

Arg

Gln

Cys

Cys

Thr

Ser

310

Gly

Met

Asnh

Arg

Gln

Ser
215

GIn

Asn

Pro

Gln

L.eu

295

Cys

Ala

Gly

Pro

Ala

375

AsSp

390

Gly

Gly

Arg

TYr

Gly

Asn

Gly

Pro

Leu

280

Gly

sSer

Thr

LyS

val

Cys

Thr

AsSp
Cys
Gly
Glu
265
Gln
Gly
Gln
Cys
Thr
345
His
Cys
Asp

val

Gly

Leu
Glu
Thr
250
Trp
Pro
His
Asn
His
330
Gly
Glu
Thr
Glu
Asn
410

Pro

Thr

val

235

Cys

Thr

Asn

sSer

Ile

315

ASp

Leu

Asp

Cys

cys

395

Thr

Arg

Tyr
220

Asn

val

Gly
Ala
Cys
300
Asp
Arg
Leu
Ala
Pro
380
Ser
Gr1 n

Cys

Asp
val
AsSp
Gin
Cys
285
val
Asp
val
Cys
Ile
365
Pro
Ile

Gly

Glu

cys

Asp

Gly

Phe

270

His

cys

Cys

Ala

His

350

Cys

Gly

Gly

Ser

Thr
430

Ala
Asp
val
255
Cys
Asn
val
Ala
Ser
335
Leu
Asp
Phe
Ala
rhe

415

AsSp

Cys

Cys

240

Asn

Thr

Gly

Asnh

Thr

320

Phe

Asp

Thr

Thr

Asn

400

Leu

val



Asn

Arg

Tyr

465

Ser

ser

Tyr

AsSnh

545

ASp
Thr
His
Pro
Ala
625
Tyr
Glu

val

Pro

Glu
Ile
450
Cys
Gly
Gly
Thr
Glu
530
val
Gly
Arg
Gly
Ser
610
Ser
ASD
Ile
Asp

Pro

690

Leu Asn Gn @y Thr Cys Ile Asp Asp Val Ala Ay Tyr
Lys Cys Asn 805810815 Cys Leu Leu Pro Tyr Thr Ay Al a
Thr Cys Gu Val Val Leu Ala Pro 22 820825830 Cys Al a
Pro Ser Pro Cys Arg Asn Ay Gy du Cys Arg G n ser
d u 835840845 Asp Tyr A u Ser Phe Ser Cys val Cys Pro
Thr Ay Trp Gn Ala Ay 859855860 G n Thr Cys du Val
Asp Ile Asn Qu Cys Val Leu Ser Pro Cys Arg
cPD98¢ 0H15880 prbScfd XrflanSern KYS 1r-NcyASedNspHi s Ay
48y Tyr Arg Cys #its Cys 8858908934& n Ala Ay Tyr Ser
Gy Arg Asn Cys Qu Thr Asp Ile Asp Asp -Cys 900905910
r R ' hr Asp
H BT ST GYBSsE W RE e TP A T Lo Pro
Gy Phe Arg Ay Thr Phe Cys G u 930935940 Gu Asp Ile
Glu r\]/agAusp_C':{% AAIS% ‘JSFUT C)'e‘ss%'lﬁrf?g%gr /%I’rg éyssnvg yﬁg@' a Asn

val Cys Lys Asp Arg val Asn Gly Phe Ser Cys Thr Cys Pro
485 490 495

Phe Ser Gly Ser Thr Cys GIn Leu Asp val Asp Glu Cys Ala
500 505 510

Pro Cys Arg Asn Gly Ala Lys Cys val Asp GIn Pro Asp Gly
515 520 525

Cys Arg Cys Ala Glu Gly Phe Glu Gly Thr Leu Cys Asp Arg
535 540

AsSp Asp Cys Ser Pro Asp Pro Cys His His Gly Arg Cys val
550 555 560

Ile Ala Ser pPhe ser Cys Ala Cys Ala Pro Gly Tyr Thr Gly
565 570 575

Cys Glu Ser GIn val Asp Gld Cys Arg Ser GIn Pro Cys Arg
580 585 ‘ 590

Gly Lys Cys Leu Asp Leu val Asp Lys Tyr Leu Cys Arg Cys
595 600 605

Gly Thr Thr Gly val Asn Cys Glu val Asn Ile Asp Asp Cys
615 620

Asn Pro Cys Thr Phe Gly val Cys Arg Asp Gly Ile Asn Arg
630 635 640

Cys val Cys GIn Pro Gly phe Thr Gly Pro Leu Cys Ash val
645 650 655

Asn Glu Cys Ala Ser Ser Pro Cys Gly Glu Gly Gly Ser Cys
660 665 670

Gly Glu Asn Gly Phe Arg Cys Leu Cys Pro Pro Gly Ser Leu
675 680 685

Leu Cys Leu Pro Pro Ser His Pro Cys Ala His Glu Pro Cys
695 700 o



945950955960 Cys Thr Asp Cys Val Asp Ser Tyr Thr Cys
Thr Cys Pro Ala @y Phe 965970975 Ser Ay Ile H's Cys
A u Asn Asn Thr Pro Asp Cys Thr A u Ser Ser 980985990
Cys Phe Asn Ay Ay Thr Cys Val Asp Ay Ile Asn Ser
Phe Thr Cys 99510001005 Leo Cys Pro Pro Gy Phe Thr
Ay Ser Tyr Cys G n Hi S As‘b Val 101010151020 Asn Qu

. Hi s Gn

ser wis ofY 31008578 8 a3 v Wle Y IRy BePrn: o)
Pro Gn Gy Tyr Thr 104010451050 Ay Pro Asn Cys G n

Asn Leu val His Trp Ser Ser Pro 105510601065

Glu Pro Gy d '"Ey%"’A%‘hY &9 ‘tﬁgyc)%ée "TRRT G A SHSPhr Gn
Tyr Arg 107010751080 Q/s GQu Cys Pro Ser Ay Trp Thr

Gy Leu Tyr Cys Asp Val Pro 108510901095 23
Ala Cys Glu Ser GlIn Pro Cys Arg Ala Gly Gly Thr Cys ?EG ser Asp
740 745

Gly Met Gly Phe His Cys Thr Cys Pro Pro Gly val GIn Gly Arg Gln
755 760 765

. Cys Glu Leu Leu Ser Pro Cys Thr Pro Asn Pro Cys Glu His Gly Gly
770 775 780

Arg Cys Glu Ser Ala Pro Gly GIn Leu Pro val Cys Ser Cys Pro Gln
785 - 790 795 300

Gly Trp GIn Gly Pro Arg Cys GIn Gln Asp val Asp Glu Cys Ala Gly
805 810 815

Pro Ala Pro Cys Gly Pro His Gly Ile Cys Thr Asn Leu Ala Gly Ser
820 825 830

Phe ser Cys Thr Cys His Gly Gly Tyr Thr Gly Pro Ser Cys Asp Gln
835 840 ' 845

Asp Ile Asn Asp Cys Asp Pro Asn Pro Cys Leu Asn Gly Gly Ser Cys
850 855 860

~ Gln Asp Gly val Gly Ser Phe Ser Cys Ser Cys Leu Pro Gly Phe Ala
865 870 875 . 880

Gly Pro Arg Cys Ala Arg Asp val Asp Glu Cys Leu Ser Asn Pro Cys
: 885 890 895

Gly Pro Gly Thr Cys Thr Asp His val Ala Ser phe Thr Cys Thr Cys
900 905 910

Pro Pro Gly Tyr Gly Gly Phe His Cys Glu GIn Asp Leu Pro Asp Cys
915 920 925 :

Ser Pro Ser Ser Cys Phe asn Gly Gly Thr Cys val Asp Gly val Asn
930 935 - 940

Ser pPhe Ser Cys Leu Cys Arg Pro Gly Tyr Thr Gly Ala His Cys Gin
945 950 955 960

His Glu Ala Asp Pro Cys Leu Ser Arg Pro Cys Leu His Gly Gly val
. 965 970 975



Cys

Thr

Cys

Cys

Pro

Leu

TYyr

Giu

Cys

Tyr

Gln

TYr

Ile

Pro

Phe

Ala

Thr

Cys-

Ser Val Ser Cys Qu Val Ala Ala dn Arg Gn Gy Vval
Asp Val 110011051110 Ala Arg Leu Cys A n Hs Ay Qdy
Leu Cys val Asp Ala Ay Asn 111511201125 Thr His His
Cys Arg Cys G n Ala Gy Tyr Thr dy Ser Tyr cys
113011351140 G u Asp Leu val Asp Qu Cys Ser Pro Ser

Pro_Cys A n Asn y 114511%01155 Al a_Thr % Thr Asp
ser Aﬁ%/r‘ﬂ%;éu saPee @y Ph?r @rﬂy@?w&s Gy ggg 547 i165117o
y Tyr HlsGIy Asn Cys Ser uGulle Asp

Gly P@ G1THysGy Lrbu g
99%ys oys Ser Cys ¥ Arg Ay Thr

Gin
1010

Pro
1025

Cys
1040

Cys
1055

Cys
1070

val
1085

Arg
1100

Asn
1115

Pro
1130

Leu
1145

Asn
1160

Arg
1175

Arg
1190

Asp
1205

Arg
1220

G u Cys 117511801185 Leu Ser His Pro Cys G n Asn Gy
Yl App onlgmgﬁgézoe NN PThr  Tyr
y Val His
120512101215 q/s GQu lle Asn Val Asp Asp Cys Asn Pro
ArocValc1assardPres Vahl 1(2&01@253]123@aSeTyrA|C353au Pro Lys
COys Phe Asn A3BlG@y Thr Cys vall%&p A n 123512401245
Val Ay Ay Tyr Ser cys Thr Cys Pro Pro Ay Phe Val

ﬁ?dVGﬂil#rp ser Gly Arg Leu Cys Asp Ile Arg Ser Leu
1030 1035

Arg Glu Ala Ala Ala GlIn Ile Gly val Arg Leu Glu GIn
1045 1050

Gln Ala Gly Gly Gln Cys val Asp Glu Asp Ser Ser His
1060 1065

-val Cys Pro Glu Gly Arg Thr Gly Ser His Cys Glu Gln

1075 1080

Asp Pro Cys Leu Ala Gln Pro Cys Gln His Gly Gly Thr
: 1090 1095

Gly Tyr Met Gly Gly Tyr Met Cys Glu Cys Leu Pro Gly
1105 1110

Gly Asp Asn Cys Glu Asp Asp val Asp Glu Cys Ala Ser
‘1120 1125 ,

Cys GIn His Gly Gly sSer Cys Ile Asp Leu val Ala Arg
1135 1140

Cys Ser Cys Pro Pro Gly Thr Leu Gly val Leu Cys Glu
1150 1155

Glu Asp Asp Cys Gly Pro Gly Pro Pro Leu Asp Ser Gly
1165 1170

Cys Leu His Asn Gly Thr Cys val Asp Leu val Gly Gly
1180 1185

Cys Thr Cys Pro Pro Gly Tyr Thr Gly Leu Arg Cys Glu
1195 1200

Ile Asn Glu Cys Arg Ser Gly Ala Cys His Ala Ala His
1210 1215

Asp Cys Leu GIn Asp .Pro Gly Gly Gly Phe Arg Cys Leu
1225 1230

A?a-GTy Phe Ser Gly Pro Arg Cys GIn Thr val Leu Ser



Pro

Ser

Gln

Arg

Arg

Cys

Cys

Pro

Glu

Glin

Glu

Pro

His

Tyr

Asn

1235

Cys
1250

Pro
1265

Pro
1280

Glu

1295

Gly
1310

Arg
1325

Ala
1340

Leu
1355

Pro
1370

Pro
1385

Arg
1400

Ala
1430

Ala
1445

Ala
1460

Cys
1475

Thr

1490

GTu Glu Cys Gly Trp Asp Gly Leu Asp C

125012551260 Arg Cys u Ay Asp val Asn Gu Cys Leu
Ser Asn Pro Cys Asp 126512701275 Ala Arg Ay Thr dn
Asn Cys Val @n Arg Val Asn Asp Phe H's 128012851290
Cys Qu Cys Arg Ala @y His Thr Ay Arg Arg Cys G u
Ser Val 129513001305 Ile Asn Gy Cys Lys Ay Lys Pro
Cys Lys Asn Ay Ay Thr Cy& 131013151320 Ala Val Al a
ser Asn Thr Allé‘”%\rg Ay Phe 1l el€ps Lys Cys Pro
132513301335 24 Gy Ser Leu Arg Cys Leu Asn Ay dy
dhr sey 1l eréSeys AainRiic &Bp%IF66UB66yAngg Sero Pro Thr
Cys Leu Cys L&d5dy Pro Phe Thrld§0y Pro du _
137013751380 Cys G n Phe Pro Ala Ser Ser Pro Cys Leu
&y pfd Y6 14581 PGy O 2u 13RS ROGHBIEysTYHiAsps G Gy Thr
Cys Qu Pro The7Ger G u Ser ProlHie Tyr 140014051410

phe Trp Gly Pro Arg Cys Glu Arg val Ala Arg ser Cys
1285 1290

Leu GIn Cys Pro val Gly val Pro Cys Gln Gln Thr Pro
: 1300 1305

Pro Arg Cys Ala Cys Pro Pro Gly Leu Ser Gly Pro Ser
' 1315 1320

ser Phe Pro Gly Ser Pro Pro Gly Ala Ser Asn Ala Ser
1330 1335

Ala Ala Pro Cys Leu His Gly Gly Ser Cys Arg Pro Ala
1345 1350

Ala Pro Phe Phe Arg Cys Ala Cys Ala GIn Gly Trp Thr
1360 1365

Arg Cys Glu Ala Pro Ala Ala Ala Pro Glu Vval Sser Glu

1375 1380
Arg Cys Pro Arg Ala Ala Cys GIn Ala Lys Arg Gly Asp
1390 1395

Cys Asp Arg Glu Cys Asn Ser Pro Gly Cys Gly Trp Asp
1405 1410

Asp Cys Ser Leu Ser Vval Gly Asp Pro Trp Arg Gin Cys
1420 1425

Leu GIn Cys Trp Arg Leu Phe Asn Ash Ser Arg Cys Asp

1435 1440

Cys Ser Ser Pro Ala Cys Leu Tyr Asp Asn Phe Asp Cys
1450 1455

Gly Gly Arg Glu Arg Thr Cys Asn Pro val Tyr Glu Lys
1465 1470

Ala Asp His Phe Ala Asp Gly Arg Cys Asp Gln Gly Cys
1480 1485

ys Ala Ser G1u
1495 1500 '



val

Leu

- Arg

Ala

Gly

Ser

AsSp

Tyr

Pro

Leu

Arg

LyS

Gln

MeL

Ala

Ala

Pro
1505

Pro
1520

Leu
1535

His
1550

Ser
1565

Ser
1580

Pro
1595

Tyr
1610

Pro
1625

ser
1640

Leu
1655

Glu
1670

ASp
1685

Asp
1700

Gly
1715

Lys
1730

val
1745

Arg Cys Leu Cys Pro Ala Lys Phe Asn Ay Leu Leu Cys
Hs |Ilre 141514201425 Leu Asp Tyr Ser Phe Ay Ay Ay
Ala Ay Arg Asp Ile Pro Pro 143014351440 Pro Leu lle
GQu Qu Ala Cys Au Leu Pro du Cys Gn Gu Asp

144514501455 Ala Gy Asn Lys Val Cys Ser Leu G n Cys
Asn Asn His Ala Cys 146014651470 Ay Trp Asp Ay dy
Asp Cys Ser Leu Asn Phe Asn Asp Pro Trp 147514801485
AS L AN BV 81al Akg Gy Sal LeW v &y STHF RakVigeuTyr Phe
Ser Asp 1490149 6 Gy H's CyrblAsp Ser G n Cys Asn
Ser Ala Ay Cys Leu Phe Asp 150515101515 dy Phe Asp

| noArg Al T

oo Bty Kous ahe S S AR 2 e s

Gly H's Cys Asp G n 153515401545 Gy Cys Asn Ser Ala
Al a 155015551560

%9: Aﬁ(lsﬂgalr%@&gﬁ R O AT R

Vi Vi

Gly GIn Ala Met val Phe Pro Tyr His Arg Pro Ser Pro
1555 1560

Glu Pro Arg Ala Arg Arg Glu Leu Ala Pro Glu val Ile
1570 1575

val val Met Leu GTu Ile Asp Asn Arg Leu Cys Leu Gin
1585 1590 _

Glu Asn Asp His Cys pPhe Pro Asp Ala GlIn Ser Ala Ala
1600 1605

Leu Gly Ala reu Ser Ala val Glu Arg Leu Asp Phe Pro
1615 1620

Leu Arg Asp val Arg Gly Glu Pro Leu Glu Pro Pro Glu
1630 1635

val Pro Leu Leu Pro Leu Leu val Ala Gly Ala val Leu
1645 1650

val Ile Leu val reu Gly val Met val Ala Arg Arg Lys
1660 , .. 1e65

His Ser Thr Leu Trp Phe Pro Glu Gly Phe Ser Leu His
1675 : 1680

val Ala Ser Gly His Lys Gly Arg Arg Glu Pro val Gly
1690 1695

Ala Leu Gly Met Lys Ash Met Ala Lys Gly Glu Ser Leu
1705 1710 '

