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104. i @BE b ! af se._canser va Ive amn

subst i | t n%ssc (h? re'q A 'T% %‘f OMO g RiE 0 eEman éb*féﬂ@h & KD of less
A furt héhara‘@BéMt legsftharhi@0 phMelgesrthan shvdhissothan 20 mh lesathiab 60 yMoor less than 1 nM, as
ant i gen-médactedgy Rekid Oasnich eERRincM nhbeadin lerﬂ@e'atme%ethstD tid¥eonf wamttb ahRhM. 1n

properti ises a

reasy V@%ﬁ%@%ﬁfﬁg%g&%@%@@%@‘?”ﬂ rBF G heds fort RO kg .
aci d°Gs eqiteh £e Valips £A7 be Aeapreddzany mohigie kgewnithese pb skilpip thepart, spa; asdg ELISAs,
?6; 40; mﬂﬁs.gdﬁwtﬁﬁlw b surfabks plébfion tonafeds, suth as BQ\CO&ET” 88; 92; or 127.

n one enbodi at.
cast 95% a Rl SRkdimdy, %*"?’%5 ofich SRRl b Bl iR oA o bimate
aci d sedthrc&efd Ba b ey ALY WDB) : ongempodimang, the @ntibpgies 283”’%2“ binding
36; 40; pbdionsdBereFof teGyres@ok in@dtonGBye  XKp(RYB;(PBBat i84reaBBtha®dt el 3275, in a
Sln & f%rﬁ[’n@ﬁém@dapﬁyﬂl {¥B hiibobiBe o8t bé?%%!rg poRBAd fh%@oftct?%ee séﬂ?ﬁv&E on have a

| east o lﬁf%% h unrcallpt anl rprlﬁ rti S escrib I re\‘{l c%#s

conpri s BRPRAPHAT 7 o ST S SEegUP L ReEoetey e S eag to Spgrester

24:; 28; tmmorggial tado, greater than or equal to 20, greater than or equal to 50, greater than or equal to 100,
greater than or equal to 200, greater than or equal to 500, or greater than or equal to 1000. Such Kp

values for both primate ALK-1 and for rodent ALK-1 can be measured by any technique known to those of



44; 48; 52; 56; 60; 64; 68; 72; 76; 80; 84; 88; 92; or 127, or

differs fromany one of SEQ ID Nos: 8; 12; 16; 20; 24; 28; 32; 36;

40; 44; 48; 52; 56; 60; 64; 68; 72; 76; 80 84; 88; 92 or 127 by
having at MRV onservative am no aci d substit uti oRCTEE006/035096
exanple, the VL domain can differ by 5. 2, 10 3, 4, 5, 6, 7, 8, 9,

10, 11, 12, 13, 14 or 15 converative anino acid substitutions from

any one of SEQ ID NGs: 8; 12; 16; 20; 24; 28; 32; 36; 40; 44; 48; 52;
56; 60; 6% | ghe 7% syqh; ag@y figw: cypgietng ELISSy RIA7or susfage plasmereresonance, such as
enbodlnenEAcahgmof t hese conservatlve am no acid substitutions can

occur in the %the%godhﬁé}@/ tt‘?er an ?%o&ﬂgrd:ofoﬂgﬁ) hla%bf r?a[;}%ﬁ% ﬁif 50b rﬂﬁ or less

pr esent invention OI’ an

with at 1% M338Ye¢ byofﬂfar %Pr"fvttﬂé’hm Hf&f%ﬁan 0%%%%?%4%@5%@@%?’9%@%[‘9 of ALK, I, in
pr evi dus| §furthres emberiménd seid [@sads (w44 thkoread nll, lassethara2l ni ldse b 1SI00M, less than 100

i denti fa| R, rlesaﬁﬁaﬁgo Al Qs§ﬁ§ﬂ1%‘ﬁl@ &R tﬁahﬂomd éﬂ&s\ﬂ'a'nqorfm' l'ﬂ%ertaln embodiments, the
respectiv

n nocl on ant i
1.12. 1(r Sf"TzfEl %'ME&%P Blbayt © erleé“%fE'WE@?)‘ € 18512'5 ﬁ?’bfgw 2 %5013“"1 In other
1.14.1; 1en1t5=ﬂlmfnt51hell§@ "c‘:Lff0”1101'8‘8f01100 mM27.1: 1.29.1; 1.31.1; 1.8.1;
1.9.1; 4 10. 1;in dnolfer dinbchindsht, Yie £hid8KA ant‘i’oo@ﬁor?ortlén ﬁhgre&f hed aﬁ?Cs}of 250 PM or less
Hb4

5 13. 4y 553

ﬁl 20 @ﬁjsareé b?‘?fhéraarb@ﬁ)ﬁ % ﬁhlblf S%gd‘l ?hogn?yy/y ejtﬁ'gqp dw@%@/’Bgﬁtmg using
100% i denPvessy Infiared 3R Iaypiams éu%@ﬁaeégmwm% syl K‘emle leaﬂtf@@%ﬁ if4 less than 150
respect i v, ygss tfan atynidessafianraondy; lsenibn 2006, bedites 18 .01l oliesslthah?t AM. 1n certain

EIL. EIL_i EIL.( r M&d;m@nt&%hé@%@?hé@l%m 2%0 T@ ﬂ]-n(o?@g%%%oghe%% t%é%ls A)frfmls Wtojzoo nM,

1.9.1; 4]’516t iremfc’%we'ls the '§8 'ﬁfmnl;%" 91040\ 1. 4. 68.1: 4.72. 1
5.13. 115 5. 34. In a5otBy. dmbaBinkBt, 1the 5nEiXLKH aatitebdb . OBQJpﬁlon Zﬁdrenfanmmthe'mman vessel

aspect Ofanblbgbn%@lﬁ eI ﬁ%@é&én@ﬁﬁécﬁvlﬁ h%%#e%@% ssﬁ’é"?n' vﬁ%%uﬁllén melanoma M24met
antlgen l%hn |n orti

on
e HUG B POl g Bl e e G5 el Pty b Carotpsgy b o
domai n a§ea§é10‘yf B EAPPIRd SEEQneINEmPle, Inarfurther smbadiorent, theasti-46%-1 otbedy drgortion
SEQ | D NGher&f injoita Rurseht vebel yndidgefialstin @ SCM toeef ergh@iéd GRTRIEBreskinidsue, in

dO”H'ib ﬁ‘ﬁd\'l‘ﬁtﬂ%u% %Qaﬁo%a%ﬁ%n‘!&gum ceﬂs a{re Al e aW‘ nﬁ%ﬁ% Qﬁea%%()% 8{ léas{/ﬁ% at

SEQ I D corrprl

donai n aéeaébqob/‘ﬁ Brattf?aFtﬁoﬁlﬁécP’WWt°36°“tr$l@a'§ﬂ'8 a VL donain as set forth
in.SEQ | D NO Irldothd) erstrvdiarzhi, the chyiti-AlK-pentibbédyror pdidhaltdredt had arcET 6 598 BM @r less
VH donai f

'n SEO | rhs%a&ﬁ’éd y éx%ﬁlhg rt}§F’ED RmHQve%?l aln@&ﬁ%n |sr|eog‘a%ngu£% n%%ﬂed \A%Emnan
VH donai % '“st@fL‘Ef B hHm’s"E@eh%? Higigt AT ceIsAre uARRTA BT g g irher
i n SEO® | Bri@imad, said)ECanis st thandgo v, Iqsathan 00D N dese tifant2h@a bMClesyIhanskss nil, less
VH domai nngasios i, IB&rthih scrmﬁs'i&?s Itrlanl‘é@nrmZ@r 18R G s\, Cﬁ%@ﬂtéh &bodrtents AR I@cs0 is

in SEQ i Qn_t her eof I Ses

W 552 L0 LR sl Ty A bt W g s S e B e aocient
forth in USEGkeITHFoNGO dbto 16) nMn ant | body or portion thereof that
conprises a Vi dedmdr reradigehi, fted biv-AlK- ﬁﬁﬁbbﬁ DIOporddh &tekoR inhibitsl HIRER vessel

f t t |
oo Al S i 0 0t B S
as set fOHPAD FﬁCVSEQCLI[% Mepthefigh cglly I%ﬁtrmtmqﬂbdwwedpaﬁr e5temineh dy dO€ anplygis of

conpr i seswuaaVED-dorghal asssy Se bt Bt RV b cdBip@rel B NehntrdZsamp@. an YkurtdemsaibBdiment,

28 0??})4{) etemt PALE igg&%ﬁf %85§4ther?>f amlt?tﬁ\?rﬁoe}aqg%se@n8|f)y$ﬁsi? in a SC!D mouse engrafted
W dorai A E“'Eaé‘t O} 75Snin SN CEYRRY S TR D ETa REF e RS Wets BPEPI 0 a

in SEQ | Boriict sadBle. |1) adurthenembithyent thepati-ALIGN atiitedyeaf porthva tthetafrpihibiselsy A least

IVE Csi (é ga'l gsﬁsoysa?ieasft 86% Moy a'f‘leg%%‘% Qy'élﬂeas’@ébwa%t Rasfbs# %g%rﬁba?e% 18 EdntrbiOT L h

VH donai n as @eat”btp% r'%'WDF Wg%E‘be F%Y;I‘\lg L %ﬁéo{% grn%?trt Ec‘%gq?ﬁ?ciﬁ‘"pﬁ?s g%?'”‘?'ﬁ)‘-’rtf’ﬁ\?K 1

with an antibody selected from the group consisting of 1.11.1; 1.12.1; 1.12. 1(tWT); 1.12.1(M291/D19A);



WO 2007/ 040912PCT/ US2006/ 035096 -g - 72; 76; 80; 84; 88; 92; or 127,
respectively, by 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 or 15
conservative am no acid substitutions. In a further enbodi nent,
t he presenvoifb7&@#91bn provi des a nonocl onal anti body orPCT/US2006/035096
anti gen-bi nding portion thereof with at |east one of the functional
properties described previously, wherein said antibody or 5 portion
conprises VH CDR1, CDR2 and CDR3 sequences independently sel ected

Lgungol ngzw N8 Phg, $EQ8'184B§$46§119782211§§%¥ 4225 5@?054%0’ 5%%"15518283%%

that differs ﬁﬁBﬁﬁ%ﬁ{T 8‘?%@8’51‘*“%%4% INgakbodyg or Pfﬁmniwreomosszzzmpg@ foggjhding to
34; 38; APK-14with 50; a@ibodisBele@ed 88 1HO;0ralg; catBIStrg2 of 8611.901.121; 1A4AWT);

by at 5| eagp.1@Re/EIOAS €HY hvi2ys 184@1(@19%3‘1@'3 $U|br$4t1”il1':§1' P 16590 4. i 3?4 1.29.1;

the VH CDRY],. GRR3 1 o CDRT
CDR3, respectl Vel gﬂ‘%ﬂ ahyzo? %%?ﬂ g @62{3463?6 $I%t1 5 1.1, 584.1p 8 53.55.86.1;
34; 38; 71'@6d 891 54: 58; 62; 66; 70; 74; 78; 82; 86; 90; or 104,

by 1, 2, 3, 4inabothds embodiBent%he afli-ALKY, anliBady J;Bgaortieﬂ tﬁ&re&@m&@ﬁstﬁ'é ¥eﬁ‘r§e‘ e\fﬁope of

am no aChEk $UQ§tdnt ‘éHub%‘? Sefested froer h%oér% nsu% in ge‘lﬁar nt]'.% br 1 gﬁp‘}w

or dn

i nvention
thergéf W?ﬁ('\’@?”m@@s? 1%?1(&“2%"? 1t1ﬁé mﬁﬁ)cﬁ" hdk14gi b rtlb@Zdebé&?ﬂr%é@M 1.20.1;

pr evi ousl91.Tivibiet gian; daivd; apd.i;boabyt; a158.154.6007; uieen; .oAPra, es 54, 1CDRY.1: 5.56.1;
CDR2 ands@R%n@gggjences i ndependent ly selected fromthe |light chain
CDR1, CDR2, o’n R3 g%en s{ ,%éctive_lé:r found in an%/' one of SEQ -
ID Nos: 8; 127 HE rﬁm WY, thg Zanti-Agk-1gntibogy. oy gortian thetsgt ‘bipds  tes ALKgIg with
72: 76 g{ystalg@lly 818 SayE; Kmraslav ant@pdyasd@ﬁdem theh gtoupli dohesting fof om1anyt.12.4;
one o SEQ{(EVIYOB12. AM20IRi194)61. 12@0\»12861112]&%?132) 13871 4@414141’514811 821, Pha.1;

60: 64: ‘135717122917%1$ 8§4lb9?4101 339' eﬁ%ﬁﬁi%ﬁ fheSWLqébﬁal?-”dﬁz”-"'

conservatl ve tuti
and CDR3"-5%! @éﬁ1&$7f1eﬁ”¢§%‘%ﬁthe CDR1l, CDR2 and CDR3, respectively, of

any of SEQ | DnN®stheB pmidimeh; the QintiAAK-1 2&itibcdig; or3§brtlo410fhel‘éﬁf bﬁhgs tc§2°d..K5I6W|th
60 64; %Sta'%lgl’ly £8' saiifd kn§4é5 &P ’ant%gij)/ ?Jlecge% frc91¥ tI%LeJ  afoyp c’o% %tmq l?f‘|101 r:lsz 18121

1
The g[?' es%em 1]?%'}11—0 ﬁ %%W‘?q'{?ﬂ?@eﬁ TR ds24( %ﬁ)@&ﬂ%ﬁd T9htli15bdy 1gp2.1; 1.183.1;
ant i gen- b2htileg.1pdet.i;0m8.1; et B 10vii 8.04.8t4.35ciaais8.0nesDf; ataser; kunat 5.cnal5.34,1:

propertiess A@s6hi P preysPUsl y, wherein said antibody or antigen- 25
bi ndi ng portlpg S t he VHadVL CDR1, the Vu and VL CDR2, and
the VU and VI GERS 5o it R 4mnGR & BN b .1 BHea S e Bedpsgereor win at

1.11. 1; 'easionefof the fupgtiong! pkppdties desclibedintaviROsly, BDo)prides B/ HONRIB ket is at least 90%
i 55251( Ddégal inlorlid. abid sdqubfiselto ary a kbt éEQ iblt@@s & 1011488, 212; 261 36 Balis; 422 46, 50;
1231 o bttt bttt & 49, bigdafilidin ol ek
The pr es%”r{‘t' af Igeat RE% o ]ePEfr9t7%e?t IpssH 99% % 180 %midprdiedl dmarminapeid Brsgncerto any ore of
ant i gen- &g Mg fidot 14018; bhesesaf 34308, we;t4b; 58t 54; ea1sb; eBNey; od; 78182: 86; 00: or 104,
functi onal prlr@@%ﬁﬂeﬁ%nﬂgﬁrﬁér{t bfﬁg aﬂﬁtﬁﬁ%gpé&%n M@%Sfer'nd% éﬁe}%a% %E‘é op%gyfunc |onal
anti gen-bindin Q rtion conprises f

VH 4°%1, prqmrtbgs g% r%@d gre\ilgusl dg:oggnse% decgrlalrbtpatmng‘ og@E%ghl&Os |6n105g)4»,~é8 22
enbodi meI®k 80; 34,138, 42p4by $0; SHBN6A1B8; 70 Zids7 & 81 BEEN,; O/U 08 0BAiffge fie@n avy dhe BBSEADD

g ig ggg@os%emoamwma abHb B Ba.ORNE: 4@ 55@135?3 éﬂ"s& 7%%7@%‘%2 &b Eﬂi’%ﬁﬂ)-’&%y having
e

JH 4B
0 1 Son A Do dE b on R batic, s T Jagh ot AHFLER 3. 3t 5.
3- 3 genéd &l %al Ohilidd 134143 B 1§ eneversativie @ming akid substBdtiogefiem ambna ohSE@ID NEG: 6;
3B gwe 10214 UBR2R; e 3b; 50 sgeae 46,2600 BATRS; 62; 66 19; ﬂ@ﬁ@ @zndeagohldﬁm Jia4Bther
ene; e

gene; %ﬁ%&%e@%ré ?l’gﬁe% &%sm@ahﬂu%ﬁﬁo %m% L%%tmg 8P|S cag no&cng |%E|”B(%)RJ‘IHCQ% and/or
gene; a PRFHRYAS: 4- 31 gene, a human I D 5-12 gene and a human JH 6B

A further aspect of the present invention is an antibody or antigen-binding portion thereof with at

least one of the functional properties described previously, and comprises a V| domain that is at least




anti bodi es or portions thereof as described previously and at | east
one additional nolecular entity. For exanple, the at |east one
additional nolecular entity can be a another antibody (

bi speci fi cWERIWYERI2Z0or a di abody), a detection agent, I?(F’QB%ZP&“BSO%
cytotoxic agent, a pharnaceutical agept, and/or a protein or peptide
that can medi ate association of the antibody or antibody porti on with
anot her nol ecule (such as a 35 streptavidin core peglon
pol yhi st 9% rienticatj) amine peigxegHpce fo any @pa.9f SEEHR NPF dh 1480 2%?? ﬁ%@ﬁ: Hhad: 48;
an ant i bagysepeo; 8atesgrn7HisoBaNgs; PRy dr ZM 10 bnet dtbotimernéaicov, duenainbeat least 91%, at
der | vat | 250 dafe LGl Sl EF I, of RERIR 100of)BbAEAITarhihd RIPSGRIDs to any one

fluorescein iso

5. i ot gl S IS e HPOREA ForpiAci 4 P2180: SBiRYe B3R 0p o4 0 o2 or 127,
| ant hani de phospliatie; eabalirtdng thé Iaenbodsnoramrhmddsfef@fdwsaﬁtsleﬁSbenGI albtap dignctional

W th enzy émésfts'é%cr%@preﬁafswanfd%mﬁ%re@&v Rhhain M€ R 20y ot S0 a0INGE 8: 12; 16; 20;

2863?628%&;@#}? Ej%éé.()s' %3%%5% 6§C%< ?é 2%978*]88\5/%,' ; 92, or 127 ar dlffers from A any on one of SEQ

and the D Res: & n2;al6f 2 24c28; SHIFGIF AL 45 By S8rRG; ﬁﬂ)cﬁ“-‘eg2 \de; ?)Q)rgf"l Q?n%z o 127 by
thereof @hvitd\R IdR6ESHE BbnseRBam RRuRliRNb Eol @abrbledhav/{ onkeirodah mijffercsy 1, 2,

Wi th B preegdel gr ”&%pﬂ' w%wdo?1§peoa\gpaﬁvga%a9cgavb¥§@stm[oﬁsf?&& 4Rk ¥f SEQ ID
reporter (e

secondar Woénglﬂ?ro&ﬁ g, 24m§§£g it ﬁE‘I%4§jC§§B§%§0 C4pS 5fre76?§%158)4 85 ﬁgam 127 Ina .
still fuﬁdrfheﬂ’erﬁd&mhmﬁytﬁtlmfse threepatiys @mino Brid wabstitibons cannyco@lf inttireeCDR1, CDR2
ant i bodi e8q/ QFC[ﬂ%rrE%&BS t hereof can also be derivatized with a

chem cal group suc 0 eth | ene, . gl.ycol t

group, or a Céﬁﬂaﬂﬁaﬁ’e&f gft t mventu% |Xan ﬁntlg%cﬁegr gﬂﬁggg%wglﬁ? gor[u%nﬁtaergof with at
ant i -1ALKdekstagriei db gedi fersstional a‘nmqr‘@p@ riesriribeti mgnqy@y winerais thi YicAnss\egdan@ingiare each at
are att a@é‘é@ﬂgéw |d%n§c,‘a| !ndanﬁhtpﬁé?& tse uence to the V, a|4|d1V§@Biﬂalﬁé’Ib@@leﬂBGI§l Sof shfene of

C-term nal any. L

10ant i bod”"@g Pf‘ﬂ@%'?ﬁlzﬂﬁ ﬁ%zg 166\[5 ”|12°( ar%&%ﬂe 16\5{&2%2 L1Z 10194
t he i nventiddn 1. 1¢He1h&aly 1482111 1. @ﬂW dﬁaﬂné%f thkliakg 1i- 19-k- 4101 4241 4.38.1;
anti bodi as—,sr{aya@ptql anaklry.1i 5 1842, siagmake. s,epTenand 5.59.1. For exahipge, the V. and
br es%ﬂ \{:i%rrﬁglhé) nre%I ik tFPJaQtVd@e%S@ W@W%Vt drCdbe G &ﬂ’ﬂ%ﬁh tah% acid Sequences fo
conpri'si n§ “any of “thé 1 he I'bodi e en-b 2

t her eof &ke ‘de%!‘@r\flflf@d‘aélbdﬁ@eati’félyla°fﬁ\étP'??a‘%fé’i‘ﬁ"f’%%ﬂa\ gntigeciesy 1ti-)11b1| d-1edr HBHWT
151 n anot1h1er1 (\ZYDUSAYEIN2, 1(Mi2ee); i.n2. &b M. 13e1; aties; tth1dn 1168N at B8 1nUEl bit@9.1;
aci d mol gcyle,6qphiiSh Rgy. iltUF'z@%@H' 485 $OHIANE B Y N0 BRCRUES 320Y5 £ 1; 5.56.1;
t he anti bodi és”of_antigen bi nding portions thereof as descri bed

herein. 1%P7dn@9attt cui ar enbodi ment, an isolated nucleic acid _
nmol ecasl e conpiin smesher hgpentud |teoprieshat mmﬂ@we@ reerocipret @pfibody SEDtigen-luding portion

whi ch sequeng gapReades fl%nhﬁ‘@é{r)ﬂu&&b%l&mg bina)A @hiRby Saoktios thefdbf that comprises a Vi

enbodi ment, an 1 sol | ecul e ot

nucl eot i digmgl@@ﬁé cf@%g@t Eﬁgﬁtﬁj rg!lEsQ Hr‘% gprrtwv\i] S%EJSIS %@ 8 b) an antibody or
encodes aottiogthereottadt gomprises a Vi dqn?ﬁlfaﬁﬁé?iﬁ@ﬂ?h "ﬂ)ﬁ?—@ NPT 8t q?ﬁﬁt“ ag fet forth in
i sol at ed gHecHNG: 1QCd dn amibe@yttir@om@maéreaa&t SonfpBibasriiG] dvatainda sediorprin SEQ P NO:

an opgh f %%glgg mal s set fg?ﬁ%%QIDSI\?&UI%ﬂ@%H%Ub@df&%ﬁ 09%@%%&@0[14}5}@% aVy

an A
an i sol atdethainge IS@tlf@”thalt 58‘3%["@0?}1 é“%i)%p@q‘?@é‘séetﬁ?ﬂ'Vﬁ §ERLB NG RS & iooay or
conpri si n@rtiantrepehdteatpridgs 4 Vamemanf astsetfottDNAEQED tin22amf a ¥ domgings set forth in

deposi t ed.indears.a. ?n &TE&&@&F P&‘ﬁoﬂ {Hitedt ‘tlﬁp&fmpPgég‘ %ﬁa@main@s%@ﬁbrﬁﬁﬁ SEQ ID NO:

partlcular enbodi ne at ed nucl el.c
Phe. nuel C6rnaa e TanEsse G oS NO B FDAREEA08 FOoR S50 Bt omRises a Vs
whi chessequeainas setrfatdeSEQ Iihelav $0 aitea Yi. domainan eettieth ip &FQIlG MOCaP2; h) an antibady or

ﬁ”g?gg?ega%ﬁto@%eﬁﬂgétggﬁp EH&Q Ql, Borffir &b BPLRCHISEQIO Y { Biﬁﬁr&l 4 Me&domain as set forth in

u |

B S T
38 and a V| domain as set forth in SEQ ID NO: 40; j) an antibody or portion thereof that comprlses aVy
domain as set forth in SEQ ID NO: 42 and a V, domain as set forth in SEQ ID NO: 44; k) an antibody or



transgeni c animal or transgenic plant as described herein. In
anot her enbodi nent the invention relates to a hybridoma deposited
under an ATCC accessi on nunber of PTA-6808. The present invention

al so provi E247M80d for deternmining if a substance irdWBidhs03s096
up-regulation 10 of a specific- downs%’reamtarget gene of ALK-1, 1d1,
the method conprising contacting a first sanple of cells that express
ld with the substance and determining if 1dl expression is inhibited,
wher ei n POrigetietar thaswemprises 4 W dopepraasst ferh in BE@htﬁbe' Jfﬁénd%a\ﬂ%ﬁm% Set forth in

cel |' s corfEaCiDeD: wst ihart mbédwasmfbﬁ%e?e% ﬁ%{]&@pﬁses Fng%Etﬁé %eggqrthPSEﬁ..@ NO:

cells is tance

pr esenlt gno\%g%%‘?t b&fam %ShseE © %Ead ﬁ%leén)?ﬁé"f Vrih @ortiquniberedfrhat baeprises a vy,
subst anc &N & seirindn 85 IMEe: i amda Ve dorhdiie aeset forts @) S Ay N@QI’sﬁh)fhn%tubody or
ALK- $51 portion thereof Finee cqrm@Re V] dow@mtas Q8 f&!hws@cﬁ ?ﬁ/g@] Ha T8} hod

/L “UBTD S S fogh in
treating @J@)‘]QW@IGO %?5!'1 afdb opg6rp o&%ﬁéﬁ %H‘ryns&s atVHgorg_%g g%@ﬁjfc;ﬂ)ro&"pEQ IDGNO

the step 9 B‘ia ni's er i ng
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ror ol n SRR 20 e PPl RARHER Pt HE P The AR INE @R fyvdes an
the ©8r eisolist tcelt line diuké PoBudss raeys pichel emigodidsenr @ifgen-oindiby periitns @a desodhbadeerein or
Klgd eTﬁor 'Eh%ﬁpﬂ?cﬂﬁésﬁge ﬁéaw &Mafpror fight ¢Ha@hlo¢a¢y%dsd.cnatnt.mlefs, oF dan ntbmalng porfrosk
ne ree-Le e ar
Aci dd u Lysi neL stggro r olg'rrﬂeﬂ kegp r‘?ﬁeg TET B,I-F]%tesl'ﬁ?reb@l ﬁsg'folr p@u?n& aﬁeﬁ}ém'
antibody or anhgen blndmg portion thereof, comprising culturing any of the host cells or cell lines
described herein under suitable conditions and recovering said antibody or antigen-binding portion.



Met hi oni neMet Prol i nePro 35Phenyl al ani nePhe Tryptophantip As

used herein, the twenty conventional am no acids and their

abbrevi ati ons foll ow conventi onal usage. See |nmunol ogy--A Synthesis
(2nd Editi %9 20/M4812Gol ub and D. R Gen, Eds., SinauerpcAxsRfisakfce
Sunderl and, Mass. (1991)). - 18 - 2. A "conservative am no acid
substitution” is one in which an am no acid residue is substituted by
anot her am no acid residue having a side chain R group) with simlar
chemical propé#e pesent _érzﬂ\'gnfw Gatesr tohy oo plredi @arsyanic bmwﬁe&e{;@%@enﬁ plant
conser vatomgisiagianOofakd fle H bdiddt deQd}; - ntially change
Che Uil oR LEs gt g oo [ CAed ThENE g ARy o
am no aci d Sequenceé 5|G’i‘5f55r 178 cé]'ach 5 other by conservative

substi t uti onsT"® HESYHE ivetien Setriemesider demethadyfooisoldirgr &eamibodyi 61 dnanthding
ey ?fét affm@t @dei\;azfpm;bdﬂs tooi(w, o8 prising 'thd Qt@p SABRRNY B %ﬁﬁbc{gjgtf;dm?@ﬁontman
subst i t UkrhiRBeni adiust ment are well-khown to

t hose of sk?l iﬁ%et%gs{g?ﬁ @g'g?gg‘jf%ﬁ“’,eglﬁ%%son, Met hods Mbl . Biol.

243: 307- 31 ( 19§4giher embodimensine ipyeption salatesrte o hybridemadepositediziddsart AREC deaaseion
si de chantsbeppiATASI88.] ar chemical properties include 1) aliphatic

side chai ns: tHe\fdsBfinv@hBMbifSero [ Lne. . i sgl eucine;, 2 i
al i phat i g gw%ingwnsi de ch%i ns. M@ésgr}geél}olhﬁéél8gﬁ@‘m{"ﬁpﬂao?]uﬁﬁa?ceﬁh%ﬁé "'p")egmat'on
ami de- cont armrng  SHE A ene o AhKaly i otha methat geranvising comoting o firatt sample of
si de chafH8thapsreniess I81 withi thesubstancesing dsteraimihg tilyipxopSan;is BhibiRasiHeret H@duced
chai ns: leysiohe] exafegbion Aehe M dahidis bi L&y 1 Gped Wl

chai ns: cystelne and e i"onl ne. "PPef e Qg IEoFreEssat | The RipseRtoinveliqnsfurther
substi t uP ‘ﬁ#sél}eduﬁ@odaw@rew@p PiRstanes jg pmantibedty|tieat bindretp the extracellular domain of ALK-
pheny3 al &ni net yrosi ne, |ysine-arginine, alanine-valine,

gl ut amat e- as t ; . I, ne- gl 1ne. 15Alternatively, a .

conservatiy p&% p?%%"etrlr@ %ﬁioﬁgggh%gig%qan%g%a:@% {ﬂe@%"ég (5’§rinia§ ?f@ W'ﬂjé q Rapp@ in
PAVRS0 | Y 'i'%ﬂg i REBENFebe pige a?léﬂ%gt%rwgif% sgigh msemah anyadf. the Suibedieseor antigen-
256: 144 3biaring(poeony therdof, orophg méthe |partacesiiday edripssitions, &l REGBBNherkis  RAY present
change higyeniih f@thBOEERES biméshol H@atih@aﬁngﬁqaf)%r%%hl i g-mlahlléﬁl iIP E%Je:)dgﬁegeo[f yith an

mat rj.X. . n certain enpod pents, am acid su

an arli - Ry °&%4"'P%”6%@"&“5‘8%%%?%?&\% Pt PRRPriEing e sfepa peadiiesing to
whi ch: (SBjd PR @n ifectiepamdyint ¢ftapy picthe mesteiodcidsaecule® Hedeaithdamrein under suitable
suscept i dhditicny tHaOallo@@xgr¥dsdator &did nitcRle Rldtrediecied dinnGofd %}rﬁgoﬁi%eifxtp{he method of
form ng t%%%eéblﬂor%%w&lﬁﬁﬁﬁﬁh f@tﬁgr éogigr.%o_rg er . o m)dlaf (t)t er

physi cochem cal JOF tunctl onal o propaietiBLnserad, ah aRRUE ghene pufere supgtances
retai n sHEERY i Forhi #itiitieer t epepisK-anti-angingeRgls egants neidnal graustuitious inhibitors,  and
subsa t wntipoierdive bintd) ahiombhyun@Card tdgeifer PRRive der&AUSIRE Sonofi cell growth, In
exanpl e’pa&hﬂﬂieﬁqb%imwé,géicgétﬁmﬁﬁgl &;Higgoﬁ)thqs ‘%tégesr%dest utions, preferably

conservative _amno aclid substitu S, c?/ made in the

nor mal | y- occurf PIGEE dYedipR alse prgvidescaniptiated Gynomelapomenken AbK-1trneein having an

pol ypeptdnde asidtsshutace HSEQAINON §3) TheXBesbatiinventdn further jididas bh @blated nucleic acid

cont act Syolddle RAccARY @ p?d%ﬁévh?tah%%o%ﬂ s84RR:0% sERIB I\Ld? Qg.h%ed?rggae'npi&vse)ntion
act h t activity o

- that,form.interpolecular confacts that, can | nprove e

t he ol J%ﬁﬁm écggﬁ\" 'ééj'ﬁtg%?‘{?gtcia\?'g MRRFHR ORI Nh &4 t uti on shoul d” not
substantially change the structural characteristics of the parent
sequence; e.g., a replacenment _anino acid should not alter the
anti-parallel 3-sheet that nmaREeilaseriptionofthedraninesbul in bi ndi ng domai n

that occurs ig t ence. r..di srupt other f )
secondary str @8’%3’5 grpo'?{?:dt“ e@%&g hogre i gr_blmg'ég df%e ﬁﬁrﬁﬁ%}@‘gg@ﬁ@e‘f‘“t'wv was
gener al ,MgpsIEeTr8 minivées flleyadrhy agseand 1R BYnulsniessetofithe Tait2. MRSIDHeA) ahtibetly. This
?- s?_eet .deiE:?rH{i Bsxirofim aestpransecfmggaa mgnlmﬁl(%j:e?&ptdfld@t% %&m:@fﬂarr}ie Qﬂg;inute injection
er t3sar fnakhiubCesoRse MsSirnBRC fdictthed Por WO MNmivedl,” Yk Y1ESBBID10A) antinady
SRRt o Ry S
falls between the defined maximum responses then the two antibodies must bind to the same epitope. If



(1992)); for exanple, by adding internal cysteine residues capable of
form ng intranol ecul ar d| sul fide bri dges whi ch cyclize the peptide.

An intact " "I mmunogl obulin" (1g) conprises_at |east two
heavy (H) (?ﬁlg.l Zl&%gl&out 50- 70 kDa) and two light (L) cﬁg'inlll@mf’gﬁéﬁ?f
25 kDa) inter-connected by disulfide-b®onds. There are only two 5

types of light chain: A and K. In humans they are simlar, but only

one type resent in e od Heavy chains are cIaSS|f|ed as

. bt oS SRR EPice tece s e et STyt esbnien B s SHbARISa Ak o iferon
i sotype a%"f‘P@M ThegBperimsd wesggpeatanh ditiDEorderes piectiony eivgrsedSs alegpspaerimExaynple 9.
Fundanent al | regurot 9Qys Sdhuente Ratent o¥¥umeAdnd o@ﬂ@klﬁd ff}/d?awéan Press,

LY, (9901 48 B R E i 0 o 40 e

enbodi’rent ﬂ"ﬁ@a%ﬁ)l YPQ-K- 1 antibody is subclass 1g&. 10 Each heavy
chain is corrpr1| Reld\al referdioaheymatimal 2 weasrit slat veasdaprassad (e‘dbi)mbnﬁdﬂdmﬁb heavy

chain constanty fzelg‘Mﬁ?DQQﬁ)refel:ghf;o_ th@é?ﬁ’% ?qgaﬁﬁﬁgﬁzﬁr}{a ?t’e?{%d rgcomblnant mAb

conprised of three d

conpri sed®BF"R9 MY fﬂ% jogs %%qnww mﬂf%ﬁ%mghq hegiy ChaifpRiced with
const ant '?Cé&glploﬁand'l’utsearllq aghitat pésdiom 1¢io Hstight thairergplaced iwdth elenpe)i sed of one
domaim, CL. W1t1f2l1n\ni9| gbr‘ersa@% h%VIY'I 2@%%@&5 thatt\k?a% e\kﬁ%és%Q k&oRBRart AAB Tc&l?atming a

regi ons 0 no ac
wi th t he%hg%ﬁ&fm@ﬁam%aﬁcgamaﬂen 3 18 e ot Bl BRI Bt e v repaces
nore ami idthéseleddne. The VH and VL regi ons can be further subdivi ded

into reg| ons af12nypeny@fersbideiniAb, 1. 1281 vaRsht tiﬁﬂm presded FdcbMbif ﬁ]rqm:dthen%g a

{ grghgns fsﬁagaﬁe@v\sb ?E%@%%gﬁ;ﬁﬁ% E%/hg%fhggk% aavﬁasEh%n E@ r?%%e ]?g;ats c mt“‘ﬁ'? éeglaced

Bnd WBElenipRs,  arranged from ami no-ter m nus to carboxyl -terninus
in the f ol | owiFiggreo4 dieaws &&hpleCBRD! tfdons GBIRY 1D FREqm#0DR3ay fRdhe TE1 antibody
assi gnmenkifHfs, am go acids to each donmain is in accordance 20with the

definitions of bat of . Proteins of |nmunol ogi cal I|nterest
(National Inst |1§3t %%ﬁsfﬁtﬁ gpﬁﬁ% HARRdRg] yas 'ﬁ}ﬂ?tﬂf@@?mﬁﬁlﬁp"’%@@%)) or

Chot hi a & LesK;12J{"W\trefeRi tokhe n¥®a: 190Na@m7thém%39reﬁhmemrwrehtraAb

Nat urpe 342: 878-188(3/12(91@&9\) ref&’@&o\(ﬁé’ B! £100WBHaRE tHal u@@%ﬁpr@&@&' Xédohxglmnt mAb

chai n pai

i nt eract 5?5%5 %lﬁg gjra:% At C am?no afﬁun%mg%s ﬁ?ﬂ%g'ﬂqe g’ﬁ ﬁ?ﬂ égo[B(gV hepyyc H"@Qé‘?ﬁﬁc%d with
has two bﬁOWH?"FFga”glaf‘%mEESJée??@'t"i’f}ﬂ92'5lbﬁflgmehaindﬁla¢ceéwltmlml fic

anti bodi es, t ha2tpobirdiets ROhS AB 3. 121 @aiiREth&aN. exphbRed RAGHFRHN MAYLRRMing a

of the a@bécﬁ@@fn@? am?% agﬁquu?att \Mg?e Me rﬂ%&hﬂqmg éop‘ﬁoﬂ {8”}#“;%% n&fham Wb {eglaced

host tlssues or s, 1 ncluding various ne sys
(e.g2 f"‘l’“é@f’S‘r'c"l‘?el I s) and the first corrponent (A q) of the classical
conpl enent systien{D1aktrebedd s nbsit1 2 avedeneihatigls eagibdsge recirhifitinigAb containing a
di versit pdcfic s

a1 e et t;ﬁ. n?%‘%’g?‘"é%ﬁ'? SRRy Set 2R Ebosfich §TH e ol ik WB epicec
(few C ré& 8 Y "1g genes are random y spliced together from gene
segnent s t hat Fevrbcﬁ/\ﬁhmmexmlﬂ@gofdm titratiobe usiae (DWiddmaa Aseay 1or thegl. tiks antibody

Gene 35 eg BBk fceAGRE N8 theFablderkanRpa and | anbda chains are found on

three differe hr.o el | veI reconmbi nase
enzynes remvz'g?ﬁfeﬁ%h”g)ﬁléenﬂggh%{ ‘é%?g'ﬁga?‘fy%srﬁ % H%EP’EW’%W% ce

segnment s i nt ol faHETigrars o fe gehéd2. 135129t thaives owpsesrtrecampingeimmel s ar e
arranged i n gh.onps120l refatsitol tRdBS 1.43) varlath N8 ks Ekbresé@ r,ecormtmaﬁt' rﬁ&n cohtla)nmg a

e A O R A s

resi dties Wit IsgeNi9e. 3 kappa (Jk) segments each encode the remai nder of
CDR3 and t he f.outPhefRferCtkinpmab (k) vermotigtisvat Bpressapleednibirant AN @taling a
t he kapp@pelc?flgghi&gﬁhaam%ation%e%qgg éé}él@g 364 B g):';g% f 15 &4&%?9{%@& \'Nelgljepléced

encodi n a a chain 1 ncludes a roxi ma unctl ona
gw:t alanine. PP PP



A protein or pol ypepti de is "substantially pure,” "substantially
honobgeneous,” or "substantially 25 purified" when at | east about 60

to 75%of a sanple exhibits a single species of polypeptide. The

pol ypept i d¥OGMH#Y%i n may be nonomeric or nultineric. PET/US2006/035096
substantially pure pol ypeptide or pr ‘%_el n can typically conprise

about 50% 60% 70% 80% or 90% w w 0O protein sanple, nore usually
about 95% and preferably can be over 99% pure. Protein purity or
hormpgenei ty nhie BM29d PRaretads by tha mAnbee. 1 ofarime dins wee| dxpheB@dnretombinagt mAb

art, suchongsnifaGivy agsit afineecid@ %taﬁdn@%étﬂ&mra‘?%bs‘ftmﬁ’fzg fh the F?éa%% E\uaﬁﬂgﬂéc%ﬁ with

ol ovecbiciYheAaLAE L B SRYL G BIBIBEC Ce bang ueet 1 oI h T
resol ution nebAbbIHHMGFIRIBA RS fntye HPDthagmerﬂtdﬁemAmamﬁMﬂewmQkhpmparem by

the abt difiesing 1.2 GELIIONA) TG dsk Bapapol ypepti de fragment" as used '
herein refer SFléd?e @s%ws%@ﬁﬂtlﬁtgﬁai%\ﬂﬁﬁ égﬁq\fionﬂ& n%tmapzﬁ)nr? ggdggel%?qg oAl surface.

carboxy tion
sequence ?&[ ”F'(":?@HWEeﬁls“’fe&l?ef?‘fépt?f&‘-“éspondl ng positions in the

nat ur al | y- occiiguré 1§ shequeligreent! of woanie s iseBices §rf SYIRRIUSadib&UiGA of the
| east 5 inGantish, @ géﬂlw@@ei\%n@é’s' q@utét@ﬁ@con*p@regtt?ﬁérmﬁ@%g "B S ¢ PIR s%gue\?bes are

or at

f |
- T8 SRl TR Tt e, ABbnmmeP i i geiies amins 9pig ssaupiees dhiarb greimyeriale
poI ypepf“i”&?@safﬁfa‘ﬁ"ﬁ'g%@s anfigediesh&i21.n1.14f, eir®21101.41. pot §D e phil diey2tihit the human

conpri segeralire@g@reRtequbrat. FigsreSHPSTIIDIshd allgfREH: bittye §r9d|r§%lﬁc%cﬁ{s%%ﬁces of

e Usoop e p Hubefi® vaRtte 180aRt 13l ATHLE" ahuleds 116y 1041 Rt e ato 201,
am no acf %’Eé&ﬁérﬁc@“ Bt ald Yy 51D b PR | @@E@H@B@@%mhmrﬁp’#’h\s@efwence

consé¥ vat i ve Fgua®d shoisdars elasipiet afttheORistogical (16 & i ISQihirR abksht éfcmecmsnt& the

respect ¢ fahg@“‘{“%f‘gi'ﬁ%?ﬁwencgaslva 5|ooggocagobesgt |98a8t10(2)g 250 or

ani no aci
200 ami no aC|Fgg§‘gei 90%5}5’?"’3 (M5 iarme sialing SHeokasedin adﬂéma%shlwea%mpwe
full -1 ength gidugepeBh shews dBesing BumEndesselninghe dilagkn tdl énplame@nd 4 Buindnisrbikgie

pol ypept¢rﬂﬁr5 MAGEEG:Se® huRe] JBSR! iFfie: %B@équssé@tmgﬂ'c%%tam h1 2 3,
4, substi tutions from

t he Ger rri i neqzagm%mSgéwsaanélgﬁnﬂ%oﬁﬁ%éscﬂﬁmﬁﬂfthé‘mﬁ? }%Cﬁéi‘%@gusﬁl(gr%eﬁ‘? Ya5eR e

or i mmundgAmsblympin fe heser ferssidm$CiBehimerdiduse. pr epar ed by those of ,

ordi nary ski |F|igurer‘rt1tsh@n/s&ﬁetﬂ-lbqﬁnh®wf ﬁlﬂnénh@ssbﬁ@ﬁ@ﬁd)\gﬁh@ifnﬁnmtﬁlmor in the human

speci fi cfglreg% Aggﬁmglgrnmu nti gen-bi ndi ng portion" of an antibody (or
t

sinmply "an port ion” , as used herein, 10refers to one or nore
fragments of Fgy" eéﬁtsf’%dv epraseniaitedmmupguoragsentinages of hyparired) ged myushi nd
t o a?b aniegremedsels of the dhinttel indihe ECIN (@R91ALBA)Igntibddf trd¥ds (PEHKS MMMt thddrs in

the ant igenmhrfifg sfcwgﬁ'éygmg gan anti body can be perforned by
fragments of ful ant| ’déﬁ npl es of blndlngfra gnent s

ul.l -Ten
enconpassed \ﬁl?gf"W”ﬁ P %er?‘ﬁpe%‘l’?f“i '°BPHH‘fTﬁBJt“ﬂ19f‘feisﬁﬁﬁgr°U bxtheant i body
i ncI ude (121(42FaHA) estipadric the Aumarforesiine$RID thimgrentisccrondsl. st i ng of t he

, VH CL FdreGhilshehand $ED ridute p]&n’ﬁ(c@i%ﬂipaaorf dr BBt (Mﬁll@ﬁé’ﬂ@gﬁﬂsdy

L?f‘%ﬁ’;“;t e o B oo Ao BORE T2 Bl Pad e e oot
and CHl Ydrahimera rr(oid%f) T@ qutmrl F%@ﬁé 0% wardiven amgytitsfal senem vancendmatbn\dED.1 nM for

domai ns gedphiag pirpges AisHoed ndBiteatbiapeedn ECy) a dAb fragment (Ward et
al., (1989) Nature 341:544-546), which consists of a VH domain; and
(vi) an isolated conplenentarity determ ning regl on (CDR).
Furthermore, although the twbe@isddiepsinton of e Ingentie agnent, VI_ and VH,
are' coded for by separate genes, they can be joined, using

r eco¥bi refititiore siefeknerahlechnio@d synt hetic |inker that enables themto
be made as a_ sj ngb@ﬁ_@rot ein chain in which the VI_ and VR regions

pair to formEFo 56 detedchirals SCRMBRTN deckiFRY IEME HaRch inFgonpagdipny yith the

present invention shall have the meanings that are commonly understood by those of ordinary skill in the
art. Further, unless otherwise required by context, singular terms shall include pluralities and plural terms




5Mor eover, anti bodies, antibody portions and i munoadhesi on nol ecul es
can be obtai ned using standard reconbi nant DNA techni ques, as

descri bed herein. As used herein, the term "human anti body"
means any antibody in which the variagl e and constant domain

sequences are human sequences. The term enconpasses anti bodies with
sequences derived from human genes, but which have been changed, e.g.

t 0o decr eabd iphsisitid sngulImuGegsity, cbhynciatuidused or @arssetiafviihnardytecheiegion asleand

cystein ef’ussIuQ actulttms gmBle&ﬁ’df' Scﬁ‘oldt_!]? d %Jn@l@gl;ye nT;&cLlﬂ:'[d&Q &kfes ;Beprgt%% Nl ®Qeic acid
enconpass

i Antl
e R R e T A SR e
These ant | bole é% "‘t?ﬁvd%éncbieé@rmL@ﬁ of theapresanti inteptianf arpuappserallyspedferyerd idbmdiing to
bel ows Asomseidnd ar@hdis vidhanb@l M the @utdnalak Zdeb@ibanini RO60s gene@ﬂand i'nore specific

It Rglt bi : f’]ﬁlr clartg‘f'islste ﬁ'%g%fﬁﬁﬁ%j %&g@g&t%os @ g\%;ablge resen?spem?%i?rﬁ%éag o%hﬁrng indicated.
pr ef er r eFeRnbDAPFBIPOK 4 HeRussel Boddelackn ‘E’P’E'@ tf"héabOfafOfV Manual, 3rd ed., Cold Spring
ALK- 1/ TGFatbet eabbiaBnpErbss ioghiadpring HaratrhMay (2050} ahuslih stal. abrait £r3084's in Molecular

pref er ablgy,40% Cdmfeﬁdii% @f r@ét%%o)ﬁ%@re %Qc@ﬁ%ﬁ%ﬁg%% ng’egtyohrpé sons, Inc.

even for ¢ izing or in Yentia

P Dandi AL KEEOLa BRIV 9 SRS BB Mot GP e aoorgoaiay Prese
ability th[dlsran)HarbererYeng&)t pohCaifaraetsh.ediofti Rrotehoianis PragamStiencg elilegeinn &
of ALK- 1,5ohdliinc. 3@0d%). eséﬁﬁyﬁgtld Fba&%ﬁé(%ﬁ@ éﬂnfﬂsg‘mont @cﬂnﬁhé@'atre E?d#rlned according to

PhooPnor SyEbr bR, Y oSt dsPa ph LB e ob o it bt~ e

The ter m”U‘E?ﬂCH’Nﬁ gsegnipi depepptionawith sed threlakiraionraworediues and idoiiyes lohtenalytical
conpriiss e$hd’nﬂgiy0$’yﬁthéﬁ00ﬁ@a‘nw(%hélﬁtstm3ér@l réddfcher=08 bhantdeDedi @smishPieseadi @ are
one or nmye, Yqﬁl @an @%On[?uga %}ér? anti body can be derived froma

Al

human anti - er exanple, all of the CDRs can be
derived from T@ESTCW%‘% t%’l’ﬁ? i UNfSSK- %hea*fﬁ% B@i%ﬁt%’s shalinbes Hesterrigod g 17 dhe Toliwing
CDRs fromeswngs: t han one human anti-ALK-1 anti body can be conbined in

a chineric an]‘qg Q%Yheré: rp'ihe' t@rﬂ @\@Rq? re‘?’er&{a'rﬁgﬁ'ﬁﬁéﬁa tPP&Xpt&ﬂM%‘ﬁﬁé@aﬁ' Sfie ®rm

CDR1 fro first human anti
CDR2 ZPr omﬁés it %Pﬁﬂ t%ﬂ@i’% BB AL 3 SRR Ch)wqor@ﬁmmwaﬂacaa be
CDR3 ‘f r omrepéyed by sirdardmedombioént axpréssion mbthodsn ant i - ALK-1 anti body, and

CDRs fromtheAQ@@‘d)ﬁe@ma{hé‘aMn—p%Ageréﬂeﬁé%ja &Bmwsntf%dynvre ot her
anti-ALK-1 anE\l bo

derived from o%%seofhe{ew a’hﬁqt'gm&l_”i%t r%{ﬁrt"?dt}%élf %‘?‘VQF '8%6%&0‘8?%%%%@?%@ datis
of the CDR3INgkon WIREYPrigema pighe tame nomberp Fer ekphpleregnpclenshamibedytii B9 ds eained
Mor eager fro@sywidetassed previously herein, chineric antibody includes

an anti body cmﬁ+e$ér9gtﬁerﬂmwmafﬂ.ﬁﬁtma?ﬂas o AQRA A AEhTlidG, Seauences

of nore than one S\BGCI es. ¢ eant | body of
the invention'i'&' EUﬁfﬁﬁlt%'@a "ﬁﬁﬂ 12AIYR”aﬂttﬁﬁWbWSSEC’SSCOA‘bWEWé?ﬁbzed

anti- ALK-1 ant.itho@pesiofD1bRerefeany enthk OnALC onpr iveest thal wasiered6d decombinant mAb
sequence oQiiRfewd 'épéH?|E %mﬁn‘b%@ﬁ%&lﬁo#ﬁgﬂefﬂﬁﬁin@&qfog( ontﬁ% ﬁ’l@' h@%\zyacﬁéqu replaced with

sequ%ﬁce fromat |east g const ant

mor e HumiReIHNE MARSEATC 2R FHEHIEGISH the (6! STROSTREEHWTRATG! t her

conpri ses sequéht®Reféry mdhd mabni 42.m earkaoirteat wvas bxprebkdd récantinabiodst cohiaihing a
exanpl e GLd3is SAYEBHRS acid Mamrﬂe%ﬂg MeREThRZORI0230 91@ hegsﬁ chain was replaced
As used Q{ rie'tQu the term"ELI SA" refers to an enzyme-| i nke

i nmunosor bent %sa This assay is well known to those of skill in

the art. Exanﬁ)ﬂ%§(06$f'-\)tr¢f|‘er§ taibe mAbJdR. 1hyerignbthat dvais mxpyesserhrgpombinadt mak coateining a
Nat urse Bb]ﬁﬁcﬁ@ Bingld 4miR0 Acid Mtaﬁ&%@}e th@ Sspalik bei@ gt doBitidaXRIR ltl'% I@htcbﬁa:ﬁ @85 replaced
pr esent W tlon The term "surface plasnon resonance", as used

~ herein, ers to an opti cal phenonenon that 5 allows for the

anal ysi s of ré%PSeﬁjl'W@”bl@@Efé@r)ﬁ“@f%ﬂ”f'e%?é% ploeryispjndigatedoefesrio gl growth that is
al t er at i G&pehtienpsiGbeiaNregERCE MctiBnisMB So.oM 158 oNcoatabtiidsmer Mmatrix, for



to the sane epitope. An approach to achieve this is to conduct
cross-conpetition studies to find antibodi es that conpetitively bind
with one another, i.e. the antibodies corrpete for bi nding to the

anti gen. A“fﬂﬁ’ﬂ"’?"ﬁ?”&ughput process for "binning" anti boetieesi@mashys
upon their cross-conpetition is descr1 bed in International Patent
Application No. WD 03/48731. 5As used herein, the term "binning"

refers to a nethod to group anti bodi es based on their antigen binding
charact eri st i é8 Usephereis iegamelatiagit’ b med K&re&ﬁ@%l@&ﬂd@@@aﬁﬁeﬁ&%)ﬁvmch are dlrectly
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anti b8dy, neaiise tdwat "agent'i i Sise@MeieOBYdentte RRnohcaAbiSSRa Pk Nding 3t phemical
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anti body, or eph I%
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The 2%r mroteic Iklue@s asihagblesiack Wanthelesd. r enstesrobRs MR into three funcTQr?al BIELSHL: the

o
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genom / %/ etic origl rsore
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associ atvéldl RePmdwisad bartinipate ipeigbaliog; aofi thecihhisii /| Seeids (asnaak)) RoWiCodmideand -7,

"1 sol at eghich@lo¥iHE hP4tbslsf R- Sr%acfs%@eo 5RO Rak afly gﬁlaf? ngllr}é pathways.
Ilnk%d to a pol ynuel eot | delieto ML CPL T T }Sstonyl{%g Sf%édé r??h ?ut bg?h
(3) does not 'ocear i ndFuPE ab l%ﬁiq Frsato| e Fap %’@tﬂ&eﬂﬁ%‘@ actors-beta, which
The t er fPrstittitear &l fepilvoet mLﬁfﬁ-fwg:ﬁmbIcﬁoltlmede@'GFdstau$6§j thee r @ginate nedl ugtewth and
deoxyri tmrmat 001, | Tesfoanel §rowe fiet el Bese of-ma‘ﬁy E@Fdaerlfga@é@ffggars g}a’: exist in

nucl eot i dgs.' ?Iab@%gmglerro%% iy l%lﬁbu o vﬁtHCl ge?% :g?rﬁt?m | TSR iglency. g dany celis

substituted su
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epithelial cells by causing them to arrest in the G1 phase of the cell cycle, The protein functions as a



5 The term "percent sequence identity" in the context of nucleic acid
sequences neans the residues in two sequences that are the sanme when
aligned for maximum correspondence. The length of sequence identity
conpari son may be over a stretch of a& | east about nine nucl eoti des,
usual |y at |east about 18 nucl eotides, nore usually at |east about 24
nucl eoti des, typically at |east about 28 nucl eotides, nore typically

at | east dablplu]die [BRecn bierh@dhdr d @S seqifcep edharaablisgd aly th@@ﬁéseﬁd@%ﬂ sed&ral é—germmal

or nore n II%OFEEIQL%% Ea‘?foﬂﬂ 1:41(9'!0@[5@ fﬂsmwp%ﬁksogrra?% ﬁr e@qot ﬂJeq Hog%nf&ssumliar

known in the art
i dentity. YEBE kf‘?{sfrﬁ%@é“e“b@iﬁ?ﬁ% neigt indee %@E{Eféﬁ&fe%’mééﬁzw !&Wﬁerae@ neurotoxins
usi ng FASBAbinGapvatrgeResad§ Ca't chanhéls; haltiaugh pmqgecesarsopolmgy\mfe@nsmr HRacdeageare

Versi an burbssed @by, SRIIRHHE thalGh YBiduSFEE- b diesial may%ﬁxfeoﬁsctlhé? ghys 8Ioglcal

FASTA, which_ i.ncludes, e.g., the progranms FASTAZ and FASTA3, pr
roles in vivo
al i gnmentsan percent sequence |dent|ty of the regions of the best

overl ap bet weéhuteHdegitethy timdTSEAete A" stetue tremrminG gloRtdraorbsetavidehiotgpe 1,
Enzynol . whBSist3pdpbde d990 hininBeai sedtiued/BINQIS, leoiﬁlc Qlea 3 fr@&ﬁh@é—%rmmal of a

(2000); 57 g%@tﬁr&gnpr t%(gt g%ﬁnn%ym @a 1 zr%'\?N/g ?ev%lg flri %)It’ mgrfjng is st'sués mdlcal\ég I'that

Bi ol . erW| se’'s
par art8t e P¥PIFS5IN i F’beé'P'ﬁ"I“é'ﬂjl”h?p‘Gf?f‘d@ﬁaﬁ‘?ﬁ Bleceicy SEF-beim! & keligksd ¢ piomportant roles in
i nst ance patpaogeméceseguence i dentity between nucl ei ¢ acid sequences

can be deter ”hgﬁs@d H@r’ei’ﬂgthe: f%ﬁ‘rT %df?"tr&er'sttcsmgﬂcvﬁwegerg n‘?c{ﬁgj%rﬁunggef\@@ﬁc

size of 6 and r

with its 20def\%¢'ﬁefj hffﬁ'f’efﬂ%?é’? HUYECHelsS ta@ww%@e'wm gidgtnets! gells.
reference to &snwdlhesin beimegidenue represanqidydiesiul bsncapbichent thiel i@8scode
ot hergl S @orfdRfhtithi %@retngl"-b? thefonk GFier c%ﬁ'&t%rr%&boﬁdxﬁy“lﬁer@cb Cas%ﬁcgteb MMhdWBiioBing table:
particul ar sequence be understood to enconpass

corrpl enent ary strama—%-th its ¢ sequenM—%@?m
"substantial sim | arfgpgtic b¢id" subst ant i aksisequence similarithy," when
referring to a nucl egtem@;cici d or fraggent thereof, neansghat when
optimally aligned w th nappropriate nucl E\grel de i nsertl ons or, del etions
wi th _anot her nucl ei c “acr d (or its conpl énmentary strand), tﬁ<ere IS
nucl éBti de sequence #d8Heity in at | easf@about 85% preferébl y at

| east about 90% andHisttiine preferably atHiseast about 95% 9684 97%
98% or 99% of the nug)&pli de bases, as pggrasured by any wel - known

al gorithm of sequenc |dent|ty such as _FASTA, BLAST or Gap, as

di scussed above. T‘ﬁ" &8 m " per cent seEi(Fence identity" in%he
context of am no acwt'ﬁpeiequences nmeans thAs residues in two $kequences

t hat 2,@are the sane vm@ma,alnggned for maxi gam correspondence. gfhe | ength
of sequence |dent|ty cgrrparl son nmay be Qver a stretch of at_ | east
about five am no aci ch usual |y at | east®about 20 ami no aci“ds, nore
usual ly at | east abolte®Peani no aci ds, fpically at |east dbout 50
amno acids, nmore tygpisal |y at |east abgyt 100 amino acidsg and even
nmore typically about,, , 200 or Mbre agino aci ds 35 There are a
nunber of different algorithns known in fhe art that can bé used to
nmeastf e ami no acid s&jl&i The idefility.V#or instance, am n¥ acid
sequences can be conpaciegl usi ng FASTA, Gap or Bestfit, whigh are
prograns in Wsconsi golg&%age Ver si on 13 0, Cenetics Corrput er Goup
(CGCG, Madison, Wscon5| n. WD 2007/ 040 12PCT/ US2006/ OSSOQé - 28 -
As applied to pol ypeftiiie the term "sWplstantial identity™ or
"substantial simlarfblipg nmeans that twoPam no acid sequences, when
optigmlly aligned, spighyaswRy the prograps GAP or BESTFIT using
default gap wei ghtsJa H%Jrﬁl died witht prograns, share at |east
70% 75% or 80% seq entity, preféPably at |east 90%6r 95%
sequence i dents tepd herai. het\feenproeﬁ\@nmbl;amto deidasoc BFPRLIGSUtiars f@BYoconventional

sequenceudagenséd YmmdloRgL ey SohthesRMRAM IHIRAE, Sz, §€8bidbenBOS] Ri @hsh, &t sinauer
Associales, Sunderland, Mass. {1991)).



