METHODS AND COWVPOSI TI ONS FOR TREATMENT OF NEOVASCULARI ZATI ON CRGCSS
REFERENCE TO RELATED APPLI CATI ONS [0001] This application clains the
benefit oVOUninm@e8St at es Provi si onal Patent Applicati onPRO/USBMHNA336202,
filed February 6, 2009; the disclosure of which is incorporated by
reference inits entirety for all purposes. FIELD [0002] The present
application is in the field of ocul ar neovascul ari zation as occurs, for
exanpl e, during nmacul ar degeneration; and treatnents therefor. BACKGROUND
[ 0003] Choroidal neovascul arization (CNV) refers to abnormal or excessive
formation of ”eW@h\P@ﬁY‘@Eﬁf@EHAWIN@SEﬂPDﬁI@;N]@IY@'EL@fSTIE'@C?YJ‘RE and is a
comon synptom of age-rel ated macul ar degeneration (AMD). In AVD, which is
the major cause of irreversible big. | l,dwi de, CNV is characterized
by abnormal growth of choroi dal b:légo%'a\?%@s}xe\%@ t hrough t he Bruch’ s rrerrbrane
into the subretinal TRPARE a O@@quﬂms b2 PYRL f?&nﬁ)"@'&ﬂi‘)hgﬁﬁﬁr

subsi des), angi ogenesi s, finally fibroSis in the macul a. [0004] Current
treatments for IR 3¥Adilet %Efrbr'tww)é@)%vhldtﬂ@nr@p@atat%lé@mb)uﬂe&mnzat ion
typically involve adm nistration of anti-angi ogenic agents. However, such
treatnments do little to alleviate the inflanmmation and fibrosis that also
result from CNV. Thus, although encoyragifg in the sense of reversing
neovascul ari zati on; these treatnents as clinically effective as

m ght be dé8ired, bewauses al‘rcbyhmlﬁlenmmepidd@wsuﬁly Havba oeinorydemmge resul ting
from Qw. [OoowlhAccgrggs' el B SERPLRLLE A PRITRALS, For ocul ar

neovascul ari zat'i on 18 Sl er separately or in
conjunction w ‘cdsnvamtmalamfgnmgdmlw ib neataHEMpdmng danloesaﬂbn@ugn eat er cI i ni cal
success in alleviati ng Vi Si to CNV. SUVMARY [ 0006

di scl osed her ePWC?Sﬁ(%?t P eFS?E i t@&ep?rég%ri2 B B RP M OT OXI dase type
enzynes f)ccur tha deﬁée'izlﬂdeine‘mh ﬁlgretah&ltlbmdbp@beﬁesdaamgﬁn hﬁl?ﬁerbm biows cholr oi dial
neovascul ar | zati on . Inhibitio e actjvity of one or nore |ysy

oxi dase-typ eﬂ‘“z‘%‘?eg‘\ll‘;‘i%‘?r&“?%e%%g? %HH?%F““?S&{%F%éePHtB‘?Pf’Eﬁsé’fﬁlérrage

fol I owi ng CNV. advietib@iher.i If tRafokeRadaberimedlidiad, dvicoadrtdadi on of
anti-angiogenic and anti-fibrotic therapies can be used for the treatnent

of disorders chfrdeYiesReFiopmare axyocqusy exanpl e, age-related macul ar
degeneration (AVMD). Antifibrotic therapies include inhibition of the
activity of one or nore |ysyl oxidase-type enzynes. Anti-angi ogenic

t herapi es include inhi bition BficflPpscription ¢f the Dsgwingte or nore angi ogeni ¢
factors su as, f I or (VEGF).
[0007] Con%@si ti ongﬁ?g?‘(g#mn!ﬁ?‘btil%@ﬁfgf t%%oggﬁ%?‘?yde%eg{n@@o@“% lysyl

oxi dase-type epzapmeith laﬁlﬁﬁlmceﬂmmcmdmgﬁg apagbohenesi hedawendenpri se prot ei ns,
(e.g., antibodies ] I e ex-form ng
ol i gonucl eoti des, OﬁﬁsNgg}Il aﬁl?%%%ﬁwg%%@gggﬁg%o&o%gg% Jlﬁgge{r gani c

nol ecul es (e. gmenwﬁdnraawntthlmmdracelmghg dipfles| apd metiogneldméaD) as can be

synt hesi zed, faocrCor nr’{g < dil er{‘%k %tn?vre'naén chem stry. [0008] Thus, the

pr esent dISC|OSUI’eI cf‘%m Pt A0 i ted to, the foll ow ng

enbodi ment 85 [ 0009] FIL. 3éhcrmtalmd1aﬂ ﬂﬂeetdimemsﬁ(ﬁﬂﬂmmhgmﬁl ob @ uledtory
neovascul ari zation in an or n the nmethod conprises inhibiting
the activity of & §&Yi i i?g%glg W@tgﬁ%r‘?gewﬁo one or nore cells of the
organi sm [0010] 2.riGhe skteishodewbf @ehesionenticd of IR B&tithout¥ombiof it g
conprises binding of an antibody to a |ysyl oxidase-type protein. [0011] 3.
The met hod of &ﬁ%{fdi ment 2, wherein the |ysyl oxidase-type protein is |ysyl
oxi dase (LOX). [001af;. ﬂthra-ﬁ'g% &t toghoRfpreatedbmemhing a rﬂ@ﬁ@f}edeﬂlcta he |ysyl

oxi dase-ty%e protein is |ysyl oxidase-related protein 2 (LOXL2). [0013] 5.
The net hod3%f &fBulngteAt cabodimeref HethEenit hod further conprises inhibiting
the activity of an gogiP@eRies HA@CUQAhoW PrdRR&er IMRIif: £RkhsSryeyvikbe Organi sm
[0014] 6. The nethod of enbodi ment 5, wherein the activity of the

angi ogeni ¢ f ac8h cprluptsinrtersd iampedbbHuptglioes ahmeneny lseldof iy mereoringi ogeni ¢
factor. [0015] i erein the angi ogenic factor
is a vascul ar ceI% ofa@?ﬁgighgg%%%&@%ggm?%é%: dMn[OOlG] 8. The net hod of
enbodi nent 7, wherein the VEGF is vascul ar endothelial growh factor A
(VEGF- A) . [0017] 9. The nethod of enbodi rrent 1, wherein the ocul ar
neovascul ari zati on




occurs in a disease selected fromthe group consisting of age-related

macul ar degeneration (AMD), diabetic retinopathy (DR) and retinopathy of
premat ur iwQ.20{00018p 10. The met hod of enbodi nent 2, whePeirrustoe/023363 body i s
introduced into the eye of the organism [0019] 11. The nethod of

enbodi nent 6, wherein the antibodies are introduced into the eye of the
organi sm [0020] 12. The nethod of enbodi nent 2, wherein a pol ynucl eoti de
encodi ng the anti bogdy;. b$ tirdieh PHYCOANbNHRCENS @Y &g § AEMOFIRMSM [ 0021]
13. The net hod of enbodi ment 6, wherein one or nore pol ynucl eoti des

encodi ng t he aftithsaiseshaying diffarens gidewdl] mptedals. pecosdiag wraneRbodingaifsm [ 0022]
14. The met hodyaf,epbgdi ment 10, wherein the antibody is introduced into
one or nore retinal epithelial cells. [0023] 15. The method of enbodi nent
11, wherein the antFlbodi égough T ntdrsbe pededser o fomunodr mawee degicd nal
epithelial gel Lvﬁheéi%%ﬂ'n afofﬁ%%b%&@&’lgdeofonﬁmﬂ, ACH&ang%@an wherein the

pol ynucl eotide is i ntroduced into one or nore retinal “epithelial cells.