Glu val Ala Thr Asp Trp Met Asp Thr Glu Cys Pro Glu
- 1720 1725

Arg Leu Lys val Glu .Glu Pro Gly Met Gly Ala Glu Glu
1735 1740

Asp Cys Arg GIn Trp Thr Gln His His Leu Vval Ala Ala
. C . 1750 1755



ASp
Asp
Gly
Glu
Ser
Arg
Tyr
Asp
Ala
- ASh
Ala
clu
Gly
Ala
Asp
ser

Glu

Ile
1760

Ala
1775

Phe
1790

Pro
1805

Ile
1820

Thr
1835

Ala
1850

Thr
1865

val
1880

Arg
1895

Leu
1910

Leu
1925

Lys
1940

Thr
1955

ser
1970

Tyr
1985

Ile

2000

156515701575 Val Leu Met Pro Pro Qu G n Leu Arg Asn
Ser Ser Phe H s Phe 158015851590 25 Arg Asp Ala His
Ay Gn Gnnet Ile Phe Pro Tyr Tyr Ay Arg

161016151620 Gu Gu GQu Leu Arg Lys His Pro Ile Lys
Arg Ala Ala u Gy 162516301635 Trp Ala Ala Pro Asp
AI a Leu Leu Ay Gn val Ly Ala Ser Leu 164016451650

R ol btns ks Hh R ARGy S O 1

VaI Tyr Leu €] u IIe Asp Asn 167016751680 Arg G n Cys

? ab/ an Oé E G er Ala Thr
’i%%é 595069 E) \%?P W a A &2 e GO AR Leu Al a
Ser Leu Gy Ser eu 170017051710 n IIe Pro Tyr Lys

Ile Au Ala Val dn Ser Au Thr Val Qu_ 171517201725
Thr Pro Leu Met i;gs Ala Ser Phe Cys g;%o Gly Ala Leu

Met Pro Thr Glu Glu Asp Glu Ala Asp Asp Thr Ser Ala
1810 1815

1le Ser Asp Leu Ile Cys GIn Gly Ala GIn Leu Gly Ala
1825 1830

Asp Arg Thr Gly Glu Thr Ala Leu His Leu Ala Ala Arg
1840 1845

Arg Ala Asp Ala Ala Lys Arg Leu Leu Asp Ala Gly Ala
1855 1860

Asn Ala GIn Asp His Ser Gly Arg Thr Pro Leu His Thr
1870 1875

Thr Ala Asp Ala GIn Gly val Phe GIn Ile Leu Ile Arg
1885 1890

ser Thr Asp‘Leu Asp Ala Arg Met Ala Asp Gly Ser Thr
1900 . 1905

Ile Leu Ala Ala Arg Leu Ala val Glu Gly Met val Glu
1915 1920

Ile Ala Ser His Ala Asp val Asn Ala val Asp Glu Leu
. 1930 1935

Ser Ala Leu His Trp Ala Ala Ala val Asn Asn val Glu
: 1945 1950

Leu Ala Leu Leu Lys Asn Gly Ala Asn Lys Asp Met Gln
1960 1965

Lys Glu Glu Thr Pro Leu Phe Leu Ala Ala Arg Glu Gly
1975 1980

Glu Ala Ala Lys Leu Leu Leu Asp His Phe Ala Asn Arg
1990 1995

Thr Asp His Leu Asp Arg Leu Pro Arg Aspr val Ala GTn
2005 - 2010



Giu

Cys
Gly
Pro
Pro
Ser
Gly

Ala

Asn
Ala
Gln
Pro
Ala

Pro

Ser

Arg

2015

Pro
2030

Pro
2045

Ser
2060

Gln
2075

Gly
2090

Leu
2105

Gly
2120

val
2135

Arg
2150

Pro
2165

Pro -
2180

Leu
2195

Pro
2210

Gly
2225

Ser
2240

Trp
2255

Thr

Pro Pro Pro Pro Ala G n Leu H's Phe Met Tyr Val Ala
Ala Ala 173017351740 Al a Phe Val Leu Leu Phe Phe Val
@y Cys Ay Val Leu Leu Ser 174517501755 Arg Lys Arg
Arg Arg Gn Hs Ay Gn Leu Trp Phe Pro u Ay
176017651770 Phe Lys Val Ser GQu Ala Ser Lys Lys Lys
Arg Qu Pro Leu 177517%01785 G Ser va
E?LE ”E%@Ey’ésppr'fg L &dT Y9 RSH A Bar k%ﬁ""i 17951800
Gy Ala Leu |ve Asp Asp Asn Gn Asn Au Trp Gy Asp
G u Asp 180518101815 Leu Ju Thr_Lys Lys Phe Arg Phe
&9 SEr Prer Brov. byv&wouw Bl Y Lfszg%zsqmsuw Leu Asp
Asp G n Thr 'cHlsAranTrp Gn Gn Hs
183518401845 Leu Asp Ala Ala Asp Leu Arg Met Ser Ala
Rt GAY aalRr %eTllzxngJ(?ero1‘8’6018}551/86%%526161@651%?01875

Lys Lys Ser Arg Arg Pro Pro Gly Lys Ala Gly Leu Gly
2065 2070

Gly Pro Arg Gly Arg Gly Lys Lys Leu Thr Leu Ala Cys
2080 2085

Pro Leu Ala Asp Ser Ser val Thr Leu Ser Pro val ASp
2095 2100

Asp Ser Pro Arg'Pro Phe Gly Gly Pro Pre Ala Ser Pro
‘ 2110 2115

pPhe Pro Leu Glu Gly Pro Tyr Ala Ala Ala Thr Ala Thr
2125 2130

Ser Leu Ala GIn Leu &ly Gly Prao Gly Arg Ala Gly tLeu
2140 2145

¢In Pro Pro Gly Gly Cys val Leu Ser Leu Gly Leu Leu
2155 2160

val Ala val Pro Leu Asp Trp Ala Arg Leu Pro Pro Pro
2170 2175

Pro Gly Pro Ser Phe Leu Leu Pro Leu Ala Pro Gly Pro
2185 2190

Leu Asn Pro Gly Thr Pro val Ser Pro GIln Glu Arg Pro

2200 : 2205

Tyr Leu Ala val Pro Gly His Gly Glu Glu Tyr Pro val
2215 2220

Ala His Ser Ser Pro Pro Lys Ala Arg Phe Leu Arg val
2230 2235

Glu His Pro Tyr Leu Thr Pro Ser Pro Glu Ser Pro Glu
2245 2250

Ala Ser Pro Ser Pro Pro Ser Leu Ser Asp Trp Ser Glu
2260 . 2265

Pro Ser Pro Ala Thr Ala Thr Gly Ala Met Ala Thr Thr



2270

Thr Gly
2285

ser Leu
2300

Thr Pro
2315

<210> 2

<211> 121
<212> PRT
<213> Art

<220>
<223> Des

<400> 2
Ser Gln Vv
1.

Thr Ser v

His Trp M
3

Ile Gly T
50

Phe Lys A
65

Tyr Met G
Cys Ala s

Gly Thr L
1

<210> 3

<211> 102
<212> PRT
<213> Art

<220>
<223> Des

<400> 3

Gy Pro Asp Ay Phe Thr Pro Leu Met Ile Ala Ser Cys
Ser Ay 188018851890 Gy Gy Leu u Thr Ay Asn Ser
GQu Gu Au Gu Asp Ala Pro 189519001905 Ala Vval Ile
Ser Asp Phe Ile Tyr Gn Gy Ala Ser Leu H s Asn
191019151920 G n Thr Asp Arg Thr Ay du Thr Ala Leu
His Leu Ala Ala Arg 192519801935 Tyr Ser Arg Ser Asp
Ala Ala Lys AP§’leu Leu Gu A a8 Al a 194019451950
Asp Ala Asn Ile Gn Asp Asn Met Gy Arg Thr Pro Leu
K5 LAL rb9sRl 860 1966 1AlaPhalLeBeserAl maAspoMar G n Gy
Val Phe @ n |1Re%eu Ile Arg 1978249751980 Asn Arg Al a
Thr Asp Leu Asp Ala Arg Met His Asp Ay Thr Thr
APB21990L90m Phe laH ldecherrdl @A ardiculey Al a Val
Gu dy Mt Lesosd u 200020052018B818sp Leu Il e Asn Ser
Hs Ala Asp Val Asn Ala Val Asp Asp Leu 201520202025

@ﬁyA/lgSmﬁe\vaﬂeu Ley,His Trp Ala Ala Ala Val Asn Aso
a p 2320

ificial sequence
cription of Artificial Sequence: Synthetic polypeptide

al GIn Leu GIn GIn ser Gly Ala Glu Leu Ala Lys Pro Gly
5 10 15 ‘

al Lys Met Ala Cys Lys Ala Ser Gly Tyr Thr phe Thr Thr
20 25 30

et Asn Trp val Lys GIn Arg Pro Gly Gln ggy Leu Glu Trp
3 40

hr Ile Ash Pro Ser Ash Asp Phe Thr %gp Cys Asn Gln Lys
55

sp Lys Ala ITe Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala
70 75 80

Tn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Ile Tyr Tyr
85 90 a5

er Gly Leu Thr Ala Arg Ala Trp Phe Ala Tyr Trp Gly Gin
100 105 110

eu val Thr val ser Ala ala
15 120

ificial Sequence

cription of Artificial Sequence: Synthetic polypeptide

Arg Ala Thr Ile Ser Cys Arg Ala Ser GlIn Ser val Thr Thr Ser Asn
1 5 '

10 15



Tyr

Leu

Phe

val

65

Ile

Asp

203020352040 Ala Ala Val Val Leu Leu Lys Asn Ay Ala
Asn Lys Asp Met d n 204520502055 Asn Asn Arg Gu GQu
Thr Pro Leu Phe Leu Ala Ala Arg Au @y 206020652070
Ser Tyr Qu Thr Ala Lys Val Leu Leu Asp His Phe Al a
Asn Arg 207520802085 Asp Ile Thr Asp H's Met Asp Arg
Leu Pro Arg Asp Ile Ala 3la 20902 952100 G u Arg Met
ser T geﬂ.f@%rp |P|he VA Sk gYEUroLeY %P HYAsn
21102115 Leu VaF’Arg Ser Pro Gln euHs Ay Ala
Pro Leu Ay Gy Thr 212021252130 27 Pro_Thr Leu Ser
Leu m; oYPriyrLale Gps Ser Ly dSASTEIGE)Y %ﬂ RrayAQ} Wrg
3913521402145 ser*eu Lys Pro G Gndy Lys Lys
Val Arg Lys Pro Ser 215021552160 Ser Lys Ay Leu Ala

ser cUQySed ¢lySeer kgf.%s THruasp &’hbyﬂqrAggu lteu 1hesHPIGFR1702175
50

Glu GTu Glu Asp Thr Ala Thr Phe Tyr Cys GIn His Ser Trp Glu
70 75 80

Pro Tyr Thr Phe Gly Gly Gly Thr Asn Leu Glu Ile Lys Arg Ala
85 90 95

Ala Ala Pro Thr val
100

<210> 4

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of artificial Sequence: Synthetic peptide

<400> 4

Gly
1

Tyr Thr Phe Thr Thr His Trp Met an Trp
5 ‘

<210> 5

<211> 11

<212> PRT

<213> Artificial Sequence

<220> _ . .
<223> Description of Artificial Sequence: Synthetic peptide

<400> 5

Ile
1

Asn Pro Ser Asn Asp Phe Thr Asp Cys Asn.
5 10

<210> 6

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 6

Thr
1

Ala Arg Ala Trp Phe Ala Tyr
5

<210> 7

<211> 15

<212> PRT

<213> Artificial Sequence

<220



Ala Arg Arg Lys Lys ser Gn Asp Gy Lys Ay Cys Leu
Leu Asp 218021852190 Ser Ser Gy Met Leu Ser Pro Val
Asp Ser Leu Gu Ser Pro Hi s 219522002205 Ay Tyr Leu
Ser Asp val Ala Ser Pro Pro Leu Leu Pro Ser Pro
221022152220 Phe G n G n Ser Pro Ser Val Pro Leu Asn
Hs Leu Pro G l\%t 222522302235 Pro AS[_I) Thr Hi s Leu
<223> Desggiption, of @"W‘%CL uSAEENGR] SXPENSATS RSPE1994022452250
<400> 7 Pro Gu Met Ala Ala Leu Ay Gy Ay Ay Arg Leu Al a
arg Ala séth&l[d aer225b23B608265ed nsnGyr Peo TRrovedr giteu Ser Hi s
1 Leu Pro Val Al a Ser d yWOThr 227022752288>Ser Thr Val
Leu Ay Ser Ser Ser Ay Ay Ala Leu Asn Phe Thr
<210> 8 228522902295 Val Ay Ay Ser Thr Ser Leu Asn Ay Gn
<211> 8 Cys AQu Trp Leu Ser 230023052310 Arg Leu G n Ser Gy
<212> PRT%t .val_Pro Asn G n Tyr Asn Pro Leu Arg 231523202325
<213> Art 1)?1%‘&5%@% a Pro dy Pro Leu Ser Thr @ n Ala Pro

<220> Ser Leu _ '
<223> Description of Artificial Sequence: Synthetic peptide

<400> 8
Tyr Ala Ser Asn Leu Asp Ser Gly
1 5

<210> 9

<211> 9

<212> PRT

<213> Artificial Sequence

<220> . ‘
<223> Description of Artificial sequence: Synthetic peptide

<400> 9
GIn His Ser Trp Glu Ile Pro Tyr Thr
1 5

<216> 10

<211> 39 .

<212> PRT

<213> Homo sapiens

<400> 10
Glu Pro Arg Cys Pro Arg Ala Ala Cys G%n Ala Lys Arg Gly égp GIn
1 5 1

"Arg Cys Asp Arg Glu Cys Asn Ser Pro Gly Cys Gly Trp Asp Gly Gly
20 ' 25 30
Asp Cys Ser Leu Ser val Gly
35

<210> 11

<211> 29

<212> PRT

<213> Homo sapiens

<400> 11
Ala Lys Arg Gly Asp GIn Arg Cys Asp ?Sg Glu Cys Asn Ser igo Gly
1 5 :

Cys Gly Trp Asp Gly Gly Asp Cys ggr Leu Ser val Gly
20

<210> 12

<211> 55

<212>. DNA . - :

<213> Artificial Sequence



233023352340 G n Hs Ay Met Val Gy Pro Leu H's Ser
Ser Leu Ala Ala Ser 234523502355 Ala Leu Ser G n net
net Ser Tyr Gn Gy Leu Pro Ser Thr Arg 236023652370
28 G n Asn Leu Gn Mt Gn Gn Gn Asn Leu Gn Pro
Ala Asn Il e 239023952400 Gn Gn Gn Gn Ser Leu Gn
Pro Pro Pro Pro Pro Pro GI8 Pro 240524102415 Hi s Leu
220> Gy Val Ser Ser Ala Ala Ser Ay H s Leu Gy Arg Ser
<223> DesdéipR2dr D486 ifhei d1edepince VytetRcopiSaer G n Al a Asp
400> 12 VaI |C_|an ?ro Leu E;Iy %435%440%445 Pro Ser Segzliggzﬁ%g
i S eu Pro
actcgageed byofhirabadrufodit i aboin it Sofiy O n oo pr o
val Thr 246524702475 Ala Ala G n Phe Leu Thr Pro Pro

<210> 13 Ser G n H's Ser Tyr Ser. Ser 248024852490
<211> 35

<212> DNA

<213> Artificial Sequence

55

<220>
<223> Description of Artificial Sequence: Synthetic primer

<400> 13 ) : .
gctcgagatt ttcccacgag attttcccac ggttce 35

<210> 14

<211> 39

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide.

