1 2 APR 2005 WD 02/30986 PCT/USQJ/ 32140 -1- HUMANI ZED ANTI - LT- 13- RAPR 2005
ANTI BODI ES RE PLICATIONS This is a continuation-in fosPfaadde S S N
60/ 299, 987, WEPSQDJUW 21, 2001 which is a continuati oﬁn Spé.l’t of

US S N 60/275 289, filed on March 13, 2001 which 5 is a
continuation-in-part of U S.S. N 60/240, 285 fil ed on Oct ober 13, 2000. The
entire disclosure of each diUMASNILEA AN ot ] pAat i ons are

i ncor porated herein by re}‘erenceR 71k gfpﬁgﬁﬂ&ly NTI ON Thi s invention
rel ates generally to humani zed anhggoﬁ:ﬁeli%*spvwﬁt‘gor the 10 lynphot oxin-
beta receptor (LT-(3 ND OF ho oxi, ta
receptor (referred tgﬁ%lésr“eclo RTREtgnRAn %“HQ;FU gf@?ggg\é% ‘Eq%)ﬂn ”nf:uﬂnpﬁnecrom s

factor famly whitdh xha&nanmbh-ndp@cdsmbedM@bmﬂmghmeﬂ ohmandemelzmprmm of
the i Mmune system and in the functijonal rrgl nt enance of a nunber _of cells in

the 15 i mune sy$t RMHEPRITRG o M- ¥-P L PH R4 ¢edvd et PR Ocobtis! SatffVa ThiMHEr of
stromal cell tyRESIosrMVBE QU Re Sbredlid atén itronRﬁEmc&%@mﬂe@%efeﬂn&%ﬂ Known
ligands to the LT-(3-R include LTal/ 2 an a second ligand called LI GHT
(Mauri et al. |nffeisheey 8:21 (1998)). Activation of LT-(3-R has been shown
to induce the apoptotic death of } | lines in vivo
(PCT/ US96/ 01386) . Treatment with ggé”% THETS 118 k| vating 20 agents, such
as specific humanl zeafhnamvrzntl_oﬁ-x{l&e@eamalljotmdiuesmizmtldoctletmsecm@o faseul for
treating or red xdvance n.Severity or effects of neoplasia in
subjects (e.Y§ Ll &%’ﬁﬂ’fé’)pe “SWR&FII&R?HE | NVENTI ON The present invention
provi des humanl zed anti - | ynphogaxkeRmIND cgcent ;vvENTioNS (3-R) anti bodi es
and net hods of using these antibodies to treat or reduce the advancenent,
severity or effects dfympeoptindetardcppteifbjfetaddo peeigas LRdrihs p megperifthecal |y,
the invention e t i Yy o]
he ekl on CTREAAERR; BUPRI S ARDRLY LBl BB LGB ke i
conpl enment ary debfealnmmnengtene.gidomme(ﬂlefchmeﬂimlayuteamcnofamimbelreéctedjumsthem to 34,
50 to 56 30 gnd .89 to 97 o heav enent ary
det er m ni ng 1r%egl gHene %i/é&e{"d%%““gg ml\prdena”“crceeg?atﬁjé’snu ef%r}asggmal% b86566 and
99 to 109 of SEQvla@urNaoezalamﬁlnuuiom rRddisbilen(8b7). Easin hned(®.te 1I5-p& 3, 4, or
5) of the following residues inits light chain: 1 2 APR 2005 WD 02/ 30986
PCT/ U501/ 32140 KacluidpdXod 88 andgeecaptilisepd callsd LIFHT @dawi ek lpeny 8121 2, 3, 4,
or 5) of thefoII n _ | E 4 MB9
and VO3 (Kabul 6%:)’!’ %ﬁgvanggﬁtﬁ %2'1%1 b'e&r?shla@ﬁ\{c}ﬂngtn:@ thk: apothhc J%Q‘n ofpé %n
cancer cell lines in vivo (PCT/US96/01386). Treatment with agonist LT-f-R activating

20 agents, such as specific humanized anti-LT-B-R antibodies, would thus be useful for
treating or reducing the advancement, severity or effects of neoplasia in subjects (e.g.,
humans).

SUMMARY OF THE INVENTION

The present invention provides humanized anti-lymphotoxin beta receptor (LT-
25 B-R) antibodies and methods of using these antibodies to treat or reduce the
advancement, severity or effects of neoplasia in subjects (e.g., humans).

Specificully, the inQention embraces a humanized antibody that specifically
binds to LT-B-R (e.g.. human LT-B-R). This antibody comprises light chain
complementary determining regions deflined by amino acid residues 24 to 34, 50 to 56

30 und 89 1o 97 of SEQ ID NO: |, and/or heavy chain complementary determining regions
defined by amino acid residues 3] to 35, 50 to 66 and 99 to 1‘09 of SEQ ID NO: 2 and

in addition at least one (e.g.. 1, 2, 3. 4, or 5) of the following residues in its light chain:



The humani zed anti body of this invention may conprise a |ight chain variable
5 domai n sequence defined by amino acid residues | to 107 of SEQ | ) NAPRBI005
and/ or a heavy chain vari abl e domai n sequence defined by am no acid

residues 1 tg, dﬁt SEQ 1D NO 16. The humani zed anti bodycfeswi8big® conpri se
t he sane heavy an | ight chain polypeptide sequences as an anti body
‘produced by cell I|ne E46. 4 (ATCC patent _ deposit designation PTA-3357) or

cell line E77.4 , Ggatent deposi t desi?gnati on 10 3765). 1 n anot her
embodi ment , t he3: u‘l‘rbt’ﬁ Q8° antt Y Podi ! 1stoRs €& miertt: 8h5)s‘l§l§§'t a1y retains

the binding prepesdiess RhyydhginPEI7eRio, A0S iNe@hd V93 (RBSt BIFRRGIgENT T he.
humani zed antibody of thi's invention binds to LT-O-R with a functi onal

affinity, for ¢azendaele, of about 1 pMto about 10 pM alternatively, about

10 pMto about 20 out
alternatively, abouMegngn CG%E”{?%{J%{P ‘A‘%%V%l‘qé’ﬁtm“% F‘M/ée 3 I%PH bnﬁ'tqm%é pMto
- about 50 pM addneimatjuaned Qeﬁnabmmmﬁd)acm\ﬂeixmeah)mmlomsmIDaIN®§rana'brveI Yy,

about 60 pM to abo t. 70 al ternativel. about 70 M to M and
al ternati \I?el y, 7531% ‘"8"(5”8% i‘%““é’bﬁ?ﬂ'fe”%ﬁfiﬁﬁd RAHEP RS 374 é‘d?eﬁr‘@? ?ﬁg%%g‘ofl nity

is measured by KOGS. TRe RGEAFAABIBON hiy df@é%ﬁﬁnbﬁse&he Q]%dh@a\ﬁyl’h(ﬁﬂ/bxelﬁvhenbOdi ment ,
the humani zed anti body of this invention is |ink i nmunot oxin (e.qg.

ricin A chain 4Rt Hﬁéyé’ﬁﬁiblﬁé‘?ﬂﬁgncﬁ)%laﬂ)‘““b?%mH@H?ﬁﬁilp&@di' ‘a'ﬁtEi“Bé(WTS? PAER; 5

invention can &psQ: RSichdidkFALRR £ BEMMEREY aRﬁQ‘tCCpaQB%p&s‘ﬁ BsignafEh | anyci n,
SFU, Vinblastine, Actinonycin D, Etoposide, G splatin, Mt hotg'r exate and

Doxor ubi ci t9 o$76t'5b a radi oi sotype. The present |nvent| on al so enbraces a

combi nat i on t her apy Lk &Rod; Bk 35 1ARKARS Sl A MHIRRLARY ARk hady of the

present invention I mmunot’oxin 1's use n comnbi nati on
W th a humani zetirante hodiye obpertee optrheszemt antntmlerln borerntdvidoient $e himénéddt o a

chenot her apeut i The pre I n furth enbraces a cgonposition
suitable for ﬂ&ﬁb?f’y ‘{qrﬂ?ﬂ 'i“ES?{P‘PBgagerBME g’ Yrdiopa ﬁ‘g\}]‘tﬁ LS t hat :
over expresses 4hbpR HEPLHoS ngpm)altanmu@@nm@moagmmaﬂel JﬂmtdltaﬂﬁineB/lther 30
al one or linked to a _imunotoxin or chenot hezpéi)eutl o

and
cyt ot oxi ¢ fact 810ut 20RM i 3HPeOMM, iaHera%am@oeﬂp foaBogt$0 é’gﬂ@é’af'l’ﬁ%r vol-ume

upon admi ni str g, t f o for
i nstance, TNF- %h%r—ﬁm t&%%m mﬁhem&h%%%ﬁgg 8 t°1a%§&tﬁ?>£wy’“é‘m’vy‘9

PCT/ U501/ 321402bogt 60 ILMZJ ﬂbMtt@rméwltmtyelyMbeutd@UM m@beuthQcpM)mndmy by a
chenot her apeut j, { : nst ance,
Adri anyci n, bﬁ”%lf ﬁ%’(é‘ (?ll negpﬁﬁﬁnﬁ%ﬁ%ﬂeﬁm E\t%gumx%?] Qﬁg‘{g% nxquu éd

Met hotrexate ahij/Eﬁﬁ(UTagbur(ianne wikhExamild body of this invention can be for
i nstance, g whole gnti l?l-'heé éi

e - wth 5t full 1engt chai ns and
two full |éhgth healy"€ S’d'ﬂfnt%‘@h‘i”@&zﬁﬁnt@ﬂ@ of i E)rétlon?hl ned i%gaﬂll | gD,
leG, 1gQ&2, lgiadnunogleh (elgdBcinlgMainand Pidddbinatldven.MBid hlafiized dntibedypfbe an
ant i gen- bi ndi n% f.r a%rrent ) % Fab, F(ab')2, and Fv) of a whol e_anti body.

is invention can also be linked to a chemotherapeutic drug (€.g., Adriamycin, SFU,
Vinblastine, Actinomycin D, Etoposide, Cisplatin, Methotrexate and Doxorubicin) or to
aradioisotype. The present invention also embraces a combination therapy in which for
25 instance, the humanized antibody of the present invention which is linked to an '
immunotoxin is used in combination with a humanized antibody of the present
invention which is linked to a chemotherapeutic drug. The present invention further
embraces a composition suilaible for administration to &« mammal (ie human) having a
tumor that overexpresses LTBR comprising 2) a humanized anti- LTBR antibody either
30  alone or linked to a immunotoxin or a chemotherapeutic drug and b) a cytotoxic fuctor,

each present in amounts effective 1o reduce tumor volume upon administralion to the

mummal. The cytotoxic fuctor may include for instunce, TNF-ct, TNF-3, IL-1, INF~y,



Enbraced in this inventi on are al so ,é conposition conprising a 12 APR 2005
phar maceut i caNQ §308ecept abl e carrier: an isol ated nucl ei c PaEVEIE8HHri si ng a
codi ng sequence for SEQ ID 10 NO 8; an isolated nucleic acid conprising a
codi ng sequence for SEQ ID NO 16; an isglated nucleic acid conprising a
codi ng sequenqge.f HitetNevdly, ARley@RRicTaddé: iy BntchipsiieraRuedyagdThyy cell 1ine-
E46. 4 (ATCC patent deposit designation PTA-3357) or cell line E77.4 (ATCC
pat ent deposi tcheraihgaralioHugTeBIclugh o yBlaatee AdmrRycay eF&cY a0 ledi®pr i si ng a
codi ng sequence. f.00,&Lihe BEAYYdeCOIINiOMARBNL RADLBRadIHced by cel | 1ine
E46. 4 (ATCC 15 Cﬁ'&?’e%t‘ gép‘og*t “Hash gnation PTA-3357) or cell |ine E77.4 (ATCC
pat ent deposit dedhgmatbpdyof3NEB)entian cirslsl b adtantech Gh@leakttill@_dltﬁwpwi”si ng a
el d conpri'el oA LisbER Y i Mol R el R B G e NG 16,
Enbraced wi t hisabtype (pgagenisD, RGeNkGo/iz@s ds@h IgE ceh !l sndflp O cledmatibvtipnes t hat

produce 20 humani zed antj-LT(3R antjbody, .included, for instance, cell l|ine
E46. 4 (ATCC patBRE 2" %ﬁﬂﬁ‘f“!ﬁa-éeéi‘%ﬁaiéee‘{n%ﬂ‘g@&ﬁgg%‘*e&h"% A ( ATCC
pat ent deposi tEH8sd=gnthisQfvenFoHaD alsd NcoPosi8HDQMBRE abhema&lulicdiiyne produces
from about 250ng/L to about 300 /L of said antibody, alternatively, the
cell line pr oo‘tﬁé@éﬁbfercéﬁ'ieéﬁbtff)'a@éﬂ;%?'F_“t‘@)m%t‘ili‘g agsgingparese fg SEQ IBnt i body,

al ternati vgl y, NOREafRbhted hiReiPLRAYESRsiHE PBIARAM LA BT NR1@2hput 400

ng/L of said antibody, alternatively, the cell Tine produces from about
400ng/ L to aboselatddauchyc gcid aofmpysingl endirigsegigncedpit the hglttichast ¢f antanbbagiel | |1 ne

produces from. 4501 algﬂy [ L. .0 i antd-bos -

al ternatively, 1? g&%t@i LIéﬂIrlTl?éflgét()_t'f#\o ‘ucé:?s{é?rge m 5%6815’%2@%% %5![7282%8“6 550 ng/L
of sall d anti Bdﬁﬁii.@(m\d“(m ?Mh?ﬁpb&lteigylgndtlhg3;@;|dn rn]sioﬂzm»ﬂi mmkadmcﬂ&ofnpom@daouth
550ng/ L to about,. 600 sai d, ant i body. e 30 concentrati t he

ant i body pr oducggﬁ‘gﬁf/qugﬁcélr%rgﬁ’ﬁ hegyyshainiod %’Eﬂ‘i&ryeo ch@ed;byhcﬁﬁ\lf'éfégaé‘?%fécf rom a

10 day f edisbatgienctdpbsit @sigldtien PTASEHT) dr B EIel BIN.4ghTCOpaeyi agssia met hod of
treating or reducing th advancenent, severity or effects of neoplasia in a
subj ect (e.g., em&w??)’ e i'§>%Fg'inf%*e'Apﬁdfef@B”S-"éaC&&Wﬂﬁ?@f‘éﬁﬂifwgewef he

subj ect an eff p¢hi HSEYDUID:804nd3R isRREddREYic QEid bbrhSrisiipeRtIn@Requéite 1&F f ECti Ve
amount of the conposition can be adm nistered in one or nore dosages. In 5
anot her enbodi eftes tH@0 pF FE@H NOhlbent i on provi des a nethod of treating or

reducing the adva@ﬁ%@&wggiﬁm%rpirésynt%veﬁtﬁcjn%?%]ﬁsoq;eﬂglﬁ&glcaﬂiﬁefsiftlﬂxt oSl ect

(e.g., human) conpri sing mnistering to the subject an effective anount
of an antiBodyhuwfanizkd sntirlikfEnantibedyaimdiuded, &y irotaooei celiflae Bd6.4 (FRECEyteat oxi ¢
factor may include

or instan TNE- ¢t v - | NFE-y, .| L-2.
Aernat fvel y SRS eoRst S PEAPED 4P sl s SATG risp BRI B The 10
chenot her apeut 375¥ My gné@ybodingehiitie cdlidmeiprsiiedd ¢em addit 230meilnp abdut300

Vi nbl astine, Actinonycin D, Etoposide, Cisplatin, Mthotrexate and
Doxor ubi ci n. gﬁg@r@?%mbpﬁw @Q"@gv#ﬁé‘-ﬁﬁﬁwgﬁﬁdﬁeﬁﬂ?@ aiwtégm/ﬁrt%d) and.

Figure | B (sol 4RLEI0ShOMNES s3iddhBtay Qe @)t R 1yOMe CéIT ¥neQhoduW¥ Dok @idus. MCBE! |
(murine) (dianmond), huCBElI 1#2 (humani zed anti-LT-(3-R |
25 350mg/L to about 400 mg/L of said antibody, alternatively, the cell line preduces from
aboutl 400mg/L to about 450 mg/L of said antibody, altematively, the cell line produces
from about 450mg/L to ubout 500 mg/L of suid antibody, allematively, the cell line
produces from about 500mg/L to about 550 mg/L of said antibody and alternatively, the
‘cell line produces from about 550mg/L to about 600 mg/L of said antibody. The
30  concentration of the antibody produced by the cell lines is measures as a harvest titer
from a 10 day fed batch culture.
The present invention also provides a method of lreating or reducing the

advancernent, severily or effects of neoplasia in a subject (e.g.. human) comprising



15 anti body conprising version 2 of the |ight chain (VL#2)and version 2 of
the heavy chain(VH#2)) (circle), huCBEl 1#4 (humanized anti-LT-0-R antibody
conprising version 3 of the Ilght chain (VL#3) and version 4 of 1thAPH#&y
chain (VH#4)) (star). Figure 2A (captured) and Figure 2B (soluble) shows a
graph of 1L-8 agonismon A375 cells. nCBElI | (dianonds), huCBE11#2

(humani zed anti-LT-f3-R anti body 20 conps#i-sing version 2 of the light chain
(VL#2) and version 2 of the heavy chain(VH#2)) (circle), huCBElL 1#4

(hunani zed ar?t’FWLSFQ’Dl&:EOé‘?ﬁ%”BEGW% iyesamppynt ofedngangpody ofthis fyentigThtAt hai n
(VL#3) and V%‘?f%!:t% afhoRhe dfie & 1t1%P@5ﬂqbe(Mrmhi§t@e)d lﬁ%}x@%ge%o?ég§ %, shows a
graph of tunor vol unme versus adm ni stration tT1angles), hu
CBEl 1#4 (5hurmauhzx&ﬁlnlmﬂtmentﬂfrefp’ﬂes&tamdnboﬂlprowam)a inethog oHremargmroasﬂuBmgfthet he

i ght chain (VL#3) and version_4 of t heavy hal circles), no
treat ment (sdd é?r@é")“emﬁeéﬂﬂr‘éoﬁefg%bsvﬁg “8013?%131?30* @@n %’iﬁ"\%}ﬂm’d‘ﬁ ani mal s
versus days Qlrmbfsitridgkd®He sub&b@ﬁ‘ldfféﬁuverﬁﬁﬂm 3 'cfntdhhﬁ&ﬁ,l FDis ifvehiith dnfdid
(humani zed anti-LT-f3-R ant i bod conprising version 3 of the light chain

and versi on 4ystoxihfactondlhe Qymi!)m9 factsir maly éeglyderfor inganaer E¥Free ANR-Bflial es) .

Figure 5 sho raph.of tupor vol urre er sus ays 0S ection._ HuCBEI
1#4 (humani z aynﬁ1 gL’?’] B ithsdalP ?T%W‘%F‘H‘é Wéﬁé?@?fi’%‘a&#m‘ﬁﬁé“a igt chain

1 2 APR 2005 ché@ohbrapdidi dﬁigdmyye;ﬁaheaf&umanw@,abﬁﬁawmciw wlﬁMlaﬁfh)e) (circles)

and control with no treatmnment” (squares). APR 2005

PCT/ USOl / 321 4%ctingmy@in dy Eeopesistdvisplating Megiotgkatp ped @Dmmblt:mrmr vol ume versus
days of post treatnent L 1. #4 nized anti-LT-~-R
ant i body conpri si ng. vew\?é}u%&q '1{H,Iéljug‘%v@gb§3)' and version 4 of
t he heavy chain (W)AMapuﬁw)faed Bighredm@gmsre) SHMG grsﬁhrdflcge&)qul@%g
(triangles), and 20ug nds) ; Crosses Fi gure shows a graph

of percent sutiPneslls. ot %Hln(éﬂ"émﬁ] ﬁdﬁm"pﬂ“@l &PG ’(%P@a‘“ ag»,gsLl}g

post -t r eajsne r
ant i body %on%&flg&%ghé]gbg?%g&%c}gfb tfheqléﬁgﬂga%c %%%@Lﬁgogggf gllle:}gﬁgn 4 of

tile heavy chainVidbH&)ylegthu@BEL Efﬁhnmdnsamm LBGGUgnt(lmldy cbrepnisingl00ug

(triangles), and 20 d nCBEI | rosses). Fi 8 shows a
graph of mean’ efsf‘li'é‘gfgh%h@é bﬂ{’r&gﬁ)?ngé‘?ﬁ’ﬁg 41’?3 iW)AfCh%W“t))r(é@ons on a
~ log scal e. DETAI LEQRESCRIB&I) anSeiguRIBe(sb RS tHoweatdraph JHur3eissnism on

A375 cells. mCBE11 (diamonds), huCBE11#2 (humanized anti-LT-B-R antibody

20  comprising version 2 of the light chain (VL#2) and version 2 of the heavy
chain(VH#2)) (circle), huCBE11#4 (humanized anti-LT-f-R antibody compnsmg
version 3 of the light chain (VL#3) and version 4 of the heavy chain (VH#4)) (stars).

Figure 3 shows a graph of tumor volume versus days of administration.
mCBEI11 (triangles), hu CBE11#4 (humanized anti-LT-$-R antibody comprising

25 version 3 of the light chain (VL#3) and version 4 of the heavy chain (VH#4)) (circles),
no treatment (squares).

Figure 4 shows a graph of percent survival of animals versus days of post tumor
injection. mCBE11 (triangles), haCBE11#4 (humanized anti-LT-8-R antibody
comprising version 3 of the light chain and version 4 of the heavy chain) (circles), no

30  treatment (squares).

Figure 5 shows a graph of tumor volume versus days post-injection.

HuCBE1 1#4 (humanized anti-LT-B-R antibody comprising version 3 of the light chain



15 Nucl eotide and am no acid sequences referred to in thei specifi cal\tltoiﬁn tﬂazve
been given the foll ow ng sequence identification nunbers: SEQ ID NO'| APR"2005
Am no aci d sequence of nCBEIl heavy chain variable region. SEQID NGO 2 -

Ani no aci d. sequence of nCBEIIl |ight -chain variable domain. SEQ ID NO 3 -

Nucl eic arid sequence of humani zed CBEIl |ight chain variable region 20
(version I-VL#l). SEQ LID NGO 4 - Am no a¢i-d sequence of humani zed CBEl |

| i ght chai n yeL#Bhhe véioharf tetensy ciaid CWHHA)) (cirSERahDcdd@obwithNucl ei ¢ aci d
sequence of humani zed CBEI | light chain variable region (version 2-VL#2).
25 SEQ FD NO@atmephisgisresdi d sequence of hunani zed CBElI | |ight chain
variable region (version 2-VL42) SEQ ID NO 7 - Nucleic acid sequence of
humani zed CBE | | |i.ght Ghain variable region (version 3-VLWB). SEQ I FD
NO 8 - Amino acid sequence of humani zed CBEl | |ight chain variable region
30 (version 3-VL43) SEQ ID NO9 - Nucleic acid sequence of humani zed CBEl [
heavy chain variable region (version |I-VH41l) 1 2 APR 2005 WO 02130986
PCTIUSO |1 32140 SEQ ID NGO JO - Amino acid sequence of humani zed CBE 11 i ght
chain variable region (version 1-VH#1) SEQI11) NO 11 - Nucleic acid :
sequence of humani zed CBEI|l heavy chain variable region (version 2-VH#2) 5
SEQ Il) NO:12 - Am no acid sequence of humanized CBEl | |ight chain variable
region (version 2-VH#2) SEQ I1) NO 13 - Nucleic acid sequence of humani zed
CBEl | heavy chain variable region (version 3-VH#3) SEQ ID NO 14 - Am no
aci d sequence of humani zed CBE1l |ight chain variable 10 region (version
3-VH#3) SEQ I D NO 15 -Nucl ei c acid sequence of humani zed CBE1l heavy chain
variable region (version 4-VH#4) SEQ ID NO 16 - Am no acid sequence of
humani zed CBElI | light chain variable region (version 4-VH#4) 15 SEQ 1)

NO 17 - FRI primer to introduce a Bsu36l site. SEQID NO 18 - FR2 priner to
introduce Neil and Hpal[ sites. SEQ ID NO 19 - FR3 prinmer to introduce
Bsu36l and Pstl sites. SEQ ID NO 20 FR2 priner to introduce Smal site. SEQ
ID NO 21 - FR3 primer to introduce Pvul site. 20 SEQ 11) NO 22 - FR2 pri mer
to introduce Smal and Hhal sites.



SEQ 1) NO23 - FR3 priner to introduce Pvull and Fspl sites. SEQZABRN&M
- FRL priner twopéasigseduce Hinfi and Nsil sites. SEQ 1) NPCZASe1/ERR prinmer
to introduce Haelland Hhal sites. SEQI1) NO:26 - FR3 priner to introduce
Bsu36l, Ddel and Pst[ sites. 25 SEQII) N 27 - FR1 prinmer to introduce
EcoRV site. SEQ I1) 28 « FR3 prionper 1 % ; ite. . SEQ 11)

NG 29 - FR1 priner t%lg?l%tgrs?)o Lf?lg”l (?o es‘T]?\glf M@E &ﬁlﬁfaﬁ@s@%wo‘ﬁ&ﬁ primer to

i ntroduce Hi ndl hileatietteContSER k) NQUCEE 14 #HR3mpii katieanti L0 - f-Rt dhebty @ olgraingsi t e.
30 SEQ 1) NO:32 - Full huCBEl 1 | i%h't chain (version 3). incl u?i"’ng const ant
domai n.  SEQ | DYR33 of hedieght chieBE ) areriyorhel e eyt Sl VAFPRtT udi ng
constant domai n.girdik idhdel O8u R 026 3885 (1durd 1P Thd2D09 (ai itkd{dPRERBZI40 -7
The term humani zed anti body, as used herein, refers to herein an anti body
derived fromSa demsstdman anti body, typically nmurine, that retains or
substantially retaing.the ' | 0g <R QRES LGS itif e RV 8L, &Nt | body
but which is | ess i?r'ﬁulnoégér}%slcagﬁﬁﬁp}ﬁdl@g]ﬁs. S@ '%hlg{ %]elr mscgrrp eﬁ%ntna}%%lsl

det er mi ni ng r egivenuy@PR)f possreatsedt. Kentail isquare), buSBEId#4 dnirmwizad andi-ISefiRences
whi ch together define the binding.affini an cificity, of the natural
P region ol a AaETLtTHmsqrsBIRRE ooy R WY AR ubPGyy Kabat e
at  (1991). The chah (VH#4aR d0felent @ghges SOBE) (cirdlds) USOds thedrgles), aicefoggs t o amni no
aci d sequences 10 interposed between CDRs. These portions of the antibody
serve to hol § t HEaPeRes) MEBEIhLURSFsat e orientation (allows for CDRs to bind

antigen). The term coRstaRhowLORh drGRhn ASorbReMte MRERI N verf BHEESEI @4t he
portion of the antibddy nol ecule which confers effector functions. In the

present inventi ¢AnceniptioRseon adenisprlent regi ons are substituted by human

constant regions. The constant regi b SR RPT ject chinmeric or
humani zed anti bodies are derived f unman I nmun obulins. The heavy
chai n constant rSegiepse Identifibaios &lu d fromany of the five isotypes: alpha,

delta, epsilgn, ga r ..y, Further chains .of variou ubcl asses
(such as the8 | gG gﬂﬁgﬁgs“?ég“ oafmﬁoegc\’/%/segﬁegﬁgérﬁssfggg? etormezahﬁé Si bclationf% BYCEET £ er ent
ef fect or functi gienéardollowinsseqlyicecideasicapntnhsmbelesi red heavy chai n const ant

regi on, anti bodi i (S degsi r ed _io effecf or tion can be produced.
Preferred const aﬁ? ]Be% '_6rT§L\r5‘l“8 “YarienceCi g Tpﬁ%?‘r&hﬂ%”(’ ‘Iag'@:’.‘jg_‘o&nd gamma 4
(1gG4). More prefgeymadons Ahinbacid egubite of mUBE1 085ATRhdin varlBfldbmhmot ype. The
| i ght chain constant r e_gl on can be of the kappa or |anbda type, preferably
of the kappa typEQPROE erfclef witseaueash S hgmyniaed CRed 1o €z YERRS §2i0H an
anti body condgai Mididon 1-VL#L).
SEQ ID NO:4 — Amino acid sequence of humanized CBE11 light chain variable région
(version 1-VL#!).
SEQ ID NO:5 — Nucleic acid sequence of humanized CBE11 light chain variable region
(version 2-VL#2).
25  SEQ ID NO:6 - Amino acid sequence of humanized CBE!1 1 light chain variable region
{version 2-VL#2)
SEQ ID NO:7 — Nucleic acid sequence of humanized CBE] 1 light chain variable region
{version 3-VL#3).
SEQ ID NO:8 — Amino acid sequence of humanized CBEI 1 light chain variable region
30 (version 3-VL#3) _
SEQ 1D NO:9 — Nucleic acid sequence of humanized CBEI! heavy chain variable

rcgion (version 1-VH#1)



25 sequences derived fromtwo different antibodies, which typically are of
different species. Mdst typically chinmeric antibodies conprise ﬂu@rﬁfrﬁ Hd
nmuri ne anti body fragnents general ly human constant and nurine variabl e
region. The tg {) Aoggpunogeni city as used herein refers to gdmeswrfoof the
ability of a argetl ng protein or therapeutic noiety to elicit an inmmune
response (hunoral or 30 cellular) when adm nistered to a recipient. The
present invention is concerned with the Prmunogen; Clt of . the subj ect
humani zed ant i 55& ESNO102- /npine 268 scapine 9l o gsiae id?lm ”a@ Hurani zed -
antibody of redugafviRRHNOoGgNCity refers to a humanl zed ant| body exhi biting
reduced i munogenicity relative to the parent anti body, the. nurine
ant i body. HumarﬁEib@ Iéﬂthlbd\dsﬁlmsitsamtemlqwumemdrﬁ%lthhéms Wd}“ﬁ'gb’ﬁropertl es
of the parent llg%dyg V%l;fgrs to a humani zed antibody which retains the
ability to speC| bi n the antigen recogni zed by the parent anti body
used to pr oducé?EQJIthﬁua‘&Mmadacxamthmdyﬁluﬂmeirzed@BEyl ighechummnatded anti body
will exhibit the.sane or sga%t)anti ally the sane antigen-binding affinity
and avidity as 'THE PEFEAC SNtbody. 1deally, the affinity of the antibody
will not be | esEQ MAROLB% 0fcididh®RidRERAte ARLInROLY GHHI Medvy chaidriapleef er abl y
10 not | ess than _about 30% _and, nost preferably the affinity wll not be

| ess than 50% df8ion {&rsien PeV# Ant i body. Methods for assayi ng antigen-bi nding
affinity are wegg KnQun4l nAmﬁ]B%m@rséqu@rﬁgof raHGed OBEL r fEX LR vabbiei ng assays,
conpetition assays, and Scatchard <analysis. Suitable antigen bindi ng assays
are descri b€d |'P€'@m“iV§'5@m3WH%30| on. The present invention is directed to
humani zed nono | [ 5 chi eir use as
t her apeutic aggén j; %g%pgg%écﬁfacm\?g&{l ?Eoor’;tﬂll]@g]} llﬂ]e V}ecged Iizlgqjta%&/ard
nucleic acid secg:en@esm%‘él‘l#‘@ncode sal d humanl zed ant| bodi es, and their

expression inr t host ce | s, spe the, sent
invention is dlﬁﬁejﬂ}‘jkgalt% V\g'?qd'o ﬂ qiu%nctezlo utmaB 8déisgﬁglelr HtChcf”f\a%rarl?]nurl ne CBEI
| which speci f ireaibd ferslohadeH#4) human LT-(3-R 20 Mirine CBELl (nCBE1l) is a
murine | gd i bo isolated from use immuni zed with a human
LT-(3-R-Ig Pusﬁ%p@alﬂi}aﬂ%’ dPXzérPBW?I Wg“*@FUSﬂQBasuééR“Tmmnol 154: 33 (1995)).
NCBELL funct i ongid 1o Retisiatebkr binfRdiRtitil siavighnawand i1 vivo

(F CT/ US96/ 01386 3 and its isolation and anti-tunor properties have been

described (Br ByNet 19| FR3 prineg 9. intgsidce Bsg 361887 P{i996) . The hybri doma cel |
line which pro I i.ously deposited with the
p fciéﬁtﬁf D RO 088! Jinflak lPtic%i@cegﬁrﬁM s@dsly dep

Anerican Type ure Col'lection according to the provisions ofk t he
Budapest Tr eat YSHYII} N@:2AppiR3qaintes toohtradhes Pypk gsent i nvention and was assi gned

t he ATCC ac ss%lﬁ? meEber 'ﬂ%\zl%q% fo 1E40%§&/§J E{%(&)ﬁ%ﬁ@tes Appl i cants- have al so
e

shown that T ceptor cr various agoni st anti-LT-(3-R
ant i bodi es actlmﬁ) NOE3L-TERD mmepin@tlrod(melefuncaamFﬂ:lImas the 30 effects of the

natural |1 gandngQ J(I?gyzéis—gﬁq{iop]f%%?%o 1516(%%& f?ll;lﬂ d }\ glltegn In turn has been

SEQ ID NO:25 - FR2 primer to introduce Haell and Hhal sites.
SEQ ID NO:26 - FR3 primer to introduce Bsu36!, Ddel and Pstl sites.