[ 0025] 17. Theembetdmoentof thembediionent 13, wherein the pol ynucl eoti de or

pol ynucl eoti des ar e j-n u L Ni,Q.0ne or more retinal ithelial cells.
F0026] 15. The met nad- & CONEE Siietren g0 il i T il DBy B8 Ge 1o
encapsi dat ed i withowtiferalingugittrodl sfebe ot fodn flroden dffte emarp dedarsi st i ng of

adeno- associ ated virus ._adenqgvi.rus.and | entivirus. [0027] 19. The
met hod of embotfi*HEHE %{g@@%@@?ﬂ O?ﬁ’&“bV(‘}PS‘;%m eoti de or polynucl eotides are
encapsi dat ed i n a VIFIGAbO heaigh IFIG.ei3atbe prdce e dfferngiOapemonySiesice ng of
adenoassoci ated, Vvirus %AA‘%}% Pgﬁdenovi rus_agnd | enti viieus. 0028] 20. The

met hod of enbodithsnrdugisre Miteialy splfaceushapPrrd v grdigdss apl Bi¥s8associ at ed
virus (AAV). [00d&]of 2k mdhgy aelikoaecofdifbafbBatimdA of WRekRhiort he viral
vector is an adenoassoci ated vi r,usééAA\/). [ 0030] 22. The nethod of

enbodi ment 20, wher@n3% Howgiapartial,de igprapof ARy deviced pelpding aype 4. [ 0031]
23. The met hodf8RAM DK Bing %an MIJahehe bBe MivERlonvECt OF IS AAV Type 2 or
AAV Type 4. [0032] 24. The nethod of enbodi nent 1, wherein the organismis
a mamual . [9033] 25UIGTARshost nepartiet 31 dsemmminpother megpnsy devicetipdudiagmal is a
humen. BRI EF DESERLRTLAN. ik, PRANGR 4 00841, Bidhr e 1 shows hemat oxyl in
and eosin (H&E)-stai'ned thin Sections of nmouse choroid and retina from

| aser-treated (left and center panels) and control, untreated ani mals
(right panels). The top three phobggﬁ@cpﬁgg ﬁg[]%\{y sections of two injured eyes
and a control eye at 4 days after oagul ation; the bottom

phot ogr aphs show seldfi. brisovofa Hlowk disgram eidh mymwsryaledicohé) lpemgrohengye at 7 days
after |aser,photoc ul ation. ioned sites ar ncl os Wi thin ovals.
f0035) i gare I SnRaa bR s RaVS Eilinb b EsSORaLS e bl e o1 *cous
i mmunor eact i vi Memoryncellhilfl segcbd arugaf inmusadehnnos dloandith edndoagjvef r om

| aser-treated (| ef nd center . panel.s ontr ntreated. ani mal s
(Froht  panel ) infiibe 158 FePha SRR Rr S o RRR S iR SR i o d eyes
and a control &ys8 186 (dg.dayisneahivefig Ji @BBIBIPNAiQSIOBOL. Mty deiee fot t om

phot ogr aphs show sections of two injured eyes and one control eye at 7 days
after |aser phBidEgRyeH atineh!04aad F?ﬂﬁ’@ﬂ“@i T r'g tréli‘?g?ré%fBHHWPFﬂ doval s.
[0036] Figuse FomhaSorfbanrtinl.aRbwadecaal Ngiasd efluheueloderals (ddRer eacti ve area
in sections fromcontrol and |laser-injured mce at days 14 and 28 after

| aser phot ocoadtiirt Fighils SgrerhdrX phfipartls- omddieselppbedegmage

CDA5- posi tive @hRA nRecdy REIE ¢6N4re & bd DBest @t A sch&SIntifiRf &Ruic1PO37] Figure 4
shows Trichrone-stained thin sections of nmouse choroid and retina from

| aser-treated QPesfies lgdeterring de vplae el igformpépnaenst fram memary s &l Adi nal s

(right panels) : 1 i njured eyes
and a control gﬁ{agttﬁegﬂfgg%ﬁ)gfl%r@%@g@g@%ﬁ%%&%gﬁ%g ?etq)snl;%'t ﬁégg%ottom

phot ogr aphs0 s hawplsies tiranisl 16falsp weesitly) signals oayerdugine lowe 1@ontdegimiage at 7 days

after |aser ph@%gﬁ@g}gf‘%?&%n%‘o%g@ g?iﬂggtoi%%rﬁ%%@élﬁ IBRCARERH fuytiipy oval s.

[ 0038] Figure I T1US al ne sections of” nouse choroid and
retina from | agpehdtyaatiey 102 ef tranafiedinfempérn paneh sjenamdarcaynitO2@hd  unt r eat ed

animal s (right panels). The p & hr @d] to %Pﬁ? show.sections of two
i njured eyes alﬁ%sge‘%‘ogrlﬂt?lé es?eilée%‘ gﬂgnﬂgg)a st?lé gfér a%réﬁneﬁrllg %6856569“3 ation; the
bott om phot ogr aphs show secti ons of twozi njured eyes and one control eye



at 7 days after | aser photocoagul ation. Lesioned sites are enclosed within
oval s.[0039] Figure 6 shows quantitative analysis of collagen deposition in
secti ons woaemooonssol and | aser-injured mce at days 4 ant/UR2@bie33ecs aser
phot ocoagul ati on. Col | agen deposition was quantitated by determ ning the
area occupi ed by collagen fibers (staining blue with trichrone and red with
Sirius Red) as a percent of the total lesion area. Sirius Red staining was
anal yzed under ijpghatibrzRed frbARE wriRePin@PAG30d @ENd 1011 C MiRIBAREY R@QO05 for
Sirius Red. [0040] Figure 7 shows quantitaftive analysis of collagen

deposi tion in Bt MHRE Mgy doeer 190 oapids (ciseldeng]lyioag parkage ahergays 14 and
28 after Iaser phoh0roRIYHRRHLPR:idCODIRADEN I HEPAShiIOMMBY AYRRLHG at ed as
described in the legend to Figure 6. [0041] Figure 8 shows |evels of nRNAs
encodi ng | ysyl (caxi adageory copgollanet 3 pyesghsopxnayapogmiinicate(ibXnymesy ot ei ns i n

| aser injured k4 @n af ter phot ocoagul ati on. For each
of days 4, $ ?%g%nlgbﬁ?u%&n# b@ég%gz’g?cgﬁoée bars represents, fromleft to
ri ght, nornalized nihAotyeieeics 1{(bperfo@xs mei@lylopeia@xisBpch a@¥lradand LOXL4. Bars

at each tine point.represe d for, fromd to right. .normalized nRNA
| evel s for nLQO ,er%{%%fe,%}{!@mg%éﬁ%ﬁﬁ? 0%%1131?@%%% Ifrﬁgﬂé?ul‘—gi gure 9 shows
| evel s of nmRNAspeesimodsongtihygsyfbrrakiodaseite dpefjio@nadptogsyl (e@xivdase- | i ke (LOXL)

