SPECIFIC BINDING AGENTS TO HEPATOCYTE GROWTH
FACTOR  [1] This application claims the benefit of U.S.
Provisional Application No. 601488,681, filed July 18, 2003, which

is incorporated herein by reference for any purpose. FIELD OF

THE INVENTION [2] The present invention relates to specific
binding-agents that bind to hepatocyte growth factor (HGF).
CosmesiHito BINBINGI A cENTSURh gIspidROMPPSIHFOVRId FACTOR
methods for the treatment of various disorders, such as certain

types [@fddncer, inGloidingphcttioot dimitedtie, eoliditwmors. andvisional
hematologic malignancies are also described. BACKGROUND OF
ApiicaiTENG 6488,643) flebdude 1 210 thiRcitislirElEm)raias herein
been identified as a potent mitogen for hepatocytes. HGF was

By B RIBRER&Rr 48\ REBRS®ry protein of fibroblasts and smooth
muscle that induces motility of epithelial cells. HGF is also referred
R itétatiMy BN BCater Factor (SF). [4] HGF is a
multifunctional heterodimeric polypeptide produced predominantly

by mesepphymal cells padiisht acisfra dgaid (e MEebIRERE Yents
tyrosine kinase (Met). The human Met receptOr is also known as

~ thetrbieid t1Signaliogyterguaiitadide (FESENI QI RsRR K aseHd@E of
(Met-HGF) pathway has been shown to lead to an array of cellular

- predpoingesnithehudhegitlousn entimitdbiodsfeolifer datnienitadfishrious
scattering (motility), stimulation of cell movement through a matrix

disqrdeisniush dbrafaiiiynes Piregenedisiydingisitnet lirsitedas solid
signaling pathway (Met-HGF) plays a role in, e.g., neural
ﬁfﬁ%‘fﬁtﬁ%ﬂ%%ﬁ@ P&ﬁ?ﬁﬂ%lﬂ%ﬁﬁcﬁf?e%]ﬁﬁg‘j%ﬁ?&kﬁ%nesis, |

growth, invasion, morphologic differentiation, and normal
embryological development. In addition to these functions, the
Met-HGF pair may also play a role in human cancers. Aberrant

. BMekBREsD@PT REs ReENTHoMN to be involved in
tumorigenesis, particularly in the development of the invasive and
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which are hereby incorporated by reference for any purpose.
 piblefrustirobise aralipmbeteienasehbihad e Mty layapralgial
in angiogenesis and in angiogenesis-mediated disease, such as
celiplifdCiti iatiabrefermed to puthy litr ataeudar Segendtation (Hoe,
~e.g., Grant, D.S. et al.,, Proc. Nat. Acad. Sd. U.S.A. 90(5) 1937-41
(199gpBussolinopselis & rﬁ@!ﬂi&ﬁ!@ﬁoﬁ%%@@3&@&%&%@%{)&%
r.J.

- Montesano etal., Cell, 67:901-908 (1991); Canon et al.,
progitba ipnedodda) iy ypr(keeAthiftd! taay, ABERIBNA49R ifand for the
apoptosis or programmed cell death. Tumors can arise when
Mabresapteyiyimsing kioshariidats faledhmaantAlietrdmptwddabvdenwn as
proliferation and apoptosis, such that cells accumulate in excess
‘crinpiperignadng darpesl the Mat srrriaitivroaing kiveseokieF (Met-HGF)
depending on the biological context. 6] Because HGF is _ )
i m%%§mi%da?éam8@é§@éa reldRaiRsASEsRSeiGtuding,
e useful to have molecules that can regulaje. its activity,. For
o ST R R SR R R R . Yl or
' r iffer : IH
R e e T e oG
an isolated polypeptide comprising at least one complementarity
determining region (CDR) selected from CDR1 a, CDR2a, and
CDR3a wherein CORI a-.comprises the amino acid sequence
a bcd ef g hi'k Imnop g, wherein amino acid a is selected from
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wherein the polypeptide, in association with an antibody heavy
chain, is capable of binding hepatocyte growth factor (I-IGF).
[008]In certain embodiments, the invention provides an isolated
polypeptide comprising at least one complementarity determining
region (CDR) selected from CDR1b, CDR2b, and CDR3b
wherein CDR1b comprises the amino acid sequence a bcdef g,

rej ] id a is.serine or is nt: amino acid b is
O R ST IR PR PRI 2. nevre
A Gibh SRIBFIB é%@&?%ﬁﬁ&'ﬁe&‘%ﬁ'%gﬁ%@ﬁeﬁé%%ﬁ invasion,
threonine, or isoleucine; amino acid d istyrosing; amino‘acid e is
sedestetbfiemitwiesinegion HyetR-aliBnBsisiddfcariecad it In
isoleucine, methionine, or tryptophan; and amino acid g is
seldifted driveski Sticitienasipar MynEGH seirine:y\sherpiayGDR2ln human
comprises the amino acid sequence hijkimnopgr $tuvw x, wherein
aAfeR achbrrastMetdtdforignging plasrbagroshesntdibe involved in
asparagine, or glutamic acid; amino acid i is selected from

fugreliefneshhoRjiigdameindhelrepmast fithe i wesba@adBipastatic
aragine, serine, tryptophan, or tyrosine; amino acid k is
R e T e S Bratue SRR paenfpvgd t
I ASHNE; ine, iG acid;, ami [ i

e S R R o
g{quegwmz 9% 12003PRS U BAING: AHELR SRS orated
glycine, threonine, aspartic acid, serine, isoleucine, or asparagine;
ymisteraai foszasieeigdéenm threonine, isoleucine, or lysine;

amino acid q is selected from asparagine or tyrosine; amino acid r

is sel from tyresipg. i Ristiding; i id.s.i f '
alanir?(? ¥:j;}‘ﬁasparagine; ar'rcw') iﬁ%@%ﬁ%@ﬁs@&%%ﬁ@%ﬁﬁ%ﬁﬁﬁép play a
DA UA@BISh R AR 6 ihSEISEEGTOMdYSIRG 95
serine; amino acid v is selected from phenylalanine, valine, or
peciferaticendizbetiidetiioseieged fiacighdagunersiidysisesasd., Grant,
amino acid x is selected from glycine or serine; wherein

B RaislcdmnpeidéatifeatnBo. 44i8.4e80EN RG240 b1 E33), Bdsgblino et
j'’k'm'n'o' p'q'r, wherein amino acid y is selected from glutamic
Aeid, GefhBigk- JIIRALEH1 §hEAE Mentesarp ristnCaln Mo P08

is selected from leucine, glutarnic acid, aspartic acid,
R B eABR AL br 3y P B RITEh BACLERE S ODicHBRmay also
f tamic acid, tyrosin leucine, .or is not present;

L B S S B i e
rinidney NARHD M REHRIRRNEN PSS L2500 BB A6 fofferation
selected from arginine, serine, glutamic.acid, tyrosine, glycine, or
SREAIRIDBIE S Uh RO LBIIS SRRUAIMALIA G S HNRA OTHEBFQlan
present; amino acid e' is selected from tryptophan or tyrosine, or is
effecpbetie ptpiieiatoacidd apaEpalticiapishaing GOty eHSIBHiCNIRtext.
ac?d g ?s sel_ected f_rom serine or argi_nine, or i_s_not present; amino
acid losperine ord3 HRIRY RSP ARG hing BRERTLIRM

glycine or tyrosine, or is not present; amino acid | is selected from
piyasings, Ghitapimasitantasneniis, A disefistd HaeaRIbcaiNAat can
acid k' is selected from tyrosine, phenylalanine, or aspartic acid, or
- réglateite seriviymifior azmhipie Selectadniiostatytesinachspalgitiles may
acid, histidine, or tryptophan, or is not present; amino acid m is
bsdisefafardraatingsmerigpcnialifeenttitvoes of pasites, 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



(if) a second polypeptide comprising at least one complementarity
determining region (CDR) selected from CDR1b, CDR2b, or
CDR3b wherein CDR1b comprises the amino acid sequence a b
cdef g, 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 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 f is selected from
isoleucine, methionine, or tryptophan; and amino acid g is
SddpagYr o RiskdiNYEASHANEgine, or serine; wherein CDR2b
comprises the amino add sequence hijkimn opgrstuvw x, wherein
aminqagAql h is selpcigadorhibRipRIRL, HEQRRG A BRvides an
asparagine, or glutamic acid; amino acid i is selected from
isatdet ey Rt dalamipesiog weliest aminsoagitiisaalagiestdathing
asparagine, serine, tryptophan, or tyrosine; amino acid .k is
regiertéeDir) sefe otk eerBBRY20 SIRE 2, mistd dHOE Zamino acid | is
selected from asparagine, serine, or aspartic acid; amino acid m is
selectorbiamCIRNG 8519PI4as: tAEUNARCKLR SctpiectehFW N e f g hijk
grycine or serine, or is not present; amino acid o is selected from :
| giycine, dhwdmnaie sasparticidells seldoRdsRIALIEIA: 08 @EiIALAGINE,;
amino acid p is selected from threonine, isoleucine, or lysine;
ghnsmdnacrmine seid btiniskintiedfpar agiinear tylasing: aaniioozaiid is
r is selected from tyrosine or histidine; amino acid s is selected
SRR ARG paskgriBingr AN aeidi s ieradestertdram serine,
lutamine, aspartic acid, or proline; aming acid u is selected from

glyeie 8F BEPRILC At PIAARSLIS SRIAFRAMTBREKEHARAlHEoleucine or

vall ucine: aming acid w | lected from glutamine or. .
SR AR A LR VTR P or s o
pHBEFRIRGRRIN SRS LN BMIPRAGLSRHLHR b Br & ot
e'fghjkmn o p qr,whereinamino acidy is selected f?om
paistanieaatlaoBnasiseanisl oPRED BreRbaty i PARINGE BERSRT not
amino acid z is selected from leucine, glutamic acid, aspartic acid,
plastidinanprokod] kigbmavtedfriamatprassng, dminoiasicbanist present;
selected from glutamic acid, tyrosine, or leucine, or is not present;
aginmacitidsoseestad dremiersnalegiineisalpmingine, valjinamino acid m
__histidine, tyrosine, or tryptophan, or is not present; amino acid c' is
Issiscted from FimiRIghinmasHatagiie i @SRABIRRSI IgaNnRe agid n is
henylalanine, or is not present; amino acid d' is glycine or is not,
ol O RRhaEEITE [ S ABM AR R ror sy e drar e
2nt, ami cid f is.aspatrtic.acid or is.not present; amino - .
& e S e BT
ad§id B d81SEHRG RIS PRI CSHBINABINR ASIY its Selected from
glycine or tyrosine, or is not present; amino acid | is selected from
tyrosinrgiveIFRacenpriashakcafith A&l NAYUVRSERS AININP X,
~acid k' is selected from tyrosine, phenylalanine, or aspartic acid, or
wherdt preberaciimissaleicss felectepibpnaity aivees astimsasishic
histidine, or tryptophan, or is not present; amino acid m'is
acih|ec@rdinsiapiosiaeldgiyisinlanim anidnacididt diserioe,sarime, avid u is
s not present; amino acid n' is selected from glycine, valine,
selgRisthECHrEERRINe RGNGr R ABPHTESRAIE: AMIG a6id wissselected from
selected from leucine, alanine, glycine, or tyrosine, or is not :
present; amino acid p' is selected from methionine, phenylalanine,
or tyrosine; amino acid q' is aspartic acid, and amino acid r' is
selected from valine, tyrosine, isoléucine, or proline;and
wherein the second polypeptide, in association with an antibody
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wherein the polypeptide, in association with an antibody heavy

chain, is capable of binding hepatocyte growth factor (HGF).

[015]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 CDR1b, CDR2b, and CDR3b Wherein CDR1b comprises -
the amino aicid sequence a I:acd efg%wher in amjno acid aciis.

arginmne of ieucing; amino acid w 1s. selecied fro tamic ac | i
SEerthe or is noPpresent; amino aci S selec’t%g Hom 3Spart|% utamine, or

- AR S IS 08SACS0L AN A 1SR EIRR B hreonine:
aspartic acid, glycine, serine, valine, threonine, or’isoleucine;
amino e EiPEYIRSNBLAHREPHE SnitnstiRrlQEJIRIMAYPEIIHOF d' ¢ F
glycine; amino acid f is selected from isoleucine, methionine, or
teypiophancianahhmincidgi i gakerldcton jhmdhiskdbingzucineg; amino acid z
asparagine, or serine; wherein CDR2b comprises the amino
deisledetiad froentijkliaminey Rsparagkievheeeginios| morémioslitsa’ is selected
selected from tryptophan, tyrosine, valine, asparagine, or glutamic
A6987 BEMROBAIE IS iR TEeRH SR RSB RIMBO RN Y d tegt from
valine, gmino acid j.is selected from asparagine, serine, . o,
ISR oS, SRS R KA BERBUAE A CIpHGiRRs, amino acid o
rn rosine, or histidine; amino acid.l is selected.fron

SR R R PO RS SR R B naplegiga fom
HRONRORGIRCHREIAR AN 35 RCdHF MO ROkREN e
or is not present; amino acid o is selected from glycine, threonine,
aSpesHaAS dnhrsaeid O RUHHIReO BATRG ERHHINCIsBRINAREIdsist present;
selected from threonine, isoleucine, or lysine; amino acid q is -
sehdoteatiiarhissppiatiae, detyiosi peolam, hyraxiid: | ds Seleatdokframd
- tyrosine or histidine; amino acid s is selected from alanine or
- gsparaemitbh dmineomieetas aMemendiondlutamine, aspartic acid,

or proline; amino acid u is selected from lysine or serine; amino

acid v WSsRIRibg REMPERITRIATATRECOUNR Y EY 38 RMYROANTEEVY chain, is
BaRA S AT B P S AW ATt B3 comprisee

the amj cid seqye zabedeftahflkmnaondgl
Whgreitg arﬁinq aci y?s&zaeyegﬁég%ﬁ)ﬁegﬁ’tggrﬁ?cng%%, agftﬁﬁ%e%c# ,
REd Yol ¥ElRIcEdmPRYREESEREARRABAIFIEIR ARG A ERhing
leucine, glutamic acid, aspartic acid, histidine, proline, or glycine,
RigRACDRFeSkASINORADR 18 SRR SehTgRtEmic acid,
tyrosine, or leucine, or is not present; amino acid b' is selected

from Ieping ASBRADIE ANEO L SHNB SN ORNB AL a b o e g,

- tryptophan, or Is not present; amino acid c' IS se om
RHHAINCasRI SR HAMKREIE, TSR GANEIBRRS BBRIVYIRIABIBGed from
or is not present; amino acid d' is glycine or Is not present; amino
- agpdtidaGalectvbifienvinigtep brantuetiica @l IS BeispesdTrom
~amino acid f is aspartic acid or is not present; amino acid g' is
spadiedbidnylyeimes smriagy inaiesothicenoinpresdst]aartimg acibhd'dsid d is
serine or is not present; amino acid i' is selected from glycine or
RSN anrine rasiprasaaiesiathbagityjosine slegheinoaMipo skid fis
glutamic acid, or aspartic acid, or is not present; amino acid k' is
Rirdedfiranisgrsne. prrthipangqe rypiosbanicadianingani 9 is
[es, en&; ?mi%? ﬁggd I i% sgll__gcted gom at‘ ré).sin_e, a_sp_artic acid,
§i me, 8Wtry% Sﬁaﬁ‘, o7 |sgﬁ%?’prre§% ;-amino acid m' is
selected from tyrosine, glycine, aspartic acid, proline, or serine, or
is not present; amino acid n' is sele(&ted 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
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of obtaining an antibody capable of binding hepatocyte growth

factor (HGF) comprising administering 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.

[23] In certain embodiments, the invention provides a method of
decreasing or preventing binding of a specific binding agent to
hepatocyte gr ctor (HGF) by administering a polypeptide
comprEFHl P B BRRE AT SEAoRCE SERBRRTom ity 0P a v

: 16 . . In certain,embodiments, the . .

R A Bhing ool € HA0 R AR Biresing. vaine,
é’efé%ﬁ.w ioPisngiageny HIRBAOAYE QLB JardaT ddRELRY
administering a polypeptide consisting of at least one amino acid
eseNeRine | eetesifk arsihd b (@ sbhtRadrbRPasparalifd Giifle,
embodiments of this invention will be readily apparent from the

tdiptdpbare prowinkioharsivit acBiR R BIESGRIBM OOY; Sddhe, tyrosine,
FIGURES  [26] Figure 1A shows a dendrogram of kappa light
WHERibECariin asiddderaassidoarsprigaine seine lioraspartic acid;
relationships. Germ line gene identifications are indicated to the

AP FAALTLISRTIRRIUEERA SRsIRerg GheiDs: SHBIRR aridhminsalesded from

uence al a ions of

S i f k light chain variabl .

O OE ST O S oRalPTAS B R RIGGE o lvoine.

indj d i Tol® indi b li .

e T gy SR P
sdReEagram MfSHME ARG RN ING SheestRinAR e SR HG From

showing their germ line relationships. Germ line gene
aslentiitationyersnodicaias deidhadighb o aantiPe@ihe or histidine:

designation. Figure 28 shows an amino acid sequence alignment
apfigadtiteshe avlectes firvar b léne gioaspaf aginiaraimibadib sitoselected

HGF. Germ line gene identifications are indicated at the left. The
fromRikéyine. aspatticatkt esselitsnasiaparidtidsarjaeied from lysine
“sequences, 28] Figure 3 shows DNA sequences encoding

O 5f4Rfe PRGOS HiRd PR mrElRems, ¥RlRSs I leuRam
antibodies to HGF. Aptibody. name, germ line designation, and,
RS RRIMS Sraera o B, el s A ads
s&@@%@?ﬂ%ﬁ%ﬁ%iﬁﬁ@@@med' The DNA sequences of the
a,

human Kappa, IgG1 , and I§G2 constant regions are also shown.

[29] Rigreid shaws RAdmeananessiebyalahie LI g e r
the light and the heavy chains of certain antibodies to HGF.
gAntijody’ aetmeg'gegneinehergigaRIae asiidSe Geresd Porigylutamic
indicated for each sequence. The natural signal peptide sequence
atithunepsifedcid heednsnorgljdisequeiscest pfabeniiLananciémipa is
IgG1, and IgG2 constant regions are also shown. [30] Figure
sejagiehAosmri BiSidoldaing sl orerafis awidntéstiginteralingngr
regions (CDRs) of the light and heavy chains of certain antibodies

o s 7 RritBotiysiameing seif Rriesisrd e alutrmicash
R R A0 SRRt Al
RO R SRS SR TR R B Ao

HGF.
adi@dei ﬁﬁ%@'ﬁé@éﬁﬁﬁn&@%ﬂﬁ%‘?@ﬂﬁaﬁﬁ@@&lﬁ Fréd¥ SRRine, or
shows data from a kinetic method. Figure 6B shows data from an

equilibrium/solution method. [32] Figure 7 shows
autoradiograms from Western blog1 discussed in Example 8
testing the ability of certain antibodies to bind to human HGF and
to mouse HGF. Panels on the left (lanes 1-4) show
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and PE, respectively. Panels 3 and 4 show data from control

samples comprising FITC and PE labeled d5 HGF, respectively,

but lacking a specific binding agent. Panels below the solid line

show FAGS data from experiments testing five antibodies to HGF.

For each antibody, the first panel (from the left) shows data from

control samples lacking target, the second through fourth panels

griwniitnineneeispermestninastirchatid tigetwias: drishart present;

mouse HGF, and human d5 HGF, respectively. [34] Figure 9A

MBI acktEeinaticdrd s inpionbaningtursineadjaeant esent; amino

%i le cloning site which was used to generate fusion proteins )

;ﬁigﬁ AGRAIR ARG i et proteit- g acidtds SRIRSigMBRIpserine

Fi urremgiB shoglvsnct} e seguence of Chi‘iﬁten avidin. . Ast%ﬁ ures .

FORRE Tl hoW BEREMAAT rg%lae% AtSRS 5t YRR RIS amino
i ram.aindi ' in. | .

e e S T AP a1

sNeRAIGRNLRSERRMRQH RSAE SHalQ RIOLRIRS HaAY G PAENt; amino

mutations, insertions, or deletions. Figure 10D shows the amino

acid segusnatsdifmmeansans] phevsRibGieiniheseaiondd asnisdot

acids 451-731 (SEQ ID NO. 120 and 121, respectively), with the

coesssphomuing edddensekstnlrocetynohite ek (BEQ 4Eld\DIstiBRS, or

[36] Figures 11A and 11B show HPLC analyses of protease

IRGREETG. P8 MR ESOrb HIaM 3T Fra s ddegtssetam ERarite glycine,

8E. Figure 11C shows the aming acid sequences of peptides

BRORIGR A M Pt SR AR BRI SIS MO\ PRRSE AT BARSIY ssseipcted

i%trgatlwork. i éS%Fi ures 12A-12D show results from, . o
COmsEYEIE DR Osh QIRRES 77 %%sp@tat_:reserfrggjmno acid o
[ lEcAh SARLERE. SRIATOT DSHIRZRHEN R3S SURBHESER: amino

in Example 9. [39] Figure 14 'shows rom neutralization

asrRAySIEE3LelaAisriaRRMhE E?@W@%Hiﬁe, or tﬁ@r%&gﬁﬁ%n@acid q
shows data from inhibition assays in U-87 cells discussed in
BExasppitcdid, andddrhinig utsdli6iskewsteastitis: Fame tpermeisoleucine,
discussed in Example 11 assessing the effect of certain antibodies
o pidPReirrei87 MG xenograft tumors in mice. Figure 16A shows
dose-response data for antibody 2.4.4 on U-87 MG xenograft
tumor WRSHRIR Merolmariiaerésrrsacnlien Yathwrantibediydgigmhain, is
- shows the dose-res !gmse data for antibody 2.4.4 on U-87

NG ?a‘??ﬁi B?QQ%B%)V'[‘H in an established disease model. Figures °
16C, 16E, angd 16E show data fro ad-to-head .
experl 0Bk tostingf AU FO TR L g B A 58,58
RPpIadel %)ﬁ'@érﬁ%ﬁéﬂ&@t% %&?ﬁ@@i’ﬁ@iﬁﬂcgggﬁgﬁ\lmpnse&

%‘IEO%H (16E and 16F TAILED DESCRIPTION OF

EXEMPLARY EMBODIMENTS. . 421 It is to be understood

N At i eI T VA e
DoHAHETSHE | |

GESRRNETEIRIRE CXRIBRReA C ORI AERRse

use of the singulafirahiees dhmpal Walass wpeciicalySied b o d o ¢

otherwise. In this application, the use of "or" means "and/or"

Rleps Istated P amessinFLHIREratar &, ithsckstaaltthm 9BMe, arginine, or
“including”, as well as other forms, such as "includes" and
dindodied"aisimp bbb igsdimdeteinms sadheas @iementnadno acid ¢ is
"component” encompass both elements and components

comprising one unit and elements and components that comprise
more than one subunit unless specffically stated otherwise. Also

the use of the term "portion” may include part of a moiety or the

entire moiety. [43] The section headings used herein are for
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_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
procedures may be generally performed according to conventional
methods well known in the art and as described in various general
S BFRDBEI O ErEIIABES AFUPR B30 frp leisiaee Serne,
hout the br t specification. See, e.g., Samprook et al. .
e e o A A s i b AR Pucine o
i§136PBFRRP ARG RIGS S i€ AR IHARRINNof baHECEY is not
is incorporated herein by reference for any purpose. Unless
eesHicARHai enRsrre svIevide e RemMeNsiturestulizRg i is not
connection with, and the laboratory procedures and techniques of,
reesdyiicakhdine atistiyis Spnihe tic oot prasacitemisityacidd meditiaal not
and pharmaceutical chemistry described herein are those well
PRERRATG ardnsontin &k spieclsd frannesBragimdhesiniigues méapresent;
be used for chemical syntheses, chemical analyses, ] )
BHARRSEUA SRIFFISLIR ASRSTRRIRRIdPPIaHENe IRFefHing: @mino acid m
; St,re tnke%t of rg tients. ‘ié?% As utilized in accordance with the i ni
NSRS BB iR RIARL S feRPBIHE Rie aMino acid n is
ndi e 0 followi ings; ..
e o R g © R PO osine
aBEARERIAE @R asiHaHINNEKAIBHE Shtlo Nai 34840443 mino
(1989) or fragments thereof, as well as related polypeptides, which
alfidly desbiutrie frerl bmitesel oy Ipdieks ypsgRifpgingce variants,
derivative variants, substitution variants, deletion variants, and/or
insertion vawhatsjrf iR 2paigpeptideshammninteesibsiagibomealedgst v w
In certain embodiments, an HGF polypeptide includes terminal
Xrediaain aspjen asidoiis meiartabian taaturhesy aandecegiieglutamic
targeting residues, amino terminal methionine residues, lysine o
AGkGiRBY T AEIRASS IR AR Ao Prdidaesine. quorRgd u is
r eciflﬁ bindin a%ent" refers t&a na&ural Or non-natura

S T SELLAAT) e 80 s B SR B dp eled from

olecule
n i ] )
RS A S AL, B 08P e, o
2BAMBOAAEIRESLRI% %@Q@@@Méﬁﬁ&:%@?g@%ﬁa%&m; .
an antibody. In certain embodiments, a specific binding agent is
an antigen inshisig GRS complisis-thberian® asiasibedioding a’ b' o
agent to HGF' refers to a specific binding agent that specifically ,
d’lshtl g'dnlyvimteen aiid6 BEcih i ertbibdimgintsranepadifiacing; amino
binding agent to HGF is an antibody to HOE. In certain
agthbisciaieried Hupaifianingimspayegiie & aigijen; Biminagcid a' is
region. . [49] The term "polyclonal antibody" referstoa
sHRtiad fom biiesr HEgNG ARRING MAEORRT BNiRaeitie naplested
. gf thﬁesama ﬁantigﬁen. . éSO%;Igwe term "monoclonal an}ibodie's" .
Oty 8 RO BN S EBe TS AP BP e ShIRY R amino
[ ' ' t Q tibodies are
o B B Ay e 5
sl ol Praf@alMapeciaRlaninadiss RN geranizgdhe
same epitope. The term "monoclonal"’is not limited to any
particular method for making an antibody. [51] The term
“chimeric antibody refers to an an%body in which a portion of the
‘antibody is homologous to a sequence of a particular speciesora
particular antibody class, while another portion of the antibody is
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which one or more catalytic moieties is attached. In certain
embodiments, a catalytic antibody is a cytotoxic antibody, which
comprise a cytotoxic moiety. [55] 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
[oouse. %k% The term "fully human _angibod%)‘rrefgri to an, ,
SRSy SAVRAT B A THRC R At R AR ARG REE h 5 REpline or is
iall .seql ertain e iments, fully
B S Bl o
8Qkising; BUEREhIDERH 10, EiGR kS GnekiagaginEphsg In certain
embodiments, fully human antibodies are produced in hybridoma
cells. ineediaithemizpgineatsidy|lyn Ridsraiaot haties aribody heavy
produced recombinantly. [57] The term "anti-idiotype
cimtiboidycegetfbies b andargibepistohptesgresitic édigtdifd S6); amother
antibody. [58] The term "specifically binds" refers to the ability
of a spbcHieasPRAMRPNgeptids Briaitsigat eenipngrearariemeibarity
%han it binds to a non-target. In certain embodiments, specific
R RO T T S GEr R PaltHIR e St S 2 st
10, 50 50, 500, or 1000 times greater than the affinity for a__.
W R R e A R e R 8 e s by v
SHIRLES PR 8S5RY JNECRIAINSEIROMEN R RHINYelS cted from aspartic
determined by a BlAcore assay. In certain embodiments, affinity Is
. sladesrinemhbyor kinstigraritodninsadaie ARBRARIEHsafipiiisacid,
determined by an equilibrium/solution method. [59] The term
digpitepetriatsreine, odimtinef arrsoleavivccapahteapiddisgywosing;
by a specific binding agent. In certain embodiments, epitopes
alisaigid enpriediae imcalyrasiieas gifatepanipingsidf is selected from
_molecules, such as, for example, amino acids or carbohydrate
IsRRHERsHReanRR s BYelineiaRe an RBIRIGRRI Stis@plegted from

characteristics as well as_specific charge characteristics. Epitopes

"Hﬁ'é{ B 88%@%{&% 8F Ro: bntiguous. In certain embodiments,

'~ epitopes m mimetic, i omprise a thr -
dimehsiona%lf%l%% rgst a#:g%%r% f%%o&a%lﬁgpaecqésge%wg %ﬁ]grﬂt‘é tmn
FRSFIPE Py X LIPS R e Rf @@%@%@i@ﬁé‘ﬂ?@ﬁ&%ﬂﬂw&ine,
residues found in that epitope used to generate the antibody.

vEReT Bepkeraninks Nib e ael i intinbzant ¢ RiteRecterfersrtstileucine, |
epitope, which when bound by a specific binding agent results in a
phheosdzianiie aob iedline alraitkiviyidrj isweldntedromnaipaiaghiel. derine,

. certain embodiments, a neutralizing epitope is located on or is
trypteiiige PiNFPaIRES RIIsalBoittkiie selgriaddiemarpdine, serifgyJtyrosine,

- The term "activating epitope" refers to an epitope, which when
b BisHEIRS: 2P AhlRIRRieatRshirPas aRRarRaiR ARsi®Or aspartic acid;
maintengnce of a bjolpgical activity in viyo, in vitro, and/or in itLi.

ARREASH B EURRERY i SIS SR MR 25 breglagied from

i ith a hiolagically active region of .a target. 21
g@%ﬁ?ﬁ«?ﬁn‘égi%é toéi‘ J%p%@%ﬁ%éfn%‘ WRERON Ok 8RIGEL from e,

eoti as used herein means a

- tﬁ@&ﬂ%}%ﬁgﬁiefﬁﬂ?%ﬁﬁecBN@\&&H@V&QQBE@%%‘ - OhfiRGScid p is
combination thereof, which by virtue of its origin the "isolated
selebtaddteniideathlns, nellessneialiedyid athioaRRItas sdiacted from
polynucleotide in which the "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 natyre as part of a larger
sequence. [63] The term "isolated protein” referred to herein
means a protein encoded by cDNA, recombinant RNA, or -

P - D Y - Y Y N T Y 2 B U Ty e



to an object refers to the fact that an object can be found in nature.
For example, a polypeptide or polynucleotide sequence that is
present in an 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. [66] The term "operably linked" as used
herein refers to components that are in a relationship permitting

HeFAYIE R PR MR ABEd i aslesteddaxhnmsecrebinidine
Sequenc -goger gl li ed"ago a coding sequence is_Irigated in
SUER WA thae ef%ef St R 85&%‘@3’ A0 Ackid R gelected
itio thle wi ] I ces. . . J67]. .
o A R G, SRS S S8ctea 13 ysine
ARG/ RRIAS S8RULRGRIMAG IR R IRAR G RXREARRIOR #thine:
processing of coding sequences to which'they are ligated, The
amaitws e cifi i thsetsdtead semy gReesmapdiffensleprnainadnan e
host organism. According to certain embodiments, control
ssdaftied fesfalyshokarnssdsanay include promoter, ribosomal
binding site, and transcription termination sequence. According to
certain embWaRFREIRGEEbHrepvedsentes sorivaRsiyorssne yza b’ ¢
inglyde promaters, one or more enhancers and transcription
iAo SeqUBHEE I GeftelNErRBLRMIRM RS pigRGIected from
. can include, leader sequences and/or fusion partner
ONANIC S8, S0y 3AL Mo R NS, L 90 el gmino acid 2

i SIRIBASANS %&&MP%% Iﬂmefd?aghgaggggﬁag %@%ﬁé}&%%%

in length. In certain embodiments, the
- giyenryclertidnprisdapanibrusieatidas rpmediietiamm deia,
either type of nucleotide. The term includes single and double
tystrine eot fettingfdd N Aot prefedl HmiterativboRusiredgieiom Isucine,
referred to herein includes naturally occurring, and modified . .
- apRRsiewitideslyipikedtistditertinpsiat railinadophdng paisdiot present; amino
non-naturally occurring oligonucleotide linkages. Oligonucleotides
agitkcaip SRIAtIaE fine agiYae GBI iaminianid; iiesige elvioe, or
bases or.fewer. In certain embodiments, oligonucleotides are 10 to
PR MRERIr 2 P BRP L PEVABCRA s SRIBR QBB Ry et
13..44,15, 16.17,.18 19 or 20 to 40 bases in length. .
arifie Sid I el o e 8L D R b S P gt amine
adRf RGN CONGUHHEL 9&%&%@%%%%%&8 %‘é%%?ébdﬁ&ﬂ;é‘gnne ,

be sense or antisense oligonucleotides e term "natura
orQAGHTINRY dHUSIRetislescHIChiARG Q@R TeBHAeOlILeRHBPRsent; amino
ribonucleotides. The term "modified nucleotides” includes
aqinlClactelestedthomoglifheeasrylasiiielash 81061 Gy antlibeadisg: is
The term "oligonucleotide linkages" includes oligonucleotides
sqiptiegdeosutiiesinehokfiamiotdishier phpaticardd]tbidarsgt present; amino
~_phosphoroselenoate, phosphorodiselenoate,
- agihbSSIRGBaiRtbiawEophes AbpaviRlaales prRsRsHc Avidiar isamet
the like. See, e.g,, LaPlanche et al. Nucl. Acids Res. 14:9081
PIETERE FIEIR A I Rl TS Ot GOPH e, BRI A
' l. Acids. : 9 (1988); Zopn et al. Anti-Cancer Dru .
B S Fob o A i e R e gveine
ical =1, [ e
B R e S (1051 eatcy 2 b sefected
No, 5,151,510; Uhlmann and Peyman Chemical Reviews 90:543
(1990), the disclosures of which are hereby incorporated by

reference for any purpose. In certdin embodiments, an o
oligonucleotide can include a label for detection. [071]ldentity and

PRI PR S PN T N T PR TN [ MY PR P B



eds., Humana Press, New Jersey (1994); Sequence Analysis in
Molecular Biology, von Heinje, G., Academic Press (1987);
Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds.,
M. Stockton Press, New York (1991); and Carillo et at, SIAM J.
Applied Math., 48:1073 (1988). [72] Certain methods to
determine identity are designed to give the largest match between

tﬁ‘ﬁrﬁ‘ g{éﬁ%‘bﬁlcl ava e co 5@@%}1(??? %&y %gen amino acid o

descri uter programs. Computer

Hegam-mRtheds todetaaming Q?QHB’ Beysen Vg ?&ﬂ&@&%@%ﬂt amino

include, but are not limited to, the GCG program package,

incld ding SRBLD duatenxtsitlind| yHeAnitlaRas, ok 2y88sind: Wiko acid ¢
Genetics Computer Group, University of Wisconsin, Madison, WI,.
BLasgFic BLId ST, amitd-aST A igdedehiddotfrai Jalivie LhBbaine, isoleucine,
215:403-410 (1990)). The BLASTX program is publicly available
foRIakEENAbnal Center for Biotechnology Information (NCB and

other sources BLAST Manual, Altschul et aL NCB/NLM/NIH

Bethesda, MBS 8528 A0 REERTH Sel¥Penfifs (roersyoipfien with an antibody

th Iso b dt
B e L AR alignment schemes for
aligningfgjo aminoacid, sequences mayreaultio éﬁﬁomﬁist?iw&s

only a shott region of the two sequences, and is small aligne

| FRGNSIPBHEMRINRINIERING GU RNGR RN RY 8RithUERABE it cted
no significant relationship between the two full-length sequences.
RaoocBEady, NOCer 6 28060 BNk, e Selemedrmiigpment
method (GAP program) will result in an alignment that spans at

least gg@9ntiguougaRinaAEds Mifeiarast RAMRERIICovides an

[74] For example, using the computer algorithm GAP (Genetics
- iGN iRp g YoM rRIlyEMEssORSH a Mindiser, éé’c!;):é%é selected
polypeptides for which the percent sequence identity is to be
" foereBhiddl bie: dlfg@sd 26y 6p),timamai@‘ht3@ ofl {laeid S pective
amino acids (the "matched span”, as determined by the
algorithapy In certam@nm%meemaeptﬁe%waﬂteﬁrnwsé\e.@lgn
is calculated as 3X the average diagonal; the "average diagonal”
ilitedwackge afidhedkagenad Hiiarpa RO BRIBGequence
used; the "diagonal” is the score or number assigned to each
geéetted o SEGIIINNEH by, the7particylaBcoBydariand heatrix) and
a gap extension penalty (which is usually 1/10 times the gap
openifig genalty), a5 WpthRemBBHHRRHEO MBS faMan
250 or BLOSUM 62 are used in conjunction with the algorithm. In
ioulstae mkbachridntsiecalandaigidrgranisas BarhutsetiRaybgibnce
at at, Atlas of Protein Sequence and Structure, 5(3)(1978) for the
splaniegSaoBFANBONGn Aurik; SH8nikdffi 8t 44, Pyd.S\atki/Qtad. Sci
- USA, 89:10915-10919 (1992) for the BLOSUM 62 comparison
- matrigdigjalso use byrthm AgRbHIMents, tHolNEAEFRFrovides an

embodiments, the parameters for a polypeptlde sequence
isdatghriscieimatidentieciddahangnidgesth moieastieseshgiriinlylat least
- Biol., 48:443-453 (1970); Comparison matrix: BLOSUM 62 from
CPRANDHISaENtRCEooRniCR e RondBDRY @ koted igtin &R,
4 Threshold of Similarity: O [76] The GAP program may be
ve parameters. In certain embodiments,.the
aforementioned parameters are the default parameters for
polypeptide comparisons (along with no penalty for end gaps)
“using the GAP algorithm. [77]4g@ certain embodiments, a
specific binding agent comprises a heavy chain comprising a.
- variable region comprising an amino aC|d sequence at least 90%
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single-stranded polynucleotide sequences is the 5' end; the

left-hand direction of double-stranded polynucleotide sequences is
referred to as the 5' direction. 9 The direction of 5' to 3' addition of
nascent RNA transcripts is 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
transcriptonst refeReddongsriddptioAmineernceglcheguanedi e fg hij k
regions on the DNA strand having the same sequence as the

RN A apdywhiichene8lite thaBs éndetédied RMNA Iysinscaiaine, or
referred to as "downstream sequences." [81] Conservative
ahirwinei eEins BRI oS FRigELERIPASETRAIMATIASYEOBOGrHRY C is
amino acid residues, which are typically incorporated by chemical

PepiRePEYnREt it vgmIney Y RthedR sinisissied asrine.
These include peptidomimetics other reyersed or inverte ,
Ao PEATRR R L AERBE 2 | ARGy BT f Soleucine or
. | y be. divj into n side.. .
e S B sy Pl BB e or o o
BrosehRaitiab Bl oPRilicidews R6h Emngséfbn%'@ oPLREIGHE A1SB ot
Glu; 4) basic: His, Lys, Arg; 5) residues that influence chain
préigatationilychrosareie aromaiiesdnn, dhdasd [083LHAE or not
example, non-conservative substitutions may involve the
praseaiigenii@avidri e seibod dbthespalagres faeaninemirardroresent;
another class. Such substituted residues may be introduced into
pEYRsnackt tieskineiad Batiboapaisingdsaberclogorrsvaline; amino acid m
non-human antibodies, or into the non-homologous regions of the
IhoRkalRe 18R HSIRRa AFYUTRPERARRGIS, RIRT BRI e eraTiino acid nis
embodjments, the hydropathic index of amino.acids be .
o B 2R b L MR 2008 lS o dpa rosine.
' : j its o r . .
A AR o XSRS DY &8, g apgamine
4¢3 8 s RlaRRy i IREABRHR; sziﬁﬁg!%!%%aﬁ‘aé’ﬁ?e?)? methionine
(+1.9); alanine (+1.8); glycine (-0.4); threonine (-0.7); serine (-0.8);
tryptoplhare(0CY) RBsas it fides thprating (atif s dvabdiner(s3.aV w x,
glutamate (- 3.5); glutamine (-3.5); aspartate (-3.5); asparagine
BB peiire (a8i9Y, iaseantidifrort ArB)iophalig | dhive ) mgbrtagbdafic
the hydropathic amino acid index in conferring interactive
FishoRfi S HNTE BOFNENES IS D is il AsinAderdtoacH tHe stineymringacid uis
.1 Mot Biol., 157:105-131 (1982). It is known that certain amino
SREEEH I B CERYRREE 7 SHharRaTA A Al ATHAR AY hVdifriRjpeted from

hydr: ic index or.score and still.retaip,a simjlar biological .
B R R R B RS S, o

aﬁgﬁiﬁg} SARReAIRRSRR e SURSHEHYRAN AL AR L EFHISIHAOSE threonine:

ydropathic indices are within 2 is included. In certain
embogBRIFSCINRSE ¥oNEHaE WiRihhainsklethai b o o o' 7
certain embodiments, those within 0.5 are included. [86] Itis .
glsowinsleistanthingtid auistbalethedsinbiatigiitamivk!delanine; aemiso acid z
can be made effectively on the basis of hydrophilicity, particularly
invripctastiowl ol ursiBrag o ehegipoptiamitershy 2 isaeldcted
is intended for use in immunological embodiments, as in the
edunsinadisidiamAiPRIRB R SIS, IHEEresidd iscal avsrer
- hydrophilicity of a protein, as governed by the hydrophilicity of its
adjacent amino acids, correlates with its immunogenicity and
antigenicity, i.e., with a biological ptaéperty of the protein.



[087]The following hydrophilicity values have been assigned to

these amino acid residues: arginine (+3.0); lysine (+3.0); aspartate

(+3.0 1); glutamate (+3.0 1); serine (+0.3); asparagine (+0.2);

glutamine (+0.2); glycine (0); threonine (-0.4); proline (-0.5 1);

alanine (-0.5); histidine (-0.5); cysteine(-1.0); methionine (-1.3);

valine (-1.5); leucine (-1.8); isoleucine (- 1.8); tyrosine (-2.3);
phenylalanine (-2.5) and tryptophan (-3.4). In making changes | L
bhsayIBBIRSiMIRF RS ASPRIHEIRF Th BRReREnG AR ERGHIm &ine acid ¢
tge s!u%stéugtion of amin? acids whose h .erphinggy V%“cjfs A8 cted fro
withir 298 INTLGEH! T et Shibdainents, MOLE Wiich Fra®'ected rom

g}ﬂ?ﬂﬁ‘eltw&iegqﬂf&rm@ BheRvBIESRR0odimeRtS HNASEMLNR0-5

re included. One may also identify epitopes from primary amino

a?&m@%ﬁﬂﬁ&a&heeb@wa@ysmﬁb leilyr ThBaAineHPRSBEPresent;
also

referred to as "epitopic core regions." [088]Exemplary amino

anithsdestinitio tystop seh fistizine Tpltline] elesinéroineofidine; and
Substitutions  Original Residues Exemplary Substitutions
Pifey reddSu ksstittaiiserta aspkiagingl@ndl Arg Lys, Gin, Asn Lys
Asn Gin Gin ) )

wherein the polypeptide, in association with an antibody heavy chain, is
-capable of binding-hepatocyte growth factor (HGF).

{015] 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 CDR1b,

CDR2b, and COR3b

wherein CDR1b comprises the amino acid sequence abedefg,
wherein amino acid a is serine or'is not present; amino acid b is saiectéd from
- aspartic acid or glycine, ar 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 f is
- selected from isoleucine, methionine, or tryptophan; and amino acid g is
l' selected from histidine, asparagine, or serine;
wherein CDR2b comprises the amino acid sequencghijkimnopaqgr

‘s tuvwx, 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,

- K 12



Asp Glu Glu Cys Ser, Ala Ser GI n Asn Asn Glu Asp Asp Gly Pro,
Ala Ala His Asn, GIn, Lys, Arg Arg lle Leu, Val, Met, Ala, Phe,
Norleucine Lou

or histidine; amino acid | is selected from asparagine, serine, or asparﬁc acid;
amiﬂo 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 asparagfne; amino acid p is
selected from threonine, isoleucine, or lysineg; 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 phenyia!anin_e, valine, ot 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'cd' e f
ghijKimno p qr, wherein amino acid y is selected from glutamic
acid, aspartic acid, serine, or glycine, or is not present; amino acid zis
selected from leucine, glutamic acid, aspartic acid, histidine, proline, or
glycine, or is not present; amino acid a’ is sefected from glutamic acid,
tyrosine, or leucine, 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 |
phenylalanine, or is not present; amino acid d' is giyciné or is not present;
amine acid €’ 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 ' is selected from glycine or tyrosine, or is not present; amino acid |’ is

’ 13



Leu Norleucine, lle, Val, Met, Ala, Phe lle Lys  Arg, 1,4
Diamino- butyric Acid, GIn, Asn Arg Met Lou, Phe, lle Leu Phe
Lou, Val, lle, Ala, Tyr Leu Pro Ala Gly Ser Thr, Ala, Cys Thr Thr

Ser

selected from tyrosine, glutamic acid, or aspartic acid, or is not present; amino
acid Kk’ is selected from tyrosine, phenylalanine, or aspartic acid, or is not
present; amino acid ' is selected from tyrosine, aspartic acid, histidine, or
tryptophan, or is not présent; 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’
i3 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 I’ is selected from valine, fyrosine, iscleucine,
or profine; and
wherein the polypeptide, in association with an antibody light chain, is
capable of binding HGF.
f016]" in certain embodiments, the invention provides an
isolated cell line that produces an antibody selected from 1.24.1, 1.28.1,

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 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 s"electeci from SEQ

1D NO: 164 and 165.



Ser Trp Tyr, Phe Tyr Tyr Trp, Phe, Thr, Ser Phe Val lle, Met, Leu,
Phe, Ala, Norleucine Leu [089]A skilled artisan will be able to
determine suitable variants of the polypeptide as set forth herein
using well-known techniques. In certain embodiments, one skilled
in the art may identify suitable areas of the molecule that may be
changed without destroying activity by targeting regions not
believed to be important for activity. In certain embodiments, one

can id&fly residubsegri#p BigAES HideyreiqRargyides a
cagnseryed among similar %3/ efti es.én certain embgdiments,
AR GReRISs A T TR AP B R AT R Sesence

S%{%qggﬁgp,%g@ ﬁﬂlﬂi L1849 q@@tive amino acid substitutions
without

estroying the biological activity or without adversely

affecting the polypeptide structure, [90] Additignally, one .
skilleddGhe art cAR PeiFe SRERIRERHCHNERIES RiGHHgH specic

hﬁeéﬁgﬁjeafgé%ts%ﬂﬁ'&ra % gﬁeﬁtédﬁ%ﬂﬁ‘é‘&waraet '&Eena%?%%Qtafr‘?@%cf%{“ﬁ’@’s%&uence
Structurée. In view of such a comparison, one can predict the

s@f&:&é@%ﬁq%?g‘li id gasidyessin a protein that correspond to

amino acid residues which are important for activity or structure in
imil teins. O killed in the art t for chemicall
similai’&ino acicl&SEARBAEI ISR, R oA RiRdAes o
AHRG '%éﬁﬁ&uﬁﬁin dcg%‘z}:g? @ﬁiéﬁ'!gegagam(g&rﬁ%@n l%?least one
ana?y e the thtee-dimensional SstruCture and amino aci equence

aAlMTRI RN SO RHRIUGHUR I WE R AY REPLRSaka Vigy Of such

information, one skilled in the art may predict the alignment of

amin id residues of an antibody with respect tq.its three
cimosGaal sl TR B AT UARBO 1o B P SRR Amethod
or:1)e [
o B B A MO B AU B factor o)
cHRSIFHER, BaRREVVRd4admn N RIRIGS UeRSWHRGMEEQ 1D NO:
molecules. Moreover, one skilled in the art may generate test
18arkd e 69 Maininginaiage shniningeid snbisttytiopatbieadibinding HGF
desired amino acid residue. The variants can then be screened
frasinpeastivityl.assays known to those skilled in the art. Such
variants could be used to gather information about suitable
variapggaf-or examplarthpnashsenverss thataehiaws i mies a method
particular amino acid residue resulted in destroyed, undesirably '
of ddueeting onsretehithgdintding efiastswifth Isuding afentge hepytocyte
be avoided. In other words, based on information gathered from
grwyah faciinéHP phyraiiniste ipRikepbipinketide cempasidiyat least one
determine the amino acids where further substitutions should be
anRfcEreaiearmMeckied i REBARMNR oiférantiitifdns.
[092]A number of scientific publications have been devoted to the
predif@ien) of secoimdasstaitrestbeaiiBentd/ thatidvetlion @pvides a method
Biotech., 7(4):422-427 (1996), Chou at at, Biochemistry,
ofiB{@28hPAbESRANING ihitdingaef Bispeefisibindind 3¢t i Hepatocyte
(19742; Chou at at, Adv. Enzymot Relat Areas Mot Biol.,
giew o (H§7B) by e e mg R rRlvPehEdasRsigtnaal af fgast one

and Chaou at at, Biophys. 26:367-384 . Moreover, computer
BB A PR o T S OGR  bg
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 g‘}gwth of the protein strublural
database (PDB) has provided enhanced predictability of -

PR [ TR T (R [ B PR R T [ PR oI o N [ B PR



limited number of folds in a given polypeptide or protein and that
once a critical number of structures have been resolved, structural
prediction will become dramatically more accurate. [93]
Additional methods of predicting secondary structure include
"threading" (Jones, D,, Curr. Opin. Struct. Biol., 7(3):377-87
~(1997); Sippl et al., Structure, 4(1):15-19 (1996)), "profile analysis"
(Bowie etal., Science, 253:164-170 (1991); Gribskov et aL, Meth.
Enzyni®2b83Qther esghadastespbsibing iiorpmtbrisgadiarpgrent
84&%355-4358 &98 gezi E?nd "et olutionary linkage" (See Holm,

P S86Josuie B S 007)). ~  [94] In certain
embodiments, specific binding agent variants include glycosylation
variants wherein the number and/or type of glycosylation site has
been altered compared to the aming acid sequences of a parent
B@I%Bﬁﬁcfm% %Jﬁ@ﬂ@%?&rotein variants comprise a
greater or a lesser number of N-linked glycosylation sites than the
native{psiein. An NiiniedAybrsoeyRtendiegientiedkestediightippains of
the sequence: Asn-X-Ser or AsnX-Thr, wherein the amino acid
resrinedibaginndy HSK shaying el asmmdngrelrtisRridnsxEpfm line

R T

-link boh . i ivel ituti o] .
R A o R L W

- GRibpRydatn ShrirAiRoRBYIgEd is AcrarBRgs MR HNdMERations

carbohydrate chains wherein one or more N-linked glycosylation
sitemdivRisalyt thessrthahare DR @Y Oses iNdigxERibvkdiess above
and one or more new N-linked sites are created. Additional
iheefdiestasdthmagesriants include cysteine variants wherein one
or more cysteine residues are deleted from or substituted for
‘anoth@s:#mino acig-(g e HUAENE S CRNMBAL P S RRFRMMEI ¢hains
. acid sequence. Cysteine variants may be useful when antibodies

- ohustthim pfahdekinto BGOGIORIY tActi:sanies Maditmsbips aGerm line
after the isolation of insoluble inclusion bodies. Cysteine variants
genecidehytifieaiiofenare dydiitesl todite dghthahtiieeantitivdypieséination.
and typically have an even number to minimize interactions ]
Fisstining Fopweapareeysidipraueoos plistsrempigeaipafieavy chain

embodiments, amino acid substitutions are thoseg%/vhich:

VERIE GRS STy A OB 2 S B B s S g ications

A AN el |
5 A ) SR SR e e B AT R above

tﬂ@)@jgﬁg&@g&g]gﬁ@gunctional properties on such polypeptides.

According to certain embodiments, single or multiple amino acid
substitutions (in certain embodime%nts, conservative amjno acid

substitdfhs) may HEEEE MU Uh RSV SOCES PRP LIS R TRPIs,
SEIAI0 eIPOSHMRLR, I éﬂ% prtiAR éﬁgi QYPERIdS QHiRIIRA0% HeF.
ggmalnfgﬂormmg mi%rmo ecular contacts). In certain
ATIBOSIMSRIS, GFANRRYGULIGHAHYIACAG St RTUL 18 L ARl ALY B
not substantially change the structural characteristics of the parent

_ Rd. Iréamacemaiaminaacktghontd Roinasdited. The
break a helix that 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
Molecular Principles (Creighton, E%. W. H. Freeman and
Company, New York (1984)), Intro ﬁction to Protein Structure (C.
Branden and J. Tooze, eds., Garland Publishing, New York, N.Y.

£AMCAOANYN: o] Tl o i il it Nl bt c e I A AN 711901 s ol o



[099]Peptide analogs are commonly used in the pharmaceutical
industry as non-peptide drugs with properties analogous to those
of the template peptide. These types of hon-peptide compound
are termed "peptide mimetice 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 purpose. Such

A BeaHeRCEROb e WETRINRP e e 78 (@A PRRAIAMGRgIoNS are
rpole ular modeling. Peptide mimetics that are structurally similar

35U ‘ﬁ@utically useful peptides may be used to produce a

similar therapeutic or prophylactic effect. Generally,

peptid8afimetics aFdasti@idishayssiming esid paasdinesydlypdptigaegions

i.e., a polypeptide that has a biochemical _property or _
C%Fn‘éﬁ i eahainsieeHainaTimss e hihadeiindy

or more peptide, linkages optignally replaced by.a linkage selected
e AR e e R
--C -- 2 1= --CH Ry methpas .

TS e e e e Pha e 1 Simino
=RMISREIS0 R HRTRANEH K SBBN OIS UNiAd& 2 INRERILiANS are
same type (e.g., D-lysine in place of L-lysine) may be used in
atmytghiovambodiments to generate more stable peptides. In

addition, constrained peptides comprising a consensus sequence

ora sigl% antially |§@ﬂp§@ mggwﬁé%%%%g%@igp may be

generated by methods known In the art lerasch Ann.
chayicRieabany: &X3RiniAg P2didns prmratest B ehbYIe IR BFeH8ns of
any purpose); for example, by adding internal cysteine residues
ceapmbietidddissitgHiFantolimdarmdisid fidel kadgescanithreyiplicated for
the peptide. [0100]The terms "antibody" or "antibody peptide(s)"
ensfeseguanistatigureddtiyhowa dinidimgdidiganentterobCibBS of the light
competes with the intact antibody for specific binding. In certain
chafibetre’airantikgdigsiadirintd e /R sbew Byiae Grigiremience of
A technjgques. In certain embodiments, binding fragments are

Cg%ﬁ&fﬁ?ti%@ﬁ%ﬁﬁﬂ‘ﬁ@@%%ﬁ?&@%&@m intact antibodies.
Binding fragments include, but are not limited to, Fab, Fab’,
F(abi3Bv, and shigleechahrwstissditsso[6boigEmmination it aeyiain
chain" includes any polypeptide having sufficient variable region

iR 01 S F USSR A B 1TWE AR WRCistafom &
incgludes an lypeptide having sufficient variable region .

S STRUBCH LRI bSOt P (4 20 ACHIHRCHOtR bty method.
chain includes a variable region domain, VH, and three constant
regid®¥imains, CigureHshaems akmadibgremsdoemaliestemHdots
amino-terminus of the polypeptide, and the CH3 domain is at the

diRgiERSS e FifiiieThis ting Hrcakijteliperial aadiberdinsite bind to
full-I ' df . h f. A

RS RORCAA T lee CeREIRA PO RR AV Rl 2

e o R e R AR WA R B iatone.

PRAUKERINE rERE (18HBs HAY Chal 2 ASHERA RIS IBofSHBARRSAS

a full-length light chain and fragments thereof. A Fab fragment is
peefunpesech@doeddight ehatitiang the CH1 and variable regions of
one heavy chain. The heavy chain of a Fab molecule cannot form
a disulfide bond with another heavy chain molecule. A Fab'’
fragment contains one light chain and one heavy chain that
contains more of the constant reg?gn, between the CH1 and CH2
domains, such that an interchain disulfide bond can be formed

N R ol A P A W o TR [ I o PR o
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60%, 80%, 85%, or more (as measured in an in vitro competitive
binding assay). [01061The term "target" refers to a molecule or a
portion of a molecule capable of being bound by a specific
binding agent. In certain embodiments, a target may have one or
more epitopes. In certain embodiments, a target is an antigen.
[01071The term "epitope" includes any polypeptide determinant
capable of specific binding to an irnmunoglobulin oil-cell receézof%ér

In certdidBmbodimEistgecd rbpeElerrmrransaMatiriehesil

active surface %rgu ings of mlﬁ)_lecules such as anigo acids, su

1 , sugar .
(FAESTARE BB PSS! Bl CoAbEaRRE NG of
may._have.specific three di jonal structural.char ISt
A BN SR e Sh P RS B SR A e
AHIEB RIS RoRELRNiAL 28HBERY HRGRHABAMISHBIEAEna™ (from
antibody is said to specifically bind an antigen when it
grefiere iy dagPIbivi QB HSIPEERTHRY I BRRIHY 2600 PleNbRiXI MO FITC
proteins and/or macromolecules. In certain embodiments, an
antiRielyissaitivielys pBaifilal B doid di ashawtilgea frdme cahieol samples
dissociation constant is Si p,M, in certain embodiments, when the
aseptEie T dehans s lsbeh N B inesrasiivebnhutikeidig, a specific
when the dissaociation constant is .510 nM. [01081The term

bigsling ageile S RBRSP RIS AL HBRREA L SMBELARIS A MR TIments
B SRR TR B B e
S R R R o
faRRRkmaptide e LalatiMAsissHRRIS AR TaIRCIaR byviBar kefhan

avidin (e.g., streptavidin containing a fluorescent marker or

HIGY Matisacisity dhatreandpeddatasie ebpagibied). or colorimetric
methods). In certain embodiments, the label or marker can also be

therapgylie. Variousgielhesls i RRSLRAPRNRERUABESAR encoding

glycoproteins are known in the art and may be used. Examples of

kel JarapehnsRtidenipelbdailtier evArhimitedsiey thedalexingision
radioisotopes or radionuclides (e.g., 3H,14 C, 15N, 35S, 90, ,
PRibinsldoviidiad hyvitlid dhdltippes peolcialeddy digeubiein Example 8.
rhodamine, lanthanide phosphors), enzymatic labels (e.g.,
PigrsseraBishquey Bresastiiface afaitokkinaidiiciferase, alkaline
phosphatase), chemiluminescent, biotinyl groups, predetermined
-polypgpgge epitopesgipeacitAcshly arseReRdaihcaansiapiegntations of
leucine zipper pair sequences, binding sites for secondary
eatidodishmetdbibindin rdealiaifene pitajiegtagsiyt) distizssed in
embodiments, labels are attached by spacer arms of various
FomgiesoBfe andeBpo usinaliBesedisindr areieinel fagure féenshows a
"biological sample”, as used herein, includes, but is notlimited to,

- spaRtiAfBPESE NAHetALeSRaIn BRCRETAIRG DR RUIEARIvRIations.
B AR SRR s R AR s
R BB ORICE RIS AT dUEabP A OGP NO.

tiSsues, one marrow, | es, and skin. The

- {oEmanpSe resludnsy DUldn Bt EBHeS i SpldciiBaRs @ skquence

hematologic malignancies. Exemplary cancers include, but are not
ihandagdqSmeasst R cerrcolorectal cancer, gastric carcinoma, .
glioma, head and neck squamous cell carcinoma, hereditary and
sporadic papillary renal carcinoma, Jeukemia, lymphoma,
Li-Fraumeni syndrome, malignant pﬁgural mesothelioma,

B T T R N



[0115]The term "aberrant Met-HGF signaling" includes any
circumstance in which Met-HGF signaling fails to stimulate any.
Met-HGF activity when normally signaling would result in such
activity. Aberrant MetHGF signaling also includes any
circumstance in which Met-HGF signaling results in less Met-HGF
activity than would,occur with normal signaling. Aberrant activity
also includes any circumstance in which Met-HGF signaling

re.zsultgl,o'r?’%reater NruRsH %t_ﬁﬂﬂ/ mgrﬁb\%lﬂ%&lﬂ‘\ﬁﬁﬁﬁ%‘?ﬁﬁmﬁw
R e O R Rl
e S U b M e SRR W broreotyi
debispPHIHEIRS I RIRSLIR, bivlogicalaciiik affected by HGF
interaction with other receptors and biological activity affected by

HGF h oth th R t/ron het ' .
Ao LB SR e R o
d&ﬁ@%k@geﬂ%@dﬁ"%%r higher or lower than it should be. In

certain circumstances, aberrant HGF activity results from aberrant

HGF signaling. In certain circumstances, aberrant HGF actjvity .
resultiogl%am a conggﬂﬁt?éansaf’ﬁﬁll—c - e izalg Resays

| rtal jments, aberrant HGF activity results from a
d%%ﬁééﬁﬁ’aﬁ?gﬁ%?‘a% that is lower than it should be. [0118]The
term "pharmaceutical agent or drug" as used herein referstoa
cher’rﬁg%@]compouﬁé%%éﬁﬁ&‘ft’?o adapannensHirFatien earaRdg PC3
therapeutic effect when properly administered to a patient,
cf@f The®r %ﬁ%’&ﬁl&iﬁ“ as used herein, is a compound that
changes or alters the activity or function of a molecule. For
exanmBdla modigtgieni aysbavwseiaia fiere iddbiicteaeaye imdh@7 cells
magnitude of a certain activity or function of a molecule compared
digrise iy Faaw: 10 activity or function observed in the
absence of the modulator. In certain embodiments, a modulator is
an infi8itbr, whichréiipure A8 ehtve nesyitit duerotxatddamsinism diseussd in
or function of a molecule. Certain exemplary activities and

Exanapient! sresentiretie pitachel sertaireantibrgine dablBinemd-87 MG
affinity, enzymatic activi‘gy, and signal transduction. Certain .
"%ﬁ%ﬁﬂ?’mﬁ Bt G he dﬁ%’,’%ﬁ‘?%r%‘% firRestPER oS for antibody
eptides,.antibpdies, peptibodies, carbohydrates or,small organic
2 g R SR e oS R e e SR e

m@@eﬁp'ﬁf@ar@ﬁgg&u‘@ mﬁad%@ﬁfﬁwﬁgmrﬂaw& XM&QJ@?&@W U-87

[0120]AS use , 'substantially pure" means an obj
xSRI HIiBe RERARMHRANE SR8 HLASERsdIRode a-Haias RBBIS16D,
it is more abundant than any other individual species in the
1&Bnapdsiteryhdwettainosnieaditocniadaspbsteniisl i sindfiectibodies to
fraction is a composition wherein the object species comprises at
Hietadén adddirsaipisnebragidnal disstasd asidpb( HiCaadrétidiecitea U-87
species present. In certain embodiments, a substantially pure
esiahtipbetisiteamecorirldd Shaad &N about 80%, 85%, 90%, 95%,
or 99% of all macromolar species present in the composition. In
certalE@nibedimeErss RIFETOD OB HERRANNEXN ERtPlordgssential
homogeneity (contaminant species cannot be detected in the
compbéiioRIMEdONYentional detection methods) wherein the
-composition consists essentially of a single macromolecular
species. [0121]The term patient includes human,and animal
subjects. 19




Certain Exemplary Specific Binding Agents [0122]In certain
instances, HGF binds a Met receptor to induce Met

phosphorylation. In certain instances, normal HGF-induced Met
phosphorylation regulates a variety of cellular processes. In

certain instances, aberrant Met-HGF activity correlates with a
number of human disease states. For example, in certain

nstan 2§°° muchkIGE @&%%‘é%&g&r%%%% W'EE FRRR AN Hheral
Therefore, In certain instances, mo u(fatlng IQ& ac |V|{y9na e

thesarssdiraly wsetdlidning iRy BQME'QB%!Q&@W%%

agents to HGF are used to decrease the amount of HGF activity
fegpioraiabnenpalhuhighieyalsticeog airmbashme)iss SRHRRSING this
FIGF activity from an abnormally high level decreases tumorigenic
apthlicgiamd treduse siiessingutyr didedeethd ptoadimgdsscaptaifically
embodiments, specific binding agents to HGF are used to treat
chatedrotrebwisain lafiio arpbiertospbefise ipidiog agens #ichiniess
are used to prevent cancer. [0123]In certain embodiments, a

SIRIERC UG aGUAPRITRER B3kee Wbihedeeantetidngufewel as
et Sty b bR PR 8 e Rl o
Alrcenal | Mt i

Uil SR e e, el A e -

RS SRS IS RINGIRS REBRMEIGRPdsasbimodiuate

at least one Met independent HGF activity. In certain
- eothodinenis haiehesuborispaeiicdpiacimainosatde ddnifse. Also the
used to modulate HGF activity. [0125]In certain embodiments,
specifithpitedingragtions meay BFludeepiull pheimaretn ontetedire moiety.
antibodies. In certain embodiments, nucleotide sequences
encodjpgapnd aminha GeEBAURRARS YIRS 8RVL AR EERbtonal
chain immunoglobulin molecules, particularly sequences
- parpespendipg:tal thre: valti fbies registracat eplinvillesihe adkedhmatter
embodiments, sequences corresponding to complementarity -
- deseripgein S alfiown¢UBRIs paspienificbdigckiorantd Ritedhirothihapplication,
CDR3, are provided. Accordin? to certain embodiments, a
Bt ikatisg reairpisveaiel ARpiGatigSharicien Beals. and
is provided. Accaording to certain embaodiments, a hybridoma cell
{relessrats e ehe PR RSP ARTOBY SIS0 FLSRurRY for
%@%qﬁgﬁ%gts a hybridoma cell line is selected from at least one of
24.171.29.1,1.60.1, 1.61.3,1.74.3. 1.75.1, 2.4,4, 2.12.1, 2.40.1,
and 3.10.1. In certain embodiments, a purified human monoclonal
o human HGF is provided. [0126]The ability to done and
reconstruct megabase sized human loci in yeast artificial
chromi@ddines (Y ACSErdaditteniiniqliesentbgibdntesthiomeosabinant DNA, -
germline provides an approach to elucidating the functional
Qigaperiapiidepyeljerirganst ésaueuivippad rensiomafias (e.g.,
%eneratin useful models of human disease. Furthermore, the

ﬁﬁ?gf?ffﬁ'“ '?Quié?f’fgﬁmo@W%ﬁﬁﬁﬁ%ﬁ‘%ﬁﬁ%ﬂgéﬁpﬁi%ﬁefh"iques
R e R B A T AT B g monty
@l‘?@&'ﬂpﬁ’%’é‘g@g}%{ssé@é%%%oaaﬁ%é .'r'l?ﬂg%’r%%ﬂﬁé ch niques and

disease induction and progression. [0127]An importa actica
application of such a strategy is the "humanization" of the mouse
humoral immune system. Introduction of human immunoglobulin
(Ig) loci into mice in which the endoggnous Ig genes have been
inactivated offers the opportunity to study the mechanisms

underlying programmed expression and assembly of antibodies as

P | B Y PR [ o T | N [ [ T oo ST B PR PR



Naturally Occurring Antibody Structure [0130]Naturally occurring
antibody structural units typically comprise a tetramer. Each such
tetramer typically is composed of two identical pairs of polypeptide
chains, each pair having one full-length "light" (in certain
embodiments, about 25 kDa) and one full-length "heavy" chain (in
certain embodiments, about 50-70 kDa). The amino-terminal

portion of each chain typically includes a variable region of about
procedaD oG geraiaty adeonhatgphoatiinistrespuraititmab methods
antl en recog.églon The carboxgtermlnal portion of each chain

Welika Bt s it Kk aeReegisRdriaVATaHD §9RSR AEB EeH specific
R et tgﬁ,.g%g@ @,gg'ca" e B icaton.
It
R SR AR T B S T B SRR B0 e,

dgfa 8sa V@Fﬁb%ﬁ@ﬁlﬁ%%@%ﬁ?&ﬁ@'ﬁambeb&% KGR &, W%bag))

1gG2, 19G3, and IgG4. IgM has subclasses in€luding, but not
witiiteR ncdeddiaatiHeMdia. dgfefe sinaitardy suppinsieskinttnless specific
subclasses including, but not limited to, IgA1 and IgA2. Within
diefiicogshalig htandedethey el dyyriealiyiited ravahhecivsh with, and
constant regions are joined by a "J" region of about 12 or more
therrirdnly Piroedveasand tephninais® shapalical 'theraigioh efnthetic
about 10 more amlno acids. See, e. ?wFundamental Immunology

0{9?“70(‘?%‘11'% 8nd medisiakantR qyftiga| £hgoyiptry described
ted b f | h

R emvel BAaHT ey LSl BAriRe

e e L S e S

me ge eral structure of relatively conserv rame
prRgiRRsttRa g aBdrBNdR R REOMAHAR §JIRBIN and!BR ANest of
complementarity determining regions or CDRSs. he CDRs from
pHtAre0 chains of each pair typically are aligned by the framework
regions, which may enable binding to a specific epitope. From

N-terggingl to C-tegni
reglonmsﬁ?éplcally cgr%gﬁ!ezeg f@hg %%%ﬂ%g%%ﬁxcﬁ[%q}é%@%@ggaum the

fd1iBRirg RiRd anshERAthBRARS IHBRABEH L RANIDE @eissio @B have the
domain is typically in accordance with the definitions of Kabat

- fdlewireneeagihgsoteins of Immunological Interest (National

Institutes of Health, Bethesda, Md. (1987 and 1991)), or Chothia &

Lesk &6 |. Biol. 386-R0L- QA L198 42 SrhRihia sk &N%@?” refers fo a

342: 83 (1989). [0132]In certaln embodiments, an antibody
pORpXpRIAdR BildsR RTNRIRAERRAEIhE. 2PsRNE S5 aMBnHNEY) or
light chain. In certain embodiments, an antibody light chain binds
frigmeatstiherdf, drevekian celaibd palphbpiitycscatchliaoiuds, dtartare not
embodiments, an antibody binding region binds to an antigen in
limitedbscrilsdioyanantsisode igtiatia derivetvavadanbta dithstitstion
antibody binding region binds to an antigen in the absence of an

| Vadfﬂlﬁédwiﬁgﬁﬁymﬁﬁ IRERtRPeripbUaTant, f&ﬁ‘ﬂﬁbﬁ\ﬂiﬁ(ﬂﬁpt’d% and
-, variable re ion cifically binds to an antigen in hea sence o
RS g E%i%@fm ARSI AV R rciudes
el n%“”‘%agg é a Cu'%ﬁ*% g at“ of reé'd“‘? ] e”%& 488
b|n Ing SI an ant y ig accomp y o)
structure of the antibody and/or solving the structure Qf the
- antibody-ligand complex. In certain embodiments, that can be
accomplished by any of a variety: of techniques known to those

skilled in the art, such as X-ray crystallography. In certain
. embodiments, various methods of analy5|s can be employed to

L [ T <A S N PR o S o S A Y PR D T



typically referred to as H1, H2, and H3 and are numbered
sequentially in the direction from the amino terminus to the

carboxy terminus. The CDR regions in the light chain are typically
referred to as L1, L2, and L3 and are numbered sequentially in the
direction from the amino terminus to the carboxy terminus.

