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immune system protects the body is by production of specialized cells called

B lymphocytes or B-cells. B-cells produce antibodies that bind to, and in

some cases mediate destruction of, a foreign substance or pathogen.

[0004] In some instances though, the human immune system and
specifically the B lymphocytes of the human immune system go awry and
disease results. There are numerous cancers that involve uncontirolled
proliferation of B-cells. There are also numerous autoimmune diseases that
involve B-cell production of antibodies that, instead of binding to foreign
substances and pathogens, bind to parts of the body. Such antibodies are
sometimes called autoantibodies. In addition, there are numerous

autoimmune and inflammatory diseases that involve B-cells in their pathology,
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monocytes and granulocytes is low and there is no detectable CD37

expression on NK cells, platelets or erythrocytes. See, Belov et al., Cancer
Res., 61(11):4483-4489 (2001); Schwartz-Albiez et al., J. Immunol., 140(3):
905-914 (1988); and Link et al., J. Immunol., 137(9): 3013-3018 (1988).
Besides normal B-cells, almost all malignancies of B-cell origin are positive for
CD37 expression, including CLL, NHL, and hairy cell leukemia [Moore et al.,
Journal of Pathology, 152: 13-21 (1987); Merson and Brochier, Immunology
Letters, 19: 269-272 (1988); and Faure et al., American Journal of

.
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unless it had been labeled with an isotope (Buchsbaum et al., Cancer Res.,
52(83): 6476-6481 (1992). Favorable biodistribution of **'I-MB-1 was seen in
lymphoma patients who had lower tumor burdens (<1 kg) and therapy of
these patients resulted in corﬁplete tumor remissions lasting from 4 to 11
months (Press et al., 1989 and Bernstein et al. 1990).

[0009] In addition, an immunoconjugate composed of the drug adriamycin
linked to G28-1, another anti-CD37 antibody, has been evaluated in mice and



See Brasl awsky et al., Cancer |munol. |nmmunot her.,

33(6): 367-374 (1991). [0010] Various groups have
wonveaisgat ed t he use of anti-CD20 anti bodi es POT/US2@®8/29038

B-cell related diseases. One treatnent consists of

anti-CD20 anti bodies prepared in the form of

S0 S B B0 BB s o e o
898 Bradialvery E0am Cancdrmmaidii laimanowier., Be(Ba) 8671374 (1991)
caused by prost ate and breast cancer netastases [ Endo,

Ga010p Vﬁﬁé‘@g%&%a\%ﬁinvgﬁi@e@cﬁﬂ{é@&?b’i anti-0934d antibodies to

Anot her roup devel oped a chineric nonocl onal anti body
stpeatiB-cel relateobu)geasem n@hmﬁm@tmﬁntn@aeytaa@foamtl §ht20 antibodies

PSR PR G SRl PR AR S e TP nb e -

rlageréaSantmezomﬂmbgg) aRWEIPEY aréperdbetid/foret far fiesipalligtion of
ability to bind to 20 and the ability to nediate

Avsre pain qayserhbydyrpladeant breest cancar metastasey [Endo Gan To
I 2 Yet anot her chineric
ngé‘@y%a ,tfég%% ﬁdfaés > from | DEC hybri doma C2B8

47, AR S0 PR R B
ofor mro@hs@%g\dfheesy ahd(hbhﬂd:mﬂn ABXiEblecegiirgnafthouse origin
fixation, andtrlgerln gnal s that praonpte

aivepd de heman led 1 berit Chisie @mshurmrf K%@%“g'ﬁ‘e‘?h%’? Qenstant
dieéfourg Tﬁ@?hlﬁﬁrf@éhﬂb trbp Héldlp %Eosth%oébm'to bind to CD20

- on o nmol ecu tissdes t
-camd Henabitityi tgmaediat®e ABIGG and e fir lmprﬂpleménh gSeesLiu et al., J.

“Barpiingh 1 b Lt Vet paol shieil BafiviSfn gptibody was
e?f‘%%?f%rﬁ ‘?DE@CI%PcfrFUo?né g‘?@%)ar(oewgs At Atuxithbb emheNK)

neut r ophi nmacr ophages) recogni ze bound
al’ITECbBUlW’TDQf anti-turget aciiity oAntlxémbbéds)thmudhy to bawseombination of

ittt B i ARG GTRRRIE T AseliBh Ay uloering of

a&agharsychaf prYMBEPdptodioin MafgRarnitB-gells, laﬂthbhgh nhee&g@ @ize of
of "conpl enent. The conpl enent "activati on

i thie: ghimedciantibRdy Brexenig optmat difusionsaf the mﬁ@ﬂe I@ho lymphoid

A ERTDRE S RhB-oOls, ReBOTR AR fo o qotviios.

SAlDe')(Dfs ] bé{uxmembteﬁnegtttﬁm )| Whh?ﬂnsﬂe&ﬁus:yﬂomﬁ delie that

nol ecule 1 Nto Ql 'S es con

Bemnersg Ct'”ﬁ@?%‘@igsrrflﬁﬁh(ﬁ@ W@ég@' éﬂﬁhf (NK&@P%&%H%@% and
Q‘%%SI pIT: Sde‘é?“r nize/ 19 L?l?d Lty on éttEFg‘”e‘E' cbff aﬁd%lﬁbjuently

rent used to treat” lowgra
f chlselysimrofBhe eehngehoeu I—Bdmplement fixegionrar eamp@ment-dependent

28)9’[3 o%é}t%/ (%Ifg |ty %P g %r?olecule to lyse a target in the presence
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of the first component of the complement system (C1q) to a molecule (e.g. an
antibody) complexed with a cognate antigen. The large size of rituximab
prevents optimal diffusion of the molecule into lymphoid tissues that contain

malignant B-cells, thereby limiting these anti-tumor activities.

[0012] Rituximab, typically administered in 4 weekly infusions, is currently

used to treat low-grade or follicular B-cell non-Hodgkin's lymphoma
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[ McLaughlin et al., Oncology, 12: 1763-1777 (1998);
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macroglobulinemia [Treon et al., Immunother., 24:272-279 (2000)], where
patients showed increased hematocrit (HCT) and platelet (PLT) counts after 4

infusions of rituximab.
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[0017] Problens associated with rituxi mab therapy
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about 6-12 nonths, and fatal infusion reactions within

24 hours of rituximb infusion have been reported.

T fa ct

o R, 2 FRop AR Rrtod WG EC At DR PR AR i Baample,
athe majoritg pf catcar)patieats ested With tluRimaly esiapsé adenerally within
infarction, ventricular fibrillation or cardiogenic

sﬁb@w 6-Agumentenand fatal infusion: ERAGHIPAG Within %f@u\ﬁﬁ» phrituximab
(sl ¢v8loe }eﬁtrehorteg.t FRESe fa3| Pe!a%ﬂo}f?gﬁnoﬁnfe@éﬁ fffudibn
r ol T'ow ng

settln ySI'S syndrone
t rmmnseruonvplehthatnmndudmdb hypexiaapdnoeaey infiltrates ud@iteous
reacti wth fatal ou Addi ti ona

TP AGEYSITER RIS, BYRcREIA e o venRELiardhglition or
' Bbl‘%ﬁé%égﬁc BREAUSACLtRS B %ﬂHlleeréqﬁlrIr@r (%WSWHIQMM&JSVM fatal

as noted above, fdsion into
| 9u1m|®mejha$ ssodmam@rp@rtﬁdmy the aatbmgcoé fthrmor bysisdsyridsome

t ed. Bec t
oiobB epad ERBES AR, 4 ha et T alafed & repgtions,
apbmeGARY fdtir @fsomk. Additidr9) high dudes-dFPROximzIbt dreqeyuired
therapy [Reff et al. Bl ood, 83: 435 445 (1994)]. After

t fasdnisayanqus injestien besause thremelecuiristaraes aperddmataly 150

bEDéegﬁ@eésaﬁft%dfa{ P Chf(is o?ﬂﬂ Fﬁ@zlgrr{bﬂgﬂf § ﬁjel% \ﬁﬁérl&sggny

recursors ere é pa |en ant
oﬂnnam&dkﬁﬁ@ﬂeﬂhﬁnﬂmﬁ do not experience significant
i mrunosuppression. , [0019] Monoclonal anti body

t [o0"8]! o@®ecansde aernabl madngiB-eeld algo@in‘ési;SCDl?b&Wemd €020,
to devel opnent of i mmunogl obul in nol ecul es f

dnagnalsB§eH$1 are deplgterbhy apt-Gloda P @ss i bs |1 9&9b@rearﬂl -CD20
h f
ggﬂan A h[é%aﬁ@ﬁ@%f&{‘?/a%bbﬁdqé 235'4%@!)94@ ‘?xf?efr tée%hﬁ\%nt is

§ cograte anti

pconbip@ted,rl@dam\mi hormairﬁmen;@oambbyegenelrat@d &bheC[Rﬁr and
functions, The domain s

oty bOd% SNBRCRN BreersREn S BT, Saligitndeaidsgwth qnt-CD37 or
taﬁg i-GHgo ﬁfgrégfﬁomo?‘ék(ggrléiﬁé@é@ﬁlféa tmuﬁ%@é{géssmn.

con errlng ector nctions nay be exc

bmmdﬁ@m obul1n %Pr y and%?)éﬁn%nd gé’g&e@?@ﬁeem&g methods

f bave techttpdevelopmedt d)fomrﬂttin@djlobuliidmoleo‘éﬂés fov diiagiosss and

L ERSHe S Al isgenag. Firtsit crdobesne has Beearahpled to

oA St ook i ooy o ceen

f protdelns rehvéed wmuhog@dcbwmmiamalmntantmﬁlb@sw s-gffector
functions. The domain structure of immunoglobulins is amenable to
engineering, in that the antigen binding domains and the domains conferring
effector functions may be exchanged between immunoglobulin classes and
subclasses. Immunoglobulin structure and function are reviewed, for
example, in Harlow et al., Eds., Antibodies: A Laboratory Manual, Chapter 14,
Cold Spring Harbor Laboratory, Cold Spring Harbor (1988). An extensive
introduction as well as detailed information about all aspects of recombinant

antibody technology can be found in the textbook “Recombinant Antibodies”
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WD 2007/ 014278 PCT/ US2006/ 029038 (John Wley & Sons,

NY, 1999). A conprehensive collection of detailed
wanvi7medys engi neeri ng | ab Protocols can be fouRdTius2d6/029038

Kontermann and S. Dubel (eds.), "The Anti body

Engi neeri ng Lab Manual " (Springer Verl ag,

RRRODR Tahsecl el Mumbbhnb i cRbtyag BPygfed

w&rmg@%mma%%&lﬂ@%%é o IreRi KBHRpaIa@BWENd'S.

thgrap(y. ingle chain Fv (scFv) conprise an antibody
hedkeg! (edai)n Ther Aathadydonginaeiing hal Manvala(Spiger Merirer
p i [ i ght chain variable domain
['I%Efsdte%geré)tfl\leglp_\(‘:ﬁpﬁ, roc/” Natl. Acad. Sci. USA, 85:

-588 1988)]1. ,Jn.addition t.0 variabl regi ons
obAon  RebRat s afminoofihul nlder s e g nstructed
r ebvEtsombi #Bblentasstieidiad vith Wholeligine@isglehilin erapy. Single
domai n. Thus, |ight chains have one variable region, )
aeftain iy (seinyk epmnprisgypB eNtipedy heanashrinivariabledemain joined via

. o . iy . : _
ARt SRR AT 8tk SRDE dpeld Floton ot o,
dﬁrcai ant/. vicadhSait ¢/Se 35y rssvgesaaal (1 9%!%, Ollaradid(hfml, to?miiable
the, heavy chains j.n and | gE anti bodi es have four .
cmq%@aﬁaga? aamf?c{@%a'@h,ag ePg Or (RreFRNSERRL regipns; Light

pmbfs L %Ssih@éecomﬁan\f 'f‘%%iéﬁ'o%rﬁeﬁﬂi ﬂmmg,ﬂt _I:Héiﬁ@fh%‘l/e one

our consfant Tegions. 1]" The heavy ¢hains o
i vamiahde regioh ians! arencanstantreginy i-lbedy ichainst mveeseveral constant

cBioin PRy S8 Hraywaans miBegToA fand REBRHaies haye three
dedrrdtast rebidr@omamey whith ér)e,déd@méamne@man@mis,%d the
Fc region (the "fragnment crystallizable" region,

gb@a%@ain@iﬂ wgﬂgﬁgE@é@bgdi@s heive four eenstant iggignegamains,
o CHEEGHIBRAEHA" 000, hOaGPERIASHRI0 oM ArbR regon and

athrégenfdurrsbnsgint reggepasuse an antigen will react
stereochemcally with the anti gen-binding regi on at

t fob2a NThbe eV Ehairf offRthuictobliRs! G &b ®ewifided into three
divalent, i.e., it _can bind to two antigen nolecules.
Thectienalgegiongs thened degian fa fragment soamitsingwtsyb.H and CH1,

. Lin . . . _
| [ BEPhEP K setnief BRINE o fiedfeey HatubhidnhbE regiopy,nd the
FEc regigneite fagpesraronydtllicabiet pafien| derbpdrtsorhlnbtmt regions
the effector functions of an inmmunqgl obulin, such as i
cone femat aitereersim digestisnhdined 4 Feaienr I gempingtion with the light

| ARoREBH9217finé 1B T, ShoETY LESU ffpnigen wh

t rezxti skeraochericelly Witbdhe eatigendiimding oegiontad thé amies terminus
of each Fab the IgG molecule is divalent, i.e., it can bind to two antigen
molecules. The Fc contains the domains that interact with immunoglobulin
receptors on cells and with the initial elements of the complement cascade.
Thus, the Fc fragment is generally considered responsible for the effector
functions of an immunoglobulin, such as complement fixation and binding to

Fc receptors.

[0022] Because of the small size of scFv molecules, they exhibit very rapid

clearance from plasma and tissues and more effective penetration into tissues
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-8 WD 2007/014278 PCT/ US2006/ 029038 than whol e

i mmunogl obulin. An anti-tunor scFv showed nore rapid
wouowrol4gnet rati on and nore even di stri buti onPCIMUS2®6E/029038

the tunor mass than the correspondi ng chineric

anti body [ Yokota et al., Cancer Res., 52, 3402-3408

stER et Reloodf, 250 2ok tuPer E%L sHRE hSre bk tumor
apéh@estidvi At rbre elveidistribogbri tieosgmtte Rinder Bbs&than the
scFv to deliver the toxin to a target_ tissue.

[ eprEesRandRg chimeriogntihasly ¥gkotaet al( Csmspr Res:. 152, 8402-3408
aL. aanS%'J‘ bf a& 58|=¥'to Jaﬁptl‘h?eq(?n&é&%) Lucl{ Qg%?ﬂ) ﬂe etse

ages o0 cul es, “sever
t iaevantage oéth@spedi‘ﬂm iaﬁtsg@prngemtmityamifthecs‘Fnalmze of an

3*1 B et s lbitin & dobt ifStieo [ChaRa it Bltdrey B394
OB& 5 ct 8f. 9)%/ tESB iol, Nﬁr@écﬁyg@mw@ adequat e

scFv or adm ni'stratioh to”patients has

a@?"’.ﬁ& GG 3 St ety PR oRpgs o

Dtheiimgse exist. eAkiilo mapigladfsarembe ofiseBv hfa}.kresmbltdmtyeffeo& in
often agqgregate dyue to pairin of vari.abl e o]

f PONR; gfﬁh 'iﬁﬂ'cze 1cedna IPé‘?‘r‘ﬁﬂt&[ elivery c’ﬂlﬁb’ﬂmum

| gi&éthve dﬁsegt%"—tﬁerf?ﬂgee‘f #ESFe | a'?iﬁfﬁ@urﬁ ﬁé%@%ﬁrﬁ@unts of scFv

stens are imting t pot entT a ficient
rrémﬁdmn@mahgn &6 peb@vtsmmere@a‘"@ngtﬂgedmto flifféoviltiesain

cpxeetsiBpyigg §5aTn of S35 M Biesd ped the R K

Hr@ebin8, BEPEHBléANed RR gty S&tlaggicteike/ 8% pairing
ad ition of glycosylation sitesS to the variable

r @b‘l’@ﬂﬂb'? Jegiens Gronrdiffererd melgeulerp Fusthegmore.roduetionslevels

al)f c%F r%'é)l 2 decggﬂ%am 5 ligfho 7re§sﬁ§rz %y tje%a{'g c) IovJ Q%ﬁ%the

Nt age to usi erapy

I poien@él foefeﬂRﬁémrmémmfebtWMQ o%@cﬁo Involettilee or theeapy [Davis et al,
cyt O?f/tl c fupctiaons conpl enent

A Rt eIty €89 8%&@11;94(1 é[6¢990)a§§%léﬂ%&k@a shat-nEMRO J, 10:
Py 3D AP p PRl REHRRAARpIAUERYn Bave beon explored,
dmhjdmgreddltloﬁ ot giycosglationlsitgy tdnﬁ@varmkm r&gﬁoye@lc:st C.R.

RS 35t Nebee s clinlePoby Bidl Chia” DL 2R Arp (10041,

that f usi on of cFv to anat her rml ecul e, such as a

t[Qde’f] c dothar. %a alpUgnd SREV SpOrFaRY igibe dagk of
ffgbtﬂgf ibMi 1Ah &Lkl \gvhﬁoémklcyﬁlég:u@fnc@ % ffﬁChoand

rver the toxin to a target ry et
abompl@nem@e&@rd@ﬁﬂcﬂﬂ:&%@c):ty BACh assoaiited With th€ebhstant
Bi o
reglon of an immunoglobulin may be ineffective for treating disease. Even
though development of scFv technology began over 12 years ago, currently

no scFv products are approved for therapy.

[0025] Alternatively, it has been proposed that fusion of an scFv to another
molecule, such as a toxin, could take advantage of the specific antigen-
binding activity and the small size of an scFv to deliver the toxin to a target
tissue. Chaudary et al., Nature 339:394 (1989); Batra et al., Mol. Cell. Biol.
11:2200 (1991). Conjugation or fusion of toxins to scFvs has thus been
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11: 2200 (1991). Conjugation or fusion of toxins to
scFvs has thus been -9 WO 2007/014278
wOeCTi7Ws2086/ 029038 offered as an alternative BCTAS2®Y/029038
to provide potent, antigen-specific nolecules, but
dosing with such conjugates or chineras can be limted

e R pfieatlE su e BB vUR SR b See ity
| latiitess BRE QQQMEivﬂtrpglh(ﬂﬁborqhgé{t@%icﬂfmhﬂﬁer‘dsvc&in be& NAyteE Dy

and vascul ar | eak syndrone, "and ot her undesired

exaassiye and/onarn-spesific tewicihb dygitadha taxin maiel ofssich

hiahl v i : g . . ' .
DL A ey L 810 ol BESEoBfver

I ?emymwtamt\/faad:ulasm‘agl swgmrlﬁeramdapmmgtebiee@pﬁecﬁsc In
treatments o an individual. [0026] O her engi neered
f BeqiHen.prERIeiexing Aradleraralves Lra@&]@munogemc% pon

[ tHal : hoed
R e R b
2idArBL 04t BoIImit potertiad BsefLBaa4For rppatedbtherapeltic treatments of

I nt dei&gati onal Patent Publicati ons W02/ 056910,
VR aitYI84%e89.  and W2005/ 017148, which are all

i pcorporated by .reference herein. SM P roducts, are
nthngef oi e ﬂﬁ@rﬁéifﬁﬁ@ﬁﬁp@mitwm%ﬁ&aﬂpm&@alaﬁs
t fhdh nBSﬁéﬁ’Hé-’ce%tiEélr@é\ﬂ‘l@chEﬁﬁﬂdﬂxcfsqraré de8MREEinSéd-BRhBEUS

u
such as an anti gen, ouhterreceptor or the like; an

| Batent PehlicationgE2003143393%)i 3A0F6 §§59R, ians 20050136848 and

BB R B RORL R ol i iferoee.
ChiRd e0R005/012W4 8, \nhmﬂtmb%nah@org@m@@ by referéf6&-harsin.oOSMIP

CDC. [0027] Although there has been extensive research
caradusts aigtnerel binsting dapainrieamunpelobyiie fusion greteins that

r i NS a: ' r '

" B 5 BcBEEadichrP ol RGN ol Bk -
agdiivetrgcegioe or tres likeg sinoigG 1 eéGArard gRthingey esdiowpolypeptide or a
descri bed and cl ai ned hereiagproyide such 1nproved

nEtRRid9&d Rege region ebnertida hex ke ithangergmergoriye cysteine

I tod | DELOY
R oo o SR UM pructs ar
brapkhblg ofdlDEeQ laesl/od @DSome et hods of the invention,

use of conbinations of CD37-specific binding

MpOeR7Y| edlthongh Geretirs K& esipasiviiresedrichdianged out on

nol ecul es) and CD20-specific bi ndi ng pol ecul ?s _Ignone or

m8ptibagypbased therapies, there remains a need in the art for improved
methods to treat diseases associated with aberrant B-cell activity. The
methods of the present invention described and claimed herein provide such

improved methods as well as other advantages.

SUMMARY OF THE INVENTION

[0028] The present invention provides methods for reducing B-cells using
CD37-specific binding molecules. In some methods of the invention, use of
combinations of CD37-specific binding molecules (one or more CD37-specific

binding molecules) and CD20-specific binding molecules (one or more CD20-
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-10 WO 2007/ 014278 PCT/ US2006/ 029038 specific binding

nol ecul es) results in increased B-cell reduction. In
weanw/ei278t hese net hods, the conbi nati ons are PCT/US2006/029038

synergistic. In a related aspect, the invention

provides a nethod of treating an individual having, or

256G Bl R k) Bo M 3G ASRA B, BLE Eettcn. Jp e of
atlmepnethodiestﬁsmnbmedo@aﬁ’e syeryistic. IMiandlated aspect the

npl ecyl es (e.g., humani zed TRU-016 constructs) and
nEVeaHIN fpaswd%a eethgd e drepting @8 ingividyed baripge el pespected of

BaTR T R LRty Wi e e AR ot v it &
L9geeor 2P PPRb AR e bl M BR U GRS -Sbctic

pbmdnrt!;emdt@ﬂjlwée @f hunemizgtoTRUAGH evcduahﬁctb)aa/mm thetdds for
spect ed of havin a di sease associated wth

a Ycifg B-gglls dising S@.m«}lecw@saﬂ@(&oa@g@@bgdmemﬁ@f the

| HERRGALBE %ﬁn%ﬁ@?\ hge P&%u tion8'd ?‘ﬁ%m%rﬁgecﬁ*ﬁ@@?@
di sease and rorating a

assostradte tithi drie emmbrea()cﬂ)%)emufnmhmdlrrg mlecules is

adm ni sterin of a  hupani j fi

DPHRERYP Ao dn PEoRiaT abeh the TRBESH sFOyides BIRtQE Af treating

dirtpAg&als Pavirg, @F@héﬁéé&@ of h&Vifg! leégas%%o‘éla?@@%h aberrant
[ 0030] "Aberrant B-cell act|V|ty refers to B-c

aBteal aqtlwthaR%@teda&se)@c’fSr@‘ﬁhetlm\@rtﬁlonreae drawo ;ie rmetbods of

RGeS R S A b RS bl BT a svnprg
cabsccitedsgtiPhlicoa diddire cophpriding adaMmBRIARGLS dOS 6f a
becone damaged or defective. Aberrant B-cell activity

miymanizad e3¢ enecpicdindisp anelepularitastiva e Heebpr Bravest such
t | ' di ated by,
aa%eaéé @1@ StleMrbiy ésgh@?&f@fysﬁg g%ﬁ% nedi at ed by

or resulting I n 1nappr evel s of cell

o 0315 AR BERS Pagiohy Rlis i So aB A b3ualds from

exapbEnalPyropenddreexectad tdurts. IFef @kamip®rdB¥rrant B-cell activity
proliferations of cells, groups of cells or tissue(s

WFEHEF g reaRRIBriate proliferation-ef erlls, whese GNAoer other cellular

| YaRd |
BB D500 gt BB vy may
ainchate cddbptiotifgration \Nmee rmhathféms;msaa‘re @Islsoblatbdemth a disease
i ca desijr e when produced at nor
| ERU S b BRI PD by i 1eouB S i frapprertqteNatigh Syl ool
0 s
oBfision, Inabropritte PIAPRREIS DKo D> S digtadel may

absharadtadzed, faperapplieaby sitgleror atultq:ne chjcaTasbebrreal

SHR

lferatloXs of cells, groups of cells or tissue(s), whether cancerous or non-
cancerous, benign or malignant. Aberrant B-cell activity may also include
aberrant antibody production, such as production of autoantibodies, or
overproduction of antibodies typically desirable when produced at normal
levels. It is contemplated that aberrant B-cell activity may occur in certain
subpopulations of B-cells and not in other subpopulations. Aberrant B-cell

activity may also include inappropriate stimulation of T-cells, such as by
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- 11 WD 2007/014278 PCT/ US2006/ 029038 i nappropri ate
B-cell antigen presentation to T-cells or by other

weoabimwayss i nvol ving B-cells. [0031] "Treat nenPCTIS2006/029038
"treating" refers to either a therapeutic treatnent or
prophyl actic/preventative treat rrent. A therapeutic

| ERNTRRGI el S BEE, orer G TR B PR Paf 625

wm,@wmgr]g_c@ﬂsa progressive disease in an i nd| Vi dual
or prevent onset of additional associated diseases.

[[¥034] ATrbhename BF "tFé’étlng" edbRrtd dithe¥epBierAbeutic treatment or

“effecCtive dose" peci fic binding nolecule
rmo@hylapbc/prmxerﬁam@qtreaimante Actbﬁrﬁﬂmdlcsttﬁaﬂmné Aayigprove at

JB38Ldnd Bt PE BlestSe SoB il AR iSRRG ey

agélny dvoroaing iof atprogfiBsiViesdiss sk il &Mdivadual, or prevent onset of
therapeutically effective dose refers to t hat

i aditena@ssarigird diprasesppl ied to a conbination, a
t herapeutically effect i ve dose refers to conbi ned
af09321 s Af“tharaeeuxhnally@ffengveedoeﬁ’t@" ‘effectiveedase” ofr@ CR20-

SHRARERbY furipolsthie g taatBbIitohB kphibdihd dufitient o

C%Uﬂmﬁ)bm&@réthﬂi ofsIee OF maks eydpesihé of tHy dideage being treated.
nol ecul es, may be admi ni stered according to nethods of

t WhanrrMiedda andadividual getive ingeedioat, @gganistqred atgne, gn
tTie =) i o
| el Cﬁé{{iﬁ%lly %ﬁ%ﬁ@&@éﬁ%ﬁ@%ﬁggﬁ?ﬂﬁg?é’b‘féﬁigqloﬁe V\ﬂ?é’}?gpphed to

associ at e ivity" is
i adowibdhetion, a thbrapeatidabeelfective doseyrefersio cofntaned amounts of

i aVe GRS Bt sos b ing b oettic Stieet Sirighed;
n?dm stefdd §é’r‘i‘é1wl ditgHhRE N . °ﬁ'h§1%ﬂtloﬁ0§de‘éiffc‘élly

arrp es of suc seases are a B-cel cancer (
egamtphyplatBs ¢ladtl ond grmiocoerapecifi@binging nmlm@mmy Qe

e e P SRt DR b P I ENBRUGR ol i etiegiyye dose.

T-cel |
| R obr P BN hayihor bsinecih obhmang  diseagp Agsociated
0\9V|th GRSt BycélF MTVItg’afst‘é’?@M%Mdl)’é?'nY Wﬁ%nﬁa‘b@ééa?se &roéjg’ﬂr}'uptom

I n one exenpl ary aspéec an 1 ndividual treated
mef &diordér mayg be causedi wewma-cau estl\atyr, moln@ exa@erbated

treatnment, that, is. tt t d t

+ B 2bRaanL el ¢ dhekbRrelniar b s Rla Sl cliGotiviy.
I ERBARRS ofvdlichidisSaddiraeVeB- csénecrario@e%ﬁ@aémmé rB cell
rituxinab refers to a clinical response wherein

t veenhama, aB-eelhisukemiaer a Becelhvwaionm), Pcbspase eharacterized
CH/ %h?@ént%%ﬁ? %'P&?uction or a disease characterized by inappropriate T-cell

stimulation caused by inappropriate B-cell antigen presentation to T-cells or

caused by other pathways involving B-cells.

[0034] In one exemplary aspect, an individual treated by methods of the
invention demonstrates a response to treatment that is better than, or
improved relative to, the response to treatment with rituximab. A response
which is improved over treatment with rituximab refers to a clinical response
wherein treatment by a method of the invention results in a clinical response

in a patient that is better than a clinical response in a patient receiving
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in a patient that is better than a clinical response
in a patient receiving -12 WO 2007/ 014278
wWOeCTI7Ws2086/ 029038 rituxi mab therapy, such asPCT/US2006/029038
rituxi mab. An inproved response is assessed by
conmparison of clinical criteria well-known in the art

D505 HeRSO 5 AR ApPhl Rpbgh W odih by

r @stHparisth ofcliBic chitetanien-knowaigkhe artemidcdesonbed Harein.
cell nunbers in a biological sanple, reduction in

t Exernplary @rltefr@dn@wdsnbutrﬁnemtﬂimﬂ@ért%dwtaﬁlﬁﬁrcg B cell depletion,
e?é'dﬁ%h&gm érb‘yll(?funﬁ%’r@%v'epgl ?éét‘fétuowlﬁ? E@Phum%%ﬁjs n a biological

oved overall response as assesse
tmel vedu cting lnhyraocslaesredelcgon w’ehenngpmber of tumors existing

| nt er nati onal {t%rgnostl C rgfl ovement may
bRNG/Ar BRRSFHING B TPRIMS e '“E‘FPfQVE |°P{Fa \reSEPP‘%"e@?éSSGSSGd
%bg@é@ L eHeh8ERRE SHdMH a}éléé}% g‘ﬁphe&nafaﬁ eernBYERAI P8 gnostic

to an ina ate response~to previous or
clmmdexntTherlmmmem iy et imaneadr, mbeg thaswxamepbithe clinical

DGR3 aS S e S) PR SER Lffbb Gf hyBo cue
BroCah Inddeapaenespbase fo prevdid Susurfattifeddnentipfiafitiximab, for
di sease, non-Hodgkins | ynphoma (NHL) or central

n@xaroglgz boeawsa of iisity easlor inadequata effjcagyof dke Hliineab

Wtasn c | eukem a (ALL), chronic |ynphocytic
euke (CLL), Hairy cell |eukem a and chronic

) B RS A b L s o

|MBH Kif%tdiSedseTRidPEod lﬁﬁwmrﬂi&hwmﬁwbﬂc@n{rﬁu’ff&%as system
opIasnacgtlc I spl enic margi nal zon

mﬂmmas]pllea ﬁﬁ"@é‘eKﬂUCh mﬁeawﬁ@lyr@mcmlwgz Igub@m%@dachromc

g
(M&k@méwmmnyélonﬁwmh amﬂaltlpl‘mrrg'elmha)z ohédifesalB cell

| h foll | |
RARGRTS Mok STV SR ROVEPPAE. Eces haloTRGRGR eukemia,

I
SRRl PR, S ARSIl i pasma co
| snyetona/ daity nilasm8eyteira qfrtmine, extraosseousf plasmacytaima, extra-
R i S50 ST S BoE b WiBaionoi
Dh§éUéj‘Plb§laPH1%"r§iﬁéﬁidr?@E dYl IpMbR8ME, RAKOUIEF I9FHHORRA rA&stle cell

often consi dered autoi mune di seases. Aut 0i nmune

dlyseetieea.i difusei@rge B-cell ymtoma,imedieating: (thynein} lerge B-cell
r'}?#pm%tn%,dinﬁ \t/gsrcuﬁarﬁardeugemll Ifmpng%gabphdar? K‘fnglowh?mphoma

Burkitt lymphoma/leukemia, B-cell proliferations of uncertain malignant

potential, lymphomatoid granulomatésis, and post-transplant

lymphoproliferative disorder.

[0036] Disorders characterized by autoantibody production are often
considered autoimmune diseases. Autoimmune diseases include, but are not
limited to: arthritis, rheumatoid arthritis, juvenile rheumatoid arthritis,
osteoarthritis, polychondritis, psoriatic arthritis, psoriasis, dermatitis,

polymyositis/dermatomyositis, inclusion body myositis, inflammatory myositis,
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osteoarthritis, polychondritis, psoriatic arthritis,
psoriasis, dermatitis, polynyositis/dermtonyositis,
wonel7ugs08 body nmyositis, inflammatory nyositi BCTAS3009M29038
2007/ 014278 PCT/ US2006/ 029038 toxi c epi der nal
necrolysis, system c scleroderma and scl erosis, CREST
ndro

SO e SIS0 25008 ey Y B, et

rmrémteorespdin%bé eSSty Witk infRdwhbtorg pivehtiderse, Crohn's
di stress syndrone (ARDS), neningitis, encephalijtis,

udispase; ulegrative solitisy resairaiprdipiess s¥dramee pgul respiratory
C&’gﬁl{a% W?droﬁ‘r‘efz{?gﬁlg f%@ﬁﬂgn‘goaﬂbébr%ﬂﬁﬁ V& %/ 'c{b@tls,

I's”an hron
r glopwralesephtitis rafieadie coaditions cetzenmanasthmy pcanditionssinvolving

YRR 2 TR S5ehiL B3R reroslorosi,
ARG ot O 8o Ok bk @ipus
selythersat®sual(SEEYisubacuteptitaoeges iupus, eryitdaema’tvsﬂls tdiscoid
OB ol SR b5 S tobr e RDAT, By ROt T

hycﬂéfo%@%'llérght bMcamHiangelity neutekyerr étika, rheumatic fever,
%np hocytes, tubercul 0sis, sarcoidosis,

harscdiosea.nBIdne Ponojens rasgogamlmﬂmp@@i andyeelayed

e i e
asdcoltiesishgeartllvmatodis tndi)dm@W@@etner segTanmI@mat&slammeChurg-
Bl ackf an, anem a, i mmrune henol ytjc antﬁgha i ncl udi n

aﬁﬁrapﬁ?rﬂﬁéaSﬁe@ﬂﬂaw‘ogy‘g)‘:féﬁnvgsgl,th)n PG, ,h(yp%@gnsictllwty
A0S fitis BHERYS, %Ncgﬁ' offlaoliFRCYitis) FAG GG Yhbdhia,

cl ency, aut ol nmune neut'r open
pBraeyomp Brackfan IaaemG)emnnwnajlnemalsyhs aruevma\vmaiigdmg ‘autoimmune

| eukocy. [ ' I

e Se e R
SFQ%?WI d@ﬂééh@)@me?no&ﬁlﬁélhs aufInhlfE RelitrdlRa, gAY Rpenia,
medi at ed di seases, anti-glonerular basenment nenbrane

diesisapeniaadiseapes #phbing laukagytetiayedsaisiraaniral aeneugisystem

RS [ ar DR ARoR SR L LI DS e, F988henia

Syrti) ERtigBREMIBed§ copiE0rRdidika diaises, antigichdrular
St evens- Johnson syndrone, solid organ transplant

r BpERMPBhMegaARe OiRg88s ANGPNOBPRRHI apitiveghy syndrome, allergic
Bg?f?rhﬁ@ %e‘ﬂc@%'s@ﬁ% @Sgﬁgpngh‘g syﬁHFo%%BSdpasture s syndrome,

endocr I nopat serone
sbamﬂbysktelﬁaﬁ)hrmmthenm Sy?@lrbme Regnawvd'ssyndsimé f Sjoegen's

EBTDIe: Steiits-Tatciarkyom Py R BbpERa AR deiegiion, araft

| gMsEB KRt BReB8E(ERAIDY pehfBfgdl Muflous, pemphigus, autoimmune
polyendocrinopathies, seronegative spondyloarthropathies, Reiter's disease,
stiff-man syndrome, giant cell arteritis, immune complex nepbhritis, IgA
nephropathy, IgM polyneuropathies or IgM mediated neuropathy, idiopathic
thrombocytopenic purpura (ITP), thrombotic thrombocytopenic purpura (TTP),
Henoch-Schonlein purpura, autoimmune thrombocytopenia, autoimmune
disease of the testis and ovary including autoimmune orchitis and oophoritis,

primary hypothyroidism; autoimmune endocrine diseases including
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t hr onbocyt openi ¢ purpura (I TP), thronbotic

t hr onbocyt openi ¢ purpura (TTP), Henoch-Schonl ein
weouroEi#78 aut oi mrune t hronbocyt openi a, aut oi MBAE/US2006/029038

di sease of the testis and ovary including autoi nrune

orchitis and oophoritis, primary hypothyroidism

aut.oi . | I J-nel j. - ‘s

2005 DS PRt S8 8RSEiRie TryBidiip). ybacute
cimyesditis | iasopitieic thypofHyesitlisimt Addisdiily didedisk| Srave's disease,
subacute thyroiditis, idiopathic hyPot hyr oi di sm
Aadioiamuse nodyarduler syndremesyerpelyg rfRgesrinopathy

pal I Sy, _ .
CRTEROARS Tps PRSI Ferlfl % S dongndent diabetes

r efetlituse (|DDM pand Shiekhan'deyyadrane; alitalmetnese hapatitis,Ugmphoid

i e Ty e el RS BREaS ) ve NP
b po e ! _
COREL 851 8,y 1ane VRSB S SRNIL Lt ) v

( ihmnmatiqagan:cbg iany ebly (Eakayheuspaitedtiginthegiumvesstl vasculitis
B e B b TR R B3 bk nocosa

nm%mkﬂ@ém%rsb@haylit%, Befas® ditEAN (IgAnEppsdpethy), rapidly
spondylitis, Berger's disease (| g@%nephropat

hy),
r BiSIcEeSSivVe g legrersiangdhglisprimanne iqiﬁrbqsip,r%%a)rq/smue (gluten

bili T . . _ ; -
ol FEAR o R POHE bR R S o,
hapgbtrbphic Ia’@wl%qlémbiSC(NLf&),eq:cl&.bnlaqﬂ aitegyitcﬁse(a@eﬁamilial
coronary arter i sease, fanjlial,, I terranean i
f Mﬁ@n‘t,e")ﬁ(ﬂ%%g%\{%i mswrreﬁm@ pglwaggl%gfwg%@% rge, Whiskott-
. h- . o _ e
oI el sl e O A AR S Ty T a
. . . by infl i’ -
IO RGO F AR sSroh e L art e by
f inflafriroation SBthiegoinss, heading tiRAwkellingapaiex baddests efefunotion.
usual Iy exhi bi.t progressive joint destructijon, L.
dErbentStiaving Ravior phyexignded Reriqt eﬁﬁllyr%%wwgr?%é%]omt
' Sl ang: ap i ' | ti
coprfucticn), BERF RIS Cisanlie] ARy th prangudsBlE 12,
b t . f i RUAT .
CBIEM, SoEs e 444 45555 GRELEH, ubdRlAFERIRL o o o
divieini dieakb @_hteg?ml(e%e;aat’ bélbﬁmt%hi gﬁrbupl[qof iimesdey eaﬂéd/fe or
astrointestinal | tract. though it, can involve
gwlamraatoar bowel dscpsadBllr SohRE WReRse 8 PW@nﬁhﬁ@prder that
7B SRR oSk s gl (09 B0 Muon
| can irectepanyarezobbthe G0BSE]frabn diher neowh $@ sranes, ibmost

C R A LA % e AN PR R e 20RO olon. In ulcerative colitis, the G

involvement is limited to the colon.

[0039] Crohn’s disease may be characterized by antibodies against
neutrophil antigens, i.e., the "perinuclear anti-neutrophil antibody" (pPANCA),
and Saccharomyces cervisiae, i.e. the "anti-Saccharomyces cervisiae
antibody" (ASCA). Many patients with ulcerative colitis have the pANCA
antibody in their blood, but not the ASCA antibody, while many Crohn's
patients exhibit ASCA antibodies, and not pANCA antibodies. One method of
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neutrophil antigens, i.e., the "perinuclear

anti-neutrophil anti body" (pANCA), and Saccharomyces
woeonwriigsag, i.e. the "anti-Saccharomnmyces cervi BCaaS2006/029038

anti body" (ASCA). Many patients with ulcerative

colitis have the pANCA antibody in their blood, but

ctabrinaEEah RS hgdn TR onaclPede RBhliEANAe: ccoAD,
mBhS&wlonf18-pradMdrARIAbE L e SEINSLR B/ I3RRR~Ns. CDAI values

eval uat i ngﬁCr ohn's disease is using the Crohn's

dPE 3 anddelaw eye pasrstatedmAth qwe@ﬁ@,@oﬂlé@asm vpluesgi aaye that
V?{di(%é %ﬁ’g\?%a s%§s§ oLl GhiRds B%So%ﬂ%b%r@%%en%ﬁi eXREMER severe

W are assocliated wth
ddsease {Bey@tlei% Hb@m%opﬂmeht of adirohh's chsﬁaseeadwﬁyamX "

Pl Rl b AT Mooty S 8
SRS iod ANt o AP cor

h f
o R ?ﬁ%%@?e@w?%&@ﬁ%@gﬁ‘é% S5, 8 ol difcase
( Ghlged by mmnﬁm"n}numtdblsed%sselaua enhlbglercﬂfgam: dntluding the
s .in

Lpl _ L
| RlaRGus Siin o a5 patierts wilngLEw piad b Riragion hetveen T
WbélTﬁ B- @el{s%lshﬁsl %Lﬁ?&gb&?brpgftéﬁﬁéﬁnﬂ'bodi@é {rat @k the cell

results In ucti1 on of autoanti bodi es
t hacleasx Jblere tsegerwiral agreehend thattesteantibogiierare! responsible for
at _aut le. for

SREE" 58 Ml Mty R et Flfel FRERE el findhe jgunune

akstehe relet H8ABREB- C§H§b®géﬁeﬂa@§&froﬂrﬁpﬁ&m@ﬁ§ alvbsld offer
are generated from precursors, would offer hope for

| bApe fersleng dpgiingeranefit in SLE nedientsat s. [ 0041] Ml tipl e

sclerosis (MS) is also an autoi mune disease. It is

c fR04ddt eMuItepletgclamsnsa(M‘a‘e)tls atsoogn abtoimentneadiseasea.olids
est

o B e e an Sy iaenirgh iR ts sV Abdisgiuction

Abt (g, WhithGasifgteefndre icall ABEROWthe ibrain$ spinelBtord, and body.
bel i eved that autoimune T cells are primar

cothpughithe sayse ehdSpatunkgewssitds widaly @euqe\sa;cg&@t autoimmune T

SR oA Yl 1 bAROSTp 5 RO 0o,
t higfv leeslspfemitivbdicBaire oresdhtde the C@Wﬁl%lﬂ\d&lﬁid@f ;bai'lents with

ant | bod production is inportant for nediatin
m%%@@y SQIN84PPOTIRR BlieiAl ﬁfga'ottth?r%pa" ERORSE I@@B%@ fQ antibody

966 diBnRs ﬂﬂHGﬁéﬁ’ﬂoPﬁwed‘T’é’cm hyper that ei ther

atet thyrord to c yroi di sm

h%@% yr 0| | i ﬁ‘\_g?ﬁhyrgﬁs&léé’é(sé Féesu'it@ffo% thd Brdtfiéein of

autoantibodies that either stimulate the thyroid to cause hyperthyroidism
(Graves' disease) or destroy the thyroid to cause hypothyroidism (Hashimoto's
thyroiditis). Stimulation of the thyroid is caused by autoantibodies that bind
and activate the thyroid stimulating hormone (TSH) receptor. Destruction of

the thyroid is caused by autoantibodies that react with other thyroid antigens.

[0043] Sjogren's syndrome is an autoimmune disease characterized by

destruction of the body’s moisture-producing glands.
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thyroiditis). Stinulation of the thyroid is caused by

aut oanti bodies that bind and activate the thyroid
weoerhimi#78 ng hornone (TSH) receptor. Destructi 8aTmi2006/029038

the thyroid is caused by autoantibodies that react

with other thyroid antigens. [0043] Sjogren's

ATt B RO Rer PR PSR SRS Punts.
é@to‘é\@u%@éé At DIt R BIoYE38(12 90d &auke Wit destrudtdn.
thronbocytopenl c purpura (I TP) is caused by

Bt | RRGsRd @tra\ﬂh SMG )3s & @feniel AlishithenéRAdufdHEScular

ei r “destruction. Myasthenia Gravis (M3 is a
cdlsordecr chatrasitemzatbby eutqamihbodiearthawn@drt@ acetylcholine receptors

e SRfbpf R BRBR PR Teatile HealinkRe ot treyoluntary

] fetledipupgadi ng to vveakness of the voluntary nuscle
groups. [0046] Psoriasis, is characterized by

atioe TTT“P’%ohé‘&& @mta‘réﬁ’tehibdﬁ adtdimmdinfhSPnation in the skin
associated with arthritis in 30% of cases,

samrﬁatmeasa@matm Maﬂmmthmss in 30We of d@m§éler®¢wmﬁi:|mf@mmatory
047

Céﬁwéwﬁﬁs?%eﬁ""‘ﬁ@ﬁ GrobB g e Sl ratiyecotis”™ ©°

Eﬁm ?@z@%tgéﬁé f\gg? | nCltﬂgﬁ%m!c inflammatory

| RfYOBETFRY (), IRCARMG UBANURARAARRI TN 8OO PbRRY0LRIS ).

nunber of assi fication schenes s
clrllesimaiosy myopathiesrhaye/beescategasizedbisinghinimbsrafh

Aﬁ?ﬁéﬁ%ﬁ@%} gg’%)'ﬁégg llgég%eéi%%%igaﬁigﬁ . ﬂ&'ggrgaa I\WII&E [_I,Meugﬂ [Pis Clin

d ot Ay 26181 H S ZEMP4) eHBie S0l ivivpatiit irfladiatory myopathies
dermat onyositis are chronic, debilitating

i i a pobinayasitis €} and desnalannysitis (RMeI e and, in the

case of DM skin. These disorders are rare, W|th a

r E}8] e d Pohmayositismand deteatsmmygsitisoatenchreniz, debiligating

T EmEtony biseaRos Bt P Sl i o Snf B3GS 0BBM. sian.
( Tﬁég@ﬁfsor@r%fd?é Ghle, Wm@t@dortéw&inuaﬂ idciderddtOof approx1mately 5

I dio ath|C|anarrrratory athéls associated wth
styh Pﬁ&%?eﬁﬁvlb@@ﬁﬂylt%\ﬁﬂd Oﬂ%ﬁq 12 e3sesyparimilipn ehildsen per

o n
B IEh SRR P YT 010, 1 A0
4ﬂd|d;ie¥tﬂ:rc4iaﬂamh‘\dtbm miy&bathmis Bssodcihicd Wt Bignmmanﬂ.EMbldlty and
20: 8 -826 and t ritjps .and lie nditio
PBiorel), WbnnaR 8! MPeRA R B BlRd R beva e igpifcant
th élﬂﬁen?égﬂﬁ)dléﬁér&et eﬁ’u‘%\n‘? NVCa i UPS7 1416114 RAO R NREA(Rheum
to di agnos . Idi opat hi ¢ I nfl’ammat ory
Dis Clln North Am 1994, 20: 811 -826 and Arthritis and Allied Conditions, Ch.
75, Eds. Koopman and Moreland, Lippincott Williams and Wilkins, 2005) sets
out five groups of criteria used to diagnose IIM, i.e., Idiopathic Inflammatory
Myopathy Criteria (IIMC) assessment, including muscle weakness, muscle
biopsy evidence of degeneration, elevation of serum levels of muscle-
associated enzymes, electromagnetic triad of myopathy, evidence of rashes
in dermatomyositis, and also includes evidence of autoantibodies as a

secondary criteria.
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Myopathy Criteria (11 MC) assessnent, including nuscle

weakness, nuscle biopsy evidence of degeneration,
wehewatnsos of serum | evel s of nuscl e- associ at 8dT/US2006/029038

enzymes, el ectromagnetic triad of nyopathy, evidence

of rashes in dernatonyositis and al so incl udes
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P DBI0 BBl 28se L TS B RIRIE BRI B,
( MlyDpitisegpbcifint antibodéy (MSAR aimd drdibpdyAdBXiractable nuclear
I’%OSI tis-specific antibodies (MSA), and antibody to
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PUGRASabl e nucl ear antigens. [0050] A "bi nding
nol ecul e" according to the invention can be, for

ew&)@&]e A dingtiag aidlegule™ aeesrding tortag Im@rw@nm@me der example,

REPoR (o MG mBR b RO Ffige). Mighkis i T2
pcaxﬂaelhydm&eulmrdtl ardEmall moleatile eompnuamthattmddbto altarget A type

ention is a antrbod or an anti fra rrent that
re RIRRINBFRRHHBINdEG rr?ptey %L\ccmtﬁmrrl@egwtse iy ip@n

nam.rscrcgﬂo@gﬁehﬁb grgrehbfre% réﬂaﬁﬁqﬁgﬁ.n@%&r}ﬁy aptpih@ing

i mprove 1ts bind nity, dimni

i m@l&m@em&y by rnoﬂrﬂreﬁ aceadimbftoanethodk standard $n theladito

[ rove va| I|t ebod of. an indi,vi
SRRty i B iRkt B E BP0 RRich Ate? iieffeRlor

afiirittisns laﬂﬁﬂ‘cﬁ* iV @@émmnw in SEBRHBFO0IN FRIAdGAS ISUEh
protein. Such fusion proteins are also binding

nBloskfigasionacaay iclugle; iortaxamme eaminsnacidiseguengs magifications or

blﬁqﬁe@g og‘r)ansgé gusﬁor? ér&t?@m %P&fcgggrﬁerﬁs %‘?@ giso”tgmwn%r
rmkﬁ@culles nbedrdirg) tosthedmvdrtionf xXn axémpiey biridiels rﬁcﬁeéthétof the
t ar get V\Atha%Dgater affinity than an other target

Fmveetrawasn@ duemremn@phermar@r&l AR E)bi nds
to CD37 with a greater affrnrty than to any ot her
t Q] AnbindingDpolesplecthet is spedifiegfars tecaetdindstnsthad target

{
Y Y A sy t%rh%f'"Pﬁé@%ﬁ%e@néié%—spem
abfniding neseduds birfeito CRBD@lith Dfreatéeaffihitgtieat ©ratyhether target
or e%p to abgut 104 M1, preferabl reater than

f
P 20cngsiabingBaPalecHsrans & Dyt @ Geataraninity
ik rﬁeHﬁ’wl rta)r @poﬁﬁwdﬁ%ﬁmMé'cu‘?&do%bllhvémro% may have

at er t
affrnrtres for their targets of a Ka of greater than or equal to about 10* M™,

preferably of greater than or equal to about 10° M, more preferably of greater
than or equal to about 10° M and still more preferably of greater than or
equal to about 10" M. Affinities of even greater than about 10”7 M™ are still
more preferred, such as affinities equal to or greater than about 10’ M, about
10® M, and about 10° M™, and about 10" M.  Affinities of binding
molecules according to the present invention can be readily determined using
conventional techniques, for example those described by Scatchard et al.,
Ann. N.Y. Acad. Sci. 51:660 (1949).
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equal to about 107 M1. Affinities of even greater

t han about 107 M1 are still nore preferred, such as
wafhbi7i427e¢s equal to or greater than about 107P&IAIS2006/029038

about 108 M1, and about 109 M1, and about 1010 M1.