25  SEQID NO:27 - FRI primer to introduce EcoRYV site.
SEQ ID NO:28 - FR3 primer {o introduce Rsal site.
SEQ ID NO:29 - FR1 primer to introduce EcoRV sile.
SEQ ID NO:30 - FR2 primer to infroduce Hindlll site.
SEQ ID NO:31 - FR3 primer to introduce Rsal site.

30 SEQTD NO:32 - Full huCBE!1 light chain (version 3) including constant domain.
SEQ ID NO:33 - Full huCBE! ] heavy chain (version 4) including constant domain.

Definitions



shown to inhibit Tunor growth in a variety of in viva Tunor nodel s {fpAPRMENE D
LT-(3 recept owoiozzmzgpressed. LT-0 receptor has been shown ray/iseir/eipr essed
on a number of 1 21 APR 2005 WO 02/30986 PCTIUSO1/32140 -9 cancer cells

i ncluding for exanple non small cell lung cancer cells (NSCLC), col orectal
cancer cells (CRO). Diigagh falGickd Gfbbd, «ASedRhdin 35 RhATLALRgASL T €,
skin, stomach, esophahgus an %@ @aﬁcefr: célm .elNon- ngmtl nlg0 xanpl es of

tunors that the dgosi ébmufrnooamﬁa1amttibb©dim$aﬂ>rmMﬂet thitrelameler tuhgartiolly owi ng

solid tunors: rci noma A375

) a?enogarC| 0 C
mel anoma, MDA- 231‘3? Sgg%fnhb%na BB REPER %Snmher?a'em ¢ Pocﬁ%mw FLs her ef ore,

agoni st LT-13-R afatidgeiiemn lm@&ﬁgss properties which render it useful for
treatment of diseases_wherein LT-( }staCtlvatl on and/or nodul ati on of the

LT-(3-R / LT-P-R |i gah¥ $A<m "?BBH” elgEaining preien (GORMES HEFAGIEn: BEEHSI e t he

treating or redughig atidQeALYRNGRINE Mgeth&QM BRI thé/bnﬂﬂmeﬁffﬁ%ﬁ} %d@fpedmgbﬁt%a ina
10 subject (e.g., human). Humani zi ng the nCBEI nonocl onal ant |

i ncl udi ng the m)d@Pllﬂh@V BRan pki @atlvan@nwl@bmtamdlmte pedglineasel tyd<abat et al
substantial ly re& B, the binding properties of the nCB)---11 nonocl onal
anti body is desc bed herein. Modeli ng Analysis O The Muse Vari abl e
Regi ons 15 The CDRs cﬂmtamnﬁartwmlesﬁg@ué@?)msxsed hiekeet, yeftlet&barrmdomlﬂwgefmcand
nmust be retained. uence

n res (DRs .a q
according to ' aba“[th?se W CE U ngges(e)ngP%gtoé i n%I?OdV Fr?'ﬁ'le t8Ih8fj| Eé/aﬁﬁ? hf'er est
S"' Edition, Theapopriack dhieathsn (albepdot OBRE todindHeagdnh and Human Servi ces, The

United States Governngnt Printing OFf] CngRs i.nto canoni cal
cl asses (Chothia et 2?‘3 trRepnRaRt fFaion @b‘?as ‘8"?‘%’62?1“8 8y t%fln‘érp@t‘l?@:? f%si dues
determne to a | af@RdembRAMIe HARh STHS LR REOIIrRr IABe PRefinehton, Gtk 0O0p.
These residues are al nost always retained in the reshaged anti body The

pol ypept i de sequeensEngESieHers sugpitulehy meacprsinbregionailic efmsiEBeEiansobths hown
below wth the i i
%écmagdl hf agéagn%tggg eRiddHRaRR% ﬁdn%g .@sﬁg}?@-ﬁr@é@sﬁs S

desi gnat ed accor d| ering system
MYASLGERVT | TG(AG@!?MVMWFPWM KBPICI e tel fromERY ADEVAS: RFAESGRGID

YSLTISSLES ' 81 DRTATYYCHO ERSPWINGE GTKLELG(SED L NP, L), The, polypent | de

sequence of the hafn vari a &l ow
with the CDR s uﬂgj}ambl:lmsds @imeavyleBaing aiedespopisd for differundilertoafuactiodeaidgnat ed

according with the Kabat nunbe m 1 EV VES VKPGGSL KL
SCAASGFTFS DYYMYWERGY © %T‘“ﬁ@“c&éﬁ A yl%tb&f% TIW%‘I!(NNLY 12
APR 1005 WO Gg/ 3@9&@‘” function can be produced. Preferred constant regions are gamma L (IgGH),
gamma 3 (IgG3) and gamma 4 (IgG4). More preferred is an Fo region of the gamma 1
(IgG1) isotype. The light chain constant region can be of the kappa or lambda type,
preferably of the kappa lype.
The term chimeric antibody as used herein refers to an antibody containing
25 sequences derived from two different antibodies, which typically are of ditferent
species. Most typically chimeric antibodies comprise human and murine antibody
fragments, generally human constant and murine variable region.
The term ilmmunogenicil‘y as used herein refers to a measure of the ability of a
targeting protein or therapeutic moiety to elicit an immune response (humoral or
30 cellular) when administered to a recipient. The present invention is concerned with the

immunogenicity of the subject humanized antibodies.



PCT/ USO / 32140 -10- 81 LQVBSLKSED TAMYYCVREE NGNFYYFDYWGQGTTVTVSS (SEQ I D
NG 2) The variable Iight and heavy chains of nCBEl | were corrpar ed W‘APR ?Uﬂ?
consensus sequences for nmouse and human subgroups (Johnson, , W

Kabul 5 Dat abase and its applications: Future directions QH%O%% Ci d
Research, 29V9248Y3%H6, 2001; Wi and Kabat, J. Exp. Med. 13 8Y (1970))
usi ng the program FASTA. The nCBEll vari abI e light chain is a menber of
nouse subgroup Vwith a 74% identity in 410 amino acid overlap and the
nMCBE11 vari abl e hea¥iymemaddranliody ofreeted immfinqzenisiey rsigtsge o ipmnizegiapfPody 79%

dentity 10 132 ATg Rl BUEH AR RBACIAREA fbbalt oclighnsor responds

to human subgroup entlty In am no acid overl The
vari abl e heavy aetiiaidg. corresponds to human subgroup 111 vvlth a 71% identity

in 131 ani id lap. T - the . tj. | fied
Nt o canoni cal ¢l as BRES kO ba rbiT RGP kB BT ol e

| oop), L2 into s6lig&s rékerk o & RSdaeizesSintidod) didch Ehins Meqblira®spdeicAlly Bisd dues) .
The H loop fell into class 1 (5 residues) and the H2 Iooplnto class 3
(17) residues. "SR ’F%ﬁ'zﬁﬁwt%f’m%%f?@q e aRAdie sush hemaeed The resi dues

at the int erfa%ﬁt:%&%x‘%%ﬁﬁgﬁhé’ﬁﬁmﬁ@!e@arlltlb%‘} wﬁnéihma@veysa&%ymstm}ﬁﬁy tHoeen
defined (Chothia et al . Biol., 186, 651-663). These are usually

retained in t hsamesHigpedinding oty and aviditgREINE paentapibodsfldeughe #isitiries ar e

Uossuay Bl 20 WHELENd AGE: o IARlaN ) 5bs b Surck B Dby o B Bikseliy P37,

f
V93, E95 in VH ramewor k resi dues were determ analysing all
mouse and Muneot kestrthaldbeut &, mc@enp@gxmfe&ﬁnythe tifieitySeiit rebelesstB@PH0feefsi on of

t he Kabat data i s.beli.eved t.hat, eC| fic

di f ferences ni g p‘m"[cti @ng SJtSert‘rafjf O A58 IR A RLYIR f""éﬂﬁgﬁgéwﬁ "Hg activity
if these di ffertﬁmmes]dwlmemlam&elxMI blh\enn@m@lysncgm%txﬁdnta@sayi)lau@&atchmﬁuse

resi dues further mthe béfp'i(’j g site and unusual _hunman residues were

renoved in casémf‘]Piﬁ? \W&h Sl DYBAPET RSP BPePPtfUPRe reshaped

anti body. Unusual f rmagpesnkint@Sibl1esreft@iddumbnitdiendHoBbhal hniERs KBich M 1, Y12,
W1, 9, S72, D8 1, T83 in the light chain; and F37, T40, E42. A49, N77 i n

the heavy bhaind WmapdTipBtangheiriyessas thesapeehiseasente flse prssent epeiting i fiher he

humani zed. OBE1 dre30s BOLIOALI RS BBl LSS E MO SHAL L AVEMRRK LR ues, ver e

retained inclu exanpl e eavy c ains del l'ing
The Structure Cthelﬁ'h@re‘mM abtemRaghtdost CWB M)/re?;ﬁ:%ﬁm]lyﬂhﬂﬁﬁsezomﬁentxon is

PCT/ USOQx i 32140 dn]élted tion were

f .t
al i gned agai nst®Fh&" §8H Jhu aﬂla%ldr:zfnt’g%qaef Bée fbosn&lg’f”é?em 15‘?”?"% i 1((faarﬂ\yrarres to
be used to consifdiGs hﬁthnﬂer-B-R.

20 Murine CBELL (mCBEI1) is a murine IgG1, kappa antibody isolated from a
mouse immunized with a human LT-B-R-Ig fusion protein (Browning et al., J.
Immunol. 154: 33 (1995)). mCBEI1! functionally activates LT-f-R both in vitro and in
vivo (FCT/US96/01386) and its isolation and anti-tumor properties have been described
(Browning et al. J. Exp. Med. 183:867 (1996). The hybridoma celi line which produces

25 mCBEIL! has been previously deposited with the American Type Culture Collection
(ATCC) according to the provisions of the Budapest Treaty by the Applicants of the

~ present invention and was assigned the ATCC accession number HB 11793.
(PCT/US96/01386). Applicants have also shown that LT-f receptor cross-linking with
various agonist anti-LT-B-R antibodies activate the LT-B receptor (i.e. can mimic the

30 effects of the natural ligands). (PCT/US96/0138G) Receplor activation in turn has been
shown to inhibit tumor growth in a varicty of in vivo tumor models for which LT-B

receplor is expressed. LT-B receptor hus been shown to be expressed on a number of



.di nensi onal nodels of the nCBElI | |ight and heavy chains. Using h@&@%ZWﬁe

| rght chain ﬁﬁyﬁd to have 93% sequence identity to nonegh@makisouri ne
anti body 5g9 ?AFNV, and the heavy chain was found to have 81% sequence
identity to nurine 1GGA2 Fab fragnent (Fab 1719) (IIFH). Using the

mol ecul ar nodel i ng package Sybyl Triposdnc. ) the three di sional
structures of tﬁﬁgFﬁﬁﬂim%ﬁﬂ“%@ﬁ?ﬁ”&ﬁﬁFﬁé"ﬂ%? ‘%mﬁ$¥““ﬁ§ﬁﬁHgFﬂ§EPW&ﬁPﬂbhain
of 5¢g9 and Fhe G%M%eﬂh@.ﬂ'@%‘reds%rg@@, s WROEBA proki@epaetit welnystomathe
structural integrity of the nodels was assessed at the console and were
found to be 10 ¢Fphaeypatsi addpcaneghcets. FawliREEEspEEPeatfitum e Rl 8398 SHonol ogy
mat chi ng was useg 4 9 .choose. huk : . ~accept” nCBEI
CDRs. Both the ﬁggégdﬁ@?@%ggﬁﬂgﬁﬂﬂﬁ%gﬁﬂ%ﬁgpé%un gﬁﬁ& g?%@éggﬁ f rom NCBI
ENTRZ (The Nati adabcdreisdrid, HT@ sereikul ldealniomp, AkiSendsanahid Ads] Ingessthe 15

sof tware program BLAST. The choice of hyman acceptor. f.r wor ks was nade
based on sequelf¥E"PHBAR Rrwaﬁéﬁq}ﬁé‘éwﬂﬂr@B q’“?ﬁa??é\%?i&'%ﬁ%%%%?%mr ks
(excluding frageworkswhitPmhi: QUSQUSHYrAHRRNbZEL 28 WHBRAI1aS)-R JEhGgY ent ual
choi ce of human framewor ks was from anti body TNF-Al1' CL (kabat 1D 004770)
agai nst human t andjer mebitatisn of thabT-6rR ALBfieR (i@nidfifteradtipneat desirablelig@Bdi@DfOENMBO J.
12:725-734) for the variable |ight (VL hai n_.(human k a _subgroup 1) and
ant i body FLA—Igé?fi@?ﬁ%ggqmﬁalﬁ%ﬁﬁb@?e%?%ﬁﬁ ﬁ%ﬂ%VQEQSE%&§$P§“?ﬁéﬁ?§éh et al
1996 Bl ood 87: &ilject @49., HuetfanX he vari abl e heavy (VH) chain (human subgroup
[11). The human VL gnd VH fra ks have 15 and | | residues differences
conpared to the nur H@aﬁﬁﬁ%@ﬁggﬁgﬂé@“@gﬁwmtﬂnggﬂﬁguﬁPgPﬁé“ﬁﬂﬁﬁﬁﬂﬂy%%nmorks
The nost unpr ediggd Rk nRAiesEe4lRd idkubdishiA R R ZAE bRAinghripBaessanal
antibodies is the identification of critical frameworK residues fromthe
parent anti body m¢BEN menqclpprbaiibedeinfiesshasd hetdie parent antibody is of nouse
origin) that neqg doe bR diRkAKE Motk PLiflbl He@ioftibstantial Iy retain the

bi ndi ng properties of the parent antibody while at the 30 same tine

mini m z: Ing t He pot enThalDRywmhoyenicsidugs ndst liftedy todsul mtégﬂn;adlmumb@l{;taihetd is
especi al ly inpor [ .cak [ d.nter acki ng

resi dues and undiﬁ‘gFeSB%ﬁé?’h@o&égiﬁggglseG%l?e@ﬁ@asr[gﬁiﬁed}ggo@g" ?’ﬁ%bgtlérg\ l:"ng site.
In addition, reSeqgues offPritties of@mnn@ogical brsest,(SHHEdtonf BhiefBnigd Stagtsf or m on

whi ch the CDRs t F V Nt . 1992 1. | 1 2 _APR 20 MD 02/ 30986.
e U0t 135040 LRt PSR and s ok e HRE S8 oo PRS2

consi dered. Mt abffied)$991D@DRs FaM ifith €anopidkieNMdssed (CHINAE Yt 4] 1989 NBagk34pugati ng from
human framework residues to nouse) are referred to herein as back

mut ati ons. THr e@SYYRTOIRY riduesistefring it laree eyiRht thetpgiyed comamitiomiissel | wL)

and four 5 ver iim{%oﬁ.fThEi’éereéﬁﬁj'éi AbhigBEAVYs Fashans thababitd Bts@BErle VH) have
been made. In general, the first version contains the nost back nutations
and the third veéerypeide sequence of the light chain variable domain of mCBELI is shown below

with the CDR’s underlined and the residue position numbers are designated according
with the Kabat numbering system:

25 1 DIKMTQSPSS MYASLGERVT ITCKAGODIK SYLSWYQQKP
41 WKSPKILIYY ATRLADGVPS RFSGSGSGOD YSLTISSLES

81 DDTATYYCLQ HGESPWTFGG GTKLEIK
{(SEQ ID NO:1)

The polypeptide sequence of the heavy chain variable domain of mCBE] 1
30 15 shown below with the CDR’s underlined and the residue posilion number are
designated according with the Kabat numbering system:

1 EVQLVESGGG LVKPGGSLKL SCAASGFTFS DYYMYWFRQT
41 PEKRLEWVAT ISDGGSYTYY PDSVKGRFTI SREDNAKNNLY



contains the fewest (ie the nost "humani zed") except for the fourth version
of the hu- CBEll VH. The present invention contenplates hunmani zed |dhARRHE es
derived from nCBE1l which possess a variable light chain selected fromthe
vari abl e |igQty pRgss 10 described bel ow (i.e. VL#L, VL#2poruoMasdho and a
vari abl e heavy chain selected from the variable heavy chains described

bel ow (i.e. VH#1, VH#2, VH#2, or VH#4) i any conbi nation. (A) Light chain:
a Q (glutam ne >K(Iy 9} r n since

previ ous 15 reé%apl ng N%%%'f{%stgnts Nbﬁ &ﬁ% ﬁ(ﬁ%g@rﬁé%%t al, 1993
Prot Eng., 6, 973Q9BONO:e) night be |rrportant for anti gen binding or CDR
conformation. 41 G- thlvyxf;lbibel}om%wcmewwﬁlm? FtﬁnM@éecé%&Jlé’tﬁﬂltH flethe first
and second versions Teucine)->l (isoleucine) It was retained in the
first and secormhssrersseguesces 2Q souse end Humag stbgtdupadolinsoerd.ade. T.dsKehie and in
the vernier.zo ddi.tion, it-1S an unu r{dcng<9 tines in
nouse sequenceggtg%ép%nﬁiégs d?h“%ﬂcﬁ%hfmwél]l’esCH?r}sw lelct 0C$§F?S§é'?ﬁ?"ﬁé‘d5pggkl ng of
the variabl e chelin®uandKasy, Jc8Rrp.a¢td. CIIALI 269(ID701)Inslegﬂ1erpe)armaQ?,{\@TMt am ne)

This residue i ver ne .and i nfl ue opj o mati on. The
change from a o’?‘(t:bg'ﬁt bﬂ”g&[:glﬁbte 1! %’?”ﬁ'ﬂ’%(?f B s- O‘fﬁﬁ'tﬁf%dnt acts
antigen. The Qdeswgamnaoahnm;trdweng;a‘ia thel HESE 1 INvaianls BeAR dhdimis @enembenuman. | t
was retained in the first version. '71 F (p henyl al ani ne) ->Y_( tyr05| ne) This

residue is a caBAHSEsbLYRIHG wih ade% ‘%gtyr"é%%ﬁ g pGid palogy Theparidlons. 1t is

al so rel atijyel yoliDhSH rebfbnBUIBRRSE SHHERES S wih L %6298y hN93 2Rinb ha@s. 30 (B)
Heavy Chain 37 \Y (val i ne)->F (phenylalfanine) It was retained in the first,

second and f ouPYemap.Jée siveahls. heFrechmingpespprsds polsimanshbgrup st 716n1 y

occurring 15 t n times in human. It is also an interface
resi due. 02&’%@8%‘”@@’%&%@%‘%@“? PCT/ USO1/ 32140 -13- 40 A (al ani ne)->T
(threoni ne) I't was TretGIRsed thenpredeat ihvenSon were slagified Vb atnooivalatastenilde posi t i on
o noeTr o o o B WO R LS SRS LIRS, PRI IS
of BrE-3 (1Coutnto @lissal(9 rediatek). Hyialﬂldedsmf,ellilrﬁocl'a?sﬁbﬁ-(?iéli)duhs) aumlhemzmdpdntag
affinity was mcregIl d, .5 al_thqQugh the reason was never determned. In this

case, the heavﬁllaiﬂ?’ rsidves | Ths HijRemdd §‘€f5’§‘t°8%|¥5’ AfRnoRacaSClaSer i ne) - >A (al ani ne)
This residue is undge r&shﬁe%e ﬁl[bqfa&erbehﬂ%n WA Be i HOBRY 1RAM, aiss fRt al ned in

all versions. 89 V (vali neg >M (et hi oni ne} It was retained the first
version. This B@@d{:l'n@ﬁ (Chothia et al, 1985 J. Mol. Biol., 186, 651-663). These are usually
retained in the reshaped antibody. In mCBEL1L several of these residues are unusual at
20  the interface, namely 8§34, 146, L89, H9) in VL and Y35, F37, V93, E95in VH."
Unusual framework residues were determined by analysing all mouse and
human variable chain sequences in the September 1999 version of the Kabat database
[NCBI. NIH]. 1t is believed that mCBE] 1-specific differences might indicate somatic

mutations that enhance binding activity if these differences were close to the binding

[£]
w

site. Unusual mouse residues further away from the binding site and unusual human
residues were removed in case they would create immunogenic epitopes in the reshuped
antibody. Unusual framework residues found in the mCBE1l were K3, M1 1, Y12,
W41, Q069, S72, D81, T83 in the light chain; and F37, T40, E42, A49, N77 in the heavy
chain. While most of these residues were not retained in the humanized CBEI L
30  antibodies some of these unusual framework residues were retained including for
example F37 and A49 in the heavy chains.

Modeling The Structire Of The Variable Regions



10 has been back-nutated in several hunmanization experiments. |t]9a8R 2005
retai ned the fwostsossersion. 93 A (al anine)->V (valine) Thiscipessisuon is
both an interface residue and in the vernier zone. It was retained in the
first and second versions. The am no acid ;and nucleic acid sequences of each
of the different vergi.ang: ffin the wal & 1hegt, andheay Yeathaihs nade
are as follows: Reshgﬂﬁed’ ari g%?c {'% eéﬁ%lk ns ﬂLa eda\l’a?‘?/a%z)lﬁ1 Wght chain
of CBE1l1l - versnomxcleuriqaghtataazhatorﬂe(e\,fh#i)stlL(CFthaénrrrds toﬂﬁl\lmﬁﬁ):orrshuct three
_CI_?A'(SA'SI'TSASA\'SI'GS 5&16%519}1 mB T%f%'?r%%&f@-% an heavycwms 651ngﬁl?-ArSJf:'91erli%vhol DI KM
ATCACT TGCAAGCI:GGGTQA@AMTIAAAA@%@J ERAAGKRTI GO AATEACMACAtB2O 559 T C K A
GQDI KSYLS %KPZS,aZl ‘ o .

TGGP. AAececcﬁrAA@eﬁP&m&dr AFTATRECNRESAREESTT e ARSI CETATCR M8 WK A P K
I L1 YY AT RidGA BaldidnRniSFa 2@ B8do the molecular modelin ’1C]\d0€S by!

AT CAGT GOCAGT e e b oleclr modeling pachuge Sy & -
GSEDYTL TTrppogIrg)Lhe@xpe gmemgl gepturep ofi the light and heavy chains were built

GAGGATTTCGCAACT GLCH T, ~ A : FAT
YYCL QH G ES P e R AR AT 51 P aae ™ L
K SEQ | D NO3- reﬁhestenwltmrimmnfeirmodabi\»dxs sseueha éhegbniokeend esirdpedl Wbet1

above. SEQ D N [epresents the ami no acid sequence of the reshaped VL#1

above. Reshape var?]abl e light chain of CBEI I - version 2 light chain

(VL. #2) (Plasm d 40DgsNRITO Reshiaped Variable Regions :
GATATCCAGATGACCCAGT TCAT TGICT GCC‘IA ece]) GGGAGACAGGG}' CACT QO DI QMT Q
SP3. 5L S A S V EOPPREX/Machng was used 10 choose human acceptor frameworks to

ATCACT TGCAAGCCCHatEphGnbBAT TEBRAGTH hd KAMEEH Xl ALAGARE ARt ddBbasel 2 AV 2005
WO 02/ 30986 PCTI USOI /32140 -14- TCKAGQDI KSYL SWYQQKP to 15

121 . PGGAAAGCCCEPRAARICENERF Cht Patreat stiussafrieatio e 180 WK A
PKI L1 Y)Y Asa}t\%répr%g@m%ﬂ&ﬁ. $he @BEE oFIRAEIN acceptor frameworks was made based

on sequence identity between mCBEI1 frameworks and human frameworks (excluding
frameworks from previously humanized antibodies).
The eventual choice of human frameworks was from ahﬁbody TNF-A1'CL
(kabat ID 004770) against human tumor necrosis factor alpha (Griffiths et al, 1993
20 EMBOQ J. 12:725-734) for the variable light (VL)) chain (human kappa subgroup I) and
antibody FLA-IgG'CL (kabat id 040003) of unknown specificity (Malisan et al, 1996
Blood 87:717-724) for the variable heavy (VH) chain (human subgroup II). The
human VL and VH frameworks have 15 and 11 residues differences compared to the
murine sequences.
25 Back Mutations of the hwman frameworks
The most unpredictable procedure in the humanization of monoclonal
antibodies is the identification of critical framework residues from the parent antibody
(i.e. in the present case, the parent anlibody is of mouse origin) thal need to be retained
in order to substantially retain the binding properties of the parent antibody while at the
30 same time minimizing the potenlial immunogenicity of the resultant antibody. It is
especially important to retain canonical residues, interface packing residues and unusual
murine residues which are close to the binding site. In addition, residues in the ‘Vemier

Zone' (which forms u platform on which the CDRs rest) (Fooie & Winter, 1992 J. Mol.



181 AAGATTCAGTGGCAGTGGATCTGGTACAGATTATACT CTAACCAT CAGCAGCCTGCAGCCT 2248 5? F S
GSGSGTDYTLTI SSL QP aa7l 241 TTAPR 2005
GAGGATTTCGCAACTTATTACTGTCTACAGCATGGTGAGAGCCCGTGGACGTTCGGTGA 300 EDF AT
YY CL QH GybosdssW T F G G 301 GGCACCAAGCTGGAGATCAAA 32pct/Bolstad S 1 K
SEQ I D NO.:5-represents the nucleic acid sequence of the reshaped VL#2
above. SEQ ID NG 6-represents the amno gcid sequence of the reshaped VL#2 -
‘("‘E,f’;g-m. ge;gggggwy%gmg%ﬁgw LU R té’EDE%E dre conttlered Mutduon Stk 31 1 (VLH#3)
CATAT CCAGAT GACKEAGEfaitond CATLCIlGalivd o6 h bl AAEAIHTCGAGbuE) we" D | O M T
QSPSSLSASVGDRVT®61 _

ATCACT T GCAAGRO ST & MO A T TRAR ARG HATST TAAGCT GGTACCAGCAGAAACCA 120 | T C K A
GQDI KSYLS Wi%eeQeQir%s%f e vh&bie light reshaped chain hu-CBEI | VL) and four
GGGAAAGCGCCTAAGCCTCTGATCTATTATGCAACAAGGTTGCII%\GAT CCCATCA 180 G K A P K
LLI YY AST Rerpiogg dhth@ wirifiblGhep8y reshaped chain (hu-CBE11 VH) have been made. In

LS S IR AT ISORATTNFRT 30 0 R F o
GAGGAT TTCGCAACTIIITALT EHEST ACAGCATEGLGAGACCDOCHBEACET GdsTe8n 800chE D F A T

YYCLQHG . F G G 35 301 GOCACCAAGCTGGAGATCA.AA 321 .G T K L E 1
K 40 SEQ I D NOE?EF Eﬁm}é‘ﬁtp%es?'}ﬁg‘vﬁ'ﬁk?f‘é?rée'&@i%gé%%’&ﬁ‘éﬁ%cém%d‘teﬁ%e"rvé%ﬁ%”bed VL#3
above. SEQ | DnidBE31 aphesasisS viallgblandhnehadciettc e Gvanaevafablehighradshaped VL#3

above. Reshaped Variabl e Heavy Chajns: Reshaped varjable heavy chain of CBE
1 - versi i | SFER Cekuthe (N ) CUPY A4 LR ANBEY s Cpin selctied rom
GAGGTACAACTGGT %@WNMM@Q@WWM@M inkyV QL VE
SGGGLVKPGGSLRLS50H5561

TCCTGT GCAGCCT CYEATHCACT TTCAGTGACTATTACATGTATTGGT TTCGCCAGACT 120 S CA A'S

GFTFSDYYMY \ inT‘aa37 aa40 121 4
CCGGGAAAGGGGCT GGAGT GTTGELP. ACCATTAGTGATGGTGGTAGTTACACCTACTAT 1BO P GK G L

EWVATI S DG G4 }Qlufanyind)->l&48ne) It is retained in the first version since previous
15  reshaping experiménts have shown (e.g. Kolbinger et al, 1993 Prot. Eng., 6, 971-980) it
might be important for antigen binding or CDR conformation. 4
41 G (glycine)->W (tryptophan) It was retained in the first and second
versions.
46 L (leucine)->1 (isoleucine) It was retained in the first and second versions
20  since it is both an interface residue and in the vernier zone. In addition, it is an uﬁusual
reside occurring 9 times in mouse sequences and once in human. It is likely to affect the
packing of the variable chains and may contact CDRs.
69 T (threonine)->Q (glutamine) This residue is in the vernier zone and may
influence CDR conformation. The change from a short T to a longer Q may also mean
25 thatil contacts antigen. The Q is unusual occurring 58 times in mouse and twice in
human. It was retained in the first version.
71F (phenylélanine)->Y (tyrosine) This residuc is a canonical position and
was retained in the all versions. It is also relatively unusual in human sequences only
occurring 25 times.
30 (B) Heavy Chain
37V (valine)->F (phenylalanine) It was retained in the first, second and fourth
versions. The F at this position is unusual. only occurring |5 times in mouse and 18

times in human. It is also an interface residuc.



181 CCAGACAGTGTGAAGGGGCGATTCACCAT CTCCAGAGACAAT GCCAAGAACAGCCTCTAC 246R 185D s
VKGRFTIuwfRshsN AKNSLY 241 PCT/US01/32140
CTGCAGAT GAGCAGCCT GAGGGECT GAGGACACAGCCATGTATTACTGTGTAAGAGAGGAG 300 L QM S 5
LRAEDTAMYYCVREEaa89 aa93 60, 301

VF DY W E@?ﬁ%ﬁ%@%@%ﬁ%@%ﬁ%@%@%ﬁ%fz 140

SEQ 1D NGO 9- r epri@SREitisn hl@ecdhlbidin G pasidds hafiheaGen &lpetients asbagedvd/kitl above.
SEQ I D NG 10-represents the am no acid sequence of the reshaped-VH#1 above.
Reshaped var i abFENERA ALRAT Aregraeess the chagge iy toS ity eregin gl R 2)
(Plasm d pANDO{do o b Q1 1994 Xybridoma, 13, 215-219) in which binding aFfinity was increased,

GAGGT ACAACT GGT GIAGT T BEOGACRLT T AGT GAAGECT G T oL BAGETE B8 “E"v q L v E
S GG GL V K pathogetghe repson wag never determined. In this case, the heavy chain was also human
TCCTGIGCAGCCTCT %ﬁ TTCAGTGACTATTACATGTATTGGTITTCGCCAGECC 120 S CAAS
GFTFS5DYY R QA aa37 121

CCGGGAAAGGGECT GGAGT GOGCTIXBTANCEAT A NGE GRS S GETNAGR dACACIIRCTA T h80emier G K G L
EWVATI SDGG YTYY. a49. 181
CCAGACAGTGTGAAGEQE@&@Y*&@@KW@&H@R@ACAATG@CAAGAACAGCCTCTAC 240 PDS VK
GRFTI SR DN A4 Wn8lihe)¥M (metflibnine) It was retained the first version. This position
CTGCAGAT GAGCAGCCT GAGGECTGAGGACACAGCCTGTGTATTACTGTGTAAGAGAGGAG 300 L QM S S
L RAED T!® yha bqer@ag}(—pgu[:_ateéné_%{:ggal huggggization experiments. It was retained the first
AATGGTAACTTTTACTAGT] TGACT ACT GGEGCCAAGGGACCACGGTCACCGTCTCCTCA 360 NG N F Y
YFDYWGQGTTVTVSS25 SEQID NO 1l-represents the nucleic acid
sequence of the resh¥pethlamn->Yoseline) TBEQ@osiHPNObD-ap &peiéase residue ind imtieno aci d
sequence of the

SETE S, R U i P = e o o

GAGGTACAACT GGT GGAGT (THeEEGEAGIBET T AGTHBAREEET(CTAECEICLCT GAGHETG! 6Osiolso/ Q L V E
SGGGLVIS(PGG_.%L].IIE&L . . .
1 the variable light and heavy chains made are as follows:

Reshaped Variable Light Chains

Reshaped variable light chain of CBEll - version 1 light chain (VI#1) (Plasmid

pANDOG6)

1 GATATTAAGATGACCCAGTCTCCATCATCCTTGTCTGCATCGGTGGGAGACAGGGTCACT 60
20 D I K M T @ S P $$ S L § A § V G D RV T
aal
€1 ATCACTTGCAAGGCGGGTCAGGACATTAAAAGCTATTTAAGCTGGTACCAGCAGAAACCA 120
I T C XK A G Q@ DI X S Y L § W Y Qg Q@ X P

121 TGGAAARGCGCCTAAGATCCTGATCTATTATGCAACAAGGTTGGCAGATGGGGTCCCATCA 180
W K A P K I L I ¥ Y A T R Lo A D G V P 8§
aadl aadb

181 AGATTCAGTGGCAGTGGATCTGGCGCARGATTATACTCTAACCATCAGCAGCCTGCAGCCT 240
R F §$ G §$ G $§$ 6 DYy ™5L T TI S S L 0O P

30 aa69 aa7l

241 GAGGATTTCGCAACTTATTACTGTCTACAGCATGGTGAGAGCCCGTGGACGTTICGGTGGA 300
E D F A T Y ¥ C L § H G E S P W T™ F G G

)
w

301 GGCACCAAGCTGGAGATCARA 321
35 G T K L E I K

SEQ ID NO:3-represents the nucleic acid sequence of the reshuped VL#1 above.
SEQ ID NO:4-represents the amino acid sequence of the reshuped VL#1 above.

