B- CELL REDUCTI ON USI NG CD37- SPECI FI C AND CD20- SPECI FI C

Bl NDI NG MOLECULES [ 0001] The present application
wolei7mgetoenefit under 35 U . S. C. 119 of UnitedPSrasea®e/029051

Pat ent Application No. 60/702,499, which was filed

July 25, 2005, Unites States Patent Application No.

60/ 798, 344, which was filed May 16, 2006, each of

which is incorporated herein by reference inits

entirety. FIELD OF THE | NVENTI ON [ 0002] The present

i REABE QHANGE MEYI QRYWCEES ANDMETHOD BICEORMATION

reduction in an individual using CD37-specific binding

nol ecul es. In particular, the invention provides

met hods for B-cell reduction using CD37- specific

bi ndi ng nol ecul es EIRIT2 OBTHE INVENEONN of

CD37-speci fic binding nolecules and CD20-specific

HOGH] ng Thel mesdresnventicrorsaten st sameendusioreledi®t) #nd in

conbi nation. The invention further provides materials

t.hads, for treatnent .of diseasges, i nhvol yin

PRI RS pafhe HeRRYTFviEaaRer e ! TRt aen mren

[0003] In its usual role, the human i mMmune system

protects the body from damage from forei gn substances

and pat hogens. BAGKGROUNDWIFCTHENSN VERITONY St em

protects the body is by production of specialized

¢@0023 caVdrevoBtily mehuoyesese dmpBrizat Ekemeddts of irftegradetliciecuits

anti bodies that bind to, and in sone cases nedi ate

LLCE1 f f.orei,gn, subst ance or pat en. .
e BB e et R o RGO e tulitn T PR aange materials
system and specifically the B | ynphocytes of the human

haverbmendnsystigated)foraweyin and-wlseRsRemesyctlss. Tgeehadh8e memory
numer ous cancers that involve uncontrolled

rolid feration of B-cells. There are al SO nyunmerous
Ce”ﬁb’%%?ﬂﬁﬁ’ﬁésed&aé‘&eé&%eﬁ’ﬁfsf P%@b%@%@%@nﬁ%aﬁ% #Whggh gre capable
anti bodies that, instead of binding to foreign

of stalilg ttemGitiorang bpardagensrpRUhridcR BN ObhAl8. IPREN phase
Such anti bodi es are sonetines call éd aut oanti bodi es.

Ln addition, there are nunerous autoi mune and '
xS 4 BRI TS tARSE StathART th Bl IReiRtes distinguish the logic
pat hol ogy, for exanpl e, through i nappropriate B-cel
valaed ofg@e nRsenEdL. | SeciftallyCoh bﬁmorEﬁoﬁ@E@%&&fﬁEﬁ?é relatively
pat hways i nvol ving B-cell§. For exanpl e,
hi ﬁutoinnune- rone mce deficient in B-cells do not
180 £78Papca dhdinmraalinetale exhdeissarelytvelylpwi resistance.
aut oanti bodi es. See Shlonthik et al., J Exp. Med.,
180: 1295- 306 (1994). Interestingly, these sane
8] MUANSpRaPPRaE @andal " i
gg?i%ienpypn ignunoglo uf?gh%?%%ﬁ%?fgﬁgﬁg%%gggéﬁ%ﬁéﬁnal
aut oi mmune di seases when i nduced experinentally as
betyeen firs{@@dspcond glestroges. Ag ameyamyde the phesd dxmgigmaterial is a
(1999), indicating that B-cells play an integral role

' I ' ' - .[.0Q0Q - cel |
R 11 o0 B oL E PR L R g dam ik Gl Low-eost

‘CD20 was the first human B-cell |ineage-specific
and ganesaele nemtvelstilesnirdenytcofiieptifobyutaraaiticoel dviya) NATURDMATERIALS,

It is a non-giycosyl ated, hydrophobic 35 kDa B-cel

t ‘ I hoprotein that has both its am no
VOLéh%&gg?gggaﬁgﬁggﬁgﬁxuated inside the cell. See,

Einfeld et al., EMBO J., 7:71 1-17 (1998). CD20 is

expressed by all normal mature B-cells, but is not

expressed by precursor B-cells or plasma cells.

Natural Iigands for CD20 have not been identified, and

the function of CD20 in B-cell biology is stil

i nconpl etely understood. [0006] Another B-cel

| i neage-specific cell surface nolecule is CD37. CD37

is a heavily glycosyl ated 40-52 kDa protein that

bel ongs to the tetraspanin transnmenbrane famly of

cell surface antigens. It traverses the cell nenbrane
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"Efficacy and safety of rituximb, a B-cell targeted
chi meri ¢ nonocl onal antibody: A random zed, placebo
woami7roaéleed trial in patients with rheumatoi d PCT/US2006/029051
arthritis. Arthritis Rheum 46: S197 (2002); Levine et
al., "lIgMantibody-rel ated pol yneuropat hi es: B-cel
depl eti on chenot herapy using rituxi mab" Neurol ogy 52:
1701-1704 (1999); DeVita et al. "Efficacy of selective
00641 bAQEItAEA Jf fhé PRade @RAWBB Mhatefial | bdrti i
HOPHL | PARREGR dffind Plladd dal eSatet 20%%6{(@0%9)%““1” resistance
Hi dashi da et al. "Treatnent of DVARD- Refractory
statp acqeaelBigtosthemmaeuny abicurrent epRiedbia therddedrndas. dio elitein an
Annual Scientific Meeting of the American Coll ege of
@ Tu? ggﬁ %) ,g!aggxé"@u cc eggulﬁ% %%g%%&ngé\ftl%*lg@@r%@pugg? i?s applied
Infliximb-refractory rheunatoid arthritis with
thouglndhegthtaseckarge cell tatmelhe pamtionlof 8w eratérfaldoiveehortgperiod of
of the American Col | ege of Rheunmtol ogy; Cctober

. 24 ; 142002 [0017] .Probl.e "
o A e L R BB ST A B g rnstion
the majority of cancer patients treated with rituximab
tempbmgpsee, wiede redulty inithdportidroof the-mefahhigingaidarhatpthous
i nfusion reactions wthin 24 hours of rituxi mab

i.nfusi on, have been repqrted. These fatal reactions )
phegh | B SRl AT e B St (TSR o trduse) s
hypoxi a, pulnonary infiltrates, acute respiratory
ap?liéd t@fite pyasdrabiaBge RIOERTHioaket pédadd bF Bie toSddtithé hiHterial to
ibrillation or cardiogenic shock. Acute renal failure
equi ri di al ysis.wth instances of fatal outcone has
belowd s pRelfing &ﬁ&?{ft § FALSee tReATPRgheHs Perton gljigednaterial to re-
syndrone following treatnment with rituxi mab, as have
cryBeMBE et eARAIBNE PUSsd BRE Id PAMtaRRAR MW e bRERNt is removed and
out cone. Additionally, high doses of rituximb are
req ired fo int%avenous i njection because the
sgapidly gpgled. appr oxi mately 150 kDa, and, as
not ed above, diffusion into the |Iynphoid tissues where
many tunor cells reside is limted. [0018] Because
Mooos]  NRibhghEafed dharad SOt RISy SRRl Adth 548 1ow power
normal B-cell's are depleted by anti-CD37 (PreSs et
al ., 1989%)or nti-CD20 anti body therapy [Reff et al., )
congugpption3Lten. haweyen gphase chataeanemosy calihrequire large operating
conpl eted, however, normal B-cells can be regenerated
j ~ ] LS.
R P R (P R B leP 5B Rge memory cell
.anti-CD20 therapy do not experience significant
withiadissd spriess reitirgroets]  Monocl onal ant i body
t echnol ogy and genetic engi neeri ng nethods have led to
devel opnent of i nmunogl obulin nol ecul es for diagnosis

and treat nment Bﬁgﬁiﬁmﬂhﬁa@@ﬁsﬂﬁm?hﬁ yheering

has been applie o Inprove the affinity of an
000d)0dYEhBbdirhénts 08 AR BvRtib $Rovid® IR
?elé?ed to I nmunogenicity, and??%v% {ﬂéﬂgﬁfgﬁ?géggéﬁgﬁf
effector functions. The domain structure of .
elemantaag mptiodsdor forarng dhe same. Theimesmeiynelerient imeudes a first
t he anti gen binding domains and the donai ns conferring

f ' . et . .

el o o PR e B0 B R v e fist

structure and function are reviewed, for exanple, in

Harl ow et al., Eds., Antibodi es: A Laboratory Mnual,

Chapter 14, Cold Spring Harbor Laboratory, Cold Spring

Har bor (1988). An extensive introduction as well as

detailed information about all aspects of reconbi nant

anti body technol ogy can be found in the textbook

"Reconbi nant Anti bodi es”"(John Wley & Sons, NY, 1999).