Affinities of bindi ng nol ecul es accor di ng to the

2T GRUEM CBRrr ARl 3R afPh R TR B pu e

bivivSaiadie Ravesl #ftinitiés for @DB7 dNalou8.8do about 16aME60ertain CD20-
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t life in grewletion of abewel teabpwi30 dayal f life in
circulation of about 7 to about 30 days. [0054 o
clnmmpeal?ra7esmmﬁoaa@ﬁltmhe$1ﬁtat@haraazt@rezact ¢ €A77 @nfgen in the

STl D YO 48y VRl Ao
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leferentlatlon Antigens, xford University Pre

( Riterentiationefniigss, %@@mhl@ve@ﬁmf@ais él\%ﬁ")atoﬂ‘?ﬁ(/ @D%wemﬁc

S e Bl e BB fieerifed ithyad Rehy gy mBh Rl Ea7:,
HYRBBE2 anddPt-24. Ské; I\/Rﬁderﬂ”&a?uréQQJOB)oIMRegml Stlamesst M\ajents

Sifivair 25008 wiiE stetes PatiiPgnd apiBess rerd S BRy one
t bﬁS?tékﬁ?op%m $ARGarts A28t §Id 14 gd%%ﬁ@g%%cﬂéﬁes that the

noi ety o Anot her CD37- specific
SepitofeBiscitps)ed [rﬂbss:]arbldneiﬁa’@ mnnbty) af em37p utbrh@that Coy -

S aatbe s SRS BIET, e and b Bas 430 o
ofi0sed” »geeb B aaent %vs‘iﬁ@?@a%"’c&scé’ﬁ 5.C3p8 BnEASR include
% S P4 Ndi4 3B cansh \WPEK 9816@ 3@@061' AnHOPEZ3 438 s well as

00/ 27428 (GilTo-Lopez ‘and "WD00/' 27433
(3s ;behtent_ap[dz:aand NdseM&EG@Z/O\MG%ﬂAT 8@ d(ED 20030041 780 A1

a W01/ 1 (Rastet ter : .
(Fardderonet 3hfiha: PaF Mqubinadaes it o160 (Grito-Lopez,
8‘ \WoboRTars (GHffoaRplel JNet V\ﬁHﬁ%QQR’UNﬂ@MB‘B g@¥llo-Lopez and

2/ 04021 (Hanna and Hari haran)
Leonard); WO00/44788 (Braslawsky et al.); WOO1/10462 (Rastetter, W.);
WO001/10461 (Rastetter and White); WO01/10460 (White and Grillo-Lopez);
US appIn No. US2002/0006404 and W0O02/04021 (Hanna and Hariharan); US
appln No. US2002/0012665 A1 and WO01/74388 (Hanna, N.); US appin No.
US2002/0009444A1, and WO01/80884 (Grillo-Lopez, A.); WO01/97858
(White, C.); US appin No. US2002/0128488A1 and WO002/34790 (Reff,
M.);W002/060955 (Braslawsky et al.);W002/096948 (Braslawsky et
al.);W002/079255 (Reff and Davies); U.S. Pat. No. 6,171,586B1, and
W098/56418 (Lam et al.); W098/58964 (Raju, S.); W099/22764 (Raju,

S.;W099/51642, U.S. Pat. No. 6,194,551B1, U.S. Pat. No. 6,242,195B1,
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appl n No. US2002/0012665 Al and W01/ 74388 (Hanna,

N.); US appln No. US2002/0009444A1, and W01/ 80884
wO@ilohe78opez, A ); WO01/97858 (Wiite, C ); ©BSTASI06/029038

No. US2002/0128488A1 and W02/ 34790 (Reff, M);

W02/ 060955 (Brasl awsky et al.); W02/ 096948

S Wl R B2, GBS P N 364 398 (EEkbERt ol
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e Pt LR/ T O T ey 4) (Grillo
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(810675 B Boseb 20,485 231 186, 5623008 834 S0, 767
g@%"ﬁgﬁl b, 015P§ﬁg Mggggggg% 9@1&@:’7{5&%%1%@:7%& ) U.S. Pat
(Kan® 224i86681 and YYOQD/208P4t(BaNuera-GLiton, E6)2WOO1/13945
e gy Wt (B8Rl TRRINPA i gidenbers
Lhid H3aken G)u l\lvoo@ﬂmz&@ﬁ%y @ﬂﬁl WRESY 198633 (Wolin and :

( Bar ber a- 3945 (Barbera-CGuille

ERpsenigaty); 63739B’a(®d><p)d?ea%n5§ Blbetizst 28); l@lﬁdmhlmékg

e

(@einice agt H?dadmanlhﬁWODQm 08312 (Eﬁ@[&ﬁé@@:),ffébbhlof which is
( Gol denber g pl n no. US2003/ OZﬁi%l
(%mrﬁéﬁyamprpaﬁt%hﬁsem wcr@fem@@qzsqea P@t)No

I tye
EPAD TR MEED SopiR AR 53D o (SR A0 10 Tad one 19579
appd EPSS2 mzmeyaemw Ateisd); and WG%R@W?ONBhat et al )
4,861,579 and EP332, 865A2 (Meyer and Wi ss); and

VWQWRM{(M he$ babn Jappl®abior Rubar cl'ﬂrﬁbdhalselwelﬁltuxam@
?agttroved for human clinical use as Ritu

XaliR iy corsideiesitadiedy QQ?Q;@%CI@D?UL%@OM%JI% Phtheng
malgriids of the invention. [0057] Small, modul ar

i nmunophar maceuticals (SM Ps) are consi dered to be

mﬁipe %alﬁgnﬂgdnm&éwjgﬁﬁ%@asrg% ggﬂg%}ggémgéﬁgre considered to

pbevheugpy of blr@mganmulléésef thedhvesiono nwemodk(fbﬁ&‘é,kﬁ@SMlPs
and US Pat ent _Publ 20030133939 20030118592, and
ohaev been desciiprd Arevigusy incer-pvingddd Snapelication no. 10/627,556

r h& U PStdrt PuUbt! J0030113565Y; 250407518302, BRY 20050136049, which
are incorporated herein by reference in their entirety. SMIPs are novel
binding domain-immunoglobulin fusion proteins that generally feature a
binding domain for a cognate structure such as an antigen, a counterreceptor
or the like, an IgG1, IGA or IgE hinge region polypeptide or a mutant IgG1
hinge region polypeptide having either zero, one or two cysteine residues, and
immunoglobulin CH2 and CH3 domains. In one embodiment, the binding
domain molecule has one or two cysteine (Cys) residues in the hinge region.

In a related embodiment, when the binding domain molecule comprises two
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or a mutant 1gGlL hinge region pol ypeptide having

Lt h . , t . t.ei i

AR R s v i BBl d PP hRERLO AN sm the feavy
t EieaiRiandi IREt cHaMRIsotRictstel ©rizabstitatedwith\wh ayifiiccadle.
(Cys) residues in the hinge region. 1In a related

emys@'ym%e BM@H%HB%% B hidfe @8R SefIPIaSEHHR dBBRAE HiREntion
two -20 WO 2007/014278 PCT/USZOO@/Q29038 Cys _
r g%l chrdsmplaied faisrhavingyene ahimgtie ibinding ségieds, suabi agivargable

BRI P YA G e R AR alhb BBl e R0 og.or more
birfifluRGgIdBITEM Bupérfamlle fidreiserdsefich as BNMRIM@SYIGHUlIMEThese

invention are contenplated as having one or nore
biagiRify MeGoYas are batcaly seperatsidy linkghPephdes vergh may be

g e
ajoindenimadiindingimoledbles EExengglanniinkem aedlickers dvased on the

typi cal |y separated by Linker peptides L.ch e
PR Lk SRENE SRS (R SSDhaMBRte 1! Be. LEnBIGIES for use
W' Re FRETOAS A the veRti dm‘éLsrd)d@d thi iSOt A1dinELA GG YbGuence
Exenpl ary l'inkers are ?I nkers r‘laased on the ddy4Ser

| dlebead from & cossianht eegigrebfaseninunoglabeltie topregde aheesffector

I I in_th f,.the i ti.
NI NR TR e st ealsSR R A R IGEYEE
f s&deh vt fréra@ CRI20ioradini dTaNiBethaROGIbPUlirPoP TP gled CH3
an effector function, preferably ADCC and/ or CDC.

THomainséeninsicitemenapn moriremynoglelubing e SHEPsase capalie of

a ' [ i . . T,

B SRR TR R T BUERAAR, B0 SR Ao trkec
SHMuRimerse capabl e of ADCC and/ or CDC but are

conpromsed in their ability to formdisulfide-Iinked

g&dﬂ'g]er TheliRP&RionTiReludBY ﬁmﬁémzédwebweépéwmmﬁbolypepﬁdeé
7-Specific SM P pol ypeptides that exhibit at |east
gthas exoibit: atilgrsii8Q percent ilentity tg Jee pobweptde set faith i SEQ 1D

SER.! : i [: j

S5 D g BT AR VB A i D

himené aepgéﬂ?ﬂ?e Bmehfz'eld '@D&?(;ls?ebma%ﬂiRJIpslypepmn‘é§@orapsise any

am no ac) d sequence selected fromthe gro nsj st i

oﬁ”‘éEQaPilg sr@@st%%e? seb%,ctqd),romheﬂrpuwpngf@,ﬁﬁé@?%EC';ITQWS: 6,

28, 3 043 , 2@ 2 6ra4

5 18,1228 1851880, 3524920 8 302 P 2800 o5 e 48,

as0eb?, 54,18, 58, 60, 80, 82, 84, 86, and 88. In another aspect, the
humanized CD37-specific SMIP polypeptides comprise at least one amino
acid modification in a complementarity-determining region (CDR) selected
from the group consisting of: light chain CDR1, heavy chain CDR1, light chain

CDR2, heavy chain CDRZ2, light chain CDRS3, and heavy chain CDR3.

' [0060] In one embodiment, the invention includes a humanized CD37-
specific SMIP polypeptide, wherein CDR1 of the light chain comprises the
amino acid sequence of SEQ ID NO: 61 (RASENVYSYLA). The invention
also includes a humanized CD37-specific SMIP polypeptide, wherein CDR1 of
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humani zed CD37-specific SMP pol ypepti des conprise at
| east one amno acid nodification in a

woanploesest ari ty-det erm ni ng regi on (CDR) sel eeCeS2006/029038
fromthe group consisting of: light chain CDRl, heavy
chain CDR1, light chain CDR2, heavy chain CDR2, |ight

[ \ d h hai 0 .
B e @tr e g Aee g e P igs 52
SRS ENY YSMIRA )P of Bepigivehtien furtiesréndludéRd heimdniged OIDB7-specific
chain conprises the amno acid sequence of SEQ I D NO

g&l\/kl Rawtpeptide Ayvhemie GRvt of t'&he%\hé@ﬂ;ﬁ @p\ilgwea the amino

/ ne. | do. 2 OOR
Yt G BT BRSNS RABERELE® 0T oL
E@eﬁa&% HaGenpoeRh AR, B R iy s Ehiplaidfd cosr-

C%%@dﬂi@@ﬂ/ll@%?yﬁéﬁﬁi@bf WaeréiYICDRLIof Bepfigieshaih es@ipfises the
| of the heavy chain conprises the amno acid

semihaeidseqgece bf REQ H3 N@GIRIRAKTOBEY] Tha invahtieralso

e , [ [ : [

o e hup b 33 PR el e oRB RS ek L2 of the

gheéwy crmiprcbmiﬁ‘ebehe amino aaidl @b@mmelmfasm IBEQDt 65 Nod
FAKTLAE) . The ipvention also includes a humanize

d% Ps@é@ﬁ'ﬁc-r\@iﬁlﬁ}:g@%ypepti de, wherein CDR2 of the

he%\%]chai n conprises the am no acid sequence of SE

| B9 6 priunthes erybasiigentythe irkenticn i)ﬂclup@@@zljlumﬁnagd CD37-
CHAARE SRR TR, IRk RS e gty B ho

| agivio abidi sequenpe iof SEQ He N6t (QHHSDr?E\z}\UTﬁ)n cﬁ@mvsgﬁ.}pn

I NGO .6 DNPW) . i nven i urt her, .i ncl udes

Rk dude T paransd CoMeal STUBRONPoHier Bharein CDR3
. . > . . .

Ol PR Bl BB PR D N o7

f (BYG&F DYc | Uneimvantiomfurthes dncD3ds g peiidnized SIAFT-specific

epti de,,. wherei n of. ,.the h .chai i :
B St RbE e n IR 3 o i e R e At isiie Hiino
e . i 218 e
oo %&e‘?hgg?’f R B R T P R InvEhtio B thbides a
cbvmenizsd Eha7 sreaticiaMiP selypentideorherip CORR! e heavy

| e erisas iR B SRS SRS e YE IS Ao

3. sRbueE 35be 4 T PSR WS huPlont 2R por-

SgpHENS SMIPS R &stide’ &hprising at least one, at least two, or at least
three sequence(s) of the light chain CDR amino acid sequences selected from
the group consisting of SEQ ID NOS: 61, 62, 64, and 66. In yet another
embodiment, the invention includes a humanized CD37-specific SMIP
polypeptide comprising a light chain CDR1 amino acid sequence of SEQ ID
NOS: 61 or 62, or a variant thereof in which one or two amino acids of SEQ ID
NOS: 61 or 62 has been changed; a light chain CDR2 amino acid sequence
of SEQ ID NO: 64, or a variant thereof in which one or two amino acids of
SEQ ID NO: 64 has been changed; and a light chain CDR3 amino acid
sequence of SEQ ID NO: 66, or a variant thereof in which one or two amino
acids of SEQ ID NO: 66 has been changed.
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the group consisting of SEQ ID NOS: 61, 62, 64, and
66. In yet another enbodi nent, the invention includes
wa 2nras7ged CD37-specific SMP pol ypepti de ceaprissiong2903s
a light chain CDR1L am no acid sequence of SEQ ID NGCS:
61 or 62, or a variant thereof in which one or two

0BG o ol aresh e ivertiondfilBss AP lesgRRE Do -

6¢pedific sl\mar jofeptiiercepiprisihg\ai leBsbmige, it [éawt taB1 BPat least
acids of SEQ 1D NO_ 64 has been changed and a _|ight

chsee otthesheanyrehaie CPR aatjne Al $7qUSNCes Selgoted Fonpthegroup

f inghs0n t
g D RO S R8T Endb7'40 G BBt Sitodiinent the
HﬁWéhiﬁﬂOWtQ%&l@eQﬁBun{aﬁg@ﬁ]CDB??plebIﬂCESMch polypepﬁ@é cotripelsmg a
i nvention inc es a humani ze
PRIy a'@@%ﬂ@mg? RAGichE eqt@é@?%g?%@@%aég @%vaaant
afhet&&Sh wﬂlaf 8Re Ok t\&B%nﬁ]ﬁ WidssH SEQTB 16 BS r?a%' t%en changed;
sequences sel ected fromthe group consisting of SEQ
| ®hiagy chsin GBR2aardin®7ad®d sequencd af SRer [DeMob diSyent, variant

; h%\ﬁ)cgn é’%@ﬂ%nﬂ?w%%%a%%ﬁipﬁﬁ@ i S%SEHI ! I(jlg:eaq?]M%leanged
SmngfChgﬁmURS\erﬁﬁac@rse@]uéﬁéé @@Fectéd"ﬁbﬁpﬁhel oup

whi ch one or two ami no acids of SEQ | has Dbeen

cernfiRting ofaSh@ANEHOT-@Hrer aavﬁrm-ntéher@og éqwémbeonﬁ or two
Sﬁ'f‘ﬁiﬁé’sg??ﬁx%bﬁa%%?%ﬁwbhézhas wLeRoh RHafds.”
F{the? hZ"i‘é%re‘i@arﬂ@a%?mqu@“e%r Apby RETERST £h86BE Hite,

Vpélyééétldébeécﬁﬁﬁnélﬁ Wi igdst ORE PhinbWRid ATTdftatiehds aGfamework
any one_of : 67-69 has been chan ed. [0065]

mwm(&ﬁm@iﬁc risfﬁamrﬁm gaw eeNEstingeef €i 1|,&\eavy

e e

t AR3glightchaimFRel and I@‘aVy|chgh't FRhalhm oﬁBlem!b@awant cthal n
FRI, l1ght chain FR2, heayy chain ght ch
FryenfieainrFludes & humrsizad g 7&9&CHICF$MIP @ﬁb/pﬁeaw “wherein the

t
i Rl R LR TRl i LOKERALStg Al esc
t bequdriaesaf SE@“@/NOK 7OE(EI\dnT(QSRIA)TLﬁLSH@ERiAQ1MSC¢)h dnranother

o ri Ses t am no a(L: d ﬁﬁ%ﬁr??&fd ég%l Deﬁ'\"{?i&&g‘{'ﬂe
' BMI?Bébﬁ’dfb 'vﬂ‘?ér@ﬁﬁlstF dflﬂlﬁ@ﬁéé\?)ﬂc%7 cormfddsi the 2MhiRo acid

pol ypepti de, wherein FRl of e heavy chain conpri ses

tﬁ@ql&?ﬁqwfa%E@ ID NO: 71 (EVQLVQSGAEVKKPGESLKISCKGSGYSFT)
In still another embodiment, the invention includes a humanized CD37-
specific SMIP polypeptide, wherein FR2 of the light chain comprises the
amino acid sequence of SEQ ID NO: 72 (WYQQKPGQAPRLLIY). In a further
embodiment, the invention includes a humanized CD37-specific SMIP
polypeptide, wherein FR2 of the heavy chain comprises the amino acid
sequence of SEQ ID NO: 73 (WVRQMPGKGLEWMG). In yet another
embodiment, the invention includes a humanized CD37-specific SMIP
polypeptide, wherein FR3 of the light chain comprises the amino acid
sequence of SEQ ID NO: 74 (GIPARFSGSGSGTDFTLTISSLEPEDFAVYYC).

In yet another embodiment, the invention includes a humanized CD37-specific

-23-



sequence of SEQ ID NO 71

( EVQLVQSGAEVKKPGESLKI SCKGSGYSFT). I n still another
wenhodiaest , the invention includes a humani zed#CTD32006/029038

specific SM P pol ypeptide, wherein FR2 of the |ight

chain conprises the amno acid sequence of SEQ I D NO

TSR B O G i

PsHReREIISE@MBMNDN7HR2 of the heavy chain conprises
the am no acid sequence of SE

ID NO 73
AL OWSS A SRTANY Y CARod Hehenoihes

(4
BBk h B Hetich REERRS S HZRRRERsr shettb Smip,
E%ﬂ%%ﬂl:tém ggeianeﬁﬂm kight Shain cﬁbrhﬁ:isr,]ésﬂftehte %rrr:i?to ae?rid
TRSBIENGER %Sﬁﬂ DN R TEROASERUBIR). dniyisaRpy i embodiment,

7= i fCr - : L. .
ST 3 SRRSO B3, v
cloiReh raf dtess hehey almdin coapribesdbguenive acid SEDdaroeNd SER ID NO:

c YRR L UG R Bt et i B0 ncluces a

Gidhasipeaidhe7-sphbEfic BNIFPEOpEstidaheieeinh FiR4 opthd RGavy chain
[ ight chain conprises the am no_aci uence of 4SE§S
' GRGILVTVSS).

d se
| e risesstherapaaPrag Kpauence et SERIDhEO: ¢
the invention includes a humani zed CD37-specific SMP
pk®I0G6E pt Thie inwemdioeifurthéRaclides hentaringd Sl Maspenifc SMEB

the amnp acid sequence of SEQ ID 77
(ROBTRRSSEITP T B Fearh PR RS AL 2t lagist three

I w&gdc@(bgidﬁhéldgﬁt éhai FrReaimiRslasildeaaBA6ES b6leSiddirom the
pol ypeptide, wherein FR4 of the heavy chain conprises

t BOURrAaNSIsiibp Of SEfa dRNOSE 78ECR.) 14.0d 78 In one embodiment, the

(3 . . LBV, i i . .
BV OB ph <gRE R s OSpehgb Lifprsne -
dlightehsin PRe,aminol aid betjienceost SEQ! 1IBBNO: 70y era variant thereof
sequence(s) of the light chain FR am_no acjd sequences

s WRich @nerivoraMIngr atids ebrES IR NY: A0 kePeen qoandew, a light
72 . . . ' ’ ' ' .
SR ST asl DRI SO N, P reot
cwhiohi anengr &vo aimgid acidaioh SEHQ IDrN(hn?Zl_biasl b@gqmngedf a light
AP AL el CE BB NSEG B AR thal & R dnSieof in

| Walkh orfdet ﬂvfﬁ%irﬂi@@iﬁs%ﬁ%@cﬁgmpm ﬁBs%’é@h_‘dﬂa‘N@ed?énd a

or a vatlant th_ereo. In one or two am no a_CId
ofigrgEfairDF Ré armiporanid seguentaahBEQ 1& NQyIE, or a variant thereof

in which one or two amino acids of SEQ ID NO: 76 has been changed.

[0067] In addition, the invention includes humanized CD37-specific SMIP
polypeptides comprising at least one, at least two, or at least three
sequence(s) of the heavy chain FR amino acid sequences selected from the
group consistihg of SEQ ID NOS: 71, 73, 75, 77, and 78. In one embodiment,
the invention includes a humanized CD37-specific SMIP polypeptide
comprising a heavy chain FR1 amino acid sequence of SEQ ID NO: 71, or a
variant thereof in which one or two amino acids of SEQ ID NO: 71 has been

changed; a heavy chain FR2 amino acid sequence of SEQ ID NO: 73, or a
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chain FR3 am no acid sequence of SEQID NO 74, or a

variant thereof in which one or two am no aci ds of
WGEEB®Q7IDAO. 74 has been changed; and a |ight ebdaius206R629038

am no acid sequence of SEQ ID NO 76, or a variant

thereof in which one or two am no acids of SEQ I D NO

R B BTOEE ey ol bPOp el (PN RtacBeen
CeEMgeslt Bhedivylchaiii FRB&amIiAb dokhséquente GFSEQ IDERSE 75, or a
three sequence(sé of the heavy chain FR am no aci

cid
s@iigah drereskinarhish anedeh tveeamigogide 6hSEG IDhQ5f7o5mas been
I - 7 78. I j _
RN AP areaiihali PR EmER: of sBHEe LR BESFREINe: 77 or
ped yrepvariint tiherepf Irwhigharizeamyvociaino &ditls off SERQ HoINDS: 77 or
sequence of SEQ ID NO 71, or a variant thereof in
wht BAs Sren&hapgdgdani no acids of SEQ ID NO 71 has been

changed; _a heavy chain FR2 am no acid Sequence of SEQ
|[80&61 73he dvesition alsgonzhciEsEisoRteEUdSivaEd 2gsede

EmEin BHEholdd S iched ¥ncBbir A AEaSS T pcs
a8MIP pelypentide thatsb@ibifs HleastBO percant identinto thbgobgfeptide
Ao e D A Hasel ednymeniaca iy -seedne 3K
SRYEPROIST, \Shin i SrlFdic BNt
7doropris€ @ rhastediidersecuange seldct@bBpmthe dgravpeonsisting o6 SEQ

i ol Do . | 9 ¢
NG Mag duiinte HndBuPhoth Shmnesen ! £2/38.'67, 38, 41,
QP8 45 e iubi 51, 58155, 57, BREPY 8E 83)@6, K0IST. tih cte éMiBsdiment,
80 percent 1dentity to the polypeptide set forth in

dhe invemon inclugies veciors Maatampiisedesesrcigieacidimolsguies and

ﬁ@@e{%%ﬂ%ltrﬂ@y(%r@%‘%e%?v%%gh an isolated nucleic acid

rise a nucl eoti de sequence sel ected

f he_.group consi.stin f: SEQ 1D b 1.9 .
1{{)%'8?53 Ige |r1\%n%|?§’al§q!ncggfeszgrf)c%s’eﬁg!\%gyc@g’thgg:olypeptldes
3&@3&%d4ﬂerein4%om‘7b5isir@7¢uIt4:|9in95ﬂe hest cdils ulkder Sutablé%onditions
81, 83, 85, and 87. In one enbodinent, the invention

i incexpiess thecpoypeptidas, eogmptioaaliniselatingdheipplypsipgdes from the
ngl@g |l es and host cells that conprise the vectors.

[ lH ? The invention al so includes processes of

CIREET e prithehgthest Tis e tipndSeludes Soliresiions
C@é}ﬁbﬁéiﬁp&he AR &P S D3Tes RYIMPS RN P §RPypepfitles of the invention

optional 'y isolating the pol ypeptides fromthe
and a pharmaceutically acceptable carrier.

—

[0071] The invention further includes using the CD37-specific SMIP or
CD37-specific binding molecules described herein in any of the methods of
the invention. Such methods include the use of any of the CD37-spedific
SMIP or CD37-specific binding molecule comprising an amino acid sequence
selected from the group consisting of SEQ ID NOS: 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58,
60, 80, 82, 84, 86, and 88.
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culture. [0070] In yet another aspect, the invention

i ncl udes conpositions conprising the humani zed
waRe/ggagi fi c SM P pol ypepti des of the invent POWUS206/029038

a pharmaceutically acceptable carrier. [0071] The

i nvention further includes using the CD37-specific

2R | et PR et AL B0 R B Bl rS&kino B-osts
nedrip ﬂ@n%}g ve@pbBitions &f tie MYENntidn;tare ﬁ@ﬁ&ccﬁ@&irltfsurig the kits
SM P or 7-speci fic binding mol ecul e conpri sin

alei reduee .Bdcedléqlﬁstrﬁb lt%@aaéwrélaerqusnwﬁoa@ gugore 50-specific

S35 RO SF SR ettt oot
4bindihg, mbleculedis TRU-B&®. 58, 60, 80, 82, 84, 86, and
88. -25 WD 2007/014278 PCT/ US2006/ 029038 [0072] In

YFIO73D0t MRé irdapeioh, alédn mduteRHuraanized ICDBE spédific SNIP
reducing B-cells £r| Si n t he conposi tions of th

i Pl¥pERtistes comapisiog 8CePR 1 ar QB?ngn@ ﬁeCDRﬁsthat@Xh&m@é least
g%ggle ent |c|t)}<L| Ingyé%:ftfdlé et?&‘ﬁli’fdrﬁgc?m?w 21086ich CD3T-

Specl ecu nvent
copdaifiS bl e polypaptisies may UER@r spepiritea hlkmnadlfrsgnework domain

I | TR t I
PRI éé%efg&ﬁ&@% Bt GRRE P | pol ypept | des
conprising a' and a CDR3, that exhibits
a[oq7élist In @raptb@f aémct. tﬂ@wvw'qrbmpmeﬁcﬂ Ywagnized Glas7-

ypepg@gg"lﬁ@éﬂgg et e8RS bplcenPldhty fo the

dpoigpeptld’femtrfatth iy SEAR D NO COREher€DRhe lrurdadi2es . CD37—speC|fic
e invention inclu

[hgﬁagé] WRER ? %‘Eé&&ﬁ@@ﬁ@“ﬂﬂ?%@&n%rqq&g@ polypep‘ude

{
p&?hgg%ltﬁl ?g éé@?ﬁ% %(‘?? ﬁ%ﬁ&é@@é sél@%fétd ﬁdr,n tﬁﬁ?ﬁ@‘.‘% c?rr\]s,lstmg of

P S EANILs MO S-000, St (96: 953D, 105, y1|@épt106e168 Ads, €714, 115,

aﬂ‘fj%ﬁf{?”'&@-eEZZeﬂ%‘Eg@ér%@? 30780 {romthe group o
751 01 TReGveniion At ConteaPlates 4 hywaniZpHCO3 poesis SMIP

183I{yg%%1]ﬂie #26 e F?mt%%?ieés@%[)?erg&% IH@M?(V% ‘Prﬁb BbBBeptide set

tes a unanlze speci
plarihpie@EQdDt NGt 2ewhietgin shahu nmecB@Dﬁé’fmuﬂq STty

 BolREe) LREELS S R R IS

whereinnis 1, 2, 3, 4, 5, or 6.

[0076] In still a further aspect, the invention includes a humanized CD37-
specific SMIP polypeptide, wherein CDR1 of the light chain comprises the
amino acid sequence selected from the group consisting of SEQ ID NOS: 128
(RTSQNVYSYLA), 129 (RTSESVYSYLA), 130 (RASQSVYSYLA), 131
(RASQSVSSYLA) and 132 (RASQSVSYYLA). In another embodiment, the
invention includes a humanized CD37-specific SMIP polypeptide, wherein
CDR1 of the heavy chain comprises the amino acid sequence selected from
the group consisting of SEQ ID NOS: 133 (SYMNM) and 134 (SYWIG). Ina
further embodiment, the invention includes a humanized CD37-specific SMIP

polypeptide, wherein CDR2 of the light chain comprises the amino acid
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pol ypepti de binds CD37 and conprises a |inker

conprising (@y4Ser)n, whereinnis 1, 2, 3, 4, 5, or
wWoe.20(70@¥653 I n still a further aspect, the i nveRCTMIS2006/029038

i ncl udes a humani zed CD37- specific SM P pol ypepti de,

wherein CDR1 of the light chain conprises the amno

aC| d se uencqﬁg? %&Wd&%@ &f%ﬁ@g@{%&ﬂ%&gf 130

( SYL796 (GASTRAAHRVENYINSNRAT)3An still another
S@VSYXLA I n anot her enbogl%rent t)ﬁe i nvention

i ﬂmb@dégerat thﬂmweaw inshidesy BUmeRizeg EDpétspsefici MIP
W@&&Sé@tldec%ﬂerg BRAGANY r@%@k%hﬁ hpfsed % Mnrb acid

tance sel ed from group éonsn S
s&@;u@d@@eaaa fl(O‘ﬁYW@rCﬂJpﬂ:(i‘%t(r@\ﬁNSEQ IDrN@S f’IBBt her

c%%éﬁéiﬂﬁﬁ%géﬁéc?ﬂ%%@BQER%SSMW%@% the

i ght _chain conprises the amno acid -26
U%mmihe im¢ertionalee inphedessa h§€tﬁi‘é¥ﬁ§bCQé’>l7e‘éﬁ%?dﬁq PR

5B, SO O A e
ea@g.(tbnn:rt?ffle@g Di hg@e QQOC(CDHH\ESDN@&WT)& mmmtheedmfbo;jihment, the
E@WS rp]ﬁ]qlp%%p %ﬁ&&’# ggﬁ‘wcoé Ig(ﬁ)cgf%g?de wherein

sel f
CFTE RELHRBAN N SUMALEE IS RO RSBl rom

| toTgouprensistiogtf SE QIIBOIORS RUHES VSN 2E{SVGPFDY), 213

TOVEPRAAY ] 2143 RBBRIES B S ont e ads B o iy
| BNOPFERD, O EBHISVNDI) ahld Z1wo(\eGPRDRgdi ment, the

i nvention includes a humanl zed CD37-specific SM P
p 0/ARg Pt 'lr¢§’i1ll %@ﬁl@érnas hefindeMtioRgaMYdE &IDB7- specrl]ﬂc SMIP

nprirses the anmno a 'sequence sel ected from
polypeptudm with ra@ematsec@rarnem regiiang. SuEPNDAgReck1the invention

(g\%@gﬁ)@ 213'2@%5%%\96’05%%“/12 V FDSide,g\/fl{gerein FR1 of the

( RSN compridds tHSNAtdbid s[éé@lé&l:e lsBlettéd from ﬂh'érgrbﬁb

aspect, the invention includes CD37-specific SMP

p60pisting GESEM IhNQS el #iki Bl.e In aneibRb ARPeEgthenventipn

C@?@é%:% h ptalﬁg\%cgﬁggm el f|c$M'i’ig\M§§> p@eﬁﬂ&%l%ﬁ%%m FR1 of the
| hghty chaihrconapygssthe eirhnaowmmse@mrct@meaedérm ltmg&mp
consi st n

;gg@nﬁéﬁﬁ%&ééﬁ IR Né)$:n‘{ﬂé}¢gf1§ﬂ Ina stIII I%)urther aspecc):t ]’Eﬁé mvlerrlwtlon
includes a humanized CD37-specific SMIP polypeptide, wherein FR2 of the
light chain comprises the amino acid sequence selected from the group
consisting of SEQ ID NOS: 182-193. In yet another aspect, the invention
includes a humanized CD37-specific SMIP polypeptide, wherein FR2 of the
heavy chain comprises the amino acid sequence selected from the group
consisting of SEQ ID NOS: 147-153. In an additional aspect, the invention
includes a humanized CD37-specific SMIP polypeptide, wherein FR3 of the
light chain comprises the amino acid sequence selected from the group
consisting of SEQ ID NOS: 194-205. In yet another aspect, the invention
includes a humanized CD37-specific SMIP polypeptide, wherein FR3 of the
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i ncl udes a humani zed CD37-specific SM P pol ypepti de,

wherein FR1 of the heavy chain conprises the am no
weachd/geqsence sel ected fromthe group consi sPCISef06/029038

SEQ I D NOS: 140-146. In a still further aspect, the

i nvention includes a humani zed CD37-specific SMP

FRe B BorbSes i sl ngrabi Ba erih efb T T 98t
Ces1sHistinig eF SEQIBNOB: NE%- 168 21D RirtHer aspbchried ention
aspect, the invention includes a humanized

dnglndeg echumaniger BT wpepific &MIRpelyeepligrwhareimzR4 of the

n ) . . .

e natPmBASBL b RC R s BB fod s RRAI i B SFods

ﬁmmstiﬁgamcmgaaomsf: ZIOIGGSQNT| Ogvmmét@motr@%rczi&pées the invel%ion
unmmnj ze -specific i epti de erejn

oincludes g hlgﬁ@n@ﬁﬁiQD%Eﬁa@p@esﬁﬂ%ggﬁpﬁaﬂ%i %r@'tnﬁéﬁ of the

S fr ; ' ' f :

55 feih cBMdrisgs 4K ing 467 Sddudhcf scleibd Rohiife group

i consisteyy of BL@ED HEOb: aBd7teheci fic SM P pol ypepti de,

wherein FR3 of the -27 WD 2007/ 014278

POD79$2 08&E PG DB B3P cifib i Fsougsfulsinghé ireveation dnclude, but

T £ 68 0, R B G T oo
i Qirlgfét i VIR WHESS aﬁtl‘ﬂ‘ég‘%ﬁfygféﬁlge %'é@ﬁ%&i&nﬁ%ﬁ)n or hinge

pol ypeptide, wherein FR4 o t chain conprises
t ragiens ae molated éoserice resitees, enhdiwildhiypieeCg2ang CH3 domains;

| L { . 206-210. | t _anoth
CORRLT S PR VR O comBiy A ek FindF 8ha T 1961
CH8rrafiite @8-¢ seil R/HIO! 19 eS8 6483, H WeHR OHBRY viich B three

heavy chain conprises the am no acid _sequence sel ected
f eysieinBgegiduep in Buheprnedtignst hre rayicmsare puiated to serine

R Rl ol PR 1 £ MellieatlySrin 18348 region is
( &Hsstidted WIGHZ S8FH8; G28RB 5efs VBF L B SRCS S-S pHIWIOHZ GRI3N in
Fv in which all three cysteine residues in

h
cYhirbcaystrineresifHee ware §HBpdUtada e fesand @tnsigthirﬁ@osiﬁons
LEB Y (PR IR IS RO Gy i R stoine

| gESldubsnweressulistButbdsat five Véﬂ:drjiddﬁoﬂﬁ?_@smﬂm $eriNeHBS 3-8 schy
oV Hil s s G dTwERE et bfarptEi o sRUFaTE Badn, fwhich
LR #ilRUSHE %e%n@%?étbir@‘b\eﬁ%gd#‘éfs i e BSﬁNé(ctRﬂﬁérgg?ggé i\r/@}bﬁs are

region is substituted a serine;, (8- _
L mutgeddsSetneteyidHes ang, the teucine ehpesitioriiiofitke haaeys chain

WEL BatdRELibhYS §do&tulddfnits SUMindn 8™ sdrE A LSS s) H
WCH2 WCHS3, in which the first and third cysteine residues in the hinge -
regions are mutated to serine residues; G28-1 scFv VHL11S (CCS-P) H
WCH2 WCH3, in which the third cysteine residue in the hinge region is
substituted with a serine; G28-1scFv VHL11S (SCC-P) H WCH2 WCHS3, in
which the first cysteine is substituted with a serine; G28-1 scFv VH L11S
ntgE CH2 CH3 CH4, comprising mouse IgE CH 2-4 regions in which the
leucine at position 11 of the heavy chain variable region is substituted with a
serine; G28-1 scFv VH L11S8 migA WIgACH2 T4CH3, comprising a mouse
IgA hinge with a wild type IgA CH2 and a truncated IgA CH3 domain lacking
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with serine; &8-1 scFv VHL11 S (CSC-S) H WH2 CH3, in

whi ch cysteine residues were substituted at the
weeewrd4d8si tion with serine; &8-1 scFv VHL1BCTSS@ORP29038

H WH2 WCH3 (referred to as TRU-016 herein), in which

the first and second cysteine residues in the

Cﬁﬁenﬁ iRy dmit RER TGO Py MER S NG G Bigys che,
ﬂrlsmgf IgEDCR! feg@ireinivghishi bisé Idudr@at\/‘ybdshtlcm $$blfthia heavy
G28 1 sckFv VH11S (SCS-

WCH3,
f ¢hhajp vaﬁabkemegwrblﬁs&l@isti@tefwltb@egermﬁ fand (ﬁ?%descFv VHL11s

vﬁ@lﬁ{@/ gé@g‘%j—éh%dﬁhﬁiﬁ%%& iﬁmﬂfb;%h R {y%)esigKVCHZ and a

ctraheatod lgRCHRIendm trivecdted deA IGHS dorriain |seinet thewt eatboxy
Wth a serin &28-1 scFv VHL11 S (SCC-P) H WCH2 WCH3,

i ﬁml%ﬁ@ﬁsﬁ]&Y1 rst cysteine is subst i t ut ed wth a
serine; &8-1 scFv. VHL11 S ni

cHfS0l si kryemplay Glaz0-cpeaifig S %%%efuhlnwhemqrwén include

| §N/ﬁb§%1aﬁbe8?r%{ﬁ i &t’rdi’:iznd H‘l%nlsaggl\"i%é 8H@@Wﬁ4?@%‘s§ﬂ>ed in US

region 1's subs
LPatentiPubl. W@Q@%QE@% 20080118892y BheSMiPs ihgddd2hFaecFv-Ig

dbh AV ateE IRreals Hesen et PerBepbilTERgy aghich has a
th&rré C@G@%W%M ﬂpaﬁ&'adrﬁu@ﬁgqu@@@ge a&ﬂﬁ‘éunVPdLﬁéxBSMHMGm

conpri si ng regions i'n
t Wlaldhemumpl%nse&st a pmﬂatecbh’lc domaiin tM@1h’éM\@/l C,oMaich comprlses an Fc

BBt Grltetey RRHR foilia 2t e BRI ERgCar
l @é\nbh@i@@ a pomohct)fttu@ﬁuh% @Wh.ﬁgd fased fdJWﬂ@ltﬁfb h@pﬁan Fc

and truncated | omai n | ackin

cepmey 2"!37n$¢i'_d/ &@maég%ﬁcvon[p@@m]theﬂl@m 1 hlnge and CH2CH3

CRRAE28 7 e PIATR %L bRl B AR % LB, orecr
2Hgicies C2HP&dFvAlabi |G asumBlidihg tRONRH3IGES. hlﬂg@and
20030118592_. The SM Ps include 2H7scFv-1g or a

dEHA TS vROiPRRr eof . Derl vatives includes CytoxB- I\/I—N\?I'GI

C, which has a hunmm Gl Fc domain and a nutant |1g9gQ
h {008 ] d o R TrscayMa: TEH2GhiSe in whispralkibgeacysteine

i.C s
Fgézsié)‘for 'ﬁvdqg%gg‘h‘rg’rﬁtt'%@d F@SCI }gﬁr e"%?éﬁe 4?0 seaﬁhan%SIdues,
Oﬂhdﬁ/\iﬂdl ﬁ@f W[-Hﬁad néECHIFgfm’féiﬁér, thHTasOIB\V MTeH (88C) e whisimthe first
I nge fused to w t uman Fc
sgmcw tgHAe negtdues wesr sU Eﬂeﬂé\"ih S g %aqﬂsngbwa‘:ﬁ&v MTH
t
Crgaﬁg% n gﬁﬂ?ﬂ'ﬁeefnéﬁé M@E&ﬁ%e@%@r’e SHSRASH Wt ffine
residues; 2H7 scFv MTH (CSS) WTCH2CH3, in which cysteine residues were
substituted at the second and third positions with serine; 2H7 scFv VH11SER
lgG MTH (SSS) WTCH2CH3, in which the leucine at position 11 in the heavy
chain variable region is substituted with serine; 2H7 scFv IgA hinge-lgG1

CH2-CH3, comprising an IgA hinge region and WT IgG1 domains; 2H7 scFv
IgA hinge-CH2-CH3, comprising IgA hinge, CH2-3 regions; 2H7 IgAWH
IgACH2-T4CH3, comprising an IgA hinge, a wild type |IgA CH2 and a
truncated IgA CH3 domain lacking the 4 carboxy amino acids GTCY.
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regions; 2H7 scFv-llama 1gG3, conprising the |l ama

| g& hinge and CH2CH3 regions. [0081], 2H7 scFv MIH
wO3BB)01VITECH2CH3, in which all three cystei ne PesiUS2®S6/029038

in the connection or hinge regions are nutated to

serine residues, and wld type CH2 and CH3 domai ns;

0083] o DBV tn kA G a8 106 GH3 bR P17 scrv
smF‘f\H WitCHL RERCH3I YY.ohiig ivHidiephémdslanig tekidué at posmon 405

st ei nes vvere substituted with serine resi dues;

haring asoydinpdedaizt ef al. wHPED ve%slébsﬂéuteésyw&u%osme

sggp mHt@%%@% %‘?E%E% \ﬁﬁ@g [ﬁﬁﬁ?f@%@bé B8Rion at 405

VW@kI%GbBtltutem with @i élhﬁmbﬁﬁ@ﬁ\nMT&i VWﬁGHQlMﬁCHB A407,bHe which
heavy chain variahle &@gn is substituted wi.th

s’%/F‘PWée regligue @f:{?owgg\n ﬁp,’.{ g a@stltl@gg an @aRine ﬁcﬁ@f MTH
2o I TGR PANI A oMb gid rdaT ApiaIBHE SFLCr) BTH

conprlélng g I nge, -3 regions;
ZWFGng\WJIFCH@A@%NZlm-BQmpmg|twor|guiahon§1A hi nge, a
wild type 1gA CH2 and a truncated | gA CH3 donain
| OB830g RhiF SERvaDB(CCE) WO GH420BI3@ @tonsiackWith the third

2007/ 014278 PCT/ US 9038
neYsteingiesidyeindhe @%%@9&% $L&&%®&§3 zw?fﬁ é'@ééﬁe %Eue
WEREDHWT S, %@l@»m mhﬁgﬂﬂcﬂh@@mw éc?rﬁbl‘i’éb“s @utant hinge

position 405 (nunb |ng according to Kabat et
S(.MTE@SS\SQ)SE\BG!J banutamt EdH2omainyinoghiek the Emhr@cﬂwemmue 238

abscora o m s it AUaRGRH HES el Wrore

wlE0a o2 F st bR Rvatives, ai'ﬁ? ol 247 oy Todenss WieReInt
Yﬂ%ﬁ‘?&% indRERALSHIRGERS dh i1 PRE: folﬁﬂ/ﬁng Q)BPSM(HS all

MICH3 A405A407 co r| sing two nmutation 0083]
26{7m90§a nuiiteti¢rGCiB) whittrbekgudine at positiom ddtin Wie heanechain

hi r t ei, he | hi '
< Vafhie FERRIF SHDSRUBH W sbllfer AT s LB B oG e+
Ngs $3IJW TEHFCME 37 SMPVFIRAR S (@%J@;WWICHQ WEH3( MF

S)) and a nutant CH2 dommin in which the proline a
r @@m@u&ng%mt(t@t@ddnme] tedion waset eut above; Akschv VHL1 1S (CSC-

SRS o SRSl R HTRE Y et oyt above; 217

nb@:lat VBID_SI 1SWIgW&EIgﬁaIH-IZMEHIEa:OYanSrthéegAaneTWT IgA CH2
foll owi ng constructs all tatrons in

whi ch
t ABd ffreineates lgh Gbis eHgmcty Vibite IQFQEW HaiGH4, comprising the
IgE CH 2-4 regions; 2H7 VHL11S scFv (SSS-S) IgECH3CH4, comprising a

mutated hinge region and IgE CH3 and CH4 regions; 2H7 scFv VH L11S
migE CH2 CH3 CH4, comprises mouse IgE regions; 2H7 scFv VH L11S
migAH WIGACH2 T4CH3 comprises the mutations described above and a
mouse IgA constant region consisting of a wild type CH2 region and a
mutated CH3 region; 2H7 scFv VH LL11S (SSS-S) H K322S CH2 WCH3
comprises a mutation in the human IgG1 CH2 region at residue 322, where
lysine was changed to serine; 2H7 scFv VH L11S (CSS-S) H K322S CH2
WCH3 comprises a mutated hinge region as described above, and a mutated
CH2 region as previously described; 2H7 scFv VH L118 (SSS-S) H P331S
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vari able region is substituted with serine: 2H7 scFv

VH |ISER 1 gG MIH (SSS-S) WICH2CH3, 2H7scFv VHL11 S
wOCB8/%)2781 WCH2 WCH3, conprising a nut at ed hi ngeTASYI06/029038

as set out above; 2H7scFv VHL11 S (CSC- S) H WCH2 WCH3

conprising a nmutated hinge region as set out above;

g YERs. Forirtsss il P R e RARE R abolle. 0
\'leaﬂa‘te@OI@ liBwhidh, proid bt fdsidld B81 W@E:r@ﬂgédéto a serine;
ons; HL11 S scFv SSS- S
(ST PaY Mot L1 1SEREE) H a1 S ETON A aogrorisas axmutated hinge
BRI ot oSS o e rhyRaioR e sliRe R e Sz yepio: 207
WJEAGH LMG—(B&SHS)H FesoNeHAW EHI) eengeisesidmdiatibd hinge
CPBIoTCRDN AaOreSRING, Geparag REdBGHEN A PUHUS 20 18 dF% CTia
in t(ﬁ] (%Eﬁrr%an Igggzﬁ(regl gn atTF?Eé/gN gq%%%%gHe?WCH&

| garpese®s nmtatagiehinge regipn raand @sﬁnes:éi/wmms i® which residues

e oRS VA EeeR BUfptey ol SEinG: BiechiBt: Blefes ufiinic acid to
uﬁﬁrﬁ%boé%é/rag sl hkethe 2 Iyeatey rédpddtivelyS2HPSRFR)VHIL11S
P331 30 WD 2007/ 014278 PCT/ US2006/ 029038 CH2 WCH3,

cSHPPiS9 45 K29Rx GHadNﬁiH?g@omgm@ﬁ aaRUiRtee hingairegieingeand a
aig%m@ to%ghﬁﬁeﬂ d%%ee §5lsr{{é5ln \Q@QWE %H/ ?t”ge(%lsdyg) H
(ASSBRCH?2 V\BGHBSC&HH@HH&‘B nogtaiped hm@e&eglaihaar&ﬂalhlattgme to
| Broling cbRpas e parition 320; SKRY A/ erry (SSsandEpdsdivers,
méﬁ%e ‘?ﬁh”f@féoeﬁﬁaé rBYbALRM & PRfline' 8% ‘Piﬂe%%n?e at Iﬁ)osmon

to aspar agl ne mut at1 on at reS|
CBES i 8520 mhicHE the Bamé-bs PHY SRvSSS ISH)TH—K$8$’)EM@@4:HQWTCH3

R seERlo PRl PRREY RSTmReRs pkidinge 854 a 8o crz

hastforP8RA a'@ﬂ@trégloﬁr\/ﬁ[ﬁ 8h 98 BhiiSo akly POREABN RARE 'cﬁﬁboxy end.
glutamc acid to  glutam ne, asparagines, alanine and

I

DT o BRED B35 Rertbh ke oS S5 Bl o

aengjipeerss emregjeuulamdnmatm fmgeanothpo prateimmwiied;imprdves the
Fv. VH L S) H A339P.CH2

ndnG Ry 3 IacaeBediTon: 116 SXRCRIaT SRmalys

a&el@@feutﬂr&ﬂ tRS Groupbhaistin (?SGWD@§$%@CTLRZ3SSC"|2

conprisés a nutated hinge region and an proline

t oER] "8 ‘SPROYRtRIcIMIShEISN® of CD37-specific binding molecules and
CD20-specific binding molecules is a combination that has an effect that is
greater than the sum of the effects of the binding molecules when

administered alone.