Reshaped variable light chain of CBEIl - version 2 licht chain (VL#2) (Plasmid

40 pANDO70)

1 GATATCCAGATGACCCAGTCTCCATCATCCTTIGTCTGCATCGGTGGGAGACAGGGTCACT 60
pD 1 @ M T Qs P S-S L 8 A SV GG Db RV T

61 ATCACTTGCAAGGCGGGTCAGGACATTARAAGCTATTTAAGCTGGTACCAGCAGAAACCA 120



61 TCCTGTGCAGCCTCTGGATTCACTTTCAGTGACTATTACATGTATTGOGTGOGOCAGECC 120, S, (A A
5GFTFSDYYNYWVROQA 121 | T2 Ave 1003
COGGGAAAGGGGCT GGAGT GGGT CGCAACCAT TAGT GATGGTGGTAGTTACACCTACTAT 180 40 P G K G

L EWVA TGIA‘M SYTYY aa49 181 PCT/US01/32140
CCAGACAGTGT T TCACCATCTCCAGAGACAATGCCAAGAACAGCCTCTAC 240 .P DS VK
GRFTI SRDNAKNSLY 45 241 KJE

TGCAGATGAGCAGCCTGAC{I{GC%! T ](}C@C% 300 LQMS S
,(LRAEDTAVYYC GQ%A%C@?C?GI %:T G@G%G%Aq(@
i AATGGTAACTTTTACTACTIFEAC AT EEEBCCTGARCBRENICAR ‘e @*I@EG@AC@GGA B8 GNF
YYFDYWGQGTVIW T ¥ & 5 sEQT D NO A13Tr5prl’esz‘enPsGth hucl ei ¢ acid
sequence of 't he 15 eSAaDEE NN coRaYErceT IR RN ctaphesentscider am no aci d
sequence of the reshiapseds VBI#$ above G Reshapredr var iTabt esheavy eha& n of CBEl |
- version 4 hea '
GAGGTACAACT@GT JGT
SGGGLVKZGGSLRLlZAP 20

&’%\@ A EC%%TGGA 300Q LVE

VO 02/ 30986 PCT/ US01/32140 5 - 16-

61 TCCTGTGCAGCCTETGEATFERET [RCTATTACATGTATTGGTTTCGOCAGGCC 120 S C A A
SGFTFSDYYMYWFRQA aa37 121
CCGGGAAAGGRBCT GBAAIENOTIEHARNEAE TACEBATIIGI IETAGT TAGABGRACIAT ak8@. P G K G L E

CoACACAGTCT AR SR ckestay %M&&ﬁw@%&%&%@b@% PDS VK

GRFTI SRNAKNSL_Y10241

stEpeghyge , GASEAT RO Q M S
SLRAEDTAV YCARESlS 301
MTmMaﬁAmhﬁ@a&g%ﬁWé@W@w%wﬂﬁOG NF Y
YFDYWGQG ;’éT \a( Ta’\f/WE S g QI I:é NO 15 r%@ggsegté theénuclelglg&ld
sequence of the res CaFr3GeCCACAHE no
aci d sequenge of thg ?;gs%agﬁ above’ Anti bodplﬂggj concé§ %ﬁcg?gjf di fferent
ver si ons of the ikt gIstGza\h@theamyccrrhmmsmmemcmd@@mﬁ@masmwmﬁCPFMRtlher
studi es. For instanée,* thefartiboly Tohsisth n§ 8f ¥ ¢sh8pé&d V28 HuCBEI |

version 3 | | ght 1¢ar inabirere&ad irdcrbd e raiidr resiaped.chamCiEdactenees&icon .4

R F S 6§ ¢ S 6GTTDbL Y T™95n T™ I S S8 L Q P
aa7l
241 GAGGATTTCGCAACTTATTACTGTCTACAGCATGGTGAGAGCCCGTGGACGTTCGGTGGA 300
E D F A T Y Y C L Q9 H G E § P W T F G G

35 301 GGCACCAAGCTGGAGATCAAA 321
& T K L E I K

SEQ ID» NO:7-represents the nucleic acid sequence of the reshaped VL#3 above:
SEQ ID NO:8-represents the amino acid sequence of the reshaped VL#3 above.

40
Reshaped Variable Heavy Chains:
Reshaped variable heavy chain of CBE1] - version ] heavy chain (VH#1) (Plasmid
pANDOET)

45 1 GAGGTACAACTGGTGGAGTCTGGGGGAGGCTTAGTGAAGCCTGGAGGGTCCCTGAGGCTC 60

E v Q L VE S G GG LV KP GG $ L R L

61 TCCTGTGCAGCCTCTGGATTCACTTTCAGTGACTATTACATGTATTGGTTTCGCCAGACT 120

) s ¢ A A S GG F T F S DY Y M Y W F R Q T

50 aa37 aa40

121 CCGGGAAAGGGGCTGGAGTGGGTCGCAACCATTAGTGATGGTGGTAGTTACACCTACTAT 180

P 6 K G L EW V A T I S D GG S Y T VY Y

aads

181 = CCAGACAGTGTGAAGGGGCGATTCACCATCTCCAGAGACAATGCCAAGAACAGCCTCTAC 240

55 P D S V KGR F T I S R DN AU KN S L Y

241 CTGCAGATGAGCAGCCTGAGGGCTGAGGACACAGCCATGTATTACTGTGTAAGAGAGGAG 300
L Q@ M S s L R A E DT AMY Y C V R E E
aa8l aa93
60 301  AATGGTAACTTTTACTACTTIGACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA 360
N G N F YY F DY W G Q G T TV T V § 8§



heavy variabl e chain (VH#4), named huCBE11#4 or hCBEll, was nadg? ARRl 208! |
lines, - E46. 4ywanfikeéd- 4, producing the antibody were depospdgckonshidy t he

A T.C.C. depository (ATCC patent deposit designation PTA-3357 and 3765,
respectively). The invention further cont | at es equi val ents and variants

of the reshaped VH 25 and VL sequences, 1. e. those containing one or nore
conservative a i af f ect
LT-(3-R bi ndi ngg uﬁhgllr(l)?gzlee ‘%ﬁts (@w&kegﬁ%g xgejcg Ogg%t gﬁ“ﬁ%ﬁgﬂg#hgéée%hunam zed
vari abl e heavy i@ D Nghio- xsyequetmdesxnmayacblech@Meaufm@deﬁxypﬂdéGMbbqe:nt met hods
as described in the Exanples. Uses 30 The humani zed anti- LT-(3-R

anti bodi es of tR&hpiegsehbleihamerthiinol OBFE -UsBion!? Het@adhbingVHEBEaSEcondi ti ons
wherein LT-(3-Ragkiyation is therapeuti cally beneficial. Such condi tions

include treating, preventin r educi ng t he advancenent, severi %%
effects of neopl a§| if"nyTﬁ‘ Gfﬁﬁ@f@??‘gﬁhf @‘?CTF?&“GW&@%&FW STETETNEY of
treating a nmammal (i. 5 human) For a condl tion associated Wth undesired

cell proliferati ¢a @C’%Cﬁﬁ‘iﬁﬁi?@tcé‘?q?\ﬁgﬂﬁ@TTCB%AWWWATQTWE?%G%%@J R0
effective amount of *a Tofpdsiti&nFcdnpti gi Ag hufredi zed" L£T,1 32 R antibodi es
of the present in\zem‘cccmmAdcGecancﬂsheachecfda@cchAmtremfGG*rch;emmxmttrmmm ss@ net hod
of treatingla manmal? (¢.&. ¢ HunBny avk n@ d& sol Pd & uhof (i .%®.YaYcarci nonm)

t hat overexpressleag leFa Qe R RamEL Q&TcicéA%%A@AéﬁcﬁA&é&Aﬂ&Aé@t@r NRHR] a
humani zed LT-(3-R antibody vt hatcbrnds +01LE- Gt Roi m WD 0§2Ah30986 ¥2 APR 2005

PCT/ 11 SQO1/ 32140, fective [ h :
Exanpl es of %ancersjg%ﬁ(ﬁ@mmﬁmb%@ G% éAGg%CA% GCTSTG%%%%C eg%ik%g &\féA g&g may be
screened by rreasquorl ng invitro the IeveI qu%ff; LT_G%—\{CE an%;gé IF_T- (3- I;Qsolrl gand
(ie LTal(32 or LI%GHEPT g C; %G Z{ﬁ &5 36Tunor
tissue librasies in V\hﬁﬁéﬁ gL EEé\i@nfd of LT- gand 3(?| Eﬁcg LTal32 or
LI GHT) nessage is highly expressed woul d be candl dates. Tunor types

cont enpl at ed i nSEQE pieklenpreienizdhetrivolpiciapid segdencs of ihd reshansd YH#Agbavdi ng but not
limted to non I (CRO),
broast cancer . 52 We}woCF» Jepleééﬂg rngsfﬂcir?or ac(d'\év?ﬁe?éeof?ﬁe{(r‘é{h?lﬁédavH&ﬁ}QS\?esOphagus
and bl adder cancer. The hunanlzed antlbodles of the subject i nventi on which
are used i n30reBeshapgd var - i alsis ¢

proliferation, Mmg%rtl cul ar turmr ther apy, advant ageously inhibit tunor
cell growth, as rreasured for exanple by a decrease in the tunor vol une,
greater than about 10%:,20%30% 0t 40%,800 103 1ARLY ltcrgigat er

t han about 50% The muw%ol theG ds ant |s%(§?@3eamg£%%ka%ge§% rsg%}ﬁaaséé?cgem ng
(see, for exlanpl e, thgTGqG$SCUSS| on in

anti bodi es 15 for use ¢ neth CTCT@%PQE(EACTTT% &?%%ﬁﬁ%@”&%{%%ﬁ%@ﬁ&hc tlhe ba5| s

of decreased tunor vol une versus untreat ed cancer cells (e.g., greater than

about 10% 299@ %&agbecggﬁﬁﬁ%ﬁGG @GTGGGTCGCAACCATmAGTGATGGTGGTAGTTACACCTACTAT 180
G wW v a T I S D G G S Y T Y Y

aadd
181 CCAGACAGTGTGAAGGGGCGATTCACCATCTCCAGAGACAATGCCAAGARCAGCCTCTAC 240
P D S VvV XK G R B T™TI S R D N A KN S L Y

45 241 CTGCAGATGAGCAGCCTGAGGGCTGAGGACACAGCTGTGTATTACTGCGCAAGAGAGGAG 300
»Q MM SsS s L RAEDTAV Y Y C A RE B

301 AATGGTAARCTTTTACTACTTTGACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCA 360
N 6N F Y Y F DY WG Q G TT™TUV TV S S8
50

SEQ ID NO:13-represents the nucleic acid sequence of the reshaped VH#3 above.
SEQ 1D NO:14-represents the amino acid sequence of the reshaped VH#3 above.

Reshuaped variable heuvy chain of CBEL - version 4 heavy chain (VH#4) (Plasmid
pANDO9D)

h
in

1 GAGGTACAACTGGTGGAGTCTGGGGGAGGCTTAGTGAAGCCTGGAGGGTCCCTGAGGCTC 60
EV QL VE S GGG DL V K P G G S L R L



The present invention also provides pharmaceutical conpositions ? WRiﬁlﬁSng a
humani zed anti body of the present invention and a pharnaceuti cal I?
acceptable excipient. Suitable carriers, for instance. and their

fornmul ati ons,wabgsdsscri bed in 20 Rem ngton' Phar naceuti cabCiBedoesmes, 16i
ed., 1980, Mack Publishing Co., edited by Gslo et al. Typically an
appropriate amount of a pharmaceutically gcceptable salt is wused in the

formul ation to rendefcrtheaé@irfrticaticatrire MreiGrrcxaspresrofcctbeceantd er
i nclude. buffers sugehcas salisnes R mger's solwty om andw dexth oseasol uti on.

The pl-1 of the,,solytion. b0 22RDUE 8 raRE, MOr €
preferably fsromlé%ot%%%%gp Eg%%ﬁ%%%%%%?ﬁgﬁ%aﬂ&em ?né? uée
sust ai ned rel ease preparati ons such ass4sem ger neabl e matrices of soli

hydr ophobi ¢ pol y#er SSPSMHCH FRTTLELT T HERTR ﬁgﬁﬁpﬁgﬁ?ﬁccﬁffﬁéﬁﬁw% ff%?es,
i [t w

e.g. liposones, filnms or mcroparticles. e apparent to those of
skill in thé aregsz hQTGCe@rIISw%GWWETW%ACB@AQW?@TWTW'&C&E%\%@A@@ g&hdPthg upon
for instance the rBute 'f%adnithi &t fati oh dnd* cbHnlentratfon of fhe

phar maceuti cal 301 canposistroirabeicngrcacnicnicst@reckcatcAPR 1 20AETAMrD 2680986
PCTI USO1/ 32140 IR N Admi nFstirati BnPmey BeCactofpli shed By Y nfeétion (eg
i ntravenous!? intraperitoneal, subcutaneous, intranuscular) or by other

met hods such a%E%ﬂectﬁbqe-réaa@sEmsﬁ@_%uaacqﬁhg%qgsaéegpther@h;ﬂeawﬁms@m in an

effective form umani‘zed antibodi es of  the present invention can be
adni ni st er ed atSEShID BOdpfrepsesents thdagena agidsequgncetdiéhepashepaduY ¥4 abbiani cal
condi ti on addressed. tern 19 s I redh: [
formul ation and a t ﬁéﬁ"é‘%&ﬁ’ @gsﬁlb?&eﬁ%?]%?tev%tsg s(e;(gsfeﬂ;?er lé%??rgec{r%%%%hagggfr\?en

appl i cation i s mellandwstdion further skdidsl Fof inithvee ahd arttidbkdyngnsisting of esisipekér at i on,

for exanple, the weight and.caondition of tient, t xtent of the

desired tred rrgwp\ggﬁgver?'%ﬂ’%rlc{é’Fréaﬁ?leeChSlf] (Yf’igﬁﬁg(ﬁeg?ﬁpeq l&‘fé]%eﬁﬁlg PR ment . For

exanmpl e, an ef freaty waRaldoSAGE VMHH], nBaedIKWOBE | Lhleorham@a | Ofasakmat tindkeQ%inésp about

100 mIligranms per, kilogram of body wei ght per day. . re_particularly,

about 0. 05ny, o‘f“f-w?%&% Pﬁ‘b‘!?‘ctﬂgé*‘er?ﬂ%‘t??wﬁﬁdeB?%e%ﬁlm%26"*-?#&?6-01??05“%, 0.8

my, 0.9 ny, 1”HAT3Crﬂﬂten€deE'§b&td@5@nati5n PYA-B57Ehd BﬁGWespgctﬁgLy).g mg, 10 ng, 15
[

ng, 20 ng, or 25 ng, per kil ogram body wei ght per day. Alternatively about
0.05 to about 100 AN IMVgiapEurtheeiostemialss e wiengs andyatiantoofomvgshaped Vi, 0. 2
ng; 0.3 ng’250’421%’VL]s§g71Qnés,mz thgseQ:OHHi’nianoZe gfgmorgc&sgigrati\%a%i@acidlng’ 2 nmg, 3
ng, 4ng, 5 ng, 6 ng, ng, 8 ng, 9 ng, 10 ng, 15 ng, 20 ng, or 25 ng, per
kil ogram body webgitiopghichdekot subdtintinihaalTesl pdbignding. BamiozeaBdut-R100

0.5 5, 0.5 o, B0 i fgs g 5 % g Ty & 12 6
7 my, 8 nu, 9 niptaidkd bpgscorhbiny meBddEEs desutibebinme: Expeipldsi | ogr am 20 body wei ght
per two weeks. Alterpatively about 0.05 to about 100 mlligrams, nore
particularly, about $%05ny, 0.1 ny, 0.2 ny, 0.3 ny, 0.4ny, 0.5 ng, 0.6 ny,

0.7 mg, 0.83 NU, 0. GhERurddWthed ABki-3TCR- Bt B8R @ The HRe WRenMFhalOfR inl 5N, 20

treating disease conditions wherein LT-f-R activation is therapeutically beneficial.
Such conditions include treating, preventing or reducing the advancement, severity or
effects of neoplasia.

In one embodiment of the invention is a method of treating a mammal (i.e.

35  human) for a condition associated with undesired cell proliferation by administering to
the mammal a therapeutically effective amount of a composition comprising humanized
LT-B-R antibodies of the present invention.

In unother embodiment of the invention is a method of treating a mammal (i.e.
humun) having a solid tumor (i.e. a carcinoma) that overexpresses LT-3-R comprising

10 udministering to said mammal a humanized LT-B-R unlibody that binds to LT-3-R in



‘nmg, or 25 ngy, per kilogram body wei ght per three weeks. Alterndtd AR Jl&about
0. 05 to abouiypl@d@yegs ! ! igrans, nore particularly, about O.f&5mko1/8kd NO, 0.2
mg, 0.3 ng, O0.4ng, 25 0.5 ng, 0.6 nyg, 0.7 ng, 0.8 ny, 0.9 ny, | ne, 2 ne, 3
me, 4ng, 5 ne, 6 ng, 7 me, 8 ng, 9 ng, 1Q ng, 15 ne, 20 ng, or 25 ng, per
ki | ogram body wei r four weeks. Pratti ce of resent in ention wl|

enpl oy, unl ess A OB%&C CIHEARIERICE A tWBHVBMCo MR MP EHH{)H‘ifésswlﬂseE 'l biol ogy,
cell culture, rpl ﬁﬁui.@{,smo@m@ex by mgrr\omﬂbeomeenedrb@wml REM vildNAe 1doEOL €1 N
chem stry, and i nmunol og which are within the skill of -30 the art. Such
t echni ques ar e aédefi- Rbled)ér RT-BHReligand &¢ AT et or Sé@HT)"mSS@%ahmFSéed ML Ul ar
Clom na A LeD gL Bl B0 ST Ll SR L B Tgig o =t =
and 1i (D.Ns5s GmMer.or BlHHT)H8Ege Qh@@&b@@’e@@a ivg@d By BinaRSsk S TuhM tpesG1i

ed.), 1984; U S. Patent No. WD 02/30986 1 2 APR 2005 FCT/ USOI/32140 19-
4,683,J 95 (Mulyepigmptateg|in the pregeps frepreiopicpdegahiditemorainclyging Butmot bgieoand S, J.
E: gg: 22 6325))non%%§ﬂce1mru gﬁ@g&@?s%ﬁ}% %@@&lce é@@)é%égcﬁgy eggglmd gnJR
Li ss, Ihc 1987 prosiaivgpdtiic: ekin, S@@iﬂblsemngth@deﬂqmcePr ess, ’1986 A -
Practical Guide to [ ._Per hal. 984 In

Enzynol ogy, Vol unes Wgﬁﬁglﬂﬁ{eﬂ%t {\C}\%g%fgt?eaﬁu?{eae”a‘%ﬁ'gﬂ %\@gtg%%lu%qutg%? New Yor k;
Gene Transf er \eodiboss dsgrcialdd il undmirddsdel] profiferdtion, iviphitieuwlaramdotbdPapyCal os,

eds.), 1987, Cold Spring . r _Labor at or chem Met hods, in Cel |
and Ml ecul ar édéf“ig‘iﬁ"‘(%&y@&# g ’f?@l %%Wtﬂ %&%ﬁaﬁure“&oéﬁ‘éwfé%wg%ease ’I'Ji'ﬁdon
1987; Handbook tofobExddend, @esaier thaambaed 106y 20WHMBESI0Ns dnd nfdk Mdvafkiesusand 10 C. C.
Bl ackwell eds. 2 1986; Mani gul ating the Mouse Enbryo, Cold Spring Harbor
Labor atory Pr esEcater 86 abg @070 Thp i 2e5 aibppaes ase %b%f’wmé%f‘ PEEVPE ust rat e
the present invga f&exa@@l theS@ s fn § xaﬁ%;@@nﬁtgﬂeb@rg esmhhm&damgbad&@reof
EXAVMPLES: is Exanple 1 nstruction And pression %I CBEJ 1 cDNAs

encodi ng t hés muel ¥ ITHBEPIesé i varioa canegiselpgedyn H‘hbﬂsﬁéé@‘yﬂeéﬁdi tpghelumehai ns
were used to c o% b ras
(ShGBEI 1) i wh o e B i i HBT G P o A o 1 - G
and 20 kappa const anfihe pregént myentiop rise progidesipbrimneuditaltchepdsdppy castraismg ehi ner a,
a 0.36 kb Pstl -, | one pEAG70
was subcl oned i n@%&é%axﬂfbﬁ%’*&’?%%@%? r&v@@g&%ﬁ& E’é?:{]}%gés/ P? {1/%8 !{)b?ecf r agnent
fromthe 5a8 heavr)pxemha‘iuntawle azsmaxsl, foiphsGBde, fihiBeir Qalaultmd)reamé @ﬂsh}bectironed _

CD4- speci fi¢ _pr char cterl f at d r| ne heavy
chai n si gnal® segdef 45 fih aa-a Zlg f‘% {5 lﬁg%’?ﬁ’bmt&t’%%? egﬁ Wy chai n
vari abl e regi onQslo btrmtmy;ﬁcdmbasappebpnatahhemp&@?ﬁacehﬁmnﬁ@wable salt is

used in the formulation to render the formulation isotonic. Examples of the carrier

include buffers such as saline, Ringer’s solution and dextrose solution. The pH of the
solution is preferably from about 5 to about 8, and more preferably from about 7.4 to

25  about 7.8. Further carriers include sustained release preparations such as
semipermeable matrices of solid hydrophobic polymers, which matrices are in the form
of shaped articles, e.g. liposomes, films or microparticles. It will be apparent to those
of skill in the art that certain cariers may be more preferable depending upon for
instance the route of administration and concentration of the phurmaceutical

30  composition being administered.



chain mature N-termnus differs by two residues fromthe N-term ?% ﬁﬁ@uence
of  purified authentic CBElI | heavy chain derived from Edman dgb Bt n,
since it was prinmer-determ ned during PCR To correct.  the heavy chain
N-term nus, RAERIRs was subjected to unique site elim naticaus(USE)

mut agenesi s usi ng an Anersham 30 Pharmaci a Bi ot ech USE nut agenesi s kit
follow ng the manufacturer's reconmmended gprotocol. Mitated plasm ds were
identified by screenjng. Faor introduced.Avail. .Pstl, and | changes. The
heavy chain sequenc%(]”i"ﬁ's’t'ﬁ@nrr%agubleta%fﬁf" P‘bﬁ“&‘?% '(5”%%%1““\%?@?32 APR 2005 WD
02/ 30986 PCT/ USQ1fedihdd), suBOrtareonf intraredcliyr) DN aeguetioidngich Thafil@iof4hakb

Not|I-H ndl Il heavy chain variable domain,. fragnment from pEAG8I and the 1.21
kb Hi ndl |1 - Nol Fspieglinsht lofbeopadsisen B dneirclivERtB64, contai ning a human 1 gG |
constant region, wefg hﬁmbﬁkmdbéd‘ﬂés@fthlag-jkmin%mﬂm <@ bd d¥eni PCERE a(dnnvi t r ogen)
EBV expressi on vector-derived plasmd pCH269, producing, 5 plasm d pEAGSS.
For construéti effechye qoselotjeghthe ezn‘a'fwréhri'%P%n,d*t@ﬂ@@@‘ﬁse%g‘ﬁ%mmaﬂe@Rﬁﬁ f ragment

f romt he p| as %Qfep'm%ﬁaq%nﬁca@fo@mp?’lltidﬁt?mggQ&bgﬁﬁ}llu effiéi@tg%ggre%iﬁgﬁpf&rhe CBEI 1
l'i ght chain variable domain plasm d pEAG67 were subcloned into the

phosphat ased  givovapkhcakior is-vBanwithin the gitilbpf the ard rking imp epnsBeralipmdene’ s '
pBl uescriptl | SKt _cloping. t0, v . i i ; i j I
sequence and a%m(bkk’)?’kQ‘gfgtqjgm}dﬁc%%ﬁgonrée@ﬁfptqﬁ%ng’ tn%{ﬂééhﬁlogﬂhgg%&@@g%%ﬁtgﬁ%l asm d
was subj ect ed the tdliSEncaef thg eaigsit Br teitagmant. FénemsiprnrRiigctireciosagBivoll beh USE

mut agenesi s_kit foll ow.nng t manuf actur.er's recommend rotocol . with
mut ageni ¢ pri né"rt&e RRFH ag%”é@c?i)gcﬁo gbo%a@ %@’@tainisl}’ﬁ ISE’E‘{%F gfgr’ﬁﬁ %ﬁ'e‘t’ﬁté)e’é?ﬁyhent-i c
CBEl | |ight chairgpaNicREIR abus:,0.@heg, Mingo.2 il 0duged.damgByb Mg, 86he, @ 15 the
3" end of the Ii ghé chain variabl e domain. Miutated plasmds were i d§nti fied
by screening 8o M8rbdded s 214 B MELHRY, MEdRELPS<i P “CRAN§ES: rhe 1 ght

chain sequenceg 7 hher besil ;Igéim}oii‘?llrﬁ-%ﬁydveﬁlﬁf\@%@y.v‘@ﬁerﬁzﬂﬂfﬂiyraﬂaﬁ 0l tdNA
sequencing. The 0.41 kb Notl-B.111 light chain variable domain fragment -
from pEAG80 adtPut HE nyligsms mosaarticngty: apeui §Rerme. ¢+ o1 @ hergpf d 518 B4HEARD63,
contai ni ng ;3 hyray. karRAokigh 20 eRahN 1ENSHAN MBI BmaVehs, SWRckoned into
the Nol | site of the pCEP4 (T nvi t?’oggtﬁ’ EBV é’xprrngssi"dn rr\1/é<,5,\l?:tn§%r-de”Fi ved

pl asm d pCH269mgpt ngudimg 1pinss AP thgpEAGER2per kisgprmdeiwmeigidpeowvesk( chCBEI |

heavy chain ve h | Lght i n. taq 82) were
co-transfect ed%ﬁtg%%%%ggwggﬁ?ogggdmp%ﬁ%f rgg%gﬁﬂéc\éﬁﬁ%’ dr[’\?\g?g)%é’s 'éd for

ant i body secr etigogh? sugd0.3 peci.fingj @y mganpiny, O/Eakor.8 mandl9 etlybtBg,(Zang 3 mg,

nol ecul arly clgned CD 154-speci f i reviously ch cterized at Biogen)-
transfected ce??’s%s'gfl’”'\%ﬁc’gs”ef%r{?gr’glnég) 10 %ﬁs‘tSéP%sj‘bI”bt’ Oagrf’grf‘%%ek%’%ééz\%l oped with
ant i - human 20heaydy vanght bdrghb webial AltandivaQabs).09to Moot B0 MiA grams, more

i nmunopreci pitates fromwhole cell | ysat es an% condi ti oned nedi um i ndi cat ed

that chCBEI 1-t PHHLY &Rt B9 tePIee dithddined-> Bh Y-8 PoihPioymg 8ciBe 8¢ heavy
and |ight chai pg @b reeVBE D Mt W hdlms0s B0 FE8e 7 BN 8L 8k 30 neLh 4 fg, FACS
anal ysis of LT-p-R -expressing Hi-29 cells Stained Wi th conditioned
mg, or 25 mg, per kilogram body weight per three weeks. Alternatively about 0.05 to
aboul 100 milligrams, more particularly, about 0.05mg, 0.1 mg, 0.2 mg, 0.3 mg, 0.4mg,
25  0.5mg, 0.6 mg, 0.7 mg, 0.8 mg, 0.9 mg, Img, 2 mg, 3 mg, 4mg, 5 mg, 6 mg, 7 mg, 8
mg, 9 mg, 10 mg, 15 mg, 20 mg, or 25 mg, per kilogram body weight per four weeks.
Practice of the present invention will employ, unless indicated otherwise,
conventional techniques of cell biology, cell culture, molecular biology, microbiology,
recombinant DNA, protein chemisiry, and immunology, which are within the skill of
30  the art. Such techniques are described in the literature. See, for example, Molecular
Cioning: A Laboratory Manual, 2nd edilion. (Sambrook. Frilsch and Manialis, eds.),
Cold Spring Hurbor Luboratory Press, 1989; DNA Cloning, Volumes T und II (D.N.

Glover, ed), 1985; Oligonucleotide Synthesis, (M.J. Guil, ed.), 1984: U.S. Palent No.