WD 2007/ 040912PCT/ US2006/ 035096 - 29 - "Treat", "treating"
and "treatnment” refer to a nethod of alleviating or abrogating a
bi ol ogi cal disorder and/or its attendant synptons. Wth regard to
cancer, these ternms sinply nean that the |ife expectancy of an

i ndi vidual affected with a cancer wil¥f-be increased or that one or
nore of the synptons of the disease will be reduced. 5"Contacting"

refers to brinagt i : ol bindin ortion thereof of
gtongeraifivedfthihd oGy s@gtlttﬂ%ﬁ l{?%{% |r(1) ?_ang‘b FI?F%B% agiqh fesides i§ substituted by

the presepdyd Len.and a target Z e
toget her | cﬁh%géﬁgg&%ﬁﬁ%‘? g e sgfﬁ EN3hR P19ER it similarfohernital ploperbisqb.ggéHarte or
acti vi tyf% ORPARICIAY K genegihch cn@@rmataetaim@"acmasubama@mm&ﬂ@Bﬁ%uénﬁ[ﬂhange the
vitro," ifunetiopalipropertitsesita prolm, IndaBltwHereth e like. In a test
tube,scoamaqghagquwegmﬁg%%ﬁsqmig an ;ﬂ%?Eaﬁg%é%mﬁh??%%ﬁmﬂpﬁﬂﬂﬁﬁﬂmneaﬁ
portion ther Gefyél and ALK-1 of “epit Opa: LHEPIFEY o dearapyof simiaitwrantieakiested
cel I's. el SnB§OEFYD 1B conapmatiue nelre of the S@sitntonrvéans e IntakinyltHstboRistment are
di shes aM@™etit lactoeelofikitl im tomart. BodieS PoArsRNABER 1R @gj ?93.‘939_% R85
t hereof In thaxamg|eyi)frg(p&.g§atami,gonagfd%& hCa%t'&“h“ the abi 1ty of ‘&
parti cul Waii&%&é hody or’ antigen biRding poife 78S Vius B chemicnt prarsrtien include
ALK-1rel ated di'sof 8y 9VFing Slanipy, yalinggeuctye. ant isolantirieb2)fiphatiatydfRyl side chains:
det er fli nEU"bRTHEPNRSES) Gnideiventaining Hecihaing) aspiake@indiahd ol B Be: SOTRH 8% cide craine.
SO ) .o ; ifie; 4P side chains:
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conposi t1*¥Msniredelsofo Prisin@iubiu@s Craiedden endl irslss, éd@.cemne%ﬂgash-ng New Yark
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- 31 - substitutions and/or a total of up to 3 non-conservative am no
acid substitutions. In other enbodiments the |light chain of the human
anti-ALK-1 anti body conprises the VL am no acid sequence of anti body
1.27.1; 1.29.1 or 1.31.1. In sonme emhgdi ments, the |ight chain
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4-61 or Vvat#a83Sgeine aclinthetdwre servbotil enitysg a pordontha sledyeehaaurelfy-c2€irtn emino
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encoding human kappa chain includes approximately 40 functional V kappa (VK) segments, five J kappa
(Jx) segments, and one C kappa (CK) gene segment, as well as some gene segments which contain stop
codons (“pseudogenes”). Human lambda (A) chain DNA contains approximately 30 functional V lambda
(VA) segments and four functional sets of J lambda (JA) and C lambda (CA) segments. A particular J
lambda (JA) always pairs with Its corresponding C lambda (CA), unlike J kappa (JK) which all pair with the
same C kappa (Cx). DNA for human H chain includes approximately 50 functional Vy segments, 30 Dy
segments, and six Jg segments. The first two CDR and three FR of the heavy chain variable domain are
encoded by Vi CDR3 is encoded by a few nucleotides of Va, all of Dy, and part of Ju, while FR4 is
encoded by the remainder of the Jy gene segment. There are also individual gene segments in the DNA
for each heavy chain domain and membrane region of each isotype, arranged in the order in which they
are expressed by B cells.

The term “polypeptide” encompasses native or artificial proteins, protein fragments and
polypeptide analogs of a protein sequence. A polypeptide may be manomeric or polymeric.

The term “isolated protein®, “isolated polypeptide” or sisolated antibody” is a protein, polypeptide
or antibody that by virtue of its origin or source of derivation {1) is not assoclated with naturally assoclated
components that accompany it in its native state, (2) is free of other proteins from the same species, (3) is
expressed by a cell from a different species, or (4) does not ocour in nature. Thus, a polypeptide that is
chemically synthesized or synthesized in a cellular system different from the cell from which it naturally
originates will be “Isolated” from its naturally associated components. A protein may also be rendered
substantially free of naturally associated components by Isolation, using protein purification techniques
well known in the art.

Examples of isolated antibodies include, but not limited to, an anti-ALK~1 antibody that has been
affinity purified using ALK-1, and an anti-ALK-1 antibody that has been synthesized by a cell line in vitro.

A protein or polypeptide is “substantially pure,” "substantially homoggnepus," or "substantially
purified” when at least about 60 to 75% of a sample exhibits a single species of polypeptide. The
polypeptide or protein may be monomeric or multimeric. A substantially pure polypeptide or protein can
typically comprise about 50%, 60%, 70%, 80% or 90% wiw of a protein sample, more usually about 95%,
and preferably can be over 98% pure. Protein purity or homogeneity may be indicated by a number of
means well known in the art, such as polyacrylamide gel electrophoresis of a protein sample, followed by
visualizing a single polypeptide band upon staining the gel with a stain well known in the art. For ceriain
purposes, higher resolution may be provided by using HPLC or other means welt known in the art of
purification.

The term ‘polypeptide fragment’ as used herein refers to a polypeptide that has an
amino-terminal andfor carboxy-terminal deletion, but where the remaining amino acid sequence is
identical to the corresponding positions in the naturally-occurring sequence. In some embodiments,
fragments are at least 5, 6, 8 or 10 amino acids long. In other embodiments, the fragments are at least
14, at least 20, at least 50, or at least 70, 80, 90, 100, 150 or 200 amino acids long.

The term "analog” or “polypeptide analog” as used herein refers to a polypeptide that comprises a
segment that has substantial identity to some reference amino acid sequence and has substantally the
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same function or activity as the reference amino acid sequence. Typically, polypeptide analogs comprise
& conservative amino acid substitution {or insertion or deletion) with respect to the reference sequence,
Analogs can be at least 20 or 25 amino acids long, or ¢an be at least 50, 80, 70, 80, 90, 100, 150 ar 200
amino acids long or longer, and can often be as long as the full-length polypeptide. Some embodiments
wmmemmMmmmWWMem@mmmmemmammammwmmmmaa«aah&
8, 10, 11, 12, 13, 14, 15, 16 or 17 substitutions from the germline amino acid sequence. Fragments or
analogs of antibodies or immuneglobulin molecules can be readily prepared by those of ordinary skill in
the art following the teachings of this specification, '

The term “antigen-binding portion" of an antibody (or simply “antibody portion"), as used herein,
refers to one or more fragments of an antibody that ratain the ability to specifically bind to an antigen (e.g.,
ALK-1 or ECD of ALK-1). It has been shown that the antigen-binding function of an antibody can be
performed by fragments of a full-length antibody. Examples of binding fragments encompassed within the
term “antigen-binding portion" of an antibody include (i) a Fab fragment, a monovalent fragment consisting
of the V|, Vy, C_ and Cul domains; (i) a F(ab'), fragment, a bivalent fragment comprising two Fab
fragments linked by a disulfide bridge at the hinge region; (jii) a Fd fragment consisting of the Vy and Cy1
domains; (iv) a Fy fragment consisting of the Vi and Vy domains of a single arm of an antibody, (v} a dAb
fragment (Ward et al., (1989) Nature 341:544-546), which consists of a Vi domain; and (vi) an isolated )
complementarity determining region (CDR). Furthermore, although the two domains of the Fy fragment,
VL and Vy, are coded for by separate genes, they can be joined, using recombinant methods, by a
synthetic linker that enables them to be made as a single protein chain in which the V, and Vi regions pair
to form monovaient molecules (known as single chain Fv (scFv)); see e.g., Bird et al. Science 242:423-
426 (1988) and Huston et al. Proc. Natl. Acad. Sci. USA 85:5879-5883 {1988)). Such single chain
antibodies are also infended to be encompassed within the term "antigen-binding portion" of an antibody,
OmwmmmdMMBdmnm%wmawmammmm%ammwemmm%mdEMW&%amMmbm
bispecific antibodies in which Vh and V| domains are éXpressed on a single polypeptide chain, but using a
linker that is too short to aliow for pairing between the two domains on the same chain, thereby forcing the
domains to pair with complementary domains of another chain and creating two antigen binding sites (see
e.g., Holliger et al. Proc. Natl, Acad. Soi USA 90:6444-6448 (1 993); Poljak et al. Structure 2:1121-1123
(1994)).

Stifl further, an antibody or antigen-binding portion thereof may be part of larger immunoadhesion
molecules, formed by covalent or noncovalent association of the antibody or antibody portion with one or
more other proteins or peptides. Examples of such immunoadhesion molecules include use of the
streptavidin core region to make a tetrameric scFv molecule (Kipriyanov et al. Human Antibodies and
Hybridomas 6:93-101 (1995)) and use of a cysteine residue, a marker peptide and g C-terminal
polyhistidine tag to make bivalent and biotinylated scFv molecules (Kipriyanov et al. Mol Immunol.
31:1047-1058 (1994)). Other examples include where one or more CDRs from an antibody are
incorporated into a molecule either covalently or noncovalently to make it an immunoadhesin that
specifically binds to an antigen of interest, such as ALK-1 or ECD of ALK-1. In such embodiments, the
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CDR(s) may be incorporated as part of a larger polypeptide chain, may be covalently linked to ancther
polypeptide chain, or may be incorporated noncovalently,

Antibody portions, such as Fab and F(ab"); fragments, can be prepared from whole antibodies
using conventional techniques, such as papain or pepsin digestion, respectively, of whole antibodies.
Moreover, antibodies, antibody portions and immunoadhesion molecules can be obtained using standard
recombinant DNA techniques, as described herein.

As used herein, the term "human antibody” means any antibody in which the variable and
constant domain sequences are human sequences. The term encompasses antibodies with sequences
derived from human genes, but which have been changed, e.g. to decrease possible immunogenicity,
increase affinity, eliminate cysteines that might cause undesirable folding, etc. The term also
encompasses such antibodies produced recombinantly in non-human cells, which might impart
glycosylation not typical of human cells. These antibodies may be prepared in a variety of ways, as
described below,

As used hereln, the term “neutralizing antibody,” "an inhibifory antibody" or antagonist antibody
means an antibody that inhibits the ALK-1/TGF-beta-1/Smad1 signaling pathway. In a preferred
embodiment, the antibody inhibits the ALK-1/TGF-beta-1/Smad* signaling pathway by at least about 20%,
preferably 40%, more preferably 60%, even more preferably 80%, or even more preferably 85%.
Neutralizing or inhibiting potential of human anti-ALK-1 antibodies may be determined, for example, by
thefr ability to inhibit up-regulation of a specific downstream target gene of ALK-1, Id1, as presented in
Example 12; fo Inhibit Smad1 phosphorylation determined by Western Blotting using Odyssey [nfrared
Imaging System from LI-COR Biosclences as presented in Example 13.

The term “chimeric antibody” as used herein means an antibody that comprises regions from two
or more; different antibodies. For example, one or more of the CDRs of a chimeric antibody can be
derived from a human anti-ALK-1 antibedy. In another example, all of the CDRs ¢an be derived from
human anti-ALK-1 antibodies. In another example, the CDRs from more than one human anfi-ALK-1
antibody can be combined in a chimeric antibody. For instance, a chimeric antibody may comprise a
CLR1 from the iight chain of a first human anti-ALK-1 antibody, a CDR2 from the light chain of a second
human anti-ALK-1 antibody and a CDR3 from the light chain of a third human anti-ALK-1 anfibody, and
CDRs from the heavy chain may be derived from one or more other anti-ALK-1 antibodies. Further, the
framework regions may be derived from one of the anti-ALK-1 antibodies from which one or more of the
CDRs are taken or from one or more different human antibodies. Moreover, as discussed previcusly
herein, chimeric antibody includes an antibody comprising a portion derived from the germline sequences
of more than one species.

In some embodiments, a chimeric antibody of the invention is @ humanized anti-ALK-~1 antibody.
A humanized anti-ALK-1 antibody of the invention comprises the amino acid sequence of one or more
framework regions andfor the amino acid sequence from at least a portion of the constant region of one or
more human anti-ALK-1 antibodies of the invention and further comprises sequences derived from a non-
human anti-ALK-1 antibody, for example CDR sequences.
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As used herein, the term "ELISA” refers to an enzyme-linked immunosorbent assay. This assay
is well known to those of skill in the art. Examples of this assay can be found in Vaughan, T.J. et al.,
Nature Biotech. 14:309-314 (1996), as well as in Example 2 of the present application.

The term “surface plasmon resonance®, as used herein, refers to an optical phenomenon that
allows for the analysis of real-time blospecific Interactions by detection of alterations in protein
concentrations within a biosensor matrix, for example using the BIACORE™ system (Pharmacia
Biosensor AB, Uppsala, Sweden and Piscataway, N.J.}. For further descriptions, see Jonsson et al., Ann.
Biol. Clin. 51:19-26 (1993); Jonsson et al., Biotechniques 11:620-627 (1991); Jonsson etal.,, J. Mol
Recognit. 8:125-131 (1995); and Johnsson et al., Anal. Biochem. 198:268-277 {1981),

The term "affinity” refers to a measure of the attraction between an antigen and an antibody, The
intrinsic attractiveness of the antibody for the antigen is typically expressed as the binding affinity
equilibrium constant (Kp) of a particular antibody-antigen interaction. An antibody is said to specifically
bind an antigen when the Kp is < 1 mM, preferably £ 100 nM. A K binding affinity constant can be
measured by surface plasmon resonance, for example using the BIACORE™ system as discussed in
Examples 7 and 8.

The term “koy” refers to the dissociation rate constant of 3 particular antibody-antigen interaction.
A ko dissociation rate constant can be measured by surface plasmon resonance, for example using the
BlAcore system as discussed in Examples 7 and 8.

The term “avidity” refers to the functional combining strength of an antibody with its antigen which
is based on both affinity and valences of the antibody. As used herein, this term describes the increased
affinity that occurs as result of multiple antigen binding sites on an immunoglobulin,

As used herein, the term “molecular selectivity” refers to the binding affinity of an antibody fora
specific antigen being greater than for other antigens. For example, the antibodies of the present
invention can be selective for ALK-1 over ALK-2'through ALK-7, meaning that the binding affinity of the
antibody for ALK-1 is at least 2-fold greater, for example 4-fold, or 10-fold, or 50-fold, or 100-fold or mors,
than for ALK-2 through ALK-7. Such binding affinities can be measured using standard techniques known
to those of skill in the art.

The term ‘epitope” includes any protein determinant capable of specific binding to an
immunoglobulin or T-cell receptor or otherwise interacting with a molecule. Epitopic determinants
generally consist of chemically active surface groupings of molecules such as amino acids or
carbohydrate or sugar side chains and generally have specific three dimensional structural characteristics,
as well as specific charge characteristics. An epitope may be “linear” or “conformational.” In a linear
epitope, all of the points of interaction between the protein and the interacting molecule {such as an
antibody) occur linearally along the primary amino acid sequence of the protein, In a conformational
epitope, the points of interaction occur across amino acid residues on the protein that are separated from
one another. Once a desired epitope on an antigen is determined, it is possible to generate antibodies to
that epitope, e.g., using the techniques described in the present invention. Alternatively, during the
discovery process, the generation and characterization of antibodies may elucidate information about
desirable epitopes. From this information, it is then passible to competitively screen antibodies for binding



47 48 4.38.1 49 50 51 52 4.58.1 53 54
59 60 4.68.1 54 55 56 4.62.1 57 58

10

15

20

25

30

35

WO 2007/040912 PCT/US2006/035096
- 25 -

to the same epitope. An approach to achieve this is fo conduct cross-competition studies to find
antibodies that competitively bind with one another, i.e. the antibodies compete for binding to the antigen.
A high through‘put process for “binning” antibodies based upon their cross-competition is described in
International Patent Application No. WO 03/48731.

As used herein, the term “binning” refers to a method to group antibodies hased on thelr antigen
binding characteristics. The assignment of bins is somewhat arbitrary, depending on how different are the
observed binding patterns for all the antibodies tested. Therefore, bins do not always correlate with
epitopes determined by other means and should not be used fo define epitopes.

The term "compets’, as used herein with regard to an antibody, means that a first antibody, or an
antigen-binding portion thereof, competes for binding to the antigen with a second antibody, or an antigen-
binding portion thereof, where binding of the first antibody with its cognate epitope is detectably
decreased in the presence of the second antibody compared to the binding of the first antibody in the
absence of the second antibody. The alternative, where the binding of the second antibody to its epitope
is also detectably decreased in the presence of the first antibody, can, but need not be the case. That is,
a first antibody can inhibit the binding of a second antibody to its epitope without that second antibody
inhibiting the binding of the first antibody to its respective epitope. However, where each antibody
detectably inhibits the binding of the other antibody with its cognate epitope or Ilgand whether fo the
same, greater, or lesser extent, the antibodies are said to "cross-compete” with each other for binding of
their respective epitope(s). Both competing and cross-competing antibodies are encompassed by the
present invention. Regardless of the mechanism by which such competition or cross-competition ocours
(e.g., steric hindrance, conformational change, or binding to a common epitope, or portion thereof, and the
like), the skilled artisan would appreciate, based upon the teachings provided herein, that such competing
andfor cross-competing antibodies are encompassed and can be useful for the methods disclosed hereln.

The term "polynucleotide” as referred to herein means a polymeric form of nucleotides of at least
10 bases in length, either ribonucleotides or deoxynucleatides or a modified form of either type of
nucleotide. The term includes single and double siranded forms.

The ferm "isolated polynucleotide” as used herein means a polynucleotide of genomic, cDNA, or
synthetic origin or some combination thereof, which by virtue of its origin the “isolated polynucleotide” (1)
is not associated with all or a portion of polynucleotides with which the “isclated polynucleotide” is found in

nature, (2) is operably linked to a polynucleotide to which it is not linked In nature, or (3) does not occur in
nature as part of a [arger sequence.

The term “naturally occurring nucleotides” as uaed herein includes deoxyribonuclectides and
ribonucleotides, The term "modified nucleotides” as used herein includes nucleotides with modified or
substituted sugar groups and the like. The term “oligonuclectide finkages" referred to herein includes
oligonucieotides  linkages such as phosphorothicate, phosphorodithicate, phosphoroselenoaie,
phosphorodiselenoate, phosphoroanilothicate, phoshoraniladate, phosphoroamidate, and the like. See
e.g., LaPlanche et al., Nucl, Acids Res. 14: 9081 (1986); Stec et al., J. Am. Chem. Soc. 108:6077 {1984});
Stein et al., Nucl. Acids Res. 16:3209 (1988); Zon etal, Anti-Cancer Drug Design 6:539 (1991), Zon
etal., Oligonucleotides and Anafogues: A Practical Approach, pp. 87-108 (F. Eckstein, Ed., Oxford
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University Press, Oxford England (1891)); U.S. Patent No. §,151,510; Uhlmann and Peyman, Chemical
Reviews 90:543 (1 980). An oligonucleotide can include a label for detection, if desired.

*Operably tinked" Sequences include both expression control sequences that are contiguous with
the gene of interest and expression control sequences that actin frans or at a distance to control the gene'

Sequences that stabilize cytoplasmic MRNA; sequences that enhance translation efficiency (i.e., Kozak
tonsensus sequence); sequences that enhance protein stability; and when desired, sequences that
enhance protein secretion. The nature of such control Sequences differs depending upcn the host
organism; in prokaryotes, such control sequences generally include promoter, ribosomal binding site, and
transcription termination sequence; in eukaryotes, generally, such control sequences include promoters
and transcription termination sequence. The term "contral sequences” is intended to include, at a
minimum, all components whose presence is essenfial for expression and processing, and can also
include additional components whose presence is advantageous, for example, leader sequences and
fusion partner sequences.

The term "vector”, as used herein, means a nucleic acig molecule capable of transporting another
nuclefc acid to which it has been linked. In some embodiments, the vector is a plasmid, i.e., a circular
double stranded piece of DNA into which additional DNA segments may be ligated. In some
embodiments, the vector is a viral vector, wherein additional DNA segments may be ligated into the viral
genome. In some embodiments, the vectors are capable of autonomous replication in a host cell into
which they are introduced (e.g., bacterial vectors having a bacterial origin of replication and episomal
mammalian vectors). In other embodiments, the vectors (e:g., non-episomal mammalian vectors) can be
integrated into the genome of a host cell upon introduction into the host cell, and thereby are replicated
along with the host genome, Moreover, certain vectors are capable of directing the expression of genes
to which they are operatively linked, Such vectors are referred io herein as ‘recombinant expression
vectors" (or simply, “expression vectors"),

The term “recombinant host cell” {or simply “host cell’), as used herein, means a cell into which a
recombinant expression vector has been introduced. It should be understood that "recombinant host cell"
and "host cell” mean not only the particular subject cell but also the progeny of such 3 cell. Because
certain modifications may occur in succeeding generations due to either mutation or environmental
influences, such pregeny may not, in fact, be identical to the parent cell, but are still included within the
scope of the term "host cell” as used herein,

As used hetsin, the term “geriline” refers to the nucleotide sequences and amino acig
sequences of the antibody genes and gene segments as they are passed from parents to offspring via the
germ cells. This germline sequence is distinguished from the nucleotide sequences encoding antibodies
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in mature B cells which have been altered by recombination and hypermutation events during the course
of B cell maturation. An antibody that “utilizes” a particular germline has a nucleotide or amino agid
sequence that most closely aligns with that germline nucleotide sequence or with the amino acid
sequence that it specifies. Such antibodies frequently are mutated compared with the germline sequence.

The ferm “percent sequence identity” in the context of nucleic acid sequences means the residues
in two sequences that are the same when aligned for maximum correspondence. The length of sequence
identity comparison may be over a streich of af least about nine nucleotides, usually at least about 18
nucleotides, more usually at least about 24 nucleotides, typically at least about 28 nucleotides, more
typically at least about 32 nucleotides, and preferably at least about 36, 48 or more nuclectides. There
are a number of different algorithms known in the art which can be used to measure nucleotide sequence
identity. For instance, polynucleotide sequences can be compared using FASTA, Gap or Bestfit, which
are programs in Wisconsin Package Version 10.0, Genetics Computer Group (GCG), Madison,
Wisconsin, FASTA, which includes, e.g., the programs FASTA2 and FASTA3, provides alighments and
percent sequence identity of the regions of the best overlap between the query and search sequences
(Pearson, Msethods Enzymol 183:63-98 (1990); Pearson, Methods Mol Biol 132:185-219 (2000);
Pearson, Methods Enzymol, 266:227-258 (1996); Pearson, J. Mol Biol. 276:71-84 (1998)). Unless
otherwise specified, default parameters for a particular program or algorithm are used. For instance,
percent sequence identity between nucleic acid sequences can be determined using FASTA with ils
default parameters (a word size of 6 and the NOPAM factor for the scoring matrix) or using Gap with its
default parameters as provided in GCG Version 6.1.

A reference to a nucleotide sequence encompasses its complement unless otherwise specified.
Thus, a reference to a nucleic acid having a particular sequence should be understood to encompass its
complementary strand, with its complementary sequence. '

The term “substantial similarity” or “substantial sequence similarity,” when referring to a nucleic
acid or fragment thereof, means that when optimally aligned with appropriate nuclectide insertions or
deletions with another nucteic acid (or its complementary strand), there is nucleotide sequence identity in
at least about 85%, preferably at least about 90%, and more preferably at least about 95%, 96%, 97%,
98% or 99% of the nucleotide bases, as measured by any well-known algorithm of sequence Iidentity,
such as FASTA, BLAST or Gap, as discussed above,

The term “percent sequence identity” in the context of amino acid sequences means the residues
in two sequences that are the same when aligned for maximum correspondence. The length of sequence
identity comparison may be over a stretch of at least about five amino acids, usually at least about 20
amino acids, more usually at least about 30 amino acids, typically at least about 50 aming acids, more
typically at least about 100 amino acids, and even more typically about 150, 200 or more amino acids.
There are a number of different algorithms known in the art that can be used to measure amino acid
seyuence idefitity. FoOr instance, amino acid sequences can be compared using FASTA, Gap or Bestfit,
which are programs in Wisconsin Package Version 10.0, Genetics Computer Group (GCG), Madison,
Wisconsin,
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and %kopr%targé ro%o E:?Eo? 13’?@50315%68%%%?%1( D N%”%)Y?Qz%q éﬁégn%_) NO: 48);

I n some
i mrunogl‘b?@tfll({?b_nQ &eh'@s 531 ¢58hi PR & NRafONh4LGR! és |*Pa‘H01 PRILHBYT TR IHNO: 64);
"'m ni | oA, (SEQ IDINO:rfishisl 1I8dUSEQpPPNTach), 5an1 ¢SEQy eEneos 76)05.58C YSEQ © NO: 80);

m m ckeds g @iahiot B6: b4)Ch 58 e8E@ip iNodigh)i dHako 99888 b NN Gr leBid | BFHSacid

sequence having up fo 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 or 15 conservative amino acid




5 can be obtained fromthe animal. In sonme enbodi ments, anti-ALK-1

ant i body-contai ning serum i sobtained fromthe animal by bl eeding or
sacrificing the animal. The serum may be used as it is peRi@bjdgHssbdsom

t he ani nalvg‘éﬁ“‘i”ﬂﬂﬁ?'?ogl obulin fraction may be obtained fromthe serum
or the anti-ALK-1 antibodies may be-purified fromthe serum In sone
enbodi nments, anti body-producing cell lines are prepared fromcells
isolated fromthe 10 immunized animal . After j L2 &L10Nn ofhBCmbodiment
ani mal | SPEEEPYT 31900 2 43R o YR ABEREMERERS AU aecﬁg(l:ljg 5@%15[ 2“ are oo m.qends
i mor t al ihe dight Ryraiany thegramsn lentbhR-I antibedy eamprisasthh Ydampp aFrTERYears %idnipody
cel I's i ngbygle,ohul 1248, Nodonld dhibo@fleitq thetigmmadie cdmmigest theamin sdid sequence from

oncogenes, |1 nfect t 0 i idokat i ng
Shen ol e IR L Epe PSS o tomaelingl op,
them&o car ci insgeapebesimeni Heilialy cbIhPBUTRIPISS I8 PHY° ?ﬂgﬁ?%e?%sgn Y

i mror t al bredpre!rkgiors. Fdepesdentyebaktedciedn theakutit ichaic CGPRAL CRE2 sand JrRSTe regions,

SUPRT =SS Rsoclfilefy, of %osﬁemg?e Chonodibl QMibBdIL babded SORr &11.hf 1fBS] an2.4(wT),
with nyel© cells 1's use

th | _ . . .
R e ot
| mror t al H2ed CEh:l 59.aret0skc redned3REi4ig IALE2. 1, 4.8 1 47331 BBk THer agp Y 1P 1

a prep o 5.%ﬁ.1 enadiMentaid B8R irdidnb RbchIRVRERENGaN S opREd tame donssivaiye @mino acid
enzyne-11 nke

>d i rmunoassay, ( ELI or a radi.ol 4utibhs, exanpl e
o ELI snederui ATe SR BUraEs el B B Al T AR PERCP °
reference. 20MntertaiAlskbbddimants heljiohd eeued e aeté/f\qlg‘] agt_lbgc_iy, C?%'F‘?Sdté‘ﬁﬁg'fno acl
are sel egiRdnces baneneddinfonriheprauamRadegidno bf atemiirosipbatected from 1.11.1; 1.12.1;
characteristjcs i ' .0p 0 hgh1 ft:ibady 1Rs0duClE20m 1.183.1;
and desi r1ég'ﬂ@R@Mi1%3%@%&&ﬁ%ﬁ)éﬁﬂggh%??%ys;%ﬂéf }léétl_hgl}z p%l BY: 5.34.1:
Hybr i18onmd&7dah2%s eXpanddd 1o 61106 4H- 5 Pigdnt Pt amtnaftS® 1 i anitmal 5"
that | aclssan; & 56T B&7Iyatssn 1, 6x gid, CORIgionsisad haging jegs thai B oblggsttiang qoppervative
vitro. Methods ,of i i r@¥iedned-ngivédyrhind sidhasstiautiens.
wel | knowfl '”t°8‘§"{’_ %%bégtﬁ%ﬁ g%’?ﬁ‘?ﬁé&@@t@??% Lhe art. va%?&l?do%ham(?f)%ﬁzgga human
embodi nent, t MEhireaisHp Sedea; an '§ g erﬁrg’ﬂ-'ﬁ’ﬁ?“r%r% ani nal  t hat %xgr esses
human i muyacg] abad, N gaaes a8k Vi #é1 oplneriowes. e perae epredimegis e ¢n gpauence of
myel o Gel dnilal R HiREY LHRIRAAE oSRGS hABo 8Gd §unstititions, Heletins arinaeribns (aditigns),
mor & pr eferred embodi rsr,pntl tivt .tt]oet 'e.ge r?ihezgd afiltb %h sbélieﬁc&(m%ﬁ(bwiments, the
mouse andolerWeby BHBIRS &175F (0% hdh 2 decret oy o = n%el pme, Lo
an even merablezomkipof be heayh owinasiprises he2: Ayfef Gk Sl P ‘ﬂj fRUERpns Trom the gem
P3- X63:=AdB. Ha hAMTBEjueaR. TyiRemMEWnbutieeds| the cliatns) aBeaon-engpryative substitutions

30Exanpl e 2. T i e di . oy o 0Bt e COR
met hg(rjns) fecgpﬂp?{?%gdg? Hegegrmﬁ#ez% I{ﬂé]Fcﬁ)dqng qtﬁ%ﬁag’ "B entbB@mERY, QR mGtBtidAE aiéi

at produces a.h n | g
ant i 25y regions of Fedieevrt che e SAmeIFPRREK TS, B° AR E'%é'b\t‘#ﬁ?‘?ssﬁnﬁ@? a@%?’ gene. a
| MTUNI Zi Ngmn Dosthelg@R dntianiageni s Sardenala idewo Mideld deap.ca hungant I 67 jgene and a

a portion of ALKs Jr W, 4 . 8 §érieGind\alfurhs gehé; aviumgn V
thg tranrs}b@r?PéH%a%ngEr?g1afﬁhg%ﬁ3)ﬂ#§& gehe? A WGmEHDES Gerddn uthan (e A

an | ne_respon -1

ol at | nghHETBANED BRRRUCHIG BETSn PP O A A0g b Ao g frte tyman 38
i TOr t al | ghac Hubren ApBisbgehye; phadarch AP oerleland a hupandetBraeny & WEPY Vutiaf 9ene 2
WDSOEI$(§)H81J]UH%9@J§_§§ %ﬁﬁsarfafa ﬁdi‘@ein' Jmﬁgréeﬁé;!azﬁ%aa%iﬂ?lﬁgeﬂp,r a)dlu}lém@ 3¢28| dege and a
i dentify #aade fHBYY %i"”r”é?’é’t @24'4%96,53_‘?h&bgﬁgéfe-gg%%&j%gmﬁ?wkgané ﬁler 2.2 en:
aspect t he3i ganerd fiurensr 493 gree and @ byman i AB 98188t NYPBGCEY! ENRdER " - << 9
ant i - ALK- 1 ;ankinpdy, 56! sins M Ruribagi-sregdns ahe hombh Ji BB geries humanyYor $-tfoaere. a
cell line. In so enbodi nent s, ,t he. I _ Hee DY deB®aMI% human
as descri B@&%B@g‘?“eﬁﬁgsé‘wa‘r‘" %‘#godéﬁeﬁgﬁ%érp\?r%ﬁh&&%ﬁ ar eo?pg duceds (4
in a s®nhyABmeneieiumeuYeddheeiced Mo &0 Q%Pé?d% 1L:jep Hgﬁé‘%i‘e' goa@s, H
cattl e or 4yerHfean De-@gakhnd a eurhadi,BBoene. 5t he hybri domas are human
hybridomas. = | .. L FHRGENEhinG 309 SitiRMons dre bt #RRSP @MdreCofatE e positions as the

hybr i domas. LB
mn Zedsﬂst%t&ior?snfr?mﬁ g-e}mli%QtiA synbn cl;rl rﬂ?rgyof (t:h%l \llHS bf gn'tigodiess‘Pll £EM. B, 112.40wWT);

1.12.1(M20I/D19A); 1.12.1(M291); 1.12.1(D19A); 1.43,1; 1.14.1; 1.151.1; 1.162.1; 1.183.1; 1.27.1; 1.20.1;



In so nbodi . .
aci d ggqﬁenggl gg%f. Sit tr}e migl eic acid nol ecul e encodes a VL anino
gern i ne segysps t gre _done_ or nore nutations conpared to the
Found in theov %g tﬂgny onel O]?nt'cf'il) to the nutations fromgerniine
1.12.1(rWT); 1.12.1(M29I/D19A o S g T 13 17 by S huS2Gs0se
1.14.1; 1.151.1; 1.162.1; 1 Tob 1y 1o belh s 18 131
1.9.1. 4. ; 2.1; 1.183.1; 1.27.1; 1.29.1; 1.31.1; 1.8 1
5.13. 1; 5’“331%20;84%3@311:f-ﬁé?%g%@.44@?3#.%a1-4£225ﬁ;594- 68. 1, 4.72 1,
embodi rren§'_§7,-13tc_ﬁé-5ﬁdcl leiqtheacehﬁo&mé@uﬂeé” H488114.74.0) SO 5.34.1; 5.53.1: 5.56.1:
agl_d s ubsedstiertsibonisvolva Q dRORRALER LS, th) eafggfgggﬁféﬁ %Jq%gf‘aé é’%?[?g{?ﬂo%mgr}ﬁ ;
i dentical to the £i-ons, f[om garniiThae feenge pib .
of antj bodi es R_Oﬁ%n%oilmf@s,ltﬂe ﬁea%gchgl PHbeHe VL of any one .
1. 12. 1 VSIS emiodiments the egvy chiain@nbri (1ovUrisss dn driind 4R3O MsEQ 1D No: :
: ) - irl@nibtised thbhediy chaid Srhind s . NO: 2. In
1.183.1; W27 102.10w2P 1 k2.1 Bk s, isheay chai nn&ac;&se}ﬁ%‘-l .
4.38.1 4681 ey paay 1t B tdwogh: 942 0. 1: A Jfe ptantbody 1.11.1;
£ amdihBaghy RER L SRl 6%9.*’1311%?<D§9ém-1é,-1:51,g431; f511: 11621
mol ecul e Coﬁb%'?%gé'sg:1hﬁ;é?-80rgé%1 2 di-Heh 98 1t hes. huekai s.omeidr2.1; 5.13.1;
Cons 31 obvem s 1731 B by g B
1, 5B, 594.168£Q 6YNOTHe) 173117 ;o) J5t11 (¢ 33 ;AT
- : 716); 1784.1 Sk 87, 91 or o136 \ehi'®h'dh Ik M@ 14);
TR n%zﬁ‘?@é_% REMENSE (o o E?%H%gﬁﬂﬂfﬁlgﬁff'-101’2‘?12'(%91@&%019@ NG 20
! =AUIDING:; 501 4188, 11(SEQ. IBANG:; 548 438.11sE4- 1Byl PEG IR NG ),
4.72.1; 8.713.(92Q D Ré: d6) 5153 de 4831 1sE 15%01,5 #-02Liged 88, L
30l n so : : 88); 21285 P RE- oy 22 15k B 9..f'or 1. (B5Q4ID NO:"62);
ucl ¢ trg.gé%ﬁgbf%{ ?énﬂ ellD[cH@c?U(’J'_ no“ﬂe@_%PeJDd*dﬁrﬂr“P:%na(SEQ ID NO: 78);
SEQ B NEELTES haia updo 1 207, 24, 2810&%.2.‘?&:825'523!@231@2? ey o ino ald
4: 68 fiRlo 376n- . oh- Ob ’ rvéifde aththe - B2 56 50;
el e wérﬁli:?%;g@ertﬁﬁe a@Bo alld sBktitdidds, I+ B %g'%c’(gméidi TET%I%t gt,l0§?ﬁ%d§oratotai of
3 or a pgrt iri%ntt'hgérﬁe%}cg%ﬁ'&@g@- O 40 0r A1, 1g wbgqﬁ,w%ﬂg,ﬁaw BRIV the
th i nosE . LIRS ingets -
CDRSe a(Tf ”tgﬁﬁgggffﬂ@ i! l!ﬁerg |S$]ﬁu§gq¢émm toshiteginhing of trefCOMIA0 th\Whd &rth@élflih;cgzﬂg@ﬁam
cont¥@uous regkeR %mn@&{%”ﬁ ggnbl?ﬂlenfim ﬁt sz;yd pO][ti on encodegﬁc’geof
i ) hgq, §§ ! chaln of a ti- -
o | ooy o gy LI B2, TET) b Gt e Ao pBImOP 8RS snd CoRa
85% 900k 1d5041501041.198% mne@S%mg YW Hiat. 13 $M2RIDH SRS 117 QM1 522, 18U, 1.13.1;
sequence.aaft; apg/ 1@, 05.1antd Hodi enizbgal.sto 448 M.y @{Zﬂ_p%%&iT% s
O oL o P18 BOFS88 e b, bior s Sshin, s cilg 30 4581,
2007/.04 9125%7 %%E?fégﬁ,l ég%%% o fpes tha s & A7 >-5F.11 % sgid CRfgyegions each having
L 1) 174 g fewes nop-cogsenvative aﬁﬂr;o}_a,ti?:ls xﬂﬁantlitit;fﬁzel\gh% R ondora ol of
.38.1; 4. 58Inlsomd.chiBodiments 6% Hki ons.. = Ly G4 b G ed b
.ol re%ioﬁg_ﬂézo - érodmerﬂs,@%ﬁea\éﬂctzh%i%.c%ra r%%igﬂ’g.g,é .5.34 1. 5 53 1
region qf,, SEQ | 'i’gdr%lharﬁiéoqi% éﬁlgct%g o “acl d Sensdsntie selgctediomhe CDR
i ncl udeéﬂﬁ'c&gglédqglé\ﬁlézﬂ%Pgiﬁyi?ﬂi(%i%h10&21;??4&?‘3};195%féﬁi1nvem'i;on'12'1(rwr);
condi ti 6A%T BlUbH %k 41 i A 1;51162N9@A83 1; 1.27.9; :
75960 558840 850 Ao ST SOk pe Bsk et X b ol 1}527'% 0% .
acid engodina. the, a ot '{?bg%rﬁt, Roa ey Romeraent 1 cal 10 d LBPRf 6.
15 16, SR Byl DoutBgPagie s thgnor o THE U Speiebt e asEieripsd Rewe 261 2
80; 84; CBES argfom thepage entbedy. a | )" enBodiBent, 186 igh6 ChaiBdDRE8ad #1 hedfichai
nucl eot | de’ Se%jﬁﬁ&@ﬂ&ﬁin@ﬁ@tgir{;&d Z| c acid Ictr)]rm{l si ng t]tle VL region in
nmbodi , ; . ALK antibodi 0 r preferred
2 heavy hiaen e HE RELEER) el 3 artodse s Eeng eapl oo ewn
VH 33?““%*‘&-5‘6&”961% oA CRRIOCHE, o :ﬁ K ¥ FPH secBiencey/ihehaiay ohidlil CORI5CDR?
t her ef resmenta frerortie Begh@my ER MHeS @; hmcﬁmid%q@n&@%k'%@fﬁ@a\ﬁ}%ﬁ%i,}/%noa y
human \Qéq'f’e"gelfr&?[h%,be@m%ﬁ-fjtg QEE %@U%h hﬁg,%%%%{ﬁglnghtuéhg n' 285 ac'[d
] _ a
some enhodi ments, the nuc elc acﬂ? H%F@c?.fl“@ EPRDefap @ﬁ-ﬁéﬁi1rﬁmti®d?fn2f:ovjd:d



nucl eoti de sequence that encodes a VH regi on thereof. In

anot her enbodi ment, the nucleic acid encodes a full-length heavy

chain of an antlbody sel ected fromthe group consisting of 1.11.

1.12.1; 1. W220¢%0813: 1.12. 1(MR9I/D19A); 1.12.1(M9l); &CTI‘;ESZQWQ&WS
1.13.1; 1.14.1; 1.151.1; 1.162.1; 1.183.1; 1.27.1; 1.29.1; 1.31.1;
1.8.1; 1.9.1; 4.10.1; 4.24.1; 10 4.38.1; 4.58.1; 4.62.1; 4.68.1;
4.72.1; 5.13.1; 5.34.1; 5.53.1; 5.56.1; 5.57.1; and 5.59.1, or a

heavy chain cOnptypsbranitdreidavbsibtionte reydaerde isdb ISR P13 d@oreeysteines in the

IFt[J)r tNggr , aﬁd&@dﬂ‘%loﬁ'n?ay%'dﬂerﬁ@éﬂy GEYRe| ﬁ)eanbmer ﬂasiadeeemdhohe amuemetmf alShée or

ng
or light S%I‘H'lg] %ﬂe egWogwfz t'A{B\e_rﬁl %l%ftﬁctlga OP%POH-CSP?F‘I cgs&eﬂer ﬁ(') &Jbgfﬁﬁ%ﬁ/ can be
i sol at ed "fede in GHR o lrreevorhiggiop pigtvrciakie é@;@éw e"rm s saystant oyl piapeantiody, In -
enbod meBbrfs erhiftRimehB, hel6lseine isc@hshicap! ecul es ar e isolated froma B

cel I that expy ﬁiﬁel(?yfg%f Q‘EM a%bénﬁ%ﬁ 'thgfrg%ye setg rérl:l élg‘gépf?a%ﬁ@éiﬁlc sites

i muni zed mﬁt rom an |nnnr a erive om sucC
B cel | . Mebpsabogy Budh des AGY AR & %CBE.O@éraera%ﬁr%&naqﬁ ARfaogRmal) @ in the
wel | - knowmstant ddneirasftan Sttedy. e SgpsiituiBandd rysteioe JesidieRassembovaDot privieblgic gliesrmay

gr Ce)g!sng Cgléaréa%Q‘R{eaﬁ Rl hé@ﬂé&letty B Bhody BRkick SRS ﬁnﬁ‘sglnkx‘@éééq{s Heﬁ\b@’néﬁyor/-‘hﬁother

GRS ANIAE Lo Ve
cDNA cl oskesgbyciiteringtond othpthpinesesidues. a pref erred enbodi nent, the

nucl ei ¢ aci d Tﬂﬁoﬁ{él&n@:o&ﬁeﬁ@%@-%lﬁél fRh&@ of W Fdathoorint di &He dﬂﬁ&LI&S aﬁﬂ'bedyaff the
its fusi Mvediah K A \%ngus em%f'ni @etﬂg & tﬁ%qﬁ%ﬂtlo%rtﬂgﬁ&glggr?d l 'Hi r?@lws ofgﬁae' Eﬁlltl-ALK- :

cell pr odUg R 'Sceﬁ

embodi merdt@ntihopies may ‘Pptfﬁ'ﬂaﬁﬂﬂ@i‘dﬁ@ FIAERIYSRFRunogl obul in is | soI ated from

a XEMOMOUSE(r)n am medect, ltife anetibe predbodianentve hisiteee hlimar adisslikig nicheclonal
human i %8%509.";8 8 h&/lﬁl&bjrﬁg e hgpﬂgtﬂlcé'%mhqmgmai@%bm% antibodies of the

transgenlc ani ma SCr|

ove r
nucl ei ¢ &esent wewteeﬁet'e%ﬁ ‘F%SEPﬁf%F ol hlmkls: ﬁgﬁ?@&i@ %ﬁ@ggﬁgﬁgﬁ 12#@9‘
nucl ei ¢ aded(ohedulses 1i1g0] ateds;f Nnase.d hods. huean,; 1r2@nrﬂﬁaﬁsgém &.9.1; 4.10.1;

ani mal ”&&4?94%%0‘45@49462#Oiedwmlﬁ%dlsan%'sb)@dseém51661C@@ip’(leﬁnemel In

more am no acid e t1.Qo
o codh PRFERY: ST boe BT RALLT TR B eVine erlodt Helngiren)
heavy chdi1@.164298n1. b?rl‘t(DflSRiLNJI lahi4.bddf2.6f1.31He4.630 01 hikeht i on can
conprise a nuahtﬂa%ulageee%@ﬂzéee&ec@éy@e@ﬁn@ltapevl-brdamemh aé rédighsi GTVIRBAr (Primary)

JC glng'?gn![ na%lrﬁﬁ‘ee or Fto cﬁlr%:(:secon & seql?e%&ueliﬂﬁc%lree\pgsqgeaﬂ'g o?depﬁ%\éﬂn;qwﬁbtloqal epitope

encodi ng ladscppthtang Wﬁfeﬁﬂ'm t@n epiiape -eaglyelvity QKt”?ebB'H‘;Néﬂ” PRIPORIRY EXFTRYTRd i this
conprgse iedtighl eot i de sequence encoding a VL domain of the invention

joined in-f ra'ﬁb](% ? i&s %Qegﬁe%kéjﬁeﬁg%%?ﬁf fDﬁlﬁ'@)ﬁé*'tﬁegmﬁlelc' a‘am e%@lh@ the full-length

const ant donai er aspect

i nvent i ofeawgey &shé C%?&ScP fro?-& UiPeY EHBHR W20 QPEPF’ fé'“ﬁ% Hﬁr??Psc?F AR K1
heavy ( Vihtisadidd afthd ingghtonNanddeadonsspamdingfdedusad anineekid sequénged. - | engt h

anti body genes. In one enbodi ment, nucleic acid nol ecul es encodi ng
the VH or VI. domaini are converted to full-length anti body genes by
insertion into an expression vector already encodi ng heavy chain
constant (CH) or light chain constant (CL) domai ns, respectively,
such that the VH segnent is operatively linked to the CH segnent(s)
within the WD 2007/040912PCT/ US2006/ 035096 - 45 - vector, and/or the
VL segnent is operatively linked to the CL segnent within the vector.
I n anot her enbodi nent, nucleic acid nol ecul es encodi ng the VH and/ or
VL domai ns are converted into full-length anti body genes by I|inking,
e.g., ligating, a nucleic acid nol ecule encoding a VH and/or VL
domains to a nucleic acid nol ecul e encoding a CH and/or CL domain
usi ng standard nol ecul ar bi ol ogi cal techniques. 5 Nucleic acid



In addition to the antibody chain genes, the reconbi nant expression
vectors of the invention carry regul atory sequences that control the
expression of the antibody chain genes in a host cell. It will be
appr eci at edV®§0UHe88 skilled in the art that the desi gnp@fudN6inasevs
expression vector, including the selection of 20 regulatory
sequences nmay depend on such factors ¥s the choice of the host cel |
to be transforned, the | evel of expression of protein desired, etc.
Preferred regul atory sequences for nmanmalian host cell expression
include visbply el ement's that direct high |levels of protein expression
i n mamal | gh—eells—such _as pronmpters and/ or _enhancers derived from
retroviral |[LTRs, cytonegal ovPFRHENCENNENTIBERST (S IDHD) CW
Prom)ter/erhancer), S m an VFULSLENETHSVA0) ¢ uﬁﬁommmttmmmwe POﬁTIC{N
pr onot er / enhancer), a euomédvﬁ g 25t noVI L US NA| or e
promoter (AdM, P% vOnR rong"$nmral | a Bffot er § suchkighls
native i mminodl"Shtd i n 3% P@PT'W‘ or B¥ot e"leTE'N:orDNJT\ Ur PREFINGESBYA [T PRTTET
viral regulldtlddy el enents, and spquenges théfgol | gee & 073 U qg
Pat ent No. [9;zlpBeBRg, [0 S(Faten 3|\|u 4'4 546- 2545 pd—U-S._Rat ent
4,968, 615. [Hbthods—tor_expressing. ant ilbodies|in plants, fcl UC|3ng a
descri ption 'c% pr onot e%s an 180vect19r1s, 482 wel | 108s [tW0Ansf of A&t 1 qri2of
plants is khdMIWR t Hel2&r t].108ee, fmg., 0T el0125T 785 PatEqds 7
gells_or

6, 517, 529. WW esstmg—potypept dfas Ha—bacteri al

fungal cel S8 G yieast Icells | are also wel kiokn i n ke art'®
In additiop {1‘8 t he anti body chaijh genges and |riégul|dBory sletuendes, the
r econbi nant 1.éXjpt essi gn vegtors thelrnventjign gy car ryzzadditjonat
sequences, 5,@11 as sgquenges that—regytate r%\! c¢ation of thelvectar
in host ce e origilns _of irepli¢ation) “and | ect ajt’e marRer

1 3\1 SHE J PR I .
genes. The sgi ectabl @ marker gene facilitatg®9el86ti on aft hosB2cel I s
into which| t&& vectorl has|been i|ntrodiiced (J@8 €84, 35 @S fPggent
Nos. 4, 399[ g%, 7,634, 665 Tand—51179-0+-—F¢ far X WEI e—typically the
sel ect abl eln Fker ng_n_&r'gﬂnf ers Il ettatite ¢ ar U(g SUCh S 041%,
hygr omyci n “het hotrexat ¢, on "la host cell |i4Mhto|#hkich t/Mé vec#odr hag
been i ntrodt%ed. For [exanple, sgl ectabl e mankeT gages I Tgrudehire——
47 - di hygrg ot ate eductase (BHR—pgenre \fg;r use—inp—dhifr-host celld
with met ho lection/anpllification), [the 13.3:% gensg 5(1for 18

sel ection)."and the ¢l utamate synthet pse gené3 A4 Hybriidéma Hésst
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dext r an- mddiat'ed trahsf ecf i on, ¢al ci um phosphat e| ff eci pil Fat i opgo

pol ybr ene-{méfilat ed tansfection| protjopl ast[gUSipge el €CgE Opof ggt T om,
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JA21MWT) refers to the mAb 1.12.1 variant that was expressed as a recombinant mAb
10  described in Example 3.
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30 with ALK-1 or an antibody-binding portion thereof, isolating phage
t hat bi nd ALK-l and obtaining the antibody fromthe phage. By way of
exanpl e, P{ﬁ h@ ,bfor preparing the library of antibagdimagk:bmeisiuse

i n phage dISp ay techni ques conprises the steps of inmmunizing a

non- humman ani mal conpri si ng human i m¥8nogl obulin loci with ALK-1 or
an antigenic portion thereof to create an imune response, extracting

ant i body- pr odyc] fﬂ% ﬁ&l L@hérhﬁéﬂo‘eé“ﬁ?évg%&brzlgﬂt &ﬁln%'nanté SPbainNg tid\Move-listed

encodi ng heavy an alns. o 5anti bodi es o en (0]
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library, n%en rabs élrﬁgrg W%g[bﬁvgﬂ n%dre #0030 Gl |@arn€?l9% Q(i/aﬁéb%moﬁﬂ%mmo acid

i sol at ed reparin sCreeni ng such
librari e§ewﬁ@39k>ﬁ6WrPthﬁ apgye-ligheq human@at- ’I“d“ ﬁ‘éq?e&tl ng phage displ ay
libraries are commercially available (e.g., the Pharmacia Reconbi nant
Phagel0AntQldasehd Sipelbesmf AnthAld-hintihedies? 7 - 9400 01 and t he Stratagene

Sur f ZAPTM phage display kit, catalo Ther.e al so
other 10 net rgﬁbqjgasgﬁadd p@&@&quntt AT Q%Hodﬁaé Y 8 diatﬁr Hznly aby etﬁoqekcrilown in the
screeni ngrtankh ighasy, tle sphaynd subrlassi dsn(mtmdy Mmay.be detegninghisingt armppdaes that are

>, 223, 40%[3?}%% éF%Qthb tc!a@@arm%bcléé@o%ige% 1§uch\éﬁlb3éhé§-3r3ZﬁanaMQ:ommercaally The

92/ 20791 v
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are stteé o select preferred
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WO 2007/ 040912PCT/ US2006/ 035096 - 51 - single antibody may have
mutations in any one or nore of the CDRs or framework regions of the
vari abl e dogghfy-plein the constant donain. In sone

enbodi ments, there %azpe from1 to 13, including any numbBETAURbI36®EN,
amno acid mutations in either'the Viggar VL domains of the mutated
anti-ALK-1 anti body conpared to the anti-ALK-1 5 antibody prior to
mut at i on. jgd s of L bov ., _the nutations may occur In one or nore
CDR r egi ons. fkhd I\L’EP AHzed PeAniiphd-tAmibediesc onser vat i ve ami no
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pol ypgpt igd nner s

Wi t hggne;agzoi]é}@s zggza[, 8% P 4% 4§rﬁt2| Heh0: 611681 T2y 76i80684; 88) 92BOTATEM) an antlbody
pr ef er r ed"aesfTHtsedoth atheavy\tAaiol 0mBablg dbrEai® &P adaed

a |inker dsmednmf(a)at the VA and VI. domains can in @éﬁ%ﬁdﬂﬁw\éﬁ Vg% i =
anot her (see éJW under ng r}%l e Chain Antibodies). The VHIIi nker VL
antibody is t en- T AR S e et earb?ﬂt'WébW%é*fosaﬁnﬁﬁmbesbr créss cerdkitsif@Minding
fusi on aMth W’&Kﬁ@nﬂu@éy oy using exbttiods kdoive I thengt (lﬁ)bné@ﬁt%hm%hﬂ%eezrrl%hé‘ann_

ant i Bodi esK-ametivbtynirese Inder@Be (B FbeALK-JUAa%r éa'iu b‘tﬁﬁ c'Pj | °8f O”Ug W?%asureos the

|
Charne oatyauile Bluoh®) i EALEL RS sathorl & ahinta mg@ e e
create a %t}“?@(f) EnenENi-Eritanthady thendlisftest anthedy\bids ardtitfelene 850 tﬂg] NAference
@E

f r agment skt Kapetimtly. viedwevér iNte ebst thn@d&?khﬁf abld t@gfﬂﬁ R AROFA9LNG,

fr P! fbe H1e tigg t egl the
o l ekt ety vy SBEEENG WIE Ao e O Lo BTCE (VT g o

suchyd hat th
Si ng? e- g‘h% & Bt @[u By thﬁﬁ[iwaﬁqbar\nbodyegﬁ@ewe@gmrms eypefimed crybd f2€ormed using
f 1 exi bl eEulweéqr BUASERE™S ogflow dBiomengtToddst wheﬁe» A @:&2« &%&)ﬁ; s(- B8 with

Hust on 2dnokr st e 883
McCaf f er§ el Pﬁaﬂtﬁaﬁmﬁé ma@%%\%i%zef t§°ﬁ‘l Sgi RYPROVE My directions, Le.

anti body e\r%érﬁ‘E'B%‘f?t}%h%%laé VP'?GKBHWSE@” badl Prst vigs varsel Mia, praferesdiesbatiment, the
bi val enteXP?fWeﬂVbPEVNW@ﬁdSM_BIaEQRE%d or polyvalent, if nore than two
VA and VL are used Bi specific or poI yval ent anti bodi es may be

genefbat { afidnit, 1 Antbadiésto Wok-ALK- 1 and to anot her nolecule. In
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30 that are useful for detection, such as horseradi sh peroxidase,

8- gal act osi dase, luciferase, alkaline phosphatase, glucoSe oxi dase
and the like. \Wen an antibody is |abeled wwth a detect

it is det &’P&&“%‘V”&&m ng additional reagents that the elflcgﬂyﬁnsézﬁdl}@é;’sw%o
produce a reaction product that can-Be-discerned. For exanple, when
the agent horseradi sh peroxi dase is present, the addition of hydrogen
per oxi de and di am nobenzi dj ne, to a coI ored reaction product,

whi ch i sloplbdienof Ak Actifty biantieflicl ATIDOIKE 51 5o be | abel ed with biotin,

and det ect ed trr of : 4 i iLoer of
bi ndi ng. An a%{}{@.wmb%gfoﬁeﬁ%Btlbgﬁé’fﬂ‘!%%lﬁ1 b?%ﬁn@ cin B& |d§ﬁtff@:l) sr’ﬁé ufhber o
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zi pper peigulatoagherspedic downsdieary tspet @enef GraLEdc bifdasr deserived Bb@iaé@"? et éﬂfe”ed

b' ndi gig aMRL?@PJJtIQ&%%Q\F’Gﬁ/I 2OR6HRSHEE00-VD 300 M| QURAM S50 @ 100N, 50 M, 20
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varl ous F'@n@tr}%ofbn educe potential steno hindrance,

anti - ALK- 1 an®nbeldy carateteinge theeahilier of watant-abi-hiapiipody onipyi E@Fadérﬂgﬁi?h‘”y[at‘o”

such as B&Er%ﬁeb%b?\l@tegi'm&mg ueiREGYysséy Inkdrdtyimaging Bisteyl, agdesaiibed ov Example 13. In

car bohydrat e 5 A0 ents*}ﬁ% Eni RPN hé’s?%f[g mttf:ﬁs bé@{; S rhdiEthan 250 nM, 200 nM,

5bi ol ogi &EPY% erI St res to i ncrease serum
hal f Wl f 450 @hép@rﬁlﬂe‘iﬁkﬁ“’ba@ MEods Pt indhs  and Adm n| stration

This invention al so reI at es to a pharmaceutical conposition for the

t r eat mentnhibhion oirchtibgem i tilggidy h undesi rabl e i ncreased

angi ogenesis in a nannal |nclud|ng a hungn I si.n n anount

of an anti - ALK gnofhier jambagiment. A5t PR AdPAY B gg‘?‘% thteﬂeé’fé'wgb% (:@man vessel
descr i bedndispeais, ast deabnstateefif @ SCIDvmotsa ehgraftediwily hymeh forasidalitissugris whigh euman
a phar mg%}éhbrﬁéknba!mé&%%%&@ bR iﬁt?a'aérlT@ry implanted as de@@mABd b)blﬂdl A8lysd human CD-

ant i orti sent inventi r.