<400> 14

Glu Glu Ala Cys Glu Leu Pro Glu Cys GIn Ala Lys Arg Gly Asp GlIn
1 5 10 15

Arg Cys Asp Arg Glu Cys Asn Ser Pro Gly Cys Gly Trp Asp Gly Gly
20 25 30
Asp Cys Ser Leu Ser val Gly
35

<210> 15

<211> 39

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 15 : .
Glu Pro Arg Cys Pro Arg Ala Ala Cys ggn Glu Asp Ala Gly ?gn Lys
1 5

val Cys Ser Arg Glu Cys Asn Ser Pro Gly Cys Gly Trp Asp Gly Gly
: 20 25 30
Asp Cys Ser lLeu Ser val Gly
35

<210> 16

<211> 39

<212> PRT

<213> Art1f1c1a? Sequence

<220>



Ala Arg Ll d
<223> Desgz%@;orgﬁférl 1§1 %Wls%geb

<400> 16

Pro Val Asp Asn Thr Pro Ser His Gn Leu Gn Val Pro
A u H's 249525002505 Pro Phe Leu Thr Pro Ser Pro GQu
Ser Pro Asp G n Trp Ser Ser 251025152520 Ser Ser Pro
H s Ser Asn Val Ser Asp Trp Ser u Gy val Ser
252525302535 Ser Pro Pro 'é'gr Ser met Gn Ser Gnlle
e Pro u_25402 550 Al a_Phe Ly, 2555
K et e

<400> 40 Met Pro Ala Leu Arg Pro Ala Leu Leu Trp Al a

Glu pro AtedybetroAheg kda AlepCis ) h5ATleety £y ICyy AbR GAha Pro

1

Ala HX Ala Leu Gn oyslArg Asp @y Tyr 1202530 G u

Pro Cys val Asn Au Ay Met Cys val Thr Tyr H's Asn

Arg Cys Aép Yedhad1n3b¥d4ABn Asn His Ala Cys Gly Trp Asp Gly Gly
20 25 L 30 .
Asp Cys Ser Leu Asn Phe Asn
35

<210> 17

<211> 39

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 17
Glu Pro Arg Cys Pro Arg Ala Ala Cys ggn Glu Asp Ala Gly iép Gln
1 5

Arg Cys Asp Arg'G1u Cys Asn Ser Pro Gly Cys Gly Trp Asp Gly Gly
20 25 30
Asp Cys ger Leu Ser val Gly
5

<210> 18

<211> 39

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 18 : : '
GIu Pro Arg Cys Pro Arg Ala Ala Cys gsn Ala Lys Arg Gly égn Lys
1 5 _ _

val Cys Asp Arg Glu Cys Asn Ser ;ro Gly Cys Gly Trp égp Gly Gly
20 5

Asp Cys Ser Leu Ser val Gly
35

<210> 19

<211> 39

<212> PRT

<213> Artificial Seqguence

<220>
<223> bescription of Artificial Sequence: Synthetic polypeptide

<400> 19
Glu Pro Arg Cys Pro Arg Ala Ala Cys ng Ala Lys Arg Gly %gp Gln
1 5 1 — :



29 Arg Asp Pro Cys Qu Lys Asn Arg Cys G n Asn Gy
dy Thr Cys Val 65707580 Ala G n Ala Met Leu @y Lys
- Ala Thr Cys Arg Cys Ala Ser Gy Phe 859095 Thr Gy
GQu Asp CS Gn Tyr Ser Thr Ser His Pro Cys Phe Val
Ser 100105110 Arg Pro Cys Leu Asn Ay Ay Thr Cys Hi s
Met Leu Ser Arg Asp Thr 118120125 Tyr Au Cys Thr Cys
L N R y ' 30135140
e oy S TSt A Lo el 3 AR ser
Thr Cys Thr 145150155160 Thr Val Ala Asn G n Phe Ser
Y, Thr Ay Phe Thr Ay 165170175 G n Lys
AsSp Cys §%§%%’?@ k’?g Val Asn Qu Cys Asp Ile Pro Ay H's
Cys 180185190 Gn Hs Gy @y Thr Cys Leu Asn Leu Pro
Ay Ser Tyr Gn Cys G n 195200205 Cys Pro G n Gy Phe

:g%gﬁ %8 Thr Ay Gn Tyr Cys Asp Ser Leu Tyr Val Pl_ro

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 20
Glu Pro Arg Cys Pro Arg Ala Ala Cys %1n Ala Lys Arg Gly ﬁgp GIn
1 5 “10

Arg Cys Asp Arg Glu Cys Asn Asn His Ala Cys Gly Trp Asp Gly Gly
20 25 30
Asp Cys Ser Leu Ser val Gly
35

<210> 21

<211> 39

<212> PRT

<213> artificial Seguence

<220>
<223> bescription of Artificial Seguence: Synthetic polypeptide

<400> 21
Glu Pro Arg Cys Pro Arg Ala Ala Cys ggn Ala Lys Arg Gly ?sp Gln
1 5 5

Arg Cys Asp Arg Glu Cys Asn Ser Pro Gly Cys G1y Trp Asp Gly Gly
: 20 : 25 ' 30
Asp Cys Ser Leu Asn Phe Asn

‘ 35

<210> 22

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 22
Q]a Ala Cys GIn Ala Ala Ala Gly Asp ggn Arg Cys
5

<210> 23

<211> 12

<212> PRT

<213> Artificial Sequence



210215220 Cys Ala Pro Ser Pro Cys Val Asn Gy Ay Thr
Cys Arg G n Thr Ay 225230235240 Asp Phe Thr Phe Qu
Cys Asn Cys Leu Pro Ay Phe u Ay Ser Thr 245250255
Cys Qu Arg Asn Ile Asp Asp cys Pro Asn H's Arg Cys
G’ n Asn Ay 260265270 Ay Val Cys Val Asp Gy val Asn
<2205 Tyr Aﬁn Cys Awg cys Pri® Pro 275280285 G E TrE Thr
p S Leu Leu .
223> Desgg%fg%rg(?g %t%gro Asn %néé Sgﬁg]éqgs&% %G y Thr Cys
<400> 23 Ala Asn ArﬂaAsn Ay 305310315320 dy Tyr Ay Cys Val
Ala Cys Ghy&lgglyspafe @lg H?&)Gé@rm‘@ GSASPP Asp Cys Ser 325330335
L 30 Au Asn Ile Asp Asp s Ala Phe Ala Ser Cys Thr
Pro dy Ser Thr 340345350 Cys Ile Asp Arg val Ala Ser

<210> 24 Phe Ser Cys Met Cys Pro Qu Ay Lys 355360365

<211> 12
<212> PRT
<213> Artificial Seguence

<220>
<223> Description of Art1f1c1a1

<400> 24
Cys Gin Ala Lys Arg Ala A1a G1n
1 5 ,

<210>
<211>
<212>
<213>

<220> :
<223> Description of Artificial

<400> 25
GIn Ala Lys Arg Gly Ala Ala Arg
1 5

25

12

PRT

Artificial sequence

<210>
<211>
<212>
<213>

<220>
<223> bescription of Artificial

<400> 26
Ala Lys Arg Gly Asp Ala Ala Cys
1 5

26

12

PRT

Artificial Sequence

<210> 27

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial

<400> 27
Lys Arg Gly Asp Gln Ala Ala Asp
1 5

28

12

PRT

Aartificial Sequence

«210>
<211>
<212>
<213>

<220>
<223>

<400> 28

Description of Artificial

Sequence: Synthetic peptide

Arg Cys Asp Arg
10

Sequence: Synthetic peptide

Cys Asp Arg Glu
10

Sequence: Synthetic peptide

Asp Arg Glu Cys
10

Sequence: Synthetic peptide

Arg Glu Cys Asn
10

Sequence: Synthetic peptide



Ala Ay Leu Leu Cys His Leu Asp Asp Ala Cys Ile Ser
Asn Pro Cys 370375380 His Lys Gy Ala Leu Cys Asp Thr
Asn Pro Leu Asn Ay Gn Tyr Ile 385390395400 Cys Thr
Cys Pro dn @y Tyr Lys Ay Ala Asp Cys Thr A u Asp
Val 405410415 Asp Gu QIS Ala Met Ala Asn Ser Asn Pro

u s 424425430 Cys Val Asn Thr Asp

Arg Gly A%FN ia Ala ‘t&% EX ey Let Lys Gy Tyr 435440445
Al a Gly Pro Arg Cys Glu I\/let Asp Ile Asn Gu Cys His

Ser Asp Pro 450455460 Cys G n Asn Asp Ala Thr Cys Leu

<210> 29 Asp Lys Ile Ay @y Phe Thr Cys 465470475480 Leu Cys
z%%z +Met Pro Ay Phe Lys Gy Val Hs Cys Gu Leu Gu lle

<213> Artﬁ&umé%s%@[@é&'i Adu Cys Gn Ser Asn Pro CS Val Asn Asn
220 Gy Gn Cys Val Asp Lys 500505510 Vval Asn Arg- Phe G n
< >

<223> Des%’t&ta}n o%lgrtﬁ)foc]aﬂo SsgtYE Phe g%:heg [ge[é:)(r)c ¥§| g%gSg)gZS
<400> 29 Leu Asn @&

Gly Asp GIn Arg Cys A¥; Ala Glu Cys ﬁgn Ser Pro
1 5

<210> 30

<211> 12

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Description of Artificial Sequence: Synthetic peptide

<400> 30
Asp G1n Arg Cys Asp Ala Ala Cys Asn igr Pro Gly
1 5

<210>-31-

<211> 12

<212> PRT

<213> Artificial Sseguence

<220> , )
<223> Description of Artificial Sequence: Synthetic peptide

<400> 31
GIn Arg Cys Asp Arg Ala Ala Asn Ser 560 Gly Cys
1 5

<210> 32

<211> 12

<212> PRT

<213> Artificial Seguence

<220> )
<223> pescription of Artificial Sequence: Synthetic peptide

<400> 32
Arg Cys Asp Arg Glu Ala Ala Ser Pro géy Cys Gly
1 5

<210> 33

<211> 12

<212> PRT

<213> artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 33
Cys Asp Arg Glu Cys Ala Ala Pro Gly E%S Gly Trp
1 : 5



- 530535540 Ala Lys Cys Ile Asp Hs Pro Asn- dy Tyr Qu

Cys G n Cys Ala Thr 545550555560 Gy Phe Thr Ay val
Leu Cys Gu Gu Asn Ile Asp Asn Cys Asp Pro 565570575

Asp Pro Cys His HHs Ay Gn Cys Gn Asp Ay Ile Asp
Ser Tyr Thr 580585590 QIS Ile Cys Asn Pro Ay Tyr Met
Ay Ala lle Cys Ser Asp GI8 |l e 595600605 31 Asp du

:ﬁgi ig Q/s Tyr Ser Ser Pro cys Leu Asn Asp Ay Arg CS lle
<212> prTASp 610615620 Leu Val Asn Ay Tyr G n Cys Asn Cys G n
<213> ArtPfi@ied ysefhenc8er Gy Val 625630635640 Asn Cys Gl Ile

270> Asn Phe Asp Asp Cys Ala Ser Asn ProI Cys ”irHi'sl' <
g Tyr Ser
<225 oesl RGP OR S UL B RS BY B R G ) dln g

<400> 34 Cys Asn Ile Asp Ile Asp. Ju Cys Ala Ser 675680685
Asp Arg G]u Cys Asn Ala Ala Gly Cys Géy Trp Asp
1 5

<210> 35

<211> 12

<212> PRT

<213> Artificial sequence

<220> ‘ ) )
<223> Description of Art1f1c1a1 Sequence: Synthetic peptide

<400> 35

Arg Glu Cys Asn Ser Ala Ala Cys Gly Trp Asp Gly
1 5 10

<210> 36

<211> 12

<212> PRT

<213> Artificial Sequence

<220> ) )
<223> bescription of Artificial Sequence: Synthetic peptide

<400> 36 .
Glu Cys Asn Ser Pro Ala Ala Gly Trp ?gp Gly Gly
A 5 .

<210> 37

<211> 12

<212> PRT

<213> Artificial Sequence

<220> ' : .
<223> Description of Artificial seéquence: Synthetic peptide

<400> 37
Cys Asn Ser Pro Gly Ala Ala Trp Asp Egy Gly Asp
1 5

<210> 38

<211> ©

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic 6xHis tag

<400> 38 ] i )
His His His His His His
1 5

<210> 39 -
<211> 2556
- <212> PRT
<213> Homo sapiens



<400> 39

Asn Pro Cys Arg Lys Ay Ala Thr Cys Ile Asn Ay Val

Asn @y Phe 690695700 Arg Cys Ile Cys Pro Qu Ay Pro
Hs Hs Pro Ser Cys Tyr Ser G n 705710715720 Val Asn
GQu Cys Leu Ser Asn Pro Cys Ile Hs Ay Asn Cys Thr

Gy 725730735 Ay Leu Ser Ay Tyr Lys cys Leu Cys Asp
Ala Ay Trp Val Ay |le 748745750 Asn Cys @ u Val Asp
Lys Asn Gu Cys Leu Ser Asn Pro Cys G n Asn 755760765

Met pro PR Yeld dYeuTRTa B8 ASPLASEykeUew Alla ARl @ pRyTalarg Cys

1

Leu
Asn
Gly
ser
65

Gly
Leu
Asn
Cys
Ala
145

Ser

GIn

Thr
ser
225

His

Asn

Ala A

Gly

Gly
50

Thr

val

Cys

Gly

Pro

130

ser

Tyr

Asp

Thr

His

210

Pro

Glu

Ile

Thr Cys Lys 770775780 s Ay Phe Lys Gly Tyr Asn Cys
G n Val Asn Ile Asp GI u Cys Ala 785790795800 Ser Asn

hg & R le S
?@éﬁg 1?$er 65 é/:é !l;—h ?ﬁ sagamggégreg '(Ie'yre[rhr
€] y Lys Asn QIS G n Thr 820825830 Val Leu Ala Pro Cys
s d Al 35840845
f&éy@%s%f ﬁ?% 2 Aﬁ?}e% Ph G%I“%Ea ¥f1 Q/st %eu oys
Ala Pro Ay

Ala Phe val Gly Pro.Arg Cys Gln Asp 250 Ash Pro Cys Leu
55

Pro Cys Lys Asn Ala Gly Thr Cys His val val Asp Arg Arg
70 75 80

Ala Asp Tyr Ala Cys Ser Cys Ala Leu Gly Phe ser Gly Pro
85 90 95

Leu Thr Pro Leu Asp Asn Ala Cys Leu Thr Asn Pro Cys Arg
100 105 110

Gly Thr Cys Asp Leu Leu Thr Leu Thr Glu Tyr Lys Cys Arg
115 120 125

Pro Gly Trp Ser Gly Lys Ser Cys GIn GIn Ala Asp Pro Cys
135 140

Asn Pro Cys Ala Asn Gly Gly GIn Cys Leu Pro Phe Glu Ala
150 155 160

Ile Cys His Gys Pro Pro Ser Phe His Gly Pro Thr Cys Arg
165 170 175

val Asn Glu Cys Gly GIn Lys Pro Gly Leu Cys Arg His Gly
180 185 190

Cys His Asn Glu val Gly Ser Tyr Arg Cys val Cys Arg Ala
195 200 205

Thr Gly Pro Asn Cys Glu Arg Pro Tyr val Pro Cys Ser Pro
215 ' - 220

cys Gln Asn Gly Gly Thr Cys Arg Pro Thr Gly Asp val Thr
230 235 240

Cys Ala Cys.Leu Pro Gly Phe Thr Gly GIn Asn Cys Glu Glu
245 250 255

Asp Asp Cys Pro Gly Asn Asn Cys Lys Asn G1y Gly Ala Cys

260 265 270



val

" Gly

Ala

305

Cys

Asp

Arg

Leu

sSer

385

Pro

Ser

Leu

Cys

Ala

465

Ser

Gln

val

AsSp

Gln

290

Cys

val

Asp

val

Cys

370

ASh

Ser

Leu

Gly

Glu

450

Thr

Tyr

Pro

Cys

Asp
530

850855860 Trp G n Ay Gn Arg Cys Thr Ile Asp Ile Asp
Gu Cys Ile Ser Lys 865870875880 Pro Cys Met Asn Hi's
Ay Leu Cys H's Asn Thr Gn Ay Ser Tyr met 32