[0087] In one aspect of the invention, the binding molecules are
administered in one or more pharmaceutical compositions. To administer the
binding molecules to human or test animals, it is preferable to formulate the
binding molecules in a composition comprising one or more pharmaceuﬁcally
acceptable carriers. The phrase "pharmaceutically or pharmacologically

acceptable” refer to molecular entities and compositions that do not produce
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238 in CH2, which is the sane
, as 2H7 scFv 1gG MIH
WO%WM;MU‘QV\TQ‘B- 2H7 scFv | gAH | GAHCH2 Tlg@ﬁmoo
B lt@ﬂgpr | ses a w | d type I gA hinge and CH2 region ano?m?%s
W B LEgBt e gl DIl Fh anl 8 amino acid truncation at the
carboxy end. [0085] A binding nolecule of the

i nvention may conprise. - . ,
e i oE oo el
@@{gﬁ*ﬁ‘r’\ﬁgﬁg}ﬁ aﬁ%é%%kiasd wRlgE UtRharaiaoeutigallyl aceapiable carriers”
_ , 'the extracel |ular domain is Lecteds.f rom
il o i Behelr fh1
ool oAb gl P fpanasprhisymg soers

'Gpﬂgei_on that has an effect that is reater th
%ﬁ(gmsum of the effects of the binding rmlgecul es f/\hgg

Iohi St.e al.0 ' i
R, LB S o stered in
Bifarid smemsplﬁumsmwaﬁ%@lfe @@ﬁ’fﬁﬁ%&?ie%gs Wﬁﬂ adm (nei slt gr
the binding nolecules to human or test animl.s

oﬁa ' ?Hr%nlﬁiﬁdﬁ‘ngrmul_eaul@ edvepogiiions MaYmRs %@WF%%"GT%‘J éré"f”
conpr >
dxﬁde@tya beasgany uylr, z)l_ap%ﬂglnaglp{? lg% é‘m{aﬁmgﬁgﬁﬁy, g?ctally, or
A RGhRAakion. e eitmbhinterel as used ereiodnalkdos

and “conposi tions that do not, K pro - A .
i?s?%ﬁtléll\éaﬁs_ufjgﬁﬂwl& @ﬂ@\@gggggmtrgmu’s’cg[ﬁﬁnﬂ_ﬁﬁﬁerﬁél M‘@cﬂon, or
iniansob B gy o s uscir
ggpgﬁgggmgsg %@%%ég&t%i&ilﬁhﬁaﬂfaml,ofatrbbuﬁé\bébtt"%ib\l"g‘onafy ’

A ain
;ﬂgldeogogﬁngobrﬁwﬁ'@abimny%@@g&’g@%Qf‘?lek@"é‘ﬁg'l i htepigred as
a i i g .

S g2 org P A aNdraBopgor, o el 2
COIMRP BBy thE0 toulsdies harasfulio thewae@ierdy gy, especially

organi ¢ solvents. Such solvates are con
. ) _ tenpl ated as
wigtttaveNOus 9% mf@rr@énd. ng nol ecul e conposi {Tipons may be

Sgo%]zutr ghea?’m%rbghtligﬁﬂ g;ptgtogpolgﬁ%b:gycgﬁé @ggﬁdeﬁgﬁw&nl’ion containing

LA DAY ARl s et o

e . ¢ ety craeBies SopHIGE CoEP faye f

eanhaist. Eemih Sl OHEHERCoAAME: Rsals e

: nr&tl{ai e%ﬁ%ﬁ%bﬁ?cceb@b@b@‘hﬂi solveittr obladear, polyvinyl aICohbl,
polyvinylpyrrolidone, a carboxyvinyl polymer, carboxymethylcellulose sodium,
polyacrylic sodium, sodium alginate, water-soluble dextran, carboxymethyl
starch sodium, pectin, methyl cellulose, ethyl cellulose, xanthan gum, gum
Arabic, casein, gelatin, agar, diglycerin, glycerin, propylene glycol,
polyethylene glycol, Vaseline, paraffin, stearyl alcohol, stearic acid, human
serum albumin (HSA), mannitol, sorbitol, lactose, a pharmaceutically
acceptable surfactant and the like. Additives used are chosen from, but not
limited to, the above or combinations thereof, as appropriate, depending on

the dosage form of the present invention.
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injection and or surgical inplantation at a particul ar
site is contenplated as well. Generally, conpositions
wane7adsanti ally free of pyrogens, as well as POThS2006/029038
impurities that could be harnful to the recipient.
Injection, especially intravenous, is preferred.

0BT, TRAEEG o GPTRRAA B eb OB AP RAl scoorang

”Weh@dt@éf édmmmmiainl SHledtBY (6 9Ntsuliitiory piuTsioalt Analgpropriate
acceptable carrjers or additives dependi ng on the

r eanpogition aammnsmtm amlboexé@rppe@ramlsé@r@qi @24y e erepaged in a
aﬁ‘@/stlé%ﬁﬁap)(/ t\%hlclé' or F&Eﬂﬁé@?ﬁ#é@ggﬁﬁ&i?@%?&éﬁs,

ani c?so agen, yVvin
psuisableyapiors MOluﬁm dor @(atmplboag{uean}é opalcyhelic/aqueous

IR T HE0BS s epeRtIn® | olBRE SNb AR RTER Hyedia.
Ce?{é?ﬁer%‘i’%l%mes% |hBIud€%@Yd%%ﬁLdrHeo§tﬁutlc% Whg?rs dextrose,

0se, xanthan gum gum casei fi atin,
adextrossi gimd sedium c@byderlantatq,ﬂ ng%'lse)rg‘lmdojll,s Intravenous

pol yet hyl ene gl,ycol ine, paraff.in a

PYestifr caBriaig $Bupus GRS, nBRRRelh e fRiGutrent or
ngleetrbBte répdéMichéls, | actose, a pharmaceutically

accept abl e surfactant and the like. Additives used are

CfRRR] fPBriddb Bleold BB, ga,o? Whferd KRS water, 0.4%

tions thereof, as approprf ate, depen ng on
t salingp Oatfe dlyeine,ofr adueopisesispensione ma;onontasethwactlve
2007/ 014278 PCT/ US2006/ 02903 1], Formul ati on of
CRUTRRUAG A el W sREPiarts shitane jar SeTbaBbintudios
t BgusSuE ﬁjé?fen@ﬁiﬁsm%drﬁéxmeﬁ%' Sel R@pefdhg agentsitfoPBxample
emul si on). propriate conposition conprising the
aﬁ@dlbﬁdﬁ}atbﬁxlﬂ’ée aluiases methvpelbdoss.epared in a

ya"rjp&)g&%'pg%é% @ﬁggbéoedle(rgg% éfn%’éér) o@?ﬁﬁy{lﬁ rrolF ne p gUm
etra?@tasnth a0depima a@éc@l dizpeldsing aguettiisg ag@htlstmambe a naturally-
sions or suspensions, |nclud|n sal | ne an

besserieg Phegprhatidedprexasale loakie %rscquenSﬁH@@aéoducts of an
Softy C&!I&é }/ﬁﬁ fﬁgyé %\E‘d‘%n for: e%ﬂﬁleg ﬁ%&%ﬁ% ne %@é*ﬁté’s@r

and | um c atta s’ or
I nd)mcmmmuoa proeéhcis Ioéstfqdene oxltjadeth/bngmlrsalmdh@hatm&dcohols, for
eservalhl ve nt or . electrol

uid, nutri te
PR BRI hen S0perlby - hep el br s0hdatisstiar Sith s of ethylene
eoﬁlde Wit BartiaPEéters 8ErVEH Rbm @ttf Ycidfphhd 8,heXitd8uch as
l'ycine, or aqueous suspensions may contain the active
c palyoxyethylenadearkitel meonealeatex or porernsationtpibiects ef etidene
n%m%%%h%&rt%ﬁ esters derived from fatty acids and hexitol anhydrides, for
example polyethylene sorbitan monooleate. The aqueous suspensions may
also contain one or more preservatives, for example ethyl, or n-propyl, p-

hydroxybenzoate.

[0093] The binding molecule compositions can be lyophilized for storage
and reconstituted in a suitable carrier prior to use. This technigue has been
shown to be effective with conventional immunoglobulins. Any suitable
lyophilization and reconstitution techniques can be employed. It will be

appreciated by those skilled in the art that lyophilization and reconstitution can
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aqueous suspensi ons. Such excipients are suspendi ng

agents, for exanple sodium carboxynethyl cell ul ose,
waorbdTyoiess| ul ose, hydroxypropyl net hyl cel | ul oseCTAS2106/029038

al gi nate, polyvinylpyrrolidone, gum tragacanth and

gum acaci a; dispersing or wetting. agents may be a

t ] y-. ' hat i. f
PR LR BRI b oGP s ey e
O 1668 ajuisbed B ompensite. f or exanpl e pol yoxyet hyl ene
stearate, or condensation products of ethylene oxide

‘r’]‘{eddmgong)iﬁ@%iﬁleabé\%@r‘si sncPh P sSsuif-®le fREPARLion of an

pt adecaet’hyl - eneoxycet anol', or condensation products
o@qeednd surpensiardey thiet adgition phwatartprevidedhe astive compound in

fatty . acids and a hexitol such a I yet hyl en
<3t Win dofiaderam it e eRPr T3 B B 3Ra one or
efrfayé pReserpiiviEs. VBitabha tispatsieg be wetitey éﬁg@ﬁsfarr@rw@bhwng
aci ds and hexit ol anthrldes, or exanple

pagsiistaye exempdifind byrihasmabeady mentineed gheyas
suspensions may al so contain one or nore

pia98] v aiTheawnceoiraticraapbisdichyblecule in-thesp jormygations can

hydr oxybenzoat e. [,0093] , Th indi n ecul

O BRA b EmbE N I ah FEeRP o Bk gty gt or at least

r gBOMST YottbtRdMUBh assiB ¢l % Baneight apd vall beGelsgted printarily
techni que has been shown to be effective with

cbasethon divid volrmaseoyisepsitiehsetc.alryaseprdapse with the particular

cBRYeHon Shis Phstc Bpe With { r
o A IR BA SoREREE 1, el BF PR B Afmposition
t for mevibmgrygyg@cwgmsldgig %gggdasﬁoealmrhaw 1 oili sterilkeavuffe3@d

WO 2007 . k ead to varyin . .
QB8N P0G SAIDIA 1 B VGicRbSamERteR or VP iaug igfusion
e oRAE Mgt paiton, and 150 mg
pobaatikndyo rAdiiabmethagisdon prepasingrarentasgll admindstrabilen

f ter. [ th ti d inp., adm,xt
WPoRPRS P B YL PR 4G s S A oss SRR i 4G e are
agdséifedPin mBRY Getdl &5, 9V akadmpRe, Rathihgirts PhanfaséutitaPr
wetting agents and suspendin agents are exenplified

bctemsse 18l ehdlackublisbingdbeveany deagpniha. (1980). An
T AR o B B S e 15030 por o

t bAbodpaigl pettadusinistrbfiomt or at least about 1 %to
as much as 15 or 20% by weight and will be sel ected

Po0Yw] | hehsfertharRutital ddnvsdditirfs mul HeOifithe @srm of & sterile
in accordance with the particular nobde of .
atniecinbleraquaniss elegginadis suspensign; dispetgions or sterile powders for

pﬂ?é gﬁ%%drgﬁ‘éoﬁsom%%iréﬁoqpof sterile injectable solutions or dispersions.

The suspension may be formulated according to the known art using those
suitable dispersing or wetting agents and suspending agents which have been
mentioned above. The sterile injectable preparation may also be a sterile
injectable solution or suspension in a non-toxic parenterally-acceptable diluent
or solvent, for example as a solution in 1,3-butane diol. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol, polyol
(for example, glycerol, propylene glycol, and liquid polyethylene glycol, and

the like), suitable mixtures thereof, vegetable oils, Ringer's solution and
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for parenteral injection could be made up to contain 1

nm. sterile buffered water, and 50 ng of antibody. A
woypi7gak278onposi tion for intravenous infusion PComiSenobe29038

made up to contain 250 nL of sterile Ringer's

solution, and 150 ng of antibody. Actual nethods for

M SHBR E0RaS saluRR S BB, Serfer ERET b RS oy
asshvahtondigsemphs@di 4s aebRetitbpslisgendiripmeeianpiFr this

Rem ngton' s Pharmaceutical Science, 15th ed., Mck
FRISPPSAiany iane Exgd oEsatke epwployerbisoludingsynthetie mane- or

98008050 7T 49000 B KT et BB oLl e
[ B¥epatatibmeofihjectaitesit i cal conpositions may be in the
formof a sterile injectable aqueous, ol eagi nous

S[0PRFYS| ANall BaSdEihel foRh rAtistecsteliR MNARISS bedluid td1he extent
ext enpor aneous preparation of sterile i nhect abl e

sthetiepeyisyingahigp existanshe prorerdluigishearhe megintained, for
f&[e{mé@t Bg tREG8E %‘f A% dafin h%uéﬂ]ggvﬂac [1fn Bﬁ'&ﬂg nﬁé\ﬂ%‘?lance of the
suitabl"é di spersing or tting agents’a suspendi ng
agejoired Wartidle Binecinlthe wasewihdispeesionbodey theaise efrsurfactants.

i nj ectabl e preparatjon - al s be teril
| it e ol lfrlc[ecsﬁh%rcog&'ﬁaeﬁg Bienfpcurcand sterage and must
PEé ﬁ‘g‘%s%’r@ééi égéﬁlﬁ?ﬂ{ea&rﬁaﬁﬁlﬁéé tactidh oﬁ?iai}é%ﬂ_lrﬁaﬁ@hs, such as

exa e as asolution In - but ane . ecarrler
chactbda andduhgie ntheprayesfien of the actitinuoh rosneeiganisgs ¢an be

ter, eth l | yol f
P OUBRE A0S Spyarins Sirasknal An artifar SORDis fon wrample.
gbie®ens adtlordbigandl Kghendt UsdrB ) fidr thireRsal, Reedb like. In
vegetable oils, R nger's solution and -34 WO

2001y Ces23st piirhedesvabletodsdude setenic @9ebts, fon example,

chl or i Q. k.n [t I LS
P o R sl P Rl s G pblfiCiatie
seeppositiogs aadibarobight alvous byrthepssanahy cohpaditfonsed agents
oi | nmay he enployed i1 ncluding synthetic nono- or .
dielryEsrakaesplion Tagexamele, akapinjmygopesisarate andglatin.
acid find use in the preparation of injectables.

[[M998] | Foanpositinnssusdiel foopadministratien Bwyrhe orawdatad vith

be £ ui e t [ i)
S kY S ol B sent Rk AU RN, Sk grhancers
exeglesior yairipie, ticybtel ghrathokate/Binslbais glyebbtdie naprbyinin,
the mai ntenance of the required particle size i g t he
chaetraeingPiharcapirte A 1he lkge 0% oF-» St EnBViafms So.; §5:1282-
- t ht faeLure
TYShs R ORISR SBISOA KED R mERH Rl
cb44 a9t i ng action of m croorgani snms, such as

[0099] In addition, the properties of hydrophilicity and hydrophobicity of the
compositions contemplated for use in the invention are well balanced, thereby
enhancing their utility for both in vitro and especially in vivo uses, while other

~ compositions lacking such balance are of substantially less utility.
Specifically, compositions contemplated for use in the invention have an
appropriate degree of solubility in aqueous media which permits absorption
and bioavailability in the body, while also having a degree of solubility in lipids

which permits the compounds to traverse the cell membrane to a putative site
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bacteria and fungi. The prevention of the action of

m croorgani sns can be brought about by various
wanvi7baed7er i al an antifungal agents, for exanpPel/US2006/029038

par abens, chl orobutanol, phenol, sorbic acid,

thimerosal, and the like. In many cases, it will be

UGASER e, bR oo PRk SR Aol B ARRI Gl afptive

i Wh@ﬁttﬁé*éan peRAsEIddBIhE Bite i tiget ahtigabadtivilyy t he
use in e conpositions of agents del aying

gﬁﬁfo@ 'On}oﬁ@'ﬁa BE& RIcBhodd %@qmmmﬁhe@a@taes@%f

Corrp03| tions useful
aadnnmlstratmn ofa hingingemoteaulsd aomwowtrph upt ake or
absorption enhancers to increase their-efficacy. Such
e[ﬂﬂallﬁ)dier sMethmxﬂsud"ethéonvamdare perfdrimeg wsieg any medically-

D eaad rbansriel i eing a lieranauts wEBciar ndirectly infoa
e\nﬁlﬁé?éﬂ m%?\hdualgﬁlcm?g b&lzﬁét Ilrﬂlﬁﬁq |ﬁ5§%}|§£éﬁ’é\‘ghjﬂj{@@3tlon,

['a (Ann. Phar macol . Toxi
1@9@)\33{3!00&9(}3“ hfala@ﬂhrmadxrpareh’@rplr, opelatiorsspray, vaginal, or rectal
h |lCIt and hydrophobicit f t.he iti,ons
CiraSadd, Vg il SalARea a8 Lk Plerdifl inol P STbt8RS0us,
bﬁlﬂt@%ﬁﬁustlﬁﬁémb}éculgﬁmlhﬂﬁcist@hél i cltlbhy dPwehekltatieter or
vitro and espeC|aII in vivo uses, ile other

cihfigrien fe@miquase kf?\cﬂf@lru@ttail%bsaneféa@ﬁrmaif Intramramﬁw ly
' ﬁ%r%p%h{dde%{ mt?&‘t%%béﬂ F@t%%ulb&r?Fﬂ%PaMHnBHépPR{?e‘cﬁgﬂ'a%eé’r
ave'’'an ‘appropriate degree

oburgidal Iirnbiahyatldm acwpaxtu@ulmd;ite isvooutengeatedtas well.
absorption and bioavailability in the body, while

a[eoA 023 Vi NYoBe @atiRRmMeht, BRimiRistriatiyn i péifeingsd athecdlte of a
permts the conpounds to traverse the cell menbrane to

acpgeaitqnaifestadlisse m@mvﬁemgv@m@mgem@mgﬁse site or
) i t
ol s RineT e B0 SO TRy B TR & gver
t thte mmelanifontuaregmuwrﬁomm@é; biotjyégTa[d?blé)ﬁiwrbepb?ms or
ect i nventl on 1 Nclu a ste
$H 3% PQPH&H%&J%QF% FRlemg! Yroeeen q’ %‘@%ﬂ%‘ﬁﬁ of sustained

f
B s ) RN U S35 S
t hreleq@ae) ¢an deirdudgd ortherfdimelatiogs bhthe iaveniiomahplanted near

i pdi vidual, including but not limted to injections,
stion, intranasal, topical, transdernal,

parentera i nhal ation spra vagi na rec
itihe gﬁ?fﬁ%“ﬁﬁ&%‘?ﬁ'%ﬁ%@éﬁo é_% Glareidp ang patient at
Hngﬁ‘pqS%ltéé'bWbE}Hfr’mP% adrhHistRtRARYAa PBtréﬁHéﬁ%ﬂLglﬁ{uitaneously
I'ntraci sternal Tnjections, as well as catheter or
or may be administered over a period of time. In certain cases it is beneficial
to provide a continuous flow of the therapeutic composition. Additional
therapy may be administered on a period basis, for example, hourly, daily,

weekly or monthly.

[00104] Binding molecule compositions of the invention may comprise one,
or may comprise more than one, binding molecules. Also contemplated by

the present invention is the administration of binding molecule compositions in
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i nfusi on techni ques. Adm nistration by, intradernmal,
intramammary, intraperitoneal, intrathecal,

woebwgbad7kar , i ntrapul nonary injection and or PEUMUS2@®E/029038
i nplantation at a particular site is contenplated as
well. [00102] In one enbodi ment, admnistration is

PR Bl Rioohy Bethee s EHe s ProBRiiateti At
VingeRtigHakclisied |rdpéwag¢éM1§beIS)wSt ai ned rel ease
rrechanl sm which can deliver the formulation

(B3B! | <ckefdBBAPhy 4 adnesRdbl dataroRRNRS SRS B-

s or ot her “hi odegradabl e polyner configurations
c@epibass@cnﬂted uselaecwed contamplated by the oyaplien iciidg kinding

e w RERARRRIS Breei iRl e Rahard MuSEPeglor cD20.

I maearas%@cra@@d mdlégule&NAslde A0 4RBhotlimitePRUICD19 (B-
onpositions may al so 'be delivered to the patient at

nlumnhﬂcw%amt@n GRd Onalspirplasrashie a Btlympheayefayfage antigen
d

LT 2R a0 BB . M gl Gt

ptoHMVB-gempheoie iceliadbesionwnolectifes ot Ben(aAMJI CD23, CD40 (B-cell

S rceenin ED%poaRergrrTel K Bior HAtGSIS FRGTGogRtor
"a\ﬁpéﬁe}fm RI RRHMEr Bic9AMI rdBpteH be B?)@UPC@IDSG) gflwﬁhé&we

ent1 on may conprlse one, or npri se nore
oagtjvation dintige i 8, also r@ﬂeereddorasewwatled Boiyt a.nlhuen B7, B7-1,

or e S OMETE TP AR i i GBa8 g eldiba to as
PAiN&3OP087 D284R%%n, B70] FOUN-1 06r BUBB), O €8P (wls@@sfeired to as

Second agents conten‘pl at ed by the 1nvention are

LTW@M Negrosis E@ﬁﬁﬁﬁgcw%ﬁup@r}ﬁm%mem@@c@n SRR alsmipferred
Fq 75 Buibic FARRERLRE AR G oA, 1 (Typor-associated

m?én DB, 4|86 Irefderchl tbtiamansmembﬂaﬁe mpsérfdmhmdrrmber 1,
surface nmol ecul es that are no CD%O.
BN@ém rage £oPIRANENt sHIfaee markey mrdﬂésﬁthla%% (lump ocyte
\}a?@gte&tlggm(%)?@ al%éf FORACYNHE A urﬂSPNgajc%lsBﬁéél%r receptor

erre ocyte surface anti
Letupéjfamllmtnbéit&zlbmk: eddeptec @pM-rI 20 (alssaeferred to as

nﬁ]t%r@gﬁd atr %pﬁ%g%%@lec@g% (Ié@ﬂ B?%éﬁ h),acglsggéglgo referred

apy 9 fitefdefQiar %Hﬁ@sbﬂfrﬁbre%mew (I@l\ﬂ)&‘b’r%éf 88D rhinovirus

Factor receptor superfam | OL receptor,
oredBpiy),, BE{bBb(Ilgandjma@Uymunomhlbltory receptor expressed by

activated T cells, B-cells, and myeloid cells, also referred to as PD-L1; see
Dong, et al., "B7-H1, a third member of the B7 family, co-stimulates T-cell

~ proliferation and interleukin-10 secretion,"” Nat. Med., 5:1365-1369 (1999),
CD134 (also referred to as Tumor Necrosis Factor receptor superfamily
member 4, OX40, OX40L receptor, ACT35 antigen, or TAX-transcriptionally
activated glycoprotein 1 receptor), 41BB (4-1BB ligand receptor, T-cell
antigen 4-1BB, or T-cell antigen ILA), CD153 (also referred to as Tumor
Necrosis Factor ligand superfamily member 8, CD30 ligand, or CD30-L),
CD154 (also referred to as Tumor Necrosis Factor ligand superfamily member
5, TNF-related activation protein, TRAP, or T cell antigen Gp39) and Toll
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activation antigen CD80, also referred to as

Activation B7-1 antigen, B7, B7-1, or BBl), CD86 (T
wopnphoeyse activati on antigen CD86, al so ref ePCEAISE@®6/029038

as Activation B7-2 antigen, B70, FUN-1, or BUG3),

CD137 (also referred to as Tunor Necrosis Factor

{ BRBl: MR R st ot APl Gt e

( SxeTRptanp 6 atideid nodeikhgestiied, al so referred to as
Transnmenbrane 4 superfam |y nmenber 1, Menbrane

CRIADBPN! CHEIRELa LRIt FactFs MESSdeorARfbrits LBRIEAMbd by

acti_vafi on~anti gen . also referred to as T
Nberiogénrtidraand inclustee ptithout Empstiormraneyommoebe of SNFCH3ALIL-2, IL-

S LR SRR LS SISt Lt

apo17 (1pl = IFRf eLcsd, Mey-8SH, BNICSH | thidhbagbieth Ostem cell

nol ecul e-1 (1 CAML), or Major group rhinovirus i
reetqst ang enafrappigtin. g@h@l‘rﬂﬁﬁelglﬁai ¢RTIAGSIHAMDHIN @egprdance with

r . r . i . B- )

B e AR Pl A R ErBHoR B 8 hno-1
eAngi2, ArﬁgBdf,-Achg%_r,Y, alnltim'rrtlde :hia]fﬂmf a@iophieﬁﬁ?ﬁkéwajlyge@tide,l %nd/or
co-stilnulates T-ce roli r I on and _I nterl eukln-
s\éﬁﬁcé'!qr&ﬂdlo?m%lla.' QMh,fgsﬁqéﬁgﬁ%eﬁrpm@l@@qtor fgge in

S Ao oot e R i R gl it done

amoirpiergenic pmtetnt t,dner inptphogsnio pradeini2; aome morphogenic
glycoprptein | receptor 41 BB (4-1 BB ligand ., .
TGS 3Rt shpfeRogRnfdiotain-4 Behe sioRRogeriiHiptejars. bone
I%}h@ﬁéﬁﬁém r -7, WRHeahbFph i
Fact%r igaﬁd su?e’rﬁﬁ@?ﬁbrrﬁe%oeg}fc g%% i gandep_oorgemC
apRteiny8, bane meephogests preteint done raerphegenicnweteisild, bone

B Gaderti BrospPe. ' FaholitEhiq Protd i, Bepdfipronggentc
Tptdtein=1% Bdﬁeﬂﬁ@rﬂrﬁ@éﬂi@p@@mlﬁz@aﬁémjbﬁagenquﬁbtem-a 5, bone

The above |ist of construct targets and/or target .
aRorgfegenic praiQiBErapipr M honmmareheganie Rriak fegeptor IB, brain

G008 Y HIRTAERS, AN BRI Bk qRERAN AR o
| reroeipédri ag oy takiree-ovd uced enenftropNiF chbemotactid fa2tor 1L, cykine-induced
oot e gt 2 5 R e A st
Gl 2AViDe Adthe A cERigrolH RIERIPEhESIBIIN 51} 8Pidedinal growth

factor, ‘and erythropoietin. Pharnaceutica
ctaghws epithelialderived oedtiapkil attiactanthBbioblast gremthniagtor 4,

5P B AR 5<RBANUERA) B, fiRRaRER M factor 7

aﬁ@ﬂo@wt grdvith fak®r B0 fibRenastdgowdfHotdr 8b, fibroblast growth factor
8c, fibroblast growth factor 9, fibroblast growth factor 10, fibroblast growth
factor acidic, fibroblast growth factor basic, gliél cell line-derived neutrophic
factor receptor a1, glial cell line-derived neutrophic factor receptor a2, growth
related protein, growth related protein a, growth related protein 3, growth
related protein y, heparin binding epidermal growth factor, hepatocyte growth
factor, hepatocyte growth factor receptor, insulin-like growth factor I, insulin-
like growth factor receptor, insulin-like. growth factor Il, insulin-like growth

factor binding protein, keratinocyte growth factor, leukemia inhibitory factor,
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vascul ar endothelial growth factor (VEGF). G owth

factors for use in pharmaceutical conpositions of the
wonvermisos i ncl ude angi ogeni n, bone nor phogenPCT/US2006/029038

protein-1, bone norphogenic protein-2, bone

nDrphogenlc protei n-3, bone norphogeni c protein-4,

o PufeThe B b pieGsint o SRbfe offRR TRBRE forve growth factor

”ﬂid@'fbﬁﬂe AeGrot@paires tnéuy rohggﬁmnmrmb@@ﬁalgrowfma%tdr Blacenta
bone rmrphogenl c protein-1 bone norphogenic

pgsvehadter Jpiatelataeveseandothplal coh SIoWtaRtor, platelet derived
n@lro%ﬁgggthg Rt Helivdd: dgr %{h %&'EPJrW oRc] 'hglaﬁ’élgf 8é(\/e%049rowth

enic prote eni c

rm&mm plételétcdmv@drgrbwgefmomlt plateleteammsdrgrb&th factor B
rain derived, neurotrophic factor eutro&hl c

f afaalar platglet epryvedarondp ok BBy ekatel%@%rp\f%f grgwih fa
Cdihdle, ISR GeRGal tg?@gﬁ fla%&ﬁ'@&ék%f pcﬁ : aCQfeII]ggowth

cyt oki ne-'i'nduce neutr enotact tor
cytimkiatiagifactor,esdlemeaelirfaptoir) stehecalt factdraecépiot,drarsf@miry

iR Tas 0y pofprs Pl aroah fetaf Poafanipirliog arowt factor B1,
ngHhsRRRNINg Gowtireaaet g1 %ﬁ@imin%gg@o&th fh&ef 92 #ansforming
fi brobl ast grovvth factor '5, fibroblast growth factor

6grawthrfaeioa s, aosiormingcgromwtty factcmﬁdateﬁttra@sfnmng growth
| 005 e PSRBT B e 4o growe

f faotons BEidirgy ngté]nfllaQtansf&mln@ ghsvolhl fastorwlﬂmdii’ng ﬁr@t‘én@!ll
acidic, fibroblast growh factor basic,

| fUurBOreRGroslg TRGigr FQﬁ?fﬂt@' tyf’ﬁét%‘f"‘?@@@ﬂ?%? geg}tor Eﬂqeﬁtor type Il
Cﬁ}dklr#]éééefé/ﬁ dlé(d:'ﬁ'ﬂ W RB056r F ﬁ&% r rv% &Hépénégthellal growth

eln gr owt éte protern
gfemmm andehahexic proitamlsrar(oBblongmallly ornmhmmg]cait)eaatlvge
hfgarl n, bj d epi dermal growth factor, hepatocyte
rgaments hepat ocyte growth factor receptor,
|nsuI|nI|ke ovvthfactor I, insulin- |ike girovvth
f ERAT7 1, eEéﬁf"tﬂleS Pﬁ%htﬁmﬁmeir%%ico%eﬁ@ geplemplated as second

Lgﬁé‘h’ﬂsqn!ﬂb?& %.Etgém’l‘%hthoftfllﬁﬁt'eartobélﬂgfaﬂﬂ %rg%hﬁb:%tugp gs nitrogen

noc I eu
f eatsbairds- (é&g Mbe2llordtiaddys dyCihpts2piam@iz) (fd8fanhidekewiphalan,

Y S oSS0 Rt 6 CBBURTS BHH) Jomustine (CCNU),
NGHH YehRRFhE (ﬁweﬂWIf@@NU}% GtV ReihféLhnd lﬁhétﬁ?lﬂﬁwélammes (e.g.,-

grom h factor 2 | atel et derived endotheli a
gtrtﬂl&hyieﬂammmpl EEM)etrleibylemedhloghmnhoraaud@(thlotepa) and

P bBkSRtnyiBklANTRe R sl Rt el 28l Sysales (b pustran);

f ant o aﬁﬁes gt @a@bbﬁ@ihé\(@(ﬂ@I)Oéﬁﬂ’mémbbﬂfesBsuﬂhats folic acid
pl atel et derived growh factor BB, platelet derived

gPBalogsi(a@ onethatexgte ririmetisKates Rag Resnetiexedyavitifiargeted
f gﬁ{lf?)rlatéﬁ?ﬁ%rﬂfdn% aHéI%g@ (&%H a8'5%Mdtouracil (5-FU),

fluorodeoxyuridine, gemcitabine, cytosine arabinoside (AraC, cytarabine), 5-
azacytidine, and 2,2’-difluorodeoxycytidine); and purine analogs (e.g, 6-
mercaptopurine, 6-thioguanine, azathioprine, 2’-deoxycoformycin
(pentostatin), erythrohydroxynonyladenine (EHNA), fludarabine phosphate, 2-
chlorodeoxyadenosine (cladribine, 2-CdA)); Type | topoisomerase inhibitors

such as camptothecin (CPT), topotecan, and irinotecan; natural products,
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stimulating factor, stemcell factor, stemcell factor
receptor, transformng growh factor a, transform ng

waremon4X7act or (3, transform ng grow h factor PCLUS2006/029038
transformng gromh factor (31.2, transform ng growth
factor (32, transformng growh factor (33,

transf ormn r . factor . e L ransforpn

FBivH ePRBiaph s e &t stmesie S Ellar iR o Vhoa

bhiRGIoRS @@t Sinbldsting ) Ansfisting, Bed JA moblbmé);iéh’@tumar antibiotics

bi ndi ng protein 1l transformn grow h factor é‘

LUl agaglinsrayain D, doxotuftiein, AR %k@ﬁnéyqfadﬁ@lmﬁ@@ 5@rc§rsuch as
ch, t

PR hag I CORRR RS Sorlolddytine: platn

vesurdinatior rdnipietasasudr aswtispldtiac tarboptatia, ehd oxaliplatin;

pr"(ﬂﬁﬁ%ﬁg wgﬁé@}:o%%@é%” nghgﬁglyl ?lldlr er?g tdle\rll\(?atlvee;
ARPAS ermewmrégﬁat(mmfag&{%@érﬁgz@é second agents

but “ar’e’ not ating agents,

ne,
U8 98F ,“Nhh It ggé&@edsso#&e%?thgrchau&)e%g@
cﬂakjuﬁhmap@uhec agents' ambotheractiee gnd abeliiamshgerats (@BEMI§o shown
l o ine (CCNU), and senustine (nethyl- CCNU))
e'f‘%st&%ér m nes and met hyl - nel ami nes (e.g., .
triethylenenelam ne (TEM, triethyl ene
t hi ophosphoram de (thiotepa), and hexanethyl nel am ne
(HW altretamne)); alkyl sulfonates (e.g., buslfan);
and triazines (e.g., dacabazine (DTIC)); anti
net abolites, such as folic acid analogs (e.qg.,
nmet hotrexate, trimetrexateTABHEdenetrexed
(multi-targeted antifolate)); pyrimdine anal ogs
(such as 5-fluorouracil (5-FU), fluorodeoxyuridine,
gent Akfbativey aganttesi ne ar abi nosi dataval p@dugts ar abi ne)
5- ahliimgendiustardand 2, 2' - di f | uorAntiedeticgtuadi ne) ; and
pur i mechloadtioaysinée. g, 6- mnercaptopurine, 6-thi oguani ne,
azat hyadgphiongharide deoxycof ornmycin (pentostatin),
er yt ifosfaydieoxynonyl adeni ne ( EHNAjaxafeaidar abi ne
phospiedfitelan2-. chl or odeoxyadenosipaelitéxsladri bi ne,
2- CdAhlpraniyycé | t opoi soner ase i rMfindsi alsalsidssuch as
canpt ot hecin (CPT), topotecan, afrblastihed¥ldd)an; nat ural
pr oddlittaspureB9 WO 2007/ 014278 PCMng8280®6/ 029038 such
as epapodiph{BOYdXi ns (e.g., etofwséltieeand '
t eni posustie (C@GNU) vnca al kal oi dsTaketege® (dacatsixeBt i ne,
vi ncsemustine, (meeth/-CGONWel bi ne) ; aastramuatiner anti bi otics
such as actinonycin D, doxor ubi cistramasiihebpraspiaten;
r adi GteseneniineMethylimiglamsine 5- br onodeozyuri di ne,

5- i otiotbdenemetimioe (BEM) br ormde@mgd@rghy_gﬂxl_ngl ati num
coor tiatatérenthivphpspioeamidech as adtegrsittei n, car bopl ati n,

and oxtiiotepadt i n; teniposide
' hexamethylmelamine
(HMM, altretamine) Antibiotics
actimomycin D
Alkyl sulfonates daunomycin (rubido-mycin)
busulfan doxorubicin (adria-mycin)
mitoxantroneidarubicin
Triazines bleomycin
dacarbazine (DTIC) splicamycin (mithramycin)
mitomycinC
Antimetabolites dactinomycin
Folic Acid analogs aphidicolin
methotrexate

-40 -



substituted ureas, such as hydroxyurea; and

nmet hyl hydr azi ne derivatives such as N nethyl hydrazi ne
wORbdjo14218l pr ocar bazi ne.
of chenot herapeutic agents, radiotherapeutic agents
and other active and ancillary agents are al so shown
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[00108] Non-limting egamsk@s/029038

t bi T
?acgﬁyﬁggﬁ% Sfabdar ubi o0, 111 a2 zeaﬂ
m t O%’}{ﬁlloa rret abol ites dact | RN S Rie

azathioprine
2'-deoxycoformycin
(pentostatin)

5-bromodeozyuridine
5-iododeoxyuridine
bromodeoxycytidine

erythrohydroxynonyl-adenine (EHNA)

fludarabine phosphate
2-chlorodeoxyadenosine
(cladribine, 2-CdA)

Type | Topoisomerase Inhibitors

Miscellaneous agents

Platinium coordination complexes
cisplatin

Carboplatin

oxaliplatin

camptothecin
topotecan
irinotecan

Biological response modifiers

Anthracenedione
mitoxantrone

Substituted urea
hydroxyurea

G-CSF
GM-CSF

Differentiation Agents
retinoic acid derivatives

Hormones and antagonists

Adrenocorticosteroids/ antagonists

Methylhydrazine derivatives
N-methylhydrazine (MIH)
procarbazine

Adrenocortical suppressant
mitotane (o,p"- DDD)
ainoglutethimide

prednisone and equivalents

dexamethasone
ainoglutethimide

Progestins

hydroxyprogesterone caproate
medroxyprogesterone acetate

megestrol acetate

Estrogens
diethylstilbestrol

ethynyl estradiol/ equivalents

Antiestrogen
tamoxifen

Cytokines
interferon (a, B, Y)

interleukin-2

Photosensitizers
hematoporphyrin derivatives
Photofrin®

benzoporphyrin derivatives
Npe6

tin etioporphyrin (SnET2)
pheoboride-a
bacteriochlorophyll-a
naphthalocyanines
phthalocyanines
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5-fluorouracil netronidazole fluorodeoxyuridine
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[00109] Second agents contemplated by the invention for treatment of

autoimmune diseases are referred to as immunosuppressive agents, which
act to suppress or mask the immune system of the individual being treated.
Immunosuppressive agents include, for example, non-steroidal anti-
inflammatory drugs (NSAIDs), analgesics, glucocorticoids, disease-modifying
antirheumatic drugs (DMARDs) for the treatment of arthritis, or biologic
response modifiers. Compositions in the DMARD description are also useful

in the treatment of many other autoimmune diseases aside from RA.

[00110] Exemplary NSAIDs are chosen from the group consisting of
ibuprofén, naproxen, naproxen sodium, Cox-2 inhibitors such as Vioxx and
Celebrex, and sialylates. Exemplary analgesics are chosen from the group
consisting of acetaminophen, oxycodone, tramadol of proporxyphene
hydrochloride. Exemplary glucocorticoids are chosen from the group
consisting of cortisone, dexamethasone, hydrocortisone, methylprednisolone,
prednisolone, or prednisone. Exemplary biological response modifiers
include, but are not limited to, molecules directed against cell surface markers
(e.g., CD4, CD5, etc.), cytokine inhibitors, such as the TNF antagonists (e.g.
etanercept (Enbrel), adalimumab (Humira) and infliximab (Remicade)),
chemokine inhibitors and adhesion molecule inhibitors. The biological
response modifiers include monoclonal antibodies as well as recombinant
forms of molecules. Exemplary DMARDs include, but are not limited to,

azathioprine, cyclophosphamide, cyclosporine, methotrexate, penicillamine,
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GVt CSF Met hyl hydr azi ne derivatives N-nethyl hydrazi ne
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acid derivatives Adrenocortical suppressant Hornones

and ant agoni sts m t ot ane (o, p DDD)

DPORRRE, IR ERdnGS BTG IR A8 T Ll A8 ana

ainﬂ@%dﬁc@td?Lﬁhd’%nhé&W|ﬁ§f0n (a, (3, y) interleukin-2
Progestins hydroxyprogesterone caproate

199§ S |thid éSﬁ@yﬁF&t@U%é Wrﬂﬂﬁé%l@&ﬂe%ﬁaﬁﬁﬁs@non and the

mat opor phyrin derivatives negestrol acetate
P&mwfd agent)mae he givarpsigultandeusly an theesamedorroglatien.

SRS AR Izt agetis b ol BaEre g REh Baphide SMiaton but
bash &Ity Mtﬁ%hbhrrénwmféﬁrtr?%%m veal g B0ONfamutes of
t amoxi f en’ pht hal ocyani nes 2007/ 014278

PeaThUsti®N6/ 029038  zi nc pht hal ocyani nes Andr ogens
t est ost erone propi onate Radi ation
f [hdiestreanoibeegspac) ’é\@t@cmndaqgamtus adininisterad gior to

Agé IniStratbn of tha rmr?dlﬁs ?no ecule corrlléjcgsat%nd ePrlor agmlnlstreguon
refers to administration of the second agent within the range of one week prior
to treatment with the antibody, up to 30 minutes before administration of the
antibody. It is further contemplated that the second agent is administered
subsequent to administration of the binding molecule composition.
Subsequent administration is meant to describe administration from 30

minutes after antibody treatment up to one week after antibody administration.

[00113] It is further contemplated that when the binding molecule is
administered in combination with a second agent, wherein the second agent
is a cytokine or growth factor, or a chemotherapeutic agent, the administration
may also include use of a radiotherapeutic agent or radiation therapy. The
radiation therapy administered in combination with an antibody composition is
administered as determined by the treating physician, and at doses typically

given to patients being treated for cancer.

[00114] The amounts of binding molecule in a given dose will vary
according to the size of the individual to whom the therapy is being
administered as well as the characteristics of the disorder being treated. In
exemplary treatments, it may be necessary to administer about 1 mg/day,
about 5 mg/day, about 10 mg/day, about 20 mg/day, about 50 mg/day, about
75 mg/day, about 100 mg/day, about 150 mg/day, about 200 mg/day, about
250 mg/day, about 500 mg/day or about 1000 mg/day. The doses may also
be administered based on weight of the patient, at a dose of about 0.01 to
about 50 mg/kg. In a related embodiment, the binding molecule may be

administered in a dose range of about 0.015 to about 30 mg/kg. In an
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[00118] Further, the administration of binding molecule compositions of the
invention results in desired clinical effects in the disease or disorder being
treated. For example, in patients affected by rheumatoid arthritis, in one
aspect the administration improves the patient’s condition by a clinically
significant amount [e.g., achieves the American College of Rheumatology
Preliminary Detection of Improvement (ACR20)], and/or an improvement of
20% in tender and swollen joiht and 20% improvement in 3/5 remaining ACR
measures (Felson et al., Arthritis Rheum. 1995, 38:727-35). Biological
measures for improvement in an RA patient after administration of CD37-
specific and CD20-specific binding molecules include measurement of

changes in cytokine levels, measured via protein or RNA levels. Cytokines of

-44 -



Al ternatively, the agents are admnistered in a
separate formul ation but concurrently, wth

woamosest |y referring to agents given w t hi nPBD/US2006/029038
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dose about about about 0.15, about

0asdl (Hbzmsp&cnm bmsmg nwle@b@mreaﬂis A redoatiorsm peyinuglear anti-
neutrophil antibody (pANCA) and anti-Saccharomyces cervisiae antibody

(ASCA) in individuals affected by inflammatory bowel disease.

[00120] ltis further contemplated that adult and juvenile myositis patients
treated according to the invention achieve an improvement in core set of
evaluations, such as 3 out of 6 of the core set measured improved by
approximately 20%, with not more than 2 of the core measurements worse by
approximately 25% (see Rider et al., Arthritis Rheum. 2004, 50:2281-90).

[00121] Itis further contemplated that SLE patients treated according to the

invention achieve an improvement in Systemic Lupus Activity Measure
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dehydrogenase, aldolase, C-reactive protein, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), and antinuclear autoantibody (ANA),
myositis-specific antibodies (MSA), and antibody to extractable nuclear
antigens. Alternatively, patients meet 3 out of 6 of the criteria set out in Rider
et al., Arthritis Rheum., 50(7):2281-2290 (2004), with worsening in no more

than 2 criteria.

[00124] In some embodiments, patients suffering from a B cell cancer
receive treatment according to the invention and demonstrate an overall

beneficial response to the treatment, based on clinical criteria well-known and
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329:987-94, 1993)
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gécdaé I'IIS'ln%BI‘?/‘éHc %ﬁfﬂb&é réé\@% ondih \%eﬁe'sb&fq ?'d?arﬁhragm

ctabl e nu ernati
rrpe‘ss@lycadcoaipﬁnyofg lbbahzad meollvemit obah eﬂral?anutﬁatloemrgan or

oA Tt L Mo Vo gt
eFRefTRENtDf RRlSHbR é&FJI%PHQtIé 58 Witk cﬁ%{ho‘“t@%@émated

recel ve treatnent accordin o the I nvention and
dbmepts nede énvatvesnentzor usola@@xtrﬂlﬂmphe‘sg organ ingolvement with

R Dbt 77 GRS Y SR, 585 ST deisf e ¥

International Non-Hodgkin's Lymphoma Prognostic Factors Project: A

h)

predictive model for aggressive non-Hodgkin's lymphoma, New England J.
Med. (1993) 329:987-994.

