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“FOR AUTOQBU&E DI SEASES [0001] This application clains priorit P Q)
Provi si on tation Serial No. 60/359,419, filed FebPGEUFOINES492002 and
U.S. Provi sional Appl ication Serial No. 60/420,472, filed Cctober 21,
2002, both of which applications are hereby incor porat ed by reference in
their entireties. The present invention was nade wth the support of G ant
No. CA 81776 fromthe National Institutes of Health. The United States
governnent has certain rights in this invention. Background of the
Invention Field of the Invention [00021 The present invention concerns the
t herapeutic use of certain anti- CD22 nonocl onal anti bodies w th unique
physi ol ogi ¢ properties. Mdrre specifically, the invention concerns nethods
of treat REAGENTS AND TREATNVENT METHODS FORNATTOIMBMUNE IMSHASES and
aut oi nmune di seases with bl ocking anti-CD22 anti bodi es havi ng uni que
pr o- apoptotic ropertles Description of .the Related Art [0@313% CD22 is a
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phosphory at| on an es a pro ns that activate
the st r@@s 60610,4 7, efllaar Olciber Kilnag®n SARK) op aitiviayapplitibns r s hérebki ng
provi des a potent costimulatory signal_in primary B-cells and
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<7 Exp. Med. 173:137-146 (1991); Engel et al., J. Exp. Med. 181:1581-1586
(1995); and Torres et al., J. Imunol. 149: 2641 2649 (1992). It has been
shown that CD22 is a critic ; ific signal transduction

nol ecul e whi ch negatively a it es B | ynphocyte 1 18 AUG
2006. . Y 0BHR TRV3ioRCT/ USO3/ 05549 antl gen receptor (BCR) signaling by
recrU|t|ng Stgnaling effector nolecules to physiologically pertinent
sites. Tedder0842]al . Thé\pmsent- Reyentidnmoomsins 1§: thekp&OL p&@gf)ceﬂalsm et al.
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The use of nonoclonal anti bodies, including anti-CD22 antibodies, in the
t r eat ned¢ukehing aadadghimuse Id;snﬁw rveithi Woclang emgdDXRomtibrdiep Ihévmﬁylmque

pro-apoptotic properties.

Description of the Related Art

i o [0003] CD22 is 'a membrane glycophosphoprotein found on nearly all B
lymphocytes and most B-cell lymphomas. Cross-linking CD22 triggers CD22 tyrosine
phosphorylation and assembles a complex of effector proteins that activate the stress-
activated protein kinase (SAPK) pathway. CD22 cross-linking provides a potent
costimulatory signal in primary B-cells and pro-apoptotic signal in neoplastic B-cells.
Structurally, CD22 is a member of the "sialoadhesin" subclass of the immunoglobulin (Ig)
gene superfamily, having seven extracellular Ig domains with a single amino-terminal V-
set Ig domain and six C-2 set Ig domains. Wilson et al, J. Exp. Med 173:137-146
(1991); Engel et al,, J Exp. Med. 181:1581-1586 (1995); and Torres ef al., J. Immunol.
149:2641-2649 (1992). It has been shown that CD22 is a critical lymphocyte-specific

signal transduction molecule which negatively and positively regulates B lymphocyte
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Renner et al., Leukemia I I(Suppl. 2):S55-9 (1997). A humani zeq gamjgi 2§FD22
anti body, LynphoC dem (enpati zurnab, |mmunonedics, Inc.) is in Phase |
clinical WRilaPB7¥0r the treatnent of indolent and aggr esBLVAISOINSHY of
non- Hodgki ds | ynphomas. An yttrium 90- |abeled version of this antibody is
curr ent | antigan Pemsptot  (BCR) cagndlinpalty freoruitihg sigamling redfeci i aolechiROO0H]
Despite recent .advances in_ cancer therapy, B-cell malignancies, such as
Che. B caPSIREAL RAFtiRaR St PRies o o n Btk eradamene bR od 8l YR HAD: o
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treatment of [B004] | RAH-OMENGINESoditY hotd bRAResHHoASEBSE edtnile WDl E PaRUSE
significant norbidity and disability. Based on incidence data collected
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mal i gnanci es and aut oi mune di sease in human patients, taking advantage of .

t he uni qieligsiieperti es of certain bl ocking anti-CD22 nonocl onal antibodies.. }

00071 | t,~the i t] t for, t ti h
batt ent i agnbORRT v iReEERRSR| SdyaeS AR AEArer LRY: By MR TCR 871 ng ¢ o
the patigRtBaBll sabi§pdUEndRIdga ORMEAEAA0 aRCIARR L APRIS 1R 1ERehliy eramount

of a bl ocking anti - 2 nmonoclonal "anti body specifically binding to the
first tweag-coniibutiosaf emcerrelaicddeatipi. tAperdingpcthardsa greahnaed dorf further, t wo

lg-l1ike d i f ti h 22, (h f SEQID NO 1, d (2
e RS rBlep L BT R PR SERRA 10m091 Ph o
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(e.g., a hunman patient) diagnosed with an autoi muhe di sease, conprising
(1) adninvidemes idag tadletted farhj 66 wn1¥Y, échis/beamnentintatal that bporokinmgely

anti - CD2 | onal antipo and, optjonally, ..(2) nmonitorin he responsé'
of the altdPianeTise b FEPRer Hevb ARURRY OBt ASOH (P FER: Soets. t he
present Ie@Rd e aP’ @YhASR RN OFSmBhodBicCi 8828 (?@7'1)) %9%111%13& Yovef §85CI NG
the nunber of B cells or B cell subsets or even essentially

published studies and estimated that in 1996, 8.5 million people in the United States

(3.2% of the population) had at least one of the 24 auioimmune diseases examined in

these studies. Considering the major impact of autoimmune diseases on public heélth,

effective and safe treatments are needed to address the burden of these disorders. Thus,

there is a need in the art for improved reagents and methods for treating autoimmune

disease.

Summary of the Invention

[0006]  The present invention concerns an improved clinical approach for the
treatment of B-cell malignancies and autoimmune disease in human patients, taking
advantage of the unique properties of certain blocking anti-CD22 monoclonal antibodies.

[0007] In one aspect, the invention concerns a method for treating a human

patient diagnosed with a B-cell malignancy, comprising (1) administering to the patient an




elimnating B cells or particular B cell subsets, increasing tuffdue?)ief B
‘cel 1 § and/ or redum ng antibody production by B ceI | s by adm nistering to a
subj ect (WOPN2PBhyuman patient) an effective anount of aPBEREERIHHO

anti - CD22 rmnocl onal antibody; and optionally, (2) nonitoring the response

to the tmaahaRRountDL 4 B1664EE Ag-COR2iSorvR Rkl ambb@ﬁsgemfaianybmamg&e@he35% 50%
or 75% decrease or nore. By "essentially elimnatin meant iat | east

about aﬁm%fo %Mﬁe demains ot an geitnpeaswcmtediit the fing fWQ }B:h'@a%q%ns 0

t ur nover' a a 25‘V 5‘V 9% 9 % 0% or
nor e eP@i?’&tl?Wni ﬁﬁggr(hgbe# ?‘i#%att?’g‘g?oi é)%n%&rﬁgég c;rglgr?g;t\}t}eg t he
ant i bodgmygﬁ-g] ?ltdlglé tengggentially the sane ep| tope as an anti body

sel ecte om group consi sting of HB22-7 (BB11347), HB22-23 (HB11349),
HB22- 33, HB2BS] HER? A - futhemnshekBARe i86sntipn efoarerib \a Hmd?for FRERE 2B, or
HB22- 33, nore preferably BB22-7 or HB22-33. 100111 | further. e di ment,
the ant PHUeE (5@0&(@“@@22’%?@1%@%‘1 ap jaylogiie d:{}sqaaedscpmpw}ngg?gf erably

by at 0 ’ 1-0PY AORRIIRES a
heavy cﬁal ﬁmégr r| Si ng bi&vﬁﬂsééﬁg{é‘rﬁfe Bgélgﬁgaggé%ﬁaga%gbout 95 % sequence
I dent i tyntibddy énlaeop@@twﬂyc@) rﬁcﬁmwﬂingahamsﬁmsé dfcthd @BtodhmBEQdIsBasge@o the ( M22- 5
VH sequence); or amno acids 1 to 97 of SEQIID NO 11 (HB22-7 VH

sequenc@)?ﬂtﬂ@ﬁmam no acids 1 to 100 of SEQID NO 13 (I-1B22-13 VH

sequence); of aci ds | to f - ( uence);
or amno aci Jg&@t oAﬁ)é’Iﬁ}er %%’6"? Siﬁgﬁsgggyg?% ggﬁﬁédﬁﬁ)rydﬂglr@?n no
acids | ctp 89ief redEn QhB'QMﬂ&r(tﬁBBzcéﬂﬁ;ﬁorV i $eluRhes) .ordeBn Ald&dalg WO
__.'-O /072736 PCT/ US03105549 [00131 In_yet another enbodi nent, the anta} body

npr i s@bn:ana“ﬂelav]? C@Halqii pagidenbari Bl%@ Silbw;ﬁ,s@ql@éﬂ%& tyragyergohB qellagm é’Bout 95

: (l% ]se((il:"?:} L dent i t @@mnol% eogc? pit qt%r%lga%()g%n Je%gﬁ’f}lﬁ%ﬁ@ll D NO

(HB22-2 a&éhtgeﬂy%%eﬁ e Qincmt N acms,k;h t 8280 ﬁl@@omanmoanﬁmdy( HBa2- 33 VH
sequence) In a still further enbodi ment, the anti body nf:rlses a

VH sequaxnuenal]ye [Zléan@dttﬁmgrthtt tespapso tpthe Gresingant. n§Y Sredupingo lta%ma%ntﬁ 85t97 of

SEQ ID 7 NH am no a NO 15
(HB22- 2?‘%14 %é&%g%éi’ SO Pl o‘{éc%?)ﬁl$ed8‘" H07S o‘?ss%"ééu?’ 591}3%1 @E%—@ZZ 33
Vij sequgnge)at 1E4Pmbul B S0 bEer et anheeli MRBkaset bE ndditi bBdy imaersingses a
Ilght charn conprising a V. sequence having at |east about_ 95 % sequence

i dent i t yumiotvex"s ifeisamicaus ataleist abegueriidsoBSBEGNYD 75, POO%.HERES prymore
seqguence or SEé)WeDD NO. 23 (HB22-7 V~ sequence); or SEQ ID NO 25
(HB22- 1FIKy2lgR f EBWRQer 1488 SEQ | D NO 27 (111322~23 V, sequence): or SEQ I D

NO. 29 (BB22-Rofg)V- IEAURRESNar bbodikedt! BeNRtibsdy (4d823nddH dsentigpitience) .
same epitope as an antibody selected from the group consisting of HB22-7 (HB11347),
HB22-23 (HB11349), HB22-33, HB22-5, HB22-13, and HB22-196, preferably HB22-7,
HB22-23, or HB22-33, more preferably IIB22-7 or HB22-33.

[0011] In a further embodiment, the antibody blocks CD22 binding to its

ligand by at least 70%, preferably by at least 80%.

[6012] In another embodiment, the antibody comprises a heavy chain
comprising a Vi sequence having at least about 95 % sequence identity with the sequence
of amino acids 1 to 100 of SEQ ID NO: 9 (HB22-5 Vi sequence); or amino acids 1 to 97
of SEQ ID NO: 11 (HB22-7 Vy sequence); or amino acids 1 to 100 of SEQ ID NO: 13
(HB22-13 Vi sequence); or amino acids 1 to 100 of SEQ ID NO: 15 (HB22-23 Vy
sequence); or anino acids 1 to 98 of SEQ ID NO: 17 (HB22-33 Vy sequence); or amino
acids 1to 100 of SEQ ID NO: 19 (HB22-196 Vy sequence).




[0016] In a particul ar enbodi nent, the anti body conprises a |i é} ﬁE Uﬁ,,
conprising a V, sequence having at |east about 95 % sequence id tﬁ‘ 315 ith -
t he am ndv0 8¥9@7¥equence of SEQ ED NO 23 (HB22-7 V. sequeatmap¢3/@s49SEQ | D
NO 27 (HB22-23 V. sequence); or SEQ ID NGO 29 (HB22-33 V. sequence).
[00171 In a fi0iHer démiyotiamether etfbedantrtpdey astidyi cespriseY.a & it

selected fromthe_group conpsisti nlg of the am no acid sequence of SEQ I D NO
23 (BB2 2€°113Pr\§?ngsae¥ﬁéﬁ%}%?°e § B IRest about A38s sequenye idsatityerigiethe sageensEQ | D

NO. 29 (dfiRding 3cial's 3 99ULRERIM kB0 Bheiod DI SLELRS h;.%ﬁ*@%ia H@@%qé% 00 i g

anti body conpri ses sequences Se

of ~am nofeEEQIDI NOo 19 THBR22$BQVE Bed¥ancd)l or eiMRRadidVH 1§ ©8USTEER) ToNdOL e ami no
acid sewcé? of SEQ ID NO 23 (HB22-7 V~ sequence); amno acids 1 to 100

of SEQ I .3?{L¥H(5F'IB¥EC€23 VH sequence) and the anino acid sequence of SEQ
(rE22- 33 Vit So8hc el Tt REGk: RBoGEobh duRedioroaetsees Nasouagee .
( HB22- 33eéctoetisianagroud cdibise of Afino YUOPADIP SPSEOGH WB0F PARIS1PO19) I

a different aspect, the invention concerns nucleic; "acid encodi ng any of

t he ant issauspchlaminoecitls o 160 af SBQAID 2HD.l § @HR2NR3 Vi seuased);ahd\uhin®r any
portion _thereaqf, ] th aspect the present invention provides
pol ypept‘r‘}c&g‘:‘l to?&rﬂﬁﬁ%ﬂéﬁeﬁ‘éﬁ?@“g VEiS§HHeneslai n vari abl e regi ons

di scussed abopggsior %p@rrﬁ-%&@' [ . tar ed_condi t4 on can
be any type o au]t oi mmune |sréggg{b§§{%ené’elg%2%'ﬂ?€ aﬁgr;?,%%lgeﬁcﬁugé}hg%aﬁ? not
limted domprisiey & ApcheBuanet lhatiki HNERE RSt 957 %ARY R HenttP WL 18 Rndiflo Whi ch
B cells or_antibodies are inplicated. Typical representatives of B-cell

mal i gnarfSidecasercent S&Q I DG :\23 HE22n% Nx Meaimkes), ©r SEQRONG: 2BUFR22{5V, -
| ynph L{ipl ' hocytic | eukeni a, hai |
| ouken aeaudie) o SEC R AT s, GILARLS e “Bmo0: on BB HS O ERIHGYe of  he
t d {. f i t
ot T gnarE TRt 0R SRR 90 (BT Ve ke W B D Mo e o,

mal i gnarseguertchle treat ment nmet hod of the present invention typically
provides inproved cure rate and/or increased survival and/or superior

tumor vol ume W8&RIcti &n 2 mABiulss npsabadimest, fhe tansizpdr mompeisesiankightophain
- treatnme TRAIN S anti body and.  radi Qi not her, . or. with
r adi Oi rrrrrbtl?ﬁ(“'j. ﬁergta%s/ “aﬁggﬁe e [haﬁlfgft'a"?‘?@t 8‘?&‘%6’%%&}%@%8 13‘?%%&‘1@( we i ody,
or an anicid h RS JD WOC (H,m o e 3. and
Fv fragui enﬁ?ﬁedi abodi es'}],) I:JiOnggr angi%graisglﬁ;ﬁﬁp@f Haﬁgbc%g?ﬁ)'azrf%d%%
nol ecul €% segnenaeylariSEeEH NG: 28r(HB2ad} ¥, fapuoma)f rom anti body fragments.

Thus, the ant] B?dy may have an additional antigen specificity, e.g. may be
a {0017] In a further embodiment, the antibody comprises a V. sequence

3

selected from the group consisting of the amino acid sequence of SEQ ID NO: 23 (HB22-
7 Vy sequence); SEQ ID NO: 27 (HB22-23 V. sequence); and SEQ ID NG: 29 (HB22-33
Vi sequence).

[0018] In a preferred embodiment, the antibody comprises Vy and Vi
sequences selected from the group consisting of amino acids 1 to 97 of SEQ ID NO: 11
(HB22-7 Vy sequence) and the amino acid sequence of SEQ ID NO: 23 (HB22-7 V,
sequence); amino acids 1 to 100 of SEQ ID NO: 15 (HB22-23 Vy sequence) and the
amino acid sequence of SEQ ID NO: 27 (HB22-23 V, sequence); and amino acids 1 to 98
of SEQ ID NO: 17 (H1B22-33 Vg sequence) and the amino acid sequence of SEQ ID NO:
29 (HB22-33 V, sequence). '




bi specific antibody. The bispecific antibody may, for exanple, €ﬂ§| tionally
‘bind to Y%F}ot/taer epitope to CD21 In addition, the bispecific a1n i @)&Qﬁﬁmay
have bi nd d)3 ?ﬂé‘%i ficity for other antigens, such as, CDROT/USEXE549CD52,
CD3, CD28, or HLA-DR10O (Lym1l); or for Fc receptors, e.g. CD16, CD64 and
CD89. [ 00241[0048] antlh kalifferantyashect theriBvdntion Rundihszf@leid héidRhtadek a®f hunman.
[ 00251 The adninistration of the antibody nmay be performed by any.

convent Pofs antibede beavicpr Heht ehaimveariehls regions Ylisewseschpeveator gAY Mpriapeat ed
intrave&g}%f i nfusions. [00261 The response to the treatnent may be

moni tored by methods well known for a skilled practitioner, including

noni toring s{gR0kagen0f fufh&0dspéebt ik Bresentifrentih proRaBebdIGpdtienance i magi ng
(MRlI), or by ineasuring inprovenent” or stabilizationin " clinical indicia
of aut otopmnglils dgse, ordighkelmimvijeiduegons Kisthssed dhovehe apdrtiohthasdf2906 WO

03/ 072736 P 3/ QR549 Bri.ef i pt. f the Draw | 00271 Fi |

shows t he ancﬁ?éﬁgci eﬁ{gg{?légc‘)& lt%’(ﬁ:}” lll‘?%%ﬂ’o‘(yﬁ 2)‘4‘,0?11%;(51&5[3% ‘Efo%}l’]ggi iees
Foth ; : = o e ) Vhol

Y e éar Hﬁ%@g%ﬁ?%g&gg{@hgﬁg%& t& [ §ealindl ﬁ%@ﬁ%ﬁ%ﬁ%ﬁ%&f b YhF other VW10I €

body aut or adi nos tunor- bearin e mce I'njected
with "' ¢cond2ich BAThiah B &R 3r aBRAicE)are Mhpltcatwsll €lypial fdptdsestetiagathf B-cell

aut or adi ographed 48 hours after injection. Upper image is Raji-tunored
mouse, P@&éﬁ‘aﬂi"%?ﬁg%fei B-0AnBIenSF erpingadekin’y dymphomrs.g Bugkig's hogpor al

assess : E”E:FQP ol LN j - nﬁp% .ed i ce t hat re..untreated or
treat egﬁl\?\nh%ﬁél udﬁxg'@%A}ﬁg%}thé-gL II]EH%RI {”8 alcgge,leﬁﬁ Il:il-aCDg]}C?al one
( HB22- 7prolnanplideséeletkéhiar ent sequences of RIT and HB22-7 (CMRIT) in trial
/4(§1500. Tunmor vol une_was assessed three tines per week. Muse nunbers for

. ehch treat meH028} ouplher teataisul giethwds Tefothe 1psent dodotionrirgey & periumedr y

lysi g | dinall: ind dent .. t trials. Th
orrals Moot dF¥ebE Ao GRS et B ek RSB GRS rebeach
trial afeBtaiumaligthnCy,ahé eredimenk GRRAJd bF i Frefont ThRnfies RANSAIAP@vIdEE rate

for Raji-xen;grafted mce that were treated as described in Figure 2. The
tunor rEBpENed sukerate ead/eybicrensel gurvivsil lapdor suriar unmof tuphwne aedwpprar ed

and did I reqro the end of the 84-day, study),; .CP, co ete

regr ess?”%ﬁn (Ctoﬁa{e\ﬁdf&sl%&éegﬁgﬂﬁ’f §yroghapg g{e%t}n@gﬂ}balge PP ra%gﬁ‘ﬁye\%ld PR,
parti al raﬁ@m&ﬁm@mﬁhy@h&ﬁ@nﬂm&w&y 50% or nore for at least 7
days, then riégrew). he data represents results of all independent trials.

[ 00321 Fi gur $083] Ovefld hntthedyoan| bena sompéts seiibddyr oRaj i antibndy feEmedt, ni ce
that were freated as.d rihed.,in, Fi e.2. Mce.were euthani zed,.when the
I I YW G g A N A
repr esepigler@vil bati®ldyatdolecules, and multispecific antibodies formed from antibody
fragments. Thus, the antibody may have an additional antigen specificity, e.g. may be a

bispecific antibody. The bispecific antibody may, for example, additionally bind to
another epitope to CD22. In addition, the bispecific antibody may have binding
specificity for other antigens, such as, CD19, CD20, CD52, CD3, CD28, or HLA-DR10
(Lym-1); or for Fe receptors, e.g. CD16, CD64 and CDS9.

[0024] The antibody may be chimeric, humanized, primatized, or human.

[0025] The administration of the antibody may be performed by any
conventional route, such as intravenous (i.v.) administration by repeated intravenous
infusions.

[0026]  The response to the treatment may be monitored by methods well
known for a skilled practitioner, including monitoring shrinkage of a solid tumor, e.g. by
magnetic resonance imaging (MRI), or by measuring improvement or stabilization in

clinical indicia of autoimmune disease, as known by those skilled in the art.




i ndependent trials. [00331 Figures 7a, 7b and 7c. Hemat ol ogi c18awicdilby was
assessed by neasuring:- white blood cell (WBC) (Figure 7b), red bl ood cell
(RBC) (FiVap®EI28¥ and pl atel et counts (Figure 7a) tw ce wreekkysissist he

Raj i - xenografted mce that were treated as described in Figure 2. Wen
conmpared to RIT alone there was no difference in hematologic toxicity in 6
18 AUG 2006 the CVRIT groups. In addition, there was no hemat ol ogic
toxicity observed in the mce treated with HB22-7 al one. [0034] Figure 8.
Non- hemat ol ogi ¢ toxicity was assessed by neasuring body weights twce
weekly in Raji- xenografted mce that were treated as described in Figure 2.
There were no significantydidderences d -Wweights in any of the
treatment groups in all fi%lgéfi% Lé%%@?%?%%m Figure 9. Rrr

cl earance 0ZHS es Fard) mﬁwﬂieﬁ@nﬁlacﬁcﬁheéthé@/of hushn @20 dyDI2B) and
bl ood daily for '5 days after initiation of treatnent with RIT. The results
ver e r ewhert de boahdwiesadjtster e dunraineEamabisled op ndeatad 2 of 90Y. There

were no sig icant differences i.n RrF _cl.earance_cih . e R T

tr eat nent g%% Ol t‘:I@'B'?LEFi g@?ie P99y \Atag lﬂ%ragﬁjfd’fs%%]gg}écclg{aé%%l ysis of

ant i - CoEGriap! hiagelisfite (Aidhed [ iith BRACHTLBABHTIIL MEBITNAMED dvaeimber i ng
and designations of the“origins of the coding sequence for each Ab is
accor di segrificed hel aooxeidgraphedf 4Khbas afier abject{de Ginper dvagy ISFRE-BIMECd

| mmunol ogical Interest, U S. CGovernnent Printing Ofice, Bethesda, M,
1991), WRHEHe OIfRr HEAgCISRARSSTIO8F ™YY, CDRL and CDR2, and FRL, 2, and 3

are encoded Rijpg VM SRE. 35CAHRN GERpSAA assURERABE Wablbr Rlume FORAICT MBS
are not shown. dot 'rndi cCates a gaB Inserted In the sequence to nmaximze
al i gnegénopfafel Mhicathanidie vatkaed of teated sithGFsuCiT YRR OFdapeptided ywet e 2

i ntroduced between Vii, D and J segnents for clarity. The ra &Qi#r of
sequenc T3 along. aisCHI2alpasn(tiB-4)s epfEesd fftﬁﬁé"*‘l%?é%“ﬂ@&@&ﬁ : ﬁe ani no
acid se - for_.variahl f BB22- 5
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NCS: 18 and. 19 equences.t hat..overlap with th L.0ey .
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data represents results of ali independent trials.

[0032] Tigure 6. Overall survival was assessed for Raji xenografted mice that
were treated as described in Figure 2. Mice were euthanized when the tumor burden
exceeded 2000 mg or at the end of the 84 day trial. The data represents results of all
independent trials.

[0033} Figures 7a, 7b and 7c. Hematologic toxicity was assessed by measuring
white blood cell (WBC) (Figure 7b), red blood cell (RBC) (Figure 7c) and platelet counts
(Figure 7a) twice weekly in the Raji-xenografted mice that were treated as described in

Figure 2. When compared to RIT alone there was no difference in hematologic toxicity in




to maxi mze alignnent of simlar am no acid sequences. Gaps in the
sequences were introduced between Vic, J segnents and K constant region
(doubl e underlined) sequences for clarity. The amno acid sHEALGR86f or
variable light (VL) CDRl, CDR2, and CDR3 of the UB22-5 (SEQ ID NGs: 50, 56,
and 62), HB22-7 (SEQ ID NGs: 51, 57, and 63), HB22-13 (SEQ ID NGs: 52, 58,

20, and %g%ﬁﬁ Esonse 30l eyt e RS iy oy ing gl >

respect °I§re i ndi cated by the black bars above the aligned am no acid
sequences. 7 18 AUG 2006 WO 03/072736 PCT/ US03/05549 [ 00391 Fi gures 18- 23.
Nucl eoti de aNB*Heduced @ HoTORIFHQOGITANERY Yas pssesseymeas g beday vights
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meani ndie&?n‘&)‘ﬁﬁ’@fﬂﬁ SEeEhgoBfe of ordinary skill in the art to
which this invention beI ongs The term nol ogy used in the description of

t he i nventi ereinds f he se of descr.ibin ti

embodi ment sct n3lﬁj) and |PI ?6 N aé'ﬁg ?8““5%“@%?’?? ?lfl ang‘f'ﬁ?% E‘)dae {8,
100411 tat|b %&B%%PW@H% ‘éﬁﬁldé’ﬁfzﬂ Prang: @rtsln%emgb%lo%9 dhe $dingr ences
ment i orsedhehisr B wackr Ab iin ecnopitnzatoeilic lypnveafiar ehKebat @t th G(Serquem’s pJéPtgo,teirA. of

Def i ni tinpiselbLekd el B SS Gdedrimat Peihiney Offiee, Bdieed) Mz 19endwhét eminofacid t er ns
used h%ﬁh&hs 1h§‘4’ %ﬂﬂearﬂa@ﬁRﬁ%ﬁ'm %SaxﬁPﬁ%@nXodé@‘%?raSVO%&ebySegﬂ&c&f that

or di nar
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equi valr%ﬁ’ﬂm‘tz“b afignmecat Qb siplap aingedcdd sedvgieee h GBIy thseseguagesi ere Hatrgsiuerdt i ce
of the bepreesdht O andehtsegments| fod sladty. t Abe pmbseddr afrve@rentes rshown iwas rhasedieop

|'i m t edelbtedietetontat HBI9-5a8tduent@t Ehé ainfrotRECidqhRes 100 FaribleRaws (\Vaf) CDR1,

presentcﬁ@’%ﬂ&b@ﬁsoffhféﬁ@b' ’ig?) ﬁbgssza?,@ @aﬁj @1%@29% pg%%l 33Thg term
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I mun S r.ef (% rti on
of the agﬁg%u#ﬂ%ﬁz A (A Beeh T ke O, Eﬁ
not ocdaf mNth »&2d 4Rk ged HRZ2- %@@Q%H@s orat3, ‘?f @ﬂ@oﬁ@ﬁslrﬁe"tWﬂé t er m
" i mruncgd iodicitedBy tbe bladkParsspe the aighédaninehdidieguehesst | bodi es” (Abs). VA-lile
anti bodi es exhibit binding specificity to a specific antigen,
o9l obuoas it LRl BNKAONNE i AP BBUNBRY bl KBl
that a&qulH Juni tlor}lalss%quences e%h-(ﬁ?z&l vbs ﬁl'oglrrl‘ljy%% omas ﬁ.—S (SEQ ID NOS: 8 and 9),
HB22-7 (SEQ ID NOS: 10 and 11); HB22-13 (SEQ ID NOS: 12 and 13) ; HB22-23 (SEQ ID NOS:
14 and 15); HB22-33 (SEQ ID NOS : 16 and 17) ; and HB22-196 (SEQ ID NOS: 18 and 19).
Sequences that overlap with the 5PCR primers are indicated by double underlining. D region
sequences are underlined.

