SPECI FI C Bl NDI NG AGENTS TO HEPATOCYTE GROMH FACTOR
[001] This application clains the benefit of U S.
Provi si onal Application No. 60/488,681, filed July 18,
2003, which is incorporated herein by reference for
any purpose. FIELD OF THE | NVENTI ON [ 002] The present
invention relates to specific binding agents that

bi nd to hepatocyte gromﬁh factor (HGF). Conpositions,
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differentiation, and nor nal enbr yol ogi cal devel opnent.
In addition to these functions, the Met-HGF pair may
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signaling has been shown to be involved in

tunong@e& s, particularly in the devel opnent of the
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potent mitogen for hepatocytes. HGF was also identified as a secretory

- protein of fibroblasts and smooth musclée that induces motility of epithelial

celis. HGF is also referred to in the literature as Scatter Factor (SF).

[004] HGF is a multifunctional heterodimeric polypeptide
produced predominantly by mesenchymal cells, which acts as a ligand for the
Met receptor tyrosine kinase (Met). The human Met -re'ceptar is aléo known as
“c-met.” Signaling through the Met receptor tyrosine kinase-HGF (Met-HGF)
pathway has been shown to lead to an array of celiular responses, inciuding,
but not limited to proliferation {mitosis), scattering (motility), stimulation of cell

movement through a matrix (invasion), and branching morphogenesis. In




expl oit aberrant Met-HGF signaling. See Carrol o et
al ., Nat Med. 2003 9(11):1363-9 (Cct. 12, 2003), the
contents of which are hereby incorporated by
reference for any purpose. [005] Further, sone groups
have reported that HGF may play a role in

angi ogenesi s and i n angi ogenesi s-nedi at ed di sease,
such as proliferative diabetic retinopathy, or
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the amno acid sequence abcdef ghi j k | mno

p g, wherein amno acid a is selected from|ysine,
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serine or t
(1991); Canon et al., Br. J. Ophthalmol. 84(7):732-5 (2000). HGF may also
play a role in apoptosis or programmed cell death. Tumors can arise when
normal regulatory mechanisms fail to maintain a balance between proliferation

and apoptosis, such that cells accumulate in excess numbers., HGF can

effect-both proliferation and apoptosis, depending on the biological context.

[006] Because HGF is involved in many physiological
processes, in certain instances, it may be useful to have molecules that can
- regulate its activity. For example, in certain instances, such molecules may

be useful for treating a variety of different types of cancer.



present; amno acid k is selected from asparagi ne,
threonine, or not present; amno acid |l is selected
from asparagi ne, isoleucine, or valine; amno acid m
is selected fromlysine, arginine, asparagine, or
~aspartic acid; amno acid nis selected from
asparagi ne or serine; amno acid o is selected from
tyrosine, aspartic acid, tryptophan, or asparagine;
amno acidp is leucine; and amno acid q is selected
from al ani ne, glycine, or asparagi ne; wherein CDR2a
conprises the amno acid sequence r st uv w X,
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tryptophan; amno acid e is proline; amno acid f is
;ﬂlmfnexenrcﬂsprastlmwdpammwd fasrselectad fiony valine or isoleucine or
trypt ophan, |eucine, proline, tyrosine, or isoleucine;

asdot pretsent; amnidokicid g i beleotidnomrieasiparar@heaylatarine or is not
wherein the pol ypeptide, in association with an-
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sequence a b ¢ d e , Wherein amino acid ais
aevn@acik | is §emeq)fr@§emparaginﬁo isplguringe,iqr vedinecamino acid m

- from

is selected from lysine, arginine, asparagine, or aspartic acid; amino acid n is
selected from asparagine or serine; amino acid o is selected from tyrosine,
| aspartic acid, tryptophan, or asparagine; amino acid_p is leucine; and amino
acid q is selected from alanine, glycine, or asparagine; )
wherein CDR2a comprises the amino acid sequénce rstuvwx,
wherein amino acid r is selected from tryptophan, alanine, valine, glutamic

acid, or glycine; amino acid s is alanine, amino acid t is serine, amino acid u is

selected from threonine, serine, or aspartic acid; amino acid v'is selected from



aspartic acid or glycine, or is not present; am no
acid c is selected from aspartic acid; glycine,
serine, valine, threonine, or isoleucine; amno acid d
is tyrosine; amno acid e is selected fromtyrosine
or glycine; amno acid f is selected fromisol euci ne,
nmet hi oni ne, or tryptophan; and amno acid g is

sel ected from histidine, asparagine, or serine; 4
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t yis selentedfrom sering, eiycine Araspataging; ainocaid dois salested from
al anine or asparagine; amno acidt is selected from

- gl proting ngroshen dhteonirag iplenglalgnine,| aepariioracid, leicithelior s
selected fromlysine or serine; amno acid v is
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region (CDR) selected from CDR1b, CDR2b, and CDR3b

wherein CDR1b comprises the amino acid sequenceabcdefg,

- 'wherein amino acid a is serine or is not present; amino acid b is selected from

-aspartic acid or glycine, or is not present; amino acid ¢ is sélected from
aspartic acid, glycine, serine, valine, threonine, or isoleucine; amino acid d is
tyrosine; amino acid e is selected from tyrosine or glycine; amino acid fis
selected from isoleucine, methionine, or tryptophan; and amino acid g is

selected from histidine, asparagine, or serine;



5 phenyl al anine, or is not present; amno acid d' is
glycine or is not present; amno acid e' is selected
fromtryptophan or tyrosine, or is not present; am no
acid f is aspartic acid or is not present; am no acid
g is selected fromserine or arginine, or is not
present; amno acid h' is serine or is not present;
arri no acidi' is selected fromglycine or tyrosine,

isn reseﬁé amino acid j'. is _selected from
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present; amno acid k' is selected fromtyrosine,
pR&HWN W &mhaéemcﬂmmd hds selattedfroivstryptophan dyesine, valine,
amino acid I' is selected fromtyrosine, aspartic
aasphraling, odghtamizr acitly ampitrepied i ivselesteddfiomn issientine,
amino acid m is selected fromtyrosine, glycine,
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sANING agid m snselasteddron pepse s glycing; ciminaeacid pris selected from
proline; and wherein the pol ypeptide, in association
'vglyunamr@erihbpuyislriog pressm; amircsacid apislseteadéd fontglygine,

HGF. [009] In certain enbodi nents, the invention
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the specific binding agent conprlses first
S
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ATNLAGE S i, 3¢l6 AlaringQr @@p@aegm%rﬁrgmarédéfs selected

al anine; amno acids is 6 serine, amno acid d is

draie ghitamine msparticcacid cor profinecaming acidm is selavied from lysine
gl ycine, or aspartic acid; amino acid f is sel ected

far @erine] améinomacid sk setdoted from plemgalanires @aline, an18Gcine;
acid g is selected fromleucine or phenyl al anine or is

RORINORICRE RIS seRiBtaPfram Glutarhimess! I?ﬁhé dadd 8fino acid x is
phenyl al ani ne or tyrosihe or i s not
selected from glycine or sering;

wherein CDR3b comprises the amino acid sequenceyza' b’ c'd’ e’ f .
gh'ijkim n o p qr, wherein amino acid y is selected from glutamic
acid, aspartic acid, serine, or glycine, or is n.ot present; amino acid z is
selected from leucine, glutamic acid, aspartic acid, histidine-proline, or
glycine, or is not present; amino acid a’ is selected from glutamic acid,
tyrosine, or Ieubine, or is not present; amino acid b’ is selected from leucine,
asparagine, glycine, histidine, tyrosine, or tryptophan, or is not present; amino

acid ¢’ is selected from arginine, serine, glutamic acid, tyrosine, glycine, or



present; amno acid i is serine or not present; am no
acidj is serine or not present; amno acid k is

sel ected from asparagi ne, threonine, or not present;
amino acid | is selected from asparagi ne, isoleucine,

or valine; amno acid m is selected fromlysine,

argi nine, asparagine, or aspartic acid; amno acid n

is selected fromasparagi ne or serine; amno acid o

i speehdalanihel poiw notposserd; amirkpacitlide isaglydine tor yphoiphrasent;
or asparagine; amno acid p is |eucine; and am no
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aspar agi ne; wherein CDR2a conprises the amno acid
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serine, or aspartic acid;, amno acid v is sel ected

f ragifl Tds @?ﬁcwéi iserm alying or hasinge, aicisdolpresent) aminedacid | is
fromglutanmc acid, glutamne, or alanine; and amni no
acselesteiidrape hyrosind, Glutamicedidar asppHicaagiteyr isnot present; amino
t hreoni ne; wherein CDR3a conprises the am no acid
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ar gi ni ne; am no aci ected mtyrosi
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p HEq (hycing, nf@lm@,stumsune; Cuicasaartib aaid,canis nobpresent; amino acid o’
tryptophan; amno acid e is proline; amno acid f is
prisiseleetat from lencihe palanieel glyamenor 8¢osing, or is not present; amino
tryptophan, |eucine, proline, tyrosine, or

| sRfi€pCistRiecid fram M@trﬁ&hlﬁehphér%;léiﬁﬁf?n@”bf‘@r@éne amino acid
asparagi ne; and wherein the first pol ypeptid in
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seco ol ypeptide conprising at | east one
I?d]f{genf’%ﬁl ty determning region (CDR) sel ected
fromCDRl b, CDR2b, or CDR3b wherein CDRI b conprises
the am"Herai taewatp@ﬁséeamm@oalaaon vith amaritbary lightsbain, is
acid ais serine or is not present; amno acid b is
s elpabledfihindingdiairt i c
[009] In certain embodiments, the invention provides an

isolated specific binding agent, wherein the specific binding agent comprises:

(i) a first polypeptide comprising at least one comiplementarity
determining region (CDR) selected from CDR1a, CDR2a, and CDR3a |
wherein CDR1a comprises the amino acid sequence abcdef
ghijkimnop g, wherein amino acid a is selected from lysine, arginine, or

glutamine; amino acid b is selected from serine or alanine; amino acid ¢ is



acid or glycine, or is not present; amno acid c is
sel ected fromaspartic acid, glycine, serine, valine,
t hreoni ne, or isoleucine; amno acid d is tyrosine;
amno acid e is selected fromtyrosine or glycine;
amno acid f is selected from isol euci ne, nethionine,
or tryptophan; and amno acid g is selected from

hi stidine, asparagine, or serine; wherein CDR2b
conprises the am no acid sequence hi j k1 mn opq
r serine, aning agid diie ghutamine; @mingiagiche isssaletiedtfaamfsedne,
tryptophan, tyrosine, valine, asparagine, or glutamc
aglydineaot aspatic dicid; iatninelaeid £id Jelented freheuslinzeor isoleucine or
phenyl al ani ne, or valine; amno acid j is selected
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AFAPDE @miep acidstels srlecteddTam @SRaragie, BIRRNRR, 8; not present;
amno acid pis selected fromthreonine, isoleucine,
o’mingsacid | isssgiacteddiam @spar@h@dsdeuéinemﬂvampaaajmm acid m
or tyrosine; amno acid r is selected fromtyrosine or

his seletitewefromelysine, ajinine, h§p§r@Fﬁf§ efl abparicAlor idMinBacid n is
asparagine; amno acid t is selected from glutam ne,

asﬁa‘l’é‘dﬁt&ﬂ $roRt hepardigin &f séifhe; AMiRG a%fd g |§Jséi§f:l%%| osine,

fromlysine or Serine; amno acid v is selecte om
n i No.
pf‘%%% Satl BiptobliehFratlaglig) Afing %ﬁda%sﬁ%u%e%a&d piino
cted fr ci.ne, or rine; wherein CDR3b
ﬂ.%é@'epf?@ ﬂﬂ%rﬂ!aafaﬁdg@sweﬂaesearfgwe b o d e
f g h i k' 1! o' r', wherein amno
acidy is wﬁet@GDﬂ?@wowpm@ﬁm aving, acid peavencacsdu v w
serine, or glycine, or is not present; amno acid z

ixs whelreiatazainbramid ¢ izme‘eleaedg‘mm dnyptopiaing alamdns Maline, glutamic
acid, histidine, proline, or glycine, or is not

RICRE @It iglycirte; 2eniaei atids i lapfie Enfiflo e 8l aringi ﬁn'ﬁﬁ% Qc.d uis
terSI ne, or | euci ne, or is not pr esent am no acid
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hi st ty'rosn ne, or 'tr
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alanine; and amino acid x is selected from serine, asparagine, or threonine:

wherein CDR3a comprises the amino acid sequence y z’a’ b' ¢’
de'fgh, wherein amino acid y is selected from glutamine or Ieucine; amino
acid z is selected from glutamine, asparagine, or arginine; amino acid a’ is
selected from tyrosine, histidine, alanine, or serine; amino acid b’ is selected
from phenylalanine, tyrosine, aspartic acid, asparagine, or isoleucine; amino
acid ¢’ is selected from serine, glycine, or asparagine; amino acid d is

- selected from proline, tyrosine, threonine, phenylalanine, aspartic acid,



phenyl al anine, or is not present; amno acid d' is
glycine or is not present; amno acid e' is selected
fromtryptophan or tyrosine, or is not present; am no
acid f is aspartic acid or is not present; am no acid

g is selected fromserine or arginine, or is not
present; amno acid h' is serine or is not present;
amno .acidi' is selected fromglycine or tyrosine,
or_is not present; amno acid j' |s selected from .
t YFHRG DN f&ﬂi?@fﬁrﬁ aqUNQ ackk €'48 pErltne: apine ackk T isgrglipe or is
present; amno acid k' is selected fromtyrosine,

pHeh pregeati aminogcic gpigrttyiptophand leuning, praline, tyosinenor
amino acid I' is selected fromtyrosine, aspartic
adsaleudinagtardi amjinooacid ' jepthogdrine opasparagire; pnedsent ;
amino acid m is selected fromtyrosine, glycine,

aspar t whe?§indhe Fitsti poleplitle SRl 293 cialibn vt ah aRtiBS®Pheavy
amno acid n" is selected 9 fromglycine, valine,
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amipno acid q', i partic acid, and amno acid r' is

5 Sptermwaing regip0 ACPIRD Selested e CFRity GclPReb, orkDR3b
proline; and wherein the second pol ypeptide, in
avdereinGRIR 1hicompaiseathe Bodyo atidgaquehaem b csl e igaherein

of binding HGF. [010] In certain enbodi nents, the
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at | east one am no acid sequence selected from SEQ ID
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I'n certdln enbodi ments, the !nventlfn provides an
gL el SRBEL AFedfRR o e &RPhg fEfie, 808 £F Ghsine
Sh s B0 sk NG S soteced o

nucl ei ¢ acid nol ecul e conprising at | east one

- nigelestsineg anefbipning or typlapheayand gmiseacidy oelected fram

7,9, 11, 13, 15, 17, and 19. [013] In certain
ehistidinepasparagine, bnsering;on provi des an i sol at ed
nucl ei ¢ acid nol ecul e conprising at | east one

nucl eoti de whari ODRALLORDEGeE MRS AékdNSguéncdhifkImn
8, 10, 12, 14, 16, 18, and 20.

¢ pqrstuvwx, wherein amino acid h is selected from tryptophan, tyrosine,

- valine, asparagine, or glutamic acid; amino acid i is selected from isoleucine,

phenylalanine, or valine; amino acid j is selected from asparagine, serine,
‘tryptophan, or tyrosine; amino acid k is selected from proline, serine, tyrosine,
or histidine; amino acid | is selected from asparagine, serine, or aspartic acid;
amino acid m is selected from serine or glycine; amino acid n is selected from
glycine or serine, or is not present; amino acid ¢ is selected from glycine,
threonine, aspa!t'ic acid, serine, isoleucine, or asparagine; amino acid p is

selected from threonine, isoleucine, or lysine; amino acid q is selected from



[014] In certain enbodi nents, the invention provides

an isolated nucleic acid nolecule that encodes a

pol ypepti de conprising at | east one conplenmentarity
determining region (CDR) selected from CDRla, CDR2a,
and CDR3a 10 wherein CDRl a conprises the amno acid
sequence abcdef ghi j k I mnopq wherein
amno acid a is selected fromlysine, arginine, or
glutam ne; amno acid b is selected fromserine or
aPERATAGINERR ttpsing; @nainp acideisi salectadifion hedsing ardistidine;
glutamne; amno acid e is selected from serine,
gaywinacideris sspeted froacaldninendmaspacaging; amirseheidttdsiselected
fromvaline or isoleucine or is not present; am no

afebh gluizdnine) gpartc htldMot Ettﬂin&eaﬁf ind e Bl sEkaed Horh fysine
not present; amno acid is selected from

p&eéé’rir@ ARG aBid ¥ & LIEABd Honh ?hggg,laid?ﬁﬁé ﬁ%ﬁlne a5 Bhcine:

acid | I's serine or not prese

S no acid k el ect ed rom
a%%!;!?ﬂa KB s BRT o Rt ate, SndBriife Feidx
IS S% ggt ed from asparagi ne, isoleucine, or valine;
€ ycpge Yet¥ed from |ysine, arginine,
aspar agi ne, or &artl c acid; amno acid nis
sel ected f rwhergipEDRAMeomprises theeamint acid sequencé y za’ b’ ¢’
selected fromtyrosine, aspartic acid, tryptophan, or
ab @af ggihhie] kalimio’ atp'dy’p’, vehdreimcamitio adid yagisaectad frent
is selected from al ani ne, glycine, or asparagine;
WIetehio a@ﬂ*’%@pél@l&lﬁd@ &52ri Beoﬁglyﬂfheaﬁf & ﬁ&gﬁ?ﬁéﬁt Amind acid z

vV W X, wherein amno acid is selecte rom

%‘é@feﬁfgbaﬁom%@&hﬂggiui’ﬁhfcﬁemd gAgg)ta?fg e aﬁl@ﬂ%m?r proline, or

gl ycine; am no aci ahtn
.seri.ne, amn [ se ected, . fromthreonine,

Ve, or3F mBEpaReft Ao, X Arls siecioq o SRaBEeRrid,
from arginine or leucine; amno acid wis selected
HYI9RING: Of larcineaor i gl RresaNti @minp acigl s selectedifram leycine,
.acid xis selected fromserine, asparagine,

@sphragims, rgiycrﬂhdﬂﬁudm@ﬂ&ﬁmmmrmrtmaphdre onig not w@sdnt amino
sequence y z a' b ¢ d e f g h', wherein amno

acidic'\ls seles@dccRbmdcargimme, BedineGkadic AGY Cﬂyftﬁsméﬂﬁlmne or
acid z is selected from gl ut am ne, aspar agi ne,

RSP0 s e 5855 D s
%%Iﬁg ta%ﬂi é’ 18 Dobted from tryptophan or tyrosine, or is not present; aminq
acid ' is aspartic acid or is not present; amino aéid g’ is selected from serine .
or arginine, or is not present; amino acid h' is serine or is not present; amino
écid I' is selected from glycine or tyrosine, o-r is not present; amin'o acid j' is
selected from tyrosine, glutamic acid, or aspartic acid, or is not present; amino
: acid k' is selected from tyrosine, phenylalanine, or aspartic acid, or is not
present; amino acid I' is selected from tyrosine, aspartic acid, histidine, or

tryptophan, or is not present; amino acid m’ is selected from tyrosine, glycine,

aspartic acid, proline, or serine, or is not present; amino acid n'is selected



phenyl al ani ne, tyrosine, aspartic acid, asparagine, or
i sol eucine; amno acid ¢' is selected from serine,

gl ycine, or asparagine; anmino acid d is selected from
proline, tyrosine, threonine, phenylal anine, aspartic
acid, leucine, or tryptophan; amno acid e' is

proline; amno acid f is proline or is not present;
amno acid g' is tryptophan, |eucine, proline,

r.J m ng aci d
g V%E%ﬁﬁ% R orparfiepaRof ﬁemBar%%rﬁt agino acid o
in asr f%ﬂ W th anti body heavy chain,
cdpEGIFEIRA T GPﬁ'ﬁ'eh% {56 IINCIRR SR OSHIR: 6F '%H@E@fesent amino
[015] In certain enbodi nents, the invention provides
arfciq polsaelerted s medtiptinen pbenylelaring, astyrosine; amino acid o
pol ypepti de conprising at |east one conplenentarity -
dds espariicrayid, eyidam{noRi)id s'6k aelearded from GRIRE) tyroSinB? Boleucine,
and CDR3b wherein CDRlb conprises the amno acid
SQﬂprm%%nB c def g, whherein amno acid a is
serine or is not present; amno acid b is sel ected

from aspar tv!lfferéfh' tﬂect cgﬂ{;i ¥3‘H rﬁfegst‘aé r?aé’s%%xééf’bﬂg\tﬁi)% PH antibody

am no acid IS se pafti1c aci

S alin oni.ne, I sol eucine; amno acid d
i'ghp‘?/l?%é 'ﬁeca%g FDJE?‘& J'GE sel ected fromtyrosine

or gl yibﬂ@ am n? acid f is selected fromisol eucine,

net hi o or t 1% EEERRAMbadNes nbedayentipn rrovides an

sel ected from hi stidine, asparagine, or serine;

whelated rohEptideqemprising Btleast ave aniito seglsemuericei sglected

K1 mnopqgr st uvwx, wherein amno acid his

s éloae SEA) 1D OIO:124) 260 2BAR0, :le,r%i:m}‘SB\,/ﬂbj aed 42,

asparagi ne, or glutamc acid; amno acid i is selected

fromi z(ﬂ?ﬁum ne, . phenyl al ani ne, or valine; am no acid

j is's t ed frmgﬂﬁl‘eﬁﬁp%m%ﬁ%th@ 'nVQﬂtWtRfQM'ﬁlﬁS&n

tyr05| ne; amno acid k is selected from proline,

snalated plOJMn@@ltlde comprisinthaklendt ore aarino acmlcseiqUence selected

sel ected from asparagi ne, serine, or aspartic acid;

- affonpSEG D NO: 25 @720 681 f33)B5; &7 88, 41, s1d/48ne; ami no

acid nis selected from glycine or serine, or is not

pr esen[ mno acid o is selected from gl ycine,

t hr eonlH@] as par In eerfain @mbediments,ithe in@sitien prevides an

asparagine; amno acid p is selected fromthreonine,

i isolated npeleimacitl yeolesuleasimprising dt tpaist onelrmmtamdérsmuence

selected from SEQ ID NO: 1, 3, 5,7, 9, 11, 13, 15, 17, and 19.

[013] In certain embodiments, the invention provides an
isolated nucleic acid molecule comprising at least one nucleotide sequence

selected from SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20.

[014] In certain embodiments, the invention provides an
isolated nucleic acid molecule that encodes a polypeptide comprising at least
one complementarity determining region (CDR) selected from CDR1a,

CDR2a, and CDR3a
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asparagine or tyrosine; amno acid r is selected from
tyrosine or histidine; amno acid s is selected from
al ani ne or asparagine; amno acid t is selected from
gl utam ne, aspartic acid, or proline; amno acid u is
selected fromlysine or serine; amno acid v is

sel ected from phenyl al ani ne, valine, or |eucine;

amno acid wis selected fromglutamne or |ysine, and
am no aghetein COR1a&lopgbrivbsf themngihy CichPsedueireidiBicdefghijk
wherei n CDR3b conprises the am no acid sequence y z a'
b’ 1§ h. Fp g€ whBreifl anhino lacid a ié‘éeibbte?‘ frdn | 'iné),'argi'niﬁé,:or
wherein amno acid y is selected trom gl utam aci d,

a in [ i.ne.. aor i s not present: .
anfRahiie: 3o RRL I so Bt A Brind o oyl b ARG o 1
aspartic acid,  histidine, proline, or lycine, or js
nGETPPeYIHIC BGRUHS SHERENIRE: Elr@mgél%?é%isg’%ﬁdgﬁ%aﬁﬁ“@e’
acid, tyrosine, or leucine, or is not present; am no
a@lyeing, araspartisacd amipem acditlssslected franaygaling or isoleucine or
gl ycine, histidine, tyrosine, or tryptophan, or is not
pieeenpresant; aminaacid gls selectet dxine tbdcirenoaplggmyialanine or is not
serine, glutam c acid, tyrosine, glycine, or

PRessdrt! Aindeaci@h is SeRRtedPrEFEHenyiilhRiRedftititodind & is not
glycine or is not present; amno'acid e s selected

! PPRRYEHORR Pls dHrRS0 It Pbodrit Aind R8T 5ol Bfnot

is aspartii Cc acl presen no acl
9" is selected.ffomserine. or arginine, or.is not )
o Pint erhpors i ki SIScl e o ambatading thesonine. ot present;
amno acidi' is selected fromglycine or tyrosine,

oMo Agid lis selested flommspasaging; ispleucmes er ¥afing) amipmacid m
tyrosine, glutamc acid, or aspartic acid, or is not
pisesaected dranm dysires iadgikineg, espatagine orfasparticyacd; amaino acid n is
phenyl al ani ne, or aspartic acid, or is not present;

ageketaciréinlaspafadin of 6efiné;r AMinoyddid bNE seRTRY frb tyrosine,
acid, histidine, or tryptophan, or is not present;

<288l B SELSEAGRR SR 54 g amin

aspartic aci not

an..no, acl i cted, fromalycine, valine,

t )g/lr:@sq %eé’e‘?%tﬁe%irégf %ag'"bec ig&m%e;, qr%sﬁg;agbrp%sem ; amno

acid o', is %‘gﬁlsé:t ed from | euci ne, alanine, glycine,

or tyr ‘HQPFF‘é’,’ %Cﬂwr'ﬁﬁ%iﬁﬁm'%ﬁﬁ'g SegErAC T Sit v W X,

sel ected from net hi oni ne, phenyl al anine, or tyrosine;

awhateinemine acid; ris sefrated foarirgptophan.atanineavaline, 'glutemic

sel ected fromvaline, tyrosine, isoleucine, or

paditj areglyeind; amino acid s is alanine, amino acid t is serine, amino acid u is
selected from threonine, serine, or aspartic acid; amino acid v is selected from
arginine or leucine; amino acid w is selected from glutamic acid, glutamine, or
alanine; and amino acid x is selected from serine, asparagine, or threonine;

wherein CDR3a comprises the amino acid sequenceyza b’ ¢’d' ' 7

g’ I, wherein amino acid y is selected from glutamine or leucine; amino acid z

is selected from glutamine, asparagine, or arginine; amino acid a’ is selected

from tyrosine, histidine, alanine, or serine; amino acid b’ is selected from

11



wherein the pol ypeptide, in association with an

anti body light chain, is capable of binding HG

[016] In certain enbodinments, the invention provides

an isolated cell line that produces an anti body

selected from1.24.1, 1.29.1, 1.60.1, 1.61:3, 1.74.3,
1.75.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1. [017] In
certain enbodi nents, the invention provides a nethod

of inhibiting binding of HGF to Met conprising. ] ]
adiefiyEianinagtysosipe dstastiopeidi asparagieg of isolgycing;@rgino acid ¢’
In certain enbodi nents, the invention provides a

pas gplEstedifromosspines ghygire, dr asparagine;ammo ad d’ is selected from
sequence selected fromSEQ ID NO 164 and 165. 14

[ BrBiing, nyresireaitireenirediphenylalaniie dspuetiv a6ld, Bueiedes a

pol ypepti de consisting essentially of at |east one

?g@)b@T%}zféo ) Y YeiPe’ iS g@g‘&e AnhiR8BcrEid ok of #néfresent;

I'n certain ments, the invention
r . QS iy 1 0L [ i S-C )
Dt Rif o3P et G R . T ifERE A
from SrE?g'FlEN%\ 164 and 165. OZlé In certain
erfiBgP IS REONIRRRR RNABOBE 8B an  anti body or
anti gen bindi ng domai n which is capabl e of binding at o
eas hain,
| east dyieredimthadaynapticeg ineassociationcvith apehiibegphepvy chain, is
NO 164 and 165. [022] In certain enbodinments, the

i rrapablecsf kinding depatooyid homlvthdaeiob (lAGHNg an ant i body
capabl e of binding hepatocyte growh factor (HGF)

conpri §018} adm nilgiceftaitferdboliPiéits Othe iRtdMiRBodRles an
selected fromSEQ ID NO 164 and 165 to an aninal and

Ty S o ARt ek B B oo
PP ERTEr I aelymifBRr e GHR BeERt FnPRABY

f r. (HGF adm ni stering a pol ypepti de conpri si ng
a?ﬁﬁ@%%ta% D%ﬁ no aci d sequence selected from SEQ I D
NG 164 and 165.

wherein CDR1b comprises the amino acid sequenceabcdefg,

wherein amino acid a is serine or'is not present; amino acid b is seiectéd from
aspartic acid or glycine, or is not present; amino acid c is selected from
aspartic acid, glycine, serine, valine; threonine, or isoleucine; amino acid d is
tyrosine; amino acid e is selected from tyrosine or glycine; amino acid fis
- selected from isoleucine, methionine, or tryptOphan; and amino acid g is
 selected from histidine, asparagine, or serine;
wherein CDR2b comprises the amino acid sequencehijkimnopqr
s t u v w x, wherein amino acid h is selected from tryptophan, tyrosine, valine,
| - asparagine, or glutamic acid; amino acid i is selected from isoleucine,
phenylalanine, or valine; amino acid j is selected from asparagine, serine,

tryptophan, or tyrosine; amino acid k is selected from proline, serine, tyrosine,

12



[024] In certain enbodi nents, the invention provides a

nmet hod of decreasing or preventing binding of a

speci fic binding agent to hepatocyte growth factor

(HGF) by adm nistering a pol ypeptide consisting of at

| east one am no acid sequence selected from SEQ ID

NO 164 and 165. 15 [025] O her enbodinents of this
invention will be readily apparent fromthe

di scl osure provi ded herewi th. BRI EF DESCRI PTI ON OF THE
FPGuREdiNe) 26)in¢agidrids splestrsiBom akpatagigeaserite, ka@spartic acid;
Iight chains of certain antibodies to HG- show ng

t baiino geidnmlis selectddfromnsstingsor ghtine] amio gsid® is selected from
identifi cations are indicated to the right of the

aglycheddr SercBald M6t preEérSlU éﬁuﬁo gcﬁr@!%ssé@ctéﬂ"fﬂﬁn @whe

sequence al i gnnent of appa l'i'ght chain variab
A e it Pl s

nd| cated ,as .bold |Iines above . the ali
SERERELEOT thiEerie. S ESORE ARG, alHiR B anRarIdRRgom
heavy chai ns of certain antibodies to HG show ng
t RERIragmreren tyrasines 1amine asid pis. satpetad frome tyrgsing or hlstldme
identifications are indicated to the right of the
aamirmagiddesisglaiéd from Slaginecor2isparagmeaamamo acidads delected
sequence al i gnnent of gama heavy chain variable

rfe@inaglataphing eadartic abidi, begdidimet Antiisd acidal [ $diBcted TR lysine
identifications are indicated at the |left. The CDR

I §i%&Hh: %‘hﬁ[’lb% PRlesbiast §H‘¥Ldi’n mgh%ﬁlzla%ﬁﬂg vdifg, &t fegeﬁ@;

sequences _Figure sequences encodl ng
vart ab ht and .the hea
cFlnEage v BRIPReL T OB il o e, AR o ™

germ |ine designation, and sequence ID are indicat ed
f%ﬁle"t@g fpra Qr sefi€ nat ural si gnal pepti de

sequence is underlined. The 16 DNA sequences of the

hunan waeiein CRRSb cemprisgeihecaminaacidraegiuense yrza’ bilcsd' e f

shown. [029] Figure 4 shows am no acid sequences of

vgit’ diflié Frrmalom’'aip’ q' ', wherein amino acid y is selected from glutamic
acid, aspartic acid, serine, or glycine, or is not present, amino acid z is
selected from leucine, glutamic acid, aspartic acid, histidine, proline, or |
glycine, or is not present; amino acid a’ is selected from glutamic acid,
tyrosine, or leucine, or is not present; amino acid b’ is selected from leucine,
asparagine, glycine, histidine, tyrosine, or fryptophan, or is not present; amino
acid ¢’ is selected from arginine, serine, giutamic acid, tyrosine, glycine, or |
phenylalanine, or is not present; amino acid d’ is glyciné or is not present;
amino acid e’ is selected from tryptophan or tyrosine, or is not present; amino
acid f is aspartic acid or is not présent; amino acid g’ is selected from serine

or arginine, or is not present; amino acid b’ is serine or is not present; amino

acid i is selected from glycine or tyrosine, or is not present; amino acid j' is
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of the light and the heavy chains of certain

anti bodies to HG. Antibody nane, germline

desi gnati on, and sequence ID are indicated for each
sequence. The natural signal peptide sequence is
underlined. The am no acid sequences of the human
Kappa, 1gGl, and 1g& constant regions are also
shown. [030] Figure 5 shows am no acid sequences of

complementarity determning.regions (CDRs) of the R
RS dth s R B Bl i Shdparic PoBuPLs il Present; amino
Anti body nane and sequence ID are indicated for each
sedtidics sepglad drosntyasing, ahemdalaping, o6 gepartie acist, ociraot

of the light <chain of certain antibodies to HG-.

Fi present Bnghowcihll iscsadedidd Sra dyTosinef aspzbis aoid, histidine, or
heavy chain of certain anti bodies to HG. [031] Figure

6 teypstophamsatlis aopprasent eirgintidbid ol SélesREtfRIM tyrosine, glycine,
ant i bodi es to HGF, discussed in Exanple 8. Figure 6A

shespar@haid! pRIna ogﬁé’iﬂé, Q)r'?@hapﬁresgbﬁ %&ﬂn?%g%’b?"@? selected

data froman equilrbrium’solution ne gure

7 [.O, fro . ts ' S .
! e el Bl e, oG 6. BLRIR eftESing.acid o
ta bind,t human, HG= and to nouse HG-, Panels on the .
ww%%@fgomﬁﬁy%ﬁowanm ¥R G dWOsines B BARERIRESHE amino
per formed under non-reducing conditions. Panels on

t HRcid pgistseleded from gethinbinea phenyalanineos tyrosime; amino acid g’
experinments perfornmed under reducing conditions. 17

[ 08 abpéitiguacid, Garshamino-heid rds cefented\ronvedling, Gebsine, isoleucine,
Sorter (FACS) data from experinents discussed in

Bamblng .an@ssessi ng bi nding of certain antibodies to
certain targets. The top of Figure 8 shows FAGS data

fromc Ki 1.fd (Al P
Pancl o 4 al SRERMIRPIREL I SeorRRA Wi aR b0y A Bnain. i
S I L acki;.n get incubated with FITC and PE,
ré%%gg'ﬁ Q/@Y'ngﬁé{:s 3 and 4 show data from control
sanpl e? @onpri sing FITC and PE | abel ed d5, HG-, .
respecttP®l y, butn cerRingMEodarits; e inyeniionprayidss an
Panel s bel ow the solid [ine show FAGS data from
exgiatedwaildinettbat proglutey anantibodyisetected fiom 1.2dr1, da2h 1,
anti body, the first panel (fromthe

1.60.1, 1.61.3,1.74.3, 1.75.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1.

[017] In certain embodiments, the invention provides a method
of inhibiting binding of HGF to Met comprising administering a specific binding

agent to HGF.

[018] In certain embodiments, the invention provides a

- polypeptide comprising at least one amino acid sequence selected from SEQ

ID NO: 164 and 165.
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| eft) shows data from control sanples |acking target,

the second through fourth panels show data from
experiments in which the target was: human HG-, nouse
HG-, and human d5 HGF, respectively. [034] Figure 9A
shows a schematic of a plasm d encoding avidin

adjacent to a nultiple cloning site which was used to
generate fusion proteins conprising avidin and target
protein as is discussed in Exanple 8. Figure 9B shows
the sefflihce of bhtastain emhatiimentsO¥8] invegiiere provMidessad
10B show schematic representations of certain fusion
ppolypeplideacshsisting ¢sseintially bf adleast aresamino dcideegserce n
Exanpl es 8C and 8D, using those fusion proteins.
FsgleeRd¥m SRWIDNOS t64 B8Rl I165 epr esent ati on of

certain fusion proteins having point nutations,
insertions, or deletions. Figure 10D shows the am no

aci d s@é?rﬁiances olh castaiaembedimeotse thadrventiampravidsgsoa specific
of am no acids 451-731 (SEQ ID NO. 120 and 121,

r pisdiegt agarit whichwist dapaiée obbindkmtdémj CnerERiTRUEd sequence
sequence indicated (SEQ ID NO 122). 18 [036] Figures
1dheatad floln BEDIWNEL{6ARAHNEES Oof protease :
protection experinments on human HGF as discussed in
Exanple 8E. Figure 11 C shows the am no acid

sequerl®@d] of pepnicsskin eotbedireents: e ipventiw pravides an

di gestion by binding to antibody 2.12.1 in that work.

[ &tiblodlicy @ntigen Dindi2dPdshmain ke iscdpable eidipdingtaiieast one
bi ndi ng assays discussed in Exanple 8. [038] Figure
I@nrdoNed be§Gertad %Iéét@@fﬂﬁﬁ@@d) IpANOOT6LBRAVISS.

di scussed in Exanple 9. [039] Figure 14 shows data
fromneutralization assays in PC3 cells discussed in
Exanpl{822p. [ 040n cerigin embedinents, thetinvéntion previdsista method
assays in U-87 cells discussed in Exanple 10. [041]
Fofgintainihg srhaméibodysedgablé obbindimpehépatotite drowtisaetbr (MGF)
Exanpl e 11 assessing the effect of certain antibodies
Ldrifsity abhiristéng at least one polypeptide selected from SEQ ID NO:

164 and 165 to an animal and obtaining an antibody capable of binding HGF

from the animal.

[023] In certain embodiments, the invention provides a method
of decreasing or preventing binding of a specific binding agent to hepatocyte
growth factor (HGF) by administering a polypeptide comprising at least one

amino acid sequence selected from SEQ ID NO: 164 and 165.

[024] in certain embodiments, the invention provides a method
of decreasing or preventing binding of a specific binding agent to hepatocyte
growth factor (HGF) by administering a polypeptide consisting of at least one

amino acid sequence selected from SEQ ID NO: 164 and 165.
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xenograft tunors in mce. Figure 16A shows
dose-response data for antibody 2.4.4 on U 87 MG
xenograft tunmor growth in the mninal residual disease
nodel . Figure 16B shows the dose-response data for
antibody 2.4.4 on U- 87 xenograft tunor growth in an
establ i shed di sease nodel. Figures 16C, 16D, 16E, and
16F show data from head-t o-head experinents testing
antibodies to HGF in a U-87 miniml_ residual disease
nodel (083 Hier embogimentsofthiginvendioapvill hedeadily eaparent
nodel (16E and 16F). DETAI LED DESCRI PTI ON OF CERTAI N
EXEvRitiAdRNisclasBEDb iduides! ASrefnith2] It is to be understood
that both the foregoing general description and the
followi ng detailed description are exenplary and

expl anat ory onIy and are not restrictive of the

i nvention, as cl In this application, the use
ofBRIRF BESGRIET l@N@EJéréE filleURE® al unl ess
speC|f|caIIy stated otherw se. In this application,

t he useo% urt her f]% 1 @?ﬁé&,ﬁ ge&ggﬁﬁran?éffﬁnsﬂpa light chains of

ot her wi‘tse:

|nclud|n for . .

- (R RAb g tqv\ﬁaf:ﬁwng Ao fhe FpiRonsyies, Germ lne
terms _ such as "elenent" or "conponent" enconpass both
elgeneridentifications Amindinated tmihe ighi of dhe aniibedyadesignation.
el enents and conponents that conprise nore than one
s Higumet 1 Bish@ss as;mninbianid sgqstradecalignninentwif kappallight clrn
use of the term"portion" may include part of a npiety

OlyatifBleahione dTRiefthih antibbiiies iteHSET t Geim ina YenaSdeatRtations
herein are for organizati onal purposes only and are

NQre ﬁrﬂ%&%e&%{?fﬁé iked A DR Fédr;lﬂ}é b |ﬁH agrﬁuoeﬁnes above

descr docunent s, tirons o ocu

C'ﬁedzlncLQés Ilcatlon i ncl udi ng but not I|mted
t6 %3{%% (blf'ﬁ £ applications, articles, books, and
treati ses, are hereby expressly |ncorporated by

refere Ji n thelFigigatdA shows a'dendifograni BP§@mma heavy chains
_ Definitions [044] St andard techni ques may be used for

r%‘?ﬁ@ﬁélﬂﬁ?{ﬂb%ﬁst ‘?JIGQ%'F\P {deﬂfg%@%ﬁ@%léﬂor@?ﬁ’ps. Germ line

tissue c Ore and trans
gene identifications are indicated to the right of the antibody designation.
Figure 2B shows an amino acid sequence alignment of gamma heavy chain
- variable regions of certain antibodies to HGF. Germ line gene identifications

are indicated at the left. The CDR regions are indicated as bold lines above

the aligned sequences.

[028] Figure 3 shows DNA sequences encoding variable
regions from both the light and the heavy chains of certain antibodies to HGF.
Antibody name, germ line designation, and sequence ID are indicated for

each sequence. The natural signal peptide sequence is underlined. The
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el ectroporation, lipofection). Enzymatic reactions and
purification techniques may be performed according to
manuf acturer's specifications or as commonly
acconplished in the art or as described herein. The

foregoi ng techni ques and 20 procedures may be

generally perforned according to conventional nethods

well known in the art and as described in various

general and nore specific references that are cited
aRiNAdseduences of ﬁlne.)ggﬁmmt Kapra, Jg6d eand dg@2idonstarit oegions are
See, e.g., Sanbrook et al. Ml ecular Coning: A
Labomﬂtmmy Manual (2d ed., Cold Spring Harbor

Laboratory Press,” Cold Spring Harbor, NY. (1989)),

whi ch tﬁ anorpo ated herein by reference for any

pur pos?29n| ess EGHES f °“(§e§mm°t§“6ﬂ§eﬁl='€“?ﬁ%9f ‘éﬁﬂ?b'e regions

t he nomencl atures utilized in connection with, and

t olthedigbt and the peavediains o aertaiscntibedias tofHGF. Antibody
anal ytical chem stry, synthetic organic chem stry,
amamgedemn-finé desidnation navk séqueicecifeatesinticates foridze
herein are those well known and commonly used in the

agdquepican ddicthathied Efgr%lllPépﬁ@é/ séﬁumlsf&fde?m‘?éﬂ Cfhe amino

synt heses, chem cal analyses, pharnmaceuti cal

T SEERRs OBTHMAPRapBI g, BE o7t TR e

P, t disclosure, the following terns, unless
o%*géga/?g’@ i ndi cated, shall be underst ood to have the
foll ow ng meanl ngs: [046] The term "hepatocyte growh

fact orfozer HGFF:Q@fe%%hb@s%muﬁ@'dﬂitF@édé <§ret forth
|n Nakanura et al., Nature 342: 440-443 (1989

ﬁ\tre]ailltérgg H%Egr{m g"(‘@% onQ%Cb%% C?ef %é’ ﬂéﬂqo%ﬁ hggvc'y chains of |
V ““rr”%ﬁfe%cﬁ'  GEHER ARt B seqtiencs g indicated for
rtion variants, fusion pol ypeptides, and

r%eaé'@ﬂﬁ@, Frigse Sdsshaws aptinG paIdsasmiensen o CDRs pithe light

poI ypeptide includes termnal residues, such as, but
whain ohdertain aotibodiaséo HEfGUETLEe EEsshhve smiga abuiMuemjpe of
resi dues, amno term nal nethionine residues, |ysine

mmg@eme hegvy ¢lesih &k esrtanciribotiiss ©HEFot ei n -
resl aues

[031] Figure 6 shows restults of Kp determination of certain
antibodies to HGF, discussed in Example 8. Figure 6A.shows data from a

kKinetic method. Figure 6B shows data from an equilibrium/solution method.

[032] Figure 7 shows autoradiograms from Western blots
discussed in Example 8 testing the ability of certain antibodies to bind to
human HGF and to mouse HGF. Panels on the left (Ilén'es 1-4) show
autoradiograms from experiments performed under non-reducing conditions.
Panels on the right (lanes 5-8) show autoradiograms from experiments

performed under reducing conditions.
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[047] The term "specific binding agent” refers to a
natural or non-natural nolecule that specifically
binds to a target. Exanples of specific binding
agents include, but are not Iimted to, proteins,

pepti des, nucleic acids, carbohydrates, |ipids, and
smal I nol ecul e conpounds. In certain enbodi nents, a
speci fic binding agent is an antibody. In certain
enbodi nents, a specific binding agent is an antigen

bi ndi ndOBahi on. Kigus) 8 showe Hleorestepes Atiiated filingorter
agent to HGF" refers to a specific binding agent that

S QERIC S ddih Yrobh Bfpe@ngntdadibEmssedl inample 8; est@éding binding of
enbodi nents, a specific binding agent to HGF is an

d sl ¥nfitodiEE to E&aiﬁQél‘gtgrt]QbTﬁgﬁéﬁ %Pgme 8 SHRE EAES data

gindin agent Is an anti € i nding redgion. [049] The
e BRlEF s Y RYspelcBipahg, el PARERTTAHA 2 (rom
b U ow FelpdHEn congoLtamB & 1GFKbY ISR IN5uapiag with FITC
encoded by the sane nucleic acid nolecule. In certain

erfhsul Frefaspectivaly c Panals Jand sothaw datafremoennted spinpies

single hybridoma or other cell line, or by a
t rcongyésing FhieCramt] .PEViahbedd b daIHGR] idspdoiively, ynitdadKiyg a specific
recogni ze the sane epitope. The term "nonoclonal” is

NQjindihgiaget. t Pafely belsw the BbRT i@ EheOR FATS i Rond8xperiments
anti body. [051] The term"chineric antibody" refers to

'a'ieﬁfﬁg RRAN b i CHGE. F’Iﬁ(‘firtéé’cfh by, SHY filde gﬁnép(grorré the

honol dgous to a sequence of a particul’ar ~species

pardd qul ar . anti body ¢l e .anoth rtion,af

P R BBt SonfighEpglieadiyRl Yiag A8 5oy Brough
different species or, anti body cl ass.,6 See, e.g. U. S.
PEPWith PRB‘?’%?‘Q!“B‘?@@'F% d’ﬁxﬁﬁf'h% '%Whﬁg,thﬁﬂﬁigemiaﬁi Euma"
Acad Sci (USA), 81:6851- 6855‘-{1985)._ [052] The term

" CISeE gmatise dHGintansbaymangd e HE, despecivelyoody in  which

the CDR fromone antibody is inserted into the

f f . ' ] ta . .
crhod 1R, ¢ no FANPERIBh AR K sgrbokflad Lpasmid encoding
devidiaadabentic MRS sloniag sl adich Wag afsed a densrate fusion

enbodi ments, the anti body fromwhich the CDRis
dproteins comprising avidin and target protein as is discussed in Example 8.

Figure 9B shows the sequence of chicken avidin.

[035] Figures 10A and 10B show schematic representations of
certain fusion proteins and resulis from binding assays, discussed in
Exampies 8C and 8D, using those fusion proteins. Figure 10C shows a
schematic representation of certain fusion proteins having |':;oint mutations,
insertions, or deletions. Figure 10D shows the amino acid sequences of

human and mouse HGF in the region of amino acids 451-731 (SEQ ID NO.

- 120 and 121, respectively), with the corresponding consensus sequence

indicated (SEQ ID NO. 122).
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and the anti body fromwhich the framework is derived

are of different isotypes. [053] The term

"mul ti-specific antibody"” refers to an anti body

wherein two or nore variable regions bind to different

epi topes. The epitopes nay be on the sane or

different targets. In certain enbodi nents, a nmulti-
specific antibody is a "bi-specific antibody," which
recogni zes two different epitopes on the sane or

di f f er @¥6] ant i gehigure$af andel t showdditbCyanalyses of protease
anti body" refers to an antibody in which one or nore
cprtodd gticncexpeiriaierss onshurham¢t@id asldisassediim Example 8E. Figure
enbodi nents, a catalytic antibody is a cytotoxic

aMC lepews 1B iapkinG GRS Sé@e’merstcﬁtpepruaegprabwted[@&ﬁ]pratéerync

term "humani zed anti body" refers to an anti body in

QPECHAH by Blndi o AR 2 o P B Ot e or ot

CDR regions is derived from anot her species, for
exanpl [@3@)] nouse. Figlrg 052~ TRk shew mesiltd frgmheompetitive binding
anti body" refers to an antibody in which both the CDR

aabalyb &lidourBBAM Examips Bse substantial 'y human
sequences. In certain enbodinents, fully human

anti bodi es are produced in non- hurran mamal s
i ncl udPR8l but rogure P shawsdCoRidata fiom eeuﬁatuzatlon assays
| agonor phs. I n certain enbodi nents, fully hunman

atiscussedds Eaxmenpde @duced in hybri doma cells. In
certain enbodi nents, fully human anti bodi es are

pr odu econbi nant | 057] h term ntl - e
e T balas] £ or ar S101ex 14 SHOWBGIRI T PeUpAtoa ARSI PC3
bi nds to anot her anti body. [058] The term

"egpe sligqusaed yn bxaawle ABfers to the ability of a

speci fic binding agent to bind to a target with

Jor tath*@hooch miipar 1 ShBUE R o sl e85y U-67 cets
e Bl 850" §50™ o 1000 11 me. by et er
than the affinity for a non-target. In certain

embodirgeqt s, af fg; urtey1 6 §hﬂ§§tréélﬂtsnﬁ&nt%%p@ﬁn?éﬂté diddssed in

ELI SA assay. Incrtalne nment s Ity 1s
Example 11 assessing the effect of certain antibodies to HGF on U-87 MG

xenograft tumors in mice. Figure 16A shows dose-response data for antibody
244 0n U-87. MG xenograft tumor growth in the minimal residual disease
model. Figure 16B shows the dose-response data for artti-body 244 0onU-87
xenograft tumor growth in an established disease model. Figures 16C, 16D,
16E, and 16F show data from head-to-head experiments testing antibodies to
HGF in a U-87 minimal residual disease model (16C and 16D) or in a U-87

established disease model (16E and 16F).

DETAILED DESCRIPTION OF CERTAIN EXEMPLARY

EMBODIMENTS
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determ ned by a Bl Acore assay. In certain enbodinents,
affinity is determned by a. kinetic nethod. In
certain enbodi nents, affinity is determ ned by an
equi | i brium solution nethod. [059] The term "epitope"
refers to a portion of a nolecule capable of being
bound by a specific binding agent. In certain

enbodi nment s, epitopes typically conprise chenically

active ace grQupj of uc

exan‘pl eﬁﬂ%ﬁn no acﬁé% % e&'gfiﬁgsg%‘fglag%g '?Jlﬁ"e ﬁé 9@”9 gﬁaeral
‘g gecl fic tgree di nensj onal structural

ch@fseplpn snddaedeliouing dedailasdesaription arg exemplary and

characteristics. Epitopes may be contiguous or

noexplanatpguonly andraregiatasirictiver otiihesnventiamiasaaimeashyin this

be mnetic in that they conprise a three di nensional

st aplicatien t thetusesoftheisirguldrdnelndep thio priralaatdesDspecifically

generate the antibody, yet conprise none or only some

of stalt®) GbRAsACiIA thi§ %bﬁli‘%ld‘no tElusé of tdameitis“AR8/drS Bflless
to generate the antibody. [060] The term "inhibiting

[ f
éﬁard V\ﬂ Hg@%nd@ e?rﬂbllé)ﬁﬁ UES o?'ﬂze {e(?ma'gtgﬁﬁ&hé g'91es‘twell as
ecLeass |n.‘a |o Vi Vo,

wqtﬁsfp ity SHch o elidesy geérwgf’ bbbt flfing: 41s5, terms
neutralizing epitope is |ocated on or i S associ at ed
wi fuehas @!emsgf @[ ‘c9mpepente enégmﬁﬁ%bosh elemanits ande1)
The term "activating epitope" refers to an epitope,
whtarhpongnds cooyrigingyore gpikantlieleentsi and egraponestsithat
in activation or mai ntenance of a biological activity
i rconprise more tharon@sdbaiit unless specifibalbestaidiotherwise. Also the
enbodi nents, an activating epitope is |ocated on or
| “ Vof f
| SRy Sy Shalhe e T AOKRY oh R Sl miety
used herein nmeans a pol ynucl eoti de of genom c, CDNA,
or synt{643] ¢ ori gitre sectooreadings used berein hez ﬁqurganizational
which by virtue of its origin the "isol ated

PPurposdseaiily deid drélndt to betconatraed batlieiting tive shibjeer matter
portion of a polynucleotide in which the "isolated.

PQJe‘éEHEé@ONI%cuhﬁ;rﬁ@%%drﬁoﬁ@&@&iﬁ%ﬁs' é|ltéd AR éeﬁpl%atlon

poI ynucl eot i de whi ch not n natur

Olindidding BT ndPhimRES 15 phfbrﬁ@tégtgntaﬁ‘pﬁf%aﬂor% SHibiBE Hboks, and

treatises, are hereby expressly incorporated by reference in their entirety for

any purpose.
Definitions

[044] - Standard technié;ues may be used for recombinant DNA, -
oligonucleotide synthesis, and tissue culture and transformation (e.g.,
electroporation, lipofection). Enzymatic reactions and purification techniques

-may be performed according to manufacturer's specifications or as commonly

accomplished in the art or as described herein. The foregoing techniques and
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sequence. 25 [063] The term "isol ated protein"

referred to herein neans a protein encoded by cDNA,
reconmbi nant RNA, or synthetic origin or sone

conmbi nation thereof, which (1) is free of at |east

sonme proteins with which it would normally be found,

(2) is essentially free of other proteins fromthe

- sane source, e.g., fromthe sanme species, (3) is
expressed by a cell froma different species, or (4)
dpexedatesomayiba genextily perfodtdd adberdirey to cowieytiepalirdethods
is used herein as a generic term to refer to native

Piell RhBwn iRtheBFti dridcad Hessibld inWaNoRs YepleRsl dridrhoRR¥Secific
del etions, additions, and/or substitutions of one or

AN AR TEUEN o LG o cnion

gég%gs%m g)o 'e(lidﬁ I@Ble%hla(g éﬁigﬁrn { rnOt FW g‘ E?dq ed.,
étlve sequence. [065] The term "naturall ﬁpoccurrl %%)

oldsaering Harbordshgsaions fress, Cald siriagtHarers . %: 6198%),
fact that an object can be found in nature. For

ewhishlie jncorpoiajestheleire by refesenycetor eoyipepess) udntesstapecific

is present in an organism (including viruses) that
caetiriorissaregsredidetd ptheansragnciatures ndilizadinedshnestion vitha and
not been intentionally nodified by man in the

'Ttﬁé%l%r%w rocéthhé&‘élha%brﬁ'n&@ééé‘gg'iﬁﬁﬁfé‘é%ﬁérﬁ%’w{ Shetic

he term eraby i nked" as erein refers

unlcﬁe?)‘rrl}’% tzilrac!e ﬁ'lédq:lbl l(g@;&gﬁé%ﬂ?éue%ue réﬂe‘rﬁlgﬁgldtegg%ed
omsrgﬁ%@'ﬁ S el T Aad oy ushAi theads Slandaye

t he codi ng 26 sequence is achieved under (_:ondi tions _
derpaiares éay be used fargrhandcal slestss shemigatjanalyseser m
"control sequence" as used herein refers to
harmackeatical grepamation clesmutation, ang deliteryt and dreatment of
expressi on and processing -of coding sequences to
ViHtietd.hey are ligated. The nature of such control

{045] As utilized in accordance with the present disclosure, the
following terms, unless otherwise indicated, shall be understood to have the

. following meanings:

[046] The term “hepatocyte growth factor” or “HGF” refers to a |
polypeptide as set forth in Nakamura et al., Nature 342: 440-443 (1989) or
fragments thereof, as well as related polypeptides, which include, but are not
limited to, allelic variants, splice variants, derivative variants", substitution
variants, deletion variants, and/or insertion variants, fusion polypeptides, and

interspecies homologs. In certain embodiments, an HGF polypeptide includes

terminal residues, such as, but not limited to, ieader sequence residues,
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sequences may di ffer dependi ng upon the host organism
According to certain enbodi nents, control sequences

for prokaryotes may include pronoter, ribosomnal

bi nding site, and transcription term nati on sequence.
According to certain enbodi nents, control sequences

for eukaryotes may include pronoters, one or nore
enhancers and transcription termnation sequence. In
certai n enbodi nents, "control sequences" can include

| ctangstinggegidies caminedicomirial snethionineg residussq lysineeresidues, tag
[068] The term "pol ynucl eotide" as referred to herein
nmeaskiuas gpalorfasion frotein rdsidued. eot i des of at | east 10
bases in length. In certain enbodi nents, the bases

may be ribonucl eqtides oy degxyribhonucl egtides or a

modi f i d@‘&br m of Q@?QW@P" {596@'?‘6%‘3'%69 é&?ﬂfgé?feﬁ@  daiyral or

i ncludes single and double stranded forns of DNA

[ oB}-naiwealrapigculel thgbsnenifically dinds tof @ target. t oxarepleisrof specific
includes naturally occurring, and nodified

nuihdingiadestd incked, boigarehvest linyitetbtioy pedteins, peptides, hgcleic acids,
and/ or non-naturally occurring oligonucleotide :

| i gepaipRirates] BSIAL CArRPEMER InGlEBUIR doph S0k icdfafbs et
generally conprising a |l ength of 200 bases or fewer.

| rénqsaasméatseﬁgmiﬁd;ngg é@iﬁbﬁggﬁ%ﬁp@yﬁrn%é&mo 60

bases 1 n len n cer

l | epti d .1 13 4, 15,..27 16,,.17, 18
L GrHISERR, Lpasdicduntiho Attt aeAPGaRR BGIAY trelSimy
be single stranded or double stranded, e.g. for use

i n the [g4g)struct MR t8fmas ﬁcBHicﬁH!%a ent to HGF” refers to a
ai gonlgcl eoti des may be sgﬁ@e or an i%ense

°SEReRHhiaeh S 3T Bedieal e AR ERIo0IGH h¥Rrai
| eOnneRl. FaecREPOFRT ae e LI G 88indegior. n
ls;%ar_ groups, and the like. The term "oligonucleogtide

Katfeembodiglaies speqitshinding agert is ap@riigendiv@ing 4ggion.
phosphor ot hi oat e, phosphor odi t hi oat e,

phosph g(?tg)ge | enoagqe +BHA Sﬁ%‘lgﬁ@ﬂ%?ﬂtﬂi&g@g fefers to a heterogeneous

phosph nil ot hicate, p oranila
phosphor pam.dat e, ,,and. t L.ike. ,Se e. LaPl anche
b AEfre pf Aty aRBind et Spianss B ot Agfigen.
J. Am Chem Soc. 106:6077 (1984); Stein et al.
[050] The term “monoclonal antibodies” refers to a collection of
- antibodies encoded by the same nucleic acid molecule. In certain
embodiments, monoclonal antibodies are produced by a single hybridoma or
other cell line, or by a transgenic mammal. ‘Monoclonal antibodies typically

recognize the same epitope. The term “monoclonal” is not limited to any

particular method for making an antibody.

[051] The term “chimeric antibody” refers to an antibody in
which a portion of the antibody is homologous to a sequence of a particular

- species or a patrticular antibody class, while another portion of the antibody is

22



Nucl . Acids Res. 16:3209 (1988); Zon et al. :
Anti-Cancer Drug Design 6:539 (1991); Zon et al.

A i gonucl eoti des and Anal ogues: A Practical Approach,

pp. 87-108 (F. Eckstein, Ed., Oxford University

Press, Oxford England (1991)); Stec et al. U S. Pat.

No. 5,151,510; Unl mann and Peyman Chem cal Revi ews

90: 543 (1990), the disclosures of which are hereby

i ncorporated by reference for any purpose. In certain
ehBBWioaUsdo afeqiangs i@ differant segpies melantbody clagbelSee, e.g.,
for detection. [071] Identity and simlarity of

r bl. 9.t Batepb Nppd 1605567 and Marrisor af al. yPoal Mafl Acad Szj (USA),
known net hods. Such net hods include, but are not

| B6Bsd-8855 195k described in Conputational Ml ecul ar

Bi ol ogy, Lesk, A M, ed., Oxford University Press,

New Yor k S1988) Bi ocorrputl ng: Informatics and Genone

Pr oj ect®$2] sni t h, The ¥erm DR grefigd mnéibpd'geferndoananiibody in
(1993); Con'puter Anal ysis of Sequence Data, Part 1,

Qhichi the G Rifroraote@ritibbidp jis insErted 28 odhbs frarmewenkaof another
Press, New Jersey (1994); Sequence Analysis in

Matthmdyarin cBrialn@yibodipfierte] !Bie&antiﬁod& Mich ﬂ’feGQBR is
(1987) Sequence Anal ysi s Pri mer I bskov,

(Hisand the A %ﬁ%i@lﬁh@%&pw Jgﬂg?rﬁ °f different
S, S R o L o

e en the sequen sted. Methods to determne
e grtthogy febes mhighyt henftrwswoﬁ {F drivedaipof cifferantr
prograns. Conputer program nmethods to determn ne
||§@fbfpﬁ$y bet ween two sequences include, but are not
limted to, the GCG program package, including GAP

(Dever et at .o« ACId. S. 387 84
conet (8895l ot i peR iR aApthpey LS 18 A antibody
BLASTP, BLASTN, and FASTA (Al tschul _et .
ef?m t\wo‘er mgfe varishig regions P@m? wdFprent epdopeasThe epitopes
programis publicly available fromthe National

@Bay be andhemiapmeondibiesgt targets.nin centaig omodimeots ahaulti-
sources (BLAST Manual, Altschul et aL NCB/ NLM NI H

Bpeifisdmtibb@y m%-speﬁlﬂcsaﬂmﬂodqt” which recoyrizdsl® different
The wel | -known Smith Waterman al gorithmmay al so be

\pRBped ofl eh8 sBhForl diffBkd it antigens.

[054] The term “catalytic antibody” refers to an antibody in
which one or more catalytic moieties is attached. In certain embodiments, a

catalytic antibody is a cytotoxic antibody, which comprise a cytotoxic moiety.

[055] The term “humanized antibody” refers to an antibody in
which all or part of an antibody framework region is derived from a human, but
all or part of one or more CDR regions is derived from another species, for

example a mouse.
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[073] Certain alignment schenmes for aligning two am no
acid sequences may result in the matching of only a
short region of the two sequences, and this smal

al i gned region may have very high sequence identity
even though there is no significant relationship
between the two full- |ength sequences. Accordingly,
in certain enbodinments, the selected alignnment nethod
(GAP program will result in an alignnent that spans
at |ea go cont IRREHE Frinburaan @stibpdy hiefersrigetn antibody in
polgpept|de 29 [074] For exanpl e, using the conputer
al ybichtboth therCOR>nd the frademuuk eonfprisesubstintiatlyg huynaf
W sconsin, Madison, W), two polypeptides for which

t hmqlmncest Irseq;mncmnbwmentsf fulty himBa AEbedidshE prbGuced in
aligned for optinmal matching of their respective am no

aChEIEh(iFRA maRingAs anﬁtﬂgigo bu?ﬁoﬁﬁﬁi?éd“ccp ‘?ﬁ'ic@yrattg Gnd

algorlthn) I'n certain odi nents, a dap opening

S A s B8

di a onal the co ri,son i X being used; the
g 7o ek Tt st % SrgraneRtbadieshare
perfect ami no acid match by the particular conparison
netrPAusedireombiagntiit ensi on” penalty (which is usually
1/10 tines the gap opening penalty), as well as a

conpar i mat r i a OSUM 62 are

G B %ﬂf %‘5{?3@?} PRAV THeRap i Antibody

odi ne nda rlson matrix (see

Dgeﬂ%ﬁﬁe 3[ cally %'"ésatﬁsa gr PHVSequence and
Structure, 5(3)(1978) for the PAM 250 conpari son
- matri x;jos@ni kof f

 89: 109 O e (118{?2) P oshe fcé&?&ﬁé@f&g%%ﬁ%’é@#w of a
- caphett ”*f??ﬁ%ﬁﬁs“ﬁ%{@éo%”5@%@9@#1@?”1@@%%%@5& bjpds to a

S ce.c ar,i son the f ol

N@g’aef et Z@ngaﬁfamﬁm%f? s [specif: mﬂnagefeﬁ%vbmdmg fora

Conpari son matri X: BLOSUM 62 from Heni kof f of at,

s igyost yitb gpaffinibaihabis-al legst 1% 563 00eAH0,150% x| 10PO times
greater than the affinity for a non-target. In certain embodiments, affinity is
determined by an affinity ELISA assay. In certain embodiments, afﬁnify is
determined by a BlAcore assay. In certain embodiments, affinity is

determined by a kinetic method. In certain embodiments, affinity is

- determined by an equilibrium/solution method.

[059] The term “epitope” refers to a portion of a molecule
capable of being bound by a specific binding agent. In certain embodiments,
epitopes typically comprise chemically active surface groupings of molecules,
such as, for example, amino acids or carbohydrate side chains, and have

specific three-dimensional structural characteristics as well as specific charge
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Threshold of Simlarity: 0 [076] The GAP program nmay
be useful with the above paraneters. In certain

enbodi ments, the aforenenti oned paraneters are the 30
default paraneters for pol ypeptide conparisons (al ong
with no penalty for end gaps) using the GAP
algorithm [077] In certain enbodinents, a specific

bi ndi ng agent conprises a heavy chain conprising a
vari abl e region conprising an am no acid sequence at

| eharactiEicsle kpitopds maydre contiguousi af reegoentigaiosis| diccedain
fromSEQ ID NO 25, 27, 29, 31, 33, 35, 37, 39, 41,
aechbédimémtscepitaios maybedhimsticin thatteyi dorprivend itirge
agent conprises a heavy chain conprising a variable

r @BACHBISTRATREUEIURG 7t i€ 8InfiRar 6 'ath PR P deiithiethe 5

identical to an amno acid sequen selected fromS

Bl e e o3 of iy o A g stes Bons
BiRbepEsie dser Bptesals hecalhade “ar 1 cast oo% o
identical to an ami no acid sequence sel ected from SEQ

| D NO[Ioeéﬁ 27, PRe teth “iRiibitider antor ﬁ?llzit(r:é%inrga@ﬂt&p%” refers to

[078] Tn tertain enbodi ments, “a speci _ di'ng "agen
C : | .asvar .
ETBPER yhich When SR 5P ARAEEIRHIR NG AR Besf iR
identical to.an .am ng aci.d sequence sel ected, from SEQ
| F5RerSSin a Bigtboigal VG 57 vivg. ingelrooa/Boin sl 1 8ertam
certain enbodi nents, a specific binding agent. )
Inpedimeants, a nguiralizing apientpis loralgdon oisiagsosiatedywith a
conprising an am no acid sequence at |east 95%

i elogically active eagiamioha targetl sequence sel ected from SEQ
ID NO 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42. In

certai odi ts, a specific bjnding, agent o .
conpril8E 2> o terh HRfkaa spipe; Totars 5o P8 qRilgPe which
conpri si n&z an am no acid sequence at |east 99%

iwlen beund by asspegificiindinigdgand esidts isactivatien of oaigegance of
ID NO 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42. 31
[c0f®]oghsal astidtyhier \évae),in tite, tanelfdryincifoy dntcedail embbodinents, an
aci ds and

activating epitope is located on or is associated with a biologically active

region of a target.

[062] The term "isolated polynucleotide" as used herelin means
a polynucleotide of genomic, cDNA, or synthetic origin or some combination |
thereof, which by virtue of its origin the "isolated polynuclebtide" (1) is not
associated with all or a portion of a polynucleotide in which ’Ehe "isolated
polynucleotide” is found in nature, (2) is linked to a polynucleotide which it is
not linked to in nature, or (3) does not occur in nature as part of a larger

sequence.
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their abbreviations foll ow conventi onal usage. See

| mmunol ogy--A Synthesis (2nd Edition, E. S. Golub and

D. R Gen, Eds., Sinauer Associates, Sunderl and,

Mass. (1991)), which is incorporated herein by

reference for any purpose. Stereoisoners (e.g.,

D-am no acids) of the twenty conventional am no

aci ds, unnatural am no acids such as a-,

a-di substituted am no aci ds N-al kyl am no aci ds,

lactic 43, and dhedermpiselatedpreiel” rafaried tediateinyapans a
al so be suitable conponents for pol ypeptides of the

pr esetetn émosied mhcDNBx seqirekinaht BNEg v epnthefialorigin aosome
aci ds include: 4-hydroxyproline, y- carboxygl utanate,

c- boMbhhdtionthtfadt| Which€:1) - ffe@ofalleh¥ssdife pPoteins with which it
phosphoserine, N-acetylserine, N-fornylnethionine,

3- W%)tum’hal"nﬁé!i \ '6’9F0urr'él;,jl %Wgré%é%ﬁéh{\fee of other proteins fr%rg the

a- N-net hyl ar gi ni ne, ot her si ar amno acids a

| ke RS, 5 oo e HTRAPRERS! PRl chlrdsbEg by ool roma
et R RS hagRe Lo oo 1
direction, in accordance with standard usage and

convent cha-] [ 080] TRE &M "b%lgp%ﬂic?e?’ﬁs §1|E§& hkr&H as A generic term

ot herwi the left-hand e si ngl e-strande

po ' . ' end: the.l efil -

ai 1R Here sBEREE S Moot R PR Sl BRVE

is referred to as t 5' djirection. The direction,of

5 dplgtianS.isfartim anilor 2ubsHUTRRR OF par S8 Frdie o AGGS of the
referred to as the transcription direction; sequence

r ejpidiessenueanse. usesaingabedimens: pelypeplide bawq deledons,

the RNA and which are 5 to the 5 end of the RNA
tradditionptaraier sulfstitutioaistal .at feast opethut ot reqe dinare §0; 30, 20, 15,
sequence regions on the 32 DNA strand having the sane

Seqoe\® r3 AMmoBidS6fthehhatfversuuencko the 3'  end of
the RNA transcript are referred to as "downstream

sequences. " [081]_Conservative am no_acid ) .
subst i ti965bns nayThe ey naturaliyroogatring|asyussschereimas applied
am no acid residues, which are typically incorporated
bytocdreobjeat rgiensttodie facttthatars objeichean bedouhy irspatubhes For

i n biological systenms. These include peptidom netics

ar@xatiﬁbler aPRWRIeptide O popRideslideeiRichte #ANE présdrit in an
noi et i es.

~ organism (including viruses) that can be isolated from a source in nature and
- which has not been intentionally modified by man in the laboratory or

otherwise is naturally-occurring.

[066] - The term "operably linked" as used herein refers to
components that are in a relationship permitting them to function in their
- intended manner. For example, a control sequence "operably linked" to a

- ‘coding sequence is ligated in such a way that expression of the coding
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[082] Naturally occurring residues nmay be divided into
cl asses based on common side chain properties: 1)

hydr ophobi c: norl euci ne, Met, Ala, Val, Leu, lle;, 2)
neutral hydrophilic: Cys, Ser, Thr, Asn, dn; 3)

acidic: Asp, Gu; 4) basic: H's, Lys, Arg; 5) residues
that influence chain orientation: Ay, Pro; and 6)
aromatic: Trp, Tyr, Phe. [083] For exanpl e,

non- conservative substitutions nmay involve the
esequange isfachiavedhmdesconditions cohgstible withs dive Contral
menber from another class. Such substituted residues
ndeqUenoes) roduced into regions of the human anti body
~that are honol ogous wi th non-human anti bodies, or into
the non-honol ogous regions of the nolecule, [084] In
maki ngl0&dth chandBe terge ceriiah gendencs tas wsed herein refers to
enbodi ments, the hydropathic index of am no acids may
beolyoudledtidesequarnes winich onayc efedtdbe lexpressid gne gracessing of
hydr opat hi ¢ i ndex on the basis of its 33

hotstting Bebiendas terwhichah@eamigated e Mhetriatgre dirgichasaitrol

i sol euci ne (+4.5); valine (+4 2) Ieucine (+3.8);

r@bé'ﬁhé&?dffé?dgben&}ﬁgttﬁi @&T&n5)Aocco ding to

Ionine (+1.9); al ani clne (-

o e, o r#ﬂsiee{ue%cé% fom@w@%ﬁé%a& il
gg o ﬁlQE)%ou@agg)ind m n%gt‘@jscrgﬁan %%h%{‘ %gequegce
-4 5). [085] The |rrportance of - t he hydropat hi c ani no
a&‘?@"ﬂ'ﬁgéﬂ ceplaircembedimentsi eentrel sequenessiasgiukaryotes may
function on a protein is understood in the art. Kyte

- dnclate pyombters Borod pr ﬂrﬁ)?em\ﬁamadrs(arﬁﬁﬁansdrtptlm temoimation
that certain amno acids nay be substituted for other

agguenas #schaxi hrtﬂnﬁoéthféritﬁf“cbﬁﬁb nges Bateclide leader
score and still retain a simlar biological activity.

92 [ﬁ%hb@é}aﬁ&ﬂﬁ&? %@ﬁﬁgr F%Q&urbrﬁ)éé% hydr opat hi ¢ i ndex,

incertain enb e'substitution of amno
aci ds whose hydropathic indices are within 2 is -
i ncl udeas] | n cerfred term "polynucleotide” as referred to herein means a:

polymeric form of nucleotides of at least 10 bases in length. In certain
embodiments, the bases may be ribonucleotides or deoxyribonucleotides ora
modified form of either type of nucleotide. The term includes single and

double stranded forms of DNA.

[069] The term “oligonucleotide" referred to herein includes
naturally occurring, and modified nucleotides linked together by naturally
occurring, and/or non-naturally occurring oligonucleotide linkages.
Oligonucleotides are a polynucleotide subset generally comprising a length of
- 200 bases or fewer. In certain embodiments, cligonucleotides are 10 to 60

bases in length. In certain embodiménts, oligonucleotides are 1 2,13, 14, 15,
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enbodi nents, those which are within 1 are included,
and in certain enbodinents, those within 0.5 are
included. [086] It is also understood in the art that
the substitution of Iike amno acids can be nade
effectively on the basis of hydrophilicity,
particularly where the biologically functiona
protein or peptide thereby created is intended for
use in i munol ogi cal enbodi nents, as in the present
ca$®. 17,4 & dPt af 20 te A ddiserin engtheOligenudeotidescmiay be single
average hydrophilicity of a protein, as governed by
t hstrdmytbrdogrhddulsté stranfled tesgafdir e i trantmestanition, of a gene mutant.
correlates with its imrunogenicity and antigenicity,
Oligoididotrical MhP BeGRINSB'RRAtIEYNSY ofidbhudictiies: 34
087? The follow hg hydrophilicity values have been
aSS|gned to these am no acid residues: arglnlne
(+3.0);[079ki ne (+Bhejermiadunally eccuding nugjeotidgistiingindeas
(+3.0 - 1); serine (+0.3); asparagine (+0.2); glutam ne
( +edXyriboglgleotides 8nd ribonecladtivey - Theljernptmodified (rullebtides”
1); alanine (-0.5); histidine (-0.5); cysteine
( -ihel@tes MakRiotia s with- rﬁo&ﬁ' ed\b@'shf?@t:tﬁtéb.l §)Zgar| dtB6pSand the like.
-1.8); isoleucine (- 1.8); tyrosine (

( .

Do ﬁ*ﬂ%ge@mg%@coﬁyé e TR son

‘ t bst f d '
AL ARSI dRe Rtosplibradttiate gosbhoRosdEndtler uos.

|n certaln errbodlments t hose V\hlch are wwthin 1 are

i Rhaspbarodisgleneate, phespharoanistiipaien phoshamaiadateni n

O. 5 are included. One nmay also identify epitopes from
prithesphoeganidate; ianddbe likec Seeor.g hleaPlasicbe ef al. Nucl. Acids Res.
hydrophi licity. These regions are also referred to as

" el 90! ¢1988)eSteegtens). 'Arh OﬁﬁémEMDHBG:ﬁOHm(wS@P iStein et al.
substitutions are set forth in Table 35 Table I Am no

AQEL NGBS IRd4 e d (19880 zdr& ! ARl-CH ArF:fe‘? Dr6d Desi ign 6:539

Resi dues Substitutions. Substitutions a Val; Leu, _

i ®odf: zoh'd dtYSHigdAubledils B Analogues: A Practical Approach, pp.
87-108 (F. Eckstein, Ed., Oxford University Press, Oxford England (1991));
Stec et al. U.S. Pat. No. 5,151,510; Uhimann and Peyman Chemical Reviews

. 90:543 (1990), the disclosures of which are hefeby incorporated by reference

. for any purpose. In certain embodiments, an oligonucleotide can include a

label for detection.

[071] Identity and similarity of related polypeptides can be
readily calculated by known methods. Such methods incluc;e', but are not
- limited to, those described in Computational Molecuiar Biology, Lesk, A.M.,
ed., Oxford University Press., New York (1988); Biocomputing: Informatics and
Genome Projects, Smith, D.W., ed., Academic Press, New York (1993);

Computer Analysis of Sequence_ Data, Part 1, Griffin, A.M., and Griffin, H.G.,
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Asn Gn Gn Asp Qu Gu Cys Ser, Ala Ser Gn Asn

Asn GQu Asp Asp dy Pro, Ala Ala H's Asn, Gn, Lys,
Arg Arg Ile Leu, Val, Met, Ala, Leu Phe, Norleucine

Leu Norleucine, Ile, Ile Val, Mt, Ala, Phe Lys Arg,
1,4 Diamino- Arg butyric Acid, Gn, Asn Met Leu, Phe,
Ile Leu Phe Leu, Val, Ile, Ala, Leu Tyr Pro Ala Ay
Ser Thr, Ala, Cys Thr Thr Ser Ser Trp Tyr, Phe Tyr

Tyr Trp, Phe_ Thr, Ser Phe Val Ile, Met, Leu, Phe,

L Eds-. kf%f}a%}’r% New persey (A9%4; Sesense Analysis In Mplecular
able to determ ne suitable variants of the
pBigje@ntvond-einjes £3., AcademinePeass (19BY Seguenkadwralysis Primer,
techniques. In certain 36 enbodinents, one skilled in

t Geibskov,Myand Baviefeins Ui, tealsl avasesskta Pidys, Na ¥6iK ©991);
that may be changed wi thout destroying activity by

t ah@Sdrie dredli SNaM J)Hpdhelimymd 491683 (1geyt ant for
activi try. In certain éoﬁi‘g’gdi ments, one Ean )I dentify

resi dues and portions of the nolecules that are
conser @] anmong Certain methods to determine identity are designed to

give the largest match between the sequences tested. Methods to determine
identity are described in publicly available computer programs. Computer
program methods to determine identity between two sequences include, but
are not limited to, the GCG program package, including GAP (Devereux et al.,
Nucl. Acid. Res., 12:387 (1984); Genetics Computer Group, University of
Wisconsin, Madison, Wi, BLASTP, BLASTN, and FASTA (AItschLll efal, J
Mol. Biol., 215:403-410 (1990)). The BLASTX program is publficly available
from the National Center for Biotechnology Information (NCBI) and other
sources (BLAST Manual, Altschul et al. NCB/NLM/NIH Bethesda, MD 20894;
Altschul ef al., supra (1 990)). The well-known Smith Waterman algorithm may

also be used to determine identity.

[073] Certain alignment schemes for aligning two amino acid
sequences may result in the maiching of only a short region of the two
sequences, and this smallf aligned region may have very high sequence
identity even though there is no significant relationship betw;eén the two full-
length sequences. Accordingly, in certain embodiments, the selected
alignment method (GAP program) will result in an alignment that spans at

least 50 contiguous amino acids of the target polypeptide.
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simlar polypeptides. In certain enbodi nents, even
areas that may be inportant for biological activity
or for structure may be subject to conservative am no
acid substitutions wthout destroying the biologica
activity or without adversely affecting the

pol ypepti de structure. [090] Additionally, one skilled
in the art can review structure- function studies
|dent|f%|ng residues in simlar polypeptides that are
i npor t 48641 f or adrexample, lﬁ'%ﬂtﬁﬁ@“wﬁﬁ?f dlgafitn GAEh
a conparison, one can predict the inportance of ani no
adGenetics Goowplter Grqupotiiverstiyof Woscarnspy ddadisor,iiVilp two
acid residues which are inportant for activity or

S tpolygpieptides foraitich dtie pealepit Bequénse idektitylieto be deterndingd are
may opt for chemcally simlar amno acid

Suiighéd wor d}ﬂﬁnél%atcﬁ E;rbﬂ%éﬁl 'réép?éi:tib%%ﬁé%m%’ﬂﬁ@“rﬂéicﬁed

resi dues. One s led in'the art can al so

_ z r
a%ﬁé“siac?u%ﬁ%*e"”'ﬁﬁab QE“%@éfﬁﬂﬁbhiﬁ bt Fof i gep
simlar nV| ch inforyation,,one

S ePenBle fenatdbhich Rigplcistefitsrx BHE reBafdRbamin.
acid residues of an antlbod W th resi)ect toits, .
t haasrage eiaganghds the av&rtageénf the diagongl af BersempriRen matrix
one skilled in the art may choose not to nake radical

c beingessad; theri‘'diagamaltisrtbeistoes opnentbet assigoed beeach phdect
surface of the protein, since such residues may be

| avithy %@:d mMatdBPHeaM rtib ik e E8/iphfifen Mdtix)dritba gap extension
m)l ecul es. Moreover, one skilled in the art may

SPBRER] ERle VLIV A0 L0 1 SrSing 1 3s s o
T
a??g@%%ﬁmatﬁ%‘@vé@%s ARV REORUM B2 ¥ i conjunction
< Bith B @it s c“e%%?n ebefiasn 2 s 'e%Gw?aEl%on matrix
that a change to particular amno acid resid

r ésagl Payhofh etjelst/kttgﬁe@f Proteiassaqueprg anedbfoeafures 15(3)( 1978) for

unsuitable activity, variants with such a change nmay
btheaR AMIZS0 compatiben nvatridskehikeffd! ah, PrdcoWait iAaad. Sci USA,
gathered from such routine experinments, one skilled :

o 89t1b@1§f1093l@r(1992}1fdr3(hé‘ =TT U]y <5 B@mﬂﬁhé’éh ﬁﬁitﬂ@ lS also used
where further substitutions should be avoi ded either

ab)(;ﬂ% grgolnﬂ]rﬁ_onbl nation wth other nutations.

[075] = In certain embodiments, the parameters for a polypeptide

sequence comparison include the following:
Algorithm: Needleman ef al., J. Mol. Biol., 48:443-453 (1970);
Comparison matrix: BLOSUM 62 from Henikoff ef al., supra (1992);
Gap Penalty: 12

; Gap Length Penalty: 4
Threshotd of Similarity: 0

[076] - The GAP program may be useful with the above

- parameters. In certain embodiments, the aforementioned parameters are the
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[092] A nunber of scientific publications have been
devoted to the prediction of. secondary structure.
See Moult J., CumOQp. in Biotech., 7(4):422-427
(1996), Chou et at, Biochemi stry, 13(2):222-245
(1974); Chou et at, Biochemstry, 113(2):211-222
(1974); Chou et alL, Adv. EnzynoL Relat. Areas

Mot . Biot, 47:45-148 (1978); Chou et at, Ann. Rev.

Bi ochem , 47:251- 276 and. Chou et at, Biophys. J.,

2 detasit pEwametars 4o palypertide compapsans (algnmyitame penalty for end
currently available to assist wth predicting
sgaps)dasing e GaFualgorithbne et hod of predicting
secondary structure IS based upon honol ogy nodel i ng.

For ex e, 0 ept| rot ei whi ch have a
sequen@ﬁ%l dent i {r{/) "(‘#EP r}s@r bigding agenty
greater than 40% often have sim I ar st ructural

t 6pIPEERR3 heame chareenmpriging @ \ariabir:region epmprising an amino
structural database (PDB) has provi ded enhanced
paedisegabnte afleakt 98%oideatigal1b mncdroine, adich séquiemge sélbeted
potential nunber of folds within a pol ypeptide' s or

PlroeSPQIDSNOUQBURE; 25631, 3318 8F, 30,4 Napl- 43%!ndeenam
Res., 27(1):244-247 (1999). It has been suggest ed

) -
‘(19%@?@‘3 gatél%ﬁgtr%egggg'% %ggll% rﬁe%enurrber“gﬁ Ig??ol sm ﬁ)rhsinga
YAt 1 en e gl h‘irﬁiég eisaes o Cet@éffo‘ identical to

structural, prediction w || conme dramati
2% Bt ciptiestiengs SFlasiR gt SBOICNChasuPs: PHgb, 33, 35, 37,

secondary structure include "threading" (Jones, D.,
G941, @pidrt3. dnragstain Bdlodirments, ampeslific(tinding agest ppinprises a
et at., Structure, 4(1):15-19 (1996)), "profile

dlf@\lysolmln ¢Hoptigingta saniableceginaeontiidinkpdn bifind h&ﬂﬂéequence .
Gi bskov et alL, Meth. Enzym, 183:146-159 (1990);

Qiti 1884 0% idettical¥oPsn ahiho aéﬁaée uehbe selected from SEQ |D NO:
84(13):4355-4358 (1987)), and 'evolutlonary I nkage”

E%%ﬁ-l?bngﬁ £ (3179§§)4.§ E{;enner supra (1997)).

n' certdin’enbd S, Specific binding agent
variants include glycosylation variants wherein the

nunber[0a8K/ or t neetfairpbmbodihaits 0a spécifie birding egent
altered conpared to the anmi no aci d sequences 0

RnfiHsesRPlightPbirf8omphsihg'd @éﬁhtﬁé"}?@é@ser m?) njosﬂ{fénﬁ lgthino acid

variants conprise a greater or a

E;eqkl_ghgg agle\égf)@éf%al 'eﬂﬁcaﬁ 't& e érﬂﬂr& écrl]c? se&ué ée Eélg&%dnﬁom
SEQ ID NO: 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42. In certain
embodiments, a specific binding agent comprises a light chain comprising a
variable region comprising an amino acid sequence at least 95% identical to
an amino acid sequence selected from SEQ ID NO: 24, 26,ﬁ2$, 30, 32, 34, 36,
38, 40, and 42. In certain embodiments, a specific binding agent comprises a |
light chain comprising a variable region comprising an amino acid sequence

at least 99% identical to an amino acid sequence selected from SEQ ID NO:

24, 26, 28, 30, 32, 34, 36, 38, 40, and 42.
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i nked gl ycosylation site is characterized by the

sequence: Asn-X-Ser or Asn- X-Thr, wherein the am no

acid residue designated as X nay be any amno acid

resi due except proline. The substitution of am no acid
residues to create this sequence provides a potenti al

new site for the addition of an N-linked carbohydrate
chain. Alternatively, substitutions which elimnate

this sequence wll renove an existing N-|inked

car bohyl@8l e chaifs uaed befribyingdwendy eonvesdionahgeinmacids and
of N-l1inked carbohydrate chains wherein one or nore
N-thieitlabbhre\gatjarasipllawi comventiersal (Uspge c Sdeyintareloghall Synthesis
are naturally occurring) are elimnated and one or

moEedrivition, | E.r& eColeibtaf BY R. OréftEds., Atider #Rsbciates,
preferred antibody variants include cysteine variants

Whe Sl dtiamae M?issm% 1?),/ HWHER iﬁgo@%%tgﬁgielr%irn?ojgéf’&te%@e for any

fromor substit or anot her am no

ShirBRte, SRrEiTReRe . Rl S uli Fepfspnventiona

antibodi es nmust be refolded into a biologically active
c ANBPANTS Angaiakamigr a¢ids fuch gsloat auhiswistitviedamine acids,

inclusion bodies. Cysteine variants generally have
f-dWalkyt amind acidsclaictic asid; had dtfier uradonventignaitaghino aids may
typi cally have an even nunber to mnimze interactions

1 efist bé BQitable WOMPHIRINGS foroRIphiass of BRPpredene iifieRfioh O

certain enbodi ments, am no acid substitutions are

t L ch- ' C LR ki t roteal.vsi s,
(el B untdvenfOHAFardifRE &l folddel - Rl Rymaue:

bi ndi n ffinity for formng protein conplexes, (4)
alCRE O’%Qﬁ’&?'ﬁéteafﬁfmtﬂ =Ni—fél§39ta%bfﬁme, ed)Y-asghilypings Orodi f v

ot her physi ocochem cal or functional properties on

s phiospldsaring, Niasetylsedoe dNHgrmyimetieiohme) 3embtigitisiidine, 5-
single or nultiple amno acid substitutions (in

Cﬁgﬂﬁix@lys_ﬁfé? QAN B lar§PRRE AL dtMEr SiMiRP affihd acids and imino
substitutions) may be made in the naturally-occurring

. o : nth ti ¢
 BEE18 S ARVBRL B BT L Blaoli ah 4y o, e
AL o 90 3050 ot i 6 i pfrecton
substantially change the structural characteristics of

t ethgaebexys direciiony.in agcomiange avitinstaadarcusageland

should not tend to break a helix that occurs in
convention.

[080] Similarly, unless specified otherwise, the left-hand end of

- single-stranded polynucleotide sequences is the 5' end: the left-hand direction

of double-stranded polynucleotide sequences is referred to as the 5' direction.
The direction of 5' to 3' addition of nascent RNA transcripts ;s referred to as
the transcription direction; sequence regions on the DNA strand having the

same sequence as the RNA and which are 5' to the 5' end of the RNA

transcript are referred to as “upstream sequences”; sequence regions on the
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t he parent sequence, or disrupt other types of

secondary structure that characterizes the parent
sequence). Exanples of art-recogni zed pol ypepti de
secondary and tertiary structures are described in
Proteins, Structures and Ml ecular Principles

(Creighton, Ed., W H. Freenman and Conpany, New York
(1984)); Introduction to Protein Structure (C Branden
and J. Tooze, 40 eds., Garland Publishing, New York,

NOMA stirmi having e Famersasiesceas. thRRNA@andslichese 3' to the 3'
(1991), which are each incorporated herein by

r ek pbtheeRNAGES sclipbaterefelrdé to wat‘dyehstredmrsequenses.”

nmol ecul e that includes a chenical nodification other

t han ﬁ% sertio del etion, or substitutjon of am no

aci ds. 108! cer t ai HORFRIVANIVRAMINC ggid Subst Lilons sipy paeompass
covalent nodifications, including, but not l[imted
tRON-pABINAkLOCIMIHAY AGDD ahidyesiduass which aredtypicafly idogporated
organi c or inorganic noieties. In certain enbodi nents,

" sy clmmicabpéptidesyrithesis saider than by sgnthgsikoa rl:tio!ogbcahﬁwtems.
greater circulating half- life than a specific binding

aesde hb@Helpiepﬁebrrmh@m;@ahh vi@diel b rdd éﬂnvéwé@fd?ms of amino

enbodi nents, a chemically nodified specific binding
?ﬁ@ d(]& ave inproved targeting capacity for
esired cells, tissues, and/or organs. In certain
enbodi nents, a derivative specific binding agent is
coval 082}y nodiMatathllycdoneding eegidgeomaydieediniiedrinto classes

sol ubl e polynmer attachnents, including, but not

Iiagetiash écsmnml 3igé l&uhmﬁoabm pol yoxyet hyl ene

gl ycol , "or po ypr opyl ene gl ycol See, e.g., US.