‘medium fromtransfected cells indicated that the chCBEl | antibody? ARRUIE and
produced stai mwog/pasterns simlar to those of nuCBEl |, whickesaomndeti oned
medi um WD 0213098G 1 2 APR 2005 PCT/ US01/ 32140 -21- from nock- and
ch5c8-transfected cells failed to stain Lf;(3-R on HT-29 cells. Chineric

CBEI | produced Lent fiect f epmpst rat ed
to induce IL-8 %é%ﬂ@?k%@p%er T?lX?%@%?Ag%pl?%bs'sdﬁ%%O&gél? hgrﬂ?asra{%gnsqc F’ZE 'and to
i nhibit grow hedsf, lwmana:demnmd Graaeintono 8L . $Hairies mdde]. Higsns, SﬂSExlaml e 2

dommi ns. 10 pr odtE R ARARALS s 1Y RBCEEL A fodi st €8 G0 B PHbacr | bed

supra. The choi caisehatiie xhégmxa@s@apmr;\ Prab @B BRIde S0 WMhSeclar TMRA
mat chi ng: human_kappa su{) roup mAb TNF- Al for the 10 |ight chain

(Giffiths et ah’e'bd')l@s?é)Metaﬁ@ 'h@ﬁﬁﬂ@ﬂ@gﬁ’@ﬁlﬁ]eﬁﬁ“ qﬂAﬂﬁtL‘MﬂF@f@ ¢6): t he heavy
chain (Malisan ﬂ&ad%ro?x%s?%lvYJBréﬁﬁ\"ﬁE%fWecﬂ) g,marm‘nawcm éy Abl e 1ight
and four versions of e varla eavy reshaped chains were designed. In
general the firMiller yarMiPoRalonrdsadi 11957 tCGodd m&gfbd:rokLmthrvdmmm@mmcamrl ne
9(;3%”??23?;":6? e%ﬁéﬁﬂé@%nﬂ%@%{ﬁ bl%gb nteraz!n ind W, al er fdgé\eﬁ?ctadeg'mc Ereé,s\,tge most
el imnation (USEndomulsIgHardtiosk USEﬂgarmnAmmahaag)PNarumel v Bb. M@MMBE

mut agenesi s kit _follow ng the nuf act urer nded prato usi ng
Che- ShOBEI | 1% ar £ b LAl rir) Jras M s Mop oo B QPSP B agent c
priners for thepfoapyprks, (0BF) changes are described bel ow. The CDNA
sequence of the human acceptor frameworks (Kabat 20 database #004770 for the
light chain and Rabdihefglepumdxpmples e PHeideytod sl theeresentiswationnpid si | ent
nmut ati ons i ntroglcadotf @ BEQAUER 1HESHd h&tdon site changes to facilitate
identification of rrutoate pl asml(rgﬁ Mitated plasmids were identified by
identified by screeni ng for the intr&XwMBLESStriction site changes. The
vari abl e regl %sequences in the resultant plasm ds were confirmed by
DNA sequenm ng 1 used pEA®81 tenplate with the follow ng priners:

FRI prinmer 5 QGC@istridBon AGBECTEsOEDIGAGBEOT CTC CTG TGC AGC CTC 3' (SEQ ID

NGO 17), which |ntr ced Bsu36l .site: FR2 prinmer 5 T TCG. GAC TCC
GGG AM GGG GCT GG& Eﬁ? %‘}i@eﬁﬁ%ﬁj’ﬁ"% TREPTE fh%f‘vc,yﬁ%}ig%gduced
Ncii and Hpal |crﬁlntsev&1e @&doE&&trmﬁ ﬂ&fto@?or%sﬁ\%o%n%%n%@h%sCAG CCT CTA

30 CCT GCA GAT GAG CA GEC_TGA GGA CAC AGC CAT G 3 ?lDNOlg)
whi ch i nt roduce@h@%]uéléln ‘é(h‘&h ﬁgmucgﬁl b¥ariphlg r¢qps WeE 1%347&’&“”@“

resul tant Ve#l plpaseingiaNiassidHe St B e eLiBANDRE Feavy i ¥Pin &R 0r0 AR 10%430986
BStEN fragment from the CBE11 heavy chain subclone pEAG970 was subcloned into

the phosphatased 2.82 kb PstI-BstEII vector fragment from the 5a8 heavy chain plasmid
pLCB7 (5a8 is a molecularly cloned CD4-specific mAb previously characterized at
Biogen), to add a murine heavy chain signal sequence and splice donor site to the

25 muCBEl1 heavy chain variable region. In this plasmid, called pEAG979, the heavy
chain mature N-terminus differs by twb residues from the N-terminal sequence of
purified authentic CBE11 heavy chain derived from Edman degradation, since it was
primer-determined during PCR.  To correct the heavy chain N-terminus, pEAG979
was subjected to unique site elimination (USE) mutagenesis using an Amersham

30  Pharmacia Biotech USE mutagenesis kit following the manufacturer’s recommended
protocal. Mutated plasmids were identified by screening for introduced Avell, Pstl, and

Rsal changes. The heavy chain sequence in the resuftant plusmid pEAG981 wus



PCT/ USO01/ 32140 -91- V14#2 used pANDO67 tenplate wth the foll ow Tg[ﬁi’i rs:
FR2 priner 5 CATGTATTGGTTTCGCCAGGCCCCGGGAAAGCGGCTGG'zQ | D
NG 20), which introduced a Smal site; and FR3 prinmer 5 GGG CTG AGG ACA CAG
CTG TGT ATT 0§86 TAA GAG 3' (SEQ I D NO 21), which intreusgdsauPvul |
site. 5 The resultant VH#2 plasm d was desi gnated pANDO71. VH#3 used plasmd
PANDO67 tenplate with the follow ng prineJs rimer 5" GIG ACT ATT ACA

- FR2 p
TGT ATT GGG TGC &SCC AGG CCG GAA AGCG - TG 3'" (SEQ I 1 22), which
i ntroduced Snaf® ‘r’i’&?-e‘li—lmépgg'cste&‘ée,m‘%d ']f%‘l ’Sﬁ%ﬁg '@C@é@(g‘?@%%“ C AGC
TGI GTA TTA CT@abtk&at A FAGIS0 afiiFhe GAAKT GindIANOE figmédERN the NXrad) , whi ch
i ntroduced PvuTl and Fspl sites. The resultant VH#3 plasm d was desi gnat ed

| :
PANDO75. Expr e®EPEACH&erainwepdumpn G sesknf ragogyyere pbriracdiaiodhaets sy
subcl oni ng t he of G 4 £kl (DAbadkh BEVILERY \EO8LA VAT 1Ak € Eamm, Prolicagent s
from pANDO67, OpA&%??, (ﬁ'(r;l ’%ﬁﬁ%owe Ignd]\()t Hea?[’l. 211l kb}B Hi rlld})l - Not P'Of L;Cgfgment
from the pl asmiptsB giAAE$84, containing a human | gG@ constant region, were

e o D6s, b onblcondhulon Blncfif MRS RN, BRIEIRIARHGHBREAR] ) VS

1 i
pl asm d pCH269, pr odumoﬂglu exf)r ession vectors p (VH#1 ),

PANDO73 ( VH#2) froaritle plaiid pRIRASS3Nd 2 YBFitb BeeRlV-BhaslifregnpAE8 thet @pllat e wi t h
the following priners: FRl primer 5 AGT , GAT GA GIC TCC CAC
CGA TGCAGA CAA88 iR Vf@&'ﬁ‘%ﬁ’“ﬂ@i“&‘f@%@w&“?%ﬁ@g‘gﬁﬁ ‘?%B%}S“?edm ch
renoved Hi nfi 23adbNOSBAEISTE vebiB2 frignenefiond StriiAden&APB RERH POBKSGHNIZT TAG GCG
CTT TCC ATG GIT TCT G 3 (SEQ.ID N&x25), whjch . introduced Haell and
Hhal sites;!? af8'¢R® “éﬁgr%%““S"'gtﬁﬁﬂa'@@a}l@ﬁ”%ﬂ&?aw#ﬁgw tglﬂ’ies £ CAG GCT
GCA GCC TCC TGhshEpEAd 78 ABhEAasHA w45 Tubj&dd toASEAtagdnests R kP 25 NO: 26) ,
whi ch introduced Bsu361, Ddel, and Pstl sites. The resultant VL# plasmd

was desi gnat ed AFEEEBE harmagiaBiogdeldShmyspingsip MNIOBInEdrioPa &Y t he

f ol | owi NG pr i Mgy ER1da HEbEBR witrBin ut T Fhe BAGi F e FEE AR SEEGABATCA CCT
CTG GCA CCT G 3" (SEQ - I'D NO 27), which'introduced an EcoRV site; and FR3
primer 5 GAT GEThIEGWETIGEBAITAITcharGT-tanniaGAd POCh ATPIERE 2 AT ge3t  ( SEQ

desi gnat ed AN 7o SESSARE A PRk S e R AP e BB 01 L ow g
prinmers: FRI prsematngng fobintrGNEeCBAIEBORVCG A AT hRGEs ATHe MEBABTT CTG GCA CCT
G 2 (500,90 00, 12 AR 000 SO AEIAD A 25| B39 o
0.41 kb NotI-BglH light chain variable domain fragment from pEAG980 and the 0.68
kb Bcll-NotI fragment from the plasmid pEAG963, containing a human kappa light
20 - chain constant domain, were subcloned into the Notl site of the pCEP4 (Invitrogen)
EBYV expression vector-derived plasmid pCH269, producing plasmid pEAG982.
Expression vectors (chCBEL1 heavy chain vector pPEAG983 and chCBEI1 light
chain vector pPEAG982) were co-transfected into 293-EBNA cells and transfected cells
were tested for antibody secretion and specificity (empty vector- and ch5c8 (a
25 molecularly cloned CD154-specific mAb previously characterized at Biogen)-
transfected cells served as controls). Western blot analysis {(developed wilh anti-human
heavy and light chain antibodies) of protein A immunoprecipitates from whole cell
lysates and conditioned medium indicaled that chCBEI 1-transfected celis synthesized
and efficiently secreted heavy and light chains at levels similar to ch5c8-transfected
30  cells. FACS analysis of LT-B-R -expressing HT-29 cells stained with conditioned
medium from transfected cells indicaled that the chCBE 11 antibody bound and

produced staining patterns similur to those of muCBE! 1, while conditioned medium



ATA -ATA GAT CAG AAG CPT AGG CGC TTT CCC TGG TTT CTG.CTG GTA {2 APR QBBEQLD
NO 30), whi clyg aiireuced a Hindl Il site and renoved Ncol apgusshislia Sites;
and FR3 priner 5 GAT GGI' TAG AGI ATA ATC TGT ACC AGA TCC ACT 5 GCC ACT G 3
(SEQ I D NO 31), which introduced an Rsal ,site. The resultant VL#3 plasnid

was desi gnat ed. pANDO74. ession vectors for. the, hu | i ght chains were
made by subcl o tHa" %%‘“RWWICF%JP'&P 9 ?tﬁfﬂﬁ“qc%glmjr"? %?H?‘e donai n
fragments froncpANRIEEE | IPAYRRLY from@andANPE A i@ty dshari Be B8 d b BeldedNot |

fragment fromthe plasm d pEAGG63, 10 containing a human kappa tight
chai n. const ant todwsted 18 sgeiedos bibeT-GriedxirasoeIas Nstanoms pells aestf lotiébity CEPAEBV

expressi on vecfor [ , m-d p , cing light chain expression
vectors pANDO6@8\(Q}%i%1§6§g73ﬁ58§£&M&gﬁ?’%gﬁdﬁrﬁgklm76 (VL#3). Expression
vectors wer®e cBxampeadfected into 293-EBNA cells and transfected cells were

tested for antjbod Seqr ion an %E jcity (enpty vector-transfected
cells 15 servgg”—gs = EHBEES . stern blot analysis (devel oped with

anti-hunman heavy amssigh gftthe ed¥fdpad aﬂtablia@dlin@iﬁéto%ﬁ-od@&@ﬁ@ﬁdﬂizédtﬂﬁvﬂomeCi pitates
fromwhol e cell lysates and conditioned nedi umindi cated that
huCBEI | - t r ansf GEEBE! 10 &12F sarBhen asfesethedipitpra- Sfhe ckqientfithe ewp egcefoheavy and

light chains af‘raﬂuﬁ%ﬂls%zﬁibgihlﬁ%lotv)pmﬁ@%lhhmﬁrf%Efx &&kRAp 1 fRlhIE-A BRAFR anal ysi s
of LT-0-R -expressing BT-29 cel s stained with conditioned 20 medi um from

t r ansf ect ed0 celight chadiCeidfi el et dhat 998 h enchinaBEkube#R pddhn Aot IdGelos thastavy t han

huCBE11#1 and : §81 af i 1o C I Lo low) where
huCBEI | #1 (VL#W%%"%W??%%BE@%?%% °@%E°ﬁhﬁ%§r@k€§‘%h@é§%3 ( VL#3
with V. H#3). Mesiandf tatvelnbiohdranrsfpatohanswat gepistedintgaadral thedisteduct i on
could be attributed to the VH#3, which differed from VH#2 at .t f r amewor k
esi dues: FRe MM A Perpe Y AT S KGN RSt E DREE but | ons
of each of thesgsiochangeshe fBeW 1RaWME mRATHImEXREEESI Oon vectors were
constructed. plasm d pANDOS9, the F37V variant of VH#2, was nade by

subcl oni ng 't he 311 15p "NobFLIpstieble regime eremaghpy pARKSCTS elipRaiordbShh

Pstl-H nd[ | frago@adis bsimnPANXAL, PrRGhclBotdenAISEK Rutcidhil kit fd¥edihg tHeagment
from(lie plasmd pEAG%Zflnto the Notl site of the pf:EP4 EBV 30 expression

vect or - der i vedMBIuEHrel speI9pEenda pewid. YRRIBEIOCBERE vayaBla dompin gismigs VHE2,
was nade by su M | = ﬁgﬁ%% 71, the 126
bp Pstl-H ndl Hgfégag@ﬁora}%{]ﬁl?[r@%SnﬁkN%%ngkhggﬁtrfléer tI?LJ 21 bgﬁ{%%ﬁ#% f ragnment
from the pl asdéscippENEO84 ThatDNARequRloelof tiehemof accépgorg GERY oERBK@Npr essi on

vector-deriyed 1 2 é& 35_ 124- pl asm C!\{l(ﬁ ﬁ? h H2/ H3. chi meric heavy
chai ns wer évxcoEi .%T?bélsflesfo ‘&27@ o the ﬁ"kﬁg%@n B B%e @O\z/’\n}?ﬁ%@i’fﬁ i m%}jgg_ FACS
anal ysi s i ndi cateedvithsitntinheat\@8 ktroRucedrol padttuchresta@sitoprsiael clahgd+dFabilindi ng when
paired with the VL#3. (Table | supra). The pANDO76 anpd. ANDO@%O. i.ring was
desi gnat ed huCBET A el prodated éﬁfﬁ? .Mlﬁi‘f?‘“ﬁ%[sﬁ’é eETF gmgﬂfjb’é Dﬁ*ﬂ‘pl%‘%#ypel | s
Wi th chCBEl | gadgnhdERELe ihtry@Iced RRScibhsitdc RS, TR SdbibRegRdDeRNdi ti oned
medi um was harvest ed. Anti body was,dpurl fied on i
A sequences in the resultant plasmids were confirmed by DNA seguencing.
25 VH#1 used pEAGI81 template with the following primers: FR1 primer 5° GCC
TGG AGG GTC CCT GAG GCT CTC CTG TGC AGC CTC 3" (SEQ ID NO:17),
which introduced a Bsu36[ site; FR2 primer 5 GTT TCG CCA GAC TCC GGG AAA
GGG GCT GGA GTG GGT CGC AAC 3’ (SEQ ID NO:18), which introduced Ncil
and Hpalli sites; and FR3 primer 5 CAG AGA CAA TGC CAA GAA CAG CCT CTA
30 CCT GCA GAT GAG CAG CCT GAG GGCTGA GGA CAC AGC CAT G 3’ (SEQ
ID NO:19), which introduced Bsu36! and Pstl sites and removes an Rsal site. The

resultant VH#1 plasmid was designuted pANDOG7.



Protein A-Sepharose. Purified mAbs were assayed for activity. 10 Table 1.
FACS staining of HT-29 cells by chCBEI 1 and huCBE1l Licht chaf 2HPRVM05

chai nRel ati ve MFI ChCBEl | pEAGB2pEAG831. 00 HuCBE! | #1pANDO68pANDO691. 00
HUCBE11#2p ANDR@2pAhE0731. 00 HuCBE11#3pANDO76pANDO770. 62 PCT/US01/32140

L2/ H3pANDO72pANDO770- 42 L3/ H2pANDO76pANDO731. 00 L2/ F37V H2pANDO72pANDO890. 65
L2/ VO3A H2pANDO72pANDO900. 75 L3/ F37V H2pANDO76pANDO890. 80

14uCBE11#4pANDO76pANDOY gsm [ i heptley stdansf ect ed
cells was used to S%ﬂq%ﬁl% Qtﬁﬁﬂggatﬂgﬁggﬁﬁﬁﬁn&ﬁ& I’qune}t;r‘f gn i ce,
washi ng cells t@W/téT(EnG"lﬁF FD@S%@G@&Q@BQ%AH G@/@@@@ﬁd(&ﬁ@@%\‘@d@v um

OS] 2L B ORISR Sy AR b RBALAO s B gghageeor

| MrunoResear ch i"n ~on rce’in
washing cel | s tPdTATMACT FRGI UGRS3’ (saﬂr@m SouEiperdihigtroducEAGS wiutie.er f or
analysis. Relative MFI refers to ne |ized to that observed for

;
chCBEL 1. Data LMehewian ¥5résksmid W“ﬁée%&ﬁéﬁeﬁaéNpgglm two i ndependent
transfections. EXarTWHaB%se%qﬂdshmcﬁyﬁmm@mrﬁﬂmém m&bhmﬁupmﬂqb@dﬁmﬁna\er e

assayed for activity. Results of an IL-8 release assaq\é; A375 human

nel anoma cel | s AESASIATTAGS JHATACCEAHE s AGRET §GRECAB AGG ol ubl e)
uh ch Teasur o5, e EPAs R i Rorl SaRAG AR She g aluait LT (3R

anti bodies with an LT ressed on the surface hunman nel anoma
cells. 1 2 APRROBBS- QAQ-G@(BTGACQ(BA‘!;?A@A@C@@I EAARTAOFGEGE ARG AGAne! |

pl at es cont gj ni i ntd.bodi _onto

goat anti -hﬁolrra C?@AS %ﬁ&%&’%ﬁ(%@ﬁ% 7?jac Csho'ﬁt Cfrlf’rlgrfﬁno esegl% Site '

Labor at or i es) - chratresdl1tmee VR 3 thﬁxdG%ﬁW@uﬁH@AmOmre i ncubat ed overni ght.

Condi ti oned nedi um was harveste n‘g1 ed for |IL- ELI SA.  Exanple
AR

4 Cytotoxicity on WP VSRS By SRS e ﬁ’é‘éﬁlﬂﬂd SN B col on

cancer cells wig.4y4 gaiatbbmdantdary éhImVaRalﬂ@&an@rdfr@ﬁne@ﬂtfﬁbnﬁ@ANwamn 1 gG Fc
coated wells which denpbnstrate that anti- 10 LT-(3-R anti bodi es i ncreases

cytotoxicity i PSHTdr orPdNRO7asand Hisvin? | iy HipgllrNotbipagment from the plasmid

15 pEAG964, containing a human IgG1 constant region, were subcloned into the NotI site
of the pCEP4 EBV expression vector-derived plasmid pCH269, producing heavy chain
expression vectors pANDOGY (VH#1), pANDO73 (VH#2), and pANDO77 (VH#3).

VL#1 used plasmid pEAG980 template with the following primers: FR1 primer
5" CTT-GCA AGT GAT AGT GAC CCT GTC TCC CAC CGA TGC AGA CAA

20 GGA TGA TGG'AGA CTG GGT CAT C 3’ (SEQ ID NO:24), which removed HinfI
and Nsil sites; FR2 primer 5 CAT AAT AGA TCA GGA TCT TAG GCG CTT TCC
ATG GTT TCT GCT G 3’ (SEQ ID NO:25), which introduced Haell and Hhal sites;
and FR3 primer 5" GTA GAC AGT AAT AAG TTG CGA AAT CCT CAG GCT GCA
GGC TGC TGA TGG TTA GAG TAT AAT CTT GCC CAG ATC 3’ (SEQ ID

25 NO:26), which introduced Bsu36l, Ddel, and Pstl sites. The resultant VL#1 plasmid
was designated pANDOGG. .

VL#2 used plasmid pAND066 template with the following primers: FR1 primer
5" GAT GGA GAC TGG GTC ATC TGG ATA TCA CCT CTG GCA CCT G 3’ (SEQ
ID NO:27), which introduced an EcoRYV site; and FR3 primer 5° GAT GGT TAG AGT

30 ATAATCTGT ACC AGA TCC ACT GCC ACT G 3’ (SEQ ID NO:28), which
introduced an Rsal site. The resultant VL#2 plasmid was designated pANDQ70.

VL#3 used plasmid pANDOGG template with the following primers: FR1 primer
5" GAT GGA GAC TGG GTC ATC TGG ATA TCA CCT CTG GCA CCT G 3" (SEQ



~(captured) and Figure 2B (soluble). WDr cells were plated at 6x[LQ4PRI006N

the presence  af 80 units/m hul FN-gamma into 96 well platgsrg@rkakni ng
ei t her sol ubl g%a()r%tglg)9gyodi es or antibodies captured onto goat anti-human |IgG

Fe (Jackson | nmunoResearch Laboratori es)-qcoat ed wells. The culture plates
were incubated for 5 days. MIT was 15 addédr for 4 hrs and the resulti ng

preci pitate waslUNQS8)-werchiytresvesdin SRR Y pitcu BBEPEReM (G A €69 $0STPh 10 nv

HO, and O D s werefLadam@ AHEEPPhRiPcheadsr coErept-er Srdhercatibody
consi sting of reshaped huCBEIl version 3 [ight variable chain (-VL#3) and

reshaped huCBEICE 3V&HS) BhN2: b annchyriradatside Hohdliisite sglredoved CBEl and#$lyTor 20
hCBElI 1, was nmade an e.cell, i I I i L ted
Wth the AT.C e aupERrPany | RAaCaRuan ~Gapstl B Ea GREEARR SRSt e
full pol ypeptidecsaruen SE@ID Hach), ofhidhhigrddugdtt anasol shedthy rahiainnsl#3 ncl udi ng
the constant domains are. as fg‘gll\rggs\?: Sequence of mature huCBEll version 3
light chain (SEPSBA K@ degignated pANDY/H4py \rQSPSS LSASVGDRVT | TCKAGOD! K

SYL SWYQOKPGKAPKLLI Y x piebsi T V8 to oW ERu EB I GH Ry Weik gk @ s dsfomihY el Q
HGESPWFGG 30 101 GTKLEI K&RTVAAPSVFHFPPSDEQ_KSGT ASVVCLLNNFYPREAKV 35 40

Sequence of mat U EXMICBBEL! iy sheghvanaedvyaie FagmentsSem pANRERO. gaNDU1%
DNAL QSGNSQ ESWE%W@EE@%@%E&B @mﬁﬁﬁ%eww i3 2k dogSPVTKSFEN RGEC)

CDRs are underlined; back nutation F/1Y is bolded; constant domain is
bracket ed. W37Fcos4Hing 3 hpQYESGEE dhWKROGEINRIISEAASGRPPSoRY YMYWERDN PGKGLEW

VAT 1 2 APR 2005 / l 140. - 26- YTYY PDSVKGRFTI
SRDNAKNSLY qus%if\é\)?ﬁg 3 &\@‘6%?‘3‘{%%%&5%6%&?%%@&% SVEP
LAPSSKSTSG GTAAGEMKresGorl &t RYFRERGE VELANSEATTSEY HFEPA G S0 YELSSVV T
VPSSSLGTQT 201 VI HKPS NTKVDKKVEP KS PSVFLFPPKP 251

HTCP PEL
KDTLM SRTP EVTCVWVDVE PREBPEVA WY FENEGRATIT K N%‘Etsﬂadéfe’f GEYRVWSVLT

VLHQDW.NGK EYKGEUSINEA 1EItAitbiE T b&alys aQR REPQeciBibily MY plyRRSRDEnks FEKBNRAME TC
LVKGFYPSDI AVEWESNGQP ENNYKTTPPV 15 401 LDSDGSFFLY SKLTVDKSRW QQGNVFSCSV
MVHEALHNHYT GOKSLISESPE neEaiRée RpEoly nles'q Tt Rloganalysis kdsyeieerd WL man i@V s49A are

bol ded; const an;ddQABEHAid Stibodies) of protein A immunoprecipitates from whole cell lysates and

conditioned medium indicated that huCBE] 1-transfected cells synthesized and
efficiently secreted heavy and light chains at levels similar to chCBE1 L-transfected
cells. FACS analysis of LT-f-R -expressing HT-29 cells stained with conditioned

20  medium from transfected cg:lls indicated that the huCBE11#3 mAb bound less well than
huCBE11#] and huCBEL1#2 mAbs relative to chCBEL1 (Table 1 below) where
huCBEll#l (VL#!1 with VH#1); huCBE#2 (VL#2 with VH#2) and huCBE11#3 (VL#3
with VH#3). Mix and match co-transfections suggesied that the reduction could be
attributed to the VH#3, which differed from VH#2 at two framework residues: FR2

25 F37V and FR3 V93A. To examine the individual contributions of each of these
changes, new heavy chain expression veclors were constructed. Plasmid pANDO89, the
F37V variant of VH#2, was made by subcloning the 311 bp Natl-Pstl fragment from
pANDO75, the 126 bp Pstl-HindIll fragment from pANDO71, and the 1.21 kb HindII}-
Not] fragment from the plasmid pEAG964 into the Notl site of the pCEP4 EBV

30 expression vector-derived plasmid pCH269. Plusmid pANDO090; the V93 A variant of
VH#2, was made by subcloning the 311 bp Noti-Pstl fragment from pANDO71, the 126
bp PstI-HindITT fragment from pANDO75, and the 1.21 kb Hind!)-Notl fragment from
the plasmid pEAGI64 into the Notl site of the pCEP4 EBV expression vector-derived



bracketed 6 week old nude mce were injected intraperitoneally with 100 ug
of anti-LFA3 20 antibody (1E6), 100 ug anti-LTBR anti body (huCBEIAfRf@%m
not injected (control). The animals were then injected subcutaneously with
1x106 W DR col on adenocarci noma cells. The huCBEl 1#4-treated m ce were
retreated weekly with 100 ug of anti body %2 the nCBEI | animals were
retreated on day 14 onl Tunpr size was“ieasured weekly and the vol une of
t he tunor spﬁé?sé?“éapwpét Eepse Bg i gimsric MVW%“WT%C%’%?WQ‘%B‘OZ@ when
their tunors deat h
was not ed onIg hér&gﬁsfgftggl:l‘%gﬁé%#? Aégg"ﬂ%% 1mcgEll>%g%Fe 6 %IAS%%E% nél nude

mce were ®itiabred DjTefReEInding wa@epsaureommlthwm&?:a tTab00l sigrHntThe pABRO7ANt | body
(huCBEI | #4) or were not injected (contral Al'l _animals were then injected

30 subcut aneARSIPANIPIY PRITNGeYAARERERAAIHC At ehablenasiiel | s. The

huCBE11#4-1tr eat ed cmr%fééﬁ&?s Jf@@i eahedcarkincheisE 1 :@nbopel1 WGRER 4.
Tunor size was neasured weekly and the volune of the tunor sphere

cal cul at ed. Tuwere sedédivpandsicnditioradgnesaun was hirsesdtde rAnjdody weopwirdosl  ani nal s

dShCBE||4 5 h huCBEt 1#4
et cantl Pt BeEhRE Ehnted el Mosrb i e Ao o ol anted oo

subcut anewsIVawﬂ NEAES RiatiBng ATHTTRY Gellsbgah€BEWM bt ldBEIQdy through day 21
continue to show reduced tunor growth rates two week follow ng the cessation

of treatnent. Exanple 7 WO1Q248Q986 1 FRCHBO5  PCT/ USO k32k40 +27-

| MCBE11#4 Sl ows Growt h of Pregrown WDR Tunors and | ncreases Survival in

W DR Tunor - Gear FHFENUde M cePHFEBW DR cel | SPERET® pregrown subcduP@neously for
10 days i n Nudewtsmies#r The npeobecei ved subenéeneous injectianso of either
PBS or huCBEl 144. E£y or 5 EL L alterngig,weeks. Tumor wgights were

cal cul ated from W dth and Ieng measurenents and animals with tunors over
2000 ng were saEfiFitédd, thePPMOUPDr wei gi*EPHY7 tine of sacri%fte continued
into the statistizah averagi Bk r or bars grepé@sent standard.grror. Tunor
wei ghts were call%u) gted usi ngfa\m f or mul a: h x Wdth x Lepg th)/2=
tumor weight in The resuffd afe graphed’ 'R Fi gure 6 and show that 10
huCBE11#4 is abil/e"ﬁ‘b B3| ow pr eA¥p0dn t unor s BANP8F%v 0. | n additi dnéS tunors were

grown and treaigfods sgescri begghabpve and pemrgsfde survival of gthe animals
was neasured. The results areﬁ%aghed in Fi %Nir)e 7 and show that huCBEI | #4

is able to i ndlidp¥ dfonged & in vive" THmice with predrdn tunors.
15 Exanple 8 HuCBEll#4 PANDO76 PANDO90 1.00.
Conditioned medium from transiently transfected cells was used to stain HT-29
cells by incubating for 30 min on ice, washing cells twice with FACS buffer (PBS with
5% FBS and 0.05% sodium azide), staining with PE-conjugated anti-human IgG (H +
15 L), Jackson ImmunoResearch Laboratories, Inc., for 30 min on ice in FACS buffer,
washing cells twice with FACS buffer, and resuspending in FACS buffer for analysis.
Relative MFI refers to mean MFI normalized to that observed for chCBE11. Data
shown represents the average from two independent transfections.
Example 3
20 - IL-8 Agonism on A375 cells
Purified mAbs were assayed for activity. Resuits of an IL-8 release assay on
A375 human melanoma cells are shown in Figure 1A (captured) and Figure 1B
(soluble) which measures the amount of IL-8 released upon the bindihg of anti-LT-B-R

antibodies with an LT-B-R expressed on the surface of A375 human melanoma cells.



Anti body affinity nmeasurenment HT-29 cells were grown in DVEM suppl enent ed

Wi th L-glutam ne, non- essential am no acids, sodiumpyruvate and 10% f et al
bovine serum Cells were washed once with PBS and renoved fro %?gzgkﬁte by
i ncubating at roomtenperature 20 for five mnutes with PBS pl EDTA.
Cells were centrifuged at 1000 rpn1 (110_x g) for five mnutes and
resuspended to a density of 10? cel &1L in PBS. HuCBEl1l#4 anti-LT(3R
anti body and ‘RURéalwereRbgd %dﬁfjml #¥o g6 el alatsreopginingtithieidutis pribedies n PBS
and a 12 poi I de to a final concentration range
of 2.37 pM -Qﬁga%#hﬁ%8%1$ﬁg b&g%gg%ﬁgﬁgﬁﬁbnd 100 pL antibody 25 dilution
wer e added together to each well of a 96 well V-bottommcrotiter plate. The
anti body and the cells were incubated at 4C for 2 hours. The plate was
centrifuged at 1000 rpm (110 x g) for 10 m nutes at 4C- The supernatant was
di scarded and the cell pellet was washed with cold PBS six tinmes. Goat-anti
human | gG phycocrythrin conjugate (Jackson | munoresearch) was 30 dil uted
L: 100 in PBS and 200 tL was added to each well. The cells were incubated
with this secondary anti body for one hour at 4C, centrifuged as described
above, and washed once in cold PBS. The cells were then transferred to

pol ystyrene test tubes. 1 2 APR 2005 WO 02/ 30986 PCT/ USOLr 32140 - 28-

Fl uorescence intensity was neasured on a FACS Calibur instrunent (Beckton

Di cki nson). The nean fluorescence intensity val ues of the staining for
anti - CD40L non- specific binding control were plotted against the anti body
concentration in Delta Gaph. 5 The values were fit to a straight |Iine and
t he theoretical non-specific binding values for each anti body concentration
were subtracted fromeach data point for the huCBEL1#4 dilution series.
These specific fluorescence intensity values were then plotted agai nst

huCBEl 1#4 concentrations on a log scale. The resulting curve is bell shaped
and symretrical, and LOreflects self-inhibition of the antibody binding at
hi gh concentrations. The left half of this curve :vas fit to a four
paraneter equation to find the functional affinity of the antibody. The
resulting curve fit gives an EC50 val ue of 60 pMfor the huCBEl1#4 bi ndi ng
to HT-29 cells. It will be apparent to those skilled in the art that various
nodi fi cati ons and 15 variations can be nade in the pol ypeptides,

conposi tions and nethods of the invention wthout departing fromthe spirit
or scope of the invention. Thus, it is intended that the present invention
cover the nodifications and variations of this invention provided that they
cone within the scope of the appended clains and their equivalents. 1 2

APR: 2005



-29 What is clainmed is: 1. A humani zed anti -1 ynphot oxi n-beta receptor
(LT-13-R) anti body whose |ight chain conplenentary determ ni nger?gi s are
defined by amino acid residues 24 to 34, 50 to 56 and 89 to 97 0 % | D
NG 1, and whose heavy chain conplenentary deternining regions are defined
by am no acid residues 31 to 35, 50 to 66 and 99 to 109 of SEQ ID NGO 2 and
wherein the anti body conprises at |east 8he of the following residues inits

I i ght chai n. .y 146 and, Y71: or _at |east, o of ,.t he | | owi ng
resi dues in il:é{si’ %\ggﬂ?s‘)@ﬂﬁ'ﬂ‘l’%ﬁ?‘f?‘Wiﬁédrﬁﬁg_?&cRﬁ@ggﬁl&s'3@5 Chuis R gtér)lsu‘Lﬁ%rgemri ng
convention). jZeubhrelWNERighE L oHalionky MRAREOXAPRERA hRE 8R1REd (d- TE18-HY) anti body
whose light chain conplenentary determ ning regions are defined by am no

acid resi duesEld3At o 34, 50 to 56 and 89 to 97 of SEQ ID NO 1, and whose
heavy chain c&@&ﬁg&ﬂt ary determning regions are defined by am no acid
residues 31 to , b0 to 66 and 99 to 109 of SEQ ID NO 2 and wherein the
anti body conpfirgesiciesi @uero¢fd in its |ight chain (Kabat nunbering

ion). 3. i.zed anti.- hot oxj,.n- b (LT-(3-R).
anti body whose | FRIRGHACKOEBIEEENLRTS LY EPRT SPTRGE TAOSOMPE B i ned by
amno acid r ?ﬁ%ﬂ%%t%ﬁ%?mﬁéméﬂgmlm FAQAWAR whichlemdnidrdAniOint. and

whose heavy n conplenentary determni ng regions are defined by am no
aci d resi tuesLBB-R antidodiebhcteases GytaraticX i cant&3elf asSEQwhh Ri@uiz 2nd  wher ei n

the anti body conprises residues F37 and A49 in its heav hai n( Kabat
nunbering cofRSpEdRs Figre 31 Esolble) p Sl s¢llssress Rlated %\Eé%é“fc‘ﬂ R HE PE§ERG0dy

conprises a |igbtunkA) RuFNadndh] fiPMBLINpRRILGNSRIng &lthdediBk AlbResari d
residues | to 107 of SEQ ID NO 8. 5. The antibody of claim1, wherein the
anti body conpintibediesscapgadyonichgaapantihprharblise fedhsksprdemmelesedehi ned by ami no

acid resi dueslfallj)lp{agoﬁ]eg)gcogfed%95.' B ltul'egbl%tﬁs M’}% s%&%‘i’g& 5gc{a &llaiil‘q:'\f'l;ds wher ei n

the anti body er ‘conpri ses a heavy aln varia I'n sequence
defi ned by amdded fae i dhrsr agidtresulting gredigitato fvaSHEolBd N oY &nighRindBtid0 ©5th- 30 7.