"t o TBnashABE EFEAPY & G0 B 40U PR B o B SRR AR FERhor
subj ect . 1Tyl shawh ip, Tableé3.phar maceuti cal conposition conprises an
antibody or ap ia@cﬁlﬁbrtgnfb@iﬂlﬂigntp(ﬂ{et BePaLleE1 hodyn ¢ pbitiamn treenedf dnhibits human vessel

phar maceuti cal | I
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di sper si éninraddinzlly owienten g8 determined &¢ tHér aralvsaﬁtjmawm%%ﬂg%s"ab &t q'ﬁ’ e factor of 2

i Sot 9pi C |ABGIAERbRbAre o debiis fehpRGe dtsrbantEtaplel 16 lked sHoat indfagle 12.
physi ol ogi cally conpati bl e. Sonme exanpl es of pharnaceutically

accept ablg cart b el Belbedfy » sal i ne, phosphate buffered saline,
dex'trose%iﬁ&ym—ﬁ_—rﬁ‘—’ﬂand the like, as well as conbi nations
t her eof . I N NMRNYndbas @Speci bf Wk lidveliten pthefaeﬂ-alj{-e antiboidiag [damenstrate thothi gpecies and
agents, 104 SXAIRLR ¥Ry 1nd RaDlol 3 68" OkdncSANoRomEPaaLR e proces o

sor bi toI

111 O e
of phar rrﬁ'&%ﬁﬁt"?“c@ielcﬁ}”'taf?&@ﬁta%ﬁé‘ %GB@P%@ ”55@8%\)5?'(3’?”8 F's %"rrrnr%naﬁ%r one
anmoumnts @rﬁayadmanhhame spatied setatrdty Sisiof V%mstewewlot: sigface pfewnﬂsrﬁﬁqﬂiawg e.g., BlAcore,

agents, ?S?\ef%?E"b%r@épntQ{ont&'gAerS whi ch enhance the shelf life or
effectlvenesé e ant 0S| n i pvent i .

be in a vari etyS§ie §HPAEENtE otge @iéﬁﬁr ! ém?cfd E‘ﬂngs ® gpr?la{es%l'li1 \W] J'R @% = ibfeast
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passi ve It% F‘Eﬁn‘gtﬁé’j}t ré%gfn Btfh?nHaWRLsK -1, TB,%% § bgL@Ez LEHANRH gniBhayAsiREsNb HerEUD @Mhuman

i s parent ravenous cutaneous, intraperitoneal,
i ntranmusciual) . In a preferred enbodi nent, the antibody is

adm ni stered by intravenous infusion or i nj ection. In another




30t he co-adm ni stered agents, thus avoiding possible toxicities or
conplications associated with the various nonot herapi es. As
not ed above, the conpositions of the present invention optionally may
further conprise a pharmaceutically agceptable antioxidant in
addition to a chelating agent. Suitabl'e antioxidants include, but are

not |imted hi oni ne, sodiumthiosulfate, catalase, and
pl ati num BPLEIGRAY antibedies and Aplbsdt AraiucinyelqmRE @i N met hi onine in a

concentrq@kgnmkpéhaganges froml mMto about 100 ff1M and
iftpaill OQ ar, about 27 mM For exanpl e, an aqueous fornul ation
may be: 10 ng/ mM.sqtéd - ' .20 mM Hi stidine, pH 5.5 84 ng/nL
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( pegapt di?h ApEEHRIBUNY IFFOMaNts Tl Ipvpme embodipfentsedifferent nucleic acid molecules encods
Inc./ G lead/ Eyetech), 1M862 (Cytran Inc. of Kirkland, Washington,




15Pat ent No. 5, 608, 082. Exanpl es of useful COX-11 inhibitors
whi ch can be used in conjunction with a Anti-ALK-1 anti body or

anti gen bi ad ne/Reki on thereof, as described herein, .
phar maceuti cal conpositions described herein include C%ﬁ%%ﬂ?’i’sum

(cel ecoxi b), parecoxib, deracoxib, AB%-963, M- 663 (etoricoxib),
COX- 189 (Lumiracoxib), BM5 347070, RS 57067, NS-398, Bextra

Sfo'\i/LSﬁ;F)élgﬁéﬁv ﬁ%ﬁ%ﬁg;&“@ t %ﬁaﬁ’ing a(wrs&}l %.EQ% ?ano?{c:}buhﬁ 38 %er]ﬂp}b%gmeg s the same
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JTE-522, 5- 24M4omS¥MbRidhs, BE-nBsleiSaRIGBARMIaM ol titxiaRat@teMmdircaieht chain

For addl QO Natlize€@Rumin AZThA@ I OKS B3 SEf%eLHJr‘IS_P_ Vpéaetng Mg éﬂ?r%ér?ﬂ% .%E,bj\%)gr Jr4 4 gene.

10003, S5 Aok i g o L B e

25The st P{?ert%mbedlwems thel el Peid ingleaieiliizeb @ huwan AXQeBe e @lnmnehlyk CfsGe Nb.some

169590- 4 2mbodineh6H iHd2idicitle ki Imséeu0B&iingSMe light chain ehébd@98n %érﬁ-{oeéﬁfodegequence
r n a

SToog. Do pmdidfa R o 4 4RI 7 WD LD ALY %ﬁ%&%‘%@nwm § Germigg amino acid

val decoxF%ﬂ“@&§SNo'” 52@2@9@9#@6"?8 hegmiglein Epid guokgBs cCAUPIEEB 7 Mucieotide sequence that

one [P ef enodsd = vbedinneat! &ehmnambmm;irhnﬁ@m agen, 5, %, PABEGONW, b, &9913U14Sor 15

gat ent Neonséva(?&; aRne - acn-tli_kt%bs?nmlb{%t Mdf%r éog 9@ aﬁo&?&%ﬁ{vﬁtw%nem‘tu DS, ?oga: red to
r ecoxi

erbod el IR s FHET =% g e Hlons SR i 5, Ol olons Ixpisresyorauegions, o

5,521, 20the quﬁ@"fsiloma'@t ure for deracoxib is shown bel ow. CH F2

deracoxi b CASnRhbme dHRARRNE1thE nfolerPekiciteclie 2Acbled TG afino acid sequence comprising

15 one or more mutations compared to the germline sequence that are identical to the mutations from
germline found in the Vi of any one of antibodies 1.11.1; 1.12.1: 1A21(r'WT); 1.12.1(M29KD19A);
1.12.1(M291); 1.12.1(D19A); 1.13.1; 1.14.1; 1.151.1; 1.162.1; 1.183.1; 1.27.1; 1.28.1; 1.31.1; 1.8.1; 1.9.1;
4.10.1; 4.24.1; 4.38.1; 4.58.1; 4.62.1; 4.68.1, 4.72.1; 5.13.1; 6.34.1: 5.53.1; 5.686.1; 5.57.1; or 5.59.1,

In some embodiments, the nucleic acid molecule encodes at least three amino acid substitutions

20 compared to the germline sequence that are identical to the mutations from germline found in the V| of
any one of antibodies 1.11.1; 1.12.1; 1.121(r'WT); 1.12.1(M291/D19A); 1.12.1(M281); 1.12.1(D19A);
1139 1.14.1; 1.151.1; 1.162.1; 1.183.1; 1.27.1; 1.29.1; 1.31.1; 1.8.1; 1.9.1; 4.10.1; 4.24.1; 4.38.1;
4.58.1,4.62.1; 4.68.1; 4.72.1; 5.13.1; 6.34.1; 6.53.1; 5.56.1; 5.57.1: or 5.59.1.

In some embodiments, the nucleic acid molecule comprises a nucleotide seguence selected from

25  the group consisting of SEQ ID NOs: 7, 11, 15, 19, 23, 27, 31, 35, 39, 43, 47, 51, 55, 59, 63, 67, 71, 75,
79, 83, 87, 91 or 126, which encodes the V, amino acid sequence of monoclonal antibody
1.12.1(M28I/D19A), 1.11.1, 1.13.1; 1.14.1; 1.151.1; 1.162.1; 1.183.1; 1.27.1; 1.29.1; 1.31.1; 1.8.1; 1.9.1;
4.10.1; 4.24.1; 4.38.1; 4.58.1; 4.62.1; 4.68.1; 4.72.1; 5.13.1; 5.34.1; 5.53.1; 5.56.1; 5.57.1; 6.50.1 or
1.12.1,

30 In some embodiments, the nucleic acid molecule comprises a nucleotide sequence that encodes
the amino acid sequence of one of SEQ ID NOs: 8; 12; 16; 20; 24; 28; 32; 36; 40; 44; 48; 52: 56; 60; 64;
68; 72; 76, 80, 84, 88; 92 or 127. In some embodiments, the nucleic acid mclecule comprises the
nucleotide sequence of SEQ ID NO: 3 or a porion thereof. In some embodiments, the nucleic acid
encodes the amino acld sequence of the light chain of one, two or all three CDRs of said antibody. In

35  some embodiments, said portion encodes a contiguous region from CDR1-CDR3 of the light chain of an
antl-ALK-1 antibody.

In some embodiments, the nucleic acid molecule encodes a Vi amino acid sequence that is at
least 70%, 75%, 80%, 85%, 90%, 95%, 87%, 98% or 99% identical to the V|, amino acid sequence of any
one of antibodies 1.11.1; 1.12.1; 112, 1(r'WT); 1.12.1(M29I/D19A); 1.12.1(M291); 1.12.1({D18A); 1.13.1;




In one preferred enbodi nent the anti-tunor agent is SD- 8381, see U.S.
Patent No. 6,034,256. The structure for SD-8381 is shown bel ow d
ONa OCF3 90-8381 6 034 256 10 Ex. 175 In one preferr
embodi ment WHHVEMIZ oy agent is ABT-963, see InternaF?yHﬁ?ﬂuﬁ’ms"%
Publ i cati on Nunmber WD 2002/ 24719. The4zstructure for ABT-963 is shown
below. - 63 - In one preferred enbodi nent the anti-tunor
agent is MK-663 iﬁt ori coxi b%1 see International Publication Nunbe
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COX- 189 (tllléJm Fe@fbﬁ)ﬂf REq @eﬁol Rt QuBRk | RahoiRied b &@t[h@m.owuﬁa% n\GQelc acids that
1999/ 11605 The UM r acoxi

el o
Cox. 189 DNMsF A e OGS Soign S5 st S iR RS e 108 ot st 10%, 76%,
I n oné pré€tee e POemistHdi $ent98%ne ga%tidenmahfme raiglein acid sn@NBY Y T, acilsgguence
Uni ted Stiad @ Sedted sieEaND.NGR: &80, 5d0; 24118, &t ssiabussesd; op; S8V, 34 48,71; 73 80; 84;

h bel
shown belgit, 92643, o mw%mm?rgﬁgtm %M%aeéfﬁﬁgeq%@@&gg@w@a )
123653- 11- 2) . ITRigersprefgeed prebadimienitsing gyclpiecadd Mplpgws enqodsy thegvadgfiigipmain of a
bel ow. Neay IBaiCAR,) Noat uliZ865 Burhdr 2y 4-31, Vy 3-hh Vareel 5p Ve Bea3r ed 4émo i, Adatgene

t he ti ’
RS 5?1867 E%Eef%%%%ﬁléélﬁg }2'6 Ivggj g:gf:éﬁ% :%@Efj;jo:mé)cs thE Vi b tbieBuld Bfizes a

man Vy 4-31 gene, a D

In some embodiments, the nucleic acid molecule encodes an amino acid sequence comprising 1,
2,3,4,5,6,7,8,9, 10 or 11 mutations compared to the germline amino acid sequence of the human V, D
or J genes, |n some embodiments, said mutations are in the Vy region. In some embodiments, said

15 mutations are in the CDR regions.

In some smbodiments, the nucleic acid molecule encodes a V4 sequence comprising one or more
amino acid mutations compared to the germline Vy sequence that are identical to amino acid mutations
found in the Vy of any one of monoclonal antibedy 1.11.1; 1.12.1; 1.12.1("'WT); 1.12.1(M281/D19A);
1.12.1(M290); 1.12.1(D19A); 1.13.1; 1.14.1; 1.151.1; 1.162.1; 1.183.1; 1.27.1; 1.29.1; 1.31.1; 1.8.1; 1.9.1;

20 . 4.10.1; 4.24.1; 4.38.1; 4.58.1; 4.62.1; 4.68.1; 4.72.1; £,13.1; 5.34.1; 6.53.1; 5.66.1; 6.57.1; or 5.58.1. In
| some embodiments, the nucleic acid encodes at least three amino acid mutations compared fo the
germiine sequences that are identical to at least three amino acid mutations found in one of the above-
" listed monoclonal antibodies. | '
In some embodiments, the nucleic acid molecule comprises a nucleotide sequence selected from
25  the group consisting of SEQ ID NQs: 5, 13, 17, 21, 25, 29, 33, 37, 41, 45, 49, 53, §7, 61, 65, 69, 73, 77,
81, 85, 89, or 103, which encodes the Vy amino acld sequence of moenoclonal antibody
1.12.1(M29I/D19A), 1.11.1, 1.13.1; 1.14.1; 1.151.1; 1.162.1; 1.183.1; 1.27.1; 1.29.1; 1.31.1; 1.8.1; 1.9.1;
4101, 4.24.1; 4,38.1; 4.58.1; 4.62.1; 4.68.1; 4.72.1; 5.13.1; 5.34.1; 5.563.1, 5.566.1; 5.57.1, 550.1 or
1.42.1.
30 In some embodiments, the nucleic acid molecule comprises a nucleotide sequence that encodes
the amino acid sequence of one of SEQ |D NOs: SEQ ID NOs: 2; 8; 10, 14; 18; 22; 26; 30; 34, 38, 42, 46;
50; 54, 58; 62; B6; 70; 74, 78; 82; 86; 90 or 104. In various preferred embodiments, the nucleic acid
molecule comprises at least a portion of the nucleotide sequence of SEQ ID NOS: 1 or 5. In some
embodiments, sald portion encodes the Vi region, a CDR3 region, all three CDR regions, or a contiguous
35 region including CDR1-CDRS3. o

In some embodiments, the nucleic acid molecule encodes a Vy amino acid sequence that is at
least 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98% or 99% Identical to the Vy amino acid sequence in any
one of SEQ ID NOS: SEQ ID NOs: 2; 6; 10; 14; 18; 22; 28; 30; 34; 38; 42, 46; 50; 54; 58; 62; 66; 70; 74;
78: 82; 86; 80 or 104, Nucleic acid molecules of the invention include nucleic acids that hybridize under
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I n one pref erred enbodi nent the anti-tunor agent is

4- Met hyl - 3, 4-di rret hyl phenyl) - 1- (4- sul fanoyl - phenyl ) - 1H pyrrol e.

The Struct 200912 PCT/US2006/035096

- 4- Met hyl - 2- (3, 4-di net hyl pheny1) - 1- (4- ul f anoyl - phenyl )- 1Hpyrrole is
shown bel ow. so2nl2 In one pref erreé enbodi nent the anti-tunor agent
is 2-(4-Ethoxyphenyl)-4-nethyl-1-(4- sulfanoyl phenyl)-1H pyrrole. The
st r uct ur 8ighly stringent conditions, such as those described above, or that are at least 70%, 75%, 0% 85%,
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35 In a further aspect of the invention, nucleic acid molecules encoding the variable domain of the

heavy (Vi) and/or light (V) chains are "converted” to full-length antibody genes. In one embodiment,
nucleic acid molecules encoding the Vi or V. domains are converted to full-length antibody genes by
insertion into an expression vector already encoding heavy chain constant {Ch) (;l' Iight chain constant (C)
domains, respectively, such that the Vy segment is operatively linked to the Cy segment(s) within the



Addi ti onal erbB2 inhibitors include those in WO 98102434 (published
January 22, 1998) WD 99/ 35146 (published July 15, 1999), WD 99/35132
(publ i shed_Jul 1999), WO 98/02437 (published January 22, 1998),

VO 97/ 1376¥Q ﬁﬁ?“f’%’ﬁed April 17, 1997), WO 95/ 19970 (puB¥T’EF?é986"b’6‘l9§

27, 1995), Un| ted States Patent 5,58%5458 (issued Decenber 24, 1996),
and United States Patent 5,877,305 (issued 20March 2, 1999), For
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t hereof and an isolated nucleic acid nolecul e encoding the |i g é‘ o variable
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Immunol, 79: 315-321 (1990), Kostelny et al., J. immunol. 148:1847-1553 (1992) In addition, bispecific
antibodies may be formed as “diabodies” or “Janusins." In some embodlments the bispecific antibody
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tcttcaagcttgatatctctagaagccgccaccATGAAACACCTGIGGTITCTTCCTCC 3' 105
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Pharmaceutical Compositions and Administration

This invention also relates to a pharmaceutical composition for the treatment of conditions

associated with undesirable increased angiogenesis in a mammal, including a human, comprising an
10 amount of an anti-ALK-1 antibody ar antigen binding portion thereof, as described herein, that is effective in
treating such conditions, and a pharmaceutically acceptable carrier.

The antibodies and antigen-hinding portichs of the present invention can be incorporated into
pharmaceutical compositions suitable for administration to a subject. Typically, the pharmaceutical
composition comprises an anfibody or antigen-binding portion of the invention and a pharmaceutically

16 acceptable carrier. As used herein, "pharmaceutically acceptable carrier” means any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents,
and the [ike that are physiologically compatible. Some examples of phamaceutically acceptable carriers
are water, saline, phosphate buffered saline, dextrose, glycercl, ethano! and the like, as well as
combinaiions thereof. In many cases, it will be preferable to include isofonic agents, for example, sugars,

20  polyalcohols such as mannitol, sorbitel, or sodium chloride in the composition. Additional examples of
pharmaceutically acceptable substances are wetting agents or minor amounts of auxiliary substances
such as wetting or emulsifying agents, preservafives or buffers, which enhance the shelf life or
effectiveness of the antibody.

The compasitions of this invention may be In a variety of forms, for example, liquid, semi-solid and

25  solid dosage forms, such as liquid solutions (e.g., injectable and infusible solutions), dispersions or
suspensions, tablets, plils, powders, liposomes and suppositories. The preferred form depends on the
intended mode of administration and therapeutic application. Typical preferred compositions are in the
form of injectable or infusible solutions, such as compositions similar to those used for passive
immunization of humans, The preferred mode of administration is parenteral {e.g., infravenous,

30  subcutaneous, Iniraperitoneal, intramuscular). In a preferred embodiment, the antibody is administered
by intravenous infusion or injection. In another preferred embodiment, the antibody is administered by
intramuscular or subcutaneous injection. Formulations for injection may be presented in unit dosage
form, e.g., in ampoules or in multi-dose containers, with or without an added preservative. The
compositions may take such forms as suspensions, solutions, or emulsions in oily or agqueous vehicles,

35 and may contain formulatory agents such as suspending, stabilizing andfor dispersing agents.
Alternatively, the active ingredient may be in powder form for constitution with a suitable vehicle, e.g,,
sterile pyrogen-free water, before use.

Therapeutic compositions typically must be sterile and stable under the conditions of manufacture
and storage. The composition can be formulated as a solution, microer'nulsion, dispersion, liposome, or



4-61 6-19 JH4B 15
JK4 1,12.1 103 4-31 6-19 JH4B 126 A27 JK5 1.13.1 13
A27 JK5 1.14.1 17 4-61 6-19 JH4B 19 A27 JK6 1.151.1 21 4-31 3-3 JH3B

23 B3 JK1 1.162.1

10

16

20

25

30

35

- 54 -

other ordered structure suitable to high drug concentration. Sterile injectabie solutions can be prepared
by incorporating the anti-ALK-1 antibody in the required amount in an appropriate solvent with one ar a

~ combination of ingredients enumeratad above, as required, followed by filtered sterilization, Generally,

dispersionsﬂgfe prepared by incorporating the active compound into a sterile vehicle that contains a basic
dispersion medium and the required other ingredients from those enumerated above. In the case of
sterile powders for the preparation of sterile injectable solutions, the preferred methods of preparation are
vacuum drying and freeze-drying that yields a powder of the active ingredient plus any additiona! desfred
ingredient from a previously sterile-filtered solution thereof. The proper fluidity of a solution ean be
mainiained, for example, by the use of a coating such as lecithin, by the maintenance of the required
particle size in the case of dispersion and by the use of surfactants. Prolonged absorption of injectable
compositions can be brought about by including in the composition an agent that delays absorption, for
example, monostearate salts and gelatin.

The antibodies or antibody portions of the present invention can be administered by a variety of
methods known in the art, although for many therapeutic applications, the preferred route/mode of
administration is subcutaneous, intramuscular, or intravenous infusion. As will be appreciated by the
skilled artisan, the route and/or mode of administration will vary depending upon the desired results.

In certain embodiments, the antibody compositions of the present invention may be prepared with
a carrier that will protect the antibody against rapid release, such as a confrolled release formulation,
including implants, transdermal patches, and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Many methods for the preparation of such formulations are
generally known to those skilled in the art. See, e.9., Sustained and Controlled Release Drug Delivery
Systems J. R. Robinson, ed., Marcel Dekker, Inc., New York, 1978,

Additional active compounds also can be incorporated into the compositions. In certain
embodiments, an inhibitory anti-ALK-1 antibody of the invention is co-formulated with andlor co-

administered with one or mare additional therapeutic agents. These agenté include, without limitation,
antibodies that bind other targets, anti-tumor agents, anti-angiogenesis agents, signal transduction
inhibitars, anti-proliferative agents, chemotherapeutic agents, or peptide analogues that inhibit anti-ALK-1,
Such combination therapies may require lower dosages of the inhibitory anti-ALK-1 antibody as well as
the co-administered agents, thus avoiding possible toxicities or complications associated with the various
monotherapies,

As noted above, the compositions of the present invention optionally may further comprise a
pharmaceutically acceptable antioxidant in addition to a chelating agent. Suitable antioxidants include,
but are not limited to, methionine, sodium thiosulfate, catalase, and platinum.

For example, the composition may contain methionine in a concentration that ranges from 1 mM to about

100 MM, aRd in particular, is about 27 mM. For example, an aqueous formulation may be:10 mg/mL anti-
ALK-1 antibody, 20 mM Ristidine, pH 5.5, 84 mg/mL Trehalose dihydrate, 0.2 mg/mL Polysorbate 80, 0.05
mg/mL disodium EDTA, 0.1 mg/mL L-Methionine.
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The compositions of the invention may include a "therapeutically effective amount’ or a
“prophylactically effective amount’ of an antibody or antigen-binding portion of the invention. A
“therapeutically effective amount’ refers to an amount effective, at dosages and for periods of time
necessary, to achieve the desired therapeutic result. A therapeutically effective amount of the antibody or
antigen-binding portion may vary according to factors such as the disease state, age, sex, and weight of
the individual, and the ability of the antibody or antibody portion fo elicit a desired response in the
individual. A therapeutically effective amount is also one in which any toxic or detrimental effects of the
antibody or antigen-binding portion are outweighed by the therapsutically beneficial effects. A
“prophylactically effective amount’ refers to an amount effective, at dosages and for periods of time
necessary, to achieve the desired prophylactic result. Typically, since a prophylactic dose is used in
subjects prior to or at an earlier stage of disease, the prophylactically effective amount may be less than
the therapeutically effective amount.

Dosage regimens can be adjusted to provide the optimum desired response (e.g., a therapeutic
or prophylactic response). For example, a single bolus can be administered, several divided doses can
be administered over time or the dose can be proportionally reduced or increased as indicated by the
exigencies of the therapeutic situation. It is especially advantageous to formulate parenteral compositions
in dosage unit form for ease of administration and uniformity of dosage. Dosage unit form s used herein
refers to physically discrete units suited as unitary dosages for the mammalian subjects to be treated;

_ each unit containing a predetermined quantity of active compound calculated to produce the desired
20
unit forms of the invention are dictated by and directly dependent on (a) the unique characteristics of the

therapeutic effect in association with the required pharmaceutical carrier. The specification for the dosage

anti-ALK-1 antibody or portion thereof and the particular therapeutic or prophylactic effect to be achieved,

and (b) the limitations inherent in the art of compounding such an antibody for the treatment of sensitivity
in individuals.

An exempiary, non-limiting range for a therapeutically or prophylactically effective amount of an
antibody or antibody portion of the invention is 0.025 to 50 mg/kg, mare preferably 0.1 to 50 mg/kg, more
preferably 0.1-25, 0.1 to 10 or 0.1 to 3 mg/kg. In some embodiments, & formulation contains & mg/mL of
antibody in a buffer of 20mM sodium citrate, pH 5.5, 140mM NaCl, and 0.2mg/mL polysorbate 80. ltis to
be noted that dosage values may vary with the type and severity of the condition to be alleviated, ltis to
be further understood that for any particular subject, specific dosage regimens should be adjusted over
time according to the individual need and the professional judgment of the person administering or
supervising the administration of the compositions, and that dosage ranges set forth herein are exemplary
only and are not intended to limit the scope or practice of the claimed composition.

Another aspect of the present invention provides Kits comprising an anti-ALK-1 antibody or
antigen-binding portion of the invention or a composition comprising such an antibody or portion. A kit
may include, in addition to the antibody or composition, diagnostic or therapeutic agents, A kit can also
include instructions for use in a diagnostic or therapeutic method. in a preferred embodiment, the kit
includes the antibody or a composition comprising it and a diagnostic agent that can be used in a method
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described below. [n another preferred embodiment, the kit includes the antibody or a composition
comprising it and one or more therapeutic agents that can be used in a method described below,
Diagnostic Methods of Use

The anti-ALK-1 antibodies or antigen-binding portions thereof can be used in diagnostic methods
to detect ALK-1 in a biological sample in vitro or In vivo. For example, the anti-ALK-1 antibodies can he
used in a conventionai imm'unoassay, including, without limitation, an EL!SA, an RIA, flow cytometry,
tissue immunohistochemistry, Western blot oF immunoprecipitation. The anti-ALK-1 antibodies of the
invention can be used to detect ALK-1 from humans. The anti-ALK-1 antibodies can also be used to
detect ALK-1 from other primates, e.g. cynomolgus monkeys.

The invention provides a method for detecting ALK-1 in a biological sample comprising contacting
the biological sample with an anti-ALK-1 antibody of the invention and detecting the bound antibody, In
one embodiment, the anti-ALK-1 antibody fs directly tabeled with a detectable label. In another
embodiment, the anti-ALK-1 antibody (the first antibody) is unlabeled and a second antibody or other
molecule that can bind the anti-ALK-1 antibody is labeled. As is well known to one of kill in the art, a
second antibody Is chosen that is able to specifically bind the particular species and class of the first
antibody. For example, if the anti-ALK-1 antibody is a human IgG, then the secondary antibody could be
an anti-human-lgG. Other molecules that can bind to antibodies include, without limitation, Protein A and
Protein G, both of which are available commercially, e.g., from Pierce Chemical Co.

Suitable labels for the antibody or secondary antibody have been discussed previously, and
inciude various enzymes, prosthetic groups, fluorescent materials, [uminescent materials and radioactive
materials. Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase,
B-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes include
streptavidin/biotin and avidin/biotin: examples of suitable fluorescent materials include umbelliferone,
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or
phycoerythrin; an example of a luminescent material includes luminol: and examples of suitable
radioactive material include "%, '), ¥g or 4.

n other embodiments, ALK-1 can be assayed in a biological sample by a competition
immunoassay utilizing ALK-1 standards labeled with a detectable substance and an uniabeled anti-ALK-1
antibody. In this assay, the biological sample, the labeled ALK-1 standards and the anti-ALK-1 antibody
are combined and the amount of labeled ALK-1 standard bound to the unlabeled antibody is determined.
The amount of ALK-1 in the biclogical sample is inversely proportional to the amount of labeled ALK-1
standard bound to the anti-ALK-1 antibody.

One can use the immunoassays disclosed above for a number of purposes. For example, the
anti-ALK-~1 antibodies can be used to detect ALK-1 in cultured cells. In a preferred embodiment, the anti-
ALK-1 antibodies are used to determine the amount of ALK-1 produced by cells that have been treated
with various compounds. This method can be used to identify compounds that modulate ALK~1 protein
levels. According to this method, one sample of cells is treated with a test compound for a period of time
while another sample Is left untreated. If the total level of ALK-1 is to be measlred, the cells are lysed
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and the total ALK-1 level is measured using one of the immunoassays described above. The total level of
ALK-1 in the treated versus the untreated cells is compared to determine the effect of the test compound.

A preferred immunoassay for measuring total ALK-1 levels s flow cytometry or
immunohistochemistry. Methods such as ELISA, RIA, flow cytometry, Western  blof,
immunohistochemistry, cell surface labeling of integral membrane proteins and immunoprecipitation are
well known in the art. See, e.g., Harlow and Lane, supra. In addition, the immunoassays can be scaled
up for high throughput screening in order to test a large number of compounds for either activation or
inhibition of ALK-1 expression.

The anti-ALK-1 antibodies of the invention also can be used to determine the levels of ALK-1in a
tissue or in cells derived from the tissue. In some embodiments, the tissue is a diseased tissue. In some
embodiments of the method, a tissue or a biopsy thereof is excised from a patient. The tissue or biopsy is
then used in an immunoassay to determine, e.g., total ALK-1 levels or localization of ALK-1 by the
methods discussed above,

The antibodies of the present invention also can be used in vivo 1o identify tissues and organs
that express ALK-1. One advantage of using the human anti-ALK-1 antfbodies of the present invention is
that they may safely be used in vivo without eliciting a substantial immune response to the antibody upon
administration, unlike antibodies of non-human origin or with humanized or chimeric antlbodies,

The method comprises the steps of administering a detectably labeled anti-ALK-1 antibody or a
composition comprising them to a patient in need of such a diagnostic test and subjecting the patient to
Imaging analysis to determine the location of the ALK-1-expressing tissues. Imaging analysis is well
known in the medical art, and includes, without limitation, x-ray analysis, magnetic resonance imaging
(MRI) or computed tomography (CT). The antibody can be labeled with any agent suitable for in vivo
imaging, for example a contrast agent, such as barium, which can be used for x-ray analysis, or a
magnetic contrast agent, such as a gadolinium chelate, which can be used for MRI or CT. Other labeling
agents include, without limitation, radioisotopes, such as *Tc. In another embodiment, the anti-ALK-1
antibody will be unlabeled and will be imaged by administering a second antibody or other molecuie that is
detectable and that can bind the anti-ALK-1 antibody. In one embodiment, a biopsy is obtained from the
patient to determine whether the tissue of Interest expresses ALK-1,

Therapeutic Methods of Use

In another embodiment, the invention provides a method for inhibiting ALK-1 activity by
administering an anti-ALK-1 antibody to a patient in need thereof. Any of the antibodies or antigen-
binding portions thereof described herein may be used therapeutically. In a preferred embodiment, the
anti-ALK-1 antibody is a human, chimeric or humanized antibody. In another preferred embodiment, the
anti-ALK-1 antibody is human antibody, and the patient is @ human patient. Alternatlvely, the patient may
be a mammal that expresses ALK-1 that the anti-ALK-1 antibody cross-reacts with, The antibody may be
administered to a non-human mammal expressing ALK-1 with which the antibody cross-reacts {e.g. a
cynamolgus monkey) for veterinary purposes or as an animal model of human disease. Such animal
models may be useful for evaluating the therapeutic efficacy of antibodies of this invention.
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In ancther embodiment, an anti-ALK-1 antibody or antibody portion thereof may be administered
to a patient who expresses inapbropriately high levels of ALK~1. The antibody may be administered once,
but more preferably is administered multiple times. The antibody may be administered from three times
daily to once every six months or longer. The administering may be on a schedule such as three times
daily, twice daily, once daily, once every two days, once every three days, once weekly, once every two
Wweseks, once every month, once every two months, once every three months and once every six months.
The antibody may also be administered continuously via a minipump. The antibody may be administered
via a mucosal, buccal, intranasal, inhalable, intravenoys, subcutaneous, inframuscular, parenteral, or
intratumor route, The antibody may be administered once, at least twice or for at least the period of time
until the condition is treated, palliated or cured. The antibody generally will be administered for as lang as
the condition is present. The antibody will generally be administered as part of a pharmaceutical
composition as described supra. The dosage of antibody will generally be in the range of 0.1 to 100
mg/ka, more preferably 0.5 to 50 mg/«g, more preferably 1 to 20 mg/kg, and even more preferably 1 to 10
mg/kg. The serum concentration of the antibody may be measured by any method known in the art.

In one embodiment, the antibody is administered in 3 formqlation as a sterile aqueous solution
having a pH that ranges from about 5.0 to about 6.5 and comprising from about 1 mga/ml to about 200
mg/ml of antibody, from about 1 millimolar to about 100 miliimolar of histidine buffer, from about 0.01
mg/ml to about 10 mg/ml of polysorbate 80, from about 100 millimolar to about 400 millimolar of trehalose,
and from about 0.01 millimolar to about 1.0 millimolar of disodium EDTA dihydrate.

It Is further contemplated by the present invention that any of the compositions herein may be
administered to a patient susceptible to or suffering from a condition associated with increased
angiogenesis ("an angiogenic condition").

Examples of angiogenic conditions that may be treated/prevented by the compositions/methods
of the present invention include, but are not limited to, cancer (both solid and hematologic), age-related
macular degeneration (AMD), developmental abnormalities (organogenesis), diabetic blindness,
endometriosis, ocular neovascularization, psoriasls, rheumatoid arthritis (RA), and skin disclolorations
{(e.g., hemangioma, nevus flammeus, or nevus simplex).

For example, the present invention relates to methods for treating or preveniing conditions
associated with ocular neovascularization using any of the compositions/methods herein. Gonditions
assoclated with ocular neovascularization include, but are not limited to, diabetic retinopathy, age related
macular degeneration (*ARMD"), rubeotic glaucoma, interstitial keratitis, retinopathy of prematurity,
ischemic retinopathy (e.g., sickle cell), pathological myopic, ocular histoplasmosis, pterygia, punitiate
inner choroidopathy, and the like.

Treatment of Abnormal Cell Growth

This Invention also relates to a method for the treatment of abnormal cell growth in a mammal,
including a human, comprising administering to said mammal a therapeutically effective amount of an anti-
ALK-1 antibody or antigen binding portion thereof, as described herein, that is effective in treating abnormal
ceil growth,
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cancer of the head -Ic-nr neck, cut%%olsssg%tlagctjl\ggme]%g%a. ovarian cancer, colon cancer, recial

cancer, cancer of the anal region, stomach cancer, gastrointestinal (gastric, colorectal, and duodenal),

%%E%&Q(N@E@ 4B S900), bk cancer, pancreatic cancer, skin cancer,

breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma of the endemetrium, carcinoma
of the cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the
esophagus, cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid gland,
cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra,
cancer of the penié, prostate cancer, testicular cancer, chronic or acute leukemia, chronic myeloid
leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell
carcinoma, carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS), primary CNS
lymphoma, non hodgkins's lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma,
adrenocortical cancer, gall bladder cancer, multiple myeloma, cholangiocarcinoma, fibrosarcoma,
neuroblastoma, retinoblastoma, or a combination of one or more of the foregoing cancers.

In a preferred embodiment of the present invention the cancer is selected from lung cancer
(NSCLC and SCLC), cancer of the head or neck, ovarian cancer, colon cancer, rectal cancer, cancer of
the anal region, stomach cancer, pbreast cancer, cancer of the kidney or ureter, renal cell carcinoma,
carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS), primary CNS lymphoma,
non hodgkins’s lymphoma, spinal axis tumors, or a combination of one or more of the foregoing cancers.

In another preferred embodiment of the present invention the cancer s selected from lung cancer
(NSCLC and SCLC), ovarian cancer, colon cancer, rectal cancer, cancer of the anal region, or a
combination of one or more of the foregoing cancers.

in another embodiment of sald method, said abnormal cell growth Is a benign proliferative disease,
including, but not limited to, psoriasis, benign prostatic hypertrophy or restinosis.

This invention also relates to a method for the treatment of abnormal cell growth in @ mammal which
gomprises administering to said mammal an amount of an ant-ALK-1 antibody or antigen binding portion
thereof, as described herein, that is effective in treating abnormal cell growth in combination with an anti-
tumor agent selected from the group consisting of mitotic inhibitors, alkylating agents, anti-metabolites,
intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes,"topioisomerase inhibitors,
biological response modifiers, antibodies, cytotoxics, anti-normones, and anti-androgens.

The invention also relates to a pharmaceutical composition for the treatment of abnormal cell growth
in 2 mammal, including a human, which comprises an amount of an anti-ALK-1 antibody or antigen binding
portion thereof, as described herein, that is effective in treating abnormal cell growth in combination with a
pharmaceutically acceptable carrier and an anti-tumor agent selected from the group consisting of mitotic
inhibitors, aikyiating agents, anti-meftabolites, intercalating antibiotics, growth factor inhibitors, cell cycle
inhibitors, enzymes, topoisomerase inhibitors, biological response modifiers, anti-hormones, and anti-

androgens.
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ech, Inc. of South San Francisco, California.
Additional VEGF inhibitors include CP-547 632 (Pfizer Inc., NY, USA), Axitinib (Pfizer Inc.; AG-
20.  013736), 2D-6474 (AstraZeneca), AEE788 (Novartis), AZD- -2171), VEGF Trap (Regeneron JAventis),
Vatalanib (also known as PTK-787, ZK-222584: Novartis & Schering AG), Macugen (pegaptanib
Octasodium, NX-1838, EYE-001, Pfizer Ine. [Gilead/Eyetach), IM862 {Cytran inc. of Kirkland, Washington,
USA); and angiozyme, a synthetic ribozyme from Ribozyme (Boulder, Colorado) and Chiron {Emeryville,
California) and combinations thereof. VEGF inhibitors usefyl i in the practice of the present invention are

25/ disclosed in US Patent No. 6,534,524 and 6,235,764, Particularly preferred VEGE inhibitors include CP-
547,632, AG13738, Vatalanib, Macugen and combinations thereof.

an anti-VEGF monoclonal antibody of Genent

Additionai VEGF inhibitors are described in, for example in WO 89/24440 {published May 20,

1999), PCT International Application PCT/IBQQIOD?Q? (filed May 3, 1 999), in WO 95/21813 {published
August 17, 1995), WO 99/61422 (published December 2, 1998}, United States Patent 6, 534,524 (discloses

30 AG13736), United States Patent 5,834,504 (lssued November 10, 1998), WO 98/50356 (publishad
November 12, 1998), United States Patent 5,883,113 (issued March 18, 1999), United States Patent
5,886,020 (issued March 23, 1999), United States Patent 5,792,783 (Issued August 11, 1998), U.S. Patent

No. US 6,653,308 {issued November 25, 2003), WO 99/10349 (published March 4, 1863), WO 97/32866
(published September 12, 1997), WO 97/22595 (published June 28, 1997), WO 98/54093 (published

38 December 3, 1998), WO 98/02438 (published January 22, 1998), WO 99/16755 (published Apri 8, 1999},
and WO 98102437 (published January 22, 1998).
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Other antiproliferative agents that may be used with the antibedies, or antigen-binding portions
thereof, of the present invention include inhibitors of the enzyme farnesyl protein transferase and
inhibitors of the receptor tyrosine kinase PDGFr, including the compounds disclosed and claimed in the
following United States patent applications: 09/221946 (filed December 28, 1998): 09/454058 (filed
December 2, 1999); 09/501163 (filed February 9, 2000); 09/539930 (filed March 31, 2000); 09/202796
{filed May 22, 1997); 09/384339 (filed August 26, 1999); and 09/383755 (filed August 26, 1999); and the
compounds disclosed and claimed in the following United States provisional patent applications:
60/168207 (filed November 30, 1999); 60/170119 (filed December 10, 1999); 60/177718 (filed January 21,
2000); 601166217 (filed November 30, 1999), and 60/200834 (filed May 1, 2000).

For additional PDGRr inhibitors, see WO01/40217, published July 7, 2001 and W(02004/020431,
published March 11, 2004. Preferred PDGFr inhibitors include Pfizer's CP-8§68,596 and its
pharmaceutically acceptable salts, '

Preferred GARF inhibitors include Pfizer's AG-2037 (pelitrexol and its pharmaceutically
acceptable salts). GARF inhibitors useful in the praciice of the present invention are disclosed in US
Patent No. 5,608,082.

Examples of useful COX-H inhibitors which can be used in conjunction with a Anti-ALK-1 antibody
or antigen binding portion thereof, as described herein, and pharmaceutical compositions described herein
include CELEBREX™ (celecoxib), parecoxib, deracoxib, ABT-963, MK-663 (etoricoxib), COX-189
{Lumiracoxib), BMS 347070, RS 57067, NS-398, Bextra (valdecoxib), paracoxib, Vioxx {rofecoxib), SD-
8381, 4-Methyl-2-(3,4-dimethyiphenyl)-1-(4-sulfamoyl-phenyl}-1H-pyrrole, 2-{4-Ethoxyphenyl)-4-methyl-1-
{4-sulfamoylphenyl)-1H-pyrrole, T-614, JTE-522, 8-2474, SVT-2016, CT-3, SC-58125 and Arcoxia
(etoricoxi}f;). For additonal COX-ll inhibitors, see U.S. Patent Application Nos. 10/801,446 and
10/801,429.

ih one preferred embodiment the anti-tumar agent is celecoxib, see U.S, Patent No. 5,466,823,

The structure for Celecoxib is shown below:
0

Oﬁgr}
HoN~ N,
2 QN’ CFy

—/ celecoxib
CAS Mo. 169590-42-5
5,466,823
C-2779
S§C-58635

Hat

in one preferred embodiment the anti-tumor agent is valecoxib, see U.8. Patent No. £,633,272.
The structure for valdecoxib is shown below;



1.31.1 VH4-3106-19 OHO 1.12.1 V114-3106-19 3848
QVOLQESGPAVEPSETLSLTCTVS GGSVSSGGYYWS Germline (SEQ ID NO 124)
(SEQ ID NGO 125) 1.13.1 VH4-61D6-19 5548 H 1.14.1 VH4-6106-19 OHO
Exanmple 5. Preparation of 1.12.1 Fab_Ml ecules Fab fragnent of
1.12. 1(M291/ D19A) was prepared by di'S%'sti ng 1.12.1(M29I1/D19A) 1gGlL
using 15 papain. Protein A purified full length 1.12. 1( M291/ D19A)

I gGl was incubated with papai m at 1:50 rati o (papain: protein)
-in buffer containing 30 nM sédiu osphate (pH 7.0), 2 nmM EDTA and 2
mM cysteine at 37 C for 2-3 hours: eNPdi gestion m xture was then
applied to a protein A mni-colu o reffiveiiundi gested full length
protein and Fc fragnent. Unbound

jv

was @™ ected in the

f 1 owt hr ough. s Ans hRrrEX t}éﬁ;m%ﬁtt ol um ( Stip&fdex 200, Anersham _
. . l't r iS . -
Phar maci g, Bj ot ech oas is%ﬂow%sbeeéew?% PO Ry mawpmb see U.S. Patent No. 5,932,598,

Ay O CHy
‘)‘o P
i)
parecoxib
CAY Mo. 19R470-84-7
$,932,598
5 n Cc-253]
0 N - . )
ne preferred embodiment the anti-tumor agent is deracoxib, see U.S. Patent No. 5521 207
The structure for deracoxib is shown below: S
Qo0

deracoxib

CAS No. 169590=-41-4
5,521,207

c-2779

H4C=0

In one preferred embodiment the anti-tumor agent is SD-8§8‘I, see U.S. Patent No. 6,034,258

The structurs for SD-8381 is shown below:

0
C
ONa
0" CFy;  sp-gasl
Ccl

6,034,256
10 Ex.‘175_

In one preferred embodiment the anti-tumor agent is ABT-963, see Internationai Publication

Nurmber WO 20602/24719. The structure for ABT-963 js shown beiow:

o F
HO 0 '
A Y Y
AN pnroses
WQ 00/24719
H,CO,S

In one preferred embodiment the anti-tumor agent is rofecoxib as shown below:
o)

CEg,
H3C
\ [+]
Q
15 rofecoxik
CAS No, }62011-90-7



20 the Feb protein and to exchange the buffer into PBS. Endotoxin was
removed by applying the protein solution through Detoxi gel (PlIERCE)
and Vivapure Mni Q ion exchange colum (VivaSci ence) subsequently.

The protein was filtered with 0.2 pmsyringe filter and endot oxin

| evel was tested with a LAL pyrogent-ekit (Canbrex). The final

purified protein was at concentration of 2-3 ng/nL, w th endotoxin

| evel of <0.1,E urit. f.>95% 1.12.1(NP9I/D19A) Fab _
fragment has _le? %@Sﬁf}gﬁ %Wé?é"ﬁ?n?é]?e ?“g"twff@?ntu'%d\éff-ﬁ%of?_tqﬂgqmbeﬁye Internationa
condi t i off "YERtOR HRRPTS Y@ 1 WE(0B 1. Ipe siipctrn des etopeibriovmewn elovEd man
N-term nal sequencing analysis confirgued the [ight chain N-termni
sequence of EIVLTQSPG (SEQ | D NO S“aqd heavy chai n sequence of
QVQLQESG (SEQ I D NGO 114), re: Y. e .

2007/ 040912PCT/ US2006/ 035096 - 1.8 Exa ioegcoagg%gtgrm nati on of

Avidity Values of Fully Human Afti§ AlK- 1+dvriect onal® Anti bodi es by
Surface Pl asnon Resonance (SPR) usihg<ﬁﬁﬁtﬁﬁﬁ(tn} . Avidity
measures of pmrdnérgafbr@ntembédﬂlﬁe& teendnt e agenb)s @@b(-ﬁ@c(@urﬁika}%g,fm,n%ee International
r esongnc ey isi AIRE nt_.were rfornmed as

foll ows usinéB?ﬁ% %gﬁtfactuﬁ%g?g%%%g?gggﬁgagﬁgm$gs85W$§PﬁWkinetic

anal yses, reconbi nant human ALK-1/Fc fusfb% protein (hALK-1/Fc) and

cynonol ogus ALK-1/Fc fusion protein K-1/Fc) were immbilized on
separate flow cells of a Cvb Bl Acore r chip using routine am ne
coupling. Surfaces were prepared usin Yl acetate buffer, pH 5.0
as the immobilization buffer and protgﬁ%nsiti es of 300 and 150 RU
were achi eved for the hALKl/ Fc andecAbK-%7 Fc fusi on proteins,
respectively. Deactivation of unre4&5&EeN: hydr oxysucci ni mi de esters
10 was perforned using 1 M et hanol fiiiig,hydrochl ori de, pH 8.5.

Ant i body sanph@se brdfefrbdErhbrainhid Weh el s e o 'P-"?
rangi ng gr‘&r@;q %e@%t:ﬁaur% LY @éﬁ%ﬁﬁt%ol ﬁta?%'ﬁgi%np?i s?‘ﬁg rﬁﬂ%? %llegu fent Ne.
refer

al one was' 1 ncluded as a zero QUY PeI¥ pl es were randoni zed and
injected in duplicate for 10 mnutes ea
using HBS-EP (10 nmM HEPES pH 7.4, 150
Surfactant P20) as running buffer. On-
i ndependent of flow rates from1l gx
transport limtation. Aflowrate 5 pLim n was used to determ ne
avidity values. The dissociation of The7anrti body was nonitored for 10
m nutes, the surface regenerated by a 12 second injection of 100 nmM
H3PO4 (25 pL/min). The raw data wer&: #i%sgssed using the Scrubber
((c)BioLogic Software) software packdy® and anal yzed using the CLAWMP
((c) B oLogi c 'S6re MaeEyd erpbadieantihe agkiene . aghiilist NPBeS (GABA 235568 142). ofheatructure
si ngl e stir iHCE (CAEX23658.3 198k Shawh valokd M, were sinul taneously fit
globally 20 to a sinple 1:1 Langnuir bi nlng nodel utilizing a

®Ccross all 4 flow cells
NaCl, 3 mM EDTA, 0.005%

es were observed to be

15 pL/ m n indicating no mass

common vari abl e Rmax val ue. Table %\l jsts idity values for
representative anti-ALK-1 anti bodie J’he”present invention. The
represented data indicate that the i bogi es prepared in accordance
with the invention possess high affinkttes and strong bi ndi ng
constants for human ALK-1. WO 2007/ 040%12PCT/ US2006/ 035096 - 84 -
Table 5 Determ nation of Avidity Va urface Plasnon Resonance

8. D%eo3 -
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15 .
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RS 57067 .
CAS No. 17932-01-3

In one preferred embodiment the anti-tumor agent is.4—Methyl-2-(3,4-dimethylphenyl)-1-(4-
sulfamoyl-phenyl)-1H-pyrrole. The structure for 4-Methyl-2-(3,4-dimethylphenyl)-1-(4-sulfamoyl-phenyl)-
1H-pyrrole is shown below:

CH;

HyC

HyC

Oz

SO0,NH,
In one preferred embodiment the anti-tumor agent is 2-(4-Ethoxyphenyl)-4-methyi-1-(4-
sulfamoylphenyl)-1H-pyrrole. The structure for 2-(4-Ethoxyphenyl)-4-methy!-1-(4-suifamoylphenyl)-1H-
pyrrole is shown below:

CH,

{ Y
N
C,Hg0
S0,NH,
In one preferred embodiment the anti-tumor agent is meloxicam. The structure for meloxicam is

shown below:
OH o] )7\3\
/S<N\ Meloxicam
& o )

Other useful inhibitors as anti-tumor agents used in conjunction with antibodies of the present
invention and pharmaceutical compositions described herein include aspirin, and non-steroidal ant-
inflammatory drugs (NSAIDs) which inhibit the enzyme that makes prostaglandins (cyclooxygenase | and
I), resulting in lower levels of prostaglandins, include but are not limited to the following, Salsalate
(Amigesic), Diflunisal (Dolobid), Ibuprofen (Motrin), Ketoprofen (Orudis), Nabumetone (Relafen),
Piroxicam (Feldene), Naproxen (Aleve, Naprosyn), Diclofenac (Voltaren), Indomethacin (Indociny,
Sulindac (Clinoril), Tolmetin (Tolectin), Etodolac (Lodine), Ketorolac (Toradol), Oxaprozin (Daypro) and
combinations thereof. Preferred COX-1 inhibitors include ibuprofen (Motrin), nuprin, naproxen (Aleve),
indomethacin (Indocin), nabumetone (Relafen) and combinations thereof.

Targeted agents used in conjunction with an anti-ALK-1 antibody or antigen binding portion thereof,
as described herein, and pharmaceutical compositions thereof as described herein, include EGEr inhibitors

such as Iressa (gefitinib, AstraZeneca), Tarceva (erlotinib or OSI-774, OS| Pharmaceuticals Inc.), Erbitux
{cetuximab, Imclone Pharmaceuticals, Inc.), EMD-7200 (Merck AG), ABX-EGF (Amgen Inc. and Abgenix



280 5.13.3 91 6.3 x 10-5 190 1.12.1(M29I/D19A) refers to
the mAb 1.12.1 variant that was expressed reconbi nant mAb contai ni ng
two specific amno acid nutations (nethionine at position 29 in the
heavy chain replaced with isol euci ne and aspartic acid at position 19
in the Iight chain replaced with al afffne). 10 Exanple 7.
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Scr ubber sg%5aB{pabrgécIFof4 W@g“geﬁ)w@@bﬁammm@@s%@ﬂﬁy @@QQ@d?a\lvbzg%zkb?f' @Enshed
;Pgbg—f"\@nﬁ&gb?' 1%?)%?0 ?H[ Iliﬁi i %OJ %Eﬁ'f‘pf 1%‘\8}% glséTEﬁo %upl\sgetdsjuly 27 Toos),
af fi ni t yYrHea Stetes Faien'sd, 5&3’%5%?%@1%%5@& 2Hu1ﬁﬁfﬁ A tnited) Hatgs Roertd 6180H5 (issued
ant i BodyMarcti2.1899)f Fortreldipsras®abm? retapen inhiibrs ukaki igtre pFé%&rﬁfn%d”ﬁaﬁ s@UEd States

MAD 1. 12pzhery AL, @QESS ald érwé 8%9%55@%119@1&&?&3 ﬁ:eﬁw{) ,B%gznance
Bl Acore Ant'% y on-r.at § E iéb 2.11.9
x 103 7.4 x TS8Oy, f"“f?a’f’(f?wmﬁ*és maybegpelsd gom - 9)102@9 Bgens, SPrERGAIOnyX
2.6 x l1O0Bnharmaceuticals [nc.; BAY-43-9006), Genasense (augmerosen, Genta), Panitumumab (Abgenix/Amgen),
Zevalin  (Schering), Bexxar (Corixa/GlaxoSmithKiing), Abarelix, Alimta, EPQO 908 {Novartis},
25  discodermolide (XAA-296), ABT-510 (Abbott), Neovastat (Aeterna), enzastaurin (Eli Lilly), Combrestatin
A4P {Oxigene), ZD-8126 (AstraZeneca), flavopiridol (Aventis), CYC-202 (Cyclacel), AVE-8062 {Aventis),
DMXAA (Roche/Antisoma), Thymitaq (Eximias), Temodar (temozolomide, Schering Plough) and Revilimd
(Celegene) and comhbinations thereof,
Other anti-tumor agents may be selected from the following agents, CyPat (cyproterone acetate),
30  Histerelin (histrelin acetate), Plenaixis (abarelix depot), Atrasentan (ABT-627), Satraplatin (JM-2186),
thalomid ({Thalidomide), Theratope, Temilifene (DPPE), ABI-007 {paclitaxel), Evista (raloxifene),
Atamestane (Biomed-777), Xyotax (polyglutamate paclitaxel), Targetin (bexarotine) and combinations
thereof.
Additionally, other anti-tumor agents may be selected from the following agents, Trizaone
35  (tirapazamine), Aposyn (exisulind), Nevastat (AE-941), Ceplene (histamine dihydrochloride), Orathecin

(rubitecan), Virulizin, Gastrimmune (G17DT), DX-8951f (exatecan mesylate), Onconase (ranpimase),
BECZ (mitumoab), Xcytrin (motexafin gadolinium) and combinations thereof.
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1.12.1 variant that was isolated fromthe hybridoma. 1 ._(2r
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CVb bi os Bhisir Xich# (Exibes)ng ani ne coupling. Surfaces were prepared using
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600 seconds ‘at a rate of 10 pL/mn. After the injection was conplete,
a sebndary aleimemion alas canteopiaies dedise of tee erditiodizs rapg antighre bisdgEpofibmhereof of

cel | forthépRssenants wBdetar Wit oradnaliRerkd ”héludm-ﬁhﬁt Rk R t§ Lé&élﬁé%%n omasin,

regener appg: m¥). %u}:%re‘ﬁﬁ(i%%n' & Lee%lfn,o ?Aﬁﬁ’bbom akmc}g anastrozgle (AP nl?léex Astrazeneca),
gosrelin (Zoladex, AstraZeneca), doxercalciferol, fadrozole, formestane, tamoxifen citrate {tamoxifen,
Nolvadex, AstraZeneca), Casodex {AstraZeneca), Abarelix (Praecis), Trelstar, and combinations thereof.