Pat ent Nos: 4, 640, 835, 4,496,689, 4,301, 144,

4,670, 417, 1, 79 hytesphotic:norieaicsss MetnAls \al; keu, lle;

- enbodi nents, a' derivative specific binding agent
conpri ses @e omeunathpdiophilic, CyscSerdiThy, AsbhuBlmot
limted to, nononethoxy-pol yethylene glycol, dextran,

cel lul ose, Jyr eichide: Ak, [Glpydr at e based pol yners,
pol y- (N-vi nyl pyrrolidone)-pol yethylene glycol,

propyl ene giycolhBRpiel 1y nsg; & pol ypropyl ene
oxi de/ et hyl ene oxi de co- polyner pol yoxyet hyl at ed

el | as. i 20 ur oL HEET ot AAURIcH brh RO, G Fro: and
enbodi msnt% a g% gﬁéévé? !S’Bum Iently nmodi fied with

olyethylen gl yco 's. In certain
errbodl nment s,
[083] For example, non-conservative substitutions may involve
the exchange of a member of one of these classes for a member from another
class. Such substituted residues may be introduced into regions of the

human antibody that are homologous with non-human antibodies, or into the

non-homologous regions of the molecule.

'[084] in making such changes, according to certain
embodiments, the hydropathic index of amino acids may be considered.

Each amino acid has been assigned a hydropathic index on the basis of its -
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41 one or nore water-sol uble polynmer is bonded at one

or nore specific position, for exanple at the am no

term nus, of a derivative. In certain enbodi nments,

one or nore water-soluble polynmer is randonly attached

to one or nore side chains of a derivative. In

certain enbodi nents, PEGis used to inprove the

therapeutic capacity for a specific binding agent In
é(gjn embodi nents, PEGis used to inprove t
ydipahebicity apd chejeq gharackaisiing 2 dhew e b@@ieucme (+4.5); valine

CErtaln such nethods are discussed, for exanple, in

U. &4.Palassinet3.8)5 phesylklsine2 B); cysteinabystine (+2.5);

i ncorporated by reference for any purpose. [098] The

t emesthipoing e pid) dalahinegFE8); gheinesEo. drethedohinie{-0r3); berine (-0.8);

a pol ypeptide that has an am no-term nal and/or

c a{rhﬂéiéhéﬁ(m Q)atyréﬁhst(ms{ glrannec e{nﬁ @()) g@ (! ?@L §futamate (-

fragments are ‘at” | east 5

1 S 20 Sl (35 oSN 0
100, . 150 0, 250, 300, 350, 400, or 450 anino acids

|o?1"§'"' ?)55] Pepti de anal ogs are conmonly used in the
phar maceuti cal industry as non-peptide drugs wth

proper t[08_5r]n<5‘n<3‘| OOPHS irhPortAhsS 6f ﬁ%ﬁﬁoﬁaﬁﬁi&' @Peacid index in

peptlde ese types of non- pept i comnmpoun

grrngBQGl'e %glv@ l@l‘bg I flﬂ{ctlfg%gbé gg@%@?& I‘@glégtogﬂ@ the art.
wgytd'éggg{ MoR £ (12155%1}55 ﬁ%m RS2 R riimtiiat dgrtain amino

herein by reference for pur pose Such conpounds
ardeidy may hecsurstipdad ipr when anan@ agids hayifgua simirarchydropathic
nol ecul ar nodeling. Peptide mnetics that are

stindex ar s¢are argii stilliretain @ similanpmldgical ddivits efnunaking changes
pepti des nay be used to produce a simlar therapeutic

orbasedpiponaiieihydedgaahic. index ah dekéin @mﬁbdﬂ%ﬁtg%b%b%hmtlon of
structurally simlar to a paradi gm pol ypeptide (i.

a YRR \ﬁﬁo%é‘ ﬁ%(tilrb?l%tﬂg? ARG H}ec\ﬂLhiﬁzl-ﬂéqnagﬂ%d orIn c?rtam

pharnacologlca such as human  ant

S, VB S SRS GBIl T

CH-(C s and trans), --000H --, --
C%—ﬁ%”ts th%ﬁﬁjw't lé@e nglydegbt hods wel | known in
the art. Systematic
[o8e] It is also understood in the art that the substitution of like

amino acids can be made effectively on the basis of hydrophilicity, particutarly
where the biologically functional protein 6r peptide thereby created is intended
for use in immunological embodiments, as in the present case. In certain
embodiments, the greatest local average hydrophilicity of a})}otein, as
g.ovemed by the hydrophilicity of its adjacent amino acids, correlates with its

immunogenicity and antigenicity, i.e., with a biological property of the protein.
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substitution of one or nore am no acids of a consensus
sequence with a D0 amno acid of the sane type (e.qg.
D-lysine in place of L-lysine) may be used in certain
enbodi nents to generate nore stable peptides. In

addi tion, constrained peptides conprising a consensus
sequence or a substantially identical consensus

sequence variation may be generated by nethods known

in the art (Rizo and G erasch Ann. Rev. Bi ochem

61: 387i087992) , i hbefpmwineg dydhmtdicity waluesf ananbeerf assigned to
any purpose); for exanple, by adding internal cysteine

r hesdumsino aichblesidies: argining (+3L0)aRIRCUHIAD); dspaitited3.0 + 1);
bri dges which cyclize t%@ A%ptgdg? [OlOOR Thg terﬂg )

o P, P P BBl [0 B e 0.
rRARR 30 eBoitE- A MR a T 8 AR FP 2yniiding (0.

produced econpi nant \ technigues. |.n certain .

> %lﬂﬁen?"ﬁ;d)b RENG G—fglﬁ\evﬁﬁ@eérﬂgbﬁ%we%%é). isoleucine (-
enzymatic or chem cal cleavage of intact antibodies.
Bl - Blitvsineag frendls phﬁavlaw,rn%ge.@@ddwptoplnam é@.4)0,In making
Fab, Fab', F(ab')2, Fv, and single-chain antibodies.
[chEngEs Tased apon'dimilay hydraphilicity ehlude sinacertaho eynieplimedats, the
having sufficient variable region sequence to confer
sfubstifutiontof ahfihoadidy @Rbse RY8rdpPilidity vhivdhtarehaitin £2 is

i ncludes any pol ypeptide having suftficient variable

ri i r Gl 2

FEHaPd, i RRRRE BRI BN, URESIMAGE ot vithin 81 5% Bfuddd, and
03B ool €Bs SRVA0S 7 RS % mavalee identiy
of .the ?og¥EF tide, .and the CH3 domain is at the
ERIERLS 708} RIMFAEY amigo agldsequenges OnRdha basigsof awhophilicity.
herein, enconpasses a full-length heavy chain and
fihegegrgionsiase algo referred to as&apitepit icgre regiens” i ncl udes

a variable region domain, VL, and a constant region

domai . Like-the heavy.chai.n, the variable i an
Gomai Rosgl; .o | TPl N agd subatutidns 2re el b g Table
he pol ypeptide. The term "light chain", as wused

erein, enconpasses a full-length |Iight chain and

fragnents thereof. A Fab fragnent is conprised of one
l'ight chain and the CHL and variabl e regions
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of one heavy chain. The heavy chain of a Fab nol ecul e
cannot forma disulfide bond with another heavy chain
nol ecul e. A Fab' fragment contains one |ight chain
and one heavy chain that contains nore of the constant
regi on, between the CH1 and CH2 domai ns, such that an
interchain disulfide bond can be fornmed between two
heavy chains to forma F(ab')2 nolecul-e. The Fv

regi on conprises the variable regions fromboth the
heavy and |ight chains, but | €fhe constant

regi ons. Single-chain anp‘wﬁﬁ@y\%ﬁj Q[JSstﬁtitioﬁg’l ecules in
which the heavy and |ight~cpaln varrabn regions vy e
onls have b@sgirebnndct ed by dxdmagiaby e | | nker t oPfademed
si ngl e Iﬂetsrylpeatl de [chai nSmhlstllmtibnsrrs ap  Substitutions
a LI gCII UI LI Ilg ICLI Ot \)I L) CTITaL 1T Al 1 b\JU| eS5—a
di|scussed |%l Betaill in e. gvl, r%“8§?016 19 and U. S’V""I
Pat ent Nos. p&9946 '78 and 3y8661%¥sn [ OL02] The teydn

"\ r "variable domain' tefers to a
pdrtion of ©8 |ight and/or heS chains of an GIn
antioody, _tmpcai Yy nciudimg proxi matetry tte Glu
amino-termnal_ 120{to 130 am no acids ip the heavy

chain a_nd élyeut 190 to 110 zﬁérnAIa erm pal ani no 8er ds

1 andhbodi omont. o
Hr—eertatn '-I-'-l- e Rea-Eent-S;

| —t1e |lg|| ehat1

vari abl e reETI Bns of different A% bodies differ ASD
eXtensively@p am[no acid Seqagpce evep anbng  Asp
anti-bodies of the g cies.  The variable region

bane spe
off an antib&ly typically det &aifles spegificity oflag
particular ribogly for 4 T [ 3~ Thete
"immunol ogi cally functi orﬁaS ’iGrTIﬁ’u%’gédlpgrgu in fraqn%{rgt "
refers to aleol ypepti de fLeagWahtMetomda,isi ng at | daat
the variable domains of ?1 [ gﬁulno J obul i n heavy chai.n
and an i mmunogl obulin |ig 1he HYER kertain
odi ment sLean i munol ogiN@iducidaineL i onal lle
nogl obul in fragnment abl'e_of pinding to a
| i gand, preventing]bindi ﬁ{f’sioMe Hda, Pﬁﬁnd to its

receptor, apgsther eby TNUZET Y b pts] 0| ogi cal
response resulting frﬁﬁ%ﬂfﬁﬁﬁ”@l QJ‘ to the Arg

receptor. In certa odi nents,"’ i nol ogi cally

f.m'glti on:a'l Metbunog| obul i n ﬂ_eagﬁ‘het Iles clapabl e of Leu
1 ganato 1688 ecept or  ar UR Boyiintlor upt i ng €1
b{ ol ogi cal responsg resulting fyomligand binding to
t .J,e__r_ece,pi_oxﬁl_n_c@r A — Ala Gly
Ser Thr, Ala, Cys Thr
Thr _ Ser Ser
Trp Tyr, Phe Tyr
Tyr Trp, Phe, Thr, Ser Phe
Val lle, Met, Leu, Phe, Leu

Ala, Norleucine

{089} A skilled artisan will be able to determine suitable variants

of the polypeptide as set forth herein using well-known techniques. In certain
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enbodi nents, an i munol ogi cally functiona

i mmunogl obulin fragnent is capable of binding a
receptor and activating or inactivating that receptor.
[0104] A bivalent antibody other than a

"mul tispecific" or "multifunctional" antibody, in
certain enbodi nents, typically is understood to have
each of its binding sites identical. [0105] A specific

bi ndi ng agent substantially inhjpits adhesion of _a
|ng%>&*%?8 :Pe‘eégﬁi‘aﬁ 'maém&@&@%w@g’ prgas of the

bi ndi ng agent reduces the quantity of receptor bound

t B diatdpapbe chapged wihgst desisening agtiviyoy tugetsapsegions
80% 85% or nore (as nmeasured in an in vitro

cbaipkeliavieddo beridipegtanafmactivity.0 D6 rtdih entlrydiments, oak"can
refers to a nolecule or a portion of a nolecule
ciaeatifyresfduesiarg puttions by tie sieRduld<Cthat BFE BehR98d anldhg
certain enbodinents, a target nmay have one or nore

egiht i tai : . .
e PP SRES. L SorATRAITRRRIs. BrbicASls Uit fay be

p ' : ' of specifi.c bindin .
PRV ER S HORSRAT R o BERR UL BB piiel BidiRervative
enbodi nent s eﬁi.tlgge_ﬂet erm nants include chem cally, _
AN NAALE sphsliutiens, Withgut destrowing tha islogiral agtivishemuithout
aci ds, sugar side chains, phosphoryl, or sulfonyl,
Aversely eiecting thenpolypeptide struetyrenave specific three

di mensi onal structural characteristics, and/or

speci fg har ge . risti epitope is. a
r egi on[b gpfan anté@@h&?ﬂ kS S%a{?ﬂﬁﬂwgﬁﬁ TeNisyy Stripgfure-
rtain enbodiments, ap antibody is said to - )
gfﬁee'i'ﬂm EY&EF%% *Bf‘»ﬂ&'ﬁ@ﬁ rgstdugsin FiBian Rolypaptides thatarejmportant
recogni zes its target antigen in a conplex m xture of
droaeiviy arsiusiurende vigvobtsuthes comparisonadne can predict the
enbodi nents, an antibody is said to specifically bind
ampantange of ahémo abid MiikitesiinG protain fsdtanirdspond td/amino acid
certain enbodi nents, when the dissociation constant

iresigudf WHdH arhpdHaie foradtivi ' '
Ji glsoci ati onaconsq ant i S:%%tg;%?%@@%;g%%? ?m%?é’?‘?n%’”s' One

SRORAN the al;ﬁﬁ%ye ﬁﬁ{: @'lr %héﬂmiéaelﬁgésgﬁmgr %'P‘o Oé{sﬁ'g ﬁu%gﬁﬁu%ﬂg for

a mxture o compou
'"Ta&h ?)qgclzlig%lél irenpo?{ant amino acid residues.

[091] ‘One skilled in the art can aiso analyze the three-
dimensional structure and amino acid sequence in relation to that structure in
similar polypeptides. [n view of such information, one skilled in the art may
predict the alignment of amino acid residues of an antibody with respect to its
three dimensional structure. In certain embodiments, one siiﬂed in the art
may choose not to make radical changes to amino acid residues predicted to
be on the surface of the protein, since such residues may be im}olved in
important interactions with other molecules. Moreover, one skilled in the art

may generate test variants containing a single amino acid substitution at each
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an extract nmade from biol ogical materials. 46 [0109]
As used herein, the terns "label" or "labeled" refers
to incorporation of a detectable nmarker, e.g., by

i ncorporation of a radiol abeled amno acid or
attachnment to a pol ypeptide of biotin noieties that
can be detected by marked avidin (e.g., streptavidin
containing a fluorescent marker or enzynatic activity

t .can be detecte tical or colorinetric
ORI 2N AGE FeSiue STBB RABRISCan e BerireBhe kHsing: activity
can al so be therapeutic. Various nethods of |abeli ng
poRssRyptingus tarfboss gkilled o1 Bienart.aBuch vetiantsrcoulkbgused to
and nay be used. Exanples of |abels for pol ypeptides
-i ngathdeinfarmatoneaboatt sbitableedriants. FdreexXanhplevf nge discovered
- radi oi sotopes or radionuclides (e.g., 3 H 14 C, 15 N,

35that a chande t99 phtticltddamiho 438 rbsiddd Feduttedfih s HByed!

| abel s (e.g., FITC, rhodam ne, |anthani de phosphors),
g%ﬁ%ﬁ&%@??ﬁéﬁ%}%ﬁﬁfeﬁﬁﬁ# NarBRi k308 o cliange may

Efﬁ%{sﬁﬁ%ﬁifﬁﬁ% EkS JBs E#fﬁrwag%gw:%a‘jﬁgﬁgﬁ;”&% such routine

orter in . se uences bi ndi n

o RETSS 435 efaf n the GBIy SERGTTBE e ARG acs
donmmi ns, epitope tags). In certain enbodinents,

| amgre furthemsubstitdions)shouit: be aypidedasithes alangsor isragnhination
to reduce potential steric hindrance. [0110] The term

" bwith ofhiec ahutatiorps.e”, as used herein, includes, but is
not limted to, any quantity of a substance from a

l'iving g or formsrly living thing, Such |iving
things lb%@f dde, HUPUEbEY GEECiENTif BPCatoRs haKe bepnaievoted to
monkeys, rats, rabbits, and other animals. Such

s ibe predietion atsenpndanystraeture. nSee Monlt &dCuwr, Q. do Bjotech.,
serum urine, cells, organs, tissues, bone, bone
man(ﬂ))de2-4I27 a0t Mwou efral., Slochenistry 013(2). 272246418V 4); Chou

‘cancer" includes, but is not limted to solid tunors

A AR (616D A Aol o

COLBLE WA BRANG Plus- AR5 Hd78) SRS RPER: ARh! RS Biochem., 47:251-
276 and Chou et al., Biophys. J., 26:367-384 (1979). Moreover, computer
programs are currently available to assist with predicting secondary structure.
One method of predicting secondary structure is based upon homology
modeling. For example, two polypeptides or proteins which have a sequence

- identity of greater than 30%, or similarity greater than 40% often have similar
structural topologies. The recent growth of the protein structural database
(PDB) has provided enhanced predictability of second;lry structure, including
the potential number of folds within a polypeptide’s or protein’s structure. See

Holm et al., Nucl. Acid. Res., 27(1):244-247 (1999). It has been suggested

(Brenner et al,, Curr. Op. Struct. Biol., 7(3):369-376 (1997)) that there are a
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head and neck squanous cell carcinoma, hereditary and
sporadi c papillary Tenal carcinoma, |eukem a,

| ynphoma, Li-Fraunmeni syndrome, malignant pleura
mesot hel i oma, nel anoma, nultiple nmyel oma, non-snal
cell lung carcinoma, osteosarconma, ovarian cancer,
pancreati c cancer, prostate cancer, small cell |ung
cancer, synovial sarcoma, thyroid carcinoma, and

-t anS|t| onal ?g!% carci noma of urinary bl adder., [0112]

tted ppmbaee {2 gvenRalyprpdidg gy prtﬁtr@gnéathafe@n@c@
of HGF. In certain enbodi nents, HG- activity is
Mesiticabrumber of styucturesceaveabeen easobaidystusturai@rediction will
activity is Met independent HGF activity. [0113] The
t lmecomid/dtarnificallygnald axgturatec! udes the i nteracti on of
HG- with a Met receptor. [0114] The term "Met- HG-
activigt i ncl udes any biological activity resulting
from |\i9§ ]—|GF S| g‘h‘iﬂ"t'ﬂ@a @@ﬁgﬁzﬂfpr%mmﬂﬂ secandapy: stigelure
but are not limted to, neural induction, |iver
risglader 'tattre@dmgmblmn@sr]@am:wg Oginowiuct. Bmha?é(BfﬁB?? 87 (1997);
nor phol ogi c differentiation, enbryol ogi cal
deipp! efare Blructrat 4€5)i 15919 (1391')‘)) f"erofile ana!yai@tﬁ Bowleset al.,
cell motility, metastisis, mgration, cell hesi on,

| Sdieae, 253t 164-870 rwggﬂhesiaa%\ybaéf Wet, B2 yhi ' 183 146-159
forrratl on of focal adhesions, and cancer fesulting

f(ﬁg RS Hs%é{/ el e aqnﬂééc?gs ;[giﬁﬁg 493% 5440 1987)), and

gna I'ng

SRS o OB R s e 1007

Si gnal [ ng vvould result in such activity. Aberrant Met-

[094] | N9 Alis@eHB HABBARTMNIS iR M téq/am'vahams

l\/bt- S|gna|ng resutsm ess Met-HG- a

t

SRR R e R PP cossaton
t-HGE s reslsnreaterl\/thGFat t

e e D %mn?f%% Hille afin e geouaners aha parent

Met - HGE signaling can result, for exanple, in certain

eahpeptide] 81Qeqtamr@nb@dtme%tprompem@ﬁtconmrlse a greater or a

activity" refers to any biological activity affected

3sseGRutihar ofl bklinkeat gldepsytaticonsitdisrttian ghe hati@ ptateira An N-
Met receptor. Such activity includes, but is not

linked gycbsylatibPbRgiscearaeterizbl by the sequence: Asn-X-Ser or Asn-
X-Thr, wherein the amino acid residue designated as X may be any amino

acid residue except proline. The substitution of amino acid residues to create

this sequence provides a potential new site for the addition of an N-linked

| _ carbohydrate chain. Alternatively, substitutions which eliminate this sequence

will remove an existing N-linked carbchydrate chain. Also provided is a
rearrangement of N-linked carbohydrate chains wherein one or more N-linked
glycosyiation sites (typically those.that are naturally occurring) are eliminated
and one or more new N-linked sites are created. Additional preferred

antibody variants include cysteine variants wherein one or more cysteine
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affected by HGF interaction with other receptors and
bi ol ogi cal activity affected by HG- t hrough ot her

pat hways, e.g., Ron or met/ron heterodiners. [0117]
The term "aberrant HGF activity” refers to any
circunstance in which HG- activity is either higher or
| ower than it should be. |In certain circunstances,
aberrant HGF activity results from aberrant HG-

Si l i I.NC t ances berr ant .
2 BB Yre S BTGRP ERnofeE iRl bk ie 9.« serine
h| her than it shoul d be, In%é:ertal n enbodi nents,
$onpangeroheiParen) Al acd seauence: chreisineYariants may be
HGF that is lower than it should be. [0118] The term
" pisgfutydan astihodigemus be defpidedinte adrolbgically actied er s
to a chem cal conpound or conposition capabl e of
i rmbméomuatendashradaftérithe dpsiatior ofihkokbiavreiugiom pediey.
adm' nistered to a patient. [0119] The term

" OBtbiab VarianBSgalRdIN R fowerSc)BtiREPEsIAdes H?én the native
changes or alters the activity or function of

”ﬁ:’r@&a\‘ﬂ %ndﬁ?%m%ﬂﬁ‘ﬂ'ﬁb@ an®ven ﬁmﬂﬂéﬂ‘ogh Yo |ﬂ’t?r‘[§cﬁc5hs resulting
crease or decrease in the magnitude of a cer
IVI t|on of armlecule conpared to the
hég cﬁ] 'nfétlwty or function observed in the
absence of the nodulator. In certain enbodi nents, a

nodul afegs)i s an iAdebRiikGte céﬂbﬁfbrﬁ%&lﬁf’éﬁ§ dfifo acid _
magni t ude "of at |east one activity or function of

opUBSttufonc RS hoSe WTER, () Yeditd soepibfilfto W‘%‘*‘%ﬂ xe
£ T e dyscERf E‘@t bloidian, W?Iw'ﬁwﬁ‘ Bﬁ@? ity foEoring protein

but are t limted to, proteins

aﬁpme@s? AUl ising ST, o 44 Sowfer o€ madty other
ganlc nol ecul es. Pepti bodies are described in, e.g.

: ysipaeehamiral or isnetional 4Boperties eppsirod prgjypeptiétés According to
Appl i cation No. W001/83525). [0120] As used herein,

: sabamaafmbadhmemsl,rmgimmﬁulﬂple@hmtamé BabsKtations (nh &ertain

predoni nant species present (i.e., on a nolar basis it
' én‘fﬂi’fdﬁneﬁ@uﬁgﬁ'ﬁwﬂ'@aﬁ% Qéla§ubbgﬂhl‘éhg}‘ﬁqa REGIG® ihThe
the conposition). In certalin I ment’s X

S HAFLAR-blninMEbech 1 38R Bodu R Hgiop of e
50 percge nolar b

: po@peptlge o&tsnde the domaln?sﬁlfozmmg mlermoiecular contacts). [n certain
embodiments, a conservative amino acid substitution typically may not
substantially change the structural characteristics of the parerit séquence
(e.g., areplacement amino acid should not tend to break a helix thét occurs in
the parent sequence, or disrupt other types of secondary structure that

characterizes the parent sequence). Examples of art-recognized polypeptide

secondary and tertiary structures are described in Proteins, Structures and

Mo!ecular Principles (Creighton, Ed., W. H. Freeman and Company, New

York (1984)}; Introduction to Protein Structure (C. Branden and J. Tooze,
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macr onol ecul ar species present. In certain

enbodi nents, a substantially pure conposition wll
conprise nore than about 80% 85% 90% 95% or 99%
of all macronol ar species present in the conposition.
In certain enbodinments, the object species is
purified to essential honpbgeneity (contam nant
speci es cannot be detected in the conposition by

conventional detection methods) wherein the

cBMibo SO Rutlishings Nevs Zatk, .Yy (199°0)iandgT bornton et at. Nature
macr onol ecul ar species. [0121] The term pati ent

i 384:1084189hawhichiasnéach incolparates] hersin By reference.

Exenpl ary Specific Binding Agents [0122] In certain

i nstan HGF binds a Met.receptqr to induce t, .
phosph fation. Jl'ﬁﬁ?%rg? P@‘?rﬁla‘i%ﬁgt ?3@@3{0 % ute it includes a
HC# [ ndﬂced_'f]\/ét, phosphoryl ati on requl ates a varijety
ofheraicalnedification othey than apdpseition, Paletian ceksubstityticnmef

Met - HGF activity correlates with a nunber of human
darmingsacids.airesertaiorerabadipiants,i dervatives nompsisacoralent oo
much HGF activity correlates with certain cancers.

- Tinedificatiens, iimcladingabot notdingitee s, ciiepitaltbiondingith polymers,
activity may be therapeutically useful. In certain

APl gresthSn or%ﬂﬁféi drl iforginiindfibtRae nh%é:@iﬁ%b%aﬁnéﬁz%?a

to decrease the anount "of HG- activity from an

FRRHIEE Mol SriRefic b BB M BRV BT gireyiatng hair-
JBSURR S2o LR ATl 525l b vl SRR Bt
specific binding agents to HG- are used to treat :
cneedimanis.ceehemicalybifiech speciip binding agenmay have
agents to HG- are used to prevent cancer. [0123] In

depreved tandetiigreapaxity fosdesirdd cells, tidsues, ageiidr drgakisF in
is used to treat cancers in which HG- activity is

gk emboditientsCaesivativd Q?eciﬁésﬁmﬂil‘?g agéﬁluiﬁtdo%le‘?&{y_ '
HG- activity to bel ow normal may provide a therapeutic

a4 Bt e 4 S ABLOLBRT e SOGEN s, i,
b e A BURRAE iiet re o

oo iromISndBlycol. See, e.q., U.S. Patent Nos: 4,640,835, 4,496,689
4,301,144, 4,670,417, 4,791,192 and 4,179,337. In certain embodiments, a
derivative specific binding agent comprises one or more polymer, including,
but not limited to, monomethoxy-polyethylene glycol, dextran, cellulose, or
other carbohydrate based polymers, poly-(N-vinyl pyrrolidone)-polyethylene

- glycol, propylene glycol homopolymers, a polypropylene oxiaélethylene oxide
~co-polymer, polyoxyethylated polyols (e.g., glycerol) and polyvinyl alcohol, as

well as mixtures of such polymers.

[097] In certain embodiments, a derivative is covalently

modified with polyethylene glycol (PEG) subunits. In certain embodiments,
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I ndependent HGF activity. In certain enbodi nents, nore
than one specific binding agent to HGF is used to

nodul ate HGF activity. 51 [0125] In certain

enbodi nents, specific binding agents to HGF are fully
human nonocl onal anti bodies. In certain enbodi nents,

nucl eoti de sequences encodi ng, and am no acid

sequences conprising, heavy and |ight chain

i mmunogl obul in nol ecul es, particularly sequences

c ONec FoaE Watersolubde pelimerts dondgtl @t onaras mporevspsific position,
In certain enbodi nents, sequences corresponding to

c borpd eameple art ithey adﬂmmerrhﬁhm afepdeniativEDm sertain embodiments,
specifically from CDR1 through CDR3, are provided.

Aoherchmérel waksbAible pERAEITE Rasdomfy é’dﬁ%ba‘l%n%edﬂmore side
i ne expressing such an’i nmunogl obul’i n .nol ecule is

p[’:@éﬂng c@%ﬂéﬁ e NG Egdﬁﬁrérﬂbedﬂm% PEALS us d to jmprove the

I'I'ne expreSS|n a nDnoc

[ LN o | n_enbpd .
hyt%@%%é 3%02%0“/ PER speBist piidtad 5B, %quéagg?nmpéﬂaﬁnts-
Pﬁ 1.60.1, 1.61.3, 1.74.3. 1.75
2 iS |Qs toltmqoyﬁ)t fh@ﬁ@pgjtggpqpaqtyi fora hgm@nlzed antibody.
enbodlnents purlfled human nonocl onal anti body to
hGesainch methasds aredlisqussee) fraxample; inyU o PRatenteNand
reconstruct nmegabase sized human loci in yeast

ab 1138} 426 whith iznmerebp $ndorpomited by referemndd e pdurgsse.
into the nouse gernline prow des an approach to

el uci d@@ g the anCtI onal r@gnents of very large
or cru 85 mappedne deim aBOl?l%‘PH’t fr@@ﬁ@ﬂbtasngsqgis@r@m refers to

nodel s of human di sease. Furthernore, the utilization
o pelwpeptide iHafl apyarn smine{grminalandior cdrbowyderntioal deletion. in
with their human equival ents could provide insights

| cerait leentrodiments; fragarehis agelbaldasn5eb 4eramingeivids long. It will
products during devel opnent, their conmunication wth

.omélab?fecﬁtéaﬁhaﬁﬁ%eham ém'beu%éﬁgeﬁégmbﬂtsdén%eéﬁsast5 6, 8, 10,

i nducti on and progression. | mpor t ant

05,8, IO, AR 0B 450 g s o

I ntroduction of human 52 imunogl obulin (1g) |oci
into n0ee] i n whiRéptidicaraldgg@ine ebmntordp ead e been

i nactivated offers the opportunity to study the
"pidRRIcelfical MMidty &9non-peptide drugs with properties analogous to
those of the template peptide. These types of non-peptide compound afe
termed "peptide mimetics" or "peptidomimetics". Fauchere, J. Adv. Drug Res.
15:29 (1986); Veber and Freidinger TINS p.392 (1985); and Evans et al. J.
Med. Chem. 30:1229 (1987), which are incorporated herein by reference for
any purposé; Such compounds are often developed with th; aid of
‘computerized molecular modeling. Peptide mimetics that are structurally
similar to therapeutically useful peptides may be used to produce a similar

therapeutic or prophylactic effect. Generaily, peptidomimetics are structurally

similar to a paradigm polypeptide (i.e., a polypeptide that has a biochemical
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programed expression and assenbly of antibodies as

well as their role in B cell devel opnent.

Furthernore, such a strategy may provide a source for
production of fully human nonocl onal anti bodi es
(Mabs). In certain enbodinments, fully human

anti bodi es are expected to mnimze the imunogenic

and allergic responses intrinsic to nouse or
nouse-derivatized Mabs, and thus, in certain
eptopeirtyartgharmacologsml abtiviy) f s.edicas huthasamdibpdef buttheve one
adm ni stered anti bodies. In certain enbodinents, fully
honmidre peplids lisktageteoptitmally esblated be atimkabaweliedéd from: -CH,
chronic or recurring human di seases, such as cancer,

MRHR! LG HPS--PLEH,f @) tiﬂy-@cglgg,i}%s _arnattiremazay,la%g?op[egi_cn

may i nvolve repeated antl mnistr 128]

gi r u straj fici ' u .
BB PR e R ST PERBInREL RPbwbiin BRe 3R, ystematic
lg,l .?i_in nticipation, that SL#Ch m ce woul d produce
h%#hsg' AN PRI& NRe ARIRD 3eideof g oqnseaaus gaay wih a D-
Large human I g fragments may preserve the |arge
vamingnaeid gé the S@megme {§:.9adysine inplace opLdysine) may be used
regul ati on of antibody production and expression. By
elneniain embbdenemsde generataangref stablengedideg. In addition,

di versification and selection and the |ack of

| soRsalrR tide@'cﬁfnﬁtmsﬁgg 8 dUHEBAsEE SéQidtve éME substantially
reproduced human anti body repertoire in these nouse

SHEFIER TRt Ve Rl ol 1 bp B by spefogs koow
NS an Bl 6 it Anb RS R GE3F7 LA, incorporate

specjficity maybe produced and selected. Certain .
- diesRiD gﬁf%@nﬁ@tf%w RHEPQsesder sxample. Wp asigiing miernai cysteine
U S. Patent No. 5,545,807, EP 54607361, and EP

3esitinea rappblexglfomingdntramolenardisulfids bridges minjchusyclize the
constant regions from species other than human al ong '
pdptidehe human variable region(s). Naturally

OQccurring Antibody Structure [0130] Naturally

occurring antibody structural units typicall

f H n 1n y "

conmpr ilQ80Q] t et r dfisrtermgcANtbey "tast ARKRGdY peRldals) refer to an
conposed of two identical pairs of polypeptide
dmtachantiteatyh op aibinding ifragnesrd theidof Hhatgompdteg aith therintact
antibody for specific binding. In certain embodiments, binding fragments are
produced by recombinant DNA techniques. [n certain embodiments, binding
fragments are produced by enzymatic or chemical cleavage of intact
antibodies. Binding fragments include, but are not limited to, Fab, Fab',

-

F(ab'}2, Fv, and single-chain antibodies.

[0101] The term “heavy chain” includes any polypeptide having
sufficient variable region sequence to confer specificity for a target. The term
“light chain” includes any polypeptide having sufficient variable region

sequence to confer spe_ciﬁcity for a target. A full-length heévy chain incltjdes
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certain enbodi ments, about 25 kDa) and one full-Ilength
"heavy" chain (in certain enbodi nents, about 50-70
kDa). The ami no-term nal portion of each chain
typically includes a variable region of about 100 to
110 or nore amno acids that typically is responsible
for antigen recognition. The carboxy- term nal portion
of each chain typically defines a constant region that
may be responsible for effector function. Human |ight
c avarakle eegigpidemain, \i,ansl threel cagstartrggivraddmiainsh @as1, Cu2,
i ght chains. Heavy chains are typically classified as
mand GgB.t ahedamiemainl gl the andpstératnusiotihegidlpseptide, and the
anti body's isotype as IgM 1gD, 1gG 1gA and IgE,
I €5BGbMmART i¥-at hﬂ&cﬂ%xgéﬁﬁﬁhss aipel BifeRealychalfl?, 23 used

, 1g&x, 19G3, 4. I'gM

but not limted to, Ig and Ig

g9
h b : : T
" EhaciaRasch il BAotn Bl oiaih R Rt WMot At
DAL U B BB " cnl ol By et regon
S GRS iy S T S Son eri e i
heavy chain also including a "D' region of about 10
mehaireigiat thaamiro-tegginusofithe galypeptidet alhea taromtigbbghdin”, as

Ch. 7 (Paul, W, ed., 2nd ed. Raven Press, NY.

- ( 1888)heréinnencanpasses abfull-lea%ﬂf kit ehalh and fraginentd thereof. A
for all purposes). The variable regions of each

AR Tt M a4 KOS e e

CYRER bl RAEE BRREA ot R, RIS Eiara
BTGP ER TP H SRR B frgmens contans
chains, of each pair typically are aligned by the

f PEALIEB} khaie @ndrane hgdwrehaiy thatgentains mareefthe gonstant
specific epitope. From N termnal to Ctermnal, both

| region,draiwhenthe Ehdiand/Gn2 doming giuchghatygn ddédchain disulfide
conprise the domains FRlL, CDRI, FR2, CDR2, FR3, CDR3

abdndfB4n bEfermas ﬁegn@@mwhe_ao*] BRaiNGItE Forh? adab’) 2 phEibeule.
is typically in accordance with the definitions o

f
TS S B o TR g5 o
18 D o g TS FagBRS, oSl e isestios aresfy
(%1%?3311'!65 in which -the heavy and light chain variable regions have been
connected by a ﬂex_ible. linker to form a single polypeptide chain which forms
an antigen-binding region. Single chain antibodies are discussed in detail in

e.g., WO 88/01649 and U.S. Patent Nos. 4,946,778 and 5,260,203.

[0102] The term “variable region” or “variable domain” refers to a
portion of the light and/or heavy chains of an antibody, typically including
approximately the amino-terminal 120 to 130 amino acids in the heavy chain

and about 100 to 110 amino terminal amino acids in the light chain. In certain
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[0132] In certain enbodi ments, an anti body heavy chain
binds to an antigen in the absence of an anti body
light chain. In certain enbodiments, an antibody

light chain binds to an antigen in the absence of an
anti body heavy chain. In certain enbodi nents, an

anti body binding region binds to an antigen in the
absence of an antibody light chain. In certain

enbodi nents, an anti body binding region binds to an
aembgdiments; variziis esgiono bf diffesaniti dmithpdidsadifier ettangivell in
certain enbodi nents, an individual variable region

s@edid h6idldeyuBhod aveR aﬁfbr?s‘émtﬂﬁdnésﬂoﬁ e AARC8EECi8E. The

ot her vari abl e regions 133] In certain

e Reion gﬁgﬁ'fd”}"éé?‘ﬁ&ﬂﬁé%%f?ﬁﬁw%gﬁeg@ﬁ%?ﬂg Pgfijcylar

o) 0 acconpl i shed by solving the
s%'?tﬁ&d&%r @? gl%/rﬂgtsanti body and/or solving the
structure of the antibody-ligand conplex. In certain

enbodi(@a0Bp. thafhe eérnbﬁmnfnﬁm!?@ R chdnaMnlindylobulin

vari ety of techni ques known to those skilled in the

?n%gorgéﬁ?é Etta%% vé’a% ?}\é) L@e@@ﬁ'ﬂ{@%@ﬁ rHémadrﬁsl A l@'agtbthe variable
gggh%.}agg,ftgg RN R %@%ﬁgﬁaﬁﬁ%@%ﬁm i

Ng_m Kabat definition, the Chothia definition,

inetn ¢81aIB erakdimests; GhtimppuRRipgically mctipmlsmtmglobulm
Kabat definition is a standard for nunbering the

rfeagraentds icapableafitindog taadigand: preveating binsting obthe ligand to
identify CDR regions. See, e.g., Johnson and Wi,

- Nsakeeptofcantbthieesby itferrdithgba baNegital rﬁbpo@@téyuﬂlng from

definition is simlar to the Kabat definition, but the

@b%ﬂ'bﬁhdiﬁ? kH e ﬁ&bebﬁi"resin icBHin éfﬁBBHﬁ‘ﬁerﬁQséﬁ Ir@%‘i‘lﬁne logically

certaln ructural | oop regions. .

Fin&lagay %ﬁ@“ﬂéaébﬁw&%@‘ﬁ%ﬁ ‘%‘%%%i&bdr{ﬁ%g‘}?ﬁ??‘?epgﬂf

uses an integrat ui t co rod ced
By ventig tihid dhe e dispts Fehentvaent S eaudperapting
structure. See, Martin et alL, Proc Natl Acad
Q&loglmseeﬂ%e@l&mﬂpmwpd bipdn, to dhe sesapter: In certain
program for nodeling variable regions of antibodies,
exitordimebts, a@xifmmmolhgibail}uftmctiomaidmrﬂlhlmg@mmIilheﬁagmehbis
nodel s the tertiary structure of an antibody from

ga?a%émfwrag Qfreldspitd andEIRERG of rha@hvéﬁn@hlh@@ Sceptor.
al apases

[0104] A bivalent antibody other than a "muitispecific” or
“multifunctional” antibody, in certain embodiments, typically is understood to

have each of its binding sites identical.

-

[0105] A specific binding agent substantially inhibits adhesion of
a ligand to a receptor when an excess of specific binding agent reduces the

quantity of receptor bound to counterreceptor by at least about 20%, 40%,
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-and ab initio nethods, such as those described in
Sanmudrala et al., Ab Initio Protein Structure

Predi ction Using a Conbi ned Hi erarchical Approach,
PROTEI NS, Structure, Function and Genetics Suppl.
3:194-198 (1999). The 56 contact definition is based
on an analysis of the avail able conpl ex crystal
structures. See, e.g., MacCallumat alL, J Ml Biol,

5: - 48, . 1013 B tian, .th . I.on,
0% SR B I OTE @S YT B8t ah d MfeuipropELAYERindng
H2, anﬁj H3 and are nunbered sequentially in the

di #&-on fromthe anino termnus to the carboxy
term nus. The CDR regions in the light chain are

typi cal ferr ‘ . .
nunber elgx 0§E que meﬁ,l aﬁt %ﬁlls rﬁértbﬁte L%ferrgg‘? ggﬁo@?glr%atgrﬁaepgﬁpﬁoof a
t i 0. _the r.nooxy term nus. .. Bjspecific or .

o1 TAIseH oo raheblkn of Gid bound Bed Sheeific hikig aogpt” In certain

bi fug&é_i onal antibody typically is an artificial |
hy#PPRdIIaNtS GHRrgRtuNAY Nave carrdreneie: enitopes/ in gattaighai n
pairs and two different binding sites. Bispecific
argimbodimentsratangetis enwndigeby a variety of methods
including, but not Iimted to, fusion of hybridomas or

i nkin JFab' fragnents.. See, e.q., Songsivilai, et .

o ROy THRRER “Bhsoraiiinckiads mnydefipertiuf sefgminant

et at, . J. Imunol. 148:1547-1553 (1992). Preparation ]
ofcarablesfanesificdingding A2 apriammenaiobin eri Treelrirnapient g, certain

certain antibodies specifically binding to HGF are

e iftobgdigesnts, lepitope deteraninants indlude ehemically acties surates ,

anti bodi es are produced by immuni zation with an

agrogeings hmoldatien Swah Aganing atidessidaraid® LRSI Eptishthoryl,
in an animal to produce anti bodies capable of binding

t @rsDFONANAAESH cBRIINEMBAGIMLs LRk En%\g% 'SE?Eiﬁ&ttﬁtie% dimensional

enbodi nents, anti bodies nmay be pro
[ | zat | LD ful - . a ., solubl.e.formaof . .
Rl sl A8k Ao RS k" B iope s
thereof. In certain odi nents, the antjbodies of the
| AR A s Baf Gy Doan AoHeeonin SeTtala egbaakpents,
~ be reconbi nant_ anti bodies. In certain
- an antibody is said to specifically bind an antigen when it preferentially
- recognizes its target antigen in a complex mixture of proteins and/or
macromolecules. In certain embodiments, an antibody is said to specifically
bind an antigen when the dissociation constant is <1 pM, in certain

. embodiments, when the dissociation constant is <100 nM,rand in certain

embodiments, when the dissociation constant is <10 nM.

{0108] The term “agent” is used herein to denote a chemical
¢ompound, a mixture of chemical compounds, a biological macromolecule, or

-an extract made from biological materials.
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enbodi nents, antibodies of the invention are human

anti bodi es prepared, for exanple, by imunization of
transgeni c ani mal s capabl e of produci ng human

anti bodi es (see, for exanple, PCT Published

Application No. WD 93/12227). [0138] In certain

enbodi nents, certain strategies can be enployed to

mani pul ate i nherent properties of an anti body, such as

t he afflnlty of an antibody for its target. Such

strat elfl188]i ncl ubse ussdtheaele ﬂi@ttermsmab@bl aro lableﬂ@ 'usters to
of site-specific or random nutagenesis of the
poicprparation ptia detdotahlé enarkendi.gug byinampotadion df @ radiolabeled
generate an anti body variant. In certain enbodinents,
samingacidrortatiachient © & pokpeplids of BRihTgokaes thi?a”ttda*hcﬁb’
variants that exhibit the desired change, e.g.

| g5l RlarikFaRamee. g 2btrbptabidi E:&;tg%ngdet f@%?és%err‘lt marker

enbodl mernts, the am no acid residues tar e
T RSP e S R RSB A B B0 pE iR
t e AmeodiaHs e laRel & Faties rehralsrbs YareRulis, Various

contr| bute to the target binding properties of

caethads oirbelivgiralypepdides ang glycanrsisins @igrknovapimthe art and
Bi ot ech, 9:395-402 (1999) and references therein.

[1DaybE Usedc df tzamples ob tatietefur polypentides irutderdn are not limited
effectively screened libraries of antibody variants
abethes fofloWwing: RadisiestoplestaradicAlefiBse.g.58 H -1 cefrsew 35 S,

mut agenesi s to hyper-nutation sites in the CDRs., which

?(?Y gotresS1ihat, 2 ]fi?l nﬁ?lyb@ags%%ﬁ?%b@fso tﬁlf@t%'d%me

urihg the somatic a turati nbroc

: and. Past an B
Ja8maBi® ohoseE T APt BB R et e B e -
nts rtain t pes of | ement s may
Ligi%c %%dw%ra?wék mmqwaiaaesschqmnltuam@ceahblotmy!
not I|mted to, certain direct and inverted repeats,

@EOURS, (Predetemmined polypepiidespitopes aecogrdzerhbiyaysecondary

structures, and certain palindrones. For exanple,

sepdsrt@l\(é.gj leaeineszipert paipgedueericee dbindirigdsites foy secondary
hyper-nmutation sites include, but are not limted to,

%nhﬁbdfhég%%taﬂ BEHIRG BoRTHIM, eZiltBBeQa r 'Iﬁ%ert@tﬁw SfmbSliments,
fol l owed by guai nine (GQ, a pyrimdine (C
?ébeTé ard APy spacer arms of various ¥engths to reduce potential

steric hindrance.

[0110] The term “biological sample®, as used hereiﬁ, includes,
_but is not limited to, any quantity of a substance from a living thing or formerly
living thing. Such living things include, but are not limited to, humans, mice,
monkeys, rats, rabbits, and other animals. Such substances include, but are
not limited to, blood, serum, urine, cells, organs, tissues, bone, bone marrow,

lymph nodes, and skin.
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by either adenosine or tyrosine (Aor T) (i.e., AG-
G- CT- AIT). Another exanple of a DNA el enent that
may be used to identify hyper-nmutation sites is the
serine codon; A-GCIF. [0141] In certain enbodi nents,
anti bodi es are humani zed. In certain enbodi nents, a
humani zed anti body is substantially non- i munogenic

in humans. In certain enbodi nents, a hunuani zed

ant i bo?i has substantially the same affinity

target [G51Hn anti @Gd?rff‘r%ﬁ‘%otﬂ@dessﬁét:isétotfhﬂﬁtﬂqmﬁﬂhd
the humani zed anti body is derived. See, e.g., U S
Patrents 3ndbematalogio. rsaligansias. SE69BpIRGI cantess imgludebut are
5,693,762; U S. Patent  5,585,089. [0142] In certain
embbiinited ts, breasivarmer dolofkctl cantéh edgtricvedrciabhea, glioma,
domain that may be nodified w thout dimnishing the

nakhY Qe ok dqtafloud &8I GHibingfis, bie'i*é’dil@y %ﬂ%ﬂbé&ﬂib'p%plllary

reducing its imunogenicity are identified

t 3
[a%ﬂf%*rc?’"%@?t BB dympbitet o F%%gfsﬁ%ﬁ%ﬁ fibignant
t hods , k 1 II
R NG g R AR T
tar get and/or to reduce immunogenicity of the anti body
i RRTNOMA.LRSIPPFAHCOME, O¥aiak CANERH A Pﬁ@l@i@ Capgehmrowate
antl bodies are nodified to elimnate glycosylation

. stancer| amall dell lyng cancarasynavidlisaircgmaf thyhaid sardibamp, and

for its cognate antigen. See, e.g., Co et at, Mot

- | transigonA&ellBtcitidma dfiffhdry bladdeser tai n enbodi ment s,

technlques such as reshaplng, “hyperchi neri zation,"

or veneerlng/resurfa0|g are used to produce

humani K8d2hnt i bodhedemseldGF actlyity” inghiglasi anyt biglogical effect of
Annal s of Allergy, Asthma, & | mmunol 81:105 (1998);

RUigiFs kb cartaimlembdeiroents, @Gié actigtysis ViebU GF1a6iB)ity. angertain
U S. Patent No. 6,072,035. In certain such

ealndddimerits, HEFCActivilghie Matesd Cf)éhdé’nk HGF agtiity.

ant i body |nnunogen|0|ty by reduci ng the nunber of

foreign reS|dues but do notiprevent anti-idioty

and antd113 | ot ypibe ﬁ%@bdﬂ@bﬂq opiopaAliRg’ inclydas doe Wnteraction of

admnistration of the antibodies. Certain other

ndGfoedith fadviet eheptarg | munogenicity are descri bed,

e.dg., in Glliland et aL, J | mmunol 62(6): 3663-

[0114] - The term “Met-HGF activity” includes any biological
activity résditing from Mét—HGF signaling. Exemplary activities inciude, but
are not limited to, neural induction, liver regeneration, wound healing, growth,r
invasion, morphologic differentiation, embryological development, scattering,

proliferation, apoptosis, cell motility, metastisis, migration, cell adhesion,

| integrin clustering, phosphorylation of paxillin, formation of focal adhesions,

and cancer resulting from aberrant Met-HGF signaling.

[0115] The term “aberrant Met-HGF signaling” includes any

circumstance in which Met-HGF signaling fails to stimulate any Met-HGF
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71 (1999). [0144] In certain instances, humani zing

anti bodies results in a |oss of antigen binding
capacity. In certain enbodi nents, humani zed

anti bodi es are "back nutated." In certain such

enbodi nents, the humani zed antibody is nutated to

i ncl ude one or nore of the am no acid residues found

in the donor antibody. See, e.g., Saldanha et at, Mot

| mmunol 36:709-19 (1999). [0145] In certain

eREHHY MRS neRBalbbsignakincwanid kesuliie sHEhiaatvity: etperiant Met-
(CDRs) of the light and heavy chain variabl e regions
oHGimsignaiigalsotincludes E6¥ cireymstanpeaintveitich détrldGEVEighaling
regions (FRs) fromthe sane, or another, species. In

CrysUts in RSB MErHERactivity thaiRwaoild bbeu Wit horhl QQ%Q
chain variable regions of an anti body to HGF nay be

gABéltr§ﬁ1t ééilvﬁg %?&f‘ﬁlﬁﬁldé%m mﬁ:%?nstgﬁﬁsr?@hﬁshqﬂ@? ﬂ@ﬂﬁignaling

human certaln e rom severa

AR REGIST P57 Py AR AT B5Rng
AREA e RSB SRS gl e hanors

replaced with the FRs froma different heavy chain or

l'i ght I «
1 JOUST | 7 R R SE raS

TRRloBRSY pb Rt Rerded pU o haises aledndiin b PR HGF to

S i, fic gmn cid hat re in positions in

Bt s ot Sudh APy Boinden b har fimiesia; piologichl activit
enbodi nents, the grafted variable regions froman
aaftacirsiby Hﬁwerﬁgtlon@wt&@tﬂlmw@emm bislogieajiastivity

that is different fromthe constant regi on of an

- aafeckariby HGFGiough atieet pathwagsbedi, o or nidigony hefdredimers.
variabl e regions are part of a single chain Fv

antib CDR graftin descrjbed, e.q U. S.
Patentcig?(ﬂ) 6, %8 %eff@ﬂtt@f 35“‘698 rafggs to any

5, 859, 205, 5, 693, 761 5 565, 332, 5,585,089, and
gisgmsiance ianwhich HGH estivibyls, either iighes 2 loweptherst should be.
(1986); Ri echmann etat, Nature, 332: 323-327 (1988);

Vie chraineriremstances, iaimtrm‘rﬂBlBH%&ﬂvi@S%ulté 188 aberrant HGF

Wnter, FEBS Letts 430:92-94 (1998), which are hereby
isRfrIliRG! A €8rtain circumstances, aberrant HGF activity results from a
concentration of HGF that is higher than it should be. In certain
embodiments, aberrant HGF activity results from a concentration of HGF that

is lower than it should be.

[0118] The term "pharmaceutical agent or drug" as used herein
refers to a chemical compound or composition capable of inducing a desired

therapeutic effect when properly administered to a patient.

{0119] The term “modulator,” as used herein,'is a comp'oUnd_that ;

changes or alters the activity or function of a molecule. For example, a
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by reference for any purpose. [0146] In certain

enbodi nents, a phage display technique is used to
generate nonocl onal anti bodies. In certain

enbodi nents, such techniques produce fully human

nonocl onal antibodies. In certain 61 enbodi nents, a

pol ynucl eoti de encoding a single Fab or Fv anti body
fragnent is expressed on the surface of a phage

particle. See, e.g., Hoogenboomet aL, J Mdl Biol

2 pvodulator (epodaysesn kereasendr decrelbe irBthel magaitudssaf a certain
(1991); U. S. Patent No. 5,885,793. In certain

e alotidity®nfusctionafa noleculesngsared to tide hikRMituliy of kes activity or
anti body fragments having affinity for target. Thus,

C@lidcdion chsehvdd mamen% ¥ thd AB¢RatSE! RXddrin bhfﬁaa%ents a

the display of anti body ragnent repertoires on

sg'F ée%ﬁi&gﬁ o%'l' trﬂ{@@rg‘&ﬁ el rc‘?%%‘ﬁ%]ﬂ%q{'ggﬁﬂﬁbe {ffb acﬁgg%ne

certajn ced res af fini

CB6hb o aebbls FroleShen il crefiny AChviinS Bgrungtions
such enbodi nents, a conplete repertoire of human

aff am@?cgl@ne@ude.sbt&raéatr@m ligyjteg tonbing ingeafiinty. gnzymatic
rearranged human V genes from peripheral bl ood ‘

| poiiNitys ghd sigrisd éranedgctionUC eitaimxerempliry iRhibitoMainicludizadhut are
Sci (USA) 87: 8095-8099 (1990). [0147] According to

C ROt hile@ B QtotsiiY, peplides hattibrdicd, pepfbodiey asrbeRydrates or
prepared through the. utilization of a transgenic

g gértnlcl?ﬁ‘t§ieé‘ule§u Bbhdls é}er%s{%ﬁb&ﬁ H‘F Iéeghw Patent No.

produci ng genone I nserted but t

?né':%%%ﬁé§€3n?°%ﬁs%b§é‘3'n93uEﬁf’%@?g i R0 V‘LO@E{%%?@"

producing human i mmunogl obul i n nnlecules and

ant i bof)1@®] and. ape udeliHareint "substaetialy Qliis't meangfan object
nurlne i mmunogl obul i n nol ecul es and anti bodi es.

é’é %Qﬂh%ﬁaréﬂblln'lr?a?ﬁ F@Eue@??{e@é(ht NPel BinS gﬁ)ﬁffﬂas{i’é R is more

osed e paten I cat1ons an erences

e%%%”ae"%ﬁﬁ'?éﬁ“ahﬂ‘é’tnﬁﬁﬁéfk{d 87 Sh0ke B Rimbdsifiiy, 3h bertain

d| scl osed in PCT Publ shed licatijon No. WD 98/24893
5Hdt§&ew§na éyb@@nﬁﬁ fﬁgm isca cammpegigon yeherein the

( 19972 whi ch are her eby
object species comprises-at least about 50 percent (on a molar basis) of all

' macromolecular species present. In certain embodiments, a substantially
-pure composition will comprise more than about 80%, 85%, 90%, 95%, or
99% of all macromolar species present in the composition. In certain
embodiments, the object species is purified to essential homogeneity
(contaminant species cannot be detected in the compositiori by conventional
detection methods) wl:lerein.the composition consists essentially of a single .

macromolecular species.

[0121] - The term patient includes human and animal subjects.
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i ncorporated by reference for any purpose. [0148]
According to certain enbodi nents, fully human

nonocl onal anti bodi es specific for HG- are produced as
follows. Transgenic mce containing human

I mmunogl obul i n genes are inmuni zed with the antigen
of interest, e.g. HG-, lynphatic cells (such as
B-cells) fromthe mce that express antibodies are
obt ai ned. Such recovered cells are fused with a
niZerairdEkgmplare SpekificdBihdingrAgpsnte | mmortal hybri doma
cell lines, and such hybridom ceII lines are
screen&g ggd sel cted tQ |dent|é¥ bridoma cell |ines
that pkddéte ant fb%%ﬁ%@ Ingiaeses. HGEh binds aMstgesepipr to induce
interest. In certain enbodinments, the production of a
hylst phesphanelation; de cerain ipsteacessnermal e -daducasiiet i ¢
to HG- is provided. [0149] In certain enbodinments,

f phogpHoaytatiorm reguiates esvaiaty of cellulaegrdepssés m(cmr@ﬁi on
of reconmbinant DNA in host cells or by expression in
hirBtardesPalsatarit MECHOH Adtivity SERIHtEE With a AlkIHRP S BEman

are produced usi ng the phage di spl ay techni que

dgi8 54 L EELOFSr etdhip IQ] H gel‘fﬁﬁt{ﬁ"étgn(?ég)?gé Hﬁﬁ:(l-uSHGfFuéétXnty

human ant'| bodi es are expostng

S te B.ar T cell to.an anti enln vitr
RSctiely &é%%'ntcam@ fﬁ% ef&rss 7 instaicge, Modulating
oconpr om sed nouse, SCI D or nod/ SCID. See,
e'l@én agtiviyinay be th erapwvﬁﬁllmuseitdo in ggHainzyBBodimerds) specific

Carballido et at, Nat Med, 6: 103-106 (2000). In
dundlagragﬁu@]tcabﬁFoaf@rmd tondgcrtasethe ahobntehHEER attivity from
tissue into SCID mice (SCID-hu) results in long-term

remabograiadlyi gl elehu ireoerfain @nhbsbiivenen tecteasheg HGF activity
63 MCune et al, Science 241:1532- 1639 (1988);

lf oA rapeab Sty hlg"-T’?l@Vbl”i?%(F@%l%@ tﬁﬁériééﬁc %Eﬁ\%ﬁ) and Eeduces the

certain instances I Nmune response |

@ LS R ﬁgﬁ@%ﬁ%“éefﬁﬁn%?@bd SRR Resic hﬁ’@ﬁg agents

nol 83.1271-.17 1994) certain roa
: ﬁBn ‘F”ﬁﬁé Qfregl gResry ip ﬁ& freem P@'"i‘?’ﬁg %ﬁﬁfﬂe(‘eémd'"g
into SCID mce. See, e.g., Msier et alL, Nature
auents HEG qregsed toprevent ganioersuch enbodi ments, when
such transplanted cells are treated either ‘

[0123] In certain embodiments, a specific binding agent to HGF

is used to treat cancers in which HGF activity is normal. In such cancers, for
example, reduction of HGF activity to below normal may provide a therapeutie

effect.

[0124] In certain embodiments, a specific binding agent to HGF
is used to modulate at least one Met-HGF activity. In certain embodiments, a
specific bin_dihg agent to HGF is ‘used to modulate at least one Met
independent HGF activity. In certain embodiments, more than one specific

binding agent to HGF is used to modulate HGF activity.
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with a primng agent, such as Staphyl ococcal

Enterotoxin A (SEA), or with anti-human CD40

nonocl onal anti bodi es, higher |evels of B cell

production is detected. See, e.g., Martensson et al.,

| munol 84: 224-230 (1995); Murphy et al., Blood

86: 1946- 1953 (1995). [0151] In certain enbodi nents,

anti bodi es of the invention are produced by at |east

one of the follow ng hybridomas: 1.24.1, 1.29.1,

1. 60. 1[0125]61. 1, in cedaih emmbddimient?, spegifichiading,agents to HGF
2.40.1, and 3.10.1. In certain enbodi nents, specific

bianel fully gt mdoatbrizd ahibodies h IcéitaiffemMBodimeh®s, hucteotide
10-10M 1In certain enbodi nents, specific binding

a n .
OQ@E%?"M%:L‘*‘;‘%S’:‘%"&%’“'yfﬁ’oa%%%‘%ﬁﬁ%ﬁ%é%bfﬁ%ﬁ%‘;@' hedifna i

TEA ek ASu FBILCLE PSRk cHRSBS Rt e
= BB, e LR BB BRI Bl

6B). [0152] In certain enbodi ments, specific binding
aGemesPuing foseomalementarbiietBIMininGrisigiens CRR’ sé,tspemf!cal!y

| east one of the 1gGlL, 1g&, 1gG&3, 1gHA, Ig E I|1gA

| from @RR 1l hkougloCRRS, dre peevidadn Aenbmﬁkhg]mcsaaiﬂ Embddiments,
bi ndi ng agents conprise a hunan kappa |ightchain

aathybridemalussiinineestiresding Buch andRini@idylo®dlin molecule is
enbodi nents, the heavy g%al nis of thocvag lgGlL, 1g&,

I 4 ' ;

i g e el S S

f | .
PhT W%@'%Ag@*'ggﬁ"%ﬁaﬂ%é ARsrr@rigBrbuents a hybridoma
ST isRels seieed fiom a kegebone § °2f4,{;£ 6126 a1 61 1.74.3.

and I Mi sotype £0153 In certain enbodi nents,

sb@ér 1248 Adiznly 248 endchpPilsdn certaimembedimentsi gipurified

chain and a human 1gGl heavy chain. In certain
elmdradin meoricclorsgl enitibody bo hdivag [HGETS provided se a hunan
kappa |ight chai n and a human 1 g& heavy chain. In

cert ai odi ecific bi d|n ent s nprlse

a hu 1§Qﬁpa | 7% abill 10 clate 2 %nqtgés se|shred

I gA, gD or 1gM heavy chain. In certain errbodl nment s,

sﬂ)\éﬁa'ﬂ aci i yersi@riigial chromespmesd Yodrs) aidctoriatipduce titem into
antibodies ligated to a constant region that is

-the mouse germiine provides an approach to elucidating the functional
components of very large or crudely mapped loci as well as generating useful
models of human disease. Furthermore, the utilization of such technology for
substitution of mouse loci with their human equivalents could provide insights
into the expression and regulation of human gene products during

development, their communication with other systems, and their involvement

in disease induction and progression.

- [0127] An important practical application of such a strategy is the

“humanization” of the mouse humoral immune system. Infroduction of human
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nei ther the constant region for the 1gGl isotype, nor
the constant region for the Ig& isotype. In certain
enbodi ments, specific binding agents have been cl oned
for expression in manmmalian cells. [0154] In certain
enbodi nents, conservative nodifications to the heavy
and |ight chains of antibodies fromat |east one of

t he hybridona Iines 1.24.1, 1.29.1, 1.60.1, 1.61.1,

1,74.1, 1.75. 2.12.1, 2.40.1, and 3.10.1
( mueegbégbelﬁlao If-gcl iﬁi@ inice 4 which the endogencusilggenes have
nucl eotides) will produce antibodies to HG- having

f been inalivateddofidre the appotiamiictoestudy thesmeichiahisma inderlying
those of the antibodies fromthe hybridoma |ines:

1p2grammiePExpresdiof@nt, assbnily bf aﬂatll%'dlés ad wéll ds their role in B
2.4.4, 2.12.1, 2.40.1, and 3.10.1. In contrast, in

CE&Il ddvkloSBAt Pﬁﬁﬁ m Caﬁ&éﬁ‘ﬁ sﬂate@ﬁn@?%w@?% éJhrEé“ for

functional and/ or arac icS O
@gﬁ?ﬁéfﬁaﬁ@v%%%ﬁa%ﬁ@%%igﬁ GIES (RS sy

andll ht t hat iffer signific ntlylnthelr
cPbedint oy Budantbodra SRachC mnige the

nol ecul ar backbone in the area of the substitution,
figimyneggnie and allgrain eespanses irtrinsis|to soodss ommouse-denyatized
the charge or hydrophobicity of the nolecule at the

tMabstarg theis, br cértgin iehebdulitnent, indreasé te effisaey abd $afdty of
For exanple, a "conservative am no acid substitution'

Nt dnvifisysred SitibolidsUtih @ertain émBBHIrH&nté”Fuﬂ? hifieth antlbodzes
residue with a nonnative residue such that there is

;rpné% e L%re NA tRE @%%im@ﬁtt #}fi'nf&‘?lcal{r r&(ur? bg‘}{lﬁﬁﬂ? df?steaggg such as

o aCI resi e at posi ernore

K. iRl B el @8’%?{32@96 Eﬂﬁl‘%f‘v\'ﬂﬁ&bﬁ%wnvowe

described for "al ani ne scanning mutagenesis." [0156]
FERERted anibrdy administigiens-ut i ons (whet her conservati ve

or non-conservative) can be determ ned by those

skill Z§1 i#]nt he ahke 8hn teh‘gﬂéeff%o&%‘?&rsmé’ 8&@&8&! in"HRofsE

desired certai n enbo fs, am no

BB B eef b Bt FoantS SEint mah f el innticipation
ge“ e%fggafcréﬁ;gé‘&& Irp%(tigceoﬂu:%gﬁ aa}{t'.tbhg%%' lﬁsth(ta gbls:?n:ce of mouse
antibodies. Large human lg fragments may preserve the large variable gene
diversity as well as the proper regulation of antibody production and

- expression. By exploiting the mouse machinery for antibody diversification
and sefection and the lack of immunological tolerance to human proteins, the
reproduced human antibody repertoire in these mouse strains may yield high
affinity fully human antibodies against any antigen of interest, including human

antigens. Using the hybridoma technology, antigen-specific human MAbs

with the desired specificity may be produced and selected. Certain exemplary -
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[0157] In certain enbodi ments, antibodies of the

present invention can be expressed in cell lines

ot her than hybridonma cell lines. In certain

enbodi nents, sequences encodi ng particul ar anti bodi es
can be used for transformation of a suitable

manmal i an host cell. According to certain

enbodi nents, transformation can be by any known net hod
for introducing polynucleotides into a host cell

i noetididsgrefdescabedn W 88KH93g U BePaignp dloy 515156807, dEP
inavirus (or into a viral vector) and transduci ng a
ho54607%381, WntlEP 546073AYs (or vector) or by

transfection procedures known in the art, as
exenplified by US. Pat. Nos. )
4, 399, 49429 912, dacertaimembediments, cae PBY USECERFaRTTEgions
patents are hereby incorporated herein by reference

f drorarspeciesrgitbsrthanihunean aling wittbthei hemBa vatiable region(s).
transformati on procedure used may depend upon the -
hqst, t med. Methods for. introduction of
het 2t HIHRG AUDOLYUSUMCIIE 1t 6 mammal i an cel |'s are
well known in the art and include, but are not

lim teqoyge) dext NgguPRR) GcBftid é‘ﬁ‘tﬁfoﬁié«‘étﬂﬂ:ttg‘éﬂhﬁi@ﬂ?pically

phosphat e precipitation, polybrene diate

t ' t ' | '

AR Mrarh e eaPSto kil SoS8) QAR ot wo
i PRI e, Bl ot it r

expression are well known in the art and include, but
arceriain embedinaents ;aber AP kDanasid ane fdbleagth "heavgschain (in
avai | abl e fromthe Anerican Type Culture Coll ection

( Aeag)n einbotlimienty, aautiSd:-70 kba).eThe @antthbresrinabpartion of each
ovary (CHO cells, HeLa cells, baby hanmster ki dney :
* ( BHYIn typidatly irokiderya khdatsis ré?ioh&;ﬂa@@ﬁi 100¥68N0 or more amino

hepatocel l ul ar carcinoma cells (e.g., Hep &), and a

n that tﬁtdaﬂp i€ RddponsibREfor dnﬁggﬁrr%@@iﬁam%@%a toy-

cell lines may” be selected thro et®erm ni ng

AU e e oo
RISl Sar SRRy cbiimn ot el s SupiRGt dassified as
speci fic bi ndi,nﬁi agent.s conprise one or nore B
pgsappe@nidd bdadigbeehaing besuyicheinssaredyyically cassifiedag mu,
o ,

deita, gamma, alpha, or epsilon, and define the antibody's isotype as IgM,
IgD, 1gG, IgA, and IgE, respectively. IgG has several ‘subclasses, including, |
but not limited to, IgG1, 19G2, 1gG3, and igG4. IgM has subclasses including,
but not limited to, IgM1 and IgM2. igA is similarly subdividedrinto subclasses
including, but not limited to, igA1 and 1gA2. Within full-length light and heavy
“chains, typically, the variable and constant regions are joined by a "J" region
- of about 12 or more amino acids, with the heavy chain also including a D"

region of about 10 more amino acids. See, e.g., Fundamental Immunology

54



expression vector/host systenms may be utilized to
express pol ynucl eoti de 67 nol ecul es encodi ng

pol ypepti des. Such systens include, but are not

limted to, mcroorganisns, such as bacteria
transformed with reconbi nant bacteriophage, plasmd,
or cosm d DNA expression vectors; yeast transforned
with yeast expression vectors; insect cell systems
infected with virus expression vectors (e.g.,
bédui’dianlidy;, egh.2nd @bl iRavgrsPeess, N UnE088})dthconporated by
Vvirus expression vectors (e.g., cauliflower nosaic

virefassncBdivits entibety dor alh’pﬁ@o@ey) 'Mse vaidbie Pégions of each
transfornmed with bacterial expression vectors (e.qg.,

TlighttHieaPR3BAMH Plinspichily f@fm% BRt ér?bi . [0160]

In certain enbodi nents; a pol ypep Ide 1's ecorrbl nantly
expressed in yeast. Certain such enbodi nents use

commer G131 y avaTh%baéablexpgmltmmca&semu thee gametdemeral
Pi chi a Expression System (Invitrogen, San Diego, CA),

f struciwienof relativelyradnsetuadeiramewask Fatfion® (IR) jofhetEby ﬂir@e hyper
enbodi ments, such a systemrelies on the pre-pro-al pha

semm@aegusnsdIalw&auese@drﬁb!e%ntéf&y%%téﬁh.ﬂsrﬁ%aﬁ ﬁ‘(ﬁDRs.

transcrlptlon of the insert Is drirven

h
[0161] I'n cer%'al n e@éﬁ{c? %%IQ:H E%Pﬁ@g?ég[yé%e%@tg?% S‘tth%
f m | t
Bl o, SRS Ao RIS B i e spyeme Faam M-
from yf é romh nediumis the same_ as those ysed to
garmingal {o, -t%wab pothy ight e beavneehain variableargitnsdypically
cell supernatants. [0162] In certain enbodinents, a

fgenise theidoreaios fiRdg CDRpoFRAeGORE, ARS cﬂ‘.iDRedaanma The
bacul ovi rus expression vector, such as pVL1393

(Rsigrihergof anfing abldeds edoh)dorh&inds lt;ipﬁtbéllyﬁﬁ’%%@bfﬁﬁc‘é with the
such a vector can be wused according to'the

RRAHRAE & Rabat Qégﬁéﬁé Iﬁl%i’éﬁﬁg/' it &nbﬂ)rg chIrI el‘ﬁtterg% (National

Spodoptera frugi perda cells |ns ee

% 1R, BERGRNR, FRL 881 HRARRLAR: anfindtiia d Cosk .
ﬁﬁ) ﬁﬁn@}{ég?ﬁﬁ éjgﬂ &%Ef%a ue? Ia? atupee 22r IS?BSée 3h€11r908séc)e
[0132] In certain embodiments, an antibody heavy chain binds to
an antigen in the absence of an antibody light chain. In certain embodiments,
an antibody light chain binds to an antigen in the absence of an antibody
heavy chain. In certain embodiments, an antibody binding region binds to an
antigen in the abse'nce-of an antibody light chain. In certain embodiments, an
antibody binding region binds to an antigen in the absence <;f en antibody

“heavy chain. In certain embodiments, an individual variable region

specifically binds to an antigen in the absence of other variable regions.
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[0163] In certain enbodi ments, a polypeptide is
expressed in an insect system Certain insect systens
for pol ypeptide expression are well known to those of
skill in the art. In one such system Autographa
californica nuclear polyhedrosis virus (AcNPV) is

used as a vector to express foreign genes in
Spodoptera frugi perda cells or in Trichoplusia |arvae.
In certain enbodinments, a nucleic acid nol ecule

encodi 1§133lpol ypdptoedaircambpdimentsr defihitivendelingation of a CDR
nonessential gene of the virus, for exanple, within

t hendpideptifdition of eesidues cdmprrisivgctherideding siteraflancdntiboely is
pronoter for that gene. In certain enbodi nents,

SUeBhflighed By 2blvigy tHy stmauré 6f tﬁe%ﬁitiﬁoﬂ? |a€1@lll6r€sdmhé the
r ender the nonessentl al gene i nacti ve n certaln

d(re$ec a | e ar 0 C?déﬁ@ﬁd’ &Br’ngéxr qﬁ%'ef’t%m LibBdiments, that can be

, I nactivation

f th I rin ne. r Ln ion .
MERC O*R%(@'ﬂﬁ?@agtof%f\eqeratﬁ% liste zﬂﬂ@fﬁﬂ%ﬂ” oS8 3kl in the
enbodi nents, reconbi nhant viruses can be used to
[ rﬁfb@PCEanX‘[@{ ﬁé’ﬁtﬁi’ogﬁﬂr‘é’ dpn Cﬁﬂa@hﬁmbl@!fﬁemér yaidous methods
See, e.g., Smth et at, J Virol46: 584 (1983);

Erqjalnabns@ aan be ,enmlo)eed\m identifySyi apposdnase the Qi)ﬂrsgions.
(1994). [0165] In certain enbodi ments, polypeptides
mE@nmpled af fech Alethodd insluies bpt afusstdinaited tis thelBlabat definition,
inclusion bodies in the bacteria. In certain

efhe dindRih Siefif@ioh, R ASMCASTRIiticH B8d B Bohtas a@ﬁrﬁrbn

bodi es are collected by 69 centrifugation; washed in
0.15 M Nad , 10 nmM Tris, pH 8, 1 nmM EDTA, and treated
with 0.[(1131@/ m | Jé@z&almat(@ﬂgﬁtw,n iSta staodard fompuntsringshe
mnutes at roomtenperature. In certain enbodi nents,

t hesitlusairean antibedy and by typinaillg aised o idedifg €DR dedions. See,
is pell eted by centrifugation for 10 m nutes at

poI gogo%sﬂm ary YAy, ti@ud?e:%'m&s FRAL 88: 2188 (2000). The Chothia

pepti de-contai ning pellet is  resuspende

P

glrdfle@rélrtlg,ﬁ'lég@fég &%E@d@? lﬁc%ygrb‘?ﬂ I%ﬁ’%( g;hoglﬁa{ 58“5?“ takes into

| SRSy hebirane Shomain sruh e ﬁ&qé'r%w?% ngg’sﬁlgr'r%hmh'a otal, J
| uti

o Y Bioh 05 SOt 7143060 Sihadeiaaf ol Diekws S4g15 (1.88 (6989). The

fractionating the resuspended pellet in a denaturing
- SBBM definition uses an integrated suite of computer programs produced by

- Oxford Molecular Group that model antibody structure.  See, e.g., Martin et
al., Proc Natl Acad Sci (USA) 86:9268-9272 (1989); ABM™, a computer
program for modeling variable regions of antibodies, Oxford, UK; Oxford

-Molecular, Lid. The AbM definition models the tertiary structure of an
antibody from primary sequence using a combination of knowledge databases
and ab initio methods, sucﬁ as those described in Samudrala et al., Ab Initio
Protein Structure Prediction Using a Combined Hierarchical Approach,

- PROTEINS, Structure, Function and Genetics Suppl. 3:194-198 (1999). The
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pol yacryl am de gel (See, e.g., Sanbrook et a/.,

supra). In certain enbodinents; such a gel can be

soaked in 0.4 MKC to visualize the protein, which

can be excised and el ectroeluted in gel-running buffer

| acking SDS. According to certain enbodinents, a

A ut at hi one- S-Transferase (GST) fusion proteinis
produced. in bacteria as a soluble protein. In certain
enbodi nents, such GST fusion protein is purified
useHgckdetimition is hasegt o an mpalysis of nhﬁea\miagi@) comples gTystal

In certain enbodinments, it is desirable to "refold"
celractures. pBSeg,peg:, iMEcCallum eéat ail Ma iiald578at45 (H008).

pol ypepti des are produced using certain reconbi nant
syste .scussed herein, In certain enbodinments, .

pol yp@@éis ar ePY CONYPRRRM q‘é‘ﬁ&éj‘? regicgs yethe eavw ¢hain are
desired tertiary structure and/or to generate

diypigally seferieditadissh1) H2 cand Airandrbrsinuwmbersd sequentially in the
structure and/or linkages are related to certain
bdlicalighdedm dioe maming termiauptd theegdrbdry termingsr TAEICDR regions
enbodi ments, refolding is acconplished using any of a

ninrthe light chin Riré dgrcHIgsefdifamtd &s LReLAr dnd E3 @Bl 46 humbered
met hods i nclude, but are not limted to, exposing the

0
o | . _ i ool _
FRARHERPE, B A0 Hor RS o Brdihiy B 6 P tpinus.
chaotropic agent is guanidine. 1In certain )
doibpeitifie ot Bjfuntkionad Paltidodigsoxi dati on sol ution al so
contains a reducing agent and the oxidized form of

that r j ng agent. In certain,  enbodjnents, the
r educi[ﬁgg%em a‘ﬁ 5’%&%@f&?@@&t'%¢hﬁrﬁnb@dn tyieally is angartificial
ratio that will generate a particular redox potenti al

thyhrid antibady dayingf tweedigfaiant heayyAight chainpairs mneemicadifferent
enbodi ments, such shuffling allows the formation of

dyinding sies b Bisfpeific dbtimliey mayddoproduept &y 4 varietd @f methods
but are not Iimted to, cysteine/cystam ne, A
dheiti@ingi baeAst linfitetbios FRlibn f ﬁ%lbl‘i‘dcﬁﬁb@ of fl8king of Fab’ fragments..
dithiothreitol DTT/dithiane DTT, and - S

?&%%@E%ﬁba@m'et@“@iﬁ diLg m@gﬁ?lb 8. §5 133l T1990); Kostelny

ntsy a co-solvent 15 I NCrease

Bhel cudjyfo p g det s G828 "yl yeeral
pol yet hyl ene gl ycol of various nol ecul ar weights, and

arginine. [0167] In certain enbodi nents, one
substantially purifies a

Preparation of Antibodies

[0137] According to certain embodiments, certain antibodies
specifically binding to HGF are encompassed by the invention. In certain
embodiments, antibodies are produced by immunization with an antigen. The
- term "antigen” refers to a molecule used in an animal to produce antibodies
capable of binding_to that antigen and/or another target. in certain
embodiments, antibodies may be produced by immunization with full-length

HGF, a soluble form of HGF, a splice variant form of HGF, or a fragment
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pol ypeptide. Certain protein purification techniques

are known to those of skill in the art. In certain
enbodi ments, protein purification involves crude
fractionati on of polypeptide fractionations from

non- pol ypeptide fractions. In certain enbodi nents,

pol ypepti des are purified using chronmatographic and/or

el ectrophoretic techni ques. Exenpl ary puri fication

met hods' include, bui are not |im

pitBeresf-+ it ceftrinembostimeRisy m%an@m@s Obﬂ‘@dﬂﬁ?'ﬂ%ﬁﬂ Bay be
with PEG i nmmunoprecipitation; heat denaturation

f plolyeleal oy m;chiqrfa;,@td/@maydm mmnﬁmammtlbodles In certain
including, but not Iimted to, affinity chromatography

( enthbodimenty, antibddiSe pif diopwention arekatmangmtibodies prepared, for
chr omat ogr aphy, exclusion 71 chromat ography, and

I %@ Fhite, AR GESHEH @ﬂfré‘l@ébbm@ ﬁhlrﬁéiktcb?hbl@arbf producing human
hydr oxyl'apatite chromatography; 1soelectric focu5|ng,

pal e
o AntBGL RER e Tal SkamBlel P PUBf AR EApARRIBA T, 1D i fa227).
a polypeptide is purlfled by fast protein I|qU|d

chr oma{@t38jphy & céntaini eghbpdiassiis, ecdriafustiategies can be
chronot ography (HPLC). In certain enbodi nents,

pléh’aﬁlb tmaﬁtp%mcarmereﬁt BRPRIRSE 6F arf SfiddY, SLER BsTHY
eom and still result in a suitable nethod for

ﬁ'rﬁt&%{?aarnaéﬂt%fgg?ﬁ géfa”ef,%él{eé at%}jfés |l19!glde but are not

,_qatltat s the r urlflcat|on of

ol 16 e Lbﬁee?fdaﬁl%f S Rg BRRRss of the

uantifying the eree of purification are known to
t ne!-y@usé emoleﬁuiﬂe@cafimg aepntbedyleaapnesnte ananieedy
~include, but are not limted to, determning the
spadat. dnk!jeriaimgmbadimmt&‘ysuﬁh gmrptielpéﬁ followaddydscreening for
assessing the amobunt of a pol ypeptide within a
paAfliecd Vﬂmmyftlﬁ?@xﬂiﬁiﬁhénﬁs%ﬂschaﬁ?ét éignirexeagchoiydecreased
nmet hods for assessing the anount purification of a
Pg ptide preparation conprise calculating the
‘bindi hg activity of a preparation and conparing it to
the binding activity of an initial extract. In
certai [0’ @%odi netr sertaih@mmnmtsqftheauﬁnaacid residues targeted
cal cul ation are expressed as "fold purification."” The

Ui insitatfetmic twateglsesethosé ethODRs. dh dertath emibodiments,
activity depend upon the particul ar assay perforned.

[ QA3 raf:ﬂs‘?ﬁ tH frglgl%mb?ﬁi rEGHBRS of P PAre HbARINS are targeted. |

partially pur |
certain embodiments, such framework regions have been shown to contribute

to the target binding properties of certain antibodies. See, e.g., Hudson, Curr

Opin Biotech, 9:395-402 (1999) and references therein.

[0140] In certain embodiments, smaller and more effectively
screened libraries of antibody variants are produced by restricting random or
site-directed mutagenesis to hyper-mutation sites in the CDRs, which are

sites that correspond to areas prone to mutation during the somatic affinity
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In certain enbodi nents, partial purification may be
acconplished by using fewer purification steps or by
utilizing different forms of the sanme general
purification scheme. For exanple, in certain

enbodi nents, a cation- exchange col utm chromat ogr aphy
performed utilizing an HPLC apparat us wll 72

generally result in a greater "fold purification" than
the sane technique wutilizing a | ow pressure

cRibwation Paprssss yae@ m-g4 & howrdhuiry apdiRastarmriVature Biotech, 17:
met hods resulting in a | ower degree of purification
nE§815aee(1 8€9hmudagea‘erem:esttbemm r brrcantaiy enfibquidngpes tdedain types
or in maintaining binding activity of a polypeptide.

[ 6DNA élememts aidy benasadkerientiehy)c@GhaBbR'SRES including, but
mgration of a polypeptide can vary, sonetines

eV g I e
Pt 1 o AR 5 S, or

m)lecular ts of urified partlally purified

sorgpels: P PR Sisinet thatariey Bealies e tesedieg ypgr-mutation

Epi topes [0171] In certain enbodi nents, epitopes to

vﬁtﬂ?ﬁﬂdﬁﬂe Mdtrare et ligdigdde, aiteldabase wquﬁnd:eccqmwmmg a purine
anple 8, Figures 10 and 11, and SEQ ID NO

u@bré@u felidyed by gueirting (GR folisivet by @ pyimidEe @bt Tpdoliowed
may be wutilized to prevent binding of an anti-HGF

%Vellthhhadézfnoé '_%gﬁbsm@é& BB TRENL AI® - GIEE/T LIA/PET ARbther

enbodi nment s, epi tope may be utilized to

8L Of a%ﬂﬂ' él@lﬂ%ht ﬁ{bn g%eBQ%@ﬂ%éﬂ{fpérpﬁﬁﬁéﬁb% sites

bi ndi'ng agent aln

. to substantlallylnhlblt
ﬁgm% ng'“%¥°‘g ’a%‘t'#'— anti body or specific binding
agent to HG-. An epitope substantially inhibits
bi ndi rjg14f] an anhiceHain amboBR§YNa! aﬁﬁl‘i‘c’fdléééé’h&%ﬁ%ed In

agent to HGF when an excess of epitope reduces

Ll pihoBlyifiite g hrRi R d i aly SRR HOh05, s

3%:0/ Lgf?%% oihdgjorﬁﬁae@ i [Zl’e‘é? élg err]n r%%n rsl;ltﬁc’umucfgnlzed antibody
has substantially the same affinity for a target as an antibody from another
species from which the humanized antibody is derived. See, e.g., U.S.
Patent 5,530,101, U.S. Patent 5,693,761; U.S. Patent 5,693,762; U.S. Patent ™
5,585,089.

[0142] In certain embodiments, amino acids of an antibbdy
variable domain that may be modified without diminishing the native affinity of
the antigen binding domain while reducing its immunogenicity are identified.

See, e.g., U.S. Patent Nos. 5,766,886 and 5,869,619.

58



to bind anti-HG anti body or specific binding agent.

In certain enbodi nents, an HGF epitope may be

utilized to identify antibodies or specific binding
agents which bind to HGF. In certain enbodi nents, an

HGF epitope may be utilized to isolate antibodies or
speci fic binding agents which bind to HG-. In certain
enbodi ments, an HGF epitope may be utilized to

generate anti bodies or specific binding agents which

bi nd t 0HMSF. | n becedain embaodiments, snodificatis@Fofean aoiilzody by
may be utilized as an i mmunogen to generate anti bodies
ometBpdes khown lin thé ag iLgpiafly Weisijheditb hchievidGherdaBed binding
certain enbodi nents, an HG- epitope may be

?gdegg%:eé eslgbPaRdor i Faiucewn@rmrgg?ﬁ?w M iaﬁhbed'rgﬁu_ the

may Subsequently be obt ai rit om the ani n
: !ﬁbcﬁrﬁ%é?'f 1 SR R e AR hlian i e Srethbyiigd o
nERRGHEE Bbopviguphatonin eRiskts proasaafiBLy Sbitady for s

adm ni stering a therapeutically effective anount of
ofiednAte angens Sieei eid, brrfiakg Majéntninod 30386111367 (1993). In
certain enbodi nents, nethods are provided of treating
ceartain enoppliments) techmigies suchngs dreshapiage thypedchimerization,”
ef fective anmount of one or nore specific binding

agetvepebingids afatitdtir8 eised!th Predesd hémaarel artBddids. See,
In certain enbodi nents, nethods are provided of

t ty \V j i rd $4 . .
LAV Avaril 41 ﬁﬁdl@@fﬂﬁé% ésgﬁ% & Fhifinol 81:105 (1998);

nistering at rapeutic ctive anpun

0 i iacd t n ain
RBaBHAR & L Foplelr SNR0PATIN D' pdlls pRHENG

p ti mal aria 74 conprising adm nistering a

TRD72 08 lpgeriin.pclk pMPSciTBRH sih issbRisRdyRICally reduce
speci fic binding agents to HG and another therapeutic

- agetiodyfiomunogeaniciyrhyatedusingoltiernumnber efforaigrs regidues, butdo
provided of treating or preventing proliferative
cnatipreventranti-idiiypib andamiiF-atotygic adsparisesdollawing repeated
therapeutically effective anmount of one or nore

saffinidtrathnttithe aptBsdies! Tertdd ottt ridthbas for reducing
enbodi nents, nethods are provided of treating or

HH&H&%Sg%s{]Egciggéu%' &és%'}iﬁle'g ,‘é&.gﬂitiﬂ*g;ﬁﬁii&m* Ehdim l%’lﬂ%rhéfnoi 62(6): 3663-

conpri mnisteri apeut i carl’
71 (1999). |

[0144] . in certain instances, humanizing antibodies results in a
loss. of antigen binding capacity. In certain embodiments, humanized
antibodies are “back mutated.” In certain such embodiments, the humanized
antibody is mutated to include one or more of the amino acid residues found
in the donor antibody. See, e.g., Saldanha et al., Mol Immunol 36:709-19

(1999).

[0145] In certain embodiments the complementarity determining

regions (CDRs) of the light and heavy chain variable regions of an antibody to
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effective anount of one or nore specific binding

agents to HG- and another therapeutic agent. [0175]

In certain enbodi nents, a specific binding agent to

HG- is administered alone. In certain enbodi nents, a
specific binding agent to HG- is adm ni stered prior

to the adm nistration of at |east one other

therapeutic agent. In certain enbodi nents, a specific

bi ndi ng agent to HG- is adm nistered concurrent with

t HeFanhaly hiesgnafied do fraimeworkeagions(ERs) frem thehssmageartarmther,
agent. In certain enbodinents, a specific binding

agsatfied. OlnHkdrtdin entsbtiimbAtss tRICEIFRSETMEeNight and heavy chain
adm nistration of at |east one other therapeutic

agitble Féb‘?éﬁ%@fl%ﬁ QnfB&sdY B HEEC MY De @‘réﬁ?ﬁrts cBRsensus human

[Tmted tO, east ohe other Canc erapy agent.

r n S d re
1 RET 18 FeS@RadschR 3 ABRE5S dn it Brberith Ao pRS grom
Pharma] eut i Cﬁ| cOo o.siti.ogﬁ of, the inve(gti on can be
CRYeHR S LB NEAVE GBI R IBBhohdiR Ao Acicbsedyesiass g aligned
with other agents. In certain enbodinents, the '
derdentify agronseasup gminerpeidsaasugnspe dn tedaipi gabedjments, the
agent capable of binding HG, in conmbination with at
| lfas of ananéibbdy ¥HSheawnchaiage tight dgentse repthestbwith the
but are not limted to, in vitro synthetically

[FRY fbATla GifTeABheHBNGHEH bF Rt cHAM.| IPEbIESin eMBddi®Rnts, rare

bi ndi ng regi ons, radionuclides, and conbi nati ons and

CRANBIRIESIn e of I{h@ rgeﬁa[%%lorﬁ nsgﬁif%gﬁ, osta?v afbdHYaBHGF

My act as an agoni s teric

| ator, or toxin. |ln certaln enbodi nents, an age
85 Mo Feao R B B reft G Tl afas Ak refigosd Rare
receptor, or enzyne activation or inhibition), and
BHRPERFIGS FeotREHI aMEWa%ids thaf are & pegfipng pwhich they are
[0177] Chenot herapy treatnments include, but are not
Inotusyaliy toundriniFRes ol cestaiie eadpodireentsc thedgnafted variablet
limted to, alkylating agents including: nitrogen

negibas diom ancantibedyte HGF aidyeie 0sed withl Debestahiev@gibh that is
i fosfam de, nel phal an and chl oranbucil; nitrosoureas,

SRS LR of ATIELAV, EGRL oot
SR 87 BRIANY VHrBR A&iSHE Bre?Sart of a single chain Fv
antibody. CDR grafting is described, e.g., in U.S. Patént Nos. 6,180,370,
6,054,297, 5,693,762, 5,859,205, 5,693,761, 5,565,332, 5,585,089, and
5,530,101, and in Jones et al., Nature 321: 522-525 (1986); Riechmann et al,,
Nature, 332: 323-327 (1988); Verhoeyen et al., Science 239:1534-1536
(1988), Winter, FEBS Letts 430:92-94 (1998), which are hereby inccrpqrated

by reference for any purpose.