A conprehensi ve coll ection of detail ed anti body

engi neering |lab Protocols can be found in R
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del ay worseni ng of a progressive di sease in an
i ndi vidual, or prevent onset of additional associ ated
wdizeagesy [ 0032] A "therapeutically effecti vePdoas2006/029051
"effective dose" of a CD20- specific binding nolecule
refers to that anmount of the conpound sufficient to
result in anelioration of one or nore synptons of the
di sease being treated. Wen applied to an individua
elegérddee A myptalthaicqgendtds layst Broacr dhephaseichange material layer. The
therapeutically effective dose refers to that

iy AEHELTIdh R8s e RERisBe B herde S EHEe C o s Clectrode i

anounts of the active ingredients that result in the

ovehthapetilicdakzbbenide lahed e REMoM Slhast is ebh Y% have
si mul taneously. The invention specifically

reigngggglates t hat .one or nore specific binding

L EE SRBPUSP YN ni st ered according to methods of
the invention, each in an effective dose. [0033] "An
i ndi vi dual havi ng, or suspected of having, a disease

associ at ed WBRIEEIPES@RIPBION d)FaHtIiz\ﬁRXWilfﬁG@
a

i ndi vidual in whom a disease or a synptom o

doe@f]derThmafpregoingusedbthyr adanitasds SrdRlakuds bf thd Yvention will
may be exacerbated by aberrant B-cell activity, or nay

|i eved b | ation of B-cell i vity. Exanpl
beind € pa e R RhuBi siiptof of erermblarpicanbodiments

B-cell |ynphoma, a B-cell |eukem a or a B-cel
prowideadive)ow avieh fage.ce P@H@A&bh@ chyye ke iR QMYich:
production or a di sease charac er?éé% by 1 aé@ropFPate

T-cell stinmulation caused by inappropriate B-cel
igen e tation to T-cells or caused by other
3@@ yslﬁ{zni glineﬂcr’i@a Bhags rhangegpemory glesmenteacepsling yo an
aspect, an individual treated by methods of the
embodRNéh {0 tHeinGiticd:€s a response to treatment that is

better than, or inproved relative to, the response to
treatnment with rituxi mb. A response which is inproved

tr ith rituximb refers to a clinica
i@rﬁéns R 2L o st é?@rfpr%ﬁﬂan@é%@e@ﬁomﬁements of FIG. 1 at
invention results in a clinical response in a patient
diffehedit ét@gé@&iﬂpﬁ‘bcésbﬁ@; angl i ni cal response in a patient
recei vi ngrituxi mab therapy, such as rituxi mab. An
i nproved response i s assessed by conparison of

|.nical . criter]j .l -known in the art _and descri bed

ﬁ@@h n. lF& %ﬂ’@’cﬁe d‘%&rﬁ%oﬁ heyshes, inglyding a mpemory element

limted to, duration of B cell depletion, reduction in
accBrdifiblto BHEREAPIANAEAbbdinf G thOhveRtBnce! | nunbers in

a biological sanmple, reduction In tunor size,

reduction in the nunber of tunors existing and/ or

appeari ng er_treatnment, and inproved overal

response BEDJAESCRIBTION Qr{:tp'EHiEBTNVEéT HON

| ci ang, .,. using an_International Prognostic

RIEL " BhBie Paekanttsaaserip Hoprersenpsisanedat sagous

of the clinical criteria. An inproved response with
spetifie enitidiithedits b @eliRVEN &R NTREN S St 31{13 described with

I nadequat e response to previous or CUT T ent "Lt eat Hen

w.th rituximb, for exanple, because of toxicity
suffidientsietnil fo epalle shegerskelled irotherare ta prackicerttie iveatiantt is to be

[0035] B-cell cancers include B-cell |ynphomas [such

as various fornms of Hodgkin's di sease, non-Hodgki ns

| ynphoma (NHL) or central n&rvous system | ynphonas],

| eukem as [such as acute |ynphoblastic | eukem a (ALL),

chronic | ynphocytic | eukemia (CLL), Hairy cel

| eukem a and chronic nyobl astic | eukem a] and nyel omas

(such as multiple nyeloma). Additional B cell cancers

i nclude small |ynphocytic |ynphoma, B-cel

prol ynphocytic | eukem a, |ynphopl asmacytic |ynphonma

spl enic margi nal zone | ynphoma, plasma cell nyel ong,

o a e



to 10 cases per mllion adults and 0.6 to 3.2 cases

per mllion children per year in the United States
wODen7gaéc9 Curr Probl Dermatol. 1991 , 3: 131- 188§T/US2006/029051

| di opat hic inflammatory nyopathy is associated with

significant norbidity and nortality, with up to half

of affected adults noted to have suffered significant

i mpai rment (CGottdiener et al., AmJ Cardiol. 1978, 4
urldetstood-tAa) othit bivdod{iRbrtsmbY be @niploed,tdhd¥hat ¥886us structural,

20:81 1-826 and Arthritis and Allied Conditions, Ch.

75,1 Eds, opman and Morel and, Lippingott WI|ianms and,
log@p L eleaaisa) Cates Y br gl BUBGUESCRarting:ram e apiit or
to diagnose HM i.e., ldiopathic Inflanmatory Myopat hy
scépé bEtHedAnfbhiib. assessnment, including nuscl e weakness,
muscl e bi opsy evi dence of degeneration, elevation of
serum | evel s of mnuscl eassoci ated enzynes,

e 0 netic,triad nmyopat hy, evidence of rashes
i t@ig rran?g?r%?r t ?‘Q%St@FFgf iesign;the feldeing slepsHipsiopimay include
aut oanti bodi es as a secondary criteria.[0049] MMV

an§$sepoafiRe sfrache | ' 1681855 9%
T o R B Qo uctor substrate
limted to, creatine kinase (CK), lactate

thafhdrogaesse substirie ssaface. Aceoticondyprtor silstraie photlst ke
am not ransferase (AST), al anine am notransferase

unldBksk ' i LR ] T con-on_ ,
(OEThea 299,300 LSRG SRR AN (O e sasapphic 508,
extract abl e nucl ear antigens. [0050] A "binding

dopef @pd) wrdepashyemisgndoctors epitesiat layercafsibieon $uypported by a base
exanple, a protein (a "protein" may be pol ypeptide or

i i ' rat Lipid, o mal | .
serR Bl feLor (At Al o R SERRENIR B gtieRbesy YU reference is
pr ot ei naceous bi ndi ng nol ecul e contenpl ated by the
madevern sepnicpadactoantbsioaty comwaar anthielfolywingdesutptidigprevious
retains binding activity. A binding nolecule may be

i £ ' t o.methods standard i.n the art to
prolst B PG Ry QTR B o R PGpractonsTh or Gver the base
I mmunogenicity, alter its effector functions and/or

serhinondvietdrtcs fevmdhtadn.| Thy substidte nbedyiobbe sémidddidticeitdbased, but
Such nodifications may include, for exanple, am no

i d sequenc di ficatiQons or expression as a fusian
e SR GRS FhEhth SR BT urebhReg ol cireutt
nol ecul es according to the invention. An exenplary
inchididignbu tmbidimited @b, hbild, AUSHE,idaksks g@lmké, cBRENICE and any
i mrunophar maceutical (SMP(tm). [0051]" A binding
mol ecul e.that is . "specific" for a target binds to that
OHTGSPBBPOW‘EWt%Pé%?&S % &‘etEFF&n any other target.
For exanple, a CD37-specific binding nolecule binds to
CD37 with a greater affinity than to any other target
40013 CD2{-inpesiidn & kbW @Emm@i R4t RfBIRES td theFfabres, which
with a greater affinity than to any other target~
1. Bl nding nol ecul es of the invention may have affinities
illusgate exemplagy @’é}%@dé}ﬂeatsmdoﬁf@ﬁgb@éfrwgmdﬂa refepeate numbers
about 104 M1 , preferably of greater than or equal to
in i : r r . I
e lis Bty IO F PER AT B Plard SRRl B S gmory
greater than or equal to about 107 M1 . Affinities of
elemgah 19} eenstrudtedhin adwoundarkeivith thairevesttionl Therdevice 100 shown in
preferred, such as affinities equal to or greater than
about 107 M1 , about 108 M4l, and about 109 M1 , and
about 1010 M1 . Affinities of binding nolecul es
according to the present invention can be readily
det erm ned usi ng conventional techniques, for exanple
those described by Scatchard et a!., Ann. N Y. Acad.
Sci. 5 1:660 (1949).[0052] Certain CD37-specific
bi ndi ng nol ecul es contenpl ated by the invention have
affinities for CD37 of about 0.5 to about 10OnM

~ i P, T T Y 1



three of the heavy chain CDR am no acid sequences
sel ected fromthe group consisting of SEQ I D NCS: 63,
w63007anéeied7- 69. I n a further enbodi ment, the i RECEAUS2D029051
i ncl udes a humani zed CD37-specific SMP pol ypepti de
conprising a heavy chain CDR1L am no acid sequence of
SEQ ID NO 63, or a variant thereof in which one or
two am no acids of SEQ ID NO 63 has been changed; a
Flfre Ay suppontedcbra sabstratesld). dDvarthe subsivhte SEQ B NGl layer

or a variant thereof in which one or two am no aci ds

of 5 h bgen. chan . and a_heayy chain
TR R el o e e el PR EneTaiet b Supetrate 10. The
_consisting of SEQID NGS: 67-69, or a variant thereof
firselattirode thearobe by saithisle AR dst B nRMHANSN@Ts t%%gs{eﬁ (W) in the

NOS: 67-69 has been changed. [0065] The 1 nventi ot al so
iy es ;hupani zed CD37-specific SM P pol ypepti des
111%%%??5”?& ’Enelnéast one anmino acid nodification in a

framework region (FR) selected fromthe group

consisting of: light chain FRL , heavy chain FRl ,

| [0g14] chaisecdiRRinddeaing khak 1 I % ia 42 i

heavy chai n FR3, Iigit;ﬁt'g chai n %ﬁfergﬁghﬁﬁavy cdzg;iF%r?" #%X.la‘lz 18
%%@%e' entfodi n%% the invention includes a humani zed

DE FIUI3tns Syep b be oxreseiadeortipneaidha firsfeelegtrade 12. In the

framework region (FR1) of the light chain conprises
illusteatedretbodeindn & ¢8R RN : i i

(El VLTQSPATLSLSPGE%XIT{%C?&el F O bloa lttion of the firgt electrode
12i E%enti on includes a humani zed CD37-specific SMP

PG pegdggsu RYierFiicagr ba mpithideysudhhes silicommitiide €5iNy); a

the ami no acid sequence of SEQID NGO 7 1
lovr @b EMKK PR T t.1. L1, anot her ]

embodi %S? t hg i nvenlfs‘%%ﬁigz%rnt%%?gg a%‘ul%rl}salﬁ%aggg CT; among

speci fic SM P pol ypepti de, wherein FR2 of the |ight
O&lﬂﬁé‘i‘%feﬁéﬁpri ses the amino acid sequence of SEQ ID NO

72 (WQKPGQAPRLLIY). In a further enbodi nent, the

i nvention includes a humani zed CD37-specific SMP

ohyeptA f@ ' onpri ses,.