[00129] In one aspect, a therapeutic effect of the methods according to the
invention is determined by the level of response, for example a partial
response is defined as tumor reduction to less than one-half of its original
size. A complete response is defined as total elimination of disease

confirmed by clinical or radiological evaluation. In one embodiment, the
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commonly used in the art, and as descri bed bel ow, such
as a decrease in tunor size, decrease in tunor nunber
wana7on42as i nprovenent in di sease synptons. [ 801252006/029038
Exenplary clinical criteria are provided by the U S
Nati onal Cancer Institute (NC), which has divided
the .cl a af , canc

BTSSP e SE A, bR ar o diipfifsimtes atleast
| a¢hRlrifd) tresporE R Psatiieet. ude follicular cell |ynphonas,

separ ated into cytology "grades," diffuse small

W'%@ Fyt N& bqﬂﬁgﬁi@{e@ﬁ%rf: Hltéﬂﬁl?&cdéééésln%%ﬂmcﬁeveloped in

macyt oi d/ denstro
I\/acallab@lr@mn wﬂbrthaNaﬂb)ngl (aancadnetltutey(fq‘d‘rrem etral., HaCIaryOncol

Rtk AL GURREPBE b Bl BRTDR Ao 11898.4041°6 complete
|b@§b6ﬁ§§f§'b6fahﬁéti @hehlthéens @ &migete @Ela éyﬂmb@r&an '
nphobl asti c Ir@nnéjhoma Mant | e cel l 3/&@ oma and Al DS-

réet@pt;ai)le phrwﬁa radiegraphicaaddencenef disgasmand disgase-related

e PET. QA el B RERY o RRRE A P TR s
I RigressddiitesiAgeandchié ey madbwaigelamedus Iphiphy®ar s of
age), serum | actate dehydrogenase (|evels nornal

VBI(BIl:!ﬁ] el pyairkibhfirRed icehipisteaespdidtsis(dbtahed whai élp‘étlent
2-4) (see definition belo di sease stage (I or 11

veh@ws complete disgppegriancas ﬁhgrm@%asesamcétthEe@msws in

O%lz% H&tr SHBhHes Kz %}U r%g?%d %’a%O%t ?‘% the bone

ors have less t nce apse-t1ree

anﬁrwersahuemmwmatel Aat uiscorffieaed. cdnﬁxﬂé%a]esﬁené@mm@ end
st at us reSS|veIPI is defined as follo

CEXRRE @rqrﬁeﬂ T RETR)IPSPRRSE: VAN OxBral resPerss if dgfined as a
arédmsn%f%%?e%%t 58%&%&%‘6%?%”%{1% Hufgds.i ction; 1

Restrlcted In physically strenuous act|V|ty but

3?10" énﬂ Qr &Jﬂleﬁa 'ﬁ%vg% %XI#RIIEIO\%H&OP(/ % gﬁ] r?(Srms of

ry na ur e, Stise orR
Vvoaalkc:erﬁ oNhiypbquohfyéraih/@ mm%nﬁ asd #eaﬁﬁyfavaﬂ@léltkb a person of

| t t k t t d
ABOI Hisr 7t k. Scb GRESARR! Ag WLAGY Hiroalohbingop{2006, 4:4-5
) Lo h
WQ%@”S% P P s ERLT EeRin gt o P Cjin ORESL 2003,
u%kﬂfiéZtQ) welzich yiesnrlbmgrlteeaffcraAML chteabh;etcahnBloth@QD

Nk B AP oo omlEpiged Bt

bep‘éﬁ%&a. BB 55RRG: & (60PaRC asponsas Palients Having a B
cell cancer is manifest as a slowing of disease progression compared to
patients not receiving therapy. Measurement of slowed disease progression
or any of the above factors may be carried out using techniques well-known in
the art, including bone scan, CT scan, gallium scan, lymphangiogram, MR,
PET scans, ultrasound, and the like.

[00134] It will also be apparent that dosing may be modified if traditional
therapeutics are administered in combination with therapeutics of the

invention.
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WD 2007/ 014278 PCT/ US2006/ 029038 [00127] Typically,

the grade of Iynphoma is clinically assessed using the
wonrpi7asos that | ow grade | ynphona usual |y preBemus2@s/029038

a nodal disease and is often indol ent or

sl ow growi ng. Int er medi at e- and hi gh- grade di sease

JRBRon, (B EDEIhsfEn 2oy v DReREEN FEBlesS AeRERaR somprise

ASHO6r FI0PS Sb rpz;@hd@)rer$:1vsﬁwtpea;rs1tio$xsals:eﬁfwLiﬁ@h:e rethefsof the
progression of tunors, es eC|aII% non- Hodgki ns

| ipveNtinraRackagedHn & maspenyhichifaglitates their uqeltp pragtice (nethods
8o IR YEPHASH e 0R R R g BB BBuna

gememposttch dgsprietshéi)n aguseid fdrpractidecofta method of the
desi natlonls given to patients wt ol l owi n

SPHPR R PACIRGES BT eRNAIHSE SUEN 5 A qala Do [%%\eﬁﬁsep with &
"Eb@lh%ffikékl gé‘ﬁe‘scc%gﬁwié or HdWled iR tPlé"i‘Q%Ré éthat descrlbes use of
unexplai ned Tever wth tenperatures and
diherooimpaund gihcorspesitisn tdpfaatice ithe snethod h)étrm lzmgeeh@n e

f.ol | . St age i nvol venent. of n
ek The SpTPouhiS BRI dicRafel L f ptddage form.
EXhd Rit YRR RIrHer Hdade QrdeS/chesu|t§b1969fbrbﬂmlﬁiéférv@‘m@tcdﬁiﬁposmon
two or nore | ynph node glons on the sane side of
t grcaidiagHe @gmﬁea‘ﬁrwd) tte pée minigiradéer at fasfpracticing glssreening

?%s;sl%&'hglfl?edlyﬁpﬁtar iy 'ﬁBEaat Iapﬁpti]%?aegénﬁ%st %B]dth tme |nlc_1 ga%lecule
r €grhposition(s) heamthodlcﬁme)fnvehﬁom aphragm St age

[1l-1nvol venent of |ynph node regions on both sides of

t jo0 186 P NTRE PresdM I BN RSO BDMPYiEES attitfed bZ@@nufacture.
i nvol verent of an extral ynphatic_organ or site,

i ueh adinker comptine CiiTespecitie binging malegyes or CD37-specific and

PR ERN ERb BB b iar BB i Bt
| yarpbr bpditudrity ahd atiaist one sl aleedrilsing rapthithdf wse of the
organ involvenent with distant (non-regignal)

i hingingemelaculesacqaidingde o inyensons swchiasticles of madnu'facture
5 80BN R PG00 bt

nconrdmtighiwitrstHeyiptiogemoldeuleBngl and J.  Med. (1993)
329:987-994. [00129] In one aspect, a therapeutic
S[o‘oelcat?] of ghE@reﬁém?merlﬁmgleb egll$ fortuse ofienmp?smorh S

et erm ne e | evel, of response, r_exanpl e a
pmmpaﬁmgraegé%%oq%fmemwedna cyl%rrC Sduiecsie and CD20-

lﬁ@ﬁfﬂldﬂ'@en'(b?écfu dég in' the n‘?{al‘llﬂ?ﬁﬂre of bZRedifafRiPis Re

response i's defined as tota I'mnation of di sease
ctrabineredriprophylaxis aif acdiseast involyingnabeavahilBdcet activity.
one enbodi nent, the

BRIEF DESCRIPTION OF THE DRAWING

[00138] Figure 1A diaérams the structure of the TRU-016 molecule; Figure
1B shows the results of SDS-PAGE analysis, demonstrating that the
expressed protein migrates at a Mr of approximately 110 kDa under
nonreducing conditions, and approximately 52 kDa when subjected to

reducing conditions; and Figure 1C shows that the TRU-016 molecule
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recei ving treatnent according to the invention
wdenong#27at es at | east a partial response to PCT/US2006/029038
treatnment. [00130] According to the Cheson criteria

for assessing NHL developed in collaboration with the

b8 lsE cH 128D ipedied i3 38 bime ngrivherl Flegd i
iﬁﬂﬁ)hobﬁe@ané%ucﬁ |SREMESEIST Bisding n6 ether subbapuk@ons of
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deallsdp b @optB ael mmrdm:yitela 19 peaativeeperulation) when

dj eI ated s tons, all | h nodes
h%@%gfe:qg? g)(f%g nor al si {he ol

size, the spleen has

ed_in s nd the, bon i.s_Cl f
@ﬁ!a?féia Pl 27 ARCths UG R PRBA e BBl SRt frgetes
eAgd when a patient shows conpl ete di sappearance

of the di sease and the spleen regresses in size, but

Lmﬁom @u‘?é“‘ﬁ\ d&HbRSEAREs W@%ﬁijbf'r‘ﬂmdéﬁr RO 14 ﬁ1olecu|ar

_ I's | ndeterm nat e nconflrnmed conpl e
r@a;m@nswbmed withnidamesd® E¢ds tmeomalthuman Bserumauith enld wnthout

SRR iy FERRSaR s RO BPufy & rmp-ote
beoﬁiﬁfﬂxlar[f@ﬂﬂa?ﬂﬂc@a‘f@d AithRArhes BaCBH’é/EI msTeial hevRdroHeUm with

for various other forms of cancers

haé wihert E¥Faendd iguiec3s éQOWﬁd:[afaeacﬂ@tiﬂ of ¥ RM-8116 anplecular
tf%rﬁxs%%&éﬁlg&%hsﬂ??hﬂlosgg Fbea%bgnéﬁ] I%bglt mﬁﬁ?ﬁéﬂgn?t

s coFdst Gisrovs, e SIBEE P e rbsi i T GReRarRbny (SEC)
f ﬁécéﬁvbbtaﬂtﬁﬁﬁﬁn'ﬁGP@j purifidagied of GOTRYLO 36, Plottingvdbisohbance

describes criteria for el odyspl asti c syndrones.

[ versysretentian dinmrefordke difterent fﬂ‘fél%‘ﬁéi@ﬂl%tefjesponse in
patients having a B cell cancer is manifest as a

s[0pi42y oFlg:ure ééseﬂweﬂresleledm roppdiesditSEC fractiens;d-igure 5B

PR S g R e R RET e, Blaye Sfegh s B°Apce

cg@ﬁ\mecbfcggcwgcﬂgng echni ques wel |l -known in the art,
i ncl udi ng bone scan, CT scan, gallium scan,

| [UU%'Z%F'Q' P?lﬁmﬁ é\i%ws thDeE@Dﬁcé’étﬁntylet'lW@q Bdrltu@@ﬁ TR€J-016, or
I Tke 001 It al so be apparent at dosi ng may

ba cepthifatin tHerecpfm Ramm B celisr apeut i cs are
adm ni stered in conbination with therapeutics of the
i [00A84]] onFigut® 7 shows that the effect of TRU-016 on CDC activity of TRU-

015 on DHL-4 B cells.

[00145] Figure 8 shows the effect of TRU-016 on the CDC activity of TRU-
015 and rituxan. "

[00146] Figure 9 shows the effect of TRU-016 on TRU-015 in a CDC

assay.
[00147] Figure 10 shows the effect of TRU-016 on rituxan in a CDC assay.

[00148] Figure 11 shows the interaction of TRU-015 and TRU-016 in an
ADCC assay using BJAB cells.
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WD 2007/ 014278 PCT/ US2006/ 029038 [00135] As an

addi tional aspect, the invention includes kits which
woanprii$gs one or nore conpounds or conpositi orReTWS2f06/029038

in the nethods of the invention packaged in a manner

which facilitates their use to practice nmethods of

t L,ayenti on. .Ln.,a sipl.est odi t | .
(8Ba8LS " EeBBe 1p kR Rt R TR S TR g i an
aADCEEhusay osing Dridi egll9®f a nethod of the invention
packaged in a container such as a seal ed bottle or
VRRASD] W 13shRRls REihtkpsbtion SMEROANPARSTRY-016 i
ifr??lqudédwlz trfe packz;lsge tI at describes use of the n an
cAbpisiagsay usivgRanos oalls.o practice the nethod of the
invention. Preferably, the conpound or conposition is
PEOSdEd Figuse ddishodasthgeeffent of ritukan, KRU-0Hy, dnd & lkembination
i ncl ude a device, syjitabl e far m ni stering the
c@ﬁﬁ%&iqnms%g&}ﬂﬂhﬂgoﬂ%Jé%p?é erred route of

adm ni stration or for tﬁr acticing a screenin as

W00182] nigure dbuiews hatatiect RAbtKaE cF RbbA1 Gsancha opmbination
001 e ves s . 1osncA
Rk AR AGails, 1 & Tt g, e

BT e dpShopls MBMIRE b TR o e RGO R 2
CEsmbption ftheredndn thd2PesifiekiliigoBamBreglisol ecul es,
optionally together with a pharnmaceutical carrier or

did0o4%a) . ERfhirét 71 ws Beefaapef TREA0T 5 0TRO-@ BTeidosl of

use of the ~ bindi ng% nmol ecul es according to the

i evehinadian tisererf anithe specifie kitindobBIABLellgmy al so
optionally conprise at |east one second agent for
afa1953 t r Biguom 18A-D shromscthat hRW-0 h6 direebionatisrtp not mediate

L S T e
Q61 BG5S s i R e

f @ ' -
 BuEOF pobgeieamtapostprRt Miichs Vil B eblessrie

CEroSBENKDRAW NG [ 00138] Figure 1A di agrans the
structure of the TRU-016 nolecule; Figure | B shows
t [00 1573 ul Fiyuné 28RHdWAFhad MRLE1 6 preffenamtily alaphates matmal B

t he xpressed protein mgrates at a M of

a @Iso‘i?'ﬁ’d?éw q4lBiIrR®a under nonr educi ng condi ti ons,
and aé%ﬁ)roxi.rrately 52 kDa when subjected to reducing
cE¥Mid8I onEigusa @ Trdgjuerstiates Sy abicapyof TRé)-PREcompared to

nﬁhwlrﬁukaﬁg a\pﬂ t%g%yn%ﬁgrﬂcﬁ‘n Egg{n%%qﬂggﬂ@and rituxan on

tumor volume in animals.

[00159] Figure 22A and B shows that TRU-016 dimer forms exhibit
significant anti-tumor activity, as measured by effect on tumor volume and

percent survival in a mouse xenograft tumor model.

[00160] Figure 23 demonstrates that TRU-016 dimers do not augment
CDC activity resulting from treatment with MHCII, CD13, CD80/86, or CD45

specific reagents.
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denonstrates high |l evel, specific binding to human

peri pheral blood B |ynphocytes, and a nuch | ower
woOevgl1ed78 bi ndi ng to ot her subpopul ati ons of eerius2006/029038

the non-B cell |ynphocyte gate (CD19 negative

popul ati on) when anal yzed by fIOMIcytonEtry [00139]

(BB o "Fule 2ReOWR bk g™ b el Bl Bors

RupGo@0 gay)fien rebtmdMUviR F R0 6 UiRiximAl9 dFfa combination
i ncubat ed W|th Ramps B Cells in normal human serum

vihereadnd wi t hout cobra venom factor (CVF); Figure 3B

shows CDC activity of TRU-016 nol ecular fornms _ _
i 90062} edFigures Ramnd % stmw the pereentralirvivairehmieg with Daudi

fubitys 208 1950 4RE) e e MHETR- @ﬁtﬁaaaﬁ“mh
Tt Bal s “Eivie 3?%@%&6&*5@ 008 bSPTIR FRebicedya Rt A el

(\ﬁ'g&)lty 6|h [0S Sre@ RWtR QIUH%\%BI@ GhBEEY gf ¢&@hflé&ﬂ19°tfhet toxic

l'otting absorbance versus retention ti
feﬁeqtlméflddalfaéwllmwalmeactl ons col l ected. [00142] Figure
5A shows the binding properties of SEC fracti ons;
Hi0§d 64] 5 BFlgﬂhEoQB shoers@bat FBRU-018 ynchiceBigtebtence!l dtmdcity than

nd F| C.shpws ity of SEC
hercepBher ks ﬁ]mﬁtaimag Seirbi celifebe activity o
T RU- 015, rjtuxan, or a conbination thereof

o0RGRDs Boues RS Shpwlth:a} TBNgm@ indUgREVMOSHIR PRgRPhOylation in
e@bqgt,_s&fr?%g @11@':&5' sCDC activity of TRU- 015 on DHL-4
19

B cell ure 8 shows the effect of TRU 016

RO1BE o Eighf SPhshee b o hAefo STl iR ERERA S

QRimanizedyT RUAABAGdnshiugtine. G-00GITOGEQHD NOf e):zan@eru 016
TRU-016 on rituxan in a CDC assay. 00148] Figure 11

sisRR TPMO; A} with Kaksih ngmbeRngp ridusa @ Qyisamnacid

PP GBS o aS iz TRPs gt eig oreoor,

i D1 @0G6H; teindM GFOOBRRU- 015 and TRU-016 in an ADCC assay
usi ng Daudi cells.

[00167] Figure 31 shows the DNA and amino acid sequence alignments of
three humanized constructs of TRU-016 (019001, 019041, and 019044).

[00168] Figure 32 shows the FASTA formatted sequence alignments of the
same three humanized constructs of TRU-016 (019001, 019041, and
019044).

EXAMPLES

[00169] Additional aspects and details of the invention will be apparent
from the following examples, which are intended to be illustrative rather than
limiting. Example 1 describes the production of a CD37-specific binding
molecule; Example 2 demonstrates that TRU-016 and various CD37-specific
antibodies recognize the same or overlapping epitopes; Example 3 shows that

TRU-016 is deficient in binding C1q and activating the classical complement
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[00150] Figure 13 shows the interaction of TRU-015 and
TRU-016 in an ADCC assay using Ranps cells. [00151]
weoeionurre42td shows the effect of rituxan, TRU 018CTAIS2008/029038
conbi nation thereof on the specific killing of BJAB
cells. [00152] Figure 15 shows the effect of rituxan,
eof

creveTigh sP e TOR | 38mehifa aciling 48y Hifog of TRU-016
efueiheraf Eiﬁiho\p%lé,de'gahb@éﬁ\e @ioduatiors 6RICTER0-8 e@ﬁ@bﬁ*ﬁf ing
on the specific killi nﬂ LgoBJAB cells. [00154 ure

1mokaases Exsenplefteshows oEnatioRs-@ 16U-16 \alth T U-015 or

CRERLAY hORLSF Hor8Asd DBASRER! i okt ELA AL 7R that

f combindtions bf TRi-61 € withlCD20aspecificwntibotipst oS IR $e
CDC activity of Rituxinab in vitro. [00156 [
1%639'33%%'{‘9@3@@ GHS 5xpBtRe A Q&fﬁéﬁﬁﬁtﬁ e hﬁﬁ[ﬁ%{l@ 6

AoRERAREMOECa ] tEACPE, Ayt €D AERbdeifahtiSogjgs and
sSMABSt EaampRLO @temcmsebrfaéesathat dIRWY-0d6phduces aymoptasis B B cells;
| | BMC.cul t
ﬁ%%@[er 90 sEOVR 4 e daTeERaton sha i sheghc syIPgvith a CD20-
&fic AhfisbRsyrngistitflyaeabtadimenveluart |ﬁ3ﬁhﬂt@fwe tumor

T U- 016 and rltuxan on “tunor volunme in ani mals.
[ ReEg Rt medalcEzamplent! BhewswkatsheD37Repaxifec GMigralone also

R S X Mo o B , WRRl Ol odRBRfRf sl B arife 12

sdéembovisiraies thatMREE0 K& H08s abt affedtihe mﬂ@actl{/lﬂﬂdﬁ@ther B cell
Fi gure 23 denonstrates that TRU 016 diners do

asijiRGa receplorackexample 1&damonslatasdhat TB&&-%WO# tnFPt augment

R By PR e e Bos RS Uy By BARERIE cp

s6D8)/86)anueCbd0; Exampiey 3 podvides add\litlbhalRmtasshbumg that TRU-

( to 90 days). after, treatnment, with T
5?%%@%80 “&'V@L%Y’K%N gree Y"HQF%‘P“ F‘%@MQF 1% dpIpaustrates
2§13@'T‘F’2L?@1E%féﬁtth@!eQﬁﬁ&ﬁﬁtbn%lfn\d'u\ééb cefl d@bﬂﬁn%[lb c@@éiﬂi vitro;
tunors (up to 90 days) after treatnment wth T
r Examipteaho shows that TRU-016 induces direct cytotoxmlty in r|tUX|mab-
resistant cells; Example 17 shows that TRU-016 induces tyrosine
phosphorylation in CD19+ primary'CLL B cells; and Example 18 provides

humanized TRU-016 molecules.

Example 1

Production of a CD37-Specific Binding Molecule

[00170] CD37-specific SMIPs are described in co-owned U.S. Application
No. 10/627,556 and U.S. Patent Publication Nos. 2003/133939,
2003/0118592 and 2005/0136049. An exemplary SMIP, TRU-016, is

produced as described below.

[00171] TRU-016 [G28-1 scFv VH11S (SSC-P) H WCH2 WCH3] is a

recombinant single chain protein that binds to the CD37 antigen. The binding
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[00163] Figure 27 shows that TRU- 016 effectively

reduced relative cell viability in cells treated with
wobhoudanas ne, t hereby potentiating the cytot oxPCT/US2006/029038

ef fect of fludarabine alone. [00164] Figure 28 shows

that TRU-016 i nduced greater cell toxicity than

"ESGEN 3o Bastd BAHFT T drbhel FBROSHY BMusfChsgiosea
t heqsdtest pitlieaheny listed wﬁeﬂﬁre@@uir@man’agm wHi¢h Bisclosure is

cell's. [00166] Figure 30A shows the consensus am no

decarpssaiiedriiaseinrby raliereniceed herRinding dasnainris epnaected to the
0 I N ] j i1 h
4888 38 Bl Ehrn e TRAEHS o iR P e "
amodifiseiriisge tedibn e & RUHIAMBiciguls dBE: diherdnmsbiutiohsand the dimer

(019001, 019008, and 109009). [0Q167] Fi gure shows
RS rieerslicalmalsctler wekath Rt Anera M 108110 Jlionse
humani zed_constructs of TRU-016 (019001, 019041, and .
ol0HIF2] . Tod RAE} fremyiinecG28-1shduisanp Wesdsplatast weipg ddizol

SN RS8e ) PRIEL R R8s PR R GG, oA was
ExvldBkdcbusing BLeY RN diahtionaprimepeahs S@ﬁér&dﬁ‘l aillBedfrse

the invention will be ag_garen_t fromthe follow ng .
ekeafisceptased HRCEY BRLM énae@riablesdomaingsyergtlored HsiRgpools

Belop B Mino OB S5 U PG RS o
deamizisé dahesng frain fhBLGR34 yididoata wese ClodéddpedPCR2.1 TOPO

NS Y
SHOST T LB Sha B IS o198 core

Eclanp$ evete dleerpused as demalketes farysesviog BiGRIanmplificatioruoDa 628-1
mul tiners;, Ex l.e,5 ri bes. the prod ion of a.. .

o 5 o P i VR s B ide BB D B € gt i ke
CPABIaNELCOB? seFv Wald &ifehwidtth aliddfitd KUma 1§@% #ihge, CH2, and
synergistically increase apoptosis in B cells; Exanple
7 ainat(see Higsiradii)ore osdeririersue adequate expression by

B b, BUMRRAIeES B ine Yoo TPk i Bleted that
agpveed sighlfiafAbircreadstinexpr¥ssidt by niamelalian cells. Specifically,
CD20- speci fi¢c anti bodi es. and . ‘ .

a leucine was changed to a serine at position 11 of the scFV. The predicted

mafure peptide is 473 amino acids long.

[00173] The polynucleotide sequence encoding TRU-016 and the amino
acid sequence of TRU-016 are respectively set out in SEQ ID NOs: 1 and 2.

[00174] TRU-016 was produced by recombinant DNA technology in a
Chinese hamster ovary (CHO) mammalian cell expression system.
Transfected CHO cells that produce the SMIP were cultured in a bioreactor
using proprietary media.

[00175] TRU-016 SMIPs were purified from CHO culture supernatants by
Protein A affinity chromatography. Using dPBS, a 50 mL rProtein A FF
sepharose column (GE Healthcare rProtein A Sepharose FF, Catalog # 17-

0974-04) was equilibrated at 5.0 mis/min (150 cm/hr) for 1.5 column volumes
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SM PS; Exanple 9 denonstrates that TRU- 016 i nduces

apoptosis in B cells; Exanple 10 shows that
woanina7s ons of a CD37-specific SMP with a CBPRDAIS2006/029038

speci fic anti body synergistically reduce tunor vol une

in a murine tunor xenograft nodel; Exanple 11 shows

t f SM P _al on unor

R PR RS il oSl e R FAME S Bhpse
desronft sted fowraet of TREIImMislashgthk A@(Tﬁgxplch@r ¢@@A|r (GE
activity of other B cell surface receptors; npl e

1kedthesne AKdrebxpipser MRUAD Gathles #n1&1é%%bncap¢wngb@

A TNO I R TR YA ERERN A Sy B4 TH09 Gotumn
anidrmesnaIVﬁﬂi@ $ joavii NaCk, Q@hM&dlM@hd@h@@@qﬁ 6.0, and then
survival jn vivo in mce wth tunprs;

d¥HBre Pt BaClidrapMiiePoeePbot: bl hegewashing sieps removed
f
AR OO TTAO At BT s dhen gy Lo b6 that

cgomttibuiectotproductrprecipitatidn afteselsitiant cel | s; Exanple 17
shows that TRU- 016 i nduces tyrosine phosphoryl ation
| [00A269+ Phé racombinanBTREJ-0$6 warstelttcanfpbe the cofuomn téih

C@mgbégfoﬂ Ruf%ilg(ﬁrrﬁéﬁﬁgllrg%‘lﬂrbs ?f%QﬁHtegr@%g ulg(tﬁiélgq?rﬁ?rgcgvered
%l (ggweaéﬁ%éj(géﬁfdﬂlggﬁj/agﬁhéﬁb gﬁ 5 6Rﬂol‘| 58] 8ntheMuted

at ent tion
20018/mE33dBO M Zﬂwmmpnﬂﬁﬁﬂeﬂ{ndeﬁmwﬂﬂEBGD(MES)ApHG 0. This

oS Piyshvps prepared TrebiG PUBiAbn Ao satison of the
VA }éﬁkﬁip[jr§X|f’ha’[él‘}'czl!ﬂ"i’lI NADLT R Tal6earid e mféi’ts@érﬂlzbb%‘i

bi nds to the CD37 antlgen The binding -54
ZQWM@@@@SMQ@MMQOSS domai n was based on the
&8-1 anti body sequence previously disclosed in the
pEX0TT] puBLiitied pootsin was tuen mbjbetepirte@lﬂ@mjquaaxdgsiaph

T ShsgEERdRECH tp 2B RaRiBaT Dy iKation otk 5U-676 Taimen
dRidddyle From ﬁb‘ﬂeﬁﬁ%lé&ﬂﬁaﬂkﬁaghﬂé%gf eRWERNULGldPBE! Sy XK

a nodified hinge region exists as a dinmer in
sePUit0seluma (Blrchenltneare Kis5@/ 100 eonpiyichaomatagsapiaeolumn,

0
vl AR RO uA BB 00, R P s
TeddidbratéiNA¢ Q%%QYmTrEMﬁ’G/hﬁ)Q‘@Dﬂ & dftgu:fnﬂ Vidh@mes (CV). A
manuf acturer's instruction cDNA wa
maximum volume of 54 mis ( 3% CV) of sample was applied to the column.
The column continued to run at 12.6 ml/min and the eluted protein was
fractionated in 40 mL fractions. Each fraction was analyzed for product
quality using an analytic HPLC, and the eluted fractions were pooled for >95%
POI (non-aggregated) TRU-016. This resultant pool was filter sterilized at
0.22um. The material was then concentrated and formulated with 20 mM
sodium phosphate and 240 mM sucrose, with a resulting pH of 6.0. The
composition is filtered before filling into glass vials at a concentration of 10

mg/mL. Each glass vial contains 5 mL of TRU-016 (50 mg/vial).

[00178] TRU-016 protein was also subject to SDS-PAGE analysis on 4-
20% Novex Tris-glycine gels (Invitrogen, San Diego, CA). Samples were
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prepared using 5 g RNA, random prinmers and Superscri pt

Il Reverse Transcriptase (G BCO BRL). The variable
wdanaing7ser e cl oned using pools of degenerat eCprSE®6829038

for the different nmurine VK or VH gene famlies. The

vari abl e domains fromthe &8-1 hybri dona were cl oned

oRRCe T g RETE T Rb e SRS Pol SR 25T RBk: Bfigine
serdRTesk 1/He ¥vlnm@ NUPABE s2hdile ré@mﬁ?bgehggjrm -fetifBing

correct clones were then used as te ates for sew ng

Peroditigns aiterdieatingat 95°EAer 3 misykss, ffo) qw,eﬂ by giaoie@phpresis at
' _I_E@O\ylf? %ﬁ}ﬁ@ Elé’cﬁrd'ﬂ to{?%éﬁ%\gas%er?&WegﬁﬁlP\é 1?4 Ng\%x Tris-

FV Wwas

| Gyt 8D RGMAIngBuifer Chivitesgam )N Gdls wzerElstned bﬂ)ar I'n
order to ensure_adequate expression by

celectopheygsis ipdrounassie Sve PARE dbel skgjn 691%3(9\/@?”@”’[93 with
sgligfiord ahb %testeﬁﬁéd’r%ﬁ'darﬁ%ﬁlcfde r, M &%ﬁ?&ed Fholecular weight

expressi on by nanma eC| ficall
| eflibierraatuas peptide &d5t.6 IeDa;eUnder mdqmmg CG)I’IIhtIdﬂS ddisioh @rotein

G oa e Rt Pt Eofiae. STt el gonditons,
TR Db Rdmidiateamtihprai hﬁfbtélgWWa ofighiR1By.6 are
respectively set out 'in SE and 2. [00174]

Tﬁ‘d‘@ﬁi Qﬁrﬂngse\ﬁe@’ aI%? %%igﬂrﬁ‘@atto %ﬁw‘ﬁﬁ? ARAQHY Hifting

ese Raneter ovary manmmal i an ce
espeatciyof thg pheant antibady te the@DHA@alledurtacehracepitooitice

th SM P d 1o [ :
GoPrec e, “tenoy Sk 488 lated RUPL i gensiy

g@ﬂl&h@aﬁuhﬁéﬁtﬁhté@ mmmc;mﬁ@éwd TRIQDABEMY IaEfddh'legéted anti-
r omat ogr aph Usi ng dPBS, m. rProtein

sb mandsle18o e(aawmetdm @cubatﬁdewﬁh A ‘Eﬁ&bﬁ%ﬁ%@é\H [s]C

e T P

26016r Add2Z5Eorh6iry URZDPACRZANBE! instiinent beinguC el Qaiest software.

supernatant was | oaded to the rProtein A Sepharose FF
coelivese catad ORE mphecytesor '&anBHym§hﬁ§ytﬁﬁ OYAGPAQ staining.
d%orer 100 Air (GE healthcare AKTA Explorer 100
18@3t aWitj‘l mcmsmg)sommntrat@psmf i :ﬁijwﬁé theclcld b sigaak on the

T nm_.\was dPBS for
VReBop Yy CERteLTSING qrRT cre Sttty fiePoRa R iy ml, unt
Pitr8aéh oeﬁﬁ FRR atMdphodmaidfly Masd/mi 2oy, rl%'é'cén&e
ésae V\%S [ Hg st eaps %?mve nonsg]em I1E]4|g/|cal 'y lé)%un
hmﬂ;enm’@rl (Mi) of 006 frr contrdmsd, thersiaieing @ftbelnﬂthlymphocyte
population is detectable, but very low, and increases slowly with increasing
concentration of sckFvlg. Thus, the staining pattern of the G28-1 murine

monoclonal antibody is preserved with TRU-016 (Figure 1C).

[00181] The CD37-binding molecules according to the invention describe
structures (binding domains derived from antibodies, hinge variants, CH2CH3

regions being the same or different, and various isotypes).
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contribute to product precipitation after elution.

[00176] The reconbi nant TRU-016 was eluted fromthe
woabarrm4mst h  100mM A ycine, pH 3.5. 1 OrL fraeCrmss006029038

the eluted product were recovered and the el uted

product was then brought to pH 5.0 with 20% of the

eluted volunme of 0.5 M 2-LN- Mo ol i no) et hanesul foni ¢
acid (MES) pH6.0. This elwggduct was prepared
for GPC pu tio f.th e

t 0 approxi 5?5@35 n\ggrﬂﬁ_uﬁéﬁ-%l%%ﬁﬁfgc ?‘HE‘P&OC?E?F%&?@
sterilized in preparation for, GPC purification.
[00177] Puri fitB@ Sanee er PurdsPPREFRInRes e G

si ze exclusion chronatography (SEC) to achieve

f 00821 pErperimentsoners perfiernirRltcoidentifyithe GD3 irepieps bound

el T e
RS LR s 88 40 BT gt v

96#555496?%% ébtalr?ecﬁfrﬂirﬁém F”hérﬁﬁﬁ@m Sﬁaﬁ QGSSéL @%‘Pﬂl'ﬂﬂn

vol umes (CQV). maxi mum vol une
ullerton, CA),

s@@mugahﬁéﬁlakﬂo(#oéléw frormewinatach/Batienan Qwﬂer

B CPYBR b MnFle MROREEL LN i e 4

WEHRRIRGBY.ZE36) fim erc(ﬁletndeﬂsl,a’il.l)t Flmcomu@at@m EFP@M ¢#186-040)
HPLC, and the eluted fract [ ed for >95%

paipd (Jﬁeﬂmagate@dﬁ’&aﬁ (#ﬂz@ﬁ@?@) frth éne@égpfmr@ﬂ%&lﬁamt MN),
ch G kofieatdd AEf (#os ) drefincbifu b ET | (o) e
chasTmﬂa(Bh ema(si@A9omidyg aadddé C- mmh%atfedéNﬁ?V: (:Ygin'FMﬁtﬁi\483F)
6.0. T . r n
gpad sngonp§aR WRATBSRTUGARIED on Acguiate ignical &

gbarhtifie e%ﬂﬂfrﬁ" N“?g STRU-016 E%Meé %@odm{e\d' é’é &iescnbed in
[00178 RU- 016" protein was al so subject to

aﬁaamp &lon 4- 20% Novex Tris-glycine gels
(I'nvitrogen, San Diego, CA). Sanples were -56 WO
2[007/8d] 42 TR URCTH W06 j0gaed o HI'Da de d rukiongishiay aMolecular

TE@% %’ﬁbg?ereg‘il’)%%r mﬁég st ?é??p%dc%é 'ed Ciﬂg%u%gturer’s
Ofnsﬂﬂﬁhér%dé@ fdIdwsS OEILL- b‘?B%réFeﬁr?beél@éf in'ﬂeﬂre@f ‘/F%?aft QB 53

m nutes, followed by el ectrophoresis at
. ninglmesvasadivstasplodd sx/mlweith FBS. 01 nmi(mﬂ ulg wag ENtdBélxto kit

o BB B NP e b BReom

PREE ddd28Qo st idl cohftedPatiorot @3 MM 50 uI DMSO was added to 370
ug of FITC and was added to the tubes at molar ratios of 15, 20, 30 and 40
FITC : protein using the following formula to determine the ul of FITC to add:
[ul of FITC solution to add = 5 mg/mL protein x 0.2 mL x 389 x 100 x desired
molar ratio/Molecular weight of TRU-016 (110,000)].

[00185] Reactions were shielded from light and stirred continuously for 75
minutes at room témperature. Reactions were added to spin columns
prepared as described in the kit and spun at 1100 g for 5 minutes to buffer
exchange into PBS with azide and remove unconjugated FITC. The OD at
280nM and 494 nM was determined with 2 ul drops on the Nanodrop; the
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agitation, and destained for at |east one hour. The

predi cted nol ecul ar weight of the mature peptide is
woe20®/MP2as Under reduci ng conditions, fusion pPOTRISZN06/029038

m grates at the expected nol ecul ar wei ght. Under

non reduci ng conditions, the nolecule mgrates at

BB Y RIS o BN bierminge prie

bin@ﬁUﬁﬁantbp@éacﬂlhglcﬁl)ah@fﬁs bhhePghrifg @donjaghted SMIFE the
CD37 cell surface receptor is preserved in TRU 016.

HeeRrgentEties aieashiof hecerjugdias wamt ddnzoiyl ang the Hewing
a Prcb ﬁ?d{Bf?mtr% ol lar @%P&hﬁ@%&g% 7(15}1‘(9*&&6% a A atig of 15; 3.7

ugated anti - I's wer € washe

[ FﬂlﬁiﬁF&ﬂOﬂ\ﬁtaln alrafio @f IEPT@MFHO@EH gF@ ag aera‘ti{) iot}B((j))‘ gmd 5.1
45 m nutes on ice, s were washed and anal yzed by
tﬁHC@aL&pwla&\ﬂ/r@y?%@ry on a FACsCal i bur instrument
u5|n Cel | est software. Cells were 3atedfor B

yt BSAowangddeditg Soneayk és hplp stehibze the aratgin. Binding

Fﬁﬁ%é‘*%i RRIChEF R RS SARA0NG Poodlh i B Sl
| Rarmossat 8200-25y600 orhQnidh- RBMCpgAeroundt blit thietMR30 ratio
reached satura at appr.oxi mat li%[)%‘f”:q/m_ or a

f Va8 coosen &y fUﬁh?EH%@ﬁ&V‘CFIWE)VE‘o?% thatoyas gﬁﬁnamtamed
ta\?ersth@'t'?ﬂart‘igg%n% 938 NinBicay rt'r%%ﬁdmg%@?ﬂ %t\)vé’é‘léaﬁt affected

det ect ab ery ovv, an i ncrease

i incthésargiagion.concentrati on of scFvlg. Thus, the

staining pattern of the &8-1 nurine rmnocl onal

afo013aqy FSTCDRM&;(_!/ ed’;imdecd'ﬁ}’ub@tb@ wétedltrated fro/m 10 ng/mL to

| R0 sl Gedat pending Su IS dotermieh 11§ GiraRLAmOUIts to use in
dﬁ{e! M%le@ ‘?~;‘fﬂ|d5k§‘%1 PREISR| cﬂgggfere LB Sowdddting amounts,

regi ons |ng e sane or and vari ous
i snd ywassiept cbAsiaot myﬂmseqaemssassowan@mmmf blocking

Exanple 2 TRU-016 d Var |f|c ti bodi es

P RPOet R oB Y Sy B RC EFh a5 p Do MR P e s oent
E&Sf’ﬁfab(n‘ﬁﬂttﬁndﬁg PSS SuriRMtiafioh @8 Bldddnd Q@ntsaa%/? so that higher
gy@ope bound "by TRU- 016 and ot her previousl

d

ls ipdigateDE®s spitcient Hloeking bubielower[lewis #) dlcate more efficient

(HEEREERT Gl RIS 1o 3R0G e B Rl M RCORG Sy o e

CAvaxirhhMSindingribseaietwBhodt (H#ABSI&H réagsnts (Figure 2).
| mmunot ech/ Beckman Coulter (Fullerton, CA),

Fioudesqn] BQABeéjeINNH@lmbléﬁbld@%nlmén@:ourtesy of Ed Clark,
unconj ugat ed NVN4 6
University of Washington) were then stained with a panel of various clones of
anti-CD37 MADbs, including MB371, BL14, NMN46, 1PO24, HH1, WR17, and

the TRU-016 SMIP.

[00189] For competitive binding assays, 2.5 X 10° BJAB cells were
incubated in 96-well V-bottom plates in staining media (PBS with 2% mouse
sera) with the FITC-conjugated anti-CD37 MAbs at 1.25 pg/mL in the
presence of unconjugated anti-CD37 MAD at the indicated concentrations
(2.5, 1.25, 0.6, or 0.3 ng/mti) or staining media for 45 minutes on ice in the
dark. Blocking antibodies and FITC labeled antibody conjugates were added

to reactions prior to addition of cells. The cells were then washed 2 7z times
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(#RDI - CBL 136) from RDI (Flanders, NJ),

FI TC-conj ugat ed | P024 (#186-040) and unconj ugat ed
WOR®W7244274186- 020) from Ancel | Corporati on (Bappomis2006/029038

MN), FITC conjugated HH (#3081) and unconjugated HHI

(#3080) from D aTec. Com (Gsl 0, Norway) and

PSSR o R e e o DR B e,

t MfHeccd|¥apdrenaly A9 b ff(RUt?ﬁkﬁn@tf 1i8ing AVEACsCalibur
progﬂced as descri bedy Y I3?00194] TRU- 016

wastreeent gad dee!iQueast $@°twerer(BJB|B¢¢m@,n¢ﬂ§ Sl aseu CAY)-

Probes Fluororeporter FITC Labeling Kit (F6434)
aEQﬂdBﬂ] ngFobFABisufrass bloeking adsaysrA0tX 405 BAABS eillsovere

363200 e B5nd hiRleY Bistething tyeflayhs ik ouse

agislad i &é%r*eseﬁé@@ﬁuMdﬁu%a&é%d&%@DB%ﬁﬂA% ggﬂgw‘g@;stammg

(adjusted to pH 8.5 wth , _
f media toodSaninuées ahrooim Erapatatse intheyst. wad Grddeidgated anti-

GPag B yieré 78R S4UET 5 RGP SR HirAGRET M, Rspiing in o
‘E @l\dﬂb‘f'ﬂ o¥hé ATBHcRed ‘?egé‘élﬂé% B3 h@;‘i?nll“Tl'ﬂaf rddlclibné We"f‘é %en

of FITC solution t0 add = ng/ mL protein x O.
xfummrmcmeted fdneslﬁrmmutemahwoomtemmx@ltweunaﬁhederlgtheattlons

iR RRghed 2l it PR nd L Iy i %%r?@% igPBs

f@ﬂ@%@m@mmé@elaﬁ@@hbWSéﬂféﬁr@ré@ﬁWie@ d#ﬁél‘ﬁy on a
6A%;ed as described in the kit and spun at 110
f

Cailibut strumenptipsieg Celk@nashroftware (B@S,Bmcrerﬁ:@sd%an
Ib?js ve unconjugated FITC. The OD at 280nM and 494
wds détermned with 2 ul drops on the Nanodrop, t he

20 7/0 PCI/ USZOO 029038 ext|
BB ROt POl B s AR, Cal P S ra O B 5 4p40-
f 083 t@lb‘éo/lhﬂ&b@éﬁ%?add’lsleﬁﬁmw chiaifiihg 29 #BS (#816140-071,
starting unconjugated SM P, the concentration of each

oGlbq%lnyﬁmg@gaﬁé@nmam MY hfstgining madia) ator cengenjration of

oPg PR BN kL AL PR E UGN pieted phislestghtgee

4d|ﬁJtEth€éfElﬂUanﬁecaa wereathen arfdedid 1aodhe fihal designated
FI TG TRU-016 at a ratio of 40. [00186] BSA was addg
t §ORCaRiANeNs o Reachors were incbetrd ar oaminutes RRiER) Samples

S5 EA0H0% SR uasRes aongh i) PSR Capsi by
AHH A MJCabiag, Budingaste CA%)iveas added at a final dilution of 1:50, and
incubated 45 minutes on ice. Samples were centrifuged, washed in PBS,
then fixed in 200 pl 1% paraformaldehyde in PBS (#19943, USB, Cleveland,
Ohio). Cells were analyzed by flow cytometry on a FACs Calibur instrument

using Cell Quest software (BD Biosciences, San Jose, CA).

[00192] Each antibody showed dose dependent inhibition of binding,
indicating that all the molecules tested bind to an identical or closely related
epitope. A different potency for inhibition of binding was observed for each
antibody. TRU-016 SMIP had the highest level of blocking activity of all

molecules tested, while HH1 gave an intermediate level of blocking activity,
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was chosen for further use since it gave a high M

that was well nmaintained over the titration range
wagew/014218li cati ng that binding avidity was | eaBCT/US2006/029038

affected in this reaction. [00187] FITC | abel ed

anti body conjugates were titrated from210 ng/nL to 10

AT R TR b bR Bz ki Bl B Yo

| BloekinghtRag thavathdriwd IRAaIes Aldle@lles ¢Figomi).s,  and
was kept constant in the subsequent assays, Whi | e

1?@0 10f Irpé@&ll‘ib%%aag%ﬂ‘%ﬁ)t%l&%@g laBﬁ\ﬂﬁ/a%%qlm%teéer?es of

| d range ted as percent
nexperitheblisngasp |exf@nree¢ m:whtohntar@us &Db? targetﬂd algtlbodles were

t' b wi S | i te
SR it P abibl s EtiBete Wil Sn8 ebblid e hinEiiuto pp £D37
efefde@ltcﬁﬂtThéO&e@@uks fdnReHdsel é»permdnénts)fnkteh@samé bbﬂsﬁheﬁfln the
tested showed bl ocking activity of the maxinal

bblegking udies fecallinenvaleculfsistios ln@g@@ﬁttaat(thew@us CD37
f?aggé@?%&boﬁ?é%aarfoetgﬂoo% Ral¥ [Lfrj?@ QQh%Sc%roékg?&y okt lapping

courtesy o Versi
Vipitopegs. on) were then stai ned with a panel of various
cl ones of anti-CD37 MAbs, including MB371, BI-14,
NVN46, | P024, HH, WR1L7, and the TRU-016 SM P.
[ 00189] For conpetitive binding assays, 2.5 X 105 BJAB

cells were incubated in 9fgupigle §-bottom plates in
| 0 NDUSE

staining nmedia (PBS wth sera) with the

rE ey o on A Han kot B Compamen

i ndi cat ed concentr at i onActieion, Pdath@ay 0. 6, or 0.3
g/m) or staining nmedia for 45 mnutes on ice in the

dE004.945! OEk(pBQm@mS weed parfamied-toléxplefevid tha MRWAY 6 dimer
conj ugat es were ded, to reactions prior to addition

oPealsfails to'm%d'é’{ﬁ ’P'QnW@?B’[ leMals afgoruiementdeperdentddlingof B
O ot R HoRS BEN WS d TR U Brafions Feighl bhaing
Ttecoapbeentsraf thae abymeinbm cﬁésrmdeyélralhee rtty nosmaghlaman 1gG1

LG bie Hius, SXRC BB WATS PSTOBTYGIO Fafe e IFIL016
bb@ﬁ\thBQ t@é|§¥§.ca?co’§nfﬂe%t BEARR bathwerSy |b6ng%P¢Ru 016

in 96-wel bottom plates in staining medi‘a
2bindingsto Cdar 14, is ars@bpnégéﬂwe%fenzymmmatee(dhat activates

e SO hBidbemStProna®h i 9 ref3eifion Ry hooRh Bt 2
Chraési¥absompletndriterttiadissphthwayi i nal concentration of
2 ug/m, resulting in a

[00195] C1q binding studies were performed as previously described
(Cragg et al., Blood 2004, 103:2738-2743). Briefly, Ramos B-cells in Iscoves
media (#12440-053, Gibco/Invitrogen, Grand Island, NY) with no serum were
plated in 96-well VV bottom plates at 5 X 10%/well in 100 pl. Cells were
incubated with reagents for 15 minutes at 37°C, and normal human serum
(NHS, #A113, Quidel Corp., San Diego, CA) diluted in Iscoves was then
added at a volume of 50' ul to each well for a final concentration of 10, 5, 2.5,
or 1.25 % human serum. Fifty ul of media was added to the control well. For

cobra venom factor (CVF) experiments, CVF was added to human serum
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di lution of the unlabelled reagents to 3.3 g/m. The

reactions were then further incubated for 45 m nutes
watomem7s enperature in the dark. Reactions WBC®US2006/029038

washed 2.5 tines with PBS and fixed in | %

par af or mal dehyde in PBS (#19943, USB, d evel and,

Ohi [l o
FeBblereSarfiEs ah R UTE GR¥ bt B eft Tadd nifupana7oc
Bpﬁ@ﬁﬂo@é&ﬁﬁon §ﬂ§bruﬂr9&ﬁcorﬁ6{)e drl@L8ays, dref theddilutibh ilisBELIM by
assa cells were suspended i n PBS (#14040 133

o¢¢QﬂHn¢¢d)ﬁ?§|’Wh9@( ingssamplerytiensit ai ni ng 2% FBS
(#16140 071, G bco/lnvitrogen, Gand Island, NY),
( FXQ1i96] ngThedJeﬂ$ piis @mpbumttrsaurczmwefe mppa‘@dl fwaaeleyddltlonal

AR 26T antmAae 2 sl 856088 W kiR araa,
1Glbdd:a|ntvhﬁ>g‘enn@raﬁ@$s|gmtr¢¢) v;@Qfe@ngafd)@aﬁd r&e@sdneed in

were incubated for 45 nminutes on ice. Sanpl es were

cé00 nLuI ﬁﬁBB& dritty wh§hateach wel wvas transdesed ito aGepoad plate for

anti - H1050 | T Burl j nga Wwal .