25 The invention also relates fo hormonal therapy agents such as anti-estrogens including, but not
limited to fulvestrant, toremifene, raloxifene, lasofoxifene, letrozole (Femara, Novartis), anti-androgens
such as  bicalutamide, flutamide, mifepristone, nilutamide, Casodex®(4'-cyanc-3-(4-

fluorophenylsulphonyl)-2-hydroxy-2-methyl-3-(irifluoromethyl)  propionanilide, bicalutamide)  and
combinations thereof. _

30 Further, the invention provides antibodies of the present invention alone or in combination with one
or more supportive care products, e.g., a product selected from the group consisting of Filgrastim
(Neupogen), andansetron (Zofran), Fragmin, Procrit, Aloxi, Emend, or combinations thereof.

Particularly preferred cytotoxic agents include Camptosar, Erbitux, Iressa, Gleavec, Taxotere and
combinations therecf.

35 The following topoisomerase | inhibifors may be utilized as anti-tumor agents camptothecin,
irinotecan HCI (Camptosar), edotecarin, orathecin (Supergen), exatecan (Daiichi), BN-80915 (Roche) and
combinations thereof. Particularly preferred toposimerase Il inhibitors include epirubicin (Ellence).
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carmofur, cytarabine, cytarabine ocfosfate, enocitabine, 8-1, Alimta (premetrexed disodium, LY231514,

MTA), Gemzar (gemcitabine, Eli Lilly), fludarabin, 5-azacitidine, capecitabine, cladribine, clofarabine,

15  decitabine, eflomithine, ethynylcytidine, cytosine arabinoside, hydroxyurea, TS-1, melphalan, nelarabine,

nolatrexed, ocfosfate, disodium premetrexed, pentostatin, pelitrexol, raltitrexed, triapine, trimetrexate,

vidarabine, vincristine, vinorelbine; or for example, one of the preferred anti-metabolites disclosed in

European Patent Application No. 239362 such as N-(5-[N-(3,4-dihydro-2-methyl-4-oxequinazolin-6-

yimethyl)-N-methylamino]-2-thenoyl)-L-glutamic acid and combinations thereof.

.20 Antibiotics include intercalating antibiotics but are not fimited te: aclarubicin, actinomycin D,

| amrubicin, annamycin, adriamycin, bleomycin, daunorubicin, doxorubicin, elsamitrucin, epirubicin,

galarubicin, idarubicin, mitomycin C, nemorubicin, neocarzinostatin, peplomycin, pirarubicin,
rebeccamycin, stimalamer, streptozocin, valrubicin, zinostatin and combinations thereof.

Plant derived anti-tumor substances include for example those selected from mitotic inhibitors, for

25  example vinblastine, docetaxel (Taxotere), paclitaxel and combinations thereof,

Cytotoxic topoisomerase inhibiting agents include one or more agents selected from the group
consisting of aclarubicn, amonafide, belotecan, camptothecin, 10-hydroxycamptothecin, 8-
aminocampiothecin, diflomotecan, irinotecan HCI (Camptosar), edotecarin, epirubicin  (Ellence),
etoposide, exatecan, gimatecan, lurtotecan, mitoxantrone, pirarubicin, pixantrone, rubitecan, sobuzoxane,

30  SN-38, tafluposide, topotecan, and combinations thereof.

Preferred cytotoxic topoisomerase Inhibiting agents include cne or more agents selected from the
group consisting of camptothecin, 10-hydroxycamptothecin, 9-aminocamptothecin, irinotecan HCI
(Camptosar}, edotecarin, epirubicin (Ellence}, etoposide, SN-38, topotecan, and ‘combinations thereof,

Immunologicals include interferons and numerous other immune enhancing agents. [nterferons

35 include interferon alpha, interferon alpha-2a, interferon, alpha-2b, interferon bsta, interferon gamma-1a,
interferon gamma-1b (Actimmune), or interferon gamma-n1 and combinations thereof. Other agents
include filgrastim, lentinan, sizofilan, TheraCys, ubenimex, WF-10, aldesleukin, alemtuzumab, BAM-002,
dacarbazine, daclizumab, denileukin, gemtuzumab ozogamicin, ibritumomab, imiquimod, lenograstim,
lentinan, melanoma vaccine (Corixa), molgramostim, OncoVAX-CL, sargramostim, tasonermin, tecleukin,
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thymalasin, tositumomab, Virulizin, Z-100, epratuzumab, mitumamab, oregovomab, pemtumomab (Y-
muHMFG1), Provenge (Dendreon) and combinations thereof. '

Biological response modifiers are agénts that modify defensé_ mechanisms of living organisms or
biclogical responses, such as survival, growth, or differentiation of tissue cells to direct them to have anti-
tumor activity. Such agents include krestin, lentinan, sizofiran, 'pfcibanili ubenimex and combinations
thereof. ‘ o

Other anticancer agents include alitretinoin, ampligen, alrasentan bexarotene, bortezomib,
Bosentan, -calcitriol, exisulind, finasteride, fotemustine, ibandronic acid, miltefosine, mitoxantrane, |-
asparaginase, procarbazine, dacarbazine, hydroxycarbamide, begaspargase, pentostatin, tazaroine,
Teleyta (TLK-286, Telik Inc.), Velcade (bortemazib, Millenium), tretinoin, and combinations thareof.

Other anti-angiogenic compounds include acitretin, fenretinide, thalidomide, zoledronic acid,
angiostatin, aplidine, cilengtide, combretastatin A-4, endostatin, halofuginone, rebimastat, remavab,
Reviimid, squalamine, ukrain, Vitaxin and combinations thereof.

Platinum-coordinated com pounds include but are not limited to, cisplatin, carboplatin, nedaplatin,
oxaliplatin, and combinations thereof,

Camptothecin derivatives include but are not Jimited to camptothecin, 1 O-hydroxycamptothecin, 9-
aminacamptothecin, irinotecan, SN-38, edotecarin, topotecan and combinations thereof.

Other antitumor agents include mitoxantrone, l-asparaginase, procarbazine, dacarbazine,
hydroxycarbamide, pentostatin, tretinoin and combinations thereof,

Anti-tumor agents capable of enhancing antitumor immune responses, such as CTLA-4 (cytotoxic
lymphocyte antigen 4} antibodies, and other agents capable of blocking CTLA-4 may also be utilized,
such as MDX-010 (Medarex) and CTLA-4 compounds disciosed in United States Patent No. 6,682,736;
and anti-proliferative agents such as other farnesyl protein fransferase inhibitors, for example the farnesyl
protein transferase inhibitors. Eor additional, specific CTLA-4 antibodies that can be used in the present
invention see United States Provisional Application 60/113,647 (filed December 23, 1998), United States
Patent No. 6, 682,736. For exam ple, another anti-CTLA-4 antibody that can be used in accordance with
the present invention is ticlimumab, which has the sequence of monoclonal antibody 11.2.1 in US Patent
6,682,736.

For specific IGF1R antibodies that can be used in the present invention, see International Patent
Application No. WO 2002/053596. '

For specific CD40 antibodies that can be used in the present invention, see International Patent
Application No. WO 2003/040170.

Gene therapy agents may also be employed as anti-tumor agents such as TNFerade (GeneVec),
which express TNFalpha in response (o radiotherapy. '

In ene embodiment of the present invention, statins may be used in conjunction with a Anti-ALK-~1
anttbody or antigen binding portion thereot, as described herein, and pharmaceutical compositions thereof.
Statins (HMG-CoA reducatase inhibitors} may be selected from the group consisting of Atorvastatin
(Lipitor, Pfizer Inc.), Provastatin (Pravachol, Bristol-Myers Squibb), Lovastatin (Mevacor, Merck Inc.),
Simvastatin (Zocor, Merck Inc.), Fluvastatin (Lescol, Novartis), Cerivastatin {Baycol, Bayer), Rosuvastatin
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(Crestor, AstraZeneca), lovostatin and Niacin (Advicor, Kos Pharmaceuticals), derivatives and
combinations thereof,

In a preferred embodiment the stafin is selected from the group consisting of Atovorstatin and
Lovastatin, derivatives and combinations thereof,

Other agents useful as anti-tumor agents include Caduet.

For any of the methods of treating a hyperproliferative disorder or abnormal cell growth as
described herein using a combination of an anfi-ALK-1 antibody or antigen binding portion with at least
one additional therapeutic agent, the anti-ALK-1 antibody can be conjugated, or derivatized, with the
additional therapeutic agent. The at least one additional therapeutic agent can also be administered
separately, or in a non-derivatized or non-conjugated manner. When the at least one additional
therapeutic agent is not derivatized or conjugated to the antibody, it can be administered within the same
pharmaceutical formulation as the antibody, or it can be administered in a separate formulation.
Treatment of Vision Loss

The inventive compounds and pharmaceutical compositions containing them, are useful for
treating severe vision loss from age-related macular degeneration and other diseases affecting the
posterior segment of the eye, such as choroidal neovascularization, diabetic retinopathy, glaucoma,
retinitis pigmentosa, and the like.

For example, the inventive compositions may be used to form a drug depot behind the eye and
may include one or more pharmaceutically active agents, in addition to one or more non-active exciplents
as described herein. Examples of pharmaceutically active agents useful in the inventive compositions
includes anti-infectives, including, without iimitation, antibiotics, antivirals, and antifungals; antiallergenic
agents and mast cell stabilizers; steroidal and nonsteroidal anti-inflammatory agents {such as nepafenac);
cyclooxygenase inhibitors, including, without limitation, Cox | and Cox 1l inhibitors; combinations of anti-
infective and ant-inflammatory agents; decongestants; anti-glaucoma agents, including, without limitation,
adrenergics, beta-adrenergic blocking agents, alpha-adrenergic agonists, parasypathomimetic agents,
cholinesterase inhibitors, carbonic anhydrase Inhibitors, and prostaglandins; combinations of anti-
glaucoma agents; antioxidants; nutritional supplements; drugs for the treatment of cystoid macular edema
including, without limitation, non-steroidal anti-inflammatory agents; drugs for the treatment of age related
macular degeneration (AMD) including nonexudative {dry) and exudative (wet) AMD, including, without
limitation, angiogenesis inhibitors, including angiogenesis inhibitors that inhibit protein kinase receptors,
including protein kinase receptors that are VEGF receptors; and nutritional supplements; drugs for the
treatment of herpetic infections and CMV ocular infections; drugs for the treatment of proliferative
vitreoretinopathy including, without limitation, antimetabolites and fibrinolytics; wound modulating agents,
including, without limitation, growth factors; antimstabolites; neuroprotective drugs, including, without
limitation, eliprodil; and angiostatic steroids for the treatment of diseases or conditions of posterior
segment 26, including, without limitation, age related macular degeneration (AMD}) including nonexudative
(dry) and exudative (wet) AMD, choroidal neovascularizatioh, retinopathies, retinitis, uveitis, macuiar

edema, and glaucoma. For additional information about such angiostatic steroids see U.S. Patent Nos.
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5,679,666 and 5,770,592. A non-steroidal anti- mflammatory for the treatment of cystoid macu!ar edema’i is
nepafensc.

For administration to the eye, a compound of the present invention is delivered in a
pharmaceutically acceptable ophthalmic vehicle such that the compound is maintained in contact with the
ocular surface for a sufficient time period to allow the compound to penetrate the cornea and/or sclera and
internal regions of the eye, including, for example, the anterior chamber, posterior chamber, vitreods
body, aqueous humor, vitreous humor, corea, iris/ciliary's, lens, choroid/retina and sclera. The
pharmaceutically acceptable ophthalmic vehicle may be an ointment, vegetable oil, or an encapsulating
material. A compound of the invention may also be rnjected directly into the vitreous humor or aqueous
humor,

Furiher, a compound may be also be administered by well known, acceptable methods, such as
sub-Tenon and/or subconjunctival injections. As is well known in the ophthaimic art, the macula is
comprised primarily of retinal cones and Is the region of maximum visual acuity in the retina, A Tenon’s
capsule or Tenon's membrane is disposed on the sclera. A conjunctiva covers a short area of the giobe of
the eyeposterior to the limbus (the bulbar conjunctiva) and folds up {the upper cul-de-sac) or down (the
lower cul-de-sac) to cover the inner areas of the Upper eyelid and lower eyelid, respectively. The
conjunctiva is disposed on top of Tenon's capsule. The sclera and Tenon's capsule define the exterior
surface of the globe of the eye. For treatment of ocular diseases such as age related macular
degeneration (AMD) including nonexudative (dry) and exudative (wet) AMD, choroidal neovascularization,
retinopathies (such as diabetic retinopathy, retinopathy of prematurity), diabetic macular edema, retinitis,
uveitls, cystoid macular edema (CME), glaucoma, and other diseases or conditions of the posterior
segment of the eye, it is preferable to dispose a depot of a specific quantity of an ophthalmically
acceptable pharmaceutically active agent directly on the outer surface of the sclera and below Tenon's
capsule. In addition, in cases of age related macular degeneration (AMD) including nonexudative (dry)
and exudative (wet) AMD and CME it is most preferable to dispose the depot directly on the outer surface
of the sclera, below Tenon's capsule, and generally above the macula,

The compounds may be formuiated as a depot preparation. Such long-acting formulations may be
administered by implantation (for example, subcutaneousty or intframuscularly) intramuscular injection or
by the above mentioned sub-Tenon or intravitreal injection. Alternatively, the active ingredient may be in
powder form for constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

Within particularly preferred embodiments of the invention, the compounds may be prepared for
topical administration in saline (combined with any of the preservatives and antimicrobial agents
commonly used in ocuiar preparations), and administered in eyedrop form. The solution or suspension
may be prepared in its pure form and administered several times daily, Alternatively, the present
compositions, prepared as described above, may also be administered directly to the cornea.

Within preferred embodiments, the composition is prepared with @ muco-adhesive polymer that
binds to cornea. Thus, for example, the compounds may be formulated with suitable polymeric or
hydrophobic matertals (for example, as an emulsion in an acceptable oil) or lon—exchange resins, or as
sparingly soluble derivatives, for example, as a sparingly soluble salt.
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A pharmaceutical carrier for hydrophobic compounds is a coselvent system comprising benzyl
alcohol, a nonpolar surfactant, a water-miscible organic pelymer, and an aqueous phase. The cosolvent
system may be a VPD co-solvent systgm_. VPD is a solution of 3% wiv benzyl alcohol, 8% whv of the
nonpolar surfactant polysorbate 80, and 65% w/v polyethylene glycol 300, made up to volume in absolute
ethanol. The VPD co-solvent system (VPD:5W) contains VPD diluted 1:1 with a 5% dextrose in water
solution. This co-sclvent system dissolves hydrophobic compounds well, and itself produces low toxicity
upon systemic administration. Naturally, the proportions of a.- co-solvent system may be varied
considerably without destroying its solubility and toxicity characteristics. Furthermore, the identity of the
co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may be used
Instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other biocompatible
polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other sugars or polysaccharides
may be substituted for dextrose,

Alternatively, other delivery systems for hydrophobic pharmaceutical compounds may be
employed. Liposomes and emulsions are known examples of delivery vehicles or carriers for hydrophobic
drugs. Certain organic solvents such as dimethylsulfoxide also may be employed, although usually at the
cost of greater toxicity. Additionally, the compounds may be delivered using a sustained-release system,
such as semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. Various
sustained-release materials have been established and are known by those skilled in the art. Sustained-
release capsules may, depending on their chemical nature, release the compounds for a few weeks up fo
over 100 days. Depending on the chemical nature and the biological stability of the therapeutic reagent,
additional strategies for protein stabilization may be employed.

The pharmaceutical compositions also may comprise suitable solid- or gel-phase carriers or
excipients. Examples of such carriers or excipients include calclum carbonate, calcium phosphate,
sugars, starches, cellulose derivatives, gelatin, and polymers such as polyethylene glycols.

Any of the compositions can be formulated for administration to an individual. An individual of the
present invention is preferably a mammal, or more preferably a human.

The pharmaceutical formulations herein can further include a therapeutic agent selected from the
group consisting of: an antineoplastic agent, an anti-inflammatory agent, an antibacterial agent, an
antiviral agent, an angiogenic agent, and an anti-angiogenic agent. Examples of such agents are
disclosed herein.

For example, an antineoplastic agent may be selected from the group consisting of Acodazole
Hydrochloride; Acronine; Adozelesin; Aldesleukin; Altretamine; Ambomyein, Ametantrone Acetate;
Aminoglutethimide; Amsacrine; Anastrozole; Anthramyein; Asparaginase; Asperlin ; Azacitidine; Azetepa;
Azotomycin; Batimastat; Benzodepa; Bicalutamide; Bisantrene Hydrochloride; Bisnafide Dimesylate;
Bizelesin; Bleomycin Sulfate; Brequinar Sodium; Bropirimine; Busulfan; Cactinomycin; Calusterone;
Caracemide; Carbetimer; Carboplatin; Carmustine; Carubicin Hydrochloride; Carzelesin; Cedefingol;
Chlorambugil; Cirolemycin ; Cisplatin; Cladribine; Crisnatol Mesylate; Cyclophosphamide ; Cytarabine;
Dacarbazine; Dactinomycin; Daunorubicin Hydrochloride; Decitabine; Dexormaplatin; Dezaguanine,
Dezaguanine Mesylate; Diaziguone; Docetaxel, Doxorubicin; Doxorubicin Hydrochloride; Droloxifene;



.12

4.62.1 - x - _ S - - - -« 4.68.2 - X - - - - - - -

5

10

15

20

25

30

35

-7

Droloxifene Citrate; Dromastanoione Propionate; Duazomycin; Edatrexate; Eflornithine Hydrochioride :
Elsamitrucin; Enloplatin: Enpromate; Epipropidine; Epirubicin Hydrochloride; Erbulozole; Esorubicin
_Hydrochloride; Estramustine: Estramustine Phosphate Sodium; Etanidazole; Ethiodized Ol 1 131;
Etoposide; Etoposide Phosphate; . Etoprine; Fadrozole Hydrochlofide'; Fazarabine; Fenretinide;
Flaxuridine; Fludarabine Phosphaie; Fluorouracik; Flurocitabine: Fosduidone; Fostriecin deium;
Gemcitabine; Gemcitabine Hydrochloride; Gold Au 198 . Hydroxyurea; |darubicin Hydrochloride;
Ifosfamide; Imofosine; Interferon Alfa-2a; Interferon Alfa-2b ; Interferon Alfa-ni: Interferon Alfa-n3;
Interferon Beta-la: Interferon Gamma-lb; Iproplatin; Irinotecan Hydrochloride: Lanreotide Acetate;
Letrozole; Leuprolide Acetate Liarozole Hydrochloride; Lometrexol Sodium; Lomustine; Losoxantrone
Hydrochloride;  Masoprocol: Maytansine; Mechlorethamine Hydrochloride; Megestrol Acetate;
Melengestro} Acetate; Melphalan; Menogaril; Mercaptopurine: Methotrexate;, Methotrexate Sodium;
Metoprine; Meturedepa; Mitindomide; Mitocarcin; Mitocromin; Mitogiliin: Mitomalcin; Mitomyein; Mitosper:
Mitotane; Mitoxantrong Hydrochioride; Mycophenolic Acid; Naocodazole; Nogalamycin; Ormaplatin;
Oxisuran; Paclitaxel; Pegaspargase; Peliomycin: Pentamustine; Peplomycin Sulfate; Perfosfamide;
Pipobroman; Piposulfan: Piroxantrone Hydrochloride; Plicamycin; Plomestane; Porfimer Sodium;
Porfiromycin: Prednimustine; Procarbazine Hydrochloride; Puromycin; Pu'romycin Hydrochloride;
Pyrazofurin; Riboprine; Rogletimide; Safingol; Safingol Hydrochloride; Semiustine; Simtrazene; Sparfosate
Sodium;  Sparsomycinl, Spirogermanium Hydrochloride; Spirorﬁustin’e; Spiroplatin;  Streptonigrin;
Streptozocin; Strontium Chioride Sr 89; Sulofenur; Talisomycin; Taxane: Taxoid; Tecogalan Sodium;
Tegafur; Teloxantrone Hydrochloride; Temoporfin; Teniposide; Teroxirone; Testolactone: Thiamiprine;
Thioguanine; Thiotepa; Tiazofurin: Tirapazamine;, Topotecan Hydrochloride; Toremifene Citrate;
Trestolone Acetate; Triciribine Phosphate; Trimetrexate; Trimetrexate Glucuronate; Triptorelin; Tubulozole
Hydrochlaride: Uracil Mustard; Uredepa; Vapreotide: Verteporfin; Vinblastine Suifate; Vincristine Sulfate;
Vindesine; Vindesine Sulfate; Vinepidine Sulfate; Vinglycinate Sulfate; Vinleurosine Sulfate: Vinorelbine
Tartrate; Vinrosidine Sulfate; Vinzolidine Sulfate; Vorozole; Zeniplatin; Zinostatin; Zorubicin Hydrochloride.

An anti-angiogenic agents are any agents that inhibit angiogenesis, whether disclosed herein or
known in the arf. In preferred embodiments, an anti-anglogenic agent is an ant-VEGF agent, such as
Macugen™ (Eyetech, New York, NY); or anti-VEGF antibody.

Pharmaceutical compositions can be formulated by standard téc:h_niques using one or more
suitable carriers, excipients, and dilutents. See, e.g., Remington's Pharmaceutical Sciences, (19" Ed.
Williams & Wilkins, 1995).

Formulations suitable for parenteral administration include aqueous and non-aqueous
formulations isotonic with the blood of the intended recipient; and agqueous and non-aqueous sterile
suspensions which may include suspending systems designed to target the compound to blood
components or one or more organs. The formulations may be presented in unit-dose or multi-dose sealed
" containers, for example, ampoules or vials. For intraocular formulations, unit dosages are prefereed
because no preservatives are in the formulation. For other parenteral formulations, preservative may be
used, which would allow for multi dose containers
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without excipients such as mannitol or sorbitol as protein stabiiizers.
In general, water, suitable oil, saline, aqueous dextrose (glucose), or related sugar solutions and
glycols such as propylene glycol or polyethylene glycols are suitable carriers for parenteral solutions.

10 Solutions for parenteral administration preferably contain a water soluble salt of the active ingredient,
suitable stabilizing agents and, if necessary, buffer substances. Antioxidizing agents, such as sodium
bisulfite, sodium sulfite, or ascorbic acid, either alone or combined, are suitable stabilizing agents. Also
used are citric acid salts thereof, or sodium EDTA. In addition, parenteral solutions may contain
preservafives, such as benzalkonium chloride, methyl- or propyl-paraben, or chlorobutanol. Suitable

15  pharmaceutical carriers are described in Remington, cited supra. |

In any of the embodiments herein, @ composition or pharmaceutical formulation herein may by
lypholized.

In any of the embodiments herein, the pharmaceutical formulations preferable have less than

- about 10, more preferably less than about 5, more preferably less than about 3, or more preferably less

20 ° than about 1 endotoxin unit(s) per milligram of therapeutic agents.

In some embodiments, the methods of treatment disclosed herein further include administering to

“-an individual suffering from an angiogenic condition one or more therapeutic agents selected from the

“ group consisting of antineoplastic agents, antiviral agents, anti-inflammatory agents, antibacterial agents,
anti-angiogenic agents, or anti-angiogenic agents.

25 Such combination treatments can be achieved by either administering to an individual a co-
formulating of the compositions herein with the additional therapeutic agent(s) or by administering the
compositions herein and the therapeutic ageni(s) as two separate pharmaceutical formulations. In
embodiments wherein more than one composition/therapeutic agent is administered to an individual,
lower dosages of the compositions and/or therapeutic agent(s) may be utilized as a result of the

30  synergistic effect of both active ingredients.

Antineoplastic agents that may be administered to an individual include, but are not limited to,
Aclarubicin; Acodazole Hydrochloride; Acronine; Adozelesin; Aldesleukin; Altretamine; Ambomycin;
Ametantrone Acetate; Aminoglutethimide; Amsacrine; Anastrozole; Anthramycin; Asparaginase; Asperlin ;
Azacitidine; Azetepa;, Azotomycin; Batimastat; Benzodepa; Bicalutamide; Bisantrene Hydrochioride;

35 Bisnafide Dimesylate; Bizelesin; Bleomycin Sulfate; Brequinar Sodium; Bropirimine; Busulfan;
Cactinomycin; Calusterone; Caracemide; Carbetimer; Carboplatin; Carmustine; Carubicin Hydrochloride;
Carzelesin; Cedefingol; Chlorambucil; Cirolemycin ; Cisplatin; Cladribine: Crisnatol Mesylate;
Cyclophosphamide ; Cytarabine; Dacarbazine; Dactinomycin; Daunorubicin Hydrochloride; Decitabine;
Dexormaplatin; Dezaguanine; Dezaguanine Mesylate; Diaziquone; Docetaxel; Doxorubicin; Doxorubicin



10anti-ALK-1 anti bodi es of the present inventi on: Tabl e 7
Determ nation of Affinity Constant, KD, for Representative Mnocl onal
Anti bodi es by Surface Pl asnon Resonance (Bl Acore) 15 mAb on-rate

10- 4
M1 e) offvg KD (nM 1.12.1(M9I/D19A) 3.3 x 104 8.2 x
(25 1. 3)1. 1 ?2%%8?1. 9 x104 6.0 4.72.1 3.2 x 104 2.5 xPGIEUIE/ 06

1.12.1(M291/D19A) 3.8 x 104 8.2 x 10-74-22 The nononeric
ALK-ECD used to generate the data in Exanple 8 was a di f1|‘er<7ant
D s PRt b o3y B G e Rromorate. Mugsorepr Bebnsts
r econbi naner BeBHRrdP nistrgmirupn: Folselatin Enraerhate) Epiprapidme BIBIBIS Hydrochioride;
ment i onedMalseds Emspiaint Hgramiotldent Espafistined NEskSnigind %péph&EtScﬁm% "Hanidazole;
repl aced EtiiddReAbANHEE FRDHsigB! .pgﬁéyﬁo%hﬁgoéﬁfgrl'f%{] E%%g/%fgggtgﬁé¥@zgrabine;
chal ngr e%%fﬁgtﬁ%e;\é\,tlhhuril ,Sg_lnﬁ!ﬁglé’le ' o ragi; itgbi Isguidtné;nBostrieci
to the Fab Fragnertgpenidaranite Rhasphate Blugmyragh efjaroie by Ftisgedohe;nBostriecin
1, 12. 1( MPodivmEencitabipef Cersditalgnepidysiaichiorida SEAEAPH 88 ; Hydlod@iidal fabCBiik ﬂ?ercfhloride;
Epi t ope Sedt@add Unbiysiod |ﬁ@ﬁér0rﬁhlfé-§a;ﬁﬁ't&ﬂfe¢%d b Int%,raeé?cf)%r Rﬁag?fﬂﬁg%{ént Afan3:
exper i etk SerP Rl flﬁérﬁé’n Gaa l%hﬁa bl .C%&tﬁ)_ oo fide Acetate:
(Biacore I nternatioha : ﬁﬂgr%f 1 %Hb” RF @@&CHW’ LRSgtide Acetate;
fol | owi nbetforz@e, rHEHRIPIde tAsetele Liangral bgdsdobioride; Lometfied cddaiumanbm i@ Nosoxantrone
ALK- 1P FCHidvbarieride; waviasspmoobi |Ma¥l@fl§irﬁf‘t Mecﬁﬁiib%‘et%ere a@dé@oggreid;?L g.%ﬂ%“‘%o Agptate;
S s oy DB i, PR el Mo o
density G frepaifndens; Migsareini Miteerooin: Wiogiling ambath; Nitomyoin; Mitosper;
Mitotane; Mitoxantrone Hydrochloride; Mycophenolic Acid; Nocodazole: Nogalamycin; Ormaplatin;
Oxisuran; Paclitaxel, Pegaspargase; Peliomycin; Pentamustine; Peplomycin Sulfate; Perfosfamide;
18 Pipobroman; Piposuifan; Piroxantrone Hydrochloride; Plicamycin; Plomestane: Porfimer Sodium;
Porfiromycin; Prednimustinei Procarbazine Hydrochloride; Puromycin;  Puromycin Hydrochloride;
Pyrazofurin; Riboprine; Rogletimide; Safingol: Safingol Hydrochloride; Semustine; Simirazene:; Sparfosate
Sodium; Sparsomyein|, Spirogermanium  Hydrochloride; Spiromustine;  Spiroplatin; Streptonigrin;
Streptozocin; Strontium Chloride Sr 89; Sulofenur; Talisomyein; Taxane; Taxoid;, Tecogalan Sodium;
20  Tegafur; Teloxantrone Hydrochloride; Temoporfin; Teniposide; Teroxirone; Testolactone; Thiamiprine;
Thioguanine; Thiotepa; Tiazofurin: Tirapazamine, Topotecan Hydrochloride: Taremifene Citrate;
Trestolone Acetate; Triciribine Phosphate; Trimetrexate; Trimetrexate Glucuronate; Triptorelin: Tubulozole
Hydrochloride; Uracil Mustard: Uredepa; Vapreotide; Verteporfin; Vinblastine Sulfate; Vincristine Sulfate;
Vindesine; Vindesine Sulfate; Vinepidine Sulfate; Vinglycinate Sulfate; Vinleurosine Sulfate; Vinorelbine
25  Tartrate; Vinrosidine Sulfate: Vinzolidine Suifate; Vorozole; Zeniplatin; Zinostatin; Zorubicin Hydrochloride.
Antibacterial agents that may be administered to an individual include, but are not limited to,
penicillins, aminoglycosides, macrolides, monobactams, rifamycins, tetracyclines, chloramphenicol,
clindamycin, lincomycin, imipenem, fusidic acid, novobiocin, fosfomycin, fusidate sodium, neomycin,
polymyxin, capreomycin, colistimethate, colistin, gramicidin, minocycline, doxycycline, vanomycin,
30  bacitracin, kanamycin, gentamycin, erythromicin and cephalosporins.
Anti-inflammatory agents that may be administered to an individual include, but are not limited to,
NSAIDS (e.g., aspirin (salicylamide), sodium salicylamide, indoprofen, indomethacin, sodium
indomethacin trihydrate, Bayer™, Bufferin™, Celebrex™, diclofenac, Ecotrin™, diflunisal, fenoprofen,
naproxen, sulindac, Vioxx™), corticosteroids or corticotropin (ACTH), colchicine, and anecortave acetate.
35 Antiviral agents that may be administered to an individual include, but are not limited to, a-methy!-
P-adamantane methylamine, 1,-D-ribofuranosyl-1,2,4-triazole-3 carboxamide, 9-[2-hydroxy-
ethoxylmethylguanine, adamantanamine, 5-iodo-2'-deoxyuridine, trifluorothymidine, interferon, adenine
arabinoside, CD4, 3'-azido-3'-deoxythymidine (AZT), 9-(2-hydroxyethoxymethyl)-guanine (acyclovir),
phosphenoformic acid, 1-adamantanamine, peptide T, and 2' 3'dideoxycytidine.
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The actual amount effective for a particular application will depend on the condition being treated and the
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In addition, 1.12.1 was shown by the FAGS assay
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%%P, t@l{a eﬁgc%vgeesamount of the active ingredient, e.g., an anti-ALK-1 antibody, Is from
about 0.0001 mg to about 500 mg active agent per kilogram body weight of a pafient, more preferably
from about 0.001 to about 250 mg active agent per kilogram body weight of the patient, stili mare
preferably from about 0.01 mg to about 100 mg active agent per kilogram body weight of the patient, yet
still more preferably from about 0.5 mg to about 50 mg active agent ber kilogram body welight of the
patient, and most preferably from about 1 mg to about 15 mg active agent per kilogram body weight of the
patient,

In terms of weight percentage, the formulations of the present invention will preferably comprise
the active agent, e.g., an anti-ALK-1 antibody, in an amount of from about 0.0001 te about 10 wh, %, more
preferably from about 0.001 to about 1 wt. %, more preferably from about 0.05 to about 1 wt. %, or more
preferably about 0.1 wt. to about 0.5 wt. %.

Gene Therapy

The nucleic acid molecules that encode the antibodies and antibody portions of the present
invention can be administered to a patient in need thereof via gene therapy. The therapy may be either in
vivo or ex vivo. In a preferred embodiment, nucleic acid molecules encoding both a heavy chain and a

light chain are administered to a patient. In a more preferred embodiment, the nucleic acid molecules are

administered such that they are stably integrated into chromosomes of B cells because these cells are
specialized for producing antibodies. In a preferred embodiment, precursor B cells are transfected or
Infected ex vivo and re-transplanted into a patient in need thereof. In another embadiment, precursor B
cells or other cells are infected in vivo using a virus known to infect the cell type of interest, Typical
vectors used for gene therapy include liposomes, plasmids, and viral vectors. Exemplary viral vectors are
retroviruses, adenoviruses and adeno-associated viruses. After infection either in vivo or ex vivo, levels of
antibody expression can be monitored by taking a sample from the treated patient and using any
immuncassay known in the art or discussed herein,

In a preferred embodiment, the gene therapy method comprises the steps of administering an
isolated nucleic acid molecule encoding the heavy chain or an antigen-binding portion thereof of an anti-
ALK-1 antibody and expressing the nucleic acid molecule. In another embodiment, the gene therapy
method comprises the steps of administering an isolated nucleic acid molecule encoding the light chain or
an antigen-binding portion thereof of an anti-ALK-1 antibody and expressing the'nucleic acid molecule. In
a more preferred method, the gene therapy method comprises the steps of administering an isolated
nucleic acid molecule encoding the heavy chain or an antigen-binding portion thereof and an isolated
nucleic acid molecule encoding the light chain or the antigen-binding portion thereof of an anti-ALK-1
antibody of the invention and expressing the nucleic acid molecuies. The gene therapy method may also
comprise the step of administering another therapeutic agent, such as any of the agents discussed
previously in connection with combination therapy.



- 90 - Table 10 Mean Binding Affinity (Ko) Results of

1.12. 1(M291/D19A) Variants to Cell Surface Human or Cyno ALK-1
Measured by FACS 5 Antibody Ko (nM Human Cyno 1.12.1 6.7 2.0
1.12. 1(r\/\/‘yﬁ"%‘?"é""é’?b2 1.12.1(M29I) 6.0 3.3 1.12.1(D19A) HCF/UF20§6/035096

1.12. 1(M29I/D19A) 7.2 3.4 Fab 1.12. 1(%R91/D19A) 0.77 ND 1.12.1
refers to the mAb 1.12.1 variant that was isolated fromthe
hybridoma. 1.12.1(rVWVT) refers to the mAb 1.12.1 variant that was

single am no achRe BMb&HihaR. H@%_Fe@erff el BIRRENS fHihddOB! bdt@Mindg if B slifi®nce
heavy chai,n.was replaced with isol eucine. 1.12. 1(D19A) refers
ot he mABEEE EBGUR Gt Seivle “RERTED S 8Er BB riGheiiale o Scepe, te
cont aiti nNigamars pesey for &1 glesripee indiemple 421 therrorttzdi compriskee centacting aspmletdl gells that
aci d at pepbiéd 19NwiltPthk BulstPcd hditetefiahdlir WA Sxdr6deloA Geifhitiel, fwiled Y RBuced level of
Id1 expression in the sample of cells contacted with the substance as compared to a control sample of
cells is indicative of sald substance inhibiting Id1 expression. In one specific embodiment, the substance
is an antibody that binds to the extracellular domain of ALK-1. In another embodiment, the substance Is a
10 small molecule. According to the invention, the cells can inherently express both ALK-1 and 1d1, such as
HUVECs desribed in Example 12, or which have been transformed or transfected with DNA encoding one
or both of these. One can determine the expression of Id1 via, e.g., the use of Tagman Assay for Id1
desribed in Example 12,
Conversely, activators or agonists can also be tested for, or ufilized, fellowing the same type of
15  procedures.

In order that this invention may be better understood, the following examples are set forth, These
examples are for purposes of illustration only and are not to be construed as limiting the scope of the
invention‘ in any manner.

20 . Examples

:If"n the following examples and preparations, "“MW" means molecular weight; “His-Tag" means C-
terminéljjpolyhistidine (BxHis) tag for rapid purification with nickel-chelating resin and detection with an
anti-His (C-term) antibody, "BSA" means bovine serum -albumin; "EDTA" means
ethylenediaminetetraacetic acid; "DMSQ" means dimethyl sulfoxide; "MOPS" means 3-(N-morpholino)

25 - propanesulfonic acid; "MES" means 2-(N-Morpholino)ethanesulfonic acid; "PBS" means phosphate
buffered saline; "dPBS" means Dulbecco’s phosphate buffered saline; "HEMA" means 2-hydroxy-ethyl
methacrylate; "DMEM" means Dulbecco's modified eagle's medium; "FBS" means fetal bovine serum;
“NEAA" means non-essential amino acids; "HEPES" means N-2-hydroxyethylpiperazine-N'-2-
ethanesulfonic acid; and “DMF" means dimethyl formamide.

30
Example 1. ALK-1 immunogen Preparation

The ECD of ALK~1 was cloned from full-length human ALK-1 ORF clone (Invitrogen, Clone ID
ICH21048) by PCR uéing the forward 5'-ACGGCCCAGCCEGCCGACCCTGTGAAGCCGTCT {SEQ P
NQO: 96) and

35 reverse 5-ACTAAGCTTTTAATGATGATGATGATGATGCTGGCCATCTGTTCCCG (SEQ ID NO: 97)
primers. The PCR product was purified, treated with the Sfil and Hindlil restriction enzymes, and cloned
into the Sfil/Hindlll site of a mammalian expression vector pSecTag2/Hygro (Invitrogen Inc., Catalog
No.vV910-20). The clone was used to transiently transfect 2937 cells with Fugene & transfection reagent
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N0.439454) at 4pg/mL in 50 mM sodium bicarbonate buffer for overnight at 4°C. Plates were washed,
and then blocked with PBS with the addition of 0.1% Tween-20 and 0.5% bovine serum albumin,
Antibodies were added to the blocked ELISA plates, incubated for 1 hour, and washed with PBS with
Tween-20. The binding was detected by anti-human IgG-horseradish peroxidase (Pierce, Catalog No.
31420) followed by the addition of ABTS (Pierce, Catalog No. 37615). Colorimetric measurements were
performed at 405 nm in a micro-plaie reader (SpectraMax Plus 384, Molecular Devices).

Twenty five hybridomas were selected for further study, These were single-cell cloned by limiting
dilution and were designated t1.11.1; 1.12.1; 1.12.1(WT); 1.12.1(M29I/D19A); 1.12.1(M29I):
1.12.1(D19A); 1.13.1; 1.14.4; 1.151.1; 1.162.1; 1.183.1; 1.27.1; 1.29.1; 1.31.1; 1.8.1; 1.9.1; 4.10.1;
4.24.1; 4.38.1; 4.58.1; 4.62.1, 4.68.1; 4.72.1; 5.13.1; 5.34.1; 6.53.1; 5.56.1; 5.57.1; and 5.59.1.

Mouse Hybridoma Cell line LN 15916 (the hybridoma 1.12.1) was deposited under terms in
accordance with the Budapest Treaty with the American Type Culiure Collection (ATCC), 10801
University Blvd., Manassas, VA 20110-2209 on June 21, 2005. The hybridoma 1.12.1 has been assigned
the following accession number: PTA-6808.

Example 3. Sequences of Anti-ALK-1 Antibodies
To analyze the structure of antibodies produced in accordance with the invention, nucleic acids

were cloned that encode heavy and light chain fragments from hybridomas producing anti-ALK-1
monoclonal antibedies. Cloning and sequencing was accomplished by standard means. .

‘Poly(A)" mRNA was isolated using a Fast-Track™ kit (Invitrogen) from approximately 2 X 10°
hybridoma cells for each of the ALK-1 antibodies. cDNA was synthesized from the mRNA by using
random primers. The random primed cDNA was amplified by PCR using human Vy or human Vi family
specific-variable domain primers in conjunction with primers specific for the human Cy2 constant region,
or a Ck constant region to amplify the antibody variable reglon including all the framework regions (FRs)
and complementarity determining regions (CDRs). Nucleic acid sequences were obtained that encode
human heavy and kappa light chain transcripts from the antl- ALK-1 producing hybridomas by direct
sequencing of both strands of PCR products. Seguences were analyzed using Abgenix's proprietary
software and publicly available sequence information for human VH and Vk genes, the "V BASE
sequence directory”, Tomlinson et al., MRC Centre for Protein Engineering, Cambridge, UK). |dentical
results could be obtained using publicly avaiiable sequence alignment software by someone of ordinary
skilll using MacVector and Geneworks software programs.

Specifically, full-length ALK-1 antibody 1.12.1 was cloned into expression vectors as follows:
Poly(A)" mRNA was isolated using an RNeasy Mini Kit (Qiagen) and cDNA synthesized from the mRNA
with the Advantage RT-for-PCR kit (BD Biosciences) using oligo(dT) priming. The oligo(dT) primed cDNA
for clone 1.12.1 was ampilified using pritmers listed in Table 2, Amplification was achieved using the Pfu
Ultra polymerase (Stratagene) and a PTC-200 DNA Engine (MJ Research) with cycling as follows:
3'@95°C; 25x (20"@95°C, 30"@52°C, 1'20"@72°C); 10'@72°C. Clones were sequence verified uslng
Grils 16" BDTV3.1/dGTP chemistry (Applied Biosystems Inc) and a 3730xI DNA Analyzer (Applied
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Table 4A, aligned against the germline sequences. A dash () in the alignment indicates a residue
identical to germline. In all cases, the GYYWS (SEQ ID NOQ: 136) pattern at the end of CDR1 has
undergone somatic mutations to yield a new sequence patterh, whereby the G residue is changed to an
acidic residue (D or E), and the final S residue is changed to an N in 9 out of the 12 examples. Sequence
diversity in other regions of VH indicates that these are likely to be independent somatic mutation events
leading to the same sequence pattern at the end of CDR1 of VH. |

Table 4A
ALK-1 Antibody Heavy Chain Sequence Patterns
Clone V-gene D-gene J~gene FR1 ChR1
QUOLOESGPELVKESQTLSLTCTVS  GGSISSGEYYWS
Germline (SEQ ID NO: 122) (SEQ ID NO: 123)
5.34.1 VH4-31 - NA - THBB =~ —mermmmmmec e cecmnan e D-—N
4.58.1 VH4-31 D4-23 JH4B —— — De—N
4,38.1 VH4-31  D4-23° UL B e — D
5.13.1 VHA-31 - MA - UH3B  —ommmmeee— s e D-—-H
1.162.1  VH4-31 - WA - JH3B = s Ie=de o Emmmm
4.72,1 VH4-~31 D5-12 JHEB et SO TRV S B
4.24,1 va4-31 D5-12 JHEB - ——— e ND~—~N
4.62.1  VH4-31  D5-12 R T U S ——— D---N
1.31.1 VH4-31 D6~19 THEB s e D---N
1.12.1 VH4-31 DG-18 JHAB ~ mmmeme e o L |
QUOLQESGPGLVKPSETLELTCTVS  GGSVSSCEYYWS
Germline {SEQ ID NO; 124) (SEQID NO: 125)
1.13.1 VHA-61 D6-19 JH4B e T — B---¥
1.14.1 vH4-61 D6-19 B R o D---N

Example 5. Preparation of 1.12.1 Fab Molecules

Fab fragment of 1.12,1(M291/D19A) was prepared by digesting 1.12.1(M29I/D19A} 19G1 using
papain. Protein A purified full length 1.12.1(M291/D19A) IgG1 was incubated with papain (VWR) at 1:50
ratio (papain: protein) in buffer containing 30 mM sodium phosphate (pH 7.0), 2 mM EDTA and 2 miM
cysteine at 37 °C for 2-3 hours. The digestion mixture was then applied to a protein A mini-column to
remove undigested full length protein and Fc fragment. Unbound Fab was collected in the flow-through.
A size exclusion column (Superdex 200, Amersham Pharmacia Bibtech) was then used to further purify
the Fab protein and to exchange the buffer into PBS. Endotoxin was removed by applying the protein
solution through Detoxi gel (PIERCE) and Vivapure Minl Q ion exchange column (VivaScience)
subsequently. The protein was filtered with 0.2 um syringe filter and endotoxin level was tested with a
LAL pyrogent kit (Cambrex). The final purified protein was at concentration of 2-3 mg/mL, with endotoxin
level of <0.1 EU/mg and purity of >95%. 1.12.1(M281/D19A) Fab fragment has a molecular weight of
47,347 under non-reduced condition as shown by electron-spray mass spectrometry. Edman N-terminal
sequencing analysis confirmed the light chain N-termini sequence of EIVLTQSPG (SEQ ID NO: 113) and
heavy chain sequence of QVQLQESG (SEQ ID NO: 114), respectively.
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Coll agen 8.8 x 103 Non- treatnment 4 human CD- 31 Staini ngC54 + 9 - 100
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Example 6. Determination of Avidity Values of Fully Human_ Anti-ALK-1 Monoclonal Antibodies by
Surface Plasmon Resonance (SPR) using BIACORE™
Avidity measures of purified anti-ALK-1 antibodies by surface plasmon resonance uslng the

BIACORE™ 3000 instrument were performed as follows using the manufacturer's protocols.

To perform kinetic analyses, recombinant human ALK-1/Fc fusion protein (hALK-1/Fc) and
cynomologus ALK-1/Fc fusion protein (cALK-1/Fc) were immobilized on separate flow cells of a CM5
BlAcore sensor chip using routine amine coupling. Surfaces were prepared using 10 mM acetate buffer,
pH 5.0 as the immobilization buffer and protein densities of 300 and 150 RU were achieved for the hALK-
1/Fe and cALK-1/Fc fusion proteins, respectively, Deactivation of unreacted N-hydroxysuccinimide esters
was performed using 1 M ethanolamine hydrochloride, pH 8.5. Antibody samples in running buffer were
prepared at concentrations ranging from 0.125 to 2 nM (a 0 nM solution comprising running buffer alone
was included as a zero reference). Samples were randomized and injected in duplicate for 10 minutes
each across all 4 flow cells using HBS-EP (10 mM HEPES pH 7.4, 150 mM NaCl, 3 mM EDTA, 0.005%
Surfactant P20} as running buffer. On-rates were observed to be independent of flow rates from 1 to 100
pl/min indicating no mass transport limitation. A flow rate of 25 pL/min was used to determine avidity
values, The dissoctation of the antibody was monitored for 10 minutes, the surface regenerated by a 12
second injection of 100 mM HaPQO4 (25 pL/min). The raw data were processed using the Scrubber
(©BioLogic Software) software package and analyzed using the CLAMP (©BioLogic Software) software
package. Multiple data sets from a single surface, six data sets at a time, were simultaneously fit globally
to a simple 1:1 Langmuir binding model utilizing & common variable Rmax value. Table 5 lists avidity
values for representative anti-ALK-1 antibodies of the present invention. The represented data indicate
that the antibodies prepared in accordance with the invention possess high affinities and strong binding
constants for human ALK-1,
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Table 5

Determinafion of Avidity Value by Surface Plasmon Resonance (BlAcore)

hALK-1/F¢  |hALK-1/Fc o
Clone Avidity(oM) ke (175) cALK-1/Fec Avidity (pM)
1.12.1(M28I/D19A) <6.8 <5.0x 10° 27
1.14.2 76 56x10° 280
1.27.3 2.9 1.9x10% 60
1.31.1 <13 <5.0x 10° 150
1.162.1 18 1.1%x10° 62
1.183.2 220 3.1x 107 1800
4.24.2 70 4.4x10° 430
4.38.1 100 40x10” 150
4.58.2 40 1.6x 107 130
4.62.1 9.6 7.6x10° .19
4,68.2 86 3.8x10° . 320
4.72.2 73 3.4 x10° . 280
5.13.3 : 91 6.3x10° 180

1.12.1(M29I/D19A} refers to the mAb 1.12.1 variant that was expressed recombinant mAb
containing two specific amino acid mutations (methionine at position 29 in the heavy chain replaced with
isoleucine and aspartic acid at position 19 in the light chain replaced with alanine).

Example 7. Determination of Affinity Constants (Kp) of Variants of Fully Human Anti-ALK-1 Monoclonal
Antibody 1.12.1 by Surface Plasmon Resonance (SPR) using BIACORE™

Affinity measures of purified anti-ALK-1 antibodies by surface plasmon resonance using the
BIACORE™ 3000 instrument were performed as follows using the manufacturer's protocols.

To perform kinetic analyses, variants of fully human anti-ALK-1 monoclonal antibody 1.12.1 were
immobilized onto the dextran layer of a CM5 biosensor chip using amine coupling. Surfaces were
prepared using 10 mM acetate buffer pH 5.0 as the immobilization buffer and protein densities of 3500-
4800 RU were achieved. Deactivation of unreacted N-hydroxysuccinimide esters was performed using 1
M ethanolamine hydrochloride, pH 8.5, Samples of monomeric ALK-ECD in running buffer were prepared
at concentrations ranging from 2.63 to 640 nM (a 0 nM solution comprising running bufier alone was
included as a zero reference). Samples were randomized and injected for 2 minutes each across all 4
flow cells using HBS-EP (10 mM HEPES pH 7.4, 150 mM NaCl, 3 mM EDTA, 0.005% Surfactant P20) as
running buifer. A flow rate of 25 pl/min was used to determine affinity constants. Dissociation of
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monomeric ALK-ECD was menitored for 10 minutes, the surface regenerated by a 12 second injection of
100 mM H3PO4 (25 ul/min). The raw data were processed using the Scrubber (@BioLogic Software)
software package and analyzed using the CLAMP (©BioL.ogic Software) soitware package. The data
were fit globally to a simple 1:1 Langmuir binding model. Table 6 lists affinity measurements for variants
of human anti-ALK-1 monoclonal antibody 1.12.1 of the present invention.

Table 8 ’

Determination of mAb 1.12.1 variant affinity constant. Ky, by suiface plasmon resonance (BlAcore)

Antibody on-rate (M's') | Off-rate (s") Kp (nM)
1.12.1 1.9x10° 7.4x 10 39
1.12.1(0(WT) 2.2x10° 58x 107 26
1.12,1(D18A) 2.6x10° 4.4 % 10° 17
1.12.1(m291) 2.4 x10° 9.1x10" 38
1.12.1(M291/D194) (1)* 2.2x10° 9.5x 107 43
1.12.1(M291/D19A) (2)* 2.3x10° 8.4x 107 37

*The two affinity constants for 1.12.1{M291/D19A) (1) and (2) were obtained using two separate surfaces.

1.12.1 refers to the mAb 1.12.1 variant that was isolated from the hybridoma.

1.12.1(r'WT) refers to the mAb 1.12.1 varlant that was expressed recombinant mAb.

1.12.1(M29!) refers to the mAb 1.12.1 variant that was expressed recombinant mAbk containing a
specific single amino acid mutation where the methionine at position 29 in the heavy chain was replaced
with isoleucine,

1.12.1(D19A) refers to the mAb 1.12.1 varfant that was expressed recombinant mAb containing a
specific single amino acid mutation where the aspartic acid at position 19 in the light chain was replaced
with alanine.

1.12.1(M29I/D19A) refers to the mAb 1,12.1 variant that was expressed recombinant mAb
containing two specific amino acid mutations (methionine at position 29 in the heavy chain replaced with
isoleucine and aspartlc acid at position 19 in the light chain replaced with alanine).

Example 8. Determination of Affinity Constants (Kp) of Representative Fully Human Anti-ALK-1
Manoclonal Antibodies by Surface Plasmon Resonance (SPR) using BIACORE™

Affinity measures (Kp and kqy) of purified anti-ALK-1 antibodies by surface plasmon rescnance
using the BIACORE™ 3000 instrument were performed as follows using the manufacturer's protocols.

Teo perform kinetic analyses, affinity-purified mAbs were immobilized onto the dextran layer of a
CMS5 biosensor chip using amine coupling. Surfaces were prepared using 10 mM acetate buffer pH 5.0
as the immobilization buffer and protein densities of 200-400 RU were achieved. Deactivation of
unreacted N-hydroxysuccinimide esters was performed‘using 1 M ethanolamine hydrochloride, pH 8.5.
Samples of monomeric ALK-ECE in running buffer were prepared at concentrations ranging from 3.125-
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were observed to be independent of flow rates from 1 to 100 pL/min indicating no mass transport
limitation. A flow rate of 25 pL/min was used to determine affinity constants. Dissociation of monomeric
ALK-ECD was monitored for 10 minutes, the surface regenerated by a 12 second injection of 100 mM
HiPO, (25 pl/min). The raw data were processed using the Scrubber (©Biologic Software) software
package and analyzed using the CLAMP (©BiolLogic Software) software package. The daia wera fit
globally to a simple 1:1 Langmuir binding model. Table 7 lists affinity measurements for representative
anti-ALK-1 antibodies of the present invention:

Table 7
Determination of Affinity Constant, Kp, for Representative Monocional Antibodies by Suriace Plasmon

 Resonance (BlAcore)

mAb on-rate (M s} | offerate (s7) Ky (nM)
1,12.1(M291/D19A) 3.3x10° 8.2 x 107 25
1.31.1 3.2x10° 1.9 x 10 8.0
4721 3.2x10" 2.5x 107 0.8
:Fab 1.12.1(M28I/D19A) 3.8x 107 8.2x 107 22

The monomeric ALK-ECD used to generate the data in Example 8 was a different preparation
than that used to generate the data in Example 7.

1.12.1(M291/D18A) refers to the mAb 1.12.1 variant that was expressed recombinant mAb
cantaining two specific amino acid mutations mentioned above (aspartic acld at position 19 In the light
chain replaced with alanine and methionine at position 28 in the heavy chain replaced with isoleucine).

Fab 1.12.1(M2%[/D19A) refers to the Fab fragment of mAb 1.12.1{M291/D19A) prepared by
digesting 1,12.1(M28)/D19A) 1gG1 using papaih.

Example 9. Identification of Epltope Selectivity of Anti-ALK-1 Antibodies

Cross-competition experiments were performed using the BIACORE™

3000 instrument (Biacore
International AB, Uppsala, Sweden and Piscataway, N.J), following the manufacturer's protocols.
Recombinant human ALK-1/FC chimera was immobilized onto the dextran layer of a CM5
biosensor chip using amine coupling. Chips were prepared using 10 mM acetate buffer pH 5.0 as the
immobilization buffer and a protein density of 840 RU was achieved. Deactivation of unreacted N-
hydroxysuccinimide esters was performed using 1 M ethanolamine hydrochloride, pH 8.5.
Purified mAbs were diluted to a concentration of 50 nM in HBS-EP running buffer (0.01 M HEPES
pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005% Polysorbate 20). A primary antibody was chosen and then-
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published gene sequence for human ALK-1 (Genebank record [L17075), primers were designed to P-CR
ampiify the full-length Cynomolgus ALK-1. mRNA was preparéd from frozen excised cynomolgus lung
5 fissue (ca. 1 g) using the mRNA purification kit (Ambion, Catalog No. 1915) according to the
manufacturer's instructions. 200 ng of the mRNA was reverse transcribed and PCR amplified using the
OneStep RT-PCR kit (Qiagen, Catalog No. 210210) utilizing gene-specific oligos: 5'-
AGCGGGGCCAGAGGGACCATG (Seq ID NG: - 115) (forward) and 5-
CAGAAAGGAATCAGGTGCTCCTGGGLTA (Seq ID NO: 1186) (reverse) at an annealing temperature of
10 61°C. An RT-PCR product of the appropriate size (~1.5 Kb) was excised and purified from a 0.9 %
agarose gel after electrophoresis, then TOPO-TA cloned into the pCR4-TOPO vector (Invitrogen, Catalog
No. K4575-01). The insert was sequenced to obtain the ORF nucleotide sequence of Cynomolgus ALK-1,
The nucleotide and predicted translated amino acid sequences are shown in SEQ ID NOs: 93 and 94,
respectively. While the cytoplasmic portion of the gene encodes identical protein sequences between
15 Cyno and human, there are 5 amino acid differences in the extracellular domain (ECD, which includes

positions 22-118) and 1 amino acid difference in the transmembrane domain of the protein . ECD
sequence identity between human and Cyno is 94.8%. An alignment of the human and primate ECD is
shown in Figure 2. : '
A pair of primers (forward: §'- GATTATGGCCTTGGGCTCCCCCAGGAAA (Seq ID NO: 117) and
20 reverse! 5~ GGGCTATTGAATCACTTTAGGCTTCTCTGGACTGTTG) (Seq ID NO: 118) were used to
PCR amplify the full-length Cynomolgus ALK-1 gene.