[0038] Figure 17. Light chain Vk amino acid sequence analysis of anti-CD22 Abs
that block ligand binding. Amino acid numbering and designations of origins of the coding sequence
for each Ab is according to the convention of Kabat et al., supra. The amino acid following the
predicted signal sequence cleavage site is numbered 1. A dot indicates a gap inserted in the sequence
to maximize alignment of similar amino acid sequences. Gaps in the sequences were introduced

between Vi, J segments and K constant region (double underlined) sequences for clarity. The amino
acid sequences for variable light (VL) CDR1, CDR2, and CDR3 of the HB22-5 (SEQ ID NOs: 50, 56,
and 62), HB22-7 (SEQ ID NOs: 51, 57, and 63), HB22-13 (SEQ ID NOs: 52, 58, and 64), HB22-23
(SEQ ID NOs: 53, 59, and 65), HB22-33 (SEQ ID NOs: 54, 60, and 66), and HB22-196 (SEQ ID
NOs: 55, 61, and 67) antibodies, respectively, are indicated by the black bars above the aligned amino
acid sequences.




are secreted by differentiated B cells ternmed plasma cells, and 1 2

i munogl obulins without any antigen specificity axe produced at ﬁ&”ﬁl @@el s’
by the | YYp#'EY&6em and at increased AUG 2006 WO 03/ 0727B6I/PSBIIS03/ 05549

| evel s by nyel omas. As used herein, the terns "imunogl obulin,” "lg," and
grammati cal [0839]ant Figubhes kBa23. ar eNudeatideoaridh dedited antind adidesghares for

her ei nabove g@{ji ned), _.and I%gm)l ecul.es  wi thout antigen specificity. [00451
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150, 000 : d ' . ;AS. 95d .

i dentica ﬁ-hg%\%s H%?ngglﬁggb E‘gﬁi ﬁgﬁ %%a%glﬁtg é%ggwggaigeag@;ﬁghai n by
one cov#BR-18li(SBOf IDIeNGONY andvyish-cHBR-23UMED IDf NOSS akfirder )i meages vari es
anong the heavg‘I chains of different imunoglobulin isotypes. Each heavy

and |'i gEESHED NQS:s3 ard29)k god &HB232- 5468 TDNOSe Rliand dil3uStiutactsr thayes .
Each h hai R d Lar.i apl i Y foll db
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end CVL) and a constant domain at its other end; the constant domain of the

light chain is aligned with the first constant domai n of the heavy chain,

and the |ight- chain DerilebDescridtiombfithePrefeirgd Echbeidinerthe vari abl e donmi n

- of ‘the heavy @ngn Ejarti cyl ar, anmipo acj.d _resjdues, are believed to form an
interface bet t h&/nlesyfheryisg d 2l feshpicgbandaagieating g §sod hawne1 The

Mai N | g Ha$Q bR shel [ : [ | g heavy
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princi pathitiythininvention bélbegsnBhdrteantrodagynsedinted deseriptios pOfRdntadtion anti gen,
Us antihody crosses the placenta; [00481 IgE (s chain): this Ig binds

ti ght | y hepineshor tha pwressedsssibma rartiGiy emiiodrmenis pely 6ra s got iegrdedite

anti gen,, Gause: ol’f% eﬁggmpofn hi stam ne and ot her nediators of inmmediate
hyper sensiti Vi ty; pel ays a primary role in allergic reactions, including hay
fever, asthnwoand andppyblaxiicis, pRentMYlSRINS, FatdNf heE bihéPref@beggai Nst
parasites; [0049] IgA (a chain): this g is present in external secretions,
such as m@mjopgd hereinars ingpipaaied ba meferearo bt theimenti®g501 1 gM (~L chain): the
g first induced in response to an antigen; it typically has |ower
affinity than other antibody isotypes produced later and is typically
pentaneric. AOOS51pefigiRofd chain): this Ig is found in relatively high
concentrations in unbiTical cord blood, may be an early cell receptor for
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[0043] One skilled in the art will recognize many methods and materials

similar or equivalent to those described herein, which could be used in the practice of the
present invention. Indeed, the present invention is in no way limited to the methods and
materials described. For purposes of the present invention, the following terms are
defined below.

[0044] The term “immunoglobulin” (Ig) is used to refer to the immunity-
ponferring portion of the globulin proteins of serum, and to other glycoproteins, whiéh
may not occur in nature but have the same functional characteristics. The term
“immunoglobulin” or “Ig” specifically includes “antibodies” (Abs). While antibodies
exhibit binding specificity to a specific antigen, immunoglobulins include both antibodies
and other antibody-like molecules that lack anfigen specificity. Native immunoglobulins
are secreted by differentiated B cells termed plasma cells, and immunoglobuling without

any antigen specificity are produced at low levels by the lymph system and at increased




,honocl onal antibodi es), polyclonal antibodies, multispecific antf PAYE 386
(e.g., bispecific antibodies), and anti body fragrrents as long as they

exhi bi t tW8 %4&%P&d bi ol ogical activity. 10053] "Anti bodyCriisogiesats"
conprise a portion of a full length antibody, generally the antigen binding
or vari dbvels b¥nydbareisnAs bxahidrein, Bk ténis ‘Hadynbdglobarit Slg,t ael geentdbal Fab' ,
F(ab')2, and EFv fragnents; .di abodies; |inear antibodies; single-chain

ant i body"aranis dharenf: aT%HEFdrFQIIW ydrantitodien (asihseinabeve defreat)f angrie annledudasy
f ragment.s; ah&qulgt%n-gg%l#“? m "nmonocl onal antibody" as used herein refers to
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anti bodi es, i[0e45] t hlating hzﬁhﬁmaglobﬂﬂ{sl ROU@Iy IR lehhAGrit @@a@@eﬁﬁt son are
i dentical except for possible naturally occurring nutations that nay be
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ant i gen. m{lﬂ@*@g]obiﬁha Ismyped onEhcharhtmlgodnéshgmr etian SEmQ)CIhfaB cebhlyrly nephetde
"chinmeri,c' .antibo m"runo | obulins), as well as fragnments of such

ant i bodiBrachgm 3R daéﬂf S DERYy e Basnh ane #ibr ggriale deswin (Yy) (U. S.

Pat ent A

81 6851”%%%%*6%%@%%%&*@%'{6%%& Brat. R iens OBl o000 R ot one

|_| u et adnd(Vle)amiahlaﬁgtantﬂomnﬁahtsldﬁﬁer&ﬁd%a%ﬂﬁm{tm{alﬂ of {H0f6d chdiuigani zed"
93{&?}& forms of non- humanf( %ﬁh murine) antibodies are human

gogl f Rath the dph Waahfipm?w e : thp@dv%rdmbpechawegamh(lje

reS| ue rvasi.a I.egion_.resi es

rom a rsthaif ol SRN AR S EIIP UARAR MnORED Hidifo Brf b 3

nonhumancesittigedre Yedivveito {did alesitefateSReRed Gt lightahdd ﬁkév&jzrchaiﬁdvaﬁﬁm’é” t y
In sonme |nstances, framework region (FR) residues of the human

|rrrrunogl®éi}ﬂmﬁ1 are al so replaced by correspondi ng non-human residues (so

cal l ed "back tio ) Fuyr t.her mor h ni zed anti bodi.es

nodi fied to c‘gﬂn{l)@l se%?leé?%ng V\c)reﬂ’pc (glfaséseﬁ% %Hﬁﬂer}nr? £ theg chrﬁ%%(?ﬂ%%tl body
or in tHg hegonairBNSHRALN, patdhiltd6e bretitddWeldi@r | nprove antibody properties,
such as affinity. In eneral, the humani zed anti body will conprise

subst anti al | yI08#T] of lg& (v ehein)othe primipal Ty i gealuny thewmain awtitelly eaigahid ns, in
whi ch aII or substanti al rvariable regions correspond to
those of “SPISHEHITENS elﬁnﬁﬁﬁcﬁ'ﬁ* %‘b‘ﬁ'l‘ir?rgsﬁ TE‘XE JCeYps substantially all of the
FRs th h d

are 056[09&8]61 qg@gp'dl%& Rogh thUnﬁg %%glﬂf%%as; Q%ll?%ﬁ&@a&ﬁf&lgu%ﬁdm y

optionally also wl rise’ at eas ion of an i mmno
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that of a hu n i mmunogl obul Far further det ails, see Jones et al
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[0049] IgA (o chain): this Ig is present in external secretions, such as saliva,

tears, mucous, and colostrum;

[0050] IgM (. chain): the Ig first induced in response to an antigen; it typically
has lower affinity than other antibody isotypes produced later and is typically pentameric.

[0051] IgD (8 chain): this Ig is found in relatively high concentrations in
umbilical cord blood, may be an early cell receptor for antigen, and is the main
Iymphocyte cell surface molecule.

[0052] The term "antibody" herein is used in the broadest sense and

specifically covers monoclonal antibodies (including, but not limited to, full length




domei ns of antibody, wherein these domains are present in a singlerus 2005
pol ypeptide chain. Generally, the Fv pol ypeptide finther conprises a -
pol ypept Md&0YI741€r bet ween the VH and VL donmi ns whi ch ereiUssiosiHe sFv to
formthe desired structure for antigen binding. For a review of sFv see

Pl t ck- fhbhidclbih! BRgb&ied) NpalgelboRMVartboMeR O fhuBpEciA ahRBSHIeS (e. #/0bispdciBe
Rosenburg _and Moore eds. Springer-Verla g New York, pp. 2 9 315 (1994).
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vari ous eff ctoy. functi.ons uch as parti at| n of the ant.i n
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ant i bod %émﬁﬁ to further sub-classes. 1gG has
f our knm&%%ﬁéégﬁ ﬁgb%éﬂﬁﬂl(éeg) 1g&3 (y3), and Ig&A (y4),

while | gA ha$0{t55t]) K Bl mmtmhjmlsmbocﬂ@ﬂxl befen! 9pea1fnta]19ﬁ®chﬁ2)"chihﬁﬂﬁ21 The
term "epitope" s usegl% fer t ding sites, for,_ (nonoclonal or

pol ycl oﬁ%qﬂaedm ipgamaglo o%SeWﬁl é‘ﬁt RgEHALs o 88%@%9@65\;‘@19@3 675236
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the am no aci sequence” of nat quence human or to essentially
t he sanﬁaﬂpﬂtmﬁé{c&ﬂ]ﬂoﬁﬂn&ﬁy@ﬁr@%@ Cher abdhokcinﬂbdan#@bﬁdi#é@l spo)fically

di scl osed_hereij such | B22- 23, a HB22- 33, can be

i dent i f ARG B‘W“@p f‘i‘fp@fa%aé 1 U‘?Pﬁéf‘eo"%?'@r@ %t hods known in the art
for mappi ng har ) e rot gi

i ncl udi ng sol*vi r?g thg%(szlﬁéﬂslt%é %1{ PQQF %ﬁ% ? g%nﬁ% )gy an1a %éﬁ @:l)lﬂrr%?
conpet i thbodies ey Sunmgo Nenrthuaghsiiling X@edpishn Antdissyy Sin  ahiths inpdredriable

pepti de- based assays, as descri bed,
region residues of the recipient are replaced by hypervariable region residues from a non-

human species (donor antibody) such as mouse, rat, rabbit or nonhuman primate having
the desired specificity, affinity, and capacity. In some instances, framework region (FR)
residues of the human immunoglobulin are also replaced by corresponding non-human
residues (so called "back mutations"). Furthermore, humanized antibodies may be
modified to comprise residues which are not found in the recipient antibody or in the
donor antibody, in order to further improve antibody properties, such as affinity. In
general, the humanized antibody will comprise substaniially all of at least one, and
typically two, variable domains, in which all or substantially all of the hypervariable
regions correspond to those of a non-human immunoglobulin and all or substantially all of
the FRs are those of a human immunoglobulin sequence. The humanized antibody

optionally also will comprise at least a portion of an immunoglobulin constant region

10




for exanple, in Chapter 11 of Harlow and Lane, Using Antibodi es] 8aAUG 2008
“Labofatory Manual, Cold Spring Harbor Laboratory Press, Cold Spring

Har bor , N&WW@F%?“ 1999. According to the gene fragnent eROTESEI/BGMoASSAYS,
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or by 5&&:9,;‘{)@!9;21@?@1%%? £ B0ShE WekiuRBSloBh. t P edsd ik, e Idies eexpr essed
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am no aghdlgredfe th aBﬁ?f/ﬂ-Binﬁﬁig%?teé!SDg%%Sfek BRARaldAGhoRGL MM exahpiReCt 1O

vari ants. The common used one- and three-lefter abbreviations for am no
aci ds alF® 4¥etPhevei 93/( Bralc endithelinger et cd) ProdviVel Hcar. BiioliSgy?bé44dhe Cel |,
Garl and _ P %I_P| hing, Inc., New York (3d ed. 1994)). 12 8 AUG 2006 WO

03/ 0727 S6HPEPPRE03] 05549 [ 00661 As used herein, the term "pol ypeptide"

enconpasses @gy[] des d I RS 4N L Ag-f usi.on tel 1

" Sequence idgnti y" rlng@dee)?j?%sggﬁasﬁﬁ% %gﬁgde@ﬁ%aggﬂg grgnéér)\o%d&% Oll[}tggl?%ues in
a candi dpplécasienuesfers tthathearatibdding i daderibéd hint Héepatd e afi Prodesi déres in a
native ol tide sequence, after aligning the seguences d i ntroducing
gaps, ifs?mséﬁgi-ap?; (198%)-a§HP@1%éhftSﬁén§kﬁgg?ﬁﬁﬂﬂﬁ’&SﬁérPPﬁ§gEf‘&J§Fi‘8§:%i WEMEPBy, and
not consi;der i1ng. GRS (W j Uk : : nce

i denti ti‘.] S?FF]Hez”g/g g%aenceeflfog%r?téétﬁ y0 vaﬁ%%is&gg%gg%gﬁg’éﬁgééﬁre B dﬁ?srsl%ﬂﬁ%CBI

BLAST2. Gispetific@r exomsspdefficned by Al tschul et alL, (1997), "Gapped BLAST and
PSI - BLAST: a new.generatign of protein, database search prograns” Nucl ei c

Acids Res., 4806§339. aapbodishel tharlareleth debr @Me%ﬂdt]@Dd@P@BPS?m@gEﬂ}’é%‘}h% th

‘the same vatiable regions, i.e. the same antigen binding cavities, even though they differ in

the constant region of their heavy chains. The constant regions of an immunoglobulin,
e.g. antibody are not involved directly in binding the antibody to an antigen, but exhibit
Varipus effector functions, such as participation of the antibody in antibody-dependent
cellﬁlar toxicity (ADCC).

[0061] Some of the main antibody isotypes (classes) are divided into further
sub-classes. IgG has four known subclasses: IgG1 (y1), IgG2 (y2), IgG3 (v3), and 1gG4
(y4), while IgA has two known sub-classes: IgAl (al) and IgA2 (a2).

[0062]  The term “epitope” is used to refer to binding sites for (monoclonal or

polyclonal) antibodies on protein antigens.
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exception of the Penalty for m smatch, which is set to -1. [00@%1 Lﬂﬁﬂ?ﬁsed
herein, "treatnent"” or "treating"” is an approach for obtaining % efteial
or desire@d mlormseal results. For purposes of this inventigiyudegoshs cial or
desired clinical results include, but are not limted to, alleviation of

toms, dighni,shment. of. extent.of di bl |
vor seni noy AP of P8l SR 0 URBREGY, B0RF ¢ LEBL M Bra Bl
amel i or@bh@ne OF nBdld gD HanahEDE, SR AS SssBARIG: théRbnd Ettops(sPBodndtat her

partial or total), whether detectable or undetectable. "Treatnmenf' or

"t r eat i any"ofcthe mdnoclonaleamibediss spgtifigalyudissloseld heseinommehras HB&2-éxIBéted

surviv if ei vi Lr nt. .'Treatnent, "treating" is,an

it or v 0 BB nein P reTie (i SRiIoBh ORIy oET T A deebPdpent or
alteri : y A ,di.S0 ROl 3 b "prfeins,

"treat p%lé)wflé?giregﬁtk g&bgtggplﬁﬁgd@p‘g%ﬁ%e tr eafh%el%tg étgorrlldoi)élgig} yl actzi)rc elcl)lrS

pr eventiathvdimgnedsingethe cribiabetmotunced of attitedramtiper rotpde, tdoopetiadn eady
with the disorder as well as those in which the di socider is &orggeg

pr event BERYSVEIK TFagsjsat exnressim assaiotifesvathsia pentiderhassd 2ameft destid%ti t s i n
sone i npr.ove t: [.oratd i) i ] I i ast one
clinica I%}%ﬁcﬁf gﬁno@%hééqéﬁfoﬁﬁ%@%ﬁg%%ﬁg%kﬁﬂ e dg%sbgg“g 'raﬁogy %agh%bht ext

of B ceCbld Shingdnabel Eshoritbss Pfe@@,-t(mm%pﬂﬁ% Hagbi et orkurdssr  Adcordihg gnant
cells; reduce the tunor size; inhibit (slow down or stop) the spread of

mal i gnaliet the ene fragmentuennressionf asseysatheorpenreading dramsnenicafing i Reoteia 1§, sof t

ti ssue @r bone; i.nhibi sl ow_down _.or_st.o net ast asi. $....1 nhi.hi r

o owt b SRBOTGL P oS R B RERR B or PO F A v B gt ey,
reduce eRedséd frhimehtSBF MeGraiea With 08 adiibb@y (ShCtesttd @PddMEBlingd. [Theldege - )
anti bodi es herein may result in cytostatic and/or cytotoxic effects, '
[ 00691 fEhgmenss mayBfor ekdmplg) bgpradused byReR gndtheattiapsiribed end resslethéidof | are

used in_the hroadest .sense to refer t.o nmalignancigs ar .Deopl.asui f B

ol I's (PRSI b P 1 e TS 06 s i ) D7 3 e Aegn g R  se i n
| ynphoi g #He$88850tiveHBbasd ﬁﬁi@n'ﬁgﬁféﬂts‘l!& tHeW RSy itthudBiYecipit@odr | se in
non- |ynphoid tissues, such as thyroid, gastrointestinal tract, salivary

gl and aaal gdregesiropharasis. Cheainrepitbpentanmboheddemtiiadiy ysingslerge libnaeasofon
specifically congern CD22-positiyve cel | i, gnanci. i.ncl udi.n wi t hout
P at FEROPESUE sSusts s R i SR RITEe 1 AR R TS B e (g hohon,
nul ti pl Ql%h@é‘f?; aggﬁrféﬁ'lﬁ)rgl%rm%‘?@ﬂéﬁﬁné S4H6RE R omBAk kin BEkdsted! fBLkiaAIna, and
prol ynphocytic Teukema. [00701 The term "aut ormmune di sease" refers to a
condi t i tnthettesthantibedy tirs siniplorhinding iassagg g Thv dateal dpproattnés pritablectol driingf

ant i bodi Q normal, body, tissues. It is a condition in which

. ti it
the i ﬁéﬂ@%@%@%@%éﬁﬂé BPAEKSSt he bodys own organs and tissues. B.
Det ai | ed Desi‘jsqégtrlul onénllﬁé@r%&;mqb egsilAdly R ackiengnigfe - 402 2rpmaRe! onal

anti bodies d ate
antibody, when the two antibodies recognize identical or sterically overlapping epitopes.

The most widely used and rapid methods for determining whether two epitopes bind to
identical or sterically overlapping epitopes are competition assays (e.g. competition
ELISA assays), which can be configured in all mumber of different formats, using either
labeled antigen or labeled antibody. Usually, the antigen is immobilized on a 96-well
plate, and the ability of unlabeled antibodies to block the binding of labeled antibodies is
measured using radioactive or enzyme labels.

[0065] The term amino acid or amino acid residue, as used herein, refers to
naturally occurring L amino acids o to D amino acids as described firther below with
respect to variants. The commonly used one- and three-letter abbreviations for amino
acids are used berein (Bruce Alberts et al., Molecular Biology of the Cell, Garland
Publishing, Inc., New York (3d ed. 1994)).
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H1322- 23, HBZZ 33, HB22-5, HB22-13, and HB22-196 are known, and ?ﬁr@ gﬁg
“disctosed in U S. Patent No. 5,484,892, Tuscano et al., Eur. ﬁ | .
26: 1246 (MEY®072734nd Tuscano et al., Blood 94(4), 1382- 1392:1(/1199/95349 BB22- 7
and BB22-23 are available fromthe Anmerican Type Culture Collection

(ATCO), 1230510366]‘(' aviy E!edVEereBO%wtbﬂne "polpept?lB 2dcoMPalREs ?@ﬁﬁi&%iﬁﬂ Nos.
| -1 B22347 and EBI 1349, respectively. Thé preparation -~ of these anti bodies

i s al so metsdnsi blehldmgﬁmanphﬁems bel ow. Epitope mapping of CD22 has shown

t hat these bl ﬁg nocl on; %,L %gj bind to the first t l.g-1ike
domai ns or @ J& t opSedURAFE: e’&tll aeataézhe\,yefq?nﬁag%o fIRLI0 ac eﬁlg‘-lfFSi ke
“domai ns ;gf %D_geé” t - ot e ANNU.
Rev. bnnlﬁn%%% 3 1- %‘%%@%% hﬁwheavsﬁénﬁﬂﬁl 3@#1 Iﬁgfﬁ% \}Igral g% S regi on

sequenc gipfeptifie seichis dftesalBinéngaihs Gegiactoaallinidtdigy gayseifartesap] tocat i on.
[ 00721 The, present invention is based, in part, on the unexpectedly

super i orachisve jhe mpasimpm lkﬁr@ﬁ%ll"(ﬁ?@leaﬁ‘% identipn aaﬂtn%@@m@emvmargcqnﬁmm al |

PEo5 6 b Shifignhs HRE e SMBRAE fllniltt ST85 92 ol RRE: RuonfBRAI cBE
obt ai ne% Bra@e@@nﬁhgm]?:l BOAST?. ofsoﬁw@ﬂ ds deﬁﬁ@d BPRitsdadatdn By, rvma@pema

e invention is further based on the use of blocking anti- CD22
antl bodﬂ%%%iv% RHBIABF akl nehagestationsof gsotoin SR2AMsT | sepRR2pRBrank322- 33,

22, Rl M R oL B BBl A R ¢ ©

anti bOdl@@;eﬁﬁfﬁl&qhg@gﬁlgfomn%ﬁpw&m@gﬁhqq known in the art, such as,

r exanpl e, by the hybridona nethod (Koehier ‘and M1 stein, Nat ur e
\2§6 495- 497 ([oB8) ; akﬂjuﬁddlerﬂgn ‘Meatodmst at "t@wﬂtmg'b(h znsap;?oaqhdbpbbtsmn@d
Practic 5 m c . Press, 1986 nt |ques
i ool oodirreRoRr axdered AR TR GISHIRE mTRee: of o Fehg b

Nat ur e (ﬁﬂrﬁczﬁ‘}@su?ts SR, buf DR %bt #Bltédstongl‘%v"i‘e{t@% gﬁgmn&‘s tdanms%ﬁiéﬁ@of

transgenic animals (e.g. mce) are capa n i Anuni zation, of
- produci nextentr efpéistases sta]mhzéwmn mritwheehling) statet dffed1sab@eu‘tnimy of slemi(mef\ous

i mmunogl gbuhn production.  For exanple, it has been descri bed. t he
horozy gotS“aie PERE o1 B arpglioTatinn ¢ I‘Wé’&ﬁ %‘%ﬁﬁ’?s? gt syl IFE’@FISW %Fﬁhebene in
chi mer.i coand Gefmn) v@%ﬂf@étcﬁfé&aglec% iR cfta'“-‘blé ”“ﬁﬁ%@{eﬁi €ot by Fq]%' en fbo

endogenous ant | body producti on ansfer of t man germ
i mrunogl mbart iprolgegieg anrvayal ian cosipatedgier erplectee santieddtif moCeceiviig tresmett. i n t he

productign of hyman antibadi es upon, gen_chal | enge
Jakobovi t SC#meRf Ofgrt'iﬁ’étmg\léﬁan W&%eﬂtgﬁ@f’tﬁm withgegyinfention (’gé@ﬁ?’%mﬁék%bow ts

et al, N?élggd_jpr%%ﬁ’og t}(elgg‘ﬁbl g%ogtq %1 d%ﬁg Z Eco?éhn% t‘%‘é&m@ﬁ{“’eb cs 15:

146- 156 ave er “1npr the tec ogy and’ have generated a
l'i ne of ‘ttrwuag'émfemnmbeﬂﬂhsmgmket&mmm a)édrmaﬁq&an& bt ptdvahiativdharasingl | enged

with an %ﬂtigen, %enerates high affinity full) ) )
ose 1 need of treatment include those alfeady with the disorder as well as those in

j:
—

which the disorder is to be prevented. With respect to autoimmune disease, the treatment
results in some improvement, amelioration, stabi]ization_ and/or delay in at least one
clinical symptom of the autoimmune disease in the subject. In the context of B cell
malignancies, the treatment may reduce the number of malignant cells; reduce the tumor
size; inhibit (slow down or stop) the spread of malignant cells, including infiltration into
peripheral organs, e.g. soft tissue or bone; inhibit (slow down or stop) metastasis; inhibit
tumor growth; provide relief from sympioms associated with a B cell malignancy; reduce
mortality; improve quality of life, etc. Treatment with the antibodies herein may result in
cytostatic and/or cytotoxic effects.

[0069] The term "B cell malignancy,” and grammatical variants thereof, are

used in the broadest sense to refer to malignancies or neoplasms of B cells that typically

13




human anti bodies. This was achieved by germline integration 3f Mﬁgﬁ ase
human heavy chain and light chain loci into mce with deleti- r‘?s he ’
endogenoW®) PU7gBgnent as descri bed above. The Xenonouse pdT/Oswhesss 1, 020
kb of human heavy chain | ocus containing approxi mtely 66 VH genes,

conpl et . i S | ; 8 and
. anduist hbRet it D At hieBS, ML nEaRsb e 89 GRS i on *T
segnentigmahéid @€s@nesch dhyaiid) getbesestingddueedsalinatyhdaet ad eonjlmsiohy
resenble those seen in humans in all respects, including gene

r ear r angeratmenigedheds,of thgpresens prentipr epeciitally srpgerm kD Zowsiye & ell
preferential ly ex sed .gver ..en engQu i.hodi-e Lons in
Phe endbgiamatses HRLGHRE Rk ApRa0E Py Sbb PR B Fang RS, RERRRBAT e
| ocus. BER#EL AnbEEMAL 'niﬁﬁﬁ%ﬂe Rhamendli sibal leshnekegyletidnGaf felryycal al .,
Nat ure 348, 552-553 (1990 can be used to produce human anti bodi es and
ant i bodyulfemsgramdtppolymphoéitticdgulfernan | nmunogl obul i n vari able (V) domain gene

repertoires fr uni nized donors. Accqrding to this.technique ,antibody
V donai n ger{f@Q%g]]r e J%gﬁ*@ﬁnﬁﬁuﬁélﬁ@upﬁtdéseaﬁqt’i’? géo r?af’%‘?‘ﬁg?n WO S

prot ei ng. «Qf ] : | : Mo B AUG
D006 RT3 3588 el PUan s AreBRab b AR e Bl bod sles b0y

f ragment s arohdi€ion un fwlfich te itheurhagempaidiilehty attdke dheskodylservn bepasnt ous
particle contains a single-stranded DNA copy of the phage genone,

sel ect | B¥<issEfed on the functi onal properties of the antibody also result

in selection of the gene encodi ng the anti body exhibiting those

properties. Thus, the phage, mmcs sone of the properties of the B-cell.
Phage di spl ag. canDegilp@€Desirif@dni N a variety of fornmats; for their review: _)
see, e.g. Johnson, Kevin S. and Chiswell, David J., Current Opinion in
Structural Biol ogy- 3, Bafibgdies (1993). Several sources of V-gene segments

can be used ha i.spl ay.. ckson et al tare 4 §.A 1991)
isolated a E@mfse gg?go#%'r@@o@%%ch?{gﬁaﬁ?%g%{sesd’égl %8%9021 I§]%é‘f"l7(’random
conbi natigpbaly IFBEARY, ¥fB2\s gemes-derdndedidnomd e khbesnsndfhavembsehzed
mce. A repertoire of V-genes from uni nmuni zed human donors can be

const r udiseldsezhia 145t Phisdi Ne. 1.4848%0. Vidsemoat why Eur. J. dnvigen36:24e(1¥8Phg

| f-anti j sql d [ f i Mol
descr | bE YRR Reab: Blapd S bRl bR 3335 d3h28d AT 2 S ke, 1,
al ., EMBE)the Aderid#oTyYRACHBE Dollettbhrd(ABCUY, al2300MP4f8awE TRPRS Roclanlid,body
genes accunulate nutations at a high rate (somatic hypernutation). Some of

t he chahfeL0B51, nodecsdeensibh NoonfBR2347) apddiB bf34Ontaspectiynky. Bhe @repsrayiodpl ayi ng
high-affipity surface i noglobul in are . preferentially reple and

di ffer eﬂJ.tD a’ﬁ%ﬁm&ﬂdﬁﬁds §]gg§8ﬁ‘g%’ﬁ$1 hi‘“?%@lﬁ 1&%&?‘1%%3@??%}%?“%;5){ lgjrig’irﬁgarsocess
can be ¢ ked e 8TRLONI Mehddital SaIMURYSIMRWRe 3Bt Gl bidinng”
(Marks et alL, Biol TechnoC 10, 779-783 [00771). In this nmethod, the affinity

of "pri kmepitopeh witeh @n titvotieswihile fmsttvy Igslilsgdomdpigp o uoan CBE2 (p¥-oved by
sequent k

oo pasat po” Bt 8 e ey el et T, 135680 @975, V"

heavy and light chain variable region sequences of the antibodies are also disclosed in the

present application.