- Soeort TR dofGar SETGT Bt pIaisk e et T R mlffes in the
NHAK &F icerwitl élth&aﬂm®§hé@5 aniee C1queers50e5dredUs Biological,
PBS, then fixed in 200 % par af or mal dehyde in PBS

( Sveuascotisklase) ey Bl @heegﬂgﬁ) (#1@04%&; Birlpygigakl

b t red [
AL DRSS o3Pyl U5, LR o ISHENTEIIn B, anc
[ E&b&iﬁ}m&d@tely‘mhl DBAC sSiatinedflclo eytareten dadtanahxdd witlo Cell
of. bi ndi cabl%ﬁgnthaé yJ th I ecul es tested
biW§s 60 ar Np £8MYGSE} epi tope A

di fferent potency for inhibition of blndlng

o¥7dd FoiC &mﬁdogﬁmowagi wetlig-anyesusirastinag 0[f §EC purified

{ CEER 16, SR o8 e oBEM K Melofh (A F PP ecBBate

bfraci@mgoeséhw\/tmare lﬁiﬁdw\@tﬂﬁﬂfh@bﬂﬂ#&orms (Figure 3A). In
PCT/ USZO 6/ 029038 nd WR | P024 Dbl ocged bett er h?n
veantasty Rituxar abewe %'8‘?'?'6%’%'9&9 Aotk incth ARriqRarly at

Ol 1bV8ls WR RS, SR G cg\gf:qaﬁe% @corhg KT biddk this

ion to analysis o activity,
s bindiryg, @fithoagb dhé Ml tlavals are srdumedesignificawtiyctompaiediutls media
CDF? targeted anti bodies were tested for their
rﬁety to conpete with one another for binding to t he
tor. The reSﬁ_Ilts fromthese exgerlma

CFQG&"grS:lg 3 GEPAYHWETS HMamRerIMRdkioePrapa e Eft&‘#ty &f the
t Hﬁfé?@ﬂ\tﬁé‘dﬂﬁ%\%nb SbPthe TROLGRY ?G%ﬁﬁfor%eaﬁ’cﬁhitﬁkén tPRhediate

targete t|b0|es and TRU-0 he sane or
ckel killingomdhé gweserge or absence of CVF and human serum complement

(Figure 3B). CDC assays were performed using propidium iodide staining to
discriminate between live and dead cells after incubations of target cells with
antibody, fusion proteins, ascites fluid, TRU-016 molecular forms, or media,
and a source of complement such as human serum. Briefly, 3 x 10° Ramos
B-cells were pre-incubated with test reagents for 30-45 minutes at 37°C prior
to addition of complement. The prebound samples were centrifuged, washed,
and resuspended in Iscoves with human serum (# A113, Quidel, San Diego,
CA) at the indicated concentrations, then incubated for 90 minutes at 37°C.
Samples were washed and propidium iodide (# P-16063, Molecular Probes,
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epi topes. Exanple 3 TRU-016 is Deficient in Binding
Clq and Activating the C assical Conpl enent
waéaebiva#27en Pat hway [ 00194] Experinents were peciTasame/029038
to explore why the TRU-016 dimer peak fails to
rredl ate significant |evels of conplenent dependent

(L el LA PR BB o
t@&lsc\ﬁgﬂi iﬁﬁﬁﬁéte%laﬁlﬂﬁ n%r%' ﬂiluM%Bi‘ae"f@F 'T'B'mthf&rhﬂrS@Pn

ant1 body. Thus, experi s were perforned
dtetreperafigreiim thERdJaM@wd themi anmlyzed hsefIQWayécpmatry ona

o REreRapty @bt A CRledEy R P (Pt Ré’lggh%%e

a?@%ﬁt h e e e R AR A TARSONGH U2y 248 nd
CRIBLETHAS AT R0RI TR, §R91E oFov: RigHEN failure to

I es were previously descri bed
ecompletelglbdmmk Q(])Qbmdling(li@eﬁe 3BN3). Briefly, Ranps
B-cells in Iscoves nedia (#12440-053,
q(mmon nv Hunwgeand &lamblcd)mbmmbntmerevmeh compzeed fontheie CDC

RO fedhe Braganee ot dnarthOIB: 1 edagbrrgiy ol 16U-OTe

al de@r%rr%@%c@?ﬁe@%tﬂﬂ#a%ﬁ@cé%rm hlmER. ortAbais.

Corp., San ego, CA) ed in Iscoves was :
t bempleneridvas nwasuredrﬁzngtﬂresm) Remesdh cells wefeadded to wells

fi nal f 10
L SRR EE Mecia: Bhudon ohand dinders Rl 42 G Tt iREs pf TRU-
Fen 6 VWERE RIdans raeﬂ@fd give(d3iidl cORREAIraEsH 8f 16MG/MPaNd

added to human serum -61 WO 2007/ 014278

PWU&@@U@J“ d290B8tescalndl “Ehgpmior gawpllsbmgat 5X0n gerury free media
rror to

aaaﬁi{é‘,ﬂgﬁlo&orumf bgr%%gmr%qr}ﬁrfp: I—"i‘éc‘g @,bﬁﬁgnqlﬁ@ent (Pelfreez)

dat 40, ®roref 5961 '@Jéllb Iuﬂ&ngl‘éﬁ%’rﬁts%@ré@w&@muﬁa{@m% minutes
Egle di l uti ons. 0196 he cells glus conpl enent
sd

EE.weels werg wéa%@dfmceaﬁlﬂaagldt PBRand @omdﬂwe@dldfe

il PRSP T By ST ST AR PR co

apgg. eSHBPATHT Wéte iA@ibate8fin BRSdarki 4tRT Forf 1PMiMaES and
well was transferred to a second plate for second

seBplygembydlovsedpmety. Both plates were stained for 15
mnutes in the dark on ice with either FITC sheep
af0204) CThe(crighsbbtreseompsniinifiagtionlaffects the CDC results

obtained (Figure 3C). Rabbit complement mediated higher levels of CDC
than human complement in the presence of TRU-016 molecular forms.
Interestingly, the dimer form of the TRU-016 mediated good CDC using rabbit
complement, but very low CDC activity in the presence of human

complement.

Example 4
Activity and Binding of TRU-016 Multimers

[00202] Experiments were performed to examine the biological activity of
multimeric forms of TRU-016 (TRU-016 multimers) in solution. First, to
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Swanpscott, Mass) or FITC Sheep 1gG (#11904-56P, US

Bi ol ogi cal, Swanpscott, Mss). Sanples were washed,
woesurapeisled in cold PBS, and read i mredi at el pCOWUS2006/029038

FACsCal i bur flow cytoneter and anal yzed with Cell

Quest software (Becton Dickinson, San Jose, CA).

SR rhlng bR oRERERHS Rlsich PRRGh sbRRR prajpin purified
hingitsial Wl senBipfed sy SEHC HAVY avd réVb A6 iHRaaiRU-016 exists in

fracti on does show nore binding than the other forns
(Fufiplefarys iniselutiopnihigiye 4)Ri t uxan showed a

significant |evel of Cl g binding, particularly at

| [P203] evERL Gosizallegclusion ¢ghreswtegrapny C(WEG) dtaced weye obtained

l k t hi i, pdi |t hough th
BB GPE: durtisfitn ! TR0 Pebiing eSS Vi getgntion time
afowl@e dlfPePStadtiohs aviaMed s dq@ré e TRRI-D96 WREh p@rified from cell

are the ability of the fferent subfractions of
urez@uo@mqjams]‘m@ally by gfiniychrpngicarapby Hemodtretein A

;g,lﬁghgaosg' T fhcb bRl ATARE R A0SRRES Bl iy with

n-serum corrp assays wer
ptodraMBlYcing, pBi IDBODIIOHmlufmcmhsi@f tﬁeeellmhedgorbduct were recovered

e plad BrodusT was then PGS Phie Oy 2Ta iR eluted
P&cghﬁienéﬁog%'zg Mdrﬁgghn gnp %éulmlé%loe@n%gmﬁe.mﬁhe

urce enent such
seluate wBsipsépgredFox GRIG pERamwlonEb}cerbn@nMien of the sample to

e pRTBREN g0 gl D o B Bmer o b fldehrdtion for
seme sﬁnﬁ@ﬂ@nc Siré iskbagibn dlﬂﬁféﬁ\%‘fbgra RY WeRSpsTR|A#RAoh B GE
| scoves with human serum (# A 13, I del, San Di ego,

ddpaahcarﬁeAKM@@dcy@r dea éernwmratms Usinigem GEnbealthaage XK
e %@#%éﬁgﬁxﬁﬁp@%%@waé?ﬁﬁ@%?ﬁﬁcﬁ@ 62 o
¢ R 2 e i BF A2 he e prp bt A entigniits o ABSximately

cgldzsmikites, Imuabmteqﬁog\n ;srenhn@ntﬁbﬁﬁls%bwadl HFBtERtIdPimEDS 8.38
m nutes at room erature in the dark and then

armmtyt@ed T reremne@s g used herg-fus ekandeid or std) is protein A

B3t PR et T SR dhe U EEM R FIEER B shown
Ofn thBWirStSares &f FigureXanT hemnasit grarhineabfdrinh, rrmgtafte@ atra
the presence of CVF despite its failure to )| et el

presertien #mei ofdl-39 rrelmltg@r mosglikely @Qifééﬂ?omﬂﬁrﬁ}ﬁh& jmer mdlecule
r 800} bn HOMRIRITRRY 88 P ABENA 5P TR A nifSr fohRs mékely

correspond to multimers that associate through non-covalent interactions as
they are not evident on nonreducing SDS-PAGE. To separate these different
forms of TRU-016, material obtained from protein A sepharose affinity
chromatography of culture supernatants was further purified by GPC and
HPLC fractionation to isolate the dimer form (identified as “dimers" or "dimer
peak”) from higher molecular weight multimers (identified as HMW or A2 agg
fraction). Each of these three subfractions was then analyzed separately for

functional activity in vitro using binding, ADCC, and CDC assays.
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activity in the presence of the TRU-016. The CDC

activity of TRU-016 nolecular forns incubated with
weano®iR78el | s and human or rabbit conpl ement PGEAIS2006/029038

nmeasured (Figure 3C). Ranpbs B cells were added to

wells in serumfree nedia. Rituxan or the dinmer, HMWV

Yozt P rRi SRRt B fsac*%a@'é§qi?f%‘9’dfﬁ%nt%§§b'g?vgt&°
f diffeténtBindihg proper8ds; eduh Paction WFRRUMMIGLSEE Wwas sstedfor
free media and addition of normal hunan serumgNHS

obingiftshior Remesi celtent! o(daiefigeihe binding properties of §E44 fractions,

Bl Sy RPRERTR e GEIUR LRSS ooy
p4RTi Nl hidindethef Mtdtéé lzhlt 80 [ PRaleex 368/ walidadtiining

final concentration of O. g/m. in cold PBS. Cells

wmelligr| Sqdakdilutions &f &EG frapwajwer@ menFadcraﬂtowquentlal wells,
"H&Hbﬁt%daﬂ?hquiglw o hehi! 8 'f)Yr{o‘? @\9%@8@56?&%&@

emrent | on
r ESIL(L‘ Bat anrli-aum g6. gsamp?e@) wei-'éama |n021103h|91”%m

nmedi at ed hi gher | evels of CDC than human conpl enent

i navtaﬁ@mpﬁléglémee"blPB$R@@lﬁer alyzad by flay cytometry on a

| ﬁk?s@%&bﬂgin%tru%‘?b%'SWECEI?p“r?gn#ﬁ\@%%F@[?%@ é(;&\f\;&t%%egan

add)sello‘./%() QI-‘rllgmr’eeS/p)resence of human conpl enent .
4 Activity and Binding of TRU-016 Multiners [00202]

Ejqo206)enTs derenipethe CRO activigxanSEE fiagiopsOtsi wale
act|V|6{IE of mJItl meric forns g;( TRU- 016 ( TRU-016

nBysp ati§x 193 icatis/well ini7bad IMDM. T&Y P Bie? fractions (75 pl)

r UETSRORrRLe e tallssts bl carbBafafidhs lnelred Bhhaing
Wﬁéﬁﬁlbﬂb W8 aﬂlbwleﬂztécbrbdeecéﬁﬁr HBLkintss pRYER cﬁﬁtﬁﬁ@btlon and

TRU-016 exists in nultiple forms in solution (Figure
4yvaspnipgio seripLitessisgaves.cCals viere Feuiapengre ihiscgeewith

L4giqn r [
ThEFEREA AN Shiso S DRas N pEfsficdleg
f oonc¢drdratioht e et cdlisagdrednsulsated 6©tmmu(t§3 guBZ° Gl)washed, and
TRU- 016 was purified fromcell culture supernatants

i rﬁ&qsaﬁngiew alieining Media mathel- égvgé@hypr%Mwnw@fi@.(ﬁl BP-

S T

OB Bteck o BT s e CRa” S e e et T minutes

ot tdven %mpedatweadlihe carek prlorekacan@yesis by flow cytometry using a
FACsCalibur and CellQuest software (Becton Dickinson) (Figure 5B).

[00207] To determine the ADCC activity of SEC fractions, BJAB, Ramos,
and Daudi lymphoblastoid B cells (10”) cells were labeled with 500 pCi/mL
1Cr sodium chromate for 2 hours at 37°C in IMDM/10%FBS. PBMCs were
isolated from heparinized, human whole blood by fractionation over
Lymphocyte Separation Media (LSM, ICN Biomedical) gradients. Reagent
samples were added to RPMI media with 10% FBS and five serial dilutioné for
each reagent were prepared. For combinations, the reagents were premixed
and diluted prior to addition to the wells. The °'Cr labeled BJAB were added
at (2x10* cells/well). The PBMCs were then added at (5x10° cells/well) for a
final ratio of 25:1 effectors (PBMC):targets (BJAB). Reactions were set up in
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and the eluted product was then brought to pH 5.0 wth
20% of the eluted volune of 0.5 M

wa-=200ove7phol i no) et hanesul foni ¢ acid (MES) pHEPOT/USR®6/029038
el uate was prepared for GPC purification by
concentration of the sanple to approximtely 25ng/ nL

PEHPIFE NS 496 Feu etk 10 1e 0B IR Wt Haded to
PREfLENE ‘ﬁnQﬂc@hc%trah‘Bﬁ'ré ﬁ%gﬁTQ }z@@%ﬁggnougﬂﬁL/éisr indicated

appar at us, usin

surpéwej@bapﬁl@o Eﬂc%p@atataemes plela@ diterans QEG Fraction at the titration
002041, T

JPngRs skt [eeatn? RIS AHANGH BEbdda bR oths bt 87-cin

PERNT 08 Piriof &5 AhnRenes afd c@uRtihy 0O CRN MEleabed B measured on a
m nutes. The reference standard used here (pA standard

oragkaryl TiapGausnNeXh fram pai dried cnﬁu@f&;tmera@t@ng. Fieragnt spegcific

r1Be e e ted B IBGACARE S ron Y n AR OPiragB salfoles of
Ng&Hhplel DBp AL spontaféd@Nidisdse)l ([@BnPmaXimdl réldtseaspmnost
likely corresponds to the dinmer nolecule seen on

neRpiateRusIreEssepAdR0 (RigwraS&adr al nmi nor forns nost

likely correspond to nmultinmers that associate through
nk®9208) al Eigure AAeshns thestiteationt euryes petheodifferant &RC Hactions

PBPHESSE S0 a1t of o BRI ek o Brdlsb sBLAR g cDa7 it

Sﬁﬁﬁl&f oRlieg Euwlebbxcé { stk l@éﬁt)coﬂf:emﬂéﬁdﬁsetested where the
rnatants was er purified by GPC and

VBB Tasreb e Bited B EbPHINGEheTSOR oeRBR MENEl)daan the
V\g)\'%%ﬁdarﬁ anddthBPd Eg% dcﬁs‘?m hi gher nol ecul ar

t1ners as HMWWor A2 agg

HPDR05E Expafite Sy\}v?%rs Sish e orBid O3k Bl WiheliY 910
USE@ertMs@chld’@,@‘dlff@mht%l@@ﬁﬂmtlonﬁﬂadi@ty such as CDC and
2007/ 014278 PCT/ US2006/ 029038 [00205] To expl or

@%qu@tefirta&at @ﬁ& killing- at lae) ofaRihsIspen dhbigege 58 indicates
S aft %ﬁw B:i ﬁ‘lb? ?ﬁaé?fra@@ mr{];erdii;’egtfed %‘fbrfﬁcaﬁ@%@@ of

dens achmtytdmnimtrmhmgs B cglzrusieg hamasEsorplaoteminThe pA

capRRtS Bk B SORsE DI ARbUNAt NiBhEDscREPEAtAncaMhle the

t Bﬁbr%@é%r tsheved \V@'Vhttfezdrlt% CER 'a%ﬁ\\lﬁé) avall Soncentrations

st ai ni ng | a. Ser dilutions of fractions
wigséed.hen added to sequential wells, incubated for 45

m nut es, washed, and binding activity was detected
ufd0210] Fl ADCQO aissayd wehaiparfoingétl ofasgpiabdilutions dfiveeidus TRU-

282@&2@ i o%%gjﬁ?rsg, g @/gigﬁr% Ifé asc?arg ts andehuman PBMC as
effector cells. TRU 016 SEC fractions were present in wells at a final
concentration ranging from 10 ng/mL to 20pg/mL as indicated in the graph
shown in Figure 5C. Each data series plotted a different SEC fraction at the
titration ranges described. Data were plotted as % specific killing versus
protein concentration. All of the SEC subfractions, including the pA standard,
HMW or A2 fraction, and dimer peak, mediated potent, dose-dependent
ADCC against BJAB target cells. Similar results were also obtained using

Ramos cells as labeled targets (data not shown).
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FACsCal i bur instrunment using Cell Quest software (BD

Bi osci ences, San Jose, CA) (Figure 5A). [00206] To
wdeb@rora2a1e the CDC activity of SEC fractions, eerius2006/029038

were suspended at 5x105 cells/well in 75 1 IMNDM TRU

016 SEC fractions (75 1) were added to the cells at

twi ce the concentrations indicated. Binding reactions

were allowed to proceed for 45 mnutes prior to

centrifugation and washing in serumfree |scoves.
Cell's were resuspended in gé@@?i%—gmith human serum
(#A1 13, Quidel, San D ego, CA) at the indicated
concentrat i or‘?stthH@rb@iq %@@%f&gm@@%%t es at

37C, washed, and resusgended in staining media with

o[®@2111/ nCORbapeniliSMIBE éee described imepepned) S Hatent

o PR AER L ope ROPRD 502 RS ackpsl tpfRion of

f bpwxepamtCR20sprgifie SNERCSTRUI0NS;, iodesdibed Deew.
software (Becton Di ckinson) (Figure 5B). [00207] To

dpgoz? neTﬁEﬁOA@%&é&éMbhﬁén@(mﬁﬁﬁéMﬁféd) le Bﬂéﬁ protein
Ranos, © and Daudi |ynphobl astoid B cells (107)

wied bmlﬁeuoébeﬁwao sotioen./ he binding wmmmwbﬁmdeorf arpubhcly

“pPalite B bgo HhGaY SRBFends oot b dha LB & eppnected

ottetheloffguiorcydraaibe fids SH20amdVEH AdgmaEMs df%rﬁamtgﬁli Cthkc)ugh a
gradjents. Reagent . sanples were added to RPM

wnadifieshi>BEninga regioa. S&vy-Q1 5o$x'%tﬁ.8@r%dmr m@@&ﬁlon and the

r r

R e R B ot olTel, WERTR OT o RS el lf DB ddttons
wEhe swclHutidBlsequieabe IeedoﬁmgHR\Idir&ﬂ gtk the amin@adid4equence of

CTREDIB ard respicgvebisey 00 & SECOT IR aind 2l o7

PBNVC ts (BJAB). React t -
> 0019142 FbTestnbiedon amogsk sepscaper out B SR D HO- 4

\‘j\‘gﬁ@-@’% 'coﬂ# fHsts Y128 Oﬁéﬁi‘iﬁb' (Q&ﬁnﬁ%gﬁ]u%g%g?ﬁﬁammo

s at a final concentrati rangi ng
t aciledl- ﬁ’& the 2hhd neainedantbhutniae @D2APltight Ezaih vebble region with

t t .SEC f t t the titrat
- st fa S v LiES o s bk RBinB ot reighe dddn the
f %rl@bIE‘i‘éQ@naWhﬁﬁs'rBﬂecﬁ%/@j ‘é@%o@ft|bﬁf34t AnlEpL P@%Bis‘ég-@l?ﬂser)z

count | ng. CPM rel eased was neasured on a

prl&flhﬂ@ﬂhlﬂg @hregidue d2Pewith dihe Unleerstmman additional serine at

rcen ci f | I S
o 15 RSty Hesedeiapl sh dh & slip shufing: the 2+7
Sﬁ’limlrfé antF-RONRPODDR0 ¢y chhipaddblé eggionawhichllacks a serine
rel ease-
residue at Phe end of the heavy chain region, i.e., changed from VTVSS to
VTVS; a human IgG1 Fc domain, including a modified hinge region

comprising a (CSS) sequence, and wild type CH2 and CH3 domains.

[00214] The CHO cells that produce TRU-015 were cultured in a bioreactor
using proprietary media. TRU-015 was purified using a series of
chromatography and filtration steps including a virus reduction filter. The
material was then concentrated and formulated with 20 mM sodium
phosphate and 240 mM sucrose, with a resulting pH of 6.0. The composition
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spont aneous rel ease) x100 (Figure 5C). [00208] Figure

5A shows the titration curves of the different SEC
wonretoie18 binding to Ranpbs cells. Al of thePCT/US2006/029038

fracti onated nol ecul es bound to CD37 with simlar

bi ndi ng curves except at the highest concentrations

test.ed re.the. HMWV materi al exhi dbt er

e atieTes PRRGR i inhaEENEls £q BNSyitoRat (opo/ply Each

S@lé@@'@féﬂc@ﬁ&ﬂé&5¢h@@fTR€ﬂ51$Q5(DTm%/{I|@Q-209] Experinments

were also perfornmed to determine it the TRU 016 SEC

fractions exhibited different |evels of functional

activity such as CDC and ADCC nedi ated target cell

killing. The graph shown '@Xﬁ‘nﬁﬁég 5B i ndicates that

only the purlfled HMW ul t ction nedi at ed

L YR or R Y °
12 e TR bR o

CDC activity at all concentrations tested.

AB8213Y s alFsPaRTENSepiBRiRE e afiact of Bochlldﬁrq%d §rM']PS on B
‘égﬂ I| S apEptosiiiferd! mcfrﬁﬁ‘ﬂ IFPB%% gﬁ/ﬂpgyéé"{é@t&f’mm&ﬂy and

S as targets a unman ector cell
Tmbn(]n@:oﬁiﬁmwénc&ct Samplesawereparslgned ahbokbl 24aad 48 Haunslafter

trati f 10
i RheR RN e Ao et FEPgeRe S ted pefirmad 2o
Sf%illb% FBmB %bt@tééyfd‘fgoe@)tarﬁﬁg}ﬁléﬁﬁt&'&Wééhlh@l%n) Ramos

titration ran describ avverepotte

e
sHEtCE# CRIA15068Y anst Baudi gallsivesre ineweaiad 24tardtd hwuns af37°C

o 58 R ssRe4, Rabaeh EOpleh s B, B AR B o XS

d@@l%fﬁhﬁ%@ﬂmzig/rﬁ@%m@df@h (B Aditidhg 20 ;@ﬁth‘goat anti-human

Simlar results were al so obtained using Ranps cells
algG wes| asieddiogeastiqnsainorder toserowa Jink reggents on the cell surface.

T e s T

SBECPhaeni sisl Oxtadtiadit N (#85654780h fdekesdéd accordin
Publ i cati gﬁi;ﬁgmgﬁ/ 133939, 2003/ 8118592¢ando(lﬁp g

2ts0t inswtians. PRl iGelh Ware washerdwigeawiih cold PBS and

C 1 3 b
(BoeBR g It iR pUREE hoER SRSEAL. "Ofte tflrblfed microlters of
ctrd celRrintoinding bbéer Wenslthdrosthare G0 5311t ofgﬁnneﬂnév FlTC and

bi ndi ng dormai n was based on a publicly
5 pL of propidium iodide. The cells were gently vortexed and incubated in the

dark at room temperature for 15 minutes. Four hundred microliters of binding
buffer was then added to each sample. They were then read and analyzed on
a FACsCalibur (Becton Dickinson) instrument using Cell Quest software
(Becton Dickinson).

[00216] Table 2 below shows that in fhe presence of crosslinking,
treatment with TRU-016 had a more significant effect on apoptosis of cell lines
than TRU-015 alone, although both molecules when used alone do induce

some apoptosis. The increase varies depending on the cell line.

TABLE 2
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avai | abl e human CD20 anti body sequence. The bi ndi ng
domain is connected to the effector domain, the CH2
wana7@H&7slomai ns of human. | gGl, through a nodeCTad2006829038
hi nge regi on. TRU- 015 exists as a dinmer in solution
and the diner has a theoretical nolecular weight of
approxi mately 106, 000 daltons. The nucl eoti de
sequence encoding TRU- 015;.and-the-am-no -aci-d sequence
of TRU- 015 arga;%g@specti\fé‘ ef‘“‘s”é%s%m in SEQ/ID NOs: 3
and 4. [00213]%RMerring 't o-the.gffi no. acid sequence
set out in SEGEHduNO 4, | TRY:01biconprises the 2el12
| eader pepti degggg:ggiglgmg sequence. f f'lom ani no ;acids
1-23; the 2H7 |Bstdoivewant ii- human- 6320 I'i-ght chain
variable region with a llysine to serine (VHL11 S)
am no acid substitution at—-resi-due 1t in-the variable
region, which is reflected at posi tpugtrV34; an
asp- gl y3-ser- (\ingsser) 2 MraReFosBRAIHIVAE S resi due
129, with the tddeer haviingan—adgitional ~ serine at
the end to i ncg¥ ate the Sacl r@strictiofsite for
cassette shuf f%j%% t he 2HT ;j:j‘jﬁp‘(jj% anti = h‘gi%an CD20
heavy chain va@@i@%ﬂe regilon,—whi¢# l.acks & 8erine
resi due at thecene«wof the heavy chvain regian, i.e.,
changed from V 1o - VIVS; ah@?@jﬁn 1.gGL. Eg: domai n,
i ncl udi ng a no i'fied hi nge-region conprising a (CSS)
sequence, and wild type CH2 and CH3 domai ns. [00214]
The CHO cells that produce TRU-015 were cultured in a
bi oreactor wusing proprietary nmedia. TRU- 015 was
purified using a series ofExapde®@t ogr aphy and
filtration steps including a virus reduction filter.
The mat eCoplbin@forshETROMASWitiR OB @Bgedift AMtiBbGies
with 20 nM sodi um phosphate and 240 mM sucrose, wth

a resulting pH Qf fufps I RELLH/ frichihsbE DO
2007/ 014278 PCT/US2006) o@geo'%s Ay IncfflasdDEl

H{00217 | BxBefndifs e Sefornfed RdakniHe AR S abivity of
B o I B et o eanet B

! 6lls. oIS SIS SE[CABEIE PRSI ICE £aMINSET RPBITULS W 0.5

B I : Id i :
Su6nL Y836 5hiENhRROTRE 08 as AR 030 ApA° TheEfbentration
| bf Giaah WS GsualiPaTD4-O06'\egenlabatyassiobits highbr adtivitydn single

48 hours after _initiation of incubation reactions.
AfRgenh OBIC sxpeieiestsaadn pemedgpmadingnts, the concentration of CD20

reagent was held constant at a suboptimal concentration, while the

concentration of TRU-016 was varied to explore the minimal levels of CD37

directed reagent required to observe augmentation effects on CDC.

[00218] Cells were suspended in Iscoves (#12440-053, Gibco/Invitrogen,
Grand Island, NY) at 5x10ES5 cells/well in 75 pl. TRU-016 (75 pl), TRU-015,
rituxan, or combinations of these reagents were added to the cells at twice the
concentrations indicated. Binding reactions were allowed to proceed for 45
minutes prior to centrifugation and washing in serum free Iscoves. Cells were
resuspended in Iscoves with human serum (#A113, Quidel, San Diego, CA) at

the indicated concentrations. The cells were incubated 60 minutes at 37°C.
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follows: BJAB (courtesy of Ed Cark, University of

Washi ngton), Ranbs (ATCC# CRL-1596), and Daudi cells
woro@/olsosibat ed 24 or 48 hours at 37C in 5% CERTiUS2006/029038

| scoves (G bco) conplete nmedia with 10% FBS at 3 X 105

cells/nmL and 20 g/nL SMP protein. In addition, 20

t h dd d t t i oo
ol HREE wRibed BN LgaHeR 26 TERGsREeat eBo P with 2%
CeBhy éM’Gﬂ@OJO'?anﬁ&% 'T'ﬁ\ﬂtrlggér'? @FHWI'SI%M‘ KA Cs@itfing media. The

pr opi ium i odi de usi'n D Pharm gen optosi s
Deelbcwemqtrmsfetred%Wp\us@mdum@ﬁé%ﬁh C‘aIEder, drarging; HY)

Wptl 12 1 SERE Tae Tl S Bl S odidh ) B HAdB3, potecutar
1K QRGe Eugb - o@?@aﬁ%@%lds%ﬁﬂé% Wegs ﬁlcgbatéohﬁ ﬁﬁhut&s at

in b|nd|n buf f were then stained wth Annexi n
Vrdarfrterapelrat&remdhe piadppdomlm armlysie by Tlow cﬁbmtn\mrsmg a

?EE\?@&@I*EW%@?S&T bR R R By of cor s
99213 o Pl o Tipvi e BB G rHelsRacea RS CBklEhss 2

Dyinliensgubt, TRELOYSBRY rH&*é"rgeQﬁbith RUeBUEBCctivity when

(Becton™ Di ckinson). [00216] Table bel ow shows tha
i pombinegwidle N E&4J-61 6 c ridiH01 blaloe failsrteanediate (&QOwunless

c 0 SERHRES RO R BB A BR L 18R g RoBBRRS P58 the

nelirafidtien offfircDeesttigpbbsé@ednduce sone apopt osis.
The i ncrease varies depending on the cell line. TABLE

2[00229] WDF@% OB %%Wége‘}%&u (%grﬁﬁné@lrtﬁ'}(m -4 B
POS|t|ve SMP 17.51 CD20 SM 7 SM P 3061
2¢elist AditiovoP TELR0461h3 thesRIDT macimae@mnanewand shift
190 theCIEE T&%lr%llrﬁlé/'c%r\}e dSemons rat'%g more Mﬁfectlve killing at each

concentration tested even though TRU-016 exhibits little or no activity alone.

[00221] Figure 8 shows another CDC experiment where the sample
reagents were mixed at the following ratios: 0.5 u/mL TRU-015, 0.5 pg/mL
TRU-016, and 0.06 pg/mL rituxan. Again, the single agents are used at
suboptimal concentrations in order to see augmentation effects in the
presence of TRU-016. For both TRU-015 and rituxan, TRU-016 enhances the
level of CDC killing when added to the assays.

[00222] Figures 9 and 10 show graphical representations of the data for
CDC assays where the concentration of TRU-015 or rituxan was kept
constant and TRU-016 concentration was increased. Again, CDC activity was
greater when TRU-016 was added to the reactions, but increasing the
concentration of TRU-016 to 2.5 pg/mL from 0.5 pg/mL did not significantly

increase the CDC-mediated Kkilling in these experiments.

Example 8
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Annexi nV Positive AnnexinV positive Ranps cells alone

3; 3.311 "CD20 MAb 1 4' 3.1 .._ ............ A
wOoGmBM14278Vab 8 18.3; .71 CD19 MAb 3.71 3.1 PCDA82006/029038

MAb, . 3.9 8. 3! CD20+CD37 32 3 35.T: | CD20+CDL9 - 5;

- 10.51 CD20+CD40 5.71 19.4; 1CD19+CD37 26.91 50;

CRLe"S, St ARt R RL AR B Bl
oerTormad o dPECHENERHETCAC R Pb ARy SHIFS " °

conbi nations of TRU-016 with CD20-specjfic antibodie
d002RBPs Eyperivents wers peyformes torRrigIMBe it %@'@BW@@O”S of TRU-

T SR EPRC Rt BHREHLETOL SIBS cubt aftuflbaiARCC and
cODCradtivityisgrainstB céll taxgetswas usual ly 0.04-0.06 g/ m -
because of its higher activity in single reagent CDC

epopP2RUITENBIAB! Rafise afd IBEUdTRHhEholblBStoRPBRINE r(a(DlE?J)ﬂcélfs were
CD20 reagent was hg} d constant at a subopti mal

deheleatwith 660 LGkl & Grireditgnchwemate i 2010urREt @76Cais

RGO PERST B 1 Telbh B bl Mo Iy e g

GREMI/MOYRFBY akerésuspended s ARNOEE delis/hiiC RVREMI. Heparlnlzed
(#12440- 053, G bco/lInvitrogen, Gand Island,

skumes Wrale Hlags was gbtained froruaamymoes.|iy- hovﬁﬁmﬂers and
{EEMEE o ST EL R oflr LUBR RO St Pttt

BiGN Bigmedizal)igradients: eBulfy costd wererarcestdd faod vaéshed twice in
LB ERLPEAL o centr Liuaat] onand NASiNg | i gaey v

concentration of 3x10E6 cells/ml. Cells were counted by trypan blue
exclusion using a hemacytometer prior to use in subsequent assays.
Reagent samples were added to RPMI media with 10% FBS at 4 times the
final concentration and five serial dilutions for each reagent were prepared.
For combinations, the reagents were premixed and diluted prior to addition to
the wells. These reagents were then added to 96 well U bottom plates at 50
ul/well for the indicated final concentrations. The 5'Cr labeled BJAB were
added to the plates at 50 pl/well (2x10E4 cells/well). The PBMCs were then
added to the plates at 100 ul/well (3x10E5 celis/well) for a final ratio of 15:1
effectors (PBMC):target (BJAB).

[00225] Effectors and targets were added to media alone to measure
background killing. The ®'Cr labeled BJAB were added to media alone to
measure spontaneous release of °'Cr and to media with 5% NP40 (#28324,
Pierce, Rockford, IL) to measure maximal release of ¥1Cr. Reactions were set
up in quadruplicate wells of a 96-well plate. SMIPs were added to wells at a
final concentration ranging from 12 ng/mL to 10ug/mL as indicated on the
graphs. For SMIP combinations, the reagents were mixed prior to addition to

the wells. Each data series plots a different single SMIP or combination at the.
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resuspended in Iscoves with human serum (#Al 13,
Qui del, San Diego, CA) at the indicated

woamr@ni#27at i ons. The cells were incubated 60 nPQUIUS2008/029038
37C. -69 WD 2007/014278 PCT/ US2006/ 029038 Cells were
washed by centrifugation and resuspended in 125 | PBS

it i Yo deStRneR, TeapEns e DM BfioosBERSr 6 hours at
t BW@WN/@QGZCer\@hQNé%hﬁ@ aﬁw@%ﬁn@ﬁédfmfty gpé:ﬁtﬂé supernatant
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Cel | Quest software (Becton Dickinson). [00219] ure

eweRsRiculated yt suiissing tepmdpreeseiatadshglicate samn e @f

" Solpls rPrBeAdRRheo U YR REB Rl E b Rigpg gbhtaneous
TRi&d® afloone fails to nediate CDC unl ess aggregates
are present. Depletion of O g fromthe reactions

r Eﬂ)ﬁ | Dt der€lp ldﬂé@j?éé Mssécifid killiHglverstis BMIP concentration.
0 serz\%d [ 00220 lgure 7 s‘ﬁ%v\rs a conbi nati on

experafiestar tgéangé ralte isrindicpted gn eaeh figurepaarithe target cell line
LT % oo SRl ea Uy P2 o bR R HRE R on

mdifleredtf asiitlines (BUABI, Daual, sericRamoshediere tid antaemmd was
even though TRU-016 exhibits little or no activity
alese. [00221] Fi gure 8 shows another CDC experi nent
where the sanple reagents were m xed at the follow ng

r H02%71 ol Fiqmesﬁe@emﬂsw Oitexan mTRERIE) p6d Rigares. tsand 17
Iﬁb (515 Y- (ﬁ‘% 'dg a fsﬂﬁ'e%ﬁ]t%h owag%grﬁnéﬁtg |H§\ﬂﬁ<t:lf?the target

subopt | nal concen S In or See auginen

etékiihe used W BMBS G' rh\@espB‘CIfT:RhHlﬂ@ @bsémedbfot’ baEEIRUoﬁtﬁnatlon
and rituxan, TRU-016 enhances the |evel of
k Mesi Q{Satﬁlﬁéha%éﬂ'é%r {189 ?H@a%%taﬁ)gne Péﬁ’&%?mpl C@H‘P@@’f@t'on

CRiSAE icrtbihind 0% SERIRL) SHfeS gt
r mediatedvmsthieegther, athsuginthenadgMRbtdibd effect ennotatanopletely

vvaﬁag j.ncreased. Again, CDC activity was greater when
BY8- was added to the reacti ons but increasing the

f TRU-016 n f
102 8anl f hg'gn-l?-w ?@18?@@&‘2‘6‘%@ ﬁ’@éﬁ?'g]? %&/ﬁﬁ’%ﬂn&ﬁgo-smcmc
' Enﬁlﬁgﬁ?A@@@Héﬂ?ﬂeﬁ kilFi{G 8P B&cefs.

[00229] Initial experiments to explore the effects of combinations of TRU-
016 with CD20-directed antibodies were designed to determine the relative
amounts of each reagent to use so that CDC synergy could be detectable.
Ramos cells were suspended in IMDM, and TRU-016, Rituxan, or
combinations of these reagents were added to the cells to the final
concentrations indicated in Figure 18. Binding reactions were allowed to
proceed for 45 minutes prior to centrifugation and washing in serum free
Iscoves. Cells were resuspended in Iscoves with 10% NHS. The cells were
incubated 60 minutes at 37°C. In experiments shown in Figure 18A-C, cells

were washed by centrifugation and resuspended in staining media containing
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the ADCC and the CDC Activity of CD20-Specific
wanvi7medi7es and SM Ps [ 00223] Experinents wer ePCT/US2006/029038

performed to determine if conbinations of TRU- 016

SMP wth CD20- speC| fic anti bodies or SMPs coul d

(8 api e B s bboR el bas e LGRS OR)
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r egve yesialmigmcamdntiediensBSexause GD%O direcedeaagentsavere

SIEREDY B g CDR AT oL SR Smplpld SR8 CD26

SHiPSREY e8AgaHRS Reve dBergBIRLIN %@Wﬂilﬁénomeéﬁpeaﬂﬁemst So BRMsynergy
media with 10% FBS at 4 tines the final concentration

abeiwsendhegdgpagentgiooytd BﬁﬁefQﬁe@aEfpméB@%ﬁltm%ﬁéldleS the usual

oo EREREE reraht PR cBR i G HRRER s YEieo ggrL or 2

Tﬁ@ﬁrﬂ_ TRAGONES 'I‘h%rd%)n"caﬁﬂaﬁéw BFRItAXAP vs)é#%' dsu‘elll?@t 04006 pg/mL
pl ates at 50 for the indicated final

cbmmer@ftltsdmhemlvﬂm singlee faagcBY A Guexperimedtsl Ihsome

e e feuspresaliBton b7 A eabEt BT ppdefneata

( Sdoimfal@aincahtialion, vitdle tefdomakntrafio® oPTRLPO16 was varied to
effectors (PBMC):target (BJAB). [00225] Effectors and

tax@@testhﬁemmlr@a k,easretsOof 36 difEetes reggrBhraguired to observe

baskgcaun kiddaog, e 516 TRvebd AR ete adiad oo

Sure Spontaneous rel ease

aonlets aggrigates hle 51%3@%0 (#28324, Pierce, Rockford,
L) to neasure maxi mal rel ease of 51Cr. Reactions were

ﬁozsmp | FigivadsBrsHaval 8 gnedth 8f e FerdBnitkfel offiivataRils (PI

Ps were added to wells at a final concentration.

r aa@@tn@)fqb@ﬁfv_egl ongriihe tivation rangeaindionded £0.68-Gh NQI’fGI) when

oRABiG i Gnsl PR o 41 ORI TP 2t 2ey g Rfuxan,

p{/vﬂbﬁ 1Redl aftfaelra‘h@b otist8bBtimM Hosés fRKliMehs esiRgletdent,
exhibits higher levels of CDC activity at each concentration when combined
with TRU-016 (Figure 18B). Depletion of C1q from the reactions results in the
elimination of all CDC activity observed (Figure 3B).

[00232] In Figure 18C, samples were also incubated with FITC anti-C1q for
45 minutes on ice prior to analysis by flow cytometry. Lymphocyte gating was
on compromised cells. The percentage of cells in this gate increased with
increasing Rituxan concentration, and the relative MFI for this population of
cells was graphed. Figure 18C shows the results of a CDC experiment where
the sample reagents were mixed at the following ratios: 0.5 pg/mL for TRU-

016, and Rituxan concentrations ranging from 0.06 pg/mL to 0.5 pg/mL, and
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-71 WD 2007/014278 PCT/ US2006/ 029038 titration ranges

descri bed. Reactions were allowed to proceed for 6
waaw79i1ad7s 37C in 5% CO2 prior to harvesti ng ardT/US2006/029038

counting. Fifty I of the supernatant from each well
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effect is

Ietel ive. 0228
Tmu & @in'\'é?r %l@&&d ?@enoe tgrgets TindTHuman PBMC
R PeBPERlS aen | nfﬂ%‘?g cfPOAB Y 252 Ueidd TRY-08q Br Ritwean,
eélbereramobrh crmnﬂnna’amm with arfe érmu%m{ﬁervmmcoﬁbeotra‘hmretarws

e o Brifaroeta R oniRad 8 S R dars Al 2.5
ceatrdtrréemetem aRhér forPRAFRSREGLrSmBETRe SIFIRIHE fbvels of ADCC

I MDM and TRU- 016, Rituxan, or conbi nati ons of these
r ag@ibat BRamasccellgde@ressindthecGDRS ans €RS7ftargst antigens;

- BAHEPE 2, B Breifohdl s o fediris pps B Rasl nstonifoant
paugheheatiodihithé gl oPRillimgd washing in serumfree
I scoves. Cells were resuspended in Iscoves with 10%

NHS. The cells were incubated 60 mnutes at 37C. In
experiments shown in Figure 18A-C, cells
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#P- 16063, Mol ecul ar Probes, Eugene OR). Sanples were
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prior to analysis by flowcyto ry using a
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wsimilas paﬁémsmf(brzlsreaeed @poptosiseraresebssrved én hiulie experiments

25 rbat® ¥ R RSN Tade €70 BspBE U sl AR actiy
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the concentration of TRU 016 was varied to explore

i mal t
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ugnentation effects
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t e hbutd @ith @Re ‘TR‘EBMBWO chtd. (heOB- & dnridhad V- P’WUHUbIe positive

Rituxan is used al one or 1n corrbl nation wth TRU
atel®, IBCI@ased firRin dﬂa’h% ofihertotad pdpulatian rtaﬁ%@e‘.%%f and the % of

canieie Phegharrt boaedi soiRieS%aled it §: 5% 3Bi0.7%, indicating
Rt ﬁbbbt@tslsQB ;mwm Sedsuld I TRBLH 6.6 S{ilardRa were

Depletion of g fromthe reactions results in

th alr@d viheter fenaes ar BJSBoallsivaretupedrieineinginpdarasts in

3B enl ] I'n Figure 18C, sanples were also
Iﬁ%e&g&%@é?%\“h FITC antl-CIq for 45 mnutes on ice

wlo¥o) ° FARIG et mer e oL e TR AR D BB e

t & apepesiswerRAsEbrmddusing &ié afor8 hidhIy wsﬁﬂed dimer form of
concentratl on, and the relative MFl for thi

popLl-a16 drigere 198).| §awai>éee‘gwgrmaaalyz$@ at botilszﬂ anevs hays after
M Gtdioh FHindisdionGEBEGIHEAnNEGEB| analysis was performed on

several cell types using 20 pg/mL TRU-016 protein. Because apoptosis was
reduced using the dimer form of TRU-016, 20 pg/mL goat anti-human IgG
was added to reactions in order to cross link reagents on the cell surface.
Cells were then stained with Annexin V-FITC and propidium iodide. The data
shown in Figure 19B demonstrates that the TRU-016 dimer peak induces
apoptosis of Daudi cells after 24-48 hours, but that the presence of a
crosslinking agent such as anti-human IgG results in a significant increase in

the level of CD37 targeted apoptosis.
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the sanple reagents were m xed at the follow ng

ratios: 0.5 g/nL for TRU- 016, and R tuxan

woamr@ni#27at i ons ranging fromO0.06 g/nL to 0.5 gCMUS2m6/d29038
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with PI prior to flow cytonetry. The results show a

JPo2a7 1, ArRbSthe a2 oAls 0 PeMetmpl L dhHIAY tFafe et TRU-
r@BIbh @drindl Bmad® E&lrNal culiies 8sipg Humam @BWiCs aFigaes 20A
concentration of Rituxan. A simlar series of

AYhydB\wbpwsgestlty frem onseeh aypeiaerb Mdbngqluiingn gegphs of

i j i .
AP 4908 TR CRAERRE ARLEBRIR ey prgpenti
TIRBMUTL 6ulwire s aideieest] fov 48-12 hBLikswitin nieetis talaries , TRIHO 16, or
i ncreasing the concentration of TRU-016 to 2.5 g/ nL

fREMAN.5 g/m - did not significantly increase the CDC
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s982381 [ dorew) PRMGscwareisalateafrorswpelst ipad hydesM density

St Batohr EEN Rsebaled fhr AP i 7O REDE Wi Gy o
SRitinkt or TRUCETE." Atpdition agfe iAubitidn HERMoh Wad herveBed at 48
assays. Figure 18D shows the results of an ADCC assay
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in"B cells [00234] Experinents exam ning the effect of
TRmpestegraphderm a sindlar gppiment shewingthe perivedt reduction

Ipitial S t f LS Of: :
i e BB ullngrtd nihpFahie SRR B afiaris @PEhtigen
pglefl oD GB4Mer CRPpEditve) aferi ihteldaticrt 6f PBMCdaith TRU-016
still contained higher order aggregates. After 24
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[00239] In the presence of crosslinking, treatment with the TRU-016 dimer

form or Rituxan resulted in a reduction in the percentage of B lymphocytes in
PBMC cultures as measured by positive staining for CD19 and CDA40.
Although the percentage of B lymphocytes in culture was low at the outset of
the experiment, coculture with Rituxan or TRU-016 decreased the number of
CD19 and CD40 positive lymphocytes in the PBMC culture by approximately
1.5-2 fold after 48 hours, and by more than 3 fold after 72 hours. This general
pattern of B cell depletion after 48-72 hours was reproducible in all normal
PBMC cultures tested, regardless of the initial starting percentage of B
lymphocytes in these cultures, which ranged from approximately 3% to as

much as 7% of the total lymphocytes, depending on the sample.
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simlar patterns of increased apoptosis were observed

in multiple experinents using annexin V positive cell
woenw@ixages as a neasure of apoptotic activit pCTAIS2006/029038

both Ranbs and BJAB cells as binding targets (data not
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using the dimer formof TRU 016, 20 pg/nL goat
anti-human [@@or ¥oluraadea Myrine Zumasrenogralf Madel o
cross link reagents on the cell surface. Cells were

t [08R244] ai Medseaitumonxaesgratsiwlizs explpripggisinabination thegapies

rigroRe T Mol dedtlce s B ABTABbS B Bt hifien tumor
alirtey. R4mé8 dr@HLRl tirdbr télt wehegonesinTE50flagks in IMDM/10%
crosslinking agent such as anti-human 1gGresults in a

skigwiuntit finy ieached$8% ronflupnaye rdye Biilliemsax tQy) geliwere used

S - / :
8584 3oR ingelirtBef Htiied! b ek Hrctesdbdificously in the
tn‘inglgi:teffdrmm\e,_im PEI&}n é)ig)ﬁsalwgrsolm?prtﬂlo.hn;%%r BO&&DE/S"M. nl;l}ude mice
ure us unan . _Figures an shows
el PRI AAEIN comgisand RAES i Growss el of it
Ofize VBRINRET F?FE‘;EQSI‘? tr%%trﬁ@%@gr%ﬁp%?ni%@ﬂiﬂwi éll fhean tumor volume of

| ynphocyt es cel|s) present In MC cul tures
t appostinately 222 manh@ange w1 68-286mm° averseyserRUSO®, mean tumor

E}/(E_Jﬁﬁf%%&;a %,%I%gﬁé{g WS P %Nrr%;w\é’?er gls'osuosle%t. e&ni];nra?sm w\é@g%n ected
intravenously (V) at days 0, 2, 4, 6, and 8 with one of the following reagents:
TRU-016 GPC POI (peak of interest), 200pg/mouse; rituxan, 200 pg/mouse,

or human IgG (control) at 200 or 400 pg/mouse as single reagents, or as the

following combinations of reagents: Rituxan + TRU-016 at 100 pg each per
mouse; or Rituxan + TRU-016 at 200 ug each per mouse. Tumor volume was
measured daily with calipers until completion of the experiment (sacrifice or
regression). Tumor volume as a function of treatment time was plotted for

each animal and results were also averaged within each group.