Example 11. Determination of Cell Surface Binding Characterlstlcs and Primate CI‘OSSthrIdISBtIOH by

Flow Cytometry (FACS)

25 To generate ALK-1-overexpressing cell lines, which can be used to test anti- ALK-1 binding

affinity using flow cytometry (FACS), full-length human, Cyno, and rat ALK-1 genes were cloned into

invitrogen's (Catalog No, K6510-20) pcDNASB/FRT/To TOPQ vector and transfected into 293 Flp-in T-Rex

host cell {Invitrogen, Catalog No, R780-07), respectively. Selections were carried out using hygromycin to

obtain the final stable cell lines. Overexpressing of the respective full-length ALK-1 proteins were
30  achieved by tetracycline (2 ng/ml) induction at 37°C/5% CO, for 24 hours.

Anti- ALK-1 mAbs were tested for their binding affinities to cell surface ALK-1 using FACS assay,
employing 293 stable cells overexpressing ALK-1 proteins, The cells were detached using trypsin-EDTA
and washed with cold PBS-SA. After being aliquoted into 96-well plates, the cells were blocked by serum
and incubated with different concentrations of specific mAb for 1 hour at 4°C. Subsequently, the cells

35 were washed and incubated with an anti-human x secondary antibody conjugated with the R-PE
fluorophore before analyzed using a FACSCalibur flow cytometer (BD Biosciences). 10,000 events were
collected for each sample without applying any gating. Shown in Table 9, the geometric mean of each
sample histogram was plotted as a function of the mAb concentration and Ky was caiculated for each
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mAb after fitting to a two-state equilibrium model. Examples of equivalent human and primate FACS
experiments are shown in Figure 3,

Table 9

5 Mean Binding Affinity {Kp) Resulis of Anti- ALK-1 Monoclonaj Antibodies to Cell Surface Human or Cyno
ALK-1 Measured by FACS

Ko (nM)
Antibody Human Cyno
1.12.1 6.7 2.0
1.27.1 3.7 2.2
1.162.1 5.8 3.0
4.38.1 9.3 3.4
4.58.1 14.0 6.7
4.72.1 6.4 38
5,13.1 32 ‘ 1.6
1.31.1 3.2 1.7
4.24.1 7.6 3.1
4.62.1 2.3 0.78
4.68.1 ' 8.4 9.0

In addition, 1.12.1 was shown by the FACS assay to have very limited cross-over to rat (Kp>100
10 nM) and is predicted to have very low cross-over to mouse in view of 74% and 68% ECD sequence
fdentity between rat/human and mouse/human ALK-1, respectively).
FACS assay was also used to defermine Kp of the recombinant 1.12.1-mAb variants. Shown in
Table 10, the resulis indicate similar binding affinity from the recombinant antibody.
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Table 10

Mean Binding Affinity (Kp) Results of 1.12.1(M2921/D19A) Variants 1o Cell Surface Human or Cyno ALK~1
Measured by FACS

_ Kp (nM)
Antibody Human Cyno
1.12.1 8.7 2.0
1TA21(WT) 5.9 6.0
1.12.1{M290) 6.0 3.3
1.12.1{D18A) 5.7 3.8
1.12.1(M291/D19A) 7.2 3.4
Fab 1.12.1({M281/D19A) 0.77 ND

1.12.1 refers to the mAb 1.12.1 variant that was isolated from the hybridoma.

1.12.1(rWT) refers to the mAb 1.12.1 variant that was expressed recombinant mAb.

1.12.1(M281) refers to the mAb 1.12.1 variant that was expressed recombinant mAb containing a
specific single amino acid mutation where the methionine at position 2@ in the heavy chain was replaced
with isoleucine.

1.12.1{D19A)} refers to the mAb 1.12.1 variant that was exp'ressed recombinant mAb containing a
specific single amino acid mutation where the aspartic acid at position 19 in the light chain was replaced
with alanine.

1.12.1(M28I/D19A) refers to the mAb 1.12.1 variant that was expressed recombinant mAb
confaining two specific amino acid mutations (methionine at position 29 in the heavy chain replaced with
isoleucine and aspartic acid at position 19 in the light chain replaced with alanine).

Fab 1.12.1(M29I/D19A) refers to the Fab fragment of mAb 1.12.1(M29I/D19A) prepared by
digesting 1.12.1(M28I/D19A) 1gG1 using papain.

Example 12. Tagman Assay for ld1
HUVEGs (Biowhittaker, Cat. # CC-2519) were seeded on 24-well plates, 12000 cells/well in 600

pL of complete HUVEG medium (EGM-2 Bullet kit, Biowhittaker, Cat. # CC-3162), and allowed to grow
overnight. The following day the cells were typically 50% confiuent. Complete Medium was removed and
200 pl. of Starvation Medium (EBM-2 with 0.2% FBS only) was added. Cells were incubated for 2 hrs.
Then the cells were treated with 40 L of antibody solution in PBS. Lyophilized Ab was reconstituted with
sterile PBS. Finally, the cells were treated with 1 %FBS/Basal medium (final concentrations) for 30
minutes, the medium was removed and the cells were lysed In 400 UL of RTL Buffer (Rneasy 96 kit,
Qiagen, Cat. # 74182), according to the manufacturer's protocols. Subseguently, RNA was prepared
using RNeasy kit (according to manufacturer's instructions). The RNA was eluted and quantitated with
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RiboGreen® RNA Quantitation Kit {Molecular probes, Cat. # R-11490). Equal amount of total RNA was
used for real time PCR analysis fo detect IdT RNA expression {(ABl 7900 instrument). PCR was
conducted using the Tagman One Step PCR Master Mix Kit (ABI, Cat, # 4309169) and the 101 primer/
Probe sequences listed below. PCR was conducted using 40 cycles of the following annealing and
amplification conditions: 95 °C, 15 seconds ; 60 °C, 1 min. '

TagMan probe: CPG-conjugated 5'-6-FAM, and 3'-TAMRA.

Name: 1D1-Probe

Sequence: 5 CCAGCACGTCATCGACTACATCAGGGA 3 (Seq D NO: 119)

Tagman PCR Primers: .

Name: ID1-F
Sequence: 5' AAGGTGAGCAAGGTGGAGATTC 3' (Seq ID NC: 120)
Name: ID1-R

Sequence: 5' TTCCGAGTTCAGCTCCAACTG 3 (Seq ID NO: 121)

Examples of id1 titrations for the 1.12.1(M291/D19A) lead molecule (including 1.12.1 sequence
variants) and the Fab derivative are shown in Figures 4 and 5.

A summary of mean ICsg values for this assay is shown in Table 11. All IC, determinations were
run in triplicate.

Example 13. Smad1 Phosphorylation Detected by Odyssev Infrared Imaging System from LI-COR

Biosciences (24-well plate)

‘HUVECs (Biowhittaker, Cat. # CC-2519) were seeded on 24-well plates, 18000 celis/well in 600
uL of complete HUVEC medium (EGM-2 Bullet kit, Biowhittaker, Cat. # CC-3162), and allowed to grow
overnight. The following day the cells were typically 50% confiuent. Complete Medium was removed and
200 WL of Starvation Medium was added (Starvation Medium: EBM-2 with 0.2% FBS only). Cells were
Incubated for 2 hrs. Then the cells were treated with 40 uL of antibody solution in PBS for 3 hours.
Finally, the cells were treated with 0.3X Complete Medium (final concentration) for 35 minutes. The
medium was removed, and the cells were lysed In 80 pL of 1.1X Sample Buffer {Invitrogen, Cat. No.
NPQCO7). Phosphorylated Smad{ was determined by Western Blotting using X Cell Surelock Mini-Cell &
Blot Module {Invitrogen, Cat. # EI0002), Phosphorylated Smad1 was detected using rabbit anti-phosphor-
Smad1 antibody (Celi Signaling, Cat. No. 9511), which is then detected by IRDye™ 800 Conjugated Anti-
RABBIT IgG (Rackland Immunochemicals, Cat. No.811-732-127). Amount of phaosphorylated Smad1 was
quantified using Odyssey Infrared Imager (Li-Cor). Actin (Santa Cruz, # sc-8432) was used for
normalization {anti-mouse Alex 680, Molecular Probe, Cat. No. A-21058). A summary of mean 1Cse
values for this assay is shown in Table 11. All ICg, determinations were run in triplicate.
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1.12.1(M291/D19A) 16 18
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1.29.1 94 82

1.31.1 24 21

1.162.1 75 16

1.183.1 58 17

4.24.1 100 82

4.38.1 87 52

4.58.1 13 18

4.62.1 24 34

4.68.1 141 110

4.72.1 21 35

5.13.1 30 68
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Example 14. Internalization Characteristics of Anti- ALK-1 Monoclonal Antibodies

FACS was used to monitor the time course of the remaining cell-surface receptor ALK-1 as well
as the neutralizing antibody. Remaining cell-surface ALK-1 is monitored by a marker antibody which is
capable of binding cell surface ALK-1 yet recognizing a different epitope from the neutralizing antibody. A
mouse anti-human ALK-1 ECD mAb (R&D sytems, Cat. No # AF310) was identified and used in the
study as the marker antibody.

Time course of internalization was studied using endothelial cell lines HUVEC and HUAEC. The
cells were grown at 37°C with 5% CO, in 24-well plates containing 200 pk of complete culture medium per
well. At each of 11 time points over the course of 48 hours, 2 pL of 1 mg/mL antibody solution was added
to one well and mixed (final concentration of the neutralizing antibody is 10 pg/fﬂL}. The plate was then
put back Into the 37°C incubator until the 0 hour fime point, when the plate was placed on ice to stop the
internalization process. Marker antbody was added to the wells at this point (10 pg/mL final
concentration) and incubated on ice for 1 hr. The cells were then washed with PBS detached by
trypsination and transferred into a 96-well plate. Cells were then washed, blocked, and treated with
secondary antibodies bearing different flurophores in order to monitor both neutralizing antibody and
receptor ALK-1 remaining on the cell surface. The samples were assayed on a FACSCalibur flow
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cytometry instrument, counting 3,000-5,000 events/sample. The Geometric Mean of each sample in the
specific fluorescence channel was calculated and piotted as a function of time. The data were fitted to a
modified radio-decay equation fo obtain the half-fime (t2) of internalization as well as the percentage of
neutralizing antibody or receptor ALK-1 remaining on the cell surface when the internaiization reached
steady-state. As shown in Figure 8, mAb 1.12.1(M29I/D19A) internalizes at the same rate and to the
same extend as the cell surface receptor ALK-1. Half-life of the 1.12.1{M29)D19A) internalization is ~2
hr.  An equilibrium was reached when 50% of the anfibody was internalized. A polyclonal antibody
purchased from R&D systems (Cat. No # AF370) internalizes at a ;2 of 1 hr and reaches the steady-state
with ~70% of the receptor being internalized (Figure 8). Similar internalization characteristics were
observed with other human anti-ALK-1 mAbs of the invention (not shown). '

Example 15. Establishment of Human Foreskin — SCID Chimera Mice
Significant modification of the surgery procedure was made to a procedure published previously

by H-C Yan, et al "Human/Severe Combined Immuncdeficient Mouse Chimeras, An Experimental In Vivo
Model System to Study the Regulation of Human Endothelial Cell-Leukocyte Adhesion Molecules’, J. Ciin.
Invest. 91:986, 1993; J. Varmer "Regulation of Angiogenesis in Vivo by Ligation of Integrin a5b1 with the
Central Cell-Binding Domain of Fibronectin” Amer. J. Path.156 (4):1345, 2000; K. Tahtis, et al "Expression
and Targeting of Human  Fibroblast Activation Protein in a Human Skin/Severe Combined
Immunedeficient Mouse Breast Cancer Xenograft Model" Mof. Cancer. Ther. 2(8):729, 2003. Upon arrival
from National Disease Research Institute and Cooperative Human Tissue Network, human foreskin
pieces were trimmed of unhealthy regions and transferred to RPMI media (Celigro/Mediatech, Cat# MT-
15-040-CV supplemented with Penicillin and Streptamycin (Gibco/Life Tech, Cat# 15070-063) (add 5 mLs’
of the pen/strep stock solution into 500mLs of RPMI). Using a scalpel and cutting in sterile petri dish, the
skins were irimmed to an oval shape of approximately 8 x 13 mm cleaning any ragged ends and
connective tissues, and stored on wet ice prior to surgery. The appropriate volume (4 pl/gram of animal)
of 100 mg/mL Ketamine {Ketasef™, Fort Dodge Animal Health)/1 mg/mL medetomidine (Pfizer Animal
Health - Dormitor) solution was intraperitoneally injected into scid mouse abdomen (L.e., at a 45° angle,
under skin but not too deep internally). Once anesthetized, the mice were applied with eye lubricant, a
subcutaneuosly injection of Ketoprofen (10 mg/kg, Fort Dodge Animal Health) and hair was shaved over
the site of the surgery. The surgical region was surgically scrubbed three times using the Clorahexiderm
(Butler, Chclo-Scrub 40, cat # WAB20108) and then the alcohol in & circular motion that started from the
center of the surgical site outward and avoided going from a dirty area back into a clean area. The mice
were transferred to the prepared surgical hood and placed on the heated water pad (Gaymar Industries,
cat# TP500 T/Pump) that was malntained at 37°C. The mice were then placed under isofluorin
anesthesia for the duration of the surgery. The dorsal side of a mouse was covered with a surgical drape
cut to expose the surgery site. The mouse skin was picked up with forceps and an oval shaped skin
tissue was cut with curved scissors with one motion. An appropriate sized human foreskin was placed on
the mouse. The human and mouse skin were sutured together using the Ethilon suture (Ethicon cat¥#
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697H.), starting at top of oval, then the bottom, then the farthest right and then farthest left side. More
stitches were made in between to further secure the tissues together. Approximately 8 stitches were
made equal-distantly around the skin. During the surgery, used a syringe with éterile saline to irrigate the
skin/mousa sdrgical wound when it became dry. A Bandaid was pl‘ace'd over the wound. A transparent
dressing (3M Tegaderm™) was then used to loosely wrap around the bandage. The dressing was cut to
size fo cover an area slightly wider than the Bandaid. The mouse was then given Atipamezole (50-100
pL, Pfizer Animal Health - Antisedan) and the mouse recovered in a heated cage in 5 — 10 min. The
dressing and the bandages were removed in 7 — 10 days and by 154 day most of the skins appeared as
scabs. Complete healing occurred between 21-28 days after which time skins were ready to be
inoculated with tumor cells, Shown in Figure 8 is an example of the histological (H & E Staining) analysis
of a section of the engrafted skin post surgery. The histology of the engrafted skin closely mimics the
characteristics of human skin implanted in mice described by Tahtis, et al "Expression and Targeting of
Human Fibroblast Activation Protein in a Human Skin/Severe Combined Immunodeficient Mouse Breast
Cancer Xenograft Model” Mol. Cancer. Ther. 2(8):729, 2003. h.e.: human epidermal layer;, h.d.; human
dermal layer. |

Example 16. Collagen Model i Human Foreskin - SCID Chimera Mice

Collagen | stock solution (cat# 354236, Becten-Dickinson) was diluted to 4 mg/mL with 0.02 N
acetic acid and was kept on ice before implantation. The acidic collagen solution (8 parts) was mixed
with 10X M199 (Sigma, Cat# M8163} (1 part) and human plasma fibronectin (Fn) (cat# 354008, Becten-
Dickinson) to reach a final Fn concentration of 90 pL/mL; NaOH (1.0 N) was added to adjust pH to ~ 7.2.
The Collagen/Fn mixture was kept on ice until use. The implant mix was prepared using the above
Callagen/Fn mixfure plus angicgenic inhibiter of interest with or without hurnan macrovescular endothelial
cells (HMVEC), (Cascade Biologics, Cat# C-010-5C). The HMVECs were prepared as 6 x 10° cells/mL in
PBS. 50 - 100 uL of the implant mixture was injected intradermally into the foreskin in the scid chimera
mouse. 7 — 14 days later, the collagen plugs were harvested, embedded in the OCT compound (cat#
4583, Sajura Finetek, CA) and snap frozen for immunohistochemistry analysis. The collagen plug in the
foreskin was identified with the Trichreme Kit (cat# KC1641, Mater Tech, CA) as blue staining as shown in
Figure 9 (A). Human vessels were identified by staining for human P-CAM using the anti-human CD-31
antibody (Clone 13.3, Vector Laboratories) (Figure 9 (B)). Table 12 summarizes the human vessel
staining and quantification in the collagen meodel in the foreskin — SCID chimera mice.
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Table 12. Summary of the Collagen model results
% of
Matrix | HMVEC | Treatment |Days of | Study End | HUM2nvessel | copergy
in Matrix | (Rx) Rx Point (1 %1 Og") (human
vessels)
1.6 mg/m!
Collagen None |no treatment 4 0.036 + 0.001 - 40
1.6 mg/ml 3
Collagen 7x10° |no treatment 4 0.071 + 0.022 78
1.6 mg/ml 4
Collagen 1.4 x 10" | no treatment 4 human CD-31 0.0683 + 0.016 689
2.4 mg/ml Staining
Collagen None |no treatment 4 0.091 + 0.0656 100
2.4 mg/ml 3
Collagen 7x10° [no treatment 4 0.067 + 0.049 74
2.4 mg/ml 4
Collagen 1.4 x 10" [no treatment 4 0.062 + 0.047 88
3.0 mg/ml 3 Non~-
Collagen 8.8x107 | 4 eatment 4 54 +9 100
Isolype
control
3&':29:6?1 8.8x10%| antibody 4 52 + 13 96
g 100 pg/ml human GD-31
mixed in gel Staining
1.12.1(M28¥/
\ D18A)
30moMml | g6x10° | antbody | 4 1543 28
o 100 pgfm!
mixed in gel
3.0 mg/ml .
Collagen none |no treatment 4 human CD-31 0.112 + 0.026 100
5.0 mg/mi ' Staining
Collagen none |[no treatment 4 0.031 + 0.012 28
Isotype
control
%gl?;ggl nane antibody 4 75+ 15 100
g 100 pg/ml,
id. Injection
1.12,1(M29I/
D19A) human CD-31
%glgg;mnl none antibody 4 Staining 39+ 11 52
g 100 pg/mi,
id. injection
1.14.1
3.0 mg/ml antibody
Collagen | ™" | 100 pgrm, 4 44 + 28 59
id injection

Example 17. _M24met Tumor Model in Human Foreskin — SCID Chimera Mice
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cgagagcaca420 gtcgtggaac480 ctcaggactc540 gacctacacc600 gcgcaaat gt 660

cttcctct
agggcagc
gaacgt ct
<213> Hu
Lys Pro
Ser lle
Pro Gy
Ser Thr

-£20—gi-googt-got-g/780 cogogcot-g0aa840 ccqat gt gat c900 _gt gcaaqgqat c9a(0
= Ig° 39 TI I 4 T I L~ I~ T I

J J J J 7 J
£cl1020 geraacayRpraid®id) gt gggagagc Iekdgbiggacgggt cc 1200
T-Izgp TrtrTyeTety 13_2\1 832 ) 2"‘312 44 <212> PtRT
man <_400>r 2 Gé‘n Val C? n cé.eéj IeG q%a&;itggr_ ShyofPr 0 Frerdtetal
Ser™% h 189015°°th ] RPWE | 2P u thpar%ts [studyal Ser Gy Qy
Ser Ser Gy 202530 G uiTyr Tyr T¢Wtelkn Trp llle Arg Gn H s
Lys d HZ? 2H uf 354@45|Trp Ille A yweTyr [ e Tyiorsopficagagdugdpnin
Tyr T y9l}P ) thngrke L gém-568 %o 1Y )CDg?.yNo tumor growt
y y 1_1'2ﬁ’(ﬂﬂ2' T d y inhibiton observed
o/D19A) | makg | SC 20
No Dose mgg'kg na ha o . "ND.
Isotype 10
ma;thh ed mg/kg SC 0
g Second test of dose
Non- ’ _.'. " | dependent activity of
Specific 10 sC S 1.12.1(M291/D19A}) against
M24met | human | mg/kg 16  |human CD31. Clear dose
IgG one dose e dependent anti-CD31 effect
142402 1 (day 5) observed, No tumor growth
oI/D19A) | mgikg | SC 24 inhibition observed
1.12.1(M2 5
o/D19A) | mgkg | SC 59
1.12.1(M2 10
ol/D19A) | mgkg | € 72
Isotype 10
matched sC 0
I9G mg/kg
1zaz2] 1 sc 33
- SI/D19A) | ma/kg Final broad dose range test
11.12.1(M2 3 for 1.12.1(M281/D12A).
o 9I/D19A) | ma/kg sC 41 Study showed good dose
one dose dependent effects. Fitting
M24met 15;';';%';{5%2 5”( sC (day 5) 80 14 data to a sigmoidal dose
) | mglkg response curve yields an
1.12.1M2 7.5 sC 60 ICsp of 93 nM, No tumor
91/D19A) | mg/kg growth inhibiton observed.
112402 10
oUD19A) | mgkg | SC 73
142.4(M2| 80
oUD19A) | mgikg | SC 70
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Example 21. In vivo ECsp Determination

Human foreskin SCID chimera mice were intradermally implanted with M24met cells and were
treated (sc) with anti-ALK-1 antibody 1.12.1(M29I/D19A) at 1, 3, 5, 7.5, 10 and 50 mg/kg or with isotype
match anti-human KLH antibody (10 mg/kg). Upon the conclusion of the experiment, human vessel area
in each tumor were quantified as described ahove. Mouse plasma concentrations of anti-ALK-1 antibody
1.12.1(M291/D19A) were measursd using the method described as following: serum samples from mice
were analyzed for anti-ALK-1 antibody 1.12,1(M29I/D19A) concentration by an ELISA (enzyme-linked
immunosorbent Assay). ELISA plates were coated with 10 ug/ml goat anti-human IgG Fc specific antibody
(Pierce, cat# 31123) in PBS, incubated overnight at 4°C, and then blocked with StartBilock blocking buffer



Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn G n Phe
65707)5/80 Ser Lgu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr
Tyr 859095 Cys Ala Arg Qu Ser Val Ala Ay Phe Asp Tyr Trp Ay Gn
dy Thr 100105110 Leu Val Thr Val Ser Ser Ala Ser Thr Lys Ay Pro Ser
Val Phe Pro 115120125 Leu Ala Pro C\}%O‘Ser Arg Ser Thr Ser @ u Ser Thr
Ala Ala Leu Gy 130135140 Cys Leu Val Lys Asp Tyr Phe Pro Gu Pro Val

SAS4Y hr. r dy.Val Hs

L s et Ly
Ser -Val Val d?ﬁr val Pro Ser Ser 8ot et AkAdastrewars prepared @ e Phank Farum
Ti m Cys st {40 anasi90iplds Stapgarts anaseiluted 3520020 IcAsmreThtubbis oNate AR drYiS:
Thr Val Behng stiglLKy sanyesy @m«}mo@p«vfmtegaga ; ,%955%1%5 %88g%§ IS,FI,D%Q ﬂa;,pﬁlse%d

. . Leu : .
E; 8 Er/ g ggilbntﬁl'ﬂ?‘n{ﬁ:‘elge E@%S??%ﬂc)s%&t'b%%s%?' %EtoA 'Z@ﬁ SUBHE P ot apage %2 5-
Thr Cys t@gﬁe@lbe% meA?ﬁQn\?aFaﬂégﬁeW' S\bEgrbanag pya&Pre@F:l @ a50vad orGarvnfekeplate reader
2602652 fBolgsiar evipeTyMenldctarASp). @ syanial ciiebdhnddak udihgSnofiPRaAbedslss. THA He{%’ﬁﬁn

i r r Arg Val Val Ser
Ereg %Z?agggfgﬁs gg%f@;ﬁﬂ\%}lrhlﬂa@n-gnﬁ ;iﬁsgocﬁapmﬁ@zgggﬁg% y Lys Qu Tyr Lys
Cys 1Iﬁys 1\5/al gg THYT B9 concentration of anti-ALK-1 antibody 1.12.1(M291/D19A) is shown in Figure

Figure 15 represents the estimated ECs, for 1.12,1{M29HD19A} in the M24met Foreskin SCID-
chimera Model. Human vessel area was plotied against the average plasma PK across the study period
(14 days) for each treatment group. A fitted curve was produced by the Sigmoidal Dose Dependent
program in the Graphpad (Prizm). ECs, of 93 ng/ml (ECs, is defined as the plasma concentration required
16 for a 50% reduction of human vesse! area in the Control group) was derived from the curve fit.

Although the foregoing invention has been described in some detail by way of illustration and
example for purposes of clarity of understanding, it will be readily apparent to those of ordinary skill in the

art in light of the teachings of this invention that certain changes and modifications may be made thereto
20 without departing from the spirit or scope of the appended claims.



Ser Asn Lys Ay Leu Pro Ala Pro Ile Qu Lys Thr Ile Ser Lys Thr

325330335 Lys Ay Gn Pro Arg Gu Pro Gn Val Tyr Thr Leu Pro Pro Ser
Arg 340345350 Qu G u Met Thr Lys Asn Gn Val Ser Leu Thr Cys Leu Val
Lys Ay 355360365 Phe Tyr Pro Ser Asp Ile Ala Val Gu Trp Qu Ser Asn
Gy Gn Pro 370375380 G u Asn Asn Tyr Ly Thr Thr Pro Pro Met Leu Asp
Ser Asp Ay Ser 385390395400 Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
Lys Ser Arg Trp G n G n 405410415 Gy Asn Val Phe Ser Cys Ser val Met
Hs GQu Ala Leu His Asn Hi s 420425430 Tyr Thr G n Lys Ser Leu Ser Leu
Ser Pro ®8cldigy 435440 <210> 3 <211> 645 <212> DNA <213> Human <400>

e Tt t oac Rt CamEh A RBAACH AN ER. GIBIRERGS Rl T RADERYS

gacaggttca gtggcagtgg cctgaagatt ttgcagtgta caagg )
ccat ct gah§Kapodytdigde antibedggranseghg CfiRla §ORX biehCDRaof gietiegggatidipht

Lt o ol RO ) ARTAGL SRR NG iR vt ot acarea

aagagccacc tagcctggta ccagcagaaa gcagggccac tggcatccca tcaccatcag
cagact ggag gct cgccgat ca%cttcggc catctgtctt catcttcccg tgtgectgcet

gaataacttc tatcccagag ‘agytenaRrgeclent) gadgy or ar antiegadadingrprtioqnigersol that
aagCﬁgaCSiﬁdQﬂEKtE%Qﬁbri@iﬁg%%&t%ﬁabl@ﬁ&ﬂ&iﬂQﬁﬁgriﬁﬁ%gggggggoggg&ag&%a%

gacagcacct c]gagaaacac aaagt ct acg aaagagcttc aac
variable domain comprising SEQ ID NO: 8.

3. A monoclonal antibody comprising a heavy chain amino acid sequence of

SEQ ID NO: 2 and a light chain amino acid sequence of SEQ ID NO: 4.

4. The monoclonal antibody of claim 1, comprising a heavy chain that

comprises SEQ 1D NO: 6 and a light chain that comprises SEQ ID NO: 8.

5. The monoclonal antibody of claim 1 or 2, the monoclonal antibody being

an IgG1l or IgG2 molecule.

6. The antibody or antigen-binding portion of claim I that has at least one
property selected from the group consisting of:

a) binds to an extraceilular domain of human ALK-1 with an avidity value of 250
pM or less as measured by surface plasmon resonance;

b) has an off rate (ko) for human ALK-1 of 5 x 10 s or smaller as measured by
surface plasmon resonance;

¢) has an ICs of 150 nM or less as measured by inhibiting up-regulation of Id1;

d) has an ICso of 150 nM or less as measured by inhibiting Smad|
phosphorylation determined by Western Blotting;

e) binds to primate ALK-1 with a Kp of 50 nM or less, as measured by flow
cytometry;

f} has a Kp(rodent)/Kp(primate) that is greater than 1.5;



ccctccaat c gggtaactcc acagcctcag cagcaccctg cctgcgaagt cacccatcag
agtgt <210> 4 <211> 215 <212> PRT <213> Human <400> 4 Qu 1le Val
Leu Thr G n Ser Pro Gy Thr Leu Ser Leu Ser Pro Ay 151015 Gu Arg
Ala Thr Leu ser cys Arg Ala ser G n Ser val Ser Ser Ser 202530 Tyr
Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gnl® a Pro Arg Leu Leu 354045
Ile Tyr Gy Thr Ser ser Arg Ala Thr Gy Ile Pro Asp Arg Phe Ser

505560 Gy Ser d er. Thr Asp . Phe Thr. Leu Il e Ser Arg.lLeu

3 u 65707580 Pro é@ﬁmﬁ\%’?sﬁhfé’%l’%f@&f“@?%?ﬂ%ﬂn ‘tﬁg URg §18 ‘Fd%@ﬁ%}a"
Ser Pro 8&5&80@btidsbe il Midﬂhﬁmﬁnynéﬂm’bnﬁl MZZrll'lhétltiﬁ\Ihg?D éﬁﬂﬂ@ lE:l)Q ititlgédeﬁgﬁ%sixsﬂ]ﬁgd as
Thr Vval Ala 100105 Al.a .Pro ser Phe e e Pro Pro Ser p u
Gn Leu E%mg@?dllﬁﬁ%(gﬁlﬁgs’@ “?Fﬂ“(ﬁﬁ“éléglnakﬁé?ay\}’é’lat dapgt 408k a3 @npAEd tAgn
Phe Tyr BsfrofsdnfRu 130135140 Ala Lys Val Gn Trp Lys val Asp Asn Al a
Leu Gn Ser Ay Asn Ser 145150155160 G n GQu Ser Val Thr Gu Gn Asp
ser Lys Asp Ser Thi) imdipitsbumareyvesi€ 8ngiogenssis sra S€ID Mhnselcagrafiad wWiduusen

7 A2 BERE Hb bt IR AR Ry e
Gy du Bbysan CD-31 signal assay by at least 50% as compared to a control sample;

1) competes for binding to ALK-1 with an antibody selected from the group

consisting of 1.12.1{M291/D19A) (SEQ ID NOs: 6 and 8;);

J) cross-competes for binding to ALK-1 with said antibody s;

k) binds to the same epitope of ALK-1 as said antibody;

I) binds to ALK-1 with substantially the same Kp, as said antibody; and

m) binds to ALK-1 with substantially the same kusr as said antibody.

7. The antibody or antigen-binding portion according to claim 1, comprising

a Vy domain that is at least 90% identical in amino acid sequence to SEQ ID NO: 6.

8. The antibody or antigen-binding portion according to claim 1, comprising

a Vi domain that is at least 90% identical in amino acid sequence to SEQ ID NO: 8.

9. The antibody or antigen-binding portion according to claim 1, wherein the
antibody éomprises a Vy domain as set forth in SEQ ID NO: 6, or differs from SEQ ID NO: 6 by
at least one conservative amino acid substitution, wherein said sequence with the at least one
conservative amino acid substitution is at least 90% identical in amino acid sequence to the
unsubstituted sequence, and a V| domain as set forth in SEQ ID NO: 8, or differs from SEQ ID
NO: 8 by at least one conservative amino acid substitution, wherein said sequence with the at

least one conservative amino acid substitution is at least 90% identical in amino acid sequence to

the unsubstituted sequence.

10.  The antibody or antigen-binding portion according to claim 1, wherein

said antibody or antigen-binding portion comprises a heavy chain that utilizes a human Vi, 4-3 I,



210215 <210> 5 <211> 355 <212> DNA <213> Human <400> 5 caggtgcagc
t gcaggagt c gggtccagga acctgcactg tctctggtgg ctccatcagc cagcacccag
ggaagggcct ggagtggatt tacaacccgt ccctcaagag tcgagttacc tccctgaagce
t gagctct gt gactgccgcg tcagtggctg ggtttgacta ctggggccag ctggtgaagce
agt ggt gaat gggt acatct atat cagtag gacacg g ggaaccctgg cttcacagac
cctgtccctc actactggaa ctggatccgc attacagtgg gagtacctac acacgtctaa

aaccagt t tg,t.gc ag t.caccatctc c . 60 120 180 240 300
Soa 2T e UL Bhq B 1 IS IR AR S ER R R cBb Bl ioncoogyns “‘\)éF%Ei“ﬁ“ Wl
G n Qu Sare, GhyreRraiddeyudred Wikl the yided3t oncSonsdivdlivd akbacihsubk@utiSers at least
Leu Thr .Thr. Val ser Gy Ay Ser Ile Ser Ser Ay 202530 G u Tyr
Tyr Trp %ﬁ 14%%*5%@ @‘%S%Pén%ﬁ%th@“ysi dtupgdysequeticay y 354045 Trp
Ile Gy Tyr Ile Tyr Tyr ser Ay Ser Thr Tyr Tyr Asn Pro Ser 505560
Leu Lys Ser Arg Val Thr_Ile Ser Val Asp Thr Ser Lys Asn G n Phe _
65707580 ser Leu Lk Lelihas@itibedy onaitigehbinding partipnAseerding toatlaimy/al wheyein

Tyr 8590 I o Ui G

Sy Thr . io0a8Res R SR gaffion Siults R 98 o bulid o ikt sy

DNA <21 3geneuomamherdi@i>ledst one conservative amino acid substitution occurs in the human V, A27
gene, wherein said sequence with the at least one conservative amino acid substitution is at least

90% identical in amino acid sequence to the unsubstituted sequence.

12, The antibody according to any one of claims 1, 2, and 6-11 that is an IgG

B

an IgM, an IgE, an IgA, or an IgD molecule, or is derived therefrom.

13. An isolated nucleic acid molecule comprising the nucleotide sequence of
SEQIDNO:1,3,5,0r7.

14. A hybridoma deposited under an ATCC accession number of PTA-6808.

15. An antibody produced by the hybridoma of claim 14 or having the same
amino acid sequences as an antibody produced by said hybridoma, or an antigen-binding portion

thereof.

16. A monoclonal antibody or an antigen-binding portion thereof that binds
ALK-1 the antibody or portion comprising an amino acid sequence selected from the group
consisting of?

a) SEQ ID NO: 2;

b) SEQ ID NO: 4;

¢) SEQ ID NO: 6;

d) SEQ ID NO: 8;

e) the Viy amino acid sequence encoded by the nucleotide sequence of the plasmid

insert in the E. coli clone deposited under ATCC accession number PTA-6864; and



gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc60
Page 5 ctctcctgta gggccagtca cctggccagg ctcccaggct gacaggttca

gt ggcagt gg cctgaagatt ttgcagtgta caagggacac gactggagat gagtgtcagc
agcagctact cctcatctat ggtacatcca gtctgggaca gacttcaccc ttactgtcag
cagtatggta taaac <210> 8 <211> 108 <21 PRT <213> Human <400> 8 Gu
Ile Val Leu Thr Gn Ser Pro Gy Thr Leu Ser Leu Ser Pro Gy 151015

G u Arg Ala Thr e Ala Ser r Ser Ser .
202530 Tyr Leu Al aHfl?Sep fr%““éaﬁ CHU§N. e@froée‘{j’x/t “H“'ﬁﬂ’ eFSFﬂPeAFiJOﬁ_téﬁplasmld
Leu 35404sed irethd ¥ c6F YloddlepDsitedSide™ BCAladcetllbn SibdriPr AREQs5ASp Ar g
Phe Ser 505560 Gy Ser Ay ser Ay Thr Asp Phe Thr Leu Thr Ile ser

Arg Leu Qu 65707580 Pro G u Asp Phe Ala Val Tyr Tyr Cys A n G n Tyr

a Ser Pro 850095 ) [ e
Ly>s/ 100105 <210> 998211@%51?623}3 ngﬁ%l @5?':53 m‘rt?gr?c‘%%(}gi&@g%eolf&a‘msI

caggt gcayd l6cendgityvagredesigyonibgdy geangigen-bindingtpgdamas dearivgtigabatlpged to
t ggt ggagg&tﬁegli&otl%giaett ggct ggagt g t gaagggccg atagcctgag ccgatgtttt
t gggggaggc caccttcagt ggtggcagct attcaccatc agccgaggac tgatatctgg
gt ggt ccagc agt cat ggca atatggtatg tccagagaca acggct gt gt ggccaaggga

18. The antibody or antigen-binding portion according to claim 17, wherein said

molecule is a peptide or a protein.

19. A pharmaceutical composition comprising the antibody or antigen-binding

portion according to any one of claims 1-12 and 15-18 and a physiologically acceptable carrier.

20. A use of the antibody or antigen-binding portion according to any one of
claims 1-12 and 15-18 in the preparation of a medicament for inhibiting angiogenesis in a

mammal in need thereof.



ctgggaggtc tgtactgggt atggaagtaa attccaagaa attactgtgc caatggtcac

cct gagactc ccgccaggct taaatactat cacgctgtat gagagatcag cgtctcttca <210> 10
<211> 120W@20#4PRT <213> Human <400> 10 G n Val G n LeRCVAIS2@60339¢¢ 4y
Ay Ay val val Gn Pro Gy Arg 151015 Ser Leu Arg Leu ser cys Ala Al a ser
Gy Phe Thr Phe ser Ser Hi 309y Met Tyr Trp val Arg Gn Ala Pro Ay
Lys Ay Leu Qu Trp Val 35%8&1%% 'aIs&IﬁGI le Trp Tyr Asp Ay Ser Asn Lys Tyr
Tyr A1a0ASpfoesr Yak 505560 Lys Ay Arg Phe Thr Ile ser Arg Asp Asn Ser Lys
ASn Thr Lewngen FEET@M580c.Leu G n net Asn Ser Leu Arg Ala G u Asp Thr Al a

Val T G Phe Asp Ile
Trp YLEOG nu%%{%ﬁ@%ﬁéﬂ %ﬁ%&r&? ﬁeﬁﬂv%&gﬁfps%r@l%%%/ <210> 11 <211>
322 <2A30> IDINARFZBlB&O\I—Iunan <400> 11 gacatccaga atcacttgtc gggaaagccc
aagttga cg d t g gggaccaagg tgacccagtc gggcgagtca ctaagtccct
gcagt&ggic Z%Zgg’}_%%ta tggagatcaa tccatcctca gggcattaga gatctatggt

t gggacagat ctgccaacag ac

<160> 136

<170> PatentIn version 3.3

<210> 1

<211> 1332

<212> DNA

<213> Human

<400> 1

caggtgcagc tgcaggagtc gggtccagga ctggtgaagc cttcacagac cctgtccctc 60
acctgcactg tctctggtgg ctccatcagc agtggtgaat actactggaa ctggatccgc 120
cagcacccag ggaagggcct ggagtggatt gggtacatct attacagtgg gagtacctac 180
tacaacccgt ccctcaagag tcgagttacc atatcagtag acacgtctaa gaaccagttc 240
tccctgaage tgagctctgt gactgecgcg gacacggccg tgtattactg tgcgagagag 300
tcagtggctg ggtttgacta ctggggccag ggaaccctgg tcaccgtctc ctcagcctcc 360
accaagggcc catcggtctt cccecctggeg ccctgetcca ggagcacctc cgagagcaca 420
gcggcecctgg getgectggt caaggactac ttccccgaac cggtgacggt gtcgtggaac 480
tcaggcgctc tgaccagecgg cgtgcacacc ttcccggetg tcctacagtc ctcaggactc 540
tactccctca gcagcgtagt gaccgtgccc tccagcaact tcggcaccca gacctacacc 600
tgcaacgtag atcacaagcc cagcaacacc aaggtggaca agacagttga gcgcaaatgt 660
tgtgtcgagt gcccaccgtg cccagcacca cctgtggcag gaccgtcagt cttectcttc 720
cccccaaaac ccaaggacac cctcatgatc tcccggaccc ctgaggtcac gtgcgtggtg 780
gtggacgtga gccacgaaga ccccgaggtc cagttcaact ggtacgtgga cggcgtggag 840
gtgcataatg ccaagacaaa gccacgggag gagcagttca acagcacgtt ccgtgtggtc 900
agcgtcctca ccgtcgtgca ccaggactgg ctgaacggca aggagtacaa gtgcaaggtc 960
tccaacaaag gcctcccagc ccccatcgag aaaaccatct ccaaaaccaa agggcagccc 1020
cgagaaccac aggtgtacac cctgccccca tcccgggagg agatgaccaa gaaccaggtc 1080
agcctgacct gcctggtcaa aggcttctac cccagcgaca tcgccgtgga gtgggagagce 1140
aatgggcagc cggagaacaa ctacaagacc acacctccca tgctggactc cgacggctce 1200
ttcttcctct acagcaagct caccgtggac aagagcaggt dgcagcaggg gaacgtcttc 1260
tcatgctceg tgatgcatga ggctctgcac aaccactaca cacagaagag cctctccctg 1320
tctccgggta aa 1332

Page 1



ctgtctgcat aattatttag gcatccagtt ttcactctca tataatagtt
cagagtcacc cctggtttca gcagaaacca tgcaaagtgg ggtcccatca ccat cagcag
cct gcagccowoaeeiogeieac tttcggecgga
<400> 12 Asp Ile G n nmet Thr A n Ser

15101 p
7 20
3540451Fyr

65707%%

85909

202534,

Trp
Leu
65

ser
Cys
Leu
Leu
Cys
145
ser
ser
Asn
Asnh
Pro

225

Pro

d

Tyr

Ile

50

Lys

Leu

Ala

val

Ala

130

Leu

Gly

ser

Phe

Thr

210

Pro

Pro

2

2

Arg val

Thr

ct gt aggaga

<210> 12 <211> 107 <2PEF/UBRN6A3W36 Hunman

Pro ser ser

Leu Ser Ala Ser val Ay
Ile Thr Cys Arg Ala ser Gn Ay Ile Arg Asn Tyr Page

y Ala Trp Phe @ n Gn Lys Pro Ay Lys Ala Pro Lys ser Leu lle

y Al a Ser Ser

Leu Ser

Leu Thr Cys Thr Val

Lys Val

Leu Gn Ser Ay val

Pro ser

Lys Phe Ser dy
50556@1%er H@gn ser @y Thr Asp Phe Thr Leu Thr Ile ser ser Leu Gn Pro
u Asp Phe Ala Thr Tyr Tyr Cys G n Gn Tyr Asn Ser Tyr Pro Leu
r Phe Ay Ay Ay Thr
355 <@h2va1Disin 121351 Haehaser4@0» PE3 dlggpépvatayisgeaggagtaingggcccagga
acctgecactg tctctggbgg ctccgtcage cadccccccg ggaagggdlt ggagt ggatt

t acaacccct ccctcaagag tcgaatcacc tccctgaagce tgaactctgt gaccgctgceg

t cagtipgccd eef tlcaagh gt 98G998RGer @Y08114er2lib>sdd 8erhg> PRT <213> Human
<400> 14 G n valo Hs Leu Gn du5ser Ay Pro dy3teu Val
151015 Thr

GQu lle Lys 100105

Tyr Trp Asn Trp Ile Arg GIn His Pro Gly Lys Gly Leu Glu
35 40 45

Gly

ser

Lys

Arg

Thr

115

Pro

val

Ala

Gly

Lys

Cys

Lys

Tyr

Arg

Leu

Glu

100

val

Cys

Lys

Leu

Leu

180

Thr

val

Pro

Pro

Ile
val
ser
85

ser
Ser
Ser
AsSp
Thr
165
Tyr
GlIn

Asp

Ala

Tyr
Thr
70

Ser
val
Ser
Arg
Tyr
150
ser
Ser
Thr
LysS
Pro

230

Asp

Tyr

55

Ile

val

Ala

Ala

Ser

135

Phe

Gly

Leu

Tyr

Thr

215

Pro

Thr

Ser

Ser

Thr

Gly

ser

120

Thr

Pro

val

Ser

Thr

200

val

val

Leu

Gly

val

Ala

Phe

105

Thr

ser

Glu

His

ser

185

cys

Glu

Ala

Met

Ser

Asp

Ala

90

Asp

Lys

Glu

Pro

Thr

170

val

Asn

Arg

Gly

Thr
Thr
75

Asp
Tyr
Gly
Ser
val
155
Phe
val
val

Lys

Pro
235

Tyr

60

Ser

Thr

Trp

Pro

Thr

140

Thr

Pro

Thr

Asp

cys

220

ser

Ile Ser Arg

250

Page 2

Tyr

Lys

Ala

Gly

ser

125

Ala

val

Ala

val

His

205

Cys

val

Thr

Asn

Asn

val

Gln

110

val

Ala

ser

val

Pro

190

Lys

val

Phe

Pro

Pro

GlIn

Tyr

95

Gly

Phe

Leu

Trp

Leu

175

Ser

Pro

Glu

Leu

Glu
255

Ser

Phe

80

Tyr
Thr
Pro
Gly
Asn
160
GIn
ser
Ser
cys
Phe

240

val

<210> 13 <211>

Lys Pro ser Qu
Serr dy Ay ser val

ser ser Ay



Gy Leu Qu 354045 Trp
Pro ser 505560 Leu Lys
Phe PEFABZBB03508er Leu

Asp Tyr Tyr Trp Asn Trp Ile Arg G n
lle Ay Tyr Ile Tyr Tyr Ser Ay ser
Ser Arg IWO220wo4b91e Ser Ile Asp Thr ser Lys ASn
Lys Leu Asn ser val Thr Ala Ala Asp Thr Ala Leu Tyr Tyr 859095 Cys Ala Arg
Gu Ser Val Ala Ala Phe Asp Tyr Trp Ay An Gy Thr 100105110 Leu Val Thr
val Ser ser 115 <210> 15 <211> 325 <212> DNA <213> Human <400> 15

gaaatThgt gts vgh agdc Aspoajgsearc ¢istguchdd gio adlat et gta m@gccagt ca
gagt at t agc agt tact cctggccaggbet cccagget cctcafktat ggtgcatcca
gacaggttca gtggcagtgg gtctgggaca gacttcactc cctgaagatt ttgcagtgta

tt actghcagp gaetwall ggdm ctaagggenatalankogagalatiggach<2y0>prb6 <211> 108 <212>
PRT <213> H4Aan <400> 16 d28Qle Val Leu Thr28&8 n Ser Pro Ay Thr Leu Ser
Leu Ser Pro Gy 151015 Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gn Ser Ile
ser Seg &1 c202DA0pHY sk dbr kiR PhE abYrvel RafidarGan Pe@ dy G n Ala Pro Arg
Leu Leu 3®4045 Ile Tyr G2p5Ala Ser Sér ArgodN a Thr Ay Ile Pro Asp Arg Phe
Ser 505560 Gy ser Ay Ser Ay Thr Asp Phe Thr Leu Thr
6570 r Q- a l=7 Iy T n.-Hi WAy Ser Ser
8590%85?\(@ %ﬁ?c’gﬂgﬁ% E?g; "%I”cf %{afﬁg L)(rsg%/ ‘éeuwé Lgsl oL R;’sr ‘@0105

Pro Pro Gy
Thr Asn Tyr

Lys
ASn
Gn

Ile ser Arg Leu G u
Pro

Ser Asn Lys Gly Leu Pro Ala Pro Ile

325

Glu Lys Thr Ile Ser
330

Lys Thr
335

val Thr

345

Lys Gly Gln Glu Gln Pro Ser

350

Pro Pro Pro

340

Arg Tyr Leu Arg

val Thr val

360

Glu Glu Met Thr Gln

355

Leu
365

Lys Asn Ser Leu Cys Lys Gly

Phe Ala val Glu Glu Ash Gln Pro

375

Ser Ile Ser Gly

380

Tyr Pro

Asp
370

Trp

Thr Thr

390

Glu
385

Ser
400

Met Leu ser

395

Asn Asn Tyr Lys Pro Pro Asp Asp Gly

Gin Gln

415

Phe Phe ser Leu Thr val Ser

405

Leu Tyr Lys Lys Arg Trp

His Asn His

430

Phe val Glu Ala

420

Gly val Ser Met

425

Asn Cys Ser Leu

Gln
435

Thr Leu Ser Gly

440

Tyr Lys Ser Leu Ser Pro Lys

<210> 3
<211> 645
<212> DNA
<213> Human

<400> 3
60

gaaattgtgt
ctctcctgta
cctggccagg
gacaggttca
cctgaagatt
caagggacac

ccatctgatg

tgacgcagtc tccaggcacc
gggccagtca gagtgtcagce
ctcccaggct cctcatctat
gtggcagtgg gtctgggaca
ttgcagtgta ttactgtcag
gactggagat taaacgaact

agcagttgaa atctggaact

ctgtctttgt
agcagctact
ggtacatcca
gacttcaccc
cagtatggta
gtggctgcac
gcetctgttg

Page 3

ctccagggga
tagcctggta
gcagggccac
tcaccatcag
gctcgecgat
catctgtctt

tgtgcctgcet

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
caccttcggc
catcttcceg

gaataacttc

120
180
240
300
360
420



<210> 17 <211> 355 <212> DNA <213> Human <400> 17 caggtgcagc tgcaggagtc
acctgcactg tctctggtgg cagcccccag ggaagggact tacaacccct ccctcaagag

t ccct gaagwongergeovegt gcagtgtccg cctttgacta gggcccaggaPCTASgusAdR96
ggagtggatt tcgagtcacc gaccgctgcg ctggggccag ctggtgaagc agtggtgatt

gggt atat ct at at cagt ag gacacggccg ggaaccctgg cttcggagac cctgtccctc

act agt,gg cag

LAt o B B e e 013 oy <2105
HunmarFaggamety St@icagagslh @YarapeapoGoaca@BicacSepCcWALtR® c@pgadastigval 5#9s Pro Ser

Gu r I C Val Val r Ser Ay
2025%%;‘5%;% #graéﬁggg%rﬁ ééatéa%{)acl %%agk%ac@aﬁcﬁc{?a%yo Cg%cal%?égcsl y6 (Zu Au
354049cTrgagck ecddcygtiope ddagadyrtcTyacasgygdd wogser Thr Asn Tyr Asn6#s o Ser
505560 Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn G n Phe
65707580, Sgr Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85902%10ys 2Aba Arg A u Ala val Ser Ala Phe Asp Tyr Trp Ay Gn dy Thr
100168120 IP&T val Thr Val ser ser 115 <210> 19 <211> 325 <212> DNA <213>
Humarf213> Human

<400> 4

$1u ITe val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

Glu Arg Ala Thr Leu Ser Cys Arg éga Ser GIn Ser val ggr Ser Ser
20

Tyr Leu §1a Trp Tyr Gln GIn k%s Pro Gly Gln Ala Zgo Arg lLeu Leu
5

Ile E%r Gly Thr Ser Ser érg Ala Thr Gly Ile 250 Asp Arg Phe Ser
5

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe §1a val Tyr Tyr Cys Sgn Gln Tyr Gly Ser Sgr Pro
5

ITe Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys Arg Thr val Ala
100 105 110

Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser
115 120 125

Gly Thr Ala ser val val Cys Leu Leu Asnh Asn Phe Tyr Pro Arg Glu
130 135 140

Ala Lys val Gln Trp Lys val Asp Asn Ala Leu GIn Ser Gly Asn Ser
145 150 155 160

Gln Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175

ser Sser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val
180 185 190

Tyr Ala Cys Glu val Thr His Gln Gly Leu Ser Ser Pro val Thr Lys
195 200 205
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ctgtctttgt ctccagggga aagagccacc60 agtacctact tagcctggca ccagcagaaal20
ggt gt at cca gcagggccag tggcgtcccal80 gacttcactc tcaccatcag cagact ggag240
Page 10 woRg&agele ttgcagtgta ttactgtcag cagtatggta gtPCRASYG/08OET t cggc
caagggacac gactggagat taaac <210> 20 <211> 108 <212> PRT <213> Human <400>
20 Ay, ll.e Leu -Tht.Gn Ser Pro Ay Thr Leu Ser Leu Ser Pro Gy 151015
Au &ra ; Sax%r”ﬁe%]ysgpu § Arg Ala Ser G n ser val Ser Ser Thr 202530 Tyr
Leu Ala Trp His Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu 354045 Ile Tyr
Gy v oSer Ser Arg Ala ser Ay Val Pro Asp Arg Phe ser 505560 Ay Ser Gy
Ser Gggljhésfsp Phe Thr Leu Thr Ile ser Arg Leu A u 65707580 Pro G u Asp
Phe ARa2Vabndyr Tyr cys An Gn Tyr Ay Ser Ser Pro 859095 Ile Thr Phe vy
A n &§3ThHumay Leu Au Ile Lys 100105 <210> 21 <211> 370 <212> DNA <213>
Human g40g> 21 caggtgcagc acctgcactg cagcacccag tacaacccgt tccctgaagc

999cGah Egcagec@gesg&.@ggc e

tgagttctgt fggagtggtc gggcccagga Ctccatcagc ggagtggait tcgagttacc
gact(§§§5ﬂ3§c¢ganqutggugg ctccatcagc agtggtgaat actactggaa ctggatccgc 120

cagcacccag ggaagggcct ggagtggatt gggtacatct attacagtgg gagtacctac 180
tacaacccgt ccctcaagag tcgagttacc atatcagtag acacgtctaa gaaccagttc 240
tccctgaage tgagctctgt gactgccgcg gacacggecg tgtattactg tgcgagagag 300
tcagtggctg ggtttgacta ctggggccag ggaaccctgg tcaccgtctc ctcag 355

<210> 6
<211> 118
<212> PRT
<213> Human

<400> 6
$1n val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln

Thr Leu ser Egu Thr Cys Thr val ger Gly Gly Ser Ile Ser Ser Gly
5 30

Glu Tyr ggr Trp Asn Trp Ile 259 Gln His Pro Gly Lys Gly Leu Glu
45

Trp gge Gly Tyr Ile Tyr ggr Ser Gly Ser Thr g%r Tyr Asn Pro Ser

Leu Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe
65 70 75 80

Ser Leu Lys Leu ggr ser val Thr Ala S1a Asp Thr Ala val Tyr Tyr
0 95

Cys Ala Arg Glu Ser val Ala Gly Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Leu val Thr val ser ser
115

<210> 7
<211> 325
<212> DNA
<213> Human

<400> 7
gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 60
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ct ggt gaagc agt ggt ggt c gggt acat ct at at cagt ag gacacggccg gat at ct ggg
cttcacagac actactggag attacagtgg acacgtctaa tatattactg gccaagggac

cct gt ccctwohggrbege gagcacctac gaaccagttc tgcgagagcg RETHHR@a®3s096<210> 22
<211> 123 <212> PRT <213> Human <400> 22 Gn Val Gn Leu Gn Qu Ser Ay
Pro Gy Leu Val Lys Pro ser Gn Page 11 151015 Thr Leu Ser Leu Thr Fys Thr
Val Seit€oytd gygeehgldaeodftyt g ser J5p lle Arg
Gn Hs Prﬁg (';‘I'Cygg%ysg ygﬁg %?dl’f 354 4%2%861%&9%&%/ %%écﬁagawrl%@r ser Ay
Ser 'FIFFQQSﬁagw‘y‘FtCAﬁﬁQWOCCS’éﬁtSGESBwtﬂ_céuci%/gcmgcmg tgatatrecal | e1l8@r Val Asp

Thr ?ﬁea%@ Vagrf\:g%r {F@rg’g‘?é%%%&%&cg‘% Sx%éﬁgjﬁig F’?&]EgﬁysLeu 3

u Trp Ser
Asp \ﬁ&FQ¢&Q§tAsttQCB9¢QMQOHIH§IQEtéBrpagyayggiawgﬁiggdfbat matcttdgg&hr gad Ser Ser