[0146] in certain embodiments, a phage display technique is
used to generate monoclonal antibodies. In certain embodiments, such

techniques produce fully human monoclonal antibodies. In certain
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thriethyl enenel am ne (TEM, triethyl ene,

t hi ophosphoram de (thiotepa), hexanethyl nelam ne
(HW altretam ne); al kyl sulfonates such as busul fan;
triazines such as dacarbazine (DTIC); antinetabolites
including folic acid analogs such as nethotrexate and
trinetrexate, pyrimdine anal ogs such as

5-fl uorouraci | (5FU) fl uor odeoxyuri di ne, gentitabi ne,
cyt osi ne ar abi nosi ei (AraC, cytarabi n%), )
5-epbedimegis,a palypuc @*Ptf%%mm'awewglai i oty aRtibody
anal ogs such as 6-nercaptopurine, 6-thioguanine,
aAeagmepris pyprezsed epihe sidany of @ phagemarticlat 138, e.g.,
eryt hr ohydr oxynonyl adeni ne (EHNA), fl udarabine .
pioqgextbeom ahnal., 24 Mbl Biod 27 \B38d 091 kb ad eV, Pl o/ Biol 222:
2-CdA); natural products including antimtotic drugs

SgE1 @DONpal.Bt Pagdnt Nd. 5:ge5178a] o @értbiﬂcéddﬁb&'ﬁ‘nents phage are
VI an astl ne (VLB), vi néri stine, and vinorel bi ne,

ppl DO ﬁ%@é@ﬂ(ﬁ@ﬁgﬁ nas ﬁ gfy% %t d@'qgﬁﬁggﬁ&ﬂg}ﬁﬂ-

bIOtIC.S ch as_actino

DREHIEN e B aRsBR e TR srede thropah theciplay of
bI eorTyC| ns, plicanycin (m¢thranycin), mto cinC, and
- a@nfibedy Frgmest rpasicireg an the gL a:rfa“@arnaef@us bacteriophage,
bi ol ogi cal response nodifiers such as
i andrsubsequentselection-of phagedly theit bd\iiagko target. In certain such
m scel | aneous agents including platinium coordination

- Ccprderiuess, Higth affinitg ifsmdtRinkhagoistic antisgdyefragments are isolated.
ant hr acenedi ones such as m toxantrone, substituted

UiRBeRARISLRR erMYSHIENY, %o:ﬂ?ie?é/}_lk A r@@pc?fg%gﬁ a‘élﬁflbé((ﬁ?genes

i ncl udi ng N-net hyl hydrazi ne zi ne

.ag;r &%0 ol lt)y EI%'n Mﬁkgﬁg&é}géﬁﬁﬁ%@ Qﬁﬁﬁiﬂ%@gg from peripheral
aﬁ@g@)ﬁ@ﬁ %t%giwﬁg-sn B85 S, Bips Marianed soi (Usa) 7

anet hasone and am nogl utet hi m de; Genzar TM
§@ﬂ§18l0§9|(ﬂ890) progestin such as hydroxyprogesterone
caproate medr oxypr ogest erone acetate and negestr ol

tat gy t | et.hyl stil [
et hi nylO ;3?’2305%81.@% St erkidditBRl, & nﬂ@ﬁ@ﬁsg; the
RSB BPA ihEAA Hl  Re mouse hat s
ant i androgens such as fl utam de,
gowksiantia gortionpkthei vnamn antivediapradeginggenaree pnssiregkbut that.

and non- st eroi dal anti androgens such as fl utam de.
-is rendered deficient in the production of endogenous, murine antibodies.

—.

- Such mice, then, are capable of producing human immunoglobulin molecules
and antibodies and are deficient in the production of murine immunoglobulin
molecules and antibodies. Technologies utilized for achieving this result are
disclosed in the patents, applications and references disclosed in the

: specification, herein.. In certain embodiments, one may employ methods such

-as those disclosed in PCT Published Application No. WO 98/24893 or in
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[0178] Cancer therapies, which may be adm nistered

wth a specific binding agent to HG-, al so incl ude,

but are not limted to, targeted therapies. Exanples

of targeted therapies include, but are not limted to,
use of therapeutic antibodies. Exenplary therapeutic
anti bodi es, include, but are not limted to, nouse,
nouse- human chinmeric, CDR-grafted, humani zed and

fully human anti bodi es, and synthetic anti bodi es,

i Mendeiz ebal, latunedbenetids: 146, 15671 99Rh svhicke ez heretlyy
screening antibody l|ibraries. Exenplary antibodies

| incbipdeated byt referenc@forl any pagote, those which bind to
cell surface proteins Her2, CDC20, CDC33, nucin-I|ike

gl ycoprotejn, and epidermal growth factor receptor
(EGFR)IOaf‘-g)sem deaardipg tegeriain amoaw@ﬁafuﬁy UmAlte a
cytostatic and/or cytotoxic effect on tunor cells
dingpoeiphalpantibediesmpscifiafor HSdke A producediasifolivws. diransgenic
i ncl ude HERCEPTI NTM (trastuzumab), which nmay be used
traicet copddiningeaghan dnekinoglubulin iehet aresmafuntzantwith thad

Rl TUXANTM (ri tuxi mab), ZEVALINT"" (ibritunmomb

t dﬁgﬁh%ﬁnte@s%%( .CNMF,%PHQ’MP EEXd (FatNas(BREMS)WESHRBRAS mice

V\al.?‘ll ch may be used to treat non-Hodgkin's |ynphoma and
BEE 5 Ba o6 op AR SuBLFEBEr BHKd ARS8 wih o

(lLressa): B "' (iodi.ne 1 t osi,t unD : KDR

TRy SIGEEV e oell NP e BARATS IMiRTEA b PEJOMR GETelgs, and such

ant i bodi es and ant agoni sts e. Ig , AvastinTM and .
Vrbridomagalt lingstare gergenaskand selegiad toddealdfy dyridoma cell lines
antigen binding regions; anti-Ang-1 and Ang-2

dhaf frodiues antibodies spedifibita thengntigaagobintgresaint inlesdtads t o
Tie-2 and other Ang-1 and Ang-2 receptors; Tie-2
ldrptestiments) thé pebidertiog df ayblidenta BelPRse that prdddcssantibodies
and Canpatho (Al entuzumab). In certain enbodi nents,

are ol ypepti des whi ch
.%?%Eﬁi(:_té 'éﬁrﬁig’poﬁagﬁ@cﬁ pol ypep

sel ectiv I'n e apoptosis in tunor cells,
including, but not limted to, the TNF-rel ated

pol yp¢ptd49le TRAIL ceftdib7&@hbodintants duily bobroh anditiogiies are
cancer therapy' agents are anti- angi ogenic agents

dliccdietsy BRSexpredion on esddinbiranht BNA mUedst 28RHbED
ml ude, but are not limted to, IL-8; Canpath, ByFGF;

S BN ret0 O AR B CEo By infodis are
produced using the phage display technique described above.

[0150] In certain embodiments, fully human antibodies are
produced by exposing human splenocytes (B or T cells) to an antigc_an in vitro,
and then reconstituting the exposed cells in an immunocomgrdmiséd mouse,
e.g. SCID or nod/SCID. See, e.g., Brams et al., J Immunol, 160: 2051-2058

| (1998); Carballido ef al., Nat Med, 6: 103-106 (2000). In certain such
approaches, engraftment of human fetal tissue into SCID mice (SCID-hu)

results in long-term hematopoiesis ahd human T-celi development. See, e.g.,
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U S. Patent No. 6,413,932, and Cerretti et al., US
Patent No. 6,521,424, 78 each of which is incorporated
herein by reference for any purpose); anti- TWEAK
agents (which include, but are not limted to,
anti bodi es and antigen binding regions); soluble
TWEAK receptor antagonists (Wley, U S Patent No.
6 727, 225); an ADAM di stintegrin domain to antagonize
e b|nd|n inte to its ligands (Fanslow et
icCupegt uﬁcrw %qfh’ No32-1689 (6998 Begrsenrmtiale plem Immunol
receptor and anti-ephrin antibodies; antigen binding
r 8@43r248 (1998ht hyoentaindnstances, ranenat inosine SegEdnB4is; such
5,728, 813; 5,969, 110; 6,596, 852; 6,232,447, 6,057,124
achinfemicanicefig diepgndemntmy BoidleeemfﬁentwﬁhhrﬁM—o@ﬂgiﬁ the
(e.q. anti bodi es or antigen binding regi'ons that

samﬁuéls C8kbYely WaNEEsorPet 80! IHPhenol 3A271E PP $954)0In

I'i gand bindi'ng regions thereof) such as AvastinT

an%l}%l&%g?%ﬁgm @l’i‘l%naﬂ%r gﬁﬁ':bi&&‘f r{ﬂ{%?{@ér% {r&ndplanted

s or ah I ng regl’o

i T R e ey gt B8icgo.

eC| fi cally bind thereto) such as pani tunmuma
$Neh gethadimepis, whengugiinvansaliaded sells are treated either

antl -Ang-1 and anti-Ang-2 agents (e.g.; antibodies or
awith geprinbing digegt, rsephoas Stapdylddocail Bntehotoxindy ($RA),airawith
or to their receptors, e.g., Tie-2/TEK), and

aanitl-human B4 asenodldhi! bintibodieggkigher (el of Bkl bwltltﬁﬁlon is
or antigen binding regions that specifically bind

| B, 5BS,; égf | MaFénSdorPELH NniRsh &'t 2§?%06§1995% Murphy

~antagoni sts’ of ~ hepatocyte growth factor

ggﬂ@g ﬁ@ﬁbﬁét%@t@%f) and anti bodies or antigen

'ng-Tegrons pec fically bind its receptor
c nmet"; anti- PDG-- BB antagoni sts; antibodi es and

ant i 96[01511Pdi ng Ihegir@is einbodPREnt8Bantibéies of thidvER@Rare
ki nase inhibitors. [0180] In certain enbodi nents,

graeﬁéed b¢ aﬁ@és@eﬁle:og i ﬁ!’é’mﬁ 99@%%35 118y bu t102§1 1601,

rtain such inhi ut are not Iimt

t 7
a1 L P e Y doean T 2400, aﬁﬁ%@-&aé%&%
|ence USA AI p Bi 0Acta, UK)g .

nﬁfb@@ "@e@?  SORETC i%é@%)torh‘ﬁ%r‘fﬁ 48 quﬁ”i. JQ°, or

o, US 5892112) ;
10 M. In certain embodiments, specific binding agents bind to HGF with a
dissociation constant (Kp) of between approximately 0.099 and 0.79 nM as
measured by the kinetic method (Figure 6A). In certain embodiments, specific

binding agents bind to HGF with a Kp of less than 10 pM to approximately 54

pM, as measured by the equilibrium/solution method (Figure 6B).

[0152] | In certain embodiments, specific binding agents comprise
an immunoglobulin molecule of at least one of the IgG1, 19G2, IgGS,' lgG4, Ig
E, IgA, IgD, and IgM isotype. In certain embodiments, specific binding agents

comprise a human kappa light.chain and/or a human heavy chain. In certain
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semaxani b, (Pfizer, USA, US 5792783); vatal anib,
(Novartis, Switzerland); 2- nethoxyestradiol,

(EntreMed, USA); TLC ELL-12, (Elan, Ireland);

anecortave acetate, (Al con, USA); al pha-D148 Mab,
(Amgen, USA); CEP 7055, (Cephal on, USA); anti-Vn Mb,
(Crucell, Netherlands) DAC. anti angi ogenic,

(Conj uChem Canada); Angiocidin, (InKine _
Phar maceuti cal, USA);.KM 2550, (Kyowa Hakko, Japan);
Sthb8dineritef thechegvy diad) is aiGRe 19387 IgGNdu&3t 1gG4, IgE, IgA, IgD,
Switzerland, EP 970070); ARCENT technol ogy, (Ariad,
UsAIgM iSofsipfé. Snecdriain embsdtiaentsispetinis eindindPagents have been

~fibrinogen-E fragment; (BioActa, UK); angiogenesis
AN 2 s 1O Ty malghisiel an oot SRRimgnts, pecif
SRR EaamntS Chmpl §p 25kt s Qg EMy et e ponstant
(e fJBE?Sé@sﬁé?Eaéﬁéyiaée@st"aga/Aa i

(Lane Labs, USA); Tz 93, (Tsumuraj Japan); TAN 1120,

(ks dmmparnan) i M %"EEEESZ?P%"‘*C*%@@ gpsits comprise
2 DAk 3l Bl Alfen BRLbPev gl gn certain

(Unjversit t.h Carolina, A) ; . )
 pRmhedisang %{ wﬁfc in @srﬁ,qﬁrﬁ%ﬁomg)ﬁsealav@aeg@ﬁegi"sht chain
i nhibitors, (SUGEN, USA); XL 784, (Exelixis, USA); XL
 card a hexean G2 hemyy chainb In seprinsersbadinentsggpeacific binding
second generation, (Applied Ml ecular Evolution, USA

aagbrte dbmmrise a hJBA)an kappe lighhehaimand@hmwﬂgma,. 19G4, IgE,
(Oxford BioMedi ca, UK); enzastaurin hydrochl oride 80

(1I§RAND of Ig{l\h'h\é-av&’%ﬁém Ghizef P enftioRitiahen s?é§ﬁc Bﬁﬂimg agents

sanof - hel abo France); BCl (Genoa Institute

Cﬁ?ﬁ;ﬁﬂe Ji?aﬁ%.g{ eqiphé bY btk &gﬁ:tgta b0t ion that i
getier Bie qarfetapfBian foxdas igaf‘f?? 50?%%%385?#%%@%{?5%&9“ for
I\/brck K&GA, German;. Munich Technical University

@e ta@g, isatype pbscezltalmezmla@mnm%asrp@ﬁf F&Jn@aguagentmye been

cetuximab (INN), (Aventis, France); AVE 8062,

(o@metbfmtemprehsﬁmnm; mASamali}m cQIEancer Resear ch
Laboratory, New Zeal and); SG 292, (Telios, USA);

EndOSt[S ét?] 1n certain embodiments, conservative modifications to the
heavy and light chains of antibodies from at least one of the hybridoma lines: |
1.24.1, 1.29.1, 1.60.1, 1.61.1, 1.74.1, 1.75.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1
(and corresponding modifications to the encoding nucieotides) will produce
antibodies fo HGF having functional and chemical charactegsiics similar to
those of the antibodies from the hybridoma lines: 1.24.1, 1.29.1, 1.60.1,
1.61.1, 1.74.1,1.75.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1. In contrast, in certain

embodiments, substantial modifications in the fuhctibnal and/or chemical

characteristics of antibodies to HGF may be accomplished by selecting
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(Boston Childrens Hospital, USA); ATN 161, (Attenuon,
USA); ANG OSTATIN, (Boston Childrens Hospital, USA);
2- met hoxyestradi ol, (Boston Chil drens Hospital, -USA);
ZD 6474, (AstraZeneca, UK); ZD 6126, (Angi ogene

Phar maceuticals, UK); PPl 2458, (Praecis, USA); AZD
9935, (AstraZeneca, UK); AZD 2171, (AstraZeneca, UK);
vatal anib (pINN), (Novartis, Switzerland and Schering
AG Germany); tissue factor pathway inhibitors,

( EvbsEivtions Ustye apiysatidiseuente of the(@dwyaahdighirobeins that
USA); .xanthorrhizol, (Yonsei University, South
Katiffer) signi&'calhﬂyein thein effeesen maifianing (a)(therstifuréldf the
and Research Foundation, USA); SPV5.2, (Suprat ek,

i
8&28%@&[6% E@&B&% m(t%ﬂ@ a\n‘%é g'lf ;(Hé %US{,)A%ﬁl\éErgzésyT%(Tl '\Pléaﬁs a sheet or

u@@u&sﬁs%ﬂg%ﬂg%ﬁ o&g@ﬁsf&g@ge o&?&@bgbic&)@f B ol at tre
RisE Al e B RBFEHE SRt o oni ver oi ty,

Canada); CDP 791, (Celltech G oup, UK); atiprinod

(PINN), axoSm ) "
cYe 38{(,){55 K ot Exblifble, &¢ y‘?°“§§/§%* Qeé@ﬁa‘doﬁé@g‘?ﬁ%o"

i ﬁ%&gé?égﬁﬁﬁ%@iﬁbﬁ%ﬁ.ﬁ@% 3mifi ﬁ‘:ﬁ%%@%q&huéﬁ‘?gmatwe
USA | uf ani [ NN) , tte USA IFI

TrvEne spen Hedfetls 1l of neeBBetn tha kbl G edredpf the
BAY RES 2622, (Bayer Gerrm Angi oci din, (InKine,
u8R)ino Aeid resjshe atdhat pesifon. Kéuam@rmore( ROY eative sesidee in the
Institute of Chem cal Technol ogy, South Korea); GW

2 pslypepiiaxutnalsh ke substitit@d wilHTalatibe]as hEs du@ldntprewously
France); CP 868596, (Pfizer, USA); CP 564959, (CSI,

- UBBseribdePfop AdlaBihe éda’rinirfg” mut@%ﬁe37s$'6034,

(@ axoSmithKline, UK); KRN 633, (Kirin Brewery,

Japan drug delivery syste i nt raocul ar

5. ﬁet %]H;@f@g? r adi Qes:r};@ g\é@;p@{é‘m sulstitutionsgiwhsther conservative
(Maastricht University, Netherlands, and M nnesota

- Uar nengiongerviatieg). caniBT deteomiiiad byﬁhos&ﬂéﬂed itheiBat the time
(Novartis, Swtzerland); VEG, (Proteonfech, USA);

 50TH sobstitators drecievireal Hhaeriaimbbbalents NainimNatid
Institute on Aging, USA); SU 11248, (Pfizer, USA and

ShEt iR c@ﬁﬂea )éééd 16 RRARE impSnt r&bilies oY aRfBdies to HGF,

Rongchang, I n

or to increase or decrease the affinity of the antibodies to HGF described

herein.

[0157] In certain embodiments, antibodies of the present
invention can be expressed in cell lines other than hybridoma cell lines. In
“'certain embodiments, sequences encoding particular ahtibodies can be used
for transformation of a suitable m.ammalian host cell. According to certain
embodiments, transformation can be by any known method for introducing

polynucleotides into a host cell, including, for example packaging the
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S-3APG (Boston Childrens Hospital, USA and EntreMed,
USA); MAb, KDR, (InCl one Systens, USA); MAb, al phab5
betal, (Protein Design, USA); KDR kinase inhibitor,
(Celitech Goup, UK, and Johnson & Johnson, USA); GFB
116, (South Florida University, USA and Yal e
University, USA); CS 706, (Sankyo, Japan);
conbretastatin A4 prodrug, (Arizona State University,
USA); chondroitinase AC, (1BEX, Canada); BAY RES

2 p@iynuckofide in @atintar{9) inta\a@Miral ¥&¢tor)(atet tramstiucing a host cell with
Uni versity, USA, Takeda, Japan, and TAP, USA); AG
139 ¥irus (do@etarnor bipihnsfeetion phdcomirgdRAd®n in the art, as
(University of Mchigan, USA); GCS 100, (Wayne State

U'é’xéﬁfpfﬁféd b?sale'ﬁé) PSY N’ 4,3d9/% 16/'@&9(?2'040%740% ey

Chong Kun Sout h Korea MBb, Vascul ar

gﬁdﬂ%\m@gﬁ% dhi 36 Rerpby §8r%§@tf§§2%e.@%#aghes for any
(Aven%ﬁﬁ b PSRRRE Rq%wseﬁ(the A torRafon Pigpeduee sgd may

USA cancer thera (Marinova, Australia);
héﬁﬁ?% Hgen |ﬂﬂﬁ1h9$ttt@r’@ trqnsfetrgﬁqi Megheds for introdymtion of

(Kol on, South Korea); Honokiol, (Enory University,
Uwarolﬁgo@nplyoeclbeﬁde@ in@@mahamaﬁau xellZEre vetikapwn in the art
(Schering AG GCermany); ZK 229561, (Novartis,

Sahd Zredllide) but arsinoSimitsd RS déktrafahegiaked tradtes®h, calcium
(X(]\/A USA) VGA 1102, (Taisho, Japan); VEGF receptor

rﬁi% ?rec,ﬁ;? EETOHBESQB@SG% @%@ atﬁgﬁ)aﬁé@%gos{‘pl%torplast fusion,
k
@%ﬁfﬁﬂ@@@f ShiePsEatBh of 1€ polmyicoling T 1 3 %@S and
B h Ho USA
%?%Sﬁhﬁt@"c&m plion bete T HA Bt & L ow h factor
receptor 1), (Merck & Co, USA); Ti e 2 |igands,

( Regengy8g; USA)MaHﬁE@@Pé&P%J‘aJa&aBMQéhB%g for expressron

(Alle eny Heal t ucat1on and Researc

U%@W%'Lh@%ﬁm e qir b ?;‘E‘ﬁ%e‘ﬂéﬁ(’e {‘%FL'W?QM many ).

Ar d

'we?r ' Va@'f%ﬁ@?ﬁ '@eﬁfda&wemr@immm Ts(pfz?ulzurescq"es:ﬂon
tri met hoxyphenyl ) et hen‘ylip henyl ] pr opanam de
rAAEHy X insiuding butnot liméedto Ghinese(amalet owanyr(E41Qbatlisy Hel.a

4, anti-(human transformng growh factor.beta.l

\(ﬁuﬁpmmmbmﬁdr@ﬂm @ARTEohkel Kidhey, calls YQI0S ) Buman
hepatocellular carcinoma cells (e.g., Hep G2), and a number of other cell
lines. In certain embodiments, cell lines may be selected through determining
which cell fines have high expression levels and produce antibodies with

constitutive HGF binding properties. Appropriate expression vectors for

mammalian host cells are well known.

[0159] In certain embodiments, specific binding agents comprise
one or more polypeptides. In certain embodiments, any of a variety of

expression vector/host systems may be utilized to express polynucleotide
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human nonocl onal CAT 192. kappa.-chain diner); FIt3
ligand; CD40 ligand; interleukin-2; interleukin-12;
4-1 BB ligand; anti-4-1 BB antibodies; TNF

ant agoni sts and TNF receptor antagonists including
TNFR/ Fc, TWEAK ant agoni sts and TWEAK- R ant agoni sts
i ncl udi ng TWEAK- R/ Fc; TRAIL; VEG- antagonists

i ncludi ng anti-VEG- anti bodi es; VEG- receptor

(i ncluding VEGF- R1L and VEG--R2, also known as Fltl
arfgoleckie Scﬁnqqm)g pelvRgRides: sSudtaysiems inelude huitase netlimited
to as DEP-1, ECRTP, and PTPRJ, see Takahashi et al.

J. toAmicros[g:anism@muth. aslBacteds Sramsfo(rmgmth hmoa’dyinant

i ncorporated by reference for any purpose) agonists;

t lsamtdrisieigel plabmidhoroddsphid WA elxﬁFeéylerVéctéf @Qstor
both of Tie-2 or Tie-2 ligands (such as

NYrdRomted With Beker éxfﬁ&sﬁﬂﬂ cthr§ mgé’cﬁ‘%c‘ 'spsfe’gﬁasbﬁ‘{féﬁe% with

| ncI udi ng anti “Ang-2 ‘anti bodi es descri be

( o e{’%*@%ﬁ%g Babfcte! ipBP?%‘&?%?O?{%“%%%a@tsgﬁg@sfected

he contents of

ar"‘é’th Wé‘fse%&PrPﬁ%BP H&P&t’%ge By qaé‘ﬁ' PURCRIOBRICtHESY C\A/w‘\? tobacco
entirety, Additionally epti bodies are al so
k TROFRIC Nirusel M) or Hﬁasf@me%ewttb etial expsessisangttors (e.g., Ti
publ i shed U. S. Pat ent Application No. 20030229023
( copBiRItihplasmid)poPaiimaluellisystenes) No. W03/ 057134),
and published U S. Patent Application No.
: 200302&9&%@ the contents Bf whi ch are her qtg

i ncor p 4 by TePEReRGEmPedimanis 2 alpeek isrggampinantly
Certain cancer therapy agents include, but are not

| ieprasgedin yeastal Gertain @@cbmnmeemaw@ec@mmefg@Hg available
(N-(2 6- di oxo- 3- piperidyl)phthalimde); tecogal an

S @gt'gm&s(mﬁﬁs&md, @l thadithaiEpressigrn Systehy (aviiroggANSan
11

( BiegstOA), Toloving thd ﬁiefrﬁh‘dcﬂﬁﬁér‘@ :ﬁstﬂdcﬁohs hysleamyinl-
nmet hoxy- 10- [ [ oct ahydr o- 5- hydr oxy- 2- ( 2- hydr oxypropyl ) -4

s R pRUL ADOpSrl rolesion the prevaicaalely seayonce o direct
Sﬁ%@f? 3he. 6 Eetaipi oSty i hn%?ﬁom”ﬁ#@i%é%r;tas driven by the
p 4, 2-di arbonylimno]]bis-1
-né[ﬂ?ﬁﬁgﬁ’%ﬂ%%ﬁ‘ Q‘XLA)%E%PEOFE ted uPeﬂﬂMfPurhysfaﬁtf)an%u 302;

SU 301; SU 1498 ((E)-

-2-cyan 4- hyd - bl Ss(:1- ] .

5 p%en& i ylgl B’P%ér(%é)in%n%étﬁﬂ'le%, Yy JN Rt burified
from yeast growth medium. .In certain embodiments, the methods used to -
purify a polypeptide from yeast growth medium is the same as those used to

purify the polypeptide from bacterial and mammalian cell supernatants.

-

{0162] _ In certain embodiments, a nucleic acid encoding a
polypeptide is cloned into a baculovirus expression vector, such as pVL1393
(PharMingen, San Diego, CA). In certain embodiments, such a vector can be

used according to the manufacturer's directions (PharMingen) to infect
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penam de); SU 1433

(4-(6, 7-di net hyl - 2- qui noxal i nyl ) -1, 2- benzenedi ol ); ST
84 1514; SR 25989; sol uble Tie-2; SERM derivatives,

Phar nos; semaxanib (pl NN)(3-[(3,5-di nethyl -

H pyrrol - 2-yl ) net hyl ene] -1, 3- di hydr o- 2Hi ndol - 2- one);
S 836; RG 8803; RESTIN, R 440 (3-(1-nethyl-

H i ndol - 3-yl ) -4-(1-

met hyl - 6-nitro-1 Hindol-3-yl)-1Hpyrrol e-2,5-dione); R
1§gngpt@|p {rggipgrciza aellstin sFgprotein-free media and to produce

i azol -5-yl)-3-pyridazinyl]-N[3-(trifluoronethyl)pheny
| lecdriimentipdiypsptide) In cpriainygmbydinmts, aspolypbplidd Brpurified
progressi on el evated genes; prinomastat (INN) ((S)-2,

2aid BBhcRAtrafed FBn{ dudtyimedid Gty R rirﬁSebtﬁ’ei}%Bé lebtugnn
t hi onor phol | necar bohyd roxam c aci NV 1030; NM 3

n@lﬁ%xy a pha met hyl - 1- oxo- 1H 2- benzopyr an- 3- aceti c

acid); NF 681; NF 050; MG METH 2; METH 1

manas48i68h B ( dhpentairlefmbolimérs| 2 poBipéptide is expressed in an
di met hoxyphenyl ) - 2- hyd roxy-|

-iBé&dt eyt X Certa 2! |
MBACheySieht LeriaTRisSOretanv i’ piipisptidefomression are well

R PROh8se or SRIRRR] art FPEngRIE OB HUbBRGYS calfomica
Jiiﬂ@%"ﬁ{ i &‘f%“ %ﬂlrt;%@%a&ﬁwﬁﬁ%%%so 5 ga]tBry?r@beesa forelgn

peptides; | NGN 401; GYKI 66475; GYKI 66462;
Slenesdp §HOHOP?@§ fryigipasda salls o EnTrHghaRivSia faryage In certain
thera y for rheumatoid arthritis, prostate cancer,

odiments @anuclg‘biaﬁrhmolmmenamdling aqudipperdidel can be inserted
cancer ATF BTPI,. anti angi ogenesi s genes,

dmeoi algenmeﬁtmr@&ﬂn bbthe iiuspfigicdaaiss) Wﬂ:hlﬂ ¢h@polykedrin gene,
i nhibitor, FR 111142 (4,5- dihydroxy-2-hexenoic acid

ImdRs RSy aftdéPedRRidNF thas él%h'ﬁtépfdrtﬁat gene, In cert in

but enyl ) oxi ranyl | - 1- oxasplro ester

it s ﬁ%gnﬁéﬁhyﬂ%%ﬁgmg'egwe i geggor e

fibronectin anta
rongesRyel fops AAVE. i sertalp eTbedimants. tgtinasiiation rgsults
partam de fibrobl ast _growt h factor receptor

FrhﬁldﬁtQ(éal?)'equ@F@fﬂﬁﬁ%ﬂC g‘F@’vQXﬁm@J@t tﬁ\acuvatagwf tbe;paihedon
27164 (7,7 -[carbonyl bi s[im no(l-methyl -

Hepg resulis-id tBe pdogudtioardf viruk ifzckive d:eatqt:’otéiﬁ.l H
pyrrol e-4,2-diyl)carbonylimno]]bis-1,3,5-

napht etrisuylfonic acid hexasodi um alt); FCE
26?52“?463‘@ In certain embodiments, recombnsnant )wruses can be

used to infect S. frugiperda cells or Trichoplusia larvae. See, e.g., Smith ef
al., J Virol 46: 584'(1983); Engelhard et al., Proc Nat Acad Sci (USA) 91:

3224-7 (1994).

[01685] In certain embodiments, polypeptides made in bacterial
cells are produced as insoluble inclusion bodies in the bacteria. in certain

embodimen.ts, host cells comprising such inclusion bodies are collected by
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[ car bonyl bi s[i m no(1-net hyl -
H pyrrol e-4, 2-di yl)carbonylimno(l-nmethyl-1 H
pyrrol e-4, 2-di yl)carbonylimno]]bis-1, 3, 6- napht hal enet
risulfonic acid); endothelial nonocyte activating
pol ypeptide Il; VEGFR anti sense oligonucl eoti de;
anti -angi ogeni ¢ and trophic factors; ANCHOR
angi ostatic agent; endostatin; Del-1 angi ogenic
protein; CT 3577; contortrostatin; CM 101;
c Hesmiifyoationisvasked iod1 80 NaGAntl s Trisesil 00mM ESTA; and
2001; BLS 0597; BIBF 1000; ARRESTI N, apom gren

( ]tm}aftedmm.y pnglmf Iymjztymﬁsigmlau B qanaMOPEASTE minutes at
al phal -chai n precursor)); angioinhibin; aaATIll; A 36;

9abphatehhparariie AP sy RAIAGLSH GdiMRAtAGRE Ws%te is cleared by
((6-al pha)-17- (acetyl oxy)-9-fluoro-

6- é@ﬁ%)(yi’onpéﬁ @Bﬁs & 3&[#@(? Bﬁ)centrzfu%at{cﬂ-l for 10 minutes at

al i mdino i C acl

o 708 46 %\%ﬁf?&ﬁf?ne Bl Lo pibbepidEP St Re Byet s

BC- 1; Se [ 4, 5- | pyrraol-2-

T SUSRATRENT SNV T8, L B( e1e 10TAM BDAP; layered over 50%
(phosphomannopent aose sulfate); Alvocidib

( Mlycergle apd gentiiugedies 30 minutes at 6000 X g. In certain embodiments,
2- (2-chl or ophenyl ) -5, 7-di hydroxy- 8-(3-hydroxy- 1-

. gglg%t;peélﬁt piﬂ gzgd‘smp@wdedi ia-standard (phdsphiie Kiffeied Shlindsolution

o
(15 s 047 s i o

S&rﬁﬁ%ﬁlﬂﬂ%ﬁ‘%@%@ﬁ@ﬂ@ﬂ%é&%ﬁeh@@d Belét iR denaturing SDS

DROPRGIN @?%%%g?e% "SRR of, Fhra)7 tacariain

(C34 HG5 N3 ), Eri ochroms Bl ack T AGM 1470

- (Emaegiments, §Hch agel 678 besaaked in §.4M K6k io wisualize the protein,
[ 2- met hyl - 3- (3- net hyl - 2- but enyl ) oxi ranyl ]

- whé be excBRd @nd-degiroalatestin dJebRudEing aiffieh lacking SDS.
4al pha(2R, 3R), 5beta, 6beta]]) (C19 H28 O N 06); AzZD

98360rdM o cerfdll entidiéitts, aABIutARRBINEKS-Trahsfer A& (BST) fusion
Ut er ogl obin; A 6; NSC 639366

Fr&tém(lg)' éﬂ)ﬂe@ﬁh %bt@rrd“d@éo\%&utﬂgg‘&)ém @4&%:9%{%@%%&,

met hyl am no) ant hr aqui non

C@ uch o8 fuslon oroBdits B ke = Gt fiefiep el o
03; CK 731 (3-(8,4,5-Tri met hoxyphenyl)-2(E) -
p CGJaci d (3R 4S,5S, 6R) 4-12(R) -

met hyI 3(R) - 3(R) - (3 rret hyl -

but enyfolgg) r an- Zrny Hbg?ff?ﬁ “ "
oxaspi £ o[ 2u 5] oct - est Ségs I—H% d8§ rabie to “refold certaln
_polypeptides. In certain embodlments, such polypeptides are produced using

certain recombinant systems discussed herein. In certain émbodiments,
polypeptides are “refolded” and/or oxidized to form desired tertiary structure
and/or to generate disulfide linkages. In certain embodiments, such structure
and/or linkages are related to certain biclogical activity of a polypeptide. In

certain embodiments, refolding is accomplished using any of a number of
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| MC-1C11; aaATIIl; SC 7; CM 101; Angiocol; Kringle 5;

CKD 732 (3-[4-[2-

( Di met hyl am no) et hoxy] phenyl ] - 2( E) - propenoi ¢ aci d) (C29

H41 N 06); U 995; Canstatin; SQ 885; CT 2584

(1-[ 11- ( Dodecyl am no) - 10- hydr oxyundecyl ] -3, 7-

di met hyl xant hi ne) (C30 H55 N5 03); Sal nosin; EMAP I1;

TX 1920 (1-(4-

Met hyl pi perazi no)-2-(2-nitro-1H1-im dazoyl )-1-et hanon
eprocedoregimonm 03he artdl premplabe maethods fridbiden kut ¢ Rot limited
11509 (N-(1-Propynyl)glycyl-[N(2-

ntap kpgsing they sylublliked palypapoide @hﬂd hpH/spRRlpiabode 7 in the
met hoxyphenyl ) net hyl ami de) (C36 H37 N5 06); BST 2002;

1
B;ﬁ'é_s%ﬁﬁe; g}: % )((:IQ_Q&?Q |cr"_?§xe§ﬁof\@%xgmop[a?Rclhasotmé)tc ag%nt_ is guanidine.

(Bt EYTHRRMIYAS, th refo 'ﬁmg;%da&ogs%?'%?@ also cqniging a
9,%5%&5;@%395% ?dfﬁefﬂ%r flfn loMg Sgént. In certain

chI or ophenyl 4-pyri di nyl rret hyl ht hal azi nanmi ne;
$ ih yﬁ?ﬂ@ ,rg&gmﬁ’é’ agent gnd its oxm?lzed orm are present in a ratio

(t ri fI uor onet hyl ) phenyl ] am no] car bonyl ] am no] phenoxy] -
Nbatwitygeneraieva paliticatza redoa potimtial that allows disulfide shuffling to
N-[ 2- (di et hyl ami no) et hyl ]-5-[(5-fl uoro-1, 2-di hydro-2-0

xarcur. [n certain embodiments, such shufﬂlng allows the formation of cysteine

3H i ndol - 3-yl.i dene) net hyI ]1-2,4-di nethyl -1H pyrrole-3-¢C
) m d
brrrc?rgr%}gz I:_ﬂj@mf?uoroE))ﬁ((e;rc1)§/J Bes |n Ict)lg?]l? Trf-:-[rtoi hﬂte&to

%@gﬁ%@yﬁgm% dutla%rqé)/hﬁﬁfo%%@él]iagt]u?noé cl'ﬁorlae dit hlot?llreltol
%ﬁ@ﬁé‘?ﬁéw g ersaplasiv LMo LME! [ Eertain

6, 7, 13-tetrahydro-9-[ (1-net hyl et hoxy) met hyl ] - 5- ox
@mbodlments a co-solvent is used to increase the efficiency of refolding.

12Hi ndeno[ 2, 1-a] pyrrol of 3, 4-c] car bazol -1 2-yl ] propyl
é'é@mplal,yl\ba!;iolmihylnchgje;{ bubare not limited to, glycerol, polyethylene
N-[5-[[[5-(1, 1-di et hyl et hyl ) -2-oxazol yl ] met hyl ]t hi o] -

@yzdaﬂ of Parid s rholcRuURS WIHRBC ahA B gimirke;
N-[3-chloro-4-[(3- fIuorophenyl)nethoxy]phenyl] 6-[ 5-

[[[2- ;rret hyl sul fonyl ) et hyl ] am no] et hyl ] - 2-furanyl | - 4-
qui nat®16Mani nein gertain-embodiments, one substantially purifies a

Met hyl - 1- pi perazi nyl )methyl ] -N-[4-nmet hyl -3-[[4-(3-pyri
golypeblid- %Iaiimbditeiylldwlﬂcaﬁd)n lehmid Jdteaveairiold to those of skill
N- (3-chl oro- 4-fl uorophenyl ) - 7- net hoxy-

f thes 4d- Wé@‘félh'é%&d?ﬁﬁﬂ@(ﬂrofbw BLARCAONNATSINES crude
N- ( 3- et hynyl phenyl)

ﬁ ?%{%@Wﬁﬁ%‘?@@ﬁa}ﬂ%ﬂéﬁg ]frjoﬂwam)ﬁ] ?Jblypeptlde fractions. In
F‘%r b db n‘i‘HL‘%& SQ/O’S)fP%X o3 terpufnlfg d'Rig mromaqogya[)h:c and/or

phenyl ) am no) - 3- pyri di necar boxam de;
glqc{rp@hp;qju@rtggpf@qwg nExempjanipusification methods include, but are

“not limited to, precipitation with ammonium sulphate; precipitation with PEG;
immunoprecipitation; heat denaturation followed by centrifugation;
chromatography, including, but not limited to, affinity chromatography (e.g.,

Protein-A-Sepharose), ion exchange chromatography, exclusion
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N-(3- ((((2R) - 1- et hyl - 2- pyrrolidinyl)nethyl)oxy)-5-(t(

fI uor onet hyl ) phenyl ) -3- pyri di necar boxam de;

N-[ 3- (Azeti di n-3-yl met hoxy)-5-trifluoromnethyl - phenyl] -
- (4-fluoro-benzyl am no) - ni coti nam de;
6-fl uoro-N-(4-(1-nethyl et hyl ) phenyl ) - 2-
((4-pyridinyl met hyl )am no) - 3- pyri di necar boxam de;
2-((4-
pyri di nyl met hyl ) am no) - N-(3-(((2S)-2-pyrrolidinyl methy
| Yehrgmatagraphy, @nd reverse phase chromatography, gel filtration;

(trifluoronethyl)phenyl)-3-pyridi necarboxam de;

I\J

. Nhydrqxylapatiterehiomatogsaphyl isdelectric focusing; polyacrylamide gel

pyrazol -5-yl)-2-((4-pyridinyl methyl)am no)-3-pyridi nec

aehetaphdassidy-dndl Sombinations of such and other technlques In certain
di net hyl - 2, 3-di hydr o- 1- benzof uran-6-yl)-2-((4-pyridi ny

h@?@ﬁ?ﬂ(%%gigyﬁipcﬁ%pﬁﬁfd&b ?fgﬁ%ﬂ;f%?lﬂ iquid chrog‘natography
Lo by it BRI haig %!ﬁ#amatég@épw L&Y/ m%&% haew\@oa.ments

oXa

epﬁ{;pg%@&'gﬂ% g]rg/t Qg c arr{]ggg 2)r cer(tam(s(t ps mapf/ lger glnlltgedn an)d still
(trifluoromethyl)phenyl)-3-pyridi necar boxam de;

NressiftaIng skitaie npt@o@}{ ytbe@reparatlon of a substantially purified
1H i ndol - 6-yl)-2-((4-pyridinyl methyl)am no) - 3-pyridi ne
cpolyprphidele; N-(4-

(pent afl uoroet hyl)-3-(((2S)-2-pyrrolid

inyl ne oxy) phenyl ).-2- ((4-. .

pyr | di Wt hyl) EW%%%'"?‘%%@'W%W‘@H%@&S the degree of
%3 azeti di nyl et hyl ) oxy) -

| sp'(lﬂilt? IOGd?meWBtﬂfbﬂSﬂPﬂf@Qr( 4Ceuiai mathagstfay oyantifying the

i no) - 3- pyridi necar boxam de;

Ndegrepdofpupiicatiomarekyows 4¢ thosd efcskiihiet theglgrb hEexthin @«mplary

(2- (3-pyridinyl)ethyl)am no)-3-pyridi necar boxam de;

NriethddglingRridey buflai® dotdimited to, determlnlng the specific binding
tetrahydro-isoqui nolin-7-yl)-2-

| n%tgfzﬁgﬁ:‘_?gh‘g PVé,ﬁ%WS‘?? ﬁﬁfi %%%% H{; Q@eﬁ pyrcé%"lt bt a polypeptide within a
pﬁgzﬁaﬁtlﬁﬁ lggﬁﬁ? Eﬁggeé ahgﬁs%n%eHaln exemplary methods for

N-[1- net h nm _no- acet 3-di met hyl - 2, 3-di hydro
_aéses mg the amXur?t of purifi catlgn ofa polypeptlde%reparatlon c%mpnse

1Hindol - 6-yi]-2-(1Hindazol - 6-yl am no) - ni cot i nam de;
2cqlawatingl thepbinding aclivity of -aNpfepa(atipnrasid domparing it to the binding
i n-2-yl met hoxy) -5-trifl uoronethyl -phenyl]-nicotinam de

; actVity bf andhifibt Sxttadli e cbithinZerdbddimehts-the results of such a
Hindol -6-yl)-2-(1 Hindazol -6-ylam no)- nicotinam de;

N:éléulétléh BRS 8Xphrodsed as 1‘f(ﬂd pufifitgidran mqjdlgﬂ‘f’éém fePresent

- 2- H 1’ ndazol - 6-yl am no) - ni coti nam

B*f;%%féﬁ%%@%“ &;% ?ﬂé'ﬁj SRR EPARIE PRy LSRRy paigyped
1 ay car boxam de;

(tert-f0d6g] )i SO)dﬂZcElrta'in yehit{ozmﬁéhtg agroieflide léfﬂarﬁﬁﬁl(yi’punfed
pyri dyl )] carboxam de; and

Nn[dé‘rl@ir?éhb%ﬁfrﬁéﬂt@h Aitial ba ificlati
H i ndazol - 6-yl am no? 3- f déef orcng )t(aaarﬁcgmpilshgd by usmg
fewer purification steps or by utilizing different forms of the same general
purification scheme. For example, in certain embodiments, a cation-

exchange column chromatography performed utilizing an HPLC appératus will
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ki nase inhibitors disclosed in U S. Patent Nos.

6, 258, 812; 6, 235, 764; 6, 630,500; 6,515, 004;

6, 713, 485; 5,521,184; 5,770,599; 5,747,498; 5,990, 141;
U S. Publication No. US20030105091; and Patent
Cooperation Treaty publication nos. W01/ 37820;

W01/ 32651; W02/ 68406; W02/ 66470; W02/ 55501;

W004/ 05279; W04/ 07481; W04/ 07458; W04/ 09784;

W02/ 591 10; W99/ 45009; W08/ 35958; W00/ 59509; 89
veerzrgiv pesultipgogreateyd fold myrificatierozban the samedechminue
publications are hereby incorporated by reference for
auljiizing a tove-préseige chromatography sydtedi. nerdestaimenbedirhénts,
bi ndi ng agent to HGF nmmy be adm nistered prior to,

coethodsaekulingfin adbdes degrsieNpurifibatibh #haERAve ¥YHvdntages in
cancer therapy agent. In certain enbodi nents, a

I . - S
RArCh Sl S pDapBRERS, ot ARG A dRLThESES,
lgﬁ)nﬂgpaérﬁ@% by nmetastatic cancer. In certain
iments, a specific binding agent to HGF may be
adm ni stered for the treatnment of an existing

condi tf0en0] of bolmecdrizis inbtandes, Wl é@cﬁ&r)ﬁer_e[t@gjﬁ' %ation of a

Exenpl ary cancers include, but are not limte ,

: » o .
glfciﬁg;ﬁéé),tld‘éwa COLRERTIR su%ﬁ@ﬁ{tgﬁ, lﬂﬁt@;cptflérﬁgﬁ%?h&ﬂaﬁs of

B, head and neck squanous c _
ORAGEY S S o kR Rl H ot PRaneBletns G, 76: 425

pl al ot hel i gma, | anoma, multiple el oma, .
{87 Ohvelt Wik |aPP[ﬁFgaf€QrtE§hw%er dlﬁ%&%@@ﬁ%@%pr%w%trons,
cancer, pancreatic cancer, prostate cancer, small cell
Ithe @ppared molegulay weighta of prtified by partilly pucified pelypeptide may
transitional cell carcinoma of urinary bl adder.
b1 differdnt. cert ai n enbodi nents, a specific binding
agent to HGF nmay be used alone or with at | east one
addi t.i %nal t herapeutic agents for the treatnent of
SeRllaln aPHPREPHodi nents, a specific binding
agent to HG- is used in conjunction with a
{her apettIcel Y IfceRald URbBERKIS opRIbATS iieR Ay HaF
enp S at

t herapeuti'c agent. nplary therapeutic agen
ARtioPieR I a5 BrSiehlsted, B Poermpfe & Haips PaR Vand

-SEQ ID NO. 164 and 165). In certain embodiments, an HGF epitope may be

utilized to prevent binding of an anti-HGF antibody or specific binding agent to
HGF. In certain embodiments, an HGF e;;itope may be utilized to decrease |
binding of an anti-HGF antibody or specific binding agent to HGF. In certain
embodiments, an HGF epitope may be utilized to substantiajly inhibit binding
ﬁ)f an anti-HGF antibody or specific binding agént to HGF. An epitope
substantiafly inhibits binding of an anti-HGF antibody or specific binding agent
to HGF when an excess of epitope reduces the quantity of anti-HGF antibody

or specific binding agent bound to HGF by at least about 20%, 40%, 60%,
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90 of the geldananmycin famly of anisamycin
antibiotics; a Pro-HG NK2; a c- Met peptide
i nhibitor; an antagonist of Gb2 Src honol ogy 2; a
Gabl nodul ator; dom nant-negative Src; a
von- Hi ppel - Landau i nhi bitor, including, but not
l[imted to, wortmannin; P13 kinase inhibitors, other
anti - recept or therapies, anti EGFR, a COX-2
|nh|? é [, Celebrex'T" Vi oxxl; a vascul ar

relten 8P Vaalor 1SR N caBRlY embediments, AEHSHBpioRe tay be utilized
fibroblast growh factor (FGF), an FGF nodul ator, an
epiodundrantidiGhantibady or speciiy birsfingEagentrdd deatar embvodiments,
kerati nocyte growth factor (KGF), a KG-rel ated
nodre BB epitopeayrhedutilizedrto idemtify aintibo@ibs ok epecifie birkiing
(MWP) nodul ator. [0185] In certaln enbodi nents, a

S PRfarits WHBHBINGZ0 }GRT I Befthi erhBodRRHtY aH“H@?f éblﬁiﬂé‘hay be

t her apeut Ic agents to treat various cancers.

i SR e SRS BBB OB .

o etieRn oy '%@tsgaaﬂi{b'??pﬁfﬁkg &y Be blirach odknerats aptibodies
t her ap eutlc agents to treat othrevent proliferative

du(ﬁtﬁmca’ Crbélﬂqilﬁg RIERS Whighduing 40 HGinb lieertain embadimentsyan
of the condition and the desired | evel of treatnent,

t idGFtapitope roay bendilizedjasias imaguhegeio gémiraimahtiﬂadies or
certain enbodi nents, such agents may be provided

t apekliierbibding 2gleuss Wﬁld‘nrbtﬁdilﬁaﬁm froeéndialensibdim@nts, an HGF
certain errbodl ments, such agents and a specifi

C
biciope rA8PBb aidfihistorao AR arﬁﬁq%v'é#@daﬁtib%ﬁtég%h#&}ﬁ bind to HGF

i ncl usi on |n t sarre or mul |ofn I

t
aM%@%@gnﬁv%gefnﬁéﬁ%amﬁ%ep@a&“ﬁtg%%ﬁ Ao, ar
< SUBF SREORF NS M tRd Tniaeis Ryt &%‘%aﬁa@atnggt signaling.

separately and provided together by inclusion in a

tr@éﬁa{yﬁ%e@ mersCe‘é”a' n enbodi ments, 91 such agents
r OV rately. In certain enbodi nents,
vvhen adm ni stered by gene therapy, the genes encod| ng
" prot ei 08Nt s aialtertaia erspedinients hinettiatg axg novitled dBEreating
may be included in the sane vector. In certain
eshcEe RbMmprisihg ARNkstensditRerapeatieally SRtive a6t of one or

a specific binding
more specific binding agents to HGF. In certain embodiments, methods are
provided of treating cancer comprising administering a therapeuticaily'

effective amount of one or more specific binding agents to HGF and another

therapeutic agent.

['01 73] In certain embodiments, methods are provided of treating
or preventing malaria comprising administering a therapeuticélly effective
amount of one or more specific binding agents to HGF. In certain

embodiments, methods are provided of treating or preventing malaria
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agent to HGF may be under the control of the sane
pronoter region. In certain enbodi nents, the genes
encodi ng protein agents and/or a specific binding

agent to HGF may be in separate vectors. [0186] In
certain enbodi ments, the invention provides for

phar maceuti cal conpositions conprising a specific

bi ndi ng agent to HG- together with a pharnaceutically
acceptabl e diluent, carrier, solubilizer, emulsifier,
pearaprisiag iadministbriog atherspanticdll) BHéLtiven an@uhabhone or more
enbodi nents, the invention provides for
PARICIRCSHEINGHgehROBIGH SRS aRBIRY tRbRAPeaiicAgEHT 1 C
bi'ndi ng agent to HG-F and a therapeutically effective
amount of at | east one additional therapeutic agent,

t oget HEA74) t h a Iptegriaic eobiodithegtsaowdipedtbare priovidedt of treating
barrier, solubilizer, wemulsifier, preservative and/or
asl preaatting Srbfiftrative diabettic retindpadhynemiprising adpniakeaing a .
invention is directed to therapies conprising a

SRefdpduficAlly edliva 3RRduitofidde aMtofd spEaRd birdhg 3GEnNt8 %o

protease inhibitor, and nethods of treatnment using

Uh, BSERArEamobm L, AL ERAY 50 oEAhER provening
AP URER B R Mo ol o Gacy Bl icany

i nstances, a disturbance of the prot ease/{Jrot ease

iatiackve amasit aheke eaMarefPpechichindisagomtsiioaied and spether

destruction, including, but not limted to, tunor
itherapeotic agenor mal tissue |eading to nmetastasis.
[0190] In certain enbodi ments, a specific binding

agent be used,w,th at |east..one .

her aplffdlc agett cBReiN sinpatme . SpRCEEPiding agent to HGF
enbadi ments, an a specific binding agent to HG may be
isadmipistered alopgstin csrain embsgisuents. ageaeifie inding agent to

i mmune di sorder. Exenplary therapeutic agents for

iHBF dsradmirostesadtpriomtortbe didsoiniénagion rof lat teast boe odiher not
limted to cycl ooxygenase type 1 (COX-1) and
therapeutioagaste thidestaih ¢Mbsdingntsi AkblLifiebindinglagent to HGF is

nmol ecul e nodul ators of 38 kDa mitogen-activated

Ridflifistered concurrent with the administration of at least one other
therapeutic agént. In certain embodiments, a specific binding égent to HGF is
administered subsequent to the administration of at least one other
thérapeutic agent. Therapeutic agents, include, but are not limited to, at least

one other cancer therapy agent. Exemplary cancer therapy agents include,

but are not limited to, radiation therapy and chemotherapy.

-

[0176] Pharmaceutical compositions of the invention can be
administered in combination therapy, i.e., combined with other agents. In
certain embodiments, the combination therapy comprises a specific binding

agent capable of binding HGF, in combination with at least one anti- .
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ki nase (p38-MAPK); small nol ecul e nodul ators of
intracel lular nolecules involved in inflanmmtion

pat hways, wherein such intracellular nol ecul es

i nclude, but are not limted to, jnk, IKK, NF-KB,
ZAP70, and lck. Certain exenplary therapeutic agents
for inflammtion are described, e.g., in CA
Dinarello and L.L. Mol dawer Proinflammatory and

Anti -1 nfl ammat or Cytokines in Rheumatoid Arthritis:
A gieganie ggert i agentainclade, it Be noblimted 64, )in vitragsynthetically
I nc. Thousand Caks, CA. [0191] In certain enbodi nents,
plepasduthersitalommmpasitions) aintibblies] astigetebifting rehions,
one different a specific binding agent to HGF. In

C gaHRNClicRIY) fd BoRiinatidy AMS 8YhjL§alesqRERRS! I S8 Fail | |

i nclude nore than one a specifi'c binding agent to HGF

. . > ¢ ind ITor 6
{ R dients, BREerl o, 96 A5 R 46Bh B il A P
a l e fornulation. materials referaply ar s
oAUy BT R BB PRsPdtshag agratmiy Bofto inhibitor
concentrations. enployed. [0193] - In certain .
etHBWIate tisdargat fe.gh JpReRN OF 6REYBE AsHvatiqnuer inkibjtion), and
contain fornulation materials for nodifying,
mierely mremotsr calt death\dragrest oell geovethpl e, t he pH,

osnol arity, viscosity, clarity, color, isotonicity,

odor, lity, ~,Stahility, rate of.djssolution or. .

rel easi‘?ﬁzclsor pt P&W"Bq%ﬁ tiFeq mﬁ‘?%mct"ﬁ%' E’Uﬁrﬁ'@s'ﬁ‘?ti ligpjted to
In f_erta" n_.enbodi nents, suitable formulation materials

i AEfgeplasgacgents iReludingibut aot imitedie @lkdating agents inguding:
gl yci ne, glutam ne, asparagine, arginine or |ysine);
ahttiogenrroustards, suohiasxnedhiostiismirie, ayclaphostiamide] fosfamide,
sodium sulfite or sodium hydrogen-sulfite);-buffers

( medphaian bad athiorahibueil peitrabeurels] Suchd cadhlistieS®BCNU),

phosphat es or other organic acids); bul king agents

‘ )y t ' ' i h
(swatetns (MO e Qi@ ARy FOENT TeRls (suc
o RPRloRblaaen S e ifdy B AieRaie such a5
NGRS UG AaBbbos ianhbpigamice viciepa
car bohydrates (such | ucose, nannose or dextrins);

pF%@ﬂ@Y@@éml%(@Mﬁrﬁ tseteaning); afjer sulfonates such as busulfan;

.triazines such as dacarbazine (DTIC); antimetabolites inciuding folic acid
analogs such as methotrexate and trimetrexate, pyrimidine analogs such as
S-fluorouracil (5FU), fluorodeoxyuridine, gemcitabine, cytosine arabinoside
(AraC, cytarabine), 5-azacytidine, 2,2 -difluorodeoxycytidine, purine analogs
such as 6-mercaptopurine, 6-thioguanine, azathioprine, 2'-deoxycoformycin
(pento'statin), erythrohydroxynonyladenine (EHNA), fludarabine phosphate,
and 2-chlorodeoxyadenosine (cladribine, 2-CdA); natural products including
- antimitotic drugs such as paclitaxel, vinca alkaloids including vinblastine

(VLB), vincristine, and vinorelbine, taxotere, estramustine, and estramustine
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i mmunogl obulins);. coloring, flavoring and dil uting
agents; enul sifying agents; hydrophilic polyners
(such as pol yvinyl pyrrolidone); |ow nol ecul ar wei ght
pol ypepti des; salt-form ng counterions (such as

sodi um); preservatives (such as benzal koni um

chl oride, benzoic acid, salicylic acid, thinerosal,
phenet hyl al cohol, nethyl paraben, propyl paraben,

chl or hexi di ne, sorbic acid or hydrogen peroxide);
sphespitate; (rpipdd aphyiptyxias isnch msapypeside ghyddehiposide; antibiotics
pol yet hyl ene gl ycol); sugar al cohols (such as mannitol
osucroad bttithdiny8ihsh caaiMem Pdin IEBM G étg,fcﬁﬁbﬂ_fﬂiénpf
wetting agents (such as pluronics, %E sorbi tan

el%‘it@f(éntr&@ﬂ%gﬁﬁﬂrﬁ%lé&ﬁ%iﬁi n@%ﬁﬁ@;ﬁ&ﬁh@ﬁyﬁn& mitomycinC,

pol ysor bat e triton, “tro

C | .t al ). stability.enhanci,ng. agents

AR A BB AP S5 EaenalAgiSRes ibiRdicaf bonse
agent.s (such as alkali tal _halides, preferably

DB TR L eS EYP R e BhR ;2. Aot SndSeht BBl miscellaneous
delivery vehicles; diluents; excipients and/or

pAgaia dwliding pladinjum seoglinatkemeomplexes subh asmispdatin and

Sci ences, 18th Edition, A R GCennaro, ed., Muck
Ruarboplatimaantiateasdion£8 Hich dsthRdyartronee stibstituted urea such as
enbodi ments, a specific binding agent to HG- and/or a

: . e b N 0 :
HWWWQ,%@MW@Zmé d'ehOth\ﬁes |ﬁclﬁd|'hg|ul§l hrhétghmhgldrazme (MIH)

exte g vehicle known in e artl. v es
28] S in RS0l 68BN GG 000)

b BTl s
r

i ncorporated by reference for any purpose. [0195] In
@&r%ﬁwr@ﬂ%%n%ﬂn@,gonw@s sueh aapresnisons and egdivalents,
conposition will be determ ned by one skilled in the
sexatshastineganthamindglutethisioie) | Gemezag™i(geawitabined yiregestin

of admnistration, delivery format and desired

dashgs. hydesxyprogestarig caprbaws, AEdPOxfrojestBrsifihédiate and

Sciences, supra. In certain embodinents, such

ARl e e%é"f°@i‘9h*$'?§?%ﬂ?%*225§‘m§%§*°# apdefhiny estragio
. [ [ ' ion. ..[0196

PHERERPT, s fodl ShER SoameRlrab SrdrBUER i e,

n.a .
iestosterone.propmnate and fluoxymesterone/equivalents; antiandrogens

such as flutamide, gonadotropin-releasing hormone analogs and leuprolide; -

and non-steroidal antiandrogens such as flutamide.

[0178] Cancer therapies, which may be administered with a
specific binding agent to HGF, also include, but are not limited to, targeted
therapies. Examples of targeted therapies include, but are not limited to, use

of therapeutic antibodies. Exemplary therapeutic antibodies, include, but are

- not limited to, mouse, mouse—human-ch‘imeric, CDR-grafted, humanized and

fully human antibodies, and synthetic antibodies, including, but not limited to,
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phar maceuti cal conposition may be either aqueous or
non-aqueous in nature. 95 For exanple, in certain
enbodi ments, a suitable vehicle or carrier may be

wat er for injection, physiological saline solution or
artificial cerebrospinal fluid, possibly supplenented
wWith other nmaterials conmon in conpositions for
parenteral adm nistration. In certain enbodi nents,

A he B By Mees b b abs ncuce,

errbodl ment s, pharmaceutical conpositions conprise Tris
busutare gt Amdad teHhose whichebing to sel sutfece prateinsdfer2, CDC20,
about pH 4.0-5.5, which may further include sorbitol
orCRCSa4| micireliiajglgcd)pmt@nx dred epeemal groedth factor receptor
enbodi nents, a conposition conprising a specific

bi(EBFR) mreesht 69k, calis! An@ bplibhdIRtihdate alc%%taﬁmandlor

add|t| onal therapeutic agents, nay be prepared f

|{rﬁg c?éff §r ggﬁg 8&?%55(9%?&&% tﬁ@é@ﬁ?ﬂft&lﬂ of rﬁ}fé at' oﬂ} e
aﬁﬂi%%?ﬁ%%%&“ﬁﬁ%%ﬁ“(ﬁ% GirhicRucBdfal bsiybed to

Further, in certai od| ments, a conposi ..

c gt Bisasy Cancpand plen o o cayioet. 415 PEEUXARCH (ipimab),
wi_t hout at |east one additional therapeutic agents,
nedE\RLINGY (ilridroamab tiuxetargpGLERAEE” sa‘ndd_\éi\d%f@@laﬁﬂ‘
exci pients such as sucrose. [0197] In certain
erfepritumimhab), Whichoimay hecesdd oatreatompedotigkins lymphbhea and

i nvention can be selected for parenteral delivery. In

Cithex fBrmS BP eSh&&N Certdif @xEMPRAT dntiBB8ictBis® RichRICERBITUX ™

for inhalation or for dellvery through the digestive

ﬁﬁ%ac SHHNARRD gt‘és}é e Co c{u?é‘ 194 tc?éiﬁjﬁ‘l?]mab} KDR

ar naceut’i ca | ccep rons 1's " wt

- E#*%?%?P%% ﬁ%&ﬁ%ﬁf%@@ %ﬁr t # SRS EE AR 2t zmmsts

that are acceptabletothe te of adm nistration.

c é-0aiAVashiB 54 AR MEGABUFRRAR)S i/ EGEqeceptonpRfibpdics w@d
conposition at 96 physiological pHor at a slightly

| ewtigem Bindingpiregivns; antitdng: 1 and-Ang-2gntiviodiesoand abtigen binding
to about 8. [0199] In certain enbodi nents, when
pasgiohsraitivadisstostie 2 amhother Ang-1 and Ang-2 receptors; Tie-2

ligands; antibodies against Tie-2 kinase inhibitors; and Ca\r'npath®
(Alemtuzumab). in certain embodiments, cancer therapy agents are
polypeptides which selectively induce apoptosis in tumor cells, including, but

not limited to, the TNF-related polypeptide TRAIL.

[0179] In certain embodiments, cancer therapy agents are anti-
angiogenic agents which decrease angiogenesis. Certain such agents
include, but are not limited to, IL-8; Campath, B-FGF; FGF antagonists; Tek
antagonists (Cerretti et al., U.S. Publication No. 2003/0162712; Cerretti et al.,

U.S. Patent No. 6,413,932, and Cerretti et al., U.S. Patent No. 6,521,424,
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j is contenplated, a therapeutic conmposition may be in
the formof a pyrogen- free, parenterally acceptable
aqueous sol ution conprising a desired specific
bi ndi ng agent to HG-, with or w thout additiona
therapeutic agents, in a pharnmaceutically acceptable
vehicle. In certain enbodi nents, a vehicle for
parenteral injection is sterile distilled water in
whi ch a specific binding agent to HG, with or
wPagfbot watchu%mormr@teahgenafr@ byt Irefieenceptonany pugeese); asti-
formulated as a sterile, isotonic solution, properly
pPeEghK edentsr(whicht imchuderbatiarensisimitdw to, pintibediatiant antigen
can involve the fornmul ati on of the desired nol ecul e
vbihbingregmiy; solitlé MVEEAKNjeeep &Rt Aa SIS IS U.S. Patent No.
bi o-erodi bl e particles, polyneric conpounds such as
. H C, . . .

oSl Be) e ACAM IRISKRIN Ginalh BartAaolie8 8 Blnding of integrin

' r f_,t pLoduct.. whi.ch, t be ..
JTi R PR EoR S5 M RRphRorING o dEnbAS e Bnti-epn
enbodj ment.s, hyaluronic acid rmy also be used, and .
&R b angntighaty a fooghiesantigg dindiag feaionsr Qi arsAgPRists
the circulation. In certain enbodi nents, inplantable
dil:g- Batant Blog. 6816245, 57638,68318,86911010; 6561852 6,882,447;
desired nol ecul e. [0200] In certain enbodi nents, a

[habTE24d undaateniemilyi hembersrtherbef)f anthWEGRdgénts (e.g.,
i nhal ation. In certain enbodi nents, a specific binding

&pabbdied di@ntigehbindihg Yedi t ey
therapeutic algent ,I ma?/ %Eﬁ?g?%usldaet%ggz%ggB@c@?)ﬂ/@&%?ﬁuble

NGRS a hﬁ%ﬁcg Bé‘@é@ %8@% ﬂ%?%tgf) gggla tais;t | ;L"Q%r

sol uti on ‘conpri Si

' i t.hout t t one additiognal thergpeutic ..
MR TRAb " p RS PO g 4 BaanipaRssor antigen

ergsol delivery. In certain enbodi nents, solutions
WB@ re@igns that gpecificalivbinethaeiphibG Rinhitory agentade.g.,
described in PCT application no. PCT/US941001875,
wintibadigs ot @intigen pirdimg ezgions that epecificathhbimddhkiato) such as
nodi fied proteins. [0201] In certain enbodinents, it

ipanitamivengll, IRESSATA gefigiib)) |T<ﬂRQEVATHXQH_GtitﬁBE‘idHtiSAﬁgﬁIdand
orally. In certain enbodinents, a specific i ndi ng

A 0 (4 LY B bonedy
bARIRG thatBth H% REMH S ey, Ple-IER Snd anti-Tie-2 kinase
inhibitory agents (e.g., antibodies or antigen binding regions that specifically -
bind and inhibit the activity of growth factors, such as antagonists of
“hepatocyte growth factor (HGF, also known as Scatter Factor), and antibodies
or antigen binding regions that specifically bind its receptor “c-met”; anti-
PDGF-BB antagonists; antibodies and antigen binding regions to PDGF-BB

ligands; and PDGFR kinase inhibitors.

[0180] In certain embodiments, cancer therapy agents are

angiogenesis inhibitors. Certain such inhibitors include, but are not limited to,
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those carriers customarily used in the conmpoundi ng of
solid dosage fornms such as tablets and capsules. In
certain enbodi nents, a capsule nay be designed to
rel ease the active portion of the formulation at the
point in the gastrointestinal tract when
bi oavailability is maxi mzed and pre-systenic
degradation is mnimzed. In certain errbodl rrents at
l:%ﬁt one _additional . agent can be inc

11784t (Bizess LISA) sierditide {idersk Keap ﬁiﬁrﬁ@nag Eﬁ’tO ¥ 60622);
HG- and/ or any additional therapeutic agents.
c qregaptardmbotiisodiung,, (GilgiadSciesced, IUBAY, N}g‘msta’mlw(BloActa UK);
mel ti ng poi nt waxes, vegetable oils, l|ubricants,

s IM{RBA|] (GriggantisSAL BIS ﬁl‘iZﬁQﬂl)ﬂT(ﬂﬂa:ﬁbt HArfdge ISA, 88&892112);
bi nders may al so be enployed. [0202] In certain

e HRATHRIY, S(Pfiferphgms@m@?hsf%%mbl QlovarBy, & S\Wﬂér%d) 2-
an effecti've quantity of a specific bihding age to

ﬁgg%%tl%{dlolm};rn%%@;u%ﬁ ,f’t If(g 'E\%Lta‘ﬂﬁj n(g:!]ac}fgtgl%nd) anecortave
?é‘é‘rz&t&”&mﬁ oty AP b SAmgEn USRI Che

lets in sterile vvater or another appropriate
vgﬁﬁél(gepbéﬁoﬂh U&'Ps) %V%M@befﬁfrt@@”,l Neiherlandsse form
In certain 98 enbodi nents, suitable excipients
i BACraatiahgivgenie, (@njucm'etre@anadal);rkmgiodﬂiru élmiGne such
as cal cium carbonate, sodi um carbonate or bicarbonate,

| #tianmacedtical, AdEA); MBS TRy 6wa MalékbndaW)aWDSYQ (Pfizer,
such as starch, geI atin, or acacia; | ubri cati ng

e
M SR SIS el rpgoen

ents h or, wit hqut | e

8Bt Bidhes kiangiagtinss infibitas BaeRe B TBC-1635,
control | ed-delivery fornulations. In certain

efforaysiveri karmacssfinalgu U5 A)o BC-236n(Plizen dJSAN ABBSEH7 o (Abbott,

ot her sustained- or controlled-delivery neans, such
. ablSA)phietastatig r(EntreMed) LS &), atigidgenessisrinhibitor, C(Tl'ﬁipep,r Sweden);
porous beads and depot i njections, are also known to
-thﬂ%ﬁlrﬁKSbéeﬁdJaﬁhﬁ he_raétho raddibl, (@ﬁé&@b?ScPéﬁEes Corporat{on

Appl 1 cation No. /US93/ 00829 whi ¢ch describes th
.ng'i\ljg ?&?i@eﬁt’)ﬁ@(ﬂk PYAYBRBEN ELhE LEbE! ORA)! TE'Q%S

(Tsumura; Japan); TAN-1120, (Takeda, Japan); FR-111142, (Fujisawa,
Japan, JP 02233610); platelet factor 4, (RepliGen, USA, EP 407122); |
vascular endothelial growth factor antagoniét, (Borean, Denmark); cancer
therlapy, (University of South Carolina, USA); bevacizumab {pINN),
(Genentech, USA); angiogenesis inhibitors, (SUGEN, USA); XL 784, (Exelixis,
- USA); X1. 647, (Exelixis, USA); MAb, alphaSbeta3 integrin, second
generation, (Applied Molecular Evolution, USA and Medimmune, USA); gene

therapy, retinopathy, (Oxford BioMedica, UK), enzastaurin hydrochloride
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phar maceuti cal conpositions. In certain enbodi nents,

sust ai ned-rel ease preparations may include

sem perneabl e polynmer matrices in the formof shaped

articles, e.g. filnms, or mcrocapsul es. Sustained

rel ease matrices may include polyesters, hydrogels,

pol yl actides (U. S. 3,773,919 and EP 058, 481),

copol ymers of L-glutam c acid and ganma

ethyl -L-glutamate (Sidman et al., Biopolyners,

20154M), 5blly ( W883) CEPpiD35, (Cephdionx S Aghd i@anoficSyrtaclapo,

(Langer etalL., J. Bioned. Mater. Res., 15:167-277

(ERMte); BT 1, aBersda Issitite ofeldhcer Retelfch Maly)188gibhenesis
or

et hyl ene vinyl acetate (Langer et alL, supra

Hﬁhlbit@f,'()e\ﬁregﬁiﬁgAEléﬁ‘Qﬁg)}’VE%Faghfr?agl()ﬁfét,l(%cq%%%}on,{lilr%%)é' rBPI 21

certain odl ments, sustal ne ease onposi

o 81050 G BBREEE AR TSR, P RREEE oo
BRSBTS K e 53T e ek ety

143, 949. é0_204] The pharnmaceutical conposition to be ,
Jeeanary, Satipps\einiaand feseaseh baungatiaralUSA); cetipdmab€INN),
In certain enbodi nents, this may be acconplished by
f(Avents,i Fnancé); &0dh 86627 (Ajieofridtd r depam); ABNICN éCandar
certain enbodi nents, where the conposition is

| Regtirth LaBoraid 6! New 26ARAANBO DI (Felidte UK. FRdoS&tin,
conducted either prior to or follow ng I'yophilization

' ' I i ' t he
JBGsipAmTes Haspial USAF AT, 16T TRREPBR, Bod)s.
i ophi L i Jform.,or . ion. In .
AR TRINCERAT Ehing it SBY - rifhostradiol,
]y, dinto a container _having a
JBestonCidiess Pisspiial LA 26584 ¢4, (Ratraenaca dds 2D 6126,
solution bag or vial having a stopper pierceable by a
Kfpoivgent Phaimeaceuticalacdi);d’Pl 2485 |(PraecierySA) AZD 9935,
enbodi nents, once the pharmaceutical conposition has

lidstnaZ emend, WK AZD 21RY, (AstraZeneda, DKEheralaAib/(pHNN),as
a solution, suspension, gel, enmulsion, solid, or as a

gﬁnEVéﬁﬁig,t SWitoerlaN® BRY S HRFANgFAIEErmARY & &G ThctorhpathWay

odi nents, such fornulations nay be 'stored elther in

bRGHSY et OB, Hadabsib PR P ¥PRber. 6504y
.ggp@ﬁ:iﬁzioq, FJS%%%E nlr\]}e“?’éityt, %%u’?ﬁ F(%)(ragatl); ivgggr%,i goénné-gas_ed , VEGF-
2, (Scripps Clinic and Research Foundation, USA); SPV5.2; (Supratek,
Canada); SDX 103, (University of California at San Diego, USA); PX 478,
(ProlX, USA); METASTATIN, (EntreMed, USA); troponin 1, (Harvard
University, USA); SU 6668, (SUGEN, USA); OXI 4503, (OXiGENE, USA); o-
guanidines, ( Dimensional Pharmaceuticals, USA); motuporamine C, (British
Columbia University, Canada); CDP 791, (Celitech Group, UK); atiprimod
(PINN), (GlaxoSmithKline, UK); E 7820, (Eisai, Japan); CYC 381, (Harvard

University, USA); AE 941, (Aeterna, Canada); vaccine, angiogenesis,
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to kits for producing a single-dose adm nistration

unit. In certain enbodinents, the kits may each

contain both a first container having a dried protein

and a second contai ner having an aqueous formnul ati on.

In certain 100 enbodi nents of this invention, kits

containing single and nulti-chanbered pre-filled

syringes (e.g., liquid syringes and |yosyringes) are

| ncl uded. &;207] In certain enbodi nents, the effective
riGiteMad, AJSAK arokieass pleaminegivastivaser inbibier,dDegdeson,

speC|f|c bi nding agent to HGF, with or wthout at

| d48A);cogufaditiet (pdhibd), (Mﬁmattqu&A)aU%tl alfa mHilsitarapPEnesta, UK);

therapeutically will depend, for exanple, upon the

t FGERB2A1YI, (Copindlont USAY BAYIRESI 2629, (BirsGelhady); Angiocidin,

the art will appreciate that the appropri ate dosage

Lﬁ(ﬁﬁgﬁﬁgﬂ?@ 148, qﬁ?;%troﬁ\c YBAY, KR 59372 (@rda Research Instltute of

hus vary "'dependi ng, In part

0 L S e S st i, s s
uiﬁif ot saare) e HERRRE (bl U)o SR5 s, s

body surface or organ size) and/or condition
5&563& fizgpAepA); 7@@932h6@6ﬂ08ﬂ‘§fh&ﬂee‘dlﬂ KRN 633, (Kirin
certal n enbodi ments, the clinician may titer the
d Bragengnlapanlidrug deévery dystesh, iatmaboilat, rametihoxtyestradiol,
obtain the optimal therapeutic effect. In certain

eBatleNRA ©4S49; biiginer| (MREA66ht BYIveRTYENEHMlanaboaid
0.1 g/kg to up to about 100 ng/ kg or nore, dependlng

0yblhﬂését%qglﬂ(téfSlt{?BlUSAZ”@ﬁTQﬁ@V KAbl{n(?l} g%é%? fU\L P93, (Novartis,

Iments, the dosa y ra

%fﬁéﬁﬂfi%ﬁht@@% &eﬁ?&a“fﬁ&i oc;irﬁpelgc?gﬁ,gz%&g,‘.a@aa
BT, AR IRSEBAF A A@ng ooVt kel 1748, (Bfzer; DIRA and
bi ndi ng agent to HG- and/or any additi onal

¢ SIGEELISA) AT 548; (Ahliost, (SA) N 16 1{YaBted Rongchang, China);
certain enbodinments, a clinician will adm nister the

CAPARPE | (Bostori Childretie Hoagepita) LUSA a‘rﬁiﬁﬂite@IVIbﬂaUSA); MADb, KDR,
achi eves the desired effect. In certain enbodi ments,

g pﬁl?ﬁﬁm&émgmw Mhsr S8 (Rea RAFrBleti PSR USA); KDR
gl e dose, or a

‘kinase inhibitor, (Celitech Group, UK, and Johnson & Johnson, USA); GFB
1186, (South Florida University, USA and Yale University, USA); CS 7086,
(Sankyo, Japan); combretastatin A4 prodrug, (Arizona State University, USA),
chondroitinase AC, (IBEX, Canada); BAY RES 2690, (Bayer, Germany); AGM
1470, (Harvard University, USA, Takeda, Japan, and TAP, USA); AG 13925,
(Agouron, USA); Tetrathiomolybdate, (University of Michigan, USA); GCS
100, (Wayne State University, USA) CV 247, (lvy Medical, UK); CKD 732,
(Chong Kun Dang, South Korea); MAb, vascular endothelium growth factor,

(Xenova, UK); irsogladine (INN), (Nippon Shinyaku, Japan); RG 13577,
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nore doses (which may or may not contain the sane
anount of the desired nolecule) overtine, or as a
conti nuous infusion via an inplantation device or
catheter. Further refinenent of the appropriate dosage
is routinely made by those of ordinary skill in the
art and is within the anbit of tasks routinely
performed by them |In certain enbodiments, appropriate
dosages may be ascertained through use of appropri ate
dRentiss frnse) daka3t]. dYiEx, GermanyiisquairaineteN), (Gepaera,
route of adm nistration of the pharnaceutica

c bisA9s RPI 4610 s(SimaatSA) cantér thempy, (alinoga, Augiralia);
orally, through injection by intravenous,

| hepaaeabe aitibitors] MhSRGENSRIY; KL ma@(Ke@heB@hmbbea)
i ntracerebr oventrl cul ar, |1 ntraszcuI ar, I ntra- ocul ar ,

'th@f%:bi ?Ehgiq é}ldggégé §QJ$'Q*TBZ %@%b@h&ﬁ@@@% é&%a%fy) ZK

by sustai'ne

fjﬁ“béd?ﬁ%d%w@ré@%f@?ﬁmﬂ '%’ﬁ?éé?ﬁﬁtﬁﬁewaﬁ%ﬁﬁ plaaend sy
SRt b earnanE, CRAd RsiA; ALY GRet 102, (Taisho,

adm nistered locally via inplantation of a nmenbrane,
sjrna; YEGHkecsptor raggiiaters. (Phamecopein, USA); i aadhetio-2
desi red nol ecul e has been absorbed or encapsul at ed.

| antagoniastsn, @EmdichaBpstemsMUSA); Masosttian{National (tikies of
is used, the. device may be inplanted into any

smealablwsm m@rﬂwg mCidhd @g@témgrwsfag T2 8, Fﬁsgl

mol ecul e may be.via diffusion, tined-: ase bo

TSSOSO A el 49 ket

use

VRGTG" ShiBor) SRR {ack <8PRler Mhaiief B a bgéwie-

3dd|t| onal therapeutic agent, in_an _ex Vvivo nmanner.

igends ndiageneson, déphk thm%@m&@wﬂamhlbﬂ@awlegwymth
been renoved fromthe patient are exposed to a

feduaation @riddlesearab oundation,ddBA);si rBenzepesulforamide 4-(5-(4-
bi ndi ng agent to HG-, with or without at |east one
aﬂﬂbrbpbéﬁlﬂd)—Bl'(ﬁffm@ﬂbmamyi)&l}ﬂfﬁyfaitfliﬁ{/l?iﬂ'wrﬁ\h MR Calies AVE

ti ssues and/ or organs are subsequently inplanted back
g062 ((26)-2nhiRBL3-hydroxy-N-[2-methoxy-5-[(12)-2-(3,4,5-
trimethoxyphenyl)ethenyllp henyllpropanamide monohydrochloride);
metelimumab (pINN)(immunoglobulin G4, anti-(human transforming growth
factor .beta.1 (human-monoclonal CAT 192 .gamma.4-chain)), disulfide with
human monoclonal CAT 192 .kappa.-chain dimer); FIt3 ligand; CD40 ligand;
interleukin-2; interleukin-12; 4-1BB figand; anti-4-1BB antibodies; TNF
antagonists and TNF receptor antagonists including TNFR/Fc, TWEAK
antagonists and TWEAK-R antagonists including TWEAK-R/Fc; TRAIL; VEGF
antagonists including anti-VEGF antibodies; VEGF receptor (including VEGF-

R1 and VEGF-R2, also known as Flt1 and Flk1 or KDR) antagonists; CD148
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[0212] In certain enbodi ments, a specific binding

agent to HG- and/or any additional therapeutic agents

can be delivered by inplanting certain cells that

have been genetically engi neered, using nethods such

as those described herein, to express and secrete the

pol ypeptides. In certain enbodinents, such cells may

be ani mal or human cells, and may be autol ogous,

het er ol ogous, or xenogeneic. In certain enbodi nents,

{ nileereteregity ASOF bR Peand Fi Rioh sger akahashi etal., J. Am.
enbodi nents, in order to decrease the chance of an

i mbesoNephtahl 10 2436 (1999, hereby inmoypdrateshby pefetrencedor any
to avoid infiltration of surrounding tissues. In

cepugiosel agonists; tirombdsgoadivap ihilsitor cand inhilsitorabs oas er both of
typi cal ly bioconpatible, sem -perneable polyneric

enflen3 Wi 9¥e-2igalBE pEtess ARai2)ald AumbBE of AhRAREs g; Althggz are

protein produCt(s) but prevént the destruction

g:l(}\éwmfr% g{be.ar?,gh%ﬁmﬁg?arjﬂ%ﬁ—ez éﬁ(ﬁﬁo%‘i%@&eﬁﬂb%mﬁ ré)él_blished U.S.

rrnmen ctorstrom e surroundi ng t1sSsu

L 03.10213 I.L.ow ng exappl es,. incl udi n
CheStsrAnplistidn NaopadiiadizstciidoneriiB iF eracpicetdn no
provided for illustrative purposes onl and are not
L oWiR0F8A083Yeand 4.5 Retamida. % 16385 fheiqontsnts o which are
Exanple I Generation of Anti-HG- Hybridomas [0214]
Anhétebytiircorporatisi byeeferendesindthien exdirativb Aslditionalty,céng-2
(Abgeni x, Frenont, CA), which are m ce containing

hupsptibodiesnae! Zibe khowadn @se artTane eadbeuban@in, for example,
XenoMbuse(r) mce, groups 1 a, 1 b, and 2, were used

. ce, gro . s
! o%luarsﬂ@acuzs@pbg&ﬁ%@g}.gg?@g%bgném@a@s@e%ésalnd.Hg to PCT

Table 1. Goup la cC m ce of the

| BB, RT3, 2 Bl RRY U 55 EatertprgeFioh No
e 3SR A e Sl PSR ORI SER) rfoence
Nat ure 342: 440-443 (1989). [0215] Goup | b also

coheirsndietyf ni ce of the XenoMbuse(r) strain XM,
but Group 1b mce were inmuni zed with HGF that had

been . [0181] Certain cancertherapy agents include, but are not limited
to: thalidomide and thalidomide analogues (N-(2,6-dioxo-3-
piperidyl)phthalimide); tecogalan sodium (sulfated polysaccharide

 peptidoglycan); TAN 1120 {8-acetyl-7,8,9,10-tetrahydro-6,8,11-trihydroxy-1- -
methoxy-10-[[octahydro-5-hydroxy-2-(2-hydroxypropyi)-4,10-
dimethyipyrano[3,4-d]-1,3,6-dioxazocin-8-yl]oxy]-5, 12-naphthacenedione);
suradista (7,7'-[carbonylbis[imino{1-methyl-1 H-pyrrole-4,2— N
diyl)carbonylimino(1-methyl-1H- pyrrole-4,2-diy)carbonylimino]]bis-1,3-
naphthalenedisulfonic acid tetrasodium salt); SU 302; SU 301; SU 1498 ((E)-
2-cyano-3-[4-hydroxy-3,5-bis(1-methylethyl)phenyl]-N-(3-phenylpropyl)-2-pro

penamide); SU 1433 (4-(6,7-dimethyl-2-quinoxalinyi)-1,2-benzenediol); ST

84



chemcally conjugated to a T-cell epitope (TCE) having
the sequence: Gn Tyr Ile Lys Ala Asn Ser Lys Phe Ile
Ay Ile Thr Qu Leu Lys Lys Cys (SEQID NO 47). The
TCE was conjugated to HG- by cross-1linking through the
C termnal cysteine of TCE to the N-term nus of HGF
usi ng Sul pho-SMCC (Pierce, cat# 22322) and
dithiothreiotol (Fisher Scientific). The resulting
conj ugat ed TCE- HG- was separated from unconj ugat ed
pdpi#.deRZH98G; selulde die-2c SRRN dedvatives( Rivaoony; seroaxanib
[0216] G oup 2 consisted of mce of the XenoMuse(r)

s {piNIN) (XNEB-dimwthyhl HppgetubR-ylidiblylHeR M, 3-giRidiro-2H-indol-2-
antibodies. Group 2 mice were imunized wth the

Cenk) S8 36l RGBgde RESSTAN: Resh @y ﬁme[tﬂ}ﬁhﬁ-in-ﬂ?ﬁ 3 IP& @f

aII three 'groups were injected Wth antigen elt

i e o, A
% TSNt bamoo

cont ai ned the uvant Titer I\/Iax(r) Gol d (Sl gna,
TQ'@Mﬁylela’ﬁeéﬁhjbﬂ% pzosr@ﬁwgrelevate@g@neﬁm@@ma%tat (INN)
injected with a total of 5 g of antigen in the

afPire Ardimetby-4-foH{4¢piridyiaxyiphenyfishiphengkB- adj uvant ;
Superfos Biosector a/s, distributed by E M Sargent
Rtlamenpholiiedtroahy Croxaniit labld)NNVMHO 3R INM 31(63%;&5@ 6-

The final injection contained a total of 10 g of
| .
TR e FRARG DR 2 TR o P 2Bl Bl /eP gey A

A]tﬁfz 5@@ HETHEMEE sl AR R o
b%{]?—é\ﬂxy rrkl/g 1%;ﬁgxyrf%lfrsn%ttl1§xyg teﬁ)rfl etrahydro-
3,4-dimethyl-2-furanyl]-2-methoxyphenoxylethyl}-1,3-benzodioxole-5-
methanol); KDR monoclonal antibody; alphaSbeta3 integrin monocional
antibody; LY 290293 (2-amino-4-(3-pyridinyl)-4H-naphtho[1,2-b]pyran-3-
carbonitrile); KP 0201448; KM 2550; integrin-specific peptides; INGN 401;
- GYKI 66475; GYKI 66462; greenstatin (101-354-plasminogen (human}); gene
therapy for rheumatoid arthritis, prostate cancer, ovarian cancer, glioma,
endostatin, colorectal cancer, ATF BTPI, antiangiogenesis genes,
angiogenesis inhibitor, or angiogenesis; gelatinase inhibitor, FR 111142 (4,5-
dihydroxy-2-hexenoic acid 5-methoxy-4-{2-methyl-3-(3-methyi-2-
butenyl)oxiranyl]-1-oxaspiro[2.5]oct-6-yl ester); forfenimex (pINN) (S)-alpha-
amino-3-hydroxy-4-(hydroxymethyl)benzeneacetic acid); fibronectin
antagonist (1-acetyl-L-prolyl-L-histidyl-L-seryl-L-cysteinyl-L-aspartamide);

fibroblast growth factor receptor inhibitor: fibroblast growth factor antagonist;
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2nd boost (day 7) 5 g/ nouse in 5 g/ nouse in 5 g/
mouse in Alum Gel Alum Gel Alum Gel 3rd boost (day 9)
5. g/ nmouse in 5 g/ nouse in 5 g/ nouse in Al um GCel
Alum Gel Alum Gel 4th boost (day 13) 5 g/ nouse in 5
g/ nouse in 5 g/ mouse in AlumGel Alum Gel Al um Cel
5th boost (day 16) 5g/ nouse in 5g/ nouse in 5 g/
nmouse in Al um Gel AI um Gel Alum Gel 6th boost (day
20?__52 nouse in nouse in 5 g/ nouse in Al um
CoFCE 21017 ftlomwbesyibishraad( megaohH-py kbt ( day
24) 5 g/ nouse in 5 g/ nouse in 5 g/ nouse in Al um

GetliyAtarboGglimio|tan@ethyl8t - pyrosie-4, BadiylRarbényiminoljisis-1,8,5-
5 g/ nmouse in 5 g/ nmouse in D-PBS D PBS D PBS [0218]

Eaahpitharpewaifohrhdidhesastiaht i)t FEEIETER (8,8'-
injection. Blood sanples fromt hose bl eeds were

as sy Risrhinef1-hetHL 1! ?gﬁ%lég% %p{%rb% hrﬂmﬁd'g G- 1H-
S h HGE
CW‘.E;#*%%M@%%}%?@M% p%a@ﬁ%‘fv%@a ‘wslag@' !
rere el onis eCRING POVRARSRE bV EGRE 8E8e wor <
washed three tines wth washing sol uti 02“5 0. 05% Tween
200ligerugleptidadantbangicgenic astd tsephin dactors; ANCHOR angiostatic
added. The secondary anti body was goat anti-human

| origient; emdostatihy, el angibgehioiproteim G 36@dj edntortrostatin; CM
peroxi dase (Southern Biotech cat. # 9060-05). After

| "t asHoRdrdittiask AQUCDH M@%ﬁ@ﬁﬂﬁf BEYT 2002 BSTLOO £SBLS
were 106 washed and 100 |/'wel|l of TMB devel opi ng

7 I RBAR ST o, 988 i X o

B el Bal g -2 %BPO%‘%}@%BM@ I, A3

" ndalpha-ﬂ_uoromed roxyprogesterone .acetate ((6-alpha)-17-(acetyloxy)-9-fluoro-
6-methyi-pregn-4-ene-3,20-dione); 2-methyl-2-phthalimidino-glutaric acid (2-
(1 ,3-dihydro-1-oxo-2H-isoindol—2-yl)—2-methylpentanedioic acid); Yttrium 90

- labelled monoclonal antibody BC-1; Semaxanib (3-(4,5-Dimethylpyrrol-2-
yimethylene)indolin-2-one)(C15 H14 N2 O); Pi 88 (phosphomanno_pentaose
sulfate); Alvocidib (4H-1-Benzopyran-4-one, 2-(2-chlorophenyl)-5,7-dihydroxy-
8-(3-hydroxy-1- methyl-4-piperidinyl)- cis-(-)-) (C21 H20 CI N 05); E 7820.; SuU
11248 (5-[3-Fluoro-2-oxo-1,2-dihydroindol-(32)-ylidenemethyl]-2,4-dimethyl-
1H- pyrrole-3-carboxylic acid (2-diethylaminoethyl)amide) (622 H27 F N4 Q2),
Squalamine (Cholestane-7,24-diol, 3-[[3-[(4-aminobutyl)aminopropyllamino]-,
24-(hydrogen sulfate), (3.beta.,5.alpha.,7.alpha.)-) (C34 H65 N3 O5 S);
Eriochrome Black T; AGM 1470 (Carbamic acid, (chloroacetyl)-, 5-methoxy-4-

[2-methyl-3-(3-methyl-2- butenyl)oxiranyl] -1-oxaspiro[2,5] oct-6-yl ester, [3R-
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[0219] Four days after the final injection, the mce

were sacrificed and their draining | ynph nodes were
harvested and the | ynphocytes were recovered.