[0072] The present invention is based, in part, on the unexpectedly superior
properties of blocking anti-CD22 antibodies having the overall characteristics of HB22-7,
HB22-23, HB22-33, HB22-5, HB22-13, and HB22-196 in the treatment of B-cell
malignancies, based on results obtained in a xenograft model of B-cell type non-
Hodgkin's lymphoma (NHL). The invention is further based on the use of blocking anti-
CD22 antibodies having the overall characteristics of HB22-7, HB22-23, HB22-33,
HB22-5, HB22-13, and HB22-196 in the treatment of autoimmune disease.
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(repertoires) of V-domai n genes obtained from uni nmuni zed donorg &@EI )
“techhiques allows the production of antibodies and anti body fr 6 €86 wi t h
affiniti eYOHY%H nM range. A strategy for making very | 2cgasphiege

anti body repertoires has been described by Witerhouse et alL, Nucl. Acids

Res. 21, 2265(00286 ( 1893hti-CO8Y Slodoelonbl bhttReids rbfaﬁr%aﬁl'a@é‘ b«}cal%g%mdm the

productl on_of nonocl onal antibodies see al so Godi ng nocl onal
Ant i bodim8&t 0¢$@Pme@ thghart,Prugh tasc for Ixgmpled by |ﬂm1hybmﬁadmmmth9ﬂ éKs¢hlbn ad,

London, n Ant i chpol.ogy;

Conr on e Ersh Ai 2u s Bsh o Coniig: e @nalctrgppy i
Breitli r}gmar}dag;ygge t di J Yor K,
1999; and Phag-e Ig ﬁem@%ﬁ%?@?ﬁgﬁwgg@)é?b% \s/%et lﬁ‘naﬁ?r\gl to s > Col d
Spri ngs dkelowd, ftabongiler in, UGB BatSpr Nog 48667, a200). Widhd1& AUGJQ&}D;@ WO
03/ 0727%&%?%15%%/505 549 [0079] Various techniques have been devel oped
for the 5f ant | body fragnents. Traditionally, these fragnents

wer e derived pr o I t

Morinoto et al\é]b%] Bﬁﬁghﬁe{)&ﬁ& %légc}% %ﬁHe Edéf@ %g%gcn%%?g@@;&%@n%% ennan
et al, Soéenpsbi?2gHodlin{@829tjon, H@\Q@Mﬁfcmgt @Q@ﬁrﬁﬁfr@@@ﬂhﬁmcﬁiﬂibﬂ@ws e the
produced direct|y by reconbi nant host cells. For exanple, Fab'-SH fragnments

can be ahSPReEtfyEndegenpny Bamppeglolulincpyofuetion. diveskeapley itdws bamld@sgnbe@r m

gﬁ\g? )hgr f%nﬁ%%l nen‘?zyg&gg a@? Vo )og%iles "n?t%? %é’}ee%&]giﬁo ;jﬂ]é?qge}%%?q}ig&é S t 0

pronot e c&ﬁmeﬂbl atldogerh{lﬁnf(rﬁ@f)aﬁt RRICE Clklts A @OfmleRd 1n&81tibﬁobh%hd%%&a(3h
,Fg Fab or ab)2 ragnments can be isolated directly from reco nant host
|

: cul Etllﬁlrb@ @Wh@@c Rivpepfiersoff e humeap gotutiné nmuhoglobiliogend amgnint s
will be to the skille ragtitjoner 008 Het er ocon ate

ant i bodlsglgﬁa% ]%) CeFUERL 5S¢ @a? |\ *h&l?’?g‘al 2t PHoHrES amé}?%d"%ﬁg’%orw thin
t he SCOF@ltigfenchﬂleﬁgﬁseSHe ERY $AMobBYits e f%& Immq%adh?atevsﬁ@b 285255 €,
been pr&%osed to target 1nmune system cells to unwanted cel IS (U S. Patent

898 dgkobarits d/r., Nasae BEHI256£238(V993)f ecti on (PCT appl i cation
ubI i cation 1/00360 WO 92/ 20037 t e.anti bodi es
ﬁay be made B@‘BZ@ anﬁ rt‘%ﬁ\ﬁén?la%[a@‘f’ Bs e’fef’ﬁkllﬁ) 1ﬁétlﬁ§d&%8ﬂbul%§' €k nown,
comrer Ci dryvedl el RBARISEO8S bhidgbRGaRIeNtise OE %%ﬂ&&@ﬁé?@ﬁa@f the

present invention, whether rodent, human, or humani zed may a ve a
farther é‘fﬂriog:msg [ﬂécﬂﬂa’t cwhgn chaflehgednvifls peemf.lge:n agehetatgdi kigh dffisity Seltond

bi ndi ng ecificit be dir.ected, for exa ainst a._further B cell
anti gen, hLBE g’gdéﬁr@}‘l‘s $B3 gohi Y ger-Hatht g@ﬁ"&ﬁ% “@E‘eﬁ?éasé §"%n B
cell's, egpacialll hi %Hélh%@isnﬁé%%b atied d\‘,‘feﬁ(gxml ﬁethfeaélﬁ%%&%uﬁ gxﬂé&ﬂ hgnancy.

For exanple CD2 known to be expresse n nore than 90
non- Hodgﬂ@snnlsed ﬁmm)lﬁw XAnoragtse- TDRA@banst 1,02Mkb of human heavy chain locus

containing approximately 66 Vi génes, complete Dy and Jy regions and three different

constant regions (u, & and ), and also harbors 800 kb of human « locus containing 32 Vk
genes, Jx segments and Cx genes. The antibodies produced in these mice closely resemble
those seen in humans in a].i respects, including gene rearrangement, assembly, and
repertoire. The human antibodies are preferentially expressed over endogenous antibodies
due to deletions in the endogenous Jy segment that preveﬁts gene rearrangement in the
murine locus.

[0076]  Alternatively, phage display technology (McCafferty et al., Nature 348,
552~553 (1990)) can be used to produce human antibodies and antibody fragments in
vitro, from immunoglobulin variable (V) domain gene repertoires from unimmunized
donors. According to this technique, antibody V domain genes are cloned in-frame into

either a major or minor coat protein gene of a filamentous bacteriophage, such as M13 or

[y
[#]]




(RitLixan(D, I|DEC Pharmaceuticals) is in clinical use for the ﬁ{ﬁg‘% E?t of
non- Hodgk-in's [ynphona. CAMPATH-IH (anti-CD52w) is another an @
devel opetwd axro7eTieat i ng B cell malignancies. Bispecific aptibodioess

i ncludi ng a binding specificity to the CD20 or CD52 antigen are

speci T aI l b}éﬁ%&%ﬂj %s cﬁ%%a@ a}ﬁﬁo ycﬁﬁén&ﬁg 6h he SOLAGHE e @ﬁé\éeﬁﬁ&lggn to

mhich ies o resent invention

HLA- DR'BeQaiﬁdeYﬂib Alamenfouk NEcIEBROKRINsOE shigdle-blRgiglel MOV Al yophofiahe Bhageeci fi c
anti bodi es can be generated to enhance tunor |ocalizati on as well as to

recr ui tgeaonie.oseledipme aseh ent havfmetenel frepertiesrof dhe estiadyealsEraml Bs of

03/ 07278 c%wt%@getsgh%?ci%ﬁlﬁ@apﬁo%%@w BB mprreis) oA
ant | bod} gisicLSneYPRELS o BOUAN ihee SK 0k Qbh G pkrfBfiflsd e AurleBSUI

i nproved rem ssion r e ane survival. [O 821 Ant i bodi'es binding t
essent i gfl foymatiefos dlnadr appidvope, as. IeHriisBﬂ,ZKé‘vmlﬂBzﬁd Ciaswdll] I2RiB 3B, CHBZQI 5,

& pl é?@pi?igi}f PSRN E@'rd?ﬂis 51 Seurrel srB L, TRROSRRR ¢ he
Sale L LRSS, fgﬁgépgjg}?laio@l%}(l:cﬁ lasﬁﬁi%re él—rfSG 02 h§9g?: ﬁﬁfﬂ:éae@ ' f the

antibo s ars an bl n I gen, :

wor ks f @teif@bhaf onhetiorbdod6R! an@iﬂdd:des Iﬂ@ﬁ{ a sﬁﬂllh@.ﬂiﬁﬁn cFhbimariadlibtdarp nf b| ndi ng
assay can be configured in a |arge number of different fori nats _usi ng

ei t her Vegsapederived Gem e splases e @munwéwmqen AnEpernite ebYngwes oS on of
t hi th t nopi | ty of
nl aber Bt oRaEs Aonis R Rt S RididieoRe™ Biveheaa) bELY, OF.

anti ge”aﬂtfgehéi?ﬂcﬁﬁﬁfgu&ﬂflaﬁt\%aeﬂg cdnabé Qﬁﬂétb&’%sﬁnnﬁﬂ?)fﬂmadr@@eihs tedimiquisr t her -
details see, for exa ener et al . ImnzinoL, 130:2308-2315

(1983) ; dasarjbereby Marlsa et all J. ol. 2081 $ﬁid§97 6993 ar Ll eog4)BMRArbki et

aL, Can 872- 48 (199 Kur oki nt |

o1 523 BT TR AR B Femtrsmmenttodoienst S pRgy whsERL |
Ant i bodjes hlg}f‘rzl{é‘l{%iﬁ!i@é ﬁyﬁ@ﬁuﬁhonﬁd Sd?del epviRn ehddavd ehitcaeed il aosfer Col d
Springs Harbor Laboratory Press, d Springs Harbor, New York, 1999, pp,

386- 389h1gpao&£ﬁmm t endaBi vdlw dlsmla}ilmg ddgh-affonty @pr@@pemnn@pgi@@uh%narﬁe

L TR g L
const r ugid,pp r&egs gt Y ey bPempeAstd i bicilqun@onhr0uRsh sheligi ned

with the anti body Fragnent ati on can al'so be performed on the nucl eic acid
| evel , {Markexanp) BickifecRP@il 1@BIH3H007G).| mmympdahsefﬁlpbquﬁ'paﬁ@ry

translaioninto rotein in vitro .in, the presence radi o IV amno
aci ds. PBapgptisties glamef dyddese dpplay eelmliﬁaiiﬁiy Sotopty fﬁ@ SHEFAS

390- 39241, O34 1, AGCAF B9 Vi {%gﬁ)e s#'; E'%Jlﬂl%%é}ﬁﬂre%fof%hﬁﬁﬂﬁoé&ﬂﬁionﬁarmﬁtss et of

over | appi ng rptides 1s synt each corresponding to a smal | |inear
segnent (epettdieespodtididomamnpimge wbtame fromayethromizeds ddriods. pgeiccimgugsanel  of

peptides is then probed with the te and .bound._.anti bhod S

det ect e@llows ke QFPdéWEl%@fI RIS @&ﬁiﬂﬁ?{r gﬁiﬂ%ﬁfgaymﬂl A B
range. A strategy for making very large phage antibody repertoires has been described by
Waterhouse ef al., Nucl. Acids Res. 21, 2265-2266 (1993).

[6078] For further information concerning the production of monoclonal

antibodies see also Goding, J.W., Monoclonal Antibodies: Principles and Practice, 3rd
Edition, Academic Press, Inc., London, San Diego, 1996; Liddell and Weeks: Antibody
Technology: A Comprehensive Overview, Bios Scientific Publishers: Oxford, UK, 1995;
Breitling and Dubel: Recombinant Antibodies, John Wiley & Sons, New York, 1999; and
Phage Display: A Laboratory Manual, Barbas et al., editors, Cold Springs Harbor
Laboratory, Cold Spring Harbor, 2001.
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(Harl ow and Lane, supra, pp. 393-396.) 1 [00851 An addi-ti onal tggd wel |
"knowh in the art for epitope mapping is antibody selection fro Ve Adbm
synt het i cWéY03@7pB6age di spl'ay peptide library. Phage di spleay/dsibésid es are
construct ed by cl oni ng conpl ex inixtuies of peptide-encoding

TR S G AP e e s T S G g

phage dlmghm;ttsl ITraditibeslyatiese fapments &}ek@/damdlvad)pmteoﬁﬁrc @gﬁrmh of intdatom New
Engl and Bi oI abs, The ljibraries are anplified as stock hen an_al i quot

suf fi ci eRtibedies: (g5 @srMormote gt @ cépB@§h@ft Bephs %&wdﬁaérlmﬂﬂ&ﬁb‘?% m xed
Wth the ndaﬁl%{n?agl% gf Snt oL §£9 sﬁggbé’sﬁgy “RAYAL, PRa ° el ee&t‘s)'cgﬁ I{Ph%\gb Y o

procedure cal |opann|n ound phdge THbVE
phage angodlced egteatRel by Seehninarit HRE belaCFer bGmAedr NS S ehaatRsl cai 86K IS
amplified. |ndividual plaques of the final sel'ected stock are zromﬁh and

checked d‘H@Pﬂ)S{ﬁ@@VEFrctt fram £ b@dyancbdwnvaltyycoueleé to BgrmEE(ad/,; fragments

ar ound t 7] t.site Anal f the s codi ng the
ept1 de 4 6hhiecirertognt FASETS TSR ArdBeomibadmtny il b o™

ant i bOd)hsuf%q_T iédcfn@%%per @3‘@]@4 kS pRffote @s&mbﬁm)it e dsh ﬁ%lEaﬂMA@&ﬂ&n nyt nol .
217:.228-257 (1993), and Harl ow and Lane, supra, pp.” 397-398. [0086

Non- hundn émdidaenappread:t; tihdl B (mnFtab')i lfraginemtsnnahlfbeedscﬁmedmiwcﬂjneimmnor e
suitable for n cli n| ti.on. Chineric antihodie re produced
ot h bR Jarep Hylier 35 wissop fhequaduchgn 9?@%@% 5 Si ced

i nto hung g ‘Iﬂg%t ments (see, e.g. US. Patent :
4., 816, SGrWS gg totﬂé’ﬂ@ﬂéﬂn&% n?) anti bodi es can al so be humanl zed in
03 der to av c[ﬂﬁB(]]s S UElstepdconfiigafe nintibddiesih edmpeded g of hevenddvalesile sjoledhuman
,. a _humani zed anti body has one or nore_ anino acid

th Iy

r eSI 332@1&%@5 @&fe%lsw Wi therscops of the preserinarentionr ceuchmgibadigh havwufin ani no
id

B o R, Bed @bbea h LBl St e oth T by unf FRIAIIAS (OPAOIANS,

essent i a,67%6,980) f arded tfs&hh@w ongr‘henﬂeeﬁdaocP@T appliviacion pablichondide V8O( Jones

et Nat ure, 321:522-525 (1986); Ri_echmann et al., Nature, 332:323-327

(1988) %Q%é@y@ﬁ V‘é@ 931/2003@) e&&eromua%%mtlme% 19gd)e) magy USHBSUYt ut i ng

ant | body RREE BTRAHIF af eyt il 8l KSR AR RO APARLR oy

humani zalﬁnl«mgaos;nfgpl e graftl ng of the rodent CDRI's into human franmeworks
(FR) does not always reconstitute the binding affinity and specificity of

the ori g| nal [PB&Hnt A celtibpdies &ﬁtﬂl%mennowp@mqq, ashegiier groferaAvEay @nt i body
Can be %}’ algouflg%va gn legs Jggn—'sné:crﬂ’l éjltyggj %];'I%rbls %%l a%hbfié"gss t'fﬁ ution

resi ues nto e
( bac kmut s%t:m@rﬁsihdmy@,@e@ﬁ&lqt @ %efdid’ecﬁtl clor chaskepsdantst @rfﬁxtﬁ@rB b&l getgenm ned
by sequence and structural analysis, or by anaIyS|s of the variable

regi ons' suchras "R HeRbRONGDADdil othen Gl dinticens, camessed @nsB| slis.| sspeaidlives can
be

antigens associated with the targeted B cell malignancy. For example, CD20 is known to
be expressed in more than 90% of non-Hodgkin's lymphomas. An anti-CD20 antibody
(Rituxan®, IDEC Pharmaceuticals) is in clinical use for the treatment of non-Hodgkin's
lymphoma. CAMPATH-1H (anti-CD352w) is another antibody developed for treating B
cell malignancies. Bispecific antibodies iﬁcluding a binding specificity to the CD20 or
CD52 antigen are specifically included within the scope herein. Another B cell antigen to
which the bispecific antibodies of the present invention can bind is HLA-DRI10 (Lym-1),
a known marker of non-Hodgkin's lymphoma. Bispecific antibodies can be generated to
enhance tumor localization as well as to recruit and/or augmenf the tumor-specific

Immune response. Examples of other antigen targets mciude, CD3, CD28, and the Fc
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used to vary am no acids at chosen positions within the anti boﬁ%@ﬁgmgnce.
The properties of a hunmani zed anti body are al so affected by t e of
t he humaWwo @G72B6AUG 2006 WO 03/ 072736 PCT/ US03/ 05549 f reaeuvsoskss4kar |y
experinments used a limted subset of well-characterized human nonocl onal
ant i bodgj I ! dent f ag@syoc! onal
ant i bog‘%/ge?%%gEggig’gﬁﬁé%g?c?QQé@Er%ﬁ%\g\%rﬁﬁgﬂéppr ga%%f%ﬁéc éragorhggé;ﬁéhl y, sone

gr oups gyfioxividy ) hea kgl ORgpravddrehigivrantenadaatdvadequence identity to the
rodent variable regions (honol og%/ mat chi ng or best-fit method), Agcor di ng

0

to anot her dfP8Hach-Antibadienbusling to esentidly Jheisrsnr eritopeas HBH-/oFBEtagnent s

of the fr u it hi Lght . or V. i Lahl e

o he 41 BABIOLK rheAlencss, Wb i Saalh hhobl, wor Nt phakie YackAD ®

[ 00881 -y @&bﬁgét%éfya'id AetesmBfe HALIMBOMNE TiftERRARSThdAesaRY 0 fE 5 el biene

di scussed above or otherw se avail able can be prepared by introducing

appr oprépitope isua t@npétifien biding essay.nThistthethad teteDes Kiag amgibodies areegbdhpl e, by
peptide synthesjs. The amno acid. changes al.s y ter,. .

DoSt - t riaripk 646 Sfhess Binssnedio the antigeny Faa ookt Lpaiikigne] andginser

anti b Od%&o?g% %ﬂéc&%oﬂ%iﬁd;ﬁ%%gpgﬁn B ddOf Qfr o3 NSARY bAdifefend! T €S.

[ 00891 di'es ar yCcoOS at conserved positions in their constant
r egi onsfofwefsfieltgseitetlabeiad antifenor labelad mmibody6 %n iHelmbR oD@ Yersivd bfht and
Morrison, TibTECH 15:26-32 (1997)). The ol iugosacchari de._.si dtewgrgiln of the
i mmunogihéh assens theaprtizen is Hawpetitizadhon & Jhcwsibplatasoyidicetbilly of gBtabeledmynol .
32:1311-1318. (19 . AWt 1 ., 1Bl - 294 - )), and
he i nt Pt BF Bk e le of Mol AR oarEl AT g i HennR et v i O
can af f gatoskliee opRhSFIAIARR, aRe Riresedtalls sbs,eor edhmples Veamhersardlack of the)
gl ycoprotein (Jefferis and Lund, supra;, Wss_and Wagner, Currcagél ggi n.

Bi ot echimmuuadQ- BO208RIEP) (1988); g¥egenshiadti #le s/ myritodoMedhods P8P det a

given g rotein t rtai e | i fi ion
v uct oPSBHRBl il (ot ReSORA SR IR TRty RRRE PREL, b BEAE 2" o
the ol i gpsacahgri sy RiRLY er ol | AiSidonidt 108911267 i(199)- Lid2Usipgdertibodled:er ni nal
N-acet yl gl ucosam ne’resi dues becone available to bind mannose bindin, g

pr ot ei nA( Mzbbatory danwdl, Ed\dfartey Med. DeviRl3 Lape editonsgoBeld. Sremgs, Alartay

| ycopeptj dase qf t i .a0saccharides. f.r \P. a reconbi nant
o by st et SRFES PO N Tt M E AT Shatt e e’ obns)
antigen of hygg)! ymﬁ&%ﬁfieeﬁ, BF afue@dohNefilopt | GSAndIRAB R pdoatyd (HEHO)

cells resulted in a conplete reduction in conplenent nediated |ysis (CMCL)
(Boyd etsiag. s tevbhique basedna fragrenBtion 18 1Be @udHB) o, Wiksh tesafibedy bieds.enoval
of sialig acid, residyes usi.ng neuranjnidase sulted in _no L. CMCL.
a yposyF’éltl?rotﬁn‘é)‘?m it Woeeidicreety %?P%&‘étf?m P’é‘égﬁt Fyte %‘Ffrgﬁu R o e

ant i bodxﬁ%@g@f@@&&m@@%ﬁ e QUERIRXT oty coIGR) conNalBd e putktined GOecel | s

with tetr i ne-regul ated expression 0 o
P(1, 4) - Nualest wbigl lmvek afur ngtanne i Isf AICR ae¢hniquefollowed by transcription and

iranslation into protein in vifro in the presence of radioactive amino acids. For further

—

details see, for example, Harlow and Lane, supra, pp. 390-392.

[0084] According to a further method of epitope mapping, a set of overlapping
peptides is synthesized, each corresponding to a small linear segment of the protein
antigen, and arrayed on a solid phase. The panel of peptides is then probed with the test
antibody, and bound antibody is detected using an enzyme-labeled secondary antibody.
(Harlow and Lane, supra, pp. 393-396.) ‘

[0085]  An additional method well known in the art for epitope mapping is
antibody selection from a random synthetic or a phage display peptide library. Phage
display libraries are constructed by cloning complex mixtures of peptide-encoding

oligonucleotides into the amino terminus of the minor coat protein gene of the f1-type
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18 AUG 2006 WD 03/072736 PCT/ US03/05549 (GnaTlll), a glycosyl trqugs;{%rmﬁe
+catalyzing formati on of bisecting A cNAc, was reported to have inproved
ADCC act i WQes/q7eisana et al., Mature Biotech 17:176-180 (199%)0s03490Q901
G ycosyl ation variants of antibodies can be prepared by nodifying the

gl ycosyl ahhon 8l 1 .eSql u £l ying: i . i tiLon, the
gl ycosyla P%ﬁp ﬁ%ée' a%illab%glg%es&%@é’ gibg%le%gﬁ %I%t8 }é#%gm\%ﬁ? %g%fa%}fl’ 'Itf @lr ?}%@%’e

under | yifhgn Nl Eaii-dd BietbenCkhe livchyeoay laatplified larsiky, dgp@edsnalightre host
celi used to express the antibody. Since the cell type used for expression
of recorffifient gl RpERsERL Biultiple ccogies Lt eashdindenendentpdornis atixed wathap®ut i cs

is rarely.the native cell i gni.ficant, variatigns, i,n,the alygosyl ation
pattern %Ptno&ﬁe&laﬁi{?rﬁgtdi e%ntitgﬁiyﬁ)g wé@p%]%a_tg%dmf S Oggcréjdgby I—%é%%‘%éﬁgﬁ_ey CglkdBW
Chei n. 2‘%?(5})%&@1?1%,9%9 b8 phage lafe RAMVED.0ThE BotdiBpkARiafCeltled RAG tus&Bld S,
factors which affect glycosylation during reconbinant production of

ant i bodileeci hettada gudwhd setocted stetti & droplfiddat ilodividual plaqees delsd fipal
oxygenatipon, pH, purification sch s and the like. Various ds have
been  priffolsadic sy grihgad 5?%?@6@%&??%%0 B0 oAt e oY ﬁﬁ{%aﬁ cul ar
host or [ j i Lot ' ouer. r ' | S
vl vedr o Sofad S thacfl S8 1o ShARol.  HRRERLANEE WaRall Sl BRI

5, 510, 2Gkptidel t& whid, 28PutibGily bmdy llafibesnthe apecifetst af thetappiesdyof For further

gl ycosyl%ii_on, can be enzymatically renoved fromthe ?glgilcom Qtein, for
exanpl e RS It and sext, ertpaifnaymol gl kdds-2odhI>Braind diasiont fitht host
cell ca i lyeengi neered, e.g. nmade defective in processing
certai nr!fégl%é%%g?&yéﬁgzgéghari des. These and sinmilar techriiques are well
~'_k§ovvn in the @086 [ 00%knlinfhen avldhpshtRedRt chil®e Fintle thodifiv® i in@ke thayh al so

Kbe used by the _antibody-directed enzynme prodrug therapy (, ADEPT). ADEPT is
a t echnondwysuitehte fagthumene slinipd anpbieitianei Cirpgrinapidhadsinatre pnedussdvath

targetir . antigens t r .al.yti N S 4t.0 t u of
cancer oBp e PhigBIeIRRCeR SBROR, of SRURGEFnB YR B AR LB or o
(e.a, a q@epiihdEnecoanBitheaResIll.S. BganiNo. 3836W881L/ 01145) of anti-cancer
dra-s to their fully active form See, for exanple, WO 88/07378 and U.S.
Patent No. 4, #P87b73 Nawbgnan Krpdgni santihediescan wdsef be Humanived gt ¢reer &3 thi s
invention i-nelude,.b ut are not |.im.ted to,. alkaline phosphatase.useful
for - convaitd igtenst prtkeati i rsieg peotrigded i frpn Ba9Rp LGy 8

-aryl sul fairasgz4saftibod) Bhs 6RO YL Iokd BimSldl dcid ArslRBd altRidagedPm@AT: Yetsm hHoa- f r ee
drugs; cytosine deam nase useful for converting non-toxic 5-fluorocytosine

i nt o t helgnen sowehcdhesdy wen-hdndn aoiouzad rdsiduss areadesrefemrshtoass ‘Yepedl i a
protease, thernpl.ysin, subti]isi cal.boxypept i dases .and, cat hepsi ns_(such
be cat nelai e SPaiEb oPkaly Gkt Bom i mBrt BB S Ry BB A 1 ng
pr odr ugspd e§senﬁﬂ§ep&w9§ea i@ﬂ@%ﬁif' thk QA¢HOX ¥P §Pintd 398 Soo-WEREH! (Jordk kI AUG
2006 WD 03/072736 PCT/ US03/ 05549 for converting prodrugs that contain

D~ ani no Aefude.ARIsTA% 3ikdn (1986} Ribdtmadnagt el ¢ Netwre, ngp2:323-327 (1988); Verhoeyen
S
et al., Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences

for the comesponding sequences of a human antibody. Despite the relatively
straightforward nature of antibody humanization, simple grafting of the rodent CDR's into
human frameworks (FR) does not always reconstitute the binding affinity and specificity
of the original rodent monoclonal antibody. Properties of a humanized antibody can be
improved by suitable design, ncluding, for example, substitution of residues from the
rodent antibody into the human framework (backmutations). The positions for such
backmutations can be determined by sequence and structural analysis, or by analysis of
the variable regions' three-dimensional model. In addition, phage display libraries can be
used 1o vary amino acids at chosen positions within the antibody sequence. The

properiies of a humanized antibody are also affected by the choice of the human
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~enzynmes such as 0-gal actosi dase and neur ani ni dase useful for COﬂﬁﬁ“&b?@
gl ycosylated prodrugs into free drugs; P-lactanmase useful for conv -Rg
drugs deM@exi72s8d with |actans into free drugs; and penigdt/tisoossmwdases,
such as penicillin V am dase or penicillin G am dase, useful for
convertdn gs rivati.ze et-r .an-1i } i
phenoxf??%?%%kbr P n?ﬂ?fé?%ﬁ g%%t%sPthgd%%gﬁvg¢;%ﬂgﬁg%n%%%%d Fﬁ&?