An anti body c |si.ng. t me heavy and fight chaj n po] ypeptide sequences
as an anti bod@%%@g%g%m@g}@gﬁ“dhﬁé veErgregd ?%T@t‘frﬁgf?f?ﬁga‘{%posi t designation
PTA- 3357) orgsshgte i ne E77.4 (: ACC patent deposit designation 3765). 2. The

anti body accordi ng}li to anyone of clains 1-7 wherein the antibody
substantial |y ret dihagntagy spiéfiting opresped hwsBiBY] Yardona lighitvadablp Boddy. 9. The
ant i body aCCO(W#@gantd(?es@lWéarh%@fElqlv@llsmﬁAlﬁeév \faBlehhil A HICRY 1184 of 2T L her
|l i nked to an immunotoxin. 3 0. The antibo according to anyone of clains 3
-7 wher ei ¥ t H&EBItl| edyadesand fther deHdime Ipratkeid g the aatibdrhredshiepagitedivith tlr ug. . |

1. A conpositj 0- upr.i si ant i body of. an | al 1-7 and a
ohar rmoeut s cab M GEcapalsTLCRret plph BBt ey e ST RYon of "<l i m 1 1
for the prepajopepideQbqinces of each of the light and heavy chains, including the constant

domains are as follows:

Sequence of mature huCBE11 version 3 light chain (SEQ ID NO: 32):
25.
1 DIQMTQSPSS LSASVGDRVT ITCKAGQODIK SYLSWYQQKP GKAPKLLIYY

51 ATRLADGVPS RFSGSGSGTD YTLTISSLQP EDFATYYCLQ HGESPWTFGG

30 101 GTKLEIK [RTV AAPSVFIFPP SDEQLKSGTA SVVCLLNNFY PREAKVQWKYV
151 DNALQSGNSQ ESVTEQDSKD STYSLSSTLT LSKADYEKHK VYACEVTHQG
201 LSSPVTKSFN RGEC]

35
CDRs are underlined; back mutation F71Y is bolded; constant domain is bracketed.

Sequence of mature huCBE11 version 4 heavy chain (SEQ ID NO: 33):

40 V37F S49A
] EVOLVESGGG LVKPGGSLRL SCAASGFTFS DYYMYWFRQA PGKGLEWVAT




medi canent for treating or reducing the advancenent, severity or effects of
neoplasia in a human. 13. An isolated nucleic acid conprising d ZARR 2085
sequence for the light chain of an antibody produced by cell .Line E46.4
(ATCC patent depfRshdse desi gnation PTA-3357) or cell |ire Ef¢pdsoAhdC pat ent
deposit designation 3765). 14. An isolated nucleic acid conprising a coding
sequence for the heavy chain of an anti biy produced by cell line Fa6.4

ATCC patent d [ j ' 2= - || [ L. 4 (ATCC
|(oat ent pgeggsi tegg@%%g&sj&%@%@% sgpﬁ%%?l %,grg[ @*é"‘ﬁ%@?‘gfycéé{#d coErpri sing a

codi ng sequence fgf NERBHEAOW dodrPvrvkl (astk o LN 8630aaLccLvksor t ed
nucl eic 2C76 conprising a codi ng sequence for residues 1 to 120 of SEQ 1f3

NO: 16. 1 2 APR 2065Dy8reTvs WIRI Fsf HTrRAVLJSE oBY 46 VI (PATSCCTRAL ent deposi t

desi gnati on PTA-3357) or «cell line E77.4 éATCC@gPatent deposit designation
3765). 18 _ A hungfl ¥ERVAHKPS FIRYPKSEY BRESTPEENECP FEBEERET PYEFEFEE R)  ant i body;

or an anti gen bioiag {AgTEAL ISCSRL: ORISR Ml Rkt £hal 1

conprising genpl e determ ning regions ( set hin SEQID

NG 1, b) a heavyrbabav\gorpyiimanclRBykasy & LhankElns RARRRrER) NO 2, and c)
a variable framework region froma human acceptor framework conprising a

residue in the |3gNYTiHrRRDE [FENQEILEM LV KGHMPEDieA \FWEANCQRIINNYKITITPRY of K3, W1,
146, Q69 and Y71; or a residue in the heavy chain selected fromthe group
consi sting df., P8YLDIRASFFLASELT XRGRERROPYBSERABEALHNE S Ebnvent i on) .
19. A humani zed anti-|ynphot oxi n-beta receptor (LT-p-R) antibody, or an
anti gen bi ndi ngchRAGIRAk Q! 0k muGQERNTERE 84948art bABLd; CHRLP: ARk Si NG

conpl ementary determning regions (CDRs) as set forth in SEQID NO - 1, b)
a heavy chai n cbugieledi ng CDRs as set forth in SEQ ID NO 2, and c) a variable

framework region fr VTae:Ta et or. fr WO 1 Si . df A he
| i ght chai n (Kabai ;B{PV (la\:al ng %gﬁc\%gﬁﬁ '(% %t?@%\.g&ﬂk(qﬁ]gﬁm]Qjefc?@glgg}nh 1P
anti - | ynphotoxi mtibedya(1E€)C &§it igran(LTBRI anR)odaiti GBI y#4) or natrinjeaet gern!)bTiedi ng

f t thereof . Light chai L si | ement
et ormni ng.r oo URGS CRrRy Heta ol it e T TR 1 SR RERG o i n

conpri si ng CDRscells. Bethu€BE! #4itRat&EQick BeNGetZsatea ey wath 100 L@ bt Stibsdgrmaor k
region froma human_acceptor franework conPri Si r_}g F37 and A49 in the heavy
chai n (Kabai nu%gﬁ%le&xw@mqwﬁyqated on day 14 only. Tumor size was measured weekly

and the volume of the tumor sphere calculated (Figure 3). Animals were sacrificed

25 when their tumors reached a volume of 2.0 cm” (16 mm diameter) and their death was
noted on the survival chart (Figure 4). |
Example 6
6 week old nude mice were either injected intraperitoneally with 100 ug anti-LTBR
antibody (huCBEL 1#4) or were not injected (control). All animals were then injected

30  subcutaneously with 1x10° WIDR colon adenocarcinama cells. The huCBE! 1#4-treated
mice were retreated weekly with 100 ug of huCBE] 1#4. Tumor size was measured
weekly and the volume of the tumor sphere calculated. Tumor volumes shown represent
the average of 10 control animals and 8 huCBE! 1#4-treated animals (Figure 5).
Weekly treatment with huCBE11#4 significantly inhibits the growth rate of WIDR

35 tumors implanied subcutuneously in nude mice. Animals treated with antibody through -
day 21 continue to show reduced tumor growth rates two week following the cessation
of treatment.

Example 7



21. A humani zed antibody |ight chain conprising variable conpl efenARe 3005

det er m ni ng rg,%i 9/3@) ('(DCDRS) as set forth in SEQ ID NGO 1, apgdrasyaii@bl e
hunman accepto P3PKPR 2005 -32 franmewor k regi on conprising a residue
selected fromthe group consisting of: K3, W1, 146, Q9 and Y71 (Kabat
nunbering conventi oni. 22. A hunmani zed anﬂ“body heavy chain con}),ri si ng

vari abl e conpl HEREAAF Slawt@ioni/m/ Fgesreyi WHAR Tomrs ydlicgies Syppr! i'n SEQ | D
NO 2, and a varygh ¢, HBR-ac6epter, framework region conprising a residue
selected fromthe grgiﬂp C(l)l’ll’;%lslti ng Lof; F37, T40, A49, MB9 and V93 (Kabat
nunbering conventi o). W3R cellsiwereamegzedn sheitarcgusbhiot o fays belNedemeice phor
(LT-p-R) antibody, or. ntigen hi.ndi.ng fra f rising a) a

| i ght chain connﬁpréf: 'selc%’gvge%gﬁréf'lgdenﬁ%uﬁt]Iagcyogsecffgﬁ%lqﬁlgégog Fgég;f%lnlghiﬁ%%\é%l as set forth
in SEQ I D NG 1, mOBEal dieanle vedakd. Rusionpeiglsd wge CDRSatas freetwidtbmbdilength SEQ 1D
NO 2, c) a variable framework region from:; man accept or, framework
conprising Y71 r_"?‘ﬁ“"?'ﬁé”t‘?? W%\glﬂ? %R&ﬁ&#e'n&ﬁ@@ﬁi%e o6 %ﬂt%ﬁﬁ?,’“obr a
conservative amyvéightagiiche of bRitibd dbhtiMRd irlid) eHe®hkisticaPiMrading AE NG bh@ ke e sEAtamewor k
region froma hunman acceEt or framework conprising A49 in the heavy chain
(Kabat nunber i N2 "€tHGBRA TRYT VOB v ee Ay et Ysing tamiorprladidgap¥idit it i on
thereof 24. TeDManiARARRN ALY TOfes oo RorRE NiBErdld ATRA yhier eof . of

claim 23, wherein amewor k regi on further conpri'ses WAL and 146 in the

| i ght chai n!q{ Kalb&BELkifnibelle Fpleopeanewronhoerser vigo.conser vat i ve ani no aci d
substitution Ther eof o T ni z! I or_.antigen bindi ng fragnent
thereof, of claim 2:1;“ g%}noﬂ?lt,%m\?\ﬁg%é% ‘h’(ggﬁgn “regl%g\%\%crl?c?%egialc))%ef‘ﬂ&??{gernpcorrpri ses
K3 and Q69 in Tdevival ghte atiakln waKabasured nTindxesul ta gre @oaphiedini Kigyre 7@hd show

conservative am.n i bstitutjon thereof 26,. The .hunmani zed anti body, or
oo eembi i ag G RENA RN GBS S At i R TS e M er o

the framework regban further conprises F37 in the heavy chain (Kabat

nunberi ng convention), or a conservative am no acid substitution thereof.
33 12 APR 2005E¥mPleRe humani zed anti body, or antigen binding fragnent

t hereof, of anysQngay &fini§ld¥Feddnt 0 26, wherein the framework region
further conprises V93 in the heavy chain (Kabat nunbering convention), or a
conservative am no a&i-¢ wiipyeictarwon INEY sefplgentefvdtiiuawiiniesneit | body, or

anti gen bi ndi ng ! - reo: i A |l 3 wherein
t he framework reesgeirng%q?éé)t EJ? ’ Sgglfrurﬁqr&csuélg@éﬁcgn?n{:f?%gv’lﬁ%&mﬁ %Eelfag\ff/eze chain
(Kabat nunberi ngasbehwentitb RBS aod resnogarivser thatplateebyand ubetirgoit coosutbwpératutei on

E)t‘er gg{ : 292%.A Q)SJ ani 7,60 %ﬂﬁ. ip{agém%'i %q?\%igB‘TR.etc%nsf %&%%ﬂ{-ifu@é& J‘lpé}o‘ rﬁ%n ant i body,
gen~bi ndi ng fragnhen reor, conprising an anti Body Tig chain
conprising the @ rg)@ctitk minutes and resuspended to a density of 1 x 107 cells/mL in PBS.
HuCBE! 1#4 anti-LTPR antibody and humanized anti-CD40L as a negative
control were diluted in PBS and a 12 point serial 1:4 dilution was made to a final
concentration range of 2.37 pM — 10 uM. 100 pL cell suspension and 100 pL antibody
25 dilution were added together to each well of a 96 well V-bottom microtiter plate. The
antibody and the cells were incubated at 4°C for 2 hours. The plate was centrifuged at
1000 7pm (110 x g) for 10 minutes at 4°C. The supernatant was discarded and the cell
pellet was washed with cold PBS six times.
Goat-anti hurnan 12G-phycoerythrin conjugate (Jackson Immunoresearch) was
30  diluted 1:100 in PBS and 200 pL was added to each well. The cells were incubated
with this secondary antibody for one hour at 4°C, centrifuged as described above, and

washed once in cold PBS. The celis were then transferred to polystyrenc test tubes.



-sequence set forth in SEQ ID NO 32 and an anti body heavy chain gg\t
conprising the amno acid sequence set forth in SEQ ID NO 33. _PR-ﬂﬂQ;
humani zed anti body, or antigen binding fragnent thereof, of any one of the
precedi ng cl %%@gfo%t her linked to a chenot herapeutic drugcrditersiive

humani zed anti body of claim 30, wherein the chenotherapeutic drug is

sel ected fromthe group consisting of adr,jgarryci n, Sr U, vinblastine,

acrinornycin D, etoposide, . cisplatin, TE exat.e, and. doxorubicin. 32.
The hunani zed gH‘toieb%Bif 18NSRy 38ﬁ“@as‘(?fe%toﬁg%—tﬁrftgslcé‘gééﬁ'd“%1“&?8%& %tj((r??rher linked to
an i rnmunot oxi Mick¥Bon)The humani zed anti body, or antigen binding fragnment
thereof, of any one_ of the preceding clains, wherein the antibody is an
|gG . 34. The humanl£Be:atPEa)ce BEHNY TGP BICHHMEe Tof agiehtol 48t eof , of
any one of they,RIRGRMMG okt WER pi¥RA%LESHFkt IHRGn@RY 86T RDh @Rt 1S

sel ected from the group ~ consisting of "a Fab fragnent, an. F(ab')2, and an
Fv fragnent 5 1 The apws2@o5itta4 sig5ght Anpingriribeareticelaionsaendfisbindienvabshfst i si ng a
t herapeuti cal | y, ef ' f I, Ze gyl - bet a
receptor (LT-(3?§5$§%%?%@5??H§?P§ﬁ¥583%96?ﬁgﬁgﬁa’%@@gﬁ%ﬁ%xﬁﬁﬁggg ? of any
one of the precddimgendsai ns. 36. Use of the hunmani zed anti -l ynphot oxi n-'bet a
receptor (LT-p- antib or_.anti.gen bi ndi f Nt th of any one
of the precediHEQ%FQFH§3Q¥WyFH%”B§%% Wﬁ??%%m%Pgﬁpkg a%ﬁﬁ%gﬁﬁéggpmbonposition
for treating orconceslttibmgpridieg sakermht yesdtineduraat belbdhapealopl agnaetfical,and human.

37. Use of The mani zed anti-| ynphot oxi n-beta receptor (LI-(3- ti body,
or antigen 119! ndf QtsFer'é@ﬂ’é’ﬁtontoﬁg‘reg‘gﬁ‘bf’dbf"“a‘W?Hﬂ%h wye "Hét’(ﬁéeiﬁedlie%ggl{:%gi ms in
the preparati Onhi9turde wRAIORLAkDrSAdterCRIIRIRR td fiiNhd RhctiRAUGHNG of theDr Vol une
in a human. 38. Use of the humanized anti-|ynpthoxin-beta receptor (LT-f3-R)

anti body, or anthogerdhprsseitingcFyabiayes ar Ferefue obf0 pMyodhenSIEEINE preceding
claim in the. ysER3s Aien.af a pharmaceutical conposition for treating a
solid tunmor in a haman 39, The use of claim37 or 38, wherein the tunor is’
sel ected fromthe ghoilpbe appmsiigo ithoge Billed omths prithat varlobs madifjcatiancasd ( NSCLO) ,
col orect al Sangﬁﬁag{o% be R}ragésitn%eep(l:pggxg{es, cor%ﬁl sEtlrolng ar?cﬂggt%d oﬂﬁ'e E‘nv&?ﬂ%ﬁer’
stomach cancer, esophagus cancer, SRaer CRahcer ™ €61 0n adenocar I noma,
cervical carci nothayt degdrarediman thesgiaisdr seereof terivventdond Thos, ieE nta@dddahat Tenor s, 40
The use of any one of clains 37 to0.39, wherein.the _conposition is esi gned
6 be” adni ni o1 BT PHETIRR <Bres DERETRIGT SEb R HHER 5 I TR BREHEHEr apout | c
drug. 41. The us®g cohe GithinMhedQopedT@ieippentétee! it BRY ek apewldns. drug i s sel ect ed
from the group consisting of adrianycin, SFU, vinblastine, aciinonycin D,

et oposi de, cisplatin, nethotrexate, and doxorubicin. 42. The use of any one
of claims 36 to 41, wherein the conposition is designed to be adm nistered
in the presence of or conjunction with a cytotoxic factor or an



I mmunot oxi n. 12 APR 2005 -35 43. The use of claim42, wherein the cytotoxic
factor is selected fromthe group consisting of IFNy, TNF-a, TNf-2pAPRI10851,
and IL-2. 44. An isolated nucleic acidgencoding an antibody |ight chain

vari able region conprising an anm no aci d sequence selected fromthe group
consisting of SEQID NO 4, SEQ IDNO 6, and SEQID NO 8. 45. An isolated
nucl ei ¢ agh &nqgdidagsan anti body heavy chain variable region conprising an
am no aci d sequence sel ected fromthe group consisting of SEQ ID NO 10; SEQ
1D NO 12. SEQID NO 14, and SEQ ID NO 16. 46. An isolated nucleic acid
encodi ng an anti body light chain conprising an amno acid sequence set ‘
forth in SEQID NO 32 47. An isolated nucleic acid encoding an anti body
heavy chain conprising an am.no acid sequence set forth in SEQID NO 33. 1

2 APR12005 Al 00pct . t xA ISEGUERCENH!BTPhMErKpdrse BraeNL T-R®R) anghpderhoE [ en
LYNE, .Paul, . SALDHANA, Jose W. 120> HUMANI ZED. ANTI - LT- BETA: ILES
<1305 HERD RSO R SRS 3 A TSI B PSR 0F5T] B Aty Boilisg gt 10 sb:
<151>2094-R38630 91%@S@@%ﬁ?ﬂ(ﬁﬁ%ﬂlﬁ%@ﬁ%%a%lcoﬁiﬁ&ﬁ&ﬁmﬂ%'ﬂﬁﬁé @dsor
W ndows Version 4.0 <210> 1 <211> 107 <212> PRT <213> nurine <400> 1 Asp
| | e Lyse défine@hry aBhino8eid ippigueset! 1885, Meto Gfyanddhroddld af&F Q@Y NO: 25artly 15 G u
Arg VRl INr dd Sty Rshpls 1@t Fifle AR Sres¥Re S8 irs Wl chain: K3, wal,

146, Q69 and Y71; or at least-one of the following residues in i1s heavy chain: F37, T40, A49,

M89 and V93 (Kabat numbering convenuon). -

2. A humanized anu-lymphotoxin-beta recepror (LT-B-R) antibody whose
light chain complementary determining regions are defined by amino acid residues 24 10 34, 50
10 56 and 89 10 97 of SEQ ID NQ:1, and whose heavy chaiﬁ complementary determining regiens
are defined by amino acid residues 31 10 35, 5010 66 and 99 10 109 of SEQ ID NO:2 and

wherein the antibody comprises residue Y71 in its light chain (Kabar numbering convention).

3. A humanized anti-lymphotoxin-beta recepror (LT-B-R) antibody whose
light chain complementary determining regions are defined by amino acid residues 24 10 34, 50
To 56 and 89 10 97 of SEQ 1D NO:1, and whose heavy chain complemenrary determining regions -
are defined by amino acid residues 31 wo 35, 50 10 66 and 99 10 109 of SEQ 1D NO:2 and

wherein the antibody comprises residues F37 and A49 in its heavy chain (Kabat numbering

convention).

4. The antibody of claim 1, wherein the antibody comprises a light chain

variable domain sequence defined by amino acid residues } 10 107 of SEQ 1D NO:8.

S. The antibody of claim 1, wherein the antibody comprises a heavy chain

vaniable domain sequence defined by amino acid residues 1 10 120 of SEQ ID NO:16.

6. The antibody of claim 4, wherein the antibody further comprises a heavy
chain variable domain sequence defined by amino acid residues 1 10 120 of SEQ 1D NQ:16



20 25 30 Leu Ser Trp Tyr Gdn Gn Lys Pro Trp Lys Ser Pro Lys Ile Leu Ile

35 40 45 Tyr Tyr Ala Thr Arg Leu Ala Asp Ay Val Pro Ser Arg Phe S?gAﬁm 50
55 60 Ser Gy Ser Gly A n Asp Tyr Ser Leu Thr Ile Ser Ser Leu A u Ser gsug

70 75 80 Asp Asp Thr Ala Thr Tyr Tyr-3Qys Leu A n Hs Ay Qu Ser Pro Trp 85
90 95 Thr Phe Ay Ay Ay Thr Lys Leu Qu he Lys 100 105 <210> 2 <211> 120
<212> PRT <213> nmurine Page 1 1 2 APR 2005 AlQOOpct. trt <400> 2 du Val Gn
Leu Val Qu Ser dy Ay Ay Leu Val Lys Pro Ay Gy 1 5 10 15 Ser Leu Lys

Leu Ser Cys Ala Ala Ser dy.Phe Thr .Phe Ser JJdyr 20 .25 30 Tyr Met Tyr
Trp Phé Arg @ n Thr Pr &“@%ﬂ’ﬂ%C%?Brlﬂa%ﬂ@ﬁf“%ﬁ%”\%l‘mg‘?)““fa“lﬂém%pgpﬁr Ile
Ser Asp 5 20LnibGy HE kYR bIXED B0 FARR: (RMC Y@ke nDft p28i1 BQigreyien BTy- Ar g
Phe ThFE[ﬁ%’C e%/“ %rdgml%g“ 'élm‘hc\l gbgys],@sjn Asn <I_'eu T?;rm65p70 751%0 Leu @n
Met  SeR3Seroleul lhywsEBes (AN AspedindepAlinddeiinayn 3T§F). Cys 85 90 95 Val Arg
Gu Qu Asn Ay Asn Phe Tyr Tyr Phe Asp Tyr Trp Gy Gn 100 105 110 Qy
Thr Thr Val Thr Val Ser Ser 115 120 <210> 3 <211> 321 <212> DNA <213> Honp

Sapi en8§400> ) 3 The antibady zccording 10 znyone of claims 1-7 wherein the anubody

substantially retains the binding properties of the parent antibody.

5. The anubody accordAing 10 anyone of ¢laims 1-7 wherein the aniibody is

Aarther linked 10 an immunoioxin.

10. The antibody zccording 10 anyone of ¢laims 31-7 wherein the amibody is

turther hinked 10 3 chemotherapenuce drug.

11. A cOIsposiion comprising an antibody of any one of claims 1-7end a

pharmaceutically acceprable camier.

12, - A use of the composition of claim 11 for the preparation of a
medicament for treating or reducing the advancement, severity or effects of neoplasia in a
human.

13. AD isolated nucleic acid comprising 2 coding sequence Jor the hight chain

~ 27

of an gnnbody produced by cell ine E46.4 (ATCC patem deposit designztiion PTA-3357) or cell

line £77.4 (ATCC patent deposit designation 3765).

14 A1 isolated nucleic acid compnsing a coding sequence Tor the heavy chan
of an antibedy produced by cell line EA6.4 (ATCC patent deposit designznion PTA-3357) or cell

lime E77.4 (ATCC patent deposit designation 3785).

(]
[,

An isolaed mucleic acid compnsing a coding sequence for residues 1 10

107 of SEQ ID NO:3.

[y
P’\

Ax180lated nucleic 200 corpprising z coding sequence for residues 1 1o

o
(@
j»)
tdy
Val
2
/9]
E‘;
pd
O
5.\[



gat att aaga tgacccagtc tccatcatcc ttgtctgcat cggtgggaga cagggtcact gg :
atcacttgca aggcgggtca ggacattaaa agctatttaa gctggtacca gcagaaacca1 BR 2005

t ggaaagcgc ctaagatcct gatctattat gcaaggaggt tggcagatgg ggtcccatca 180
agattcagtg gcagtggatc tgggcaagat tatactctaa ccatcagcag cctgcagcct 240
gaggatttcg caacttatta ctgtctacag catggtgaga gcccgtggac gttcggtgga 300
ggcaccaagc tggagatcaa a 321 <210> 4 <211> 107 <212> PRT <213> Honp Sapi en
<400> 4 Asp Ile Lys Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val Gy 15
10 15 Asp Arg Val Thr Ile Thr Cys Lys Ala Gy d@n Asp Ile Lys Ser Tyr 20 25
30 Leu Ser Trp Tyr Gn AGn Lys Pro Tr s Ala Pro Lys Ile Leu lle 35 40
45 Tyri%Tyr Ala Thr Arg tadlofy IM@"@I%/&@%CH’@@ﬂS@POM geypnenge P1g-§357page 2

12 APR 50, 55.60 Ser . r dy Gn Asp Tyr Thr Leu Thr
Il e Seff g@?e é%ﬁ@@‘e’é§e9wv&s§@w@ %%ig‘p Phe Ala Thr Tyr Tyr Cys Leu
Gn Hs Ay Qu Ser Pro Trp 85 90 95 Thr Phe Gy Gy Gy Thr Lys Leu Gu
Ile Lys 100 105 <210> 5 <211> 321 <212> DNA <213> Honp Sapi en <400> 5

gat at ctRga t gacccagt ¢ A hoatgiatdant-tygipdiogod-beggtgggadal -faBygidady, or an

antigen binding fragment Lhereof, comprising

a) alight chain comprising complementary determining regions (CDRs) as set forth in
SEQID NO:1,

b) aheavy chain comprising CDRs as set forth in SEQ [D NO: 2, and

c) avariable framework region from a human accepror framework comprising a residue -
in the light chain selected from the group consisung of: K3, W41, [46, Q69 and Y71; or a residue
in the heavy chain selected from the group consisting of: F37, T40, A49, M89 and V93 (Kabag

numbering convention).

19. A humanized anti-lymphotoxin-bea receptor (LT-B-R) antibody, or an
antigen binding fragment thereof, comprising ‘

a) a light chain comprising complementary determining regions (CDRs) as set forth
in SEQ ID NO:1, _

b) a heavy chain comprising CDRs as set forth in SEQ ID NO:2, and:

c) a vanable framework region from a human accepior framework comprising Y71

in the light chain (Kabat numbering convention).

20. A humanized anti-lymphotoxin-beia receptor (LT-B~R) antibody, or an’
antigen binding fragment thereof, comprising |

a) a light chain comprising complementary determining regions (CDRs) as ser forth
m SEQ ID NQ:1,

b) a heavy chain comprising CDRs as set forth in SEQ D NO:2, and

c). a variable framework region from a human acéveptor framework ¢0mpriSing F37

and A49 in the heavy chain (Kabat numbering convention).

21. A humanized antibody light chain comprising variable complementary
determining regions (CDRs) as set forth in SEQ ID NO:1, and a variable human acceptor



60 atcacttgca aggcgggtca ggacattaaa agctatttaa gctggtacca gcagaaacca 120
t ggaaagcgc - ct aagat cct gatctattat gcaacaaggt tggcagatgg ggtcccatca 1786PR 2005
agattcagtg gcagtggatc tggtacagat tat ac%S taa ccatcagcag cctgcagcct 240
gaggatttcg caacttatta ctgtctacag cat gg: g'aga gcccgtggac gttcggtgga 300
ggcaccaagc tggagatcaa a 321 <210> 6 <211> 107 <212> PRT <213> Honp Sapi en
<400> 6 Asp Ile Gn Net Thr An Ser Pro Ser Ser Leu Ser Ala Ser Val dy 15

10 15 Asp Arg Val Thr Ile Thr Cys Lys Ala Gy Gn Asp Ile Lys Ser Tyr 20 25
30 Leu Ser Trp . Tyr An.An L Pro Trp. L Ala Pro Lys |l I 35 40
25 Ty REmpIORK sheinh ComE Tt AFSASY KNy TUN TS G OdR O BiG br ey ¥650 55 60

Ser @ Is dJdWekgsyThr 1le Ser Ser Leu Gn Pro 65 70 75 80
Gu As(%l)sgé (el\ﬁ%(%a%@b%ﬂgr vse 1?I:el} Adn Hs Ay GQu Ser Pro Trp 85 90 95

Thr Phe Ay Ay @y Thr Lys Leu Gu Ile Lys 100 105 <210> 7 <211> 321
<212> DNA Page 3 12 APR 2005 <213>(§Tc%rrg Sapi.en Ai QOpct . t xt <400]> 7
gat at @8aga t gacccagt cAPHERREEE @RIPY e a‘eg@%{j@*ﬁg&%@ﬂ@@%&&f“nw

determining regions (CDRs) as sef forth in SEQ ID NO:2, and 2 variable human accepior

framework region comprising a residue selected from the group consisiing of: F37, T40, A49,

M89 and V93 (Kabat numberning convention).

23. A humanized anti-lymphotoxin-bera recepior (LT-B-R) antibody, or
antigen binding fragment thereof, comprising

a) a light chain comprising complementary determining regions (CDRs) as set forth
in SEQ ID NO:1,

b) a heavy chain comprising CDRs as set forth in SEQ 1D NO:2, |

c) a vanable framework region from a human acceptor framework comprising Y71
in the light chain (Kabar numbering convention), or a conservative amino acld ‘substitution
thereof ; and

d) a varizble framework region from a human accepior framework comprising A49
in the heavy chain (Kabar numbering convegnon), or a conservative aminc acid substitution
thereof.

24, The humanized antibody, or antigen binding fragmens thereof, of claim
23, wherein the framework region further comprises W41 and 146 in the light chain (Kabat

numbenng convention), or a conservative amino acid subsutution thereof.

25, The humanized antibody, or antigen binding fragment thereof, of claim 23
or 24, wherein the framewark region further comprises K3 and Q69 in the light chain (Kabar

numbenng convention), or a conservative amino acid substumtion thereof.