proteins in |laser injured eyes , .28 and 35 d after

Phot ocoagul at | BemHERTPFEmGRFS < B ndimiors gl raf LRobFh fne 1rom the
one whose 1@suhimopr @ethaphstHagd dnreofir@Wieg@al8 on ks 1€@0.Chxpfipleay she2, 4, 28 and
35, each group of five bars represents, fromleft to right, normalized nRNA
| evel s for LOX,COI\E@[@%I}MSL%‘)%L“?? %&)‘9@%‘1%9?8 OEBREGAElOC%aSP%aIéPan%t ¥ SISPAE poi nt
represent dat aidfifdicaté H8ith bodrhtidnO(eld. Grogrithihg orkddfloberatidd) ¥edoryTLOXL3 and
mLOXL4. [0043] Figure 10 shows quagntih,{a%i ve agnal ysiks) of | evel ?mc_)f
CD45-reacti ve 99&¥ 0H nexeeifeins @heiderigee<iamng! iy Bemery gsdcelf¥<ege aday 35

after |aser phpt,e&eahatehRBy cdMiberAgy 88801 the SAL&D Welddn@AtignlOXL 2
anti body (leftnost bar); anti-LOX antibody (center bar) or vehicle

(ri ght nost lbar pn limedPr@eSpsrificrpluanere qoprina§orxigheygnds adineblBlipesi tive area
as a percent of hie JtBhAlanh 85 Oo@dhGRrind Q4Hcofin@HiGhdt LaiBOMSmGYant i tati ve
anal ysis of levels of CD3l-reactive area in sections fromlaser-injured
mouse eyes at daycedH0 & paionhaseneyphatisrvayorly apeamon ®gc erdgsdnibieenr t r eat ed
W th anti 'LOXL%aé‘QﬁégQ %( (leftnost bar); anti-LOX anti body (center bar) or
vehi cl e (right nbst a% . Degree of neovascul arization is expressed as

CD31- positive area Eshaf pemoenkllofOltthey tegiredrathmsd orstae edorf@0db] Fi gure 12
shows quantjtative analysis of .call.agen depasitiaon,. by Sirius,Red staining,
T sect] ong)t r SRR« g o B it TG R T G T S

phot ocoagul at i @mr, oCahdtaganmbedbitd. | fon exmgpld] eavhtdf hehedy &ys det @aaybai ng t he
area occupi ed by collagen fibers (staini red) as.a percent .of the total
Moot on area. _sipeindds SoiAShE (RS Haan et Haedin S BF & k! § ghe.

DETAI LED DESCRSikdit 6N [rlO0dtlr Bamplel €&2h of mbheryreBs BNtm4i te¢hr@sah@e®npl oys,

unl ess otherw se indicated, standard net hodseapg, convent i Onf%IP techni ques in

the fields of el HIYIBYI rePBRTEBE bYYY° toP¥ K- BP126.99C ObPcheni st ry,

cel | cultupe, phowRBRAIAGY 000N00 0QY, addedONdlitRaBls, D o@RIAch hedsed fiel ds as
are within the skill of th chni ques are described in the

e art. Such te
literature andviFer B8y, 20414l e Wb t Hise 18t sKOT pnd 't her gl see, for
exanpl e, Al berb@er BilueSbr Mother nl¥lefGtihaNipBibal 09y of the Cell,” 5th edition,
Garl and Science, New York, NY, 2008, Voet, D. et al. "Fundanentals of
Bi ochenistry: Life Memphyglense édlicegivas @vapply vaiage. eeildingrsupplpvaliage] ey & Sons,
Hoboken, - 10, - 2008 VATRHAAK ondincs P il 12, WBLEGHL A%u hOMIAG: sifhdra0OT At o1y
Manual ," 3rd edrtion, Cold Spring Harbor Laboratory Press, 2001; Ausubel,
F. et al., 39CuVeenty Meotodal sound phishtéd (d-ar haBinglaogipe'of Jppioxivitelyy & Sons, New

Yor k, 1987 and L0di Lo . " t f Lmal Cells:
A Manual of Baéﬁggqlggh%pg&g‘,%tg%{ Sﬁé:%g??dlq%%y mgi gh%aw%al g&% géup%gggngr set, NJ,
2000; and t he san¢regy UbBthBfidrannarbexeerna lpogyr, sbude adbrs @ bRregssr,anSan Di ego,
CA. Role of lysyl oxidase- e enzynes A hor oi dal neovascul ari zati on
[0047] Lysyl oraudlbEoRR G- rIR TR Al Pd i) o ot oi ns are
involved in the cross-linking of collagen and elastin in the extracellular
space. Because of this activity, these hﬁoteins can play a major role in
the process of fibrosis. It is shown herein that expression of certain

| ysyl oxidase-type enzynes increases follow ng | aser-induced CNV in a nodel
system for age-rel ated nmacul ar degeneration (AVD), and that the increases
in lysyl oxidase expression parallel the observed fibrotic damage (see
Exanples 4 and 5 below). Additionally, it shown herein that treatnent of
subjects with inhibitors of the activity of |ysyl oxidase (LOX) and |ysyl

o o, . 1 ~\ 71 ~



neovascul ari zation and fibrosis follow ng | aser-induced CNV in the sane
system Accordingly, inhibition of the activity of |ysyl oxidase-type
enzymes {WwWOQ010/9%3 LOXL2) can be used to reverse, mti @garasand/oesscpr event
fibrotic damage to the eye resulting from CNV.[0048] Thus, in one aspect,
conpositions that nodul ate the activity of one or nore |ysyl oxidase-type
enzynes as described herein are used in the treatnent of conditions

characterized by necyasgH @rdrafbhodNdeviteN00dcludid 4 REcEXRIRIIES Ha 4 condition
characterized by neovascul ari zation is age-rel ated macul ar degeneration

(AVD) . Addi ti oHRP/ENY (HP)gisuit HE. (crdugn %@ﬂ?fd% slecipplaeeiiragnthcr et i nopat hy
of prematuri tySEL@QﬁJ‘(%]ghISELﬁ%gBﬁk Has@@&%'eU&%Q&%u%@)&x'aﬁﬁk'e@sﬁgﬁms% a lysyl

oxi dase-type enzyne can be an anti body, a snal nol ecul e, a ribozyne, a
tripl ex-form nlnasdoP.ebdecheirenitolS gespergh sesipppis MA-Ofthovgr Sklaato stladti bi t s