BT e o B E1G e afer e HIFRESAE MO Sty o
(IV\X/RQ,\/PG<G_E\/\NG). I n yet another enbodi ment, the
chalepeenidemateriallaesy 18 i depnsirastiwGbaT tspein 42 andSdbd? the first

pol ypepti de, wherein FR3 of the light chain conprises

p N i . D.-NO. .74 . .
ele{ ST RS MALER B AR s repepapm- et
embodi nent, the invention includes a humani zed

lay apgthasexemipday dhapuiggpistet dodepositienefor thyed 18heclude

heavy chain conprises the am no acid sequence of SEQ

s . | Y SLKASDTAMYYCAR) . | n yet
o o R D B R 0 e BTG AR tiREAF Peeferably
CD37-specific SM P pol ypepti de, wherein FR4 of the

abavegiout fhaton Thertpy érsEscartia chitienel BEOHAISRSUERARE (e exBRDle
ID NO 76 (FGQGTKVEIK). In yet another enbodi nent, the

i nvention_inclydes a humani zed CD37-specific SMP
andé‘g%%exﬁ? BE* Ce%ﬁ’ﬂe%eé B R e ORpePeregNiagen ahick tntpl 18086 of the
the am no acid sequence of SEQ ID NO 77
atofnWERETd SONEEB)ent dlet@hisd | BB i
i nvention includes a ﬁuggﬁﬁfg%j@?%ggd specP%et( Ef‘?esﬁrgamum-
ol.ypeptide, wherein, FR4 of the heavy chain conprises
tell ]ﬂgg %ﬁeﬁ 8g TP ueieh duick Andimelatn@l castact with the underlying
(WGRGTLVTVSS). [0066] The invention further includes
humani zed CD37-specific SM¥® pol ypepti des conpri si ng
at |least one, at least two, or at |east three
sequence(s) of the light chain FR am no acid sequences
selected fromthe group consisting of SEQ ID NOS: 70,
72, 74, and 76. In one enbodi ment, the invention
i ncl udes a hunmani zed CD37-specific SMP pol ypepti de
conprising a light chain FRL ami no acid sequence of
SEQ ID NO 70, or a variant thereof in which one or

o NN~ 1 P~ '~ -—~ 1. s
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substituted with a serine; &8-1 scFv VH L 11S (CSS-YS)
H WCH2 CH3, in which cysteine residues were

weubstoiéed ed at the second and third positi onsPa@ris2006/029051
serine; &8-1 scFv VHL1 1S (CSC-S) H WH2 CH3, in
whi ch cysteine residues were substituted at the second
position with serine; &8-1 scFv VM 1S (SSC-P) H WCH2
WCH3 (referred to as TRU-016 herein), in which the

first elettrade 13 98a16sscthahabBat 1GF ARk dthht BEOMESHT ﬂhg'bia 42
or hinge regions are nutated to serine regldues an

c{jhe | euci ne at, position 11 of the heavy chain variable

adjerené the undembeingiirstelegirode 32.sOventhe garsaniyortellvdedayer 18
(SCS-S) HWCH2 WeH3, in which the first and third

i [ ' . i i : d 1.0
B e P 125 SRR R A Ho PR iy B R ifhent the
WCH3, in which the third cysteine residue in the hinge
layerdGoig abeuts s ttint and abeiitt 30% tal brriure; an@2i8 -absa ES00/ALthidkS
(SCC-P) HWH2 WCH3, in which the first cysteine is
substituted with a serine; &8-1 scFv VH L 11S nml gE

iS4 e -4 reqions i. .
oCARTY n e TPy ERTE 2018 BRI e thale Ol Wil taver 18, it
variable region is substituted with a serine; &8-1
sheyklba/andenst® drilypa th griekEatibA@HA3he tonaps cai bg akersdu Tor example,
IgA hinge with a wild type IgA CH2 and a truncated | gA
-8 L acki.ngt he carhoxy am no aci.fds GICY
th ql?c?é%h@e gl?—?:_:tihi aﬁf’rgés wbné_%veé:%? ?aby&ﬁ'&ﬂl sing | gE CH
regions in which the | eucine at position 11 of the
heavy chain variable region is substituted with a
sEPilAle; Qwer thren-tabfvdd/ldydr 2Gahd ghithiW iAGHR 4T GHBsecond
conprising an IgA hinge, a wild type IgA CH2 and a

ed-| n runcat ed | gA doymai n )
el e e ol s P B veshebIq esisbpetive material, and
Exenpl ary CD20-specific SMPs useful in the invention
is fumgsteheinShi Mustedted @thBodimenhe anti - CD20 nonocl onal
anti body 2H7 described in US Patent Publ. 2003133939.
and 200301 18592. The SM Ps include 2H7scFv-Ig or a

jyatiye thereof. Derivatives ijnclud t oxB- MHWI
ORGSR B fht T i T SpDARE e lse of
hi nge domai n; CytoxB-MHMA C, which conprises a
about htt&l aRd dameent ofNEss thalvict @Gbowh2 808 RIsb& € Tha Reded pulse
receptor with a nutated | eucine residue 234;

t oxB- | gAHWLHG conpri,sin rtion, of the human .

mﬁ%ﬁﬁ?%@% Iﬁ%@’a of gﬁ%?fggwﬁ@-?ﬁ}ﬁﬁﬁfqﬂ@mb%{w%ﬂw layer 18 in a

scFv-llama 1g@ , conprising the |lama I1gd@ hinge and
high-CHEarieghedSphall statd-VA kbepwst 8E8bo@ONTPr VS hAd atdd@rent of less

|l ama | g& hinge and CH2CH3 regi ons; 2H/ scFv-T1anm

| 9G3,. conprising the |lam | gG hinge and CH2CH3 ‘
tharpes gt QM}S el sﬂmﬁ%pﬂ?ﬁessgtaauz@smd@,st a powiigre pf the

all three cysteine residues in the connection or hinge
teli@QIANSy 1B [EWiALGHe 14c398]; ? wild type

CH2 anﬁyC}B donagns? %ﬁwqggﬁélﬁﬁif %%%f?gﬁﬁthich t he

first two cysteine residues were substituted with

serine residues; 2H7 scFv MIH (SCS), in which the

IOV aFlGOn2APC pre @oneseclional wighstoftawveterdepicting thee

residues; 2H7 scFv MIH (CSS) WICH2CH3, in which

j j i he cond ;an
forfldH AnE H LR el BT8R SHGHLRE ftn LS BRE Ptifiment of the

(SSS) WICH2CH3, in which the |eucine at position 11 in
the heavy chain variable reg on is substituted with
serine; 2H7 scFv IgA hinge-1gGlL CH2- CH3, conprising an
I gA hinge region and WI 1g@ domains; 2H7 scFv | gA
hi nge- CH2- CH3, conprising |IgA hinge, CH2-3 regions;
2H7 | gAWH | gACH2- T4CH3, conprising an | gA hinge, a
wild type IgA CH2 and a truncated |1 gA CH3 donmain
| acki ng the 4 carboxy am no acids GICY.[0082]
Derivatives with nutations in the 1gG CH3 region
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| yophi li zati on and reconstitution techni ques can be
enpl oyed. It will be appreciated by those skilled in
woheo7anéiep hat | yophili zati on and reconstituti orCtask®ad29051
to varying degrees of antibody activity |oss and that
use levels may have to be adjusted to conpensate.
[ 0094] Dispersible powders and granul es suitable for
preparati on of an agueous suspension by the addition
inwéntien.eNogparicdkar tondemsis regeired ipoitiydof theagtivit descrWedherein,
a dispersing or wetting agent, suspendi ng agent and
one, or r reservat.ives. Suitable dispersing or _. .
Xt 1o PO IR Ba R e Qe e e et o rior &rtiogenpacprdiagly, while
by those al ready nmentioned above. [0095] The
the angend b;ﬂbWﬁeQiesbﬂiBé’d ngéﬁ@ﬂgﬁ’féﬁ&n@ﬂ ﬁ‘h@§1§‘ecific order, the order is
formul ati ons can vary widely, for exanple fromless
t han about 0.5% usually at or at |east about 1%to as
eXgigHamEonly a5 erioRaRitered dheesived. wiithowgh &ae farmedion of a single
primarily based on fluid volunes, viscosities, etc.,
méfoa RSN SibwhSit BRGG I %5]%1%9&%(? fhat the memory element
adm i stration sel ected. Thus, ypl ca
har maceuti cal conposition for parenteral injection
105 San demerag@ogy elemensinanmriayndf metmrylederbaffsewidch can be
wat er, and 50 ng of antibody. A typical conposition
[ ShS i nfusion could be nade up to contain
foé%%dﬁ$§&%¥ sterile Ringer's solution, and 150 ng of
anti body. Actual nethods for preparing parenterally
adm ni strabl e conpositions will be known or apparent
t B0RBbs eAsishpwady RIG.1PA, ar substrdteat @isdedtallyhevidedroAe indicated
detail in, for exanple, Rem ngton's Pharnmaceutica

j . i Shi n Faston
g e Sy R P R RS B B ST ST BN Pt as o
the range of 0.01 ng to 1000 ng per kg of body wei ght
suppprtapdmigurans srkndvad @6thelane. phfirstresediatieglayer 11 is formed
conpositions may be in the formof a sterile