Lynphocytes fromthe mce of each of the three groups

were separately pooled. To enrich the |ynmphocyte

sanples for B-cells, T-cells were depleted by adding
anti-CD90 magnetic beads (MItenyi Biotech cat. # 491-

01) and then passing the |ynphoscytes through an LS+
cBlalpha, deinhaé2Ri 3RBiShetaBhrtal]) (€ 12KH26101.N [B) 267 DE3236; BIBF
of the three sanples of B-cell enriched | ynphocytes

WAB00;tAZD 2174 e ABW 828; RB-inteHeukin e Utsragtolig; AB; NSC 639366
el ectrocell fusion device (Cenetronic, Inc., Model

i Iy ' i X f
s e T e T i b L ST

PRSI als P oPloTe Y. AR, 15v
| .Tabl e 2 el .

o R Bt outeb: (I g i 11BE moReclanabs

were cul tured for 14 days at_ 37C, in _15% CO2. 0221

rantodyaSEN S 2; ER 68403; Silffa 73dt @riSs4. Retrimaihexypliemy))-2(E)-

ELISA to detect the presence of human 1gG anti bodies

tfropi@roigscith (3 4 SsEiB Ryl (B metinl-B6R)-AER 3 metisyd &

t he bl ood sanpl es, descri bed above. Culture

shutenylh@ans2-yat metxg LogispirsR2. 5joct-Bajl cBldrPACIE HBS 08);

tested for the presence of human kappa chain in a
L il A, iy

e RaT] ! 58 TREMT o8 Aokl ol 5PRE TR o

: , i h .
PR IR R SCRorBBhe AUEREGHBERPNOR)L oos

SO Bl b ARt (L6 il -d0-useRiiaw-3.7-
for in vitro functional testing, which is discussed
idimethyhandking) (638 455 NSUP8): Ralmesin; IEMAPIEL ToX dR28 (1-(4-
corresponding to mce fromgroup la, 42 clones

ddethgiperdring)-2¢2mire- fH-d ingdazgy)L b-etldantbne) (616 1B BI5 O3);
corresponding to mce fromgroup 2 were tested. 0(2221

BagkalvBethbeinhishGHIE 14508 ¢NLH mﬂdp?pgggz%ﬂqwsez-

several hybridoma Iines were identi ~as produci ng
N NS e e AR e &l ones
methoxyphenyl)methylamide)(C36 H37 N5 06); BST 2002; BST 2001; B
0829; FR 111142; 4,5-Dihydroxy-2{E)-hexenoic acid (3R,43, 5S, 6R)-4-
[1(R),2(R)-epoxy-1,5- dimethyl-4-hexenyl]-5-methoxy-1-oxaspiro[2.5]octan-6-
yl ester (C22 H34 07);'and kinase inhibitors including, but not limited to, N-(4-
chlorophenyl)-4-(4-pyridinyimethyl)-1-phthalazinamine; 4-[4-[[[4-chloro-3-
(trifluoromethyl}phenyl]lamino]carbonyllamino]phenoxy]-N-methyl-2-
| pyridinecarboxamide; N-[2-(diethylamino)ethyi]-5-[(5-fluoro-1,2-dihydro-2-oxo-
3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide; 3-[(4-

bromo-2,6-diflucrophenylymethoxyl]-5-{[[[4-(1-
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wer e designated by hybridoma |ine nunber (e.g "1.24)
and clone nunber (e.g. 1.24.1). No difference anong
the different clones of a particular |ine have been
detected, by the functional assays discussed in
Exanples 8 and 9. Those isol ated cl ones were each
expanded in 50-100 m of hybridoma nedia and all owed
to grow to exhaustion, (i.e., less than about 10% cel
viability é The _cqncentrati on_and potency of t
amyfieliding bw]ﬂ@mq]ﬁa&bﬁ@yuamm}érlgﬁfmazmcarhawmde N-(4-
cultures were determ ned by ELISA and by in vitro
f imemioefluotophenylly6-methakyst{(dsmdthyh4Epipendiag @ etinkyp4-
The ten hybridomas with the highest titer of

Arfuirkedlinsming; B%@\Erﬁ-teﬁ@n dfd-84(1 Pﬁvﬂs;qetﬁm&y rRStHRE-5-0x0-
wer e desi gnat ed . 24,1, 1.29.1, 5[(1 60. 1. 61) ﬁ-

% g%ﬁﬁg?*g? -laipy%rcﬂo[@ 4%1%?@&20@ ﬁﬁﬁ;}%ﬂ%a?’raﬂ,@q -dimaBdi-

1 on Of dia H br
R “—tﬁgﬁtg-ﬁ@ﬁf@%‘%%ﬂ%@ré?ﬁ/foi%%aﬁﬁ%@%h%%4—
Si cat # Q21 %,100X esse
VPP SRR M s sy i aghendimSldiaiopnyile-(5-
7539 (10,000 U m enicillin/ 10 m/m streptonycin)
1H[Hm¢tfww03ﬂé¢thyﬁ@jemqm|¢ﬂné}2nfur@avu %maemjmmime 4-[(4-
vial/L OPI nedia Sigma, cat # O 5003 Suppl enent
( Mathyatpiperazingymathed]d\-[4-mosthyle3-{[ds@-pyrjdimigl-R4 MEDI A
HSFM G bco, Cat # 12045-076 10% U tra Low I1gG G bco
Cayrimididantind}-phenyllbenzamide; N-(3-chloro-4-flucrophenyl)-7-methoxy-
6-[3-(4-morpholinyt)propoxy]-4-quinazolinamine; N-(3-ethynylphenyl}-6,7-
bis(2-methoxyethoxy)-4-quinazolinamine; N-(3-((((2R)-1-methyl-2-
pyrrolidinyl)methyl)oxy)-5-(trifluoromethyl)phenyl)-2-((3-(1,3-oxazol-5-
. yl)phenyl)amino)-3-pyridinecarboxamide; 2—(((4-f|uorophenyl)methyi)aniino)-
- N-(3-((((2R)-1-methyl-2-pyrrolidinyl)methyl)oxy)-5-(trifluoromethyl)phenyl)-3-
- pyridinecarboxamide; N—[3—(Azetidin~3~ylmethoxy)-5-triﬂuoromethyi-phenyl]-2—
~ (4-fluoro-benzylamino)-nicotinamide; 6-fluoro-N-(4-(1-methylethyl)phenyl)-2-
({(4-pyridinylmethyl)amino)-3-pyridinecarboxamide; 2-((4-
pyridinylmethyl)amino)-N-(3-(((2S)-2-pyrrolidinyimethyl)oxy)-5-
(trifluoromethyl)phenyl)-3-pyridinecarboxamide; N-(3-(1,1-dimethylethy!)-1H-
-pyrazol-5-yl)-2-((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; N-(3,3-
dimethyl-2,3-dihydro-1-benzofuran-6-yl)-2-{(4-pyridinylmethyi)amino)-3-
- pyridinecarboxamide; N-(3-((({2S)-1-methyl-2-pyrrolidinyl)methyl)oxy)-5-
(triﬂuoromethyl)phenyl)—2—((4~pyridinylmethyl)amino)-3-pyfidinecarboxarnide;

2-((4-pyridinylmethyl)amino)-N~(3-((2-(1-pyrrolidinylethyl)oxy)-4-
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serum 2mol /L L-glutam ne JRH 200mM Cat# 59202 1 %

100X non-essential JRH | OOX Cat# 58572 amno acids 1

% 100X pen/strep Gemini Cat# 400-109 | NTEGRA MEDI A

HSFM G bco, Cat # 12045-076 10% U tra Low I gG G bco

Cat# 16250-078 serum 2nmmol /L L-glutam ne JRH 200nM

Cat# 59202 1% NEAA JRH | OOX Cat# 58572 4g/L gl ucose

JT Baker Cat # 1920-07 Exanple 2 Production of

Anti bodi es fromthe Hybridomas 0223 Anti bodi es were
pitefiueremeathiphenylt2oyriginecaboxamids;di<3 Sadimethyha Buliteydro-
1 using one of two different systens: Integra flasks

anH-ingalkgrgt)- 2-$(|dl-pwﬂirw!mbﬂ9ﬁ)lam|ﬁ@)“-a-d;4rﬂﬁ1§éaﬂ5t3&4ﬂud§em{ﬂ-
hybri doma lines, 2.12.1 24.2, 1

é(rp?@ﬁéﬁ'“r?f%‘%@ ) 2o ohainPh A IO BRI PO e
R L NS RBoutrtio-
| BRI nBeh e g6 pRas e T egra 11 ask

is a.cell culture flask that is divi ded by a nenbrane

i PXTilinggareaxamides N-8-Eraiperidinyimen- %ﬁdl@rpme@@yl)phenyl) -2-((2-

chanber. A volune of 20-30 m Hybridoma cells at a
ni3rpyrictimydJethyliamisio)-3-pridind@sboerhisle; o4, Adithethyl-4:28,4-

of the seven hybridoma |ines were placed into the
stetrbhydiohigafiginohi-7sd).en 1Hiihaaral-6-y skisol- nucbﬂhaﬂf@e 2-(1H-

medi a (see Table 2 for components of Integra nedi'a).
liRE&£615-JRMiARNGBE 1 (rhkthy 7 i REE YirhBtHd¥§)-5-trifluoromethyl-
phenyl]-nicotinamide; N-{1-(2-dimethylamino-acetyl)-3,3-dimethyl-2, 3-dihydro-
1H-indol-6-yi]-2-(1H-indazol-6-ylamino)-nicotinamide; 2-(1H-indazol-6-
ylamino}-N-[3-(pyrrolidin-2-ylmethoxy)-5-trifluoromethyl-phenyl}-nicotinamide;
N-(1-acetyl-3,3-dimethyl-2,3-dihydro-1H-indol-6-yl)-2-(1H-indazol-6-ylamino)-
nicotinamide;- N-(4,4-dimethyi-1-oxo-1 ,2,3,4—tetrahydro-isoqulino!in-?-yl)-2-(‘E H-
indazol-6-ylamino)-nicotinamide; N-[4-(tert—butyl)—3~.(3-
piperidylpropyl)phenyl][2-(1 H—indazoI-S-ylamino)(S—pyridyl)]carbbxamide; N-[5-
(tert-butyl)isoxazol-3-yl][2-(1H-indazol-6-ylamino)(3-pyridyl)Jcarboxamide; and
N-{4-(tert-butyl)phenyl][2-(1H-indazol-6-ylamino)(3-pyridyl)Jcarboxamide, and
kinase inhibitors disclosed in U.S. Patent Nos. 6,258,812; 6,235,764;
- 6,630,500; 6,515,004; 6,713,485; 5,521,184; 5,770,599; 5,747,498;
5,990,141; U.S. Publication No. U320030105091; and Patent Cooperation
Treaty publication .nos. WO01/37820; WO01/32651; W002/68406;
WO02/66470; WO02/55501; WO04/05279; WO04/07481; WO04/07458;

WO04/09784; WO02/59110; W0O99/45009; WO98/35958; WO00/59509;
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| arge: chanbers of the Integra flasks. The nenbrane
separating the two chanbers is perneable to snal

nol ecul ar weight nutrients but is inperneable to

hybri doma cells and to anti bodi es produced by those
cells. Thus, the hybridoma cells and the antibodies
produced by those hybridoma cells were retained in
the smal|l chanber. O 226) After one week, nedia was

r enpy m bot h chanbers of each of the seven

| n@&ée@ g%tégfooﬂ% 12068 aag \WQQP/GRE 11 raashiofiwhiely pablications
media. The collected nedia fromthe seven snal |

c haniethgrebyinaorpeatachby referenaedion ady pAipese.a second

week of growth, the nmedia fromthe small chanbers was

agai n cg| ted. The collected.nedia from

cach hyiBRb. 1 1R EElEE %?ﬁp@ﬁg’“ﬁwee@a&% HGF
medi a fromweek 2 fromthe sane hybridoma |ine.

G BaY e AR BRI SIS b PR Tant 3l B SUPsRAeT te dpetment
110 hybridoma |ines were spun to renove cells and

dewith 8 qansat therapy agent3do@epian embotimentssalspeaific binding agent
supernatants were filtered (0.22um. Sparged Spi nner

FltahGF (8ay b GlnmihisTered proptyladeity tbipiegentdr Hitigate the onset of
2.4.4, and 2.12.1 were separately grown in T75 fl asks

| o 1Bks 8l rhstaMate danter. e idif enﬁB’JHu'ngﬁfE?‘% jp%%ﬂ’@gdmg

suff|C| ent cell density, they were transferre

%ﬂfﬁl ent cmq@%uee%@'?‘ ;}%ﬁ#ﬁ"& th%?%%&ﬁ%ﬁgg@?e){aﬁté@g condition

% nsf tegﬁi m spinner flasks and then to
r?ln f'} R¥€S!Sand then to 1 L spinner
fl asks. V\hen the cells reached sufficient cell

densi t){Oﬂ@in]t Pe 1 Exeﬁﬁblﬁg%aﬁmhﬁalu%‘%uk%% Illmited to, breast

transferre o 3L spar Spi nner

52’?“%%@?“%85@?" osfodafe ff%pc'@ﬁé‘“" gﬁ‘%ﬂéa'@%%dn%é{i L

| ass_yessel where culture are.mxed wth
i ﬁﬂ&?ﬁ@u &?ﬁt%?'r'@a*ab Stedfaphans sppracic BRRflamtyenal carcinoma,
s i nner connected to gas I|ne to provide 5% CO2

k@nﬂla WW!{E@W@H{ syndypmpanaignephplguial
spi nner flasks were seeded with hybridoma
‘mesothelioma, melanoma, multiple myeloma, non-small cell lung carcinoma,

- osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, smali cell
lung cancer, synovial sarcoma, thyroid carcinoma, and transitional cell

carcinoma of urinary bladder.

[0184] In certain embodiments, a specific binding agent to HGF
may be used alone or with at least one additional therapeutic agents for the
‘treatment of cancer. In certain embodiments, a specific binding agent to HGF
-is used in conjunction with a therapeutically effective amount of an additional
therapeutic agent. Exemplary therapeutic agents that may be administered

with a specific binding agent to HGF include, but are not limited to, a member
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cells fromhybridoma Iine 3.10.1 in HSFM nedia wth
the additions noted in Table 3, which sunmarizes the
growt h conditions for those two sparged flasks. 111
Table 3. Conditions for G ow ng Hybridoma 3.10. 1.
Condi tions Spinnerl Spinner2 Seeding density (10E6
cells/m 0.46 0.46 HSFM (G bco cat# 12045-076) X X
Utra low !l G serum (G bco cat# 16250 078) 5% 5% L

| ptam JRHct#59 02-500 mmI/LmeI/L Pl S
Dbt amiein 908 of sy A AR ofies: b HOF; NK2: a c-
58572 77P) 1 %1 % Peptone Difco, cat # 211693) 1 /L
1Met pepligig infilitas; ao antagasist of 6rb2 Sretwnoalpgp 2/ B Gapl
Antifoam C (Sigma cat # A-801 12m /L 2nil/L
Prodiutator idomidantriggdiveBrcl 2801 Hipbel-Lahdatr eibitreincluding,
grown for 15 days and were harvested when the.

vbabndtilinftetbn, RoHavarHite P s kﬁﬁ%@rﬁhlﬂﬁ&sbﬁtﬁér%ﬁffe%?@{

excl usi on. Harvesti ng consi st ed of centri fugat| on

lihehpibt StPEGFROY e qnh i M . AN, Qb tar

the resulting supernafant t rou 22m ilter.

t nt
pro?é*ﬁ%f'%@iévgﬁf% o TR0 Ryt @g@@% e%}ﬁmﬂ‘é&
HPL nd is re ortedln Tabl e
Blastar (P iam EGtomoduisiar gecrrigemmarowiLiostgbEr), an EGF
seeded with hybridoma <cells fromhybridoma line 2.4.4
i modgkaters kesatinacyte grovdt dactoo (KGRt KGFareldtedimokecule, a
whi ch sunmari zes the growth conditions for those five

sip@Fgeddulbtars matrit hrethiibproteinase (MMP)ansddbiatorG owi ng
Hvbri doma 2. 4. 4. Condl tions Spinnerl Spinner2 Spinner3

Spl nne[0411 %D | nner In certain embodiments, a specific binding agent to HGF
is used with particular therapeuﬁc agents to treat various cancers. In certain
embodiments, a specific binding agent to HGF is used with particular
therapeutic agents to treat or prevent malaria. In certain embodiments, a
specific binding agent to HGF is used with particular therapeutic agents to
treat or prevent proliferative diabetic retinopathy. In certain embodiments, in
view of the condition and the desired level of treatment, two, three, or more
agents may be administered. In certain embodiments, such agents may be
provided together by inclusion in the same formulation. In certain
embodiments, such agents and a specific binding agent to HGF may be
provided together by inclusion in the same formulation. In certain
embodiments, such agents may be formulated separately and provided
together by inclusion in a treatment kit. In certain embodiments, such agents
and a specific binding agent to HGF may be formulated separately and

provided together by inclusion in a treatment kit. In certain embodiments,
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Seeding density (10E6 0.3 0.3 0.18 0.18 0.4 cells/n
HSFM (G bco cat# X X X X X 12045-076) Utra |low I gG
serum 5% 5% 5% 5% 5% (G bco cat# 16250 078) L

glutam ne (JRH cat# 8mmol /L 2mmol /L 2mmol /L 8nmol / L
4mmol /L 59202-500M P/'S (Gemini cat#400- 1% 1% 1% 1%
1% 109) NEAA (JRH cat# 1% 1% 1% 1% 1% 58572-77P)
Peptone 1 /L 1 /L 1 g/L 1g/L1/L 2Mglucose ?g/L

29/ L 2g/L 8g/L 4g/L AntifoamC 2nl/L 2ml/L 2 /L

23&%@ aﬂemﬁ%w Bgmwdﬁ@ ypenaraiely, in gertaip eygbodiments, when
Culture duration 10 10 7 7 8 (days) [0232] The
cupdnpinistered by gepandherapyytheggenas drading pedeinragjends add/or a
in Table 4, and harvested when cell viability was

bespeciiObinday agerdito bHEF ndobe indtyded ihave sande2véctor. In certain
[0233] Six 3L sparged spinner flasks were seeded with

hy &b | {he gdricanedvdain i ' i bindi
m)a/\di a \?\np?%mtghe agddie%ir%ns no ggm?lh agi?seéﬁ%/’%raﬁp?ﬁ inding

SUSRE B 0k aPib i Ber ARELANRIST Y cAhHioRloferiBAIA dn
E%%’"ﬁ%ﬁ E@ﬁqgﬁép?ﬁ% Iﬁﬁ%n g{eﬂéso gﬁ cosélllng r;‘)%teﬁpégr;]ennetg a%%llc?rnaegpeciﬁc

_ binding agent to HGF may be in separate vectors.

[0186] In certain embodiments, the invention provides for
pharmaceutical compositions comprising a specific binding agent to HGF
together with a pharmaceutically acceptable diluent, carrier, solubilizer,

emulsifier, preservative and/or adjuvant.

[0187] In certain embodiments, the invention provides for
pharmaéeutical compositions comprising a specific binding agent to HGF and
a therapeutically effective amount of at least one additional therapeutic agent,

~ together with a pharmaceutically acceptable diluent, carrier, solubilizer,

emulsifier, preservative and/or adjuvant.

[0188] In certain embodiments, the present invention is directed-
to iherapies comprising a specific binding agent to HGF and at least one
serine protease inhibitor, and methods of treatment using such therapies. In
certain embodiments, a therapy comprises al specific binding agent to HGF
and a serine protease inhibitor and at least one additional m_olecul_e described

" herein.
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123456 Seeding density 0.2 0.2 0.4 0.4 0.4 0.4
(10E6 cells/mM HSFM (G bco cat# X X X X X X

12045-076) Utra low I gG serum 5% 5% 5% 5% 5% 5%

(G bco cat# 16250 078) L glutamne (JRH2 8 4 4 4 4
cat# 59202-500M mol/L mol /L mmol /L nmol /L nmol /L
mmol/L P/S (Gemini cat# 1% 1% 1% 1% 1% 1% 400- 109
NEAA (JRH cat# 1% 1% 1% 1% 1% 1% 58572-77P) Peptone 1
/L1/L1/L1/L1/L1/L 2Mglucose 29/L 8 /L 4g/L
Ag/ L 48189 /L Inmsirtedainstimes; a distirharggiofthem / L
2m/ L 2m /L Productivity (gg/m) 44 49 65 65 65
(priotease/ploteztsednhibitdr Balahde thnldad {dpnoteadediddjated tissue
Cultures were grown for 7 or 11 days, as indicated in
TgddtRuction, iNBRIAWRY, BubAbYRALES td‘ﬁﬁu“hoi' hﬁa\si@w Rénhal@Ssue

bel ow 20% as descri bed above. Exanpl e d oni ng and

A5 of Anti body Heavy and L| ght Chai ns
i.ggéﬁg;tlsng o%é%is;ht Chai ns [0235] Ten hybri domas

(1.24.1,1.29.1, 1.60.1, 1.61.3, 1.74.3, 1.75.1,
2.4.4,[0200pP. 1, An4erthin ambodiniént}) a speeific hinding agdnbto HGF
expressing nonocl onal antibodies to HG, as discussed

| Rafreted with dfeakt &Mtﬁ@ﬁq_ ut%‘cpé rﬂ%lf infEHRRSHbf In certain

those ten hybridomas using TRl zol reagent

(QAOARRRES an £8poCREBindidd agénﬂomemﬂay 8L <2RsGith SPleast

Ions
one therapeutic agent for an immune disorder. Exemplary therapeutic agents

for inflammation and immune disorders include, but are not {fimited to
cyclooxygenase type 1 (COX-1) and cyclooxygenase type 2 (COX-2)
inhibitofs small molecule modulators of 38 kDa mitogen-activated protein
kinase (p38-MAPK); small molecule modulators of intracellular molecules
involved in inflammation pathways, wherein such intracellular molecules
include, but are not limited to, jnk, IKK, NF-kB, ZAP70, and Ick. Ceriain
exemplary therapeutic agents for inflammation are described, e.g., in C.A.
Dinarello and L.L. Moldawer Proinflammatory and Anti-Inflammatory
Cytokines in Rheumatoid Arthritis: A Primer for Clinicians Third Edition (2001)

Amgen Inc. Thousand Oaks, CA.

[0191] In certain embodiments, pharmaceutiéal compositions will
| include more than one different a specific binding agent to I-]GF In certain
embodiments, pharmaceutical compositions will include more than onea
specific binding agent to HGF wherein the specific binding agents to HGF

bind more than one epitope.
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adapted for 5 Rapid Amplification of cDNA Ends (RACE)
using the GCeneRacer(r) Kit (lnvitrogen). Those ten
5'-nodi fied RNA preparations were then used in ten
separate RACE reactions, each using a random priner

with 114 an extension adapter (5 - GEC CGG ATA GGC CTC
CAN NNN NNT -3') (SEQ ID NO 48), to generate ten

cDNA nol ecul es. [0236] The ten cDNA nol ecul es were

t hen an@ité’Led in separate polynerase chain reactions
(PCR) tQ18éher at eln&itaigmadinentisy pacentghle foraulation materials
sequences. For each of those reactions, the forward

pr Piegrablyarenonteriods tecigientsratdbe Tiusages add monoentrations
GGA CAC TGA CAT GGA CTG AAG GAG TA -3") (SEQ ID NG
49mplblyedr everse prinmer (5 - GGG GIC AGG CTG GAA CTG
AGG -3') (SEQ ID NO 50) was designed to bind to the

sequen npl enentary to the kappa |ight chain. .

[ 0237] 108 ot - ¢ 1 qesiain smbodiraantea fhsaphamgracestisakcomposition
sequences  was then separately ligated into separate

pCRay vopain fagalation mﬂgertalwgmmodi%rm maintainingl ori prgserving, for
pl asm ds, each containing one of the ten kappa |ight

c reNample giheeid exsmolarity, viseosit piarity etolor igdtohiciy, dador, sterility,
bacteria and several clones of each were sequenced.

ThOGISIliye e oF A ORIt EIcbRe USFSSHPLENBr géiagﬁéﬁ n bPthe
amplify the ten kappa |ight chain open reéading ?rarre

TRAATRRRA (o Bt S hatle R Aol et Motuce,

5' - | meys,.and 3 -priner. Each 5' -prinmer conprised a.
o1t Pl Pt By drpiio agids, s0eh s lkeine oflutafaminpaearagine,
terminus of the particular kappa |ight chain sequence,
arfgipnenPrAxsinR) Antimieghialie antipxidasnie (sichras ascorbic acid, sodium
restriction sites. For exanple, the sequence of the

5'suffite g sodivathydropha-sulfile); iboffers (suchtes berhates miicarbonate, Tris-
ultimately derived from hybridoma 3.10.1 was: 115 5'-
ACICIACIate > phid$phatas GGtk rgAticERdHThuKIFg 49&nts [6uch as

Xbal Kozak | ‘
‘mannitol or glycine); chelating agents (such as ethylenediamine tetraacetic
acid (EDTA})); complexing agents (such as caffeine, polyvinylpyrrolidone,

- beta-cyclodextrin or hydroxypropyl-beta-cyclodextrin);‘_ﬁilers;
monosaccharides; disaccharides; and other carbohydrates (such as glucose,
mannose or dextrins); proteins (such as serum albumin, gelatin or
immunoglobulins); coloring, flavoring and diluting agents; emulsifying agents;
hydrophi!ic polymers (such as polyvinylpyrrolidone); low molecular weight
polypeptides; salt-forming counterions (such as sodiﬁm); preservatives (such
as benzalkonium chloride, be_nzoic acid, salicylic acid, thimerosal, phenethyi
alcohol, methylparaben, propylparaben, chlorhexidine, sorbic acid or

hydrogen peroxide);-solvents (such as glycerin, propylene glycol or

polyethylene glycol); sugar alcohols (such as mannitol or sorbitol); suspending
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GCT TCT CIT -3'" (SEQ ID: 51) The 3'-prinmer for each of
the PCRs conprised a portion conplenentary to the
carboxyl term nus of the sequence of the particular
kappa |ight chain sequence, including the term nation
codon and a restriction site. For exanple, the
sequence of the 3'-prinmer used in the reaction with
the plasmd ultimately derived from hybridoma 3.10.1
was: 5" -CIT GIC GAC TCA ACA CTC TCC CCT GIT GAA CCT
Sagents GurBict4IBEQr MBHING agants[(8a6e hs phyranise PG, reerbitan
sets were used in separate PCR reactions with the

cesters polydormtes sneld aplpadysodsatc @ ol doyb4tee3d, eftokappa
i ght chain coding region sequences. The ten

thfﬂﬁhépfélc:ﬁiﬁiﬁSjlls'ﬁélésﬂ‘ei'&myléigb%?); %ﬁﬂﬁﬁtg gﬂgaﬂahﬁ agents

separately gel isolated and purifi’ed usi
QeliH oS Yt rtlo R 8y Sphah Py frnch S5 il metal

then each_cut with the apprapriate.restriction e ne
(RIIdg S BRSETRRYY Sqia 96 REteSIHm ShIGRE. Thapaia! SRrbitoD, delivery
sequences free fromthe plasmd. For example, the ’
p@ahiglesdilvepts; excipiants apdiadinhgringcaytical @dityantst {Remigglon’s
cut wth Xbal and Sall, the sites which were

i AvarotacsedcalStibecas, i16EEdition,i AR. GEmaroped.f Maxki Rublishing
that cloned plasm d, as discussed above. The resulting
r@sinphAYy (P00l gested kappa |ight chain coding region
sequences were again 116 separately gel isolated and
purified using a Q Aquick(r) Gel Extraction kit

(Cat allB394o. 28710£erigimgabodipagrtscp specifi bipding @gent to HGF
Those ten purified restriction digested kappa |ight

cnal/or a ttedapeuticemiotatute suitkeddowehalf-lifccextending vehicle known
separately ligated into manmal i an expressi on vector,

pERagR. QMRhFhEISS iclude) but afé Aot Ritee I@@fﬁﬂlﬁethﬂéﬁé glycol, -

l'i ght chai n expression vectors corresponding to the

I BRSNSl HHIERE e delBAbbEl 42RRY.S! ABblicBh Serial No.

expressi on vect pr I nserts were F'he sequenc .
RISEE Bas S BubliSfed BLOASRGAINNEINT BoltH0A3, Wb are

hereby incorporated by reference for any purpose.

[0195] n certain embodiments, the-optimal pharmaceutical
composition will be determined by one skilled in the art depending upon, for
-example, the intended route of administration, delivery format and desired
dosage. See, for example, Remington's Pharmaceutical Sciences, supra. In
certain embodiments, such compositions may influence the physical state,

stability, rate of in vivo release and rate of in vivo clearance of the antibodies

of the invention.

[0196] In certain embodiments, the primary vehicle or carrier in a

pharmaceutical composition may be either aqueous or non-aqueous in nature.
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region ultimately derived from hybridoma 3.10.1
(pDSRa20: 3. 10. 1) was confirnmed to conprise 5473
base pairs including a 719 base pair PCR fragnent,
whi ch encoded the 235 ami no acid residues (including
the 20 am no acid kappa chain signal sequence) of the
3.10.1 kappa |ight chain. That expression vector
conpri sed seven functional regions, as described in
Ta le 6. 117 Table 6 Expression Vector pDSRa20: 3.1

oL @¥aPlepineerain pRodmentsangsiableovehiclg®r carrier may be
transcrlptlon term nati on/ pol yadenyl ati on signal from
t hwates feiuibjastion gphysiogica! seding salitiar gr gitificiapearebraspinal fluid,
hormone (a-FSH) (Goodwi n, et at, 1983, Nucleic Acids

Regossitily ﬁaﬁﬁleﬁﬁntemh&ftheﬁﬁ*m@‘im@ Romidiein PO liosSfor

to A nouse di hydrofol ate reductase (DHFR) m ni gene

C%ﬁr@hférﬁlgadrﬁﬂ?s?rdtfbﬁ QH@%&%HP&%btﬂﬁhﬁ%ﬁ%%tanscr bR d saline or

he cDNA codi ng sequences, and I on

t al,
1%83&%{%&@@%{%9%%@6%%@ Bﬂ‘f@r e&%%gser cégs In certain
B8 i b i Bl
1985, J. Blot. Chem 260:2307-14 2031 to pBR322
se7q97-§a§ae@f acstatgibytleg of REoUhPH 4.045.5 whish maynietheninclude

3947 gene and the origin for replication of the
plspshital or @ sitabld substifietethelefdec dasiertairNembedind€iitd 48
3949 to An SV40 early pronoter, enhancer and origin of

I epmpasiiccorBising edrhffichinalng ddtH to MEBF Gatd oBWﬁhoutat
8 466m7§; Genbgnk QACCGSSI on Nurrber J02400) 4299 to

18l s bS5 68, BT ok e b
Sglil @g)thé seﬁéctgao cgr%g)%si%%h havin it bﬁrékdeAs(flpe X el‘g%]e %‘ puﬁ{y with

optional formulation agents (Remington's Pharmaceutical Sciences, supra) in
the form of a lyophilized cake or an aqueous solution. Further, in certain
embodiments, a composition comprising a specific binding agent to HGF, with
or without at least one additional therapeutic agenfs, may be formulated as a

Iyophilizate using appropriate excipients such as sucrose.

[0197] In certain-embodiments, the pharmaceutical compositions
of the invention can be selected for parenteral delivery. In certain
embodiments, the compositions may be selected for inhalation or for delivery
through the digestive tract, such as oréily. The preparation of such

pharmaceutically acceptable compositions is within the skiil of the art.

{0198} " In certain embodiments, the formulation components are
- present in concentrations that are acceptable to the site of administration. In

certain embodiments, buffers are used to maintain the composition at
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4574 to An intron fromthe Sv40 165, 19S splice
donor/acceptor 4730 signals (Ckayama and Berg, 1983.

MoL Cell Blot 3:280-9, Genbank Accession Nunber

J02400) 4755 to The 3.10.1 kappa light chain cDNA
between the Xbal and Sail 5473 sites B. C oning of

the Heavy Chains [0241] The variable region of the

heavy chains of the antibodies to HG- fromthe ten

hybri domas were cl oned using the sane net hods as

t pbysiolegisal pbronate slightly lewar pl, tipially wéthirmbqké ramge of from
Exanpl e 3A. Total RNA from each of the ten hybri donas
wabouitsHtasleot &' - nodi fed f& RACE, and used to

gener at e. cDNA nol ecul es as descri bed above in Exanpl e

3A. [02429]9 Those ten cDNA nol ecul es were anplified in
separ atH99CR r eliceemtain embodiments shangparenteral agministration

chains in Exanple 3A, except the 118 reverse priner
(&' contEmplate], EheGTeUtE CAMB A GG Tahin- tBe fOBEQT kipyrogen-
NGO 53)) was designed to bind to the conpl enentary

skee grarenteralyhacdepiatyle aefieons salutdbl coni@ting a dédred specific
forward prinmer was again the forward GeneRacer TM

ngﬁgfﬁ‘%séggdi% H&- mﬁopﬁﬁhaﬁ%ﬂﬁo@@h fretfiCalBfits tha

I'D NO '49). [0243] Each of the ten afplifie

ki ' [ e . r.at,.
e Pall Mot YRk RSN Sl B G or
resulfin | asm.ds, .each.coptaini.ng.Qne of the ten
eyt fEoDE s aeus figgfichaate i feddt agpecterunding agent to
separately anplified in bacteria and several clones
JGEamithsvethosd aé lnast ons agldifinnabtherapentic agentt isdformulated
l'ight chains in Exanple 3A Those sequences were used
tas detarie, ivaaN[m sotetien, fpyopedypréseyvett memartain enitiodiments, the
heavy chain variable regions fromthe cl oned pl asm ds

girepatdtionscantifvdi¢d tHé forpidlaiin 6Fthe devireafrbleelild Wih BAgent,
PCRs were designed using the same strategy as used

S il gl S SAORUSIAs FAPRBYE oouncs
t(gﬁch as polylactic acid or polyglycolic acid), beads or liposomes, that may
provide for the controlled or sustained release of the product which may then
be delivered via a depot injection. In certain embodiments, hyaluronic acid
may also be used, and may have the effect of promoting sustained duration in

the circulation. In certain embodiments, implantable drug delivery devices

may be used to introduce the desired molecule.

[0200] In certain embodiments, a pharmaceutical composition
may be formulated for inhalation. in certain embodiments, :;speciﬁc binding
agent to HGF, with or without at least one additional thefapeutic agent, may
be formulated as a dry powder for inhalation. In certain embodiments, an

inhalation solution comprising a specific binding agent to HGF, with or without

at least one additional therapeutic agent, may be formulated with a propellant
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sequence of the am no term nus of the particul ar heavy
chain variable region sequence, an optim zed Kozak
sequence, and one or nore restriction sites. For
exanpl e, the sequence of the 5 -primer used for
anmplifying the heavy chain variable region ultimtely
derived fromhybridom 3.10.1 was: 5 - AGC AGA AGC TTC
TAG ACC ACC ATG AAA CAC CTG TGG TTC Xbal Kozak TTC
CTE CTC (g eS_SEQ D NO 54) 119 [0245] The 3'-priner |

f oforagsRsYdelivaryt dn cPLRE eiBkpHiInwMSs a50lukRnS By be nebulized.
conpl enentary to the carboxyl term nus of the

coRsbnengary jnistration s furthep descrbadin PEA\apptibation no.

vari abl e regi on sequence, including a term nation
coBRQT/d6884H01836/ whichafessribes purhoragrdelieeiyhsf chemicalpe

of the 3" -prinmer used for anplifying the heavy chain
Vapicdificdt protigg ul timately derived from hybridoma
3.10.1 was: 5'-GIG GAG GCA CTA GAG ACG GIG ACC AGG GIT
CC -3'" BsnBI (SEQ ID NO 55) [0246] Separate primner
sets well20d}ed i ninseastainembedimentsadtis onstemplatedibat
corresponding cloned plasmds to anplify the ten heavy

c hfnirmuiationavhay be gidaninisterad nealy. - InTdertdire @mbodiments, a specific
anplification products fromthose reactions were

S epiRtidigeageri % HOP! it dr AftHofitat (EAgbeSadditisn AAH dipititic
Gel Extraction kit and cut with the appropriate

o i an: _ . : —

| oGS Al R RRReRR TR TRt s pE S G PO ithout
heav chain variable regiop sequences were in_ .

o 2P cer Py ebstennly ussd inithe Gotnppiading o §olid dosage forms
QUTAqui ck Cel Extractjon kit as described in Exanple
38Uy tablets apd capstless dnceriaguembpdiments: 2 capsds may be
di gested heavy chain variable regi on sequences, 'those

ul &sim@ o rdgasedtiefactive ippblidrdohthe f8rmdlafipn at the poinhindthe
2.4.4, were then separately ligated into mammali an
eyﬁﬁfﬂntgﬁtinﬂi tiaet whBbRicidiablibHstMagirtaée ahd pRe-shswic
chain Ig

degradation is minimized. In certain embodiments, at least one additional
‘ agent can be included to facilitate absorption of a specific binding agent to
..HGF and/or any additional therapeutic agents. In cértain embodiments,
_diluents, flavorings, low melting point waxes, vegetable oils, lubricants,

- suspending agents, tablet disintegrating agents, and binders may aiso be

employed.

[0202] - In certain embodiments, a pharmaceutical composition
may involve an effective quantity of a specific binding agenf tb HGF, with or
without at least one additional therapeutic agents, in a mixture with non-toxic
excipients which are suitable fqr the manufacture of tablets. in certain
embodiments, by dissolving the tablets in sterile watér, or another appropriate

vehicle, solutions may be prepared in unit-dose form. In certain
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expression vectors. The pDSRa20: hl gGCH expr essi on
vector is the sane as 120 pDSRa20 except that it al so
contains the 1gGlL constant region sequence. The
pDSRa20: hl gGCH expressi on vector is sunmarized in

Table 7. Table 7. Expression Vector pDSRa20: hl gGCH
Plasm d Base Pair Nunmber: 2 to 881 A transcription
term nati on/ pol yadenyl ati on signal fromthe a-subunit
of the bovine pituitary glycoprotein hornone (a-FSH)

( eovwgimentst switable egcipienis insludepbutiareRaet limitedsBY Bregbdiluents,
CGenbank Accession Nunber X00004) 882 to A nouse
dshgttastalcatne cadshretessodiibhfddrbanate o casbohateNiagtbse, or
2027 the endogenous nouse DHFR pronoter, the cDNA

c galcign Pﬁ@.%fﬁiéeér biRdih té’g%n@,"@ﬁchrérbiéfdhpbb%n or acacia; or
term nati on/ pol yadenyl atl on signals (Gassér et at

NiBRgo i foentSYh o Blpnti éfﬁgéé%%*%%'?%g?%i?%'c

1982, J Biol. Chem 257:5143-7; MG ogan et at,

1985, [D208jol . Chdditioﬁﬁ(bl’%‘ﬁécééi)icaﬂ%mndsitﬁﬁl@aﬂiﬂ be eviderit to
sequences containing the anpicillin resistance narker

3PbSe IRMED I the Bﬁ i‘ﬁbltﬂl’irfgb foRinulink IR %@ebfﬁe binding agents
pI asmd in E coll Accessi on Nu

ok ges e %ﬂﬁvwﬂa%%%@%ﬂt% g

nb J02400) 4 9
ﬁ%ﬁ@ﬂﬁ% A SR oRBHRtP RS 1 AT IAIA sRoqFientS.
domain 4565 (Sei ki et al. 1983 Proc. Natl. Acad.

sephmguegfoutorre@layag g variety obathen Rusiaineskics sontralied-delivery
J02029) 4574 to An intron fromthe SV40 16S, 19S

dpeans stich@y liposepteocarnsieg dlic-eretiiBie. rhickepartieleamd pBeous
1983. Mol. Cell Biol. 3:280-9, Genbank Accession
NigdasrantOd=idinjections, are also known to those skilled in the art. See for
example, PCT Application No. PCT/US93/00829 which describes the
controlled release of porous polymeric microparticles for the delivery of
pharmaceutical compositions. [n certain embodiments, sustained-release
preparations may include semipermeable polymer matrices in the form of
shaped atticles, e.g. films, or microcapsules. Sustained release matrices may
include polyesters, hydrogels, polylactides (U.S. 3,773,919 and EP 058,481),
copolymers of L-glutamic acid and gamma ethyl-L-giutamate (Sidman et al., -
Biopolymers, 22:547-556 (1983)), poly (2-hydroxyethyl-methacrylate) (Langer
et al., J. Biomed. Mater. Res., 15:167-277 (1981) and Langér, Chem. Tech.,
12:98-105 (1982)), ethylene vinyl acetate (Langer et al., supra) or poly-D(-)-3-

hydroxybutyric acid (EP 133,988). In certain embodiments, sustained release

compositions may also include liposomes, which can be prepared by any of
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4755 to The pl/hChl heavy chain cDNA between the Xbal
and Sall sites. 5791 The sequences of which foll ows:
Xbal BsmBl  TCTAGACCACCGCCATGGGTGAAAATTGAATCGTICTCTA
GIGCCTCCACCAAGGEGCCCA TCGEGTCTTCC  CCCTGGCACC CTCCTCCAAG
AGCACCTCTGGGGECACAGC GECCCTEEEC  TGCCTGGTCA AGGACTACTT
CCCCGAACCG GTGACGGTGT CGIGGAACTC AGGCGCCCTG
ACCAGCGECG TGCACACCTT CCCGGCTGIC  CTACAGTCCT
CAGGACTCTA CTCCCTCAGC = AGCGTGGTGACCGIGCCCTC CAGCAGCTTG
casneraiApthods koawoTc thp AdcRee reChrestsimet abiProc. Natl. Acad.
GCAACACCAA GGTGGACAAG AAAGITGAGC CCAAATCTTG

JRBE209300 9BARTET O36(B76AEACET QAB and EP 143,949,
CTCCTGGEEG GACCGTCAGT  CTTCCTCTTC CCCCCAAAAC

ATGOGTAR04 GT%Z%&& ERRAAA SRRSO D used for i vivo

AAGT TCAACT. GGTACGIGGA GGAG GIGCATAATG
c@@@@&omma@term@m eopedingoty this may be
CCGTGIGGIC  AGCGICCTCA CCGTCCTGCA CCAGGACTGG
Creaar@lished bpfiitonttraghisiarile filttadeCrrntdradesT GCeAdain
CCCCATCGAG AAAACCATCTCCAAAGCCAA AGGEGECAGCCC CGAGAACCAC
 AGHIbIdRERts, WHEPETRhECOHM T@pﬁlﬁ@@%ﬁﬁzatlon using this
GAACCAGGTC AGCCTGACCT GGTCAA  AGCCTTCTAT

Cohétethay bedertilistet either prior to or following lyophilization and

Teconstitution. In certain embodiments, the composition for parenteral

- administration may be stored in lyophilized form or in a solution. In certain
embodiments, parenteral compositions generally are placed into a container
having.a sterile access port, for example, an intravenous solution bag or vial

having a stopper pierceable by a hypodermic injection needle.

[0205] In certain embodiments, once the pharmaceutical
composition has been formulated, it may be stored in sterile vials as a
~ solution, suspension, gel, emulsion, solid, or as a dehydrated or lyophilized
powder. In certain embodiments, such formulations may be stored either in a
ready-to-use form or in a form (e.g., lyophilized) that is reconstituted prior to |

administration.

[0206] In certain embodiments, the present invention is directed
to kits for producing a single-dose administration unit. In certain
-embodiments, the kits may each contain both a first container having a dried

protein and a second container having an aqueous formulation. In certain
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GIGGGAGAGC AATGGGCAGCCGGAGAACAA  CTACAAGACC ACGCCTCCCG
TGCTGGACTC CGACGCGCTCC TTCTTCCTCT ATAGCAAGCT

CACCGTGGAC AAGAGCAGGT GGCAGCAGEG  GAACGTCTTC
TCATGCTCCG TGATGCATGA GGCTCTGCAC AACCACTACA

CCCAGAAGAG CCTCTCCCTG TCTCCGGGTA Sal | AATGATAAGT

CGAC (SEQ ID NO 56 [0248] The heavy chain variable
regions of the three 1gGl expression vector inserts
wer e sequenced. The pDSRa20: hl gGCH expression vector
cembarimers of éhia davaption akits centaitingsingd and mulfi-chaeibgred
derived from hybridoma 3.10.1 (pDSRa20: hl gGCH: 3. 10. 1)

i presiilfetbsyringdsi{a.g., Tmpid s@inded2arih lyosyngds) pire sradhaded.
Vect or pDSRa20: hl gGCH: 3.10.1 Pl asnm d Base Pair
Nunber o 881 A transcrip

term n@?ﬂgiﬂ pol y '%?PHWC@'PSHE the eitestive amodniRfia t

of the bovine pituitary glycoprotein hornone (a-FSH) .
(RiavaceUtiaal gampositisBcompEsiaga spedific Rndinglagesd e HBF, with
Genbank Accessi on Nunmber X00004) 882 to A nobuse .
dotwithaitclt deast vadedditiona| DdrBpeiinagentetcba eaployer

2027 the endogenous nouse DHFR pronoter, the cDNA

aperdputie8MHeICESpend) fbﬁél%nWEPuE)é@ﬂféfHePé[bélﬁlc context and

term nati on/ pol yadenyl ati on signals (Gasser

al,
T I -
185 06 Bfem AR50 BT SRGE lln ver
B i ParUpon the moleotle Gelivarod | the indiantion ot wiiach a
specific binding agent to HGF, with or without at least one additional
.therapeutic agent, is being used, the route of adminiétration, and the size
(body weighf, body surface or organ size) and/or condition (the age and
general health) of the patient. In certain embodiments, the clinician may titer
the dosage and modify the route of administration to obtain the optimat
therapeutic effect. In certain embodiments, a typical dosage may range from
about 0.1 pg/kg to up to about 100 mg/kg or more, depending on the factors
mentioned above. In certain embodiments, the dosage may range from 0.1

rg/kg up to about 100 mg/kg; or 1 pg/kg up to about 100 mg/kg; or 5 ug/kg up

to about 100 mg/kg.

-

[0208] in certain embodiments, the fréquency of dosing will take
into account the pharmacokinetic parameters of a specific binding agent to
HGF and/or any additional therapeutic agents in the formulation used. In

certain embodiments, a clinician will administer the composition until a dosage
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3947 gene and the origin for replication of the

plasmd in E. coli (Genbank Accessi on Nunmber J01749
3949 to An SV40 early pronoter, enhancer and origin of
replication 4292 (Takebe at at., 1988, ML Cell Biot.
8:466- 72, Cenbank Accession Nunmber J02400) 4299 to A
transl ati onal enhancer elenent fromthe HTLV-1 LTR
domain 4565 (Seiki at al., 1983; Proc. Natl. Acad.

Sci. U, S A 80:3618-22, . Genpank Accessi on Nunber
Jdaheashessthat agniaves Hia desifacopiiedie Inoataingnbediments, the
splice donor/acceptor 4730 signals (Ckayama and Berg,
1988npadifion weyIthaiefore I3 admirgsteradab asinglecinss), onas two or
Nurmber J02400) 4755 to The 3.10.1 heavy chain 1gG

c Phidrebsd sese(whidremelyadr raagl nBhtontafilfh@ sHrhe anididd OF theadbsired
of the ten purified heavy chain variable region

S GRUIRBERT oVef fin8 CoPas hedontihli8as afusibh VidaR tAPRtflation device or
manmal i an expression vector along wth sequences

encpstiiag Fﬁﬁhéﬂ‘éﬁnéﬁ’%gg Bl %ﬁ&eﬁpﬁé{é &6%@[%:%%38%@& %{Fe by

expression vectors. en res
ted

expr essi on. vect ors desi gn . . .

o LRREE8 inasY sbslitn o araNisgthin e embilef dasks routinely
encodi n the constant region of 1g& and one of the

t mrfﬁéragy bytaem. RrGestain emhpdipentse gppraisiate dpsages,may be
heavy chai n vari abl e regi on sequence inserts were

- s@goeriaingd tthrotighfusenoftappropiirte dosepieispouse Hatsane

heavy chain variable 123 regi on sequences that were

i denti f} in the clqned asm ds fromthe 4- . TOPO

ol ones 105 posrip et Rb8Tts dheTebitte eiintatiey of the

the heavy  chain variable region ultinmately derived

f PHRITAZSRutiaheompesition is INsrecard Withdshown methods, e.g. orally,

summarized in Table 9. Table 9. Expression Vector

p UBRYZD injgGiureby inttaveRbas nintrapetitoneal, intragesebral intra-

881 A transcription term nation/pol yadenyl ati on si gnal

f pareridhgmal), intracerebroventricular, intramuscular, intra-ocular, intraarterial,
intraportal, or intralesional routes; by sustained release systems or by
implantation-devices. In certain embodiments, the compositions may be
-administered by bolus injection or continuously by infusion, or by implantation

device.

[0210] In certain embodiments, the composition may be
~ administered locally via implantation of a membrane, sponge or another
appropriate material onto which the desired molecule has been absorbed or
encapsulated. In certain embodiments, where an impiantat;()h device is used,
the device may be implanted into any suitable tissue or organ, and delivery of
the desired molecule may be via diffusion, timed-release bolus, or continuous

administration. _
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a-subunit of the bovine pituitary glycoprotein hornone
(a-FSH) (Goodwi n, et at, 1983, Nucleic Acids Res.

11: 6873-82; Genbank Accessi on Nunber X00004) 882 to A
nouse di hydrof ol ate reductase (DHFR) m ni gene

contai ning 2027 the endogenous nouse DHFR pronoter,
the cDNA coding sequences, and the DHFR transcription
term nati on/ pol yadenyl ati on signals (Gasser et al,

1982, Proc. Natl. Acad. Sci. U S. A 79:6522-6;
Nunber[@2&1] at, la8@:riatelembot@nadhfs; G4naypbbaiesirablesto.use a
1982, J. Biol. Chem .257:5143-7; MG ogan et al.,
IPhmateutitdll contgifior? 66 BASAg e peil bindirPRgert to HGF, with

sequences containing the anpicillin resistance nmarker

AR RSt A R MR BB ST A e Vipippgner. 1
S31R 8e e B U AR S ARSI S350 Gy o e
8

:466- 72, Genbank Aﬁcessi on. Nunber J02400) 4299 to A .
halicet atd expasedinmphaTareaHiial FTBRoRIHaN QPMRrisingrRSpecific
domain 4565 (Seiki et al., 1983, Proc: Natl. Acad.
dndingiagsnt i HEF, 3dtheonaithotatieast onecadditiaral therapeutic
J02029) 4574 to An intron fromthe SV40 165, 19S

squjent, eaftbo wehiclatieepéity, tisdi@Dand/on akgarsCraysuequdniBeingplanted
1983. MoL Cell Biol. 3:280-9, Genbank Accession

WaERahtotAe $Rfibnd 755 to The 2.12.1 heavy chain | g&
CDNA between the Xbal and Sall 6166 sites [0250] The

cDNA sequences for the kappa light chain variable
regi of€21ZEQ | DIncertainiembodinents, @ spétific binding agent to HGF
and 19), the kappa light chain constant regi on (SEQ

landr® arladditidreal hleerapeatiaagentyr daabbe defared bylitplad
ID NCGs.: 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20), an

icBRalroélisangdt ha&bedf dulehicalybritiieddal usiRg memodSBich as
ID NGs: 22 and 23) are shown’in™H gure’

those described herein, to express and secrete the polypeptides. In certain
embodiments, such cells may be animal or human celis, and may be
autologous, heterologous, or xenogeneic. In certain embodiments, the cells
may be immortalized. In certain embodiments, in order to decrease the
chance of an immunologi_cal response, the cells may be encapsulated to avoid
infiltration of surrounding tissues. In certain embodiments, the encapsulation
materials are typically biocompatible, semi-permeable polymeric enciosures
or membranes that allow the release of the protein product(s) but prevent the

destruction of the cells by the patient’s immune system or b;/ other detrimental

factors from the surrounding tissues.

EXAMPLES
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3. [0251] The pol ypepti de sequences predicted from

each of those cDNA sequences were determ ned. The

predi cted pol ypepti de sequences for the kappa |ight
chain variable regions (SEQ ID NGs:. 24, 26, 28, 30,

32, 34, 36, 38, 40, and 42), the kappa |ight chain
constant region (SEQ ID NO 44), the heavy chain

vari able regions (SEQ ID NGs. 25, 27, 29, 31, 33, 35,
37, 39, 41, and 43), and the 1gGl and | g& heavy

chain ci9238hnt r e fRllquargrkampigss including dhe expeiireents
shown in Figure 4. [0252] Based on the sequence dat a,

t heonpluched ard gesuits dahienedyiare pradaddd fordiustmaliee pugroses only
| ight chain variable region was derived was

deared atenrot to Beecoriktniddt as Whitinaghe prédentenasitien. are

i ndi cated next to the corresponding hybridoma line in
Figures 1, 2, 3 and 4. Further analysis of the

rel at edness of the sequencdamplufes 1 B and 26) |ed

to the dendrograns displayed in Figure 1A (kappa

| i @BheStBh Lt tii-%lFeH ' §§ and Figure 2A (heavy
charn—varrg%¥g£regfnn@§ik%§anpIe 4 Transient

Expression in 293T Cells [0253] In ten separate

co- t r arf§Re4} AntitndiROBTHGH Wwerenelisadior Xéncvahsst miteAbyenix,
-a pDSRa20 expressi on vector conprising a kappa |ight :
crﬁbmorﬁ,eenwﬁcﬁ%?éeémie@eoh@irﬁﬁgmhﬁarﬁmﬁhh bbéfigEnes.

vector) and a pDS expressi on vector conprising a

0
?ﬁ@ﬁés%ﬁ%ﬁﬁﬂgﬁmﬁgﬁﬁﬁ%ﬁﬂ% Fyaqp) eﬁ;]d(legg’wél% used to

vector n - separ

co-transfectians T cells were.co-transfected with
QRIS ah Ao s FIEH, 26T FE sHTIaIZ e PO oroup Ta
vector ulti rrateI%/ derived fromone of the hybridomas
dicopgisted;of miesahiheeXenoMayser] straia N G2+ whiahHyroduces fully
co-transfection of the vector ultimtely derived from

hyrumhato G 3, dittibbdigsheGhaayya afieé were dhatunizedowitls HGF. HGF
IgGl (pDSRa20: h[ gGCH: 3. 10. 1) was used. For the

CQudd praphared LSRG stnddi8 ré&&hBinaint E&él'i]n@{/% %ﬂl‘ﬁ F}Hé’ &&huence in

fromthe other nine hybridomas, the
%ﬁ’ﬂdgﬂ@%ﬁ-g%@%&%@%&bm@:w-' rdoma #) | was used. |
[0215] Group 1b-also consisted of mice of the XenoMouse® strain

XMG2, but Group 1b mice were immunized with HGF that had been
chemically conjugated to a T-cell epitope (TCE) having the sequence: Gin
Tyr lle Lys Ala Asn Ser Lys Phe lle Gly lie Thr Glu Leu Lys Lys Cys (SEQ ID
NO. 47). The TCE was conjugated to HGF .by cross-linking through the C-
t_erminal cysteine of TCE to the N-terminus of HGF using Sulpho-SMCC
(Pierce, cat# 22322) and dithiothreiotol (Fisher Scientific). The resulting

conjugated TCE-HGF was separated from unconjugated peptide using a

Centricon® column {Amicon).
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performed using either Fugene 6 or X-TremeGene RO 1

539 (both from Roche Mol ecul ar Bi ochem cal s,

I ndi anapolis, IN) followi ng the instructions provided
by the manufacturer. [0254] Co-transfections were

first conducted using adherent 293T cells in standard
roller bottles. The roller bottles were seeded with
4x107 to 5x107 cells per roller bottle in DVEM

contai ning 5% Fetal Bovine Serum (FBS)(Hyclaone, cat #
SH 300[0216BEGroup ronsiekxikolt ade ca‘rthed(mir\km,use@&t@imxmm,
cat # M 7145), 1X penicillin/streptonycin (Sigm, cat
#\NREE odlﬁéé)ftmg@\uméﬁ fegll &htldddﬁ&§t('3ﬁﬁlp02fnﬁbé‘were #ifhunized

ium pyruvate (Invitrogen, Carlsbad, CA). Wen

‘VQ@'? §f‘4 LSRR CE P s IbaBBYg, Lo Doy chain
a particular hybridoma were co-transfected into the

cel | s [0gn7RPhdmics of alf treee Wibahs Whee impstited With arttigengeither

to the sane nedi a | acking serum The serumfree nedia
a f

IFa&ff\A%thiliﬁgg é@gtt ﬁﬁ%%a%g@%ﬁgmd;to th6$eheéQiiaTh fradfe 1. In the

t Iransfetlon eldln a.tot | u
defipL v BiReaons. Yachariguty Wad jaige @@ﬁ* 2 This pg o o Antigen
separate co- transf ections were repeated using
gaterhinddeotpigst(ddipaTookads. |Tm0§esm@nts¢mmc¢mamé the
sanme nedi a di scussed above |acking serum The heavy
cdtﬁu\ramambﬁmax‘%@bldl (Sibins; [Cat# V2684) In injecticrip@ tstongh 7,

a particular hybrl doma were co-transfected into the

il @z:ﬂ@taz o216 Sl ARt
serkjé%free %?@?Bf'l on d| u %amr?ol %%tsg%g % ]‘lBuP&d by

Chi nese harrst er ovary ceI | s defl cient in
e M Saraant Bulgems Ghamigad Bl elifforedldi @ai#)ﬂ45 H‘bl Waﬁtf inal
antibodies to HG&F. 1In ten separate co-transfections,
@hjedtiors ebhigineer @ tatal ofr HNp§ @f betigen pbr holuse ambdihemiy:ontain
chain vector and the light chain vector ultimately
cclﬁ,ré Fgla,{tr omone of the hybridomas di scussed in

mf! , as discussed in Exanple 4. The
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co-transfections were achi eved using a standard

cal ci um phosphat e

fromeach of the ten co-transfections

met hod.

[0257] Transfected cells
were separately

grown in selection nedia containing high glucose DVEM
| acki ng hypoxant hi ne-t hym di ne (G bco/BRL, Carl sbad,

CA Cat # 11965) with 5%dialyzed fetal
Such nedi a | acki ng hypoxant hi ne-thymni di ne

bovi ne

serum

sel ects for

growth of ceI I's expreSS| ng the reconbi nant DHFR
e 1.M/amainiz gatine of the grown transfectants

was screened usi ng st andard ELI SA assays to det ect

nraSC| on n'F Anfl

af L
t e IJI eSente ot l.I

‘Ib.rlu A—aRt--be
HRS'& o HGE

JOLUL

Groy “'r'w”'nﬁnl Groyp 2

[ 13&@1“ Si.X Qarml esg Géar‘h of tthMQQ di fferent W@ﬂ)l e

L #ef mitenes descid Bbed in Exanpl e85, each diffelént

Anbg@xr)r essi ng

pislof the ten

HGH-ECENt ant i

bitshk -dCE

b 1HiGijectioT @layeDal 409/ res@Mini N

PiYRbtMbk ©dM gh

c
t
gfowt h nmedi a was
Cap

Bl N

o0 AYk Mol iR

Af% |&s 3nm\\

g ghté‘rﬂfa@(é@dbco Bite
St Bl

10919/ mouse in
rMax Gold

pg/ mouse in

ﬁlyém Gel

A ER e Bln”

-..clones reac

1@@”{‘!@9'& x- wel

9B pgbmopse §]
|Algregel of  gr

NBatg/ peuUse in
Hum Gal

hplify expressi

05 payd deoligeoint he
DAlUrh Gdle anti b

PYpnoibusedh a
QdursGef ter t

6 pug/ mouse in
AR IGs

d
L
C
G
nMHindhanst (dayal® w
a
b
=

ESRBO0Re (ddyU st |
he net hotrexate

5 m&tise inMoV

|at| on V‘%u GBEG

1 0N

Ay Hn&QQeW‘ d

iﬁ?{?{g&use in

RGN

J |II l.U J.U.U L]

IK/L'EP ﬁﬂ ang

e r‘nnr‘pnf

10, zZoU 11N l.

ﬁt?fh e?nr

19/ Fouse in
Rlufm fgel

el | s were kept
B ¥RZ2hnd u

til they had {1

ufficiently a

Hapt ed

o/ th hpiost(dayoitien

et ernm ned vi sual

| & qigl onouse inet K
HKlunh G280] Cong

& pgiabase as
iAlutmeél medi a

5 ng/ mouse in
F Aliih Gel

ea8th ost (Rayc2QNess

oncentration to

}ﬂ@;g ne tﬁ

Bu§@ otr'§

1 on eve

¥ fouse in

D— BS

ach—antibody tu

standard ELI SA and t| me-

||IC IICUI [s

VV&D assay red

sandwi ch assays to sem -quantitatively neasure
[0218] Each mouse was bled two days after the sixth injection. Blood

resol ved fluorescence (TRF)

samples from those bleeds were assayed by ELISA to determine the titer of

antibodies to HGF. [n those ELISA assays, 96-well plates (Fisher Scientific

cat. # 12-565-136) were coated with HGF in 0.1 M carbonate buffer (pH 9.6).

The blood samples were added and the plates were incubated for two hours

at room temperature. After incubation, the plates were washed three times

with washing solution (0.05% Tween 20 in PBS) and 100 pl/well of secondary

antibody was added. The secondary antibody was goat anti-human lgGFc

antibody conjugated with horse radish peroxidase {Southern Biotech cat. #

9060-05). After incubation for 1 hour at room temperature, the plates were
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bi ndi ng of the antibodies to HGF to human HGF- coat ed

pl ates. [0261] Methotreaxate anplified clones with the

hi ghest anti body expression |evels were adapted to

grow in serum free production nediumas follows.

Cl ones were trypsinized fromthe culture vessel

centrifuged and 128 resuspended in 50 mM of serumfree
production nedium at 4x105 cells/m in a 250ml solid

cap shake flask. Cultures were incubated in a warm

r pashed ang7i00amidvelt of Tl devedpping sohadibel (BidF26 LERIGat. # TMSK-
Every 3-4 days, the cells were spun down and dil uted

t 01609 wer!ddded Aftdid rises by Ell\fvéff gf PR LoD i sg%'ut ion

medi um " Fresh serumfree product | I um vvas

a ac e cultures t
cBGPX | Gl %E';Baﬁﬂ;qi@iﬁyg% el e PIElRR PHGpad on an
P [ on Rec nmbi nant Cel |l Conditioned Media
Egl&%r’ ‘alf%? 8@%@%’!@64@&% he hybri domas

descrl bed in Exan'pl e 1, fromthe transi ent expression

293 T ReHOPFOGSEsILabr ek Exmh%t%n thle] AP WEred AMiBed and
CBRAGR GrPhH I PagRe S B e

concent.rated about, 10-fold using a YM30 spiral wound
cWV‘?@&e g FBSYt@S%B’é@mﬁ micepf eggh aldheVaree groups were

followi ng instructions provided by the manufacturer.
Tsrparatelepecladi de efrichnthedyaphpede samples &adhcells, T-cells were
concentrated nedia sanple was estinmated by High

Réepfletetbycadding aint-C 90 omegnedicapayls (MtsRyi Bidta6RkLat. # 491-
Anti bodies were purified fromthe concentrated nedia

SBIRRSthey pisking thi {yrﬁghaséwéé erSQ?!H ah L‘Q” &umn (Mlltenyl

reconbi nant Protein har ose ProA) (Anersh

Fhléﬁétgl _ t # 17-1279-03). The rPr 0A was f| rst
washe a‘%l%ur ?;ilms )

wi t h phosphate buffered saline
(PBS). Following the last wash, a slurry of washed

r Pr oA [022G) B okasf thedhrdwsampbsg)f &celboadicher] yAphoeftes was
rProA and PBS. That rProA slurry was added to each

. GRES AR P'ﬁﬁ}réloni‘azgel%@hﬁ aﬁte@&r&igﬂ Lfﬂéloﬁfdev][ce
approximately 1 rProA slUrry for each.5 g o
{Genetronic, Inc., Model ECM 20011) to create hybridomas. The three groups
of fused hybridoma lines were then plated in 96-well plates ai a density of 1 x
108 input B-cell enriched lymphocytes per well in hybridoma media (for

components see Table 2) containing hypoxantinine-azaserine (Sigma). The

hybridoma lines were cultured for 14 days at 37°C, in 15% CO,.

[0221} Ater 14 days, culture supernatants were assayed by ELISAto
detect the presence of human IgG antibodies to HGF using the same protocol
as was used to assay the blood samples, described above. Culture
supernatants that tested positive in thaf ELISA were tested for the presence of

human kappa chain in a second ELISA. In that second ELISA, the éonditions_ |
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anti body in the nedia sanple, but not |ess than 50 |

of rProA slurry for any nedia sanple. The resulting
medi a/ sl urry sanpl es were incubated overnight at 4C

wi th shaking. The nedia/slurry sanples were then
centrifuged to pellet the rProA. The supernatant
fractions containi ng unbound proteins were discarded.
The rProA pellets were separately resuspended in 0.5

m PBS, each. The resuspended rProA sanples were then

t r WREY lentigalitg the ﬂ@trﬁl—lgﬁ axoept thaidhe seseadary andibafy yvas a
NY, Cat #8162) and spun to renove the PBS. The r.ProA

i ngodtartphumntkappa chvain antibodyasingegyBed torherssradisld pBroxidase.
m PBS per wash. [0264] Antibody fractions were

el HyedddmagtiidtaestBt positivetin@obp EﬂlSNabb&%walse flthen @xpanded
1.5 volunmes of 0.1 Mglycine, pH 2.7, and incubating

f of diBdubd BUhEST StlperRfBht Olﬁb%ﬁctz Sr@ tel %ﬁﬁd‘l‘pﬁs

wer e t hen centrlfuged and e eluate rom

iRt R R §35$¥%ﬂ3$é§*h°f§§?t5’5{??%%%@890“&“9

e ed The pH of  the pool ed, el yates :
AR T iU 18, S ClonsS coresppnding Tpimice rom grae, 1b, and
Each sanple was then filtered through a new Spin-X
t ubéd elenes geurespeRding doimiceFonT owew] 2 Weee frséedi n
concentration of the final preparations was

determ ' I t

st and ar@zﬁg‘ﬁg %SQEQZQ@ %Sﬁeras%'ﬁ%f ﬁdr%gfé@gm gg %Bag% steﬂgrai

fin prepar ati ons. we epar at el 0 eparate. ..

JP&C’@W%&WE@A@@B@ a8 Pigduinapiibaliendt BE - oniting
inspected visually. 130 Exanple 8

thawéz@ﬂ ayaszusechie igplats éue@go ] dmeaoﬁqme%aqrdmeﬁhe clones

Affinity Measurenents [0266] Using a Bl Acore(r) 3000

( Bvereadessignated byRiybcdomadine MNimber(d.gM .2¢) andicicriesnurhber (e.g.

six of the antibodies to HG- described in Exanple 6 '

(thesa). Wd diffeietice MH86MmY b d:ﬁ@?@ﬂl%nm §rt;3;Qlal line have
2.4.4,7°2.12.1, 1.29.1, 1.75.1, and ?

Pﬁiéte% %@?g%?%f@b%n&%ﬁah SsWn@Eﬁéﬁe@ mSExamples 8and 9.
Those |solated clones were each expanded in 50 100 ml of hybridoma media
‘and allowed to grow to exhaustion, (i.e., less than about 10% celi viabitity).

- The concentration and potency of the antibodies to HGF in the supernatants
of those cultures were determined by ELISA and by in vitro functional testing,
as diséussed in Examples 8 and 9. The teh_ hybridomas with the highest titer

of Antibodies to HGF were identified. Those hybridomas were designated

1.24.1,1.29.1, 1.60.1, 1.61.3, 1.74.3, 1.75.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1.
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runni ng buffer for those anal yses was PBS with 0.005%
P20 surfactant (Bl Acore, Inc. Piscataway, NJ).
Reconbi nant Protein G (Pierce, Rockford, IL) was
i mmobi lized to a research grade CVb sensor chip
(Biacore, Inc. Piscataway, NJ) via prinmary am ne
groups using the Amne Coupling Kit (Biacore, Inc.
Pi scataway, NJ), according to the manufacturer's
|nstruct|ons L0267 In six separate sanples, about

! ; {Rlip  of each of the six
antlbodles to FEF was separately attached to

fact vy Ap!

Al De ~t ot i~ M £ |
i mmobi | i zed Proteirn—G-foHpwnng LIICIMIU. Hacture S

i nst ruct ifeps—-Sarpl-es—corpH] a
ConcentrrtQQmEOI?'Wt 100 nl) SolIgtn HGE were injected

over the | }dEMI anti body surf&ileceat a flow rate of 50

pl / mi n f qri5% fetalBavineAnt i bofHyclined cag# BHB0670.03
par anet ey Bdrom udi ng ka (asspciation rate constant),

kd (di sYq%) 2D0RTM LajiataRamaT PBigma 288l #XE24gpSSOCT arT on

equi | i br I)%%qgﬂgtm%séﬁg QW% %{ngrl\qugg the BrA

eval uati ¢ progr

B T i

for HGF. iDat.a are pr pcnnt pd Heliﬂﬁu Aoffﬂg mlﬁtmmipmpln)

The KD vall@dd/miilfach of f oul Baghiinger Mannheimgeat.#h 3289972

ul ti mat el Yl \daifli O&d niedian hybr | Sigmea, cat 4 @,500329. 1,
1.74. 2, auipplelderit) were also nmeasured using an

equi | i bri ordioasttaig, ppidvate, [That nmet hod was perfor med
with a Bl peome(irsd@O (Biacore, Inc., Piscataway, NJ)

usi ng PBE Wi th 0.7005% P20°S ‘%ﬁﬁl‘lﬁﬁ Abi Acore, fnc.

Pi scat awq aG '@&76 .

ant i bodi Ei ’EEI nar .
Aeearan! o TR T e S 0(%?@0*@?&@%%

Pi scat awax®™™) via prinmarv fam ne _aroups using. an

Ani ne Counmel/kiglytaminer e | JRH.208reM-Cai#H9202))

f ol | owi nfy1%h&00Xmonfessential ' [SIRHSIOOXCCatth§857D269] | n
separ at e| ass@yacideach of thel four antibodies to HG,

over a range100X et at | dngekiinid®ai 40b-10hto 50 NV

was separately 1 ncubatl ed V\‘ 'fEG ME IhV\D dirfferent

concentr HSF'M (005 niviand RTY ,0%,56?%_ Th—PBS

Lenper at b1a% URaLoW 43, ;f'x'm@éﬁma@ 016000

sanpl es e&YWhen njected

2mmol/L L-glutamine JRH 200mM Cat# 59202

1% NEAA JRH 100X Cat# 58572
49/L glucose JT Baker Cat # 1920-07
Example 2

Production of Antibodies from the Hybridomas

[0223] Antibodies were prepared from the ten hybridomas discussed in
Example 1 using one of two different systems: Integra flasks and sparged

spinners.
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over a surface of a CVMb sensor chip onto which the
sane anti body to HG- had been i nmmobilized. The

bi ndi ng signal obtained was proportional to the free
HGF in solution. The dissociation equilibrium constant
(KD) was obtained fromnonlinear regression analysis
of the conpetition curves using a dual- curve one-site
honogeneous bi ndi ng nodel (Ki nExA software, Sapi dyne
Instrunments Inc., Boise ID). Those dissociation
eqQufielgrP Fidgrsconst ant val ues are presented in Figure
6B. B. Specificity of Binding of Antibodies to HGF

132 [ 020224 ]I3sven HyBridons indd) @ 124pn @dszd 29 1CHI L] 1.35.1,
or purchased from R& Systens (R & D Systens,

Mie@apahd 2. 40\, wale éfaéi%e;bﬁaﬂ%browﬁﬁpw@'ﬂ%@% |ﬂ@@'ﬂﬂ of

was prepared using the sequefice in Liu et

heag B %éﬁ%bﬁﬁ”%é&"ﬂ@@ﬁg vwéa'%%@?%f’w*%%ﬁ ybrcomas
AR i ool ansict e iy Figara flasks

gtgr‘e Lﬁl ng a bacul ovirus vector or by expression in
2§egraibigsciences; NggraGEAP00, sit0 @RY). was puri i ed
by heparin sulfate affinity chromatography. O 2711
Each 0{022%4 Tpedpagaa flask ioa calicaliumrithskdbatishiiFided by a
-shown to be biologically active. Hunman HGF i nduced a

- desamdeperigiontivonciianbdiey a gphalbohambepbhda laryhshBnbEC3A
cells (ATCC Manassas, VA # CRL 1435) and in nouse 4T1

Ceb!uﬁné GfTE&?,NHﬁﬂ%?@ﬁdoﬁ«{é IS8 afARIMumMBIPEerd  of 1x10° celis

i nduced Met phosphorylation I n nmouse 4T1 cel but

TR MR e B g o
o ISR R s e P o180

non- r educi ng condi ti ons and other separate els were

T GeMpRNERts Ql AerRy Meskai Infegta ediaione (1L) was placed in the
bet a- mer capt oet hanol . - The human HGF and nouse HGF in

t kegSCchambers githe Intagra flaaks.f €heedembraria separhting dsetwo
menbr anes. Those nenbranes were separately incubated

wehambess isfperieabRytoasthibattilesulaowbight ndersid bagisi n
Exanpl e 6. Each of the ten antibodies to HG was

 SPRERIRIbYe to hybridoma cells and to antibodies produced by those cells.

- Thus, the hybridoma celis and the antibodies produced by those hybridoma
- cells were retained in the small chamber.

[0226} After one week, media was removed from both chambers of
each of the seven Integra flasks and was replaoed with fresh Integra media.
The collected media from.the seven small chambers were separately
retained. After a second week of growth, the média from the smali chambers
- was again collected. Thecollected media from week 1 from each hybridoma
line was combined with the collected media from week 2 from the same

- hybridoma line. The resulting seven collected media samples from the seven
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i ncubated with nitrocellul ose nmenbranes from gels

cont ai ni ng human HGF and nouse HGF under reducing and
with nitrocellul ose nenbranes fromgels containing
human HGF and nouse HGF under non-reduci ng conditions.
The 133 nenbranes were then incubated with a goat
anti-human |1gG anti body |inked to HRP (Pierce,
Rockford, 1L, Cat. #31412). Signal fromthat goat
anti-human 119G antibody |inked to HRP was detected by
ehwridoped ing$ were spue e cempBEECe!s andeiebhiafl Sinitutes ba

Bi ot ech, Piscataway, NJ, Cat. # RPN2106) foll ow ng

t BEOOTP A1) famet ﬂhee*ei:,auih? upeaidtans wék fieted (0.2r0m).7
shows pictures of gels testing each of the ten

agéé%%glsénh@r#@gkg@g)rl bed in Exanple 6. The panels
Show gel's testing each anti body agai nst
100

( an2%9?57ﬂtﬁ%%ﬁd§ehﬁ=ﬂﬁné%ﬁ Hia2 P 2 e

| ane 4) under redugc ane| s
GERATRIelY gﬁﬂW%%ﬂfﬁ Bt By ) SR EISF™ Thediuguy Rgithe:
100 ng. of human HGF (lane 5), 10 ng of human HG-
(mdxidongas reaghed guficientesl dagsity, they vire teansfaroedhtp 5175
nouse HGF (|l ane 8) under reducing conditions. Each of
tflaskan Likewdseswhen Hg-hykridedab ceachedosufiiciant céfiliensiigdn the
non-reduci ng conditions (lanes 1 and 2). None of the

aM 7 Pakkes theyowbkdtrasseredRo Uog i Q;Eihﬁéﬁﬁﬁgldsyad@th@ﬁbté%oo ml

HGF under non-reducing conditions (| anes ,
SR eke rand fRAFo O SErnfer ﬂ%%@éﬁm&“‘fﬁe i %2550.“%3
e RS HRE thoRP bler dSS. B s R TedteRhto 3L

avi di n adij acent to the multi I e cl oni site of vector
SPeruet Shioet Moy (Balisp Eipieahn oGy CRH 193430 wiagidearm
constructed using standard nol ecul ar techni ques

(fitling, cat #496518@003)ect or i ncl uded the chicken avidin

si gnal sequence (Figure 9B) to enabl e secretion of

subse(0228] Thee3bspared éjﬁﬂnérmasmS Y §1tss DEssEPWHe?8 Bultlres
vectors were construct by inserting sequence

& Atk O wikhPRT Irhﬁéllé‘&:oh%ﬂ@& bl Reti€ pRitfol%. e sBihfer is

cloning site of fusion
connected to gas line to provide §% CO, and air.

Hybridoma 3.10.1

[0229] Two 3L sparged spinner flasks were seeded with hybridoma
cells from hybridoma line 3.10.1 in HSFM media with the additions noted in
Table 3, which summarizes the growth conditions for those two sparged

flasks. ‘ -
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protein expression vector. The resulting fusion
constructs each encoded an avidin protein at the
N-term nus of a target protein. [0275] Using this
techni que, fusion proteins conprising avidin fused to
the follow ng target proteins were prepared:
full-length human HGF;, d5 HG-, which is a naturally
occurring splice variant of human HG- (Rubin, J. et
al . PNAS 88:415-419 (1991)); fuII-Iength nmouse HGF;
iTigbley32 0 : pidaraaB. Wbt i on of human
HGE (am no aci ds 32- 505) and a C—tern1na| porti on of

M Csmditdns( am no aci ds 508-728); chinme a Sphretpr i Spinger2

ah—N- t arm n'- Lon-of nmuse HCE /a -RO-—aci r~|c

Moo T — T TS

3'236:@&1“%@30 tY(ﬁgE rﬁepﬁrml)wnrtl on_ of hlman046r (@ IQFA’G
a¢ HEFM dGiboreyat# 4204511 7@r a #3 conpri siing a% N
t ¢ kiraiow tafs sewm ¢Gitnoneat# HER500W&)0 adi ds 532- 58%) aﬁ%
a| Cdlataminal(JRErda# 69202-5008)e HGE (am| n8 meiolle | 2mmol/L
S8B/3 {8bminiAf® H0o0-fg)enat i ¢ representati oqopf the 19

f JNE‘N\?JF@H%‘aﬂ?SBQ??E"? InFrgure 10; Theop-Term nay,

?"E% (EOI o X€S1 ] Kd—Th ‘uICI-LFg!L"Ti frad 1QIL
d;‘. . mQPSQ_VQ:Y Ful £_ccat$J y l:n?)l-mn th se ’I ne L ot e b /L
Thanti %T?Slgma:ﬁaf&ééng "11)h\/ hars.__Open 28llles hnmiL
S

hPredusdivity (safmilt e human HGF sequence$. StPdded boxedd
and  strippled bars indi cate nouse sequences. [0277]

The i ndj M%quhefc%ﬂhﬂﬁ \Dér@gﬁ'b% 10818 ddy3nRidBRElY harvested when
expr essed in 293T cells by separately transfecting

Ce{ﬂ&l%ﬁlﬁr \95§ Blowl 56% %g'd\é!téjl#ﬁh?& o 'tgfﬂ)(agqgaé %ggfsmn

I essi o vec ors udsin

o RaPaine consisfey ?ﬁ%ﬁtﬁﬁygg 3 forcls B2 a g0opeem and

after- transfection, conditioned nedia was coll ected
- ansubsegugatifittption of theressifingasuparaaiant through @ G22pmdilter.
ten anti bodies to HG- described in Exanple 6 (those

ul ProvhictiViyy dasidetermniinednbpyheaslaimsthd. amdunt df.pfétein present in
1.75.1, 3.10.1, and 2.12.1) were separately incubated

W fiief haResREPLA BRSPS IIHEACARA id R iR T 3.

target proteins | engt h hunman
nmouse HGF. After incubation, the fusion protel ns in

a!gﬁ r&agg é! yere separ ately captured using
bi beads (Spherotech Inc.
[0231] Five 3L sparged spinner flasks were seeded with hybridoma
cells from hybridoma line 2.4.4 in HSFM media with the additions noted in

Table 4, which summarizes the growth conditions for those five sparged

- flasks.
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Li bertyville,
CA, Cat.
was determ ned by

Associ ates, |nc,

IL, Cat # TP-60-5).
- bead- protei n conpl exes were
| abel ed anti-avidin antibody (Vector
# SP-2040).

The resulting

| abel ed by adding FITC
Lab, Burlingane,
The presence of antibodies to HGF
addi ng phycoerythrin (PE)
goat anti-human F(ab')2 anti body
Bi rmi ngham AL, Cat # 2043-09).

[0279] Those sanples were then subjected to
FIableet c Eooditions fon@tawing@dybrisom=22 4 £AGS) anal ysi s.

Bead conpl exes | abel ed by FITC

| abel ed
( Sout hern Bi ot ech

(which indicated the

DrepaiioRsOl avi di n) Spxné [FpihMbic dLthﬁ’qﬁbfZﬁ SPirin@e4 | Spinner5
resence of _anti hnr\/ to I—I(:F wer e tected pbn _a Bectan
poerfingaiensity ¢40E@nce OFAcsdan 08D, [Fr £hk8i n| LdkE8, 0.4
NgglIs/AGS scatter plots forl the filve antibpdies to
HIE i\ §Gibdoaradd pregent Ed i Fi guire (8. [X0280] I nX X
S ¢pM B 06 anpl es, two of the ten ankibodies to HG-
dgﬁfgblwa G Seforpnpll e Goft hdse gi,t 1 nat ekay, derivge, Trom 5oy
(,j?régg# f6350-1 and 2.4.4) were separatelly incubated
”Wfé) usi on protelns conpr|S|ng each of Ehe foll oW ng
y 1Y s I | c ti apd
CRE g, | Al | ara o, ol Smdltn 4mmoli
14 HE Y% 0 er e cnhl ect.ed.t EACS _anal \IQI s _as
d f@%‘@ﬂ"'&ﬁ 00'[ )281f0 The r el t d of 1%hosle bithdinf 1%
el@®ri nents are suimarized| in Figdre 10A o the
rINGAA @RH bat#ischemht i d%li agr am%Neilt het%ant]i boti¥k 1%
258572L77Pnor 2. 4. 4] bound t9 the chijmera #1.| Both
Fpéptopgy 2. 12.1 anl afg/Lbody ZgA. 4| bagnd tjo ciyimerp  1g/L
MANiEdEedY 2. 4.4 b0 Lrojcn ra #dzgﬁl’ltl 0@0/12 1P Tag/L
UA'qtlfongUcl ll\;pl(.j IL, II I 4., FF.\ .,\,zfﬁ l‘ng Ii‘%‘" Pr ‘[“U‘%UL 2m|/[..
R el T o bt 10 ol + 0Bl o] of 101GH] 1079
et rat--on—abod t-op to
JW&HGM?%H. es 2| 4. AGnd[2. 1101 | nd,” furlt her? 8
ras. wereiconstrugted and jassayed Bas
descri bed above in Exanple 8C (Figure 10B). The

prinmers used to generate the chinmeras are shown in

Tabl e [0282] Tirbt@tuk8s Werg gnoirh it 7 08 orUedaystaditiidzaee in
Human/ Mouse HGF Chi mer as

Table 4, and harvested when cell viability was below 20%, as described

above.

Hybridoma 2.12.1

[0233] Six 3L sparged spinner flasks were seeded with hybridoma celié

from hybridoma line 2.12.1 in HSFM media with the additions noted in Table

5, which summarizes the growth conditions for those six sparged spinner

- flasks.
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and Poi nt Mitants,
A igo # Sequence n Construct

ATG CGI' CTC CCT TGA TGA 124 3201-76 TGC TGG CTG CAT
mut ant hHGFR647Q 125 3201-75 ATG CGT CTC

TTC 33 pt.

TCA AGG GAA 33 pt:

mut ant hHGFR647Q GGTI GAC TCT GAA

TGA ATG CGI' CTC TAA CTA GGI' 126 3201-72 AAA TCA ATC

GTA CTA ACA 36 pt.
CGI CTC TAG TTA TGG 35 pt.

AATablecd. Tepndifions for&grp

mut ant hHGFN601S 127 3201-71 ATG
nut.(ajmt hHGEN601S ATG CAC

I nsertions and Del etions SEQ I D NO

Break points or nutation

A 1128 3201-70 GGA

CAGSehéansCC TG 32 spinnétuf 8pinnBH éN] Shtthes2Epifter | Spinner
ATG CGTI CTC ATA ATT TG B7 pt. putant hHGHD592N FTA 6
JTfeddinfy detsitnTT TACOIB7 C d30 B20d468] ATg4CGl CHG UG 0.4
TIT(HOEB Geffsdmpt . mut ant hHGFC561R) ATC TCC TCT TEC GI 131
32ASFM(GIvEe Bl JTC RAA ICOCXAAA] 34 xpt. [ mubant X X
hHEEdEGY8) CAG GIIT CTC AAT GIT I 132 3201-66 ATG CGT
TGl Iow 1gG s 3% 8o Nt &% N[IGBHO5E 8%A |CRAHGA | 5%
AT(Gilkdheaty 1688503201- 65 ATIG CGT CITC CGA AAG AGG|34 pt.

Ayt hHG-GE55E | AGA TGA GAA ATG CAA A GAG CAG CTG
TAGRAaMIASIIRIESTT[I Ctpon hHGE N [[3443200-64 TTG CIA 24 4
S|i 4ot 58207 500M)t  NOfnhnol/ATIGHRBIL O S BMmdIAS| HhlBINDK. mmoliL
IFysiGemidt Lot A RCIAT [GAARICT TQogS el BT o 19 1%

dedodtiod) : '
NEAA (JRH cat# 1% 1% 1% 1% 1% 1%
58572-77P)
Peptone “1g/l 1g/L 1g/l 1g/L 1g/L 1g/L
2M glucose 29/l 8g/L 4a/l. 4g/L 4g/L. 4g/l.
Antifoam C 2mi/L 2ml/L 2mi/L 2mil/L 2mi/L 2ml/l
Productivity {ug/ml) 44 49 65 65 65 65
Culture duration 7 7 11 11 11 X
(days) '

[0234] Cuiltures were grown for 7 or 11 days, as indicated in Table 5,

- and were harvested when the viability was below 20%, as described above.

Example 3

Cloning and Sequence Analysis of Antibody Heavy and Light Chains

A. Cloning of Light Chains

[0235]

Ten hybridomas (1.24.1, 1.29.1, 1.60.1, 1.61.3, 1.74.3,

1.75.1,2.44,2.12.1, 2.40.1, and 3.10.1) were identified as expressing.

monoclonal antibodies to HGF, as discussed in Example 1. Total RNA was

isolated from each of those ten hybridomas using TRIzol® reégent (Invitrogen,

Carlsbad, CA). The 5-ends of those ten total RNA preparations were

adapted for 5’ Rapid Amplification of cDNA Ends (RACE) using the

GeneRacer® Kit (Invitrogen). Those ten 5-modified RNA preparations were

then used in ten separate RACE reactions, each using a random primer with
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136 3167-42 ATG CGI CTC GIC TCT GGC 34 del eti on nmHG-
DK TGG AAA ACA TTG TCT T deletion ATG CGI CTC AAC
AAA GAC hHGF DK 137 3167-44 TTG AAA GAT TAT GAA CGCT 38
insertion TGinsertion 138 3167-43 ATG CGI CTC TTT
GIT TCG 36 Insertion hHG DK AGA AGG GAA ACA CTG TCG
insertion ATG CGI' CTC AAG CTT GCC 139 3167-37 AGG CCT
CCT GI 29 chimera 9 hHGF aa586-3" 140 3167-40 ATG CGT
CTC AAG CTT CAG 33 chinmera 9 nHGF 5' -aa585 TAA AAC
CAA egEDsitRAadapte s 7GHE ARG AGA CRE FAC CAN SBIN BINT -37)
chinmera 8 nHG-F aa586-3' CGA CCT GCA ATC ATG CGI CTC

ABEQCTD NDT48% 2o §&Aeradd tarteDNAGNORGUSEC TGA 33 chinera

8 hHGF 5 -aa585 143 3167-37 ATG CGI CTC AAG CIT GCC

29 chi [ >—|C3é1%a586 3 AGG CCT GCT GI 144 3167-40
TAA A teneDNA mplectesmyeredhenampified in separate

chimera 7 nHGF 5'-aa585 145 3167-38 ATG CGI CTC AAG _
grotymerassochain neactiops(FGR)dasehette tacangdifiedgappadight chain
146 3167-39 ATG CGT CTC AAG CTT CAT 33 chinmera 3 hHGF

Seqehgbs. FAAcAd ofiasATEadlighs] 4e fkvard® prilBwastheTorward
TAG GAT GGA 33 chinera 2 hHGF aa507-3' TGG TTA GIT

SIS T S G 10 7o T AR
5 688 R P S Ao

TGI 31 chinmera |
C()EI[ G AGG -3’) (SEQ ID NO 50) was de3|gned to bind to the sequence

complementary to the kappa light chain.

t0237] Each of the ten amplified kappa light chain sequences
was then separately ligated into separate pCR4-TOPO' plasmids (Invitrogen).
The ten resulting plasmids, each containing one of the ten kappa light chain
sequences, were then separately amplified in bacteria and several clones of
each were sequenced. Those sequences were used to design PCR primers
to amplify the ten kappa light chain open reading frame sequences from the

cloned plasmids as follows.

[0238] The primer sets for each of the ten PCRs comprised a 5'-
primer and a 3'-primer. Each 5'-primer comprised a portion complementary to
the sequence of the amino terminus of the particular kappa light chain
sequence, an optimized Kozak sequence, and one or more restriction sites.
For example, the sequence of the 5'-primer used in the reaction with the

plasmid ultimately derived from hybridoma 3.10.1 was:
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TTG TTC GIG TTG G 151 3080-04 ATG CGI CTC ATG CAT CCA
AGG TCA AGO AGA AG 32 chinera 6 hHGF aa307-3' 152
3144-28 ATG CGT CTC ATG CAT TCA 32 chinera 6 nHGF
5'-aa306 138 GIT GIT TCC ATA GG 153 3079-84 ATG CGT
CTC ATG CAT GAC 31 chinera 5 hHG- aa213-3' CTG CAA
TGG GGA G 154 3144-27 ATG CGI CTC ATG CAT TCA 33
chimera 5 nHGF 5' -aa212 ACT TCT GAA CAC TGA 155
3079-77 ATG CGT CTC ATG CAT CAT 31 chinmera 4 hHGF
aal29- 35 -“TBGATARRABBGACET CCARGEBGT CEBECCATGEGAGARETCCC AGC
156'C8079- 78 CTA ATA TAG TCT TTG TTT 38 chinera 4 nHGF
5'-aal28 TC ATG GGA TCC CTALIZEGA CRGzméstricti on hHGF
c- 157 3079-83 TGG TAC CTT ATA TG 32 site termnal +

BanmH 1&87128¢09- 60TAIG Q§3_C‘51C}‘AC AAA GGA 36
restriction hHGF n AAA GAA'ATA CAA TTC site

Al ol ol GRTERL A A S o e

term,nal, + BanHl_ .. ATG ATG GCC G rest.riction
w@w%f@%-@éh%@%eﬁhﬁ@érﬁ%%ﬁ Rpq fight chain
terminal + Notl ~ACA CIT C [0283] Fidgure 1 OB shows

s c ABHYRNEE, m@m'ﬂ@gh%wr AyRatigh cadonRnd agastAcligysite. For
chimeric nol ecules created for the study, with the

bi edamgle, e aeduenosf ofdhe iShpdimes uded In thearehcion with the plasmid
each chinmera indicated on the right- hand side of the

fi gintatelghlarived $roi hbhidorhhi3s1GHudas:wer e i dentical to

5'-CTT GTC GAC TCA ACA CTC TCC CCT GTT GAA
GCT
Sall *

C ~37(SEQ ID NO: 52)

[0239] - Separate primer sets were used in separate PCR
reactions with the corresponding cloned plasmids to amplify the ten kappa
light chain coding region sequences. The ten ampliﬁcation products from
those reactions were separately gel isolated and purified using a QIAquick®

| Gel Extraction kit (Catalog No. 28704, Qiagen, Valencia, CA). Those purified
products were then each cut with the appropriate restriction enzymes to
obtain the kappa light chain coding region sequences free from the plasmid.
For exampile, the puriﬁed product corresponding to hybridoma 3.10.1 was cut
with Xbal and Sall, the sites which were introduced by the primers during
PCR amplification of that cloned plasmid, as discussed above. The resulting

restriction digested kappa light chain coding region sequences were again
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chimeras #1-3 described in Exanple 8C and Fi gure 10A
Chinmeras #4-6 incorporated increasing anounts of the
N-term nus of nouse HGF into an otherw se entirely

human HG- nol ecul e. Chinmera #7 utilized am no acids
507-585 of nmouse HGF in an ot herw se human HGF

nol ecul e, and chinmera #8 utilized am no acids 507-585

of human HGF in an ot herw se nouse HG- nol ecul e.