Bispecific or Bifunctional Antibodies [0136]A bispecific or

bifunctional antibody typically is an artificial hybrid antibody
(RFAREAVE TR ATHRRAVS YRR RS iBaiNG EpRONGS difineAesidues, tag
binding sites, Bispecific antibodies may be produced by a variety

PP ARIRA g AR RSP o, fusion of hybridomas or
linking of Fab' fragments. See, e.g., Songsivilai et at, Clin. Exp.
Immurl867b: 315-32he igonjspemitekipding ageninimlaeto a natural or
148:1547-1553 (1992). Preparation of Antibodies £0137]According

RPETRHPL MBI Seilifcdhiotade gldRtalyr SRy aspectiic

(o are Saromanssep by he aention I cataln embadimentes, s
SBTEELR pro Geed by immuniza ioR With an aﬁﬁBen. he '
antigen” S | L uce
S e arger,
Hifiydatiear RoshRam hiadsiehiRanRm e ayCHs Bitain
immunization with full-length HGF, a soluble form of HGF, a splice
warkaalrfembs o& kisaEifiohintimgnagbhttisere ahtlgerasiaiing region.
embodiments, the antibodies of the invention may be polyclonal or
monogipgl, and/of MR saml bRk Lheries HBEEHAs o o
embodiments, antibodies of the invention are"human antibodies
- §repmeasinftExa8Mp RabypBuTvaRaiatsdriansesnisfar@ralim certain
capable of producing human antibodies (see, for example, PCT
Eublidimeenfs) pl e miic Mo dk® QSRR ITRH 04 38 jintilesthite HGF. In
embodiments, certain strategies can be employed to manipulate
asrerRerhopisitiol of apesitooinging ageast imananitizgobimding region.
antibody for its target. Such strategies include, but are not limited
to, thejousy of site-SprciimorgaydRmanunigeiye sigat taea heterogeneous
polynucleotide molecule encoding an antibody to generate an
rabdibedyt vatibodida thetthindetmbigtineehepitopek gEiheratione igntigen.
followed by screening for antibody variants that exhibit the desired
changesg]g. incregsraanhdantrrsshal ity ciids Hbrete i collection of
embodiments, the amino acid residues targeted in mutagenic
- aitiblegmscamtikdlsyiththeabB Racksicatidimehosline pigtaimino
acids in the framework regions of the variable domains are
atnlpdEdenis canaciomnd ciithedies suetp fealueaddrk asgighs hdvigioma or
been shown to contribute to the target binding properties of certain
bRl diSeseeh % 4 TAREERR, TR VBRRESR b sgibarties typically
1999) and references therein. &0140,‘]In certain embodiment

rERRANFL G SAVE SRRl & @gnea*ﬂa?g}?ééisf'saﬁ%%agseg to any
variants are,produced by restricting random or site-directed
pr%u'%ggewgggp?g %ngrg?-ﬁxﬁaaﬁoanniﬁgéh the CDRs, which are sites
that correspond to_areas prone to mutation during the somatic

affinitiPhhturation! BRoteses . dwaeEandtesyariiRfsicRp a&kedy in
Nature Bigtech, 17: 568-572 (1999) and references therein. In
R RO LR AT PP OB B AN Vg el
Q. ify -mutatiqn. sites_includi limited ertai .
o S MR R B R i ey o
secondary structures, and certain palindromes. For example, such
DNA elements that may be used tq.identify hyper-mutation sites

include, but are not limited to, a tetfdbase sequence comprising a
purine (A or G), followed by guainine (G), followed by a pyrimidine

S e "T"\ L0l minvm d et s o e o o o o i o ot et ot i et v " i i AN e ™TN\ [ N1/



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. [0143]In certain embodiments,
modification of an antibody by methods known in the art is
typically designed to achieve increased binding affinity for a target
and/cir to reduce immuno nigitf}/ of the antibody in the recipient.
NEuira

TEIPARE AR SRR A HioLenA RBURRS Z RRskiffeF to See e
G e INa R PR Dol 8B e R M s

antibo r'its tognate antigen. Sée, e.g., Coat
@%155%?1@@593). In certain embodiments, techniques such as
"reshaping,"” "hyperchimerization," or "veneering/resurfacing” are

used duce hymapized antibodies. See, e, g,, Vaswami at at, ]
Anna@gAl_lergy, i%]%%{gf éﬁﬁ%ﬁrﬂfﬁ%ﬁfﬂ%’? oS RiRAR A Rody in
\ﬁ;iﬁr E(f@ﬁ'?r%?n%%%%&%o QQ{SSHQHQ% {?i%tﬁ‘gll}'lg\%bf of anather
6,072, %5. In certain such embodiments, such techniques yplca(ﬂy

dREBHE antibagiiarmEBRKHEMRY 1RSMENG e \ﬂHi'&épﬁ{eo(f)DR is

foreign residues, but do not prevent anti-idiotypic an -
- dentierllaiyping apEDBSP S dRH VG teP aalaevASHINRMVERNRE Bidifferent

antibodies. Certain other methods for reducing immunogenicity
sprzidesdrilvedam gmbodititents] Bteabntbbdyniomal \B2i6) H366BR & derived

(1999). [0144]In certain instances, humanizing antibodies results
apcdiesznipeditierm whish dhedpamisyvark ie deiiveshase difhéiferent
_humanized antibodies are "back mutated." In certain such
I8GBE8iments, the humanized antibody is mutated to include one

or more of the amino acid residues found in the donor antibody.

See, K183] SaldanffaetenyNMolltnspenBic 362N O ¢k999). 40 atfiody

certain embodiments the complementarity determining regions
Wi e aidnRiRtaRatie sy enafindicdifteredicniaias The epitopes

HGF may be grafted to framework regions (FRs) from

tibody t
A 2 1y S R e ot AL TR R P
P R RN R e e e Brren
cSRESSNSHIHALHAR BRI S iGiRgmbodiments, FRs from several

uman heavy chain or light chain‘amino acid sequences are
alignjgﬁﬁeidentify c%ensensus amino acid sequence. In certain

emb nts, the' PR Waﬁ%%ﬁ&?%eﬁblfeﬁ%ré\f? éﬁaﬁﬁﬁiﬁ}oﬁngP |
R S R R R BT R A ep. =

certain‘em Ments, raré amino
. light ' ihad: .
A s PaacL AR WAL S WlIERIaRttey.

acid specific.amino agids that are in positjons in which they
are rjgapriually fo[ﬁﬁ TRTER AU B R RAAYfeders IR0 qalihagly in

' ' 0 nihody to HGE may be.used with -
S B o R S SR T 8Ty umen, b
alPBURARNABHRGF B IR B RIBRS 16 LS i ARG 13RS s for
regions are part of a single chain Fv antibody. CDR gratfting is :
ex@essihethdRgs, in U.S. Patent 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 etal., Nature 321: 522-525 (1986);.
Riechmann et aL, Nature, 332: 323-327 (1988); Verhoeyen etal.,
Science 239:1534-1536 (1988), Winter, FEBS Lefts 430:92-94
(1998), which are hereby incorpo:ﬁied by reference for any
purpose. [0146]In certain embodifments, a phage display
technique is used to generate monoclonal antibodies. In certain

PR PR [ T PR R PR [ < | PR PR [ |



[0148]According to certain embodiments, fully human monoclonal
antibodies specific for HGF are produced as follows. Transgenic
mice containing human immunoglobulin genes are immunized with
the antigen of interest, e.g. HGF, lymphatic cells (such as B-cells)
from the mice that express antibodies are obtained. Such
recovered cells are fused with a myeloid-type cell line to prepare

scroenti?Sha seleclch {6THclHIE HYBABGHLPCEY e igen antbody i
nHihodi ifi fi f interest In. i
R S e Bl A < SRS i e

g@g}&@é@m@@&&%%ﬁﬁﬁmﬁ!@ Fully RERKAC B4R e BRBuced in

mbodiments, fully human antibodies are produced by the
exipraasan alaeaeRhincUAY Ain AeSeRls &, BIRPARSSIAR in
hybridoma cells. In certain embodiments, antibodies are produced
legngtiphshdgeetispiaambotinigues diedigthmdaabmtibdfids Gjia produced in
certain embodiments, fully human antibodies are produced by
Syprdmpaatanis sripeadEivertedidly tumenrmniibodicoints
and then reconstituting the exposed cells in an
YRS SApPaRnEBHYmouse, e.g. SCID or nod/SCID. See, e.g.,
Brams et at, J Immunot 160: 2051-2058 (1998); Carballido et at,
Nat Mé@h4: 103-1081¢2@00) antciitdimes actitagiy’cattredp an antibody
engraftment of human fetal tissue into SCID mice (SCID-hu)
fag ficalty- hings e Arasiesi®edid human 1-cell development.
See, e.g., McCune et at, Science 241:1532-1639 (1988); Ifversen
etal., $858]lmmuneTBe248243 4308y ratrtaiidirsiafioesbility of a
humoral immune response in such chimeric mice is dependent on
eorabodinsine mashhimbdrd toce tergetivatagiraalst Saitethan it binds to a
Martensson et at, Immunol 83:1271-179 (1994). In certain
- Bppietsiedn rERAR PERPRBIENSIctRERR Sodig eefes to binding fora
ransplanted info.SCID, mice, See, e. ier etal., Nature
SRR Ui BAEime s i St nah Gaghtmes
I € I ith.a primin nt, suc .
LR e O R
ﬁ@%@&%ﬁ@ﬁ%ﬁﬁﬂm%@é S of B %5th REABYSHRENS affinity is
detected. Sée, e.g., Maitensson et at, Immunol 84: 224-230
d4R9MInbALP Y BRdorB sk 613 LRAH S ERRRL 1R SF R Rytain
embodiments, antibodies of the invention are produced by at least
apterofitd bollawingibyiseitiothals: deRdid ptnBOdima86, hffinfil id,
1.74.1,1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1. In certain -
- daiasEinerthysar patifierivimdseltiere metbast to HGF with a KD of
10-8, 10-9, or 10-19M. In certain embodiments, specific binding
agentfobg]d to HGFhwithren digsinpatiefaenstapotidn bohhabieen:
approximately 0.099 and 0.79 nM as measured by the kinetic
aseahiEoffiging AN b ertpecin bbdinme aterdpdeifierkimoéngbodiments,
agents bind to HGF with a KD of less than 10 pM to approximately
apatonas Agivribsepawisetrbastonlbrrativssiutfopcnsestpingsigirolecules,

6B). [0152]In certain embodiments, specific binding agents

| RO ARG BRIOATI R SfecaiRobY diateagide b aipmangdave
19G2, 19G3, 1gG4, Ig E, 19A, lgD dl i |
B S R A RO Rt ohr

light.chain and/or a human heavy chain. In certain embodiments,
the heavy chain is of thé 1gG1, 1gG2, Ig03, 1gG4, IgE, IgA, IgD, or
IgM isotype. In certain embodime:%i, specific binding agents have
~ been cloned for expression in manmalian cells. In certain.
embodiments, specific binding agents comprise a constant region
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may involve a substitution of a native amino acid residue with a
nonnative residue such that there is little or no effect on the
polarity or charge of the amino acid residue at that position.
Furthermore, any native residue in the polypeptide may also be
substituted with alanine, as has been previously described for
"alanine scanning mutagenesis." [0156]Desired amino acid .,
substitutions (whether conservative or non-conservative) can be
c&@(@ﬁ?ﬁﬁg&ﬁy ERoRaskmay he prnfaustheriine-corYguars itiesisain
are desired. In certain emhodiments, amino acid substitutions can
gk hat i

éﬁ%?‘?‘dSHﬁﬂ?ﬁ%BW mEHe IRk e R ERAER %o
APERaRnS RN LRI £ dieeAIRR e R deherate the
AR MR SR MBRENEARAESHR SRHINER RSN AR idues found in

hybridoma cell lines. In certain embodiments, sequences

tesicgsiigepastig uag ansiaesling sandaaysed for transformation of a
suitable mammalian host cell. According to certain embodiments,

transt; tion ca . | ' -
poly o bides miys fas cu eI e ep Bl e roters to
aMBpiRRY NWRIERUAR R WIS PR RBRIYES e @esults in a
transducing a host cell with the virus (or vector) or by transfection
detneasiiies knslogical ttivity, iasesein widie dapy/or & el Mosertain
4,399,216, 4,912,040, 4,740,461, and 4,959,455 (which patents
embadgrenysine oporalizidhepdivpbyis featat edar imggsogiaisd)with a
certain embodiments, the transformation procedure used may
biplogipriiv geHvR EeliRst @ dEatashsformed. Methods for introduction
of heterologous polynucleotides into mammalian cells are well
knowjodrithe art ambanshrd@adivaing apitdipatesitos to an epitope, which
dextran-mediated transfection, calcium phosphate precipitation,
whelybaams! biedisgedifiabisidibgaggniorplistifuatination or maintenance of
electroporation, encapsulation of the polynucleotide(s) in )
ahislesirel-aciivihuiracy mitrbifie ansios fardin NR shttrin RIBpodiments, an
0158]Mammalian cell lines available gs hasts for expression are
a%\?é’ﬁ"ﬂl%ﬁﬁ{tﬁ%’ﬂq'é‘ 3R Wc%é%?ﬁ%ﬁ%%eﬂ(ﬁ"ﬁﬁﬁtgﬁ)%?' hyctive
immortali ell lines available from the American Type Culture
rég%%eé{%rfa?g% C), including but not limited to Chinese hamster

ovary (CHO) cells, He La cells, baby hamster kidney (BHK) cells,
mont8§didney ceﬁ%ﬁ@@%)ﬁ%ﬁ%%ﬁ%@@#ﬁf%r%% Qe|geans

B THEINE ARSI SR SORIn AERR g binatir
| Lings.f i ion Jevels and o
el S B e (o

aSRIBRHUMMEAIYSS orBBRE 5] Meri bRt 1RO Bojated

[0159]In certain embodiments, specific binding agents-comprise
pEIRSLRISHRIE" PO RRAB A eStIFeCEZialARRPEI M @BIsn AN U@ which it is
variety of expression vector/host systems may be utilized to
nabjnless tpaty naitlen telg3)toles nistsoencoming oodype ptides. sSuaker
systems include, but are not limited to, microorganisms, such as
sasaiseeR transformed with recombinant bacteriophage, plasmid, or -
cosmid DNA expression vectors; yeast transformed with yeast
expression vectors; insect cell systems infected with virus
expression vectors (e.g., baculovirus); plant cell systems
transfected with virus expression vectors (e.g., cauliflower mosaic
virus, CaMV, tobacco mosaic virus, TMV) or transformed with
bacterial expression vectors,,(e.g.,zﬁ or pBR322 plasmid); or
animal cell systems. [0160]In certain embodiments, a polypeptide
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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 Spodoptera
frugiperda cells in sF9 protein-free media and to produce
recombinant polypeptide. In certain embodiments, a polypeptide is_
purified and concentrated from such media us

. L Using a 4
heparin®&hharose Eaﬁmmﬁﬁaﬁ%mtméﬁ{ 'edrigjperein means a

embodiments, ol tide is expre in an_insect system.
I RiRe By YRR e ST PEAT B BRES YRR some

R ipass-ahakibi LRk '@1‘?'&@%&%@@&%&)@%@9{%@% with which it

califomica nuclear polyhedrosis virus (AcNPV) is used as a vector
tQEXRIASEIANgIBR SRABS (1) FROCRRIRIR i RE WAL YIS EING from the
Trichoplusia larvae. In certain embodiments, a nucleic acid
nsateewevessaslingfapolyp epticespacibs, (B dstexheisad by a cell from a
nonessential gene of the virus, for example, within the polyhedrin
géifiercab dnsitiesdaiidbdeentol ofeneipraiteer for that gene. In

certain embodiments, successful insertion of a nucleic acid
molecujesall rendertthe taanepeg/piptigen® inssdiverdmesr@ifenearic term
embodiments, that inactivation results in a detectable

dioanefetdo stitivEqretedm pte, nslifisations of theipplphsdsithgehave

- results in the production of virus lacking coat protein. [0164]In
eleliensmaddiiinenandéieoavbriiutionucbenadr hecrsemtodiprigs of the
S. frugiperda cells or Trichoplusia larvae. See, e.g., Smith et at, J

 \rdva sesHana sl CerRBI RS Ens  HOIKRRPALE G Hs'sHyns.
91: 3224-7(1994). [0165] i di . pol id
RS AR e S S A S B R YRR 60 20. 20 15,

i9dhg Baclesian|i seal AhOURRILS gALgells comprising such

incfusion bodies are ¢ y [centrl ugation; washed in 0.15

M NaCl, 10 mM Tris, pH 8, 1 mM EDTA; and treated with 0.1 .
ma/mi §8yme (SiHRLET m&&gﬁ@r@f‘fwa@ R R e cppled
. temperature. In certajn embadiments,. the lysate is cleared b
B e S IR e TR SRS For

DIAER 3L %%s%’é’p%fd%d%rﬂmhe@é%@@&%%é%t is present in an

polypeptide-containing pellet is resuspended in 50 mM Tris, pH 8,
- bt MhERdiAg ANREs MRaR%abriatel Aad eaifeerrriatire and
30 minutes at 6000 X g. In certain embodiments, that pellet can be
- ieBichriendact irestandandgplatigphatiibd hyradhis alitedahdiafo(PBS)
free of Mg ++ and Ca'. In certain embodiments, the polypeptide is
fothhevipaifiodtralyactionsitkg the resuspended pellet in a
denaturing SDS polyacrylamide gel (See, e.g., Sambrook at at,
supra)¢eaertain emReeme NEpasaibly Areielican hesaarkethirfodk to
M KCI to visualize the protein, which can be excised and -
elgapoptutedlinigek iurmmateithijgekimitBD hefctwfdimdido in their
certain embodiments, a Glutathione-S-Transferase (GST) fusion
pristediedsnpasdecetandxacioia asentolisgysoteironareklidimked” to a
embodiments, such GST fusion protein is purified using a GST
PoOfifeaIRIVRNGE RIaBkRchiRRYSH M%}Wﬁ@%é‘ﬁfbeﬁm?e?ﬁgﬂﬂ .
is desirable to "refold" certain polypeptides. In certain
embodiments, such polypeptides are produced using certain
recombinant systems discussed herein. In certain el-nbodiments,
polypeptides are "refolded” and/or oxidized to form desired tertiary
- structure and/or to generate disulfidﬁéinkages. In certain

embodiments, such structure and/oflinkages are related to certain
biological activity of a polypeptide. In certain embodiments,
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[0169]In certain embodiments, a polypeptide is partially purified. In
certain embodiments, partial purification may be accomplished by
using 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 apparatus will generally result in a
greater "fold purification” than the same technique utilizing a
I8aHpResdERCBIGSH AtodpRpRYIlRE FomP etk niENiBe GPAlNLS,
methods resulting in a lower degree of purification may have
sf&‘\ygﬁféeﬁes in total recovery of polypeptide, or in maintaining
binding activity of a polypeptide. [0170]In certain instances, the
electrBfHdretic midriagiéeror sopbilsegtgacsinyasedhenetineiers to

significantly, with different conditions of SDS/PAGE, See, e.g., ]
F@E(B@Féﬁ%“f%.?%‘?&)@ﬁ@?ﬁ iR yRRY SEes i S7Breasiot AT TCRARING of

R e R A
SShoai s S SRR AR

R eMidedieaRs CelntforaBRIeRE g ailihats Thag HbiES
ID NO. 164 atmd 165). IInn cergﬁl embodim%?lts, an HGlgg:oitop_e

pramyotee, uibzeshial pievieqtduading ebascaptiond @mantbedejuence.
specific binding agent to HGF. In certain embodiments, an HGF
Aspiafiegriagdrtinitivdb dindedre asethihsiqgaias ontetl@Rotes may
_antibody or specific binding agent to HGF. In certain
inGHEBAIABWIS BrPRRET BtSRONREPYE andieansstlintdpmaination
inhibit binding of an anti-HGF antjbody or specific binding agent to

SERYRNGR, D RGHBI ST B iR Bl RGAEaraR SAN-Inefyde leader
Sa”tié’,%)d LY %P&?ﬁ&é}i”déﬁﬂea%%”h teo HGF when an excess of
%%Lﬁope Feduces the qLPan ity o A NGE antibody or specific
binding agent bound to HGF by at least about 20%; 40%, 60%, .
80%, /g or morEgiBMHRRIEIHESEHENES Efeqette fiespie magns a

be utilized to bjnd anti-HGF antipod ific bindi t. .l
ST E R e T
S e R e R

@@ﬁﬁ&ﬂé@ﬁ%{s&mﬁg@@9%@@8&5%%&@@%&9;5&%5stngqggﬁw

embodiments, an HGF epitope may be utilized to generate

danibegissdedspaeiietmging agents which bind to HGF. In certain
embodiments, an HGF epitope may be utilized as an immunogen

tog te antibgg] specific hinding .agen ich. bind.
' FIGI(i.BI%rlgiertain eﬁéﬁr@eﬁ?@é&%ﬁé@pi%%%%n%%@g Pem ;ﬁ%iudes
nﬁ@iﬁl@%@éﬁﬁiﬁ%%}w@%@ﬁé@H@l%&@?ﬁ%(@&%?é}ﬂ%ﬁ&%
subsequently be obtained from the animal. In cerfain -
o&iulPdinaeaisr asrGaturaReMmghaigttized dadatartarwith
normal HGF-Met signaling. Certain Therapeutic Uses [0172]In
Oligotainientibes iane at polveticteididespisoptdenhafdiip atingrdshianadength of
- comprising administering a therapeutically effective amount of one
- 20} basas spé&ifrr bilndiat 2ip embedimaTs. pliganuricstidssoarehisio 60
methods are provided of treating cancer comprising administerin
basatdrdsaatically BRI g BIUHERIdR B TBintind 4. 15,
- agents to HGF and another therapeutic agent. [0173]In certain
embodiments, methods are provided of treating or preventing
malaria comprising administering a_therapeutically effective
amount of one or more specific bigaing'agents to HGF: In certain
embodiments, methods are provided of treating or preventing

PR I DR P A [T L | R < Py -



is administered alone. In certain embodiments, a specific binding
agent to HGF is administered prior to the administration of at least
one other therapeutic agent. In certain embodiments, a specific
binding agent to HGF is administered concurrent with the
administration of at least one other therapeutic agent. In certain
embodiments, a specific binding agent to HGF is administered
subsequent to the administration of at least one other therapeutic

dGert? THeraPettidhigetidanerdengihaLiganinieetides manke single
RO BTl TATHAS o5 9s Lo e ST ction oY & Gene mutant.

e

combined with other agents. In certain embodiments, the .

- combindfiBh therapy'éo HpAsBEH el e BiRgiRY SRR aE
bjnding HGF, in.combination with at Jeast one anti- angiogeni i
R e R e e e Tiea B T s R rgptics
A R e R S o e
IeaeAi sgbAdERRAE AkagetiRAHES HaHLERBIHS linkages such
antagonist, alllosteric modulator, or toxin. In certain embodiments,

ab pesihvayhackity phubihorcdithidats, padapgetdedenteptor or
enzyme activation or inhibition), and thereby promote cell death or
ahesphwibdjscletndll Phichborotndcdippdte apimestisraniladatebut
.are not limited to anti-neoplastic agents including, but not limited

rioarhrinatridginanddnriikg: Beeges nhadtioesgplalucl. Acids Res.
lorethamine, cyclophosphamide, ifosfamide. melphalan and
?ﬁ?§5ﬁ2ﬁ§ﬁ}£§@§§%ﬁ%@£*ﬁ%@'ﬁﬁ%ﬁﬁ@%@%’fﬁ?@ﬁﬁ@n etal
i , tine (methyl- - TemodalTm ...
(R A e v 2 e 26 e nden SHISBRLh e:50
Eh@@&hy%%i@%@ﬂ&%&&?%%ﬂ RIS RRRLAMIIE proach, pp.

thiotepa), hexamethylmelamine (HMM, alfretamine); alkyl
sulfmmieseieiens BdsUbRdrdraainasifucheas, thearldigRind (1991));
(DTIC); antimetabolites including folic acid analogs such as
- BtetheitedXdt8 . dPat. tNim el re5 8181 (o\inhidine andibggrsaciChsmical Reviews
- 5-fluorouracil (5FV), fluorodeoxyuridine, gemcitabine, cytosine -
, a@g{iﬁﬁdgmmiwi@glmgj,vﬂx@hﬁgmy incorporated by reference
- 2,2"-difluorodeoxycytidine, purine analogs such as )
- BIRBYRWRIRS MR CEliRid gmbadinetase sligenucleotide can include a
l2'-E{\e‘ox cofarmycin (pentostatin), erythrohydroxynonyladenine
- [BEENR) 98i§4Pbine phosphate, and 2-chlorodeoxyadenosine
(cladribine, 2-CdA); natural products including antimitotic drugs
such d8%aclitaxel, MieriEhaand savlaiiueh e siet pelneniides ;an be

vincristine, and vinorelbine, taxotere, estramustine, and-

readilrriaviatedydpinne: Paibedt pRytsnrisdifinelydadpdame not
angd tenipgside; antihjotics such as acti cin D, daunomycin

- SRS CBRGTERILI SRR MBI £ BBy eRts A M.

" plic . ! ; . . “actin . e ,

N G R s anc

CURBREOPBIBRR; BridnCrlRl aNdAMinaE prSCONRNPPYY pasIYS
including platinium coordination complexes such as cisplatin and
Canaiiatinn dpshy f SreUionss Saeh RerimMit e oNes SuhstBHEd, H.G.,
urea such as hydroxyurea, methylhydrazine derivatives including

- N-methylhydrazine (MN) and procarbazine, adrenocortical

- suppressants such as ,mitotane_(o,ﬁf—DDD) and
aminoglutethimide; hormones and antagonists including

N R Tl R [ T T PR [ o |



angiogenesis inhibitors. Certain such inhibitors include, but are not
limited to, SD-7784 (Pfizer, USA); cilengitide.(Merck KGaA,
Germany, EPO 770622); pegaptanib octasodium, (Gilead
Sciences, USA); Alphastatin, (BioActa, UK); M-PGA, (Celgene,
USA, US 5712291); ilomastat, (Arriva, USA, US 5892112);
semaxanib, (Pfizer, USA, US 5792783); vatalanib, (Novato,

Switzerland); -meé%ox stradiol gEr!treMed, USA); TLC ELL-12,
SR ORI S ARAIB U RO A G BSR A byeiscn Mplectiar

. ; CEP7055 h ) . anti-vn Mab, .. .

ol T Tans, i adeie S AR SR eIl primer,

Efade) vinele pdindnKine FRarmaseiigal Mady; K 3omP(1991);
(Kyowa Hakko, Japan); SU-0879; (Pfizer, USA); CGP-79787,
ANDZakaloSvikz e daawt E B IR RGBENTA logy, (Ariad,
USA); YIGSR-Stealth, (Johnson & Johnson, USA); fibrinogen-E

fragmegyat; { BioActa, : j is_inhibitor, (Tri UK);:
S R L L R T e
dil2ANeAB deabmati Bativi tate MRty {ELUEMRSHERAY determine
angiogenesis inhibitor, (Tripep, Sweden); maspin, (Sosei, Japan);
identgyhansyssicabiad, i(Qnesicy yaoistiees AR gisitaS AL omputer
ER-68203-00, (IVAX, USA); Benefin, (Lane Labs, USA); Tz-93,
pEPganunseibagarty; deidinin2 0d¢htilyduwdapan) BRISLB4Anclude, but
(Fujisawa, Japan, JP 02233610); platelet factor 4, (RepliGen, _
Aot Emiiag oo the BsCURiPEisao fistiaog ntlvdinadr AR HRpissux ot al,,

A@Borean Denmark); cancer therapy, (University of South Carolina,

Al R lAa (KG9 Sanelits GrromisT Ghgipyinbagesity of

B DRt SRt ARG A AR A A Bt o
B e a S AR SIS IS AR nfd R
froyétneNatigRal BEatiNlof BilbtebhPis vt ot ARRic R U Sther

-and Sanofi-Synthelabo, France); BC 1, (Genoa Institute of Cancer
sResea@1ABIY) angibgenesis sthibiNCBIAICHENIABANRISaRAMD 20894;
VEGF antagonist, (Regeneron, USA); rBPI 21 and BPI-derived
Alipchuigtbgersop( OOR0)L ST PEBSN (D Genif AVSttaliadn algorithm may
cilengitide (pINN), (Merck KGaA, German; Munich Technical
algpidedsad géﬂ'ﬁf@ﬁ@iﬁgé‘?&iﬁ%linic and Research Foundation,
USA); cetuximab (INN), (Aventis, France); AVE 8062, (Ajinomoto,
Japaf)73S 1404, (eaaresiigasemicichahewsionlibtang Aealamibo acid
SG 292, (Telios, USA); Endostatin, (Boston Childrens Hospital,
SeIPANCASTIVEYGesi e HupmatiBing AiNGICGEINT Mg{Bosfdhe two
Childrens Hospital, USA); 2-methoxyestradiol, (Boston Childrens
3%’?&?&5'@B‘J\E‘*ﬁ@%ﬂ%i‘&?\%‘ﬁr%é@ﬁlﬂ@ﬂwwﬁw sequence

.d%An%jo%f\ne Phaémaceu_ticals,_UK ; PP1 2458, (Praecis; USA); AZD

A58y P iPEABASIS IR AP igtionshincaeyrgn the two full-

' lanib (RINN), (Novartis, Switzerland and,Schering AG

e R AR B B A RS SRl

a:@?ﬁ?&ﬁ@ﬂi@tﬁ%&“ A& |SAFESs AL aRnAIEh! %( FS%Hﬁse'
Jniversity, Sout‘?Korggl)?gvﬁine, ggne-ﬁase%[,&i/EGthﬁ éc‘lpps =t

le&4tB0 DHLgeseRENiIMO LN RAN IR PeptiRUPratek,
Canada); SOX 103, (University of California at San Diego, USA);
PX 478, (ProlX, USA); METASTATIN, (EntreMed, USA); troponin
I, (Harvard University, USA); SU.6668, (SUGEN, USA); OXI 4503,
(OXiGENE,'USA); oguanidines, ( Dimensional Pharmaceuticals,
USA); motuporamine C, (British umbia University, Canada);
CDP 791, (Celltech Group, UK); atiprimod (pINN),
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FCE 27164 (7,7'4carbonylbis[imino(1-methy1-1H-pyrrole-4,2-
diyOcarbonylimino(1-methyl-1H-
pyrrole-4,2-diyl)carbonyliminoBbis-113,5- naphthalenetrisulfonic
acid hexasodium salt); FOE 26752 (8,8'-
[carbonylbis[imino(1-methyl-1H-pyrrole-4,2-diyOcarbonylimino(1-
methyl-1Hpyrrole-4,2-diyOcarbonyliminolibis-1,3,6-naphthalenetris
ulfoni id); endothelial monocyte activatin lypeptide II;
VEG% tisense%ﬁégﬁﬁag&iégfnﬁ%?a%%ﬁ%e‘gﬁcaéﬁ)éﬂﬁwpﬁép :
_ stat ; Sl SiReR
ot AiB g i aet sodesaly Reeabecie
S RRAIA 1RSI 2Ol Bele RO MRS B30 6dBlermined are
1000; ARRESTIN; apomigren (1304-1388-type XV collagen
Aignealfganeias) hikhdiirg pif dethrabperie esoin)d; anidsofthizibmatched
aaATIll; A 36; 9alpha-fluoromedroxyprogesterone acetate
- ¢(Ballphalidizdaivet) ki) ecritaibemdtsarpragrmbetind io-aiaire
); 2-methyl-2-phthalimidino-glutaric acid (2- ]
epenimm PRl dwbicHs sulcdited 93 X e MRRIn ARG HER)):
Yttrium 90 labelled monoclonal aptjbody BC-1; Semaxanib . .
s R e e
e AP Ry ARP RPRTBSR R4 H08HRM to each perfect
- Al BIGEORRR ALY Td PR Esh INESRMakix) and a gag extension
methyl-4-piperidiny1)- cis-(-)-) (C21 H20 CI N 05); E 7820; SU
Pl (which is usually 1/10 times the gap opening penalty), as well as a
(5[3-Fluoro-2-oxo-1,2-dihydroindol-(3Z)-ylidenemethy1]-2,4-dimeth
gtkmdrid¢epymatiiz-Sicarkn BAit 260 ¢ BliOBiARND esthygehiide)njunction
(G22 H27 F N4 02); Squalamine (Cholestane-7,24-diol,
i teplgeniftubutirenriomabyranaAtl-a aTMAfRRARIRRR At
(3.beta.,5.a|pha.,7.a|ph%)§ (C34 H65 N3 05 S); Eriochrome Black
(7o BRMOf76! @ afilan R/ ARICfR MBRYSEER A0S icHEy 243 (1978) for

A e PR BB g s
o L v

_g}tﬁe—@' AKkamino)-2-hydroxypropylamino]-4-(oxyran-2-
ylmethylamino)anthraquinone fumerate) (C24 H29 N3 04 ..04 114

monolI5R aniboll PRI S B b s A ERer for € potfpeptde
L3-(3,4.5-11 ] noic acid

Sg‘h%%‘%s%%% i1%(i 4 ;%‘%&@%ﬁ,&(‘ﬁ)-s )-(3-methyl-2-
butenypoxiran-2-y1]-5-methoxy-1- oxaspirp[2,5]oc}-6-ylester ]
i35 08) AHETEY INBEARIERE 2t MR R B A0

CKD 732&Ap4ts¢Dimadthy|BhinS)dth62 jiphreHyphkat{Ey-ptopapmic1992);
acid)(CZ%é&@e%ﬂQ);@ 995; Canstatin; SQ 885; CT 2584
(1-[11-(Dodecylaming)-10-hydroxyundecyl]-3,7- _
dimethy2RRHRBSE S61AEE N5 03); Salmosin; EMAP II; TX 1920

(1-(4- MethydsipedadiSay:Ra(®ynitro-1H-1-imidazoy1)-1-ethanone)

(C10 1115 N5 03); Alpha-v Beta-x inhibitor; CHIR 11509
(N_(1jﬁ?§éyhy|)g|y@§|ﬁ@@_program may be useful with the above

. _naphthyD]glycyl-[N:(carhamoylmethylAglycine his(4-

G S TR s A e e BBl ore the
2001; B 0829; FR 111142; 4,5-Dihydroxy-2(E)-hexenoic acid
(BR,4S, 53, 6R)-4- [1(R),2(R)-epoxypl,5-
dimethy1-4-hexenyl]-5-methoxy-1-oxaspiro[2.510ctan-6- y1 ester
(022 1134 07); and kinase inhibitors including, but not limited to,
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W098/35958; W000/59509; W099161422; W000/12089; and
W000/02871, each of which publications are hereby incorporated
by reference for any purpose. [0182]In certain embodiments, a
specific binding agent to HGF may be administered prior to,
concurrent with, and subsequent to treatment with a cancer
therapy agent. In certain embodiments, a specific binding agent to

HGF may be admjnistered prophylactially to prevent or mitigate

R BT Bre RN FRIR R EARAR IRAT i no Bensly for end
I ific.hinding agent to HGF may be

g?c?r%&%@?@%ﬁ%& %g)(gt@n%ht of an existing condition of bone loss

due to metastasis. [0183]Exemplary cancers include, but are not

limited46” breast ciheefaiRIRbaditente? spesiic binding agent

C%Iioma, head a eck squamous cell qﬁgcinoma, hereditarg and

d .
sg%?gaﬁ:sﬁapl gyycreaﬁglc(?argfﬁsd%? & rlfﬁé?%?ﬂpcﬁ’(g'ﬁﬁ’g,‘c’m an ammo
el BRSPS I AIGRRARF @%Hr%?%ﬂ%gé?gnw selected

melanoma, multiple myeloma, non-small cell lung carcinoma,

REFESEA GO QA DANDE 3 PR 8AlIGLAICE PSS B artain
cancer, small cell lung cancer, synovial sarcoma, thyroid

~ ecabodiareaisandpeititisndinged rancionpaset W ineaybtrdiecomprising a

- [0184]In certain embodiments, a specific binding agent to HGF

viarigplseregiod etomerising/itn amiasacideegiditionatt thasi 980t ddentical to
agents for the treatment of cancer. In certain embodiments, a

2 HTHIC BRidisRAHEEMR BFlceiFoRedhR Bl RicrewidPa3t, 33, 35, 37,

ically effective amount of an additional therapeutic agent,

t [ onal.tne :
] xeéﬁ_qp@eréj YthelhFRUAE SHERLIRER A SHE ARSI PG Famprises &
RSy LSO SR 4 oAl EulOR Bl Bhiio 88 sequence

ember o namycin anisamycin ant

b5 GhGhR SrMelPaniis 4pi BLQIARANLARRLIS 0 FPS 1D NO:

Src homology 2; a Gabl modulator; dominant-negative Src; a

2%0p7Hmelil apdasl whikigoy inghsdizg, but not limited to,
wortmannin; P13 kinase inhibitors, other anti-receptor therapies,

. . COxX-2 infibitor. .G Vioxe, I |
andolBiTh gromiEa R A RSB
c&ﬁﬂwgb@ﬂi?'hﬁﬁﬁ)r S AR AR SHAESMBLSFYYR amino acid

factor (EGF); an EGF modulator; a keratinoCyte growth factor
sé§Ensadehstelgieimmies e an Khonerudataierclalidcted from
metalloproteinase (MMP) modulator. [0185]In certain
SERHDANGe B, 26 Spe.cHy; Bihdingiagant 40, HGHE 42.uRedantiiin
particular therapeutic agents to treat various cancers* In certain
e@pedaiantsits, spepbeivdingrapabeempsiseS B ligbkehpivitomprising a
particular therapeutic agents to treat or prevent malaria. In certain

VIRBERARTIS N BPEIICBIARTING AgihieBuatse Al iRrs RAll identical o
A 1E0 SOLy 2 e RO i eaPoPtha. 32, 34 3,
it d ' f t F .
A e

igREYHAR RISslRShiP S RIRSIHY 10GIHR e R0 SR SHRAUIBY QR gl nce

certain embodiments, such agents and a specific binding agent to

attikabt ey, Rf:piieyi 46 Giagaine bbY iBskisiartiBdBe8aMem SEQ ID NO:
formulation, In certain embodiments, such agents may be

240P8 8’ s8Paddiclg, B8] 4Pomietbd2ogether by inclusion in a
treatment kit In certain embodiments, such agents and a specific
binding agent to HGF may be forr:%gflated separately and provided
together by inclusion in a treatmerit kit. In certain embodiments,

- such agents may be provided separately. In certain embodiments,
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to therapies 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 a specific binding agent to HGF and a serine protease
inhibitor and at least one additional molecule described herein.
[0189]In certain instances, a disturbance of the protease/protease

inhibitar. balance cap lead rotease-mediated tissye destruction,
includi(l%?%ut not Iirgﬁéjc? ?é?ig?ﬁ%‘r Fﬁ%&%‘ﬁ%?%\‘ﬁiﬁ%@éﬂmo acids and

I i s ' i bodi ts. a specifi .
A B S D RBET sytnesis
eenEandflamsiaion, Mheanaln ehotinents Al ARetlites,
binding agent to HGF may be used with at least one therapeutic
Syenefman Massu (B digprdeiciFkamplpr iedanssiicigensstfte for any
inflammation and immune disorders include, but are not limited to ,
oyelosry Giermoistyperd ((QD)0Braind eyidepalienasaityperdentional
(COX-2) inhibitors small molecule modulators of 38 kDa
Rigerrigstivanaiuspbting mekls @83 MAPK)-disidistitoled @mino acids,
modulators of intracellular molecules involved in inflammation
PatvgRinprsiEh Bets anidhadirihas seeevsntienal @pnpaeds may
not limited to, jnk, IKK,ZAP70, and !Gk. Certain exemplary
Al SRl RS AReNRCRE SR oL i Brese Avention.

i | dL.L. Mold Proinfl ]
RIARTEE 8P oo M R S8 AL o A oxmpnier s

linici Third Editi 01 | Th doO , CA.
%ﬁ%gfﬂ?ﬁn "?é&%’fi%‘%%%ﬂ%@ﬁgﬁ?&@ﬂ?ﬁﬁs&féﬂr&% S s i
kAol TeAQRARCN A SRR RE R alel -
RYEreRFIN G- NSRef{G MBI 2RE0LG ERRWARRINAOAs and imino

specific binding agents to HGF bind more than one epitope.
40871y cerlniaempesling e, AECSARRISIRIRUAAN Ratekialsin, the
preferably are nontoxic to recipients at the dosages and
letireant ditenie s pheyedido 193hicaraiticenahadimeriis-Hed direction
pharmaceutical composition may contain formulation materials for
imnibeiganepmidnrinshdireciivesrvocntaneraniibl sfahdgptiisage and
osrnolarity, viscosity, clarity, color, isotonicity, odor, sterility,
‘%‘tﬁ'ﬁﬁ&‘?‘?ate of dissolution or release, adsorption or penetration of
the composition. In certain embodiments, suitable formulation ‘
. materfaé&dinclude, Bihidaeynahleniegdoifiisthiihcraids, Bieclenand end of
glycine, glutamine, asparagine, arginine or lysine); antimicrobials;
- siilexstrandsdelinusiastideiequstcss ditive s itel dhedeftshand direction
hydroign-sulﬁte);-buffers (such as borate, bicarbonate, TrisHCI,

i -BBRERARYBHBlRIIdS santeBessdF, kg iyentbedtidirection.
R S B TSR R o
inyl li eta-cyclodextri . .
RO RAS A RERSR on o o s v e

sdifRcshplides @ OHRA B ANE ARSI 2E UHERGhe RNA

mannose or dextrins); proteins (such as serum albumin, geeiatln or
tiansTpP aleleiassdel QB Mup dRy aRNE:aNEhlY b GERLS regions on the
~ emulsifying agents; hydrophilic polymers (such as _

polyvinylpyrrolidone); low molecular weight polypeptides;

salt-forming counterions (such as sodium); preservatives (such as

benzalkonium chloride, benzoic acé%, salicylic acid, thimerosal,

phenethyl alcohol, methylparaben, propylparaben, chlorhexidine,

sorbic acid or hydrogen peroxide); solvents (such as glycerin,
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pharmaceutical composition may be either aqueous or
non-aqueous in nature. For example, in certain embodiments, a
suitable vehicle or carrier may be water for injection, physiological
saline solution or artificial cerebrospinal fluid, possibly
supplemented with other materials common in compositions for
parenteral administration. In certain embodiments, neutral

yleshsrineaseins mied wih seryn ARUTIDAIBLTIET o e 3

exemplary ve es n cer rmaceu ICa

o R AR et o LR e e
suitable substitute therefore. In certain embodiments, a

compo&t tjn comp?gm'a%tﬁ’é’cﬁﬂ‘B%ﬁ%%@éﬂwwamﬂcﬁ’mpass
Wltho ta least one addrtlonal hera eutlc

nts m %q
norz-na % umn mmo acr resr gn a% mcorporateci
prepare orag y mixing thé se edte compo |on aving

r&@ﬁﬁgﬂbgﬁﬁﬁé SHRLLIL B QRUATR §9H?Px\él§l§‘?ﬁ‘ @}Sﬁ;ﬁﬁéai systems.

Remington's Pharmaceutical Sciences, supra) in the form of a
ThenphiizrE S akptRIAIREIROKSISeEoRVELIERES: IRvePlaifbrms of amino

embodiments, a composition comprising a specific binding agent
atddHiafetizgh or without at least one additional therapeutic agents,

may be formulated as a lyophilizate using appropriate excipients

such gggucrose. [QA7lN cBHARN RGBSRy BE divided into classes

pharmaceutical compositions of thé invention can be selected for

bpssarieHelbesddrissnnestigdiments, the compositions may
be selected for inhalation or for delivery through the digestive

tract, such a}j ora BEGDY, @unCQéWf E\hgr érlycmgy
0

acceptable composi t|o sis withinthe's he art. 98]In
certain embndimestHIejarspHREOC EOMBAMEHHASFE @Igsent in
concentrations that are acceptable to the site of administration. In
certain emi@dimestsiid) gy sEe used to maintain the
composition at physiological pH or at a slightly lower pH, typically
within a pH4angelseifomMiatd 54 about 8. [0199]In certain

embodlmer)o_és when. are é eral dmlnrst ation JS n@lat s Band
therapeutic ompBesﬁ{ Frifg e %et‘i&%ef‘& ﬁ%?‘éeﬁﬁg 6;%an
parenterallyacce q n comprising a desired

_ % AccepiaplgRe gfé’m Oré)

specific binding agent to H without additional

h h bl hicle. |

cortan Embocimdi e e %Tﬁ?ger%;é%%%ysﬁﬁ%@a%wﬁsﬁfﬂ?& involve
thg' %Eﬁ% ‘g%tgf é%m% rao?Bﬁ 1%'89&”&5%989?%? Vh%'rn another

withou east one a dltlona erapeutlc agen ormu ated as

cifs3teHigeHSQINMf RO BORRIPHR RRRINECL TS Fibns of the

embodiments, the preparation can involve the formulation of the
hidRaitemiibelctlg: with RaaRRuS st asinirctablemissarpherasto the
bio-erodible particles, polymeric compounds (such as polylactic
nacltbovgbaipgly oaticraci)iHeaadiovlgposomes, that may provide for
the controlled or sustained release of the product which may then

be deliygred via aipRatigisetoRnihgeL R @RS IBIeS in

hyaluronic acid may also be used, and may have the effect of
erbodiaiEgsSUapedsuat arikk tbeeiitidlaken dagedaddnsidered.

embodiments, implantable drug delivery devices may be used to
Eaohreduive Huildes feskmatsigied[8200)vpathtaindaxbodimdrasisaf its -

pharmaceutical composition may be formulated for inhalation. In

certain embodiments, a specific binding agent to HGF, with or

without at least one additional theggpeutic agent, may be

formulated as a dry powder for infidlation. In certain embodiments,
_an inhalation solution comprising a specific binding agent to HGF,
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those skilled in the art, including formulations involving specific
binding agents to HGF, with or without at least one additional
therapeutic agents, in sustained- or controlled-delivery
formulations. In certain embodiments, techniques for formulating a
variety of other sustained- or controlled-delivery means, such as
liposome carriers, bio-erodible microparticles or porous beads
%‘TX% depot inj C'[IO are aI 9 known. to thpse skilled | he art

e

PRSI R SERORRIh 5%70*5@ BSR4 5); valine

b If +
mglg%p;&%g&iggiﬁf %ﬁ%@%%grmaée fical co 6'8% |02r1;‘S In
GREMDRRRDGdImealan FesIRINgH éﬁ)@ﬁé&(@r@p@ﬁ@é&nﬁﬂﬁwy%ﬁﬁe (-0.8);

semipermeable polymer matrices in the form of shaped article
éroptiishanqroTiracesisgl ¢s. Syptained (ﬁ%%tﬁ&dﬁﬁ@?&%fﬂﬁmlummate (-
include polyesters, hydrogels, polylactides (U.S. 3,773,919 and
ERDS8IEB1Ncofdlymepsitdie-GRiGindsmramed ghiyaine (-3.9); and
ethyl-L- glutamate (Sidman at at, Biopolymers, 22:547-556 (1983)),
FEWniRerfyii®xyethyl-methacrylate) (Langer at at, J. Biomed.
Mater. Res., 15:167-277 (1981) and Langer, Chem. Tech.,
12:98-1%11982)),-@Wmmmﬂmmwmhiamimamﬂ pikiex in
poly-D(-)-3- hydroxybutyric acid (EP 133,988). In certain
endedingentsrasive rietpgidebivadinn poskipieienay Eisetisicod é the art.
liposomes, which can be ared b¥ ny of several methods .
e Ml Gk, A5/, SpSHRIGERL, Bioknaen thehaeeiein amino

USA, 82:368 P 036,676; EP. 088,046 and EP

S S ORI L oh LR A o PSR A S & BN pathic
I hi

mg% %%%%%?&8%“? Al 4G Pl ORISR Wanges

h}ﬁf RS BIR RLN GRS UL RIS FRERROSHIO: B stitution of

Iyophlllzed sterilization using this method may be conducted

aitlies poids WHyshodineslyephitizaoR A RdKRCONRIIREIQBed) In certain

certain embodiments, the composition for parenteral ,

ethimnisteationtimay wbistoaesl withjo philare dhidodedr anddrsobutin.

In certain embodiments, parenteral compositions generally are

prakedimapts, topraiwdhinatdg arsiapkdadeess port, for example,

an intravenous solution bag or vial having a stopper pierceable by

- a hypgdssmic injectian Zlee died 401064 IheRE iN Bathpeisi@stBution of like

once the pharmaceutical composition has been formulated, it may .

bristoesiliincste ke rds afectodiition the bpsitsid hydelpbiinibg) @articutarly

solid, or as a dehydrated or lyophilized powder. In certain

| ‘éhﬂﬁ@dhﬁ@l’ﬁ@%%ﬂféﬂﬁm&ﬁbﬁ@tﬁﬁy%@%ﬁ&i@mbv ipreated is intended
dy-to-use form or in a form (e.g., lyophilized) that is

TR WPt FRRdiRaSts: P2b6Yie eaFagRt case. [n certain

bo |me ts, the prese tlnventlon IS%I cted. to kit
%?10 ch]egnassfﬁg '%%se Jacal averade Fﬁps’f ilé%ﬁaﬁa protein, as

GBRTEDIRC AIEN <350 ORI U WALELes witn s

a second container having an aqueous
iFARA G HICI ﬁﬁﬂtﬁﬁhﬁmﬁﬁ'mn@ﬁtﬁu@%weﬁtﬁ‘&p@@ of the protein.
containing single and multi-chambered pre-filled syringes (e.g.,
liquid syringes and lyosyringes) are included. [0207]In certain
embodiments, the effective amount of a- pharmaceutical
composition comprising a specific binding agent to HGF, with or
~ without at least one additional therapeutic agent, to be employed
therapeutically will depend, for example, upon the therapeutic
- context and objectives. One skilled'in the art will appreciate that

. the appropriate dosage levels for treatment, according to certain
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[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 implantation 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

admirdf#dtion. [0 fellviaghwriipebiicinieivanhgyscheesiassigned to

Itao use aﬂ%tlar[a%ceu ical composition comprising a specific bindingo )

R PR P A G GBI B 5O A GO Bretfa a0 = 1)
j VIVO r.In such instances,.cells, tissue .

i heleN e e R e e e e T

: ol a pe 3 ‘
26} ihABRAENES: Vyl,tﬁfgnﬁe ~BQ‘§%‘??‘é Eﬁﬂﬁﬂsd%%ﬁfh% (-0.5);

binding agent to HGF, r without at least one a

clesrpreuticRge Meatishnd Ch thevasils (isSyes @neiqL PEYRSIBIRING (-
subsequently implanted back into the patient. [0212]In certain

Tdilipdisirents(-2. Spadibodaathe: k] toditep@ptéor @By). In making
additional therapeutic agents can be delivered by implanting

changms baisdhmaresionbadydenbilcityyvehgindoreeriaisisgbodiments, the
methods such as those described herein, to express and secrete

syhsisiipsephRBnaRedRARsR Bydirriifistsyalhiespeaviine:2 is

SR RS R o 9o, n

irl RERTIPLRRIL SR WA UL RO SBI8 L SFIAC I TGHEARE  hfso ieniiry
chance of an iImmunological response, Re celle may be

esmgé&ﬂm@&mmmﬁlgaa%&&é%é@Wtﬂg BSSKEs HpatepiAiRity.
embodiments, the encapsulation materials are typically

Thiseomgiatiblarsal-pFened ieBobIREHIE eDRQBUIesOr
membranes that allow the release of the protein product(s) but
prevaghae destisiORALD SRR S ERAANA ML orth in Table
system or by other detrimental tactors from the surrounding

i tissues. EXAMPLES [0213]The following examples, including the
experiments conducted and results achieved, are provided for
illustrative purposes only and are not to be construed as limiting
the present invention. Example 1 Generation
of Anti-HGF Hvbridomas [0214] Antibodies to HGF were .
raised in XenoMousee mice (Abgenix, Fremont, CA), which are
mice containing human immunoglobulin genes. Three groups of
XenoMousee mice, groups la, Ib, and 2, were used to produce
antibodies to HGF and are summarized in Table 1. Group la

~ consisted of mice of the XenoMouse(r) strain XMG2, which
produces fully human IgG2,, antibodies. Group 1a mice were
immunized with HGF. HGF was prepared using standard
recombinant techniques using the sequence in Nakamura et al.,
Nature 342: 440-443 (1989). [02151Group Ib also consisted of
mice of the XenoMouse(r) strain XMG2, but Group |Ib 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 lle Thr Glu Leu Lys Lys Cys (SEQ ID NO. 47).
The TCE was conjugated to HGF by cross-linking through the
'C-terminal cysteine of ICE 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 &Centricone column (Amicon).
[02161 Group 2 consisted of mice of the XenoMouse strain XMG1,
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Group Ib Group 2 Strain XMG2 XMG2 XMG 1 # of mice 8 8 10
Antigen HGF HGF-TCE HGF-TCE 1St Injection (day 1) 10 jig/
mouse in TiterMax Gold 10 jig/ mouse in TiterMax Gold 10 jig/
mouse in TiterMax Gold 2nd boost (day 7) 5 gg/ mouse in Alum
Gel 5 ug/ mouse in Alum Gel 5 jig/ mouse in Alum Gel

Table |
Amino Acid Substitutions
Original Exemplary Preferred
Residues Substitutions. Substitutions
Ala Val, Leuy, lle Val
Arg Lys, Gln, Asn Lys
Asn Gin Gln
Asp ‘ Glu Glu
Cys Ser, Ala Ser
Gin Asn Asn
Glu : Asp Asp
Gly | Pro, Ala Ala
His Asn, Gin, Lys, Arg Arg
Hle Leu, Val, Met, Ala, Leu
Phe, Norleucine
Leu Norleucineg, ile, fle
Val, Met, Ala, Phe _
Lys Arg, 1,4 Diamino- Arg
butyric Acid, Gln, Asn
Met Leu, Phe, lie Leu
Phe : Leu, Val, lle, Ala, Leu
Tyr
Pro ' | Ala Gly
Ser Thr, Ala, Cys Thr
Thr , Ser Ser
Trp Tyr, Phe Tyr
Tyr ' Trp, Phe, Thr, Ser Phe
Val lie, 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 technigues. In certain
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3rd boost (day 9) 5 jig/ mouse in Alum Gel 5 jig/ mouse in Alum
Gel 5 jig/ mouse in Alum Gel 4th boost (day 13) 5 jig/ mouse in
Alum Gel 5 lag/ mouse in Alum Gel 5 jig/ mouse in Alum Gel 5th
boost (day 16) 5 jig/ mouse in Alum Gel 5 ug/ mouse in Alum Gel
5 jig/ mouse in Alum Gel 6th boost (day 20) 5 jig/ mouse in Alum
Gel 5 jig/ mouse in Alum Gel 5 ug/ mouse in Alum Gel Bleed (day

%Bod?r”é%?gkéd%!%é)éé ﬁl%/ éPt‘%H%? :j@eéé#{/n s&%t%.bie areas of the

molecule that may be changed without destroying activity by targeting regions
not believed to be important for activity. In certain embodiments, one can
identify residues and portioﬁs of the molecules that are conserved among
similar polypeptides. In certain embodiments, even areas that may be
important for biological activity or for structure may be subiject fo conservative
amino acid substitutions without destroying the biological activity or without

adversely affecting the polypeptide structure.

[090] Additionally, one skilled in the art can review structure-
function studies identifying residues in similar polypeptides thét are important
for activity or structure. In view of such a comparison, bne can predict the
importance of amino acid residues in a protein that correspond to amino acid
residues which are important for activity or structure in similar proteins. One
skilled in the art may opt for chemically similar amino acid substitutions for

such predicted important amino acid residues.

[091] ‘One skilied in the art can also analyze the three-
dimensional structure and amino acid sequence in relation to that structure in '
similar polypeptides. In view of such information, one skilled in the art may
predict the alignment of amino acid residues of an antibody with respect to its
th;ee dimensional structure. In certain embodiments, onhe sI:il'Ied in theart
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 imkolved in
important interactions with other molecules. Moreover, one skilled in the art

may generate test variants containing a single amfnq acid substitution at each
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5 jig/ mouse in Alum Gel 5 ug/ mouse in Alum Gel 8th boost (day
27) 5 jig/ mouse in 0-PBS 5 ug/ mouse in D-PBS 5 juj/ mouse in
0-PBS [0218j Each mouse was bled two days after the sixth
injection. Blood samples from those bleeds were assayed by
ELISA to determine the titer of antibodies to HGF. In those ELISA
assays, 96-well plates (Fisher Scientific cat. # 12-565-136) were
coated with HGE in ‘é onate uffer

9.6 -
esrr d amino ac & rra can nlli ereetne% usm activity
samp es el adaeE it the pla R REThEs or NOUTS

@{Hége%ﬁﬁéﬁ‘&“ﬁ%%t% %H@éﬁéd@@&%ﬂ?ﬁ%%ecﬁ to

three trmes th washing solution (0.05% Tween 20 in PBS) and
Jg%ettnf@ths&tﬁﬁmwmmrmsaﬂeegxgmsré,qr:ene@‘ycovered
antibody was goat anti-human IgGFc antibody conjugated with

lhase vhaisteperopisitisaléBantineracki oterhucatsiilRbnD-0b3tiAfed,
incubation for 1 hour at room temperature, the plates were
wadbsitkalydadoed./aelinstiiabe: detieiypragiadiuvigh eBasFxobabge may

Cat. # TMSK0100-01) was added. After 10 minutes, 50 gl/well of
PraveidpdsJabic(EIBrR: %M”W@Bﬁ@@i@qm AR routine
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lymphocytes were recovere ymp ocy es’ rom € mice O eac

didbeiues dLdRs were separately pooled. To enrich the
Iymphocyte samples for B- ceIIs T- ceIIs Were depleted by adding

antiC agnetl bea ten |0te %/ﬁ) ﬁ% ted t
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B-cell enriched Iymphocytes was then fused with P3 myeloma
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ECM 2001) to create hybridomas The three groups of fused
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x 106 input B-cell enriched lymphocytes per well in hybridoma

Aredm/ior Bompbidhttaded 9EhicClpumt@iniAgn. Rev. Biochem., 47.251-
poxantinine-azaserine (Sigma). The hybridoma lines were
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days, culture supernatants were assayed by ELISA to detect the
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-l B2 Qre eI 3L HAGANEARY REHROWANAD % BABh have similar
anti-human kappa chain antibody conjugated to horseradish

pesioic sepdttygiaslontas ihairegiedth osfikeprpiibinldbrapssayase
were further expanded to produce 5 ml of supernatant for in vitro
fEh&)dsl pestidgd whivhnimdisadisediliyBtaemadByasttlidture, including
Supernatants from 82 clones corresponding to mice from group la,

e eRirBlat HEEbE6 Rl TRlftovitive HBRlERBLFAlS, Aaiss éléklééw"e See
resp ding to mice from roup 2 were tested. 102
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line. The clones were designated by hybridoma line number
(e.g.-1.24) and clone number (e.g. %824'1)' Na difference among

the different clones of a particular line have been detected by the
functional assays discussed in Examples 8 and 9. Those isolated
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DMEM Gibco 15% Fetal Bovine Serum Hyclone, cat # SH _
30070.03 1% 200mM L-glutamine Sigma, cat # 02150 1% 100X
non-essential amino acids Sigma cat # M 7145 1% 100X
pen/strep Sigma Cat# P 7539 (10,000 Wm! penicillin/ 20 mg/m|
streptomycin) 10 Wm! IL-6 Boehringer Mannheim, cat. # 1299972
1 vial/L OPI media Supplement (oxaloacetate, pyruvate, bovine

jnsulin) Sigma, cat #Q 5003 HSFM MEDIA HSFM Gibco, Cat #
‘%@3&7@@1@%“@%&%@\1&@ RUVRRPESRSS orgtRin §pedhghence a

c%irtrilcrgﬂy&mlﬁequ%tfas rinc u‘;eRs %\%) @ehéncr%tsiéggg O sg(mcturai prediction will
become dramatically more accurate. |
[093] Additional methods of predictihg secondary structure
include "threading" {(Jones, D., Curr. Opin. Struct. Biol., 7(3):377-87 {1997);
Sippl et al., Structure, 4(1):15-19 (1896)), "profile analysis" (Bowie ef af.,
Science, 253:164-170 (1991); Gribskov ét al., Meth. Enzym., 183:146-159
(1990); Gribskov et al., Proc. Nat. Acad. Sci., 84(13):4355-4358 (1987)), and

"gvolutionary Iinkage;' (See Holm, supra (1999), and Brenner, supra (1997)).

[094] in certain embodiments, specific binding agent variants
include glycosylation variants wherein the number and/or type of glycosylation
site has been altered compared to the amino acid séquences of a parent
polypeptide. [n certain embodiments, protein variants comprise a greater or a
Iésser number of N-linked glycosylation sites than the native protein. An N-
Einkéd glycosylation site is characterized by the sequence: Asn-X-Ser or Asn-
X-Thr, wherein the amino acid residue designated as X may be any amine
acid residue except profine. 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 carbohydrate chain. Also p?évided isa
rearrangernent of N-linked carboﬁydrate chains wherein one or more N-linked
glycosylation sites (typically those-that are naturally occuring) are eliminated
and cne or more new N-linked sites are created. Additional preferred

antibody variants include cysteine variants wherein one or more cysteine
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1% 100X non-essential amino acids JRH 100X Celt 58572 1%
100X pen/strep Gemini Cat# 400-109 INTEGRA MEDIA HSFM
Gibco, Cat # 12045-076 10% Ultra Low IgG serum Gibc,o Cat#
16250-078 2mmol/L L-glutamine JRH 200mM Cat# 59202 1%
NEAA JRH 100X Cat# 58572 4g/L glucose JT Baker Cat #
1920-07, Example 2 Production of Antibodies from the

FRYRIIQIBAS deletkdafoth HNURAGIRT WL HERRIShILING (€], serine)

hybridomas discussed in Example 1 using one of two different

sxsiempalatan td paksRehaRABIRISSRINIES: iRchlaaksits may be
[02241Seven hybridoma lines, 2.12.1, 1.24.2, 1.29.1, 1.74.1,

Lis#hul wheiOadtiandigs4tiuk e refoizal separdielpdgicamnactivd S
flasks in 20 ml of HSFM media (see Table 2 for media

coniporeting swihea sHetipersoaiion whnsolehb/indufizeriidigse
T75 flasks, they were transferred to Integra flasks (Integra
Bisdeinnvada wge@gj%mecfgwag@@gy’pe residues than the native

protein, and typically have an even number to minimize interactions resulting

from unpaired cysteines.

[095] According to certain embodiments, amino acid

- substitutions are those which: (1) reduce susceptibility to proteclysis, (2)

- reduce susceptibility to oxidation, (3) alter binding affinity for forming protein
complexes, (4) alter binding affinities, and/or (4) confer or modify other

- physiocochemical or functional properties on such polypeptides. According fo

.. certain embodiments, single or multiple amino acid substitutions (in certain

embodiments; conservative amino acid substitutions) may be made in the

naturally-oceurring sequence (in certain embodiments, in the portion of the

- polypeptide outside the domain(s) formring intermolecular contacts). In certain

embodiments, a conservative amino acid substitution typically may not

. substantially change the structural characteristics of the parerit séquence

(e.g., a replacement amino acid should not tend to break a halix tﬁat occurs in

the ;':)arent sequence, ot disrupt other types of secondary stiucture that

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

- secondary and tertiary structures are described in Proteins, Structures and

Moiacuiar F’réncip}es (Creighton, Ed., W. H. Freeman and Company, New

York {1984)); Introduction to Protein Structure (C. Branden and J. Tooze,
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[0225] The Integra flask is a cell culture flask that is divided by a
membrane into two chambers, a small chamber and a large
chamber. A volume of 20-30 ml Hybridoma cells at a minimum cell
density of 1x106 cells per ml from each of the seven hybridoma
lines were placed into the small chamber of seven Integra flasks in
Integra media (see Table 2 for components of Integra media).

e SR RIS NS Bl e a6 SAbet o Ut

mbrane separating tWwo chambersis

TR SRl MR R s BRE Beable

to hybridoma cells and to anti produce ose ce

Thus, hybridoma cells gnd the antibaodies produced by those

hybri(ié%%é cells w 'rg{gﬂ@& RS RLRTEL I%H@j.:ecme that includes a
2 ter.one.\week, media was removed fraom both ch ers
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chambers were separately retained. After a second week o

nii@ntatithe medigifi@pihecs mallehambesmivarsaaaiRCaBciedmers,
The collected media from week 1 from each hybridoma line was

lipios) kinethertirgheic of éotegbnmie dim Extias. Weate Bdho anthediamds, a
hybridoma line. The resulting seven collected media samples from

chiseniealyrimedifsbaidieriti hinsingargenporeohavagreatelsiemdating haif-
debris (15minutes at 3000rpmé2§nd the resultin% supernatants

iiﬁﬁé’ﬁ@ﬁaﬁé@ﬁﬂ(ﬁfﬁm 8parbthplisinpksimpuraliyampdifiedipbpeertain
SIS s R T T SR TG HE Ry hev
iR EARAGIRF e P e EaR Mcle MR drRaIee o
corlifenmidmiifel 4 R flosive RIS IRERAIIQIMALRlYy

spinner flasks and then to 500 ml spinner flasks, and then to 1L

meifisandasiad¥brendhe 68l g seachsidse iehantcattaansintd) Mduding,

1L spinner flasks, they were transferred to 3L sparged spinner
b fiarsidsli(@itdid coBpuigetinidog\givat it k9B5R80ywith gigtwayor fitting,
cat # 1965-30003). [0228] The 3L sparged spinner flask is a
Pefisemdase|aisete SaRUPS dreSmB@gWNPan 4HABIR S ol 8RR,

by a magnetic platform. The spinner is connected to gas line to
4 309 S 7B8 ndh LIS 94 In g920) qmkpgiments, a
d sparged spinper flasks were seeded with hybridoma cells from di _
%ar%&%%‘%?ﬁgi’ff % R ISR RS AT (R RShEEdPIHAIng,
el ' itian 0
B D e AT ke, or
- . i . v (4

- © ceIIs/mbI% ?%.46 0.46 HSEMﬁiﬂé@ib@éoﬂflgtzéﬁl20%%@%@(@%&}9@@@%%3%

- glycal, propyiene glycol homopolymers, a polypropylene oxiﬁdelethyl’ene oxide
~co-polymer, polyoxyethylated polyols (e.g., giycerol) and polyvinyl alcohol, as

well as mixtures of such polymers.

[097] In certain embodiments, a derivative is covalently

medified with polyethyiene glycol (PEG) subunits. In certain embodiments,
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Ultra low oG serum (Gibco cat# 16250-078) 5% 5% L glutamine
(JRH cat# 59202-500M) 8 mmol/L 2mmol/L P/S (Gemini cat#
400-109) 1% 1% NEAA (JRH cat# 58572-77P) 1% 1% Peptone
(Difco, cat #211693) Ig/L 1g/L 2M glucose (JT Baker, cat #
1920-07) 8g/L 2g/L Antifoam C (Sigma cat #A-8011) 2m1/L 2m1/L

Productivity (p.g/m1) .

one or more water-soluble polymer is bonded at one or more specific position,
for example at the amino terminus, of a derivative. In certain embodiments,
one or more water-soluble polymer is randomiy attached to one or more side
chains of a derivative. In certain embodiments, PEG is used to improve the
therapeutic capacity for a specific binding agent. In certain embodiments,
PEG is used to improve the therapeutic capacity for a huaﬁanized antibody.
Certain such methods are discussed, for example, in U.S. Patent No.

6,133,426, which is hereby incorporated by reference for any purpose.

1098} The ferm “poiyp_eptide fragment” as used hérein refers to
‘a polypeptide that has aﬁ amino-terminal and/or carboxy-terminal deletion. In
-certain embodiments; fragments are at least 5 to 478 amino acids long. It will
- be appreciated that in certain embodiments, fragments are at least 5, 6, 8, 10,

14, 20, 50, 70, 100, 150, 200, 250, 300, 350, 400, or 450 amino acids iong.

[oog} Peplide analogs are commonly used in the
pharmaceutical industry as non-peptide drugs with properties analogous to
those of the template peptide. These types of non-peptide compound afe
termed "peptide mimetié’s" 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 combous‘ads_are often developed with th; aid of
computerized molecular modeling. Peptide mimetics that are structurally
similar fo therapeutically useful peptides may be used {o produce a similar
therapeutic or prophylactic effect. Generally, peptidomimetics are structurally

| similar to a paradigm polypeptide (i.e., a polypeptide that has a biochemical

-
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24 34 (0230] The cultures were grown for 15 days and were
harvested when the viability was below 20%, as determined by

trypan blue exclusion. Harvesting consisted of centrifugation for 15
minutes at 7000rpm and subsequent filtration of the resulting
supernatant through a 0.22prn filter. Productivity was determined

by measuring the amount of protein present in the ft nal harvested
samples by protein A HPLC and is reported in Table 3. Hybridoma
PIoporty or phesTReRiecitaLRciiba. Shirhes fsranastibededut tine one
hybridoma,cglls from hybridoma line 2.4.4 in HSFM mefi with the
B RE T B KRR B N R a2 SRR Mo —OH
\ganditiens for thase five, sparged-flagke;s Tahlg4 §Q’7@&98ﬂr5 for.
Growing ﬁybr’idomé 244, Conditionéﬁsvf)innerlasS inner2 Spinner3
CHORSCHSRINGRI S-SR &0 ASPRIBHAGEROPURLNN (38 30 Mstematic

0.18 0.4 HSFM (Gibco cat# 12045-076)
substitution of one or more amino acids of a consensus sequence with a D-
amine acid of the same type (e.g., D-lysine in place of L-lysine) may be used
in certain embodiments 1o generate more stable peptides. In addition,
constrained peptides comprising a consensus sequence or a substantially
identical consensus s.equence variation may be generated by methods known
in the art (Rizo and Gierasch Ann. Rev. Biochem. 61:387 (1992}, incotporated
.- herein by reference for any purpose); for example, by adding intermnal cysteine
residues capable of forming intramolecular disulfide bridges which cyclize the

peptide.

[0100] The terms "antibody" or "antibody peplide(s)" refer to an 7
- intact antibody, or a binding fragment thereof that competes with the intact
antibody for specific binding. in certain embodiments, binding fragments are
produced by recombinant DNA technigues. [n cerfain embodiments, binding
fragments are produced by enzymatic or chemical cleavage of intact
antibodies. Binding fragments inciude, 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 specificity for a target. A full-length héavy chain includes
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X X X X X Ultra low 1gG serum (Gibco cat# 16250078) 5% 5% 5%
5% 5% L glutamine (JRH cat# 59202-500M) 8mmol/L 2mmol/L
2mmol/L 8mmol/L 4mmol/L P/S (Gemini cat# 400- 109) 1% 1%

1%

a variable region domain, Vi, and three constant region domains, Cut, Cu2,
and Cu3. The Vi domain is at the amino-terminus of the polypeptide, and the
C3 domain is at the carboxy-terminus. The term “heavy chain”, as used
herein, encompasses a full-length Heavy chain and fragments thereof. A full-
length light chain includes a variable region domain, Vi, and a constant region
domain, C. Like the heavy cﬁain, the variable region domain of the light
chain is at the amino-terminus of the polypeptide. The term “light chain”, as
used herein, encompasses a fu!i-!engtb light chain and fragments thereof. A
Fab fragment is comprised of one light chain and the Cy1 and variable regions
lof one heavy chain. The heavy chain of a Fab molecule cannot form a
disulfide bond with another heavy chain molecule. A Fab’ fragiment contains
.one light chain and one heavy chain that contains more of the constant

- region, befween the CH-’i and Cu2 domains, such that an interchain disulfide
bond can be formed between two heavy chains to form a F(ab"}2 molecule.
The Fv region compriseé the variable regions from both the heavy and light
chains, but lacks the cohstantr regions. Single-chain antibodies are Fv
molecules in which fhe heavy and light chain variable regions have been
connecied.by a ﬂexible.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.

10102] 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 fo 110 amino terminal amino acids in the light chain. In certain
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1% 1% NEAA (JRH cat# 58572-77P) 1% 1% 1% 1% 1% Peptone
1g/L Ig/L 1g/L 1 g/L 1g/L 2M glucose 8g/L 2g/L 2g/L 8g/L 4g/L
Antifoam C

embodiments, variable regions of different anfibodies differ extensively in
amino acid 'sequence even among anfibodies of the same species. The
variable region of an antibody typically determines specificity of a particular

antibody for its target

[0103] . The term “immunologically functional immunoglobulin
fragment” refers to a polypeptide fragment comprising at least the variable
domains of an immunoglobulin heavy chain and an immunoglobulin light
chain. In certain embodiments, an immunofogically functional immunoglobulin
fragment is capable of binding to a ligand, preventing binding of the ligand to
its receptor, and thereby interrupting a biological response resulting from
ligand binding to the receptor. In certain embodiments, an immunologically
functional immunoglobulin fragment is capable of binding to a receptor,
preventing binding of the ligand to its receptor, and thereby interrupting a
hiological respbnse resulting from ligand binding to the receptor. In certain
embodiments, an immunologically functional immunoglobulin fragment is

capable of binding a receptor and activating or inactivating that receptor.

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

have each of its binding sites identical.

-

[0105] A spegific 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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2ml/L 2m1/L 2ml/L 2m1/L 2m1/L Productivity (ug/ml) 41 82 38 45
79 Culture duration (days) 10107 7 8 [0232] The cultures
were grown for 7, 8, or 10 days as indicated in 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 cells from hybridoma line 2.12.1 in HSFM

rBesiaanih g%. w2grifigns agﬁ%aégu@@kg éniv,v e ;cgqugrg&%%%ﬁ%mg

growth conditions for those six sparged spinner
assay).

{6106] The term “target” refers to a molecule or a portion of a
molecuie capable of being bound by a specific binding agent. In certain
embodiments, a target may have one or more epitopes. in certain

embodiments, a target is an antigen.

[0107] The term “epitope" includes any polypeptide determinant
capable of specific binding to an immunogiobulin‘or T-cell receptor. in certain
= emﬁodiments, epitope determinants include chemica!iy active surface
groupings of:molecules such as amino acids, sugar side chains, phosphoryt,
or suifonyl, énd, in certain-embodiments, may have specific three dimensional
- structural characteristics, and/or specific charge characteristics. An epitope is

a region of an antigen that is bound by an antibody. In certain embodiments,

. 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. incertain embodiments, an antibody is said to specifically
bind an antigen when the dissociation constant is <1 uM, in certain |
. embodiments, when the dissociation constant is 100 nM,'and in certain

embodiments, when the dissociation constant is <10 ni.