885890895 Cys G u Cys Pro Pro Gy Phe Ser. Ay Mt Asp
Cys Au Gu Asp Ile 900905910 Asp Asp Cys Leu Al a Asn
Pro Cys @n Asn Ay Ay Setr Cys Met Asp 915920925 Ay

o
Cy YrhRhe Thr
3 B B e RIS Ep e R R o
QIS Leu Ser G u Pro Cys Lys Asn 945950955960 Gy Gy
As Al val Ser Tyr s..Lys Cys
TS Y SeRST o oh RIS e R S8 U P B S o e
“Asn lle Asn GI u Cys Thr 980985990 GI u Ser Ser Cys Phe
Gﬁ\;gmd}éfogé’ -m{" CysSHyglAsn flig H¥s G1y G nT)?E Asg

Cys val Asn Gly Trp Thr Gly Glu Asp Cys Ser Glu Asn Ile
325 330 335

Cys Ala Ser Ala Ala Cys Phe His Gly Ala Thr Cys His Asp
340 345 350

Ala Ser Phe Tyr Cys Glu Cys Pro His Gly Arg Thr Gly Leu
355 360 365

His Leu Asn Asp Ala Cys Ile Ser Asn Pro Cys Asn Glu Gly
375 380

Cys Asp Thr Asn pPro val Asn Gly Lys Ala Ile Cys Thr Cys
390 395 400

Gly Tyr Thr Gly Pro Ala Cys Ser GIn Asp val Asp G1u\Cys
405 410 415

Gly Ala Asn Pro Cys Glu His Ala Gly Lys Cys Ile Asn Thr
420 425 430 -

ser Phe Glu Cys GIn Cys Leu Gln Gly Tyr Thr Gly Pro Arg
435 440 445

Ile Asp val Asn Glu Cys val Ser Asn Pro Cys Gln Asn Asp
455 460

Cys Leu Asp Gln Ile Gly Glu Phe Gin Cys Ile Cys Met Pro
470 - 475 480

Glu Gly val His Cys Glu val Asn Thr Asp Glu Cys Ala ser
485 490 495

Cys Leu His Asn Gly Arg Cys Leu Asp Lys Ile Asn Glu Phe
500 505 510

Glu Cys Pro Thr Gly phe Thr Gly His Leu Cys Gln Tyr Asp
515 520 525

Glu Cys Ala Ser Thr Pro Cys Lys Asn Gly Ala Lys Cys Leu
' 535 540



545

Thr

Tvyr

Pro

Ser

TYyr

625

Ash

Asp

ser

AsSn

Pro

705

Asn

Tyr

Asn

Lys

Gly

Leu

Cys

' Gly

His

Gly

Gly

GIn

610

Leu

Leu

Lys

Met

Gly

Glu

Ser

Lys

ASn

Asp

Pro

Asn

Leu

Phe Ser Cys Leu Cys Pro Val Ay Phe Thr Ay Ser Phe
Cys Leu 101010151020 His Qu Ile Asn Qu Cys Ser Ser
H's Pro Cys Leu Asn Gu dy 102510301035 Thr Cys Val
Asp Ay Leu Ay Thr Tyr Arg Cys Ser Cys Pro Leu

104010451050 @y Tyr Thr Ay Lys Asn QIS G@n Thr Leu

Leu s Ser 5513601065 e s Lys
P%ﬁ‘s'ﬂ ot %F sV %/'glcyé(%ﬁ;Sng” E’@r STy %oqlmloéo
GIuSer nQ/s Leu Cys ProSerGIyTrpAIaGIyAla
Tyr Cys _ 108510901095 Asp val Pro Asn val ser,
C¥5| éw?ym\%&? gde ngmgp %ﬁplm)ffes&*"fl@ éfFSLeu VaI
Qu H's LeuQ/sGInHl erGIyVaI e Asn
111511201125 Ala Gy Asn Thr H's Tyr Q/s @n Cys Pro
seregy S ysTysp Hy G1yA161310111?:‘ElI|40 GerLepy ey $9d u A u
G rdPeu Asp Qu Cys A a Ser Asn Pro &s 114511501155

Tyr Thr Gly His His Cys Glu Thr Asn ITe Asn Glu Cys Ser
595 600 605

Pro Cys Arg His Gly Gly Thr Cys Gln Asp Arg Asp Asn Ala
615 . 620

Cys Phe Cys Leu Lys Gly Thr Thr Gly Pro Asn Cys Glu Ile
630 635 640

Asp Asp Cys Ala Ser Ser Pro Cys Asp Ser Gly Thr Cys Leu
' 645 : 650 655

Ite Asp Gly Tyr Glu Cys Ala Cys Glu Pro Gly Tyr Thr Gly
660 665 670

Cys Asn Ile Asn Ile Asp Glu Cys Ala Gly Asn Pro Cys His
675 680. 685

Gly Thr Cys Glu Asp Gly Ile Asn G1y Phe Thr Cys Arg Cys
695 700

Gly Tyr His Asp Pro Thr Cys Leu Ser Glu val Asn Glu Cys
710 715 720

Asn Pro Cys val His Gly Ala Cys Arg Asp Ser Leu Asn Gly
725 730 735

Cys Asp Cys Asp Pro Gly Trp Ser Gty Thr Asn Cys Asp Ile
740 745 750

Asn Glu Cys Glu Ser Asn Pro Cys val Asn Gly Gly Thr Cys
755 760 765

Met Thr ser Gly Tyr val Cys Thr Cys Arg Glu Gly Phe Ser
775 . 780

Asn Cys GIn Thr Asn Ile Asn Glu Cys Ala Ser Asn Pro Cys
790 ‘ 795 800

GIn Gly Thr Cys Ile Asp Asp val Ala Gly Tyr Lys Cys Asn
© 805 810 815

Leu Pro Tyr Thr G1y-A1a Thr Ccys Glu val val Leu Ala Pro



33GnHs @y Ala Thr Cys Ser Asp Phe Ile Ay Qy
Tyr Arg Cys 116011651170 G u Cys val Pro Ay Tyr G n
@y Val Asn Cys Qu Tyr- G Il val 117511801185 Asp Qu
Cys G.n Asn Gn Pro Cys Gn Asn Ay Gy Thr Cys Ile
119011951200 Asp Leu Val Asn His Phe Lys Cys Ser Cys
Prog.Pro Ay Thr Arg 0512201215 G vy_ leu Leu Cys Gu
A §2%sn I1e Asp Asp®&s Ala Arg Gy Po 122012251230
Hs Cys Leu Asn Ay Ay Gn Cys Met Asp Arg lle Ay
Cys Ala Pfd wefyrrol P85 124 02461 B yGyl Argy AﬁgsGlneaerPrGGUG y Phe
8fia dy Au Arg 8% AJu Ay 125082551260 Asp |l e Asn
@ u Cys Leu Ser Asn Pro Cys Ser Ser Au Ay Ser
Asp Tyr ¢2G2r2HR1245 chkeWwaASpy ol tr Gy TiepucTRRIASNyASp Tyr
850 Leu Cys Val @yS Arg 12801285188 Ser Ala Phe Thr Qvy
Arg H's Cys Au Thr Phe Val Asp Val Cys 129513001305

GIn Thr Cys Glu val Asp Ile Asn Glu Cys val Leu Ser Pro Cys Arg
865 870 875 880

His Gly Ala Ser Cys Gln Asn Thr His Gly Gly Tyr Arg Cys His Cys
885 890 : 895

GIn Ala Gly Tyr Ser Gly Arg Asn Cys Glu Thr Asp Ile Asp Asp Cys
900 905 910

Arg Pro Asn Pro Cys His Asn Gly Gly Ser Cys Thr Asp Gly ITe Asn
915 920 925

Thr Ala Phe Cys Asp Cys Leu Pro Gly Phe Arg Gly Thr Phe Cys Glu
930 935 940

Glu Asp Ile Asn Glu Cys Ala Ser Asp Pro Cys Arg Asn Gly Ala Asn
945 950 . 955 960

cys Thr Asp Cys val Asp Ser Tyr Thr Cys Thr Cys Pro Ala Gly Phe
965 970 975

Ser Gly Ile His Cys Glu Asn Asn Thr Pro Asp Cys Thr Glu Ser Ser
980 985 7 990

Cys Phe asn Gly Gly Thr cys val Asp Gly Ile Asn Seﬁ Phe Thr Cys
995 1000 1005 '

Leu Cys Pro Pro Gly Phe Thr Gly Ser Tyr Cys GIn His Asp val
1010 1015 1020

Asn Glu Cys Asp Ser GIn Pro Cys Leu His Gly Gly Thr Cys Gln
- 1025 1030 1035

Asp Gly Cys GTy ser Tyr Arg Cys Thr Cys Pro Gln Gly Tyr Thr
1040 1045 1050

Gly Pro Asn Cys Gln Asn Leu Vval His Trp Cys Asp Ser Ser Pro
1055 1060 : 1065

Cys Lys Asn Gly Gly Lys Cys Trp Gln Thr His Thr- Gln Tyr Arg
1070 1075 ' 1080

Cys Glu Cys Pro Ser Gly Trp Thr Gly Leu Tyr Cys Asp val Pro
1085 1090 _ 1095



Ser
Ala
Thr
Glu
ATa
Ala
Leu
Asn
Cys
Ser
val
Arg
‘Ala
Cys
Ile
Ala

Ala

val
1100

Arg
1115

His
1130

ASp
1145

Thr
1160

Gly
1175

sSer
1190

Thr
1205

Glu
1220

Arg
1235

Arg
1280

Glu
1295

Asn
1310

val
1325

Gly
1340

Pro Gn Met Pro Cys Leu Asn Ay Ay Thr Cys Al a Val
Ala Ser 131013151320 Asn Met Pro Asp Ay Phe Ile Cys
Arg Cys Pro Pro Gy Phe Ser 132513301335 Ay Ala Arg
Cys G n Ser Ser Cys Ay An Val Lys Cys Arg Lys
134013451350 Gy Gu Gn Cys Val Hs Thr Ala Ser Ay
Pro Arg Cys Phe Cys 1355126801365 Pro Ser Pro Arg Asp
Cys GQu Ser Ay Cys Ala Ser Ser Pro Cys 137013751380
Grncl 1@ 1GYa Sana s Kk cfPh GG1GE nvaAr gsgava1Pro Pro
Tyr % 138518801395 34 Tyr Th¥llpla Pro Pro Ser Thr
Pro Pro Ala Thr Cys Leu Ser G n 141514201425 Tyr Cys

a ViS: A I S Al a Cys
s B S RS M A
Asp QIS Ser Leu Thr 144514501455 Met A u Asn Pro Trp
l-ﬁls Cys Arg Cys S{n S%r]apd'?y Jl'eu r()G'Ig7ySSe-l-rr FPyr Cys

Leu val Asp Glu Cys Ser Pro Ser Pro Cys GIn Asn Gly
1150 1155 ‘

Cys Thr Asp Tyr Leu Gly Gly Tyr Ser Cys Lys Cys val
1165 1170

Tyr His Gly val Asn Cys Ser Glu Glu Ile Asp Glu Cys
1180 1185

His Pro Cys Gln Asn Gly Gly Thr Cys Leu Asp Leu Pro-
1195 1200

Tyr Lys Cys Ser Cys Pro Arg Gly Thr Gln Gly val His
1210 1215

Ile Asn val Asp Asp Cys Asn Pro Pro val Asp Pro val
1225 1230

Ser Pro Lys Cys Phe Asn Asn Gly Thr Cys val Asp GIn
: 1240 1245

Gly Tyr Ser Cys Thr Cys Pro Pro Gly Phe val Gly Glu
1255 1260

Glu Gly Asp val Asn Glu Cys Leu Ser Asn_ Pro Cys Asp
1270 1275

Gly Thr GIn Asn Cys val Gin Arg val Asn Asp Phe His
1285 1220

Cys Arg Ala Gly His Thr Gly Arg Arg Cys Glu Ser val
1300 1305

Gly Cys Lys Gly Lys Pro Cys Lys Asn Gly Gly Thr Cys
1315 1320

Ala Ser Asn Thr Ala Arg Gly phe Ile Cys Lys Cys Pro
1330 1335 -

Phe Glu Gly Ala Thr Cys Glu Asn Asp Ala Arg Thr Cys
1345 1350



Gly
Arg
Cys
Tyr
Arg
Leu
Pro

Ala

Lys

Gly

Glu
val

Leu

ser
1355

ser
1370

Gln
1385

Asn
1400

Cys
1415

Asp
1430

Leu
1445

Gly
1460

Trp
1475

Asn
1490

His
1505

Phe
1520

Gln
1535

Cys
1550

His
1565

Leu
1580

Arg
1595

146014651470 Asp Tyr Ile Asn Asn A n Cys Asp Gu Leu
Cys Asn Thr Val G u 147514801485 Cys Leu Phe Asp Asn
Phe Qu Cys A n Ay Asn Ser Lys Thr Cys 149014951500
Lys Tyr Asp Lys Tyr Cys Ala Asp H s Phe Lys Asp Asn
Hi S CyS 150515101515 Asp A n @y Cys Asn Ser u Qu
Cys Gy Trp Asp Ay Leu A¥ 152015251530 Cys Ala Al a

(ERATE Tt L ARy Ol M SRS s s &ty | Lew

Leu GI n Asp Ala Arg 155015551560 Ser Phe Leu Arg Al a

Leu Leu H| Thr Asn &re 515701575
'T"IO Tfﬂ'§/§yﬁr Aig\? é‘reué &Y P&‘ET ??/acl “Tyr Pro
Tyr Tyr 15801 1590 Ay Qu Lys éer Ala Ala net Lys
Lys A n_ Arg Met Thr Arg Arg 159516001605 Ser Leu Pro
rieyP@ Bl TRIGEEL GPOCRE Ve GAVa‘i;YgSyA%bP‘"‘P_ﬁSVaI
161016151620

Gln G1y Thr Cys Glu Pro Thr Ser Glu Ser Pro Phe Tyr
1405 1410

Leu Cys Pro Ala Lys Phe Asn Gly Leu Leu Cys His Ile
1420 1425

Tyr Ser phe Gly Gly Gly Ala Gly Arg Asp Ile Pro Pro
1435 1440

Ile Glu Glu Ala Cys Glu Leu Pro Glu Cys Gln Glu Asp
1450 1455 '

Asn Lys val Cys Ser Leu Gln Cys Asn Asn His Ala Cys
1465 1470

Asp Gly Gly Asp Cys Ser Leu Asn Phe Asn Asp Pro Trp
_ 1480 1485

Cys Thr Gln Ser Leu GIn Cys Trp Lys Tyr Phe Ser Asp

1495 1500

Cys Asp Ser GIn Cys Asn Ser Ala Gly Cys Leu Phe Asp
1510 © 1515

Asp Cys Gin Arg Ala Glu Gly GIn Cys Asn Pro Leu Tyr
1525 1530

Tyr Cys Lys Asp His Phe Ser Asp Gly His Cys Asp Gln
1540 : 1545

Asn Ser Ala GTu Cys Glu Trp Asp Gly Leu Asp Cys Ala
1555 1560

val Pro Glu Arg Leu Ala Ala Gly Thr Leu val val val
1570 1575

Met Pro Pro Glu GIn Leu Arg Asn Ser Ser Phe His Phe
1585 , 1590

Glu Leu Ser Arg val Leu His Thr Asn val val Phe Lys
1600 - 1605 :



Arg

Glu

Trp

Leu

Pro

Arg

ASp

Asn

ASp
1610

Phe Leu Gu Ile Asp Asn Arg @ n Cys Val dn Asp Ser

Asp His 162516301635 Cys Phe Lys Asn Thr Asp Ala Al a
Ala Ala Leu Leu Ala Ser H s 164016451650 35 du Ser
Leu Thr Pro Gu Arg Thr G n Leu Leu Tyr Leu Leu Al a

167016751680 Val Ala Val val Ile Ile Leu Phe lle Ile
Leu Leu Glé VaI [le 168516901695 Met AI?

gLy $TH €T aeln SUETLRNE PP A8ui o § ¥L7‘Ey)"@17051710
Gy Phe Thr Leu Arg Arg Asp Ala %er Asn Hs Lys Arg

“Arg GQu 171517201725 Pro Val Gy Gn As Ala Val dy

Glu
1625

Ala
1640

Pro
1655

Met
1670

Gln
1685

val
1700

Ile

1715

Pro

Ala

Arg

Phe

Gly

Leu

Asp

Leu

Pro

Pro
1730

Phe
1745

Lys
1760

Lys
1775

Glu
1790

Ala
1805

Glu
1820

Leu
1835

Asp
1850

Gln

tly Lag/sArAs!WSL&gs Sérovele &' AT § 3511a7@ UNEY Ser d u
Ala Asn Leu | yThrGIyThr Qu Hs Trp
174517501755 Val Asp Asp Au Ay Pro Gn Pro Lys Lys
Mad Phy sasAl &l aGLau A&pul@ﬁOET@B@‘X?@/SG MlaAlsar iy Leu Ser
Au du Asp Adp4Pro Ile Asp Argt®9 Pro