Chinmera #9 was constructed from am no acids 1-585 of
neepaataliekindiated and poritisd B8Bg73 QlAGuick®dbBe HERract® kit
[0284] Binding of antibodies 2.4.4 and 2.12.1 to the
C(ﬂ)aterdgCNo 2B, CHaNES, \mgﬂa‘gdcag descri bed in Exanpl e
8C. After incubation of either antibody 2.4.4 or

antibody 2.12.1 with one of_the fusion proteins,

f usi on[&ﬂpbt ei nsTheseterpuifis restistionsligested kappa |'9ht chain
captured using biotin-coated beads (Spherotech Inc.
Ledding yegibh spquencesawere thenceadh) sepirataleligated igto mammalian
bead- protein conpl exes were | abel ed by adding FI TC

| @asresslon VeLtorVhOSR20LPOBO/{ ¥863)0t0 cledle tdilisépataftTRappa
CA Cat. # SP- 2%40 The pr esence )of ant i bodi es‘jto P

V‘@}t %ﬁ% Sgs 8y l\_z?g@)!rﬁ"go %ﬁrgﬁcg% ?cgil'ﬂ% fggf%}n%ﬁ%ﬁﬁidomas.
Aﬁ%% ierﬁéaerfﬂae@%@"{ FuHeSSBh el Toeerts Ware died seuenced.

Activated. Cell Sorter (FAGS) anal ysis. Bead
c g pBRReA0aexiression VECIT confdining thadeppadight alain coding
presence of avidin). and/or PE (which indicated the

pegReNGiimately dakiS® fvni ABythiidomus. £0. dq&:a@m@ms 18.1) was
Bect on Di cki nson Bi osci ence FACScan BD, Franklin

Fmed4d co Hﬂ)rég@l ﬁae% p:ﬂé ﬁnlrcltﬁffr%i %e pai PCR

nor rral I zatl on" UuSIng Sin ySI S

erfor ol ti bod bi ndi | o
\fEqrhenty .ﬁ@@%@%@%@%@a'r&%ﬂe éﬁ%'a gi(m§'u&fnq {6 20 amino

assax and ai ded the neasurenent of binding wt

ARRA ShainAignM seqrence)fihe s e 1 ahap;a@rlsghh pbwn That
| evel s. [0285] As shown in Figure 10B, both anti bodi es
a)@rasmmvectmﬂcampbsm devén fanclional (ggions, asldeddyibed i in Table
whi ch contains am no acids 507-585 of human HG-.
Hiose results suggested that that region contains
residues involved directly or |nd|rectly in blndlng
of antibody 2.4.4 and 2.12.1 to HG.
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Chi-neras that contained the nouse sequence in this

sane 507-585 region

(chimeras 7 and 9) did not bind

antibodies 2.12.1 or 2.4.4. Chinera 3 did not 140 bind
to antibody 2.12.1 but did bind to anti body 2. 4.4,

despite the presence of
HGF.
aci ds 507-585

[ 0286]

am no aci ds 507-585 of hunman
To obtain further i nformati on about am no
of hunan

HGF( GAMVSLRYRNKHI CGGSLI KESW/L TARQCFPSR- -
DLKDYEAW.G HisbicREDmersiamVectonipeRe2013. if (1seppaD

NOPlasa8y Bassee Figure 10D)),
spétEif Nampernt nut ati ons changi ng
t 4 2 Reggpuse Ae&iaﬁl
5Q7- 585 werig, &l

G

mut ant HGF cont ai ni ng

t he human resi due

‘fﬂ&hltérrhiﬂ@tabﬁmb%d@ﬁylaﬂbﬁOs@@laﬂzfrom the
& BH{iRe iy B&pidtdilormofle (a-FSH)
é‘@%ﬂ” i

farth in Ta u Sl

wit "8 o/HGT 65 A" ReS! '01:6873-82;
cqgnt ai ning f am no
chapges—Fromh ..c é@g}z‘&%&&l u 1e roduse
se%ce g BQ?MS ditwdiofglatay Qﬁ}@%&%ﬁfﬂéﬁamwe containing
N1 426427,  r|[dbBeERHQEeRAUS QLSS grompterthe cDNA coding
addi ti onal ClOISMMENEES, vvereaﬁﬁso cribgt ed, BRER ~ transcription

td

8

all
mut
ca
Li

b

ale7ad gaat

id deletio
287] These

cdnt ai ni ng 4 terminationipelyasiemylationr sigoalsi (Rassenet whnd982, Proc.
HGF sequence,
adg

[

NathdAcat Seihbh S. AtRbmRhg; Nunherget ab, 1980, Cell
mg:86504h Setzers eetsalueds?2, (Fifjak eChéM) .257:5143-7;
MeGsddgaitbsal/erg85e ypBRf.SChemn 2682307 ctHd

2031ndi nig
DagAft er i
it i body 2. 1

[

PRR IS §e$l§eﬁ{?°s;éérﬁ§2r|§qggﬂﬁx I&%%gégéé%ﬂce marker
le ofiyi i thep185mid in £. coli
n‘?fahg ? IEJ ng c;]

‘;gl Eddpl Ul.
e
o] g yvill g,

bad- prot ej

replication
"Genbank

%s&on HHF% roteins,
AQS}% maNumbe&JO% )pd by adding FITC

was det €

f
eé(ﬂlz;t E‘n‘éﬁé %
Ariransiationak enhangel eleent fram thaiTLVAF & domain

| 44@98d artoi
i%;sest. # SHS2OA@Y a/ THES8B; PramvatbfAcathtSdioth & A.B0:3618-22,

r@emteahkoiceeisioryNombesa0g088) n ( PE)

ArNhtroAuffam thabS)/A0anBEbotlys (Ssliden onor/acceptor |

Bi gt7agh Assdciigi#s . dl{a‘fyarr% "I BeAd 19&@ Mof @éﬂ Biol. 3:280-9,
2043-09). TH ggnﬁélﬂ(&)}\ NURSEr Sebuge) ed

Fi : ' : 9L

Bpad &ompl €xe .abef ec indi §§ éiéét);bat and Sal
p esehnce Of ary —a fa RE /\Ahl r‘h | nr*h cat-e arl t ha

‘B. Cloning of the Heavy Chains

[0241]

The variable region of the heavy chains of the antibodies

to HGF from the ten hybridomas were cloned using the same methods as

those used for

the light chains discussed above in Example 3A. Total RNA

from each of the ten hybridomas was isolated, 5’-modifed for RACE, and used

to generate cDNA molecules as described above in Example 3A.

[0242]

Those ten cDNA molecules were amplified in separate

PCR reactions as discussed for the light chains in Example 3A, except the
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presence of antibody to HGF) were detected on a Becton

Di cki nson Bi osci ence FACScan (BD, Franklin Lakes,

NJ). In sonme cases, after expression nornalization

using FITC, single-color FACS anal ysis was perforned
foll owi ng anti body binding by the PE | abel. This

nmet hod i ncreased the sensitivity of the assay and

ai ded the neasurenent of binding with constructs that
were not expressed at very high levels. [0288] It was
frevaset prichem(f-a6GAEAG TEA CATaGEA 688G ABG GAG TAxE (BEQ ID
acids 592, 601, or 647, disrupted binding between the
nMOa68y Waﬁraasugh@t@aﬁmamttha%m;ﬂeﬂc%niar@%ewabhc@af the heavy

bet ween nut ated human HGF and anti body 2

S A T e Ly |
aﬁaﬁgﬂ%cq{ P Rgbtesfiairins (3 PeRTAGHEE AL &%@%ﬂé@sﬁ@ GAG TA

Fi Bure 10D), disrupted binding to either antibody. The
dS8NdBEShIDNQ e two amino acids fromthe nouse HGF
sequence, did not result in binding of either

2 0L RO el B v e
BB B seaidy s Bl S SR b st T

antibody 2.12.1. See Yi and Skal ka, Mappi ng Epitopes
den mfﬁdém plasmigs.i eani eentaiging.ene pf theltanm@;wmm vatiable
Limted Proteolysis and Matri x- Assi sted Laser
PegionEaquentes,aars then sepaeatefy-arhplifted ivbtsacteria and several
Spectronetry, Biopolyners (Peptide Science) 55: 308

Hohedl§ éa%@ﬂﬂére sbHRshcedad s ciited Pdvb fbﬁ%@ﬁqlf_ﬂ Ghins!in
anti body 2.12. (40pg/ 4ul) in 200ul of O ris

;E*‘af t'ﬁ(%%‘“wﬁ?ﬁs i é”‘*é?d %%%%Lﬁﬁ%%%n eR prirstor
ARBs e & e BeAEY SFalp RiEDI S ingios Tsrscﬂ % Gongd plasmids
sin digest of human HG- al one, wi thout anti body

@slfgﬂqws was carried out in parallel. The HPLC col um
(Wdac C18, 2.1 x 150 mm Vydac Inc., Hesperia CA)

1S 40241 et e o8t BRal b TR e ecignec
E@%g%e Samie s_Prategy‘ as used for the light chains, discussed above in
Example 3A. Each 5'-primer comprised a portion complementary to the
sequence of the amino terminus of the particular heavy chain variable region |
“sequence, an optimized Kozak sequence, and one or more restriction sifes.

For example, the sequence of the §'-primer used for amplifying the heavy

chain variable region ultimately derived from hybridoma 3.10.1 was:

57— AGC AGA AGC TTC TAG ACC ACC ATG AAA CAC CTG TGG

TTC
Xbal Kozak

TTC CTC CTC -3 (SEQ ID NO: 54)
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el uting peptides was recorded by an HP 1090 HPLC
device (Hewl ett Packard, Palo Alto). The two HPLC
maps were conpared to investigate peptides that were
protected by bound to antibody 2.12.1 (Figure 11A).

[ 0290] Subsequent N-term nal sequencing and nass
spectronetry was perfornmed to identify the specific
protected peptides. N-term nal peptide sequencing was
performed by Edman degradati on on an ABI-Procise
protein sequencer (Applied Biosystens, Foster City,

t he r ot BAAbn « | nifve-PHEEE sl &E%‘%abﬁ?@ cpSiseda

arison to anjno agid s ar ds, spectronetry
o PRGN SOTIRGNERIETY I iockrlbORY Jeranys Onihe Banepnsus seliuence
Per ceptive Voyager nmass spectroneter (Applied
Bi ofdhe tpanticular heaviygihain vangble kegiph sequenes, dacludingra termination
desorption ionization (MALDI ) was perforned using the
med¢odon ard hyedstaziary site cFaonexamplesthe degbiehde obthesd raijmer used
acid. Mol ecular weights were determ ned by

cFbt BRlifymy tH BédvyecHath Kﬁﬁdﬁle?&@ﬁﬂ&ﬂ@lﬁa HéfiveaPfrom

|nsuI|n beta chainand cytochrone c) [0291 ] The
@B hia 8f1oh@AL: HG- spans ami no aC|ds 32 494, and
_ unlt spans am no aci ds 495-728 (see
Swi ss-Prot entry P14210 for human HGF). Anti body
2.12.1 binding to human HG- protected two peaks, T33

and T3&B.crid-igur escrl AT Reak AGB. dre @iy dmo cc -3¢
peptides, both correspondigig,g0 Sequences at or near

t he begl nn| ng%of the [3 subunit of mature HG- (see
Figure X if® begi nning at the bold, underlined
t ext (WNGI PTRTN (SEQ ID NGO 172)) and Figure 11C).
T33 was derived from the a subunit (Figure 11 O).
Based ¢824flss spdémpasatetprimen sais warerused in separsie FICR
the two peptides in peak T38.6 were neasured to be

7 6actions wiliBte terréspondingedored ipledinyids Baaatplignthicten heavy
possi bl e trypsin cleavage sites present in the

S%ﬁﬁﬁ{‘\?&lﬂﬂer@f oft $8§uerid¥s. e?‘}%‘féneambhﬁcé%hcbrbi&g&@ﬁdﬂﬁ%ose

arginine res e at am no acid 559 of human

SR e S R el R R o Bind %é%%%@%e'

Extraction kit and-cut with the appropriate restriction enzymes as described
for the light chains in Example 3A. The resuiting restriction digested héavy
chain variable region sequences were again separately gel isolated and

purified using a QUIAquick Gel Extraction kit as described in Example 3A.

[0247] .. Three of those ten purified restriction digested heavy
chain variable region sequences, those ultimately derived from hybridoma
3.10.1, 1.24.1, and 2.4.4, were then separately ligated into mammalian

expression vector pDSRa20:hlgGCy to create three heavy chain IgG1

- expression vectors. The pDSRa20:hlgGCx expression vector is the same as
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[0292] Anot her conpl enentary experinent was. al so
designed to investigate antibody-binding pepti des.
The m xture of HGF and antibody 2.12.1, as described
above, was digested with trypsin for one hour and was
then subjected to filtration by Mcrocon(r) 10
(MIlipore Corp., Bedford, MA) to renove the unbound
pepti des. The bound peptides were expected to be
captured by the nmenbrane together with anti body
2PRBR201 except thad itearls Hopntajnsthedp Glasonstaiddegiontgeguence.
pepti de-anti body 2.12.1 m xture to elute the bound
PERE posR20: h?@ctm@xmioﬁmcmeis saffithgrix&pinl TéBIeFt ed
over ni ght at and was again subjected to
filtration by Mcrocon(r) 10 to separate the HG--

- firomthis

el ut ed pept i e 7 daxpression Vecdgr pPPSRa2blgGLH. Bot h
sanples (bound and 144 unbound pepti des) were anal yzed

Bpsmid

rse phase HPLC (Figure 11 B).
58sfed by HPLC and subjected to N-terninal

Bound pepti des

sE@IINEMRE and mass spectronetry as described above.

[02931

When HGF was used to el ute bound peptides,

a

|| & pe8se pt

o elute f
ijdenti fi ed
he sane

| Al &ranperdgitiqriiésmimatiendpolgadenyB)tionesigodl Sroma dlde
rgubhigit sMtHaIBENin&IBituita 9 gN copréRsh Wedmone (a-FSH)
(@bdﬂvﬁlﬁréﬁélaHQBQPNu@%léﬂﬁlé%%é‘q {esRppai n
t@@n&rﬁ&ﬂb’&é&&? I n"T38. 6,

The

go2to
20285 or o

C

f
t

ffi gure 11
¢f unknown
these two
ffegi on of

Bontaining

%;EH §§eddhﬁ<ﬁ°{¢1§*é‘ g - %g

AigNeU 'ﬁéﬁ@g‘;&%@gg i

UaIsqripigg)| ed

£ r@i"ﬁH%WP@!ﬁﬂdﬁ"Ml@@oﬁcﬁ ﬂ@ésszﬁf
f. fiard. 6f.dV.ab . 1966€2-6; Numberg E'bgg
eb35-GdnBetaendif @At éaez,hmemlh Ehem. @50 HHA3-T:

tMeGhugam ety idgSot/. BioE Cherpa260:a807Hiet)

¢pRoBape fd
i Beqgat a |
(=p| topes [

he ol

'dﬁ t hat

ocated w

rpBR32Desyuehcbs. dontaihingstheadrapieliiofesiitance marker
yenedr] hielhiginier i%;ﬂlléaffhﬁfﬁo{f t‘ﬁlé SRt intMecoli
BhbaAk A&c@éé‘i@ NuriBeIO PERhed Wi thin am no
sV40 3y Bto D(Ttel' éﬁﬁaHEéF' %"Bﬁééﬁda’hon
ek | ¢

t( % ?df%q Sg%{’%fp

oot \a

pP\ Eﬁﬂ%{ﬁ Q}l]&mnp%g!e@gent trom the HTLV-1 LTR domain
(Seiki et al., 1983, Proc. Natl. Acad. Sci. U. S. A. 80:3618-22,

Genbank Accession Number J02029)

An intron from the SV40 16S, 19S splice donor/acceptor signals
(Okayama and Berg, 1983. Mol. Cell Biol. 3:280-9, Genbank
Accession Number J02400)

4755 to
5791

The pl/hCh1 heavy chain cDNA between the Xbal and Safl sites.
The sequences of which follows:

Xbal BsmBI
TCTAGACCACCGCCATGGGTGAAAATTGAATCGTCTCTA
GTGCCTCCACCAAGGGCCCA TCGGTCTTCC
CCCTGGCACC CTCCTCCAAG
AGCACCTCTGGGGGCACAGC GGCCCTGGGC
TGCCTGGTCA AGGACTACTT CCCCGAACCG
GTGACGGTGT CGTGGAACTC AGGCGCCCTG
ACCAGCGGCG TGCACACCTT CCCGGCTGTC
CTACAGTCCT CAGGACTCTA CTCCCTCAGC
AGCGTGGTGACCGTGCCCTC CAGCAGCTTG

GGCACCCAGA CCTACATCTG CAACGTGAATCACAAGCCCA
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[ 0295] Anti bodies to HG- described in Exanple 6
ultimately derived from hybridoma 2.4.4 (antibody
2.4.4) and antibodies to HGF ultimately derived from
hybri doma 2.12.1 (antibody 2.12.1) were FITC | abel ed
for use in conpetition assays as follows. Antibodies
2.4.4 and 2.12.1 were separately dialyzed in PBS pH
8.5. FITC | abel ([6-fluorescein-b5-

( +dl R\ carboxam-dol 145 hexahoic suceclLnim r~|\/|

est er ( 5(6) E%A(FA‘QQ&\A gﬁ;@@ﬁqugﬂ%%g
Cdt # F-2180$CRARAHHES T@AMTQP&A%T@%@%@CGTGCCC
art i bodi es PAGEAGHT @A T CEBEEGGAKBACCHTCACY)
frjom a st ockCTOCUATON GICGTCTCAAMC CEABGRBAGAC CETCATGATC
DNVSO.  Those| TMCEOBGACST €TGRGIEACAC XTGOGTGGTG
t gnper at ur e GIGGRCETGN GCCATGAAGALECIEGAGA e
P %ifawté%gm' '“ﬁii'% ‘é%om‘m eeneaR0AR)
AG)
whi ch had cﬁé?é*rh b%c TERSHCL T Ng

priepar at i on : t 280
nM and 495 %Té E G b
: &g SAAGTGH T g CAAAG
prlepar ati ons q? 0 FBSBMHRNT
nh The rat/i® RN 4 . C GCCAA

anti body wd @9%&@&‘&9 ‘P\@IA@@T TAEHENUI a;

At X MV antli®edPCGCRECA Th Q@%'EGI&&@

anti body/ m| %A@W%Q AGCLTCAEHT GIGCEGHI CAAabel

sor bency |AGEET TCTARQCEAGGRACACTCOGCOOTGOAI ent
| -abel *EDGGG&GWGEG} MM TEBERECCBEAGRREAM about

11 (FI TG llappAEAABACERYGOCTROEETGTRGEANIC

296] The @GJAU@GG&C@WCCWG@PCTWA@&M@W

ti bodi es t@A@ CRCACRAIGERNL Pl @%ﬁséhe
Nﬁ e

her nine
e two | ak
cubat ed wi
ti body tq |ncubated wi th

in the

QT TFOOTTWO Y

| abel ed. Thus, in nfheﬁsepafafé -sanpfésw | abel ed i
antibody 2.4.4 was separately incubated with HG- al ong

wi-th eggdyglf the ThicRsavy dhRimDAMIKIEIrESiIohS of e fHiaé Idad
not been | abel ed.
expression vector inserts were sequenced. The pDSRa20:higGCy
-expression vector containing the heavy chain variable region ultimately

-derived from hybridoma 3.10.1 (pDSRa20:hlgGCH:3.10.1) is summarized in

Table 8.
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146 Li kew s
anti body 2.
with each o

e, in nine separate sanples, |abeled
12. 1 was separately incubated HGF al ong
f the other nine antibodies to HGF that had

not been | abel ed. Each of these conbi nati ons was al so

repeat ed us

of full-Ilen
control for
each | abel e

t he
| abel ed ant

oPlasaig Bage

exensuPbeknl abel ed antibody 2.12. 1

d5 splice variant of HGF instead
gth HG-. [0297] The positive conpetition
these conpetition assays was to incubate
d anti body with a 50-fold nol ar excess of

ing the

same afialile@y Expression WettdrgsRSRd20Tig&CiEBNO.A

i ncubated in the presence
a 50-fold nolar
Li kewi se, FITC

i body 2.12.1 was
arately in the absence of,

I dlll
aof, and in

ynl abel ed 3
quorescenc
a 50-fald

a

‘t’l’éY\ crotion teffma e étle aﬂ YI‘BIW
B %D e ﬁj}/ ngo% ein hormone” a—FSH)
F’é@ ?{dﬁ

d; sef%aﬁﬁ ﬁg Sppésﬁcﬁ?éeB%f
dban @&@g@womwumwm&m. bodi es _were

[da)

i6§Ritbi cant
a&v@fes in
0298] Bi ng
i gures 12A
ANt | body 2.
nd 12B: A
- 12 1 with

| A maygerdibydiofalate reduciase d BhiFR)gnipigens ¢ordaining
vthe endogendies rbusetD BRI prematere theotDdlddeatling
isegURNOds, | 8wl theeDHFRMratestriptiofri gure 12.
tafigindB6n/peliadeniiBgoh BRjMaks (Badskerietbe!1®82, Proc.
Watl AdSRY SP L¢ s, VA?S?Q @52’@6 mﬂséfg 41, 4280, Cell
- i

\——n\r\\ Q). . (N

ggﬁo T

gody 3.
24_1: |-

E
j

¢ istance marker

J &gl Ofﬂ M3.7;
uences .COpl anf:g\

ggne ahegﬁgl%m cabloR e H iy £ oon
Aenbank Accession Number JHI49) 2 40 1: K

{
f

GonBoay 2
d88Rts frc
| uor escent

i $V4Q easlytriromeer2 enhanceri ant erigin Af sepdieation
il akelmeapeat,i 1988 Mu/nGel Gicls84$6441, fgenbank
FaoeesSiod Wuinb@r JO24Qh t he d5 HGF splice

apbené tal
aqsggpetiti

Fetrapsiatiehdl enhagibéelérfant RoNS tHeeHTLYS1 LTRomain
|kbéﬁ DS FRYC. Wémgaéddi%ﬁwe&;% 80:3618-22,

, antl body 2
d ant

PR e

antl hnd\/ 2

ﬁw rig)a\f‘fk%bcfe;iog ,ﬁn@f 6@35 h@foé r get
0{ERY 0
: nk%? gg s

gﬂhﬂ Q)p control (FITC

[468h &

antlingot§0:4. hpam Q"I@'

C@Nﬁahewﬁﬁwth@)?bﬁl Bnd Sal

6185t | bod

siteg5. 1: E:. anti body

[0249]

Each of the ten purified heavy chain variable region

sequences were separately ligated into a pDSRa20 mammalian expression

vector along with sequences encoding the IgG2 constant region to create ten

lgG2 expression vectors. Each of the ten resulting IgG2 expression vectors

-(designated pDSRa20:hlgG2:hybirdoma #) comprised sequences encoding

the constant region of 1IgG2 and one of the ten heavy chain variable region

sequences. The ten heavy chain variable region sequence inseris were

sequenced to confirm that they comprised the same heavy chain variable
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1.

results

29.1; F. antibody 3.10.1; G antibody 1.61.3; H
antibody 1.24.1; |: antibody 1.60.1; J: antibody
2.40.1; K antibody 2.12.1; L: antibody 2.4.4. Figure
12C shows results froma conpetitive binding assay
using fluorescent antibody 2.4.4 wth the d5 HGF
splice variant target protein. Figure 12D shows

froma corrpet itive bindi ng assay using

fluorescent anti th

{ oo e HaIcRS theoere idemitd i héicienep @Sl Tramthe pCR4-
of the ten anti bod| es to HGF conpetes with each of

t hEORfbcloabe! dbepli$Ra20 g2 expreasiongvedor aontalningtire heavy
or d5 HG-.
C Octixehin ivb'riQIﬂe\MagimntLhﬁnafeﬂﬁdéﬁ@b@ﬂbhbﬁﬁb’ndcﬁﬁa 2.12.1

antlbodles 2.1

K,

Sonme of the antibodies exhibited conplete

1, 1.24.1 and 2.4.4 conpete

> 12. 1, Fi
1SRER Iy paR2 12 s SRR [ TPMeR G 0 her
antl bodi es onI y partially conpeted for binding (e.g.

antibodies 2.12.1, 2.40.1 and 1.61.3 partially conpete
with FITC | abel ed. 2.4. 4 Fi gure 12C and 12D, peaks

J and G

respecti vel

nple 9 Neutrali zi ng@s
ELI SA Assays [O03@eple® EPT“&IS@BNQ%OEQM@&%E&G 12.1

deWlesaidBase assess whether the antibodies discussed
i nPairadginbes coul d i nterrupt Met-HGFE binding. Delphia

9624l 88! at
Gai t her sburg
100 | of HG
i ncubat ed atf

pl

PI%e5%0)
KPL, i ther
)|2P3 1 hodrt

2(
Té
S(
C(
T ¢
nl

»o-Yiburdi¢ 8 %rtf‘o\ﬁr?é‘bﬁ REFhENE (a-FSH)

G

% trafistraptiof iR ioh g:d!\féd@@idtm S|gnal from the

o AV
VVCT C

pst  sanpl eg
| ubl e Met
pncentrati @
pst ed. The
VI 74.1 nN\

..c.. #—59-61——99——————————
y rﬂqugg re e {PH Ry miny gontaining
;E F*ea 'gﬁ kut'?fb pading
Sﬁélluén e HE QE iof xi n
termination pglyagﬁnylptmmsngrmls {Gassar et al, 1982, Proc.
d‘iatbfAcaidpsm iLE5.aA. 28165226y NunbekGet bk 1880, Cell

ckngentapbetres ef abl €8BS Biol66henM252238143-7,
/lMé’Grobafml\ét 4., 3985(! J2Bibl. ®herf. 280:28073430

n
[

pl

20813 NM[ pERB

23949anp! €
ates were

s%on‘féihéi:'ﬁ%h@éan%ielllln r‘éfrislls@anceg marker
fl /i
%%%haﬁ e

38986

840 early promoter, enhancer and origin of repllcatlon

-1 4292 (Takebe et al., 1988, Mol. Cell Biol. 8:466-72, Genbank

Accession Number J02400)

4299 to A translational enhancer element from the HTLV-1 LTR domain

4565 - - | (Seiki ef al., 1983, Proc. Natl. Acad. Sci. U. S. A. 80:3618-22, -
Genbank Accession Number J02028)

4574 to An intron from the SV40 16S, 198 splice donor/acceptor

4730 signais (Okayama and Berg, 1983. Mol. Cell Biol. 3:280-9,
Genbank Accession Number J02400)

4755 to The 2.12.1 heavy chain IgG2 cDNA between the Xbal and Safl

6166 sites

[0250] The cDNA sequences for the kappa light chain variable

regions (SEQ ID NOs.: 1, 3, 5,7, 9, 11, 13, 15, 17, and 19), the kappa light

chain constant region (SEQ ID NO: 21), the heavy chain variable regions
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PBS containing 0.1% Tween 20. Next, 100 | perwell of
Biotinylated anti- cMetR anti body (Cat#: BAF358, R&D
Systens Inc., Mnneapolis, M) at 2 g¢g/m, was added.
That anti body binds to the Met-HG- conpl exes on the

pl ate, but does not bind to anti-HG anti body bound to
the HGF on the plate. The plates were then incubated
for 2 hours with shaking, and were washed 4 tines

j P ontaining 0.1% Tween 20. Eu-streptavidin
(S48 NBRaR! 81 8 Tohctiny Pt 48)andad) araAno 4661 and 1gG2
Vallac Inc., Gaithersburg, MD) was added and the
pheawschgin sosslantregions (BIntIBriNOsa22andi2d) areisbown imdgure
plates were then washed 4 tinmes with PBS cont ai ni ng
03.1% Tween 20. Next, 100 | of enhancenent buffer
(Wal lac Inc., Cat#: 1244-105, Gaithersburg, M) was
added. Até ]er at Least for 5 mnutes, the plates were
read US? é) Eur opl RerPolyeRtide sraversas predictad from each of those
Mul til abel Counter, Wallac Inc., Gaithersburg, MD).
1A seguenees were Petarmined. Whe poédidiedgpalypetide $equences for
neutralization) was calculated and | C50 val ues were
dbedappadightishaig varieblé regicse(SEQIDINOgU2U| 96, 28,430, 32, 34,
Excelfit, Version 2.0.6, (Mcrosoft Inc, Seattle, WA).

|36, 1982 407 SAEAQE iBht LR i ;
o o 4D GRG DR 1R KabBa BNt LRAR cehstaht riSiofl GEXPATNO 24)

(B8 sy SHRRIGTRRI QUns S, WONDLAE 2 oponxireh 6f 87, 50,
200 5l e RRRE do2 ey chein cantann Baionsd SEQ 1D
%&-)wel | Falcon tissue, culture plates (VAR, San Di ego,

Js'cén apd g6 ate skawn iy Figwedy 1x104 PC-3  cel |'s per
well in 100 | RPM 1640 (lnvitrogen, Carlsbad, CA,

Cat . 75- 0 i N %.F | .. Bovi ne.
(el Q2PN 34 an D5 S et BB, NGB et from
penicilli streptonycin,, glutammne (lLnvitrogen,
A sagh Peayy chain orfiohbshanyaspblspagion wasiisdaras

rowh at 37C under 5% C02, the <cells were rinsed
gt@&%’w% bhendensiy gf theogermlinggenesyaie indigatesbaext tathe
Cat. #11885-084) containing 0.1% bovine serum al bum n
csrrgspondiogihybrididna line in Figures 1,2, 3 and 4. Further analysis of the
relatedness of the sequences (Figures 1B and 2B) led to the dendrograms
displayed in Figure 1A (kappa light chain variéble regions) and Figure 2A

(heavy chain variable regions).
Example 4

Transient Expression in 293T Cells .

[0253] In ten separate co-transfections, 293T cells were co-
transfected with a pDSRo20 expression vector comprising a kappa light chain
- sequence described in Example 3A (light chain vector) and a pDSRa20

expression vector comprising a heavy chain sequence described in Example
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Cat. #A-3156) and incubated for 18 to 20 hours with
100 | DVEM |l ow gl ucose nedia containing 0.1% bovi ne
serum al bumn (Sigma, Louis, MO, Cat. #A-3156).

[0304] Eight different dilutions of each of the ten
anti bodies to HGF from Exanple 6 were separately
prepared by serial dilution in nedia (DVEM | ow
glucose with 0.1 % bovi ne serum al bum n) cont ai ni ng
200 ng/mM HGF. The concentrations of the antibodies

t BHtravy chain vegianatie tipsatenmepanaieco-rausfeciona298T cells
nM 22 M 7nM 22.5nM 1 nM 0.3 nM and 0.1 nMof a
pavdread-mansfeticbadiyh bothHEe. lighh chainawictdrahd tHéfheavy chain
di lutions were incubated for 30 mnutes at 37C

[ Qr%@ﬁ:]r uTt'i]ﬁai%@ defrdd froMEde bf Ridemad dibcdd¥edah Example 1.

| ow gl ucose containing 0.1% bovi ne serum

|ffball}_ NePtH & kra ?igfe%ﬁﬁﬁ (?Zgh% Ugctoﬁﬂﬁlhfﬁg%qﬁed from

I'ons’was separ a 0 Separa

Pﬁw@rﬁe' o0t hir Qﬁ%‘%ﬂ% e O?Eﬁq%ﬁrigﬁé‘fq%i1 e °
aspirated fromthe wells, and the plates were pl aced

oPPSR28:hIgEG: 3ilMDaxas weed.c Epr thayeo- Uanﬁf@gtl@n%ﬁf:@e vectors
with 100 | ice-cold PBS containing 0.3 nmM

s altimatety dévivadafranicthe dtiseomne hybridemabdtheCagavy chain comprising
#S-6508). The washed cell s were incubated for 15-30

e f
TIRSLTPOOR IR it ) 1 TR it v

%ﬁg&hﬁgd ?’E‘?M&qﬂ%en%or rem d' u%:? 1%'{5@ (?%h from
protease | nhjbitor cocktail (Signma Cat

[ ftse Maleculae Biegherisals, inslieRapQlealid f@)é?\emsr'gﬁé%@al%ws
i ncubati ng, Dynabeads M 280 Streptavidin (I GEN

| previded byithe mareiacthearsbur gh, MD, Cat. #110029) with

4 pg/ M of goat-anti Met-biotin (R&D Systens |nc.

M nnea 5 ut.es
terme i@ﬁ‘ﬁ i PES &sﬂ%fB Aﬁ?'.‘a “)f@% B cnag"géﬁa R
g Lou A- 7888) % Twecégf

'( 30 1 £glls m@mdégd r@i@f beH{eS# T_mrcel@e !prtles,aof%ﬁﬁ?@ with

25 | of anti- Met anti body coated beads per well was

- pHadeTta Sx10deelle per Coltsr dotis i) MEM costaiting % & etahBovine

Cat. #3365).

- Serum (FBS)(Hyclone, cat # SH 30070.03), 1X non-essential amino acids

- .. (Sigma, cat # M 7145),. 1X penicillin/streptomycin (Sigma, cat # P7539

- (10,000 U/ml penicillin/streptomycin}), and 1X sodium pyruvate (Invitrogen,
Carlsbad, CA). When the cells reached 60-70% confluency, the heavy chain
-vector and light chain vector ultimately derived from a particular hybridoma
were co-transfected into the cells for 24 hours, after which the media was
changed to the same media lacking serum. The serum-free media was
collected and replaced with fresh serum-free media two times, at 48 and 96

hours post-transfection, yielding a total volume of 1.25L of collected serum-

free media.
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151 [0307] A volunme of 25 | of each of the different
PC-3 cell Iysates was separately added to each well
contai ning anti-Met antibody coated beads. The pl ates
were incubated for 1 hour at roomtenperature with
shaking. A volune of 12.5 | of PBS containing 1%

bovi ne serum al bumn (Sigma, Louis, MO, Cat. #

A-7888), 0.1 % Tween 20 (Biorad, Hercules, CA Cat.#
170-6531) and 0.04 g of the anti-Phosphotyrosine

ant i bof255G10 ( Upstien eeBamste chnnsigctiobakesrBlrapeated using
NY, Cat. -# 05-321) was added per well and incubated

f S&ruin- h@ératﬁ?téwz%T eape réwpeneidmindhelsants médiplidbBssed
of 12.5 PBS cont ai ni ng 11% bovi ne serum al bum n,

Oafové IEWR@!F; st dTﬁ?e BEHby ct%g%ﬁt}or%ﬁ%gaﬂhglf‘}(%éc?&@'

(IGENInte nati onal, @aithersburg

rdoehontfiy & %ﬁﬂp@”ﬁt@@dagaﬂe@ﬁwggﬁaﬁgﬁ%gogﬁ%t Yo & in a
+EL1BisS VRl Of OB ol | B dtanstested plviethmcubpled s davs,

val ues were cal cul at ed usi ng the four parameter fit
e@ftenwish dhel serenseeganditionssk madium pasicaliecteder si on
2.0.6, (Mcrosoft Inc., Seattle WA). Data for two
experinments using the IGEN f shown in Fi gure
14. For each of the ten Ekgﬁiﬂ!?%oodl es to HG,

| C50 val ues were in the Iow nananol ar to sub-

nantibolg ExpregsiorfandiBlbhiid o8 CHO céllsu 87 M5

Growt h/ Survi va ce ATCC # HFB 14)

are a human glioblastoma |ine that expr esses

and HAB25€} owt h/ Ghingse Mamsiter eyl celie deficient tEUDHEPe(G"éOd)
not enhanced by exogenous HGF. Endogenous Met,

husrevsed tapparwrate stable expressior of mccmlniugahamlﬂndeﬁé's to HGF.
under growth 152 conditions. Disruption of binding of

tihder Bepgene ¢B-tHiFsféctionse CHOWaRNS wWere et tramfestedulith both
in decreased growh and/ or survival . [0309] U-87 MG

Ctﬁla'r% CRaf WMios éh@g@@rg cﬁg%l ! é@@ﬁ@ﬁlg@%l?tﬁ%ﬂved frgm one

Cor ni n NY, Cat. er we

ﬁiﬁ%ﬁ%@?&béﬁﬁﬁ chefee BRI o Gisclsed i Exdifple 4. The

co-transfections were achieved using a standard calcium phosphate method.

[0257] Transfected cells from each of the ten co;transfections
were separately grown in selection media containihg high gludose DMEM
lacking hypoxanthine-thymidine (Gibco/BRL, Carlsbad , CA Cat # 11965) with
5% dialyzed fetal bovine serum. Such media lacking hypoxanthine-thymidine

selects for growth of cells expressing the recombinant DHFR enzyme. Media

-from each of the grown transfectants was screened using standard ELISA

assays to detect the presence of the human antibodies.

Example 6

Expression of Ahtibodies to HGF in CHOd  Clones
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approxi mately 24 hours, each of eleven different
concentrations of each of the ten antibodies to HGF
from Exanple 6 was added to separate wells of U-87 MG
cells. The concentrations of the antibodies to HGF in
the separate dilutions were: 100 g/m, 33.3 g/m,

11.1 g/mM, 3.7 g/m, 1.2 g/m, 0.4 g/m, 0.14 pg/m,
0.05 g/m, 0.015 g/mM, 5.1 ng/mM, and 1.7 ng/m of a
particu nti bo to . 0310 ,Seven, days after .
Phe aadiBB8R of "¢ Hik SAmplos af e8chaT ARHton SHETaR Hapi o
renoved fromthe plates and the cells were fixed with
10¢jopes gescripd inrkxainpledn @achditfereat clongaxpregsing epe of the ten
Louis, MO Cat#: T-9159) per well and incubated at 40C

f odifferent asdibedieTie HEI | wensssaparatehedrdvn inngrowth niediap The
water. The fixed cells were stained with 100 | of

0. gitwgh Infiedih eebanD MENB with itigB gliosel(@Bibso/BMD, Cairlébad, CA Cat #
S-9012) in 1 %acetic acid (Fisher, Pittsburgh, PA

Caq 1965) Dl i&heRiePwits BRI 2d PBSPﬁBﬁ-‘é@séﬁﬁi |¢%ho acids and
Fol he cells were

tenmperature. lom ng the 'staining, t

ooyl e PiRelodir Sarbelfh G TR ey apqhf ot 370

m crol i ter | ate reader (SpectraMax PLUS, Mol ecul ar
DNdeEs % yval e, CA). The optical density is
proportional to the total anobunt of protein present in

Sur vi VP PRV £ oreRtfe CHIOR 8o RIS suRsl stage o

sSurviv Ion over

153 c ulate, 1 C50 val ues,, t ercent inhibition .
acioltf.cl f e singpliivgs Sdabn So e SiuhaticuRyth ity

i sotype control antibody, or with no anti body. The

| CBPTession ot theoanrtitosies,r Afteithexally hesameepnfluent, they were
paraneter fit equation and the Excelfit software
paokeerketo @0 miroishes. 6l hg Methateadate koncentBiomnt Was $iEpped up
[0311] Data for two experinents are shown in Figure

15rorAl 10 AdRo 20fnNINR 5MAMO8slHES M, BF5IRRCEd 586! nMY to 1 uM, to
Exanple 6 inhibited the growth/survival of the U 87

cel e I f gach of the antibodjes
i G b3 oo Tl o R P B b B At S2h
Neutraljzing in Xenograft Tunors . i
concentration for a minimum of one week and until they had sufficiently

adapted to a given concentration of methotrexate, as determined visually.

[0260] Conditioned media from each of the clones was assayed
at each methotrexate concentration to determine the expression level of each
antibody to HGF. The media was assayed by standard ELISA and time-
resolved fluorescence (TRF) sandwich assays to semi-quantitatively measure

binding of the antibodies to HGF to human HGF-coated plates.

{0261] Methotreaxate amplified clones with the highest antibody
‘expression levels were adapted to grow in serum free production medium as

follows. Clones were trypsinized from the culture vessel, centrifuged and
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A. U 87 M5 Xenograft M ninmal Residual D sease Model

[0312] U-87 MG cells were grown to near-confluency and
then were suspended in serumfree nediumat a
concentration of 25x106 cells/m . The cells were

visual ly assessed to be >98.5% vi abl e, as determ ned

by trypan blue exclusion. To test a single antibody

to HGF, 5x106 U-87 M cells in serumfree nedia were

i njected subcutaneously into the right flank of fifty

f rstispendettim$ @ enf OEB&rUxn fitde, prodactias medien at 4x10° cells/mlin a
Laboratories, WIlmngton, WMass.). The fifty mce were

P2EGRIsHIRE Sar SNAKeNAKY SCalkurie8 WeFeGRc@RREd irPh Wath FRirh at
nouse within a particular group of ten mce was

2 Dl P o S S A B 0 e
Tirhov g Guidttie B Ssiraniin fesh Sarorh Grogapronratin

3098‘ per injection. The antibody injections were

paefine resh gerupeireswerdyaiionfroadivmevias added appgoximiately ten -
on day 2 after injection of the U-87 MG cells. Tunor

ntirass femeathsofdhd coltdieswei @msieteethés adapstatietdphasse per

week for 30 days, and tunor vol unes were cal cul at ed

using the fornmula: length x Eiédth x height. Results

were anal yzed with the StatVEE#MBIedt atistical program
(SAS Institute, Inc., Cary, N C ) using repeated

Eﬁﬁﬂﬂ?&g PR SRRV RE OMBITRE % 'Ilscigﬂt@ﬁfod%l\ﬁe‘iﬁé :

anti bodies to HGF discussed in Exanple 6 was tested
i n thi[f282del . AMddisavasspitatied froxptie gnidoheas described in
antibody 2.4.4 is shown in Figure 16A. Arrows indicate

tExEnple 1, & B transleht\ExstessisnI93 B BENSdéSrit’®l in Example 4,
| egend. The nunber of animals at each dose (out of

. o adi catedir
T ihe, bl TSNS baRiled D LREHERIS ndTom thg
30| e L C er ek .and. | dm ni st er ed

- TP Btearob e uBfes FRRCHSH wrxarhb & e UG ach of

tatistically significant when conpared to control .
3%?%§%ur98§ ¥ag sRparalely concarirateshabeyt t-foldgising a wiN20 spiral
per week (human 1g& #PKI6. 3.1, Abgenix Inc. Frenont,
emund irtriglge, (Miliporeo Bedtardj MA Cat #$18Y30) followirtg instructions
growm h inhibition was seen with the 2 _

provided by the manufacturer. The concentration of antibody present in each
concentrated media sample was estimated by High Performance Liquid

Chromatography (HPLC).

[0263] Antibodies were purified from the concentrated media
samples by affinity resin purification using recombinant Protein A Sepharose
(rProA) (Amersham, Piscataway, NJ, Cat # 17-1279-03). The rProA was first
washed foﬁr times with phosphate buffered saline (PBS). Following the last
wash, a slurry of washed rProA in PBS was made by mixing an equal volume

" of rProA and PBS. That rProA slurry was added to each concentrated media
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| oner doses (1 and 3 g twice per week) of 2.4.4. Data
are presented as the nean standard error; n=1 0

ani mal s per group and p<0.05 was consi dered
statistically significant. Experinments testing the

ot her nine antibodies to H&F from Exanple 6 showed
simlar conplete inhibition of tunor growh at the

hi gher doses. B. U- 87 MG Xenograft Established Di sease
Model 155 [0315] U-87 MG cells in serumfree nedi a
wefamplg atareamorhbotrpiroximately * sl ofdRredy stuney for eaekl §rieg of
di scussed above in Exanple 11A. Tunors were allowed

t oagtileodyf inrthe prsdix samiptd, \but wot ke kisary B0l of A Slaaéer any
a volume of -200 nmB before intra-peritoneal dosing

! FRASAHR o il REHRIT) S B in et byeron
L R R L M

was neasured and eval uated as described above. The
nutiiediPred. dhemaperialart ivactionp cantaining unbeund aspieins were
tunor on day 30 is indicated in parenthesis. Conplete

i ndistardedn Thie rBréA& pelletstwerner sepaoaicly nasaspdsdad/imd).8tml PBS
all doses. Statistically significant regression of

T head@s AR Fe8HehddlP FropesarApiBs Ve thn %M.sf%?n:?id' 13 0.45 um

separate experinents, each of the ten anti bodies

Pl SR TE st XA MBI 18 S5 (20 S Yo the P
LB R e BILATL vioabs S ipas i 48 B per
deternmine the relative potency of the ten antibodies

t 3%+ discussed in Exanple 6 in the U-87 MG tunor
nodel discussed in Exanple 11A, a | ow dose that only

parti al j;nhi bi tegd. rowth in the.mnjnal - .
Pest aud el cae AT HasHoft e B b ki rProA in the spin-
d -respon st ydi es Figure 16A) suggested that 5 g
o4 ﬁ@eﬁﬁﬁf Jiding v%iuav%@f%la? M QWC?rWh PEr 27 oAnd fycubiing for 10
antibodies to HG-. A series of head-to-head
expisuiasatreomdemparalyre.ufheSmn-o fubes sveredhen isedtriésgedand
HG- were conducted. Results fromtwo of these
exipeeluated SomreachhBpin-X tubld geresef&igtaly dollddiad THutich was

i ndi cates those
repeated and the two eluates from each Spin-X tube were pooled. The pH of
the pooled eluates was neutralized with 1/25™ volume of 1.0 M Tris, pH 9.2.
Each sample was then filtered through a new Spin-X tube to remove

particulates.

[0265] The protein concentrétion of the final pzeparations was
determined by Bradford assay using human IgG as the standard. To assess
purity, samples of each of the final preparations were separately run on
separate lanes of an SDS-PAGE gel, stained with coomassie and was

inspected visually.
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156 anti bodies to HGF that significantly inhibited

tunor growth conpared to the PBS and |sotype contr ol

| g& antibody (p<0.0001). [0317] Simlar rank ordering
experinments were perforned using the established U 87
di sease nodel discussed in Exanple 11 B. In those
experinments, a dose of 10 g, 2X per week was used.
Results fromtwo of these experinents are shown in

Fi gure 16E and 16F. 157 W Claim 1. An isol ated

pol ypepti de conprising at | e&Xanype &onpl enentarity
determ ning region (CDR) selected from CDRla, CDR2a,
aehatitn-u6h Jrbi £ SQMHR|d Sétbfrfeﬁm roacid
amno acid a is selected fromlysine, argi n| ne, or

gl ut anAnAffimifyrMeasurkrhents sel ected from serine or
alanine; amino acid c is serine, amno acid d is

gl utanj ne: ~am no,, acid selected fromserine,

gl yci 2@%9} aspapﬁ'i"S aa@ﬁ%corgﬁqu agewe, Inc. SRissateuay. NJ)
“from valine or isoleucine or is not present; amno
a@ifipity analysis| d siedf theamtibedigsrte HGF qﬂseribedtliraﬁkampiﬂ 6 (those
IS not present; amino acid h is selected from

phiimgattely detived font kiyloidoneas 8r10.$, 21614, X €341 2911 NP5.1, and
acid i is serine or not present; amno acid j is

SEIUIE) vitls performEsetirdingth1Re ﬂférﬂjfgcth?ersﬁh%&&ﬂ)rfsr Offie

aspar agi ne, threonine, or not present; am no acid

| Rinfflgesd fam%em gywas Pﬁ%‘ﬁﬂ?b%s%oﬁaz\()aédrfbec‘tant

am no a0|5 mis selec yS|ne arg ni ne

artl i d nmn s sel ec
PR 88 e SRnsabaY. du, HeeSumPRgnCBREeh ¢ sblsspedfaadon, 1L
fromt r03| ne, aspartic acid, tryptophan, or
N aigoRiized iopisserich grade M seRsor chipl (Biscats, da¢d g
Is selected from al anine, glycine, or aspar agi ne;
vﬁ‘lecai’awagmahvecpfbnarymmleegraupa osag tﬁesthqmﬁeuphr@ Kit
uv wx, wherein amno acidr is selected from
t(Byaiovs, hao. Pistatawy, NO§| advordipy td e mamtfabtufdr's instructions.
glycine; amno acid s is alanine, amno acid t is
serine, amino acid u is selected fromthreonine,
seri nd026¢] aspdrsixseparate samplgsagbeut20Gresenapeenits (RU)
fromarginine or leucine; amno acid wis selected
fof @ach loh thersix antibadies! totH@F megs sepabtaly attackettcaimmobilized
acid x is selected fromserine, asparagine, or

tAroiin Ghidliowing the manufacturer's instructions. Samples comprising

various concentrations (0 - 100 nM) of human HGF were injected over the
bound antibody surface at a flow rate of 50 pi/min for 3 minutes. Antibody
binding kinetic parameters including kg (associatiqn rate constant), kq
{dissociation rate constant), and Kp (dissociation equilibrium. constant) were
determined using the BIA evaluation 3.1 computer program (BlAcore, Inc.
Piscataway, NJ). Lower dissociation equilibrium constants indicate greater

affinity of the antibody for HGF. Data are presented in Figure 6A.
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wherei n CDR3a conprises the am no acid sequence y z a'

b* ¢ d e f g h', wherein amno acid y is selected
fromglutam ne or leucine; anmno acid z is sel ected

from glutam ne, asparagine, or arginine; amno acid a'

is selected fromtyrosine, 158 histidine, alanine, or
serine; amno acid b' is selected from phenyl al ani ne,
tyrosine, aspartic acid, asparagine, or isoleucine;
amno acid ¢c' is selected fromserine, glycine, or

aspar agi0#88] ani nol Be Ko valuassofsacheefdaur avihgsties fndGF (those
tyrosi ne, threonine, phenyl al anine, aspartic acid,

| eultinately derived froophgridamas 8.44j 1.28.1,i1s7aRpand &, 12.1) were
amino acid f is proline or is not present; amno acid

g' als6 ni¢aguired Deing dreequilisriurarsimding mémbas Mt nfdthod was

i sol eucine; and amno acid h' is threonine or

asfpérlf&aﬁéaﬁmﬁ%%m‘éréﬁa@_obftg ézﬁJré,%e? iBlSoathWay, NJ) using PBS

. i
association with an anti body heavy cdhain, 1S’ capa

of.. bl R fact gr . The .

ot DI PRk (B icle) BFF Blce iy M 5 Tigning butfer
acid sequence,. sel d from SEQ | D NO, 60, 6 61, 62,

63t st gatbagied fo PGS Wesp goparately immoiidshispiesaalciyarade
claim1l or 2, wherein the polypeptide is a specific

bi GMSHEENegE ﬁhlpsiBlapﬁée.dac.ﬁ@pa aweayoNJ} Vvig pimanoamine groups
wherein the polypeptide is an anti body. 5. An

i suding ad Arpieei CouplingrKit (Rjiaegeninc. Riscataway hidJsfolowfrigcthe

bi ndi ng agent conprises: (i) a first pol ypeptide
Cafpnhifactiged insgastioie conpl enentarity determ ning

region (CDR) selected from CDRla, CDR2a, and CDR3a
wherein CDRla conprises the am no acid sequence a b ¢

d e f d0289L | kK Inseparate agsays, washaftha feurantibodies iodHGF,
sel ected fromlysine, arginine, or glutam ne; am no

adiver b raags eff eohezhtfatioms {fronm@.0drniM Ita S0nel) wak separcatdly

c is serine, amno acid d is glutamne; amno acid e

| SnQblared ithf dom cTewbRifferéhy 6bREeNtRItioRSBIU5 ®Mafid nM) of
amino acid f is selected fromvaline or isol eucine or

| byfin PGSRBS UTH0.0885!Phd Bnd ). Py BIAA(UGH®

159 or phen anine or is not prese am no aci

i I d fr nyl al anpne, or. .. tyrosing or i hot.

i BBt o} P AR SR & L FAgn ¥ thond S5nBsiivas g piected

aci d % is, serine or. not present; amino acid k is

sovet s syriece of 3P senser chipraiaiwhich the samemntibedy to HGF

am no
had been immobilized. The binding signal obtained was proportional to the
free HGF in solution. The dissociation equilibrium constant (Kp) was obtained
from nonlinear regression analysis of the competition curves using a dual-
curve one-site homogeneous binding model (KinExA software, Sapidyne

Instruments inc., Boise ID). Those dissociation equilibriumconstant values

are presented in Figure 6B.

B. Specificity of Binding of Antibodies to HGF
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acid | is selected from asparagi ne, isoleucine, or
valine; amno acid mis selected from |ysine,

argi ni ne, asparagine, or aspartic acid; amno acid n

is selected fromasparagi ne or serine; amno acid o.

Is selected fromtyrosine, aspartic acid, tryptophan,

or asparagine; amno acid p is |eucine; and am no

acid g is selected from al ani ne, glycine, or

asparagi ne; wherein CDR2a conprises the am no acid
sequen&ﬂm Kuman HGE was witbee expressed dn £41Q cell$ or purchased
sel ected fromtryptophan, alanine, valine, glutamc

afrooy R&D GystemsaR &rD Bystemes, MmneapaliaMN\Cata204-HEI0D5).
t is serine, amno acid u is selected fromthreonine,

SRecOmbinait n¥SRY HGF Was BrefdrelUsaty theVsdduerBbaf L fflet al.,
fromarginine or leucine; amno acid wis selected

f mﬁlﬂwﬁgﬁfgﬁhﬂé%ﬁ%% oPEDﬂAaé%&%irﬁH%rﬁ@ Hpatocyte

acid x is se rom serine, asparagl ne

t ine: ' COIPSA. [ ' [
SR 18r PIGERyTeigBRIE ALl 5T SO (25T
algi d % I S gel ect F:rom g) utam ne or | eucine; am no
ARpgembinant pousediGriwanPhiaineseileer bisepragsige in isect cells
arginine; amno acid a' is selected fromtyrosine,

hising @i baculainygivestoroer by expegssion iInd298T cells. Insither event,
sel ected from phenyl al ani ne, tyrosine, aspartic acid,
aspasafiGie wasrpuriiet ychereariresiifute afinttycchromategraphpd
fromserine, glycine, or asparagine; amno acid d

sel ect fromproline, tyrosine, threonine,

phenyl Iﬁgﬁj 'g%c,fp Og@ﬁﬁfﬁpefaé@m,of IheiRamand grouseyitehpaas shown
amno acid e is proline; amno acid f is proline or

ite benbiplogicatly mctiventtunarn HEG R inducedra gosmtapendentdiumean Met
proline, tyrosine, or isoleucine; and amno acid h'
iphasphenation iorhumsapaPaOs cells GRCOMaragsathVAT# CRL 1435) and
pol ypepti de, in association with an anti body heavy

GH @i i sl ' C r fps .
TR gice {F1 CORAPIROMAMYS IR Yo i SF e

I _ . o . R
o AR B A I S! BRI RET ERD Cir
conprises the amno acid sequence a b c de f g,

wher eif02721 no adiuman HGF $@id mouse HGF Weire PiE 8AYeparate
amno acid b is selected fromaspartic acid or

WY ESDSPASERs. PSS HGRBhE Qn&%é;ﬂ@r@eﬁeeés&ﬁ ed

fromaspartic acid, glycine, serine, v

$8PERAENTyn ¥ 100TRYBHE A1 011 PEnds- B oty e Pih under
nm no ,aci i.5. sSe ectﬁg fromi ?ol etjci ne, methionine, -

?}pnfrp%plgg rggﬁdimalaé}qll ensepRigte gels were run under reducing

conditions using beta-mercaptoethanol. The human HGF and mouse HGF in

IS

the SDS PAGE gels were transferred to nitroceliuiose membranes. Those
membranes were separately incubated with one of the ten a?ﬁibodies to HGF
described in Example 6. Each of the ten antibodies to HGF was separately
incubated with nitrocellulose membranes from gels containing human HGF

and mouse HGF under reducing and with nitrocellulose membranes from gels

containing human HGF and mouse HGF under non-reducing conditions. The
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sel ected from hi stidine, asparagine, or serine;
wherein CDR2b conprises the am no acid sequence h i |
K1 mnopqgr s t uvwx, wherein anmino acid his
sel ected fromtryptophan, tyrosine, valine,

asparagine, or glutamc acid; amno acid i is
sel ected fromi sol euci ne, phenyl al ani ne, or vali ne;
arri no acidj is selected from asparagi ne, serine,

PSR L AN 6 et s i

acid is. selected from aspara seri ne,

23BRIRP (Pigcoar-ReaR . o GAFB LI LB igeal Tord hatgaatanérhuman
glycine; amno acid n is selected fromglycine or
sé@@rﬁﬂtibody liskedto H%mﬁ;d@aﬂad I:gcﬂlelcteodfmmikmhieesmce
fromglycine, threonine, aspartic acid, serine,

| gCene lﬁ(rﬁersﬁérrﬁpﬁéffﬁﬂdzlﬁGBlot@&th!scéfévﬁbyp NS Gft! 2 -2 106)
fromthreom ne, isoleucine, or lysine; "am no acid q is

SO the ABnARARIAL R Qltighgf 01 ne; amino acid r is
F oMt yrosine or nistrdine; amno acid s is
seI ected from al ani ne or asparagine; amno acid t is
sel ect §0R73]om gl Figurereshawp pictines clgets testing eath f the ten
amno acid u is selected fromlysine or serine; am no

a‘é’nﬂb&dlb§ tS el Hégcrll:fécpm IPilﬂﬁWe% amha %ané%' di'fhe Bt show gels

| euci ne; amino acid wis sel ect ed fro g ut am ne or

! Yéﬁti‘?’@ eaﬁ%tﬁ%g%'@g‘\sg J)QBL tﬁﬁéﬁ i—!néﬁg@bg @Cﬁa'ﬁgoc;f human
PR R ). 14 pd of FuatisedTas; 339 ke bf wopsd HEE e under

glutam c acid, aspartic acid, serine, or glycine, or

i Bopgedvsing sanditighs nd hedhanels py terigbt shpw gela testieg sach
glutamc acid, aspartic acid, histidine, proline, or
gantibedy, againsts 166tngcmfe‘nﬁ'nar,1 HGE (ianacﬁ)ph&hgicrf hub&in HGF (lane
sel ected fromglutam c acid, tyrosine, or |eucine, or

i 6),NM@0 my ebwduse HEF glane T, Bihdi19 np 6l welisd HEGPMane 8) under
| euci ne, asparagi ne, egC|ne hi stidine, tyrosine, or

t FaRIRR) @hdiind. SEAGH of ﬁf&&ﬁﬂod:@%ﬂdﬁeﬁbeteﬂ dbdlﬁ"ld to human

sel ected fromarginine, serine utam c acl

oHGEehfder fonk el ing GndiSHy b%‘%%" a4 Mg Plie anibodies
715 B esleg Sound gRigenliio marend GEiader nanaeguring

acid or is not present; amno acid g is selected
f enditiens danes 3 andi4)i aefo umap HIGE (lanesénand Bhot mouse HGF

acid h' is serine or is not present; anmino acid i' is
smm'éanﬂrajmrgleycédlmingcohditioa$.ne, or is not present;
amino acid j' is selected fromtyrosine, glutamc

agi or partic aci or is not present; amno acid
ké- ﬁ@"g%ﬂ'% 'ngﬁ"ﬁg% 3isioR ProfiRg| al ani ne, or
aspartic acid, or is not present; amno acid. l"' is

sel ect @QTKIR%éMﬁ%iiaﬂeexp?é%ﬁ VEcRF kOmprising a cDNA sequence
encoding chicken avidin adjacent to the multiple cloning site of vebtor pCEP4
(Invitrogen, Carlsbad, CA, cat# V044-50) was constructed using standard
molecular techniques (Figure 9A). That vector included the chicken avidin

signal sequence (Figure 9B} to enable secretion of subsequently expressed
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hi stidine, or tryptophan, or is not present; amno

acid m is selected fromtyrosine, glycine, aspartic
acid, proline, or serine, or is not present; am no

acid n' is selected from glycine, valine, tyrosine,

or aspartic acid, or is not present; amno acid o' is

sel ected from | eucine, alanine, gl ycine, or tyrosine,

or is not present; amno acid p' is selected from

met hi oni ne, phenyl al anine, or tyrosine; amno acid Q'

i &lsaypanoteinsaﬁxme&am wnitns weiadconstricted by @wderting seguence
val ine, tyrosine, isoleucine, or proline; and wherein

t Bacaing adaricyacRirgsteorotdin #696¢ AllIBReWIdingBite of the fusion
anti body I|ight cha!lgﬁtep IS capabl e Ofmﬂl ndi ngQHGF

Tﬁl%télﬁ%(bféé‘sﬁh Ué’étBB R siilfingt orésctﬂm?é %E%%P%&ded an

| east one am no aci d sequence se

Netiafirofdn e @%ﬁgﬁi@g,ﬁg‘ aot%%fgq?fme!%? cﬁ%ﬂ o

heavy chaln conprising a first variable region

conpr i [2ME] Esingrthizteaknidue Sﬁ%ldﬁmteﬁhs b@ﬁﬁnsﬂ'@(’/&w@rﬁ%sed to
or 99% identical to an am no acid sequence selected

fth@%lt&ﬁ@g'tﬁ}ld}égpr&éms%ﬁere%eﬁéﬂed 3ul-IER %th%-?um&r? HéﬁFl d5 HGF,

S ) R SR O GE BB bt

FNASEE 435438 (auh 3Bi-8nath mpuse HGFishvaery#a gomprising an

accordi ngpto claim?7, wherein the specific binding
DNderminakpartion o bumsneHGFojgening asitlse32-685) andwa Getermmai
conpetes for binding to HGF with at |east one

grartion of moeisedGH (Amimo 4cidd .508-1289chimera@® dompriSihg3n N-
1.74.3, 1.75.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1; b)

lientimal foitiod STHIGURPH :
ant i bgdgo slel ect ed frOm@ﬂﬁo!é@lﬁszig\?-SGB{bﬁé%tcggﬁmna; portion

;oggﬁg?arbﬁhéféﬁmozac“ds%o@?é@ Jaundzch‘h%e %#?'Eg)g?ﬁ]rés?%q}agtw

to the sane an gen as

it B B 084 5843l i

2.40. 1, 3. 10. 9. The specific binding agent of
&ﬁWQHSGCM %r@nyﬂeacmeﬁ?é “h28he specific binding agent

is an antibody. 10.The anti body of claim9, wherein

the hE@*XﬁS}WQ&ﬁérﬁ% IdiredditBtion BAHS RAkfon (SrORAS i eshdWn in

calin

Figure 10. The N-terminal domain of HGF contains four kringle domains,
represented by boxes labeled K1-K4. The C-terminal domain of HGF shares
homoiogy with serine proteases. That domain is repreéented-by bars. Open
boxes and solid bars indicate human HGF sequences. Shaded boxes and

-

strippled bars indicate mouse sequences.

[0277] The individual fusion proteins were transiently expressed in
293T cells by separately transfecting cells with one of the individual fusion

protein expression vectors using Lipofectamine (Gibco BRL, Carlsbad, CA,
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11. The anti body of claim9, which is a single-Fv

anti body. 12. The anti body of claim9, which is an

i mrunol ogi cal ly functional inmunogl obulin fragnent.
13. The antibody of claim9, which is an Fab anti body.
14. The anti body of claim9, which is an Fab’'

anti body. 15. The anti body of claim9, which is an
(Fab')2 anti body. 16. The anti body of claim9, which
is a fully human antibody. 163 17. The anti body of

cl aatif 13334 felipwiag the nawifacturesa ingiougfions.1 Appihémately 48
anti body of claim9, which is a chineric antibody. 19.
Theowas fieo thansfectibm cor@litiodeer raediat Wwas aolledted and msshyéd
bi nding of HG-F to a c- Met receptor. 20.An isol ated

cell 1i at pr,oduces a specific binding agent

accor di [ﬁ37%ﬂ cl gi Iﬂ]separajg_spﬁgﬁ%,(ﬁvﬁ %f&p'@é‘grl‘ aﬂ*'@@'%? to HGF
claim 20, wherein the specific binding agent is an
arflassobed in ExampimE dthosedtimately derived froapadiridomas 2.4.4,
bi ndi ng agent of claim7 and a pharnaceutically
acképrlanl &. t.ad.A 0, and2. 1T He weresepatately indubated witB Zusion
wherein the specific binding agent is an anti body.

1 @tottifS cornpfbirliEach!of Th&@Illohilg ¢ dtdifs: tfhuman
I NC. BURGESS, TERESA L. COXON, A A GREEN,. LARRY

hglp%$@ﬁze#(§%ﬂ@ﬁ|%§€%ﬂ Al Wd}@ﬁém%ugﬁn proteins in each

sample were separately captured using biotin-coated beads (Spherotech Inc.,
Libertyville,r IL, Cat # TP-60-5). The resulting bead-protein complexes were
labeled by adding FITC labeled anti-avidin antibody (Vector Lab, Burlingame,
CA, Cat. # SP-2040). The presence of antibodies to HGF was determined by
adding phycoerythrin (PE) labeled goat anti-human F(ab’)2 antibody

(Southern Biotech Associates, inc, Birmingham, AL, Cat # 2043-09).

[0279] Those samples were then subjected to Fiuorescence
Activated Cell Sorter (FACS) analysis. Bead complexes labeled by FITC
{(which indicated the presence of avidin) and/or PE (which indicated the
presence of antibody to HGF) were detected on a Becton Dickinson
Bioscience FACScan (BD, Franklin Lakes, NJ). FACS scatter plots for the

five antibodies to HGF tested are presented in Figure 8.

.

[0280] In separate samples, two of the ten antibodies to HGF
described in Example 6 (those ultimately derived from hybidomas 2.12.1 and
2.4.4) were separately incubated with fusion proteins comprising each of the

following target proteins: full-length human HGF, d5 HGF, and mouse HGF,
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130> 6843. 51- 304 140>
: 151> 2003-07-18 :160> 194 - - - -
3.2 :210> 1 :211> 387 212> DNA :213> Artificial
Sequence
Sequence:

1- L15)

( VK,

1 220>

141>

150> US. 60/ 488, 681 - -
:170> Patentl n Ver:

: 223> Description of Artificial
Synthetic HG-1.24.1 Light.

t cagct cct g. gggctcctge tgetctggtt cccaggttcc 60,
t gat gcgaca' t ccagat gac ccagtctcca tcttccgtgt ctgcatctgt
adyagae #dachidieradi; andathimecd #81 dbgge saapienaes: subjected to

attagcagct ggttagcctg gtatcagcag*180

i aaccaggga

chain V region
: 400> 1 itggacatga gggtgcccgce

aﬂﬂ@@@rﬁaﬁ%@@s%@s&ﬁbéd b@bgaagcat ccagtttgca aagtggggtc

240

ctct caccat cagc

ttact

al02§fl] caac

a
3gccaaggga ccaaggtgga aat caaa 387

_gect g. 300

: cat caaggt tcggcggeag tggat ctggg acagatttca
- agcctgaag attttgcaac
e resulisgafithose bingi rggamrmelﬁs @re summarized
: 210> 2 z211> 423

D IFIgUBNIOA, Zib3he Aight of theadchBewationdiagran? 2 Meith@2antibody 2.12.1,

Description of Artificial

Sequence:

Synt hetic HGF

Inét 4 Heawmd tocﬂhéldmﬁv{ef@m omdtYantiBody 2-1PUH 94 aftibody 2.4.4
regi on) t400> 2.

bound to chimera #2 Antibody 2.4.4 bound to chimera #3. Antibody 2.12.1 did

not bind to chimera #3.

D. Further Epitope Mapping using Fusion Proteins

[0282]

To provide additional information about the epitope(s) of

HGF to which antibodies 2.4.4 and 2.12.1 bind, further human/mouse

chimeras were constructed and assayed as described above in Example 8C

(Figure 10B). The primers used to generate the chimeras are shown in Table

10.
Table 10 Oligonucleotides Used to Generate Human/Mouse HGF Chimeras
and Point Mutants, Insertions and Deletions
SEQ ID .
. ; Break points or
NO. Oligo # Sequence n | Construct mutation
ATG CGT CTC CCT TGA TGA
124 |3201-76 |TGC TGG CTG CAT TTC 33 |pt. mutant |hHGFR647Q
ATG CGT CTC TCA AGG GAA -
125 3201-75 GGT GAC TCT GAA TGA 33 |pt. mutant [hHGFR647Q
ATG CGT CTC TAA CTA GGT
126 3201-72 AAA TCA ATC GTA CTA ACA 36 |pt. mutant |hHGFN6061S
ATG CGT CTC TAG TTA TGG
127 3201-71 ATG CAC AAT TCC TGA AA 35 ipt. mutant |hHGFNG601S
ATG CGT CTC AAT TAT CCA
128 3201-70 GGA CAG CAG GCC TG 32 |pt. mutant [hHGFD592N
ATGCGT CTC ATAATTTTG ;
129 3201-69 TTA GTA CGA TTG ATT TAC 37 |pt. mutant |WHGFD592N
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Itggagtttg ggctgagctg. ggttttcctt gttgctatta taaaaggt gt
ccagtgtcag 60 3tgcagctgg tggagtctgg gggaggcttg

gt caagcctg g' agggtccct gagactctcc 120

: gt gcagcect

ctggattcac cttcagtgac tactacatga gctggatccg ccaggctcca
180 3ggaaggggc tggagtgggt ttcatacatt agtagtagtg

gt agt accat atactacgca 240 .

3act ct gt ga agggccgatt

caccat ct cc agggacaacg ccaagaactc actgtatetg 300 2/83

caaat gaaca gCCt gagagec._cgaggacacgd gccagtgtatt act gt gcgaq
agat gagtat 360 g&cagt ggct ggtacgtcct ct{tgactac
t dgggcgag cqAd@gt CGaaCDt GG T42ACTE9 423 <2103 3
<2 1139’@99 33232'%3 BIYE FRAFEATCCIGTi al  Seqdénelemutand ghHGFCS61R
<323>_Desgriptionaat &WGT@%%AWQM .
syint Aét i c|38FST. 28, Eirghirc GheF GrY F €01 pA* (MkimutroBRHGFCS61R
<UU>3agngtu 7¢ ;llq%t ctgttgetet
dat d82t g@B204166t a ool acse
agal 82 gp0yest &&%,‘aaregﬁé R 54 ) fuiant |NHGFGSSSE
at| aaass gch2eDks 4 g 4 92 | GCcaalARIRRGEGS
e B O TG A A A B AA D acboh s BlafF JRIGFGSSSE
aagcy g&t @th Jact GAGeCACE RO G AGR a% % ¢gsigigtion |hHGF n-
t ¢cct gacclg tca(T"lj@dZ”ﬁ@cgggt ct g ggacagat git@ct ct c@@fiminal + Notl
. 300 dgeagec | ATEUGT T GATAGAUTETGL | LA T act  [mHGF DK
ot cabﬁa t I8Pl A A GREOTAT GAN GRS GE COR (R0 | 4eretion
gaccaagg aaat s g7 CT’ci Tc AT =<212>"08GF DK
013036, t 6 LA 1 Lat [detstionn (PH0
t-ciat—Seqtre RIGUEIAACA TS 3 1 e ey cletion
ATG A}\C A Gm‘: hHGF DK
137 {3167-44' |TTG AAA GAT TAT GAA GCT | 38 |insertion | PHOT
TG 1nseriion
"« |ATG CGT CTC TIT GIT TCG . |hHGFDK
1381316743 |\ GA AGG GAA ACA CTG TCG| 36 [Isertion | -~ =
| ATG CGT CT .
139 [3167:37 |31 <TI0 GC%%%G CTTGCC | o9 | himera 9 |hHGF 2a586-3°
R ATG CGT )
140 |3167-40 (279 CAT %iiﬁf?r?: g&CAG 33 |chimera 9 |mHGF 5’-2a585
.o |ATG CGT ]
141 [3167:38 |21 chchiﬁ‘g CTTGCT | 34 |chimera 8 |mHGF 2a586-3°
ATG CGT CTC AAG CTT CAT . | ,
1_42 3‘167—39 |ITAA AAC CAG ATC TGA 33 {chimera 8 ThHGF 5’-aasS85
. AT
143 [3167.37 AG((}} (ég? (éggi%c; CTTGCC | 59 |chimera 7 BHGF aa586-3’
ATG C
144 316740 (1) ST CICAAGCTIT CAG | 33 |ohimera 7 |mHGF 5%-aas8s
— JATGC '
145 [3167:38 (510 Cg ggi%g CTTGCT | 36 | himera 3 |mHGF 22586-3°
| TATG CGT CTC AAG CTT CAT . . o
146 [316739 | A ATe A 33 |chimera3 |hHGF 5°-aa585
ATG CGT CTC TAG GAT GGA . ]
147 3167-35 TGG TTA GTT TGA GAT 33 ch}_n;era 2 |hHGF aa507-3
SRR ATG CGT CT. .
148 [316736 |0 L0 GTS%TSSE %:TG 34 |chimera 2 |{mHGF 5’-2a506
. -~ |ATG CGT CTC TAG GAT GGA . )
149 3144-31 TGG TTA GTT TGA AAT A 34 {chimera 1 (mHGF aa507-3
| ATG CGT CT. .
150 (308016 |10 -0 GT(?”?IT(? gm TGT | 31 |chimera 1 |hHGF 5'-aa506
~ |ATG CGT CTC ATG CAT CCA . ,
151 [3080-04 | o G AGA AG 32 |chimera 6 |hHGF 2a307-3
152 |3144-28 |ATG CGT CTC ATG CAT TCA | 32 |chimera 6 |mHGF 5°-a2306
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chain V region (Vh, 3-33)-

hul g& C reqi

on <400> 4

atggagtttg ggctgaactg ggttttcctc gttgctcttt taagaggtgt
ccagtgtcag 60 gtgcagctgg.tggagtctgg gggaggcgtg

gt ccagcct g ggaggtccct gagactctcc 120

t gt gcagcegt

ctggattcac cttcagtagc tatggcatgc actgggtccg ccaggctccg
180 ggcaagggac tggagtgggt ggcagttata tggtatgatg
gaagtgat aa atactatgca 240 gactccgtga agggccgatt
caccatctcc agagacaatt ccaagaacac gctgtatctg 300

claaat gaa

Ca gcct,

SgayeTEJAYgAdar gQoct gt gt

att

a

Lodctac

~—+

i:g)jg_ g9

CQ
KZ11> 39

AqGRCGICOTCYUPGAFIDLIAC
IUHEAACPGHISEAGCCIt Ct ¢

Bdgckimera >
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334413dsqr,
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g
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dCL{U

0GS GRITTOBIIAC HAFE TT60
TAT GTC AAA ATT AC

‘1%§€1‘i)ét10n

site

Pt
1t
32

mHGF c-
terminal +
BamH1I

160

3013-95

ATG ATG GCG GCC GCT CAG
AAG AAA AGA AGA AAT

restriction

40 site

mHGF n-

Iterminal + Notl

[0283]

ACACTTC

Figure 10B shows schematic drawings of the mouse and

human HGF chimeric molecules created for the study, with the binding

behavior of antibodies 2.12.1 and 2.4.4 to each chimera indicated on the right-

hand side of the figure. Chimeras #1-3 in this study were identical to

chimeras #1-3 described in Example 8C and Figure 10A. Chimeras. #4-6

incorporated increasing amounts of the N-terminus of mouse HGF into an

otherwise entirely human HGF molecule. Chimera #7 utilized amino acids

507-585 of mouse HGF in an otherwise human HGF molecule, and chimera

#8 utilized amino acids 507-585 of human HGF in an otherwise mouse HGF

molecule. Chimera #9 was constructed from amino acids 1-585 of mouse

HGF and amino acids 586-731 of human HGF.
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chain V region (Vh, H1-02)- hulg& C region <400> 6
at ggactgga cctggaggat cctcttcttg gtggcagcag ccacaggagc
ccactcccag 60 gtgcagctgg tgcagtctgg

ggct gaggt g- aagaagcct g gggcct cagt gaaggtctcc 120

t gcaaggctt ctggatacac cttcaccggc tactatataa actgggtgcg
acaggcccct 180 ggacaagggc ttgagtggat gggatggatc
aaccctaaca gtggtggcac aaactatgca 240 cagaagtttc

agggcagggt caccat gacc agggacacgt ccatcaccac-agcctacatg .
300 gabeB8hgca (HBIRAEIGDodiRsR A kA eckist R the chimeric
act gt gcgag. agaact ggaa 360 ctacgctact acggtatgga

c rotajag wes assgyremas desgipedhrchxampla 8Gt AfEr incubativdsof either
7 <211> 387 <212> DNA <213> Artificial Sequence

<Zalibodi 2344 Resamtibptly A 2t with ofé of e feimgnotsins, the fusion
Synthetic HG- 1.61.3 Light. chain V region (K,

1-RiMBIh each s Were sl IRHAPESRURDASIAG Bidth-coated beads
tcrggctcctg gggct c@ltégc tgc?jt:tggct ctcaggtgcg 60

- ASPh A 90T 57 26D 9! By beac protei
ARl BBRRREY BhihBEd-Baly Tt ANty gyector
Zi?@g)g%\%ﬁ:%aﬁq?&ég@éf ai'? tcgé«g@)? ; gaglgeste%%gto%g%%godies to HGF

cagcct gaagat att gcaac atattactgt caacagtatg ataatctccc

gtwasadetetmingdbygadding phycoenytuuc (Rigdabealedagpoat 28t-hution
8 - - <211> 444 <212> DNA <213> Artificial Sequence -

T ke mm st dfogdng o enunfen, oL Cus

4-28kB-0d)V TR e Sahfislb®Were then subjected to Fluorescence Activated
Cell Sorter (FACS) analysis. Bead complexes labeled by FITC (which
indicated the presence of avidin} and/or PE (which indicated the presence of
antibody to HGF) were detected on a Becton Dickinson Bioscience FACScan
(BD, Franklin Lakes, NJ). .In some cases, after expression normalization
using FITC, single-color FACS analysis was performed following antibody
.binding by the PE label. This method increased the senéitivity of the assay

and aided the measurement of binding with cdnstructs that were not

expressed at very high levels.

[0285] As shown in Figure 10B, both antibodies 2.4.4 and 2.12.1
bound chimera #8 (Figure 10B), which contains amino acids 507-585 of
- human HGF. Those results suggested that that region contains residues
involved directly or indirectly in binding of antibody 2.4.4 and 2.12.1 to HGF.
Chimeras that contained the mouse sequence in this same 507-585 region

{chimeras 7 and 9) did not bind antibodies 2.12.1 or 2.4.4. Chimera 3 did not
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<400> 8 atgaaacacc tgtggttctt cctcttgttg

gt ggcagct c- ccagat gggt cctgtcccag 60 gtgcagctgc

aggagt cggg cccaggact ggt gaagcctt cacagaccct gtccctcacc
120. tgcactgtct ctggtggctc catcagcagt gatggttact
actggagctg gatccgccag 180. caccraggga agggcctgga
gtggattggg tacatctatt.acagtgggag cacctactac 240. 4/83
aacccgtccc tcaagagtcg agtcaccata tcagtagaca cgtctaagaa

ttctece 300 t t ct c
do3 o gniibod P4 1B dgkigaddo enibens 44 detadhe presence of

atgatagtag tggttattac tacggcggtg cttttgatat ctggggccaa
4@0inogaride 887 PS5 efdungac HGFagt 444 <210> 9 <211> 387
<212> DNA <213> Artifi ci aI Sequence <220> <223>

Descr i of Synt heti ¢

1.74. éﬁébéﬂt AE%PE l@@!ﬂ% nﬁwat@n@ngbémﬂl%elslséwé%
at ggacat gt gcccgce tcagcetcctggggcetcctge tactctggcet
ﬁgwg@argg@% W Y RISICRAT € 663 AK G AW VL EARDCTBER——

tcctccectgt ctgcatctgt aggagacaga 120,

N TRITCEAWEG TH DN gCRYICK CROY CRYSQLY ot PRasage oM alSEQABINO: 123)
gt atcagcag 180 aaaccaggga aagtccctaa gctcctgatc

: ggg?:‘éggjggg G@g%%@gg@gggg%ﬁg sﬁég fic ‘iﬁﬁ&%ns changing

L %ﬁmtez;g@t@%f
%gr g‘?repie‘c{ éﬁa gl%ggfgg;‘)@ ;l'%llr%Z@@ljgeﬁszs%t?oé% Zn T;%Iez1> 0. Dmman
HGF-avidin fusion proteins containing five single, non-conservative amino
acid changes from the human HGF sequence to the mouse HGF sequence
(Genbank Accession No. NM_000601 and NM_010427, respectively) were
constructed. Two additional constructs were also created, one containing a
two amino acid insertion into the human HGF sequence, and the other

containing a two amino acid deletion from the mouse sequence (Figure 10C).

[0287] These constructs were expressed and subjected to
bihding analysis as described in Examplee 8C and 8D. After incubation of
either antibody 2.4.4 or antibody 2.12.1 with one of the mutated proteins, the |
mutated proteins in each sample were separately captured using biotin-
coated beads (Spherotech Inc., Libertyville, IL, Cat # TP-60-5). The resulting
bead-protein complexes were {abeled by adding FITC labeled anti-avidin
antibody (Vector Lab, Burlingame, CA, Cat. # SP-2040). The presence of
antibodies to HGF was determined by adding phycoerythrin (PE) labeled goat

anti-human F(ab’)2 antibody (Southern Biotech Associates, Inc, Birmingham,
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<223> Description of Artificial Sequence: Synthetic

HG- 1.74.3 Heavy chain V region (Vh, VG1-02)- hulgQ&

C region <400> 10 atggactgga cctggaggat cctcttcttg

gt ggcagcag ccacaggagc ccactcccag 60 gtgcagctgg
tgcagtctgg ggctgaggt g aagaagcctg gggcctcagt gaaggtctcc
120 tgcaaggctt ctggatacac cttcaccggc tactatatac

act gggtgcg acaggcccct 180 ggacaagggc ttgagt ggat

gggat ggat c aaccct aaca gt ggt ggaac aaact at gca 240
CaBhet ¥ 0431 adfgee dabmiiey wete thryeidkiogedde diuargsaence
agcctacatg 300 gagctgagca ggctgagatc tgacgacacg
gchefivated Cell Garteyd§AGS gaadysizy aBed6 @omptiaxagdabeked by FITC
acggt at gga cgtctggggc caagggacca cggtcaccgt ctctagt -;

41(WwhistRitdicatdd #ad presdide of alidn)R0Y/cRBXwhidh ihtizatdd the
Sequence <220> <223> Description of Artificial

S@g@geﬁ& SRR 6 HHEF) Wef® ddtdetdbn 2 B8R DIcKiRGLEN
(Vk, 1-A30) <400> 11 atggacatga gggtgcccgc tcagctcctg

P ooiobEEhEs FARS TP, (RRRAELAEES Ay TSI G s, atate

A TPISROG GOt ke Cives B RS Sisddt R T AC s was
gcgcctgatc tatgctgcat ccagtttgca aagtggggtc 240 )
cartosiggifollewihatibgdy dinding gggjhge? .c hhistraethaddacreased
cagcagcctg 300 cagcctgaag attttgcaac ttattactgt

ctthe sgositivitnobihet aasay agct aided the nGGurenenoefdggding with
ccaaggtgga gatcaaa 387 <210> 12 <211> 432 <212> DNA

<2bdstrictsithattivete SSIsIIESsed<didty high levels.

[0288] It was found that mutations at amino acid 561, but not

. amino acids 592, 601, or 647, disrupted binding between the mutated human
HGF and antibody 2.12.1 as well as between mutated human HGF and

| antibody 2.4.4. The mutation- at amino acid 555 disrupted antibody 2.12.1
binding, but did not interfere with antibody 2.4.4 binding. Insertion of the two
mouse amino acids 540N and 541K, not present in the human sequence (see
Figure 10D), disrupted binding to either antibody. The deletion of those two
amino acids from the mouse HGF sequence, did not result in binding of either

antibody to the mouse HGF.

E. Epitope Mapping by Protease Protection Assays
[0289] Complementary classical protease protectionqassays were also
. performed to identify the HGF epitopes bound by antibody 2.12.1. See Yi and
Skalka, Mapping Epitopes of Monoclonal Antibodies Against HIV-1 Integrase
with Limited Proteolysis and Matrix-Assisted Laser Desorption lonization

Time-of-Flight Mass Spectrometry, Biopolymers (Peptide Science) 55: 308-
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. <223> Description of Artificial Sequence: Synthetic
HG- 1.75.1 Heavy chain V region (Vh, V&4-31)- hulg@&
C region <400> 12 atgaaacacc tgtggttctt cctcctgctg

gt ggcagctc ccagat gggt cctgtcccag 60 gtgcagctgc

aggagt cggg cccaggactg gtgaagcctt cacagaccct gtccctcacc
120 tgcactgtct ctggtggctc catcagcagt ggtggttact

act ggagctg gatccgccag 180 cacccaggga agggcctgga
gtggattggg tacatctatt acagtgggag cacctactac 240

add8 (300eQc Humay4iBE d3ayol Hhdpwas nnized aghcantibgdyta @ da
ccagttctcc 300 ctgaaggtga gctctgtgac tgccgcggac

acHardniyin 200wt O M Fa9bofeE M 3Hand iruBaiddCn ice for 30
gggagttcga ctactacggt atggacgtct ggggccaagg gaccacggtc

s gt g Oy o T e e
iolsteet et e il e e prteg sthu Blmes e’

. . . 60
eialola A giteliyecindiiad of hithan G oo0e. wiheuantipady
gagggccacc 120 atcaactgca agtccagcca gagtgtttta
tggggﬂ:t wag caried adlgadaralialt ﬂ%@dﬂPEGmolwrggt(Hvdag €18, 2.1x 150
agaaaccagg acagcctcct aagttgctca tttactgggc atctacccgg

240, \Qatrcdogg dpspedat@owas ann meQige trifhgeg ageticarid (TFA) with
ggacagatttcactctcacc 300 atcagcagcc tgcaggctga

a@r bt gratichabt 235% bea@nAleAinto. § YABEACITHEOOV trace of the
ccgt ggacgt.tcggccaagg gaccaaggtg gaaat caaa 399 <210>

1duting Ejégﬁ&’&s wa$ tcorkbd b??élriﬁ Adad W@e%%@ﬁ% gl:qgﬁllett Packard,

<220>" <223> Description rtifticial

Sﬂé‘l&%f&).‘: fﬂg:t\mzo ﬁpﬁcﬁ'%%& were compared to investigate peptides that

were protected by bound to antibody 2.12.1 (Figure 11A).

[0290] Subsequent N-terminal sequencing and mass spectrometry was
performed to identify the specific protected peptides. N-terminal peptide
sequencing was performed by Edman degradation on an ABI-Procise protein
sequencer (Applied Biosystems, Foster City, CA). The amino acids in each
cycle were identified by the retention time on the coupléd HPLC device and
comparison to amino acid standards. Mass spectrometry of the protected
fragments was performed on a Perceptive Voyager mass spectrometer
(Applied Biosystems, Framingham, MA). Matrix assisted laser desorption
_ionizatioh (MALDI) was performed using the matrix, 4-hydroxycyanocinnamic
acid (HCCA) or sinapic acid. Molecular weights were determined by
calibration relative to known standards (oxidized insulin beta chain and

cytochrome c).
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chain V region (Vh, VG 4-31)- hulg& C regi on <400> 14
at gaaacacc tgtggttctt cctcctgctg gtggcagctc ccagat ggat
cctgtcccagb0 gtgcagctga aggagtcggg cccaggactg

gt gaagcctt cacagaccct gtccctcacc 120 6/ 83 tgcactgtct
ctggtggctc catcagcagt ggtgtttact actggagctg gatccgccag
180 cacccaggga agggcctgga gtggattggg tacttctatt

at agt gggaa cacctaccac 240 aacccgtccc tcaagagtcg

agt gac agaca, cgt ct aa ccagttct.cc 300
ctgaagg%g;ﬂ aﬁ@%t Pg%l&f&@BSZ@F 8@@@@’5‘9 a&tqsa%% §Phcand
gagagat cgt 360 agt ggctacg atcaccctga tgctttt

attoe %g‘ij{%'@'téﬁég‘@ AEnae aGistsctT 628 (s Swiss-Brat emizra P14210 for
<210> 15 <211>.384 <212> DNA <213> Artificial

Ségyumac HGF) < Adibodyp 23t2. Dddnding te homain HEF grotacted two peaks,
Sequence: Synthetic HGF 2.12.1 Light chain V region

(183 dhd-P88.66)(Fighiod>1 1AY. Peakmezaﬁta@:wwg@ﬁndes both
tctcttcctc ctgctactct ggctcccaga taccactgga

928Akagbedh ?&Qé@lﬂé&és%&%%?h&b@% f tﬁé?@[ﬂﬂﬂﬁ%f

aagagccacc tctcct gca gggccagt gt gtt

cARaM hEF GEeliofe ol iR 3@%&8@3&%@%? & cundsglined text
2@2\’%@8@25‘@8 %@ 31&89%5))@%%3% ?eta 1é ?ﬁ gagggenved from

ctgtcagcag, tatattaact ggcctccgat caccttcggc 360
cHiyg ghbuRit frigviyhtal gaa%d on3gass spectemetey, tha obsanved
<212> DNA <213> Artificial Sequence

masses of the two peptides in peak T38.6 were measured to be 7165 and

6840 Daltons, respectively. Based on the possible trypsin cleavage sites
present in the sequence of HGF (see, for example, the bold underlined
arginine residue at amino acid 559 of human HGF in Figure 10D), arginine
residue number 559 is predicted to define the C-terminus of the protected
peptides.