{0108} The term "agent" is used herein o denote a chemical
chpound,,a mixture of chemical compounds, a biological macromolecule, or

- an extract made from biological materials.
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Table 5. Conditions for Growing Hybridoma 2.12.1. Conditions
Spinner 1 Spinner 2 Spinner 3 Spinner 4 Spinner 5 Spinner 6
Seeding density 10E6 cells/nil 0.2 0.2 0.4 0.4 0.4 0.4 HSFM

(Gibco cat#

[0109] As used herein, the terms "label” or "labeled” refers to
incorporation of a detectable marker, e.g., by incorporation of a radiclabeled
amino acid or attachment to a polypeptide of biotin moleties tﬁat can be
detected by marked avidin (e.g., streptavidin containing a fluorescent marker
or enzymatic activity that can be detected by optical or colotimetric methods).
In certain embodiments, the label or marker can also be therapeutic. Various
methods of labeling poiypeptides and glycoproteins are known in the art and
may be uséci. Examples of labels for polypeptides include, but are not limited
to, the following: radicisotopes or radionuclides (e.g., 3H, 14 C, 15N, 35 S,
90 Y, 99 Tc, 111 In, 1251, 131 1), fluorescent labels (e.g., FITC, rhodamine,
lanthanide phosphors), enzymatic labels (e.g., horseradish peroxidase, B-
galactosidase, luciferase, atkaline phosphatase}, chem'iiuminescent, biotinyl
groups, predetermined poiypeptidé epitopes recognized by a secondary
reporter (e.g., leucine zipper pair sequences, binding sites for secondary.
antihodies, metal binding domains, epitope tags). In cerfain embodiments,

labels are attached by spacer arms of various lengths to reduce potential
steric hindrance. | |
{0110] The term “biological sample”, as used hereiﬁ, inc!'udes,
but is not limited to, any quantity of a substance from a living thing or formerly
fiving thing. Such living things include, but are not limited to, humans, mice,
monkeys, rafs, rabbits, and other animals. Such substances include, but are
not limited to, blood, serum, 'urine, cells, organs, tissues, bone, bone marrow,

tymph nodes, and skin.
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12045-076 X 111111. X 5% MIMI 5% Ultra low 196 serum (Gibco
cat# 16250076 5% 5% Il 5% L glutamine (JRH cat# 59202-500M
2 mmol/L 8 mmol/L 4

&

[0111] The term “cancer” includes, but is not limited to solid
tumors and hematologic malignancies. Exemplary cancers include, but are
not limited to, breast cancer, colorectal cancer, gastric carcinoma, glioma,
head and neck squamous cell carcinoma, hereditary and sporadic papillary
renal carcinoma, leukemia, iymphoma, Li-Fraumeni syndrome, malignant
pleural mesothelioma, melanoma, multiple myeloma, non-small cell lung
carcinoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate
cancer, smail celf lung cancer, synovial sarcoma, thyroid carcinoma, and

transitional cell carcinoma of urinary bladder.

{0112} - The term “HGF activity” includes any biological effect of
HGF. 'In certain embodiments, HGF activity is Met-HGF activity. In certain

. embodiments, HGF activity is Met independent HGF activity.
%

[0113] The term “Met-HGF signaling” includes the interaction of
" HGF with a Met receptor.
{0114} - The term “Met-HGF activity” includes any biological

activity resulting from Met-HGF signaling. Exemplary activities include, but
are not limited to, neural induction, liver regeneration, wound healing, grcwth,r
Envasion,' morphologic differentiation, embryological development, scattering,
profiferation, apoptosis, cell motility, metastisis, migration, cell_ adhesion,

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

and cancer resulting from aberrant Met-HGF signaling.

f0115] The term “aberrant Met-HGF signaling” includes any

circumstance in which Met-HGF signaling fails to stimulate any Met-HGF
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mmol/L 4 mmoVL 4 mmol/L 4 mmol/L P/S (Gemini cat# 400-109
1% MI 1% lia 1% 1% MEM Pe 'tone 1% =MC=1111 1% 1% 1%

1%

activity when normally signaling would result in such activity. Aberrant Met-
HGF signaling also includes any circumstance in which Met-HGF signaling
results in Eess-Met-HGF activity than would occur with normal signaling.
Aberrant activity also includes any circumstance in which Met-HGF signaling
results in greater Met-HGF activity than would occur with normal signaling.

Aberrant Met-HGF signaling can result, for example, in certain cancers.

[0116] The term “Met independent HGF activity” réfers to any
biélogicai activity affected by HGF that does not depend on binding of HGF to
a Met receptor. Such activity includes, but is not limited to, biclogical activity
affected by HGF interaction with other receptors and biological activity

- affected by HGF through other pathways, e.g., Ron or meifron heterodimers.

{0117} The term “aberrant HGF activity” refers to any
rcircumstance in which HGF act'ivity is eitﬁer higher or Iower' than it should be.
In certain circumstances, aberrant HGF activity results from aberrant HGF
signaling. In certain circumstances, aberrant HGF activity resuls froma
concentration of HGF that is higher than it should be. in certain

embodiments, aberrant HGF activity resuits from a concentration of HGF that

is lower than i 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,lis a comp'cUnd that . -

changes or alters the activity or function of a molecule. For example, a

49



rnn 2Mucose n 8./L 4 L 4./L 4./L Antifoam C 21nlii- CEMOS
2rrlln- nen. Productiviiml 44

modulator may cause an increase or decrease in the magnitude of a certain
activity or function of a molecule compared to the magnitude of the activity or
function observed in the absence of the modulator. In certain embodiments, a
modulator is an inhibiter, which decreases the magnitude of at least oné
activity or function of a molecule. Certain exemplary activities and functions
of a molecule include, but are not limited to, binding affinity, enzymatic

- activity, and signal fransduction. Certain exemplary inhibitors include, but ére
not Iimifced io, proteins, peptides, antibodies, peptlibodies, carbohydrates or
small organic molecules. Peptibodies are described in, e.g., U.S. Patent No,

6,660,843 (corresponding to PCT Appilication No, WO01/83525).

- {01201 - As used herein, "substantially pure" means an object
species is the predominant species present (i.e., on a molar basis it is more
abundant than any other individual species in the compaosition). [n certain

- embodiments, a substantially purified fraction is a composition wherein the
ohject 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
989% 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 compositiofi by conventional
detection methods) Wl;ierein.the composition consists essentially of a single

macromolecular species.

(0121} - The term patient includes human and animat subjects.
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49 65 65 65 65 Culture durationdas 7711111111 [0234]
Cultures 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. Clonin. of Li.ht Chains [0235]Ten
hybridomas (1.24.1, 1.29.1, 1.60.1, 1.61.3, 1.74.3, 1.75.1, 2.4.4,

2. 12 1 2AO 1 and 3 10.1) were identified as expressing

22 3 Seraifie BledingAessiissed in Example 1. Total
RNA was - |solated from each of those ten hybridomas using
TRIzd@gigent (Ihviteoten iSanslsad HGK)binte HMatds@ipbose induce
ten total RNA preparations were adapted for 5' Rapid Amplification
Neopnep R iRACE casialg ihelbeaaRecaghHGE (inditeed drigt
Those ten 5-modified RNA pr &arations were then used in ten

ROGSRRY IR0R EeRuiRigS R Vatel GErRjidanRisassRmndn fRFain

instances, aberrant Met-HGF activity correlates with a number of human

disease states. For example, in certain instances, foo much HGF activity
correlates with certain cancers. Therefore, in certain instances, modulating
HGF activity may be therapeutically useful. In certain embodiments, specific
binding agents to HGF are used to decrease the amount of HGF activity from
an abnomnally high level. In certain embodiments, decreasing HGF activity
from an abnormally high level decreases tumorigenic activity and reduces the
severity of cancer. A?;cording o certain enﬁbodiments, specific binding agents
~ to HGF are used to tneét cancer. In certain embodimenfs, specific binding

agents to HGF are used to prevent cancer.

[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 normai may provide a therapeutié

effect.

{0124] In certain embodiments, a specific binding agent to HGF
is used to modulate at least one Met-HGF activity. |n certain embodiments, a
specific binding agént 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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an extension adapter (5'- GGC CGG ATA GGC CTC CAN NNN
'NNT -3") (SEQ ID NO: 48), to generate ten cDNA molecules.
[0236]The ten cDNA molecules were then amplified in separate
polymerase chain reactions (PCR) to generate ten amplified .
kappa light chain sequences. For each of those reactions, the
forward primer was the forward GeneRacerrm nested primer (5'

GGA CAC TGA CAT GGA CTG AAG GAG TA -3") (SEQ ID NO:
49). TH?&lerse plhf&r@n ethedimestaceeefePBRRIEse KdGHGR

B e M R R R S BT pycleotide
amplifiedskanpa %“%ﬁﬁ%%ﬁ@&&&%%ﬁ&%%é@%%ﬁ?ﬁé{ ehel E%’d light

|nto separate pCR4-TOPO plasmids (Invitrogen e téh res t|n
HarisisuRaghsomainingass, phiheuisny<anpHabs eBasponding to the
sequences, were then separately amplified in bacteria and severa
cidabk cégianh svergredidedndedefibbsansnsiiertts weaigsnsged to
design PCR primers to amplify the ten kappa light chain open
Gouekhing Tl d s cotpirtos tanity tHetetoiidgpraginigs @B Rphweecifically
0238 The primer sets for each of the ten PCRs comprised a 5'-
PRI ghifldRE 260 Brovided: beansriBedagssiaipiembodiments,
mentar to the se uence of the amino terminus of the
b fl

'%5¥98 HR BBt hdines S sy
RIGAded 2 a?l%ﬁd? (8 celtan e ”%u Batea éﬁﬂrg%ﬁ%l hne(?xmessmg

sequence o rlmer used’in e reat asmi

M&WE@B&Q&BMQMB@%E}FE&@AAQM%%% é B £ ¥y Bridoma

CTT CTA GAO CAC CA GO CCC AGO TCA Xbal Kozak
del0thd © 02t dIréhEA? Hasbdad be13pamerdor eash pitlea 3, 1.74.3.
PCRs comprised a portion complementary to the carboxyl
t@hring gf theXséqReifct, ahthd. particiiaskaipartigbhtichaits, a purified
~sequence, including the termination codon and a restriction site.

- hesree@atielonl aatbesicto drmen i é pewddipdihe reaction
with the plasmid ultimately derived from hybridoma 3.10.1 was:

5'-OT[B128C GACTHe ARKBALE TlonEQRH CébiisthdcAdysiade SRtkd
C -3' (SEQ ID NO: 52) [0239]Separate primer sets were used in
heoparine PGRasttifinglvibihahesconesHoh0R) putbteidtpldantdsem into
to amplify the ten kappa light chain coding region sequences. The
thernayistigeambRoopseides fPorarpwashdaalusidatisntie faretienal
gel isolated and purified using a QlAquick(r) Gel Extraction kit
cRERNGGRIe! é%?daqu.agewgs!,wmeewﬁ%d@e Il genprating useful
Ny gq ere tgen each Wlth the (f'z rigte re trlcl.| ¢
T e SRR RRPR AT il Pl et fGeagigoy for
e
sUERHA8H BEasE 8y Mﬁ@%@"ﬁéﬁ%ﬁ% Qe Brevi etwgights

corresponding to hybridoma bal an

it URUNSRYRIR HHEOeRslibY éhﬁiﬁﬁgﬁgﬁ&%i ARG during

amplification of that cloned plasmid, as discussed above. The

dessldpngnesthidiienrdigesiesisapam ighéchaerdBgire@ivhvolvement
sequences were again separately gel isolated and purified using

irad@tageickis el @drpstpaddiofCatalog No. 28704, Qlagen
Valencia, CA). .
[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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[02401Those ten purified restriction digested kappa light chain
coding region sequences were then each separately ligated into
mammalian expression vector, pDSRa20 (WO 90/14363), to
create ten separate kappa light chain expression vectors
corresponding to the ten original hybridomas. The ten kappa light
chain expression vector inserts were then sequenced. The

O R T RO AR 0 e
OSSR A A AL A g

FREYRArAGE eI RTHNHHBSABI O fRiRR A KARPR LRI role in B

signal sequence) of the 3.10.1 kappa light chain. That expression

cedictevaloppeist (Fsrirenfivnstiont regiarsyasaepesibes iansdakiefor
6 Table 6 Expression Vector pDSRa20:3.10.1kappa

pregsetionBAadulip ivivamibencctorg8aniibodinsdifstien). In certain
termination/polyadenylationsignal from the a-subunit of the bovine
SperEgtie Sfo finAB Mg hediasraspipeRsdeRin niniarizeolbe,
.Nucleic Acids Ee?. 11:6873-82; Genbank Accession Number. . |
REL5HE 218 A YIS IRSRSTILIRSE (o BRYES BHRpYse-derivatized

il ntaining 2027 the.endogenous mouse DHFER
hﬁg%gg@gr’tt?xs, égé%gt%ig demlgo Nt mcreg ee%ﬁﬁﬁ ac s%rr’fjpﬁg%ety of

promo e oding sequéences,an 7
therRinalicRiR visBYlaLONSanals (rRsshehd faﬁgﬁuﬁmamimdzes
Neff Acad. Sot U. S. A. 79:6522-6; Nunberg et at, 19380, Cell
may be used in the treatment of chronic or recursing human diseases, such as
cancer, malaria, or proliferative diabetic retinopathy, which may involve

repeated antibody administrations.

- [0128] One can engineer mouse strains deficient in mouse

, anﬁbody production with large fragments of the human lg loci in anticipation
that such mice would produce human antibodies in the absence 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 selection 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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19:355-64; Setzer at at, 1982, J. BioL Chem. 257:5143-7;
McGrogan at at, 1985, J. Blot Chem. 260:2307-14) 2031 to
pBR322 sequences containing the ampicillin resistance marker
3947 gene and the origin for replication of the plasmid in E. coil
(Genbank Accession Number J01749) 3949 to An 5V40 early
promoter, enhancer and origin of replication 4292 (Takebe at

at,1988,Mol.Cell BioL8:466-72, Genbank Accession Number
Jostingdy are described in WO 98/24893, U.S. Patent No. 5,545,807, EP

546073B1, and EP 546073A1.

[0120] In certain embodiments, one may use constant regions

from species other than human along with the human variable region(s).

Naturally Qccurring Antibody Structure

[0130] Naturally occurring antibody structural units typically
comprise a tetramer. Each such tetramer typically is composed of two
identical pairs of polypeptide chains, each pair having one full-length "light” (in
certain émbodiments, about 25 kDa) and one fulldength "heavy" chain (in
certaih embodiments, about 50-70 kDa). The amino-terminal portion of each
chain typically includes a variable region of about 100 to 110 or more amino

acids that typically is responsible for antigen recognitidn. The m@ow—
terminal portion of each chain typically defines a constant region that may be

: resﬁonsibie fdr effector function.- Human light chains are typically classified as
kappa and lambda light chains, Heavy chains are typically classified as mu,
delta, gamma, alpha, or epsiion, and define the antibody's iéotype as igi\&,
IgD, 1gG, IgA, and gk, respectively. lgG has several 'subc-iasses, including, |
but not fimited o, IgG1, 1g(32, IgG3, and IgG4. IgM has subclasses including,
but not fimited to, igM1 and ighi2. IgA is similarly subdivided into subclasses
including, but not limited to, igA1 and IgA2. 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

regicn of about 10 more amino acids. See, e.g., Fundamental Immunology
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4299 to A translational enhancer element from the HTLV-1 LTR

domain 4565 (Seiki at at, 1983, Proc. Natl. Acad. ScL U. S. A.

80:3618-22, Genbank Accession Number J02029) 4574 to An

intron from the SV40 165,19S splice donor/acceptor 4730 signals

(Okayama and Berg, 1983. MoL Cell Biol. 3:280-9, Genbank

Accession Number J02400) 4755 to The 3.10.1 kappa light chain
nd Sail 5473 sites B. Cloning of the

CR T EHAITE Fob s VAT Pt oY s ERRESAC by
ere cloned usi

L R e T

the same met

IRpeveAD FRMPEI L T BN RAHIAG (§i hybridomas

was isolated, 5'-modited for RACE, and“used to génerate cDNA
mom%"ﬁ?‘! ?S deScirilk%ee\ga%ggfleerg]g%égrt%%ga?iﬁéxhibit the séme general |
structure of relatively conserved framework regions (FR) joined by three hyper
variable regions, also called complementarity determining regions or CDRs.
The CDRs from the two chains of each pair typically are aligned by the
framework regions, which may enable binding to a specific epitope. From N-
terminal to C-terminal, both light and heavy chain variable regions typically
-comprise the domains FR1, CDR1, FR2, CDR2, FRS, CDR3 and FR4. The
assignment of amino acids to each domain is typically in accordance with the
definitions of Kabat Sequences of Proteins of immunological interest (National
institutes of Health, Bethesda, Md. (1987 and 1991)), or Chothia & Lesk J.

* Mol. Biol. 196:901-917 (1987); Chothia et al. Nature 342:878-883 (1989).

[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

a;ntigen in the absehce'of an éntibcdy light chain. In certain embodiments, an
antibody binding region binds to an antigen in the al:;sencac;lc én antibody
heavy chain. In certain émbodiments, an individual variable region

specifically binds to an antigen in the absence of other variable regions.
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[0242]Those ten cDNA molecules were amplified in separate PCR
reactions as discussed for the light chains in Example 3A, except
the reverse primer (5- GGA CAC TGA CAT GGA CTG AAG GAG
TA -3' (SEQ ID NO: 53)) was designed to bind to the
complementary sequence of the heavy chain variable region. The
forward primer was again the forward GeneRacern4 nested primer

(5' GGA CAC TGA CAT GGA CTG AAG GAG TA -3) (SEQ ID
NO: 499 183431Eadh GRS BAIMRsHEatiti Rt iasriigR of a COR

R S R B oy
I QR By L S hD SR ENE 5 YL 13RB ERY QR EOHE0FES he

were then separately amplified in bacteria and several clones 0
QBEBUNBTS BRIHRMSES) AR SRS SHRYIRD NI AYRABIATS, ithat can be
Example 3A. Those sequences were used to design PCR primers
tarcamplityied weahyalithedesy ot haimmirattesagicnthbeasliied in the
cloned plasmids as follows. [0244]The primer sets for each of the

wh RCRewéradesigiaidansiiy the sarainstmbaginentsawfoushacthods
Ié%ht chains, discussed above in Example 3A. Each 5'-primer

sy cEpSRismeBNsidmisliy @ grPeudmetR e fthRRARgIReSs-
i f th icular h in vari o -
I LG, A L N S A G TP UG R B defition,
I _nri i th
e R

eavy chal a l& region u maté?y
3.10.1 was: 5'- AGC AGA AGC TTC TAG ACC ACC ATG AAA

SAC d¥BHae THBRKAPREJSniiE o clarperd for numbering the
-3'(i1X211)140:54 245]The 3'-prj f h PCR

R oty Ar S Sl B RNy DR bR see
- Irat;% C?&ﬁ%&%%ﬁ%e‘ﬂg&@%%ﬁé%gl %h%xysﬁicﬁbya“fﬂ@%mmia

jon sequence, including a termination codon and a restriction
aiankioh Ramipe e sHBIRRR M IRHALC HERFRIBBfinition takes into
amplifying the heavy chain variable region ultimately derived from
Bybsigapesididis bivesiaib HhEUAGID GibNsA Sod> AG. Cohdlhia ef al., J
ACC AGG GTT CC -3' BsmBI (SEQ ID NO: 55) [0246]Separate
plahBiok d86n&08-1E4d9HE6I e Plhweitdard B rédaftion SSARBiHe 83 (1989). The
corresponding cloned plasmids to amplify the ten heavy chain
HaNhgetindigioHsssie idegrateds iy shugimesies PngamePrrsivced by
~ those reactions were separately gel isolated and purified using a

70 el pHB R YER AR BHI0RK BGHfRopteRee g Martn of
R R SR
SESERCER N SOROTRIR 00 BRSNS

Ion kit as described in Example 3A.

R4glihreaofthesaianauiiies resibetive disnnieshenrs ohain

variable region sequences, those ultimately derived from

aylivistynem. ptndark.8dqliennd dsthgd anveratihaticepbkatalicigatddtabases

into mammalian expression vector pDSRa20:hIgGCH to create
ancbethiviioyretthivdiy Guch gy dbsiendesctihed FhBamudrala et al., Ab Inifio

pDSRa20:hI9GCH expression vector is the same as
. Protein Structure Prediction Using a Coembined Hierarchical Approach,

- PROTEINS, Structure, Function and Genetics Suppl. 3:194-198 (1999). The
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pDSRa20 except that it also contains the IgG1 constant region
sequence. The pDSRa20:hlgGCH expression vector is
summarized in Table 7. Table 7. Expression Vector
pDSRa20:higGCH Plasmid Base Pair Number 2 to 881 A
transcription termination/polyadenylation signal from the a-subunit
of the bovine pituitary glycoprotein hormone (a-FSH) (Goodwin, et

19 leic Acids Res. 11:6873-82; Genbank Accessi
OIRELF:000.5 BRI ACE B A 2ME R aei ko e

ini aining e e NQUS!
DREE SO LA D 0T P .55 R o
transcription termination/pol{gdenylation signals (Gasser etal,

1082,1PI3e! Nett ALEPYSHTPTS te $RB3gienN iRy kehain are

- .1980. Cell 19:355-64: S , 1982, J. Biol. C . . .
B3 R, B St s s damapyityin the
A B SRS S ARG R oo

ifFiHRORgHESRIRR BleAGSREHOR RIHEIR AOL(49), and L3 and are numbered

sequentially in the direction from the amino terminus to the carboxy term'inus.

Bispecific or Bifunctional Antibodies

{0138} A bispecific or bifunctional antibody typically is an artificial
hybrid aﬁtibody having two different heavy/light ch_ain pairs ar}d two different
binding sités. Bispecific antibodies may be produced&by a variety of methods
including, but not limited to, fusion of hybridomas or linking of Fab' fragments.. _
Sea, é.g., Songsivilai et al., C!fn. Exij Immunol. 79: 315-321 (‘iégﬁ); _Koste!nylf

et al, Jd. immunol. 148:1547-1553 (1992).

' Preparation of Antibodies

[0137] According to certain embadiments, 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 bindingto 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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3949 to An 5V40 early promoter, enhancer and origin of
replication 4292 (Takebe et at, 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 et at,
1983, Proc. Natl. Acad, Sot U. S. A. 80:3618-22, Genbank
Accession Number J02029) 4574 to An intron from the SV40 16S,

5s I| e donar/ac or si S 47 ég)ka aand
%@GQ B B oS e 2 it SR S nay be
%ég%ﬁgﬁééﬂog&%’ Bﬁ%@ &%1& feiitle ¥Palrtain
an sites. 5791 The sequences o hich follows: XbalBsmI31
embodiments, antibodies of the invention are human antibodies prepared, for
example, by immunization of transgenic animals capable of produc'ing human

antibadies (see, for example, PCT Published Application No, W0 93/12227).

[G138] in certain embodiments, certain strategies can be
employed to manipulate inherent properiies of an antibody, such as the
" affinity of an antibady for its target. Such strategies include, but are not
 limited fo, the use of site-specific or random mutagenesis of the
polynucieotide molecule encoding an antibody to generate an antibody
variant. In certain embodiments, such generation is followed by screening for

antibody variants that exhibit the desired change, e.g. increased or decreased

- affinity.

[0139] | In certain embodiments, the amino acid residues targeted
in mutagenic stralegies are th.ose in the. CDRs. In cerfain embodiments,
amino acids in the framework regions of the variable domains are targeted. In
certain embodiments, such framework regions have been shown to contribute
to the target binding properiies 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 1o hyper-mutation sites in the CDRs, which are

sites that correspond to areas prone fo mutation during the somatic affinity
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TCTAGACCACCGCCATGGGTGAAAAITGAATCGTCTCTA
GTGCCTCCACCAAGGGCCCA TCGGTCTTCC CCCTGGCACC
CTCCTCCAAG AGCACCTCTGGGGGCACAGC
GGCCCTGGGC TGCCTGGTCA AGGACTACTT
CCCCGAACCG GTGACGGTGT CGTGGAACTC
AGGCGCCCTG ACCAGCGGCG TGCACACCTT

CCCGGCTGTC CTACAGTCCT CAGGACTCTA CTCCCTCAGC
RBERIOE BIPEERE - walgy apgragian, Nature Biotech, 17:

R A R BT AL BN R i s
FERRAAAGT FACASAIOESARRGIOOECARCACCTEN, o

CTCCTGGGGG GACCGTCAGT C TCTTC CCCCCAAAA

retlvited 10 (Akafraled adihteficdefdanCletidin CndairdsAC
ATGCGTGGTG GTGGACGTGA GCCACGAAGACCCTGAGGTC

SAKERIEEATRIGCEEACETGRAINES; CMlT2EACHEIHAGAEAAT &
CCAAGACAAA GCCGCGGGAG GAGCAGTACA ACAGCACGTA

e FUSTINA gguarntaira merCinneed GaRCiAGEACTGHoN
CTGAATGGCA AGGAGTACAAGTGCAAGGTC TCCAACAAAG
SESdnree Aeleie celdRTteE A SlRbTse AFRURneSRRsiNgR purine

AT Bl Y SRR B Rpse L ASeiRpcine (C or ), followed
by either adenosine or tyrosine (A or T) (i.e., A/G - G - C/T - A/T). Ancther

example of a DNA eiement that may be used to identify hyper-mutation sites

is the serine codon; A-G-C/T,

[0141] in certain embodiments, antibodies are humanized. In
certain embbdiments, a humanized antibody is substantially non-
immunogenic in humans. In certain embodiments, a humuanized 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
5,585,088.

[0142] In certain embodiments, amino acids of an antibody
variable domain that may be modified without diminish'ing th;naﬁve 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.
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GAACCAGGTC AGCCTGACCT GCCTGGTCAA AGGCTTCTAT
CCCAGCGACA TCGCCGTGGA GTGGGAGAGC
AATGGGCAGCCGGAGAACAA CTACAAGACC ACGCCTCCCG
TGCTGGACTC CGACGGCTCC TTCTTCCTCT ATAGCAAGCT
CACCGTGGAC AAGAGCAGGT GGCAGCAGGG GAACGTCTTC
TCATGCTCCG TGATGCATGA GGCTCTGCAC AACCACTACA
CGCAGAAGAG CCTCTCCCTG TCTCCGGGTA Sall

AATGIRTAAGT cAre SRt ey, toodbrriienrian Ebrry by
el e R e
U S PR R e
eiied: FXesaRPENMREINHES RAAGINES Giticbdled fasiBithied to

Base Pair Number 2 to 881 A transcription
dthingtigintosyatiemytasion sighakd pirréaesaniiyif oidhaitdneor its

pituitary glycoprotein hormone (a-FSH) (Goodwin, at at, 1983,
- goRiantighnREsel €68 13082 aGobbimifand SEIgi30ihI6Zr(1993). In
X00004) 882 to A mouse dihydrofolate reductgse’(DHFR) o
GeitdtesrBhastimeRisgtoeIiaHesEO fsn eshainge urrchimerization,”
c{)r“omote,\r_, the cDNA coding sequences, and the DHFR =~
YR RTSH BSHHRERG nATE ISR AR RIRIHSS S psgd auttibpdies. See,
- 1982, Proc. . Natl ad.,So S. A, 79:6522-6: Nunberg. | )
e e s RS Slery’ 1605 Sl ERglE T o8 cross)
RoylSk4'8r 4., YRS I0NPd sb8%0.4 - Binh) Ghal 350430
+ 6,072,035. In certain such embeodiments, such techniques typically reduce
- antibody immunogenicity by reducing the nurnber of foreign residues, butdo
“not prevent anti-idiotypic and anti-allotypic responses following repeated
administration of the antibodies. Certain other methods for reducing
immunogenicity are described, e.g., in Gilliland et al., J Immunof 62(6}): 3663-

71(1999).

[0144] . In certain instances, humanizing antibodies results ina -
loss. of antigen binding capacity. In certain embodiments, humanized
- antibodies are "back mutated.” In certain such embodiments, the humanized
antibo&y is mutated to include onhe or more of the amino acid residues found
in the donor antibody. See, e.g., Saidanﬁa 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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2031 to pBR322 sequences containing the ampicillin resistance
marker 3947 gene and the origin for replication of the plasmid in

E. coli (Genbank Accession Number J01749) 3949 to An 8V40

early promoter, enhancer and origin of replication 4292 (Takebe et
at, 1988, Mot Cell Blot 8:466-72, Genbank Accession Number

. J02400) 4299 to A translational enhancer element from the

HTLV-1 LTR domain 4565 (Seiki et at, 1983; Proc. Nett Acad. Sat
HESmRY 56 36ftRd o tampwakkAsgiess i fiiafp 287's) asgnother,

T e
SR MR B4 o0 TP S ANSI e
FRs. To create consensus human FRs, in certain embodiments, FRs from
several human heavy chain or light chain amino acid sequences are aligned
to ideniify a consensus amino acid sequence. In certain embodiments, the
FRs of an antibody to HGF heavy chain or light chain are replaced with the
FRs from a different heavy chain or light chain. In certain embodiments, rare
amino acids in the FRs of the heavy and light chains of an antibody to HGF
are not replaced, while the rest of the FR amino acids are replaced. Rare
amino acids are specific amino acids that are in positions in which they are
not usually found in FRs. In certain embodiments, the grafted variabie
regions from an antibody to HGF may be used with a constant region that is
different from the constant region of an antibody to HGF. In cerlain
embodiments, the grafted variable regions are part of a single chain Fv '
antibody. CDR grafting is described, e.g., in U.S. Patent 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 ef al.,
Nature, 332: 323-327 (1988); Verhoeyen ef al., Science 239:1534-1536
{1988), Winter, FEBS Lells 430:92-94 (1998}, which are hereby incorpqrated
by reference for any purpose. |

[0146] In certain embodiments, a phage display technique is

used to generate monocional antibodies. In certain embodiments, such

fechniques produce fully human monoclonal antibodies. fn. certain

¥
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6178 sites [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 IgG2 expression vectors. Each
of the ten resulting 1IgG2 expression vectors (designated
pDSRa20:hlgG2:hybirdoma #) comprised sequences encoding the

B e Be LN AP0 S lcn g

i irm that t ' th
B E e L R PR e e

FgasshBRs Mg S irMAbesRF 347 T5aR D 649 maleer al, J Mol Biol 222:

pDSRa20:hlgG2 expression vector containing the heavy chain

garighiD 15008, Wirsately d5888F dMvdsiadR Feditnbnts, phage are
(pDSRa20:higG2:2.12.1) is summarized in Table 9, Table 9.

ErpressibriojéeninpbSikaRtivg@Rieadddnt] Asviid) BéfbdtPhir iarget.
Number 2 to 881 A transcription termination/polyadenylation signal
Fows: teerigis suoh P srcers v MiBIpinMuReHplagsiendhravainibadisplay of
(a-FSH) (Goodwin, et at, 1983, Nucleic Acids Res. 11:6873-82;
RN K 2 PeRL GRS D CEPEE STFIATRBIRYS bacteriophage,

dihydrpfolate reductase (DHFR) minjgene cantajning 2027 the .
SRS OLR Erbrs RV PSR g Srsin suen
A ARy P anvoesy oo oot

INaBrARaslicheikhodinents; 83AnP I RRN%AEA)T #988nGRHbody genes
19:355-64; Setzer et at, 1982, J. BioL Chem. 257:5143-7;
- ideGatghbyetainirkPRatdrdijole £ihege® 6030 ¥ §éh 9 Fbitoperipheral

blood lymphocytes. See, e.q:, Mullinax ef al, Proc Natl Acad Sci {USA)} 87

8095-8099 (1990).

[0147] - According to certain embodiments, antibodies of the
invention are prepared through the. utilization of a transgenic mouse that has a
‘substantial portion of the human antibody producing genome inserted but that .
~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 achievihg 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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pBR322 sequences containing the ampicillin resistance marker
3947 gene and the origin for replication of the plasmid in E. coll
(Genbank Accession Number J01749) 3949 to An SV40 early
promoter, enhancer and origin of replication 4292 (Takebe et at,
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 et al., 1983, Proc. Natl. Acad.
Mendez & 9, Morgs faepstiesehbAAR- A% 613700 Niishare bty

4574 t%géntro from the SV40 165, 195 splice donor/acceptor
DPIBLRT V(@‘E%i?&ﬁ?a%%”é@r‘ﬁ?f@%e. MoL Cell BioL 3:280-9,

Genbank Accession Number J02400) 4755 to The 2.12.1 heavy
chainlijé®! cDNA bezaréngtitecrBainenimaineags, fully human

monoclonal antibodies specific for HGF are produced as follows. Transgenic
mice containing human immunoglobulin genes are immunized with the
antigen of interest, e.g. HGF, lymphatic cells {(such as B-cells) from the mice
that express antibodies are obtained. Such recovered cells are fused with a
myeloid-type cell line to prepare irﬁmortai hybridoma cell lines, and such
hybridoma cell fines are screened and selected to identify hybridoma cell lines
that produce antibodies specific fo the antigen of interest. In certain
embodiments, the production of a hybridoma ceil line that produces antibodies

. specific to HGF is provided.

{0149} In certain embodiments, fully human antibodies are
produced by the expression of recombinant DNA in host cells or by
expression in hybridoma cells. In certain embodiments, antibodies are

produced using the phage display technique described above.

[0150] In certain embodiments, fully human antibodies are
producéd by exposing human splenocytes (B or T cells) {o an antiga_an in vitro,
and then reconstituting the exposed celfs in an immunocomg;omis’éd mouse,
e.g. SCID or nod/SCID. See, e.¢., Brams ef af., J Immunol, 160: 2051-2058

| {1998); Carballido ef al., Nat Med, 6. 103-108 (2000). In certain such
approaches, engraftment of human fetal tissue into SCID mice (SCID-hu)

results in long-term hematopolesis and human T-cell development. See, e.g.,



sites_ 10250)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 (SEQ ID NOs.: 2, 4, 6, 8, 10, 12, 14,
16, 18, and 20), and the IgG1 and IgG2 heavy chain constant
regions (SEQ ID NOs: 22 and 23) are shown in Figure 3.
[0251]The por:%peﬁtide se%uences predicted from each of those

BIKKS &G fenceerree etartnmeas fHRERctiversarp8lyile iy immunol

DB IRl SRR (BERE o
R G e SR

AR loke] apd lekrhay ahaineenmanssegions kY. in
NOs: 45 and 46) are shown in Figure 4. [0252]Based on the -
seipireapprdathet) gamipewigienas diosd Whiphoegtds heawaabslihted
or light chain variable region was derived was determined. The

inde S omine. gBemimg.gblesiears aldibated 3R 256HEHO (1988). In
corresponding hybridoma line in Figures 1, 2, 3 and 4. Further

CeHAIpSE S Fbrdimenife Y enRUcEdiRsRadtisrlie sredraatpdmither
led to the.dendrograms displayed in Figure 1A (kappa light chain |
W AT GHE B & GRS TSI gl it
| ' ressipn.in 293T Cells [02531n ten -
R R o Nl Byt 8 brpoion
dBlLeRa28x R ES HRIHYRSKINCMBPIIRING, AARPS JEE AB95). Murphy
- “sequence described in Example 3A (light chain vector) and a
e BYS Bl 88p1es810p582cteaspmprising a heavy chain sequence
described in Example 3B (heavy chain vector). In those ten
sepa -transtect] r -trans d.with..
@gl‘g’ ARG %?g%ﬁﬁ?rﬂ%‘ﬁ’s‘? %Bo&?‘@s B‘?%‘-‘ﬁ. M%e fion are

both ht chain vector and the heavy chain vector ultima

 pristived fom pRiiBe iy mmﬂﬁglﬁwmcia@ xampleds ¢, 1.60.1,

Specifically, for the co-transfection of the vector ultimately derived
1feam hypddomas311@.4.4he heayy cliein awemnsamprisiaele Gl
(pDSRa20:higGCH:3.10.1) was used. For the co-transfections of
ethieodirotons Litietifieliddiigeabfroin hivel dtHeGRInitthatitisloimas, the®, or
‘hg vy chain comprising 19G2 (pDSRa20:hlgG2:hybirdoma #) was
1lsdd. Tmessininampodioesitcrpasdicdrindinsaegisitied kuljéeveth a
or X-TremeGene RO-1539 (both from Roche Molecular

dERERIARSESIABARab BT o PRI ek FRIR AT TR as

B AR B R R SR et
W : I I i

L LU B e

pHiFR3 PR 00 bk tResgsRBRtialsMNeAFSmé3 I8 MRrs s M
7145), 1X penicillin/streptomycin (Sigma, cat # P7539 (10,000

U/ml pepigcillin/streptomycin)), ,and 1X sodium. te (Invitrogen, .

Carléggg,ﬁ_clik). mﬁ'%%%%iéﬁ%é%ﬁé%ﬁ%ﬁ%@émﬁ% g\énltﬁg:om;mse
2 FRALFDALYERR ARG KB MBI VSRS HIAESH) [HRIGEARM84, 1g

particularhybridoma were co-transfected into the cells for 24

E e sgiteny Hehisesymedia wagsanesdiiiis, spReineMaing agents

lacking serum. The serum-free media was collected and replaced
comiffrie shheatan kimeatigitiatinla Hmes; atdiéhanhéHShien. In certain

post-transfection, yielding a total volume of 1.25L of collected

serum-free media. [0255]The ten separate co-transfections were

repeated using serum-free adapted'293T cells in suspension in

the same media discussed above lacking serum. The heavy chain

PR R [ (- PR T P R (I S TR [



Antibody Expression and Cloning of CHO Cells [0256]Chinese
hamster ovary cells deficient in DHFR (CHOd) were used to
generate stable expression of recombinant antibodies to HGF. In
ten separate co-transfections, CHOcr cells were co-transfected
with both the heavy chain vector and the light chain vector
ultimately derived from one of the hybridomas discussed in

Example 1, as discussed in Example 4, The co-fransfections wer
crhbtRRriR iy A BN AL R CLF RO e 96, 1R, 19D,

G RRARAR B e

10N media’ containi ucose

| Pﬁ% sHaynRldise HiBRaIBEhosarehed pécific
C@%@%%%@%%@%a yzeﬁ%ﬁovine serum. Such mediaﬁé}C
plRGIHE GRS hvalidiaat selnstsdmiegtauitaeg eelise constant
expressing the recombinant DHFR enzyme. Media from each of
rdéBR QN thE ANSTRGHBRS 9GS SoP4 gt Usikgig et LIS pe.
assays to detect the presence of the human antibodies. Example

6 EXFF)i'Eﬂ%%if” of ABOHIRS Lo RSB 19 GHe BawIHPEFIRIK comprise

samples of each of the ten different stable CHOd- clones
adﬁﬁﬁﬂhﬁﬁ?ﬁﬁa@mﬁiﬁ,m KikiesRNEGloReaxNtRaBINgroRetain

the ten different antibodies to HGF, were separately grown in
egiBudimeadjapEbiéigsntithgagdists\vasPNEEM ithandarpadiahs chain

(Gibco/BRL, Carlsbad, CA Cat # 11965), supplemented with 5%
adihly bethEB R Gbheayshai athinsraineabrAinghiashssTcifinding

Technologies, Carlsbad, CA). The cells were grown at 37C. unde
858 OSSR G SR G G 1OE,
stage of growth, 10 nM methotrexate was,added to the-gr

R liR & SR SPEE oI ST SRRBE a i E g eihg agents
became confluent (= ] ' .
R RS B it T o

RS B, AGL RN Maiich48PtRENGO PRBPHG, ol tabledastpiviedivd for
pM, and finally to 10"'pM. The cells were kept at each

HRONRSP PRl Pcatinimumuakirnents ehesit witiitpydeads have been
sufficiently adapted to a given concentration of methotrexate, as
cligtedfuinedovisisidly if0280)Galialitealed media from each of the
clones was assayed at each methotrexate concentration to
deterpgingsjhe expiessiemierabatipashasiedwiaiiGiodifieations to the
media was assayed by standard ELISA and time-resolved :
Hi4OyRRsE nER CFRM: sAnGiutiasTeys tat tarsi-onamotitativelyridoma lines:
measure binding of the antibodies to HGF to human HGF-coated
1ates1[PRE]1 IVBaHottBixatd AhlifletbcloBeb vl thd: Riglektand 3.10.1
antibody expression levels were adapted to grow in serum free
(anddwetrspendinarmedifisations CltieenresingpysirRlidepionpreduce
culture vessel, .centrifuged and resuspended in 50 n}I 6f%(;arum

antiagiesItR AR Is URierEs AERAMHFY SBBRT LB R S T

cap

R A TSR BT U S g I el s
6 (? dPWfﬁg iu?}{;\‘f%‘h?@ 493 celiy/m YHHTRER. SRIUBKIFES, in certain

production résh serum free production medium was

| ARROdmRIshIE hiRIssturRashref thesoiaraader chemical

complete this adaptation phase. Example 7 Antibody Purification
ardreranbinanticslidsao HBM et es rcildGRidedibywesdecting
collected from the hybridomas described in Example 1, from the .
_transient expression 293 T cells de§§ribed in Example 4, from the
stable transfectants described in EXample 5, and from the
methotrexate amplified clones described in Example 6. Media

R PR <R T P R (Y TR R [ PR



[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 four 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

suhedtiaRed e isa ARitbsapAnem el paRmiatphes that
e s e T i e

¢ ' I i d ight at 4C
(oA BECBE T BRIRESHRCIRRIEH, MELIIIE, 455 sheot or

RetethsFBrARi IR YRS %F%‘%%t émmﬁr&ﬁﬁ&ﬂwmwﬁéegse at the

proteins were discarded. The rProA pellets were ‘separately

tegiespraded d) OStulBHears digresuspended rProA

samples were then transferred to 0.45 pm Spin-X tubes (CoStar,

Corni Cat# pun 1.1, PBS. P
in ther@gi}éﬁ(-tu bes% J‘vfa%ﬁﬁ%‘%ﬁésh%?& % t.m\‘éiév%?t'ﬁ'l?%cn{‘fgé%{ger“’”
WapinOREHANE Ry JrastionavesakEileaiR KA KbliRitive
Spin- X tubes by adding 1.5-volumes of 0.1 M glycine, pH 2.7, and

fesidbatinghichainetaUuteiftii 60 Ao dFEtp erathse oldth S Braridesthe
were then centrifuged and the eluates from each Spin-X tube were

- amyparaely resltbeted tEltositons Feptwimooan cathyoativectasithse in the

~ from each Spin-X tube were pooled. The pH of the pooled eluates

- Rehgaetitkmagalsee sustisiarwits alaniner as hem leenpagrously
ample was then filtered through a new Spin-X tube to remove

DRI RISEER REPRRE LIRS ion of the final

preparations was determined by Bradford assay using human IgG

as thel@tahtiard. THasisedapinitpardmpisiidiansdwbether tonkervative

preparations were separately run on separate lanes of an

- peEsenaivelrae Po ARteaBined Sk hraaskdiadipdbrart at the time
i ly. le 8 Ch ization of Bindi f Antibodi

B R R e S e e

. ' i .affini lysis,of six.af ,

SRR S R I R R RS Sl o v,

S0 YRS dyisidegaas b Uikhitg dr el atfitodted Yol HEF AdeHifld

1.74.3) was performed according'to the manufacturer's
Hagtmctions. The running buffer for those analyses was PBS with
0.005% P20 surfactant (BIAcore, Inc. Piscataway, NJ).

Recomhipant Protein. G. (P ] d, L. [ bili
a resgg?cgr‘ﬁgrade &@%ﬁgﬁc %ﬁfg'g%o?éh%’réé\éﬁ%%\ﬁ%%%g
iR RIEADA B DL BEOURE iH B RS MBS UR IS R8s, In
Inc. Piscataway, NJ), according to the manufacturer's instructions.
da267 b dsdiepataleRUBINES, iRding Pt 0RARGEH YIS (BAN Y used
each of the six antibodies to HGF was separately attached to
fmmeoisiaredRoeiie QifokdevimenthwhaarhdsictelierSoastlingitnsertain
- Samples comprising various concentrations (0 - 100 nM) of human
epbediiesatinjsensipovationcao heddmitydaipuirfacthed fofl éWredicing
of 50 pl/min for 3 minutes. Antibody binding kinetic parameters
PRi¥RRAISS SRk & heshorlidtdidigdokers dattadingthe -
constant), and KD (dissociation equilibrium, constant) were
determined using the BIA evaluation 3.1 computer program
(BlAcore, Inc. Piscataway, NJ). Lower dissociation equilibrium
constants indicate greater affinity &he antibody for HGF. Data
are presented in Figure 6A. [0268]The KD values of each of four

R N PR L S B o Y i 27 ¥ P 7 T R (R [ [ <R PR PR [



J02701 Human HGF was either expressed in CHO cells or

purchased from R&D Systems (R & D Systems, Minneapolis MN,

Cat # 294-HG-005). Recombinant mouse HGF was prepared

using the sequence in Liu et at, Molecular cloning and

characterization of cDNA encoding mouse hepatocyte growth

factor, Biochim Biophys Acta. 16:1216(2):299-300 (1993).

Recombinant mouse HGF was obtained either by expression in
pRlvvelenidesing Mimadartiusg viertyeckrbpekprassiring 249t cell with
cells, In either event, mouse HGF was purified by heparin sulfate

gﬁP(ff)‘/‘%ﬁﬁbﬁ?ﬁﬁar%%?m“s’c‘[’@ﬁ?‘lEFEE%%?§H@W865F§E&% 8P
BUmARAAPUSEHER was showndo e Diglanital agive g

n nduce seidependent human’ Met

Iil)@%gm‘ﬁfg@i@ﬂ JREHE %Pe%@?éﬁ?'ﬁg%ﬁ%é?j‘i&l@%} eeefelRBlor any

435) and in mouse 4T1 cells (ATC CRL 2531).

plasise H G datsinedi¥edinlesh hREAIRRIRRRISErddckorRl 8sBYmay
not human PC3 cells. [0272]Human HGF and mouse HGF were

dapeoid separthie htahés lof CHSHAGE. JdlshbldnfanidtGauatioh of

mouse HGF were each separately run at 100 hg/lane and at 10

hrjgerlesSsrnelyaslontidenintamiammahiae dedingre vrediionwmainithe art

other separate gels were run under reducing conditions using

P ANRTEIeaprb SR IrpiRddarar e maniiad tisesfrstion gakcium
DS PAGE gels were transferred to nitrocellulpse membranes. . .

AR L BRSBTS RO e ekt ion

SO L S DI R R e s,
dREEDRIBRSS SEARhGR e THAIHRG hyran HGF and mouse HGF

under reducing and with nitrocellulose membranes from gels
contajpi uman HGF and moyse HGF under non-redycin X
concHI The. ATOVRIES ol AR A ALAR R 80 Qo o apression
- t] i oH. Pj . ford, |, Cat.
R B L B it o

ifinGHeiBR detciREsD SIRBIEOFBRNMHE MingAESR a54E SliliYe Collection
Amersham Pharmacia Biotech, Piscataway, NJ, Cat. # RPN2106)

(Aaooinadheimpbutfactukalisdnstolttiess himst3dbigry eCHEMoMess, Hela
pictures of gels testing each of the ten antibodies to HGF _

cellés drittychamBremhjslacy. (BhiK poglts sroonkey | kidrshose k(€ GRYingiman -
.each antibody against 100 ng of human HGF (lane 1), 10 ng of

hapaiegeliver epipeamalcslih (¢ nitis 6 GMdnh gurobeg efgihansel
HGF (lane 4) under non-reducing conditions. The panels on the

linfiht Shisli ISR RdencaldibeayRyahrst e s B dRtermining
F (lane 5), 10 fh HGF (lane 6), 10 f :
Rl G S
R S e R R TR SRR
mantibafiesHesHGhstsstgebheupasignificantly to mouse HGF under

non-reducing conditions (lanes 3 and 4), or to human HGF (lanes

5an mouse HGE (lanes 7.and 8) under.reducing conditions. .

MUY Viaom SRl FBGH BRSPSl SOBRE Soprio
ofBUPMEIARRUEHFLAN Yﬁ&@faﬁ?@ﬂﬂéﬁi&ﬁ?@ NAY RUEDMSy of

encoding chicken avidin adjacent to the multiple cloning sité of

- RN B Ny oaaBms AISPBE Pl P4 IR Icotide
constructed using standard molecular techniques (Figure 9A).
That vector included the chicken avidin signal sequence (Figure

~ 9B) to enable secretion of subseqﬁéntly expressed fusion .
proteins. Expression vectors were constructed by inserting

R (- T [N N TR T R B PR ¥ R



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, chimera #1, chimera#2, and
chimera #3. Those samples were subjected to FAGS analysis as
described above. [0281]The results of those binding experiments
are summarized, in Figure 10A, to the right of the schematic

RSP NROEREINGRATSRGPECES 1 SHEP SR eME RlUde R AR RPS fimited
1. Both antibody 212. . ib 244Db hi #2
T BRSSP e
el IRgS, sl BF CRIBBDNARD A LRABURRY ue e

HQB@M@HQGWEM B redsband coks: h8dd cBrth8ioms infected with
imer

human/mouse c as were constructed and assayed as

dizgs xprbadionedotbraiple B (bigurs); KBt dhespsterassiusetbited
generate the chimeras are shown in Table 10. Table

v Nifun espretdies VeddroGenertiflelen arbsingeuslGRMVY, tobacco
Chimeras and Point Mutants, Insertions and Deletions SEQ ID

feesaisiyes SM0dEeRtsmar vt kaskepslRsnsrsrigmueriarsde.g., Ti

SZOégaﬁ\TG COT CTC.CCT TGATGATGC TOG CTG CATTTC
- ghp 322 plasmid); or animal cell systems.

[0160] In certain embodiments, a polypeptide is recombinantly

- expressed in yeast. Certain such embodiments use commercially available
- expression systems, e.d., the Pichia Expression System (Invitrogen, San
Diego, CA), foliowing the manufacturer's instructioﬁs. in certain
embodiments, such a system relies on the pre-pro-alpha sequence to direct -
. secretion. In certain embodiments, transcription of the insert is driven by the

alcohot oxidase (ACX1} promoter upon induction by methanol.

f0161] - In certain embodiments, a secreted polypeptide is purified
- from veast growth medium. ~In‘certain embodiments, the methods used fo o
- purify a polypeptide from yeast growth medium is the same as those used {o

purify the polypeptide from bacterial and mammalian cell supernatants.

-

[0162] tn certain embodiments, a nucleic acid encoding a
polypeptide is cloned into a baculovirus expression vector, such as pVL1383
- (PharMingen, San Diego, CA). In certain embodiments, such a vector can be

used according fo the manufacturer's directions (PharMingen; to infect
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pt. mutant hHHGFR647Q 125 3201-75 ATG COT CTC TCA AUG
GAA GOT GAC TCT GAA TGA 33 pCmutant hHGFR647Q 126
3201-72 ATG COT CTC TAIL CTA GOT AAATCA ATC GTACTA
ACA 36 pt. mutant hLHGFN6018 127 3201-71 ATG COT CTC TAG
HA TOG ATG CAC AAT TCC TGA AA 35 pt. mutant hHaN601S

128 3201-70

Spodoptera frugiperda celis in sF9 protein-free media and to produce
recombinant polypeptide. In cerfain embodiments, a polypeptide is purified

and concentrated from such media using a heparin-Sepharcse column

{Pharmacia).

[0183] in certain embodiments, a polypeptide is expressed in an
insect system. Certain insect systems for polypeptide 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 frugiperda cells or in Trichoplusia.larvae. in certain
embodiments, a nucleic acid molecule encoding a polypeptide can be inserted
info a nonessential géne of the virus, for example, within the polyhedrin gene,
and placed under control of the promoter for that gene. In certain
embodiments, successful insertion of a nucleic acid molecule will render the
nonessential gene inactive. In certain embodiments, that inactivaﬁoh resuilts
in a detectable characteristic. For example, inactivation of the polyhedrin

gene results in the production of virus lacking coat protein.

[0164] In certain embodiments, recombinant viruses can be
used to infect S. frugipérda cells or Trichoplusia larvae. See, e.g., Smith ef
“al., J Virol 46: 584'(1983)'; Engelhard ef al., Proc Nat Acad Sci (USA) 91:

3224-7 (1994). -

[0165) 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 coflected by
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ATG COT CTC AAT TAT CCA GGA CAG CAG GCC TO 32 pt.
mutant hnHGFD592N 129 3201-69 ATG CGT CTC ATAATT TTG
TTA GTA CGA TTG Aft TAC 37 pt. mutant 1tHGFD592N C
130 3201-68 ATG CGT CTC GCG 1IT CTC

centrifugation; washed in 0.15 M NaCl, 10 mM Tris, pH 8, 1 mM EDTA; and
freated with 0.1 mg/ml lysozyme (Sigma, St. Louis, MO) for 15 minutes at
room temperature. In certain embodiments, the §ysaté is cleared by
sonication, and celt debris is pelleted by céntrifugation for 10 minutes at
12,000 X g. in certain embodiments, the polypeptide-containing pellet is
resuspended in 50 mM Tris, pH 8, and 10 mM EDTA,; layered over 50%
glycerol; and centrifuged for 30 minutes at 6000 X g. In certain embodiments,
thét pellet can be resuspended in standard phosphate buffered saline solution
(PBS) free of Mg™ and Ca™. In certain embodiments, the polypeptide is
further purified by fractionating the resuspended pellet in a denaturing SDS
polyacrylamide gel (See, e.g., Sambrook et al., supra). in certain
- -embodiments; such a gel-can be soaked iﬁ Q.4 M KCl to visualize the protein,
- which can be excised and electroeluted in gel-running buffer lacking SDS.
Agcording to-certain embodiments, a Glutathione-S-Transferase (GST) fusion
protein is produced.in bacteria as a soluble protein. In certain embodiments,
'such GST fusion protein is purified using a GST Purification Module

{Pharmacia).

[0166) In certain embodimentg, it is desirable to “refold” t;ertain
_polypeptides. In certain embodiments, such polypeplides are produced using
certain recombinant systems discussed herein. in certain embodiments,
polypeptides are “refolded” and/or oxidized to form desired tertiary structure
and/or to generate disulfide tinkages. 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

- 70



ATC TCC TCT TCC GT 32 pt. mutant h(HGFC561R 131 3201-67
ATG COT CTC AAA CGC AAA CAG GTT CTC AAT GII. T 34 pt.
mutant hHHGFC561R 132 3201-66 ATG COT CTC CIl TCG TUG
ACA TCA TGA ATT CCA A 34 pt. mutant hHGFG555E 133
3201-65 ATG CUT CTC CGA AAG AGO AGA TGA GAA ATG
CAA A 34 pl1 mutant (HGFG555E

>

procedures known in the art. Exemplary methods include, but are not limited
to, exposing the solubilized polypeptide agent to a pH typically above 7 in the
presence of g chaotropic agent. An exemplary chaotropic agent is guanidine.
in certain embodiments, the refolding/oxidation solution also contains a
reducing agent and the oxidized form of that reducing agent. In certain
embodiments, the reducing agent and its oxidized form are present in a ratio
that will generate a particular redox potential that aliows disulfide shuffling to
oceur. In certain embodiments, such shuffling allows the formation of cysteine
bridges. Exemp!}ary redox couples include, but are not limited to,
cysteine/cystamine, glutathione/dithiobisGSH, cupric chioride, dithiothreitol
DTT/dithiane DTT, and 2-mercaptoethanol (bME)/dithio-bME. In certain
embadiments, a co-solvent is used to increase the efficiency of refolding.
Exemplary cosolvents include, but are not limited to, glycerol, polyethylene

glycol of various molecular weights, and arginine.

[0167] in certain embodiments, one substantially purifies a
polypeptide. Certain protein purification technigues are known to those of skill
in the art. In certain embodiments, protein purification involves crude
fractionation of polypeptide fractionations from non-polypeptide fractions. In
certain embodiments, polypeplides are purified using chromatographic and/or
electrophoretic techniques. Exemplary purification 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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134 3201-64 GAG CAG CTG CTAGCAAGC110CIA 24
restriction site hHGF nterminal + Nod 135 3167-41 ATG CUT CTC
AGA GAC TTG AAA GAC TAT GAA OCT TG 35 deletion rnHGF
DK deletion 136 3167-42 ATG CUT CTC GTC TCT GGC TOG
AAA ACA TTG TCT T 34 deletion mEIGF DK deletion 137
3167-44 ATG CGT CTC AAC AAA GAC TTG AAA GAT TAT GAA

GCT TO 38
chromatography, and reverse phase chromatography; gel filtration;

hydroxyiapatite chromatography; isoelectric focusing; polyacrylamide gel
eiectmphofesis; and combinations of such and other technigues. In certain
embodiments, a polypeptide is purified by fasf protein liquid chromatography
or by high pressure fiquid chromotography (HPLC}; In certain embodiments,
purification steps may be changed or certain steps may be omitted, and still
result in a suitable method for the ‘preparaﬁon of a substantially purified

polypeptide.

[0168] - In-certain embodiments, one quantitates the degree of

- purification of a polypeptide preparation. Certain methods for quantifying the
degree of purification are known to those of skill in the art. Certain exemplary
methods include, but are not limited to, determining the specific binding
activity of the preparation and assessing the amount of a polypeptide within a
preparationl_by. SDS/PAGE analysis. Certain exemplary methods for

- assessing the amounit of purification of a polypeptide preparation comprise
calculating the binding activity of a preparation and comparing it to the binding
“activity of an initial extract. In certain embodiments, the results of such a
calculation are expressed as “fold purification.” The units used to represent

the amount of binding activity depend upon the particular assay performed.

[0169] = In certain embodiments, a polypeptide is partially purified.
in certain embodiments, partial purification may be accomplished by using
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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insertion liIFIGF DK insertion 138 3167-43 ATG COT CTC TTT
011 TCG AGA AGO GAA ACA CTG TCG 36 Insertion hHGF DK
insertion 139 3167-37 ATG COT CTC MG CTT GCC AGG CCT
OCT GT 29 chimera 9 tHGF aa586-3' 140 3167-40 ATG CGT
CTC AAG C11 CAG TAA AAC CAA GTC TGA 33 chimera 9
MHGF 5'-aa585 141 3167-38

generally resuilt in a greater "fold purification” than the same technique
utilizing & fow-pressure chromatography system. In certain embodiments,
methods resulting in a lower degree of purification may have advantages in
total recovery of polypeptide, or in maintaining binding activity of a
polypeptide.

[0170] [ certain instances, the electrophoretic migration of a
polypeptide can vary, sometimes significantly, with different conditions of
SDS/PAGE. See, e.g., Capaldi ef al., Biochem Biophys\Res Comm, 76: 425
(1977). it will be appreciated that under different electrophoresis conditions,
the apparent molecular weights of purified or partially purified polypeptide may

be different.

Certain Exemplary Epitopes

[0171] In certain embodiments, epitopes to which anti-HGF
antibodies biﬁ_d are provided (see, e.g., Example &, Figures 10 and 11, and
-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 o substantiajly inhibit binding
fbf an anti-HGF antibody or specific binding agént to HGF. An epitope
substantia‘!!y 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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ATG COT CTC AAG CTT OCT CGA CCT GCA ATC 30 chimera 8
MHGF sni86-3' 142 3167-39 ATG CGT CTC AAG CTI CAT TAA
AAC CAG ATC TGA 33 chimera 8 11HGF 5'-aa585 143 3167-37
ATG COT CTC AAG CTT GCC AGG CCT GCT GT 29 chimera 7
hHGF an'586-3' 144 3167-40 ATG COT CTC AAG CTT CAG
TAA, AAC CAA OTC TGA 33 chimera 7 iInHGT4 5'-aa585

80%, 85%, or more. In certain embodiments, an HGF epifope may be utilized
to bind anti-HGF antibody or specific binding agent. In certain embodiments,
an HGF epitope may be utilized to identify antibodies or specific binding
agénts which bind io HGF. In certain embodiments, an HGF epitépe may be
utilized 1o isolate antibodies or specific binding agents which bind to HGF. In
certain embodiments, an HGF epitope may be utilized to génerate antibodies
or specific binding agents which bind to HGF. in certain embodiments, an

- HGF epitope may be utilized as an immunogen fo generate antibodies or
specific binding ag‘ents which bind fo HGF. In cerfain embodiments, an HGF
epitope may be administered to an animal, and antibodies which bind to HGF
may subsequently be obtained from the animal. In certain embodiments, an

HGF epitope may be utilized to interfere with norma!_HGF-Met signaling.

Ceriain Therapeutic Uses

- [0172) In certain embodiments, methods are pfovided of treating
a cancet comprising administering a therapeutically effective amount of one or
more specific binding agents to HGF. In certain embodiments, methods are
provided of treating cancer comprising administering a therapeuticafly'
effective amount of one or more specific binding agents to HGF and another

therapeutic agent.

['01-?3} in certain embodiments, methods are provided of treating
‘or preventing malaria comprising administering a iherapeut?céily 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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145 3167-38 ATG CGT CTC AAG CTT OCT CGA CCT GCAATC
30 chimera 3 mFIGF aa.586-3' 146 3167-39 ATG COT CTC AAG
CTT CAT 'FAA AAC CAG ATC TGA 33 chimera 3 lifiGF 5'-ap585

147 3167-35 ATG COT CTC TAG GAT GGA 'MG '[TA OTT TGA

GAT 33 chimera 2 - hHGF aa507-3' 148 3167-36 ATG CGT CTC

ATCCTACTGTTG M. GTG IVG GAAT 34

comprising administering a therapeutically effective amount of one or more

specific binding agents to HGF and another therapeutic agent.

[0174] In certain embodiments, methods are provided of treating
or preventing proliferative diabetic refinopathy comprising administering a .
therapeutically effective amount of one or more épeciﬁc binding agents fo
HGF. In certain embodiments, methods are provided of freating or preventing
proliferative diabetic retinopathy comprising administering a therapeutically
effective amount of one or more specific binding agents to HGF and another

therapeutic agent.

{0175} In certain embodiments, a specific binding agent to HGF
is adminisiered alone. In cerfain embodiments, a sf)ecific binding agent to
HGFis adminiétered prior to the administration of at least one 6ther
therapeutic agent. In certain embodiments, a specific binding agent fo HGF is
administered concurrent with the administration of at least one other
therapeutic agent. In certain embodiments, a specific binding a{gent to HGF is
administered subsequent fo the administration of at least one other
therapeutic agent. Therapeutic agents, include, but ar‘e'not imited to, af least
one other cancer therapy agent. Exemplary cancer therapy aigents 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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chimera 2 mHGF 5-aa506 149 3144-31 ATG COT CTC TAG GAT
GGA TUG I IAOTT TGA AAT A 34 chimera 1 mHGF aa507-3'
150 3080-16 ATG COT CTC ATCCIATOT TTG11CGIGTTG G
31 chimera 1 13.HGF 5-an506 151 30 T80-04A G CGT CTC ATG
CAT CCA AUG TCA AUG AGA AG 32 chimera 6 hHGF aa307-3'

152

angiogenic agent. Agents include, but are not limited fo, in vitro éyntheticaily
prepared chemical compositions, antibodies, antigen binding regions,
radionuclides, and combinations and conjugates thereof. In certain
embodiments, an agent may act as an agonist, antagonist, alllosteric
modulator, or foxin. In certain embodiments, an agent may act to inhibit or
stimulate its target (e.g., receptor or enzyme activation or inhibition), and

thereby promote cell death or arrest cell growth.

{0177] ~ Chemotherapy treatments inciude, but are not limited {o
anti-necplastic agents including, but not limited to, alkylating agents including:
nitrogen mustards, such as mechlorethamine, cyclophosphamide, ifosfamide,
melphalan and chlorambucil; nitrosoureas, éuch as carmustine (BCNU),
lomustine (CCNU), and semustine (methyl-CCNU); Temodal™
{temozolamide), ethylenimines/methyimelamine such as
tﬁriethyfenemeiamine‘ (TEM), triethylene, thiophosphoramide (thiotepa),
hexamethylimelamine (HMM, altretamine); alkyl sulfonates such as busulfan;
triazines such as dacarbazine (DTIC); antimetabolites including folic acid
analogs such as methotrexate and trimetrexate, pyrimidine analogs such as
5-fluorouracit (5FU}, fluorodeoxyuridine, gemcitabine, cytosine arabinoside
(AraC, cytarabine), 5-azacytidine, 2,2 -difluorodeoxycytidine, purine analogs
such as Smernaptopurine,_ 6-thioguanine, azathioprine, 2’-&eoxycoformycin

‘ {éento's;tatin), 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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3144-28 ATG CGT CTC ATG CAT TCA 32 chimera 6 inHGF
5-an306 G11 GTT TCC ATAGG 153 3079-84 ATG COT CTC
ATG CAT GAC CTG CAA TOO GGA G 31 chimera 5 ItHGF
aa913-3' 154 3144-27 ATG COT CTC ATG CAT TCAACT TCT

GAA CAC TGA 33

phosphate; ppipodophylotoxins such as etoposide and teniposide; antibiotics
such as aciimemycin D, daunomyecin (rubidomyecin), doxorubicin,
mitoxantrone, idarubicin, bleomycins, plicamycin (mithramycin), mitomycinC,
an& actinomyein; enzymes such as L-asparaginase; biclogical response
modifiers such as interferon-alpha, iL-2, G-CSF and GM-CSF; miscellaneous
agents including platinium coordination complexes such as cisplatin and
carboplatin, anthracenediones such as mitoxantrone, substituted urea such as
-hydraxyurea, methylhydrazine derivatives including N-methylhydrazine (MIH)
and procarbazine, adrenocortical suppressants such as mitotane (o,p"-DDD)
and aminoglutethimide; hormones and antagonists fncﬁluding
adrenocorticosteroid antagonists such as prednisone and equivalents,
dexamethasone and aminoglutethimide; Gemzar™ (gemcitabine), progestin
such as hydroxyprogesterone caproate, medroxyprogesterone acetate and
megestrol acetate; estrogen such as diethylstilbestrol and ethiny! estradiol
equivalents; antiestrogen such as tamoxifen; androgens including
testosterone propionate and fiuoxymestemnefequivaients; anflandrogens
such as flutamide, gonadotropin-releasing hormone analogs and leuprolide;

and non-steroidal antiandrogens such as flutamide.

[0178] Cancer the}apies, which-may be administered with a
speciﬁé binding égent to HGF, also include, but are not fimited to, targeted
therapies. Examples of targeted therapies include, but are not limited fo, use
of thérapeutic antibodies. Exemplary therapeutic antibodies, include, but are
not limited to, mouse, mouse-humarn chimeric, CDR-grafted, humanized and

fully human antibodies, and synthetic antibodies, including, but not limited 1o,

77



chimera 5 mHGF 5-aa212 155 3079-77 ATG COT CTC ATG CAT
CAT TGG TAA AGO ACG C 31 chimera 4 hHGF aal 29-3' 156
3079-78 ATG COT CTC ATG CAG TTT CTAATATAG TCT TTG
ITT TC 38 chimera 4 mHGF 5'-aal28 157 3079-83 ATG GGA
TCC CTATGA CTG TOG TAC CTT ATA TO 32 restriction site
hHGF cterminal + BamHI 158 2870-60

those selected by screening antibody libraries. Exemplary antibodies include,
but are not limited to, those which bind to cell surface proteins Her2, CDC20,
CDC33, mucin-like glycoprotein, and epidermal growth factor réceptor
(EGFR) present on fumor cells, and optionally induce a cytostatic and/or
eytotoxic effect on tumor cells displaying these proteins. Exemplary
antibodies also include HERCEPTIN™ (trastuzumab), which may be used to
treat breast cancer and other forms of cancer, and RITUXAN™ (rituximab),
. ZEVALIN™ (ibritumomab tiuxetan), GLEEVEC™, and LYMPHOCIDE™
{epratuziimab), which may be used to treat non-Hodgkin's lymphoma and
-other forms of cancer. Certain exemplary antibodies also include ERBITUX™
© (IMC-C225); ertinolib (Iressa); BEXXAR™ (iodine 131 tositumomab), KDR
- (kinase domain receptor) inhibitors; anti VEGF antibodies and antagonists
(e.g., Avastin™ and VEGAF-TRAPY); anti VEGF receptor antibodies and
antigen binding regions; anti-Ang-1 and Ang-2 antibodies and antigen binding
regions; antibodies to Tie-2 and other Ang-1 and Ang-2 receptors; Tie-2
ligands,; antibodies against Tie-2 kinase inhibitors; and Carhpath‘a
(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 angicgenesis. Certain such agents
include, but are not limited fo, IL-8; Campath, B-FGF; FGF antagonists; Tek

_antagonists {Cerretti et al., U.S. Publication No. 2003/0162712; Cerrettiet al,,

U.8S. Patent No. 6,413,932, and Cerretti ef al., U.S. Patent No. 6,521,424,
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ATG COG CCG CAC AAA GGA AAA GAA GAAATACAA 11C 36
restriction site hi-10F nterminal + Notl 159 3013-96 CGG GAT
CCT TAC AAC TTG TAT GTC AAA ATT AC 32 restriction . site
MHGF cterminal + Hamill 160 3013-95 ATG ATG GCG GCC OCT
CAG AAG AAA AGA AGA AAT ACA CTT C 40 restriction site
MHGF ii-terminal + Notl [0283]Figure 10B shows schematic
drawings of the mouse and human HGF chimeric molecules

G RE TR ISERBRORIRS thRr e din P IRsRRHOIOD RN biSRRES ); anti-
e oA oA S e
D 3. ibed, i le 8C and Fi A.