20061 0127405, 036007 BESERYIR S hab M an L AR bR BE BB Ruar RS % ohare
i ncor por at ed bfjromef grogricenddantodi@sirpsallsd 0bf Salent tiowd 1tl§pdectote | ysyl oxi dase

i nhi bitors. LSO Paj 4. 261, 1 ncor t y reference,
for disclosur e%% 152 (f%ngucu ¢ 1&8 ?%%d f]3§§ %)rv%dStCP%lHlu il 061%5’ ‘?eﬁgt i nhi bit

expr essi on of amgmnenemdOﬁamgmacﬁgBWM6dana$aiMyMqumzmngxmbﬁaﬁﬁ] I n
certain enbodinent an i hlbh@or of a %{(8§Hdase-%xpe.enz me is an
anti body that binds @OB' gy Q?W¥§w¥ﬂ3 ATFTVIHY PO YYE P oxi dase-t ype

enzyne. | niaddikemonalellenbodiymeitde ndnioldvild ﬁl&ﬁOﬂy%ﬁ:lﬂHﬁﬂdﬁ@ﬁiﬂﬁ&ﬂl(ﬁﬂyve Exenpl ary
anti bodi es that i and i nhi.bit activit re lysyl

oxi dase-type eﬁ%@&ﬁgﬂﬁygﬂﬂpgﬁvf EﬁlﬁﬂﬁﬂgmHWHé’ E%P@%é@%o %@?@%E‘Fhe

di scl osure of whheh disSonB&&T PO ale@drpdevicef 00 enGexhiapie terh@y déi@ pur pose of
di scl osing the paration, conposition and use of antibodies that bind to
| ysyl oxi dase-t &p@a@ﬁﬁwﬁgphaﬁ@@@ﬂe e dedrgsushHsteark At Bemaywtldy ei ¢ aci d
encodi ng an antjbagyinciilie 2ubMBALdQNR hATtd D08 (@YNBRlcogdnieused as an
inhibitor of a |lysyl oxidase-type enzynme. Such nucleic aC|ds can be

admi ni st er & b{2igAyh Hevhehatdershinparvon (§& - RFagranmableputpn) ef theaxédizhucl ei ¢

aci d, opt i onal by hBp@efaithiclio OlusPAR STRGRUD Lhke AREIRTnsehhian, can be
|njected into the eye, fornulated as a solution for use as eye drops or

admi ni st ered s¥be phsesandyyincludetaerystallinegihgsed whigh lissjopetiwiesireteaned beasencapsi dat ed
inaviral vec | entiviral
vectors). Lysy Fl%t?lé/lgeé& ﬁ%@ﬂé@%ﬁ%@%s @g&@gﬁ:ﬁﬁ%&gﬁ E}lﬁlgs #erﬁ%grt&r:ﬁrls aln syl

oxi dase-type emmymh&mmemﬁrEmmaﬁawnwmbeﬂsm®lmajumwhymmmmm¢ma@|ns that

R AR R NN A B T R R R
hydr oxyl ysi'ne resi Ues' 7 &St i "Conversi on’ of | gp &?P ysine to

pepti dyl - a- anlEﬂﬁﬂmmMSSdmasﬁmmahﬂghydsmﬁmhhysnnﬂmaaﬁdﬁbﬂmumelease of
stoichionetric %yant g gﬂrhydrogen peroxi de: [0053] This
reaction nost B ?@ﬂmE@éﬁ?%’é§P?g@8VFHT 'y, on lysine residues in collagen

and el astin. The al diehydelcriesiclgsfoahs @ploy@nnen@sRrdii@ashiy R r@bidecan
spont aneousl y é”% ense wWith other allysine and | S|ne residues, resulting

in crosslinkin TORAN X {aK! RSP SE 1088 H{e&?}lof’yo‘ioﬁ‘fre | ARERAPIERS | s. [ 0054]

Lysyl oxidase- EMﬂlﬂarﬁl%MWElﬁe bR e thuE plobRechniddanoohd 6kahe of at, nouse,

bovi nes and humans lys oxi dase-type enzymes contain a conmon

catal yti c domaf§ie Cteégﬁﬁ%wﬁﬂfgéwn@@smam%ﬁ s¢don B yive ofitfcat ed in the
car boxy-term nglroRAlibd, aRnfky aéaff‘cenb@bl%gﬁn@m@ &Q@&amhﬁgy dneAGhicve site of
the enzyne. The active S|te contains a copper-binding site which includes a
conserved am ntherdp Bawagpeptdc oltaaceniaigs foapresinsthe dilpes of gl dues whi ch
coordi nate a Cygddhi@diom The active site also contains a |ysyltyrosyl

qgui none (LTQ cofactor, forned by intranol ecul ar coval ent |inkage between a
| ysi ne and3@ tyr osi@ee skdkid dude o oray esoond gt mendry dgvide Hi9dnayyr 349 in rat

| ysyl oxi dase, . Th
ngﬁengéls3??oHﬁgﬁ%é@%ﬁ%aﬁégggP%%B%gg?é &n}ﬂH%agéPﬁ%yIﬂ&ékgﬁfcofactgr IS

al so conser veddanitng hexesy| oxi dase-type enzynmes. The catal ytic domain al so
contains ten conserved cysteine residues, which participate in the
formation of five disulfide bonds. The catalytic donmain also includes a

fi bronectin binding domain. Finally, an am no acid sequence simlar to a
growt h factor and cytokine receptor donﬁfn cont ai ni ng four cysteine
residues, is present in the catalytic donaln. [ 0055] The first menber of
this fanily of enzymes to be isolated and characterized was |ysyl oxidase
(EC 1.4.3.13); also known as protein-|ysine 6-oxidase,

protei n-L-1ysi ne: oxygen 6- oxi doreductase (deam nating), or LOX See, e.g.
Harris et al., Biochim Biophys. Acta 341:332- 344 (1974); Rayton et al, J.
Bi ol . Chem 254 621 626 (1979) Stassen Bi ophys. Acta 438:49-60
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related, or LOX-like proteins LOXLI (also denoted "lysyl oxidase-like,"
"LOXL" or "LOL"), LOXL2 (also denoted "LOR-1"), LOXL3, and LOXL4. The five
genes encwoizog/®aash of the |ysyl oxidase-type enzynes e&CH/Usesiomes3en a

di fferent chronobsone. See, for exanple, Ml nar et al, BiochimBiophys Acta.
1647: 220- 24 (2003); Csiszar, Prog. Nucl. Acid Res. 70:1-32 (2001); WO
01/83702 published on Nov. 8, 2001, and U S. Patent No. 6,300,092, all of

whi ch are incorpor ayegloR¥cl e HEREBIRM@Iy dAideP¥nd hkBoRlcoli@h#t ater med LOXC,
with sone simlarity to LOXL4 but with a different expréssion pattern, has

been isol at ed fipglA @ ofiflentical pehese dpscripggebelqy witlpefegpnce (lign § throughgj o . Chem
276:24023- 2402%; Two | ysyl oxidase-type enzynes, DnlLOXL-1 and DnlOXL-2,

have been isolated from Drosophila. [0057] Although all |ysyl oxidase-type
enzynes share a conlfon? gbavesl amaitial sibamptic diadiay obh gemdiyidegice £6dm one anot her,

Pave am no- Lot p i TR R 25 bR R BB A ok Dl

preproLOX (i. eembmdmeerplofﬁlaﬂlyvenmcalnéﬂmorwnelbr%amw iplidemphise cBingmal sequence

cl eavage, see |l ow) o 417 Sj tai ns 574,
LOXL2 cont ai ns%gglgr,ycfﬁ)&L aﬂa}ﬁg% CO%P S€06§L4mglgl§ ﬁnﬁgﬁ%%ﬁﬁ 0058]

Wthin their am Assho@xmri'nﬁm} 2r e@mq&ellkwe atr¥kBinanets 12.31)(2311 aodit ai n f our