[0292] Another-' complementary experiment was.also designed to
iinvestigate antibody-binding peptides. The mixture of HGF and antibody
2.12.1, as described above, was digested with trypsin for one hour and was
then subjected to filtration by Microcon® 10 (Millipore Corp., Bedford, MA) to
remove the unbound peptides. The bound péptides were expected to be
captured by the membrane together with antibody 2.12.1. Intact human HGF
(15 pg) was added to the peptide—antibody 2.12.1 mixture to elute the bound
peptide(s) from the complex. The sample was incubated overnight at 4 °C
and was again subjected to filtration by Microcon® 10 to sepafate the HGF-

eluted peptides from the antibody and intact HGF. Both samples (bound and
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<220> <223> Description of Artificial Sequence:
-Synthetic HGF 2.12. Heavy" chain V region (vh4-S9)-
hulg& C regi on <400> 16 at gaaacacc tgtggttctt
ccttctcctg gtggcagctc ccagatgggt. cctgtcccag 60

gt gcagct gc aggagt cggg cccaggactg gt gaagcctt cggagaccct
gtccctcacc 120 tgcactgtct ctggtggctc catcagtatt.
tactactgga gctggatccg gcagccccca 180 gggaagggac
tggagtggat tgggtatgtc tattacagtg ggagcaccaa ttacaacccc
24Qboynctpe were gagiyzed hyanexetsegplasgaddBEG Edgure 11B).
agaaccagtt ctccctgaag 300 ctgaactctg tgaccgctgc

gBeuad gpgptides weed isatdted byddRDB Mg dI¢cted 2 BERrminal
ttttggagtg gttattttga ctactggggc cagggaaccc tggtcaccgt

C§§dlﬁﬂfqirftr1§nd s spbbtrofiety addescribbdatdie, <213>
Artificial Sequence <220>°<223> Description of

L PN L1 ol gl
LA FROE i LR AELA ST ol
LT

aagcccctaa gcgecctgatc tatgttgcat ccagtttgca aagtggggtc
2sHne dwa Pesuhymit secmigoges fapntdinal 38.6 gapavea gEae size of the
ctctcacaat cagcagcctg 300 cagcctgaag attttgcaac

tpeptidecs)dh pebRTABORES hatetofeREa s BESRPEH tHeCm3B8 spectrometry
ggcggaggga ccaaggtgga gatcaaa 387 <210> 18 <211> 420 .
<arkliheR¥ore 8 bracide O-tdrfiifls GEHH§HE Be predicted from this data.
Three other peaks (labeled # in Figure 11B) either contained no peptide or a
peptide of unknown origin, unrelated to HGF.

[0294] Together, these two experiments indicated that the N-terminal
region of the beta subunit of HGF is part of the epitope for antibody 2.12.1. |
This data complements the data in Example 8D, where it was found that the
epitopes involved in binding were located within amino acids 507-585 of
human HGF. The mutational analysis and the molecular masses of the
protected peptides show that the antibody-binding epitope of human HGF is -
located within amino acids 495-556 of human HGF.

F. Competition Binding of Antibodies

[0295] Antibodies to HGF described in Example 6 ultimately derived
from hybridoma 2.4.4 (antibody 2.4.4) and antibodies to HGF ultimately
derived from hybridoma 2.12.1 (antibody 2.12.1)- were FITC labeled for use in

competition assays as follows. Antibodies 2.4.4 and 2.12.1 were separately

| dialyzed in PBS pH 8.5. FITC label ([6-fluorescein-5- (and-6)-carboxamido]
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<220> <223> Description of Artificial Sequence:

Synthetic HG- 2.40.1 Heavy. chain V region (Vh, VG

4-31)- hulg& C region <400> 18 atgaaacacc tgtggttctt

cctcctgctg gtggcagctc ccagat gggtcctgtcccag 60

gt gcagct gc aggagt cggg cccaggactg gt gaagcctt cacagaccct

gtccctcacc 120 tgcactgtct ctggtggctc catcagcagt

ggtggttact actggagctg gatccgtcag 180 cacccaggga

a cctgga . gtggattgg aacatctatt acagt gggat cacctact ac

%@%‘ cecininidyhgeley (A ﬁa%amgeg gwﬂ@@a&ﬂolecular
taagaa ccagttctcc 300 . ctgaagctga gttctgtgac
@Qegg@at #Eeditilg veas addexttopeaph ofthedebatialy3éd antibodies at a

ctctacggtg actacgggtt cgacccctgg ggccagggaa ccctggtcac

c gholac tatgt 5:43tbek Zilibody) frEhlasBBh sofidibdoiPCIgdB8Pat 5 mg/ml
Artificial Sequence <220> <223>-Description of

v H;,“F%ﬁa'(@%%’*ﬁ‘?’ﬁﬁ&‘eiﬁ%“b%{%ﬁ et yembblls @R o)
B?géirﬁé i BB1E o R bR e e stebe g geuoh

agccacc_120 ctctcctgca ccagtca ga ttagc

PReRP Ot gelns (@@a@ag@r@cf’lm@awwmwwh had been
ccag ctcct catgtatggt gtatccatca gggccactgg tatcccagcc
2 £guilibrafed st 8B§c ddtegesuttinggugpamatiags weracead oa a
ccat cagcag cctgcagtct 300 gaagattttg cagtttatta
Cispeciagpiagotaterait 280tn relt 43mAkA. CREE hh sy ddiftentrations of
caagggacac gactggagat-taaa 384 <210> 20. <211> 417

<Hcse pParatibhs virk! daldlidted RRIUFAGSorbance at 280 nm. The ratio of
labeled antibody to unlabeled antibody was calculated using the following

formula:

1l

Ax. X . MW antibody mole {abeled antibody
E -mg antibody/m| mole uniabeled antibody

where Ax = label absorbency at 495 nm, and E = extinction coefficient of label
- =77500. Typically, antibody was labeled about 3:1 (FITC-fabeled
antibody:unlabeled antibody). |
[0296] The ability of each of the two labeled antibodies to compete for .
binding with each of the other ninle antibodies to HGF was assessed. Each of
the two labeled antibody to HGF was separétely incubated with HGF and
each of the two labeled antibody to HGF was also separaiely incubated with
-HGF in the presence of a 50-fold molar excess of one of the other nine
_-antibodies to HGF that had not been labeled. Thus, in ninerseparate
‘samples, labeled antibody 2.4.4 wés separately incubated with HGF along

- with each of the other nine antibodies to HGF that had not been labeled.
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<220> <223> Description of Artificial Sequence:
Synthetic HG- 3.10.1 Heavy chain V region (Vh, VG
4-34)- hulgGl C region <400> 20 atgaaacacc tgtggttctt
cctcctcectg gtggcagetc ccagatgggt cctgtcccag 60 8/83

gt gcagct ac agcagt gggg cgcaggactg ttgaagcctt cggagaccct
gtccctcacc 120 tgcgectgtct atggtgggtc cttcagtact
tactactgga gctggatccg ccagccccca 180 gggaag9ggc
tagggtggat t ggggaaat c aat cat agt g gaagcaccaa ctacaacccg
2

ewmiss; 1 BggRePpralgsanaplies cabatedeantibogy Gatytionas separately
agaaccagtt ctccctgaag 300 ctgagctctg tgaccgccgce

gineubatpgdi Gitajoag Withteaghgsidhg atitegdgg artinedies 40 HGF that had
ttttggagtg gttattatga ctactggggc cagggaaccc tggtcaccgt

Chet tagin hbéled? 0achPdf thddd TodfinatiohsAwadbiRoTébéated using the
Artificial Sequence <220> <223> Description of

khiicd @b s e ppa Constant
%%Fglr%&éd rbaiﬁgJT cgaéncst% gg‘eft':‘{"g%a cat (calﬁt‘?gt cttcatc
tt t ca gttgaaatct, K 6 aact gcct ..
ct ot t ol TP BPRAE BotineliER cobtrolion FiEG R IRGRMIon agpavs
120 .t t at aacgccct ccaat cgggt aactcccagg
aﬂﬁﬁfﬁﬁgsg%‘g%%@h@gs@%lwm%wﬁgg%Jaf% adarEgss of the
cctcagcagc accctgacgc tgagcaaagc agactacgag 240

Reiveeatibody thadwgmsonal labelad: dhos, ERIC labgded antiaapyt 2J6c1 was
cgt cacaaag 300, agcttcaaca ggggagagtg ttga 324 <210>

Zgglg;ﬂtéé iDGE predtdee BAand<sdptiratdly irf thel sehea i ng 80-fold
<molar excess of unlabeled antibody 2.12.1. Likewise, FITC labeled antibody
2.4.4 was incubated in the presence of, and in the absence of, a 50-fold molar
excess of uniabeled antibody 2.4.4. As expected, the fluorescence signals
from samples in the presence of a 50-fold molar excess of unlabeled
antibodies were significantly lower than the fiuorescence signals from
samples in which unlabeled antibodies were not added.

[0298] Binding profiles are provided in Figure 12. Figures 12A and 12B
show experiments using labeled antibody 2.12.1. Key fo curves in all panels
of 12A and 12B: A: negative control (FITC-labeled antibody 2.12.1 without
HGF); B: positive control (FITC labeled antibody 2.12.1 with HGF); C:
antibody 1.74.1; D: antibody 1.75.1; E: antibody 1.29.1; F: antibody 3.10.1; G:
antibody 1.61.3; H: antibody 1.24.1; I: antibody 1.60.1; J: antibody 2.40.1; K:

~antibody 2.12.1; L: antibody 2.4.4. Figure 12A shows results from a -
competitive binding assay using fluorescent antibody 2.12.1 with the d5 HGF

splice variant target protein. Figure 12B éhows results from a competitive

binding assay using fluorescent antibody 2.12.1 with full length HGF target
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<223> Description of Artificial Sequence: Synthetic
Human 1g@ Constant Regi on <400> 22 gcctccacca '
agggcccatc ggtcttcccc ctggcaccct cctccaagag cacctctggg
60 ggcacagcgg ccctgggctg cctggtcaag gactacttcc
ccgaadcggt gacggtgtcg 120 tggaactcaggcgccctgac
cagcggcgtg cacaccttcc cggctgtcct acagtcctca 180
ggactctact ccctcagcag cgtggtgacc gtgccctcca gcagcttggg
cacccagacc 240 tacatct ca acgt gaat ca caagcccagc
ad¥eleihabiguresybéaagdatdl? 6 ﬁy&?@e@ﬂ!ﬁ“t&éﬁm@t'ﬂ@@'@d antibody
acaaaact ca cacatgccca ccgtgcccag cacct gaact

c &4 4gdipydecmrvesint albpanels tof d2C: and ¢2Dc daawmyative control (FITC-
aaggacaccc tcatgatctc ccggacccct 420 gaggtcacat

gdahidled gotibaeZ 94 aithoabEHEFR)OBE positiga eohiedd FITC tatnsleéd 0
480 tacgtggacg. gcgtggaggt gcataatgcc aagacaaagc

CAREPoADI 2 ALRYHEIRRC: Wlbd%gc‘ﬁ?ﬂqag; a@ﬁa%&@ﬁ@% E: antibody

cgt cct cacc gtcctgcacc aggact ggct gaat ggcaag 6

22?%%???%@@89%%393263*332@%0c% Jd- ey, ﬁ%éqg“"%bodv
2 B T E By 2T kR J2cfd enhpasy 2 iare 12
780 gccgttggagt gggaga caat ggcagccg gagaacaact

aShewa cesldisfremacegnpebting bisdingaisaydsrg feerescent antibody
cttcctctat agcaaggtca ccgtggacaa gagcaggtgg 900

c agkdydtptheatSioll GR spliceatagiant tayget priodeint Faguyect2D ghawaaesults

ccactacacg 960 cagaagagcc tctccctgtc tccgggtaaa tga

- 93m gebRpetiive Bihtind8dsd/ 83 f@:b?e‘so@Nf\aﬁt?dé’dy244 ith full
Art |mf| ci gle Se‘auence 9’2220% <22%> Descri pti on of Wi

A fSn. Synthetic Human 1g& Const ant
Rgéil g"h” 45@ - gcctccacca agggcccatc ggtcttccCe

222?38@%@31 ot oot R R ARG an B3GR 6Rlparge aq Hor

competes with each of the two labeled antibodies for binding to full length or
db HGF.: Some of the antibodies exhibited complete competition with the
labgied antibody. (e.g. antibodies 2.12.1, 1.24.1 and 2.4.4 compete
completely with FITC-labeled antibody 2.12.1, Figure 12A and 12B, peaks H,
K and L, respectively). Other antibodies bnly_partially competed for binding
(e.g. antibodies 2.12.1, 2.40.1 and 1.61.3 partially compete with FITC-labeled

2.4.4, Figure 12C and 12D, peaks K, J and G, respectively).
Example 9

-Ne_utralizinq ELISA Assays

[0300] A neutralization ELISA assay was developed to assess whether
the antibodies discussed in Example 6 could interrupt Met-HGF binding.

Delphia 96-well plates (Cat#: AAAND-0001, Wallac Inc., Gaithersburg, MD)
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t ggaact cag gcgctctgac cagcggcgtg cacaccttcc cagctgtcct
acagtcctca 180 ggactctactccctcagcag cgtggtgacc
gtgccctcca gcaacttcgg cacccagacc 240 tacacctgca

acgt agat ca caagcccagc aacaccaagg tggacaagac agttgagcgc
300 aaatgttgtg tcgagtgccc accgtgccca gcaccacctg

t ggcaggacc gtcagtcttc 360 ctcttccccc caaaacccaa
ggacaccctc atgatctccc ggactcctga ggtcacgtgc 420

gt ggt ggt gg acgt gagcca cgaagacccc gaggtccagt tcaactggta

cyepacatgd WvitOHGH bygaddingc! G0 abefddGRaat®z B aatncger well. The
cgggaggagc agttcaacag cacgttccgt 540 gtggtcagcg

t pleterAve i inbObSeaCa Y °B6F 9Hdud dr 3¢ 446 RBHAGRE 2AAPLESs were

600 aaggtctcca acaaaggcct cccagccccc

EATIGATR T PR CRIEPIER. L. BB inpes
;%o&gaﬁrﬂ:g@q %gf\éaélg ?@3&8 g %ltoug gil ﬁgg&%p&t’a%%cﬁﬁﬁ z31'-:haking:1.
o LS Tohet ot et aeiening oL v

gcaggt gaca gcaggggaac 900. gtcttctcat gctccgtgat

deaiydu2ea ngiig adthadifferert aoncertratpmeagesatic@BP antibody to
tccctgtctc cgggtaaatga 981 . <210> 24 <211> 129

HRER LY teia%’é@?Tﬁétdc{nbéhﬁbtiéﬁélté%fé‘oewg{/egﬁ‘gﬁ@?gg nM, 74.1

Descri ptron of Artificial Sequence:
TUAT Mz s SR Spich o, 2 Ol . A
S Br-11P ik ases! tPaaSatode b oachiyelitheplales.aThe
Ser Val Ay Asp Arg Val Thr Ile Thr Cys Arg Ala Ser 35
plates yereitherGincublatedset 4% ova@might emdAhen vashBgrd s with
A@n Lye Prody Lye 50. 55 - 60
PBS containing 0.1% Tween 20. Next, 100 pl per well of Biotinylated anti-
cMetR antibody (Cat#: BAF358, R&D Systems Inc., Minneapolis, MN) at 2
. pg/ml, was added. That antibody binds to the Met-HGF complexes on the
plate, but does not bind to anti-HGF antibody bound to the HGF on the plate.
The plates were then incubated for 2 hours with shaking, and were washed 4
. times with PBS containing‘ 0.1% Tween 20. Eu-streptavidin (1:1000 dilution in
Assay buffer) (Cat# 1244-360, Wallac Inc., Gaithersburg, MD) was added and
the plates were shaken at room temperature for 1 hour. The plates were then
washed 4 times with PBS containing 0.1% Tween 20. Next, 100 pl of
enhancement buffer (Wallac Inc., Cat#: 1244-105, Gaithersl;u“r.g, MD) was
added. After at least for 5 minutes, the plates were read using Europium
method on Victor 2 (1420 Multilabel Counter, Wallac Inc., Gaithersburg, MD).
[0302] Percent inhibition of Met binding to HGF (i.e. neutralization) was

calculated and ICsp values were determined using the 4 parameter fit equation
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Ala Pro Asn Leg lieu Ile Tyr Qu Ala Ser Ser Leg @n
Ser Ay val 65 70 75 80 Pro-Ser Arg Phe Ay Ay Ser
Ay Ser Ay Thr Asp Phe Thr Leg Thr. 85 90 95 Ile Ser
Ser Leg Gn Pro Au Asp Phe Ala Thr Tyr Tyr Cys dn
Gn 100 105 110 10/83 A a Asn Ay Phe Pro Trp Thr
Phe Ay @n Ay Thr Lys Val du: Ile 115 120 125. Lys
<210> 25 <211> 141 <212> PRT <213> Artifici al
Seguence. <220> <223> Description of Artificial.

S fite Versjon B0 c(Microseftdnc,1Seailian \WAh dn the/presgines of the
(Vh, H3-11)-hulg& C region <400> 25 . Met Qu Phe Ay
Leanttbedietrip NGF diteusised iviixanipdes 6cMet birldjry {8 MGF was 5
10 . 15 Vval dn Cgs An Val @n Leu Val Qu Ser
GlneuB4lizédl y Dagal fofahvoyeiperithetits afe sibwn G Figdr¥ 13er Leu
Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe 35 40 45
Ser Asp Tyr Tyr Met Ser Trp Ile Arg G n Ala Pro Ay
Lys Ay Leu 50 55 60 du TrpVal Sex Tyr Ile Ser Ser

Ser Gy Ser Thr Ile Tyr Ty "é@";&ﬁg 70 75 80: Asp Ser
Val Lys Gy Arg Phe Thr I Asp Asn Al a Lys

Aﬁ\llgutiasli:?a%ognsin Cells

A. Met phosphorylation

[0303] HGF induces Met phospharyiation in PC-3 cells (ATCC,
Manassas, VA # CRL 1435). PC-3 cells were grown in 96-well Falcon tissue
culture plates (VWR, San Diego, CA, Cat# 62740-081) by adding 1x10* PC-3
cells per welt in 100 pl RPMI 1640 (Invitrogen, Carlsbad, CA, Cat. # 11875-
093 ) containing 5% Fetal Bovine Serum (Hyclone, Logan, UT, Cat. # SH

- 30070.03) and 1x penicillin, streptomycin, giutamine (Invitrogen, Carlsbad,
CA, Cat. # 10378-016). After 24 hours of growth at 37°C under 5% CO2, the
cells were rinsed once with DMEM-low glucose (Invitrogen, Carlsbad, CA,
Cat. #11885-084) containing 0.1% bovine serum albumin (Sigma, Louis, MO,
-Cat. #A-3156) and incubated for 18 to-20 hours with 100 pl DMEM-low |
glucose media containing 0.1% boVine serum albumin (Sigma, Louis, MO,

Cat. #A-3156).

- .

[0304] Eight different dilutions of each of the ten antibodies to HGF
from Example 6 were sepérateiy prepared by serial dilution in media (DMEM-
low glucose with 0.1% bovine serum albumin) containing 200 ng/ml HGF.

The concentrations of the antibodies to HGF in the separate dilutions were:
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Sex Lein Tyr Leu G n Met Asn Ser Leu Arg Ala A u Asp
Thr Ala Val 100 - 105 ..110 Tyr Tyr Cys Ala Arg' Asp
GQu Tyr Asn Ser Ay Trp Tyr Val LeuPhe 115 120 125
Asp Tyr Trp Ay G@n @y Thr Leu Val Thr Val Ser Ser
130 135 .140 <210> 26 <211> 133 <212> PRT <213>
Artificial Sequence, <220> <223> Description of
Artificial Sequence Synt hetic HGF 1. 29 1

e 3) .. .11 <400> 26
LA ANDS r%ﬁm%ﬁ/% M 0.5 et O bovL et
Trp Ile Ser 10 15 Asp Ala Tyr Gy Asp Ile Val
I\/E@ftmﬁlaf @nﬁbgéy t(PH@FAthM aptiody/HGFdikgiops werelin@drated for
Leu Ay GQu Arg Ala Thr Ile Asn Cys LysSer Ser G n Ser

380 atinues.atl3¥°Ghe Tyr Ser Ser Thr Asn Lys Asn Tyr Lea
Ala Trp Tyr -G n Lys 50 55 60 Lye Pro Gly G’n Pro Pro

Lys Le r Trp Ala Ser Thr Arg

75° 50 Tha0BEEhe B Sieal brage i or Pt al PAEEH-omglucose
Ser Ay Thr Asp 85 90 95 Phe Thr Leu Thr Ile Ser Ser
Lesht@inmg\D d %sbevikemsevain dAlbamifal Thgn 10000 of @ach bpthelyr

Cys Gn Gn Tyr Tyr Ser Thr ProTrp Thr Phe Ay.Adn Ay

Tatibody/HGF dilutions was separately added to separate wells of PC-3 cells.
After incubation for 10 minutes at 37°C under 5% CO2, the antibody/HGF
diiutions were aspirated from the wells, and the plates were placed on ice for
1-2 minutes. The cells were rinsed once with 100 pl ice-cold PBS containing
0.3 mM sodium-o‘rtho vanadate (Sigma, Louis, MO, Cat. #S-6508). The
washed celils were incubated for 15-30 minutes on ice in 60 pl lysis buffer
containing 1% Triton X-100 (Pierce, Rockford, IL., Cat.# 28314), 50 mM Tris
pH8, 100 mM NaCl, 0.3 mM sodium-ortho vanadate (Sigma, Louis, MO, Cat.

#5-6508) and 1X protéase inhibitor cocktail (Sigma Cat. # P-8340).

[0306] Anti-Met antibody coated beads were prepared by
. incubatir_zg, Dynabeads M-280 Streptavidin (IGEN International,
Gaithersburgh, MD, Cat. #110029) with 4 ug/ml of goat-anti Met-biotin (R&D
- Systems Inc., Minneapolis, MN, Cat.# BA? 358) for 30 minutes at room
temperature in PBS containing 1% bovine serum albumin (Sigma, St. Louis,
MO, Cat. # A-7888), 0.1% Tween 20 (Biorad, Hercules, CA, Cat.# 170-6531).
A volume of 25 pl of anti-Met antibody coated beads per well was placed in

96—wel|"Costar assay plates (Corning, NY, Cat. #3365).

151



115 120 125 Lys Val Qu Ile Lys 130 <210> 27 <211>
137 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic HGF
1.29.1 Heavy chain V. region (Vh, 3-33)-

hul g&C-regi on <400> 27 Met A u Phe Gy Leu Asn Trp
Val Phe Leu Val Ala Leu Lou Arg Gy 1 5 10. 15 Val
GnCys Gn Val Gn Leu Val @u Ser GIy @y dy Vval Vval

Gn 20 25 30 Pro @y Arg Ser Leu Leu: Ser eye Al a
Al a Serl080y] phe ThNO 0@%54tb0ﬂ§agépf$@rdlff9fer@l —meil
HlsTrpVaI Arg Gn Ala Pro dy Lys Ay Len .. 50 55

60ysites as Séparataly ¥aded teeedelpwEll icoAtinify anfiecvletantitody
Tyr Tyr Ala 65 70 75 Asp Ser Val Lys Ay Arg Phe Thr

t | @oabed blads Aﬂ'ﬁe&ﬂéte?ﬁﬁeré)iﬁcd&dfe@ ﬁ)r9ph8§>r ét%g% teﬁﬁ’ﬁerature with
Leu Tyr Leu G n Met Asn Ser Leu

A seha\@qjll%goil&ﬁ I)QZ of:P/éS %@tdﬁﬁg’%&&%@g@%ﬂﬁglgumm

Th(%lgLrﬁg l\./gtlus TIUIO \@at E %{—TEQ%) 0.1 9 Tlvg’esen 2<g %gl?)razds, Hercules, CA,
Cat.# 170-6531) and 0.04 pg of the anti-Phosphotyrosine antibody 4G10
(Upstate Biotechnoiogy, Lake Placid, NY, Cat. # 05-321) was added per well
and incubated for 1 hour at room temperature with shaking. A vofume of 12.5
pl of PBS containing 1% bovine serum albumin, 0.1% Tween 20 and 8 ug/mi!
of anti-mouse ORI-TAG-label (IGEN International, Gaithersburgh, MD, Cat. #
110087) was added and the plates were incubated for 30 minutes at room
temperature with shaking. Signal (expfessed in IGEN counts) was

 determined in IGEN M8 reader (IGEN International, Gaithersburgh, MD). [Cs
values were calculated using the four parameter fit equation and the Excelfit |

. software package, version 2.0.6, (Microsoft Inc., Seattle WA). Data for two
experiments using the IGEN format is shown in Figure 14. For each of the ten
of the antibodies to HGF, ICs values were in the low nanamolar to sub-

nanomolar range.

B. Neutralization of U-87 MG GrowthISurvi‘va!

-

[0308] U-87 MG cells (ATCC # HTB-14) are a human
glioblastoma line that expresses both Met and HGF. Growth/survival of those
cells in culture is not enhanced by exogenous HGF. Endogenous Met,

however, appears to be activated by endogenous HGF under growth
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<211> 129 <212> PRT <213> Artificial Sequence - - -

<220> <223> Description of Artificial Sequence:
Synthetic HGF 1.60.1 Light chain V region (Vk, i-A20)
<400> 28 :Met Asp Met Arg Val Pro Ala A n Leu Leu Gly

Lau Leu Leu Leu Trp 1 5 10 Leu Pro Asp Thr Arg Cys

Asp Ile @n Met Thr Gn Set Pro Set Ser 20 25 30 Leu
Ser.Val Ser Val Ay Asp Arg Val Thr Ile Thr Cys Arg

Ala Ser 35 40 45 Gn Gy Ile Ser Set Tyr Leu.Ala Trp
TgPnditiangy Pisryptien ef bingingef the@e®geoona HGF to theseridagenous
Leu Ile Tyr Val Ala Ser Thr Leu.d@n Ser Ay Val 65 70

788 enayrasulidn dacpddedIpowth snder sGhyvdlet . Ay Thr Asp
Phe Thr Len Thr 85 90 Ile SerSer Leu Gn Pro Qu Asp

Val Tyr T n Asn 110 100 . 105 . Tyr
Agn Se I@Q P'\r/o E'y @ % OSH%“@? gegvyn &y 96yall Costayassay plates
Gu lle 115 .120. 125 Lys <210> 29 <211> 139 <212>
pfgoraing NYArGate #3p@5) @eqdélmegoom&mGrMbmemdla 1{Gibco

of Artificial Sequence: Synthetic HG- 1.60.1
BRL, Rockville, MD, catalog # 11125-028) containing 5% FBS. After

“approximately 24 hours, each of eleven different concentrations of each of the
ten antibodies to HGF from Example 6 was added to separate wells of U-87
MG cells. The concentrations of the antibodies to HGF in the separate
dilutions were: 100 pg/mi, 33.3 pg/ml, 11.1 pg/mi, 3.7 ug/ml, 1.2 pg/ml, 0.4
pg/mi, 0.14 pg/ml, 0.05 pg/ml, 0.015 pg/mi, 5.1 ng/mi, and 1.7 ng/ml of a

particular antibody to HGF.

[0310] Seven days after the addition of the antibodies to HGF,
the media was removed from the plates and the cells were fixed with 100 pl of

10% trichloroacetic acid (Sigma Inc., St Louis, MO Cat#: T-9159) per well and

incubated at 4°C for 1-2‘hours. The wells were rinsed 5 times with tap water. |
The fixed cells were stained with 100 pl of 0.4% sulforhodamine B (Sigma, St
Louis, MO Cat#: S-9012) in 1% acetic acid (Fisher, Pitisburgh, PA Cat#:
UN2789) by a ten minute incubation at room temperature. Following the
staining, the cells were washed 5 times with 1% acetic acid and air-dried. The
optical density of the plates at 540 nm was read on a microtiter plate reader
(SpectraMax PLUS, Molecular Devices, Sunnyvale, CA). The optical density
is proportional to the total amount of protein present in the cell monolayer, and

thus is a measure of cell survival/proliferation over the 7-day assay period. To
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Heavy chain V region (Vh, H1-02)- hulg& C region
13/83 <400> 29 Met Asp Trp Thr Trp Arg Ile Leu Phe
Leu Val Ala Ala Ala Thr Ay 1 5 10 15 Ala H's Ser
@n Val dn Leu Val Gn Ser Ay Ala Au Val Lys Lys 20
25 30 Pro Ay Ala Ser Val Lys Val Ser Cys Lys Al a Ser
Ay Tyr Thr Phe 35 40 45 Thr Ay Tyr Tyr Ile Asn Trp
Val Arg Gn Ala Prroo Ay Gn Ay Len 50 55 Gu Trp

Met Ay Trp |le Pro Asn Ser. Ay Ay Thr Asn Tyr

A %?*Clé%teﬂ@q’%m%ﬁﬂw&fwﬁ nfihitien lag e iuitedhFomparethio cells
Arg Asp Thr Ser 1116 Thr 85 90 Thr Ala Tyr Met G u Lou
sdhcuhajed mithamisatyperantied pntipedy ot with no aotibadys The ICso

Tyr, Tyr Cys AlaArg G n Leu Qu Leu Arg Tyr Tyr 125 Gy
Mataluespwied cdltdlate@Dusing thefourd@ par@metéhfit dquatidal anththe Excetfit
Val Ser Ser 130 135 <210> 30 <211> 129 <212> PRT

<%bhwate patksdeveRIan 28, (MRPSSIIAR3 SdRES VIAY i on of
Artificial Sequence: Synthetic HGF 1.61.3 Light chain

V regi on@(Vk, 1-018/08) <400> 30 Met Asp Met Arg Val
Pro Al d08H Leu Ratadpytwaexpeliments areshowp in Figure 15. All ten

of the antibodies to HGF described in Example 6 inhibited the growth/survival
of the U-87 MG cells. The ICso values of each of the antibodies were typically

less than 100 nM.
Example 11

Neutralizing in Xenograft Tumors

A. U-87 MG Xenograft Minimal Residual Disease Model .

[0312] U-87 MG cells were grown to near-confluency and then were
suspended in serum-free medium at a concentration of 25x10° cells/ml. The
cells were visually assessed to be >98.5% viable, as determined by trypan
blue exclusion. To test a single antibody to HGF, 5x10° U-87 MG celis in |
'serum free media were injected 'subcutaneously into the right flank of fifty
female nude mice (CD1 Nu/Nu, Charles River Laboratories, Wilmington,

Mass.). The fifty mice were placed into five groups of ten mice each.

[0313] Each mouse within a particular group of ten mice was treated by
intra-peritoneal injection with the same dose of the same antibody to HGF
discussed in Example 7, or with the IgG1 constant region (Isotype Centrol).
The antibody doses tested were: 1 ng, 3 pg, 10 ug, and 30 1g per injection.

The antibody injections were performed twice per week for four weeks,
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15 10 Leu Ser Gy Ala Arg Cys Asp Ile @ n Met Thr dn
Ser Proo Ser Set 20 25 Leu Ser Ala Ser Val Ay Asp Arg
Val Thr Ile Thr Cys Gn Ala Ser 35 40 An Asp Ile Ser
Asn Tyr Leu. Asn Trp Tyr Gn G@nn.Lys Pro Ay Thr 50
55 Ala Pro Lys Leu Lau Ile Tyr Ay Ala. Ser Asp Leu
GQu Thr Ay Val 8 so 65 70 75 Ser Arg Phe.Ser dy
Sur Ay.Ser Ay Thr Asp Phe Thr Phe Ala 85 90 14/83
Ile Ser Ser Leu dn Pro Qu Asp Ile Ala Thr Tyr Tyr
cpsgigningpmdap@ aftes injeotion of theNdB7AMEG tells. FTomdyr Asn
Phe Adydn @y Thr Lys Leu u Ile 115 120 125 Lys

<BisuBdments2htbbddiBweighl welRTecatdad tckl géraiedk for 30 days,
Sequence <220> <223> Description of Artificial

S . 1 - i i .
Sengng i Aol 14ITE TN G i

1 RS ORE yERTahaz o Wit Yo Sonfiofl’ St flodra gy,

an%g é(arlfﬁ.a?lus%erepzegtezdsm?é%sures ANOVA, followed by Scheffe's

post hoc test.

[0314] In separate experiments, each of the ten antibodies to HGF
discussed in Example 6 was tested in this model. A dose-response
experiment for antibody 2.4.4 is shown in Figure 16A. Arrows indicate time of
dosing, and the doses are shown in the legend. The number of animals at

each dose (out of 10) with no measurable tumor is indicated in parenthesis.
For the two highest doses tested, 10 ug administered twice per week and 30
ug administered twice per week, the inhibition of tumor growth was statistically
significant when compared to control animals receiving the isotype control at
30 ug twice per week (human IgG2 #PK16.3.1, Abgenix Inc. Fremont, CA).
Slight, but not statistically significant, growth inhibition was seen with the 2
lower doses (1 and 3 pg twice per week) of 2.4.4. Data are presented as the |
mean = standard error; n=10 animals per group and p<0.05 was considered
statistically significant. Experiments testing the other nine agt"ibodies to HGF
from Exampie 6 showed similar complete inhibition of tumor growth at the

higher doses.

B. U-87 MG Xenograft Established Disease Model
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Pro Ser G n Thr Leu Ser Leu Thr Cys Thr Val Ser Qy
Ay Ser Ile 35 . 40 45 Ser Ser Asp Ay Tyr Tyr Trp Ser
Trp Ile Arg An Hs Pro Ay Lys 50 55 60 dy Leudu
Trp lle Ay Tyr Ile Tyr Tyr Ser Ay Ser Thr Tyr Tyr

65 70 75 60 Asn Pro Ser Leu Lys Ser Arg Val-Thr lIle
Ser Val Asp Thr Ser Lys 85 90 95 Asn G n Phe Ser Leu
Lys LeuSer Ser Val Thr Ala Ala Asp Thr Al a 100 - - 105

110 Val s Ala Arg Ser Hs Leu His, Tyr

Asp. s&QS é’f ;W%PPQS in sprln pise nﬂ?ﬂlwereﬂwec@djlf@yude
Al a Phe Asp IIe Trp Ay An Gy Thr Met Val 130 135
10vce, Tellewingdbe pwedurq@cusg@dﬂbsge irExample 9 1A<msors
PRT <213> Artificial Sequence 15/83 <220> <223>

Dezre iafiowed to hrow forf apprekinGeglytnceve Syt tthey Kched a
1.74.3" Light chain V region (Vk, 1-012/02) <400> 32

Mablufiep ofMe2 00\ riin Madfol mtAl- %ﬂoﬁeh?&b&rﬁg&r@%d{%di&%o HGF
Leu Leu Trp 5 10 15 Leu Cys Asp Ile

ool TR B e e e 28 0 0
100 pg, or 30 ug twice per week beginning on day 16, as indicated by the
arrows in Figure 16B. Tumor volume was measured and evaluated as
described above. The numbér of animals (out of 10) with no measurable
tumor on day 30 is indicated in parenthesis. Complete inhibition of U-87 MG
tumor growth was observed at all doses. Statistically significant regression of
the established tumor\é was achieved by day 29. In separate experiments,

- each of the ten antibodies to HGF discussed in Example 6 were tested in this

- model and complete inhibition was observed at the higher doses of each

antibody.
C. Ranking Antibodies in the U-87 MG minimal residual disease model

{0316] To determine the relative potency of the ten antibodies to HGF
discussed in Example 6 in the U-87 MG tumor model discussed in Example
1 1A, a low dose that only partially inhibited tumor growth in the minimal
residual disease modei was chosen. Preliminary dose-response studies
(Figure 16A) suggested that 5 pg twice per week would give partial inhibition
by__ the antibodies to HGF. A series of head-to-head experiments comparing

up to 5 different antibodies to HGF were conducted. Results from two of

these experiments are shown in Figures 16C and 16D. The ** indicates those
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35 40 45 dAn Ser Ile Asn Ser Asp Lets Asn Trp Tyr Gn
GnLys Pro Ay Lys 50 55 60 Val' Pro Lys Leu Leu
Ile Tyr Val Ala Ser Ser Leu Gn Asn Gy Val 65 70 75 -
- .80 Pro Ser Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp
Phe Thr Leu Thr 85 90 " .95 Ile Ser Ser Len A n Pro
Glu. Asp Phe Ala Thr Tyr Tyr Cys G n-Arg. 100 105 110
Ser Tyr Ser Thr Pro Pro Thr Phe Ay Pro @y Thr Lys

Val amihodidscto HBF kR4 signifid@ritly ihlibited 1@moBgrowth confpakdd to the
139 <212> PRT <213> Artificial Sequence .<220> <223>

De 288 Rinda80 hirbl Q. hetic HGF
1.74. 3. Heaf\‘/}yéechairn @ reSWV %?-hulg@ C

Lo vai P2 Rditey M rdBfind SRpdinetisPuelioeri@ngiusiig e
ValestgisliEd U8 capass mefefdisgrosed tsfponele 178, yafhoss

Ser Cys Lys Ala Ser Gy Tyr Thr Phe 35 40 . 45 Thr dy

Ty ©XPpeFiments, [ ¢oser ¢f Mhjig,A2X per weskavay used.yRebsultfrgm two of
Leu 50 55 60 Qu.Trp Met Ay Trp Il eASn Pro Asn Ser

A yhéde/exdpurindents Bye shbwn6h Figuré51680aA$H1BB.
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Gn Lys Phe G n Ay Arg Val-Thr Met Thr Arg Asp Thr
Ser Ile Ser 85 90 95 Thr Ala Tyr Met Qu Leu Ser Arg
- Leu Arg 5er Asp Asp Thr Ala Val 100 105 110 Tyr Tyr
Cys Ala Arg Gu Len Gu Leu Arg Tyr Tyr Ay Met Asp
Val 115 '120 125 Trp Ay Gn dy Thr Thr Val Thr Val
Ser Ser 130 135 <210> 34 <211> 129 <212> PRT <213>
wﬁ\réi.f i cial Sequence <220> <223> Description of
&GP ci al Sequence:. Synthetic HGF 1.75.1. Light
chain V region (Vk, 1-A30) <400> 34 Met Asp Met Arg

VaAnRsalat®ldepdipepligs cbipriSing dt @aask eHe ledkhplétfierftaity 1 5
10 15 Pheq)grgé) Ay A lZmArgﬁQ/s Asp Ile n Met Thr

it Bron Ay
amipeo Spenptonrseigdtonony, Serct spFepa

g : T ,

) haAtgctpisph s B 3 i g

: 5 . s _ Sar . .
S St S o D g
settRbrdnh GerfPRY or%%’nide?é}nﬁo%cﬁ(r)&s Ghlhe RN & ghitamib¥! amino

Tyr Cys Len A n 100 105 11

acid e is selected from serine, glycine, or aspartic acid; amino acid f is selected from
valine or isoleucine or is not présent; amino acid g is selected from ileucine or
phenylalanine or is not present; amino acid h is selected from phenylalanine or tyrosine
or is not present; amino acid i is serine or not present; amino acid j is serine or not
present; amino acid k is selected from asparagine, threonine, or not present; amino acid
lis selected from asparagine, isoleucine, or valine; amino acid m is selected from lysine,
arginine, asparagine, or aspartic acid; amino acid n is selected from asparagine or
serine; amino acid o is selected from tyrosine, aspartic acid, tryptophan, or asparagine;
amino acid p is leucine; aﬁd amino acid q is selected from alanine, glycine, or
asparagine;

wherein CDR2a comprises the amino acid sequence r s t u v w x, wherein amino
acid r is selected from tryptophan, alanine, valine, glutamic acid, or glycine; amino acid s
is alanine, amino acid t is serine, amino acid u is selected from threonine, serine, or
aspartic acid; amino acid v is selected from arginine or leucine; amino acid w is selected
- from glutamic acid, glutamine, or alanine; and amino acid x is selected from serine,
: ésparagine, or threonine;
| wherein CDR3a comprises the amino acid sequence y za' b’ ¢ d e f g I,
wherein amino acid y is selected from glutamine or leucine; amino acid z is selected

from glutamine, asparagine, or arginine; amino acid a’ is selected from tyrosine,
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H's Asp Ser Tyr Pro Lein Thr Phe Ay Ay Gy Thr Lye
Val Qu lle 115 120 125 Lys <210> 35 - <211> 144
<212> PRT <213> Artificial Sequence 17/83 <223>
Description of Artificial Sequence: Synthetic HGF
1.75.1 Heavy chain V region (Vh, V&A&-31)-hulg& C
regi on <400> 35 Met Lys His Leu Trp Phe the Leu Leu
Val Ala Ala Pro Arg 1 - 10 15 Val Leu Ser

h'éi"ﬁ"%ﬂ’a'@% U IEriag: na'@l“G %‘éq bc;'%/w%qufwwbewbalanmes tgpsine,

ro Ser dn. TP Leu Ser Len Thr Cys Thr Val Ser
aiﬂa{}""d » 8ARATFYiRP, O8is0kHCIngG amino agly C@ﬁe'@t?dm swrre glygine, or

Lys 50 55 60 Leu

=Lt T 659 i e #@?mweﬁmgﬁwr@*qﬁ xponig, phwaalamne

asﬁéhlc %% % f;m%ﬁoﬁ.}zﬁt?;;@%ag{ gm;?'gacggeu ol Ser o %@;ﬁj is ﬁg)!me oris
o ThrAla 100
e éf?ﬂ anfife ¥la K 1500 @?{ﬁ*&%ﬁg&%@% Ij 'aﬂﬁ*r%"e and
25 T Met
'ﬁ?%&gﬂq‘cﬁﬁh’éa@”%{asf’]ﬁ‘%%él r5VaIyr Ser Stir 130 135
140 w!ﬁéigﬁéséolﬁ%?aﬁ@e, :lr?’gssociation with an antibody heavy chain, is capable

of binding hepatocyte growth factor (HGF).

2. The polypeptide of claim 1, comprising at least one amino acid sequence

selected from SEQ ID NO: 60, 61, 62, 63, 64, 65, 66, 67, 68, and 69.

3. The polypeptide of claim 1 or 2, wherein the polypeptide is a specific

binding agent.
4. The polypeptide of claim: 1 or 2, wherein the polypeptide is an antibody.

5. An isolated specific binding agent, wherein the specific binding agent
comprises:
(i) a first polypeptide comprising at feast one complementarity determining region
(CDR) selected from CDR1a, CDRZ2a, and CDR3a
wherein CDR1a comprises the amino acid sequenceabcdefghijkl
m n o p g, wherein amino acid a is selected from lysine, arginine, or glutamine; amino
acid b is selected from serine or alanine; amino acid c¢ is serine, amino acid d is
glutamine; amino acid e is selected from serine, glycine, or aspartic acid; amino acid f is

selected from valine or isoleucine or is not present; amino acid g is selected from leucine

159



<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic HGF
2.4.4 Light chain V region (Vk, 4-B3) <400> 36 - Mt
Val Leu dn Thr Gdn Val the Ile Ser Leu Len Leu Trp
Ile Ser 1 510 15 .. . dy Ala Tyr Ay Asp Ile Val
Met Thr G n Ser Pro Asp Ser Leu Ala 20 25 30 Val Ser
r Serd n. Ser

or :?Ee@%gmﬁ% U %Eéaf*’féﬁ | aaiesaid A sgkoieg droms ﬁhw#a'am? or
o e et wbfo il o o el aoge b e o
rote S il S5 T $ee0 oM ARrar S, pee%vs{}er g redhagiiea hine
acigj’lf's %I&t@! ﬁor? éépé%gmé sol’%&n V%lr v%l}/ne ?Wrnolﬂ]c |:sL %aeﬁt-le;g rfrom
B Bl 0, o b S By
or serine; amino acid o is selected from tyrosine, aspartic acid, tryptophan, or
asparagine; amino acid p is leucine; and amino acid q is selected from alanine, glycine,
or asparagine;

wherein CDR2a comprises the amino acid sequence r st u v w x, wherein
amino acid r is selected from tryptophan, alanine, valine, glutamic acid, or glycine; amino
acid s is alanine, amino acid t is serine, amino acid u is selected from threonine, serine,
or aspartic acid; amino acid v is selected from arginine or leucine; amino acid w is
selected from glutamic acid, glutamine, or ala_mine; and amino acid x is selected from
serine, asparagine, or threonine;

wherein CDR3a comprises the amino acid sequenceyza b’ ¢ d’ e’ ' ¢
h’, wherein amino acid y is selected from glutamine or leucine; amino acid z is selected
from glutamine, asparagine, or arginine; amino acid a' is selected from tyrosine,
histidine, alanine, or serine; amino acid b’ is selected from phenylalanine, tyrosine,
aspartic acid, asparagine, or isoleucine; amino acid ¢’ is selected from serine, glycine, or
asparagine; amino acid d' is selected from proline, tyrosine, threonine, phenytalanine,
aspartic acid, leucine, or tryptophan; amino acid €’ is proline; amino acid f is proline or is
not present; amino acid g’ is tryptophan, leucine, proliﬁe, fyrosine, or isoleucine; and
amino acid i’ is threonine or asparagine; and

wherein the first polypeptide, in association with an antibody heavy chain,

is capable of binding hepatocyte growth factor (HGF); and
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<223> Description of Artificial Sequence;.Synthetic HGF

2.4.4 Heavy chain V region (Vh, VG 4-31)-hulg& C

region <400> 37 Met Lys His Leu Trp Phe Phe Leu Leu

Leu Val Ala Ala Pro Arg Trp .1 5 10 15 1Ile Leu Ser

Gn Val Gn Leu Lys Gu Ser Ay Pro Ay Len Val Lys 20

25. 30 Pro Ser Gn Thr Leu Ser Len Thr Cys Thr Val
Ser d

17 Gk S Blmpfoemif et St Stagensiy i
T T T S
regé?) n (gﬁlﬁ) %%?Ct% ﬁo&%@) '%%e‘;gﬁﬁs% é’rk%[ﬁl?% oyrSer yrLeuerLys )éer
g Simsor Elertuor o 4¥9ho 838 oLdlentE S8 17D Wie S po -
S N
g s 0 WS By 38 e
isGeldind; Ghitho H0EYEB GRositg 2ininG 2637 [ReSdddd AR tRbsine or glﬁ/cine;
Artificial Sequence: Synthetic HG- 2.12.1 Light chai
avinb @@idqhs $&lkctePfrbm/iscléucired Ridthisthe, or tryptophan; and amino acid g is

selected from histidine, asparagine, or serine;

wherein CDR2b comprises the amino acid sequence hijklmnopqrs
t u v w x, wherein amino acid h is selected from tryptophan, tyrosine, valine, asparagine,
or glutamic acid; amino acid i is selected from isoleucine, phenylalanine, or valine; amino
acid j is selected from asparagine, serine, tryptophan, or tyrosine; amino acid k is
selected from proline, serine, tyrosine, or histiding; amino acid | is selected from
asparagine, serine, or aspartic acid; amino acid m is selected from serine or glycine;
amino acid n is selected from glycine or serine, or is not present; amino acid o is
selected from glycine, threonine, aspartic acid, serine, isoleucine, or asparagine; amino
acid p is selected from threonine, isoleucine, or lysine; amino acid q is selected from
asparagine or tyrosine; amino acid r is selected from tyrosine or histidine; amino acid s is
selected from alanine or asparagine; amino acid t is selected from glutamine, aspartic
acid, or proline; amino acid u is selected from lysine or serine; amino acid v is selected
from phenylalanine, valine, or leucine; amino acid w is selected from glutamine or lysine,
and amino acid x is selected from glycine or serine;

wherein CDR3b comprises the amino acid sequenceyza' b’ c’d e’ f g
RijkIm no p q r, wherein amino acid y is selected from glutamic acid, aspartic
acid, serine, or glycine, or is not present; amino acid z is selected from leucine, glutamic

acid, aspartic acid, histidine, proline, or glycine, or is not present; amino acid a’ is
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g'!g Mt Au Ala Pro Ala G n Leu Leu Phe Leu-Leu Leu
Lau Trp Len Pro t 1 5 10is - Asp Thr Thr Ay Qu
Ile Val Met Thr A n Ser Pro Ala Thr Leu Ser, 20 25 30
Val Ser Pro Gy GQu Arg Ala Thr Leu Ser Cys Arg Ala
Ser A n Ser 35 40 45 Val Asp Ser Asn Leu Ala TrpTyr
Arg An Lys Pro dy @n Ala Pro 50 55 60 Arg Leu Leu
Ile Tyr Gy Ala Ser Thr Arg Ala Thr Ay Ile Pro Ala
O%’/Q“TES?M%’O'P f

selgsted 96idy tyRENGepr lengingr ignpt gegsen; \aming acid p' is
he Thr Leu Thr Ile Ser - . 85 90 . 95 Set Leu Gn .
SeSEed T RUFNPhRSPArgINgalglyelie. Higliding, dyrepiRe.@rrirypiaphpn.eor is not
100, 105 110, Asn Trp -Pro Pro Ile Thr Phe Ay G n- d .
PrFRP AFYNAL3GH €113 s¢ipeled {fam arginige, siing pejutawie ged, dyosing, diveine,
i fici < > - -
o LR BT SR RIS 3 ont i
& %gfe@: ftdg%jnﬁioé)@%% e:rl Fyg%flav of giﬂoga%aénq%gir@@cie)fés fRartic acid
o YR TR S o HELR R o B, &1 bl sont
Q. .eu y . 25.30__.Pr.o_Ser r
anfgh ol 3 %ol ot b fresdft Etdpg il Fesebrd gt or
NSer,  f Tyr . Trp.oar:. T P . :
tyr@?@e, %‘? SlS éo§ p[éeé%nt, ¥hind Qcéﬁ is ge?ec'tédefrgfhgtya@siﬂe, E;I%taﬁ{lg acid, or
aspartic acid, or is not present; amino acid k' is selected from tyrosine, phenylalanine, or
aspartic acid, or is not present; amino acid I is selected from tyrosine, aspartic acid,
histidine, or tryptophan, or is not present; amino acid m’ is selected from tyrosine,
glycine, aspartic acid, proline, or serine, or is not present; amino acid n' is selected from
glycine, valine, tyrosine, or aspartic acid, or is not present; amino acid o' is selected from
leucine, alanine, glycine, or tyrosine, or is not present; amino acid p’ is selected from
methionine, phenylalanine, or tyrosine; amino acid ¢’ is aspartic acid, and amino acid r’

is selected from valine, tyrosine, isoleucine, or proline; and

wherein the second polypeptide, in association with an antibody light
chain, is capable of binding HGF.

- 6. The specific binding agent of claim 5, comprising at least one amino acid

sequence selected from SEQ ID NO: 60, 61, 62, 63, 64, 65, 66, 67, 68, and 69.

7. The specific binding agent of claim 5 comprising:
a heavy chain comprising a first variable region comprising an amino acid
sequence at least 90%, 95%, or 99% identical to an amino acid sequence selected from -

SEQ ID NO: 25, 27, 29, 31, 33, 35, 37, 39, 41, and 43; and
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.50 55 60 20/83 QGu Trp Ile Ay Tyr Val Tyr Tyr Ser

Ay Ser Thr Asn Tyr Asn Pro 65 70 75 80.. Ser Leu Lys
Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn G n

85 90 95 Phe Ser Leu Lys Leu Asn Ser Val Thr Ala Ala

Asp Thr Ala Val Tyr,.. 100 105 110 Tyr Cys Ala Arg

Ay Ay Tyr Asp Phe Trp Ser Gy Tyr Phe Asp Tyr 115

120 125 rp Ay Gn dy Thr, Leu Val Thr Val Ser Ser

130 i%@h ‘}?ﬁbg"%@fﬁ%i eporyl varabls. regien comeising an amino acid
s%rut?niluc}ce% :Ie%lst g@gugy Sr l?:]f;%tfc% t%rq@—gDen;r?cElI@g (t:ilsgc?qgn%fselected from

re VI 1 > 40 Met Asp Met Arg

SSSHETE gd%@éoé% ﬁg 3‘9 20 eu Leu Trp | 5

10 15 Phe Pro Ay A a Arg Cyr Asp Ile Gn Met Thr dn
&er ARpecifie birSing ager acc@SiriPtolaainSerwiidreinSkie syatificlbinding
Asp Arg Val Thr Ile Thr Cys Arg AlaSer - 35 40 . 45 -

ddent Rhy at leastsre e BelertedFomTaPeohipeted ForBindihy fo HGF
Pro Gy Lys, 50@2@60 Ala Pro fcy%ArgLeu h%Tyr

6
Sl sl d2 1 00 10

1@?51.1]_@.91:4, 2.12.1,2.40.1, and 3.10.1; b) binds to the same epitope of HGF
as at least one antibody selected from 1.24.1, 1.29.1, 1.60.1, 1.61.3, 1.74.3,
1.75.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1; and c¢) binds to the same antigen as |
that bound by at least one antibody selected from 1.24.1, 1.29.1, 1.60.1, 1.61.3,

1.74.3,1.75.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1.

9. The specific binding agent of any of claims 5-8, wherein the specific binding

agent is an antibody.

10.The antibody of claim 9, wherein the heavy chain and the light chain are

connected by a linker.
- 11. The antibody of claim 9, which is a single-Fv antibody.

12.The antibody of claim 9, which is an immunologically functional

-immunoglobulin fragment.

13. The antibody of claim 9, which is an Fab antibody.
14.The antibody of claim 9, which is an Fab’ antibody.
15. The antibody of claim 9, which is an (Fab')? antibody.

16. The antibody of claim 9, which is a fully human antibody.
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85 90 - 95 Ile Ser Ser Lein A n Pro Qu Asp Phe Al a
Thr Tyr Tyr Cys Leu G n. 100 105 110 His Asn Ser Tyr
Pro Leu Thr.Phe Ay Ay Ay Thr Lys Val u lle 115
120 125 Lys . <210>41 <211> 140 - - - - 21/83
<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic HGF
.1 .. .Heav hai .region (Vh, YG 4-31)-hulg& C

&egﬁ%ﬂ"t‘b&f@dﬁ Cf@lml\ﬁtw\{ﬂ%%l—? E” @U’Z‘{’X “bﬁ‘é&%he Leu Leu
Leu Val Ala Ala Pro Arg Trp 1 5 10 1 15 Val Leu Ser
18, Thd/ahtikddy dftbifd 9 villich B citimériBaptifday. Leu Val Lys 20
25 30 Pro Ser Gn Thr Leu Ser Leu Thr 'Cys Thr Val Ser
Z e aHIRRly i e, B8 qiBpgLintufishindho bHGH Bya o

ulrplle Ay Asn lle Tyr Tyr Ser Ay Ile Thr Tyr
Tyr 65 70 75 80 Asn Pro Ser Leu Lys Ser Arg Val Thr
XeAn Selatethelhime Tiat pRetucky a spBbifie Girkbng AgentGatofdieg Betlaim
Leu Lye Leu Ser Ser Val Thr Ala Ala Asp Thr Ala 100
7105 110 Val Tyr Tyr Cys Ala Arg Asp Pro Leu Tyr Qy
Asp Tyr Ay Phe Asp

21.The isolated cell line of claim 20, wherein the specific binding agent is an

antibody.

22. A composition comprising a specific binding agent of claim 7 and a

pharmaceutically acceptable carrier.

23.The composition of claim 22, wherein the specific binding agent is an

antibody.
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115 120 125 .Pro Trp Ay Gn Gy Thr
Ser
<213> Artificial
Artificial

\%
G

Asp. Thr Thr Ay GQu Ile Val
Thr

Leu Val Thr Val
130 135 140 <210> 42 <211> 128 <212> PRT
Sequence <220> <223> Description of
Sequence: Synthet}©8HGF 3.10.1 Light chain
region (Vk, 3-L2/L16) <400>42 Mt dQu Ala Pro Ala

n Leu Leu Phe Leu Leu Lau Leu Trp Leu Pro 1 5 10 15
Met Thr Gn Ser Pro Ala ‘
20 25 30 Afgivseee Brorcy G u Arg -Ala Thr

Ser

Leu Ser

Leu Ser Cys Arg Ala Ser G n Ser 35 40 45 Val
GndnLys Pro dy Gn Ala Pro.

11ASAMGRUINE A Trp Tyr o
Leu Leu Met Tyr Ay Ala Ser Thr

50%“66 283 Arg

U%Eésﬂﬁmé?%/q le ProAla. 65 70 75 80:
GI “8er Ay Thr du Phe Thr-
G u Asp Phe Al.a Val
- 100 105 110 Asn Trp Pro Pro

& OxE

Q/s Gan Gn Tyr Asn.

éfr Len G n Ser

-Ser

I'l.e .Ser
Tyr

_12d>| epEdirIPhantinG Q;m@ ¥o T—iam‘&cg-rtemo&m shb@or#ys 115

120 125

130> 6843.

140>
141>

150>
AS51>»

160> 194

170>
210> 1 .
211> .387

(212> DNA
213>

220>
223>

51-304

US. 60/488, 681
2003-

07-18

PatentIn_Ver; 3.2

Ar;iﬁieial_Sequepce

chain V reglon {(Vk, 1- LlS}

400> 1

itggacatga
igatgcgaca
jtcaccatea
iaaccaggga
:catcaaggt
ragcctgaag
jgccaaggga

210> 2

2211> 423
212> DNA
22135

z220>
223>

gggtgecege

-tccagatgac

cttgteggge
aagcccctaa
tcaggeggeag
attttgcaac
ccaaggtgga

tcagetectyg

ccagtcteca
gagtcagggt
cctoctgate
tggatctggy
ttactattgt
aatcaaa

Axtificial Sequence-

<210> 43 <211> 139

gggctcctge
tctteegtgt
attagcaget
tatgaagcat
acagatttca
caacaggceta

tgctetggtt

ctgcatetgt:

ggttagcctyg
ccagtttgca
ctctcaccat
acggtttece

chain V region (Vh ‘H3~-11) hngG2 C region) .

400> 2

cccaQQtECc

aggagacaga

gtatcagcay
aagtggggte

cagcagectg.

dgtggacgtte

Ser

Arg. Phe Ser’"~“'
Leu Thr :
Tyr

Descrlptlon of Art1f1c1al Sequence. Synthetlc HGF 1. 24. 1 nght

60

120 -
180~

240
300

360
387

Description of Art1f1c1a1 Sequence Synthetlc HGF 1.24.1 Heavy

itggagtttg ggctgagctyg ggttttcctt gttgctatta taaaaggtgt ccagtgtcag 60 o
jtgcagetgg tggagtcetygy gggaggettg gteaagectg gagggtccect ‘gagactctec 120
:gtgcagcet ctggattcac cttcagtgac tactacatga getggatccg ccaggcteca 180
Jjogaaggyge tggagtgggt ttcatacatt agtagtagty gtagtaccat atactacgea 240 .
jactctgtga agggccgatt caccatctce agggacaacg ccaagaactc actgtatetg 300



<212> PRT <213> Artificial
Description of Artificial

Sequence
Sequence:

<220> <223>
Synt hetic HGF

3.10.1 Heavy chain V regi enggVh, VG 4-34) - hul gGlL C
regi on <400> 43 Met Lye His Leu Trp the Phe Leu Leu

Leu Val
G n Val
2025 30

Ala Ala Pro Arg Trp 1 5 10 15 \Val
G n Leu G’n G’n Trp Gly Ala Gly Leu Len Lys

Pro Ser

I g o

U hr

Asn Pro 65 70 .75 80 Ser

<238p 3\/al

er y
. <2Bos- Len

Tyr

Asp Thr Ser
Ser Val

Ser

Val

Tyr. Aap Tyr
Thr Val

Ser

Lys Mh G n .
Thr Ala Ala Asp. Thr Al a Val
PickdP sedddnclys Ala Arg Ay Gy Tyr Asp Phe Trp
115. 120 125 Trp Ay Gn Gy

Ser <210> 44 <211>

Leu

g
354

Pr o] Pr o] il_:,gg%cca
GuTrp lle Ay Qu Ile Asn HIS Ser
Leu Lye Ser Arg Val

-85 90

130 135

¥ Ea avai
e g g
y Len 50 55 60 423

Leu Ser

Ay Ser Thr Asn Tyr

Thr ||

95 the Ser

e
Len

Tyr

<237 Description 9§ PRIfiesalSeqyepre Syt idhde?H 3/ 85m
. <220shain b zegiga sty ot F% Segten

pathetic Human Kappa

atggtgtige
gacatcgtga
atcaactgca
tggtatcaga
‘gaatcogggg
atcageagcec
cocgtggacdt

<210> 4
.<211> 411
<212> DNA
<«213>

«220>
<223>

agacccaggt
tgacccagte

agtccagcea

agaaaceggyg
tecctgaccg
tgcaggectga
tcggecaagg

cttcatttct
toccagactod
gagtattttt
acagectoct
gttcagtggc
agatgtggea
gaccaaggtg

Artificial Sequence

of Artificial

ctgttgetet
ctggetgtgt
tacagcteca

aagctgetea,

agegggtctg
gtttattact
gaaatcaaa

ggatctetga
ctectgggega
ccaataagaa
tttactgggce
ggacagattct
gtcagcaata

chaln Vv region (Vh, 3-33}- hulgG2 C reglon

}&400; 4
atggagtttg

gtgcagetag

tgtgcagegt
ggcaagggac
" gactcegtga
caaatgaaca
ggegagggtt

'<210> g
<211> 387
<212> DNA

ggetgaactg
tggagtctgg
ctggattcac
tggagtgggt

agggccgatt

gcctgagagce
ttgactactg

ggttttecte
gggaggcgtyg
cttcagtage
ggcagttata
cacecatotoe

cgaggacacyg
.gggccaggga

© <213> Artificial Sequence

| «220>

gttgctottt
gtocagecty
tatggeatgc
tggtatgatg
agagacaatt
getgtgtatt
accctggtcea

taagaggtgt

ggaggtcect
actgggteeyg
gaagtgataa
ccaagaacac

actgtgcgag.

cegtetetag

Sequence:

tgoctacgga
gagggecace
ctacttagct
atctaccegg
cactetcace
ttatagtact

coagtgteag
gagactctoc
ccaggeteocg
atactatgca
gctgtatctyg
agaggactac
t N

60
120
180
240
300
360
399

Description’ of Art1f1c1al Sequence: Synthetlc HGF 1.29.1 Heavy

60
120 .
180
240
300
360
411

<223> Description of Art1f1c1a1 Segquence: Synthetlc HGF 1.60.1 Light -

chazn V region (Vk,

. <400> 5
.“atggacatga
agatgtgaca
‘gteaccatca
. .aaaccaggga

gagtgeecge

tccagatgac
cttgcegggc
aagttectaa

—AZO)

tcagctcetyg ggactcctge

ccagtcteca
gagtcaggge
gctectgate

tectecectgt
attagcagtt
tatgttgcat

-;gctctggcq cccagatace 60

ctgtatetgt cggagacaga 120
atttagcctg gtatcagceag 1B0
ccactttgca atcaggggtc 240



Const ant Regi on <400> 44 Arg Thr Val Ala Ala Pro Ser
Val Phe Ile the Pro Pro Ser Asp Qu 1 5 10 15 Gn
Leu Lys Ser @y Thr AIa.Sg;B al Val Cys Leu Leu Asn
Asn Phe 20 25 30 Tyr Pro"Arg Gu Ala Lys Val @n Trp
Lys Val Asp Asn Ala Leu Gn 35 40 45 Ser Ay Asn Ser
Gn @u Ser Val Thr Qu A n Asp Ser Lys Asp Ser 50 55
c@fcr Yt dargraRbg LigdatathgdSataght s chOtt clddcchie da G6gckyts 300
chjcatdsp dhgtrddapc 3B BELFY cFHagrta ymgtdagct Ps tiArt Oy B6o
ogogepe T@sNrgia BIFCades G n Ay Leu Ser Ser 85 90 9§87
Pro Val Thr Lys Ser Phe Asn Arg Gy Qu Cys 100 105
b0z 45 <211> 330 <212> PRT <213> Artificial
guence <220> <223> Description.of Artificial -
<ﬁeae}umrce: Synthetic Human 1 gGl Constant Regi on <400>'
<ZB>Aperigskeiathjearspased y Pro Ser Val Phe Pro Lou Ala Pro
Ser Ser Lys- 1 510 - - 15 Ser Thr Ser Ay @y Thr
M4 Bl oBLE 4 bl \Blhudits. AsRnliic 36 35680 ubhg
o znaiW

Thr Ser
<400> 6
atggactgaga
gtgcagctgg
tgcaaggett

ggacaagggc

cagaagtttc
gagctgagca
ctacgctact

<210> 7

<211> 387
«212> DNA
<213>

<220>
" «223>

35 . .40 4
cctggaggat
tgcagtctgg
ctggatacac
ttgagtggat
agggceagggt
ggctgagagce
acggtatgga

cctottettg

ggctgaggtg:

cttecaccgge
gggatggatc
caccatgace
tgacgacacyg
cgtetygggyc

Artificial Sequence

gtggcageag
aagaagoecty
tactatataa
aaccctaaca
agggacacgt
gecegtgtact
caagggacca

chain V reglon (Vk 1- 018/08)

<400> 7

atggacatga
" agatgtgaca
gtcaccatca
aaaccaggga
ccatcaaggt
- cagcctgaag
ggccagggga

<210> B
<211> 444
<212> DNA

gggtgecege
tccagatgac
cttaccaggce
cagccectaa
tcagtggaag

‘atattgcaac

ccaagctgga

tcagctcetg

ccagteteca
gagtcaggac
actcctgate
tggatctggg

atattactgt

gatcaaa

<213> Artificial Sequence

.<220>

gggctcoctge
teoteeotgt
attagcaact
tacggtgcat
acagatttta
caacagtatg

ccacaggagce
gggecteagt
actgggtgcg
gtggtggeac
ceatcaccac
actgtgcgag
cggtcaccgt

tgetetgget
ctgeatetgt
atttaaattg

cegatttgga

ctttegecat
ataatctcece

ccactcoecay
gaaggtctco
acaggcccct
aaactatgca

agectacatg

agaactggaa
ctctagt

cteaggtgcece
aggagacaga
gtatcagdag
aacgggggtc
tagcagectg
gtacaatttt

Qg GFhrm\laIz)SaﬁxgEnp: eegioSer dy A a LeU

607
120

180

240
300
360 :
417 .

'Descrlptlon of Art1f1c1al Sequence- Synthetic HGF 1. 61 3 nght

60
120
180
240

300 -
360 . .

387

<223»> Description of Artificial Sequence- Synthetic HGF 1.61.3 Heavy
chain V regxon (Vh, 4-31)- hulgez c region

 <40Q0> 8

atgaaacacc
gtgcagctgc
-tgcactgtct
cacceaggga

tgtggttcft cctocetgetyg gtggeagete:

aggagtcggg cccaggactg gtgaageett
ctggtggctc catcagcagt gatggttact

agggectgga gtggattggy tacatctatt

ccagatgggt cctgtcccag 60
cagagaccct gtecctcace 120
actggagctg gatccgecag 180 .
acagtgggag cacctactac 240



d yVval
Tyr Ser
Ser Ser
Asn Val

85 90 95 24/83

Thr H s

du

Pro g
Procdots

AE Gt dddt
gAGqra¥ady

150 155 160 Tyr Val

hr

k.

H s Thr

a@t%ﬂﬁg\/&l

Phe Pro Al a Val
50 55 60 Leu Ser
Leu Ay Thr @ n Thr

Leu A n Ser Ser Ay Leu
Ser Val Val Thr Val Pro Ser
65 - 70 75 80 Tyr Ile Cys
Asn His Lys Pro Ser Agr{Bf’hr Lys Val Asp Lys
Lys Val Gu Pro Lys Ser Cys Asp Lys
Thr.Cys Pro Pro Cys. 100 105 110 . Pro Ala-
& Eﬁ QA AL £reQag28badAb g2 adegt ccabRERE Qo0
jzag g 1S olc lay§aAGEot THitakedtge Mpigat dceaSe60
Viajge fdta£yretggcodfI0ctt3bodAd Mabgdsgha AP
SegcchigcGagtAsp Pro G u Val

Lys Phe AsnTrp P4%

Lys Pro Arg G u

by Tyr Arg Val

Val

Asp Ay Val

Ser Val

d u Val

H's Asn Ala -
165 170 175.. du dn Tyr Asn
Leu Thr Val Leu- .180 -

80 His G@n Asp Trp Leu ken Ay.Lys Au Tyr Lys

Lys> bysifWalalSeequégee 195 200 205 Lys Ala Len Pro-Ala

Pro lle @Qu Lys Thr

Il e Ser

Lys Ala Lys dyn

210215 -

220 d sn rPr O; AT efLL C% yrﬁ!e-T J&E.CL!%'# Rr'?Q‘.Pr Qght. - 7
€&t~ AP D, E:Qﬁ%%ﬁgg-&éﬁo%% 558 Leu Thr Lys Asn o
Gln. Val Ser Leu Thr Cys Lea Val Lye Gy Phe Tyr 245 -

- Ab06> 255

Ehyad@rer PEBLISFEIk EFRICTOHE IG5 TTEL

THREIYPER
ggsccatca,

caggga
ccatcaaggt
caacctgaag
ggccctggga

10
417
DNA

<210>
<211>
<212>»
213>

220>
<223>

- <400> 10
atggactgga
gtgecagetgyg
tgecaaggett
ggacaaggga

- cagaagktttc

gagctgagca

ctacgectact

<210>
<21l>
«212>
<213>

11
aa7
DNA

<220>
<223

Ile Al a Val

Pro Ser Asp A u

n Ser. Asn
Be §§3§§§“§%§20
cttgeeggge gézggggggzﬁgﬁig agc Gt @ta_ ,gf, kho -

aagtecctaa geotcctgate tatgttgcat ccagtttgea asatggggtc 240

Trp G
ASHITES
AR R

tcagtggcayg tggatctggg acagatttca ctetcaccat cagcagtetg 300 ff o

attttgeaac ttactactgt caacggagtt acagtacccco teccacttto 160

Descriptio

ccaaagtgga tatcaaa

cctggaggat
tgcagtctgg
ctggatacac
ttgagtggat

agggcagggat’

ggctgagate
acggtatgga

Artificial Sequenée: :

cotettettg
ggctgaggtyg
cttcaccggce
gggatggate

caccatgacc,

tgacgacacg
cgtetgagge

Artificial Sequence

.chain V region {VK, 1-A30)

<4005 11

" atggacatga gggtgccege t
aggtgtgaca tccagatgac ccagtcteca tcctecctgt ¢©

gtggeageay
aagaagcctg
tactatatac
aaccctaaca
agggacacgt
gecgtgtatt
caagggacca

Description of ArtificialfSequence: Synthetic HGF 15
chain V region (Vh, VG1-02)- hulgGZ C region

ccacaggagce
gggectcagt
actgggtygcy
gtggtggeac
ccatcagcac

actgtgcgag -

cggtcacegt

ccactcocag
gaaggtcteao.
acaggccact
aaactatgca
agecctacaty
agaactggaa
ctctagt -

387

74.3“Heavyg"“ -

60 -
120

180
240 .

300
360-
417

n of Artificial Sequence: Synthetic HGF 1.7S.1 Light

cagctcctg gggctcctgc‘tgctchggtt decaggtgec 60_
tgecatctgt aggagacaga 120

gtecaccatea cttgecggge aaghcagygce attagaaatg atttaggetg gtttcagcag 180



Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gn
G nGy Asn 290 - 295 300 Val Phe Ser Cys Ser Val Met
H's Qu Ala Leu H's Asn His ByM3Thr 305 310 .315 A n
Lye Ser Leu Ser Leu Ser Pro Ay Lys 325. 330 <210>
46 <211> 326 - <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence;

PR . 105 5002 h BRILQRL 238 3agtdtdfer: 460
%&tﬁ% %lgbé’c%g%ﬁﬂ%@g@%&%ﬁfcﬁhﬁ?ﬁggatemgé%ggcﬁr Qoo
cby&LtSelg ét@tgdaac&tk@talﬁgt SencafhatoSeragGascSaqctJnteg 360
gbbemabigar Crapodiasaletcassl Lys Asp Tyr 20 25 30 the P28?
Gn Pro Val Thr Val

& &

<khbz- Yad

®3> RyrifipfalCymepate Val
“Asp Lys.

r Sy P P OgedhO
Sex émﬁ & E{&f%%l SR Jygzﬁggg%qu;%]lpﬁoﬁ&

e VaI

'\/

Lye Asp
<400> 12
atgaaacace
gtgeagctge
tgcactgtet
cacccaggga
aacccgteec
ctgaaggtga
ctatggttcg
accgtotota

13
399
DNA

<210>
<21l>
<212>
<213>

<220>
<223>

35 40 45 Gy Val

Pro Ser

Ve &h DR

tgtggttett
aggagtcayy
ctggtggete
agggeetgga
tcaagagtcg
gectotgtgac
gggagttcga
gt

Gy Leu Tyr Ser

H s Thr

-85 90 95 Thr Val

cctectgetyg
cccaggactyg
catcagcagt
gtggattggg
agttaccata
tgcegeggac
ctactacggt

Artificial Sequence

chain V region (Vk, 4-B3)

«400> 13

atggtgttge
gacatcgtga
' atcaactgca
tggtatcage
gaatceggag
atcageagec
coegtggacgt

<210>
<21l>
«212>
<213>

14
426
DNA

| <220>
<223

agacccaggt
tgacccagtce
agtccageca
agaaaccayqg
tecctgacceg
tgecagactga

toggecaagy

cttcatttet
tccagactec

gagtgtttta

acagecteoct
attcagtggce
agatgtggca

gaccaaggtyg

Artificial Sequence

phe nbgids Rh

gtggcagcte
gtgaagcecett
ggtggttact
tacatctatt

tcagtagaca

acggccgtgt
atggacgtct

ctgttgctct
ctggctatgt
ttocagetoca
aagttgetca

agegggtcoty

‘gtttattact
gaaatcaaa

Gn Thr
Asp H's Lye Pro Ser Asn Thr

Ser Trp Asn Ser Ay Ala Leu Thr:
Phe Pro Al a Val
50 55 60 Leu Ser
Ser. Asa Phe @y Thr

Ser Val

Lein A n
Val

65 70 75

GQu Arg Lys Cys Cys

ccagatgggt
cacagaccct
actggagctg
acagtgggag
cgtctaagaa
attactgtgc
ggggccaagg

ggatetetgg
ctctgggega
acaataagaa
tttactgggc

ggacagattt.

gtcagcaata

chain V region (Vh, VG 4-31)- hulgG2 C region

.<400> 14

cctgteccag
gtceoctcace
gatccgecag
cacctactac
ccagttctce
gagagaccca
gaccacggte

tgcctacggyg

gagggcecace
ttacttaget
atctacccgg
cactctocace
ttttagtecet

60

120
180
240
300
360

420

432

pPescription of Artificial Sequence: Synthetlc HGF 2.4.4 Light

60
120
180
240
300
360
399

Description of Artificial Sequence: Synhhetié HGF 2.4.4 Heavy

atgaaacacc tgtggttett cctcctgctg gtggcagctc ccagatggat cctgtcccag 60
gtgcagetga aggagtceggg cccaggacty gtgaagectt cacagatcect gtecectcace 120



115: 120 .125 ThrLeu Met

Thr-Cys Vval Val Val
Asp Pro G u Val
150.. .155 160 Val Glu. Val
Pro A’Ag Gu Gu dn the
Val

Arg Val

d n Phe

Asp

Ser Val Leu T
180 185 190 Leu. As

Zgy@t ct g gct ca
%c

Asn Tr(p

Ile Ser.Arg ThrPro G u Val

130 135 140 Val Ser.H s. Qu

gyr Val

hr Val Val

2 Bohot G Shtadd felokies

Ry d&l.’aa AgEcheﬁtdayaat htcabiyssa&d )éthEagQﬁOca%rggtﬁcu 3000 . )

ébcL

Asp Ay 145
H s Asa Ala Lys Thr Lys
Asn 165 170 .175 Ser Thr Phe
Hi s GI n Asp Trp
al%ggc}@lg 180

&ac 240

24Ragdrya ARBctgtgac Peog@gac\alagdagraThrtaaust@BcosdreatSat 360

8¢9t eu Thr Cys Lein Val

Ile 245

. 250 255 Al a Vval
B5:@.d Aen Asa Tyr

Lys. Thr

Lye Ay the Tyr

. AtgoGlags Glrgaddst o7 KBSy kISR COIBITOIFWEPAGICEPIFEYA20
Pro Ser -Asp*?
Gu Trp Gu Ser Asn- dy- G n

260 265 270 Thr Pro Pro -

Mot leu4e Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys._

273>288 285

285 Lau Thr Val
Y- s igiat FETSBF Cy's

Asp Lye Ser Arg Trp
290 295 300 26/83 Ser Val

Mef, Hs Qu Ala Leu H's Asn His Tyr Thr G n Lys Ser

E— I\, De%gl'.slp%;& 32 3826 ciall @eciu@hlceseﬁyngﬁéllg }§GFL3’.&2 1 -I..J.gilzt..
325 4chain 21é&Piod 7(Vk, 3-L2/L16)

«400> 15

atggaagcec
gaaatagtga’

ctctoctgea
ggccaggete
aggttcagtyg
gaagattttg
‘caagggacac

<210> 16

"<21l> 417

<212> DNA

<220>

cagctcagcet
tgacgcagtc
gggecagtea
ccaggctecet
gcagtgggte
cagtttatta
gactggagat

tctcttccte
tccagcecacc
gagtgttgac
catctatggt
tgggactgag
ctgtcagcag
taaa

<213> Artificial'quuencg

ctgctactcet ggcteccaga
ctgbctgtgt ctecagggga
agcaacttag cctggtaccg
gcatccacea gggecactygg
ttecactctea ccatcagcag
tatattaact ggcctocgat

taccactgga
aagageccace
gcagaaacct
tatcccagcee

cctgeagtet.

caccttegge

An Gn

60 - -

120

180 -

240
300
360

384

<223> Descrlptlon of Artificial Sequence: Synthetlc HOF 2. 12 1 Heavy -
chain ¥V regicn (Vh4 59) - hngGz C region o

<4 00> 16
atgaaacacc
gtgcagctge

" tgcactgtet

gggaagggac
tocctcaaga

ctgaactcety
ttttggagty

<210> 17
<211> 387
<212> DNA

tgtggttete

aggagteggg
ctggtggete

tggagtggat
gtcgagtcac
tgaccgetge

gttattttga

ccttoteetg
ccecaggactg

catcagtatt.

tgggtatgte
catatcagta

ggacacggec
ctactggggc

<213> Artificial Sequence

-<220>

gtggeagete ccagatgggt
gtgaagcctt ‘cggagacect
tactactgga gctggatccg
tattacagtg ggagcaccaa
gacacgtceca agaaccagtt
gtgtattact gtgcgagagy
caaggaacce tggtcacegt

_ectgtcccag

gtecctcaace

gcagacocea

ttacaaccce

ctcectgaag
gggatacgat’
" 417

ctctagt:

60

120 -

180
240
300
360

<223> Deecrlptlon of Art1f1c1a1 Sequence- Synthetlc HGF 2 40. 1 Light '
chaxn v reg;on (VEk, 1A20) ‘

<400> 17 .

atggacatga gggtgcecge tcagctcctg gggctcctgc tgctctggtt cccaggtgcc 60




<211> 18 - - - <212> PAT - - <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
Synthetic t-cell epitope peptjisge - - - <400> 47 -

Gn Tyr Ile Lys Ala Asn Ser Lye Phe Ile Gy Ile Thr
Gu Leu Lys., 15 10 15 Lys Cys <210> 48 - - - <211>
24 <212> DNA - -- - <213> Artificial Sequence <220>

<RFBytddes crirgatgrr ofaghrtdchi wicatccBeq wenoertdsy atdvghtaga 120
(ﬂqc e e‘éfﬁfqﬂ’eggkéwsag@m&twm eftirggerg appagcag 180

tcagg

90§

«212> DNA

caa 8? ca ngél-
2

/8& ddok §d:2bace8

~Description of Artificial

ollgonucleotlde
<211> g%o> 50

%Sgifitgzi’&gg

ttatta

<213> Artificial Sequence

<220>

t‘ratgttg&@bfc%:ttgc
%Z@ZL

g4lénce
Sequence.
<400> 49 ggacactgacat ggactgaa ggagta

acaat
taccc

Syrn_hetl

g?%ggct

c

qg9240

300
60
a87

<223> Description of Art1f1c1al Sequence: Synthetzc HGF 2.40.1 Heavy
chain V region (Vh, V@ 4-31)~ hulIgG2 € region

. <400> 18
atgaaacacc
gtgcagetge
tgcactgtcet
cacccaggga
aacccgtecc

. ctgaagctga

. ctctacggtg

44210; 19

‘«211> 384

<212> DNA

tgtggttctﬁ
aggagtcggg
ctggtggete
agggeoetygga
tcaagagtcg

gttctgtgac

actacgggtt

ccteoctgetg
cccaggactg
catcagcagt
gtggattyyy
agttaccatg
tgcegeggac

cgaccoectag

<213> Artificial Sequence -

| <220

grggcagere
gtgaagccett
ggtggttact
aacatctatt
tcagtagaca
acggecogtgt

gagccagggaa

ccagatgggt
cacagaccct
actggagctg
acagtgggat
cgtctaagaa
attactgtge
coctggteac

cctgteoccag
gtocctcace
gatccgtcag
cacctactac
ccagttctes
gagagatcoco
cgtctctagt

60
120
180
2490
300 -
360
420

<223>- Descrlption of Art1f1c1a1 Sequence. Synthetlc HGF 3.10.1 Light
chain V region (Vk, 3-L2/L16) -

<400> 18

“atggaageec
gaaatagtga
ctctectgea
ggccaggetc
‘aggttcagtyg

gaagatttty

caagggacac

<2105 20..

<211l> 417
<212> DNA

cagctcaget
tgacgcagtc
gggccagtea

ccaggetect

gcagtgggta
cagtttatta

gactggagat

totéttecte

tccagoecace
gagtgttage
catgtatggt
tgggacagag
ctgteageag
taaa '

<213> Artificial Sequence

<220>

ctQCtactct;

ctgtetgtgt
agcaacttag
gcateccacca
ttcactctea
tataataact

ggctcccaga

ctcetgggga

cctggtacca
gggecactygy
ccatcagcag
ggcctecgat

taccactgga
aagagccace
gcagaaacct
tatccecagece
cetgeagtet
caccttegge

60 .
120
180
240
300
360
384

<223> Description of Art1f1c1a1 Sequence Synthet1c HGF 3. 10 1 Heavy
chain V region (Vhi, VG 4-34)- huIgGl C regxon

T <400> 20
1atgaaacacc tgtggttctt cctcctcctg gtggcagetce ccagatgggt cetgteceag 60



<211> 21 27/83 <212> DNA <213> Artificial
<220> <223>. Description of Artificial Sequence:
Synthetic oligonucleotide <4Q0> 50 ggggtcaggc
tggaactgag g 21 <210> 51 <211> 48 <212> DNA <213>
Artificial Sequence <220> <223> Description of
Awtificial Sequence:. Synthetic oligonucleotide
>n5a3ca addabtPIAREG 6 AITRAGE: GEEAGLLEAT20
gt % @g@gaﬁgcﬁaéﬁglﬁag@bgﬁﬁém %ﬁﬂ@lﬁb@c’ca !BO
g aag ggcneégaékgyaerugeggaaaﬁha>aeq22éﬁsgEx§§e¢4q9ﬁ¢(§ﬁa@ﬂﬁcccg 240

Sequence

CEaet o EAAET S RO OU: BLUDi Ao P pooesrERs 4%
cERIEEE :
Lreeggigey gé’ FEAFP3 SSERARIR 9IS caggggi tlg%gé %Zgltc’t qu_enc%’
<220> <2235 Descri ption of Artificial Sequence:

Syait beti c ol i gonucl eoti de

<211> 324

<212> DNA

<213> Artificial Sequence

«220>

<223> Deacrzpt1on of Art1f1c131 Sequence: Synthetlc Human Kappa
Consgtant Region

<400> 21

cgaactgtgg
ggaactgect
tggaaggtgg
agcaaggaca
aaacacaaag
agcttcaaca

€210> 22
«21l> 593
<212> DNA

ctgcaccatc
ctgttgtgtyg
ataacgccct
gcacctacag
tctacgeocty

ggagagagtg

tgtcttecate
cctgctgaat
ccaatogggt
cctcageago
cgaagtecacc
ttga .

<213> Artificial Sequerce

'-<220>

<223> Description of Art1£1c1a1 Sequence

Constant Reglon

<400> 22
gectecacca
ggcacagedyd

tggaacteay .

ggactctact
tacatctgea
aaatcttgtyg
cegteagtet
gaggtcacat

tacgtggacg -

agcacgtacce
gagtacaagt
aaagccaaag
ctgaccaaga
gccgtggagt
ctggactceg
cagcagggga
cagaagagec

<210> 23
<211> 981

agggeeccate
coctgggetyg
gegcectgac
ceoctcageayg
acgtgaatca
acaaaactca
tcctetteeo
gegtggtggt
geatggaggt
gtgtggtcag
gcaaggtctc
ggcagceoey
accaggtcag

.gggagagcaa

acggetoctt
acgtcttecte
teteectgte

gatcttcecec
cctggtcaag
cageggegty
cgtggtgacec
caagcceage
cacatgccca
cCccaaaacce
ggacgtgage
geataatgee
cgtectoace
caacaaagcc

agaaccacag’

cctgaccetge
tgggcageey
cttectctat
atgctoegtyg
tcegggtaaa

tteoccgecat
aacttetate
aactcccagyg
accctgacge
catcagggec

ctggcacect
gactacttcco
cacaccttco
gtgecetecea
aacaccaagg
cegtgcecag
aaggacaccc

cacgaagacc:

aagacaaagce
gtcetgecace
cteccagece
gtgtacacce
ctggtcaaag

.gagaacaact
‘agcaagetcea

atgcatgagg
tga

ctgatgagea

ccagagagge

agagtgtcac
tgagcaaagce
tgagetegce

cctocaagag

ccgaadeggt:

cggetgtedt

gcagcettggg
tggacaagaa’

cacctgaact
tecatgatecte
ctgaggtcaa

cgcgggagga.

aggactggcet
ccatcgagaa
tgccecocate
gettctateo

acaagaccac

ccgtggacaa
ctetgcacaa

gttgaaatct.

caaagtacag
agagcaggac
agactacgag
cgtcacaaag

Synthetic Human IgGl

cacctetgag
gacggtgteg
acagtcetea
cacecagace
agttgagcec

cckgggggga’

ccggacccct
gttcaactgg
geagtacaac
gaatggcaag
aaccatctec
ccgggatgag
cagegacatc
gectooogtyg
gagcaggtaq
ceactacacg

60

120
180
240
300
324

60

120
180 -
240
300
3igo
420
480
540 .
600
660
720
780
840
200
960
993



<400> 53 ggacactgac atggactgaa ggagta ' 26 <210> 54
<211> 48 - - <212> DNA <213> Artificial Sequence
<220> <223.> Description of #y8sficial Sequence:

Synt hetic oligonucleotide <400> 54 agcagaagct

tctagaccac catgaaacac ctgtggttct tcctcctc 48, 28/83

<210> 55 <211> 32 <212> DNA <213> Artificial Sequence
.<2§§2 A<223> Description of Artificial Sequence:
<2 tediC: Al EQEBMGEl eotide <400> 55 gtggaggcac
tagagacggt gaccagggtt cc 32 <210> 56 <211> 1043
<28@12> DNA <213> Artificial Sequence " <220> <223>
<2Rrs GFFPELPBIPROTE Af'ﬁff—%la%qs@m?en%@th‘@ﬁﬁﬁlé‘?‘? dae2

pl / KeFiE2RRAFH "chai n nucl ectide sequence <400> 56
<4Bg ggaccaccgccat gggt gaaaattgaa tcgtctctag tgcctccacc
o RPIFEEL GahgQat L gRHicEtdce Cctggtgg:gela@@ccdagﬁg: caagacgag 60
aggsmeﬁgtcggtggggmca@egcagscﬁcg FC Fregra E‘f‘:cg 9353‘:‘:9 120

geRreREEe e Rant gy e farrarde: SR LM A T

ggIBEFtact ccctcagedy

_tacacctgca
aaatgttgtg
ctettecece
- gtggtggtgg
gtggaggtge
gtggtcageg
"aaggtetcca
' cagccccgag
caggtcagcece
gagagcaatyg
ggctcettat
. gtctteteat
teectgtete

<210> 24
<211> 129
<212> PRT

acgtagatea
tcgagtgeee
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaaggect
aaccacaggt
tgacctgeet

ggcagecgga.

tectetacag
getecgtgat

cgggtaaaty-

caageccage
accghgeeca
ggacacccte
cgaagacceo
gacaaagcca
tgtgeaccag
cccagecoec
gtacaccetg
ggtcaaaggc
gaacaactac
caagectcace
gcatgaggcet
a

-<213> Artificial Sequence.

<220>

<223> Descr;pt;on of AItlflClal
L1ght chain V region {(Vk,

<400> 24

Met Asp Met Axg val Pro Ala Gln

1

Phe Pro

Val Ser

- Gln Gly

50,

Ala

Pro
65 . ‘

Ser

Pro

Ile Ser

5

20

Gly Ser Ary Cys Asp Ile

Ala Ser val Gly Asp Arg
. 35

- 40

Ile Ser Ser Trp Leu Ala

85 -

Asn Leu Leu Ile Tyr Glu

- 70

85 .

100

Arg Phe Gly Gly Ser Gly

Ser Leu Gln Pro Glu Asp

Leu

val
Trp

Ala

aacaccaagg
gcaccacctyg
atgatctccee
gaggtccagt
cgggaggage
gactggctga

ccccecateoe

ttctacccca:

aagaccacac

gtggacaaga

ctgcacaace

Sequenceo Synthetlc

1- L15)'

Leu
10

Gln Met
25 .

Thr Ile

Ser
75

Ser

Gly Thr

Ser

: 990
Phe Ala.
105 )

Gly Léulheu

Thr Gin_Sef

‘Gln Gln Lys

tggacaagac
tggcaggace
ggacgectga
tcaactggta
agttcaacag

~acggcaagga
atcgagaaaa .

ccatctecaa
gggaggagat
gagacatege
ctcccatget
gceaggtggea
actacacgea

HGF

Len

Pro

agttgagcgc
gtcagtettce
ggtecacgtgce
cgtggacggce
cacgtteegt
gtacaagtgc
aaccaaagyy
gaccaagaac
cgtggagtgyg
ggactecgac
gcaggggaac
gaagagectc

1.24.1

Leu Trp
15

Ser Ser

30

Thr Cys
45

60

Leu Gln

Rsp Phe

Thr Tyr Tyr Cys

Axrg
Pro-
Ser

Thr

Ala Ser

Gly Lys

val
80

Gly:
Leu Thr .
g5

Gln 'Gln

110

300
360
420
480
540
600
660
720
780
840
900 .
960
98l



ccagcggcgt gcacaccttc ccggctgtcc tacagtcctc aggactctac
tccctcagca 240 gcgtggtgac cgtgccctcc agcagcettgg
gcacccagac ctacatctgc aacgtgaatc 300 acaagcccag
caacaccaag gtggacaaga aagttgdgg@3caaatcttgt gacaaaactc
360 acacatgccc accgtgccca gcacctgaac tcctgggggg
accgtcagtc ttcctcttcc 420 ccccaaaacc. caaggacacc
ctcatgatct cccggacccc tgaggtcaca tgcgtggtgg 480.