[00242] Similar studies were also performed using smaller tumors, with

mice sorted into groups with smaller mean tumor volume ranging between
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centrifugation. Cells were incubated for 48 or 72

hours with 1 g/m- of R tuxan or TRU-01 6. A portion
wofod7lve4278cubat i on reacti on was harvested at 48CThs208/029038

and again at 72 hours after initiation of the

experi rrent PBMCs were washed and i ncubated with FITC

[ - EITC antj -. f
it B8 ngw s et wiflaeger Mine Bk yndPhba) GitbaBirrdfen Ramos
SéalisNi THEH dthidiek WRsie peRRURRHIN WASAAAEACE advibditetiaminthl facility
c@;gared to PBMC sanpl es incubated under simlar

RRINA1dISBIArOgIaM b Bcersane@ wifbrauidelings fsamiancgstigitional

ﬁrﬁnﬂ%él{a tdelqsg@m ﬁt%“ﬁ# 20A and B show

phs 0 “of the total

sﬁbgﬁgﬁf BRI 0, T 1 P Bt oo

rﬁ’tﬁgﬁﬁ‘ténd fﬂe%ﬁrﬁb%@ﬁoﬁé‘gmo@ #ﬁm 18 HARARAVErE§ER Bver each
simlar experiment, show ng percent reduction

f gronptdid 2oanigiateal Tuomebsolunie ivzeyiteitad as adupciasohiime lagter

d i.gen.. (j CD19, CD40
BRI AERabisyn ThE MBIREE iredT ik after trgatment
lwih MRU-D26 wes smdlldrthauhat ohI¢SPLising the teRjaE6€ B6ARtrol

of crosslinking, treatment with the TRU- 016 di ner
fGuigG). YWhamersurvival e tumas frasdeidmabn were graphed, the hlgher

PRSI B SR o BB RRY BT i n v
AlurigrugbdéiheHprecanbage I@f/veBdbSQ'@mMg exichl), theldowilEnation
was | ow at the outset of the experinent, coculture

vihereml was a0t  efirotiva 8s @aeh singlel reageni @kpehigher dass: o

and CD40 positive |ynphocytes in the PBMC culture by
al992d4] mat bese datetingicads thadtfﬁHiﬂ 046 thetapy, whes usgdnor e
thanb3 &.ol d .@Ltter 72 tﬂy) neraI gatte ag ofﬁ.B .
cEPPHEIPR YO KPR A %Eprr%’ﬂﬁ‘ Ssesr&BJB tie 9btES fieacy In
airéaﬂﬂq palientfEMors thdrittsath ﬂ’q?érggy ale@ar dl ess of the

i nit starting percentage of | ynphocytes in these

cul tures, which ranged from approxi mately 3%to as
much as 7% of the total |ynphocytes, depending on the

sampl e. - 76 VD 2007/ 014274 REILSPO06/ 029038 [ 00240]

Fi gure 20C shows a col f the percentage-

PR B R o<l MPRE VS FATHREEE S Sy AR KM Tumor

24 to 72 hours. These daX@n(bg\dﬁqm)@elt hat the TRU- 016
|s capabl e of specific depletion of CD37 positive B

B¢Vt RouseQmor XeBhratestlfies vidreiedrfinteld idihg Hude mice
and that the low | evel of binding by TRU-016 to non-B

| (haytasdyanssRamiog ardaudbhumean wsgrtlinesenlthree diffareat etudies

s\ingé' Egﬁ&%ed based on tumor type and tumor size at the time of treatment
with the TRU-016 or other test reagent. Ramos or Daudi tumor cells were
grown and (5x10°) cells were injected subcutaneously in the right flank to
inoculate each treated mouse with the tumor. Nude mice were allowed to
develop tumors and sorted into groups based on tumor size/volume. In the
first study, for each treatment group, 12 mice with a mean tumor volume of
155-237 mm? were used. Animals were injected intravenously (V) at days 0,
2, 4, 6, and 8 with one of the following reagents: Rituximab, 200ug/mouse;
TRU-016 GPC dimer peak, 200pg/mouse; or human IgG (control), 400
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depl etion of these |ynphocytes fromthe cell

popul ati on. Exanple 10 Conbi nations of TRU-016 and
weizoari#ak Synergi stically Reduce Tunor Vol unBCTms2006/029038
Muri ne Tunor Xenograft Model [00241] Muse tunor

xenograft studies expl oring conbi nation therapi es

vvere erfolrmsdu nude mﬁf%](mfla% [] qgi et
IS Bk To I, Wes meRisHiRe daniih caligss Uid ppiopletion
"\@Ftﬁ %&B\é’ﬂrﬁéﬁt géa'w ifich &% 'F%He@sbw 4Gy vERPne %\E'd fuhﬁﬁ‘dn of

reac ed 80% conf | uency ve (5x106) cel
vxteemmmameawaa pdcnitadfqrmachlaunngleandrmﬁs v@elaism\evwaged

SR RaeE i B e B P
V@Z@ sRb8 WEEbrhPaferEb PP et pETBE § s%ﬁ*ﬁvél%lét@qor‘ 846h GFAUPASE mice

based on tunor size/volune. For each treatnent group,

12s @ifgrctitineef tineean tunor vol une of approxi mately 222

mB (range =152-296m®B) were used. Sonme nean tunor

vifl0246}  r Bigyreng2Arahomaatine 25ficany® iR 8-(l6seorparkd to hulgG and

PRIGRErEin G Rabs T RGn ol AEMUS dvanefarilplRid 12 animals.
TRMBLGolahfe \w&, aeaka®h fuRdtRITESHtime %@t@p%ﬁﬁﬁéﬁb W|th the \Y;

rituxan, 200 nouse, or hunan I% (tcontrol at
ta

onjestion)ndi lh@ea\@gag@ Hymer Yalugemfter taataent wéth the TRU 01 6 was

LR i SRR AT FERSEAN: TR o 0he
Pgrapas tthe eurvinel sarvebuiop tl?elgnlrfgrr;@g}uaftmaaagm dannbwmg
npl e

g il Sraf’ar%&%iﬁo@dmmmlooa%ﬁ@’?@ 6puflizing fhsymore
Oélerh ﬁ&h&g@é Wn%%dﬂe@gﬁtﬁqn%r‘éése@ %%Egmfgﬁﬁ?ﬁ@dr%e

resu so aver age I'n eac
Siasulted wsaudnlnbltlweroétmsogmvtﬁaatmrdalaimertg humadih gG (data not

R, A s R SR b 48 Eaﬁ?o“ﬁﬁzfﬁ%é@%%w%mors
Plebulisa 4086 P29 #hibifies ol RneMGonan dndiihErebae @ eiedisiBiAival

but using Daudi cells rather than Ranbs cells. These
stmeBes were performed in an AAALAC accredited ani nal
facility and aninmal use programin accordance with
guidelines froman Institutional Animl Care and Use
Commttee (I ACUC). [00243] Figure 21 graphs the
efficacy of TRU-016 conpaBExanipieMs gG rituxan, and
the conbinations at 100 g and 200 g each averaged over

eaTRU-086 DHeONofLAffact tﬁé'(ﬁbcmr’cy wo Oiiher B@‘elm@ﬁé@R@@eptors
a function of tine after

[00247] To determine whether the TRU-016 molecule augments the level
of CDC activity resulting from treatment with antibodies to other B cell surface
receptors, in addition to CD20, such as MHCII, CD19, CD80/86, and CD40, a
panel of experiments was performed similar {o those just described for CD20-
CD37 directed combinations.

[00248] Ramos cells were added to Wells in Iscoves complete media with
10% FBS. The MAbs (reagent B: HD37-anti CD19, reagent C: 9.4-anti-
CD45), fusion protein (reagent D: CTLA-4 mulg-lgG2a, Ancell #501-820),
and ascites fluid (reagent A: HB10a-anti-MHCII), were added at the indicated

dilutions (see Figure 23) and duplicate reactions were set up with and without
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treatment with the IV injection(s). The average tunor

volune after treatnment wth TRU- 016 was snaller than
wohei7/00k38r ved using the negative control ( huPgGUS2006/029038

When % survival or %tunor free animals were graphed,

t he hi gher dose conbination therapy exhi bited higher

ﬁgwé)@ ta]%%oéf 8tcd$'evi EI-E{EJ 8 é@@tv% /é‘a'é ﬁ;i,g?d%ad'ons were

Cm%ﬁPé‘t@H'f@MO mﬁnwatvwm orh@ée@‘ \fvéFé W4hé§ aﬁéCNIHS was
single reagent at a higher dose. [00244] These data

i adniexhtoea 1f|halt cdmenweoniméﬂaﬂ{ym s#rgm ree dnedia. Cells were

rrb
SERbABHIBE otinhBitesy SR e PRRPRRACALTERR Thpspts were
{ aSned{4rSBRI5 AR WAOARIeFHPBha dohcERR oRebiGgm in

Tunor O ume and I ncreases Survival in a Mirine Tunor
xEBSg thef cellebalete inOORAEY iMbs datluabrooxe teygpartatu retfadil 2 gninutes;

f d d Har | d,.Ra
] 6l Wt o B gl EltomiatfL Bt SR RUPanlY 4D of
pETgﬁJ?é B hIMaI8E 90P phokTiVe EdRCoEIIhE HifatioR rdfged intit@ted.
t| nme of treatment with the TRU-016 or other test

@l thedgta indifte Pr?ét'tﬁer‘ée\h% nBf Q‘M’Q{ﬁf“&nt

“were I nj ected subcutaneously
r dl@‘nrerfdean Rhe tevel b &Dfétaetl‘e’wtqhem aatibadies laksr@cwa o thhse

StRRlprP e sah AShE obln SifRPirkfon WL EISOTRHTYS e 23A-

f D') Stl'héfélﬁiwy Heos sﬁgﬁﬂnbfe%%bﬂﬁ fﬂID@ﬂé’\kﬂDs frdh81G®1 Qvahd GD45
mean tunor vol une of -23 were used. Aninmals

wairectpdjreagens |Wh%¥%ﬁbe§h9r FWW 6zat sulpstioal concentragions.
I ;
Bttt RRaEPoLR LI RUARSE SRRy Bt fBlas hose
huhwrvég&Kther@IDEOQCDQD&omB&e\fﬁnZOﬁHdd]tMﬂ& the augmentation of
[ U\%@@?\%@i@? ,%ggrglgg g?%g%rﬁ%ggépé%r%&es%g com matlon there
eép@éér’%%tbe(?ﬁﬁg}ﬁéﬁﬂa%n% t{LRUBPSH l@ﬂr% oE%ng anS’élH%"; as

nction treatnent tine was p for ea
anombinadiods o€ satiicasetr @14 0=), avieCayk] antkCDith (8dglor CTLA4Ig

ar G ou ver age re shown in Figure 22A, while
Wgﬁﬁ;‘étuxfﬁéﬁﬁ%\ﬁggapﬁ@\aﬁ d9%&on of the percent survival
data for each group of mce as a function of tine.

[ 00246] Figure 22A shows the efficacy of TRU-016

conpared to hulgG and Rituxan in the Ranbs tunor
nodel , averaged over each Eamplen3 12 ani mal s.

TRU-016 Does Not Augment the CDC Activity of Other Targeted Receptors,
Including MHCII, CD19, CD80/86, and CD40

[00250] To determine whether the TRU-016 molecule augments the
level of CDC activity resulting from treatment with antibodies to other B cell
surface receptors, in addition to CD20, a panel of experiments was performed
similar to those described for CD20-CD37 directed combinations (see
Example 8). The results of these experiments are shown in Figure 23. In
general, there was not a significant difference in the level of CDC activity
when antibodies directed to these receptors were used alone orin

combination with the TRU-016. CDC levels slightly increased in response to
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Tunmor volune was plotted as a function of tinme after

treatnment with the IV injection(s). The average tunor
woabare42a8ter treatnment with the TRU-016 was BaEiUS2006/029038

than that observed using the negative control (hulgGQ.

Fi gure 22B graphs the survival curves for the

oG SreiRo B TR MRl v EBTRR Oy TR A b
NBsrcentiefiBAsl PwREPSthe WitksrenBge In @DTIevBR waEetbt nearly as
basel i ne tunor volune, resulted in an inhjibition of

t sigbificgpioag thasgtabsesyeas fof éhe &LRER3I7gonpiaation ésee Example

S8 oL B Ao Bl PLER B R0 U GhAT e
ofedgenty agy wsddinastinbinatiea thdrenmplhexred bo bevalgméntatisn in the
Exanpl e .12 TRU- 016 Dges Not . Affect the Cﬁg@givi ty of
denelofekiliag obsgrvesdising sempiiations b antiMiiG &R 1GR)nant-
%@%nfi—.@}[ﬂ? .Q%ér WL?\%gg#_nﬁlitﬁLFQf[Eé%satttﬁé shSB?’ﬂlimaP(ﬁose.

activity resulting treatnment w th anti bodi es
to other B cell surface receptors, in addition to
CD20, such as MACI I, CD19, CD80/86, and CD40, a panel

of experinments was perforﬁd silm',lgr to those just
descri bed for CD20- CD37 ¢h onbi nati ons.

conp! ot BUTBHG 4pases SRS = MGrmpum e gModel
HD37-anti CD19, reagent C. 9.4-anti- C45), fusjon .
ih (Mowgerdumor Xemparait sitidigs kevord thpgefescribed in

p

# - ' f1oui . - .
BATIT R | Moo o g IRERREboflb TRY;016 inincreasing
didngtteomssufdeal USing nade dicaifidadap) amdeiherdRamiosos Dards

set upwth a S wi t hout -79 WD 2007/014278

P@W@%ﬁﬁ@@f@?@ B8S- Rituximab (at 0.05 pg/m) or

TRU-016 (at 2 g/m ) added. Reactions were incubated 6
f 1023921 i Ramas and Bagdi tineorcealls WetersePRaatebiarand apes(5x10°)
12315 SEAFR g LOCRLnSAATE T LRLIOR Py e S it o

3fcemaitiph df meouseEnioineoreanogmftsc eAftdhie nueldevelagmeent, mice were

cSeR ISP pae Oy Ao 3 Shakime eS| Bniraal were
| patied ftrdvanblsiyday ﬁaﬁia)fs‘m'ﬁ,q?ﬁpﬁﬁé%%ﬂ? Ibg&v of #he following

m nutes; and thén cells were assayed b
c yeagents: y rituiaadb 02 Gbhginmoyssn dIRU-810, 200 pgimgause;2Buximab +

plots the % positive cells over the titration ranges
i A8l @@t 10p G208y MQ/WOQ'éﬁé%Wm?Hégéa(Panﬁrﬂéi £ pomase.

URHGROBRIMO W Findi feS@fed three times weekly with calipers until

completion of the experiment (sacrifice or regression). Tumor volume as a

function of treatment time was plotted for each animal and results were
averaged within each group. Figure 24 shows the percent survival of mice
with Ramos tumors (up to 90 days) after treatment with TRU-016, rituximab,
or a combination thereof. The combination treatment with TRU-016 +
rituximab significantly increased median survival time versus treatment with
single agent therapy alone. Figures 25 and 26 show the percent survival of
mice with Daudi tumors (up to 90 days) after treatment with TRU-016 or
rituximab. Treatment with TRU-016 increased median survival time in
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difference in the | evel of CDC activity when

anti bodies directed to these receptors were used
wahkat@i@7si n conbi nation with the TRU- 016 (Fi gBCE®UR30M6/029038

D). There may be a slight increase in CDC | evels for

the CD19 and CD45 directed reagents when used with

P TR hRS A BT LEGRE ZPL  SHo AR e MG LotV than
SHEIRIrhAIS fNinaffainiessurvivies BY inisk With DRli &PREsQPRure 26)

conbination. In addition to the augnmentati on of

V@j‘. §§20Aaﬁﬁn.§9§t?oﬁbf¢mﬁé16 @@%eah@eaé@mw“ww“h

tion, there appears to nmentation in the
| esrtebhsﬁemﬁ?amcxsqumwemnsyat&gi an mfbblhan iob hamorf growth and
anti -

RT3 R0ty Gien aduindih o Ehkisndt b Betd st Shae

1 t
g 50 N A, St Pt G

aﬁ@@ﬂ)ﬂ@ﬂi{s@mﬁmsﬂe&e@ &%rTrRlp\é) 1\ﬁr@rtdn@thrn@b wmbmailon therapy

s%ﬁ?r ea?@é@?‘cﬁ *Egn flc%ﬁgy w% 9@%% éhM\fe{l BiRdd éérﬂgared

Sw TRUeO 16 (200 @28) of fitadieiabi(pr0 0@5%&@6@@!&[ ©bmplete
e eri ments.was erfor t hose descri bed

r%\_% simlar t 19

QISOIRISIPNSINVRECRIER X HRPFAAIPIIRE %%@16@&9& uxirggb

Tgﬁrnlbﬁ%‘ﬁ r[>§ hFﬁ&ﬁ\%/@ S EBHR oF 1R ‘T‘R@P@%‘ 4 frukin$& 8oopg
era S not a S|gn| I cant

dccbmbnmtwe group veré able toodchtdE boigHermycomyplete regression of

anpti.bodi es direct e receptars r.e used al one.

ofheimtomegs sP e o w20 REMo RS0t AR, s treatd fith
SéitlﬂéHTHUlG‘l‘H Segestirhdb BRMRABEE Tible 8@nNAFighR/29)14278
PCT/ US2006/ 029038 CD19 and CD45 directed reagents
when used with TRU-016 at suboptiml concentrations.
However, the differences in CDC | evels were not nearly
as significant as those observed for the CD20-CD37
conmbi nation (see Exanple 8). In addition to the
augnent ati on of CDC when CD20 and CD37 directed
reagents are used in conbination, there appeared to be
augnmentation in the Ilevel of killing observed. using
conbi nations of anti-MHCII (HB1Oa), anti- CD19,
anti-Cb45 (9.4) or CTLAAlg with Rituxan at the
subopti mal dose. Exanple 14 TRU- 016 | ncreases Survival
in a Mirine Tunor Xenograft Model [00251] Mouse tunor
xenograft studi es beyond those described in

TABLE 3. Survival after Treatment in Established Ramos Tumors

Percentage of Tumor- | Median Survival Time
Free Mice at Day 90 (Days)

TRU-016 + rituximab 42 31

(200 ng)

TRU-016 + rituximab 25 | 24

(100 ng)

"FRU—016 (200 ng) 20 16
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Exanpl e 11 were perfornmed to exam ne the efficacy of
TRU-016 in increasing |ong-termsurvival using nude

waizeE/oias| an) and either Ranps or Daudi  humaRCTAISRI06/029038
cell lines. [00252] Ranpbs and Daudi tunor cells were

separately grovvn and (5x106) «cells were injected

t HE“X'WF}@)M o

evel opment mce wer

HE=A =% 3 £ 1 e | £ e
"yt ' AlTR Ul LILL}

%de tunor xenograft s
sorted into gro

U
q

:| to—+nttiate
After tunor

ps hased _on

t deG si ze/ vol ume (d

ntravenously (1V) a

aQ/ 0). Aninals were
t days 0, 2, 4, 6,

d

TiGhj ect ed
nd 8 with one

of the following reagents: rituxinmb, 200 g/ nouse;
TRU- 016, 200 g/ nouse; rituximb + TRU- 016 at 100 or

2[0025410 UReduoﬂiomlmntamdrngoWﬂDaM thprovédGugyivalutirae were found
Tupor__vol une was i.ndly _nmeasured three tinmes, weekl

FRE BV Goament in Ges pRER) WaRgrak BdehisRe Table 4 and
( P@%Fég 25 %neer)eg'r@ ™ @'Qdmﬁ%‘ﬁrértloﬁ o l&niﬁ%ﬁ 'sSBvival

treatnment ti'me was or eath ani
rmsmldosnwmred to dvee cagtieal g,mum Aneiacleagedn peréérdage oﬁmmor-free

S 0S5 e Wk Sl e el R o
r bbiwdomdl an@'ritd@xis@birBapson thereof. The combination

+ 11y
U UIrTut

i ncreased nedi an survi val
Fi gures 25 and 26 show t he
t er treatnen .
I Ilbl CTAaAO TCUl All
n -8l WO 2007/ 0142;‘5 el w%éta&ﬁﬁ'g‘ﬂléﬁ' Time
ri tuxi mab in nmintaining surV| val
rati on of
Bs—tHuprs—denronstrated—an—+rhi-bit+on—6f
g%%'ﬂ’%’r@oh h@r oved lent to

rituxi mab significantly

singl e agent therapy al one.
§uélF'?BHbrgo
 + b TRl

1588 S M0 3¢

Paudi tunors (Figure r@agshective
igure ). [ 00253 Adm i
T be T G1'e Lae
urvival tinmes equijv
ituximab adm nister

treatnment with TRU-016 +
time versus treatnent with
" < : . .
dg§§. WAL aﬂertﬁﬁﬁﬂl@#&ﬁ %)%Eé%hs%é@?ux ot ¥
I LA\ ) | IIC
Ree MiddaPbay\wss Ny
t han in mce wth
ngl e jagent in mce with |established
ed as a single agent and was

sHiBigGor to Hul gG cop@rol -treated nice. |Pdol ed data
[rom 3 experinents denonstrated that TRU- 016 and

rituxi mab conbination therapy resulted in a
statistically significantly inprovenent in survival

t [00255) npArestmeind withla CDB 7-gire dle BN FO(TRW06) iebs effective as
p=0, 045) nonot her api es. Conplete tunor regressions
F@“@PE @mﬁﬁ@é’& iR sedygiag Wb‘i@“ﬁ]ﬂja'?ql Nekeaipg survival time

¢ Wﬁ’x‘eﬂ@ér‘neg &8&1% Rénodiafitmodd BROIAR + tuifab B3ridA&tich
rituxinmab pg
therapy demonstrated enhanced benefit in reducing fumor volume and
significantly improving survival time compared to either rituximab or TRU-016.
monotherapy in the Ramos tumor xenograft model. In the Daudi xenograft
model, TRU-016-treated mice demonstrated a statistically significant increase
in median survival time compared to HulgG controls. Treatment with rituximab
did not extend survival times compared to control mice. These data highlight

the efficacy of a CD37-directed therapy in these NHL xenograft models.

Example 15
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conmbi nation group were able to achieve long-term

conplete regression of their tunors conpared to a 20%
wounoro142gression rate in mce treated with ePCIIS2006/029038

TRU-016 or rituxi mab al one (see Table 3 and Figure

24) . TABLE 3. Survival  after Treatnent in Established

e BB er e Lagsue BUTR) AR B e p v

TRO255% ( H6olab o o8 chomsthisapygTG Vsasin ine tredtinent of
PRTLERONCAGASRTrcd, 82O 8butRo bRaldd 85t s DNA

4] Reduction in tunor growth an npr ove

ssinthesis byiinterfeeing WithuribnudeefidenrRduotesetansald Nédnpolymerase.

L RR e AR R EP AT oL, ol Bllaarabine i
shigRiyf éffstitze in e BOSE@EerRWT \chyéic lyinhpRoGAEMaIIRInibqaLS,
control group. An increase in percentage of tunor-free
Piouing BigRYr toBeRse ik (hArsslkplabing agesia sush 25 khiokabucil

B GETREAG o P loBSE T ogrHtor, PUSOTAMERIRR s used
Eautﬁri'\c;lﬁsmmnsbiné’mnsgnttlaggzclobhasmwmémd'rrgnmxsmrmh%al Ti me

ree e at Da , s)., TRU-016 (10
SRS pIe g1y TemAD i g destaent ogogden pibharea and
mhém%#ggﬁ.%-lgh{p%h%d IFBVér RekifPLetS fiddafibiis hhy BlsdSbeen
rituxi nohot herapy 1 n reducing tunor vol unme and
i olosarwed irytreatrventalFludanabinenintieeRanszaseutependeand gpaptosis in

3 e i Soel _
cEhbicells s gnpiahisatouERE BY TR DLl dheeb ¥ eiay mpigpgngent of
apsbpasettivhiam! Mieipressnti shedys exarirld theEeePsPRRE01® with

ei ther rituximab or TRU-016. ~ nonot herapy in the Ranps
t flwarakisecyt 6L aeel . In the Daudi xenograft

[00257] Cells were treated with TRU-016 at dosages ranging from 0.1-100
ng/mL and with fludarabine at dosages ranging from 0-20 uM (see Figure 27).
TRU-016 was provided by Trubion Pharmaceuticals (Seattle, WA).
Fludarabine (F-araA) was purchased from SIGMA (St. Louis, MO). RPMI
1640 media was purchased from Invitrogen (Carlsbad, CA). Fluorescein
isothiocyanate (FITC)-labeled annexin V, and propidium iodide (PI) were
purchased from BD Pharmingen, San Diego, CA. [3-(4,5-dimethylthiazol-2-
y)-2,5-diphenyltetrazolium bromide (MTT) was purchased from Sigma (St.
Louis, MO). B-CLL cells were isolated immediately following donation using
ficoll density gradient centrifugation (Ficoll-Paque Plus, Amersham
Biosciences, Piscataway, NJ). Isolated mononuclear cells were incubated in
RPMI 1640 media supplemented with 10% heat-inactivated fetal bovine
serum (FBS, Hyclone Laboratories, Logan, UT), 2 mM L-glutamine
(Invitrogen, Carlsbad, CA), and penicillin (100U/mL)/streptomycin (100 pg/ml;
Sigma-Aldrich, St. Louis) at 37°C in an atmosphere of 5% CO.. Freshly
isolated B-CLL cells were used for all the experiments described herein

except for the surface staining. For those samples with less than 90% B cells,
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nodel , TRU-016-treated m ce denonstrated a

statistically significant increase in nmedian survival
woizow/a@tpared to Hul gG control s. Treat nent w POT/US2006/029038

rituximab did not extend survival tinmes conpared to

control mce. These data highlight the efficacy of a

Sl St G BBt o0 g e BGEB ARy 3T Botation ki

TIR(viERyPBIcRSE, | Adkeen FCAY aF BY i*Reséticisepd k@ﬂd BratiCeln
CLEMCeIIs In Vitro n[OO 56 g')FI ugarabl ne is 4

c heshinaiegiap |V ancry vigs.British ﬁ@mblaaCﬁ@ﬁda)oaccordmg to the

R B AR T MERAP R L BREh %ol no

wedlhlire was lwlrdtatseda‘rcrraomTcmedandlriﬂNﬁeom REMas840 media
Fl udarabine is acti v? ai nst _poth Vi di%g and,
r eARING 0705k Bipy sidRplamented wit me@m"bn,e?tf PMY&IN §Nd he

p@ﬁ%&rﬁi‘r‘n@t lsWHré%EﬁtM'm#@HHé &ILW rBablidd-Ix108/mL.

uci ng hi gher response rates t at| ng agents
sMelizawas ichanged tleg highbbefoge €8ah studyato. asslure Eregh .cells being
Nbd 343:1750-1757, - 2000) . Fludarabine is used in
Cbus conmbi nations with cycl ophospham de,

ﬂﬂ@% (%g.ﬁs w@ggft(rgﬁ ecrI o o&g@gn rlhﬁé:hgapﬂ?aga %ggrial dilution of
'ﬁl’dﬁ%ﬂ% (rlZIQW‘FYeé 8 D‘%’S'Osjfﬁﬁﬁg Ot(%agfvgbl i) | r&?m &6S0ell plate

been ved in treatnent. FI uce
claystraeefedmgsadnlmof dpugpcontaining media tethd sextavell containing 6 mL

di_at ed TRU- 0 t
RaBlsaRedar Top Spacp Enal Blala: T acermh Ty R TRUEQLE (44, 11,
exXBTOE®. 1?%@0@&%&“5@%8&46 Wéd Preparédasin 'tﬂé s@?ne dilution
CLL cel'l's [ 0025 I's were treated with TRU-0

donethyds Fmﬂgueﬁghnf the plates, @45 g;mmegmwapttnansferred o1 a

Fb Qﬁ@g%&‘ﬁ 'R%R%) g%g%\?\%tqu%@gadérn%g%g ‘f{?&ﬂ)g%ﬂH i3fi fn media (0.9

Pimmm énbhcahgllf. Ssaépé@ded/BLL dausa#ar@tmet éﬂe@sny\bf 1x107
was purchased from S (St. Laouis,

n@llsamhelS- 1¢uh=)cwageewenraﬂqqdﬁo| the S Al¢ WF%WC@?” fo make a
PSR RAGRY Of 1hFee &%A%ﬁ'tﬁgn o R c,Teﬂ)Sf IRPR1R Coft BBAKHIWHS Bx10*

propl | um i od 1) wer
Phelfsﬁmhgérmussme &eleguspedaiorn] Gsddﬂfwéscﬁxnﬁ? bglls/imLaAedr-the MTT

2,5- d| azol i um broni d
pa%%%sew i 15h Sere Bregiared i el rigtese g dransferred
WGH @thb? Qb%éﬂplbﬂ%ﬁel‘%'r H@lytibr Wl@l%é]& Q*Hé%ﬂap{?oluﬁieﬂfbr
ficoll density gradient centrifugation (Ficoll-Paque
Pirmgbam issHAMIL BP0 $iti dfiltideratime satutinay 90 INll-)Qf TRYed

"8&8988,' &t 26 %lLl c‘c’ellmsﬁlrs%ens%ﬁ?ab ﬂ V|ar1)|hty was assessed using MTT

assays at 48 hr, and apoptosis was measured using Annexin V/PI at 24 hr.

[00259] MTT assays were performed to measure cell viability as described
herein. Briefly, 10° CLL cells were seeded to 96-well plates. Cells were
incubated for 48 hours. 50ul of MTT working solution (2mg/ml, prepared from
5mg/mL MTT reagent mixed with RPMI 1640 2:3 v/v) was added to each well,
and the cells were incubated for 8 hours. Plates were centrifuged and

supernatant was removed and dissolved in 100 pl lysis solution. Samples
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RPM 1640 nedi a suppl emented with 10% heat -i nacti vat ed
fetal bovine serum (FBS, Hycl one Laboratories, Logan,
wQBdq7/0242181 L- gl ut am ne (1 nvitrogen, Carl sbad, PCAUS2@6/d29038
penicillin (100U nmL)/streptomycin (100 pg/m ;
Sigma-Aldrich, St. Louis) at 37C in an atnosphere of

a%e%agyﬁe@wm@a{%%ﬁ PatorRi, CERLBpITEdR Hrpressed
S&ig fr%:se@batayewvuﬁﬂr reditemedid botasis than 90%
B cells, -84 WO 2007/ 14278 PCT/ US2006/ 029038

bge ﬁé%‘lﬁ) b%|§"@§CEEI%H§Gﬁbplr@%bﬁérﬁ?vvr’[ﬁrhrﬁb%lés%as
u3| ng S

ol ation Kit (Mltenyi Biotec,
Atnsasureddfging ranngm%JEéT@@r@lgrumqulde o) sta;mngemth FACS

AtV neda° bE Rl 1 il bR Y et REH

( Stafrra Vi BtharmekwmelmPﬁ@dnhmbeﬁ)eénd SEL|PI|(BDGPM@$n|ngen)
purchased from ATCC and mai ntai ned in medi a

cand kepi inghe o i-alsioosm fpmpatatdedoni brmipataschepresuspension
S BOPRY B Rumond sHRRFH By ) oM, Eb i tacht afine.

t bellsnstgimedmflp nétheRuiexit Vdynt @etls staired oalytwitie Pl svere
n VI t,ro as

R afbl i TP SYtRITED] BADITES QRADS A1 VeI et prrformed
( 6§In9 ]alB?gkrﬁan Bolite? Eﬁ CaNL Qyﬁﬁné’tw gm%@%@%@ INfiathi, FL).

transferring dr ug- cont ai ni ng
n’éhuoaoprmreheveﬁemcm at é&&mm i |fﬁ@-ﬂiJQTESC¢J1Wama§ured with

TRT 0BT B5 afq P forBodhcs was mméSeirda siinFk g Py 4
"Eéi*t@af%ad%a@@e(B@@k#@hfmo&lt@%ﬁ/@%ﬁaﬁbllbét’tb @RalyZBith@data. The
From each of the pl ates dia was transferred

t eountgd el monherwas setatdd), R0 forashesanaplfake a ni xed
drug solution in nmedia (0.9 nlL total in each well).
S[(H}%’idiedA@MnecgiBﬂicseﬁactmaB determinetbby usg oéthel_'bsﬂ)bwlogram

Cfetiod Threnthy Sy, i SteE Ay ' Bintlndld wag Copared
CR] Ihe/ étfect B%aa@urugaloln& THie i bagdd 66 ke dqtstidny cvzﬂ@a b +

5x104 cells/m.. Thus, the cell suspension used wa

5%DiBb.act C4/whererGa anHLCiveTe theseayesntiation of @hrugiA and drug B

¢ plaer ESpatl ety oENEGR sl rataedt (EhT ol gragy. ca

wahé Gigh lase thideoricnlations wierd@A and@riees ima do"mtaﬂ@tlcm
(90 pL of fludarabine solution, 90 pL of TRU- 016

stapectyely diedProguse %ﬁ?m§l§%s¢b'ﬁ)the cembination indey. The

VEnaTREEERd R <P YA, N i sboRRRRA R0
were determined and are shown in Figure 27C [IC50 of Fludarabine (l) and
IC50 of TRU-016 (I)]. The straight line between these two points on the axes
is the line of additive effect. Subsequently, different combinations of
fludarabine and TRU-016 that achieve 50% cell death were also determined
from the viability study and plotted to the same graph. When points fall below
the additivity line, synergy is indicated. When points rise above the line,

antagonism is indicated. When points are on the line, additivity is indicated.

[00262] Figure 27 shows that TRU-016 effectively reduced relative cell
viability in cells treated with fludarabine, thereby potentiating the cytotoxic
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[00259] MIT assays were perfornmed to neasure cel
viability as described herein. Briefly, 106 CLL cells
woenw/gdegsled to 96-wel |l plates. Cells were i nedbalsem®e6029038
for 48 hours. 50pl of MIT working solution (2nmg/m ,
prepared from 5ng/nL MIT reagent m xed with RPM 1640
2:3 vl s added to-each wel nd. t he l1s
e o Dy URRINEE bne RIS St AR B RS AT FRu-016
S¢He b8 docad mitiste FeRnWivE fuaathbii s Fes e imint¥hdeld éffsttiSeness
sol ution. Sanples -85 WD 2007/014278 PCT/ US2006/ 029038
wbee Sywestistieireducton of Cadecqllsaieihedieatmpns abhematelogical
viahil] s expressed as the percentage of
vh%@pbéé%e%gnpared with nedia control. [00260] The
apoptosis of CLL cells after incubation with
anti bodi es was neasured using annexin

V- FI TC/ propi di um i odi de ( stai ning with FACS

anal ysis. 5x105 cells in gg@mﬁﬂgbi ndi ng buffer (BD
Phar mi ngen) were stained with 5pL annexin V (BD

Phar rm HgEny 1 esgs oot ButatedeRy iy BRKmalngeRBRnt Gells
the dark at roomtenperature for 15 m nutes before

s[2633i oAs disclosegbloerein xituxintabris anmoanelopakantiBodyl usgd in the

c . 1 i ut ai &in I t al

AR N PR MO R HE s L TR B 00 was
puepertzicbn focdetatrhinkl thw effidaeyrif MR @Xp6rin imducing BRES cytotoxicty
anal ysis was perfornmed using a Beckman-Coulter EPICS

X0 eslisgreistant igdtusimabcoul ter, Mani, FL).

FI uor ophores were excited at 488pom Kl TC f|uorescence

WD 20d8s U REEmatreatant oplls (4 XA0° apUS RS RN 858 RICERH,

L
fg‘ggwewéte@m%rmirﬁﬁto B4/, ARRirhab (ﬁ@ig@/rﬁaﬁm FRU-

61] A synergistic effect was determ ned by use of
t 086 (5 phohbpirdiive presénce offfiveléoidickgesy nbgogt, anthbuman IgG for

¢4 0urd DRetf Ao tgRangRenSa e S R e o1 S@iinS and ce
egiaBlitP(PerbantEual calciieEtemtive & contter alisqcansitrehtedngith

the concentration of drug A and drug B al one,

r Befgeptinkel y, to produce a desired effect (e.g. 50%

cell death). Ca,b and Cb,a are the concentrations of
df00264a] and Ri-046 Bhduceal greaterrcatlitoxicity thespritaxinvadh in ritugimab-

d tne,. ffect. s t i.nat i [.hdex.
T etaE e Rahs a3l 1 ERAB IReh GchvR Adgnt for
ctingPaRoR) I omstEng IS Wlod AR ssionn

in Figure 27C T1C50 of Fludarabine (1) and 1C50 of
Ttheraneutiq in)diseages charagtgrized by oriatchdae riftvdabtrgsistant cells,

POl A 85 Wntd'E RAES

Example 17
- TRU-016 Induces Tyrosine Phosphorylation in CD19+ Primary CLL B Cells

[00266] To determine how TRU-016 induces signal transduction in B cells, -
experiments were performed to examine the effect of TRU-016 on tyrosine
phosphorylation.
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iIs the line of additive effect. Subsequently,

di fferent conbinations of fludarabine and TRU 016
wohei7/aet1seve 50% cell death were al so det er m red/uUSEw6/029038

the viability study and plotted to the sane graph.

When points fall below the additivity |ine, synergy

P81 SR R de B e B0 Do Bs) 8 G megients
aderd buspendedl atrwlbomdetiratioh@I R0 HIRBS. Thlisheare thbat
TRU-016 effectively reduced relative cell viabilit

i incebpies! for dQreinuias #t 31°Gd &% Kitaewith W@TH% trastazumat
;
TR POTBUSR™ B r BteF aptinRPARY SAOAE Getspyee spun

t downsswbmptam maesemoveenaad tdels wERbH@suspendad e fresh PBS of
co-.a istered with fl Ud?P?bl ne, resulti

i Yolime. oot potiweah b TRomeny sepeTc ey Bliek (2aye/m)

O\cvaglédd%%lérﬁj) cdlR \){/&% @B f?fé'ﬂ“for%fn é”tgﬂ%rpél %ﬁﬁ‘hes Cells were

mal i gnanci es. Exanple 16 TRU-016 | nduces Direct

Cegainepiuni down,rsuRiernatantalkesimoveadt argkbélss wpeoRead ind mi of
rein, ritux

BBEATEE RS PSS Pk arospeRl R B R (10a is, ph7.a,

angoiaA-NaDa 9P TS~ 100U dwtsc cham@ééuak@ﬂ% 8DS and 5mM
determ ne the efficacy of TRU-016 i n i nduci ng direct

cFPdtoall Bpgl cangeptrpliens. eSigsmaptotease lrthbdtqt@@ckf[ad@z&]’-%m

R§ gj%%gs%ﬁeﬁlﬁéé ﬂblfcgéo%@a}lxﬁggnéﬁﬁﬁééW&ﬁ?’ldﬁgﬁi%ﬁ%ﬁﬂhlbltm

Em&tﬁ?paﬁ?%ﬁo; and Wro?mbfw 2 azphatdée inkibitot cat#tR%MElSIFPMSF
R Wele o disgie T BitOR whie ofdpdt HES S

afhineh g prigftd Qe )aé? 1946 Ellut%r{ eBlot& éBHc%hEr& u&\% the

measur e annexi n st ai ni and ce
(ysatssnvas qﬂanh:faﬂobb:y ﬁteebhcmed:lalmme goid (ROA) oiethed (Eﬂerce

* RekagE BT he Cobife 250 FERts  Biotein SAnHles By otal protein)

r
S el s e ARy (o

i Rimensignhand 185 SD&P 4nd bikengjon). ke pudteiswas

 HEDERRLT 6 0P AP RARREML G2 AR Rrade R bnery Sohah,

(E:Kb?gné <F%)N Hy aﬁBléL@)}éi:tédCle ctlu Fﬁmu?ﬁwbl@‘ﬁ aRalyBlRasMh® éMh%o@ﬁhb@rosme
ri mar
antibody clonex'rG10 (Upstate Biotechnology), using standard protocol.

Horseradish peroxidase (HRP)-conjugated goat anti-rabbit IgG was used as a
secondary antibody. Detection of the phosphoprotein was made with
chemiluminescent substrate (SuperSignal, Pierce Inc. Rockford, IL).

[00268] TRU-016 induced tyrosine phosphorylation in CD19+ primary CLL
B cells, as shown by two-dimensional gel analysis (see Figure 29). Thus,
these experiments show that one way that TRU-01 6 acts is via a tyrosine

phosphorlylation pathway.
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[00266] To determ ne how TRU- 016 i nduces si gnal
transduction in B cells, experinents were perforned

woaoewam7se the effect of TRU-016 on tyrosi ne PCT/US2006/029038
phosphoryl ati on. -87 WD 2007/014278 PCT/ US2006/ 029038
[00267] Freshly isolated CD19+ cells (-50-100x106)

fromCLL patients were s%ﬁt a concentration
of 5X106/m PBS. Cells we ncubated for 10
m nutes at 37C, 5% ,C02, .w trast uzumab
(herceptin), or T um'ﬁégRﬁfﬁi\‘?%ﬁ%ﬁ?ratl on of
5 /m. Cells were spun down. superpatant

94, ARGeLEN! i RaaTEPlech (<3 fsRackin SIS (srek as TRU-016)
L?%ets"%‘?écr*"%?”@ga%‘i 8%, APTRRR NG RASPA506 BRE 0.52 Patent
[ Appllraittm Publicatiomdtist 26031133980 n20@XH01 (8592 and 2605/0136049.
oHR0% SRS TirtINR arp TR oo by SStoTeTe Berei A exsiblay
"SRR SRPL TRLAIEpEYDERIHG [SEQ INO:2), wadBiMuced

aand BeseriEmrihessin. f’l'head)reeentexamab mngldesmmarpmﬁ e&RL016
|§M Ei tor cocktail cat# P-8340; Signma phosphatase -
Ptor cocktail: serine/threonine phosphat ase

kt a P- 28 d,t .
ol S uRReies pafbtdiesafe Biowh e 57 Po8ap clagussed in
aUhlté‘é @ate@h%téﬁ@ABbﬁc%’hénWtﬂicéﬁ&?ﬂlot QODBRH'SESB? The present
buffer imrediately prior to use at a 100 dil ution.

Pappligatiopdisesithe é@qhwques inkelved yr antaeowaumama‘upn ddiscussed

ekl hﬁh%n??erﬁwgn%?%ﬁ R AE BRiGt SF 0481 es

R o FrRaPlatP b s SR Tb fL G i i ey thaps tess
(iksinu nagaﬁiesmﬁ)coﬁmetm%ém%n%@ﬁe G4 e@bﬁ?ﬁ:ﬂﬁ? Broperfi€ of the

protein"was transferred .2 Nm ni trocel ose
n@ﬂ@nahmle(csﬁemlIeuomerrto&e&meaqu the ratigen-bindingptpperties of the
ed.t o, i noblot a, SLS U

SHrhial S8y, MERRte 81 Aldert finBfharsite shaid e

Brepreeticsd Wgt’h)a "hUfiahzesl veeion. THiglcapde acHTb\Vécﬁby'l@'r@mng only
perOX| dase ( RP% conj ugated goat anti-rabbit 1gG was
%l

RhyMag antp mand@ylabbeﬁr@@ewem gematifes and constant

B%@%t eﬂi@lupeﬁ\@igna |oﬁ‘c56f:bélé|8$ %{ygﬁforﬂ L Jenes etal,

[ B@ﬁﬁ%]32_ﬂ%22)@’f986)pl\deﬂxd>ey¢nm laneScpemmoﬁmy 539i(tb988)) or by

CD19+ prij L B cells, hown b ,

RS EING BE AMTER NOaRAT S e LG IRedtoBreseryg, igand-

|t Eﬁ@ﬁagegﬂitﬁe'rrﬂoﬁé)t ButRRHIGRPItheRewiRY HuUMAn-fikdsOA8c8tirdugh
judicious replacement of exposed residues (to reduce antigenicity) (Padlan,

Molec. Immunol. 28:489 (1991)).

[00272] Essentially, humanization by CDR grafting involves recombining
only the CDRs of a non-human antibody onto a human variable region
framework and a human constant region. Theoretically, this should
substantially reduce or eliminate immunogenicity (except if allotypic or
idiotypic differences exist). However, it has been reported that some

framework residues of the original antibody also may need to be preserved
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phosphor |yl ati on pat hway. -88 WO 2007/014278

PCT/ US2006/ 029038 Exanpl e 18 Humani zed TRU- 016
wonbemuses [ 00269] As set out in Exanple 1, PCT/US2006/029038
CD37-specific SMPs (such as TRU-016) are described

in co-owned U S. Application No. 10/627,556 and U. S.

orumaaBss L OB ig oM NRee SRaL A Wt Ageg soi
| OSAr, ;ggfﬁj_;,g_gg m/gg%j,erence her ei n. An exenpl ary
CD37-specific SMP, TRU-016 pol ypeptide (SEQ ID NO

2jo0273 DTHQ!ﬁ‘“a%‘?ewé\*k%gﬁ%éitﬁ&%éétﬁfo%é‘gre%é& §aeanenable
exanpl e provi des humani zed TRU-016 SM Ps. [00270]

Honidetifigationtthiseginesorapuiek mosieling. Allernativelyn ¢ritieal framework

di scussed in ,United Stat t ent Licatiaon.. -
PR gk il BT B AlpaBBa KB aHlyiaenchiping
USIBS sﬂrmUt@&@:ymwbleuplmmqnl, 13148 1 62AY 7 {yop)) Zinbborated
(di scussed el ow) to humani ze SMPs, and particularly

t BerpimByirgferan®e- 016. [ 00271] "Humani zation" is

expected to. result in an antibody that is |ess

i [A927d§enTbe residnes thalipstentially affeicbaniigen hinding fall into several

ant i gen-hi ndi roperties of.the . original. ml

Bl e e rsLEuet EmbreS s g8tk gl BL8 Wikine
PaRidr sies s@ffade)vhiéti couldahersTord®Pake direet sémitdet witle aafigens.
its antigen bindi n&h3| te shoul d be reproduced in the

" hbess resdres/ackiderihe amigodarmina! emsidusseandhogeadiasrt to the
: i |
o 18 SAEM R TA MRARUEL B e IRTEH G e o

r edlative aligrmﬁemird(fttlhe: @DRs,agithwso by doeﬁéci}mgsth(aldhlés oetanather
Nat ure 321:52 1986) ; rhpeyen et al, .Science . .
2BOPUidReNqIndRE)S a'aﬁ?b@_- ¥ﬁ@3§ﬁéiaﬁmcw@ﬂéﬁ% Aino acids with

n v H I

DSOSl COUBIARAG, MSSRlotral [l PR et
sdoimadres. {Tecegiduep it seugroupp lade esvally toundxp diedame

SRS b SRR IR lSibthek BRSL s o Bbiiiea may
hyfRRidepbhdingtdh REMUIHBERRG Sy dtBMPlseeK e @Rl MBeguences of
only the CDRS of a non-human anti body onto a human

VRrdiabseT imgIuelogicaliieoes, iced.aPHbnbia. 96m2ant).S. Dept.
" B8 & BRI SRS NI BB B otesha" (& 1Y

( TR rmuhogenicity “(‘except if
?td% Lgé%pglgtg :ti?eteélpé(s%gf hfg/%e i6hisa irgét'eétt& 'theHR\Lljvr%Va%EZation of
SMIPs and not antibodies, knowledge about humanized antibodies in the art
is applicable to the SMIPs according to the invention. Some examples of
humanized TRU-016 molecules are set out in Table 5 below.

[00276] To make humanized TRU-016 constructs of the invention, the
mouse framework regions of TRU-016 were alighed to human VH1 and VH5
framework residues for the heavy chain and VK1 and VK3 for the light chain.
Best matches were analyzed for framework compatibility with the CDRs of the
mouse variable regions. Although there were several equally compatible
combinations to chose from, we had previous success using the VK3
(X01668), VH5-51(Z12373) combination, so the humanized anti-CD37 SMIPs

were designed using these human frameworks joined by a 15aa GlysSer
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framewor k resi dues of the original antibody al so nmay
need to be preserved -89 WO 2007/014278
wOeCHi7Ws2086/ 029038 (Rei chmann et al, Nature, BBRUS2®6/029038
(1988); Queen et al, Proc. Natl. Acad. Sci. USA,
86:10, 029 (1989)). [00273] The franmework resi dues that

(oA SEBhEET VB R v a chBat b

f preTEMed FRA @sitchi@sd Ry VPIBthweas b@rhétlvud?@d waternsH 2 t:@@i|n§>for FR4,
conpari ng known antigen-binding sSite structures

(a@w’rarprempéky dqqﬁﬁlﬁﬁd cog§(rg§:tsle§§j\ﬂﬁs7wgn@gqx)s)tructed de novo
'rgglﬂ B)g/'éﬁ%ﬁgpg clg |5§ II I%%ﬁ ?r%er?acllqned into
| meosmlv@xpressgrmvmor n’ﬁrfaamewﬁth mecmpnanmn $mge CH2, and

s that are conti guous w t anti
sgf'hag- RIS AR S A 35t 7 cells and

gled | f&n@
"SRR mEIBSRIA AU A LBE yronoma n

ad) acent
RBmosTHe mfdeotmdngre(amp humsanidation, ehiadges deaUnampb[ated into
2L bl eohish s et S A B oyt toerate

PERGWIRG il Birlding B@tl\ﬁ@tWIﬂP% oﬂ'é'lﬁaltmjrhgni&éalﬂﬁolecule 019001.
conprises amno acids wth buried side chains

cburtber BNAueonsiructrewere madegriala similegfaghjopfo alﬁ@r the CDR3 of

PSP S G5 ol BRSSO, oo
suwabloaé hoeizehUH hegion$.0Sohistrostsageieteinihed don@ypression level
differ depending on the nunbering system (see Kabat et

afnd degirfptRIBAng tofrlde & oRRMOs BRllRol ogi cal interest,
5th ed., Pub. No. 91-3242, U S. Dept. Health & Human
Servi.ces, Nl H, Bethesda, M., 1991). [00275] Al though
the present invention is directed to the humani zati on
oTAEEM Bs HurmdanizedaRRUBGTE Eonsitrusntsedge about

humani zed antibodies in the art is applicable to the

asa

SBonsta/starDeseription he |ILIMRBE | CHinge® e DARISE@S 0AA SEQ ID
\Ne@eni zed TRU-016 nol equl es are set oufpiNp:Tabl e| NO:
11092761 To make | rZedgPRsF g6 constTuggs of
el nvent I%VFE%’I mous yziéei”e,ﬂ’gfk regi ons of TRU— 016
G150 Rk T '“gagg“;ndss%m Pothe 1ign o
chain Rpi’ ket §%Tpr Y lvzed fo frama\/\n?k
-8Ba03 bi 1]i YK3: MOt he |2 of | 8BE-Pmplse vari ablld0
reqi ons.  AYHOS t her ¢ ghedserseveral equal |y
cOpad4 bl g Vichwbiskat | onstGam chpS8CFPoml1we had 12
DI evi ous suZK8sarugh ng [tdipds4£3
019005 Vk3:VH5-51 15aa SSC-P |13 14
VK3,cdr1 (N — | glydser
S)
019006 Vk3:VH5-51 15aa SSC-P |15 16
: VK3,cdr1 (T — | glydser
A)
019010 15aa SSC-P |17 18
mVk:VH5-5a glydser
019011 Vk3:mVH 15aa SSC-P |19 20
(linker G-S glydser
mutation)
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(X01668) ,
anti - CD37

VH5- 51(212373) conbi nati on,

SM Ps

so the humani zed

wer e desi gned using these human

wonrermwam7ks | oi ned by a 15aa d y4Ser -90 WO 200CT@%2@6/829038

PCT/ US2006/ 029038

((g4s)3) scFv linker.