115129 C%é 3t3é9a§212> DNA <213> Human <400> 23 gacaéggtga
atcaact gaat ccgggg at cagcagcc cctccgacgt tgaccc

agtccagcca agaaaccagg tccctgaccg tgcaggctga tcggccaagg tccagactcc

gagtqg ?Ta]ggagcctcct att cagt ggc agat gt ggca gaccaaggtg

<212> PRT
<213> Human

<400> 8

Thr Gln Thr Ser Pro

15

§1u ITe val Leu Ser Pro Gly Leu Ser Leu Gly

Gln val Ser

30

Ala Sser Ser Ser Ser

25

Thr
20

Glu Arg Ala Leu Ser Cys Arg

Leu Ala Gln Gln Gln Ala Leu

35

Tyr Gly Pro

45

Trp Tyr Pro Arg Leu

Ile g%r Gly Thr Ser Ser Arg Thr Gly ITe Pro Phe ser
60

55

Asp Arg

Glu
80

Thr Ile

75

Thr Phe Thr

70

Gly
65

ser Gly Ser Gly Asp Leu Ser Arg Leu

Gln Gln

90

val ser Pro

95

Ala Ser

85

Pro Glu Asp Phe Tyr Tyr Cys Tyr Gly

Ile Thr Phe GIn Gly Thr Leu Glu Ile

105

Gly Arg Lys

<210> 9
<211> 361
<212> DNA
<213> Human

<400> 9

caggtgcagc
tcctgtgcag
ccaggcaagg
gcagactccg
ctgcaaatga
gagcagtggc
g

<210> 10

tggtggagtc
cgtctggatt
ggctggagtg
tgaagggccg
atagcctgag
ccgatgtttt

tgggggaggc
caccttcagt
ggtggcagct
attcaccatc
agccgaggac

tgatatctgg

gtggtccagce
agtcatggca
atatggtatg
‘tccagagaca
acggctgtgt
ggccaaggga
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ctgggaggtc
tgtactgggt
atggaagtaa
attccaagaa
attactgtgc

caatggtcac

cctgagactc
ccgccaggcet
taaatactat
cacgctgtat
gagagatcag
cgtctcttca

60
120
180
240
300
360
361



ctggctgtgt ctctgggcga gagggccacc tacagctcca acaataagaa ctacttagct
aagctgctca tttactgggc atctacccgg agcgggtctg ggacagattt cactctcacc
gtttattacwogreagerat a ttat gat act gaaat caaac <210> 24 <PCTAS2WB/030IP> PRT
<213> Human <400> 24 Asp Ile Val Met Thr G n Ser Pro Asp Ser Leu Al a Val
Ser Lsy,d é51015 Gu Arg Ala Thr Ile Asn Cys Lys Ser Ser G n Ser val Leu
Tyr Sef>20 O ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Ay
G n 324845 Huks® Pro Lys Leu Leu Ile Tyr Trp Ala ser Thr Arg Gu Ser @y Val
505560 g;o Asp Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr
65707989 110 Ser Ser Leu Gn Ala G u Asp Val Ala Val Tyr Tyr Cys Gn Gn
8590%AnTy41 EYh Ift\.%pvﬂ_ﬁmﬁ)réérpég/ Ehy cﬁ:gevﬁ Yai dinGdo By Ags Val Qu lle
100105110 Lys <2105 25 <211> 355 < > DNA <213> Human <400> 25 caggt gcagc
t gcaggagt ¢ gggcccagga ctggtgaagc cctcacagac cctgtccctc60 atctgtactg
titclQgl g8, GheGalcagc gotagt ﬂﬁffseﬁ%@'ﬁm@@rqr%@geé&%gﬂﬁg cagcacccag
ggaagggcct ggagioggatt gggtacat cpsattacagt gg gagcagctacl80 tacaacccgt
ccctcaagag tcgacttacc atatcagtag acacgtctaa gaaccagttc240 tccctgaagc

t gag t tacc Cacoggee trac t gcgaga gggat cggt g
cttt%gtg‘%t ggég‘gféc?%‘g“gggﬁiﬁaﬁaggri’é%a‘?c%fscﬁyt%@aé %?Q‘Z\Pf& 26 <211> 118
<212> PRT <213> Human <400> 26 G n Val Gn Leu Gn GQu Ser Ay Pro Ay Leu

Vel 8 Lo <5 BRI, TR bl SRty 0Lg, Tar 0l ser Gy Gy Ser
y 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asnh Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
8 90 95
Ala Arg Asp GIn Glu GIn Trp Pro Asp val Phe Asp ITe Trp Gly Gln
100 105 110

Gly Thr Met val Thr val Ser Ser
115 120

<210> 11
<211> 322
<212> DNA
<213> Human

<400> 11
gacatccaga tgacccagtc tccatcctca ctgtctgcat ctgtaggaga cagagtcacc 60

atcacttgtc gggcgagtca gggcattaga aattatttag cctggtttca gcagaaacca 120
gggaaagccc ctaagtccct gatctatggt gcatccagtt tgcaaagtgg ggtcccatca 180
aagttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgcagcect 240
gaagattttg caacttatta ctgccaacag tataatagtt acccgctcac tttcggcgga 300
gggaccaagg tggagatcaa ac 322
<210> 12

<211> 107

<212> PRT

<213> Human

<400> 12

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly

1 5 10 15

Asp Arg val Thr ITe Thr Cys Arg Ala Ser Gln Gly Ile Arg Asn Tyr
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202530 A u Tyr Tyr Trp Ser Trp Ile Arg Gn Hs Pro Gy Lys Ay Leu Qu
354045 Trp Ile Ay Tyr Ile Tyr Tyr ser Ay ser Thr Tyr Tyr Asn Pro Ser
505560 LewoLyer/deq12Arg Leu Thr Ile ser Val Asp Thr Ser P¢3/UAS106@B3399¢he
65707580 ser Leu Lys Leu Ser ser Val Thr Ala Ala Asp Thr Al a val Tyr Tyr
859095 Cys Al&iArg Gu dy Ile dy Ala Phe Asp_|le Trp Ay Gn Gy Thr
100105110 ~Met 4Al Thr Val Ser %&r 115 <210> 27 3%11> 325 <212> DNA <213>
Human <400> 27 gaaattgtgt tgacgcagtc gccaggcacc ctctcctgca gggccagtca

gagt gtauagta gcb grfecady Gdhctqtsag tGlgcitysantd #rogacaget tlea Tteggcagt gg

gt ct gggaca éet gaagatt ttgcag gfa ttactgtcag caagggacac gactggagat taaac
<210> 28 <211> 108 <212> PRT <213> Human <400> 28 GQu Ile val Leu Thr Gn
Ser Pryor @y AThrsdreseSekul@lh Ser dPyovdd yrd 3e015/sChhe Aeg @lya Thr Leu Ser Cys
Arg Ala 8r Gn Ser Val S&r Ser Ser 20253®0Tyr Leu Ala Trp Tyr Gn G n Lys
Pro Gy Gn Ala Pro Arg Leu Leu 354045 Ile Tyr Ay Ala Ser Ser Arg Ala Thr

Ay i@ B1Y sRpPcTAr ShiPhgpSee FRPIRH fHry 1hersed yerSeeu @1y ddy Asp Phe Thr Leu
Thr 16> Ile Arg Leu AP 65707580 Pro Gt Asp Phe Al a Va80 Tyr Tyr cys Gn
Arg Tyr Ay ser ser Pro 859095

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Leu
85 90 95
Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210>
<211>
<212>
<213>

<400>

13
355
DNA
Human

13

caggtgcacc tgcaggagtc

acctgcactg tctctggtgg

cagccccccg ggaagggact

tacaacccct ccctcaagag

tccctgaage tgaactctgt

tcagtggccg cctttgacta

<210>
<211>
<212>
<213>

<400>

Gln val His Leu GIn Glu

1 5

Thr Leu Ser Leu Thr Cys
20

Asp Tyr ggr Trp Asn Trp

Trp Ige Gly Tyr Ile Tyr
5

65

14
118
PRT
Human

14

Leu LYs Ser Arg Ile ;Br

gggcccagga
ctccgtcagc
ggagtggatt
tcgaatcacc
gaccgctgeg
ctggggccag

Ser Gly

Thr val

Ile Arg

40

Tyr ser

55

Ser

ctggtgaagc
agtggtgatt
gggtatatct
atatcaatag
gacacggcct

ggaaccctgg

Pro Gly Leu

10

Ser Gly Gly
25

Gln Pro Pro
Gly Ser Thr

ITe Asp Thr
75

Page 8

cttcggagac
actactggaa
attacagtgg
acacgtccaa
tgtattactg

tcaccgtctc

val Lys Pro

Ser val Ser

30
Gly Lys Gly
45

Asn Tyr Asn
60

ser Lys Asnh

cctgtccctce
ctggatccgg
gagcaccaac
gaaccagttc
tgcgagagaa

ctcag

Ser Glu

15

Ser Gly

Leu Glu
Ser

Pro

Phe
80

GIn

60
120
180
240
300
355



Ile Thr Phe Ay G@n Gy Thr Arg Leu Qu Ile Lys 100105 <210> 29 <211> 361
<212> DNA <213> Human <400> 29 caggt gcagc tgcaggagtc

acct gcactyot20074ggegg ccagggaagg gact ggagtg ccctccctca RGAFISCYaH85096

aagct gagct ctgtgaccgc agcagtggct gcccctactt gggcccagga ctggtgaagce

Ctthgﬁga&‘EggQ?tngéSg?é&ggi@g%1gggg;é%g%ﬁrggéé tat atctattaca

gt gggagcac catcal age 360 Blcgtgtatt
act gtgcgag tgactactgg ggccagggaa ccctggtcac cctgtccctc60 ccggcagcccl20
caactacaaf <210> 30 <211>

180 tctccc%3240 a a% acgat 300 cgcttcctca360 361

120 <P2A13pARI Iasemah i lasf E AEPNTXATTE I YLE]R &' @ ser Ay Pro Ay
Leu Val Lys Pro Ser du 151015 % I Leu Ser Leu Thr cys Thr Val Ser 'Sly Ay
Ser Ile Ser Ser Tyr 202530 Tyr Trp Ser Trp Ile Arg Gn Pro Pro Ay Lys Ay
Leu G "I“ﬂp{E%é’@Sﬁ@ﬂ%Gy Tyr Ile Tyr Tyr Ser Ay ser Thr Asn Tyr Asn Pro
Ser Leu Lys 5560 Ser Arg Val Thr Ile ser Val Asp Thr Ser Lys Asn G n Phe
Ser Leu 65707580 Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Vval Tyr Tyr
Cys AZ230859995 Arg G u Asp Asp Ser Ser (fly cys Pro Tyr Phe Asp Tyr Trp Qvy
Gn I ¥95g%§ Gy Thr Leu Val Thr Ala ser ser 115120

<213> Human

<400> 15

gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 60

ctctcctgca gggccagtca gagtattagc agtaggtact tagcctggta ccagcaggaa 120

cctggccagg ctcccaggct cctcatctat ggtgcatcca gcagggccac tggcatccca 180

gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240

cctgaagatt ttgcagtgta ttactgtcaa cactatggta gctcaccgat caccttcggc 300

caagggacac gactggagat taaac 325

<210> 16

<211> 108

<212> PRT

<213> Human

<400> 16

Glu ITe val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Ser Arg

20 25 30
Tyr Leu Ala Trp Tyr GIn GIn Glu Pro Gly GIn Ala Pro Arg Leu Leu
35 40 45
ITe Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu

65 70 75 80

Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His Tyr Gly Ser Ser Pro

85 90 95
ITe Thr Phe Gly GIn Gly Thr Arg Leu Glu ITe Lys
100 105

<210> 17

<211> 355

<212> DNA
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<210> 31 <211> 322 <212> DNA <213> Human <400> 31 gaaat agtga tgacgcagtc

t ccagccacc ctgtctgtgt ctccagggga aagagccacc60 ctctcctgca gggccagtca

gagt gt t ag¥oge/aeedizag cct ggt acca gcagaaacct 120 ggccaggcPCTAS2¢gg8306
catctatggt gcatccacca gggccactgg tatcccagtcl80 aggttcagtg gcagtgggtc

t gggagsagag Lh%gctctca ccat cagcag cctgcagtct240 gaagattttg cagtttatta

ct gt cagcag aat aact ggccattcac tttcggccct300 Page 15 WO
2007#@@0912?CUU82006/035096 gggaccaaag tggatatcaa ac322 <210> 32 <211> 107
<21 249 @A ¢ 350 RHRET C<dgars cBPuaGCgdtigaadta ict heagaTae 0©t9t<$@rtCPro NDa Thr Lei

val Sl Rt T R b R B aebitoBt S EdoG 1 pro g

Val Legcfiwagsapabodaat @e}gtébatthgnghataﬂtr gtdaagthy g@_;yaddaacProlml Arg Phe

Ser 0. Ser Phe Thr Leu Thr |l e Ser Leu Gn
Ser %%Sgg%%@dm%ﬁs??%hgc%gg %/faﬁ ‘Lﬁ/ﬁ'caﬁ/ g &ff%cgécﬁaﬁgﬁa 9tAEn A§§8Trp Pro
Phe 85@08magbrtddoet@gr SacxgctycglBacdaggcdplgdsytakt® toygad@@d05 36@10> 33
<211> 370 <212> DNA <213> Human <400> 33 caqg%gc gc t gcaggagt c acctgcactg

t ct ctGGoEY CHHLEIFFAGEHGIHTAS IPIACKEEIL §F2 EadG5889t ccct gadge -

tgagctctgt gggcgatttt tggagtggtc gtctctttag
<210> 18
<211> 118
<212> PRT
<213> Human

<400> 18

$1n val Gln Leu Gln Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu

Thr Leu Ser Leu Thr cys Thr val ser Gly Gly Ser val Ser Ser Gly
20 25 30

Asp Tyr ggr Trp Asn Trp Ile Agg Gln Pro Pro Gly kgs Gly Leu Glu
4

Trp gge Gly Tyr Ile Tyr ggr Sser Gly Ser Thr Asn Tyr Asn Pro Ser
60

Leu Lys Ser Arg val Thr ITle Ser val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu ggr Ser val Thr Ala S1a Asp Thr Ala val ggr Tyr
0

Cys Ala Arg Glu Ala val Ser Ala Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Leu val Thr val Ser Ser
115

<210> 19
<211> 325
<212> DNA
<213> Human

<400> 19
gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 60

ctctcctgca gggccagtca gagtgttagc agtacctact tagcctggca ccagcagaaa 120

cctggccagg ctcccaggct cctcatctat ggtgtatcca gcagggecag tggcgtccca 180

gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240
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gggcccagga ctccatcagc ggagtggatt tcgagttacc gactgccgcg tgatgttttt

ct ggt gaagc agtggt ggtc gggtacatct atatcagtag gacacggccg gatatct ggg

ctt cgcagawoa0074309ggag attacagtgg acacgtctaa tgtattactg GCTABIYGAES096
cctgtccctc ctggatccgec gagcgcctac gaaccagttc tgcgagagcg aatggtcacc <210> 34

<211%.1 <212>- <213> Human <400> 34 Gn net_Gn Leu Gn ser Ay
ro. Oy LR Ao RoReahh ot s Gttestngeltbtivipeicctitoft " b
2007 /4982 PC\JdS2OM036286 Thr Leu Ser Leu Thr Cys Thr Val seg2dy Ay Ser

Ile Ser Ser Gy 202530 Gy Hs Tyr Trp Ser Trp Ile Arg Gn Hs Pro Gy Lys
Ay lyd 128354045 Trp Ile Ay Tyr Ile Tyr Tyr Ser Ay ser Ala Tyr Tyr Asn

Pro &un150%660 Leu Lys ser Arg Val Thr Ile ser Val Asp Thr ser Lys Asn G n
Phe ggI%ZSBETSer Leu Lys Leu ser ser val Thr Ala Ala Asp Thr Ala Val Tyr
Tyr ) 5HEYRN Ala Arg Ala Gy Arg Phe Leu Gu Trp Ser Asp Val Phe Asp Ile

1001Q3440 Ppp Gy Gn Ay Thr net Val
340 <212> DNA <213> Human

Thr Val

ser

gaat q&gg@g é@bé@éa@@cﬂ:‘ttséég%@gﬂy 'll'l(fl)r Leu Ser Leu Ser igo Gly

Glu Arg

Tyr Leu
35

Ile Tyr
50

Gly Ser
65

Pro Glu

Ile Thr

<210>
<211>
<212>
<213>

<400> 21
caggtgcagc

21
370
DNA

acctgcactg
cagcacccag
tacaacccgt
tccctgaagce
gggcgatttt
gtctcctcag
22

123
PRT

<210>
<211>
<212>
<213>

<400> 22

Ala

Ala

Gly

Gly

Asp

Phe

Thr Leu Ser Cys Arg

20

Trp

val

ser

Phe

85

Gly

Human

tgcaggagtc
tctctggtgg
ggaagggcct
ccctcaagag
tgagttctgt
tggagtggtc

Human

His G1n
Ser Ser
Gly Thr

70
Ala val

Gln Gly

GIn Lys
40

Arg Ala
55

Asp Phe
Tyr Tyr

Thr Arg

gggcccagga
ctccatcagc
ggagtggatt
tcgagttacc
gactgccgcg
tgatgttttt

Ala Ser Gln

25

Pro Gly Gln

ser

Gly val

Leu Thr
75

Thr

GTn Gln
90

Cys

Leu Glu Ile

105

ctggtgaagc
agtggtggtc
gggtacatct
atatcagtag
gacacggccy

gatatctggg

Ser val Ser
30

Ala Pro Arg
45

Pro Asp Arg
60

Ile Ser Arg
Tyr Gly Ser

Lys

cttcacagac
actactggag
attacagtgg
acacgtctaa
tatattactg

gccaagggac

ser Thr

Leu Leu
Phe

Ser

Glu
80

Leu

ser Pro

95

cctgtcectce
ctggatccgce
gagcacctac
gaaccagttc
tgcgagagceg

aatggtcacc

Gln val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln
Page 11

Leu 115120 <210> 35 <211>
<400> 35 gacatcgtga atcaactgca tggtaccagc

60
120
180
240
300
360
370



t gacccagt ¢ agt ccagcca
tccagactcc gagtgtttta
ct ggct gt gvochergoega
aagctgctca tttactgggce

agaaaccagg tccctgaccg tgcaggctga tcggccaagg
acggcctcct attcagtggc agat gtggca gaccaaggtg
gagggccacc tacagctcca acaat aagaa ECRAIS2E@H85096
atctacccgg agcgggtctg ggacagattt cactctcacc
gtttaftact gtcaacaata ttataatact gagatcaagc <210> g@ <211> 113 <212> PRT
<213> Human <400> 36 Asp Ile val nmet" Thr G n ser Pro"AS Ser Leu Ala val ser
Leu Gy 151015 Gu Arg Ala Thr Ile Asn cys Lys Ser Ser G n Ser val Leu Tyr
Ser 20Y5B% S&F nT'ﬂ"sﬁyEyTéwAg@ﬂE F @quhmISerrr:rﬁeT%w Sen @iyn Lys pro Ay Arg
354045 Pro Pro Lys Leu Leu Ile gr Trp Ala ser T 4 Arg Gu ser Ay Val Page
17 WD 2007/ 040912PCT/ US2006/ 035096 505560 Pro Asp Arg Phe Ser Ay Ser Gy
ser @l Htg TasprrPheerThrp LEe Aty GBBHIE58M lGlle LSereBeretatiuG n Ala G u Asp
val Ala Val 3Tyr Tyr Cys G n #n 859095 Tyr TS Asn Thr Pro Pro Thr Phe Gy
Gn @y Thr Lys Val Gu Ile 100105110 Lys <210> 37 <211> 379 <212> DNA
<213>Trduieen G1x400>I By Teagutrgsag Gy cirgtigc agr Ccoagagnagg @eagact ct g
ctgcaaat 6 tatgatagta accjtcaccg tggtggagbc cctctggatt ggctggagtg

t gaagggccg acagcctgag gtggttacta tctcctcag

ggu Lys Ser Arg val ;Br Ile Ser val Asp Thr Ser Lys Asnh Gln Phe
75

80

Ser Leu Lys Leu ggr Ser val Thr Ala Séa Asp Thr Ala val Tyr Tyr
95

Cys Ala Arg Ala Gly Arg Phe Leu Glu Trp Ser Asp val Phe Asp Ile
100 105 110

Trp Gly GIn Gly Thr Met val Thr val Ser Ser
115 120

<210>
<211>
<212>
<213>

<400>

23
340
DNA
Human

23
60

gacatcgtga tgacccagtc

atcaactgca agtccagcca

tggtaccagc agaaaccagg

gaatccgggg tccctgaccg

atcagcagcc tgcaggctga

cctccgacgt tcggccaagg

<210>
<211>
<212>
<213>

<400>

24
113
PRT
Human

24

tccagactcec
gagtgtttta
gcagcctect
attcagtggc
agatgtggca
gaccaaggtg

ctggctgtgt
tacagctcca
aagctgctca
agcgggtctg
gtttattact

gaaatcaaac

ésp Ile val Met Thr Gln Ser Pro Asp Ser Leu
5

10

Glu Arg Ala ggr ITe Asn Cys Lys Ser Ser Gln
25

Ser Asn égn Lys Asn Tyr Leu ﬁga Trp Tyr Gln Gln

Page 12

ctctgggega
acaataagaa
tttactgggc
ggacagattt

gtcagcaata

Ala val

Ser val

Lys
45

gagggccacc
ctacttagct
atctacccgg
cactctcacc

ttatgatact

Ser Leu Gly
15

Leu Tyr Ser

30

Pro Gly G1ﬁ

120
180
240
300
340



t gggggaggc caccttcagt ggtttcatac attcaccatc
tt ggt caagc gactactaca attagtagta tccagggaca

ct ggagggtwotgeigsvyggat gt ggt aat ac acgccaggaa attact gt gc RCHUSLYHH35096
cct gagactc ccgccaggct catatactac ctcactgtat gagggaagcc ccaagggacc <210> 38

25313*2%9 %%Z% RI@'LS AL Hu?@? Ajggges'o%l’yr‘“"ﬁeﬁe' st Fﬁ%qﬁL'guArSSre%SAlAlaaPrAloa

Gy Lys Gy Leu Gu Trp Val 354045 ser Tyr IIe Ser Ser Ser Ay Asn Thr lIle

agccgaggac ctactactac
acggccgt gt tacggt at gg

lyr Al a Asp ser Va 50556](3 G]I))/ Thr Ile Ser Arg Asp Asn Al a
Arg AsyS 5%} Afgdphfy?e%f 75806 %lfeé(h r TR e A HTAl a G u Asp Thr
Ala val Tyr Tyr Cys 8 095 Page 18 V\D 007/ 040912PCT/ 2006/ 035096 Al a Arg

Gu AIa Tyr Asp Ser_ Ser Tyr T?ﬁr Tyr Tyr Tyr Tyr Gy 100105110 Met Asp
val g E?'y S&r ey 15nrﬁﬂa1<ﬂru 6%9 Ve A1\aa}/a1s€wr§ew in%g%m@fs' <210> 39 <211>
337 <212> DNA <2135 Human <400> 399 gatattgtga

Tyr Tyr Asp Thr Pro Pro Thr Phe Gly GIn Gly Thr Lys val Glu Ile
100 105 110
Lys

<210>
<211>
<212>
<213> Human

<400> 25

25
355
DNA

caggtgcagc tgcaggagtc
atctgtactg tttctggtgg
cagcacccag ggaagggcct
tacaacccgt ccctcaagag
tccctgaage tgagctctgt
gggatcggtg cttttgatat
<210>
<211>
<212>
<213>

<400>

26
118
PRT
Human

26

gggcccagga
ctccatcagc
ggagtggatt
tcgacttacc
gactgccgceg
ctggggccaa

ctggtgaagc
agtggtgaat
gggtacatct
atatcagtag

gacacggccg

gggacaatgg

cctcacagac
actactggag
attacagtgg
acacgtctaa
tgtattactg

tcaccgtctc

cctgtcectce
ctggatccgce
gagcacctac
gaaccagttc
tgcgagagag
ttcag

60
120
180
240
300
355

g1n val GIn Leu GIn Glu Ser Gly Pro ggy Leu val Lys Pro Ser Gln

ser Ser

30

Leu Ile Thr val Ser Ile

20

Thr Leu Ser Ser Gly Gly Gly

25

Cys

Glu Tyr ggr Trp Ser Trp Ile 289 Gln His Pro Gly Lys Gly Leu Glu
45

Trp gge Gly Tyr Ile Tyr Eyr Ser Gly Ser Thr Tyr Tyr Ash Pro Ser

Phe
80

Thr Ile val Gln

70

Leu Lys Ser Leu Ser Ser

65

Arg Asp ;gr Lys Asn

Ser Ser val Thr Ala Ala val

85

Ser Leu Lys Leu Tyr

95

Ala Asp Thr Tyr
90

pPage 13



atctcctgca tacctgcaga tctggagtgc agccgggtgg tggacgttcg tgacccagac
agt ct agt ca agccaggcca cagataggtt aggct gacga gccaagggac tccactctct

gagcct cctyogeersereag cagt ggcagce tgttggggtt caaggt ggaa PETFiSe@gioaw9e
catagtgatg ctcctgatct gggtcaggga tattactgca atcaaac cccctggaca gaaagaccta
atgaagtttc cagatttcac tgcaaagtac gccggcctcc cttgtattgg caaccggttc

act gasaahts AFGUALL 6 11%9°a0 pi2 1y HETR1AY BT pp iy Human <400- 40
Asp Ile val l\gtloTﬁhng n Th? Proibeu er -erﬁgse? iﬁ ro Ay 151015 dn
Pro Ala Ser Ile ser Cys Lys Ser ser Gn Ser Leu Leu H's Ser 202530 Asp Ay
Lys ke y Tyr Leu G n Lys Pro Gy Gn Pro 354045 Pro A n Leu
Leu FF fﬁ ‘béT erégfgrASn Arg Phe Ser Ay val Pro 505560 Asp Arg Phe Ser
Gy Ser Gy Ser Gy Thr Asp Phe Thr Leu Thr Ile 65707580 ser Arg Val Gu

Thr Pj'zao>

vaI

<213> Human

<400> 27
gaaattgtgt

ctctcctgea
cctggccagg
gacaggttca
cctgaagatt

caagggacac

tgacgcagtc
gggccagtca
ctcctaggcet
gtggcagtgg
ttgcagtgta
gactggagat

Gy Val
_a n Ay Thr
<212=2MDNA <|§'Ai;l3> Human

Tyr Tyr
Lys Val
<400> 41

gccaggcacc
gagtgttagc
cctcatctat
gtctgggaca
ttactgtcag

taaac

cys met G n Ser 859095 Thr
Gu Ile Lys 100105110 <210> 41 <211> 376

gaggt gcagc

ctgtctttgt
agcagctact
ggagcatcca
gacttcactc

cggtatggta

ctccagggga
tagcctggta
gcagggccac
tcaccatcat

gctcaccgat

aagagccacc
ccagcagaaa
tggcatccca
cagactggac

caccttcggc

H's Leu Pro Trp

60
120
180
240
300
325

<210>
<211>
<212>
<213>

<400>

28
108
PRT
Human

28

g1u Ile val Leu Thr

10

Thr Gln Pro

15

Ser Pro Gly Leu Ser lLeu Ser Gly

Ala GlIn val

25

Thr
20

Glu Leu Ser Ser Ser Ser Ser Ser

30

Arg Ala Cys Arg

Leu Ala GIn Gln Gln Ala

35

Pro Pro Leu Leu

45

Tyr Trp Tyr Gly Arg

Ile Ala Thr ITe Pro Phe

60

Ser Ser Arg

55

g%r Gly Gly Asp Arg Ser

Thr Ile ITe

75

Thr Phe Thr

70

Gly ser

65

ser Gly Gly Asp Leu Arg Leu Asp

80

Gln
90

Ala val

85

Pro Glu Asp Phe Tyr Tyr Cys Ser Pro

95

Arg Tyr Gly Ser

ITe Thr Phe Gly GIn Gly Thr Leu Glu ITe

105

Arg Lys

29
361
DNA
Human

29

<210>
<211>
<212>
<213>

<400>
Page 14



tcct gt gcag ccagggaagg gactacgctg ctgtatctgc gggaattact gtcaccgtct

t ggt ggagtc cctctggatt ggctggagtg cacccgtgaa aaat gaacag atgatggtag cctcag
t gggggaggwocaeTmMovagt ggttggccgt aggcagattc cctgaaaacc PEEHUS2006M85096

tt ggt aaagc aacgcctgga attaaaagca accatctcaa gaggacacag tcttttgact

ctgg t 2aa attc tatta actggggc

ot t aaatdcapl G Aol Uy Sbadin - D Aatin C L AP CAEATGoGRacectl <2105 42
<211actPocaeR§ 25ctbbgredlotedaiomyt s¢BQztdd GhagcabatGdagbeigcval Gipo Ser Gy
Gy Gy Leu Val Lys Pro Gy Gy 151015 Ser Leu Arg Leu ser cys Ala Ala Ser
dy ﬁﬁéggﬁ?ﬂagﬁ’r@%@ga%ngﬂtggﬁwéﬁt?ﬁba%ﬂtwag??% CPartaegcG nl¥a Pro Ay
Lys Qcytt@itcH dha E@gaé%' c%@ﬁf&aggya%'égcdﬂ CchiRalld de¥er&RtgASP2y Ay Thr
Thr Asp Tyr Ala Al a 505560 Pro Val s Gy Arg Phe Thr IIe ser Arg Asp AS
Ser |AMCIEAYCTNGLIEIFTRSSIqIgaCaTE gg@g}g@tﬁ- ﬁ@tgtﬂsaaosétgamgays TBPO G u Asp

Thr Al 8 TE 9 &@@} L v%]sc Ay Ay Tyr
Tyr sgraﬁgc{o%cfo%ﬁsé%{q §g? CCS-E 5%5@)6 EX Lé¥£ g":]'hr %/éﬁ Ser Ser
115120125 <210> 43 <211> 337 <212> DNA <213> Hunman ctgcccgtca36ktcct ggaga
gccggect cc60 cat agtaatg gatacaacta tttggattggl20

<210> 30
<211> 120
<212> PRT
<213> Human

<400> 30

%1n val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu

Thr Leu Ser Egu Thr Cys Thr val ggr Gly Gly Ser Ile ggr Ser Tyr

Tyr Trp Ser Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly E%r Ile Tyr Tyr Ser ggy Ser Thr Asn Tyr Asn Pro Ser Leu Lys
60

Sser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser Leu
65 70 75 80

Lys Leu Ser Ser §g1 Thr Ala Ala Asp ggr Ala val Tyr Tyr Cys Ala
95

Arg Glu Asp Asp Ser Ser Gly Cys Pro Tyr Phe Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu val Thr Ala Ser Ser
115 120

<210> 31
<211> 322
<212> DNA
<213> Human

<400> 31
gaaatagtga tgacgcagtc tccagccacc ctgtctgtgt ctccagggga aagagccacc 60

ctctcctgca gggccagtca gagtgttagc agcaacttag cctggtacca gcagaaacct 120
ggccaggctc ccagggtcct catctatggt gcatccacca gggccactgg tatcccagtc 180
aggttcagtg gcagtgggtc tgggacagag ttcactctca ccatcagcag cctgcagtct 240

gaagattttg cagtttatta ctgtcagcag tataataact ggccattcac tttcggccct 300
Page 15



ctcctgatct atttgggttc taatcgggccl80 ggatcaggca cagattttac act gaaaat c240
Page 20 WD 2007/ 040912PCT/ US2006/ 035096 agcagagt gg aggctgagga tgttggggtt
tatt act gowongeasgaect acaaact cct 300 cccactttcg gcggagggRCTABAYWG03799¢

at caaac337 <210> 44 <211> 112 <212> PRT <213> Hunman <400> 44 Asp Ile Val
met Thr Gn Ser Pro Leu ser Leu Pro val Thr Pro Gy 151015 Gu Pro Ala Ser
|1 e Spigabymall ygaeitca@la&d N Ser Leu Leu Hi s ser 202530 Asn G y3Jyr Asn Tyr
Leu Asp Trp Tyr Leu Gn Lys Pro Ay G n Ser 354045 Pro G n Leu Leu Ile Tyr
Leu 23ioser32Asn Arg Ala ser Gy Val Pro 505560 Asp Arg Phe ser Gy ser Ay
Ser ziljhﬁDAsp Phe Thr Leu Lys Ile 65707580 ser Arg val Qu Ala Qu Asp
val G2g2¥alprTyr Tyr Cys Met G n Ala 859095 Leu Gn Thr Pro Pro Thr Phe Gy
Ay G33FThiupgs Val Gu lle Lys 100105110 <210> 45 <211> 355 <212> DNA
<213> 4yran,<400> 45 caggtgcagc tgcaggagtc gggcccagga acctgcactg tctctggtgg
ctccat cagc cagcacccag ggaagggcct ggagtggatt tacaacccgt ccctcaagag

t cgadtlvatle vetotegadyc Gl gaget Rtghlgatir-geagsar atasggaeg @iat ggacgt

ct ggggccaa ctggtgaagc agtaatgatt gddtacatct atatcagildg gacacggecg
gggaccacgg cttcacagac cctgtccctc actactggaa ctggatccgc attacagtgg
gagcadat &y atacyrClaasenaseattd a1i Heal ¢BCEHr WAGOSLAGRA Adspaccgtctc ctcag 60
120 180 240 30@0355 25 30

Leu Pro Arg val Leu Ile

Ala Trp Tyr GIn GIn Lys Pro Gly Gln Ala
35 40 45

Tyr ggy Ala Ser Thr Arg éga Thr Gly Ile Pro val Arg Phe Ser Gly
60

ser
65

Ser Ser Leu Gln Ser

Gly Ser Gly Thr Glu Phe Thr Leu Thr ITe
70 75 80

Glu Asp pPhe Ala §§1 Tyr Tyr Cys GIn Sgn Tyr Asn Asn Trp Pro Phe
95

Thr Phe Gly Pro Gly Thr Lys val Asp Ile Lys
100 105

<210>
<211>
<212>
<213> Human

<400> 33

33
370
DNA

cagatgcagc
acctgcactg
cagcaccccg
tacaacccgt
tccctgaagce
gggcgatttt
gtctctttag
34

123
PRT

<210>
<211>
<212>
<213>

<400> 34

tgcaggagtc
tctctggtgg
ggaagggcct
ccctcaagag
tgagctctgt
tggagtggtc

Human

gggcccagga
Ctccatcagc
ggagtggatt
tcgagttacc
gactgccgceg
tgatgttttt

ctggtgaagc
agtggtggtc
gggtacatct
atatcagtag
gacacggccg

gatatctggg

cttcgcagac
actactggag
attacagtgg
acacgtctaa
tgtattactg

gccaagggac

cctgtcecte
ctggatccge
gagcgcectac
gaaccagttc
tgcgagagcg

aatggtcacc

GIn mMet GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln
1 5 10 15

Page 16

60
120
180
240
300
360
370



<210> 46 <211> 118 <212> PRT <213> Human <400> 46 Gn val Gn Leu Gn Qu
ser Gy Pro Ay Leu Val Lys Pro Ser G n 151015 Page 21 Thr Leu Ser Leu Thr
Cys Thr WD 28ev04@1¢ Gy Ser |Ile Ser ser ASn 202530 Asp PgI/URQI06/DBFHIASN Trp

Ile Arg Gn Hs Pro Ay Lys Ay Leu Gu 354045 Trp Ile Ay Tyr Ile Tyr Tyr
ser Ay Ser Thr Tyr Tyr Asn pro ser 505560 Leu Lys Ser Arg Val Thr Ile Ser
Val Asp Thr Ser Lys Asn G n Phe 65707580 Ser Leu Lys Leu Ser Ser Val Thr

Al a Alhg Peip SThriedl Bhivals Tyr Tyt s8690956 Ty seAl Helsg G @gr Thr Asp Gy Met
Asp Val Trp dy9%G n @y Thr 100265110 Thr Val Th#0val Ser Ser 115 <210> 47
<211> 325 <212> DNA <213> Human <400> 47 gaaaatgtgt ctctcctgca cctggccagg
gacagyytides aet gapgsdrt TepaAJGIACAG TN LIRCOLAGT ¢ 19806 TANLG & 16t CCCcaggct

gt ggcagt gg Bbgcagt gt a gact ggé@at tccaggcacc 4agt gttagc cctcatctat
gtctgggaca ttactgtcag taaac ctgtctttgt agcaactact ggtgcttcca gacttcactc

CattEMrggﬁgt Gly Tyr Ile Tyr ggr Ser Gly Ser Ala gyr Tyr Asn Pro Ser
0

Phe

Leu Lys ser Arg val Thr ITe Ser val Asp Thr Ser Lys Asn Gln
65 70 75 80

Ser Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr
85 90 95
Cys Ala Arg Ala Gly Arg Phe Leu Glu Trp Ser Asp val Phe Asp Ile
100 105 110

Thr val Ser Leu

Trp Gly GIn Gly Thr Met val
115 120

<210>
<211>
<212>
<213> Human

<400> 35

35
340
DNA

gacatcgtga
atcaactgca
tggtaccagc
gaatccgggg
atcagcagcc
cctccgacgt
<210>
<211>
<212>
<213>

<400>

36
113
PRT

36

tgacccagtc
agtccagcca
agaaaccagg
tcectgaccg
tgcaggctga
tcggccaagg

Human

tccagactcc
gagtgtttta
acggcctect
attcagtggc
agatgtggca
gaccaaggtg

ctggctgtgt
tacagctcca
aagctgctca
agcgggtctg
gtttattact

gaaatcaagc

Asp Ile val Met Thr GIn Ser Pro Asp Ser Leu
1 5 10

Glu Arg Ala ;gr Ile Asn Cys Lys ggr Ser Gln

ser Asn %gn Lys Asn Tyr Leu Tgr Trp Tyr Gln
4

Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu

Page 17

ctctgggcga gagggccacc
acaataagaa ctacttaact
tttactgggc atctacccgg
ggacagattt cactctcacc

gtCaacaata ttataatact

Ala val ser Leu Gly
15

Ser val Leu Tyr Ser

30

GIn Lys
45

Pro Gly Arg

Ser Gly val

60
120
180
240
300
340



ct ccagggga aagagccacc tagcctggta ccagcagaaa gcggggccac tggcatccca
t caccat cag cagactggag gctcaccgat caccttcggc <210> 48 <211> 108 <212> PRT
<213> Hurisif 2600369148 3 u ASn Val Leu Thr G n Ser Pro G PCTHIS2008603W6¢ Leu
Ser Pro Ay 151015 Qu Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser Val Ser
Ser Asn 2530 Tyr Leu N%‘Trp Tyr Gn GgOLys Pro Ay Gn Ala Pro Arg Leu
Leu 354045 Ile Tyr Ay Ald Ser Ser Ay Ala“~Thr Gy Ile Pro Asp Arg Phe Ser
505560 Page 22 dy Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu
Gu OFSBArerRheGer A3p RifeG ée\‘/eﬁh/'ryhr Tgp ROESTIG meti'hrTyr Gy Ser Ser
Pro 859095 Ile Thr Phé’Ay Gn Ay Thr'’arg Leu Qu Ile 8s” 100105 <210> 49
<211> 361 <212> DNA <213> Human <400> 49 caggtgcagc tgcaggagtc gggcccagga
acct gd&cser et diegg%gg Ata cat eagc/a?sgg?awmcagr gyaaguyGth qgagt ggat t
t acaacccgt ccctcaafag tcgagttacc t t gaagc tgagctcP§t gactgccgeg
cgtgactacg gtggtggctt tgactactgg <210> 50 <211> 120 <212> PRT <213> Human
<400Ty50TYE AsiVathrGro keo 1Ernrkd ¢1gadin&Ey Pre Lgsyvdedivalielys Pro Ser G n
151015 Thr Leu 188r Leu Thr Cys TBP Val Ser Ay @30 Ser Ile Ser Ser Ay
202530

Lys

<210> 37
<211> 379
<212> DNA
<213> Human

<400> 37
caggtgcagc tggtggagtc tgggggaggc ttggtcaagc ctggagggtc cctgagactc 60

tcetgtgcag cctetggatt caccttcagt gactactaca tgagetggat ccgccaggct 120
ccagggaagg ggctggagtg ggtttcatac attagtagta gtggtaatac catatactac 180
gcagactctg tgaagggccg attcaccatc tccagggaca acgccaggaa ctcactgtat 240
Cctgcaaatga acagcctgag agccgaggac acggccgtgt attactgtgc gagggaagcec 300
tatgatagta gtggttacta ctactactac tacggtatgg acgtctgggg ccaagggacc 360
acggtcaccg tctcctcag 379
<210> 38

<211> 126

<212> PRT

<213> Human

<400> 38

§1n val GIn Leu val Glu Ser Gly Gly ggy Leu val Lys Pro Gly Gly

Ser Leu Arg Egu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr
25 30

Tyr Met ggr Trp Ile Arg Gln ﬁga Pro Gly Lys Gly Leu Glu Trp val
45

Ser g%r Ile Ser Ser Ser ggy Asn Thr Ile Tyr Tyr Ala Asp Ser val
60

Lys Gly Arg Phe Thr ITe Ser Arg Asp Ash Ala Arg Asn Ser 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
pPage 18



Asp Tyr Tyr Trp Ser Trp Ile Arg G n

lle Ay Tyr

I1e Tyr Tyr

Ser Arg VD 20wo4pd1e ser

Lys Leu Ser

Ser Val

Ser
Ile

Thr Ala Ala Asp

Thr
Ser
Thr

Ay ser
Asp Thr

Hi s

Pro Gy Lys
Tyr Tyr Asn
Lys Asn G n
Tyr

Al a val

Gu Arg Asp Tyr Ay Gy Gy Phe Asp
115120 <210> 51

Val

t ggt accagc aga

Asp
ser
Gn
Arg
Phe
Tyr
Val

Thr Val

ser Leulhp

G n Ser Val

Ser

Ser

a Val
Leu Tyr

Ser

202530 ser

Tyr

Trp Ay Gn
<211> 340 <212>

Met Thr

Gy Leu dw 354045 Trp
Pro Ser

505560 Leu Lys

Haccg attcagtgge

G n Ser

Phe PEFABIBB03398¢ Leu
Tyr 859095 cys Ala Arg
100105110 dy Thr
DNA <213> Human <400>
51 gddatsep §au tAdactoagse Sercseacl gcTyat Taasygoyragycaggosiy gagt gtttta

cagg acagcct cctlOgaat ccgggg tccc
at cagcagcc tgcaggctga agat gtggca ccgtggacgt tcggccaagg gaccaaggtg
<211Met18sp<2A P rPRI1 <2136 unmn TKA0RT B Asp ddresdsal
Ser Leu 8% 151015 A u Arlg5Ala Thr Ile ASI1 Cys Lys Ser
Ile Asn Lys Ile Tyr

Leu

<210> 52

Pro

Leu Ala Trp Tyr

@2n0Lyg9Pro Ay G n 354045 Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr

Gdlzser3d y Val
65707580 Il e Ser

ZT_ N
g%‘ﬂeg“m 859095

4004 | 89
gatattgtga

atctcctgea
tacctgcaga
tctggagtge
agccgggtag
tggacgttcg
<210>
<211>
<212>
<213>

<400>

40
112
PRT
Huma

40

ésp ITe val Met Thr G1n

GIn Pro Ala

Asp Gly

Pro Gln
50

Asp Arg Phe
65

Ser Arg val

Thr His Leu

41
376
DNA

<210>
<211>
<212>
<213>

tgacccagac
agtctagtca
agccaggceca
cagataggtt
aggctgacga

gccaagggac

n

5

Ser Ile

20

Se

Thr Tyr Le

Leu Ile

ser Gly Se

70

Ala
85

Glu

Pro Th

100

Trp

Human

Tyr

ASp

Tyr Tyr

tccactctct
gagcctcctg
gcctccacag
cagtggcagc
tgttggggtt
caaggtggaa

Thr Pro

r Cys Lys

u Tyr Trp

40

Glu val

55

r Gly ser

val

Asp

r Phe Gly

Ser Thr

Leu

Ser

25

TYyr

ser

Gly

Gly

Gln
105

505560 Pro AS Arg Phe Ser
Leu Gn Ala Qu Asp Va
Phe Gy Gn Ay Thr

Ser
Pr

ctgtccgtca
catagtgatg
ctcctgatct
gggtcaggga
tattactgca

atcaaac

Ser
10

Leu

ser Gln

Leu Gln

Asn Arg

Thr Asp

75

val
90

Tyr

Gly Thr

Page 19

o Trp Thr

cccctggaca
gaaagaccta
atgaagtttc
cagatttcac

tgcaaagtac

ser val Thr

Ser Leu Leu

30

Lys Pro
45

Gly

Phe Ser

Gly
60

Phe Thr Leu
Tyr Cys Met

Glu
110

Lys val

Ay Ser

gccggectece
cttgtattgg
caaccggttc
actgacaatc

acaccttcct

Pro
15

Gly
His Ser
Gln Pro
val

Pro

1le
80

Thr

Gln
95

Ser

Lys

Ay ser

Al a Val

60
120
180
240
300
337

@y Thr Asp
Tyr

Lys



100105110 Lys <210> 53 <211> 355 <212> DNA <213> Human <400> 53 caggtgcagc
acctgcactg cagcacccag tacaacccgt tccctgaagc gctacggagg tgcaggagtc

tctct ggt gyoQo@Ageyect ccctcaagag tgagctctgt ggtttgacta PEHISCHRYFHNI6
ctccatcagc ggagtggatt tcgagttacc gactgccgcg ctggggccag ctggtgaagce
agtgqi,@plt ,gggtacatct atttcagtag gacacggccg ggaaccctgg cttcacagac

cct gt t6caget c gt ct
gaacc%(gét@tca?gt%ﬁggf%ctg%%ggg%%gtt@%%gg ctc %@%ﬁ%%@gﬁ%gﬁ <21:aié>1 118 <212>
PRT <JZL£3gtgdapa¢rieigpstodaqyticag a@geckegn (Egmg@nggiSe?ch:ayggPto Aly0 Leu val Lys

Pro C T I a er Ile ser
Ser g%ag%%%&%gg -E:B’ gré/-&lé?z?‘%d Agﬁ&f;gaéﬁ égi@@a&é@ tlglgggﬁgggx XEys Gy Leu
Gu m@a&;cfgpcddcegﬁaya iggcabh’etcTycca‘lEycttcaSergaﬁggaSEcr abhaaakpeg Tyr 246n Pro Ser
50556 % ssrAr Thr Ile Ser Val Al a Thr Ser LsAsn{)%nPhe
8570 by et Sanedse SRR AFA i O aRr o VAPD Tyr Tyr
85909@9@‘6ta,6|t8a12©ﬁ@9@a@ Ay rabtaCroti@yalhactedyglyd ghoRaddcygG n36dy Thr

100105110
gtcaccgtct cctcag 376

<210> 42
<211> 125
<212> PRT
<213> Human
<400> 42

§1u val Gln Leu val Glu Ser Gly Gly Gly Leu val Lys Pro Gly Gly

Ser Leu Arg Egu Ser Cys Ala Ala Sgr Gly Phe Thr Phe ggr Asn Ala

Trp Met ggr Trp val Arg Gln ﬁga Pro Gly Lys Gly Leu Glu Trp val
45

Gly égg ITe Lys Ser Lys Ser Asp Gly Gly Thr ggr Asp Tyr Ala Ala
55

Pro val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr
65 70 75 80

Leu Tyr Leu Gln get Asn Ser Leu Lys ggr Glu Asp Thr Ala g§1 Tyr
5

Tyr Cys Thr Thr Gly Asn Tyr Tyr Asp Gly Ser Gly Tyr Tyr Ser Phe
100 105 110

Asp Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Sser
115 120 125

<210> 43
<211> 337
<212> DNA
<213> Human

<400> 43
gatattgtga tgactcagtc tccactctcc ctgcccgtca cccctggaga gccggectcece 60

atctcctgca ggtctagtca gagcctcctg catagtaatg gatacaacta tttggattgg 120

tacctgcaga agccagggca gtctccacag ctcctgatct atttgggttc taatcgggcec 180

tccggggtcc ctgacaggtt cagtggcagt ggatcaggca cagattttac actgaaaatc 240
Page 20



Leu Val Thr Val ser ser 115 <210> 55 <211> 325 <212> DNA <213> Human <400>
55 gaaattgtgt ctctcctgca cctggccagg gacaggttca cctgaagatt caagggacac

t gacgcagtwogggaseygeca ctcccaggct gtggcagtgg ttgcact gt a GETUFIHGABS096

t ccaggcacc gagtgttagc cctcatctat gtctgggaca ttactgtcag taaac <210> 56
<211> <212> PRT <213> Human <400> 56 ulle Val Ley T|l-u .G n Ser Pro
oy o oo Ean SR T egORRYY, TR e e Ao Tl AHMekelh Ses0ys g Ala
Ser @duasettcyadcggegggbler cddygrdddp30cabpe Leu Ala Trp Tyr G n G n3Bys Pro Ay
Gn Ala Pro Arg Leu Leu 354045 Ile Tyr Ay Ala Ser Ser Arg Ala Thr Ay Ile
Pro Aspoér g, he ser 505560 Ay Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile
Ser Apgileuied u 65707580 Pro Qu Asp Phe Ala Leu Tyr Tyr Cys G n H's Tyr
Gy Rul2serrr$er 859095 Ile Thr Phe Gy Gn Ay Thr Arg Leu Gu Ile Lys
10010813210%megy <211> 355 <212> DNA <213> Human <400> 57 caggt gcagc

acct ggpel 9 gagcacccag tacaacccgt tccctgaagc tccacggacg tgcaggagtc

tctct ggt gg ggaagggcct ccctcaagag tgagctctgt gtatggacgt
ésp ITe val Met Ehr Gln Ser Pro Leu igr Leu Pro val Thr ;go Gly

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser GIn Ser Leu égu His Ser
20 25

Asn Gly gyr Asn Tyr Leu Asp Trp Tyr Leu GIn Lys Pro Gly Gln Ser
5 40 45

Pro Gln Leu Leu Ile Tyr Leu Gly Ser Asn Arg Ala Ser Gly val Pro

50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
Ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr Cys Met GIn Ala
85 90 95
Leu GIn Thr Pro Pro Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105 110
<210> 45
<211> 355
<212> DNA
<213> Human
<400> 45
caggtgcagc tgcaggagtc gggcccagga ctggtgaagc cttcacagac cctgtccctc 60

acctgcactg tctctggtgg ctccatcagc agtaatgatt actactggaa ctggatccgc 120
cagcacccag ggaagggcct ggagtggatt gggtacatct attacagtgg gagcacctac 180
tacaacccgt ccctcaagag tcgagttacc atatcagtag acacgtctaa gaaccagttc 240
tccctgaage tgagctctgt gactgccgcg gacacggecg tgtattactg tgcgagagaa 300
tccacggacg gtatggacgt ctggggccaa gggaccacgg tcaccgtctc ctcag 355
<210> 46

<211> 118

<212> PRT

<213> Human

<400> 46

GIln val GlIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln
1 5 10 15
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gggcccagga ctccat cagc ggagtggatt tcgagttacc gactgccgcg ctggggccaa

ct ggt gaagc agtggtgatt gggtacatct atatcagtag gacacggccg gggaccacgg

ctt cacagawoOcegHeUet c act act ggaa ctggatccgc attacagt gg FEFABCVEAES096
acacgtctaa gaaccagttc tgtattactg tgcgagagaa tcaccgtctc ctcag <210> 58
<211> 118 <212> PRT <213> Human <400> 58 G n Val Gn Leu Gn Qu ser Ay

Pro Gu L&Y s¥al | dyy I i T, eS8L Jhr cys Thr Val ser
Gy Ay Ser > fielz_(ﬁe‘r?h'gecyséq{/r %Eg%gl%§381>g§e‘.%p I(y? y A#{p Asn Trp Ile Arg
Gn Hs Pro Gly Lys Gy Leu Qu 354045 Trp lle Ay Tyr [le Tyr Tyr Ser dy
Ser T Ser Ile Ser Val Asp
Thr S&rlp :’L‘-%/I'I TrASRS Tgpgg%g g;q% (}/%1 E%é ear-ﬂval Thr Ala Al a
Asp Thr Al a VaI Tyr Tyr 859095 Cys AIa Arg G u Ser Thr Asp Ay nmet Asp Val
Trp y._ Thr_ 100105110 Thr, vVal Thr _va er 115 <210> 59 <211>
325 <IP2 ‘blﬁfy&’ﬁy%JﬁfﬁnTyr<§6'b>G1§959d'a5'&'§t&fgTyrcf‘E'f CEPgY cct ggecagg
g?caggttca cct gaagatt caaggga;:ac tg?c?;:agtc tcct g?ca;:ct ct gt;:tt%gt

c ccaggg a aagagccacc gggccagtca gagtgttagc agcagctac agcctggt a

ccagcgdab¥s CPECtgYRt TRETELe ?'étvag ? &‘"9‘@’3’?98 %{?"‘gcatccca

gt ggcagt gg gtctgggaca ‘gacttcactc tcaccatcag cagactggag ttgcagtgta

ttactgtcag cagtatggta gctcaccgat caccttcggc gactggagat taaac
Ser Leu Lys Leu ggr Ser val Thr Ala S1a Asp Thr Ala val ggr Tyr

Cys Ala Arg Glu Ser Thr Asp Gly Met Asp val Trp Gly Gln Gly Thr
100 105 110

Thr val Thr val Ser Ser
115

<210> 47
<211> 325
<212> DNA
<213> Human

<400> 47
gaaaatgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 60

ctctcctgca gggccagtca gagtgttagc agcaactact tagcctggta ccagcagaaa 120
cctggccagyg ctcccaggct cctcatctat ggtgcttcca gcggggccac tggcatccca 180
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240
cctgaagatt ttgcagtgta ttactgtcag cattatggta gctcaccgat caccticggc 300
caagggacac gactggagat taaac 325
<210> 48

<211> 108

<212> PRT

<213> Human

<400> 48

Glu Asn val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Ser Ser Asn
20 25 30

Tyr Leu é}a Trp Tyr Gln Gln z%s Pro Gly GIn Ala Pro Arg Leu Leu
45

Ile Tyr Gly Ala Ser Ser Gly Ala Thr Gly Ile Pro Asp Arg Phe Ser
50 55 60
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Leu Thr Gn
Leu Ser Cys

<210> 60 <211> 108 <212> PRT <213> Human <400> 60 du Ser Val
Ser Pro Ay Thr Leu Ser Leu Ser Pro Gy 151015 Qu Arg Ala Thr
Arg Al a SEO20m4882 Val ser ser Ser 202530 Tyr Leu Al a PCPp/UBRI06@BINIG n Lys
Pro Gy Gn Ala Pro Arg Leu Leu 354045 Ile Tyr Ay Val Ser Ser Arg Ala Thr
Gy lle Pro Asp Arg Phe Ser 505560 Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu
Thr Ile Ser Arg Leu Qu Page 27 65707580 Pro G u Asp Phe Ala val Tyr Tyr
Cys Gly &mcTyrsed glSahr vasp Piieo TBBARASTAA @T1dgerPhey Gey (un Gy Thr Arg Leu
G u 19% Lys 100105 <Z90> 61 <211> 3557%212> DNA <213> 8uman <400> 61
caggt gcagc tgcaggagtc gggcccagga ctggtgaagc acctgcactg tctctggtgg

Ct ccatroaglu agp JelAld vERIGBRCEEARYIAANGILC &Y r AD30E&9akLF ©@at acat ct
tacaacccgt ccctcaa®ag tcgagttacc at¥ cagtag tccctga®jc tgagctctgt
gactgccgcg gacacggccg gatattgcag gattcgaccc ctggggccag ggaaccctgg <210> 62
<2111l < 2R TR R AR Led O B (0 Val Gin Leu Gn Gu ser Gy
Pro Gy Leu Valigbys Pro” Ser Gnib51015 Thr " Leu Ser Leu Thr Cys Thr Val Ser
Gy Gy Ser Ile Ser Ser Ay 202530 Asp Tyr Tyr Trp Asn Trp.lle Arg Gn His

Pro Q)olysg@y Leu GQu

<211> 361
<212> DNA
<213> Human

<400> 49

caggtgcagc
acctgcactg
cagcacccag
tacaacccgt
tccectgaage

cgtgactacg

tgcaggagtc
tctctggtgg
ggaagggcct
ccctcaagag
tgagctctgt
gtggtggctt

gggcccagga
ctccatcagce
ggagtggatt
tcgagttacc
gactgccgceg
tgactactgg

ctggtgaagc
agtggtgatt
gggtacatct
atatcaatag

gacacggccyg

ggccagggaa

cttcacagac
actactggag
attacagtgg
acacgtctaa
tgtattactg

ccctggtcac

cctgtccctce
ctggatccgce
gagcacctac
gaaccagttc
tgcgagagaa

cgtctcctca

60
120
180
240
300
360

9 361

<210>
<211>
<212>
<213> Human

<400> 50
§1n val GIn Leu

50
120
PRT

Gln Glu Gly val Ser Gln

15

Ser Gly Pro Leu Lys Pro

Thr Thr Thr val Ile Ser Ser Gly

30

ser ser

25

Leu
20

Leu Ser Cys Gly Gly

Asp Tyr Tyr Ser Ile Gln His Pro Gly Gly Leu Gluy

35

Trp Trp Arg

40

Ile Ile Ser Thr Pro ser

50

Trp Gly Tyr Tyr Tyr Ser Gly Tyr Asn

60

Tyr

Phe
80

Thr Gln

75

Thr Ile Ile

70

Leu ser val ser ser Asn

65

Lys Arg Asp Lys

Ala Thr ATla val

90

Ser val Thr Ala

85

Ser Leu Lys Leu Ser Asp TYyr

95

Tyr

Glu Gln

100

Cys Ala Arg Arg Asp Tyr Gly Gly Phe Asp Tyr Gly
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354045 Trp Ile Ay Tyr Ile Tyr Tyr Ser Ay Ser Thr Tyr Tyr Asn Pro Ser
505560 Leu Lys Ser Arg Val Thr Ile ser Val Asp Thr Ser Lys Asn G n Phe
65707580 WOR0W/A40419s Leu Ser ser Val Thr Ala Ala Asp ThPCAIUS200035D96¢ Tyr
859095 cys Ala Arg Au Asp Ile Ala Gy Phe Asp Pro Trp Ay Gn dy Thr
100105110 Leu Val Thr Val Ser Ser 115 <210> 63 <211> 325 <212> DNA <213>
HUMBNG15ARRR> 183 wAaRht Yadtsdgaggcagt c tccaggeace ctgtetttgt ctccagggga
aagagccacc6Q@ist ct cct gca gggcea@t ca gagtgttagc agcagctact tagcctggta
ccagcagaaal20 cctggccagg ctcccaggct cctcatctac ggtgcatcca gcagggccac
tggcalg@calld0 gacaggttca gtggcagtgg gtctgggaca gactccactc tcaccatcag
cagactqgag cctgaagatt ttgcagtata ttactgtcag cagtatggta gctcacctat
cacct*tzl?ciggcm caagggacac gactggagat taaac325 <210> 64 <211> 108 <212> PRT
<213>Hirar@300> 64 Gu Ile Val Leu Thr Gn ser Pro Ay Thr Leu ser Leu
Ser Pemod 51151015 G u Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser Val Ser
ser S_mca?ﬂg’ai@ﬁOtg'lé)dtc&@t At @ghepeclYtgddtotéE Q:tbf@ggrc’@@ dagyg&dalecAl @ Bpo Arg Leu
Leu 354045 Ile T Ala ser Ser Arg Ala Tiff Ay Ile Pro Asp Arg Phe Ser
505500 A oracar A aeen BRI OTEF ARG BCASECTh ECERRIRE GRETRICA 128U d