R e SERET T PelE s T, st o

607 270i88. HGROA aRMRaMiSfRMRalY SN ECGR MR of integrin

Chimera #7 utilized amino acids 507-585 of mouse HGF in an

toiteiydresFaaonGEanolesulpumnshebindgy o8 uthzedeBninat-eph

acids 507-585 of human HGF in an otherwise mouse HGF
regefgoundGhithephrifOantisodisstantigeh fodmiingiegiaeid srlabBiyehists
mouse HGF and amino adds 586-731 of human HGF.
(U.S. Patent Nos. 5,981,245; 5,728,813, 5,969,110; 6,596,852; 6,232,447,
6,057,124 and patent family members thereof); anti-VEGF agents (e.g.,
antibodies or antigen binding regions that specifically bind VEGF, or soluble
VEGF receptors or a ligand binding regions thereof) such as Avastin™ or
VEGF-TRAP™, and anti-VEGF receptor agents {e.g., antibodies or antigen
binding regions that speciﬁcaliy bind thereto), EGFR inhibitory agents (e.g.,
antibodies or antigen binding regions that specifically bind thereto) such as
panitumumab, IRESSA™ (gefitinib), TARCEVA™ (erlotinib), anti-Ang-1 and
anti-Ang-2 agents (e.g.; aniibodies or antigen binding regions specifically
binding thereto or to their receptors, e.qg., Tie-2/TEK), and 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 knewn.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 inhibifors. Certain such inhibitors include, but are not limited to,
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[0284]Binding of antibodies 2.4.4 and 2.12.1 to the chimeric
proteins was assayed as described in Example 8C. After.
incubation of either antibody 2.4.4 or antibody 2.12.1 with one of
the fusion proteins, the fusion proteins in each sample were
separately captured using biotin-coated beads (Spherotech Inc.,
Libertyville, IL, Cat # TP-60-5). The resulting bead-protein

mplexes were labeled by adding FITC labeled anti-avidin
SHEER) (VRS SlRea ek Kok Germany, Hira 770622);

A SR AL RS g, o
(\ﬁ-@éﬁeg@%@ﬁ&,ﬁtﬁ%?@@f@ﬁ 3961 BB ACAYA, Us 5892112);

2043-09). Those 'samples were thef subjected to Flubrescence
SsrieaipthCahiza e AES anatysis vBaRtheo NIeXAR | ahatesand); 2-
FITC (which indicated the presence of avidin) and/or PE (which

meihaigdsiadise $EntreidéantiBady ThGHRE) 12e (Eldaieiemhad) anecortave
Becton Dickinson Bioscience FACScan (BD, Franklin Lakes, NJ).

aciotne(bins k), elpfreddidid Adatn dhvagiom USAY CIHE:,

single-color FAGS analysis was performed following antibody
RGPS ABTHE MeldEesliaeiherendisitvity of

e e e e R
AR SRR EOUA K U e

o G@ﬂf%@%ﬁﬁ%&%@%ﬁ%%@@@@%ﬁﬁ%r technology,

involved directly or indirectly in binding of antibody’2.4.4 and

Ad2d] bS R AGHRIRsasHh AIREREHE JdhesBH) USE/SCHUEREGILE

this same 507-585 region (chimeras 7 and 9) did not bind

. feagibeuie@BARL4, HQY); AdgiGhemesia Bidioiingt(Trigdtot i i@ 1635,
2.12.1 but did bind to antibody 2.4.4, despite the presence of

- (e v RRrpuroseticsis il CF23028YizT0 USANAGTHeE7, (Abbott,

information about aming acids 507-585 of human HGF

- USNipa TN RRIRNRE oY id iRt Riitep (K Epeg afiweden);
AR R A BT B
d@%ﬁ%ﬁ‘%&f&é‘%ﬂ(ﬂ?&)ﬁ g %@%‘fﬁg&%’ﬂ%@?ﬁ A4e g3,

- within the region of amino acids 5 ere created (Figure

(FOShumsingguimaraserostiiakealesdBafivumen Hematifsawa,

fusion proteins containing five single, non-conservative amino acid
Japange 02ra3bed)upienibd Gisequatgsi et esause MG 22);
sequence (Genbank Accession No. NM. 000601 and NM_010427,
vesspiartisrdplivelisd grondtr fatiet. Aniaganiditi (Balozon Banctaik reancer
also created, one containing a two amino acid insertion into the
theramn {YoiressibuehBeutndardiogh biSfdnkavasiranab @iNhD, acid
(Seletion from the mouse sequence _jFigure 10C). [0287]These

(BB YD A eP A RIS An < Bl
| ' | D. i ion of eith
A, BP0 S T e RS S B,

O e R R A R R T oo
thE=B0- RtdiRP UNLRE BILRICIRIR, CHRLXESHNETS IRRrRkeHIBNde

adding FITC labeled anti-avidin antibody (Vector Lab, Burlingame,
CA, Cat. # SP-2040). The presence of antibodies to HGF was

- determined by adding phycoerythrif (PE) labeled goat anti-human
F(ab")2 antibody (Southern Biotech Associates, Inc, Birmingham,
AL, Cat # 2043-09). Those samples were then subjected to
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corresponding to sequences at or near the beginning of the j3
subunit of mature HGF (see Figure 10D, sequence beginning at
the bold, underlined text (VWNGIPTRTN (SEQ ID NO: 172)) and
Figure 11C). 133 was derived from the a subunit (Figure 11C).
Based on mass spectrometry, the observed masses of the two
peptides in peak 138.6 were measured to be 7165 and 6840
Daltons, respectivegl;:c%ased on the possible trypsin cleavage sites

(HrRAB (it séyu e B3 Eeabalowr ¢Rampik Sanesimnthelabo,
nderli rginine residue at amino acid 559 of human HGF in
RERSTA ) ST PALLol D SRR bl wigeges'
the C-termi f C ' . 2921 Another ..
e st A S amr 2
aRBRORyARine RERiidgEnit KB B SAFI BReBNEANE0 Wustralia);
2.12.1, as described above, was digested with trypsin for one hour
chesitias (hevnsubirstackailtr aiambl; MicresoTEarHicaViinaRity,
Corp., Bedford, MA) to remove the unbound peptides. The bound
Creptvys SemippeXpaitathtbReseapiuferibyatiennieti)rastsagethNN),
with antibody 2.12.1. Intact human HGF (15 pg) was added to the
(Desiitiite ey Y E 806 diinoeciudabss b A d4idpidarsefrom

the complex. The sample was incubated overnight at 4 C and was

RegariubrArIoR MY GRAR IHCRIE 89810 $0Se pitate FREOStatin,
GFeluted. peptides f i intac h

e R e SRS AU R O R ey’

Age;\;ﬁs%eraﬁmeg'gér& I s BRI DRP SRR NS SRIRNS

HPLC and subjected to N-terminal seéquerting and mass

- (FRASH TRRIPSRSHIRNERAdSHIOYS) 6474(QAebWdRRAIGRIVAS 6126,
used to elute bound peptides, a large peptide peak (T48 in Figure

(Aidgaas PhaenmeitiahscUkonPH 2 estintdyddis FUSARRE0R8ES,
was identified by N-terminal peptide sequencing to contain the

(Astradanasi GiHuIR &ddéntstrfolemkoa T3R)Gyalatardd hidiNze of
the peptide(s) in peak T48 was heterogeneous based on the mass

(Noysstio irndRndrorb e ipeet Be Cata@inutssye Rt pathway

Sk EOMEf LIRS PEBRRIZP 4 JEBh 5 B RHGAPEB)

A R Tl S i S m, ST e VEGF-
2 R34HNeRREGRS lEbod antdlod AR EORBIGGANRIRG
tha s Involved

ata in Example 8D, where it was found that the epitop
Céndipdipneresogmed withir e AsISeRY th8goUANamX 478,
HGF. The mutational analysis and the molecular masses of the
(PrstXettsd ) aftas SROIM HiBhtre et SH)-bingingrenitPpesafd
human HGF is located within amino acids 495-556 of human HGF.
Univagsityp bt Bihaaes ofSASbNdIS A); ONIMEL3A (OKSEENHOUSA); o-
HGF described in Example 6 ultimately derived from hybridoma

guanidinestiddimersionphRbaarmassyiicaty HEA) umakapeRme B (British

C e L AL e BTG el

B SRR E55 B o, i
YIS GOSN e o

a molar ratio 5:1 (label: antibody) from a stock solution of FITC
label at 5 mg/ml in DMSO. Those mixtures were incubated at
room temperature (20-22C) ovem%]ht in the dark. The mixtures
were then each separately run through Pharmacia PD-10 columns
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competes with each of the two labeled antibodies for binding to full
length or d5 HGF.- Some of the antibodies exhibited complete
competition with the labeled 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 only partially competed for binding (e.g.
antibodies 2.12.1, 2.40.1 and 1.61.3 partially compete with

FrrEchlsdidiSA) Uraipare PR RIReITAGINALY fhibilpy (Bendreon,

ctively)..Ex 9.Neutralizi L Assays .. .. [0300] A X
S T e DB M e tishve, U
ibadi ' i a int = . Y
S{%’?}g? g’e phia GSE’\/QII P ét%}g*(eég‘%g %%?l\%gg%%%@a Iag:’ ﬁ%ﬁlocldm’
Grakinrabgrg; MDAWGse s alRshY IR 670y AdRiRoRAR R dh dhstitute of

HGF at 6.25 gg/m1 per well. The plates were incubated at 37C for

- Chetoat dédGaivaynigiiT Kerploias\Wwiense) ¢BlakosmithWitheb UK); EHT
BSA (Cat# 50-61-00, KPL, Gaithersburg, MD) in PBS containing
0 b KiveeH -0 Forncéio GPa8G8686 1éffizeratiBén R S6eing,. (OS!, USA);
10301] Test samples were prepared by separately mixing soluble
MR O@H 2 o BReh M) wiiiPbitfe (Srirvenaiiidinendor KRMrcdKirn

ntibody to 110F being tested. The concentrations tested were: .
BESHIRRX, 336n 8 LI 11T 8 AR oS AToEidh

[P Sad Yol sl Mo BT Bl S ANl e
MFHiRRIRY BhYErQUP OISR Al Ben, BIMEANBRBRovartis,

containing 0.1% Tween 20. Next, 100 gl per well of Biotinylated

~ shiteMeiipVbody ot AEB A8S R Rirn¥s iR diciactor-alpha
Minneapolis, MN) at 2 gg/ml, was added. That antibody binds to
iifetilets HE Bticoni ptexid doort ieiplgt &I 3A) Gbbs1diBbidizer, USA and
anti-HGF antibody bound to the HGF on the plate. The plates

QUSREN AL AT e fo (Aol S ARiH: SHAKEh g Y ant@iviRereoshaig dhina);
times with PBS containing 0.1% Tween 20. Eu-streptavidin

e dRARIANCRIdRp D HRer)iab A{PA g BatieliediddIAe MAD, KDR,
j d and | e sh

CRReTS Sylentro S RO SR el SRl ARl B koR

. . x ) | |

AR B AR DR R RR RA oy o

MB) (WastRdUsHA SV aLIRAI SA IS BIHNERIGIENE e EeP06,

using Europium method on Victor 2 (1420 Multilabel Counter,

(Satlae | epdaditerehorgstMib n4 prddasly IRpwensiahibitoreadity, USA);
Met binding to HGF (i.e. neutralization) was calculated and IC50
oralndsoitieasal AR (fiitel GemaptdieBiyaRintcies( gpyatioBermany); AGM
Excelfit, Version 2.0.6, (Microsoft Inc, Seattle, WA). In the
Weldhtanarehdnivansinidbsr Mekedns dapssd aInELAM SN, Ma(l 3925,

binding to HGF was neutralized. Data for two ex&eriments are

Eronoth Bifwe’ eSaRIRRRIR TN EdRERHOA Mieinan Uiy COS
B B S R R R 0
GV RY TR o Ot .

- OEREM) 0k sy e (ahBof dn i, LAy 089 13577,

containing 5% Fetal Bovine Serum (Hyclone, Logan, UT, Cat. #
SH 30070.03) and Ix penicillin, streptomycin, glutamine
(Invitrogen, Carlsbad, CA, Cat. # 1%278-016). After 24 hours of

- growth at 37C under 5% CO2, the ¢&lls were rinsed once with
DMEM-low glucose (Invitrogen, Carlsbad, CA, Cat. #11885-084)
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[0307]A volume of 25 pl of each of the different PC-3 cell lysates
was separately added to each well containing anti-Met antibody
coated beads. The plates were incubated for 1 hour at room
temperature with shaking. A volume of 12.5 pl of PBS containing
1% bovine serum albumin (Sigma, Louis, MO, Cat. # A-7888),
0.1% Tween 20 (Biorad, Hercules, CA, Cat.# 170-6531) and 0.04
(pg of the_anti-Phos hoté/rosine antibody 4G10 (Upstate

Bistethriorie)LAke Fdcl ey, ComaDr syt yivaing aiibel Gripera
Foer AL B L SRR e At
HegafahseeRad RN fand SLAn RosmeIRLEN S ldiiee)

nternational, Gaithersburgh, at. # 110087) was a

HoRdNRICEEWRIG DANBAIRY (9SAD Mmintise @s&eﬂhgemm@wsﬁwzh:
shaking. Signal (expressed in IGEN counts) was determined in
A\ (deheraden G QEdintaten Ao 20 56 4| thesshukg IS4G 8 0and
values were calculated using the four parameter fit equation and
ShecHRrg A, Sotmmey O30 cfSDM R, QI ANNEBAsOTDm ¢ T aisho,
Seattle WA). Data for two experiments using the IGEN format is _
JEREMN Yr?ﬁéLﬁ?é%?‘ﬁﬁ%‘é%&tﬂ’é"@ﬁ‘@ﬁﬂﬁ@ianﬂ%ﬂié@@W?ﬂQ
IC50 values were in the low nanamolar to subnanomolar range. B.
Whfes of

BRI s P RE S oS YRAOSIg R dRiRI A
' - ar lioplastoma,lj se
e A BT AR R T S Sa R

JSPERSR LA OBSARYS EP ﬁogﬁfgq,ge@,a%stm &M%Yt%ﬁe FLT 1

appears to be activated by endogenous HGF under growt
(enrdideaadbissuatigawiinsinaeidppendograus DSt die-2
endogenous Met may result in decreased growth and/or survival.
{@309) (RégdviGwelldSngr ehgsamboapdigin el ibiisitar, sakeyhpiatddealth,
(Corning, NY, Cat. #3365) by adding 800 cells per well in IMEM
Egiensitio(GIbd Reraarstotkuitdainm, WatagH Banzseadpnamide,4-(5-(4-
containing 5% FBS. After approximately 24 hours, each of eleven

chipreriryOneiiunmmesth ek ft et ir-winvstias e aloMVE
0 was added to separate wells - cells. The
8@?&%3&%8@% ME&%@%&’&%’&’%‘%@Z’%@&%ilJtions
: ml . /mf..3. /ml 1. /ml, 0.
B e o S e
midgéirh e psieNiBRANIRSIs LA S, RFLPIRRNE RS ARG BBwin

addition of the antibodies to HGF, the media was removed from
fahierpiRies Pl ealAcvRIal T Vith 1 RrhaliléNain)), disulfide with
trichloroacetic acid (Sigma Inc., St Louis, MO Cat#:1-9159) per
havediramdnncldsaletirgt 40 Fapfa2-tiaindifize) Wik iiyend rbBed fgand;
_times with tap water. The fixed cells were stained with 100 pl of
intedewigntts interigwide By $idBR Jigand wstiMo Bihantisod a2 TNFLY%
acetic acid (Fisher, Pittsburgh, PA Cat#: UN2789) b%{a ten minute
anigpuaisPad rilmreserierauiR e sl airastiRivG cie/ ek
ere washe [ ith 1% acetic acid. and air-dried. Th
e SHRAN T Al ) AR o AP P A WEIC9 D A Rer AL VEGE
’ lec vices, Sunnyvale,
o e R TR G veor.
RPIHGIEEFIRD Q%%&ﬁbﬁ%@ﬁﬁyﬂd%wkﬁj SRRARH Rl egfhas
survival/proliferation over the 7-day assay period. To calculate
IC50values, the percent inhibition was calculated compared to
cells incubated with an isotype control antibody, or with no

antibody. The IC50 values were ciftulated using the four 4
parameter fit equation and the Excelfit software package, version *
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beginning on day 2 after injection of the U-87 MG cells. Tumor
measurements and body weights were recorded twice per week
for 30 days, and tumor volumes were calculated using the formula:
length x width x height. Results were analyzed with the StatView(r)
statistical program (SAS Institute, Inc., Cary, N.C.) using repeated
measures ANOVA, followed by Scheffe's post hoc test. [0314]

R A A RS R . 0. Am

) ] . . . -
RO SRR IR AT HORY i S WAEIGHER for any
tharRaRydgdhetBumRRLIRRIRRIS Atk dase ikPiiRld 8) ¥ or both of

no measurable tumor is indicated in parenthesis. For the two
highesirdusesitesias (dGtligaadmipieresivies pERMBRIrEOHAY-2 are
administered twice per week, the inhibition of tumor growth was
dtatiwrical s iyhifiezindivh enedmparectitodiast desanbad|b mddishay U.S.
the isotype control at 30 pg twice per week (human |

G2
Raters ApvliaiparonROUSRIRAAES g eRpndbeiadGTaBalisftion No.

ignificant, growth inhibition was seen with the 2 lower doses (1
O el AT SalGPat B eslenls glavicn are

ean standard errqr: n=10 animals per gro <0, as
R BB R R R el e
HeERBHRAURS ARE KRB (R ARG LWl IR TGOGEIR e,
inhibition of tumor growth at the higher doses. B. U-87 MG
- Yappaiadt s ablishinchbineasenMedebosn2 20822k sbddsMadied o PCT
in serum-free media were injected into nude mice, following the
© - Ppichiice: dNecugSe3/860784)) andipyhlisAdALUTSIrFatendyplication No.
allowed to grow for approximately two weeks until they reached a
VORI I8 che e isstisrefivitisiparidweceh vivsiog evated ivetiicence in
to HGF began. The mice were treated twice per week with
&aipsatretn .4 at 200 jig' 100 jig, or 30 jig twice per week
beginning on day 16, as indicated by the arrows in Figure 16B.
Tumorj0diihe wasQeeaiured@drevaiyagerts idelsdebbdi@eve! fimited
The number of animals (out of 10) with no measurable tumor on
tyisdidentdransothelsirerdaanalogues it ifitdisesof U-87 MG
tumor growth was observed at all doses. Statistically si&g{;‘jcant

- REFEeTpIRRkroRalen RO AR AR B0, In
A AR e B W S o -
A R SR e

B?%%yipyra[%&héﬁ%?ﬂ%?@%@%@r{-@ 482Dy RhiRg SRk dione);

antibodies to F discussed in Example 6 in.the U-87 MG tumor

BlpaekeisruRgeskibfpiBRTMenbl A ipy TogsyiaRs-arly artially
inhibited tumor growth in the minimal residual disease model was
divisarbdPgdiinninéhynrddbelHspoyrseest BhdiyliBagboadith)o]lbis-1,3-
suggested that 5 jig twice per week would give partial inhibition by
fephbihalreidisutionic roid irirrsoditinesallioNeaaZgidhiefid 1498 ((B)-

comparing up to 5 different antibodies to HGF were conducted.

ReExaRe-Aitmidersy hestiRyarthdrtavirhentis 4 elrnderesd)-2-pro

and 16D. The ** indicates, thos ibodies to HGF that . .
SRR R eI EHHBaREl e iazgng i ST
Isotype control IgG2 antibody (p<0.0001). [0317] Similar rank
ordering experiments were perform Q using the established U-87

disease model discussed in Example 118. In those experiments, a
dose of 10 ug, 2X per week was used. Results from two of these

e e e 4 b g e YA ST A A



wherein the polypeptide, in association 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
ide is an antibody. 5. An

%3%”1??%ﬁ&%@%ﬁ%ﬁ%ﬁgﬁﬁﬁaﬁwﬁpEémmﬁoﬁﬁ@%@éﬁe
T AR R B SR R e
SPR3BANRERER2 RESTIN: WQ%@&%@%%Q@E&@&%@&M%

amino acid sequenceabcdefghijkl m ein amino acid a is

rAelRpLethirem Y518 1-8LaN N pOFElURRNE AN ARd D i8]6-(1,2 4-
selected from serine or alanine; amino acid c is serine, amino acid
thisstighdbbayle3-pmidazagit-H-{S-geiteieshitahyigshinslAdysipaidmamine);
aspartic acid; amino acid f is selected from valine or isoleucine or
rieiybhpleseteseininbiteci P iresionteld frsad lgtrase prinomastat (INN)
phenélalanine or is not present; amino acid h is selected from

(ChehyraissHy -tirdémersivienorhnadisitiehenit-3eid i is serine

) : i idj i 1 : [ id k
SR sy o s
e R B B REaRa E e AN e

03BV RAGHSETIS SAlRSIRS 1T ORA ARRARM @(Qfgﬁﬁft‘i‘%ﬁglt%iz@@%@
is selected from tyrosine, aspartic acid, tryptophan, or asparagine;
daneiiR:ag B8 RurRexdrstineatit P asselesiggHsapneipaipero-
glycine, or asparagine; wherein CDR2a comprises the
Iamimoctioyti Séqueyibe-reattroaxyp hdrengijziyllnh Bbehrdsliselsetbd
from tryptophan, alanine, vane, glutamic acid, or glycine; amino
methasdl; dEteoaedinosd aotibroyedipbabheied ifrpringrnmieckensl
from threonine, serine, or as[;artic acid; amino acid v is selected

aRAdir i@ A%E (R ARG -RuAinYY-SkitaehthelihRlRgraR: -

acid, glutam)j r alanipe; ino.acid X js.selected f

oA R S R A RS SRR R o
ises, n0.aci ; b e d e fh wherein,.

S e fattcnon LR gere
t 5} HRD-SAHTIRRNAS IHARES <27 ALE I BIRFA B ACHiBNS,

selected from tyrosine, histidine, alanine, or serine; amino acid b’
elgsslamicadnarRheatRiaNTE, BYPS BRiapesiaangasparagine,

or isoleucine; amino acid c' is selected from serine, glycine, or
aRgipgengiie iranihiior, ami il ispeealesite gétainguaintdb iy §iRel 11142 (4,5-

threonine, phenylalanine, aspartic acid, leucine, or tryptophan;
dieirexadidexesgeaeid: tamatooxyid-{2enethhe-6-metbylptesent;

amino acid g' is tryptophan, leucine, praline,‘%grgsine, or

butemvier@nylid a¥mse sl Hord-thib saieR: dpirpray R B)-alpha-
therein the fi | tide, i lati ith tibody
G DY e e BT S R HEBRRS e TP bRt
-IGE). ji I t] isi .
e e S e S R S T
fifroBREPy AIVHPR B YOEERIB, GIRR B CRIRRSISSAJRR ARSIt agonist;
~ sequence a bcdef g, wherein amino acid a is serine orisnot .
present; amino acid b is selected from aspartic acid or glycine, or '
is not present; amino acid c is seﬁ%egl from aspartic acid, glycine,

serine, valine, threonine, or isole e; amino acid d is tyrosine;
- amino acid e is selected from tyrosine or glycine; amino acid f is

PR R R Y S [ B PR R Y R PR [



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 a light chain comprising a
second variable region comprising an amino acid sequence at
least 90%, 95%, or 99% identical to an amino acid sequence

SEQ ID NQ: 24, 26, 28, 30, 32, 34, 36, 38, 40, and
B D Ry R L e 8 2rein tne
] atle €404 elected fram: @),
R R SR R ol oo
fiuphindfedetitfichid @heledodiuhéhd, FEB 3675395 3:12-1,
2.40.1, and 3.10.1; b) binds to the same epitope of HGF as at
|pasbongtasTihiodyiseleeiad Hgiribidqlz-didfehrbofihidebilBdethyl-1H-
1.74.3,1.75.1, 2.4.4,2.12.1, 2.40.1, and 3.10.1; and c) binds to
thersdent 2adtitiearbsnyiativoilns-H\SA-legdttbale mattibafynietetdid
from1.24.1,1.29.1, 1.60.1, 1.61.3,1.74.3,1.75.1, 2.4.4, 2,12.1,
zndeihalighmongcyteqctivatisgaahieniigin g . AfeGr & arfjseretaims
5-8, wherein the specific binding agent is an antibody. 10. The o
BB i - NIRRT YRR AN HPR ansistati
re connected.by a linker. 11. The antibod: im 9, which is a
R 5o Tl oo S P B o8 e Slati ou
e i I0DARH | . .
e O Sl o200 o g s
OsdT: BIBMIIDE ARRES TANtIBgEMidRd heenitednpicians
which is an (Fab')2 antibody. 196.Trlwéel%n{;§ody of claim 9, whiciﬁ?s?n
ghiirihin geranCaDItHRALY alfifa Tohadim oecly safrploamgRinviibah aATIH; A 36;
humanized antibody. 18. The antibody of claim 9, which is a
Saipharituantibedioxyorraesigribedycetatini(f-alpivhk idHiatrtyloxy)-9-fluoro-
antibod¥ inhibits bindi%r:%é)f HGF to a c-Met receptor. 20.An

Ronaibyrasndiné-aer pratrdionel SpBetietsriiiglinisitaebsasingeid (-
laim 7. .The. isolate Il line of claim 20, wherein the .
U oo S B oL o Ba B AP EIRBEAIR FEin i 0
ific hindi i nar, icall _
gé&?&dfﬁ%gf&%%%y%ﬁ 75%?93%%%%1%555 e%}gll%igoi-%

acceptable carrier. 23" 'corﬁ_pr| ion o “Wherel
B Eﬂ%‘(g? IR g %?%Acﬁﬁgbx ﬁN@%égéﬂéA%p entacse -

sulfate); Alvocidib (4H-1-Benzopyran-4-one, 2-(2-chlorophenyl)-5,7-diiydroxy-
8-(3-hydroxy-1- methyl-4-piperidinyl}- cis~(-}-) (C21 H20 CIN O5); E 7820.; SuU
11248 (5-{3-Fluoro-2-oxo-1,2-dihydroindol-(3Z)-ylidenemethyl]-2,4-dimethyl-
1H- pyrrole-3-carboxylic acid (2-diethylaminoethyl)amide) (€22 H27 F N4 02);
Squalamine (Cholestane-7,24-diol, 3-{[3-[(4-aminobutyl)aminopropyllamino]-,
24-(hydrogen sulfate}, (3.beta.,5.alpha.,7.alpha.)-) (C34 HE5 N3 05 S);
Eriochrome Black T; AGM 1470 (Carbamic acid, (chloroacetyl)-, 5-methoxy-4-

{2-methyl-3-(3-methyl-2- butenyljoxiranyl} -1-oxaspiro[2,5] oct-6-yi ester, [3R-

. 88



GREEN, LARRY L. MANG, KE 120> SPECIFIC BINDING AG
130> 6843.51-304 140> 1.41> SEQUENCE LISTING STO
HEPATOCYTE GRO FACTOR :210>1:211>.387 1212> DNA:
:213> Avrtificial Sequence :220> :223> Description of Artificial
Sequence: Synthetic chain V region (Vk, 1-L15) f :400> 1
Ltggacatga Gatgcgaca ytcaccatca taaccaggga :catcaaggt

R S BT R oo o
1000; AZD 2171; ABT 828; KS-interleukin-2; Uteroglobin; A 6; NSC 639366
(1‘[3-(Diethyiamino)~2—hydroxypropyi.amino}-d,-(oxyran-z—
yimethylamino)anthraguinone fumerate) (C24 H29 N3 O4 . C4 H4 O4); ISV
616; anti-ED-B fusion proteins; HUI 77; Troponin {; BC-1 monoclonal
antibody; SPV 5.2; ER 68203; CKD 731 (3-(3,4,5-Trimethoxyphenyl)-2(E)-
propenoic acid (3R,4S,58,6R)-4~[2(R)- methyl-3(R)-3(R)-(3-methyl-2-
butenyl)oxiran-2-ylJ-5-methoxy-1-~ oxaspiro[2.5]oct-6-yi ester) (C28 H38 O8);
IMC-1C11; aaATlll; SC 7; CM 101; Angiocol; Kringle 5; CKD 732 (3-{4-{2-
(Dimethylamino)ethoxylphenyl}-2(E)-propenoic acid)(C29 H41 N 08); U 895,
Canstatin: SQ 885; CT 2584 (1-]11-(Dodecylaminc)-10-hydroxyundecyl}-3,7-
dimethylxanthine{C30 H55 N5 O3); Salmosin; EMAP il; TX 1820 (1-(4-
Methylpiperazino)-2-(2-nitro-1H-1-imidazoyl)-1 -ethanqne) (C10 H15 N5 O3);
Alpha-v Beta-x inhibitor; CHIR 11508 (N-(1-Propynyl)glycyl-[N-(2-
naphthyl)]gchyi—[N~{car’bamoylmethy!)}giycine bis(4- |
methoxyphenylimethylamide)(C36 H37 N5 O6); BST 2002; BST 2001; B
0829; FR 111142: 4 5-Dihydroxy-2(E)-hexenoic acid (3R,485, 5S, 6R)-4-
[1(R),2(R)-epoxy-1,5- dimethyl-4-hexenyl]-5-methoxy-1-oxaspiro[2.5]octan-6-
vl ester (C22 H34 O?);- and kinase inhibitors including, but not limited to, N-(4-
chlorophenyl)-4-(4-pyridinyimethyl)-1 «phthaiazingmiﬂe; 4-{4{[[l4-chloro-3-
(trifluoromethylphenyllamino]carbonyljaminolphenoxy]-N-methyl-2-
pyridinecarboxamide; N~[2—(diethylamino)ethyil-s-{.(5—ﬂuoro—‘l 2-dihydro-2-oxo-~
- 3H-indol-3-vlidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide; 3-[(4-

bromo-2,8-difluorophenyiymethoxy]-5-[{[{4-(1-
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ecagctoctg Ccagtctcca gagtdagggt cCtcctgatc tggatctggg ttactittgt
aatcaaa gggctcctgc tcttccgtgt attagcagct tatgaagcat acagatttca
caacaggcta tgctctggtt ctgcatctgt ggttagcctg ccagtttgca ctctcaccat
acggtttccc cccaggttcc 60. aggagicaga,.120 gtatcagcag 180'
aagtggggtc 240 cagoagcctg 300 geggacgtte 360 :210>2 :211>
423 :212> DNA :213> Artificial Sequence :220> :223> Description

S R RS SRR
B P R e+

tggagtctgg gggag
CHEERORHRINEA8IE8 e SHAGLAAR JaRI LA MEHORAE P methyl]-5-oxo-
ccaggctcca 180 ;9gaaggggc 'tggagtgggt ttcatacatt agtagtagtg

regirdsssialaciisganold d-cResielgita nggsopgbdseacuaiciinethyi-
agggacaacg ccaagaactc actgtatctg 300 . 2/83 <210> 3
glycine; N-[5-[[[5-(1, 1-dimethylethyl)-2-oxazolyllmethyijthic]-2-thiazolyl}-4-
piperidinecarboxamide; N-[3-chloro-4-[(3-fluorophenylimethoxylphenyl}-6-[5-
[{{2-(methylsulfenyl)ethyl]amEno}methyI]-Z-furany!}—4~quinazolinamine; 4-[(4~
Methyl-1-piperazinylymethyl}-N-[4-methy}-3-{[4-(3-pyridinyl)-2-
pyrimidinylJamino]-phenyllbenzamide; N-(3-chloro-4-flucrophenyl)-7-methoxy-
6-[3-(4-morphdlinyl)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-
yiphenyl)amino)-3-pyridinecarboxamide; 2—(((4-fluorophenyl)methyi)arﬁino)-
. N-(3-({(((2R)-1 -metHyI—Z—pyrroiidinyl)methyl)oxy)—5-(triﬂuoromethyi)phenyl)-?:—
- pyridinecarboxamide; N~[3—(Azetidin—3-ylmethoxy)-5-triﬂuoromethyl-pheny[}-Z—
" (4-fluoro-benzylamino)-nicotinamide; 8-fluoro-N-(4-(1-methylethyl)phenyl)-2-
((4-pyridinyimethy[)amino)-B«pyﬁdinecarboxamide; 2-({4-
pyridinylmethyhamino)-N-(3-(((28)-2-pyrrolidinyimethyljoxy)-5-
(triﬂuoromethyi)phenyl)~3-pyridinecarboxaniide; N-(3-(1, 1-dimethylethyl)-1H-
“pyrazol-5-yl)-2~((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; N-(3,3-
- dimethyl-2,3-dihydro-1-benzofuran-6-yl)-2-({(4-pyridinylmethyljamino}-3-
- pyridinecarboxamide; N-(3-((((28}-1-methyl-2-pyrrolidinyymethyl)oxy)-5-
(triﬂuoromethy!)phenyi)—Z—((4—~pyridinyimethy[)amino)-S-pyrEdinecarboxamide;

2-{(4-pyridinylmethyhamino}-N-(3-((2-(1-pyrrolidinyhethyloxy)-4-
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<211> 399 <212> DNA <2.13> Artificial Sequence . <220> <223>
Description of Artificial Sequence: Synthetic HGF 1.29.1 Light
chain V region (Vk, 4-H3) <400> 3 atgetgttgc gacatcgtga
atcaactgca tggtatcaga gaatccgggg atcagcagcc ccgtggacgt
agacccaggt tgacccagtc agtccagcca agaaaccggg tccctgaccg
tgcaggctga tcggccaagg cttcattect tccagactcc gagtprtttt acagectoct

e R TSGR G B RB Bt A caBidciyaro-

L T
e e
PRGOS ARBEE HEdingR iR AN Y 188 Imethyl)oxy)-
3-33)- hulgG2 C region
S-{trifluoromethyliphenyl)-2-((4-pyridinylmethylamino)-3-
pyridinecarboxamide; N-(3-(4-piperidinyloxy)-5-(triffuoromethyljpheny!)-2-((2-
(3-pyridinyljethyljamino)-3-pyridinecarboxamide; N-(4,4-dimethyl-1,2,3,4-
tetrahydro-isoquinolin-7-yl}-2-(1H-indazol-6-ylamino)-nicotinamide; 2-(1H-
indazol-6-ylamino)-N-[3-(1-methyipyrrolidin-2-yimethoxy)-5-triflucromethyi-
phenyl}-nicotinamide; N-[1-(2-dimethylamino-acetyl)-3,3-dimethyl-2,3-dihydro-
1H-indol-8-yi}-2-(1H-indazol-5-ylamino}-nicotinamide; 2-(1H-indazol-6-
ylamino}-N-[3-(pyrrolidin-2-yimethoxy}-5-frifluoromethyl-phenyl}-nicotinamide,;
N»('l—acetyt-3,3-dimethy!-2,3-dihydro—1 H-indol-6-yl)-2-(1H-indazol-6-ylamino)-
nicotinamide;- N-(4,4-dimethyl-1-ox0-1,2,3,4-tetrahydro-isoquinolin-7-yl)-2-(1H-
indazol-6-ylamino)-nicotinamide; N-[4~(tezt~butyi_)~3~(3-
piperidylpropyi)phenyi}j2-(1 H-—inﬁazcl—6~ylamino)(S-pyfidy!)}carboxamide; N-[5-
(tert~butyl)Esoxazol;S-yl][2~(1 H-indazol-6-ylamino)}{3-pyridyl)lcarboxamide; and
N-{4-(tert-butyh)phenyl}{2-(1H-indazol-6-ylamino)(3-pyridyl)lcarboxamide, 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; |
5,890,141; U.S. Publication No. U320030105091; and Patent Cooperation
Treaty publication nos. W001f37820; WQO01/32651; W0O02/68406;
WO02/66470; WO02/55501; WO04/05279; WO04/07481; WO04/07458;

W004109784'; WO02/52110; WO80/45009; WOSB/35958; WO00/59509;
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<400,..4 atggagtttg ggctgaact gtgcagctgg tggagtctg tgtgcagegt
ctggattca ggcaagggac tggagtggg gactccgtga agggccgat
caaatgaaca gcctgagag ggcgagggtt ttgactact gttgctcttt gtocagcctg

tatggcatgc tggtatgatg agagacaatt gctgtgtatt accctggtca taagaggtgt
ccagtgtcag 60 . ggaggtccct gagactctcc 120 actgggtccg ccaggetccg
180 giagtgataa atactatgca 240 ccaagaacac gctgtatctg 300.

TR g S aa e

gf il 1 8hfied BYHISHMEGE: hiPplubdgbi chain V region
.(VK, 1-A20) <400> 5 atggagatga gggtgoccgcgtcagctcctg

ggactcetge.tgctetgg tccc atac 6 tgt
ccagtctcc %cetccet&t c?g cg%cga%a%%g g%’%%&%%@% agent to HGF
paeleelels et To e eTes &ﬂ@%ﬁﬂg&m%ﬁgﬁ@&mﬁ% treatment

aaaccaggga aagttcctaa gctcctgatc tatgttgcat ccactttsca atcaggggtc

AR S8R d6eatous28dBRisiaagiRtRgatepetmEansaihg agent
cagcagcctg 300

to HGF may be administered prophylactially to prevent or mitigate the onset of
bone loss by metastatic cancer. In certain embodiments, a specific binding

- agent to HGF may be administered for the freatment of an existing condition

of bone loss due to metastasis.

[01831 Exemplary cancers include, but are not limited fo, breast
cancer, colorectal cancer, gastric carcinoma, glioma, ﬁead and neck
squamous cell carcinoma, hereditary and sporadic papillary renal carcinoma, .
leukemia, lymphoma, Li-Fraumeni syndrome, malignant pleurat
‘mesothelioma, melanoma, multiple myeloma, non-small cell lung carcinoma,

- psteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, small celf
lung cancer, synovial sarcoma, thyroid carcinoma, and transitional cell

carcinoma of urinary biadder.

[0184] in certairé embodiments, a specific binding agent to HGF
may be dsed alone or with at least one additional therapeutic agents for the
treatment of cancer. In certain embodiments, a specific binding agent to HGF

s 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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cagcctgaag atgttgcaac ttattactgt caaaactata acagtgaccc gctcactttc
360 ggcggcggga ccaaggtgga gatcaaa387 <210> 6 <211> 417
<212> DNA <213> Artificial Sequence <220> <223> Description
of Artificial Sequence: Synthetic HG? 1.60.1 Heavy chain V region
(Via, 111-02)- hulgG2 C region <400> 6 atggactgga gtgcagctgg
tgcaaggctt Hgacsagggc cagaagtttc gagctgagca ctacgctact

o@%&%@%ﬁ%@%@&%iﬁ%@%ﬁ&%}%gﬁ%ﬂtﬁgQciﬂ%grﬁ’éf:; NK2; a c-

tatgga cctottettg’ggctgaggtg cttcaccggc
S EAG S RSLIRT G AGRTIRSASO YL B0 %Gy 2RYcadh 1

ccacaggagc aagaagcctg gggcctcagt tactatataa actgggtgceg

racdriataACRIRETIEpEgaIMRINgAaART!- HRIERLEAGACREIYIRE! including,
actgtgcgag. caagggacca cggtcaccgt ceacteccag 60' gaaggtotcc

b2 0ci diamjyet b i@ Oraendtia ft2 i 8sadgricisitaty Gheragdbntggstar
360 ctctagt 417

therapies, anti EGFR, a COX-2 inhibitor, Celebrex™, Vioxx™,; a vascular

endothelial growth factor (VEGF), a VEGF modulator, a fibroblast growth

factor (FGF), an FGF modulator, an epidermal growth factor (EGF); an EGF

modulator; a keratinocyte growth factor (KGF), a KGF-related molecule, a

KGF modulator; a matrix metalloproteinase (MMP) modulator.

[0185] 'In certain embodiments, a specific binding agent to HGF
is used with particular therapeuﬁc agents o 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 retinop.athy, in certain embodiments, in
view of the condition and the desired level of treatment, two, three, or more
égents may be administered. In certain embodiments, such agenis may be
provided together by inclusion in the same formulation. [n certain
embodiments, such agents and a specific binding agent to HGF may be
_prcvfded 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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<210> 7 <211> 287 <212> DNA <213> Atrtificial Sequence <220>
<223> Description of Artificial Sequence: chain V region (VK,
1-01e/08) Synthetic HgF 1..61.3 Light <400> 7 atggacatga
agatgtgaca gtcaccatca aaaccaggga ccatcaaggt cagcctgaag
ggccagggga gggtgcccgce tccagatgac cttgccagge cagCacctaa
tcagtggaag atattgcaac ccaagctgga tcagctcctg gggctcctge

b Do S U R
S S

- HRGiRWIAIHPEFPB 1o HGF may be included in the same vector. In certain
| embodiments, the genes encoding protein agents and/or a specific binding
agent to HGF may be under the control of the same promoter region. in

- cerfain embodiments, the genes encoding protein agents and/for a specific

. 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, solubfiizer,

emulsifier, preservative andfor adjuvant.

{0187] in certain embodiments, .the invention provides for
pharmaéeutica! compositions comprising a specific binding agent to HGF and
a therapéutica!iy effective amount of at least one additional therapeutic agent, |

together with a pharmaceutically acceptable diluent, carrier, solubifizer,

emulsifier, preservative and/or adjuvant.

[0188] In certain embodiments, the present invention is directed
to therapies comprising a specfﬁc binﬁing a'gent to HGF and at least one
serine protease inhibitor, and methods of treatment using such therapies. In
certain embodiments, a therapy comprises a-specific binding agent to HGF
and a serine profease inhibitor and at least one additional mo{écule described

herein.
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<210> 8 <211> 444 <212> DNA <213> Artificial <220> <223>
Descriptio chain .V re Sequence of Artificial Sequence: Synthetic
HG? 1-6 ,3 Heavy ion (Vii, 4-31)- hulgG2 C region <400> 8
atgaaacacc gtgcagctgc ,tgcactgtct cacceaggga tgtggttett
aggagteggg ctggtggctc agggcctgga cctcctgetg cdcaggactg
catcagcagt gtggattggg gtggcagctc.ccagatgggt gtgaageott

cacagaccct gatggttact actggagCtg tacatgtattacagtg
cotgtdaBao0 otodB A o At A g AAE B 240
protease/protease inhibitor balance can lead to protease-mediated tissue

destruction, including, but not limited to, tumor invasion of normal tissue

leading fo metastasis.

01901 in certain embodiments, a specific bindiﬁg agent to HGF
may be used with at least one therapedutic agent for inflammation. in certain
embodiments, an a specific binding agent fo HGF may be used with at least
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 infraceliular molecules |
invoived in inflammation pathways, wherein such infracellular molecules
include, but are not limited to, jnk, IKK, NF-kB, ZAP70, and Ick. Certain
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, pharmaceuﬁéaf compositions will
inciude more than one different a specific binding agent to HGF. In certain
embodiments, pharmaceutical compositions will include more than one a

specific binding agent to HGF wherein the specific binding agents to HGF

. bind more than one epitope.
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4/83 aacccgtccc tcaagagtog agtcaccata tcagtagaca ctgaagctga
gctctgtgac tgccgeggac acggccgtct cttcattact atgatagtag tggttattac
tacggcggtg gggacaatgg tcaccgtctc tagt cgtctaagaa ocagttet= 300
attactgtgc gagatcccac 380 cttttgatat ctggggccaa 420 444 <210>9
<211> 387 <212> DNA <213> Artificial Sequence <400> 10

atggactgga gtgcagctgg tgcaaggctt ggacaagggc cagaagtttc i
gagctg tacgctact _cctggaggat tgcagtetqg ctggatacac . _
.
%@F@F’a@%’%@WWQQQ&?@@@@R%%QQQ%@%Q%%%%%nlirations
cgtotgaggc gtggcagcag ccataggagc aagaagecig gggeeicag

actggstgeg aaccctaaca gtggtsgoac agggacacgt
ccatcagcac gccgtgtatt actgtgegag caagggacca cggtcaccgt

[0193] - In certain embodiments, the pharmaceutical composition
may contain formulation materials for modifying, maintaining or preserving, for

- example, the pH, osmolarity, viscosity, clarity, color, isotonicity, odor, sterility,
stability, rate of dissolution or release, adsorption or penetration of the
composition. In certain embodiments, suitable formulation materials inciude,
but are not limited to, amino acids (such as glycine, glutamine, asparagine,
arginine or lysine); antimicrobials; antioxidants (such as ascorbic acid, éodium
sulfite or sodium hydrogen-sulfite); buffers (such as borate, bicarbonate, Tris-
HCI, citrates, phosphates or other organic acids); bulking agents (such as
mannitol or glycine); chelating agents (such as 'ethyienediaminé tetréaéetic
acid (EDTA)); complexing agents (such as caffeine, poiyvinylpyrrolidone,

. beta-cyclodextrin or hydroxypropyl—beta-cyclodextrin}';‘ fillers;
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 polyviny!byfrolidone); low molecular weight
polypeptides; salt-forming counterions (such as spdi;:m); préservatives (such
as benzalkonium chloride, be.nzoic acid, salicylic acid, thimerosal, phenethyl
alcohol, methylparaben, propylparaben, chiorhexidine, sorbic acid or
hydrogen peroxide); solvents (such as glycerin, propylene glycol or

- polyethylene glycol); sugar alcohols (such as mannitol or sofbitol); suspending
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ccaCteCcag 60: gaaggtotcc 120 acaggcccct 180 laactatgca 240
agcctacatg 300 .agaactggaa 360 ctctagt- 417 <210> 11 <211>
387 <212> DNA <213> Artificia equence <220> <223>
Description of chain V region <400> 11 atggacatga gggtgcccgc
aggtgtgaca tccagatgac gtcaccatca cttgccgggc tcagctcctg
gggctcctgc tgetctggtt Cccaggtgcc 80 ccagtctcca tcctocctgt

Ctgcatctgt agga acaga aag cagggc attagaaatg atttag ct
9@@@&%@& fs of/#stiag &Sa S TS e Eorbitan

es eq_ct%c tCC Ft gac%ags%or afe 20, polysorbate 80, friton,

tromethamine, lecithin, cholesterol, tyloxapal); stability enhancing agents
{such as sucrose or sorbitol); tonicity enhancing agents (such as alkali metal
halides, preferably sodium or potassium chloride, mannitol sorbitol); delivery
vehicles; diluents; excipients andfor pharmaceutical adjuvants. (Remingfon's
Pharmaceutical Sciences, 18" Edition, A.R. Gennaro, ed., Mack Publishing

Company {1890).

[0194] In cerfain embodiments, a specific binding agent to HGF
and/or a therapeutic molecule is linked to a half-ife extending vehicle known
in the art. Such vehicles inciude, but are not fimited to, polyethylene glycol,
and dextran. Such vehicles are described, e.g., in U.S. Application Serial No.
06/428,082 and published PCT Application No. WO 99/25044, which are

hereby incorporated by reference for any purpose.

[0195] [n certain embodiments, the-optim'al 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.

{0186] In certain embodiments, the primary vehicle or carrier in a

pharmaceutical composition may be either agueous or non-aqueous in nature.
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ccatcaaggt tcagcggcag tggatctggg acagaattca ctotcacaat
cagcagcctg 300 cagcctgaag attttgcaac ttattactgt ctacagcatg
atagttaccc gctcactttc 360 92039a-498a ccaaggtgga gatcaaa 387

For exampile, in certain embodimeﬁts, a suitable vehicle or carrier may be
water for injection, physiological saline solution or artificial cerebrospinal fluid,
possibly supplemented with other materials common in compositions for
parenteral administration. In certain embodiments, neutral buffered saline or
saline mixed with serum albumin are further exemptary veﬁic!es. in certain
embodiments, pharmaceutical compositions comprise Tris buffer of about pH
7.0-8.5', or acetate buffer of about pH 4.0-5.5, which may further include
sorbitol or a suitable substitute therefore. In certain embodiments, a
composition comprising a specific binding agent to HGF, with or without at
Eeasf; one additional therapeutic agents, may be prepared for storage by
mixing the selected composition having the desired degree of purity with
optional formulation agents (Remington’s_Phannaceutica! 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 agenté, may be formulated as a

Iyophilizate using appropriate excipients such as sucrose.

{06197] 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 oréliy. The preparation of such

p_harmaceutica!iy acceptable compositions is within the skill 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 raintain the composition at
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<210> 12 <211> 432 <212> DNA <213> Atrtificial Sequence

- <220> <223> Description of Artificial Sequence: Synthetic HOF
1.75.1 Heavy chain V region (Vh, VO4-31)- hulgG2 C region
<400> 12 atgaaacacc tgtggttctt cctcctgctg gtggcagotc ccagatgggt
cctgtCccag 60 gtgcagetge aggagtcggg cccaggactg gtgaagoott
cacagaccet gtcoctcacc 120 tgcactgtct

physiological pH or at a slightly lower pH, typically within a pH range of from

about 5 fo about 8.

[0199] In certain embodiments, when parenteral administration
is contemplated, a therapeutic composition may be in the form of a pyrogen-
free, parenterally acceptable aqueous solution comprising a desired specific
binding agent to HGF, with or without additional therapeutic agents, in a
pharmaceutically acceptable vehicle. In certain embodiments, a vehicle for
pérenteral injection is sterile distilled water in which a specific binding agent to
HGF, with or without at least one additional therapeutic agent, is formulated
as a sterile, isotonic solution, properly preserved. In certain embodiments, the
' preparation can involve the formulation of the desired molecule with an agent,
such as injectable microspheres, bio-erodible particles, polymeric compounds
(such 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 circuiation. In certain embodiments, implantable drug delivery devices

may be used to introduce the desired molecule,

[0200] in certain embodiments, a pharmabeutical composition
may be formulated for inhalation. In certain embodiments, a: s”f:seciﬁc binding
agent to HGF, with or without at least one additional thefapeuﬁc 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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ctggtggcto catcagcagt ggtggttact actggagctg gatccgccag 180
cacccaggga agggcectgga gtggattggg tacatctatt acagtgggag
cacctactac 240 aacccgtccc tcaagagtcg agttaccata tcagtagaca
cgtctaagaa ccagttetce 300 ctgaaggtga gctctgtgac

for aerosol defivery. in certain embodiments, solutions may be nebulized.
Pulmonary administration is further described in PCT application no.
PCT/US94/001875, which describes pulmonary delivery of chemically

maodified proteins.

[0201] n cerfain embodiments, it is contemplated that
formulations may be administered orally. in certain embodiments, a specific
binding agent to HGF, with or without at least one additional therapeutic

-agents, that is administered in this fashion may be formulated with or without
“"those carriers customarily used in the compounding of solid dosage forms
such as tablets and capsules. in certain embodiments, a capsule may be
designed to release the active portion of the formulation at the p}oint in the
gastrointestinal tract when bicavailability is maximized and pre-systemic
degradation is minimized. in certain embodiments, at least one additional
- agent can be included fo facilitate absorption of a specific binding agent to
-HGF and/or any additional therapeutic agents. In certain embodiments,
 diluents, flavorings, low melting point waxes, vegetable oils, lubricants,
- suspending agents, tablet disintegrating agents, and binders may also be

employed.

[0202] - - In certain embodiments, a pharmaceutical composition
. may involve an effective quantity of a specific binding agen{ té HGF, with or
without at least one additional therapeutic agents, in a mixture with non-toxic
excipienis which are suitable fqr the manufacture of tablets. In certain
~embodiments, by dissolving the tablets in sterile wafér, or another appropriate

vehicle, solutions may be prepared in unit-dose form. In certain

98



tgccgeggac acggcecgtgt attactgtge gagagaccca 360 ctatggttcg
gggagttcga ctactacggt atggacgtct ggggccaagg gaccacggtc 420-
accgtctota gt 432 <210> 13 <211> 399 <212> DNA

embodiments, suitable excipients include, but are not limited to, inert diluents,
such as calcium carbonate, sodium carbonate or bicarbonate, factose, or
calcium phosphate; or binding agents, such as starch, gelatin, or acacia; or

lubricating agents such as magnesium stearate, stearic acid, or talc.

[0203] Additional pharmaceutical compositions will be evident to
those skilled in the art, including formulations involving specific binding agents
to HGF, with or without at least one additional therapeutic agents, in
sustained- or controlled-delivery formulations. In certain embodiments,
techniques for formulating a variety of other sustained- or controfled-delivery
means, such as liposome carriers, bio-srodible microparticles or porous
beads and depot injections, 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. In certain embodiments, sustained-release
preparations may include semipermeable polymer matrices in the form of -
shapéd articles, e.g. films, or microcapsules. Sustained release matrices may
- include polyesters, hydrogels, polylactides (U.S. 5,773,919 and EP 058,481),
copolymers of L-giutamic acid and gamrna ethyl-L-glutamate (Sidman ef al.,
lBiopo!ymers, 22:547-556 {1983}), poly (2-hydroxyethyl-methacrylate) (Langer
etal, J. Biomed. Mater.lRes., 15:167-277 (1981) and Langér, Chem. Tech.,
12:98-105 (1982)), ethylene vinyl acetate (Langer ef 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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<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: chain V region (0k, 4-83) <400> 13 Synthetic EGF
2.4.4 Light atggtgttgc agacccaggt cttcatttct ctgttgctct ggatctotgg
tgcctacggg 60 gacatcgtga tgacccagtc tocagactcc ctggctgtgt
ctctgggega gagggccacc 120 atcaaetgca agtccagcca gagtgtttta
ttcagoteca acaataagaa ttacttagct

several methods known in the art. See, e.g., Eppstein et al., Proc. Nali. Acad.

Sci. USA, 82:3688-3692 (1985); EP 036,676; EP 088,046 and EP 143,949.

[0204] The pharmaceutical composition to be used for in vivo
administration typically is sterile. In certain embodiments, this may be
accompiiéhed by ﬁlfration through sterile filtration membranes. In certain
embeodiments, where the composition is lyophilized, sterilization using this
method may be conducted either prior fo or following lyophilization and
reconstitution. In certain embodiments, the composition for parenteral
- . administration may be stored in lyophilized form or in a solution. in 'certainr
embodiments, parenteral compositions generally are placed into a container
having.a sterile access port, for example, an infravenous solution bag or vial

having a stopper pierceable by a hypodemmic injection needie.

[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 iyophilized
powder. In certain embodiments, such formulations may be stored either in a
ready-fo-use form or in a form (e.g., lyophilized) that is reconstituted prior to |

administration.

[02086] in certain embodiments, the present invention is directed

- {o 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 cerfain
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180' tggtatcagc agaztaccagg acagcctect aagttgctca tttactgggce
atctacccgg 240 tccctgaccg attcagtggc gaatccgggg agegggtetg
ggacagattt cactctcacc 300. atcagcagcc tgcaggctga agatgtggea
gtttattact

embodiments of this invention, kits containing single and mulfi-chambered

pre-filled syringes (e.g., liquid syringes and lyosyringes) are included.

10207} In certain embodiments, the effective amount of a
pharmaceutical composition comprising a specific binding agent to HGF, with |
or without at least one additional therapeutic agent, to be empioyéd
therapeutically will depend, for example, upon the therapeutic context and
objectives. One skilled in the art will appreciate that the appropriate dosage
levels for treatment, according {o certain embodiments, wilf thus vary
depending, in part, upon the molecule delivered, tﬁe indication for which a
specific binding agent to HGF, with or without at least one additional

.therapeutic agent, is being used, the route of administration, and the size
{body weigh{, body surface or organ size) and/or condition (the age and
general health) of the patient. In certain embodiments, the clinician may fiter
the dosage and modify the rdute of administration to obtain the optimal
therapeutic effect. In certain embodiments, a typical dosage may range from
about 0.1 pg/kg to up to about 100 mglkg or more, depending on the factors
mentioned above. In certain embodiments, the dosage may range from 0.1

pg/kg up to about 100 mg/kg; or 1 ug/kg up to about 100 mg/ky; or 5 pgfkg up

to about 100 mg/kg.

[0208] [n certain embodiments, the frequency of dosing will take.
into account the pharmacokinetic parameters of a specific binding agent o
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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gtcagcaata ttttagtcct 360 ccgtggacgt tcggccaagg gaccaaggtg
gaaatcaaa 399' <210> 14 <211> 426 <212> DNA <213>
Artificial Sequence <220> ,<223> Description of Artificial
Sequence: Synthetic HOP 2.4.4 Heavy chain V region (Vh, vp
4-31)- hulgG2 C region <400> 14 atgaaacacc tgtggttctt cctcctgcetg
gtggcagctc ccagatggat cctgteccig 60 gtgcagetga aggagtcggg

o e BRe g L AL AS R e himents, e
composition may therefore be administered as a single dose, or as two or
more doses (which may or may‘ not contain the same amount of the desired
molecule) over {ime, or as a continuous infusion via an implantation device or
catheter. Further refinement of the appropriate dosage is routinely made by
those of ordinary skill in the art and is within the ambit of tasks routinely

performed by them. In certain embodiments, appropriate dosages may be

ascertained through use of appropriate dose-response data.

10209] in certain embodiments, the route of administration of the
pharmaceutical composition is.in accord with known méthods, e.g. orally,
+ through injection by intravenous, intraperitoneal, infracerebral (intra-
pareﬁchymai), intracerebroventricular, intramuscular, intra-ocular, intraarterial,
intraportal, or infralesional routes; By sustained release systems or by
impiantation devices. In cerfain embodiments, the compositions may be
-administered by bolus injection or continuously by infusion, or by implantation

device.

[6210] - 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 impianfati“oﬁ device is used,
the device may be implanted into any suifable tissue or organ, and delivery of
the desired molecule may be via diffusion, timed-release bolus, or continuous

administration.
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catcagcagt ggtgtttact actggagctg gatccgecag 180 agggectgga
gtggattggg tacttctatt atagtgggaa cacctaccac 240 cacccaggga
aacccgtcCc tcaagagtcg agtgaccata

{0211] in certain embodiments, it may be desirable to use a
pharmaceutical composiﬁén comprising a specific binding agent to HGF, with
or without at ieas:t one additional therapeutic agent, in an ex vivo manner. In
such instances, cells, tissues and/or organs that have been removed from the
patient are exposed to a pharmaceutical composition comprising a specific
binding agent to HGF, with or without at least one additional therapeutic
agent, after which the cells, lissues and/or orgahs are subsequently implanted

back into the patient.

[0212] in certain embodiments, a specific binding égent to HGF
and/or any additional therapeutic agents can be deiiveréd by implanting
certain cells that have been genetically engineered, using methods such as
those described herein, to express and secrete the boiypeptides. In certain
embodiments, such cells may be animal or human cells, and may be
autologous, heterologous, or xenogeneic. In certain embodiments, the celis
may be immortalized. In certain embodiments, in order to decrease the
chance of an immuno!ogilcal response, the cells may be encapsulated to avoid
infiltration of surrounding tissues. In certain embodiments, the encapsulation
maletials are typically biocompatible, semi-permeable polymeric encicsures
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 fissues.

EXAMPLES
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tcagtagaca cgtctaagaa ccagttctcc 300 ctgaagCtga gctctgtgac
tgOcgcggac acggcecgtgt attactgtge gagagatcgt 360 agtggctacg
tctagt atcaccctga tgcttttgat atctggggcc aagggacaat ggtcaccgtc
420- atggaagccc cagctcagct tctettccto

{0213] The following examples, including the experiments
conducted and results achieved, are provided for illustrative purposes only

and are not fo be construed as limiting the present invention.
Example 1

Generation of Anti-HGF Hybridomas

[0214] Antibodies to HGF were raised in XenoMouse® mice (Abgenix,
Fremont, CA), which are mice containing human immunoglobulin genes. |
“ Three groups of Xeonouse® mice, groups 1a, 1b, and 2, were used fo
produce antibodies o HGF and are sunﬁmarized in Table 1. Group 1a
consisted of mice of thé XenoMouse® strain XMG2, which produces fully
human IgG2, antibodies. Group 1a mice were immunized with HGF. HGF
- was prepared using standard recombinant technigues using the sequence in

Nakamura et al., Nalfure 342: 440-443 (1989).

[0215] Group 1b-also consisted of mice of the XenoMouse® strain
XMG2, but Group 1h 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 lie Gly lte Thr Glu Leu Lys Lys Cys (SEQ D
NOC. 47). The TCE was conjugated to HGF by cross-linking through the C-
terminal cysteine of TCE to the N-terminus of HGF using Sutpho-SMQC
(Pierce, cat# 22322) and-dithiothreiotol (Fisher Scientific). The resulting
corjugated TCE-HGF was separated from unconjugated peptide using a

Centricon® column {(Amicon).
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ctgctactct ggetcccaga taccactgga 60 gaaatagtga tgacgcagtc
tccagccacc ctgtetgtgt ctccagggga aagagecacce 120 ctotoctgca
gggccagtca gagtgttgac agcaacttag cctggtaccg gcagaaacct 180
ggccaggetc ccaggctcct catctatggt gcatccacca gggccactgg
tatcccagcc 240 aggttcagtg

[0216] Group 2 consisted of mice of the XenoMouse® strain XMG1,
which pmdﬂce fully human IgG1, antibodies. Group 2 mice were immunized

with the conjugated TCE-HGF described above.

[0217] The mice of all three groups were injected with antigen (either
HGF or TCE-HGF) eight times, according to the schedule in Table 1. inthe
initial immunizations, each mouse was injected with a total of 10 pg of antigen
in the hind footpads (6 ug per footpad). Those En}ecﬁonsr coniained the
adjuvant TiterMax® (Gold (Sigma, Cat # T2684). In injecticns 2 through 7,
sach mouse was injected with a total of 5 ug of antigen in the adjuvant alum
gel (aluminum phosphate gel adjuvant; Superfos Biosector als, distributed by
E.M. Sargent Pulp and Chemical Co., Clifton NJ, cat # 1452-250). The final
injection' contaiﬁed a total of 10 pg of antigen per mouse and did not contain

an adjuvant.

C 105



gcagtgggtc tgggactgag ttcactotca ccatcagcag cotgcagtet 300
gaagattttg cagtttatta ctgtcagcag tatattaact ggcctccgat caccttegge
360 Caagggacac gactggagat taaa 384 <210> 17 <211> 387

<212> DNA <213> Artificial Sequence

Table 1. Immunization of Mice

Group 1a Group 1b Group 2

Strain XMG2 XMG2 XMG1

# of mice 8 8 10

Antigen HGF HGF-TCE HGF-TCE

1% Injection (day 1) | 10 pg/ mouse in | 10 pg/ mouse in | 10 pg/ mouse in
TiterMax Gold TiterMax Gold TiterMax Gold

2nd boost (day 7} | 5 pg/ mouse in 5 pgl/ mouse in 5 pg/ mouse in
Alum Gel Alum Gel Alum Gel

3rd boost (day 9) . | 5. ug/ mouse in 5 pg/ mouse in 5 pg/ mouse in
Alum Gel Alum Gel Alum Gel

4th boost (day 13} | 5 pg/ mouse in 5 pg/ mouse in 5 ng/ mouse in
Alum Gel Alum Gel Alum Gel

5th boost (day 16) | 5 pg/ mouse.in 5 pug/ mouse in 5 pg/ mouse in

_ Alum Gel Alum Gel Alum Gel

6th boost (day 20} | 5 ug/ mouse in 5 ug/ mouse in S ug/ mouse in
Alum Gel Alum Gel Alum Gel

Bleed (day 22) _

7th boost (day 24} | 5 pg/ mouse in 5 pg/ mouse in 5 pg/ mouse in

_ Alum Gel Alum Gel Alum Gel

8th boost (day 27) | 5 pg/ mousein | 5ug/mousein | 5 ug/ mouse in
D-PBS D-PBS D-PBS

[0218] Each mouse was bled two days afier the sixth injection. Blood

samples from those bleeds were assayed by ELISA to determine the titer of

antibodies to HGF. In 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 édded and the plates were incubated for two hours
at room femperature. After incubation, the piates were washed three times
with washing solution (0.05% Tween 20 in PBS) and 100 pl;eriI of secondary
antibody was added. The secondary antibody was goat anti-human IgGFc
antibody conjugated with horse radish peroxidase (Southern Biotech cat. #

8060-05). After incubation for 1 hour at room temperature, the plates were
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<220> <223> Description of Artificial Sequence: Synthetic HGF
2.40.1 Light chain V region (Vk, 1A20) <400> 17 atggacatga
gggtgcccgc tcagcetectg gggctectge tgetctg 7/83 aggtgtgaca
tccagatgac ccagtctcca tectccotgt ctgcatctgt aggagacaga 120
gtcaccatca cttgccgggce aagtcagggc attagaaatg atttaggctg
gtatcagcag 180 aaaccaggga aagccectaa gcgcctgatce tatgttscat

ccagtttgca ) )
washed and 100 pliwell of TMB developing solution (BioFX Lab Cat. # TMSK-

0100-01) was added. After 10 minutes, 50 pliwell of TMB stop solution
(BioFX Lab Cat. # STPR-0100-01) was added. The plates were read on an

ELISA plate reader at wavelength 450 nm.

[0219] Four days after the final injection, the mice were sacrificed and
their draining lymph nodes were harvested and the lymphocytes were
recovered. Lymphocytes from the mice of each of the three groups were
séparately pooled. To énrich the lymphocyte samples fér B-cells, T-ceﬂs' were
depleted by adding anti-CD90 magnetic beads (Miltenyi Biotech cat. # 491-
01) and then passing the lymphoscytes through an LS™ column (Miltenyi

Biotech cat. # 424-01).

[0220] Each of the three samples of E?-caﬂ enrécﬁed !ymphqcyi:eé was
then fused with P3 myeloma celis using an efectrocell fusion device
(Genetronic, Inc., Modé! ECM 2001) to create hybridomas. Thé three groups
of fused ﬁybridorna linés were then plated in 96-well plates ai a density of 1 x
10° input B-cell enriched lymphocytes per well in hybridoma media (for
components see Table 2) containing hypoxantinine«a-lzaserine (Sigma). The

hybridoma lines were cultured for 14 days at 37°C, in 15% CQ..

[0221] After 14 déys; culture supernatants were assayed by ELISA to
detect the presence of human IgG antibodies to HGF using the same protocol
as was used o assay the blood samples, described above. Cuiture
stpernatants that tested positive in thaf ELISA were tested for the presence of

human kappa chain in a second ELISA. In that second ELISA, the conditions 7
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aagtggggtc 240 ccatcaaggt tcagcggcag tggatctggg acagaattca
ctctcacaat cagcagcctg 300 cagcctgaag attttgcaac ttattactgt
ctacaacata atagttaccc gctcactttc 360 ggcggaggga ccaaggtgga
gatcaaa 387 <210> 18

Ed

were identical to the first ELISA, except that the secondary antibody was a
goat anti-human kappa chain antibody conjugated to horseradish peroxidase.
Hybridomas that tested positive in both ELISA assays were further éxpanded
to produce 5 ml of supernatant for in vitro functional testing, which is
discussed in Examples 8 and 9.. Supernatants from 82 clones corresponding
o mice from group 1a, 42 clones corresponding o mice from group 1b, and

176 clones corresponding to mice from group 2 were tested.

{02221 Based on the results of those functional assays, several
hybridoma fines were identified as producing antibodies to HGF. Limiting
dilution was used to isolate three to six clones from each line. The clones
were designated by hybridoma line number {e.¢."1.24) and clone number (e.gl.
1.24.1). No difference among the different clones of a particular line have
been detected by the functional assays discussed in Examples 8 and 9.
Those isolated clonies were each expanded in 50~100 ml of hybridoma media

“and allowed to grow to exhaustion, {i.e., less than about 10% cell viability).

. 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 discussed in Examples 8 and 8. The teﬁ 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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<211> 420 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic HaF 2.40.1 Heavy

chain V region (Vii, VG 4-31)- huigG2 C 'region

<210> 19

<211> 384 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic H chain V region (VK,
3-112/1.16) 3.10.1 Light <400> 19

Table 2. Composition of Media

Hybridoma Media

Component Source

DMEM Gibeo

15% Fetal Bovine Hyclone, cat # SH 30070.03
Serum

1% 200mM L-glutamine

Sigma, cat # G2150

1% 100X non-essential
amino acids

Sigma cat # M 7145

1% 1700)( penfstrep

Sigma Cat# P 7539 (10,000 U/mli
penicillin/ 10 mg/mi streptomycin)

(oxaloacetate, pyruvate,
bovine insulin)

10 U/mi L8 : Boehringer Mannheim, cat. # 1299972
1 vial/L. OP! media Sigma, cat # O 5003 '
Supplement

HSFM MEDIA
HSFM Gibco, Cat # 12045-076
10% Ulira Low 1gG Gibco Cat# 16250-078
serum ‘

2mmol/L L-glutamine

JRH 200mM Cat# 59202

1% 100X non-essential
amino acids

JRH 100X Cat# 58572

1% 100X pen/strep

Gemini Catf# 400-108

NTEGRA MEDIA

HSFM Gibeo, Cat # 12045-076
10% Ultra Low IgG Gibco Cat# 16250-078
serum

2mmol/L. L-glutamine JRH 200mM Cat# 59202
1% NEAA JRH 100X Cat# 58572
4g/l. glucose JT Baker Cat # 1920-07 -

Example 2

_Production of Antibodfes 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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atggaagcm cagctcagct tetattectc ctgetactet, ggctcccaga
taccactgga 60 gaaatagtga tgacgcagtc tccagccacc ctgtctgtgt
Ctcctgggga aagagccacc 120. ctetcetgca gggccagtca gagtgttagce
agcaacttag cctggtacca gcagaaacct 180

Integra Flasks
[0224] Seven hybridoma lines, 2.12.1, 1.24.2, 1.29.1, 1.74.1, 1.75.1,

1.60.2, and 2.40.1, were each separately grown in T75 flasks in 20 mi of
HSFM media {see Table 2 for media components). When the hybridomas
were nearly confluent in the T75 flasks, they were transferred to Integra flasks
. {Integra Biosciences, Integra CL1000, cat# 90 005).

[02251_.The Integra flask is a cell culture flask that is divided by a
membrane into fwo chambers, a small chamber and a large chamber. A
volume of 20-30 mi Hybridoma cells at a minimum cell density of 1x10° cells
per ml from each oflthe seven hybridoma lines were placed into the small

. chamber of seveni'lntegra ﬂaéks in Integra media (see Table 2 for

- components of infegra media). Integra media alone {1L) was placed in the

targe: chambers of the Integra flasks. The membrane separating the two

chambers ié penneabie to small molecular Weight nutrients but is

impermeable to-hybridoma cells and to antibodies produced by those cells.

. Thus, the hybridoma cells and the antibodies produced by those hybridoma
- cells were retained in the small chamber.

{02261 After one-week, media was removed from both chambers of
each of the seven Integra flasks and was répiaoed with fresh Integra media.
The coilecied media from.the seven small chambers were separately
retained. After a second week of growth, the média from the small chambers
. was again collected. The collected media from week 1 from each hybridoma
line was combined with the collected media from week 2 from the same

- hybridoma line. The resuiting seven collected media sampies from the seven
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ggccaggctc ccaggctcct catgtatggt gcatmacca gggccactgg
tatmeagcc 240" aggttcagtg gcagtgggtc tgggacagag ttcactctca
ccatcagcag crtgcagtot 300 gaagattttg cagtttatta ctstcagcag
tataataact ggcctccgat caccttcggce 360 caagggacac gaCtggagat
taaa

&

hybridoma lines were spun to remove cells and debris (15minutes at
3000rpm) and the resulting supernatants were filtered (0.22um).

Sparqed Spinner Flasks (3L)

[0227] Three hybridoma lines, 3.10.1, 2.4 4, and 2.12.1 were
separately grown in T75 flasks in 20 mi of HSFM medium. When the
hybridemas reached suffictent cell density, they were transferred to T175
flasks. Likewise, when the hybridomas reached sufficient cell density in the
T175 flasks, they were transferred tq 100 mi spinner flasks and then to 500 mi
spinner flasks, and then to 1L spinner flasks. When the cells reached
sufficient cell density in the 1L spinn_er flasks, they were transferred to 3L
sparged spinner flasks {Be_ﬂco Biotechnology, cat # 1965-300, with sidearm
fitting, cat # 1 96‘5»30003).

[0228] The 3L sparged spinner flask is a glass vessel where cultures
are mixed with an impeller controlled by a magnetic platform. The spinneris
connected to gas line to provide 5% CO, and air.

Hybridoma 3.10.1

[0229] Twe 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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384 <210> 20 <211> 417 <212> DNA <213> Atrtificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic HOP 3
0.1 Heavy chain V region (Vh. VG 4-34)- huigG1 C region 8/83
gtgcagctaC tgcgctgtct agcagtgggg atggtgggtc cgcaggactg
cttcagtact ttgaagcctt tactactgga cggagaccct gctggatccg gtccctcacc

&

Table 3. Conditions for Growing Hyvbridoma 3.10.1.

Conditions Spinner1 | Spinner2
Seeding density (10ES cells/mi) 0.46 0.46
HSFM (Gibco cat# 12045-076) X X
Ultra low 1gG serum (Gihco cat# 16250-078) 5% 5%

| L glutamine (JRH cat¥# 59202-500M) 8 mmol/lL | 2ZmmoliL
P/S (Gemini cat¥# 400-109) 1% 1%
NEAA (JRH cat# 58572-77P) 1% 1%
Peptone (Difco, cat #211693) 1o/l 1g/L.
2M glucose (JT Baker, cat # 1920-07) 8g/L 29/
Antifoam C_(Sigma cat # A-8011) 2mi/L 2mi/iL
Productivity (ug/ml) ' 24 34

-+ [0230] The cultures were grown for 15 days and were harvested when

the viability was below 20%, as determined by trypan blue exclusion.

. Harvesting consisted of centrifugation for 15 minutes at 7000rpm and

subéeq‘uent filtration of the resuiting supematant through a 0.22pm filter.

Productivity was determined by measuring the amount of protein present in

the final harvested samples by protein A HPLC and is reported in Table 3.

Hybridoma 2.4.4

[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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ccagccccca ctacaacccg 120 180 gggaaggggc tggagtggat
aatcatagtg 240 _ tggggaaatc gaagcaccaa tccctcaaga
gtcgagtcac catatcagta gacacgtcca

@

Table 4. Conditions for Growing Hybridoma 2.4 4.

Conditions | Spinner1 | Spinner2 | Spinnerd | Spinnerd | Spinnerd
Seeding density (10E6 0.3 0.3 0.18 0.18 0.4
cells/mi)

HSFM (Gibco cat# X X X X X
12045-476)

Ultra low igG serum 5% 5% 5% 5% 5%
(Gibco catf 16250-

G78)

L glutamine (JRH cat# | 8mmol/L. | 2Zmmol/L | 2mmolfl | 8mmaoll | 4mmol/L
59202-500M) _

P/S (Gemini cat# 400- 1% 1% 1% 1% 1%
109)

NEAA (JRH cati# 1% 1% 1% 1% 1%
58572-77P) ' -
Peptone 1g/L 1a/l. 1g/l. 1g/l. 1o/l
2M glucose 8a/l. 2g/L. 20/L 8g/L 4g/l.
Antifcam C 2mi/L 2mif 2mifL 2mi/b 2mifi.
Productivity (ug/ml) 41 82 38 45 79
Culture duration 10 10 7 7 8
{days})

[0232] The cultures were grown for 7, 8, or 10 days as indicated in

Table 4, and harvested when cell viability was below 20%, as described

above.