210988081 930. GEaCHBaRACnRCEDARNE 6y a8t gaack dngt AGIL ggac
ggcgt ggagg 540 tgcataat gc caagacaaagzscgcgggagg e
agcagtacaa cagcacgtac cgtgtggtca -600 . _

_Lygcgt cct cac-cgtcctgcac caggact ggct gaat ggcaa - 5{ :;;
ggagt acaag. t gcaaggt ct 660 ccaacaaagc cctcccagec
cccat cgaga. aaaccat ct ¢ caaagccaaa gggcagcccc 720

fagaaccaca ggtgtacacc ctgcccccat cccgggatga gctgaccaag

<Aascaggtca 780 gcctgaccetg cctggtcaaaggcttctatce

<peagtigacat cgccgt ggag t gggagagca 840 at gggcagcc .

- <ﬁ@ag§§é§ﬁﬁa}g%ﬂﬁﬁﬁ%ca cgcctccecgt get ggactcc gacggctcct
S0 tcttcctcta tagcaagctc accgtggaca agagcaggtg - . =
<%ag§éggﬁﬁ1&ﬂ69tﬁtiﬁbl%@eq\.f‘ea&gckﬁ-mgétlc HGF 1.24.1 °

 gat geaigatafc Vetagtac dAViac 8aciihcmd i Sgaergc ct ct ccot gt _

1020 ctccgggtaa at gat aagt c. gac 1043 <210> 57 <211>

I I 0 o
Eﬁ‘ﬁ %‘?)G(lg L 5354%5’ %PRE 1t Jg(&:'imgﬁ% ﬁég’?sl ca acc

tcc ccg ctg ctgctg ctg ctg etg ctc 49 Pro Thr Met. val .. .
vl $1A0gs Thih Bar el ped_val Geu seelyatlyl@ly tenvilalyd 5 10

15 29/ 83 2age ctg get ctgzgtg get ccc.ggcictc tct- geé
aga_aa c tcg ct e e al ro .
P@ )(/E]. é% %Ir e.LLﬁgo %y %lﬁl saerlé&sz Bé.l %h | o
Ser Asp Tyr Tyxr Met Ser Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu;' '
50 - 85 60 i

Glu 'I'rp Val Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile 'I‘y:r: Tyr Ala
- 65 70 . - 75 A 80' :

Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Amn Ala Lys Asn '
85 ‘ 80 . 95 ’

Ser Leu Tyr Leu Glu Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val’
" 100 = - 105 .10 :

" Tyr Tyr Cys Ala Afg Asp Glu Tyr Asn Ser Gly Trp Tyx Val Leu Phe-

115 . ‘ . 120 - 125"
Asp 'l‘yr "l‘rp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 _ 135 : 140 -
<210> 26
211> 133
<212 PRT

<213> Artificial Sequence

<220> ) . - R
<223> Description of Artificial Sequence: Synthetic HGF 1.29.1
Light . chain V region {(Vk, 4-B3) ) S



_ act ggg aaa tgg ace aac gat ctg ggc tee aac atg ace
atc ggg get 145 Thr Gy Lys Trp Thr Asn Asp Leu Qvy
Ser Asn Met Thr Ile Ay AlalBBA0 45 (gtg aac age
aaaggt gas ttc aca ggc acc tac ace aca gcc gta aca 193
Val Asn Ser Lys Ay Gu Phe Thr @y Thr Tyr Thr Thr
Ala Val Thr 50 55 60 gee aca tea sat gag ate aaa gag
tca ca ctg cat ggg aca caa aac 241 Al a Thr Ser Asn
e %1 L& bys +d wiSek1 iR trusH SeGops Thn M@enikssers 70
{5 80 see ate aac aag agg ar® cag ccc ace t¥t ggc ttc
- act gtc sat tgg 289  Thr Ile Asn Lys Pro
asphaiaPRer Ghy Aphalrf=lVis B 9t 6e§§’v‘§fr§g’"e§a£aeg“gf‘ tca
.gag. tee &e act gtc ttc acg ggc cag tgc ttc ata gac
| 3&32@ Ex& oRD% B0y (a0 rinsd loya Vgh: SdeséihsLGoyx G
P l'e Asp OO 10 110 agg aac ¢§g aag gag gte

ctg aag ace atg tgg ctg ctg 8 Asn
- IXd §he F¥r GeY SvaIThEe‘tF“L%E ki e‘l‘r'& L'%‘r? i’é }A?g Ber
Ser5915 120 125. - gtt sat gac att ggt gat gac tgg aaa
1 AE 53 Qﬁg 3 Cra306yAL6u 236 M3 TyrVadp AsnAep Thi exd y
ngafprél Y Trp Lys#la Thr- Arg Val 7@y Ile Asn 1308%35
| 140 atettc act ego ctg cgc aca_ cag a ag. ctg
e aegearags TGS Fie BRELorARY o R doaRPa
..Lys Gn dn 1%u Leu Ala Ser Leu 145 150 155 160 ‘eta -
geqh%%ugaﬁ& £S5 08 £40: GAA MYCIRIAVEL Bag Val ATy
gat aagatged530 Leu Ala Aoa Ala Argly AXg°A n Ay Arg

Ile G-n Thr 165 170 cattgatgag 540 <210> 58 Zﬂh1> 540
Tyr-Cys Gln Gln Tyr Tyr Ser Thr Pro Trp Thr Phe Gly Glan Gly

115 ’ ) 120 - 125

Lys Val Gl_l.u_ Ile Lys
130

<210> 27.
~ «211> 137
T <212> PRT
| <213> Art:.f:l.cxal Sequence _

«220> ‘ ) .
¢223> Description of Artificial Sequence Synthetic HGF 1.2971
Heavy chain V. region (Vh, 3- 33)-— huXgG2 - C-region

" <400» 27 A
Met Glu Phe Gly Leu Asn Trp Val Fhe Leu Val Ala Leu Leu Aig vGZ.l.y
R 5 10" ' 7

| val Gln Cys Gln Val Gln Leu Val Glu Sexr Gly Gly Gly V§.‘(L, Vval Gln
' ' 20 : Y

Pro Gly‘Arg- Ser Leu Arg Leu .Sexr Cys Ala Ala Ser Gig Phe Thr Phe
35 40

- Ser Ser Tyr Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
‘ 50 _ 55 : . 60

Glu Trp val Ala Val Ile Trp 'I‘yr Asp Gly Ser Asp Lys Tyr Tyr A::
65 ' _ 70 78 _

. Asp Ser vél Lys Gly Arg Phe 'I‘hr Ile Ser Arg Asp Asn Ser L]g(: Asn
: BS 90 ‘



<212> DNA <213> Gal lus gallus <400> 58 ctcatcaatg

tatcttatca tgtctggatc.cggcctt?cc gcct cgagc ggccgcet age

60. aagcttgcta gcagctgctc et %4%?gtgcgcaggcgag

t gaagatgtt gatgccgacc 120 ctggtagctt tccagtcatc

accaatgtca ttaacacttg accgcagcag ccacatggtc 180

ttcaggacct ccttcccgtt cctgtctatg aagcactggc ccgtgaagac
..agt gat ggac 240 Gh A5CARL §GARsPIhYAAg0GE
Th’égra‘g?fd’gge‘; élgng{q%%:tg%’?t%@g?ﬁuga%gtg 300 tttdegtgtcc ,
. catgcagtgg tgactctttg atctcatttg atgtggctgt tacggctgtg
TyB36Qr, Gys Blagbeggly @sntlgr JAat ¢l @ochra g%& §¥t B Hdcec
" ‘cgat gytscat gttggagccd?820 -agatcgtt tccatttccc
agtca CQQ%Iggfgggggg%egqgggaggcc gggagccacc 480 30/83
Glﬁg$§c 99 t gagcaggag cagcagcagc. agcggggagg ttgcgtgcac
~catggtgggg 540 <210> 59 <211>173 -<212> PRT <213>

Gl lus gallus <4.00> 59 Pro Thr Met Val His Ala Thr.
‘<28e¥ 2Pro Leu Leu Leu Leu Leu Leu Leu 1 5 10 15 :
<§S€r%§éu'Ala Leu Val Ala Pro Ay Leu SerAla Arg Lys Cys
S =i 202 Thr Ay Lys Trp Thr Asn Asp Leu Ay
Y Aﬂgirifl% 3 '%’ﬁ%grtl:ee' dy Ala 35. 40 45 Val Asn Ser Lys
. edgby GQu Phe Thr Gy Thr Tyr.Thr.Thr Al a Val ngrl 50 55
- <28 pRkariPhiorSef PASLELEIRY PRAIPTRE: (PR T ot 1%t Hi s

@y utRpt chaioa¥ regier dVe5 83 Thr 11e Asn Lys Arg Thr

<4§09 2Fa’r‘o Thr- Phe Ay Phe Thr Val Asn Trp 85 90 95.
‘fMét'Asp Met Arg Val Pro Ala Gln Leu Li: Gly'Leu‘Lep Leu Lig Trp

1 s e

‘Leu Pro Asp Thr Afg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
- 20 25. .

'-Leu Ser Vval Ser. Val Giy asp Arg Val Thr Ile Thr Cyg Arg Ala Sex
| 38 ' , .4 .
: . 35 ‘ 40 _

.Gln Gly Ile Ser Ser Tyr Leu RAla Trp Tyr Gln Gén Lys Pro Gly Lys
. 50 - 55 o |

:.Véthro ﬁys-Leu-Leu ile Tyr Val Ala Ser Thr Leu .Gln Ser Gly‘Vgt
65 . 70 . o .

. pro Ser Arg Phe Ser Gly.Ser Gly Ser Gly Thr Asp Phe Thr L:: Thr
S ' 85" : 90 A .

. Ile Ser Ser Leu Gln Pro Glu Asp val Ala Thr Tyr Tyr Cys Gln Asn
: 100 S . 105 , 110

'Tyﬁ Asn Ser Aép pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
' | 115 ‘ L -120 : 125

LYs

<210> 29

- . 211> 139

. «212> PRT o - _
<213> Artificial Sequepce

T <220

:4 ifici ' : Synthetic HGF 1.60.1
<223> Description of Artificial Sequence . H ;
Heavy chain V region (Vh, Hlfogl-_hngGz C region



Lys Phe Ser A u Ser Thr Thr Val Phe Thr d i
Phe Ile Asp .100 105 110 Arg Asn @y Lys éﬁa{]/alq,ieu
Lys Thr Met Trp Leu Leu Arg Seg;é$er . 115 120 125 Val
AS Asp. Ile Ay Asp Asp Trp Lys Ala Thr Arg Val Gy
Il'e Asn 130 135 140 |Ile Phe Thr Arg Leu Arg Thr Gn
Lys Gu Gn Len Leu Ala Ser Leu 145 150 155 160 Len
Ala Ala Ala Arg Ay Arg Adn Ay Arg Ile Gn Thr 165
',<4Tv029<219€ @ 0Lt s
Me ASEI) Trcp r %p ik291']123 ]I_;Lu ﬁ@lﬂeh Eﬁrhﬁmwmk‘ilwal
Setience  <22D> <223> Description of Artifiapal
Sequence: Synthetic |ight chain vari§ble region CDR
Alpepki e cU0Us! Gon Aey VAR LGty A T 1Y lé"é'rg B Trp
Leu Ala 295, 10 31/83 10> 61 <211> 17  <212> PRT
prEf 37ty 's|a£ et alys SRYURRCEys 52 Ba $32 32y BeCMizplicon of
I"f g4 a equence: Spnthetic |ight éhain variable
regi on CDR peptide <400> 61 Lys Ser Ser g nSer lle
THrhegTyyr Ser I$erAS¢tﬁ§1;A‘$ﬁ4 Byes CRs Ay |Gy (iin Gy Lea

Glu Trp Met Gly Trp 'Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala
&5 70 75 80

Gln Lys Phe Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Thr
: 85 90 ‘ 95 .

Thr Ala Tyr iﬂet Glu Leu Ser Arg Leu Arg Ala Asp Asp Thr Ala Val
100 ' - -105 . 110

Tyr.Tyr.Cys Ala Arg Glu Leu Glu Leu Axg Tyr Tyr Gly Met Asp Val

115 120 128
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
’ 130 135
<210> 20
. <211> 129
‘<212> PRT :

<213> Artificial Sequence

<220> . .
-«223> Description of Artificial Sequence: Synthetic HGF 1.61.3
: Light chain V region (Vk, 1-018/08) ’

<400> 30

" Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu '.l‘rp
1 5 : 10 - i85 '

Leu Ser Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Sexr Pro Ser Ser .
: 20 : ' 25 30

Leu Ser Ala Ser val Gly Asp Arg Val Thr Ile Thr Cye Gln Ala Ser
35 o 40 - 45

Gln .i\sp Ile Ser Asn Tyr Leu,‘Asn Trp Tyr Gln Gln Lys Pro Gly Thr
50 o 55 . 60 -

" Ala Pro Lys Leu Leu Ile Tyr Gly Ala Ser Asp Leu Glu Thr 'Gly val
. &5 ‘ 70 : 75 A 80

. Pra Ser Arg Phe Ser Gly Ser Gly Ser Gly Thx Asp Phe Thr Phe Ala
. - 85 ¢ 95



1. 510 15 .. Ala <210> 62 - - - <211> 11 <212>

PRT <213> Artificial Sequence <220> - - - <223>
Description of Artificial Seddémde:.Synthetic |ight
chain variable region CDR peptide <400> 62 - ~Arg
Ala Ser Adn Ay Ile Ser Ser-Tyr Lau Ala 1 . . 5 - 10

<210> 63 <211> 11 <212> PRT <213> Artificial
._.Sequence . <220> < > : inPL | £ At dfel 6ilein
-n§e%euren?:‘é:11'§$32/cﬁfl het i%éﬁl T‘%E’ﬁzfiﬁg% nﬂl £]v'l‘z;;}{ri'lggl <Iinlrhforegi on CDR

“peptide <400> 63 @ n Ala Ser A n Asp Ile Ser Asn Tyr
ryrebsASEs Lel Bollir AghlBbe Gly €21 By [Thr yp1bey Ry 11913
CArtifirgsal Sequence <®0> <223> Descti®ption of |

Artificial Sequence: -Synthetic-light chain variable
¥%gi on CDR peptide . 32/83 <400> 64 .

© €210> 31

- <211> 148

_<212$ PRT

<2i3> Artificial Sequence

<220> ' : : - ’

«223> Description of Artificial Sequence:- Synthetic HGF 1.61.3.
X Heavy chain V region (Vg, 4-31}- huIgG2 C region

" ¢400> 3%

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg.Trp
' : - 15

1 S - 10

¥al Leu Sex Gin Val Gln Leu Gln Glu Ser Gly Pro ‘Gly Leu Val Lys
R 20 o 25 . 7 a0

' pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Sex Ile
L 35 . : ' 40 = . 45 o

Ser Ser Asp Gly Tyr Tyr Trp Ser Trp Ile Arg Gln His Pro Gly Lys
50 55 .60

" Gly Leu Glu Trp Ile Gly Tyr Ile Tyr Tyr Ser Gly Sexr Thr Tyr Tyr
.65 - . 70 _ : 75 - - 80

‘Asn Pro Ser Leu Lys Ser‘hrg Yal Thr Ile Ser Val Asp Thr Sexr Lys
' 85 : - [: DR 85 .

" Aen Gln Phe Ser Leu Lys Leu-Ser Ser Val Thr Ala Ala Asp Thr Ala
h 0 . - - - 105 : 110

_Val Tyr Tyr Cys Ala Arg Ser His Leu His Tyr Tyr Asp Ser Ser Gly
o 115 . .120 . 125

. Tyr Tyr Tyr Gly Gly Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val
- 130 ' .. 135 - } . 140 -

' . Thr Val Ser ser
" 145

<210> 32
- <211> 129
_ <212> PRT ,
.<213> Artificial Sequence




Arg Ala Ser An Ser Ile Asn Ser Asp Leu Asn 1 5. 10
<210> 65 <211> 11 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
Synthetic light chain variabt¥ &%gi on CDR pepti de
<400> 65 Arg Ala Ser An Ay Ile Arg Asn Asp Leu Ay
1510 <210> 66. <211> 17 <212> PRT <213> Artificial
zggquence <220> <223> Description of Artificial
<28Bfuence:  Syn h o0 sy¥aNdcabh@rreghon CDR
zﬁéb §°rl%g§é QEEH{ﬁH o e E%@;nyéer Val Leu the Ser
n Asn Lys- Asn Tyr Leu 1 10 15 AI a <210> 67

met2@ge1Deded iVBLitsn BR Ft b ET FhSé’a'ﬁlé‘ﬁ'é

" I ght chain Variable region pepti de

Leu Arg Gly Ala Arg ‘Cys Asp Ile Gln Met Thr Gln Sex Pro
, 20 28 - 30

Leu Ser Ala Ser val Gly Asp Arg Val Thr Ile Thr Cys Arg
35 _ 40 : _ 45

Gln Ser Ile Asn Ser aAsp Leu Asn Trp Tyr Gln Gin Lys Pro
50 55 60

Val Pro Lys Leu Leu Ile Tyr Val Ala Ser Ser Leu Gln Asn
65 .70 ‘ s

Pro Ser Arg Phe Ser Gly Ser Gly-ser Gly Thr Asp FPhe Thr
' : 85 20 -

Ile Ser Ser Leu Gln Pro Glu-Asp Phe Ala Thr Tyr Tyr Cys
100 7 105 » 110

$er Tyr Ser Thr Pro Pro Thr Phe Gly Pro Gly Thr Lys Val
: 115 S 120 - : ©128

CLys

<210> 33

<211i> 139

<212> PRT

<213> Arti£1c1a1 Sequence

- <220> : )
| <223 Descrlptaon of Art1f1c1al Sequence. Synthetic HGF

Heavy chain V regzon(vh VGl 02)- hngGz C region:

<400> 33

Met Asp Trp Thr Trp Axrg Ile Leu Phe Leu Val. Ala Ala Ala_

1 . 10

Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val.

20 . 25 30

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Glg Tyr
35 - 40 - 4

Thx Gly Tyr Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln
50 . ‘Z 55 ‘ 60

Glu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn

65 70 75

, <4<éB£LJa2 11 <212> PRT <213> Artificial gieence <220>

ré’tlc

Ser Ser-
Ala Ser

Gly L¥e
Gi}-vel -
T

Leu Thr~?
.85 -
Gln Arg.

Asp Ile.r

1.74.3

Thr Gly °
15

Lys Tiys

Thr Phe

Gly Leu

'ryr Ala
80"



<400> 67 Arg Ala Ser G n Ser Val Asp Ser Asn Leu Al a
15 10 <210> 68 <211> 11 <212> PRT '.<213>
Artificial Sequence 33/83 '<220> <223> Description of
Artificial Sequence: Synthetidd/i8ght chain
vari abl eregi on. CDR pepti de <400> 68 Arg Ala Ser Gn
Gy Ile Arg Asn Asp Leu Ay 1 5 10 <210> 69 <211> 11
. <212> PRT <213> Artificial Sequence <220> <223>
Glpqg,grmt EQD Ggi}) 2P tial i1Gi-Ale c SBGURAL Rip BxAtdIet NI bdrght
~chain. variedle region CORquepti de <400> 6%PsArg Al a
. Ser. An Ser Val Ser Ser Asn Leu Ala 1 5 10 _ <210> 70
Thr Ala2lyE>Met Gl 19w SPRPrEMEISAn FeX PER AFP S A <220>
<223> Ded®t i ption of Artt%icial . Sequence Synt hetic

fy@tc§g1§iJ]Arg Glu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val
115 "120 125

-Trp Gly Gln Gly Thr Thr Val Thr Va} Ser Ser
130 ’ 135

<210> 34

<211> 129

<212> PRT

<213> Artificial Sequence

<220> .

<223> Description of Artificial Sequence- Synthetxc HGF 1.75.1
© Light chain V region (Vk, 1-A30)

<400> 34

Met Asp Met Arg Val Pro Ala Glin Leu Leu Gly Leu Leu Leu Leu Trp

1- . .5 S 10 : . 15
VPhe Pro Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
.. 20 , 25 ‘ 30
Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Sex
- ' 35 o 40 ' - 45

Gln Gly Ilelﬁrg Asn Asp Leu Giy Trp Phe Gln Gln Lys Pro Gly Lys
50 55 B -’ .60

Ala Pro Lys Arg Leu Ile Tfr,Ala Ala Ser Ser Leﬁ-Gln Ser Gly Val
65 .. .70 - 75 80

. Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr
85 . . 90 - T

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala:Thr Tyr Tyr Cys Leu Gln
: ) w00. 105 BRI 110

‘His Asp Ser Tyr Pro Léu-Thf:Phe-Giy Gly Gly Thr Lys val Glu Ile
: 115 N 120 o 125 :

Lys ~

<210> 35

<21l> 144

'«212> PRT :

© . <213 Artzfxczal Sequence




- Pro

vari abl e regi on CDR peptide <400> 70 Gu Ala Ser Ser

<210> 71 <211> 7
Sequence <220> ;%2g3> Description of
Synthetic |ight chain,
vari abl e-regi on. CDR pepti de <400> 71 Trp Ala Ser Thr

<210> 72 <211> 7
13> Art Sequence 34/ 83 :
@ﬁ%@gmbmn% ﬂéﬂfﬁbﬁ'l%eqﬁ%é@!ﬁhhé&@&ﬁ@ti.@75"|.1I'g-ht-_ :
chaiy@avy ahdiabl ectgi om, GRR-paphi

Leu d n Ser
Artificial
Artificial Sequence:
Arg du Ser. 15
<2<313> Artificial
)
Ser Thr
<4PPH 35

Leu G n Ser

¢hai n

val Leu Ser Gin Val Gln Leu Gln
20 '

Gln Thr

35

Ser Ireu Ser Leu Thr

Ser Ser

50

Ser Gly Gly Tyr Tyr Trp

55
Gly Tyr Ile
70

Gly Trﬁ Ile

&5

‘Leu Glu

Asn Pro Ser Leu Lys Ser Arg Val
. : 85

Gln Phe Ser Leu

100

Asn Lys Val Sex

val Tyi Tyx Ala Pro

115

Cys Axrg hsp

Met val Trp Gly

135

Gly

Tyr
: 130

Asp

<210> 36

<211> 133

<212> PRT

<213> Artificial Sequence

. <220> .
<223> Description of Artificial
Light chain V region (Vk,

<400> 36 .
Met val Leu

Gln Thr Gln Val Phe
1 .

5
Gly Ala Tyr Gly Asp Ile Val Met
T :

‘Gly Glu Arg Ala Thr
40

Val Sexr Leu
- 35

-Val Leu Phe

‘Sex Ser Esn Asn Lys
.50 ‘ ’ ’

- 8BS,

- <213> Arti ficial 23>
Mebeleisy Pist F8h TER. PAPLTMFI el ustilidit & yactietg TRght.

40’

Tyr

120

Gln

<212>- PRT

Sequence <220>

Glu
25

Ser Gly Pro Gly Leu

30

Cys Thr Val Ser Gly Gly

45
Ile Gln
60

“Trp Arg His Pro

Ser Sér Thr

Gly
75

‘Thr Ile

90

Ser Val Asp Thr

Ser Val Ala

Ala Asp
105 :

© 110

Glu
125

Leu Trp Phe Gly ‘Phe

Thr val
140

Gly Thr Thr val

Sequence: Syn
4+B3)

Ile Ser Leu Leu Leu Trp
' 10

Thr Gln Ser Pro Asp Ser
25 30

Ile Asn Cys Lys Ser Ser
. 45

‘Asn Tyr Leu Ala Trp Ty
60

thetic HGF

<213>

<212> PRT
<220> <223>

2<A@OFohA2 Val. Ala
15 <210> 73 - - - <211> 7.<212>
<223> . -

Val Lys
Sef Iie
Gly Lys

.80

Ser.Lyé':aﬂ'

95

Asp'Tﬁr _;.ﬁrl

Ser Ser.

Ile'Ser:'

18 -

Leu Ala
‘Gln Ser

'Gin Gln

2.4.4 11:.‘.



vari abl e regi on CDR peptide <400> 73 : . Ay Ala Ser
Asp Leu Gu Thr 1 S .<210> 74 <211> 7 <212> PRT - -
- - <213> Artificial Sequengcg/gl20> - - - <223>
Description of Artificial-Sequence: Synthetic Iight
chain. wvariable region CDR peptide <400> 74 Val A a
Ser Ser éeuéf nEAsn 1 S <210> 75. - - - <211> 7 <212>
O IP bq_- l e§e%e

I”@escrﬁéglgh o% Aﬁt?éﬁéla| sgﬁﬁgﬁiégpgiﬁfﬁig?ﬁrT?%ht
~chain variable reglon CDR peptide <400> 75 Ala Al a

- Ser Ser Leu G n Ser - <210>76 <211> 7 <212> PRT

CLAS>CHY R} [FED PP 382G Rircier Sger 87 55" QYFE Aee
‘Description 8f Artificial Seguence: Synthetic- |ight

Ph%hﬂxnheu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr
. 100 ‘ i 105 ) 110

Tyr Cys Gln Gln Tyr Phe Ser Pro Pro Trp Thr Phe Gly Gln Gly Thr
! 135 : 120 125

‘Lys val Glu Ile Lys
130 ’

210> 37
'«211> 142
<212> PRT
<213> Artificial Sequence
T <220> . .
<223> Description of Axtificial Sequence; Synthetic HGF 2.4.4
‘ 'Heavy chain V region (Vh, VG 4-31)-hulgG2 C region

- <4005 -37

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala pro Arg Trp

1. s . 10 ' ' 15

. Ile Leu Ser Gln val Cln Leu Lys Glu Ser Gly Pro Gly Leu Val ‘Lys

R ' 20 ' - 30

. Pro Ser Gln Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile

S a5 S 40 . .t 45
sér Ser Gly Val Tyr"ryr Trp Ser Trp Ile Arg Gln His Pro Gly Lys
. 850 : 55 . ' 60. :
; Gly Leu Glu Trp Ile Gly Tyr Phe Tyr TyY Sexr Gly Asn Thx Tyr His
65 70 : ‘ .75 . BO

Asn Pro Ser Leu Lys Ser Arg Val Thr Ile ‘Ser Val Asp Thx Ser Lys
' 85 : 80 - 95

Asn Gln Phe Ser Leu Lys Leu Ser Ser Val Thx Ala Ala Asp Thr Ala
. - 100 ' o wes o 110 '

val Tyrl'l'yr Cys Ala Axrg Asp ‘Arg ser Gly Tyr Asp His Pro Asp Ala \
' 115 120 - - 128 :

Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
130 135 - o 140

. <210> 38
€211> 128



vari abl e region CDR peptide <400> 76 Trp Ala Ser Thr
Arg Qu Ser. 15 - <210> 77 <211> 7 <212> PRT <213>
Artificial Sequence. <220>19233> Description of

Artificial Sequence: Synthetic |ight chain variable

regi on CDR peptide <400> .77 - - dy Ala Ser Thr Arg

Ala- Thr 1 - 5 - <210> 78 - - <211> 7 <212> PRT <213>

Artificial Sequence <220> <223> Description of
<3%¥1§Et% gage Synthetlc light chain - variable
<2}¥gion COR %P .1 <400> 78 Val Ala Ser Ser-.
<k@u Adn Ser <210> 79 <211> 7 - - - <212> PRT = - -

<223> Ds2A3peiocArdd hiwifatiabetpgpence: Srofhetic g8 2 .12.1 "
Des&kdhst Flaminof cAgtanf (i af ““éé‘dﬂence Synthetic light

-chain variable region CDR peptide - - - <400> 79
<400> 38
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro B

1 5 io0 - 157

. Asp Thr Thr Gly Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser.
20 25 g 30 :

val Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser G;nVSer‘”
-1 40 45 L

Val Asp Ser Asn Leu Ala Trp Tyr Arg Gln Lys Pro Gly Gln Ala: Exfo'
. 50 . .- 85 : 69 e

Arg'Lee Leu Ile Tyr Gly Ala Ser ‘Thr Arg Ala Thr Gly Ile Erd'hla f,
65 : - 70 75 .80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile -Ser: -
. 85 ST, B S es

Ser Leu Gln Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Ile

100 - 105 110

Aeﬁ Trp Pro Pro Ile Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lye. .
115 ‘ ' 1z0 125 o

"<210> 38

<211> 139

<212> ERT

<213> Artificiai Sequence.
. <220> : : . - : ) o .
' ¢223> Description of Artificial Sequence: -Synthet:.c.HGF 2.12.1
- Heavy chain V region (Vg, 4-59)~ hngGz ¢ region |

<4005 39

‘Met Lys His Leﬁ-frp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg'Trp}'

1 .5 . 10 - 18

val Leu Ser Gln Val Gln Leu Gln Glu Ser Gly. Pro Gly Leu Val Lys
o 20 o 25 a0

lPro Ser Glu Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile
‘ LR ‘ - 40 .45 :

-eﬁé%sé£WQie Tyr Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu
- - . B85 . 60 - o



Ay Ala Ser Thr ArgAla Thr - -
<211> 9

peptide <400> 80 G n An Ala Asn Ay Phe Pro Trp Thr
<212> PRT <213> Artificial-

B} koD oL

al nqg vari
pepti de <400> 81 Gln-dn Tyr Tyr Ser Thr ) ‘Thr -
s 21> .32 s€2 BraKal <Bk211<PREr ¥@3bp Aht ifer Cival ABefitrence .
o <220> <283> Description®df Artificial Sfquence: -

var’ B 301 Gl G2b W CHR P8P

pg 1 5
ence

Sl

ehte €

15

<212> PRT <213> Artificial

. <223> Description of Artifigisd Sequence:
Synt heti clight chain 36/83

Synt heti ¢ i ght, chal
P L Lys Leuw Asn Ser
a8 Lrs 1S

n

©<210> 81 <211> 9

1%%%

0 3
PRl E

TYT

[ 1°gh

Tyr Cys Ala Arg Gly Gly Tyr Asp

115

120

Trp Gly Gln Gly Thr Leu Val Thr
130

<210 40
<21l> 12

212>
<213>

<120> ] o
<223s Description of Artificial
Light chain V region (Vk,

9

Artificial Sequence

<400> 40
Met Asp Met

1

Phe

Léu_

Gln

Ala
" 65
Pro
Ile
His

“Lys

Pro;

Sér

Gly

50

Pro
Sex

ser

Asn

Gly
Ala

3as
Ile
Lys
Arg
Ser

Ser

115

. ea10> 41
211> 140

Arg Val Pro Ala Gln

Alar
20

Ser

Arg

vArg

Phe

Leu.
100

Tyr

5

Arg
Val

Asn

Leu

Ser
B85

Gln

Pro

135

Cys Asp
Gly'hsp

asp Leu

Ile

Arg

De

1905

§&JE

t c

<210> 80
Sequence <220>

vari abl e regi on CDR

L

i10

| Gdrdbro
regi ogp CDR -
Pro-Trp Thr -

Phe Trp'Set Gly Tyr Phe Asp Tyx

Val Ser'Ser

Sequence: Synth
1A20}

Leu Leu Gly Leu

‘Gin
. 25

Val

20 -

Gly

55 -

Gly Ser

Pro Glu

Leu Thr.

Val
Gly
Asp

Fhe
120

Trp
Ala
Ser

Phe

‘105

Gly

10

Met

Thr

Tyr

Ser
Gly
20

Ala

Gly

Thr

Ile

Gln

Ser
75

Thr.
Thr

Gly

Gln
Thx:
Gin

60
Leu
Glu

Tyr

Thr

125

etic

Leu-

Serxr

cys

-1

.Lys

Gln
Phe
Tyr

Lys
125

HGF
Leu
Pro

30

Arg

Pro

Ser

Thx

Cys
110

Val

2.40.1-.

Leu
15

Ser

Ala

Gly.

Leu
95 .

Leu

Gle

Gly

Trp‘x'm .
‘Ser.

-Ber

Lys .

Vval

80

Gln

ile




G n Asn Tyr Asn Ser Asp Pro Leu Thr

<211> 9-

<212> PRT

<213> Artificial

<223> Description of Artificial83equence:
i ght chain

9 <212> PRT <213> Artificial
<323> pRescription of Artificial

Icizght aghigiinial. yagueadd e regi on CDR peptide 37/83
an Arg Ser

S e

I'ight chain

<400> 41

AL

Met Lys His Leu Trp

1

Val Leu
Pro Ser
Ser Ser

50

Gly Leu
65

Asn Pro

Asn Gln

Val Tyr

. Pro Trp
130

<210> 42
«211s 12

Ser
Gln

35
Gly
Glu
Ser

Phe

Tyr
115

Gly

8

€212> PRT
<213> Artificial Sequence

<220>

Gln

20
Thr
Gly
Trp
Leu
Ser
100

Cys

Gln

5

val

Leu

Tyr

Ile

Lys
85

Leu
Ala

Gly

Tyr

Lz S
1Pe
varia

Ser
<%1

gilén#

Thr

Eﬁlfgetq fl ngéﬁgl%&lcrﬁ %hé

Synt heti c
<400> 83
1 <210> 84-
Sequence -" - <220>
Sequence: Synthetic

Pro Pro Thr

e region

Phe Phe Leu Leu

Gln
Ser
Tyr
Gly

70

Ser

Lys

Arg

Thr

Leu
Leu
Trp

55
Asn
Arg
Leu
Asp

Leu
135

Gln
Thx

40
Ser

Ile

va1'

Ser

Pro
120

VaL

<223> Description of Artificial
- Light chain Vv regiom (Vk,

| <400> 42

Met Glu Ala Pro Ala Gin Leu Leu

1

5

Aap Thr Thr Gly Glu Ile Val Met

20

val Ser Pro Gly Glu Arg Ala Thr

35

40

Val Ser Ser Asn Leu Ala Trp Tyr

50

55

Glu
25
Cys

Trp

Tyr

Thrr

Ser
108

Leu

Thr

vari abl e regi on CDR peptide
G@n An Tyr Asp Asn Leu Pro Tyr Asn

1

5

5

<210> 83
Sequence <220>

20>
f}c

pepti de <400> 85

Leu Val Ala Ala Pro Arg Trp

10

Ser

Thr

Ile

Tyr

Met
- 90

Val

val

Gly Pro
Val Ser
hrg Gln

€0

Ser Gly
75

Sér.ﬁal

Thr Ala

Gly Asp

Ser Ser
140

Gly
Gly
45

His

Ile

Asp

Ala

Tyxr
128

Sequence: Synthetic
3-L2/L16} -

Phe
Thr
25

Leu

Gln

Leu

10

Gln

Ser

Gln

Leu Leu
Sexr Pro

Cys Arg

Leu

Ala

‘Ala

45

Leu
3o
Gly

Pro

Thr

Thr

Asp
110

Gly

HGF

Trp

Thx
30

Ser

Lyé Pro Gly Gln

60

15

Val Lys
Ser Ile
Gly Lys
Tyr Tyr-

80

Ser Lys
95

Thx Ala

Phe Asp

3.10.1

Leu Pro
15
Leu Ser

Gln Ser

Ala Pro

<211>

<400>
<210> 85



Leu Gn H's Asp Ser Tyr Pro Leu Thr 1 5 .. <210> 86
<211> 9 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artifi&i2dB3Sequence: Synthetic
light chain variable region CDR peptide <400> 86 A n
Gn Tyr Phe Ser Pro Pro Trp Thr 1 5 <210> 87 <211>
10 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic |ight
2SNBLD Lo 3bi Ak B1 EQ08e:OBR RePislans439>1187pxd M1 n .
gkyr Ile Asn Trp7ero Pro Ile Thr7s1 5 10 <210> .88 -
<211> 9 <212> PRT <213> Artificial Sequence. ' <220> -
AneDPIB> SPRSRY i S§E I VY BT Bbd Y @t‘%g;gg&ﬁéﬁﬁéhr fitic
l'i ght chain ®Fariabl e region peptide 38/83. .
Ser Leu Gln.Ser Glu Asp Phe Ala val Tyr Tyr Cys Gln Gln Tyr Aen
. - 100 105 : : 110

Asn Trp Pro Pro Ile Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
118 120 125

<210> 43

<211> 138

_<212> PRT

<213s Artificial Sequence

«220> ] - ) - SR
<223> Description of Artificial Sequence: Synthetic HGF 3.10.1
Heavy chain V region (Vh, VG 4-34)-hulgGl C region

<400> 43 : ' : . A
Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp'.
o T | 5 7 10 AT

val Léu Ser Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys .
20 L : T 25 ‘ o 30 :

Uﬁro Ser Glu Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly-gly.Sgr'Phé'
- 35 40 : ‘ 45 . .

- Ser Thr Tyr Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu -
T se 55 _ 50 :

Glu Trp Ile Gly Glu Ile Asn His Ser Gly Ser Thr Asn Tyr Asn Pro
65 o700 75 80 . - -

Ser Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser rLy'a_' Aglsl Gln
. - 85 —_— 90

Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Rsp Thr Ala Val Tyr
: . 100 . i B 105 - 110 :

Tyr Cys Ala Arg Gly Gly Tyr Asp Phe Trp Ser Gly Tyr Tyr Asp Tyr
115 . 120 T 12s

Trp Gly @ln Gly Thr Leu Val Thr Val Ser Ser
‘ 130 - : 135 . .

<210> 44

. <211> 107 :
<212> FRT o
<213> Axrtificial Sequence




<400> 88 - - - Leu A n H's Asn Ser
- <210> 89 <211> 10
Sequence

Tyr

Pro Leu Thr
<212> PRT <213> Artificial
<220> <223> Descri ptipgsof Artifici al
Sequence: Synthetic. light chain

15

vari abl e regi on CDR

pepti de <400> 89 G n An Tyr Asn Asn Trp Pro Pro IIe
15 10 <210> 90 <211> 5 <212> PRT.

Thr

<213> Artificial

<2AbL
5-

ﬁEp

Sequence <220>
ificial Sequence:-Synthetic heavy chain
<x2egimercGDRip@e

LpppsrngIRegdqn > 5 <212> PRT <213> Artificial
ggqﬁnce <220> <223>-Description of Artificial
%LER}Q? A1§m& hell SeN0AV ¥ne h@é bhe 261 il Sor REYIGOR CDR

tid

Gln-Leu Lys Sex Gly Thr Ala. Ser

20

_Tyr ‘Pro Arg Glu Ala Lys Val Gln

35 : 40

Ser Gly Asn Ser Gln Glu Ser Val

50 55

“Thr Tyr.Ser Leu Ser Ser Thr Leu

65

Lys H

-70

is Lys Val Tyr Ala Cys Glu

" Pro Vel‘Thr Lys Ser Phe Asn Arg

<210>

© <211

- <212>
. <213>

100

45

330

PRT

Art1f1c1a1 Sequence

-€220> N

<223>

<400>
"Ala S
1

Description of Art1f1C1a1
-Constant Reglon .

45 :
er Thr Lys Gly Pro Ser Val
5 .

. Ser Thr Ser Gly Gly Thr Ala Ala

20

Phe Pro Glu Pro Val Thr Val Ser

35 . 40

Gly Val His Thr Phe Pro Ala -Val

. Leu Ser Ser Val Val Thr Val Pro

65

Tyr I

50 S5

70

le Cys Asn Val Asn His Lys
85

Val
25

Trp-

Thr
Thr
val

Gly

105 .

val
Lys
Glu
Leu
Thr

90

Glu

Cys Leu

Leu

val Asp Asn

Gln Rsp
. 60

Ser Lys
75

His Gln Gly

cys

45

Ser

Ala

Sequence: Synthetic

Phe
Leu

25
Trp
Leu

Ser

Pro

Pro .

10 -

Gly

A_sn

Gln

Ser

Ser
90

Leu Ala

Cys Leu

Ser Gly

Ser Ser

60

Ser Leu
5

hsn Thr

Pro
Val
Ala

45

Gly

_Gly

Lys

15

Asn Asn Phe

o

Ala Leu Gln
Lys Asp Ser

Asp Tyr Glu

20 -

Leu Ser Ser
85

Human IgGl
Ser Sex Lys
15 :

Lys Asp Tyx
30

Leu Thr Ser
Leu Tyr Sexr

Thr Gln Thr
‘ 80

‘Val Asp Lys
S - .

<223> Deécklpt|on of
vari abl e
pt irdel ficiad(@eau@0ceAs PyrFpetiTyfurgh (Kager -

1




<400> 91 Ser Tyr Ay Met Hs 1 . 5 <210> <211>
<212> PRT <213> Artificial Sequence . . . ..92<2§éi °
<223.> Description of Artificial_ Sequence: Synthetic
heavy chain variable regi on €bf8deptide’ _ 39/83
<400> 92 Gy Tyr Tyr Ile Asn 1 5 <210> 93 <211> 7
E§12> PFT <2. }3> Artificial Sequence <220> <223>
serl ion_of Artificial Sequ thet

Lyg g oL § F§ aBF &°F 5o ™ S’Sfp?. e %éﬁg‘%&s@fﬁagp
Ay Tyr Tyr Trp Ser 15 <210>-94 <211> 5 <212> PRT"

pro2ahi3>p Ay Gl ieh aleuSEguUENncero €220x1 <A@ 3m»u Derscmrqo?:@n of
Artifird al Sequence &Mt hetic heavy *@Rain

Lys Pro Lys Asp Thr Leu Met Tle Ser Arg Thr Pro Glu Val Thr CYQ;
130 135 : . 140 : -

val val Val Asp Val Ser His Glu Rep Pro Glu Val Lys Phe Asn Trp:
145 150 : 155 ‘ . : 180

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Aré Glu -
165 : 170 : 175, -

Glu Gln Tyxr Asn Ser Thr Tyr Arg‘ val Val Ser Val Leu Thr val Leu .
: 1go0 18% ‘ - 190 S

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val- Se:r‘:‘““._hs-n . :
195 200 - 205 : T

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lye- Gly -
210 215 220 : I

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Z_S'er arg Asp CGlu ‘
225 , 230 - 235 - - 240

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
B 245 : - 250 . 285

Pro Sexr Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu‘heﬁtr'
' - 260 A 265 ' - 270 '

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
275 : - 280 - 285 A

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp ‘Gln Gln Gly Asn’
280 285 200 - I

. yal Phe Ser Cys Sexr Val Met His Glu Ala Leu His Asn His Tyr Thr
305 ; 310 . ms ST 320

¢ln Lys Ser Leu Ser Leu Sex Pro Gly Lys
_ . 32s. . 330

<210> 46

<211> 326

<212> PRT

<213 Art1f1c1a1 Sequence

<220> A
«223> Description of Artzflclal Sequence: Synthetic Human IgG2
Conetant Reg:Lon . ‘ - o .



variabl e regi on CDR peptide <400> 94 Qy Tyr Tyr Ile
His 15 <210> 95 <211> 7 .<212> PRT <213>
Artificial Sequence <220> <3223z3Description of
Artificial. Sequence: Synthetic heavy chain variable
regi on. CDR peptide <400> 95 Ser Ay Ay Tyr Tyr Trp
Ser 15 <210> 96 <211> 7 <212> PRT <213> Artifici al
cogBdugnce <220> <223> Description of Artificial
| AISEHE AEE Ly Byl ol Sexheay yhe lrad men iar i Bxbl @vsr egpi &vy CDR
‘peptide 40/ 835 c400> 96 Ser E?y Val Tyr Tyr ¥rp Ser 1

- 5. < >

S%-eala%a?gzé Ggng%élT X gla <8a1%§u T <2 é’ltﬂf | &é;@l‘fyz‘

rPhe Pro Glu Pro Val Thr Val Ser Trp Aen Ser @Gly Ala Leu Thr Ser
s - a0 . .48

. Gly Vval His Thr Fhe Pro Ala- Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 ' 60

‘Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr
65 : ) 70 s - 80

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys vél Asp Lys.
: ’ . . 85 T 90 ~ 95

Thr Val Glu Arg Lys Cys Cys Val Glu Cys.Pro.Pro Cys Pre Ala Pro
o100 105" : 110

Pro Val Ala Gly Pro Ser  Val Phe Leu Phe Pro pro Lys Pro Lys Asp
: 115 - , 120 3 125

‘I‘hr ‘Leu Met Ile Ser Arg Thr Pro Glu Val Tlir.c}}s' Val Vval val A_sp
130 0 - 135 : 140 :

val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly
145 - . is0° . = - . 185" 160"

" Val Glu.Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn
' ' : 165 B - 170 T 175

Ser Thr Phe Arg Val Val Sexr Val Leu Thr Val Val His Gln Asp Trp
- 180 o188 , 190

. Leu Asn Gly Lys Glu Ty:c Lys Cys Lys Val Sexr Aén Lys Gly Leu Pro
: 195 . . 200 205 -

Ala Pro Ile Glu Lys Thr Ile Ser 'Lys Thr Lys Gly Gln Pro Arg Glu
210 218 220 ]

Pro Gln Val Tyx Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn
225 . : 230 - . 238 240

'Gln Val Ser Leu Thr Cys Leu"v_al Lys Gly Phe Tyr Pro Ser Asp Ile
' . 245 : 250 255

Ala val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr
260 265 ‘ 270

Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lye
275 280 - 285 ' '

V_Leu “Thr Val hsp_ Lys Ser Arg ‘I‘i:'p'Gin Gln _Gl}rr Asn’ Val Phe Ser  Cys
- 290 ‘ 2985 - © - 300



<223> Description of Artificial Sequence: Synthetic
heavy chain variable region CDR peptide <400> 97 Ile
Tyr Tyr Trp Ser 1 5 <210> 9§ /211> 7 <212> PRT
<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic heavy chain variable
regi on CDR peptide <400> 98. Ser Gy Gy. Tyr Tyr Trp
Ser 15 <210> 99, <211> 5 <212> PRT <213>

s i of e 3l s SAYURRCEsu ui? 307 #5223 1MheSani Pis sar abu

addrtificial Sequewmce- Synthetic 3eavy chain vapReble
regi on. CDR peptide. <400> 99 Thr Tyr Tyr Trp Ser

Se ko ST FIQ SAY<HPI> 17 <212>. PRT <213> Artificial’
Sequence <Z20> ‘ R

<210> 47

- <211s 18

<212> PRT

<213s> Artificial Seqnence

<220~ :
<223> Description of Artxf;c;al Sequence‘ Synthetic t- cell epltope‘
' peptide ’

<400> 47
Gln Tyr Ile Lys Ala Asn Ser Lys Phe Ile Gly Ile Thr Glu Leu Lys o
s 5 ) 10 ‘ 1s

Lys Cys

<210> 48

<211> 24

<212> DNA

<213> Artificial Sequence’

<220> o N '
" <223> Description of Artificial Sequence: Synthetic.oligonﬁcléotidE}"

<220> .

<221> modified base
222> (18) .. (23)
<223> a, L, cor g’

<400> 48 : .
" ggccggatag dectccannn nnnt , : . 24

. <210> 49

-<211> 26

‘212> DNA :
<213> Art1f1c1a1 sequence

<220> ‘ :
<223> Descrlptxon of Art1f1c1al Sequence- Synthetlc olzgonucleotlde .

© 400> 49 | : . A -
ggacactgac atggactgaa ggagta . _ e 26 -

- 210> S0
<211> 21



<223> Description of Artificial Sequence: Synthetic
heavy chain vari able regi on CDRpeptide 41/83 <400>
100 Tyr Ile Ser Ser Ser Gy SeyJhs Ile Tyr Tyr Ala Asp
Set Val Lys. 15 10 15 dy <210> 101 <211> 17
<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic heavy

- <£13i twa vari abl e regi on CDR peptide <400> 101 Val lle
<Ja3p Aptritdsipl Gepuder Asp Lys Tyr Tyr Ala Asp Ser Val-

Lys. 1510 15 -dy <210> 102 - - - <211> 17 <212>
: ‘%%F <213> Artifigia el <2 SA2 3T RS S EdelRlid ON
PEIFIRI'Er e rﬁéﬁlé:g%%yﬁ%ﬁ‘gﬂ C%%Zlgt\:/ychallgn vgﬁia% | e

<@g en CDR pept| de <400> 102 Trp Ile Asn Pro Asn Ser

gfhgt chhge ifwaaécs;ang/r Ala Gn Lys Phe Gn 15 10 15 212
dy <210> 103 - -

. <210>A51

<211> 48
-<212> DNA =
" «213> Artificial Sequence

. <220> o s ’ L
<223» Description of Artificial Seguence: Synthetic oligonucleotide

“<400>‘51.
‘acaacaaagc ttctagacca ccatggaagc cccagctcag cttctctt _ 48

310> 52
<211> 34

" <212> DNA-

<213> Art1f1c1a1 Sequence

‘«220>
223> Descrzpt:on of Axt1f1c1a1 Sequence Synthet;c ollgonucleotlde

<400> 52 : 7
.cttgtcgact caacactctc ccctgttgaa gctC‘ B | 34

| <210> 53

211> 26 .

«212> DNA -

<213> Artificial Sequence

<220>
<223> Descrlptlon of Art1f1c1a1 Sequence Synthetlc ol1gonucleot1de

| <400> 53 . _ S
ggacactgac atggactgaa ggagta N . _ 26

- .«210> 54

<211> 48

<212> DNA

<213>» Artificial Sequence

<220> o . :

«223> Description of Artificial Sequence: Synthetic oligonucleotide

' <400> 54

agcagaagct tctagaccac catgaaacac ctgtggttct tecctoccte ’ : 48



| <223>

<211> 16 <212> PRT <213> Artificial
<223> Description of Artificial
vari abl e regiop
I[le Tyr Tyr Ser Ay Ser
15 10 15 42/83
<212> PRT <213> Artificial

heavy chain

Tyr
Ser

. LeuLys Ser

Description of Artificial
<giwsi g5 vari abl e regi on CDR peptide <400> 104 Trp I'le

<1319~l?rﬂ0 Asn Ser Ay Ay Thr Asn Tyr Ala G n Lys Phe
<212> PRT

GO ? 15 dy <210> 105
<%]ff3§rt/3ﬁ‘flfa di°gr="E&quence
ofeArtificial Sequence:

s

Sequence
Sequence:

Sequence
Sequence:

Tyr Asn Pro
<210> 104 <211> 17

<211> 16

<220> <223>
Synt heti ¢ heavy

<220> <223> Description

Synt heti c heavy chain

<220>.
Synt heti c
pepti de <400> 103

YA plcRigagh @ff GERE papl isdquend@)sydiietily blidopudisotilde

Ser
<400> 55

Ay Ser Thr Tyr Tyr Asn Pro Ser .

- gtggaggcac tagagacggt gaccagggtt ac

" <210>
<211>
<212>
<213>

56
1043
DNA

‘<220

Artificial Sequence

beacrlptzon of Artificial Sequence:

chain nucleotlde sequence

<400> 56

tctagaccac
cggtctteee
gcctggtcaa
ceagoeggegt

gacgtggtgac’

acaagcccag
acacatgecco

) cCcccaaaacc.

tggacgtgayg
tgcataatgce
_gegteccteac
ccaacaaagc
gagaaccaca

gcctgaccetg.

atgggcagec
tcttectcta
catgctccgt

ctcecgggtaa

57
540
DNA

<210>
<21l>
<212>
<213

<220
<221>
<222>

CDS

. <400>
. ¢ ccec
Pro

87

-cgccatgagt

cctggcacee
ggactacttc
gecacacctte
cgtgcecteo
caacaccaag
accgtgeeca
caaggacacc

ccacgaagac

caagacaaag

.cgtectgeac

ccteecageo
ggtgtacace
cctggtcecaaa
ggagaacaac
tagcaagctc

gatgecatgag.

atgataagte

Gallus gallus

{2)..(520}

5

gaaaattgaa
tcocctecaaga
ccegaaccgg
coggetgtee
agcagcttgg
gtggacaaga
gecacctgaac
ctcatgatct
cctgaggtca
ccgegggagy
caggactggc
cccatcgaga
ctgccecccat
ggettetate
tacaagacca

acegtggaca
gectetgeaca
gacg

tcgtotetag
gcecacctetgg
tgacggtgtc
tacagtcctce
geaccoagac
aagttgagee
tcetgggyggy
coecggacece
agttcaactyg
agcagtacaa
tgaatggcaa

.aadccatcte

cccaggatga
ccagcgacat
cgecctocegt
agagcaggtg
accactacac

10

tgectccace
gggcacagceg
gtggaactca
aggactctac
ctacatctgce
caaatcttgt
accgtcagtc
tgaggtcaca
gtacgtggac
cagcacgtac

ggagtacaay .

caaagccaaa
gctgaccaag
cgeegtggag
gcotggactes
gcagceagggy
goagaagage

Leu Lys Ser,

anthetic pI/hChl heavy

aagggeccat
gcectgggct
ggcgecctga
tcectcagea
aacgtgaatc
gacaaaactc
ttecctcttce
tgcgtggtay
ggcgtggagy
cgtgtggtca
tgcaagatct
gggcagecce
aaccaggtca
tgggagagca
gacggetoct
aacgtcettct
ctetdoctgt

is

32

60
120
180
240
300
360
420
480
540

600

660
720
780
840
200

260

1020
1043

acc atg gtg cac gca ace tec cog ctg oty ctyg ety ctg ctg cto 49
Thr Met Val His Ala Thr Ser Pro. Leu Leu Leu Leu Leu Leu Leu




U Ile

1 10 15

<210> 106 <211> 16

cagagaggcce

<212> PRT <213>

gggagecacc

Artificial Sequence <220> <223> Description of
Artificial Sequence: Synt hetggglzzggeavy chain wvariable
regi on CDR peptide <400> 106 Phe Tyr Tyr Ser Qy
Asn. Thr Tyr H's Asn Pro Ser Leu Lys Ser 1. 5. . 10
éS <210> 107 <211> 16 <212> PRT <213> Awtificial
equence <220> <223> Descrl t| on of Art
cty O ct % ct
vt oien et £ B il o o
0 yr Va Tyr dy Ser
Thr Asn Tyr Asn Pro Ser Leu Lys Sera 1 5 10 15 <210>
 atDGgs 2ba >t ghbace<@d? maPRiy w2 I=c/eci doched a@ega@m—e-- 145
ThR 20y WEZBP et per S GRY Ao Fanciey T‘Béa%ﬁe dg Ala
Synt he?fc heavy chain *%ariabl e regi on® pepti de
gté(ygg QHQ aaa ggt gaa ttc aca ggc acc tac acc aca goc gta aca 193
val Asn Ser Lys Gly Glu Phe Thr Gly Thr Tyr Thr Thr Ala Val Thr
50 55 60
gcc aca tea aat gag atc aaa gag tca cca ctg cat ggg aca caa aac 241
Ala Thr Ser Asm Glu Ile Lys Glu Ser Pro Leu His Gly Thr Gln Asn
65 70 75 80
acc atc aac aag agg acc cag ¢cg¢ acc ttt ggcrttc act gtc aat tgg 289
Thr Ile Asn Lys Arg Thr Glu Pro Thr Phe Gly Phe Thr Val Asn Trp
85 : 20 95
aag Lttt tea gag toc ace act gte ttc acg gge cag tge ttc ata gaé' 337
Lys Phe Ser Glu Ser Thr Thr val phe Thr Gly Gln Cys Phe Ile Asp
‘ 100 105 i10
égé aac ggg aag gag gtc ctg aag acc atg tgg ctg c¢tg cgg tca agt" 385
Arg Asn Gly Lys Glu val Leu Lys Thr Met Trp Leu Leu Arg Ser Eer
’ 115 120 ‘ 125
gtt aat gac att ggt gat gac tgg aaa gct ace agg gte gge atc aac 433
Val Aen Asp Ile Gly Asp Asp Trp Lys Ala Thr Arg Val Gly Ile Asn :
130 ‘ 135 140 :
atc ttc aet cge otg cge éqa cag aag gag cag ctg c¢ta gea age tig 481
Phe Thr Arg Leu Arg Thr Gln Lys Glu Gln Leu Leu Ala Ser Leu .
145 150 : 155 150
cta geyg goc get cQa ggc cgg caa ggc cgg atc cag aca tgataagata = 530
Leu Ala Ala Ala Arg Gly Arg Gln Gly Arg Ile Gin Thr i
165 . ‘170
cattgatgag 540
<210> 58
<211> 540 -
‘«212> DNA
<213> Gallus_gallus
<400> 58 ‘ - -
ctcatcaatyg tatcttatea tgtctggate cggecttgee ggectegage ggecgetage 60
aagcttgeta geagotgcote cttotgtgty cgcaggegag tgaagatgtt gatgccgace 120
~ ctggtagett tccagtcatc accaabtgtca ttaacacttg accgcagcag ccacatggte 180
. tteaggacct cctteccogkt cctgtotatyg aagcactggce ccgtgaagac agtggtggac 240
tctgaaaact tccaattgac agtgaagcca aaggtggget gggtoctctt gttgatggtg 300
ttttgtgkec catgcagtgg tgactetttg atctcattig atgtggcotgt tacagetgtg 360
gtgtaggtge ctgtgaatte acctttgetg ttcacageco cgatggteat gttggagece 420
‘agateghtgg tecatttcee agtcagegag cactttcebgg 480




Asn Ile Tyr Tyr Ser Gy Ile Thr Tyr Tyr Asn Pro Ser
Leu Lys Ser 1 5 - 10 15 <210> 109 <211> 16 <212>
PRT. <213> Artificial Sequence30£220> <223>

Description of Artificial Sequence; Synthetic heavy
chain... wvariable region CDR peptide . <400> 109 .
GQu lle.Asn Hs Ser Ay Ser Thr Asn Tyr Asn Pro Ser

Leu Lys Ser. 1 5 10 15 <210> 110 <211> 13 <2%2>gPBLf

agageeappg > AFTRFIL PRI P ERATPREIIRII FEIHIZE LRSE PHT on
of Artificial Sequence: Synthetic heavy, chain

CvaLhiaple. region CDOR peptide <400> 110 Asp G u Tyr Asn

<&@k {43y Trp Tyr Val Leu Phe Asp Tyr 1 5 10 . <210>
<AR: BRT11> 9 <212> PRT <213> Artificial Sequence '
<2ppp(8ellus 9@bW8> Description of Artificial Sequence:
oyt oeti ¢ heavy chain variable . regi onCDR peptide -
Pi%/PTﬁ Met Val His Ala Thr Ser Pro Leu Leu Leu Leu Leu Leu Leu

1 - 5 19 15

Ser Leu Ala Leu Val Ala Pro Gly Leu Ser Ala Arg Lys Cys Ser Leu
' 20 : 25 30

Thxr Gly Lys Trp Thr Asn ASp Leu Gly Ser Asn Met Thr Ile Gly Ala
- s - 40 : 4s

'Val Asn Ser Lys Gly ¢lu Phe Thr Gly Thr Tyr Thr Thr Ala Val Thr
- 80 ' 55 ’ ‘ 60

AlarThr-Ser Aﬁﬂ Glu Ile Lys Glu Ser Pro Leu His Gly Thr Gln Asn
€5 ' 70 75 : 80

" Thr Tle Asn Lys Arg Thr Gln Pro Thr Phe Gly Phe Thr Val Asa Trp
- 85 . 90 - .. -1

Lys‘Phe Ser Glu Ser Thxr Thr Val Phe Thr Gly Gin Cys Phe Ile Aep
. 100 105 110

Afé Asn ély Lys Glu Val Leu Lys Thr Met Trp Leu Leu Arg Ser Ser
ooas . 120 ‘ 125

‘val Asn Asp Ile Gly Asp Asp Trp Lys Ala Thr Arg Val Gly Ile Asn
130 135 : 140

Ile‘Phe Thr Arg Leu ArQ.Thr Gln Lys Glu Gln Leu Leu Ala Ser Leu

. 145 - 150 - o 155 160f

Leu Ala Ala Ala Arg Gly Arg Gln Gly Arg Ile Gln Thr
165 . . 170

<210> 60

<211> 11

" 212> PRT . .
<213> Artificial Sequence

<220> . o ] o
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide

<400> 60 . :
Arg Ala Sex Gln -Gly Ile Ser Ser Trp Leu Ala
1 -1 _ 10



<400> 111 Ju Asp Tyr Gy Qu Gy the Asp Tyr 15
<210> 112 <211> 11 <212> PRT <213> Artificial
Sequence <220> <223> Descri pttiygz of Artificial
Sequence: Synthetic heavy chain variable region CDR
pepti de <400> 112 A u Leu Gu Leu Arg Tyr Tyr Gy Met
Asp Val 1 5 10 <210> 113 <211> 19 <212> PRT <213>
Artificial Sequence <220> <223> Description of :
<2Abi iéhi ci al Sequence: Synthetic heavy chain variable -
<2rlegildn CDR pepti de <400> 113 Ser His Leu H's Tyr Tyr
r. Tyr Tyr Ay Ay Ala 1 5 - 10 15 .~
‘ <?t1ﬁé A/K&bfﬂci*al S%‘i‘tf% 914 <211> 11 <212> PRT <213>
Aptificial Sequence <220> <223> Description of’
<Abt idekeiiphiGegrencticBinthptenes: hemreisal dght. chain °

variable reglon CDR peptlde .

" <400> 61

Lys Ser Ser Gln Ser Ile Phe Tyr Ser Ser Thr Asn Lys Asn Tyr Leu
1 -5 10 1s

‘Ala

<210> 62

<211> 11

<212> PRT

<213> Artificial Seguence

<220> B ‘ ) C ] e
 «223> Description of Artificial Sequence: Synthetic llghqrcha;q;
variable region CDR peptide ’ D

<400> 62 ’ '
- Arg Ala Ser Gln Gly Ile Ser Ser Tyr Leu Ala
1 Co. 5 : . - 10

. <210> 63
<21i> 11

- <212 PRT

<213> hrtificial Sequeﬁce

<220> ' L
T <223> Descr;ptxcn of Artificial Sequence: Synthetlc llght chaln
variable region CDR peptlde .

- <400> 63
Gln Alaz Ser Gln Asp Ile Ser Asn Tyr Leu Asn
1 .. 8 : 10

<210> 64

<211 11

«212> PRT :
" «213> Artificial - Sequence'

«<220> : . o
<223> Description of Art1f1c1a1 Sequence ‘Synthetic light chain-
' variable region CDR peptide ] o



vari abl e regi on CDR peptide <400> 114 Ju Leu G n Leu
Arg Tyr Tyr Ay Met Asp vVal 1 5 10 <210> 115 <211>
15 <212> PRT <213> Artificig, Sgquence <220> <223>
Description of Artificial Sequence Synt heti ¢ heavy
chain variable region CDR peptide 45/83 <400> 115
Asp Pro Leu Trp Phe Ay G u Phe Asp Tyr Tyr Gy Met
~ Asp-¥al 1 5 10 15 - - <210> 116 <211> 13 <212> PRT
MQ13m 2t Fi @Palllse‘aue‘?‘?éehﬁp Lew Asnc20> - - - - <223>
Déscription of°Artificial Seqtfence: Synthetic heavy
- chain yariable region CDR peptide <400> 116 Asp Arg
o8bs @y Tyr Asp His Pro Asp Ala Phe Asp Ile 1 5 10
£21031117 <211> 12 - <212> PRT <213> Artificial

- Saguente <220>
<213> Artificial Sequence .

«220> ‘
<2233 Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide

<400> 65 ’
Arg Ala Ser Gln Gly Ile Arg Asn Asp Leu Gly
1 5 : 10

U «210> 66 -
- 2kls> 17

' <212> PRT

<213> Art1f1c1a1 Sequence

.-”<220>

. <223> Descrlptlon of Art1f1c1a1 Sequence Synthetic iight. chaln
: . variable reg;on CDR peptlde .

'<400> 66
" Lys Ser Ser Gln Ser Val Leu Phe Ser. Ser Asn Asn Lys Asn Tyr Leu
1 5 ‘ . 10 . 15

Ala

. «210> 67
 <211>.11 -
<212> PRT
T <R13> Art1flc1a1 Sequence o
<220> ‘
<223> Description of Artificial Sequence Synthetic light chazn
varlable reglon CDR peptide .

_<400> 67 ‘
Arg Ala Ser Gln Ser Val Asp Ser Asn Leu Ala
1. . 5 o 10

. <210> 68

<211> 11

- <212> PRT

" . «<213> Artificial Sequence



<223> Description of" Artificial Sequence: Synthetic
heavy - chain variable region CDR peptide <400> 117
Ay Ay Tyr Asp Phe Trp Ser Tyr Phe Asp Tyr 1 5
100 <2105 118 $211> 11 <23348 %RT <213> Artificial
Sequence .. <220> <223> Description of Artificial
Sequence: Synthetic heavy chain variable region CDR
,d gptide <400> 118 Asp Pro Leu Tyr Gy Asp.Tyr dyPhe -
P DEe)E&lpa-lon Sf :L.Qtlfiaﬂeg?Séc&x%ntﬁgzléﬁ'xtiigtlcﬁ%:bg? JeRdn <213>
Artlyfatmbayé .reSOGUEDK @eptidd20> <223> Description. of
éytificial ‘Sequence: Synthetic heavy chain variable.
- <408 ti.de 46/83_ <400>.119 Ay dy Tyr Asp
| glaTFf}‘ 7 Zf“‘?y’?”gﬁs A YY1 5 10 <210> 120
<211> 279 <212> PRT -<213> Hono sapi ens

<210> &9
<211l> 11

. «212> PRT

<213> Artificial Sequence'

<220> - ‘ .
<223> Description of Artificial Sequence: Synthetic light chain’
~ variable region CDR peptide - :

<400> 69
Arg Ala Ser Gln Ser Val Ser Ser Asn Leu Ala
1 5 : 10

<210> 70

<211> 7

<212> PRT ‘
<213> Artificial Sequence

<2205 ‘ )
<223» Description of Artificial Sequence Synthetic lxght cha1n;
; variable region CDR peptlde

<400> 70
. Glu Ala Ser Ser Leu Gln Ser
: 1 g :

<210> 71

<211> 7

" <212> PRT"

<213> Artificial Sequence

<220> ' : o .
'«223> Description of Artificial Sequence: Synthetic light chain. -
’ variable region CDR peptide . :

<400> 71 :
Trp Ala Ser Thr Arg Glu Ser .
1 ‘ s

<210> 72
S 211> 7

. «212> PRT

<213> Artificial Sequence



<400> 120 -: Pro Trp Cys Tyr Thr Ay Asn Pro Leu lle
Pro Trp Asp Tyr Cys Pro 1 5 10 15 Ile Ser Arg Cys
GQu Ay Asp Thr Thr Pro Thr Bheg¥al Asn Leu Asp 20 25
30 Hs Pro Val Ile Ser Cys Ala Lys Thr Lys G n Len
Arg Val Val Asn 35 40 45 dy Ile Pro Thr Arg Thr Asn
Ile Ay Trp Met Val Ser Leu Arg Tyr 50 S5 60 Arg Aen
<i30s Hs Ile Cys Gy Ay Ser Leulle Lys Au Ser Trp Val
<B5>TPcEEid0on P8 ArThficARh SAREnGk 1 ST Pifel 19Rp EinAr g
Asp YashableygegAeh OFfpepfif® 85 90 95 Ala Trp Leu Ay Ille
p ValHs Ay. Arg Sly Asp G n LysCys 100. 105
ﬁlqh S fgrMevabiol8s Asn Val Ser @ n Leu Val Tyr Ay
Pro Qu dy Ser 115 120 125 - Asp Leu Val Leu Met Lye
Leu Ala Arg Pro-Ala Val -Len Asp Asp Phe 130 135 140
Val Ser Thr Ile Asp Leu Pro Aen Tyr Gly.Cys Thr Ile
: 3; u Lys - 145 150 155160 Thr Ser Cys Ser Val Tyr
A dEPp- Ay Tyr. Thr Gy Leu Ile Asn Tyr 165 170 . 175
b6 oifhielslleuudicg Val Ala Hs Leu Tyr Ile Met Gy
Asa G u Lye . 180 185 190 "Cys Ser G n Hs Hs Arg
Lys Vai}L Thr C%eguigfe émthénc A %@ gfgaq 205
GI Ksnag rﬁ% ﬁft% 6@y dy Pro Leu Val QIS GI u’
"<g)6}. blgs Lys Met Arg- l\/bt Val Len Qy

. Gly Ala Ser Asp Leu Glu Thr
’ 1 5

<2105 74

- <231» 7

<212> PRT
<213>» Artificial Sequence,

<2205 :
<223> Descrlptlon of Art1f1c1a1 Sequence Synthetlc 119ht chaxn
variable reglon CDR peptide

<400> 74 :
val Ala Ser Ser Leu Gln Asn

<210 75

. «211> 7
. «212> PRT

<213>‘Artificia1,Seéuéhcq

T <2202
«223> Descrzptlon of Artificial Sequence Synthetlc light chain
varlable reglon CDR peptide

<400> 75 .
Ala Ala Ser Ser Leu Gln Serv-
1. 5 C

- «210> 76

<211> 7
<212> PRT
<213> Artificial Seguence

- <220>




225 .230 235 . 240 1 47/83 Val Ile Val Pro Gy Arg
Ay C,ys Ala Ile Pro Aen Arg Pro Ay Ile 245 250 255
Phe Val Arg Val Ala Tyr Tyr AP/ E}s Trp Ile H's Lye
I[le lle Lei, 260 265 270 - - - Thr Tyr Lys Val.Pro Gn
Ser 275 <210> 121 <211> 278 <212> PRT - - -- - <213>
Mus nusculus - - - - <400> 121 Pro Trp Cys Tyr Thr Ay
i 5.
T EReiol & el Sl YREte ahe finl>
Asn Leu Asp 20 25 30 His Pro VaI IIe Ser Cys ‘Ala.Lys
<kbo> k§ys G n Leu Arg Val Val Asn 35 40.45 Ay Ile Pro-
TEhrALE FerTHE 9y SYmPed y Trp Met Val Ser Leu Lys Tyr-
58 55 60 - - °- - Arg Asn-.Lys Hs lle eye Ay.dy
Ser Leu Ile Lys Gu Set Trp--Val 65 . . 70 -- 75.80
beg Fhr Ala Arg Gn C,ys Phe Pro Ala Arg Asn Lys ‘Asp. -
d2e1b kys Asp 85 90 95 - Tyr Qu Ala Trp Leu Gy Ile Hs
%g'[’%’al Hs Qu Arg Ay Au Au 100 105 110 Lys Arg '
By EHIFPRULIABI e Ser Gn Leu Val- Tyr dy Pro-
Gy 115 - . 120. 125

<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide -

<400> 77

- Gly Ala Ser Thr Arg Ala Thr

1 - 5

<210> 78

<211> 7

<212> PRT

<213> Artificial-Sequence

<220> :
<223> Description of Axt1f1cla1 Sequence Synthetzc 119ht chaxn
variable region CDR peptlde .

- <4005 78
val Ala Ser Ser Leu Gln Ser _
1 5

<210> 78
T<211> 7T
‘ <21i2» PRT -
; <213> Artificial Sequence

<220> ’ . e R
<223> Description of Artificial Sequence: Synthetic light chain - :
vaxiable region CDR peptide - : o

<400> 79
Gly Ala Ser Thr Arg: Ala Thr
1 . 5

<210> 80

<211> 8

<212> PRT

<213> Art1f1c1a1 Sequence

’ <220> ‘ . - " .
<223> Descrlptlon of Art1f1c1a1 Sequence: Synthetic-light-chaig..'



Gy Ser Asp Leu Val Len Lea Lys Lea Ala Arg Pro Al a
Ile Leu Asp 130 135 140 AS Phe-Val Ser Thr Ile Asp
Leu Pro Ser Tyr Gy eye Thr Iig/#50. 145 150 155 160.
G u Lys. Thr Thr Cys Ser Ile Tyr Ay Trp Gy Tyr Thr
Gy Leu Ile -165 170 175. Asn Ala Asp Ay Leu Leu Arg
Val Ala H's Leu Tyr Ile Met Gy Asn 180 - 185 190 u
Lys %abée;e R dideSpdik 3G N Gy Lys Val Thr. Leu Asn

A u- Ser - - 200 205 Qu Leu eye Ala Ay Ala.du
<o 8de Ay Ser Ay.Proeye,du Gay 210 215 220 48/'83
Ghsﬁlffwlaeﬁyl gmﬁ@r?;é'aplme Cys Gu dn H's Lys Mt .
- Arg Met Val 5 230 235 240 Leu dy Val Ile Vval Pro
GlyArg Gy Cye Ala Ile Pro Ass. Arg Pro 245 250 255
St 4 e Phe Val Arg Val Ala Tyr Tyr Ala Lys Trp lle
<kis &ys Val 260 265 270 |Ile Len Thr Tyr Lys Len - - -
<275 BPMI0> 122 <211> 278 <212> PRT <213> Artifici al
Bequbridéicraldmmysres . . . <223> Description of

J ficial-Sequence: Consensus sequence <220> <221>-
Bﬁgérlﬁﬂégg:bf(5%£hf1&i53)3equence Synthetic light chain .

variable region CDR peptide

<400> 81
Gln - Gln Tyr Tyr Ser Thr Pro- Trp Thx
1 : "5

<210> 82

<211>"9

<212> PRT

<213> Artificial Saquence‘

<2205 : : .
<223> Description of AItlflClal Sequence: Synthetic light chain
varlable region CDR peptldg : -

‘<400> 82 .
Gln Asn Tyr Asn Ser Asp Pro Leu Thr
1 5

'«210> 83
<211> 3
<212> PRT’ :
<213> Artifidial'Sequencé

. <220>

<223> Deacrzptlon of Art;ficxal Sequence: Synthetic light chain
variable region CDR peptide ’ .. .

<400> 83 :
Gln Gln Tyx Asp Aﬂn Leu Pxo Tyr Asn
1 .5

<210> 84

<211> 9

<212> PRT

<213> Artificial Sequence

<220> : : '
| <223> Degcription of Artificial Seguence: Synthetic light. chain
) -variable region CDR peptide : : .



<223> Undeterm ned consensus residue; variable anm no
acid <220> <221> MODRES - - - <222> (55) .. (55
<223> Undet er mi ned consensus resgé4 yg vari abl e am no
acid <220> <221> MODRES- - <222> (91)..(92) <223>
Undet erm ned consensus resi due; varlable am no acid

<220> <221> MOD RES - - <222> (108).-(108) <223>
Undet er mi ned consensus residue; variable am no acid
<220> <221> MOD RES . . <222> (114).. (114) <223>

ds 50 d g due; variable am no acid
.,GW%Q eng& &ﬁﬁee%%- " <222>(145). . (145) <223>
Undeternlned consensus resi due; varlable am no aci d:
<220> - - - <221> MOD _RES <222>,(154):.-(154) - <223>
<BiRtref®r m ned consensus residue; variable amno -acid
YB3y <220> <221> MOD RES <222> (178)..(178)

<213>» Artificial Sequence

<220
_<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide -

- <400> 85
.Leu Gln His Asp Ser Tyx Pro Leu Thr
1 S 5 - :

<210> 86

<211> 9

<212> PRT

<213> Artificial Sequence
- <220> . ‘
" <223> Description of Artificial Sequentce: Synthetic light chain
' variable region CDR peptide .

| <400> B6

T Gln Gln Tyr Phe Ser Pro Pro Trp Thr

1 5

<210> 87

<21li> 10

<212> PRT

<213> Artificial Sequence

<220> . ' :
«<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide )

<400> 87
Gln Gln Tyr Ile Asn Trp Pro Pro Ile Thr
1 'S 10

-<210> 88

<21i> 9

«212> PRT .
<213> Artificial Sequence’

<220> .
<223> Description of Artificial Sequence: Synthetic Iight chain
variable region CDR peptide : o



<223> Undeterm ned consensus residue; variable anm no
acid <220> <221> MOD RES <222> (200)..(200) <223>
Undet erm ned consensus residue; variable am no acid
<400> 122. Pro Trp Cys Tyr Thr @By8Asn Pro Leu lle Pro
Trp Asp Tyr Cys Pro 1 5 10 . 15 1le Ser Arg Cys Qu

Gy Asp Thr Thr Pro Thr Ile Val Asn Lein Asp 20 25 30

<sbbS gBro Val Ile Ser Cys Ala Lys Thr Lys G n Leu Arg
LeVab1nVals Ash s8r Ty40préSLeuCiye | | @ Pro Thr Xaa Thr Xaa Ile.

@y Trp Met Val Ser Leu Lys Tyr 50 55 60 Arg Asn Lys: . ..

Hs Ile Cys Ay Gy Ser Leu Ile Lys Gu Ser Trp val =
- §>- 0 75 80 Leu Thr Ala Arg G n Cys Phe Pro Al a Arg
1%aa Asp Leu Lys Asp 85 90 95 Tyr Gu Ala Trp Leu:

by mrke Hi s Asp Val Hs Xaa Arg Ay Asp Gu 100 .105 - .

<2139 rryfiXaal bygelrban |l e Leu Asn Ile Ser G n Leu _VaI- .
Tér @y Produ 115 120 125 GIy Ser Asp Leu Val.-Leu

140 -
22 35%@:1: gT.on§ A%ﬁ aQI. dgss%etce E?nq:h%si% I}; (f?iéu]d/SThr.
le Pro 145 150 15 60 G u Lys Thr Ser Cys Ser lle-
<4‘6y$ @y Trp Ay Tyr Thr Gy Leu Ile 165 170 175 Asn
GIa@LIASY: @By MsaI'xpelFoAFxe Vid TNa Hs Leu Tyr Ile I\/let
@Iy Asn. 180 £85 190

<210> 90
. =21l> &
<212> PRT .
<213> Artificial Sequence

<220> : SRS
<223> Description of Art1f1c1al Sequence: Synthetitheavy'chgin,
variable region CDR peptlde . : ‘

<400> 90 _
Asp Tyr Tyr Met Ser
1 . s

<210> 91

<211> 5

<212> PRT -

<213> Art1f1c1a1 Sequence

<220> . S
" <2235 Description of Art1f1c1a1 Sequence: Synthetic heavy chain
variable. region CDR peptide . S .

<4005 81
Ser Tyr Gly Met His
1 : IV -

<210> 92

<211> 5

«212> PRT ’
<213> Artificial Sequence

<220> : : ' . _ S
<223> Deacrmptlon of ‘Artificial Sequence: Synthetic heavy chain -
. variable region CDR peptide: L :



GQu Lys Cys Ser. @An.Hs Hs Xaa Gy Lys Val Thr Leu
Asn Qu Ser 195 200 205 Qu lle Cys Ala Ay Ala Glu
Lys Ile Gy Ser Gy Pro Cys G yglky 210 . 215 220 Asp
Tyr Ayd@y Pro Leu Ile Cys Qu n Hs Lye Met Arg Met
Val .225 230 235 240 50/83 Leu Ay Val Ile Val Pro
Gly Arg Ay Cys Ala Ile Pro Asn Arg Pro 245 250 255 -
. IIe Phe Val Arg Val Ala Tyr Tyr Ala Lys Trp Ile
“*ﬁu%ﬁtﬁh 4260 265 270 Ile Leu Thr Tyr Lys Leu 275
g> 77 <212> PRT <213> Honp sapiens - - -

<400> 123 Ay Trp Met Val Set Leu Arg Tyr Arg Asn Lys

Hislle Cys Ay Ay 15 10 15.'.. Ser Leu Ile Lys
<9@I°a98er Trp Val Leu Thr Ala Arg @ n Cys Phe Pro 20 25
%@ [ Arg Asp Leu Lys Asp Tyr Qu Ala Trp Leu Ay lle
h$ 2 @f:.\éaLfSe nf9 45 H-s Gy Arg Gy Asp Qu Lys -
Cys Lys dn-Val Leu Asn Val Ser A n 50 H55 60 Len Va

- <2Ppp Gly-,Pro-Ju Gy: Set Asp Leu Val Leu Met : 65

<22Q> %Criﬂi@boﬁ_ﬂt itial §3quence Synthetic heavy chain
. © variable region CDR peptxde

<400> 93
Ser Asp Gly Tyr Tyr Trp Ser
X 5 o

| <2105 94

<211> 5

<212> PRT . '

" .<213> Artificial Sequence

- <220> ‘ . -
.<223> Description of Axt1f1c1a1 Sequence Synthetic heavy chain
varlable region CDR peptlde ' : .

-<400> 94 .
' Gly Tyr Tyr Iie His
1 5

© 210> 95 .

<211> 7

"<212> PRT

'<213> Artificial Sequence

T <220

<223>» Descrlptlon of Artificial Sequence- Synthetlc heavy chaln
varzable region .CDR peptide

<4005 95
. Ser Gly Gly Tyr Tyr Trp Ser :
. & . 5

<210> 56

<211> 7

<212> PRT

<213> Axrtificial Sequence

<220> : )
 <223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide : :



<212> DNA .. <213> Artificial Sequence , <220> <223>
Description of Artificial Sequence: Synthetic
ol i gonucl ebti de: <400> 124 % %%gtctcc cttgatgatg
ctggctgcat ttc . 33 <210> 1 é <211> 33 . <212> DNA
<213> Artificial Sequence <220> <223> Description
of Artificial Sequence: Synthetic. oligonuclebtide
- s4d¥9>96125 atgcgtctct caagggaagg tgactctgaa tga 33
54 8By 2> H26rrep24¢h> 36 <212> DNA <213> Artifici al

- Sequence <2203 <223> Description of Artificial

Sequence Synt hetic oligonucleotide <400> 126
gGeos£t-ct aactaggtaa atcaatcgta ctaaca 36 <210> 127

. 1]11,>5 35 <212> DNA <213> Artificial Sequence . <220>

e%»@escrl ption of Artificial Sequence: Synthetic

- etisgomté kgl dequend®0> 127 .

<220>
<223> Description of Artificial Sequence. Synthetlc heavy chain
s varxable regzon CDR peptlde

<400> 97
Ile Tyr Tyr Trp Ser
1 , "5

<210> 98

c<2il> T

<212> PRT

<213> Art1£1c1a1 Sequence

<220> o -
<223> Deserlptxon of ArC1f1c1a1 Sequence: Synthetic heavy chain
- variable region CDR peptide - : .

<a00> 98, o
Ser Gly Gly. Tyr Tyr Trp Ser
F S : 75 '

-<2105°99 -
<211 5
- <212> PRT
<213> Art1f1c1a1 Sequence

'-¢220> : : : . , . .
U <223 Descrlptlon of . Axt1f1c1a1 Sequence " synthetic heavy chain
variable region CDR peptide. : ' h

<4005 99
Thr Tyr Tyr Trp Ser
1 o ‘ 5

<210> 100

. «€211> 17

<212> PRT

<213> Artificial Sequence

<220> ' : . K
_<223> Description of Art1f1c1a1 Sequence: Synthetic heavy chain
varlable reglon CDR peptxde . : :




atgcgtctct agttatggat gcacaattcc tgaaa 35 <210> 128
<211> 32 <212> DNA <213> Artificial Sequence - - -
<220> <223> Description of Aw%%;éﬁlal Sequence:

Synt heti c ol i gonucl eoti de 28 atgcgtctca
attatccagg acagcaggcc tg 32 <210> 129 <211> 37 <212>
DNA <2.13> Artificial Sequence <220> <223>
Lgscieption of Artificial Sequence: Synthetic
ol i1gernee| @at s4ec1y<480rnd A9e atygCrCimanimaéd Vay ttys | :
agtacgattg attstacc 37. <21020130 <211> 32 212> DNA
<213> Artificial Sequence. 52/83 <220> <223>

scription of Artificial Sequence; Synthetic

of i gonucl eoti de <400> 130 atgcgtctcg cgtttctcat
ctcctcttcc gt .32, <210> 131 <211> 34 <212> DNA

<213> Artificial Sequence
<210> 101
<211> 17
<212> PRT
<213> Artificial Sequence

<220> !
<223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide :

<400> 101 .
Val Ile Trp Tyr Asp Gly Ser Asp Lys Tyr Tyr Ala Asp Ser Val Lya
1 . 10 15

Gly-

<210> 102
<2)1> 17
€212> PRT .
<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetlc heavy chain
variable region CDR peptide .

<400> 102 T ’
Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe ‘Gln
1 5 , 10 1S

T Gly

<210> 103
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
 <223> Description of Artificial Sequence: Synthetic heavy chaln
' variable region CDR peptlde

" <400> 103

Tyr Ile Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lya Sex
' 1 5 10 15



<220> .<223> Description of Artificial Sequence:
Synt hetic oligonucleotide <400> 131
at gcgt ct ca. aacgcaaaca ggttctc %ﬁ gttt 34 <210> 132
<211> 34. . <212> DNA . . Pr3> Artificial
Sequence <220> <223> Descrlptlon of Artificial
Sequence; Synthetic oligonucleotide <400> 132 .
. atgcgtctcc tttcgtggac atcatgaatt ccaa 34- <210> 133
<ﬁ%l¥%434 <212> DNA <213> Artificial Sequence <220>
5423p7 Descri-ption of . Artificial Sequence: Synthetic
.<uhb96wucleot|de . <400> 133 atgcgtctcc gaaagaggag
<UtgayrAft gt §aF e84 <210> 134 <211> 24 <212> DNA
B 13> Artificial Sequence <220> .. <223> Description
é)%e}sci L& oS0qULNEea1 Bydiehed:i Syrbhéganal ¢ odnaghe

[ 8&.risuiQ0xg1a4 comgeagiciegc t agcaagctt gcta 24

. <400> 104

Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe Gln-
1 5 10 _ 15

Gly

"'¢210> 105
 «211> 16

. <212> PRT

"<213> Artlflcial Sequence

%220 : ‘
<223> Descrlptlon of . Art1£1c1a1 Sequence Synthetlc heavy cha;n
variable region CDR peptlde .

<400> 105 '
Tyr Ile Tyr Tyr Ser Gly Ser Thr Tyr Tyr BAsn Pro Ser Leu Lys Ser:
N 5 . R 1 is

<230> 106

<211> 16 .

'2212> PRT

" «213> Artificial Sequence :

<2205 .
<223> Descr1pt10n of Artificial Sequence 3ynthet1c heavy chaln
variable reg:on CDR. peptlde

<400> 106 5 ‘ : .
Tyr Phe Tyr Tyr Sex Gly Asn Thr Tyr His Ben Pro Ser Leu Lys Ser
3 5 .. 10 - ’ 15

<210> 107

<211> 16

<212> PRT

<213> Artificial Sequence

T w220

<223> Description of Artlflclal Sequence: Synthetic heavy qhhin_
variable region CDR peptide




<210> 135 <211> 35 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic oligonucleotide <400> 135

at gcgt ctca gagacttgaa agactat da@d8gcttg. - 35 <210> 136
<211> 34 <212> DNA <213> Artificial Sequence <220> -
<223> Description of Artificial Sequence: Synthetic

ol i gonucl eoti de <400> 136 atgcgtctcg tctctggctg
1%?% at t té:e.g:t ]§4Ser %hJ'QX §7As§12;1]0>8§.814& %}2

|cga Sequence <2 @> <223> Descruptlon of
Awt|f|C|aI Sequence: Synthetic oligonucleotide.  <400> -
137 atgcgtctca acaaagactt.gaaagattat gaagcttg ﬂ 38 _;3-5

- <2Pr(R08]138 <211> 36  <212> DNA <213> Artificial’
Bddubfice  <220> <223> Description of Artificial
BAULSNG R cs3Y Helfddce Ol i gonucl eotide. <400> 138

<220>

<223> Degcription of Artificial Sequence: Synthetic heavy_cheinf-

variable region CDR peptide

<400> 108
‘Asn Ile Tyr Tyr Ser Gly Ile Thr Tyr Tyr Asn Pro Sexr Leu Lys Ser.
1 5 " 10 : 5~

<210> 109

<21l> 16

<212> PRT.
<213>-Artificial Sequence

T <220

<223> Description of Artificial Sequence- Synthetlc heavy chaln, a

variable region CDR peptlde

<400> 109

atgcgtctct ttgtttcgag aagggaaaca ctgtcg 36 <210>ji§9

Glu Ile Asn His Ser Gly Ser Thr ‘Asn Tyr Asn Pro Ser Leu Lys Ser.f_‘f'

S 1 5 . . 10 ' 15

<210> 110

<211> 13

<212> PRT :
<213> Art1f1cial Sequence

<220>

T <223>. Descrlpclon of Artificial Sequence: Synthetlc heavy chaln ,

variable reglon CDR peptlde

<400> 110 - : '
Asp Glu Tyr Asn Ser Gly Trp Tyr Val Leu Phe Asp Tyr
1 - ‘ 10

<210> 111

<211> 9

<212> PRT

213> Artificial Sequence

L <220>

223> Description of Artif1c1a1 Sequence Synthetic heavy chazn o

varlable reg1on CDR peptlde



54/ 83 <211> 29 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
Synt heti c ol i gonucl eotide. _- ﬂgg 139 atgcgtctca
agcttgccag gecctgetgt 29 <210> <211> 33 <212> DNA
<213> Artificial Sequence <220> .<223> Description of
Artificial Sequence: Synthetic oligonucleotide <400>
40> ®Bilgcgtctca agcttcagta aaaccaagtc tga 331 <210>
G4y Aep Fys By GladhsSPIBNAsxZ¥8> Artificial Sequence
<220> <223> DeScription of Artificial Sequence: .
Synthetic oligonucleotide. <400> 141 atgcgtctca
afebttget cg acctgcaatc 30 <210>142 <211>. 33
<Q212>11PNA <213> Artificial Sequence <220> <223>
Bagerftion of Artificial Sequence: ‘Synthetic
APy Fedet éé?!“em-e : |

<220>
| «223> Descrlptlon of Artificial Sequence: Synthetic heavy chain
: variable region CDR peptide

'<400> 112 )
Glu Leu Glu Lieu Arg Tyr Tyr Gly Met Asp Val
1 5 . 10

<210> 113
<211> 19
<212> PRT :
<213> Artlflclal Sequence

‘k220>
<223> Description of Artificial, Sequence. Synthet;c heavy chain
variable region CDR peptlde

<400> 113
" Ser HlB Leun H1s TYr Tyr Asp Ser Ser Gly Tyr Tyr Tyr Gly Gly Ala

1 5 . 10 15

' Phe'Asp.Ile:

<210> 114
<211l> 11
<«212> PRT
. <213» Artificial Sequence
«220> . .
<223> Descrlptlon of Arcifzclal Sequence. Synthetic heavy chain
’ variable region CDR peptlde

<400> 114
Glu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val
. | ‘ 10

<210> 115

<21i> 15

<212> PRT -

" «213> Artificial Seguence

- <220>
<223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide . :



<400> 142 atgcgtctca agcttcatta aaaccagatc tga .33
<210> 143 . <211> 29 .. . . <212> DNA <213>
Artificial Sequence 55/83 ;§9> <223> Descri ption of
Artificial Sequence: ynthé? i C oligonucleotide <400>
143 atgcgtctca agcttgccaggcctgctgt 29 <210> 144 <211>
33 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic
eldoganacl eotide <400>.144 atgcgtctca agcttcagta =~ . - -
bpabraagt Trp Fhe3By @ Bbe P45 w2 1Thvx RF M@ZA@»V&\IA’ <213>'__
Aftificial Seqg@ience <220> <228> Description & =~ . -

Artificial Sequence: Synthetic oligonucleotide <400> .=

JA%.ahgcgt ct caagecttgectcg acctgcaatc 30 <210> 146
€A13>33 <212> DNA <213> Artificial Sequence

«212> PRT

«213> Artificial Sequence

<220> L
<223> Description of Artificial Sequence. Synthetxc heavy chaln
variable region CDR peptide

<400> 116
Asp Arg Ser Gly Tyr Asp His Pro Asp Ala Phe Asp Ile
1 5 . 10

<210> 117
<211> 12
<212> PRT
213> Artificial Sequence

<220> . :
-<223> Degcription of-Artificial ‘Sequence: Synthetxc heavy
’ chain variable region CDR peptlde

<400> 117 o
Gly Gly Tyr Asp Phe Trp Ser Gly Tyr Phe Asp Tyr
1 5 , L. 10

<210> 118

<211> 11

<212> PRT

<213> Artificial Seguence

<220> : :
<223> Deacr1pt10n of Artificial Sequence: Synchetzc heavy
chain variable region CBR peptlde

<400> 118 _ , S A
Asp Pro Lieu Tyr Gly Asp Tyr Gly Phe Asp Pro
1. 5 o 1¢ ‘

. <210> 118
<211> 12
<212 PRYT.
. <213> Art1f1c1a1 Sequence

<220> :
<223> Description of Art1f1c1a1 Sequence» Synthetlc heavy
' chain variable region CDR. peptxde ’ ) :



<220> <223> Description of Artificial Sequence:
Synthetic oligonucleotide .<400> 146 atgcgtctca

agcttcatta aaaccagatc tga 33 <210> 147 - - - - <211>
33 <212>-DNA <213>. Artificia quence <220> <223>
Description of Artificial.Seq Synt heti c

ol i gonucl eoti de 56/ 83 <400> 147 atgcgtctct aggat ggat g
otaghttga gat 33 <210>-148 <211> 34 <212> DNA <213>
oY biyf 6t alsp IRQUARCSer 62Q3r 152233 d9escription of -

Artificial Segquence: Synthetiie oligonucleotide <400>

148 atgcgtctca tcctactgtt gtttgtgttg gaat 34 <210>

149 <211> 34 - - - <212> DNA <213> Artificial Sequence

22 79<223> Description of Artificial Sequence:
gt tic oligonucleotide <400> 149
<ﬁmgoghﬁt£ﬁmggﬁtggatggttagtttga aata - 34 -.<210> 150

<211> 31

- <400» 120 "

Pro Trp Cys Tyr Thr Gly Asn Pro Leu Ile Pro Trp Asp Tyr Cys Pro
1 5 10 - 15

Ile Ser Arg Cys Glu Gly Asp Thr Thr Pro Thr Ile Val Asn Leu Asp
20 - 25 . : 30

'Hig Pro Val Ilé Ser Cys Alé Lys Thx Lys Gln Leu Arg Val Val Aen
T 35 : 40 . _ 45 .