The VK3

construct was construct ed wth JK1 as a preferred FR4

t ok + ha \/IC noet r e N £ ~
F@Lfgmfes v}f@ Hgvr ;‘-%Qscrr%%ﬁ% %Tructs i’/‘?%s
re const tjpri de _non rgly4$©r g_overlbnni ng
P19 Hicl got i de PCR  FUlIBaRendt$SBrRdLéss were cl 8fied
nto the |SWH:\Dr essi|gy4settior in frame with the
hahe0r 9 gGl \H3uge/H CH2, |dibha CHSSCTHesp28! ones wef 26
sequence Vqo790etwithr ansfleideed i nto GOS-7 cells and
3- day condigippegdsmdi g tested for bipding to the
§§0311Y rpnorra rine, [A&IBS. [[§seIPie[oF0 I ncreaseg
hurranr zatr Q'BVH ges v%ﬁéepcorporat ed i nto CDRl of
mgﬁ)o%%l er\% g $P ‘gljeﬁl L%?'ﬁa?n ﬁgct ivity Aﬁﬁh
l he ori gi r Ix iﬁn %11)( lle 019001. Furt her | DNA
onstruct 4 @ a similar fashion to alter the
CORe024 tHék3JHVr|‘e i on b%aancor%ﬁeat?i ng1gerniine| 4 no
aci ds, chdﬁxedOZQOéﬁcccmyﬂselny various human JH
 egi ons. CdBSH#mudhiomerie exanijned for| expression|l evel
ROUOCERr ee (K3 UHBAWAB tio 537 |@SBapoE3gel I's. TABBE 5.
Humani zed |TY4016 Const|rgndserqonst ruct Descripti o
g Hi 1] S s | NO— (&g001
AR %@3 ;'Vskﬁw-%(igg 483%? 016382 Vk3: Vi 3?
S %ﬁ' ‘5 i $280 BT hoer 010088
k3 \/H5- 51 ssc.p 149 yi4;ser\ K3 cdrl [ (E glydser|-->Q
0989033 Vi3 MIBVED Ve |dS@ap 1353%-Pvkdd cdri (N[ 40
gl yaser S)[ 13 FW1 glydser
019034 Vk3:VH5 VH3- | 15aa SSC-P | 41 42
13L11S FW1 | glydser
019035 VKk3:VH5 VH3- | 15aa SSC-P |43 44
13L11S FW1 | glydser
019037 Vk3(CDR-L1 15aa SSC-P |45 46
changes).VH5 | glydser
019041 019006 - 15aa SSC-P |47 48
CDR-H3 JH4 glydser
019043 019006 - 15aa SSC-P |49 50
CDR-H3 JH6 glydser
019044 019006 - 15aa SSC-P | 51 52
CDR-H3 JH5a | glydser
019045 019006 - 15aa SSC-P | 53 54
CDR-H3 JH5b | gly4ser
019046 019006 - 15aa SSC-P | 55 56
CDR-H3 JH1 glydser
019047 019006 - 15aa SSC-P |57 58
CDR-H3 JH3a | gly4ser
019048 019006 - CDR- | 15aa SSC-P | 59 60
H3 JH3b glydser
019049 019006 - CDR- | 15aa SSC-P |79 80
H3 JH2 glydser
019050 019006 - CDR- | 15aa SSC-P | 81 82
H2 changes glydser
019051 019044 20aa CPPCP | 83 84
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019006 VKk3: VH5-51 15aa SSC-P 15 16 VK3,cdrl (T -

gl ydser A) 019010 15aa SSC-P 17 18 nWk: VH5-5a
wqhkywrae4279€19011 VK3: nivH 15aa SSC-P 19 20 (| i nReT/USR6/029038

gl ydser mutation) -91 WD 2007/014278 PCT/ US2006/ 029038

019017 VKk3: VH5 VH3 15aa SSC-P 21 22 FW gl y4ser 019018

[ad ol » ks Ko BNLa W, | Al \ A | . | " N1OoON10-\A QA ALl 10 o

J.Jaa (oo vy ZO LH ITVTT VR ﬁ HSTI1 UlIJyUl1lI Vr\o ITVTI L odc
cc 26 /(\1 QNn11 uu =" rds-efr—2H71-1 agrlar\ 01

1Q1I9.005:F. B 27 28 /e k3 gi ydser 019088 \ic3: mv/H 3553
O®0P9 30 (fixed 019011 gl ydser GSM8fut ati on)

019024 VKk3:nVH 15aa SSC-P 31 32 (fixed 019011 gl y4ser
G54 mutation) 019025 Vk3: VH5 VH3 15aa SSC-P 33 34 FW
g[QOWQﬂ 0TRe26niNk Jicidtonsddhslis aaqbshcd oBhuldGniZediTRU-016

craiet G800 140U B RpEONE: 61 B 6800 3 androrrhuparized

OTREEST6 (SEQ ID NO: 2; 016-G28-1) is shown with Kabat numbering in
Figure 30A. Figure 30 B shows the amino acid sequence alignments of
humanized TRU-016 construct nos. 019001 (SEQ ID NO: 6), 019008 (SEQ ID
NO: 86), and 019009 (SEQ ID NO: 88).

[00278] DNA and amino acid sequence alignments of three humanized
constructs of TRU-016 (019001, 019041, and 019044), demonstrating high
CD37-specific binding to Ramos B cells are shown in Figure 31.

[00279] FASTA formatted DNA and amino acid sequence alignments of the
same three humanized constructs of TRU-016 (019001, 019041, and 019044)

are shown in Figure 32.

[00280] Additional hinge regions (Table 6) and framework regions (Table 7)
that may be used in the humanized TRU-016 molecules of the invention are
provided below.

TABLE 6. Hinge Regions for Humanized TRU-016 SMIPs

Hinge DNA or Amino Acid Sequence SEQ ID
description NO:
cce(p)- gagcccaaatcttgtgacaaaactcacacatgtccaccgtgecca | 89
higG1

(DNA)

cce(p)- EPKSCDKTHTCPPCP 90
hlgG1 (AA

scc(p)- gagcccaaatcttctgacaaaactcacacatgtccaccgtgecca | 91
hlgG1

(DNA)

scc(p)- EPKSSDKTHTCPPCP 92
higG1 (AA)

sce(s)- gagcccaaatcttctgacaaaactcacacatgtccaccgtgetca | 93
hlgG1

(DNA)

sce(s)- EPKSSDKTHTCPPCS 94
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019034 VKk3: VH5 VH3- 15aa SSC-P 41 42 13 L1 1S FW

gl ydser

019035 VKk3: VH5 VH3- 15aa SSC-P 43 44 13 L11S
WG\Mmg]Ilmser 019037 VK3(CDR-L1 15aa SSC-P 45 48CT/@S2006/029038

es :VH5 gl ydser 019041 019006- 15aa SSC-P 47 48

CDR H3 JH4 gly4ser 019043 019006- 15aa SSC—P 49 50
R A T e O oais 209006 ae o o e b

P9(FE J1ED AGCaRa oA agasRisacacRiRoaesagcks Fob
G13 JH1 |Rydser 019047 019006- 15aa SSC-P 57 5B

OMNAB JH3al gl y4ser 019048 019006 - CDR- 15aa SSC-P 59

6Scs(s8 JH3b| EPKSSBHKDHICAPPIH 0006 - CDR- 15aa SSG 9679

BRIgG3(AKR (gl y4ser 019050 019006 - CDR- 15aa SSC—P 81

gss(ple ChanogsydticuaaRttciibidadabtedsscateidadc op4

-ﬁ% 2007%§i£278 PCT/ US2006/ 029038 14ser 19008 85

BGDN %9009 3/ 88 [OOZZZJIIbe an1no aC|d consensui1

F%‘Em %nggg and non- humani zed TRUQ%16

_2r~016_G28_4}_Ls_shgmn_mpLh_Kabaf

h8$f8Hi ng i [ngagcccaaatcttctgacaaaactcacacatctccaccgagetea | 99

hlgG1

(DNA)

sss(s)- EPKSSDKTHTSPPSS 100

higG1 (AA)

csc(p)- gagcccaaatctigtgacaaaactcacacatctccaccgtgecca | 101

higG1

(DNA)

csc(p)- EPKSCDKTHTSPPCP 102

higG1 (AA)

csc(s)- gagcccaaatcttgtgacaaaactcacacatctccaccgtgetca | 103

hlgG1

(DNA)

csc(s)- EPKSCDKTHTSPPCS 104

higG1 (AA) ‘

ssc(p)- gagcccaaatcttctgacaaaactcacacatctccaccgtgecca | 105

higG1

(DNA) '

ssc(p)- EPKSSDKTHTSPPCP 106

hlgG1 (AA)

scs(s)- gagcccaaatcttctgacaaaactcacacatctccacegtgetca | 107

higG1

(DNA)

scs(s)- EPKSSDKTHTSPPCS 108

hlgG1 (AA)

css(p)- gagcccaaatctigtgacaaaactcacacatctccaccgagece | 109

hlgG1 a

(DNA)

css(p)- EPKSCDKTHTSPPSP 110

hlgG1 (AA)

css(s)- gagcccaaatcttgtgacaaaactcacacatctccaccgagctca | 111

hlgG1

(DNA)

css(s)- EPKSCDKTHTSPPSS 112

hlgG1 (AA)

scs(s)- gagcccaaatctigtgacaaaactcacacatgtccaccgagete | 113

higG1 a
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Fi gure 30A. Figure 30 B shows the am no acid sequence

al i gnnment s
WO 3aiQ/0h 2780
(SEQ I D NG
al i gnment s

hunmani zed TRU-016 construct nos. O
6), 019008 (SEQ ID NGO 86), and
88). [00278] DNA and ami no acid seque

of three humani zed constructs of TRU-

laVaW, Kl [aYaW. W, A ’J’\m

of

19001

0C9WB006/029038

nce
016

{ 010004 N4
y \YJ

J.U'U’-I-J.

N1
atrd UJ.UU’-l-'—I-) et IUIIDL rat 119) frt UII

Lndina anmme s—are ehr\\nn

FF
@(‘gﬁﬁ@én@é\)al

| [%BE%P&‘R&S‘&PP@}%

B ce
tted DNA and ani no
ignnents of the sape three humani zed

T4

clagddr uct s

of PSRBPTRSRYTBPORPSRSL0041, and 019044

115

ahigA2hown i

nVIFPB&Re 32. [ 00280] Additional hinge

116

rmgcnms (Ta
gmA jray be

i nventi
Regi ons for
Aci d Sequen
gagcccaaat ¢

d@daa’ﬂ%’téd’c@tt}@g@é‘taégﬁid@;@ﬁa Tg‘tbb@cg@

a
t gt ccaccgt gccca 89

tctgﬁ?%aac aaaact cacaca

117
es of

Arri no

NTGRGGEEKKKEKEKEEQEERETKTP

- CAD
sklgs) %agc%‘e‘gﬁ Tch B@Bi&faﬁ%ﬁ%&?@a?%?%@?&c‘d?gc&%
01 hlgd  (|ORAKSCIE? B C PRSP GERCRI @1
383 Ehses ) |-gageccaaatcttctgacacacctcccccatgeccacggtgeece | 119
gddAraaat ct t ct gacaaaact cacacat gt ccaccgt gct ca 93
IgB3l 5HbE) | EBRSSDTPRIPEBRIH HTCPPCS 94 -93 WO | 120
P 014278 PCT/ US2006/ 029038 hl Gl (AA) scs(s)-
Oy SEIEES O 4G e eaaattblda_aeaettdl &dcatdddedEgdtecca | 121
(DNA) '
IgG315hcss | EPKSCDTPPPSPRSP 122
(AA)
IgG315hsss | gagcccaaatctictgacacacctcccccatccccacggteececea | 123
(DNA) ‘
lgG315hsss | EPKSSDTPPPSPRSP 124
(AA)
IgG3hl5csc | gagceccaaatcttgtgacacacctcceccatcecccacggtgecca | 125
(DNA)
IgG3hl5¢csc | EPKSCDTPPPSPRCP 126
(AA)
higD ESPKAQASSVPTAQPQAEGSLAKATTAPATTR | 127

TABLE 7. Framework Regions for Humanized TRU-016 SMIPs

V-region Human VH Framework Regions for anti-CD37 | SEQID
Humanization NO:
FR1
VH1 QVQLVQSGAEVKKPGASVKVSCKASGYTFT 140
VH1 QVQLVQSGAEVKKPGSSVKVSCKASGGTFS 141
VH1 QVQLVQSGAEVKKPGSSVKVSCKASGGTFS 142
VH1 EVAQLVQSGAEVKKPGATVKISCKVSGYTFT 143
VH5 EVQLVQSGAEVKKPGESLKISCKGSGYSFT 144
VHS5 EVQLVQSGAEVKKPGESLRISCKGSGYSFT 145
VH7 QVQLVQSGSELKKPGASVKVSCKASGYTFT 146
FR2
VHA1 WVRQAPGQGLEWMG 147
VH1 WVRQAPGQGLEWMG 148
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higGl a (DNA) scs(s)- EPKSSDKTHTCPPSS 96 hl GL (AA

sss(p)- gagcccaaatcttctgacaaaact cacacat ct ccaccgagccc
wOZ007hhiepg®B a (DNA) sss(p)- EPKSSDKTHTSPPSP 98PCiiusgibe/029038

(AA) sss(s)-

gagcccaaat cttct gacaaaact cacacat ct ccaccgagct ca 99

1A AN el =Y P Yo ! 2T faY mYm Ve 1 £ A AN\
KA NG e 2 USSR 1
ST b oG WYRUARG al-fw A SCDKTHTSPRCR 102 hilgR0]
)_o(kl,s canl <) WROMPGKGIEWMG 151

Y Xt caaat EVWRGAMRGKEIFAMG at ct ccaccgt gct ca 103 152

Vi@ ( DNA) WYREPADGQBPIBSEKITHTSPPCS 104 hil gGL (|AR3

5sc(p) - gagFR3aaat cttct gacaaaact cacacat ct ccaccgtdccca

OBi1 T oG | RIYIITTBTSTRITAYWEERER RESHTA YAARNT| {8l

%A1 SCSCSI RVTITADESTSTAYMELSSLRSEDTAVYYCAR, ] 155

RV AR AL S BT AV AR 156

f\ln

VAT 7T RVIITADTSTDT | SSLRSEDTAVYYCAT [ 157

VH5 QVTISADKSISTAYLQWSSLKASDTAMYYCAR 158

VH5 HVTISADKSISTAYLOQWSSLKASDTAMYYCAR | 159

VH7 RFVFSLDTSVSTAYLQISSLKAEDTAVYYCAR 160
FR4
WGQGTLVTVSS 161
WGRGTLVTVSS 162
WGQGTMVTVSS 163
WGQGTMVTVSS 164
WGQGTLVTVSS 165
WGQGTLVTVSS 166
WGQGTLVTVSS 167
WGQGTTVTVSS 168
WGKGTTVTVSS 169

Human VK Framework Regions for anti-CD37
Humanization

FR1
VK3 EIVMTQSPATLSVSPGERATLSC 170
VK3 EIVLTQSPATLSLSPGERATLSC 171
VK1 DIQMTQSPSSLSASVGDRVTITC 172
VK1 DIQMTQSPSSLSASVGDRVTITC 173
VK1 DIQMTQSPSSLSASVGDRVTITC 174
VK1 = NIQMTQSPSAMSASVGDRVTITC 175
VK1 DIQMTQSPSSLSASVGDRVTITC 176
VK1 AlQLTQSPSSLSASVGDRVTITC 177
VK1 DIQLTQSPSFLSASVGDRVTITC 178
VK1 AIRMTQSPFSLSASVGDRVTITC 179
VK1 AIQMTQSPSSLSASVGDRVTITC 180
VKA1 DIQMTQSPSTLSASVGDRVTITC 181
FR2
VK3 WYQQKPGQAPRLLIY 182
VK3 WYQQKPGQAPRLLIY 183
VK1 WYQQKPGKAPKLLIY 184
VK1 WYQQKPGKVPKLLIY 185
VKA1 WYQQKPGKAPKRLIY 186
VK1 WFQQKPGKVPKHLIY 187
VK1 WFQQKPGKAPKSLIY 188
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hl GL (AA) css(p)-

gagcccaaat ct t gt gacaaaact cacacat ct ccaccgagccc 109
waio@h1®27§ DNA) css(p)- EPKSCDKTHTSPPSP 110 hPQGUS£AN29038
css(s)- gagcccaaatcttgtgacaaaact cacacat ct ccaccgagctca

111 hIgGl (DNA) css(s)- EPKSCDKTHTSPPSS 112 hlgd

WJC;ZQJ WYQQKP"QK‘APKQMCGL gtecacegagete—113 130
| glm KLBW. IS2006/-029038  ( DNA) 190
sVKdsy. Ep W 1l Gl (A) hi A 191

VBT PPTPSPSNPAREIRGHABKLAINGA? VPPPPP 116  hi gG3 | 192
¥Hdt caaaacWOEROKR{GI§HRKALYAcccat acgt gt cccecge 117 193
DNA) t gt ccFR3accgaagt cct gcgat acgcct ccgecat gt ccagggt

JYR@agagc CcramARFSEIBEaIICACA8St ASEBFAYYS/ C 194
YKSCT gaaCr R ARFRCEEICATHY aﬁﬁﬁiﬁm&% B B
U S EIRARAN <15 31175 IS JPERERTYYC | 196

al gjcr‘nanf mm‘%ﬁrj lH‘Trli$S ;E‘I IXXCI 19 197
WRA) | g cah SYRSREPREGSEPREPRESSLOP M YYe31998s s
YKdccaaat CEMRSRESES63GEEETATISSL@PERATEEC121 199

(KA GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC | 200
VK1 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC | 201
VK1 GVPSRFSGSGSGTEFTLTISSLQPEDFATYYC | 202
VK1 GVPSRFSGSGSGTDYTLTISSLQPEDFATYYC | 203
VK1 GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC | 204
VK1 GVPSRFSGSGSGTEFTLTISSLQPDDFATYYC | 205

FR4

FGQGTKVEIK 206
FGQGTKLEIK 207
FGPGTKVDIK 208
FGGGTKVEIK 209
FGQGTRLEIK 210

[00281] Numerous modifications and variations in the invention as set forth
in the above illustrative examples are expected to occur to those skilled in the
art. Consequently only such limitations as appear in the appended claims
should be placed on the invention.
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| gG315hcss EPKSCDTPPPSPRSP 122 (AA) |1 gG&G315hsss

gagcccaaat ctt ct gacacacct cccccat ccccacggtcccca 123
woORMX)014g&8&315hsss EPKSSDTPPPSPRSP 124 ( AA) | g8BiiuSe®e/029038

gagcccaaat ctt gt gacacacct cccccat ccccacggt gccca 125

(DNA) |1 gG3hl 5csc EPKSCDTPPPSPRCP 126 (AA) 'hl gD

R AR H SRS T SR B NOSi 1098 ey on

2od TR Q16

oo [FoERIL N AR AT B3 Sag s N zat [ or
L FRL VHyoQVQLVQSGAEVKKPGASVKVSCKASGYTFT 140 VHL
Q\/QVQSGAEVKKPGSS\; KVSCKASGGTFS 141 VH

GAH PGATVK
FVQL VOSGABVKKPGESL @twgggﬁg@gqacagﬁ%ctccagccaccctgtctttgtctccaggcga
EVQLVQSGABVKKPGESL Féla@@é%@ﬁaﬁa' gdodagcaMtfaaaatgtttacagcetacttagectggtacca

QVQL VQSGSEL KKPGASV
W/RQAPGQGLEWWG 147 o %&%@fﬁﬂfg&ﬁg&tﬂg@?a\’ﬁgcﬁagcagaagg
P007/ 014278 PCT/ ucz%@ae@g eolgIE PN PRI ThACoagpateagea

VHL WQQAPGKGLEWMG gkbidgagvtigadiitiviitidtatiyibachicdticcydtatccgtggacat
WRQVPGKELEWMG 152 tcg}g&'gaa\é\é@%%%ga%%agg%%gcggtggctcgggcggtggtggat

ctggaggaggtgggaccggtgaggtgcagetggtgcagictggagcagaggtgaaaa
agcccggagagtctctgaagatitcctgtaagggatcecggitactcaticactggetacaa

m (PCAEPGSSY i'ﬁ‘ég& R@cﬂ mviql't_?;q? %fbécag\l{ﬁ{%égcttctcttcctcctgctactctggctcccag

tatgaactgggtgcgecagatgecccgggaaaggcectcgagtggatgggeaatattgate
cttattatggtggtactacctacaaccggaagticaagggccaggtcactatctccgeega
caagtccatcagcaccgcectacctgcaatggagcagectgaaggectcggacaccge

catgtattacigtgcacgctcagtcggcecctitcgacciciggggcagaggeaccetggte
actgtctectetgatcaggageccaaatctictgacaaaactcacacatctccaccgtgee
cagcacctgaactcctgggtggaccgtcagtcttccicticcccccaaaacccaaggac

accctcatgatctcececggaccectgaggtcacatgegtggtggtggacgtgagecacga
agaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaag

acaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagegtectcace
gtcctgcaccaggactggetgaatggcaaggagtacaagtgcaaggtctccaacaaa

gccctcccageccccatcgagaaaaccatctccaaageccaaagggcagecccgaga
accacaggtgtacaccctgcccccatccecgggatgagetgaccaagaaccaggtcag
cctgacctgectggtcaaaggcetictatccaagegacatcgecgtggagtgggagagea
atgggcagccggagaacaactacaagaccacgcctcecegtgetggactccgacggcet
ccttcticctctacagcaagetcacegtggacaagageaggtggcagcaggggaacgt
cttctcatgetccgtgatgcatgaggetctgcacaaccactacacgcagaagagectcte
cctgictccgggtaaatgatctaga
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FR3 VHL RVTMITDTSTSTAYMELRSLRSDDTAVYYCAR 154 VHI

RVTI TADESTSTAYMELSSLRSEDTAVYYCAR 155 VH
WeTI7AAMMSTSTAYMELSSLRSEDTAVYYCAR 156 VHI PCT/US2006/029038

RVTI TADTSTDTAYMELSSLRSEDTAVYYCAT 157 VH5

QVTI SADKSI STAYLOASSLKASDTAMYYCAR 158 VHS

O L 1 SR A AR R ST ERAR/RATLSCR
161 WGRGILVTVSS 1@SENESEAWYQSEPEEAPR G AREHGSGS
MGQGTLVTVSS 165 WE¥BHTVIYSSEHHFAVMBRGHHEDMBH TEFGQGTKVEIKGGG

STV 108 M s

Regi ons fgr anti -(
El VMT QSPAT|L SVSPGERATICSBMNIOVRAMBCKGLEWMGNIDPYYGGTTYNRKFKGQ
ATLSC 171 VK1

El VL TQSPAT|LSL SPGER
DI QVTQSPSSL SASVGDRATISAD KSISTAWYVSSLKASDTAMYYCARSVGPFDLWGRGT
NIATVESBEBPKSSOKTHTSPPCPAPELLGGPSVFLFPPKPKDT

DI QVITQSPSSL SASVGDF
\ Y
w@f%rﬁl%cv\\;@vwEDPEVKFNWYVDGVEVHNAKTKPR

DI QT QSPSSL SASVGDF
NI QU QSPSAMSASVGDF
\EE NN STYB VY TVLHQDWLNGKEYKCKVSNKALPAPIEKT

DI QMITQSPSSL SASVGDR

Al QLTQSPSS
DI QL TQSPSH
Al RMTQSPFS

Al QVITQSPSS
| QUITQSPST

L SASVGDR\V Sk Aks AFREPMMTLPPSRDELTKNQVSLTCLVKGFYPSDIAV

LSASVGEDR
L SASVGDH
L SASVGDR\WY

| SASVADH

WE‘{%\I%(;%EN %TPPVLDSDGSFFLYSKLTVDKSRWQQG

NV FBC SYSHEAKINHYTQKSLSLSPGK
WTITC 181

019050

81

aagcttgccgecatggaagecccagetcagcttctettectectgetactetggeteccag
ataccaccggagaaattgtgtigacacagtciccagccaccctgtctttgtctccaggega
aagagccaccctctcetgccgagcaagtgaaaatgtttacagetacttagectggtacca
acagaaacctggccaggctcctaggctcctcatcetattttgcaaaaaccttagcagaagg
aattccagccaggttcagtggcagtggatccgggacagacticactctcaccatcagea
gcctagagectgaagatittgeagtttattactgtcaacatcaticcgataatcegtggacat
tcggccaagggaccaaggtggaaatcaaaggtggeggtggctcgggeggtggtggat
ctggaggaggtggggetagegaggtgecagetggtgcagictggagcagaggtgaaaa
agcccggagagtcictgaagatticectgtaagggatcecggttactcattcactagetacaa
tatgaactgggtgcgecagatgccegggaaaggectggagtggatgggeaatatigat
ccttattatggtggtactaactacgcccagaagticcagggecaggtcactatctcecgeeg
acaagtccatcagcaccgcectacctgcaatggagcagectgaaggectcggacaccg
ccatgtattactgtgcacgctcagtcggecctatggactactggggecgeggceacccetgg
tcactgtctectctgatcaggageccaaatctictgacaaaactcacacatctccacegty
cccagcacctgaactccigggtggaccgtcagtcttectcticcccccaaaacccaagg
acaccctcatgatcicccggacccctgaggtcacatgegigotggtggacgtgagecac
gaagaccctgaggtcaagttcaactggtacgtggacggegtggaggtgeataatgeca
agacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagegtectc
accgtcctgcaccaggactggcetgaatggcaaggagtacaagtgcaaggictccaac
aaagccctcccageccccatcgagaaaaccatciccaaagccaaagggcageceeg
agaaccacaggtgtacaccctgcccccatcccgggatgagetgaccaagaaccaggt
cagcctgaccigectggtcaaaggcettctatccaagecgacatcgecgtggagtgggaga
gcaatgggcagccggagaacaactacaagaccacgcctcecgtgetggactccgac
ggctccticticctctacagecaagcetcacegtggacaagagecaggtggcagecagggga
acgtctictcatgctcegtgatgcatgaggcetcigecacaaccactacacgcagaagage
ctctecctgictcegggtaaatga
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FR2 VK3 WYQQKPGQAPRLLI Y 182 VK3 WQQKPGQAPRLLIY 183

VKL WQQKPGKAPKLLI Y 184 VK1 WQQKPGKVPKLLIY 185 VKI
WOXQOPGKAPKRL] Y 186 VK1 WFQQKPGKVPKHLI Y 187 PWKIS2006/029038

WEQOKPGKAPKSLI Y 188 -96 WD 2007/ 014278

PCT/ US2006/ 029038 VK1 WQQKPGKAPKLLIY 189 VK1

1 1L\ 1

B ARST | v 199 AR Bk e E T 0 T L GRBATLSCR
5 PARFSGSGSGTEFTL TIASENYSHEAY Y ROKPGRAPRKE Y FAKTLAEGIPARFSGSGS
%Egggg%ggg gpﬂ : GRS AR ABY CQUHISDNPWTFGQGTKVEIKGGG
EVPSRFSCEGSGTDFTLT|%%E%%E%EVQ%EVKKPGESLK'SCKGSGYS
SVPSRFSGSGSGTEF TL Tj| FISYGVEDR/ARYWRS KO BEWMENIDPY YGGTNYAQKFQGQ

GVPSRFSGSGSGTEFTLT SSLOQPEDFATYYC 199  VKI
GVPSRFSGSGSGTDFTL T S PR SPKASPRAMYYCARSVGPMDYWGRG

GVPSRFSGSGSGT DFTL Tl 12 Str QBEDEAARSEDIZIHI SPPERAPELLGGPSVFLFPPKPKD
GVPSRFSGSGSGTEFTLTI )] YY!

VPSRF SGSCEGTDVTL T S TR AR P IO 4ED YR YVDGVEVHNAKTICR
SVPSRFSGSGSGWDFTLTI3&&@}”§Fﬂ?¢ﬂﬁﬁi&kﬁQDM¢WGKEYKCKVSNKALPANEK
GVPSRFSGSGSGT EFTL T/ 198k ARERIFATPEN Ly 12 PP sREBUTHNSYS KY BV Ke FYPSDIA

206 FGQGTKLEI K 207, ¢ G EVR 208 ESESEEME S ke R bKksrwaa

GNVFSCSVMHEALHNHYTQKSLSLSPGK

019051 83 aagcttgccgcecatggaagcecccagegeagctictettectectgetactctggeteecag
ataccaccggagaaattgtgttgacacagtctccagccaccctgtcetttgtctccaggega
aagagccacccictcctgccgagcaagtgagaatgtttacagcetacttagectggtacca
acagaaacctggccaggctcctaggctccteatetatitigcaaaaaccttagecagaagg
gattccagccagattcagtggcagtggttccgggacagacttcactctcaccatcageag
cctagagcctgaagattttgcagtttattactgtcaacatcaticcgataatcegtggacatt
cggccaagggaccaaggtggaaatcaaaggtggeggtggetcgggegatggtggat
ctggaggaggtgggagcggaggaggagcetagegaggtgcagetggtgeagictgga
gcagaggtgaaaaagcccggagagtcictgaagatttcctgtaagggatccggttactc
attcactggctacaatatgaactgggigcgccagatgcccgggaaaggectcgaatgg
atgggcaatattgatccttattatggtggtactacctacaaccggaagticaagggecagg
tcactatctccgecgacaagtccatcagcaccgcectacctgcaaggagcagectgaag
gecteggacaccgecatgtattactgtgcacgcetcagicggecctticgacicetggggece
agggcaccctggtcactgtctegagtigtccaccgtgeccageacctgaactccigggtg
gaccgtcagtcttcctcticcccccaaaacccaaggacaccctcatgatetcceggacece
ctgaggtcacatgegtggtggtggacgtgagecacgaagaccctgaggicaagticaa
ctggtacgtggacggegtggaggatgcataatgccaagacaaagccgegggaggage
agtacaacagcacgtaccgtgtggtcagcgtcctcaccgteccigcaccaggactggcetg
aatggcaaggagtacaagtgcaaggtctccaacaaagcecctecccageccecatcgag
aaaaccatctccaaagccaaagggcagcecccgagaaccacaggtgtacaccetgee
cccatceegggatgagetgaccaagaaccaggtcagectgacctgectggtcaaagg
cttctatccaagegacatcgecgtggagtgggagagecaatgggcagecggagaacaa
ctacaagaccacgcctcecgtgetggacticecgacggcetcecticticctctacagecaagcetc
accgtggacaagagcaggtggcagecaggggaacgtcticteatgetcegtgatgeatg
aggctctgcacaaccactacacgcagaagagcctctcectgtctcecgggtaaatgacte
taga
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FGQGTRLEI K 210

[00281] Nunerous nodifications and

variations in the invention as set forth in the above
woRkburat#asi ve exanpl es are expected to occur tBCThS3®6/029038

skilled in

I|n1tat|ons as appear in the appended cl ai ns

the ar

t. Consequently only such

shoul d

Uu

ﬁ@%ﬁ%@EOOG
Sequence
pagcttgccg
ct cccag

at accaccgg
caggcga
pagagccacc
gt acca
acagaaacct
agaagg

pat t ccagcc
cagca

gcct agagcc
cgt ggacat

I cggccaagg

SEQ | D NOS;

O

/

LIIC I

9038
79- 88
# NO 01
ccat ggag
agaaat t d
ctctcctd
ggccaggg
aggt t cag
t gaagat t

gaccaagg

éH%F%ﬁﬁnoiﬁéjg geq%énc@% Lo ERATLSCR

GSEMYSYLAGFQOKBCORRREE Y A HAERITARFSGSGS
OHETI PISSLEPEDFAVYYCQHHSDNPWTFGQGTKVEIKGGG

K EEEE586RBEELTEREVEVGEEREAG Edtkiscre

tSRMIFICAVMNVIRRMBEISAI VGNRRVYGGTTYNRKF
KGQUTISADKSISTAYLQUSSLKASDTAMYYCARSVGPFDSW
CCg %_caa aaaatgtttacagctactt K% %

G PPCPAPELLGGPSVELFPPKPKDTLMISRTPE
D\CROVAY OV S HEDREY KRNW Y VD QR NRTEPREGQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQP

t@Echz;{gYT%gPéé:Sgg%aca acttcactctcaccat

LTCLVKGFYPSDIAVEWESNGQ

tRENNYIKTIT PRV R GR R Y S L BANKSRYIRM@RVESCSVM

HEALHNHYTQKSLSLSPGK
t'ggaaat caaaggt ggcggt ggct cgggeggt ggt g

naa
agcccggagal
jct acaa

[ at gaact gg
[ gat ¢
cttattatgg
ccgccga
caagt ccatc
cgc

cat gt attac
cctggtc
hct gt ct cct
ccgt gcc
cagcacct ga
Aggac acc
Acgt gagcca
agaccct gag
caag
Acaaagccgc
ACC

gt cct gcacc
paa

jccct cccag
ja accaca
Accaagaacc
cct gacct gc
jagca

At gggcagcc
jct

?i9008 85
Ct ggaggaggt gggaccg

gt ct ct g4
gt gcgeccdga
t ggt act a
agcaccgac
t gt gcacd
ct gat cag
act cct gg
ct cat gat

cga
gt caagt t

gggaggag
aggact gg

cccccat ¢g
ggt gt aca

aggt cag
ct ggt caa

ggagaaca

atagcttgccgccatggaagcctccagctc?gctttctcttcctcctgctactctggctcccag
a Cc cagtcC ca
gataccgccggaga attg%%ggcacggtctccggccgccc%tc%t%tcgccaggcga

aggbdctattigtaaggaatsngabbiptibcathcmgtaggtacca

aca aaacctg ccaaqgctccta%gctcctcatctattttgcaaaaacctta%cagaagg
cccg cC t ﬁ
aattccagccagg tcagtggcagtgga ccgggacagac cactctcaccatcagea

RtlagReeeggaRchaRagagieeaggbitoagdtadtedgtggacat
P G T A g e gl Gapeaontooe!
ctggaggaggatgggaccggtgaggtgecagetggtgcagtetggagcagaggtgaaaa
Heagbifgeciahd ARG a6 HE085REBAEEA§yctacaa
JAg R P R Y SRR A g Aiq g aaptattaat

ccttattatggtggtactacctacaaccggaagticaagggccaggtcactatcteegeceg

HcaaRcehsRBldeth&tdcshth GloEsdee8aRBEGERacaccy

Cctcgt%t%gg %:tgc%%gt;cgca%%tggc%gtafgacgacgg%ggc%ggg%caccctgg

CeatgiggiagtiaggRIc e tipirgerag cedcacdtgeraccoty

cccagcacctgaactcctgggtggaccgtca tcttcctcttccccccaaaacccaagg
cagtacaacagcacgtaccg tg g cagcgtcctc
acaccctcatgatctcccggacccctgagg caca gcgtggtggtggacgtgagccac

Cdag @RI gaatg AtIg b atdngbig gaua geidtia ggtgeaeaatgcca
agacaaagceg aglgg?%gggcagtacaacagcac%tacca tg cggtcagcgtcctc

gaaa cCaa
@égtg&@(@g@gg%c(t_ggg'@@@tg@gg@a@tacaagtgcaaggtctccaac

aaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggcagccccg
aa%%c ct a{ caa aca
dccacaggtg

acaccgtggccccattccggggg{gg&?ggatc%%gaccaggt

apentgpaciactautrgeadocitatajtagetaggerttoceaigpagioggaga
gcaatgggcagccggagaacaactacaagaccacgectccegtgctggactcedac
ggctccticticetctacagcaagetcaccgiggacaagageaggiggcagecagggga
acgtcttctcatgctccgtgatgecatgaggeictgcacaaccactacacgcagaagage
ctctecctgiciccggataaatga
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ccttcttcct
acgt

ct acagcaagct caccgt ggacaagagcaggt ggcagcagggga

wobtb@iea7gct ccgt gat gcat gaggct ct gcacaaccact acac §Cagaamag2903s8

cctctc

cctgtctccgggt aaat gat ct aga - 98 WD 2007/ 014278

PCT/ US2006/ 029038 019049 80

LINAALDINTT AL\ A T

A YLA
GTDFTLTI SS
GSGEEGESEEI
FTGYNVNW/R
VTl SADKSI S

| VTVSSDQEP

FEQYNSTYRV
SKAKGQPRE
FV\ESNGQPEN
NVFSCSVIVHE
pagctt gccg
ct cccag

At accaccgg
caggcga

pagagccacc

SRTPEVTCW/DVSHEDREVM!

e

| EPEDFAVYRGEMMSIHNEINY ROBRIRIERKIEBAKTLAEGIPARFSGSGS
GT CEVQL V@S YIKISRCESE i SGKGEHSDNPWTFGQGTKVEIKGGG

%%%E%%WEMKPGESLKBCKGSGYS

KSSDKT HT|SHROINAMMNIY Y RIIMBURGCERVRKIGITP Y YBSB TTYNRKFKGQV

PO ENBAKIEBRAMYYCARSVGPMDYWGRGT
VSVLTVLH NGKEYKCKVSNKAL PAPI EKT

PQVYTLPRSROEETRNEVSES L VKGEVSEDT By GCPSVFLFPPKPKDT
NYKTTPP\[LDSSRERELTCSK/DVBKERMENGNWYVDGVEVHNAKTKPR

ALHNHYT QRS sl AR 04 QQMF%WLNGKEYKCKVSNKALPAPIEKT

ccat ggaaglcccca ctcagcttctcttcctcctgcta 99
SKAKGQPREPQVYTLPPSRDELTKNQ SLTCLVKG PSDIAV

t O ESRGAPRGI ¢t TIRRYCDSDGE FRIYEKLINgbK$RWQQG

NVFSCSVMHEALHNHYT LSLSPGK
ccgagcaaéigaaaatg?F?acagctacttagcctg

agaaatt g

ctctcctg

075669
pcagaaacct
agaagg
pat t ccagcc
cagca
jcct agagcec
gt ggacat
cggccaagg
jat
£t ggaggagg
naa
agcccggaga
jct acaa
at gaact gg
gat
ccttattatg
ccgecg
hcaagt ccat
els|
ccatgtatta
ccctgg tc
hcaaaact ca
cccagcacct
caagg
hcaccct cat
jccac

1

1

1

(

aagcttgccgccatg%aagccccagctca cttctcttcctcctgctactctggctcccag
t cCtaggctccicatctattt %caaaaacct a9
ataccaccggtgaaattgtgttgacacagtctctagecacccigtctttgtciccaggega

{ fpge@gb@galcciggyagamagigadsbigiiataicaitagadtggtacca

aca aacct%gcca gctcctaggctcctcatctattttgcaaaaaccttagcagaagg
a tt ctgtcaacat cat t'ccgat aat
aa ccagccaggttcagtggcagtggatccgggacagacttcactctcaccatcagca

| goRgajccioanraiitaasagigutbagggugotiegt@tggacat

 ggggct A0CUAG U gL A0C L 00r GCAGt ClgUaU TOAGUL gas ort

ctggaggaggtggggctagecgaggtgcagetggtgcagtetggagecagaggtgaaaa
agRtdgh sl BlcRRg SR hEBg btk qrticaretigoctacaa
gt gegecag AP gR g gTAI ey AR gy g g gegeatato!

ccttattatggiggtactacctacaaccggaagticaagggccaggtcactatctccgeeg

PRALACALEERBARIL AR RARIE AR A facaccy
A i e U e

tcactgtctcetctgatcaggageccaaatctictgacaaaactcacacatctccacegtig

9&%&&9&&&9&E&égﬁg%gé‘c%tc%@mﬁ&ﬂ&%&%g&%éccaagg

ctctgatc tg?a CCcaaatct
C%{:@E@Ecatga cccggacccctgaggtcacatgcgtggtggtggacgtgagccac

Oegbggegagitaagicedigytiogighamocaiguagatactaatgcca
acaaaggcaa%qg?%gggca%gtaca?caa?acgttaccég aqt%%tcagcgtcctc

87

ggccaggc
aggt t cag
t gaagat tit

gaccaagg
gt ct ct ga|

gt ggt act
cagcaccg

ct gt gcac
act gt ctc
cacatctc
paact cct

pat ct cccjggaccc

accgtcctgcaccaggactggctgaatggcaaggag acaagtgcaaggtctccaac
aaagccctcccageccccatcgagaaaaccatciccaaagccaaagggcagecceg
agaaccacaggtgtacaccctgcccccatcccgggatgagetgaccaagaaccaggt
cagcctgacctgectggtcaaaggctictatccaagcgacatcgecgtggagtgggaga
gcaatgggcagecggagaacaactacaagaccacgcciccegtgetggactccgac
ggctecticticcictacagcaagetcaccgtggacaagagcaggtggcagcagggga
acgtctictcatgctcegtgatgcatgaggcetctgcacaaccactacacgcagaagage
ctetcectgtctccgggtaaatga
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gaagaccct gaggt caagt t caact ggt acgt ggacggcgt ggaggt gcat aat
gcca

wagewaas]s cgcgggaggagcagt acaacagcacgt accgt gt ggPCamsi06/029038
tc
accgt cct gcaccaggact ggct gaat ggcaaggagt acaagt gcaaggt ct cc

aan

agZ%%%%t cc c%% ccccda EAPA%"Z!\'E%\'E:LC R gggg%’%%%%@g"& glj SPSERATLSCR

L9 TSENVYSYLAWYQQKPGQAPRLLIYFAKTLAEGlPARFSGSGS
ngaaccacaggt gt acadastsrt ¢ SSAEsEoEm oAt

0 ycct gacel goct ggt c%%%%a9?989%@38&83%%%@%%&%%%@%

jgaga FTGYNMNWVRQMPGKGLEWMGNIDPYYGGTTYNRKFKGQV

ggaat gggcapgccggagaafaask A8 ARAIEN 8696EHARAIYEARIIEPBYAGRGT

hgct cct t ct | cet ot agdydYIGPRERE T GHACEAGRGE B Yo A4 E R PKPT

jgga LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR

acgt cttct cat get CCgt@gﬁ\g@I NWWgRﬁ%PEKT

agagc ctctccctgtct &gg%taaat a -
bCT/ US2006/ 029038 @PRBEPAVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV

VEAPAQL L FLL LLW.PDT| TESEE SUG QSN VISTISIPGERSD G SEIRY SKLTVDKSRWQQG
ASENVYSYLAW QQKPGQAR T,

STOFTLT! 591 EPEDF AN VT LB B ST ROR P
CSCCCESGEEGASEVOL VOSGA
VRQVPGKGLEW MGN | DPYYGGTNYAQKFQGQ

VT| SADKSI STAYLQWBSLKASDTAMYYCARSVGPVDYWGRG
TLVTVSSDQEPKSSDKTHT SPPCPAPEL L GGPSVFLFPPKPKD

TLM SRTPEVTCWDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRWSVL TVLHQDW LNGKEYKCKVSNKAL PAPI EK

TI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI A
VEVEESNGOPENNYKT TPPVLDSDGSFFL YSKL TVDKSRWQQ
A\NVFSCSVMHEALHNHYTQKSLSLSPGK 019051 83

aagct t gccgccat ggaagccccagcgcagettctcttcctcct gct act ct gg
ctcccag ataccaccggag

aaatt gt gttgacacagt ct ccagccaccctgtctttgtctccaggcga
aagagccaccct ctcct gccgagcaagt gagaat gttt acagct actt agcctg
gt acca

acagaaacct ggccaggct cct aggct cct cat ct atttt gcaaaaacctt agc
agaagg
gattccagccagatt cagt ggcagt ggttccgggacagactt cact ct caccat
cagcag

cct agagcct gaagattttgcagtttattact gt caacat cattccgat aatcc
gt ggacatt
cggccaagggaccaaggt ggaaat caaaggt ggcggt ggct cgggcggt ggt gg
at

ct ggaggaggt gggagcggaggaggagct agcgaggt gcagct ggt gcagt ct g
ga

gcagaggt gaaaaagcccggagagt ct ct gaagattt cct gt aagggat ccggt
tactc

HE U\
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att cact ggct acaat at gaact gggt gcgccagat gcccgggaaaggcct cga

at gg
wabtgggesas at t gat cct t at t at ggt ggt act acct acaaccggaagiusemag29038

ggccagg 4
t cact at ct ccgccgacaagt ccat cagcaccgcect acct gcaaggagcagcct

g .
g@@?%&dﬁc%'céﬁ‘@%gt'& att act gt gcacgct cagt cggccctttcgactcc

tggggc

agggc agc ct gft0sHeg Frredugine R-eeleynpeding seresingBrcelizto a

t g%r?istic combination of one or more CD37-specific binding molecules and
gaccgtcagtcttcctcttccccccaaaacccaaggacaccct catgat ctccc

ggae ot more CD20-specific binding molecules.

ct gaggt cacat gcgt ggt ggt ggacgt gagccacgaagaccct gaggt caagt

t caa

ct ggt acgt ggacggcgt ggaggt gcat aat gccaagacaaagccgcgggagga

gc 2. A method of reducing B-cells comprising exposing B-cells to a

agt acaa ,agcacqt accgt gt ggt cagc tcctcaccg} cctg acc%%gact

ge¥rgygistic combination of one’or more CD37-specitic sma?l, modular

ggﬁgﬁ%éﬁﬂgﬁﬂécﬁﬁi@%@(@fmgﬁs ahd FRGIARERE E DRSS AtBodies.

aaaaccat ct ccaaagccaaagggcagccccgagaaccacaggt gt acaccct g
cc

g;;at C5C0993,8305th 3R TrARAARL GRS AARF ERRTEL S P8I iB%s
CTRei-8f6Ccaagcgacat cgccgt ggagt gggagagcaat gggcagccggagaa
caa

ct acaagaccacgcct cccgt gct ggact ccgacggetccttcttcct ct acag
caagct c

2; fgt 9gacaagreGAGBLEUF LAY APRAGH GId BT S SISy is

agtyxaat gcacaaccact acacgcagaagagcct ct ccct gt ct ccgggt aaat
gactc taga - 100 WD 2007/014278 PCT/ US2006/ 029038
019051 84 MEAPAQLLFLLLLW.PDTTGElI VLTQSPATLSLSPGERATLSCR
ASENVYSYLAWY QQKPGQAPRLLI YFAKTLAEQ PARFSGSGS

GTDFTLE! SSL ERERRAMKY SRR WHERSFEAMEC3F S pecific SMIP is
CSGEECSGEGEESGEGASEVQL VQSGAEVKKPGESL KI SCKG

SEREEG Y roR s Qs pRNiigRIN R dYAS TIHYRIRK

KGQVTI SADKSI STAYLQASSLKASDTAMYYCARSVGPFDSW
GQGTLVTVSSCPPCPAPEL LGGPSVFLFPPKPKDTLM SRTPE
VTCW/DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY

RWSVL TEL HODW BRI GbInEAB-BAR catipiSiK4lERBsing B-cells to a

EM#E;?E%MTKW%ﬁ%VK@YPS VE\évé\Sglh\p%-speciﬁc SMIPs.

HEALHNHYTQKSLSLSPGK 019008 85
aagct t gccgccat ggaagccccagcet cagettct cttcct cct get act ct gg

ct cccag at accacc%gag
aaat t gt gt t gdbeadagthodf alrite@ whegeivtsaid) CE3TesiraiaSMIP is

TRU-016.