Hvbridoma 2.12.1

[0233] Six 3L sparged spinner flasks were seeded with hybridoma ceEié

from hybridoma line 2.12.1 in HSFM media with the additions noted in Table

S, which summarizes the growth conditions for those six sparged spinner

" flasks.
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agaaccagtt ctocctgaag 300 ctgagctCtg tgaccgccgc ggacacggct
gtgtattact gtgcgagagg ggggtacgat 360 ttttggagtg gttattatga
ctactggggc cagggaaccc tggtcaccgt ctctagt 417" <210> 21 <211>
324 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic Human Rap a

Constant Region <400> 21 s
Table 5. Conditions for Growing Hybridoma 2.12.1.
Conditions Spinner | Spinner | Spinner | Spinner | Spinner | Spinner
1 2 3 4 5 6

Seeding density 0.2 0.2 04 0.4 0.4 04
(10E8 ceillsiml) .
HSFM (Gibco caté# X X X X X X
12045-076)
Uitra low 1gG serum 5% 5% 5% 5% 5% 5%

| (Gibeo caté 16250-
078) ,
L glutamine (JRH 2 8 4 4 4 .4
caf# 59202-500M) mmolfL | mmolL | mmol/l. | mmolfl | mmol/L | mmol/l
PIS (Gemini cat# 1% 1% 1% 1% 1% 1%
400-108) : ‘
NEAA (JRH cat# 1% 1% 1% 1% 1% 1%
58572-77P)
Pepfone ' g/l igh o/l 1g/L 1o/l g/t
2M glucose 20/l 8gil 4ail 4afl. 4a/l. 4g/l.
Antifoam C 2mifL 2mifL. 2mi/L 2mifl 2mi 2miil
Productivity (ug/mi) 44 . 48 &5 85 65 65
Culture duration 7 7 11 11 11 11
{days) : '

[0234] Cultures 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, 2121, 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 edch of those ten hybridomas using TRIzal® rc;égent (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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cgaactgtgg ctgcaccatc tgtcttcatc ttcccgecat ctgatgagcea gttgaaatct
60 ggaactgcct ctgttgtgtg cctgctgaat aacttctatc ccagagaggc
caaagtacag 120 tggaaggtgg ataacgccct ccaatcgggt aactcccagg

&

an extension adapter (5'- GGC CGG ATA GGC CTC CAN NNN NNT ~3%)

(SEQ ID NO: 48), to generate ten cDNA molecules.

10236] The ten cDNA molecules were then ampilified in separate
polymerase chain reactions (PCR) to generate ien amplified kappa light chain
sequences. For each of those reactions, the forward primer was the forward
GeneRacer™ nested primer (5" GGA CAC TGA CAT GGA CTG AAG GAG TA

-3} (SEQ ID NO: 49). The reverse primer (5'- GGG GTC AGG CTG GAA
' CTG AGG -3") (SEQ 1D NO 50) was designe& to bind to the sequence

complementary to the kapp'a light chain.

f0237] 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 Qf
each were sequenced. Those seguences were used tb 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 compiefnentary 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 wifh the

plasmid ultimately derived from hybridoma 3.10.1 was:
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agagtgtcac agagcaggac 180 agcaaggaca gcacctacag
cctcagcagc accctgacge tgagcaaage agactacgag 240 aaacacaaag
tctacgcctg cgaagtcacc catcagggcc tgagctcgec

L

57— ACA ACA AAG CTT CTA GAC CAC CAT GGA AGC CCC AGC

TCA
Xbal Kozak

GCT TCT CTT -3"{SEQID:5I)
The 3'-primer for each of the PCRs comprised a portion complementary to the
carboxyl terminus of the sequence of the particular kappa light chain
sequence, including the termination codon and a restriction site. For
example, the sequence of the 3-primer used in the reaction with the plasmid

ultimately derived from hybridoma 3.10.1 was:

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 fo amplify the ten kappa
light chain coding region-sequences. The ten ampliﬁcation products from
those reactions were separately gel isolated and purified using a QlAquick® -

| 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 example, 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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cgtcacaaag 300 agcttcaaca ggSgagagt4d ttga . 324 t21p>
<211> 993 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic fluwanKgS1 Constant

Region

separately gel isolated and purified using a QlAgquick® Gel Exiraction kit

(Cataiog No. 28704, Qiagen, Valencia, CA).

{0240} Those ten purified restriction digested kappa light chain
coding region sequences were then each separately ligated into mammalian
expression vector, pPDSRa20 (WO 80/14363), to create fen separate kappa
light chain expression vectors corresponding to the ten original hybridomas.
The ten kappa light chain expression vector inserts were then sequenced.
Tﬁe pDSRa20 expression vector containing the kappa light chain coding
region ultimately derived from hybridoma 3.10.1 {pDSR«20:3.10.1) was
confirmed to comprise 5473 base pairs including a 719 base pair PCR
fragment, which encoded the 235 amino acid residues (inciuding the 20 amino
acid kappa chain signal sequence) of the 3.10.1 kappa thﬁ chain. That
expression vector comprised seven functional régioris,"as described in Table

6.
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<400> 22 gcctccacca ggcacagcgg tggaactcag ggactctact
tacatctgca aaatcttgtg ccgtcagtct gaggtcacat tacgtggacg.
agcacgtabc gagtacaagt aaagccaaag ctgaecaaga gccgtggagt
ctggactccg cagcagggga cagaagagcc agggcccatc coctgggcetg
gcgccctgac ccctcagcag acgtgaatga acaaaactca toctettcco
gcgtggtggt gcgtggaggat stgtggtcag gcaaggtctc ggcagecccg

aCcaggtcag aa acggctoctt ac c.iQiga
ggtctto&cé cép é‘gﬂ %?%( g%ﬁ%%"gtgegg‘fgg g%gc %gaggﬁggﬁgg pa

ﬁ,t%grgg\e?ccaaaaccc ggacgtgagc gcataatgcc cgtectcacc

P9I CC A I A H S S HE kAR ignal from the
atgcteegtg tdegagiaaa HoPeaceAheSRGRA9 YN EBRRIEEYBormone (o-FSH)
pactacttce ccg hJag@otog :@ CRERMS] C@xé&@ctg{t@&t 11:6873-82;
acagtccted 18Gatg6ekipcRARAGIE NuaheAROTAGAFC 240

pggaccaage 19y asaagadingiioRgsrOr3tieegiqOraR )caneigarctontaining
CORYygggai Bz asgimgacee tecatgatctDIHEFy pcoowttdl Othe cDNA coding
racgaagacc ¢eapgiessgitcaactyd 480 dhgacaaa§tEfcgggadigascription
jcagtacaac G4ergtoetipy g@l gﬂmggc@gsggo et al, 1882, Proc.
ctcccagecc cf tée 66 gl 1980, Cell

Cogggatgag 7%%% 5&3%@%%&@5&%@ ég al:a@ 8(9"9’” 257:5143-7;

NA0A3C _';.un e 280
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% %E 23 <2 §36e7" ’L
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Constan
gactacttcc cogaaceast

PEPGICCICL
AaseeCcaagg
gtcagtcttc 36

bR WWQQWQ@HTLVJ LTR domain
lggat@agar ApRRIeaR 309N CReRACSE) Yocagyan3618-22,
D@éghinik pcggasiondigeng gt e 420 gaggtccagt

- tedratggtaied

bATBgactggct
Cccatctccaa a

tagatgan4fongduacgdddt dgit;ade8y splegitaimior/acceptor
Wd@wargm@ab@erﬁoo %@gd@afaa@e!! Biol. 3:280-9,

(M@ 06hctacded

The atarb dePRgiY R TRO Y ASURERE e

) ﬁecga(‘ §

&ﬁﬁﬂnnar‘aana gcaggtggea gcaggggaac-900

ctgcacaacC actacacgca gaagagcctc 960 tcccetgtcte cgggtaaatg a-
981 C210>24

B. Cloning of

the Heavy Chains

[0241]
to HGF from t

those used fo

The variable region of the heavy chains of the antibodies
he ten hybridomas were cloned using the same methods as

r the light chains discussed above in Example 3A. Total RNA

from each of the ten hybridomas was isolated, 5’-maodifed fSrVRACE, and used

to generate. cDNA molecules as described above in Example 3A.

[0242]

PCR reaction

Those ten cDNA molecules were amplified in separate

s as discussad for the light chains in Example 3A, except the
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<211> 129 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic BCE 1.24.1 Light
chain y region (Vic, 1-115) Phe Pro Gly Ser Avg Cys Asp lle Gin
Met 2025 - Vat Set Ala Ser Val Glir Asp Avg Val Thy 40 r Gin
Set Pro Set Ser 30 is 'Mr Cys Avg Ala Ser 45 Gin Gly lle S 50 Ser
Trp Len Ala Trp Tyr Gin Gin Lys 55-.60 Ala Pro Ass Len 65.

reverse primer (5'- GGA CAC TGA CAT GGA CTG AAG GAG TA -3’ (SEQ ID
NO: 53)) was designed to bind to the complementary sequence of the heavy
chain variabie région. The forward primer was again the forward

GeneRacer™ nested primer (5 GGA CAC TGA CAT GGA CTG AAG GAG TA

-3') (SEQ ID NO: 49).

10243] Each of the ten amplified heavy chain variable region
sequences were separately ligated into separate pCR4-TOPO plasmids. The
teh resulting plasmids, each containing one of the ten Heavy-chain variable
region sequences, were then separately afnpiiﬁed in bécteria and several
clones of each were sequenced as described above for the light chains in
Example 3A. Those sequences were used to design.PCR primers for
amplifying each of the heavy chain variable regions from the cloned plasmids

as follows. -

[02441 The primer sets for each of the ten PCRs were designed
using the same strategy as used for tije 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 resiriction sftes.
For example, the sequence of the 5'-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 ARA CAC CTG TGG

e
¥bat Kozak

TTC CTC CTC ~37(SEQIDNQO: 54)
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Pro'Ser Avg Phe Len lle Tyr Glu Ala Ser Ser Len Gin Set G y Val
7580 Gly Gly Ser Gly Ser Gly Thr Asp Phe Thr Len Thy 85,9095
10/83 Ala Asn Gly the Pro Trp Thr the Gly Gin Gly Thr Lys Val Glu
lle 115120125 Lys <210> 25 <211> 141 <212> PR? <213>
Artificial Sequence <220> <223> Description of Artificial

Sequence: Synthetic HGF 1.24.1 Heavy chain V region (Vii,
113-11)-hulgG2 C region Phe eu Val Ala lle lle Lys Gly. 1015 Gin
Ser Gly Gly Gly Len Val Lys2-: 202530 Pro Gly Gly Set Lep Arg
Len SeeZ Ala AlaiHsed Glintlefditedehef 82464 % SR deppiiged a

Tyr Met Sei Trp lle Arg Gin Ala Pro Gly Lys Gly Lea. 50 '55.60
portion complementary to the carboxyl terminus of the consensus sequence
of the particular heavy chain variable region sequence, including a termination
-codon and a restriction site. For example the sequence of the 3'-primer used

- for amplifying the heavy chain variable region ultimately derived from

hybridoma 3.10.1 was:

“- 5f -GTG GAG GCA CTA GAG ACG GTG ACC AGG GTT CC -3
BsmB7T

{SEQ ID NO: 55)

[0246] . Separate primer sets were used in separate PCF{

_ reactions with the corresponding cloned plasmids to amplify the ten heavy
chain variable region sequences.. The ten amplification products from those
reacticns were separately gel isolated and purified using a QUlAquick Gel
Extraction kit and-cut with the appropriate restriction enzymes as described
for the light _ch_éins in Example 3A. The resulting restriction digested heavy ‘
chain variable region seéuences 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 frBﬁ*n 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 pDSRo20:hlgGCy expression vector is the same as
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Gin Trp Val Sex Tyr lle. Sex Ser Ser Gly Ser Thr lle 70.75 Asp Ser
Val Lye Gly Arg Phe Thr lie SerArg Asp Asia Ala Lys Ash 8590. 95
Sex Len Tyr Leu.GIn Met Asia Ser Len Arg Ala Gin Asp Thr Ala

Val'' 100- 105 110 Tir TYr Cys Ala Arg Asp 115. Gin Tyr Ann Sex
Gly Trp Tyr Val Leu Pbs120 12p' Asp Tyr Trp Gly Gin Gly Thr Len
Val Thr Val Set Ser 130135140 c210> 26 <211> 133 <212> PHT
@25:}}% Artificial g_,equence <220> <223> Description of Artificial

FATLPRE

BhRe wafriandee YintrancREEHI98 Sequssre-

The pE)SRdZO:h!gGCH expression vector is summarized in Table 7.

Table 7. Expressibn Vector pDSRa26G:higGCy

Plasmid Base
Pair Number:

2 to 881

A transcription termination/polyadenylation signal from the
a-subunit of the bovine pituitary glycoprotein hormone {o-FSH)
(Goodwin, ef al., 1983, Nucleic Acids Res. 11:6873-82;
(Genbank Accession Number X00004)

882 to A mouse dihydrofolate reductase (DHFR) minigene containing

2027 the endogenous mouse DHFR promoter, the cDNA coding
sequences, and the DHFR transcription
termination/polyadenylation signals (Gasser et al, 1982, Proc.
Natl. Acad. Sci. U. 8. A. 79:6522-6; Nunberg ef al., 1980, Cell
19:355-64; Setzer of af,, 1882, J. Biol. Chem. 257:5143-7;
McGrogan et al., 1985, J. Biol. Chem. 260:2307-14)

2031 to pBR322 sequences containing the ampicillin resistance marker

3847 gene and the origin for replication of the plasmid in E. coli
{Genbank Accession Number J01748)

3949 to An SVA40 early promoter, enhancer and origin of replication

4292 (Takebe ef 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 et al., 1983, Proc. Natl. Acad. Sci. U. S. A. 8§0:3618-22,
Genbhank Accession Number J02029)

4574 to An intron from the SV40 168, 198 splice donor/acceptor signals

4730 {Okayama and Berq, 1983. Mol. Cell Biol. 3:280-9, Genbank -
Accession Number J02400} '

4755 to The pi/hCh1 heavy chain ¢cDNA between the Xbal and Safl sites.

5791 The sequences of which follows:

Xbal ' BsmBl
TCTAGACCACCGCCATGGGTGAAAATTGAATCGTCTCTA
GTGCCTCCACCAAGGGCCCA TCGGTCTICC
CCCTGGCACC CTCCTCCAAG
AGCACCTCTGGGGGCACAGC GGCCCTGGGC
TGCCTGGTCA AGGACTACTT CCCCGAACCG
GTGACGGTGT CGTGGAACTC AGGCGCCCTG
ACCAGCGGCGE TGCACACCTT CCCGGCTGTC
CTACAGTCCT CAGGACTCTA CTCCCTCAGC
AGCGTGGTGACCGTGCCCTC CAGCAGCTTG
GGCACCCAGA CCTACATCTG CAACGTGAATCACAAGCCCA
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11/83 400> 26 Met Val Leu Gin Thr Gin Val Phe lle Set Leu Leu
Leu Trp lle Set 1s1015 Asp Ala Tyr fly Asp lle Val Met Thr Gin Set

Pro Asp Set
Asn Cys Lys
Lys Asn Tyr
Pro Lys Leu

Leu Ala 202530 Val Set Leu Gly Glu Arg Ala Thr lle
Ser Set Gin Ser 354045 lle Phe Tyr Set Set Thr Asn
Leu Ala Trp Tyr Gin Lys 505560 Lys Pro Gly Gin Pro
Leu lle Tyr Trp AIa Set Thr Arg 6570 75 80 Glu

Ser{fiy-vat

D095 Pit Thy
Tyr 100105/
5ly.GIn Gly[ThrT
<211> 137 1

-1 GAGCAGTACA ACAGCACGTA CCGTGTGGTC

| AGGGCAGCCC CGAGAACCAC AGGTGTACAC
- 1 CCTGCCCCCA TCCCGGGATG AGCTGACCAA
- | GAACCAGGTC AGCCTGACCT GCCTGGTCAA
| AGGCTTCTAT CCCAGCGACA TCGCCGTGGA
1 GTGGGAGAGC AATGGGCAGCCGGAGAACAA
.1 CTACAAGACC ACGCCTCCCG TGCTGGACTC

Aé
A&Maﬁw'@ﬁt@? éé% BREFRC
é@d@@d@ﬁ&@'@dﬁd@ﬂcﬁ@@hi‘@mmc
mﬁsmmnw&gm@mem@
GTGGACGTGA GCCACGAAGACCCTGAGGTC
AAGTTCAACT GGTACGTGGA CGGCETGGAG
GTGCATAATG CCAAGACAAA GCCGCGGGAG

AGCGTCCTCA CCGTCCTGCA CCAGGACTGG
CTGAATGGCA AGGAGTACAAGTGCAAGGTC TCCAACAAAG
CCCTCCCAGC CCCCATCGAG AAAACCATCTCCAAAGCCAA

CGACGGCTCC TTCTTCCTCT ATAGCAAGCT
CACCGTGGAC AAGAGCAGGT GGCAGCAGGG
GAACGTCTTC TCATGCTCCG TGATGCATGA
GGCTCTGCAC AACCACTACA CGCAGAAGAG
CCTCTCCCTG TCTCCGGGTA

Sall

[0248]

JAATGATAAGT CGAC (SEQ ID NO: 56)

The heavy chain variable regions of the three 1gG1

expression vector inserts were sequenced. The pDSRa20:higGCy

-expression vector containing the heavy chain variable region ultimately

-derived from hybridoma 3.10.1 (pDSRa20:hlgGCy:3.10.1) is summarized in

Table 8.
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'<220> <223

> Description of Attilicial Sequence: Synthetic HGP

1.29.1 Heavy chain V region (Vh, 3-33)- hulgG2 C-region
<400>27 Met Glu Phe Gly Leu Asn Trp Val Pits Leu Val Ala Leu

Leu Arg;Gly

15 ' Val Gin Cys Gin Val Gin L Val Glu Set Gly Gly

Gly Val Val Gin 2025'30 Pro Gly Arg Ser Let' Arg Leu:Ser Cys Ala

Ala Set- Gly
Axg Gin Ala
Trp Tyr Asp

R

Phe Thr Phe 354045 Set Set Tyr Gly Met His Ttp Val
Pro Gly Lys ply Leu 5055 t60 Glu Trp Val Ala Vet lle
EApls & AIPISESIOn YoPMERREBrEBHIRGS w2 0]
heSet Arg Asp Aen Ser Lys Aen 659095 12/83 Tin
Gilt met Asn Ser Lea Arg Ala Glu Asp Thy Ala Val

130135

T o e

(Goodwin, ef al., 1983, Nucleic Acids Res. 11:6873-82;
Genbank Accession Number X00004)

882 to
2027

A mouse dihydrofolate reductase (DHFR} minigene containing
the endogenous mouse DHFR promoter, the cDNA coding
sequences, and the DHFR transcription
termination/polyadenylation signals (Gasser et al, 1982, Froc.
Nall. Acad. Sci, U. S. A. 79:6522-8; Nunberg ef al., 1980, Cell
19:355-64; Setzer ef al,, 1982, J. Biol. Chem. 257:5143-7,
McGrogan et al., 1985, J. Biol. Chem. 260:2307-14)

2031 to
3947

pBR322 sequences containing the ampicillin resistance marker

gene and the origin for replication of the plasmid in E. coff
{Genbank Accession Number J01749)

3948 to
.1 4292

An 8V40 early promoter, enhancer and origin of replication
(Takebe ef al., 1988, Mol. Celf Biol. 8:466-72, Genbank
Accession Number J02400)

4299 to
4565

A transtational enhancer element from the HTLV-1 LTR domain
(Seiki ef al., 1983, Proc. Natl Acad. Sci. U. S. A. 80:3618-22,
Genbank Accession Number J02028)

4574 to
4730

‘| An intron from the SV40 168, 198 splice donorfacceptor

signals (Okayama and Berg, 1983. Mol. Cell Biot. 3:280-9,
Genbank Accession Number J02400)

4755 to
6178

The 3.10.1 heavy chain IgG1 cDNA between the Xbal and Sall
sites

[0249]

Each of the ten purified heavy chain variable region

sequences were separately ligated into a pDSRaZ20 mammalian expression

vector along with sequences encoding the IgG2 constant region to create ten.

IgG2 expression vectors. Each of the ten resulting igG2 expression vectors

-(designated pDSRa20:hlgG2:hybirdoma #) comprised sequences enceding

‘the constant region of IgG2 and one of the ten heavy chain variable region

. sequences. T

he ten heavy chain variable region sequence inserts were

sequenced to confirm that they comprised the same heavy chain variable
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<210> 28 <21

1> 129 <212> PAT <213> Artificial Sequence <220>

<223> Description of Artificial Sequence: Synthetic HGF 1.60.1
Light chain V region. (Vk, 1-A20) <400> 29 Met Asp Met Arg Val

Pro Ala Gin 8
Arg Cys Asp |

ulLeaGly LeaLeu Lea Lea Trp 1015 Pre Asp Tilt
le Gin Met Thy Gin Ser Pro Ser Ser .2025.30 Lea

Ser Val Ser. Val Gly,Asp Arg Val Thr Iie Thr Cys Arg Ala 8ev

354045 -Gin

Gly BYe*94d!
Siv iR ANcY

chain variable

S T n G
e T e T %@%ﬁagwﬁ 30 5 PCRA-
Ml E%OLZU -higG2 expression vector containing the heavy

region uliimately derived from hybridoma 2.12.1

(pDSRo20:higG2:2.12.1) is summarized in Table 9.

Table 2. Expression Vector pDSRo20:1gG2:2.12.1

Plasmid Base
Pair Number: .
2 to 881 A transcription termination/polyadenylation signal from the
o-subunit of the bovine pituitary glycoprotein hormone (a-FSH)
(Goodwin, et al., 1983, Nucleic Acids Res. 11:6873-82;
' Genbank Accession Number X00004)
88210 A mouse dihydrofolate reductase (DHFR) minigene containing:
2027 the endogenous mouse. DHFR promoter, the cDNA coding
sequences, and the DHFR transcription
termination/polyadenylation signals (Gasser et al, 1982, Proc.
‘Nall. Acad. Sci. U. 8. A. 79:6522-8; Nunberg et al., 1980, Cell
19:355-64, Setzer ef al.; 1982, J. Biol. Chem. 257:5143-7,
McGrogan et al,, 1985, J. Biol. Chem. 260:2307-14)
2031 to pBR322 sequences containing the ampicillin resistance marker
3947 gene and the origin for replication of the plasmid.in £. cofi
i (Genbank Accession Number J01749)
3948 to | An SV40 early promoter, enhancer and origin of rephcatlon
14292 (Takebe et al., 1988, Mol. Cell Biol. 8:466-72, Genbank
Accession Number J02400)
4299 {6 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 J02029)
4574 to An intron from the SV40 168, 198 splice donor/acceptor
4730 signals (Okayama and Berg, 1983. Mol. Cell Biol. 3:280-9,
Genbank Accession Number J02400)
1 47585 1o The 2.12.1 heavy chain 1gG2 cDNA between the Xbal and Safl
5166 sites
10250} The ¢DNA sequences for the kappa light chain variable

regions (SEQ ID NOs.: 1, 3, 5,7, 9, 11, 13, 15, 17, and 19), the kappa Eigh’t

chain constant region (SEQ ID NO: 21), the heavy chain variable regions
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Gly Gly,Gly Tilt r_myth Val Glu lie 115-120,125 Lys <210> 29
<211> 139, <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic HGF 1.60.1 Heavy
chain V region (Vii, H1-02)- hul9G2 C region 13/83 <400> 29lle
Met Asp Trp Thr Trp ArgLets the Lets Val Ala Ala Ala Thr (fly
151015 Ala His Set Gin Val Gin Lets Val Gin Set Gly Ala Glu Val

S LR A 3 O o
HRER IR GG RIS ARROSEQ 1D NOs: 22 and 23) are shown in Figure
3. |

[0251] The polypepiide sequences predicted from each of those
cDNA sequences were determined. The predicted polypeptide sequences for
the kappa light chain variable regions (SEQ ID &Os:. 24,26, 28, 30, 32, 34,
36, 38, 40, and 42), the kappa light chain constant region (SEQ ID NO 44),
the heavy chain variable regions (SEQ. ID NOs. 25, 27, 28, 31, 33, 35, 37, 39,
41, and 43}, and the IgG1 and IgG2 heavy chain constant regions (SEQ ID

NOs: 45 and 46) are shown in Figure 4.

[0252] Based on the sequence data, the germline genes from
which each heavy chain or light chain variable region was derived was
determined. The identity of the germline gehes are indicated next té the
corresponding hybridoma 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).

Exampile 4
Transient Expression in 2937 Celis -
[0253] in ten separate co-transfections, 2937 cells were co-

transfected with a pDSRu20 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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Gly Trp lle Asn Pro Am Set Gly Gly Thy Asn Tyr Ala 707580
Gin Lys Phe Gin Gly Arg Val Thr Met Thr Ars Asp Thy Set lle Thr
859095 . eu Set Arg Lets Arg Ala Asp Asp Thr Ala Val 105 110
Tyr.Tyr Cys 115 Ala Arg Glu Lets (flu Leu Arg Tyr Tyr Gly Met Asp
Val 120/25 Trp Gly Gls Gly Thr Thr Val Thr Val 130135 Ser Set
<210> 30 <211> 129 <212> PRT <213> Atrtificial Sequence I

SRR A R AR

were co-transfected with both the light chain vector and the heavy chain
vector ultimately derived from one of the hybridomas discussed in Example 1.
Specifically, for the co-transfection of the vector ultimately derived from
hybridoma 3.10.1, the heavy chain vecior comprising IgG1
{PDSRa20:higGCy:3.10.1) was used. For the co-transfections of the vectors
utﬁmately derived from the other nine hybridomas, the heavy chain comprising
© 1gG2 (pDSRa20:higG2:hybirdoma #) was used. The co-transfections were
'perfolrmed using either Fugene 6 or X-TremeGene RO-1539 (both from
Roche Molecular Biochemicals, Indianapolis, IN) foliowing the instructions

provided by the manufacturer.

[0254] Co-transfections were first conducted using adherent
- 2937 cells in standard roller bottles. The roller bottles were seeded with
4x107 to 5x107 cells per roller bottle in DMEM containing 5% Fetal Bovine

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/mi penicillin/streptomycin}), and 1X sodium pyruvate (Invitrogen,
Carlsbad, CA). When the cells reached 60-70% confluency, the heavy chain
.vector and light chain vector ulfimately 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-ffee medfa 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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Pro Set Arg Phe,Ser Gly Ser Gly Set Gly Thr Asp the Thr Phe Ala
859095, 14/83 lle Ser Set Len Gin Pro Gin Asp4lle Ala Thy Tyr
Tyr Cys Gin Gin 100105110 Dyr Asp Asn Len Pro Tyr Asn Phe
GlyGin Gly Thr Lys Leu Gin lle 115120125 Lye ' <210>31 -4211>
148 <212> PRT <213> Atrtificial Sequence <220> <223>
Description of Artificial Sequence Synthetic OF 1.61.3. Heavy

chain V region (Vg, 4-31)- hulgG2 C region <400> 31 Met L .
s LESPE5b phe PHETER LR ATAIS RAISR e TRRoRd aing

s%§t§/n@frlé%na§§gt}tg@2¥§+ %érﬂsl‘%nsg 3 Be%é?o%?i{ ‘fﬁelay s%rrggrlr)/eh%nd\i/s%hssed
above lacking serum. The heavy chain vectors and light chain vectors
corresponding to a particular hybridoma were co-transfected into the cells in a

culture volume of 500 mL. The transfected cells were incubated for 7 days,

after which the serum-free conditioned medium was collected.
Example 5

Antibody Expression and Cloning of CHO Cells

[0256] Chinese hamster ovary ceils deﬁcient in DHFR (CHOd)
were used to generate stable expression of recombinant antibodies to HGF.
In ten separate co-transfections, CHOd" cells were co-transfected with both
the heavy chain vector and the fight chain vector ultimately derived from one
of the hybridomas discussed in'Exam-pie 1, as discussed in Example 4. The

co-fransfections were achieved using a standard calcium phos‘;ihate method.

[0257] Transfecied cells from each of the ten co;transfections
were separately grown in selection media containirig high glucose DMEM
lacking hypoxanthine-thymidine (Gibco/BRL, Carlsbad ,CACat# 1 1965) with

5% dialyzed fetal bovine serum. Such media lacking hypoxanthine-thymidine
selects for growth of ceﬂs expressing the recombinant DHFR enzyme. Media
from each of the grown transfectants was screened using standard ELISA

assays io detect the presence of the human antibodies.

Example 6

Expression of Antibodies to HGF in CHOd" Clones
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202530 ProBer Gin Thr Len Ser Len Thr Cys Thr Val Ser Gly Gly
Ser tie 354045 ler Ser Asp Gly Tyr Tyr Trp Set Trp lle Arg Gin His
Pro Gly Lys SO55.60 Giy Len. Gin Trp lle Gly Tyr lle TYr Tyr Set
Gly Set Thr Tyr Tyr 65 TO 75 80 Asn Pro Ser Len Lys Set Arg Val
Thr lle Set Val Asp Thr Set Lys 859695 Asn Gin Phe Ser Len Lys
Len-Set Ser Val Thr Ala Ala Asp Thr Ala -no Val Tyr Tyr Cys Ala

Arg SefFisken Hisg; ] Ly o
Tyt G i Pho S el St L er ST seife Bffo
ERNERIAL bRE YoERahSie sl dachdifizrért thkb el setid 3riBRT the ten
<213> Artificial Sequence 15/83 <220>

different antibodies fo HGF, were separately grown in growth media. The
growth media was DMEM with high giucose (Gibco/BRL, Carlshad, CA Cat#
11968), supplemented with 5% dialyzed FBS, non-essential amino acids and
L-glutamine (Life Technologies, Carlsbad, CA). The cells were grown at 37°C

under 5% C0O2.

10259] When the CHOJ" clones reached the six-well stage of
growth, 10 nM methotrexate was added to the growth media to amplify
expression of the antibodies. - After the cells became confluent, they were
moved to 100 mm dishes. The methotrexate concentration was 'stepped up

- from 10 nM to 20 niM, to 50 nM, to 100 nM, to 250 nm, to 500 nM, to 1 pM, to
2 pM, to 4 pM, and finally to 10 pM. The celis were kepf at eacﬁ
- concentration for a minimum of one week and until they had sufficiently

adapted o a given concentration of methotrexate, as determined visually.

[0260] Conditioned media from each of the clones was assayed
at each methotfrexate concentration to determine the expression level of eacﬁ
aniibody 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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<223> Description of Artificial Sequence: Synthetic HGF 1.74.3'm

- Light chain V region (Irk, 1-012/02) <400> 32 Met Asp Met p.rg

Val Pro Ala Gin Len Leu Gly Len Len Leu Len Trp 151015 Len Arg
GIY Ala'Arg 'Cys Asp lle Gin Met Thr Gin Sex Pro Set sex -

20'25-'30 Len Set Ala Set Val Gly Asp Arg Val Thy lle Thr cys Arg

Ala Ser 354045 Gin Sex lle Ass Ser Asp Len hen Trp Tyr Gin Gin

Lys Pro Gly Lye 505560 Val Pro Lys Leu Len lle Tyr Val Ala Ser
reuispendshingh whoteeesTh?s Piesisdiongainseat 41y Saelisiml in a

Gly-Ser Gly Thy Asp Pits Thr Lea Thr ds90 - lle Sex Set Len Gin
2806 BRI Rep AR fiash Cyuirsavgra tstibated isgrwsirsEonnat

Pro, Thr Phe, Gly Pro Gly Thr Lys-Val Asp |i . ,lip120125 . .Lys
325%03;:%§ ’E?fg@t ixg@rgag eng‘s?IB RPM. Every 3-4 days, the cei?s/s were
spun down and diluted to 4x10° celis/ml with fresh serum free production

medium. Fresh serum free production medium was added approximately ten -

times for each of the cultures to complete this adaptation phase.
Exampié 7

Antibody Purification from Recombinant Cell Conditioned Media

[0262] Media was collected from the hybridomas described in
Example 1, from the transient expression 293 T cells described in Example 4,
from the stabie transfectants described in Example 5,‘ and from the
' -methotrexaté amplified clones described in Example 6. Media from each of
those sources was separately concentrated about 10-fold using a YM30 spiral
wound cartridge (Miliporé, Bediord, MA Cat #510Y30) foliowing iﬁstructions
provided by the manufacturer. The concentration of antibbdy 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, Fiscataway, NJ, Cat # 17-1278-03). 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

129



<213> Artificial Sequence <220> ' <223> Description of Artificial
Sequence: Synthetic HGP 1.7 Heavy chain V region(Vh,
VG1-02)-hulgG2 C region: <400>33. Met Asp Trp Thr Trp Arg lle
Lea Phe Len Val Ala Ala Ala Viz Gly ' 15..1015 Ala His Set Gin Val
Gin Leu Val Gin Ser Gly Ala Gin Val Lye Lys 202530 -, Pro Gly
Ala Set.Val LysiVal Sex eye Lys Ala Set GIy Tyr Thr Pits 354045.

h I al Gi
éfé%‘% A ARRLE Cip T A K %%Féﬂvfé\ fr%a% § bg of

ﬁ%‘t‘ 657 580 16/83 g@l‘jg Ie Gt % e tor an
Asp ?faé er a ia La §’e§ y
%gdlé? Ea@}'@{é e’f‘l‘@%@ﬁﬂxa Mé%i@ig/la}r}ggr;\géjs]v%re incubated overnight
at 4°C with shaking. The media/slurry samples were then centrifuged fo pellet
the rProA. The supernatént fractions containing unbound proteins were
discarded. The rProA pellets were separately resuspended in 0.5 mi PBS
each. The resuspended rProA samples were then transferred to 0.45 pm
Spin~x tubes {CoStar, Corning NY, Cat #8162) and spun {o remove the PBS.

The tProA in the Spin-X-tubes was then washed 3 times with 0.5 mi PBS per

© " wash.

[0264] Antibody fractions were e!uéed from the rProA in the Spin-
X tubes by adding 1.5-volumes of 0.1 M glycine, pH 2.7, and incubating for 10
minutes at room temperature. The Spin-X tubes were then centrifuged and
the eluates from each Spin-X tube were separately collected. Elution was
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 concentration of the final pieparations was
determined by Bradford assay using hun_’nan 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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Tyr Tyr Cys Ala Arg Giu Leu Glu'Len'Arg Tyr Tyr Gly Met Asp Val
115120125 ,Trp Gly Gin Gly Thr Thr Val Thr Val Sex Be 130135
<210> 34 <211> 129 <212> PRT <213> Artificial Sequence
<22D> <223> Description of Artificial Sequence: Synthetic HGF
1.75.1 Light chain V region (Vk, 1-A30) 400> 34 Met Asp Met Arg
Val Pro -Ala. Gin Leu Leu Gly Len Leu Len Len Trp 11015 Pile
Pro G y Ala Arg CysAsp lle Gin M in, Sex Pro Ser, Ser
202530 Len Sex Ala Ser Vol GIy Q/gl Tilt lle Tilt Cys Arg
Ala Ser 354045 Gln GIY IIe Arg Ash Asp Leh Gly Trp Phe Gin Gin
Charpsierization ohBindina of Batibe gredie Tyr Ala Ala Set
Set LeU GIn Ser Gly VaI 65707580 Pro Sex Arg Pile Sex. Gly Ser
Gly Set Gl ﬁity@!ad%dﬁefﬁlﬁdmu Thr

[0266] Using a BlAcore®3000 (Biacore, Inc., Piscataway, NJ)
affinity analysis of six of the antibodies to HGF deecribed in Example 6 (those
ultimately derived from hybridomas 3.10.1, 2.4.4, 2.12.1, 1.29.1, 1.75.1, and
1.74.3) was performed according fo the manufacturer’s instructions. The
running buffer for those analyses was PBS with 0.005% P20 surfactant
(BiAcore, inc. Piscataway, NJ). Recombinant Protein G (Pierce, Rockfo}rd, iL)
was immobilized to a research grade CM5 sensor chip (Biacore, Inc.
Piscataway, NJ) via primary emine groups usinﬁg the Amine Coupling Kit

(Biacore, Inc. Piscataway, NJ), according to the manufacturer’s instructions.

[0267] In six separate samples, about 200 resonance units (RU)
of each of the six antibodies to HGF was separately atteched to immobilized
Protein G following 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 pl/min for 3 minutes. Antibody
binding kinetic parameters including k, (associatien 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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8590 /leSex Ser Len Gin Pro Glu.Asp.Phe Ala Thr Tyr Tyr Cys
Leu Gan 100.- '105110 His Asp Set Tyr Pro Leu Thr Pile Gly Gly
Gly Thr Lye Val Glu lle 115120125 Lys <210> 25 <211> 144
<212> FRT <213> Artificial Sequence 17/83 <220> <223>
Description of Artificial Sequence: Synthetic HGF 1.75.1 Heavy
chain V region (VIZ VG4-31)-hulgG2 C region <400> 35 Met Lys
Phe Phe Leu Let Lou Val Ala Ala Pro Arg Trp, 1s10

it LR v G YRR BN &1 S PRt (G (those
. Pro.Ser.Gin Th e r Thr Val Se, |

TR R RO R 5 T T et it There

BRI Fh¥dlFelnaRl AL GIb R HRARG N erhyt HdhRan Y

Set Thr Tyr Tyr 6570751,.80
perforred with a BlAcore®3000 (Biacore, inc., Piscataway, NJ} using PBS

with 0.005% P20 surfactant (BlAcore, Inc. Piscataway, NJ) as running buffer.
The four antibodies to HGF were separately immobilized to research grade
CM5 sensor chips (Biacore, Inc. Piscataway, NJ) via primary amine groups
using an Amine Coupling Kit (Biacore, Inc. Piscataway, NJ) following the

manufacturer's insfructions.

[0269] In separate assays, each of the four antibodies to HGF,
over a range of concentrations {from 0.01 nM to 50 nM) was separately
incubated with each of two different concentrations (0.05 nM and 1 nM) of
human HGF in PBS with 0.005% P-20 and 0.1 mg/mL BSA at room
temperature for at least six hours. Each of those samples was then injected
over a surface of a CMS sensor chip onto which the same antibody to HGF
had been immobilized. The binding signal obtained was proportional to the
free HGF in solut_ioﬁ. The dissociation equilibrium constant (Kp) was obtained
from nonlinear regression analysis of the competition curves using a dual-
curve one-site homogeneous binding modet (KinExA software, Sapidyne
Instruments Inc., Boise ID). Those dissociation equilibrium constant values

are presented in Figure 6B.

B. Specificity of Binding of Antibodies to HGF
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Asn Pro Set Leu Lys Set Arg Val Thr lle Set WI Asp Thr Set Lye
8590.95 Asn Gin Phe Ser Let Lys Val Ser. Set Val Thr Ala Ala Asp
Thr Ale' 100105 V41 Tyr Tyr Cys Ala Arg Asp Pro lieu Trp Phe Gly
Glu Phe Asp Tyr 115120.125 Tyr Gly Met Asp Val Trp Gly Gin aly
Thr Thr Val Thr Val Se 130145140 <210> 36 <211> 133 <212>
PRT <213> Artificial Sequence <220> <223> Description of

Artificial Sequence: Synthetic HGP 2.4.4 Light chain V region (VK.
4-133 qs“’é%aﬁhE‘[e{FaWBérP@lﬁfm@%%P%Ché@éﬂiéﬁ*@@ﬁsﬁd

ft‘%ﬁg?é?f? éel %Xg%@g@%%%’%%ﬁeg%@ e I 8585 005).
Recombinant mouse HGF was prepared using the sequence in Liu et al.,
Molecular cloning and charactenization of cDNA encoding mouse hepatocyte
growth factor, Biochim Biéphy_s Acta. 16:1216(2):299-300 (1893).
Recombinant mouse HGF was obtained either by expression in insect cells

using a baculovirus vector, or by expression in 2937 cells. In either event,

mouse HGF was purified by heparin sulfate affinity chromatography.

[0271] Each of the preparations of human and mouse HGF was shown
to be biologically active. Human HGF induced a dose-dependent human Mat
phosphorylation in human PC3 cells {ATCC Manassas, VA # CRL 1435} and
in mouse 471 cells (ATCC Manassas, VA # CRL 2531). Mouse HGF iﬁduced

Met phosphorylation in mouse 411 celis, but not human PC3 celis.

[0272] Human HGF and mouse HGF were run on separate
fanes of SDS PAGE gels. Human HGF and mouse HGF were each
separately run at 100 ngflane and at 10 ngflane. Some gels were run under
non-reducing conditions and other separate gels were run under reducing
conditions using beta-mercaptoethanol. The human HGF and mouse HGF in
the SDS PAGE gels were transferred fo nitroceliulose membranes. Those
membranes were separately incu‘bated with one of the ten a;}fibodies to HGF
described in Example 6. Each of the ten antibodies {o 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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Lys Pro Gly Gin Pro Pro Lys Leu Lou lle Tyr Trp Ala 657075 Set
Thr .Arg MO <210> 37 <211> 142 <212> PRT <213> Attificial
Sequence <220> .223> Description of Artificial Heavy chain V
region (Vii, Sequence; Synthetic HGF 2.4.4 VG 4-31)-hulgG2 C
region <400> 37 Met Lys His Leu Trp Phe P e 15 lle Lets Ser
Gin Val Gin Lou 20 Lets Lets Len Val Ala Ala Pro Arg Trp AO15

H}éern%saa%gse‘%rgrlé' tﬁé?r %yugea'%e\éa\ltlvi)(f?a goat anti-human IgG antibody linked
to HRP (Pierce, Rockford, IL, Cat. #31412). Signal from that goat anti-human
IgG antibody linked fo HRP was detected by electrochemiluminescence
(ECL™, Amersham Pharmacia Biotech, Piscataway, NJ, Cat. # RPN2106)

following the manufacturer’s instructions,

j0273] Figure 7 shows pictures of gels testing each of the ten
antibodies to HGF described in Example 8. The panels on the left show gels
testing each antibody against 100 ng of human HGF (lane 1), 10 ng of human
HGF (fane 2), 100 ng of mouse HGF, and 10 ng of mouse HGF (lane 4) under
non-reducing conditions.. The panels on the right show gels testing each
antibody against 100 ng of human HGF (lane 5), 10 ng of human HGF (lane
6), 100 ng of mouse HGF (lane 7), and 10 ng of mouse HGF (lane 8) under
reducing conditions. Each of the antibodies to HGF tested bound to human
HGF under non-reducing conditions (lanes 1 and 2). None of the antibodies
o HGF ‘tested bound significantly to mouse HGF under non-reducing
“conditions (lanes 3 and 4), or to human HGF (lanes 5 and 6) or mouse HGF

(lanes 7 and 8) under reducing conditions.
C. Epitope Mapping using Fusion Proteins

{02741 A mammalian expression vector comprising aﬁc_DNA sequence
encoding chicken avidin adjacent to the multiple cloning site of vector pCEP4
(invitrogen, Carisbad, CA, cat# V044-50) was constructed using standard
molecular technigues (Figure 9A}. That vector included the chicken avidin

signal sequence {Figure 98} to enable secretion of subsequently expressed
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20 Pro Set Girt Tim Len Set Lou T 35 Ser Set Gly Val Tyr Tyr Trp

S 5055 Asn Girt Phe Ser. bets Lys Len S 100 Phe Asp lle
TrpGin,Gly T hr Met Val Thr Val Set Ser no- 135" ,<210> 38

<211> 128 19/83 <212> PRT <213> Atrtificial Sequence <223>
Description of Artificial Sequence: Synthetic GF 2.12. Light chain

V region (VK, 3-1.2/1.18) <400> 38 Met Glu Ala Pro Ala Gin Leu

Leu Phe Lev Leu Len Len Trp Len Pro 1510-15

fusion proteins. Expression vectors were constructed by inserting sequence

encoding a particular target protein into the multiple cloning site of the fusion
protein expression vector. The resulting fusion constructs each encoded an

avidin protein at the N-terminus of a target protein.

[0275] Using this technique, fusion prctefns comprising avidin fused to
the following target proteins were prepared: full-length human HGF: d5 HGF,
which is a natura!ly occurring splice variant of human HGF (Rubin, J. et al.
PNAS 88:415-419 (i 991)); fulldength mouse HGF; chimera #1 comprising an
N-terminal portion of human HGF (amino acids 32-505) and a C-terminal
portion of mouse HGF (amino acids 508-728); chimera #2 comprising an N-
terminal portion of mouse HGF (amino acids 33-506) and a C-terminal portion
of human HGF (amino acids 506-728); and chimera #3 comprising an N-
terminal portion of human HGF (amino acids 32-582) and a C-terminal portion

- of mouse HGF (amino acids 583-728).

[0276] A schematic representation of the fusion proteins is shown in
Figure 10. The N-terminal domain of HGF contains four kringle domains,
| represented by boxes iabeled K1-K4. The C-terminal domain of HGF shares |
‘h'omoiogy with serine proteases.. That domain is repreéentedby bars. Open
boxes and solid bars indicate human HGF sequences. Shaded boxes and

-

strippled bérs 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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Asp Thr thy Gly Gin lle Val Met Thr Gin Ser Pro Ala Tilr Len Ser:
202530 Val Ser Pro Gly Gin Arg Ala Thr eu Ser Cys Arg Ala Ser
Gan Ser.' 3540451. Val Asp Set 50 Arg Len Leu 65 Lou Ala Trp
Tyr Arg Gin Lys Pro Gly Gin Ala :Pro SS60 lle Tyr Gly Ala SerThr
Arg Ala Thr Gly Ille Pro 70 en TrpPro Pro tie Thx::Phe Gly
Gin-Gly Thr Arg Len Gin lle Lye.. 115120125 <210> 39 <211> 139
<212> PRT <213> Atrtificia equence <220> <223> Description of
Aatftiseedrivnvinadpatrsisiadmrery nstructiongafiperaimetely 48

region (Vg, 4-59), bulgG2 C region <400> 39 Met Lg/s His Len- Trp
PR PR e[g‘ﬁq_sgﬁcmﬁ Gandiioned raggia was collected and assayed

[0278] In separate samples, five of the ten antibodies to HGF
described in Example 6 (those ultimately derived from hybridomas 2.4.4,
1.74.1, 1.75.1,3.40.1, and 2.12.1) were separately incubated with fusion
proteins comprising each of the following target proteins: full-length human
HGF, d5 HGF, and mouse HGF. After incubation, the fusion proteins in each
sample were separately captured using biotin-coated beads (Spherotech Inc,,
Libertyviiie,l 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) {abeled goat anti-human F(ab’}2 antibody

(Southern Biotech Associates, Inc, Birmingham, AL, Cat # 2043-09).

[0279] Those samples were then subjected to Fluorescence
Activated Cell Sorter (FACS) analysis. Bead complexes {abeled 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 fen 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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Gin Val Gin Len Gin Gin Ser Gly Pro ay Len Val Lys 30 en Thr
Cys Ithr Val Ser Gly Gly Set tie 40As Tyr. Tyr Trp Set Trp lle Arg
Gin Pro Pro Gly Lys Gly Lou .5060 20/83 Set Sly Soy Thr Asn Tyr
Asn Pro 7580 le Ser Val Asp Thy Ser Lys Ash GIn 90 the Ser Len
L ys -Lou Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr: 1
00105'110 Tyr Cys Ala Avg 115 ly Gly Tyr Asp Plc ftp Set my Tyr

the Asp Tyr 120125 Trp my Gin Gly Thy lieu Val Thr Val Set Ser
ciz@dabiientfieeil ¢S eny ahimeAs3AThysd $andrd Wefeksbitted to

Ala Ser- 35'40-45
FACS analysis as described above.

[0281]

The resuits of those binding experiments are summarized

in Figure 10A, to the right of the schematic diagram. Neither antibody 2.12.1,

nor 2.4.4 bound to the chimera #1. Both antibody 2.12.1 and antibody 2.4 4

bound to chimera #2 Antibody 2.4.4 bound-to chimera #3. Antibody 2.12.1 did

not bind fo chimera #3.

0. Further Epitope Mapping using Fusion Proteins

[0282]

To provide additional information about the epitope(s) of

HGF {0 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 {o generate the chimeras are shown in Table

10.
Table 10 Qligonucleotides Used to Generate Human/Mouse HGF Chimeras
and Point Mutanifs, Insertions and Delations
SEQID .
. : Break points or
NO. Olige # Sequence n | Consfruct mutation
ATGCGT CTC CCTTGA TGA
124 13201-76 |TGC TGG CTG CAT TTC 33 [pt. mutant |hKHGFR647Q
, ATG CGT CTC TCA AGG GAA -~
125 3201-75 GGT GAC TCT GAA TGA 33 ipt. mutant |hHGFR647Q
ATG CGT CTC TAA CTA GGT
126 13201-72 \AA TCA ATC GTA CTA ACA 36 [pt. mutant |hHGFN601S
ATG CGT CTC TAG TTA TGG
127 13201-71 ATG CAC AAT TCC TGA AA 35 |pt. mutant |hHGFN601S
ATGCGT CTC AATTAT CCA
128 32061-70 GGA CAG CAG GCC TG 32 |pt. mutant {hHGFDS92N
ATGCGT CTC ATA ATTTTG
129 i3201-69 TTA GT A CGA TTG ATT TAC 37 |pt. mutant |hHGFD592N
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SIn.Gly lle Avg Asn Asp lieu GIY.Trp Tyr Gin GIn.Lys Pro Gly

14114 5055 -60 Pro Ser Avg Plc Ser diy Ser Sly Set Gly Thy-

Gin Plc Thy lieu Thy: 859095 lle Ser Set lieu. Gin Pro Glu Asp Phe

Ala Thy Tyr Tyr Cys Len Gin 100105110 isAsn Soy Tyr Pro lieu

Thr.Phe Gly Gly Gly Thy Lys Val 331 tie 115' 120125 Lys 21/83
<212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic HGF 2.40.1 Heavy chain V region

(Vh, VG 4+31)-hulg{&2 C region an> 41 Met Lys His lieu Tip Phe
Pheis i34ds g YATOTRIR PTO SUTIPHOT0LY 52 Ipt. mutan |hHGFCSGIR
131 [s201.67 |31 COLETC ARA COC AAS | 34 pt. mutant [hHGFCS6IR
132 [320166 [ FSONCTCCITTOS TG | 34 ot mutant |BHGFGSSSE
133 [320165 |40 O3 CIC COA ARG AGG ) 3 oy mutane [nHGFGSSSE
134 3201-64 g?GG g{}}AG CTG{CTA G.CA AGC 24 zgtitriction &ﬁiﬁ} -
135 316741 1 o et e e i |35 |deletion | TEIGF DK
PR e
ATGCGTCICAACAAAGAC| | | norpe
157 |316744" | TTG AAA GAT TAT GAA GCT | 38 fimserion |52
[ (AT I iR
139 316737 410 CH CTCAAG CITGCC | 99 | ohimera 9 |WEIGF aa586.3"
140 [3167-40 Tan aaponc A8 CLL CAG | 33 lohimera @ |mHGF 5-2a585
a1 fsie738 (AL0 ggrg&ﬁg CTTGCT |30 himera 8 |mHGF 2a586-3°
42 pe7ag (419 e o pad CLL CAT | 33 lchimera § |RHGF 5*-aa585
143 |3167:37 iégg%ggg‘%g CTTGCC | 29 [chimera 7 |hHGF a2586-3°
144 316740 | 200 fgé %ﬁ"’g";‘é%ﬁc‘“} 33 |chimera 7 |mHGF 5™-aa585
145 316738 [AL0 T ggiﬁg CTTGCT | 30 |himera 3 |mHGF 22586.3°
146 [316739 |19 ggégi%%g%icm 33 |chimera3 |hHGF 5'-2a585
147 |3167:3s (ALC %gg%gggﬁgg GGA | 53 chimera 2. |HHGF aaS07-3
148 [3167-36 ﬁg?gfgggﬁgggﬁgm 34 |chimera2 |mHGE 522506
149 |3144.31 A %};g%%%ggﬁ JGA | 34 |chimera 1 {mHGF aas07-3’
150 [3080-16 [ATOCOT g oS STATGT | 31 lchimera 1 |HHGF 5°-22506
151 3980«64 ié‘é%ii%%f&cﬁg CCA 132 \chimera 6 |[WHGE 22307-3"
152 |3144-28 |ATG CGT CTC ATG CAT TCA | 3 |chimera 6 |mHGE 5-an308

138



Val lieu Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Sly lieu Val Lys
202530 Pro Ser Gin Thr Leu Ser lieu Thr Cys Thr Val Ser Sly Gly
Ser lle 354045 Ser Sat Sly sly Tyr Tyr Trp Ser Trp lle Arg Gin His
Pro Sly Lys 505560 Gly Leu Glu Trp lle Sly Aen lle Tyr Tyr Set Sly
lle Thr Tyr Tyr 65707580 Asn Pro Ser lieu Lye Ser Mg Vaimr Net
Ser Val Asp Thr Set Lys 85.9095 Ass Gin Phe Set Lets Lye Lets
Sir Set Val Thr Ala Ala Asp Thr Ala, 100105110 Val Tyr Tyr Cys

Ala Arg Asp Pro L TWIG YyASRTArEY Phe Asp 115120125
Trp 2[;3 Gly TGIOED &ed FcVah Set et 13201 5:140 N
% Sd}f 128G Tror THRITGRA TS Artificidl Saqtbingg <20ST 22213-3
PSEAIRGSN I CSEQUEREA B iathe igEH %LF ‘;‘]ii HGF 5'-a2212
) |gh'r chain V reqiohCRKE BGSM AT TAK0> 42 |Me 0
Ala4zin i PHEIRGEESTIRATOVCHP Ged Pro;l 40
a43in hgwrbiesy PHEILBEE TG TR e 911olBa 4 |hHGF aa129-3
ATGCGTCTCATG CAGTTT
156 |3079-78 |CTAATATAGTCTTTGTTT |38 |chimerad4 |mHGF 5-aal28
TC
. - hHGF ¢~
ATG GGA TCC CTA TGA CTG restriction |, .
157307983\ 1GG TAC CTT ATA TG 32 (site oromeal ¢
158 12870-60 ATG CGG CCG CAC AAA GGA 16 restriction {hHGF n-
AAA GAA GAAATACAA TTC site terminal + Notl
.y mHGF c-
" CGG GATCCT TAC AACTTG restriction .
159 [3013-96 TAT GTC AAA ATT AC 32 site terminal +
BamHI
ATG ATG GCG GCC GCT CAG restriction |mHGF
160  [3013-95 |AAG AAA AGA AGA AAT 46 | 'naik
ACA CTT C site Jterminal + Notl
[0283] 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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Asp Thr Thr Sly Glu lle Val Met Thr Gin Set Pro Ala Thr Lets Set'
202530 Val Ser Pro Gly Glu Arg Ala Thr Leu Set Cys Mg Ala Ser

Gin Set 354045 Val Ser Set Asn Lou-Ala Trp Tyr Gin Gin Lys Pro

Sly 'Gin Ala Pro 505560 22/83 Arg Leu Leu Met Tyr 65 Arg Phe

Ser Gly Ser 85 Gly Ali Ser Thr Arg 70 Gly Sex- Gly Thr Glu 90

Set Leu Gin Ser Glu Asp Phe Ala Val Tyr Tyr eye Gin Gin Tyr Asn
100105110 Mn Trp Pro Pro lle 115 Thr Phe Gly Gin Gly Thr Arg

Leu [0284] Binding of antibodies 2.4.4 and 2.12.1 to the chimeric
proteins was assayed as described in Example 8C. After incubation of either
antibody 2.4.4 or antibody 2.12.1 with one of the fusion proteins, the fusion
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 labeled by adding FITC labeled anti-avidin antibody {Vector
{.ab, 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 (Southemn Biotech Associates, Inc, Binmingham, AL, Cat#
2043-09). Those samples were then subjected o 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, Frankiin 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 sensitivity 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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120125 Glu lle Lys <210> 43 <211> 139 <212> PRT <213>

Artificial Se ence <220> <223> Description of Artificial Sequence:
Synthetic HGF 3.10.1 Heavy chain V region (Vh. VG 4-34)-hulgG1

C region <400> 43 Met Lys His Len Trp Phe Phe leu Leu Leu Val

Ala Ala Pro IUrg Tipy 510 15 Gin Trp Gly Ala Gly Lets Lets Lys

2530 en Thr Cys Ala Val Tyr Gly Gly. Ser. Phe40 'Sea Thr Tyr Tyr

Trp Ser Trp lle 55 gGIn o Pro Gly Lys Gly Leu 60,

bind to antibody 2.12.1 but did bind to antibody 2.4.4, despite the presence of

amino acids 507-585 of human HGF.

[0286} To obtain further information about amino acids 507-585
of human HGF (GWMVSLRYRNKHICGGSLIKESWVLTARQCFPSR~~
DLKDYEAWLGIHDVEGRGDEKCKQVLNVSQLVYGPEGSDLVIM (SEQ ID NO: 123}
(see Figure 10D)), mutant HGF containing specific point mutations changing
the human residue to the mouse residue within the region of amino acids 507-
585 were created (Figure 10C), using primers set forth in Table 10. Human
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 seqguence, and the other

containing a two amino acid deletion from the mouse sequence (Figure 10C).

[0287] These constructs were expressed and subjected to
binding analysis as described in Exampieé 8C and 8D. Afier incubation of
| _ either antibgdy 244 or ahtibody 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 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) tabeled goat

- anti-human F(ab')2 antibody (Southern Biotech Associates, Inc, Birmingham,
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Gin Tip lle Gly Glu lle Mn His Ser Gly Ser Thr Mn Tyr Mn Pro 00

"Set Leu Lye Set Arg Val Thr lle Ser Val Asp Thr Ser Lye Mn Gin
859095 Phe Set Len Lye Leu Sex- Set Val Thr Ala Ala Asp Tin?
Ala Val . 1.00105 110. Tyr Cys Ala Arg (fly Gly Tyr Asp The Tip
Set Gly Tyr Tyr -Asp xyr. 115120.125' Trp Gly Gin Gly Th 130
<210> 44 <211> 107 <212> PRT <213> Atrtificial Sequence 23/83
<220> <223> Description of Jrtificial Sequence: Synthetic Human
Kdp s GbaRtrtReJibose40ioniad wee Then/aibidatada P RuSarscence
Vat he lle Pbs Pro Pro Set Asp Gin 151015 Gin Leu Lys Set Gly -
Titixpied Gallatariar(yaE Ehanalyaisn Beas sempie3ee iabgiek byl C

[ Lys Val Gin Trp Lys Val Asp Asn Ala Len Gin 354045

C(sw}v%é%ainagcatec; %e pre%el%/ce of avid?n) 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 sensitivity of the assay and aided the measurement of binding with

constructs that were not expressed at very 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 acicEs from the mouse HGF sequence, did not result in binding of either

_ antibody to the mouse HGF.

E. Epitope Mapping by Protease Protection Assays

[0284] Compleméntary classical protease protactionqassays were also
- performed to identify the HGF epitopes bound by antibody 2.12.1. See Yiand
Skalka, Mapping Epitopes of Monoclonal Antibodies Against HiV-1 Integrase
with Limited Proteolysis and Maftrix-Assisted Laser Desorption lonization

Time-of-Flight Mass Spectrometry, Biopolymers (Peptide Science) 55; 308- -
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Ser Gly Asn Set Gin Glu Ser Val Thy Glu Gin Asp Ser Lys Asp Set
5055..60 Thr Tyr Ser en Ser Set Thr Len Tlir Len Ser Lys Ala Asp
Tyr Gin 65707580 Lye His Ly Val Tyr Ala Cyz Gin Val Thr His Gin
'fly Lou Set Ser 85 " 9095 Pro Val Thr Lys Set Phe ASE1 Arg cay
Glu cys 100105 <214> 45 <211> 320 <212> PRT ,<213> Atrtificial
'Sequence <220> <223> Description of Artificial Sequence:
Synthetic Heinen X9G1 Constant Region - <400 45 Alar Thr Lys

3§ 2e08et NahBheiBro(Bengtomonaettetd yat ahGBsdp et ot
Set Gly Gly Thr Ala Ala Len Gly.Cys Len Val Lys Asp Tyr 20.2530

(raugMuly i 208t ab (A SEisGiyTTara pld @ Srangdncubated on ice for 30

minutes. Digestion with trypsin (1ug) was carried out at 37 °C for 1 hour. The
digested material was subjected to reverse phase HPLC for peptide
separation. A similar trypsin digest of human HGF alone, without antibody
2.12.1, was carried out in parallel. The HPLC column (Vydac C18, 2.1 x 150
mm, Vydac inc., Hesperia CA) was run in 0.1% trifiuoro aceticacid (TFA) with
an elution gradient of 2-35% acetonitrile in 0.1% TFA. The UV trace of the
eluting peptides was recorded by an HP 1090 HPL.C device (Hewlett Packard,
Palo Alto). The two HPLC maps 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 peplides. N-terminal peptide
sequéncing was performed by Edman degradation on an ABI-Procise protein
sequencer (Applied Biosyst:ams, Foster City, CA}. The amino acids in each
cycle were identified by the retention time on the coupled HPLC device and
comparison to amino acid standards. Mass spectrometry of the profected
fragments was performéd on a Perceptive Voyager mass spectrometer
{(Applied Biosystems, Framingham, MA). Matrix assisted laser desorption
ionizaticﬁ (MALD!) 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

cylochrome ¢).
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4045 Phe Pro Ala-Val Leu GIn Ser Soy Gly Len Tyr Set 5560 Val

Tilt Val Pro Set Ser Set Len Gly Thr Gin Thy 70 75 :80 Val ken

His Lys Pro Set ken Thr Lye Wi As Ifys 85-9095 24/83 Lys Val

Glu Pro Lys Ser Cys Asp Lys Thr His Thr s Pro Pro Cys

100105110 Pro Ala Pro Glu Leu Lieu Gly ply Pro Set Val Phe Leu
the PrO Pro 115120125 Lys Pro Lys Asp Thr Leu Met lle Ser Arg

Thr Pro Glu Val T 130135140 ' Val Val Val Asp Val Set His Glu

Asp PISBNhe e psbHeilai RS SEGIssssonng sadada-, and

| Glu Vat His Asn Ala Lys Thr Lys Pro Arg Glu 165170 Glu Gi
5 PR A 900 4B APEE YR VAL B P1AZ10 for

ﬁﬁ%ﬁ%&m Antibody 2.12.1 binding to human HGF protected two peaks,
133 and T38.6. (Figure 11A). Peak T38.6 contained two peptides, both
corresponding to sequences at or near the beginning of the B subunit of
mature HGF (see Figure 10D, sequence beginning at the bold, underlined text
{(VWNGIPTRTN (SEQ ID NO: 172)) and Figure 11C). T33 was derived from
‘the a subunit (Figure 11C). Based on mass spectrometry, the observed
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 fo define the C-terminus of the protected
peptides.

[0292] Anothemorhpiementary experiment was.also designed to
investigate 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. iatact 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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His.GIn Asp Trp Leu Asn Gly.Lys Glu TyrLys Cyp Lys Va 1952001
205 Lys Ala Len Pro Ala Pro lle Gin Lys Thr lie Ser Lys Ala Lys
210 215220 Gin Pro Mg Glu Pro Gin Val Tyr Thr Lieu Pro Pro Set
Mg Asp:Glu.:. 225..230235 '246[ Leu Thr Lys Mn Gin. Val Ser Leta
Thr Cys Lea Val Lys Gly Phe Tyr 245.:'250" : 255 - Pro Sr Asp lle
Ala Val Glu Trp Glu Ser Asn Gly GIn Pro (flu Asn' - 260265270

. I h
R e
ol A OB e Gl
seqLEteig| ¥/ imd2s 3pEcHdMet ¢ asddderifepabdld> PRT <213>

Artificial Sequence <220> <223> Description of Atrtificial

Sequ§ires]SynthdiGHwaransigGa Elosiating eeistiles, a farge peptide
peak (T48 in Figure 11B) was observed io elute from the antibody-HGF
complex and was identified by N-terminal peptide sequencing to contain the
same two B subunit sequences found in T38.6, above. The size of the
peptide(s) in peak T48 was heterogeneous based on the mass spectrometry
and therefore a precise C-terminus could not 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 involﬁed 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. Compefition Binding of Antibodies

[0295] Antibodies to HGF described in Example 6 ultimately derived
from hybridoma 2.4.4 (antibody 2.4 4) and antibodies fo HGF ultimately
~ derived from hybridoma 2.12.1 (antibody 2.12.1)7 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-B)-carboxamido]
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25/83 <400> 46 Ala Set Thr Lye Gly Pro Ser. Val Phe Pro Len Ala
Pro eye Ser Arg 51015 Thr Set Gin Ser Thr Ala Ala Leu Gly eye
ten Val Lys Asp Tyr 20'2530 e Pro Gin Pro Val Thr Val Set Trp
Asn Ser Gly Ala Len Thr Set 354045 Gy Val His Thr the Pro Ala
Val Len Gin Set Ser Gly Leu Tyr Set 505560 Len Set Set Val Val
Tilt Val Pro Set Set Asn the Gly Thy Gin Thr 65707580 Tyr Thr
FaASR YabASRESLYS) %E@eﬁ%(é’)%ﬁ)&]rﬂ'l&%y @bﬁ%ﬁ’sﬁﬁolecular
85'9095 Thr Val Glu Arg Lys Cys Cys Val Gin Cys Pro Pro Cys

Prepdia £ 034K Rras/aldda GaudirerIrt nWakiBhedeunkibsdies at a
Pro Pro Lye Pro Lys Asp 120125 Thr Leu Met lle Set- g Thr Pro

@i st {ioh C yis Ml araibdey Xemi 3Q1a%K d0tidAXf SerClababat 5 mg/mi
Pro Gin Val Gin Phe Asn Trp Tyr Val Asp Gly 150' 155160
in DMSQ. Those mixtures were incubated at room temperature {(20-22°C)
overnight in the dark. The mixtures were then each separately run through
Pharmacia PD-10 columns (Amersham, Piscataway, NJ} which had been

" equilibrated with PBS. The resulting preparations were read on a

. spectrophotometer at 280 n and 485 nM. The antibody concenirations of

- those preparations were calculated using absorbance at 280 nm. The ratio of

iabeled-antibody to unlabeled antibody was calculated using the following

formula:

H

Ax. X . MW antibody mole {abeled antibody
E -mg antibody/mi mole unlabeled antibody

where Ax = label absorbency at 485 nm, and E = extinction coefficient of label
- = 77500. Typically, antibody was labeled about 3:1 (FITC-labeled
antibody:unfabge}ed antibody). |

{0296] The ability of each of the two labeled antibodie§ to compete for .
binding with each of the other nine 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 separately-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 fabeled. Thus, in nine separate
‘samples, labeled antibody 2.4.4 Qas separately jncubated with HGF along

.. with each of the other nine antibodies to HGF that had not been labeled.

148



Val G u Val His Asn Ala Lys Thr lays Pro Arg Gin Glu Gin the Asn
165170.175 Ser Thr Phe Arg Val Val Set Val Len Thr Val Vat His
Gin Asp Trp 180.185190 Len Asn Gly Lye Gau Tyr Lys Cys Lys
Vat Set Aen Lys Gly Len Pro 295200205 Ala Pro lle Gin Lys Thr
lle Set Lys ThrLys Gil/ Gin Pro Arg Gin 216215220 prd Gin Val Tyr
Thr Lei.' Pro Pro Sei Arg Gin Gin Met Thr Lys Aen 225230,235240

R R R e S R R AR 12 e el

M SdTNEEO02R 38 LR hELMEL LeR é&ﬁb%ié@ﬁ:@iétsﬁ{at had
the Pits Len Tyr Set Lys 275280285 Len Thr Val Asp Lys Ser A

ABEbEsR Bl Akl of e SarsRySIRARRO N @ fiB3-a1 Nﬁhg the
Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu
dB0agice a0l HGF instead of full-length HGF.

{0287} The positive competition control for these competition assays
was to incubate each labeled antibody with a 50-fold molar excess of the
same anfibody that was not labeled. Thus, FITC labeled antibody 2.12.1 was
incubated in the presence of, and separately in the absence of, a 50-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 unlabeled antibody 2.4.4. As expected, the fluorescence signals
from samples in the presence of a 50-fold molar excess of unlabeied
antibodies were significantly lower than the flucrescence 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 to 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: an’cibody 1.29.1; F: antibody 3.10.1; G:
antibody 1.61.3; H: antibody 1.24.1; I anﬁbody 1.60.1; J: antibody 2.40.1; K

l‘ antibody 2.12.1; L: antibody 2.4.4. Figure 12A shows results from a -
competitive binding assay using flucrescent antibody 2.12.1 with the d5 HGF
splice variant target pro{ein. Figure 128_'sr-10ws fésults from a compestitive

binding assay using flucrescent antibody 2.12.1 with full length HGF target
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Ser Lets Set Pro Gly Lye 325 <210> 47 <211> 18 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic t-cell epitope peptide <400> 47 Gin Tyr lle
Lys Ala Asn Ser Lys Phe lle Gly lle Thy Glu tea Lys 51015 : -Lys
eye <210> 48211> 24 <212> DNA <213>'Artificial SeqUence-
4220> ..<223> Description of Artificial Sequence:

PN B GBS 30 0 MR 8 sy
U2k %%&%é?ﬁ%ﬁ%%@é@%@i%{fgiﬁ?_ﬁfﬂ%ﬁii@é&ﬁf&%ﬁc-
<220> <223> Description of Artificial Sequence: Synthetic
Rligantisiepbde 400witbut HGF); B: positive control (FITC labeled
antibody 2.4.4with HGF); C: antibody 1.74.1; D antibody 1.75.1; E: antibody
1.28.1; 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 12C
shows results from a competitive binding assay using fluorescent antibody
2.4.4 with the d5 HGF splice variant target protein. Figure 12D shows results
from a competitive binding assay using fluorescent antibody 2.4.4 with full
length HGF target protein.

{0299] . - The data indicate that each of the ten antibodies to HGF
competes with each of the two labeled antibodies for binding to full length or
d5 HGF.: Some of the antibodies exhibited complete competition with the
iabgzled antibody. (e.g. antibodies 2.12.1, 1.24.1 and 2.4.4 compete
completely with FITC—iabe!edr antibody 2.12.1, Figure 12A and 12B, peaks H,
| K and L, respectively). Other antibodies only 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

MNeufralizing ELISA Assays

[0300] A neutralization ELISA assay was developed fo asséss whether
the antibodies discussed in Example 6 could interrupt Met-HGF binding.
Delphia 96-well plates (Cat#: AAAND-G001, Wallac Inc., Gaithersburg, MD)
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ggacactgac atggactgaa ggagta 27/83 <212> DNA <213> Atrtificial
Sequence <220> <223> Description of Artificial Sequence:
Synthetic oligonucleotide <400> 50 ggggtcaggc tggaactgag g21
<210> 51 <211> 48 <212> DNA <213> Atrtificial Sequence <220>
<223> Description of Artificial Sequence& Synthetic
oligonucleotide <400>51-. acaacaaagc ttctagacca ccatygaagc
cccagctca ct ctcttd8 <210> 52 <211> 34 <212> DNA. <213>

"WritERAtRb YR ALE2n8dinn 390mbet HSHoRt Brkrigiml per well. The
R T DA SO s v
then blocked with 5% BSA (Cat# 50-61-00, KPL, Gaithersburg, MD) in PBS
containing 0.1%Tween 20 for 1 hour at room temperature with shaking.
[0301] Test samples were prepared by separately mixing soluble Met
(2nM, 0.256 pg/mi) with different concentrations of a particular antibody to
HGF being tested. The concentrations tested were: 667 nM, 223 nM, 74.1
nM, 24.7 nM, 8.2 nM, 2.7 nM, 0.81 nM, 0.30 nM, 0.10 ni4, and 0.034 nM. A
volume of 100 pl of a test sample was added to each well of the plates. The
plates were then incubated at 4°C overnight and then washed 4 times with
PBS containing 0.1% Tween 20. Next, 100 ul per well of Biotinylated anti-
cMetR antibody (Cat#: BAF358, R&D Systems Inc., Minneapolis, MN) at 2
. pg/mi, 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
fimes 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, Gai‘thersgufg, MD) was
added. After at least for 5 minutes, the plates were read using Europium
ri*sethod on Victor 2 (1420 Multilabel Counter, Wallac Inc., Gaithersburg, MD).
[0302] Percent inhibition of Met binding to HGF (i.e. neutralization) was

calculated and ICso values were determined using the 4 parameter fit equation
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<213> Artificial Sequence <220> <223> Description o.Artificial
Sequence: Synthetic oligonucleotide <400> 53. ggacactgac
atggactgaa ggagta26 <210> 54 <211> 48 <212> DNA <213>
Artificial Sequence <220> <223> Description of Atrtificial
Sequence: Synthetic oligonucleotide 28/83 <210> 55 <211> 32
<212> DNA <213> Artificial Sequence <220> <223> Description

iicl : hetic, oligonucleqti 400> 55
(ggt%%étiﬁ't %l%%gxufﬁ%z ém&%so%in %eé@%g}i%ﬁ' f—,'goggﬁﬁf?i%'ﬁ of the

ggaggcac tagagacggt gaccaggg%t cC
A8 B TR RiMHECA ReYURTNEsE HURt binding to HGF was

neutralized. Data for two experiments are shown in Figure 13.

