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SUMMARY [0010a]in a first aspect, there

is provided an isolated antibody that

binds the extracellular domain of PRLR

of SEQ ID NO:2 with an equilibrium

dissociation constant (1<0) of 10-6 k4 or



160121The materials and methods of the

present disclosure fulfill the

aforementioned and other related needs
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he.06.275 2, he.06.275-3, he.06.275-4,
XPA.06.128, XPA.06.129, XPA.06.130,
XPA.06.131, XPA.06.141, XPA.06.147,
XPA.06.148, XPA.06.158, XPA.06.159,
XPA.06.163,

%osmyely or negatively activate PRL



XPA.06.167, XPA.06.171, XPA.06.175,
XPA.06.181, XPA.06.192, XPA .06.202,
XPA.06.203, XPA.06.206, )(PA.06.207,
CDRS set )R AL 0] Kb, B6p2: 255 XPMQ6 14 99 through 113
of SEQ ID XPR%06.219, XPA.06.229, XPA.06.233,
[6016b} XRAEO@C%S#;%PA&GLQ&&ICKP Apga@naéélﬁcal composition
comprising b 106, BE 7 X lhdv06d 0 42maceutically acceptable carrier.

[0610c¢] In a third aspect, there is provided a kit comprising a therapeutically
effective amount of an antibody as defined above, packaged in a container, said kit
containing a second therapeutic agent, and further comprising a label attached to or
packaged with the container, the label describing the contents of the container and
providing indications and/or insiructions regarding use of the contents of the container to

treat breast cancer.

[60104d] In a fourth aspect, there is provided an isolated antibody that binds the
extracellular domain of PRLR comprising a variable light chain amino acid sequence
SEQ ID NO:88, and a variable heavy chain amino acid sequence of SEQ 1D NO:90.

[6011] The nucleotide sequence for PRLR is set out in SEQ ID NO: 1, and the
amino acid seqeunce is set out in SEQ ID NO: 2. The extracellular domain (ECD)
consists of amino acids 25 through 234 of SEQ ID NO: 2, which can be divided into two
major domains, S1 (amino acids 25-122) and S2 (amino acids 123-234). A number of
different isoforms of PRLR have been identified: long (L), intermediate (I), AS1, an
inactive soluble form (PRLBP), and inactive short forms Sla and Slb. The exons and

nucleotide regions contained



XITA.06.983, XHA.06.275, XHA.06.189,

or XHA.06.907. 10014]In another

embodiment, an aforementioned
within each&ﬂtixbod:)ﬂiwmpﬁiﬁgﬁe l, Qﬁﬁmﬂarﬁdﬂib(ﬁ@gg\?&e disclosure
contemplategfalaih%-ﬁ aritihodigls S1 domain and/or to the S2 domain. Such
antibodies t%%ﬂﬂt@é?ﬁh@aew}%@el zc‘phff isoforms. The disclosure also
conerpia e s 52 H. 09781 e 0627822 lgreter (v
intermediate_and o ive is intermediate an
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CTTS XPA.06.158, XPA.06. | 59,
[6013] é énes{ Fgﬁ\aﬁgoiygl?at kpgktﬁéxiaf?ﬂlu ar domain of

PRLR with an < u11 F10, 1s§0c13,110n constal er and competes
with any % %b@@c&lzgﬁm bé&gé 3&%;&5 he jé%?;, he.06.642-2,
he.06.275-1 XRADB 202 %131 0@39?’7,5%'3&?@@625% » XPA.06.129,
XPA.06.130X R 061 20 75PX P06 200 XP AO60212, XPA.06.158,
XPA.06.159X P 06! 21 7XPKPAD6 229,0KPA. 08428978, XPA.06.181,
XPA.06.1925 PO AP FPAPIANG P BE KP ADE8ZT, XPA06210,
Xe06212 SRS B A% PEAIDE BT KM ATIEGAD, XPA 06235
g

XPA.06. 239 XHA.06.275,
XHA.06. 189X<H Iy b?ﬁﬁmgpzﬁﬁ)%gfi@)%o is'provided. By

the term ¢ arwqulllbrluln dissociation constant (Kp) of 10 M or lower™ it is meant an
equilibrium dissociation constant of, e.g., 10 6, 107 M, 1078 M, 107° M, 107 M L1011 M
or 10 M (i.e., a number lower than 10 M). In another embodiment, the antibody binds
to the same epitope of PRLR as any of antibodies chXHA.06.642, chXHA.06.275,
he.06.642-1, he.06.642-2, 1he.06.275-1, he.06.275-2, he.06.275-3, he.06.275-4,
XPA.06.128, XPA.06.129, XPA.06.130, XPA.06.131, XPA.06.141, XPA.06.147,
XPA.06.148, XPA.06.158, XPA.06.159, XPA.06.163, XPA.06.167, XPA.06.171,
XPA.06.178, XPA.06.181, XPA.06.192, XPA.06.202, XPA.06.203, XPA.06.206,
XPA.06.207, XPA.06.210, XPA.06.212, XPA.06.217, XPA.06.219, XPA.06.229,
XPA.06.233, XPA.06.235, XPA.06.239, XPA.06.145, XHA.06.567, XHA.06.642,
XHA.06.983, XHA.06.275, XHA.06.189, or XHA.06.907.

[6614] In another embodiment, an aforementioned antibody comprises 1, 2, 3, 4,
5 or 6 CDRs of any of antibodies chXHA.06.642, chXHA.06.275, he.06.642-1,
he.06.642-2, he.06.275-1, he.06.275-2, he.06.275-3, he.06.275-4, XPA.06.128,
XPA.06.129, XPA.06.130, XPA.06.131, XPA.06.141, XPA.06.147, XPA.06.148,
XPA.06.158, XPA.06.159, XPA.06.163, XPA.06.167, XPA.06.171, XPA.06.178,
XPA.06.181, XPA.06.192,



X flA.06.907. Jo another embodiment, an
WO 200‘%/aﬁmementioned antibody is a chimeriecmuszo776160
ntibody, a humanized antibod 6y
XPA.06. 2()7 XPA 06.2 3 XPA 06.206 éPA O% %)7 &(PAO 7’10 XPA06.212,
man en meeré man

XPA.06. 217 XP 19, 6.2, 9 A 06.233 235 XPA.06.230,
nibedy: A stiak Shaihant (,% or an

XPA.06. 143 1—11%86 ﬁﬁg I(ﬁ 4 X rf]\ 06e9t8‘5ar)_](8 275 XHA.06.189, or
XHA.06. 907 rlﬁﬁgmmgbﬁ 1m§zﬁ dﬁf%ol’éﬁ%??fdoaﬁ%’ad’f %chnmenc antibody, a
rumanized WSS HTEH At Tedst SRS Aliho" dese
antibody or Wﬁﬁl)ﬁdéﬁ@ﬁeﬁ |§ g%%}ﬁhﬁ éatht an aforementioned antibody is
pIowded in 816?13[.(%%%??6%50@%'\8@8 u&‘ng is substituted by a corresponding
it of s SR BTG IR BF BOHHEr At e
embodlmentRméﬁﬁBBxdvewtgﬁiyé%%ﬁFd?vIécﬁ.i\blgtdlwféﬁf]o acid within
« COR o gt BB 15" POV et
SRXHA00 3 JGAICH AL TEASL O RN e Withif Zs =627
£ XPADS DRI AR AHTBOUY Sl M EALS 47
XPA.06. 148&%%. %@%%9&P&H%@R{%OGITZP’(PAO6 171,
XPA06.I7SCRBIATOB DTS e 06 545 37 S 16 5754205
XPA06 20 OB, DPETA el DETR TGS, e 9612782 2,225
XPA062330B A0OE B, KPATIE 429, P .06, 13000 64
XHA06 933PI B671. 314 KPR, 06 1L O KPR GBI 72 cxresponding
residue of 2 PesOBA] A@?Wp@t%a%%}l}@ﬁo@6 fllalg’ther exemplary
embodiment)@p;@}%p]i@gl’ sy DG 17 ,m)(»psq ;@Bﬂ_slﬁpg_z’xmino acid within
4 CDR from)FYNI06, T8 IXPIADS $8LIX PATB P98
chXHA.Oé.W@@@?Z@@;OW:@@@@SE, )@p@7@6?@6?753 he.06.275-
4, XPA.06.1CP¥RADE 2D TP P 008 203 X PYROBL XER.06.147,
XPA.06.148)XPAIOBRAFA K PANDE 210, X, 06 5296171,
XPA.06.173XPAIDB 1233, K PAD6 2 3B, XPE. 16 2396.206.
XPA.06.207)PAOB I 95, I HABE 567, XXM 066426229,
XPA.06. 23 NHEHAOOIB 083, OXBHAXOBIRIS )H I 0618, 042
XHA.06.980KDAHAR D690 Tisss glbstitotedt isb,ybaimted by a corresponding
residue of a @@rﬂ@g@gﬂdm apetgichuteodf sgected from the group consisting of
chXHA.06.6¢D pmgpg@jing.(@@ﬂ of @Kothet06.275-1, he.06.275-2,
he.06.275-3 aRt-PRI-R aintipoxhp. o 2an@th@n 30, XpA.06.131,
XPA.oe.141@xemﬁp|aarypembgﬂ;ﬁmem;aﬁm.%.'1 59, XPA.06.163,
xpA.06.167aferementionedrantbedy isprovided4ns 202,
XPA.06.203vwRICH. b [Eas s orTexantin o aeklowithixp 806 217,
xpA 06.219CPRdrom@mentibotly seleeted bormAhe s,
group consisting of chXHA 06.642,
chXHA.06.275,he.06: ’642- 1, he.06.642-2,
he.06.275-1, he.06.275-2, he.06.275-3,
he.06.275- 4, XPA.06.128, XPA.06.129,
XPA.06.130, XPA.06.131, XPA.06.141, X



100211In addition to cancer, another
embodiment of the disclosure provides
an aforementioned antibody for the

XHA.06.56RreNentian andiosteatme s 0fia 06189, or xHA.06.907.
In still anotBUEOIPARGNG ﬂfﬁ&i}éﬂﬂmm&;gnym@§%ich one ot two
amino acidGitglis@roets. tEhenantibodies are

{0015} eS{P%QlQJJ)én%&%% Ig} Bg %M&QHQ gﬂ aforementioned antibody is
provided th@PAGIOKIALING, ©F %,973:“5!89;5@ BBEASESy3. 04, 05, 96, 97, 98, or
99% identi@oﬂlapgg&] ghama%mlimm&l n@a@ngégg to the antibodies of
chXHA. 06 smflammatory, oRmPANENL.od DESEChe 06.275-1, he.06.275-2,
he.06.275-3dise@sesringtude,; hut-arennot limited 10, xpa.06.131,
XPA.06.14 autehmmunecand. inflamnmatory diseases xra.os.163,
XPA.06.165 UG a6! By stentic ilapus erythe matosus, xpa.06.202,
XPA.06. 20 SKIRYsdiscoith lisps, lupusnepkmitis,212, XPA.06.217,
XPA.06.21% 5B 4S%Es XA QXDFPRBIitIs, 06239, XPA.06.145,
XHA06S6TREIAARAG: Bt HOETiRItet 265, JMeRites. or X1A.06.907
0016} arthritisy shedmatoeidrasthritis ﬂﬁ@ﬂ@uﬁqprises a constant
region of a &pthriti)gboﬁaeiiceﬁﬁegyﬂdﬁom&w&ﬁkwﬂﬁiﬁ@t chain variable
framework gp@ﬂgﬁﬂihi@}aamdbg@uty]@ﬁh ﬂiti&; E@j@@t&@ﬁbdimem of the
disclosure, g5f gfpfepeefarropPtisuestramsplantyein the human antibody
sequence is Hyp(é\fqé@mgr’laaeqﬂé\f;p bhmm@csq«ej:e@tj@ppe, an individual
human ermERARSIMGT At VRS IS HsEdieaseamultiple

[0017)  scétervsis) ity pepdginsynadsemeioned antibody is provided
wherein the Iygylydrteritissnedosay primarnyubiliaingd 1¢G. 1M, 1gA, 1gD,
Ik, a fragsigphdygist inflamnrinatorytsewel ldisease gmbodiment, an
aforementior@?@ﬁimgdigéﬁaw rbligicis: digeadein constant region is a
modified or(d]ﬂ?@ﬁ:_cggﬁéﬂ]%’zelﬁ@ér@"plaﬂﬁy) ,In another embodiment, an
aforementioxgﬁa[\giﬁwmﬂﬁgiﬁéﬁéﬁﬁ@} iﬂéill-ilblxiieilb(i'ﬁociation constant of 107,
1 10" or dh i STt huRe HEBIe e formentione
antibody is %“%Viodeiiacsola’n riéicrifear é(ﬁséﬁﬁﬁe 5 é‘%ﬂ’iéﬁf‘éf CDRs. In another
embodiment, an aforementioned amibodﬁ is provide B%xé)rifgf)é?ﬁxgervaﬁve or non-
conservativeg}gaan\g/el% lglvxlij EQJEQO elr'glteeris rrqms.. n)s/till other embodiment, an

. rpura, autoimm ne.teﬁ roiditi ,,@raves o
aforemenncn}-é)(i‘J aptll'éo%f 15 provm:d vlahergm { e(?l.g f. .chain_constant region is a
modified or gl’&ﬁ@éoelar;!;#aal%m mes?nt ((?ontsg_ytrrgélolllqt,lgkalmamglp c%ain constant
region, a fragglgmg‘l'g:?ﬁ QI§)§I§\§§]OYQ%%QIJC fatlgue immune
dysfunction syndrome (CMDM,

poly/myosins and dérmatornyositis,
eryoglobulinemia, thrombolysis,
cardiomyopathy, pemphigus vulgaris,
pulmonary interstitial fibrosis, Type | and
Type IT diabetes mellitus, type I, 2, 3 and
4 delayed-type hypersensitivity, allergy or
alleraic disorders, unwanted/unintended



at least 95% homogeneity by weight is

provided.In another embodiment, a

pharmaceutical composition comprising
0018]  the: aforsmentionad. antBeeyaR.Aiody is provided that
inhibits PROREIMAEeRUtIgEHY Boceptabl@CAHREISuion, inhibits the
induction o'f)W@e@syf@@@ﬂﬂdnlyeﬁﬁh}oth@ﬁon of Stat5 phosphorylation,
inhibits theélf-ﬁﬁt@d I‘f'ﬁélﬁf pﬁ):‘gipg@mrpﬁg‘i/ﬂgnﬂhts the binding of PRL to
PRLR- aforementioned antibody comprising a
00191 thérapeuticilly effedtive@maounb@l anher inhibits VEGF
production sgifispsEfgesfithe disclosure, packaged in a
{0020} contai ﬂ@meth@bwﬁrﬁﬂtlﬂﬁﬁuyeﬁmmm@yas provided that
inhibits thes%@ﬁ@rtﬁépapegti@llagemg and:tbrth@fent, the antibody
nhibits prolelesps (ISiHE A ket attaekied to'or
[8021] pa@mge’dmmfth@ﬁ@ﬁmm@bmtbfehlaah‘el)sme provides an
aforementiopfd nfigit fothiée conteives :of theegontain enoimmune and
mﬂammatoréﬁléeaﬁeisd\/@ﬁﬁ i;nd" f@af 6Pfgeseﬁrf7dﬁmcmlly useful in preventing,
el TR R AP i B ot ammiors
compon ?_(lese lse ses 8crlut0 treafre nﬁCéFmF to, autoimmune and
mﬂammatorgl)"(:hgeases stch eg'lsr}!s emic fupus erythem osus 1512.1 lupus, lupus
nephritis, SQJ&%Lgegﬂam“ag}9th‘§£tg ubl odu]lI Eut ﬂtg 1mlt€;dE to juvenile
arthritis, rH@HAQY |Qx@gt1\!v h@&%ﬂ:t T 9”?@&'&@ L na'o%l@ ankylosing
spondylitis, dd ROkl €6 tﬁr@_fduﬁﬁj ﬁ)éﬁl bgL. OEQQ@Z Hsplant, hyperacute,
acute, or chigmnotheembogimentsafthe.diselosutesan, hyper IgE
syndrome, paipititydyd yothat ioimrdsbive extrsiceliabaratory bowel disease,
Crohn's diseiisnieliti OF PRIGR eoMpSing-avarialliemune hepatiis,
pernicious aﬂﬁ?ﬁ, éﬁ‘éﬂT‘éﬁﬂﬁE g& a}%ﬂ%lﬁi&lé gcé{%{z@d myasthenia

gravis, autoi ombo topenic U 1 ﬂz-bis ve’s disease,
Hashimoto’s ¥hyr01d1tls u‘gn%LePco 6%% %tlfﬁa Ialflﬁf!‘g% gnnlglg dysfunction
Q

syndrome C% d)s Jul émg‘ &rma dm osltis, cf thrombo sis,
chdlomyo;aﬂ’lg éh,:x_bﬂgzs \431%&15 §1§ﬂa§l nt@?m??éﬂr ;f’Type’] and Tyge 1
diabetes meﬁés 6/;3 69 ¥ éL)d Z%elZy@i @%;h%nse&@uvgﬁ allergy or allergic
disorders, u@dr@Fuaineh L6 lﬂﬁi@EOMkﬁtﬁds 73] a&@ﬁaﬁr proteins, asthma,
Churg-Straugs Fﬂb@dﬁ‘h@fmlc &‘W‘a.ﬂtflbwytthaﬁebﬂﬁlﬁis mb@lc and irritant
contact dermaiéis Apestiitl 4F dhotiain o PRERCigoprovided. idiopathic
inflammatory g yppH %réiﬁgﬂéwaﬂﬁﬁrefﬂ%w ety erpriiaéplammatory
demyelmatméaoldneuro at é%ﬂ?éll‘gcted from the group

consisting of SR) ID NO: 20. 2, 24, 26,

28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,

50, 52, 54, 56, 58, 60, 62, 64, 66, 68,

70, 72, 74, 83, 85, 87, 89,90, 93, 94, 97

and 98. In yet another embodiment, an

antibody that binds the extracellular

domain of PRLR comprising a variable

light chain amino acid sequence SEQO ID



(h) analyzing a second sample after the
wo uesititi@tion of the treatment with the caneefuszmrsico
therapeutic, wherein a reduction in the
[60221 Inl ér\?@flﬁlfﬂﬁﬂa‘gb Hﬁf?f&f@d“?ﬁ@@b}fﬁé‘ﬂﬂﬁ@m is conjugated
to another GARPAHGHIGTAEHE R&atment with the cancer
00231 ntherapeuticindicatesthespatient:is antbody to the
extracellulaf @GRV bﬂg’ﬂm&p&lﬂm fbail}ly weffective.dos @rovided
comprising OF thE Cancemn ihﬁﬂ@ﬁﬁiﬂl{iﬁmlﬂsi@g releded PrRLR with a
candidate a@iFABQdiFaent thecancer therapeutiGisian:xma 06,642,
chXHA 06 ZRD@MdY: a6 0reing @y 1006 Ofsthe: 06.275-3, he.06.275-
4, xrA.06. ahove idescribed emipadimenis. BRIEFA 06147,
xpA 06,1 4D D G RIPIHQN © ke K DRAVWINGS 4 06,171,
xpa.06.17{003.64. Bigurend i showsdhe geng 203, xpa 06206,
XPA 06 20 AKIANGSIMER @AM @XLHES N MAMOUS, xpA 06,229,
xPA.06.2339005M% G PR L3R {OQ3BL g es 243 06,642,
XHA0698@&@%&@%@“@@59;5@@@6&6@ ; detecting binding affinity of the
candidate aﬁ&y%i%%giﬁd@@ub@gi%g(?&h Qlﬁiﬁfl&:!ﬂ;]ﬂgody as an antibody
useful for thP D&@Bﬂ Q&M’f@sﬂ@ﬁr etﬁiqﬁgn']{gﬂQ)Zd&@cogQﬁztgpl 0°° M or lower is

detected. murine anti-PRLR monoclonal antibody;
[0024] 1 6 %S}emts C?t%qu f’l Itvj:l_@Bltll67tlb dies and
Hj’iltﬁ) §g Ilniiji} ametgod o g% T;_]ma 1C a fllnf; antiboqies an

ereenine GRS “é%’f "c“%f?n‘hB‘ y“bu | Profferatign™ ©

treatment of Cfncelr_lfél ldF% csom usm the s of erda ﬂlq -a candidate antibody that

contains mo 6 A T_to orlljrcaé t%o a1ﬁ160\,\1,01dﬂ%/1thm ﬁ\é&?%fof anubodles
chXHA.06. c']h S ezg:?ﬁhé: (ééﬁﬁ) H:)? 6ﬁ2]%§el()ﬁ:%75 1, he.06.275-2,
627 R D BHoSpROR(atGH. 0 xeace 2.
XPA.06. ]41FX ﬁng 14} AXI?/&) ﬁ%WSA éS%ﬁPéﬁ%] i% XPA.06.163,
AU i ScfibrEd: A5 Weil'a die 0o
o 0201 ARG GRS (HSHINEaY: o 5217
XA S SRR 06 T 287 KPR 061128, 00145
00555 (54 3 SR OB 8 KPALD 1 o iAo
contacting S PP KR T, LA, X 1 R e anibody:
detecting bnfggz}g(lpj»\ofolg ng?t%pikef@@jzml’ypeptide; and identifying said
condidate X BADB.1PLYKPA DB 178 KPADS 1B 1 brium
dissociation se ALY 4 KPRIE202, XPA.06.203,
A.06.206, XPA.06.207, XPA.06.210,
XPA.06.212, XPA.06217, XPA.06.219,
XPA.06229" XPA.06.2133, XPA.06.235.
XPA.06.239 which had greater than 80%
inhibition in the pERK assay. Figure 8
shows the YE and Via amino acid
seguence of antibody XPA.06.145.



Figure 15 shows Anti-PRLR mAbs

synergize with cytotoxic drugs in combi

nation studies. Doxorubicin (top panel)
0025 and sGisplakinRattom.PANEI MWELEE st an antibody to the
extracellulag@iministered with anti-takh.canatral Aftncer comprising the
steps of conggrttpeR REaR inAb eheXiAl 06:6424idke antibody that contains
at east 1, 25 - PR I BHKEH AX0B: D752 &l §6.275. he.06.642-
;(’P:eo'géé;t’xﬁ/n*f (?sléZéH>s§ﬁ%ﬁ€r§}‘r7\7\/é%°élé7t5e¥nﬂﬁéé7bﬁy iiigfi =
xeaoo sCERGE GIA draty<it dfidls igagitea Tl on
XPA.06.18@SXI?‘_ : .lé\i,'a%ﬁ\).oaz&gu_% D19 W}?Pk‘(%%?n XPA.06.207,
xpa.06.21ENGINGSTedrgtain antisPRIR fu REHNONAL  wp4 06233,
xpA.06.23Charagieristics i 1T AR RROSPRANVIANON A o6 083,
XHA.06.272352Y8.1 b Add)rcallswers incuhatedaith modification
of one or twhp grid@[)jg;iWﬂqmgl'mnﬁaﬁedtwﬂﬂﬂ@&ation or survival
of said cellyyirh oiden PRk (@Oﬂghﬁ@ foral additiomad useful for the
treatment ofg@cm'iﬁ_decrease in cep:@g)ufpééolqurraip@iﬂegﬁw
[0026] hunydnizeect aﬁbﬁiﬁ?dil_tLaRleaﬂ&ib@d\yng a subject suffering from
cancer, inclysiye el iefete st fircte itly Frlvibit thesl gFowthofer. comprising
the step o pERIISEBSHABIE BELT FSIPRLR Cldfgpeutically effective
amount. InB'1 éﬁfﬁﬁﬁé}ﬁ)d&éﬁﬁé Weclaécartb\kiﬁxsfnhwgeor prostate cancer. In
cnamenPIESENGS O PRITTEOA) 1OV ABEE witt? o
anthl'acyclingm%gigagitg%bggn%qlrggtéégo %Q:Q,me of the foregoing
topoisomeral;m%iﬁmmﬁgigmmggyw@{ l(!m.&ﬁ@, chXHA.06.275,
he.06.642-1 BERgREEredr v ersionss.E GoR MaleSe 2754, m sl
another embgj@r@tal @(ﬂ]@t@d’hﬂ'@iﬂ@aﬁﬂﬂﬁﬂ R@iatlon therapy or surgery. In
still another regréssion enahsis. of thigeCamnetifitSr PRLR expression
and HER2-npmjeiasio 1S el B rowittiibyitlio peaofis an anti-Her2-neu
:ntibo«;sii 1 agﬁ&ﬂjgb?ﬁlm%’l?ibfct%ﬁﬁﬁfgedfr PRL.R exprejiio;l andI ER
Xpression, CIC1 1 O erapgutic 1S, a - H 1DOay. na
furiher embg;}lygﬂfét\ﬁpﬁ'sgo?reﬂl;?o%iﬁgasaaggﬁfﬁqéclbféb%@yiﬁégre foz use in
medicine, ingmﬁg Wme$ybegﬁjntgap ceanoclélr.slltr)\lo&er-e(i"nbo l%g"n]tso,rtﬁe disclosure
provides the%é@!;ﬁall@ﬁ@&)t@qf%EG%Q@EQQH@QUQAUMLQ@ of a medicament for
treating a caﬁkfxmm oy &%IQ@ZE}EEQA z[@g’edt mé%xpoination with
a second therapywige @aysﬂaﬁ@ﬁtar@@tiblghbﬁﬂjds

intraperitoneal injection of oPRL was

administered. Contrgl animals were

injected with saline. Two days later a 20

up bolus injection of oPRL was

administered intraperitoneally, and 40

minutes later tumors were collected and

evaluated for p-STAT5 by immunoblot or

IT-IC. Fig. ISA, Western blot of 80 ug of

Tvre94 p-STATS: Fig. 18B. MC of Tyre94



in positions determined to be unlikely to

adversely effect either antigen binding or

protein folding, while reducing its
0027]  IMALARISKIRIWINFQSREEE 10 RAOMIIBRketing a wmor
cell expre@ﬁ@/iFﬁﬂﬂm&nbr&yﬂtmﬁigﬂnag GONtINIBGhistering an
aforementiopaO difted/ he’a\zyeamdéolmdi@hnﬂimai Rvarable in another
embodimenigsigfiscare: construbted andelinkedto: the subject is a
uman. hyman y heavy chain and/or kappa light
[6028] CHa@ﬁlI@mﬂg{gﬂﬂo@f’@gﬂgﬂSsoﬁgﬂymmmta molecule is provided
comprising |y @gplpgtidhainesen ddighchaéinheonsgtant light chain of an
cloremeniopg iy e SEE e matiorwithy comprising
o af“eme“béeﬁa‘fﬂ%ih EhgitieercairatiBisys ° oo con

sequence 15 ().Vl In_yet Ino r e 0d1men1 a host ce mprising the
rnap hom ahé’

aforementlone Vec ror gllorementlo nue GIC rc!mo C.U]XIS provided.

ht ch aln genes are Iintroduce

[0629] gln snll agj)tg ﬁ eéaéﬁgn’glﬁ di fﬁ&ardecgdﬁ%e aforementioned host

cell to produce an antbo y, c%mgr)nsmijcultun the ost cel der sunab e conditions
and 1ecover1rr%C§ 1d amlljgadr)-/] 1s| provide stl? "apothe em ment the antibody

produced bﬂ(&%@!mﬁg\ qumyﬁg&enze
antlbodles accordln

[6030] 1 anot 1er embo l(?rg an al ore entipned an igat is purified to
R

at least 95/0 Qn\é%n IOn Ig [5) another’ embodiment, a

pharmaceutltllc Qﬁn 4’@011 Qﬁp %Zaﬁgh n@lbged a;lln’ibody and a
pharmaccutlk&ey%eg%ﬁ'cgmp% ]9@/12635 3 1113.06.275-

[0031] XPAét a@&'ﬁ%ﬁén&‘odlmeg 6a I:!'? C%l’l’l)l(lgl)lé a(r)lgf%%gﬁt%(ned antibody
comprising zP Mgulg; ef%P éaQﬁmJtél'i]an )ExPBAHQQ 'tgre d?st:losme packaged
in a conlamXPIA @6 01;140831@( Po&a@i@g Lﬁo%'?h%m@@ﬂlagm and further
comprising XPBPA 061163 ,09@)@&&6&116%(; %RA@Q@@Z&I, describing the
contents of RRDE: PESXKPA 06181 . PROBAB2recarding use of
the contents WhAcEYGIROD 1r%tp¢1‘c@65 P0OBdeX Pyer0@2080diment, the kit
s provided e tygoper KPR 062910, XBAL06'212.

[0032] X AOB 2 FoXPADB2ERI0XPAIOGBRD hat binds the
extracellular )Q‘PIA“@G PZ:P;S c%pﬂ]%vggge el N]@Ga@@g acid sequence
P e WT’“’"WE‘("‘%W?‘% A .51,

KEA OF 983 XA 067160 Al

and 96, is prov1 anqQther t, an antlbod }% mds the extracellular
domain of P%L @v%cﬁ cor-f rlsmiojrvar al)neg ny ain m ino acid sequence

selected fmnS@%%Emnm(Qg'Q@E@@ MERE, 9%’9?'5@ 40, 32, 34, 36, 38,
40, 42, 44, 45Nithshie, Arserican Type Culture
Collection (ATCC), 10801 University
Blvd.. Manassas, VA 20110-2209 (USA),
pursuant to the provisions of the.
Budapest Treaty-, on August 17, 2006:
ITYBRIDOMA NAME Al CC DEPOSIT
NUMBER HA.06.567 PTA-7794
X11.4.06.612 PI1779 XHA.06.983 PI1.796



XHA.06.907 PTA-7799 WO

2008/022295PCT MOM | The definitions

below e provided as an aid to
62, 64, coupiderstareing thesTnvention Morend 98. In yet another
embOd’me‘édm@Ié?@thaGeﬁeﬂaleeiefmlmomatrb@fﬁﬂilR comprising a
variable 11 a’}tg@t agﬁﬁyézﬁchm %Nq\' @Qﬂd‘aasvag@ﬁheavy chain
amino ac1d sequence g rov1%§) y‘p; Pﬁ at&er embodiment, an
antibody th%E% 1e ex racel u(l-)aradomam 0 mpri a vanab e light chain
amino acid E@L\él@gswm%@m(a ga&@i@@y m sequence of
SEQ ID Nsequeneeias SEQ ID NO: 2 and natural y
[0033] OCQUH. mgn@'lﬁb&{ ﬁ&dé%eﬁﬂbl@@ré’ %Iﬁim&ly is provided that
binds the cthesmof. JdnkDyofPtaitn @Srﬂé$@@iﬁ%rﬁé}ﬂ chain amino acid
sequence off @if@ 8 fO: therextraiael hutar portiomn efdMiuRce of SEQ 1D
O 95 hepESSREIBY A atit S5 @Bedlular domain of
PRLR compr 1§ Qara e i c lnil’él iﬁﬁqﬁﬁ;ﬁ%?ﬁ SFé%ID NO: 91, and a

ain

variable heavy ch In still another

mino acid sec ence of 4 is 10v1de(il
embodlmenU%eg\th,@J)e!ﬁt E '[§e tthéjilQErQB m gf 91%4!{ comprising a
variable ligiQ) WMMIMQJ%J&@QJWBQGIM a variable heavy chain
amino acid m@lgﬂamb bemgnn yaeb@d embodiment of the disclosure, an
antibody thih piyde e espeslidendrticpahtitfou s o@iisamdsing a variable
light chain ﬂng% 1§ T@lﬁgz}ﬁ-%@ {Bﬁlﬁsﬁeaﬁ ééimaélﬁaeavy chain amino
acid sequenge lﬁé%rous “fefer to or describe the

[0034] 1 he (i SHF t that binds the
extracellula Jj am_éz)fl ﬁ%m@gﬁéﬁf ISHa Varlab;aeFIsq ﬁ?gltam amino acid
sequence ofI%B/IBI)Qé Qér\%‘c}% eavy ¢ pS{ n amino (a:’c cfa%q ence of SEQ ID
NO: 97. IIC@“HQFQMQHT%%QH‘QI@&P&&%“%@I rﬁ!ﬁ ﬁlar domain of
PRLR comfititeamrnot limited (eibreast,canGersrealom: 95, and a
variable } L}ea@aﬁwmkqd@qwﬁ@é?“%\@N@ah(selk)viumgn yet another
embodiment ghet?élf.od PH%tk@gﬁ@gﬂ-]u 1&3?1&]@1{{ comprising a

variable | 1ght chain amm aci uence of S g\Id a varlable heavy chain
amino acid rs)eaquence (%Ssgg e\rO p)r7ols prowde(? n a]ﬁm embodiment, an

antibody tl t1augﬁﬁlr@[@ Gangsla Q%MA)%%BQ% Q€1d§ rising a variable
light chain GBa@AGEY S&MSBSE-(EHGW%EHJS AFkble heavy chain amino

acid sequenqrytighgaRtionoperformed with the intention

0035 ofipreventingthe: development-9r.alering: vinds e
extracellulartipmapathotegYRoR aidiserder: Recordinglyy fold, 100 ©
20,000 fold i B HRIHRFEIR o BEHIHEAPELIIE00 o, 10.000 to
15,000 fold 17820 to 1 OOO&GBerm%‘)CﬁCle(}OO fold, fold lower than the

extracellular cromam ole UFiN

preventatlve measures. Those in need of
treatment include thdse already with the
disorder as well as those in which the
disorder is to be prevented. In tumor
(e.g., cancer) treatment, a therapeutic
agent may directly decrease the
pathology of tumor cells, or render the
tumor cells more susceptible to treatment



[0070]By "neutralizing antibody." is
wo 0sfieiant an antibody molecule that is aljteus2007/076160
to eliminate or SI n|f|cantl reduce an

PRIR is prov'#ed 1 a rglated mbod e afo1 entlo ed 'mtlbody binds the same
cter runcuon O ar e 9

epitope as he. Oh.27ﬁ4 Il‘b still noth éré%)rl ent, Ian annbo y that bmds the extracellular

domain of f n,l,nm'm PtE}LiTi Z{}i?’] ewzg[:_ll tﬂat élgmaeu;[ of nlfltl‘)lé F&?LR and the extracellular

domain of rat PRL%i é fd In another embodxment ay antlb()(tii/ that binds the

eliminating or signific
anacellulmr%o 1ljm Ioﬁ éurgﬁ rg me nd1 d F]IC Ivc\/)1|t,l]1 ans = u1hbnum dissociation
constant (K,a of IO%nMe 01a % cu xonlded ] ’lt embodunent the aforementioned

antibody bl ‘Pééé‘ﬂd HFsh 9% 100711 The term
[0036] In' %almbmﬂdyhbvsume@ie mothecroadestsgensgetity a subject in
need of teagd iClu @8R Ilyuag$enfrb|:e@]&ntqm@[eg’a sample from
the subject; myohocienalantibedies; pj@}(y@l@m]alon of PRLR, Jak2, Mapk,
suis. Erk1/antibodiessmuldspecificsantisodiesife jgg Mk, su,
Erk1/2 andipispecifieiantibodies);:antibocy fragrmentsod. in
another emtfld@e:camdoinds &nﬁi&g@@ cén&;@]qrd};ﬁbh, skblect afflicted with cancer
is provided {@i?)2y 428 sgingle) chainzantiBegiesym me subject for level of
phosphorylzﬁciﬁb“(]}dl.ﬁf‘p)ipﬁ&m elihodiesanl with a cancer therapeutic; and
(b) analyzif@COMPinaRtPERLIHeS-COMPHSIAG thene cancer
therapeutic,f@lﬁ@@iﬂ@@&nlﬁ)ﬂ@ asith Blysﬂ:xllil]ll&ﬁ HRIER after the initiation of
the treatmerEl@8i ﬂedalbk&l@@leal: aﬁtil\éistye Mﬁmdyving a therapeutically
effective dof a@ﬁlﬂ:ﬂt:&ﬂm;ylthIrpf Gﬁu&ﬁﬁb&ﬂyent, the cancer therapeutic is an
antibody acd@GQMA RiNant: BNAvtechniguesiekdy

enzymatic.or. chemigal cleavage of intact

antibodies and are described further
[0037] FiBE(i 6\700\7N 8?.ﬁﬁ1ﬁ fﬁﬁﬁe@%éaﬁq r{jﬁf@g ibfaﬁous isoforms of PRLR.
[0038]  Figneyrotionabantibodiesinolutleararingdics on pERK1/2
phosphorylaghmimnepiClohtimandizedphiurnary andidiumandy: R&D
Systems, cadfgiFierr@tiThi immunoglobolins,
ooz m@MRQAIes 00, PeIS fUSION. RIQIGIDS ik ation of a PRL-
responsive di@YIRER€qUences derived front
itrummoglubitlins, or MUIthIS or
[0040] Flaléeriﬁ\ig(ﬁv gxgefﬁcé lgélger% 3 cﬁlcdég)&cﬁB é}aiLR intracellular
phosphoryaiiher below. Multimers or aggregates of
intact molecules and/or fragments,
including chemically derivatized
antibodies, are contemplated. Antibodies
of any isotype class or subclass are
contemplated accordllng to the present
invention. 100721 The term "monoclonal
antibody' as used herein refers to an
antibody obtained born a population of



109811 The ttflll "hypervariable" region
refers to the amino acid residues of an
F&mﬁb@dy thm am&espﬁmsiblﬁsiaténces, as well as the

location of the CRR{IgeBAHMNdiING;vidhe trypenanable. 129, XpA.06.130,
XPA.06.131, XHE@ION, COMPLISESAnNING, AciddesidueSss.159, XPA.06.163,
XPA.06.167, XHKQEN A, 56mplementLaily detersmiaings 202, xpA.06.203,
XPA.06.206, xANGHON 0GR, (58 06 aSISHE S 264-38a(bddio, xpa.06.229,
xpa.06.233, xi20%5 58, (p2)@Nn6 8297 (e3): INIRE NI ion in the prrK

chain variable domain and 31-35 (141),

50465 (F12) and 95-102 (H3) in the
Fﬁéré‘w%wé}ﬁ\/\lﬁaﬂfﬁménwﬁ?glﬁqégce of antibody XPA.06.145.
rgesorbedbyRabatetal/l Sequenees af of antibodies
XHA.06.983, xiyoteins.@kimmunological Interest, 5th
Ed. Puplic }f—!ealth Service, Natlona

FI%'IS({I howsl eaxff{h Lgmlﬂgl) acid scqum ds of antibodies

XHA.06.983, Xlzﬁ ﬁ@Zl i and {A 0. 64~ (CDRs un erhne

assay.

resiaues from a
thperv@mableet@@pl{’ﬂéa reside s 2668 2chXHA.06.275, and
chXHA.06.983 1{dich))y50+52n{ b} fanidn9d-Q6i (A @ P4AHKIR cells. KLH-Gl isa
non-specific isotbiﬂ:hﬂa@hﬁiﬂn\l@ﬁi’&im%kdﬁm aiAeanEh26e3Rvalues of
corresponding m@ﬂ;&l})/@s 55 ([12) mid 96101 (|t 3) in the

Yy chain variabl gom
Fl ure ho nnelﬁ anti b %L mAbs mﬂblt gTATS signaling in T47D cells.
scri e rhot |a etal. J. MotBl o
Cells were pre-tre te lth qgl 9 v t% in stimul atlon with 5 ml PRL. Lysates were
p]osp R usu 1b0dles specifi¢ for phosphotyrosine residues 546

analyzed for the pj esence o%
[ 1"Framework” or FR residues am
and 611 of the PR

those variable clonsain residues other

Figran T My efcrar Al ragishicre stetliesies on PERKL2
phosphorylation] 00831 The phrase "constant region'

rigfensia.thedqortionhe antibody-canferss. T47p-12 celis
were labeled wuﬁﬁe@&ﬁ@ﬁﬂﬁﬂ&ﬂ@%ﬁa[@@&ﬁ%ﬂ h%my@ﬁ%uuﬁed human NK
cells at an effectmctlg I'Qggfé{ }S%lé‘(ﬂtl'p pq*"){b o@ﬁglaliﬁﬂlﬁ%ﬁﬁiﬁl Calcein-AM release into
the supernatant vgg ﬁtréu!:gl %t%@&%&%tﬁénmi M were used as negative and
positive comlolsslgs?ec fvely e % sepgé gysxs @c&WQatgAqg(r ﬁ!lmemal release -

male%Sreﬂi%seee speon%neous releasee}rfll’}}()
16,567) which typically originate from

dlfferent species. Most typically, chimeric
antibodies comprise human and minine
antibody fragments, generally human
constant and nmuse variable regions.
[0085] The term "ml% ein2 or 'variant can
he used interchangeably and refers to
the polypeptide sequence of an antibody
that contains at least one amino acid

spontaneous rele



for example, retaining the modera Ic and
high risk amino acid residues and
FEQM BTiSiNgAGNER OF ey e changes atoaidowss in
combination stullSK FESHHLS, (top panel) and Cisplaiy hﬁﬂf@n panel) were co-
administered w1gﬁnﬁﬂgﬁﬁcdmgllu@euﬁmwﬂ (8121 cl&@lzeﬁm‘ﬁ, &bnti-PRLR mAb
chXHA.06.275 @MQ%E%&BOB@ %ﬂﬂ/aﬁﬁ@%@&&gﬁ‘%ﬁ&ﬂh&%mm analysis and is

reported as RLUSURSHiNioNs or may cause the
engineered antibody lo be closer in

FEAEUEHEE 16 d HUr: 5?16%9 Rt G R&TR gL functional
characteristics ‘Wé@i/péﬁﬁiﬁy%ﬁlﬁ%ﬁ&g 4%dlrsnv§ﬁ incubated with 1 or 10ug/ml
mAb, then treateé é’f’ﬁ’ﬂfr‘i‘féhﬁﬁ HBIC'ﬁ %ﬁn@r{cﬁ @Mt)@ﬁﬂé} P]min.

FRRAUENGEe ﬁs@ﬂﬁﬁmb@hﬂmhlﬂgﬂgl candidates potently
inhibit the grow/BIBIRL QL ISV YLNB DRSEYUEIRCER IR cls were grown in the
presence of PRLQ%%B%J%K}W%Q%fﬁi@&l%ﬂk&%@p line), chimeric
antibody, or Hulgeﬁq Iﬂ%\é%egh%e@i&gqé@@\%%e%gbalculated using non-linear

legressmn anal ysis (Qttgerp Laft?d Changes may aISO be
displayed in sequence format as follows.

Frﬁnﬁsﬁ%ﬂﬂ%ﬁeﬁ}n@éﬁﬂ@ﬁ&éTé? 5 in Nb2-C11 tumors of
chXHA.06.642 ARKEVIFFPYSITREDR (SEXPID N1 ggyors vere
injected intrameh@]ﬁevTiﬁgWéﬁ% ¥iskeettotied PO eirdyays later a 20
ug bolus intraperi@giel iediond pﬁ]ﬁ{f}g\fm@tmdﬂci@k@@plahi}nals were injected
with saline. Tw IS FRatentaNaus 5766, 8BBRL was administered intraperitoneally,
and 40 minutes G WMbadd MHrdd Ve Bl INd e Nk féH)‘—Sh‘ yg[h by immunoblot or IHC.
Fig. 18A, WesteMIBIINE@ S Wth@iw@l axamplaryichang®sp-STATs.

thoultelg lo:\zll\lldrﬁSlfo &Jﬁ’?A 6%'2? is efﬁcacxous in the Nb2-c11 rat
lymphoma modd] y@%&ue ical se ence mas he displayed

REERRDX (SEQ TO

NG 1‘@0?@%@@%&&%?@%%63@@} ighpd NDb2-C11 rat
lymphoma tumogg|tefPi&tIVely i/ Ay éis)ais tangonisenatived displays
conditional swvgtlbstitution of the original residue at that

F@Q,%L%’D aﬁ%h@%%@&lﬁgﬁéeﬁ: Q@LQ gl%&lgg ongL induces p-
STATS, and treatment wﬂﬁjcﬁﬂg?xq mh1 I%AE% mg Léltleo% 19‘%9/ lp l%man breast
xenografts. cl 1X19ASO% &X q(EHn Con ro (q \gere ir ected mtrapentoneally into T47D
tumor bearing i mTajli com romlse Lce im ’lanted (AmF

/day tiadiol (E,) pellets to
IS a amlno acuﬁ CirYd

support growth. aT\xéoodays later a 20 ug bo ctlon of oPR], was admmlste ed

_ , rvative” substitition of the original
intraperitoneall yrglg 4&) dlénéfst 5tT68)St|{ﬁ16)ﬁ Wfrﬁ co %ected and evaluated for p-
"competing arltlb y" includes l)a
non-murine or non-rodent monoclonal
antibody that binds {6 the same epitope
of PHU& as antibody chXHA.06.642,
chXHA.06.275. he.06.642-1,



1101031 Polyclonal antibodies are
woauspieesferably raised in animats by multipfer/uszororsiso
ubeutaneotts (Eq() or )\ntraperltoncal ti

STATS by immunoblotor ] els welc also eva E) zed by immunoblot.
Injections 0 e reiévan antgen

me 210 e By edbagsTArs
may be obteﬁﬁé@%‘? eojBgatifg the
[o0s6] THElevantantgendoa preateindiatdSpharmaceutical
formulationd RMUHROGE mﬂ)m&hﬁtﬁﬂﬁﬁ l@@aﬂﬂgbﬁ antibodies and
pharmaceutiiﬂﬂﬁlﬂm&ﬁd ard xﬂtthokﬁ)ym&leg I]j[rﬂtp@t/ith the pharmaceutical
formulationhze(m@ylﬁlﬂi MnS@ﬁumﬁalﬂlénﬂ lﬂ:, pb@yﬂ- R&untion may have a
desired biolS M Q@I iR QE-SAYDLAH YRS Me dimerization of PRLR
and/or inhibim@ kbdi@ EnU@Qﬂ@1@l@fjiﬁMﬁtiQﬂ;ﬁlﬂ/@‘ﬁnhibiting PRLR downstream
signaling, ¢ @FIVALIZING.AGENL: fQF, @XAMMRICEL 12 and/or Akt, and
inhibiting cdMAIGURIHENENZAVE SUIfQSUCCINIMIARLE SIS irect analysis
of PRIR ackCOMJLIGALIAN tRIQHGN £YSIRINE) FESIAUBShosphorytation
status of othNIOWHFQXYSNOGMIAR AR QUGN AYSING andror Akt is
contemplateﬁe§jxg%§§) d%&%@@ﬁhﬁé@@;ﬁ%%&f Iﬂgs be used to identify

patients in nEAVAIIGEROLBINEL AYENSKROWR NN e been treated

with anti-rraRl Q01041 Animals are immunized
tB:;alnst the antlgen immunogenic
[06057} Ant1 dies acc%l ding tot d resent 11vent10nbmay dltemi)lvel%(m in addition)

rvatves

have a desned b]O o ct1v1t of R ex 1es cd .on cance1 ce’lls thus servin
gf(‘)]d OF B7tg ‘of otein of £

o fareet Cyt%‘%i”r‘f i}jed%’[ (5hre rabbi g“or mice,
[0058] Thp@gpegtfw@hy)emthp Breghgpres tofifFEieumgsists or agonists
of aPRLR gg@mpﬂ@n@oaﬁjwv&ﬂtnaﬁ@enﬁj [=Yuit ngz fhyention relates to methods
for identifyi@@mmimriﬂtfa@[@fpﬁ@]@h@@muﬂmﬂercgitegx_d variants thereof,
and the use D@ apoNthlater theanimals-are b oostederen.
Addiconallywithrd/ to-(fraction(L/10)) the-otiginaloics

pol ypeptidesarrm@umta@fnpqgtgd@toﬁ W}jm@aﬁ@nmded a PRLR gene to
screen, diag]ﬁf@ﬂﬂﬁf@r@@fﬂ@[@{s@'c&d }bwaﬁtzbyy aberrant expression or
activity of PRLIQQUtAN@CUS IR|eetiDn @t xnuttiple Sites the lung,
breast, and pAfraf=11 days post-booster injection, the

[0059] Se@thi méil§e%§um gldh@l{glq Emgo§e§ MM1£§ affinity and potency as
measured bﬂﬁ%%y %grsf Qg @J&%Q\Q@é IiéltsqgmAQémg!rﬁl%%s based on the
Human E ng@@%ﬁtegeéﬂg&% gngmtﬂgeré zp l%]:%%us%fface exposed amino acid
residues of tll:> ng\gr%"prl){ﬂdt@% Qighrnﬁ‘ blg QQQSd}CeIQOnglD(mJ%’m residues

conjugate of the same antigen, hut
conjugated to a dlfferg:nt protein and/or
through a different cmss-linking reagent.
Conjugates also can be made in
recombinant cell culture as protein
fusions. Also, agaregating agents such



molecule includes a nucleic acid
wo esppgfecule contained in cells that ordinaribgsze07076160
express the antibody Where for example,

in positions determined fo be unlikely to adyersel effect €1thel antigen binding or protein
? {HERUCIRIE 44T MBiectie e iita gorp

folding, Wh{lehedufﬁﬁs d%qéxm%eg ?x (\S, ﬁh éef?ﬁ“ f0a uﬁl‘ 61 I;ﬁvtﬁlg?ent Symhetlc
senes conagP A FAI EENE 106 Tﬁivﬁ?ﬂf SBUPEE et
fimked (o hoprRpAES Y 1T CHATA bgféﬁﬂnégﬁ'ﬁ“élﬁt‘?ihq*i% human heavy
chain and hg]t ﬁ’ﬂ?ﬁﬁ(ﬁﬁ?ﬁ é?ab%aﬂeéaeby (BB‘EHfﬂ?ﬁ &ﬂ&ﬂg Human
Engineered o apIpp Rl fiEAfs e st & dlfsf Fgn eoves e
introduced %i“’i‘?“fﬁﬁ‘ gﬂb%}ﬂ % aﬁt%wgﬂw%@ﬂu%buhn products are
obtained anditEGe of using hybridomas is that

(00601 Etheyrcatbbeseasilyscreanedy andeanxHA.06.642,
chXHA.06. hybridoma that produees-a RUMaER. he.06.275-3, he.06.275-
4, xpA.06. morectonakentibedyrahinterestselecteds. 147,
xpA.06. 14sAttermativ/ e by, oRisbAxeans be, isolated. fromsBr1,
XPA.06.175CRHS0O Wtral 85 spleran) ob, the. tammunizechos,
xpa.06.20aA/e N SouKEe s ather thaxehybrid amas22o,
XPA.06.23:2KeAlsed, b maysherdesira e e sereenos s,
xnaA.06.0sfomseguencesencading immunaglohnlinssody-
secreting hyﬁ}rdj:mmu@ MQMQ M}ﬁ@ﬁﬂﬂq@@%ttﬁollectmn (ATCC),
10801 Umv&ﬂ@@iﬂﬁ mﬂdmg’@h@ﬁa@i@rJSﬂQﬁ)uQQ‘Em the provisions of the
Budapest THERETHAGTRI SUGH Screening is the use of
hage. flisplayieshnojogy. Bhags display
i$ descrl edine.g..Dower ctal.,, WO
9i‘W€7i67Mc0afferty et Al "Wo 92/01017,
andQaten and Koprowskw@roc Natl.
A%HO@'&’L USA 57 U-f];rg %54119:7u;,
ach of which is incorporated herein by
referdiicE, in one embBdiriht using
hagecdisplay technolegy;7eDNA from an
|IWU Li’allaQC|||t,PiI|Ag7i?i§c (e.g., total
pleen cDNA) is isolated, the polyinerase
chain reaction is used to amplify a cDNA
sequences that encode a portion of an
immunoglobulin polypeptide, e.g.. CDR
regions, and the amplified sequences are
inserted into a phage vector. cDNAs
encoding peptides of interest, e.g.,
variable region pepth(’es with desired
binding characteristics, are identified by
standard techniques such as panning.
0(0113] -Inc seqguence of the amplified or

e}




which form a pair of antigen binding
wo o0spegions. Linear antibodies can be PCT/USZ00TAT6160
bispecific or monospecifie (Zapata etal.
0011 TR B TS 62" (L0 O] o
completely. A "minihody” consisting of sell,/ fused to
ClHa«nnigiqeptide linker (hingeless) or
[0062] Théﬁg@ﬂn Qghm&g%éﬂﬁ’saqggﬂlggﬁgpp)ea(JuMH polypeptide
having subsQ}ltﬁﬁgl lheexnélamlﬁ)or ZQI(?&IJAIILHQQQ%I% ZZAQCQ 4tu1 rally occurring
allelic and/dA\BlEcg'J &4)5%!’1250?2%@9 ;I?Llil !: &QQHQJ{"@J@“ to the
exaceltutl JEBYYHGRAIN. ANLINQMI €S, dew igtg){%!!gmacg 1D NO: 2

chains are naturally occultlng in nurse
[66631 T§ﬁ% I‘l%éu (%Peéeélh Bg}‘ do élﬂ rg?plaNcatﬁﬁlr%owth and proliferation,
bt i G YO BN SR e
(00641 TiNwritedinet ahd ‘Madtnorknok 88:8:i8-2Gsological condition
in mammal @21@09_1)!}3&:}1][3{ @am@é@l@@wegulated cell growth. Examples of cancer
include but {ll@Mmeirg-Castermancet @l Moeyes363ivél cancer, lung
cancer, ]ymﬁei&m&@%f“@tjay@n(ﬁtsazlnped- MotelRi0#:, uterine cancer,
cervix canc@ F5iddi8r 1998), such as camels,

ooss) 1AMEdarias., APACAS ANJAMAR T NG cvening e
developmenﬁntllg%g Qlaﬁl y%&edlls%l ?dﬁgg ?cgnf}I? Qie% mg! Tefers to both
therapeutic Qﬁmﬁ'ﬂd Hl % 99 g!!t‘ﬂ/e me: su? §el"hose in need of treatment
include thosgnlga%th 1—1 (Q %%e ntlQlngh%sSe Iaovxl/’ ich the disorder is to be
prevented. épggﬁ@ g Qkﬂce!ﬂga[ eeg 0'1%1 aLf:I'eSutD:ggenprrxyuue%\/%ecxease the
pathology optun%llrge}{sa g1l @en g tllqegllrgpdehs mé1e susceglble to treatment by other
therapeutic 1geleC ggr}a 1a 10@2!1%9)1 cl}%mo%lé% Olngzgmem O?patlﬁll.[b suffering from
clinical, bmc!?xemlcvy I ach;%mc%l or suy hl@y sl\p tgplse ofs g lélsease may include

alleviating some 01 a'l of suc es}'l‘rgstomts(?)lq uq ng 9 VQ/ ? s osmo to the disease. The
ame
"pathology” otrc]:ancm mc?%ex 8{ phen menat at CQ lomlset ﬂl bepgof the patient.

This inc udes VPQ %ml}{it{%% HrOTJ]n’l;ZIl oxel§chV| la ecel_glo th, metasmm
constant regions that contain hin

interference \gﬁ t eno1ma ncuomn of neighboring ce s 1 ase of [ lo_lﬂnes or other

omains an

Hamers asterm ne al

secretory progucts at abno al leve $, SUppPIess1on or a avatlon Ff 11% rF tory or
. B3
immunologi gesponse tc. Thu1 ﬁ{oveiﬁenéa.fltm treatment may be

mahifested as
decreased tumor mzeexd%clm mlt 0 te tluc 1on of existin ti:umcn cells or
conventiona t1243) antibody iSotypé
metastatic cells andﬁn a reduction'in the, size’or nu er of etast
4’recombines with a constant
region that contains hinge, CHI. CH2 and
C1-13 domains, whereas the llama IgG2
and ligG3 are heavy chain-only isotypes
that lack CHI domairi$ and that contain
no light chains. Classical 'n-only
fragments are difficult to produce in

soluble form. but improvements in



example, one of the antibodies in the
wo 200sli@i@roconiugaie can be coupled to  rerus200707s160
avidin, the other to biotin.
[0066] "%@f@%&%éﬁf&ﬂgﬁé?%ﬁbﬁ é)s’mpﬁgvabéqssiﬁed as a mammal,
inluding byogel RS EfTY EEHYSHIENt ErESSEHRIpRg: ch e does.
horses, cats et s d & IStitattl @ eresstinking agents
os71  Aaredwelh khewr 'imemeltazﬂty and ak@ount” is meant to refer to an
amount of tﬁilﬁ@lﬁ&ﬁ ﬁd}ﬂl yUcts arﬁtﬁxﬁ.y NOyodg 6@7;1@319@&5: for an embodiment
of the preseﬂli@»l@@ic\ﬂl it ﬁlfﬂ]fﬂlﬂ@feﬁid@ﬁ@@&ﬂ%kﬂ)%ylactic effect or
response, int&&hﬁ’ljﬂlzlﬁﬁg {(QzQ llZiE])fAﬁEQ/[ﬁilﬂ@ Jﬂli@ﬂ@&h@(ﬂjcing the
predispositi&p@ﬁgaﬁbefbmemalﬁm@r@iﬁp@&iﬁ&e with the desired treatment
regimen,  @Ntibodies, the interface between a pair
ofAe}l%lBody molecules can be engineered
to'maximize the percentage of
[00681 " Higsterad it WHICH are” rseovenea fim asociation
constant (KeopesiiBitvafitseéstop criteire (“Phéhprefepragospecific” or
“speciﬁcallxﬁ%@?ﬁe@ag%ﬁﬂ@@%ﬁ[@%f@lﬁaw BFQpyah an equilibrium
association Ry 6% a{’l ﬁegflévﬁn grmtﬁb@%}ace@ ﬁ%’t’éﬁ?ater than or equal to
about 107M'a @mtalﬁaqﬂ etﬁisétcrﬁ@fﬁ@gdfl’"mge@@' fiﬁ@P@qual to about 10°M ™,
107V, 10l dMinGharcitiodidey ehairts ftanether affinity for the
target antigqiyapfae ofthefirstaltibodye moleculealso have
substanti al]wtpgﬁla@éﬁ tWiﬂgeFay@ercgidee@;h amcgo{e)_lglp,mologs, e.g. at
least 15-folfy HEEirieTr tyBLOpRaEny) COrpersatery 10°-fold or greater
relative affitiydyyifiegtomidenticak or'similgr sizeut @ themntbody to
cross react Wil glasiderchatn{syare emitted on the
100691  adbQHace.of the. secend antiRady sy u cquitibrium
dissociation E&QJ%Q‘{&L@;@VM’QE’"@&U’!@"@[ Qﬁ?oam%@%@,%j’m or 10-*M or
lower. Such%kgﬁtlgsh@w!&Mﬁbm@&gg%&%ﬂﬂ techniques, such as by
equilibrium @L@an@ Lgﬁgtlﬂg @Q@&Q%@OTM%Q@MI%%@A procedures
outlined by m%%a@&%m;f gﬁi%@x@aﬁ!!}gsmeafyégllgeQralgégantigen; or by
another metﬂ@@lﬁﬁdﬁﬂé’@@%ﬂ@&'%&l%g ﬁﬂW@Mﬁ%Q be analyzed, for example,

by the melhcﬁ@g'cg&gaqu&s %m%a@@mg%l@@ﬁ@% See
W096/27011 published Sep. 6, ;996.

[0070] Bylﬁabtszgii a.zrté)((): nli, mﬁaents a 8?_t1b0é1 Tl%lcﬁlﬁq H able to eliminate
or Mgmﬁcamlypwdu énaflf]ftﬁ fu ICéOSn fréi‘%g ﬁﬂﬁeBH which is binds. Accordingly,
R e
effecter f“““ﬂ%‘é Tf%%be{’é‘?& o ipresidparitiy senziine

antibodies can be prepared using

chemical linkage. Bréhnan et al., Science

229:81 (1985) describe a procedure

wherein intact antibodies are

proteolvtically cleaved to generate



Cl Cliromatogr B Attulyr Technol Monied
wo 200sk2e@:Sri. 786:161-76, 2003). For bibodigsws2e07076160
or tribodies, a set:A molecule is fused to

[6071] lertfé zinﬁﬁf{h %)Tbﬂil@ tixﬁbﬂeﬁjngﬁﬂlcpyajies fully assembled
antibodies, xaﬁqacilﬁgal a@ilaydutbpﬁ}cﬁ(aﬂ élé]bad&%]dsycﬁﬁbanﬁbodles (e.g.,
bipecitc seprs: SRSRISETTO"C St Y SPREAL While (0012
single chaini ﬁ]tﬁoﬁﬁﬁ 66(59({6?%éagnéle?@eﬁim‘%ﬂ)itﬁl@eﬁif{FsO)f)mprising the
forgoing as ig%g ‘F?é?i‘é‘?ﬁ B}ﬁﬁiﬁgﬁtdﬂp#@dﬂléﬁﬁﬁ difntibody fragments may be
produced b%eﬁcmﬁ)@m@l fO@T@ﬁ ﬂﬁﬁﬁ@/ﬁl‘f@g@fﬁgﬁg}i%@leavage of intact
antibodies aﬁ}@ﬁﬁ@eﬁd@yl@w Biwémxg N;@Pples of monoclonal antibodies
include mulﬁbﬂﬁx@dé{é\gyngpﬁ @ﬁ@,mqﬁ@aﬁmﬁﬂvm immunoglobulins,
antibodies, @%mggmﬂ%t@%swgwqi%mﬁw tihavapgfobulins, or
muteins or c@@@ﬂe&é@{fofﬁe&tﬂmigﬂ éi“lllar‘?é?WAMt’i‘b@ﬁi @gggregates of
intact molecet ey fa&g?lys, Mamalp’er@:@l’dd@pzﬂﬁg antibodies, are
contemplatef Ayisbyditsalyor a«tapyc(a}_%:gy}m\[()@ I@g]n P ccording to the
present invegliqeoding antibodies of the invention may
[0672] T}Q e I‘%@)Q&Qi@lt@mr@ﬁ&QQIM ﬂ@&@!@ ﬂwmimy obtained from
a populatio@mughﬁmﬂty m@e&;@qnlmg@et‘, Qéhl@%“&i&lﬂlﬁnibodies
comprising %gtﬂ{@)ﬂ &Q!ﬁnoﬁj M@H&Q%I@%llbma& mutations that
may be p]es@“ﬂhﬁ%@@ﬁ%uk‘dﬂ%cg%%&g&ﬁm(ﬁcglghlg Q)gc;l-fg being directed
against a singlg !\I@)gﬁxg QID @ﬁ%aﬂﬁa?@%l%&\@d%x(@hl@) (polyclonal) antibody
preparationsQﬁ“§c %e&ﬁlyY&lQQl@f&@! |§J@§Pgd9¢&@§gamst different
determinalltgq;%[;w;,sglm&gcl}&;§ a'rmmyp@glgnghmt a single determinant on
the antigen. WQE@HA ’tothQ Q@'}_ﬂim_@e %&mﬁ:@ L%tiQIdies are advantageous in
that they are@gﬂggm %L ﬁ)@lggpegdgc%IJQele@ontaminated by other

mmunoglobrlﬁ%%pim%tt Rg§$1t%@llé cﬁgggmt) inant
production of antibodies is well known in

100731 T“ﬂ?é‘)déﬁ Wﬁffbaélfﬁéé‘rﬁ%ﬁfgﬁé‘i?&fﬁé@?ﬁiy 2 being
obtained frog A S P BrETEBIy hE it dtish T iftet «© o
coned s SHIB A (USBINOHoto Bl S iFhe o oxemele he
monoclonal gitgﬁféﬁﬁ%ﬁ?déﬁsacmﬁﬁwg f&wmtﬁwg may be made by
the hybndon? iqei}@é]fzitf?cegg%l(aﬂﬂ eBa?eW@té&&i [19751, or may be
e by R ARV 1 (1 985)) FSWREH Affsdhe mmorocton
antibodies” Wéam@h%n&gﬁltrﬁwffehﬁ?ﬂa%@aaa i}fléxaw%{inecredm, or
antibody g BHfIBRTant host cells. Other

techniques for the production of antibody

fragments, including peptide synthesis

and covalent linkage, will he apparent to

the skilled practitionéf. [01)1391

Expression control sequences refers to

DNA sequences necessary for the

expression of an operably linked coding



isolated and inserted into a replicable
wo 200sy@@t0r for further cloning (amplificatiomafsze7e7s16
the DNA) or for ex pies sion. DNA

[0074] Alé hse 6t8ﬁ na@tl,l)ﬁdé lfﬁE)eﬁ}B 6128 ﬁeélil J&ﬁﬁfﬁgw sfgarated and recovered
from a com?,%)%ﬂg}vi §26111é]t81&1137ﬁan gaﬁxgﬁe‘éﬁnﬂag?ﬁﬁ of its natural
envuonnlent%ﬁwhﬁﬁwé\rcﬁ%ﬁ%ﬁ]ﬁ wégd(gngetlcﬁvhﬁﬁﬁbc uses for the
antibody, 31‘6 ﬁ@bm)féfé&zﬁraeé }rj)i:lawé@sarﬂl.](ﬁttea}réte'eécﬁﬁtﬂrélonproteinaceous
solutes. In %Tfﬁﬁquiﬁghgf‘j@diﬁ éﬁxﬂg}l*&ﬂé@ﬁégsdéﬁmthan 95% by
weight of arttr.ﬁ)édhzé éﬁ\tfynélﬁaa}l WW a}ﬁxigd(ﬂniﬁlésrdﬁarably more than 99%
by weight, (@ngm gﬁyxe@é&f&fg %}eés(dégﬁt%1éf N'rtﬁ’@inal or internal
amino acid \REREP LT PORIRITES ) SASPAMP TR [ekgBOH by SDS-
PAGE undearraéuﬁr@ﬁx' irmﬁ*étdnﬁj:o@ﬁ@n‘dxlmm SW@TKtHé: or, preferably, silver
stain, Isolatf,‘é Wm gﬂclai% |W|b§§d1]é'h\@@1,n gﬁ)@;}ll@lﬁf@éf since at least
one comporeghsfidaHONSO B Frmorersefbetiver rrrarketnaily.
however, isgisp angbodnv@rih eirveet be et P frrarhister,
[0075]  ARthadiBRSCTiption termialiQn.se8QueRE s, na
naturalloncEM&BJ%&QB@llcS@q&dﬁn@@nﬁ%@sm poeRtbtical pairs of
polypeptide I;Q.Q:;L,Ae&]l a;h ea‘af@um@){t‘QIbﬂad S5 mﬁm@g"heavy" chain (about
50-70 kDa). MRRYRER-PHAMUCE: LeCarmbINARLY HAti®RYegion of about
100 to 110 AHSCIYUERISQBSRHBIAH RAWMRERHLE The carboxy-
terminal poﬁ%ubf Qlch @E@I&@g@ nee) ly@% &Eiﬁiﬁ}y%ﬂ&%liﬁor effector
function. IMLQ@%B@QIM @1%&9&@(!6@%@1%91@@&% @:U&@ﬁxg on the amino acid
sequence of ﬁ@LMlQ@@HQ@]MMQgegySMIHEaQ AN AG€C1assified as mu
(W), delta (A§ |§§nf§‘ll (u;],%}M'(t@rmiéﬂgﬁn%,m@dmtwﬁﬁbody's isotype as IgM,
IgD, IgG, IgR!’QJcﬂQ@ QEpR@@MP%@J&Qﬁﬁ I@n@%&er divided into subclasses
or isotypes, §§Mm&§ ﬁ%lﬁﬁgﬁnggq%fgﬂé@ly)lﬁlgpﬁ)twétmve different
effector fun(!g’olr e%@&mﬁ@%@ﬁgﬂ @@%@5&:@ Qx\g &CC activity. Human light
chains are clg %ﬁygq HM (@) %&%hp@ﬁgﬂﬁé@) Wh’gp@ht and heavy chains,
the variable QS5 GRl L RrOKARAYUC HOSE NS, 0 RO e amino acids.
with the heaC?&_%g Q!gﬁcﬁ!ﬂ% p@@%§>§ om%d? %tllyc)ge amino acids. See
generally, Fﬁﬁkﬂ@&g}éﬂ%@ﬁ%bﬁ%q’%ﬂ% 2 tyﬂ,%n§ !Bg,rﬁg\len Press, N.Y.