Al t er nahby®lohal addRedii@sspette en uéncaGHEMity o thd 36ddnmenshotiontlhe art
as "abzynes", can be used to convert the prodrugs of the invention into
free aciiibedylfthesocekbesd fiyed framvmesks apmmaacly.e Mapg repsyily 5®ie] G@YRS use

Ant i body-abzyne. conj.yg S _can be, prepare s _described, her.ei;n . _f.

del i ver‘%}n&glzetrief@c’ﬁﬁi’{’%egjttgg aming a7gt Qiﬂéﬁ%Pcepglﬁﬁ?‘g?ﬂ% ©r %?le?%ﬁ%nj ugat es
of the @Bﬁio 'ﬁ&cﬁlﬁ%%ﬁae@tﬂﬁt ALBRAFP AL bIaER {oYanctils ABPR2SE LoRYenkil & _

i nvention. | noconjugates conpriSe an antl body conjugated to a cytotoxic
agent , gemehinasequbacestane nsyde ot fragmgetatof tee frameworkaeqeenceslivithotashdightl 00941
Specifically, the efficacy of the antj-CD22 ant i(ggfdi es_herein cag*ntﬁ]g

f ur t heroteh$ays cbainbyarkably tpaen o sgeded gt sxicral difprsnt SEpgR meRpciangl,,

t ar get iaﬂﬂib%d'e%adi ot herapy specifically to target sites

(radi oi hunmot herapy). Suitabl e radioi sotopes include, for exanple, 1131
and Vo , bot n08sjed iAmpol dtid edriapiefl dntiBodied preparsd bl aby eschhigde dissasabes
include, without limtation, In"', CU67, V3 1, AS21 1, Bi 212, Bj' 1&%, and
Rel 86. 40850 Clerish@vaibehle jcen depe praparpdebyilintreducing gpnrep@ate gRicsptide

; aieiasiol | o : i enitubicin
5T ooriapacpo ok e DR O eGR4 R0 sy RS, o hf lbimgERAA vt 1
t bi ot epghanBesdlid By altéfoRiirBasldinal ficesSesthf thdBghidifetedr Vafianicinti-CD22 )

Bristol - Myérs SquiB%b Oncol ogy, Princeton, NJ), and doxetaxel (Taxotere,
Rhéne- Paultedy, sRoh as chaagingrilis n@nberedr positign végycosytatieptsiekat e, ci spl ati n,

| phal an, vi i pe,. bl ' i de. i fosfarnide, . in C
e Gt L O os AR Lo R PA S i SOELD
daunony glothns (GEEHsNAH i, @ﬁ[@& WPkl 65:1 daptd gg@v)éiwxigm bdTWedriSon,

esperam €l ns (see U. S. Pat . 4,675,187), 5-FL -t hi'oguani ne,
6- mer c aftPITH 16;26a3% ( ISM))ci The ol¢Psabciyride ider elminsc pf the hetphegleflinand

th t itr, tards. 10096 i in the.
munoc SR giE B HAReI ATt LA e e Mgk drpraot a2t hIoTR GORMEFITE ot oxi n
A Sha Nend HoWAd 190GLR: 20RQTY01 80 (RA4), bid GRUSEENES I SRRAdToRILechNC! uded

are ant ?%o mayt ansi no and antibody- calicbearnicin conjugates.

| nrunoc paytisnatedsthe ariyaipnitay whidhaosi affedsthar@nfitsetios ead prssenteskimgst-e, in
U S. Patent Nos. 5,208, 020, 5,416, 02 nd Eu ean Pat EP 25 235. 22
8 AUG zé%enSWBQW@FQﬁ%%P@ﬁ@%F@S&S%@%@%{ DRSS wpliot st ?{1‘9 et o
Acad. Sgi,.. : _ ANty shaSakd 1L kv et wes are
i aci osgl g B A e S R S A T

5, 767, 2@5en5glycdRratéih; toSeRtd, mbkrulss Pagd0fbn spacifis r&EnRR6. stiuedeeL For

Conj ugates of the anti body and cytotoxic ent. are made usi.ng. a )
g example, 1t has been repgrted thatyin agalactosy gteg 1gG, the o 1gosaccha%de moiety

“flips’ out of the inter-CH2 space and terminal N-acetylglucosamine residues ‘become
available to bind mannose binding protein (Malhotra ef al, Narure Med. 1:237-243
(1995)). Removal by glycopeptidase of the oligosaccharides from CAMPATH-1H (a
recombinant humanized murine monoclonal IgG1 antibody which recognizes the CDW52
antigen of human Iymphocytes) produced in Chinese Hamster Ovary (CHO) cells resulted
in a complete reduction in complement mediated lysis (CMCL) (Boyd er al, Mol
Immumol. 32:1311-1318 (1996)), while selective removal of sialic acid residues using
neuraminidase resulted in no loss of CMCL. Glycosylation of antibodies has also been
reported to affect antibody-dependent cellular cytotoxicity (ADCC). In particular, CHO

cells with tetracycline-regulated expression of (1,4)-N-acetylglucosaminyltransferase III
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variety of bifunctional protein coupling agents such as U 3
N-succi ni m dyl -3-(2- pyridyldithiol) propionate (SPDP), in-ri notw& Qﬁ@
(1T), bifWRMBO53$ derivatives of imdoesters (such as dipaetusyissio
adi pim date HCl), active esters (such as disuccinimdyl suberate),

al dehyd C RlSadh B ] -
azi do%e z%é@’ Aﬁ%@% 3%%1%{3%?%%??’5 azorﬂ%élrdr?%clfgrl t?&ﬂﬁg}(’ ?552?@ gtsg)ltt)?ngP-
di azoni hatecingoyted- £DOY] ey Afinmes) ¢f od| Myowy iekds 1740611 88513%)yene

2, 6-di i socyanat e}, and hi s-active fluorine conmpounds (such as

1, 5-di f | uor ol809%] di nGheewdatioavayiantsof anidhedipn can bg prepdred Pyieddyegithe can be

i.bed in Vitett s SCI 8: 1098 :

2 bon: BEPafERELH e b MAOLAE BlieRlor sSERBR By Bheeeillon

trianii pepebaRGEias ol b MedTRNout mt@fmgeﬁﬁrmida%mg hekRbiMY sagende, f or
ee,

conjugation of radionucleotide to the antibody. W94/ 11026. [ 00981
Coval enGlymdylptiomidrgely dependpenghe hopxeliamed o dkpessathe antibwlyi nSlinggdle wi t hin

th f thig d ti . Jh b de b hem cal.. t hesi b
(he scobe o i3 AYSILLON. Thek oy b TRUC by chem ol SYRLIasts,or by
of covalggptneniRdisl bR i1RNS:1i0f cél%%i@ﬁﬁé&?%&iﬁﬁs 'ﬂ%ﬂe??g%%gla’\cli\ﬁﬁ% Eaﬁé?ﬁ ofol ecul e

by reacting targeted amno acid residues of the an an organic
deri vat ithsi angibadies tart batxpested dpad.g Mide ar @acd.ifigl. Chen 2 2RI 019Y ) chai ns

or the N or.Ctermnal residues. A preferred type _ of coval ent )

modi fi c&Ri B0 {hethantholsdp Oébﬁﬁugsg@tqrf' n‘vflinﬁ% t SICOBYEIYS W Bne of a
variety ] r i <00f: 0

{__.p-(gl ypr oBy 0énne gPI 2(1(5) Fﬂ%?%f‘é%ﬁﬂ@c@%ai Eydgﬁégs"”f’ﬂ:ﬁ 1%8{1%2}1%%2%@1@\%?6& E]?]lg\l/r\llgl in the
art. 2. dehstyrecsishitiad, pHo puiifiedtioanshanes audeth fikat ViddbhoasthpOBHE iReael |
type Non-Hodgkin's Lynphoma. is atermthat iis used to _enconpass .a |arge
group ( GYRI0sed tpyalEE) thef elvsesslbion araticay sebiensd i 3 d1asinular chost T8 B cel |

| ynphoc . d t | ot . hona.
e ool | S ggng Wb SRRERE Bk, MNSE Bl S IR 8 XDt aen
conpl ex productias €Ul & Patest Poal 5,047,88DCESEES6] andl 5aTpaveNt KBlydisflbserir types
of B-cell nalignancies can or-cur at different stages of the life _cycle of

B- cel | s ceiginttpesselephyeqsylatian. e, beaenzymaticaliyisaeyed &ome theaRywpraieiny fsy

| ynphobl_ast | eukenm NV R CakL: vel opy.: 6. WO
031 727 5 el B PRE L EREERAD rhY B bt IR BRuineeh B Al el
| ynphoblgasétically ynghested,leat kel defetitpd Boprocd¥rink gaddia itg®s of polyvmtivrileR- cel | s

i nclude small non-cl eaved cel IWIBHi nphoma. and possibly
Bur Et t ' sihsemamusirailestermnnassee WEll kapvs ibbestle anti gen exposure typically

devel op chr gﬂ ?fldla% mphlo %%bfg%igg ke aﬁ)r%g%jlgl)j{n‘?énﬁﬁgﬁlnlﬁ% lr%sgip bo %Et{i goPJgfﬂgp homa,

while after expos ypi cal I CU omas, e cell
| ynphonmangpedy-smasableagihe prddtiphasmpar @Sl vehEThes e adndloge that
classification systens that characterize B-cell [|ynphomas by the rate of

growt h didizehde speeifcily pfemenedonal azribgrisni targeting dumed gindigens {os teget

grow ng)ca{aXﬂ&hgnnﬁay*?ﬁes '%8 rtheeéu%gc):le %f c%%elf‘ic% s?./ %Qfe?ﬂ{ekérilz%rﬂeg ot [P F(%ri@ona{?)d LCL
activate prodrug forms (e.g., a peptidyl chemotherapeutic agent, see W0O81/01145) of
anti-cancer drugs to their fully active form.  See, for example, WO 88/07378 and U.S.
Patent No. 4,975,.278.

[0092]  Enzymes that are useful in the method of this invention include, But are
not limited to, alkaline phosphatase useful for converting phosphate-containing prodrugs
into free drugs; arylsulfatase useful for converting sulfate-containing prodrugs into free
drugs; cytosine deaminase useful for converting non-toxic 5-fluorocytosine into the anti-

-cancer drug, 5-fluorouracil; proteases, such as serratia protease, thermolysin, subtilisin,
carboxypeptidases and cathepsins (such as cathepsins B and L), that are useful for

converting peptide-containing prodrugs into free drugs; D-alanylcarboxypeptidases, useful
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| ynphoma bel ong in the aggressive group, while indolent | yrrphonq58 M‘[ﬁ?ﬂ'ﬂﬁje
follicular center cell | yrrphomas (FCCL), follicular |arge cell onas,

and fol | mombzw72seal | cl eaved cell |ynphomas. [01001 Non- ﬂ@ﬂgko:-,mkﬂg
Lynphomas are al so characterized by the stage of devel opnent. Stage I|:

cancer ?%?, NV YR R4 or gan
out si def%%h%dﬂlg%pnﬁn%rgg}% OL@?[ &ﬁ%‘?ﬁ] (ﬁcgﬁgesfu%uﬂ %tg’nlc:iéfl n t\/\agé gl?aﬁrr% e | ynph
node aemwmubh%ssﬁigﬁa&bﬁéasﬁfanﬂh&ufhmfﬂae@ ndftih éort dvinveming glyeosylaed t he
| ungs that hel ps breat h| ng), (2) cancer is found in only one area or

or gan oB¥osiFeEs ik fopngsH ta@"r?ée usefu rf‘éf Pwﬁn%éwsakaﬁﬁéreﬁtm% -(3)

ot her | h.no ar on,t he sane s t ave
cancer G OR{H @ﬁ%@?ﬂ iR ARE Sy Rt A Dsn PR BRI R BRGSO,
the di aphradfse ] iBeffNBer cofByrtial S&u@@%&rﬁﬁﬂiﬁﬂd at QhdP Ahiea mfroggngawnear the
| ynph node areas and/or to the spleen. Stage rV. (1) Cancer has spread to

nmor e t hahemgacetylgan phendecpiisgoups i wepackizelyy iplh  Spstdmgs. c ahidenaizely,s may
or nm n e fOU din the es ne es anyg, or 2 cancer
oo BSbadiesonh CoRmngs s dsh Saove e s e afang, ¢ ?fgﬂb%dJBdes far
avay {1 OB A0la058ARLRTE HEVRINE iBIALIaEHE 20ls [EER) PRGB! NRSeo!

B-cell malignanc I ncl udi ng non- Hodgki n omas epen “on the type
and st a@@81457-r468|(@98i])§;yAnﬁiapd3calbzytrreeramt@ates aan@xerme;mredlad deeribealdheatinon

t herapy,. also referred to as external beam t herapy, chenot herapy,

i mrunot ﬁ@r@@;veryaﬁdh%mémamow 1k nop¥tetigBpr oaches. One proni si ng

approach is ini ) e h
limted area [@?933 Hﬁﬁ% Feg(?!]gtﬂel%v% ﬁé%hfé&@.{nh%?%rmgo %he tre%t ment .
i s syst efbdmpaase Dfﬂﬁmuﬁémﬁms dmuratbsebsteneitipisece] dmbo@;amgmtaiemar e )

toxic side-effects. Targeted RIT is an approach in which a B-cell spe0|f|c
ant i bod)‘PY’@@NlQ/%gﬁéltaaﬁuP]@a% chemphenpericagenta tefinorgradigifgfore The  t her apeuti c

tential of t |} NRL b ff t
Pargots. i ncil00ly" BBt ECHTs e dBetlh i EHERR el don e 101
24 18 A@@@&ogmmﬂ&wyoza@ag RGTHLSI05540 eamtionsd, odalon yaicbergny (M)

has becone an i ncreasin requent maneuver for the treatnent of solid
t unor s, radigtheraplyushesific égémﬁt pisast (ratioimmungtberapel Pyitghle d&d}g@otomﬁd t he

di rect 0X effectaaf ¢ p The jpost, comaon

r egi rrenthdF%‘?" %[F 3 NHL ?%J]gjgl g%ﬁ‘ﬁ %Sﬁgn’inl e ng%%ledo;ﬂﬁubl c ali)?EDOncow n
(Vi ncri shdiBgbtopks &@m@%ﬁh&@maﬁ@ﬁnm%a@aﬁérﬁ‘ hegdhpi A pithdasiredd, study of
aggr essi ve, E) ear | stage NHL showed superi or result's with CHOP pl us

i nvol ved fi el[ﬁﬂﬁ?iﬂdl atGl@mOd\ﬁmpeutw eabgewt wisdfulCHOR al bae. g@@@mqre i 05

< hat TR GIRAR SHam PABCAL I 10h GRS FBEYaEh VORI POROABeos (o a

limted feeh@aciof cSrJ%@mBOQeébm\é/ﬁi'dée “Nf!&-O“ H?ci& Hbsi%zﬁﬁ%@r eReicpa, AGEQI RNl Y,
CMT has proven clinically useful or | ocal 1y ‘advanced nallgnan0|es [01021

Anot her aytoigrexapproac hadlisaxed (Trixet BmsdalaViyery SqatiboOneingt, Konegign, NJ),

and doxetaxel (Taxotere, Rhéne-Poulenc Rorer, 'Antony, Rnace), toxotere, methotrexate,

cisplatin, melphalan, vinblastine, bleomycin, etoposide, ifosfamide, mitomycin C,
mitoxantrone, Vincrisﬁne, vinorelbine, carboplatin, teniposide, daunomycin,
carminomycin, aminopterin, dactinomycin, mitomyeins, esperamicins (see 1.S. Pat. No.
4,675,187), 5-FU, 6-thioguanine, 6-mercaptopurine, actinomycin D, VP-16, chlorambucil,
melphalan, and other related nitrogen mustards.

[0096] Toxins to be used in the immunoconjugates herein include, for
example, diphtheria A chain, exotoxin A chain, ricin A chain, enomyecin, and
fricothecenes. Speciﬁcally included are antibody-maytansinoid and antibody-
calicheamicin conjugates. Immunoconjugates containing maytansinoids are disclosed, for

example, i U.S. Patent Nos. 5,208,020, 5,416,020 and European Patent EP 0 425 235.
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(CVMRIT), which pairs the specific delivery of system c radiatiq n gﬁ ?ﬂﬂ
" 90Y-DOTA- peptide-Lym 1) to NHL with the system c radiation sens £% @
ef fects OVOR¥OEGE ti onal chenot herapeutic agent. BecausepipuGiskddie

radi ation is delivered continuously, cancer cells that are hypoxic may

[ e 0Xy9Rualfy, f5 RASH | Og ghaﬂt %cafda%cps S‘,«?'és‘ ¥ 5 ab@%gl gkn?ﬁ&agacel!

cycle during t cour atment | ng cure nore di tion,

CMRIT ptﬂwlﬂaﬁw&pe@n]ﬁgmst Mrefdisgdsed Dy, thleusse%{emCNb@rgenm of,7 ME38 by
Lym 1, and second é;tlmn This allows the radi ation sensitizer to

pot ent i aK3Y,1dPnoY ¢, 2%; Gal A 1 5ﬁ§0§ﬂ@;655773b@}1§]@tl@§ 8@y.286.T, thus maxi ni zi ng
ff d, t ft studi h

Gemonat 1 at od IR ovecDByRaRy S vl AoRHGL Y?’ SRIE eFRe ot Bt (rlSof ) s

gi ven 24ad&yhoyr %ﬂtﬁhétﬁfnaﬁl ?rot&gl% %ﬂ‘; haahs CVRLT 4sS I@-‘éﬁéc%ﬂhiﬂﬁdw ?wed as

the nmost advanced therapeutic appr ach for the treatnment of NHL
ant i bodwﬂdﬂﬂlthlhb propsarate |(ISPEPD; mmuaithmhmha@é‘), féfancidamb nddrivatied tob

P e anierar (s 1 GamebyaiPudra e, %ﬁgfoq?@@sig’é@éfsg&%{:éﬁw ungrms
|y o, e @l RSk S 450 AT 60 MU0 REARRIL S oUo B

br eakdown 1 n ance sequent I nune response agalnst

sel f, i agidobiémgyl) hehgpraaediatin), ofb1s &mmﬁmm baddtiesivand @appsi 49 onvinfp-

|nnunoglobuI|n in affected tissues,_ Autoantibodies form.inmmune conpl exes
that pr éﬁ?@@@%ﬁﬁ% Resthylappdiraing)s (dijsperraniasi(scday tolgene 2i6rdisapyrattebn and
destruc n I I e rce f i ey ford
R A D

'=-d Sease%‘(alﬁp&?hhicn@hﬁ]ﬁmn@ﬁﬁtuplbm%Bt répHrdd) 89 dagteibed ghl I \Atetal fien/d Sephenment  of
effecter T cells. The pathol ogic 5 AUG 2006 WD 03/072736 PCT/ US03/ 05549
nechanlQﬁﬁ1@93tﬁégﬁnd|seé&@@ﬂhl%ﬁﬁﬁkﬁlekdﬁﬁmoﬁﬁﬂ@ﬁbﬁﬁvbﬁﬂ@dhﬂéwﬁﬁkwat|on of

bl i nor al a hani sps. 101051 Mst Qi nu eases
Pesu s gt e THODATRO S b SBipiht it hetecll e bOMTRReR ot T ve
Wi th noradEbmadehide kS LS HbAR lSé@dW@)Wl@’?@r oduced by B cel s follow ng

antigen stinulation and activation. Therefore, blocking CD22 function can

inhibit the dP&Mlcti eavalentamedifioetions 0f|thfehuw€r£g?2amuhoéwetamélsamqlmd| es.

Mor e t hap .80 di b dentified. A
o scasedigndn? et oPb B> InASEREe PRIPATEE GAE by el ShRF By ¢ e

Aut oi NMMEARYIhFE RS BfenRes CAEHEAsE bR thePMRILLEN 88 applicablte BeHedit ftffd@baﬁ@ﬁses
Coordi nat i ng Comm-dtt ee of t%e Nat i onal iﬁnstF ut es of Heggqtdh Aut oi numme
£

di seasegnedigeationn obthetantihoddar dutordiicedjintothetmolpeds biredctive targeed amivel ude,

but -are n ne co | ex di sorders su hat resu|t
On ol o AR repas et &G EC R Pette QRGBT e il el R A el BitS,
| ynphadegiih kdlectBSitle cBEhEbE tuemnelde&emﬁﬁa r‘éé‘i&ﬁé‘sm A proRHSd Qypit dTeimRiiest S-
G her illustrative autoi mune di seases include but are not limted to

r heunat oireidificationi ofi the gudibodias icomprisdsr litking tlsy sntdwidies| topore of a variety of
nonproteinaceous polymers, e.g, polyethylene glycol, polypropylene glycol, or

Q

polyoxyalkylenes, in the manner well known in the art.

S Pharmaceutical Formulations and Treatment Methods
[0099]  B-cell type Non-Hodgkin's Lymphoma is a term that is used to

encompass a large group (over 29 types) of lymphomas caused by malignant (cancerous)
B cell lymphocytes, and represents a large subset of the known types of lymphoma. B-
cells are known to undergo many changes in their life cycle dependent on complex
intracellular signaling processes, and apparently different types of B-cell malignancies can
occur at different stages of the life cycle of B-cells. At the stem cell stage, acute

-Iymphocytic leukemia (ALL) or lymphoblastic lymphoma/leukemia can typically develop.
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erythematosi s, psoriasis, ulcerative colitis, system c sclerosi,s

der mat-onmyosi ti s/ polynyositis, anti-phospholipid antibody syndrcﬁn&af&lJG 2006.
scl er odewmens/o7eé phi gus val gari s, ANCA- associ at ed vascul igdSude8wsts
Wegener's granul omatosis, mcroscopic polyangfitis), urveitis, §j6gren's

Yo el GBS n MYARAREs W PGSR it Ly

car di onyafighdiyies Of itimaflirs Basell iaslade sahk domictdaveniédlbigehphpiadugd thoesibly
include, but are not limted to nultiple sclerosis, atopic dernatitis,

t hr or abBIkiByasp-Burkitisplymphomgr ait eplit Pefoss entigen expustmepinep| develep

i i 1] inst  forgi i h.as fetal.A B-0
bl ood g BoR HHphod i Seaie (o LDnorse i nis PanBhoyy it i Byiden
Graves' egicz@RS @ypiedl ablliehigh CyhPRERAS C fargel NRIMBAQ IO fanli NEnmlNENAdiRN MRy

be used to treat any other di3order or condition in which B cells or
ant i bodlyesplane aienghiservatl.e dlliene lbred alsg  cldssificaticangysems thah spdracierizeeBeetli on.

[ 01061 The .anti - 2 antibodies herein are typi.cal adm.nistered in the
form ol gMRmHE RLbe Iate Qfgwﬁw%éi%ﬁgm%% REGHHVE Gflaé %ﬂ&’ﬂ?ﬂé@@atl}l%&f’m

chem st ) 1.hat en, i _Ci-gMnC t Fvion,
Mack Pug%rgﬁﬁﬁgﬁ%g%Fgﬁggh%gsggﬁ%xaggﬁ’E%g;gf§§h&§%%?§h a##%ﬁ%%§%$2F187, by
Bl aug, Beypimuta belbes én tier aggrasive ngoum clhitkeinflolent Bxghohas indudtefdlicybast es,
oi nt nment s, jell%, waxes, oils, |ipids, anhydrous absorption_ bases,

oi | -i n- GeBteh oot Tyigplemas, B¢ Lbi fellieyasnlarecctrl] dmephomasy paddellicBlsr vawally| ene
gl ycol s I nol ecul ar wei ghts), sea-ii-solid gels, and

sem -soﬂegi’er%a&epgﬁ‘?g}‘éc{%ﬁ%ai ning 26 18 AUG 2006 WD 03/ 072736

PCT/ US03/ 0- 53¢H00§ ar bsealodBkinP LoapheRaagee falyonthfaderddedr by ahe istpbost C, )
wat er - based sol ution suitable for “admnistration by the intravenous (i.v.)
route. WpeelepaeEnStaasiloeanger is Heunshini apdidersslysiphiriede ajeay@niniosHy ¢ arereor

phar maceutical .fo | atjons c vary midely,. i..e.... fromless than out
b Tog ot B glbh B8 MMe I Red s foigin h8 S 5 808N o
by wei ghteas @dtheWanle Bidle S 186 tdREpHRAIATHe! #hiD Yndsklel €hdvp thTBfes Mh&CREHd | es,
etc., in accordance wth phe“@cPartl cular node of adm nistration selected.
101071 Prretiingposi(®) oansenits foted imomdpione areseay cagaoowside the ymphaiodes sida

| i i Li i ncl i gns,. f i cel | es, insol.ybl
ronol ay o 22 1SRG ods ot gt AL SRR il dPes HeF aietie I T4 of fer s and
the |i k@iaphfaghl 82§ dMFRALEHQRSShRS TIT-C0MReSIs tb@kH Bf 1yl rlody 8fdak 8A both be

delivered'is incorporated as part of a Eposome, alone” or in conjunction
with a wisleaoditee dinpbtaghi.de ¢taocer veyialsochavarspetad toaharas onmrgant Rasodye or

ith other th t] i i itions. Li f i
the i nvaRRPORCSGRER i dorthOm SrhnaReUL aa] CRBE SR FHEaT Forae DohPRs
gener al logdr6l sidend it mANApINGRkH Vaher AL §08) BasPRel boEsiBdandna

sterol, slUch as cholesterol.” The 'selection of lipids 1s generally guided
by consilgerhtiodes négr thesy. qrefpo901{R) saiwes; haxcsmteddatoi dnily yonandgst atgkide tthe of

the hposones in the blood stream A variety of nethods . are avail able for

or epa | TGRER FUrBE TR Hodss R o0 s DR AR YBI e | Anm Pov.

Bi ophys. Bi 0qg91]9 4@hfehP3htment options of B-cell malignancies, including non-
Hodglkin's lymphomas depend on the type and stage of malignancy. Typical treatment

regimens include radiation therapy, also referred to as external beam therapy,
chemotherapy, immunotherapy, and combinations of these approaches. One promising
approach is radioimmunotherapy (RIT). With external beam therapy, a limited area of the
body is irradiated. With chemotherapy, the treatment is systemic, and often adversely
affects normal cells, causing severe toxic side-effects. Targeted RIT is an approach in
which a B-cell specific antibody delivers a toxic substance to the site of tumor. The
therapeutic potential of RIT in patients with B-cell NHL has been shown using different
targets, including CD20, CD19, CD22, and HLA-DR10 (Lym-1). More recently,
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U S. Pat. Nos. 4,235,871, 4,501,728, 4,837,028, and 5, 019, 369. B%lﬁﬁlmﬁléhe
“anti bodi es of the present invention can be adm ni stered al one or “i

conbi nat i W@ 0&0f373et her therapeutic regi mens. For exanpl e, pcodshgosase of
B-cell malignancies, such regines or therapies include chenotherapy,

r adi oi ni, ]gag eam: t4.0N
(conbi neIchIﬁ‘Bﬂlga ?ﬁdﬁﬁﬁher‘%gk%%gﬁ) i ne m)%% ??}%ﬂlrl%rgl ol nérﬁgg?r%gapy
(CVRIT) irestinedy b kblEGinedre, r&dolﬁlc]!uﬂesﬁﬂﬂimsminzaﬁon ef eancdiherdls byhrugntnd CD22
anti bodi es of the present invention can_be conbined with CHOP

(Cycl opﬁl@s@F@TﬁY@M@ﬁf@i péi 6hopetberapn - @k@d@?ﬁ Cemnm rhamaotlsrany @gimeEd| one)

th mot h h
- addi Bor oot o KBy 18 B BRI PR AR R bR bl AP SifbighatP o™
conbi ”atP'réﬂhls}Uh& chﬂdrqrcorﬂﬂﬁatmdﬂ@ﬁp Imqhh&blﬂge@@tud v @ Loraasiie, - D2 and

ot her anti-CD22 anti bodi es, such as" LyrnphoGC deTm (I munonedi es, Inc.) or
LyrrphoOstalge\NED sigwend Saperiox awpilts, wisheCHOR plus| invobradg§ieldf radimsionuever e

18: 997- t al | Ca h 33 33314
15,57 105 SR B B el oSS BEREED: B8RS
alL, TU7@EJ01&§%Q§&MA@ b3 2adiRi QIO ex RG] beddn rRBtiorNOS: o ngr BBablitAftd in

6, 187, 287 6, 254,868. 27 18 AUG 2006 WO 03/072736 PCT/ US03/ 05549

[0109] THigh idosentto ve Timied neepios uﬁyhallmdybevlﬂlq)ll*ﬂyibdm mastpbwitkspread.wi t h

Q her thera ut oi nunune, di sor I | ar.. enbodi nents,. the
subj ect 4°§° E’i&t(gw \%m‘f?@ CHACALES IOPEHJéP?} ?‘Pﬁ’%ﬂ‘%@% | as with an
anti-CD20 ant y ( or an

:, gbl -infl amnﬁ'gdrag dr%glglg 3 cu&éﬁt'{%@{“ﬁ%%g E&J{-)Plﬁg $ i 8?%%@% partl cgé%g

odi MECMRIT)hevhidt peind $hd epdufid deiateeyl df rsyaeaoe dadiaiomi(e.h. TNeDPMadsent
invention will have CD22 expressed on their malignant B cells. Thela%r esence

of the @eRtdwhymgeriocdHLuwitedhe Fystseic pydiatiem sesiizing Afrdt a5 an &

i mrunohi gbel ed)
anti - wf%gﬁ%ﬁ%%%%%ﬁya%%@c?f C%e anti ?a?éﬁﬂohgg |dtg?g%§§ F&Fﬂ’ Duglﬁséea%{:l on can
be adm ryelt efaareUsipbgic ifMeaniypang, oﬁp&é@%z@ﬁg]ﬂdmrﬂdﬁﬁéraiﬂve iG,/Vghast ofg, but
not limted to, intravenous, intra- arterial, intraperitoneal, oral

i ntral yrfb%é’@ﬂ@yclenﬂmﬁ@ufx&}fse pﬁﬁrﬁaﬁ@ﬁmdﬂ%w@m a%fé@dgiel‘f aft 24P Rnasal

adm ni st I@ﬁil r gp l&i—x_%[‘ S,EHTL ﬁtr@(Honls
vi a bol u(g or? r?\‘flﬁier?u e&ﬁ% u§5|t’o oveIr)e ?ic teaf etl g ? uc rHéls contl nuous

or bol uspy {ifingsi This a@m@ tms rddiitioR RnWBLE. to |}i®td§ﬂ:1hﬂ§r sp@errgize whBr atghbsigdsrent s,
t he route of adm nistration is b§ subcut aneous i njection. The dosage

depends t@igetedebsh RE Ty thus fr@a:ﬁpnme @@@génd)mmwzmr - BSeeral maieEnancy
or autoipi ”f[ ﬁu&% Qﬁsgg}ategiﬂt p%?ﬁ%xs wh {B’%Hé trécﬁzﬁionpsrﬁﬁfesﬁéreat ment

hi story, = rea ors typica
(Taxol) was given 24-48 hours after RIT.