26. : The humanized antibody, or antigen binding fragment thereof, of any one
of claims 23 10 25, wherein the framework region further comprises F37 in the heavy chain

(Kabat numberning conveniion), or a conservarive amino acid substiution thereof,



at cacttgca aggcgggt caggacattaaa agctatttaa gctggtacca gcagaaacca 120
gggaaagcgc ctaagcctct gatctattat gcaacaaggt tggcagatgg ggtcccatca 180
agattcagtg gcagtggatc tggtacagat tatactctaa ccatcagcag cctgcagect 124kPR 2005
gaggatttcg caacttatta ctgtctacag catggtidaga gcccgtggac gttcggtgga 300
ggcaccaagc tggagatcaa a 321 <210> 8 <211> 107 <212> PRT <213> Hono Sapi en
<400> 8 Asp Ile An Met Thr An Ser Pro Ser Ser Leu Ser Ala Ser Val dy 15
10 15 Asp Arg Val Thr Ile Thr Cys Lys Ala Ay @ n Asp Ile Lys Ser Tyr 20 25
30 Leu Ser Trp Tyr AGn dn Lys Pro Gy Lys Ala Pro Lys Leu Leu_Ile 35 40
45 Tyr 2fyr Ala Thr Ar g Thebhumianizag pnidiogy\er anpeer Badinadipepial Bereotiof anpenss 60

Ser Gly G-y Thr T r Leu, Thr I1lLe,Se ef Rr . 70 75 80
G u nsRmars e PRl e it Sl e oo b herkB R o
Thr PhexGhy fdivbédng ctivetilsh) et dnberh hievelargind QidLABsimA kPt &eo k211> 360

<212> DNA <213> Honp Sapi en <400> 9 gaggtacaac tggtggagtc tgggggaggc
tt agt gaagc ctggagggtc cctgaggctc 60 tcctgtgcag cctctggatt cactttcagt

gactattaca tgtattggtt cagact ., 120 cc aagg._gact.ggadt t aacce
at t agt g8t g gt ggt agt t a tgg‘gi’{’g%ﬂffd aﬁltgﬁady, gxg«gl%gexggmgglg Qa%u%ngm%%oﬁ% any dne
of claims 23 10 27, wherein the framework region further comprises T40 and M89 in the heavy

chain (Kabar numbering convention), or a conservarive amino acid substitution thereof.

29. A humanized anti-lymphotoxin-beta receprar (LT-B-R) antihady, or
antigen binding fragment thereof, comprising an annbody light chain comprising the amino acid
sequence set forth in SEQ ID NO: 32 and an‘amibody heavy chain set comprising the amino éCid-
sequence set forth in SEQ ID NO: 33.

30. The humanized antibody, or antigen binding fragment thereof, of any one

of the preceding claims further linked 10 a chemotherapeutic drug..

31. The humanized antibody of claim 30, wherein the chemotherapentic drug
i1s selected from the group consistng of adnamycin, SFU, vinblastine, acrinomycin D, etoposide, -

cisplatin, methotrexate, and doxorubicin.

32. The humanized antbody of any one of the precedihg claims further linked

10 an Immunoetoxin.

33, The humanized antibody, or antigen binding fragment thereof, of any one -

of the preceding claims , wherein the antibody is an IgG1.:

34. The humanized antibody, or antigen binding fragment thereof, of any one
of the preceding claims, wherein the antigen binding fragment is selected from the group

consisting of a Fab fragment, an F(ab), and an Fv fragment,



ccagacagtg tgaaggggcg attcaccatc tccagagaca atgccaagaa cagcctctac 240 Page
4 1 2 APR 2905 AlQOOpct.txt ctgcagatga gcagcctgag ggctgaggac acagec

attact gt gt aagagaggag 300 aatggtaact tttactactt tgactactgg ggccaaggga
ccacggtcac cgtctcctca 360 <210> 10 <241> 120 <212> PRT <213> Honp Sapi en
<400> 10 Qu Val @n Leu Val Qu Ser Ay Gy Ay Leu Val Lys Pro dy dy 1
510 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Asp Tyr 20
25 30 Tyr Net Tyr Trp Phe Arg Gn Thr Pro Ay Lys Ay Leu Qu Trp Val 35
40 45 Ala Thr Ile Ser Asp Ay @y Ser Tyr Thr Tyr Tyr Pro ASiE é?r Val 50 55
60 LS. Gy Arg Phe TArpharmaSaiicacgmpepliasfOmMPESPg & IKAPSBFAYIAC 65 70

75 80 Leu Net Ser ,Ser..Leu,Arg.Ala Ju r - t : : 85 90
95 V '“%“@g@q‘& Ry 3@4“;}«%}%’?10‘19%8‘%“35‘? I?ﬁ?@ﬁ%{@é%ﬂ@rb%ﬁ%po%wgéglﬂ B8 1os
110 Ay \éagfﬁ@ Selind 4RO <210>11 <211>360 <212>DNA
<213>‘1 gﬁﬁgﬁeﬁ%{)%ongagéta raeactlg'(f:;t ggagt c tgggggaggc ttagt gaagc

ct ggagggt c cctgaggctc 60 tcctgtgcag cctctggatt cactttcagt gactattaca

Lo g0t Loocra00ce R0 ANRETAY AT FHARL. A9 OERRCE b R,

' or antigen binding fragmenr thereof, of any one of the preceding claims, in the preparation of a
pharmaceurical composition for treating or reducing the severity or effects of neoplasiaina

human.

37. Use of the humanized anti-lymphoroxin-bera receptor (LT-B-R) antibody,
~ or antigen binding frapment thereof, of any one of the preceding claims in the preparafionofa

pharmaceutical composition for reducing tumor volume in a human.

38. Use of the humanized anu-lymphotoxin-beta recepior (LT-B-R) antibody,
or antigen binding fragment thereof, of any one of the preceding claim, in the preparation of a

pharmaceutical composinon for weaiing a solid umor in a human.

39, The use of claim 37 or 38, wherein the umor is selecied from the group
consisting of non small cell lung cancer INSCLC), colorectal cancer (CRC), prostate cancer,
gastric cancer, skin cancer, stomach cancer, esophagus cancer, bladder cancer, colon

adenocarcinoma, cervical carcinoma, melanoma, breast carcinoma, and primary colon Tumors.

40 , The use of any one of claims 37 10 39, wherein the composition is-

designed to be adminisiered in the presence of or conjunciion with a chemotherapeutic drug.

4]. - The use of claim 40, wherein the chemotherapeutic drug is selecled from
the group consisiing of adriamycin, SFU, vinblastine, actinomycin D, etoposide, cisplatin,

methotrexare, and doxorubicin.

42. ‘ The use of any one of cJaims 36 10 41, wherein the composition is

designed 1o be admimsiered in the presence of or copjunction with a cytoroxic factor or an

immunoioxin.



180 ccagacagtg tgaaggggcg attcaccatc tccagagaca atgccaagaa cagcctctac 240
ct gcagat ga gcagcctgag ggct gaggac acagctgtgt attactgtgt aagagaggag 12%@{ 2%:! ‘
aatggtaact tttactactt tgactactgg ggccaaggga ccacggtcac cgtctcctca <210>
12 <211> 120 <212> PRT <213> Hono Sapten Page 5 1 7 APR 2005 Al 00pct.txt
<400> 12 Qu Val @n Leu Val Qu Ser Ay Gy Gy Leu Val Lys Pro dy dy 1
5 10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Asp Tyr 20
25 30 Tyr Met Tyr Trp Phe Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp VvVal 35
40 45 Ala Thr Ile Ser Asp Ay Ay Ser Tyr Thr Tyr Tyr Pro Asp Ser Val 50 55
60 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 65 70

75 80 Leu A n Met Ser,..Ser L Arg a G.u.Asp Thr. al ;T s 85 90
95 Vval“3Arg Gu Qu Asﬁ’%“%ﬁ %}Fﬁh‘gﬁl‘l@‘wﬂPleﬁ%@%f)ﬁf?"r’\{ﬁ%“gdyg@’rﬁh%/100 105
110 d h : I ~ ey 1L45,J@A .5210> 13 <211> 360 <212> DNA
<213> ﬁ%?‘r%;) éoa%%lﬁggj%@ Ylﬁgagmggggt%ga%ﬁgagtc t gggggaggc ttagt gaagc
ct ggagggtc cctgaggctc 60 tcctgtgcag cctctggatt cactttcagt gactattaca
tgtattggtt tcgccaggcc 120 o . ) . ) . )
44, An isolated nucleic acid encoding an antibody light chain vanable region
comprising an amino acid sequence selected from the group consisting of SEQ ID NO: 4, SEQ

ID NO: 6, and SEQ ID NO: §.

45. An isolated nucleic acid encoding an antibody heavy chain variable region
comprising an amino acid sequence selected from the group consisting of SEQ ID NO: 10, SEQ
ID NO: 12. SEQ 1D NO: 14, and SEQ 1D NO: 16. '

46. An isolated nucleic acid encoding an antibody light chain comprising an
amino acid sequence set forth in SEQ 1D NO: 32.

47. An isolated nucleic acid encoding an antibody heavy chain comprising an

amino acid sequence set forth in SEQ ID NQO: 33.



ccgggaaagg ggctggagtg ggtcgcaacc attagtgatg gtggtagtta cacctactat 180
ccagacagtg tgaaggggcg attcaccatc tccagagaca atgccaagaa cagcctctac (1248PR 2009
ct gcagat ga gcagcctgag ggct gaggac acagctgtgt attactgtgt aagagaggag 300
aatggtaact tttactactt tgactactgg ggccaaggga ccacggtcac cgtctcctca 360 <210>
14 <211> 120 <212> PRT <213> HonoABappen.&s400> 14 Qu Val An Leu Val Gu
Ser Ay Ay Gy Leu Val Lys Pro Ay Gy 1 5 10 15 Ser Leu Arg Leu Ser Cys
Ala Al a Ser G y Phe Thr Phe Ser Asp TyEQENDE IFSTHRNG Met Tyr Trp Val Arg

GInAIaPro ?{ sGI Leu Gn Trp Val 35 40 45 Ala Thr Ile Ser Asp Gy
Ay Sert % - Pro Asp Ser Val Page 6 1 2 APR 2005 115 120 Page 7
Al oopct . t; € ys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn

Ser Leu Tyr Hég J80e u G@n Met Ser Ser Leu Arg Ala Qu Asp Thr Al a
Val Tyr Tyr 90 a Arg Gu GI u Asn Gy Asn Phe Tyr Tyr Phe Asp

Tyr T 35@@%—%%% é%‘%‘—fl%%g,ﬁ% };h p| B <E ggr 1\5/a| Ser Ser 115 120 <210>

<130> A100 PCT

<150> 60/240,285 .
<151> 2000-10-13

<150> 60/275,289
<151> 2001-03-13

<150> 60/299,987
<151i> 2001-06-21

<160> 33
<170> FastSEQ for Windows Version 4.0

<210> 1
<211> 107
<212> PRT
<213> murine

<400> 1
Asp Ile Lys Met Thr Gln Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly
1 5 10 15
Glu Arg Val Thr Ile Thr Cys Lys Ala Gly Gln Asp Ile Lys Ser Tyr
20 25 30
Leu Ser Trp Tyr Gln Gln Lys Pro Trp Lys Ser Pro Lys Ile Leu Ile
35 40 45
Tyr Tyr Ala Thr Arg Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Gln Asp ¥ Ser Leu Thr TIle Ser Ser Leu Glu Ser
65 _ 70 75 80
Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gln His Gly Glu Ser Pro Trp
' 85 90 85
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 2
<211> 120
<212> PRT
<213> murine
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gaggt acaac tggtggagtc tgggggaggc ttagtgaagc ctggagggtc cctgaggctc
tcctgtgcag cctctggatt cactttcagt gactattaca tgtattggtt tcgccaggcc 1%%8[{ 2005

ccgggaaagg ggctggagtg ggtcgcaacc attagtgatg gtggtagtta cacctactat -
ccagacagtg tgaaggggcg attcaccatc tccagagaca atgccaagaa cagcctctac 240

ct gcagat ga gcagcctgag ggct gaggac acagétptyt tattact gcgc aagagaggag 300
aatggtaact tttactactt tgactactgg ggccaaggga ccacggtcac cgtctcctca 360 <210>
16 <X#P9>120 <212> PRT <213> Honp Sapi en <400> 16 Gu Val Gn Leu Val Qu
Ser “G\S?lG‘%/lrLé@‘\/é’ialLﬁhPrst?@%/l}G‘%Y Cly f(ﬁ‘ﬂé’alsé’rysi_e?lfoA%;Léi}YSer oys

Na Ergﬁg?%}éf%gef{ Grﬁg'srﬁbla\/%ﬂg 63%53?2& TyC Wet Ty b Bhe Arg G

a
Ser )%/ Tli'{{et ﬁz Hrpp‘f%eA%qu? aﬂhr ! :

Arg As ys Asn Ser 07331%5 L@‘égl%gu% ‘{1%§}hr§IeIreL§5r

Arg A'A@LaGT‘lhIAS:[Fl Thye Alpds Vi X‘!lyTX:!er% ’lg;-l’ 2 AP A GuAsn Ay
Asn Phe Twg Tyr Phe Asp Tyr Xl'rgpr) Ay 100 105 1 Ay Thr Thr Val Thr Val

Ser Sef,<2 ARR2NS ANOGpEt tvd Bk p&% p@%Aﬁpmang}ﬁmé?a@%rﬁ 1=l @R A17
65 70 75 80

Leu Gln Met Ser Ser Leu Lys Ser Glu Asp Thr Ala Met Tyr Tvr Cys

85 S50 95
Val Arg Glu Glu Asn Gly Asn Phe Tyr Tyr Phe Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 3
<211> 321
<212> DNA
<213> Homo Sapien
<400> 3 :
gatattaaga tgacccagtc tccatcatcc ttgtctgcat cggtgggaga cagggtcact

60
atcacttgca aggcgggtca ggacattaaa agctatttaa gctggtacca gcagaaacca
120

tggaaagcgc ctaagatcct gatctattat gcaacaaggt tggcagatgg ggtcccatca
180 ' .
agattcagtg gcagtggatc tgggcaagat tatactctaa ccatcagcag cctgcagcct
240
gaggatttcg caacttatta ctgtctacag catggtgaga gcccgtggac gttcecggtgga
300
ggcaccaagc tggagatcaa a
321
<210> 4
<211> 107
<212> PRT
<213> Homo Sapien
<400> 4
Asp Ile Lys Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15
Asp Arg Val Thr Ile Thr Cys Lys Ala Gly Gln Asp Ile Lys Ser Tvyr

20 25 30
Leu Ser Trp Tyr Gln Gln Lys Pro Trp Lvs Ala Pro Lys Ile Leu Ile
35 40 45

Tyr Tyr Ala Thr Arg Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
Page 2



<211> 36 <212> DNA <213> Hono Sapi en <400> 17 gcct ggaggg tccct gaguPR 2009
tctcctgtge agecctc 36 <210> 18 <211> 42 <212> DNA <213> Honp Sapi en <400>
18 gtttcgccag actccgggaa aggggctgga gtgggtcgca ac 42 <210> 19 <211> 67
<212> DNA <213> Hono Sapien 60 agccatg 67 <400> 19 cagagacaat gccaagaaca
gcctct acct gcagatgagc agcctg g cﬁ@&@@&éa@X%210> 20 <211> 38 <212> DNA

<213> Hom)X Sapi en_<400> 20 ca ttt cc gggqga qg? % 38 1 2
APR %30 Tt E R C&lfiséa% ? Ea 13 %f g9
gt 9C 1%?% rﬁ%%%;%%&ggﬂy}g% o9 © 0511?%{1 %ﬂf ety §§%25r 5213>
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105
<210> .5
<211> 321
<212> DNa
<213> Homo Sapien
<400> 5
gatatccaga tgacccagtc tccatcatcc ttgtctgcat cggtgggaga cagggtcact
60
atcacttgca aggcgggtca ggacattaaa agctatttaa gctggtacca gcagaaacca
120
tggaaagcgc ctaagatcct gatctattat gcaacaaggt tggcagatgg ggtcccatca
180 ‘
agattcagtg gcagtggatc tggtacagat tatactctaa ccatcagcag cctgcagcct
24Q
gaggatttcg caacttatta ctgtctacag catggtgaga gcccgtggac gttcggtgga
300
ggcaccaagc tggagatcaa a
321
<210> 6
<211> 107
<212> PRT
<213> Homo Sapien
<400> 6
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Lys Ala Gly Gln Asp Ile Lys Ser Tyr
20 25 30
Leu Ser Trp Tyr Gln Gln Lys Pro Trp Lys Ala Pro Lys Ile Leu Ile
35 40 45
Tyr Tyr Ala Thr Arg Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 : 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Gly Glu Ser Pro Trp
85 990 95
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 7
<211> 321
<212> DNA
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gagggct gag gacacagctg tgtattactg cgcaagagag gagaatggta ac 52 <210> 24
<211> 64 <212> DNA <213> Honp Sapi en <400> 24 cttgcaagtg atagtgaccé 2 APR 2005
tgtctcccac cgatgcagac aaggat gatg gagactgggt 60 catc 64 <210> 25. <211> 43
<212> DNA <213> Honp <400> 25 Sapi en cataatagat caggatctta ggcgctttcc
atggtttctg ctg 43 <210> 26 <211>2#90P£5153TDNA <213> Honp Sapi en <400> 26

gt agatdgta QR Ycg cttgecccaga 72 <210> 27 <211> 40 <212> DNA <213>
Hono '>en7 aaat cctcag gctgcaggct gctgatggtt agagtataat 12 APR 2005
Al e dedc S8 99R0CL - SO CAL &L 9n 9L AL CRCLL g CLO9CRGEL GuadD S0t et
60
atcacttgca aggcgggtca ggacattaaa agctatttaa gctggtacca gcagaaacca
120 '
gggaaagcgc ctaagcecctct gatctattat gcaacaaggt tggcagatgg ggtcccatca
180
agattcagtg gcagtggatc tggtacagat tatactctaa ccatcagcag cctgcagcect
240
gaggatttcg caacttatta ctgtctacag catggtgaga gcccgtggac gttcggtgga
. 300
ggcaccaagc tggagatcaa a
321
<210> 8
<211> 107
<212> PRT
<213> Homo Sapien
<400> 8
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Lys Ala Gly Gln Asp Ile Lys Ser Tyr
20 25 30
Leu Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Tyr Ala Thr Arg Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asgsp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Gly Glu Ser Pro Trp
85 90 95
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 9
<211> 360
<212> DNA
<213> Homo Sapien
<400> 9
gaggtacaac tggtggagtc tgggggaggc ttagtgaagce ctggagggtc cctgaggctc
60
tcctgtgcag cctctggatt cactttcagt gactattaca tgtattggtt tcgccagact
120
ccgggaaagg ggctggagtg ggtcgcaacc attagtgatg gtggtagtta cacctactat
180
ccagacagtg tgaaggggcg attcaccatc tccagagaca atgccaagaa cagcctctac
240
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<210> 28 <211> 40 <212> DNA <213> Hono Sapi en <400> 28 gatggttaga
gtataatctg taccagatcc actgccactg 40 <210> 29 <211> 40 <212> DNA <A13APR 2005
Homo Sapi en <400> 29 gat ggagact gggtcatctg gat at cacct ctggcacctg 40 <210>
30 <211> 59 <212> DNA <213> Hono . <L 00> 30 caaccttgtt gcataataga

t caga > DNA
PR LR e S %agi%gg%?%é %t Arsekgte 758 8RRtag o
<213> e r Th Pro
Ser sgﬁ'ggﬁtéé?m@?é%?ﬁaﬁﬁ Gﬁé@t%ég%s@g%%? f Rt b TR S o oo
lie Lys Ser Tyr

<210> 10

<211> 120

<212> PRT

<213> Homo Sapien

<400> 10
Glu Val Gln 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 Tyr Trp Phe Arg Gln Thr Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Thr Ile Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80
Leu Gln Met Ser Ser Leu Arg Ala Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95
Val Arg Glu Glu Asn Gly Asn Phe Tyr Tyr Phe Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Thr Val Thr Vval Ser Ser
115 120

<210> 11

<211> 360

<212> DNA

<213> Homo Sapien

;iggzaiiac tggtggagtc tgggggaggc ttagtgaagc ctggagggtc cctgaggctce
tggtgtgcag cctctggatt cactttcagt gactattaca tgtattggtt tcgccaggcce
iigggaaagg ggctggagtyg ggtcgcaacc attagtgatg gtggtagtta cacctactat
igggacagtg tgaaggggcg attcaccatc tccagagaca atgccaagaa cagcctctac
iigcagatga gcagcctgag ggctgaggac acagctgtgt attactgtgt aagagaggag
%%gggtaact tttactactt tgactactgg ggccaaggga ccacggtcac cgtctcctca

<210> 12

<211> 120

<212> PRT

<213> Homo Sapien
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6U Trp Tyr Gn 25 30 Gn Lys Pro Gy Lys Ala Pro Lys Leu Leu Ile Page 10 1 2
APR 2005 Al 00pct tAt- 35 40 45 Tyr Tyr Ala Thr Arg Leu Ala Asp Gliy? WeR 208 o
Ser Arg Phe Ser Ay 50 55 60 Ser Ay Ser Gy Thr Asp Tyr Thr Leu Thr Ile

SerSer Leu Gn Pro 65 70 75 80 Gﬁﬁ éség Phe Ala Thr Tyr Tyr Cys Leu Gn H's
Gy GQu Ser Pro Trp 85 90 95 Thr 8 ff Gy Thr Lys Leu Qu Ile Lys
Arg oo galgbda Ala 100 105 110 Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Qu
GnL%& 1fneu o 120, oo JIY N3 SfF dal V2l Gys kY &gy App Asn Phe
Tyr Prp Ar g5 a 130 135 140 Liy&é }Ia@n Trp Lys%l A_spfgyn A% Leu Gn
Ser @&%&Eﬁr@ﬂéu%%%%ﬂa dalbu SpF Mad Ty Khel &P Asp ber Lys Asp
Ser Thr Tyr Ser lmu Ser 165 170 175 SBer Thr Leu Thr Leu &er Lys Ala Asp Tyr
A u Llmwsr Hitest Lwsr Viadp e zZH80 dBL A0 Ata dyws 1G4 &p) MTdi ¢is 3w @Gy Leu Ser
Ser Pro Val TH Lys Ser 195 200 2405 Phe Asn Arg Ayd®&u Cys Gu Val Gn
Leu Veala Ghr Sere Ger Asp Gy Gy 2236 200 Tleo Tat Tys Pro &by Sy Gel Leu Arg
Leu Ser G/ Ala Ala Ser Ay 35 230 235 240 PheoThr Phe Ser Asp Tyr Tyr
Met TSﬁh/m@/ﬁYgeahrﬂlle@ Fier Guxg 25 Foon ok Lys oy feu v Typ Val Al a
Thr 182 Ser Asp Gly vy Tyr Thr 260 265 270 Tyr Tyr Pro Asp &r Val Lys
Qy Arg P Hirt 159 §- Aty R At 558 20 Bt A VYT gerTeu Tyr
Leu Ci‘7anl I\éxerg %efu %glu I'Asn %l%/ %sn %he Aﬁypr Tyr Phe Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 13

<211> 360

<212> DNA

<213> Homo Sapien

<400> 13

gaggtacaac tggtggagtc tgggggaggc ttagtgaagc ctggagggtc cctgaggctce

60

tcctgtgcag cctctggatt cactttcagt gactattaca tgtattggtt tcgccaggec

120

ccgggaaagyg ggctggagtg ggtcgcaacc attagtgatg gtggtagtta cacctactat

180

ccagacagtyg tgaaggggcg attcaccatc tccagagaca atgccaagaa cagcctctac

240 ’

ctgcagatga gcagcctgag ggctgaggac acagctgtgt attactgtgt aagagaggag

300

aatggtaact tttactactt tgactactgg ggccaaggga ccacggtcac cgtctcctca

360

<210> 14

<211> 120

<212> PRT

<213> Homo Sapien

<400> 14

Glu vVal 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 Ser Gly Phe Thr Phe Ser Asp Tyr
20 25 30
Tyr Met Tyr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Thr Ile Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Ser Val
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205 300 Thr Ala Val Tyr Tyr Cys Ala Arg Qu G u Asn Ay Asn Phe %r Tyr

310 315 320 Phe Asp Tyr Trp Gy G@n @y Thr Thr Val Thr Val 13APRM Al a
325 330 335 Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser
340 345 350 Ser Ay Ay Thr Al a C@J a leu Gy Cys Leu Val Lys Asp Tyr Phe

355 égo 365 Gu Pro Val éhr Val© Bt Tr*;:r Asngaéer a y AI a Leu Thr Ser
Val,.340. 345 3 Tyr S
ﬂgs égg ggg Z‘b% ¥ger al Eflglﬁ\%ﬁ X%“m ro er YJ y % GeFl
TYEul bend05: 430,485, Bis Ash Nab 48R KLS i Pig §§'.‘L & I€¥§ val Asp

Lys Val 420 425 480 G u Pro Lys Ser &ys Asp Lys Thr s $hr Cys Pro Pro
ProaAheg 430 440 A4h Bageald B2RAPR-2005 AhBORED™ Tyrt %tpPeoyGsunleu Leu
Gy Pro Ser VaboPhe Leu Phe Pro ProsLys Pro 450 455 460 Lys Asp Thr
Meiyl frerSehr AvglThthr Pva1GEurVakr Thr Cys Val Val 465 470 475 480 Val
Val Ser Hil35G u Asp Pro G u VakoLys Phe Asn Trp Tyr Val 485 490 495 Asp
Val Gu Val Hs Asn Ala Lys Thr Lys Pro Arg Qu Gu G@n 500 505 510 Tyr
See1¥hr l'1'5yr Arg Val Val Ser Val Leu Thr Val Leu His @n 515 520 525
TFplLeu3A8n Ay Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Al a 530 535 540
PF 1AFaDBAo |le Glu Lys Thr Ile Ser Lys Ala Lys Ay @ n Pro 545 550 555

Ard3a HoBPoSePA®Yal Tyr Thr Leu Pro Pro Ser Arg Asp G u Leu Thr 565 570
L 80'3‘5956 n Val Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser 580

5 aggtacaac tggtggagtc tgggggaggc ttagtgaagcec ctggagggtc cctgaggctc

Eggtgtgcag cctctggatt cactttcagt gactattaca tgtattggtt tcgccaggcc
cigggaaagg ggctggagtg ggtcgcaacc attagtgatg gtggtagtta cacctactat
igggacagtg tgaaggggcg attcaccatc tccagagaca atgccaagaa cagcctctac
gﬁgcagatga gcagcctgag ggctgaggac acagctgtgt attactgcgce aagagaggag
%%gggtaact tttactactt tgactactgg ggccaaggga ccacggtcac cgtctcctca

<210> 16

<211> 120

<212> PRT

<213> Homo Sapien

<400> 16
Glu Val Gln 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 Tvr
20 25 30
Tyr Met Tyr Trp Phe Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Thr Ile Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr

Leu Gln Met Ser Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Glu Glu Asn Gly Asn Phe Tyr Tyr Phe Asp Tyr Trp Gly Gln
100 105 = - 0110
Gly Thr Thr val Thr vVal Ser Ser
115 120
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Asp Ile Ala Val Qu Trp Au Ser Asn Gy G n Pro Au Asn Asn Tyr 59%@@ 605
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr 61@ 20
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp G n A n Gly Asn Val Phe 625 630 635
640 Ser Cys Ser Val Met H s Glu Alégnlﬂg\ngikgkAsn H's Tyr Thr A n Lys 645 650
655 Ser Leu Ser Leu Ser Pro Ay 660 <ZI0> 33 <211> 4852 <212> PRT <213>
Homo Sapi.em -<400> 33 Pro Asp Ile Lys Met Thr G n Ser Pro Ser Ser Met Tyr Ala
Ser Lethqsl 10 15 Ay du Arg Val Thr Ile Thr Cys Lys Ala Gy dn Asp Ile
Lys Ser1 20 g 30 Tyr Leu Ser Trp Tyr A nG@n Lys Pro Trp Lys Ser Pro Lys Ile
Leu 3b61%A0 ddmd |€adyen Tyr Ala Thr Arg Leu Ala Asp Ay Val Pro Ser Arg Phe
Ser 50 55 60. Gy Ser Ay ser Ay A n Asp Tyr Ser Leu Thr Ile Ser Ser Leu
Gu 6800 b 80 Ser Asp Asp Thr Ala Thr Tyr Tyr Cys Leu dn Hs Ay Gu
Ser Rrac@@idrcdeipaduc Rhet@tywi@y &@octhr Lys Leu u Ile Lys Pro Gu
Val G3f 100 105 110 Leu Val Au Ser Ay Ay Ay Leu Val Lys Pro Ay Ay Ser
Leu Lys 115 120 125 Page 12 12 APR 2005 Al OOpct.txt Leu Ser Cys Ala Al a
Ser d3LPheldhr Phe Ser Asp Tyr Tyr Met Tyr 130 135 140 Trp Phe Arg A n Thr
Pro & $*Arg Leu Glu Trp Val Ala Thr Ile 145 150 155 160 Ser Asp Gy

1 D
Gy : 139”111;%5 gggiggr Pro Asp Ser Val Lys Ay Arg 165 170 175

<400> 18
gtttcgccag actccgggaa aggggctgga gtgggtcgca ac
42

<210>. 19

<211> 67

<212> DNA

<213> Homo Sapien

<400> 19 : :

cagagacaat gccaagaaca gcctctacct gcagatgagce agcctgaggg ctgaggacac
60 '

agccatg
67

<210> 20

<211> 38

<212> DNA

<213> Homo Sapien

<400> 20
catgtattgg tttcgccagg ccccgggaaa ggggctgg
38

<210> 21

<211> 36

<212> DNA

<213> Homo Sapien

<400> 21 ;
gggctgagga cacagctgtg tattactgtg taagag
36

<210> 22
<211> 50
<212> DNA
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Thr
Al a

Thr 1le Ser Arg Asp Asn Ala Lys Asn Asn Leu Tyr Leu G n Met 180 185 190
Ser Leu Lys Ser du Asp Thr Ala Met Tyr Tyr Cys Val Arg dul 1188 Wlo 205
Asn Gy Asn Phe Tyr Tyr Phe Asp Tyr Trp Ay G@n @y Thr Thr 210 215 220
Thr Val Ser Ser Asp Ay A a Thr AlnnFThr Thr Ala Ala Ay Ala 225 230 235
{?;G%ﬁ Ala_Cys Cys Cys Ala GI éysr hr Cys Cys Ala Thr Cys 245 250
Th o’a\/s 5%hr Thr Ay Thr Cys Thr Ay Cys Ala Thr Cys Ay 260
g YT hrGyGyGyAIaGyAIaQIsAIaGyGyGyThr Cys Ala 275
2 r T, a dy dy Cys 290
g gag¥§tIQ cé&@tggﬁg%§§t§$ec£¥§g é%c%%ﬁg&%y %?a A Ny AL A
310 315 320 Ala @y Cys Thr Al a Thr Thr Thr Ala Ala dy Cs Thr Ay dy
32518302835 Ala Cys Cys Ala Ay Cys Ala Gy Ala Ala Ala Cys Cys Ala Thr
34013452350 Gy Ala Ala Ala Ay Cys Gy Cys Cys Thr Ala Ala Ay Ala Thr
3352860N865 Cys Thr Ay Ala Thr Cys Thr Ala Thr Thr Ala Thr Ay Cys
Ak3a1370HBME 88PieG@Qys Ala Ala Ay Ay Thr Thr Ay Ay Cys Ala Ay Ala Thr
Gy 385 390 395 400 dy Ay Thr Cys QIS QIS Ala Thr Cys Ala Ala Ay
TREOGhr 28ys 405 410 415 Ala dy Thr y Cys Ala dy Thr Ay Ay A a
C9§99‘ﬁf3t@a9 gagecagstzseg@ptacggcs/@cga@%ass@% YR AFeITRmraThr Ala Thr Al a.
Th Cys Thr 435 440 445 Ala Ala Cys Cys Ala Thr Cys Ala Ay Cys Al a
hr Gy 450 455 460 Cys Ala Ay Cys Cys Thr Ay Ala Ay Ay A a
s Gy 465 470 475 480 Cys Ala Ala Cys Thr Thr Ala Thr Thr
Q@l rD y Thr Cys Thr 485 490 495

<213> Homo Sapien

<4Q00> 24

cttgcaagtg atagtgaccc tgtctcccac cgatgcagac aaggatgatg gagactgggt
60

catc
64

<210> 25
<211> 43
<212> DNA ;
<213> Homo Sapien

<400> 25
cataatagat caggatctta ggcgctttcecc atggtttctg ctg
43

<210> 26

<211> 72

<212> DNA

<213> Homo Sapien

<400> 26
gtagacagta ataagttgcg aaatcctcag gctgcaggct gctgatggtt agagtataat
60 ,
cttgcccaga tc
72

<210>.27

<211> 490

<212> DNA

<213> Homo Sapien
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Ala Cys Ala Gy Cys Ala Thr Ay Ay Thr Ay Ala dy Ala Ay Cys 500 505 510
Cys Cys Ay Thr Ay Ay Ala Cys Ay Thr Thr Cys Ay Ay Thr Ay 150APRHE 525
Gy Ala dy Ay Cys Ala Cys Cys Ala Ala Ay Cs Thr Ay Ay Ala Page 13 1 2
APR 2005 AlQQpct.txt 530 535 540 nAL‘an;U_(ys Ala Ala Ala Pro Asp Ile Lys