(199 Sequence may be substituted by a signal
sequence selected, for example, from the

[0076] Fogzi,&@ltj ecb(?etﬁi tlﬁ)e éfﬁfg“‘fﬂfﬁ%@ éeatlorb édeles see Roth,
DB i Hiin & BRESREASE: [SERTEMTRESE [l
T:ntlrety B116f}yH%e£togeféﬁ1 é@gﬁf&BWOﬁl}%&&ﬁé arri-Eﬁht Chall.'l
immuno glow&g‘te%éw&fﬁﬁnfﬁé dﬁv&lﬂv%g giijﬁsarnor to the rearranging and
sequence may be substituted by, e.g.,
the yeast invertase I64der, a factor leader
(including Saccharomyces and
Kluyvcnamyces a-factor leaders), or acid
phosphatase leader, the C. albicans



plasmid YRp7 (Stincheomb et al., Nature.

wo 2008282 39 (1979)1. the 04)1 gene providesusz007076160
o a selection marker for a IlILLialli strain of '
joining of vvélﬁ §?Té}8§lﬂ%dntﬁeée é‘%ﬁﬁv,ttse é/rgv{,airﬁ constant (C) gene A
segments mfﬁ%féﬁﬁé}ﬁ,ITSPté/Qé?ﬁﬁPé?Xﬁ@@ N%l.e chromosome. During
Breell-diffeigriieyps 6t PEPY 11 HBRES " BRABES 8" DT (o only
v and Tin thp 05 PO P HE B ESEHEE 6 THE BRI TE8 IR Mneton!y
rearranged li(ﬁvtﬁgi %Hﬁ“ﬁﬁ%‘fb&lé‘l Fe@eé.n”a?ﬁ%nﬂﬁ@ﬁxem rearrangement
process ap AR LTS L At effeictive SI/ATGHRBHE Fapdc Followed by
heavy chain JeY ALY HANTEIOANOIPY GrOAR fitremnsenent o
V. D and | e @ oty O SifitAr kE2e o
immancglobefieiet et HAAIS (ATEC:20IB2R6 ! loations
where the VSW,H%T%T}@ t%ﬁﬁﬁf@ﬁfgﬁf@ﬁ ‘ﬁ?vﬁﬁﬁw and J segments of
the heavy chﬁ’miﬁg E@érm@mﬂiétlﬁéﬁglﬁ@ ﬁ/éi_caﬂy occurs within the last
codon of theL\j' rﬁ@aﬁ@ﬁﬁlé‘ﬁﬁ‘?@ég‘t“g‘tr‘ﬁﬁé sagqéent. Similar imprecision in
joining occwpﬁlﬁ @m@h@e@lﬁyoﬁmé)wﬁg q’f@dﬂ(ﬁ]@ sppyeents and may
extend over Eﬂig@ygfelﬁ eqcl_’t@i(iisl S@Tqﬁ%ﬁfﬂ@ﬁ?%ﬁy be inserted
between the dpapfeer fromiethie 1 G Phaceireutal phassiet encoded by
genomic DNgk ¥addegn blehusedefotetransformiationdgfrsity. The net
effect of SUCKWWWW@SVV@&SFS@WMVQV, thgyariable
recombinati@xxfpjaé ggf@rpg?g‘}eﬁqcﬁ@{in[w'g thegealaion of a primary antibody
repertoire. production of recombinant calf ehymosin
00771 ANBSBRAKEAIANK « |8k MandemBerGisody
(including, BIQLTLECHRAHOOY.:8:1 394329 talIBb e region of the
intact antibom,qn:i 'IS‘CQ]Q%QMQEQMQOMQ @L% ffgﬁ antibody fragments,
Nonlimiting%glglgggig Qnmomﬂé&reﬁtsr @&Qmm,r@q%mmniomain antibody
(dAb), com[%xlgﬁmtyat’qpé{mii& QMCIMH%%IQR%,%&@QI&H antibodies (scFv),
single chain SAWYNGIOMIYCES.NAVE.AJSQ RERMics, minibodies, linear
antibodies (ﬂﬁg Iép§,egotful%ﬁgt-§kﬂ®55195r@%@m Ullgzgyg recombinant
antibodies, (hAREAARLL 99 E)ail - QQLEQL, 14) Rramoter
immunopha&qqm&glpgﬁgﬁl‘)p& ln@&e%-dﬁ%%@&%ﬂ?ﬁ&ﬂ%lobunn fusion
protein, a cagil:gghqg1%§§p LW[%&Q&%%&% QQ%BQIH @uteins or derivatives thereof,
and polypeppc!égmgzgg&gn?lga§a5%89&@!§%91¥gm9uh9£§£ sufficient to
confer speci&rQ%@A%mi%ngdé pggag&%p béclxl EL'%%&Q(&(E\Q%@ as long as the
antibody retal Qtﬂ?%@é&%@%ggd Q(%VQ}U cleic acid.

Promoters suitable for use with
prokaryotic hosts include the
arabinosearaB) promoter phoA promoter
, filactamase and lactose promoter
systems, alkaline phosphatase, a
Uyptuphan (lip) promoter system, and
hybrid promoters such as the tac



1901691 (6) Transcription termination
wo wesgamponent [00170]Expression vectorscrvsaoommsiso

used ill e:ultaryotic host cells lyeast,
[06G78] Pwﬁd]geﬁ@tﬂf’ abt’gﬁle’s HPﬁTﬁEﬂN? Hﬁfﬁﬁw}igjﬁ—binding fragments,
called "Fabfryesatets'cells TREOIRar rafticefbtarel T fmamen
whose naniFGARISASY Wit &l Contain sattienteg!d o Feb)2
fragment tl‘ﬁé*b@@éé‘fylfé?@fh eAﬁe‘llﬁ’-i ﬁ-fgﬂf@ﬁs@? minimum antibody fragment
that containgrezgprgitiysticsey exrrebor Stabilizing thierriRNsists of adimer
of one heavA MSEPG hg%é%e{ﬂe@sdam é@iﬁiﬂ;ﬂ@ﬁ{y&lent association. It isin
s confievgpiptlagtife FrofFPihe Stamdtioteasiomally Bfie w atisen
binding sitegirirStaté dd Y Jlotisof Serkaty GHExGPR confer antigen-
binding spegiiiegty @NMWCMcvﬁh@S]@IWMmam (or half of an Fv
comprising egyritait PiclevtidesegmentSrgdnserbede and bind
antigen.  3s polyadenylated fragments in the
[0079] "M@Haaa§lat%1d\p\0 BU Q&@ﬁ&l@&iiﬁ@% comprise the VH and VL
domains of %H&QQ Me@%@qgﬁémgg @e‘e@@m Isingle polypeptide chain.
Preferably, M@Q%&?W@J}Jﬁgﬁu%t@ pp@%@i@ mggé§/een the VH and
VL domainstmg QQ%L% IQHQ}MK‘M@ Q&m@ﬁ'gture for antigen binding. For a
review of slﬂQJé’ﬁﬂﬁﬂ){Lﬁ‘ﬂﬁ@hﬁ%&Q&y §%nwgg%&l;logxgs,6vol 113,

Rosenburg Q@Qoﬁlﬂz@d@?@?ﬁ%@%ﬂg\/ﬁe@;%ﬂg l%ng-sﬁ gj( 1994).
therein. Another is the mouse

100501 “i(%ﬁ‘“r%m%“a“félfmﬁﬁ*?@‘ﬁ%°8ﬁ%iﬁ‘%?aiﬁ%fé??ﬁﬁzsﬂm ond the firs
comant o ARG O 071117 SIS ST g oemere b o
addition of rfaw nl% S ((i)urersﬁitaf Ie d:ﬁbSTyﬁeggfu&%f"%e ﬁmc?az] CH1 domain including
one or moreé)ﬁtﬁ:laeﬁ fé)rﬁ%eszfl%béﬁgnfué? Ial&lh IIF? '—%}is the designation herein for
Fabin which PR FEERIAG e B R thEEE RS TS Frefighyouy Fab?
antibody frag})altfﬁlégiﬁzil Wgw&@fe@g azgxts’ o&lf.aﬁ fglﬁ@rnts which have hinge
cysteines biRuPte cells desoi bed above.
[0081] TiSuitelleprokeryotesfor thisirposidues of an antibody
which are leﬁﬂ@w@eﬂﬁaﬂt@rﬂay "Stj@h)eas‘iable region comprises amino acid
residues fror @mpRegatiy e-omBrarepOs{tieg: «., residues 24-34 (L1), 50-
56 (L2) and GrgaANISINS; HOt cexamlejomain and 31-35 (H1), 50-65 (H2) and
95-102 (I3 ENierehatteriareae-suchiastksgRerichia sequences of
Proteins of I@r@n,ol&icliﬂhw&@ﬂ‘ﬁ{d(ﬂﬂﬂﬁl‘ﬁﬂ;h&w&ﬂ iP@J,ticKal Institutes of
Health, Beti2pQ@dIS ,9@)&“]10@ nel @§ifﬁegﬁ'pxﬁadmﬂ'ﬁlﬁulaloop (i.e., residues
26-32 (L), lyphimutiains Serigeiasdesratiauble domain and 26-32 (H1), 53-

117411MC(111S, and Shigelia, as well

as Bacilli such as B. subrilis and B.

licheniformis (e.g., Birheniformis Il P

disclosed in DD 266,710 published Apr,

12, 1989), Pseteclomouvs such as P,

ocroginoso, and Streptontyces. One pia,



[001781(8) Culturing the host cells
wo 200sf@0 791 The host cells used to producerwsninsien
the antibody of this invention may be
55 (H2) andé)&ﬂ%lr%) iththé%ﬂ@fv} wliﬁ%{ﬂiﬁun as described by [Chothia et al.,
I Mol Biol. &6 fEidif available media such as
100821  "Hdasmes ol (@W)md\é iimakiEssential oter tan the
hypervar 1abM%?ﬂitﬂé;u(\(M E M) (S | g ma) RPMI-1640
[0083] Tl(e%llglm%))hsgagcg%xlfl !% eg?q 2 Mt%gofl %e annbody molecule that
confers offebn@R€'S, Medium O, DMEl\fT ), Sigma) are
suitable for culturing the host cells. In
0084 Ths fieitfo Yy O T the rstia HegrFip at i ody containing
sequence deliré(}ﬁ‘ogtt\w d’lfiv]eétﬁmﬁﬂfs Sg, 44 [(f g?;ngt)]’\!o. 4,816,567) which
opically oigRi g ST IRTTAl MBIOEHEM YR pEglies comprise
human and 1(11@855ib%rap§féﬁfn%§huﬁlﬂ 6}7‘;%%}’(1 mouse variable
reons. 4,657,866 4,927,762; 4,560.655; or
100851 1o ;&R 214609, INMBR 13303 MWBLIOOLI Biers to the
polypeptide @ lchSorRatentyRe. MNeins30:285may R substitution,
deletion, or LISEiGh &Sheﬂl‘mrﬁe@ﬂﬁ di aef}ﬂftim &m&tt eellSariable region,
provided thaRYm@fiteS@ MeehanmayeD@nding affinity or biological activity.
Muteins mqﬁﬁp@mmﬁmi@dﬂa@L@@GQSMm wdtheal o the parent antibody.

[6086] The (f?nm 9&5‘1\% vea’r\]xzqg? gsgititl]ceorn gﬂ%n\%ul{%gt(gergsoft e invention

refers to ’mh(;oclfl €5 cov’a?entll‘lsu !mléd Fﬁr su% gcr rrlxp he?z[s% c!mt?ncxmx? conjugation to
ium

therapeutic (9 d agngs JC ﬁgent )\beﬁng €8 w1t mqhonuc 1des 0 various enzymes),

covalent poly ex atta hn{ent Slel as mtl 986 Jvatizatjo ethylene glycol) and
Hﬁﬁa‘ﬁgj

insertion or su u on c & CH ]5’1%81 3 on nat%LaI amino a Derivatives of the
e tl esrtiuc as aéaenosme an

invention wi Hetam,t e bmsmg IO Bmes .of underivatized molecules of the invention.

iniaine Iotics (such as
[0087] W}eglelr?ﬁémém'fw@rwg\)odwa;@eﬂeq@/rﬂéﬁfsany one of the
following th{defined 8y inbirgamie cdimpounds Bstially
[0088] 1) przﬁﬁeiﬁﬁ alb final go ﬂ%ﬁtﬁﬁt@ Hﬁii@ tlthﬁﬁno acid sequence set
out in Figurmq@ﬁ@ﬁt[ gaﬂgﬁ)g rﬁﬁgsgdﬂﬁﬂﬁgaoﬁim heavy chain amino
acid sequenc@ QUIVAILRL@NBETY, SO CE sPNWOABE, o5 96, 97, 98, or
99% homoldd@CR %@ﬁ%&hﬁﬂph&ﬁﬂ%ﬂ&ﬁewl&ﬁ&% a variable light chain
amino acid sUCHIOREASARPEORI AL CONGEDIALIORS 4 95, 96. 97, 98,
or 99% hom@h@)tiMﬂlguQ&tkﬂ@ﬁ&@@@eﬂgpﬁﬁn§}ﬂu %&ﬂ similar amino

acids for the HIBoREL-cdBGMItUre conditions, such as
temperature, pll, and the like, are those

previously used with the host cell
selected for expression, and will he
apparent to the ordinarily skilled artisan.
WO 2008/022295PCf/11S2007inns
1001801(9) Purification of antibody



[00189] A number of litiotarnzatioiis of
wo 200830S€ monoclonal antibodies by ratiofalys:eere7sise
design have been reported (Sec, for

(00891 2 x Bl 20020091 240 Pl blishet Juylementay
determinin%}‘%g’i%@?{’sW@:WITT@&yglaailﬁﬂllwrgl}o%@ﬁience set out in
Heue TG 52694 FE 2T S Pate it NG 4476866: hain and
preferably PHanE ﬂq’mé erder 1001 g@ﬂufr%@oigh‘)r Hgeor more, or all
six CDRs: "Ehmaan Emeinecreem antibody" refers
[eoso] 3o ﬁﬁﬁﬁﬁm@;@yx}dﬁﬁb\ﬂﬁg JJIQ%(&JMB“@ WERaEh: sequence
according t@E@nm@yetW@J G@llgynakaU,SQS Wh@lﬁl@@@ﬂ@]@ge and Example
5 herein, usﬁ@ﬂ@@%ﬁb&iu@l’)m@tjyﬁlﬂ@ laoiemmﬁmigh risk residues; such
antibodies c&ﬂﬁ&ﬂ@@ Hﬁtl Eﬁkﬂ«;@@&h@d&é m@yc]gﬁs%&vgq one of the
following 1@0&’(}@; @h&ﬁl@ﬁz&l&zﬁﬂﬂb&@}{nm& Lmim%@gt residues that
differ from &JAQ%@[AE @Ll&u!ﬁﬁ@lﬂ%aﬁh@e@m|Qx%@r&l!§lgﬂlﬁ g:quence have
been modifi Q@&EU @glle tm%rﬁl@@ﬂ\tﬁln t%ﬂrﬁmw@&e immunoglobulin
sequence OI%EingyhBMB MLMH @%Qi@@%ﬂlﬁﬁ‘éﬂt’éﬁﬁ@hnt residues have
been modiﬁlﬂ] m%%%@ l’gt%é é‘r§e %Qﬁﬁla@ @rﬁ Gletﬂrineeference
IMnuno gloﬁ@r%@l%qmggé{law h%mﬂqlmll @Js%@ I;glgets%ues have been
modified, ifﬂ&@l@ﬂﬁr &QQL%L%U&Q%@QHM%@ A Qfogtobutin
sequence orﬁr)ly p&@){m\{ glrmgllqgﬁp@'\L\%d%éng%prcsidues have been

modified, 1&@&%@(@% Qé’sﬁgmﬂi@k@a@ﬁ%m‘?@&m immunoglobulin
Studnicka et al. U.S. Patent No.

5,766,886 Studnicka etal. Protein .
[0091] 4)Elﬁtenilh cé gﬁﬁae‘?w%%{-&éﬁ(ﬁlﬁ RL) nggagaph (3) comprising
heer o RRSHRBE PO PEHEILTNG 1PRRIUIFEGERHS) < 60% mino wid
sequence 1d%¥l%1tmm%wﬁian6)ﬁq6m6, a%ﬁ;e}ﬁ?aalpf at least 80%, more
Pl P R B M DI Y Ay oo 957
ncludng Spaptis edch GaridBIE felfion i ety 7% 55%
2% 90% Has'Dedit dsSigiteda iSOt Stibstitltib i
[00921  SHARTNH-AacE substittHiONBINE: high risk residues of one or more
CDRs of th(dt@{lln;gmlﬂ@d me@iﬁ]ﬁ:@fpﬁhﬁ§Egﬁi&k residues of two or more, or
three or moi€AL@YOFIBSe; of Tiv) dOWkiskiChamge s:@h@onally comprising
one or moreln@SE dhat-have dhe greatest potential for
[0093] fol @%@J,Q%F@U&Q%@%R/g&v 2”';‘1(;@%8]'(?@% L‘l:e and conservative
subsciuionGRANGELLJISIYPLNG antigen binding; (2)

moderate risk changes are those that

would further reduce immunogenicity, but

have a greater chance of affecting

antigen binding or prétein folding; (3)

high risk residues are those that are

important for binding or for maintaining

antibody structure and carry the highest

sequence



[002011 In 1994, an approach for the

Humanization of antibodies, called

"gUKy&@kﬁl@le,mﬂ;Ig wasdesel lB@ldr-isk amino acid residues and
comprising one @HM&&@J %tjM1%tjM§ the pOWGr Of the

phage dlsplay technique for the

ude inseriions de}ctlorrs or bLIbSHiutlons and may be

humanizatioh 6 MoUse mon
conservative substhsf 86 d)i/nteg é és(jtg%fﬁnglgereﬁ algbodé/tto 11@ closer in sequence to a
human light ¢ 1aB fb}rfeééﬂﬁ% F&cg\g}ncf? 18'999 égr(zjénfi gggtxf)n (rzberavy chain
sequence, a congiﬁi;gs’ Itlli?émr_l-j %{nﬁ%m éﬁfyd;flstﬁ ETFIOHII Eonsensus human
germline light C]ﬁ‘@m(‘)ﬁ@ﬁé?“&ﬁﬂb‘ﬁﬂ)ﬁ‘é&??%@”d@ﬁ)fé?@d g also be
displayed in seqegnepnBimatiopovithise m?ﬁaﬁaligh}p@hﬁ]ﬁKKLVHTPYSFKEDF
(SEQ ID NO: jbrery handethe residtingp myrbriddfetgording to Studnicka et
al., U.S. Patent Iﬁbﬁgpy,my meﬁb{ﬁe{ge}e@éunmﬂfmanug@mum, L=low),
exemplary chan&h@ i ouse Ridufr a;gm@lﬂcﬁtﬁh@{leblyence may be displayed as:
AKXLVXTPXS}BF@IDM@S(&EWDIE}:@%& ghﬂd@ Ahi6o acid, or alternatively where
X is a conservatSEIQGHONN § Ub&%ﬂlbl@&ﬂya dhe: %I%I@rd exemplary changes to
the low and modUENAILIGNL CHBINS-AIE GRMRINEhWItH 2ryvxsyxeyx
(SEQ ID NO: l(hsj @L@Q)&' ngﬁd Hnl@ﬁﬁa cﬁ@xlgtglkqg%sq;ution of the

original residue Ehﬁatr;%%lt!mng Iibrary yle'dS entirely hmnan
Fob. 1002021 A variety of procedures

Thdfe erestibed 5 deriving human

1antibodiesriromdphage~displayaliokaries vinds to the same
epitope of PRLN S@@ipfarexampie;, Hengenboomesstoal. habs.c42-2,
he.06.275-1, he.Mbts-BiRks 227333 L5994 Marksratodas, xpa.06.130,
XPA.06.131, Xk IV, BiQbesd 2250836 DR 7x6hA919%, b Sos.159, xPA.06.163,
xPA.06.167, xR 35 1INOSr 069,332 2pR (3190854 06202, xPA.06.203,
XPA.06.206, xPxIRCKS A T 0 ANEL WS, Ip Los T L %E@% XPA.06.229,
XPA.06233, XPhas }"753}(;§46(;‘% %{‘b)/gmlﬂso%ﬂ% l%'} VIO xria 06,983,
XHA.06.275, Xﬁg k%qyé)n Qﬁg Ogy&)/IUth%Qtherﬁalpnie:cp Qougql%( -ray crystallography;

derived from phag,e display libraries has

become a powerful tool (See Burton, D.
’R., and-BarbsasthtoGntmongiiel fiebpingy ompetes with
murine antibodysﬂ}glm.ézg@ggwypa‘n @’O@\ﬁﬁi’}te pePg. ?4@{2,&?_.96.275 -1,
he.06.275-2, he. gRiTire. RO IAINEMEGH 820438445 BPE1@92) XPA.06.131,
XPA.06.141, XH4.B.1 patentapphcatiorsnap 2G020004@ 1153, XPA.06.167,
XPA.06.171, Xrand WO92/@104 Xp AbS o patent. applreations, xpa.o6.206,
XPA.06.207, XHAQ6 200301903 1 pudlished October 9,

2003 and U.S. Patent No. 6,054,287;

U.S. Patent No. 5,877,293, [)0203]
Watkins, "Screening‘of Phage-Expressed
Antibody Libraries by Capture Lift,"

Methods in Molecular Biology, Antibody

and



[002101As used herein, the term
wo zom?f»saivage receptord'el' refers to an kinetieuszemersico
of the Fe reglon of an leG molecule geé;
6. 145

a0 crot foon e

R g R

more than 7§%rtﬂ?)ﬁ tﬁ)éﬁi)‘ﬁfél 8?lfﬁlén ﬁg‘@ Wrbﬁééﬁilﬂéo 85%, 86%, 87%, 88%,

207 Béetions 1002111 Aitihe atier Sedtrive

oo QRSO THEIUE G- SN carboRyf ™ o000
e 06 aphfifp derfichis rargig i Tetigth Hroth 2

XPAOG 20 BntRdPed O rifdfe FBsRIUEsPA 06148

XPA.06 154 SR AR iNPADIRETES ek F8t4T Biridindg 7

XPA.06.18 ARG o YA ARTGRA e MSITAS T 00207,

XPA06214r A Bl NER A TGRS BE SIGherra 06233

XPA.06.23 SIS NG HEi Yeitlied g 233 ap 953

X}{A.O6.27ﬁf6¥fé(_)6|:t69r; (é%ﬁﬁﬂﬁﬁ@? @y(}f@g% éﬁénégﬁe’zg 50, 100 fold or

greater. In (r)ﬁ:a}ybh@nd“éI@téﬁ-w‘im@'\ywoﬁnwdﬁféyémibody is in 50-fold

melarexcesposition by deleting part or all of the

[0099] athipeptide or-other+REEGRILIGR IISYLBRNEESH an

equilibrium EQk.GIMGQSHl At Sutb sHirutian s {00224, 10> M or

lower and péfﬂ@ll}lﬂﬁlﬁﬁ/ m@ﬁm&ﬂﬁﬂrbﬂ&]ﬁ(ﬂyﬁm 4T¢] z@tgriegon of

downstreamsukltiﬂga@ﬁk ghutﬁ@d&-h Ih@&% in Elr ﬁt‘il Q@@RQ‘DIQ}(T

218 acug residue in the antibod

imeric, hur m 01 mandsz? ant1boa¥ ub 1c discloscd before

[00100] ptlori
remove erent
the filing date hereof, or %sc osedo an ap g S%led efore the ﬁlmg date hereof, is

excluded frolm tshg[l:oe e omllcztne ace. ltutiona
Utagencisis within any of the

[60101] Hv)pg},egtaﬁaﬁciéné'mmlsmg?@ﬁgibfs broadly defined herein, that
isnota comﬁ%ﬁ@m@tm@éﬁg wim@mpﬁmeda_dent hybridoma. Thus,
non-rodent AM{sEMPEfivE Seibystitutionsiare shofwim prodent
antibodies, J‘ngbmti])_od‘y' h‘@lmﬁgtl‘n%ﬂg@ﬁyaﬁveeric antibodies, humanized
antibodies, Ryyiystitition 1S fouhd atider thédeadingnpfuman
antibodies pk@p@ﬂ@m@ggﬂjgﬂﬁ@ﬂm g Hfegidchiay technology. Similarly,
non-murine gmbgﬁtu@ghguresuﬂthmneﬁ@r@h&angelme antibodies, murine
antibody frajgigie (jica baittivityhithermoredsiostantigded™ and
human antibgfignges, denominated "exempliay

substitutions' in Table I, or as further

described below in reference to amino

acid dames, may be introduced and the

products screened. TABLE 1

EaenaplaryPreferredzﬁeadue

Substitutions Ala (A)cab len: liesal Avg

(R)lys; gin; asnlys Aso (N)gin; his; asp,

Ivs: ginarg Asp (D)asnain Cys (C)ser:



he (1)leu; cal; met: eta:leu phe;
wo 0smgpieueine Len)norleucine; il1;lle met;rcruszenrorsiso
Rat- phe Lys (1(1erg: gin; am aarg Met
(MASE2BIRE lieleu Phe (F)len; cal:ala; tsr
[00102]  Pat¢@yalaSer (S thrPhei(ld ysarddpnay be, e.g., the
extracellulaJ(W)Qggﬁ@h@yﬁ-@ﬁ#)t@p@h@*gc lighesertheptionally fused
to another pmtp(}(}b)ﬁx@’alﬁ'f\mhmeﬁppth & leplagldip its native conformation.
Alternativelp) m@nﬁmﬁ@xp[@@ﬂigibﬁgpb@iamm be used to generate
antibodies. aodificationsin thebiotedival propertiesiatrally
occurring ce)f thh@xaﬂtimy(afeeﬁa@o@ HRp]h sh@d)tw useful for generating
antibodies ve@leoting: substitutions:that differ
sigpificantly.intheir effect on maintaining
a) the structure of the polypeptide

) truc _ . .
[00103.] P(Blgzclﬂgf)l 61}%1%0(%%5 e éugic,xélay bafsfttﬁg a§ Iéﬁstfjrﬂl&]ﬂe’ subfutaneous
(sc? or mtra}feélr(oas)%l éllplll B_Iféfloégjfathgﬁggft 6?11Ffé ﬁ?fiélp .adjuvant. An .1mpr0v.cd
antibody res&%ﬁfazi}i,ﬁea%gﬁefi abc%ﬂvga&ﬁ é}i,edge&fgt antigen to a p‘rotem that is
immunogenﬁiyd}i;b%ﬁcﬁi&sﬁ? é)ﬁynaxrntﬁé ei,ﬁdieéhcﬂﬂ énaift Pﬁéocyamn, serum
b, boydf PSP (R B BE tHE S o o
deriatiin S NN A BCCEIFA Y FRTEIRS f conisscion
o GTER It S SR bR 2hardehsce
suecinic anhiefs EHETrspToEES T002141El)
[o104]  Aydrephobic-nedeucing-metyalgnivahugates, or
derivatives dﬁdnﬂﬁuni@@m5ag(a)5 [@ﬂ&fﬁi&ﬁa};&dﬁ@@hﬁi@ (for rabbits or mice,
respectively BY® 3 S@¥ndhi; IR 16 H(B)agidlie:aaSPscHtkhe solution
intradermallflbﬁadpz]t(iég. mmﬂﬁ@gﬂﬁe animals are boosted with 1/5 to {fraction

(1/10)} the original amount of peptide or conjugate in Freund's complete adjuvant by

subcutaneous injection at multiple sites. At 7-14 days post-booster injection, the animals are
bled and the serum is assayed for antibody titer. Animals are boosted until the titer plateaus.
Preferably, the animal is boosted with the conjugate of the same antigen, but conjugated to a
different protein and/or through a different cross-linking reagent. Conjugates also can be
made in recombinant cell culture as protein fusions. Also, aggregating agents such as alum

are suitably used to ephance the immune response.
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1002181(5) residues that influence chain
wo 20sorientation 1002191(6) aromatic: trp, gyrps2e07e7s1s0
and [00220] Conservative substitutions
inVERFEFERIEEE an amino acid with
[001051 Enothernntedaber Bfiis class: hybridoma method first described

by Kohler NDIVe@ONSEFUALV S, SUD St LB RS HAMBOIE DNA methods.

[00106] &R M@G&%ﬁnm&mgﬁs&f Sﬁ@%ﬁf m@ s%st animal, such as a
hamster or 1%4@1%%&%!}'1 ﬁuﬁﬂ@z@&' Q%gl QJ c@\@%gg% Igc]%l%phocyles that
produce or LQQ%%I‘\’LJK ﬁlﬂ%&g’ﬁﬁ@éﬁl@ tﬁg%\!qq%m[ag}ly bind to the protein used
for 1mmumiﬂ1¥p lX?eQxMcm%IQ&%!:Uten ga h!glrpnrx rngcr in vitro. Lymphocytes
then are fus&%ﬁ%mﬁlggsgsm su%ﬁ')p){?(?qy agen‘? such as¥ pgh; lene glycol,
to form a hy%%&ygé‘ﬁt%gm%%caengc O 1)("@&0%5 IL1 et Fes and Practice, pp.59-

103 (Achemplressvlgéimemocg(nlgafgs\é ussmta echt%eQ?uEion
molecule and prevent abewant

OOT07] R GESHNKIFL. TORZZ 2 LAty fritirAticoe o
medium tha@géeﬁié:f)gm}qimaw@gﬁ?é;b&gﬁﬁﬁghﬁﬁﬂblt the growth or survival of
the nfused GAFRA R b OBy VAT FalAYS tHERL Heitfeme cels ck the
enzsme D GBSHRENOH S MAFFP the CORSGF Tt e cueve
e fo i S - HE SETCAITIG VAFAES YR i, 20 thymidine
(AT et ) S BIBTOG AP FOp B ATBS G oo
[60108] Iﬂ@dlﬂgfeﬂ)ﬂimmy dielﬂ:tie\l&tkﬁk&kfecipﬁﬂ support stable high-level
production ﬁﬁiﬂwm@mm@dlﬁﬁﬂ&lﬂbﬁﬂ&y\g €Mlls, and are sensitive to a
medium, HL@ﬁ‘nﬁﬁ&Hﬁl @@mh-ﬁﬂbﬁﬂm@fwa\éaﬂ@g tSdSave been
described foaiffl M%matmm@ﬂommg W(ﬂjﬁm,ayfmmunol‘, 133:
3001 (1984)&3i<ﬁﬂ.y g:tSEVBﬁ&lohypﬁiBV@ni’rabJ&rr efglilﬁlﬁbes and Applications,
pp. 51-63 (l\&jxt@lS)(ﬁeg Jn@,‘ﬁ eD H‘z&ﬁ)l@dﬁ@ m@ﬁ@i'%dnmne myeloma lines
include thosEJ@REH ate ﬁﬂm&&l k!|e-am!ﬂ@ t%&tﬂxﬂg@% the Salk
Institute Celﬂii%@@tlfhﬂgﬁm:ﬁt}ﬁ)%t@Qﬂysxgﬁmt§o;%Ag8—653 cells
available friJ@NBALEH Bredisplayedinawme rmvaéig.nt

shion Born filamentous phage particles
[00109] Cf?t ];mseidgﬁnsmt\s Jt e bu omac %4% r%vdl 18, @ %s?yed for production

of rnonoclona a odles irected againg th.e ant1 en. Preferal the ding specificity of
aged within each article: Tha

monoclonal a tlboch S ploduc hybridoma cells is d ten{;hned by immunoprecipitation or

b tpb 2 ay,e dvarlan S a{Re(% inked
y an in vitro bin eg assza uc s radiojmm noaxsay or e% e inke
Or elr biological activi

1mmun]mt;scbben dussa (E R ge gndmg ;f 1tyv{/t& mgrz; Bfiab:z}‘.?)océy can, for
s S 1T366, WO 05 16388 Ak W 17
93/19172. WO
2008/012295PCT31tS2007/076160
[002231 Current antifodytui ion methods
belong to two atutagencsis categories:
stochastic and nonstochastic. Error prone
POE. imitator bacterial strains (I owes



decreases over dine. [00229] In the case
wo200sghan antibody. DNA shuffling allows thevus2e707s160
free combinatorial association of all of the

[001‘1 ()}' K ﬁ ﬁ?gd\%}ﬁﬁelgﬁleo f?ﬁgecb}ﬁ ﬁ'?lgcwﬂsﬁo 1ﬂs 6{}&16 c.ieslired
specificity, %ﬁlé“(’:ﬁﬁﬁig?vfgrﬂ&%‘é’fﬁ % lrg s&bélﬁltfélmrﬂﬁfwﬂunon
procedures iWétOMUHFBPéaﬁPﬁtn?égé ?1%ﬁ%%06§ éneg)ﬁles: Principles and
Practice. PP BHOHIEH I the Same TR tiB T Euftharros
nelude. for sHTIRHiNG "G AETANY CONSBIES THE Pelaltifioms cclls may
be grown indf.\a é},?bg[itthmﬂ;fact’azfarr@kgﬁci Iﬁqféocbyﬁ Pﬂilﬁﬂiﬁs secreted by the
subclones A5 &tﬁvé{ zﬁgﬂzﬁed frﬁmtﬁécﬁtélgfff*dﬁnbfb@@ﬁu?m serum by
convcntisnaﬁxamng%fﬁwﬁiéc"ﬁm %ﬁﬁféﬁﬁﬁhlﬁrﬁgxample, protein A-
Sepharose, I(iRHBHIGFHHE BESE & Hithest dffifity) i
chromatoggMRs and these rare shufflains may be
[00111] Eeﬁleﬁte@ based-on m@ifdis&]ﬂ@ﬁk@%latﬁj mﬂyeqlxenced from
the hybridox@eaagOﬂléEhﬁeﬁmmai@M{yﬂlﬂglﬂﬁgiﬁi@nucleotide probes that
are capable Whlﬂlﬁg@ﬂﬁy}cﬁa dsad RN A-shuf thcnlghmlaMg of the
monoclonal bzﬂbQN#\ @ﬁuRNAteﬂhm&y \b@g@%iﬂl@”&dﬁ isolation of at least a
portion of tﬂ@éagmmpﬁﬂgdﬂmwhﬂ Si]Z&sQfolih@the DNA or,
preferably, Migrcﬁhﬁf l&B(@ﬂg smalelona antibodies. Cloning is carried out
using standzﬂQlMﬂHﬁl@Q&igg,, SEQ@kaeeQQ[Eﬂ@j Nﬁgmﬁlﬁ' Cloning: A
Laboratory G&@&S@Hﬂ@@&h ﬂ%ﬁﬁg,f gaﬁ@(b Iﬁl'est%ilemlp%ted herein by
reference). @QWM@JQQI!@QM&JEQM&%D&&Q @Qvgibe franscription of
polyA+ mRﬂLh.@rJ@HJQ l@et@m&@hé@l?lgl@gﬂﬁe z@gt@ﬂniﬁmleugned using
probes specib@fcd%@%ﬁ&grl@gﬂg@g po@}QQ%Sgllelle&%nces, In a preferred
embodimen@%t%tpﬁ! @J@QH&&%&[@J%&U@?Q%@G Qramplify cDNAs (or
portions of QMM§N@M@Q]}Q%Q@%@QQ]m gene segment of interest (e.g., a
light chain \RAMLGIEOULE S RAVING.LRAONE. ALY no any
suitable vec&g i@?eiﬁmm%@opg,l}ﬁ@%@@%}gg @E&g display vectors. It will
be appreciatgggzigﬂt%agchMI: @x@g&l Qngn‘% LI:!”:@ ntgmpl@,‘gglong as it is possible
to detel’minanglbémQrQL%nggpmi OH@: Q’gxqr%goLQIiEmaypggtide of interest. As
used herein,tﬁ QEQL@I@ HQ&EYQ%QAQQUQ@"QJMJQ%EUQC g;]ilcps@!‘uence isa
nucleic acid %@&Q&Q%@ﬁé ﬁge&]&'&l@d aq:.d Ib%pﬁ!égfrom at least one contaminant
nucleic acid %Qﬂéﬁﬁmm %B%gjttp @1&%’@ glﬁc%re%rl]]ttlgldztma] source of the
nucleic acid %@!gl@o%ip, 9&%& lt g%yj,doq ORQJRB!%£%§ UQS%Q tli)o% background
nucleic acid&ugﬁ%g\t qyb@ﬂ&cm@d@ xlxgﬂlcsatc?cg)f i[qu(f.)es §a% %e determined, is

considered iécoﬁlz@eg.l g@ isso%%(@ Q.ll(:meg z!\c/ll ITQOIQCQII§ 1@ @t!;]enéhrz]lgm the form or setting in

mulagenesis can be performed to identify
bypervariable region residues that
contribute significantf;? to antigen binding.
Cunningham and Wells, (Science
244:1081-1085, 1989). A residue or
group ot tateet residues are identified



1002391 Thu , antibodies of the invention
wo 0siayscomprise a human Fe portion, a ecrws2007076160
human consensus Fe portion, or a inntein

whieh Itis (e B Bt that FEtaINS the BBiTHY i ifiteract ineuished fom
the nucleic Wﬁ:ﬁofﬁgelgsét gﬁ%wlFécé]ép{BﬁeTﬁdwr?ai nucleic acid
molecule Iyt ThWHICH EyStRTHES SHY BT TRY oxpress the
antibody W]’GJI(“S Eﬂff&@*ﬁfo%?ﬁ@‘céf@ lﬁﬁl&diﬁéﬂ zﬁ}zromosomal location
different fropptRGURH T ERIY/or in which the a met is
00112] @dded atthe W&mrmimﬂ&ﬁﬂﬂdﬂm@iﬂﬂl@ﬁdoma produced by
obtaining a Are.@fitheniN-tennimila20ia mineackd Sumortal cell. An
advantage o€ d @MOMed; and/os.regionsdhat intengetdona tat
produces a MR mm&lﬁmm&,osuﬁﬂtaﬁeth@ Qtl:‘xq:ltivcly, RNA can be
isolated frmbiﬂﬁlilﬂ@r S/.ﬂ'ﬁ; sﬁg&)l’cemQMﬁdj,z@&d{ﬁr the sources other than
hybridomasAD@@itglﬁbﬁeﬁmyﬁgeES&eﬁm%coding immunoglobulins
or immunogllmtmﬁﬁgjepa@:(alﬂ sga&anéﬂqg&a’)}teﬂstic& One method for such
screening is:ﬁagﬂb@ gﬂ% @Blﬁh@cﬂ@)@gplaﬁ% m@yy @L&Qribed ine.g., Dower et
al, wo ov/Inglude adifferent constan @YIQRL @p8uwski, Proc. Nad.
Acad. Sei. @IA, @@&)ﬁ@x'b@d)yem@ym m@&hm@@cﬂ;&em by reference. In
one embodi géﬁtﬂlayp@@e h&@)l t&ﬁd&}@ﬂ c@@fﬂ%tﬁmq H%QJS?{J@{ transgenic
mouse (eg,[QQIZA'Q;l JﬂNm% &m, @i }th}gﬂgrase chain reaction is used to amplify
acDNA seqmrgg |IIQQJAQQ §pE91th§ agg%@gbnﬁgjgﬁeptide, e.g.,CDR
regions, and@f@[w%ﬁﬂm@&{éﬁ% aﬂ' mgﬁecgltog pmge v@gl%NAs encoding
peptides of fittetdt, U'g@(%%ﬁ@&hﬂ&é&fc@@@@ (@ﬁ@tﬁl@cﬂng characteristics, are

identified by UDGHORnNEUiING ARY: and/or CDC

activity. In other embodiments, an 1g62
[0607113] The Se nceo the amplified or clo e nu leic acjd is then dete1mmed
onstant region’is mo ‘i ges

Typically the se%lﬁnc%fnpodm%lan é?_tln 5 \61§rjab1e 1e f(f) tihf@ﬁnal.%mn ngl lﬁllm polypeptide

is determine; Ié)weve} 1t w1f orﬁ 4mes bé dkﬁ[uat Itc()) ﬁ%ufincetﬁlé a portion of a

variable 1eg100r(1j If]ms fxam le thc- DR encoc% Tlatlrcl ﬁ%}écz}l'l?rnﬁ ém tion sequenced

will be at lezté él 8zﬁes lévﬂl;( é?:ﬁj egelfﬁzée? 6? éﬁbahl%grt about one-third or at
least about ey ?Q%ﬁ‘i&b&ﬁi‘é‘)é PSSR SRSty
[00114] Seqwmgpmmﬁglemutaﬁhzgsuh@t&g@zﬁ zhmgelbrary, or, when
PCR is useds@qu@ﬂ@@g@iygn@if@d S@m@ysbt@i@q@dﬁg €Sdlencing of the
amplified sekﬁﬁg@@@ﬁ@@ﬂ@@ﬁ@yg@n@s@xm@y}gi@s (see, e.g., Sambrook
et al. (1989) prOviGeTonij0 Q24 PreniGUS SIS Spring Harbor Press,
and Sanger, mappw Ih{@cblmmﬁg siterorrhsumnamangcn is incorporated
herein by ref@R@dN @yk@néilif@ﬁld-_s&&np{ mﬁllyetﬁiﬂl:e acid with published

lower hinge legion composed of IgG

residues 233-239. Offier studies

proposed additional broad segments, e.g.

Gly316-Lys338 for human Fe receptor 1,

Lys274- Ara30l and Tyr407-Arg416 for



265, 267, 268, 269, 230, 272, 276, 278,
wo 20082805 283, 285, 286. 289, 290, 292, 29rcT/usz007076160
295, 296, 293, 301,

sequences of human immunoglobulin genes and cDNAs, one of skill will readily be able to
determine, depending on the region sequenced, (i) the germline segment usage of the
hybridoma immunoglobulin polypeptide {(including the isotype of the heavy chain) and (ii)
the sequence of the heavy and light chain variable regions, including sequences resulting
from N-region addition and the process of somatic mutation. One source of immunoglobulin
gene sequence information is the National Center for Biotechnology Information, National

Library of Medicine, National Institutes of Health, Bethesda, Md.

Antibody frasments

[00115]  As noted above, antibody fragments comprise a portion of an intact full length
antibody, preferably an antigen binding or variable region of the intact antibody, and include
linear antibodies and multispecific antibodies formed from antibody fragments. Nonlimiting
examples of antibody fragments include Fab, Fab', F(ab")2, Fv, Fd, domain antibody (dAb),
complementarity determining region (CDR) fragments, single-chain antibodies (scFv), single
chain antibody fragments, diabodies, triabodies, tetrabodies, minibodies, linear antibodies,
chelating recombinant antibodies, tribodies or bibodies, intrabodies, nanobodies, smalil
modular immunopharmaceuticals (SMIPs), an antigen-binding-domain immunoglobulin
fusion protein, a camelized antibody, a VHH containing antibody, or muteins or derivatives
thereof, and polypeptides that contain at least a portion of an immunoglobulin that is
sufficient to confer specific antigen binding to the polypeptide, such as a CDR sequence, as
long as the antibody retains the desired biological activity. Such antigen fragments may be
produced by the modification of whole antibodies or synthesized de novo using recombinant

DNA technologies or peptide synthesis.

[00136] The term "diabodies" refers to small antibody fragments with two antigen-binding
sites, which fragments comprise a heavy-chain variable domain (VH) connected to a light-
chain variable domain (VL) in the same polypeptide chain (VH VL), By using a linker that is
too short to allow pairing between the two domains on the same chain, the domains are
forced to pair with the complementary domains of another chain and create two antigen-
binding sites. Diabodies are described more fully in, for example, EP 404,097; WO
93/11161; and 30 Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993).
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303, 305, 307, 309, 312, 315, 320, 322,
wo 0088245 326, 327, 329, 330, 331, 333, 33d;mus207076160
335, 337, 338, 340,

[060117]  “Single-chain Fv” or “scFv” antibody fragments comprise the Vg and V. domains
of antibody, wherein these domains are present in a single polypeptide chain, and optionally
comprising a polypeptide linker between the Vi and Vi, domains that enables the Fv to form
the desired structure for antigen binding (Bird et al., Science 242:423-426, 1988, and Huston
etal, Proc. Natl. Acad. Sci. USA 85:5879-5883, 1988). An Fd fragment consists of the Vy

and Cyl domains.

[00118]  Additional antibody fragment include a domain antibody (dAb) fragment (Ward et
al., Nature 341:544-546, 1989) which consists of a Vy domain.

[00119] “Linear antibodies™ comprise a pair of tandem Fd segments (Vi -Cyl-Vy -Cil)
which form a pair of antigen binding regions. Linear antibodies can be bispecific or

monospecific (Zapata et al. Protein Eng. 8:1057-62 (1995)).

[00120] A “minibody” consisting of scFv fused to CH3 via a peptide linker (hingeless) or
via an IgG hinge has been described in Olafsen, et al., Protein Eng Des Sel. 2004
Apr;17(4%:315-23,

[06121]  Functional heavy-chain antibodies devoid of light chains are naturally occurring in
nurse sharks (Greenberg et al., Nature 374:168-73, 1995), wobbegong sharks (Nuttall et al.,
Mol Immunol. 38:313-26, 2001) and Camelidae (Hamers-Casterman et al., Nature 363: 446~
8, 1993; Nguyen et al., J. Mol. Biol. 275: 413, 1998), such as camels, dromedaries, alpacas
and llamas. The antigen-binding site is reduced to a single domain, the VHy domain, in these
animals. These antibodies form antigen-binding regions using only heavy chain variable
region, i.e,, these functional antibodies are homodimers of heavy chains only having the
structure HoL, (referred to as "heavy-chain antibodies” or "HCAbs"). Camelized Vug
reportedly recombines with IgG2 and IgG3 constant regions that contain hinge, CH2, and
CH3 domains and lack a CH1 domain (Hamers-Casterman et al., supra). For example, llama
1gG1 is a conventional (H,L,) antibody isotype in which Vy recombines with a constant
region that contains hinge, CH1, CH2 and CH3 domains, whereas the llama 1gG2 and 1gG3
are heavy chain-only isotypes that lack CH1 domains and that contain no light chains.
Classical Vy-only fragments are difficult to produce in soluble form, but improvements in
solubility and specific binding can be obtained when framework residues are altered to be
more VHy-like. (See, e.g., Reichman, etal.,

J Immunol Methods 1999, 231:25-38.) Camelized Vyy domains have been found to bind to
antigen with high affinity (Desmyter et al., J. Biol. Chem. 276:26285-90, 2001) and possess



360, 373, 376. 378, 382, 388, 389, 398,
wo 0sdikdy 116, 419, 430, 434, 435, 437, 438 0s2007/076160
439 (using Kahat numbering), some of
high stabiliwh Is&]htlall %tyt rlé d?gﬁﬁﬂmlb»i ﬁlcﬁﬁ,&— 361%9ﬁ%é §/I ethods for
generating PULHETEEE Wt TEGUCBERD ET K G [y ample. in US.
Patent PubliggdR A, 9P tHE & & 2Ptétion at amino
[00122] @cid-poesition 238, 265,:269;in2HBqdB27@Fmailest fully
functional :329-Bik@nstatechtareduca:bindingutosien. ais endy is
referred to ANUIRHGR (@b @MiRA-acith positian 238126557, 2004). A
nanobody liﬁ@gm@zege%gggi @9\4&;} Mxﬁ&&x@@& ,353!2@41‘;1)@(1 in Conrath et
al., (Alt[i/nic&ZZga%Zg;m%S}; 4335}7338)033131;1&]@94&1]141& methods as
described 416, 419, 135, 438 or 439 are stated to

[60123] In?aqucp ?aglgng e [ alIHQmIt:lbeo5e|s|thac|’}?:':lem01mHt£am!1acellulal expression
and can mang upte mpace@?al Qtem }unctlon 1§:bz12(§ g 3‘/145%'7] 9:101-108, 1990;
Colby et al. i}oc NarﬁAzfzd%cr%’ 1 I l 21290%4) nt1abo%1es Which comprise

cell signal se uenées W 1ch 1ctam 1he antlbo con’t uct in fntlace lilar Ie ibns, may be

produced as%qezsg 1’be§l n N’Ihas%?k’al et § 1%7% §l l‘)‘)% an Whee ler et al.

or43 iS state

(FASEB J. 13$%3§§(?03)b Tal sbo 1es au el - rmqear e ﬁtﬁ 4di ém Wthh a protein
tr ansductlonuomama( alt sle ng S é: a t}éﬁngNCha[?SV% ﬁéf %ﬂﬁ?tem (scFv) antibodies

H t al., (Med Hypoth
e ncory Sr?ﬁéé by referénce herein in its

(00124] - Refeirety s Rt Cley iRtiifig-activityman
immunoglotgfrgpfieheiritie Wﬁb@dygéaﬁt&be '@F&ef@ﬁlw are single-chain
polypeptideypAtiPRgER O B e Fesidie BT8ogg0lipfomains
necessary 039 fstieevyF EhEin- dind thAPPEPIEEIrgS. Paen:
publication }RSRIFABROTUBAM) resEles T Perioval of

ly WG aGHMI Miibodics

[00125] In some embodiments, it may be desirable to generate multivalent or even a
multispecific (e.g. bispecific, trispecific, etc.} monoclonal antibody. Such antibody may have
binding specificities for at least two different epitopes of the target antigen, or alternatively it
may bind to two different molecules, e.g. to the target antigen and to a cell surface protein or
receptor. For example, a bispecific antibody may include an arm that binds to the target and
another arm that binds to a triggering molecule on a leukocyte such as a T-cell receptor
molecule (e.g., CD2 or CD3), or Fc receptors for IgG (FcyR), such as FeyRI (CD64), FeyRIT
(CD32) and FeyRHII (CD16) so as to focus cellular defense mechanisms to the target-

expressing cell. As another example, bispecific antibodies may be used to localize cytotoxic
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100245]United States Application
wo sRuplication No. 20040132101, PCT/US2007/076160
|ncor£)orated by reference herein in its

agents to cells thlc xp1 S tar et- ntx en, These.antibodies possess a target-binding arm
it E'muteins With'

and an arm %wlfgfx%/ r;]he Cé.tf%. I‘lﬁ Iaﬁeélt g é{l d 061% ifi n8 ﬁnéel?a)} 160 ‘v1néa alkaloid,
ricin A cha1?&athcﬁz\§e ?th?oz?tg?ls%&%?ﬁéﬁ lﬁ\éﬁpeﬁg%anmbodles can be
prepared s 58S 31577687930, 325, 266,

[001261 EBAQiiIBRTHoRO DIy IroFRBedI N BetBRHjuBRBantibodies. For
example, or@ﬁf@@@n@ggmg tlﬂéab@i[cwulgp}beniWgéugjﬁdZolaSi,din, the other to
biotin. Hetc24dhjuddotiRdifs 20 R, 26351 261y, 265 R 664s-linking
methods. 512@31, c%@ipl@@ 9{5613:3@, wWor 1332 (rUSl ng aldabaitclosed in U.S.
Pat. No. 4,6TRIRDRIIG),2 0fwhicho286singmitations at

[06127] &%%Hgt@%gﬁ%%’pgéél fg%%mn%ﬂ’gjegfgc]mugo%@q the interface
between a p%%ﬂ&ngb%gﬂ n%%lﬂe%@gde%%g?ee%@ % hl%(@élé%@@élcenmge of
heterodimer! g\@hm’h ;@%@%9@1] ;19 Zc’cn%tggﬂt ge%%ultglsﬂgé%g’ﬂaued interface
comprises a?feast h ng’ tl%%g? (§x§ Qﬂ 09£n§§g wg}{qtl’lﬁqg&% In this method,
one or mor eéml% ammo ac‘%ldvsl]w CQ‘!.I sng %glpégtgénghgc?llq tlbgdy molecule are
replaced wng% gel rp or $ osme m%p( a]pBegompensdtmy ‘cavities" of

identical or 31111811 s1ze§o the zu ¢ side cllam §) arc’created on the interface of the second

antibody 111o:l|'ecu? ]by xechmO:!'n ge a§1§10439d sllgec grp i r%tsmq}lm ones (e.g., alanine

or thwomne!'1 q‘lrns plov1¥35 a,mec %gscl;n lerl]ncl:xtesaﬂen%geylt d of%pgetelodlmel over

other unwan_ted en ]X tg') P tbslulcc %goét 61(2 f4 &9&%7%” ublished Sep. 6, 1996.
INtrinsic ProPeity of its heavy chain CH2

[00128] Td(amgﬁfox %g1@gﬁﬁ]ﬁtfmumﬁﬁﬁ§%w %‘ﬁgments have
also been deé:fﬁfﬁ'ts %@iﬁl%glgaé@%4)}?§?1ﬁﬂwb’@% can be prepared
using chemigﬁ]diﬁliﬂgea]ﬁﬁwamb Iséﬁnﬁ F’Qﬁbﬂgzﬁécasﬁ)ée a procedure wherein
intact antiboéieﬁ»m‘tagp_tesUb@ﬁﬂ%‘@ﬁt(ﬁrgﬁt@ﬂq@ﬁ{rwlﬁu@}§se fragments
are reduced PGy pgg:?be(ﬂ't_}@(@yoiﬁt@plggzggﬁ @d‘l.}g]@}]s_enite to stabilize
vicinal dith 1Wé?épréﬁlulfe@0ﬁ§uﬁé éwf-@e femlzﬁmdf Pfg“ ab' fragments generated
are then congétNﬂSmoAth)q@@Q: gﬁﬁmlwrﬂm?ﬁﬁgfﬁé NB derivatives
is then recorppitif & ‘EBLFEG@F!’}SEE]W@ r(xpégjtdeﬂ'e]smine and is mixed with
an equimolazc@@u@ggl)emsFﬁb’g\&-Mtt@ bérpbrespefiyetbody. The
bispecific antfregfrilticty pe Yo G- 1002 4T sdraies impfliztion of
enzymes, Bftqerafﬁ“ﬁqﬂlcé_j_@@g(ﬂ_leytg) _98@@5@0,36 secretion of functional
antibody ﬁam@‘@ﬂgmrmdqﬁégy referende Stsramti r@:@n’ce 240: 1038-1041
(1983)). Forgputt thiat matations withrveemotiffonticeali and

for Fe gammak binding (glutamate 233 to

praline, leucine/phenylalanine 23( to

yahoo, and leueine 235 to alanine)

completely prevented depletion of target

cells. The mutation glutamate 318 to

Manine eliminated effector function of



1002501Schuurman et al,. slot Immunol.
wo2008200;38( ):1-8, incorporated by refererrges2o07076160
herein in its entirety, report that mutating

chemically cohpéed tgf %h kﬁi)ea ic antibo gi ﬁétsm I(-:rtﬁi}oﬁlloé"f clﬁology 10:163-167
(1992): ShetfecAtdr 2Ry ¢ HlF%ﬁéQR%Pform ation,

[00129] EY8P28, ta-serina’resuitedin) & moree production of a fully
humanized Sigdole dnteds H(@lavya@ch]a] maﬁn%aggmhﬁmatmgately secreted
from E.coli t:lﬁk&dlg@ﬂ thﬁﬁg@dg@qu@ming in vitro to form the bispecfic
antibody. T@}y&gpgf@eseﬁé@ysfi@eth@slg@lo b}'iﬂg)@ells overexpressing the
HER? receS@ Qi @NCEhGYSTMORI0Gy8salse: markedlyr human
cytotoxic lystaBiliz esithecovalentinteraction

worzo  PEIWESH e neavY.chains, {99221 ARIAL nen:
directly ﬁor§ }egjlhmMnQJze!mm}‘é@RL all’cgb%; (%Qll‘bq ]FQQXﬁﬂple bispecific
antibodies h!\]cg’l%gp }9 g?ﬂ%@cpu ng] guecrx% z?ppe(l: sy e. g%‘g\lln I(Qeﬁl/ Senerally Kostelny et
al., J. Immunol tl'ﬁ%)’z 54?]?8&1( 1@3% 'me"i?tc'lﬂ %‘ie §¢1des ? omiéhe Fos and Jun

proteins were m <e(go%1C|]gltppm%!)tr!po tWo d]ffel en ()d]6§ tg/ geneq Sion. The
und at that epgalthon in JitCH and

antibody hogw%lmem Wele fe; inge 1 egmn form mon(lagels and then re-

oxidized to If(nm &16 antlbO(p ';\th (g'(lignttlz(r)sn s mehhc%r;:rz]n(l) 9&0 ge u?szed for the

production (Qantl O(Ry oy m\éYse” as eXtendmg serum

alt-lite and Improving tissue distribution
[60131] 1&6ﬁqb§i@ahfb ’ﬂﬁfﬁ Efﬁiﬂ,ﬁétrbew Fﬁg}'ﬁ&tslﬁl(}r t&o antigen-binding
stes, which SYEPEIS1THE THYSUITBH SISE CottEplateased © s
chain vmlabﬁﬁsﬂﬂﬂ‘iféhndf il thﬁq@l}@tiwégl\)vﬂfh using a linker that is
(o0 short o gifpspeich eSO HYrA e St threredtitiigres o
forced to paan@é@ﬁféﬁf@?wﬁviwf ?Mﬁ&iﬁ@md create two antigen-
binding ﬂte*aﬁﬁb@dvrﬁﬁ]e'%%twi,tﬁoa%% ﬁtaénSci. USA, 90:6444-6448
1993). reduced fucosylation that exhibit
[00132] AWQ(V&Q}/ ARG, &Qﬂ&ﬂkymﬁo\iﬁr i@{zyn@ﬁy the use of single-
chain Fv (stV@)S-3M KnQWR N Ihean.t0 aecomplishis:: s3es
(1994). thls For example, ADCC effector activity

[00133] 1 n qlagxeglbhxglzr{lqa imay Dae %QPPOd y" produced as

described m%pat et aJ 101 ng 8 5 J‘ 69859) y t ese antibodies
as pee OWI’] r‘g FL

comprise a pau o nﬁe : segments ( CH ZF t fo m a au of antigen

bmdmgleglo inea nnaé 1eessc!:muec grgl% 1f1
nIyeosy ation at the Tptﬁe CI 12
(001341 Aeradiiry INOR Lficosy a@daaﬁ*fﬂf@dfi@@mn@l example,
uispecific afplipereeis tepanit itcrdas et affinttyp @Ha -
trigger FoFRIII-mediated effector
functions more eff|C|e?1tIy than native,
fucosylated antibodies. For example,
recombinant production of
nomfucosvlated antibody in CII0 cells in



[00259] Carboxyl side groups (aspartyl or
wo s&titanselectively modified by reaction ecruszoo77siso
_with carbodiimides

00131 A TSI IR a8 NIR A WRSYE TG R coenizes
adjacent an(gpé—ﬁmgpgﬁfpa?wpa?eotﬂﬁé?néﬁt&,ﬁnég flexible enough to bind to
both epitopes iRty I3 P BHGITS 42l
[00136]  rearboditmigerorethyl Si{diazeniardifcFab-sckv2)
('uibody") ginfithytpentyd)iearbodiimigdes 65:7050-57, 2000) and Willems et
al. (J Chronfrgith@pmokey aspartylresad glutanaybs). Forbibodies or
tribodies, a {ESIEHICS: are-converted donasparaginyVH-cH; (Fd) chains,
e.g., o prod&ﬂdti@l:ldt/&ﬂﬂ laﬁyl ﬁesmes@y@aﬁ&@ﬂn\t\/ﬁtbdy one scFy is
fused to C-@r@nium ions. [00260] Glutaminy/ and

\%ecemll)rl]xxrlltrler(?«igc 10enSo n lbﬂgque_ntly .
deamidated to the corresponding gill
001371 Ay e sy reSTeeY Prestsdetiyary:ine one of the
antibody expm«ég éyilgéslaﬂlé(gmér}.é taf‘eﬁél(ﬁ?a agdﬁtljaé'rand Lane, Antibodies:
A Laboratony M1 8F BREBIEEEHAMBRS (e
001381  oleamidatedforn of these !fe)Sid}Ukeﬁ fal lﬁpression vectors,
which are thWiﬁhiﬂeihﬁnﬁﬂﬁ@&l@futh iJSEI.ﬂVBd’aﬂmnian COS cells, human
embryonic QORB1{Dther modifications.ineludey o) cels, or
myeloma cehh}[ﬂlf@)(r}b&ﬂﬂ@ﬁs@ir@\[@@l iiﬂxturﬁ@c&ilrﬂ@gotein, to obtain the synthesis
of monoclofph@sphonlatiamelhydrexy rgroups @bdiction of
antibodies 1Sﬁﬁy&@ﬁlﬁhﬁeQn)ﬁ]nﬁeﬁwﬂ@&nmmydﬁi&@@dgfa proteolytic
digestion of the: zajiﬁhlaq f&EIH.QQ@h‘QM&S a@j Journal@f gi.ﬂaﬂﬂﬁcal and
Biophysical SIdELRISLIAINGC7 Sidhe) Ghains(k« k. Greighten;oss)).
However, thBRE QI@iﬂﬁs c&tﬁ&kﬂt&{ﬁ@dﬁ%1%@ 3@U<lﬁrbinant host cells. Other
techniques fgi? Q @BEIJL@& onlvldyE{g@m,aﬂl&@epbg@s%shesis and covalent
linkage, mnh_% %Q@Qm@ﬁnl@ ﬁ@@g&%)) acetylation
he N-terminal ar‘E ne; and amidation of

[00139] Explessxon COHUO 5¢ ue ces refers to Sequence, or the
U--termi %rcar oyl grotin 1660831

expression o?an op rably linked codin artt @az hgst organism. The control
other ty alent nodificatiort

sequences that are ]mtable 1oka ot S, f(n £xa; omotcx , optionally an

INVOIVEeS C ore ra |ca

operator sequence d a rib osome 11;1 ing si ioli kargotic Hs ’1 mown to utilize

P 9 q COSI ES eantl
promoters, pﬂl adenylal on i "md enhancers.
ese ures are advantageous in

100140} Nelqreie théy%%ﬂ@q‘ﬂwé proguctiofrofotheslatonship
with anotherami:b@wqmwacqq6@\{\3&@”1%%?\%&3 presequence or secretory leader
is operably i*g}fy@e§y|ﬁafﬂmoba@abmmesxmrsﬁ as@preprotein that participates

0-linked glycasylation. Depending on the

coupling mode u seal® the sugar(s) may

be attached to (a) arginine and histidine,

(b) free carboxyl groups, tel free

sulthydryl groups such as those of




et al. (1 989) Pine. Natl. Acad. Sci, USA
wo 200s820:6982-69861; metabolizable PCT/US2007/076160
guaternary ammonimn salts
i theseere{py 6 R BB HONEB VORISR N 2 codine
sequence if Hgﬁfﬁ |@?§?ﬁfﬁ6ﬁ?ﬁﬁ‘ﬁlﬁﬁ@'ﬂ‘ﬁ?f [ ff%i"'éme binding site is operably
linked to a C(E)‘@ﬁ‘*ﬂ?f?){l%‘b@ﬂ?ﬂﬁﬁé?ahﬁﬁcﬁﬁ‘ﬁél?ﬁ)*}am“ Generally,
eperably linksd [t IGIERMIE W dib oDyt esters; wd. in te case
of 4 secreloiTHET B EHE ST "DOS E(E: Sartisatgt:s do ot have o be
contiguous. (Ijigg@))% B?o@elhi@ﬁ })}“lﬁéien 2‘2(32@15’@2&@"50&011 sites. If such sites
do not exist,glb MW?HNIQMMG: adaptors or linkers are used in accordance with
conventionaffiigsthylaminoethaneWearbamoyl]choles
[60141] d@r&h QQQHG:QQJX)HuQ'Q(LG@cylﬂhm@@aEQML and all such
desi gnationﬂmﬁlmﬂlk@w%. Transformants and transformed cells include the
primary subMtQE) EEQ&Q@;@{JNe& Néx&\l&ﬂ%@lﬁb@@ﬂﬂﬂ@%ﬁbm of
transfers. It@m@ &@rh@m@%ﬂ%m@!@ %@Mggéghﬁhéﬂwai in DNA
content, due@B:Q.0 Qenmw 1@15&(&1-1[ aﬂuﬁgt%l@ ge(x; 33 -ilrgve the same
function or lﬁlml m}vi@ lQ Q:ny&d ?%‘ngt@aejeggaﬂﬁfalﬂéanmed cell are included.