[0103] Although CMRIT is currently viewed as the most advanced therapeutic

approach for the treatment of NHL, the antibodies of the present invention alone have
been demonstrated to provide superior results both in terms of tumor volume reduction,
cure rate and overall survival, when tested in the well accepted Raji and Ramos
lymphoma xenograft models.

[0104] Autoimmune diseases are caused by a breakdown in self-tolerance
leading to subsequent immune responses against self, including the production of
autoantibodies and deposition of immunoglobulin in affected tissues. Autoantibodies
form immune complexes that promote complement —and Fe-receptor mediated tissue
inflammation and destruction. Since B cells are the source of autoantibodies, they afford
a rational target for treatment of these types of immune-mediated discases. B cells also

can present antigen and regulate the development of effector I cells. The pathologic




considered by a skilled physician. For exanple, non-Hodgkin's | i@pg{]@r@@
patients or patients with autoi mmune di sease may receive from to

about 1500008b12236) Aeek, specifically from about 100 to abpyiysdfHRese

ng/ m2/ week, nore specifically fromabout 150 to about 500 ng/n2/week of an
am - CD2 d d | b 121 I nitored
by st ané Q&géneé?r? %fl. 1g‘gseesg@ga %’% %ﬁél raP é% o nv[gp% {’Ih%ﬂ%g?ly ﬁ@?ltag?of
B-cel | ﬁmd;egmmqmgmgﬁwhmgﬂlgcul ar aut oi nurme di sease. For exarrpl e, in
the case of B-cell nalignancy, tunor regression (e.g. tunor size in the
case of ' sol |[Q105]errM§)$t eifeirphunotdigasest rasili ddmt Dngu@-a@etalvé’tedrb}bffh@l op5| ed

ti ssues u anti bodjes c e .nonit 0113 il.e
vent: BiChEGor At B Bl h SPER ArROHE B0G HAGpdics ey Bggtesd S '
under st gag fdm%lﬂg&t@h'm%ﬂm; Qf‘h&h@ﬁe"[thefe@&%”iﬂoeﬁ | 923 Intbiibge | n
veterinary nedicine or exa i ne malignant ['yrnpRoma occurs
freque nt:eirymhmblt e pestuction af antﬂambss lmWMuﬁg antd»raacm;la antbddied. sMomsthtuo SO uman
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et al., J i muno 4 (1993) ,and U. Pat 484, 89 al so
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D22 ver thyro1d11:15 and cardiomyopathy. Other diseases associated with antibody production

include, but are not limited to multiple sclerosis, atopic dermatitis, thrombocytopenic
purpura, agranulocytosis, awtoimmune hemolytic anemias, immmune reactions against
foreign antigens such as fetal A-B-O blood groups during pregnancy, myasthenia gravis,
Type I diabetes, Graves' disease, and allergic responses. The methods of the invention
may be used to treat any other disorder or condition in which B cells or antibodies are
implicated including, for example, transplant rejection.

[0106]  The anti-CD22 antibodies herein are typically administered in the form
of pharmaceutical formulations well known to all pharmaceutical chemists. See, e.g.

Remington's Pharmaceutical Sciences, (15th Edition,'Mack Publishing Company, Easton,

Pa. (1975)), particularly Chapter 87, by Blaug, Seymour. These formulations include for
example, powders, pastes, ointments, jelly, waxes, oils, lipids, anhydrous absorption
bases, oil-in-water or water-in-oil emulsions, emulsions carbowax (polyethylene glycols

of a variety of molecular weights), semi-solid gels, and semi-solid mixtures containing
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for prdgls. iﬂau:anosmmmm dri9l, 7R8 06 3BT,028 hﬁaﬁ;mg’slﬁaman non- Hodgki n' s
| ynphoma. ( NHL xenografts utilizing the I'ynphorma cell_ lines Raji and
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malignancies, such regimes or therapies include chemotherapy, radioimmunotherapy
(RIT), chemotherapy and external beam radiation (combined modality therapy, CMT),
combined modality radioimmunotherapy (CMRIT), or cytokines alone or in combination,
etc. Thus, the anti-CD22 antibodies of the present invention can be combined with
CHOP (Cyclophosphainide—Hydro:;;ydoxorubicin—Oncoﬁn (vincristine)-Prednisolone), the
most common chemotherapy regimen for treating non-Hodgkin's lymphoma. In addition,
the anti-CD?22 antibodies herein may be administered in combination with other
antibodies, including anti-CD19, anti-CD20 and other anti-CD22 antibodies, such as
LymphoCide™ (Immunomedics, Inc.) or LymphoCide Y-90. See, for example, Stein\ et
al., Drugs of the Future 18:997-1004 (1993); Behr et al., Clinical Cancer Research
5:3304s-33314s, 1999 (suppl.); Juweid et al., Cancer Res. 55:5899s-5907s, 1995; Behr et
al., Tumor Targeting 3:32-40 (1998), and U.S. Pat. Nos. 6,183,744, 6,187,287, and
6,254,868. |
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Gat hersl%earg N4([])%D. Both cell lines stained for CD22 expression by ow
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anal ysi sdwsiistgrtiRgjis bpsubdRameeuLRdcEoNEThEsHO0AELNES of akﬁs%ﬁgéeaﬂgou“ y
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| abel ed "/t T B &regsd theell malimmayeorTarieinodng diveasef ife pattents box, afgel. 1

~LG/ ; it i ndi SS s perfaorned utilizing seriall
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t he to about 500 mg/m*/week of an anti-CD22 antibody as described herein. ;
[0112] The patients can be monitored by standard techniques known in the art

to follow clinical indicia of B-cell malignancy or the particular autoimmune disease. For

example, in the case of B-cell malignancy, tumor regression (e.g. tumor size in the case of

solid tumors), the phenotype of circulating B-cells or of biopsied tissues using anti-CD?22

antibodies can be monitored.
[0113] While the invention has been discussed with reference to human

therapy, it will be understood that the antibodies of the present invention also find use in

vetertnary medicine. For example, feline malignant lymphoma occurs frequently in

domestic cats, and shows similar characteristics to human non-Hodgkin’s lymphoma

(Bertone ef al, Am. J. Epidemiol.156:268-73 (2002)). Similarly, dogs are known to
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turnors that (figd) CONplE! ol ad! ERSAYNRICaE qRsIAE 38 the IMMPIng Nealume of
zero. Tunor responses were categorized as follows: C, cirre (tunor

di sappedingtingechngiles. not regrow by the end of the 84 day study); CR

conpl ete regression (tunor disappeared for at |east 7 days, but |ater
regrew); PR, partial regression (tunmor vol unme decreased by 50% or nore for
at least 7 days, then regrew) . 1QiZdJoplatistical 4nalysis. Differences in
response anong treatnent groups were evaluated using the Kruskall Walis
rank sum testgrig|h toemhRsasNsevAlaBReskeas roffed to PRhe GRamales wenr esed.
Survival tinme was al so eval uated using the Kruskall Walis test, Tunor

vol une weeordingpter sunafactrer sEnsyUFtens: tRissy Rtheryisyindigated) | Ingd¢iHon tPgay
54-57), an t th nd.aof fthe. stud day 84). . |: ! ificed
due to meglfﬁ?%laﬁttﬁﬁﬁ%sgﬁsué‘séletfﬁgow %Xa\}léflﬁsﬁehy\?\géoégrpgﬁ%%gomg)gﬁg%d used
in the aRAbYS BB0-7 AITRIC 1A d¥BssR Wb SHBANMY Shay 1ef obt¥iaed &nacthsasmesed t o
test for differences anong treatnent groups. P values are two-tailed and
r epr eserype KalimonColtdctipn.Roddle, PHdt ection for nultiple conparisons is
provided by testing only within subsets of groups found to be
statistically significantly different. Results Scatchard Analysis [01251
Scatchard analysis was utilized t@gass@ss the binding affinity of BB22-7
and the nunber of CD22 receptors on Ranps and Raji cells. The cells were
assayed for maxi num EmdustipnpdeaertDmoRndanal agfikofkesoci at i on const ant

LAz a].
(Ka) and i Yanher of nti podj es_.bound C T u sho Lo, Tabl e
1 are the avg@ib@ of CR’@Q’pé‘Pﬁﬂr‘Péﬁ S (@SW§770%§’A@%%6me%
PCT/ US03485549 ek fmdols RABAMEHER SR (14GNGSHB22-22 (IgA), and HB22-196
were produced according to the method of Engel ef al., J Immunol 15:4710 (1993) and
U.S. Pat. No. 5,484,892, See, also Tuscano ef al,, Blood 94:1382-1392 (1999). However,

other methods may be used. Briefly, the HB22 mAbs were produced via hybridoma
techniques using a mouse pre-B cell line 300.19, stably transfected with full length CDh22
cDNA, as the immunogen. More specifically, thirty-three mAbs reactive with CD22 were
generated by the fusion of NS-1 myeloma cell with spleen cells from Balb/c mice
immunized three times with a mouse pre-B cell line, 300.19, stably transfected with a full-
length CD22 cDNA. Hybridomas producing mAb reactive with mouse L cells transfected
with CD22 ¢DNA, but not with untransfected cells, were cloned twice and used to
generate superpatant or ascites fluid. mAb isotypes were determined using the Mouse
Monoclonal Antibody Isotyping Kit (Amersham, Arlington Heights, IlL.). IgGmAb were
purified using the Affi-Gel Protein A MAPS II Kit (Bio-Rad, Richmond, Calif.). The
HB22-33 mAb (IgM) containing euglobulin fraction of ascites fluid was precipitated by
extensive dialysis against distilled water and was shown to be essentially pure mAb by

SDS-PAGE analysis. As disclosed in Table Il of U.S. Pat. No. 5,484,892, mAbs HB22-7,
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reat ment @ buts Hhb CRE 0. e %ﬁ%‘?ﬁ%ﬂﬁaﬁi%% P8 27 01600
5 6 5 SHBR-20h8HBE-43 Didd tddd2y Qlbs® 012th3 sddie efhdHl buTB21) 6R4lts of the- )
071701 75 4 092101 4

epitope-mapping of these and other blocking antibodies are disclosed in Tedder et al,

Annu. Rev. Immunol. 15:481-504 (1997). Unlike other anti~CD22 antibodies proposed for

therapy, the blocking antibodies of the present invention bind to an epitope within the first

two Ig-like domains of the hCD22 amino acid sequence.

EXAMPLE 2

Raiji and Ramos Lymphoma Xenograft Trials

[0118] This example describes the results from our independent Raji and
Ramos lymphoma xenograft trials. Nude mice xenografts are important tools for
preclinical evaluations. Nude mice bearing hwuman non-Hodgkin's lymphoma (NHL)
xenografts utilizing the lymphoma ceil lines Raji and Ramos have proven utility for
evaluating efficacy for treatment of NHL . (Buchsbaum et al., Cancer Res. 52(23):6476-
6481 (1992) and Flavell et gl., Cancer Res. 57:4824-4829 (1997)).

Materials and Methods

[0119] Reagents. Carrier-free Ny (Pacific Northwest National Laboratory,
Richland, WA) and ""'In (Nordion, Kanata, Ontario, Canada) were purchased as chlorides
in dilute HCl. Lym-1 (Techniclone, Inc Tustin; CA) is an IgG,, mAb generated in mice
immunized with human Burkit’s lymphoma cell nuclei. Lym-1 recognizes a cell surface
31-35 kD antigen on malignant B cells, and reacts with greater than 80% of human B cell
NHL. Lym-1 purity was assessed according to the specifications that required greater
than 95% pure monomeric IgG by polyacrylamide gel elecirophoresis. *°Y-DOTA-
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when reoartiasdin g PA] st S DG R Sl St L ST B b Y ab
to the Séﬁt&lagcgfgﬁﬁyggn’?ﬁnﬁ%i And Mt depatd (FR¥hed BL TeddriRg hdAibusby , 24

hours prior (10% si mul't aneous (25% treatnent groups. en exam ni ng
the degr 6satshande §podwe of NY Acad Sci. 51:660 (1947)). Briefly, HB22-7 was labeled with

1251 by the chloramine T method (specific activity of 1.1uCi/png). A competitive binding
© assay was performed utilizing serially diluted, unlabeled HB22-7.

[0122]  Mouse studies. Female athymic BALB/c nu/nu mice (Harlan Sprague-
Dawley), 7-9 weeks of age were maintained according to University of California, Davis
animal care guidelines on a normal diet ad libitum and under pathogen-free conditions.
Five mice were housed per cage. Raji or Ramos cells were harvested in logarithmic
growth phase; 2.5-5.0 X 10° cells were injected subcutaneously into both sides of the
abdomen of each mouse. Studies were initiated 3 weeks after implanfation, when turnors
were 28-328 mm°. Groups consisted of untreated, 125pCi of RIT alone, 1.4 mg of HB22-
7 alone, or the combination of RIT and HB22-7, with HB22-7 being administered 24

hours prior, simultaneously, or 24 hours after RIT. To minimize ambient radiation,

31




(ranking cure better than CR better than PR) in all treatnent ﬁrwz@ usi ng
the Kruskal Walis test, the differences were statistically sib IA ; ﬁu’
(p- 0. 01)wWa@mdrvisdual conpari sons agai nst untreated cont r@Buskensssal |
statistically significant (p<0.05), with the exception of RIT alone

(p=0.0 n 22-7 0l Y@ 4 4h ' L1, OB ) _§‘ cpnpari son
of onl 3}% %@Pg\}"l’é I%t 05153%‘%9% IErgfr%(r)u]‘ p@gé%ﬁﬁéﬂaﬁ%ar%?n%%}%\] %‘%a%%ﬁﬁgggé(# %s not

si gni f iag@kicy wedkfyftB&eatter(p=0 18), the CMIRIT groups treated v~ith HB22-7
simul taneously and after 24 hours had the best observed pattern of

response. | i0¥3dst i Aghyritidel BifepTunenvelumsi was calqpixpedrasesaabataby thee

hi ghest, cure rate 79 . Wwhi_c S a significant | npk¢ en ...conpar ed
to t hefﬂwaéaé’%g‘e‘@éﬁﬁfﬂs&dé @ﬁgﬁr\l\%‘s)ﬁ aioggﬁlbc‘?’ﬁ‘f%ré@oéaxéeﬁf@gP @S iﬂ%&and cure
rates I ' { M v thent. Ngegndudr t he 84
day st E%?B%gra%'%% %@E gﬁgne:ldzg/% lg‘l?er? lgi}ftnfﬁjri ghafggﬁgﬁgﬂ Yc%reql' alnoneegr oupsr wer e

al i ve rebpeetwasedalouldidd Garr @ach) grolp onheacBTday)d teasurareertt; gmoarpshat kadr vi val
increased to 67 md 50% when RB22-7 was adm nio%tere si mul t aneously and 24

35 18 AOWPXSOE, regipgsed Jyeny oyt joUys) pBelnmg of FEier s Uppkfesipanpes were
reSPeCtLYBb o NANBIS: &1 rﬁﬁﬁ’&'di%@b%ﬂ?d;@ﬁ%fgﬁ' rﬁ‘é@%ggggo e lefl@iokigant  (p<

0. 05) for=conparison of a?‘?fg r oups. t e rate anal ysis,
conpar iglofay ﬂﬁd}fgy OR, \¢ainplete tddeesRoh (gﬁ@@tp(ﬁsa(p@ba&e@ ifst deast Fwas, it datef | cant
di fferences (g= .41), however the best survival in these groups V\%S

consi stregnew); BBspanfiebirogrrssiopdpmnor vadume slaereried thyr 2o ox ep@e 195 auleeknkous or
24 hours after RIT. [01331 The best overall survival, 76% was observed in
t he gro‘fﬁ’ﬁs’t % "W‘rth HB22-7 al one, a significant difference when

conpared to fertgeat aeaaRIT HhallsRsmODHrenced G gfdpbﬂse[ﬁﬁ&fglﬁéﬁﬂﬁh@é@gpﬁ and

non-hemat ol ogi c toxicities were assessed by bl ood counts and nouse
wei ght swerceypleetelwsing tidKeuskell Mali) rank\Ban derdl withahe rasponsgdirdesed a5 2o3S, R T

treat ou werg at 14-20, and 10:; 14 days respectivuely.
bl at el Gt CRovaF 6o, Su st st i hERERR T el P
r espectyqigin¥ -Wag%mgggd%'ﬂg tﬁﬁ?@r(ﬁhﬁ? moRBH [EryWel®) Casstht @a) 557K and at
observations in previous studies that utilized 150uC of 90Y-

21T- BADhk e bf tikheudyefiday 8#pdf an tuimiat ivay sastifiRed dusty thoor-aglated saussg, the
co-adm ni stration of, HB22-7. hemat 0l ogi.c .toxjcity was detected i.n mce
Freat odloi YHORBIES FAaieg A arAAaN ySrU e ARHGTL 6] BT T PoRgumraoen ofl
treat U‘gf&eriﬁ&é’%{% u&é‘&/ﬁyatleﬁ?oﬁ Hi%ﬁeréﬂ@@gzmﬁoﬁ% eMRenteib@%t PaRLRL hrdiRel-ailed

monon ar cell nadirs (data not shown). Non-hematologic toxicity as
assesseshdyeprdsanigths rominaysealwes. Fhotectiomdfonasulfipleremparisenselquirvalehbyi n al |
treatnment .groups .(Figyre 8).. There re no .deat.hs. dye to toxicity in any
treat rre)f?ﬁmg% 6@3@.’1&1@ -Sﬁ@?}ﬁ%@ﬁf?‘@gﬁﬂﬁﬁﬂa?“ﬁ? Yﬁ’&@%‘%ﬁﬂ& %%‘Bséﬁfn(sl%l Bl ood
and whol e body cl earances of 90Y- DOTA-peptide-Lym1 in Raji-tunored mce

with or without HB22-7 were simlar (Figure 9). The bl ood bi ol ogi cal
Results

Scatchard Analysis

[0125] Scatchard analysis was utilized to assess the binding affinity of HB22-7
and the number of CD22 receptors on Ramos and Raji cells. The cells were assayed for
maximum binding percentage (Bmax), disassociation constant (Ka) and number of
antibodies bound per cell. The results shown in Table 1 are the average of two

experiments.
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RIT alo-ne, and 2-2, 2.4, and 2.0 holu-s for the 24 hour prior, TI/2 (X
was 1.4 hours ~- simultaneous and 24 hour after groups respectively @1&@
bl ood bi o¥8¢geR&736T1/ 2 P was 127 hours for the RI T al one mﬂumgmﬂ;gﬂlé 7 A 5’
and 103 hours for the 24 hours prior, simltaneous and 24 hours after
groups respectively. The whole bOdyrF-E?#(? was 246 hours for RIT al one and
207, 207, and 196 hours for tl-le rs prior, sinmultaneous and 24
hours aflt FARAMIDTEReSpectively. The addi Cepmigds BB22-7 to RIT did hot
change| the cpgppacokinetics of @hy- DOTA-pepfide-Tym T, 36 8 AUG 20D6 WO
03/ 07236 PCLLUSO3/ 0, 5549 Drs S] 01361t RajT—xe ratt, Sstudies; were
desi gn,ert(‘rulel%grmﬂe -t-he ég‘?:ﬂ) d,_2l AL 11]1322 ﬂﬂﬂd% generat e
additi ve_or eBﬁergj stilc effect s9%B8n _conbined with Rl 198386 enhance
apopt osi s andKer DNA damage 1.Bd0OSEK BY | ow dose- r at®95 AUDM i®n. The Raj i
xenogr af t mulledwestse rfodel has 1pgowen useful |when usedd3@noassess toxicity
and efficacy of RIT using "Y-ZIT-BAD-Lym 1 R T alone (O Donnell et al .,
Cancer Biotherapy and Radi ophannaceuticals 13:351-361 (1998)). Responses
in this pre-clinical nodel translated into significant efficacy in human
clinical trigi126]O Doedakchatd @lalysisAlThblea Gevealddasneat: B old derdad®@0) ;

O Donnel | et al, J. Nucl. Med. 40:216 (1999 (Abstract)%. [01371 In the
st udi esthgawartiep ol HE22+hpstitodiaspioand perccedld and Borxotind h@ falst incremse2in kb

HB22-7 tOp.Y- A-peptide-L | (1 25uCi ) enhanced the efficacy of RIT
wi t hout %Oﬁr]ﬁfﬂcﬁ%ﬁ‘%}lﬁ%% E%ig}yr.egﬁfrcgyﬁc%us Raji xenograft studies with 150
and 200~t G of 9'Y-21T-BAD-Lym 1 generated response and cure rates that

;V\?re conparable to those observed in the present study (O Donnel et al.,
(1998), supr @HroleThedPBofaddigrdose of 90Y_  DOTA-pepti de-Lym 1 was chosen

b d. th i t udi i he 21T-BAD |i nker.. WJ th i
ctud es wi ¢ nIGZH BATRBHEhoLr V6 L GSPouRy | BHCy GHoenEtOsOBSE o
dose, t h@ofdupies foti%ﬁnaﬂ&aw_ﬁg mg%&%§%§¢mt heg i ATiHMAH-KB2EH72 woul d

be synergistic of additive wth R T and ower dose would allow for
better &3B22Sent pafformdie§ertybipbchmys dke isecithresicefwdrh sacrificatysedioned| | zed a

"y phom e BRI e R G €5 oG RSTAD WP HRBVAr A0 GG P3¢
enhancedidapat herleabadal) Rieald HAhaY @&h&@%ﬁ%ﬁ%@gﬁtﬁ% ReAh Rl Shike

| eading 'to d@ nore fav e brodistribution. I unor -speci fic uptake
was not andgseisstdldcaliddibaiih thenRathostustarely miteh & Hisotargeting sprlpfis benstdpsér ved

o ol SR B R AR T TR D,
nadi sl Q10H0HER2 . Mk £HO%eN: KRS AR o UL Ay dapepr o . o

(1999) ) corfthibutettn ¢lat appatentbdaiaftarpBaR-of Ritnkdsl zed was enpiric, however, it
-was based on the anount that

b
H

Efficacy of RIT and CMRIT

[0128]  The initial trial (081500) utilized 125 uCi of E.’OY-DOTJ-‘&—I:iE:pt:icile~Lym-
1 alone or in combination with HB22-7 (1.4 mg) given either 24 hours prior,
simultaneously, or 24 hours after RIT, (Figure 3). In this trial there were 5 mice per group
with the exception of the group treated with RIT alone, which had 9 mice and 5 vntreated

controls (mouse numbers are tabulated in Table 2).
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was shown to be effective at inducing apoptosis in vitro and extra$glatiqg
this to the nouse nodel. In addition, when fornulating the dose o Hb 20
consi der std @7ems gi ven to the equival ent (when adj ust ededgusdaesuosurface
area differences in humans versus mce) dose of Rituxinab'o used in human
clinical trials. The approximtion i@léae Ri tuximabo 37 1 8 AUG 2006 WO
ed based on the fact that this is

03/ 072736 PCT/ US03/ 05549 dose was
the only Tgkpd nAb avail abl e t hatrrRagmede@esghE at ed ef ficacy for the
phorma, granted, the optinal ose of Rituxinmab" is

treat nent of Iym : . .
BT o e b b R ang P22 7 [RGB T o "ehe. ef

cur r enfty—umdef
of HB2pR-7 al one, com 22-7 he eff
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26t her td@atment|gPoups. AGain, se
i ndepepdent tri alls generatled highly consistent results wth a del ayed
initial tunmor volune stabilization, and then tunor volume reduction
begi nni ng approxi mately 14 days after treatnment. This translated into the
best cure and overall survival rates observed in any of the treatnent
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groups. [0147012% coAslprsdicted frdre santlirbRai senopfaft kedmsesitnt Y-AVEHBADN, when
adm ni s ere , hav een denonstrated to provide su i esu| ts in
terms oi ﬁh"@ g e MgHmal pest typgr aﬂﬁ%éﬁ%&ﬂmfﬁﬁ ﬂoava%rl

|
S Iogp W:B e gg&tg?]sg{%oﬁ : % gﬁ e f%rg ;g@;éli}%graﬁg Glostdd RE ORI T T mhirs: ﬂyfnsl (ny yently

and HB22-7 (CMRIT) demonstrated greater and more sustained mean tumor volume
reduction, which was greatest when HB22-7 was administered simultaneously, and 24
hours after RIT. Surprisingly, HB22-7 administered alone resulted in stabilization of
mean tumor volume by 2-3 weeks, then a gradual and Sustained tumor volume reduction.
[0130]
reproducible results (Table 2). The data from all trials were compiled and, when

Several additional replicate trials were conducted with highly

compared graphically, revealed results highly consistent with the initial study, (Figure 4).
The initial tumor volume reductions were again greatest at approximately day 21 when
I—IB22;7 was administered simultaneously and 24 howrs after RIT. In mice treated with
HB22~7 alone, the stabilization in tumor growth that began 2 weeks after treatment

followed by gradual sustained tumor volume reduction was also replicated in all
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approach for the treatnment of NHL. 38 8 AUG 2006 WD 03/072736 18 AUG. 2008
"PCT/ US03/ 0S, 549 EXAMPLE Sequence Anal ysis of anti-CD22 Anti bodi gsA \%19 and
Li ght ChaM® @&d&73¢xi|izati on [ 01431 Cytopl asmic RNA was eyCrashsesis om 1-10
x 105 hybridoma. cells wusing the RNeasy Mni Kit (Q agen Chatsworth, CA).

First st g@l}ﬁ%l . | : t&&@ﬁﬁ@ @Mﬁnfé | 1.OR;,dT
pri rrerss?géllziqg) an @%ﬁ%ﬁ%ﬁ% éfgﬂa%e%@%)éo ) @iit ergljbgtglglﬁg %@%%Y One
lih of GDNAesdiffartnces wwashighydiggfitemib-ad.e0HowHeRnalgsip of folate redudionVH
genes. PCR reactions were carried out in a 100-1.11 volunme of a reaction

mi xt ur e 1B gHpsEsataens groups wva $& didarot dsmogstaye signifiewrhdidfyrences M NgdE2, 200

gM dNTP { ' | mer,, Foster Cit . of each pri.ne[r..,. 5 U of
Taq poldélﬁglﬁeééseg a?ldgg%ia g@p‘?véerse ssfgtﬁggﬁi@T&e?O%Tﬁ?Le Wﬁﬂ% %Sg&egc%a%%ﬂg or 30
cycles (B¢aled @bt thk diFRrensdin ¥&unle MdletichZinGhb QUTACNIRIT oF\Ss RV KiLEN,

Perkin Elmer). VH genes were anplified using a prom scuous sense 5" VH

pri mer (RprogwEbles andcdiffint TEBGMAGEB2T-CC alde FOC MBGGT cCH®IG BowevSEQ | D

NO 2) as previously described (Kanto alL, J. bnnynoL ,158: - 86
T005) ) ot ool uaE Bur B et o I bRl i et e PO s MR T Ll on
rimer i S T L : ~or the
o o0 it S STTMEAE T30 STt R ) 7
4) . [ 0144qditiomhtCMRET ririgiDNerevdenamath HERA-Ubting admSBesisred U8 &Bid ARho[ls ATG

e AT S ) Lol Dl e S d B o
VK e ARl SR (6l 508 HaRRaSy VLR BBl | haltTh WGy PR AR SPnee
[0146] Avipti fiineitaRORslpraad0¢ hewsafier BT (ddetbtishewnagar ose gel s using t he

Q Aqui.ck gel LJ;é))urification kit (Q agen) and were sequenced directly in both
di rections 13Y an Respongy anprpzoviatsavee foesisient with de aliigsts of Beating® usi ng

t he Per k] : }\N @b t -\ LT
ol yrrer SrLrEIA Sl SR Qe BOUARS PO LRI P RUBIBOIDA
| i ght ch8% PRedBONERMan® aSQehIene adte. TOMRICNRIY cfimpbahd ot-iall sespefscaatk

anti-sense DNA strands. 39 18 AUG 2006 WD 03/(72736 PCT/ US03/05549 [ 01471
The al i ghitemexigizehahepHBR4 N\ard il nsers el ein dtengd soed tanepusiinganeating 45%

ronocl ongl | g% Ol PSR SrohABRRE CHRRE bTps 434 AR wERERr Rt 2N

HB22- 19
(39%) when HB22-7 was administered 24 hours after RIT, which compared favorably to

the cure rates observed in the untreated (29%), RIT alone (13%), 24 hours prior (10%)

and simultaneous (25%) treatment groups. When examining the degree of response
(ranking cure better than CR, better than PR) in all treatment groups using the Kruskal
Walis test, the differences were statistically significant (p=0.01). Individual comparisons
against untreated controls were all staﬁstically significant (p<0.05), with the exception of
RIT alone (p=0.06) and HB22-7 given 24 hours prior to RIT (p=0.16). While comparison
of only active treatment groups (RIT alone, CMRIT, and HB22-7) was not significantly
different (p=0.18), the CMRIT groups treated with IIB22-7 simultaneously and after 24
hours had the best observed pattern of response. Interestingly the group treated with
HB22-7 alone had the highest cure rate (47%) which was a significant improvement when
compared to the untreated controls (p<0.05).