e I NOUS, S ensi on i spersio
ovE PR TR B B e8] PO T T PR e BRI B ayer 11
of sterile injectable solutions or dispersions. The
A saeopdrinsdatingaye 1ds foinadd dvactberfiisheeti@od 82 K Thwirst
art using those suitable dispersing or wetting agents

indléhi 3¢ BT St e a9 Rt SlarRtion mmyh Pew pangalaung layer 14
sterile injectable solution or suspension in a

camba stliwonmifréde atlewadielecate eqistdt temdidria@tr ctheSQliv®M insulators
for exanple as a solution in 1,3-butane diol. The

carr. can be a sol vent di spersi on medi ym

kngii e 46" APdrmay Brpanciy any TeeRisRomowBIS e pttor
exanpl e, glycerol, propylene glycol, and liquid
pol yet hyl ene glycol, and the |ike), suitable mxtures

t[oeRHof , Ay et EiOFIG.2BRaRg8 12 $s &RMEd, At iABRInsOboNi C
sodiumchloride solution. In addition, sterile, fiXed

ojl.s, are conventionally enployed as a solvent or
Ph@@ﬁ@ﬁ%ﬁﬁ@ e?ﬁ?ur%whm%leguwm thasecond dnsulpting layer 14 to

oil may be enpl oyed includi ng synthetic nono- or
exjsbg a\’?_@fﬂdiiﬁo% thFir§ddbdtk Qe 13.80 ﬁoﬁ%ﬂ?,sth§ Y& %?ﬁaﬁ’ bfiefid partially

acid Tind use in the preparation o nj ect abl es.

[0097] In all cases the formnust be sterile and nust
threugh|the firsteelediendsxtZnt that easy syringability exists.

The proper fluidity can be maintained, for exanple, by

the use of a coating, such & lecithin, by the

mai nt enance of the required particle size in the case

of dispersion and by the use of surfactants. It nust

be stabl e under the conditions of manufacture and

storage and nust be preserved agai nst the

contami nating action of mcroorgani sns, such as

bacteria and fungi. The prevention of the action of

m croorgani sms can be brought about by various

. e - .



factor b binding protein Il, transformng growth

factor b binding protein Ill, tunor necrosis factor
woeoEmierdt ype |, tunor necrosis factor recept 8CTHUER®G6/029051

I'l, urokinase-type plasm nogen activator receptor,

vascul ar endothelial growth factor, and chineric

proteins and biologically or inmunologically active

fragments thereof. [00107] Exanples of

cloeap} heAaphuwincindJENLE, & goi@anahedl@asds &eendsagihted over
i nclude, but are not limted to, alkylating agents,

suc s . nitrqogen nustards (e.qg., nmechloyetham ne,.
the 56%3??&%#%?&9 el s¢cpp: flﬁ?ﬁléel,”‘g ARYesHA Al withdn the via 42.
chl oranmbucil); nitrosoureas (e.g., carnustine (BCNU),
Fob@aushi d18hé Eeniv@i el aiaUS TBe aldehpils
et hyl enei m nes and nethyl-ne?gngﬁgg%ﬁg%g., QShaibyany
triethyl enenel amine (TEM, triethyl ene .
suitablepneidiodo ridie lagey thisdeapay haging aéxgkeessyof abpuhdofA.
(HW altretamne)); alkyl sulfonates (e.g., buslfan);
and triazines (e.g., dacabazine (DTIC));
obosEet 2R H-tdRriRHeDeRS0 fs(fbhﬁgégv@r ﬁﬁ@g&gﬁaﬂiﬁngtelluride layer 18
nmet hotrexate, trinmetrexate, and penetrexe
(mu]ti-targeted antifolate)); pyrimdine anal ogs (such
ang svishir thervoa Aac The dazardp cahihedovaed byanyisuitable method, e.g.,
gencti t abi ne, cytosine arabi noside (AraC, cytarabine),

i i dines. i ovtidi Ny _
phISeREah Ry R0 Endpteal SapLE RERTRANY G Mhutiering,
azat hi opri ne, 2'-deoxycofornycin (pentostatin), .
amemgt ¢thehjathoiguesnyllhedayerrid i Ebinided hatingea tiickress of about 500 A.
phosphat e, 2- chl orodeoxyadenosi ne (cl adri bi ne,
2-CdA)); Type | topoisonerase inhibitors such as
ot hgc| t. . | [ CAR. t.ur a
PR ot o eI s AR s E P B Aol A R SR 20 ama
and teniposide); and vinca al kaloids (e.qg.,
withinthe yia 4%{o formca seondeslecrute2q oFistikirrte dthe findtieldotte 12, the
anti biotics such as actinonycin D, doxorubicin, and
cl n; | ch,as . .
co A LA SRR BES TS S PR g ang pterial suitable for a
br onodeoxycyti di ne; pl ati num coordi nati on conpl exes
cosdiedtiveeselectspd e fomexanaplepplragstem. Iartte d@dtratbdtentbiodiment, the
substituted ureas, such as hydroxyurea; and

t hylaydr azi ne derivativ such as N net hyl hydrazi ne
Iay%fﬁ iﬁ/’ éghgi B?eopg?lﬁgzqs}j@]f%gﬂ%‘f' Non-limting exanples
of chenot herapeutic agents, radi otherapeutic agents
and other active and ancillary agents are al so shown
i[A025]b] eAdditibABL prdcedbiky Isedpsn@nagepdrforiiaéd)fet eraplechs
Ni trogen nustards Antimtotic drugs nmechl oret ham ne
cvGl ophosphani.de | fosf am de, Ta es nel phal an , .
forlatHl e ME R G RuelEeT CNFHEY OIS e v BRU (e Logic
(VLB) Nitrosoureas vincristine carnustine (BCNU)
cirdiiBg/, ediienenpfidis) éctgzlo@ QD tHerRnes§(d1dmeAPT®RS @48hart, as is
senusti ne (nethyl - U) estranustine”estranustine
hosphat e Et hyl enem ne/ Met hyl - nel am ne
knoywny1githg AEnenel ani ne (TEM Epi podophyl ot oxi ns
triethyl ene thi ophosphoram de etoposi de (thiotepa)
t eni posi de hexanet hyl nel am ne (HMWM al tretam ne)
Anti biotics actinmomycin D Al kyl sul fonates daunonycin
(rubi do-myci n) busul fan doxorubicin (adria-mycin)
m t oxant ronei dar ubi ci n Tri azi nes bl eonmyci n dacar bazi ne
(DTIC) splicanmycin (mthram8&in) mtonycinC
Anti net abolites dactinomycin Folic Acid anal ogs
aphi di colin methotrexateTri netrexate Enzynes
Penet rexed L-asparagi nase (Multi-targeted antifol ate)
L-argi nase Pyrim di ne anal ogs Radi osensitizers
5-fl uorouracil metroni dazole fluorodeoxyuridi ne
m soni dazol e gencti t abi ne desnet hyl m soni dazol e
cyt osi ne ar abi nosi de pi noni dazol e (AraC, cytarabine)
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adm ni stered as well as the characteristics of the
di sorder being treated. In exenplary treatnents, it
woaymacwecessary to adm ni ster about 1 ng/ daypPCcalseios$29051
ng/ day, about 10 ng/day, about 20 ng/day, about 50
ng/ day, about 75 ng/day, about 100 ng/day, about 150
ng/ day, about 200 ng/day, about 250 ng/day, about 500
ng/ day or about 1000 ng/day. The doses may al so be
alo6] st ElGd fimstdicsm preicgdsor o steme3(@aihimt incRided adASRory
of about 0.01 to about 50 ng/kg. In a rel ated
. Lhent, the bindin | ecul e may be admi ni stered,
cirfROAROER. p heoRy CEhet, BiBiembloy S oo B om0 whish
anaddi ti onal enbodi nment, the binding nolecule is
indddesasteastashd memod) sRerRéntal : i i i
about 0.15, about O?S, abou?m¥§g$uggggfﬁg€H%%gS?ﬁfgnanuon'
Tabout 30 ?g%kg.(boo .15] These conpositions may be
hs RFORFSSPEFEICTPOY, whigh @nder dobexampleup copipsitaiosystem, generally
St andard dose-response studies, first in animal nodels

coipiseB 8rehBalhidH v | o
B At oot ety LR (CP) LR 0% WiBloriPaRRGRa digica
.[001 16] The adm nistration of the binding nolecule
Slg@éﬂﬁ&qeﬁ@nc’ﬁ@%}% peegranmwablecdipitablogid devioes, bxhidh communicates

| east 20% after a single dose of treatnent. In one

iR sl ' L8, decreased by at.
B R P /S B es BB 4 B 553 B i SR Om ftie 48

60, about 70, about 80, about 90 or about 100% B-cel
copapuricaten with thef CREB4dovar dheis 352 $epical lp Heeughe Breafirl

count below the lower Iimt of the nornmal range.
co T&ﬁ%ﬂ recovery is defined as a return of absolute

B-cell count to either of the follow ng: 70% of

subj ect's baseline value or nornmal range. [001 17] The

adm ni stration of CD20-specific binding nolecules also

@&t s Inithe nasenefexicampptersisteim tha ptocutarsyBte@@BO0 may include

subsets. Apoptosis refers to the induction of

eath _of cel.l ni f.ested and,.
peltp AT INFIe gk #72HRRRY ffiive aPF Ao ookt diss (CD) ROM
fragmentation, formation of nmenbrane vesicles, or
drize 866,avhivh a$o cenhrareatt witld CPONBOS bV érahedfis@52 38@Hory circuit
by annexin V staining. [001 18] Further, the