Gonmi ns ar e not pHUEaRE" FHORGR: OPesco i Spe e WL e Tudn] i

secreted, 10 anS(EIE[ﬁbS’MQEZMOEncE%Qraaﬁ@ Iwhuhloaﬁduafatzerlimes p@@lhe&f[ﬂgé‘s;gna]g(BI@[ e known to

nmedi ate |igand_bi ndi nunber secreted a cept or proteins.
Hohenest e et apEl 53‘8)2 %é%l m@?‘?‘@i&‘? (ﬁllﬂf‘y mélug‘?%gl?@@z ldind gimemary 51 (1998)
EMBO J. 17: 160@1313465@99I n addition to its SRCR donains, LOXL3 contains a
nucl ear | ocalization signal _in its am no-term nal ion. A proline-rich
domai n appears to b@s gkt 2 el diodgpithiar ssquphl dloggmél)e BISEHY m

Bi ophys. Acta @e%ﬂ%o%&@@)zlgélude-ﬂ&ﬁe Yidlid @HSinhSH) e HlaRmeRDFNABR: 1}es0 di ffer
in their gl ation patterns. [0059] Tissue distribution also differs
anong t he |1§sy[e whwgte ling pathepezsjgral WHQY prgdhanpbrr drrdgaemanicgiigl expressed i n
the heart, pl a&%ﬂ%a&@ﬁ%ﬁy%lenﬁéﬁf@ >)('t‘d ARE¥reANOniiBLYEne Mitingmar ginal Iy in the
brain and liver hunman I's expressed in the placenta ki dney,
nuscl e, heart, céndngiveding pidndgmésBldh8l1sindillar to LOX, is expressed at nuch

| ower Ievelsmthe i | . Chem

270: 7176- 7182. Hi gh” ggse s%g {‘Jay?ﬁéeﬁéh&aﬁrg hroBﬁlgetggééesjom Eelg)ut erus,

pl acenta, and wltﬁ)eWIdr gahw ] .2potallas apgesto n@hoanelen &t 299 toweadev el s are
expressed %(g | n(eand Ilsalrer esi]s alfllredva;qe rf)éanlljg(moet melgt 2999% . Biol.
Chem 274:1293 %4%1 IEoXL il expr 6558 t Test i S,

spl een, and pr p&'gﬁhﬂnfdﬂmdﬁj’nahle|n)€n&)fj@él€ﬁl§1&d299‘(e,lgl amntganemgzlelnmbntexpr essed
in the liver, g%gr as hsirpghf.l eve s of LOXL4 nRNA are observed in the liver.
Huang et al. ( tf%aﬁ?aat Bl 61 an%vaiu‘? 157; Maki and Kivirikko (2001)

Bi ochem J. 355: 38|:|.F0381amp139ur11ﬂ(6§iarhﬁm§a)lpéﬁra&(ﬁn i@hy aﬁp%%op%ﬁ@ﬁmﬁﬁ074i 211-
218; Asuncion et a 200 Matrix Bjol. 20:487-491, 06 The expression
and/ or i nvol vel8HM!s ¥ 1LBtWéH d?nf]fv@%mseieﬁ%‘ﬁﬂly Yy (H’a@%dgetl%le? ﬁ“g%ﬁ‘Fé‘s in di seases
may al so vasy. mefery cfenlzo%lafm&@a Kag@irehtl @94 brogaintifthg citehy) dload a

190: 910-919; NUrawakl et al. 9pgl pat ol ogy 14:1167- 1173 Si egel et al.
(1978) Proc. Neftlgctedgpeappry %@e@%? thQQ%@t%@a@m%EH dHie Eerigaysentt ) |

(1994) Bi OCheﬂlea@agﬁhﬁoflﬁ%snat&ﬁmtheh%@mér%ieﬁ%%t 2@NG hili W R fidd the (1999) /
Cell Biochem 72:181-188. Lysyl oxidase-type enzynmes have al so been

i nplicated in BastpdErSdhe pageBPENg eNsEItige iy Heamaghd tnepidlcenter, bl adder
cancer, col on ¢ gﬁéatmgaﬁoomgﬁgém%msg cRAREL L BRASE oD GferialSERN af OF
exanple, Wi et a Cancer Res. 6/:4123- 4129; Gorough et al. (2007)
/ . Pathol 30 21ﬁrom¢—cmstallm§|pbmrbe(om)mprogra@gmngxlgmratlom@ gn Megphad: 1- 32 and

Ki rschmann et 7 al t hough
the lysyl oxid ase f%egg%)epﬁ%ﬁ&%{n %ﬁﬁ%u@? A %%Séééﬁ%née Ln%?{%h%% re and
function, each(%g)paaamgngbomawemdnphdmsrmases@am(y‘sta}hesplwseb ﬂllfferentons as wel | .
For exanple, t del.etiion aof LO pear s e arturl tion
o e wher e QiR G R Bipee PRGN Su b BrdR AT Bl A bhenot y pe.
Hornstra et al. (2003) / . Biol. Chem 278:14387- 14393; Bronson et al.
(2005) Neurosci. Lett. 390:118-122. [0062] Although the nost widely
docunented activity of |ysyl oxidase-type enzynmes is the oxidation of
specific lysine residues in collagen and elastin outside of the cell, there
is evidence that |ysyl oxidase-type enzynes also participate in a nunber of
intracel lular processes. For exanple, there are reports that sone |ysyl

oxi dase-type enzynes regul ate gene expression. Li et al. (1997) Proc. Natl.
Acad. ScL USA 94: 12817 12822 Glarrpu22| et al . (2000) / : Bi ol . Chem
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i nduced by a nunber of growh factors and steroids such as TG--b, TNF-a and
interferon. Csiszar (2001) Prog. Nucl. Acid Res. 70:1-32. Recent studies
have attrwbubsdooisBer roles to LOX i n diverse biol ogi calPClrarsetioomssesuch as
devel opnment al regul ation, tunor suppression, cell notility, and cellul ar
senescence. [0063] Exanples of |ysyl oxidase-type proteins fromvarious
sources include enzynes having an am no acid sequence substantially
identical to arkRl¥ReRldsdSnEpRARES@U iR red r@Rsnad Sbuds I OILIOARreonti Ne
foll owi ng sequences: EMBL/ GenBank accessi ons: M4054: AAA59525.1 - nRNA;
S45875; AAB2354gliferprvaliesTigbomiormaEmhetds helreRigred intbaggted memory
AAD02130. 1- "RNA. 1 Bf®64820; AAH74820. 1- nRNA; BC074872; AAH74872.1 - nRNA,
MB4150; AAA59541. 1- Genomic DNA. One enbodi nent of LOX is human |ysyl

oxi dase (hLOX) pr ephnapetbereixpmplp 008 ofEsetinp Ay porly seriresiseeslus tosequences

TRNA depost 1 v Bt R E L BB e BB R B2 D R e coded by
MRNA deposi t edmamoGereBaAk AeBEn 4p9o@irrehiOXE 3 rdad cemanodbullya sfR&ddeposi t ed

at GenBank/ EMBL _AF282619: 1671. 1. and LOXI 4. i ncoded MRNA

depost tod at clsEame e >ALTIAGHhe iR bty Tnp BoBBFO4RE BK, ary
transl ati on pr odasote thé rebiv@nde©X thermdnsirn celkmwhomasrebdeolppegimopedt | de,
contains a sigpal sequence extendi.ng fromamno acids.1-21.. This signa
cequence |5 r PR BERRRESaEE R AS s OB BB AT eI RG22,
in both nouse apekihuraBxdnPXe, id @chen@E@be calliBy 48dikPrnpkdpenkivaiae f or m of