6570 /faccagc agaaaccagg acagcctcct aagctgetca tttactggge atctacccgg 180
gaatccgggg tccctgaccg attcagtggc agcgggtctg ggacagattt cactctcacc 240
atcagcagcc tgcaggctga agatgtggca gtttattact gtcaccaata ttatagtact 300
ccgtggacgt tcggccaagg gaccaaggtg gaaatcaaac 340
<210> 52
<211> 113
<212> PRT
<213> Human
<400> 52
Asp Ile val Met Thr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser GIn Ser val Leu Tyr Ser
20 25 30

Ser Ile égn Lys Ile Tyr Leu ﬁga Trp Tyr Gln Gln Lys Pro Gly GIn
45

Pro Ego Lys Leu Leu Ile Egr Trp Ala Ser Thr Arg Glu Ser Gly val
60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu ggn Ala Glu Asp val Ala val Tyr Tyr Cys His Gln
90 95

Tyr Tyr Ser Thr Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile
100 105 110

Lys

<210> 53
<211> 355
<212> DNA
<213> Human

<400> 53
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Pro Gu Asp Phe Ala Val Tyr Tyr Cys Gn Gn Tyr Gy ser Ser Pro 859095 Ile
Thr Phe Ay Gn Ay Tiff Arg Leu Au Ile Lys 100105 <210> 65 <211> 355
<212> DNAve2a@#4pizan <400> 65 caggt gcagc tgcaggagt c gg@CTamgys/08309¢t gaagc
cttcacagac cctgtccctc60 acctgcactg tctctggtgg ctccat cagc agtggt gaat

act ac, c aa ct a ggt at.at ct

Tt acad D oAb A o B R E e R A5 B A T S5 g
acacpatacaqrgactagydiaigd btdaecigmagtodrgage aect gitggas tggggegggacadggcecg
tgtatts %ggx;gc a agaa 00 Page 29 WO 2007/040912PCT/USZOOG/OBSO%&
tccacg?acg 5) d%b%& Ot PTG Ea I8 FLREST G4 TR GGt REEAT RGg3553°2210> 66
<211>tath8cccdt 2ec debTagadl Beydgi bR éﬂ@&%g@ﬁ%@cé}cg}&&aﬁgﬂab@é@ht@cn Goupser Ay
Pro Gy Leu val Lys Pro Ser G n 151015 Thr Leu Ser Leu cys Thr Val Ser
Ay d%cgﬁaQFlwagéFC@ér GGSQC%C?O%C@QQCCIWQ#W&?F% tYEPARHYY | | e3ﬁ9g Gn Hs
Pro q&até'gﬁlgg Jotk@Yaddalc @Baa{dc%t% XcI&’d’gtH:@ c'%lagg Tyr ser &y Ser Thr
Tyr Tyr Asn Pro Ser 50556 Leu yS Ser Arg Val™ Thr Il e ser Leu Asp Thr Ser
Lys S Phe 65707580 Ser Leu Lys Leu Ser ser Val Thr Ala Ala Asp Thr

Al a Q%ﬁl y 18yr 859095 Cys Ala Arg Gu ser Thr Asp Gy Met Asp Val Trp Gy
G ntazﬂthmR100105110 Thr Val Thr Val Ser Ser 115 <210> 67 <211> 325 <212>
DNA <213> Human <400> 67

<400> 54

g]n val Gln Leu Ser Gln

15

Gln Glu Ser Gly Pro Gly val Pro

5 10

Leu Lys

Thr Thr Thr val ITe Ser Ser

30

Ser
25

Leu ser Gly

20

Leu Ser Cys Gly Gly

Asp Tyr Tyr Asn Ile Gln His Pro Gly Leu Glu

35

Trp Trp Arg

40

Gly

Ile Ile Thr

50

Trp Gly Tyr Tyr Tyr Ser Gly Ser Asn Pro Ser

55

Tyr
60

Tyr

Phe
80

Thr Gln

75

Thr Ile val Ala

70

Leu Ser val Ser ser Asn

65

Lys Arg Lys

Ala Thr Ala val

20

Ser Ser val Thr Ala

85

Ser Leu Lys Leu Asp Tyr

95

Tyr

Gln Thr

110

Phe
105

Glu Ala Thr Glu

100

Cys Ala Arg Gly Asp Tyr Trp Gly Gly

Thr val

115

Leu val Ser Ser

55
325
DNA

<210>
<211>
<212>
<213> Human

<400> 55

gaaattgtgt
ctctcctgca
cctggccagg
gacaggttca
cctgaagatt

caagggacac

tgacgcagtc
gggccagtca
ctcccaggcet
gtggcagtgg
ttgcactgta

gactggagat

tccaggcacc ctgtctttgt
gagtgttagc accacctact
cctcatctat ggtgcatcca
gtctgggaca gacttcactc
ttactgtcag cactatggta

taaac
Page 25

ctccagggga
tagcctggta
gcagggccac
tcaccatcag

cctcatcgat

aagggccacc
ccagcagaaa
tggcatccca
cagactggag

caccttcggc

60
120
180
240
300
325



gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctctcctgca gggccagtca

gagt gtt agc agcagctact cctggccagg ctcccaggct cctcatatat ggtgtatcca
gacaggt t EOgIggseygegg gt ct gggaca gacttcactc cctgaagatt PCHABGG35096
ttactgtcag caat atggta caagggacac gactggagat taaac <210> 68 <211> 108 <212>
PRT <213> Human <400> 68 ctccagggga aagagccacc tagcctggta ccagcggaaa

gt agggccac tggcatccca tcaccatcag cagactggag gctcaatgat caccttcggc 60 120
180 24308006325 du lle Val Leu Thr Gn Ser Pro Ay Thr Leu Ser Leu Ser
Pro %;ﬁ ;LS%%,S Gu Arg Ala Thr Leu ser cys Arg Ala Ser G n ser Val Ser Ser
Ser 4§§0Humgn Leu Ala Trp Tyr Gn Arg Lys Pro Ay G n Ala Pro Arg Leu Leu
354045 Ile Tyr Ay Val Ser Ser Arg Ala Thr Gy Ile Pro Asp Arg Phe Ser
50556000ty S8er Ay ser Ay Thr Asp Phe Thr Leu Thr lle Ser Arg Leu Qu
65707580 r. Ly i r y ser Ser Met
ss00s8 1T TaF Bell Fortet P el phe ettt gl e

0105 <210> 70

<211> 118 <212> PRT <213> Human <400> 70 Gn Val Gn Leu Gn GQu Ser Ay
Pro eu Val_Lys Pro Ser G n 151015 Thr. Leu.Ser Leu Thr Cys Thr Val Ser
Gy Gy &H'ATF gnelfelstr & Sthald e M serI e 18 Ty 116 Arg Gn H s

Pro Gy Lys Ay Leu G u 354045
Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu

35 40 45
Ile E%r Gly Ala Ser Ser égg Ala Thr Gly Ile

Pro Asp Arg Phe Ser
60

Thr
75

Ile Ser Arg Leu Glu

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
65 70 80

Tyr Gly Thr Ser Ser

Pro Glu Asp Phe Ala Leu Tyr Tyr Cys Gln His
85 90 95

Ile Thr Phe Gly GIn Gly Thr Arg Leu Glu Ile Lys
100 105

57
355
DNA

<210>
<211>
<212>
<213> Human

<400> 57

caggtgcagc
acctgcactg
cagcacccag
tacaacccgt
tccctgaagce
tccacggacg
58

118
PRT

<210>
<211>
<212>
<213>

<400> 58

tgcaggagtc
tctctggtygg
ggaagggcct
ccctcaagag
tgagctctgt
gtatggacgt

Human

gggcccagga
ctccatcagc
ggagtggatt
tcgagttacc
gactgccgeg
ctggggccaa

ctggtgaagc
agtggtgatt
gggtacatct
atatcagtag
gacacggccg

gggaccacgg

Gln val Gln Leu GIn Glu Ser Gly Pro Gly Leu
1 5 10

cttcacagac
actactggaa
attacagtgg
acacgtctaa
tgtattactg

tcaccgtctc

cctgtcectc
ctggatccgce
gagcacctac
gaaccagttc
tgcgagagaa

ctcag

val Lys Pro Ser GIn
15

Thr Leu Ser Egu Thr Cys Thr val ggr Gly Gly Ser Ile ggr Ser Gly
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Trp lle Ay Tyr Ile Tyr Tyr Ser Gy Ser Thr Tyr Tyr Asn Pro Ser 505560 Leu
Lys ser Arg Val Thr Ile ser Val Asp Thr Ser Lys Asn G n phe 65707580 Ser
Leu Lys Lw028&vo4gHe val Thr Ala Ala Asp Thr Ala Val Tyr PTyUS3®e0IDICYs Al a
Arg Gu Ay Leu Gu Ala Phe Asp Ile Trp Ay Gn @y Thr 100105110 Met Val
Thr Asp ser ser 115 <210> 71 <211> 325 <212> DNA <213> Human <400> 71
gaaattgtgt ctctcctgca cctggccagg gacaggttca cctgaagatt ggagggacca

t gacgoagir ggmgmnamp cﬂeaggptﬂgtkggcmgi Ghy tilygcabyt gea @ggt ggagat

t ccaggcacc g gtgttagc cctcatt?at ctctgggaca ctactgtcag caaac ctgtctttgt
agcagctact gatgcatcca gacttcactc cattatggta ctccagggga aagagccacc

t agcctragibe GTROGRAQERA TYE AGFISEACTY GRGATIHC aRr tBACAS Gag frgact ggag
gctcactt2? cactttcggc <2BO> 72 <211> 10868212> PRT <213> Human <400> 72
GQu lle Val Leu Thr Gn Ser Pro Ay Thr Leu Ser Leu Ser Pro Ay 151015 Qu

Arg Alea Yy sbﬁ*%r‘gef/a'@fﬁrpﬂﬂ AL vaerasH ﬂwrs‘%%r\@]s R&Y cPRIpheer 202530 Tyr Leu
Ala Ta5p Tyr n Lys Pro Ay Gn Pro Arg Leu Lewo

Ser Leu Lys Leu ggr ser val Thr Ala Sga Asp Thr Ala val Tyr Tyr
95

Cys Ala Arg Glu Ser Thr Asp Gly Met Asp val Trp Gly Gln Gly Thr
100 105 110

Thr val Thr val Ser Ser
115

<210> 59
<211> 325
<212> DNA
<213> Human

<400> 59
gaaagtgtgt tgacgcagtc tcctggcacc ctgtctttgt ctccagggga aagagccacc 60

ctctcctgca gggccagtca gagtgttagc agcagctact tagcctggta ccagcagaaa 120
cctggccagg ctcccaggct cctcatatat ggtgtttcca gcagggccac tggcatccca 180
gacaggttca gtggcagtdgg gtctgggaca gacttcactc tcaccatcag cagactggag 240
cctgaagatt ttgcagtgta ttactgtcag cagtatggta gctcaccgat caccttcggce 300
caagggacac gactggagat taaac 325 -
<210> 60

<211> 108

<212> PRT

<213> Human

<400> 60

Glu ser val teu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr Gln GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu
35 40 45

Ile E%r Gly val ser Ser égg Ala Thr Gly Ile ESO Asp Arg Phe Ser

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITle Ser Arg Leu Glu
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354045 Ile Tyr Asp Ala Ser Ser Arg Ala Thr Ay Ile Pro Asp Arg Phe ser
505560 Gy ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Gu
65707580 woao@409a2p Phe Ala Val Tyr Tyr cys G n H's TyPCEHUS2®6/03366 Leu
859095 Leu Thr Phe Ay Ay Gy Thr Lys Val Qu Ile Lys 100105 Page 32
<210%573 <211> 355 <212> DNA <213> Hu <400> 73 caggtgcagc acctgcactg
cagcacccag tacaactcgt ‘tccct gaagc ggccgg acg tgcaggagtc tctctggtgg
ggaaq)ggcct ccct caagag tgagct ctgt gtatggacgt gggcccagga ctccatcagc
ggagtid@attu t“é@d’é"ﬁt?}?ﬂg cﬁ@"c@gt@%g%gg@ﬁté’&rccﬂggﬁgaé t RIgt ggt gat t

gggt acat ct at at cagtag gacacggccg gggaccacgg cttcacagdc cctgtccctc

act act ggaa ctggatccgc attacagtgg gagcacctac acacgtctaa gaaccagttc

t gt atklacthy Phe ogagthﬂEaTd'trgam tectdagrieo@yi20 180 240 300 355 <210> 74
<211> 118 <212398RT <213> Hunen1€200> 74 Gn Val Gn Leu Gn Au Ser Ay
Pro Gy Leu Val Lys Pro Ser G n 151015 Thr Leu Ser Leu Thr Cys Thr Val Ser
Ay Q210&er6ll |l e Ser Ser Ay 202530 Asp Tyr Tyr Trp Asn Trp Ile Arg G n Hi's
Pro G2 %ly§553y Leu Gu 354045 Trp Ile Ay Tyr Ile Tyr Tyr Ser Ay Ser Thr
Tyr '@% 3?&% Ser 505560 Leu Lys ser Arg Val Thr Ile Ser val Asp Thr Ser

Lys Asn G n e 65707580
<400> 61
caggtgcagc tgcaggagtc gggcccagga ctggtgaagc cttcacagac cctgtccctc 60

acctgcactg tctctggtgg ctccatcagc agtggtgatt actactggaa ctggatccgce 120
cagcacccag ggaagggcct ggagtggatt gggtacatct attacagtgg gagcacctac 180
tacaacccgt ccctcaagag tcgagttacc atatcagtag acacgtctaa gaaccagttc 240
tccctgaage tgagctctgt gactgccgcg gacacggecg tgtattactg tgcgagagag 300
gatattgcag gattcgaccc ctggggccag ggaaccctgg tcaccgtctc ctcag 355
<210> 62

<211> 118

<212> PRT

<213> Human

<400> 62

€1n val GIn Leu Gln Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln

Thr Leu Ser Egu Thr Cys Thr val ggr Gly Gly Ser Ile Ser Ser Gly
30

Asp Tyr ;yr Trp Asn Trp ITe Arg GIn His Pro Gly Lys Gly Leu G1ﬁ

Trp gge Gly Tyr Ile Tyr Egr Sser Gly ser Thr g%r Tyr Asn Pro Ser

Leu Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe
65 70 75 80

Ser Leu Lys Leu ggr Sser val Thr Ala Sga Asp Thr Ala val Tyr Tyr
95

Cys Ala Arg Glu Asp ITe Ala Gly Phe Asp Pro Trp Gly Gln Gly Thr
100 105 110

Leu val Thr val Ser Ser
115
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ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 859095 cys

Ala Arg Qu Ay Gn Asn Ay Met Asp Val Trp Ay Gn @y Thr 100105110 Thr

val Thr WD 288704882 115 <210> 75 <211> 340 <212> DNA <2PBF/USQ0m/01350400> 75

gatgttgtga tgactcagtc tccactctcc ctgcccgtca cccttggaca gccggcect cc60

at ct cghgea ggt ct agt ca aagcctcgta tacagtgatg gaaacaccta cttgaattggl20 Page

33 tdMeaggaga ggccaggcca atctccaagg cgcctaattt ataaggtttc taactgggacl80

t ct gggdeec nplagacagatt cagcggcagt gggtcaggca ctgatttcac actgaaaat c240

agca Jt3@g Hifjgt gagga tgttggggtt tattactgca tgcaaggtac acact ggcct 300

ccgt gg@egdt dscggccaagg gaccaaggtg gaaat caaac340 <210> 76 <211> 113 <212> PRT

<213>yadategtgediiieglhy s cdgcd@ cMptctlhgr GrBeaRgolrRghgttader LegoPro Val

Thr Leu Ay 151015 G n Pro Ala Ser Ile ser Cys Arg Ser Ser G n ser Leu Va

Tyr SECTOUHS3099EHAL G ARHITRRICTPR SRS FagFEFopRe qRACTEdaArg1PPo Ay G n

Ser 34 o} t I Ser 1ghy Val Pro

505560 %sé% chgcga@& E%EE?“G!’% dsf)g?&@gc%dgceég oo titRa @s e

657076809BdCagyIvadtad ataIao@ay IAS-coatc CEIC?CWIC«':IQ' yag3grggegs MEHOGA n Ay

ggggg@&@sﬁks@cgga& BEQcftPagl UhgtGofd YR EhY HErdRVal sghu 1le
caagggacac gactggagat taaac 325

<210> 64
<211> 108
<212> PRT
<213> Human
<400> 64

$1u ITe val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GlIn Ser val Ser Ser Ser
20 25 30

Tyr Leu é}a Trp Tyr Gln GIn Lys Pro Gly Gln Ala Pro Arg Leu Leu
40 45

ITe Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser

50 55 60
Gly Ser Gly Ser Gly Thr Asp Ser Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80
Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln Gln Tyr Gly Ser Ser Pro

85 90 95
ITe Thr Phe Gly Gln Gly Thr Arg Leu Glu ITle Lys
100 105

<210> 65
<211> 355
<212> DNA
<213> Human
<400> 65
caggtgcagc tgcaggagtc gggcccagga ctggtgaagc cttcacagac cctgtccctc 60

acctgcactg tctctggtgg ctccatcagc agtggtgaat actactggag ctggatccgce 120
cagcacccag ggaagggcct ggagtggatt gggtatatct tttacagtgg gagcacctac 180
tacaacccgt ccctcaagag tcgagttacc atatcactag acacgtctaa gaaccagttc 240

tccctgaage tgagctctgt gactgccgcg gacacggccg tgtattactg tgcgagagaa 300
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<210> 77 <211> 358 <212> DNA <213> Hunan
ccagggaagg gactacgctg ctgtatctgc ggggat ggaa
ggct ggagtyocawdsgiigaa aaat gaacag cgcactttga
ggttggccgt aggcagattc cctgaaaacc ctactggggc ttggtaaagc aacgcctgga

att aaaagca accatctcaa gaggacacag cagggaaccc ctggggggtc ccttagactc

t gagctade g aaaaaac

gL Ot AL g o LD e il 39

2007/ 8912 CT/ US2006/ 035096 <211> 119 <212> PRT <213> Human <400> 78 QG u
Val %q aI 15 u Ser Ay Gy Gy 10 Leu Val Lys Pro Ay Gy 15 ser
Leu ArzgzLeLpRser Cys Ala Ala Ser Ay phe Thr Phe Ser Asn Ala 202530 Trp Met
Ser T™Z33valHudeg G n Ala Pro Ay Lys Ay Leu Qu Trp Val 354045 Ay Arg Ile
Lys S<e2,rrool>_y566Thr Asp Ay Ay Thr Thr Asp Tyr Ala Al a

<400> 77 gaggtgcagc tcctgtgcag
t ggt ggagtc cctctggatt
t gggggaggc PCAAISLA6AFI096

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln
1 5 10 15
Thr Leu Ser Leu Thr Cys Thr val Ser Gly Gly Ser Ile Ser Ser Gly
20 25 30

Glu Tyr Tyr Trp Ser Trp Ile Arg Gln His Pro Gly Lys Gly Leu Glu

35 40 45
Trp Ile Gly Tyr Ile Phe Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser

50 55 60 :
Leu Lys Ser Arg val Thr ITe Ser Leu Asp Thr Ser Lys Ash Gln Phe
65 70 75 80
Ser Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr
85 90 95
Cys Ala Arg Glu Ser Thr Asp Gly Met Asp val Trp Gly Gln Gly Thr
100 105 110

Thr val Thr val Ser Ser

115
<210> 67
<211> 325
<212> DNA
<213> Human
<400> 67
gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 60
ctctcctgca gggccagtca gagtgttage agcagctact tagcctggta ccagcggaaa 120
cctggccagg ctcccaggct cctcatatat ggtgtatcca gtagggccac tggcatccca 180
gacaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagactggag 240
cctgaagatt ttgcagtgta ttactgtcag caatatggta gctcaatgat caccttcggc 300
caagggacac gactggagat taaac 325
<210> 68
<211> 108
<212> PRT
<213> Human
<400> 68
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gct achach

tcgttcctg

505560 Pro Val
65707580 Leu Tyr

gaggat gct g gggacc
ctattttcat tattcaagaa gcagcgggt a t ggaacagat

F 1:;t C é
7 ALt difardt
<211> 107 <212> PRT <213> Human <400> 80 A u Thr

Al a Phe Met 0 Ser Al a_Thr

Ser d¥h 'ﬂ%le

Lys Ay Arg Phe Thr
Leu Gn Met Asn Ser
859095 TywoQy&/obe12Thr Ay Asp Ay Thr
100105110 Thr

<213%1GUFRD v 2 F4Q0> TP

Leu Val Thr Val Ser Ser 115 <210> 79 <211> 322 <212>
gacac-atectc ag attcagtg
aagg Ggﬁasae% %’gjgt% ggtﬁéag%%t% £ Eq%aggcaéég é:l gacat t gat

SELaPrA

CtCC&

Pro

aTe g

15 Asp

Ile Egr Gly val ser ser égg Ala Thr Gly 1Ile

.Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75

Pro Glu Asp Phe éga val Tyr Tyr Cys Sgn GIn

ITe Thr phe Gly GIn Gly Thr Arg Leu Glu Ile
100 105

<210>
<211>
<212>
<213>

<400>

69
355

69

DNA
Human

caggtgcagc tgcaggagtc gggcccagga

acctgcactg
cagcacccag
tacaacccgt

tccetgaagce

ggcctcgagg

<210>
<211>
<212>
<213>

<400>

70
118

70

PRT
Human

tctectggtgg
ggaagggcct
ccctcaagag
tgagctctgt
cttttgatat

ctccatcagc
ggagtggatt
tcgagttacc
gactgccgceg
ctggggtcaa

ctggtgaagc
agtggtgatt
gggtacatct
atatcagtag

gacacggccg

gggacaatgg

GIn val GlIn Leu GIn Glu Ser Gly Pro Gly Leu
1 5 10

Thr Leu Ser Egu Thr Cys Thr val Ser Gly Gly
25

Asp Tyr ;gr Trp Asn Trp Ile ﬁgg Gln His Pro

Trp gge Gly Tyr Ile Tyr ggr Ser Gly Ser Thr

caac a

éFF \Y

Lys Val

W

Ile Ser Arg Asp Asp Ser
Leu Lys Thr

Lys Asn Thr
G u Asp Thr Al a Val
Hi s Phe Asp Tyr TPCp/US2e06@B99C y

at gt cagcga gat gat at ga

acCca acCagaaacca

c4E ¥t cggcgga

Leu Thr

Pro Asp Arg Phe Ser
60

ITe Ser Arg Leu Glu
80

Tyr Gly Ser Ser Met
95

Lys

cttcacagac
actactggaa
attacagtgg
acacgtctaa
tgtattactg

tcaccgactc

cctgteccectce
ctggatccgce
gagcacctac
gaaccagttc
tgcgagagag
ttcag

val Lys Pro Ser Gln
15

Ser Ile Ser Ser Gly

30

Gly Lys Gly Leu Glu
45

Tyr Tyr Asn Pro Ser
60
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202530 Met Asn Trp Tyr Gn Gn Lys Pro Ay Qu Ala Ala lle Phe lle Ile
354045 G n Qu Ala Thr Thr Leu Val Pro Ay Ile Pro Pro Arg Phe Ser Gy
505560 sewo@§r/0ige12d y Thr Asp Phe Thr Leu Thr Ile Asn REm/USR@6EABIN6 ser
65707580 G u Asp Ala Ala Tyr Tyr Phe Cys Leu G n His Asp Asn Phe Pro Leu
859095 Thr Phe Ay Ay Ay Thr Lys Val Ju Ile Lys 100105 <210> 81 <211>
379 <2l2py PNBr <Krh3va HuRM =490 31 Ap09k9GRACLYs0850EAdt shd 99990aggcC

t t ggt@aagc ct ggagggt c 76ct gagact c60 tccvyt gcag cctct ggatdo cacctt cagt

gact act aca tgagctggat ccgccaggct 120 ccagggaagg ggctggagtg ggtttcatac

at t agiAgL & JLEGLARTEEE seRORAThAGIENBCRYAGHF £l YRRAGYCRE att caccatc

t ccagggaca acgccaagga gt cact gt at 240¢ct gcaaat ga acagest gag agccgaggac
acggccgtgt attactgtgc gagagagggg300 tatagcagtg gct ggtacga ggact actac

tacg t tctg ggac 0, ac cg .t cagldr’9 <210> 82 <211>
126 %28%%%8<%3g9ﬂ&%§?1& 488%?%3 ’tﬁ%ngg%ﬁ%&%‘y@ﬁtﬁ u ser @ y dy Gy
Leu Val Lys Pro Ay Ay 151015 ser Leu Arg Leu Ser Cys Ala Ala ser Ay Phe

Thr P Asp Tyr 202530 Tyr net ser Trp Ile Arg An Ala Pro Ay Lys Ay
Leu (g]e% ?ﬁ){? IA%ﬁﬁﬁéeger Tyr Ile Ser Ser Ser Ay ser Thr Thr Tyr Tyr Al a

Asp Ser Val 505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Lys ser
Leu Tyr 65707580

<210> 71

<211> 325

<212> DNA

<213> Human

<400> 71
gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc 60

ctctcctgca gggccagtca gagtgttagc agcagctact tagcctggta ccagcagaaa 120
cctggccagg ctcccaggct ccicatctat gatgcatcca gcagggccac tggcatccca 180
gacaggttca gtggcagtgg ctctgggaca gacttcactc tcaccatcag cagactggag 240
cctgaagatt ttgcagtgta ctactgtcag cattatggta gctcacttct cactttcggc 300
ggagggacca aggtggagat caaac 325
<210> 72

<211> 108

<212> PRT

<213> Human

<400> 72

§1u ITe val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GlIn Ser val Ser Ser Ser
20 25 30

Tyr Leu é}a Trp Tyr GIn Gln Lys Pro Gly Gln Ala Zgo Arg Leu Leu
40

ITe g5r Asp Ala Ser Ser égg Ala Thr Gly Ile ggo Asp Arg Phe ser

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn His Tyr Gly Ser Ser Leu
85 90 95

Leu Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105
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Page 36 WO 2007/ 040912PCUUS2006/ 035096 Leu G n net Asn Ser Leu Arg Ala Gu
Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Qu Ay Tyr ser Ser Ay Trp Tyr
G u Asp WO2Wymo41312 Gy 100105110 Met Asp Val Trp Gy GPATMESR00610850%r Val
Thr Val Ser Ser 115120125 <210> 83 <211> 337 <212> DNA <213> Hunan
tacctgcaga tctggagtgc agccgggtgg cggacgttcg agccaggcca cagataggtt

aggct gagga gccaagggac tccactctct gagcctcctg gcctccacag cagtggcagce

tgtt t 78aaggtggaa ctcctgatct atgaagtttc gggtcaggga cagatttcac
tattgggggag caaagtat atcaaac caaccggttt actgaaaatc acagcttcct <210> 84
<211221IF2 § PRT <213> Human <400> 84 Asp Ile Val net Thr Gn 15

<400> 73

caggtgcagc
acctgcactg
cagcacccag
tacaactcgt
tccctgaage

ggccagaacg

tgcaggagtc
tctctggtgg
ggaagggcct
ccctcaagag
tgagctctgt
gtatggacgt

gggcccagga
ctccatcagce
ggagtggatt
tcgagttacc
gactgccgeg
ctggggccaa

ctggtgaagc
agtggtgatt
gggtacatct
atatcagtag
gacacggccg

gggaccacgg

cttcacagac cctgtccctc
actactggaa ctggatccgc
attacagtgg gagcacctac
acacgtctaa gaaccagttc
tgtattactg tgcgagagag

tcaccgtctc ctcag

60
120
180
240
300
355

<210>
<211>
<212>
<213>

<400>

74
118
PRT
Human

74

g1n val G1n GIn Glu val ser Gln

15

Leu Ser Gly Pro Gly Leu Lys Pro

Thr Thr Thr val Ile Ser Ser

30

Ser Gly ser Gly

25

Leu
20

Leu Ser Cys Gly

Asp Tyr ;yr Trp Asn Trp Ile Arg GIn His Pro Gly Lys Gly Leu Glu

Ile Ile Thr Ser

50

Trp Gly Tyr Tyr Tyr Ser Gly Ser Asn Ser

55

Tyr
60

Tyr

Phe
80

Thr Gln

75

Thr ITe val Ser Asn

70

Leu Ser val ser

65

Lys Arg Asp Lys

Ala Thr Ala val

90

Ser Ser val Thr Ala

85

Ser Leu Lys Leu Asp Tyr

95

Tyr

GIn Thr

110

Glu Gln val

100

Met
105

Cys Ala Arg Gly Asn Gly Asp Trp Gly Gly

Thr val

115

Thr val Ser Ser

75
340
DNA

<210>
<211>
<212>
<213> Human

<400> 75
gatgttgtga tgactcagtc tccactctcc ctgcccgtca cccttggaca gccggectcee 60
atctcctgca ggtctagtca aagcctcgta tacagtgatg gaaacaccta cttgaattgg 120
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Thr Pro Leu Ser Leu Ser Val Thr Pro Gy 1015 Gn Pro Ala Ser Ile Ser Cys
Lys Phe Ser G n Ser Leu Leu His Ser 202530 Asp Gy Lys Thr Tyr Leu Tyr Trp
Tyr Leu GvO 204704910 Ay G n Pro 354045 Pro G n Leu Leu PC&UBRe06@Bi098/al Ser
Asn Arg Phe Ser Ay Val Pro 505560 Asp Arg Phe Ser Ay Ser Ay Ser Gy Thr
Asp Phe Thr Leu Lys Ile 65707580 ser Arg Val Gu Ala Qu AspG| Val G;C/;Va[r
Tyr Tyecby& da I 2868 38qd | L &Y tALY yighn Ay Tim
Lys val il Lygg‘%%OiOS110%%65%%5%}%5%5%2 e makrdde Y 1800 O
<21 2>t PHRAIKLELISAGAGARAT L cAPWICRE: gagefagoer) ctoekitghgcayeagggaadgdOgcagact ct g
ctgc o o ctg t
O A e B L LS
agccdadaerigtpagtiandt pat@agyar gegmitceagcgt ctcctcag ttggtcaagdogacttctaca
attagtagta tccagggaca acggccgtgt tacgactact ctggagggtc tgagctggat
gt ggtaxbpac mcgccaagaa attattgtgc acggtatgga cctgagactc ccgccaggcet
cattt<¥dflac IdBcact gt at gagagaagga cgtctggggc <210> 86 <211> 129 <212> PRT
<213=4ghafRT

<213> " Human

<400> 76

ésp val val Met Thr GIn Ser Pro Leu Ser Leu Pro val Thr Leu Gly

GIn Pro Ala ggr Ile Ser Cys Arg Ser Ser GIn Ser Leu val Tyr Ser
25 30

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly GIn Ser
35 40 45

Pro égg Arg Leu ITe Tyr Lys val Ser Asn Trp Asp Ser Gly val Pro
55 60 :

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg val Glu an Glu Asp val Gly val Tyr Tyr Cys Met S;n Gly
90

Thr His Trp Pro Pro Trp Thr Phe Gly GIn Gly Thr Lys val Glu Ile
100 105 110

Lys

<210> 77
<211> 358
<212> DNA
<213> Human

<400> 77
gaggtgcagc tggtggagtc tgggggaggc ttggtaaagc ctggggggtc ccttagactc 60

tcctgtgcag cctctggatt cactttcagt aacgcctgga tgagctgggt ccgccaggct 120
ccagggaagg ggctggagtg ggttggccgt attaaaagca aaactgatgg tgggacaaca 180

gactacgctg cacccgtgaa aggcagattc accatctcaa gagatgattc aaaaaacacg 240
ctgtatctgc aaatgaacag cctgaaaacc gaggacacag ccgtgtatta ctgtaccaca 300
ggggatggaa cgcactttga ctactggggc cagggaaccc tggtcaccgt ctcctcag 358
<210> 78
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<400> 86 G n
Ay 15 Ser

354045 Ser Tyr

LAY

Val

G n met Asn Ser

G n Leu 1 Val
Leu Arg Leu ser

Gu Ser dy dy Ay 510 Leu Val
Cys Ala Ala Ser
202530 Tywormea7/8e412Trp Ile Arg Gn Ala Pro Ay Lys Ay PEI/USRW6NBI4 | e

Ile Ser Ser Ser Ay Ser Thr
dy Arg Phe Thr

ddgct gagga gccaagds

Ay Phe Thr

Trp Ay An @y Thr Thr Val

ac

Trp Met Ser Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Gly Arg Ile

50

Pro val

Lys
65

Leu Tyr Leu

Tyr Cys Thr

val
115

Thr Leu

<210>
<211>
<212>
<213>

<400> 79
gaaacgacac

79
322
DNA

atctcctgca
ggagaagctg
cgattcagtg
gaggatgctg
gggaccaagg
80

107
PRT

<210>
<211>
<212>
<213>

<400> 80

1

Asp Lys val Asn Ile Ser Cys Lys Ala S

Lys ser

Gly Arg

GIn Met

85

Thr
100

Gly

Thr val

Human

tcacgcagtc
aagccagcca
ctattttcat
gcagcgggta
catattactt

tggagatcaa

Human

Ser ser

tccageattc
agacattgat
tattcaagaa
tggaacagat
ctgtctacaa

ac

atgtcagcga
gatgatatga
gctactactc
tttaccctca

catgataatt

Glu Thr Thr Leu Thr Gln Ser Pro Ala ;Be Met
5

Phe Thr Ile Ser Arg 9sp Asp Ser Lys Asn Th
70 5

ctccaggaga
actggtacca
tcgttcctgg
caattaataa

tccecgetcac

Lys Thr Asp Gly Gly Thr ggr Asp Tyr Ala Ala
55

r
80

Asn Ser Leu Lys Thr Glu Asp Thr Ala val Tyr
90 95

Asp Gly Thr His Phe Asp Tyr Trp Gly GIn Gly
105 110

caaagtcaac
acagaaacca
aatcccacct
catagaatct

tttcggcgaga

ser Ala Thr Pro Gly
15

er GIn Asp Ile Asp Asp Asp
pPage 35

I[le Tyr Tyr Ala Asp Ser Val
5055 Lyé Met Ser Arg Asp Asn Ala Lys Asn Ser
657Q Leu Arg Ala G u Asp Thr Al a Val
859Q903-Al auMirg A u Ay Tyr Tyr Asp Ser Ay Ser Tyr Tyr

100105110 Tyr Tyr Ay Met Asp Val
115120925 78r <210> 87 <211> 337 <212> DNA <213> Human
at ctagt @paci RGeLOAdR1 L He0eut 6Ty A yCYggigy Lyggmagl e gsTyt gacccagac
agt at agt ca agccaggcca cagat aggtt
gagcctcctg gcctccacag cagtggcagc tgttggggtt caaggtggaa

cceet g9
at gaagt

t gcaaagt at acagcttcct atcaaac

tccactctct

ctgtccgtca

GQYCEL L ey Al RIABRLEr AAFAFRC GhA Hrel géalasAIGL CCt gat Ct

aacggtt c gggt cagg@a cagatttcac actgdhaaatc tattactgca
<210> 88 <211> 112

60
120
180
240
300
322

Lys Pro Gy
Phe Ser Asp Phe

Leu Tyr
Tyr Tyr
Lys Asp Tyr Asp
Thr Val
gatattgtga



<212> PRT <213> Human <400> 88 Asp |l e Val
Ser Val Thr Pro Ay 151015 G n Pro Ala Ser
Leu Leu HvO 28&v04002530 Asp Ay Lys Thr Tyr
SI?/ (Pa'n PBO 354045 Pro G n Leu Leu Ile Tyr du Val
a ro 50556 p Arg Phe Ser ser Ay Ser

e 65707580 %é’rASArg R Ay Asp Val oy
er 859095 Ile G n Leu Pro Arg Thr Phe Ay Gn Q4 hr_Lys

10081490 o1 Oy re8Q1E1n>Ly37 rcgz'sizﬂgwa@%%ﬂ %%I 24%1(5?; 8¥a2a§g? ngchys
tcctgtgcag 3cc!cagggaagg gcaga ?ctg ct gcaaat ga Pat agcagct acggt caccg

t ggt ggagtc cctctggatt ggctggagtg tgaagggccg acagcctgag cgtcacatta tctcctcag
t ggg@@agg.c Adacuirt TlagtLeggialt ene eC(]YaHECaCQ:?"@ Agc BRRIGGACS Bt acgact ac

ttggt cad¥c gactactaca atihgtagta tccagggdfa acggccgtgt tacggt at gg

ct ggagggtc tgagctggat gtggtatttc acgccaagaa attactgtgc acgtctgggg

cct geracly Tgegcicaghe taspatiat abt acucttoatl gtran goegdda asgtaa acc <210> 90
<21165 126 <212> PRT <213> Human 75 bads 80 999

Met Thr
Il e ser
Leu Tyr

Gn Thr Pro Leu Ser
cys Lys Ser Ser Gn
Trp PEI/USRW6EBINIEY S
ser Asn Arg 'he Ser Gy
Ti m Asp Phe Thr Leu Lys
Ay val Tyr Tyr cys Met @n

Leu
Ser
Pro

Glu Asp Ala Ala Tyr Tyr Phe Cys Leu Gln His Asp Asn Phe Pro Leu
85 90 95

Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 10

5
<210> 81
<211> 379
<212> DNA
<213> Human
<400> 81
caggtgcagc tggtggagtc tgggggaggc ttggtcaagc ctggagggtc cctgagactc 60
tcctgtgcag cctctggatt caccttcagt gactactaca tgagctggat ccgccagget 120
ccagggaagg ggctggagtg ggtttcatac attagtagta gtggtagtac cacatactac 180
gcagactctg tgaagggccg attcaccatc tccagggaca acgccaagaa gtcactgtat 240
ctgcaaatga acagcctgag agccgaggac acggccgtgt attactgtgc gagagagggg 300
tatagcagtg gctggtacga ggactactac tacggtatgg acgtctgggg ccaagggacc 360
acggtcaccg tctcctcag 379
<210> 82
<211> 126
<212> PRT
<213> Human
<400> 82
GIn val G1ln Leu val Glu ser Gly Gly Gly Leu val Lys Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr
20 25 30
Tyr Met Ser Trp Ile Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45
ser Tyr Ile Ser Ser Ser Gly Ser Thr Thr Tyr Tyr Ala Asp Ser val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Lys Ser Leu Tyr
65 70 75 80

Page 36



<400> 90 G n Val Arg Leu Val Qu Ser Ay Ay Ay Leu val Lys Pro dy Ay
151015 Ser Leu Arg Leu ser cys Ala Ala Ser Ay Phe Thr Phe Ser Asp Tyr
202530 TywoNpa7/@e412Trp Ile Arg Gn Ala Pro Ay Lys Ay PENUSMW6NBI/al
354045 Ser Tyr Ile ser Ser Ser Gy Ile Ser Ile Tyr Tyr Ala Asp ser Val
505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65707580 Leu A n net Ash ser Leu Arg Ala A u Asp Thr Ala Val Tyr Tyr Cys
8590 &1 mAE AsH BelALyu Ty St cderasperhiSalabiad Tyr TyyrCyssp Tyr Tyr Qy
100105110 Met Asp8val Trp Ay Gn @y Thr Thr val PAr val Ser Ser 115120125
<210> 91 <211> 337 <212> DNA <213> Human <400> 91 gatattgtga atctcctgca
t acCciCaRd 16t @HATY G ROEGIBTY GFpCOIAGTI tAeg THrgaige Cygaclyagt ct agt ca
agccaggcca cagmitaggtt aggct gagd®Sgccaagggac tceéd@tctct gagectcctg
gcctccacag cagtggcagc tgttggggtt caaggtggaa ctgtccgtca cccctggaca
9OCORRCHER AL AY 8% G1996R0RAF AL Va0l hag gdcseral ot atgaagtttc
caaccggt{C 1aggt caggga cagat titeac act gaaaatc 1zfitactgca t gcaaagtac
acagcttcct atcaaac <210> 92 <211> 112 <212> PRT <213> Hunman <400> 92 Asp
Ile yﬁlo>rre§3 Thr A n Thr Pro Leu ser Leu ser Val Thr Pro Ay 151015

<211> 337
<212> DNA
<213> Human

<400> 83 €0
gatattgtga tgacccagac tccactctct ctgtccgtca cccctggaca gccggectec

atctcctgca agtttagtca gagcctcctg catagtgatg gaaagaccta tttgtattgg 120
tacctgcaga agccaggcca gectccacag ctcctgatct atgaagtttc caaccggttt 180
tctggagtge cagataggtt cagtggcagc gggtcaggga cagatttcac actgaaaatc 240
agccgggtgg aggctgagga tgttggggtt tattactgca tgcaaagtat acagcttcct 300
cggacgttcg gccaagggac caaggtggaa atcaaac 337
<210> 84

<211> 112

<212> PRT

<213> Human

<400> 84

Asp Ile val Met Thr Gln Thr Pro Leu igr Leu Ser val Thr ;Eo Gly

1 5

Glin Pro Ala Ser Ile Ser Cys Lys ;he Ser Gln Ser Leu ggu His Ser
20 5

Asp Gly Lys Thr Tyr Leu Tyr ng Tyr Leu GIn Lys Zgo Gly Gln Pro
35

Pro GIn Leu Leu Ile Tyr Glu val Ser Asn Arg gge Ser Gly val Pro
50 55

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser Arg val Glu Ala Glu Asp val Gly 381 Tyr Tyr Cys Met ggn Ser
85

1n Leu Pro Arg Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys
Ile cin Le 100 ? Y 105 110 .

85
<210~ page 37



WO 2007/ 040912PCT/ US2006/ 035096 G n Pro Ala Ser Ile ser Cys Lys Ser Ser G n
Ser Leu Leu H's ser 202530 Asp Ay Lys Thr Tyr Leu Tyr Trp Tyr Leu G n Lys
Pro Gy GvVO2R704684045 Pro G n Val Leu Ile Tyr du Val Bem/uAzmwodsi®sshe Ser
Gy Val Pro 505560 Asp Arg Phe Ser Ay ser Gy ser Ay Thr Asp Phe Thr Leu
Lys %ﬁ 65707580 Ser Arg Val Au Ala Qu Asp Val dy Val Tyr Tyr cys net
095 Thr G n Leu Pro Arg Thr Phe Ay G n @y Thr Lys Val Qu lle
Lys 403610 n<210> 93 <211> 503 <212> PRT <213> Cynonol gus Mnkey <400> 93
Met Thr Leu Gy Ser Pro Arg Arg Ay Leu Leu net Leu Leu Met Al a 151015 Leu

Val Pro ¥ & g4 cVal 3092530 Thr
Cys ﬁa}%gt@asgcgt%gt@gggﬁ g%adsqaé%é tiégt%gé Pr og%lggtcys tga% Glcy 354045 Ala Trp
%/s ﬂ'dUth@dagVattdlfggaﬁljalcai«gcﬁigm o8k tita®aya AgggEia9aPr eFIGERIBE556028 u His Arg

y n Leu Hs Ar r 80 Rgg Thr du
Phe %993\%%%99“'%9@2%@5‘@ %ﬁb a%g?gt%i tgﬁg(%{[sé 8“%%%35 Ara g Asn val
22'( gséa{@ldc%é@dg Eg&hg’%ucgﬁlaatﬁvca? rcEhgggRrea amgccﬁgaaeﬂmatﬁ@ﬂa(ﬁll(ﬂﬁro dy Thr

p Se n Leu a Leu e Le 1 012 eu Leu Al a
Leu VedC2AREDY @GRISCTIAPIGEARIERS af@%gﬁ@fiﬂt @?a@% X\A%abfﬁ 140530lﬁ

tactatgatt cggggagtta ttataaggac tacgactact acggtatgga cgtctggggc 360

caagggacca cggtcaccgt ctcctcag 388

<210> 86
<211> 129
<212> PRT
<213> Human

<400> 86
Gln val GIn Leu val Glu ser Gly Gly Gly Leu val Lys Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala ggr Gly phe Thr pPhe ggr Asp Phe
20

Tyr Met Ser Trp Ile Arg Gln ﬁéa Pro Gly Lys Gly hgu Glu Trp Ile
35

Ser Tyr Ile Ser Ser Ser §1y Ser Thr Ile Tyr g%r Ala Asp ser val
50 5

Lys Gly Arg Phe Thr Met Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Sgp Thr Ala val Tyr ggr Cys
85

Ala Arg Glu Gly Tyr Tyr Asp Ser Gly Ser Tyr Tyr Lys Asp Tyr Asp

Tyr Tyr Gly Met Asp val Trp Gly GIn Gly Thr Thr val Thr val ser
e 11% 120 125

Ser

<210> 87
<211> 337
<212> DNA
<213> Human

<400> 87
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Arg

145150155160 Page 41 WD 2007/040912PCUUS2006/ 035096 Ser

Al a
Cys
Val
Ay
Ile
Ile
Al a
Thr
Thr
Ay
Pro
Ser
Ser
Thr
Asp

Arg Gn Qu Lys Gn Arg Ay Leu Hs Ser Qu Leu Ay A u Ser
Leu Il e Leu Lys
Ser GVO2@74@19¢ Asp Ser Met LeU Ay Asp 165170175 LEeGTHBSR0089p50Ser Asp

Thr Thr Ay Ser Gy Ser Ay Leu Pro phe 180185190 Leu Val G n Arg Thr

8a ys Arg Tyr
ghu f\};glgg%ﬂ%ax%agélcat%%t%@ &d;c g&aGg kcc%:%gé%ségggg&c % %/. Val Lys
PlEt S CcSeagtAraptAs pga@cot @ty Selragfgqthbaaa&%éﬁwmﬁthzb&tggg Alzo Thr G u
u, Leu Ar e. 245250255 Leu Phe Ile

Sect o] Hoctoed borpedlel et @ifediPorachGod30eTh it eu B Lou 11 e
HCSggﬁgmngaga:agdﬁtSc@tygﬁgt byt caydgarBgattecdy addfddacteu @m Arg An
EelCJCGg Pro Hs Leu Ala Leu Ar\_g: Leu Al a Val 290295300 Ser Ala Al a Cys
dU-HIZIH AFICEIP IR STAPLPIE S TR EaphragycapRptalp 8539dtssto 3W Ay Lys
Abgaddtecg\lgicklﬁ@ggaegcag@gt@aa d&ader Arg Asn Val 325330335 bgu Val Lys
Asn Leu Gn Cys Cys Ile Ala Asp Leu Ay Leu Ala 340345350 Val net Hs
G%8Ser Asp Tyr Leu Asp Ile Ay Asn Asn Pro 355360365 Arg Val Gy
I<y§1>6\r g1Fyr Met Ala Pro Qu Val Leu Asp Gu Gn 370375380 Ile Arg Thr

@gEZPheRG u Ser Tyr Lys Trp Thr Asp Ile Trp Ala
13> Human

<400> 88

Thr GIn Thr Pro Leu Ser Leu Ser val Thr

5 10

Pro
15

/1\Sp Ile val Met Gly

Gln Pro Ala Ser Ile GIn His

20

ser
25

Ser Cys Lys ser Ser Leu Leu Ser

30

Asp Gly Lys Thr Tyr Leu Tyr Trp Gln Gln

35 40

Tyr Leu Lys zgo Gly Pro

Phe Ser val

60

Glu val

55

Gln ITe

50

Pro Leu Leu TYyr Ser Asn Arg Gly Pro

Phe Ile

80

Ser Gly ser Thr Phe Thr

70

Asp
65

Arg Gly ser Gly Asp

75

Leu Lys

Gln
95

val
90

Ala Glu val

85

Ser Arg val Glu Asp Gly Tyr Tyr Cys Met Ser

Glu Ile

110

Gln Thr

105

Ile Gln Pro Thr Phe

100

Leu Arg Gly Gly Lys val Lys

<210>
<211>
<212>
<213> Human

<400> 89

89
379
DNA

caggtgcggc
tcctgtgeag
ccagggaagg
gcagactctg
ctgcaaatga
tatagcagct

acggtcaccg

tggtggagtc
cctctggatt
ggctggagtyg
tgaagggccg
acagcctgag
cgtcacatta

tctcctcag

tgggggaggc
caccttcagt
ggtttcatac
attcaccatc
agccgaggac

ctacgactac

ttggtcaagc
gactactaca
attagtagta
tccagggaca
acggccgtgt
tacggtatgg

Page 3

ctggagggtc
tgagctggat
gtggtatttc
acgccaagaa

attactgtgc

acgtctgggd

9

cctgagactc
ccgccagget
catatactac
ctcactgtat
gagagaagga

ccaagggacc

60
120
180
240
300
360
379



385390395400 Phe Ay Leu Val Leu Trp Qu Ile Ala Arg Arg Thr Ile val Asn

Ay 405410415 Ile Val QQu Asp Tyr Arg Pro Pro Phe Tyr Asp Val Val Pro Asn
Asp 42042502007/040912007/ 040912PCUUS2006/ 035096 Pro Ser PRETES20068p50Mt Lys
Lys Val Val Cys Val Asp Gn Gn Thr 435440445 Pro Thr Ile Pro Asn Arg Leu
Al a A<|2610 S r o Val Leu Ser. Gy Leu 450455460 Ala G n nmet nmet Arg G u Cys

Trp Tyg1PrgAsn Pro Ser Ala Arg LeU 465470475480 Thr Ala Leu Arg Ile Lys

Lys Hdi2kewr@ n Lys Ile Ser ASR Ser Pro 485490495 G u Lys pro Lys val Ile
G n 5%33><2u0en 94 <211> 1512 <212> DNA <213> Cynonol gus Mon <400> 94

at gacgighgg ggct ccccgag ggtgacccecg tgaagceecctc tgcaggggge ctacctgeca
aggcaccccc aggaacat cg cccaccgagt tcgtcaacca ctggtgctgg aggccaccca
ct gat@lot ¥yl gcgocyt ya't 6 ggnat gty Glgadiygeggeal agiscPemtcde digaaagcat ¢
gactg]cacca cagggag®gg caggttgcct tgit ggagtg tggcacgdbg agagt gt ggc
cgggagact g agatctacaa gcctcagaca tgacctcccg gagcacggct ccctctacga
aggctsgcten gy 0RUCcCege coagJaACARRGee JPGCRlid Ghr aeCEGEAgh Birt gcatt gc
tacct ggaca tcgg¥aacaa ctggat gag@dagatccgcac tttggectgg tgctgtggga
ctgatgctgc ctggtgacct tgcacagtag aacttgcaca gacagccacc gagcagccgg
gcecctggt ge: SE89aRC U AggCAUCAT Jlore GO Cyd @9y AARCETS 8t Jdct cctcga
ct cagacacg &6gcagct gt agacagaegc gcacacctgc t4scaagagcc ctggctgtga
ggcaccaaga gagtcctata cggaccatcg tgatggcctt ggtgacccag gcacat gtga
JagocACalr aE 1! 460 s00A09RIA0GLHI0R0FHC Y- SHAORANCIR Vit Ocaacc
caacgt gt ¢ gaacagacag cc tggcc ccctgggt gp cgtggdcctg acagcgagct
gggagagt cc tgggggacct cctggacagt tgcagaggac agtggcacgg gcgaagtgtg
gcgg t ca_gtcectggitc acaacatcct cftcatc ctcat cac
gcat tg%%cél ggggpg‘ggg'}%ig?t%&g% Sgcﬁpg%abiys?%%c%ﬂﬂt 385 aacgt get
ggt caagagc tgcactcaca gggcagcgat ggtacatggc acccgaggtg agtggactga

cat ct gggce tgaacggcat cgtggaggac_ tatagaccac ggtgtgtg ctctcaggcc
act gc%g't 8@ &gbaﬁsgcé@ Leg(ﬁq%cggfi Ga'tgpla adéa \?aéggﬁg%gétcngat caagaa ag
Ala Arg Glu Gly Tyr Ser Ser Ser Ser His Tyr Tyr Asp Tyr Tyr Gly
100 105 110

val Ser Ser

Met Asp val Trp Gly GIn Gly Thr Thr val Thr
115 120 125

<210>
<211>
<212>
<213> Human

<400> 91

91
337
DNA

gatattgtga
atctcctgea
tacctgcaga
tctggagtgce
agccgggtgg
cggacgttcg
92

112
PRT

<210>
<211>
<212>
<213>

<400> 92

tgacccagac
agtctagtca
agccaggcca
cagataggtt
aggctgagga

gccaagggac

Human

tccactctct
gagcctcectg
gcctccacag
cagtggcagc
tgttggggtt
caaggtggaa

ctgtccgtca
catagtgatg
gtccttatct
gggtcaggga
tattactgca

atcaaac

Asp Ile val Met ghr GIn Thr Pro Leu ier Leu
1

Page 40

cccctggaca
gaaagaccta
atgaagtttc
cagatttcac

tgcaaagtac

gccggectece
tttgtattgg
caaccggttc
actgaaaatc

acagcttecct

Ser val Thr Pro Gly
15

60
120
180
240
300
337



t gt ggt gccc gacccccacc gat gcgggag gacactacag aatgacccca atccctaacc
tgctggtacc aaaattagca gctttgagga ggctggctgc caaacccctc acagtccaga
cat gaagaayjor8e4egacccggt c 1380 tgcccgactc 1440 gaagcccRaa/UB306/0399¢
95 <211> 1332 <212> DNA <213> Human <400> 95 caggtgcagc tgcaggagtc

999CERRG98 LL9gL938CH Epa

ct ccat gagc
ggagt ggat t
t cgagtt

gactggcgﬁé
ct ggggccag
cccect
caagf§slt
cgt gcacacc
gaccgt gccc
cagcg @ d¢®
cccagtacca
cctcat gatc
ccccgagdtre ¥
gccacgggag
ccaggact gg
ccccahegan
cctgcecccca
aggcttctac