). ation _of hkinding, nol ecul.e conpasjtigns of the
4 PuRteR 1o Birerl B A B et VR P e s memory
di sease or disorder being treated. For exanple, in

arrppB0Ehbsingf ftdedse dnbynerherialesictht 400 Rbddrtifng idth@NBvention. If
aspect the adm nistration inproves the patient's

condition by a.clinjcally. significant anpount [e.qg.,
desiiekl HrRCprly SGHitCHS Tea be sembnedwitfutleiggessor, for example.
Prelimnary Detection of I|Inprovenent (ACR20)], and/or
CPUrB44nhf @¥ieighdtint@drablifeiréuit.ender and swol [ en joint and
20% i nprovenent in 3/5 renmai ni ng ACR neasures (Fel son
et al., Arthritis Rheum 1995, 38:727-35). Biologica
ﬁgﬁ%ﬁreﬁﬁgo% i rprovenent in an RA patient after
i stihg@beNe desettion and dravingsare ontptebe comgidered
bi ndi ng nol ecul es i ncl ude neasurenent of changes in
illustrh@teé BE ARt Whi ' -
e Dk flony oo Glsy ohipl A0 s Fftuef M gvantages
TNF- a, IL-1, interferons, Blys, and APRI L. Cytokine
of the prefent inyentiond Mdoddicatidn eed Bibsttutionsntoepscific process
decreased activated T cells. In RA patients, markers
rel evant to bone turnover (Bone resorption or erosion)
are neasured before and after adm nistration of
CD20- speci fi ¢ bindi ng nol ecul es. Rel evant markers
include, but are not limted to, alkaline phosphatase,
osteocal cin, collagen breakdown fragnents,
hydroxyproline, tartrate-resistant acid phosphat ase,
and RANK |[igand (RANKL). O her readouts relevant to
the i nprovenent of RA include neasurenent of C
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detectabl e clinical and radi ographi c evidence of
di sease and di sease-rel ated synptons, all |ynph nodes
woave/metsar ned to normal size, the spleen has pegnss®ed29051
in size, and the bone marrow is cleared of |ynphoma
[00131] An unconfirmed conpl ete response i s obtained
when a patient shows conpl ete di sappearance of the
di sease and the spleen regresses in size but | ynph
conditmshadestrR@uesS@e Bymaae Svithaa flto'?ﬁ tI}i’é’ﬂﬁnt and scope
marrow i s i ndeterm nate. An unconfi onpl ete
cesponse neets and exceeds the crlterla for partia
° F}é‘“sﬁﬁ'?g’é INKENHOBy 419CoFEBEbM doe inyepsipnARBOkE e considered as being
reducti on of at | east 50 percent in overall tunor
linhies By thé t l
3 sgr i 08%33 cﬁs@hhgbn%hgacﬁ%g\?ggﬁ\bﬁt ?se&rﬂyqﬁ}ﬂ?teg %ydche scope
yperproliferatlve di seases and are readily avail abl e

of the apprndesiclaimski || in the art. See, e.g., Cheson et
al., CHn Adv Hermatol Oncol. 2006, 4:4-5, which
describes criteria for assessing CLL; Cheson et al., J

Cin Oncol. 2003, 2 1:4642-9, which describes criteria
for AM.; Cheson et al., Blood 2000, 96:3671-4, which
describes criteria for nyel odyspl astic syndrones.
[00133] In another aspect, a therapeutic response in
patients having a B cell cancer is nmanifest as a

sl owi ng of disease progression conpared to patients
not receiving therapy. Measurenent of slowed di sease
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, |ynphangi ogram MRl
PET scans, ultrasound, and the like. [001 34] It w |
al so be apparent that dosing may be nodified if :
traditional therapeutics are admnistered in

conmbi nation with therapeutics of the invention.[00135]
As an additional aspect, the invention includes kits
whi ch conprise one or nore conpounds or conpositions
useful in the nethods of the invention packaged in a
manner which facilitates their use to practice nethods
of the invention. In a sinplest enbodi nent, such a kit
i ncl udes a conpound or conposition described herein as
useful for practice of a nethod of the invention
packaged in a container such as a seal ed bottle or
vessel, with a | abel affixed to the container or

i ncluded in the package that describes use of the
compound or conposition to practice the nethod of the
i nvention. Preferably, the conpound or conposition is
packaged in a unit dosage form The kit may further

i nclude a device suitable for adm nistering the
conposition according to a preferred route of

adm ni stration or for practicing a screening assay.
The kit may include a | abel that describes use of the
bi ndi ng nol ecul e conposition(s) in a nethod of the

i nvention. [00136] The present invention also
conprises articles of manufacture. Such articles
conprise CD37-specific binding nolecules or
CD37-speci fic and CD20-specific binding nol ecul es,
optionally together with a pharmaceutical carrier or
di luent, and at |east one |abel describing a nethod of
use of the binding nolecules according to the

i nvention. Such articles ofioranufacture may al so
optionally conprise at |east one second agent for

adm ni stration in connection with the binding

nol ecul es. [00137] The present invention also calls
for use of a conposition conprising a CD37-specific

bi ndi ng nol ecul e or CD37-specific and CD20- specific
bi ndi ng nol ecul es in the manufacture of a nedi canent
for the treatnent or prophyIaX|s of a di sease
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nodi fied hinge region. TRU-016 exists as a diner in
solution and the diner has a theoretical nolecul ar
woebghticied approxi mately 106, 000 dal t ons. [ 001PeY/USei0at29051
RNA fromthe &8-1 hybridoma was isolated using Trizo
RNA (G bco) reagent according to the manufacturer's
instructions. cDNA was prepared using 5 ng RNA, random
prinmers and Superscript Il Reverse Transcriptase
(@ BCO BRL). The vari abl e ¢qmmms were cloned using
pool s of degenerate priners for the different nurine
MVi8029] VHAgeNREs tlatthbd @8 nehgnd desindd & @?%t@&eﬁmét%s Patent of
&8-1 hybridoma were cloned into PCR 2 TOPO cl'oni n
gﬁvors Inyitrogen) and DNA fromtransformants with
the tatepdsti nserts was sequenced. Heavy and I i ght
chain variable regions fromcorrect clones were then
used as tenpl ates for semﬁng PCR anplification of a
X811 Agﬁgnkﬁ'@ggné g the VL-VH orientation
with a 15 aa gly4ser)3 I|nk r. The anti-CD37 scFv was
attached to a nodi fied human 1 gd@ hinge, CH2, and CH3
dOﬂHIﬁ§1F§ elediaglei e 1A). In order to ensure adequate
expression by nanmalian cells, nodifications of the
vari abl @haﬂ@%&ﬁ&e @@fn?r%ﬁ{ 1t1§sq: Ja g e BhAQWELa er gver
significant Tncrease preSS|o by manmma
cells. Specifically, a leucine was changed to a serine
at postheiftsat dlectséde;he scFV. The predicted mature
peptide is 473 am no acids |long. [00173] The
pol yn | 16 and he am no
ol o SEEC ARIRBRENE EN50 O phdts it el gl T
SEQ ID NOs: 1 and 2. [00174] TRU- 016 was produced by
r econtapen thhktalebhhoigenidei layer chhprsiaghtarsdlkirideyar y
(CHO rmamal i an cell expression system Transfected
CHO ce uce t re.cu red in a
bi or eaAc eCP}‘ggl dfocbvr 3 %F‘V ‘dt ei ®¥RU- 016
SM Ps were purlfled from CHO culture supemat ants by
Pr d2.ei Theédnhidnyi diymeht ofdhiog 1 pfalivherWsinfisridRBan a 50 ni
rProtein A FF sepharose colum (CGE Healthcare rProtein

A Seph FF, Cata 72 0974- 04
et || DPARE sy S oSGy frst lechplaadle i within fhe

col umm vol unes(CV). The cul ture supernatant was | oaded
to t hensiladingilay; fdRhenahe phase shatige Mhtedidl 14w ! at e
of 1.7m s/ mn using the AKT Expl orer 100 A|r (GE
healthc AKTA EE§4orer 0 Air, t.al og

18- 1405 e metalichalcRgenidg lawsrarsiv ﬂT‘RL‘ﬂ"BlG The
col um was washed with dPBS for 5 Col unmm Vol unes (CV)
then Ik Me?%el@r% &Q‘lélmpﬂﬁef@iﬁttﬁe REbPering@nd
then with 25 nil NaCl, 25nM NAOAC, pH 5.0. These
washi ng steps renoved nonspeC|f|caIIy bound CHO host
cel | phatesiantayer bas arhickpess of lassthesiaiequahte about

contribute to product precipitation after elution.

[ 0017 om the
col urr?tﬂ O\?\A-I% %t Eﬁ%ﬂ%@ 9% Y}lé%ﬁ?)‘%egt ﬁ?éfi%ngfe?&gg ions of
the el uted product were recovered and the el uted
product was then brought to pH 5.0 with 20% of the
eluted volune of 0.5 M 2-(N- Morphol i no)ethanesul fonic
acid (MES) pH6.0. This eluted product was prepared for
GPC purification by concentration of the sanple to
approximately 25 ng/nL TRU-016 and then filter
sterilized in preparation for GPC purification.
[00177] Purified protein wagithen subjected to GPC

si ze excl usi on chromat ography (SEC) to achi eve further
purification of the TRU-016 (diner) nolecule from

hi gher nol ecul ar wei ght aggregates. Using dPBS, an XK
50/ 100 colum (CE heal thcare XK 50/100 enpty

chr omat ogr aphy colum, Catal og # 18-8753-01 )
containing 1 L of Superdex 200 FF sepharose was
eqU|I|brated at 12 6 n1s/n1n (380n1hr) for 1 5 colunn
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i ncubated 45 m nutes on ice. Sanples were centrifuged,
washed in PBS, then fixed in 200 mM 1%

woan@foeéisal dehyde in PBS (#19943, USB, C evel ardT/US2006/029051
Ohio). Cells were analyzed by flow cytonetry on a FACs
Cali bur instrunent using Cell Quest software (BD
Bi osci ences, San Jose, CA). [00192] Each anti body
showed dose dependent inhibition of binding,
i nditcaThemarhaty eleinenhef aairadyivdertieshedndrhogy t o an
identical or closely related epitope. A different