Exampie 10

Neutralization in Celis_

A. Met phosphorylation

[0303] HGF induces Met phosphorylation 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
celis per well 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 penicifiin, streptomycin, glutamine (Invitrogen, Carlsbad,.
CA, Cat. # 10378-018). After 24 hours of growth at 37°C under 5% CO2, the
cells were rinsed once with DMEM-low glucose (Invitrogen, Carisbad, CA,
Cat. #11885-084) containing 0.1% bévine serum albumin (Sigma, Louis, MO,
‘Cat. #A-3156) and incubated for 18 to-20 hours with 100 w DMEM-low
-glucose media containing 0.1% boﬁrie serum albumin (Sigma, Louis, MO,

Cat. #A-3156).

N

[0304] Eight different dilutions of each of the ten antibodies to HGF
from Example 6 were sepérate!y nrepared by serial dilution in media (DMEM-
low glucose with 0.1% bovine serum atbumin) containing 200 ng/mi HGF.

The concentrations of the antibodies to HGF in the separate dilutions were:
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<223> Description of Artificial Sequence: Synthetic pl/hChl heavy
chain nucleotide sequence <400> 56 tctagaccac cgccatgggt
gaaaattgaa tcgtctctag tgoctccacc aagggcccat 60 cggtcttcce
cotggcacce tcctccaaga gcacctctgg gggcacagcg gocctgggcet 120
ggactacttc ccogaaccgg tgacggtgtc gtggaactca ggcgccctga 180

200 nM, 87 nM, 22 nM, 7 nM, 2.5 nM, 1 nM, 0.3 nM, and 0.1 nM of a
particular antibody to HGF. Those antibody/HGF dilutions were incubated for

30 minutes at 37°C.

10305] The PC-3 cells were rinsed once with 100 ul DMEM-low glucose
containing 0.1% bovine serum albumin. Then 100 pl of each of the
antibody/HGF difutions was separately added fo separate wells of PC-3 cells.
After incuba‘tior} for 10 minutes at 37°C under 5% CQ2, the antibody/HGF
diiuﬁons were aspirated from the wells, and the plates were placed on ice for
1-2 minutes. The cells were rinsed once with 100 ul ice-cold PBS containing
0.3 mM sodiumuolrtho vanadate (Sigma, Louis, MO, Cat. #5-6508). The
washed cells 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

, incubatif}g, Dynabeads M-280 Streptavidin (IGEN International,
Gaithersburgh, MD, Cat. #110029} with 4 pg/ml of goat-anti Met-biotin (R&D
Systems Inc., Minneapolis, MN, Cat# BAF 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 ul of anti-Met antibody coated beads per well was placed in

96-well Costar assay plates (Corning, NY, Cat. #3365).
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gcctggteaa ccageggegt  gcacaccttc ccggctgtee tacagtectc
aggactctac tocctcagca 240 gegtggtgac cgtgocctec agcagcttgg
gcacccagac ctacatctgc aacgtgaatc 300 acaagcccag caacaccaag

gtggacaaga aagttgagcc

&

[0307] A volume of 25 pl of each of the different PC-3 cell
lysates was separately added to each well containing anti-Met antibody
coated beads. The plates were incubated for 1 hour at room temperature with
shaking. A voiume of 12.5 ul of PBS confaining 1% bovine serum albumin
{Sigma, Louis, MO, Cat. # A-7888), 0.1% Tween 20 (Biorad, Hercules, CA,
Cat# 170-6531) and 0.04 ug 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 voilume of 12.5
pl of PBS containing 1% bovine serum albumin, 0.1% Tween 20 and 8 pug/m!
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-

nanocmolar range.

B. Neufralization of U-87 MG GrowthlSurvivai

-

[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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caaatcttgt gacaaaactc 360 acacatgccc accgtgccca gecacctgaac
tcctgggggg accgtcagtc ttectettcc 420 ccccaaaacc caaggacace
etcatgatet cocggaccce tgaggtcaca tgageggtgg 480 tggacgtgag
ccacgaagac cctgaggtca agttcaactg gtacgtggac ggcgtggagg 540
tgcataatgc caagacaaag

&

conditions. Disruption of binding of the endogenous HGF to the endogenous

Met may result in decreased growth and/or survival.

{0309] U-87 MG cells were grown in 96-well Costar assay plates
(Corning, NY, Cat. #3365) by adding 800 celis per well in IMEM media (Gibco
BRL, Rockville, MD, catalog # 11125-028) corttaining 5% FBS. After

-approximately 24 hours, each of eleven different concentrations of each of the
ten antibodies fo HGF from Exa'mple 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/mi, 1.2 pg/ml, 0.4
ug/mi, 0.14 pug/mi, 0.05 pg/ml, 0.015 ug/mi, 5.1 ng/mi, and 1.7 ng/mi of a

particular antibody to HGF.

[0310] Seven days after the addition of the anfibodies to HGF,
the media was removed from the plates and the cells were fixed with 100 ul of

. 10% trichloroacetic acid (Sigma inc., St Louis, MO Cat#: T-9159) per well and

incubated at 49C for 1-2‘hours. The wells were rinsed 5 times with tap water.
The fixed cells were stained with 100 i of 0.4% suiforhodamine B (Sigma, St
Louis, MO Cat#: S-9012) in 1% acetic acid (Fisher, Pittsburgh, PA Cati:
UNZ2788) 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, Molecuiar 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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0cSc9SSaSSs agcagtacaa cagcacgtac cgtgtggtca 600
gegtcctcac.cgtcctscat caggactggc tgaatggcaa
ggagtacaag.tgcaaggtct 660 ccaacaaagc ecteccagcc cccatcgaga
aaaccatctc caaagccaaa gggcagecco 720 gagaaccaca gcctgacctg
ggtgtacacc cctggtcaaa ctgoccocat ggettotatc cccgggatga
ccagcgacat

calculate {Csq values, the percent inhibition was calculated compared to cells
incubated with an isotype control antibody, or with no antibody. The iCsg
values were calculated using the four 4 parameter fit équaﬁon and the kxcelfit

software package, version 2.0.6, (Microsoft Inc., Seattle WA).

[0311] + Data for two experiments are shown in Figure 15. All ten
of the antibodies to HGF described in Example 6 inhibited the growthlsurvaal
of the U-87 MG celis. The ICs values of each of the antibodies were typically

less than 100 ni.
Example 11

Neutralizing in Xenograft Tumors

A. U-B7 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 frypan
blue exclusion. To test a single antibody to HGF, 5x1 0% U-87 MG celis in |
'serum free media were injected 'subcutaneous!y 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
iﬁtra~peritoneal injection with the same dose of the same antibody to HGF
' discussed in Example 7, or with the IgG1 constant region (Isotype Controi).
The antibody doses fested were: 1 pg, 3 pg, 10 pg, and 36 ug per injection.

The antibody injections were performed twice per week for four weeks,
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gctgaccaag aaccaggtca C9CCStggag tgggagagca 780 840
atgggcascc ggagaacaac tacaagacca cgccteccgt getggactCc
gacggctcct 900 tottectcta tagcaagetc accgtggaca agagcaggtg
gcageaggsg aacgtettct 960 catgctccgt gatgcatgag gcetctgcaca
accactacac gcagaagagc ctatecctgt 1020 ctccgggtaa atgataagtc

&

beginning on day 2 after injection of the U-87 MG cells. Tumor
measurements and body weights were recorded twice per week for 30 days,
and tumnor vo!un;xes were ca!cu!ated using the formula: length x width x height.
Results were analyzed with the StatView® statistical program (SAS Institute,
-Inc., Cary, N.C.) using repeated measures ANOVA, followed by Scheffe’s

post hoc fest.

[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 18A. 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 fo control animals receiving the isotype control at
30 pg 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 ag?ibodies to HGF
from Example 8 showed similar complete inhibition of tumor growth at the

higher doses.

B. U-87 MG Xenograft Established Disease Model
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gac 1043 <210> 57 <211> 540 <212> DNA <213> Gallus gallus
<220> <221> cos ,222> (2)-(520) <400> 57 c ccc ace atg gtg cac
gca acc Pro Thr Met Val His Ala Thr 1 tcc ccg ctg ctg ctg ctg ctg
ctg etc 49 Ser.Pro.Leu Leu Leu Leu Leu Lett Lau 1015 29/83 age
ctg got ctg gtg Set Leu Ala Leu Val 20 get ccc ggc ate tat gee age
aag ego tog ctg 97 Ala Pro Sly ken Set Ala Arg Lys Cys Set Leu

2530 {03151 U-87 MG cells in serum-free media were injected into nude
mice, following the procedure discussed above in Example 11A. Tumors
were allowed to grow for'appreximate!y twe weeks until they reached a
volume of ~200 mm?® before intra-peritoneal dosing with antibodies to HGF
began. The mice were treated twice per week with antibody 2.4.4 at 200 g,
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 estabfished tumor:.s 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 Exampie 6 in the U-87 MG tumor model discussed in Example
| 11A, a low dose that only partially inhibited tumor growth in the minimal
residual disease mode! was chosen. Preliminary dose-response studies
(Figure 16A) suggested that 5 ug twice per week would give partial inhibition
by the antibodies to HGF. A series of head-fo-head experiments comparing
up to b 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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gee aca tea aat gag ate aaa gag Ala Thr Set Asn Glu lle Lys Gin
65 70 ace ate aac aag agg ace cag ccc Thr lle Ass Lys Arg Thr
Gin Pro 05 tea cca ctg cat ggg ace Ser Pro Len His Gly Thr 75
ace ttt ggc etc act gtc Thr Phe sly Phe Thr Val 90 caa aac 241
Gin Asn 80 eat tgg 209 Asn Trp 95. aag ttt tea g. too ace act gto
tto acg Ogc ca tgc ttc Lys Phe Set Gim Set Thr Thr Val Phe Thr

sRnthAdissdPHE T deaiosanificagv-nbibjing deg e Qv cerapredte the

a ctg dig cgg Arg Asn sly Lys Glu Val Leu Lys Thr Met Trp

te%qegglgﬁgsﬁ%’ﬁ%fﬁr | b%@%l?v'&ﬁ?g\{t(ﬁépg%od&c tgg aaa got ace

gg/g gee[@ﬁ%]\@!rﬁgg’rﬁﬁpoﬁ?eg% éf;?eﬁ‘r%%ry v%gfc’e'?alearfgprxe%r ngnagl the
established U-87 disease model discussed in Exampfe 11B. Inthose

experiments, a dose of 10 pg, 2X per week was used. Results from two of

these experiments are shown in Figure 16E and 16F.
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130135140 eta gee 337 lle Asp tea agt 385 Set Set ate eat 433 lle
Asn ate ttc act ego ctg cgc lle Phe Thr Arg Len Arg 145150 ada
cag aag gag cag ctg dta gca agc ttg 481 Thr Gin Lys Gin Gin Len
Len Ala Set Len 155160 cta gog Len Ala gcc gdt cga ggc egg caa
ggc egg atc cag Ala Ala Arg Sly Arg Gin sly Axg lle Gin 165.170
weBg:igata.agatas30 Thr cattgatgag590 <210>58 <211> 540

1. An isolated polypeptide comprising at least one complementarity
determining region (CDR) selected from CDR1a, CDR2a, and CDR3a

wherein CDR1a comprises the aminc acid sequence abecdefghijkimnop
g, wherein amino acld a is selected from lysine, arginine; or glutamine; amino acid b is
selected from serine or alanine; amino acid ¢ 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 présent; amino acid g is selected from leucine or
phenylalanine or is not present; amino acid h is selected from phenylalanine or tyrosine
or Is not present; amino acid | 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 vafine; 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; ahd amino acid g 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 sefine, amine 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, gluiamine, or alanine; and amino acid x is selected from serine,
ésparagine, or threonine;
| wherein CDR3a comprises the aming acid sequenée vzabcddefgh,
wherein amino acid y is selected from glutamine or leucine; amino acid z is selected

from glutamine, asparagine, or arginine; amino acid 2’ Is selected from tyrosine,
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<212> DNA <213> saline gallus tgtctggatc cggccttgcc ggcctcgagce
ggccgctige 60 cttctgtgtg cgcaggcegag tgaagatgtt gatgccgacc 120
accaatgtca ttaacacttg accgcagcag ccacatggtc 180 ccgtgaagaC
agtggtggac 240 gggtcctett gttgatggtg 300 atgtggdtgt tacggctgtg
360 cgabg4tcat gteggagecc 420 cagagaggcc gggagdcacc 480

. .30/83 tgagcagcag cagcagcagce agcgggga ) .
e S SRS . e

aspsad 3R d>AlP4Paghhasor Hfadh R iR i lYIe V@l ddisdH i EBline Scine, or
Pro Lou Leu Leu e Lets Let' Leu 1015 Thr Gly Lys Trp Thr A 35

aspyragingirPSiEe 1apE dlysGeeried Aup Loing [jySeios dmdviete nhikyi@inine,

aspéﬂ% é‘gélﬁét‘fcﬁé?om%%%gnh‘ ra% nrc}' :arctllcri'é-’rig rpf‘o#%é,/ g%ﬁl-nrg}racid f is proline or is

not present; amino acid g’ is tryptophan, leucine, proline, tyrosine, or isoleucine; and
amine acid It is threonine or asparagine; and
wherein the polypeptide, in association 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 polypepfide of claim: 1 or 2, wherein the polypeptide is an antibody.

5. Anisolated specific binding agent, wherein the specific binding agent

comprises:
(i) a first polypeptide comprising at least one complementarity determining region

(CDR}) selected from CDR1a, CDR2a, and CDR3a
wherein CDR1a comprises the amino acid sequenceabedefghijkl
m n o p g, wherein amino acid a is selected from lysine, arginine, or giutamine; amino
acid b is selected from serine or alanine; amino acid ¢ 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
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5560 Ala Thr SecGlu le Lye Glu Sec Pro Lets His Gly Thr Gin A=
65707580 Arg.Asn Gly Lys Glu ValLya-Thr Met Trp Lets Lou
Avg Sec Ser 115120125 Val Asa Asp tie GIY Asp As Trp Lys Ala
Thr Arg Vat Sly tie Asu 110135140 lle Pile Thr Arg Lets Avg Thr
Gin Lys Giu Gin Lets Let' Ala Sec Let' 145150155160- Lou Ala Ala

o BRSNS REY SIS (0 Bl o
tyrosioikArtificiat fregue asenydhediedipbtohaipryasihabirire gien G ¥erine o
peptide <400> 60 Axg Ala Ser Gin Gly lle Sec Sec Trp Len Ala

not piegqr@; amino acid k is selected from asparagine, threonine, or not present; amino
acid | is selected from asparagine, isoleucine, or valine; amino acd m is selected from
lysine, arginine, asparagine, or aspartic acid; aminc 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 g 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 { is serine, amino acid u is selected from threonine, serine,
or aspartic acid; amino acid v is selected from arginine or leucing; amino acid w is
selected from glutamic acid, glutamine, or alanine; and aming acid x is selected from
serine, asparagine, or threonine;

wherein CDR3a comprises the amino acid sequenceyza' b’ d'e' f ¢
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 iyrosine,
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, leucine, or tryptophan; amino acid € is proline; amino acid f is profine or is
not present; amino acid ¢ is tryptophan, leucine, proline, tyrosine, 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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31/83 <210> 61 <211> 17 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic light
chain variable region CDR peptide, <400> 61 Lys Ser Set Gin Set
tie Bite Tyr Set Set Thr Mn Lye Mn Tyr Len 1-51015 Ala <210> 62
<211> 11 <212> PRT <213> Avrtificial Sequence <220> <223>

Deserin _ tic I et o
e A S S I A A i
regibe (CRR) $8:G<¢ 240X DR K2CDRA] ox2023bPRT <213> Atrtificial

Sequence <220> <223> Description of Artificial Sequence:

wheesim (R L1 RITER AR EBR ARy RET SR DR St f 4 yberen aine acid a
33'5&%5? EQ&E‘ p?é}%;{{?aﬁ%l\éad@/ fslsglé%ra’from aspartic acid or glycine, or is not

present; amino acid ¢ 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 f is sefected from isoleucine, methionine, or fryptophan; and amino acid g is
selected from histidine, asparagine, or serine;

wherein CDR2b comprises the amino acid sequence hijkimnopqrs
tu v w x, wherein amino acid h is selected from tryptophan, tyrosine, valing, asparagine,
or glutamic acid; amino acid i is selected from iscleucine, phenyialanine, 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;
amine 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
asgparagine or tyrosine; amino acid r is selected from tyrosine or histidine; amino acid s is
selected from alanine or asparagine; aming acid { 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 letcine; 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’ ¢ d e f g
NPTKTm o p gr, 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; amine acid a is
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1510 <210> 64 <211> 11 <212> PRT <213> Artificial S quence
<220> <223> Description of Artificial Sequence: '-Synthetic light
chain variable region OR peptide 32/83 0<400> 64 Arg Ala Ser
Gin Set tie Asn Ser Asp Len ken 1510 <210i 65 <211> 11 <212>
PET <213> Atrtificial Sequence <220> <223> Description of

rtificial S Stht'lhth' | CDR
seloid 1 ST Cack AT S P 1 B SR LT o © '

seledtel Bord IAZR6; asi%ﬂa%%engy%@é%ﬁﬁ%%%&ﬁﬁ&fl%&@ﬁ&u%}q@ not
<220> <223> Description of Artificial Sequence Synthetic light

preseiafminer kdsi e regielacED Ropeptitiens: 480pe 6@utamic acid, tyrosine, glycine,

or phenylalanine, or is not pres_ent; amino acid d’ is glycine 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 present; amino acid g’ is selected from serine or arginine, or is not present;
amino acid h' is serine or is not present; amine acid | is selected from glycine or
tyrosine, of is not present; amino acid [ is selected from tyrosine, glutamic acid, or
aspartic acid, or is not present; amino acid & is selecied from tyrosine, phenyia!aniné, or
aspartic acid, or is not present; aming acid ' 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, phenylalaning, or tyrosine; amino acid ¢’ is aspartic acid, and amino acid ¥
is selected from valine, tyrosine, isoleucine, or proline; and

wherein the second polypeptide, in association with an antibody light
chain, is capabie of binding HGF.

" 6. The specific binding agent of claim 5, comprising at least ocne 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 varable 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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Lys Ser Sr Gin Set Val Leu Phe Set- Set ken ken Lys Asn Tyr Leu.
1015 Ala <210> 67 <211>11 <212> PRT <213> Atrtificial
Sequence <22.p> <22%$> Description of ArtifiCial Se nee:
Synthetic light chain variable region CDR peptide <400> 67 Arg
Ala Set Gin Set Val Asp:S r ken Len Ala 1510 <210> 68 <211> 11

2125 PRT <213> ﬁ\rnflual Se yence 33/83 '<220> * <223> ’
Delciplichiot & ﬁ?c%f‘%gqﬂeé‘:ﬁce Va AT RO RG RS S A mine ac

seqlieatont(daR PRptEbR<406508Ateh N Pas S b G Ug ANEL ASB ted from
Asp Lea Gly 1 510 <210> 69 <211> 11 <212> PRT <213>

SEQRINPaPS&§ueh 8. <200 323840 @sdrtion of Artificial
Sequence: Synthetic light chain variable region CDR peptide

8. <2 epedificdinding agent according to claim 7, wherein the specific binding
agent has at least one préperty selected from: a} competes for binding to HGF
with at ieast 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; b) binds to the same epitope of HGF
as at least one antibody selected from 1.24.1, 1.28.1, 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 ¢) binds to the same antigen as |
that bound by at least one antibody selected from 1.24.1, 1.28.1, 1.60.1, 1.61.3,

1.74.3,1.76.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1.

8. The specific binding agent of any of claims 5-8, wherein the specific binding

agent is an antibody.

10. The antibody of claim 9, whereln 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 @, which is an (Fab’)? antibody.

18. The antibody of claim 9, which is a fully human antibody.
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<212> PRT. <213> Artificial Sequence <210> 72 <211> 7 <212>
PRT <213> Artificial Sequence 34/83 <220> <223> Description of
Artificial Sequence: Synthetic light chain variable region CDR
peptide <400> 72 Val Ala Ser Thr Leu Girt Ser 15 <210> 73
<211> 7 <212> PRT <213> Avrtificial Sequence <220> <223>

scr tificial uence: S nIh |c light chain variable
i P(re%lonr%ﬁ ﬁﬁ%&f‘é‘ 8&?’ Oh %a(gfﬁmé EBOI%U Glu Thr 1
.<210> 74
18.The antibody of claim 9, which is a chimeric antibody.

19. The antibody of claim 9, wherein the antibody mhlblts binding of HGF to a ¢~
Met receptor.

20.An isolated cell line that produces a specific binding agent according to claim

7.

21.The isclated 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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<211> 7 <212> PRT <213> Artific al Sequence <220> <223>

Description of Artificial-Sequence: Synthetic light chain. Variable
region CDR peptide <400> 74. Val
<210> 75.<211> 7 <212>'PRT <21

Se r Set Leu Gilt Asn 5
Artificial Sequence ' <220>

<223> Description og Artificial Sequence: Synthetic light chain

variable region CDR peptide <400> 75 Ala Ala Set Ser Leu Gin
Ser1<210> 76 <211>7 <2~,1~aggﬁd%TLﬁaﬂ;&a Avrtificial Sequence
<220> 35/83

130>

AMGEN INC.

BBGENIX, INC.
BURGESS, TERESA L.
COXON, ANGELA

GREEW, LARRY L.

ZHANG

120

130> 6843
140>
141>

A80>
:151:‘2063

160> 194

170>
210> 1 .
211> .287

212> DNA
213>

220>
223

KE

L.81-304

US. 60/488, 681
-07-18

PatentInAVEr; 3.2

Ar;iﬁiqial_Sequegce

chain V region (Vk, l—LIS}

400> 1

tbggacatga
igatgegaca
jtcaccatca
laaccaggga
catcaaggh
:agoctgaag
jgccaaggga

¢210> 2

211> 423
212> DNA
22135

220>
223>

gggtgecege

‘tecagatgac

cttgtoggge
aagéeectaa
teageggeay
attttgcaac
ccaagghgga

Ecagctcctgv

ccagtoteca
gagtcagggt
cotectgate
tggatctggy
ttactattgt
aatcaaa

Artifiaial Sequence-

gggctectge
tetteegtgt
attagcagel
tatgaageat
acagatitca
caacaggeta

SPECIFIC BINDING AGENTS TO HEPATOCYTE GROWTH FACTOR

tgototggtt cccaggttes

ctgcatctgt aggagacaga,

gyttageotdy gtatcageag
ccagtttgoa aagtggagte

ctcteaccat cagcagecty.

acagtttece gtggacgtie

chain V‘reglon (Vh BI~11) -~ hngGz C regiomn} .

400> 2.

Descrlptlcn of Artmfxc;al Sequence Synthetlc HGF 1. 24 1 nght

60

.120_“-
180~

240
300
360, -

387 -

Description of ArtlflClal 5equence Synthetlc HEF 1.24.% Heavy e

atggagttty ggctgagctg ggttttcctt gttgctatta taaaaggtgt ccagtgtcag GO _"
jtgeagetgg tggagtotgg gggaggetty gricaagectyg gagggtqcct ‘gagactotee

sgtgeagecet ctggatioac cticagtgac tactacatga gotggatecy coaggetoca

Jggaaggayce tygagtgggt tteatacatt agtagrtagty gtagtaccoatb atattacgea

jactetgtga agggecgatt caccatctec agggacaacg ccaagaacte agtgtatetg

120

180
240 .

300 .



<223> Description of Artificial Sequence: Synthetic light thai
variable region CDR peptide <400> 76 Trp Ala Ser Thr Arg Glu
Ser 15 <210> 77 <211> 7 <2122/BRT <213> Artificial Sequence.
<220> <223> Description of Artificial Sequence: Synthetic light
chain variable region CDR peptide <400> 77 Gly Ala Ser Thr Arg

" <213

Ala Thr 1.5 <210> 78 <211> 7 <212> PRT <213> Artif
tatt a tgﬁgcgag

agt

| Eii%%@@ﬁnﬁ?ﬁ@?@ 28

‘Niel Ala Set' Set Leu GIn set'

¢213>» Artificial Sequence

<Z220>

<223> Descript

S datatigstdaian

escription of Artificial Sequence: Synthetic light chain <400> #32

1252

chain V region (Vh, 3-33)- hulgG2 ¢ region

<400> %

atggagtttg
gtgcagetgg
tgtgeagegk
ggcaagggac
" gactcegtga
casatgaaca
gacgagggtt

5"
a7
DA

<2105
<21l
<23.2>

| <R20>
<223>

| «400> 5

"“atggacatga gagtgecege
agatgtgaca tcoargatgac ccagtcetoca teccteooo

ggetgaacty
tggagtoetgy
ctggattoac
;ggagtgggt
agggcocgatt
gcctgagage
ttgactactg

gottttecte
gggaggegry
ctteaglage
ggcagttata

caccatated

cgaggacacg

gggecaggga

Artificial Segquence

gttgetottt
gtocagecty
tatggeatge
tggtatgatg
agagacaatt
gotgtgtatt
accotggtes

taagaggtgt

ggaggtoeoat
actgggtcey

gaagtgataa

ccaagaacac

actgtgegag,

cogretotag

aga%égétat 360

06 cogtetet 420

«210> 3
<2il> 388
«212> DNA
<2135 Artificiel Sequence
- 22205
<2235 Description of Artificial Sequence: Synthetic HGF 1.28.1 Light
chain V region {Vk, 4-B3} )
=g 00> 3 :
atggtgttge agacccaggh coteatttck ctgttgeober ggatototga tgoctacgga &0
gacatcgtyga tgacecagte toccagactoe ckggetbgtgt ctebgggoga gagggecaco 120
atcaactgoa agtccagoea gagtattitt tacageboca ccaataagaa ctacttaget 180
tggtatcaga agaaaccgdg acagectoct aagctgctcd,tttactgggc atctacooga 240
‘gaatcegggy toectgaceg gtteagtygde agegggtety ggacagattt cacteteace 300
atcagcages tgoaggetga agatgtggea gtttattact gtcagcaata ttatagtact 369
ccgtggacgt toggocaaggy gacciaggty gaaatbcaaa : . 399
«210> 4
. <211> 411
«212> DNA

ion of Artificial Sequence: Synthetic HGF 1.29.1 Heavy

50
120 .
180 .
246
300.
360
411

ceagtgtoag
gagectotes
ceaggetocg
atactatgea
getgtatotyg
agaggactad
& )

Description of Artificial ‘Sequence: Synthetic HGF 1.60.1 Light
chain V region (Vk, :-A20) ‘ '

tcagétcct§ ggactcétgc ;gctctggc; cccagatace 60

tgt ctgtatcetgt cggagacaga 120

‘gtcaccatca cttgeooggge gagteaggge attageagtt atttageetyg gratcagoag 180
. aaaccaggga aagttoctaa gotectgatce tatgttgeat coactttgea atcaggggte 240



<210> 79 <211> 7 - <212> PRT c213>- Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthe variable region
CDR peptide <400> 79 (fly Ala S8gt' Thr Arg-Ala Thr 15 <210> 80
<211> 9 <212> PRT <213> Atrtificial Sequenee <220> <223>
Description of Artificial Sequence: Synthetic lig 36/83 variable
ccof20198:CRR RGP e:54Q03:8 b Gin G la Ann &aty RheaBeecgdrpoo
cagiMitcabbe atgtrgcaac ttattactgt caaaactata acagtgacec getcacttic 360
387

ggrggegags ccaaggtyga gatcaaa.

© <210> &
«21l> 417
<212> DHA

«213> Artificial Sequence

220>

«223> Description of Artificial Sequence Syntbetmc HGF 1.60.1 Heavy
chain V region (Vh, Hi1-02)- hulg&2 C regxan

«400> &

‘atggactgga
gtgeagetgg
tgcaaggort

ggacaaggac,

cagaagtttc
gagctgagca
ctacgctact

<210> 7

«231> 387
«212> DNA
<213>

<220>
‘=223

¢400> T

atggacatga
T agatgtgaca
gtecaccatca
aaaccaggga
ccatcaagglb
. cagoctgaay
ggecagggga

8
444
DNA

<210>
<211>
212>
213>

| 2205

ceotggaggat
tgeagteotagg
ctggatacac
ttgagtggat
agggeagggt
ggctgagage
acggtatgga

gggtgeccga
tocagatgac
cttgcecagge
cagccectaa
toagtggaayg
atattgeaac
craagotgga

cctcttcttg

ggctgagyty

cttoaccgge
gggatggate
caccatgacc
tgacgacacy
cgtoctgggge

artificial Sequeuce

tcagekbooty

ccagtceteca
gagtcaggac
actoctgate
tggatetggy
atattactgt
gatcaaa,

artificial Sequence

gtggeageag
aagasgocty
tactatatas
aagectaaca
agggacacgt
geegtgtact
caagggacos

gggctadtge
tootocetgt
attagcaact
tacggtgcat
acagatrtia
caacagtatyg

coaraggage
gggecteagt
actyggtgeg
ghggtggean
ceatoacoad
actgtgcgag
cggtcacegt

tgetetgget
ctgeatotgt
atttaaattyg

cogatttgga

cttitogecat
ataakctcoeo

COACECOCAY
gaaggtotoo
acagyccoct
aaactatgea

ageoctacatg

agaactggaa
ctctagt

ctcaggtgdc

aggagacaga

gtatcagoag
aacgggggte
cagcagoctg
gtacaatitt

&0°
120
180
240
300
360
457"

Descrmptxon of Artzfxa;al Sequenee. Synthetic HGF 1 61 3 nght
chain V regmon,(Vk 1~ 018/08)

60
120
180
24Q.

300 - -
360 . .

287

<223> Description of- Axt1f1c1al Sequence- Synthatlc HGF 1.61.3 Heavy
chain. ¥ reglon (v, 4-31)- hulgez c region

C«400> 8

atgaaacace
gtgcagetyc
‘tgcactgiot
cacceaggga

tgtggttctt cctcctgctg gtggeagote. ccagatgggt cctgncccag 60
aggagtcggg cccaggactg gtgaageott cacagaccct gtoceteace 120
ctggtggcte catcageagt gatggttact actggagety gateogecay 180,

agggcctgga gtggattggg tacatotatt acagtgggag cacctactac 240



<210> 81 <211> 9 <212> PR? <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide <4002 8l3Gin GIn Tyr Tyr Ser Thr
Pro Trp Thr 1 <210> 82 <211> 9 <212> PR? <213> Atrtifidial
gequhence 420> <223> Description of Artificial Sequence: . . .
ynthetic light chain yatiahle. regign GRR-Beplide £4003: 82 &intao
PR3 VY Me?&%&%sggagegbw magi%&za%g&@%a Jﬁs%mzmgzg' -
cttlamf?&tz1%%?{%@.&5@@&%&“99%@9 ctttitgatat ctggggecaa 420

gggacaatgg tcaccgtetc tagt

2210
<21i»
<212>
213>

9

187

DHA

Artificial Segquence

<220> , : Ll
<223> Description of Artificial Sequence: Synthetic HGF 1.74.3 Light’

chain V region (Vk, 1-012/02)

TedDO> 9

444 - ..

atggacatga gggtygcooge teagoteoety gugetectge tactotgget cogaggtgee 60

agatgtgata tceagatgae ccoagtotoon tectocetgt ctgeatergt aggagacaga 120

gtoacoatcea, cttgeeggge aaghoagago attaacagoy atttaaatty gtatcageayg 180

azaccaggga aagtcectaa gotoctgatce tatgttgeat ccagtttgea asatggggto 240

ccatcaaggt tcagtggeoag tggatctggy acagattitoa ctotoacaat cageagtetg 300

caacctgaag attttgeoaac ttactactgt caacggagtt acagtacoce btoccacttbo 360

ggeoctggga ccaaagtgga tatcaaa ’ T 387

<210>» 10

<21ls> 417 -

<2l2> DNA )

«213> Artificial Seguence’

«220> ' : ; : . . e L .
Description of Artificial Sequence: Synthetic HGF 1.74.3 Heavy ~.°

223>

© 400> 10
atggactgyga
gtgcagetag
tgoaaggoht
ggacaaggga

- cagaagtitta

gageotgagea

ctacgeotact

11
387
DNA

210>
231>
<212>
<213

L <220>
>g223}

cotggaggat
tgeagtetgg
ctyggatacac
ttgagiggat

agggcagyggt’

ggctgagate
acggtatgga

cotettetig
ggctgaggty
ctkcacoggce
gggatggate
caccatgace,
tgacgacacy
cgtetgagge

Artificial Sequence

.chain V region (VEK, 1-A30)

400> 11

‘ atggacatga gggtgocege tcagotecty
aggtgtgaca tecagatgan ccagtctoca toctoes

gtagoageag
aagaageoetyg
tactatatac
aaccctaaca
agggacacgl
gecgtgtatt
caagggacca

" chain V region (Vh, VG1-02)- huigGz C region

ccacaggagqe
gagoctoagt
actggatygey
gtggtgyead
ccatcagoac
actgtgcgag
cggtcacegt

Description of Artificial Sequence: Synthetic HGF

cesdeteccag
gaaggtotes
acaggecoct
aaactatyca
agectacatyg

-agaactggaa

ctotagh ~

60 -
120

igo -
240 .

300
360-
417

1.76.1 Light

gagetcetyge tgctotggtt cocaggtgoc 60
tgt ctgoatetgt aggagacaga 120

gteaccatea cttgeeggge aaghcaggyc attagaaatg atttaggotg gtticagosy 180 -



<220> <223> Description of Artificial Sequence: Synthetic light
chain variable region OR peptide <5§§9> 83 Gin Gin Tyr Asp Asn
Len Pro Tyr Ann <210> 84- <2115°9'<212> PAT <213> Artificial
Sequence <2205, <223> Description of Artificial Sequence: S

variable region- OR peptide 37/83 <400> 84 Gin Arg Set Tyr Set
Thr Pro Pro Thr 15 <210> 88 £2d.k2.2.52123:BRE& Ridnkificia

maaccagqya aagogcctad

ccaRHeNGRm2r <P pchipaCaiplipaotArificiatSequenasicty 300
ca g iegtghEERain FAFRISRS retistPeDRApiinere gotcactete 360

ggcggaggga ccavggtgga gatcaaa 387

12
432
DNA

<230>
<2LLI>
<212

<213

<220>
L <223

artificial Segquence

chain V fegion (Vh, VG4-31}- hulg@2 C region

chain V region {(Vh, VG 4-31}- hulgG2 C region

<406> 14

atgeaacace tghggttett ccteoctge

Description of Artificial Sequence: Synthetic HGF 1.75.1 Heavy

<400> 12 ‘ )
atgaaacace tgtggtitoto cctectgeby gtggcagetc coagatgggt cctgtcoeocag 60
gtgcagotge aggagbegyy cocaggactg gtgaagectt cacagaccet gtccctcacg 120
tgcactgiot ctggtggote catcagcagt ggtggttact actggagetyg gatcogoosg 180
cacccaggga aggygcctgga gtggattggg vacatctatt acagbtgggag cacctactac 240
aacccgtece toaagagteg agttaccata tcagtagaca cgtcbaagaa ccagttctee 300
ctgamggtga gebotgtgac tgcoogoggacs acggeogtgt attactgtyge gagagaccooa 360
ctatggtteg gggagttcga ctactacgyl atggacgtol ggggccaagg gaccacggte 420-
acegtctcta gt 432
" <210> 13
«21il> 388
<212> DNA .
«213» Artificial Sequence
220> . . )
<2235 Description of Artificial Sequence: Synthetic HGF 2.4.4 Light
chain V region (Vk, 4-B3) E '
400> 13 . . - ‘ : -
atggtgtige agacceaggt cttcattfct gtgttgebct ggatetetgg tgootacggy 60
gacatcgtya tgacccagto tccagastec ctggetghgt ctotgggega gagggeoace 120
. atcaactgea agtcoageca gagtgittta ticagetoca acaatsagaz ttacttaget 180
tggtatcagc agasdaccagy acagootect aagttgotca tttactgggoe atctacccogy 240
gastccgggyg tocctydcey attcagtgge agqgggtcbg ggacagattt cactotcace 3001
atcageagcr tgeaggetga agatgtggea ghttattact gteagcoaata ttttagtect 360
cogtggacygt toggocaagd gaccaaggtyg gasatcaaa a5y
<210 14
«21l> 426
w212> DA .
<213> Artificial Sequence
[ <220> . ) L ‘
<223» Description of Artificial Sequence: Synthetic HGF 2.4.4 Heavy

tg gtggeagete ccagatggat cotgteccag 60

‘gtgcagetga aggagtcggy ccooaggactg gtgaagectt caqbga&cet gteccteacce 120



<400> 85 Leu Gin His Asp Set Tyr Pro Len Thr 15 <210> 86
<211> 9 <212> PRT <213> Atrtificial Sequence <220> <223>
Description of Artificial SequenOe: $yithetic light chain variable
region CDR peptide <400> 86 Gin GIn Tyr Phe Set Pro Pro Trp
Thr <210> 87 <211> 10 <212> PRT <213> Atrtificial Sequence

;220>c<223> Dgsc tion'of Artificial Sequence: Synthetic light
e P v e

ctgaagcetga gotcrtgtgac tgoogeggac acggeoghyt attactghge gagagatogt 360
. agtggctacg atcaccctga tgcttttgat atocggggco aagggaaaat ggtcaccgtc 420~
- 425'

aadqmRre Rrodiedihe 15900l 6or8B 20RqH] sgctaagaa coagrotec, 300

ttttggagtg gttatttiga

<210>
<211
<212>
<213

17
387
BHA

220>
«223>

ctactggage

artificial Sequence

cha:n v reg1on (v, 1A20)

400> 17

tggbocacoegt

60

180 -
240

coragt
«210> 15
«21l1> 384
<212> DNAR
«213> Brtificial Sequence.
<220 - : , L
«223> Description of Artificiazl Seqguence: Synthetic HGF Z.12.1 Light -
chain V region (VK, 3~L2/L16} o
<400> 15 : ) - Lo
atggaagcoc cagetcaget toctbcttoete ctgetactot ggotoocaga taccactgga’
gaaatagtgs tgacgoeagte tecagecace ctgtotgtgt ctocagggga aagagecaco 12¢
ctetootgea gggocagtea gegtgttgac agoaacttag cotggtaceyg goagaaacet
ggccaggete ccaggotect catctatggt geatcecaccea gggecactgyg tatoccageo
aggttoagty goagtgggte tgggactgag ttcactotea ccatcageag cetgeagbot. 300
gaagattttg cagtttatta ctgtcagesg tatattaact ggoctecgat caccttegge 360
‘caagggacac gactggagat taaa | | ' . - 1: I 2
<210> 186
“<211ls 4317
<2312> -DNA -
<213> Art;ficial'quuence
<220> ’ .
<223 Descx;ptlon of Artlficxal Sequence- Synthetlc HGOF 2 12 1 Heavy~ ~
chain V regicn (Vh4 +58}) - hngGz C region
<400% 16 o ) . o .
atgaaacacc tghggttott ccttotcotg gtggeagete coagatgggt cotgtcdcay 60
grgeagetge aggagtoggg cccaggactyg gtgaagoctt ‘eggagacect gtocetcace 120ﬂ=
" tgeactgtet ctggtggete tatcagtatt tactactgga getggateeg goagocccca 180
gggaagggac tggagtggat tgggtatgte tattacagtg ggageaccaa ttadaaccec 240
tccctcasga ghogagtoac catatcagta gacacgtcca agaaccagbb chocotgaag 300
ctgaactotg tgacegetge ggacacggee gtgtattact gtgogagagg .gggatacgat 360
cagggaacca ctotagt: -

t 417

Beacrlptlon of hrtlflClal Sequence. Synthetlc HGF 2.40. 1 Light

atggacatga gggtgcacgc tcagctcctg gggctcctgc tgctctggtt cccaggtgcc GG



<212> PRT <213> Artificial Sequence: <220> <223> Description

of Artificial Sequence: Synthetic light chain variable region CDR
peptide. <210> 90 <211>5 <212>7BEE <213> Artificial Sequence
<220> <223> Description of ArtifiCial Sequence: Synthetic heavy
chain variable region CDR peptide <400,-.90 Asp Tyr Tyr Met Ser

25de 2029052k 135 @%zaatﬁa&agaruﬁgm&@q UeREEas220220
S=ORIS-DoSELHITETREl ARIRIANS et

a@acca

fiecredio

ﬂ@theﬁ\gbg

TOECOR DERNE SAITS e

&Hg 189
gtec 24¢

ctg 300

23403282 attttgeaac ttattactgt ctacaacata atagttacec geteactttd 360
ggcggaggga cecaaggtgga gateaaa

is
420
DNA

<210>
<21l>
w2l1l2>
«213>

<220>
<2233

artificial Sequence

chain V region (Vh, V& 4-31)- mIgG: € region

L <400> 18

atgazdcace
gtgeagotge
tgcactgtet
cacccaggga
aaccecgtoece

- etgaagetga

. cbotacggtg

19

<216 19
384

‘w21l
<212>
<213>

| «220>

DA - . , )
Axrtificial Sequence -

tgtggttett
aggagteggg
ctggtggete
agggoctygga
teaagagtey

gttctgtaac

actacgggtt

cctectgety
cacaggactg
catcageagt
gtogattgyy
agttaccaty
rgcegeggac

cgacecctyy

gtggcagete

gtgaagoctt
ggtggttact
ancatetatt
teagtagacsa
acggoegtgt

ggccagggaa

céagatgggt.

cacagacect
actggagoty
acagtgogat
cgtetasgaa
attactgtge
cootgatoac

cckgtoocayg
gtecooteace
gatcogtoag
cacctactac
ceagttotac
gagagatoos
cgtetctagt

i87

Description of Artificial Sequence: Synthetic HGF 2.40.1 Heavy .

&0
120
180
240
3008 -
360
420

€223 Deacrlption,of nrnxflcxal Sequence~ Synthatlc HGF 3.10.1 Light
chain V region (Vk, 3-L2/1L1s) -

<400> 18

atggaagooo
gaaatagtga
ctcteoctgoa
ggocaggote
‘aggttcoagty

. gaagatbtiy

caagggacas

<2105 20
<211 417
<212> DNA

cagetoaget
tgacgoaghc
gggecagtaa

ceagyetect

geagtgagte
cagtttatta

gactggagat -

totdtteate

tocagecaco
gagtgttage
catgtatggt
tgggacagag
ctgtoageag
taaa -

<213> Artificial Sequénce

<2205

ctgctactct;

ctgtetatgt
agcaacttag
goatecacca
ttoactotoa
tataatasct

ggotoocaga

ctectgggga

cotggtacca

gggccackay
coatoagoag

ggectecgat

caccactaga
aagagocace
geagaaacct
tatcecagee
cetgoagheot
caccttogge

0 .
120
180
240°
300
360
384

<223> Descriprion of artlflcxal Sequence. Synthet;c HGF 3. 10 1 Heavy
chain V region (Vh, VG 4-34)- hulg@l C reg;on

C 400> 20

atgasacace tgtggttctt cctcctcctg gtggcageto ccagacgggt cctgtcccag &0



gt
tg
g9
£

<211> 5 <212> PRT <213> Atrtificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic heavy chain variable
region- CDR peptide: 39/83 '<408#832 Gly Tyr Tyr lle Isn 15
<210> 93 <213S 7 <212> RAT <213> Artificial Sequence <220>-
<223> Description of Artificial Sequence: Synthetic heavy ci
JL2uible 1odign CDR.0GIde, U003 83 SELASDG e ded a0
£l 0@ gsgdcl 2theseR 1> RRIceRb3achgdiicial Sexurernca 180
B 2Bu-<Ras BRSCHISTF BT ATIRIS B8 enra SRt EitoARefy Soo
Ccalgy s} et alatns

300
360

210>
<2ii>
<21i2>
«213>

21
324
DNA

<220>
<223>

Constant Region

<4 08> 21

cgaactgtygy
ggaactgeet
tggaaggtgg
ageaaggaca
azacacanay
agettcaaca

22
593
DNA

<210>
<«21i>
«212>
<213>

L2220

<223> Descripeion of Axt

ctgeaccate
crgtighgty
ataacgooct
geaoctacay
Lotacgootyg

ggggagagta

Constant Region

<400> 22

geotecaaca
ggcacagegy
tggaactoay
ggactctact
tacatctgoa
aaatcttgty
cegteagtot
gaggtcacat
tacghtggacyg -
agcacgtace
gagtacaagt
aaagccaaag
ctgaccaaga
googtagaght |
ctggactooyg
cagcagggga
cagaagagee

<210> 23
<211> 981

agggeecato
ceoetaggetg
gogooetgac
cectoageay
acgtgaatca
acaaaactoa
tactecttceo
gogtggtggte
gegtggaggt
gtgtggtcag
geaaggtete
aggoagoeoey
accaggtcag
gggagageaa
acggetectt
acgtcttete
tetecctgic

Artificial Seguence

tgteticate
cotgetgaat
ccaategggt
cchcaggago
cgaagtcace
thga

Artificial Sequence

gagtetteeos
cotgatocaag
cageageaty
cgtggtgace
caagoeeage
cacatgooca
cooaasaces
ggacgtgage
gcataatgoo
cgtocteace
caacaangos
agaacgacag
cotgacotyge
tgggcageey
cttoctotat
atgetoegtyg
tocgggtaaa

tececgooat
aacttetate
aacteccagy
accetgacga
catcaggges

ctggoacoct
gattacttco
cacacctteo
gtgeccteca
aacaccaagy
cogtgoecag
aQYYAcacco

cacgaagacc; .

aagacaaage
gtootgeace
ctoocageoe
gtgtacacee
ctggtoaaag
gagaacaact
sgcaagetea
atgcatgagg
tga

ctyatgagos
coagagagge
agagtgtcac
taagraaage
tgagetegce

coteoaagay

cogascoggt.

cgagetgtoect

'gcagcttggg
tggacaagaa’

cacctgaact
teatgatcte
ctgaggtoaa

cgogagaggs

aggactgget
gcatcgagasa
tgeccoecatc
gaettetatoo

ataagaccac

ccgtggacaa
ctctgeacaa

e ChEATEES i L E enfide 2a00>08 ces2so gasgtacsa

trttggagtg gttattatga ctactgggye cagggaaces tggteacogh ctotagt

pDescription of Artificial Sequence: Synthetic Human Kappa

gtigaasatot

‘caaagtacayg
agagcaggac
agactacgag
cgtcacaaay

ificial Sequence: Synthetic Human TgGl

cacctotgag
gacggtgtey
acagteoctoa
cagooagace
agtigagcee

cetgggggge’

coggaceect’
gtteaactygg
geagtacasac
gaatggeaayg
aaccatetee
cogggatgay
cagogacatc
gectocogtg
gagcaggtgg
coactacacy

417

60

120
180G
240 -
300 -
324

€0
120

180 -

240
300
360
420"
480
540
600
660
720
180
840 -
500
%60
983



CGin

GlyTyrTyrflellis 15. .<210> 95 <211> 7 <212> PRT <213>
Artificial Sequence ' <220> <223> Description of Artificial

Sequence: variable region ORpeptide® <400> 95 SS Gly ly-Tyr Tyr
Tr n Ser 1 thetic heavy chain <210> 95 <211> 7 <212> PRT
<213> Atrtificial Sequence <220> <223> Description of Artificial

<212
<213

- w22A0> .

egu nce: Synthetic heavy Chain variable region OR peptide

ficial Sequence

<223>" Descrlptlon of AItlflClal Seguence: Synthetxc Humarn Igcz

Const

<4ae> 23

goectcoacea
agcacagcgg
- rtggaactoay
ggactctact .
tacacctgea
aaatgttigtg
ctethocece
- gtggtggtygg
gtggaggtge
gtggtoagey
‘saggtcteca
cageootgay
caggtocagee
gagagcaaty
ggetoattcet
. gtetteteat
tcoctgteto

<210> 24.
" <211> 128
<212> BRT

ant Region

agggeocatc
coetyggacty
gegetotgae
cochocagoay
acgtagatoa
tcgagtgeoee
cEaaacUcaa
acgtgageca
ataatgocaa
teotoacogt
acaaaggoet
aaccacagygt
tgacetygect

ggeagedgga.

tectotaday
getecgtgat

cgggtaaabyg-

ggtettoeoe
cotagtoaag
cageggegty
cghagtgace
caagoccage
accghgogea
ggacacccte
cgaagaceoc
gacaaagooa
tgtgoaccag
CeCcagoccee
gracacectyg
ggtcaaaggo
gaacaactac
caagetcace
goatgaggct
a

<213> Arrificial Sequence

<320>

_<223> nescrzptxon of Artxf1c1al Sequence- Synthatzc

ctagegeect
gactactice
cacaccttes
gtgoceteca
aacaccasgyg
goaccaccty
atgatctoec
gaggtccagt
Cgggeagage

gactggctga

atcgagaaaa
cecceatoae

ttctacccoa’

aggaccacac

gtggacaagsa

ctgcacaace

Light chain ¥V reglon {(Vk, 1=~ LlS)'

<4 00> 24
Met Asp Met
. 1-

vhe Pro

val

Ser

Gly
S0,

Ile

Ala

Pro
&5 . '

Pro Ser Arg

Ile Ser

Gly

ala
© . 3%

Asn

Ser

Arg Val Pro Ala Glu Leu Leu GLy Leu Leu

-3

20

Eer Ser Trp Leu Ala Trp Tyr ‘Glu

’ 40

55 -

Leu Leu Ile Tyy Glu Ala Ser Ser

G

10

Ser hrg Cys Asp Ile Gln Met Thr

28

Ser Val Gly Asp nrg Val Thr Ele

75

Phe Gly Gly Ser Gly Ser Gly Thr

85 .

100

9¢

Leu Gln Pro Glu Asp Phe Ala Thx
- 105

gotocaggag
cogaacoggt
cageigboot
geaactiogy
Cggacaagac
tggeaggane
agaceogtga
teaactggta
agtboaacag

acggoragga

.ceatebocaa

gggaggagat
gogacatege
ctcocatgel
goaggtagea
actacacgca

Gin_Sef

HGF

Len

Pro

cacctacgag
gacggrgtey
acagtoctca
cacecagace
agttgagoge
gt.oagtetie
gutcacgtge
cgtggacgge
cacgttoegt
ghacaagtge
aaccalaggy
gaccaagaac
cgtggagtay
gagactoogac
goaggggaac
gaagagocto

1.24.1

Leu frﬁ
5

Ser Sexr

3o

Thr Cys
45

Gln Lys
60
Leu Glun

Aap Phe

-

hrg
pro
Sef
Thr

Cys

Ala Ser

GLy bya

Val
80

@y
Lo
95

Cin'Gln

110

Th

60

120
180 .
240
300
360
420
480
540
600

H560

720
8Q
240
900 .
960
98L



<400> 96 Set Gly Val Tyr Tyr Tip Set 1S. <210> 97 <211>5
<212> PAT <213> Artificial Sequence <220> <223> Description
of Artificial Sequence: Synthetic heavy chain variable region CDR
peptide <400> 97 Ile Tyr Tyr Tip Set15<210> 98 <211> 7 <212>
PET <213> Artificial Sequence <226> <223> Description of
Artificial Sequence: Synthetic heavy chain variable region OR

ala %Rt'gﬁj 5400z 98,S61.Ghv GAY- I dyr FiP z%@fv%l@?n99;5211> 5
't <2425 PET <213> Artifical Sequence 125

Lys

<3105 25

<211> 141

«212> PRT

«213s» Artificial Sequence

<220 : . e
<223> Description of Artificial. Sequ-ence: Synthetic HGF L.24.3
Heavy chain V region {Vh, H3-11)-huIgf2z ¢ region .

<400> 25 . o . : Lo
Met GIlu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Ile Ile Lys Gly . -

O 5 ‘ o i : T

Val Gln Cys Gln Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val I.ya_'"—_».'
20 25 ) 30 o

Pro Bly Gly Ser Leu— Arg Leu Ser Cys Ala Ala Ser @ly Phe Thr Phe
: ] S T 4D . 45 S

Ser Asp Tyr Tyr Met Ser Trp Ile Arg Gln Ala Pro Gly Lys Gly Lew
50 . ' ' - 58 o &C RN

Glu Trp Val Sexr Tyr Ile Ser Ser Ser Gly Ser Thr Ile. 'I‘yr 'I‘yrhla
R -1 I 70 . = 75 80

Asp Ser Val tys Gly Arg Fhe Thy Ile Ser Arg Alp hgn Ala Ljrs Asn
: 8S - ; 1 , -

Ser Leu Tyr Leu Glu Met Asn Ser Leu Arg Alz Glu Asp Thr Ala val
' 100 B - 105 119 e

. fyr Tyr Cys Ala Arg Asp Glu Tyr Asn Ser Gly Txp Tyr Val Leu Phe
115 T T R 1250 .

Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Sex
130 | 135 : 140

<210» 26

T<211s> 133

<2125 PRT

«213> Artificial Seqience

«220> -
«223> Description of Artificial Sequence Syntheta.q HGF '1.29.1
Light .chain V region (Vk 4-B3)



<22_O> <223> Description of Artificial Sequence: Synthetic heavy
chain variable region CDR peptide <400> 99 Thr Tyr Tyr T p Set
<210> 100 <211> 11 ' <212> PEF &3> Artificial Sequence
<22_0> <223> Description of Artificial Sequence: Synthetic heavy
chain variable region OR peptide 41/83 <400> 100- Tyr lle Ser
_<400§er Ser,Gy Ser Thr lle Tyr Tyr Ala Asp Ser'Val Lys 151015 Gly
Met ?rZilsQ,%u 101 2l brnlvax 2h2> PRI ex 2233 Artifici kS ddacitse
N <229> <_2.23> Bescription of Areifidlal Seque‘nce: Syn etic heavy
asp qﬁglq&@gﬁblgsllgegggmQ[}ﬁ@@p&i@@ﬂé&Oh&%ﬁ/a&ﬂ@a&mﬂwr Asp
" Gly Set Asp Lys Tyr Tyr Ala Asp SS Val La 39

Val Ser Leu Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser
B 35 © 40 45

. Ile Phe Tyr Ser Ser Thr Asn Lys Rsn Tyr Leu Ala Trp Tyr Gln Lys
50 . 55 ' 640 :

'Lya ¥ro Gly Gin fyo Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
65, : : 70 T 75 . - BG

o Glﬁ-'Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr A‘sp‘
: o .85 - _ -1 25

Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val 'I‘yr
Co100 . 105 . - 110 -

' gyr Cys Gln Gln Tyr Tyr Sex Thr Pro Trp Thr Phe Gly Gln Gly Thr
B 118 - 0 ‘ 120 , 125

_ Lys val Glu Ile Lys
130 '

<210» 27 .

| <211> 137

' <212> PRT T

<213> Artificial Sequence

w220 . . N ) o

‘«223> Description uf Artificial Bequencé: gynthetic HGF 1.29.1
Heavy chain V.regicn (Vh, 3-33})- hngGz:eregion o

© <a00> 27

Mot Glu Phe Gly Leu Asn Trp Val Phe Leu Val Ala Leu Leu Arg Gly
1 : 5 B 0 : 5 -

val Gln Cys Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln
' 20 S . 25 : 8 30
Pro Gly m:g‘ Sér Leu Arg Leu Ser Cye Ala Ala Ser Gly Phe Thr Phe
35 . 1] 45 ’ '

" ger Ser Tyr Gly Met His Trp Val Axg Gin Ala Pre §ly Lys Gly Leu
o 50 N 55 ¢ ‘ v 50

Glu Trp Val Ala Val Ile Trp TyY Afs;i Gly Ser Asp Lys Tyr Tyr Ala
65 ‘ _ 76 - S 75 ‘ 80

. Asp Ser Val Lys Gly Arg Phe 'rhr Tle Ser Arg Asp Asn Ser Lys Asn
: 85 ' i - 80 1



1.51015 Gly <210> 102 <211> 17 <212> PRT <213> Atrtificial

Sequence <220> <223> Descriptiq&%@rtificial Sequence:

Synthetic heavy-Chain variable region CDR peptide <400> 102

Tap lle Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gin Lys Phe Gin

1015 Gly <210> 103 <211> 16 <212> PRT <213> Atrtificial

.. Sequenee <220> <223> Descliptionof Avificialequensa:

e s BYERTEAAVY Chain variahles region CDR peptitle <400> 103

. Tyrlie Tyr Tyr Ser (fly Ser Thr T IV ASD Rro Ser ey Lye -Sea

Tyr g ggg%%ﬂ%@fo%‘%ﬁiﬁ‘? &y 4l PR"‘T?§§1§> Artificial
Sequence <220> <223> Description of Artificial' Sequence:

éin ' %}bpfﬁgt@qqe%ﬁ;y Wa‘ﬁil Ser Ser

5 .

‘210> 28

<21i> 128

. <212> PRT

<213> Artificial Sequence

. <220 ' ) . )
<223 Description of Artificial Seguence: -Synthetic HGF L.60.1
' Light chain V region. {Vk, 1-R20}

<400> 28 o 3
" ‘Met hsp Met Arg Val Pro Ala Gln Leu Leu Gly bLeu Leu Leu Lig TR
I 5 - 10 C .18
1 . g

'Leu Pro Asp Thr Afg Cys Asp Ile Gin Met Thr Gln Ser Pro Ser Ser
' ' ‘ . 30
: - 20 : 25 . i

| Leu Ser .Vai Ser val Giy_Asp Arg Val Thr Ile Thr Cji: Arg Ala‘Ser
- . 38 ‘ 40 o . :

.Gln Gly Ile Ser Ser Tyr Leu Ala _Trp"i‘ylr' @ln Gé:; Lys Pro Gly Lys
- BO S o .

‘ Va'l ‘P'ro .I'q'ts ‘Leu-Leu ile Tyr val Ala Ser Thr Leu.Gln Sex Gly V:é
65 o o : S 1 : :
65 . 70 < .

. pro Ser Arg Phe Ser Gly Ser Gly Ser. Gly Thr Agp Phe Thr Lg\; Thr
o ' 85 ‘ " 90 ) ‘

. Ile Ser.Ser Leu Gln Pro Glu Asp Val Ala Thr Tyr Tyr Cys Gla Asn
g 100 o . 105 ‘ ‘ S 110

Tyr Agn Ser Aép Pro Leu Th Pl_ie Gly Gly Gly Thr Lys Val Glu Ile
Looous ' P> : 125

Lys

<210> 29

. <211> 139

. <212> PRT R
«213> Artificial Sequence
T <220 _

<333 Description of Artificial Sequence: Synthetic I‘{GF 1.60.1
’ Heavy chain V region (Vh, Rl_—G.'Z.-lwAhngﬁz ¢ region



variable region CDR peptide <400>.104 Trp lle Ass Pro Mn Ser
Gly Gly Thr Mn Tyr Ala Gin Lys Phe Gin 1.510 15 Gly  'e210>

105 <211>16 <212> 13/83
<400> 29 ® ‘
Metr Aszp Trp Thr Txp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly
i 5 10 15

'Ala His Ser Gln Val Gln Leu Val Gln Ser Giy Ala Glu Val Lys Lys -
24 25 30

Pro Gly Ala Ser Val Lys val Ser Cys Lys ARla Ser Giy Tyx Thr Phe
35 40 45

Thr Gly Tyr Tyr Ile Aen Trp Val Arg GIn Ala Pro Gly Gln Gly Leu
50 55 £0

@iu Trp Met Gly Trp ‘Tle Asu Pro Asn Ser Gly Gly Thr Asn Ty Ala
&5 70 5 89

Gln Lys Phe Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Thr
- 8s 99 , 95 ..

Thr Ala Tyx 'r{let Glu Leu Ser Arg Leu Arg Ala Rep Asp Thr Ala Vail
100 ‘ ©-105 . 110

.Tyr.Tyr.Cys Ala Arg Glu Len Glu Leu Axyg Tyr Tyr Gly Met Asp Val

115 . 120 . 125
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Sexr
136 : 138
<210> 30
. <211> 129
‘<212>= FRT )

<¥13> Arcificial Sequence

<220> ' . !
«223> Description of Artificial Sequence: Synthetic HGF 1.61.3
: Light chain V region (Vk; 1-0187/08} '

<400> 30 - : ) : : S
" Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 : 10 15 ’

Leu Ser Gly Ala Arg Cys Aep Ile Gln Met The Gln Ser Pro Ser Ser .
. 26 : : 25 30 :

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Glan Ala Sex
as . 40 T 45 ’

Gln Asp Ile ser hen Tyr Leu_‘Asn Trp Tyr Gin Gln Lys Pro Gly Thr
5¢ o 55 - 60 :

Ala Pro Lys Leu Leu Ile Tyr Gly Ala Ser Asp Leu Glu Thr Gly Val
85 _ 70 : 75 _ 80

" pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Ala
. 1 20 o5



PRT _-<_213> Artificial Sequence <220> <223> Description
of-Art|f|C|aI Sequence: variable regéi?e? CDR peptide thetic heavy
chain <400> 105' Tyr. lle Tyr Tyr E@’Iy Ser Thr Tyr Tyr Mn Pro

Set Len Lys Set 11015 <210> 106 <211> 16 <212> PRT <213>
Artificial Sequence

"Yle Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gin
' 100 S 4 1 R & X4

"Tyx"Asp Asn Leu Pro Tyr Asn Phe Gly Gln Gly Thy iys Leu Glu Ile
- & X A , 120 _ . 125

‘L'ys |

<210 31

S La213> 148 .

«312> PRY

<213> Arrificial Sequence

<220> - ’ i .

«223> Description of Artificial Sequence:. synchetic HOGF 1.61.3.
! Heavy chain V region {Vg, 4-31)-~ hulgGz C region .

| <400% 3}

. Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
; ' 5 - 10 C 15

_ Y¥al Leu Ser Gln val @In Leu Gln Glu Ser ¢ly Pro Gly Leu Val Lys
‘ .- 20 - 25 . g 30
7 Pro Sexr Gln Thr Leu Ser Leu Thr Cys Thx Val Ser Gly Gly Ser Ile
‘ 35 . - 40 : . 45 o
. Ser Ser Asp Gly Tyr Tyr Trp Ser Trp Ile Arg Gln His Pro Gly Lye
. 50 ‘ S 58 " g0 '
iy Leu Glu Trp Ile 6ly Tyr Ile Tyr Tyr Ser Gly Sex Thr Tyr Tyw
65 10 : 7% - o
‘Asn Pro Ser Leu Lys Ser Arg Val Thr Ile Sexr Val Asp Thr Ser Lys
35‘ . :Ti 0 . 25
" Asn Gln Phe Ser Leu Lys Leu-Sex Ser Val Thr Ala Ala Asp Thr Ala
’ 100 . - - 108 ’ ) 110 : C
. yal Tyr Tyr Cys Ala Arg Ser His Leu Hig Tyr Tvr Asp Ser Ser Gly
' E ‘115 o . 120 . 125 :

. Pyr Tyr Tyr Gly Gly Ala Bhe Asp Ile Typ Gly Gln Gly Thr Met Val
. 130 At 140 :

" . Thr val Ser Ser

148

<210 32
<211 129
_<212> ERT ,

.«213» Artificial Sequenc



<22_Oi: <223> Description of Artificial Sequence: Synthetic heavy
chain variable region CDR peptide <400> 106 Tyr phe Tyr Tyr Set
Gly Mn. Thr Tyr His Asn Pro Set Leg Set ' 10-15 <210> 107
<211>_ 16 <212> PAT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic heavy chain variable
s region CDR peptide <220> <223> Description of Atrtificial - -
42;,,%6‘4”%99 . Synihelic;peavy cha.yauable.eaion RR peniide <400>
géﬁn byt Rysaat Gly lisokbrokyr Tyr Asn Pro Ser-Leu Lys -
Set 151015 <400> 109 Gin lie Asn His Set clySet Thr AGO Tyr:

';222?35 APPIO 8EF LU LS SeTdin 16524001 10u<RAL el 362425 PRT
"°1<213> ArtificiasSequence <220> 14223> Description 8% Artificial

Iy regiOg MG PeRIide.£400% 118,45 Gl

ol
58 §gt GIy p Tyr Val Len The-Asp 30
. Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser'
35 _ 40 45

Gln Ser Ile Asn Ser Asp Leu Asn Trp Tyr Gln Gin Lys Pro Gly Lya
50 55 60

Val Pro Lys Leu Leu Ile Tyr Val Ala ser Ser Leu Gln Asn Gly Val R
65 _ .70 , S 1S = eo‘,_.

Pro Ser P;rg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 'I‘hr

85 g - -
Ile Ser Ser Leu Gln Pro Glu. Asp Phe Ala Thr Tyr Tyr Cys Gln- hxg.
100 105 ‘ RS EU I
Ser Tyx Sex Thr Ero Pro Thy Phe Gly Pro Gly Thr Lys- Val hsp Ile‘g
: 115 o 120 : : ' 125
“Lys
«210> 33
«211i> 1389
<212> PRT

<213» &rtifzemal Sequenae

220>
’ ¢223>>Descrlptxon of Artlfzczal Sequenca Synthetic HGF 1 74. 3
Heavy chaln v reglon(Vh VGl ~-02) hngG2 C region:

c4G0> 33 o
Met Asp Trp Thr Txp Arg Ile Leu Phe Leu Val- Ala hla Ala Thr Gly -
1 . 10 G -

Ala His Ser @ln Val Glu Leu Val Gln Ser Gly Ala Glu Val. Lys Lya'*
20 . 28 e - C

Pro Gly ala Ser Val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Fhe
35 . 40 .45 .

Thr Gly Tyr Tyr Ile Hie Trp val Arg Gln Ala Pro Gly Gln Gly Leu
50 . 8§ SR 1 -

Glu TIp Met Giy Typ Ile Asn Pro Asn Sex Gly Gly Thr Asn Tyr Ala
&5 70 75 S 80



10 <210i 111 9 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sunence' Synthetic heavy -
chain-variable region OR peptide 4 ézg <400> 111 Glu Asp Tyr
Gly Glu Gly Phe Asp Tyr 15 <210> 112°2211> 11<212> PRT
'<213> Artificial sequence <220> <223> Description of Atrtificial
Sequence: Synthetic heavy chain variable region CDR peptide

ein i 9%31%%@% Gy &@Nﬂgﬁﬁyrﬁ;@m@yﬁ&eb&@l\za&&mo
10> 113 <2%1>19 <212> PRT#90

Thr Ala Tyr Met Glu Leu Sex Arg Leu Ayrg Sexr Asp hsp Thr Rla Vel
i 0 108 110

Tyr Tyr Cys Ala Arg alu Leuw Glu keu Arg Tyr Tyr Gly Met Asp Val
115 120 125

~Trp Gly Gln Gly Thr Thr Val '.(’hr Val fer Ser
130 ’ 135 ' '

<Z10> 34

<2311l> 129

<212> PRT ,

<213 Artificial Sequence

C 22203 ]

<2235 Description of Artificial Sequenc:e- Synthemc HGF 1.75.1
Light chain V region (Vk, 1-A30) .

“400> 34

'Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

1 - 1 .15
Phe Pro Gly ala Arg Cve hAsp Ile Gln Met Thr Gln Ser Pro Ser Ser
-1 ) 25 ‘ 30
Leu Ser Ala Ser Val Gly Asp Arg ‘Val Thr Ile Thr Cys Arg Ala Ser
: 15 EE 40 : . 45

Gin Gly Ile Brg Rsn Asp Leu Gly Trp Phe Gln Gln Lys Pro Gly .Lys
50 55 - . 60

Ala Pro Lys Arg Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val
65 ‘ . Te : 75 80

| Pro Ser Arg rhe Sex Gly Ser Gly Ser Gl)‘?AltEhr Glu phe Thr Leu Thr
8s . . 80 - . 85 -

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Glin
: 00 - S 1est 110

‘His Bsp Ser Tyr Pro Léu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
‘ : 115 o o 130 ‘ ' N 125 '

Liys

<210» 35

<21l> 144

<212» FRY ’

: <213> Artxf:.c:.al Sequenae



<213> Artificial Sequence <220> <223> Description of Artificial
Seguethetic heafl chain variable region OR peptide <400> 113 Ser
His Lets His Tyr Tyr Asp Ser Sé DI§3Tyr Tyr Tyr Gly Gly Ala
1A015 Phe Asp lle. <2.10> 114 <211> 11 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial

220 Sequence Synthetic heavy chain variable region OR peptide
< >

22340021 14: Glu Loy Gl keu Ats Tk Tyi-shMetfsp? 4al 1510 -
<218l 1hat@ V] red o AVR> RRE X 208 pcArtificial Sequedce <220>

<208 2§§> Description of Artificial Sequence; Synthetic heavy: Cham
Met \iarda;bie 1rgion,QR-peptide: ﬁ&Q@.auﬁ?aaSmDeserqaﬁo&@fmuflmal
1Sequence: Syrthetic heavy chain®ariable region CDRSpeptlde

¥al Leu Ser Gin val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys
20 ' a5 39 '

. Pro Ser Gln Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile
35 o 40 45 S

Ser Ser Gly Gly Tyy Tyr Trp Ser Trp Ile Arg Gln His Pro Gly Lys "
50 55 60 o

Gly Leu Glu Trle Ile Gly Tyr Ile Tyr Tyr Ser Gly Ser Thr ‘l‘yr'ryr e
€5 o 10" o B - SN

Asn Pro Ser Leu Lys Ser Arg Val 'Th}: ¥Ile Ser Val Asp Thr Ser Lys’ o :

8s $6 ‘88

Asn Gln Phe Ser Leu Lys val Ser Ser Val Thr Ala Ala Asp Thr'@i&.”;-T'
ica ‘ ) 105 o SRR & 1 B

val Tyﬁ Tyr Cys Ala Arg Asp Pro Leu Trp Phe Gly Glu Phe Asp Tyr P

115 o o120 . ' 125
Tyr ély‘Met asp Val Trp Gly Gln Gly Thr Thr val Thr Val Ser ser.
- 130 _ 135 - 140 . .
<210> 36
<211 133
<212> PRT

<2E3>» Art:zf:.c:.al sequence

. <2205 . - . o
«223> Description of Artificial Seguence: Synthetic HGF 2.4.4 | -
Light chain V region (Vk, 4-B3) S

<400> 36 . o . ’ o . B e
Met Val Leu Gln Thr Gln ¥al Phe Ile Ser Leu Leu Leu Trp Ile Ser

5 R . ‘ o 10 T1§ -
Gly nla 'l‘yr: Gly Asp, Tle Val Met Thr Gln Ser Pro Asp Ser Leu Ala
‘ -0 20 25 30 ’

Va1l Ser Leu Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser
© 35 h 40 . 45 S

.val Leu Phe Ser Ser Ksn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin
50 ’ ’ ©- . BB 60 . -



<400> 118 Asp Pro Leo Tyr(fly Asp T>ir. Gly Phe Amp Pro 510
<210> 119 <211>17? <212> PM <213> Artificial Sequence <220>
<223> Description Of Artificial Se®lf&hce: Synthetic heavy chain
variable, region CDR :peptide 46/83 <400> 119 Gly Gly Tyr Asp
The Trp Ser Gly Tyr Tyr Asp Tyr 1510 <210> 120 <211> 279

tys ézfl%? 2 PRI 52132, Homosapiens s4003120u BraT isCysd yr Thy

y Ann o Lieu IIaPro Trp Asp Tyr Cys Pro 51015 lle Set#arg Cys

Gin Gly Asp Thr Thr Pro Thr lle VVal Ann Lieu Asp 202530 His Pro

"c;l‘u '\égillﬁ,%;%gpv&&s{ay@; rﬁ&e'—!@xeﬂﬂyl-é%b' 19 Mal i A ns

Fhe 'rhr Leu Thr Fle Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyz
. 108 ‘ 105 . 110

“Tyr Cys Gla Gln Tyr Phe Ser Pro Pro Trp Thr Phe Gly Gin Gly Thr
. 115 - 120 i28 :

‘Lys Vai Glu Ile Lys
130 ’

~<230> 37
«21l> 14D
‘<212 PRT
<2 13> Artifi'cial Sequence

c220>
€223 Description ‘of aArtificial Sequence: Sym:hetx.c HGF 2.4. 4
’ Heavy chain Vv region (Vh, VG 4- 31) —hngGz c regzon .