Where distine[ 6 Bx]lltﬂ%y a§ﬂ%@&q!%’by QQIPQJM @mohllgts
(Behr et al., Bioconjugate (hem, 1994, 5:
[001421 Iré"g élt%ré gve einbom Inl the amylnol agécll rs]e uer(Ie foniiﬁnunoglobulm of

interest may etelmmetd b 1r( @ g i)l ﬁiuen%n%nSUgable eﬁcodmg nucleotide
sequences ca) dﬁ deg%d ngcoiw to afTvi§I godon table.

[06143] Amﬂpaﬂqe‘:ﬂqy'gumjﬁpéme desired antibody may be prepared by
introducing @pwh@mmyg@|mwg@g DNA, or by peptide synthesis.
Such muteinpﬁy]@n‘ﬁqr] Gﬂmlmdwmld gxwﬁfg@ﬁinto and/or substitutions
of, residues Mshdrt@»@di@ avi,it;mlel)@gegge antibodies. Any combination of deletion,
insertion. angyhesphatidylcholine: (cholestercl (Baltaga: e fina
construct pogts@] t;le(@@@&)lﬁtmhm] TB @p{qy@; #Aotar D3Bay alter post-
translational 81.01@)3’5 @@tyﬁﬁoﬂ]@ﬂhlwmm@n&mmpman Engineered™ or
mutein antiblysQMAPGesh{ETAIBMDO B ko smixX tilges sfRion sites.

o141 NONRAUWREEEL AL AR BIQENIM ieins of the antibody are
prepared by ﬁlﬁgmf%e{ﬁbng%&ﬁn §§a}3 Z")ltslé Bxgtp(la! l;&lude, but are not
limited to, 155E%ngg§ﬁm @JJQ%@&@ !e NllACﬂ)} WLU;!mg amino acid
sequence muQQ} 1%P€QA§1' bpﬁgrgéé@nde mediated (or site-directed) mutagenesis,

PCR mutagegelqu‘Q(?CQXmegegé&Uﬁ Qrgmlg%pz(pdlgégn)m a non-mutein
version of @b Stearylamine in admixture with

phosphatidylethanolamine (Rose et M.
(1991) Biotechnique 10, 520-325),
DDAB/DOPE (TransfectACE. BRL), and
oligogalactose bearing lipids. Exemplary
transfeetion enhancer agents that
increase the efficiency of transfer include,



[00273]En particular exemplary
wo0isgmpodiments, it is contemplated that theuvszoorsiso

antibodies are tested for their effect in a
(001451 B FET PRy S E6 RS R oo of e
invention, Oé’fb)ﬂﬂ&/ cﬁﬁx ﬁ}é}&éﬁfopﬁtlfhealﬁﬁg ﬁlﬁ%ﬁléeﬁ by a host cell, vectors
and host ce]ﬁﬁﬂx]BP ﬁéﬁfﬁlffé{cwwp\ﬁcw?ﬁauré?ﬁ@ues for the production of
the antibodig:lﬁﬂiﬁkglgﬁcd)}aisq prlkﬂahﬁy&fl ﬁféarthe nucleic acid is
expr.essed a%@éﬁﬂ%ﬁf&‘ﬁb‘ﬁ t&raam@rﬁmaie éﬂsi;gl 811ture or culture
medivm. - pR| R signaling. Additionally, cellular
[00146] ASSAySHINCIuding preliferation assays, s0ftyg i is
isolated anda@kASSAYSicARHON CYIQRMXIGIRE BSS&YSon of the DNA) or
forex pressi%%ﬁﬂb@dﬁhﬁﬁﬁilﬂnﬁﬂﬁﬁbcﬁ@iﬂ&ﬂi@ £Olated and sequenced
using conve@ﬁtﬁzll,jn&tﬁiaeﬂaﬂi E)lﬂafg BiB;ERe&ﬂlMd;ymt are capable of
binding spemaa 70%3{16'1 Jﬂ&cbxi@i@@iﬁ@inaﬁﬁiwi:ﬁyh@fﬁaie antibody). Many
vectors are @aﬂjﬁlﬂlﬁr\/@ﬂlHamymﬁéembjmti@ln 0f ot limited to, one or
more of the aﬂ]&mm e@wﬂ‘&@y&&ﬁ;ﬂhﬂ@k&&@ﬁi&ﬁﬂ&%&- more selective
marker gendd,ﬁiﬂ@l@c&ldﬂﬁ@lel mmahmgﬁ]:mﬁgrtmmmmion sequence.

ple xegoogenlc cancer models

[00147] )gana sequence
hérein human cancer cells are

100145) ?Pﬁ?ﬁﬁiﬁ&efﬂllmmwﬂm&vﬁépwﬁﬁb@ﬁ?%ﬁy not only direcdly.
butalso 2 efifegfes B{de i AS RS G ST Fnitsish, s roferay a signl
sequence or sy pRhEepisRil Y Bffieatly driEpelie Predictativs of the matre
protein or pehasiif A s ayrs votieh rreaSunfeihiloition ipfeognized and
processed (g HOFTOY oMM OY helgressiB prapyyotic host cells do
not recognizgrfst gratasts, e thelfikea [eO 275 <Flye! sequence may be
substituted qhmzﬁwgrs@lwmgh@ﬁd@rhi@hroup of the pectate lyase
(e.g., pelB) tﬁ?@a@hwpgmeﬁmg (];Harpxgaaagg]aygerm)xin II teaders. For
yeast secretipy én tifiy aistibodies that mteractbwith oy yeast invertase
leader, o facipyitdit @]@I@w @@@a@“vﬁyq@@uﬂnmts o-factor leaders), or
acid phosphmlwﬁaﬁe%@tivpﬂwl qu)ndfingka@m\qmye, signal described in
WO090/1 364{(1:]tlrag@eﬂzgjpapcgi«gm‘akimgmzemqya@fimrggtcnces as well as viral
secretory leeggnti enantdd Seasgaysepermitrgcreening. of
[00149] Tl@rlg@ F&U&T&bﬁ&%&f ngp%‘j§rg&@@ame to DNA encoding
e antibodyEfficient manner. Cell-based HTS

systems are contemplated to investigate

the interaction between target antigen

and its binding partners. IITS assays are

designed to identify "hits" or "lead

compounds" having, the desired

property, froni which modifications can he

designed to improve the desired

property. 1002761 In another



WO 200g/022295P571 A62907M76 loll

wo osperphogenetic proteins 1-7 (BMP 1-18;tus2007076160

oo Somatestatinnosim. L, g-globulin
h roxi iISmutase (SOD); EGER

[00151] lfelmd)epmwngf]gwmefmt@ptpe@epmm sequence that enables
the vector t(&plﬁ'&gco'mq'@tg; sipcHeas for c@lj@ﬁnpféy, in cloning vectors this
sequence is @etuxintabhard-Getitipih infRRndently of the host chromosomal
DNA, and i(@r@g@igitep@ﬂecpem@pmyiam@aggm@gﬁgsa}n@ices. Such
sequences AU Wlatofs :Such a@s:hilitepristenesanthe origin of
replication @mapﬂm@mg}m;zaf omatoase: Minibiois: vacteria, the 2
plasmid ori@uehi@& f@ry@xam pl@LAnastr@z@I@;eful for cloning vectors in
mammalian EX€ MEsiaNe apd Ketrozelerantestrogen for
mammalian@QPE RIS, vestrOgeneceptor Jmatagonists because it
contains the@fil pA@@ulators, such as for example

po1s21  (hamaxifen...kerena ifene and FMK-string
complement factors anti-angiogenesis

[60153] Ergt‘fté?%an&ﬂﬂﬁé%owéwgrga gﬁ%&ve gene, also termed a
selectable mﬁlkfj a¥ﬂ(‘é§e]6@?8§ﬂ: @?(g?tﬁﬁe%fl@fg)ﬁ?néﬂ resistance to
antibiotics ob?.téeémvgb,reéraalélﬂklféﬂeféx%]ﬂmegcrnéxate, tetracycline, G418,
sendicin eSOy BtV S AR i o ©
supply criti<13é %16%6){ dsﬁei\&xbglﬁﬁbﬁw,é fOtWE)?ncoding D-alanine
racemase oggfiEicompared to the parent drug and is

[00154]  @apale-of hrain enzymaticaty aetivateeh of ahost cell.
Those cells Ot GOMEKRE HatOan aetive-the FMofeduce a protein
conferring d&@ti&\ﬁ@a@aﬁamﬁxf@ﬁmﬁ 8&6¢£ogzﬁgwu.lm&ﬁbjes of such
dominant sereaﬁﬂdﬁ’lgﬁﬂ@s @ﬁﬁﬁ@ft@lﬁﬁm@maﬁaﬂyﬁumm}/cin,
mycophenclBiOEhemicalSeders Transactions, 14.

[00155] Ap Rhel ex‘lmp§ %sul@ %@EQeMb ee ntlldl 15 o? £§n§m1han cells are those that

enable the i nt%ca@ Zn op cellsscompgeggo take up t{c an{ Hcg encodmg nucleic acid,
such as DHF@ hlhymx mglmag QTEQQI pionem Iaa'gcg ﬁ elably glmate

ery, Dlrgcte X)é
metallothlonem genes Enosine deaminase, ornl me Lecar Tase, etc.
Borchardt et al., (ed.), pp. 2

[00156] PH Eﬁsﬁa}ﬁ ae]'b It-yéxggn efgg@)thﬂ%sémlﬁomm a‘éﬁl st identified
by culturing hl[ﬂf gféaﬁﬁtqwﬁtréﬁ%ue medium that contains methotrexate (Mtx), a
competitive ﬁﬁ%mélfgfemgﬁiﬁﬁ@wﬁlpﬁdﬁ@@? wild-type DHFR is
employed 1stPﬁ 6bﬁ§§ﬁ’hép[év-f’@dﬁf§iﬁﬁﬂ éntﬁ%ﬂﬂ?m@é)’HFR activity.
sulfate-containing prodrugs,
peptide-containing pmchugs 1)-amine
acid-modified prodrugs glycosylated
prodrugs, filactatmcontaining prodrags,
optionally substituted
phenoxvacetamide-containing prodruas



which may be prepared using a suitable
wo wosghispersant or wetting agent and a PCT/US2007/076160

suspending agent. inteciable forms may
V171 BT SOIGHDN PRESEOF T thRE ity gfg n endosenous
DHFR) naxg{agﬁ(étﬁ é‘i&?ﬂ‘f\ﬂ’l’ﬁ"lﬁﬁn@ﬂﬁéfﬁéﬁ‘éﬁ e\wﬁfﬁxﬁantibody of the
mventon. Ve B BTEIAY. AECE BT SOV tprosiscosic 3
phosphou Ryt | SRS bkl SehiliZeser Wit Ririgsinie « selcion
agent for thgﬁlﬁﬁa?ﬁlzﬁimaﬁhl gﬁwﬁi@@qﬁ%ﬂgb§&“ Ae: kanamycin,
neomyein, &Gt [ G2O2] Fdfitjection, the
[00158] ph&ﬂma@eﬁtl@&] ff)@tfmhlbaﬂ@ﬂhadﬂﬁjé@re present in the yeast
plasmid YRM eﬂiﬁﬂm@aﬁlmﬁyﬂb@ﬁﬂBDQWﬁﬁfﬁ Uﬁ%@ﬁ)rovidcs a selection
marker for £ &Etﬁﬂ@ﬁmstiﬂﬁi Q&iﬂgim AiN-APPRE Fxlrti{}!iephanv for example,
ATCC No. mmtﬂl@lﬁm d&&@fdﬁ@&l @b@V@WEmm%of the trpl lesion
in the yeast @Jslk&@@@o%&ﬂl@dﬁwxwgrﬁfﬁcmgllhﬁm&g ftpdetecting
transformatffﬁﬁ@%%md{r lﬁﬂa R ielsc] e ¥r Q{;&%Qx&fsﬁfﬁﬁﬁsy Iglriggicient yeast strains
(ATCC 20, QOWEIRES) RNAFPROUS POV SES SFRARWES 1 cu> gene.
l/t"a3~deficiﬁ[%i;pjttaﬁe§a CQIK]}MEH&H%@&HJE @El!@ @Q;l%ne

the formulations may optionall}/ contain

|

[00159]  In additipn, vectors derjved fro e 1.6 pm cievlar plasmid pKD1 be used
for transf Sz!:tiajr?lorijn%{ers' Pﬂ mOd}Iﬂf&[%{'S,PtéU{ aCiéntS’, : i Ca? ?ube
C transTor 3 u Cromyces yeasts. ernaiv an expression system I [OC-
bioa |f’>/m63ﬁ‘|ers and combinations™ " &

v
vallabi
scale producbti?nt F]f elesaém 616 é@fﬂﬁg{\ aV\Izzﬁ ée (zll”geedl feola Ié.éactis. Van den Berg,

Dreteeino sk Sarations may he prepared. Suiapleion of miere
recombinant human sesum albumin by,indu str)al. StramIs of Kluyveromyces have also been
disclosed. Fsé etrz;;| Fl);liel%egh‘tngy t9a'lrg86—975 r1§9leas
preparationSifiude’ semipermeable
1001601 (MBtricesoPselid hydrophobic polymers
[00161] ﬁ@&t@lﬂlﬂ goth'@ \@&EIJQQQM, CWDII&I'LI{}&@H'&}Q & recognized by
the host orgﬁ[s@x Mdtt&efmmn@l S?ﬁl%%go@f&l&l@@ &ele-acid. Promoters
suitable for ﬁleﬁa &{kméﬁm&élﬁ%ll&he@&@mmﬁé QJB) promoter phoA
promoter , ﬁa%ﬁ!@ glgl Tz[.c%lsg 9@:@0@1‘] @yt@ﬁ@,%klzmg lpllgghatase, a tryptophan
(rp) promotQ‘Q)l}{gégg([ §ybh|cy 19&9&?5] §1cq quth%%gg B!)%l‘. However, other known
‘bacterial pICE}lQ(LYQ(gE I:MQHQ ?%%QX Ifm?etn%g!‘e)[m !;}Q)e‘mgglsg Qvlll contain a

Shine-Dal gyn(Xé‘rIBy)l @L@Qt&%mﬁb@%&@@ﬁiﬁﬁ Qn‘c§d‘m|§t§et gnqgody of the
No. 3,773.919), copolymers of L-glutamic

acid and y ethyl-L-glutamate, non-
degradable ethylene-vinyl acetate,
degradable lactic acid glycolic acid
copolymers such as the | ATARI
Fhapotni (injectable microspheres
composed of lactic atfid-glycolic acid
copolymer and lenprolide acetate), and
poly-DT-1-3-hydroxybutyric acid. While
polymers such as ethylene-vinyl acetate

invention.



1003051 Administration may be by any
wo 20sme@ans known in the art. For example FCT/US2607/076160

antibody may be administered b¥ one or
[00162] Promoter sequences are kpown for eukarvates. Virtually all eukaryotic genes have
. MOTe Separate BPEUSS %ll inis ra“ﬁc?ns,hor‘ )
-rich 1y & 7 tely 25 to30bases upstrear from the s g
AT PR SPTBRY T RSO yapg e e vier

transcrfpt‘lon ﬁben[)itéa dof]i:qc') hcgts,’cqgtinfféo’ui(g ’0 §(§(1) 6‘6: @61,e17§@m the start of
transcnpumhqﬁﬂﬁf/ égned‘ I;sﬁ{glfeAAE Sﬁtawp]e& aﬁaﬁ.ﬁetizar nucleotide. At the 3'
end ol most fRERIHTSHE DENON | Ko BEse irig " fcthan! for addition of
e ol A i T4 S B YOI Bt ™
nsered nGHEFAI G HIRtER4EE doses may be

[00163] E&dm]}imgt@ﬁe«d’),r@(gng W@@k&ygobjwe@klzy\,t hosts include the
promoters f@vgrcyp&yveeksgnevewmﬁ gN@ek&nzymcs, such as enolase,
glycenaldeni@Dimmamth iy even: 3nmonths;yor@venyddyiase,
phosphofl‘ucmmﬁlﬁqcasmﬂﬁdﬁﬁm B}b&imhﬁ@;ﬁem mutase, pyruvate
kinase, triosH@E{POR SEndMa B fFRguUentdesages dMaynase.

wotes) - AR REEHSHLNHA HERIGH. SURRIERSION Ofsisona
advantage og}zﬁ%ﬁ}%sn%ym;m gogggc%ﬁfo%pa% 99 p%oarrggxsregions for
alcohol dehymo%g]apeel,%g f%)%%%m@% ag§ }%%s%??a@a!yi 'd;glqgti ve enzymes

associated WQI{ (r%ggrgee§§16 it o‘imns, rggglr(.)%pcxeljns c?y@e%ﬂyehyde—3—phosphate
manitored by canventional tech

nigues . .
dehydrogenase, and énzymes redponsible for malfose and ga actosgutl ization, Suitable

vectors and gpmq?tear'ss f%raL esx_h }fe:gtef:)!ptlziessgoargye m%é{ (Qsecritgg a}aEP 73,657. Yeast

def eriod or may be chronic an

enhancers also al‘elggfgnt geously useg with )¥ st promoters. .
continue over a penod‘ of years until

[00165] /\dﬁlgtéég@sﬁ%@r%\iﬁﬁlﬁr FEg 'Eln f@O?B’@GI controlled, for
example, by GRS BFRIUTIPIE StRinTStiATONS b thign leukemia
virus, polyo TG SRETHONE LT DE Ca e Get With thee popilloma
virus, avian 5% 1BV IS AFE PattaTrr sy seletteddpyitis B virs.
Simian Vimstﬁ(éStY&ﬁﬁlg lﬁﬁg}gﬁ@iﬁﬁ@p6iﬂrtﬁ'emptpév@nﬁ6ﬁtm promoter
or an immungglofrdimpiietit ofodigedee le@e&pm@mﬁat@mmoters are
compativle iy Sappes ©f @ritibody will depend on the
[0o166] Typeyafdispase-se hestreated,-as defineuincd as an
SV40 reslricﬁb@?&é@wrttl‘ﬂﬁt ﬁ%\éalﬁ]ysaﬁms% éﬂ; oﬂﬁ@ﬁcation. The
immediate Cgm@ﬁ thl@xth@fci@@e@JbﬂQQdyojﬁeniently obtained as a
HindIll E resﬂdtlfm n&%ﬁ@ﬂs§QJ@EQY§QIIN@)QK in mammalian hosts using the
bovine papilm@m@%ﬂ’gctaug E)Q@%&;n@rﬁ\#h&}k{%&h@f&ﬂy% modification
of this systenthls%e&ﬁg.&@ ﬂtll;SS Qﬂ@h@ﬁl hllﬁt@l?}/ L@pg;J @@QQ%Q/MUW 297:

to the antibody, and the discretion of the

attending physician. 'l lie antibody is

suitably administered'to the patient at

one time or Over a series of treatments.

1803071 In any event, the formalin:ions

should provide a quantity of therapeutic



1,003151Conjugation of antibody
wo 200smpoteties is described in U.S. Patent Nworus207076160
6,306,393. General techniques are also
598-601 (l9a?é§bﬁ8édomf§ﬁﬁp étﬁjlfelmthlecféHté?ells under the control
ofa thymxdlaefgglgza g%s)g (ngg%ssﬁ;ﬂf)@fxé@l ./’\lﬁﬂ?t]iv_e y, the rous sarcoma
vires long (i RCEFABR 1071 10B°F1990); and Shih
001671  (©tmalapd) SomBatmMdend,057,313. This
[00168] 191%@1? !&%L gpeﬂam? gé&%glyeaalggca%\} Bgnv&}tmn by higher

eukaryotes 1§r}ten 190@\.{569'{% rputrx]lgﬂl hl%ﬂvén‘gql%ncc 1?1%%%%%‘01 Many
carb e portion with a CL#I’

enhancer sequences al now <now oM Mmammallan genes Ukenm elastase, albumin, alpha-

fetoprotein, pg 1¥suhe)r ]typac'ti pqg}«?ﬁ/tel eorfaesvxgll use an eﬁwncemom a eukaryotic cell
virus. Exqmpl[és inc ude therS]gng en tmlél c91 g ?g xvg Qtﬁe Lppcagon)(llgm (bp 100-

270), the cytor";xegapgl’l]us egﬂ n lomotel en%aﬁcel tEQQﬂ aomadglpagccf o%rt.he late side of
the 1cphcatlon ong]r;] tzmgr? Eo%yutsl gnl% els n z!lgva lggture 297: 17-18 (1982)
n an |n|t| base {I} I’]n
on enh’mcm el ents activation o 1yotlc p10 oters. The enhaficer may be spliced
age, W IC C lize X
into the vect01 a a position “to the antlb y encodmo sequericg, but is preferably
yction tO a secondpary amine to form

located at a s te 5 IO ihe promoter

the final conjugate. 11103161 The carrier
(001691 (polymedrithay e fisresadmple, an
[00170] ERIRQAeXitar or-palypeplides gtat de@stsect, plant,
animal, hun@ooaxm.lﬂadaﬁjdrl;ﬁsjﬁuﬁﬁicéﬁaﬁinglﬁisrns) will also contain
sequences n&@thQbel@&Jﬂfa&QBﬂ lﬂégaﬂ}ﬂﬁn an&jiﬁugi@fzing the mRNA. Such
sequences m@t:h%ﬁoag (121 €] ftﬁeﬂ@a{m@, b@ﬂiéﬁmﬁj’ , &@nslated regions of
eukaryotic Okn]QNMNAI-t)lth@‘Jthh&C Q@LMD&%IQKIQ@&&H& %ments transcribed
as polyaden;@ﬁ(!a @%ﬁﬁgﬂnﬁtﬁ@ﬁe@f)@m m@gﬂ?ﬁﬁaﬂoding antibody.
one useful AkMEARE: RAYREPUAGCANTIB! should have.at
polyadenyl alﬁ@%&l@%‘@ mdj’d@ 1 a@dﬁqlx[{% QH&%&RJJ&@@QB@&@ sherein.
Another is urarreotemm%Q&@Q@Q@mim@gm@mi}@u es.
oy (53t some of the aming acids should

Beyaine reSidies oy giutamate or
[00172] Sagﬂawafé“r@smuw} Thespehdant ainiigss herein are the
prokaryote, @MygMere§ﬂ%§laﬁ@1ﬁmﬂﬁuitw]e prokaryotes for this
purpose inclesi Holpsty fates oFglutemviine Grrasiyartatins. for exanple,
Enterobacieafrf@aC@ﬁ\p@ﬁiﬁéﬁ{tff@reat@e:ﬁiﬁgealﬂmg@rt@j@ﬁlebsiella,
Proteus, Salyrmpfiy n@m@dma@y)’hmeffat@rfab@r@ nSerratia marcescans, and
Shigella, as gl detrd!orOHh & m@mwjﬁ@ea@em@g” B. licheniformis 41 P
disclosed in mm@@@@bf‘%@mﬁ@l@%ﬁ?@ Wé@“}(l}e ST FFIR [rgruginosa, and

include polylysine, polyglutamic acid,

polyaspartic acid, co‘polymers thereof,

and mixed polymers of these amino acids

and others. e.g., seanes, to confer

desirable solubility properties 00 the



[003251 "label" refers to a detectable
wo esgampound or composition which is  rcrrusae07076160
conjugated dlrectly or indirectly to the
Stri epromyceé r?f"b% &e)l}edr]hg)ll éf)né[]gm }F[ éﬁ ]Q%L éATCC 31,446), although
other 5tmm§dé{1été€a?5[eBﬁg/ P{é)glFEé Ccl%{d?&éibqﬁ ﬁgl W3110 (ATCC
27329 v (IS GRS R A IE) BF e
[00173] Icage-obanenrymaticilabelpanay catabytics fungi or yeast
are suitable ghygcal-alteration: ofiaubstratestors. Saccharomyces
cerevisiae, cC@j‘ﬁp@[uﬂd'@(}Eagomp@Smﬁ)ﬁ]nWhI@hi i]S'long lower eukaryotic
host mlCWOd@t@Gt&m@mﬁdt@ﬁﬁﬁb[\ﬁ@&y octlae Jﬁbﬁl AMARYAins are commonly
available anN@trh ecdetectable on-itsowh ]buﬁem&y/eiﬂﬁlyces hosts such
as, e.g., K. @iy @lementthat 130t ﬁ(llgbyuaﬂ@m&ﬂ()%), K. wickeramii
(arcc 24, 1agentthat isdetectable{gg.amepitepe), .
thermotolerkBC@IKLIRE: Of 8, Dinding partnerpairsuehie 183.070):
Candida; TaSRIQL ﬂeﬂ(&ﬂMMZ@iﬁl\)ﬂ,z{-ﬂk&MSI, ctbl@uaﬂtjzb@dty)mes such as
Sclnvazmionmaycﬁﬂﬂi}@f;iﬁﬁ Adahelk Qﬁgtaghm,argl, Neurospora, Penicillium,
T olypocladita&uj:t&@§zjﬁ5 Hs8Q Iﬁﬁgm amdzmtio@sr of

[00174] h%l«lzri'lgs? Ee L!(q)g!;lltolrt¥f g’lry]cti!‘lsb anod are derived from

multmelluln 01 gam%ms gxgrthps 8 mlvselgt)e ?z%n 1s 11chb IT ant 'm(ancct cells.
e

|nte (?.CUOI’I Wit

Numerous baculovug stlams and variants mh couespon mg pemnsmve gseet host cells

from hosts s Q1 as gpo optelafm pel bwté E])Eﬁ §c e:hqegyptl (mosquito), Aedes

albopictus (moscf. to)f? B‘! %I mo ster (ﬂ 1tf] ) and Bombyx én%n have been

escr ereln J
identified. A vanet o strains 01 tlansfe t1on me ublicly vaﬂable e.g., thel-1
IC a en SUC
variant of Aut fomlc .and the Bm 5 strain of Bombyx mou NPV, and such

%‘ d otl herap heu ic agent thoxm eg.an "
Vllu%es may Lo} US(./ as 16. VH CIeIn aCCOl O (o} 1lV nl 1, pa.l icular y or
f bacterial,

transfection f S d[)ntgalgg P}/ eI C%%EIVE In o

fURGar plart of shimal origin, or
[00175] Pﬁﬂ&gﬁfeh{@ ?ﬁ@f{eoﬂsnowptaorad.]ga@ﬁ\y@s tomato, tobacco,
lemna, and gy ypyec(i.@n beradieonjug;ate). Fusion
[00176] ij@'@r ﬁsd@ﬁ@%@a@ if@rtgu{imrs,d@iﬁuljagation of
vertebrate CJQQIQWMJ-ZQ,QQZLZJE@R%@QJ’ §utgg procedure. Examples of useful
mammalian H&CU@[%@I@E@Q&M@QJ&G&@J @aﬁOB@Mﬁ@ CHOKI cells (ATCC
CCL61), D@Hh@@%ﬁ%@@é&%ﬂﬁ&ﬁ@%\@ cUﬂsxbﬁFﬁ(KHO, Urlaub et al.,
Proc. Natl. AIsz&alsﬁrﬁ dﬁglM %dy%n@iy kidney CV1 line transformed by SV40
(COS-7, AT@M&?@Q@, Iﬁmm%%@@%@&%r@@g &5@1@ﬁgsnbcloned for

growth in su@ggoq L@l‘éﬁé{'@iﬂ%‘ @tm,l n %Q%U}la@ % I@Q&gfgaby hamster
(DT'PA). ['hese chelators typically have

groups on the side chain by which the
chelator can be attachied to a canter.
Such groups include, e.g.,
benzylisothicovanate, by which the DIVA
or FDTA can be coupled to the amine



[00337] As described above,
wo 20sgarBohydrate moieties in the Fe regioma@kszo0707s160
an antlbocflg/ can be used to conjugate a

ey <l ST nlere oVl (e Hrfregtoer= >
243-251 ([9&93911% élb(g\é;ﬁflif (gNl &ﬁ“ﬁf) 86‘5/7?])‘&61fﬁ'éﬁf%mwkcy kidney
I VER Y G 156 e 2By EoTHBOHETIEOF i A ATCC et
2 canine e Xt NEVHBlade s SR . ATCC
CRL 1421 ible s NTEOUER F'cAvBehydrare!s e 2 1
s065%: moui gV tHEATGHE Chdin VAHAD IE T« o
Annals N. Yoélcﬁr?caﬁiﬁbddld? (&SMBW Lfréﬁcméhatn an hepatoma
tine (Hep GHor example, Leung et al., J. Immunot
oot771  b4chb 9l 9&1(:1(91%)» &amﬁecnwell & qb&Ja&s(E@ﬁ.expression or
cloning vecOoR M43, B'&Bctia-rht&i eﬂgiﬁe&ed]tional nutrient media modified
as appropris&ﬁﬁb@hf}ﬁ(i%oﬁ@@&rj@rtmuﬁ&d ab&}lifying the genes
encoding th&ﬂﬁ@&l@:m& apﬁlﬂl'{tﬁ, age D&m‘é@ﬁl%&&fl&a cell lines with
multiple cokaidﬁﬁﬂﬁﬂmmﬁ)ﬁﬁs@pﬁlﬁw Hﬂltjﬂ@tﬁ{ tthl:l are particularly nseful
and plefeLreﬁQ&ng@@sﬂwmr@ﬂl& pOSSibIe variations
he co at on methods. For example,

(0or7el (%eu%gF pﬁygrate moiety call he used to
001791 TAetREE @1%%?{@%@@ WEehip Ginieyertgn may be cultured in a
variety of medd e M alfliifle fiaricirtaier aftibédy, Minimal
Essential Mﬁlfugﬁﬂlﬁ@h Lfb\gﬁalﬁﬂ\/ﬁW)tH@@@ﬁcqw Modified Eagle's
Mediom (CR|BEES HppTiBhOtheloestrabehular it w of te
media descripAgirdbperal itMspasShie 1ty L drstrrict - ghnal. Biochem. 102:
255 (1950). *ifiyPakRH MU SO TGt 1y AttaeRing. 122.469:
WO9010343 mﬁ@&lﬁé (ag’érﬂgeltd%ab@a}{tﬁghwmwd as culture media
for the host ¢yl |érbyoaheda toa freee Swﬁ:ayd:pyl!, gpg&p_with hormones
and/or other@preth fatdEgecs gy ﬁhydr%ng@gu o maynkljerowth factor), salts
(such as sod|pyrcdtede pithre. hmtg@pegi@rpmlfath@uffers (such as HEPES),
nucleotides @tibadyvompanent). Antibodykusionmycin™ dug),
trace elemen? [GTBINS &@@38{9}1{15[‘1}@5 p}{t@]&@ﬁtehﬂhjeﬁhﬂ@ﬁbentraﬁons in the
micromolar g@iAtemMplates theriisen Offysion-proteinsecessary
supplementsQ@MAPY I8 G ONE HFiMOr almoietiessanthe known o
those skilledainBtheT polypeptide;. SUCh @sanAuMand te like, are
those previo IO OCIUH BRc@Isd@XH TR OIetysn Methiod Spparent (o the
ordinarily skgfdmaking antibody fusion proteins are

well known in the art. See, e.g., U.S.

Patent No. 6,306,393. Antibody fusion

proteins comprising afl interimkin-2

moiety are de8eribed by Boleti et al.,

Ann. Oncol. 6:945(1995), Nicole( et al.,

Cancer Gene Then 2:161 (1995), Becker



tam' unoscin tiograp h'y. 1003471 The
wo200sgntibodies of the present invention in ycrus2masien
be employed in any known assay
001801 StREE et & ¢ompetitive binding
[00181] ‘ﬁggayg11@Wp@@@r@ﬁdn]ﬁ}dﬂ@ﬁn@@ﬂdwt@ﬁ oduced intracellularly,
in the peripAOBAYSs- suchiasdeled g, naigh, including from microbial
cultures. If {FAANGAIOP PR CIcPitatioN agsaysisidelaye particulate debris,
either host o oelonalAntibodiestoA-Mammaluafigation or
ultrafiliatioh. @S IGUISS;RRA4TH1E8 rCR(14sPresReports 10: 105
(1990); and In@. NBBA). Thesantibodie s wayalso B&cdure for isolating
antibodies Wise dlefefdn mﬂﬂ{lﬁlm&ﬁﬁletﬁ&abﬁiﬁy{ltad&be [icarter et al.,
Bio/Technotigmongampbes;using methods known in

[00182] "H;]:%n?t[ ch)ng%g‘}@ plepzuf% frn artxggr(.)b(szj or mammalian cells can be

purified usmg 01\/6%!1]1!}) €, fi"%m hapa ite cluoma%gloxfhtheugl or avmﬂ%xchange

chlomatogmﬂly am} anl?lllyalllomgog r%y ng af mlty CL(lorhatogldp%i being the

preferred puogcca:}(on%%mque %e sm&x‘]g}no plotem /gas an aftllmty ligand depends on
det er ined am%l with ns mcti

the species Rd tsotyp "my lmmuno ¢ domain tmt 1s p1 esent m%ie antibody.
ob perfor nost
PlotemAcan e lises to uu al e base on uma i, yA or v4 heavy chains
(Lindmark et al ? Immun%1
rfn t | WI
mouse 1>otypes apt for hhmany uas et, 1 15 71575 1986)) The matrix to
dactor |re t e enz
which the a 1mty hgan ttach e ost oftena arose, but o mamces are available,

Mechanicall tgl atsuy gSH;ate I’eCUg eolr Wlncl (styrenedivinyl)b

Ci nl a S e natr: 13 as co J¥ ass or po. S renedivin CNzene

Lo o - PrOVides the det ecta 1615{ ﬁromg h ow of d tyh

atlow 1tor fa T OW ratcs and s. Ol er pl ImeS an ca weved wi agarose.
uorta ehores Addition. other additves™ ™

Where the annbod Bompuse Gl &é?di%nﬁzghthé ]gakefa(bdllzli‘e?bsfhesm (J T. Baker,

Phllhpsbmng,} ésrtése(ul for puaﬁﬁz] (5 8k0i]3 ffgllm& I@sb?éi)éotem purification such as
i 1y STt R R AR 1
chxomatogx lfyt??éxlvéﬁb%t?%gb é)ﬁfép%%{é%ﬁm dhxomatogl aphy on
an anion or Wiﬂ‘é&hfﬁep%'\/l‘d@ Ttﬁ.p&[éjﬂﬂﬁjétﬁﬁlg‘%ﬁgh Hn‘omatofocusing,
SDS_PAGE%(}GT}BﬁiBT Tﬁéeﬁ&i@@ﬁﬁgwmlabk depending on the
antibody to {58 t&Htially optimize the sensitivity of
dienassayuiRaiticularly, the reagents may
[0018?] AlqueQ{ %yﬁgﬂ@g %%CQJMIR?WQI%JH[S[I& 1§rHQ‘m¥n cither alone or as a
conjugate wlﬁlng AL@X?%I ’mllg(;tly gspo 3¢ m Qelgprllété E}é\lunb?tﬁ;le 1ogent antibody;
the so- calledq-l§§lglll‘élstpl) nrs]e Il!llﬂ nr/Q \{1 g[ouse X%@ge)ntfhe%lwg response may

limit the effect%enesgo} D}e p%pngiceu ca & g’zg chgﬂtrlge%ged tlﬂi
0 2150811122295PCM1152007/076160

1003491 The mvention i dlustrathe
following examples, Hich are not
intended to he limiting in any way.
Example 1 Preparation of ECD, Si and
52 domain fragments of MLR 100350I

%} %mtenb is 1ecommended for all



| SRO Ti) NO: 16
wo 20 BFCAACACC'EGCCTWETGAATG TeECus2007076160

AGCCAGACCCCCCEL1 mu AGCTG .
unmunooenéxgé trﬁ)qu Ta7 ‘ti@u?fd by chemical modification of the antibody
i R G A TGO TE AT S TEC T CATERT <11
methods to WATG@@%CA‘GC E@ W@ﬁ-h’b\e@@clwzm humanized, human
or Human Eﬁ@!eﬂ) N(@Qdfg @ﬂﬁ@mﬂgmemed antibodies are less
mnnunogenﬁ\ereﬁrﬁﬁglv e AG@TW}&*“‘“ they can be used for
e e B ATEC T OATGTETC 1 TC G 1 2o ma b
preferred in gEz@uIt'DaN@tions that involve in vivo administration to a human,
{00184 ¢9@@@EWQ@A@DT&F@LGITA@AA@MAGDQ&E% of a mouse
mOnoclonal@l@@]}JM@ GIQEH;;{&EQ@M&‘,EQB@ generated using
standard prcﬁiﬂlﬁﬂlﬂ@o@;f 1$th€and§egalﬂﬁma| MNSeta. n%ﬁeﬁimeﬁc Human
Antibody Mﬁmsaﬂlpf@/aﬁg&nwaﬁngd&ptﬂd/im{uman Constant Region
Domains, PJ&QMpMaﬂt&itU%Sﬂ@dlt@ﬁ%&mrmtﬂﬁ} L., et al, Nature
312, 643-648 1B R GAORan 0 1Sk ne thekR-aberd fornNalains of te
rodent antibﬁ:@&tﬁﬂ bpﬂ DEe ke a{l,%s'litllf@d/ﬁrﬁ@vpﬁiﬁ@ @fmt@xg of a human
myeloma pr&kgxmﬂg)rnﬁ@rnézecm&r}%@K@q@icf Q{Mdfhese procedures are
detailed in HNESLEE IPIMERSS 126 DorevENSQRIIMEISIFOL wo
86/01533. A?}l&ﬁlgﬁlgmw@&ﬁ&]&’Q(Eaﬁm&UféQ@t@Q\}é\é@eﬁs immunogenic in
humans, thc%ﬂﬂeglz@létgld&ﬁgs metLth@ Ql aldgﬁf%gmrﬁlgzﬁi—mouse
response.  Master Mix t.Stratagene) according to

mgpﬂyfq%&gg%ﬂsl recommendation.

r amplification is PALA

[00185)  HEEEYFraginEntCloned T 0385 PhBA%inluding, for
example: (1 B st s hionm Yo The ECD P OEProfucEDRs) oo s
human framfgoée{erﬁe@siﬂ*@@l“e}%ﬂ'@?@l@n [Hsart as humanizing through
"CDR graftifg()) @@Lﬁbr[fﬂv(mQmm)na@fngilﬂmeq—human variable domains,
but “cloakingyyoiSHIM eraméieloning stiategy o FiieSisidues 1 process
referred to igfpydrG2” H1ER predinctsiare tionethusingibodies wil
include both@atemyﬁaé@hmm(}ggbt@ﬁema#gghp){s are disclosed in, e.g.,
Jones et al., Nature 321:522 525 (1986); Morrison et al., Proc. Natl, Acad. Sci., U.S.A.,
81:6851 6855 (1984); Morrison and Oi, Adv. Immunol., 44:65 92 (1988); Verhoeyer et al.,
Science 239:1534 1536 (1988); Padlan, Molec. Immun. 28:489 49§ (1991); Padlan, Molec.
Immunol. 31(3):169 217 (1994); and Kettleborough, C.A. et al., Protein Eng. 4(7):773 83

(1991) each of which is incorporated herein by reference.
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into in-house adapted pAcNIP3. The final
wo unesgelected clones were confirmed by  rcrwsze07076160
double-strand sequencing. 0-20urg of
[00186] rﬁl‘{i‘ﬂ@\?\/ﬁ? meéeﬁgrluéed of(g}@ HIWE—: rodent antibody may be
oled or frafrEraction 1O 53 ToTHE HEESTHBTHER™ o ©
homologou%ﬁzgt?ﬁiefgy o écﬂgé]a atlbméq? ﬂ}té}gg ‘tﬁ]éthe specificity of the
original rod?;é 'Suﬁé(éﬁvglegg RTGRHﬁ' é@ iiﬁséllz»?fg Iiﬁ}fﬁg@@t WO 90/07861 and
WOI99e|ls as follows. Baculovirus was isolated
60187} m plﬁﬁlgjl@v@tﬁlf ﬁﬁﬁﬂtmgoﬁﬁoanﬁﬂ of the six CDRs from the mouse
heavy and l@ﬁﬂﬁfﬁ/ﬁﬁiﬂﬂl@foﬂlﬂsm cheNARR GﬂldjﬂngLkﬂﬁregions of
human vari:BXTEAGeH ladd Qmmmﬂlgél_ﬂsw&mque (Riechmann, L., et
al., Nature 330P ML), §@HAO I CAULAGERAPRR regions (FR1-FR4) as a
scaffold to sGalf@Ica RN AR ecembinant MEUS\WAS, A
disadvantag@cﬂtmﬁi@ﬂti@ndvlé&e, @l #x mt@ Qtu-lrﬂ5 Hﬂx&ﬁg&i antibody that has
a substantia@&d)lv&li aﬁmgig%fﬂwlﬁgafnm bﬁg-lgﬁi Me amino acids
of the frarnel@gr@%ut&zﬂed’nmhtmmti%@n:g@irgfa&{]bgciﬂeamino acids of the
CDR loops &QAQLQWQ&KH&QCMM)VW %\Gﬁk&l@r@%@ Iro maintain the
affinity of dE QJILQM &A&R@ leMnU&tﬁ @1@ ebr g@dl% @ﬁgque can be improved
by choosin gﬁm@ E‘HM 1%@&@}&@] 1@ ngy xgs@rm@ flugggzwork regions of
the original %@ KHSOQUQQEQQ&QLQ&QJ QQ@J&QJ Qr;ingle amino acids within
the flamew&%§§ﬂtL@&@%o§lem%§M Méaa§c1&lﬁ')qm§gs1te (e.g., Co, M.
S, etal. (19&” uf-deun halowfiber cartridge before
5x concentration with tangential flow lark

[00188] thod of h anizing antibodies rise, ah ning the non-human heav
TR & merﬁ%rane Brior o protein Y

and light chain seqruenc | loor}]lunéﬂlrj heév an ﬁhtt cham seﬂ‘xféceg selectmg and replacing

the non- huma ﬁa WOl W]t} humar amewmk bqsedo uch alignment, molecular
ster i ?Tf pore-Vactit

modeling to fadg ‘he f@‘lﬁ“é‘%“&?é‘iﬁ‘ﬁ 5?%5%?1 6‘6‘%‘%?é°mpa‘“‘g (o the
conformatxon of tha ptment a ?% § Pﬁ éué(is hallg)\?d abﬁqgiﬁ@mk mutation of
e R S A Y BB TRAT SPRRHBH ™ i
o S HSY R EttFERY BRORETfEAtoR e o
e non o RS eI WS BTt 2o oy e
further den\%ﬁﬁﬁ fr.ﬁrﬁm\fpeéeﬁﬁidb%anfaﬁg%‘]wFgceptoxs (See, e.g.,
U-S. Patent lpsy SIS Wt Bl e rotieineeridett oy
reference). call-culture supernatants containing

expressed PRI ,R 16CD or subdomains

was received from the expression group

neat or concentrated up to 10x using a

stacked membrane cassette apparatus

(Pall Pinar()) with a ’or 5 kD nominal

molecular weight cut-off. When practical,

supernatants were filtered through a 0.2

micron filter. Supernatants were loaded




for affinity ranking of antibodies. A
wo mesRtetein AiG capture surface was usedrforsz0m07si60
the human serv-Fc fusions and a rabbit _
[00189] %Hﬁbﬁ]gﬁ%nlaﬁllﬁéﬂor%woﬁg gﬁfcﬁg vy rational design
have been 1&@35% guﬁg%)& V\?%,QQO& éOdmlbén ﬁgﬂy 11,2002, WO 92/11018
and U.S. P‘“b?‘lffb c??é%ﬁbr‘b?iﬁ%eéﬁ\’bfﬂﬁ?/ﬁ’ﬁdomas Both
» o nghéne RAM-Fe capture

[00190] ﬁtlm @J%&M §e§®m§moqblg§l Wt antibody derived from a
non-human ARXIMAIBY LIS OF LARBUE MAICCUIG ccively, « Hruman
Engmeeledjéemgc(y RE%%QIAJ%% B{)AG\M&A: Lgc)dy that retains or substantially
retains the a! %QQQ ugﬁ gyeggs Qfllhg Hgnﬂp Wn%@rﬂ% \Q@body but which exhibits
diminished 1mr§qugen cqyg»gog% MTJ e%m!’ﬂﬁarg' glt{p !A!E!:g administered to

chemistries accordlng to the

recom mended protocol from Elmore@

[00191] I-Iﬁ*u&fm -Iiﬂﬁlée?xulﬁ n Iﬁgnﬁjﬂcﬁé?\ iwggomigséa??en described by
Studnicka [Q(Bl%éPgnMa TH\& Lj tﬁzéertté\ﬁ.' ﬁ&%ﬁ(l’fglwggl et al. Protein
EngincrnecplOt'9 o) G BTt WS Tty mominine
binding acti\;frﬁ_@ olt:fq%i;ﬂhr’nc'ﬁajtlﬁl e’ﬂcgﬁfﬁdbeﬁ %t%%h variable region amino
acid has beea Fﬁjﬁéed iﬁ%]bafFFBSUEP fé\ﬂé}ﬁﬁf@%ﬁ:ﬁﬁf@ are distinguished by
one of threeé&?e@ﬁﬁéﬁam %M@éﬁlﬁt@ﬁﬁym‘f'ﬁ? =T lo b potential for
reducing 1mm%ﬁ§dyw%ﬁhétﬁgt éaﬁf@?élsemwwfmflfang (2) moderate
risk changesrﬁi:ﬁﬁf@tézft vrﬁlbi ﬂmﬁ Iféuré Wa@%@f}éalg%@@ greater chance
of affecting %gtbbggnpﬁ ﬂmicﬁn fqhﬁxé; f-@ é@})ﬁtﬁ{l ﬁa{h}fsEeBse that are
important forfipH R RS @ ifeg ey ey Ftﬁgyﬁ—ﬂr’ldaﬁ@ the highest risk that
antigen binqipﬁ' etczpetdnf@*drsg Pélleeléﬁf‘ﬂqtefte%uvmﬂaft QI’T@im ensional structural
role of proliyytiotiEceliws seigtiesne mgl@zjqﬂiifsecimet least moderate risk
changes, eviyeftfioprriend ushingh B IREValudtion software

[66192] \aﬁh@leué&)ﬁt g@tk@@éﬁ&ﬁﬁt}@a&'ﬂﬁﬂ&ﬁm lﬁtﬂ@(ﬂ are Human
EngincercdRoMlisSOGIALQM LS. CANSIARLS SkODu@RE ned (o be
unlikely to ak@ﬁal{ %Q%ﬁﬁ\/ﬁ&y&. b]?]ﬁlﬁg 31 ];Foéhaﬂgng,‘]“mﬂ(ely to reduce
immunogenmger[amrkxmggﬁlﬂW/imnma&@sH@n&pQ&‘ tll “low risk”
positions anE QAT ﬁg&lgﬂaﬂa& M«ﬁﬁgattg Q@H@Qm tﬁh Bethod are identified by
aligning the SHRLIARGRMS, kantehfil QReACh-SAMPICHan variable
region sequen® VEEALSANIMES WEIE: L ALLNESAME dividual vH or VL
sequence or tal %W&mm@\/ﬁ mﬁxsetlﬁ;énc@QQnmmidual or consensus human

germline sed@@@"ﬂ@%ﬁ[& §:%tlgs%1fét JQ{%IHM&@ me%ﬁliﬁgtions, or at all
drift occurred, the drifting baseline model

was used with the drift value set to
constant and entered®manually. Drift
values varied from -0.03 to +0.05
Rid/second. 1003631 Antibody binding
was also assessed by measuring binding

humans.



0.(814.5 XPA.06.167 DAY 0.14 4 Si 3.8
wo 2008)CRA 6 0.09 0.23 70 Sl 3.8 XPA.06.1 4frrusaoerorsisn
0.300.771051 4

of the low risk positions, can be changed. For example, at each low risk position where the
aligned murine and human amino acid residues differ, an amino acid modification is
introduced that replaces the rodent residue with the human residue. Alternatively, the amino
acid residues at all of the low risk positions and at any number of the moderate risk positions
can be changed. Ideally, to achieve the least immunogenicity all of the low and moderate risk

positions are changed from rodent to human sequence.

[06193]  Synthetic genes containing modified heavy and/or light chain variable regions are
constructed and linked to human y heavy chain and/or kappa light chain constant regions,
Any human heavy chain and lght chain constant regions may be used in combination with
the Human Engineered™ antibody variable regions, including IgA (of any subclass, such as
IgAl or IgA2), 1gD, IgE, 1gG (of any subclass, such as IgG1, 1gG2, 1gG3, or IgG4), or IgM.
The human heavy and light chain genes are introduced into host cells, such as mammalian

cells, and the resultant recombinant immunoglobulin products are obtained and characterized.

Human antibodies from fransgenic animals

[00194] Human antibodies to target antigen can also be produced using transgenic animals
that have no endogenous immunoglobulin production and are engineered to contain human
immunoglobulin loci. For example, WO 98/24893 discloses transgenic animals having a
human Ig locus wherein the animals do not produce functional endogenous immunoglobulins
due to the inactivation of endogenous heavy and light chain loci, WO 91/10741 also
discloses transgenic non-primate mammalian hosts capable of mounting an immune response
to an immunogen, wherein the antibodies have primate constant and/or variable regions, and
wherein the endogenous immunoglobulin encoding loci are substituted or inactivated. WO
96/30498 discloses the use of the Cre/Lox system to modify the immunoglobulin locus in a
mammal, such as to replace all or a portion of the constant or variable region to form a
modified antibody molecule. WO 94/02602 discloses non-human mammalian hosts having
inactivated endogenous Ig loci and functional human Ig loci. U.S. Patent No. 5,939,598
discloses methods of making transgenic mice in which the mice lack endogenous heavy
chains, and express an exogenous immunoglobulin locus comprising one or more xenogeneic

constant regions.

49



XPA.06.717 0.35 8 7 Sl 7 X11A.06.983
0.11 0.1 0.1 S? b XHA.06.1.89 0.2 0.15

Lﬁné ﬁ%s@cﬁc&ﬂﬁl@ﬁa%a&ﬁj an immune response can be produced
to a selected antigenic molecule, and antibody producing cells can be removed from the animal
and used to produce hybridomas that secrete human monoclonal antibodies. Immunization
protocols, adjuvants, and the like are known in the art, and are used in immunization of, for
example, a transgenic mouse as described in WO 96/33735. This publication discloses
monoclonal antibodies against a variety of antigenic molecules including IL 6, IL 8, TNFa,
human CD4, L selectin, gp39, and tetanus toxin. The monoclonal antibodies can be tested for
the ability to inhibit or neutralize the biological activity or physiological effect of the
corresponding protein. WO 96/33735 discloses that monoclonal antibodies against IL-8, derived
from immune cells of transgenic mice immunized with IL-8, blocked IL-8 induced functions of
neutrophils. Human monoclonal antibodies with specificity for the antigen used to immunize
transgenic animals are also disclosed in WO 96/34096 and U.S. patent application no.
20030194404; and U.S. patent application no. 20030031667). See also Jakobovits et al., Proc.
Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258 (1993);
Bruggermann et al., Year in Immuno., 7:33 (1993); and U.S. Pat. No. 5,591,669, U.S. Patent No.
5,589,369, U.S. Patent No. 5,545,807; and U.S Patent Application No. 20020199213, WO
96/34096 and U.S. patent application no. 20030194404; and U.S. patent application no.
20030031667.

Additional transgenic animals useful to make monoclonal antibodies include the
Medarex HuMAb-MOUSE®, described in U.S. Pat. No. 5,770,429 and Fishwild, et al. (Nat.
Biotechnol. 14:845-851, 1996), which contains gene sequences from unrearranged human
antibody genes that code for the heavy and light chains of human antibodies. Immunization of a

HuMAb-MOUSE® enables the production of monoclonal antibodies to the target protein.

Also, Ishida et al. (Cloning Stem Cells. 4:91-102, 2002) describes the
TransChromo Mouse (TCMOUSE™) which comprises megabase-sized segments of human
DNA and which incorporates the entire human immunoglobulin (hlg) loci. The TCMOUSE ™
has a fully diverse repertoire of hlgs, including all the subclasses of IgGs (IgG1-G4).
Immunization of the TCMOUSE ™ with various human antigens produces antibody responses

comprising human antibodies.

U.S. Patent Application No. 20030092125 describes methods for biasing the
immune response of an animal to the desired epitope. Human antibodies may also be generated

by in vitro activated B cells (see U.S. Pat. Nos. 5,567,610 and 5,229,275).
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wo2008876:5 Example 3 Reformatting of clomesuszo0707s160
to SC|IV ge form 003641 For each unique
e THEREE Atfple 2, the-

[00199] "@Bﬂ\ifﬁiomdﬁqgotms%Wlﬁga@mﬂtofgcombmant human
antibody gegamyplifiedsiy PGRfromthephagesdisplaysce of
filamentous\p@Gtophaad-noteddnto-armammaliaiecty making and
selecting n@XprESSiONNectorwRighiis @rmogification. murine or
mutein antii@fixX QN bAIBroprietary RXPFreSSIDNYB G0 as antigen
binding frag(ﬁlaﬁ&@ﬁjbedv mNU@gBQxGM %@ﬁg@,thus lack effector functions.
Effector fun@RGdingneither the: kappaQaslambeacé)an be
engincered @heGAMPAGER {yRpieonstantitegiomgenes), or into
bispecific aH@WIRGh @X Pression ofeach amtiboay.ihng an effector
function. anN SCEV-Fc protein, where the Fe portion
[00260] "IOflg hle Qg P&%!’L@m’éﬁ &eéﬂqngJ?d ﬁ % Zf quof antibodies are
separately clonl_(li% c}i’gﬁn c!lecombme% Iag Jn con?bmatonal phage display libraries,
which can then Q% géée%t#g Il‘)]mgli;gs c%@}(af c% 11'?%'3;9:19 'Hrq?tg%nagments are

expressed 011%16 pﬁ"&ge qurg\clc\:lqcltsh§31ceall§[ ’ket? to t g( &r@s t’%s enéogz them. Thus,
selection of albeby mtlgen wmdmg co séects for ttha enco me sequences, which can be

an;1 % J’
amplified subsgquently) B seve1 10u 1Hs en binding an, 'mon a
Ininetand 53 6(5%L g_Lﬁ § ﬁnal?

procedure teimed panning, ab pem ic e antlgen a e ennc y isolated.

, or Shu era?, Proc.
(002011 I E?Sﬁl"l‘@%fh%?@g%“?@%?@.Sﬁ“ﬁd ‘guided
selection”. voreftetit, 892019 alst tesoribes' thehgofisplay technique
for the humaiegire SO OF SEPYLEE Fsforiproteins!
Bio/Techno]ﬁytﬁeS%ﬁ@OM g%h rljﬂjfei ﬁe\fééfgpeaﬁahmuse monoclonal
antibody camt@ GBS L 1E§(plpea§3mh@fnth@ fehsioam H’(‘@t’eriﬂi the resulting
hybrid Fab I]gapr@mpmwebyeﬁr&ﬁsxﬁ%ﬂ o o2 98FEgment thereby
provides a tegwgp@ﬁg[b ﬁeeé#fﬁowﬁ:ﬁs‘gcj%fe@@ayﬁ@ﬁ@mman light chains are
combined WWIWWF@MI%m]th@f the resulting library yields entirely
human Fab. manufacturer's instructions. After five
[60202] A(l@bé%fy oﬂﬂ%c&ﬁli§]l%e€@mg}6§gop¥riving human antibodies from
phage-displ:G@RLATUGAtIOR ANM theSEEY=RC fusion.iS7:381 (1991);
Marks ot al DUEHIQM, fE0I: {6 SUPLINAtantUSHIgs 32 and 5,573,905
Clackson, TP&QW&HLA 1§,eﬁl?{@r:@§@, (‘H-ESLH@@J;)h %gﬁlular, in vitro

selection and@&ﬁgomﬁum%%@&w 5@1';1' %h%u QQ@%@Q&% has become a
protocol.
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Example 4 flows of target-specific
wo 00sigpptibodies secreted by marine PCT/US2007/076160
hybridomas 00366J Mouse antibodies

rful tool {See. B D. R., apd Barbag M1, C. F,, Adv. Imm 1-280 (1994);
poverful ool e Ral the ‘extraccallular domain (ECER

o GG, B BRdlactn recepor LY
9, 2003 ;i\fv%rpe gene(ra‘&%é%%se;fé‘wd(\f/zgf}?;é( 2%33a]|%f¢7 e
- 2003 and G BRIV immunized Vid stubéataneous

[00203] %qggti‘@mpWMf@MbmmRbmries by Capture Lift,”
Methods in @Xtralacetlcdar domaine(degeribed aboiefsols 178: 187-
193, and U.ST r@npaigieatecei vt DG AJECio nE-oViem &, 2003 describe
methods forz&cdia%/ppgﬂzgﬁhsﬁourbdlay@aaéf{grome)iﬁﬂl&hnolecules by
capture lift, inj@igtiomthe imicewere’ sacrificediaingitieules on a solid
support. — draining lymph nodes were harvested.

woz0a)  RIIERSUSPENAING Lells from.tne MRPDubility in te
treatment MQ@%%@F%WH%J EL%Q{WAEQJQ% [ﬂl@é&% entitled

"Screening Imt){(%loix@@nq)ex!lh“&gy Eﬁ%@‘g@ﬁ%\xp Y the art.
electrocell fusion using a BTX FCM200 |

E UG E S MsAigttator (Harvard
[00205]  AApparatush #0036t Fotiowindgthe fusiomtibody
wherein the th@@@l&saw@peopbat@dﬁ@mto@m@ls been altered by at least one
amino acid s@PProXirately: 48:96-well platesioAfter fbRion equivalent
to the variabdaag@nth@&xglat\egiwe@M@e‘ﬁ@dab&e Erledi©S A variant retains
the desired b&g@l’a@hlt‘h@ bﬁe@@ﬂ‘;bﬁmanME@) @ ok ib@ikially homologous
or substantiaFNliddcal Thig FaMAnagsay susedsa.CH Q5 %. 80%, 81%,
82%, 83%. Belkinedstablystrasstected 10oexpress @ 5%, 96%, 97%,
98%, 99%, df lgh/a leveliof Bﬂbauﬁeﬁﬁqﬂt@fh{l@ﬁéﬁ\]ﬁm respect to this
sequence is SRlected hybridomas were-tested: fohe candidate sequence
that are idenasl‘élmty tt:@pﬂﬂflﬂ bﬁwBM ks lﬂgﬁl@@ﬂ sERKﬁUﬁd introducing gaps,
if necessary, Flh@ﬁiphﬁﬁ Maition pa'ﬂﬁl E&hﬁﬂﬂdu@ﬂdot considering any
conservativepmmfﬂsatiﬂﬁrﬁf & Baknd: IRR&R}&;&H Iﬁm;;iﬁSC-termmal, or
internal exteﬂﬁﬁﬁcﬂbﬁdﬁ ,i b Exmp‘]ﬁﬁlesxﬁlﬂﬁiy ﬁtcbﬁl@Wall be construed as
affecting seq&ﬁﬂﬁ(ﬂrﬁq ﬁmm@gle&ﬂé\/ &ﬁeafr&iﬁtlb\ﬁry can be determined by
standard metﬁ*&ﬁt{ﬁﬁt@cﬁiﬁﬁ&lmfemmgd@e EeeeH® bi A&t of the amino
acids of two FeGlobidi. aek D2maswell-as ok ieladiverasTa, wo
polypeptidesGRANPRIIONPREMEER Palsotantibedies citner aong
the full lengtf'Qf JQ&QQJQQSJ@@E&Rleﬁtlanggea&eﬁl@ﬁ@ﬂhﬁﬁo} Bre or both

Example 7. Data for selected antibodies

is displayed above in Table 4. Example 5

Determination of anti%ody, effect on

ERKZ1/2 phosphorylatio [00369] Following

a 5 hour serum starvation, 'l 4719 cells

were seeded in microtiter plates in



370 incubator. Cells were. harvested
wo 2038#r1g trypsin and a Tomtec 96 well platevs2o07076160

cell ha 'ester Filters were then transferred
seauences) ¢ P S T GG e Mie BhaI 28y (P pera end
oins i AL RIS B the Brommaratior - o
Protein Squﬁrﬁﬁsl}di ﬂr'ﬁfi‘gﬂlyélg, %wlﬁ%a{cgélﬁyum Hliﬁﬂjgnction with the
computer prﬁlénh,lF(S] é)ffﬂﬁ]\e/l ﬁf‘e}ai‘gféi&niﬁ&f@éhgébmalculated as: the total
e o pAHOR A HATE T e ABtirdiit o v osor o
the longer Sﬁmﬁfﬁ\ah&mﬁwﬁﬁﬁa&%Iﬁéﬁﬁlﬁﬁ)f\ﬁas introduced into the
longer s PIACITRE BOD3 7S TBIACORE analysis
[00206] /agvaleseribed-abowe inifXampheod WaSolypeptide
sequence offig@ateckiondeterminearelative:binding f aer effector
function, suSﬁlﬁﬁtﬁdyamEib@CHﬁﬁat(ﬂ))E@D\Dst)&mdpﬁaem dependent
eytotoxicity dOMaRB.0f- PRI Ras described-abome)it).

except that the Si. 52, or ECD proteins

were injected at 10for 2 minutes at 15
[006207] Wﬁ?ﬁiﬁdf&erﬁdrtgrrffﬁmcm?§nag§ax;/(v\félibéxy]—terminal fusions
ranging in leélétﬁ gﬁ Qb ‘%i%d}“’e‘ﬁ &lt/pﬁﬁmtg)\(?\é@é ﬁ%@ or more residues, as
well as mnafj?ﬁfélcfglﬁlyyﬁvfm@?i%%?ﬁredﬁﬁaldues’ e.g. 2, 3 or more.
Examples oKL e AT FHSPAAITZE By VAT eons osicue o
the antbodsg it S e DOtHEr by the ahtdies v
epitcpe. OUSEIRFtiIE Ay CaptliFet Datcate oW o o
glycosylatiorrﬁb?l éd{l;ﬂh&@W@ﬂ[&éB‘éﬂan%@%ﬁ penglagyl ar bonding, or
fusionto a pgycpeatﬁiﬁ@@ Dcﬁ?ﬁﬂtilﬁgnbryhalﬁﬁ_ePWERtibody, e.g. at the N-
terminus or Cémiﬁﬁdléﬁgexmﬁﬁstp%?ﬁ(@ﬁta%ﬁiﬁﬁ tﬂ,@f antibody to
improve its boé)ﬂtﬁ @(lﬂElg.lZ)lAvﬁle@ gbat{mbe(a)lsgl Ryfédyﬁlm quch as an Fv
fragmend. 30 0 | 3C2A Or 158 21 88
[00208] Glycosylation of antibodies is typically either N-linked or O-linked. N-linked
refers to the attachment of the carbohydrate moiety to the side chain of an asparagine residue.
The tripeptide sequences asparagine-X-serine and asparagine-X-threonine, where X is any
amino acid except proline, are the recognition sequences for enzymatic attachment of the
carbohydrate moiety to the asparagine side chain. The presence of either of these tripeptide
sequences in a polypeptide creates a potential glycosylation site. Thus, N-linked
glycosylation sites may be added to an antibody by altering the amino acid sequence such
that it contains one or more of these tripeptide sequences. O-linked glycosylation refers to

the attachment of one of the sugars N-aceylgalactosamine, galactose, or xylose to a
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28.2% X PA On 167 23.7% 0 18 35.0%
wo 2008A006 1 8 16.4%0 (X X1'A.06.217  rcrws07m7s1se
19.4%0 4 , 25.8% XHA 00.567 Xl
hdroamipp S Y S T BBLEPYE s B E g oproline o >
hydroxylysi?f}%/(%)so'&.eoﬁt}z9@'n&(@}7§0‘syl ation sites may be added to an antibody

by inserting or substituting one or more serine or threonine residues to the sequence of the

original antibody.