Gly Gly ser Glu Gly Gly Arg Arg Arg Arg Glu Leu Asp
1660 1665

Asp val arg Gly ser 1Ile val Tyr Leu Glu Ile Asp Asn-
1675 1680

cys val Gln Ala Ser Ser Gln Cys Phe GIn Ser Ala Thr
1690 1695

Ala Ala Phe Leu Gly Ala Leu Ala Ser Leu Gly SerrLeu
1705 1710

Pro Tyr Lys Ite Glu Ala val GIn ser Glu Thr val Glu
1720 1725

Pro Pro Ala Gln Leu His Phe Met Tyr val Ala Ala Ala
1735 1740

val Leu Leu Phe Phe val Gly Cys Gly val  Leu Leu Ser
1750 1755

Arg Arg Arg Gln His Gly GIn Leu Trp Phe Pro Glu Gly

1765 1770

val Ser Glu Ala Ser Lys Lys Lys Arg Arg Giu Pro Leu
1780 1785

Asp Ser val Gly Leu Lys Pro Leu Lys Asn Ala Ser Asp
1795 1800

Leu Met Asp Asp Asn G1In Asn Glu Trp Gly Asp Glu Asp
1810 - 1815

Thr Lys Lys Phe Arg Phe Glu Glu Pro val val Leu Pro
1825 1830

Asp Asp GIn Thr Asp His Arg Gln Trp Thr Gln Gln His
1840 1845

Ala Ala Asp Leu Arg Met Ser Ala Met Ala Pro Thr Pro
1855 : 1860

Gly Glu val Asp Ala Asp Cys Met Asp val Asn val Arg



Gly

Gly

Ala

GIn

Tyr

ASp

Ala

Asn

Pro

Asp

Ala

Asn

Ser

Asp

Glu

Leu

1865

Pro
1880

Gly
1895

val
1910

Thr
1925

Ser
1940

Ala
1955

val
1970

Arg
1985

Leu
2000

Leu
2015

Lys
2030
Ala

2045

Asn
2060

TYyr
2075

Ile
2090

Arg
2105

val
2120

177517801785 Trp Thr G n Gn Hs Leu Gu Ala Ala Asp
Ile Arg Arg Thr Pro 179017951800 Ser Leu Ala Leu Thr
Pro Pro Gn Ala Qu Gn Qu val Asp Val 180518101815
Leu Asp Val Asn Val Arg Ay Pro Asp Gy Cys Thr Pro
Leu Met 182018251830 Leu Ala Ser Leu Arg Gy Gy Ser
Ser Asp Leu Ser Asp G u A2p 183518401845 A u Asp Al a
A u Asp Ser Sé8700 a Asn Ile Il e®fAr Asp Leu Val
185018551860 Tyr Gn Ay Ala Ser Leu Gn Ala Gn Thr
AP phdhrhrChiyo GLeu MG51 8y 018 7&erMetysAbar laddy Hi s Leu
Ala Ala Arg T§#¥8%er Arg Al a Aspi®Pa Al a 188018851890
'Lys Arg Leu Leu Asp Ala Gy Ala Asp Ala Asn Ala G n

ASPcASAHEEORLIRA0190p dVit c 1@ 1A @uCysspPrda ligy His Al a
Ala Val Al a ALgD0Asp Ala G n 19118D9151920 36

ITe Ser Asp Phe ITe Tyr GlIn Gly Ala Ser Leu His Asn
1915 1920

Asp Arg Thr Gly Glu Thr Ala Leu His Leu Ala Ala Arg
1930 1935

Arg Ser Asp Ala Ala Lys Arg Leu Leu Glu Ala Ser Ala
1945 T 1950

Asn Ile GIn Asp Asn Met Gly Arg Thr Pro Leu His Ala
1960 1965

ser Ala Asp Ala GIn Gly val pPhe GIn Ile Leu Ile Arg
1975 1980

Ala Thr Asp Leu Asp Ala Arg Met His Asp Gly Thr Thr
1990 1995

Ile Leu Ala Ala Arg Leu Ala Va1 Glu Gly Met Leu Glu
2005 2010

ITe Asn Ser His Ala Asp val Asn Ala val Asp Asp Leu
2020 2025

ser Ala Leu His Trp Ala Ala Ala val Asn Asn val Asp
2035 2040

val val Leu Leu Lys Asn Gly Ala Asn Lys Asp Met GIn
2050 2055 .

Arg Glu Glu Thr Pro Leu Phe Leu Ala Ala Arg Glu Gly
2065 2070

Glu Thr Ala Lys val Leu Leu Asp His Phe Ala Asn Arg
2080 2085

Thr Asp His Met Asp Arg Leu Pro Arg Asp 1Ile Ala Gln
2095 2100

Met His His Asp Ile val Arg Leu Leu Asp Glu Tyr Asn
‘ 2110 2115

Arg Ser Pro GIn Leu His Gly Ala Pro Leu Gly Gly Thr
2125 2130 ' ,



Pro

Ser

Thr
2135

Leu

- 2150

Ser

Ala

Ser

Gly

Phe

Pro

Pro

Thr

Ser

val

- Arg

Gly

Gln

Ala

Leu

Lys
2165

Arg
2180

Ser
2195

TYyr
2210

Gln
2225

Asp
2240

Glu
2255

Thr
2285

Gly
2300
Leu
2315

Ser
2330

His
2345

Leu
2360

Ala
2375

192519301935 Ala Arg Met Asn Asp Ay Thr Thr Pro Leu
Ile Leu Ala Ala Arg 194019451950 Leu Ala Val Qu dy
net Val Ala Q'u Leu Ile Asn Cys G n Ala 195519601965
Asp Val Asn Ala val Asp Asp His Gy Lys Ser Ala Leu
H's Trp 197019751980 Ala Ala Ala val Asn Asn val Qu
Ala Thr Leu Leu Leu Leu Ly< 198519901995 Asn Ay Ala
Asn Arg Asp Met G n Asp Asn Lys Gu G u Thr Pro

2O0Q2PGRR0AQ, Ley Rhe d8uUpAb ashl @yAr gyCiuu @ty Ser Tyr
Gu Ala Ala Ly$40l e 2015202020258145eu Leu Asp Hi s Phe
Ala Asn Arg Asp Ile Thr Asp His Met Asp 203020352040

9pleyABr \V/ a. \Aqg p @ H's H's
Q\gspplw((l?elt goﬁ%@%%&é?@% ‘%}asl ﬂlA?g Le%l bﬂAsgygeJ Tyr Asn
Val Thr Pro Ser. Pro Pro Gy 206020652070 Thr Val Leu
Thr Ser _Ala Leu Ser Pro I lle Cys, Ay Prq _Asn

Gl'Ij % LSX?UA'IaLS asp Yeli 't
oy sSoe0s08s S1y, cer Y aizs 0o

'Arg Lys Lys Ser Gln Asp Gly Lys Gly Cys Leu Leu Asp

2185 2190

Gly Met Leu Ser Pro Vval Asp Ser Leu Glu Ser Pro His
2200 2205

Leu Ser Asp val Ala Ser Pro Pro Leu Leu Pro Ser Pro
2215 2220

Gln ser Pro Ser val Pro Leu Asn His Leu Pro Gly Met
2230 2235

Thr His Leu Gly Ile Gly His Leu Asn val Ala Ala Lys
2245 2250

Met Ala Ala Leu Gly &Gly Gly Gly Arg Leu Ala Phe Glu
2260 2265

Pro Pro Arg Leu Ser His Leu Pro val Ala ser Gly Thr
2275 2280

val teu Gly Ser Ser Ser Gly Gly A1a Leu Asi phe Thr
2290 2295

Gly Ser Thr Ser teu Asn Gly GIn Cys Glu Trp Leu Ser
2305 2310

G1n ser Gly Met val Pro Asn GIn Tyr Asn Pro Leu Arg
2320 2325

val Ala Pro Gly Pro Leu Ser Thr GIn Ala Pro Ser Leu
2335 2340

Gly Met val Gly Pro Leu His Ser Ser Leu Ala Ala ser
: 2350 2355

Ser Gln Met Met Ser Tyr Gln Gly Leu Pro Ser Thr Arg
2365 2370

Thr Gln Pro HMis Leu Vval alin Thr Gin Gln val GIn Pro
2380 2385



Gln Asn
2390

GIn Gln
2405

Arg Ser Phe Leu Ser Leu Lys His Thr Pro Met Ay Lys
Lys Ser 209020952100 Arg Arg Pro Ser Ala Lys Ser Thr
nmet Pro Thr Ser Leu Pro Asn 210521102115 Leu Al a Lys
GQu Ala Lys Asp Ala Lys Gy Ser Arg Arg Lys Lys
212021252130 Ser Leu Ser Ju Lys Val Gn Leu Ser Qu
Ser Ser Val Thr Leu 213522402145 Ser Pro Val Asp Ser
e Hi.5 . Ty, TYr I r 15021552160
LII%FG%;M% &”Eggggvr(’inw’te%” L1¥lé G\?{ﬂr;ﬁﬁ’% Aﬁarsg\sg I)?QI l e Leu
Gn Ala 216521702175 Ser Pro Asn Pro nmet Leu Al a Thr
Al a Pro Val 218 7 Hs Ala
érhGﬁlﬁ’}e,&l %\ELL§%§§’|’"° Ho &R j: ng i %q%l U°Met G n
219522002205 Pro Leu Ala Hs Ay Ala Ser Thr val Leu

Pro Ser Val Ser G n 221022152220 Leu Leu Ser

His Leu ¢ VRl SefaPersala proa@sf Sef Hrys ey Oy 4ra Ser

Phe Leu Ser Gly Glu Pro Ser Gln Ala Asp val GIn Pro Leu Gly
2435 2440 2445

Pro Sser Ser Leu Ala val His Thr Ile Leu Pro GIn Glu Ser Pro
2450 2455 2460

‘Ala Leu Pro Thr Ser Leu Pro Ser Ser Leu val pPro Pro val Thr
2465 2470 2475

Ala Ala GIn Phe Leu Thr Pro Pro Ser GIn His Ser Tyr Ser Ser
2480 2485 2490

Pro val Asp Asn Thr Pro Ser His GIn Leu GIn val Pro Glu His
2495 ' 2500 2505

Pro Phe Leu Thr Pro Ser Pro Glu Ser Pro Asp Gln Trp Ser Ser
2510 2515 2520

Ser Ser Pro His Ser Asn val Ser Asp Trp Ser Glu Gly val Ser
2525 2530 2535

Ser Pro Pro Thr Ser Met GIn Ser GIn Ile Ala Arg Ile Pro Glu
2540 2545 2550

Ala Phe Lys
2555

<210> 40

<211> 2471

<212> PRT

<213> Homo sapiens

<400> 40

Met Pro Ala Leu Arg Pro Ala Leu Leu Trp Ala Leu Leu Ala Leu Trp
1 5 10 . 15

Leu Cys Cys §1a A1a Pro Ala His Ala Leu GlIn Cys Arg ésp Gly Tyr
0 25

Glu Pro Cys val Asn Glu Gly Met Cys val Thr Tyr His Asn Gly Thr
35 40 : 45 _

Gly Tyr Cys Lys Cys Pro Glu Gly Phe Leu Gly géu Tyr Cys Gln His
50 55



Arg
65
Ala
Thr
Arg
Tyr
Thr
145
Thr
Gln
Gln
Cys
Cys
225
Asp
cys
Gly
Gln
Gln
305

Gly

Asp
Gln
Gly
Pro
Glu
130
ASp
val
Lys
His
Pro
210
Ala
Phe
Glu

val

Tyr

222522302235 Ay Ser Leu Ser Arg Leu H's Pro Val Pro
Val" Pro Ala Asp Trp 224022452250 Met Asn Arg Met G u
Val Asn Qu Thr G n Tyr Asn A u Met Phe 225522602265
Gy Met Val Leu Ala Pro Ala Qu dy Thr Hs Pro Ay
Ile Ala 227022752280 Pro G n Ser Arg Pro Pro u dvy
Lys His Ile Thr Thr Pro Ard§ 228522902295 G u Pro Leu
Pro Pro Ile Val Thr Phe G n Leu Ile Pro Lys Ay

PR3 @0230%28)0 a3R ald eyAd@nGdh BIp Abard yydAwaiPro G n
Pro G n Seo Thr Cys 2315232902325 Pro Pro A& Val Al a
Gy Pro Leu Pro Thr Met Tyr Gn Ile Pro 233023352340

t Al u efrav | hr Al a
el A A RSy s o ol e,
Gn Thr Ile Leu Pro Ala Tyr 236023652370 H's Pro Phe
o ah sl 1OF S ThYSelliPho T IO VBT AcFer

105 10

Cys Leu Asn Gly Gly Thr Cys His Met Leu Ser Arg Asp Thr
115 120 125

Ccys Thr Cys G1n val Gly phe Thr G1y Lys Glu Cys Gln Trp
, 135 - 140

Ala Cys Leu Ser His Pro Cys Ala Asn Gly Ser Thr Cys Thr
150 155 , 160

Ala Asn GIn Phe Ser Cys Lys Cys Leu Thr Gly Phe Thr Gly
165 170 175

Cys Glu Thr Asp val Asn Glu Cys Asp Ile Pro Gly His Cys
180 185 190

Gly Gly Thr Cys Leu Asn Leu Pro Gly Ser Tyr Gln Cys Gln
195 200 205

Gln Gly Phe Thr Gly Gln Tyr Cys Asp Ser Leu Tyr val Pro
215 220

Pro Ser Pro Cys val Asn Gly Gly Thr CYS Arg Gln Thr Gly
230 235 240

Thr Phe Glu Cys Asn Cys Leu Pro Gly Phe Glu Gly Ser Thr
245 250 255

Arg Asn Ile Asp Asp Cys Pro Asn His Arg Cys Gln Asn Gly
260 265 270

Cys val Asp Gly val Asn Thr Tyr Asn Cys Arg Cys Pro Pro
275 280 285

Thr Gly GIn Phe Cys Thr Glu Asp val Asp Glu Cys Leu Leu
295 - 300

Asn Ala Cys GIn Asn Gly Gly Thr Cys Ala Asn Arg Asn Gly
310 315 320

Gly Cys val cys val Asn Gly Trp Ser Gly Asp Asp Cys Ser
325 330 335



Giu
Cys
Ala
His
385
Cys
ASD
Cys
Ala
Cys
465
Leu
Glu
val
Cys
Ala
545
Gly

Asp

Cys

Asn

Tle

Gly

Lys

Thr

Glu

val

Cys

Cys

Asn

Gln

530

Lys

Phe

Pro

Ile

§§§1ér9WV§]Cf1? §825§g8-5er Cys et Cys Pro G

Gn Hs Ser Tyr Ala Ser Ser Asn Ala Ala GQu Arg Thr
Pro Ser 239023952400 His Ser Ay Hs Leu Gn Ay Gu
H's Pro Tyr Leu Thr Pro Ser 240524102415 Pro G u Ser
Pro Asp Gn Trp Ser Ser Ser Ser Pro H's Ser Al a
242024252430 38 dy Ay Ay Gn Arg Ay Pro Ay Thr
His Met Ser Gu Pro Pro 248024552460 His Asn Asn Met

2n VaI Xr % '%1462?47%40€V10i}1'4]wf<’2‘$]y> %0%5<212>

sapi gps ro Ser
Leu Leu Leu Leu Leu Leu Leu Leu Leu Leu Cys 151015
Val Ser Val Val" Arg Pro Arg Ay Leu L.leu 9/3 Gly Ser