8. The method of claim 6 wherein said CD20-specific antibody is
TRU-015.
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aagagccaccct ct cct gccgaacaagt gaaaat gttt acagct actt agectg
gt acca

wacagaasrst ggccaggcet cct aggcet cct cat ct at t t t gcaaaRraTAISL@E029038
agaagg
aatt ccagccaggtt cagt ggcagt ggat ccgggacagactt cact ct caccat
cagca . . . . .
gect aglycct GREGARTPH QL SRIT AMNRER g SR E R At Rl ik
CYRUDBEBland said CD20-specific antibody is TRU-015.
t cggccaagggaccaaggt ggaaat caaaggt'ggcggt ggct cgggecggt ggt g
gat
ct ggaggaggt gggaccggt gaggt gcagct ggt gcagt ct ggagcagaggt ga
aaa . . .
agcccg(\j,]g'gag;r Q? Cr?%tgggac%ftc!aérgt 1gt2a§égvaé/ %Eeg']rb{a t%eélt '€ g{’] £ %%%P é
gcomplement-dependent cytoxicity is synergistically increased by treatment
:gliggatﬁgtcg%ggiggt%%cfagat gcccgggaaaggcct ggagt ggat gggcaat at
ccttattatggtggtactacctacaaccggaagtt caagggccaggt cactatc
tccgccg
acaagt ccat cagcaccgcct acct gcaat ggagcagcct gaaggcct cggaca
ccg 11. A method of treating a ind?v?dual having or suspected of having

g % @%gaaste: %s;stgt%geﬁ%ﬁ" g@tﬁgqcbgeg{agg%% i g&tﬂﬁt‘g}c t8 r%bﬁ%%%%q% i%%?éaring to

aganditidabrh sghaafistraarhisina o be ba6 @k ¢fdre CD37-specific binding
cccagcacct gaact cct gggtggaccgt cagtcttcctcttccccccaaaacc

c Bgeules and one or more CD20-specific binding molecules.

acaccct cat gat ct cccggacccct gaggt cacat gcgt ggt ggt ggacgt ga
gccac

gaagacgol gagohefel Sfaratingd AoidsaRefY 988 %a 8fkaving

gcca
agatiseasgeasrogipied Yl cxareard & aglt actiityc comgrigigocadyoigistering to

tgc. ... " L -
afdBEidrgLa SYagPRICRAPRINgHaR OhR8E Q5 MY g B R gHIcIdIPs
agfd one or more CD20-specific antibodies. :
aaagccct cccagcccccat cgagaaaaccat ct ccaaagccaaagggcagccc
cg

t gt { t t t
agt - 18. 99 A method of treating & Individaal having or suspected of having

; ggﬁ%&%cﬁé&ﬁt% Withasifd it E-abF S8R VeSS ngH dHEAHSring to
gedadiyigiyahg syggaistrcemnbiaation af one g irmanfedgﬂ)@msg)@aiﬂbcsm IP and

358? CL e ReRRestic 2R acc gt ggacaagageaggt ggcageag

ggga .
acgtcttctcatgctcc tgatgcatga?gct ctggacaaccact acacgcaga

agagc 16t ct dbetrgelbodjginianht.gk2 ondd whacsindbe disesseds

L0503 AR robbmptpre oot ko,

TBEDAIMBYb IS XKACRREIREhardciitibietiBsy hutcARk oduction and a
GIDFTLTI SSLEPEDFAVYYCQHHSDNPWFE KVEI K

cdiseass charastenzad b bapprppiats Tkeelcritmalption associated a B-cell
FE@ RQAVPGKGLEVWMENI DPYYGGT TYNRKFKGQV

T I'STAYLQW SSLKASDTAMYYCARSVGPMDYWGERGT
LVTVSSDQEPKSSDKTHT SPPCPAPEL L GGPSVFLFPPKPKDT

15.  The method of claim 14 wherein the disorder characterized by
autoantibody production is selected from the group consisting of idiopathic

inflammatory myopathy, rheumatoid arthritis, myasthenia gravis, Grave's
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LM | SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDW LNGKEYKCKVSN KALPAPI EKT

WO SKAKBIRPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDI AV PCT/US2006/029038
EVIESNGQPENNYKT TPPVLDSDGSFFL YSKL TVDKSRWQQG
NVFSCSVMHEAL HNHYTQ(SL SLSPGK 019009 87

B SAS T ARBIRRIRILHERBY LSLRHIS ShoRHIRAAGHS Fbase,

aﬂéﬁﬁ@t@ﬁﬂ%ﬁﬁa@btyﬁiﬂisﬁmwl@émm safgsroglotindrafCt C
caggcga
aagagccaccct ct cct gccgaacaagt gaaaat gttt acagct act t agect g
gt acca

acagaad€ct g BEABYEPE O iyt tevbaraip dhe cogbinalivade dgyaistered

@nction with a second agent.
aattccagccaggtt cagt ggcagt ggat ccgggacagactt cact ct caccat

cagca
gcct agagcct %aagattttgca tttattactgtcaacatcattccgataatc
cgt ggadat he method of claim 16 wherein the second agent is a cytokine,

| SRR 2 GANIA VS8R Y SRARILARS o 90t 991 9

craliaiergsBiegaRnagcgaggt gecaget ggt geagt ct ggagcagaggt ga
aaa

agcccggagagt ct ct gaggat tt cct gt aagggat ccggtt act catt cact g
gct aca . . :
tatgaa@?ggg?B@d@%@BQﬁE6%%@@5%&@65%@F@ﬁ§69§§%?%%@@§é¥ht
t Bdunosuppressive agent.
ccttattatggtggtactacctacaaccggaagttcaagggccaggt cact at ¢
t ccgecg

acaagt ccat cagcaccgcct acct gcaat ggagcagcct gaaggcct cggaca
ccg J 19. Thegmetho% of claim 12 or 1 gwl*?ere?naS?\/lnglg admI%lstered ina

CHBLAIAGH HARTGFISBHFRGHIY 992ct act 9gggccgeggea

t cact gt ct cct ct gat caggagcccaaat ctt ct gacaaaact cacacat ctc
caccgtg
cccagcaﬁctTg‘@aoeﬂmdgg‘gﬂ@gad:Q othesiginc StHPds eduunlsteladm:e dose

P ARYH O LR IR A% W9l cacat gegt ggt ggt ggacgt ga
gccac
gaagaccct gaggt caagt t caact ggt acgt ggacggcgt ggaggt gcat aat

gcca 21. The method of claim 20 wherein a SMIP is administered in a dose

agacaaagccgcgggaggagcagt acaacagcacgt accgt gt ggt cagcgt cc
tgfabout ’Cl’ ° g %(? g%>ou’t015 gabou 0.5, a%ogt %’% ab%u 5, about

Zggg)tr%%bgi:g@qﬁ&gapt ggct gaat ggcaaggagt acaagt gcaaggt ct cc

aaagccct cccagcccccat cgagaaaaccat ct ccaaagccaaagggcagccce

cg
agaac c d2aggilgeanaihodiaf ctaincht, cli gyt denein dhe birating owdecules

o8 e cpupingtion age pdminjsiered sapuRialy itk aheLL? B4R
gpéfdad or are administered simultaneously.

gcaat gggcagccggagaacaact acaagaccacgcct cccgt gct ggact ccg
ac

ggctccttcttcctctacagcaagcet caccgt ggacaagagcaggt ggcagcag
ggga

acgt ct ?ct cagrggtrg%tgtogzﬁf&aéw i Wher?laél&%gggéré%{né)é%%ulgséhave
agHinitiesodfetboet O ot alomgditOaaleit ga - 102 WO 2007/ 014278
PCT/ US2006/ 029038
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019009 88 MEAPAQLLFLLLLW.PDTTCEIl VLTQSPATLSLSPGERATLSCR
TSENVYSYLAWYQOKPGQAPRLLI YFAKTLAEG PARFSGSGS

WGRRF L427$SLEPEDFAVYY COHHSDNPW FGQGTKVEI KGGG  PCT/US2006/029038
GSGGEEGSGEEEGASEVQLVQSGAEVKKPGESLRI SCKGSGYS
FTGYNVNW/RQVPGKGLEWMGNI DPYYGGT TYNRKFKGQV

LrvsstiepCaRRRRataEabl (TR HiBhe mofgoules have hal

| IeBRR\ETTCUNADY B HIF ABEMKF Y\ DGV IR TKPR
EEQYNSTYRVVSVLTVLHQDW LNG KEYKCKVSNKAL PAPI EKT
| SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKG-YPSDI AV
EVIESNGQPENNYKT TPPVLDSDGSFFL YSKL TVDKSRWQQG

NVFS

e D806/ B eig SoFreretre dhBpripRo R e O E: binding

r@@iﬁﬂu@a&d @eCD20espepifichiindingrpolscule dhiccelldlse! irdieating a
g? stic co |r|1at|,?{1 of one or nore CD37-specific

Cﬂﬁga?ﬁﬂr%‘ﬁl LAY Y one or nmore CD20-specific

b| ndi ng nol ecules. 2. A nethod of reducing B-cells

conprising exposing B-cells to a synergistic

conbi nati on of one or nore CD37-specific small,

nodul a26 imﬁﬂ@éim Ofanwacitre coraprisioy meH3FrepanifinSMP and

S RSeE e ALINE B iaBel 8RR Fifie o s GoRifig o olaim

nt2.hod of cI aim 2 wherein said CD20-specific antibody
is rituxan. 5. The nethod of claim2 wherein said
CD37-specific SMP is TRU 016 and said CD20-specific
antibody is rituxan. 6. A nmethod of reducing B-cells

conprisyng AxRE§HESf BidiRlfAGuilcEmpRYing'
conbi nation of CD37-specif |g (Ii/l Pg g‘ﬁ %%ﬁgﬁs eecclfllc SMIP and

SMARE20-specifit 8 MiBtansha dabed lindieatérav enethad seicdrding to claim 13.
CD37-specific SMP is TRU-016. 8. The nethod of claim
6 wherein said CD20-specific antibody is TRU 015.

28. A method of reducing B-cells comprising exposing B-cells to one

or more CD37-specific binding molecules.

29. A method of reducing B-cells comprising exposing B-cells to a
combination of one or more CD37-specific small, modular

immunopharmaceuticals (SMIPs) and one or more CD37-specific antibodies.

30.  The method of claim 29 wherein said CD37-specific SMIP is
TRU-016.

31.  The method of claim 29 wherein the CD37-specific antibody is
selected from the group consisting of: G28-1, MB371, BL14, NMN48, IP024,
HH1, and WR17.
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- 104 WO 2007/014278 PCT/ US2006/ 029038 9. The net hod

of claim6 wherein said CD37-specific SMP is TRU 016
wanaa7gasads CD20- speci fic anti body is TRU 015. 18CT/TiS2006/029038

method of claim1l1, 2, or 6 wherein B cell reduction by

conpl enent - dependent cytoxicity is synergistically

i ncreaged by, tre nt. wth, the,conbination. 11. A
et hodSer ¢ BRITAGo0 o AR 2l 26 S0TERENas o8l cerdiction by
hasinplementdisRarrnbspieKiciy aslinerddbcalisy trastmdhtaatn the
activity, conprising adm nistering to a individual a
sOP@PHIAIONe conbi nati on of one or nore CD37-specific
bi ndi ng nol ecul es and one or nore CD20-specific

bi ndi ng nol ecul es. 12. A nethod of treating a

i ndi vi dual having or suspected of having a disease
associ 88ed W mbtlmdemfrtaeijatinﬁ-milridimml\ﬁawmg oosyspestatof having
adnj.ni stering.to i ndi vi dua synergi stic, .

o5 irdaie Svotietemu Ny abasian Epaeil eyt empiieipg admigistering to
Ot PHIVIRIER oREASMBREEDRY- QUclRAUIhERg ridlechled®t hod of
treating a individual having or suspécted of having a

di sease associated with aberrant B-cell activity,
conprising admnistering to a individual a

syner ghgti C AC i ' f . I {-specifi .
P and ofdnerciEuRRasBie 7B g Ji SRBRGI o having
matdisshsef agdoziaed Withlabarrant B-vbieaétivity! 6emptisidgsirhinistering to
selected fromthe group consisting of a B-cell
|§prw6fvééueéoeec<§|monee95§%f%>,ec§lc %&éPew nyel onma, a

di sease characterized by autoanti body production and a

di sease characterized by inappropriate T-cell

stinmul ation associated a B-cell  pathway. 15. The

met hod36f cAainethbtl eftezating arhimdiiidwal devingharr suspecieckdf having

O R LA o LT bAoA BB
r firuimaividghl & édthbihbfion &Y 8A6 kR thdre At BIT Speiid\SMP and Ope or
WO 2007/014278 PCT/ US2006/ 029038 di sease, type |

dmeietdd3 mspecifioantipodiespl e scl erosi s, an aut oi mmune

di sease, dermatonyositis, polynyositis and

Wal denstroni s macrogl obi nem a. 16. The nethod of claim
14 wherein the conbination is admnistered in

conj unB6i on Thetrhethoslaesf @alma®®, 84, or 35 wherein the disease is

selected from the group consisting of a B-cell ymphoma, a B-cell leukemia, a
B-cell myeloma, a disease characterized by autoantibody production, and a
disease characterized by inappropriate T-cell stimulation associated with a B-

cell pathway.

37.  The method of claim 36 wherein the disease characterized by
autoantibody production is selected from the group consisting of idiopathic
inflammatory myopathy, rheumatoid arthritis, myasthenia gravis, Grave's
disease, type | diabetes mellitus, multiple sclerosis, an autoimmune disease,

dermatomyositis, polymyositis and Waldenstrom’s macroglobinemia.
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17. The nmethod of claim 16 wherein the second agent is
a cytokine, a chenokine, a growh factor, a
woheoTotiégs apeut i ¢ agent, or a radi ot herapeuti eCagsni06/029038
18. The nmethod of claim 16 wherein the second agent is
an i nmunosuppressive agent. 19. The nmethod of claim

12 or wh i M P Wl ed In.a. dase , . .
range 35 abshE e Beal SRR TRl e ConBitiigN IS Brinistered
ofn corgimetich witle bedgrond Sgekit.i s adm nistered in a dose

range of about 0.015 to about 30 ng/kg. 21. The net hod

of claim20 wherein a SMP is admnistered in a dose

of about 0.015, about 0.05, about 0.15, about 0.5,

about 5, : : :
The method of Cararod Tt i dpwrdR Bt setbiBaiht  oytokine,
melobeuiakine, af grtolndh ¢actbr, rrachemotheea palrticraganty ada

seguentially. wi thin about a 24-hour period or are

a '?ﬁhgf%q%ﬁlcsqq%?ff-t aneously. 23. The nethod of claim

11 wherein the binding nolecules have affinities of

about 0.5 to about 10 nM -106 WO 2007/014278

PCT/ US2006/ 029038 24. The nethod of claim 11 wherein
t he bi i ng Thelneethpd of istaim Itawhergin e pecend sgentis @

0 : 0 days. 25. An article of
ng%ﬁpgg%%é%kggﬁg%gsepﬁg a CD37-specific binding

nol ecul e and a CD20-specific binding nolecule and a
| abel indicating a nethod according to claim1l. 26.

An articl e, of nuf acture_co i Sing. a 7-specifig )
SM P aﬁ_i' el'gmedbg _ogpcg‘(élglm3%mn‘5§(y@ rgmthg §I}%‘éps administered in
| Bdid3arbRge of BBLHCY03GAGAHI1B G0 5b Mdlkgl2. 27 An
article of manufacture Conprising a -specific SMP

and a CD20-specific SMP and a | abel indicating a
nmet hod according to claim13. 28. A nethod of

reduci [.S] [ - | s .Qne ..
or mor S2cms 5o IRAYH AP WHRAR (B ST s Ror iR dn -
oflose sriangf dbarel0.615 algrkd td 8Goex3wsIgNg.B-cells to a
conbi nati on of one or nore CD37-specific small,
nodul ar
. 43. The method of claim 42 wherein the SMIP is administered in a
dose of about 0.015 mg/kg, about 0.05 mg/kg, about 0.15 mg/kg, about 0.5

mg/kg, about 1.5 mg/kg, about 5 mg/kg, about 15 mg/kg or about 30 mg/kg.

44. The method of claim 33, 34, or 35 wherein the binding
molecules of the combination are administered sequentially within about a 24-

hour period or are administered simultaneously.

45.  The method of claim 33 wherein the binding molecules have
affinities of about 0.5 to about 10 nM.
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i mmunophar maceuticals (SM Ps) and one or nore

CD37-specific anti bodies. 30. The nethod of claim 29
wohe@ia78ai d CD37-specific SMP is TRU 016. BAT/USE®6/029038

met hod of claim 29 wherein the CD37-specific anti body

is selected fromthe group consisting of: G28-1,

N ot erob g o st st Bl foudBoye e

2Rvey inBrculeiohi df dBotiel lto apdue 80 eaysy
conpl enent - dependent cytoxicity |s i ncreased by

treatment with the conbination. 33. A nethod of

treating an individual having or suspected of having

a disegse a Lyt Lo
compr 1 2o i e rislia SRR PG SO aedlo binding
novodedUls and elabél lodka:andg rgmetioecataesdind4o chime3hod of
treating an individual having or suspected of having

a di sease associated with aberrant B-cell activity,
conprising admnistering to the individual one or

nor e CuB7- spAGrile oPMhdtsufadiare éomé?@% @tUS?eé‘;Sédi@c 8MIP and
i ndi vi dual having or suspected of having a disease

a8 daksl dndigating a negibed agcorlingta clagniddi t y, conpri si ng

adm nistering to the individual a conbination of one

or nore CD37-specific SMP and one or nore

CD37-specific anti bodies. 36. The nmethod of claim 33,

34 or 485 V\Aareahcietdienamﬁaame bemp$|elrrg@d @@3‘?—9m¢|ﬂreSMlP and

ro onsi t|n of a B-ce oma, a, B-c

&ﬁgﬁ -gpegific B“ egy ﬁi)g Iedﬁ‘he' 'adm@a@ememda%qw flingdo claim
bg autoanti body production, and a disease
characterlzed by inappropriate T-cell stinulation
associated with a B- cell pathway. 37. The nethod of
claim 36 wherein the di sease characterized by

cons; sPPng. B ERY ST sREr TR e bRt Banivts a
I ReIBD Qie‘?cél‘fttld!‘énttty o tHB’@éiS/P@ﬂSﬁcﬁa S5t A in OFRY EDNO: 2, wherein
di sease, type di abetes nellitus, nmultiple scl erosi's,

aTrheadﬂfBBmi@ﬁé:B%-@Q@@flc Sd‘éﬁra@ldﬁyatsdq b@ds&ﬁ)%yom tis

and Wal denstrom s nacrogl obi nem a. - 108
2007/ 014278 PCT/ US2006/ 029038

51. A humanized CD37-specific SMIP polypeptide comprising an
amino acid sequence selected from the group consisting of SEQ ID NO: 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,
50, 52, 54, 56, 58, 60, 80, 82, 84, 86, and 88.

52.  The humanized CD37-specific SMIP polypeptide of claim 50 or
51 comprising at least one amino acid modification in a complementarity-
determining region (CDR) selected from the group consisting of: light chain
CDRH1, heavy chain CDR1, light chain CDR2, heavy chain CDR2, light chain
CDR3, and heavy chain CDR3.
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38. The nethod of claim 35 wherein the conbination is

adm nistered in conjunction with a second agent. 39.
woheo7re#2198d of claim 38 wherein the second ageRCTiUS2@6/029038
cytoki ne, a chenokine, a growh factor, a

chenot herapeuti c agent, or a radiotherapeutic agent.

an i ntmosLspP AR yB LTRSS T pBRERBHRERF B o,

%h@ﬁe@@D’P’ﬂﬁ bEtH@a Itghfﬂ chiInFedrfpishy thiesdrainedadia seguél‘i’@e?of SEQ
ranﬁe of about \};{S/ kg to about 50 ngy/kg. 4

64 6d1( %%ENW@ rein the SMP is administered in

a dose range of about 0.015 ng/kg to about 30 ny/kg.
43. The method of claim42 wherein the SMP is

adm nistered in a dose of about 0.015 ng/ kg, about

0. 05 np4 kg, Tlaé\mutnabujéij CoBKgspezificS MIP Holypepkide ofibtaimn 50,

[ kg, about 1 /k or. about 30
Tibah CORT o ife B st comatonssbe Banbcid SoaHEnes of SEQ
tipeNB: @@l@rgQng of the conbination are

adm ni st d sequenti l ly within about a 24- hour
period or are adm ni stered sinultaneously. 45. The
met hod of cl aim 33 wherein the binding nol ecul es have

affini .0. out. . ,
2007/ 0 8?%@;3Mﬁ?@@%ﬁ’eﬁ{%’@bla%%’r%g’gd%%)ﬂaémrﬁo
38hafesi e]DR1 betHy nskvigctam eorpeised dive alihd atidvesyuence of
circul ation of about 7 to about 30 days. 47. An

aP ERCIRENGY: 636 MBI e conprising a CD37-specific

bi nding nolecule and a | abel indicating a nethod
according to claim33. 48. An article of manufacture
conprising a CD37-specific SMP and a | abel

i ndi cab®.ng Tﬁherhuhmm&;tGD@ﬁ@etodﬁo&Milﬁ’anWpe@ﬁdem claim 50,

hereit e SR el ShBy TEROg TARA SPRAFEHENROLSEQ

n[gh@] GRICENKIfINEEL 0 claim 35. 50. A humani zed
CD37-specific SMP pol ypeptide that exhibits at | east
80 percent identity to the polypeptide set forth in
SEQ ID NO 2, wherein the hunmani zed CD37-specific

SM P pg}y ypephb §entiiidsy EBR7-specific SMIP polypeptide of claim 50,

wherein CDR2 of the heavy chain comprises the amino acid sequence of
SEQ ID NO: 65 (NIDPYYGGTTTYNRKFKG).

58.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR3 of the light chain comprises the amino acid sequence of SEQ
ID NO: 66 (QHHSDNPWT).

59.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR3 of the heavy chain comprises the amino acid sequence of
SEQ ID NO: 67 (SVGPFDY).
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51. A humani zed CD37-specific SM P pol ypepti de

conprising an am no acid sequence selected fromthe
waroerpieossi sting of SEQID NO 6, 8, 10, 12, PA#/jUusi®es/029038

18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42,

44, 46, 48, 50, 52, 54, 56, 58, 60, 80, 82, 84, 86,

and 88..52._The hunani 7-spegifibc SMP.. .

pol ype%?'i deTB? %Hﬂ%ﬁﬂ%%eg)ﬁ%cifgﬁéw%iPHEVF’&Pt'F’Sa?étC'%WeE’O’
afheriRCDR3edtHd ﬁ@év(%giain confRisek ene ahfnd bitid sequence of
determ ni ngaée%lfon é ) selected fromthe group
coh§ ) N&Y 68 (SVGEBhPSdhain  CDRI, heavy chain CDR1,

i ght chain CDR2, heavy chain CDR2, |light chain CDR3,
and heavy chain CDR3. -110 WD 2007/014278

PCT/ US2006/ 029038 53. The humani zed CD37-specific

SM P pé1 y pephe thanzniod ACD376s pewiter 8MIP @oRipeptidelud claim 50,

s B SEIRASS 50 538 S5 LoTReo
GBB & prRe)-fae sﬁ}@ﬁwm/ypepti de of claimb50, wherein
CDR1 ﬁght chai'n

of the | conprises the am no acid
sequence of SEQ ID NO 62 (RTSENVYSYLA). 55. The
humani zed CD37-specific SMP pol ypeptide of claim 50,

wher ei CDRi f he [ N.£0 i t n .

acid sg%ruen QgWw%cféﬁ@%'ff%ﬁ%%%?ﬁéﬁ%%'m 50
hesraprigieg (EReast speafithe [iGM thain IR Rinide aeid séqience8.selected
wherein CDR2 of the light chain conprises the am no

2600 e qewR SOBFISERLOT PEQWE NSIS{FhiER. ké) and £6. The

humani zed CD37-specific SM P pol ypepti de-of clai m 50,
wherein CDR2 of the heavy chain conprises the am no

acid sequence of SEQ ID NO 65 (N DPYYGGTITTYNRKFKG) .

58. Thé3hunfihe hechatidxd EpET-$peacifEvd M B gojypsptidéefafaim 50

cl ai m.50 erein CDR3 of t light chain_conprise
CHaMBRG asdeiertBuf setengrs olfhe Bt ReARsDRCHR ).
58equidHecB WahettdE ok §iep! ddrsisiNg BB BN OSe 69! 62, 64,
clai m 50, wherein CDR3 of the heavy chain conprises

t &ed &fi no aci d sequence of SEQ ID NO 67 (SVGPFDY). -
111 t

64. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least three sequences of the light chain CDR amino acid
sequences selected from the group consisting of SEQ ID NO: 61, 62, 64, and
66.

65. The humanized CD37-specific SMIP polypeptide of claim 50

comprising:

(@) alight chain CDR1 amino acid sequence of SEQ ID NO: 61 or
62, or a variant thereof in which one or two amino acids of SEQ ID NO: 61 or
62 has been changed;
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WD 2007/ 014278 PCT/ US2006/ 029038 60. The hunani zed

CD37-specific SMP pol ypeptide of claim50, wherein
waRRg/0d278 he heavy chain conprises the am no aeCd/US2006/029038

sequence of SEQ ID NO 68 (SVGPFDS). 61. The

humani zed CD37-specific SMP pol ypeptide of claim 50,

wher ei n\CDR3 ,.0f, t he i es t ] .

e o 8 PG RAHY (EIRLIFETRAIRED ST o4, or
hyegrRint 2ieskeoPm/whReCorid 6r &M &inird dgiapof SE@TD M@ 69 R8s been
conprising at |east one of-the Iight chain CDR am no

aehangasi@Bfces sel ected fromthe group consisting of
SEQ ID NO&: 61, 62, 64, and 66. 63. The hunmani zed
CD37- sfmici f adigsMiripdYRapniide asid seqienceoof HRPDi NOnEs, or a

at_least two.seguences of the.light chai ]

Vet ey L EAICE G afia ing s SS R ENG BiE Ras been
SHarided\os: 61, 62, 64, and 66. 64. The hunmani zed
CD37-specific SMP pol ypeptide of claim50 conprising

at |least three sequences of the |ight chain CDR am no
acid sequences selected fromthe group consisting of

SEQ | ] _ : i :
G057 syt 1 0 e e SERY G VI RAYIRUE D iaim 50
coompprisingat ldast omel ofghe hebay ch@bRIDRamincaacid sequeeces
of S I D . 61 or 62,,. 0r ria reaf i ich
osgRd M dhe G paseisintel s IeNos: K, 88gand a78S.
been changed; -112 WD 2007/014278 PCT/ US2006/ 029038

(b) a light chain CDR2 am no aci d sequence of SEQ ID
NGO 64, or a variant thereof in which one or two am no

aci ds 6f. SEQhe burmnized (423 hererific BHGawlyrapiideof ciaim 50

[ .chai ' j f . ,
g 4 R BB AELL P RRROR ey ERH Bl 6
ofedigadel dacted floas tHegoupadtiaiting FSEQHD NOSasBz65., and
CD37-specific SMP pol ypeptide of claim50 conprising
aP7188ast one of the heavy chain CDR am no acid

sequences

68. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least three sequences of the heavy chain CDR amino acid
sequences selected from the group consisting of SEQ ID NOS: 63, 65, and
67-69.

69. The humanized CD37-specific SMIP polypeptide of claim 50

comprising:

(@) aheavy chain CDR1 amino acid sequence of SEQ ID NO: 63, or
a variant thereof in which one or two amino acids of SEQ ID NO: 63 has been

changed;

(b)  aheavy chain CDR2 amino acid sequence of SEQ ID NO: 65, or
-a variant thereof in which one or two amino acids of SEQ ID NO: 65 has been

changed; and
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selected fromthe group consisting of SEQ ID NOS: 63,

65, and 67-69. 67. The humani zed CD37-specific SMP
woabypeg7s de of claim 50 conprising at | east PGWD/US2006/029038

sequences of the heavy chain CDR anmino acid sequences

sel ect ed fromthe group consisting of SEQ I D NCS: 63,

65, an

pol ype@% de? E'PE%Y gf‘ﬂﬁnggD%&FBﬂ ?%ﬁﬂ%@%%?el?meggmm the

SGOUBERSistihg [d1S HR AN OBaEN-60DBr anidranttHeteoSiqUaADKE ©he or
sel ected fromthe group consi sti ng of SEQ I D NOS: 63

6m/0 amino aqids of agy onexd SEdRINEE: 6HHL %@%been changed.

pol ypepti de of claim50 conprising: (a) a heavy chain
CDR1 am no acid sequence of SEQID NO 63, or a

variant thereof in which one or two am no acids of SEQ

I D NO7®3 hdlse betmanlzm:aﬁﬁ)ed-sp(da:]flcﬁsmeﬁa‘pxolyﬁwitldeGIDE%im 50 or

an no acj d se ce of SEQ a va nt ., -
gtP@EEP”?H‘gv@‘E r}cﬁﬂ,g %m'n%mgm%ﬁ%%ﬂ%m&ﬂé@ew kggion (FR)

6 1 /

Sl R TRAN ing URALE ?%) A e%fvﬁ ot it BRY, Redey nain FR1, light

sdmjarlﬁﬁz? i@lawtcbdin‘ Fid lighd @amﬁRBohea\sy chayn $TRBHQht Chain

I\% F. L&Y ant thereof in which one or two
ﬁoa% 8§V FNARY e of SEQ ID NOS: 67-69 has been

changed. 70. The humani zed CD37-specific SMP

pol ypeptide of claim50 or 51 conprising at |east one

amino acid nodification in_a frapmework regio

sel ect 68 f r bA® hHEA§HZRsh COBTs3RAGTIRS MIP nqlxgqﬂptléﬁ&f?slalm 50,

Pioret? B el aheyhic il (1YY herdbht cRERY Yorpdisss the
Favhinaacid segugncd af B8EERID NCL. 70T(E VhiQ8PABUISLSPGERATLSC).
CD37-specific SMP pol ypeptide of claim50, wherein

the first framework region (FRL) of the light chain
conprises the am no acid sequence of SEQ ID NO 70

( El VLTeBPATE RS RRRiFePED3 77 ecTﬂt?SWF’ﬁﬁi tide of claim 50,

CD37-specific SM P pol ypeptide of claim wherein
PrRbetstin FIRY ofctheyheaivaioharoapmpsees theeamiriavacid sequence of SEQ

AR sy ocsers

73.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR2 of the light chain comprises the amino acid sequence of SEQ ID
NO: 72 (WYQQKPGQAPRLLIY).

74.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR2 of the heavy chain comprises the amino acid sequence of SEQ
ID NO: 73 (WVRQMPGKGLEWMG).

75.  The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR3 of the light chain comprises the amino acid sequence of SEQ ID
NO: 74 (GIPARFSGSGSGTDFTLTISSLEPEDFAVYYC).
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73. The humani zed CD37-specific SM P pol ypepti de of

claim50, wherein FR2 of the Iight chain conprises
woOheo7am21® aci d sequence of SEQID NO 72 PCT/US2006/029038

(WYQKPGQAPRLLIY). 74. The hunmani zed CD37-specific

SM P pol ypepti de of claimb50, wherein FR2 of the

heavy chain conprises the amno acid sequence of SEQ

ID NO 73 (WRQWGKGLEWMG) . 75. The humani zed

CD37s le M ide o im 50, wherejin

FRa of Tone. Thghtmaen Ebbigrsrsds S RoRpeptifg o tldim 5o,

SRALEIS ?-'R%‘ of¥EE HeldvyNMRain/ Gomprises the amino acid 4 sequence of SEQ

(d PARFSGSGSGIDFTLTI SSLEPEDFAVYYC) . 114

2@%F@WWM@@MMW@SLKASDWMMM%R)zed

CD37-specific SMP pol ypeptide of claim50, wherein

FR3 of the heavy chain conprises the am no acid

sequence of SEQ ID NO 75

(QVTI SAPKSI WAHUWDMW SMIP.poly idawuficrth 50,

CD37-specific SMP pol ypepti of cl alrgs%@dﬂv\h erein

FWH!eEﬁ'n v of t@ﬁt"gbhﬁh@u'nd@rmﬁ%ﬁést eranigRias seayence of SEQ ID
NO 76 (FGQGTKVEIK). 78. The

hﬁ%%@ﬁ@@ egl fic SMP pol ypeptide of claimb50,

wherei n FR4 of the heavy chain conprises the am no

aci d sequence of SEQ ID NG 77 (WBQGILVTVSS). 79. The

h fi d f cl 0
wher of fEFRaTBF LRt SoRas AP g RSP eptdf g iim 50,
a%@réﬁwc@ﬁh@fheﬁw chialh B6npriSed thy@&)seqﬁgncé' BESEQ
humani zed Eem fic SMP poI ypeptide of claim5b

ctﬂrﬂ@sﬁn@”@l@@'@ ¥TV&®. sequence of the |ight chain FR

am no acid sequences selected fromthe group

consisting of SEQ ID NOS: 70, 72, 74, and 76. 81. The

humani zed CD37-specific SM P pol ypepti de of claimb50

conpri 9ng Tﬁhell'mlawniszﬁﬁi’rlwmﬁfgc fSMlep&)rl]ypegmltie(df&ilaim 50,

FR ami na _aci ences sel ecte rom.t he

cWhereih; rﬁf f?thsﬁtél\ ) Coippriges theyamingacidsedgence ESEQ
139@@\,@ SM P pol ypeptide of claimb50

conpr|S|ng east thlee sequences of the light chain

FR am no aci d - 115

80. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least one sequence of the light chain FR amino acid sequences
selected from the group consisting of SEQ ID NOS: 70, 72, 74, and 76.

81.  The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least two sequences of the light chain FR amino acid
sequences selected from the group consisting of SEQ ID NOS: 70, 72, 74,
and 76.

82.  The humanized CD37-specific SMIP polypeptide of claim 50

comprising at least three sequences of the light chain FR amino acid
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WD 2007/ 014278 PCT/ US2006/ 029038 sequences sel ect ed

fromthe group consisting of SEQ ID NOS: 70, 72, 74,
wanw7n642783. The humani zed CD37-specific SM P PCT/US2006/029038

pol ypepti de of claim50 conprising: (a) a light chain

FRI am no acid sequence of SEQID NO 70, or a

| Bt Bl il MerctnfBGoRbishig of BT ANOS: By 74,

aamdpgaci d sequence of SEQ ID NO 72, or a variant
thereof in which one or two am no acids of SEQ I D NO
72 have been changed; (c) a light chain FR3 am no
acid sequence of SEQID NGO 74, or a variant thereof

Wi <  de of .
poen Ehangbtt MM CRsRaeRfs R REEPigd b R s0
seguprisingof SEQ ID NO 76, or a variant thereof in

whi ch one or two am no acids of SEQ ID NO 76 have

been (@)ang@d?h%aifﬂmﬁam Z6id segaénep et BEEIPNG? 70, or a
pol ypeptide of claim50 conprising at | east one

syl deerepf imahichngyorcivg aminR asids et 8EQIID 8Kxudhbave been
s(g{eﬁ%%d fromthe group consisting of SEQ ID NCS: 71,

73, 77, and 78. 85. The humani zed CD37-specific

seauents of BAEHnFTE b s RREhEh AL S ECERING . or 2
Sedrizgit etreodim whieh@neudr ensiiHd agdobf SEQ IIPNEX2 Fdve been
73, 75, 77, and 78. - 116 WD 2007/ 014278

PeeNgssH06/ 029038 86. The humani zed CD37- specific

SM P pol ypeptide of claim50 conprising at | east three
sequen€ds o lightchaiaRTamine #5id seaHenae ofl SES: i dlkaed, or a

S u nsi st f ‘ ,
il HerebPIR AR RS SRITA A or SER I3 fgve been
SMdngeal, ypdpt i de of claim50 conprising:
(d) alight chain FR4 amino acid sequence of SEQ ID NO: 76, or a
variant thereof in which one or two amino acids of SEQ ID NO: 76 have been

changed.

84. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least one sequence of the heavy chain FR amino acid
sequences selected from the group consisting of SEQ ID NOS: 71, 73, 75, 77,
and 78.

85. The humanized CD37-specific SMIP polypeptide of claim 50
comprising at least two sequences of the heavy chain FR amino acid
sequences selected from the group consisting of SEQ ID NOS: 71, 73, 75, 77,
and 78.
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(a) a heavy chain FRL am no acid sequence of SEQ ID

NO. 71, or a variant thereof in which one or two
wamwiaosds of SEQ I D NO 71 has been change#CT/(Uis2008/029038

heavy chain FR2 ami no acid sequence of SEQ ID NO 73,

or a variant thereof in which one or two am no acids

f SE D 3 h b h d; heav, hai. n
Pra arbio acha MEoRRTARE D7t R pelirspiife of 2 0
vwm@ﬂéingfmn@aﬁt thideVddquizness oPthe NeadEHEn #FR i agiiQ
ID NO 75 has been changed; and (d) a heavy chain FR4

apeqHENEER detadie frem tte eorIonsstingof FEQ HE NQ@B: 41, 73, 75, 77,
vgﬁizst thereof in which one or two anmi no acids of SEQ

I 77 or 78 have been changed. 88. An isol ated

nucl ei ¢ acid nol ecul e conprising a nucl eotide

sequence encodi ng a humani zed CD37-specific SMP

pol ypept i de_t hat exhi bi t |eas rcent :
Peent 80 ¢ oTheBupeigh CiR Snacir SMIP dRhisatie atelaim 50
m@&hg}i%@he humani zed CD37-specific SM P pol ypepti de

bi nd 7. 89. An isolated nucleic acid nol ecule

conpri gjyng .

aroup Eng; 3BaEY SaIIER ! FRAERRERLSEY R G SEFIDO: 74, or o
1Varid th&®pf RBwhizh, oriz/or &) adino 38ids 3 SEXY |D 38D: ALhas been
43!‘&.’545’ 47, 49, 51, 53, 55, 57, 59, 79, 81, 83, 85,
afeREEd . 117 WD 2007/ 014278 PCT/ US2006/ 029038 90. A
vector conprising the nucleic acid nolecule of claim

88 or 9. @heaxyghain EBmar@aﬁmckﬁquf@ AeREQrIDINO: 73, or a
c|, & ; : i

ceaR Morcdt i SRHIRE S flo BERIG SHRY oF SERUBNEY Thas boen
sdiharddce conditions to express the pol ypeptide, and
optionally isolating the pol ypeptide fromthe culture.

93. A @)npoaiHeaon chafFRSianginb eidssguerieedof SEQ ID NO: 75, or a

CD37-specific SMP polypeptide of, a% one of clains

swarantiReresf phwhiehcia Pty smineapidanir SEQ 4P N@y 75 bas been

T of any one of clains 2, 6, 10-29, and 34-49
Ear'g%]d?%ﬁﬁe CD37-specific SMP or CD37-specific

20" per BNy BaeFy halhFRA AT Ht scfidte o7 ey BO: 77 or
SFQ) oitx Mariant thereof in which one or two amino acids of SEQ ID NO: 77 or
78 have been changed.

88.  An isolated nucleic acid molecule comprising a nucleotide
sequence encoding a humanized CD37-specific SMIP polypeptide that
exhibits at least 80 percent identity to the polypeptide set forth in SEQ ID NO:
2, wherein the humanized CD37-specific SMIP polypeptide binds CD37.

89.  An isolated nucleic acid molecule comprising a nucleotide
sequence selected from the group consisting of: SEQ ID NOS: 5, 7, 9, 11, 13,
15, 17,19, 21, 283, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53,
55, 57,59, 79, 81, 83, 85, and 87.
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2. 95. The nmethod of any one of clains 2, 6, 10-29,

and 34-49 wherein the CD37-specific SMP or
wQaRe/g4asi fi ¢ bi ndi ng nol ecul e conprises an RBATMIS2006/029038

aci d sequence selected fromthe group consisting of

SEQ ID NOs: 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26,

28, 30,~32, ,34, .36 40, 42 44, 4 8. ..50, , 52

54, 569055, AdGedidorgBtsiag theucig:ackmalgeuln Berlan g or 89

reducing B-cells conprising: (a) the conposition of

claim93; and (b) a protocol for using the kit to

reduce B cells. -118 W) 2007/014278 PCT/ US2006/ 029038

97. Th81ki t Adtosticall spawrisina thervestarnfickainy9&

CD20-specific binding nolecule. 98. The kit of claim

96 or 97 wherein the CD20-specific binding nolecule

is TRU-015 or a humani zed TRU-015. 99. A humani zed

CD37- sp2ci f Aqretess pbprpdepingdepaolypppiide ngmarisiBDRiultueang the

,_an : t.hat .exhibits. .at |east 80 percent .
Besh ot i updP b goadiSha d ARpresals peSReptide, and
ZoRﬂ&%llyTQ&aﬁﬁé epbliypspide foR theQltlks t her conpri sing
a human” franmewor k domal n separating each of CDR1.,
CDR2, and CDR3. 101. A humani zed CD37-specific SMP -
pol ypeptide that exhibits at |east 80 percent

i denti t 0t : i set I oy

wher ei %3 thé un‘g‘g%'g@ﬁeéfﬁgﬁsi‘gég%’ .“W%?Eﬁé]g%%%‘%%swp
bpolypefiihy obany onepf ickdas H0-8i7 agd a slgarormadeutigpbpacabptable
sequence selected fromthe group consisting of SEQ ID
Negrego, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110,

112, 114, 115, 116, 118, 120, 122, 124, 126 and 127.

102. A hunmani zed CD37-specific SM P pol ypepti de that
exhibits at |east 80 percent identity to the

pol ypepdi de Thetmethodofiany SE@ ofTlaims 2, 6,viKe28) and 84«19 wherein

h zed 7- i fi P | ypepti de bi nds CD37 .

P EDaTrreste. S of Chbesciic PURi Maicthlie s hAgized and
apxapite at Reist 8o Efé@@é’rﬁ@d&ﬁlt?fd 640 ﬁélgﬁépﬁcreesarf@nﬁ in SEQ ID NO:
consisting of SEQ ID NOS: 90, 92, 94, 96, 98, 100,

182, 104, 106, 108 110, 112, 114, 115, 116, 118, 120,
122, 124, 126 and 127. 103. A humani zed CD37-specific

SM P pol ypeptide that exhibits at

95. The method of any one of claims 2, 6, 10-29, and 34-49 wherein
the CD37-specific SMIP or CD37;specific binding molecule comprises an
amino acid sequence selected from the group consisting of SEQ ID NOS: 6,
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48,
50, 52, 54, 56, 58, 60, 80, 82, 84, 86, and 88.

96.  AKkit for reducing B-cells comprising:

(@)  the composition of claim 93; and

(b)  a protocol for using the kit to reduce B cells.
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| east 80 percent identity to the polypeptide set forth

in SEQID NO 2, wherein - 119 WD 2007/014278
wOeCTi7Ws2086/ 029038 the humani zed CD37-speci fi eCBUSE06/029038

pol ypepti de binds CD37 and conprises a |inker

conprising (dy4Ser)n, wherein nis 1, 2, 3, 4, 5, or

R T T AT T

CAiddukes the amino acid sequence selected fromthe
group consisting of SEQ I D NOS: 128 ( RTSQNVYSYLA), 129
( RTSESVYSYLA), 130 (RASQSVYSYLA), 131 ( RASQSVSSYLA)
and 132 (RASQSVSYYLA). 105. The humani zed

88%7 Sgeci Ty e RMF C%%W%EBF bf ﬁlh%frelfﬂ tAb 'ﬁlﬁ’?@—sg@&ﬁ& Biring

0 the eavy n co
seplenteis 'Eiéuam’t@drémmammecgfﬂupomﬁnm sting of SEQ ID
NCS: 133 (SYM\M and 134 (SYW Q. 106. The humani zed
CD37-specific SMP pol ypeptide of claim50, wherein
CDR2 of ‘the Iight chai n conprises the am no acid

sequengg. Sehahingshizé @DSW@p&?WBI\MP%I%é e forSERih s
NOS: 135 AASSLgSCﬂ%G (GASTRAT) and 137 ( DASN
&

10PRTTReChRZamn OB37 thgterxhibits ANpastpd) pewent w@n@ ‘o the

habple GGl BRI Sgid, heayy cha i comy e

consisting of SEQ ID NOS: 138 (|1 YPASDTRYSPSFQG and
139 (RI DPSDSYTNYSPSFQG). 108. The humani zed

I T R TR
WO
2@%7/ 014273 v Lg%%ozgoég@%g’w l?ryr'?ez andiCORS)

CD37-specific SMP pol ypeptide of claimb50, wherein
CDR3 of the heavy chain conprises the am no acid

sequeni(i1 zgl ect ed f‘;?ﬁé %R}%r-ﬂﬁ%%\)ﬁ 0'\4)?‘%%%%@%@55 %bfs at

[RUSTEDBbroctt T lypept ID NO: 2, wh
gsvepFD\/)brC 218 és GPFDIg oa%%&%%@&ﬁlo Tre erein

hifeeiipadized&Darepeeifie SHMIPFPYIuPSRlidn biags §1D3( anghcgoprises a

hinge region polypeptide sequence selected from the group consisting of SEQ
ID NOS: 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 115, 116,
118, 120, 122, 124, 126 and 127.

102. A humanized CD37-specific SMIP polypeptide that exhibits at
least 80 percent identity to the polypeptide set forth in SEQ ID NO: 2, wherein
the humanized CD37-specific SMIP polypeptide binds CD37 and comprises a
hinge region polypeptide comprising an amino acid sequence selected from
the group consisting of SEQ ID NOS: 90, 92, 94, 96, 98, 100, 102, 104, 106,
108 110, 112, 114, 115, 116, 118, 120, 122, 124, 126 and 127.

103. A humanized CD37-specific SMIP polypeptide that exhibits at
least 80 percent identity to the polypeptide set forth in SEQ ID NO: 2, wherein

- 119 -



wherein FRL of the |ight chain conprises the am no

aci d sequence selected fromthe group consisting of
WGEEB@7I0DAOS: 170-181. 111. The humani zed CD37- BpemiSi06/029038

SM P pol ypeptide of claimb50, wherein FRL of the

heavy chain conprises the am no acid sequence sel ected

fromthe gr NSi St EQ I.D : 5146, 112 .

e MRERR R ReRle Y B rivoniic Biis dd0 A% chprises o
5nkerWoeisisid Relyebenhavidreittn e 2 Zam, bses the

am no acid sequence selected fromthe group

consisting of SEQ ID NOS: 182-193. 113. The hunani zed
CD37-specific SMP pol ypeptide of claim50, wherein

FR2 of e ' i : ' 4 :
sequenggﬁ'sem%;%d %%Hmt e édr ouﬁnCE %gnr!gmsdthfpn%q'gg O§€8"I“D50’
NeBereid GOR3 of tHatlightrehadin camprieds CiESdmimeacitli seqibhée selected
pol ptide of clJaimb5Q, Ln i
PhalBsrare SooSehnd ahsrn I RSS Dot RS R Ees ¥R} 112,

t RTIESWY PANY), 180NIRATQSFHSVPAYOR 1 IRASEESEPA) ARG 132
hEFﬁTani zed CD3 -spegi fi CQSM P pol ’ypeptyiadg of clal rr?-%rog 3
WMRABQASVERBYbA).t he heavy chain conprises the anino

aci d sequence selected fromthe group consisting of

SEQ I D NOS: 154-160. - 121 WD 2007/014278

PCT/ US2006/ 029038 116. The hunmani zed CD37-specific

SM P pob§pephedrinedinizéd OD30spadific 8Vl PRIMysdptideeofldlaifi 50,
chai n caonprises the am ng acid sequence selected from
t WOeERIQ &3‘3&%#&@ hagvibehairgomprises: the @sine @cid sgquenee

" RERBlLAhRE RS koG O 8RO RERIGSE R (AN 134

a3 d\eéguence sel ected fromthe group consisting of
SEQ ID NOS: 161-169. - 122

106. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR2 of the light chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 135 (AASSLQS), 136 (GASTRAT)
and 137 (DASNRAT).

107. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR2 of the heavy chain comprises the amino acid sequence
selected from the group consisting of SEQ ID NOS: 138
(IYPGDSDTRYSPSFQG) and 139 (RIDPSDSYTNYSPSFQG).

108. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR3 of the light chain comprises the amino acid sequence of SEQ
ID NO: 220 (QHHSDNPWT).
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109. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein CDR3 of the heavy chain comprises the amino acid sequence
selected from the group consisting of SEQ ID NOS: 211 (SVGPMDY), 212
(SVGPFDY), 213 (SVGPMDV), 214 (SVGPFDS), 215 (SVGPFDP), 216
(SVGPFQH), 217 (SVGPFDV), 218 (SVGPFDI) and 219 (SVGPFDL).

110. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR1 of the light chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 170-181.

111. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR1 of the heavy chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 140-146.

112. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR2 of the light chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 182-193.

113. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR2 of the heavy chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 147-153.

114. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR3 of the light chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 194-205.

115. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR3 of the heavy chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 154-160.
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116. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR4 of the light chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 206-210.

117. The humanized CD37-specific SMIP polypeptide of claim 50,
wherein FR4 of the heavy chain comprises the amino acid sequence selected
from the group consisting of SEQ ID NOS: 161-169.
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