[00209] The term "epitope tagged" refers to the antibody fused to an epitope tag. The
epitope tag polypeptide has enough residues to provide an epitope against which an antibody
there against can be made, yet is short enough such that it does not interfere with activity of
the antibody. The epitope tag preferably is sufficiently unique so that the antibody there
against does not substantially cross-react with other epitopes. Suitable tag polypeptides
generally have at least 6 amino acid residues and usually between about 8-50 amino acid
residues (preferably between about 9-30 residues). Examples include the flu HA tag
polypeptide and its antibody 12CA3 [Field et al., Mol. Cell. Biol. 8: 2159-2165 (1988)]; the
c-myc tag and the 8F9, 3C7, 6E10, G4, B7 and 9E10 antibodies thereto [Evan et al., Mol.
Cell. Biol. 5(12): 3610-3616 (1985)]; and the Herpes Simplex virus glycoprotein D (gD) tag
and its antibody [Paborsky et al., Prorein Engineering 3(6): 547-553 (1990)]. Other
exemplary tags are a poly-histidine sequence, generally around six histidine residues, that
permits isolation of a compound so labeled using nickel chelation. Other labels and tags,
such as the FLAG® tag (Eastman Kodak, Rochester, NY), well known and routinely used in

the art, are embraced by the invention.

[00210]  As used herein, the term "salvage receptor binding epitope” refers to an epitope of
the Fc region of an IgG molecule (e.g., IgG), IgG, 1gGs, or IgGy) that is responsible for
increasing the in vivo serum half-life of the IgG molecule.

Deletions
[00211] Amino acid sequence deletions include amino- and/or carboxyl-terminal deletions
ranging in length from one to a hundred or more residues, resulting in fragments that retain
binding affinity for target antigen, as well as intra-sequence deletions of single or multiple
amino acid residues, e.g. 2, 3 or more. For example, glycosylation sites may be deleted or
moved to a different position by deleting part or all of the tripeptide or other recognition

sequences for glycosylation.
Substitutions

[00212]  Another type of mutein is an amino acid substitution mutein. These muteins have

at least one amino acid residue in the antibody molecule removed and a different residue

54



1 XIIA N).189 10.9%0.2%. 31.6%
wo 2003f@@874 Laffinities of the pia lied antibodiessze7o7s1se
were determined by performlng a series
nserted i igp e thioRS B e BIACSYeLs Y S00efile o PR
regions or f‘a??ﬁ?t?‘*éﬁ%i Patees ﬁ%‘taﬁ%‘fé?ﬁ’éﬁé‘%‘é‘f&%lﬁf shown in
favle t. ThFé]%i’v‘"ﬁﬁflfbf““tH@‘éé“%ﬁ%ﬂfé%"‘lbllﬁlﬁi‘ﬁ&f’ﬁé?‘efmd
substitutiony o U HHBTRANE XA Can tifar gt @ Cty)yhen more
substantial Cafnﬁﬁ deﬁpBlg&ﬁ ﬁﬁﬁé}&lélﬁtajrttplgr_ F?)T% 2’8@5 ﬁl ther
deserioed by r(ESI UHET SRR K CRAg: e e producs
saeened. sansor chip with approximately
5000-1000 51,1 ofRReotein AiO was
drgparedyig standard ERCGNLLS ARG tons
coupllng chemlstrles accordlng to the
recofﬁ)menﬁecf protocol from élacoreeg
InC.*and usédgfo ca ture the afitibodies.
Tﬁé“burlfle dantinsdieg were difuted to
rouﬁ@ I ujma“l’_ in BPS-EP bélffer for
ca%;x%e Inj&ctidn time requiret to give
betWeen 258 8Ad 400 541 of Ahtibody
captife wak'tdtermined. The*Rapture, of
the"dftibodiés fro the kinetic analysis was
péltdtmed BY Hijéctifg the antibodies at
1. GLimindte f5r"1:8%o 3 minlites,
depending B results of the cé?ﬁlfﬁ‘i"éelevel
opfitiizatioFP" WKy 200830222850 16(
003751 Fof'th&Kitietic analysis, the flow
raté Was sdtsaf4o0L/minute. Five
cofitéhtratishadfPOLO [CD {irere
prépéated in°a 1:3eseridl dilution from
eitte? 14/310ff Hug/m[3 or 37n Al
flightiLL E&ch concentration plus a buffer
cdhitfBl (zery concentration) were injected
in'eketh-tenér: The data sots wote double
ostetenztedratid fit globally using a 1:1
Lardgmuir Bintinginteraction model. This
same analysigowag<also performed for
the fgt.-, reformatted construct of
XPA.06.1.67 for both Ig:61 and 1502
constructs. 1,003761 Kinetic constants
and affinities for binding of selected
antibodies to ECD of PRLR is displayed
in Tabled below. Table 6. ALlinity



7 OE-10 X PA.06.111 3E-3 AE-09 XPA
wo 2008022547 5.50+05 5 3E-03 9 8E-09 PCT/US2007/076160
XPA.06.1 67 NG | 2 311+05 6.0E-IN
(02151 Sy G 6L BT P02 RO
accomplishe? @ngging sﬁﬁﬂgl}sf@@éﬁfeﬂgﬁﬁﬂ‘ér in their effect on maintaining
(a) the strucﬂﬁj)é éua{ﬂ@aga%ﬂé}raékl@géiaﬂﬁj:uaaéifé}ﬁﬂiﬁféution, for example, as a
sheet or helﬁﬁ@lﬁ@%ﬁs@éﬁiéhaﬁaléﬁn;ﬁﬁ@]gtfdf the molecule at the target
site, or (© UGl A OIS SEFABRZE ! ed into roups
based on comy| T HIGH) Table 7

[00214] (1) hydrophobic: norleucine, met, ala, val, leu, ile;
[00215]  (2) neuwral hydrophilic: cys, ser, thr;

[00216] (3) acidic: asp, glu;

[00217]  (4) basic: asn, gln, his, lys, arg;

[00218]  (5) residues that influence chain orientation: gly, pro; and
[00219] (6) aromatic: trp, tyr, phe.

[60220] Conservative substitutions involve replacing an amino acid with another member
of its class. Non-conservative substitutions involve replacing a member of one of these

classes with a member of another class.

[00223]  Any cysteine residue not involved in maintaining the proper conformation of the
antibody also may be substituted, generally with serine, to improve the oxidative stability of

the molecule and prevent aberrant crosslinking.

[00222]  Affinity maturation generally involves preparing and screening antibody variants
that have substitutions within the CDRs of a parent antibody and selecting variants that have
improved biological properties such as binding affinity relative to the parent antibody. A
convenient way for generating such substitutional variants is affinity maturation using phage
display. Briefly, several hypervariable region sites (e.g. 6-7 sites) are mutated to generate all
possible amino substitutions at each site. The antibody variants thus generated are displayed
in a monovalent fashion from filamentous phage particles as fusions to the gene IIT product of
M13 packaged within each particle. The phage-displayed variants are then screened for their
biological activity (e.g. binding affinity). See e.g., WO 92/01047, WO 93/112366, WO
95/15388 and WO 93/19172.
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konkoff ICE XDA.06,64292E4058.6E-04
wo 2008884504 XHA.06.2751.0E+06341:-04 38ckrosmorneis
phi XHA.06.9837,30+053.2E4)4 43 pM
[00223] ﬁ-u(ﬁﬁ} inedsﬁfW&natﬁaﬁnlrmogeﬁP@ ﬂ two mutagenesis
categories: Wﬂaﬁeogﬁ??mﬂE -EOE pf%ﬁq?A.@leafg?SteUM strains (Low et

al., J. Mol. ﬁ_loj_éﬁ)_@@ﬁg 1996), and saturation mutagenesis (Nishimiya et al.,. J. Biol.
Chem. 275:12813-20, 2000; Chowdhury, P. S. Merhods Mol. Biol. 178, 269-85, 2002) are
typical examples of stochastic mutagenesis methods (Rajpal et al., Proc Natl Acad Sci U S A.
102:8466-71, 2005). Nonstochastic techniques often use alanine-scanning or site-directed
mutagenesis to generate limited collections of specific variants. Some methods are described

in further detail below.

100224} Affinity maturarion via panning methods—Affinity maturation of recombinant
antibodies is commonly performed through several rounds of panning of candidate antibodies
in the presence of decreasing amounts of antigen. Decreasing the amount of antigen per
round selects the antibodies with the highest affinity to the antigen thereby yielding
antibodies of high affinity from a large pool of starting material. Affinity maturation via
panning is well known in the art and is described, for example, in Huls et al. (Cancer
Immunol Immunother. 50:163-71, 2001). Methods of affinity maturation using phage display
technologies are described elsewhere herein and known in the art (see e.g., Daugherty et al.,

Proc Natl Acad Sci U S A. 97:2029-34, 2000).

[00225]  Look-through mutagenesis—Look-through mutagenesis (L.TM) (Rajpal et al.,
Proc Natl Acad Sci U S A. 102:8466-71, 2005) provides a method for rapidly mapping the
antibody-binding site. For LTM, nine amino acids, representative of the major side-chain
chemistries provided by the 20 natural amino acids, are selected to dissect the functional side-
chain contributions to binding at every position in all six CDRs of an antibody. LTM
generates a positional series of single mutations within a CDR where each "wild type"
residue is systematically substituted by one of nine selected amino acids. Mutated CDRs are
combined to generate combinatorial single-chain variable fragment (scFv) libraries of
increasing complexity and size without becoming prohibitive to the quantitative display of all
variants, After positive selection, clones with improved binding are sequenced, and

beneficial mutations are mapped.
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2.20-04 196 pM ehXHA.06983 2.1E+05
wo 00828E-05 42 pNI 003781 Relative PCT/US2007/076160
competltlon or interference between palrs

[002261 I{F) apngflﬁo%’fes 1(01 prone P(élilirllrﬁ/alvas ﬁfgllg}rédoxs} (t)urm of nucleic acids

between dif; CI eh d;electt(fn ijlﬁl evvla(is()ln {lél% Igﬁaﬁse ata low rate by the intrinsic

error rate offtaei I}b\Xlgex aaezs d%lé Ic,:i'iglae eal}ﬁ]ﬁeéf)ﬁ%ﬁ 5§§§ R. (Zaccolo et al.
Mol. Biol. 2; éﬁé&/ 9|9r(1))ﬂalli§ Pbé&ﬂavﬁﬁglléﬂf bBanl rate dunng
transcr 1pt10ri éHmyﬁjﬂ 6b€i]| [i é/ldl 8 58§9 9ﬁ SB?Z& hA[Bel gﬁ:ﬂ%}non cycles,
clones with mFg&eﬂ?ff ]Ilt%lﬁlof' Sﬁ @'ﬁ gg eésﬁlt(ﬁiﬁg ué@’éﬁjﬂne mehods in the art.
1002271 AAd-allowedto binduthe: LED@S I8 viro or in vivo
homolozouinjectedioventhe immobilized-antiboyo produce varant
polynucleothf@RANBCBSS AN peXCass icaptuse doagent9. US Patent
6.489.145, \® blocked-by<dnjecting xarhigh. sci. Usa, 91:10747-51 (1994).
Generally, [OONEE@NtEation 0fdrre levantigbiaie g (hwheno be shuffled
with DNaseUeﬁteiiﬂghEW@imaf bﬂﬁi@ﬁﬁbﬁd’@ﬁelﬂ&iﬂ@i&ing in of the
fragmented f@bRIb@NCmEuUsedathcapiuie.sdage)r), ad
amplificatiol l@-antirogydte he-tested forcom petition

[60228] 6§A g%Q&%ﬂH% g)!m el gl%tgng Pglp d tyét‘? axsbalr! I1t er se chain reaction.

In error-prone M tlil num(6:e1 o[C al?m'é’![mec st"HXltes and !ge number of molecules grows

exponentially. nlg COQU Mt |1% ngxgetlggc 1easserhb or 81 tMgng of random polynucleotides
ibodies bind to s all arat

the number c@ Start sites an e number é slze o§ gep random pqynucleotxdes
eropes on the LCD, then the second

Tbody should also be able to bind the
0021 gAY LOMBIEReT hideng s
sssociation of RS SEIFEE frESHEPETS F BB E P ERigror cxample. 1
is contempl%%ﬂdhﬁ»ﬁﬁﬁ@ﬁy%ﬁﬁpﬁm ﬁ@baﬁ@wrﬁlﬁﬁame reaction.
Further, shuglglgﬁ@mal@lmgtea/ﬁs, tf@x?ﬁéelg%;fﬁ}gfaamlﬁm, CDR1 will
not be founcb'btilﬁ lmétx)n p{@g&fhg(m stﬁq%aw'ﬁ@tﬁmﬁlge number of the best
(e.g. highestaﬁa"yggRaF@ ﬁibsep*ay@al IHs faplesZE B biyg on their superior
atfinity.  (if two and bodies have the same epitopc
00230] TRIRAUNRERdhey wilk corspete with &Gy may be DNA
or RNA. Tt ﬁlhﬁ'bif Q[l@mmgdz&dd@lgn al dz&laﬁl)é y&lu or shorter or smaller
polynucleoti@@h@i&cﬁﬂﬁirﬁm&s&a&@rmr@efrzggmp@rt{ﬂjm&ynucleotide is
from 50 bp @GAINSLARRdiesftam athelhins)eulin@anded.

invention specifically contemplates the

identification of other antibodies that bind

to the same epitope of PRLR as any of

the antibodies in the bins described

herein or that compe?ge with such

antibodies for binding PRLR LCD.

Exkuole Etlect on PRL-induced PRLR,

STATS5 & AK]' pliosphorvloliun by

decreases ovex



antibody. Deftion of aches for humanized
wo 00sfbkR antilmslyilight and heavy chains rcrws2o0707s160
00381] The VU and VII amino acid

[00231] I[Slse cqontem %éﬁec% that sm (il srgiﬁléeca)h fkﬁga ngded nucleic acid

polynucleot%‘_lhAv 'eétgé Of%eﬁlﬂ t@%e %ate‘dﬁanucleoude and regions of
heterology t%ﬁﬁn@%teeﬁ]?mﬁiﬁéng éjf&f/d)i:tzﬁldrﬁ LF- 61&(}@@1% polynucleotide,
during the nai%ée& é éfueekﬁ & éobeas ﬁlfrﬁ?étﬁn&ﬁﬁﬁlaavo different but related
polynucleotigy & 0 &IRG tHE N AfiBHEI Biomedical

(002321 Arkpundation Proteimdoentificatiom be performed i identify
hypervariabReSOUIGBOfsimilar-database® isisetkiiQ. Cumingham
and Wells, (provide: thie- framewaitefthehumanizedues are
identified (c@NiiDOAYsi e selectihe sequengd afithced by a neutral
or negativelhmmaﬂimedﬂeﬁvyueﬁam AR FRNIARine) to affect the
interaction di@@Mh€RAIN SRGRNTesiSalighedanthith@strating
functional s@GQGUEN ﬂiesﬂ)ﬁtfthlﬁnhfﬂmzaﬂe&ﬁﬁimdydm@ﬂyher or other
variants at, GRaiR &t Eaﬁhitﬂﬂﬁiﬁiﬁﬂ ,wﬂﬂ&l’la Wid¥atlhtroducing an amino acid
sequence Va&iﬂﬁibgﬂ%eafﬂiﬁ@ mcidisselecied 13(&) Eeth& not be
predeterminkiU m&mzﬁd t&ﬁﬂ&i@dﬂ@@l;fdﬂﬂl@&& thadiion at a given site, ala
scanning or Q%ﬂlﬁﬂhgﬁuﬁs inatﬁ'@yte@mel&zfrg@ bHdon or region and the expressed
antibody miGat@@ariesdefined.helow, in which case

[60233] otLe urellaayf lel am”}\c[)te%gt!ge gfsoseag(? tion, it may be beneficial to
§ D0SItioN faﬁ{s Wlnhln a

analyze a crysta stm tn]leo the ant1 ntibody complex to 1dent1f contact points between
Yy y %’1 p

min n
the antibody "mcrn negglngletgxtxgn put %tseot a]eto ch conmc points. Such

contact residbes and %g%:a e, éﬁ%aﬂ%&% é uﬂgﬁ “Lcccndmg to the

techniques ehgolale herein nce such varidnts are e cxated t p?nel of variants is

subjected to scrt eg;lxgnas%gsclx 1b(e)d hy e%rglldnag 11?(: v|v1sthrs%rglox p1 operties in one or
more 1elevanrt] 53 s%n]ahea{ey cted for fDltSheJa(Eeﬁ;:]]o ;[men E
Whereas the marine sminc acid is

[00234] Aé‘@kﬁy[ F%thrlmm a}ﬁaz}qusmam auigpdhyateins that have
substitutionsp@@ﬁimﬁipﬁr%gaﬂaégyﬁy hd ﬁggmcjﬂtqlss that have improved
biological plﬂmmﬂf&@eqyﬂa‘g}ﬁmtﬂt@/go@aﬂewqﬁedy A convenient
way for genwmgy}aéjditgémi@ffmenmﬂpiinexsing phage display.
Briefly, seveyEpReyr chidd rrgiors[00386] (4) 8=dirnensiomat all possible
amino substimigrdetﬁ:ﬁg s tﬁeamﬁm@\@mtmmmted are displayed in a
monovalent g@gg@gtgl{hatophgwm@smmh% to the gene 111 product of
M13 packagfg{hygi(;eacﬂyzgqggé“ }t@nigedam@mtmn@h Khgp screened for their
biological acrgigfiom.bHOAIBB LT o select the sequence

of the humanized light chain,light chain

sequence is aligned With the sequence of

the human antibody light chain. The

human antibody amino acid is selected at

each position for the humanized



100395] (4) At each end of the sequence
wo 200si@220 Xba 1 site to allow cutting at the rcrus2007076160
Xba | sites and cloning into the Xba | site
09235 e VEEHGE B HS RO B 2deperveriable region
s O PR EFHT S TO08gB] T «diion it mey
be beneficioéyﬁfﬁggifé/sfﬂ é“ﬁ@ﬁ\?g/ﬂﬁ ﬁ’&Fﬁ}'TWy complex to identify
contact poif BT CRCO IS A SyritesAste iring neishboring
residues aleéﬁld,&ﬁ?j ﬁ(é &lﬁi@@wf@‘iﬁg t?’%icglimlpq Aaborated herein. Once
such muteing g eFpsAEihe UG P HE OGOl titkess described herein
and antibod'gfé(ilb alﬂe}@f Jé@eﬁsgﬁ-@ﬂ@ @fiethtévhne;aw may be selected for
further devistyaift, and each oligonucleotide overlaps
thaaextrene byabout 20 nucleotides to

L neali

[06236] er modi 1ca 10115 op ge antx%giy are cofxtemﬁmed For example, it may be

desirable to mogp r]‘;e antl %}j'o?%e %96\3/11%([31 tht% 1655(10‘ to effector funct}on S0 as to

\4 ain vari ere
enhance thee ecuven ss o he an?b Xy%lneatmg cancer, for exarﬁ:le For example

r Otl es at eac
cysteine res\ﬁ{)e 5 mdy emtxo Ecg m tle Elon thexeby aﬂgufzh%mtemham disulfide

allow Cuttln al SI €s

bond fOJmauor,\ in this re omo 1mel ic am*b a s us enerated may have improved
e

rernalizati % lI;'Il,lceotl €s are puri td i d antibod
internalization capability and/or, i measc COHT 166§ e T’? killing and antibody-

acr |am| els

dependentc liul ar Cﬁ 1010){“ 2 IS) éelengE) et a;gk l%éad\/ladSIIIYF 1191-1195
in

(1992) and ?& fﬁ meLZqu r{ 4)% nUC Homoch Cl ic ant1bodles with
enhanced actl{)ty duéal 0 be 8 Cpalceid usmg oblfun%tlonal cxosi hnkexs as described in

Wolff et al., M&n o1 Re 'HC 2560 2563 ( 3 Alternativeky an antib dy can be
Tecu onln orator anua?

engineered \ﬁhw hasdiual c 1Falc§ aPiinmay g? 61rz_1v g anced cow]ement ysis and
ADCC capa&lltlrd %@ Stevens?_rl Amzi\Cl'avm zggfgji)gn -f-&l‘) 230 (1989). In
addition, it has been s]i VH) that he6 ncF]s wijthr&?é DR can'cause an antibody to bind to
MHe Cla”%ha“d RIS Tty At SUEpengEg e in
sl g AT T AT A (S TN s v
st eneny Shpste B B TARF PtASBH: v
o T AR e e
e vl SEARPARBH OF AT 377 MHABAGH, e e samna
constant regigiated to 95 C. for 4 min. and cooled
100237) IslowhyipdEs To.synthesizeythe-campleten anibody
fragment, raQj@ hen ﬁr@[tﬁ:d:h@b@ﬂg@mt@]e@ﬁnﬂ @dSrzbyn, for example. In this
case, it may Wﬁ{h@l@tﬂhﬂ@fﬂﬁ}e @@@ﬁﬁ@n&iﬁaﬂﬁiﬂ@f iR@€dRits serum half-
life, for exar@i}i@@ﬁlh@ﬂ@@tﬁ@d @l,c}ﬂaﬁ)ﬂfo Hmm&ﬂ@}tm' soluble polymers, including
polysacchariGQfiypERENIstare-aceet ifadnabrollme may also be

of 100 ul: WO

2008/022295PCTIUS$2007/076160 10

ulannealed oligomieleottries 0.16 in

Meach dermyrtionucleoride 0.5 naMATP

0.5 InNATDTT 100 ugim!l BSA 3.5 ugimil



Synthesis and affinity of humanized
wo wosantibody 100400] The expression vecioligisznrsico

are dansfected into mouse Sp2/0 cells,
achieved, Tg A BEIRY THER THB Grate W& piastas airge into e
andbody DERRACESP O THE HASTEPOF T SBISTtaTgody fasment orby
incorporath}ﬁtévrﬂaé?tgyt& 6ﬁféﬁél6t}ﬁyxﬂ;@ fé?‘b‘?&é?ﬁ‘?ﬁ’dy fragment at
cither end oy S by StANAEY B PEthEYES I TErvefifyy 00032478
[00238] Thﬂﬁltmﬁ&p@eﬁﬁdﬁgﬁieﬁ&deﬂmb@dycﬁhaﬁegion wherein any
one or morddiAEIS: 0 R R anﬁb‘lp@ rRataRbfE OB are transferred to an
analogous f064l6 AR dﬂmbal@ﬂn\/\/ﬂbh 361'(1@{1331{13&&&6 or more residues
from one ozkﬁﬂWﬂ iﬂhexplﬁﬁitth PRLR-Aftan W&%hﬂg}@d, the epitope is
taken from m@muﬁaaﬁetﬂgm@,aﬁefdg.w-rm 1gG) and transferred to the CH1,
CH3, or v#lh@ﬁﬁ&ﬁﬁlﬂdﬁ@@ﬂl@ﬁt@d@@&% ﬁ%ﬂhmﬂﬂively, the epitope
is taken fro@ b b@ﬂymwaﬁnﬁd ;’e@ﬂdn@ﬂﬁlﬂ‘@ﬂoﬁ&rC.sub.L region or
V.sub.LL regﬂinl,QF %@M@n@ﬂd@f&gﬁ@@%]& International applications WO
97/34631 al@W@%MA@M@H%c{QQAQAAﬂJ n@ﬂ@@u&mction with the salvage
receptor.  Producing the humanized antibody are

[006239] '[%lﬁlsltur thI;DQML Bvenhllgnmarl!)zegsea{ingpagnl:] pomon a human
Ul’ﬁU to SUES tant mﬁ‘no O enelg/
consensus omon 1 a mutein thereof that etams theabilit temct with the Fc

dmgrpernatants }é assa

salvage Lecegtm lﬁlu uteins in whic i u, mv ved in dxsulfldegbondmg are

Init CO umn O

modified or ove nd/or in which et 15 ad ¢ the N-terminus and/or one or
{] Eherh e tItlltatlm ton, dﬁ%
more of the texmma 20 ztr)nn 1c1d§ 1emoved ztnd/oldegl(als that interact with

compicment, Suc, D. l < ( ' bi .‘:It IC (3 (o] ﬂl’]d t le A[) Qlt is removed
see, e.8., I\A%OICC SI 1101 2(1 ! 63.; 0 ( % 2 AVI tibodi Clh Of t] 1€ IlgG Cl'dbb ma 31:]0

mcludeadlffeletn con antle e,te% ﬁ;‘llﬁ(}z naug% 6 d be ntodlﬁed to display an IgG1
or le CO’]fglétheﬁi‘ﬁ”ues known in the art. Example 10
[00240] Imgﬂqeeqﬁ nghpgflemte A ptibyodigsn. particularly the hinge or
CH2 region Q4 D24 sIthig- exaiifplefdescribes claingd/or CDC
activity. In gifyge@igiressiomeof itmanid nginéene dnhse antibody-
antigen agzigqatipodies, las-welbasspunfication ok sught region,
particularly ipiipo di@s and-testtogdon dindingodies. Tn specific
exemplary egqptivitys. Deshemn: afHimanka Qirreetee)s to the 1gG1
hinge sequejra Oy @ndes 004081 Human

EnginceringThi of antibody variable

domains has been described by

Studnicka [See, e.g., Studnicka et al.

11.5. Patent No. 5,766,886; Studnicka et

al. Protein Engineerifig 7: 805 -814

(1994)1 as a method for reducing

immunogenicity while maintaining binding

activity of antibody molecules. According



Transient Expression of
wo aeskzfpsnan-Enainteredm PRLR antibody #nrus2e07e76160
[IEK293E Cells £00499] Separate vectors

[00241] Pé éeﬁs ﬁlﬁlﬁi ﬁ]ﬁﬁi’ﬁﬁ ﬁlﬁrig I’ﬁ_ Bﬁ'lortﬁléﬂan and murine IgG for FcR
pimals o AP B e ERATR G
popes B TRR AT brie S bR SEBEPABYE-aer L7+
01 P A AT TR RO S el midees
outside the Ié\gexduéxgtﬁ béﬂl%?ﬁ{ nwlzﬁ@%y@ixzxiégay’imemcﬁng with murine
Fe receptor B SRRy STECASEIERNS APRHOWE L ementvit
human Fe 1%}){?‘6%(5{@6%1% jﬁ')ld]f@ Id%%ﬂ@r%q%ﬁlu%ﬁ& Asn297-
Thr299, d“%ﬁ@@dﬁ@?ﬁmﬁﬁﬁ@“ﬁé‘@mﬁ?r@&% HIA. It has been suggested
based on C‘%‘ﬁ‘ﬁb‘éw 1b’ﬁlﬁf@ﬁuw§lﬁgkp@df@ﬁlﬂ1234—® y237), residues in
IgG CH2 d%%ﬁ)ﬂ)&f@émﬁxﬁ?ﬂpﬁ%ﬁ&?gﬂ @ﬁl@fs 265-271) might play a role
inbinding EIR prenssTEn Vettohs: Hat Perfhamarteal-660s 2o,
incorporated Hpye Dy tapiTie A0 AL drpacditioniore recepor
binding sitegjpa Iﬁaﬁi}@ﬂ-&@f\fﬁﬁﬁe‘épe@ﬂ) m:laﬁﬂbxgﬁéy)(jc or CDC activity, or
altered half@@q@éne@gi’ mm@ﬂ amd]quhth@haqﬂtlgi, deletion or
substitution m@(i)&tye\ﬂupegi:@ﬁr@ esetibedigbeye, a conservative
substitution\f @C{ @MY fOF plep':ﬂxarn ermpe@dtira corresponding amino acid
residue at the] evei:gf)m apt cofitairisthebselectadpleing an 1gG1 residue
with a comeppyatikelkGenes suetraded7e0 or or his for
00242)  SEIECLION BE.0418 ¢ okistidingl i k8ISt human Fe
receptors al‘gﬁm ﬁ‘é@@@dafﬁﬁgﬁﬁhﬁﬁeﬂmﬁn@% M@&&QC]O categories as
follows: 1) JSEANSIHESIE 1hat. coMAIN$LNE.ECORY: Ofpror3s. Alaz27,
and Pro329 Eﬂ@pbﬁ%ay)(s%gl B) EHAQOIQ %@t Q'@.Q%CQL‘EL]@(JLQIHLUY@ or position
include As p% QAQ AQng" nﬁl(! Q{g 9&%«:@%@!&9@ %@Etgfbmdmg to Fc
receptor 11 afle QIIMANERHY. THD %tg@%%% HP:KLo67, asp2r0, Gruom,
Aspaso, Ar8118,2004:11 [ The vestar §?¢se§gép§gnse Lys290,
Gin29s, ArBHOMEEANTIN M%BQ?S%HXS%%QT @@37 Ala339,
Ala378, andllg t“ Aa QQZ*EFM S%ﬁﬁ%&@gﬁm%ﬁﬁﬁﬁducm binding. In
addition to tﬂg@ﬁg?}g% Ang%\g%& %%JJRBQ%UQQIE} F gsldues that reduced
binding to FC ILQ (?01 KIA §%U§ OLCHIl;!QLICKl;L f g\lvls S% @%7 81y only),
His268, Gltl%%%ﬂ%@ésl}c})/ﬁﬁ r/QV\gglil {n 39XLyQ%|| dOAsp376 Muteins that
improved bmdmgqol‘llmlgx mctly T %gX H’g&é fs%étg Q%Wzykwm and A339T.

Lys414 showeqe%gz ucyc%gr! chhj yf? q:c g and FCRHB A1g4[6 a 30% reduction

for FcRITA ap 9 Q{I%mylﬁﬂ% m% Te Eon fo IQEACEE S o 1educt10n to FcRIIB,

plated in 96 well plates contalnlng
Ex-Cell 302 medium supplemented with
1% EBS and 0418. Cfones are screened
in 96 well plates and the top -10% of
clones from each transfection are
transferred to deep-wed 96 well plates



[004i7] For XI-1A.06.642, the heavy chain
wo uw0swas Human EngineeredTM al either Iekrwsao0707s160
low risk or 13 low plus moderate risk
and Lys360 6%/fﬁ%c§/§rfﬁéuhfaﬁ éhéeifhaw&ésﬁﬁtm dﬂochem Soc. Trans.
(200030, Ehhgftheerectim only at low risk positions
100243] 1(@&@{@@@@3}@@@&@@@ all @Fthecorporated herein by reference
in its entiregnO@erateFigkipositions @leadywen: muatons in the
human IgG hcumaﬂaatmixb]@i@@idslz Eo B%Hﬁﬂﬁi&mathﬁlbermg), some
of which diffi@awycehairwas-Homaniknginesredslo unied States
Patent No. @Bmﬁheﬁoﬁdﬁl\ﬂd risk Q/rrelf‘leﬂ&\m ipl&.dlﬁret% describes muteins with
altered cff@ﬁﬂ@dler@.ﬁﬁlﬂ.ﬁ&épﬂﬁﬁiﬂiﬁgl&itmﬁg hghﬁoﬁham human IgG Fc
region, at an@SciiumanEngineeredbm ateither&. 265, 267, 26s,
269, 270, 21DW6ri8k 00,20, Izawzpdu&mdezraﬁe 1iskos, 298, 301, 303,

340, 360, 37thezd, mms&n@m@wdim Mariahler, 435, 437, 438 or 439
(using Kabaf agi@n@)d@ﬁls\lﬁdhfd’m‘!ﬂﬁ l'k‘eﬁon Q@i—i%ﬁles associated with
reduced ADXEHACOO: il aNbleX Ll AD:98 iR SROWID3s, 265, 269,
270, 327 or bﬁk}Wta(QQR@dé Blﬁiﬁ@l mﬁdi-axagﬁeayzﬁﬁjﬁal@posidon 238,
265, 269, 2 ALGIONS WEebes assombeled isVasionNs 3 376, 414, 416,
419, 435, 4RQMBINALRNS FEQING:B8.ARd REQ amino acid
position 238l BRINKR; B9 S5E4) 1 MO B @and SECHIE; 204, 205, 206,

301,303, 3N Q7. 99; SEQ B NQ:9L@aneh)hd 70 IR o; 437 is stared o
1educebmd1MQ'F8<%i SFQ ID NO: 91and SEQ ID NO:

00244] U %} D NO: 92 and SEQ ID NO: 93;
[ mte% Bex}{llB 5@% 821 énchg)éteflﬁyﬁf)xenée)heiedx inits

entirety, xepmts that C buﬁ{% :le ﬁ/'IOf "m' nglme antlbo% dn be alfered by mutating
amino acid le“dtubﬂ%igé% ob3226%(hé%févy ch n 8.16 gagﬁ%mc?g residue 297 (Asn)
et e 6 S 75 e, 06.275-2, he.06.275-3,
[00245]  Unied0G: PBrltation Publifa@r (NP R)gﬂr@ﬁ@E@cqlgp) ated by
reference he[RfOn lRwlmd%lﬁﬁJ@nhgh@@hamwmb@cld positions 240,
244,245, 247 eRghora3l 060 pP8K) urtdethinet2belowearesatering) or
positions 23HBBitIINB R4 thtd g BB+ PBRIBGNS5265, 266, 267, 269, 296,
297,298, 29%h¥GUGH 380 24P Positisns-98 tivrough O bf which
mutations at@fsifves ZA023Cid Sequence 26f. SEQ2IB3, 264, 265, 266,
267,269, 29N O, 88 .2The3CDRY . 0f3SEQ3IDNOnG G duce ADCC
activity or reflve H0Bi6 42nTegavyghiginrvariable region

low risk) underlined below are at

positions 31 through 35. positions 50

through 66, and 99 tfitough 113 of SEQ

ID NO: 89. The CDRIis of SEQ ID NO: 90

(he.06.642 heavy chain variable region

low -,- moderate risk) underlined below



ho /36.983 LC Variable Renton 1 criv
wo 200‘2Ri§9k (SIP) ID NO: 951: DnintrQSPDS tc#bs207076160

O
rereln by B R [ TORASTRY B S RESEE Baginsie
propery SN YT TS SMGREDVAVY IMPED VTS R 2cid
et 2 RONFELEK RE061983 LT VA Svwovon ofallof
IgG1 ’e“duﬁéﬁﬁi%ﬁf’é’\?\ﬁ‘m&f@ éi%@%ekeegw ﬁme full binding
ety ANKG? YO DIVED: SPDS L RSISIATMLRYy: 235258 vas
chserved © INEKAS OB VSNEESAWFOOKRGQSPK

1002471 N SASISO. 1998:161(8):3862-9, incorporated herein by reference in
its entirety, Mi{D Rl 556 SGIDET FH LSSV @M&%g (glutamate
233 to proliM%Rﬂl@@laxaﬂwﬂ\l&@u*nm&@% to alanine) completely
prevented dél&t@ﬁogagttFEICTM&ﬁiabA@lEﬁg&Oni bamnRiSKnated effector
function of x(BZQgHJzN@ hlguzaduced the potency of human IgG4.

[00248] Armo Q ? M ﬁs%%ﬁ%l‘%@ %8398§ B@Rm%%gzﬁeﬁby reference herein
in its entnctj_mentlﬁe !5 F1"Matéfns Which' réact with the' acnvatm§1ec eptor,
fo

1d Iessc?fR len-ll_ \Smn W]N ut w '\élmdmg to the

chamnnRI a at eas

inhibitory 1ecep or, Ichmma 1b, 18 onl 0 1<7luce utanons elemade in the
I’Ia
region of ammo acids ;IG 211%9)1 at alm po:ﬁions ? 3é 8 3[ See also

WO 99/585 ZanoqI)QIL ate g 151 exem(m its enmety

1002491 ?f’r\ltfﬁbe@gmi 1@@%&%@?@@%@5@%1\&0&79"@“% herein in
its entirety, W@AP@WEHQEW A?‘stng@rggscreased Clq binding and
virually ST Y A S YK GRIET TS RONPRIFTLY BEMin 1264
bestowed paRS R A TAY Y YOMRSGREYWGQGTL

[00250] SMIJM}&%SaEX@MQ}JZOE)@@(ﬁQS@'Q&;MQd by reference herein
in its entirethbhfciﬂ Bﬁtxiﬂﬂti@i M%M&QBQQEQ@&Y& inter-heavy
chain bond fAﬂﬁb{Qd}lQSG[QQA&@Q@lUT@@ HHMQ@ inter-heavy chain linkage.
Mutating theEé@i@ m@&%\gn @Q@@A@@(ﬂ@ Q@l@ﬁg&l@ence Cys-Pro-
Pro-Cys alst @m@ﬂldbh@sﬁmycw@ﬂnn\g raction betwc@n t%@gyt@ams.

[00251] An amaln ;]p unoqqgg%(?l) lrg% mc 01ate byielfcmnce herein in

constant re |ons re eclv
its entirety, 1 'IDFIH thht mutatmg the .m “tta 0 acid positio 241m ngG to proline

ain genes t

(found at that posmo m n Ig ed to the pro 1ct10 of a homagenﬁ)us antibody,
nf tO a stro romo
as well as ex ndm ;nm half life a doy issue distr) but on compared to the
dent 3"mriran § Tated Edon and ¢igre

original chlmenc IgG4

nto LrallSient expresSiOn vectors
contalnlng the Epstein-Bar virus origin of
replication [00420]Aﬁf|bod|es were
transiently expressed in 11E1(293 cells
using separate plastands encoding
antibody heavy chain and light chain



Testing of Human. Engineered
wo osfmt-numan PRLR Antibodies be Flowecruszonmrsiso

Cytometry [00423] CHO-K2 parental and
[00252] ﬂlﬁ]ﬁ}(a}ﬁob 61 é &ﬁ;ﬁp}zéeé 86%6?0(19@1]“%\06), molecules with altered
carbohyadr: atékﬁ? é § ﬁﬁbnégﬁge\ﬁé?féctﬁ éfVéy}écd)dmg antibody molecules
with absentA &W&ﬁlﬂéﬁﬁlﬁxgﬁ%@%ﬂéﬂdﬂagc activity. A variety of ways
e ko SR Y B3O CRlS /BT T e PG s media b
i o (ST IPRS 204 PES OO S *rov o b
dependent o el A CS BRI A e et n297 o e
CH2 domaizy fpaHitiprAN PR R AEP Srie KU gty ity and
wisser FerRgb oK SO AIES esTe BHNSC 102X i acd
antibodies. e FE@ntration i FATS blffer ant‘addetdy in CHO celis
in which hagpiigSrofariate sarmprewes s S0eriAwe )it in antibody
with }OO-folftéial'g@éé%‘aWVa‘ﬁﬁ B@WH et al., Biotechnol Bioeng. 2004 Sep
8756 AU ST I TCONIBHS ISR RAGS e acivity of tis
or ather enzpyyffie royerssdeleetosapp fopriatE WelisisHe RNA
treatment. eygipeofreed] SuSpERSoNwasTBadded toieathscve
glycosylatiog pripyle vethaSeain fhe snpverie! ffcRioaded: |at3-231. Some
host cel st 1 et OO WESHEE X Withoolth produce anibodies
with lower (RAGS Heffe fiendera sUSPE et FAG 830):26733-40;
Shinkewa ety ffai Comtaining PECOMUGatedigoat in te levl of
bisected carigimti<ruraairigG(daickgameducing antibody in cells that
overexpress [fpiffiymore se alp@ha’ex\ﬂ,éesti@r@‘if@‘,e@APaI @tivity. Umana et
al., Nat Biotdchi@Qoeli Fetionn): Foowingran3@dmémuitene absence of only
one of the ipEeHyationsatAiddifigells were ypshed R Xerara et al., J
Biol Chem. WitlpeolERAES butfer, resuspended in

FAGE hufler.caniaining | ing/tel
pidium iodide Onwtrogen 'S an Diego,

[00253] Cp I’é\) Nt moﬁﬁcatxm Oéf tehaa 1boﬁyo \}\e, aéf]ﬁﬂxﬁiécﬂavhzﬁ‘ ge scope of this
invention. Thc‘]y] Jai} \R; inﬁadf. %é al ﬁ%thaﬁﬁl b(ﬁ]ﬁﬁatlc or chemical cleavage of
e ante SR THA LS tREPRIRERPSLSI
introcduced 1%0 ln%rrBlurtulﬁ& fﬁéﬂ glgétﬁitmn&oe]ﬂg ICW©of the antibody with an
or; gafuc d611'\?t1j68?€j:2t2}?©50ﬁ)@ ?fiegtxmv 76976(1 chains or the N- or C-
ermnalesifgnle 8 PLRL Cell Line clu[05C'110-K]
[00254]  CRarental-Callkine-Samphecnjle MMidicetates (and
correspondinAuit0es COFItEOl IQ5IGHAR: o0 dkBabi®, B i Grboxymethyl
or carboxyarﬁdqﬁ@t,hﬂ@ﬁt/ﬁ@&k:s1@5(2r1ﬁ@sidb@sHsP:E)ﬂerivatized by reaction with
PAR2.54 M-PE, 2,61 GAM-Ph. 12.58
1B1167,1G5 o




33.8 2'S MAB1167. PAR K1118.132,
wo 200sf8R a 2.66 H8.02, 1115 he.06.642 rcrus20vmn76160
302. 1G538.5 KTHS.Cil, 1G52.69
bromei oy R AP 2 AR B RIS 18 ot phosphat
Frallvind AR 2,89 hel08 G40 RTO39 @061 1 ftT,
chloromer PRROGSTHETE 642 SRET(2) G54 obenzo 2 0xa-1.3-
diazole.
[06255] Histidyl residues are derivatized by reaction with diethylpyrocarbonate at pH 5.5-
7.0 because this agent is relatively specific for the histidyl side chain, Para-bromophenacyl
bromide also is useful; the reaction is preferably performed in 0.1 M sodium cacodylate at pH

6.0.

[60256] Lysinyl and amino-terminal residues are reacted with succinic or other carboxylic
acid anhydrides. Derivatization with these agents has the effect of reversing the charge of the
lysinyl residues. Other suitable reagents for derivatizing .alpha.-amino-containing residues
include imidoesters such as methyl picolinimidate, pyridoxal phosphate, pyridoxal,
chloroborohydride, trinitrobenzenesulfonic acid, O-methylisourea, 2,4-pentanedione, and

transaminase-catalyzed reaction with glyoxylate.

[00257]  Arginyl residues are modified by reaction with one or several conventional
reagents, among them phenylglyoxal, 2,3-butanedione, 1,2-cyclohexanedione, and ninhydrin.
Derivatization of arginine residues requires that the reaction be performed in alkaline
conditions because of the high pK, of the guanidine functional group. Furthermore, these

reagents may react with the groups of lysine as well as the arginine epsilon-amino group.

[00258]  The specific modification of tyrosyl residues may be made, with particular interest
in introducing spectral labels into tyrosyl residues by reaction with aromatic diazonium
compounds or tetranitromethane. Most commonly, N-acetylimidizole and tetranitromethane
are used to form O-acetyl tyrosyl species and 3-nitro derivatives, respectively, Tyrosyl

125

residues are fodinated using "~ or Bl o prepare labeled proteins for use in

radioimmunoassay.

[60259]  Carboxyl side groups (aspartyl or glutamyl) are selectively modified by reaction
with carbodiimides (R-N.dbd.C.dbd.N-R"), where R and R’ are different alkyl groups, such as
1-cyclohexyl-3-(2-morpholinyl-4-ethyl) carbodiimide or 1-ethyl-3-(4-azonia-4 4-
dimethylpentyl) carbodiimide. Furthermore, aspartyl and glutamy! residues are converted to

asparaginyl and glutaminyl residues by reaction with ammonium ions.
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chRHA .06.64211 ). 1(15373 he.06.642 3
wo 2008/2145121. PAR ch XIITA,00.642 t | ), P AdR/us2007/076160
2.56 chMIA.06.64121.105 end:IA.06.62

[00260] (‘(Jztiimnﬁ and raﬁpall englgeAﬁ e T e?urlltlljl deamxdated to the
comespondigs QUSSP PﬂﬁyA?ﬁ‘ﬁﬁw F&§ ‘[’6‘03?321“] lﬁlﬁﬂiﬁ g7 deamidated
under neutr: gt])(fu ﬂ;iéc &CH% ésﬂ El deawﬁ(aﬁ_lﬁm éfﬁhesc residues falls within the
eope of thigtH§&erecirm antibodies determined by
[o261]  Biacote-analysis. BrieflyoeGMb 8@ NSef phosphorylation
of hydrosyl ehip (Biacurelimmobilized withProtginnino sroups of
lysine, arginAqun@i@ﬁ@egicV maNl(T $l Eaﬁtwa@tdﬂsadutﬁre and Molecular
Properties, \CAPMAGGuaPPRroximaiely. G00-RU ), acetylation of the N-
terminal amﬁﬂﬂb@dyat@mofhﬁ C—I&lﬁlﬁufﬁﬁ@@ ghive

[00262] Aqgrg:@mtgﬁmmﬁ RRER.ERO, Qsagmramgymmny
coupling gl}@bsglﬁlglmlﬂh L ag %%%l@‘pg §ed.{(!§ll¥ Qlf gtﬁ th(,y do not
§hlgsblewgat%a|§n !}? (jon capablhtles for N- or

O-linked glycosylatlon pen n on gg}ﬂp Egi‘lr%%%ygg}i tge su zu(s) may be attached

to (a) algmme an mtl !Eg% lrge Icg Iggu}!npgfeeé suphydl y5g1 roups such as those

require productlo rm1

of cysteine, }5 Jeelf'! ?ox;g mu}?qssg: Hoseo qeunc\/\{uconme or hydroxyproline, (¢)
E -Ig ?phen}ﬁ)a rlm nts were

aromatic residues guch as those o amne yrosine, or trypto han or (f) the amide

group of gluglmmeb II%e!ee mg{;edn me eécnbed mQx’g’zg 959&‘) puth?xed 11 Sep. 1987,

and in Aplin ancl |\’\l;11§t ? %REI;?%FG 9-306.(1981).
automatically, andt e response from a

[00263] %recn'élroi ﬁ‘]é‘tf‘t?ﬁ}ﬁdé‘%ﬁ@ﬁm é}ﬁstew%fghe antibody may be
accomplisheg ng&téﬁrﬁéﬁmcf%cé?ﬁé%ﬁ%]éﬁté?lfj gﬁn’rcs exposure of
the antibodyénétte Ni'ﬁ)éﬁé t‘é{ﬁ@%?%ﬁﬁéﬁéﬁ%ﬁé?@”&ﬁﬁm compeound.
This reatmeesalf ¢ ROVt Tt e Tty ittty eovear O
acetylglucosgnipepr Eaﬁ:gmaﬁom@ééfv@s ilﬁgilB jegEEy]dy intact. Chemical
deglycosylatgny fhiresract bistamized ctd- e [Biprdtie Biophys. 259: 52 (1987)
and by Edgetit R tioh l?ﬁfé@trdfﬁrﬁé)d%gl )/\]ﬁch cleavage of carbohydrate
moieties on PpibaEse e M eniscob ot chimetctane all exo-glycosidases
as described Bt e ErgyiMee fedaritibbadiedsbainst

00264]  ARMIAR. aNClLYNMIRIGN SRR 4, C A tinking the
antibody to SUMALZEoiBLaRIe.S.and:Tableil0yiene giycor,
polypl‘opylcl)é\é@ccz,ggglﬁgm @R/@T}!&}&%&Qlé@%@mgolyoxyethylated
glucose, pol%@t&@l&é@@?@]%I%Qzau(qelégogbli)gaccharide polymers such as

dextran. Such methods are known in the ait, see, e.g. U.S. Patent Nos. 4,640,835, 4,496,689;
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chXHA,06,275 Human 3,9 2.711-04)
wo 2008203 1+05 0.574 he.06.2 is-t human  ecrus2007/676160
11006.275-2 Human 5.02-10 6.1E-10

LOLIE PS043 TR-04°6 224050 E*05 0BG 000
EP3159%0,532 he.06.275-3 Human 4.32-10
[00265] E2HE6Q4y Gttt Q% 6. 55bed to one or more (ie. 1, 2, 3, 4, 5 or more)
polymer molecules. Polymer molecules are preferably attached to antibodies by linker
molecules. The polymer may, in general, be a synthetic or naturally occurring polymer, for
example an optionally substituted straight or branched chain polyalkene, polyalkenylene or
polyoxyalkylene polymer or a branched or unbranched polysaccharide, e.g. homo- or hetero-
polysaccharide. Preferred polymers are polyoxyethylene polyols and polyethylene glycol
(PEG). PEG is soluble in water at room temperature and has the general formula; R(O--CH2-
-CH2) n O--R where R can be hydrogen, or a protective group such as an alky! or alkanol
group. Preferably, the protective group has between 1 and 8 carbons, more preferably it is
methyl. The symbol n is a positive integer, preferably between 1 and 1,000, more preferably
between 2 and 500. The PEG has a preferred average molecular weight between 1000 and
40,000, more preferably between 2000 and 20,000, most preferably between 3,000 and 12,
000. Preferably, PEG has at least one hydroxy group, more preferably it is a terminal hydroxy
group. It is this hydroxy group which is preferably activated to react with a free amino group
on the inhibitor. However, it will be understood that the type and amount of the reactive
groups may be varied to achieve a covalently conjugated PEG/antibody of the present
invention. Preferred polymers, and methods to attach them to peptides, are shown in U, S.
Pat. Nos. 4,766, 106; 4,179, 337; 4,495, 285; and 4,609, 546 which are all hereby

incorporated by reference in their entireties.

Gene Therapy

[00266] Delivery of a therapeutic antibody to appropriate cells can be effected via gene
therapy ex vivo, in situ, or in yivo by use of any suitable approach known in the art, including
by use of physical DNA transfer methods (e.g., liposomes or chemical treatments) or by use
of viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus). For example, for in
vivo therapy, a nucleic acid encoding the desired antibody, either alone or in conjunction with
a vector, liposome, or precipitate may be injected directly into the subject, and in some
embodiments, may be injected at the site where the expression of the antibody compound is
desired. For ex vivo treatment, the subject’s cells are removed, the nucleic acid is introduced
into these cells, and the modified cells are returned to the subject either directly or, for
example, encapsulated within porous membranes which are implanted into the patient. See,

e.g. U.S. Pat. Nos. 4,892,538 and 5,283,187, There are a variety of techniques available for
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he.06.275-4 Human5.2E-1032E-04 6.22
wo 2008i3590.69 MINHA.06275 (KIim1.2E-09 rcrus2007076160
5.02-04 4.3E+05 1.48 he.06275-1

e (e 1 20 i 06 275 C R AR g e e
uclele sy 0K BIORIDA' S IH0E 37 ERQB R FEor e inended
host. Tech%?ﬁéi?b}%fggt}gwi?gﬁclwgfb'xE)_E)%nmaiian cells in vitro
include the Tgﬁl_ipqunff,fgcﬁ(@(.)(jg)}??Blpz'wection, cell fusion, DEAE-dextran, and
ciliun phegalitfie PRI OEN0R BB EROBT 3; 210 delivery of amckic
acid is a retrovirus.
[00267]  Other in vivo nucleic acid transfer techniques include transfection with viral
vectors {such as adenovirus, Herpes simplex I virus, or adeno-associated virus) and lipid-
based systems. The nucleic acid and transfection agent are optionally associated with a
microparticle. Exemplary transfection agents include calcium phosphate or calcium chloride
co-precipitation, DEAE-dextran-mediated transfection, quaternary ammonium amphiphile
DOTMA ((dioleoyloxypropyl) trimethylammonium bromide, commercialized as Lipofectin
by GIBCO-BRL})(Felgner et al, (1987) Proc. Natl. Acad. Sci. USA 84, 7413-7417; Malone
et al. (1989) Proc. Natl Acad. Sci. USA 86 6077-6081); lipophilic glutamate diesters with
pendent trimethylammonium heads (Ito et al. (1990) Biochem. Biophys. Acta 1023, 124-
132); the metabolizable parent lipids such as the cationic lipid dioctadecylamido
glycylspermine (DOGS, Transfectam, Promega) and dipalmitoylphosphatidyl
ethanolamylspermine (DPPES)(J. P. Behr (1986) Tetrahedron Lett. 27, 5861-3864; 1. P. Behr
et al. (1989) Proc. Natl. Acad. Sci. USA 86, 6982-6986); metabolizable quaternary
ammonium salts (DOTB, N-(1-[2,3-dioleoyloxylpropyl)-N,N,N-trimethylammonium
methylsulfate (DOTAP)(Boehringer Mannheim), polyethyleneimine (PEI), dioleoyl esters,
ChoTB, ChoSC, DOSC)Leventis et al. (1990) Biochim, Inter. 22, 235-241); 3beta[N-(N', N'-
dimethylaminoethane)-carbamoylicholesterol (DC-Chol), dioleoylphosphatidyl ethanolamine
(DOPE)/3beta[N-(N',N'-dimethylaminoethane)-carbamoyl]cholesterolDC-Chol in one to one
mixtures (Gao et al., (1991) Biochim. Biophys. Acta 1065, 8-14), spermine, spermidine,
lipopolyamines (Behr et al., Bioconjugate Chem, 1994, 5: 382-389), lipophilic polylysines
(LPLL) (Zhou et al., (1991) Biochim. Biophys. Acta 939, 8-18), [[(1,1,3,3-
tetramethylbutyl)cre- soxy]ethoxylethylldimethylbe nzylammonium hydroxide (DEBDA
hydroxide) with excess phosphatidylcholine/cholesterol (Ballas et al., (1988) Biochim.
Biophys. Acta 939, 8-18), cetyltrimethylammonium bromide (CTAB)YDOPE mixtures
(Pinnaduwage et al, (1989) Biochim. Biophys. Acta 985, 33-37), lipophilic diester of
glutamic acid (TMAG) with DOPE, CTAB, DEBDA, didodecylammonium bromide
(DDAB), and stearylamine in admixture with phosphatidylethanclamine (Rose et al., (1991)
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SampleEDkd Eta Kaid chXHA.06.642

Human 1.3E-0914.6E-04
Biotechnique 1 (2 SQ(ESQQ 53))5];@&5' (%&Q&i Eﬁ:ﬁ,@ﬁi aigéalactose bearing
lipids. Exempl%%%@r@@ngé%%igedﬁl WINARase I&@ e%ie@&%?%ansfer include,
for example, Dﬂ%‘ﬂ%@ﬁ&@%,%&ﬁgdgxﬁ% peptide (Ohmori N T et al,
Biochem Bioph;S]R%s_ ggr}'l%h%?ﬁﬁg%_l 997,235(3):726-9), chondroitan-based proteoglycans,
sulfated proteoglycans, polyethylenimine, polylysine (Pollard H et al. J Biol Chem, 1998 273
(13):7507-11), integrin-binding peptide CYGGRGDTP (SEQ ID NO: 102), linear dextran
nonasaccharide, glycerol, cholesteryl groups tethered at the 3'-terminal internucleoside link of an
oligonucleotide (Letsinger, R. L. 1989 Proc Natl Acad Sci USA 86: (17):6553-6),
lysophosphatide, lysophosphatidylcholine, lysophosphatidylethanolamine, and 1-oleoyl

lysophosphatidylcholine.

In some situations it may be desirable to deliver the nucleic acid with an agent
that directs the nucleic acid-containing vector to target cells. Such "targeting" molecules include
antibodies specific for a cell-surface membrane protein on the target cell, or a ligand for a
receptor on the target cell. Where liposomes are employed, proteins which bind to a cell-surface
membrane protein associated with endocytosis may be used for targeting and/or to facilitate
uptake. Examples of such proteins include capsid proteins and fragments thereof tropic for a
particular cell type, antibodies for proteins which undergo internalization in cycling, and
proteins that target intracellular localization and enhance intraceltular half-life. In other
embodiments, receptor-mediated endocytosis can be used. Such methods are described, for
example, in Wu et al., 1987 or Wagner et al., 1990. For review of the currently known gene
marking and gene therapy protocols, see Anderson 1992, See also WO 93/25673 and the
references cited therein. For additional reviews of gene therapy technology, see Friedmann,
Science, 244: 1275-1281 (1989); Anderson, Nature, supplement to vol. 392, no 6679, pp. 25-30
(1998); Verma, Scientific American: 68-84 (1990); and Miller, Nature, 357: 455460 (1992).

Screening Methods

Another aspect of the present invention is directed to methods of identifying
antibodies which modulate (i.e., decrease) activity of a PRLR comprising contacting a PRLR
with an antibody. and determining whether the antibody modifies activity of the PRLR. The
activity in the presence of the test antibody is compared to the activity in the absence of the test
antibody. Where the activity of the sample containing the test antibody is lower than the activity
in the sample lacking the test antibody, the antibody will have inhibited activity Effective

therapeutics depend on identifying efficacious agents devoid of significant
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ety AEAGAY P1TOBIE S 05 {8 e DB P g in the are. For
example, g@-ll-s j tI%ST/O @éﬁ)fﬁlggk 1%%%6@@&“35%% co-fractionation by

chromatography, co-precipitation, cross linking, ELISA, surface plasmon resonance (e.g.,
Biacore®), time-resolved fluorometry (e.g., DELFIA) and the like may be used, which are
described in, for example, Current Protocols in Molecular Biology (1999), Current Protocols
in Immunology (2007) John Wiley & Sons, NY, which are incorporated herein by reference
in their entirety. In addition, surface plasmon resonance (e.g., Biacore®) may be employed
to assess competition between two antibodies (See, e.g., Example 7 below). Time-resolved
fluorometry (e.g., DELFIA) also may be employed to assess the level of competition between
two antibodies. For example, a microplate based competitive screening DELFIA® assay

(Perkin Elmer) may be performed according to protocols provided by the manufacturer.

[60270]  To initially screen for antibodies which bind to the desired epitope on the target
antigen, a routine cross-blocking assay such as that described in Antibodies, A Laboratory
Manual, Cold Spring Harbor Laboratory, Ed Harlow and David Lane (1988), can be
performed. Routine competitive binding assays may also be used, in which the nnknown
antibody is characterized by its ability to inhibit binding of target to a target-specific antibody
of the invention. Intact antigen, fragments thereof such as the extracellular domain, or linear
epitopes can be used. Epitope mapping is described in Champe et al., J. Biol. Chem. 270:
1388-1394 (1995).