10132] Tumor volume regression and cure rates translated into a similar
pattemn of survival. At the end of the 84 day study period 38 and 42% of the untreated and
RIT alone groups were alive respectively, (Figure 6). In the CMRIT treatment groups,

survival increased to 67 and 50% when HB22-7 was administered simultancously and 24
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are shown in Figures 10 and 17, respectively. Figures 11-16 shovg pbpemms
nucl eotide and am no acid sequences for heavy chain VH D-JH juncti ons ‘of
anti - CO2WOBITRT6m hybri domas HB22-5 (SEQ | D NOS: 8 and B)T/UBB®34F (SEQ I D
NCS: 10 and 11); HB-22- 13 (SEQ ID NOS: 12 and 13); HB-22-23 (SEQ I D NCS:
14 and X - D 3 e : Boad oaifidahP NOS:
18 and %3%3 a@g%lf[é?és%&@%h%%@%g c;k%ucl eotl"iZﬂ%Jnéc’r %ﬂ%k!a—leducgéﬂ%gr?‘i( no acid
sequences: 0.09) tkagpapirsghiof algiroupdd Shndtaiotthe egppoise rpigrotiysinsconipagsen - CD22

Abs f hybri d HB22-5 (SEQ | D NOS:. 20 .and 21); H1322- SEQ | D NOS:
22S amrjoq%p?rlvi{qléz'; ﬂnﬂ%%*ﬂ%@lp%grﬂmg‘!d o4 reliedl %@?%Esﬁﬁ zllf)fgelefﬂsﬁé}’"‘r%ﬂh(\k%"%’% and
27): 1-EB22-33 (SEQ I.D NOS: 28 9).; - P INOS: d 3
D a0 8 el SRE vigabiers GRS bonf it kst kel TREEP wip, SO0

that spRihinistabd ¥k IRsiReimP4CR% LRARITSI ng a heavy chain with
vari abl e heavy (VH) conplenmentarity determning regions (CDRs) and a |ight

chain with vHIBAb! e Thedhst ¢l SDRyaL, Wk, avas obasrdedint thi eagupsirseadswidh| | y

bi nds t he first two. i donmains or to an epit asSPLi with the
first t%tzf’l%-arl?% agigpLticaat gi%e;;pé{cp yieq, ﬁ%ﬁﬂe%ﬁgﬁﬁgﬁﬁﬁgﬁﬁﬂg@ggmnocl onal
anti bedy that specifically binds to human CD22 conprising a heavy chain
with VH CDRs and a light chain with VL CDRs, wherein said anti body bi nds
essential |y Theciane epitope as an anti body sel ected fromthe group

consi sting of HB22-7 1-11322-23, or 1-11322-33.. 3. The hurrﬁr\cir Z@g

monocl onal affi3dbdy Hemeplags annop-heppaialegin pREitigs WRpe @msrsrdoty Bed

anti bod I 1 Ses - ne: aci e Rd H CDR2,
and VH o Egﬁ&ﬁé%mg‘gﬁtg’.r gtlﬁ%gﬁllgg%dﬂné hoci o(r%g? Bgaﬁétlgﬁlgggg of c%?m | or -,
2, wher gistrdeRegloughveed@i 11-16, Hdi10-1%0ddys hegyctiwly. WBCcarpplasles racheerzimi no < J
acid sequence of the VL CDRI, VL CDR2, and VL CDR3. of HB22-7. 5  The

hunmani z&as mppreeioaialy 2henbadylags afemireatmers respecifiehei hes WG &t P‘&H—‘lﬁi

further onprises .a VL C ri.si ] . d: HE G & fKAGSVTNDVA
(SEQ | Dn?xi%?sm%mf)"?ﬂ& GWLW%%S"‘% s & ﬁ%"h}%‘g Sﬁ‘{%ﬁh%ﬁ#ﬁ“%@?i o ASNRYT

( SEQ | D2NQB AFYY iyn2NdTRe Mematolddh: aodbiyi &fi KT ae naimhltRedby dowdmidsicaion
QQDYRSPWI (SEQ I'D NO: 63). 6. A humani zed nonocl onal antj body that

speci f i ©&8HE2%7.nd¥% hompioheic COICtC WD plesing 1a mine fpyted yaith BR22H YAEDRs and

| i ght chai i th VL CDRs,., wh i i ti ; VH
e oM B A W LA B o ase <
GTGRNYA 68EQyh R Qnedidled MBNGR¥EH el Fa@irs [PiNG not ShowAR G iRé-htfoloBicNO

46), GA TVA (SEQ ID NO 47), GLGRSYA (SEQ ID NGO 48), or YDGSSR (SEQ | D NO
49) . 41 taxigitAuGapes®d by changes in mouse weight, and was found to be equivalent in

treatment groups (Figure 8). There were no deaths due to toxicity in any treatoaent groups.

y.DOTA-peptide-Lym-1 Pharmacokinetics

[0135] Blood and whole body clearances of “*Y-DOTA-peptide-Lym-1 in
Raji-tumored mice with or without HB22-7 were similar (Figure 9). The blood biological
Tin o was 1.4 hours for RIT alone, and 2.2, 2.4, and 2.0 hours for the 24 hour prior,
simulfancous and 24 hour after groups respectively. The blood biological T1 P was 127
hours for the RIT alone group and 133, 87, and 103 hours for the 24 hours prior,
simultaneous and 24 hours after groups respectively. The whole body Tiwas 246 hours
for RIT alone and 207, 207, and 196 hours for the 24 hours prior, simultaneous and 24
hours after groups respectively. The addition of HB22-7 to RIT did not change the
pharmacokinetics of **Y-DOTA-peptide-Lym-1.
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7. A hunmani zed nmonocl onal antibody that specifically binds to t]/f
“conprising a heavy chain with VH CDRs and a light chain with

wher ei n sWiO3&AtBoody further conprises: (a) a VL CDRL ceopfisei/dagioan ami no
acid sequence selected fromthe followi ng: KASQIVINDLA (SEQ ID NGO 50),
KASQSVTNDVA (SEQ I D NGO 51), KASS@@%@(SEQ I D NO 52), KASQSVTNDVT (SEQ
ID NO 53), RSSQSLVHSNGNTYLH ( SE I 54), or KASENWTYVS (SEQ I D NO
55); (b) a VUOLCBR2 cﬂaj)ri@bgzgﬁaﬂuémai neradedgsdquedaenset éf thedardfti-ODLE he

fol | ow nrgé I\_(I,%ENRYT EQ I D NG _ 56), YASNRYTS&_ EQ I D NG _ 57 FASNRYT  ( SEQ
ID NO }3( SnRyPUlERerats piditnhYr syReISIEE sifectEmhpmenbingd pvith gt TRASNRYT

SEQ |

Sel cot e T 4B, frilor b bR AL b R RS ik R R s 1
NO 63) ,xe@@!ﬁ&iﬁu&'mdu%add@l NE pr&von, uQRDRRRuled oL dsD tdGkityomd, e &Iy HVPYT
(SEQ I D N 66), or SYPYT (SEQ ID NO 67). 8. The humani zed nonocl onal

ant i bod)Pfd?chiﬂfaﬁl 2K AD-hymsali El"ﬁﬁlqnbd@yDﬁb!meﬂWélﬁf ¢ GnpedrSgtherepwiandDR3
"o N0 AR et { B ERROCRST | Reust oD RGOSR BevA
(SEQ | D tNQislael) intdbi BB ¢t (FRECY Bn Mdm A& lini@l mm@&ﬁa@ef B NG Aer 9 A

pharmaceutical conposition conprising the hunani zed nonocl onal anti body of
claim 1Resr "@364%5ﬁ(2ﬂﬁﬁ) r&&mﬂdkeﬂ dly Jaledphled) |46 : 24 (1 PF).(AberacTihe humani zed

nonocl onal laim 1, or f or e as, a _nedjcanme 1. of the
humani zed rroﬁ!@&?ﬁnm 7 dpsertbeg i S g %ﬂ%wdmmfﬁh% a%ctﬁsa

medi camgfipf bl 9 ) O MR or
;)sorder v?hielﬂrBe% n7et pbgt]?ce)gr%AL ug%%gn ggs 'adlml)‘lne;’iﬂslfllgérélﬁn{:é1 to g%lél}l Eﬁgﬁngn an

e

fecti weithomwny cbingsdindokichpritreeidus Rejioehonalt studidsboidty 156 dnd 80A\ES 006
12. The yse of claim 11, wherein said humani zed nonocl onal anti body is a
f r agnent Xf-« a- %Qﬂpm-é gareraRskitesparse apdecine Etest th@t ayene campHRRe dpthesgi d

nae sCSbRES| e A8 AR AL R L BRSPS 65 RIS, g

18 AUG 2008°A- -1t 1 0dd Biaserd HasedDui FhddB ipY@hisid Yudite SR the THIOBADF.

<120> REAGE AND TREATMENT METHODS FOR AUTO MVUNE DI SEASES
linker. While the previous studies with 2IT-BAD demonstrated greatest efficacy with the
200 nCi dose, the choice of 125 puCi was based on the hypothesis that HB22-7 would be
synergistic or additive with RIT dand the lower dose would allow for better assessment of
these effects. The studies of this Example utilized a novel linker (DOTA-peptide) that has
not been previously examined in lymphoma xenograft models, The DOTA-peptide linker
was designed for enhanced hepatic degradation of unbound radiopharmaceutical thereby

. leading to a more favorable biodistribution. While tumor-specific uptake was not

’ assessed in detail in this study, the toxicity profile observed with 125 uCi of **Y-DOTA-

peptide-Lym-1 alone was acceptable with no treatment-related mortality and predictable
leukocyte and platelet nadirs.

{0138} HBZ2-7 was chosen based on in vifro studies demonstrating pro-
apoptotic and signaling effects (Tuscano er al, Blood 94:1382-1392 (1999)). The
treatment dose of HB22-7 utilized was empiric, however, it was based on the amount that
was shown to be effective at inducing apoptosis in vitro and extrapolating this to the
mouse model. In addition, when formulating the dose of HB22-7 consideration was giveﬁ

to the equivalent (when adjusted for body surface area differences in humans versus mice)

dose of Rituximab® used in human clinical trials. The approximation to the Rituximab®
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<130> TBA (ol d 5405.306 WD) <140> PCT/ US03/ 05549 <141> 2003-02 EJA 2 0>
60/ 420, 472 <151> 2002-10-21 <150> 60/359,419 <151> 2002-02- 2]_ gﬁ 67

<170> FawmmBE®d7me W ndows Version 4.0 <210> 1 <211> 847 pRt8ms/0BRY <213>
hono sapiens <400> 1 Met His Leu Leu Ay Pro Trp Leu Leu Leu Leu Val Leu

hopE rasgiaedyasen, i Rl GELASE P cpkdaliradRopE Belhit 1 3, 7€

du
Au
Tyr
Pro
du
Gn
Val
Lys
Arg
Ser
Tyr
Met
Val

Ar GefloRstrated 49ndRy Loy thS RrdEerdSEr Ly@pHant, Sagam&nethbl eptlrpal @we i s Asn
Gu Tyr 50 55 60" Asn Lys Asn Thr Ser Lys Phe Asp Ay Thr Arg Leu Tyr
SeRifiximabBisirrehtiBanddfived. Asp Ay Lys Val Pro Ser Gu Gn Lys Arg Val

Phe Lou Ay 85 90 95 Asp Lys Asn Lys As Thr r.lleHis Pro
H's Leu [A4#9] 106’1@@511&1/1@’5)%@%515&‘1 @%SSQS E%&é‘“{/ oﬁéﬁﬁﬁg alpe: &Y, ser
Thr G T 115 5 I I ' r @
Pr Ocog}pgnaﬁ@ E’f EUEI %‘%% aZf.ﬁ%éhl igeldt?ﬁ f%u%?gé%tﬁsﬂ%ﬁp IS%@GE% d uu
G Moo bndains ThThd @ndiWoluké FedBfioh56bséhRd +aAts TS DOBA-paptiddhemSer Cys

Gy Tyr Prolle Gn Leu Gn Trp 165 170 175 Leu Leu G u C% val Pro
Ar el@ienwAs eomalistenyayithTprevisas studies Séth ~ YSUT18ADslogmleln tps ¢ s Ser

Ph em;trghrgitu%[e?an%ecrlur%gn Ic'f 1%5;@'311%6 PBeDc?l?nrel Ig &1, 1998, supra). RIT alone resulted
in approximately 50% reduction in tumor volume 14 days after therapy. When assessing
at the approximate point of maximal volume reduction (day 21-30) the addition of HB22-
7 to RIT significantly enbanced the magnitude of response in a sequence specific manner.
It appears that the addition of HB22-7 was most effective when: administered
simultaneously or 24 hours after RIT. The distinctive pattern of volume reduction was
highly reproducible. Independent replicate trials demonsirated similar patterns and
magnitude of tumor volume reduction. The improved reductions in tumor volume
translated into superior response rates and survival. RIT alone generated 13% CR and
13% cures, the addition of HB22-7 inéreased the cure rate to 25% when administered
simultaneously with RIT, and to 39% when HB22-7 was administered 24 hours after RIT.

[0140] This is the first time that a second monoclonal antibody has been
combined with RIT, and demonstrates the potential of utilizing monoclonal antibodies or
other agents. with well defined physiologic properties that may augment efficacy without
increasing toxicity.

[0141] Surprisingly the mice treated with HB22-7 alone had impressive tumor
volume reduction and superior cure and survival rates when compared to all other
treatment groups. Again, several independent frials generated highly consistent results
with a delayed initial tumor volume stabilization, and then tumor volume reduction
beginning approximately 14 days after treatment. This translated inio the best cure and
overall survival rates observed in any of the treatment groups.

[0142]  In conclusion, the antibodies of the present invention, when
administered alone, have been demonstrated to provide superior results in terms of tumor
volume reduction, cure rate and overall survival when compared to other treatment
regimens, including CMRIT, which is currently viewed as the most advanced therapeutic

approach for the treatment of NHL.
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195
Al a
Lys
Al a
Cys
_ Leu

Asn
~dn
Phe
Leu
Met
Asn
Lys
395
405
Ile.

200
210
H s
Ile
du
Lys
Leu
Val
Lou
Hi s
Ser
Ay
Ile
400
410

420

205 Gn Trp Ser H's HHs Ay Lys Ile Val Thr Cys G n Leu Gn As

215 220 Asp Ay Lys Phe Leu Ser Asn Asp Thr Val G n Lb&%&ﬁﬂ[lﬁ/al
WaBE3Y3I®35 240 Thr Pro Lys Leu GQu Ile Lys Val pTimmsPrasBer Asp
Val. Arg 245 250 255 1 18 AUG 2006 Gu Ay Asp Ser Val Thr Met Thr
Val Ser Ser Ser Asn Pro 260 265 270 du Tyr Thr Thr Val Ser Trp
Asp Gy Thr Ser Leu Lys Lys 275 280 285 @ n Asn Thr Phe Thr Leu
Arg Au Val Thr Lys Asp GEXSWLE@O 295 300 dy Lys Tyr Cys Cys
Ser Asn Asp Val )

Adn vVal dn Tyr

Ser P]ISE aﬁh%%ﬂ'()h%ﬂ{}gﬂ%% %n VaI Au Phe Leu 340 345 350 Cys
Leu Al'a n Tyr Thr Trp Tyr H's 355 360 365
Lys (10148'}3t @ytofdhymibr RNPhrvasl axti@bied Liyem VR0 HiE 9 0F IhgbiRieam3 1375 380

Leu P 3@] Hs Ala Ay Thr Tyr SerOésIVaIAIaGIuAsn 385 390
u§ipg the @S@fl\’ﬁmK@(@@eﬁ Chetswartp, PAY Birst sixpad PN A was systheyiaed G n

3B IR ol T Y U0 28, 20

Ser Asn GAfiBerddfg 44@0) Pr @ngepl \&1 oDRIA %mtﬂawu@s uuszapas,Lxém LR S P@PY Al a
Trp, Au Qu 450 455 460 Pro Ser Leu Ay Val Lou Lys | n Asn Val Ay

Trp Asp Aeplifitationdds Vg 7@nds 5 PATO reaEhonsI ivereAbari€y suiia aA‘r(Q)—;ﬂyﬁolm ddex Trp
Cys Ser Trp.Ala.Ser Pro 48

reaction mixture composed of 18 mM Tris-HCl (pH 8.3), 50 mM KCl, 1.5 mM MgCl,,
200 uM dNTP (Perkin Elmer, Foster City, CA), 50 pmol of each primer, and 5 U of Taq
polymerase (ISC Bioexpress, Kaysville, UT). Amplification was for 30 cycles (94°C for
1 min, 58° for 1 min, 72°C for 1 min; Thermocycler, Perkin Elmer). Vy genes were
amplified using a promiscuous sense 5 Vg primer (Ms VyE: 5° GGG AAT TCG AGG
TGC AGC TGC AGG AGT CTG G 3’°; SEQ ID NO: 2) as previously described (Kantor
et al, J. Immunol. 158:1175-86 (1996)), and antisense primers complementary to the Cpi
coding region (primer Cp-in: 5° GAG GGG GAC ATT TGG GAA GGA CTG 3°; SEQ
ID NO: 3) or the Cy region (Primer Cyl: 5° GAG TTC CAG GTC ACT GTC ACT GGC
3°; SEQ ID NO: 4).

[0144] Light chain ¢cDNA was amplified using a sense Vic primer [5° ATG
GGC (AT)TC AAG ATG GAG TCA CA(GT) (AT)(CTXCT) C(AT)G G 3*; SEQ ID NO:
5] and a Ch antisense primer (5° ACT GGA TGG TGG GAA GAT G 37; SEQ ID NO: 6).
' [0145] HB22-33 light chain sequences were amplified using a different sense
Vi primer (5° ATG AAG TTG CCT GTT AGG CTG TTG GTG CTG 3°; SEQ ID NO:
7. |

[0146] Amplified PCR products were purified from agarose gels using the
QIAquick gel purification kit (Qiagen) and were sequenced directly in both directions
using an ABI 377 PlRISM DNA  sequencer after amplification using the Perkin Elmer
Dye Terminator Sequencing system with AmpliTag DNA polymerase and the same
primers for initial PCR amplification. All Vy and light chain regions were sequenced

completely on both the sense and anti-sense DNA strands.
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Val Ala Leu Asn Val G n Tyr Ala Pro Arg Asp Val Arg Val Arg %@A@ﬂﬁﬁ505
510 Ile Lys Pro Leu Ser Qu Ille Hs Ser Ay Asn Ser Val Ser L 515
520 525 Wy 83/8pePhe Ser Ser Ser His Pro Lys @u Val dn gheuRismsinp G u
530 535 540 Lys Asn Ay Arg Leu Leu Ay Lys Au Ser Gn Leu Asn Phe Asp

Ser 545 55 560, LI: : . Val
ron Aon ser 5887 70185 alBpidh g ey i i Vs i Bl e BEECRIE P ']
Val' L eundidcldilad antiicadInaR8, PE2247 AT 18CHBAL Q3VRIBI3ES3, had HI2-F90 dy

Asp Adn Val Met Qu 595 600 605 él-y Lys Ser Ala Thr Leu Thr Cys G u Ser
Asp Al srashowndn Pigirazal0 @nd 151 3epecivelar FigusesT}-1Gshowrthe phelepdee b Asn

Asn A n S L P Hi s .Hi 625 .630 .63 40 d d

or o VAlEDR T SRR M, ety I i Do Mot o BATCReE 4bY, Fard U

Asn Se rhyg?ﬂdogayﬂgﬁ-%%q“nﬂ NESS: L ég,eHBzﬁiﬁ)O( IS rO$San hhn1kqm-phr Val
er Pro u r 1l f g

Tyr Tyr e dy Arg Arg Val "~ 675 680 685 Al a Val y Leu
Ay Serl3JSEQE NOS 12 andl 1), HB21-88 (3EQ D HOGy $4 680 169 FFA0-33GSEQBY Lys

Leu Gn Arg Arg Trp Lys Arg Thr G n _Ser nd y . 705 715 720 Leu
Gn G RS 6adday: bl eIk (B IBNOSaNs pg 1o Figsey 1423 507 46 5
Val Ar r ' b i 8 - AUG
2006 %‘H@E%@L’ % d%%#%ﬂr%ﬁk@?“%ﬁgqéﬂﬁéﬁé@ %P?g gl éagl %&%Sr&{%ﬁ?gq ol g
Phe Pr ojundt®Sns @Qn# &2\ s Moin Bybridohtss PIBR2AF (SHQIDAN@SASpakl 21 X3HB23er Ser
Au Met Gdn 770 775 780 Arg Pro Pro Arg Thr Cys Asdp AsﬁBThr Val Thr Tyr
Ser Al a7 (2BQHIENOS: 22 and 23); HB22-13 (SEQ ID NOS: 24 and 25) HB22-23 (SEQ ID

NOS: 26 and 27); HB22-33 (SEQ ID NOS: 28 and 29); and HB22-196 (SEQ ID NOS: 30

and 31).
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785 790 795 800 Lys Arg A n Val Gy Asp Tyr Qu Asn Val Ile Pro Asp Phe
Pro Gu 805 810 815 Asp Gu Ay Ille Hs Tyr Ser Au Leu Ile d n 1BhaUGI0E
Val Ay Gu 820 825 830 Arg Pro Adn Ala @n Gu Asn Val Asp Tyr Val Ile
Leu Lys H's 835 840 845 <210> 2 <211> 31 <212> DNA <213> hone sapi ens
<400> 2 gggaattcga ggtgcagctg caggagtctg g 31 <210> 3 <211> 24 <212> DNA
<213> hone sapi ens <400> 3 gagggggaca tttgggaagg actg 24 <210> 4 <211> 24
<212> DNA <213> honp sapiens <400> 4 gagttccagg tcactgtcac tggc 24 <210>

-5 <2113 T § 2> <213> hone sapi ens <400> 5 atgggcwtca agat ggagtc
acakwy Al 6 <211> 19 <212> DNA <213> hone sapiens <400> 6

act ggat ggt %ggaagat 19 <210> 7 <211> 30 ) .
1. umanized monoclonal antibody that specifically binds to human CD22 comprising a

heavy chain with variable heavy (VH) complementarity determining regions (CDRs) and a light
chain with variable light (VL) CDRs, wherein said antibody specifically binds to the first two Ig-
like domains or to an epitope associated with the first two Ig-like domains of native human
CD22.

2. A humanized monoclonal antibody that specifically binds to human CD22 comprising a
heavy chain with VH CDRs and a light chain with VL CDRs, wherein said antibody binds
essentially the same epitope as an antibody selected from the group consisting of HB22-7,
HB22-23, or HB22-33.

3. The humanized monoclonal antibody of claim 1 or 2, wherein the heavy chain of said
antibody further comprises the amino acid sequence of the VH CDR1, VH CDR2, and VH
CDR3 of HB22-7.

4. The humanized monoclonal antibody of claim 1 or 2, wherein the light chain of said
antibody further comprises the amino acid sequence of the VL. CDR1, VL CDR2, and VL CDR3
of HB22-7.

5. The humanized monoclonal antibody of claim 1 or 2, wherein said antibody further
comprises a VL CDR1 comprising the amino acid sequence KASQSVINDVA (SEQ ID NO:
51), a VL CDR2 comprising the amino acid sequence YASNRYT (SEQ ID NO: 57), and a VL.
CDR3 comprising the amino acid sequence QQDYRSPWT (SEQ ID NO: 63).

6. A humanized monoclonal antibody that specifically binds to human CD22 comprising a
heavy chain with VH CDRs and a light chain with VL. CDRs, wherein said antibody further
comprises a VH CDR3 comprising an amino acid sequence selected from the following:
GTGRNYA (SEQID NO: 44), VDYDDYGYWF (SEQ ID NO: 45), APGNRA (SEQ ID NO:
46), GGITVA (SEQ ID NO: 47), GLGRSYA (SEQ ID NO: 48), or YDGSSR (SEQ ID NO: 49).
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<212> DNA <213> hono sapiens <400> 7 18 AUG 2006 atgaagttgc ct%ttag%ct
gttggtgctg 30 <210> 8 <211> 357 <212> DNA <213> honp sapi ens «80db 280
gaggt gcagc tgcaggagtc tggacctgag ctggtgaagc ctggagcttc aat gaagata 60
tcctgcaagg cttctggtta ctcattcact gactacacca tgaactgggt gaagcagagc 120
cat ggaaaga accttgagtg gattggactt cttcatcctt tcaatggtgg tactagctac 180
aaccagaagt tcaagggcaa ggccacatta tctgtagaca agtcatccag cacagccttc 240
at ggagct cc tcagtctgac atctgaggac tctgcagtct atttctgtgc aagagggaca 300

O o S B O OSSR G 8 S 5 °

Ser G heRrAcHadwiOWEMBDRS ¥id £Tighth¥inAith VI COREOwhereinI87d afibodsMarthdre Ser Cys
Lys Ala Séer Ay Tyr Ser Phe ThF Asp Tyr 20 25 30 Thr Met Asn Trp Val Lys

A n Sercoppsiseyy Lys Asn Leu Gu Trp Ile 35 40 45 Gy Lou Lau H's Pro Phe
n 8y S QIIVEEDEErg ot B S:le¥5,  Kiblrgdl 2 T L0
Leu Thr Ser JKAAQTVINDRBALSEQIDTNG: FNKAFQSTINIVASEQID NG:GIE y Thr Ay
Vol sor st 116ANE5Y AR [sG oSk 53k ASsvIRBVE R th s Ve T
RSSQSLVHSNGNTYLH (SEQ ID NO: 54), or KASENVVTYVS (SEQ ID NO: 55);
(b) a VL CDR2 comprising an amino acid sequence selected from the following:
YASNRYT (SEQ ID NO: 56), YASNRYT (SEQ ID NO: 57), FASNRYT (SEQ ID
NO: 58), FASNRYT (SEQ ID NO: 59), KVSNRFS (SEQ ID NO: 60), or GASNRYT
(SEQ ID NO: 61); and
(c) a VL CDR3 comprising an amino acid sequence sclected from the following:
QQDYSSPLT (SEQ ID NO: 62), QQDYRSPWT (SEQ ID NO: 63), QQDYSSPLT
(SEQ ID NO: 64), QQDYSSPLT (SEQ ID NO: 65), SQSTHVPYT (SEQ ID NO: 66),
or GQGYSYPYT (SEQ ID NO: 67).

8. The humanized monoclonal antibody of claim 7, wherein said antibody further comprises
a VH CDR3 comprising an amino acid sequence selected from the following: GTGRNYA (SEQ
ID NO: 44), VDYDDYGYWF (SEQ ID NO: 45), APGNRA (SEQ ID NO: 46), GGITVA
(SEQ ID NO: 47), GLGRSYA (SEQ ID NO: 48), or YDGSSR (SEQ ID NO: 49).

9. A pharmaceutical composition comprising the humanized monoclonal antibody of claim

1 or 2, in a pharmaceutically acceptable carrier.