L <4005 37

Met Lys His Leu Trp Phe Phe Leu Leu Leu Va'l A].a_ Ala Pro Arg Trp
1 . 5 . a6 o 1i5

‘ Tie Leu Ser Gln Val Gln Leu Lys Glu Ser Gly Pro Gly Lieu V&L Lys

. ' 20 o280 30

. Pro Se¥ éln"rhr' lLeu Ser Leu Thr fCya Thr val Ser Gly Gly Ser Ile

- 35 o - . . - 45

Sér Ser ely Val Tyr Tyr Trp Sex Trp Ile Brg Gln His Pro Gly Lyse '

1 : 55 : ' €0. :
n Giy Leu Glu Trp Ile Gly Tyr Phe Tyy Tyt Ser Gly Asn Thr Tyr His
65 70 : ‘ L8 . B8O

Aen’ Pro Ser Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys
' as - 8o - 95

Ren Gln Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala
: © 100 ‘ 108 . 110

Val Tyr Tyr Cys Ala Arg Asp Arg Ser Gly Tyr Asp His Pro Asp Ala \
: 115 . 120 - © 128 . S

" Phe VAsp Ile 'J.‘xp' Gly Gin G‘.l.y Thr Met: Val Thr Val Ser Sexr
1130 , 135 S 140

. «210> 38
ézim; 128



354045 Gly lle pro Thr Ag Thr Asa lle Gly Trp Met Val Set Leu

Arg Tyr 50 859095 Asp Leu Vat Lieu Met Lye Let Ala A'Sg Pro

Ala Val Lieu Asp Asp Phe 130135348%Vvnl Set Thr lle Arp Lieu Pro

Asa Tyr Gly Cys Thr lle Pro Glu LyS 145' 150155166 Thr'Se C Ser

Val Tyr Gly Trp Gly, Tyr:lhr Gly Leu lle Asti Tyr 165170175 Asp Gly
<212Lets Lev Arg Val Ala Hie Len Tyr lle Met Gly Ash Gin Lyn
(21328%% 82190 .cYs.Ala Gly Ala Gin Lys lle Gly Set Gly Pro CYs Glu

*Ely Asp Tyr 210215220 o
<220

<223> Despeription of Artificial Sequence: Synthetlc HGF 2. 12 1
Light chain V region {(Vk, 3-L2/L16)

<4005 38

Met Glu Ala Pro Ala Gln Leu Leu Phe Leu leu Leu Leu Trp Leu Pro . '

-1 5 N 10 o - 157

. Asp Thr Thr Gly Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser.
20 25 30 . o

Val Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Glin Ser
35 a0 45 P

val Asp Ser Asn Leu Rla Trp Tyr Arg Glm Lys Pro Giy @ln Ala Pro
S50 . . 85 - 60 . e

Ax'g‘Le.u Léu Tie Tyr Gly Ala Ser -Thr Arg hla Thr Gly Ile Pro BAla .
65 - T4 75 . ‘80, .

Arg Phe Ser Gly ger @iy Ser Gly Thr Glu Phe Thx Leu Thr Tle '-Se"j:-__-'
‘ 85 L RS- I

Ser Leu Gln Ser Glu Asp Phe Ala val Tyr Tyr Cys Gln Gln Tyr Ile ‘.
- 100 o ©108 - 110 o

Asn Trp Pro Pro Ile Thr Phe Gly Gln Gly Thr hArg Leu Glu Ile Lys. .
. 115 ) ) 2o 125 e

‘<210> 39
«211> 139
<212> BRT
«213> Artxflcml Sequence

L eRz0s : . .. .
' <223> Description of Artificial Sequence: 5ynthet:.c HGF 2.12.1
- Heavy chain V region (Vg 4~ ~5G) -~ hngez C region |

<400> 39 : - o
‘Met Lys His Leu ’l‘rp Phe Phe Lew Leu Leu Val Ala Ala Pro Arg Tip.

1 - ' 16 .15

val Leu ser Glm val Gln Leu Gln Glu Ser Gly Pro Gly Leu val Lys'
- 20 25 ' 30 ’ .

.Pro Ber Glu 'I'hr Leu Sex Leu ‘l‘hz: Cys Thy Val Sexr Gly Gly Ser Ile
35 : : 40 . 45

"‘W‘»ﬁawﬁte Tyr ‘I‘yr Trp Ser ‘rrp Ile Arg Gln Pro Pro Gly Lys Gly Leu .
: .50 . ¢ - ..



47/83 Val lle Val Pro Gly Aro Gly Cys Ala lle Pro Aen Pig Pro Gly
lle 2452501255 the Val Arg Val Ala Tyr Tyr Ala Lys Trp lle His Lys
lle tie Len 260265270 Thr Tyr Lys V&l P¥o Gin Per 275 <210> 121
<211> 278 <212> PRT<213> Hue museums <400> 121 Pro Trp
Cys Tyr Thr Gly Ann Pro Len lle Pro Trp Asp Tyr Cys Pro 1510 lle .
Sr Arg Cys Glu Gly Asp Thy Thr Pro Thy lle Val Asn Leu Asp'2030- , -
Sl 3 Brig FaY 1B PR CPE ALY THY 155 G C8h Mg VAL Vel Asn -
35. 40:45 Gly lie--Pro Thr Gin Thy Thr Val.Gly Trp Met Val.Ser. -: . .-
sex |lets Yo Syr MY SOSBBOFAFEAY]- 1 Tars 1 Y8 &g BfLentie -
© . Lyser Trp.Val 65 .75 " Ala Avg Asn Lys Asp, Leu Lye ASP Tyr Gin =~
Phe Ader Tip: Lewy Gey herHisTASE. \Fik Hie Givt Avp Ty 283 Ya@ify= -
100105138 108 me

Tyr Cys Ala Arg Gly Gly Tyr Asp Phe Trp Ser Gly Tyr Phe Asp Tyx
‘ 118 ' 120 128

Trp Gly €in Gly Thr Leu val Thr Val Ser Ser
13¢ ‘ 135 .

210> 40

<21l» 128 .

<212> BRT - .
«213> Artificial Sequence

<223» Description of Artificial Sequence: Synthet}q HGP 2"49"17 T N
Light chain V region (Vk, 1A20) e . L

<400> 40 : ) E . ‘ Ca e
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp . .
1 - 5 ’ - 15

10

The Pro Gly Ma'm:g-; Cys Agp Ile Gin Met Thr 8lin Sexr Pro Ser 'Se:: .
. 20 T, 28 C30 -

Léu Ser Ala Ser Val Gly'hsp Arg Val Thr Ile Thx Cys ‘Arg Ala -Ser
© 38 T g0 : . 45 L

Gin Gly Ile Aryg Asn Asp Leu Gly Trp Tyr Gln Gln Lys Pro Gly Lys .
5¢ o 55 - 1 _

Ala Pro liys Arg Leu Ile Tyr Vél—' Ala. Ser Ser Leu Gln Ser'Glyl‘V'-al‘
" es - C 70 A 75 - . 80

Pro Se¥ Arg Phe Ser .c'%-ly Ser Gly Ser Gly Thr Glu Phe Thy Leu Thr = 3}
: 85 o 90 g 95

fle Sér Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln
‘ 100 1,08 110

' Hisksn Ser Tyr Pro Leu Thr FPhe Gly Gly Gly Thr Lys Val Glu Ile
115 . 120 . 128 :

Slys

221> 41
-€211> 140



..... Lys Avg Lys Gin lle Len tan lle Set G n Len Val- Tyr Gly Pro
Gala 115..'120125 Gly Per Asp L%@%\Len Len Lys ten Ala Avg
Pro Ala lle Lou Asp ' 130135140 e. Val Per Thy lle Asp Len
Pro Per Tyr Gly Cys Thr lle Pro. 145.150155160., Gin Lys, T r Thr
Cys Per tie Tyr Gly TrpGIlY Tyr Thr Gly Len lle -165170.175 Ann
<Ala-As Gly Len Lou Avg Val Ala His Len Tyr lle iMet (fly tan
<301 85 BRadLys EymPEf Gin His His Gin fly Lys Val Thr jets Asn
<GHl Ser 195200205 G u Len Cys Ala Gly Ala Gin Lys lle fly Per
<Bhy roCysGlu 34 02451 |leeRiv@od al ShnghvolcAlarT yr 4oy Ala
Lys T 1ie Fie 1 s 378t 26058537 ¢ 18 L &8 Ft FyieBi&Leo 275
<Ed1021122 <211> 278 <212> PRT <213> Artificial Sequence
Mﬂ??@é ) hen D’é@dﬂ'ﬁtlﬁ‘i‘? éfﬁArfiﬁTelaTéS’éﬁ Lféﬁc%‘a%ﬁséﬁsﬁslﬁ

sequence

Val Letr Ser Gln Val Gln Leu Glo Glu Ser Gly Pro Gly Leu Val Lys
20 25 k1)

Pro Ser &ln Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile
35 40 ' 45

Ser Ser Gly Gly Tyr Tyr Trp Ser Trp Ile Arg Gln His Pro Gly Lys
‘ 50 55 60

Gly Leu Giu Trp Ile Gly Agn Ile Tyr Tyr Ser Gly Ile Thr Tyr Tyr'
65 T 75 a0

Asn Pro Ser Leu Lys Ser Arg Val Thr Met Ser Val Asp Thr Ser Lys
B 8s . 50 ' 95

Aen Gln Phe Ser Leu Lys Lew Sex Ser Val Thr Ala Ala Asp Thr Ala
- 100 : 108 ' 110

val Tyr Tyr Cys Bla Arg Asp Pro Leu Tyr Gly Asp Tyr Gly Phe Asp

115 . S 120 128
. Pre Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 - 138 : 140
<210 42
<2131s 1328
<212 PRT

<213> Artificial Sequence

<220> . .
<2233 Descrlptlon of Art1f1c1a1 Sequencg: Synthetic HGF 3.10.1
Light chain V regiom (Vi, 3-L2/L1§) . '

<4005 42 '
Met Glu Ala Pro Ala Gin Leu Leu Bhe Leu Leu Leu Leu Trp Leu Pro
L 5 . 0 is5

Aap Thr Thr Gly Glu Ile Val Met Thy Gln Ser Pro Ala Thr Leu Ser
20 25 30

val Ser bPro Gly Glu Arg Ala Thr'Leu Ser Cys Arg Ala Ser Gln Ser
38 40 45 '

. Val Ber Ser Asn Leu Ala Trp Tyr éln Gln Lyé Pro Gly 'Gln Ala Bro
50 . 5% . &0 '



<220> <221> MOD_EES <222> (53)-(53) <223> Undetermined co

<220> <221> MODES <222> 45% 55) <223> Undetermined

consensus residue; variable amind‘acid-: <220> <221>

MOD_RES '<222> (91)..(92) <223> Undetermined consensus

residue; variable amino acid . <220> <221> MOD_RES - '<222>

(108)....(108) <222> Undetermined consensus residue; variable .
nro AINQ.AGIH,<220315 231> MORE S5 222141 1y (14 45 233>

&S Undetermlned corsensusresidue; variggble amino acid <229>

VArg Ph%l$e'¥*|(gp Be%%l g:?éilyé'g)u(]tﬁé)?he Thr Leu Thr Ile Sexr

Ser Leu Gln ‘Ser Glu Asp Phe Als Val Tyr Tyz Cys Glo Gin Tyx Asnf,

ie0 - 105 : 110
Asn Trp Pro Pro Ile Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lye
11s ' 120 125 -
<210> 43
<21i> 139
. «212> PRT

<2135 Artificial Sequence

<220 . . : L C
«223> Description of Artificial Sequence: Synthetic HGF 3.1
Heavy chain V region (Vh, VG 4-34) nhngGE, C region

<400> 43 . SRS
Met Lys Hig Leu Trp Fhe FPhe Leu Leu Leu Val Ala Ala Pro Arg Trp -
o T ‘ 5 : 10 A -

val Leu Ser Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys.
- - 20 . 25, 30 B

' Pro Ser Glu Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser The'
- 35 40 : ‘ a5 .

- Ser Thr Tyr Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys .Gly Ley -
. s0 ss _ 50 ‘ -

Glu Trp Ile Gly Giu Ile Asn His Ser Gly Ser Thr Asn Tyr Asn Pro
65 om0 - 7% VR

Ser Yeu Lys Ser Arg Val Thr Ile Ser Val hep Thr Ser Lys Ren Gln
: : - Bs - ) o ’ "85 -

rhe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Rsp Thr Ala Val Tyr
- Lo 105 118 :

Tyr Cys Ala Arg Gly Gly Tyr Asp Phe Trp Sexr Gly Tyr Tyr Asp Ty
115 ‘ 120 . 128

Trp @ly Gln Gly Thr Leu'Val Thr Val Ser Ser
‘ 130 i o 135 . .

210> 44
. 211> 107
<212> PRT
<213> Art:.fxc:.al Sequeuce '



- <223> Undetermined consensus residue; variable amino acid:
<220> <221> MOD_RES <222> (154)J.4154) <223>
Undetermined consensus residue; ¥ariéiBle amino acid 49/83
<220> <221> MOD_RES <222> (178)-(178) <223> Undetermined
consensus residue; variable amino acid <220> <221> MOD_RES

- <222> (200)..(200) <223> Undetermined consensus residue;
. <228ariable amino acid <400> 122. Pro Trp eye Tyr Thr Gly Asn Pro
.<22;L>eg§*fégaiyﬁggﬂéwﬂféyé BrEE5°r0. PERfH8eEHT AMFEYEREIU Gly
Asp ﬁlr Thr 'roogf'hr_ lle Val Ass Leu Asp 202530 His Pro Vallle

<20@efeye Ala Ly i i
Arg T'hr‘e a? Ailtg. I?\Yl,g -IE:_QCI; lézg ‘(?'3&'1'3':1 IP_I'?QU I‘?tlg ;{-;%l ;/r%l :S\ISOS Sse§:4§)s§;581u

1 5 ' 16 : 15

| Gln Leu Lys Ser Gly Thr Ala. Ser Val Val Cys Léu Leu Asn Asn Phe
. : 20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gin
: a5 . 40 45

Ser Gly Asn Sex Gln Glu Ser Val Thr Glu Gln Asp Sexr Lys Asp Ser
50 55 ’ . . 60

“Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 - 70 ' . 75 : 80

' Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
T . B - s - 95

‘ Pro val Thr Lys Ser Phe Asn Arg Gly Giu Cys
: - ©100 . 105 .

c210> 45 -

T o<2iis 330

- <212> PRT -
. <213> Artifiecial Sequence

<2305 h o o T
«223> Pescription of Artificial Sequence: Synthetic Buman IgG€l
e -Constant Region | - ! S

<400> 45

" Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Sexr Lys
L 5 - i0 - - 18 '

. Ser Thr Ser Gly Gly Thr A‘.la Ala Leu Gly Cys Leu Val Lys Asp Tyx
' 20 ' .. =5 . 30

Phe Pro .Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Sex
.. 35 : 40 s

Gly Val Hie Thr Fhe Pro Ala -val Leu Gln Ser Ser Gly Leu Tyr Sex
1 85 68 _

. tLeu Ser Ser Val Val Thr Val Pro Ser Ser Set Leu Gly Thr Gln Thr
g5 ) N I 75 : a0

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
. 85 - %0 - . . es



Gly lle Pro Thr Xaa Thr Xaa lle Gly Trp Met Val Ser Leu Lys Tyr
505560 Arg Asn Lys His lle eye Gly Gly Sex- Leu lle Lys flu Ser
Trp Val 65707580 Leu Thr Ala Argfzinsgye Phe Pro Ala Arg Xaa
Xaa Asp Leu Lys Asp 859095 Tyr Glu Ala Trp Leu Gly lle His Asp
Val His Xaa Arg Gly Asp Glu 100-105110 Lys Xaa Lye Gin lle Leu

Asn lle Sex- Gin Leu Val Tyr Gly ProHu 1T1k;512(2;1§155°%b/08 X- Asp
Lys Vab 1 EED eIy RA B G Bro A fle T8y Asp 130135140

‘Xaa Phe Val Sex- Thr lle Asp Leu Pro Xaa Tyr Gly Cys Thr lle Pro. -
pro PAS 50 FSSE60 &l Bys HHrCRECYESSEH iy FRpG Tyr
Thr & Leu lle 165170175 Asn Kea Asp Gly Leu lieu Arg Val Ale’

Lys Hi® i Fyp mwmlﬂzfjmﬁsmasa%@m%@% Sex-“Girl-His--
R In fly Lys Val Thr't8u Asn Glu Ser 188200205 Glu tie Cys Ala

vai i Al Gl ys tiesfly Ser Gly R0y SBIN-CIy210216020x0.

5@ : '

14% 1

- Ty;a: val Asp Gly Val Glu Val His 2en Ala Lys Thr Iya Pro Arg Glu -
165 C 170 - 175,

'Gh.x Gin 'fyr Asn Ser Thr Tyr Arg‘ Val Val Ser Val Leu Thr ¥al Lewn- -
' ied¢ 185 ) L 120

His '-Glh Asp Trp Leu Asn Gly -Lys Glu Tyr Lys Cys Lys Vai‘Ser"'._As.p_,._
195 200 - 208 S

Lys Ala Leu Pro Ala Pro Ile Glu lLys Thy Ile Sexr Lys Ala Lys.- Gly
210 215 220 , : o

Gln Pro Arg Glu Pro Gln val Tyr Thr Leu Proc Pro Ser Arg Asp Glu. R
225 - : 230 : 235 . 240

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Fhe Tyx ' K
o 245 - 250 ;288 .

Pro Sé‘r'lA‘sp Ile Ala Val Glu 'ri:p Glu Ser Asn Gly Gln Pro Glu Ren’ -
' . 260 E 265 270

Asn Tyr Lys~ Thr Thr Pro Pro val Leu Asp Ser Asp Gly Sex 'Pt}g P.h“e
275 ) - 280 . 285 :

L;eu Tyr‘ Ser Lys Leu Thr Val Bsp Lys Ser Arg Trp Gla Ginm ‘Gl.y‘p.\sn'
280 ' T 285 - 100 R

: v&i bhe Ser Cys Ser Val Met His Glu Ala Leu His Aen His Tyr Thr
208 - 310 318 Co 3200

@in Lys Ser Leu Ser Leu Ser Pro @ly Lys
: 325 i 330

<2L0> 46

211> 326

<21i2> PRT . .
«213>» Artificial Sequence

«220> L o ‘ ‘ S
<223> Description of Artificial Sequence: Synthetic Human IgG2 .
Constant Region T - ‘ .



Asp Tyr Gly fly Pro Leu /le Cys Glu Gin His Lys Met Arg Met Val
225230235240 50/83 Leu Gly Val lle Val Pro Gly Arg Gly Cys Ala
lle Pro Asn Arg Pro 245250 Gly llie Ptas8Val Arg Val Ala Tyr Tyr
Ala Lys Trp lle His Lys |1 260265270 lle Leu Thr Tyr Lys Leu 275
<210> 123 <211> 77 <212> PAT <213> Homo sapiens <400> 123

<w§ly Irp Met Val Set Leu Arg -Tyr Arg Asn Lys His lle eye Gly Sly

- alak 96F hew dijerkysGluSermirpey dkhga A RrARY ARFGHCYS

. 1Phe Orci 2025 Ser Arg Asp Leu L& Asp Tyr Glu Ala 'f‘f’p Leu Sly

sorllg His ASR VAl 36n4945 Kis &y Alg &ly A&px@ﬂuabyaeyefhye G|n
Val Len hen Val Set _ ‘

Phe Pro Glu Pro Val Thr Val Sex Trp hen Ser Gly Ala Leu Thr Sex
as ‘ Coag a5

. Gly val His Thr Phe Pro Ala Val Leu Gln Ser Sexr Gly Len Tyr Ser
50 5% &0

“Lew Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr
65 : ‘ %0 CIs - 80

Tyr Thr Cys Asn Val Asp His Lys Pro Ser hsn Thy '}'..ys vél Rap Lys.
‘ o . 8% -1 . 85

Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Prc Ala Pro
-0 105 ‘ 110

Pro Val Ala Gly ?_r-cr Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
‘ 115 , 120 . 125

thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr.Cye Val Val Val Asp
136 13 - - 140 -

val Ser His @lu Asp Pro Glu Val Glan Phe Asn Trp Tyr Val Asp Gly
145 . A & -1+ R : I 13- 2 ) 160

" yal Glu.Val His Ren Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe hsn
' T L SRR V1 ] 178

'Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His @ln Asp Txp
- . 180 7 . 18§ S 130

. Leu Asn Gly Lys Glu Tyz: Lys Cys Lys Val Ser Aén Lys Gly Leu Pro
: 195 . C- 200 ' 208 ) .

Ala Pro Ile Glu.Lys Thr Ile Sex ‘Lys Thr Lys Gly Gln Pro Arg Glu
210 215 220

Pro Gln Val Tyr Thr Leu Pre Pro Sei Arg Glu Glu Met Thr Lys Asn
225 . - 239“ - 238. 240

- @G1ln Val Ser Leu Thr Cys Leu"v_al Lys Gly Phe Tyr Pro Ser Asp Ile
‘ : 245 o . 250 258

Ala val Glu Trp Glu Ser Asu Gly Gln Pro Glu Apn Asn Tyr Lys Thy
260 o 265 ' 276

Thy Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
298 280 - : 285 : '

Leu Thr Val hsp Lys Ber Arg ‘I"rp'Gin Gin _Gl{r Amn’ Val Phe Ser Cys
©oz80 0 295 o © - 300



505560 Leu Val Tyr Gly P o Glu Gly Ser'Asp Len Val Leu Met -
657075 <210> 124 <211> 33 <212> DNA <213> Artificial
Sequence <220> <223> Descriptiéf of Artificial Seqnence!
Synthetic oligoneclem ider, <400> 124 atgcgtctcc cttgatgatg
ctggctgcat ttc <210> 125 <211> 33 <212> DMA <213> Art|f|C|aI
Sequence . <220> <223> Description ,of Artificial

ser 2QURRCEZSYhENcalYQALIGED LR -@l/&ﬁr@mm&%:ﬁﬂéﬂ) 36 -
3065<212> DNA <213=dArtificial Sequenc8<220> <223> Des-'t%ptlon '

s@rqg rtificial ggyggge Synthetic ollgonucleotlde

328

<210» 47

. <21i> 18

<2i2» PRT

<213s> Artificial Sequence

«Z20> '
<223 Pescription of Artxﬁ;cxal Sequence Synthetxe Tt~ cell epltope
peptide

| <4005 47 . ‘
Gln Tyr Ile Lys Ala Asn Ser nys Phe Ile Gly Ile Thr @iu Leu Lys
S 5 10 ‘ 15

Lys Cys

<2if> 48

2211> 24

<212> DNA

<213> Artificial Seqience’

<220> - L R
. «223» Description of Artificial Sequence: Synthetic oligonucleotide .

220> :

<221> modified base
«222> {18} .. (23)
<223>» &, t, c or g

<& Q0 45 : -
" ggecggatag gcctccannn nnnt . : ‘ oL Ra

210> 4%

«21ix 26

‘«212> DNA .

<213> Art1f101al Sequence

<220> : ) o o L o
<2235 nescriptiun of Artificial Segquence: Synthetic oligonuclectide .
" <400> 49 S ' - - , N
,ggacactgac atggactgaa ggagta . ) e 35 E
© <210 50

2211 » 21



<600> 126 atgegnotct aaetaggtaa atcaatcgta Caeca36 <210> 127

<211> 35 <212> DNA 13> Artificial Sequence 5220> <221>

Description of Artificial Sequence: 3yn#ietic oligonucleotide <400i

127 .atgegtctct agttatsgat.gcacaattcc tgaaa <210> 128 .

--<211>32 <212> DNA <213> Atrtificial Sequence <220> <223>

-« PesgEption of Artificial Sequence: Synthetic oligonucleotide <400>

<2132&atgegioicaaftateeagg cagcaggcec tg32 <400> 129 atgcgtctca
taattttgtt agtacgattg atttacc37. <210> 130 <211> 32 <212> DNA

' agél&%témﬁg@l SEHHBRLE a1 REnR Lgdhile 34 xR RbAGe

. <213> Artificial Sequence <220> ,<223> Description of Artificial

;;ggggﬂgggcgg%g;gtg: oligonucleotide oy

. «210> 51

«211i> 48
<2132» DNA
" «213» Artificial Sequence

<230> | S o
<2235 Description of Artificial Seguence: Synthetic oligonucleotide

24005 51 :
) acaacaaagc ttcﬁ&gacca ccatggaagc cccagctcag cttctctt A . 48

<2iﬂ> 52
«211> 34

T e212s DA -

«213> hxt;fxc;al Sequence

w220
223> Descrxptmon of Artlfzcxal Saquence gynthetic olxgonucleotlde

. <400 52- ' : 7
.ctCthgact caacactctc ccctgttgaa gctc : _ 34

| <210> 53
211> 26 .
<212» DNA -
<213> Artlficial Sequence

<220> ' :
«223> Descrzptxon of Art1f1c1a1 Sequence. Synthet;c ollgonucleot;de

| <400> 53 ’ - - a6
ggacactgac atggactgaa angta o L : .

. «210> 54

<21il> 48

<212> DNA

<213> Art;ficial Sequence

<220> ’
<223 De$crlptxon of Axtafzcxal Saquence synthetlc oligonucleotlde

<4005 54

agcagaagch tctagaccac catgaaacac ctgtggttct tcctcctc ‘ ‘ ' 4?2



<400> 131 atgcgtctna.aacgcaaaca ggttctcaat gttt 34 <210> 132
<211>34 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificia <220> <2@2333Description of Artificial
Sequence: Synthetic oligouuclectide <400> 133
atgcgtctcc-gaaagaggag atgagaaatg caaa34 <210> 134 <211> 24
<212> DNA <213> Artificial Sequence <220> <223> DescriptiOn
<210% Antificial Sequence: SyntlintiC oligonucleotide 53/83 <400> 134

<21

| <21gégﬁfggctgc tagtaagott gcta24 <210> 13S

<213> Art;:;c;al Sequence

<220>

<223> Description of Artificial Seguence:

<400> S5

- ghggaggeac tagagacggt gaccagggtt o

56
1043
DNE

210>
<213
c21Z>
<213>

T«220%
<223>

Axt1f1cia1 Sequence

Depcxiption of Artificial Sequence:

chain nuclaotmde sequences

<400> 56

tetagaceac
éggtottoce
geetggtoaa
coeagoggegt

gogtggtaac:

- acaageccayg
acacatgcoe
| COCCRRRACC
tggacgtaag
tgcataatyc
_gegtecteac
cecaacazage
gagaaccaca

gectgacctg.

atgggcagec
tottocteta
catgetoogh

ctoogggtaa

g7
540
DNA

«210>
<211l>
<212>
" <213

<220
<221>
<222>

s

. 2A00>
o oo
Pro
1

57

‘egecatgggt

cctggoacea
aggactacttc
geacaccttc
cgtgeccteo
caacaccaayg
acegtgooca

.caaggacaca
ccacgaagad

caagacaasg

.cgtoctgeas

cgtoccagen
ggtgtacace
cetggtoaaa
ggagaacaac
tagcaagetc

gatgoatgag.

atgataagtc

Gallus gallué

(2} .. (520}

5

gaaaattgaa
tootccaaga
coogaacegy
ccggetgtec
agcagetbay
gtggacaaga
goacctgaag
ctoatgatcot
cotgaggtoa
cogegggady
caggactggc
cocatogaga
ctgeccocat
ggettetate
tacaagacca

accgtggaca
gotetqcaca
gac

teogtototag
goacctotgg
tgacggtgte
tacagtoctc
graccoagac
aaghbtogagee
tectggggsy
cogggacaca
agttcaactyg
agcagtacaa

‘tgaatggceaa
.aadccatete

coogagatyga
ceagegacat
cgeotecegt
agagcagghy
accactacac

0

EQoCLocacs
gggoeacageg
gtggaactoa
aggactctac
ctacatetge
caaabatigh
acegtoagto
tgaggtoaca
gtacgtogac
cagcacgtac

ggagtacaaty .

caasgecass
gotgaccaay

cgecgtagag

gotggactoc
goeageagagd
goagaagage

Synthetic pI/hChl heavy

aagggeecat
goocetggget
gaogecctga
tococtcagoa
aacgtgaate
gacaagacto
ttcotertoe
tgcgtagtay
ggegtagagy
cgtgtggtea
tgoaagatot
gggcageace
aaccaggtca
tgggagegca
gacggetoct
aacgtettct
atocrcootgt

is

Synthetic oligomucleotide

32

60
120
180
240
300
360 .
120
480
540

600

660
720
780
840 -
900

960

1020
1043

acc abtg gtg cac gea ace tee cog oty oty oty etg oty otg cho 49
Thr Met Val His Ala Thr Ser Pro. Leu leu Leu Leu Liew Leu Leu



U tle

<2/1> 35 <212; DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic oligonucleotide <400>

135 atgcgtctca gagacttgaa agactagya@sgcettg35 <210> 136 <211>
34 <212> DNA <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic oligonucleotide <400>
136 atgcgtctcg tctctggctg gaaagc&tt ct(t:§4a<210> 137tc<2c]&1> 38_’
<FRIDRK LI 0T ARSI REdiEnt 2o e diBac ten

DeSCI‘IptIOIAI’tIfICIa| SequencezsSynthetic ohgonucb@otlde <400>

age
Ser

cagagaggoe

gggagecact

137 atgcgtctca acaaa actt aaa attat <
) act %39; 23:‘Z> @:N ﬁg gt, Q&nggétc 0;&38 145
'I‘hr ‘ % F 5 $@1quamee:fe2
gty aac aéc ama ggt gsa tbc aca gge acc tac ace aca goe gta acs 183
val Asn Ser Lys Gly Glu Phe Thr Giy Thr Tyr Thr Thr Ala Val Thr
50 : 55 &0
gee aca tca aat gag atc aaa gag Loa coa oty cat ggg aca caa aac 2431
Bla Thr Ser Asn Glu Ile Lys Glu Ser Pro Lew His Gly Thr Gin Aexn
65 70 ' 15 80
ace ate aac aag agg ace cag ccea ace bt ggclttc act gtec aat tgg 289
Thr Ile Asn Lys Arg Thr Glu Pro Thr Phe Gly Phe Thr Val Asn Trp
€5 ‘ 20 98
aag tﬁt tea gag toe acc act gte the acy gge cag tge ttc ata gﬁc' 237
Lys Phe Ser Glu Ser Thr Thr Val Phe Thr Gly Gln Cys Phe Ile Asp
‘ 160 105 110
agy aac ggg aag gag gte ctg aag acc atg tgg ctg ¢tg ogy toa agt’  3B5
Arg asn Gly Lys Glu Val Leu Lys Thr Met Trp Leu Leu Arg Ser Sex
’ 115 120 ' 125
gtt‘aat gac att ggt gat gac tgg aaa geb ace agg gte gge atc aae 433
Val Asn Asp Ile Gly hAsp Asp Trp Lys Ala Thy Aryg val Gly Ile Asn :
. 130 . 135 140 i
ate tbo act cge cty oge aqa cag aag gag cag ctbg c¢ta gea age tig 481
Phe Thr Arg Leu Arg Thr Gln Lys Glu Gln Leu Leu Alz Ser Leu
145 . 150 155 160
cta gog goe got cga gge cgg oaa ggac cgg ate cag aéa tgataagéta"‘ 530
Leu Ala Ela Ala Arg Gly Arg Gln Gly Arg IXle Gln Thr )
165 . ‘170
cattgatgag 540
<210> 5%
<211> 540
‘212> TNA .
<213> Gallus gallus
<400> 58 . - -
ctcatcaatg tatcttatoa tgtctggate cggecttgor ggockagage ggocgetage 60
azgcettgota geagetgeto cttctgtgtg-cgcaggcgag tgaagatgtt gatgoegaes 120°
ctggtagott tocagtcate accaatgtea ttaacactbyg accgoagoag ccacatggte 180
tteaggacct cctteooght cctgtotatyg aageactgac cogtgaagac agtggtggac 240
tctgaaaact tocaattgac agtgaagoea aaggtygdget gggtogtekt gtigatggty 300
cettgtagtee catgoagigy tgactectity atcteatity atgtggctgt tacggctgtg 360
gtgtaggtge ctgtgeatic acctttgotyg ttcacageoa cgatggtcat gttggagoce 420
ragatcgttgg.tgcatttccc agtcagegag cactttebgy : 480



<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 138 atgcgtctct ttgtttcgag aagggaaaca ctgtcg36 <210> 140

<211> 33 <212> DNA <213> Artifici E%é@ﬁuence <400> 141

atgegtotca agcttgctcg acctgcaatc <210> 142 <211>.33 <212>

DNA <213> Artificial Sequence -<220> <223> Description of
~Artificial Sequence: Synthetic oliganudleot de, <400> 142
SORHREB R A e AR RS TSR TP T3 e 98 =
- <212> DNA <213> Atrtificial Sequence 55/83 <220> <223>

an e iy _ S \
_<21§>§§§gptlon of Artificial Sequence: Synthetic oligonucleotide <400>
<2125 PRT , ‘
"¢213> Gallus gallus

<4005 59

Pro Thr Met Val His ala Thr Ser Pro Leu Leu Leu Len Leu Leu Leu
1 5 10 15

'Ser"'Leu Ala Leu Val Ala Pro Gly Leu Ser Ala Arg Lys Cys Ser Leu
' 20 : S 28 20

Thy Gly Lys Trp Thr Asn Asp Leu Gly Ser hsn Met Thr Ile Gly Ala
- 1- 40 o 45 '

'Val Asn Ser Lys Gly Glu Phe Thr Gly Thr Tyr Thr Thr Ala Val Thr
50 ' 5% ’ . 60

Ala Thr Ser Asn Glu Ile Iye Glu Ser Pro Leu His Gly Thr Glu Asn
&5 ‘ ] T 15 . 80

' Thr Tle Asn L&s Arg Thr Gin Pro Thr Phe Gly Phe Thr Val ARsn Trp
: - 85 . s8¢ e -1}

Lys 'Phe Ser Glu Ser Thr Thr Val Phe Thr Gly Gin Cys Phe Ile Aep
“L 100 108 iie

Arg _Ash-ély Lys Glu Val Leu Lys Thr Met Trp Leu Leu Arg Ser Ser
118 .. 120 ' 125 '

Val Asn Asp Ile Gly Asp Asp orp Lys Ala Thr Arg Val Gly Ile Asn
130 135 o 140 '

Ile Phe Thr Avg Leu Arg Thr Gln Lys Glu Glu Leu Leu Ala Ser Leu
. 145 s 150 E 158 160"

' peu Ala Ala Ala Arg Gly Arg Glm Gly hrg Ile Gln Thr
s ... LR .

<210>» 60

<21i> 11
T <212 BPRT . . .
<213> Artificial Sequence

<220> ) - .
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide ’

<400> &0 . -
Arg Ala Ser Giln -Gly Ile Ser Ser Trp Leu Ala
i ' .1 ‘ i



atgOgtctca agcttgccag gectgetgt29 <210> 144 <211> 33 <212>
DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic oliggdudééotide <400>.144
atgcgtctc. agcttcagta aaaccaagtc tga <210> 145 <211> 30 <212>
DNA, <213> Atrtificial Seqdence, <220> <221> Description of
Artificial Sequence: Synthetic oligonucleotide <400> 145.
<z1@tgagtctca agettgeteg acctgcaatd <210> 14.5 <211> .33 <21‘2>

:ii?l\}ﬂ\ <213> Atrtificial Sequence <22'0> <223> Description of"

_ piew fﬁﬁg&%L&%QL@aqem%ynthetlc oligonucl otide <4po> 146 k C f_‘

220>
<223 Descrlptlon of Artificial Seguence: Synthetic light, chaln
variable region CDR peptide .

| «400> 61

Lys Ser SBer Gln Ser Ile Phe Tyr Ser Ser Thr Aan lys Asn Tyr Lew
1 -5 . 10 ‘ 18

Ala

<2i0> 62

<2115 11

«212> BRT

«213s Artificial Seguence

<220> : R : R R
«223> Description of Artificial Seguence: Synthetic light chain!

variable.region CDR peptide ’ ) R
¢400> 62

© - Arg Ala Ser Gln Gly Ile Ser Ser: Tyr Leu Ala
1 - 5 : . L0

- ¢210> &3
<211i> 11

- «212» PRT

«213> Axtxfzczal Sequence

<Z20> : SR
C <223 Descrmptxon of Artificial Sequence: Synthetza 11ght cha;n
vayviable region CDR peptade

<490> 63
Gln Ala Ser Gin Asp Ile Ser Asn Tyr Leu Asn,
1 - : 10

<2105 64

<211> 11

‘<212» PRT ’
"e213> Arvifieial Sequence'

=220
<223> Pescription of Artxficaal Sequence ‘Synthetie 119ht ﬂhain
‘ varizable region CDR peptide )



atgcgtctca agcttcatta aaaccagatc tga33 <210> 147 <211> 33
<212> DNA <213> Artificial Sequence <220> <223> Description
Of Artificial Sequence: Synthetic 6kg&3ucleotide 56/83 <400> 147
atgcgtctct aggatggatg gttagtttga gat33 <210> 248 <211> 34
<212> DNA <213> Artificial Sequence <220> <223> Description

 ~<s@bf-Addificial Sequence: Synthetic oligonucleotide <400> 148

\ Ar%tﬁ@g?&f&&%&cié@té’rﬁg%ﬁ‘@@%g“ﬁﬁé@4’?210> <211> 34 <212> DNA
<213> Artificial Sequence <220> a23> Description of
ArtificialSequence: Synthetic oligonucleotide

<210> 65 - . :

<211» 1%

<Z12> PRT

<213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic light chain
© wvariable region CDR peptide

<400> 65 :
Awvg Ala Ser Gln Gly Ile Arg Aan Asp Leu Gly
1 5 _ 10

. <210> 66
Co<Zils 17
212> PRT
<213 Arcificial Sequence
. <220 :
‘ <223> Deacr;ptlon of Artificial Sequence: Synthetic light. chaln
: .~ variable regzon CDR peptlde .

- <4005 66
Lys Ser Ser Gln Ser val Leu Phe Ser. Ser Asn Asn Lys Asn Tyr Leu
S 1 5 Co w0 15

Ala

. <210> 67
. <211 .11 -
«212> PRT
T eR13s Art1£1c1a1 Sequence
<220 ‘
<223s Description af Artificial Seqpen¢e~ Syanthetic light chaln
varxable reg:on CDR peptide

_<4oe> 67 -
Arg Ala Ser Gln Ser Val Asp Ser Asn Leu Ala
l, . 5 o Ky

«210> 68
. <211> 1l
- «212> PRT
. «213» Artificial Seguence



<400> 149 atgcgtctct aggatggatg. gttagtttga eat-a34 <210> 150
<211> 31 <212> DNA <213> Artificial Sequehce <220> <223>
Description of Artificial Sequen%ej'ggg oligonucleotide <400> 150
atgcgtctca tcctatyttt gttcgtgttg g31. <210>151 <211> 32 <212>
DNA <213> Artificial Sequence <220> <223> Description of

220 Artificial Sequence: Synthetic oligonucleotide <400> 151
e 0>

<zzﬁt%gmgaltgpa,@@@@gf9&@?%@%@53%3@l@% iZéQ>cl§&<211> ,
32va2 labreDNA =2 £82 dutifickal Sequence <220> <223> - =+

<02 Desgription of Artificial Sequence: Synthetic oligonucleotide <400> o
Arg 152 atgegictentgcaticaghigtitesata,gge2 <210> 153 <211>31- o
' 1<212> DNA <Z13> Artificial Sequéfice <220> <223> Description

of Artificial Sequence: Synthetic ollgonucleotlde <400> 153

<21<&tg@gtctca tgcatgacct gcaatgggga 931
«<211> 11

. «21Z> PRT

«213> Arxtificial Sequence

<2205
<223> Description of AItlflCl&l Seguence: Synthetlc light chamn
~ variable region CDR peptlde

<400 > 69 :
Aryg Ala Ser Glm Sex Val Ser Ser Asn Leu ala
i 5 : i0

<210> 70

<21i>» 7

<212> PRT ‘
<213» Artificial Sequence

<220 CR
«223% Description of Axtxf1c;a1 Sequence Synthetic lxght chaxn
: variable region CDR p&ptxde

<4005 70
Glu Ala Ser Ser Leu Gln Ser
- ’ g :

<210 71
<211> 7
" 212> BRT )
L <213 Artificial Sequence

<220> ’ ' :
'«<223> Description of Artificial Sequence: Synthetxc 1lght chaxn
' variable regzon‘CDR peptlde

(400> 71

o Trp Ala Ser Thr Axg Glu Ser .

1 o 5

=210 T2
«211> 7

. <212> PRT

213> Artlfzélal Sequence



<210> 154 . <211> 33 <212> DNA <213> Atrtificial Sequence
<220i .<223> DesCription of Artificial Sequencec Synthetic
oligonucleotide | -<400> 154 atgcgfota tgcattcaac ttctgaacac
tga33- <210> 155 . <211> 31 <212> DNA <213> Attificial
Sequence <220> <223> Description of Artificial Sequence:
<z28ynthetic ojigonuclectide <400> 155 atgcgtctca tgcatcattg
<2281 aBRRgY a@gqeeaf%e%% SEIE SPEPSCEHNRIE TR
. Artifidia béﬁu% &8 58785°%56> <223> Description of Artificial
<40Beqaences Synthetic oligonucleotide <400> 156 atgcgtctca
valiglagiteraatitaditt dhfittc3s <210> 157 <211> 32 <212> DNA
<213> Artificial Sequence . _

<210> 73
<21i» 7

" «212> PRT

<213 Artlflcxal Seguence

<220
«223> Deseription of Artzf1c1al Sequence Synthet;c light chain
varxable region CDR peptide :

. <4 00> ?3

" Gly Ala Ser Asp Leu Glu Thr
’ 1 5

" .<210> 74

© <2 l» 7

<212 PRYT
<213> Artzf;clal Sequence

€220 : ’ :
<223> Descr1?t1on of Art1f1c1al Sequence Synthetlc llght chalne
variable regxon CDR peptide

<400> 74

Val Ala Sexr Ser Lewn Glh Asn

<210 75

. <21l T -
. <212» PRT

«213> Artificial Sequence

© <220> . 7 ‘ : . . - '
223> Description of Artificial Sequencé: Synthstic light chain
variable region CDR peptide - :

<400> 1S .
hla Ala Ser Ser Leu Gln Ser -
1. 5 C

. 210> 76

=211 7
<212> PET
<213» Artificial Seguence

T 220



<220> <223> Description of Artificial Sequence: Synthetic
oligonucleotide <400> '157 atggg <%310 tatgactgtg gtaccttata tg32
<210> 158 <211> 36 <212> DNA 38> Artificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic
oligonucleotide <400> 158 atgcggccgc acaaaggaaa agaagaaata ‘
caattc:36 <210> 159 :<211> 32 <212> DNA <212> Atrtificial -

“*Badifafte L2 ﬁﬁﬁﬁﬁfﬁfﬁ‘?‘fﬂ PRI 130 TS

Sequence 59/8,3 <400> 160 atgatggcgg ccgctcagaa gaaaagaaga:. |

<4@Patdéacttc40 <210> 161 <211> 11 <212> PRT <213> Ariificial .-
- Trgsnla Bexr Thy,

equence <25’€§ <§2$f> Description of Artificial. Sequence
Synthetic peptlde <400> 161

«210> 77

<211> 7

«21%> PRT

«213> Artificial Sequence

<220 : : o
<223> Descrlptlon of Artificial. Sequence synthetic light chain
variable reglon ChR peptide

<400 77
Gly Ala Ser The Arg Ala Thr
r 5

<210 18

<2il> ¥

<2i2» PRY

<213> Artificial-Sequence

<220>
<223 Descrzptmon,af Artificial’ Sequence 5ynthet1¢ 11ght chaxn
variable region COR peptxde _
'-<4uo> 18 :
Vil Ala Sey Sexr Leu Gin Ser
1 5

<210> 79

T<21lx 7

<212> PRT

' <213> artificial Sequenﬂe

<220> ’ L
€223> Descriptiom of Artlflc;al Sequence- Synthetic 1ight chain o
varxable region CIOR paptxde .

<£ 00> 79
Gly Ala Ser Thr Arg- Ala Thr
1 . 5 :

«<210> 80

«21i> 8

«212> PRYT

<213> Art1£1c1al Sequence

| «220> .
<223 Descrxptmon of Art;f;cxal Sequence Synthatlc lxght chaln



Val Val Asn Gly tie Pro Thr Arg His Gly Arg 1510 <210> 162
<211> .9 <212> PRT al3> Atrtificial Sequence <220> <223>
Description oficial Sequence,: Synthetig3peptide’-: <400> 162 Sly
lle Pro Thr Arg Thr His.GIY Arg ' <210> 163 <211> 6 <212> PAT
<213> Artificial Sequence <220>-H. <223> Description of
Art|f|C|aI Sie uences, Sy pe?etéc peptide. <400> 163

eglon
<4G0> 80 )
&Gin Gln Ala Asn Gly Phe Pro Trp Thr
I . 8 -
«210> 81
<2ii> G
<212> PRT ‘
<213> Artificial Sequence .
<2205 '

<223> Description of Artlflcxal Sequence: Synthetic light chain .
wvariable region COR peptide

«4GO> 81
Gin Gln Tyx Tyr Ser Thr Pro Trp Thy
1 : -

2210> 82

w219

<212> PRT

«213> Artificial Sequence

$220> S : : ,
«223> Description of Artificial Sequence: Synthetic lighe chain
variable region COR peptide. - -

 <400> 82
Gln Asn Ty ﬁsn Ser Asp Pro Leu Thr
1 : . B

‘<216> 83
«21i> 3
<21Z> PRT :
<213 Artiﬁidial~8equencé

<220>
<423 Descx;ptzan of Artlficzal Sequence: Synchetxc 1mght chain
variable reglcn CDR peptide

<400> 83
Gln Gln Tyr hsp Asn Leu Pro Tyr Asn
1 -5

<2105 84

<211> 9

<212> PRT ’
213> Artiﬁicial Sequence

<2265 . )
«223> Descriptionm of Artificial Sequence- Synthetxc laght chain
vaxriable region CDR peptxde



Val Asn Thr Lieu Asp Gin 1 <210> 164 <211> 62 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic peptide <400> 16 Vag Val Asn Gly lle Pro
Thr Arg Thr Aar) lle my Trp Met Val Ser' 10'15 60/83 Leu Arg Tyr
Arg Asn Lys His lle Cys Gli Gly Ser Leu lle Lys Glu 202530 Set
Trp Val Leu Thr Ala Pig Gin Cys Phe Pro Set Arg Asp Len Lys

4{%54045 Asp Tyr Gin Ala Trp Leu Gly lle His Asp Val His Gly Arg
L4

cin Q@@Qr%o?a;%ﬁgolﬁé%ﬁ,b PRT <213> Atrtificial Sequence
. 1<220> <223> Description of Art|f|C|aI Sequence:'Synthetic peptide
<400> 165

<210> 8BS
211> 9
«212» PRYT
<2i%s» Artificial Sequence

¥

<220
_<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptxde

© 400> B85
. Leun @ln His Asp Ser Tyr Pro Leu Thx
1 N L 5 o )

<210 86

=%211> 9

212> PRT

<213> AItlflCial Sequence ’

- «2205

©  «223> Description of Artifieiapl Sequence. Synthet;c light chain

varlable region CDR peptxde

' <400> 86
Gln Gln Tyr Phe Ser Pro Pro Trp Thr
1 8 .

<210> B7

<21ii> 10 .

<212> PRT . :
<213> Artificial Sequence

<2205 :
<223> Degeription’ of Art1f1c1a1 Sequenae. Synthetlc light chain
variable region CDR peptide

<4 00> 87
Gin Gln Tyr Ile Asn Txp Bro Pro xle Thr
b ‘5 10

L<210> 88

211> §

«212» PRT

<213> Artificial Sequence

220>
223> Description of Artificial Sequence: Synthetic lzght chain
variable region CBR peptxde '



Gly lle Pro Thr Arg Thr Asn tie Gly Trp Met Val Ser Len Arg Tyr
15.1015 Arg Asn Lys His lle Cy Gly Gly Ser Len lle Lys Gin Ser
Trp Va/ 2530 Len Thr Ala Arg Gin eyg;Phe Pro Ser Arg Asp Len
Lys Asp Tyr Gin 4045 Ala Trp Len Gly lle His sp Val His ply Arg
50'55 <210> 166 <211> 17 <212> PRT <213> Artificial Sequence. -
<«e0is2g9> <223> Description of Artificial Sequence: Light chain =~
Leu @D%scm@nsmeqaénee‘f(@DRla) <220> <221> MOD RE$
}<222> (1) <223> lysine, arginine, or glutamine %<220> <221>

MOD RES <222> (2) <223> serine or alanine
<210> B9
«21i» 10
212> PRT
«213> Brtificial Sequence

<220> s
<223> Description of Artzflclal Seguence: Synthetlc llght chain
variable reglcn CDR peptxde

<460> 89
Gln €ln Tyr Asn Asn Trp Pro Pro Ile Thr
i 5 10

<210> 80
L2211 5

«212> PRT . .

213> Artificial Sequence

<220> ’ - s .
<223> Description of Artlf;czal Sequence: Synthet;c heavy chazn,
variable region CDR peptlde

<400> 90

hsp TYx - Tyr Met Sex
5

«210> 91

w2lli> &

<R212> PRYT

«213> Artlfxczal Sequence

<220>
© «223» Description of Artzfmcmal Sequence. Synthetlc heavy chain
variable. xegxon CDR- peptlde - ‘

<400 51
Sexr Tyr Gly Met His
3 -

<2105 92

<211i> 5

<212> PRT ,
‘«213> Artificial Sequence

<220> : )
<223> Descrzptxon of Artlfzclal Seguence: Synthetlc heavy chaxn
varxable region CDR peptide



<221> MODES <222> (5) .<223> serine, 9iycine or aspartic acid
61/83 <220> <221> MOD_RES <222> (6) <223> valine or
isoleucine or is not present <220> <22}3MOD_RES <222> (7)
<223> leucine o phenylalanine or is not present <220> <221>
MOD_RES <222> (6) <223> phenylalanine, tyrosine or is not
present <220> <221> MOD_RES <222> .(9)..(10) <223> serine or

' S1oPoepresent 220>
Gly Tyr Tyr 1
1 e

<210> 93

<211 7

«212> PRT

«213» Artificial Sequénce

- <229>

«223> Description of Artificial Sequence- Synthetzc haavy chain
variable region CDR pept:de

«400> 93
Ser Asp Gly Tyr Tyr Tzp Ser
1 o

© 210> 94

<2i1> 5

<212> PRT .

.4213> Artificial Sequence

" <2205 ' ‘
<223> Desoription of Axtzflcaal Sequence-‘Synthetlc heavy chain
. varxable region CDR peptxda

~§4oo> 04 .
" Gly Tyr Tyr Ile His
1 5

. 4210> 95

<211> 7

212> PRT

-<213> Axtxfxc1a1 Sequence

<2205 : ] ‘
<223 Descrzpb1on of ﬁrtxfzcial Seqnence' Synthet1c heavy'chaln
varxable regicn CDR peptide

<400> 35
Sex Gly Gly Ty Tyr Trp Ser
‘ 1

<210> 96

211> 7

<212> PRT

<213> Axtifiecial Sequence

<2205
. «223> Description of Artificial Sequence: 3ynthetic heavy éhain
varisble region CDR peptide



<221> MOD_RES <222> (11) <223> asparagine, threonine, or not
present <220> <221> MORES <222> (12) <223> asparagine,
Isoleuoine, or valine <220> <221 WMEDES <222> (13) 1 <223>
lysine, arginine, asparagine, or aspartic acid <220> , <221>
MOD_RES <222> (14) <223> asparagine lotserine <220> <221>

- MOEDRES <222> (15) <223> tyrosine, aspartic acid, tryptophan,
Se@rcaspasgimgr@zg%g%b MOD RES <222> (17)
o1 . .

<2105 97

'<211> 5

<212> PRT _

© «2313» Artificial Sequence

«220>
<223> Description of Artificial Sequence, Synthetlc heavy chain
: : v&riable reglon CDR peptlde .

<400> 87
Ile Tyr Tyr Trp Ser
i . "5

<210> 98
c<2i1l> T
«212> BRT
S <213 Artlflcxal Sequence

<220>. :
223> ﬁescrlptlon of Art1f1c1a1 Sequenca. Synthetxe heavy chaxn
. varzable regzcn CBR peptide

<a00> 98

Ser Gly Gly Tyr Tyr Trp Sex
1

<2105788 |

<211> B

- <212= PRT L . S .

<213> Artzfxc:al Sequence . PR o

S =223 Descrzpt;cn of Axt1f1c1a1 Sequencez Synthet;c heavy cha1n
vaziable region CDR pept;d& -

<4005 99
Thy Tyr Tyr Trp Ser
-

<210> 100

L «21i> 17

«212> BRT

«213> Artificial Seqpence

220> )
.<223> Description of Artmflcxal Sequence. Synthetlc heavy dhain
varmahle region CDR pept;de



<223>: alanine, glycine or asparagine <400> 166 Xaa Xaa Ser
Gin Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa laa. Xaa Xaa Len
151015 62 /83 .<210> 167 <211>y; Zl2> PRT <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: Light
chain CDR2 consensus sequence (CDR2a) <220> 221>

<4DO>OD RES <222> (1) <223a tryptophan, alanine, yaline, glutamlc

ra8id, B0MeING <2202 23> MOR: RESKS2323 38) val 1ys.
1<223>.threoning, serine, or asparti¢ acid <220> <22133MORES
<222> (5)

Gly

<210> 101

<21l 17

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetzc heavy chain
variable region CDR peptxdg

<400> 101 ’
Val Yle Trp Tyr Asp Gly Ser Esp Lys Tyr Tyr Ala Asp Ser val Lys
b 5 10 15

Gly-

<210> 102
231> 17
<212> PRT - .
<213> Artificial Sequence

T 220>
<Z23> Description of Artlf;cxal Sequence: Synthetic heavy chain
variable region CDR peptide

<4005 102 .
Trp Ile Asn Pro Asn Ser Gly Gly Thr Asp Tyr Ala Gln Lys Phe ‘Gln
1 .- A 10 s

CGly

<210 103

<21l> 18

<212> BRT

<213> Artificial Sequence

w220
<223> Description of Artificial Sequence: Synthetic heavy'chaln
variable region CDR pept;de

. <400> 103

Tyr Tle- Tyrlryr Bar Gly Sexr Thr Tyr Tyr Asn Pro Ser Leu Lya Her
' i 5 10 15 -



..<223> argipine or leucine <220a. <221> MOD_RES . <222> (6)
<223> glutimic at& glutamine, or ala e <220> <221> MOD RES
<222> (1) <223> serine, asnaragipg, % throonine <400> 167 Xaa
Xaa Xaa Xaa Xal Rae Tha 1 .<210> 168 <211> 10 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence t Light chain CDR3 consensus sequence (pima) <220>,

2152247 MOD_RES <222> (1) <223> glutamlne or enclave ..<220>
<215221> MOD- RES |

Cow212> PRT

«213> Artificial Sequence

<220
<223 Deﬂcrlptlﬁn of Artificial Sequerce: Synthetlc heavy chain
variable region CDR peptide

. «400>. 164
Trp Ile Asp Pro Aen Ser Gly Gly Thr Asn TyT Ala Gln Lys Phe Glo-
1 5 : 10 ‘ 15

Gly

210> 105
C<21t> 16
. <®i2>» PRY
"<213> Artificial Sequence

220>
223> Descx;pt1on of. Art1fxcxal Sequence Synthet;c heavy chaln
‘variable region CDR peptade

<400> 105
Tyr.Ile TYr Tyr Ser Gly Ser Thx Tyr Tyr Asn Pro Ser Leu Lys BSer,
1 ' 5 . X is '

<210> 106

<2ii> 16 .

‘eZi2» BRT .

" <213> Artificial Sequenca :

<2363
<223 Deﬂarlptlon of artificial Sequence 8ynthet1c heavy cha1n
variable regaon CDR. peptide

<400> 106 . ' ' .
Tyr Phe Tyr Tyr Bexr GLV'Asu The Tyr His Asn Pro Ser Leu Lys Ser
1 ] I £ R ; 15

<2310> 1067
«21i> 16
<212> PRT
<213> Artificial Segquence

C <220

«223> Description of Artlflczal Sequence: synthetic heavy c&amn_
varmable region CDR peptide



| «210> 108

63/83 <222> (2) <223a glutamine, asparagine, or arginine <220>
<221> MOD_RES <222> (3) <223> tyrosine, histidine, alanine, or
serine <220> <221> MOD_RES <222> (4) <223> phenylalan ne,
tyrosine. aspartic acid, asparagine, BH18dleucine <2243> <221>
MOD_RES <222 (5) C223 sense, glycine, or sparagibe <220>
<221> MOD RES <222> (6) <223> praline, tyrosine, threonine,

<4ephdifylalanine, aspartic. acd leucipe, or tr ‘tggh%g <220> <221> : 7-
Tyr T er y Sexr ? ¥ Asn z 'Ban o Ser Leu Lys Bex. - ..

<211> 16
<212> PRT
«2313> Artificial Sequence

<2205
«223> Description of Artificial Seguence: Synthetic heavy ahain
variable region CDR peptxda

<400> 108
‘Asn fle Tyr Tyr Ser CGly Ile Thr Tyr Tyr Asn Pro Sex Leu Lys Sar'
1 5 © 16 15 .

<210> 109

<21il> 16

232> PRT.
<213$~Artificial Sequence

«220> ’ ‘ : ’ o .
223> Descr;pt;on ot Art;ficzal Sequence: Synthetlc heavy chaln_-”
: variable region CoR peptxde

<400> 109 ' ' a ' e
Glu Ile Asn Hie Ser Gly Ser Thr Asn Tyr Asn Pro Sex Leu hys Ser~f )
1 5 ... 1o x5 .

<210> 110
C<231» 13

<212> PRT
- <213> Artzfxcial Sequence

<220 . - o S - . -
© «223> Description of Artificial Sequence: Synthetic heavy. chain
variable.region CDR peptide B '

400> 110 '
hsp Glu Tyr Asn Ser Gly Trp Tyr Val Leu Phe - Asp Tyr
1 S T — 10

«210> 111

<2il> 8

<212> PRT :
<213> Axt1f1c1al Seguence

L <220 R
223> Description of Art;fxcxal Sequance- Synthetlc heavy aha;n '
variable regiun CDR peptmde



<223> praline or is not present <220> <221> MOD_RES - <222>
(9) <223> tryptophan, leucine, praline, tyrosine, o soleucine
,<220> <221> MOD_RES <222 (1Q)49223> threonine or
asparagine <400>. 168 Xaa Xaa Xaa Xaa Xaa Zaa Pro Xaa Xaa
,510 <210> 169 <211> 7 <212> PRT <211> Atrtificial Sequence

«4622Q21<223> Description of Artificial Sequence: Heavy chain CPU

Gwo%@eﬁ‘gas%éﬁ&e@e (*@E)Rékb)?yz220> <221> moD Rsp 64 /83
<222> (1)

C<2i0> 112

«Z2ii> 11

<212» PRT
'<213>~Artzfzclal Sequence.

<220>
223> Descrlptxon of artificial Sequence: 3ynthet1c heavy chain
variable region CDR peptide

<4ﬂ0> 11z '
Glu Leu Glu Ley Arg ™vT Tyr Gly Met Asp Val
3 . io h

310> 113
<Z1li> 19
<212> PRT’ L
213> Artificial Sequence
220>
223> Descrlptxon of Artzficlal Sequence. Synthet;c heavy chaxn
variable region CBR peptlde

c400> 113
" Sexr HLB Ley HIE Tyr Tyx Asp Ber Ser Gly Tyr Tyr Tyr Gly Gly hla

1 5 ‘ 15

' Phé Asp Ile:

<210> 114
<211> 11
<2i2> PRYT
. <213> Arxtificial Sedquence

<220> .
<223> Deacrlptacn of Artificial Sequence. Synthetic heavy chain
’ varlahle region CDR peptlde

<400> 114
Glu Lew Glu Leu Arg Tyx Tyr Gly Met Aﬁp Val
1 , 10..

<210> 115

<211>» 15

<212> PRT .

T 213> Artificial Sequence

220> :
<223> Description cf Artificial Seguence: Synthetic haavy chain
variable regzon CBR peptide . :



<223> serine or is not present <220> <221> MOD_RES <222> (2)
<223> aspartic acid or glycine, or is not present <220> <221>
MOORES <222> (3) <223> aspaftisacid, glycine, serine, valise,
threonine, or isoleucine <220> <221> MOD_RES <222> (5)
<223> tyrosine or glycine <220> <221> MOD_RES <222> (6)
<223> isoleucine, methionine, or tryptophan <220> <221>

4MORES <222> (7) <223> histidine, asparagine, or serine <400> : o

Asﬁfﬁ}o Leu Trp Phe Gly Glu Phe Agp Tyr Tyr Gly Met Asp Val:
‘ § A 10 ‘ 15

<210» 136

<21l» 13

«212> PRT

213> Artificial Sequence

w220 . .
<223> Description of Artificial Saquence~ Synthetlc heavy chaln
variable region CDR peptide .

(400% 116
hsp Avg Ser Gly Tyr Asp His Pro Asp Ala Phe Asp Ile
b3 5 . 10

<2105 117
<211> 12
<212> PRT
«213> Artificial Sequence

<220
<223 Deacrlptlon of Artifmcxal ‘Sequence: Synthetzc heavy
chaxn.varlahle regxou CDR peptxde .

<400> 11?

.Gly Gly Tyr Esp Phe Trp Ser Gly Tyr FPhe Asp Tyr
5 A S 10

«<210> 118

<«21Is 11

«212> PRT

«213> Artificial Sequence

<220> :
«223>. Description of Artificial Sequenve: Synthetic heavy
chain variable region CBR peptlde

400> 118
- Asp Pro Leu Tyr Gly Asp Tyr Gly Phe Rep ?ro .
i . io

. =210> 11%
<211> 12
«232> PRT.
. «213> Axtlfzcmal Sequance

<220 L
'<223> Dascrlptxon of Axtxf&cxal Sequence- Synthetlc haavy
chain. varxable reglon CDR peptx&e : .



Xaa Xaa.Xaa Tyr Xaa Xaa. Xaa .15 <210> 170 <211> 17 <212>
PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Heavy chain CDR2 consensus sequence
(CDR2b) <220> <221> MOC_RES §282> (1)- <223> tryptophan,
tyrosine, valise, aSparagine, or glutamic acid <220> <221>

epinon pEs --<222> (2) '<223> isoleucine, phenylalanine, or valine

1y 22055221 3MGD, RES:5222> £3) 2283 asparagine, serine,
itryptophan, or §yrgeiri 65/83 <2203 <221> MOORES <222> (4)

<210> 120

C<213> 279

<212> PRT
<213»> Homo sapiens

-+ <400> 120 _
Pro Trp Cys Tyr Thr Gly Asn Pro Leu Ile Pro Txp Asp Tyr Cys Pro
1 5 6 15

Ile Ser Arg Cys Glun Gly Asp Thr Thr Pro Thr Ile Val Asn Leu Asp
’ 20 25 - - 30

‘His Pro Val Ile Sexr Cys Ala Lys Thr Lys Gln Leu Arg Val Val Asn
3% 20 R 45

Gly Ile Pro Thr Arg Thr Asn Ile Gly Trp Met Val Ser Leu Axg Tyr
50 R 55 - 86 - -

- J\Ig Ban Lys His Ile Cys Gly Gly Ser Leu Ile Lys Glu Ser Trp Val
.. B5 : o 70 . - T . ’ BO
Leu Thr Ala Arg Gin Cys Phe Pro Ser Arg Asp Leu Lys Asp Tyr Glu
. : . 85 80 ' o 95

. Ala Trp Leu Gly Ile His Asp Val His Gly Arg Gly Asp Glu Lys Cys
: . 00, 185 o 110

Lys Gln Val Leu Asn Val Ser Glm Leu val Tyr Gly Pro Glu Gly Ser
. 115 : 1207 - 7 128 - '
Agp Leu Va! Lew Met Lys Leuw Ala Afg'Pro Ala Vﬁl'Leu Asp Asp the
130 , 135 : 140
'Val Ser Thr Ile Asp Leu Pro Asm Tyr Gly Cys Thr Ile Pro Glu Ly
145 T 150 . -57 ) 158 ' o 169

Thr' Sexr Cys Ser Val Tyr Gly Trp 6ly Tyrx Thr Gly Leu Ile Asn Tyr
' ’ ! 165 o A' S & s 175

‘Aep Gly Leu Leu Arg Val Ala His Leu Tyr Ile Met Gly Asi Glu Lye
: .180 ", 185 © 130

-Cys Ser Gln His His Arg Gly Lys Val Thr Leu ABn Glu Ser Glu Ile
’ 185 . 200 h . 205

"Cys Ala Gly Ala Glu ll:,y-vs-Ile Gly Ser Gly Pro Cys Glu Gly Asp Tyr
210 - : 215 . 220

Gly Gly Pro Leu Val Cys Glu Gln His Lys Met Arg Met Val Leu GLy
© - 225 230 ‘ 235 . 240



<223> praline, serine, tyrosine, or his dine <220> <221>
MOD_RES <222> (5) <223> aeparagine, serine, or aspartic acid
<220> <221> MOD_RES <222>(6)g223> serine or glycine
<220> <221> MOD_RES <222> (2) <223> glycine or serine, or is
not present <220> <221> MOD_RES <222> (8) <223> glycine, .
threon ne, aspartic acid, serine, isoleucine, or asparagine <220> ;
vl 530 I 519 SRS EBIIY (7 2953 AR oS, Belysine
<220> . : ‘ R
Phe Val Arg Val Ala Tyr Tyr Ala Lys Trp Ile His Lys Ile Yle Lew. .. .
260 . 265 B { i;»i

Thr Tyr Lys Val Pro Gln Sex
275

«210> 121
«2il> 278

' <212» PRT

«213> Mus mueculus

400> 121

Pro Trp Cys Tyr Thr Gly Asn Pro Leu Ile Pro Trp AsSp 'ryr Cys pro
1 ) 5 . - 10 ) 15 -

Ile Ser Arg Cys Glu Gly Asp Thr Thr Pro Thr Ile val asn L_éui Asp e
20 .28 : 300
His Pro Val Ile Ser Cys Ala Lys Thr Lys Gln Leu hrg val val Asm
35 : .40 I
Gly Ile .Pro Thr Glm Thr Thr Val Gly Trp Met Val Ser Lew Lys Tyr
: 50 &5 ' &0 - o

- Arg Asm-Lys His Ile Cys Gly Gly Ser Leu Ile Lys Reats Ser Tzp Val '
8% .. G i 75 o B : S oL

‘Leu Thr Ala Arg Gln Cys Phe Pro Ala Arg Asn Lys Asp. Leu Lys Asp
oo ' 85 Lo so . .85. -
Tyr Glu Ala Trp Leu Gly Ile His Asp Vel Hiz Glu Arg Gly Glu Glu’
. 100 | 105 , 116
Lys Arg Lys Gli Ile Leu Asn Ile Ser Gin Leu Val Tyr Gly Pro Glu
118 S © 120 125 S

@Gly Ser hep Leu Val Leu Leu Lys Len Ala Axrg pro Ala Ile Leu kap“'
130 135 - 140 : o

Asn Phe Val ser Thy Ile Asp Leu Pro Ser Tyr Gly Cys Thr Iie Pro - ‘-
145 - S 50 - 155 : 180

Glu Lys Thr Thr Cys Ser Ile Tyr Gly Trp Gly Tyx Thr Gly Leu Iie
. -LE65 L 170 . 178 . .

Asn Ala Asp Gly Leu Leu Arg val Ala His Leu Tyr Ile Met Gly Asn.
' © 180 - 185 _ Coase .

Glu Lys Cys Ser Gin His His Gln Gly Lys Val Thr Leu Asn Glu Sex -
188 ) B Q00 - . 208 - ' .

Glu Leu Cys Ala Gly Ala Glu Lys Ile Gly Ser Gly Pro .Cys Glu Gly
210 . 215 220 . . : S



<221> MODES <222> (10) <223s aepatagine or tyrosine <220>
<221> MOORES <222> (11) <223> tyrosine or histidine <220>:
<221> MORES <222> (12) <2253%/&Amine or asparagine <226.-
4221> MODLRES <222> (13) <223> glutamine, aapartic acid, or
proline <220> <221> MOD_RES <222> (16) <223> lysine or
serine 66/83 <220>

hsp Tyr Gly Gly Pro Leu fle Cys Glu Gln His Lys Met Arg Met Val- - 7
225 . 230 : 235 CRa0

Leu Gly Val Ile Val Pro cly. ‘Arg Gly Cys Ala Ile Pro Asn Arg 'pim.".f: S
245 250 . 255

Gly Ile Phe Val Arg val Bla Tyr Tyr Ala Lys Trp Tle Hie Lys Vai s
© 260 265 o 270 o

Ile Leu Thr Tyr Lys Leu
275

<210> 122

<21l> 278

212> PRT o .
«213> Artificial Seguence

«220> . ‘ . - LT
<223> Description of Artificial Sequence: Consensus sequence

<220

<221> MOD_RES

<222> {53)..{(53} _ , : o .
<223> Undetermined consensus residus; variable amino acid’

<220>

‘<221> MOD_RES

«222> {585)..(58) - : o

«223> Undetermined consensus residue; variable amino acid”

<220 -
<221> MCD_RES
T 222> (91)..(82) - . : L
«223> Undetermined consensus residue; variable amino acid -

<220

<221> MOD_RES" .
T <2225 - (108) . (108} o . .
_ <223> Undetermined consemsus residue; variable amino acid

<220>

«221> MOD_RES

<22Z> (114}, {324} .. . . .
<223> Undetermined consensus remidue; variable amino acid.

«220>

‘€221> MOD_RES

- x222> {1485)..(145} ‘ ‘ ) ‘
<223> Undetermined consensus residue; variable amino acid;

<220 .
<221> MOD_RES
. <2225 . (154) .. {154} . : . : :
'¢223» Undetermined consensus residue; variable amino acid



<221> MORES <222> (15) <223> phenylalanine, valine, or
leucine <220> <221> MODES <222> 110 <223> glutamine or
lysine <220> <221> MOD_RES < %2 (17) <223> glycine or
serine <400> 170 Xaa Xaa Xaa aa.Xaa Xaa Xaa Xaa lea
Xaa lea Xaa lea Xaa Xaa 1.slolc Xaa <210> 171 <211> 20 <212>
PRT <213> Artificial Sequence <220> <222> Description of
'<2wmmﬂuaJSequence ,Heavy chain CDR3 consensus sequence

AU <0

<223> Undetermined consensus residue; variable amino acid

<220

<221> MOD RES8 )

<222 (200) . {200}

<223> Undetemined consensus residue; var:.able amino ac;.d

- <400> 122 .
Pra Trp Cys Tyr Thr Gly Asn Pro Leu Ile Pro Trp Asp Tyr Cys Pro
i 5 . 1o . 15

Tle Ser Arg Cys Glu Gly Asp Thr Thr Pro Thr ITle Val Asn Leu Asp
20 25 ' 30

His Pro Val Ile Ser Cys Ala Lys Thr Lys Gln Leu Arg Val Val Asn
35 ] 40 ‘ . - 45

Gly Ile Pro Thr Xaa Thr Xaa Ile Gly Trp Met Val Ser Leu Lye Tyr
© 50 : 55 60"

Arg Ben Lys His Ile Cys Gly Gly Ser Leu Ile Lys Glu Ser Trp Val
65 .70 15 ' 80

Leu Thr Ala Arg Gln Cys Phe Pro Ala Arg ¥aa Xaa Asp Leu Lys Asp
8BS ' 50 . 95

Pyxr Glu Ala Trp Leu Gly Ile His Asp Val His Xaa .Ax:g Gly Asp Glu’
160 ' - 108 . 110 ’

Lys Xaa Lys Gin Ile Leu Asn Ile Ser Gln Leu Val Tyx Gly Pro.Glu
: 115 ’ 120 128 . '

" Gly Sexr Asp Leu Val Leu Lew Lys Leu Ala Arg Pro Ala Ile Leu Asp
130 135 140 -

* yaa Phe Val Ser Thr Ile Asp Leu Pro Xaa Tyr Gly Cys Thr Ile Pro
145 ’ is¢% - 1855 R 160

Glu Lys Thr Sexr Cys Sex fle Tyr Gly Trp Gly Tyr Thr Gly Leu Ile
' 168 ) o ) 176 . 115

Asn Xaa Asp Gly Leu Leu Arg Val Ala Hie Leu 'Ty:-: Ile Met Gly Asn
80 185 : 190

Glu Lys Cys Ser Glu His His ‘¥aa Gly Lys Val Thr Leu Asa Glu Ser
' 185 - 200 205

Glu Ile Cye Ala Gly Ala Glu Lys Ile Gly Ser Gly Pro Cys @lu Gly
. 210 . 215 220

Asp Tyr Gly Gly Pro Leu Ile Cys Glu Gin His Lys Met Arg Met Val
225 230 L : 240



<221> MOD_RSS <222> (1) <223> glutamic acid, aspartic acid,
serine, or glycine, or is not present <220> <221> MOD_RES
<222> (2) <223> leucine, glutami®8é&8 aspartic acid, hi tidine,
proline, or glycine, or is not present <220> <221> MOD_RES
<222> (3) <223> glutamic acid, tyrosine, or leucine, or is not
present <220> <221> MOD_RES <222> (4) <223> leucine, -
Lesg@hardginés ik e, ﬁ1§t|8¥ﬁe63t¥/r§§n’éladllﬁ\"moﬁ‘f Arpr 1’|§°not =
present, 67/83 <222> (5) <223> arginine, serine, glutamic aCId o
Glytyiositie, E%ge?ﬁe ‘@#pﬁén%ldwmélww ﬁ@?p?éééﬁﬁﬁda’zw%221>
MOD_RES <222> (6) . N | I R

Iie Leu Thr Tyr Lya Leu
275

«210> 123

<21l1l> 77

<212> PRT ‘
<213> Howmo sapiens

<400 123 ‘ T
Gly Trp Met Val Serr Leu Arg TYY Axg Asn Lys H;s Ile Cys Gly Qly o
AR P 5 10 15 '

Ber Leu Ile Lys Glu Ser Trp val Leu Thr Ala Axg Gin Cys Phe Pmd
. - 20 - 28 : 306

Ser Arg Asp Leu Lys Asp Tyr Glu Rla Trp Leu.Gly Ile His Asp Val1:‘ﬁi,-f
s - . 40 48 S

Eis Gly Arg Gly Asp Glu Lys Cys Lys Gln Val Leu Asn Val Ser Gln'
: 50 8§ - &0 :

Leu val Tyr Gly Pro Glu Gly: Ser’ Asp Leu val Leu Met,
- 65 : 70 75

«210>"124
«211> 33 .
<212> DNA
«213> Artificial Sequence

o e220> . . - o
=223 Descripticn of Artificial Sequence: Synthetic oligonucleotide. - -

. <400> 124 : S
‘atgegtetoc cttgatgatg ctggctgcat tte ‘ S ‘:‘:33

«<210» 135

<2311> 33

<2312> DHA

<213> Artzflcial Sequence

<220 . L L ' ' :
<223> Description of Artificial Sequence: Synthetic oligonucieotide

<400> 125 : . _ . SRR
atgcgtoetot caagggaagg tgactctgaa tga . o T 13 .-



<223> glycine or is not present <220> <221> MOD_RES <222>

(7) <223> tryptophan or tyrosine, %rlié$8r}ot present <220> <221>

MOD_RES <222> (8) <223> asparti¢ acid or is not present <220>

<221> MORES <222> (9) <223> serine or arginine, or is not

present <228> <221> mip_REs <222> (10) <223>,serine 0 s not

. <pssent <220> <221> MODES <222> (11) <223> glycine or

- < yhsiﬁe,. ornot present <220> : -
<212 DNA . E

<213» Artificial Sequence

<220> e
<223» Description of Artificial Seguence: Synthetic ocligomucleotide

T «400> 126

atgegtokct aactaggtaa atcaatcgté ctaaca 36

«210> 127

<211> 35

<212» DNA

<213> Artificial Sequence

- 2E0s ‘ s : .
<223> Description of Artificial Sequence: Symthetic oligonuclectide -

- <4005 127 _ o , :
-atgegtetet agttatggat goacaattoe tgaaa 35"

210 128

. &21ly 32

“<212> DNA _
«213> Artificial Seduence

. 220> - ' S - ' . P
| <223> Description of Artificial Sequence: Synthetic oligomucleotide

<400> 128 | | o : o
atgegtotea attatcoagy scagoagges tg : 33

<210> 129 o _ I
<21i> 37 ' '
«212> DNA .