[60271]  In one variation of an in vitro binding assay, the invention provides a method
comprising the steps of (a) contacting an immobilized PRLR with a candidate antibody and
(b) detecting binding of the candidate antibody to the PRLR. In an alternative embodiment,
the candidate antibody is immobilized and binding of PRLR is detected. Immobilization is
accomplished using any of the methods well known in the art, including covalent bonding to
a support, a bead, or a chromatographic resin, as well as non-covalent, high affinity
interaction such as antibody binding, or use of streptavidin/biotin binding wherein the
immobilized compound includes a biotin moiety. Detection of binding can be accomplished
(i) using a radioactive label on the compound that is not immobilized, (ii) using a fluorescent
label on the non-immobilized compound, (iii) using an antibody immunospecific for the non-
immobilized compound, (iv) using a label on the non-immobilized compound that excites a
fhoorescent support to which the immobilized compound is attached, as well as other

techniques well known and routinely practiced in the art.
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[00272] ?0(1@616621;? @d@z{g,g@‘ﬁi@j}eme or block) the activity of the
target anti ngi}12?(3(7111@@&14’32’9@(’61hM"f]}dGSﬂan“bOdY with target antigen (or a
cell express&ﬁ X@fﬂn@@nquﬁe%zlm éfgct of the candidate antibody on the
wtiviy or GRAT1G43 PB(EANMIT. 3BING Dirdige ot anibody s
compared ity INtS BiPrdinGPCIt @K HOPBO Nty of the sample
containing i ﬁdiﬁ@’Od[M‘Bf}aiﬁhb?ﬁéfyfbﬂ@@mﬁd?‘éi%@e test antibody,
the an tib@dfaﬁﬁhﬁfd{{ﬁﬁ&éwg’g}’ré afc,ﬁm'qjy/itug]ﬂgntibody that modulates the
activity of spepesenilypimrriobilized anitibetiessiatd by comparing it
effects on (S el WS TEOUpled With He:061642-2
002731 1apehde: 0625 Aantihodies Via.standardivodies are
tested for thE;DI@c‘tNx 1\ Lﬁt@ﬁﬂﬁ@yﬁ% H&lgnglb el L%ﬁmﬁt§ prevent PRLR
dimerizatioPdaGOH; Q{ngz@ﬁt@rf Q&Q{@ m%@&@&%@@@l/or AKT
phosphory]z]ctggm ﬁ@ﬁ@{% 43 i’@QR IJH@:E ]#th%;gllﬁgﬁlar assays
including pIUMQrEHJ;QE!%}W !%F@g&%@cﬂfm% @Iomylgty assays as described herein

may be use&QQ&@ﬂlE@Q&[}ﬁ i’aLﬁ M@@ fOId titration

series starting at | linM and going down

[66274] Theti @g}cal fﬁlvnhofq alﬁlglr% ntlbod or comebi‘rfaotlﬁnnoéambodleq may

be evaluated in vhvodsn )% a mltabkj_afémbmaﬁ% For am éﬁﬂﬁﬁ(fnb fC&UCCI models
wherein h”rf‘ﬁ“ SHE C{?ﬁrai‘éﬁ §dkbfc5ﬂ—‘f,&m@‘é‘66%‘?"%{ﬁdd animals, such as nude
or SO M TR B 7 5 P U St ie thie arhinigy
mhibition OSE é"rb“é“r"é‘ﬁ%?a‘flé?%ﬁﬁ@?ﬁf Biftitedy, M e

{00275} Tp@nw\{g@dyﬂse comprehends high throughput screening (HTS) assays to
identify antibodies that interact with or inhibit biological activity (i.e., inhibit enzymatic
activity, binding activity, intracellular signaling, etc.) of target antigen. HTS assays permit
screening of large numbers of compounds in an efficient manner. Cell-based HTS systems
are conternplated to investigate the interaction between target antigen and its binding
partners. HTS assays are designed to identify "hits"” or "lead compounds"” having the desired

property, from which modifications can be designed to improve the desired property.

[00276] In another embodiment of the invention, high throughput screening for antibody
fragments or CDRs with 1, 2, 3 or more modifications to amino acids within the CDRs

having suitable binding affinity to a target antigen polypeptide is employed.

72



WO 2905/922295PCMIS29117/976160
wo 20082296.642-2 binds to human, mouse aweusomo7s160
rat PEER withaffinity. It binds to Cyno
PRIEGAH-IE4Id weaker affinity than
[00277]  Hhuma sRR ik RbANtiDodyy e 08:2FDidn animal model, it
may be furthi ﬁtd@l‘t@ﬁ@ﬁlinﬁx PR4-thowithrbnfola -weakefvhich bind to the
same or diffa@ﬁtmtgétthmlﬁumaﬂh BR&R&VAMiQQdYompositions
comprising 1@ DGR 1l does: At kind tﬁf)ﬁ@&tj‘dﬁhylﬁ@ﬂs suffering
from, or prepPHS® GFiRBIRRER cA-sumimanyhabih@wo therapeutic
agents does dﬁt@;dﬁ: [B{Ohél@eda tRadabledd . Trable did or by the same route,
as long as t]’@&'@SSo&ﬂl@Gj&S tAﬁﬂBﬂVdAﬁl@JMﬁlﬁh@tg&@ Lﬁﬁserting their
therapeutic cl'f‘lEé\éﬂrﬂ&ﬂ&&ﬁﬂs@@ﬂﬁalﬁaﬂlytllmmglbﬂhﬂ@ded, as is
administati ARLIDEEIE SR 6 ;léLﬁ 642-2 Results Sample

[00278] AKgou an E }é(l}m/(l,m seful%or %l stzges o?clancels antibody

therapy may e amcu zuly apﬁ ﬁ]:Juate m a vanﬁd or. r%etéstatéc cincers %ombmmg the
antibody therap metho w1tf1 a chemotherapeutic or 1ad1at10n regimen may be preferred in
patients Lhat:!iave Tot 1ece1ved chemotherapeutic treatment, whereas treatment with the
antibody therapy may be indicated for patients who have received one or more
chemotherapies. Additionally, antibody therapy can also enable the use of reduced dosages
of concomitant chemotherapy, particularly in patients that do not tolerate the toxicity of the

chemotherapeutic agent very well.

[60279] The methods of the invention contemplate the administration of single antibodies,
as well as combinations, or "cocktails", of different antibodies. Such antibody cocktails may
have certain advantages inasmuch as they contain antibodies which exploit different effector
mechanisms or combine directly cytotoxic antibodies with antibodies that rely on immune
effector functionality. Such antibodies in combination may exhibit synergistic therapeutic
effects. By way of example, the methods of the invention contemplate administering
antibodies to M-CSF, RANKL, Taxotere ™, Her ceptm M Avastin™, Erbitux™ or anti-
EGFR antibodies, and Tamoxifen.

[060280] A cytotoxic agent refers to a substance that inhibits or prevents the function of
cells and/or causes destruction of cells. The term is intended to include radioactive isotopes
(e.g.. 171, 1'% Y™ and Re'®%), chemotherapeutic agents, and toxins such as enzymatically
active toxins of bacterial, fungal, plant or animal origin or synthetic toxins, or fragments
thereof. A non-cytotoxic agent refers to a substance that does not inhibit or prevent the

function of cells and/or does not cause destruction of cells. A non-cytotoxic agent may
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coupled. linfd 06 2754 MOHH T 40 2058, 2 B0 ™
[00281] Cancer chemotherapeutic agents include, without limitation, alkylating agents,
such as carboplatin and cisplatin; nitrogen mustard alkylating agents; nitrosourea alkylating
agents, such as carmustine (BCNU); antimetabolites, such as methotrexate; folinic acid;
purine analog antimetabolites, mercaptopurine; pyrimidine analog antimetabolites, such as
fluorouracil (5-FU) and gemcitabine (Gemzar®); hormonal antineoplastics, such as goserelin,
leuprolide, and tamoxifen; natural antineoplastics, such as aldesleukin, interleukin-2,
docetaxel, etoposide (VP-16), interferon alfa, paclitaxel (Taxol®), and tretinoin (ATRA);
antibiotic natural antineoplastics, such as bleomycin, dactinomycin, daunorubicin,
doxorubicin, daunomycin and mitomycins including mitomycin C; and vinca alkaloid natural
antineoplastics, such as vinblastine, vincristine, vindesine; hydroxyurea; aceglatone,
adriamycin, ifosfamide, enocitabine, epitiostanol, aclarubicin, ancitabine, nimustine,
procarbazine hydrochloride, carboquone, carboplatin, carmofur, chromomycin A3, antitumor
polysaccharides, antitumor platelet factors, cyclophosphamide (Cytoxin®), Schizophyllan,
cytarabine (cytosine arabinoside), dacarbazine, thioinosine, thiotepa, tegafur, dolastatins,
dolastatin analogs such as auristatin, CPT-11 (irinotecan), mitozantrone, vinorelbine,
teniposide, aminopterin, carminomycin, esperamicins (See, e.g., U.S. Patent No. 4,675,187),
neocarzinostatin, OK-432, bleomycin, furtnlon, broxuridine, busulfan, honvan, peplomycin,
bestatin (Ubenimex®), interferon- B, mepitiostane, mitobronitol, melphalan, laminin
peptides, lentinan, Coriolus versicolor extract, tegafur/furacil, estramustine

(estrogen/mechlorethamine).

[00282}] Further, additional agents used as therapy for cancer patients include EPO, G-
CSF, ganciclovir; antibiotics, leuprolide; meperidine; zidovudine (AZT); interleukins 1
through 18, including mutants and analogues; interferons or cytokines, such as interferons a,
$3, and v hormones, such as luteinizing hormone releasing hormone (LHRH) and analogues
and, gonadotropin releasing hormone (GrRH); growth factors, such as transforming growth
factor- § (TGEF- B), fibroblast growth factor (FGF), nerve growth factor (NGF), growth
hormone releasing factor (GHRF), epidermal growth factor (EGF), fibroblast growth factor
homologous factor (FGFHE), hepatocyte growth factor (HGF), and insulin growth factor
(IGP); tumor necrosis factor- o & p (TNF- o & B); invasion inhibiting factor-2 (IIF-2); bone

74



6.4 2.1E+05E-02 17,613 he.06.275-4
wo 200/Rats0.0E+000.0E-00 O Cynic KD/  pcrwszo07076160
Human ED = 5 Moffat ED / Human KD =

morphogenefgl’agzygs h?a(lBMb! —7)H%ﬁﬁtxr@lw@iE)(zalrﬁﬁl@ulin; superoxide
st 0 HE S AR IRNCIRY Gl it o examse
Convinit o SRARB AL SRV AHEPINRIBIAGH ot
Mifepx‘istonazfnﬁjjilj}iijﬁ{]_e In dﬂ@é’&“&ﬁ‘%ﬂf&“eh as for example Anastrozole,
Exemest bR HSIAGP L DU RB TERIFBACTHARS: ¢
modulators el iyt T thafe Bty 46" kit omplement
factors o igHE oGP ROTY EPiESEFY R/l Bf-dres
[00283]  HBURYRRLR gellsdrigureftfoAlrehimetascaly active
substance tiStECWEKe founddohavensetal B&(ﬂaﬂ%@l [ihe parent drug
and is capalmt%@i&&/iﬁlalﬁy&tm&mwlﬁﬁﬁﬁﬁm Rdin 6 the more active
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[00289]  The antibody is administered by any suitable means, including parenteral,
subcutaneous, intraperitoneal, intrapulmonary, and intranasal, and, if desired for local
treatment, intralesional administration. Parenteral infusions include intravenous, intraarterial,
intraperitoneal, intramuscular, intradermal or subcutaneous administration. In addition, the
antibody is suitably administered by pulse infusion, particularly with declining doses of the
antibody. Preferably the dosing is given by injections, most preferably intravenous or
subcutaneous injections. Other administration methods are contemplated, including topical,
particularly transdermal, transmucosal, rectal, oral or local administration e.g. through a

catheter placed close to the desired site.

002901  For nasal administration, the pharmaceutical formulations and medicaments may
be a spray or aerosol containing an appropriate solvent(s) and optionally other compounds
such as, but not limited to, stabilizers, antimicrobial agents, antioxidants, pH modifiers,
surfactants, bioavailability modifiers and combinations of these. A propellant for an aerosol
formulation may include compressed air, nitrogen, carbon dioxide, or a hydrocarbon based

low boiling solvent.

[00291]  Injectable dosage forms generally include aqueous suspensions or oil suspensions
which may be prepared vsing a suitable dispersant or wetting agent and a suspending agent.
Injectable forms may be in solution phase or in the form of a suspension, which is prepared
with a solvent or diluent. Acceptable solvents or vehicles include sterilized water, Ringer's

solution, or an isotonic aqueous saline solution.

002921  For injection, the pharmaceutical formulation and/or medicament may be a
powder suitable for reconstitution with an appropriate solution as described above. Examples
of these include, but are not limited to, freeze dried, rotary dried or spray dried powders,
amorphous powders, granules, precipitates, or particulates. For injection, the formulations
may optionally contain stabilizers, pH modifiers, surfactants, bioavailability modifiers and

combinations of these,

[00293]  Sustained-release preparations may be prepared. Suitable examples of sustained-
release preparations include semipermeable matrices of solid hydrophobic polymers
containing the antibody, which matrices are in the form of shaped articles, e.g., films, or
microcapsule. Examples of sustained-release matrices include polyesters, hydrogels (for
example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S.
Patent No. 3,773,919}, copolymers of L-glutamic acid and y ethyl-L-glutamate, non-
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degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as
the Lupron Depot™ (injectable microspheres composed of lactic acid-glycolic acid
copolymer and leuprolide acetate), and poly-D-(-)-3-hydroxybutyric acid. While polymers
such as ethylene-viny! acetate and lactic acid-glycolic acid enable release of molecules for
over 100 days, certain hydrogels release proteins for shorter time periods. When encapsulated
antibodies remain in the body for a long time, they may denature or aggregate as a result of
exposure to moisture at 37°C, resulting in a loss of biological activity and possible changes in
immunogenicity. Rational strategies can be devised for stabilization depending on the
mechanism involved. For example, if the aggregation mechanism is discovered to be
intermolecular S--S bond formation through thio-disulfide interchange, stabilization may be
achieved by modifying sulfhydryl residues, [yophilizing from acidic solutions, controlling
moisture content, using appropriate additives, and developing specific polymer matrix

compositions. Other strategies known in the art may be used.

[060294]  The formulations of the invention may be designed to be short-acting, fast-
releasing, long-acting, or sustained-releasing as described herein. Thus, the pharmaceutical

formulations may also be formulated for controlled release or for slow release.

[00295] The instant compositions may also comprise, for example, micelles or liposomes,
or some other encapsulated form, or may be administered in an extended release form to
provide a prolonged storage and/or delivery effect. Therefore, the pharmaceutical
formulations and medicaments may be compressed into pellets or cylinders and implanted
intramuscularly or subcutaneously as depot injections or as implants such as stents. Such

implants may employ known inert materials such as silicones and biodegradable polymers.

[00296] Besides those representative dosage forms described above, pharmaceutically
acceptable excipients and carries are generally known to those skilled in the art and are thus
included in the instant invention. Such excipients and carriers are described, for example, in
"Remingtons Pharmaceutical Sciences” Mack Pub. Co., New Jersey (1991), which is

incorporated herein by reference.

[00297]  Specific dosages may be adjusted depending on conditions of disease, the age,
body weight, general health conditions, genotype, sex, and diet of the subject, dose intervals,
administration routes, excretion rate, and combinations of drugs. Any of the above dosage
forms containing effective amounts are well within the bounds of routine experimentation

and therefore, well within the scope of the instant invention.
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[60298]  Antibodies of the invention will often be prepared substantially free of other
naturally occurring immunoglobulins or other biological molecules. Preferred antibodies will
also exhibit minimal toxicity when administered to a mamrmal afflicted with, or predisposed

to suffer from cancer.

[00299]  The compositions of the invention may be sterilized by conventional, well known
sterilization techniques. The resulting solutions may be packaged for use or filtered under
aseptic conditions and Iyophilized, the lyophilized preparation being combined with a sterile
solution prior to administration. The compositions may contain pharmaceutically acceptable
auxiliary substances as required to approximate physiological conditions, such as pH
adjusting and buffering agents, tonicity adjusting agents and the like, for example, sodiam
acetate, sodium lactate, sodium chloride, potassium chloride, calcium chloride and stabilizers

(e.g., 1 20% maltose, etc.).

[00366]  The antibodies of the present invention may also be administered via liposomes,
which are small vesicles composed of various types of lipids and/or phospholipids and/or
surfactant which are useful for delivery of a drug (such as the antibodies disclosed herein and,
optionally, a chemotherapeutic agent). Liposomes include emulsions, foams, micelles,
insoluble monolayers, phospholipid dispersions, lamellar layers and the like, and can serve as
vehicles to target the antibodies to a particular tissue as well as to increase the half life of the
composition. A variety of methods are available for preparing liposomes, as described in,
e.g., U.S. Patent Nos. 4,837,028 and 5,019,369, which patents are incorporated herein by
reference.

[00301] Liposomes containing the antibody are prepared by methods known in the art,
such as described in Epstein et al., Proc. Natl. Acad. Sci. USA 82: 3688 (1985); Hwang et al.,
Proc. Natl Acad. Sci. USA 77: 4030 (1980); and U.S. Patent Nos. 4,485,045 and 4,544,545,
Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556.
Particularly useful liposomes can be generated by the reverse phase evaporation method with
a lipid composition comprising phosphatidylcholine, cholesterol and PEG-derivatized
phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters of defined pore
size to yield liposomes with the desired diameter. Fab' fragments of the antibody of the
present invention can be conjugated to the liposomes as described in Martin et al., J. Biol.
Chem. 257: 286-288 (1982) via a disulfide interchange reaction, A chemotherapeutic agent
(such as Doxorubicin) is optionally contained within the liposome [see, e.g., Gabizon et al., J.

National Cancer Inst. 81(19): 1484 (1989)].
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[00302] The concentration of antibody in these compositions can vary widely, i.e., from
less than about 10%, usually at least about 25% to as much as 75% or 90% by weight and
will be selected primarily by fluid volumes, viscosities, etc., in accordance with the particular
mode of administration selected. Actual methods for preparing orally, topically and
parenterally administrable compositions will be known or apparent to those skilied in the art
and are described in detail in, for example, Remington's Pharmaceutical Science, 19th ed.,

Mack Publishing Co., Easton, PA (1995), which is incorporated herein by reference.

{60303] Determination of an effective amount of a composition of the invention to treat
disease in a patient can be accomplished through standard empirical methods which are well

known in the art.

[00304] Compositions of the invention are administered to a mammal already suffering
from, or predisposed to or at risk of, for example, breast, prostate, or lung cancer, in an
amount sufficient to prevent or at least partially arrest the development of disease. An
amount adequate to accomplish this is defined as a "therapeutically effective dose." Effective
amounts of an antibody will vary and depend on the severity of the disease and the weight
and general state of the patient being treated, but generally range from about 1.0 pg/kg to
about 100 mg/kg body weight. Exemplary doses may range from about 10 pg/kg to about 30
mg/kg, or from about 0.1 mg/kg to about 20 mg/kg or from about I mg/kg to about 10 mg/kg
per application. Antibody may also be dosed by body surface area (e.g. up to 4.5 g/square
meter). Other exemplary doses of antibody include up to 8g total in a single administration

(assuming a body weight of 80 kg or body surface area of 1.8 square meters).

[00305] Administration may be by any means known in the art. For example, antibody
may be administered by one or more separate bolus administrations, or by short or long term
infusion over a period of, e.g., 5, 10, 15, 30, 60, 90, 120 minutes or more. Following an
initial treatment period, and depending on the patient’s response and tolerance of the therapy,
maintenance doses may be administered, e.g., weekly, biweekly, every 3 weeks, every 4
weeks, monthly, bimonthly, every 3 months, or every 6 months, as needed to maintain patient
response. More frequent dosages may be needed until a desired suppression of disease
symptoms occurs, and dosages may be adjusted as necessary. The progress of this therapy is
easily monitored by conventional techniques and assays. The therapy may be for a defined
period or may be chronic and continue over a period of years until disease progression or

death.
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[60306]  Single or multiple administrations of the compositions can be carried out with the
dose levels and pattern being selected by the treating physician. For the prevention or
treatment of disease, the appropriate dosage of antibody will depend on the type of disease to
be treated, as defined above, the severity and course of the disease, whether the antibody is
administered for preventive or therapeutic purposes, previous therapy, the patient's clinical
history and response to the antibody, and the discretion of the attending physician. The

antibody is suitably administered to the patient at one time or over a series of treatments.

[00367]  In any event, the formulations should provide a quantity of therapeutic antibody
over time that is sufficient to exert the desired biological activity, e.g. prevent or minimize
the severity of cancer. The compositions of the present invention may be administered alone
or as an adjunct therapy in conjunction with other therapeutics known in the art for the

treatment of such diseases.

[00308] The antibody composition will be formulated, dosed, and administered in a
fashion consistent with good medical practice. Factors for consideration in this context
include the particular disorder being treated, the particular mammal being treated, the clinical
condition of the individual patient, the cause of the disorder, the site of delivery of the agent,
the method of administration, the scheduling of administration, and other factors known to
medical practitioners, The therapeutically effective amount of the antibody to be administered
will be governed by such considerations, and is the minimum amount necessary to prevent,
ameliorate, or treat the target-mediated disease, condition or disorder. Such amount is
preferably below the amount that is toxic to the host or renders the host significantly more

susceptible to infections.

[00309]  The antibody need not be, but is optionally formulated with one or more agents
currently used to prevent or treat the disorder in question. The effective amount of such other
agents depends on the amount of antibody present in the formulation, the type of disease,
condition or disorder or treatment, and other factors discussed above. These are generally
used in the same dosages and with administration routes as used hereinbefore or about from 1

to 99% of the heretofore employed dosages.

[00310] In another embodiment of the invention, there is provided an article of
manufacture containing materials useful for the treatment of the desired condition. The
article of manufacture comprises a container and a label. Suitable containers include, for

example, bottles, vials, syringes, and test tubes. The containers may be formed from a variety
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D,Anti-PEER functional activity of
wo 200s@atis PALE truth. [00432] Antibodies weteusz2007076160
assessed in target modulation and cell
of mater 1alsﬁ?_ 8Iﬁ; éPéhti’b’fﬁﬂ% Sggy%onﬁﬂjdx?gsf éoxa}@ﬁ 8T §¢h1ch is effective for
treating the fﬂ@lté)ﬁgl&fn@fh?v%;ﬁ,ﬁ& éﬁtﬁ:éﬁ)&lh(éméfample the container may be an
intravenous CTE%H%(’ 66 %hlﬁvgﬂ asﬂeﬁﬁ)gﬁeable by a hypodermic injection
needle). T hECﬁtQ/ﬁ.fxéeéfr@ &fi,ﬁma}ﬁﬁtfé d écgmhxéoﬁef @ZQVTUOH The label on,
or as%OCI&{eéﬁlﬂl B}écg‘gl@k‘_lzmzlteoﬁatlﬁmgnw?duéésdsgtfgrseatmg the
condition ofﬁW&gp"ﬁbegﬁbrﬁuiﬁaqﬂﬂefﬁyégtﬂgcgléxllﬁ: a second container
containing s ettt Ot A ASHC Propeiee dei s fo
diseases diﬁ%\%ﬁf‘d é?féréﬁkwqtié ﬁfﬁ{%téhfﬁlsclfabmgi\g‘ﬁa,e may further
comprise angipsy Seyatio el et oA fefthistamtidety s «
phosphite effep e Ay AYGRISHE ACtivity bR Cettavine
Iyophilized Wélaféaiwilfhom] ey é‘]@ﬁ’ér}cgcimﬂarmraég‘zwfgsirable from a
commercialWép@x‘f@%ﬁnfeﬁ}c]eﬁ% HlAl W?gwuvlﬁrfétﬁfsqeedles, syringes,
and packagePigis v thiasHitintair Engineeringem did not
impaeidhg.gverall antagonistic or
AI]%OQL§ELngguaIItIeS of t ese antibo

|
1n fr eauF]g Ez)men s having cancers q e those which are

[06311] BB
capable of n[matmg a tent 1mm ne res Qnse a zar&tetLe ur(())r anedr %ose nlnch are capable

of direct cytoto Lcuy Antl?(l"m Ize Or erfo determine

es co ugate t0, cytoto_xm il ents may be used to target the

cytotoxic qgeeqatglt\lfnemm tmue ex XQES%SI% g hematw %ﬁodle% may elicit
cnimeric an uman En meeredyf

tumor cell lymsb either com ment e diated or Antibo y de endentc; 11 cytotoxicity
bodies ure 1 AR msuit of
(ADCC) mec amsms both o h1ch e u re a éaox non of the immunoglobulin
ese ex erlmen S a

molecule for i 1telact10n é fector cell Fc r aceé)tm sites,or complement proteins, In
had

neere mi antib 0
addition, antlbo es that exert a direct biolo \;7r ?1 efffct on tumor %Owl‘%l are useful in the
approximately equi otenc
practice of the ir ventlon Polenml mecha Hmsé&w ich 9|uch f]éﬁctly cytotoxic antibodies
]mUI'I b C(%Ufl']te d 1 f cellylar di dul
may act inclpde inhibition of ce oW nodulation, o ar differentiation, modulation
Y E‘Pf’ono*AH1 ALVt Of

of tumor ang’&\)ﬁefaeﬁﬁtﬁp fll dhe iﬁdtﬁtlmb%pé)ﬁ?jf%éf hff mechanism by
which a pani?i/lax apnhbo%exem Cfgl T@(b zf‘f?ﬁ fz%\bg i:ﬁqh]'tted using any number of
in vitro as@aysddcsé%leﬁ,tbd Imale ADS% CA&WFCng) rrﬁrif mediated cell lysis, and
vo forth, 23 IEFSERIA ’@Bwéif‘ if#'the Nb24721.1 tumor
[00312] Irk@p]@gpafrtcm odeldrdetermim evandre thiépdies that bind to
PRLR and itthige amtisPRRIPRRRMAD could reach the

tumor and block signaling. Antbody

chEHA.06.642 was used in this study

based on its affinity to rat PRI,R

(described above). The 11) marker

monitored was p-STATS5, a downstream

mediator of MIR signaling which can be

detected using immunoblot or 111C

methods. Since baseline pETATS levels
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wo 0sygeempletelyhut was also able to regressssomorsiso
the established Nb2--C11 tumors for
[06313] %t&?%Lﬁf&tﬁo?wéiéfesadl[g}e agg]l brtﬁenaked or unconjugated
form, or may fi5 S E BB RAS BEPRBRS AR thats o may be
conjugated lachx eétﬁ/ﬁg QF\;T_ P?lFﬁ%ﬁ%&@”’[ﬁ“édéﬁ]iﬁ‘ryet‘@eum or diagnostic
eents effectively target antigen-expressing
[00314] At itbellbcrsn imbhibitR LR 46 fidenadioisotopes, affinity
labels (suchSigRedingiwihimthe dumoranehinetite @oxidase, alkaline
phosphatasd ROUHCOHRAG HA MO busdR AL e DA & as FITC or
thodamine, tRE Iﬂﬂ‘ﬁ&&t&ﬁ(ﬁ@ gﬁﬁﬁ&lk&e P&Eta}iﬂdﬁﬁ&&mpli&hing such
labeling arethHM@EwESthe, lmm&ﬂlﬁwmaﬂngﬁlls&l J. Histochem.
Cytochem. @ammmmﬁlﬂﬁ ]’131M@iﬂ@nf@r BEbs (1979): Engval, E, et al,,
Immunol. 1&4@343)9?]}. éocﬁﬂﬁ]gle .dﬁﬁﬁna BI&A“@:YIW@S@).

[00315] Cponju atlon o IEQ) Vlr\r{geg\elsltlbdeas'gsbed in Patent No. 6,306,393.

General techmqueq ale a S0 descn m%theh et Q %t ?Igoaﬁ)jex 44'9%25;’%9 (1988); Shih et
al., Int. 1, Cancelrllg %eﬂ&% )Clal;l] Et a] ZJQ 313. This general

03|muae

method mvo?\(es re t;mg an ant1bod ompo aving,an oxxftﬂed carbohydrate portion

ignaling as We as the abifit
with a camex )%/mel thit hag at ast ong Fl:e ammF]func 1on and lthat is l{)aded with a

5: to inhibit this signalin
plurality of 1u 81n ‘che ato1 bolxon adde ds_.lgl other thm llC a nt This reaction

S evaluat e mor I

results in an mmal Schiff base (imine) Jinkage, which can be stab lhzfd by reduction to a

ooy ;SIS FECEIVEQ At Itraperifonea
" hiettion of Salie“KLH IgG1 control mAb

(003161 T5¢ Cehé(m%&e“@f@z@&?fomwl%ahmw@%‘eew polypeptide of at
least 50 amip@@éivé@eeim@uganﬁ@egfo@@je@ti@ Riz byther agent to the
carrier polypypigrdrinjeetiont Ferby-rrinuteschatepsrdimon of
aminodextrigdg fegoympelcaliechad)t hﬁ\/eg{gqqqﬁ@amtxo acid residues in the
chain, prefeiigh IO @ﬁ@agar Aifisswakaebse piedkifpo acids should be
lysine residygy pngrgofromthetoPRies btos treateeh of lysine residues and
pendant cartgryiratssiiyatonot rrthe salineieoftrolching a dug, toxin,
immunomo@ptﬁm@b@}oa@@gg}@gge‘dtlbyh%ﬂe:g@e{gﬁnt‘ Examples of suitable
polypeptide EROH g P@Mgﬁpﬁy@ughg hﬁty}ﬂ},@ﬁ@'tic acid, co-polymers
thereof, and V@Pﬁb’b@]@*}pﬂm aamahylg‘ignélgtigur@.zﬂ@qes, to confer desirable
solubility prépevels of (i agm chpetzldéowere not

increased by oPRL stimulation in rim

Significantly, treatment with

chXHA.06.642, but not the KtH 1gGl

control, demonstrated strong inhibition of

p-STATS induction after oPRL bolus

injection. HC analysis generally confirms

this result. Significantly, p-STAT5 was

inhibited in tumors out of 4 chkllA.06.642



room temperature, Poly17,437.A79
wo osDetection Kit is used to determine binaingszororeiso
of a cancer associated antlgen SpeCIfIC

003171 RGBT A AR B Ay 16 HEFTAT i sty conveing an
antibody coprpAR B HERIO Ml alifiBoHy HE Tisad At g © ™
indirect et 4] COHEERtrEOR OF T Mt 1002431 e © =
oxidized allt&ﬁéfécf”f’@oi}ﬁ\t/ ngt@aT@ethgz?ﬁféWétch an antibody can be
attached to pypyipdepeRBb 8SiGP EtAdCits correlation with
[00318] AR-ang. Derd-nebkexpressiong 4 22hinge region of a reduced
antibody colip@givesineastrcantespatient SarPieSonal cross-linker,
such as N-s\M@Kes @valuatech ps@ate (SPDP). Yu et al., Int. J. Cancer56:244
(1994), Gelimmm@hjmm Gmdgiﬁr(yx (1]: ]Ntﬂ.—@))wﬁr\/ﬁf all See, for example,
Wong, Cherﬁagﬂiﬁ%c{é@y&%@zﬁlm elcﬁampjﬁﬁngmt&s&e@%); Upeslacis et
al., "Modifid? iRl n08hE 2% MNE%a) rexpressachdRa andodies:
Principles aﬁl/ﬂ;&&é&ﬁ%b)x Ql(lp(ﬁas&ﬁgshﬁfﬁemliy—Liss, Inc. 1995); Price,
"Production Mu’tﬁﬁtﬁt&l&a@&‘}’ G)ﬂﬂi:tthl&psam@iﬁsAntibodies," in Monoclonal
Antibodies: @Q@x&i&tﬁﬂir@cfﬁ@\lﬁﬁM@:zd%ﬁitﬁﬁﬁ@tiﬂ@ma@ds.), pages 60-84
(Cambridge @anﬁ'@ RAS@%Q}U@S@F eﬁQQGHE RJ&@B coupling agents are
known in thAm Qlagmtﬁaﬁ@lmpk@%uayﬂi{tﬂaa) ()591%&)@5@’)
iminothiolaf® &m%ﬁ&@gnmfba%dﬂm 3&&;(%@%& @ilr&@yl adipimidate
HCL), activd@&z(' 183 (Q%ﬁéh]iﬁl&ll@ﬁlmﬁlm\!@uu -agghltareldehyde),
bis-azido COQ%@@JCMS%S @@;ﬁﬁ;&%@p H&@[ﬂ@ﬂmne), bis-diazonium
derivatives (QHbJ! @@E%n%&n@ﬁ)tgm%ﬂuggt@Qtsyanates (such as
olyene 2.6-SQEEIGRPHENS  FORRIGOPRAIERL (such as 1,5-difluoro-2,4-
ainiobenzsApPlications and non patent publications

1003191 eferred to t|n thlsbspetcmcau?n and/or o PRLR
cambe Consiruc C rise pne 01 1110 e an
}é&mon roteins tﬁial} glﬂv f) re anti-

antibody nlo-letxes and anod{ aoHp t1 e, ethod of makm anﬁbo fuuon proteins are
e]Feln reference. in thei

well known i m tfie rz_nett Seelfmhj ié’fteﬁtr %PI 9f30 Antlbodﬁ fus}fn proteins
comprising an H“CB OéCy élfied Cﬂll) Eﬁ) etéiéj alhASnn e&eﬁl 6:945 (1995),
Nicolet et ale%%aﬁxﬁ SZb?lt(P]%S ]ﬁtieér}l 5\] abééa . Sei. USA
93:7826 (lgﬁégéﬁﬁé‘& ﬂ@r(éziﬁbfﬁfbpﬂ?ﬁbgegg) 6[1rd Hu et al., Cancer Res.
26:4998 (Mfilustration, various modifications may be
[00320] IMadebwithout deviddi pghﬁ‘@mtth@ quql‘pts a radiosensitizer.
In such emb«&iﬁdm&(}:@p@i@ﬁikh@e vertiona = keaditigeg agent. The term
"radiosensiiglgimned istinlis Afdso m@@m‘b@dy thatnolecular weight
molecule, adpingsetherextracetuardomain: ofdRR loRcrease the

of SEO ID NO: 2 with an equilibrium

dissociation constanf{Ks) of 1E6 M or

lower and that comprises (a) the

Complementarily Detenmining Regions

(CDRSs) set forth at positions 24 through



14. A pharmaceutical composition
WO zoosmmsnprising the antibody of claim 13 amrdrus2007/076160

ha}rmbac%utlcally(/{ ac]c§ptablte cgr{ler y .
tivit t t fo e ad1a 1 te ¢
sensitivi y Oig ﬂ‘,k(lot %lérlr(l)serrl_ilslilﬁ (HOI’)] neic t 1 ITH and/or to promote e

treatment of é]ﬁcé&étlt\l}% alae rgneé laj)ﬁ:twbqu aeﬁt] (énaﬁxﬁuc dadm 1911 D1seases that are
treatable vuti Llfj& é 76% (}fi?ﬁtlgl 61 dféjleﬁ}eastlgdxsa’xs&s bemgn and malignant
tumors. and (B{5EATHIY a second therapeutic agent,

003211 Tanddfurthencomprising adabeliattacheétto include, but
are not limi@rpackagediwithvthengorfitaifier, othedalbedfered
embodimen@@SEribingthecontentseof thezcontaimero: gamma-
radiation (1E@fvel IPIOVI diﬂgrzimdxi@a][(itfmsl@hd/quraviolet light (10 nm to 400
sm), visibleIRStAICHONSIPRgarding use-of thencormentsnd microwave
radiation (1 @frth& eontainer to treat breast cancer.

[00322] I&(@ds;ngeh Eugj &Jfﬁllﬂh;@e\’m gel;l%lnlm@cancemus cells to the
toxic effects%PeQE%!)@lggné§c %d}é %!1 %ap)p ngx anprre%@( U ggols currently employ
radlosensmz§¥ act191?ed by tZé ﬁgl (!1%%!1%1]@ gdgﬂ)g qugl){yg gxtdmp]es of X-ray
activated ra xoc,em%ztenemce )gtrg(??!ifglt%&ggmﬁgkgjvf) B\l‘mﬁomdazole

variable light chgzgl amino

misonidazole gesnp Egﬁmm ni 170 €, Emomdwgle et e, nimorazole, mitomycin C,
RSU 1069, chig35 g&uﬁpg% mcot armdel\%glomo%éoxyugdmc (BUdR),
5- 10dodeoxyu11c£nc9 %Ib%lom deog ly me Iur<])100 eox CJndme (FUdR), hydroxyurea,

cisplatin, m§%ex apeutlcqu eécgve 5 angjdenvatlves of the balge
antibody accordlng o claim 1 that binds

(003231 Hietextratethilar de sz Srhumas PR psge radiaton
activator of (gt epcHHli TR Ui SEUCRAtTON C oISt it nclude the
following, b\ AC 1) B At TS EE 1T OO0 HH 45 OG- denzoporpbyrin
derivatives, g eli EHAPTHNE EXtratettial donidifcofororhi-
naphthalocymEfPi ﬁ]éthjwhrﬂes {Eg lpmﬁlécfa"_lﬁ%@élsyerapeutically effective
analogs and geseadrelirig'tetdaim 1 that binds the
003241  1extraceliuakdemainehhumanRRER jth@: such
streptavidinﬁ&ma@ﬁuﬂilaﬁnd%@.ﬁati@f vﬂﬂauﬁime zRdeR@ceptor conjugate is
administere(ﬁmﬂe Eﬁﬁne XM@@@LML&E \Q(Bmﬁmn@toflﬁ&z@ Rdafhe circulation
using a clengaglm;ﬁdalﬁﬁi QQdytxaﬁGmﬂiﬂgd@gCM) chh is conjugated to
2 cytotoxic gaategln%ﬁIJBal@xtracellular domain

murine and rat PRLR with an equilibrium

dissociation constant (Ka) of 104 M or

lower. 21. The antibody of claim 20 that

binds the same epilope as the heavy

chain and light chain varlable regions of

the he.06.642-2 antlbody

seg.txt SEQUENCE LISTING <110>

Bedinger, et al. <120> P3tR-specific

Antibody and Uses Thereof <130>



<211> 1846 <212> DNA <213> Homo
wo 200sgaiens <400> 1 atgaaggaaa atgtggcateuszerreise
tgcaaccgtt ttcactctgc tactltttct
003251 eqcatetyt B0 tctyaaty garagtiavy e - convered
directly or 11{(&1&6@%5'%25&8&3@ gbeéa[liﬁ rfféé\ﬁlfdféaectable by itself (e.g.,
radioisotopeﬂ%ufé(s&%ﬂ?ﬁ 1&7&@ @aageﬁt%é&wew label, may catalyze
chemical E‘“@fﬁjﬁé@‘g?}bﬁf“ﬁgﬁ‘é‘f@ﬁ@ﬁt@“ﬁ%ﬁ@@‘&’@tﬁbé detectable.
Alternativeit/at% a)gtxfaﬁzgeefﬁgmﬁa amw)geeg'xaelement that is bound
by another aaf@@%a@ﬁ%ﬁl%%tg@éﬁ@ ta%ﬂ@t)eefdd'adin g partner pair such as
biotin~avidi%fgéﬂaa@é%@c@@fg m@ﬁaléémé@&@cihta(es its
isolation, anéﬁf&@ﬁs: afalﬁ le\gggwé@tlféwﬁgq@gmde a step of isolating the
antibody thippgleintaieit e300 iy atgygtca atgccactaa
[00326] EeAGMPLYYaAGeAGCLLGIAGRAGT antibody described herein
conjugated tuﬂg&@ga@&mcglgﬁmﬁaaglt@@gﬁgm (e.g., an
enzymatical@gam@mGtﬂ@gﬁgﬁl@gp@tgﬁgga@g{gin, or fragments thereof),
or a radioacBABRGAJ B,Qﬂﬁ%&rﬁl@@eg a&&g@@@a&@ﬁ&@%& in further detail
below. gtggattaaa tg gtetccac Ctaccctg at

[00327] &%9%} st 1 ra o4r.n§19 samc tgggxen Eoggnac'g g}%}r%grg are well-known in the

g gaaa {tagaac CC
art. Typical ¥lre deTtvatives 0 encdnmmetetlaa (tl ( ) and
agct glgg atccatt c
diethylenetria 1m nt: 1c1 if se cxc 1 8 Iy h'we groups on the
? acaga 9 tt aa ittc tcageeta
side chain by which the cl tac ed lo ier. Such eroups include, e.g.
, acag6u0 aaa acct}g fcca é
benzylisothioc am t, by whil e DTPq or EDTA qu be CO“IE ed to the amine group of a
c écca gaccatggat actgga

carrier. Alterr 1ve carbox S O € groups Q1 a g t01 can be coupled to a
carrier by ac 1?& 1 é)l 1 or %ycéx;%g pan;nagélgﬁ couﬁl:m a; E: ell- knownineans

Ve fHGtoACHE GECATHEHTg BlarBAE ™
[00328] ngrgg@p_rétcpm cgtggetgpeeem@ig@@mbody components by
conventionab@tmtﬂfg agta{tg:t@toggg@agigg@ed with carboxyl functions on
pendant sidetﬂg’aag'gggm@@vtatag@awmmﬁg@a{rboranes to a carrier,
e.g., aminodg{atteeg@ga:lgﬂ@@tggg@i@aaaaataﬁaroups of the carboranes
and condensa@g&ﬁttgﬁ@@dﬂhg@t@at@ﬁgﬁqg gagaagggconjugate. Such
intermedi ate@%@@ga@eg&&@@gtg&o@ig@@bjggg) produce therapeutically
useful immugtgocAaagad8dB:ttiestccca cuctgacta
[00329] AtW%Uﬂlgwm%t@ggm;tlall, but the polypeptide
carrier shoul@gaetg @t@tgégﬁlgo acid residues in the chain, preferably 100-5000 amino
acid residues. At least some of the amino acids should be lysine residues or glutamate or

aspartate residues. The pendant amines of lysine residues and pendant carboxylates of
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gaggaccagc atctaatglc agtccattca
wo nos@aggaacacc caagtcaagg tatgaaacccl@2@szersico
acatacctgg atcctg acac tgactcaggc

glutamine a ’i&cbﬁg)é; @1 é @&Qﬂ} 6& 6 é 6 é%léngtflcdéu&ttf Jﬁ)glenomodulatm
chelator, bota a:l,c % @({1 g ﬁﬁ:&tﬁ é%&t d;é%{@)&b lg&lb]e polypeptide carriers
include polyéseefc}eg@ gfntlétaéxfbg{&pi@x&ﬁat& dﬁ}iliaﬁheleof and mixed
polymers ofgléﬁ é&&é\éﬁﬁlﬁag éft 6 étgﬁanésata égﬁ%b(&a‘é‘ble solubility
properties o3 e i KU SR AT L AT 481 et gaal200
[60330] (@g@@a&lﬂ@@t@ﬁtﬁﬁtﬂ@@L@@t‘ggm&ibody component is
effected by B@ﬁﬁ@ﬁg{h@aﬁ@&ﬁg@@@cﬁtﬂ@ﬂa@a@ﬂp&@ﬂ) and reacting the
resulting A ELCAGLCAGE) aﬂﬁ@@@@ﬁagllaiﬁﬁﬁﬁﬁ&(ﬁling on the carrier after
loading wiilCﬁﬁ@aiﬂﬂ&M@ﬂi@ﬁg{@ﬁg&gﬁt@gﬁ:ﬁ&@ﬂﬂ)r other therapeutic
agent. Alel?8@6, 1n i8@G:HE YigYYEcoly CagYYGaGEiized antibody
component YGCRGICLY dtgartgaagcaggiaaaganediate conjugate after
loading wit}tgﬁtﬂaﬁaa@ﬁmmﬁmﬁeﬁﬁaﬂﬂay&&ither chemically, e.g.,
with NalO, togRgaagag-ggaanggeaadecageayagaminidase and
galactose o@@ﬁggﬁayﬁai%glﬁ%ﬁmau, %glagalﬁt@&}es of the
aminodextrzﬁ@ﬁ%@i@eﬁ@@}&ﬁ&@gycy@tgﬁelﬁyaﬁa@a@yﬁ;e remaining amines of
aminodextr) 3AAACCECEIR A0 LhPELCOY LIaRB ERE Henif base adducts,
which are t@gﬁi@tgggtegﬁgamaﬁ@ ﬁ@gt&a@&a& reducing agent.
[00331] q:tg ?u;lé?gco ustet tgcp%t}lggo e?gn%%r%g)%%gms according to

the inventiog giag%%c %% ag (%é_(% %’we ?g?yslge 1e%1dues remaining for

condensaﬁon he oxidized carbob dl ortxon 0 zm aj gg}d?com nent. Carboxyls

on the pol ypept de 1 th g%\% tgna nafiggeadct:oaa?n(l:ngs by, e.g., activation with
DCC and 1eact1(i> ess of agt1 rr?cagatc Cacathtaa

acg ggcf fgctttgaag aatcagccaa
(003321 TagfaggeeccalPa0 cedicactigeastagiatogyes sich as
sizing chronagg‘agagia%@ag@b%iméﬁliaeﬂ@m@hy using one or more
CD84Hy epggacatcaagc1800 aaytgcaygc tccayotygg
00333  AQytliggahiacclgaate £0Q6atl846:52dQ% e ating an
antibody corﬁgge;talﬁzgeﬁ%%%gﬁtoﬁlgg%;gﬁnd@m analogous to the

indirect m@t%@f’%ﬁgatien except that a therapeutic agent is directly attached to an

oxidized antibody component.

[00334] Tt will be appreciated that other therapeutic agents can be substituted for the
chelators described herein. Those of skill in the art will be able to devise conjugation

schemes without undue experimentation.
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<400> 7 Met Lys Glu Asn Val Ala Ser Ala
wo 20s8psvVal Phe Thr Lea Lea Lea Phe PCT/US2007/076160

151015 Leta Asn Thr cys Lea Lea San
[00335] %Nu@fhdfsélguﬁ’ r‘blhﬁ?p(%u@ ﬁe nt. ﬁg} ﬁ Ig%ail_aj@riuat the hinge region of
a reduced ar?hﬁs@@pﬂgnijﬁ gj si)_])f}%e @Vgowéog 5?1 ﬁlg8p§, élﬁ tetanus toxoid
peptides cleS? éotﬂﬁteﬁﬁllmp H@Wft@%b% th] sggﬁ@ a_tgch the peptide to
an antibody Aotx:?jacmlb @W aftﬂ?atﬁ\\/gpu@f?)@flyﬁ écbat%dﬁeﬁl}e antibody
componeit S TSI TR SOBS60°HM Atg
pyridyldithi@ﬁp@ﬁl}e@ﬁﬁ)l-‘rﬁflu Eélalmbfiz'gﬁ?@rﬁ (ég,ﬂé General techniques
for such coxpﬁ@o%\agﬁvcf{w%é lma6§7zof?58\€}p@ |V0@|§hemistry Of
Protein COHP%OMW S‘xé?—ers}sggl_(ﬁgqjﬁé 1@)&5 Evsla@“i\ zrll.-,ywodiﬁcation of
Antibodies blyﬁl}angézil W@fd*ﬁ.ﬁ %@%%Wflvd?h F’nrfgn;lcﬁénd Applications,
pireh ecal. it et VP NEHAK T R Bt Kist R/
Characteriz%p@é}thﬁ_&@@ﬂg%@f@e%bg@ﬁ'Axs%o@c}ﬁnﬂé&(ibodies:
P}'oduction,w?ev% a%wél%ov&t@qﬁl%)ﬁ%g 60-84 (Cambridge
University P1e}5190175 Pro Pro Lea Glu Lea Ala val
1003361 ol Malely Sy REGyGlUASD Afghd YSng a variety of
bifunctional b3 Rk 32AAQ R0 byl heachipale Lysiddrmiol) propionate
(SPDP), imﬁ@lﬁdﬁﬂ@(IB[Qflhﬁllaﬁkl‘ilflﬁVAS@rﬂk@é&elmy&ch as dimethyl
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-
diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-
2 4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in
Vitetta et al., Science 238: 1098 (1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for

conjugation of radionuclide to the antibody (see, e.g., W(G94/11026).

[00337]  As described above, carbohydrate moieties in the Fc region of an antibody can be
used to conjugate a therapeutic agent, However, the Fc region may be absent if an antibody
fragment is used as the antibody component of the immunoconjugate. Nevertheless, it is
possible to introduce a carbohydrate moiety into the light chain variable region of an antibody
or antibody fragment. See, for example, Leung et al., J. Immunol. 154:5919 (1995); Hansen
etal., U.S. Pat. No. 5,443,953, The engineered carbohydrate moiety is then used to attach a

therapeutic agent.
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145150155160 Thr Gly Trp Phe Thr lea
wo 200steegs Tyr Glu lle Arg Lea Lys Pro Gill Lysus2n7e7s6o
165170175 Page 2 seq.txt Ala Ala Glu
[00338]' IWB]téthth éof_ﬁgl-brﬁléa%\]&éﬂ GTVréfﬁuéerﬁusm}sxble variations of
the confusaig| M [YSTBHTSSTI0 I MefPSerLEs ©
polyethylen?gpicé)lﬁfﬁd@tﬂf}@l}ﬁtﬁf%fwIofl_aéiﬂtz\(}allltéciﬁ/,gl‘angen-binding
fragment the&ipé ué%;)gdilgng)éemgxpvg I‘ij?éluﬂg prlﬁ%veG‘ys possible to
constiuct a 'Twwrﬁng@imﬂlrﬁltel'-lbﬁ egaélin]g PﬁrﬁqﬁieIaFﬁ.)tpﬁ%cm‘bohydrate
moiety and (ﬂ é ﬁzﬁ_ﬁlﬁliw ?ellcmclncfge Pjil&yg]élrgﬂlé’»pnp H%located in the
hinge region iR YRE ™ Thr Thr Val Trp Tle Ser
2215&3@1&62;&@2_@ Ala val Leo Ser Ala

[00339] ' Q’Lgt %X%olr@%e,u%lﬂ tﬁ/q}lsc-l;lg% '%Lap yg‘!ls comprising one or
more : dntlbogy m%%tses %53110%!:8' L‘I tlﬁy ugé % aIXXm%%mL%&IatOI or toxin

moiety. Meyion oftlnalgn%/%]tlll) ip slon plo@!lgar\e/@h}l:l){goewn 1n the art. See, e.g.,

U.S. Patent . Antt oé/y sion )1<¥ems com smg any inter el%qn 2 moiety are
described bﬁognp% 9 A L(%cl_le()owgll%é’lﬁyﬁlc%}g e!‘a}/%ancex Gene Ther. 2:161
{1995), Becker e?% at'l Acad. Sci, USA 93:7826 (1996), Hank et al., Clin. Cancer

Res. 2:1951 (1996), and Hu et al., Cancer Res. 56:4998 (1996). In addition, Yang et al.,
Hum. Antibodies Hybridomas 6:129 (1995), describe a fusion protein that includes an F(ab"),

fragment and a tumor necrosis factor alpha moiety.

[00346] Methods of making antibody-toxin fusion proteins in which a recombinant
molecule comprises one or more antibody components and a toxin or chemotherapentic agent
also are known to those of skill in the art. For example, antibody-Pseudomonas exotoxin A
fusion proteins have been described by Chaudhary et al., Nature 339:394 (1989), Brinkmann
et al., Proc, Nat'l Acad. Sci, USA 88:8616 (1991), Batra et al., Proc. Nat'l Acad, Sci. USA
89:5867 (1992), Friedman et al., J. Immunol. 150:3054 (1993), Wels et al., Int. J. Can. 60:137
(1995), Fominaya et al., J. Biol. Chem. 271:10560 (1996), Kuan et al., Biochemistry 35:2872
(1996), and Schmidt et al., Int. J. Can. 65:538 (1996). Antibody-toxin fusion proteins
containing a diphtheria toxin moiety have been described by Kreitman et al., Leukemia 7:553
(1993), Nicholls et al., J. Biol, Chem. 268:5302 (1993), Thompson et al., J. Biol. Chem.
270:28037 (1995), and Vallera et al., Blood 88:2342 (1996). Deonarain et al., Tumor
Targeting 1:177 (1995), have described an antibody-toxin fusion protein having an RNase
moiety, while Linardou et al., Cell Biophys. 24-25:243 (1994), produced an antibody-toxin
fusion protein comprising a DNase 1 component. Gelonin was used as the toxin moiety in the
antibody-toxin fusion protein of Wang et al., Abstracts of the 209th ACS National Meeting,
Anaheim, Calif., Apr. 2-6, 1995, Part 1, BIOT005. As a further example, Dohlsten et al.,
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Ser Glo Glu LeU Leo Ser Ala Leo Gly
wo 2008@y%s Gin Asp Phe Pro Pro Thr 29029580@sz0707s160
Ser As r Glu Asp Leo Leo Val Clu Tyr
Froc. Nl p AL 561 af [PASH AL SES 308310815350 Proein
comprising SERP RS GRS 20 Met Ser Val His Scr
1003411 LysGluf kS 1o Ser@Gik32533083bptahsn of such
conjugates i et ygPnosthralyohew Asp ereA SR dim-A, pokeweed
antiviral prqégspgﬁeﬁ; @hylt)ﬁlr y@]yséﬁdaﬂﬁa%wlsefd C¥&omonas
endotoxin. &Spmseﬁxﬁ)e[ 05k etk ewSen hokd bylSenberg, CA--A
Cancer Joul@MS @i&l@'%@ﬂ@@lm% 5360365 AaASH: those of skill
intheart. Pro Ser Thr Phe Tyr Asp Pro Glu val lle

[00342] Antxgjocl" e¥ l:ge[ gescéanm'?’eZtQ?rZz@%sQe use n A&P@py conjugating
the a dnt]body-IZo a p1 odLEgHacl ival m ;He W 1@1 convel S a plocd:yg {e.g., a peptidyl

chemothelapeu 1c Efent SG l\lﬁ}()% 48) 0 an ac 1ve antl cync%ygug eS'ee for example,

W088/0737Pand ate tq\l HZ!§7AI7§' y Ser LyS CyS
hr Trp 403410415 Pro Leu Pro Gin

[00343] T@W%ﬁ@iﬁ%g ISP PP e SE S DFYF includes any
enzyme capﬁlrs)mgiﬁg ﬁm&_)ﬁmg@cn aYTHP ﬁ%ova’t@tygs more active,
eytotoxic fomyy) | ey Ala val Gly Pro Ala Gly Ala Pro

[003441 Eﬁd@&é]ﬁ%‘lﬂ@%&l the method of this invention include, but are not
limited to, alkaline phosphatase useful for converting phosphate-containing prodrugs into free
drugs; arylsulfatase useful for converting sulfate-containing prodrugs into free drugs;
cytosine deaminase useful for converting non-toxic 5-fluorocytosine into the anti-cancer
drug, 5-fluorouracil; proteases, such as serratia protease, thermolysin, subtilisin,
carboxypeptidases and cathepsins (such as cathepsins B and L), that are useful for converting
peptide-containing prodrugs into free drugs; D-alanylcarboxypeptidases, useful for
converting prodrugs that contain D-amino acid substituents; carbohydrate-cleaving enzymes
such as B-galactosidase and neuraminidase useful for converting glycosylated prodrugs into
free drugs; B-lactamase useful for converting drugs derivatized with B-lactams into free
drugs; and penicillin amidases, such as penicillin V amidase or penicillin G amidase, useful
for converting drugs derivatized at their amine nitrogens with phenoxyacetyl or phenylacetyl
groups, respectively, into free drugs, Alternatively, antibodies with enzymatic activity, also
known in the art as abzymes, can be used to convert the prodrugs of the invention into free
active drugs (See, e.g., Massey, Nature 328: 457-458 (1987)). Antibody-abzyme conjugates

can be prepared as described herein for delivery of the abzyme to a tumor cell population.
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Page 3 seq.txt Thr Len Len Asn GIG Ala
wo 200s/@lysLys Asp Ala Len Lys Ser Ser GIn ddwtuszo7o7st60
450455460 tie Lys Ser Arg Gin Gin My
[00345] Th ZKW& GTfH}lS@]’ﬁlte_ﬁ ﬁ%?g@ﬁ\}é}j@ﬁfo the antibodies by
i T PSAD Su P HIS SEF G SP
reagents d1s%§i51 @ﬁ '&gijnqﬁrzﬁly'j}lbowﬁeﬁé@;@é&ﬁnpr&axt the antigen
binding i i A SR OAGS GHLYS M 57 PHEGy seive portion
ofan ey B TATATYS Py B ASH T Fea Gy Tlgrhmiaves vel
known n O BOBETO TSIy VAT RS RYSRLE My
AlslemnSer ken Len Pro Lys Gin Arg
[00346] 1%(373%%}%9 5%%16 1nvenuo§1QﬂS§e use(J X, ayfsm!:) un!‘ c¥t10n agents for

target antlgen ¥1 in d1 q cyassays f01 [11 ‘e antl n, e.g., electmg%s exp1 ession in
specific ce Is T?’ssues (‘)%5(&\191 QLLG mtxr ies ma@)(l?o })/e use§?o1 in VXO diagnostic
assays. Gener sgé M%%Ep goses r?w ar§1 ot!y 18 Il?lgelelg w%q a 1acp on]uchde (such as

S
i, %1, ! °S othattgetum canbeloca 17 us ng

s Asn Val Ala Cys Phe Gin Gin Ser A
%%0575 Lys Gin Ala Pro Pro Ser Len
1003471 ety i ASPE STRMATS I RS ARREEEeny known assay

method, such as competitive binding assays, direct and indirect sandwich assays, such as

1mmunoscm!‘<}é{1

ELISAs, and immunoprecipitation assays. Zola, Monoclonal Antibodies: A Manual of
Techniques, pp.147-158 (CRC Press, Inc. 1987). The antibodies may also be used for

immunohistochemistry, to label tumor samples using methods known in the art.

[00348]  As a matter of convenience, the antibody of the present invention can be provided
in a kit, i.e., a packaged combination of reagents in predetermined amounts with instructions
for performing the diagnostic assay. Where the antibody is labeled with an enzyme, the kit
will include substrates and cofactors required by the enzyme (e.g., a substrate precursor
which provides the detectable chromophore or fluorophore). In addition, other additives may
be included such as stabilizers, buffers (e.g., a block buffer or lysis buffer) and the like, The
relative amounts of the various reagents may be varied widely to provide for concentrations
in solution of the reagents which substantially optimize the sensitivity of the assay.
Particularly, the reagents may be provided as dry powders, usually Iyophilized, including
excipients which on dissolution will provide a reagent solution having the appropriate

concentration.
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580585590 Ala Asn Phe Thr Ala Thr Ser
wo 2008881 yS Cys Arg Len Gin Len Gly Gly rcrmsz007076160
595600605 Lau Asp Tyr Len Asp Pro Ala
[00349] ngptﬁéwrﬁ]rtﬁ?g bg%?.qu@v‘gﬁ g(m%‘l}sﬁ gnot intended to
be limiting @297 (13%-3 <211> 70 <212> DNA <213>
Homo sapiens <4008 gggacaagtt
tgtacaaaaa agcaggctac gaaggagata
LacatalLgaa ggaaaatgig80 gcal.cLgcaa70
<JIBFERITLD 79I P PNmey  gERLR
[00350] l}et@m@aga)p'ren’g} m@@ﬁw&].oggg‘m@a@ﬂ})RLR corresponding to
the extracel[tgtagaaag}aa)agm@gg’:gm-aag@mgﬁg): 2), the 51 domain
(amino acidgigyptgatgotgatgigetco 6 catoatigat acids 126-234 of SEQ ID
NO: 2) of P@Ig{gaa@tgﬂ)gt s@@‘lo_wtxtixpression constructs for insect expression of
ECD, 81 and S2 were designed as shown in Table 2, and primers were designed for cloning

the fragments based on their respective amino acid sequences (as shown in Table 3).

Table 2

ECD

1 234

52

St

S:St\;seSignal His-Tag GIu-Tag
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<210> 5 <211> 48 <212> DNA <213>

wo 200shb@PO sapiens <400> 5 gggacaagtt  ecrusze07076160
tgtacaaaaa agcaggcttc gaaggagata
gaaccatg443 <210>'8'«211> 50 <212>

Pomain | FCR DN €21 3> HOMS sapiens 400> 6
(F=forward; R=Heverse)
ECD Fl Caggoticga agjagalagaaCCalgaAggAGoCTACGAAGGAGA
L TATACATATSAAGGHN MTCHCGHT GIGCAA
R1 ddmllg k@gb atc WA e DYCTEANSA AR GT AT TTAAGCTCCGTG
49 e PNA S O R e e e
S1 2 Y SEFIDRG: 57 Y T GOGACAAG ACAARA) AGGCTTCGAAGGAGATAGA
<A()()> VA gaag( agagat gtoo(‘at(‘to
F3 Q ID NO: S CAGGCTT /T"?GAG é’u TGAAGGAAAATGTGGCAT
caaccgiitt cactoigetactiLtetcl9 <2105 8
F4 ’fl.fg) %7 GAAGGAAAATGTGGCATCTGCAACCGTTTICACTCTGCTACTT
<Z TTTCTC
F5 SEQ ID NO: 8 CGTTTTCACTCTGCTACTTTTITCTCAACACCTGCCTTCTGAATG
GAGGAG
F6 SEQ ID NO: § CAACACCTGCCTTCTGAATGGAGGAGCACATCACCATCACCAT
CACGGAG
7 SEQ ID NO: 10 CACATCACCATCACCATCACGGAGCTCAGTTACCTCCTGGAAA
ACCTGAG
R2 SEQ ID NO: 11 GGGACCACTTTGTACAAGAAAGCTGGGTTCACTGAACTATGTAAGTC
ACGTCCAC
$2 F8 SEQ ID NO: 12 GGGACAAGTTTGTACAAAAAAGCAGGCTTCGAAGGAGATAGA
ACCATG
Fo SEQ ID NO: 13 CAGGCTTCGAAGGAGATAGAACCATGAAGGAAAATGTGGCAT
) CTGCAACC
F10 SEQ ID NO: 14 GAAGGAAAATGTGGCATCTGCAACCGTTTTCACTCTGCTACTT
TTTCIC
F11 SEQ IDNO: 15 CGTTTTCACTCTGCTACTTTTTCTCAACACCTGCCTTCTGAATG
TTCA
FI2 SEQ ID NO: 16 TCTCAACACCTGCCTTCTGAATGTTCAGCCAGACCCTCCTITGG
AGCTG
R3 SEQ ID NO: 17 CGTGATGGTGATGGTGATGTGCTCCATCATTCATGGTGAAGTC
ACTAGG
R4 SEQ ID NO: 18 CAAGAAAGCTGGGTTTAAGCTCCGTGATGGTGATGGTGATGTG
CTCC
RS SEQ ID NO: 19 GGGACCACTTTGTACAAGAAAGCTGGGTTTAAGCTCC

3511 For cloning of S1 and S2 domains, a nested PCR approach was adopted to
incorporate tags and to engineer the 3°/5’region. For S1, there are 6 forward nested primers
and 1 reverse primer for cloning. For S2, there are 5 forward nested primers and 3 reverse

primers for cloning.

[060352] PCR amplification was carried out nsing PfuUltra™ Hotstart PCR Master Mix
(Stratagene) according to manufacturer’s recommendation. Template used for amplification
is PRLR ECD fragment cloned in pDEST3218 (data not shown). The ECD PCR product is
cloned into BlueBac4.5/V5-His TOPO-TA (Invitrogen) using the topoisomerase cloning
strategy. The S1 and §2 PCR products are cloned using Gateway Technology (Invitrogen)
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<212> DNA <213> Demo sapiens <400>
wo 200s@egttttcact ctgctacttt ttctcaacac ctgccttotgszo07o7siso

o aatggaggagb0 <210> 9 <211> 50 <212> 4
into in-hous }&edé%j%% FFOFH% seslea?teii ecﬁges a\ i}éﬁgﬁgﬂ@d by double-strand

seauencing A0 Aua ¥ HHYE %ﬁ@tﬁﬁédtﬁngé YO[oE o (6 (o]

[00353] 1@&@@3{1@3@@3}@@&@@}93@5@@2& Ozrdctive PRLR fragments
in insect celik 2FA>wE Bl 25> DNDeet 2 Bzublonfi@tion of a co-

transfec tiOl}Sa{Dﬁ@ﬂ@m@gﬁinl OecacatoacbadcaC8BtCat Sapphie™
genomic Auggag@t@agftlmcﬁtgg)maﬁ@@tg axgﬁ@zd and used to infect
Tns insect R 1i0nsdids ,i2 2o 5 12 B205° PN Ar<cR h3@>ange of 2-10in a
10L (workitd @M@) Sapiens«400>id4gggaceasttells and superatant
were collecthgiaeﬂ@@aﬂ Bagoiggottc-actgaactahivaton. Supematant was
clarified on glARGIRAGYS itecachd KR Bxxdi@reRdlonidBeential flow
10kDa MW 2123 DNA 521350kl OpOiS@RI@RSatant was filter sterilized
w/ 1L, 0.2u8 Pk xtusdlQz 12

[00354] Similar methods were used to express the S1 and S2 domains in insect cells,
except that S1 fragment was not concentrated before purification and S2 fragment was

concentrated on a SkDa MW cartridge.