Met Thid B-Ser Pro 545 550 555 560" "Ser” Ser Leu Ser Ala Ser Val Ay Asp
Arg Val balcltegg@rtcgé%t:gy%aigié_\@:é@ g_%_laqccqa_lgy An Asp Ile Lys Ser Tyr Leu
Ser Ty Tyr G@n"A@n Lys Pro 580 585 590 rp Lys Ala Pro Lys Ile Leu Ile Tyr

Tyr Ala Thr Arg Leu Ala Asp 595 600 605 dy Val Pro Ser Arg The Ser Ay
Ser @yoSergdy G n Asp Tyr Thr 610 615 620 Leu Thr Ile Ser Ser Leu G n Pro
A u AzpiBheocAl a Thr Tyr Tyr Cys 625 630 635 640 Leu Gn Hs Ay Gu Ser
Pro kea2ehmoNehe Ay Gy Gy Thr Lys Leu 645650 655 Gdu lle Lys Asp Ay Ala
Thr A243PhiHo@ys SBpsela Ay Ala Thr Ay 660 665 670 Ala Cys Cys Cys Ala Ay
Thr Cys Thr Cys Cys Ala Thr Cys Ala Thr 675 680 685 Cys Cys Thr Thr Ay
Thr &APOPh28dy Cys Ala Thr Cys Ay Ay Thr 690 695 700 Ay Ay Ay Ala Ay
Al a CGpsIsItEagay gayaghy tehitagpa IRt QPSS tafcacss 710 715 720 Ala Thr Cys
Ala O/ Thr Thr Ay Cys Ala Ala Ay Ay . Cys Ay Ay 725 730 735 dy Thr Oys
Ala G G%E)Ala.(,ys Ala Thr Thr Ala Ala Ala Ala Gy 740 745 750 Cys Thr Al a
Thr 121>h40AIaAIaGIyQ/sThrGIyGIyThrAIaQ/s 755 760 765 Cys Al a
Ay g A a,dy Ala Ala Ala Cys Cys Ala Thr Gy Ay Ala 770 775 780 Ala Al a

Ay %3@'3{{0 s@ﬁﬁe-ﬁhr Ala Ala Ay Ala Thr Cys Cys Thr

<400> 29
gatggagact gggtcatctg gatatcacct ctggcacctg
40

<210> 30

<211> 59

<212> DNA

<213> Homo Sapien

<400> 30
caaccttgtt gcataataga tcagaagctt aggcgcttitc cctggtttct gctggtacc
59

<210> 31

<211> 40

<212> DNA

<213> Homo Sapien

<400> 31 ,
gatggttaga gtataatctg taccagatcc actgccactg
40

<210> 32

<211> 663

<212> PRT

<213> Homo Sapien

<400> 32
Asp Ile Gln Met Thr Gln Ser Pro Ser Sexr Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Lys Ala Gly Gln Asp Ile Lys Ser Tyr
20 25 30
Leu Ser Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
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Leu

790 795 800 Gy Ala Thr Cys Thr Ala Thr Thr Ala Thr Ay Cys ALAR Boys

805 810 815 Ala dy Ay Thr Thr Gy Ay Cs Ala Ay Ala Thr Ay dy Ay

820 825.830 Thr Cys Cys Cys AIa Thr Cys Ala Ala Gy Ala Thr Thr Cys Al a

835 840 845 Thr Gy dy Cys A yThr Gy @y Ala Thr Cys Thr Gy

Thr 850 %% 860 Al a Cys AIa4C3‘§7 Th‘i“Thr Ala Thr Ala Cys Thr Cys Thr .
0

75,880
gﬁésﬂgr@ég%%%’ Tk Tye Al 24% S %a%a@%%ﬁ%m Thr
géﬂ: 1@&51, THII/?H SBFL@@G{ENISPBU Gy Thr
aQ/s 915 920 a @y Cs A g Thr Gy Ay Thr AdygAla Gy
@m%%%&%&%%&c@%@ Gh% %%Q%G%{@@.{Pﬂd(t'rxgy Thr
Ay Ala Cys Gy ®Wp Thr Cys Ay Ay Bor Ay Ay Ala 9459350 955 960
Ghr Gs: Allay Qlsy @y Afltar Alyvas (ﬂ.@u@ﬂm'ﬁm Ews Eng Alha Gal Alla 28 970 975
Cys Ala Ala AAID Pro Asp Ile @ n NE5 Thr A n Ser Pro S&0 Ser 990 985 990
Saro Alexr Serl \Hile @le A3 Ay VRato Her Asp THu Gl [Dbex Alys Ger 395 1000

1005 dn Aspldie Lys Ser Tyr LedXer Trp Tyr A n A A2dys Pro Trp Lys 1010
1015 B laaEPreryeal 1&g degy |IeeurfrsnrﬁanPélerﬂerrPgOL&;9A|G&UA§plaG y Val

Leu

Cys
Lys

1025 103d Cbs5 1040 Pro Ser &% Phe Ser Qvy Seréélq%/ ger Gléy Thr Tyr Thr

TS 1 BT RFYS Yok 6P S ek éeﬁl Tyr Tyr
it genr quo%g%gg? Hs Qo G S Y ThR T Rus G a2 dy

Let” A 176 175
Ser Thr Leu Thr Leu Ser Lys Ala 2Asp Tyr Glu Lys His Lys Val Tyr
180 185 130
Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205
Phe Asn Arg Gly Glu Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly
210 215 220
Leu Val Lys Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
225 , 230 235 240
Phe Thr Phe Ser Asp Tyr Tyr Met Tyr Trp Phe Arg Gln Ala Pro Gly
245 250 255
Lys Gly Leu Glu Trp Val Ala Thr Ile Ser Asp Gly Gly Ser Tyr Thr
260 265 . 270
Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn
275 280 285
Ala Lys Asn Ser Leu Tyr Leu Gln Met Ser Ser Leu Arg Ala Glu Asp
290 295 300
Thr ‘Ala Val Tyr Tyr Cys Ala Arg Glu Glu Asn Gly Asn Phe Tyr Tyr
305 310 315 320
Phe Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser
325 330 335
Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr
340 345 350
Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro
355 360 365
Glu Pro Val Thr VvVal Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val
370 375 380 ..
His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser
385 ' 390 - 385 400
Ser Val Val Thr vVal Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile
405 410 415
Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val
420 425 430
Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
435 440 445

Page 11



Lys Asp Gy Ala Thr Ala Thr Cys Cys Ala Ay Ala Thr Gy Ala Cys_1 095
1100 Cys Cys Ala Ay Thr Cys Thr Cys Cys Ala Thr Cys Ala Thr b}s&\ @g 1105
1110 1115 1120 Thr Thr dy Thr Cys Thr Gy Cys Ala Thr Cys Ay Gy Thr Ay
Gy 1125 1130 1135 dy Ala Ay A g YSA% Gy @y Thr Cys Ala Cys Thr

Ala Thr 4 S‘ Cys Ay
Ay C?roéﬂuoli ?ﬁﬁgﬁ%o%%gy %/A? A%f A%’ﬁ G[f‘% Gﬁa Ala Al a
Al a TRt The, Thr T, ThrL1Ady Ay
Thr y" %Qp ﬂg ]AlLJ%@ %%ﬂégo 11912g 1%’6 pfé’ Ol é‘l%ﬁr%%\l Foral bé\%a oy's
Cys AJz@l Ciyp Cﬂraa Gor Ales AR Al 1265 dJZI;LOvéL;Zlﬁys@ue@@nGrypOy@rWalThr Al a
Ala Ay Cys Cys Thr Qms Thr Ay Ala 122044@25 1230 Thr Cys ThpsAl a Thr Thr
Al a Thep Gyy Qysl Ablu Alal Gyss Alen Aba Q.ys TR351:240rd24bg Gy Ght Thh Ay Ay
Cys Ala Ay Ala Tw0dy Ay Ay Ay The5Cys 1250 1255 1260610Cys Cys Al a Thr
Cys Arar Asn Ger Alar Thyr Targ Ojsl Alal Ger Thal Qgu TRB5VAR7Det2H5s1@080 dvy
Cys Ala Ay Th5dy GI];E;yAIa Thr G20 Thr Ay Ay Thr APASCys 1285 1290 1295
Al a @%prTJéPWUﬂﬁn/ﬁ mrs AFJep Cgbers @SSTWSAValAﬁarc%nows 2380 1305
1310 Ala 7Y Cys Ala Qy Qys %9 o c,ys 1315
1320 %gsf’rwg Fhrd %Aw lalywavﬁw 5 %%e%héygrh%l%y%ya 9lzy§lm & a Cys

& “Cop 2ok S "Wo s e b5 20 i %T‘%%ngtygeg S
G y & %yn%ﬁl% & G o P %/éu 41 e §§f§ ﬂ’??gog%g‘?

rogsng y A a

e Ala Val Glu Trp Glu Ser Asn Gly Gln P Glu Asn Asn Tyr

595 600 605
Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr

610 615 620
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
625 630 635 640
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
645 650 655
Ser Leu Ser Leu Ser Pro Gly
660

<210> 33

<211> 4852

<212> PRT

<213> Homo Sapien

<400> 33
Pro Asp Ile Lys Met Thr Gln Ser Pro Ser Ser Met Tyr Ala Ser Leu
1 5 10 , 15
Gly Glu Arg Val Thr Ile Thr Cys Lys Ala Gly Gln Asp Ile Lys Ser
20 25 30
Tvr Leu Ser Trp Tyr Gln Gln Lys Pro Trp lLys Ser Pro Lys Ile Leu
35 40 45
Ile Tyr Tyr Ala Thr Arg Leu Ala Asp Gly Val Pro Ser Arg Phe Ser
50 55 60
Gly Ser Gly Ser Gly Gln Asp Tyr Ser Leu Thr Ile Ser Ser Leu Glu
65 70 75 80
Ser Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gln His Gly Glu Ser Pro
85 20 95
Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Pro Glu Val Gln
100 105 110
Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly Ser Leu Lys
115 120 125
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1380 1385 1390 Cys Ala Cys Cys Ala Ala Gy Cs Thr Ay Ay Ala Gy Ala Thr
Cys 1395 1400 1405 Ala Ala Ala Pro Asp Ile @ n Net Thr @ n Ser Pro&ir ﬁ;r
Leu Ser 1410 1415 1420 Ala Ser Val dy Asp Arg Val Thr Ile Thr - I\
Gy A@n Asp 1425 1430 1435 1440 1lle Lys Ser Tyr Leu Ser Trp Tyr An dAn

Lys Pro Alla Pro 1445 1450 $A880CEy&*Eeu Leu Ile Tyr r Ala Thr Arg
Leu ‘@éla P& §e€Fr 0”1%6@“‘*143‘%9 éXXF Ser Ay

Thr r 47 480 u Asp Phe
mﬁr @%% L i ?w&ﬁﬁwm
dy r ady
ay %%S{ab é’lf{%i %ﬁ@@%#& 15 5%01%35 ANady
Thr @t Ty Gie @k QA3 Qo Al fa Qs Aah Qsh T]iru_cu Wy JodG 19451550 Al a
Gy Thr Ay Ala Ag Cys Cy sThr Gas Ay Ala Ay Ay Jg9p 1555 1560 1565
Thr Gesr Grar Qs Tihirs Ars Glap Giyr Qyba et Grsr Thyr Qhss Gyesl g IGIAD 1575

a dy Cys2@ys Thr Cys Thr dya@@y Ala Thr Thr 1585
1590 GO R <600y Qe Altee Gpsr Thyr Thie Thsp Crgr Alp Gy Thirn Gy Altar Gilse Thr Al a
Thr 1605 20810 1615 Thr Ala GBS Ala Thr Ay Thr R0 Thr Thr Ay dy Thr Thr
Thr %%1 ’1316207@_162&11%%@b’@y@aﬁfaﬁ@%ﬂ@@kﬁma@bﬁ@/@@ Ay Gy

Ala 1635 1640 1 GyGy%ﬁsThr €] Thr Ay
ay @@rﬁﬁy@ﬂ@m%m%@a@yy@& 5% 4 rar@ass@assp&éﬁﬂrﬂwwa ay
Thr Al.a Thr 5 1670 1675 1680 “ T Gly Gly Thre A a Gly Thr
Thr %T]rf(iyér %%%}?ﬂ“ﬁ Jaer%%TSS‘L 0T 95 @%'ﬁ’ﬁ Q/s Al a
Ay @1%%%@ w Ciya-r@iy qua Cys Ala Gly ly Gly Thr Cys Al :

275 280 285
Cys Thr Ala Thr Cys Ala Cys Thr Thr Gly Cys Ala Ala Gly Gly Cys
290 295 300
Gly Gly Gly Thr Cys Ala Gly Gly Ala Cys Ala Thr Thr Ala Ala Ala
305 310 315 320
Ala Gly Cys Thr Ala Thr Thr Thr Ala Ala Gly Cys Thr Gly Gly Thr
325 ; 330 335
Ala Cys Cys Ala Gly Cys Ala Gly Ala Ala Ala Cys Cys Ala Thr Gly
340 345 350
Gly Ala Ala Ala Gly Cys Gly Cys Cys Thr Ala Ala Gly Ala Thr Cys
355 : 360 365 '
Cys Thr Gly 2Ala Thr Cys Thr Ala Thr Thr Ala Thr Gly Cys Ala Ala
370 375 380
Cys Ala Ala Gly Gly Thr Thr Gly Gly Cys Ala Gly Ala Thr Gly Gly
385 390 ‘ 395 400
Gly Gly Thr Cys Cys Cys Ala Thr Cys Ala Ala Gly Ala Thr Thr Cys
405 410 415
Ala Gly Thr Gly Gly Cys Ala Gly Thr Gly Gly Ala Thr Cys Thr Gly
420 425 430
Gly Gly Cys Ala Ala Gly 2la Thr Thr Ala Thr Ala Cys Thr Cys Thr
435 440 445
Ala Ala Cys Cys Ala Thr Cys Ala Gly Cys Ala Gly Cys Cys Thr Gly
450 455 460
Cys Ala Gly Cys Cys Thr Gly Ala Gly Gly ala Thr Thr Thr Cys Gly
465 : 470 475 480
Cys Ala Ala Cys Thr Thr Ala Thr Thr Ala Cys Thr Gly Thr Cys Thr
, 485 490 495
Ala Cys Ala Gly Cys Ala Thr Gly Gly Thr Gly Ala Gly Ala Gly Cys
500 505 510
Cys Cys Gly Thr Gly Gly Ala Cys Gly Thr Thr Cys Gly Gly Thr Gly
515 520 525
Gly Ala Gly Gly Cys Ala Cys Cys Ala Ala Gly Cys Thr Gly Gly Ala
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1700 1705 1710 Ala Al a Gy Ay dy dy Cys Gy Ala Thr Thr Cys Ala Cys (%/s
Ala 1715 1720 1725 Thr Cys Thr Cys Cys Ala Ay Ala Ay Ala Cys A 2 MR AW0Fhr
Gy Cys 1730 1735 1740 Cys Ala Ala Ay Ala Ala Cys Ala Ay Cys Cys Thr Cys
Thr Ala Cys 1745 1750 1755 1760 Bagphlﬁ.Lﬂz.APR 2005 I OOpot, tvt Cys Thr
Ay Cys AkggQy Ala Thr Ay Akgs@y Cys Ala Gy CygoCys 1765 1770 1775 Thr
Ay AbayQYaGrir GysH3aTANaCGhYaAbao Ch¥pGryeALasCOys tAra Qs nl 680 $£85 1790
Ala GysCys Cys Ala Thr GsgoThr Ala Thr Thr AbasCys Thr Ay Thr %695 1800
1805 Gy Thr Bka Aka By Aka Ghy Ala Sty Lky ¥ha CGhy Alla Rha Thes Gyy 1810
1815 1820 dy Thr Al a6Ala Cys Thr Thr ThBE7Thr Ala Cys Thr Al a76ys Thr Thr
1825 2330G18361n836r The Ty Aka Eyg Thr Aka Typ Thr Gy Glyp Gvy Gry Cys Cys
Ala Ala 1845 185058855 d AP&5 s Ala Cys GPY¥0@y Thr Cys Ala
oys c%pews ZﬂBBOPI%SYEB?éeTHPU eTﬁYr%*g %&aTﬁhr%ggAPsw aghgPval G n
Leu V@E N P> 18751880 1885 8 ¥G'I1§§ Pro gy G%l Ser Leu
Arg L YiEE c§§OAF8r1§§€ f§§5 ;g APE*SE Ggﬁrpij%ﬁﬁ npﬁéps?-i?’ ASEETyr Tyr
Met r T A 1905 19 1920 _Thr Gy leu Gu
Trp Vx Eﬁe %%rggr euGIG G9 égg %5@0 ){é aSEEIT TP"Fyr 'gyr Pro
Asp Vah L g,Pke, Tht .l S 0-1945,19 a Lys
Asn SEEUL%EIIT%?S?SEY?;% En/lgt% rsgﬁos'é“?pﬁfdrég% 551 G%QYQE%IA%E A%%u Asp Thr
Al a N@luTYﬂeTEQSCﬁ%pV@hyAhgaGbHrGhmaA$ﬁrGt SASQSlﬁzQ é@g5A138QhrP@QyTyr Tyr
Phe Asp Tyr Trp Gkgod Ay Thr Thr ¥ab Thr Ser 8575990 1995 2000
Ala Cys Cys Cys Ala Gly Thr Cys Thr Cys Cys Ala Thr Cys Ala Thr
675 680 685
Cys Cys Thr Thr Gly Thr Cys Thr Gly Cys Ala Thr Cys Gly Gly Thr
690 695 700
Gly Gly Gly Ala Gly Ala Cys Ala Gly Gly Gly Thr Cys Ala Cys Thr
705 710 715 720
Ala Thr Cys Ala Cys Thr Thr Gly Cys Ala Ala Gly Gly Cys Gly Gly
725 730 ~ 735
Gly Thr Cys Ala Gly Gly Ala Cys Ala Thr Thr Ala Ala Ala Ala Gly
740 745 750
Cys Thr Ala Thr Thr Thr Ala Ala Gly Cys Thr Gly Gly Thr Ala Cys
755 760 765
Cys Ala Gly Cys Ala Gly Ala Ala Ala Cys Cys Ala Thr Gly Gly Ala
770 775 780 _
Ala Ala Gly Cys Gly Cys Cys Thr Ala Ala Gly Ala Thr Cys Cys Thr
785 790 795 800
Gly Ala Thr Cys Thr Ala Thr Thr Ala Thr Gly Cys Ala Ala Cys 2Ala
805 810 815
Ala Gly Gly Thr Thr Gly Gly Cys Ala Gly Ala Thr Gly Gly Gly Gly
820 825 830
Thr Cys Cys Cys Ala Thr Cys Ala Ala Gly Ala Thr Thr Cys Ala Gly
835 840 845
Thr Gly Gly Cys Ala Gly Thr Gly Gly Ala Thr Cys Thr Gly Gly Thr
850 855 860 :
Ala Cys Ala Gly Ala Thr Thr Ala Thr Ala Cys Thr Cys Thr Ala 2Ala
865 870 875 880
Cys Cys Ala Thr Cys Ala Gly Cys 2Ala Gly Cys Cys Thr Gly Cys Ala
885 890 895
Gly Cys Cys Thr Gly Ala Gly Gly Ala Thr Thr Thr Cys Gly Cys Ala
900 905 919
Ala Cys Thr Thr Ala Thr Thr Ala Cys Thr Gly Thr Cys Thr Ala Cys
915 920 925
2la Gly Cys Ala Thr Gly Gly Thr Gly Ala Gly Ala Gly Cys Cys Cys
930 935 940
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Ser Asp Ay Ala Ay Ay Thr Ala Cys Ala Ala Cys Thr Ay dy Thr 2005 2010
2015 Gy Gy Ala @y Thr Oys Thr Ay Ay Ay Gy Ay Ala Ay Gyl DARR 1820
2025 2030 Thr Thr Ala Gy Thr Gy AIa Ala Ay Cys Cys Thr Ay Ay Ala Gy
2035 2040 2045 dy Gy Thr Cys Cy § IhLng Ala Gy Ay Cys Thr Cys Thr
050,.2055.20 5°Ala s s% s Thr Ay
é %glﬁo%gyz%ﬁg g]%("hr sggﬁ%}%@sgly?hr % %a@y
Thr @%@Rﬁr 9%1%0%51 /a r AR S, /%llaamr W Thr Ala
Thr Thr Gy hr Bgs 2100 2105 211 Cys Ay Cys Cys /§795 y Ay Cys

Cys @ns ¢S @m G G Are A%Jgﬂ-&l%l&rglfe'i A Alrd ddy Edy ddy dry Cys Thr
Gy Gy Ala dy Beo Gy Ay Ay 213098835 2140 Thr Cys @go Cys Ala Ala Cys
Cys Alemn Bar Fla Aea Gay Gl Gsp Ay V20414 50185 2460 Lyhald 61d y Thr
Ay Ay Thr AlS® Ay Thr Thr Ala QPH0A a Cys Cys Pagellos 1 2 APR 2005 T'I (1
(1. - G1@LAsD -L1l<lLyvts} BAZIMyr. LeuAlSer2 6% ZA0 Gy % IFhrLyA Py sTrEhiLyAl a Thr
Cys Cys AWd0E@y Ala Cys Ala @AOASThr Ay 2180 218920190 Thr Ay Ala Ala Ay
Ay @|l>a @xyp @9@ dhe Al%l iﬁte ﬁhfrr S Ale G 2&[% @1z dsr Gly A{aeit Thr q/s
Thr %9 ‘Sgays Ala Gy Ala Ala B3> 2210 2215 2220
s 85 A /ﬂhf %érsrﬁa 4585 88 ﬁ%@y Fiv Tmsﬂzrz%@ St 5550”
Ala 45 2250
2255 7 g]é %S@ %f% %lrtﬁ ?”y& %é @ & 2260
2265%79;13 /c\,llal é@ Mo, Gy Qs T G By @ Tl Al T Tk, AL /s Thr
2275 2280 228%7s 1080 1085
Lys Asp Gly Ala Thr Ala Thr Cys Cys Ala Gly Ala Thr Gly Ala Cys
1090 1095 1100
Cys Cys Ala Gly Thr Cys Thr Cys Cys Ala Thr Cys Ala Thr Cys Cys
1105 1110 1115 1120
Thr Thr Gly Thr Cys Thr Gly Cys Ala Thr Cys Gly Gly Thr Gly Gly
1125 1130 1135
Gly Ala Gly Ala Cys Ala Gly Gly Gly Thr Cys Ala Cys Thr Ala Thr
1140 1145 1150
Cys Ala Cys Thr Thr Gly Cys Ala Ala Gly Gly Cys Gly Gly Gly Thr
1155 1160 1165
Cys Ala Gly Gly Ala Cys Ala Thr Thr Ala Ala Ala Ala Gly Cys Thr
1170 1175 1180
Ala Thr Thr Thr Ala Ala Gly Cys Thr Gly Gly Thr Ala Cys Cys Ala
1185 1190 1195 1200
Gly Cys Ala Gly Ala Ala Ala Cys Cys Ala Gly Gly Gly Ala ala Ala
1205 1210 1215
Gly Cys Gly Cys Cys Thr Ala Ala Gly Cys Cys Thr Cys Thr Gly Ala
1220 1225 1230
Thr Cys Thr Ala Thr Thr Ala Thr Gly Cys Ala Ala Cys Ala Ala Gly
1235 1240 1245
Gly Thr Thr Gly Gly Cys Ala Gly Ala Thr Gly Gly Gly Gly Thr Cys
1250 1255 1260
Cys Cys Ala Thr Cys Ala Ala Gly Ala Thr Thr Cys Ala Gly Thr Gly
1265 1270 1275 1280
Gly Cys Ala Gly Thr Gly Gly Ala Thr Cys Thr Gly Gly Thr Ala Cys
' 1285 1290 1295
Ala Gly Ala Thr Thr Ala Thr Ala Cys Thr Cys Thr 2la Ala Cys Cys
1300 1305 1310
Ala Thr Cys Ala Gly Cys Ala Gly Cys Cys Thr Gly Cys Ala Gly Cys
1315 1320 1325
Cys Thr Gly Ala Gly Gly Ala Thr Thr Thr Cys Gly Cys Ala Ala Cys
1330 1335 1340
Thr Thr Ala Thr Thr Ala Cys Thr Gly Thr Cys Thr 2Ala Cys Ala Gly
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Ay Thr Ay Thr Ala Ala Gly Ala Ay Ala Gy Ay Ala Ay Ala Ala 2290 Z@g
2300 Thr Ay dy Thr Ala Ala Cys Thr Thr Thr Thy Ala Cys Thr Ala'lbﬁ«g 05
2310 2315 2320 Thr Thr Thr dy Ala Cys Thr Ala Cys Thr Gy Ay Ay dy Cys

Cys 2325 2330 2335 Ala Ala Ay dy Gy A SQ/S Ala Cys Ay Gy Thr Cys
Ala Cys,52340 2345 2350 %gt Thr"Cy§ Thr Cyss&ys Thr Cys Ala Pigs@ u Val
Gn '—@ysVﬁha @1355@%@9% LE Ay Ay &y &py Mol &ys Big &y Ay Ser.
Leu Arg Leu Ser S 2380 QIS Ala AMMay&er Ay Phe Thr Phe7&Ser Asp Tyr
Tyr Mely TgLly TAPa Res @BE5TRB96n2369s 2400 Ay oTkd ncA acByoaGhyclyscyy Leu
GQu Trp Val Ala Thestle Ser Asp 2405 2449 2415 dy Gy Sessdyr Thr Tyr Tyr
Pro Asps SBiaVays Lggs Gya Arta Rhky Thys PUR20GRA2B12480a | Gy SBta AThr ASpsAsn Al a
Lys Asn Ser LE39Tyr Leu G n Met Se40@er 2435 2440 24u4805Leu Arg Ala G u Asp
Thr ARda\alaTyia TRro Gysp Val e A Glgt Glyr AShn 2360 PYUs55e168er G-guASar Phe Tyr
Tyr Phe AsflQyr Tr Ay An @4%1Fhr Thr val Thr D488 2470 2475 2480 Val
Ser ilaA§ﬁrdf§/lA€G @m;/p@ @lA’iPlaro%eATlarA%s tsSTNacﬂyz%B 2200 2495
dy Tg G%%?Ala a s Thr Gﬁ/ é AIa Ay %60 2505
2510 &§ E%% % %% ’%% %{vz% %@9 2515
2520 2525. Al T Cy G Thr Cys
2530 J£35"58 lge“ T%la Msapcﬁ?y}g xyaﬁ °TRF  oys Thr
dy §§é5pﬁé §<§P G ysékac;ﬂ}'r % TgiaTIQ‘SLJ&”T TQVSQS Al a
Ay T 2570 75 Paggsd 8 12 APR 200 2pst txt Cys Thr Al a
Thr TbérAL@ucﬁﬁnpﬁﬁoT@Eu(1§pTﬁﬁeAA@aT@ﬁrTﬁ§rC*yrctys Leu Gln His Gly
1490 1495 1500
Glu Ser Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Asp
1505 1510 1515 1520
Gly Ala Gly Gly Thr Ala Cys Ala Ala Cys Thr Gly Gly Thr Gly Gly
1525 1530 1535
Ala Gly Thr Cys Thr Gly Gly Gly Gly Gly Ala Gly Gly Cys Thr Thr
1540 1545 1550
Ala Gly Thr Gly Ala Ala Gly Cys Cys Thr Gly Gly Ala Gly Gly Gly
1555 1560 1565
Thr Cys Cys Cys Thr Gly Ala Gly Gly Cys Thr Cys Thr Cys Cys Thr
1570 1575 1580
Gly Thr Gly Cys Ala Gly Cys Cys Thr Cys Thr Gly Gly Ala Thr Thr
1585 1590 1595 1600
Cys Ala Cys Thr Thr Thr Cys Ala Gly Thr Gly Ala Cys Thr 2la Thr
1605 1610 1615
Thr Ala Cys Ala Thr Gly Thr Ala Thr Thr Gly Gly Thr Thr Thr Cys
1620 : 1625 1630
Gly Cys Cys Ala Gly Ala Cys Thr Cys Cys Gly Gly Gly Ala Ala Ala
1635 1640 1645
Gly Gly Gly Gly Cys Thr Gly Gly Ala Gly Thr Gly Gly Gly Thr Cys
1650 1655 1660
Gly Cys Ala Ala Cys Cys Ala Thr Thr Ala Gly Thr Gly Ala Thr Gly
1665 1670 1675 1680
Gly Thr Gly Gly Thr Ala Gly Thr Thr Ala Cys Ala Cys Cys Thr Ala
1685 1690 1695
Cys Thr Ala Thr Cys Cys Ala Gly Ala Cys Ala Gly Thr Gly Thr Gly
1700 : 1705 1710
Ala Ala Gly Gly Gly Gly Cys Gly Ala Thr Thr Cys Ala Cys Cys Ala
1715 1720 1725
Thr Cys Thr Cys Cys Ala Gly Ala Gly Ala Cys Ala Ala Thr Gly Cys
1730 1735 1740
Cys Ala Ala Gly Ala Ala Cys Ala Gly Cys Cys Thr Cys Thr Ala Cys
1745 1750 1755 1760
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2580 2585 2590 Thr Thr Thr Cys Ay Cys Cys Ala Ay Ay Cys Q/s 8{ P%‘lgﬂ‘i
Ay 2595 2600 2605 dy Ala Ala Ala @y Ay dy @y Cys Thr }
Thr Ay 2610 2615 2620 Gy Gy Thr Cys Ay Cys Ala Ala Cys QIS Al a Thr Thr

Ala Ay Thr 2625 2630 2635 2640 gg‘s@cﬁl CS(TNC%G y Ay Thr Ay Ay Thr Al a
Gy T@ Thy, .- , 2 0 The, cAha Th sThr Cys
Oys A &s Eﬁ AEQ§C¥§sAh§a§?3§ %g§0T26651¥ Sa iy H& ThraC%iyAh&ngg.Gly dy
Guy GI‘MrQS§§yC'kYaAJS§yThfLyThfLyO¢§s Eﬁﬁz5e288ﬂl&6&5 éllgr s Bys Aha By Cys Thr
Cys Cys Ala Ay AlasBly Ala Cys Ala 269852695 2700 Ala Thro@y Cys Cys Ala
Al a GhyaAGayAtﬁsCﬁ&sAhaaGmhrCESycyﬁrTh&a RS TRF1Q12789s2T2R GQys Thar Al a
Cys Cys Thr Gly9eys Ala Ay Ala ThBOGUYy Ala Guy Cys 213552730 2735 Ala Ay
Cys CyéyTﬁheryaAMaGSnyAyaGSyyO}QaTGﬂ-yGS)‘LyAIAaaGG)lyGAya 2140 T2E4%13750 Al a
Cys cyg§lpla d s Thr G¢1%hr Ay Thr Ala THBB2Phr Ala 2755 2760 2765
Qys Tﬁ#ycal“prTh#aG%\iaTﬁwSAll‘arAll‘ rc;ll“;nrAlT rGA}aApasGPyerAylaApasdP@rzm 2775
2780 18Pa Al ?ﬁ Thr Thr Ala _Cys1P#0 2785
2790 ??ESGégoélaAFé{S%§rTﬁ11aTﬁVSTﬁ'PrGG}YéEé YTﬁELYAFé(Sq%ST a@y Ay
dy i?é dy dy
Thr égy %g g oS Xscii‘gac\%’seé%sgﬁr* TEP’S%*; %‘3 BEP’ s$4vA & Pro
Au Vi 5 8 I Pro Ay
Ay obr s %ﬁ% g Dyte 1Bgeb 4 22 §er gqgg[ZJAﬁ:?i‘)‘/LA|@al¥‘sg‘E¥1 Pha o o sor
Asp Tﬁinﬁﬁyh@&yTﬁgu %§§5L§§7@r%865 8 Sg&pLgﬁlAé@gL ”séEGCQ%OA@dV Lys
Gy Leu Ghgodrp Val Ala Thr II1g9g88g 890 2895 Samopsp Gy Ay Ser Tyr Thr
Tyr TynaPserAspySeheVahrl ¥5cGsrARgp Tyr Tyr Met Tyr Trp Phe Arg Gln
1905 19210 1915 1920
Thr Pro Gly Lys Gly Leu Glu Trp Val Ala Thr Ile Ser Asp Gly Gly
1925 1930 1935
Ser Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr Ile Ser
1940 1945 1950
Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Ser Ser Leu Arg
1955 1960 1965 .
Ala Glu Asp Thr Ala Met Tyr Tyr Cys Val Arg Glu Glu Asn Gly Asn
1970 1975 1980
Phe Tyr Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser
1985 1990 1995 2000
Ser Asp Gly Ala Gly Gly Thr Ala Cys Ala Ala Cys Thr Gly Gly Thr
2005 2010 2015
Gly Gly Ala Gly Thr Cys Thr Gly Gly Gly Gly Gly Ala Gly Gly Cys
2020 2025 2030
Thr Thr Ala Gly Thr Gly Ala Ala Gly Cys Cys Thr Gly Gly Ala Gly
2035 2040 2045
Gly Gly Thr Cys Cys Cys Thr Gly Ala Gly Gly Cys Thr Cys Thr Cys
2050 2055 2060
Cys Thr Gly Thr Gly Cys Ala Gly Cys Cys Thr Cys Thr Gly Gly Ala
2065 2070 2075 2080
Thr Thr Cys Ala Cys Thr Thr Thr Cys 2la Gly Thr Gly Ala Cys Thr
2085 2090 2095
Ala Thr Thr Ala Cys Ala Thr Gly Thr Ala Thr Thr Gly Gly Thr Thr
' 2100 2105 2110
Thr Cys Gly Cys Cys Ala Gly Gly Cys Cys Cys Cys Gly Gly Gly Ala
2115 2120 2125
Ala Ala Gly Gly Gly Gly Cys Thr Gly Gly 2la Gly Thr Gly Gly Gly
2130 2135 2140
Thr Cys Gly Cys Ala Ala Cys Cys Ala Thr Thr Ala Gly Thr Gly 2la
2145 2150 2155 2160
Thr Gly Gly Thr Gly Gly Thr Ala Gly Thr Thr Ala Cys Ala Cys Cys
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2900 2905 2910 Phe Thr Ile Ser Arg AspAsn Ala Lys Asn Ser Leu Tyr Leu G.n
Met 2915 2920 2925 Ser Ser Leu Arg Ala Gu Asp Thr Ala Val Tyr Tyi Z(APB mﬁa
Arg Gu 2930 2935 2940 G u Asn Gy Asn Phe Tyr Tyr Phe Asp Tyr Trp Ay Gdn