Gly Ile Pro Thr Arg Thr Asn Ile Gly Trp Met Val Ser Leu Arg Tyr
50 IR 55 - 60

- Arg Asn Lys Hig Ile Cys Gly Gly Ser Leu Ile Lys Glu Ser Trp Val
.65 70 o s 80
feu Thr Ala Arg Gln Cys Phe Pro Ser Arg Asp Leu Lys Asp Tyr Glu
. N . - 8S g0 : i 95

.Ala Trp Leu Gly Ile His Asp Val His Gly Arg Gly Asp Glu Lys Cys
: ’ 00, 105 T 110

‘Lye Gln Val Leu Asn Val Ser Gln Len val Tyr Gly Pro Glu Gly Ser
s ‘ 120 - . 128 -
Asp Leu Val Leu Met Lys Leu Ala Arg Pro Ala Val Leu Asp Asp Phe
© 130 . 135 : 140
'Val Ser Thr Ile Asp Leu Pro Asn Tyr Gly Cys Thr Ile Pro Glu Lys
145 o 1s0 . 7 155 ' 160
Thr Ser Cys Ser Val Tyr Gly Trp. Gly Tyr Thr Gly Leu Ile Asn Tyrx
o ' 165 T e 175

'Aep Gly Leu Leu Arg Val Ala His Leu Tyr Iie Met Gly Ash Glu Lys
: T. 180 ‘. 185 ' 1%0

-Cys Ser Gln His His Arg Gly Lys Val Thr Leu Asn Glu Ser Glu Ile
’ 155 : : 200 . " 208
" Cys Ala Gly Ala Glu 7Lya~Il’e Gly Ser Gly Pro Cys ‘Glu Gly Asp Tyr
210 T 215 . 220

Gly Gly Pro Leu Val Cys Glu Gln His Lys Met Arg Met Val Leu Gly
© - 225 230 . 235 . 240



<212> DNA - - - <213> Artificial: Sequence <220>
<223> Description of Artificial Sequence: Synthetic
ol i gonucl eoti de <400> 150 %i2ggtctca tcctattttt
gttcgtgttg g 31 <210>151 < <212> DNA <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence Synthetlc ol i gonucl eoti de  <400>

A SRSt ALK Sl ramenen 2 2 80 ?_fe

Sequence <220> <223> Descri ption of A«tlflClal

Bequanzey VY Aldai cryel Algonwsciraoti«lgis 140Qr1e152: Leu

atgcgtct c@® gcattcagt tgt#dsccata gg 32 <@P0> 153 ...

<211> 3%? <213> Artificial Sequence 220>
fon o

23738 fﬁ§ "Artificial Sequence: Synthetic’

-oligonucl eotide <400>. 153

<«210> 121
<211> 278
<212> PRT-
<213> Mus musculus

<400> 121

Pro Trp Cys Tyr Thr Gly Asn Pro Leu Ile Pro Txp Asp 'I‘Yr Cys Pro

1 5 : .10 1§

Ile Ser Arg Cys Glu Gly Asp Thr Thr Pro Thr Ile val Aasn L_éd ABII)._"" o
20 .25 : 300
His Pro Val Ile Ser Cys Ala Lys Thr Lys Gln Leu Arg Val Val Asn o
35 g . a0 a5 o
Gly Ile Pro Thr Gln Thr Thr Val Gly Trp Met Val Ser Leu Lys Tyr
: 50 55 ' 80 - - T

- Arg Asn-Lys His Ile Cys Gly Gly Ser Leu Ile Lys Glu Sexr Trp -Val
65 . . 70 - - 75 R : L

Leu Thr Ala Ary Gln Cys Phe Pro Ala Arg Asn Lys Asp Leu Lys Asp

- ; 85 B - L
Tyr Glu Ala Trp Leu Gly Ile His Asp Val His Glu Arg'Gly _Gl‘u Glu
. 100 ’ 105 . 110 b

Lys Arg Lys Gln Ile Leu Asanle Ser Gln Leu Val»"i‘&r'r c-ily' Pro 'Glxi '
115 S ' 120 125 : CoL

Gly Ser Asp Leu Val Leu Leu Lys~Leu Ala Arg Pro Ala Ile Leu Aap__'
130 135 - 140 - oo

Asn Phe Val Ser Thr Ile'Asp Leu Pro Ser Tyr Gly Cys Thr Ile Pro
145 ... ase - ‘ 155 ‘ - 160

Glu Lys Thr Thr Cys Ser Ile Tyr Gly Trp Gly Tyr Thr Gly Leu Ile
. -165 L 1740 . 178 . -
Asn Ala Asp Glyv Leu Leu Arg Val Ala His Leu Tyr Ile Met Gly Asn
' 2180 185 _ 190 .

Glu Lys Cys Sexr Gln Hie His Gln Gly Lfs val Thx _Léu Asn Glu Ser - -
195 ' R 200 - . 208 '

Glu Leu Cys Ala Gly Ala Glu Lys Ile Gly Ser Gly Pro.Cys Glu Gly
210 - 215 220 . o



atgcgtctca tgcatgacct gcaatgggga g. 31 <210> 154
<211> 33 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artif#8/8P Sequence: Synthetic

ol i gonucl eoti de <400> 154 atgcgtctca tgcattcaac
ttctgaacac tga 33 <210> 155 <211> 31 <212> DNA <213>
Artificial Sequence <220> <223> Description of - -
Artificial Sequence: Synthetic oligonucleotide <400> »

A A UG08 LEREMA B LARMIND fdhq BET Y S50

<220> €223> Description of Artificial Sequence: . -
L&Y Bihekill cllel Vagopue beprrdSly <A48(B1alb6 atqgegt drgPro. . - -
tgcagtttct atfSat agt ct ttgttt3€ 38 <210> 15758 <211> 327'

Gly Ige P% 11'1' Vﬂ %’lfl ¢l aijyrgsgul.eyréc'?rp Ile His Lys Val

260 - - 265 . 270

Ile Leu Thr Tyr Lys Leu
275

<210> 122
<211> 278
<212> PRT
<213> Art1f1c1al Sequence

<220 o SRR TR
<223> Description of Artificial Seguence: Consensus sequence - .

«<220>

<221> MOD_RES

<222> (53)..{53) o - L -
<223> Undetermined consensus residue; variable amino acid’

<220>

‘<221> MOD_RES .

<222> {55)..(55) ,

<223> Undetermined consensus residue; variable awmino acid ™~

<220> -
<221> MOD_RES-
"<222> (91)..(92) . _ o
«223> Undetermined consensus residue; variable amino acid = -

<220>

<221> MOD_RES .
T <222> {108)..(108) ‘ , . _ -
_ <223> Undetermined consensus residue; variable amino acid

<220>

<221> MOD_RES

<222> (114)..(114) . . : :
<223> Undetermined consensus residue; variable amino acid.

<2205

‘¢221> MOD_RES

- «222> (145)..(145) ‘ :

<223> Undetermined consensus residue; variable amino acid:

<220> .

<221> MOD_RES

- <222>.(154) . .(154) : , :

"«2235» Undetermined consensus residue; variable amino acid



<220> <223> Description of Artificial Sequence:

Synt hetic oligonucl eotide <400> 157 atgggatccc
tatgactgtg gtaccttata tg- - - - 32 <210> 158. <211>
36 <212> DNA <213> A«tlflcﬁgVSéequence <220> - <223>
Description of Artificial Sequence: Synthetic

ol i gonucl eoti de

-<400> 158 at gcggccgc acaaaggaaa

a aagaaata caattc.

it

<
<

36

s A«tlflClaI
rop,pf Artificial

<210> 159 <211> 32
Sequence <220> -

1
<223>

Sequences Synthetic
<9 dﬂ@m&kﬁﬁhb&leonééaﬂ%a&ue, vE£jGHE esir acdacttgta
<210> 160 <211> 40

tgtcaaaatt ac - 32

<22d3> Artificial Sequence
<@PLAMPRRER| al Sequence:

B Laatti

“A&VacACITC A0 <210> 161

- <400> 122

Pro Trp Cys Tyr Thr Gly Asn Pro Leu

1

Ile
His
Gly
Arg

65

Leu

Lirs
T Gly
" Xaa
145
Glu
Asn
Glu
Glu

Asp
. 225

Ser

Pro

Tle

50
Asn
Thx
Glu
Xaa

Sex

130

Phe

Lys

Xaa

Lys

Ile
210

Tyr

aArg

‘Val-

35

Pro
Lys
Ala
Ala
Lys
118
Asp
Val
Thr
Asp
Cys
195

Cys

Gly

Cys

20
Ile
Thr
Ris
Axrg

Trp
100

Gln

Leu
Ser

Serxr

Gly

180

Ser.

Gly

)

Glu
Ser
Xaa
Ile
Gln

BS
Leu
Ile
Val
Thr
Cys
165

Leu

Gln.

Gly

Pro

Gly

CYB

Thr

Cys

.70

cye
Gly
Leu
Leu
Ile
150
Ser
Leu
His

Ala

Asp
Ala
Xaa

55
Gly
Phe
Ile_
Asn
Leu
1385
Asp
Ile
Arg

His

Glu:

. 215

Leu
230

Ile

Thr
Lys

40
Ile
Gly

Pro

His

‘Ile

120

Lys

Leu

Tyx

val

‘Xaa
200

Lye

cys

Thr

25

Thy

Gly

Ser

Ala

Asp

- 1056

Ser

Leu

Pro

Gly

Ala

185

Gly

Ile

Glu

<212> DNA

<212>

<220> <223> Description

Ile

Pro

10 .

Pro
Lys
Trp
Leu
Axg

50
;Jal
Gin
Ala

Xaa

Trp

Thr
Gin
Met
Ile

75
Xaa
His
Leu
Arg

155

Gly

170

His
Lys
Gly

Gln

Leu
val
Ser

His
235

Trp Asp Tyr

Ile
Leu

val

60

Lys
Xaa
Xaa

Val

Pro

140

Gly

Tyr

e

Thr

Gly
220

Lysa

Val

Arg
- 45

Ser

Glu

Asp

.Arg

Tyr
125

Ala

cys

Thr

Ile

Leu

205

Pro

Met

Asn
30

Val

Leu

Ser

Leu

Gly
110

Gly

Ile

“Thx

Gly

Met
190

Asn

cys

Arg

Cys
15

Leu

Val

Lys

Trp

Lys
95

Asp

Pro-

Leu

Ile

Leu

i71s

Gly

Glu

Glu

Met

Synt heti c ol i gonucl eoti de
QQnah0R! 9960 £ GaALEADAR:BAFRRA02A0A

Pro

Asp

Asn

val
80

Asp

Glu -

Glu
Asp
Pro
160
Ile
Asn
Ser
Gly

Val
240



<211> 11 - <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pepti de <400> 161 Val Val ASR/€By Ile Pro Thr Arg Hi s
Ay Arg 1 10 <210> 162 <211> g - <212> PRT <213>
Artificial Sequence ". " <220> <223> Description of
Artificial Sequence : Synthetic pepti de <400> 162 dvy. -

Ile Pro. Thr Hi 105 163 <2115 6 .
b vapppte Yai%e Rty Fy ke fk0e B Soa el o

Descri ption of Artificial. Sequence: Synthetic. peptlde-
crAQDS ph6FaValrglent Ty TheIryA9PaGive Tp Ble #2d Qy=184 -

<211> 62 269212> PRT . <228 Artificial Séawenge <220>;e;f

Ile Leu Thr Tyr Lys Leu
275

<210> 123

<211> 77

<212> PRT .
<213> Homo sapiens

<400> 123

Gly Trp Met Val Ser Leu Arg Tyr Arg Asn Lys His Ile Cys Gly Gly

1 5 10 15

:Ser Leu Ile Lys Glu Ser Trp Val Leu Thr Ala Arg Gln Cys Phe frol

.20 25 a0

Ser Arg Asp Leu Lys Agp Tyr Glu Ala Trp Leu Gly Ile His Asp Valef‘5"
g - - 40 48 co

His Gly Arg Gly Asp Glu Lys Cys Lys Gln Val Leu Asn Vval Ser'Glnf
‘ 50 55 | . . : 60 ' S

Leu val Tyr Gly Pro - Glu Gly Ser Asp Leu Val Leu Met
- 65 _ i e 75

<210> 124
<211> 33 .
<212> DNA
«213> Artificial Sequence

'<220> )
<223> Descr1pt10n of Artxf;cxal Sequence Synthetic ollgonucleotlde

<400> 124

atgcgtctec cctgatgatg ctggctgcat tte ‘ : .n' ;::33

<21.0> 125

«211> 33

<212> DNA

<213> Arcificial Sequence

<220>

7<223> Descrlpt1on of Art1£1c1a1 Sequence- Synthet;c ollgonucleotlde_

- <400=> 125

atgegtetct caagggaagg tgactctgaa tga . S o - 33 -



<223> Description of Artificial Sequence: Synthetic
peptide <400> 164 . .. Val Val Asn Gy Ile Pro Thr
Arg Thr Asn Ile Ay Trp Met VadV88er’' 1 S. 10 15 60/83
Leu Arg Tyr Arg Asn Lys His Ile Cys Ay Ay Ser Leu
Ile Lys Gu 8i[ 20 25 30 Ser Trp Val Leu Thr Ala Arg
A n Cys Phe Pro Ser Arg Asp Leu Lys 35 40. 45 Asp Tyr
- &@uw>Al% Trp Leu Ay Ile H's Asp Val Hs Ay Arg 50 55
- 6BH1><PEL0> 165 <211> 59 <212> PRT <213> Artificial
2?@ ﬁl@gﬁ $220> <223> Description of Artificial . -
equence: céy tHaETes peptide <400> 165 Ay lle Pro Thr
LsgpThr Asn Ile Gy Trp Met Val Ser Leu Arg Tyr 1 5.
“4£R315pesAr iprAsm of yirtkHEisidl ceqtatdy sEithe SRy oligunldlodivs -
‘Qu Ser Trp Val 20 25 30 Leu Thr Ala Arg An Cys the
__Pro 3%& Arg Asp Leu Lys Asp Tyr Gu 35; 40 45. Ala
| I%%gkg&tqabet@ﬁaﬂaicé%egééa%%alg' Gy Arg 50 55. <212

211> 17 ~°<212> PAT <2 tificial Sequence

© o <«210> 127

<211> 35

<212> DNA

<213> Axt1f1c1al Sequence

.~<220>' i :
<223> Deacr1pt1on of Art1f101a1 Sequence; Synthetic oligonucleotide -

| <400> 127 _ , _ .
.atgcgtctct agttatggat gcacaattce ‘tgaaa ' 35"

t<210> 128

. <21l> 32

" <2125 DNA : ‘
213> Artificial Sedquence

. <220> ‘ ’ . o
__<223> Descr;ptxon of Art1f1c1a1 Sequence: Synthetic oligonucleotide

<400> 128 | o , X
atgcgtctea attatccagyg acageaggcee tg ' 32

<210> 129

<211> 37

<212> DNA .
<213> Axtificial'Sequence '

' <220>

<223> Descrlptlcn of Art;flclal Sequence: Synthetic oligonucleotide

<400> 129
atgegtctea taattttgtt agtacgattg atttacc o 37

- <210> 130

,<211> 32
'«212> DNA .
© =<213> Artificial Sequence .

o e




<220> . <223> Description of Artificial Sequence:
Li ght chain CDRL consensus sequence (CDRl a), <220>
<221> MODRES <222> (1) <2233;l,ysi ne, arginine, or
gl utam ne <220> <221> MOD RES <222> (2) <223> serine
or alanine <220> <221> MOD RES <222> (5) <223>
serine gl ycine, or aspartic acid 61/83 <220> <221>
MOD RES <222> (6) <223> valine or isoleucine or is
Y RLEARRlon 52508 522A° S MIREESs 7222 (ibhongddtiae
euci ne or phenylalanine or iIs not present <220> -
<221> MODRES <222> (8) <223> phenyl al ani ne, tyrosine

<g@o>ilgonot present " . <220> <221> MOD_ RES S
atgcgtcteg cgtttctcat ctcoctettee gt “r*,: c 32
<210> 131
<211> 34
<212> DNA

<213> Artificial Sequence_

<220> : X
«223> Description of Art1f1c1a1 Sequence: Synthetic ollgonucleotlde

<400> 131 ' ‘ TR
atgegtctea aacgcaaaca ggttctcaat gttt - T L. 34

<210> 132 .

<211> 34

<212> DNA

<213> Artificial Sequence

<220 . ’ . . L L
<223> Descrlptzon of Artlflclal Sequence Synthetic oligonucleoti@e

<200> 132 _ S
‘atgcgtctcc tttcgtggac atcatgaatt ccaa o T 34

<210> 133
<211> 34
<212> DNA _ ‘ :
<213> A:tificial_Sequence

‘ <220>'
<223> Descrlptlon of ArtlflClal Sequence. Synthet;c ollgonucleotzde

<400> 133 : - ‘ ‘
atgcgtctcc -gaaagaggag atgagaaatg caaa . : o . 34

<210> 134

<211> 24 : : _ o
<212> DNA : _ : N

- <213> Artificial Sequence : ‘

<220> . . : e S
<223> Description of Artificial Sequence: Synthetic oligonucleotide




<222> .(9)..(10) <223> serine or not present <220>
<221> MOD . RES <222>. (11) <223> asparagi ne;
threonine, or not present <229p/s221> MOD RES <222>
(12) <223>asparagi ne, isoleucine, or valine <220>
<221> MODRES <222> (13) <223> lysine, arginine,
asparaglne, or aspartic acid <220> <221> MODRES <222>
) <223> asparagi ne or serine <220> <221>

: tmgg%ﬁtg%§i3<223> tyrosine, aspartic acid, 24
tryptophan or asparagi ne <220> <221> MOD RES <222>
(17) <223> al anine, glycine, or asparagine <400> 166
<Xelr X3 Ser G n Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

. < .
(Z(lla‘gg%gLett 15.. 10 15 Xaa.

<213>» Artificial Sequence

<220> '
. «223% Description of Art1f1c1al Sequence Synthetic ollgonucleot1de

‘<4oo> 135 :
atgegtctea gagacttgaa agactatgaa gcttg . . : 35

<210> 136 -

' <211> 34

" <«212> DNA

<213> Artificial Sequence

<220> : : : S
«223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 136
atgcgtctcg tectetggetyg gaaaacattg tott ) ' 34

: <210>.137

| l<211> 38

. <212> DNA

<213 Artificial Sequence

<2205 ,
‘ <223> Descrmption of Artificial Sequence Synthetlc oligonucleotide

c400> 137 7 :
atgcgtctca acaaagactt gaaagattat gaagcttg f' s .

<210> 138

<2311> 36

<212> DNA : : _
<213s Artificial Sequence

<220 : - o )
<223> Degcription of Artificial Sequence: Synthetic oligonueleotide.

<400> 138 : . : o
_ atgcgtctct ttgtttcgag aagggaaaca ctgtcg o ’ 36

‘<210> 139




62/ 83 -.<210> 167 <211> 7 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Light chain CDR2 consensus sequence (CDR2a)
<220> <221> MODRES <222> (%2/85223> trypt ophan,
al anine, valine, glutamc acid, or glycine <220>
<221> MODRES <222> '(4) <223>*threonine, serine, or
<9§pa£glc acid <220> <221> MOD_RES <222> (5) <223>
Qi ftane or | euci ne - <220> <221> MODRES <222>. (6). .-
«S223mctgEidianiseqadicd, gl utamine, or al anine <220> -
<221> MOD RES <222> (1)_ <223> serine, .asparagine, -or
- <E¥reoni ne <400> 167 qu Xaa Xaa_Xa Xaa:%aa Xaa

5% -
«223> Degcription of Art1f1c1 Sequence: Synthetic o 1gonuc eot;%e .

<400 139 - _ , : , _
atgecgtcteca agettgoccag gectgetgt ' Lo 29

<210> 140

<211> 33

<212> DNA

'<213> Artificial Sequence

<220> . e
. €223> Descrlptlon of Art1f1c1a1 Sequencei Synthetic oligonucleotide

<400> 140 : ' o R
atgcgtctca agcttcagta aaaccaagtc tga . 7 3T

<210> 141

<211> 30

"«212> DNA L
 <213> Artificial Sequence

«220>

'<223;'Des&ription of Artificial Sequence: Synthetic-pligbngclebtidei‘“ -

<400> 141 : ‘ . . :
atgcgtctca agcttgeteg acctgcaatc C : S ‘ L 30

<210> 142

- «211> 33 .

<212> DNA , ,

. «213> Artificial Sequence -

<220 . ) R N
<223> Descrxpt;ou of Artificial Sequence: Synthetic_oligonucleotgde_.-

<400> 142 ‘ . o .
‘atgegtetea agcttcatta aaaccagatc tga ] _ _ s 330

'€210> 143
<211> 29
<212> DNA - .
<213> Artificial Seqguence



<210> 168 <211> 10 <212> PRT <213> Artificial

Sequence <220> <223> Description of Artificial
Sequence: Light chain CDR3 comsehsus sequence ( CDR3a)
<220> <221> MOD_RES <222> (1) <223> gl utam ne or

| euci ne <220> <221> MOD RES 63/83 <222> (2) <223>

gl utam ne, asparagi ne, or arginine <220> <221>
Mobh.RES <222> (3) <223> tyrosine, histidine, alanine,
Oi228e Pk aeip2B0ot A2 k2 MIDRERence? 28mnehdiy siddSmicleotide
phenylalanine tyrosine, aspartic acid, asparagine, :

tsoleu0|ne <220> <221> MOD RES <222> (5) 223>
Saég Jl‘-%tcag |a¥gtj_t@;§¢a%’ g&%@@{g@_g' ne <220> 2
<210> 144

<211> 33

<212> DNA

<213> Artificial Sequence

<2205
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<4OD> .144 . .
atgcgtctca agcttcagta aaaccaagtc tga o , .~ 33

<210> 145
-<211> 3¢
 <212> DNA
. <213> Artificial Sequence

<220> : .
<223> Descr1ptxon of Artificial Sequence. Synthetlc ollgonucleotlde

<400> 145 : . ‘
atgcgtctca agcttgctcg acctgcaatc s : . a0

"<210> 146

<«211> 33

<212> DNA

<213> Art1f1c1a1 Sequence

<220> : oL
<223> Descrlptlon of Art1f1clel Sequence. Syrithetic oligonucleotide

'.<400> 146 - §
atgcgtctca agcttcatta aaaccagatc tga ‘ g . 33

«210> 147

<211> 33

<212> DNA

<213>.Artifiéia1 Sequence

<220> - ) ‘
«223> Descrzptxon of Art1f1c1a1 Sequence' Synthetic ollgonucleotlde'



<221> MODRES <222> (6) <223> proline, tyrosine,

t hr eoni ne, phenyl al ani ne, aspartlc acid, |eucine, or
tryptophan - - - <221> MOD RESS€£93> (8) <223> proline
or is not present <220> <221> MOD_RES <222> (9)

. <223> tryptophan, |eucine, proline, tyrosine, or

i sol euci ne <220> <221> MOD RES <222> (10_) <223>

t hreoni ne or asparagi ne <400> 168 Xaa Xaa Xaa Xaa Xaa

<4093 Fro Xaa Xa 5 40. .<210> 169 <211> 7
.atgfﬁ"z‘:ﬁ“’g 3t @%gftécgaa?JtSequence <220> <223>

Description of Artificial Sequence: Heavy chain CDR]
<noRsewsUs sequence (CDRI b) <220> <221> MOD RES 64/83.

T<R232M (1) <223> serine or is-not present
«212> DNA - i

<213> AItlflClal Sequence

<220> :
- <223> Descrlptlon of Art1f1c1a1 Sequence- Synthetic oligonucleotide

‘"<400> 148 , _
atgcgtctca tcctactgtt gtttgtgttg gaat _ 34

<210> 149

<211> 34

<212> DNA

. <213> Artificial'Sequence

<220> :
€223 Descrzptlon of Artlflclal Sequence. Synthetlc ollgonucleotlde

<4005 149
atgcgtctct aggatggatg gttagtttga aata - ’ . 34

- <210> 150

. <211> 31

<212> DNA _
‘<213> Artif1c1a1 Sequence

. 220> :
_<223> Descrlptlon of Art1f1c1a1 Sequence. Synthetic ollgonucleotzde

" <400> 150 ‘ - .
atgcgtctca tcctatgttt gttcgtgttg g ] : . 31

<210> 151

<211> 32

<212> DNA

<2135 Artificial Sequence

<220>
T <223> Descrlptlon of Art;fxcial Sequence. Synthetlc ollganucleotzde

<400:> 151 : . .
atgcgtctca tgcatccaag gtcaaggaga ag az.



<220> <221> MOD RES <222> (2) <223> aspartic acid or
glycine, or is not present <220> <221> MOD RES <222>
(3) <223> aspartic acid, glyevnd3 serine, valine,

t hreoni ne, or isoleucine <220> <221> MOD RES <222>
(5) <223> tyrosine or glycine <220> <221> MOD RES
<222> (6) <223> isol eucine, nethionine, or tryptophan
<220> <221> MOD RES <222> (7) <223> histidine,
agpear agek ne, or serine <400> 169 Xaa Xaa. Xaa Tyr Xaa
Xad¥%ad2 . 1 5 <210> 170 <211> 17 <212> PRT <213>
A@Si??ﬁ?,L Sequence <220> <223> Descri ption of

ATt %‘f’%llc? q‘%ﬁé‘ﬁ%’éc:e Heavy chain CDR2 consensus
segeence ( CDR2b)

<223>» Description of Artificial Sequence: Synthetic oligonucleatide

<400> 152
atgcgtetea tgcatteoagt tgtttcocata gg : 32

<210> 153

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 153 , ‘ : ‘
atgegtetea tgcatgacct gcaatgggga g. - : _ o a1

<210> 154

«<211> 33

<212> DNA .
<213> Artificial Sequence

<220> o : : :
<223>» Deacription of Artificial Sequence: Synthetic oligonucleotide

'<400> 154 _ T : :
atgcgtctea tgcattcaac ttetgaacac tga . . 33

‘<210> 15%

<211> 31

<212> DNA

<213> Artificial Sequence

<220> ) ] :
<223> Description of Artificial Seguence: Synthetic oligonucleotide

<400> 155 :
atgcgtetea tgecatcattyg gtaasaggacg © . 31

<210> 156

<211> 38

<212> DNA

«213> Artificial Sequence



<220> <221> MOD RES <222> (1) _ <223> tryptophan,
tyrosine, valine, asparagine, or glutamc acid <220>
<221> MDD RES <222> (2) <223> jsol eucine,
phenyl al ani ne, or valine <2 8&521> MODRES <222>
(3) .<223> asparagi ne, serine, tryptophan, or tyrosine
65/ 83 <220> <221> MODRES <222> (4) <223> proline,

_ serine, tyrosine, or histidine <220> <221> MDD RES

- <222> (5) <223> asparagi ne, serine,- or aspartic acid

| <§%°§Oﬁesc%§;m&@@ﬁ€§fmﬁz%>q&e§)m <%§§5e§ﬂ L08cpEeidbne

MOD_RES <222 3> gl yci ne or
serine, i's. not present <220> <221> NDD RES
© <400> 156
atgcgtctea tgoagtttct aatatagtct ttgttth 38
© <210> 157
L<211> 32
' <212> DNA

L <213> Artificial Sequence
<2205
<223> Descrlptlon of Art1f1c1a1 Sequence. Synthetzc oligonucleotide

' <400> 157 IR
_atgggatccc tatgactgtg gtaccttata tg S . 7 32

| <210> 1S8
<211> 36

. 212> DNA .

<213 Artificial Sequence

'<220>. : o R . ‘ . .
<223> Description of Artificial_Sequénce: Synthetic oligomucleotide

—<400> 158 . .
atgcggccgc acaaaggaaa agaagaaata caattc : : 28

<210> 159

;<211> 32

| <212> DNA

<213> Artificial Sequence-

<220> : .

<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 159 .
cgggatcett acaacttgta tgtcaaaatt ac - 32

. <210> 160

<211> 40
" «212> DNA :
<213> Artificial Seguence

<2205 : : | .
'«223> Description of Artificial Sequence: Synthetic oligonucleotide




<222> (8) <223> glycine, threonine, aspartic acid,
serine, isoleucine, or asparagine - - - - - - <220>
<221> MOD RES <222> (9) <223> threonine,,isoleucine,
or lysine <220> <221> MOD_RES,&R222> (10). <223>
asparagi ne or, tyrosine <220> - - <221> MOD_RES <222>
(21) . <223> tyrosine or histidine <220> <221>
MOD_RES <222> (12) " <223> al anine or asparagine -
<@PO> X6P21> MODRES <222> (13) <223> giutamine, -
a%iFaFg9°89 pELcagia FrEPPIRge aegaepste@21> MOD_RES. <222>40

(14) <223> lysine or serine 66/83 <220> <221> NDD RES':?'

<210> 161
<211> 11
<212> PRT
<213> Artificial Segquence

<220>
<223> Description of Art1f1c1a1 Sequence: Synthet1c pept;de

<400> 161
val Vval Asn Gly Ile Pro Thr Arg His Gly Arg
1 5 10

<210> 162
<211> 9
<2125 PRT
<213> Artificial Sequence

<226> ) . - ' ; T
<223> Description of Artificial Sequence: Synthétic peptide - -

<400> 162 .
Gly Ile Pro Thr Arg Thr His Gly Arg

| <210> 163
<211i> 6 .
<212> PRT’ .
<213>» Artificial Sequence

'<220>" ‘ : : .
<223> Description of Artificial- Sequence: Synthetic peptide

- <400> 163
Val Asn Thr Leu Asp Gln
1 S

<210> 164
 <211> 62
" 212> PRT
<213> Artificial Sequence

| «<220> : S o e
<223> Description of Artificial Sequence: synthetic peptide

. =<400> 164 )
Val Val Asn Gly Ile Pro Thr Arg Thr Asn Ile Gly Trp Met val Ser
1 . 5. .10 S 15

LA



<222> (15) <223> phenyl al ani ne, valine, or |eucine
<220> <221> MOD_RES <222> (16) <223> gl utam ne or
lysine <220> <221> MOD_RES gg2g3 (17) <223> glycine
or serine <400> 170 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 1 5 10 15. Xaa <210>
171 <211> 20 - - - <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Seguence; Heavy
Legtfaon TCDRSS AebrigE e Mo b ALE CEBBH N B0Le SHh1 5
~ MOD RES 222> (1) <223> Glutanic acid, aspartic acid,
sexfd19a1 Qku qlh).lcﬂlgehrg OIn tPs BOL pRb @S Mrg<RefOBeu Lys
<221>-¥0D RES <222> (&) <223> |euciness gl utam c acid,
asparticacid, histidine, proline, or glxgine, or is
Amﬁg?ﬁ@séﬁ@ Trp Leu G?sz Ile His Asp Val Hég Gly Arg :

<210> 165

<211> 59

<212> PRT

<213> Artificial Sequence

<220> - ‘ ) : ]
<223> Description of Artificial Sequence: Synthetic peptide

‘<400> 165

Gly Ile Pro Thr Arg Thr Asn Ile Gly Trp Met Val Ser Leu Arg Tyr

1 . .5 10 _ 15

_Arg Asn Lys His Ile Cys:Gly Gly Ser Leu Ile Lys Glu Ser Trp val
. _ s 200 0T 25 - - 30 :

' Leu Thr Ala Arg Gln Cys Phe Pro Ser Arg Rsp Leu Lys Asp Tyr Glu
©35 40 o © 45 :

Aia ‘T'rp Leu Gly Ilé His Asp Val His Gly Arg
' 50 L ’ 55

<210> 166

‘&211> 17

<212> PRT . -
«213> Artificial Sequence .

C <220> A _ _
" <223> Description of Artificial Sequence: Light chain CDR1 .

consensus sequence (CDRla).. -

| «220>

<221> MOD_RES

<222» (1) . _
<223> lysine, arginine, or glutamine

<220 |

<221> MOD_RES

<222> {2)

<223> serine or alanine

"<2é0>
_ <221> MOD_RES

© o «222> {5)

<223> serine, glycine, or aspartic acid



<220> <221> MOD _RES - <222> (3) <223> glutam c acid,
tyrosine, or leucine, or is not present <220> - -
<221> MOD RES <222> (4) <223 } ycine aspar agi ne,

gl yci ne, histidine, tyr05|ne

not

tryptophan, or is
present <220> <221> MDD RES 67/83 <222> (5)

<223> arginine, serine, glutanmc acid, tyrosine,

cine, or phenylalanine, or is not present <220>
15V} RES  <222> (6) <223> glycine or is no;

BSENC  <220> <221> MID_RES <222> (7) <223> .

<373y ptapharOfscl yicdsé Re, i0hot préxeht present  <220> <221> B

MOD RES- <222> (8) <223> aspartic acid or is.not . = -
ga’r"ésent 220> <221> MOD_RES  <222> (9) S

21>
<2225
«223>

<220>
<221>
<222>
<223

‘<220>

<221>
<222>
<223>

MOD
{7
leucine ox phenylalanine or is not present

MOD_RES
(8)
phenylalanlne, tyroalne or is not present

MOD_] RES
{3)..(10) '
serine or not present.

<220>

<221>
<2225
<223>

<220>
<221>
222>

<223>

<220>
221>

<2225

<223>

<220>
<221>
«222>

_ ‘«223>

| <220
- <221>

<222>
«223>

<220>
<221>
<222>»

- <223>

<400>

MOD_RES
(11)
agparagine; threonine, or not present

MOD_RES
(12) :
aaparagine,ﬂisdleucine, or valine

MOD_RES
(13)
lysine, arglnlne, asparaglne, or aspartic acid

MOD_RES
(14)
asparagine or serine

MOD_RES
(15) :
tyros1ne, aspartic ac1d, tryptophan, or asparaglne

MOD RES .
an
alan1ne, glyc1ne, or asparag;ne

166

Xaa Xaa Ser Gln Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu

1

Xaa

5 . © 1w 15 .




<223> serine or arginine, or is not present <220>
<221> MODRES - <222> (10_) <223>.serine or is not
present <220> <221> MOD RES <222> (11) <223> glycine
or tyrosine, or is not presegt,gx220> <221> MID RES
<222> (12) <223> tyrosine, glutan1c acid, or aspartic
acid, or is not present <220> .221> MOD RES <222>
- (13) <223> tyrosine, phenylal anine,.or aspartic acid,
. Q$10S14%0t present <220> <221> MOD RES <222> (14)
-<2@3>7tyrosine aspartic acid, histidine,, or
'F? not present <220> <221> MOD _RES
>NFIS¥HQEZ§S“?VFOS|ne gl ycine, aspartic acid,
53; ne, or serine, or is not present 68/ 83 <220>

o < é%l>béﬂgglﬂggéh of Artificial Sequence: Light chain CDR2
. consensug gequence (CDR2a}

<220>

<221> MOD RES

<222> (1)

- <223 tryptophan, alanlne valine, glutamlc acid, or glycine

<220> .

<221> MOD_RES

<222> (4} . :

<223> threonlne, serlne, or aspartic ac1d

<220> - .

<221> MOD_RES

«322> (5)

- 223> argznlne or leucxne

<2203 o

"<221> MOD_RES

<222> {6). ‘ :
<223 glutamlc acid, glutamlne, or alanlne

<220> :
<221> MOD_RES
222> {7} ' ‘ _ . ]
| «223> seriﬁe,:asparagine; or threonine

<400> 167
Xaa Xaa Xaa Xaa Xaa Xaa Xaa
-1 i . 5

<210> 168

<211> 10

<212> PRT

<213> Artificial Sequence’

<220> o L - o
| <223> Description of Artificial Sequence: Light chain CDR3
congensus- sequence (CDR3a)

<220> .

<221> MOD_RES

«222> {1} '

<223> glutam;ne or 1euc1ne

. <220>
<221> MOD_RES



<222> (16) <223> glycine, valine, tyrosine, or
aspartic acid, or is not present <220> <221> MOD RES
<222> (17) . <223> |l eucine, alanine, glycine, or
tyrosine, or is not present <2 <221> MOD_RES
<222> (18) <223> net hi oni ne, eny?alanine or
tyrosi ne <220> <221> MOD_ RES <222> (20) <223>
valine tyrosine;isol eucine,.or proline <400> 171 Xaa

a_Xaa Xaa Xaa Xag. Xa X 2 Xaa Xaa Xaa Xaa. Xaa
‘&Eﬁ %ﬁﬁamﬁm XY P57 Xaa X %sp Xaa 20 <210> 172
5Ll> 10 <212> PRT <213> Awtlflcial Sequence. <220>
<=A23morDeeEr i ption of Artificial Sequence: Synthetic
<ppt (e <400> 172 Val Val Asn Ay Ile Pro Thr Arg Thr
AT SR h’@ﬂ‘b‘ﬁeﬁém&“f1>°rli%nm<‘212> PRT

<220>

<221> MOD_RES

T «222> (4) ’

«223>» phenylalanlne, tyresine, aspart1c acxd asparag;ne,
) or isoleucine

«220>

<221> MOD_RES

<222> (5)

<223> serlne, glycine, or asparagine

<220>

<221> MOD_RES

<222> {6} :

223> proline, tyroslne, threonine, phenylalanlne, aspartlc acxd
o . leucine, or tryptophan

220> - ‘

©<221> MOD_RES

<222> (8)

‘223> prol;ne or is not present

. <220> o
" ¢221> MOD_RES
«222> (%) .
. 223> trxyptophan, 1euc1ne, prol1ne, tyros;ne, or 1soleuc1ne

-.<220>

 <221> MOD_RES

<222 (10}

<223> threonine or asparagxne

<400> 168
Xaa Xaa Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa
i . . 5 ) . . 1o

‘¢210> 169

211> 7

<212> PRT o
<213> Artificial Sequence

<220>
<223> Descr;ptlon of Art1f1c1a1 Seguence: Heavy chain CDR1
" consensus sequence (CDR1L)

| <220>
<221> MOD_RES



<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic kappa light chain
protei n sequence <400> 173 #spgile Val Met Thr Gln. Ser
Pro Asp Ser Leu Ala Val Ser Leu Sly 1 5 10 15 QGu
~Arg Ala Thr Ile Asn Cys Lys Ser Ser A n Ser Val Leu
PheSer 20 . 2g ..30 69/83 Ser Asn Asn Lye Asn Tyr Leu
p Tyr An A@n Lys Pro Ay Gdn 35 40 45 Pro Pro

ﬁﬁ j-e%yné-sy ikl e T¥fesdddd Ala Ser Thr Arg Gu Ser Gy
Val 50 55 60 Pro Asp Arg The Ser Ay Ser Ay Ser Ay

<ZBlos Asp Phe Thr Leu. Thr 65 70 75 80 Ile Ser Ser Leu
- <2 p MIPRAY u- Asp VaI Al a Val Tyr Tyr Cys G n dn 85 90

> (2} Pro Tr. Phe Ay @ n @y Thr
<a%§s “’\’7’5%“@%“?? 6“1‘?05"’118 S ‘i’_‘“e“ 10> 174 <211>
<2]2193 <212> PAT <213> Artifici aI Sequence <220> <223>
<Dasaowpptdson of Artificial Sequence: Synthetic kappa
<322ght3) chain protein sequence <400> 174 Asp Ile Val
- <3gEt aFﬁf‘“Gch"Sér QPY%‘“AsﬁeS’é}eLeﬁlﬁfea Preomge. | Fuitglpucing
<2010 15 '

<221> MOD_RES
<222> (5)
<223> tyrosine or glycine

<220

<221> MOD_RES

«222> (6}

<223> isocleucine, methionine, or tryptophan

. <220>

"<221> MOD_RES

<222> (7).

<223> histidine, asparagine, or serine

' <400> 169
Xaa Xaa Xaa Tyr Xaa Xaa Xaa
.1 : ] :

<210> 170

<211> 17

«212> PRT

<213> Artificial Secquence

<220>
<223> Description of Artificial Sequence: Heavy chaln CDOR2
consensus seguence (CDRZb)

<220> ]

<221> MOD_RES

<222> (1} :

<223> tryptophan. tyr081ne, valine, asparaglne, or glutamic acid

<220>

'<221> MOD_RES

222> (2)

'«223> isoleucine, phenylalanine, or valine

<220> ]

<221> MOD_RES

<222> (3)

.<223> asparagine, serine, tryptophan, or tyrosxne



Gu Arg Ala- Thr Ile Aen Cys Lys Ser Ser An Serlle
Phe Tyr Ser 20 25 30 Ser Thr Asn Lys Asn Tyr Len Ala
Trp Tyr A n Lys Lys Pro Ay 35 .40 45 Pro Pro Lys
Lau Len Ile Tyr Trp Ala Ser Arg Gu Ser G y" val
50 55 60 Pro Asp Arg Phe Ser Gly Ser Ay Set Ay Thr
Asp -the Thr Leu Thr 65 70 . 75 80 1Ile Ser Ser Leu
GaeoAla Qu Asp Val Ala VvVal Tyr Tyr Cys G n @n as
OfF5 Mol’;,zIFESTyr Ser Thr Pro Trp ThrPhe Ay A n Ay Thr
§O§§3 JQulle 100 105 110 Lys <210> 175 <211>
7d‘7§ - Zsff> PRIV IR R 1??‘83‘%{’1 Sequence <220>
- <223z Description.-of Artificial Sequence: Synthetic
- Keqepa Mopgkes chain protein sequence <400> 175 Asp Ile
‘GF228et8? Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val
GF3P3> 12epaxpaipe . seringp okr 3FPOBYiCTRFI | e. Thr Cys Arg Al a
ngogn Ay tle Arg Asn.. Asp 20 25 30 ,Leu Ay Trp
- -PheiGubnGQey Lys Pro Ay Lye Ala Pro Lys Arg Leu Ile
3240 4% Tyr Ala Ala Ser "Ser Leu G n Ser Gy VaI Pro
- SeA23Arspritive oSelEine 50 - 55 60

<2205 )
<221> MOD_RES

T <222>. (7}

<223>'glyc1ne or serine, or is not present

<220>
<221> MOD_RES
222> {8)
. <223> glycine, threonlne, aspartlc acxd eerlne, 1scleuc1ne,
© - or asparagine ;

’ ‘<220> ‘

L <221> MOD_RE'S

T <222> (9) - ,
<223> threcnine, iscleucine, or lysine

<220> : . -

<221> MOD_RES'
<222» (10). ‘
o <223> asparagine or tyrosine .

<220>

<221> MOD_RES

<222> (11}

<223> tyrosine or hlstldlne

<220> :

«221> MOD_RES

<222> {12} S

- <223> alanzne or asparagxne

220> -

<221> MOD_RES

<222> (13) )

<223> glutamine, aspartic acid, or proline

<220>

<221> MOD_RES

| <222> (14)

<223> lysine or serine



Ser Ay Ser Ay Thr Gu Phe. Thr Leu Thr Ile Ser Ser

Leu GnPro" - - - 65 70 75 - 80 G u Asp Phe Ala Thr
Tyr Tyr Cys Leu @n H's Asp er Iyr Pro Leu 85 90
. 95: Thr. Phe Ay Ay dy°fRF Lys Val Qu Ile Lys

100 105 <210> 176 <211> 107 <212> PRT - - - <213>
Artificial Sequence <220> <223> Description of
‘éf 7 L&)Cin@é Sequence: Synthetic kappa light chain _
<9§-p,t €147 sequence <400> 176 . Asp Ile Gn Met. Thr d.n
289> bhdhy DaranHel, L&limzsefarﬁle@ci%@r Val @y 5 - - 10 15
AspArgVaI Thr Ile Thr Cys Arg Ala Ser Gn Gy-lle
. <NQ3Asn Asp - --20. - 25 30 Leu Gy Trp Tyr Gn Gn
gq@y Lys Ala Pro Lye ArglLeu Ile 35 - 40-° 45
Phe

r Len Gn Ser Ay Val Pro Ser Arg
'gn%%éyés% - 55 - 60 Ser Ay Ser Ay Thr Gn

<Bhwe Thr Len Thr Ile Ser Ser Lou.dn Pro 65 70'. 75. 80

<221> MQRREP Phe Ala Thr Tyr Tyr Cys Leu G n H's Asn
<% @7 Pro Leu 85- 90 - 95 71/83 Thr the Ay dy. Gly

“Tr ¢ §“\7’ar°’-”c§eﬁ“ﬁ e Lys 100 105 <210> 177

<400> 170
. Xaa Xaa Xaa Xaa Xaa Xaa Xaa ¥Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaé Xaa
1 .5 10 o 15

Xaa

<210> 171 -

<211i> 20

<212> PRT ) L
<213> Artificial Sequence

<220>

| <223> Descrzptlon of Art1f1c1a1 Sequence Heavy chain CDR3
consengus seguence (CDR3b)

<220>

<221> MOD_RES

«222> (1)

<223>» glutamic acid, aspartic acid, serlne, or glycmne,
B or 1s nhot present :

<220

<221> MOD_RES

o w222> (2) :

. 223> leucine, glutawic ac1d aspartic acid, hmstldine, prollne,
or glycine, or is not present .

<220>

<221> MOD_RES

<222> (3) : :

<223> glutamic acid, tyrosine, or leucine, or is not presént '

<220 o

<221> MOD RES

<222> (4)

<223> leuc1ne,'asparaglne, glyc1ne, histidine, tyroszne, or tryptophan
or is not present . ‘

. €220> .
<221> MOD_RES




<211> 107 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
kappa light chain protein sequ&sce <400> 177 Asp lle

An Met Thr A n Ser Pro Ser Ser Val Ser Al a Ser Val
dy 15 10 15: Asp Arg Val Thr Ile Thr Cys Arg. Al a
Ser An Ay Ile Ser Ser Trp. 20 25 30 Leu Ala Trp Tyr
@n G n Lye Pro Ay Lye Ala Pro Aen Leu Leu. Ile: 35
2"5’@ 2T¥Lee G 80 SRS belh OftoStie ekl B0 Ser
é Y-or 26 nab p¥6he Ser Ay Thr Asp
: Phe Thr Len Thr Ile Ser. Ser Leu G n Pro 65 70 75 80
<og Asp.-Phe Ala Thr Tyr Tyr Cys A n G n Ala Asn Ay
-<Pﬁe Wﬁbﬁqqp 85 90 95 Thr Phe Gly A n Ay Thr Lys.
> VS, A? p5 <210> 178 <211> 107
<2 IfiyﬁﬁF 32 f??%0|al Sequence <220> <223>
<mscription of Artificial Sequence: Synthetic kappa
<tdighmon_gkmi n protein sequence.. . <400> 178 Asp Ile
<@2x MBt Thr A n Set Pro Ser Ser Leu Ser Val Ser Val
_<g§%¢ tgypgoaﬁgn o;lgyr031ne, or is not prese
<220>
<221>» MOD RES
<222> (8} :
<223> aspartlc acid or is not present
<2205
. <221> MOD_RES
<222> (9)
_<223> serlne or arglnlne, or is not preaent
<2200
.- <221> MOD RES-
<2225 (10}
g223>_ser1ne or is not present
<2205 - N
<221> MOD_RES
«222> (31) :
s223>.g1yc1ne or tyroaine, ox is not present
<220> .
"<221> MOD_RES
<222> {12)
<223> tyros:ne, glutamlc ac1d or aspartxc acid ‘or is not preeent
;220>
¢221> MOD_RES -
<2225 (13)
<223> tyros;ne, phenylalanmne,,or aspartlc acid, or is not preeent
. <2205 -
:¢221> MOD_RES
 €222> (14). o
<223 tyroslne, aspartzc acxd histidine, or tryptophan, or is
' not present
’ <220>. ’ :
<221> MOD_RES
<222> (15)
. «223>

tyrosine, glycine, aspart1c acid, prollne, or serlne or is

‘not present



Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gn dy lle
Ser Ser Tyr 20 25 30 Leu Ala Trp.Tyr An d@n Lys Pro
@y Lye, Val Pro Lys Len Leuel3 ¢ 35. 40 45 72/ 83 Tyr
Val Ala Ser Thr Leu G n Ser ?/29:’1 Pro Ser Arg Phe
Ser Ay 50 55 60 Ser Gy Ser. Gy Thr Asp Phe Thr Leu
Thr Ile Ser Ser Leu Adn Pro 65 70 75 80 G n Asp. Val
AI a Thr Tyr Tyr Cys G n Asn Tyr Asn Ser Asp Pr.o Leu 85
>95 % Phe Ay Gy @y Thr Lys Val GQu Ile. Lys 100
> 179 <211> 107 <212> PRT <213> Artifi.ciial .
quéﬂ_l’,}eﬁle, <RAQRe <222ihES6F iaphdr@ic kidy bi fisChaal presen\:
Sequence Synt hetic kappa light chain protein -

- <39guence <400> 179 'Asp Ile @ n Met Thr A n SerPro’ Ser_"__x :

<§ér'€ PyRBSer Ala Ser Val Ay 1 510 15 Asp Arg val

ST IR0 Q6o e SEE GrbiSel okl & AN BiendoD 20
<¥§? 1o T nn'l‘r% ‘G n nlLye Pro 4 prysenVaI '
<@ Lys Len Leu lle 35 40 45 Tyr Vval Al a.Ser Ser Len
<G ¥anRrEd y Val Pro Ser Arg Phe Ser Ay 50 55 60 - Ser

<@y 6% dy Thr Asg Phe Thr Len JIhr Il'e Ser Ser Leu”
<%§3ﬁ gylonzne phenyl lanlne or tyrosine AR

<220>

<221> MOD _RES

<2225 - (20)

<223> vallne, tyrosine,- 1eoleu01ne, or prollne

<400> 171 R
Xaa Xaa Xaa Xaa Xaa Xaz Xaa Xaa Xda Xaa Xaa Xaa Xaa Xaa Xaa Xaa:

1 : 5. 0. 15 .

Xaa Xaa Asp Xaa
. ZQ

<210> 172
<211> 10
_ '<212>» PRT )
<213> Artificial Sequence.

«220> : : . ) ’ L C
<223> Description of Artificial Se&uence: Synthetic peptide -

<400> 172 . :
val Val Asn Gly Ile Pro Thr Axg Thr Asn

b ‘ 5‘_ o 10
<210> 173
<21l> 113
<212> PRT

<213> Artificial Sequence :

<220> - A . e
<223> Description of Artificial Sequence: Synthetic kappa light -
chain protein sequence ; :

<400> 173 ‘
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 1 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Sex val Leu Phe Ser _“
20 e - 25 30



65 70 75 80 G uAsp Phe Ala Thr Tyr Tyr Cys G n Arg
Ser Tyr Ser Thr Pro Pro 85 90 95 Thr Phe Ay Pro Ay
Thr Lys Val Asp Ile Lys 100 92 <210> 180 <211> 107
<212> PRT <213> Artificial é fde <220> <223>
Description of Artificial Sequence Synt heti c kappa
l'ight - chain protein sequence <400> 180 Asp Ile.dn
Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val Ay 1

S& pen PERZYEFFR TpLewr JLavare THE FpSIThbysChize 8 CAra Ser

Asp A A%I1e Ser AsnTyr*®0 25 30 Leu An Trp Tyr G n

, g lngrx..?(a Plreg lguyll-gh{‘yzAlrﬁ .Fl-‘)j.é) Sle¥ eth-eA&gL@M sze Gl?’@aﬂo 45

la Set Aspsgeu G u Thr dweVal Pro Ser Arg
Phe SerGIy 50 55 60 Ser Ay Ser @y Thr Asp Phe Thr
PRh@shlPag| Phe Var G1geper 6Ly @b Gy Fhr BF Fip 7o Sov "@Fu Asp
$3e Ala Thr Tyr yr Cys A n G n™fyr Asp Asn Leu®Pro

- | :[T%' §%e%ol..e§ Haéﬁ ENEnG Walddla QaY mﬂd%égﬁ &V

<210> 181 g9, <21 8 9s

.Tyr Phe Ser Pro Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile

100 105 - 110.

Lys

«210> 174

©<211> 113

<212> PRT ‘
<213> Art:.flc:.al Sequence

'<220>

<223> Description of Artificial Sequenée: Synthetic kappa light
chair} protein sequence . :

<400> 174 ‘
Asp Ile Val Met Thr G}.n Ser, Pro Asp Ser Leu Ala Val Ser Leu Gly
1 .8 10 15

Glu Arg Ala Thr Ile Asn Cys Lye Se‘r Ser Gln Ser Ile Phe Tyr Ser

20 L ' 30

‘Ser Thr Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Lys Lys Pro Gly Gin

as . . ' - 40 . 48

. Pro Pro L-ys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val

50 R B 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65, . R : .15 80

Ile Ser ‘Ser Leu Gln Ala Glu Asp Val Ala’ Val Tyr Tyr Cys Gln Gln ‘
) : 85 90 95 .

Tyi' Tyr Ser Thr Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 108 ) . 110

T Lys-

<210> 175
© <211> 107



<212> PRT . <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic kappa
|ight chain protein sequenrgggs400> 181 Gu Ile Val
Met Thr Gn Ser Pro Ala Thr Leu Ser Val Ser Pro Ay 1
510 15 du Arg Ala Thr Leu Ser eye Arg Ala Ser.G@n
Ser Val Asp Ser Asn 20 25 30 Leu Ala Trp. Tyr Arg dn
1%)Pro Gy Gn Ala Pro Arg Leu Leu Ile 35 40 45 Tyr -
ﬁéé@;ag’gg g.Ala Thr Gy Ile Pro Ala Arg Phe - -
SO Ser Ay Ser Ay Thr du Phe Thr. Leu
Ehm:lle Ser Ser Leu G@n Set 65 70 75 80 Gu Asp Phe -
7923 > \REs e i Gy pf @y sl B haIGSanikyse :| FetAsticTkgppRridg 0 85

9095 PR FFRFEiPHEIEPRIFeG n Gy Thr Arg Leu Glu Ile Lys - .

100105 <210> 182 . . <211> 108 <212> PRT <213>

Ak &ié GhleSOMOREE s JALED 0o 22025223 IR i IGQP of -
Arttificial Seqgence: Synthetigokappa light cpaain® -
protein sequence <400> 182 du Ile Val Met Thr Gn Ser_
FrroRpg oY LTé& Ber Cxrafreea PP’E) G@yﬁlv ile Arg Asn Asp

Leu Gly Trp Phe Gln Gln Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile" o
35 . 40 45 s

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly .
50 - -1 - 60 )

SerAGly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gin'Prd::" ‘

. 65 . 70 ’ . 1 ‘ . ‘80'7-7_ N S

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asp Ser Tyr Prd'Leu_T-'f
8s 20 - . -85

Thr. Phe Gly Gly Gly Thr Lys Val Gilu Ile Lys
100 108

«210> 176
. <211> 107
<212> PRT _ o
<213> Artificial Sequence

<220> e
<223> Descrmpt:l.on of Artxficzal Sequence Synt:hetlc kappa light .
T chain protea,n sequence , . -

’ <400> 176

" Asp Yle Gln Met Thr Gln Ser Fro Ser Ser Leu Ser Ala Ser Val Gly ;

‘1 5 - - 10 S is -

Asp Arg Val Thr Ile Thr c}rs Arg Ala Ser Gln Gly Ile Arg Asn.Asp
- 20. . . 25 - 30 .

Leu Gly Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lye Arg' Leu Ile
35 . 40 45 .

Tyr Val Ala Ser Ser Leu Gln Ser Gly Val Pro Sex Arg Phe Ser Gly
" s _ . 85 : . 60 » .

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Sexr Ser Leu Gln Pro
65 _ 70 ‘ LS : - 80 .

) Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pro Léu
85 S 20 S es



151015 Qu Arg Ala Thr Leu Ser Cys Arg Ala Ser dn
Ser Val Ser Ser Asn 20 25 30 Leu Ala Trp Tyr An dn
Lys Pro Gy G n Ala Pro Arg 11aitB3eu Met 35 40 45 Tyr
Gy Ala Ser Thr Arg Ala Thr Gy Ile Pro Ala Arg Phe
Ser Ay 50 5560 Ser Ay Set Gy Thr du Phe Thr
Lein Thr Ile. Set Ser Leu @n Ser 65 70 75 80 Qu Asp
Phe Ala Val Tyr Tyr Cys Gn G n Tyr Asn Asn Trp Pro
TRE @he 80 v9y981y Iex T vPhen@nieGlya Gy Thr Arg Leu Q.u
I[le Lys 1@®0 105 <210> 188 <211> 114 <212> PRT <213>
Artificial Sequence <220> <223> Descri ption of -
‘ §{ ';' i al Sequence: Synthetic kappa I|ight chaln
< QBS psus sequence <220> <221> MODRES <222>
<iad) prof 13) <223> Undet er m ned consensus resi due;
<WEA> ab'lJ.E:.ra:lﬂl’E}:qae‘lcd <220> <221> MOD RES <222>
%29) :(34) <223> Undeterm ned consensus residue;;
bIe alm no actgfnugg > <221> NCQ RES. <222>

Zcé\ tion of Ar Sequence: Btic kappa la.ght

&h, %roteln_ gequence )

<400> 177 . e

Asp Ile Gln Met Thy Gln Ser Pro Ser Ser Val Sexr Ala Ser Val @Gly. -
. S 10 - 15 :

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Se.r 'h:p. o
K 20 28 ' 30 =

Leu Ala Trp Tyr Gin Gln Lys Pro Gly Lys Ala Pro Asn Leu Leﬁ_ I_le"';_ .
35 40 . S48 Co

Tyr Glu Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Gly Gly. . -
© 50 . 55° : : 60 T

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro .
65 76 . S 75 B o B -1 KU

. Glu Agp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Gly Phe Pro :Trp.,
" 85 N . a0 . 95 - .

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 .- 105

<210> 178
T<211s> 207

© <212>. PRT.

«213> Artificial Sequence

«220> , ' P
<223> Description of Artificial Sequence: Synthetic kappa light . -
chain pretein sequence - : ‘

<400> 178 ' ) : .
Asp Ile Gln Met Thr Gln Ser Pro Sexr Ser Leu Ser Val Ser Val Gly

1 5 ‘ : 10 - 15

" Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser 'ryr -
‘ 20 . 25 ) 30 ’

Leu Ala 'I‘rp Tyr Gln Gln Lys Pro Gly Lys Val Pro Lys Leu Leu Il,e. '
35. 40 : 45 - :



<223> Undet erm ned consensus- residue; variable am no
acid <220> <221> MOD RES' <222> (56)..(56) <223>
Undet er mi ned consensus residuey gariable am no acid
75/83 :220> :221> MOD RES - - - 222> (98T.. (98)
: 223> Undet er mi ned consensus residue; variable am no
acid . c220> ¢221> MODRES c¢222> (100),.(100) c223>
WRdgkes1d Bed TRORSENAHSsdresIyWuL; p¥@lseall-§ @Rl £ anj d
C22G» c221> MOD RESssc222> (102) ..s$103) c223>
Undet er m ned consensus residue; variable am no acid..
Sey(0y 9B83GHsAhT [2ep bR Tt LethFhgihe SeF 9oF J-eBeFinSBYC |eu
8&r Xaa Ser Val &y 1510 15 Ap Arg val Thr e

r r 53&h1xaa ReXafer pro L&Y . 25
G-:gg As%galﬁgga ﬁtgiigalwyga% Xaa Lew Tﬁa Tip ﬁ Gs:n An
Lys Pro Ay Lys 3540 45 . . Ala Pro Lys Leu Leu lle
Thyr PiXa@LYARRSELY ThE Iveuvad fl'séte &¥Y§. Val 50 55 60 Pro
Ser Arg PA®%Ser Ay Ser &% Ser Ay Thr Asp Phe Thr
Leu Thr 65 - 70 75 80 Ile Ser Ser Len A n Pro Qu
- Asp-Rhe Ala Thr Tyr Tyr Cys G@n Gn 85 90 - 95
<211> 107 ’

<212> PRT .
<213> Artificial Sequence

<220> ‘
«223> Description of Artificial Sequence: Synthetic kappa light
chain protein sequence

<400> 179

‘Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 . 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Asn Ser Asp
. 20 C ' 25 30

Leu Asn irp Tyf'Gln Gln Lys Pro Gly Lys Val Pro Lys Leu Leu Ile
35 © 40 _ 45 '

Tyr Val Bla.Ser Ser Leu Gln Asn Gly Val Pro Ser Arg Phe Ser Gly
' 50 ' S5 60 .

Ser Gly Sexr Gly Thr Asp Phe Thx Leu Thr Ile Ser Ser Leu Gln Pro
65 ' 70 75 80

élu-Asp Phe Ala Thr Tyr Tyr Cys Glin Arg Ser Tyr Ser Thr Pro Pro
" BS . 90 95 .

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
: 100 _ 105

<210> 180

- <211> 107
. <212> PRT

<213> Axtificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic kappa light
chain protein sequence

<400> 180 o .
asp Ile Glun Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 ' 5 - 10 ' : 15



Tyr Xaa Ser Xaa Pro Xaa Xaa Thr Phe Gy Gn Ay Thr
Lys Val Gu 100 105 110 1Ile Lys <210> 184 <211> 118
-"- <212> PRT <213> Artificial é%auence <220> <223>
Description of Artificial Sequence: Synthetic ganma
heavy chain protein sequence .. <400> 184 dn Val dn
Leu Val @n Ser Ay Ala Au Val Lys Lys Pro Ay Ala 5
ég 15 Ser Val Lys Val Ser Cys Lys Ala Ser @y Tyr Thr
Mo 2 TV g Val :
A %r EI‘X %% T gygélg’%lza%fgﬁas& %ln_rjr:ie Sé_ll isrT 'lgo
Ay Trp IIe Asa Pro Asn Ser Ay Ay Thr Asn Tyr Ala'
L@ nshyspPhe 6150656166 peb re1@ ThrAlg Rl LiEhLedvseu The Arg
Asp ThmsSer IIe Ser-ThA0Al a Tyr 65 70%75 80 Met Gu

Leu_Ser Ar T
e S diag el g Tt PP T B R
Met p Val- Trp dy Gn 100. 105 .110 GI y Thr Thr

s¥ale1Fheer \daly 'ﬂlﬂ:BAsﬁi'ﬁé)xhi:%e@:hlblelsﬁ Ser Leu Gln Pro
- 6% _ 75 80

Glu Asp Ile Ala Thr Tyr Tyr Cys ‘Gln Gln Tyr Asp Asn Leu Pro Tyr
8BS 90 95

Asn Phe Gly Gin Gly Thr Lys Leu Glu Ile Lys
100 . o 105

<210> 181
<211> 108
<212>  PRT
<213> Artificial Sequence -

<220> : .
<223> Descr;ptlon of Art1f1c1a1 Seguence: Synthetlc kappa 1lght
‘chaln protezn seguence: : .

<400> '1B1 o o . : .
- Glu Ile Val. Met Thr Gin Ser Pro Ala Thr Leu Ser Val Ser Pro Gly -

Gly Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Aep Sgr‘Asn
20 . 25 30 . :

Leu Ala Tip Tyr Arg Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 . ' . 45 .

' Tyr Gly Ala Ser Thr Axg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 : , 55 60 B S

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Ser -~
65 70 . . il - 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gla Tyr Ile Asn-Trp Pro Prd 
_ - 85 90 ' 985 .

TIle Thr Phe Gijr Gln Gly Thi Arg Leu Glu Tle Lys
100 108 '

<210> 182

<211> 108

<212> PRT -

«213> Artificial Sequence



<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic ganm
heavy. chain protein sequenc 00> 185 Gn Val Gn
Leu Val Gn Ser Ay Ala Qu Vi 2[4/[? s Lys Pro dy Ala 1
5 10 15 "Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr
Thr Phe Thr Ay Tyr 20 25 30 Tyr Ile Asn Trp Val Arg

Gin Ala Pro Ay dn GIy Leu Gu Trp Met 35 40 45 GIy
Ile Asn Pro Asn_Ser

exjoniot frvieisi byl ARt ir bt 20 "asp
| Thr ?E%é PESH °TAE™N a Tye? %5%70 75 80 Met du Eeu P
266> A8 Leu Arg Ala Asp Asp Thr Ala Val Tyr Tyr Cys
3b 196 88 W Tir glidser [Feu dauTHreleviASer Pyt SEyrPx@ §livet
ASp VaI Trp A% Gn. 100 1059110 dy Thr Th¥ Vval Thr

Val <21 86 <2 7
GAPtptrf’l ¢i%a g (Ie'a‘b(]esﬁ’éé:y ]}’fﬁo’glséefsé? s§€5r%%ts|§@n of§3§>

Artificial Sequence Synt heti c gamma heavy , chain
I.[éﬁQilﬁl TirpS €gtI@NEC Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Met
. 35 40 45

Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser‘Gly
50 55 €0

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Sexr Leu Gln Ser
65 ‘ 70 . 75 ' B0

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Asn Asn Trp Pro Pro
85 - 90 . - 95

. Ile Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys_
100 . 105

<210> 183

<211> 114

<212> PRT

<213> Artificial Sequence:

<2205 . L , =
<223> Description of Artificial Sequence: Synthetic kappa light
chain consensus sequence ’ .

<220>

<221> MOD_RES

. 222> (13)..(13)

«223> Undetermined consensus xesidue; variable amino acid

<220>

<221> MOD_RES

<222> (29) . {(34) : . )
<2235 Undetermined consensus residue;,variable amino acid

220>

. <221> MOD_RES

<222> (36)..(38) B

<223 Undetermined consensus residue; variable amino acid

<220>

<221> MOD_RES

<222> (56)..(56) -

<223> Undetermined consensus residue; variable amino acid



<400> 186 G n Val Gn Leu Val Au Set Ay Gy Ay Leu
Val Lys Pro Ay dy-: 15 10 15 Ser Leu Arg Leu Ser
Cys Ala Ala Ser Ay Phe Thr Prer&er Asp Tyr -- 20 :
25 30 Tyr Met Ser Trp Ile Arg An Ala Pro Gy Lys Ay
Leu Au Trpval 35 40 45 Ser Tyr Ile Ser Ser Ser Ay
Ser Thr Ile Tyr Tyr Ala Asp Ser Val 50 55 . 60 Lys Ay
Arg Phe Thr Ile Ser Arg Asp. Asn Ala Lys AS Ser Len- -~
- Tyr 65 70" 75 Leu G n Met Asn Ser Leu Arg Ala J'u. -
2207g Thr Al a Val TyrTyr Cys., 85 90 95 Ala Arg Asp G n
f;i;; S (§§ r dy Trp, Tyr Val Len PEe ASF Tyr Trp. 100' -
) n_V r_va 120 A
2]ty ¢ “Qi'%¥' ST P, §58 o
gzzosequence <220> <223> Description of Artificial = "~
22158@peRee:. Synthetic gamma heavy chain protein .
«222seqwehce(19dD0> 187 . .- G n Val G'n Leu Val Gu Ser . dy
<223 YndEkgrmiakd \fohs@ausPrepiGoy; Alagialiebatipol &cidSer Leu .
: A«g Leu Ser Cys Ala Ala Ser dyPhe Thr Phe Ser. Ser Tyr:
<2203 25 30 dy Met HsTm\m Arg Gn Ala Pro Gy -

SV ey, G0 Tro va

<223 Undetermined consensus residue; varzable amino ac1d

<400> 183 . ‘ L _ ) A e
asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Xaa Ser Val Gly
1 T 5 10 . 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Xaa Xaa Xaa Xaa L
20 . .28 S 300 L

Xaa Xaa Ile Xaa Xaa Xaa Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys.
: 35 40 ‘ 45 -

aAla Pro Lys Leu Leu Ile Tyr Xaa Ala Ser Thr Leu Gln Ser Gly_ﬁal‘ﬁ'
50 - - 55 - K 60 S

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 - .70 L 78 : S L

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
’ - B85 90 : - 98 . o

Tyr Xaa Ser Xaa Pro Xaa Xaa Thr Phe Gly Gln Gly Thr LYS'Vél Glu . .
' ‘ 100 .- 105 110 -

Ile Lys

. <210> 184
<211> 118
<212> PRT
«213> Artificial Sequence

'<220> : L
«223> Description of Artificial Sequence Synthetic gamma heavy
chain proteln sequence : -

<400> 184 : : S
Gln Val Gln Leu Val Gln Ser Gly ala Glu Val Lys Lys Pro Gly Ala :
1 ' S 10 S 15 ’

Ser Val Lys Val Ser: Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30



35 40 45 Ala Vval Ile Trp Tyr Asp Ay Ser Asp Lys Tyr
Tyr Ala Asp Ser Val 50 55 60 78/83 Lys Gy Arg Phe
Thr Ile Ser.Arg Asp Asn Ser Lys78$83Thr Leu Tyr 65 70
75 80 Leu G n Met Asn Ser Leu Arg Ala G u Asp Thr Al a
Val Tyr Tyr Cys 85 90 95 Ala Arg Gu Asp Tyr Ay Qu
Ay Phe Asp Tyr Trp Ay @dn @y Thr 100 105 no Leu
Val Thr Val 115 <210> 188 <211> 127 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Tyr Miki fi<irap Bequencn 23y nktreGly candly heawju Tdpaméec
prot et seguence <400#0188 G n Val Antieu A n Ju Ser
-Pro @y Leu Val s Pro Ser dn 1 - 510 15 Thr
1y T S AT PrrAeCs: Py I Mo s S roPter
sef Asp 20 .25 30 ?Sly Tyr Tyr Trp *8er Trp Ile Arg An .
Gln @1? Exltgo Vg. yl‘hlryléetgrﬂr l?S'H Jgp Th %§r4ﬂe Sélr.S T-Ih—j;:pAlI ﬁ'g y
65 1Yl e Tyr TyrqgSer @y Ser ﬂr—, dyr Tyr Asn: Pro
. 50 55. Leu Lys Ser Arg Val Thr Ile Ser. Val Asp Thr
Met 30 Lats sA8 mxG@ red Reg Seb J?sﬁ: A§15 180 Ala Val Tyr Tyr Cys
85 . . - 95

Ala Arg Glu Leu Glu Leu Arg Tyr Tyr Gly Met Asp val Trp Gly Gln
100. .105 7 -110

Gly Thr Thr val Thr val -
118

<210 185
<211> 118
<212> PRT - : :
<213> Art:.flG:L&l Sequence

<220>- - L o ,
<223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein sequence. : .

<400> 185 - . : _ - .
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1 5 10 15

‘Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr '
: 20 : ' 25 ‘ ’ 30 '
Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
' 3§ - .40 E 45 -
Gly ‘I‘rp. Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyxr Ala Gln Lys Phe
50 | 55 S 60
Gln Gly Arg Val Thr Met Thr-Arg Asp Thr Ser Ile Thr Thr Ala Tyxr
65 ‘ .70 : - 80

Met Glu Leu Ser Arg Leu Arg Ala Asp Asp Thr Ala Val Tyr Tyr Cys
: . ’ " 85 ' 80 . :

Ala Arg Glu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val Trp Gly Gln
100 105 110 '

Gly Thr Thr val Thr Val
115 :

' <210> 186
‘<211> 120



Ser Leu Lys Leu Ser Ser Val Thr Ala.Ala Asp Thr ‘Al a
Val Tyr Tyr 85 90 95 Cys Ala Arg Ser Hs Leu Hi s-Tyr
Tyr Asp Ser Ser @y Tyr Tyr Tyr 100 . 105 '110 Gy
Ay Ala Phe Asp Ile Trp Ay d A7&8y. Thr Met Val Thr
Val 115 120 125 <210> 189 <211> 119 <212> PRT <213>
Artificial Sequence <220> - - <223> Description of
Artificial Sequence:.. Synthetic gamma heavy. chain:

<211 BRBI N sequence 79/:83 <400> 189 31n Val Gn Leu ‘Gn

<2133 ar9dicY sppeer@ey Leu Val Lys Pro Ser Gn 1 1015

That Leu Ser Leu Thr Cys Thr Val Ser Ay Ay Ser.lle-
¢22%§

<229y Reﬁrgpﬁ%l %l"}}ﬁ%i}gﬁé‘al%cﬁwr -%r‘;ﬁ:&geéﬁglﬁ%*%béa:vge” g E

h%sn Pf?teuilyr §er Gy Ile Thr, Tyr Tyr Asn ., - -
<40(P,r QBGSer 50 55 60 Leu Lys Ser Arg Val Thr Met - Ser Val
Gln'Asd dii LSetvally814ASRr@1y Bie QY i ¥51 8Qs Bey chpwibys
1leu Ser Ser ¥al Thr Ala Ala Asp Thr Ala Val Tys Tyr
- 8590 . 95 Cys-Ala Arg Asp Pro. Leu Tyr Gy Asp Tyr. . "
Ser (fey Pfﬂel-ggpﬁepr ey rPﬂa@%ﬁ Sm@lxo@qmr P@Erﬁﬁ@l 9511’ H?YrLeu
Val Thr I

Tyr Met Ser Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu Glu 'I‘rp_ Val o
as o 40 ) 45 -

v

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser -Vé.i,.-. L
50 55 ’ ‘ 60 S C

Lys Gly Arg Phe Thr Ile Set Arg Asp Asn Ala L}}s Asn Ser Leu 'ryr L
65 - ‘70 - 75 , . '_309

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys,ﬁ
35 . 50 ) a . a5 )

Ala Arg Asp Glu Tyr Asn Ser Gly Trp Tyr Val Leu Phe Asp Tyrifrpf '.'7
: 100 g o 105 110 .

Gly Gln ‘Glyr’r‘hr ireu Val Thr Va,.l
. 115 _ . 120

«<210> 187

<211l> 116 -

<212> PRT :
<213> Artificial Sequence

«220> ) . . o
<223> Description of Artifiqial Sequence: Synthetic gamma heavy
chain protein sequence. - : ‘ ‘ .

<400> 187

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly.Arg - B

"1 ‘ 5 . Co10 - 18 .

' Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Fhe Thr Phe Ser Ser Tyr

20 : . . 25 ' 30

Gly Met H;.s Trp val Arg Gln Ala ‘Pro Gly Lys Gly Leu Glu Trp Val
35 . - 407 45 s

"Ala Val Ile Trp Tyr Asp Gly Ser Asp Lys Tyr Tyr Ala’ Asp Ser Val

50 55 60



. 115 <210>190 <211> 123 <212> PRT . <213> Artificial
Sequence <220> <223> Description-of Artificial
Sequence: Synthetic gamma heavy chain protein
sequence <400> 190 . . G n Val ﬁ%?&ieu Gn du Ser
Gy.Pro dy Leu Val Lys Pro Ser G 15 10 15 Thr
Leu Ser Leu Thr-Cys Thr Val Ser Ay Ay Ser Ile Ser
Ser Gy 20 25 30 dy Tyr Tyr Trp Ser.Trp Ile Arg G n
Y1y $163s%r S nsRos A0 ALk Prrkd £e £ Tyr
LYS 'dﬁ %/ér) P'ql"%';rﬁlnyer-1;153I dy ggrlé Thlfl Tyr 7‘E,yr§195Asn Pro Sel?ﬁg&
. 55 60 Leu Lys Ser-Arg Val Thr Ile Ser Val Asp Thr
Leu SAn- yts 288nsdd hePhieg 8% e Asp7Bir. Ala 881 1Qer Tizegybys
Val Ser Ser 8gal Thr Ala Al a A8p.Thr Ala Val T?ﬁ Tyr as

s Ala Arg Asp Pro Leu Tr eAs
Matye Tt APy IRRELY 98 Cby nge Be 755 B 8% CAL SR G
- cn dy*R Thr val Thr VAT - 115 120 <210’> 191 <211>

Leuxg& Tﬁg;gi PRT <213> Artificial Sequence
115 _

<210> 188

‘<211 127

<212> PRT

<213> Art::.f:.c:.al Sequence

<220 . : _ . o
<223> Description of Artificial Sequence: Synthetic gamma heavy
: chain protein sequence : : :

<400> 188 : - o _
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gla

1 B . 5 ) - 10 ‘ 15

Thr Leu Ser‘Leﬁ Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ser Asp
20 B .25° - o 30

Glji 'I‘yr Tyr Trp Ser Trp Ile Arg .Gln His Pro Gly Lys Gly Leu Glu
o 35 : © 40 o 45

TrpAIl'e Gly Tyr Ile Tyr Tyr Sér Gly Ser Thr Tyr Tyr Asn Pro Ser
- 50 55 T 60 _

Leu i.-ys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gin Phe
65 70 I £ _ 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr |
g 85 o 90 - . 95

Cys Ala Arg Ser His Leu His Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr
100 ' - 108 . 110

Gly Gly Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val
' 115 ' 120 ' 125

<210> 189
T <211> 119
<212> PRT )
<213> Artificial Sequence

<2205 : . |
<223> Description of Artificial Sequence: Synthetic gamma heavy.
chain protein seguence | ‘ . :




<220> <223> Description of Artificial Sequence:
Synthetic gamma heavy chain protein sequence <400>
191 .Gn Val Gn Leu Lys Qu §$ gy Pro Gy Leu Va
Lys Pro Set Gn 1' 5 10. 15. ﬁ Len Ser Leu Thr
CysThr Val Ser Ay Ay Ser Ile Ser Ser Ay 20 . 25 30
Val Tyr Tyr Trp Ser Trp ile Arg Gn Hs Pro Gy Lys
Gy Leu du 3540 45 Trp lle Ay Tyr Phe Tyr Tyr Ser.
@y Asn Thr Tyr His Asn Pro Ser 50 55 60 Leu Lys Ser
<4OOAr3ggVaI Thr Ile Ser Val Asp Thr Ser Lys Asn- G n Phe . 65
21n VAL 63n8u Spi cieusdrysly euoSery Sew WAl LyEhprdl sexAba Asp
2 Thr -Ala Val sTyr Tyr 85 90 .15, Cys AIa Ar@SAsp-Arg
- - Ser. Ay Tyr Asp His Pro Asp Ala Phe Asp Ile 100 105
Thr Jewp SPrpled Pha@sdhr Tak Sg.t Gvaﬁlsrrﬁerv e SexSeroEly
<210> 1% <211> 118 <2122 PRT <213> Artiffcial -

qq%,nc PP Rr RS E! d ich{ Gl G1u
Gly §é’qu %P ?t;rgtl o iaﬁgh%%ﬁgg g{l %EDI‘GO%GI n GLe
sequence- . <400> 192 Gn Val Gn Leu Gn Gn Trp (Jy

Trp A& dﬂyyAshﬁUIé.&b_JrrL'yﬁ Bep Ser11d t:fhrﬂ:[‘y& 19 BSn Pro ‘Ser.
50 :

Leu Lys Ser Arg Val Thr Met Ser Val Asp. Thr Ser Lys Asn Gln Phe
65 A 70 . , oo 75 : 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr °
85 . 90 - 95 ‘

Cys Ala Arg Asp Pro. Leu Tyr Gly Asp Tyr Gly Phe Asp Pro Trp Gly
. 100 ; 105 ) 110

Gin Gly Thr Leu Val Thr Val
115

<210>.190

<211> 123

«212> PRT

<213> Artificial Seguence =

<220> o ‘ S : ,
<223> Description-of Artificial Sequence: Synthetic gamma heavy
" chain protein sequence . ,

<400> 190

Gln val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 : . s .10 : 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ser Gly
- ©o20 . . - 25 - . 30

Gly Tyr Tyr Trp Ser. Trp Ile Arg Gln His Pro 915, Lys Gly Leu Glu
.. 35 40 45

"I‘rp Ile Gly Tyr Ile Tyr Tyr Sei:_ Gly Ser Thr Tyr Tyr Asn Pro ger
50 . ‘ - 55 ' 60 .

Leu Lys Ser Arg Val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe

65 o 70- s 80

Ser Leu Lys Val Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr -
o . 85 : 0 - 95 :

‘(.':ys‘Ala Arg Asp Pro Leu Trp Phe Gly Glu Phe Asp Tyr Tyr Gly Met _
: 100 - . 105 : - 110 :



Thr Leu Ser Leu Thr Cys Ala Val Tyr Gy @y Ser Phe
Ser Thr Tyr. 20 25 30 81/83 Tyr Trp Ser Trp Ile Arg
G@n Pro Pro Ay Lys Ay Leu AP 11e 35 40 45 Ay
GQu lle Asn Hs Ser Ay Ser Thr' Asn Tyr Asn Pro Ser
Leu Lys 50 55 60 Ser Arg Val Thr Ile Ser Val-Asp Thr
Ser Lys Asn G n Phe Ser LeU 65 70 75 80 Lys LeuSer
Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 85
90 95 Arg Gy Gy Tyr Asp Phe Trp Ser Ay Tyr Tyr Asp
asp Tyl Hpcl \eid eny 00 THhe5vahl@ne Ghy. Thr .Leu Val Thr Val
115 1x210>- 193 - <2Bk® 116 <212> PRT .
<213>, Artificial Sequence - - <220> :<223> Description
of Artificial Sequence: Synthetic ganma heavy chain
“2105r bjkin sequence <400.> 193 A@n val Gn Leu Gn Au

:zi]g Gly Pro Ay Leu Val. Lys Pro Ser du 1 5. 10 15

<213 hkrt,[-.&li 81 deBlepbar CysThr Val Ser Gy Ay Settle Ser
[le Tyr 20 25°30 Tyr Trp Ser Trp Ile Arg Gn. Pro Pro

<220y Lys Gy Leu Au Trp Ile 35 . 40.45. , _
«223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein sequence

<400> 191 - . o
Gln Val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin
I, " 5 0. - 15 .

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ser Gly
. 20 . 25 - : . 30

Val Tyr Tyr Trp Ser Trp Ile Arg Gln His Pro Gly Lys Gly Leu Glu
35 ' 40 : 45 : '

Trp Ile ély Tyr Phe Tyr Tyr Ser Gly Asn Thr Tyr His Asn Pro Ser
50 . . 55 60 . '

Leu Lys Seér Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe
65 _ 70 : 75 o " .80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 20 . 95

'Cys'Ala Arg Asp Arg Ser Gly Tyr Asp His Pro Asp Ala Phe Asp Ile
100 108 110

Trp Gly Gln Gly Thr Met Vval Thr Val
' 118, _ 120

<210> 192

<211> 118

<212> PRT :
<213> Artificial Sequence

<220> -
<223> Descrlptlon of Artificial Sequence Synthetlc gamma heavy .
chain protein sequence

<400> 192
Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu
1 s 10 15

Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe Ser Thr Tyr
.20 25 : 0



Gy Tyr Val Tyr Tyr Ser Gy Ser Thr Asn Tyr Asn'Pro
Ser Leu Lys 50 55 60 Ser Arg Val Thr Ile Ser. Val
Asp Thr Ser Lys AS @ n Phe SeB8l/83 65 70 75 80 Lys
Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
Cys Ala 85 90 95 . Arg Ay Gy Tyr Asp Phe Trp Ser
Ay Tyr Phe Asp Tyr Trp Ay dn 100 105 110 dy.Thr
Leu Val 115 <210> 194 - - <211> 128 82/83 :212> PRT -
Tyz . TXPISeNTEP f13¢] B9 &%y fencere ¢P20ys: @%MID@QWTI;H Zd:m of
Artifi%ial Sequence: Sﬁnthetlc gamma hiavy  chain -

sens C 20> 222>
sty (I s SRYUE0° By o8 e 86 i‘yﬁ%@ﬁ? sk e
, varlable am no aC|d 220> - - 221> MODRES : 222>
Ser (5%d) val ThB1e: Q&S?aﬂ&ﬁﬁt"'ﬁ{rnb@ﬁiyﬁ OHE 54 Phk e5d A E&a
ésvariable amno Bcid :220> :221%»sMOXD RES '222> 80
(42)..(42) -
Lys Leu ‘Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
8s 90 95

Arg Gly Gly Tyr Asg Phe Trp Ser Gly Tyr Tyr Asp Tyr Trp Gly Gln
io00 _ 105 . 110

Giy,Thr Leu Val Thr val
115, '

<210>- 193 |

<211> 116

<212> PRT ‘
<213>‘Aftificial Sequence

<220> : ) .
<223> Descrlptlon of Art1f1c1a1 Sequence: Synthetic gamma heavy
" chain protein sequence ' ’

et

<400> 193 o _ .
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val, Lys Pro Ser Glu

O - S : 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ile Tyx
: 20 o 25 30 -

Tyr Trp Ser Trp Ile Arg Gln. Pro Pro Gly Lys Gly Leu Glu Trp Ile
as .. 40 : 45. ' Co

Gly Tyr Val Tyr Tyr Ser Glf Ser Thr Asn Tyr Asn Pro Ser Leu Lys
50 o ' ss . . . 60 '

Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe Ser Leu
65 - 70 , ' 75 o .10

Lys Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 : 90 . 95 -
Arg Gly Gly Tyr Asp Phe Trp'Ser Gly Tyr Phe Asp Tyr Txp Gly Gin
100 ' 105 ' 110 :
Gly Thr Leu Val
115 '
<210> 194
<211> 128



: 223> Undet er mi ned consensus residue; variable am no
acid- :220> :221> MODRES :222> (58)..(58) :223>
Undet er mi ned consensus residue; sgardxable am no acid
: 220> : 221> MOD RES :222> (102)..(112)
: 223>Undet er m ned consensus resi due; variable am no
acid :220> :221> MOD_RES :222> (114).."(114) :223>
212Undetern1ned consensus reS|due varlable am no aci d:
313 £is l MODRES :222> (116) .. (116) :223>
' Un&éfern1ne%ﬁ%bnsensus residue; variable amno acid
220-400> 194 ;In Val An Leu Gdn Ju Ser Ay Pro dy Leu-
223Vaesky trﬂ:ﬁ SEhr BB cidl BedRenddl Y hetile T
Trnha&lﬂﬁo‘ieénﬁsy sédnen&@T ”g,g Ser %ﬁa ?(gla %&Hna Q% v% )
Tyr Tyr Trp Ser Trp IIe Arg G n Xaa'Pro Ay Lys Gy
220tey Qu 3540 45 .'rplle Ay Tyr lle Tyr Tyr
221y GPV;Xaa Ser Thr Tyr Tyr Asn Pro 50 55 60 :er Len-
j§§> el ﬁ@g Val Thr Ile.Ser Val Asp Thr Ser. Lys As .
' ET e "BESG ForEeRYy e grpsg gue I’t’é‘r?éileL@'HnEy%“Ldeu Ser Ser
1220ya| Thr Ala Al a Asp Thr Ala Val Tyr
:221> ‘MOD_RES
:2225 (31)..(32) ‘ : . ,
:223> Undetermined consensus residue; variable amino acid - - -

220 o

;221> MOD _RES

222> (42)..(42) . .
223> Undetermined consensus residue; variable amino acid.

220>

223> MOD_RES .

222> (58)..(58) : , :
1223 Undetermlned consensus-résidne; variable amino acid

220> .

:221> MOD_RES

222> (102)..(112) R _ _
:223> 'Undetermined consensus residue; variable amino acid

220>

:221> MOD_RES

222> (114)-..{114) :

223> Undetermined consensus residue; variable amino acid.

220>

:221> MOD_RES

222> {116)..(116)

223> Undetermined consensus ;esidue; variable amino acid

400> 194

3In Val Gln Leu ‘Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Xaa:

1 . 5 A 10 15

’hr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Xaa Xaa
20 - 25 : 30 ' ‘

:1Y Tyr Tyr Trp Ser Trp Ile Arg Gln Xaa Pro Gly Lys Gly Leu Glu
35 _ - 4o o 45

rp Ile Gly Tyr Ile Tyr Tyr Ser Gly Xaa Ser Thr Tyr Tyr Asn Pro' -
50 . 85 ‘ 60 o

ier Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser.Lys Bsn Gl
65 - : 70 75 .80



. 85 900 95 '"yr Cys Ala Arg Asp Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa 100 105 110 ryr Xaa Gy Xaa Phe
Asp Val Trp Ay Gn @y Thr ggugyal Thr Val 115 120
125

‘he Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala vVal Tyr .
. . .85 _ 90 95 ‘

vyr Cys ‘Ala Arg Asp Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
‘ 100 . 105 110

fyx- Xaa Gly Xaa Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val
115 . . ' 120 ‘ 125