pot ency, for .inhibition.of bindi.ng was. observed for
each antrBEodge %éﬂjieﬁ]%@ k@,\ﬁegt%gélrgq{gsqgfad}qg§§atp EGEIS of

bl ocking activity of all nolecules tested, while HHL
gave aturrahiesfiess thaa drewetit 260 flaocki ng activity, and
WR17, | PQ24 bl ocked better than MB371 ; but showed

| es fective blocking. than the other two unl abel ed
mol 2cul R MY dement phaom B, pihereinithe srereryanal ysi s
of blocking activity, a simlar series of experinents
was peslbRichs ¢ohiibirEd 1y BE kELbE ,’c&%%cc}r@f Q8&i8hce stat

anti bodies were tested for their ability to corrpe?e
with one another for binding to the CD37 receptor. The
r esul t@SINg @ravEFREY ©f dsssdhamenakout 380euhesul t s obt ai ned
in the blocking studies for all the nolecul es tested,

i ndg dadd j . . [ bodi es
and TRU 0TS e Emene SR R A T thetiy D

epi topes. Exanple 3 TRU-016 is Deficient in Binding
Clq arflement isgronfigured thbaseset t themepbrdreetistAntd vat i on
Pat hway [ 001 94] Experinments were perforned to explore
why t el kls to nediate

signi W%tgrﬁéﬁéegﬁogéaggogggn%fktefﬁgm dependent killing of
B cell targets. One possibility was that TRU- 016 di ner
shols Thedmestbilyi aletinagt ofoclaionponhatein die triven@ynpl enent
cascade relative to normal human 1gd@ antibody. Thus,

experi .per { d t termne if TRU. 016
act | Vég?%g{gﬁwe*ge% algg e fonﬁ%fﬁflqg%@%ﬁrggﬁ@t&f‘%ﬁmﬁt hway
by | ooking for TRU-016 binding to C1g. C 1lqg, is a
subuniusing atvioktage df ebaytme1ZV0pl ex that activates the
serum conpl enent system and is the recognition
corgonent of the classical. c ement. activation

pat 'Waply%e If‘ﬁﬁ'fgg]dﬁﬁmb?%%ﬂg‘? hﬁﬁeé‘% thphass gfed as
previously described (Cragg et al., Blood 2004,

103: 2 38e?ial Blyer Boirghrlsks gRandsuBi-tdldsdd.n | scoves

medi a (#12440-053, G bco%l nvitrogen, G and |sland, NY)
vv|t9h serumvvege | ated .in 96-well V bottom pl ates
at 5 FIREY eremanfehplaim bavherejpthe phasgisheage wi t h
reagents for 15 mnutes at 370C, and nornmal human

ser umnd¥eifial Adr hds a GhicRféss@hBout SENAD ego, CA)
diluted in IsCoves was then added at a volunme of 50 m
to ea%h wel |l for_a final concentration of 10, 5, 2.5,
orl0 | Ahegnemeny elesnenh of dlaimy 1 whereimthti meteds added to
the control well. For cobra venom factor (CVF)

exper i-ABR ; onpl enent
sanpl es a?gez%ﬁgﬁ?}?s E@%%%@S%g%%g{wg% m nut es at
370C prior to addition of serumto conpl enent assays,
ard- t Hbednemory rlepferdaf ghaitmyl, drerairconmbvebothost thben
maki ng sanple dilutions. [00196] The cells plus

conpl [ re jncubated for an additional 5
i nut S SSRAY e S 1i8EeERn "Col 0 Pes
(#14040-133, G bco/lnvitrogkh, Gand Island, NY) via
centrifugation and resuspended in 100 mM of PBS. Fifty
m fromeach well was transferred to a second plate
for second step control staining. Both plates were
stained for 15 mnutes in the dark on ice wth either
FI TC sheep anti-HU Clg (#C7850-06A, US Bi ol ogi cal,
Swanpscott, Mass) or FITC Sheep 1gG (#1 1904-56P, US
Bi ol ogi cal, Swanpscott, Mass). Sanples were washed,
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bi nding to Ranpos cells. Al of the fractionated
nol ecul es bound to CD37 with simlar binding curves
wexeEpieciad t he hi ghest concentrations tested, wrOeUS20060629051
HWV mat eri al exhi bited better binding (higher
fluorescence intensity) than the pA standard and the
di mer peak forns. [00209] Experinents were al so
performed to determine if the TRU O 16 SEC fractions
exin.bi A eflehiof gflgptcohwiﬁg;of functional activity such
as CDC and Al nmedi ated target cell killing. The
graph shown in Figure 5B indicates that only the
pur i f iBUTRkYRA MEMOXY eleftentsmtleast sneanemghy f i cant
| evel s of CDC activity against Ranbs B cells using
human goeheMAbrisiHe PA standard exhibited sone CDC
activity at higher Concentrations, while the diner
peak formshowed very little or no CDC activity at all
concerit fizst elpstrodest ed. [ 00210] ADCC assays were
performed on serial dilutions of various TRU- 016 size

fractip | . . afr d
numan ot e BafRSirg pites? rhghed pRla o Rl
were present in wells at a final concentration ranging
f r om IBe figétrdledtoodHng/ Ml _ as indicated in the graph
shown in Figure 5C. Each data series plotted a

di fferent, K SEC fracti at the titratiqgn ranges .

descr ARG TETpICREPElaBhn &% she bt Aled HiRria g
versus protein concentration. Al of the SEC

subf r dayérptiss mietellchidicogenide lgﬁ\ers‘cbm}ﬁiﬁt{iﬂg tirMallaEide?
fraction, and di mer peak, nedi ated potent,

dose- dependent A agai _nst AB target.cells. Simlar
resul tasﬁ"\ﬁg]?g e&l’ﬁ?’%& fRgimeds ﬁgaiféﬁggldc‘-‘éw%f' as

| abel ed targets (data not shown).Exanple 5 Production
of1 AROmepray fdreayPbidhing 1 VoV REtR tHOAAddt one
CD20-specific SMPs are described in co-owned US

Pat ent Publ i Cf\ti ons. 2003/ 133939, 2003/ 01 18592 and
2005/ G18BOES eleppent further compaisesan ipyulaingloyer opeti fi c
SM P, TRU- 015, is described below [00212] TRU-015 is
a_r econbifRadledtPotd aed BURNitHTh B fstliRidy IBP@E;G' n that
binds to the CD20 antigen. The bindi ng domal n was
based on a_ publicly avail able human CD20 anti body
sequeri¥gereith haphafehansnmaterial lapemapeddhe metehe
effector domain, the CH2 and CH3 domai ns of human.
e ,chta&bgeﬁfaeqaygdﬁe'@ﬁhfﬁ%ﬁeh}igge region. TRU 015
exi sts as dinmer“in solution and the diner has a
theoretical nolecular weight of approxi mately 106, 000
dal4 onldre memap @t ofddaise fdenberesn fudpseTRaNga 5 and
the am no acid sequence of TRU-01 5 are respectively

set o .0 » [ r i to
the amrastabig ot Sana e atess (G PealiTh e
TRU- 015 conprises the 2el2 | eader peptide cloning
sequer®g A nbam adeof Hui dis atlj@ent thedfi2tlentrodae
anti-human CD20 |ight chain variable region with a

| ysi newto serine (VHLA1.1S).am no acj,d substitution at
r e%’ dﬁ%‘ef?[‘eﬂ%’r? ﬁégva#l%%lpielie g ﬂ}ﬂ i R FEEFP%@& ed
at position 34; an asp-gly3-ser-(glydser)2 |inker

begi nii$ oonfiguredsio®easet 89a fivstirbsibh@ick sRkeusidgd ng an
additional serine at the end to incorporate the Sacl

restriction site for cassette shuffling; the 2H7
nurinémﬁﬁPﬁszﬁﬁﬁﬁ@iﬁba Odkdi n vari abl e region,

whi ch | acks a serine residug3at the end of the heavy
chain region, i.e., changed fromVTVSS to VTVS;, a
human 1g@ Fc domain, including a nodified hinge
region conprising a (CSS) sequence, and wild type CH2
and CH3 donmai ns. [00214] The CHO cells that produce
TRU- 015 were cultured in a bioreactor using
proprietary nmedia. TRU-015 was purified using a series
of chromat ography and filtration steps including a

. o "



cell line used was BJAB. The specific killing observed
for each conbination was greater than either single
woeeag@néieal one at the same concentration, indi eariusgno6/029051
that the CD20 and CD37 targeted SM Ps augnent the
killing nmedi ated by the other, although the
augnentation effect is not conpletely additive.
[00228] Thus, TRU-01 6 can enhance CD20-specific SMP
or 16D20h& RRGhbiCardily bP el ABGYHERGh 3he thdthbly s1gmeht B
cells. [00229] “Initial experinents to explore the
effects of combinations of TRU- 0 16 with
CD20- discertighrechtq brertde the fisstdesistgneeistate dsingrani ne
the relative anmounts of each reagent to use so that
CDC sy. &oﬁg% tectable. Ranos cells were
suspenﬂ%g%én I tqgﬁTRu 016, Rituxan, or
-conmbi nati ons of these reagents were added to the cells
t 017.helh¢ nemenyrareay ohclaind 2j whieosin dle imenforyuelemeft
Bi ndi ng reactions were allowed to proceed for 45

. 3 . . a hi .
free 1BeBbhBhrid PR tEp L PEL BRaRRE IR SR bRoB
10% NHS. The cells were incubated 60 m nutes at 37C.