365

Leu Leu Cys His Leu Asp Asp Ala Cys Ile Ser Asn Pro Cys

375 380

Gly Ala Leu Cys Asp Thr Asn Pro Leu Asn Gly Gln Tyr Ile

390 395 400

Cys Pro GIn Gly Tyr Lys Gly Ala Asp Cys Thr Glu Asp val

405 410 - 415

Cys Ala Met Ala Asn Ser Ash Pro Cys Glu His Ala Gly Lys

420 425 430

Asn Thr Asp Gly Ala Phe His Cys Glu Cys Leu Lys Gly Tyr
435 440 445

Pro Arg Cys Glu Met Asp ITle Asn Glu Cys His Ser Asp Pro

455 460

Asn Asp Ala Thr Cys Leu Asp Lys Ile Gly Gly pPhe Thr Cys

470 475 480

Met Pro G1y Phe tys Gly val His Cys Glu Leu Glu Ile Asn

485 490 495

GIn Ser Asn Pro Cys val Asn Asn Gly GIn Cys val Asp Lys

500 505 : 510

Arg Phe GIn Cys Leu Cys Pro Pro Gly Phe Thr Gly Pro val
515 520 525

Tle Asp Ile Asp Asp Cys Ser Ser Thr Pro Cys Leu Ash Gly

535 540

Cys Ile Asp His Pro Asn Gly Tyr Glu Cys Glin Cys Ala Thr

550 555 560

Thr Gly val Leu Cys Glu Glu Asn Ile Asp Asn Cys Asp Pro

565 570 575

Cys His His Gly GIn Cys Gln Asp Gly Ile Asp Ser Tyﬁ Thr

>80 585 590

Cys Asn pro Gly Tyr Met Gly Ala Ile CyS Ser Asp Gln Ile
595 7 K 600 605



Asp

Leu

625

Asn

Gly

Gly

Asn

705

val

Gly

Asn

Gly

LyS

785

Ser

TYr

“val

Lys

Glu C

610

val

Cys

Ile

Phe

Pro Cys Ala Asn Ay Ay Thr Cys Leu Ser Leu Ser Leu
Ay Gn dy 354045 Thr Cys G n Cys Ala Pro Gy Phe
Leu Ay Gu Thr Cys G n Phe Pro 505560 Asp Pro Cys
Gn Asn Ala Gn Leu Cys Gn Asn Ay Ay Ser Cys Gn
65707580 Ala Leu Leu Pro Ala Pro Leu Gy Leu Pro Ser
Ser Pro Ser Pro Leu 8590931Thr_Pro Ser P?e Leu
XhriyCyer et Brg %XSyLPihe“s*PrﬁspG‘gyy ad Agrt %)(5’1565110 Cys
Gn Al a Lys Leu G u Asp Pro Cys Pro Pro Ser Phe Cys
Ser Lys 115120125 Arg Gy Arg Cys Hs Ile Gn Al a ser
AgH ;ﬁw@/rpﬁg& QYA @scs@rG'lay%Bngﬂ)M@Im%iy P 8, GI y Trp-
Thr Gy &P Gn Cys G n LetrArg Asp Phe Cys
145150155160 Ala Asn Pro Cys val Asn Ay Qdy Val Cys
cLeu 1Al msnThhe Rgp AApoCH m1a65ar7@il75’rbleysaihe Gjs Hi s Cys
Pro Pref>5dy Phe Qu A yWfis Ala Cys A uArg 180185190
Asp Val Asn Gu Cys Phe Gn Asp Pro Gy Pro Cys Pro

cky Mel AspThTy T1e asn Arg Tyr Ser Cys val Cys Ser Pro
660 065 670

Thr Gly GIn Arg Cys Asn Ile Asp Ile Asp Glu Cys Ala Ser

~ 675 680 685

Pro

690

cys

Asn

Leu

Cys

Gly

Gly

Asn

Thr

Leu

Glu

850

Gln

) CyS

Cys Arg Lys Gly aAla Thr Cys Ile Asn Gly val Asn Gly Phe
695 700

Ile Cys Pro Glu Gly Pro His His Pro Ser Cys Tyr Ser Gin
710 715 720

Glu Cys Leu Ser Asn Pro Cys Ile His Gly Asn Cys Thr Gly
725 730 735

Ser Gly Tyr tys Cys teu Cys Asp Ala Gly Trp val Gly Ile
740 745 750

Glu val Asp Lys Asn Glu Cys Leu Ser Asn Pro Cys GlIn Asn
755 760 ' 765

Thr Cys Asp Asn Leu val Asn Gly Tyr Arg Cys Thr Cys Lys
775 780 ,

Phe Lys Gly Tyr Ash Cys GIn val Asn Ile Asp Glu Cys Ala
790 795 300

Pro Cys Leu Asn GIn Gly Thr Cys Phe Asp Asp Ile Ser Gly
- 805 810 ) 815

Cys His Cys val Leu Pro Tyr Thr Gly Lys Asn Cys Gln Thr
820 825 830

Ala Pro Cys Ser Pro Asn Pro Cys Glu Asn Ala Ala val Cys
835 840 845

Ser Pro Asn Phe Glu Ser Tyr Thr Cys Leu Cys Ala Pro Gly
855 860

Gly GIn Arg Cys Thr Ile Asp Ile Asp Glu Cys Ile Ser Lys
870 875 880

Mét Asn His Gly Leu Cys His Asn Thr Gln Gly Ser Tyr Met



Cys

Asp

Gly

Lys

Gly

Ala

Glu

Phe

His

Thr

Arg

Glu

Asp

va'l

ser

Glu
Asp

val
930

cys
Gly
Gly
ser

ser
1010

Glu
1025

Cys
1040

Tyr

1055

Ser
1070

s5er
1085

val
1100

Leu
1115

Gly
1130

Tyr
1145

195200205 39 Gn Ju @y Pro Arg Cys GQu Leu Arg Ala
Ay Pro Cys Pro Pro®Arg 225230235240 Ay Cys Ser Asn
Ay Ay Thr Cys A n Leu nmet Pro A u Lys Asp Ser -
245250255 Thr Phe His Leu Cys Leu cys Pro Pro Gy Phe
Ile Ay Pro Ay Cys 260265270 Gu Val Asn Pro Asp Asn
Cys Val ser Hs Gn Cy ?314 Asn Ay Qvy 5280285 Thr
Cys GifﬁgsAsp,GIy Leu Asp%hr Tyr Thr Q/s8 u Cys Pro
A u Thr 290295300 Trp Thr Ay Trp Asp Cys Ser G u Asp
cYalprésproGly @s SdruchY ae@ asp30H310816B28sEdT ePro Pro
H 908ys Arg Asn Ay%&3y Thr Cys Gn 2h Ser Ala Ay
325330335 Ser Phe H's Cys Val Cys val Ser Ay Trp Ay
cfd Y el hH1aSRER BY6 EJsucBAO3458B0cH WweAstyslae Asp Asp cys
913e Ala Ala Thr ©s Ala Pro Ay $&b Thr 355360365

Asn Thr Phe Ser Cys Leu Cys Leu Pro Gly Phe Thr Gly Asp
935

GIn Thr Asp Met Asn Glu Cys Leu Ser Glu Pro Cys Lys Asn
950 ~955 960

Thr Cys Ser Asp Tyr val Asn Ser Tyr Thr Cys Lys Cys GIn
965

970 975

Phe Asp Gly val His Cys Glu Asn Asn Ile Asn Glu Cys Thr
980 985 990

Ser Cys Phe Asn Gly Gly Thr Cys val Asp Gly 1Ile Asn Se
a95 1000 1005 .

Cys Leu Cys Pro val Gly Phe Thr Gly Ser Phe Cys teu
1015 1020

Ile Asn Glu Cys Ser Ser His Pro Cys Leu Asn Glu Gly
1030 10357

val Asp Gly Leu Gly Thr Tyr Arg Cys Ser Cys Pro Leu
1045 1050

Thr Gly Lys Asn Cys Gln Thr Leu val Asn Leu Cys Ser
1060 1065

Pro Cys Lys Ash Lys G1y'Thr Cys val GIn Lys Lys Ala
. 1075 1080

GIn Cys Leu Cys Pro Ser Gly Trp Ala Gly Ala Tyr Cys
1090 , 1095

Pro Asn val Ser Cys Asp Ile Ala Ala Ser Arg Arg Gly
1105 1110

val Glu His Leu Cys GIn His Ser Gly val Cys Ile Asn
1120 1125

Asn Thr His Tyr Cys GlIn Cys Pro Leu Gly Tyr Thr Gly
: 1135 1140 :

cys Glu Glu Gln Leu Asp Glu Cys Ala Ser Asn Pro Cys
1150 1155



Gln

Glu

Asp

ASp

Gly

His

Ser

Asp

Leu

Ser

Pro

Asn

Gly

Gly

Pro

GIn

Ser

His
1160

cys
1175

Glu

1190

Leu
1205

Leu
1220

Cys
1235

Cys
1250

Ile
1265

Asp

11280

Ala
1295

Gln
1310

Met
1325

Ala
1340

Glu
1355

ser

1370

His
1385

Cys
1400

Cys Ile Asp Arg val Gy Ser Phe Ser Cys Leu Cys Pro
Pro Ay Arg 370375380 Thr Gy Leu Leu Cys H's Leu Gu
Asp net Cys Leu Ser G n Pro Cys 385390395400 H's Ay
Asp Ala G n Cys Ser Thr Asn Pro Leu Thr Gy Ser Thr
Leu 405410415 Cys Leu Cys G n Pro Ay Tyr Ser Ay Pro
Thr Cys His Gn Asp Leu 428425430 Asp G u Cys Leu net
Ala Gn Gn Ay Pro Ser Pro Cys Gu H's Ay 435440445
W aAREThEYSysLeblr AsBp Tite Pro @y Ye1sernihard\sysCys Leu
Cys Pro Pro 4508655460 Ay Tyr Th/0dy Ser Arg Cys Qu
Ala Asp H's Asn A u Cys Leu Ser 465470475480 G n Pro
SpHi r S A- ' Al a Thr
B 10 s a0y & T S PP s el G u
Gy Gn Leu Cys Au Val Gu 500505510 Thr Asn G u Cys
él/saG]Sne fashl &b $s LEYU ASD GWSE'QOaTiﬁSEyQﬁeH' S

1195

val Asn His Phe Lys Cys Ser Cys Pro Pro Gly Thr Arg
1210 1215

Leu Cys Glu Glu Asn Ile Asp Asp Cys Ala Arg Gly Pro
1225 1230

Leu Asn Gly Gly GIn Cys Met Asp Arg Ile Gly Gly Tyr
1240 1245

Arg Cys Leu Pro Gly Phe Ala Gly Glu Arg Cys Glu Gly
1255 1260

Asn Glu Cys Leu Ser Asn Pro Cys Ser Ser Glu Gly Ser
1270 T 1275

Cys Ile GIn teu Thr Asn Asp Tyr Leu Cys Vval Cys Arg
' 1285 1290

phe Thr Gly Arg His Cys Glu Thr Phe val Asp val Cys
1300 1305

Met Pro Cys Leu Asn Gly Gly Thr Cys Ala val Ala sSer
1315 1320

Pro Asp Gly Phe Ile Cys Arg Cys Pro Pro Gly Phe Ser
1330 1335

Arg Cys GIn Ser Ser "Cys Gly .Gln val Lys Cys Arg Lys
1345 1350

Gln cys val His Thr Ala Ser Gly Pro Arg Cys Phe Cys
1360 1365

Pro Arg Asp Cys Glu Ser Gly Cys Ala Ser Ser Pro Cys
1375 1380

Gly Gly Ser Cys His Pro GIn Arg GIn Pro_ Pro Tyr Tyr
1390 1395

Gln cys Ala Pro pro phe Ser Gly Ser Arg Cys Glu Leu
1405 1410



Tyr

Tyr

Ash

Met

Asp

Cys

Lys

Asp

cys

Ile

Ser

Thr
1415

Cys
1430

Ser
1445

Glu
1460

Tyr
1475

Leu
1490

Tyr
1505

Gln
1520

Ala
1535

val
1550

Phe
1565

Ile Lys

Gly

Ser

Phe

Cys

Ala

y
1580

Glu
1595

Leu
1610

Leu
1625

rhe
1640

Ile
1655

515520525 Asp Leu Leu Asn Ay Phe Gn Cys Ile Cys Leu
Pro Ay Phe Ser Ay 530535540 Thr Arg Cys Au A u Asp
Ile Asp Gu Cys Arg Ser Ser Pro Cys Al a 545550555560
Asn Ay Ay Gn Cys Gn Asp Gn Pro Gy Ala Phe H s

Cys Lys Cys 565570575 Leu Pro Ay Phe GQu Gy Pro Arg
Cys G n Thr GI u Val Asp d34 Cys 580585590 Leu Ser Asp

g&@%éﬁ E’%@ %PI %y%!t q?lS5Pro %er%gl i ghg ¥hr

Gly Gn Leu QIS Gu 610615620 VaI Pro Leu QIS Ala Pro

Asn Leu Gn Pro Lys Gﬂ Cé/s $.,625630635640
A AEP ﬁ-yLy‘éﬂ%ig [lgy"épA C(ZS?SA J@y Prd®asp Gy
Ser Pro Ay 6 0655 Cys Al a Pro Pro Gu Asp Asn Cys
Thr Cys Hs Hs Gy H s s G n 660665670 Arg Ser Ser
Q%A%ICYQ/§1M§1QPV5§\ISP@V Y AFRr Oy S b8 rcys G u
675680685

Asn Pro Trp Ala Asn Cys Ser Ser Pro Leu Pro Cys Trp
1465 1470

ITe Asn Asn GIn Cys Asp Glu Leu Cys Asn  Thr val Glu
1480 1485

Phe Asp Ash Phe Glu Cys Gln Gly Asn Ser Lys Thr Cys
1495 1500

ASp Lys Tyr Cys Ala Asp His Phe Lys Asp Asn His Cys
_ 1510 1515

Gly Cys Ash Ser Glu Glu Cys Gly Trp Asp Gly Leu Asp
* 1525 1530

Ala Asp GlIn Pro Glu Asn Leu Ala Glu Gly Thr Leu val
1540 1545

val Leu Met Pro Pro Glu Gln Leu Leu GIn Asp Ala Arg
1555 ' 1560

Leu Arg Ala Leu Gly Thr Leu Leu His Thr Asn Leu Arg
1570 1575

Arg Asp Ser Gln Gly Glu Leu Met val Tyr Pro Tyr Tyr
1585 1590

Lys Ser Ala Ala Met Lys Lys GIn Arg Met Thr Arg Arg
1600 1605

Pro Gly Glu G¢In Glu GIn Glu val Ala Gly Ser Lys val
1615 1620

Glu Ile Asp Asn Arg GIn Cys val GIn Asp Ser Asp His
1630 1635

Lys Ash Thr Asp Ala Ala Ala Ala Leu Leu Ala Ser His
1645 1650

Gin Gly Thr Leu Ser Tyr Pro Leu val Ser val val ser
1660 1665



Glu

val

Met

Pro’

val

val

&lu

Trp

Ser

Leu

Leu

Glu

TYr

Met

Lys

Met

Gly

Ser
1670

Ala
1685

Ala
1700

Phe
1715

val
1730

Ser
1745

ASp
1760

Ala
1775

Thr
1790

Leu
1805

Asp
1820

Ala
1835

ASp
1850

GIn
1865

Ala
1880

Arg
1895

Gly
1910

val

Ala Qu Leu Gy Gy cys Ile Ser Ala Pro Cys Ala H s
Ay Ay Thr 690695700 Cys Tyr Pro G'n Pro Ser Ay Tyr
Asn Cys Thr Cys Pro Thr Ay Tyr 705710715720 Thr Qdy
Pro Thr Cys Ser Gu @u Met Thr Ala Cys His Ser Ay
Pro 725730735 Cys Leu Asn Gy Gy Ser cys Asn Pro Ser
Pro Gy Ay Tyr Tyr s 740745750 Thr Cys Pro Pro Ser
HLsTfrhrP'"ea ‘91 UpﬁgéseTﬁr LGS 2 L?Hr"ﬁ%r Leth-eAN] 2755760765
41 Tyr Cys Va er Ala Pro cys e Asn Ay dy Thr
Cys val Asn Arg 770775780 Pro Ay Thr Phe Ser Cys Leu
@Qis VAl aT.WbITeG-gu PrbeGTe Oy LPldoLgNr gG 8520185800 Cys
Gudy Lys Lé (Arg Pro Ser Q/s aAsp Ser Pro Cys
Arg Asn 805810815 Arg Ala Thr Cys @ n Asp Ser Pro dn
Gy AR Q. yAr grdCygs Led sGysy Beo 182082586861 Pho @iuy Tyr Thr
Ay Ay Ser ¢480d@ n Thr Leu Metl7A8p Leu Cys Al a