959 GoELEEY

agt ggt gaat actact ggaz ct ggat ccgcl20 dagcacccag
gggtacatct attacagtgg gagt acct ac180 tacaacccgt

i E S P T BB R bl (R RERE oottigacia

ggaaccctgg t caccgtctc ctcagcctcc360 accaaggg cc catcggtctt

Y9 HHY

cac tc c ad

389§géé@'g?e 888?882§&4§8r gcgc
ttcccagctg tcctacagtc ctcaggact c540 tactccctca
t ccagcaact tcggcaccca gacctacacc60 C
ﬂﬁgé?@dﬂd S gggéd¥?g§h©565 atﬁﬁ%gg ﬂ%? %g E?
cctgtggcag gaccgtcagt cttcctcttc720 cccccaaaac
tcccggaccc ctgaggtcac gtgcgtggtg780 gtggacgtga
dgﬁ% ¢ anét G yyhar gtadgal X:%g?: JEgBYBAYS gj"t% EELE)
gagcagt >ca acagcacgtt ccgtgtggtc900 agcgttctca
ct gaacggca aggagt acaa gt gcaaggtc960 tccaacaaag

gg%rﬂgéﬂfeﬁﬁ%&ﬁi}e@%hww tctctggtgg

ggaagggcct
ccct caagag

t gagct ct gt

gct gcct ggt
t gaccagcgg
gcagcgt gt
at cacaagcc
gcccaccgtg
ccaaggacac
gccacgaaga
ccaagacaaa
ccgttgtgca
gcct cccagce

aaaaccahutTMcahaaﬁwaahagggcﬁgcctsyetﬂﬂ@gébaa&éac aggt gt acac
t ccdf8@gagg agat gaccad®yaaccaggt ¢ 1080-8gcct gacct gect ggt caa
cccagcgaca tcgccgtgga gtgggagagc 1140 aat gggcagc cggagaacaa

ct acaag@ccoacacctccca tgctggactc cgacggctcc 1200 ttcttcctct acagcaagct
caccgﬂ%%;cSQagagcaggt ggcagcaggg gaacgtcttc 1260 tcatgctccg tgatgcatga

ggcté%
<2115
<400>

Met Thr
1

Leu val

Thr Cys

Ala Trp

50

Glu His

65

pro Thr

Arg Asn
Gly

Pro

Leu
130

Leu

Arg

93

Met Ala
15

Leu Gly Ser Pro Arg Arg Gly igu Leu Met Leu Leu
5

val Pro Leu Vval

30

Gln Pro Ser Gly

20

Thr Gly Asp Pro Lys

25

Arg

Thr GlIn

45

His Gly Pro Gly

40

Thr Glu Ser

35

Cys Pro Cys Arg Cys

Thr val val Leu val Glu Glu His Pro Gln

55

Gly

Cys
Y 60

Arg Arg

Glu
75

Gly Gly Leu His Leu Gly

70

Arg Cys Asn Arg Cys Arg ggg

val Asn His Ser His Leu Asn

85

Glu Phe Cys

90

cys
95

Tyr Cys Asp

Ala Thr G1n Thr GTu Gln

105

val Glu Pro Ser

110

val ser

100

Leu Leu

Ala Ile Leu val Leu Ala

120

Gln Leu Pro

125

Thr ser Leu

115

Asp Gly

val Ala Gly val val Gly Leu His val

140

Leu
135

Ala Leu Trp Arg

Glu Ser

160

His Ser Glu
155
Page 41

Gln
150

Gln Glu Lys Arg Gly Leu Leu Gly

<210>

Eg%mm%&k99%n gg§Fagaagag cctctcectg1320 tctcecgggta aal332 <210> 96



<212> DNA <213> Artificial <220> <223> The forward prinmer used for cloning
ECD of ALK-1 <400> 96 acggcccagc cggccgaccc tgtgaagccg tct33 <210> 97 <211>
47 <212> WONARAUBH2Arti ficial <220> <223> The reverse pPCRAS2080850p©r
cloning ECD of ALK-1 <400> 97 actaagcttt taatgatgat gatgatgatg ctggccatct
gttcccgd7 <210> 98 <211> 103 <212> PRT <213> Human <400> 98 Asp Pro Val Lys
Pro Ser Arg Ay Pro Leu Val Thr Cys Thr Cys G u 151015 Ser Pro His Cys Lys
Ay $¥oLdhrrieyselALgs @1y sdracTu 1Gys]yThsp \fer 202580 Alal Asreu Val Arg Gu G u
Ay Arg Hs Pro GlA5Au H's Arg A $7Q®ys 354045 Ay ¥sn Leu Hs Arg G u Leu
Cys Arg Ay Arg Pro Thr G u Phe Val 505560 Asn His Tyr Cys Cys Asp Ser His
Leu (M5 LAS T SerP38p \@is HaF Thew1§53687 580 serl clyewed rroAblee Thr G n Pro pro
Ser Au G@n Progc@y Thr Asp dy1859095 G n His W8 His His His Hs 100
<210> 99 <211> 387 <212> DNA <213> Human <400> 99 at ggagacag acacactcct

gctaf gogLa &ngﬁPg%PtVa@lgﬂﬁ GFEa8Int VETaGh 094602 DREYCYFCOLT agcecggecga

ccctgt gaag pgt ct cggg gcccgeonggt gacctgcacgl20s t gt gagagcc cacattgcaa
ggggcctacc tgccgggggg cctggtgcac agtagtgct gl80 gt gcgggagg aggggaggca

cceceRagea CR! %9999Fc9CaRgAT HrIKAF WYIRILH His Gy GTu
210 215 220

ser val Ala val Lys Ile Phe Ser Ser Arg Asp Glu Gln Ser Trp Phe
225 230 235 240

Arg Glu Thr Glu Ile Tyr Asn Thr val Leu Leu Arg His Asp Asn Ile
245 250 255

Leu Gly Phe ITe Ala Ser Asp Met Thr Ser Arg Asn Ser Ser Thr G1n
260 265 270

Leu Trp Leu Ile Thr His Tyr His Glu His Gly Ser Leu Tyr Asp Phe
275 280 285

Leu GIn Arg GIn Thr Leu Glu Pro His Leu Ala Leu Arg Leu Ala val
290 295 300

ser Ala Ala cys Gly Leu Ala His Leu His val Glu Ile Phe Gly Thr
305 310 315 320

Gln Gly Lys Pro Ala Ile Ala His Arg Asp Phe Lys Ser Arg Asn val
325 330 335

Leu val Lys Ser Asn Leu GIn Cys Cys Ile Ala Asp Leu Gly Leu Ala
340 345 350

val Met His Ser Gln Gly Ser Asp Tyr Leu Asp Ile Gly Asn Asn Pro

Arg val Gly Thr Lys Arg Tyr Met Ala Pro Glu val Leu Asp Glu Gln
370 375 380

Ile Arg Thr Asp Cys Phe Glu Ser Tyr Lys Trp Thr Asp Ile Trp Ala
385 390 395 400

phe Gly Leu val Leu Trp Glu Ile Ala Arg Arg Thr Ile val Asn Gly
405 410 415

Tle val Glu Asp Tyr Arg Pro Pro Phe Tyr Asp val val Pro Asn Asp
420 425 430
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ctctgcaggg ggcgccccac cgagttcgtc aaccactact gctgcgacag ccacctctgec300 Page
45 WO 2007/ 040912PCT/ US2006/ 035096 aaccacaacg tgtccctggt gctggaggcc

acccaacctwoeneisggrgca gccgggaaca3e60 gat ggccagc at cat cat eaTUS200648B3¢ <210>

100 <211> 444 <212> PRT <213> Human <400> 100 G n Val Gn Leu Gn Qu Ser
Gy Pro dy Leu val Lys Pro ser Gn 151015 Thr Leu ser Leu Thr cys Thr Val
ser @y SQYP%GGMIVQ%ES&& 5pd LGk WaA025BQyE vh1Tyep BIR @mpTisn Trp Ile Arg G n
Hs Pro Cy 436s G eu Gu 384045 Trp Ile A¢4yr Ile Tyr Tyr Ser Ay Ser
Thr Tyr Tyr Asn Pro Ser 505560 Leu Lys ser Arg val Thr Ile Ser Val AS Thr
Ser bys thehr@ Brﬂ}\%n%éOZé@Q@emaLﬁyp loys U L@ sepeE1yVaky Thr Ala Ala Asp
Thr Al a4gal Tyr Tyr 8590955 Cys Ala Arg G460ser Val Ala Gy Phe Asp Tyr Trp
Gy Gn dy Thr 100105110 Leu Val Thr Val Ser set' Ala Ser Thr Lys Ay Pro
Ser Xl S fed Ioda0n2o Lo A B %Spr%eeemela%r Thy ser Qu Ser Thr
g Leu
Al a %z%a He 3 yJ'O/spL va p Tyr Phe Bgo A u Pro Val
Val Ser Trp Asn 145150155160 Ser Ay AI a Leu Thr Ser Ay Val His Thr
Pro Leu G 16517017 ser y.#h Y, # Ser Ser Va
Thr ¥ ‘]XFOL%%W% 1%15319T EE Gy pear s HY Th Cys Asn val
Asp HIS Lys Pro ser 195200205 Asn Thr Lys Val Asp Lys Thr Val Qu Arg Lys
Cys ¥s Val G u cys
Glu Lys Pro Lys val Ile Gln
500
<210> 94
<211> 1512
<212> DNA
<213> cynomolgus Monkey
<400> 94
atgaccttgg gctccccgag gagaggectt ctgatgctgce tgatggecctt ggtgacccag 60
ggtgaccccg tgaagccctc tcggggcccg ctggtgacct gcacatgtga gagcccacat 120
tgcagggggc ctacctgcca gggggcectgg tgcacagtag tgctggtgcg ggaggagggg 180
aggcaccccc aggaacatcg gggctgcggg aacttgcaca gggagctctg cagggggcgce 240
cccaccgagt tcgtcaacca ctactgctgt gacagccacc tctgcaaccg caacgtgtcc 300
ctggtgctgg aggccaccca aactccttcg gagcagccgg gaacagacag ccagctggec 360
ctgatcctgg gececgtget ggccttgetyg geccctggtgg ccctgggtgt cgtgggectg 420
tggcatgtcc gacggaggca ggagaagcag cggggcctgc acagcgagct gggagagtcc 480
agtctcatcc tgaaagcatc tgagcagggc gacagcatgt tgggggacct cctggacagt 540
gactgcacca cagggagtgg ctcggggctc cccttcctgg tgcagaggac agtggcacgg 600
caggttgcct tggtggagtg tgtgggaaaa ggccgctatg gcgaagtgtg gcggggettg 660
tggcacggtg agagtgtggc cgtcaagatc ttctcctcga gggacgaaca gtcctggttc 720
cgggagactg agatctacaa cacagtgttg ctcagacacg acaacatcct aggcttcatc 780
gcctcagaca tgacctcccg caactcgagc acgcagctgt ggctcatcac gcattaccac 840
gagcacggct ccctctacga ctttctgcag agacagacgc tggagccgea tttggctctg 900
aggctagctg tgtccgcage ctgtggcctg gcacacctgc acgtggagat cttcggtaca 960
cagggcaaac cggccattgc ccaccgtgac ttcaagagcc gcaacgtgct ggtcaagagc 1020
aacctgcagt gttgcattgc tgacctgggc ctggctgtga tgcactcaca gggcagcgat 1080
tacctggaca tcggcaacaa cccgagagta ggcaccaaga ggtacatggc acccgaggtg 1140
ctggatgagc agatccgcac ggactgcttt gagtcctata agtggactga catctgggcec 1200
tttggcctgg tgctgtggga gatcgcccge cggaccatcg tgaacggcat cgtggaggac 1260

Page 43



210215220 Page 46 WD 2007/ 040912PCUUS2006/ 035096 Pro Pro Cys Pro Ala Pro

Pro Val Ala Ay Pro ser Val Phe Leu Phe 225230235240 Pro Pro Lys Pro Lys
Asp Thr LWO0 2081040912 Ser Arg Thr Pro G u val 245250255 TRCT@B20004B50%l Val
Asp Val ser Hi s Gu Asp Pro Au Val G n Phe 260265270 Asn Trp Tyr val Asp
H s r.Lys Pro 7% égg%Ar Gn 'he
ASI 1¥§£§gafﬁ?c ét%traégi‘/aqgt%Fg%ér V2 (] t%g ?9%9 ag/g?gGVaiL s Gn Asp
Trp begodgrddtyghtiagch Watytcdays MCtak&chd;ct@QGG;kﬂadﬁ'Z@gﬁer M3J0 Lys Ay
Leu Pro Ala Pro Ile Qu Lys Thr |le Ser s Thr 325330335 Lyslg(ﬁ Adn Pro
Ar g g‘cﬁtqgtggcgtﬁg%qagﬁrgafmgq_g@g ?grc&gﬁacfcs FRAREHCHEA 6995836 G u met Thr
Lys Ag %c'@gé@}ga@@afagh@ugatﬁha@@ dd V) cal ¥6addc¥agtb 93hftzebadhe1390 Pro Ser
Asp Ile Ala vVall Qu Trp Au ser Asn Gy G n Pro 370375380 G u_Asn Asn Tyr
Lys PhEATH§ROPRAE Pro Met Leu Asp ser Asp Gy Ser 385390395400 PP Phe Leu
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp G n G n 405410415 Gy ASrl Val
Phe SefoLygsSer val met Hs AQu Ala Leu H's ASrl H's 420425430 Tyr Thr G n
Lys Setliled3®Ber Leu ser Pro Gy Lys 435440 <210> 101 <211> 645 <212> DNA
<213§2Fl-§fmaﬁN&4oo> 101
<400> 95
caggtgcagc tgcaggagtc gggcccagga ctggtgaagc cttcacagac cctgtccctc 60
acctgcactg tctctggtgg ctccatgagc agtggtgaat actactggaa ctggatccgc 120
cagcacccag ggaagggcct ggagtggatt gggtacatct attacagtgg gagtacctac 180
tacaacccgt ccctcaagag tcgagttacc atatcagtag acacgtctaa gaaccagttc 240
tccctgaage tgagctctgt gactgccgcg gacacggcecg tgtattactg tgcgagagagd 300
tcagtggctg ggtttgacta ctggggccag ggaaccctgg tcaccgtctc ctcagcctcc 360
accaagggcc catcggtctt ccccctggcg ccctgctcca ggagcacctc cgagagcaca 420
gcggccctgg gctgecctggt caaggactac ttccccgaac cggtgacggt gtcgtggaac 480
tcaggcgctc tgaccagcgg cgtgcacacc ttcccagetg tcctacagtc ctcaggactc 540
tactccctca gcagcgtggt gaccgtgecc tccagcaact tcggcaccca gacctacacc 600
tgcaacgtag atcacaagcc cagcaacacc aaggtggaca agacagttga gcgcaaatgt 660
tgtgtcgagt gcccaccgtg cccagcacca cctgtggcag gaccgtcagt cttcctcttc 720
cccccaaaac ccaaggacac cctcatgatc tcccggaccc ctgaggtcac gtgcgtggtg 780
gtggacgtga gccacgaaga ccccgaggtc cagttcaact ggtacgtgga cggcgtggag 840
gtgcataatg ccaagacaaa gccacgggag gagcagttca acagcacgtt ccgtgtggtc 900
agcgtcctca ccgttgtgca ccaggactgg ctgaacggca aggagtacaa gtgcaaggtc 960
tccaacaaag gcctcccagc ccccatcgag aaaaccatct ccaaaaccaa agggcagccc 1020
cgagaaccac aggtgtacac cctgccccca tcccgggagg agatgaccaa gaaccaggtc 1080
agcctgacct gcctggtcaa aggcttctac cccagcgaca tcgccgtgga gtgggagage 1140
aatgggcagc cggagaacaa ctacaagacc acacctccca tgctggactc cgacggctce 1200
ttcttcctct acagcaagct caccgtggac aagagcaggt ggcagcaggg gaacgtcttc 1260
tcatgctccg tgatgcatga ggctctgcac aaccactaca cgcagaagag cctctcectg 1320
tctccgggta aa 1332
<210> 96
<211> 33
<212> DNA
<213> Artificial
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gaaattgtgt ctctcctgta cctggccagg gacaggttca tgacgcagtc gggccagtca
ctcccaggct gtggcagtgg tccaggcacc gagtgtcagc cctcatctat gtctgggaca

ctgtcttt gvoareiagygga aagagacacc60 agcagctact tagcct ggt RCTABIWaHawad 20
ggt acat cca gcagggccac tggcatcccal80 gacttcaccc tcaccatcag cagact ggag240
Page gg% WO 2007/ 040912PCT/ US2006/ 035096 cctgaagatt caagggacac ccatctgatg
tat ce8s4jadrirAGgARALL BrAICh S0 ¢ FI6RFHRREES oft AiGCagt gt a gact ggagat
agcagtt gaa aggccaaag tcacagagca aagcagacta cgcccgtcac ttactgtcag

t aaac t 9@t ct ggaact aca gacagcaag cgagaaacac aaagagct

cagt ég%ctcéa%ﬁ QQ&?%?@&ECJ@EEQ?Q cg'ngat aacg gacagcacct aaagt ct 3t’c3g
aacaggggag gctcgccgat catctgtctt tgtgcctget ccctccaatc acagcctcag

cct ge@a@gt 9Aagt gt caccttcggc catcttcccg gaataacttc gggtaactcc cagcaccctg
caccé lfag47 <210> 102 <211> 215 <212> PRT <213> Human <400> 102 Gu Ile
val 35 hﬁrfgﬁchl?ﬁ Ser Pro Ay Thr Leu 10

<220> ) i
<223> The reverse primer used for cloning ECD of ALK-1

<400> 97
actaagcttt taatgatgat gatgatgatg ctggccatct gttcccg 47

<210> 98
<211> 103
<212> PRT
<213> Human

<400> 98
Asp Pro val Lys Pro Ser Arg Gly Pro Leu val Thr Cys Thr Cys Glu
1

Ser Pro His Cys Lys Gly Pro Thr ggs Arg Gly Ala Trp g%s Thr val
20

val Leu val Arg Glu Glu Gly 269 His Pro GIn Glu zgs Arg Gly Cys

Gly Asn Leu His Arg Glu Lgu Cys Arg Gly Arg 280 Thr 6lu Phe val
50 5

Asn His Tyr Cys Cys Asp Ser His Leu Cys Asn His Asn val Ser Leu
65 70 75 80

val Leu Glu Ala Thr GIn Pro Pro Ser Glu GIn Pro Gly Thr Asp Gly
85 90 95

Gln His His His His His His
100

<210> 99
<211> 387
<212> DNA
<213> Human

<400> 99
atggagacag acacactcct gctatgggta ctgctgctct gggttccagg ttccactggt 60

gacgcggccc agccggecga ccctgtgaag ccgtctcggg geccgetggt gacctgeacy 120
tgtgagagcc cacattgcaa ggggcctacc tgccgggggg cctggtgcac agtagtgctg 180
gtgcgggagg aggggaggca cccccaggaa catcggggct gcgggaactt gcacagggag 240

ctctgcaggg ggcgccccac cgagttcgtc aaccactact gctgcgacag ccacctctge 300
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ser Leu Ser Pro Gy 15 du Arg Asp Thr Leu Ser Cys Arg Ala Ser G n Ser val
Ser Ser Ser 202530 Tyr Leu Ala Trp Tyr G@n Gn Lys Pro Ay Adn Ala Pro Arg
Leu Leu 380Qa®/MbE2Tyr Ay Thr ser Ser Arg Ala Thr Ay PCE&UB@AIIPIAr g Phe
Ser 505560 Gy Ser Ay ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu GQu
65707580 Pro Gu Asp Phe Ala Val Tyr Tyr cys An dn Tyr Gy ser Ser Pro
8590 r i T, QadaddL gk REa Thr3g@ml Al a
1001%%%%)&&%: tlgr%g&écegrg ¥\?§tag%eéelcl géclgk%ggclsdrﬁgeh ggséér g‘lsep@;g u @n Leu Lys Ser
115120190 cayy areatgitgaSeaatgat Val Cys Leu Leu Asn Asn Phe Tyr o0 Arg Gu
130135140 Ala Lys Val G n Trp Lys Val Asp Asn Ala Leu G n Ser Ay Asn Ser
14515%018651690G n G u ser val Thr Gu G n Asp Ser Lys Asp Ser Thr Tyr ser
Leu K35170445 Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Qu Lys H s Lys
Val 112%?%’85%0 Page 48 Tyr Ala Cys u Val Thr Hi's G n Gy Leu ser ser Pro
val 1y&§U1¥5200205 Ser Phe Asn Arg Ay Gu Cys 210215 <210> 103 <211>
355 <2p@> DY <213> Human <400> 103

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr val ggr Gly Gly Ser Met ggr Sser Gly
20

Glu Tyr Tyr Trp Asn Trp Ile Agg Gln His Pro Gly zgs Gly Leu Glu
35 4

Trp Ile Gly Tyr Ile Tyr Tyr Ser Gly Ser Thr g%r Tyr Asn Pro Ser
50 55

Leu Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe
65 70 75 80

Ser Leu Lys Leu Ser Ser val Thr Ala Sga Asp Thr Ala val ggr Tyr
85

cys Ala Arg Glu ser val Ala Gly phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly
130 135 140

Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val ser Trp Asn
145 150 155 160

ser Gly Ala Leu Thr ser Gly val His Thr Phe Pro Ala val Leu GIn
165 170 175

Ser Sser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro ser Ser
180 185 190

Asn Phe Gly Thr GIn Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser
195 200 205

Asn Thr Lys val Asp Lys Thr val Glu Arg Lys Cys Cys val Glu Cys
210 215 220
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caggt gcagc tgcaggagtc gggcccagga acctgcactg tctctggtgg ctccat gagc
cagcacccag ggaagggcct ggagtggatt tacaacccgt ccctcaagag tcgagttacc

t ccct gaageongeagedvrgt gact gccgcg tcagtggcectg ggtttgacta eCHIFIOoAH09<210>
104 <211> 118 <212> PRT <213> Human <400> 104 Gdn Val Gn Leu Gn du Ser
Gy Pro Qy Leu Val. Lys Pro ser n,151015 Thr u Ser Leu Thr Cys Thr val
ser &Y P@c’yc%%rp'"ﬂ/é‘ﬂasggg FEP ‘@EiyA%E%dz’g@ el"'I'glf"11 !-lp&ﬁ "hEAEN Trp Ile Arg @n
Hs Pro Ay Lys Ay Leu Gu 354045 Trp Ile Ay Tyr Ile Tyr Tyr Ser Ay Ser
Thr Tyr Tyr Asn Pro ser 505560 Leu Lys Ser Arg Val Ti mllle Ser Val Asp Thr
Ser Pye AonLYs fre 4§6552R)7580Le§e?"31'l_% SIS AR T Erprgeg%glé(la Thr Ala Ala Asp
Thr Ala Val Tyr Tyr "859095 cys Ala Arg A u Ser Val a Ay Phe Asp Tyr Trp
Gy Gn dy Thr 100105110 Leu val Thr Val Ser Ser 115 <210> 105 <211> 58
<2123hDNAs<PaBYalrtaTf psn aR1 <SEXOBi <EIBASRNPI9 1Gi1léa¥§1oﬁ1 'Phfer Used for

Cl oning Full - L@ﬁat h 1.12.1 <400%%205 tcttcaagct at atctct agaagccgcc
accat gaaac acctgtggtt cttcctcc58 <210> 106 <211> 46 <212> DNA <213>

Arti fAsciTdp ®220a1<@p3cTyAivill i GliucEal oris Pxsnmata Wyedrifroky<Rsai ng Ful | - Lengt h
1.12.1 <40037306 ttctctgatc “faattccta ctattt’décc ggagacaggg agaggc46

Arg Glu Glu GIln Phe Asn Ser Thr Phe Arg val val ser val Leu Thr
290 295 300

val val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
305 310 315 320

Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr
325 330 335

Lys Gly GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg
340 345 350

Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly
355 360 365

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro
370 375 380

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser
385 390 395 400

Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gln
405 410 415

Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
420 425 430

Tyr Thr GIln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440

<210> 101
<211> 645
<212> DNA
<213> Human

<400> 101
gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagacacc 60

ctctcctgta gggccagtca gagtgtcagc agcagctact tagcctggta ccagcagaaa 120
cctggccagg ctcccagget cctcatctat ggtacatcca gcagggccac tggcatccca 180

gacaggttca gtggcagtgg gtctgggaca gacttcaccc tcaccatcag cagactggag 240
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<210> 107 <211> 48 <212> DNA <213> Artifici al
Used for

Pri ner

<220> <223> Anplification
Cloning Full-Length 1.12.1 <400> 107 tcttcaagct tcccgggagc

cgccaccatyogaeaseueag cgcagctt48 <210> 108 <211> 49 <21PETHN206DIV96

Artificial

O 1 goRUERaRTT dEICRIAE Tha A

<220> <223> Anplification Priner
1.12.1 <400> 108 ttctttgatc agaattctca ctaacactct cccctgttga agctctttg49

%é?tgiétﬁl

Used for Coning Full-Length

0% cA4ed

ggdgga aga“g}cc cc ctctcctg

agpni ¢

ga gg32 <210> 110

<211za@RgaldR yaDbtfyaga i Faadedaatt ogt@gcmexaazzgucuvucagamcgd i gfifucl eot i de

<400> 110 cctacagga c tt a 10> 1 <211> 30
<212S°Hgk9%EH 39¢ %F?g’\gcgitg%ﬁ&ﬂc %@%Hu?‘%i:&g tog?%tc?%ﬁE %Otldébl <400> 111
g9t ggstaeagis aggeciggt taagt arhgcoaeddly dddtceddtt>ggfraa2i@> DNIB0<213>
Artificial <220> <223> Mutagenic A

e ac FRIFIGAIEY SAERATER (FIASATIAg 197 RIS

gon

< >
cl eot i de <400> 112, ot agjat t ca

acgctgagca aagcagacta cgagaaacac aaagtctacg cctgcgaagt cacccatcag 600

ggcctgagct cgcccgtcac aaagagcttc aacaggggad agtgt

<210>
<211>
<212>
<213>

<400>

102
215
PRT
Human

102

Glu Ile val
1

Glu

Tyr

Ile

Gly

65

Pro

Ile

Ala

Gly

Ala

145

Gln

ser

Arg

Leu

Tyr

50

ser

Glu

Thr

Pro

Thr

130

LyS

Glu

ser

Asp

Ala

35

Gly

Gly

Asp

Phe

ser

115

Ala

val

Ser

Thr

Leu

Thr

20

Trp

Thr

Ser

Phe

Gly

val

ser

Gln

val

Leu
180

Thr

Leu

Tyr

Ser

Gly

Ala

85

GlIn

Phe

val

Trp

Thr

165

Thr

Gln

ser

GIn

sSer

Thr

70

val

Gly

Ile

val

Leu

ser

cys

Gln

Arg

55

Asp

Tyr

Thr

Phe

Cys

135

val

Gln

Ser

Pro

Arg

Lys

40

Ala

Phe

Tyr

Arg

Pro

120

Leu

Asp

AsSp

Lys

Gly Thr
Y 10

Ala

25

Pro

Thr

Thr

Cys

Leu

105

Pro

Leu

Asn

Ser

Ala
185

ser

Gly

Gly

Leu

GIn

90

Glu

ser

Asn

Ala

Lys
170

Leu

Gln

Gln

Ile

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Ser

ser

Ala

Pro

60

Ile

Tyr

Lys

Glu

Phe

140

Gln

Ser

Asp Tyr Glu
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Leu

val

Pro

45

Asp

Ser

Gly

Arg

Gln

125

Tyr

ser

Thr

Lys

Ser

ser

30

Arg

Arg

Arg

Ser

Thr

110

Leu

Pro

Gly

Tyr

His
190

Pro

15

ser

Leu

Phe

Leu

ser

95

val

Lys

Arg

Asn

Ser

175

Lys

Gly

Ser

Leu

Ser

Glu

80

Pro

Ala

Ser

Glu

Ser

160

Leu

val

645



<212> PRT <213> Human <400> 113 Gu Ile Val Leu Thr A n Ser Pro Ay 15
<210> 114 <211> 8 <212> PRT <213> Human <400> 114 dn Val dn Leu G@n Qu
Ser Ay MODEAMH0ML5 <211> 21 <212> DNA <213> Artifi ci alPCEABR06AIV36>
Forward Prinmer <400> 115 agcgggccca gagggaccat g21 <210> 116 <211> 28 <212>
DNA <213> Artificial <220> <223> Reverse Priner <400> 116 WO

2007/ 040912PCT/ US2006/ 035096 cagaaaggaa tcaggtgctc ctgggcta28 <210> 117
<211xy2&1a2dys> PNA218P HAkt ¢ Tl G1AlLed 220>se2 238 V=0r war dyer i mer <400> 117
gattatggcc 199ggctccc ccaggaz¥28 <210> 118 <203> 37 <212> DNA <213>
Artificial <220> <223> Reverse Prinmer <400> 118 gggctattga atcactttag

gett chptmH gg;gy%gﬁ? 824 Qg s119 <211> 27 <212> DNA <213> Artificial <220>
<223> Taxjian Probe (101- Prsbe)

<210> 103
<211> 355
<212> DNA
<213> Human

<400> 103
caggtgcagc tgcaggagtc gggcccagga ctggtgaagc cttcacagac cctgtccctc 60

acctgcactg tctctggtgg ctccatgagc agtggtgaat actactggaa ctggatccgc 120
cagcacccag ggaagggcct ggagtggatt gggtacatct attacagtgg gagtacctac 180
tacaacccgt ccctcaagag tcgagttacc atatcagtag acacgtctaa gaaccagttc 240
tccctgaage tgagctctgt gactgccgcg gacacggecg tgtattactg tgcgagagag 300
tcagtggctg ggtttgacta ctggggccag ggaaccctgg tcaccgtctc ctcag 355
<210> 104

<211> 118

<212> PRT

<213> Human

<400> 104

Gln val Gln Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr val ggr Gly Gly Ser Met ggr Ser Gly
20

Glu Tyr ;gr Trp Asn Trp Ile Agg Gln His Pro Gly kgs Gly Leu Glu
4

Trp Ile Gly Tyr Ile Tyr Egr ser Gly Ser Thr g%r Tyr Asn Pro ser
50

Leu Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe
65 70 75 80

Ser Leu Lys Leu ger ser val Thr Ala g1a Asp Thr Ala val ggr Tyr
5 0

cys Ala Arg Glu Ser val Ala Gly Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Leu val Thr val Ser Ser
115

<210> 105
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<400> 119 ccagcacgtc atcgactaca tcaggga27 <210> 120 <211> 22 <212> DNA
<213> Artificial <220> <223> Taqman PCR Priner (1D1-F) <400> 120 aaggt gagca
aggt ggagawore@a4ep20> 121 <211> 21 <212> DNA <213> Arti PCTIUSR006D2V96 <223>
Tagman PCR Primer (IDl-R) <400> 121 ttccgagttc agctccaact g21 <210> 122
<211> § %2> PRT <213> Human <400> 122 Gn Val Gn Leu Gn Qu Ser Ay
Pro %i % nYal Lys Pro Ser G n 151015 Thr Leu Ser Leu Thr Cys Thr Val Ser
2025 QZ39>A$23F1%33:1> 12 <212> PRT <213> Human <400> 123 Ay Gy Ser Ile Ser

Ser <2§ 5 y Tyr Tyr Trp Ser 1510 <210> 124 <211> 25 <212> PRT <213> Human
=300= [0, ! e l. Lys Pro Ser Qu
15101% gﬂ gﬂ'B“ éé?"gl"é‘ul"”rhme'" e forTptlon Fifurelolf 480 242,019,555

PRT ,<40R43>06luman <400> 125 G Ay Ser Val Ser Ser Ay Ay Tyr Tyr Trp Ser
tcttcaagct tgatatctct agaagccgcc accatgaaac acctgtggtt cttcctcc

<210> 106

<211> 46

<212> DNA

<213> Artificial

<220>
<223> Amplification Primer Used for Cloning Full-Length 1.12.1

<400> 106
ttctctgatc agaattccta ctatttaccc ggagacaggg agaggc 46

<210> 107

<211> 48

<212> DNA

<213> Artificial

<220>
<223> Amplification Primer Used for Cloning Full-Length 1.12.1

<400> 107
tcttcaagct tcccgggagc cgccaccatg gaaaccccag cgcagcett 48

<210> 108

<211> 49

<212> DNA

<213> Artificial

<220>
<223> Amplification Primer Used for Cloning Full-Length 1.12.1

<400> 108
ttctttgatc agaattctca ctaacactct cccctgttga agctctttg 49

<210> 109

<211> 32

<212> DNA

<213> Artificial

<220> . ) )
<223> Mutagenic Oligonucleotide

<400> 109
ctccagggga aagagccacc ctctcctgta gg 32

<210> 110

<211> 32

<212> DNA

<213> Artificial

<220> . . .
<223> Mutagenic Oligonucleotide

<400> 110
cctacaggag agggtggctc tttcccctgg ag 32
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1510 <210> 126 <211> 325 <212> DNA <213> Human <400> 126 gaaatt gt gt
ctctcctgta cctggccagg gacaggttca cctgaagatt caagggacac tgacgcagtc
gggccagt csoereiseygct gt ggcagt gg ttgcagt gt a gact ggagat PCEABYPOMBIHI6
ctgtctttgt ctccagggga aagagacacc gagtgtcagc agcagctact tagcctggta
ccagcagaaa cctcatctat ggtacatcca gcagggccac tggcatccca gtctgggaca
gacttcaccc tcaccatcag cagactggag ttactgtcag cagtatggta gctcgccgat
cacctdaggc maaac <210> 127 <211> 108 <212> PRT <213> Hunman <400> 127 du
Ile L1t ed0Thr Gn Ser Pro Gy Thr Leu Ser Leu Ser Pro Gy 151015 Gu Arg
%g;etg':g%gi Gys Arg Ala ser Gn ser Val Ser ser ser 202530 Tyr Leu Ala

Trp Tyr"Gn ncL Pro Ay Gn Ala Pro Arg Leu Leu 354045 Ile Tyr @y Thr
ser se€R0Arg Al a Thr Gy Ile Pro AS Arg Phe Ser 505560 Gy Ser Ay ser Gy
Thr ASg3PhéutpgenieOTigPnyqleoside Arg Leu G u 65707580 Pro G u Asp Phe Al a
val Tyigolyrg 1%15 Gn Gn Tyr Ay ser ser Pro 859095 Ile Thr Phe Ay G n Gy
Thr /ggggl_;,@gtc teagk&yigystdR31B8a<210> 128 <211> 1332 <212> DNA <3d3> Human
<400> 128 caggtgcagc acctgcactg cagcacccag tacaacccgt tccctgaagc tcagtggctg
accaagggcc [ggggccct gg tcaggegetc tactccctca tgcaacgtag tgtgtcgagt
ccceceaggaac g) ggacgtga gtgcataatg agcgtcctca

<212> DNA

<213> Artificial

<220>
<223> Mutagenic Oligonucleotide

<400> 112
gtagtattca ccactgctga tggagccacc 30

<210> 113
<211> 9
<212> PRT
<213> Human

<400> 113
§1u Ile val Leu Ehr Gln Ser Pro Gly

<210> 114
<211> 8
<212> PRT
<213> Human

<400> 114
§1n val GIn Leu §1n Glu Ser Gly

<210> 115
<211> 21
<212> DNA
<213> Artificial

<220> ]
<223> Forward Primer

<400> 115
agcgggecca gagggaccat g 21

<210> 116

<211> 28

<212> DNA

<213> Artificial

<220> .
<223> Reverse Primer

<400> 116
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t gcaggagtc tctctggtgg ggaagggcct ccctcaagag tgagctctgt ggtttgacta
catcggtctt gctgcctggt tgaccagcgg gcagcgtggt atcacaagcc gcccaccgtg
ccaaggacaNOgevasgHaga ccaagacaaa ccgttgtgca gggtccaggaPCTasa00gastIe
ggagtggatt tcgagttacc gactgccgcg ctggggccag ccccctggcg caaggact ac
cgtg ceot cagcaacacc cccagcacca cctcatgatc ccccgagg
gccaggggggxggéégggggéx 8&6@? %agc cttcacagac agtggt gaat actactg%ga
gggt acatct attacagtgg atatcagtag acacgtctaa gacacggccg tgtattactg
ggaacy g ¥éaccgtctc ccctgetcca ggagcacctc ttccccgaac cggt gacggt
ttcc 619 gygct acagt c tccagcaact tcggcaccca aaggtggaca agacagttga
cct gt€@g8ag Aga¢eidiaagt tcccggaccc ctgaggtcac cagttcaact ggtacgtgga
gagcagttca acagcacgtt ctgaacggca aggagtacaa Page 54 cctgtccctc60
ctgg@%%@@cjzgngpkaﬁ&}ac180 gaaccagttc240 tgcgagagag300 ctcagcctcc360
cgagagcaca 2 gtcgfggéac480 ct caggact c540 gacctacacc600 gcgcaaat gt 660
cttcot400+cNAG gt gcgt ggt g780 cggcgt ggag840 ccgt gt ggt c900 gt gcaaggt c960
t ccadPbALPIcGagoctaccageradgatct aat gggcage ttcttcctct tcatgctcéd
tctccgggta gcctcccagc aggtgtacac gcctggtcaa cggagaacaa acagcaagct
t gat gwapvga 1@@ ccccatcgag cctgccccca aggcttctac ctacaagacc caccgtggac
ggct ct2ddac 37aaaaccat ct tcccgggagg cccagcgaca acacctccca aagagcaggt
aaccd :tagﬁgggﬁgg?caa agat gaccaa tcgccgtgga tgctggactc ggcagcaggg
cgcagaagag

<220>

<223> Reverse Primer

<400> 118
gggctattga atcactttag gcttctctgg actgtig 37

<210> 119

<211> 27

<212> DNA

<213> Artificial

<220>
<223> TagMan Probe (ID1-Probe)

<400> 119
ccagcacgtc atcgactaca tcaggga 27

<210> 120

<211> 22

<212> DNA

<213> Artificial

<220>
<223> Tagman PCR Primer (ID1-F)

<400> 120
aaggtgagca aggtggagat tc 22

<210> 121

<211> 21

<212> DNA

<213> Artificial

<220>
<223> Tagman PCR Primer (ID1-R)

<400> 121
ttccgagttc agctccaact g 21

<210> 122
<211> 25
<212> PRT
<213> Human

<400> 122
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agggcagccc gaaccaggtc gtgggagagc cgacggctcc gaacgtcttc cctctccctg <210>
129 <211> 355 <212> DNA <213> Human <400> 129 caggtgcagc acctgcactg
cagcacccayonawadeuegt tccctgaagc tcagtggctg tgcaggagt c PCEUSLYGiogRee
ggaagggcct ccctcaagag tgagctctgt ggtttgacta gggtccagga ctccatgagc
ggagtggatt tcgagttacc gactgccgcg ctggggccag ctggtgaagc agtggt gaat
990t a6l ¢l 2ANCRILAN SRCARINP S 99A0CEE] I (GHd pREAgACRCT of coct c
act act ggaa ctggatceggc attacagtgg g acctac actacgtctijga gaaccagttc
tgtattactg tgcgagagag tcaccgtctc ctcag <210> 130 <211> 503 <212> PRT <213>
Hunaq_<400> 130 Met, Thr Leu Gly Ser Pro Arg Lys Ay Leu Leu Met Leu Leu net
Ala 1570418 SEG L& TR &R ASh Pro val Lys Pro Ser Arg Gy Pro Leu Val
202530 Thr cys rr C&ys Gu ser Pro Hs Cys Lys Ay Pro TimCys Arg Gy
354045 Ala Trp Cys TimVal Val Leu Val Arg Gu Qu Gy Arg His Pro Gn
5055681 uiPs Arg Gy Cys Gy Asn Leu His Arg Gu Leu Cys Arg Gy Arg
65707 SPrggrThr G u Phe Val Asn H's Tyr Cys Cys Asp Ser H's Leu Cys Asn
859098 1Bk s Hisanval ser Leu Val Leu Gu Ala Thr Gn Pro Pro Ser Qu Gn
100105%60 P%ge 55

<400> 1

g1y Gly ser Ile ger Ser Gly Gly Tyr I%r Trp Ser

<210>
<211>
<212>
<213>

<400>

124
25
PRT

124

Human

g]n val GIn Leu g1n Glu ser Gly Pro ggy Leu val Lys Pro Ser Glu

Thr Leu Ser Leu Thr Cys Thr val Ser
20

<210>
<211>
<212>
. <213>

<400>

125
12
PRT

125

Human

§1y Gly ser val ger Ser Gly Gly Tyr I%r Trp

<210>
<211>
<212>
<213>

<400> 126
gaaattgtgt

126
325
DNA

ctctecctgta
cctggccagg
gacaggttca
cctgaagatt
caagggacac
127

108
PRT

<210>
<211>
<212>
<213>

Human

tgacgcagtc
gggccagtca
ctcccagget
gtggcagtygg
ttgcagtgta
gactggagat

Human

tccaggcacc
gagtgtcagc
cctcatctat
gtctgggaca
ttactgtcag

taaac

ctgtctttgt
agcagctact
ggtacatcca
gacttcaccc

cagtatggta
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Ser

ctccagggga
tagcctggta
gcagggccac
tcaccatcag

gctcgecgat

15

aagagacacc
ccagcagaaa
tggcatccca
cagactggag

caccttcggc

60
120
180
240
300
325



Pro
Leu
Arg

145150155160 Ser

Asp
Phe
val
Au
Phe
Asn
Thr
Asp
Al a
Ay
Arg
ady
Asn
Asp

Gy Thr Asp Ay Gn Leu Ala Leu Ile Leu Ay Pro Val Leu Ala 115120125
Leu Ala Leu Val Ala Leu Ay Val Leu Ay Leu Trp H's Val Arg 130135140
Arg GVO2@740918 G n Arg Ay Leu H's Ser Qu Leu G yPAras3e/035096

Leu Ile Leu Lys Ala Ser AQu Gn Gy Asp Thr net Leu Gy

165170175 Leu Leu Asp ser Asp cys Thr Thr Ay ser Gy ser Ay Leu Pro
1&@@@5]1%2 Leu Val Gn Arg Thr val Ala Arg Gdn val Ala Leu val du cys
195200205 Ay Lys Ay Arg Tyr Ay GQu val Trp Arg Gy Leu Trp Hs Ay
X02152201 Seau Vit GAhasaraPrda @y | The Phie SeerLesiebeAPgoSky G u G n Ser Trp
255230235240 APg Gu Thr Gu BE: Tyr Asn Thr Vall>Leu Leu Arg H's Asp

Il e 245250255 Leu Ay Phe Ile Ala ser Asp net Thr Ser Arg Asn Ser Ser
@ R6HA6p 2> Lew skrpcysenrd 1a@aTder Bl seyrvdii sedserHieer Gy ser Leu Tyr
Phe 275280285 Leu G n Arg G232 Thr Leu Qu Pré0H s Leu Ala Leu Arg Leu
val 290295300 Ser Ala Ala cys Ay Leu Ala His Leu Hs Val GQu Ile Phe
Tyr BAPAIAAE320r G1A Gy LYy PrBr@lyAbn e Woaakh SefrceAsp Phe Lys ser

Asn val 3325330335 Leu VakhOLys Ser Asn LewtdG n cys cys the Ala Asp Leu

Leu Al a 340345350 Val

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
65 70

Thr
75

Pro Glu Asp Phe gga val Tyr Tyr Cys Sgn Gln

met Hs ser An Ay ser Asp Tyr
gﬁg grg Gy °nh036p séwég\gamgmrwy kys gﬁ‘BgAsByKr'@%eAicﬁﬂ Pro Gu Val Leu

ITe Ser Arg Leu Glu
80

Tyr Gly Ser Ser Pro
95

Leu Asp the Ay

ITe Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys

100 105
<210> 128
<211> 1332
<212> DNA
<213> Human
<400> 128
caggtgcagc tgcaggagtc gggtccagga ctggtgaagc cttcacagac cctgtccctc 60
acctgcactg tctctggtgg ctccatgagc agtggtgaat actactggaa ctggatccgc 120
cagcacccag ggaagggcct ggagtggatt gggtacatct attacagtgg gagtacctac 180
tacaacccgt ccctcaagag tcgagttacc atatcagtag acacgtctaa gaaccagttc 240
tccectgaage tgagctctgt gactgccgcg gacacggccg tgtattactg tgcgagagag 300
tcagtggctg ggtttgacta ctggggccag ggaaccctgg tcaccgtctc ctcagectcc 360
accaagggcc catcggtctt ccccctggeg ccctgectcca ggagcacctc cgagagcaca 420
gcggcecctgg gctgcctggt caaggactac ttccccgaac cggtgacggt gtcgtggaac 480
tcaggcgctce tgaccagcgg cgtgcacacc ttcccagctg tcctacagtc ctcaggactc 540
tactccctca gcagcgtggt gaccgtgccc tccagcaact tcggcaccca gacctacacc 600
tgcaacgtag atcacaagcc cagcaacacc aaggtggaca agacagttga gcgcaaatgt 660
tgtgtcgagt gcccaccgtg cccagcacca cctgtggcag gaccgtcagt cttcctcttc 720
cccccaaaac ccaaggacac cctcatgatc tcccggaccc ctgaggtcac gtgcgtggtg 780
gtggacgtga gccacgaaga ccccgaggtc cagttcaact ggtacgtgga cggcgtggag 840
gtgcataatg ccaagacaaa gccacgggag gagcagttca acagcacgtt ccgtgtggtc 900
agcgtcctca ccgttgtgca ccaggactgg ctgaacggca aggagtacaa gtgcaaggtc 960
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370375380 385390395400 Phe Ay Leu val
Asn Ay 405410415 Ile Va
Asn ASQ 2400408430 Pro Ser
G n Thr 435440445 Pro Thr

Val
Pro
Gn
Ser
Al a
ser
120
Leu
ser
Lys
Asn
dn
Tyr
Gn

Leu 450455460 Ala A n net net Arg

&éﬂta?r
<21_2> PRT <

Rava

G u Asp Tyr Arg Pro Pro
Phe G u Asp Met Lys Lys VRCTNSRO@pP3Swal
Ile Pro Asn Arg Leu Al a Ala Asp Pro Val
€] Cys Trp r
&%ai%\iaﬂ%&?eﬂ%&%ceﬂ%Cgﬁgaai%%cﬁbt FF%aia;?gaa}_?gg
34:5)%%@48&9&&@'%8& g
> Human <400> 131
VICCTIAE CPras cs 89t @anadBEHTERCTRECAIE N2 B (L CY eI tToR QGQQQEB*X‘SCValllé%r Gy Gy

doh €9 G A2

Au

éa‘%g§ %e{?ggg%%%gzgg% %ch&)ﬁ&a@é&cﬁ Qg?@t{ga%E@

M3 ¢ Oqpghta

<210>
<211>
<212>
<213>

<400> 129
caggtgcagc

129
355
DNA

acctgcactg
cagcacccag
tacaacccgt
tccctgaagce

tcagtggctg

Leu

G 0 SR B o gt

&y Thr

Human

tgcaggagtc
tctetggtgy
ggaagggcct
ccctcaagag
tgagctctgt
ggtttgacta

Leu val

gggtccagga
ctccatgagc
ggagtggatt
tcgagttacc
gactgccgcg
ctggggccag

Thr val

U S8, S8t Vil

a va

ctggtgaagc
agtggtgaat
gggtacatct
atatcagtag
gacacggccg

ggaaccctgg

ser

Thr
%gaég

ser

cttcacagac
actactggaa
attacagtgg
acacgtctaa
tgtattactg

tcaccgtctc

ack®a Galc
n Leu Gn

ser

cctgtecctce
ctggatccgce
gagtacctac
gaaccagttc
tgcgagagag

ctcag

Pro

CEeu

y ser

Leu Trp Gu Ile Ala Arg Arg Thr
"he Tyr Asp Val

&

it

yr Trp Ay
1332

60
120
180
240
300
355

Lys Ile
t&21Qpgd 31 <211>
uSer dy Pro Ay

s Pro Ay
r Tyr Tyr
mtmcsoﬁﬁeﬁam ngsegacb\aggagahgmqlggtawam WatgmpCThﬂZSér Lys Asn

s,

<210>
<211>
<212>
<213>

<400>

130
503
PRT
Human

130

Met Thr Leu Gly Leu Met Met Ala
1

15

Ser Pro Arg Lys Gly Leu Leu Leu

Gln val ser val

20

val Thr Gly Pro

30

Leu Asp Pro Lys Pro Arg Gly Leu

Thr
45

His Gly Pro Gly

40

Thr Glu

35

Thr Cys Cys ser Pro Cys Lys Cys Arg

Ala Thr val val val Glu Glu Gly His Pro Gln

60

Leu
55

Trp
50

Cys Arg Arg

Glu
75

Gly His Leu Gly

70

Glu His Asn Leu

65

Arg Gly Cys Arg Cys Arg Arg

80

val His Ser His Leu Ash

85

Pro Thr Glu Phe Asn Tyr Cys Cys

20

ASp cys

95

Ser Glu Gln

110

Ala Thr GIn Pro

105

val Ser Leu Vval Leu Glu

100

His Ash Pro

Page 55



115120 <210> 132 <211> 108 <212> PRT <213> Human <400> 132 du lie val Leu
Thr G n Ser Pro Ay Thr Leu Ser Leu Ser Pro Ay 151015 Gu Arg Ala Thr Leu
ser cys AVQ2007a4882 G n Ser Val Ser Ser ser 202530 Tyr PREU/UAR@6/DBPITYr G n
Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu 354045 Ile Tyr Gy Ala Ser Ser Arg
Al a Thr y Ille Pro Asp Arg Phe Ser_ 505560 Ay Ser. Ay ser Ay Thr Asp Phe
Thr L@ %ﬁ‘ Tlhl;e“@efﬂ%\r(g“L'e‘ﬂ‘ SES] LeE 7B BBY 151 ¥ %Q%V%&e}éh@% a val Tyr Tyr
Cys Gn Gnl}yr Gy Ser Ser Pro 859095 Ile Thr Phe Gy G n Ay Thr Arg Leu
Gu lle Lys 100105 <210> 133 <211> 96 <212> PRT <213> Human <400> 133 du
Il e VU 2% AtRrLeg Mabéﬂaﬁg aly VFHrLi%GWEieuLBTP 8&s oA y 151015 Gu Arg
Ala Thr Ser Cys Arg Ser Gn Ser Val*’Ser Ser Ser 202530 Tyr Leu Ala
Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu 354045 Ile Tyr Ay Al a
Ser Em Arg GAhaGTEhELYGIn| Arg By LARYpH A gEPhﬁélUSeeu 5065890 &y ser Ay Ser Ay
Thr ‘H Phe Thr Leu THrO | e ser Arg Le 3@ u 65707580 Pr&d@ u Asp Phe Al a
Val Tyr Tyr Cys G n Gn Tyr Ay Ser Ser Pro 859095 <210> 134 <211> 99

Ser Leu ITe Leu Lys Ala Ser Glu Gln Gly Asp Thr Met Leu Gly Asp
165 170 175

Leu Leu Asp Ser Asp Cys Thr Thr Gly Ser Gly Ser Gly Leu Pro Phe
180 185 190

Leu val GIn Arg Thr val Ala Arg GlIn val Ala Leu val Glu Cys val
195 200 205

Gly Lys Gly Arg Tyr Gly Glu val Trp Arg Gly Leu Trp His Gly Glu
210 215 220

Ser val Ala val Lys Ile Phe Ser Ser Arg Asp Glu Gln Ser Trp Phe
225 230 235 240

Arg Glu Thr Glu ITe Tyr Asn Thr val Leu Leu Arg His Asp Asn Ile
245 250 255

Leu Gly Phe Ile Ala Ser Asp Met Thr Ser Arg Asn Ser Ser Thr Gln
260 265 270

Leu Trp Leu Ile Thr His Tyr His Glu His Gly Ser Leu Tyr Asp Phe
275 280 285

Leu GIn Arg GIn Thr Leu Glu Pro His Leu Ala Leu Arg Leu Ala val
290 295 300

Ser Ala Ala Cys Gly Leu Ala His Leu His val Glu ITle Phe Gly Thr
305 310 315 320

GIn Gly Lys Pro Ala Ile Ala His Arg Asp Phe Lys Ser Arg Asn val
325 330 335

Leu val Lys Ser Asn Leu Gln Cys Cys Ile Ala Asp Leu Gly Leu Ala
340 345 - 350

val Met His Ser GIn Gly Ser Asp Tyr Leu Asp Ile Gly Asn Asnh Pro
355 360 365

Arg val Gly Thr Lys Arg Tyr Met Ala Pro Glu val Leu Asp Glu Gln
370 375 380

ITle Arg Thr Asp Cys Phe Glu Ser Tyr Lys Trp Thr Asp Ile Trp Ala
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WO 2007/ 040912PCUUS2006/ 035096 <212> PRT <213> Hunman <400> 134 G n Val Gn
Leu Gn Qu Ser Ay Pro Ay Leu val Lys Pro Ser G n 151015 Thr Leu ser Leu
Thr Cys ™WO20l048er Ay Ay Ser Ile Ser Ser Ay 202530 @Cy/UBRe06DgIIFTr p ser
Trp Ile Arg Gn His pro Ay Lys Gy Leu Qu 354045 Trp Ile Ay Tyr lle Tyr
Tyr é%rs Gy ser -Thr Tyr Tyr Asn Pro Ser_ 505560 Leu Lys ser Arg val Thr Ile
Ser val” Asp Thr ser L§§0A8n G n Phe 65 580 Ser Leu LyASOOLeu ser Ser Val
Thr Ala Ala Asp Thr Ala Val Tyr Tyr 859095 Cys Ala Arg <210> 135 <211> 108
<212¥hPRI1y<2e@vafuben Ted 00y 185 AGh Wirgl &rdvahr LBe T Aéhrclyer Pro Ay Thr Leu
ser Leu ser Pro 4992151015 G u Arg“4Pa Thr Leu Ser &}3 Arg Ala Ser G n Ser
Val ser Ser Ser 202530 Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro
Arg e VEucBh4345Tid ardWroChbio Aha 15erassgevaAng1Abieo BB Adpy |l e Pro Asp Arg
Phe ser 505560 40y ser Ay Ser @¥% Thr Asp Phe T#30 Leu Thr Ile ser Arg Leu
G u 65707580 Pro G u Asp Phe Ala Val Tyr Tyr Cys G n Hs Phe Ay Ser ser

Pro 85908& bzlggl char adheed L\ys%% Ghy vEhr ey Qai-eiligci;uq he #s 100105 <210> 136

Pro Thr ITe Pro Asn Arg Leu Ala Ala Asp Pro val Leu Ser Gly Leu
450 455 460

Ala GIn Met Met Arg Glu Cys Trp Tyr Pro Asn Pro Ser Ala Arg Leu
465 470 475 480

Thr Ala Leu Arg Ile Lys Lys Thr Leu GIn Lys ITe Ser Ash Ser Pro
485 490 495

Glu Lys Pro Lys val ITe Gln
500

<210> 131
<211> 120
<212> PRT
<213> Human
<400> 131

§1n val Gln Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln

Thr Leu Ser Egu Thr Cys Thr val ;er Gly Gly ser Ile ggr Ser Gly
5

Gly Tyr gyr Trp Ser Trp Ile Arg Gln His Pro Gly Lys Gly Leu Glu

Trp gge Gly Tyr Ile Tyr Egr Ser Gly Ser Thr g%r Tyr Asn Pro Ser

Leu Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe
65 70 75 80

Ser Leu Lys Leu ggr Ser val Thr Ala Sga Asp Thr Ala val ggr Tyr

Ccys Ala Arg Gly Ile Ala val Ala Gly Tyr Phe Asp Tyr {rp Gly GlIn

Gly Thr Leu val Thr val Ser Ser
115 120
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<211> 5 <212> PRT <213> Human <400> 136 Ay Tyr Tyr Trp Ser 15

WO 2007/040912

<210> 132
<211> 108
<212> PRT
<213> Human
<400> 132

§1u ITe val Leu

Glu Arg Ala Thr
20

Tyr Leu Ala Trp
35

ITe Tyr Gly Ala
50

Gly Ser Gly Ser
65
Pro Glu Asp Phe

ITe Thr phe Gly

<210> 133
<211> 96
<212> PRT
<213> Human

<400> 133
Glu Ile val Leu
1
Glu Arg Ala Thr
20
Tyr Leu Ala Trp
35
Ile Tyr Gly Ala
50
Gly Ser Gly Ser
65

Pro Glu Asp Phe

<210> 134
<211> 99

Thr

Leu

Tyr

ser

Gly

Ala

85

Gln

Thr

Leu

Tyr

ser

Gly

Ala
85

GIn

ser

Gln

ser

Thr

70

val

Gly

GlIn

sSer

Gln

ser

Thr

70

val

ser

Cys

GIn

Arg

55

Asp

Tyr

Thr

ser

Cys

Gln

Arg

55

Asp

TYyr

Pro

Arg

Phe

Tyr

Arg

Pro

Arg

Phe

TYr

Gly

Ala

25

Pro

Thr

Thr

Cys

Leu
105

Gly

Ala

25

Pro

Thr

Thr

Cys

Thr Leu Ser
10

Ser GIn Ser

Gly Gln Ala

Gly ITe Pro
60

Leu Thr Ile
75

Gln Gln Tyr
90

Glu Ile Lys

Thr Leu Ser
10

Ser GIn Ser

Gly Gln Ala

Gly Ile Pro
60

Leu Thr Ile
75

Gln Gln Tyr
90
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Leu

val

Pro

45

Asp

ser

Gly

Leu

val

Pro

45

Asp

ser

Gly

Ser

Ser

30

Arg

Arg

Arg

ser

ser

sSer

30

Arg

Arg

Arg

ser

Pro

15

Ser

Leu

Phe

Leu

Ser
95

Pro

15

Ser

Leu

Phe

Leu

ser
95

PCT/US2006/035096

Gly

Ser

Leu

Ser

Glu

80

Pro

Gly

Ser

Leu

ser

Glu

80

Pro



WO 2007/040912 PCT/US2006/035096

<212> PRT
<213> Human

<400> 134

$1n val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gln

Thr Leu Ser Egu Thr Cys Thr val Sgr Gly Gly Ser Ile Sgr Ser Gly
2 3

Gly Tyr gyr Trp Ser Trp Ile Arg GIn His Pro Gly Lys Gly Leu Glu

Trp §8e Gly Tyr ITe Tyr Egr Ser Gly Ser Thr T%r Tyr Asn Pro Ser
6

Leu Lys Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe
65 70 75 80

Ser Leu Lys Leu ggr Ser val Thr Ala Sga Asp Thr Ala val ggr Tyr

Cys Ala Arg

<210> 135
<211> 108
<212> PRT
<213> Human

<400> 135
g1u Ile val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

Glu Arg Ala ghr Leu Ser Cys Arg é]a Ser GIn Ser val Ser Ser Ser
0 5 30

Tyr Leu éga Trp Tyr Gln Gln L%s Pro Gly Gln Ala Pgo Arg Leu leu
4 4

Ile T%r Gly Ala ser ser égg Ala Thr Gly Ile 250 Asp Arg Phe Sser
5

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80

Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln His Phe Gly Ser Ser Pro
85 90 95

Ile Thr phe Gly GIn Gly Thr Arg Leu Glu Ile Lys
100 105

<210> 136
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<211> §
<212> PRT
<213> Human
<400> 136

g1y Tyr Tyr Trp ger
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