[00355] PRLR fragments were purified as follows. Insect cell-culture supernatants
containing expressed PRLR ECD or subdomains was received from the expression group
neat or concentrated up to 10x using a stacked membrane cassette apparatus (Pall Filtron)
with a 1 or 5 kD nominal molecular weight cut-off. When practical, supernatants were
filtered through a 0.2 micron filter. Supernatants were loaded directly onto PBS-equilibrated

columns.

[00356] His-tagged proteins were purified on 1- or 5-mL HisTrap columns (GE
Healthcare) at the manufacturer’s recommended flow rates. Glu-tagged protein was purified
on an immobilized anti-glu monoclonal antibody column prepared as follows: purified anti-
glu monoclonal antibody in PBS, at concentrations from 3-10 mg/ml., was conjugated to
Affi-gel 10 (Bio-Rad), an n-hydroxysuccinimide activated agarose gel, per manufacturer’s
instructions, Anti-glu agarose was packed into an XK 16 column (GE Healthcare) and run at

a linear flow rate of 15-30 cm/hr.
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gggacaagtt tgtacasaas agsaggsttc
wo 2sgadggagata gaaccatn48 <210> 13 <2dcks2007076160
50 <212> DNA <213> Homo saplens
[00357] @E@@épffgut é éo]a g@sgffaq %column volume gradient
elution fr 0“5’883@55@ & EJ 66}6 a\ffdirg(eé) éléé)@OS, EM Merck) pH
7.4). Elutlmgéai ngi 2:11 g*? injfghkfgluglz Iﬁgy% Kng?lj}%gl mg/mL of the
peptide EYWSRA @)%Eﬂ]@ﬁ% w&tﬁ@@@uf&p Q“éfﬂ’@jﬁa‘&‘ﬁf‘” examined by
SDS-PAGE@TQ&éﬁf&f&tea&s@%&e&a%@&ﬁppmpriately.
[00358] rotitttetcd Sce 2k@2odh<@d I@Chél'auﬁga_@kize exclusion
chromatogr{p AL 2 13l mm@mmﬁ&m%eﬂeauﬂibmwd in PBS and
run at 2.5 mCgtieach-ctgctacti Hcicantat-6lgGaHC g tions were
examined bﬁﬁtgm&ﬂaad s lOppdficR11> 49 <212>
DNA <213> Homo,gapjens <400> 16
Isolationtﬁtﬁ@&@&@ﬂct@ﬁﬁiﬁ@t@&ﬂt@%&@%dy phage display libraries
[00359] ﬁ%ﬁgggﬁ(ﬁgogﬁ%g&tgé% negu]apz tlJethﬁfgy]D}'ﬁlman PRLR,
three humalﬂ'\gtlbog);l}:gageguﬁ% I%gu:lt% HQ%Qc§mg%Q§s were investigated
in parallel. ﬁégu get ul'ed 1@9&91%9%91&%@%@1&& extracellular domain
(ECD) of thgpcgpggitgggtgcé}ggl Q%ug;g @anag}go ac1c§ glgét) prepared as
described Ab%ve in g]ﬂmp}e47Th<e% tor WZLL\L%UH}/% :l'§ (Nlléq Iglblotm Pierce) and

soluble pannmgpwas peltmme on tllgblotln%gﬂ:%%g ct gggtttaagc
tccgtgatgg tgatggtgat gtgctcc47 <210> 19

[00360] Sg?itilgf g?egﬁlégaIWAﬂ&rz itg&e CHH;ﬁ.]\eﬁls carried out according

to methods @éb‘f@ﬁ’é Marks et al. (Methods Mol Biol. 248:161-76, 2004). Briefly, the
phage display library was incubated with 50 pmols of the biotinylated ECD at room

temperature for Lhr and the complex formed was then captured using 100 pl of Streptavidin
beads suspension (Dynabeads ® M-280 Streptavidin, Invitrogen). Non specific phages were
removed by washing the beads with wash buffer (PBS + 5% Milk). Bound phages were
eluted with 0.5 ml of 100 nM Triethylamine (TEA) and immediately neutralized by addition
of an equal volume of 1M TRIS-Cl pH 7.4. Eluted phage pool was used to infect TG1 E coli
cells growing in logarithmic phase, and phagemid was rescued as described (Merhods Mol
Biol. 248:161-76, 2004). Selection was repeated for a total of three rounds. Single colonies
obtained from TG1 cells infected with eluted phage from the third round of panning were
screened for binding activity in an ELISA assay. Briefly, single colonies obtained from the
TG cell infected with eluted phage were used to inoculate media in 96-well plates.
Microcultures were grown to an ODgoo=0.6 at which point expression of soluble antibody
fragment was induced by addition of 1 mM IPTG following overnight culture in a shaker

incubator at 30°C. Bacteria were spun down and periplasmic extract was prepared and used
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<400> 19 gggaccactt tgtacaagaa
wo 200s@getggQgttt aagctcc37 <210> 20 seq.txtrusomnsiso
<211> 115 <212> PRT <213> Homo
to detect angbéﬁi 8ﬁc§1@&d@g0§6DGl}ﬂow8rc@?ﬁé[t:e& T‘e‘ﬂplates (96-well flat
bottom Imngﬁjog &]ft@ |v1@)l§?1@9gttérﬂ&\(} 5}‘1(9551 ﬁl(pfS }G“i/icd by the
microplate RSRFET015 Ser Leu Arg Leo Ser Cys Ala
003611 Adarbiors Glye Pheokhfh Rae @ @RIRSPiibyffes for binding to the
recombinan%%&@m@:lyawl@dﬂj ¥ @tM@laAF@g@éfBiN&@ 2000 and used
for affinity @ LS ynlibySe Gy iGth Gip-abep: Migk354048or the human
scFy-Fe fusibdau a}aﬂglel@%u-ﬁyg(mp\@hwcs&ﬁlﬂﬁ pcl}lUySSurface was
used for the Tiyibod pAlB AL Seridal BRSH 60 duysAGlY he RAM-Fc
capture chipé\\py(ﬁ@hle sk desSer nﬁﬁga}q&ﬂs&sﬂ)tgﬁ‘ﬁd&w (either Protein
AlG or RAJ\AE@IE%H&L@&JMEO&SB@?@M Leu:GinRigtamine coupling
chemistries A&‘Hl&@ﬂﬂe&ﬁoﬁﬁ%d@dﬁcﬁd&l Aﬁl@l&h’é@p\i@ Vel running buffer
was HBS-EH (Wlachy® GYS @309Bure was set at 25°C, and the flow rate was initially
10 uL/min. Purified antibodies were diluted into HBS-EP to approximate concentrations
between 1-3 pg/mL, and injected over the capture chips for 1 to 2 minutes. The flow rate was
increased to 25 to 30 uL/min. The recombinant ECD of PRLR was diluted to 1 pg/ml and

injected for 5 to 6 minutes with a 10 minute dissociation.

[00362]  Fits were performed using BIAEvaluation software and used to calculate kinetic
association and dissociation rate constants (ko, and Ko, respectively). The 1:1 Langmuir
interaction model with mass transport correction was used to perform the simultaneous ka/kd
fit on each sample. Several samples were fit at the same time with the Rmax, ko, and kogr
parameters set to fit local. When baseline drift occurred, the drifting baseline model was
used with the drift value set to constant and entered manually. Drift values varied from -0.03

to +0.05 RU/second.

[00363] Antibody binding was also assessed by measuring binding to prolactin receptor
expressing cells using Fluorescent Activated Cell Sorting (FACS) analysis and Fluorometric
Microvolume Assay Technology (FMAT) (Swartzman et al., Anal Biochem. 271:143-51,
1999). Clones that showed binding by either FACS or FMAT assays were sequence
analyzed, and clones encoding unique heavy chain CDR3 and light chain CDR3 protein
sequences were reformatted to scFv-Fc as described in Example 3 below. These scFv-Fc
were tested for ability to inhibit PRLR-induced ERK1/2 phosphorylation and PRLR-induced
proliferation of a BaF3/PRLR cell line, as described in Examples 5 and 6 below. Selected

antibodies were further characterized for binding to the ECD, S1 and 82, as well as for
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XPA.06.217 | 0.35 1.18 7 S1

XHA.06.983 | 0.11 0.1 0.1 S?

XHA.06.189 | 0.2 0.15 <0.1 S1 3.8

XHA06.2751 05 131 0.4 52

XHA.06.567 | 0.65 7.06 0.8 52 6.5

Example 3
Reformatting of clones to scFv-Fc fermat

[00364] For each unique scFv clone identified in Example 2, the cDNA encoding the scFv
fragment is amplified by PCR from the phage display vector and ligated into a mammalian
expression vector, which is a modification of XOMA’s proprietary expression vector
(described in WO 2004/033693, encoding either the kappa (x), lambda (}) or gamma-2 (y2)
constant region genes), allowing expression of each antibody in an scFv-Fe protein, where
the Fc portion of the protein represents the CH2 and CH3 domain of the IgG1 molecule.
Construction of scFv-Fe fusion proteins is well known in the art, for example see Fredericks
et al, Protein Eng Des Sel. 2004 Jan;17(1):95-106, Powers et al, J Immunol Methods. 2001

May 1;251(1-2):123-35, or Shu et al, Proc. Nat. Acad. Sci. USA 1993, 90, 7995-7998. U.S.
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Ser Gly Pro Val Phe cly cly sly Lhr Lys
wo200ske®s Thr Val Leo 100103110 <210> 22 crus2007/076160
<21A> AMA <212> >PT <213> Limo -pi
Patent 5,89%%%&1&0%@62?@ @]ﬁ[%oln é ﬁl'e Lcé‘algléjij)t@l ‘l,fjactor and the
expression SRFEI GIYPSH Leo Val Gin Pro sly sly
1003651 Ekbd0ILf HekseAngsheb beryCys-Ala ABE suspension
cells with LG@shhhe dhrdre AsphAspuihyn202530ons. After five
days, the ceBiyrdviet-Sey Frpr\aibARgIGIFAlauRs0s$lyified from the
supernatant Lytg Shib Okt pG et TEP Wah 35404 Adanllenlle s suggested
protocol. - SerSyr Asp Gly Ser Tyr Thr Tyr Tyr Ala
Asp Ser Val 505560, |.ys.Gly Arg Phe Thr
Iderii®cBier ArgeASQHASH Ly 8eABNmEIMe hybridomas

[00366] l\lﬁgg :1%%0665 ZngZS,&the &Qal—'cgﬁkﬁiu‘ﬂiM %CB‘)%‘% &%Eman Prolactin
receptor (P]J'fﬁwgné!@d@sl Mlﬁ%p SI( @&Mﬁ%@&lﬁl }ﬁm-l:é{!ed via

subcutaneous injection with recombinant PRLR extra-cellular domain (described above).
The mice received 10 injections over a 28 day period. Four days after the final injection the
mice were sacrificed and the draining lymph nodes were harvested. After suspending cells
from the lymph nodes they were fused with the mouse myeloma cell line P3xAg8.653 by
electrocell fusion using a BTX ECM2001 Electro-Cell Manipulator (Harvard Apparatus).

[00367] Following the fusion the cells were plated out into approximately 40 96-well
plates. After 12 days the plates were screened by ELISA against the recombinant ECD and
in an FMAT, The FMAT assay used a CHO cell line stably transfected to express a high
level of PRLR receptor.

[60368]  Selected hybridomas were tested for ability to inhibit PRLR-induced ERK1/2
phosphorylation and PRLR-induced proliferation of a BaF3/PRLR cell line, as described in
Examples 5 and 6 below. Selected antibodies were further characterized for binding to
recombinant ECD, S1 and 52, as well as for relative competition between pairs of antibodies
for binding to PRLR ECD as described in Example 7. Data for selected antibodies is
displayed above in Table 4.

Example 5
Determination of antibody effect on ERK1/2 phesphorylation

{00369] Following a 5 hour serum starvation, T47D cells were seeded in microtiter plates
in complete growth medijum for 24 hours at 37°C. Cells were washed twice with phosphate
buffered saline (PBS) and incubated with antibodies diluted in serum-free media containing

0.1% BSA for 30 minutes at 37°C. The final starting concentration of the antibodies was 40
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CyS 8590 95 Ala Arg Ala Ser Ser Thr
wo 200s88RASP Tyr Trp sly Gin Gly Thr Leu Valrws2707s160
100105110 ThrVval <210>23

ug/ml. Media was removed and prolactin diluted in serum-free media containing 0.1% BSA
was added to a final concentration of 30 ng/ml. Cells were incubated with prolactin for 30
minutes at 37°C followed by two washes with ice cold PBS. Standard lysis buffer containing
detergents, chelators, and various protease and phosphatase inhibitors was added to generate
cell lysates. The levels of phosphorylated ERK1/2 (pERK1/2) were measured using standard
ELISA according to instructions of DUOSET® IC Phospho-ERKI1/ERK2, R&D Systems,
Inc. Results of a representative assay are displayed in Figures 2, 3 and 4 and results of assay

for selected antibodies are shown above in Table 4.

[00370] Figure 7A-7C shows the VH and VL amino acid sequences of antibodies that had
greater than 80% inhibition in the pERK assay.
Example 6

Determination of antibody effect on proliferation of PRL-responsive cell lines
[00371] BaF3/PRLR cells were generated by electroporating the murine pro-B cell line
BaF3 with an expression vector containing the full-length human PRLR and a neomycin
resistance cassette. Cells were selected for 7 days in media supplemented with G418 (1
mg/ml) and rmlL-3 (10 ng/ml), followed by a 7 day selection period in thPRL (1 ug/ml)
without G418 or 1L-3. Over a 14 day period, the media PRL concentration was reduced
stepwise until a maintenance level of 50 ng/ml was reached. On the day of the experiment,
1x10” cells were seeded into each well of a flat bottom 96 well plate. Antibodies (in scFv-Fc
fusion format) were added to wells at a concentration of 10 ug/ml, with and without 50 ng/m]
thPRL. Plates were incubated for 48 hr and analyzed using CellTiter Glo reagent. Samples
were run in triplicate, agonism was assessed by cell proliferation induced by antibodies in the
absence of PRL while antagonism was determined by cell proliferation in the presence of

PRL. Results of this proliferation assay for selected antibodies are shown above in Table 4.

[006372]  In order to analyze PRL-induced proliferation and inhibition of proliferation by
anti-PRLR antibodies, T47D or MCF7-NCT cells were split at a density of 1 x 10° cells per
ml of regular growth media (phenol red-free RPMI/10% FCS) into a T75 flask (12 ml total
volume). 72 hrs after split, cells were trypsinized, counted, and seeded at a density of 5K per
well (T47D) or 20K per well (MCF7) of a flat bottom 96 well plate (100ul per well). MCF7
cells were seeded in serum-free and phenol red-free RPMI, T47D cells were seeded in either
serum-free RPMI or RPMI containing 10% charcoal-stripped serum. 24 hrs after seeding,
PRL and anti-PRLR antibodies were added to wells (50ul, 3 X concentrated). After 72 hrs of

incubation, *H] thymidine (1 pci per well) was added to the plate for a minimum of 6 hrs in a
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37° incubator. Cells were harvested using trypsin and a Tomtec 96 well plate cell harvester.
Filters were then transferred to a Trilux luminometer and analyzed (1 min counts). Results of
the proliferation study in Figure 5 show that scFv inhibits the prolactin-mediated increase in
proliferation.
Exampie 7

Measurement of binding affinity and competition via BIACORE
[60373] BTACORE analysis as described above in Example 2 was repeated to determine
relative binding of selected antibodies to ECD, 51 and S2 domains of PRLR as described
above, except that the S1, S2, or ECD proteins were injected at 10 pg/mL for 2 minutes at 15
uL/minute. Data from this assay were collected as report points (resonance units (RU))by the
Biacore® control software, and normalized by dividing the amount of antigen bound by the

amount of antibody captured. Data are shown in Table 5 below.

Table 5. Normalized S1, S2 and ECD binding by anti-PRLR antibodies.

PRLR Fragment Bound

(RU bound/RU Ab Captured)
Sample 51 52 ECD
XPA.06.145 | 3.0% -0.8% 4.8%

XPA.06.158 | 20.5% 0.1% 28.2%
XPA06.167 | 23.7% 0.1% 35.0%
XPA06.178 | 164% 0.0% 20.5%
XPA.06.217 | 19.4% 0.4% 25.8%

XHA 06.567 | 0.9% 16.7% 31.1%
XHA 06,983 | -2.2% -2.5% 27.4%
XHA.06.275 | 0.0% 13.4% 26.2%

XHA06.189 | 16.9% 0.2% 31.6%

[00374] The affinities of the purified antibodies were determined by performing a series of
injections on the Biacore® 2000. The affinity and rate constants generated are relevant for
these antibodies binding the recombinant extra-cellular domain (ECD) of the prolactin
receptor (PRLR) at 25°C in an HBS-EP buffer system. A CM5 sensor chip with
approximately 5000-1000 RU of Protein A/G was prepared via standard EDC-NHS amine
coupling chemistries according to the recommended protocol from Biacore® Inc. and used
to capture the antibodies. The purified antibodies were diluted to roughly 1 ug/mL in HBS-
EP buffer for capture. Injection time required to give between 250 and 400 RU of antibody
capture was determined. The capture of the antibodies for the kinetic analysis was performed
by injecting the antibodies at 10 uL/minute for 1.5 to 3 minutes, depending on results of the

capture level optimization.
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<222> <223> (84)..(84) xaa can be any
wo oosmaksrally occurring amino acid  <4002et/us2007/076160
23  GlIn ser val seu Mir Gin Pro pro Ser

[00375] F)&I g §ée|;wGrl HrtkﬁP&WG}‘ilwgi ﬁetfgkiﬁ,frgmﬁ: ive concentrations
of PRIR EQRA T RFPITE’ SAF TS S&PSRySE-Sy St o 7oM
(ug/mb) REHFNE SR AR REF 2025 30° AR VAICASH® iected in
duplicate. ’I—ﬁ.ﬁf@ ﬁs §\ﬁ1]e Ij_oéide ﬁfﬁbergtivmf- Htrgﬁl]ﬁl}l:g?@ leylSLangmun
binding inteE%iﬁn Eléc&lg’%lagza}sanalysis was also performed for the IgG reformatted
construct of XPA.06.167 for both 1gG1 and Ig(G2 constructs.
[00376] Kinetic constants and affinities for binding of selected antibodies to ECD of PRLR
is displayed in Table 6 below.

Table 6. Affinity analysis resulis

ANTIBODY ko (1/Ms) kopr (1/5) Ky (M)
XPA.06.13] 3.4E+04 7.3E-05 2.1E-09
XPA.0G.158 1.1E+05 7.3E-05 7.0E-10
XPA.06.141 6.3E+04 5.3E-04 8.4E-09
XPA.06.147 5.5E+05 5.3E-03 9.8E-09
XPA.06.167 IgG1 2.3E+05 6.0E-04 2.6E-09
XPA.06.167 1gG2 2.1+05 5.72E-04 2.7E-09

[66377]  Similar procedures were used to determine kinetic constants and affinities for

additional antibodies (Summarized in Table 7, below).

Table 7

kon koff KD
XHA.06.642 9.2E+05 8.6E-04 934 pM
XHA.06.275 1.0E+06 3.4E-04 337 pM
XHA.06.983 7.3E+05 3.2E-04 43 pM

kon Icoff KD
chXHA.06.642 6.5E+04 5.2E-04 801 pM
chXHA.06.275 1LIE+06 22E-04 196 pM
chXHA.06.983 2.4E+05 1.0E-05 42 pM
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seg.txt lle Tyr Asp Mn Tyr Arg Arg Pro
wo 20818 Gly lle Pro Asp Amp Phe Ser 505&60s2007076160
Gly Gem Lys Ser Gly <hr Gem Ala Ser
1003781 Tééveﬁﬂﬁpﬁémé‘ér‘“@f’iﬂé%%ef@ BETTESE (& peiring
analysis) fmé é(}‘ﬁg &i ERA%ES&‘)&S%.H]RF& aAglbmry},w évqﬁ'léon assay
strategy. In V]a[l%c]}:\gb ac(;WdAfﬁbnﬂaéée%% gegegs%gﬁv either directly or
through a ca@w algffnb z\l}ézlllpﬁ%t(éw @@Féﬁlnmmi%ofét immobilized
antibody. MPRPSTAPY & TOTOR 1D LTS P ey 1ish
concentratioiTgi'@ﬂ?zlﬁ(ilﬁéi, glgiggnﬁamlgaaﬁi@ﬂles using a rabbit-anti-
mouse 186G A0S 2 Gl rvar Gl e Fetraitiwemteauenty
injected, 4nd@1¢@&o@ﬁl@é€%@%@rﬁh@xiy @1?(1)/ is determined. If the
two antibodig TP Gy 1B ArY LeE e F Cy&epbasarg! anibody
should also IS é%e@ Wnp}zféqqﬁfﬁwté)oﬂmgb I'Tt%two antibodies interfere or
compete, thezenzgw @‘?OM éfl§@ Ibcf?be\%nﬂlagvx@m] A to the ECD/first
antibody cor]m%. @qsg}ttﬁygngwmté@i @*UslmpWy@mﬂ54 above (if two
antibodies hg@?e@@e Héo@étrﬁlqmb MWIGW@V}IW& other for binding
to ECD and WM&'&W@%Wgﬁnﬁ Fo\y@ri%%i@@aﬂygﬁes from other
bins). The x@y%rg@ﬁéy%iwmétds@qﬂﬁwuﬂgpoﬁ@ml Sdihedies that bind
to the same @WeA@}{ftﬁhr e tHFWLB@?:OI?%@]sLd@e1@] herein or that
compete withfesh AgndsefibadnARFAIENGIU Asp Thr Ala
val Tyl’ Tyr Cys Example 8
Effect on PRL-induced PRLR, STAT5 & AKT phesphorylation by Western blot
[06379] The ability of selected antibodies to inhibit PRL-induced phosphorylation of
STATS and AKT was determined as follows. Cells were seeded overnight in 6 well plates at
a density of 3x10° cells/m] in phenol red-free RPMI/10% FBS. The following day, media
was replaced with serum-free RPMI for 30 min. In some experiments, anti-PRLR or non-
specific control antibodies were incubated with cells during this serum starvation period. 50
ng/ml PRL was then added to wells for 30 min, after which cells were rinsed once in PBS and
lysed in a buffer consisting of 50mM Tris-HCI, pH7.5, 150mM NaCl, ImM EDTA, 1% NP-
40, ImM Na30V4, 50mM NaF, 0.25% deoxycholate and protease inhibitors. Tubes were
spun down at 14,000 rpm in a refrigerated microfuge and lysates were quantitated using BCA
reagents. 30 pg of whole cell lysate was separated by 10% SDS-PAGE and proteins were
detected using phospho-specific antibodies for STATSA/B (Y694/Y699, Upstate) or PRLR
(Y546/Y611, in-house) and ECL. Equal protein loading was determined by staining with
antibodies specific for total STATS (BD) or PRLR (Zymed) or AKT (Cell Signalling).

102



859095 Thr Thr ryr Val Pro Tyr Ser Arg
wo 200s7¢psGly GinThr Lee val Thr 100105118 tus2007076160
val <210> 25 211> 110 <212> PRT .
Results of aﬁjégnwéerﬁgysoé?ﬁeéhoé agﬁlﬁosgeczfg achitﬁdé(éerRLR intracellular
phosphory IR P & HE 'GIF Pro Pro Gem Ala Ser Gly
Thr PrO Gly Gin 580#Be Seq.txt 202530
[hr Val As8*Fept{F S &I tedPro Gly
[00380]  ThiaexAlae Rrouk ySobeeruk oe0n35404 5 Heufiyrunti-PRLR
antibody. ASp Asn ASI Lys Arg Pro Apr Gly Val Pro

A%Q\Arg enlék OA;Q 1a§§9d§’§gpar§ﬂ¥1 Q}ft Jm¥§eav chains
5cr Gly Thr Ser Ala ser [Cu Ala lle ser

00381 Ty e AR 65 70 B SO SEGIURER G
?(H/?.(?é.Z”/%j&l %\%O - Fchtf?}gl %\fguﬁlg-ﬁ bﬁ%ﬁﬁc%c\)gl human antibody
1(-ier?t1f:ed usgéilﬁ I]If&ﬁa %@qg %th@lvofﬁ dj nélbcalt;lfﬁ gesource or
similar datal@sfys ci;fg/ t@IVVW?eE%e‘ﬁodwffﬁ }m{?gr zﬁdeubtibody. To select the

sequence of the humanized heavy chain, the murine heavy chain sequence is aligned with the

sequence of the human antibody heavy chain. At each position, the human antibody amino
acid is selected for the humanized sequence, unless that position falls in any one of four

categories defined below, in which case the murine amino acid is selected:

[00382] (1) The position falls within a complementarity determining region (CDR), as
defined by Kabat, J. Immunol., 125, 961-969 (1980);

[00383] (2) The human antibody amino acid is rare for human heavy chains at that

position, whereas the murine amino acid is common for human heavy chains at that position;

[00384] (3) The position is immediately adjacent to a CDR in the amino acid sequence of

the murine heavy chain; or

[00385] (4) 3-dimensional modeling of the murine antibody suggests that the amino acid is

physically close to the antigen binding region.

[60386] To select the sequence of the humanized light chain, the murine light chain
sequence is aligned with the sequence of the human antibody light chain. The human
antibody amino acid is selected at each position for the humanized sequence, unless the

position again falls into one of the categories described above and repeated below:
[06387]1 (1) CDR's:
[00388] (2) murine amino acid more typical than human antibody;

[00389]  (3) Adjacent to CDR's; or
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100105110 <210> 26 <211> 114 <212>
wo 20()3/9@'{ <213> Homo sapiens <400> 26 €hys2007/076160

al Gin Teti Teo Glu ser Gly Gly Cly Leo
[60390] (vaﬁsgle3 mm ml Xm?[_éﬁali% % éFOT_eO Amp
[00391] Tlhw@evc@y@ ﬁdafﬁeld@@l&(\ﬂynpﬁz@ T Pk selected as
follows: ~ Asn Ser Tyr 202530 Pro val His Trp Val
[00392] (Ampn@mm@i@q@{@s g!!ly t!nM§ ﬁj}% kﬁ%@%e]&@sem as
described ab\/@l 354045 Ala Val lle ser Tyr Asp Gly

n Thr L(}/S Tyr Tyr Ala Asp Ser Val
[60393] (%) 6 g%ﬁ%ﬁoﬁ f_o ing é?yenﬁ?gt}bﬁmle‘?ﬁ? sti%ueg,es C(KC éjl a leader
(signal) bGQLﬁlLC Eese I%iélrsil_ esnc'& We]elﬁxIpsEn as t 1ca1 of antibodlies;
[00394]  (B5POTES@ LW@IWM@P%CSHC‘SEFQT @pthe sequences that
follow the nﬁnqj/gﬂ\@@ﬁ}egkgpt @ﬁhthMals\‘/!avaWﬁr Vrs@ygt, which are
part of the n859 P Sn| gmp@ﬁ@gs@gﬁlﬂp@bﬁme@momam splice donor
signals; and ASp 7yr Trp Gly Gin Gly Thr Leu Ala
03951 ($A01QSL10T A ValS207 @l 581 Lk L2ne xba 1 sites

and cloning 5%1%12%ng§0§1ng%? HOMO SapienS

<400> 27 ,
Construction of humanized light and heavy chain genes

[00396] To synthesize the heavy chain, four oligonucleotides are synthesized using an
Applied Biosystems 380B DNA synthesizer. Two of the oligonucleotides are part of each
strand of the heavy chain, and each oligonucleotide overlaps the next one by about 20
nucleotides to allow annealing. Together, the oligonucleotides cover the entire humanized
heavy chain variable region with a few extra nucleotides at each end to allow cutting at the

Xba I sites. The oligonucleotides are purified from polyacrylamide geis.

[00397]  Each oligonucleotide is phosphorylated using ATP and T4 polynucleotide kinase
by standard procedures (Maniatis et al., Molecular Cloning: A Laboratory Manual, 2nd ed.,
Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y. (1989)). To anneal the
phosphorylated oligonucleotides, they are suspended together in 40 ul of TA (33 mM Tris
acetate, pH 7.9, 66 mM potassium acetate, 10 mM magnesium acetate) at a concentration of
about 3.75 uM each, heated to 95 °C. for 4 min. and cooled slowly to 4 °C. To synthesize the
complete gene from the oligonucleotides by synthesizing the opposite strand of each

oligonucleotide, the following components are added in a final volume of 100 ul:
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seq.txt Gin Ser Val LOU Thr Gin Pro Pro
wo esBersAla Ger Gly Thr Pro Gly Gin 1510&5us2007076160

Arg val Thr lle ser cys ser Gly ser ser ser

Asa lie Gly Mn Asn 202530 Tyr Val Ser

Trp W}é}r Gim@GhhdegrRroiGly Thr Ala Pro

LysoLom: Lel 354524 & 1y Asp Asn Asn

ASI?-S Plflg“Bcr My Val Pro Asp Arg Phe

Ser; 50560 Gly, Ser bys Sas.Gly Thr Ser

AlaSeriouAladieserntiy-keo Arg

65707580 S&F Gl ASh.Glu.Alg,Asp Tyr

Tyr cys GluwAdalrp Asp Asp Thr LOU
003981 @02090: AR My Bre Hlis Val ¥al BRE M¥na rigase is
added and ix@hllxtiM yt ;;hd: 1L'¥§xrlre§%11-(h£n¥ ailhﬂLj.QHmerase and ligase are
inactivated &QQ&Q%J‘D]‘Q@?&JIQPM 2(8&&‘11 ;'r%inl %@diggtjﬂgﬁene with Xba I,
50ulof 2 X%B;&&%%;%Adtqmg &%!ﬁﬂ% zf f]'rQlQ ,ﬁ.@%@ogja%r, and 50 u of
Xbalin5 uMgldgéAQ') thglgaclngno "l(éj %aﬁgg {@J}yubc:ﬂlx f&; %J.KQH °C, and then
purified on }/g§}| M&B@laﬁ%t@ l})ﬂriﬁed from a gel and cloned into the Xba I site of

the plasmid pUC19 by standard methods. Plasmids are purified using standard techniques

and sequenced using the dideoxy method.

[00399]  Construction of plasmids to express humanized light and heavy chains is
accomplished by isolating the light and heavy chain Xba I fragments from the pUC19
plasmid in which it had been inserted and then inserting it into the Xba I site of an
appropriate expression vector which will express high levels of a complete heavy chain when

transfected into an appropriate host cell.

Synthesis and affinity of humanized antibody

[00400] The expression vectors are transfected into mouse Sp2/0 cells, and cells that
integrate the plasmids are selected on the basis of the selectable marker(s) conferred by the
expression vectors by standard methods. To verify that these cells secreted antibody that
binds to PRLR, supernatant from the cells are incubated with cells that are known to express
PRLR. After washing, the cells are incubated with fluorescein-conjugated goat anti-human

antibody, washed, and analyzed for fluorescence on a FACSCAN cytoflnorometer.
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151015 ser Leo Arg Leo ser cys Ala Ala
wo 2008820:Gly rho Thr rho Ser Asn Ser 202583@us2007075160
Gly PIM- His Trp Val Arg Gin Ala Pro My
00011 ey 8B T VRIS A0AE I Al oot
antibody is ]ﬂ:éﬁsié?. stlnAaé?f@qveg)éfPﬂgwﬂy@W?mrw passage through
an affinity cﬂ\xian A@ﬁ)tsxé@ @3[%@3%61%%1,@Mﬁ?@v?ﬁ@ according to
standard tecl‘{nﬁr@l fécg@thp\?ahﬂgﬁaﬂzgﬁaglé\}d)ty“éatA(’éﬁthF ﬁrli.ginal murine
antibody is e T BB TO PO LG BN MeL ASP Scr
Leo Arg Ala Mu ASpuiiridla val Tyr Tyr
Cys 859095 Aa°Arg A KSR SEP Sy My
[06402] T:Hé]FxMQIcA‘S@styroﬁrrrﬁer@sﬁth}{u];lhﬂingineeredm
antibodies, alO@lLO@&fjchcln@ﬂuMﬁthﬂfeé/ﬁh b fS@@dﬁ)@%ﬂivity.
<2102 A58 Hmerasadaz, PRT <213>
Homo sapiens <400> 29 Gin Ser Val Leu
(004031 Brpp B pyes pfﬁa@&‘idmfgﬂg@f‘@wﬂﬁ fppescribed by

Studnicka [@If) @\?ﬁldmcka etal. U.S. Patent No. 5,766,886; Studnicka et al. Protein
Engineering 7: 805-814 (1994)] as a method for reducing immunogenicity while maintaining
binding activity of antibody molecules. According to the method, each variable region amino
acid has been assigned a risk of substitution. Amino acid substitutions are distinguished by
one of three risk categories : (1) low risk changes are those that have the greatest potential for
reducing immunogenicity with the least chance of disrupting antigen binding; (2) moderate
risk changes are those that would further reduce immunogenicity, but have a greater chance
of affecting antigen binding or protein folding; (3) high risk residues are those that are
important for binding or for maintaining antibody structure and carry the highest risk that
antigen binding or protein folding will be affected. Due to the three-dimensional structural
role of prolines, modifications at prolines are generally considered to be at least moderate risk
changes, even if the position is typically a low risk position. Figure 10 shows the light and
heavy chain variable region amino acid sequences of murine antibodies XHA.06.983,

XHA.06.275, and XHA.06.642.

[00404] Variable regions of the light and heavy chains of the murine antibodies are Human
EngineeredTM using this method. Amino acid residues that are candidates for modification
according to the method at low risk positions are identified by aligning the amino acid
sequences of the murine variable regions with a human variable region sequence. Any
human variable region can be used, including an individual VH or VL sequence or a human
consensus VH or VL sequence. The amino acid residues at any number of the low risk

positions, or at all of the low risk positions, can be changed.
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151013 Arg val Thr lle ser cys Ser Gly

wo 20088Ber Asn Ser Asn lle G|y SOP Ahn PCT/US2007/076160

~ 202530 Thr Val Asn Trp lyr Gin Gin Lou
[00405] Sﬁ”lﬂal]éfnlmlohl?ld'djsld sthai_mec d]d'lt for n‘gg Zfd igacccndmg to
the method ﬂ allzr{ the Kg amkrg)defe TS Ap tlﬂls a1 dentlged b}élllgnno the amino
weid seauensig ey WB“K% V”N? ﬁ“é Q(]ea BOBSEE Gy S e e
amino acid 1Ey1§e§éarn§cgwaiﬁ t§ é 'w ﬂllgog écFeL é é)OAi 811118 at all of the low

and m"d“a%é]f *GWO‘E Cﬁ“N&j @%’707580 Ser Lys Asp

[00406] D%§B %%Em!—&@;dﬁ?gggﬁéﬁ&&ly }L:Q/yaMQL}r(QQun V region
sequences aﬁ%@&’g@%qﬁm@i@y § Jm@&ly-ﬁgf;/e\( azjgnlﬂgf!;dences) are
constructed 33919 Jyglijrc’Ich gxgﬁq nﬂ?égs 1qu;|n§e$23f%? light chain V
region amlng) aBL equ%;]cg eHBé@ﬁ%&ﬁQ!@Q@diﬂm ct(ngﬁ]Mng the human
Kappa or La&@(la@élﬂ c;ra%olm%gt lHl %@1&@1%@&@ Ly tll'eggyy chain V
region ammygjdg&@ef J. %ecé llyeg{ 61}5111521](9(1 §@ A !EQ((lJJr AT gmng the human
Gamma-1, 2L'§§4§1§av Qy% L%N?géle&%h(hf J‘l/gctg-hcrof t;lﬁ promoter

(e.g., hCMVS mmsg) ég;? urQrag;!;{eM g%“&% 'EBuqu aﬂ gg I(!ﬂam 3

untranslated 1eg10n|§)£[. Qngc-:"vl n&%o%')ég'ﬁ]%ox 'y 5equenccsgie pending on their use for

transient expression or stable cell line development (US 2006/0121604).

[00407] For expression of Human Engineered™ antibodies using the aforementioned
vectors containing variable region sequences, at least four variants may be generated from
different combinations of low risk light chain, low+moderate risk light chain, low risk heavy
chain, and low+moderate risk heavy chain. In those instances when moderate risk changes
are not included in either or both of the light chain or heavy chain, fewer variants are

correspondingly produced.

Preparation of Expression Vectors for Transient Expression

[00408] Vectors containing either the light or heavy chain genes described above are
constructed for transient transfection. In addition to the Human Engineered™ antibody
sequences, promoter and light chain 3’ untranslated region described above, these vectors
preferably contain the Epstein-Barr virus oriP for replication in HEK293 cells that express

the Epstein-Barr virus nuclear antigen.
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354045 Ser Ala lle Gly Gly Arg Gly vol
wo 2088 Thr Tyr Tyr Ala Asp Ser Vol 505580/us2007476160
Tramil;xX% Gly Al qu— TI;Inr ”e Ser £ ASQl AS(293E Cells
100409] G MErAShiSenbou ARy AEGIuBASpus nd the ligh
chain or heaTyﬁImAIanvdltsﬁ?;d‘ﬁ%prz@yga@%@@@]&rﬁ«talﬁm HEK?293E cells as
described in@WO@@P G JTlFlpltTF hridisdAdas Ee@o@%ﬁo incubate for up
to 10 days aﬁlh@nﬂgslp @@ﬂﬁpps@iyvq_e@@m@@&oﬁ@p@ageung Protein A
chromatogrdp®- seq,txt Gin Gly Thr Lel> Val . r Val

1 l@ﬁ%ﬂa@& Eﬁée&%l\l?to“e@ Pﬁ%;ng)% CBR:[XC Development
213> Pomo sapiens <400> 31 Gin Ser

[00410]1 In addition to ineergd ™ antibody sequences, prpmoter and light
chain 3 um¥h1t% 16;?;?1&%{%& gvir%l gg) sS gr‘.{?ﬁaﬂf&ﬁ% EIelLlé%rte development
contain the s§ecm}t]f mm]§ e%@né Iﬂ;ucg',\s ne; Oé ?Isgé foiat%lectl:triﬁ (élIS or histidinol
- resistant t1§sfect n¥@h1 %ﬁxgﬁéyofg nal Vth r com“pctui.that @ntams one copy of
the heavy chén anf@ﬁ c&rgféeﬁ]}gﬁiﬁha] odlﬁgrlégll_ys LOU

L@jvhlopment of Permanently Transfected CHO-K1 Cells

[00411] The vectors described above containing one copy each of the light and heavy
genes together are transfected into Ex-Cell 302-adapted CHO-K1 cells. CHO-K1 cells
adapted to suspension growth in Ex-Cell 302 medium are typically transfected with linearized
vector using linear polyethyleneimine (PEI). The cells are plated in 96 well plates containing
Ex-Cell 302 medium supplemented with 1% FBS and G418. Clones are screened in 96 well
plates and the top ~10% of clones from each transfection are transferred to deep-well 96 well

plates containing Ex-Cell 302 medium supplemented with G418.

[00432] A productivity test is performed in deep-well 96 well plates in Ex-Cell 302
medium for cultures grown for 14 days at which time culture supernatants are tested for

levels of secreted antibody by an immunoglobulin ELISA assay for IgG.

[00413] The top clones are transferred to shake flasks containing Ex-Cell 302 medium.
Shake flask tests are performed with these clones in Ex-Cell 302 medium. The cells are
grown for 14 days in 125 ml Erlenmeyer flasks containing 25 ml media. The levels of
immunoglobulin polypeptide in the culture medium are determined by IgG ELISA or HPLC
at the end of the incubation period. Multiple sequential transfections of the same cell line
with two or three multi-unit transcription vectors results in clones and cell lines that exhibit

further increases in levels of immunoglobulin production, preferably to 300 pg/ml or more.
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354043 lle Tyr Gly Asn Ser Asn Arg Pro
wo20088pr5Gly Val Pro Asp Arg Phe Ser 5058560 s200707s160

Gly Ser Lys Ser Gll%l/}_i_'!'ctlﬁroser Ala ser Lou

Ala lle Sep Gly Le 5707580 Ser
[00414] f@{@eAgpt@E}‘iWMOA@piﬁivpgToypidWW@@m vectors and
all lines accipe AGP I GIYiA NG E14:859095. [fe=GhyleTPp 2006/0121604).
For ex amplwal:c‘iﬂhet@%ﬁ@s|ye@lmbﬂ'ﬁlr theyg, kB Tanoyal by filtration after
termination.| TR J1thE@ O 154 30 240> PuxaRh Tiitib} Gasses, if needed).
The column< 24P R 4Pk Brsstd @rirersapiensosdpBpolypeptides are
eluted from 82c@ihup. Ve riSimadior bf Ln@:[gd@iudg@th@’lytﬁ@ |zypool is held at a
low pH (pH Gy dogtimviad BiniPeo: @ lynGlyud 51Q16.Sek vira
inactivation ft@U AAredrey Sen &ysAlarAla-Sern Ghytheuriry the
product. ThEREARMEASPIASPFYIZO2EB0: GlysMetG@n virs
retaining fildrPpladeArge(SiarfderBsenGlyirk ysiGly thobiuate is further
pusified by (Biuig Tiip: ¥ &l 354045 Seruheil HerSe prddig does not bind.
Finally, the ﬁsﬂa@:hyn@dy‘ iSerclhn Wyﬁn}-ﬁyﬁn@\lﬁ ﬁcﬁp:tS@d’ the formulation
buffer throulitl-HODHO @hhyﬁn@tl:ys A\i[@tda ke pldam HeSefiion of at least 1
mg/mL and ARGIASP Asin Ser Lys Ash fhr Lou Tyr

Binding activity
[00415] The PRLR binding activity of the recombinant Human Engincered™ antibodies is
evaluated. Protein is purified from shake flask culture supernatants by passage over a protein

A column followed by concentration determination by Asse. Binding assays are performed as

described in other examples.

Example 11
Human engineered Antibodies

[00416] Three of the aforementioned murine antibodies were Human Engineeredm

generally as described in Example 10.

Human Engineering™ of the Prolactin Receptor Antibodies XHA .06.642 and XHA.06.275

[00417] For XHA.06.642, the heavy chain was Human Engineered™ at either 11 low risk
or 13 low plus moderate risk positions; the light chain was Human Engineered™ only at low
risk positions (14 changes) because all of the moderate risk positions already were human
amino acids. For XHA.06.275, the heavy chain was Human Engineered™ at either 7 low
risk or 11 low plus moderate risk positions; the light chain was Human Engineered™ at either

8 low risk or 10 low plus moderate risk positions.
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65707580 seq.ixt [Cu GIn Met Aar Ser
Leu Aro Ala Giu Asp ihr Ala vol [yr Tyr
Amino a(@i8,808095: AlanTheiShyitie Adg. Mal Adacd from XHA 06642,
XHA.06.275 an se variable regions were
assembeled in VWOH@%A?Q I‘S}{bﬁp ]%9253' ﬁ;&%ﬁb fbe 89; SEQ ID h%O 88 and
SEQ 1D NO: 90; 300D0B1L0nl e vakd br: val N R21L6B0 1D NO: 94; SEQ ID

NO: 92 and SE g g ?f i@ %@%?2 qﬂ 5%2 %w enerate the Human-
Engineered™ an% ie JO 5121 06 E J/ 1:cf' 275-2; 1M 75-3, he.06.275-4.

sapiens <400> 33 GIn Ser vol [Cu Ihr Gin

The coRESIRIRNB REEANR RS sl Yk NE BV QmQJy SR wndertined below
are at posu;ogééstﬂx_?xl%gﬁfﬂns\ﬁais Tlhsln Heh Sen g@@ ]Sl@r of 1&1]6 amino e}md
nsq<) underlined b%@\(/%ea[ Aﬁﬁi{tkéhgifgaro ]5;3 QG'BSI ]él 9 ’[hlouﬂtI 113 of
SEQ ID NO: 89. A@@pffsﬁlgj S’Eyr{[@]m Gir ket RPro c@| viriteAkgion low + moderate
fslgg ;g(ﬁr(l)in;g- ro aﬁﬁtsptbg()ml_é@%46&%HT?&5%—9PO%§?)6 'Suéﬁ‘) through 113 of
Asn Lys Arg Pre ser Gly val Pro Asp Arg
he.06.642 LC vaRRERIEK RORBOE GInGenLys Ser Gly Thr
DIVLTQSPDSLAYEIGAIATREE AR Ak 116 88Kl hPATY Y LASNRESGVPDR

FSGSGSGTDFTLTISPVQAEDVATYYCQHSGELPPSFGQGTKLEIK
he.06.642 HC Variable Region Low Risk (SEQ ID NO: 89):

EVQLVESGGGLVQPGGSLRLSCAVSGFTFSSYGMSWVRQAPGKRLEWVATVSSGGTYTYYPDS
VKGRFTISRDNSKNTLYLOQMNSLRAEDTAMYYCARHRGNYYATYYYAMDYWGQGTLVTVSS

he.06.642 HC Variable Region Low+Moderate Risk (SEQ ID NO: 90):

EVQLVESGGGLVQPGGSLRLSCAVSGFTFSSYGMSWVRQAPGKGLEWVATVSSGGTYTYYPDS
VEKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARHRGNYYATYYYAMDYWGQGTLVTVSS

he.06.275 1L.C Variable Region Low Risk (SEQ ID NO: 91):

DVOQITQSPSSLSASPGDRITLTCRASKNIYK YLAWYQEKPGKTNNLLIYSGSTLHSGIPSRFSGSGS
GTDFTLTISSLQPEDFAMYYCQOHNDYPYTFGQGTKLEIK

he.06.275 1.C Variable Region Low-+Moderate Risk (SEQ ID NO: 92):

DVOQITQSPSSLSASPGDRITLTCRASKNIYKYLAWYQEKPGKANKLLIYSGSTLHSGIPSRFSGSGS
GTDFTLTISSLOQPEDFAMYYCQOQHNDYPYTFGQGTKLEIK

he.06.275 HC Variable Region Low Risk (SEQ ID NO: 93).

DVQLQESGPGLVKPSQTLSLTCTVTGYSITSDYAWNWIRQFPGKKLEWMGYISYSGSTSYNPSL
KSRITISRDTSKNQFSLQLNSVTAADTATYFCARDYGYVEDYWGQGTTLTVSS

he.06.275 HC Varjable Region Low+Moderate Risk (SEQ 1D NO: 94):

QVQLQESGPGLVKPSQTLSLTCTVSGYSITSDYAWNWIRQFPGKGLEWMGYISYSGSTSYNPSL
KSRITISRDTSKNQFSLQLNSVTAADTAVYFCARDYGYVFEDYWGQGTTLTVSS
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65707380 Scr GiU Asp Giu Ala Asp Tyr
wo 200s82ypsCYyS Ala Ala Trp Asp Asn Ser Leg rcrus2007076160
859095 Asn Gly Trp val Phe Gly Gly Gly
Thr Lys 1Ru Thr Val Leu 100105110
he.06.983 IS2HEM r&%ﬂzrm Riz»HPRT <213>

gé\éhéigg%%ld}%ggégpﬁ TU\/iy ASEWE&&MX%&%&S%HYSASTRYTG

GIy 151015 Ser Cu Arg Leo Ser C S Ala
he.06.983 L. aris S

DIVMTQSEXGRSB0GH pr@ AR K@QSMHLIYSASTRESG
VPDRLSG{GS GTéFTFEi, 3 VAT YTSP%’%}Z%L K

he.06.983

DVQLVFSJ&’(EL’%@&%L%%AX é%ﬁ%@@}g@\%mwwmwsmss
TIY Y ADTGEBAXE Ry BN ArgiRhe AENT AMEYSERARPY WGQGTLVT

VS5 Asp Asn Ser Lys Asn ahr [Cu Tyr
he.06.983 1654085 BGok et Gin-Mets Ly Am

EVQLVES@Alac@lusASp A dlaess MDYV Ry RECHS EWV AYISSGSS
TIYYADSVKGRFTISRDNPKNTLYLOMNSLRAEDTAVY YCVRSGRDYWGQGTLVTY
S5

Example 12
Expression and Purification of he.06.642 and he.06.275 Antibodies

[60419] The Human Engineered™ he.06.642 and he.06.275 light and heavy chain V
regions were fused to human Kappa and Gamma-1 or Gamma-2 constant regions,
respectively. The heavy and light chain genes then were fused to a strong promoter and
efficient 3° untranslated region and cloned into transient expression vectors containing the
Epstein-Bar virus origin of replication

[00420] Antibodies were transiently expressed in HEK293 cells using separate plasmids
encoding antibody heavy chain and light chain sequences in the various Low or
Low+Moderate Risk combinations generally as described in Example 10. The ratio of heavy
chain:light chain DNA was 1:2. Transfection of cells was performed with PEI at a ratio of
DNA:PEI of 1:2 and a DNA concentration of 1 ug/ml.. The cell density was 8e5 cells/mL.
The DNA was prepared using standard Qiagen kits. The expression cultures were grown in
15293 media (Irvine Scientific) + 1% low Ig FBS (Hyclone) in 2 L flasks with 400 mL media
per flask. Culture conditions were 37°C, 5% CO,, and agitation at 90-95 RPM. After 5-7

days in culture, the culture medium was harvested and clarified as the purification input.
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859095 hr Thr Gly Ala 5cr Tyr His Ala
wo2008f@u Trp Gly GinLau Val 100110 Thr vadtuszee7e7s160

<21fl= 35 <211> 110 <212> PR1 <213> ‘
[00‘4211 B 18%1811 é)fa%li%eh% agi Lﬁj@g} nggn‘@}lic,]d S éef_svwé‘f)fl_dg 6f01‘ement1oned
antibodies Wéshﬂf;hévleﬁi lp?_ 8115? 8e§lgrp%ﬂl¥ é@?ﬁé wfﬁxlplljﬁgure supernatant
directly ovexéivoc};lfﬁaitgiﬁljzé I‘Rfi;&lvélﬂafrﬁ}( (ﬁFe Létlbcé]}e/ Elution of the
major peak %aélgyé’yngbgrlyﬂlifd)}é?eir Kglﬁ[ ﬂ%teéiy’zﬁgﬁyﬁ%ﬁto PBS and
concentratedz'w%%f@WPongtﬁgsé\?tmiTv} r@ﬁaﬂ@ﬁﬁl %Etét\éoff of 30 kD.
Final puritierFée éfg‘;o-rﬁlmﬂfg wyb mevgp[@ﬂrftgﬁ @% 4"61& %nal pools were
assayed for err(ilétosrlyrsﬂ%zﬁ ];ngp‘sFngSE?guAi‘éllp}:é I@'é)rﬁ the QCL-1000
Chromoserigly VAP A A PHES SerBOBSE0 Egs (ciow te
it of deiecg 4 SR I TR SErRATASEIERTAIE ™
he.06.642-2 ne %mﬁtt@@%wlggyiwggesgéﬁecﬁ(& 10/300 GL column
(GE Healthepgy Glu Ala Asp lyr Tyr Cys Ala Thr Trp
[00422] cﬁm.d&S{@ g&ﬂaEEiUo a purity of >95% in a single chromatographic step
followed by dialysis for buffer exchange. chXHA.06.642 is soluble in PBS at 3 mg/mL and
no major impurities or aggregation are detected as measured by size exclusion

chromatography.

Testing of Human Engineered Anti-human PRIR Antibodies by Flow Cytometr

{00423] CHO-K1 parental and human prolactin receptor (PRLR) expressing cells were
harvested, centrifuged and resuspended at approximately 5%10° cells/ml in 1X PBS
containing 2% FBS and 0.1% sodium azide (FACS buffer). Human engineered anti-human
PRLR and anti-KLH isotype control antibodies were diluted to 2X final concentration in
FACS buffer and added to appropriate sample wells (50 ml/well). For secondary antibody
and antofluorescence controls, 50 ml FACS buffer was added to appropriate wells. 50 mi of
cell suspension was added to each sample well. Samples were incubated at 4°C for 1 hour,
washed 2X with cold FACS buffer and resuspended in FACS buffer containing PE-
conjugated goat anti-human IgG (Jackson Immunoresearch, West Grove, PA) at a 1:100
dilution. Following a 30 minute incubation at 4°C, cells were washed 2X with cold FACS
buffer, resuspended in FACS buffer containing 1 mg/ml propidium iodide (Invitrogen, San
Diego, CA) and analyzed by flow cytometry. As shown in Table 7, the anti-PRLR antibodies

bind to the PRLR expressing cells but not the parental cells,
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859093 Asn Gly Pro val Phe Gly Gly Gly

wo 2008wsLys [Cu Thr Val Lau 100105110 ecrrus2e0re76160
<210> 36 <211> 112 <212> PHI <213>
Homo sapiens <400¥'36 Glu Val Gin Leu

PLRL Cell [GucGISer Gly Gly Gly kea Mah€sundrone

Sample ClvChv1E10HD car rr‘ﬁqff)@‘fwm [CL.Sar CudvEL

Auto. control, 155 9 o102 D5l PAG eshdsr TG o )P 2.66
cad-pE, 1&da Ala Ser Gly PhesliakiZheraer ASp Tyr 2.54
GAM-PE.1I91)2530 seq.-est G} MY ISP in \al Ara 2.58
MABLI67,iG5 .~ P, 338 I MABLIGLPAR 1% 2.58
KLHS.G2, (ST Ald FTOG1Y LYS Aol il Apiik TP VOI 2.66
he.06.642 3834045 Ala Lou ileSerPhe2ASp BR 3c 2.58
KLHS.GL MG e A amlee ol 2890 KEHSGU PARAEE o 2.59
he.06.642 36X PO TGS DT TTY T DY 30 054y SG Y PARY 2.57
he.06.642 3GIIRCIgsAro 'he Thr e betArgcAgp AAsn 2.55
chXHA.00. D3 A Thre Puf ZBEONEAGIN 2.56
chXHA.06.647 (), 1G5 | 373 [chXHA 06.647 (). PAR 2.55

OCUASNT Ser Lou Arg Ala GIUO ASp 1Thr Ala

val ryr Tyr Cys 85&09 eTpr Arg Gly Ala
Phe ASprie, iy Gl b T hidhakk=Val
[00424] A 'Qll;ty\éptllelcgiggiggl]irgﬂ%uman Engineered ™ antibodies determined by
Biacore analysis. Briefly, a CM5 sensor chip (Biacore) immobilized with Protein A/G
(Pierce) via NHS/EDC was used to capture approximately 600 RU of antibody on the chip
surface. Five concentrations of PRLR ECD beginning at Sug/mL (185 nM) and serially
diluted at 5x dilution to 0.3 nM were injected from lowest to highest concentration in the
kinetic titration injection mode, and 15 minutes of dissociation data was collected. The
experiments were double-referenced, i.e. an adjacent flow cell response was subtracted
automatically, and the response from a buffer injection experiment was subtracted from the
experimental data set. Kinetic and derived parameters (k,, k4 and Kp) were determined by
fitting to a 1:1 Langmuir model] using BiaEval software customized to the kinetic titration
injection mode. Affinity measurements of both chimeric and all Human Engineeredm 1

antibodies against human and cynomolgus PRLR ECD are summarized in Table 9 and Table

10.
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<210> 37 <211.> IM9 <212> PeT <213>

wo 2008pt@MO sapiens <400> 37 Gin Ser Valrcrusom07s160
Lou Thr cIn Pro Pro Ser Ala Ser Gly Thr
Pro Gly Gin 151015 &g Val Thr lle Ser

cysser le Ser Sep Ser ASO lle Gly &ep Chi2
chXHAR2TSIHNDEND A e $PEHE o T B i/ GEH)S 0.574
he. 06275 1ﬁr‘fn‘aﬁ"’” ARG AR ST AR S 0.594
he.0cl2@&Lb BISIY TNFAl8-110] LViSd@U |LOW.0E+05 0.532
he 0635404%4le Tyr Ash Asn AWEYS ArgoPird> 0.555
he.06.275-4 Hymap, |, 2|  52F-10. | 32504 5 ,Q 2@,@5,, 0.69
xIRGs MY, Mal ProAspATy Pheopen s 148
he 0§SIyISer L ys Ser GHPThr Set-Ma Sér@(@m 2.78
he OGA7s- y&om Gl L 1B, I G o AL TEHR 149
he.06.2 v~ LYY Y O 2 1y OY TR .19
he. o@szsm@}hb Ala Asp Ty Tyr Gysdila Alasd+p 12
Asp Asp Ser Leu 859095 Lys Pro val Phe
@l Gly [Ar Lyso{Cul Thrig/al Lou ka Chi2
chXHAmeﬂwSmerm 0> 3P 11> 1421 SPGT | 515
he.06,642-1 Hpman, | 2.06-00, T 33E04 | 1.7E«05 12.9
he.064423 MGV SapienEs4MO> g8t volan 12.6
chXHxh@ﬁMmsjnGlu SerGie Gly Gh-tou VolGin 12.6
he 0Q.02 1o ., cla RS S0 ) L EEAQS 8.29
he.08 (I 321N, ST O LTU Ly € ICOL iRy Ot 96 I
Cys Ala Ala Ser Gly Phe Shr Phe Ser Ser
Tyr Table 10
Sample ka kd KD Res SD
he.06.642 3-G11otl | 1.038(1)e5 | 3.828(5)e-4 3.688(5)nM 0.977
he.06.642 3 -G1 [ot2 | 1.02E+5 3.88E-4 3.799770M 1.06
1he.06.642 3-G2 9.801(1)ed | 4210(7)e-4 £.296(6)nM 1.054
chXHA.06.642 1.962(3%5 | 647E-04 3.296(5)nM 1.389
CHO.KLHG2-60 No binding No binding No binding No binding

[00425]

In order to compare rat and mouse cross reactivity using covalently immobilized

antibodies, a CM4 chip was coupled with he.06.642-2 and he.06.275-4 antibodies via

standard EDC-NHS amine coupling chemistries according to the recommended protocol from

Biacore® Inc. The PRLR ECD injections were performed at five concentrations in a three

fold titration series starting at 111nM and going down to 1.37nM. Regeneration was

performed with Glycine pH3.0. The affinity of all of the HE variants of XHA.06.642 and

XHA.06.275 are very similar to the affinity of the parental chimeric antibody. Antibody
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202530 Page 16 seg.txt Gly Met Ser Try
wo 200sNt@bsArg Gin Ala Pro sly Lys Gly feu oFhrrusaeoro7siso
Trn Val 3545 Ala Phe Tie Ser Tyr Asp Sl)é
he.06.642-2 Agﬁ tﬂg}\glz@‘ 'WLBeCc}nci_er%\LtgvA%ﬁug%?lv 5lnty It binds to Cyno
PRLR with SSd%%%eokT_ggng Igl}zt%}lymzig ﬁ%lﬁrhﬁ}nlﬁ)édége 06.275-4 binds to Cyno
PRLR with Aflpéi Ngﬁeﬁ@&ltgw E%HA)EJI‘FTIHW?% hT-%,WS 4 does not bind
effectively GEHFPSSO R e G TRt MHSEFTEleArd ' '
Ala Give Asprthpdidy sty rafiyly @ yiSselect HE Variants on
859095 LyweviehnGhndyrDMiibees Phe

Asp Tyr irp sly Gig Gy T Lcit

samfi® 0105110 Mal Thr 1 <210>a39 <21_ >7TKD (aM)
he.00.642-2 flpppn-21 2~ Bifn213% MAEESnianc 2.6
he.06.642-2Tyno 155t 5”"‘” ' ""EG‘F‘(S’%"V“" i 38.9
he.06.642-2 %kl > | OY ummer val'Ceu 16rdsin PTo 2.7
he.06.642-2Ryg Ser Ala’SeGly Thr Pr&'si Gin L9
Cyno KD/M& 15

Murine KD / Human KD = 1
Rat KD / Human KD = 0.75

he.06.275-4 Results

Sample kon l koff ] KD (aM)
he.06.275-4 Human 3.4E+05 4.5E-04 1.3
he.06.275-4 Cyno 1.3E+05 8.2E-04 6.4
he 06.275-4 Murin 2.1E+03 3.7E-02 17,613
he.06.275-4 Rat 0.0E+00 0.0E-00 0

Cyno KD/ Human KD =5
Murine KD / Human KD = 13,548
Rat KD / Human KD =

Example 14
Inhibition of BaF/PRLR Cell Proliferation and Survival and Inhibition of PRLR-
induced ERK1/2 Phosphorylation

[00426] Chimeric mAbs were analyzed for their ability to inhibit the proliferation and
survival of BaF/PRLR cells [Figure 11]. All chimeras tested were found to have retained
their potencies relative to their corresponding hybridoma clones. In fact, XHA.06.642 and
XHA.06.275 were found to have gained potency in this assay following chimerization. In
order to assess the PRLR signal-neutralizing capability of the chimeric antibodies in a human
breast cancer model, T47D cells were treated with Tug/m! mAb for 30 min prior to PRL
stimulation. At the same time, additional cell samples were incubated with antibody alone to

examine any potential agonism gained through chimerization of the antibody candidates. As
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Arg 5/al Thr lle Ser Cys Ser sly Ace Ser
wo 2008gPAGO tie Gly Ser Asn 202530 Tyr ¥aluszo07076160
rTrp T GIn Gin Lee ProGly ThrAla
can be seen f—"’% GLys Eeé“ﬁé‘iﬁ%‘?ﬂlﬁdf%“ﬂé P ASEOR PREinduced
ﬂgmlmg in MHDL ge ﬂl}b ]5% %Ge9r83 V\v&ieﬁ?glﬂg}}f{ﬁ?@{ PRLR signaling
I PHE S SOSBE0SY S Ly Ser el i<

1004271 SQQYQZ%QE%%ECQJN Md@lucﬁ‘l@!tﬁ%p&lﬁ/ (bl lity to inhibit

PRLR-inducdtYEREYS AT IR ASRASPR M -8 mpte 5 above.
859095 Ser sly Arg Vol Phe sly Gly Arg

F00428 F-?l}%lth%/ EOél xeqluﬁ rstv éiuﬂ 47E0ﬁ1xﬁgifﬁd in microtiter plates
in complete géﬁbg@%}@n eﬁj}g}x jj_g Ezﬁeﬂngzefeh <c?\r§=>w1th phosphate
buffered sahH: é}Fﬁg @&Biébﬁ gd o Zﬁjﬁgogﬁj d% éeé Ibzil I@}IGGWFM containing
0.1% BSA f@?ﬂ 11\_16165 Et&& (GTIej fg@ Ftﬁllﬂsg @'ﬁ? (LﬂVrL émevﬁ?odles was 40
el MeS S G SRy U5 SBP TR Ipy ity e 01% B
was added t%%ffnéyg]%%tﬂrl éf %%g}g/e; tf?yhgerfﬁ?ﬂp(ﬁcéwéﬂ Wolaetm for 30
minutes at 3@%[)}%@?\?&%2‘3?@5}‘@ |\§7twlcéfc'_(h}§3ﬁ—r?5 @lﬁ!ﬂl}Ar@uffel corntaining
detergents, c‘dﬁ;iﬁo Alﬁdpilﬁu(\,vt%aavlt%&@ r[]jlrlﬂfb %lldded to generate

cell lysates. The levels of phosphorylated ERK1/2 (pERK1/2) were measured using standard
ELISA according to instructions of DUOSET® IC Phospho-ERK1/ERK2, R&D Systems,

Inc. Results of a representative assay are displayed in Figure 13.
Example 15

A, Ability of mAb candidates to mediate ADCC against PRLR-expressing target
cells.