LOX, also referred to herein as the full-length for The eptide is

N- gl ycosyl at ed™aUPIoNYe gALLSITY VlHT Kkt FRY 9 &5@e¥ﬂb Fﬁ?@@dggi§ield a 50 kDa
protein, then gecrated2ivied teharenipadeehtdibRmemby danmo9. Mindhi s stage,
the protein is catalytically inactive. A further cleavage, between Gyl68
and Aspl69 in RBUEE tdhe merRery Kerifeers cirgyirsich Ayl AscuzE oo Fifankan  LOX,
generates the R} USRignaREIYBLEahEBI A IndRure3Re BiskiA VBREYIRembs! €asi ng a
18 kDa propeptide. This final cleavage event is catalyzed by the

met al | oenddpr otle@sws pYbie deicayan thevplup peihp fdermagpso known as bone

nor phogeneti ¢ pr ot ejcy ke A BVRr duking h ALATBShESIGh Yy hadvBh 28D ¥ RnAkSA functions
in the processing of LOX's substrate, collagen.” The N-glycosyl units are
subsequent | y r uwveseht ufdGiBaHe Pprograninghg epegaiiah. peprpeplecih@avage sites have

been predicted Fpg 1.00. 1N, of , nd LOXL4. The
predicted si gngﬁgg eaﬁgﬂéj’%sﬁlo%lgégl\édrﬂée e&t‘émg%% %%}g@#y Qﬁgy%%g LOXL,

bet ween Al a25 &Hd 2EhaP@eatésorcubrOiDwikgethweelna gcRsl ragnabrHele@end29p LOXL3 and
bet ween Ar 9@3 A LORRA AR cAufdhd 1ng B0, Hay RaBVEL L %'()F%‘éa&g gite in the LOX
(LOXLI') protein has heer T uENtT 1T 8¢ Det e SaP35a" 8h isﬁﬁ . Borel et al
(2001) / . Bi ohemGly dlemeéd? & h894be 4804 BiffeRRat grakdsad alBVihel reddtamv agee sites in

ot her |ysyl oxidase-type enzynes have been edi.ct ed, base n the
consensus. sequbnDe s RERBRTY EERaU R T LG B ERerERERS B Lox bei ng at
an Al a/ d y- Aspstseqtireieeseleokd armbs] dl@wets. in Y rad opahehing thevabar ged resi due. A
predi cted BMP-1, cl?avqge sit? in LOXL3 i s |ocated betwen dy447 and
Aspa4s; proces¥RMY (&8 VhPsWEilt @ Why MATEr & hatestaiss 8 cpept {19%in8t “simil ar si ze
to mature bOX ifoupfhealb@d meheR\cRaRnE29%m ey e sBiYRidnt Waseal BOCUraNt i fied

W thin LOXL4, between residues Al a569 and Asp570. Kimet al. (2003) / .

Bi ol . Chem 27Butsmpificienpiyrauseggpartinygf he sdechd peresiepenidarhapee| eaved
anal ogousl y t opdilieemtiff&EnPRRRE LS hR ihd NBud (M ihRMhhonaRAeSigGet ed. AKiri et
/.(2003) Cancer Res. 63: 1657-1666. [0068] For the purposes of the present
di scl osur e, t heelecgadmeniayg glemgidingpysempip pachapgadrip theagepdowpatees al | five of
the lysine oxidizi ”Meﬁ[}@yc@ﬁéz(ﬁ' q?%.%ﬂaﬁ%?ﬁﬂ&e @A %Eﬁsosiﬁﬁ&%@lasses
functional fragnents and/or derivatives of LOX LOXL , LOXL2, LOXL3 and
LOXL4 t hat 38 ubslentivial lthmemericalledezsrivad bdowatifhvitesenceetodllG. 3 theoughi 1 ity to
catal yze deam ppti,gn of lysyl residues. Typically, a functional fragment or
derivative retains at |least 50%of its |lysine oxidation activity. In sone
enbodi ments, a funckliGod#irodghdgtedit show sdee ifaaitrésvbat et thé sasneatr sinehst 60% at

| east 70% at ast 80%. at | east. 90% at |east .99%. at |le 9% or 100%
of 1ts Lysine SRfale sl b e uofiatbefie e SESLdle M 3G Thar *a
functional fragnment of a |ysyl oxidase-type enzyne can include conservative
am no acid substitutions (with respect th the native pol ypepti de sequence)
that do not substantially alter catalytic activity. The term "conservative
am no acid substitution” refers to grouping of am no acids on the basis of
certain common structures and/or properties. Wth respect to common
structures, am no acids can be grouped into those with non-polar side
chains (glycine, alanine, valine, |eucine, isoleucine, nethionine, proline,
phenyl al ani ne and tryptophan), those wi th uncharged pol ar side chains
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phenyl al ani ne, tryptophan and tyrosine. Heterocyclic side chains are
present in proline, tryptophan and histidine. Wthin the group of am no

aci ds corweinioy123en- pol ar si de chains, those w th shortciyseaoaeizeh si de
chains (glycine, alanine, valine, |eucine, isoleucine) can bedi stingui shed
fromthose with | onger, non-hydrocarbon side chains (nethionine, proline,
phenyl al ani ne, tryptophan). Wthin the group of am no acids with charged
pol ar side chaisughti€ MGhall for BEIPOUAL IS c{adPRAMHII des@fpiidn nfil Yb@m ¢ aci d)
can be distinguished fromthose with basic side chains (lysine, arginine
and hi sti di ne) rePp@drciescaiptipmel hofrare gremKlsg feppies dBIOPS e Gresmndyiqse operti es

of 1 ndividual apadn #RGASnicSal PIAIS! HALRGROLERLI #BQrid 3AHgRREEs of ami no

aci d changes between correspondi ng proteins o onol ogous or gani sns
(Schul z, G E. 4angnRry devicgehi (ier thiruighdi(pl lés nafmapy devatenl 789 (ke Uf e,
Springer-Vetl a . | - a wrQr am no acids
can be defi%edgF%éa£?%ﬁ4’%ﬁ%%gggg%%9§ﬁgﬁ?ﬁ:§§%¥%%%Fggégg?%?gﬁ%ntiaIIy
substit ut ed f odevaree0atdiltes0 througlo Fik.Ggbusd pewbridesice 40 FHerdef or e have
simlar inpactﬁ&ggﬁﬁﬁﬁqk¢.proteip structure (Schulz & Schirner, supra).
According to this“type of analysis, the follow ng groups of am no acids

t hat can be conser VAG. §showssifagtal 8Dtdegrahoof aanemandttier 3amccheingdent i fi ed:
(1) am no acids containing, a.charge roup, .c i.sting of Qu, Asp, Lys,
heb and ri e (irSuBHEG AR el B MRS B SolP Bl Rp bt o,

consi sting1ef BYxS whdh@nararrElipdnd (Oirhdnjor@ Birsy0]l (2@ GBG.Aamt] aichiofgarday

negati vel y-charge oup, consisting of Qu and Asp, (iv) am no acids
cont ai ni ng an é&%ﬁﬁﬁéegd?SBSPﬁe8%?%%Pﬁﬁb“%%“bﬁéf@$5¥m§ﬁﬂwwﬁﬁPM(%) am no