I n expanrertrifdessithan orabbiig28EUASA-C, cells were
washed by centrifugation and resuspended in staining

medi a gont ai ni ng0. 5 ng/.nL_propi di umi odi de (P,
Lt & R bR e BFoBen 1R beinN g meSony gt o
i ncubated 15 m nutes at roomtenperature in the dark

pri or iteoAfighial ® Byrdsboty thitfRsElesktditeReatd using a
FACsCal i bur and Cel | Quest software (Becton Di cKl nson).

[ 00230] ,The e highly purified TRU-01 6 di mer peak
is a p‘%fl]rltagﬁ’égio BFlgihVCDC when used al one, as shown in
Figure 18A by the flat dose-response curve even at
high coeeRbicy 288y ofdsaiie WRERINkLEphLE dRagent s
were efficient inducers of CDC activity, non
saturating, apounts of the CD20 directed reagents were
desi raTBP’%eqail%’@ﬁ‘éﬁaﬁ&tthkﬁkné&Sp‘éfra}h?@ﬁ@QQAso that syner gy

bet ween the reagents could be detected. Fromthese

| 0.1 AhSHdH S arkRPoGHRN 12" PHBeiR thd ﬁﬂ&%@mﬁ@@sen
for conbinatioh experinents was 0.5 ng/nL or 2°ng/ nL
TRU-01 6. The concentration of Rituxan was usually

0. 04- CNBETI lajier seryuises germeniumdelieridet i vity in

singl e reagent CDC experinments. In some experinents,

t C OF IR | : constant at
ah%dbopti rrtglhﬁi %ggﬁ{?%%?g\%%ﬁ% tﬁee %%h%ent ration of
TRU 016 was varied to explore the mnimal _|evels of
CD37 dhaasgedidedaygenhas @ thitkmeass 06 abbeerifeAaugment at i on
effects on CDC. Thus, TRU-016 alone fails to nediate

A . 31] +Fi 18B
e EpeRia B ES: it To RE0im bRYEY bbb
negative) observed over the titration range indicated

(0. 06-firsbamd sedgndvdlectréridsioommpiise tus@tedl. one or in
conbination wwth TRU-01 6 at 2.5 ng/nl. Rituxan, when

u a_range of suboptinal doses for killing as a
sis%l ?‘é’é‘é ?gfe%ﬁ{f%ﬁcg T¥R% | evel s of CDC activity
at each concentrati on when conbi ned wth TRU 016

(Fi guraeprbdEgsor;ed etion of Clg fromthe reactions
results in the elimnation of all CDC activity
observed (Figure 3B). [00232] In Figure 18C, sanples
were al so incubated with FITC anti-Clq for 45 m nutes
on ice prior to analysis byi4low cytonetry. Lynphocyte
gati ng was on conprom sed cells. The percentage of
cells in this gate increased with increasing R tuxan
concentration, and the relative MFl for this

popul ation of cells was graphed. Figure 18C shows the
results of a CDC experinment where the sanple reagents
were mxed at the followng ratios: 0.5 ng/nL for TRU
0 16, and R tuxan concentrations ranging from 0. 06
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t herapy was not as effective as each single reagent at
a hi gher dose. [00244] These data indicate that TRU- 01
w0 2001aneiey, when used in conbination with rituramuar006/029051
the appropriate doses, will have greater efficacy in
treating patient tunors than rituxan therapy al one.
Exanple 11 TRU-01 6 Reduces Tunor Vol une and | ncreases
Survival in a Miurine Tunor Xenograft Mdel [00245]
Mouse J HEh e RCTI T Y=1g usi ng
nude n%ce (?—éf@%%@g%%ﬁ%gﬁié?or Egﬁértﬁgﬁgﬁﬂ%urmr
lines. Three different studies were perforned based on
t unor MppINelemanbeosprisingt the tine of treatnent
with the TRUA01 6 or other test reagent. Ranpbs or
Daudi r .were grown and (5x1 06) cells were
i nj ecte{e pgs%l?g)%%dzg%éousl y inthe right flank to
i nocul ate each treated nouse with the tunor. Nude mce
wer e a gempanium-tedleidplayerover thedirsoeltetdodet o gr oups
based on tunor size/volunme. In the first study, for

each trgatngnt. oup, 12 mce wth a an, tunor vol une
of 155 SAFTHIGINER puEh Mo a T Hiedey 8
intravenously (1V) at days O, 2, 4, 6, and 8 with one
of t hea $ebohdwileg@rodagaitthe tin-felyiidelaye00mg/ nouse;
TRU-01 6 GPC di ner peak, 200ng/ nmouse; or human | gG

(coptral), 400 us Tunmor vol une was_ neasur ed

da ?y ,%1% B %%Hn:-%/ g, 'iWh%ISWpﬁ'@tm‘éW%Y elemRetix per i nent
(sacrifice or regression). Tunor volume as a function
of tr eRirtRRcohipisesan iRb@hERH 1R R2E hanidielechdde
results were al'so averaged wtHin each group. G oup
aver ages, were shown in Fi %yre 22A, while Figure 22B
shows A3 Hmpiden tee inspiating lagar; vahareintie phesa f or
each group of mce as a function of tine. [00246]

Fi QuUI Echd SRS T - r to
hul gG and e Tpial | e?’r@%%@%b%ﬁ%ﬁ??%&%ed
over each group of 12 animals. Tunor vol une was

pl ot t edithin thervict i on of time after treatment with the
IV injection(s). The average tunor vol une after

t reat | iR I

ob%%r nglg i Si %‘g ({f%galnegé%/ege%e?gﬁs% Eﬁ?@%&‘aﬁ}g&&r e
22B graphs the survival curves for the different

t r eat nayer bpsouhcknesapé tasa ghanbyauadito akant 164 at
TRU-016. Administration of TRU-016, utilizing the nore
demandj . | ' sed baseline
umor T ReoE e AR e LR EESCY {oor
growh rate relative to human 1 gG (data not shown).
Ad2fi. ni'Bhe gtstam offclal@ R witerein tineapemicteleheers il | er
Ranpbs tunors resulted in both an inhibition of tunor
grow h [ eased ,edi.an _survival tinmes. Exa e 12
TRU- 01‘30%?%85 &g pe ﬂ%t&atdﬁ‘isﬂ LS ARG Y CEP%E* B
Cell Surface Receptors [00247] To determ ne whet her

t he TR#1Es thanorabolie26ugaent s the | evel of CDC
activity resulting fromtreatnent wwth anti bodies to
ot.her cell surface receptors, in additjon to CD20,
Sth Aheiieten e dpatiuen heanened Cemmie of
experinments was perforned simlar to those just

descr icdadicligéd (B set@BIe GrdiaetisneO BRAKOALIBNS -

[00248] Ranpbs cells were added to wells I n Fscoves
conplete nedia with 10% FBS. The MAbs (reagent B:
HD37- ailtagepfabopbhdéM C 9. 4-anti- CD45), fusion
protein (reagent D: CTLA-4 nuwl g-1gQ&2a, Ancell
#501-820), and ascites fluid (reagent A
HB10a-anti-MHCI 1), were added at the indicated
dilutions (see Figure 23) and duplicate reactions were
set up with and withoutRituximb (at 0.05 ng/m) or
TRU-016 (at 2 ng/mM ) added. Reactions were incubated
for 30 mnutes at 37C. The cells were washed and NHS
was added to a final concentration of 10%in serum
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Technol ogi es (Vancouver, British Col unbia, Canada)
according to the manufacture suggested protocol. Raji

wOmTaneiBar ki tt' s | ynphorma cell |ine) cell |ineCcwas2006/029051
pur chased from ATCC and nmai ntained in RPM 1640 nedi a
cont ai ni ng 10% FBS, supplenmented with penicillin,

streptomycin and glutamne. Cells were split 1:3 when
the cell density reached 1x106/ nm. Medi a was changed

t hegni The shabar 6f @aieh 23t wHYrdi® tashdhtor tshekek! S
bei ng used. [00258] Cells were treated”in vitro as
described, herein, 1:4 serial dilution of fludarabine
(44, 19ontiguredgope rgsetto argcondresiaipneesiaisrusingad in a
6-well plate by transferring 2 m _ of drug-containing
medi a I emi,Ag 6 nmL blank nmedia. In
a sepa%%rgﬁg?ﬂgﬁm\gﬁzﬁréﬁgw%S(glg?ﬁ'aI di lution of

TRU- 016 (44, 11, 2.8, 0.7, 0.17, and 0.04 ng/m) in
ned?a Tae syftemaefadains 28 gvhéneins treemdiviary iebemenstin od.