<213% Artificial Sequence

| <320> S ‘ ‘ . : : :
 «223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 129%
atgegtctea taatttigtt agtacgattg attbace ' 37

«210> 130

o =211> 32

‘«212> DNA _

T =233> myxcificial Begquence



'<221> MOD RES <222> (12) <223> tyrosine, glutamic acid, or
aspartic acid, or is not present <220> <221> MOD_RES <122>
(13) <223> tyrosine phenylaianines£gaspartit acid, ornot present
<220>.,<221> MOD_RES <222> (14) <223> tyrosine, Sspartic
acid, histidinet or tryptophan, or is not present <220> <221>
MOD_RES <222> (15) <223> tyrosine, glycine, aepartic acid,
<22@roline, or serine or is not present <220> <221> MOD Fg
‘22:?222%“(1%512’22559 SAHHTORT & S BRBISy Al e oF tyrosine <§c2t6

1 <223> Description o Artificial Sequence: S thetic peptide
<¢00> 130 L
' atgcgtotey cgtttccoat ctoctettoe gt - "«-;_ 32,

«210>» 131

<21i> 34

«232> DHA

<213> Artificial Sequence‘

<220> ' : :
«223> Description of Axtlflclal Sequence synthetic olxgonucleot&de

400> 131 ' . o o
atgcgbctca . aacgeasaca ggttctcaat gttt - T e 34‘

210> 132 .

<211> 34

<212» DNA

<213> Artificial Sequence’

€220> : - _ R
«223> Description of Artificial Sequence: Synthetic 0}1gonun1ect}§¢

<400> 132 : . 't,‘ R
‘atgcgtctca tttcgtggac atcatgaatt ccaa o oL A,.h‘§%

«210»> 133

<21l> 34

«212> DMNA

<2135 axt1£1c1al Sequeuce

<2205 ' ' R .
<2235 Descrlptxon of art1f1cia1 Sequence: Synthetic oligcnucleot;@e_h

<400> 133 - o . :
atgcgtctcc -gaaagaggag atgagaaatg caaa - ) o . 34

<210 134

C «21ls 24 ; _ o
<212> DNA 4 : . ©
<213» Artificial Sequence :

<220> ‘ _ S f . N
<Z223> Descrlptxon of Artmf;cxal Sequence: Sinthetic ol;gongcleotxdgh



<400> 17214 Val Val Asa Gly lle Pro Thy Arg Thr Ann 1.510
<210> 173 <211> 113 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificiab$eggience: Synthetic kappa
light chain protein sequence 69/83 Set Asn Aen Lys Asn Tyr Lea
Ala Trp Tyr Gin Gin Lys Pro Gly GIn, 354045 Pre Pro Lys Lea Lea
lle Tyr Trp Ala Set Tilt Arg Gin Sex Gly Val 505560 Pro Asp Arg
'F’mpﬂelsget Gly Ser GI Set Gly Thr Asp Pile Thy Leu.Thr 65707580,
e Ce et caaggln Rla Gin- Asp Val Ala Val Tyr Tyr Cys Gin Gin

859095 .Tyr Pile Set Pro Pro Trp Thr Pile Gly Gin Gly Thr Lys Val
<2@Inii8 100-105 110-Lys

<R12> DHA .
<213> Artificial Seguence

.42203 . . : L ,
. 223> Description of Artificial Sequence: Synthetic cligonucleotide

'<4aa> 135 :
atgegtctea gagacttgaa agactatgaa gcttyg . : 35

| =Z1i0s 136

‘e21ll> 34 -

L «212>» DNA

‘.<213> Axtificial Seguence

¢220>
<223> bescrlption of Artxfxc;al Sequence Synthet;c olxgcnucleot;de

.<400> 136 ) .
' atgcgtctcg tetekggetg gaaaacattg Lokt . 34

. «219>‘137
. e21l> 38
<2125 DNA
.<213> Axt1f1c1a1 Sequence

<3205 : .
: <223> Descxmptica of Artxﬁ;cial Seqnence Synthetmc oligonucleotide

<400> 137 _ . n
atgcgtctca acaaagactt gaaagattat gaagcttg _ as :

<210> 138

«21i» 36

<212> DNA .
<213% Axtificial Sequence

<220> : : S . »
<223> Description of Artificial Sequence: Synthetic cligonuglemtxdel

<400> 138 ’ . . . o
] atgcgtctct ttgttCCgag aagggaiacsa ctgtcg o ) 36

"«2i0> 139



<210> 174 - <211> 113 <212> PCT .5213> Atrtificial Sequence
<220> <221> Description of Artificial Sequence: Synthetic kappa
Ugh chain protein sequence <400> 174 Asp lle Val met Tilt Gin
Set: Pro Asp Set Leu Ala Val Setiews®ly 11015 -Gin Arg Ala Tilt
lle Asn Cys Lys Set Ser Gin Sei lle Pile Tyr Set 202530 :Set Tilt
<21Asn Lys Asn Tyr T.au Ala Trp Tyr Gin Lye Lys Pro GlyEIn 25---

<216l Ared 5060 Repdhep.A g Pile Set Gly Set Gly Set CAy Thr Asp .

dnﬁoéﬁ. , Pro Pro Lys Leu Len lle Tyr Trp Aia Set Thr Arg Gin Set - S

Phe Thr Len Thr .65.70"7580 lle Set ‘Set Lea GIn Ala Gin AspVal -+~

<22 :

' <zz§Iau¥ﬂ£[y£i£wc§y;&£iin££m SsQbaday HycbatTikPredepdillas

PileGly Gin Gly Tilt Lye Val Gin lle 100A05110 Lys 70/83 7

<400> 139 - ) ) _
atgecgtotea agettgooag gectgetgt ‘ P P 29

<210> 240
<211> 33
<212> DNA
<213> Artificial Sequence

220> ) . . SRR AT
, <223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 140 . ‘ . T
atgegtctoa agobtcagta aasccaagte tga . _ BRI -

<210> 143

<Z11> 30
T e212> DA o
 <213> Artificial Sequence

«220> . ’ . : S _“i‘=‘g o
" «223> Desoription of Artificial ‘Seguence: synthetic-pligonpcleotlde;“:~

<400> 141 : ST ‘ . . .
aktgeogretea agettgeteg acctgeaate . - A

«210> 142

- «21i> 33

<212> DNA . .

. 213> Artificial Seguence - |

<220 . : _ PR
<223> Pepcription of Artificial Seguence: Synth&tic_oligdnucleo;gde_,.

<400> 142 S : . , e
atgegretea agettcatta aaaccagatc tga ) B o 330

210> 143
<211i> 29
<21Z> DNR | . ‘ :
© <213> Artificial Sequence



Asp Arg Val Thr lle tar qys Arg Ala Ser Gin (fly e Arg As'’n Asp
2025 .lieu Gly Trp Phe Gin Gin Lye gz ly Lys Ala Pro Lys Arg
lieu lle 354045 Tyr Ala Ala Set Set in Set (fly 5055 Set Gly
Set Gly Thr Glu Phe Thr 6570 Asp Arg Val tar lle tar Cys Arg Ala
Set Gin Gly lle Arg Asia Asp 20.2530 lieu Gly Trp Tyr GIn GIn Lys
B2 Gly Lys Ala Pro Lys Arg.Leu lle 354045 Ty i Val Ala Ser Set
<dey GérDaitdy ol ReeSetArgeRhadse byh(k6i6015aiy-Sa%e
Gly Thr Glu.Phe Thr Len Thr '

<400> 143
atgégtetea agetigeeag goeoctgotygt 28

<210> 144
«21%k» 33
«212> DNA :
«213> Artificial Seguence

© «220>
<223> Pescription of Artificial Bequence: Synthetic oligenucleotide

<400> 144 . .
) atgcgtctca agcttcagta aaaccaagtc tga S ) . 33

<210> 145

211> 30

 <21Z> DNA -

. <213> Artafic;al Sequence

<220>" ’ '
<223> Bescr;ptxon of Artificial Sequence' Synthetlc ollgonucleotxde

c400> 145 . .
atgcgtctca agcttgctcg acctgcaatc ’ h - ag

TC2l0> liﬁ

«2il> 33

<212> DNA .

4213» Brtxficial Sequence

<2Z0»
<223 Descrlptxon of Artifaclal Sequence. Synthat1c ollgonuclaotide )

'.<4ao> 146 .
atgcgtctca agcttcatta aaaacagatc tga ; 3 - a3

«210> 147

«21il> 33

«212> DNA ) )
<213> Avtificial Sequence

<220» - . . : ; .
<223» Description of Artificial Sequence: Synthetic oligonucleotide



65701 Gin Asp Phe Ala tar Tyr. Tyr Cys 8590 . 71/83 Thy Phe
Gly Gly Gly Thr Lys Val Glu lle Lys 100105 <210> 177 <211> 107
<212> PRT <213> Artificial Sequené§/<82320> <223> Description of
Artificial Sequence: Synthetic kappa ight chain protein sequence
<400> 177 Asp. lle Gin Met Thr Gin Set Pro Ser Ser Val Ser Ala
Set Val G1y, 151015: Asp Ax4 Val Thr tie Thr eye Arg Ala Set Gin
<40@|y¢ 4R Ser Sex Trp. 202%?0 Leo Ala Trp Tyr GIn Gin Lys Pro qu
2C9997S Kia 75 REE'Y 66 TED 9845 Tyr Glu Ala Set Ser Leu Gin Ser
.+ Gly Val Pro Ser Axg Pits Gly Set Gly Set Gly Thr Asp Phe Thr Leo
:;;ﬂr’hgﬁ% Set Sex Leo GIn Pro 65 Glu Asp Phe Ala Thr Tyr Tyr Cys -
.guﬁimﬁin. Ala Asn Gly the Pro'Trp; ' 85'90 Thr the Giy Gin Gly Thr
<211y SarafttpfieSpyrence ' -
-2222: Descripticn of Axtificial Seqﬁenqe: synthetic oligonucleotide

" <400> 148 ‘ : ‘ ‘
atgegtetea toctactgtt gtt;gtgttg caat ] 34

<210> 149 .
«24i> 34
<212> DNA
. <213> Artificial Sequence
<220% . ~ L .
_€223> Description of Avtificial Beguence: Synchetic oligonucleotide

© <400> 149 . N ,
atgocgtotet ‘aggatggatg. gttagtttga aata - : 34

.<210» 150
<2115 31

- <R12> DNA

© <213 Artificialgséquence-'

. <2205 ’ . ‘ - : ) .
<223» Deseription of Artificial Sequence: gynthetic oligonuclectide

" «400> 150 : - . . ;
atgegtotoa toctatgrit gttegtgbtg g ’ ) 31 .

<210> 151

<211l> 32

<212» DNA ,

22135 Artificial Seguence

<220 - . o ‘ -
"<223» Description of Rrtificial Sequence: Synthetic oligonucleotide

<408 151 " . .
atgcgtctca';gcatccaag gtoasggaga ag | : 32 ..



100105 <210> 170 <211> 107 - <212> PRT. <213> Artificial
Sequence <220> <223> Descriptigp /%faArtificiaI Sequence:
Synthetic kappa Light'. chain protein sequence ' <400> 170 Asp
tie Gin Met flit Gin Set Pro Ser Ser Leu Ser Val Set Val Gay 10:
Asp Arg Val Thr lle Thr Cys Arg Ala Set Gin Gly lle Set Ser Tyr
20,25 Leu Ali Trp Tyr Gin Gin Lye Pro Gly LyaVal'Pro Lye Lea Lev

L8320 72/83 Tyr Val Ala Set Thr Leu Gin Set Gly Val Pro.Ser

<30 The Ser Gly 505560 Set Gly Ser. Gly Thr Asp The Thr LeU

<Fihe le-Sei Set lsequ&irePro 65707580 Glu Asp Val Ala Thr Tyr Tyr

s Gin Asn Tyr Ass Set Asp Pro Leu 859095 Thr Phe Gly Gly

< p=3 , R
<£§b&1ﬂa&$££§e!éﬂ Giuzllesleysiay Sequence: Synthetic oligonucleotide

<400> 152
atgegbctca tgratteagt tgtttccata gg : 3z

<21a» 153

211> 31

<212> DNA

«213> Artificial Sequence

<220 .
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 153 . ‘ : :
atgegtebea btgcatgaccot geastyggga g, - : ] o 31

<210 154

, <21l»> 33

<212> DNA :
 <213> Artificial Sequence

«220% . : : ‘
<223» Deacdription of Artificial Seguence: Synthetic oligomucleotide

‘«400> 154 . . o . .
atgogtotoa tgeattcaac ttotgasgac tga . 33

<210> 155

<21i> 31

<212> DNA

«213> Artificial Sequence

<220» . ‘ :
<223> Description of Artificial Sequence: Syrithetic oligonucleotide

. <400> 155 A
atgegtetoa tgeateatty gtaaaggacg o : 31

- <210> 156

<2ii> 38

«212> DNA

«213> Artificial Seguence



100105 <210> 179 4211> 107 <212> PRT <213> Atrtificial
Sequence <220> <223> Description of Artificial Sequence:
ynthetic kappa light chain protein sgguence <400> 179 Asp lle Gin
Net Thy GIn Ser Pro Ser Set Leu Sét Ala Set Val Gly 1 "S.1015
Asp Arg Val Thr lle Thr Cys g Ala Set Gin Ser lle Asn Set Asp
202530 Leu Asn Trp TyC Gin Gin Lys Pro Gly Lys Val Pro Lys Leu
<gokeU tie 354045 Tyr Val Ala.Ser Sec Leu Gin Asn Gly Val Pro Sex
226X @ dber SRE L5y H RGNSl SdyuSakGhydiedispel e hiry L5742 eu
- Thrlle Set'Ser Leu Gin Pro 7580. Glu Asp the Ala Thr Tyr Tyr eye
 ap@in&rg Set Tyr Ser Thr Pro Pro 059095 Thr the Gly Pro ply Thr
atghyscvad A@pdiﬂdcy&a&@&k@ﬁcczaebttae <211> 107 <212> PRT 38
<213> Artificial Sequence

© €210> iS?

Le21l> 32
., <212> DHA
- «213> Artificial Sequence

. <220> ' '
T =223> Descrzpnlon of Art;ﬁ;czal Sequence-~$ynthet1c aligonuclectide

| <400> 157

- atgggatccee tatgactgtg gtaccttata tg e C g R 3z

| «210> 158 .
<21l>» 36 -

. oe2i2> DNA -

" - «213» Artificial Sequence

<2205 - R - . o
' «223> Description of Artificial Sequence: Synthetic oiigonugleotzde

-<400> 158 . A .
argeggeege acaaaggaaa agaagaaata caattc R : T

«2190> 153

;<211> 32

' <212> DNA - _ :
<213> Artificial Sequence-

‘¢220> : §
€223 Descrlptlon of Artxflczal Saquancea Synthetza alxgonucﬁeotxde

| «400> 1859 .
cgagateott acaacttgta tgtcaaaatt ag ‘ 32

. 210> 180
<2L1» 40

7 <212> DNA

<213» Artificial Sequence

<22ﬁ> . ' '
‘w223 Descrlptzcn of Axtlflclal Sequence: Synthetic: 011gcnucleotxde,



<220> <223> Description of Artificial Sequence: Synthetic kappa
light chain protein sequence 73/83 Asp Mg Val Thr lle Thr Cys
Gin Ala Ser Asp Gin lle Ser Asp Tyr 202530 Lets Asn Tip Tyr Gin
Gin Lys Pro Gly Thr Ala Pro Lys Lef&/I8ts lle 354045 Tyr Gly Ala
Ser.Asp.Leu Glu Thr Gly Val Pro Set Arg Phe Ser Gly 505560 Set
Gly Ser Gly Thr Asp Phe Thr Phe Ala lle Set Set Lets Gin Pro 65
<A00#5BO Glu Asp lle Ala Thr Tyr Tyr Cys Gin Gin Tyr Asp Asn -
LEEPrEITFectorgez SaBFHPYEARFPREGly Gin Gly Thr Lys | Let@‘ o
Glu lle Lye 100105 <210> 181 <211> 108 <212> PRT <213> N
<AMtificis}l Sequence <220> <223> Description of Artificial - A
SHjubhce: Synthetic kappa light chain protein sequence <400> -
ei%@kxilﬁ&iataeﬂmam Ser Pro Ala Thr Lets Se- Val Ser Pro '

94 ¥>

<223> Description of Artlfzclal Seguence: Synthec;c pepnlda

«<400> 161 : ’
Yal val Asn Gly Ile Pro Thr Arg Hie Gly Arg
i g 10

<3105 162
<2il> 9
<2125 PRT
é213> Artificial Segquence

<220> - ’ . T
<223> Description of Axtxflcaal Sequence: Synthétic peptide -

,<400> 162
Gly Ile Pro Thr hrg Thr His Gly Arg
i . 5 .

| <210> 163

<21t> & .

«21%» PRT’ .
«213» Artificial Sequence

<2205 : : : -
. «223» Description of Artificial:Sequenae: Synthetic pepcide.

<400> 163 .
Val Bsn Thr Leu Asp Gln
1 g

<210> 164
=211l 62
' <212> PRT _
<213» Artificial Sequence

© <220 : S . S
<223> Descriptiun of Artificial Sequence= Synthetic peptide

. «400> 164 :
Val Val Asn Gly Ile Pro Thr Arg'Thr hsn Ile Gly Trp Met val S&r -

1 - -5, .10 -8,

et S



110H15 Clii Mg Ala Thr Lets Set dye Mg Ala Ser Gin Set Val Asp
Ser Ann 202530 Leu Ala Trp Tyr Mg Gin Lys Pro (fly Gin a Pro Mg
Len Lets lle 5540 .45 Tyr Gly Ala &etsThr.Arg Ala Thr Gly lle Pro
Ala Mg The Ser Gly 505560 Ser Gly Ser fly Thy Glu The Thr. Lets
Thr lle Set Ser Lets Gin Set 65707580- Glu Asp Phe.Ala Val Tyr
Tyr Cys Gin Gin Tyr lle Asn Trp Pro Pro ‘8590 Ile Thr Phe Gly Gin
Leu Gly. Thi Mg RetsI@iutie LS morsé €1 psv 182 $p1 1188 <212>
_ PRT <2132 Artificial Sequenc® 74/83 <220> <223> > Description of
ser Aiificial Sequences Syathstickappa hghtsehaapgp‘rﬁneﬁﬁ!sémence
-3 , 49.

nép-fyr Glu Ala Trp Leu Gly Ile His Asp Val His Gly Axg
50 55 - B0

210> 1658

<211> 59

212> PRT

<213> Artificial Qaguence

«220>
<223 Descrlptlon of AZtlflClal Sequence: Synthetlc paptmde

'<400> 165 . '
Gly Ile Pro Thr Arg Thr Asn Ile Gly Txp MetAVal Sexr Leu Arg Tyr

1 : 5. 0 o 15

Arg hsn Lys His Ile Cys ‘Gly Gly Ser Leu Ile Lys Glu Ser Trp Val
. -1 25 . ) 30

. Leu Thr'hla Arg Gln Cys phe Pro Ser Axg Asp Leu Lys Asp TyT Glu

35 ' 40 - 45
Ala Trp Leu Gly Ile His Asp val His Gly Arg
50 - 15
.¢210> 1€€
‘211> 17
212> PRT

<Z13> Artxflcial Sequence

<2205
C«223> Desarnptxon of Artificial Sequence. nght chain COR1
COnsensus sequence (CDRla)

| e220> i

<221> MOD_RES

«222% {1)

<223 lysmne, argxnxne. or glutamxne

220> .
. «221> MOD_RES

<222> {2)
<223> serine or alanine

" <2205

© | «221> MOD_RES
Ce222» {5)

223> serine, glycxne, or aspartlc acxd



<400> 182 Glu lle Val Met Thr Gin Set Pro Ala Thr Lev Set Val
Set Pro Gly 151015 Glu Arg Ala Thr Leu Set Cys Arg Ala Ser Gin
Set Val Set Ser Asn 202530 Leu Ma dp Tyr Gin GIn Lys Pro Sly
GIn Ala Pro Arg Leu Lea Met 354045 Tyr sly Ala Sex- Thr Pig Ala
Thr sly lle Pro Ala Arg Phe Set sly 505560 Set Sly Se r sly Thr Glu
22Phe Thr Leu.Thr Ile Set Set Lou Gin Set 65707580 Glu Asp Phe
jzzglam}[@l& r Tyr 85 cis Gin Gin Tyr. Asn Asn’ Trp Pro Pro 9095 lle
<22FhrPhu Sly Gin Sly Thr Arg Lea Glu lle Lys, 100105 <210> 183 °
<222pyabine £ I1PSPRT 22 5 ARG S equence <220>: <223>
 «aaBescription of Artificial Sequence: Synthetic kappa Ilght chaln

«22¢pSeNYFS sequence
222> {7

«223> leucine of phenylalanine or is not. present

<220>

. <221> MOD_RES

222> {8)
w223 phenylalanmne, tyroazne or is not present

<220>

<Z21> MOD ] RE$

<222 {9)..{10}

«223> gerine or noT pregent

<220>

<221> MOD _RES

<222 (11}

<223»> asparagine; threonine, or not present

<220> :

<221> MOD_RES

<222> (12} .
<223>'asparagine,ﬂisdleuﬁine, og valine

«220>

«221> MOD_RES

<2225 (13) ]

<223> lysine, argxn;ne, asparagxne, or aspaxtlc acid

<220> |

<221> MOD_RES

222> (14}

‘<223> asparagine or serine

o220 ‘

. <221> MOD_RES

«222> (315}

«223> tyrosxne, aspartic acld, tryptophan, or asparagina

<220

<221> MOD RES .

<2235 (17}

<223> alanine, glycine, ox aspaxagxne

<400> 166 - :
Xaa Xaa Ser Gin Xaa Xaa Xaa Xaa Xaa Xaa Xaa xaa xaa raa Xaa Leu
3 ) - 10 15

Xaa



<220> <221> MOD RES <222> (13).-(13) <223> Undetermined
consensus residue; variable amino acid <220> <221> MODES
. <222> (29).:(34) <223> Undetermined consensus <220> <221>
MOD_RES <222> (36)..(38) <223 (iidetermined consensus
idue;"variable amino acid esidue; Ninriable amino acid <220>
<221> MORES <222> (56)..(56) <223> Undetermined consensus

B «FRdyes variable amino acid 75/83 220>
B ar b % N |

T «3i3> BRT

<2id> Artificial Sequence

220>
<223> Descriptlon of Artificial Sequence: Light chain CDR2
consensus sequence (CDR2a)

<220> .

<221> MOD_RES

<232> {3}
T <223 tryptophan. alanlne, vallne, glutamme acid, or glycine

<220
€221> MOD_RES -

- <222> {4} .
T <223 threonlne, serxne. or aspartic acid -

<2205 - .

<221> MOD _RES

<222> (5)

L <223 arginlne or leucxne

<220’ o

«221> MOD_RES

© 222 {6} ’ .
'<223: glutamlc acid, glutammne, or alanxne

<220> -

<221> MOD_RES

<222» {7} T _ - :
<2235 seriﬁe,zasparagine; or threonine

<400 16?
Haa Xaa Xaa Xaa.Xaa xaa Xaa
. ‘ 5

<210> 168

«211> 10

«212> PRT .

«213» Artificial Sequence’

<220> . C o . - _
| <223> Description of Artificial Sequence: Lighthhain-cnﬁ3
consengug sequehce (CDR3a)

<220>

<221» MOD RES

222> (1} .

<223> glutamlne or leucxnﬁ

T <220

<221> MOD_RES



:221> MOD_RES :222> (98)..(98) 223> Undetermined consensus
residue; variable amino a :220> :221> MOD RES :222>
(10(71)-(100) :223> Undetermined consensus residue; variable
amino acid <220> <221> MOORESs3222> (102).1103) <223>
Undetermined consensus residue; variable amino acid <400> 183
Asp lie Gin Met Sr Gin Set Pro Ser Ser Leu Ser Xaa Ser Val Gly '
<2225 10 Asp Arg Val Thr lle Thr rg Ala Ser Gin Set Xaa Xaa
L2 FREFIG xaE yaglﬁ X%\a Qaa Leu Ala Trp Tyr Gin Gin
<22bys Pro Gly Lyt. 354045. Ala Pro Lye eu Len lle Tyr Xea Ala Ser
‘ :g; Y $2ACin Ser Gly Val 50S560 Pro Ser Arg the Ser Gly Ser GIY
Jihe AspsPhenEhyabet ddhr or 6270 75is0 lle Set Set Len

22gsln Pro Gin Asp the Ale Thr Tyr Tyr Cys G|n Gin 859095
<. >

<221> MOD. RES

T w222 (4} -

<223» phenylalanxne, tyros;ne. aspartzc acxd, asparagine,

) or isoleucine

<220>

«2231> MOD _RES

«222> (5}

<223> sar1n@, glyc;na, ox asparag;ne

220>

. <221» MOD _RES

«222>» (6}
. <223» proline, tyrcsxne‘ threcnine, phenylalanmne, aspart;c acid,
B . leucine, or tryptophan

.-<220>

C«22l> MOD_RES-
<Z22> (8}'
223> praline ox is not present

. <220 ' L
Te221> MOD_RES .
<222> {5} . .
. 223> tryptophan, leucane. prolln@, tyros;ne, or 1solauczne

- w220
. 221> MOD_RES
<222» (10}
" <223> threonine ox asparagine

<400> 168 . :
Kaa Xaa Xaa Xaa Xaz Xaa Pro ¥aa Xasa Yaa
i . : 5 . . . - 18

‘230> 169

‘¢2ii> 7

<212> PRT '
«213s Artificial S&quence

<220> ’
| <223 Descrlptlon of Artlfzczal Sequence: Heavy chain CDRL
consensus sequetce (CDR1b)

| &220>
c221> MOD_RES



Tyr Xaa Ser Xaa Pro Xaa XaaPhe Gly Gin Giy Thr Lys Val Giu
100105110 lle Lys <210> 184 <211> 118 <212> PRT <213>
Artificial Sequence '<220> <223&4D&3cription of Artificial.
Sequence: Synthetic gamma heavy chain protein sequence <400>
184 Gin Val Gin Leu Val Gin Ser Gly Ala Gin Val Lys Lys Po Gly
Ala 110 Set Val Lys Val Ger.Cys Lys Ala Set Gly Tyr Thr ['he Thr

ji;gjl)ézix Lo 202530,/ 0/83.Lyr lle His 35 Gly Trp lle 50 Gin Gly Avg

<220>
221>
T «222>
<223>

«<220>
<d21>
<222
Ce2E3>

<2Z20>
«221>
<222
e223>

<220
<221
<222>
<223>

. <220
"<2215
<222
<323

<& 00>

E Met Glu Leu Ala Arg Glu Gly Thr Thr

MOD_RES
(2}
aspartic acid oxr glycine, or ig not present

MOD_RES
{3}

aspartic acid, glycine, serine, valine, threonine, or iscleucine

MOD_RES
{51}
tyrosine or glycine

MOD_RES
(6}
isoleucine, methionine, or tryptophan

MOD_RESH
(7}

histidine, asparagine, or serine

169

Xaa Xaa Xaa Tyr Xaa Xaa Xaa

-3

<2310
<21l
<212
<213

<220
<223>

<220>
<221s
<222>
«223>

<220
<221
Te322>
«Z23»

<220
<221
<222
L4223

5

170

17

PRT

Arpificial Sequence

Description of Artificial Sequence: Haavy chain'cnkz
consensus sequence (cnnzbj

MOB_RES
- :
tryptophan, tyrosxne, valine, asparaglne, or glutamic acid

MOD_RES
(2}
iscleucine, phenylalanine, or valine

MOD_RES
{3}
asparagine, serine, tryptophan, or tyrosine



115 Tip Val Arg ken Prd ken Val Thr Met 70 Set Arg Len 85. Dcii
Gin Leu 100. Val Thr Val Gin Ala Pro Gly Gin 40 Ser Gly Gly Thr
ken 55 Thr Arg Asp Thy Ser 75 Agg; pf Asp Asp Thy 90 Arg Tyr
Tyr (fly Met 105 Gly Len Glu Tip Met 45 Tyr Ala Gin Lys Phe 60

<220
<22E>
<222
<223>

<220

<221
T £22%»

<223

<220
C o e221s
<222
w23

<220
<221>

<222>.

<223

220>
2221>
<2223
<223 >

<2205
;. R221>
<222

<223>

<228
€221
| <222>
<223>

<220
<221>
<222>
<223

<220
221>
<222
| <223>

<2205

<22Z1>
‘2222 »
<2235

220>
221>

<2225

| <223s

MOD_RES .
{4} .

proline, serxine, tyrosine, or histidine

MOD_RES
{5}

asparagine, serine, or aspartic acid

MOD_RES
{8}
zerine or glyvcine

MOD_RES .
oy . _
glycine or serime, ox is not present

MOD_RES

(8) : . . .

glycine, threonine, aspartic acid, gerine, isoleucine,
or asparagine A ’ .

MOD_RES
{9y - .
threonine, isoleucine, or lysine

MOD_RES'
{10} S
asparagine or tyrosine .

MOD_RES
{11) ’ :

‘tyrosine or histidine

MOD_RES
{12} S .
alanine or asparagine .

MOD._RES
{13} -
glutamine, aspartic acid, or proline .

MOD_RES
{14}

lysine or serine



lle Ser-Thr Ala Tyr 80 Ala Val Tyr Tyr Cys 95 Asp Val Tip Gly Gin
110 <210> 185 <211> 118 <212> PRT , <213> Artificial
Sequence <220>- <223> DesCriRfigmn of Artificial SeSynthetic
gamma heavy, chain protein sequence aoo -185 Gin Val Gin Leo
Val Gin Set Gly Ala Gin Val Lys Lys Pro Gly Ala 151015 . Ser Val
‘221_ s Val Ser 61/S Lys Ala per Gly Tyr Thr Pits Thr Gly Tyr 2530.
dz T‘fﬂnﬁi\gs?n TIT Val Arg Gin. Ala Pro Gly Sin Gly Leu Oh u Trp -
<22MepiBdy U0 A8 ey vhipdic Asnd&kaAsn Ser Gly ply Thr ken Tyr AIa
<22§In Lye Phe' o .

| <221> MOD_RES
<222> {16}
<223> glutamine ox lysine

-

w220

<221 MOD _RES

<222> (17}

<223> ¢glycine or sevine

<400> 170 . B
. ¥aa Xaa Xaa Xaa Xam ¥aa Xasa Yaa Xa2 Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 .85 10 ' 15

Laa

-<210s 171 -

<21il> 20

€212> PRT _

<213> Artificial Seqguence

4220)

<223> Descrmptlon of hrtaflcial Sequence Heavy chain CDRB
: consensus seguence {(COR3L) .
<2205

221> MOD_RES
L2222 (1)

<223» glutamic acid, aapartic acid, serlne, or glyc;ne.

- or 1s not present

<220

<221> MOD _RES

222> (2) : '

, 223> leucine, glutamic ac1d aspartic acid, h;atidine, prollne,’
: or glycine, or is not present .

<220

<221> MOD_RES

<2225 (3} . .

«223> glutamic acid, tyrosine, or leucine, or is not present

(<220

<221> MOD_RES

<222> {4) T .

<223> leucane,'asparaglne, glycxne, hmstzdxne, tyxosine. or tryptophan,
or is not present

. <220 .
<221> Mﬂﬁ“RES



.5055,. 60 131n Gly Arg Val 1hr Met Thr.Arg Asp Thi- Ser lle Thr

Thy Ala Tyr ' .6570 7580 Met Glu Leu Ser Arg Leu Arg Ala Asp

Asp 7hr Ala Val Tyr Vyr Cys' - 8599953GI Len Glu Leu Ars Tyr Tyr

Gly Met Asp Val Trp,Gly Gin. 100105110" Gly Thy Thr Val Thr Val

115 Tyr Met Set Trp lle Arg Gin Ala Pro Gly Lys Gly lieu Glu Trp

Val 3540.45 Set Tyr lle Sec Ser Ser Gly Set .Thr lle Tyr Tyr Ala
Zii?@ si’g%n Val 50SS60,LVSElY Al Phe. ThiTie SerAlgAmp Asn

AlachysAS-8atd_esr Ty 65767&&ett Gin Met Asn Sec 1,611 Arg

22Ala Glu Alp Thr Ala Val Tyr Tyr Cys, 8590 Ala Arg Asp Cu Tyr Asn
ﬂZ&:ep&lﬁggp Tyr Val Lett the Asp Tyr Trp' 100105110 Gly Gin Gly
<22Fhriéal : 115120 <210> 187 <211> 116 <212> EMT <213>
<222\Ttﬁ?dl’5f‘éeqﬂéﬁé‘e“2§2‘ﬁ§sent

<220

221> MOL_RES

222> {7} . )

_ «223> tryptophan or tyrosine, or is not present

<220> .
<221> MOD_RES
<222 (8} .
<223> aspartlc acid or is .not present

<2205

. <221i» MOD_RES

<222> {9} :
<223> serzne or argxnine, or is mot present

. <2205 ‘
- 221> MOD RES-
<222 (10}
'4223>,ser1ne or ig not present

<2205 -

«22is MQB RES

e2225> (31} .
<223> glyczne or tyreaine, ot is nct present

‘w220» .
T«221> MOD_RES
<222 {12}
<223> tyxrosine, glutamlc acxd or aapartlc aczd, ‘or is not preaent
220>
€221» MOD_RES -
<2225 (13}
<223> tyrcszne, p&enylalanmne, or aspart;g acid, or is not present

‘. «220>

. <221> MOD_ RES'
T <222 {14) o
<223» tyrosine, aspartxc aald histidine, or tryptophan, or iz
" not present

T 220> ’ :
| <221> MOD_RES
222> {15}
| <223» tyrosine, glycine, aspartic acid, proline, or serlne or ie
- nok present .



<223> Description of Artificial Sequence: Synthetic gamma heavy
" chain protein sequence- <400> 187 Gin Val GIn lieu Val G u Set
Gly Gly cis, Val Val Gin Pro Gly.Arg g 149 :Ser. Lea Arg eu
Set-Cys A a Ala Sec Gly Phe'Thr the-Secter yyr 2030 78/83 Lys
Gly Arg Phe Thy lle Ser Arg Asp Asn Ser Lys Asn Thr Len Tyr
65707580 Leu Gin Met Asn Set Len Arg Ala Gin Asp Thr Ala*val .
<220F>yr Tyr Cys 85.9095 - Ala Arg Glu Asp Tyr (fly Gin (fly Phe Asp -
‘;;g;:yr{ﬁp ly Gin Gly Thr 100105.'110 Leu Val Thr Val 115.<210>.

<2248 2Lk 323711@,12%%<213§9&mﬁe|&h8?eqerenee!0&2@@:sent S

canss <223> Description of Artificial chain protein sequence -:

%221> MOD_RES
<232> (l?}
<223> leucine, alanlne, glycmne, or tyr031ne, or ig not present

<2Z0>

<221> MOD_RES .

<222 (18) ’ o -
«223> methionine,’ phenylalanlne, or tyresine

«220>

«221> MOD_RES .

<222>7(20)

«223> valine, tyrosine;- 1aolaucine, or prolmne

<400> 171

Laa Xaa Xam Xaa Xaa Xaa xaa Xaa Xsa Xaa Xaa Xaa Xaa Kaa Xaa‘Xaa

1 5 o 15 .

¥aa Xaa Asp Xaa
20

<210> 172
€211> 10
. «212> FRT o
<213» Artiiicial SequenceA‘

<220 '
<223> Description of Artxf;czal Sequence Synthetic papt;de

<400> 1?2
Vval val Aan Gly Ile Pro thr Arg ‘Thr Asn
1 , 5 - 10

<210> 173
<211>» 113
<Z12> PRT :
<213» hxtificial Sequenae ’

220> '
223> Descrmptaon of Artzfaczal Sequencex Synthetmc kappa 1ight
chain protein sequence

<4OD> 173 '
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 . e - is -

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser 3lp Sex val Leu Phe Ser
20 ' . - 2% 30 :



<400> 188 Gin Val Gin Len Gin Glu Ser Gly 15 Sequence:
Synthetic gamma heavy Pro Gly Len Val Lys Pro Set Gin 1015
Set Gly 'fly Set tie Set Set Asp 30 s4.e85Lys Set Arg Val Thr lle
Set. Val Asp Tir. Ser Lys Asn Gin the 6570-7580 Ser Len Lys Lou
Set Set Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 8595 Cys Ala Arg
Set His Leu His-Tyr Tyr Asp Set Set Gly Tyr Tyr Tyr 100.. 105.110

SecGay Gy Mg PHe RS Frp BR Tin T Fhr Y varlrthrifal

115120125 <210> 189 <2?L1> 119 <212> PRT <213> Atrtificial.

: ?rdS%%ugme@y:Z@OiIle T15r15: Trp Alz Ser Thr A:;g Glu Ser Gly Vval

Pro Asp Arg Phe Ser Gly Sexr Glyf Ser Gly Thr Asp Phe Thr Leu.Thr
65 : 76 75 89

Tle Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
’ - 85 pohe] 25

.Tyr Phe Ser Pro Pro Trp Thr Phe Gly Glm Gly Thr Lys Val Glu Ile
60 105 ©o110.

. Lys

<210> 174

" <21%> 113

<212> PRT ‘ :

<213» Artificial Sequence

220> . a . ) o .

<223 Description of Artificial Sequence: Synthetic kappa light
chain protein sequence . ) .

<400> 174

Asp Ile Val Met Thi Gln Ser ?ro_"hsp"s'e'r Leu Ala Val Ser Leu Gly

1 5 10 ' 15

‘Glu Arg Ala Thr Ile Asn Cys Lys Ser Sexr Glm Ser Ile Phe Tyr Ser '
o 20 . 25 .30 ) -

‘ger Thr Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Lys Lys Pro Gly Gin
B 35. . CL 40 ' <. 45 :

. Pro Pro L;ys.Lea.i Leu Ile Tyr Trp Ala Ber Thr Arg Glu Ser Gly Val
50 - .o : :' 60 '

$ro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 g L IE 80

. Tle Ser Ser Leu Gln Ala élu'As'p' val Ala Val Tyr Tyr Cys Gln Bln
~ o 85 . 80 95 .

Tyf Tyr Ser Thr Pro Trp Thr FPhe Gly Gln Gly Thr Lye Val Glu Ile
106 \LOS ] 210

" Lys

£210> 175
;2115 167



<223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein sequence , 79/83 <400> 189 Sin Val Gin Leu Gin
Glu Ser Gly Pro Gly Leu Val ys Pr68Set Gin' 151015 That Leu 5cr
Leu Thr Cys Thr Val Ser Gly Gly Set lle Ser Ser Gly 202530 Gly
Tyr Tyr .Trp Ser Trp lle Arg Gin His Pro (fly Lys (fly Leu Glu.
2354045 Trp lle Gly Asia lle Tyr Tyr Set Gly lle Thr Tyr Tyr Asia Pro.-
:zge, %@@&;@lggﬁgng@t Arg Val Thr Met Set Val Asp Thr Set'ys -
Asia Gin Phe 65707580 Set Leu ys Leu eer Set Val ThrAla Ala. = .
<P LocAle el Jynlon:090- 90,00 Ala gL ASP TR Le! Sl (ly
ASp chyk &bﬁa%ﬁmBﬁeeTrp GIy 100105110 Gin Gy Thi T.6u Val -
Thr Val 115 <210> 190 <211> 123 <212> PAT <213> Attificial

replabences220z s223zD0scsntionot Artificial Sesuense ey <
$ynthetic gamma heavy chain-protein sequence 5

Asp Arg Val Thr Ile Thr Cys Arg hla Ser Gln Gly Ile Arg Asn‘nsg
20 - - 25 ; e

Leu Gly Trp Phe Gln Gln Lys Pro Gly Lye Ala Pro Lys Arg Leu Ile
a5 L1y 4% -

Tyr Ala Ala Ser Ser Leu Glon Ser Gly Val Pro Sex Arg Phe Ser Gly
s . - 55 . B0 ’ .

Ser Gly Ser Gly Thr Glu Phe Thr Lew Thr Ile Ser Ser Leu Gln Prg . ‘
. &5 7 .78 B - I

Glu Asp I?he Ma Thr Tyr Tyr Cys Leu Gln His Asp Ser Tyr Pro Leu . - .
88 ' 8¢ - . g5

Thr,P5E'Gly Gly Gly Thr Iys Val Giu Ile Lys
- 100 . 108

«210> 176
- <211> 107
<212> PRT , .
<213» artificial Seguence

<220> | . . - . S
©223> Desoription of Artificial Sequence: Synthetic kappa light -
: chain protein segquence : ) .

' <4BO> 176

" hsp Ile Gln Met Thr Gin Sex Pro Ser Ser Leu Ser Ala Ser Val Gly

i 5 - - 10 . ‘ 15 -

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Arg Aen.-Bep
.20, I 25 . 30 .

Leu Gly Trp Tyr 6ln Gln Lys Pro Gly lys Ala Pro lye Arg Leu Ile
as .40 15 A

Tyr Val Ala Ser Ser Leu @Qln Sser @ly Val Pro Ser Arg Phe Sex Gly'
- _ . EB : 60 , .

Sexr Gly Sexr Gly Thr Glu Phe Thr Leu Thr Ile Ser Sex Leu. Gln Pro
65 ‘ SLH 5. : - g0 .

' Glu Asp Phe Ala Thr Tyr Tvr Cys Leu Gla His Asn Ser Tyr Pro Léu -
- 85 : 20 T es



<400> 190 Gin Val Gin Leu GIn-Glu Set Gly.Pro Gly Liii Val Lys
Pro Ser Gin 11015 Thr Leu Ser Lets Thr Cys Thr Val Ser (fly ly
Set tie Set Set Gly eb25-30 Gly )}r ﬁﬁ Trp Ser.Trp lle Arg GIn His
Pro Gly Lys Gly Leu Glu 354045 Trp lle Gly Tyr lle Tyr Tyr SerGly
Ser Thr Tyr Tyr Asn Pro Set 505560 Lets Lys Ser.Arg Val Thr lle
Set Val Asp Thr Set Lye Asia GIU Phe 6570:80 Set bets Lys Val
ThrSeteSety\aly ThryAtarAlg=Asn T, AlaMal Tyr Tyr- 859095 Cys Ala
Arg Asp Pf§ Leil Trp Py Glu P#e Asp'Tyr Tyr Gly Met 100105110
.80/83 Asp Val Ttp Gly Gin Gly Thr Thr Val Thr Val 115120 <210>

| <2129 ¥P1]> 121 <212> PRT <213> Artificial Sequence <220> '
«2ii» 107

<212> PRT )
<213> Artificial Sequence

<220> .
<223> Description of Artificial Sequence: Synthetlc kappa light
chain protein sequence ) o

400> 177 o
Asp Ile Gln Met Thxy Glmn Ser Pro Ser Ser Val Ser Ala Ser val Gly’

1 s i - 18 7

Asp'nfg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Tzp. .
) 20 25 : 30 L

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Asn Leu Leu Ile..
a5 40 ) o 45' .

Tyr Giu Ala Ser Ser Leu Gln Ser Gly Val Pro ‘Ser Arg Fhe Gly‘Glnyt -
- 50, : 55’ : 60 . L

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro o
65 78 : 75 ¢ -1

Glu Aﬂp Phe Ala Thr Tyr Tyr Cys Gln @in Ala Asn Gly Phe Pro'frpe,“
: 85 ‘ 90 . 95 - .-

- Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 ) 105

<21i0> 178
'<21%» 107
- 212> PRT.
<233 nrt1f1c1a1 Sequence

€220 ) ’ R
<223> Deacription of Artificial Ssquence: Synthetic kappa light
chain pronein.sequence - :

«400> 178 ’ - .
Amp Ile Gin Met Thr €ln Ser Qrc Ser Ser Leu Ser Val Ser Val Gly

i ) . 10 | IS-

' BAsp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Tyr :
) 20 , 25 . a0 - :

Leuw Ala Trp Tyr Gln Gin Lys Bro Gly Lys Val Pro Lys Leu Leu Ilet'
35. 40 a5 - :



<223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein sequence <400> 191 Gin Val GIn Leu Lys Glu Sec
Gly Pro Gly Len Val Lys Pro Sec. Gia/B315 Thr Leu Set Leu Thr
Cys Thr Val Ser Gly Gly Sec lle Ser. Ser Oly 202530 Val Tyr Tyr
Trp Set Trp lle Arg GIn His Pro Gly Lys Gly Len Gin 354045 Trio'
11§ DVEENG TY TN 266 Cly Ao T Tod. HIS AN BLO 26F
506560 Len Lys Ser Agg Val Thr lle Sec ValbAsp Thr Sec Lys Ann
. Gin Phe 6570'158A0 Ser Lou LxsuLehr; Slgg S&c \égl T‘r}r ALa Al:? Asp
ST RPARE U Sy TyEB59695 "CYS Ala Ay ASPATG Sec &y 157 Asp
His Pro Asp Ala Phe'ASp tle 100105110. .Trp Gly Gin Gly Tim
CIMRETRVERITAIVEIN 1571720 Q2165132 291 120 B8 PP PR
- <213> Artificial Sequence <220> <223> Description of ArtifiCial
ThSEW@&E%fg%W%é‘HE darmisa ﬁ%&\?ﬁ%ﬁaﬁ’n protein sequence..

© «210> 179

<Z1ix 107

212> PRT . .

«213> Artificial Sequence

<220 _
<223> Deseription of Brtificial Seguence: Synthetic kappa light
chain protein seguence

<400 178

‘Asp Ile Gln Met Thr Gln Ser Pro Sex Ser Lem Ser Ala Sexr val Gly
1 5 . .10 . 1S5

Aap Arg Val Thr Ile Thr Cys Avg Ala Ser Gln Ser Ile Asn Ser hsp
.20 S 25, . 30

Leu Asn ffrp 'ny Gin Gln Lys Pro Gly Lys Val Pro Lys Leu Leu Ile
35 T 40 _ 45 o

Tyr Val Ala.Ser Ser Leu Gln ZAspn Gly Val Pro Ser Arg Phe Ser Cly
' 50 o 55 60

.Ser Gly Sexr Gly Thr Asp Pbe Thr Leu Thr Ile Ser Sex Leu Gln Pro
65 ' 70 75 80

Giu Asp Phe Ala Thr Tyr Tyr Cye Glu Arg Ser Tyr Ser Thr Pro Pro
T 85 R 90 85 .

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
. 100 ‘ 105

210> 180
211> 107
- <212 PRT
<213> Artificial Sequence

<220
«223> Description of Artificial Seguence: Synthetic kappa light
chain protein sequence :

<400> 180 .
asp Tle Gln Met Thr Gln Ser Pxo Sexr Ser Leu Ser Ala Ser Val Gly
1 5 - : 10 ‘ 15



<400> 192 Gin Val Gin Lou Gin GIn Trp Gly Ala Gly Len Len Lys

Pro Sex Gin 11015 81/83 Tyr Trp $
Lys Gly Lea Glu Trp lle 354045- Gly

%g’gp lle Arg Girt Pro Pro Gly

lu tie Asn His Set Gly Set

Thr Asn Tyr Asn Pro Ser Lea Lys 505560 Set Arg Val Thr lle Set
Val-As 6570 Thr Set Lys Asn Gin the Set Lea 7580 LyS Lea der
Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 859095 Arg
nssSN S TVEASPPhS TR 385 @Iy TyrASp Bvs T seGilk aye
1001051180Gly. Thr Lea Val Tirﬁr Val -115 <210,-198 . <211> 116
<212> PRT

Leuw

Tyr
Sex
65

Glu

hsn

<210>
<2il>
212>’
<213>

220>
<223

Pro
4Q

hsn Trp Tyr
a5

Tyr Gln Gln Lya
Gly Ala Ser Asp Leu Glu Thr
50 1

Gly Ser Gly Thr Asp Phe
74

Thr

asp Ile Rla Thr Tyxr Tyr Cys
a8 :

Phe Gly Gln Gly Thr Lys

Leu
100 :

181
108

PRT
Artificial Sequence

Description of Artificial
,chain protein segquence:

<400> 181

- Alu
_1

gly

Leu

Ber
&5

Glu

Ile

Ile Val Met Thr Gin Ser Pro

Ary Ala Thr Lep Ser Cys arg'

20

Bla T¥p Tyr Arg Gln Lys Pro

35
@ly Rla Ser Thr Arg Ala Thr
50 . 55 e
Gly Sser Gly Thr Glu Phe Thr
76
Asp Phe Ala val Tyr TYY Cyé
: 85

Thr Phe Gly Gln Gly Tht Arg
100

«210> 182
«2i1> 108
<212Z>» PRT
<213> Artificial Seqguence

40_'

Bly

Gly ‘Thr
Gly Val

FPhe Ala

‘Gln Gin

=1

Glu Ile

105

Sequence: Synthetic

ma Thr Leu

io

Ala
25

Gly

Léu
Gin
90

Liew
185

Pro

Ile

Tyr

Ser .Gln
Gln Ala
Ile Pro
Thy Tle
Gln Tyrrlle

Glu Tle

ala Pro Lys Leu Leu Ile B

45

Ser Arg Phe Ser Gly .
(14 )
Leu Gln Pro

80

Ser Ser

75

Asp Asn Leu Pro Tyr
85

. Lye

kappa light‘

Ber Val Ser Pro Gly
Ser Val Asp Ser Asn

30
Arg Leu:Leu
© 45

?ro ;lé

Ala
&4

kxg Phe Ser Gly -

Sex
10

Ser Ser Leu Gln

75
?ro Pro
95

Asn

Lys



<213> Artificial Sequence <220> -<223> Description Of Artificia
chain protein sequence Sequence: Synthetic gamma heavy
<400> 193 Gin Val Gin Lela Gin GlysSetsly Pro sly Lea Val Lys
Pro Set Glu 1015 Thr Leu Tyr Trp Ser Leu Thr Cy Thr Val Set Gly
Gly ger lle Ser lle Tyr . 20,2530 Ser Trp lle Arg Gin Pro Pro Gly
Lys sly Lea Giu rp .11e 35. 4045 Gly Tyr Vat Tyr Tyr Ser 'fly
<228er'Thr Asti T r 50SS gig\? r aI Thr Iler§ et. VaLA%Qg ger Lys

<2285 .Zqﬁtsﬁiegof A&r{i al e;&r;e Sy

Asn6Pro Ser Leu Lys 60

<400> 182 . . .
Gle Ile Val Met Thr Gln Ser Pro-Ala Thr Leu Sexr Val Sex Pro Gly
1 s ) 10 ‘ 15

Glu Arg Ala Thy Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Asn
20 ‘ 25 30

Teu Ala Trp Tyr Gln Gln Lys Pro Gly Gin Ala Pro Arg Leu Leu Met
’ 35 40 ' 45 ‘

Tyr Gly Ala Sex Thr aArg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 : [44]

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Sexr Leu Gln Ser
a5 . T 70 . 75 ' 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Asn Asn Trp Pro Pro .
' ' 85 - 9c ' " 95

. Yle Thr Phe Gly Gln Gly Thr hrg Leu Glu Ile Lys
100 o ' 105 : :

<210> 183

<211> 114

«212> BPRT i
<213> Artificial Sequence-

<é20>‘ ’ . ) - . .
<223> Demcription of Artifiecial Sequence: Synthetic kappa light
’ .chain consensus sequence ‘ :

<220

<221> MOD_RES

. <222> (13}..{13)" '
<223> Undetermined consensus residue; variable amine acid

<2205

«221> MOD_RES

222> {29)..{34) : . .
<223> Undetermined coneensus residue,“variable amino acid

<Z220>

<221> MOD_RES

<222> (36)..(38) .

<223 Undetermined consensus residue; variable amino acid

2220>

<221> MOD_RES

«222> {56)..(56} .

<223> Undetermined consensus xesidue; variable amino acid



Asn Gin Phe Set Lea Val Tyr Tyr Cys Ala 9% "' Arg Sly Sly Tyr Asp
the Trp Set Gly Tyr Phe Asp Tyr Trp Sly Qin. 100105110 ciy Thr
Leu Val 115 82/83 212> PRT 213%34##icial Sequence :220>
:223> Description of Artificial Sequence: Synthetic gamma heavy
chain consensus sequence :220> :221> MOD_RES 222>
(16)-(16) :223> Undetermined consensus residue; variable amino -
acid 220> 221> MOD_RES :222> (31)..(32) 223> Undetermlhed '

220>
221>
222> (98)

. {38}

%Qs]%&sus residue; variable amino acid

223> Undehermined consensus residue; wvariable amino acid .

220>

221> MOD_] RES
222> {100} .. (100)
¢223> Undetermined conpensus reszdne variable amino aaid

<220>

€221> MOD_RES

222> (102).

.{103)

<223> Undetermined consensus residue; varxabie amxno acld

<&G0> 183
asp Ile Gln
i

asp Arg Val

xaa ¥aa Ile
a5

Ala Pro Lys

50

Pro Sexr Arg
o el

Ile Sexr Sex

Tyx Xaa Ser

Ile Lys

<210> 184
<211> 118
<213> BRT

Met Thr Gln
5

Thr Ile Thr
20

Xaa Xaa Xaa
Ieu ILen Ile
Phe Ser Gly

70
Leu Gln Pro

B85

100

Xaa Prc Xaa

Ser

.CY?‘

Leu

Tyr
55

Ser

Pro éer
Arg Ala
25

Ala Trp
40

Xaa—A;a-

Gly Ser

Glu'Asp Phe

Xaa

«213> hArtificial Seguence

‘¢220>

Thf Phe
1058

Ser
10

Ser
}

Ser

G]y_

Ala
' 80

Gly

Leu Ser Xaa

Gln Ser Xaa

Gln Glun Lys

45 -

Thr Leu Gln
&0

75

Thr Tyr Tyr

@ln Gly Thr

Thr Asp Phe

Ser

Xaa
30

Pro

Ser

Thr

Cys’

Lys

val Gy -

15

Xaz Xaﬁ T

‘éiy.pyé;

Gly Val
Leu“Thrn ';
RIS : 1« I

Gin Ginf
.gs" N

‘val Glu . ..

110 -

©«223> Description cf Arvificial Sequence. Synthetxc gamma heavy
chain prctexn sequence : . .

<400> 184

1 .

LY

1o

Gln val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala o

15

Ser Val Lys Val Ser- Cys Lys Alz Sexr Gly Tyr Thr Phe Thr Gly Tyr

20

25

30



:220> :221> MOD RES :222> (42)..(42) :223> Undetermined
consensus residue; variable amino acid. :220> :221> MOD_RES
222> (58)-(58) :223> Undetermined cdhééhsus eSidue; variable
amino acid :220> :221> MOD_RES 222> (102)..(112) :223>
Undetermined consensus residues variable amino acid :22'0>
:221> MOD RES :222> (11.1)....(114) :223> Undetermined
~consensus residue; variable amino acid. :220> :221> MOD RES
Tyr 1ipoPis(T18)V{1 10 2282 UinHetefinda cBsErs i tebiduidet
" variaBle amino acid :4005%94 an Val Gin Lied*&In Glu Ser Gly
cly TEIOrGYrkbeUeYaleHSsRFOPRIGKRBiny nsn Tyr Ala Gln Lys Phe
11 . 55 &0 :

Gln Gly Arg Val Thr Met Thx Arg Asp Thr Ser Ile Ser-Thr Ala Tyr
65 70 - 75 ' 80

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala 'Va.l Tyr Tyr Cys
o 85 o 90 85

Ala Arg 6lu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val Trp Gly Gln
_— 100 . S 105 7 .110 :

Gly Thr Thr val Thr Val -
: R § 1

<210 185

<211> 118

<212» PRT - « - L

<213> Artificial Segquence

<220 - BN . - k

«223> Description of Artificial Seguence: Synthetic gamma heavy
chain protein seduence. ‘ ’ :

<2003 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 ‘ ’ 3¢ '
Tyr Ile Asn Trp Val 'Arg Gln Ala Pro Gly Gin Gly Leu Giu Trp Met
35 S .40 E 45 "

Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Fhe
50 85 1 =

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Thr Thr Ala Tyx
-t ‘ .70 - , .5 80

Met Glu Leu Ser Arg Leu Arg Ala Asp Asp Thr Ala Val Tyr Tyr Cys
S R - : 90 a5

Ala Arg Gl Leuw Glu Leu Arg Tyr Tyr Gly Met Asp Val Trp Gly Gln
100 105 ' 110 :

@iy Thr Thr val Thr val
115 :

" 2210> 186
‘<211> 120



15-1015 Leu Ser Lieu Thr Cys Thr Val Ser Gly Glyle Ser Xaa Xaa
20H2530 . ay Tyr Tyr Trp Set Trp lle Arg Gin Xaa Pro Gly Lys Gly
Lieu Clu 35 ,- 4045 ?rp lle Sly Tyr Ileﬁyég'yr Ser Gly Xaa Ser Thr
Tyr Tyr Asa Pro 505560 ;er Levi Lys Ser Arg Val Thr lle Ser Val
Asp Thr Ser. Lys Asn VIA 65 '707580 83/83 he Set Len Lys Leu
- Set Set Val Thr Ala Ala Asp Phi Ala Val Tyr 859095 Ala Arg Asp i
<212> X84 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xai Xaa 100105110 Nlt .
213> RLiETG R SSPRE R VaI Trp Gly GIn Gly Thr Lieu Val Th Val

<2205 13.5.120125

<223> Description of Artificial Sequence: Synthetic gamma heavy
: ©  chain protein seguence )

«400> 186 S ] S
Gln Val @ln Leu Val Glu Ser Gly Gly Gly Leu Val Iwvs Pro Gly Gly -
1 ' 5 ‘ 10 ' . 5.

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Sexr Asp Tyx
20 ' J25 30 - S

Tyr Met Sexr Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp "Vai o
35 o |40 . 45 :

-

Ser Tyr Ilé Ser Ser Ser Gly Ser Thr Ile ‘I‘yr Tyr Ala Asp Ser Val.. SR

50 , , 55 ' 60

Lys Gly Arg Phe Thr Ile Sei Arg Asp Asn Ala Lys Ash Ser Leu Tyr T
65 - 700 75 , e

Leu Gln Met Bsn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr"c:ys_; -
8s S 90 N

Aia Arg Rsp Glu Tyr Asn Ser Gly Trp Tyr Val Leu Phe Asp Tyr- i’rp U g

100 - .. 105 ‘ 110
Gly Gln Gly_Thr Leu Val Thr val
115 A 120
<Z10> 187
«211> 116 -
<Zl2> PRT

<213> Artificial Sequence

<220> ) ) . S
<223> Description of Artificial Sequence: Syntbetic gamma beavy = -
' chain protein sequence. - - : o

<400 187 . L v
Gln val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly.Axg

1 & 10 : T

' Ser Leu Arg Let Ser Cys Ala Ala Ser Gly Phe Thr Phe Sex fer Tyr
) 20 ‘ . .25 ‘ 30

Gly Met H;_s ‘rrp val Arg Glin Ala. Pro Gly Lys Gly Leu Glu Trp Va.l

25 . . 407 45

.'Ala Val Ile 'I‘rp ‘l’yr Asp Gly Ser Asp Lys Tyr Tyr Ala Asg sar Val ‘
50 _ 55 60 _



78/83

&

Lys Gly Arg Phe Thy Ile Ser Arg Asp Asn Ser Lys Ren Thy Leu Tyr
65 70 £ 80

Leu Gin:Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
- 85 . 80 . 95

Ala Arg Glu Asp Tyr Gl? Glu Gly'Phe Asp Tyx Txp Gly Gln Gly Thr
o 100 105 : *110

Lew Val Thr Val
‘ 118 -

<210> 188

"e21is 127

<2%2> PRT . .

<213> artificial Sequence

220> . - ] - C

<2235 Description of Artificial Sequence: Synthetic gamma heavy
: chein protein sequence : :

<400> 188 - : - :
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu ¥al Lys Pro Ser Gln

1 . 5 ‘ - 10 ‘ 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ser Asp
20 ’ E L2850 - 30 -

_Glﬁ Ty TYf Trp Sexr Trp Ile Arg &ln His Pro GYy Lys Gly Leu Glu
L 38 : C 40 S 45

Trp Ile Gly Tyr Ile TyflTyf ser Gly Ser Thr Tyr Tyr Asn Pro Ser
. 50 55 o .

Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe
65 . B s _ 80

Ser Leu Lys Leu Ser Ser Val Thr &la Ala Asp Thr Ala Val Tyr Tyr ‘
- 85 S o8¢ - - 85

Cys Ala Arg Ser His Leu His Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr
- wo - - 108 110

Gly Gly Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val
- 115 ) 120 : 128

C <210> 189

T<211> 119

<2i2> PRT : R

«213> Artificial Sequence

220> : : . A

223> Description of Artificial Sequence: Synthetic gammza heavy.
chain protein seguence ’ . . '



400> 189

3in Val
i

fhr ieu
Gly Tyr
Ile
50

Tep

Leu
£5-

Lys

Ser Leu

_Aia

Gln ';;19

<210>.
<21l1l>
<212
<213>

<220
223>

‘ser

Gl Leu Cln

Leu
20

Thy

Tyr Trp Ser
35

Gly Asn

Ser Arg Val

Lys Leu Ser

Tie

Glu
Cys
Trp
Tyxr

Thr

Ser

Thy

Ile

Tyr

55

ﬁet

79 .

Ser

85

Arg Asp

100
Leu Val
118 -

180
123
BRT
Artif

Bro.

Leu

Thr

Val

Trr

Gly

val

Arg

40
Ser
Ser

Thy

Gly

Va;r

icial Seguence .

Degscription. of Artificial

chain protein seguence

<ébb> 190-

Gln val
1

Thr Leﬁ

‘Gly’fyr

Trp Ile

Leu Lys
. 68

sar Leu

éys Ala

Gln Leu Gin
.8

Ser Leu “Thr
20

Tyr Trp Ser

. 35

Gly Tyr Ile
Ser Arg Val
Lys Val Ser

8%

Arg Asp Pro
10¢

Glu Ser Gly.

- Cys.

Trp
FYY
Thr
70

Ser

Ley

Thr

Ile

Tyx

55.

Ile
Val

Trp

val

Arg

40

Ser

Ser

Thr

FPhe

Pro
Ser
25

Gln

Gly

‘val
‘Ala

Asp

105

Seqﬁeu¢é: Syntheiic

Pro

Sex

25

Glnl

Gly

val

Ala

Gly
165

.79/

Gly Leu
i0

Gly Gly

His Pro

Ile Thr

Asp. Thr
Ala Asp
80 -

aly

Giy ﬁéu
Gly élf

His Pro

Thr

Ser

Asp Thr

75 .

‘Ala Asp
90 -

Glu Phe

75

83

val Lys Pro

Ser Ile Ser
‘ 30
Gly Liys
45

Gly

Tyt TQr Asn
60

Ser Lys Asn

fhr Ala Val

Pro
110

Phe Asp

Val Lys Pro
‘Ser Ile Ser
; 30
Gly-Lys
45

Gly

Asn

“Eyz Tyr
60

Ser Lys Bsn

Thr Ala Val

Bsp Tyr Tyr
: 110

Sexr Gin’
is '

Ser Gly

teu Glu .
Pro ‘Ser.
Gin Phe
80

Tyr Tyr

85 '

Trp Gly

gamma heavy

Sar Gin
15

Ser Gly
Leu Glu
Pro Ser

Glﬁ Phe
80

kTyr TYL -
95 :

Gly Met



80/83

Asp Val Trp Gly‘Gin Gly Thr Thr Val Thr val

1ls

<310>
<21l
«212>
<213

131
121
EFRT

<220
<223

Artificial Seguence

120

Description of Artificial

chain protein seguence

<400> 181

Gln val Gln Leu Lys Glu Ser Gly

1,

Thr Leu Ser

TYY
35

val Tyr

Trp Ile ély
50 .

Lew Lys Ser

&5
Ser ﬂeu Lys
‘Cys Ala

Trp Gly Gln

115,

«210> 192
«231> 118
| <212> PRT
213>

<220
<2235

Arg

5

Leu Thr Cys
. 20

Trp S8ey Trp

Tyr Phe Tyr
“The
70

Arg Val

Leu Ser Ser

85
Ser

Asp Arg

100

Gly Thr Met

Thr
Ile

TEr
58

Tle

Val

Gly

val

Artificial Sequence

Val

aArg.

40

Ser

Ser

Thr

120

chain protein sequence

<400> 192

Sequence :

Pro Gly Leu
ig. -

Ser Gly Gly

. 25

Gln His Pro
Gly Asn Thx
Val Asp Thr

75

Ala Ala Asp
80

Asp.ﬂis Pro
108

Val

Synthetic

Yal Lys

Ser il@

Gly Lys
45

Tyr Hig

60

Ser Lys
Thr Ala

ﬁﬁp Ala

Deserlptxon of Axt1£1c1a1 Sequence Synthetzc

Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys

1

5

i

Thr Leu Ser Leuw Thr Cys Ala Val Tyr Gly &ly sex Phe

. R0

25

gamma heévy

Pro Ser Gln

i5 .

Ber
30

Ser Gly

Gly Leu Glu

Asn Pro Ser

Asn Gln Phe
©BO
Val Tyr Tyr
a5

Phe

hAsp Tle
110 .

gammé heavy

Pro Sesxr Glu
15 :

Ser Thr Tyr
38 )



* L
Arg Gln Pro

Tyr Trp Ser Trp Ile
35 40
Gly Glu Tle Asn His Ser Gly Ser
50 ' . 55
Ser Avg Val Thr Ile Ser Val -Asp
&5 76 '
Lys Leu Ser Ser Val Thr Ala Ala
85
Arg Gly Gly Tyr Asp Phe Txp Sek
- 100
Giy,Thr Leu Val Thr val
Lo 215,
<210> 193
«211> 116
2212> PRT

<213» Artificial Sequence

L «220> : . -
<223> Description of Artificial
 chain protein sequence

<400> 193 S
Gln val Gln Leu Gln Glu Ser

Gly
i 5 . .

Thr Leu Ser Leu Thr Cys Thr Val

20

&in. Pro
40

Tyr Trp Ser Trp Ile Arg

as
Gly Tyr Val Tyr Tyr Ser
50 - 5%
Ser Arg Val Thr

85

Ile Ser Val Asp
70 L

Val Thr Ala Ala

Lys Len Aspn Ser
S : 1

Arg Gly Gly Tyr Asp Fhe Trp Ser

160
Gly Thr Leu val
' 1i5

<210> 194
<213> 128

Gly Ser

8

Pro Gly

Thr Asn

“Thr Ser

Thr
30

Asp

Gly Tyr
105

1/83

Lys Gly Leu

45

Tyr Asn Pro
&0

Lys Asn Gln
75 .

Ala Val Tyr

Tyr Asp Tyx

Sequenée: Synthetic

Pro Gly
10

Ser Gly
25

Pro Gly

Thr Asn

Thr Ser

aAsp- Thr

90

Gly Tyx
10%

T e

Leu Val Lys
Gly Ser Ile

Lys Gly Leu

Pro

Tyr Rsn’
. 60

Lys Asn
75

Ala Val Tyr

Phe Asp Tyx

45

Gln

Glu Trp 1le
Ser Leu Lvs

Ser Leu
890

Phe

Cys Ala
a5

Tyr

Trp Gly Gln
110

gamma heavy

Pro Ser Glu

B X

Ser Ile
30

Glu Trp Ile

Ser Leu Lys

Phé Ser Leﬁ
Tyr Cya

Ala'
85 -

Trp Gly Gin

110



82/83

212> PRT
213> Artificial Sequence

220>

223> Deseription of Artificial Sequence. Synthetlc ganma, heavy

chaln consensus seguence

220> :

:221> MOD_RES

222> {i16}.. (16} .
223> Undetermined consensus residue; variable amino

1220 :

223> ‘MOD_RES : - ]

222> (31)..(32) ‘ : , .
:223> Undetermined consensus residue; wvariable amine

220> .

:221> MOD RES

222> (42} ..(42)

223> Undetermined consensus residue; variable amino

:220>'
221> MOD_RES
222> (58Y..(58)

223> TUndetermined COnSensus residue; variable amino

:220% .

221> MQD RES

222> (102)..(112) R _
223> Undetermined consensus regidue; variable amino

220>

12215 MOD_RES

222> (114).. (114} . ‘ »
223> Undetermined consensus regidue; variable amino

:229>
223> MOD_RES
222> {116)..{116)

:223> Undetermined consensus residue; variable amino

400> 194

ln Val Gln Lew ¢ln Glu Ser Gly Prc Gly Leu Val Lys
i 5 . . "10

‘hr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly ser Ile
20 S 25

=1y Tyr Tyr Trp Sexr Trp Ile Arg Gln Xaa Pro Gly Lys
35 _'-40 . 45

rp Ile Gly Tyr Ile Tyr Tyr Ser Gly Xaa Ser Thr Tyr Tyr Asn Pro A"

50 ‘ 55 _ 60

:er Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Sex
65 774G . ‘ 75

acid

acid

acid.

acid

acid,

acid

Pro Ser Xaa:

Ser X
L]

15

za Xaa

Gly Lew Glu

Lys N

en-Gln



83/83

&

he Ser Leu Lys Leu Ser .Ser val Thr ala Ala Rsp Thr Ala Val Tyr
. 85 _ 50 95

vr Cys Ala Arg Asp Xaa ¥aa Xaa Xaa Xaa Xaa Xaz Xaa Xaa ¥aag ¥aa
100 ) 105 i1

Pyx- Xaa Gly Xaa Phe Asp Val Trp Gly Gln Gly Thy Leu Val Thy Vail
115 “ 120 ) 125