Thr Leu Arg Arg Asp Ala Ser Asn His Lys Arg Arg Glu
1720 1725

Gly GIn Asp Ala val Gly Leu Lys Asn Leu Ser val Gin
1735 ' 1740

Glu Ala Asn Leu Ile Gly Thr Gly Thr Ser Glu His Trp
1750 1755

Asp Glu Gly Pro GIn Pro Lys Lys val Lys Ala Glu Asp
- 1765 : 1770

Leu Leu Ser Glu Glu Asp Asp Pro Ile Asp Arg Arg Pro
1780 1785

Gln GIn His Leu Glu Ala Ala Asp Ile Arg Arg Thr Pro
: ' 1795 1800

Ala Leu Thr Pro Pro GIn Ala Glu GIn Glu val Asp val
1810 1815

val asn val Arg Gly Pro Asp Gly Cys Thr Pro Leu Met
1825 _ 1830

Ser Leu Arg Gly Gly Ser Ser Asp Leu Ser Asp Glu Asp
- 1840 ' 1845

Ala Glu Asp Ser Ser Ala Asn Ile Ile Thr Asp Leu val
1855 1860

Gly Ala ser Leu GIn Ala GIn Thr Asp Arg Thr Gly Glu
1870 1875

Leu His Leu Ala Ala Arg Tyr Ser Arg Ala Asp Ala Ala
1885 1890

Leu Leu Asp Ala Gly Ala Asp Ala Asn Ala GIn Asp Asn
1900 1905

Arg Cys Pro Leu His Ala Ala val Ala Ala Asp Ala Glin
1915 1920

Phe Gln Ile Leu Ile Arg Asn Arg val Thr Asp Leu Asp



Ala

Leu

Asp-

‘Ala

Asn

Leu

Leu

Arg

val

Thr

Arg

Arg

Leu

ser

ser

Thr

Ser

1925

Arg
1940

Ala
1955

val
1970

Ala
1985

Gly
2000

Phe
2015

Leu
2030

Leu
2045

Arg
2060

val
2075

ser
2090

Arg
2105

Ala
2120

Leu
2135

Pro
2150

Thr
2165

Pro
2180

835840845 A n Lys Pro Cys Pro Arg Asn Ser Hi s Cys Leu
A n Thr Ay Pro Ser 850855860 Phe H's Cys Leu Cys Leu
@n dy Trp Thr Ay Pro Leu Cys AST"! Leu
865870875880 Pro Leu Ser Ser Cys G n Lys Ala Ala Leu’
Ser An Ay Ile Asp val 885890895 Ser Ser Leu Cys His
Asn Ay Gy Leu Cys Val AS¥® Ser.d.y Pro Ser 900905910
Tyr Phe Cys Hilg?’(tys Pro Pro Gly1 e A@n dy Ser Leu
Cys A n Asp 915920925 His val Asn Pro Cys GQu Ser Arg
R0 AQY As@l G1yAShr GTyr A The IDpsL@308B5948 Avist Ala A n
Pro Ser Ay TyP41leu Cys A n CysiA&O% Pro Ay Tyr Asp
945950955960 Gy A n Asn Cys Ser Lys Qu Leu Asp Ala
@B cH G19emetGvR1 PraaQyRs 96597Q9 Hrgs A3n Adias Ay Thr
Cys Thr Pro Ly86®Pro Ay Gy Phel¥ds Cys Al a 980985990
Cys Pro Pro Ay Phe Val Qy Leu Arg Cys Gu Ay Asp
Nal ARSR8 Hspgggg-soqlﬁ;()@@ Lys Ser Ala Leu His Trp

1980

Ala val asn Asn val Glu Ala Thr Leu Leu Leu Leu Lys
' 1990 1995

Ala Asn Arg Asp Met Gln Asp Asn Lys Glu Glu Thr Pro
2005 2010

Leu Ala Ala Arg Glu Gly Ser Tyr Glu Ala Ala Lys Ile
2020 2025

Asp His Phe Ala Asn Arg Asp Ile Thr Asp His Met AsSp
2035 2040

Pro Arg Asp val Ala Arg Asp Arg Met His His Asp Ile
S 2050 2055

Leu Leu Asp Glu Tyr Asn val Thr Pro Ser. Pro Pro Gly
2065 2070 :

teu Thr ser Ala Leu Ser Pro val Ile Cys Gly Pro Asn
2080 - 2085

Phe Leu Ser Leu Lys His Thr Pro Met Gly Lys Lys Ser

2095 ' 2100

Pro Ser Ala Lys Ser Thr Met Pro Thr Ser Leu Pro Asn
2110 2115

Lys Glu Ala Lys Asp Ala Lys Gly Ser Arg Arg Lys Lys
2125 2130

Ser Glu Lys val GIn Leu Ser Glu Ser Ser val Thr Leu
2140 2145

val Asp Ser Leu Glu Ser Pro His Thr Tyr val ser Asp
2155 2160

ser Ser Pro Met Ile Thr Ser Pro Gly Ile Leu Gln Ala
2170 2175

Asn Pro Met Leu Ala Thr Ala Ala Pro Pro Ala Pro val
2185 2190



His
Pro
Leu
Gly
MeT
Gly
Pro
Glu
Ser
Pro
Glu
Pro
Hjs

GlIn

Pro

Ser

Ala
2195

Leu
2210

Leu
2225

Ser
2240

Asn
2255

Met
2270

GIn

2285

Pro
2300

Ile
2315

Pro
2330

Met
2345

GIn
2360

Pro
2375

His
2390

Ser
2405

Glu
2420

Asp
2435

Cys Leu Asp G n Pro Cs His Pro Thr Ay Thr Ala Al a
Cys His 101010151020 Ser Leu Ala Asn Al a Phe Tyr Cys
@n Cys Leu Pro Ay H's Thr 102510301035 Ay A n Trp
Cys u val GQu lle Asp Pro Cys H's Ser An Pro 42
104010451050 Cys Phe H's Ay Ay Thr Cys Qu Ala Thr
Ala Ay Ser Pro Leu 105510601065 Ay Phe Ile Cys Hi s
CS Pro Lys Ay Phe Au Ay Pro Thr Cys 107010751080
B v SATAT GeNs@r PopeSeEr QY8 1@uynfecth ekl §inCys Hi's
Hs Ay 108510900095 Ay Leu Cyz2dseu Pro Ser Pro Lys
Pro Ay Phe Pro Pro Arg Cys 110011051110 Ala Cys Leu

u rg .Pro
%’rﬂ%ﬁ '5153 %@5 A%By%gge@y rSSPPér)Io Ser Pro
Cys Leu Tyr Asn Gly 113011351140 Ser Cys Ser G u Thr

:Cl,-ehrr Hgs yH1|§eH1s T eG\)éﬂ Sé)r gr GF'?I; ser gG'%/ Ser Ala

2230 2235

Leu Ser Arg Leu His Pro val Pro val Pro Ala Asp Trp
2245 2250

Arg Met Glu val Asn Glu Thr GIn Tyr Asn Glu Met Phe
2260 2265

val Leu Ala Pro Ala Glu Gly Thr His Pro Gly Ile Ala
2275 2280

ser Arg Pro Pro Glu Gly Lys His Ile Thr Thr Pro Arg
2290 2295

Leu Pro Pro Ile val Thr prhe GIn Leu Ile Pro Lys Gly
2305 2310

Ala GIn Pro Ala Gly Ala Pro GIn Pro Gln Ser Thr Cys
2320 2325 '

Ala val Ala Gly Pro Led-Pro Thr Met Tyr GIin ITe Pro
2335 2340

Ala Arg Leu Pro Ser Vval Ala Phe Pro Thr Ala Met Met
2350 , 2355

GIn Asp Gly GIn val Ala GIn Thr Ile Leu Pro Ala Tyr
2365 2370

Phe Pro Ala ser val Gly Lys Tyr Pro Thr Pro Pro Ser
2380 2385

Ser Tyr Ala Ser Ser Asn Ala Ala Glu Arg Thr Pro Ser
2395 2400

Gly His Leu Gln Gly  Glu His Pro Tyr Leu Thr Pro Ser
2410 2415

Ser Pro Asp Gln Trp Ser Ser Ser Ser Pro His Ser Ala
2425 2430

Trp Ser Asp val Thr Thr Ser Pro Thr Pro Gly Gly Ala
, 2440 2445



114511501155 Ser Cys Pro His Ser Ser Pro Gy Pro Arg
Cys @n Lys Pro Ay 116011651170 Ala Lys Ay Cys du
Gy Arg Ser Gy Asp Ay Ala Cys AS Ala 117511801185
Gy Cys Ser Ay Pro Gy Gy Asn Trp Asp Ay Gy Asp
Cys Ser 119011951200 Leu Ay Val Pro Asp Pro Trp Lys
Ay Cys Pro Ser His Ser AR§ 120512101215 Cys Trp Leu

' ScPr ocflj B Asp
Gly (25155/0 41%8@%%@@55 q(g} u%s’dé‘ Iﬁeizéfﬁeh% AS[S )9 Tyr Asp
Cys GI u Thr Pro Pro 123512401245 Ala Cys Thr Pro Al a

. Tyr yr c,y Hs Asp Hs Phe Hs 125012551260
His oaes ‘)%h |\éa10£ Ai‘aLys dy Cys Asn Thr Ala G u Cys
Ay Trp. 12651

01275 Asp Ay Ay Asp Cys Arg Pro Qu
L Asp Gy Asp Pro Gu Trp Gy 128012851290 Pro Ser Leu
<210> 41 Al g Leu Leu Val val Leu Ser Pro Pro Ala Leu Asp

<211> 200
<212> PRT 29513001305

<213> Homo sapiens

<400> 41
Met GIn Pro Pro Ser lLeu Leu Leu Leu Leu Leu Leu Leu Leu Leu Cys
1 5 ' 10 ' 15

val ser val val Arg Pro Arg Gly Leu Leu Cys Gly Ser 538 Pro Glu
20 25

Pro Cys Ala Asn Gly Gly Thr Cys Leu Ser Leu Ser hgu Gly GIn Gly’
35 40 -

Thr Cys GIn Cys Ala Pro Gly Phe Leu Gly Glu ggr Cys GIn phe Pro
50 55 . 6

Asp Pro Cys GIn Asn Ala GIn Leu Cys GlIn Asn Gly Gly Ser Cys Gln
65 70 75 ‘ 80

Ala Leu Leu Pro Ala Pro Leu Gly Leu Pro Ser Ser Pro Ser Pro Leu
85 90 a5

Thr Pro Ser Phe Leu Cys Thr Cys Leu Pro Gly Phe Thr Gly Glu Arg
100 105 110

Cys G1n Ala Lys Leu Glu Asp Pro Cys Pro Pro Ser Phe Cys Ser Lys
. 115 120 125

Arg Gly Arg Cys His Ile GIn Ala Ser Gly Arg Pro GIn Cys Ser Cys
130 135 140

Met Pro Gly Trp Thr Gly Glu GIn Cys Gin Leu Arg Asp Phe Cys ser
145 150 155 160

Ala Asn Pro Cys val Asn Gly Gly val Cys Leu Ala Thr Tyr Pro Gln
165 170 175

Ile Gln Cys His Cys Pro Pro Gly Phe Glu Gly His Ala Cys Glu Arg
180 185 190

Asp val Asn Glu Cys Phe GIn Asp Pro Gly Pro Cys Pro Lys Gly Thr
195 200 205

Ser Cys His Asn Thr Leu Gly Ser phe GIn Cys Leu Cys Pro val Gly
210 215 220



Gln
225
Gly
Thr

Glu

The

ser
Glu
Cys
Thr
385
His
Cys

ASp

Gly

Glu

cys

Phe

val

43 G n Gn Leu Phe Ala Leu Ala Arg val Leu Ser Leu
Thr Leu Arg 131013151320 Val Gy Leu Trp val Arg Lys
Asp Arg Asp Gy Arg Asp Met Val 132513301335 Tyr Pro
" Tyr Pro Gy Ala Arg Ala Gu. GQu Lys Leu Ay dy Thr
134013451350 Arg Asp Pro Thr Tyr Gn Qu Arg Ala Al a
“"Pro Gn Thr Gn Pro 135513801365 Leu Gy Lys Gu Thr
Asp Ser Leu Ser Ala Ay Phe Val Val Val 137013751380
G'thPr‘gM" Vals 30 LeUAREA1Ar @1yOpbo @y¥ HfopASIArEI S Pro
Al a Ser 13&513901395 Arg c33 Pro Trp Asp Pr80dy Leu
Lelu Leu Arg Phe Leu Ala Ala 140014051410 Met Ala Al a
L R eu

Séﬁfé%%ﬁ%lﬂﬁgug& G?Q/%Isgﬁlnrjest Elﬁ% d&?slgﬁ gglé}%fLThr Al a
Pro Pro Ala Asn G n 143014351440 Leu Pro Trp Pro Val

H1Lsel'll_(e:5§ycsyssféu Férys Pro gro aG1 lyheV?-lleld"ly IL'ro Gly Cys
2 65

Asn Pro Asp Asn Cys val Ser His GIn Cys Gln Asn Gly Gly

275 - 280 285

Ccys

290

Thr

Pro

Phe

ASn

Ile

370

Gly

Gly

Leu

Glu

ser
450

-Tyr

Pro

Gln Asp Gly Leu Asp Thr Tyr Thr Cys Leu Cys Pro Glu Thr
: 295 300

Gly Trp Asp Cys Ser Glu Asp Val Asp Glu Cys Glu Ala GlIn
310 315 320

Pro His Cys Afg Asn Gly Gly Thr Cys GIn Asn Ser Ala Gly
325 330 : 335

His cys val cys val ser Gly Trp Gly Gly Thr Ser Cys Glu
340 345 350

Leu Asp Asp Cys Ile Ala Ala Thr Cys Ala Pro Gly Ser Thr
355 360 365

Asp Arg val Gly Ser Phe Ser Cys Leu Cys Pro Pro Gly Arg
375 380 '

Leu Leu Cys His Leu Glu Asp Met Cys Leu Ser Gln Pro Cys
390 395 - 400

Asp Ala GIn Cys Ser Thr Asn Pro Leu Thr Gly Ser Thr Leu
405 410 415

Ccys GIn Pro Gly Tyr Ser Gly Pro Thr Cys His GIn Asp Leu
420 425 430

Cys Leu Met Ala GIn GIn Gly Pro Ser Pro Cys Glu His Gly
435 440 445

Cys Leu Asn Thr Pro Gly Ser Phe Asn Cys Leu Cys Pro -Pro
455 460

Thr Gly ser Arg Cys Glu Ala Asp His Asn Glu Cys Leu Ser
470 . 475 480

Cys His pro Gly Ser Thr Cys Leu Asp Leu Leu Ala Thr Phe
485 - 490 495



His

Thr

Asp

Thr

545

Asn

Leu

Leu

Ala

val

625

Asp

Cys

Arg

Ala

Cys

705

Thr

Cys

Thr

Cys

Asn

Leu

530

Arg

Gly

Pro

Ser

Phe

610

Pro

GIn

Ala

Ser

Glu

690

TYr"

Gly

Leu

Cys

144514501455 Leu Ala Leu Ay Ala Leu Leu Val Leu Gn
Leu Ile Arg Arg Arg 146014651470 Arg Arg Gu His Ay
Ala Leu Trp Leu Pro Pro Ay Phe Thr Arg 147514801485
Arg Pro Arg Thr Gn Ser Ala Pro H's Arg Arg Arg Pro
Pro Leu 149014951500 Gy GQu Asp Ser Ile Gy Leu Lys
Ala Leu Lys Pro Lys Ala G4 150515101515 val Asp Qu

LB BxEiokel Bl ¥y O shURI PR R iR SR

Pro Pro Ser Thr QIS 153515401545 44 Ala Met Leu Thr

g%@sw‘?‘@lé% L%L%lgsﬁysl'ﬁe”A’?s of/Qsﬁy%aQQ SVal Thr
ro Leu Met Ser a 158015851590 VaI Cys Cys Ay Qu

Val Gn Ser Gy Thr Phe A n Ay Ala Trp 159516001605
Leu Asn Gly Phe ng Cys Ile Cys Leu Erg Gly Phe. Ser G
535