aci ds cont ai ni pg xadiRtddQ SR 7-HiRG Gk nd@QRs oot @e efdirtkbt®nandmEyp, (Vi)
am no acids containing a | arge aliphatic non-paqlar group,. consisting of
Val, Leu and H8IeCigR| 1?’6%1%%&_%?%lnelaﬁiﬁsailm%C%ISépi gnzgd BaPr 34k oup,
consisting of bet ;anehoQY she y(Htdclion AADRNAS BAS 36PRLABMN AThx-aH&kiba." €si due
group, consisting of Ser, Thr, Asp, Asn, Gy, Ala, Gu, Gn and Pro, (ix)
ani no aci d$> cohwsalpviemigataral 470 sHamicd bgimsepraewist sBil mpd P2 valpsulatethe |ie, Met
and Cys, and_( ¥l 3R Qs R %o BBMAhINBG0S BYGh AMtherIEPURsEIRASH Sting of  Ser
and Thr. [0071] Thus, as exenplified above, conservative substitutions of
am no aci ds ar malerighiiy 1 iofortheskitwpden SR, 34 1 and BHi & insulataihd meaerbesllrade
generally with [ [ [ ivity of the resulting

nol ecul e. Thong%?%é%?#ﬁﬁgh&gﬁgg(§¢§ﬁ§ﬁ§%m?g%%ghize that, in general,
single am no aci d sMbwbiytoatls HSn rawsioA: Bd senitt33dImaydgicoupdedab a pol ypepti de
do not substantiall | t i ol gai cal ..actiVvifty. e, tson, et al.
Vol ecut ar 281 of 0y B ke e IhBL O AR Bt U e TR R s AT cutmi ngs
Pub. Co., Menl colHank340CH1, pnd 3224ndy0R £3§pléchn canttictivedimnat 3dandharupgmt i on

regardi ng |ysyl aoxidase-t e .. _See,, €. Rucker et al., Am J.

O n. Nutr. 67°88BerFamm ety TYosmaiE g ROErmLI00 Y Wogrpnecdiolisom

88: 660- 672 (208:3morySe8s 3h1Si@ 10~ @ysaech. USndBOREL 00&EIDZ 4nd E@lducti?d® 1indd009) and US
2009/ 0104201 ( . 23, 2009); tge di,clo%ure of mhiﬁh %@g i ncor por at ed by
reference hereft MROCITCSRGH & gndyghivg fings, 03 gadeqndnedive §955md8: [ 0073]
Modul at or s29f  feyselivayiofareot ype enzynes include both activators (agonists)
and inhibitors (antagonists and can be selected by using a variety of
screeni ng assays. |HSdwan PrBRROTYFe A MR s seln I PelciddrVidPPed by

det erm ning if hay tRRle RBRTRAL AERLINGS ck@ndind WS y-AXéEBS 8ad a&@e@wyne;
wherein, if binding has occurred, the conpound 1s a candi date nodul ator.
Optional |y, adéiadfeagductieslings dehthinugle aeeridaetivggontast 3§ hcMemowsHs dat e

nodul ator. Alt At V. ) i d wth a

| ysyl oxidase-?&ggmgﬁggﬁé?ﬁgﬁgag’g?%ﬁ%g?%%ﬁ“%@?@%??ggg?gﬁﬁg& ysyl

oxi dase-t ype ehuypFeo dyeupheaniiltiple condpaimdontheis 33 thdo s3 shew dalyothtsgi cal activity
of the lysyl oxj e- . [ [ e-type
enzynme. Genera egsggmg%ﬁg&ﬁgé%gﬁgfﬁ?gﬁ%§g§h§§g?%ﬁ@é?%%¥ﬁ§%F@§F?§§of a |lysyl
oxi dase-type eezypk. i'Eeanmbehif pichory oflls Bhkineadhynow. antl sadheotu@iormanbodi nent s,
the biological _activity is deamination; in additional enbodinents, it is
per oxi de produg?ybn. [0074] Ot her nethods for identifying nodul ators of

| ysyl oxidase-type enzynes include incubating a candi date conpound in a
cell culture containing one or nore Iysgf oxi dase-type enzynes and assayi ng
one or nore biological activities or characteristics of the cells.
Compounds that alter the biological activity or characteristic of the cells
in the culture are potential nodulators of |ysyl oxidase-type enzynes.

Bi ol ogi cal activities that can be assayed include, for exanple, |ysyl

oxi dase enzymatic activity {e.g., deam nation, peroxide production), |evels
of lysyl oxidase-type enzyne, |evels of nMRNA encodi ng one or nore |ysyl
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conpound, the one or nore biological activities or cell characteristics are
correlated with levels or activity of a |lysyl oxidase-type enzyne. For
exanpl e, wbeotwmhlasgi cal activity can be a cell ul ar funcPconssuol2iis3

m gration, chenotaxis, epithelial-to-nmesenchymal transition, or
mesenchymal to- epithelial transition, and the change is detected by
conparison with one or nore control or reference sanple(s). For exanple,
negative control sapRh@snfdcdMol Wl ift16ddldiftréh WMatdiadeon sasedo| evel s or
activity of a |lysyl oxidase-type enzynme to which the candi date compound is
added; or acul 2th andgoHhatiaee apeedasHinHPlORYry §ifh resRecy she tyisectienzy me
activity as tngydesipGhib bul om iUt mithbQu 360 dlald-an s0f seangldglesonpound.

In some enbodi ments, separate cultures containing ferent levels of a

| ysyl oxi dase- m}p@r@lrvz@z@@aaﬂem,e@ma@l@@@ntwﬁhhr@nm@hﬂdaﬂledwémdnd If a
change in biol v f . reater in
the culture haggﬁﬁgh?gﬁgﬁ;fg%%‘§V§$§§9¥?% F@ﬁ%?hSd%Qgﬁﬁﬁﬁggggéga%y e
enzyne, the coﬁbbmﬂdmﬂgﬂyd@m®M$B%HﬁdgGaZnDduIator of a lysyl oxidase-type
ey, LT M natl @yl WIRIRIL U SOTRRUDM, LAAD, BRI LMELRL g7 A
inhibitor of a lysy oxidase-t IB FYomT he phenot ype
i nduced by thea&bmnmmmﬂqﬂbﬁnnﬁmxmempkrma&mﬂBhbnmgs&&Mgomu&mmamvaytest of

the effect of the conpound,on | |, oxi dase mat i c act vity. [0075]
Vethods for obla g PyesLrort e SO e E I oehen cally or
recombi nantidy, casusiily t@s (a1 pogs sflioon @eletialy UlteUr-gpand LYy fnatenels assay to
identify nodul ators of syl oxidase-type enzyne escrl above, are
known in the aF?yﬁfﬁﬁﬁé?ﬁ?ﬁ@“8ﬁiaﬁéﬁFH%Q%?PW?éﬁﬁﬁﬁgh 1Y EA™ %l d5e-type
enzyne can be g$sayeslypy natdidRhes f@ﬂ‘m dphfjeicant oMedib@ds cadhafierforanpl e,
enzymatic activity can be assessed by detecting and/or quantitating

production of FJ g@ﬂhﬂé¢dWF§@”ﬂ@#ﬁﬁ%$Hﬁ¥§%ﬁlmgﬂﬂ?@PméUH@ﬁﬁﬂﬁsO%y assayi ng
l'ysine oxi dati gaangicRhs ¢Rlobaal FiRsalihalldGnetdidAYs FEES WikRehae! | ul ar

i nvasi ve capacity, cell adhesion, cell growmh or netastatic growth. See,

for exanpl & Trebkdadesemanbe fomaB1) Anal. Bi ochem 113:336-342; Kagan et

al . (1982) Meth. E%X@th&%ﬁy@%%%no R ARBKYTY] GeRbry by 362002) Anal .