[60429] One of the intended mechanisms of action of anti-PRLR mAb is the ability to
mediate antibody dependent cellular cytotoxicity (ADCC). In order to assess the capacity for
ADCC of candidate antibodies, the T47D cells were employed as PRLR-expressing breast
epithelial targets. As shown in Figure 14, two of the chimeric anti-PRLR mAbs are capable
of inducing ADCC mediated by purified human NK cells. chXHA.06.275 was demonstrated
to induce approximately 30% specific lysis of target cells within 4 hr. Due to prolonged
generation time of chXHA.06.642, this candidate was not included in the original ADCC

assays.
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354045 Ser Lou lie Ser Trp Asp Sly sly
wo 2009@3ﬁThr Tyr Tyr Ala Asp Ser Val 505560usz07076160
s Gly Arg Phc ihr lle 5c¢cr Arqg Asp Asn
nig Pti?é)"ﬂ\“‘é‘ﬁ“ﬁ?’ Pty 88707580 Leo
[00430]  FmidViBtiAsrrSerbo RAPGAler GrucAlspsThstigated. In
this experimAgaVN/&l omqyﬁs@%e@@goggiy\\}ah@eﬁt@e|chXHA.06.642
for a period IlE81S e AdEPAY &trA\[@h'Fhm@W{@grﬁgppsrzyrm%nosticx was
employed iTFrior Gy @i 00 1061 LG GlyrThr B Walied eytokines.
1t was found FlarP¥igihdbdeS v& 20 @e ] frtR T475 BBt B R effect was
completely 2R Ted2 th B aipinor sﬂpi@rq@(ﬁA@ﬁﬁQé]ﬂp Bitificant regulation
of IL-1B, LS Er-Valibeo i Tim. Bin, RrouRrey 8aroAla-Ser mAb was
detected in tSLye]Ha{nBﬁo 'Gcﬁé Gins 1510 1b ﬁﬁn@mghﬂway may
contribute toﬁi@c&%i&yﬁesﬁ Ee@dyv&&ﬁlcﬁf i6-SerAsnH@ors and that
inhibiting thgl\XE(SeggAzSJﬂy W@yﬁh‘fnm p@tﬁfﬂaﬂ?ﬁpn;r MWEchanism of
action for A HERIM LegR EQn@cl;nyhr Val Pro Lys Lcu

C. In w!" T com?f)lnﬂ-tg)ﬂ'?tuugs l\xlilglll'zlmﬁ\%ﬂL 1§Aksy:§1ﬂgnotherapeutlcs

Pro Ser sly Val Pro Asp Arg Phe Ser
[00431] ngtg %@@sthty that a potential anti-PRLR therapeutic antibody may be

administered in conjunction with cytotoxic drug regimens in the clinic, the effects of such
combination therapies on cell survival in culture was investigated. To this end, BaF3/PRLR
cells were treated with chXHA.06.642 or chXHA.06.275 at various concentrations in parallel
with chemotherapeutics for 5 days, after which cell survival was assessed using CellTiter Glo
as a marker of cell number. An array of clinically-relevant and mechanistically diverse
cytotoxic agents were utilized in this assay: Doxorubicin (an anthracycline Topo i
inthibitor), Taxol (a microtubule stabilizing agent), Fludarabine (an anti-metabolite), and
Cisplatin (a platinum-based DNA cross-linking drag). It was found that chXHA.06.275 and,
to a greater degree, chXHA 06.642, synergizes with Doxorubicin to enhance cell death in
BaF/PRLR cells [See Figure 15]. The resulting differences in chemotherapeutic IC50 values
with and without anti-PRLR mAb chXHA.06.642 and chXHA.06.275 are summarized in
Table 12.
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Cly Ser Lys Ser Gly Thr Ser Ala Ser leu

wo 200sfbapdle ser Gly Leo Arg 65707580 Ser iGiliisz007076160
Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp
Asp Asp Ser Lou 858685 Ser Gly Trp val

CytotoxiPheeGly Sly @ly Thr [yscheo ihrdal LouxiA.06.275
100105110 910> 42 <219¥%19 <212> "™

PO BRT <213>HoMhe sapiens €400> 42 Glo™* ™

TaWal Gin LeotlowGlu ser Gly’8ty Sly Leo 245 nM

Frudar ek GiT P'U@i&(uﬁiy 1510ii Fréi@qhkcu Arg 93.8 uM
Leu ser Cys Ma Ala ser le Phe ThriPhe

46.8 nM

“PYAr oar Tyr'207530 Ser Vet ABh Trp|val

Arg Gin Ala Pro Gly Lys Sly Leal Giu irp
D. Anﬁ\é@Lﬁﬁrﬂgﬂ@MﬂiP hedehig.hyr Asp Sly

[00432] Ant bodles e!_eya§ g% a}/cre Aodu glgﬁ odac[;é\élolif] ation assays.

Figure 16 de 1ctst '&e cty ?7 o cent ons fc IIA 642 and Hurlan Engmeexedm

antibodies h °N Ser66 2- .onP -ind; e<95tat¥ osphorylation in T47D
%6‘?627]5§6 (55 é 'E RSh Ser 18U AR

ells. Both i&tfuneé;iote%\antagﬁ]]nst Ai)laopem S ev ncectby complete p-Stat5 signal

abrogation. y, neither anubody dlsplaye(}/ any agombtlc activity or cells treated
with mAb alone, Similar results were found for chXHA.06.275 variants. Thus, the Human
Engineeringm did not impact the overall antagonistic or agonistic qualities of these

antibodies.

[00433] The BaF/PRLR cell proliferation assay was utilized in order to determine relative
IC50 values of anti-PRLR chimeric and Human Engineered ™ antibodies [See Figure 17]. As
a result of these experiments, all Fuman Engineered ™ antibodies had approximately

equivalent potencies to murine counterparts.

Evaluation of Anti-tumor Activity of Anti-PRLR Antiboedy in a Nb2-C11 Rat
Lymphoma Model

[00434] A single-dose PD study was conducted with chXHA.06.642 in the Nb2-C11 tumor
xenograft model to determine whether the anti-PRLR mAb could reach the tumor and block
signaling. Antbody chXHA.06.642 was used in this study based on its affinity to rat PRLR
(described above). The PD marker monitored was p-STATS5, a downstream mediator of
PRLR signaling which can be detected using immunoblot or IHC methods. Since baseline p-

STATS Jevels in Nb2-C11 tumor xenografts were too low to adequately detect, mice received
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Ala [hr Arg Arg Ala lle Ala Val Ala Sly Ala
wo 20si2h@ Asp lle Trp Gly 100105110 Gin Siyrws200m076160
[hr Leo Val [hr val 115 <210> 43 <211> |
exogenous %?%%Rbﬂﬁwlg?i §$ncl§1ﬁmﬁn§§—6reﬂ é Ieéﬂb@).gthus provide a
more suitib A YT '@8F Val Leg Thr Gin Pro Pro Ser
100435]  IAl@iGerShp TFhiRre-CyyGhrebd10dGARgVh Nb2-Cel
tumor bearing Afirkl@ Sief-CyBrS-Bly SemAla SermAshrdl@jected with
saline [See Glyed I@AAG Q). 2025301 ShpVsal-AsnarE@ fiys teated with 10
me/kg chX A% €518 L@ ProShR[eAla R o luys: kegisG! veated
control aninla@0 354045 lle Tyr Asp Asn Asn Lys Arg

00a36) T TQ.REL VY ALEES, ASR ALY RNE S8 s with nb2-c11
tumor growé 9}?1551{@09, dS n|1¥1t1$ osre %Xécss%[iysvjys ;Ie_xlgorrmseg \I;/ifﬁ\lo%ce weekly
administraticsmeol% CIEQQA'%‘&%ZLE' %e§§£ﬂr€ !yALar?d% . r)gsing was initiated 4 days post
cell imp]alltzl@i%r?(@e?o?e%gnors were palpable) with chXHA.06.642 or KLLH 1gGt at 10
mg/kg, or a saline control. Four weekly intraperitoneal doses of mAb were given. The
model employed a conditional survival or time to progression endpoint, as these tumors
invade the muscle and are thus difficult to measure accurately with calipers. Tumors in the
chXHA.06.642 treated group were not detected until about 11 weeks post implantation (7.5
weeks after the 4™ mAb dose), when two of the 15 animals in this group succumbed to tumor
burden. The median survival in the saline and KLH IgG1 control treated groups was 20 days
post cell implantation (p <0.0001), at which point animals were euthanized due to tumor
burden. Animals in the chXHA.06.642 treated group gained body weight while the control

animals maintained or lost body weight, presumably due to disease burden.

[60437] A second efficacy arm was included in this study, in which animals with
established tumors were enrolled in the study 12 days post cell implantation {See Figure 20A
and B]. Mean tumor volumes were 135 mm? at the time of dosing initiation. Animals were
dosed intraperitoneally with 10 mg/kg once weekly with either chXHA.06.642 or KLH IgGl
control antibodies for 2 doses. Tumors appeared to fully regress by two days after the 2n
dose (3 weeks post-implantation). However, approximately two weeks later tumors started to
reappear in the mice. In comparison, the KLLH IgG1 control animals had a heavy tumor
burden, which had a mean volume of > 600 mm’. Since these tumors grow directly into the
muscle, mean tumor volume may be larger than that recorded by caliper measurements. The
median survival in both the saline and KLH IgG! groups was 23 days post-cell implantation
(p = 0<0.0001). As in the initial study, the animals in the chXHA.06.642 treated group
gained body weight while the control animals maintained or lost body weight. Thus, the

chXHA.06.642 mAb was effective against not only a low number of tumor cells (treatment
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Ser Cu Asp Glu Ala Asp Tyr Tyr cys Ala
wo 200s/kk@sTrp Asp Asp Ser Leo 859095 secpixiszoommrstso

~ Ser Gly Gin val val Phe Gly GIP/ Gly Thr
nitiation & ?sﬁfi_’é’tip*i’*ﬁrt\)hﬂ‘ltﬁﬁ PO0IOBITO Lo TGS e
established YA D1 IIGEIIPS'PRT <213> Homo
(004381 ‘Bapiens <400 ddoGSinval GHilEBTR i@t has the ability o
effectively il ag@ESHyGly Ghys e oo MabGIR PrenGdyaling within the
tumor, and iGye 1 BEQ DI SRELOU Mg beth SeXvEy$:iAl@nal has an
aggressive ABisB@mmly rho Thr Phe Asp Asp Lyr

2.02530 Gly met e Lip,val Arg Gin Val

Pro Gly Lys Gly Leo Glu Trp val 354045

Setrah™rig SEFTrp ASp el ‘GRY SErThi
00439 yeTyrcAlaidspSerovat 508360:kiysGhytA 0664
tested in Exﬁmg: Phengbnsi l@r@@mzﬁ{@DA@lp AsnmiSest QWSJ to stimulate
PRLR signafig i Tdurl @4y 6 5T0P580olrotiGinigneis in vivo was
evaluated. TASH-BBIkE0IAIG-Ala@]utAspokh finAdeon@haline, KLH
IgG1 controllykb Py EMIGHO 09 B8 Ak AFGR @ISt Gillye or 20 ug oPRL
by bolus injéan TAgFsPHioudskeREeor e Asp: Ashelirp Glyficant induction
of p—STAT‘S@j&ﬂobserved in tumors from the oPRL bolus treated animals, but not in the
saline control animals, as assessed by Western blotting, although it is slightly more variable
by IHC analysis (Figure 21). Levels of p-AKT and p-ERK were not increased by oPRL
stimulation in vivo. Significantly, treatment with chXHA.06.642, but not the KLH IgG1
control, demonstrated strong inhibition of p-STATS induction after oPRL bolus injection.
IHC analysis generally confirms this result. Significantly, p-STATS was inhibited in tumors
in 4 out of 4 chXHA.06.642 treated animals by both Western blotting and IHC analyses.

Example 18

PRLR Expression and Correlation of PRLR Expression with ER and Her2-neu
Expression
[00440] In normal tissues, PRLR expression, as quantified by RT-PCR, is highest in breast
and uterus followed by kidney, liver, prostate, and ovary. Levels of PRLR mRNA are lowest
in the trachea, brain, and lung (Pierce SK, et al., ] Endocr; 171 (1):R1-R4 (2001)).

[00441] Immunohistochemical (IHC) analyses may be carried out as follows. Frozen
tissue samples from cancer patients are embedded in an optimum cutting temperature (OCT)
compound and quick-frozen in isopentane with dry ice. Cryosections are cut with a Leica
3050 CM mictrotome at thickness of 5 um and thaw-mounted on vectabound-coated slides.

The sections are fixed with ethanol at ~20°C and allowed to air dry overnight at room
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100105110 Gly Thr Lou Val Thr Val 115
wo 2008 24:0> 45 <211> 110 <212> PRT <218%ws2007076160
Homo sapiens <400> 45 Gin Ser val Leu

temperature:T He i PRS BFSSet AlE SEr GBIy ThI PR
retrieved an«tﬂx;s} @ﬁﬁa‘i‘gimgnﬂ?ﬁfﬂfﬁs%w rﬁ)éné %)ratef%l, 0.1% Tween
20) for 30 mgyps € [P BEP PR SR ASH TIEUSTY G Ry ssociated
protein—specié'e 253@3@Wt&?g1ywrccr?ﬂ WPCGHJI a@ii)ﬁdESéllijuted in blocking
buffer (1 pg{mll.HoGl?)() I&PWEA@WOEW Lh%lu‘/i]_‘slé%ﬂ% 21_1034 Bith the blocking
buffer. The H@ITWHA%BﬁgﬁO%% ﬁet%cﬁflql'b?éogérlgw‘,e IgG + IgM
(H+L) F(ab’%epﬁéa%@ﬁu% apjh)@ @@fq%% te éié@{*t)}(tmidh‘e (1
mg/ml, Sign@mm@ Séé’p @(Pu IASJﬁu@ W%?éuﬁ‘sﬁi‘ﬁ?? and 0.003%
hydrogen pcwﬁmﬁpa Iﬁl ﬁ]qq% ﬂgﬁa'ﬂ@p‘h@eﬁ;elﬁ@ater—sLained with
hematoryn@BYGYBSer-eNkirarPhc Gly Gly Gly
[60442] ]\E;)mciw&xld@de-rgaiﬁsv&hdc@@sw@a-@m{igen) is used to test
reactivity wﬁz\l}Q% AﬁliﬁZMiM 6&1& asslgéd-EeﬁZ;l;é;ﬁfferent
established Jdﬁiﬁé&n%@@iﬁ!a%om the growth surface without using proteases, packed
and embedded in OCT compound. The cells are frozen and sectioned, then stained using a
standard THC protocol. The CellArray ™ technology is described in WO 01/43869. Normal
tissue (human) obtained by surgical resection are frozen and mounted. Cryosections are cut
with a Leica 3050 CM mictrotome at thickness of 5 pm and thaw-mounted on vectabound-
coated slides. The sections are fixed with ethanol at ~20°C and allowed to air dry overnight at
room temperature. PolyMICA™ Detection kit is used to determine binding of a cancer-
associated antigen-specific monoclonal antibody to normal tissue. Primary monoclonal

antibody is used at a final concentration of 1 ug/ml.

[00443] In order to investigate the incidence of PRLR expression and its correlation with
ER and Her2-neu expression, 122 invasive breast cancer patient samples were evaluated
using immunohistochemistry (IHC). Overall, 62/122 (50%) of the samples expressed PRLR,
58/122 (47%) expressed ER, and 32/122 (26%) expressed Her2-neu. Ninety-six (78%) of the
samples consisted of invasive ductal carcinoma, of which 48 (50%) expressed PRLR.

Among these samples, 24/48 (50%) also expressed ER+ and 13/48 (26%) also Her2-neu.

[00444]  All of the above U.S. patents, U.S. patent application publications, U.S. patent
applications, foreign patents, foreign patent applications and non patent publications referred
to in this specification and/or listed in the Application Data Sheet, are incorporated herein by

reference, in their entirety.
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,A00 46 Glu Vol GIn Lou Lou Glu Ser Gly
wo 2008/3dysGly Lee vai GIn Pro Gly Gly 1510iGvus2007076160
Ser Lee Arg Leu Ser Cys Ala Ala Ser Gly
00431 Tispd ThEPRE Thie 48 G 262836 Pro Matodiment of
the inventiog“éYem dva]bﬂlbéwe ﬂ)]\ wxpgspf)éﬂéﬁ]tj‘;tigygat‘tgwmodiﬁcations
may be madp RRQTEY T VAl IBA0A5 KL VPal TIE Ser
Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala AS
5cr val 505560 Lys Gly Arg Phe Thr lle
Ser Arg Asp Asn ser Lys Asn |hr Lou Tyr
65707580 Leu GIn met Aso Ser Leu Arg
Ala Glu Asp Thr Ala val iyr lyr Cys
859095 Ala Arg Gly Ala Glu lle Phe Asp
lle Trp Gly Gin Gly Thr Lee val
100105110 Thr cal <210> 47 211> 110
<212> PRT <213> Homo sapiens 400>
47 GIn Ser val Leu Thr GIn Pro Pro Ser
Ala ser Gly ihr Pro Gly din



51015 Arg val Thr lle Ser dye See Gly

Ser Ser Ser Asn lle Gly Ser Aso 202530
Whatis clafifsfl /ol Mn Trp Tyr GIn GIn Leu Pro Gly

Thr Ala Pro Lys Lee Lou 354045 seci.txt
1. An isol i p h f D NO:
withnaﬁizm?QMSsoiﬁﬁné% (aé\ ﬁﬁ%ﬁﬁ\g@nﬁ&t‘%&mg&;
(a) the cmhﬁdﬁﬂsmﬁﬁgﬁi%&% BOSS 60dBl\at positions 24
th h 38 ity ifi 3 h 401 Rf i j
sequence %@2@3@%@@2@3&&@2 SE AT SE T ATSY oo 56,

through 35,
positions 50 ﬁergSIyeL% g 66707580 Sers@iu o NOo: 90,

2. The anti&§Po@Ml%MAy %I%E&Va%lﬁql@é%blﬁpa humanized
antibody, aAw@@A@pi@@ﬂl@ﬂb@ﬁ%@@@@NW\@Wﬁl chain antibody
oran antbae"8&4 By sly Thr Lys Lea ihr val Leu
3. Th i i ibod
e S G EABRE <00 8 Gl >
Val Gin Leuvsliea slu Ser slyt. GJy G[)é Lea . .

ibody sequence’is an individual

4. The antiboﬁzéf C!#ST\ 3 wherein the human a
human seM@hdS 1R RRASYhSIYEus sequence, an individual human germline

sequence, or a human consensus germline sequence.

5. The antibody of claim 1 wherein the heavy chain constant region is a modified or
unmodified IgG, IgM, IgA, IgD, IgE, a fragment thereof, or combinations thereof.

6. The antibody of claim 5 wherein the heavy chain constant region is a modified or
unmodified IgG1, IgG2, 1gG3 or IgG4.

7. The antibody of claim 1 that has an equilibrium dissociation constant (Kp) of 1077,
107% or 10°° M or lower to PRLR.

8. The antibody of claim 1 wherein the light chain constant region is a modified or
unmodified lambda light chain constant region, a kappa light chain constant region, a
fragment thereof, or combinations thereof.

g. The antibody of claim 1 that inhibits PRLR intracellular phosphorylation.
10. The antibody of claim 1 that inhibits the induction of Statb phosphorylation.
11. The antibody of claim 1 that inhibits the proliferation of a breast cancer cell.

12. The antibody of claim 1 that is conjugated fo another diagnostic or therapeutic
agent.

13. The antibody of claim 1 that is purified to at least 95% homogeneity by weight.

14. A pharmaceutical composition comprising the antibody of claim 13 and a
pharmaceutically acceptable carrier.

15. A kit comprising a therapeutically effective amount of an antibody of claim 1,
packaged in a container, said kit containing a second therapeutic agent, and further
comprising a label attached to or packaged with the container, the label describing
the contents of the container and providing indications and/or instructions regarding
use of the contents of the container to freat breast cancer.
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151015 Ser Lea Ary Leu Ser Cys Ala Ala

ser sly Phe Thr Phe Asp Asp Tyr 202530
16. The kitgfyldheip BereT Hy Yeitiikr§ it oAt iPeorra{jed syringe.
17. An isola}8 Mcjéamaﬁ}hbs-rtﬁp %%giﬁé%ﬁpﬁiagmmsilg a
variable Ii'gn@@epnj_ G - ) e F a'|v9(|;a g &eavy chain
amne a"’“/i%‘i&‘ﬁ%"éer"%@gd‘ég;%o Lys Gly Arg Phe Thr
SR o B e A AT A S EIS ST o8B 5 000 o
lower than hy Bo-ébIbBRheaniia rRel Aso ser Lea
19. The an’ﬁb’&%f‘a@m@&' té‘c%;?m-l;hgapﬂﬁdy tﬁ‘l &ygcllwarqyrﬁam of human
PRLR, the 809085 kbnashrg shnPiierAsp Rrexifapi@hyomain of rat
PRLR Gin sly Ihr Lea Val Thr Val 100105110
20. The antiRzecdQing 24 §am 110 Frat PR3 PRIMEcRBGdsmain murine
and rat PREE AN S BIRINE LAGEL USSP Val L 86"
!2'1!:\;?16 _anm’ibyl(yfrql.@lr@?pfmetgeéz tgﬁz aa%t;egpgﬂv 'f&htihepmvy chain and
ot e P B T 15 105 “Arg Volhr fie Scr Cys Sor

sly Ser Ser Ser Asn lle Gly Ser Asn

202530
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<110>
<120>
<130>

<150>
<151>

<150>
<151>

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

<400>

sey.txt 4045 lle Tyr Asp Asn Asn Lys Arg

Pro Ser Gly Val Pro Asp Arg Phe Ser

505560 CESI ENSs.rLL ?Nzﬁﬁlﬁ Gly Thr Sep Ala
. Acr LOURlalle Ser Mb, Ls 65707580

*Ser (flu Asp Glu Ma Asp Tyr Tyr Cys Met

Z:;;jiﬁcé TrpPré 68 Ask Ald 8590095 ifrp val

Phe Sly Lily Aro Thr Lys Les Thr Val Lou
S0/266400105 <210> 50 <211> 114 <211> PRT
60/946366213> Homo sapiens <400> 50 Glu Val
2007-063f Leu Leu Glu Sep Sly Sly Sly Lou Val
% Gin Pro Gly Sly 151015 Ser LOU Arg Lou
PatentIG & CYs Ala Ala Sep Gly Phe Thr Phe
1s4¢  Lys Ser Ser 202530 PrO Met His Irp Val
homo saf¥EgsGin Ala Pro Gly Lys Sly Ley Glu Trp
1 Val 354045 Ser Sly val Ser irp Asn sly

atgaaggaaa atg%?aﬁr&;cFFﬁcwstmt%F A%cﬁtgécli \féaltcacctgc

cttctgaatg gac ctggaaaa cctgagatct ttaaatgtcg ttctcccaat
15} 9

aaggaaacat tcacctgctg gtggaggcct gggacagatg gaggacttcc taccaattat

tcactgactt accacaggga aggagagaca ctcatgcatg aatgtccaga ctacataacc

ggtggcccca actcctgeca ctttggcaag cagtacacct ccatgtggag gacatacatc

atgatggtca atgccactaa ccagatggga agcagtttct cggatgaact ttatgtggac

gtgacttaca tagttcagcc agaccctcct ttggagctgg ctgtggaagt aaaacageca

gaagacagaa aaccctacct gtggattaaa tggtctccac ctaccctgat tgacttaaaa

actggttggt tcacgctcct gtatgaaatt cgattaaaac ccgagaaagc agctgagtgg

gagatccatt ttgctgggea gcaaacagag tttaagattc tcagcctaca tccaggacag

aaataccttg tccaggttcg ctgcaaacca gaccatggat actggagtgce atggagtcca

gcgaccttca ttcagatacc tagtgacttc accatgaatg atacaaccgt gtggatctct

gtggctgtcc tttctgetgt catctgtttg attattgtct gggcagtgge tttgaaggge

tatagcatgg tgacctgcat ctttccgeca gttcctggge caaaaataaa aggatttgat

gctecatctgt tggagaaggg caagtctgaa gaactactga gtgcocttggg atgccaagac

tttcctccca cttetgacta tgaggacttg ctggtggagt atttagaagt agatgatagt

gaggaccagc atctaatgtc agtccattca aaagaacacc caagtcaagg tatgaaaccc

acatacctgg atcctgacac tgactcaggc cgggggaget gtgacagccc tteccttitg

tctgaaaagt gtgaggaacc ccaggccaat ccctccacat tctatgatcc tgaggtcatt

gagaagccag agaatcctga aacaacccac acctgggacc cccagtgcat aagcatggaa

ggcaaaatcc cctattttca tgetggtgga tccaaatgtt caacatggec cttaccacag

cccagccage acaaccccag atcctcttac cacaatatta ctgatgtgtg tgagcetgget

rPage 1

60
120
180
240
300
360

480

720
780
840
900
960
1020
1080
1140
1200
1260
1320



gtgggccctg
tcctctcaaa
agcttccatt
tttggetecg
ttatcattge
gagaacaata
gtgccagatc
ccatcacttyg
aagtgcaggc
<210> 2
<211> 622
<212> PRT
<213> Homo
<400> 2

Met Lys Glu
1
Leu Asn Thr

Ite Phe Lys
35

Arg Pro Gly
50

His Arg Giu
65

Gly Gly Pro
Arg Thr Tyr
Phe Ser Asp

Pro Pro Leu
130

Pro Tyr Leu
145

Thr Gly Trp

Lys Arg Arg Phe Thr ile Ser Ary Asp Asn
Ser Lys Asn Thr Leu Tyr 65707580 Leu
GIn Met Asn ser Leen Arc Ala Glu Asp Thr
“AfaVal tﬁ? cys 858065 Ald’ “rggt%Faaa
“RAProA Eﬂé’% Sp'1ie Tr;ﬂéﬁ/gé?ngétﬁ?“
TR e “a%?aéf‘foiﬁitd%‘ﬂo Thrvdl 2105
RO PIRTIE SPITPRTILITES Hors) ™
eERpIENS A0S BICIN Ser VarTedthr”
I Pro BrY Sef Ala SerGiy 11ir Pré’Sly?
BN TSTOIE Pale 238y (Rt Ao VAT THe
Y SRrEYE €8T Sly THETHE See SEr e
By SRS 202530 Tir VAt ‘Asn Trp Tyr
Gin Gin Tes Pro Gly The Ala Pro LyS
Leo Lou 354045 11c tyr Asp Asn ASH
sap\#&sArg Pro Ser Sly Val Pro Asp Arq Phe
ser 5055G0O Gly setLys ser Gly Thr Sela
ASEd LECAIAHESER Sly T8 'Arge: Leu Phe

Cys Leu Leu Asn Gly GIn Leu Pro Pro Gly Lys Pro Glu
20 25 30

Cys Arg Ser Pro Asn Lys Glu Thr Phe Thr Cys Trp Trp
40 45

Thr Asp Gly Gly Leu Pro Thr Asn g%r ser lLeu Thr Tyr
55

Gly Glu Thr Leu Met His Glu Cys Pro Asp Tyr ile Thr
70 75 80

Asn Ser Cys His Phe Gly Lys GlIn Tyr Thr Ser Met Trp
85 90 95

Ile Met Met val Asn Ala Thr Asn Gln Met Gly Ser Ser
100 105 110

Glu Leu Tyr val Asp val Thr Tyr Ile val Gln Pro Asp
120 125

Glu Leu Ala val Glu val Lys GIn Pro Glu Asp Arg Lys
135 140

Trp ITe Lys Trp Ser Pro Pro Thr Leu Ile Asp Leu Lys
150 155 160

phe Thr Leu Leu Tyr Glu Ile Arg Leu Lys Pro Glu Lys
165 170 175
Page 2
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657075S0 See slu Asp Gip Ala Asp Tyr
Tyr Lys Ala Ala Trp Asp Asp See Leo
859095 ASH My Val:\al Phe Sly Gly Gly
Al e Th1r Lzys Leo Thr Vol Leg 110511(1) <glo>
Aa AT Gl RS L3191 $ 1 18 MR £25Pot 31 3kHoMmE’
sapiens <400> 52 Glu Val Gin Leo Leo
He teu 368 “YGSEESIy Sl 'Sy Tep Al 'Gid B My Sly
151015 See LeU Arg Leo See Cys Ala
s 08 AP MAH SEr Sy BHE 1URrBh st SerTyr'e
202530 Ala met Ser Trp val Arg Gin Ala
S35 H1e Pro sep S [Ys"SIyLéd My Trp val 35/£045
Ser Sly Vol Sly Ser Scr sly val ASH The
val ala val Lepgpraje Xih ASH Sk Vel 50556045 Sy
Arg Phe thr lle See Arg Asp Asn See Lys
Ala Leu Lys SInEH THE't' G THE 65707580 (e Sifi Met
Aso ser Leo Ary Ala Glu Asp The Ala val
cly pro Lys NITyysTyr €Y B5I095 Ala ‘Arg N al Gly Ala
Thr ser see Thr His Phe Asp Tyr Trp Sly

Ser Glu Glu Le€3$FP ser Ala Leu Gly Cys Gln Asp Phe Pro Pro Thr
290 295 300

ser Asp Tyr Glu Asp Leu Leu val Glu Tyr Leu Glu val Asp Asp Ser
305 310 315 320

Glu Asp GIn His Leu Met Ser val His Ser Lys Glu His Pro Ser GlIn
325 330 335

Gly Met Lys Pro Thr Tyr Leu Asp Pro Asp Thr Asp Ser Gly Arg Gly
340 345 350

ser Cys Asp Ser Pro Ser Leu Leu Ser Glu Lys Cys Glu Glu Pro Gln
355 360 365

Ala Asn Pro Ser Thr Phe Tyr Asp Pro Glu val Ile Glu Lys Pro Glu
370 375 380

Asn Pro Glu Thr Thr His Thr Trp Asp Pro GIn Cys Ile Ser Met Glu
385 390 395 400

Gly Lys Ile Pro Tyr Phe His Ala Gly Gly Ser Lys Cys Ser Thr Trp
405 410 415

Pro Leu Pro GIn Pro Ser Glin His Ash Pro Arg Ser Ser Tyr His Asn
420 425

ITe Thr Asp val Cys Glu Leu Ala val Gly Pro Ala Gly Ala Pro Ala
435 440 4
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100105110 Sly Thr Leo val Thr Val 115
<210> 53 <211> 110 <212> Psi <213>

Homo sapiens seqdxt-<400> 53 Gin Ser
Val Leo Thr GIn Pro Pro ser Ala Scr Gly

S5t STRIMPYG By G150t dig VAl ThY e

Rz 7 8L Rbfi 202530 ThEVEI &R Trp Ty

~ GIn Gin Leo Pro Gly Thr Ala Pro Lys Leg
ser Phe is sef gl SEAGAS M TyILATE RAM GIUMER Ay

Pro Ser Gly Val Pro Asp Arg Phe Ser
clu Lys Thr PR GIEEEY iy Sekik ys Ser Cly Selis Al

_ Ser Leo Ala lle Mr Gly Leo Arg 65707580
His Lys val ASRP G ASPAGIUCAREASH TTYEEYr EYS AlA
Ma frp Asp Gly Ser Leo 859095 Ser Ala
Glu asn ser CIYPys\P&Y PREGRIGIY (5 TRCLYS1LES Thr

val Leo 100105110

Glu Tyr Ala Lys val Ser Gly val Met Asp Asn Asn Ile Leu val Leu
545 550 555 560

val Pro Asp Pro His Ala Lys Asn val Ala Cys pPhe Glu Glu Ser Ala
565 570 575

Lys Glu Ala Pro Pro Ser Leu Glu GlIn Asn GIn Ala Glu Lys Ala Leu
580 585 590

Ala Asn Phe Thr Ala Thr Ser Ser Lys Cys Arg Leu Gln Leu Gly Gly
595 600 605

Leu Asp Tyr Leu Asp Pro Ala Cys Phe Thr His Ser Phe His
610 615 620

<210> 3

<211> 70

<212> DNA

<213> Homo sapiens

<400> 3

gggacaagtt tgtacaaaaa agcaggctac gaaggagata tacatatgaa ggaaaatgtyg

gcatctgcaa

<210> 4

<211> 79

<212> DNA

<213> Homo sapiens

<400> 4

gggaccactt tgtacaagaa agctgggttt aagctccgtg atggtgatgg tgatgtgctc

catcattcat ggtgaagtc

Page 4
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<210> 54 <211> 11.6 <212> PRT <213>

Homo sapiens <220> <221>

misc_feature <22224133)..(103) <223>
1% 3 Macan he any naturally occurring amino
515 Pomo ssaGid <400> 54 Glu Val Gin Leo Leo Glu
<400> 5 Ser Gly Gly Gly Leo Val Gin Pro Gly Gly
gggacaagtt IIBYHY BSEF e ARG TaG8EF cys Ala Ala
210> 6 Ser Gly Phe Mr Phe Ser Ser Tyr 202530
51 oma Gly met His Trp Val Mg Gin Ala Pro Gly
<213 Homo sap\FESGly Leo Glu 'fro Val 354045 Ala Ala

cAgerecga aoolRBGr TYR GGV serThr Lys Phe Tyr Ala
AS Ser val 505560 Lys Gly Arg Phe Thr

210> 7, lle Ser Arg Asp Asn ser Lys Asn Thr Leo
313 o <ad 65707580 Leo GIn Met Mn Ser Leo

Homo sa
400> 7 Arg Ala Mu Asp Thr Ala Val Tyr Tyr eye

gaaggaaaat gtggcatctg caaccgtttt cactctgcta ctttttctce

<210> 8

<211> 50

<212> DNA

<213> Homo sapiens

<400> 8
cgttttcact ctgctacttt ttctcaacac ctgecttctg aatggaggag

<210> 9

<211> 50

<212> DNA

<213> Homo sapiens

<400> 9
caacacctge cttetgaatg gaggagcaca tcaccatcac catcacggag

<210> 10

<211> 50

<212> DNA

<213> Homo sapiens

<400> 10
cacatcacca tcaccatcac ggagctcagt tacctcctgg aaaacctgag

<210> 11

<211> 55

<212> DNA

<213> Homo sapiens

<400> 11
gggaccactt tgtacaagaa agctgggttc actgaactat gtaagtcacg tccac

<210> 12

<211> 48

<212> DNA

<213> Homo sapiens
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859098 seg.txt Ala Ser Gly Val Tyr lyr
Xaa Gly Met Asp Val Trp Gly GIn Gly Thr
100105110 Ley Valdhsval llo <210> 55

Sogacaagte torsaddb® 40524 22 RER <R k37 Homo
sapien <400> 55 GIn Ser Val Leu Thr GIn

219 3 Pro Pro Ser Ala Ser Gly Thr Pro Gly GIn
315 e .1810 Arg Val Thr lle ser eye ser Gly ser

Homo s

<4005 Thr 5cr Asn ale ely ASH Ser 202530 His
cagocticga aofal{r Tep- Py Gl Gl LEy Pro“Gly Thr
10. 14 AlaProLys Lou Lou 354045 lle Tyr Asn
<21l> 49— Asp Mn Lou Ary Pro Soy Gly Val Pro Asp

<212> DNA

<213> Homo safyggsPhe nor 505560 Gly nor Lys nor Gly

51905244 o JL0OT AlRnorLou Ala lle nor Gly Leu
gragsaaeat 9K rg 65707580 Ser Glu Asp Glu Ala Asp

<210> 15 Tyr Tyr Cys GIn nor Tyr Asp Ser Ser Leu

<211> 48
<212> DNA
<213> Homo sapiens

<400> 15
cgttttcact ctgctactit ttctcaacac ctgecttctg aatgttea

<210> 16

<211> 49

<212> DNA

<213> Homo sapiens

<400> 16
tctcaacace tgccttctga atgttcagec agaccotect ttggagetg

<210> 17

<211> 49

<212> DNA

<213> Homo sapiens

<400> 17
cgtgatggtyg atggtgatgt gctccatcat tcatggtgaa gtcactagg

<210> 18

<211> 47

<212> DNA

<213> Homo sapiens

<400> 18
caagaaagct gggtttaagc tccgtgatgg tgatggtgat gtgctcc

<210> 19

<211> 37

<212> DNA

<213> Homo sapiens

<400> 19
gggaccactt tgtacaagaa agctgggttt aagctcc

<210> 20
Page 6
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<211> 115
<212> PRT
<213> Homo

<400> 20

Glu val Gln
1
Ser Leu Arg

Gly Met His
35

Ala val 1le
50

Lys Gly Arg
65

Leu GIn Met
Ala Thr pPro

val Thr val
115

<210> 21
<211> 110
<212> PRT
<213> Homo

<400> 21

Gln ser val

1

Arg val Thr

Thr val Asn
35

Ile Tyr Asp

50

Gly Ser Lys
65

ser Glu Asp

859095 lle Gly Trp met Phe Gly Gly Gly
Thr Lys Leo Lys Val Lou 100105110
<210> 56 <211> 116.s212> PPT <213>
Homo sapiens <400> 56 Glu val GIn Lou
**feli Glu ncr ely Gly Gly Lou Val GIn Pro
Gly Gly 151015 nor Leo Arg Leu ser eye
“CAATE S8 BlY theyiHF PR Sef Roi Ty
202530 Ser Met Asn Trp vs/ Arg GIn Ala
sePrerGYy Ly BIRELOY Biu'Trp Vel 4645 "
Ala Val lle ser Tyr Asp Gly nor Asn Lys
TTYRITVP Al A SER val 508560t yE Gly
Arg Phe Thr lle Ser Arg Asp Asn ser Lys
SeASH THr Lo TY1"65707580 Page 28 V2!
seq.txt Lev Gin Met Asn Ser Lev Arg Ala
PRSIt ASpSThi AREPMET EJ-FytCYE 859095

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

val val val ala pro Gly Tyr Trp Gly GIn Gly Thr Leu
100 105 110

sapiens

Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
5 10 15

Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn
20 25 30

Trp Tyr GIn Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
40 45

Asn Asn Asn Arg Pro Ser Gly val Pro Asp Arg Phe Ser
55 60

ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
70 75 80

Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu
85 90 95
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Ala Arg Lea Asn Arg Ala Gly Ala Phe Asp
lle Up Gly Gin Gly Thr 100105110 Lea
Val 11w val 115 <210x57 <211> 110

ser Gly Pro Va€2|1e2aPﬁP@ﬁZrlBEyH@m&[ﬂve]nL&A.00> 57

%in Ser Val Le¥’Thr Gin Pro Pt8 Sep Ala

<2105 22 Set- Gly Thr Pro Gly GIn 151015 Arg val

21> N4 Thrlle ser cys ser Gly Arg ser ser Asn lle

<213> tomo sagijysSer Asn 202530 Thr Val Asn Trp Tyr

<400> 22 Gin Gin Lea Pro Gly Thr Ala Pro Lys Lea

Glu val Gln Ley ae SBAGASTIETHY 1155 ASA'ASH Birf Arg
Pro Ser Gly Val Pro Asp Arg Phe Ser

ser Leu Arg LeBGF5EO Gy BEELYY Ser Bly FHESEr Ala
Ser Lea Ala lle Ser Gly Len Arg

Gly wet ser TrEFOFEED Jer GIE'ASY Cu AfaASP T
ryr Cys Ala Val Trp Asp Gly Ser Lea

Ala Ile Ile Ser Tyr Asp Gly Ser Tyr Thr Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr ;yr cys
85 90 5

Ala Arg Ala Ser Ser Thr Ser Asp Tyr Trp Gly GIn Gly Thr Leu val
100 105 110

Thr val

<210> 23

<211> 110

<212> PRT

<213> Homo sapiens

<220>

<221> wmisc_feature

<222> (84)..(84) .

<223> Xaa can be any naturally occurring amino acid
<400> 23

Gin Ser val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
1 5 10 15

Arg val Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Asn Asn
20 25 30

Ala val Asn Trp Tyr Gln GIn Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45
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Ile Tyr Asp
50

Gly Ser
65

Ser Glu

Lys

ASp

Asn Gly Pro

<210>
<211
<212>
<213>
<400>

Glu val
1

Ser Leu
Gly Met

ser Gly
50

Ltys Gly
65

Leu GIn
Thr Thr
val

<210>
<211>
<212>
<213>
<400>

Gln Ser
1

Arg val

24
113
PRT
Homo
24

GIn

Arg

Ser

35

Ile

Arg

Met

Tyr

25
110
PRT
Homo
25

val

Thr

859095 Ser Gly Trp Ala Phe (fly Gly Arg
Thr Lys Leo hr Val Lou 100105110
<210> 58 <211> k112> PR-IS
Asr<B A3y Iﬂ@m@ sapiens @4@0@5&@4@ Val
Gin Len'Leg Glu Ser GIY'Gly Gly Lea cal
serGH) ProsGINE @WLJ&E)HJ@]ISeS@d’ LeaArgg
Lea Ser cys Ala Ala Ser Gly Phe Thr he
a8k RErHIY202530 GlyrrmetHiS I
AYg Gin Ala Pro Gly Ly5 Gly Lev Iu Trp
vaVak 354045 Page. 27 seg.tSer [Cule
106y ip Asp Cly*€ly 5cr Thr Tyr Tyr Ala AS
Ser Val 505560 Lys Gly Arg Phe Thr Tie
ser A g Asp Acer Lys Asn Thr [cu Tyr
5288707580 [cu Gin Piet Asn Ser Leu Arg

Ala Glu Asp Trr Ala Val Tyr Tyr Cy
LqugﬁQCEQQSSer Gly Gly igy Lteu val Gin Pro %éy Gly

Leu ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30

Trp val Arg GIn Ala pPro Gly Lys Gly Leu Glu Trp val
40 45

ser Trp Asn Ser Gly val val Ala Tyr Ala Asp Ser val
55 60

phe Thr Ile Ser Arg Asp Asnh Ser Lys Asn Thr Leu Tyr
70 75 80

asn ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

val Pro Tyr Ser Arg Trp Gly GIn Gly Thr Leu val Thr
100 105 110

sapiens

Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
5 10 15

Tle Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn
pPage 9



Ala Arq Gly Trp Phe Asp Pro Trp Gly din

Gly Thr [Cu Val Thr Val 100105110

<210>59 <211> 110.5212> PR' <213>
2°Pomo sapiens’€400> 59 Gin Sér Val [Cu

Thr val Asn TJW @ﬂ?‘ (HKQ(P“QOS@}[ AIaA%errrGlysTLm BEO
3% Gly Gin 1511915 Arg Val Thille Ser Cys

Ile Tyr Asp ASSQJndMSS\% §§rs§%ﬁy°\§ﬂ }”% QLVA%%A&?
>0 202330 Pyr Val Tyr Trp Tyr Gin Gin Leu

GTy Ser Lys SePEQySJM -EDrAJaSErIQULM§ k—ﬁ%ip&*ﬁéﬂ'qg'gs
lle TyP Asp Asn Asn Lys Aro Pro ser &ly

ser c1u asp 1A PIQ ARP-Arg Phe sern0age0, Gly Ser
Lys Ser Sly Thr S&r Ala Ser leo Afa lle

ser Gly Pro Lel 91r %w E%tﬁrgh§§zsoi7e§$9 \Sde e§|U ASp
10GIu Ala Asp Ty#Tyr Cys Ala Ala°Trp Asp

0s 25 Sly Serleu 859095 Asn Sly Pro Val Phe

<2i- 114 sly sly Gly Thr Lys [Cu Thr Val Leu

<2135 homo 52000105110 <210> 60 <211> 111 <212>

<400> 26  Pm-<213> wimp sapiens <400> 60 Glu

Glu val Gln Le@ablsmu[(ser I_Geueﬁlqsefuswsﬁnsﬁp lspustal

G|n Pro sly sly 151015

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Ser Tyr
20 25 30
pro val #His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45
Ala val Ile ser Tyr Asp Gly Asn Thr Lys Tyr Tyr Ala Asp Ser val
5 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Asp Asn Pro Pro Phe Asp Tyr Trp Gly Gln Gly Thr teu Ala
100 105 110
Thr val

<210> 27

<211> 112

<212> PRT

<213> Homo sapiens

<400> 27
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ser Leu Aro Leu ser cys Ala Ala ser sly
Phe Thr Phe Arg Asn Tyr 202530 Ala
Met Ser Trp Val Arg:&Gin Ala Pro sly Lys
Sln ser val Laslyhl;ew Siu EFBpsé/ahSEAQ% Rage 28 cin
seq.txt Ser Gly Val’Ser Trp Asn Gly Ser
arg val Thr TIAIG-TRE HiscTyeAlaAsp SerVah 5560
“ULys Gly Arg Phe 7hr lle Ser Arg°Asp Asn
Tyr val ser T@Q;rl{ys AsthFoL@Q Eyﬁﬁ%@z%gd—ﬁu
% Gin Met Asft’ser Leo Arg AlZ Glu Asp Thr
ITe Tyr Asp Age\l@nv/@l} IM} rPl”yrSL-ty§1§5QQ95 /IEDE\FEVH%/@&
>0 ser Leo Tyr T p dy Gin Gy Thr Leo Val

Gly Ser Lys sJnyVrﬂl lQOAJ%QQJ-{lQﬁ%lQ?e @g-r%zylge% /;l'r:!rl
65 <212¥ PRT <213> Homo saoien <40>

Ser Glu Asp G1§1&1§L@p§§tr Malcb'sey! uTK\E @pAEJQsEFQragr
Al& Ser Gly Ihr Pré°Gly Gin 15101% Arg

Asn Gly Pro H1yQ!1T\QI]’ Uﬁe \SJ@"G%V(?J% Q)jy L%x?rr@%&q%g
0Asn lle Gly Ala'Gly

<210> 28

<211> 116

<212> PRT

<213> Homo sapiens

<400> 28

Glu val Gln teu Leu Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly phe Thr Phe Ser Asn Ser
20 25 30

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val

35 40 45
Ala Ala 1le Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys

85 90 95

Ala Arg Ala Asp Ser Ser Gly Thr val Asp Tyr Trp Gly Gln Gly Thr

100 105 110

Leu val Thr val
115
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202530 Tyr Asp Val His Trp Tyr Gin Gin
Leo Pro Gly Thr Ala Pro LyS Leu 354045
10 2 Let, Tie Tyr Asp AsmAsn Lys Arg Pro Ser
<21l 110 Gly Val Pro Asp Arg Phe 505560 Ser Gly
213> nomo sap@ksLys Ser Gly Thr Ser Ala Ser Lep Ala
«a00- 29 lle Ser Gly Lou 65707580 Ary Ser Glu
61n ser val LeASP GlUAIaASE T EyLCYsGia SercTyr
: Asp Ser Ser 859085 Leu ser Arg Ttp Val
arg val the 1P RE Gl GIV1GTRE Lys\beacTdr val hay
2100105110 <210> 62 <211> 118 <212>
Thr val Asn TrE@;’/l‘@l-ﬁ? MQWQGSQMEQ&$40QB @2 QLU
> Val Gin LodLeo Glu ser GIY°G y Gly Leo

ile Tyr ASp AsyaJ/rCZ\Ism BE%@'Y@GAmeQJﬁ 55;5% I-PQE,OSéry
Leo ser ¢ys Ala Ala Ser @ly Phe Thr Phe

Gly Ser Lys Sesg{ysfﬁrr Iyrr %Q%@rspeuiem{gtsélé1Ml!dt!is/\;l;}rp
65 Val Afly Gin Ala Pro (fly Lys Gly Leo 8ILp

Ser Lys Asp G1§/§Ha Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu
85 90 95
110

Asn Gly Leu val Phe Gly Gly Gly Thr Lys Leu Thr val Leu
100 105

<210> 30

<211> 119

<212> PRT

<213> Homo sapiens

<400> 30

Glu val Glin Leu Leu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly phe Thr Phe Ser Ser Tyr

20 25 30
Gly Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45
ser Ala Ile Gly Gly Arg Gly val Ser Thr Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr gyr Cys
85 90 5

Ala Arg Gly Ser Asn Trp Thr His Ala Leu Gly phe Asp Pro Trp Gly
100 105 110
page 12



Gin Gly Thr

<210>
<211>
<212>
<213>

<400>

115

31
110
PRT
Homo

31

Glin Ser vatl
1

Arg val Thr

Thr val Asn
35

354045 Ser Ser lle Ser ser ser ser ser
ser lle Tyr Tyr Ala Asp Ser Val 505560
Lys Gly Arg Phe Th#Tie her Arg Asp Asn
Ser fys Asn llir Le 6570750 Leo Gin yet
““Adh S&r'feo Arg Ala Glu Asp Thr Ala Val
Tyr ryr cys 859095 Ala Arg Gly Gly Gly
Gin Gin Leo Gly Ala Phe Asp lle Trp Gly
2633100105110 Gly ifr Leo val Thr Val
11542104 63 <211> 110 <212> PR|

L7 243 HQMO Sapiens 4007 63 GinGer
Val Leo [hr Gin Pr8 Pro ser Ala Sér Giy

TR GlyGin 151015 Any val, Thr le,
2%ser cys ser Gly*Ser Ser Ser Ast! Tie Gly

Trgsﬁﬂ}/%$47éZé)EgéEQQOF%h§ET¥Afil{IfBFSTﬂ}? lg%rdgi"1
Gin Leo Prd%Gly Thr Ala Pré°Lys Leo

Ile T%r Gly Asl’rQeU é?%%“'@o”@e Tylr QJy %Qs@%@ Aérgéar‘rg

Gly Ser Lys
65

ser Glu Asp

ITe Gly Trp

<210>
<211>
<212>
<213>

<400>

32
116
PRT
Homo

32

Glu val G1Tn
1

Ser Leu Arg

Gly Met Ser
35

Ser Leu Ile

50

Lys Gly Arg
65

Pro Ser Gly Val Pro Asp®Arg Phe Ser

sPQRSE0 Glyoer Lys Serly. Thy SerMa
Ser L8u Ala lle Ser GIy Leo Any 80

Glu Ala Asp Tyr Tyr Cys Ala Gly Trp Asp Gly Arg Leu
85 90 95

val phe Gly Gly Gly Thr Lys teu Thr val Leu
100 110

sapiens
Leu Leu Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly
5 10 15

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30

Trp val Arg Gln Ala pro Gly Lys Gly Leu Glu Trp val

40 45
Ser Trp Asp Gly Gly Ser Thr Tyr g%r Ala Asp Ser val
55

phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80
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65707580 Ser Glu ASp Glu Ala Asp Tyr

ryr Lys Ala Ala Trp Asp Gly Ser Leo

859095 Ser Gly Trgd/akPhe Gly Gly Gly
/ T

Leu Gln Met ASTE%PLLS?% Ai\_rgéﬂ.‘ix_hrivéﬁsfljgb/\ibéaioT

Ala Thr Gly

Lteu val Thr
11

5 Vafhr Phe Asp Asp Tyr 202530 Cly Met Ser

<210>
<211>
<212>
<213>

<400>

33
110
PRT
Homo

33

GIn ser val
1

Arg val Thr

Ala val Asn

35

Ile Tyr Asp
50

Gly Ser Lys
65

Ser Glu Asp

Asn Gly Trp

<210>
<211>
<212>
<213>

<400>

34
114
PRT
Homo

34

Glu val GIn
1

sSer Leu Arg

Gly Met His
35

Sser Leu Ile
50

<2;O>]64 <211>117 <21251PR]T <21§>
1obbIhd SAPiISNsisat03"64 "secuiy Ser””
Leu An] Leu Ser Cys Ala Ala Ser Gly Phe
Trp Val Arg Gin Ala Pro Gly Lysy Lee
GIP Trp Cal 4043 Ala Val lle ser Tyr Asp

sa3lysSer ASn Lys Tyr Tyr Ala Asp Ser Val
505560 LyS Gly An] Phe [hr lle Ser Arg

LASR MR SeeLysAsa {br LeunT ¥ 61y ¢in
63707580 Lou Gif’MeL ASn Ser Lee An]

116@@% '%§pG|ibrSA|§ey§JrTA¥r1 TMRQ}I%M Asn
20859095 Ala ibr’Ala Phe [hr Gly*Pro Asp

Tr@L@rPJaMS%JIeJ R Gly ﬁnglyys

Ser Asn Lys Arg Pro Ser Gly val Pro Asp Arg Phe Ser
55 60
ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
70 80
Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asn Ser Leu
85 90 95

val phe Gly Gly Gly Thr Lys Leu Thr val Leu
100 105 110

sapiens
Leu teu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
5 10 15
Leu Ser Cys Ala Ala ser Gly phe Thr phe Ser Ser Tyr
20 25 30
Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val
40 45

Ser Trp Asp Gly Tyr Arg Thr His Tyr Ala Asp Ser val
55 60
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Lys Gly Arg
65

Leu GIn Met

100105110 Thr Lee Vai Thr Val 115
<210> 65 <211> 110 <212> PRT <213>
Homo sapiens <400z 65 Gin Ser Cal Leu
Thr Gin Pro Pro Ser Ala Ser G!X Thr Pro
PG G 151005 A vl i 78 Ser'Cys”
Ser (fly Ser Ser Ser ASn lle Gly Ser Asn

*202530 AfaVal'Asi THp Ty GG Léu

Pro Gly [hr Ala Pro Lys Lee Lou 354045

Thr Thr Gly %-S-IEWTV{ [’HF A%Bhlr];&ﬁy'&ll{] ﬁf‘o{%éreﬁw

Thr val

<210>
<211>
<212>
<213>

<400>

35
110
PRT
Homo

35

GIn ser val
1

Arg val Thr

Val Pre Asp Arg Phe Ser 505560 Gly Ser
Lys Ser Gly [hr Ser Ala Ser Lee Ala lle
ser Gly Lee Arg 65707580 Ser Glu Asp
Glu Ala AS Tyr Tyr Cys Ala Ala Trp Asp
SR Ser Lee 859095 ASn Gly Trp val
Phe Gly Gly Gly [hr Lys Leu [hr Cal Lee

LeJFr)QRQ[rlgﬁL%%#JQ@)@Q&%%%J;115 A

Ile Ser Cys Ser Gly Ser Arg Ser Asn Ile Gly Asn Asn
20 25 30

Tyr val Ser Trp Tyr GlIn Glin Leu Pro Gly Thr Ala Pro Lys Leu Leu
40 45

35

Ile Tyr Asp
50

Gly Ser Lys
65

Ser GIu Asp

Asn Gly Pro

<210>
<211>
<212>
<213>

<400>

36
112
PRT
Homo

36

Glu val G1In
1

Ser iLeu Arg

Asp Ile Lys Arg Pro Ser Gly val Pro Asp Arg Phe Ser
55 60
ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
70 80
Glu Ala Asp Tyr Tyr Cys Ala Thr Trp Asp Asp Ser Leu
85 90 95

val phe Gly Gly Gly Thr Lys Leu Thr val Leu
100 105 110

sapiens

Leu Leu Glu Ser Gly Gly Gly Leu val GIn pPro Gly Gly
5 10 15

Leu Ser Cys Ala Ala Ser Gly phe Thr Phe Ser Asp Tyr

20 25 30
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Gly Met His

Ala Leu
50

35

Ile

Gin Gly Arg

65

Leu Gin
Thr Arg

<210>
<211>
<212>
<213>
<400>

GIn Ser
1

Arg val
Tyr val

Ile Tyr
50

Gly Ser
65

ser Glu
Lys Pro

<210>
<211>
<212>
<213>
<400>

Glu val
1

Ser Leu

Met

Gly A

37
109
PRT
Homo
37

val

Thr

Tyr

35

Asp

Lys

ASp

val

38
115
PRT
Homo
38

Gin

Arg

Sep Lou Arg Lou Sep Cys Ala Ala Sep
Gly Phe Thr Phe Sep Tyr Tyr 202530 Pro
Met rhr ire Val Ar%s@mxAla Pro GI
B 6L BLED VAIC352045 Al f)al fle §ep
Tyr Asp Ala Sop Gin Th1y é/r A1Ia du Pro
SeVaﬂeﬁéﬁééyo tys'Gi t;T”'” Fo@he Th I1€°Sep
Asp Asn Ser Lys Asn Th.eu Tyr
BEIORER0 LI CiF Mgt A -Sel 16 P
g Ala Glu Asp Thr Ala Val Tyr Tyr cys
“859"0@5 R By G THr T Gy T_éﬁ 8o
Asp Tyr Trp Gly Gin Gly Thr Leu
213 60108 TI0 Ak igHY Vall 1152118567
<211> 109 <212> PRY <213> Homo
sapiens <220> <221> misc_feature
«a1222> (10)..(10) <223> Xaa can he any
naturally occurring amino acid

Leu Thr GIn pPro Pro Ser Ala Ser Gly Thr Pro Gly Gin
5 10 i5

Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn
20 25 30

Trp Tyr Gin Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
40 45

Ash Asn Lys Arg Pro Ser Gly val ggo Asp Arg Phe Ser
55

ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
70 75 80

Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu
85 90 95

phe Gly Gly Gly Thr Lys teu Thr val Leu
100 105

sapiens

Leu Leu Glu sSer Gly Gly Gly Leu val GlIn Pro Gly Gly
5 10 15

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
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Gly Met Ser

35

Ala phe Ile

50

Lys Gly Arg

Leu GIn
Ala Lys
val Thr

<210>
<211>
<212>
<213>
<400>

GlIn Ser
1

Arg val
Tyr val
Ile Tyr
Gly ser
65

ser Glu

Ser Gly

<210>
<211>
<212>
<213>

<400>

Met

Gly

val
115

39
110
PRT
Homo
39

val

Thr

Tyr

35

Asp

Lys

ASp

Arg

40
118
PRT
Homo

40

<220> <221> nMsc_feature <222>
(35)-(38) <223> Xaa can be any naturally
occurring amino acid.s400> 67 GIn Ser
Val [Cu Thr Gln Pro Pro ser xaa Se
T PO GBI 151015 Arg Val 'FH!? e
Ser Cys Ser Gly Ser Sep Ser Mn lle GIy
SeMHASH 202830 TS VSl et TS TYT Xaa
Gin Leo Pro Gly Thr Ala Pro Lys Lou Leo
PheSIOAS 16 Tyr'Bs ash ASA°L YR Afg #iro
Sep Gly Val Pro AS Mg Phe Sep
ABASBIEO P Age 3258tk Cly 8érokys’”
Scr Gly Ihr Ser Ala Ser Leo Ala lle ser
SISy 8% KigE5TDTI80PSEr BIEAsP Gl
Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp
Ser Lou 859095 Ser Sly val Phe Sly sly
Arg Thr Lys Leo Thr Val Leo

sapiens

Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly GlIn
5 10 15

1le Ser Cys Ser Gly Asn Ser Ser Asn Ile Gly Ser Asn
20 25 30

Trp Tyr GIn Gln Leu Pro Gly Thr Ala Zgo Lys Leu Leu
40

Asn Asn Lys Arg Pro Ser Gly val 260 Asp Arg Phe Ser
55

ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
70 75 80

Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser teu
85 90 95

val phe Gly Gly Arg Thr Lys Leu Thr val Leu
100 105 110

sapiens
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Glu val
1
Ser Leu
Gly Met
Ser Leu
50
Lys Gly
65
Leu GIn
Ala ser
Gly Thr

<210>
<211>
<212>
<213>

<400>

GIn Ser

1

Arg val

Thr val

ile Tyr
50

Gly Ser

65

Sser Glu

ser Gly

Arg
His
35

Ile
Arg
Met
Ser
Leu
115

41
110
PRT
Homo

41
val
Thr
Asn
35
Glu
Lys

ASp

Trp

<210> 42

100105 <210> 68 <211> 112 <212> PRT
<213> Homo sap"_n <400> 68 Glu val
Gin Leo Leo Glu Set Sty Sly Sly qu \4a|
“ERPIE Bly8ly 15101% Ser'led arg £eu
Ser Cys Ala Ala Ser Sly Phe Thr Phe ser
SSASH T B02538 STy Met' His"Hid VAl Afg
din Ala Pro sly Lys Gly Leo Glu Trp Val
R8H0AE SRANEGIRSER il ALy BB
ser Thr Tyr Tyr Ala Asp Ser Val 50SS60
e y& 3R Arg° P THF 118 SEr'Ard°Asp Adn
Ser Lys Asn Thr Leo Tyr 65707580 Leo
PhGTA Mgt AT SEP LELSKr g A"CIG ASEY"
Thr Ala Val Tyr Tyr Cys 859095 lle Sly
ASSEr T PhE'ASH BYO Trp 'Sy diR 'shy THF
Leo val Thr val 100105110 <210> 69
112915210 Q2 IPSPRT L2135 HpAto ©'"
sapiens <220> <221> misc_feature
vak 2p2%1(72)..(72)

sapiens
Lteu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly GIn
5 10 15

Ile Ser Cys Ser Gly Ser Thr Ser Asn Ile Gly Sser Asn
20 25 30

Trp Tyr Gln Gln Leu Pro Gly Thr val Pro Lys Leu Leu
45
Asn Lys Lys Arg Pro Ser Gly val 250 Asp Arg Phe Ser
55

Sser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu ggg
70

GTu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu
85 90 95

val phe Gly Gly Gly Thr Lys Leu Thr val Leu
100 105 110
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<211>
<212>
<213>

<400>

Glu val
1

phe Leu
Ser Met

Ala phe
50

Lys Gly
teu Gln
Ala Thr
GIn Gly

<210>
<211>
<212>
<213>
<400>

GIn Ser
1

Arg val
Gly val

Ile Tyr
50

Gly Ser
65

Ser Glu

119
PRT
Homo

42

GIn

Arg

Asn

35

Arg

Met

Arg

Thr

115

43
111
PRT
Homo

43
val
Thr
Asn
35
ASp

Lys

ASD

<223> Xaa can he any naturally
occurring amino acid <220> <221>
misc_feature <222:82)..(82) <223> sea
can be any naturally occurring amino

*“acid <400> 69 seq lix 11015 Arg val Thr
lle Ser Cys Ser (fly Set Set Set Asn lle

e lySEt K&§'20D530 THE Vil ASKH THh TYr
Gin Gin Leo Pro <Sly Thr Ala Prp Lys

Lep &6 60" 354045 I TR ASPASH ASpArg
Arg Pro Leo Gly Val Pro Asp Arg Phe Ser

TrBO5580 Gy 3ErL5Y Sers'GhiTHY Sér'dac
Ser Leo Ala lle Ser Gly key Arg

ArGSTOTBEY SEtATiad A%p B RIA“ASY T3
Tyr Cys Ala Ala Trp Asp Asp ser Leo 5cr

"hGWF\%‘? 8/9(@9 Asp Asn ;eszr Lys Asn Thr Leu g%r

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Arg Ala Ile Ala val Ala Gly Ala Phe Asp Ile Trp Gly
100 105 110

Leu val Thr val

sapiens

Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
5 10 15

Ile Ser Cys Ser Gly Ser Ala Ser Asn Ile Gly Ile Asn
20 25 30

Trp Tyr GIn Gln Leu Pro Gly Thr Ala Zgo Lys Leu Leu
40

Asn Asn Lys Arg Pro Ser Gly val 260 Asp Arg Phe Ser
55

ser Gly Thr ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
70 75 80

Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser lLeu
85 90 95
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ValPhe Gly Gly Gly Thr Lys Leo Thr Vol
95 Leo 100105 110<210>70 <211>
116 <212> 00T seq.txt

ser Gly GIn val val phe Gly Gly Gly Thr Lys Leu Thr val Leu
05

100 1 110
<210> 44
<211> 118
<212> PRT

<213> Homo sapiens
<400> 44

Glu val G1n Leu Leu Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly
1

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30

Gly Met Ser Trp val Arg Gin val Pro Gly Lys Gly Leu Glu Trp val
35 40 45

ser Leu Ile Ser Trp Asp Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Pro Ser Gly Ala Tyr Pro Thr Pro Phe Asp Asn Trp Gly GlIn
100 105 110