Ay Thr Thr 2945 2950 2955 2960 Va| Thr . V@ Ser Ser Asp Ay Ala Gy Ay Thr
Ala Cys Ala Ala Cys G%Fi% 52970 2975 “Th‘”” @?y Thr Ay Gly y Thr Cys
Thr Gy,.4 €] € Rl 0 tabhXt oy @ 2990
Aa dy GZ%/{L q/dsS’STg?lr aAl%glgG %'% ?%Gl& 3,2 Ia Ala 2 %% G %P o 3000

3005 1y By A@JaaA@ayG@gG@&mer cBys CQASG Tor q@ryq@xacgsy z@ayc%s 3010
3015 3020 Thr21@ss Thr S s The2@oy Thr y Cys Al ax@sy Cys Cys Thr Cys
3025 330 ABE3THI04Ys Tihr Gyy Gyy Ala Gy Bia Giy Ala Cys Hira Hira Tir Cys Al a
Gy Thr 3®8.B050 3055 Gy Akai6ys Thr Ala Thr TkRe2Ala Cys Ala Thr Ay Thr
Al a TiElyTitys K@&OAa%m:&OHJyGAyaGAyaTmsTmlaTmlyC@chysq&mwﬁlﬂ y Gy
Cys C¥2ys Cys 3075 308@23085 dy Ay Ay A35Ala Ala Ay Ay @340y Cys
Thr GALaGEGy sAIQy s@Tpr3@dy M5A3§o@1wﬁrlac;19nrequewamrlyq¢sfse YAI a Al a
Cys Cys Ala Thr Thr. AR#4353105 3110 3115 3%20 Thr Ay A a y Ay
Thr GCySG%VST ATl aTI‘F‘rlyTFﬁlyAﬁéYBfQ’!? ?1%0@&1’36\1 YAI§ OofYSThr Al a

g; Al?‘a1 NS 5@3&3%% s %ro?glygz%giﬁ }‘40|§ §1f6 GiAlyaTF,{/s

% o dnstiman e S i G 4o
Thr Ala Cys

2320

200
Thr Gly Gly Thr Ala Ala Cys Thr Thr Thr Thr Ala
2305 2310 2315
Thr hr Gly Ala Cys Thr Ala Cys Thr Gly Gly Cys Cys

2325 2330 2335
Gly Gly Gly Ala Cys Cys Ala Cys Gly Cys Ala
2350

Gln

Cys

Thr Gly Gly

Ala Ala Gly Thr Cys

2340 2345

Thr Cys Thr Cys

2355 2360

Gly Gly Gly Leu Val Lys

2375

Gly Phe Thr

2390

Gly Lys
2405

Thr

Glu val vVal
2365

Leu

Cys Gly Thr Cys Cys Ala Pro Leu

Glu Gly Gly Ser Leu Ser

2380
Tyr Met

Ser Pro Arg
2370
Ala Phe
2400

Asp

Cys Ala Ser Phe Ser Tyr Trp

2385
Arg

Asp Tyrx

2395
Trp Val
2410
Ser

Ala Thr TIle Ser

2415
Phe

Gln Ala Pro Gly Leu Glu

Gly Gly Ser Tyr Val Thr

2420
Arg Asp
2435
Ala

Gly Arg
2430

Met Ser

Tyr Tyr Pro Asp Lys

2425
Ser Gln
2445

Arg Glu Glu

Ile Ala Asn Leu Leu Ser

2440
Val Tyr

Ser Asn Lys Tyr
val
2460

Gly

Glu Thr Ala
2455

Asp

Leu Arg Asn
2450

Asn

Asp Tyr

Gly

Cys

Thr
2480

Gln Thr Val

2475

Phe Thr

2470

Gly Phe Tyr

2465

Tyr Tyr Trp

Val
Gly
Gly
Ala

Thr
2545

Ser Ser Asp

Thr Gly Gly

Gly
2485
Ala

Ala Gly

Gly Thr

Gly Thr

Cys Thr

Ala
2490
Gly Gly

Cys

Ala Ala

Gly Gly

Cys Thr
2495
Gly Ala Gly

Gly

Cys

Gly
2530
Cys

2500
Thr Thr Ala
2515

Gly Gly Thr

Cys Thr Gly

Gly Ala Thr Thr Cys

2565

Gly Thr

Cys Cys
2535

Thr Gly

2550

2505
Gly Ala Ala Gly
2520
Cys Thr Gly Ala

Cys Ala Gly Cys
2555

2510

Cys Cys Thr Gly Gly
2525

Gly Gly Cys Thr Cys

2540

Cys Thr Cys Thr Gly

2560

Ala Cys Thr Thr Thr Cys Ala Gly Thr Gly Ala

2570
Page 18
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Q/s Thr Cys Thr Ala Cys Cys Thr Ay Cys Ala Ay Ala Thr Ay AIapg%lﬁ(
3215 dy Cys Ala @y Cs Cys Thr Ay Ala dy Gy Ay Cys Thr a 3220

3225 3230 Ay Gly Ala Cys Ala Cys Ala Ay Cs Thr Ay Thr Ay Thr Ala Thr
323532403245 Thr Ala Cys Thr Gy Lys Ala Ala Ay Ala Gy Ala dy

0 3255, p260 %ﬁr%ya%g\jﬂmﬁlﬁfg}%x GerTmaNrﬁrNrﬁr% Tha djlhrThrThr

Thr a 3265 32758z /5 3280 s Thr Thr Thr &b
Al a Gﬁ@rTﬁﬁrG¥Hr(&ysagﬁ§ 3¢90c32981 a B Yy &Y C&?sC&?sAb§sAb§sGthGthCJy Al a
-Cys Cys Ala Gysssdy Ay 3300 330568810 Thr Cys Alla Cgso€ys Gy Thr Cys Thr
Cys Qyby Thra Qyba Ahba REDy Gily GBi5cB320y332hr Way Glp hed Way Ghu Sey Gy Gy
Gy Leu Vabllys Pro Gy Gy Se613330 3335 3340 Leea2hrg Leu Ser Cys Ala Al a
Ser Gy PFhty Thinr Pies Sety ASps TtaTiita G845C885818356r3388 Almt GTyr Thirp Phe
Arg @Al a Pro Gi/ Lys G§30eu Au Trp Val AR&33365 3370 3375 TRF4Ple Ser
Asp Gy Gla SErr 1§ YTWLYW rTleYP‘EbYAEgrSé#avaﬂYL?ér ?980A398§Y339éapage 20
1 2 APR 2005 AI 00 ct y Arg Phe Thr2pP8 Ser
Ser Le¥S 1y¥S LS %ﬁ%oﬂé’&o%ladfhrngé VSséﬂaLQ&YAﬁéaﬁ% g\&aA@&YThr AI a
Val 410 341 r Tyr Phe
rep TP %%Y G aizstuily §§ v 53 A O War tar ser
Asp 0.345 G; T oys Oys
T GV AL ? &@fya%%ﬁ%’ Ao Y= 2008 Ba0ciich, %yo,éaTE& T oy
Cys AA@aG%HrC&§yCa§sT@§sCﬂ§a$@iaGbﬂyGhmaAﬁ@a §§E5A§é8@l§4&§s eh¥ %ﬂ& Thr Thr
Cys @yosys Cys Ala Gy Aaigys Thr  C&ys Cys &yis 2720
Cys Thr Ala Cys Cys Thr Gly Cys Ala Gly Ala Thr Gly Ala Gly Cys
2725 2730 2735
Ala Gly Cys Cys Thr Gly Ala Gly Gly Gly Cys Thr Gly 2Ala Gly Gly
2740 2745 2750
Ala Cys Ala Cys Ala Gly Cys Thr Gly Thr Gly Thr Ala Thr Thr Ala
2755 2760 2765
Cys Thr Gly Thr Gly Thr Ala Ala Gly Ala Gly Ala Gly Gly Ala Gly
2770 2775 ' 2780
Ala Ala Thr Gly Gly Thr Ala Ala Cys Thr Thr Thr Thr Ala Cys Thr
2785 2790 2795 2800
Ala Cys Thr Thr Thr Gly Ala Cys Thr Ala Cys Thr Gly Gly Gly Gly
2805 2810 2815
Cys Cys Ala Ala Gly Gly Gly Ala Cys Cys Ala Cys Gly Gly Thr Cys
2820 2825 2830
Ala Cys Cys Gly Thr Cys Thr Cys Cys Thr Cys Ala Pro Glu val Gln
2835 2840 2845
Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly Ser Leu Arxrg
2850 2855 2860
Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyvr Tyr Met Tyr
2865 2870 2875 2880
rp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Thr Ile
2885 2890 : 2895
Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg
2900 2905 2910
Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met
- 2915 2920 2925
Ser Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Glu
2930 2935 2940
Glu Asn Gly Asn Phe Tyr Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr
2945 2950 2955 2960
Val- Thr Val Ser Ser Asp Gly 2la Gly Gly Thr Ala Cys Ala Ala Cys
2965 2970 2975
Thr Gly Gly Thr Gly Gly Ala Gly Thr Cys Thr Gly Gly Gly Gly Gly
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3490 3495 3500 Gy Ay Ala Ala Ala dy dy Gy dy Cys Thr Gly g@i@ogy
Thr 3505 3510 35153520 Ay Ay Ay Thr Cys Ay Cys Ala Ala Cys é

G@n Asp Cys Ala 3525 3530 3535 Gy Ala Ay Ala Cys Ala Ala Thr Ay Cys Cys
Ala Ala Gy Ala Ala 3540 3545 355Q,:Gys. Al a.dy Cys Cys Thr Cys Thr Ala Cys
Thr Ay Cys Abaggly 3555 3560 356bgsAla Thr Ay Ala &yoCys Ala Ay COys
TRI 2 GsYy Ay Gy s AryirAryir3a78 32¢5T88801y saThl a GyyAbas GysCGryirAl a Cys
Cys Ala G@yobys Cys Ala Thr 3585 3590 3595 3600 3&by Asp Cys Ala Thr
TaiyAGay ThLaTBly@GEyyEeyyThr Thy s Thys Oggs 3605 GBE0AB6181y &Gy OgssCys Al a
Gy (y81Qys Cys Cys Ay @Byplaly Ala Ala Ala 3620 3625 3630 Ay Ay Gy
y Cg?hrTﬁ]sfsGl“gerZySAéfpsGI\yerSgkyGT;an%yTﬁysGngltaAGéy 8885C3640h86458s Ay Ay
Ala Cj82Ala Cys Ala Ay Cp83%hr Ay Thr ThP3Al a Thr 3650 365538660 Thr
Al a ch@rTﬁF-YGSQfYTﬁﬂ-a ifdrTmhrAFs:SAPx a@ySAFérdri}rA’s"bréySTma @éBST%?o 3675

Se50 SeuLAley 9yg % g@@l?hﬂ%l Qha/élé; %%éleyzhm ettt %%zhe\/fgjs%o??
3700 71 Al Al
SRR Yoo b ?i:l L8 88 Bf R Y AN

?Ih? %iy?’@ﬁgo 7§§A§%4§1§Aég %EL %%y a%i TE%‘FGer %rTﬂ'i Tag GyAI a Cys
Al'a GryrAsayAkay ThnGrinr3é9s 81 0 %Z7ﬁlaGkYaTb§sAb§sAh@acyﬁrA@HrCXiaThr Thr

Ay Cgsohdla Ala Ay Thr Giy103780 3785 3790 Aka1¥hr Ala Ay Thr Gay28l a Cys
Cys CgsyThhrGeyyThnaCrarThnyOgsy Pagec2 ¢12 ARR 2085Gly Thr Thr Ala

3125

3130

3135

Cys Ala Cys Cys Thr Ala Cys Thr Ala Thr Cys Cys Ala Gly Ala Cys

3140

3145

Ala Gly Thr Gly Thr Gly Ala Ala Gly

3155
Thr Cys Ala
3170
Cys Ala Ala
3185
Cys Thr Cys

Gly Cys Ala

Gly Gly Ala

3235

Thr Ala Cys
3250

Ala Gly

3265

Cys Thr

Ala
Ala
Gly Gly Cys
Ala

3315
Leu

Thr Cys

Val Gln
3330

Leu Arg Leu

3345

Met Tyr Trp

Thr Ile Ser

Cys Cys Ala

Thr Gly Cys

3190

Thr Ala Cys
3205

Gly Cys Cys

3220

Cys Ala Cys

Thr Gly Cys

Ala Thr Gly
© . 3270
Thr Thr
3285
Ala Ala

Cys

Cys
3300
Cys Cys Gly

Val Glu Ser

Ser Cys Ala
3350
Arg Gln
3365
Gly Gly

Phe

Asp
3380

3160
Thr Cys
3175
Cys Ala

Cys Thr
Thr Gly

Ala Gly

3240
Gly Cys
3255
Gly Thr

Thr Gly

Gly Gly

Thr Cys
3320
Gly Gly
3335

Ala Ser

Ala Pro

Ser Tyr

Thr
Ala
Gly
Ala
3225
Cys

Al

js)]

Ala
Ala
Gly
3305
Thr
Gly
Gly
Gly

Thr
3385

Gly Gly
Cys Cys

Gly Ala
3195
Cys Ala
3210
Gly Gly

Thr Gly
Ala Gly

Ala Cys
3275
Cys Thr
3280
Ala Cys

Cys Cys
Leu Val

Phe Thr
3355

Lys Gly

3370

Tvr Tyr
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3150

Gly Cys Gly

3165

Ala Gly
3180

Ala Cys

Ala Thr

Ala Gly Ala

Ala Gly Cys
3200
Gly Ala Thr Gly Ala

3215
Thr Gly Ala
3230

Thr

Gly Cys

Thr Gly Ala Thr

3245
Ala Gly Ala
3260

Thr

Gly Gly

Thr Thr Thr Ala

3280
Ala Thr Gly Gly
3285

Gly Gly

Cys

Cys Ala Cys

3310

Thr Cys Ala Pro Glu
3325

Lys Pro Gly Gly Ser
3340

Phe Ser Asp Tyr Tvr

3360

Leu Glu Trp Val Ala

3375
Pro Asp Ser Val Lys

3390



Al'l OOpct.txt 3795 3800 3805 Cys Cys Ala Cys Cys Gy AIaThrGIy Q/s Ala Ay
Ala CysAla Ala 3810 3815 3820 dy Ay Ala Thr Ay Ala Thr %‘éﬁt Uﬁy
Ala Cys Thr Gy Ay 3825 3830 3835 3840 dy Thr Cys Al a Thr a/

Ala Thr Ala Ala Thr Ala Gy Al a 3845 3850Q. 3 5 Thr Cys Ala Ay GI AIaThr

Cys T, T, 3 870, Thr  Thr,, T s,0vs Al a
Thr C?Iyyﬁlt %u ogd hr Mr%ye%ér%:}[g%xpggg % %Q%g Q‘%U %g'y Asp Gy Thr-
Al a GéMnAM@tCyérﬁt@rGLMuThng%QaA@@uThEpA¢ﬁr3§QQ V89 @yrAb sGayaThr Thr
Ay Cys Gyidl a Ala Ala Thr Cysi1€ys Thr Cys Ala 3996 91039153920 Ay
Ay C&&gﬁhluCEyuCXsnAGByCiynC¥MeCNﬁrThyrCﬁMeCXSPTherTypAbay3925 3930 3935
Thr G42%dy Thr Thr Ala GB¢3&Ala Ay Thr Ala Tha3BAla Ala Thr Cys 3940 3945
3950 Thwr Tiw Gy Tys Ty Sys Hem &by Alm Ths Cys Bep Gy @lwm Aha Gly 3955
3960 3965 Ay Ala Ay44ba Cys Thr Gy A y48y Thr Cys Ala The4Eps Thr Ay
3970 @7 5cB980hr GiysAC}asTﬁYSAThrTWY(%%aAGShYC%YG}gST’ﬁhrcg§5TﬁhrGCySG y Cys
Ala 3985 3990 3994640 Qys &9 dy Thr Thr
AI a &S AT &Y 4805 %Xocxél%la @?ESTWSAFﬁrA?éS% %uTﬁfmGﬁ?PThr Al a

o anille A Y, ROy
R iR D &Ahzfzea%&;hahsvs

Qg A 8, Argy Gy st§§ T sTﬁia(%YaT 549&5 éQQOGfQ%s Ty s aQ/S Al a
Thr AlgyAl P T e S o @9 ass G0 a10E 1565
Gly Ala Gly Ala Cys Ala Ala Thr Gly Cys Cyvs Ala Ala Gly Ala Ala
3540 3545 3550
Cys Ala Gly Cys Cys Thr Cys Thr Ala Cys Cys Thr Gly Cys Ala Gly
3555 3560 3565
Ala Thr Gly Ala Gly Cys Ala Gly Cys Cys Thr Gly Ala Gly Gly Gly
3570 3575 3580
Cys Thr Gly Ala Gly Gly Ala Cys Ala Cys Ala Gly Cys Cys Ala Thr
3585 3590 3595 3600
Gly Asp Cys Ala Thr Gly Thr Ala Thr Thr Gly Gly Thr Thr Thr Cys
: 3605 3610 3615
Gly Cys Cys Ala Gly Gly Cys Cys Cys Cys Gly Gly Gly 2la Ala Ala
3620 3625 3630
Gly Gly Gly Gly Cys Thr Gly Gly Asp Gly Gly Gly Cys Thr Gly Ala
3635 3640 3645
Gly Gly Ala Cys Ala Cys Ala Gly Cys Thr Gly Thr Gly Thr aAla Thr
3650 3655 3660
Thr Ala Cys Thr Gly Thr Gly Thr Ala Ala Gly Ala Gly Asp Gly Thr
3665 3670 3675 3680
Gly Ala Cys Thr Ala Thr Thr Ala Cys Ala Thr Gly Thr Ala Thr Thr
3685 3690 3695
Gly Gly Gly Thr Gly Cys Gly Cys Cys Ala Gly Gly Cys Cys Cys Cys
3700 3705 3710
Gly Gly Gly Ala Ala Ala Gly Gly Gly Gly Cys Thr Gly Gly Ala Gly
3715 3720 3725
Asp Gly Ala Gly Gly Gly Cys Thr Gly Ala Gly Gly Ala Cys Ala Cys
3730 3735 3740
Ala Gly Cys Thr Gly Thr Gly Thr Ala Thr Thr Ala Cys Thr Gly Cys
3745 3750 3755 3760
Gly Cys Ala Ala Gly Ala Gly Ala Gly Gly Ala Gly aAla Ala Thr Gly
3765 3770 3775
Gly Thr Ala Ala Cys Asp Cys Thr Thr Gly Cys Ala Ala Gly Thr Gly
3780 3785 3790
Ala Thr Ala Gly Thr Gly Ala Cys Cys Cys Thr Gly Thr Cys Thr Cys
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Ala Gy Cys Thr Thr Ala Gy Ay Cys @y Cys Thr Thr Thr Cys Cys 4115 4120
4125 Cys Thr Ay Ay Thr Thr Thr Cys Thr Ay Cys Thr Ay Gy Thr 4 AgTﬁp Q@p
4135 4140 Cys Cys Asp Ay Ala Thr Ay Ay Thr Thr Ala Ay Ala Ay r

4145 4150 4155 4160 Thr Ala Ala Thy, Qys, Thr, Ay Thr Ala Cys Cys Ala Ay Ala

Thr Cys 4165 2i 0 4175 Cys Ala ‘I‘h‘f”G V‘Q/s Q/s as0ys Thr Ay Pro Asp
Tt

o5 8 S HERDAAL, s et e e e W S

Lys 8ha Gy @ia Ask o bus Seh Bik, kay Sen arlg, };wa 4: 107421514220, G n An
Lys Bres@y Lys Ala Pro bgsoLeu Leu Ilée Tyr EgisAl a r 4225 423@44)235 4240
Arg kay Aha Al @Glp Yalr Pre 3ep Avg Rhe Ser @iy 3ak @h}t far Qiy 4245 4250
4255 Thr Asp Tyr Thps4su Thr Ile Ser Sessseu G n Pro Qu AspsBBe Ala 4260
4265 TH27CyYEhAlRY G1Ty 610y 2 leeh@ Cyid hE ¥haE @18eG1Rr 6131 BYEhGIPhey@y Gy
4275 4280 4285 @8pO0Thr Lys Leu G u BI8é5Lys Arg Thr Val AIBZOAl a Pro Ser Val
Phe 4290 T42951430ys Qve PHe Rhg Py Sdy Ay Ghy Ghaw Cos Mg Sév Qv Thr Al a
Ser VaI 430584310 4315 4320 ValP8B8Ps Leu Leu Asn AsASPRe Tyr Pro Arg GQu
Y Gy élS@ Ty 485 @3@14!3%61 y§s Var ﬁéy AS% Az Pdd @PF &2 Gy Asn
Hi s
Pro é‘?

.58 3 W Hly 2 Gttt s B8 K0S N 50 5 T
Val G Ay Valy G S

S%ii& Ey é‘ %@j 24365 at p Glu Lys

égi?oGﬁg% g Oser ser
Thr Thr Gly Cys Cys

4%3% ?5(%0%% é&; ro Au
Q:Dé @:LX; Gy kay ‘ﬁ'l

Ser
Ser

%ﬂ% Thr Ala Ala Thr Cys

3950

Cys Asp Gly Ala
3965

3945
Cys Ala Gly Ala Thr
3960

ThrbGly

Gly Ala Gly
3970
Gly Ala Thr
3985
Cys

Cys Thr

Thr Ala Thr

Thr Cys Cys
4035
Thr Gly Gly
= 4050
Thr Gly
4065

Cys

Gly

Ala Cys

Thr Gly Cys

Ala Gly Cys
4115
Thr Gly
4130

Cys Asp

Cys
Cys
4145
Thr Ala Ala
Cys Ala Cys

Thr Gln Ser
4185

Ala Cys
Ala Thr

Gly Asp

4005
Ala Ala
4020
Ala Cys

Ala Gly

a

Ala Thr
Thr
4085
Thr

Cys
Ala
4100
Thr Thr
Gly Thr
Gly Ala

Thr Cys
4165

Thr Gly Cys Cys Ala

4180

Pro Ser Ser lL.eu Ser

Thr Gly Gly
3975

Cys Ala Cys

Gly

Cys

Thr

Thr

Cys Ala Thr
3980

Cys Thr Gly

3990
Gly

Thr
Thr
Ala
Ala
4070
Gly
Ala
Ala
Thr
Thr

4150
Thr

Ala Thr Gly

Cys Thr Gly
4025
Gly Cys Cys

4040
Cys Thr Gly
4055

Thr Cys Ala

Asp Cys Ala

Ala Thr 2Ala
4105

Gly Cys

4120

Cys Thr

Gly

Thr
4135
Gly Gly Thr

Gly Thr Ala
Cys
4185
Ala
4200

Page

3995
Gly Thr Thr
4010
Thr Ala Cys

Ala Cys Thr
Gly Gly Thr
4060
Cys Thr
4075
Ala Cys Cys
4050
Gly

Cys

Ala Thr

Gly Cys Thr

Gly Cys Thr
4140

Ala Gly

4155

Cys Ala

Thr
Cys
4170
Thr Gly Pro

Ser Val Gly

22

Ala
Cys
Gly
4045
Cys
Cys
Thr
Cys
Thr
4125
Gly
Ala
Gly
AsSD

Asp
4205

Cys Thr Gly

Cys Ala
4000

Ala Gly

4015

Gly Ala

Gly
Gly

Ala
4030
Asp Gly Ala

Ala Thr Cys

Thr Gly Gly
4080

Gly Thr

4085

Gly Ala

Thr

Ala
4110
Thr

Cys Cys

Gly Thr Ala

Thr Ala
4160

Cys

Gly
Ala Thr
4175
Ile Gln Met
4190

Arg Val Thr



4405 4410 ‘4415 Pro Ay Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser dy Phe Thr

Phe 4420 4425 4430 Ser Asp Tyr Tyr Met Tyr Trp Phe Arg G n A aq P[s BPRAMWS Lys
Ay Leu 4435 4440 4445 du Trp Val Ala Thr Ile Ser Asp Ay Gy Ser Tyr Thr
Tyr Tyr Pro 4450 4455 4460 Asp Se%byg%% € GI y Arg Phe Thr Ile Ser Arg Asp
Asn 446 £5 44 o eq Tyr. Le Ser.. Ser Leu
Arg ﬁ:le % ﬁgf +Pfr %I éq1 %‘ (}11?453’315% ] &?u% ;Dr(? ESY% A u Asn
ay s he 00,4505, 4510, % @2 Ghy, Ty, Thr Val
Thr 5 er Ser A%a ge WBr3olys g]{% X%lS ES%@345525 er Val 4&@6@ Pro Leu

Al a Rrx@ Sein Aok hyp Sak Thi e Cs]exe @y ﬁ@s@@@ﬂﬁ@%r By A iy Leu Gy
Cys Leu Val Lys Asp TgusPhe Pro Qu Pro Malso 4545 4550 4555 4%6% Thr Val
Ser Thp Asp Setr Ghy Aea Mo Tie Ser Gep Yalu Hls Bio Bie 4565 PHe/®14575 Pro
Ala Val Leu @ n 8@605er Ay Leu Tyr 3edseu Ser Ser Val Val2704580 4585 4590
Thr Var Pve Sor Ser Seu Gdue iy By Glm Ber Roo M CeAdmeva@ly 4895 4600
4605 Asn Hi 42¢s Pro Ser Asn Thré28ps Vval Asp Lys Ly$28d G u Pro Lys Page
23 1GQYAI5hr2é@f5 Aeposdie thde 14/@1@%@r46@d &d @9@ R§|§> L%@g 'W"Frl Hhe Thr COys
Pro Pro Opro Ala Pro Qu L 4625 4630 4635 Pro Ser
56“%@513 L&i‘

Val BEe IBIr(S) §|e6 {% | e Ser
%ﬁ“ﬁ Yo 5 L4660 1o g

Arg gy gu is Gn
o a d u Vval
H's AR Rlg B3, I@h lA)ﬂ%P Qlfé,rlgl @t @y g?ﬂéserr AR Ak, 489048994700
4340 4345 4350
Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr
4355 4360 4365
Leu Ser Lys Tyr Glu Lys His Lys Val Tyr Ala Cys
4370 4375 4380

Ala Asp Glu Val

Thr His Gln
4385

Glu Cys Pro

Gly Leu

Glu Vval

Ser Ser
4390

Gln Leu

Pro Val Thr

Val Glu Ser

Lys Ser Phe

4395

Gly Gly Gly

Asn Arg Gly

4400

Leu Val Lys

Pro Gly Gly

Ser Asp Tyr
4435

Trp Val

4450

Ser

Glu
Asp Val
4465

Ser Leu

Tyr

4405
Ser Leu Arxrg
4420

Tyr Met Tyr

Leu
Trp
Ala

Thr Tle Ser

4455

Lys Gly Arg Phe

4470

Leu Gln Met

Ser

Ser Cys

4410

Ala Ala Ser Gly

4425

Phe Arg
4440

Asp Gly
Thr Ile

Ser Leu

Gln Ala Pro Gly

4445

Gly Ser Tyr Thr

4460

Ser Arg Asp
4475

Arg Ala Glu

Asn

AsSp

Phe

4430

Lys
Tyx
Ala

Thr

4415
Thr Phe

Gly Leu
Tyr Pro
ILys Asn

4480
Ala Vval

Tyr Tyr Cys

Gly

<

Gln
4515
Val

Trp

Sexr
4530
Ala

Pro

Thr
4545
Thr Vval

Ala
Ser

Pro Ala Val

Thr Val Pro
4555

Asn His

"Phe

4485
Ala Arg
4500
Gly Thr
Pro

Leu Gly

Asn
4565

Trp

Leu
4580

Glu Glu
Val

Ala

4535

Leu
4550
Ser Gly

Gln Ser Ser Gly Leu

4490

Asn Gly Asn

4505

Thr Val
4520

Pro Ser

Ser

Val Lys Asp

Ala Leu Thr
4570
Tyr
4585

Phe Tyr Tyrx

Ser Ala Ser
4525
Lys Ser Thr

4540
Tyr Phe Pro
4555

Ser Gly val

Ser Leu Ser

Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile

4600
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4605

4495
Phe Asp Tyr
4510
Thr Lys Gly

Ser Gly Gly

Glu Pro val

4560

Thr Phe
4575
val val

His

Ser
4590
Cys Asn Val

Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys



Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu Hs Gn Asp Trp Leu 335 A?GS
4715 4720 Asn Ay Lys Qu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
4725 4730 4735 Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gy G@n Pro Arg GQu
Pro 4740 4745 4750 G n Val Tyr Thé I0$u Pr Pro Ser Arg Asp A u Leu Thr Lys
Asn 4755 4760 4765 Val GUTRF® Q7§: Leu Nal Lys dy Phe Tyr Pro Ser
%p %#Q%%?é; 'T %% P Asn Asn
Tyr l Ig%r (C)%%jro %\sq)%eré%us%%y Ser
Phe EE%,@i BiR 5¥¥olg@rhﬁﬁl%ﬁg§lﬂ§;Qﬂﬁ§Eio-r \ﬁ§s/§¥blﬂ§ssi§pAT@kTrp An
Gn Ay Asn Val Phe Sef6fys Ser 4820 48254830 VaI Net Hs Gas#da Leu Hi s
Asn Hies: Tt Tire @dr LAsSg Saiir Listb Seru ASBBSTHS8 4D, 484D V£l wel A% @Yy 4850
Page 24 4660 4665 4670
Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
4675 A 4680 4685
Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
4690 4695 4700
Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
4705 4710 4715 4720
Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
4725 4730 4735
Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
4740 4745 4750
Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
4755 4760 4765
Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyvr Pro Ser Asp Ile Ala
4770 4775 4780
Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
4785 . 4790 4795 4800
Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu
4805 4810 : 4815
Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser
4820 4825 4830
Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser
4835 4840 4845
Leu Ser Pro Gly
4850

Page 24