10.  The humanized monoclonal antibody of claim 1 or 2 for use as a medicament.

11. Use of the humanized monoclonal antibody of claim 1 or 2 in the manufacture of a
medicament for treating a human diagnosed with an autoimmune disease or disorder, wherein the

treating comprises administering to said human an effective amount of said humanized

monoclonal antibody.
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<212> DNA <213> honp sapi ens <400> 10 gaggtgcagc tgcaggagtc tggacctggc
ctggtggcgc cctcacagag cctgtccatc 60 acatgcaccg tctcagggtt ctcattapf@us 2006
gact at ggt g taaactgggt tcgccagatt 120 ccaggaaagg gtctggagtg gctgggaata

at at ggggt g at ggaaggac agactataat 180 tcagctctca aatccagact gaacatcagc
aaggacaact ccaagagcca agttttcttg 240 aaaatgaaca gtctgaaagc tgatgacaca
gccaggtact actgtgccag agcccccggt 300 aatagggcta tggagtactg gggtcaagga
acctcagtca ccgtctcctc a 351 <210> 11 <211> 117 <212> PRT <213> hono

saplen <4 eu Val.Ala Pro
Ser 512 g%igéel(ggl%n\{qteﬁ% eLS%ﬁ h%mﬁﬁuge@l%%?ﬁ?n ar t1b§g¥ %ﬁaﬁyﬁe@?g‘fe@ Leu Ser
Asp Tyrcompllwezmﬂﬁo@% 20 25 30 dy Val Asn Trp Val Arg GI nlle Pro Ay
Lys Ay Leu Qu Trp Leu 35 40 45 Ay llelle Trp Ay Asp Ay Arg Thr Asp
Tyr Asn Ser Ala Leu Lys 50 55 60 Ser Arg Lau Asn Ile Ser Lys Asp Asn Ser
Lys Ser13d n Yaé ué%hﬁ“claﬁﬁ 115®heibin 68id3Rmaki8d MehodSial &RTbolifis aLBis?peéi'ﬁ% Asp Asp
Thr Ala Arg Tyr Tyr s Ala 85 90 95 Arg Ala Pro Ay Aso Arg Ala Met Qu
Tyr Trﬁm@?%ﬂﬂH n dy Thr Ser 100 105 110 Val Thr Val Ser Ser 115 <210> 12
<211> 363 <212> DNA <213> hone sapi ens <400> 12 gaggtgcagc tgcaggagtc
tggaggaggc ttggtacagc ctgggggttc tctgagactc 60

4. The use of claim 11, wherein said medicament is for administration intravenously.
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tcctgtgcaa cttctgggtt caccttcatt gattactaca tgaactgggt ccgccagcct 120
ccaggaaagg cacttgagtg gttgggtttt attaaaaaca aatttaatgg ttacacaaciy ABO005
gaat acaata catctgtgaa gggtcggttc accatctcca gagataattc ccaaagcatc 240
ctctatcttc aaatgaacac cctgagagct gaggacagtg ccacttatta ctgtgcaaga 300

gggct gggac gtagctatgc tatggactac tggggtcaag gaacctcagt caccgtctcc 360 tca
363 <210> 13 <211> 121 <212> PRT <213> honp sapiens <400> 13 Gu Val dn
Leu Gn GQu Ser Ay Ay Gy LeuSRAIENG N PGy Gy 1 5 10 15 Ser Leu Arg

Leu Ser<1%§D a Thr Sert Ay Phe Thr Phe Ile Asp Tyr 20 25 30 Tyr Met Aso
Trp Val""Arg ﬁeﬂﬂﬁﬁi%;osygy Lys Ala Leu Gu Trp Leu 35 40 45 Gy Phe lle
Lys Aso Lys ﬁe Aso y Tyr Thr Thr A u Tyr Aso Thr 50 55 60 Ser Val Lys

Ay ArgiPhe rERErTsen®erzAL SRS MeASOpSebr AutoDatunk| €rs=85es70 75 80 Leu Tyr
Leu G n Met Asn Thr Leu Arg Ala G u Asp Ser Ala Thr Tyr 85 90 95 Tyr Cys
Al a Argi1Gy mBeu(days#rsg3semoTyr Ala Met Asp Tyr Trp Ay 100 105 110 G n
@y Thr Ser Val Thr Val Ser Ser 115 120 <210> 14 <211> 357 <212> DNA

<213> H3AR> PAPTEHS/0X4F0> 14 gaggt gcagc tgcaggagt c t ggaggaggg cttggt gcaa
cct ggagatt” AAfPdaaétc 60 tcctgtgttg cctctggatt cactttcagt tactactgga

t gaact gggf,. GG g%ggggt 120 5 8 AUG 2006 ccagagaagg ggcttgagtg gattgctgaa
attaga%§g§>qu5dﬁ95§a ttatgcaaca 180 cattatgcgg agtctgtgaa agggaggttc
accatctcaa gagatgattc caaaagtagt 240 gtctacctgc aaatgaacaa cttaagagct
gaagacaakg- goattd,aiba ctgtaccagg 300

<i51> 2002~02-21

<160> 67
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 847

<212> PRT

<213> homo sapiens

<400> 1
Met His Leu Leu Gly Pro Trp Leu Leu Leu Leu Val Leu Glu Tyr Leu
1 5 10 15
Ala Phe Ser Asp Ser Ser Lys Trp Val Phe Glu His Pro Glu Thr Leu
20 25 30
Tyr Ala Trp Glu Gly Ala Cys Val Trp Ile Pro Cys Thr Tyr Arg Ala
35 40 , 45
Leu Asp Gly Asp Leu Glu Ser Phe Ile Leu Phe His Asn Pro Glu Tyr
50 55 60
Asn Lys Asn Thr Ser Lys Phe Asp Gly Thr Arg Leu Tyr Glu Ser Thr
65 70 75 80
Lys Asp Giy Lys Val Pro Ser Glu Gln Lys Arg Val Gln Phe Leu Gly
85 o0 95
Asp Lys Asn Lys Asn Cys Thr Leu Ser Ile His Pro Val His Leu Asn
100 105 110
Asp Ser Gly Gln Leu Gly Leu Arg Met Glu Ser Lys Thr Glu Lys Trp
115 120 125
Met Glu Arg Tle His Leu Asn Val Ser Glu Arg Pro Phe Pro Pro His
130 135 140
Ile Gln Leu Prc Pro Glu Ile Gln Glu Ser Gln Glu Val Thr Leu Thr
145 150 155 160
Cys Leu Leu Asn Phe Ser Cys Tyr Gly Tyr Pro Ile Gln Leu Gln Trp
165 170 : 175
Leu Leu Glu Gly Val Pro Met Arg Gln Ala Ala Val Thr Ser Thr Ser
180 185 190
Leu Thr Ile Lys Ser Val Phe Thr Arg Ser Glu Leu Lys Phe Ser Pro
195 200 205
Gln Trp Ser His His Gly Lys Ile Val Thr Cys Gln Leu Gln Asp Ala
210 215 220
Asp Gly Lys Phe Leu Ser Asn Asp Thr Val Gln Leu Asn Val Lys His
225 230 235 240
Thr Pro Lys Leu Glu Ile Lys Val Thr Pro Ser Asp Ala Ile Val Arg
245 250 255




tatgatggtt cctcccggga ctactggggc caaggcacca ctctcacagt ctcctca 357 <210>
15 <211> 119 <212> PRT <213> hone sapiens <400> 15 du Val G n{BeiuGQAE
GQu Ser dy Ay Ay Leu Gy Ala Thr Trp Arg 1 5 10 15 Ser Mt Lys Leu Ser
Cys Val Ala Ser Ay Phe Thr Phe Ser Tyr Tyr 20 25 30 Trp Met Asn Trp Val
Arg Gn Ser Pro Qu Lys Ay Leu GQu Trp Ile 35 40 45 Ala Gu Ile Arg Lau
Lys SerSlAsHLyASHP Bpr NJaTTIlﬁrMeFll %hrTWSAQla} Gy Se5(FeB5590AsBeroval Lys Ay Arg
Phe Thr_ I 'ﬁy Ser i Ser Ser 65 70°"%5 80 _ Vval Tyr Leu G n
Met AsriAs ﬁ_éb Ybﬁjasérdrrﬁsbeu]' VS&Y e ™S e@SL@’OLé% L¥yr oys Thr Arg
Tyr Asp.dl y.SAL, Sel. ﬁqrgLAgpAsxyf;eﬁrApgcam Ap g dog 105 40 Thr Thr Leu
Thr Val SesggSer 115 210> g <211>" 354 213> hono sapi ens
<400> 16 yoegotrgeage nt@c@ggagUCSé]ggaﬁQisg,gcapt;@gt;qaa@py gt alegagtc tctgtctctc
60 acciogctctg tcactggcBaoctccatcacc agtggitatt actggaactygogat ccggcag 120
ccaggaddecathndhyddat ewatigdgidt @b avt aggt ey Gae gyageadht aadt accca 180

tctct caaaa atcgaatcté2Tat cact c\gﬂbl %aca?c%?t cta agaaccagt 83¥ttcaagttg 240

ct gaathtl@aI%ﬁ LEE %elt &EP dddg é‘éd@tyaﬁ%ﬁ Gap tVadt gl%g@h%é&&gggggg 300

attacg ct t tc g ctca ctca 354 <210> 17
<211> 22%%&91;95 Eeu g aIﬁ"g gég()n %Iﬂléi n Leu Gn Qu

Ser d M%slar @lyGL¥s L(ﬁ."& MQJ GE:MSGlPrQrgSGTEr %l@l Glu Lys Val His Ile Pro
370 375 380
Lys Ile Leu Pro Trp His Ala Gly Thr Tyr Ser Cys Val Ala Glu Asn
385 390 395 400
Ile Leu Gly Thr Gly Gin Arg Gly Pro Gly Ala Glu Leu Asp Val Gln
405 410 415
Tyr Pro Pro Lys Lys Val Thr Thr Val Ile Gln Asn Pro Met Pro Ile
420 425 430
Arg Glu Gly Asp Thr Val Thr Leu Ser Cys Asn Tyr Asn Ser Ser Asn
435 440 445
Pro Ser Val Thr Arg Tyr Glu Trp Lys Pro His Gly Ala Trp Glu Glu
450 455 460
Pro Ser Leu Gly Val Leu Lys Ile Gln Asn Val Gly Trp Asp Asn Thr
465 470 475 480
Thr Ile Ala Cys Ala Arg Cys Asn Ser Trp Cys Ser Trp Ala Ser Pro
485 490 495
Val Ala Leu Asn Val Gln Tyr Ala Pro Arg Asp Val Arg Val Arg Lys
560 505 510
Ile Lys Pro Leu Ser Glu Ile His Ser Gly Asn Ser Val Ser Leu Gln
515 520 525 '
Cys Asp Phe Ser Ser Ser His Pro Lys Glu Val Gln Phe Phe Trp Glu
530 535 540
Lys Asn Gly Arg Leu Leu Gly Lys Glu Ser Gln Leu Asn Phe Asp Ser
545 550 555 560
Ile Ser Pro Glu Asp Ala Gly Ser Tyr Ser Cys Trp Val Asn Asn Ser
565 570 575
Ile Gly Gln Thr Ala Ser Lys Ala Trp Thr Leu Glu Val Leu Tyr Ala
580 585 590
Pro Arg Arg Leu Arg Val Ser Met Ser Pro Gly Asp Gin Val Met Glu
5595 600 605
Gly Lys Ser Ala Thr Leu Thr Cys Glu Ser Asp Ala Asn Pro Pro Val
610 615 620
Ser His Tyr Thr Trp Phe Asp Trp Asn Asn Gln Ser Leu Pro His His
625 630 635 640
Ser Gln Lys Leu Arg Leu Glu Pro Val Lys Val Gln His Ser Gly Ala
645 650 655
Tyr Trp Cys Gin Gly Thr Asn Ser Val Gly Lys Gly Arg Ser Pro Leu
660 665 670
Ser Thr Leu Thr Val Tyr Tyr Ser Pro Glu Thr Iie Gly Arg Arg Val
675 680 685
Ala Val Gly Leu Gly Ser Cys Leu Ala Ile Leu Iie Leu Ala Ile Cys
690 695 700
Gly Leu Lys Leu Gln Arg Arg Trp Lys Arg Thr Gin Ser Gln Gln Gly
705 710 715 720
Leu Gln Glu Asn Ser Ser Gly Gln Ser Phe Phe Val Arg Asn Lys Lys
725 730 735
Val Arg Arg Ala Prc Leu Ser Glu Gly Pro His Ser Leu Gly Cys Tyr




1510 15 Ser Leu Ser Leu Thr Cys Ser Val Thr Ay Tyr Ser Ile Thr Ser Ay
20 25 30 Tyr Tyr Trp Asn Trp Ile Arg Gn Phe Pro Gy Asn Lys Lelf @G 2006 p
35 40 45 Met Ay Tyr Ile Arg Tyr Asp Ay Ser Asn Asn Tyr Asn Pro Ser Leu
50 55 60 Lys Asn Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn G n Phe Phe
65 70 75 80 Leu Lys Leu Asn Ser Val Thr Thr du Asp Thr Ala Thr Tyr Tyr
Cys 85 90 95 Al &@4Arg Ay Ay Ile7Fhr Val Ala Met A8p Tyr Trp Ay Gn Gy
Thr 6 268 AUGMeDOB® CiboAmSﬂmles@Pr\Faflr Tirry TValLe3e¥r58he FYe5 <210> 18

<211> 366 <2752 <213> piens .<220> 321> nisc feature <222>
173 <2233 ?f,f:g sy ﬁ%%%gﬁég@ayg Pg%lé‘gaja‘bts geﬁa%]cu[ 5‘8‘6 “%t'ggt gaagc
Ct 99096GL1,CpA0EIAGaAt 8,60, L,CRt QL aggg Eht ’fﬂlg%gase%t gal teatd; ;ggctattaca

t gcact ggeét gaagcagagc 1360 cat 9gaaaga gcetd gagt g gattggageh gttaatccta
acact gatygognt£rtacciaci 186 Baccagaggtvdic asggas aacgge atatdia act gt agaca
agt cat ccaa cacagcct age240 at ggagct ccsigcagect gac at ct gaggac t ct gcggt ct

att act isbcChagagtggatiB00r deat gat gactIlacgyytractdygvdlctizgdn gt ct ggggeg
cagggaccac ggtcac@dtc 360 tcctca®t3B6 <210> 19 <283% 122 <212> PRT <213>
honmo sdBiPeRs’ Géﬂd'@ﬁ 9 @b ARl V@ Aspely™d’at @lLe IS‘@r L@d yiPro Asp Leu Val Lys
Pro Ay Ala

<210> 2

<211> 31

<212> DNA

<213>» homo sapiens

<400> 2
gggaattcga ggtgcagcetg caggagtctg g 31

<210> 3

<211> 24

<212> DNA

<213> homo sapiens

<400> 3
gagggggaca tttgggaagg actg 24

<210> 4

<211> 24

<212> DNA

<213> homo sapiens

<4900> 4
gagttccagg tcactgtcac tggce 24

<210> 5

<211> 31

<212> DNA

<213> homo sapiens

<400> 5
atgggcwtca agatggagtce acakwyycwg g 31

<210> 6

<211> 19

<212> DNA

<213> homo sapiens

<400> 6
actggatggt gggaagatg 19

<210> 7

<211> 30

<212> DNA

<213> homo sapiens

<400> 7




1510 15 Ser Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Ser
20 25 30 Tyr Met His Trp Leu Lys An Ser Hs Ay Lys Ser
35 40 45 Gy Arg Val Asn Pro Asn Thr Ala Ay Leu Thr Tyr
50 55 60 Lou Qu Trp Ile Ay Arg Val Asn Pro Asn Thr Ala Ay Leu Thr Tyr
65 70 75 80 Met G u Leu Arg Ser Leu Thr Ser A u Asp Ser Ala Val Tyr Tyr
Cys 85 PO LoSett byl sBsItI§He Asp Asp Tyr Ay Tyr Trp Phe 3Phe Asp Val
Trp 100 %05 110 Gy Ala Ay Thr Thr VaI Thr Vval Ser Ser 115 120 <210> 20
<211> 1w 2> DNA <213> home sapiens <400> 20 aagat ggagt cacagaccca
gotcttcgta. thtctactge tctgtgtgtc tggtgctcat 60 gggagtattg tgatgaccca

gact cccgaas tiGet 9ghitgs t at caacagg agacagggtt 120 accattacct gcaaggccag
tcagactgtg actaatgatt tagcttggta ccaacagaag 180 ccagggcagt ctcctaaact

gct gat at4a@o>tat gcat cca at cgctacac tggagtccct 240 gatcgcttca ctggcagtgg

at at gggrogt gactt taetbadtcatoaicctgroc acdgiggeay 8o gcgct gaagawetd ggcagttta

ttt ct gttecagoecmggatittatagtget ettt eactcaegftaceges t860-taget gggawasadélggaact
gaaacgg"g’é't? c%‘ﬁéé&a%a@%fg‘tga%‘étmEEBtca?C?JSt A2 2O06Y tapqpstaq 13211> 135
<212> %gg HSACRYGOSC A 2/RT @PECEEFAEACTHICEF fVal Phe Val
Phe Leq;

ac:S ?Ctgig 915°9H 29y 2R AR S @ 2BEPTIg val Met Th
Adn Thr %ﬁtie acfgg% g?)agg\?afcéé 2 | r

5P acc%ﬁ 7 Arg al Thr Ile
Thr Q/S<2|.1yjs 90\I a Ser dn Thr
<211i> 119
<212> PRT
<213> homo sapiens

Phe Ile Gy Tyr

Lou Gy
Hi guG y- Lyﬂlﬂisiﬂhhe

<400> 9
Glu Val
1
Ser

Gln Gln
5

Ser

Glu Glu
10

Gly

Leu Ser Pro Leu Val Pro Gly Ala

15
Asp

Lys

Met ile
20

Trp

Lys Cys Lys RAla Phe Thr

30
Glu

Ser Ser
25

His

Tyr Tyr

Thr Met Val Gln Leu Ile

45
Asn

Ser Asn

49
Gly

Asn
35
Leu

Lys Gly Lys Trp

Gly Phe Asn Thr

55
Ser

Leu His Pro
50

Gly

Gly Ser Tyr Gln Phe

60
Ser

Lys
Lys Ala
65
Met

Thr Leu Val

70
Leu

Thr Ala Phe
80

Cys

Ser Ser
75

Ser

Lys Asp Lys

Glu Thr Glu Phe

95
Gln

Ser Ser
85

Gly

Leu Leu Asp Ala Val

80
Met

Tyxr
Ala Thr
100
Thr

Ala
105

Arg Gly Arg Asn Tyr Asp Tyr Trp Gly

110
Thr Val

115

Ser Val Ser Ser

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

10
351
DNA
homo sapiens

<400> 10

gaggtgcage
acatgcaccg
ccaggaaagg
tcagetetea
aaaatgaaca
aatagggcta

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

11
117
PRT
homo

<400> 11

tgcaggagtc
tctcagggtt
gtctggagtg
aatccagact
gtetgaaage
tggagtactg

sapiens

tggacctgge
ctcattaage
gctgggaata
gaacatcagce
tgatgacaca
gggtcaagga

ctggtggecge
gactatggtyg
atatgggygtyg
aaggacaact
gccaggtact
acctcagtca

Glu Val Gla Leu Gln Glu Ser Gly Prc Gly Leu

i

5

i0

Ser Leu Ser Ile Thr Cys Thr Val Ser Gly Phe

cctcacagag
taaactygggt
atggaaggac
ccaagagcca
actgtgccag
cegtetecte

Val Ala Pro

Ser Leu Sexr

cctgtccatce
tegeecagatt
agactataat
agttttcttyg
agcccceggt
a

Ser Gln
15
Asp Tyr

60

120
180
240
300
351



35 40 45 Val Thr Asn Asp Leu Ala Trp Tyr A n An Lys Pro Ay G n Ser Pro
50 55 60 Lys Leu Leu Ile Tyr Tyr Ala Ser Asn Arg Tyr Tor Gy ValI Pr#%zﬁ@p
65 70 75 80 Arg Phe Thr Gy Ser Ay Tyr Ay Thr Asp Phe Thr Phe! ¥+l

Asn 85 90 95 Thr Val Adn Ala Qu Asp Leu Ala Val Tyr Phe Cys G n A n Asp
Tyr 100 105 110 Ser Ser Pro Leu Thr Phe Ay Ala Gy Thr Lys Leu Gu Lau

Lys Ar%fZ1%5 120 21?25V Ala Asp Ala?Ala _Pro Thr Val 180 135 <210> 22 <211>
410 <21¥> ﬂ\@z%ﬂiﬁ %ﬁ‘égs%ﬁié s Pr2400>18% Gé%gﬁt“g@ﬁb?%d’@&gaocca

ggtctt cgtasid k6L act,06, § GLOt AL IR G, LYgt A “f?} A g 59989800 af g, .t gat gaccca
gactcccaaasgtcctgcttg tatcagcagg agacaggatt 4420 accttaaccCt gcaaggccag

t cagagtgir-grastaatgat g1d agetitygois aeaatagany st8kinCeagagsagt, ctcctaaact

gct gat adsac tatgcatcca atiogctacac tggagtcest 240 gatcgcttama ct ggcagt gg

at at ggdasgiigatst clet Leyt daecaacagp captUirgsiy A39ryrgtigaagade tggcagttta
tttctgtcag caggattat8®ggtctccgtg gacgt® cggt 360 ggag§éacca agct ggaaat
caaacggdtét Algf'ag’ge g\aatlgﬁaltﬂ%t &£ip Tve21pe 628 Ep19by TBE Se212> PRT <213>

tYdatst
home sapiens <4 3 Met Qu Ser®@ n Thr @ n Vval 'Phe val Phe Leu Leu Leu
Cys Val Ser glg 5 Gy Ala His Ay Ser Ile vVal Met Thr A n Thr Pro Lys
Phe Leu Leu 2 530 Val Ser Ala Gy Asp Arg Ile Thr Leu Thr Cys Lys Ala
Ser An Ser 35 40 45 Val Thr Asn Asp Val Ala Trp Tyr Gn dn Lys Pro Ay
@ n Ser<2Bpe 150 55 60 Lys Leu Leu Ile Tyr Tyr Ala Ser Asn Arg Tyr Thr Ay
Val Pro<2Agp 363
<212> DNA
<213> homec sapilens
<400> 12
gaggtgcagce tgcaggagtc tggaggaggc ttggtacagec ctgggggtte tctgagactce 60
tectgtgeaa cttetgggtt caccttecatt gattactaca tgaactgggt cocgecagect 120
ccaggaaagy cacttgagtyg gttgggtttt attaaaaaca zatttaatgg ttacacaaca 180
gaatacaata catctgtgaa gggtcggttc accatctcca gagataatic ccaaagcatc 240
ctctatcttc aaatgaacac cctgagaget gaggacagtg ccacttatta ctgtgcaaga 300
gggctgggac gtagcectatge tatggactac tggggtcaag gaacctcagt caccgtctec 360
tca ' 363
<210> 13
<211> 12%
<212> PRT
<213> homo sapiens
<400> 13
Glu Val Gln Leu Gln Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ile Asp Tyr
20 25 30
Tyr Met Asn Trp Val Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu
35 40 45
Gly Phe Ile Lys Asn Lys Phe Asn Gly Tyr Thr Thr Glu Tyr Asn Thr
50 55 60
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Gln Ser Ile
65 70 75 80
Leu Tyr Leu Gln Met Asn Thr Leu Arg Ala Glu Asp Ser Ala Thr Tyr
85 90 95
Tyr Cys Ala Arg Gly Leu Gly Arg Ser Tyr Ala Met Asp Tyr Trp Gly
100 105 110
Gln Gily Thr Ser Val Thr Val Ser Ser
115 120
<210> 14
<211> 357
<212> DNA
<213> homo sapiens
<400> 14

gaggtgcagc tgcaggagtc tggaggaggg cttggtgceaa cctggagatc catgaaactc 60
tcetgtgttyg cctetggatt cactttcagt tactactgga tgaactgggt ccgecagtet 120




65 70 75 80 Arg Phe Thr Ay Ser Gy Tyr Ay Thr Asp Phe Thr
G@n Ala Qu Asp Leu Ala Va
100 105 110 8 8 AUG 2006 Arg Ser
Leu Gu Ile Lys Arg 115 120 125 Ala Asp Ala Ala Pro Thr Va
<212> DNA <213> hono sapi ens
FE%& ae‘EFt

otk gi%g
%%éacg 29

Ser
Tyr

85 90 95 Thr Val

24 <211> 410

ggtctt aa%wet%ﬁﬁt e29tat
gactccggf.aﬁqqggt t%@ﬁt
tcagaghg&ga é%%

gctgatatac t

%%g%?%ﬁﬁgéﬁih

gcatcca atcgcta ac tggag tccct

Pro Trp Thr

Phe Gy

Phe Thr Il e

Tyr Phe Cys G hg@UG 85pP

Gy @y Thr
130 135

Lys
<210>

<400> 24 aagatgga t cacagaccca

A
ta c tacc

tcg cttca

@ accca

§ dfdggccag
t3gc,t aaat t

ct'ggcagt gg

at at gggagg-gat ttcactt tcaccatcag cactgtgcag 300 gctgaagacc tggcagttta
tttctgtecag>caggattata gctctccget cacgttcggt 360 gctgggacca agct ggagcet

gaaacggyde> g@Rrgct gcac caactgtatc 410
hono sapiléhsiomedgpiens Met Qu Ser Gn Thr Gn Va
151015 dy Ala HIS Ay Ser

22? e R sV

Cys Val Ser

Gn SerSe,Pr Pet 3

S
% 4

<210> 25 <211> 135

Il e Val

S II
b R Nare TRE T8 Tor T
&.%u(sger I€¥§ \J’aq_uAi-ae léeJ: l (:e.LéTgﬂeSFI‘)

Phe Val
Met Thr
T

<212> PRT <213>

Phe Leu Leu Lou
Gn Thr Pro Lys
hr Cys Lys Ala

@ n Lys Pro dy
he P%Jeaséeﬁ*é@?}_rp\rg Tyr Thr Gy

Val Pro Asp 6 Ay dyr hr Asp Phe Thr
Phe Thrrrl BetSekn Trp Val Arg Gln Ser Pro Glu Lys Gly Leu Glu Trp Ile
35 40 45
Ala Glu Ile Arg Leu Lys Ser Asn Asn Tyr Ala Thr His Tyr Ala Glu
50 55 60
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ser
65 70 75 80
Val Tyr Leu Gln Met Asn Asn Leu Arg Ala Glu Asp Thr Gly Ile Tyr
85 50 95
Tyr Cys Thr Arg Tyr Asp Gly Ser Ser Arg Asp Tyr Trp Gly Gln Gly
100 105 110
Thr Thr Leu Thr Val Ser Ser
115
<210> 16
<211> 354
<212> DNA
<213> homo sapiens
<40C> 1o
gaggtgcage tgcaggagtce tggacctgge ctegtgaaac cttcectcagte tcectgtcectecte 60
acctgctetg tcactggeta ctecatcace agtggttatt actggaactg gatccggcecag 120
ccaggaaaca aactggaatg gatgggctac attaggtacg acggtagcaa taactaccca 180
tctectcaaaa atcgaatcte catcactcgt gacacatcta agaaccagtt tttcaagttg 240
ctgaagttgas attctgtgac tactgaggac acagctacat attactgtge aagagggggg 300
attacggttg ctatggacta ctggggtcaa ggaacctcag tcaccgtctce ctca 354
<210> 17
<211> 1138
<212> PRT
<213> homo sapiens
<400> 17
Glu Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 5 10 15
Ser Leu Ser Leu Thr Cys Ser Val Thr Gly Tyr Ser Ile Thr Ser Gly
20 25 30
Tyr Tyr Trp Asn Trp Ile Arg Gln Phe Pro Gly Asn Lys Leu Glu Trp
35 40 45
Met Gly Tyr Ile Arg Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser lLeu
50 55 60
Lys Asn Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn Gln Phe Phe
65 70 75 80
Leu Lys Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95
Als Arg Gly Gly Ile Thr Val Ala Met Asp Tyr Trp Gly Gln Gly Thr




85 90 95 Thr Val Gn Ala Qu Asp Leu Ala Val Tyr Phe Cys G n G n Asp Tyr
100 105 110 Ser Ser Pro Leu Thr Phe Gy Ala Gy Thr Lys Lou G u O&uAliy206Ar g
115 120 125 Al a Asp Ala Ala Pro Thr Val 130 135 <210> 26 <211> 410 <212>
DNA <213> honp sapi ens <400> 26 aagat ggagt cacagaccca ggtcttcgta
tttctactgc tctgtgfgtc tggtgctcat 60 gggagtattg tgatgaccca gactcccaaa

ttcct gctl oyl atgadedag, agacagggt ¢ accat aagct gcaaggccag tcagagtgtg
agtaatgatg taggttggta ccaacagaag 180 ccagggcagt ctcctaaact gctgatatac

t at gcat cca agcgctatac tggagtccct 240 gatcgcctca ctggcagtgg atat gggacg
gatttcactt tcaccatcag cactgtgcag 300 gctgaagacc tggcagttta tttctgtcag
caggat catla>gct at ccgt g gacgttcggt 360 ggaggcacca agct ggagat caaacgggct

gat gct g&dé>ceaéct gtatc 410 <210> 2? 9 8 AUG 2006 <211> 135 <212> PRT <213>
hono saflénsPNA<400> 27 Met G u Ser @ n Thr @ n Val Phe Val Phe Leu Leu Leu
Cys Val~%ér borossagiens @y Ala His Ay Ser Ile Val Met Thr A n Thr Pro Lys
Phe Leu_leu 20 25 30 Val Ser Ala Ay Asp Arg Val Thr Ile Ser Cys Lys Al a
Ser A n.9gt ;35 f‘egatégeval Ser Asn Asp Val Ala Trp Tyr G@n Gn Lys Pro @y
Adn SercBro 1R05 Lys Leu Leu Ile Tyr Tyr Ala Ser Lys Arg Tyr Thr Gy