From each of the plates, 0.45 m _ nedi a was

t ransf ' (I 8-well plate to
e cconiged B HUER A Y Focopude s tholSiare B '
each well). Suspended CLL cells in nedia at a density
of 1xiveltageedf abjonit 1(40V1 nl) were then added to the 0.9
nmL nedia in each well to nmake a final density of 1x1

0d,gcel For [i~fells,.the final .cel|l density
we B S, e et it 2 uhieist B o T ne Sn et B E  e
was 5x1 05 cells/nL. For the MIT assays, drug seria
di | ut i layer hey & thitlepassed abouO800M&| | pl ates, and
transferred to other 96-well plates for incubation
Wi |1's. The total_ yvolune for incypatjon is 200 niL
(OB 05t S50t A 2 SRR i Mgt el KatderReDes 5
solution, and 20 nL cell suspension). Cell viability
was ashedaerds otimg WD Assays at 48 hr, and apoptosis
was measured using Annexin V/Pl at 24 hr. [00259] MIT
assays_were perforned to neasure cell viability as
oleé%1 r isﬂé%s é‘%&iq{ .Ciaé;m £ Wherempons ¢r beth) of the fisstawmeded
to 96-well plates. Cells were incubated for 48 hours.
50m  afecd elRtidRY co@ipvisk eingAG™/ M . prepared from
5mg/ mL MIT reagent m xed with RPM 1640 2:3 v/v) was
added to e cg well, and the cells were incubated for 8
rﬂﬂ%ﬁ?@ Qe famypg e MEnYsY elameriu i mathod  was
renoved and dissolved in 100 m |ysis solution.
Sanpl g% <ﬁﬁﬂ§asured wth a plate reader at O D.540.
Cell viability was expressed as the percentage of
viability conpared with nedia control. [00260] The
apopt derming a Grst edegtradeaf t er i ncubation with
ant i bodi es was neasured using annexin V-FI TC propi di um

i odid L1p) - AS ShS...Rx1 05 cells
2000 e S RAR it PP Rk s NahRe
stained with 5nL annexin V (BD Pharm ngen) and 5niL P
( BD Phayeriavge the fissteldotmde; n t he dark at room
tenperature for 15 m nutes before suspension with

300m ffer an nal yz by flow,cytometry. Cells
i t not P e e B it v AR e v
and cells stained only with Pl were prepared. For al
f1 ow oyitenel layegxhe hﬁd’f@lﬁl&leo’%@@ﬂ@lﬁg&ﬁ/ﬁﬁﬁléﬂas
performed using a Becknan-Coul ter EPICS XL cytoneter
(Beckman- Coul t er, ﬁlag;, FL). Fl uorophores were

exci t SAMRISHRBHRATCRNRAEE | uor escence was measured with
FL1 , while Pl and PE fluorgescence was neasured with
FL3. System || software package (Becknman-Coulter) was
applied to anal yze the data. The counted cell nunber
was set at 10,000 for each sanple. [00261] A
synergistic effect was determ ned by use of the

i sobol ogram nmet hod. To identify synergy, the effect of
a drug conbi nati on was conpared to the effect of each
drug alone. This is based on the equation: Ca/Ca,b +

- ~ o . - r



nouse franmework regions of TRU-016 were aligned to

human VH1 and VHS5 franmework residues for the heavy
wohei7mierwgd VK1 and VK3 for the |ight chain. BeBCT/US2006/029051

mat ches were anal yzed for framework conpatibility with

the CDRs of the nouse variable regions. Although there

were several equally conpatible conbinations to chose

from we had previous success using the VK3 (X01668),

VH5- 5 SR i t 1 j
anti-éB%%kéﬁgéscmerebggégggg%§€§fﬂgayEgggbéﬁﬂgﬁ
framewor ks joined by a 15aa d y4Ser((g4s)3) scFv

| i nkerlay@ihe VK3 construct was constructed with JK1 as
a preferred FR4 match and the VHS5 was constructed with

conk r g e BRI bl S b HE R o g
over |l appi ng ol i gonucl eotide PCR Full-length products

wer e dboménp antisuldignSMylRer expr tedigteleerbde; drl f rame
with the human 1gG@ hinge, CH2, and CH3. These cl ones

wer e sequence verifi.e transfected into COS-7 cells
and 2 ORI Rae M e R e B o e IRt PIRSe t he
B-cell |ynphoma line, Ranbs. In order to increase
humanidhahie mateHallg9er, Wadethk M€t PeliAtGtbnidé T of
the light chain at positions L25, L27 and L28 and were
wel |l tolerated,, showi ng equal binding activity with
the orPHPRAW 284 nol ecul e 019001 . Further DNA
constructs were made in a simlar fashion to alter the
COER ofhd MR thdd 6eEhRA 32YwhBESH IRE BhhSO LRI Arigm no
aci ds, H100-H102, encoded by various human JH regi ons.
Constructs were exan ned for expression |evel and
degr edayer isforaned hepingosthigneama @b kess dharsor qqusilios,
Humani zed TRU- 016 Construct sPHASE CHANGE MEMORY CELL
AND NEF1 68 APCRMATE N Pl BN, T VNI £ 9001)
The present invention’relates to sem conduct or
devices, and in particul ar phase-change nenory devices
an@p. meleoaretifod of elimg 38 he'heraie thaBmEKERPAIBNERt FFHE
I NVENTI ON [ 0002] Non- vol atile nenories are inportant
el ene j t [ i { heir_ ability
o maitarard thBreLRLER S rhilehse Mt gnbablndiion ol
mat eri al s have been investigated for use in non-
vol at iless themoryaboat 280 pBhase change nmenory cells
“include phase change materials, such as chal cogeni de
al loysy whigh are .capgbl e, of .st.ably transitioni ng
b e%ﬁ\/e éﬁ‘ea{??sﬁb%g%@%wg gg'rvg‘?lﬁnl‘ h%“%ﬁ};\%rg ieIESIE Sphase
exhibits a particular resistance state and the
r esi stfannoed 6 bt eeselits hisagiridtesisiandeagate usalgigs of the
menory cell. Specifically, an anorphous state exhibits
a relatively. hi resistance, apd a crystalline state
exhibFF§“%¢F%¥%$EQQW9rPQHVWéEQ ance. [0003] A typical
phase change cell has a | ayer of phase change nateri al
beggie arhef ihbHodedrct15i8¢ 98 GvRLRE Hihdﬁ%md‘%z ddnexaap! e,
t he phase change material is a chal cogénide all oy,
such as Ge2Sb2Tes or SbTeAg. See, e.g., Lankhorst et
al ., Hounedse baresek totrrsacend sesistenge state usingay
conceptfor future silicon chips, NATURE MATERI ALS,
vol . %oﬂﬁge%@Zbéé@L&QPFil 2005) . [0004] A portion of
t he phase®change naterial is set to a particular
resi stance state according to the amount of current
applied via the electrodes. To obtain an anor phous
state, a relatively high wife current pulse (a reset
pul se) is applied through the phase change cell to
melt a portion of the material for a short period of
time. The current is renoved and the cell cools
rapidly to below the glass transition tenperature,
which results in the portion of the material having an
anor phous phase. To obtain a crystalline state, a
| ower current wite pulse (a set pulse) is applied to

o .



[0027] In the case of a conputer system the processor
system 300 may i nclude peripheral devices such as a
wohoppyewdd sk drive 354 and a conpact disc (CD) PROUS2006/029051
drive 356, which also comunicate with CPU 344 over
the bus 352. Menory circuit 348 is preferably
constructed as an integrated circuit, which includes a
menory array 301 having at | east one nenory el enent
1089.acTié Hidilod 8f ElanidBY &Mek @R thé ndRsly Semdhpes Menory
circuit 348 may be conbl ned with the processor, for
exanple CPU 344, in a single integrated CIrCUIt
[ 0028] formeddpdeselita the fyﬁ?mlﬁwaﬁ’cawuﬁg@g aveltegey t o
be considered illustrative of exenplary enbodi nents,
whi ch gcly { features and advantages of the
pr esent |ﬁ§¥29¥gﬁ Modi fi cation and substitutions to
specific processconditions and structures can be nade
w 4boutheiestned aficlhin @3t Whesginthe phast deoyge méatetiak
present invention. Accordlngly, the invention is not
to be e |n1te or egoi ng
descrﬂ%?ggﬁqgﬁgg%?%ﬁﬁl an (EFQ 8ﬁ¥9%$ﬁhéted by the
scope of the appended clains CLAI M5 [0029] What is
cl 4l.neEthemettend ahdaitn S8y wiketdin bike phascedicegeliyatetial er s
Patent of the United States is: 1. AnmmUIMemm
conpri,si ng. st el ectrode; 0 nlde
conpr i & ‘?Fg‘spgﬂlﬁg Emﬁ’é’%gm%mu%?ﬁ’éﬁ‘ r the first
el ectrode; a netal -chal cogeni de | ayer over the phase

chamgeThainethical of yih 331 Wherh dhe BIeAAICARERIgERIdY er
conprising tin-telluride; a second el ectrode over the

nmet al - chal .cogeni | ayer The nDr el ement of

cl ai m! iyerflﬁ?g ‘958 d F}Hé%ﬁs QQQA{ ayer over
the first el ectrode and a via Mﬁthln the insul ating

| aymr  TH@REIJH bh@aih 83 SwhBAMY BnBRY BOHRADS YISt afiy d

t he net al - chal cogeni de Iayer are wthin the via.

The nmenory_ el enent of claim| 1wherein the phase
changéesriideiegiroas ate fomed compriging sungsterss t han or
equal to about 100 A at an edge of the via adjacent
the first electrode.4. The nmenory el enent of claim1,
wherein the nenory el enment configured to be set to a
first resistance state using a current of |ess than or
about 200 mA. 5. The nenory el enent of claim 3,
wherein the nenory elenent is configured to be reset
to a second resistance state using a current of |ess
than or about 280 mA. 6. The nenory el enent of claim
1, wherein the nmenory elenent is configured to be
reset to the second resistance state using a voltage
of about 1.4 V. 7. The nenory el enment of claim6,
wherein the nenory elenment is configured to be set to
the first resistance state using a voltage of about
1.17 V. 8. The nenory el enent of claiml| wherein the
phase change material |ayer conprises

germaniumtel luride. 9. The nenory el enent of claiml,
wherei n the phase change material |ayer has a

t hi ckness of about 300 A. 10. The nmenory el enment of
claim1, wherein the netal chal cogeni de |ayer has a

t hi ckness of about 500 A. 11. The nenory el enent of
claim1l1l, wherein one or both of the first and second
el ectrodes conprise tungsten.12. A nenory array
conprising: a plurality of nenory elenents, at | east
one nmenory el enent conprisiqg: a first electrode; a
chal cogeni de conpri si ng phase change material |ayer
over the first electrode; a netal -chal cogeni de | ayer
over the phase change material |ayer, the netal

chal cogeni de | ayer conprising tin-telluride; a second
el ectrode over the netal -chal cogeni de | ayer. 13. The
menory array of claim 12, wherein the at |east one
nenory el ement further conprlses an i nsul ating | ayer
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