Gly Thr Leu val Thr val

115
<210> 45
<211> 110
<212> PRT

<213> Homo sapiens

<400> 45

GIn ser val reu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
1 5 10 15

Arg val Thr Ile Ser Cys Ser Gly Ser Thr Ser Asn Ile géy Ser Asn
20 25

Tyr val Tyr Trp Tyr Gln GIn Leu Pro Gly Thr Ala Pro Lys Leu Leu
35 40 45

Ile Tyr Asp Asn Asn Lys Arg Pro Ser Gly val Pro Asp Arg Phe ser
50 55 60

Gly ser Lys Ser Gly Thr Ser Ala Ser Leu Ala ITe Ser Gly Leu Arg
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65

ser Glu Asp

Ser Gly Trp

<210>
<211>
<212>
<213>

<400>

46
114
PRT
Homo

46

Glu val G1n
1

ser

Pro

Ala

Ala

Thr

Leu

Met

val

50

Gly

Gln

Arg

val

<210>
<211>
<212>
<213>

<400>

Arg

ser
35

Ile

Arg

Met

Gly

47
110
PRT
Homo

47

GIn Ser val
1

Arg val Thr

Thr val Asn
35

<213> Homo sapiens <400> 70

Glu

Val din Leo Leo Glu Set Gly Gly Gly Leo
val Gin Pro Gly Gly<51:015 Set Leo Arg
Leo Sét Cys Ala Ala 8et Gly Phe Thr’Phe
cIASP ASNnkyr 202530 &y Met.Ser derpmal
Afg GIn Ala Pro G/ Lys Gly Leo Giu Trp

Va\/aué3éigiaéu561y
160

sapiens

Leu Leu GTu Ser Gly

Leu Ala Ala

20

sSer Cys

Ala
40

Trp val Arg Gln

Gly
55

Ser Tyr Asp

Ile
70

pPhe Thr Ser Arg

ser Ala

85

Asn Leu Arg

Ala Glu Ile Phe

100

Asp

sapiens

Leu Thr Gin Pro Pro
5

Ile Ser Cys Ser Gly
20

Leu

Trp Tyr GIn GIn
40

Leu

Thr Lys Leu Thr val
105 110

val GIn pro Gly

15

Gly Gly Gly

10

Thr
30

ser phe Thr Phe Ser Gly

25

Gly

Leu Glu val

45

pPro Gly Lys Gly Trp

Asn Lys Tyr Tyr Ala Asp Ser val
60

Asn Ser Asn Thr Leu

75

Tyr
80

Asp Lys

Glu Asp Thr Ala val Tyr Tyr

90 95

Cys

Thr val

110

Trp Gly GIn Gly Leu

ot
C ek
S

ser Ala ser Gly Thr Pro Gly Gin
10 15

Ser Ser Ser Asn

Gly Ser Asn
25 30

Pro Gly Thr Ala Pro Lys Leu Leu
45
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1le Tyr Gly
50

Gly Ser Lys
65

Ser Glu

Asp

Ser Gly val

<210>
<211>
<212>
<213>
<400>

Glu val
1
Ser Leu
Gly Met
Ser Leu
50
Lys Gly
Leu GIn

Thr Arg

<210>
<211>
<212>
<213>
<400>

Gin Ser
1
Arg val

Thr val

48
111
PRT
Homo
48

GIn

Arg

Ser

35

Ile

Arg

Met

49
108
PRT
Homo
49

val

Thr

Asn

Ala val lle Ser Tyr ASp Gly ser Asti Lys
Tyr Tyr Ala Asp Ser Val 505560 Lys (fly
Arg Phe Thr lle SeeArg:Asp Asn Set Lys
AsASEL BB 1:0-d Y6657 04580 Lpa-Gineraeat
Asn SerTeo Arg Ala GIWAsp Thr Ala val
sef Wiy Y- Cys.85909a Als g€t T, Leo Lain
val ASp Ala Phe Asp Ceo Trp Gly Gin’Gly
<Thr.100105110,L 60, Cal Thryak 115 ..
<210> 71. <211> 10 <212> PRI%X213>
veme sapiens-sed,xt.<A00za 74, Cln Ser
%al Lela ihr cin*Proproserale ¢
SerGlyThreroGiyGln 151015

sapiens
Leu Leu Glu Ser Gly Gly Gly teu val Gln Pro Gly Gly

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30

Trp val Arg GIn Ala pPro Gly Lys Gly Leu Glu Trp val
40 45

ser Trp Asp Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val
55 60

phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

phe Asp Pro Trp Gly GIn Gly Thr Leu val Thr val
100 105 110

sapiens

Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly GlIn
5 10 15

Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn
20 25 30

Trp Tyr GIn Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
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35

Arg Val Thr lle Ser Cys Ser Sly Ser Ser
5cr Ann Tie Gly Ser Ann 202530 Tyr Val
Tyr Trp Tyr Gin Girekeu Pro sly lhr Ala
Pro Lys Lod%ou 354045 Ileﬁl'yr Sly Ann

Ile g%r Asp ASﬂQ\ErA_mB /A’Ig’rE)rEanﬁf Siy MQI/Q!SO\ASF[BeAGEy

Gly Ser Lys
65

Ser Glu Asp

Trp val phe

<210>
<211>
<212>
<213>

<400>

50
114
PRT
Homo

50

Glu val Gln
1

Ser Leu Arg

Pro Met His
35

ser Gly val
50

Lys Arg Arg
65

Leu GIn Met

Phe ser 305560 sly nor®ys 5cr sly Thr
sdiefiAlg ser LeuAlaldle Set Sly ligu-Aig,
65707580 nor Glu Asp Glu Ala Asp T@r

G{ISQL§:Q£§ ¥§k3rJFrH&;rﬁEk/5¥HJ&%$S§}058%F h&ﬂLh1a
859095 Asn Sly Ttp Val Phe Gly Gly Gly

ThrLys keu,Thevel.Lou 100105110

102210> 72 <2.11%6 112 <212> innT <213>
Homo sapiens <400> 72 (flu va/ Gin Leu
Leu Glu ncr Sly Gly Gly Leu Val GIn Pro

saglyrsly 151015 ser Leo Arg Leu Ser Cys
Ala Ala Ser Gly Phe Thr Phe nor Asp Tyr

LpQ2530 Sty Met HES TP ValcRrg Gl Al4
Pro sly Lys Sly Lou (flu Trp Val 354045

LAl on Hle norsPheyAdp Sly ok ys Thr
Asn Tyr sly sly Pro Val

Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
40 45
Ser Trp Asn Gly Ser Arg Thr His Tyr val Asp Ser val
55 60
phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Gly Ala Pro Ala phe Asp Ile Trp Gly Gln Gly Thr Leu val
105 110

Thr val

<210>
<211>
<212>
<213>

<400>

100
51
110
PRT
Homo sapiens
51

GIn ser val
1

Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr pPro Gly Gin
5 10 15
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Arg val Thr

Thr val Asn

35

Iie Tyr Asp
50

Gly ser Lys
65

ser Glu Asp

Asn Gly val

<210>
<211>
<212>
<213>

<400>

52
118
PRT
Homo

52

Glu val Gln
1

Ser Leu Arg

Ala Met Ser

35

ser Gly val
50

Lys Gly Arg
65

Leu GIn Met

Ala Arg val

Gly Thr Leu

<210>
<211>
<212>
<213>

115

53
110
PRT
Homo

505560 GIn Gly Arg Phe Thr lle nor Arg
Asp Asn ser Glu Asn Thr Leu Tyr
657075BO Lou Gindnet Asn nor Leu Arg
rﬁ;lfﬁ65HJS/%S*)@T}1Fh‘\H3H\Aﬁil-Eéﬁriﬁ§”&f;)£8r Asn
859095 Thr Ar§’Sly Ala hhe Asp lie Trp
Gl G Gly dhe-Len Vial ihevalys Leu ceu
100105110"%eq. xt <210> 73 <211> 109

223 PRI-72432Home-sapiens+400>
73 Gin Ser Val Ley Thr &in Pro Pro Ser

sAla,Ser Gly,ThePro,Gly Gind5i01a Arg
Val THr lle Ser Gys Sér Gly Ser Ser Sér

Ash lle,Gly SerAsn.202530.Tykyal Ty,
TP Tyr Gin GIn Lé& Pro Gly Thr Afa Prg

vhYsLae Lee35404s lle TyrAspAsn Asn
®ys Arg Pro sel’Gly val Pro Asp*Arg Phe

ser 505560 Gly Ser Lys Ser Gly Thr Ser
Ala Ser Lee Ala Tie Ser Gly Lee Arg
s@B707580

Leu Leu Glu Ser Gly Gly Gly Leu val Glin Pro Gly Gly
5 10 15

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20 25 30
Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
40 45
Gly Ser Ser Gly val asn Thr Tyr Tyr Ala Asp Ser val
55 60

phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

70 75 80

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr gyr Cys
90 5

85

Gly Ala Thr Ser Ser Thr His Phe Asp Tyr Trp Gly Gln
100 105 110

val Thr val

sapiens
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Ser Glu Asp Glu Ala Asp Tyr Tyr Cys Ala
Ala Trp Asp Asp Ser Leg 859095 Lys Pro
val Phe Gly Gly Glyedht:Lys Lee Thr val
«a00> 53 Lee 100105 <210> 74 <211> 115 <212>
§Tn ser val L RF s5213>-Hamo sapiens 408> 74 &lu
val GIn Lee Lee Gili ser Gly Gly Gy Lee
Arg val Thr INQJengsPJ@ @LYSQ|)(r§-QQe5A§eﬁ l-eg éJyAL.ee
%Ser Cys Ala Al& Ser Gly Phe THr ehe Ser

Thr val asn 1RSI B 202030 &y metHis Jrpsval ALg
3 GIn Ala Pro*Gly Lys Gly Leé°Glu Trp Val

ite Tyr‘ Arg A51??§4Lp£"55 §|%rPIr§§e“%1§Q£1TJIQ A&%QQI%QMA
>0 Arg Thr ser Tyr Thr Asp €er Val 505560

a1y ser Lys sdb¥9,GlY Arg.Rhe Thr Tie.secArg ASp Asn
65 Ser L4s Asn Thr Lee Pyr 65707580 L&e

Ser Glu Asp GTQ!HaM%t7@5@)/5@55'1%?@9’1‘%'%&9’&%@ IJJr
Alg Vol Tyr Tyr Cy8 859095 Ala Afg Gly

Ser Ala Trp Val'l'%ge e QlyGASRA§D Epﬂgsl‘yalq.lp Gly Thr
ipeg Val Thr 100105110

<210> 54

<211> 116

<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<222> (103)..(103)

<223> Xaa can be any naturally occurring amino acid

<400> 54

Glu val GIn Leu Leu Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly
1 5 10 15

Ser lLeu Arg Leu Ser Cys Ala ATa Ser Gly phe Thr Phe Ser Ser Tyr

20 25 30
Gly Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45
Ala Ala Ile ser Tyr Glu Gly Ser Thr Lys Phe Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
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Ala ser
Leu val

<210>
<211>
<212>
<213>
<400>

GIn ser
1

Arg val
His val

Ite Tyr
50

Gly Ser
65

ser Glu
Ile Gly

<210>
<211>
<212>
<213>
<400>

Glu val
1

ser Leu
Ser Met
Ala val

50

Lys Gly
65

Gly

Thr
115

55
110
PRT
Homo
55

val

Thr

Tyr
35

AsSn

Lys

Asp

Trp

56
116
PRT
Homo
56

Gln

Arg

Asn

35

Ile

Arg

Page 36 seq.txt Val Ser Ser 115 <210>
75 <211> 111 <212> PRr <213). Homo
sapien <400> 75 Gia.&er Val Leu Thr Gin
o@Pré P16 $8roRIdséraly TRr PréikR Gin
151015 Rig Val Thr lle ser cys Thr Ely
*Ser Ser Ser Asn lle Ely Ala Ely 202330
Tyr Asp Val His Trp Tyr El n Gin Lem Pro
Ely Thr Ala Pro Lys Lou 354045 Leo lle
saT¥kASp Asn Asn Lys Rig Pro Ser Gly Val
Pro Asp Arg Phe 505560 Scr Gly ser Lys

Lew@f-Ely 1N Sershlaiser-Lep AlallessenEly
Léo 65707580 Rig’ser Glu Asp Glti Ala

ggé\ggl.IS%I;EB/E{;)ggr/§k3 éﬁkiAlﬁka§%£§/i§ﬂas§“3r

Trp Tyr GIn GIn Leu Pro Gly Thr Ala Pro Lys Leu Leu
40 45

Asp Asn Leu Arg Pro Ser Gly val gro Asp Arg Phe Ser
55 0

ser Gly Thr Ser Ala Ser teu Ala Ile Ser Gly Leu Arg
70 75 80

Glu Ala Asp Tyr Tyr Cys GIn Ser Tyr Asp Ser Ser Leu
85 90 95

Met phe Gly Gly Gly Thr Lys Leu Lys val Leu
100 ‘ 105 110

sapiens

Leu teu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
5 10 15

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
40 45

Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser val
55 60

phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80
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859095 Leu Ran Ely Trp Val Phe Ely Ely
Ely Thr Lys [Cu Thr Val Leo 100105110
<210> 76 <211> 384.s212> DNA <213>
Homo sapiens <400> 76 atgaagtcac

Leu GIn et Asg gElctEay gt eytaitt Gt Cict gigtatdyg
tgrtcatggg60 agtat Lgtga Lgacccagac

Ala Arg Leu Asﬂéé%élef ? é“bé&gtéf&ttbeaaeaéﬁéﬁ Gly Thr
cagggttacc120 ataacrtgca aggccagtca

teu val Tht Vajggtqtgagt aatgatgtaq cttggttcca
gcagaagccal80 gggcagtctc ctaaactgct

1% 37, gatatactct gcatccactc getacactgg

D15 e sa@g@iccctgat240 cgecteactg gragtggata

«00- 57  tgggacggat ttcactttca ccatcaacac

G1n ser val Letg;g'cé‘lggggagg) Qaﬁgaa&mgg @iﬁ-grma&u Gln
cigtcagcag gattatadéct ctccgacgtt *°

arg va1 Thr 11€O1G920GC3H0Q ACCAAYGIQY AAGICaRacY
20ggct384 <210>%7 <211> 399 ¥12>

Thr val Asn TrPNAG$|2&1%>LJG|Qm%1§Q’PJeAQ§ P<ré]'QQS>LZJ7Leu
35 secl.txt atggactcca ggctcaattt agttttcctt

Ile Tyr Lys AsgtACscn:teqtE\ asggggt gcﬁgrt(gggagﬁ Phe Ser
50 glgcagctgg tggagtctgg gggaggcttg
oy ser Lys seJ@FANCELY gaggatecen gaaactefcel 20,
65 tgtgcagcct ctggattcgo Utcagtagt 80
Ser Glu Asp GWEtt gaatgc agt%gtgcgvt?ag;g(:tcc 158e9 Leu
gagaaggggc tggagtgggt cgcatatatBS
%gggga gtagtaccat ctgctaggca240

rLys Le

acacagtga aglggccgatt caccatctec
agagacaatc ccaagaacac cctgttcctg300

ser Gly Trp ATa

<210> 58

<211> 112
<212> PRT
<213> Homo sapiens
<400> 58

Glu val GIn Leu Leu Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
Gly Met His Trp val Arg Glin Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45
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caaatgacca gtctaaggtc tgaggacacg
gccatgtatt actgtgtaag atctgggagg360
‘ gactactqug tcaaggaaactcagtcacc

e g5 Te SGteRgeicaddy <5105 78 i%éf%%‘s?” val
<212> DNA <213> Homo sapiens <400>

68> O A9 PR g atgEgGtee Afutteagot tefidycte &
cLtctgctct ggatatcagg tgcccagtgt60

beu Gln Met AYAEILCLAYA tHaCEcRYC télatitarm X @
cttgctgcat ctcctggaga aaccattact120

Aa arg cly Tieitiattg €8 Jedicadtad gaacaftat” '
aaatatttag CCtggtatCa agaaaaaCCt180

219 33, gggaaaaCta ataaCCttCt tatCtaCtCt

315 feno s@gatccactt tgcatictgg aattccatca240

Homo s

100 59  aggttcagtg gcagtggatc tggtacagat
6Tn ser va1 LAJCACIGICA SEAICAOIRO.CCIGQRICCEIAY, o1,
L gaagaltUg Caatgtatta ctgtcaacag?®’

Arg val Thr I&asteaalt)gastgra&gc‘sglasgﬁgegqgg%Qgggeﬁomn
2fgggaccaagc tg¢agataaa aCggdCt387
e val 7y 752002 78,<2412,405 £212% DNA 213>
35 Flom sapiens <400> 79 atg&gagtgc
1e yr nsn 1JORGHLE glagctattc Acagecttic clogtatect
50 gtctgatgﬁg%o cagettcaggegtcgggacc
Gly Ser Lys Setxgglgcﬁggstg %g%gtE%ECA aglt?etcstegtg”ly Leu Arg
65 cctcarctgel20 actgtcctg getactcaat 8o
cer a0 nsp 336020192t tAtgCCLOgR actggateca
gaagtttccalgo dgaaacaaac tggagtggat
won 1y oo SYRCIRCRIE OURCAGNY plactag
logtacaaccca240detctcaaaa gtcgaatctc
o10s 60 tatcactcga gacacatcca agaaccagtt
21> 1l cttcctgcag300 ttgaattctg tgactactga
2135 homo sagi@@CAcAgCC acatattttt gtgcaagaga
<400- 60  Ctacggctac360 gictitgact actggggcca
6lu val 61 Lea%gca]oc«aetsmcraycaigmmcatm%o Sy cly

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly phe Thr phe Agg Asn Tyr
20 25 3

Ala Met Ser Trp val Arg GlIn Ala Pro Gly Lys Gly teu Glu Trp val
35 40 45
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ser Gly val
50

Lys Gly Arg
65

Leu GIn Met

Thr Thr val

<210>
<211>
<212>
<213>

<400>

61
111
PRT
Homo

61

Gin Ser val
1

Arg val Thr

Tyr Asp val
35

Leu Ile Tyr
50

ser Gly Ser
65

Arg Ser Glu

Leu Ser Arg

<210>
<211>
<212>
<213>

<400>

62
118
PRT
Homo

62

Glu val Gln
1

Ser Leu Arg

<210> 80 <211> 399 <212> DNA <213>
Homo sapiens <400> 80 atggagacag
acacactcct gitatgggter ctgctgcetct
-99giiseagg ticcactgate0 gacatigtae, .,
tgacacagdtt tcctgcttce ttagetgtat
16909992 gggggceaccl20 atetcatgea,
gggccagcaa aagtgtcagt acatctggct 8o
atacttatat rgcqctggtaclSO Pa\ge 38 seg.txt
Asn Ser Leu Arg Ala Asp Thr Ala 1 Tyr Tyr Tys
ca&cagaaac caggacagcc acccaaactc
ctcatctatc ttgcatccaa cctagaatct240
Ser Leu Tyr.Trp Gly GlIn Gly Thr L8y val Thr val
iggggtcciaty ctagyttdag Lggcagtgog
tctgggacag acttcaccct caacatccat300
ccitgtggagg aggaggatgc tgcaacctat
si@ckgtcagc acagtgggga gcttctitccc360
tcrtuggag gggggaccaa gctggaaata
L@aRCQR0399 s210> Bl &/ Tk>429y cin
<212> DNA <2133Homo sapiens 2400>
1Blsatgpaeitcg, ggcteagett.gatilicatt aa a1y
*Yecctcattt [aaadygtyc ccagtgtgdg60
13lgGRE6IgY t9gagtelge19ggagacta s ..
gtgaagcctg agggtccict gaadttctcc120

AJQ@Q@QIQ@&LQQ@R%Q gl@t%m@g&p Arg Phe
taliggcateft cttgggttcg ccajartccals80

,926R302G06409a0199a1 cacaaceoll, L.,
agtagtygtg gtacttacac’ttactatcca240 8°

+JaGRAQIgga 49990l CACCIICIGC e ser
agagacaatg ccaagdacac cctgtaccifg300

IAARIEAQSA gIclpagic lgaggaciea, .,
Yccatgtatt actgtgtaag acatagggéa360

sapiens

Leu Leu Glu Ser Gly Gly Gly Leu val GlIn Pro Gly Gly
5 10 15

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20 25 30
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Ala Met
Ser Ser
50
Lys Gly
65
Leu GIn
Ala Arg
Gly Thr

<210>
<211>
<212>
<213>
<400>

Gln ser
1

Arg val
phe val

Ile Tyr
50

Gly Ser
65

ser Glu
ser Gly

<210>
<211>
<212>
<213>

<400>

Glu val
1

His

35

Iile

Arg

Met

Gly G

Leu V.

115

63
110
PRT
Homo
63

val

Thr

Thr
35

Gly

Lys

Asp

Trp

64
117
PRT
Homo

64
Gin

aactactatg ctacttatta ctatgctatg
gactactggg gtcaaggaac ctcagtcacc420

QIGICeIega2 <2107 8212112 108, v
<211> PRT%213> Homo sa‘blens <400>

Se§25$% Ige e%tl-ll-hl;' a As J‘ey%aﬂ
Phe Leu®ev val ser Ai/a @Iy 151015 Asp
A0 Val Il I Cys s Als Ser Gin,
City Val Ser Asn Asp 202530 Val Ala #p
LIE-GID O BYS.PL0 GV G0, 8¢ Bodys
Lei Leo lle 354045>Tyr ser Ala Secihr
rg Tyr Thr Gly Val Pro As LeoThr
A (9 5 155 bLse?eﬁ}éIJ' alrf/hre pplllﬁrﬂgs%yPche
Thr The Thr lle Asn lhr Val Gin Ala
55707580 Glu Asp Lea Ala Val Tyr Phe
Cys Gin GIn Asp Tyr ]hr Sec Pro Thr
859095 Phe Gly Gly (Sly Thr Lys [Cu Glu
sdbe=ksys Arg Ala 100LOS seq.txt

Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
5 10 15

Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn
20 25 30

Trp Tyr Gln GlIn Leu Pro Gly Thr Ala Pro Lys Leu Leu
40 45

Asn Asn Asn Arg Pro Ser Gly val Pro Asp Arg Phe Ser
55 60

Ser Giy Tnr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
70 75 80

Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Gly Ser Leu
85 90 95

val phe Gly Gly Gly Thr Lys Leu Thr val Leu
100 105 110

sapiens

Leu Leu Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly
5 10 15
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Ser lLeu Arg
Gly Met Ser
35

Ala val Ile
50

Lys Gly Arg P
65

Leu GIn Met
Ala Thr Ala P

Thr Leu val
115

<210> 65
<211> 110
<212> PRT
<213> Homo

<400> 65

GIn ser val

1

Arg val Thr

Ala val Asn
35

Ite Tyr Thr

50

Gly Ser Lys

65

Ser Glu Asp

Asn Gly Trp

<210> 66
<211> 115
<212> PRT

<210> 83 <211.A 114 <212> PaT <213>
memo sapiens <400> 83 Asp va | Gin
Lee Val ale 5cr Gly*&y*Gly Lee Val Gin

Bro.Gly, Gly 15L.015 Ser Arglys.heu, Ser
?Cys Ala Ala Sef’Gly Phe Ala ['h& Ser Ser
o£'8.202530 Gl Mgt alp I VOIRGGl0.
Ala Pre ale tys Gly Leo ale Z’15rp val
354045 Ala Tr, lle Ser ser Gly ser ser, Thr
lle ﬁ'yr %’W Ala Asp zI'hr vaé 50556p0 Lys
Gly Arg Phe I'I'hr Tle Ser ArgLAsTQ A§un Pro
Lys Azn Thr Leo Phe 85707580 Leo &'
SinThr,Ser Lee,frg Ser GluAsp T Ala
AMét TLyr @F éysG85 95 val Arg er T
rTrp GI%/ GAQ CI T'I;hr ch \n/aél1
135hr val 1 00185010 6er Ser <§ﬁ%ﬁ> gn°"
Th<2V111> 109 <212> Pia <213> Hose
Sapiens <400> 84 Asp Val Gin lle Thr
GIn Ser Pro Ser Tyr Leo Ala Ala Ser Pro

Cly 131015

sapiens

Lteu Thr GlIn Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
5 10 15

ITe Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn

20 25 30

Trp Tyr GIn GIn Leu Pro Gly Thr Ala Pro Lys Leu Leu

40 45
Asn Thr Asn Arg Pro Ser Gly val Pro Asp Arg pPhe Ser
55 60
ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Arg
70 75 80

Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser Leu

85 90 95

Va1 phe Gly Gly Gly Thr Lys Leu Thr val Leu
105 110
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<213>
<400>

Homo

66

Glu val Gln
1

ser

Pro

Ala

Ala

val

Leu

Met

val

50

Gly

Gln

Arg

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Arg

Thr
35

Ile

Arg

Met

Gly

val
115

67
109
PRT
Homo

chi aw lle ihr Lee Asn Cys Arg Ala ser
Lys Asn lle Tyr Lys Tyr 202530 Lee Ala
DR Jyr Gin Glu LysPrg*Gly Lys Thr Asn
Asn Lee Lee Tie 354045 Tyr ser Gly ser
Jheleg HisserGly Jle.Pro, Ser Arg Phe,
Ser Gly 305560 seP Gly ser Gly ThisAsp
LJSQE#-ED!!ﬂgezigagéT!? %ﬁ%r cr.lee SEJFDrO

r phe ser _}i_ Tyr

265707580 ale Asp Phe Ala \let Tyr Tyr
T:"CBC% Ck\‘ln gr!nA'F_a'@r(')A\C?lr)]/ ﬁ‘/?pGTTyLreLFrPu Tryr val
859005 Page 40 sechtxt The Phe Gly
Gly Gly Th Lys Ley Glu le Lys Arg Ala
*100105 £91%9> 85 <2118117 <3152 Blu
rradi 37 Homo sapiens <400> 85 Asp val
in'Leu Gin (10°8er Gly Pro’Gly Led' vl
. LySs PLro ser (13in 1&'2\10;5 S1ecV ITeTu 5TcrLeu
Thecys T VAt e G, 1yr'Serliafhr®

Ser Asp

Thr Tyr Gly Leu Leu Asp Tyr Trp Gly GIn Gly Thr Leu
100 105 110

sapiens

misc_feature

(103

.. (10

Xaa can be any naturally occurring amino acid

misc_feature

(38).

.(38)

Xaa can be any naturally occurring amino acid

67

Gln ser val Leu Thr Gln Pro Pro Ser Xaa Ser Gly Thr Pro Gly Gln
1 5 10 15

Arg

TYr

val

val

Ile Tyr
50

Thr
ser
35

Asp

ITe Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Asn Asn
20 25 30

Trp Tyr Xaa Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu
40 45

Asn Asn Lys Arg Pro Ser Gly val Pro Asp Arg Phe Ser
55 60

Page 32



202530 Tyr Ala Trp Asn Trp lle Arg Gin
Phe Pro Gly Asn -Lys Lou Glu Trp
354045 Met Gly TyFeHéXSer Tyr Scr Gly

(631y Ser Lys S<§%5;]'41|F: §§ lerSer q %@r Le 15yoéus§

Lys Sér Arg lle ser IIe75I'hr Arg Asp Thso'
sn Gin Phe P 65707580 Leu

Ser Glu Asp G§ Asp/§yr Tyr Cys A

ser Gly val

<210>
<211>
<212>
<213>

<400>

68
112
PRT
Homo

68

Glu val Gin
1

Ser Leu Arg

Gly Met His

35

Ser Leu Ile
50

Lys Gly Arg

65

Leu Gin Met

ITle Gly Ser

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

69
110
PRT
Homo

misc..
2)..

|Ff> Leu Asn ser val Thr wa GIu" A§p Thr
Ala Th1r Tyr Phe Cys 5 859095 £ Ala Arg Asp
1Glﬁyr GTy Tyr Vallﬁhe Asp Tyr Trp Gly Gin
Gly Thr Thr 100105110 [Cu Thr Val Ser
Ser 115 <210> 86 <214> 113 :212> PRT
s=x2243> Homo sapiens <400> 86 Asp lle
Val Leo Thr Gin Ser Pro Ala Ser Leo Ala
Lé./ale»Sen lsegGle;’LEﬂ;OileB GwGIM«A&ay'EW
Tié Ser Cys Arg Ald Ser Lys Ser val Ser
celhie Sek ZQ%BGeGInypys TH’MPT@/Eem&sInHi/S
Ql'rp Tyr Gin Girf Lys Pro Cly Gii’Pro Pro

Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
40 45
Ser Trp Asp Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val
55 60
phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Trp Phe Asp Pro Trp Gly Gin Gly Thr teu val Thr val
100 105 110

sapiens

feature

(72)

Xaa can be any naturally occurring amino acid

misc_

(82)..

feature

(82)

Xaa can be any naturally occurring amino acid

69

GIn Ser val Leu Thr GIn Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln
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1

Arg val Thr
Thr val Asn
35
Ile Tyr Asp
50

Gly Ser Lys
65

Ser Xaa Asp

Ser Gly val

<210> 70

<211> 116
<212> PRT
<213> Homo

<400> 70

Glu val Glin

1

Ser Leu Arg

Gly Met Ser
35

Ala val Ile

50

Lys Gly Arg

65

Leu GIn Met

Ala ser Trp

l.eu val Thr

115

<210> 71
<211> 110

354015 lys Lev [Cu lle Tyr [Cu Ala Ser
Asn Leo Glu Ser Gly Val Pro Ala 505560
seg.txt Arg Phe SegGlySer Gly Set Gly
Thr Asp mhe rhr Loun lle His 65707580
JpreVar Sta SsGieeASp Al RlgITherTyr
Tyr cys 8590 Glu Leu Pro Pro Ser Phe
T@ly Gly Sly Thrriys't eu Glurlle lryseArg
100105110 Ala <216> 87 <211> 124
A8282>PRT @ 18>Homa sapiens 8400>
87 Giu Val GIn leu Val Glu Ser Gly Gly
sAsprlea YakdzysPro gty Blystb63015.Sey
Lea Lys Leu Ser Cys Kla Val Ser Sly Phe
6Tl hgnszPhe serrseryhyn 202530 Syl et 'Ser
irp val Arg Gin Thr Pro Asp Lys Arg Lea
\{%ithe-rm val 8!541193%45/5 Leu Thr val ﬁg

sapiens

Leu Leu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
5 10 15

Leu Ser Cys Ala Ala Ser Gly pPhe Thr pPhe Asp Asn Tyr

20 25 30

Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val

40 45
Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser val
55 60
phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr teu Tyr
70 75 80

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys

85 90 95

Leu GIn val Asp Ala Phe Asp Leu Trp Gly Glin Gly Thr
100 105 110

val
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<212>
<213>

<400>

Gln Ser
1

Arg val
Tyr val

Ile Tyr
50

Gly ser
65

ser Glu
Asn Gly

<210>
<211>
<212>
<213>

<400>

Glu val

1

ser Leu

Gly Met

Ala Leu
50

Gln Gly

65

l.eu Gln

Thr Arg

PRT
Homo

71

val

Thr

Tyr

35

Gly

Lys

Asp

Trp

72
112
PRT
Homo

72

GIn

Arg

His

Ile

Arg

Met

Gly

Ala Thr val ser ser Gly Gly Thr Tyr Thr
Tyr Tyr Pro Asp Ser Val 503560 Lys Gly
Arg Phe Thr Tie Serarg Asp Asn Ala Lys
s@{rern Thr Lea Tyr 65707580 Leu Gin Met
Ser Ser Lea Lys Ser Glu Asp Ser Ala Met
LY §inCys 85 9098Aka ArgTMisTAIgYGly
Mn Tyr Tyr AlaSTyr lyr Tyr Ala met Asp
100105120 TyrsFrp=SlyGin SlyThrBern
val Thr val ser ser 115120 <210> 88
1234 514 1Tk <@212> PRTr<24 Be Homo Leu
sapiens <400> 88 Asp lle val Lea Thr
~rGiseSer RrorAspSey kearAlasyalsSer beu
Gly 151013 Glu Arg Ala Thr Tie Mn Gym
sde 20 A{assemhysﬁer val serahtiHesu arg
2530 Page 42

Glu Ala Asp Tyr Tyr Cys Ala Thr Trp Asp Asp Ser Leu
85 90 95

val phe Gly Gly Gly Thr Lys Leu Thr val Leu
100 105 110

sapiens
Leu teu Glu Ser Gly Gly Gly Leu val GIn pro Gly Gly

Leu Ser Cys Ala Ala Sser Gly Phe Thr Phe Ser Asp Tyr
20 25 30

Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
40 45

Ser Phe Asp Gly Ser Lys Thr Asn Tyr Gly Gly pro val
55 60

Phe Thr ITe Ser Arg Asp Asn Ser Glu Asn Thr Leu Tyr
70 75 80

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Phe Asp Ile Trp Gly GIn Gly Thr Leu val Thr val
100 105 110
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<210>
<211>
<212>
<213>

<400>

73
109
PRT
Homo

73

Glin ser val
1

Arg val Thr

Tyr val Tyr
35

ile Tyr Asp
50

Gly Ser Lys
65

Ser Glu Asp

Lys pro val

<210>
<211>
<212>
<213>

<400>

74
115
PRT
Homo

74

Glu val Gln
1

Ser Leu Arg

Gly Met His
35

Ser Leu Ile

50

Lys Gly Arg
65

Leu Glin Met

Ala Arg Gly

seq.txt Ply Tyr Thr Tyr Met His O-p Tyr
Gin Gin Lys Pro Gly Gin Pro Pro 354045
Lys Leo Leo lle Tyrtet*Ala Ser Asn Arg
Glu Ser Gly Val Pro Asp 503560 Arg rho
s@Bers Gly ser Ply ser Ply [hr Asp rho Thr
Leu Thr lle ser 65707580 Pro Val Gin Ala
LGIlASp MsirAlacThi=Tyr TyreyerGitvHis
Ser Gly 859095 Glu leu Pro Pro Ser Phe
I Gl Giry Gly ThedysrLeu Glultes]ys: s
100105110 <210> 89 <2111> 124 <212>
Tr5113ﬂ'6<tr2i@>zgulemmsap'ieﬂs f’4®®s>L89L@Iu
val Gin Leo Val Glu Ser Gly ély Gly Lei,
r abGirs Rro GlyGhyy161016-Ser-ketd Arg
Leo Ser E’Eys Ala val scr (650Iy Phe Thr Phe
sdenSer Tyr@@%&@u@y Met&ansTrp: Val
Arg Gin Ala Pro Ply L§/s Arg Lou Glu fgrop
Nad1324045 AlacrhknvahSen Ser RbysRlydfhr
Tygr'5 ahr Tyr Tyr Prtg)OAsp serval ”

Phe Gly Gly Gly Thr Lys Leu Thr val Leu
100 105

sapiens
Leu Leu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
5 10 15

Leu Ser Cys Ala Ala Ser Gly pPhe Thr Phe Ser Asn Tyr
20 25 30

Trp val Arg GlIn Ala Pro Gly Lys Gly Leu GTu Trp val
40 45
Ser Trp Asp Gly Gly Arg Thr Ser Tyr Thr Asp Ser val
55 60

Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Leu ITe Gly Asp Asn Trp Gly GIn Gly Thr Leu val Thr
100 105 110
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val ser Ser
115

<210>
<211>
<212>
«213>

<400>

75
111
PRT
Homo

75

GIn ser val
1

Arg

Tyr

Leu

Ser

65

Arg

Leu

val

AsSp

ITe

50

Gly

Ser

Asn

<210>
<211>
<212>
<213>

<400>
atgaagtcac

Th

=

val
35

Tyr

Ser

Glu

Gly

76
384
DNA
Homo

76

agtattgtga

ataacctgea

gggcagtetc

cgcctcacty

gaagacctgg

accaagctgg

<210>
<211>
<212>
<213>

<400>

77
399
DNA
Homo

77

505560 Lys Gly Arg Phe Thr lle ser Arg
Asp Asn ser [ye Asn Thr Len Tyr
65707580 Leo Gin ¥et*Asn ser Leo Arg
Ala Glu Asp Thr Ala Met Tyr Tyr Cys
859095 Ala Arg His Arg Gly Asn Tyr Tyr
Ala Thr Tyr Tyr Tyr Ala 'let Asp
100105110 Tyr Trp Gly Gin Gly Thr Leu
sggdhThr Val Ser Ser 115120 <210> 90
<211> 124 <212> PRT <213> Homo
Lesgpiefls rseetixteGifavat Gin thenrValGin
Ser Gly Gly Gly [en cci Gin Pro Gly Gly
%15&«0@5 Serelienzsemgd_@tkﬁepe@gys Adasty
Val Ser Gly rho “Thr Rho Ser Ser Ty
Hi202530 @lygléﬂehuSs@prpT@aIﬂG@rbAia Rro
dy Lys ciy Len Gin Trp val

AsSp Asn Asn Lys Arg Pro Ser Gly val Pro Asp Arg Phe
55 60
Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu
70 75 : 80
Asp Glu Ala Asp Tyr Tyr Cys Ala Ala Trp Asp Asp Ser
85 90 95

Trp val pPhe Gly Gly Gly Thr Lys Leu Thr val Leu
100 105 110

sapiens

agacccaggt cttcgtattt ctactgotct gtgtgtctgg tgctcatggy
tgacccagac tcccaaattc ctgcettgtat cagcaggaga cagggttacc
aggccagtca gggtgtgagt aatgatgtag cttggttcca gcagaageca
ctaaactgct gatatactct gcatccactc gctacactgg agtccctgat
gcagtggata tgggacggat ttcactttca ccatcaacac tgtgcaggct
cagtttactt ctgtcagcag gattatacct ctccgacgtt cggtggagge

aaatcaaacyg ggct

sapiens
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atggactcca
gtgcagctyg
tgtgcagect
gagaaggggc
gacacagtga
caaatgacca
gactactggg
<210> 78

<211>
<212> DNA

354045 Ala Thr cal Sep ser Gly Gly Thr
Tyr Thr Tyr Tyr Pro Asp Ser Val 5055GO

ol YS GV Arg Phe, THEANESer App Asp.Asn
tgég%@gyégﬁ;d@tt'afgk&ﬁwg 800280 LEN.
ctglacqze&é %z ~erkenarg Ala Glu Asp [hr,
tggag ggg gtg){& %?%91 g§ N?ccﬂrgtactaigca

agd pgatq Yaé%?trc]tr¥r %rcpﬁltac‘ Icgrgg cac yctg}qcctg

gtctaag c tga Spcac ccatg!‘%t acygtgta iat}/tg%ég]gg

2;/ hr ten cal hr Va Sep ser
gtcaaggaac ctcagtca
10> 91 <2115 107 <212> Pm-<213>

Homo sapiens <400> 91 Asp Vol Gin lle
Thr Gin Sep Pro Ser ser Len ser Ala Ser

<213> Homo sapiens

<400>
atgaggttcc

gatgtccaga
cttaattgca
gggaaaacta
aggttcagtg
gaagattttg
gggaccaagce
<210> 79

<211> 405
<212> DNA

ro Gly 151015 Asplle Thr Len Thr cys
agATG oAl a Sefaleys Asnotier Taghthysad Yhcccagtgt
1202530 degncAlactFrsfyrGifotin LysRroa
gngﬁéédagﬂiéluﬁftﬁﬁﬁrhiafﬂﬂth3§1dcﬁﬂ@ta%k% 354045
atahytf SekLah Semdhicdendlis Sep &hedlea
gcﬁf@aﬁﬁfg&cﬁ@a&lﬂ&t&ﬁ&@e{ycm%ﬁ@ cctggatcct

caatgtatta ctgtcaacag cataatgatt acccgtacac gttcggaggg

tggagataaa acgggct

<213> Homo sapiens

<400> 79
atgagagtgc

cagcttcagg
actgtcactg
ggaaacaaac
tctectcaaaa
ttgaattcty
gtctttgact
<210> 80

<211> 399
<212> DNA

tgattctttt gtggctgttc acagcctttc ctggtatcct gtctgatgtg
agtcgggacc tggcctggtg aagecttctc agtctctgte cctcacctge
gctactcaat caccagtgat tatgcctgga actggatccg geagtttcca
tggagtggat gggctacata agttacagtg gtagtactag ctacaaccca
gtcgaatcte tatcactcga gacacatcca agaaccagtt cttcctgcag
tgactactga ggacacagcc acatattttt gtgcaagaga ctacggctac

actggggcca aggcaccact ctcacagtct cctca

<213> Homo sapiens

<400> 80
atggagacag

gacattgtgc

atctcatgca

acacactcct gttatgggta ctgctgctct gggttcecagyg ttccactggt
tgacacagtc tcctgetteo ttagetgtat ctctggggca gggggcecacc

gggccagcaa aagtgtcagt acatctgget atacttatat gcactggtac
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60
120
180
240
300
360

60
120
180
240
300
360
405

60
120
180



<210>
<211>
<212>
<213>

<400>
atgaacttcg

429

81

gtgcagetgyg

tgtgcagtct

gacaagaggc

gacagtgtga

caaatgagca

aactactatg

gtctecteg

<210>
<211>
<212>
<213>

<400>

82
108
PRT
Homo

82

ser Ile val
1

Asp

val

Tyr

ser

65

Glu

Phe

Arg

Ala

ser

50

Gly

Asp

Gly

vat

Trp

35

Ala

Tyr

Leu

Gly

Sep Gly Ser Gly Thr Asp rho Thr Len Thr
lle Ser Ser Len Gin Pro 65707380 Gin
Asp Phe Ala Met TytdTyr Cys Gin Gin His
caacagaaac caf&EIASP e Pro s 859098 FhrPhiea Gyt
ggggtecctg ccq@ipr @ yadardkys EemGEiry Hetleys 200106 cat
cctgtggagy agsd @A 0> GPeagepttyxdce2delsatPusud 2o tRBJc
tegtteggag 99s02t 3> goneasapiens=400> 92 Asp Val
Gin Tle Thr Gin Ser Pro Ser Ser Lcu Ser
29 Ala Ser Pro Gly 151015 Asp Arg lle Thr
oo sdooutsThr Cys Arg Ala Ser Lys Asn lle Tyr

r Gin Glu

sokt L}/asg Tyr 2

oSG

e PO ATy

tggagfggot cgcaaccgtt ag

aggggcgatt
gtctgaagtc

ctacttatta

sapiens

Met

Thr

20

Phe

ser

Gly

Ala

Gly

Thr
5

Ile
GIn
Thr
Thr

val
85

GIn Thr Pro Lys

Thr Cys Lys Ala
25

Gin Lys Pro Gly
40

Arg Tyr Thr Gly
55

Asp Phe Thr Phe
70

Tyr Phe Cys GlIn

Lys teu Glu Ile
105

tgaggactca gccatgtatt

ctatgctatg gactactggg

02530 Lea Aa Tp T
fy Lys AfaAsn Lys

giaa%cctg_l.gn?gﬁtccci_'gf tC'CCC
gi_:,?]tét cttg@lttcg

gtggtyg gtacttacac

Phe Leu Leu
10

Ser GIn Gly

GIn Ser Pro

val Pro Asp
60

Thr ITe Asn
75

GIn Asp Tyr
90

Lys Arg Ala

Page 39

val

va'l

Lys

45

Arg

Thr

Thr

slsy

caccatctcc agagacaatg ccaagaacac
actgtgcaag

gtcaaggaac

Ser

ser

30

Leu

Leu

val

Ser

[eaqie”
ccagactcca
ctactatcca
cctgtaccty

acatagggga

ctcagtcacc

Ala Gly
15

Asn Asp
Leu ITe
Thr Gly
Gln Ala

80

Pro Thr
95

240
300
360
399

60
120
180
240
300
360
420
429



<210>
<211>
<212>
<213>

<400>

83
114
PRT
Homo

83

Asp val GIn
1

Ser Arg Lys

Gly Met GlIn
35

Ala Tyr Ile
50

Lys Gly Arg
65

Leu GIn Met

val Arg Ser

Ser Ser

<210>
<211>
<212>
<213>

<400>

84
109
PRT
Homo

84

Asp val Gln
1

505560 Ser Gly Ser Gly Thr Asp Phe Thr
[Cu Thr Tie Ser Ser [Cu Gin Pro
65707580 Glu Asp Ph&Ala Piet Tyr Tyr
Cys Gin Gin His Asn Asp Tyr Pro Tyr
s859095 [hr Phe Gly Gin Gly [hr Lys Leu
Glu lle Lys 100105 <210> 93 <211> 117
Lea2p P PPR-<R13> flomo sapiernse<400
93 Asp Val Gin [Cu Gin Glu Ser Gly Pro
LGl {Cu Val LlysProySer GirkSE0ES Fhr
Lou Ser Lou fhr Cys Thr val ihr Gly Tyr
rsereSerAsp 202330 L'nyIGWd%LT £p: Asnvarp
lle Arg Gin Phe Pro Gly Lys Lys Let.; Glu
seFrp 354045 Met Glye Tiyr Tiessershymser
Gly ser Thr ser Tyr Asn Pro ser Leu
rle0BBO0 kySssersArgnllesThe Tie ﬁerLArghe
Asp Thr ser Lys Ash &in Phe Ser °
T65£076SE kenGinl ea Asnoey- Vil Thr
A& Ala Asp Thr A8 Thr Tyr Phe Cgﬁs

6‘8539@95 Tyr Trp Gly GIn Gly Thr Ser val Thr val
100 105 110

sapiens

Ile Thr Gin Ser Pro Ser Tyr Leu Ala Ala Ser Pro Gly
5 10 15

Glu Thr Ile Thr Leu Asn Cys Arg Ala Ser Lys Asn Ile Tyr Lys Tyr
20 25 30

Leu Ala Trp Tyr GIn Glu Lys Pro Gly Lys Thr Asn Asn Leu Leu Ile
35 40

Tyr Ser Gly Ser Thr Leu His Ser Gly Ile Pro Ser Arg Phe Ser Gly
50 55 60

65

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Asp Pro
70 80

Glu Asp Phe Ala Met Tyr Tyr Cys GlIn GIn His Asn Asp Tyr Pro Tyr
85 90

95
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Thr Phe Gly

<210> 85
<211> 117
<212> PRT
<213> Homo
<400> 85

Asp val Gln
1
Ser Leu Ser

Tyr Ala Trp
35

Met Gly Tyr
50

Lys Ser Arg
Leu GIn Leu
Ala Arg Asp

Leu Thr val
115

<210> 86
<211> 113
<212> PRT
<213> Homo
<400> 86

Asp Ile val

1

Gln Gly Ala

Gly Tyr Thr
35

Lys Leu Leu
50

Ala Arg Asp Tyr Gly Tyr Val Phe Asp Tyr
Trp Gly Gin Gly Thr Thr 200105110
seq.txt Leu Thr val S&f'Ser 115 <210> 94
a5t AL sald. BRY, <2433,Homo
1®apiens <400n9% Gin Val GIn Leo Gin
Glu Ser Gly Pro Gly Lou Val Lys Pro Ser
Gin 151015 Thr Lei! ser Leta Thr cys Thr
sapgnser Giy Fyr See lie Shr Ser Asp
202530 Tyr Ala Trp Asn Trp Tle Arg Gin
LRlgen Rro Giy lysGly Leo @lwTip-354045
Met Gly Tyr lle Ser Tyr Ser Gly Ser Thr
tige)SehrTgms Atsnvpmg Sey Izeus505563@r Lys Ser
Arg lle Thr lle Ser Arg Asp Thr Ser Lys
AASPGin Phe Ser 657075801 ke c-Gin:Lreo
Asn ser val Thr Ala Ala Aspd“lt“hr Ala Val
IT-EyéIérPhE %y318590% ser g%r Asn Pro Ser Leu

Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn GIn Phe Phe
70 75 80

Asn Ser val Thr Thr Glu Asp Thr Ala Thr Tyr Phe Cys
85 90 95

Tyr Gly Tyr val Phe Asp Tyr Trp Gly Gin Gly Thr Thr
100 105 110

ser Ser

sapiens

teu Thr GIn Ser Pro Ala Ser Leu Ala val Ser Leu Gly
5 10 15

Thr Ile Ser Cys Arg Ala Ser Lys Ser val Ser Thr Ser
20 25 30

Tyr Met His Trp Tyr GIn Gln Lys Pro Gly GIn Pro Pro
40 45

ITe Tyr Leu Ala Ser Asn Leu Glu Ser Gly val Pro Ala
55 60
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Arg Phe
65

pPro val
Glu Leu
Ala

<210>
<211>
<212>
<213>
<400>

GTu val
1

Ser Leu
Gly Met

Ala Thr
50

Lys Gly
65

Leu GTn
Ala Arg
Tyr Trp

<210>
<211>
<212>
<213>
<400>

Asp Ile
1

Glu Arg

ser

Glu

Pro

87
124
PRT
Homo

87

Gln

Lys

ser

35

val

Arg

Met

His

Gly

88
111
PRT
Homo
88

val

Ala

Ala Arg Asp Tyr sty Tyr Val Phe Asp Tyr
Trp Gly Gin Gly Thr Thr 200105110 Lau
L Val Ser Ser 1150230> 95 $2112,106
<212*PRT <213> HGFno sapiens <400>

G% ASAQD A]e V@I eTtThr Gln | ser Fjgoséﬂr\ Gq
se&“SLeo Ala'val SeﬂOAIa Ci/y 15101556Ip

Pro V ! ThyrG-ll_l hr L%s Le Ser Gz!Q
1G| y val'ser AnnOAsp 202530 vaﬁllxé\f aTrp
Phe Gin Gin Lys Pro Gly Gin Ser Pro Lys
Leo Leo lle 354045 Tyr See Ala Ser Thr
Arg Tyr Thr Gly Val Pro Asp Arg Leo ser
Gly 505560 se( xt 65707580 Stu Asp val
slav/al Tyr Phe Cys Gin Gin Asp Tyr Thr
Ser Pro Thr 859095 Phe Gly Gin Gly Thr
Ld.uMS&1LQUUeHeﬂ|¥ySy é(s)p Leu val Lys Pro g;y Gly

Leu Ser Cys Ala val Ser Gly pPhe Thr Phe Ser Ser Tyr
20 25 30

Trp val Arg GIn Thr Pro Asp Lys Arg Leu Glu Trp val
40 45

Ser Ser Gly Gly Thr Tyr Thr Tyr Tyr Pro Asp Ser val
55 60

pPhe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr
70 75 80

Ser Ser Leu Lys Ser Glu Asp Ser Ala Met Tyr Tyr Cys
85 90 95

Arg Gly Asn Tyr Tyr Ala Thr Tyr Tyr Tyr Ala Met Asp
100 105 110

GIn Gly Thr ser val Thr val ser Ser
120

sapiens

Leu Thr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
5 10 15

Thr Ile Asn Cys Lys Ala Ser Lys Ser val Ser Thr Ser
20 25 30
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Gly Tyr

Lys Leu
50

Arg Phe
65

Prao val
Glu Leu

<210>
<211>
<212>
<213>
<400>

Glu val
1
Ser Leu
Gly Met
Ala Thr
50
Lys Gly
Leu GIn
Ala Arg

Tyr Trp

<210>
<211>
<212>
<213>

<400>

Thr
35

Leu
ser
Gln
Pro

89
124
PRT
Homo
89

Gin
Arg
ser
35
val
Arg
Met
His
Gly
1
90
124

PRT
Homo

90

100105 <210> 96 <211> 106 <212> PRT
<213> Homo sapiens <400> 96 Asp lle
vaI Met ihr GIn Ser ProxAsp Ser. Lou Ala
wvalsSep Leu Glc}g 151015 Gll&Arcy Val Thr
lle Asn Cys 4_0ys Ala ser Gin {Sly val ser
5)A5P 202530 val. Ala Tre Phe Gl G
Lys Pro &ly Gin ser Pro bys Leu seu sle
G1355£e]2.r0‘(]3-5 T rr (§ye§e\|AaspSF$£ IhrLeux eSS%[
él Val Pro Asp Any keu Ser G 80
A1S%53560 Ser GéSer Gly Thr Asp De ;I']hr
Prie THr lfe Ser'SedVal GinAla"~ 55" °”
65707580 Glu Asp val Ala Val yr Phe
16yE Gif Gin AspiaVr Thr &ef bidoTHh
859095 Phe Gly Gin Gly Thr Lys Leu Glu
lle Lys 100105 <210> 97 <211> 114
sp2d2> PRT <213s Homo sapiens <400>
97 Asp val Gin Leu Val Glu Scr Gly Gly

L&:algmLau &éaIG@imPEl%)yGJy ﬁ'lyGﬂ:E)ﬂrQ]iS@ Gly

Leu Ser Cys Ala val Ser Gly phe Thr Phe Ser Ser Tyr
20 25 30

Trp val Arg Gin Ala Pro Gly Lys Arg Leu Glu Trp val
40 45

ser Ser Gly Gly Thr Tyr Thr Tyr Tyr Pro Asp Ser val
55 60

Phe Thr ITe Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
70 75 80

Asn Ser Leu Arg Ala Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95

Arg Gly Asn Tyr Tyr Ala Thr Tyr Tyr Tyr Ala Met Asp
100 105 110

GIn Gly Thr teu val Thr val ser ser
120

sapiens
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Glu val Gln
Ser Leu Arg

Gly Met ser
35

Ala Thr val
50

Lys Gly Arg
Leu GIn Met
Ala Arg His

Tyr Trp Gly
115

<210> 91
<211> 107
<212> PRT
<213> Homo

<400> 91
Asp val Gln
1

Asp Arg Ile

Leu Aia Trp
35

Tyr Ser Gly
50

ser Gly Ser
65
Glu Asp Phe

Thr Phe Gly

<210> 92

Ser Ary Ary Leu Ser Cys Ala Ala Ser Gly
Phe Ala Phe ser Ser Phe 202530 Gly
MetGin IroyArg GivAR P9, GlY LysGly
Leo Glu Trp val 354045 Ala Tyr iletSer
Ser.Gly.ser ser Thrlle, Tyr Tyr Ala Asp,.
20rhr val 50DS605 seg.txt Lys Gly°Arg Phe
Tl ser Atg Asp Asn Rro Lys Asn Iy,
el yr 65707580 rev Gin Met ASP Ser
TenArg Ala Glu Asp Thr Ala Met Tyr Tyr
“6 88 Val At SOP Gly Afg KspT5F
9095 Trp CIX Gin GLY Thr Lou val Thr Val
thOTar]%%iiro rsge/?sge/\rs_ §/§r Lys Asn Thr Leu g%r

Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Arg Gly Asn Tyr Tyr Ala Thr Tyr Tyr Tyr Ala Met Asp
100 105 110

GIn Gly Thr Leu val Thr val Ser Ser
120

sapiens

ITe Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Pro Gly
5 10 15

Thr Leu Thr Cys Arg Ala Ser Lys Asn Ile Tyr Lys Tyr
20 25 30

Tyr GIn Glu Lys Pro Gly Lys Thr Asn Asn Leu Leu Ile
40 45

ser Thr Leu His Ser Gly Ile Pro Ser Arg Phe Ser Gly
55 60

Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
70 75 80

Ala Met Tyr Tyr Cys GIn Gln His Asn Asp Tyr Pro Tyr
85 90 95

Gln Gly Thr Lys Leu Glu 1le Lys
100 105
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<211> 107
<212> PRT
<213> Homo
<400> 92

Asp val Gln
1
Asp Arg Ile

Leu Ala Trp
35

Tyr Ser Gly
50

ser Gly Ser
65

Glu Asp Phe

Thr phe Gly
<210> 93
<211> 117
<212> PRT
<213> Homo
<400> 93

Asp val GlIn

1

Thr Leu Ser

Tyr Ala Trp
35

Met Gly Tyr
50
Lys Ser Arg

Leu GTn Leu

Ala Arg Asp

<210>98 <211>114 <212>pm'
<213> Homo sapiens

seq.txt

sapiens

Ile Thr
5

Thr Leu
20

Tyr Gln

ser Thr

Gly Thr

Ala Met
85

Gin Gly
100

sapiens

Leu Gln
5

Leu Thr
20

Asn Trp

ITe ser

Ile Thr

Asn Ser

85

Tyr Gly
100

Gin

Thr

Glu

Leu

ASp

70

Tyr

Thr

Glu

Cys

Ile

Tyr

Ile

70

val

Tyr

ser

cys

Lys

His

55

Phe

Tyr

Lys

Ser

Thr

Arg

Ser

55

Ser

Thr

val

Pro

Arg

Pro

40

ser

Thr

Cys

Leu

Gly

val

Gln

40

Gly

Arg

Ala

phe

Ser

Ala

25

Gly

Gly

l.eu

Glin

Glu
105

Pro

Thr

25

rPhe

Ser

ASp

Ala

Asp
105

Ser

10

ser

Lys

Ile

Thr

Gln

90

Ile

Gly

10

Gly

Pro

Thr

Thr

Asp

90

Tyr

Leu Ser

Lys Asn

Ala Asn

Pro ser

60

Ile Ser
75

His Asn

Lys

Leu val

Tyr Ser

Gly Lys

ser Tyr

60

ser Lys
75

Thr Ala

Trp Gly

Page 45

Ala

Ile

LysS

Arg

Ser

ASp

Lys

Ile

Asn

Thr

Ser

Tyr

30

Leu

Phe

lLeu

Tyr

Pro

Thr

30

Leu

Pro

Gln

Tyr

Gly

Pro

15

Lys

Leu

ser

Gln

Pro
95

Ser

15

ser

Glu

Ser

Phe

Phe
95

Gly
Tyr
Ile
Gly
Pro

80

Tyr

Gin
Asp
Tkp
Leu
Ser
80

Cys

Thr



Leu Thr val
115

<210> 94
<211> 117
<212> PRT
<213> Homo
<400> 94

GIn val G1In
1

Thr Leu Se

-

Tyr Ala Trp
35

Met Gly Tyr
50

Lys Ser Arg
65

Leu GIn Leu
Ala Arg Asp

Leu Thr val
115

<210> 95
<211> 106
<212> PRT
<Z13> Homo

<400> 95

Asp Ile val

1

Glu Arg val

val Ala Trp
35

Tyr Ser Ala
50

ser Gly Ser

<400>98 Glu val Gin Lay val Glu Ser
Gly Gly Gly Lou Vol Gin Pro Gly Gly
151015 ser Arg Argeeetr Sep cys Ala Ala
sgeeGly Phe Ala Phe ser sec Phe 202530
Gly Met Gin Trp Val Arg Gin Ala Pro Gly
Lys Gly Leu Glo Trp Val 354045 Ala Tyr
e Ser Ser Gly Ser Sep Thr lle Tyr Tyr
Ala Asp Ser Val 505560 Lys Gly Arg Phe
Le-LI:Q[I.n”GQIUSSeeP (ﬁrqnpo\s yAt§unVE]r0L g)é?opé%y G-Il-lbr
AU Tyr 65707580 Leu Gin Met Asn Ser
Lelao“r rAr A‘[avglueﬁ%p ;I"Dr Aﬂlaﬂ\c/a“l‘lh;rggr-l;gr
2@CyS gb 655 VaisArgyseyr éﬁy ArgoAsp Typr
Trp (flyeGin Gly Thr Leu Val 1hr val

Asn Trp Ite Arg GInZpPhe Pro Gly Lys Gly Leu Glu Trp
40 45
ITe Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro Ser Leu
55 60

Ile Thr Ile Ser Arg Asp Thr Ser Lys Asn Gln Phe Ser
70 75 80

Asn Ser val Thr Ala Ala Asp Thr Ala val Tyr Phe Cys
85 90 95

Tyr Gly Tyr val phe Asp Tyr Trp Gly GIn Gly Thr Thr
100 105 110

ser ser

sapiens

Met Thr GIn Ser Pro Asp Ser Leu Ala val Ser Ala Gly
5 10 15

Thr ITe Asn Cys Lys Ala Ser GIn Gly val Ser Asn Asp
20 25 30

pPhe GIn GlIn Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile
40 45

Ser Thr Arg Tyr Thr Gly val Pro Asp Arg Leu Ser Gly
55 60

Gly Thr Asp phe Thr Phe Thr Ile Ser Ser val Gln Ala
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65

Glu Asp
phe Gly

<210>
<211>
<212>
<213>
<400>

Asp Ile
1

Glu Arg
val Ala

Tyr Ser
50

ser Gly
65

Glu Asp
Phe Gly

<210>
<211>
<212>
<213>
<400>

Asp val
1

ser Arg
Gly Met

Ala Tyr
50

val
Gln

96
106
PRT
Homo

96
val
val
Trp
35
Ala
ser

val

GIn

97

Gln
Arg
GIn
35

ITe

100105110 Ser Sep

Ala val
85

Gly Thr
100

sapiens
Met Thr
5
Thr Ile
20
pPhe Gln
ser Thr
Gly Thr
Ala val
85

Gly Thr

sapiens

Leu val
5

Leu Ser

20

Trp val

Ser Ser

70

Tyr

Lys

Glin

Asn

GlIn

Arg

ASp

70

Tyr

Glu

Cys

Arg

Gly

Phe

Leu

ser

cys

Lys

Glu

55

phe

Phe

Leu

ser

Ala

Glin

Ser
55

Cys

Glu

Pro

Lys

Pro

40

ser

Thr

Cys

Glu

Gly

Ala

Ala

40

ser

Gin

Ile
105

Asp

Ala

25

Gly

Gly

Phe

Gln

Ile
105

Gly
Ser
25

Pro

Thr

seq. txt

75

80

Gln Asp Tyr Thr Ser pro Thr
90 95

Lys

ser

10

Ser

Gln

val

Thr

GIn

90

Lys

Gly
10
Gly

Gly

Ile

Leu Ala

Gin Gly

Ser Pro

Pro Asp

60

ITe Ser
75

Asp Tyr

Leu val

pPhe Ala

Lys Gly

Tyr Tyr
60
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val ser

val ser
30

Lys Leu

45

Arg Leu

ser val

Thr ser

GIn Pro
pPhe ser

30
Leu Glu
45

Ala Asp

Leu

15

Asn

Leu

Ser

GIn

Pro
95

Gly
15
Ser

Trp

Thr

Gly

Asp

ITe

Gly

Ala

80

Thr

Gly

phe

val

val



Lys Gly
65

Leu GIn
val arg
Ser Ser

<210>
<211>
<212>
<213>

<400>
Glu val
1
ser Arg
Gly Met
Ala Tyr
50
Lys Gly
Leu GIn

val Arg

Ser Ser

Arg

Met

ser

98
114
PRT
Homo

98

Gin

Arg

GIn

35

Ile

Arg

Met

Ser

Phe
Ash

Gly
100

Thr

ser
85

Arg

sapiens

Leu

Leu

20

Trp

ser

Phe

Asn

Gly

val
5

ser
val
ser
Thr
ser

85

Arg

Ile Ser Arg Asp
70

Leu Arg Ala Glu

Asp Tyr Trp Gly
105

Glu

Ccys

Arg

Gly

Ile

70

Leu

ASp

Ser

Ala

GIn

ser

55

Ser

Arg

Tyr

Gly

Ala

Ala

40

ser

Arg

Ala

Trp

Gly

ser

25

Pro

Thr

ASp

Glu

Gly

seq.txt

Asn Pro Lys Asn
75

Asp Thr Ala Met

90

Gin Gly Thr Leu

Gly Leu
10

Gly Phe

Gly Lys

Ile Tyr

Asn Pro

75

Asp Thr
90

Gin Gly

Page 48

val

Ala

Gly

Tyr

60

Lys

Ala

Thr

Gln

Phe

Leu

45

Ala

Asn

val

Leu

Thr

Tyr

val
110

Pro

ser

30

Glu

AsSp

Thr

Tyr

val
110

Leu
Tyr

95

Thr

Gly

15

ser

Trp

Ser

Leu

Tyr

95

Thr

TYyr
80
Cys

val

Gly
Phe
val
val
Tyr
80

Cys

val



seq.txt
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