Val ProcAsp n=65 70 75 80 Arg Leu Thr Ay Ser Ay Tyr Gy Thr Asp Phe Thr
Phe Thr Ile Ser 85 90 95 Tor Val G n Ala Qu Asp Leu Ala Val Tyr Phe Cys
Gn dmcdadp H s
gaggtgcagc tgcaggagtc tggacctgac ctyggtgaage ctggggettce agtgaagata 60
tcctgtaagg cttctggtta ctecattcatt ggetattaca tgcactgget gaagcagage 120
catggaaaga gccttgagtg gattggaget gttaatccta acactgetgg tcontacctac 180
aaccagaggt tcaaggacaa ggecatatta actgtagaca agtcatccaa cacagecctat 240
atggagctcce geagectgac atctgaggac tctgeggtet attactgttc aagagtggac 300
tatgatgact acgggtactg gttcttegat gtctggggeg cagggaccac ggtcaccgtce 360
tecetea 366
<210> 19
<211> 122
<212> PRT
<213> homo sapiens
<400> 19 _
Glu Val Gln Leu Gln Glu Ser Gly Pro Asp Leu Val Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ile Gly Tyr
20 25 30
Tyr Met His Trp Leu Lys Gln Ser His Gly Lys Ser Leu Glu Trp Ile
35 40 45
Gly Arg Val Asn Pro Asn Thr Ala Gly Leu Thr Tyr His Gly Lys Ser
50 55 60
Leu Glu Trp Ile Gly Arg Val Asn Pro Asn Thr Ala Gly Leu Thr Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95
" Ser Arg Val Asp Tyr Asp Asp Tyr Gly Tyr Trp Phe Phe Asp Val Trp
100 105 110
Gly Ala Gly Thr Thr Val Thr vVal Ser Ser
115 120
<210> 20
<211> 410
<212> DNA
<213> hcmo sapiens
<400> 20
aagatggagt cacagaccca ggtcttcgta tttetactge tetgtgtgte tggtgetcat 60
gggagtatty tgatgaccca gactceccaaa ttcctgettg tatcaacagg agacagggtt 120
accattacct gcaaggccag tcagactgtg actaatgatt tagettggta ccaacagaag 180
ccagggcagt ctcctaaact getgatatac tatgcatcca atcgctacac tggagtcocct 240
gatcgettea ctggcagtgg atatgggacg gacticactt tecaccatcaa cactgtgcag 300
gctgaagace tggecagttta tttctgtcag caggattata gcoctctectet cacgtteggt 360
gctgggacca agctggaact gaaacggget gatgctgeac caactgtatce 410



- Len

100 105 110 Ser Tyr Pro Trp Thr

115 120 125 Ala Asp Ala Ala Pro
DNA <213> hono sapi ens <400> 28
atgttctgga ttcctgcttc cagcagt gat

Phe Gy Gy Gy Thr Lys Leu Gu Ile Lys Arg
Thr Val 130 135 <210> 28 <211>14180G #@gL2>
atgaagttgc ctgttaggct gttggtgctg

60 gttgtgatga cccaaactcc actctccctg

cctgtcagtc ttggagatca agcctccatc 120 tcttgcagat ctagtcagag ccttgtacac
agtaatg aa acacctattt acattggtac 180 ctgcagaagc caggccagtc tccaaagctc
ct gat ct tttccaa ccgattttct 240 ggggtcccag ataggttcag tggcagtgga
tcaggga t cacact caagatcagc 300 agagtggagg ctgaggatct gggagtttat
ttct gct&tlg>%%ﬁgt§a%§ggstgttccgt ac 360 acgttcggag gggggaccaa gctggaaat a

aaacgggctg atgctgcacc aactgtatc 419 <210> 29 <211> 139 <212> PRT <213>
hono sapibens1 <400> 29 Met Lys Len Pro Val Arg Leu Len Val' Leu Met Phe Trp
[l e Pratehl alu seb cl@ 1h cServadernsSeal Asp Val 1valrehMetysThel Ged Thr Pro Leu Ser
Prolval 20 25 305Ser Leu Gy Aspd@d n Ala Ser IlelSer Cys Arg Ser Ser
SerGlIye%lla 8bs 4@3/4%@1\/&!1Le Hiag @ﬁﬂr TAs e 1dy %IA?HOTEMS LeedeHi s Trp Tyr Leu
Lys eE2Pr o L Len Leu*qle Tyr Lys Val Ser Asn
Phe"""ée?er IBF o' h&s %Lés é‘ %eerrG@lther Ay Ser dy

Asp,.Ph g?rﬁ}yg%S%érgdaﬁ %;? e du Asp Leu G
A h@hrwgng%go]gellbg i lI!)Se % £§ﬁ1r6%f—|| S ﬁ Bro P ’

Tyr yr Thr Phe Gy
a ﬁ.y-ghf.ed—i.@u T)lrl&yﬂ-aﬁalgé A;Q Arg Thr Gly Val Pro Asp
65 80
Ser Gly
85

Arg Phe Thr Iie Asn
Glu Asp

Adn
Adn
Arg
Thr
Val

a y Tyr

75

Gly Tyr Gly Thr Asp Phe
%0

Leu Ala Val Tyr

105
Gly Ala Gly Thr
120
Val

135

Thr Phe Thr

95
Thr Val Gln Ala Asp Tyr
100

Leu

Phe Cys Gln Gln
110
Leu Giu Leu

125

Ser Ser Proc Thr Phe
115
Ala Asp Ala

130

Lys Lys Arg

Ala Pro Thr

<210>
<211>
<212>
<21i3>

22
410
DNA

homo sapiens

<400> 22

aagatggagt cacagaccca ggtctitcgta ttictactge tetgtgtgtce tggtgctcat 60

gggagtattg
accttaacct

ccagggcagt
gatcgcttca
gctgaagace
ggaggcacca

tgatgaccca
gcaaggccaqg
ctcctaaact
ctggcagigg
tggcagttta
agctggaaat

gactcccaaa
tcagagtgtyg
gctgatatac
atatgggacg
tttetgtcag
caaacgggct

ttcectgettg
actaatgatg
tatgcatcceca
gatttcactt
caggattata
gatgctgecac

tatcagcagg
tagcttggta
atcgetacac
tcaccatcag
ggtctcegtg
caactgtatc

agacaggatt
ccaacagaayg
tggagtceet
cactgtgcag
gacgttceggt

120
180
240
300
360
410

<210> 23
<211> 135
<212> PRT
<213> homo sapiens
<400> 23
Met Glu Ser
1
Gly

Gln Thr Val
5

Ser

Gln Phe Val Phe

10
Gln

Val
15
Leu

Leu Leu Leu Cys Ser

Ala His Gly
20

Gly

Ile Val Met Thr

25
Leu

Thr Phe
30

Ser

Pro Lys Leu

Val Ala
35
Asn

Ile Thr
40

Tyr

Ser Asp Arg Thr Ala

45
Gly

Cys Lys Gln Ser

Val Thr
50
Len

Val Ala Gln Gln Pro Gln Ser Pro

60
Thr

Asp Trp
55

Ala

Lys

Lys Leu Ile
65

Arg

Tyr Tyr Ser Asn Val Pro

70
Gly

Arg Tyr
75

Phe

Gly Asp

80

Phe Thr Gly Ser Thr Thr Ser

85
Giu

Gly Phe Thr Ile

95
Asp

Asp
90

Thr Val Gln Ala Tyr

100

Ala Val

105

Leu Phe Gln Gln

110

Asp Cys Tyr



8 AUG 2006 Qu lle Lys Arg Ala Asp Ala Ala Pro Thr Val

<211> 410 <212> DNA <213> hone sapi ens

130 135
<400> 30 aagat ggagt cacagagEcals

<210> 30

ggtcttcata tccatactgc tctggttata tggagctgat 60 gggaacattg taatgaccca
atctcccaaa tccatgtcca tgtcagtagg agagagggtc 120 accttgacct gcaaggccag

tgagaatgtg gttacttatg tttcctggta tcaacagaaa 180
gct gat aﬂtracsﬁg
atctgc
t cact gt

home sapi ens

Ser
Ser

ctc t
o il ot
aaaacgggct gat gct gcac caact gt atc 410
<400> 31 Met Qu Ser
Trp Lewz2lys 241 5 10 15 dy Ala Asp Ay Asn Ile Val
Met<2%er Q0 25 30 Met Ser Val
d w2A8n D85 40 45 Val

ggccag

Val Thr

dn Thr

Gy Gu Arg Vval

Tyr Val

dn Val

dn Ser
Leu Thr Cys Lys Al a
Ser Trp Tyr A n dn Lys Pro Qu

ccagagcagt ctcctaaact
%é[tr@c"ébra@é@g%lacﬁjey Gy garckee LQ‘A(Plugb]EQ:@EQ t"€d caggcagt gg

o cagt gt gcag 300-23gct gaagacc ttgcagatta
gta cacgttcgga 360 ggggggacca agct ggaaat
<210> 31 <211> 135 <212> PRT <213>
Phe 1le Ser |
Met Thr

Thr

| e Leu Leu
Pro Lys

A n Ser<pp hoBo £H1GE Lys Leu Leu Ile Tyr Ay Ala Ser Asn Arg Tyr Thr Qy
Arg Phe Thr Gy Ser Ay Ser AIa Thr Asp Phe Thr

Val

Pro As
Leu Thr

9 2§65
cboott
1958 ¢

agggcagt
gatecgcttea
gctgaagace
gctgggacca

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

25
135
FRT
homo

<400> 25
Met Glu Ser
1
Gly

Ala His

Val Ala
35

Asn

Ser
Val Thr
50
Lys Leu Leu
65
Arg

Phe Thr

Thr Val Gln
Pro
115

Ala

Ser Ser

Ala Asp
130

<210> 26
<211> 410
<212> DNA
<213> homo

<400> 26

aagatggagt
gggagtattig
accataagcet
ccagggeagt
gatcgecetea
gctgaagacc
ggaggcacca

<210> 27

70 75 80
85 90 95

ctcctaaatt

B el

getgatatac

FCtr‘i‘ﬁg]%?’F\

tat gca

%‘iﬁﬁé

Sy

Lttgecatcca atcgctacac tggagtcect 240
tcaccatcag cactgtgeag 300
gectcteeget cacgttcggt 360

ctggcagtgg atatgggacg gatttcactt
tggcagttta tttctgtcag caggattata
agctggagct gaaacgggct gatgcectgeac
sapiens

Gln Thr Gln Val Phe Val Phe Leu

5 10

Gly Ser Tle Val Met Thr Gln Thr
20 25

Gly Asp Arg Val Ser Ile Thr Cys

40
Asp Val Thr Trp Tyr Gln Gln Lys
55
Ile Tyr Phe Ala Ser Asn Arg Tyr
70 75
Gly Ser Gly Tyr Gliy Thr Asp Phe
85 90

Ala Glu Asp Leu Ala Val Tyr Phe
100 105

Leu Thr Phe Gly Ala Gly Thr Lys

120
Ala Pro Thr Val
135

sapiens

cacagaccca ggtettegta tttctactge
tgatgaccca gactcccaaa tteoctgettg
gcaaggccag tcagagtgtg agtaatgatg
ctcetaaact getgatatac tatgcatcca
ctggcagtgg atatgggacyg gatttcactt
tggcagttta tttctgtcag caggatcata
agctggagat caaacgggcet gatgetgcac

caactgtatce

Leu Leu Cys
Phe
30

Ser

Pro Lys
Ala
45

Gly

Lys
Pro Gin
60

Thr

Gly Val

Thr Phe Thr

Gln Gln
110

Leu

Cys
Leu Glu
125

tctgtgtgte
tatcagcagyg
tagcttggta
agcgctatac
tcaccatcag
gctatcecgtg
caactgtatc

Val
15
Leu

Ser
Leu

Gln Ser

Ser Pro

Pro Asp
80
Ile Ser
85
Asp

Lys Arg

tggtgctcat
agacagggte
ccaacagaag
tggagtecect
cactgtgcag
gacgttcggt

410

60

120
180
240
300
360
410

r Hs Cys
Thr Lys

0 135




<211> 5 <212> PRT <213> Mus nusculus <400> 32 Thr Asp Tyr Thr Met 1 5
<210> 33 <211> 5 <212> PRT <213> Mus nuscul us <400> 33 |le d yl BrpbG 7006
Met 18 AUG 2006 5 <210> 34 <211> 5 <212> PRT <213> Mus nuscul us <400>
34 Ser Asp Tyr Ay Val 1 5 <210> 35 <211> 5 <212> PRT <213> Mus nuscul us
<400> 35 Ser Ay Tyr Tyr Trp 1 5 <210> 36 <211> 5 <212> PRT <213> Mis
muscul U11x4G6> 36 I1le Asp Tyr Tyr Met 1 5 <210> 37 <211> 5 <212> PRT

<213> MggiiniSeulus

<400> 27
Met Glu Ser
1
Gly

Gln Thr
5

Ser

Gln Val Phe Val Phe

10
Gin

Val
15
Leu

Leu Leu Leu Cys Ser

Ala Ile Val Thr

25
Tle

His Met Thr Phe

30
Ser

Gly Pro Leu
20

Gly

Lys

Val Ala
35

Asn

Val Thr
40

Tyr

Ser Ala
45

Gly

Asp Arg Ser Cys Lys Gln Ser

Val Ser Val Ala Gln

50
Leu

Asp Trp Gln Pro Gln Ser Pro

60
Thr

Lys

Lys Leu Ile Al=s

65
Arg

Tyr Tyr Ser
70

Gly

Lys Arg Tyr Val Pro

75
Phe

Gly Asp

Thr Ser Thr
85

Glu

Leu Gly Thr Phe Thr Ile

95
Asp

Tyr Gly Asp Ser

Thr Val Gln Ala

100
Trp

Ala Val
105

Gly

Asp Leu Tyr Phe Gln Gln His

110
Iie

Cys

Ser Pro Thr Phe

115
Ala

Tyr Gly Gly Thr
120
Val

135

Glu
125

Lys Leu Lys Arg

Ala Asp Ala Thr

130

Pro

<210>
<211>
<212>
<Z213>

28

419
DNA
homo sapiens

<400> 28

atgaagttgc
gttgtgatga
tecttgecagat
ctgcagaagce
ggggtcccag
agagtggagy
acgttcggag

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

29
139
PRT
homo

<400> 29
- Met Lys
1
Ser

Leu

Ser Ser

Ser Leu Gly

Val His
50
Gln

Ser

Gly
65
Gly

Ser

Vai Pro

Leu Lys Ile

Gln Ser

115

Ser

ctgttaggct
cccaaactcc
ctagtcagag
caggccagtce
ataggttcag
ctgaggatct

gggagaccaa

sapiens

Val
5
Val

Pro Ar

Asp Va
20
Asp

Gln Al

Asn Gly As
Le
70

Ph

Pro Lys

Asp Arg
85
Arg

Ser Va

100
Thr

His Va

gttggtgetyg
actctecectg
ccttgtacac
teccaaagete
tggcagtgga
gggagtttat
gctggaaata

Leu Leu

g

1 Met Thr
Ile
40

Tyxr

a Ser

Thr
55
Leu

n

u Ile

e Ser Gly

1 Glu Ala

1 Pro Tyr

120

atgttctgga
cctgtecagte
agtaatggaa
ctgatctaca
tcagggacag
ttectgetete
aaacgggctg

Val Leu Met
10

Gin Thr

25

Ser

Pro

Cys Arg

Leu His Trp
Val
75

Ser

Tyr Lys

Ser Gly
390
Glu Asp
105

Thr

Leu

Phe Gly

10

ttcectgette
ttggagatca
acacctattt
aagtttccaa
atttcacact
aaagtacaca
atgctgcace

Phe Trp Ile
Leu
30

Gln

Leu Ser

Ser
45
Leu

Ser

Tyr Gln

60

Ser Asn Arg

Gly Thr Asp

Gly Val Tyr

110
Thr

Gly Gly

125

cagcagtgat
agcctcecatce
acattggtac
ccgattttet
caagatcagc
tgttcegtac
zactgtatce

Pro Ala
15
Pro Val

Ser Leu

Lys Pro

Phe Ser
80
FPhe Thr
95
Phe Cys

Lys Leu

60

120
180
240
300
360
419




<400> 37 Ser Tyr Tyr Trp Met 1 5 <210> 38 <211> 18 <212> PRT <213> Muis
muscul us <400> 38 Ay Leu Leu H's Pro Phe Aso Ay Ay Thr Ser Tmﬂsﬁﬁﬁlmﬁ%n
Lys Phe 1 5 10 15 Lys Ay <210> 39 <211> 18 <212> PRT <213>

muscul us <400> 39 12 18 AUG 2006 dvy Arg Val Asn Pro Asn Thr Ala Ay Leu
Thr Tyr_Asn. G n Arg Phe 1 5 10 15 Lys Asp <210> 40 <211> 17 <212> PRT
<213> Mg &Mfu”srg %égpf%a@%,a FFe T eVarp Ay Asp Ay Arg Thr Asp Tyr
Asn Ser Ala Leu Lys 1 5 1075 Ser <210> 41 <211> 17 <212> PRT <213> Mis
muscul us <400> 41 Ay Tyr Ile Arg Tyr Asp Ay Ser Asn Asn Tyr Asn Pro Ser
Leu Lysc213>%010 15 Asn <210> 42 <211> 20

<211> 419

<212> DNA

<213> homo sapiens

<400> 30 .

aagatggagt cacagaccca ggtcttcata tccatactge tctggttata tggagetgat 60

gggaacattg taatgaccca atctcccaaa tccatgtcca tgtcagtagg agagagggtce 120

accttgacct gcaaggccag tgagaatgtg gttacttatg tttcctggta tcaacagaaa 180

ccagagcagt ctectaaact getgatatac ggggeatcca aceggtacac tggggtccce 240

gatcgcttca caggeagtgg atctgcaaca gattteactc tgaccatcag cagtgtgeag 300

gctgaagacc tigcagatta tcactgtgga cagggttaca gctatcegta cacgttogga 360

ggggggacca agctggaaat aaaacgggct gatgctgcac caactgtatc 410

<210> 31

<211> 135

<212> PRT

<213> homo sapiens

<400> 31

Met Glu Ser Gln Thr Gln Val Phe Ile Ser Ile Leu Leu Trp Leu Tyr

1 5 10 15
Gly Ala Asp Gly Asn Ile Val Met Thr Gln Ser Pro Lys Ser Met Ser
20 25 30
Met Ser Val Gly Glu Arg Val Thr Leu Thr Cys Lys ARla Ser Glu Asn
35 40 45

Val Val Thr Tyr Val Ser Trp Tyr Gln Gln Lys Pro Glu Gln Ser Pro

. 50 55 60

Lys Leu Leu Ile Tyr Gly Ala Ser Asn Arg Tyr Thr Gly Val Pro Asp

65 70 75 80

Arg Phe Thr Gly Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr Ile Ser

85 90 95
Ser Val Gln Ala Glu Asp Leu Ala Asp Tyr His Cys Gly Gln Gly Tyr
100 105 110
Ser Tyr Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
115 . 120 125
Ala Asp Ala Ala Pro Thr Val
130 135

<210> 32

<211> 5

<212> PRT

<213> Mus musculus

<400> 32

Thr Asp Tyr Thr Met

1 5

<210> 33

<211> 5

<212> PRT

<213> Mus nmusculus

<400> 33

Ile Gly Tyr Tyr Met

11



<212> PRT <213> Mus nusculus <400> 42 Gy Phe Ile Lys Asn Lys Phe Asn Gy
Tyr Thr Thr Gu Tyr Asn Thr 1 5 10 15 Ser Val Lys Ay 20 <210> 4% <%ﬁé>
20 <212> PRT <213> Mus nusculus <400> 43 Ala Gu lle Arg Leu_Ly138 dp n
Asn Tyr Ala Thr Hs Tyr Ala Qu 1 5 10 15 Ser Val Lys Gy 20 <210> 44
<211> 7 <212> PRT <213> Mus nusculus <400> 44 dy Thr Ay Arg Asn Tyr Al a
13 18 AUG 2006 5 <219> 45 <211> 10 <212> PRT <213> Mus muscul us <400>
45 Val Asp Tyr Asp Asp Tyr @Ay Tyr Trp Phe 1 5 10 <210> 46 <211> 6 <212>
PRT <2133 Mug nusculus <400> 46 Ala Pro Gy Asn Arg Ala

<211> 5

<212> PRT

<213>» Mus musculus

<400> 34
Ser Asp Tyr Gly Val
1 5

<210> 35

<211> 5

<212> PRT

<213> Mus musculus

<400> 35
Ser Gly Tyr Tyr Trp
1 5

<210> 36

<211> 5

<212> PRT

<213> Mus musculus

<400> 36
Ile Asp Tyr Tyr Met
1 5

<210> 37

<211i> 5

<212> PRT

<213> Mus musculus

<400> 37
Ser Tyr Tyr Trp Met
1 5

<210> 38

<211> 18

<212> PRT

<213> Mug musculus

<400> 38

Gly Leu Leu His Pro Phe Asn Gly Gly Thr Ser Tyr Asn Gln Lys Phe
1 5 : 10 15

Lys Gly

<210> 39

<211> 18

<212> PRT

<213> Mus musculus

<400> 39

12



1 5 <210> 47 <211> 6 <212> PRT <213> Mus nusculus <400> 47 Ay Qy lle
Thr Val Ala 1 5 <210> 48 <211> 7 <212> PRT <213> Mus nuscul us 1 §<@0m548
Gy Leu Ay Arg Ser Tyr Ala 1 5 <210> 49 <211> 6 <212> PRT <213> Mis
muscul us <400> 49 Tyr Asp Ay Ser Ser Arg 1 5 <210> 50 <211> 11 <212>
PRT <213> Mus nusculus <400> 50 Lys Ala Ser A n Thr Val Thr Asn Asp Leu
Ala 1 %iylﬁrg 14182 RUEF 2058 T2tes By Q?llfﬁr e Z@‘l%“l?ﬁ? 13> Mus nuscul us
<400> %}XgpAl a Ser Gin Ser Val Thr A%n Asp Val Ala 7 5 10 <210> 52

<210> 40

<211> 17

<212> PRT

<213> Mus musculus

<400> 40

Gly Ile Tle Trp Gly Asp Gly Arg Thr Asp Tyr Asn Ser Ala Leu Lys
1 5 10 15

Ser

<210> 41

<211> 17

<212> PRT

<213> Mus musculus

<400> 41

Gly Tyr Ile Arg Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser Leu Lys
1 5 10 15

Asn

<210> 42

<211> 20

<212> PRT

<213> Mus musculus

<400> 42 .
Gly Phe Ile Lys Asn Lys Phe Asn Gly Tyr Thr Thr Glu Tyr Asn Thr
1 5 i0 15
Ser Val Lys Gly
20

<210> 43

<213i> 20

<212> PRT

<213> Mus musculus

<400> 43
Ala Glu Tle Arg Leu Lys Ser Asn Asn Tyr Ala Thr His Tyr Ala Glu
1 5 i0 15
Ser Val Lys Gly
20

<210> 44

<211> 7

<212> PRT

<213> Mus musculus

<400> 44
Gly Thr Gly Arg Asn Tyr Ala

13



<211> 11
Thr Asn Asp Val

Thr

<212> PRT <213> Mus muscul us
1510

<400> 52 Lys Ala Ser G n Ser Val
<210> 53 <211> 11 <212> PRT <213>
3 Aug 008

muscul us <400> 53 Lys Ala Ser Gn Ser Val Thr Asn Asp Val Thr
<210> 54 <211> 16 <212> PRT <213> Mus nusculus <400> 54 Arg Ser Ser Gn
Leu Val H's Ser Asn Gy Asn Thr Tyr Leu Hs 1 5 10 15 <210> 55 <211>
<212> PRT <213> Mus nuscul us <400> 55 Lys Ala Ser Qu Asn Val Val Thr
Ser 15 10 <210> 56 <211> 7 <212> PRT <213> Mus nuscul us <400>
1 5 15 18 AUG 2006 <210> 57 <211> 7 <212>

56 Tyr Aha.Ser Asn Arg Tyr Thr
PRT

<211> 10
<212> PRT
<213> Mus musculus

<400> 45
Val Asp Tyr Asp Asp
1 5

<210> 46

<211> 6

<212> PRT

<213> Mus musculus

<400> 46
Ala Pro Gly Asn Arg
1 5

<210> 47

<21i> 6

<212> PRT

<213> Mus musculus

<400> 47
Gly Gly Ile Thr val
1 5

<210> 48

<21i1> 7

<212> PRY

<213> Mus musculus

<400> 48
Gly Leu Gly Arg Ser
1 5

<210> 49

<211> 6

<212> PRT

<213> Mus musculus

<400> 49
Tyr Asp Gly Ser Ser
1 5

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

50

11

PRT

Mus musculus

<400> 50
Lys Ala Ser Gln Thr
1 5

Tyr Gly Tyr Trp Phe

10

Ala

Ala

Tyr Ala

Arg

Val Thr Asn Asp Leu Ala
10

14




<213> Mus nuscul us <400> 57 Tyr Ala Ser Asn Arg Tyr Thr 1 5 <210> 58
<211> 7 <212> PRT <213> Mus nuscul us <400> 58 Phe Ala Ser Asn Arg Tyr Thr
1 5 <210> 59 <211> 7 <212> PRT <213> Mius nuscul us <400> 59 Phél BM&H@/&BB
Asn Arg Tyr Thr 1 5 <210> 60 <211> 7 <212> PRT <213> Mus nuscul us . <400>
60 Lys Val Ser Asn Arg Phe Ser 1 5 <210> 61 <211> 7 <212> PRT <213> Mis
muscul us <400> 61 Gy Ala Ser Asn Arg Tyr Thr 1 5 <210> 62 <211> 9

<212> PRT,<213> Mus nusculus <400> 62 G n Gn Asp Tyr Ser Ser Pro Lou Thr

15 <211> 11
<212> PRT
<213> Mus musculus

<400> 51
Lys Ala Ser Gln Ser Val Thr Asn Asp Val Ala
1 5 10

<210> 52

<211> 11

<212> PRT

<213> Mus nusculus

<400> 52
Lys Ala Ser Gin Ser Val Thr Asn Asp Val Thr
1 5 10

<210> 53

<211> 11

<212> PRT

<213> Mus musculus

<400> 53
Lys Ala Ser Gln Ser Val Thr Asn Asp Val Thr
1 5 10

<210> 54

<211> 16

<212> PRT

<213> Mus musculus

<400> 54
Arg Ser Ser Gln Ser Leu Val His Ser Asn Gly Asn Thr Tyr Leu His
1 5 10 15

<210> 55

<211> 11

<212> PRT

<213> Mus musculus

<400> 55
Lys Ala Ser Glu Asn Val Val Thr Tyr Val Ser
1 5 10

<210> 56

<211> 7

<212> PRT

«<213> Mus musculus

<400> 56
Tyr Ala Ser Asn Arg Tyr Thr
1 5

15




16 18 AUG 2006 <210> 63 <211> 9 <212> PRT <213> Mus nuscul us <400> 63
A@n dn Asp Tyr Arg Ser Pro Trp Thr 1 5 <210> 64 <211> 9 <212‘|>8 g%m%l3>
Mus nmusculus <400> 64 A n A n Asp Tyr Ser Ser Pro Lou Thr 1 5 < >65
<211> 9 <212> PRT <213> Mus nusculus <400> 65 G@n An Asp Tyr Ser Ser Pro
Leu Thr 1 5 <210> 66 <211> 9 <212> PRT <213> Mus nuscul us <400> 66 Ser
Gn Ser Thr Hs Val Pro Tyr Thr 1 5 <210> 67 <211> 9 <212> PRT <213> Mis

nmuscul u<§10><4§50> 67 Ay An @y Tyr Ser Tyr Pro Tyr Thr 1 5 17

<Z11i>
<212> PRT
<213> Mus musculus

<400> 57
Tyr Ala Ser Asn Arg Tyr Thr
1 _ 5

<210> 58

<211> 7

<212> PRT

<213> Mus musculus

<400> 58
Phe Ala Ser Asn Arg Tyr Thr
1 5

<210> 59

<211> 7

<212> PRT

<213> Mus musculus

<400> 59
Phe Ala Ser Bsn Arg Tyr Thr
1 5

<210> 60

<211> 7

<212> PRT

<213> Mus musculus

<400> 60
Lys Val Ser Asn Arg Phe Ser
1 5

<210> 61

<21il> 7

<212> PRT

<213> Mus musculus

<400> 61
Gly &la Ser Asn Arg Tyr Thr
1 5

<210> 62

<211> 9

<212> PRT

<213> Mus musculius

<400> 62
Gln Gln Asp Tyr Ser Ser Pro Leu Thr
1 5

16




<210> 63

<211> 9

<212> PRT

<213> Mus musculus

<400> 63
Gln Gln Asp Tyr Arg Ser Pro Trp Thr
1 5

<210> 64

<211> 9

<212> PRT

<213> Mus musculus

<400> 64
Gln Gln Asp Tyr Ser Ser Pro Leu Thr
1 5

<210> &5

<211> 9

<212> PRT

<213> Mus musculus

<400> 65
Gln Gln Asp Tyr Ser Ser Pro Leu Thr
1 5

<210> 66

<211> 9

<212> PRT

<213> Mus musculus

<400> 66
Ser Gln Ser Thr His Val Pro Tyr Thr
1 5

<210> 67

<211i> 9

<212> PRT

<213> Mus musculus

<400> &7

Gly Gln Gly Tyr Ser Tyr Pro Tyr Thr
1 5

17
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