Cys Glu Glu Asp Ile Asp Glu Cys Arg Ser Ser Pro Cys Ala
550 253 560

Gly G1In Cys GIn Asp GIn Pro Gly Ala Phe His Cys Lys Cys
565 570 575

Gly Phe Glu Gly Pro Arg Cys Gin Thr Glu val Asp Glu Cys
580 585 590

Asp Pro Cys Pro val Gly Ala Ser Cys Leu Asp Leu Pro Gly
595 600 605 _

Phe Cys Leu Cys Pro Ser Gly Phe Thr Gly Gin Leu Cys Glu
615 620

Leu Cys Ala Pro Asn Leu Cys GIn Pro Lys Glin Ile Cys Lys
630 635 640

Lys Asp Lys Ala Asn Cys Leu Cys Pro Asp Gly Ser Pro Gly
645 650 655

Pro Pro Glu Asp Asn Cys Thr Cys His His Gly His Cys Gln
660 665 670

Ser Cys val Cys Asp val Gly Trp Thr Gly Pro Glu Cys Glu
675 680 : 685

Leu Gly Gly Cys Ile Ser Ala Pro Cys Ala His Gly Gly Thr
695 700

Pro GIn Pro Ser Gly Tyr Asn Cys Thr Cys Pro Thr Gly Tyr
710 715 720

Pro Thr Cys Ser Glu Glu Met Thr Ala Cys His Ser Gly Pro
725 730 735

ASn Gly Gly Ser Cys Asn Pro Ser Pro Gly Gly Tyr Tyr Cys
740 745 750

Pro Pro Ser His Thr Gly Pro GIn Cys GIn Thr Ser Thr Asp
755 760 765



Tyr

Pro

785

Cys

Arg

Thr

GlIn

Phe

865

Pro

Ser

Tyr

Met

945

Gly

His

Ccys

cys

Ser

Gly

Cys
770
Gly

Glu

Ala

Leu Ay Cs Pro Qu Pro Trp Gu Pro Leu Leu Asp Ay
Gy Ala 161016151620 Cys Pro Gn Ala Hs Thr Val Qy
Thr Gy Gu Thr Pro Leu H's 162516301635 Leu Ala Al a
Arg Phe Ser Arg Pro Thr Ala Ala Arg Arg Leu Leu
164016451650 du Ala Gy Ala Asn Pro Asn G n Pro Asp
Ar% Al a C]X Arg Thr 165?1 01665 Pro Leu Hs Ala Al a
Vajapep A 2aP o ﬁ?g Aear? § 8 @ yvégg &8 @'n*1%76%6751680
Leu Leu Leu g Ser Arg Gn Thr Ala val Asp Ala Arg
Thr du 168516901695 Asp Gy Thr Thr Pro Leu Met Leu
T ghay S@PAE% Leu AsarlalMed ¢yl 700 F7I059 7107 AhidLeu Val
AuduLéPile Aa Ala GP°A a Asp Val Ay Rl a
171517201725 Arg Asp Lys Trp Ay Lys Thr Ala Leu Hi's
GTy py#llaeuAhisg Ara ddad Ciy 304 7851 740 PASCyAsAr@lAgnArg Al a -
Ala Arf¥5Ser Leu Leu G¥1la Ay Al a Asp8374517501755
Lys Asp Ala G n Asp Asn Arg Gu G n Thr Pro Leu Phe

ThedyAl@n Asp ser pro GIn Gly Pro Arg Cys Leu Cys Pro
820 825 830

Gly Tyr Thr Gly Gly Ser Cys Gln Thr Leu Met Asp Leu Cys Ala

Lys

850

His

Leu

Ser

Phe

835 340 845

Pro Cys Pro Arg Asn Ser His Cys Leu GIn Thr Gly Pro Ser
. 855 860

Cys Leu Cys Leu GIn Gly Trp Thr Gly Pro Leu Cys Asn Leu
870 875 . 880

Ser Ser Cys GIn Lys Ala Ala Leu Ser GIn Gly Ile Asp val
885 890 - 895

Leu Cys His Asn Gly Gly Leu Cys val Asp Ser Gly Pro Ser
200 - 905 © 910

Cys His Cys Pro Pro Gly Phe GlIn Gly Ser Leu Cys Gin Asp
915 920 . 925

val Asn Pro Cys Glu Ser Arg Pro Cys Gln Asn Gly Ala Thr Cys

930

935 940

Ala GIn Pro Ser Gly Tyr Leu Cys Gln Cys Ala Pro Gly Tyr Asp

950 955 %60

GIn Asn Cys Ser Lys Glu Leu Asp Ala Cys Gln Ser Gln Pro Cys

Asn
Pro

Leu
1010

Leu
1025

Gln

965 970 975

His Gly Thr Cys Thr Pro Lys Pro Gly Gly Phe His Cys Ala
980 985 990

Pro Gly Phe val Gly Leu Arg Cys Glu Gly Asp val Asp Glu
995 1000 1005

Asp Gln Pro Cys His Pro Thr Gly Thr Ala Ala Cys His
_ 1015 1020

Ala Asn Ala Phe Tyr Cys GIn Cys Leu Pro Gly His Thr
1030 1035

Trp Cys Glu val Glu Ile Asp Pro Cys His Ser Gin Pro



Cys
Gly
Ser
Gly
Ala
Ala
ser
Ser
A1a
Gly
. Leu
Cys
ser
Ala
AsSn
ASD

Pro

1040

Phe
1055

Phe
1070 Al

His
1085

Leu
1100

Cys
1115

Pro
1130

Cys
1145

cys
1160

Lys
1175

Cys
1190

Trp
1220

Glu
1235

Cys
1250

Gly

1265

Ser
1295

176017651770 Ala Arg Qu Ay Ala Val Gu Vval Ala Gn
Leu Leu Leu Ay Leu 177517801785 Ay Ala Ala Arg Qu
Leu Arg Asp G n Ala Gy Leu Ala Pro Ala 179017951800
45 Gu Gy Ala dy Pro Pro Gu Ala Arg His Lys Ala _
Thr Pro Ay 182018251830 Arg Gu Ala Ay Pro Phe Pro
Arg Ala Arg Thr Val Ser Vd# Serl(k 3518401845 Val Pro
Pro Hs Ay Gllé yAIa Leu Pro g Cys Arg Thr Leu
185018551860 Ser Ala Ay Ala Ay Pro Arg Ay Ay dy
WisacQy s1kethrGips Alcau 1865187 18 76! yAr serThRro Treg Ser  Val
Asp Leu Ala Al@%rg Ay Ay dyl%’a Tyr 188018851890
Ser His Cys Arg Ser Leu Ser Ay Val Ay Ala Ay dy
ﬁeYcP£ 3189519091995 Jiv pRs G1Arglyd yroAmgr Alyg Phe Ser
a dy Mt ALG’Hy Pro Arg 1910%6151920

Arg Ala Pro Ser Cys Gly Phe His His Cys His His Gly
1090 1095

Cys Leu Pro Ser Pro Lys Pro Gly Phe Pro Pro Arg Cys
' 1105 1110

Leu Ser Gly Tyr Gly Gly Pro Asp Cys Leu Thr Pro Pro
1120 1125

Lys Gly Cys Gly Pro Pro Ser Pro Cys Leu Tyr Asn Gly
1135 1140

ser Glu Thr Thr ¢ly teu Gly Gly Pro Gly Phe Arg Cys
1150 1155

Pro His Ser Ser Pro Gly Pro Arg Cys GlIn Lys Pro Gly
1165 1170

Gly cys Glu Gly Arg Ser Gly Asp Gly Ala Cys Asp Ala
Y Y 11%0 o 1185

ser Gly Pro Gly Gly Asn Trp Asp Gly Gly Asp Cys Ser
1195 1200

val Pro Asp Pro Trp Lys Gly Cys Pro Ser His Ser Arg
1210 1215

Leu Leu Phe Arg Asp Gly GIn Cys His Pro GIn Cys Asp
1225 1230

Glu Cys Leu Phe Asp Gly Tyr Asp Cys Glu_ Thr Pro Pro
1240 1245

Thr Pro Ala Tyr Asp Gln Tyr Cys His Asp His Phe His
1255 1260

His Cys Glu Lys Gly Cys Asn Thr Ala Glu Cys Gly Trp
1270 1275

Gly Asp Cys Arg Pro Glu Asp Gly Asp Pro Glu Trp Gly
Y P 9 1285 1290

Leu Ala Leu Leu val val Leu Ser Pro Pro Ala Leu Asp
1300 1305



GlIn
val
TYyr
Arg
Leg
Met
Arg
Met
Leu
Leu
Leu
Arg
Arg
Gly
val
Giu

Gln

Gln
1310

Pro
1340

ASp
1355

Gly
1370

Gly
1385

Cys
1400

Ala
1415

Ala
1430

Pro
1445

Ala
1460

Arg
1475

Pro
1490

Glu
1505

Asp
1520

Glu
1535

Leu
1550

Pro Asn Pro Ala Ile met Arg Ay Arg Tyr Ay val Al a
Ala Ay 192519301935 Arg Ay Gy Arg val Ser Thr Asp
Asp Trp Pro Cys Asp Trp Val 194019451950 Ala Leu Ay
Ala Cys Ay Ser Ala Ser Asn Ile Pro lle Pro Pro
195519601965 Pro Cys Leu Thr Pro Ser Pro Gu Arg Gy
Ser Pro G n Leu Asp 197019751980 Cys Ay Pro Pro Ala
Leu An GQu Met Prolle Asn An Ay Ay 198519901995
Guw Pk Wihysed w3a 2009 w2l0eu 42r<24d >THB%es2dr™> DNA
<213> Artificildh> Sequence <220>13#23> Descri ption of
Artificial Sequence: Synthetic polynucl eotide <400>
Aedi &Fg9al Ceap 195 ICaBIRAd0 AE IR0t Ag03RYGATAC

caat gagccc acasaetccg60 ccacctctig t gagagcact
gcctttgetg ttgectgectgg ctggacctgg tgcagcaget 120

‘F)Q’I BFS t(ﬂgcAfag%ggs'iﬁa Glu GTu Lys Iiglsjo Gly Gly Thr

Pro Thr Tyr Gln Glu Arg Ala Ala Pro GiIn Thr GIn Pro
1360 1365

Lys Glu Thr Asp Ser Leu Ser Ala Gly Phe val val val
: 1375 1380

val Asp Leu Ser Arg <Cys Gly Pro Asp His Pro Ala Ser
1390 1395

.Pro Trp Asp Pro Gly Leu Leu Leu Arg Phe Leu Ala Ala

1405 1410

Ala val Gly Ala Leu Glu Pro Leu Leu Pro Gly Pro Leu
1420 1425

val His Pro His Ala Gly Thr Ala Pro Pro Ala Asn GIn
1435 - 1440

Trp Pro val Leu Cys Ser Pro val Ala Gly val ITe Leu
1450 1455

Leu Gly Ala Leu Leu Vval Leu GIn Leu Ile Arg Arg Arg
1465 1470

Glu His Gly Ala Leu Trp Leu Pro Pro Gly Phe Thr Arg
1480 1435

Arg Thr Gln Ser Ala Pro His Arg Arg Arg Pro Pro Leu
1495 1500

Asp Ser Ile Gly Leu Lys Ala Leu Lys Pro Lys Ala Glu
1510 1515

Glu Asp Gly val val Met Cys Ser Gly Pro Glu Glu Gly
1525 1530

val Gly Gln Ala Glu Glu Thr Gly Pro Pro Ser Thr Cys
1540 1545 .

Trp Ser Leu Ser Gly Gly Cys Gly Ala L.eu Pro GIn Ala
1555 1560 :



46 <211> 135 <212> DNA <213> Honmp <400> 43
at ggggccgg ccgccacccg cccccttgec  sapi ens gggcccgt gg
ccgccgecge cgecgtcgec cgatgtcgec gccaccgcecca
t gcgggecgcet gcccctgetg ctgetgetag cggggccgag
ggctgcagcc tggac <210> 44 <211> 45 <212> PRT <213>
Artificial Sequence <220>%4223> Description of

Ala Met ﬂut H’@L qﬂr‘%l Pr%e%W?n%qu SMENeMee @Rl YREPH-F6sp400> 44

1565 Pro Giy7N a Arg Ay Argismsg Arg Arg Arg Arg

PH)%tSa 151015 Pro Pro Pro Pro Pro Pro Pro Val

Leu Asp @[rg/\% %ﬂxleyrozlragpl‘ lﬁ,\r?ag Eng GUL. é@zé%:g skggaa a dy

val Cys Cys Gly Glu val GIln Ser Gly Thr Phe Gin Gly Ala Trp
1595 1600 1605

Leu Gly Cys Pro Glu Pro Trp Glu Pro Leu Leu Asp Gly Gly Ala
1610 1615 1620

Cys Pro GlIn Ala His Thr val Gly Thr G1y GIlu Thr Pro Leu His
1625 1630 1635

Leu Ala Ala Arg Phe Ser Arg Pro Thr Ala Ala Arg Arg Leu Leu
1640 1645 1650

" Glu Ala Gly Ala Asn Pro Asn Gln Pro Asp Arg-Ala Gly Arg Thr
1655 . 1660 1665 _

Pro Leu His Ala Ala val Ala Ala Asp Ala Arg Glu val Cys Gln
1670 : 1675 1680

Leu Leu Leu Arg Ser aArg GIn Thr Ala val Asp Ala Arg Thr Glu
1685 1690 1695

Asp Gly Thr Thr Pro Leu Met Leu Ala Ala Arg Leu Ala val Glu
1700 1705 1710

Asp Leu val Glu Glu Leu Ile Ala Ala GlIn Ala Asp Vval Gly Ala
1715 1720 1725

Arg Asp Lys Trp Gly Lys Thr Ala Leu His Trp Ala Ala Ala val
1730 1735 1740

Asn Asn  Ala Arg Ala Ala Arg Ser Leu Leu Gln Ala Gly Ala Asp
1745 1750 1755

Lys Asp Ala GIn Asp Asn Arg Gliu GIn Thr Pro Leu Phe Leu Ala
1760 1765 1770

Ala Arg Glu Gly Ala val ¢lu Vval Ala GIn Leu Leu tLeu Gly Leu
1775 . 1780 1785

Gly Ala Ala Arg Glu Leu Arg Asp GIn Ala Gly Leu Ala Pro Ala
17920 1795 1800

Asp val Ala His GIn Arg Asn His Trp Asp Leu Leu Thr Leu Leu
1805 . 1810 1815



Glu Gly
1820

Arg Glu
1835

val Pro
1850

ser Ala
1865

‘Arg Thr
1880

- ser His
1895

Thr Pro
1910

Pro Asn
1925

Arg Gly
1940

Ala Leu
1955

Glu Gly

<210> 42
<211> 135

Ala Gly
Ala Gly
Pro His
Gly Ala
Trp ser
Cys Arg
Arg GTy
pPro Ala
Gly Arg
Gly Ala
Leu Thr
Pro Pro

Lys Lys

<212> DNA

<213> Art
<220>

<223> Description of Artificial Sequence: Synthetic polynucleotide

<400> 42

atgggtccag gtgcaagagg tagaaggcgt agaaggagac caatgagecc acctcctecg

ccacctccag tgagagcact gectttgetg ttgectgetgg ctggacctgg tgcagcaget

cctecttge

<210> 43

ificial

¢ tggac

Pro

Pro

Gly

Gly

val

ser

Arg

Ile

val

cys

Pro

Ala

Pro

Phe

Gly

Pro

Asp

Leu

Arg

Met

Ser

Gly

Ser

Leu

Glu
1825

Pro
1840

Leu
1885

ser
1900

Phe
1915

Arg
1930

Thr
1945

Ser

Pro
1975

GlIn
1990

Sequence

Ala

ATg

Ala

Gly

Ala

Gly

ser

Gly

Asp

Ala

1960

Glu

Glu

Arg

Ala

Leu

Gly

Ala

val

Ala

Arg

Asp

Ser

Arg

Met

45

His

Arg

Pro

Gly

Arg

Gly

Gly

TYr

Trp

Asnh

Gly

Pro

Lys

Thr

Ara

Ala

Gly

Ala

Met

Gly

Pro

Ile

Ser

Ile

Ala
1830

val
1845

Cys
1860

Cys
1875

Gly
1905

Arg

Thr

Ser

Arg

Leu

Gly

Gly

Gly

1920 .

val
1935

Cys
1950

Pro
1965

Pro
1980

Asn
1995

Ala

Asp

Gln

GIn

Pro

val

Thr

Gln

Ala

Gly

Pro

Ala

Trp

Pro

Leu

Gly

Gly

ser

Leu

Ala

Tyr

Pro

Arg

Gly

val

Pro

ASp

Gly

60

120
135



46
<211> 135
<212> DNA
<213> Homo sapiens

<400> 43
atggggccgg gggeccgtgg €cgecgecge cgecgtegec cgatgtegee gecaccgeca

ccgecacceg tgegggeget goccctgetg ctgctgcetag cggggeeggyg ggetgeageo

ccceecttgee tggac

<210> 44

<211> 45

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic polypeptide

<400> 44

Met Gly Pro Gly Ala Arg Gly Arg Arg Arg Arg Arg Arg Pro Met Ser
1 5 10 15

Pro Pro Pro Pro Pro Pro Pro val Arg Ala Leu Pro Leu Leu Leu Leu
20 25

Leu Ala Gly Pro Gly Ala Ala Ala Pro Pro Cys Leu Asp
~ 35 4 45

60
120
135