Bi ochem 300: 245-251; Albini et al 987) Cancer Res. 117:3239-3245; Kanmat h
et al. (2001) Whatreeiek 39%a8ay 16@1ﬂ®9@389gt®1de@a®rlapaﬁ@mplel&|©f chpl@geni®s4 and U. S.
et e PP ¢ b RR R YRl Ay n AR IR R LI ZL: Fih GOMPOUNAS

i ncl ude, but are not dt organi c conp hds , organic

nmol ecul es haV|ggmamané@nhamnmeKthaMEEmgeh(E@omﬂiﬂarandmamaunﬂi 500 Da),
nucl ei ¢ acbgs Eﬂex%n tel ﬁﬂ%@ exggﬁm C&Qqﬁg oungmg& ﬁ urallty of
conpounds Can L81°7ed? 6 Cr o oglcé pr oduced

and/ or conprlsadnmnw(ﬁ@rmﬂxanmheﬂhﬁmmﬂessﬁﬁmge5 ceII extracts from e.g.

pl ants, animals or ani s her nor e s) can be
known in the art b @ﬁgngyHg$“Vﬁ8 C?%”B%mgﬁﬁg‘ﬁéa%gyﬁ%g&’ ting a |ysyl
oxi dase-type emayiR. resTdmeity ea@hitkds B 1xdnd 3e2.f PlateASISSAY nfag afsolincudeodul at or of a
| ysyl oxi dase-type enz an be a cell-fr xtract, or. can conprise a cel
culture or tisS u@UFP%Wgwf%ﬁ%PH?ﬁPWSVOWP“§ﬂH§BHﬁH§“@Hﬁn%@“w gB; added to
a reacti on2sn Xk Rlatideld @ehvelr fesiticindl ctfuﬁaeermegbmy leiRCbREctirdistnde 6€l | or
admnistered to a transgenic animal., The cell or tlssue enPoned in the

assay can be, %ﬂ&@é%éf“&l%%tﬂé‘ﬁnﬂs 38éF“Ild3?é“PHH@r8}’e gqtical an i nsect cel |,
a vertebrate CgldductfilIIRIN RNGi6&! dnd iRpRYE BREA Q&ltical anltuTRNy 6! | or can
conprise or be obtainéed froma non-hunan transgenic aninmal. ]10078] Several
met hods are kn&gopoetind) lpekseamele;af magrinhl 2dieaydp¢ludegobgy 4 ®g-and
screeni ng | ar geobib RirafdeiitkRicl@ENhidiy GREROHAME DAMLAQ, SRRGI T1c affini ty
for a target, such as a |ysyl oXidase-type enzyne ese met hods incl ude
t he phage- d? sptﬂaytl‘rtéftlhwd than tahiegihtivigrnd omizield géprd Yegnarle wedpl ayed from

eaoptor. See. o g. B shtybsu gV UGETGSAGTRRY AN HalIER e

5,223,409. In Mtbi(lﬁandaquplnamempnta@nﬁﬂmémajheﬂp dscard degilobf polyryer s
i rmobi lized on.a.s d,s or.t nt hesi,zed usi ng
phot ol i t hogr apHs lce%log A lel?down %éﬁ Lgn{e fy v1c8§?)(1 ﬁgg% "&B 36?15070 and WO

92/ 10092. The |nnnb|I|zed polyners are contacted with a | abel ed receptor
(e.g., a lysyl oxidase-type enzyne) and % he support is scanned to determ ne
the | ocation of |label, to thereby identify polyners binding to the
receptor. [0079] The synthesis and screening of peptide |ibraries on

conti nuous cellul ose nenbrane supports that can be used for identifying

bi ndi ng |Iigands of a polypeptide of interest (e.g., a |lysyl oxidase-type
enzyne) is described, for exanple, in Kraner (1998) Methods M. Biol. 87:
25 39. ngands |dent|f|ed by such an assay are candldate nDduIators of the
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test, a tag recording at | east one step in synthesis of the conpound, and a
tet her susceptible to nodification by a reporter nolecule. Mdification of
t he t et hewoizsiumwex$3t o signify that a conpl ex contains aPcorgseand2isayi ng a
desired property. The tag can be decoded to reveal at |east one step in the
synt hesi s of such a conpound. O her nethods for identifying conpounds which
interact with a |ysyl oxidase-type enzyne are, for exanple, in vitro
screeni ng W t hedeRiads afd yscme%b{orﬁf)d%gerﬁhltlf)l'e|c§1?srang|t1@§dh@§33ﬁ5e%§%§m and "real
time" measuring of interaction using or exa t he BIAcore appar at us

( Phar naci a) . [ 0@igrfiomplpng wélélﬁlerﬁéﬂhw%t@htﬁensléesl}ggand tenghesgodace with the

present d|scIOEHﬁgmkgthQQQHg%mactlvators/agonlsts and
i nhi bi tors/antagonists of [ysyl oxidase-type enzynes or rel ated

pol ypepti des. [0082@whﬁ©mﬁéﬂ5aﬂpw@aﬂwﬂv@nﬁﬁ@0%@ﬁﬂh@§ﬁ§fﬁﬂ,ﬁﬁdﬁ?ators of
LYSYL oxl dase- WPRIANANTRRahE 35 @ IHRE (BhAPEh & BORLARR,0h Lpepthdes. M metic
pepti de anal ogues can be generate or exanple, substituting

st er eoi soner s, coluans anmlnmcta?(ﬁadsd flﬂcﬂrwmlamaltea;alwloésalmwmg Fiwi4o aci ds; see
e.g., Tsukida g: 08% }101{315 has f?de %h%g]lnﬂh feﬂt 354ﬂ’1us artt ) f)ﬂpfrliadu?ro m netic
conponents can $e Incor pora dinto a de to rees h conf or mat i onal
properties thaEmhmwn@éﬂﬁmmwImpnmmnﬁmnwaﬁsmmupaﬁq@mhtbhqbeB@Lmﬁh

Aot her et hod 5P S BN e og bR Alis Rty e Srde T MBSO A o achi ral

Cam no aci dor egeiiss1 may Qaa auﬁﬂakme@§344rtﬁaubltr¢s@gndsmo tdpeh mbsatslshwln on of am de

bonds by pol yne I al j [ 1996

Bi opol yners 39”#%é’ pﬂ%&%@ﬁ%%??&@nﬁgﬁggé (Hngﬁmﬁﬁgﬂﬁé é@r snall
pepti de hor nongscknéss@ifer systens have been descri bed. Zhang (1996)

Bi ochem Bi ophys. Res. Commun., 224:327-331. [0084L Peptide mnetics of a
modul ator of a | ysyMepgidlssise $Qhaapssqingudeapatgia g E’)@Cf‘tﬂ‘éﬁttthﬁf @by t he
synthesis of pgftatilgedthnst h&&@@@a@@m&h@}drécl%ﬁaﬁ@&uf)llaawmeﬁaccesm ve

am de al kyl ation, foll owed bé testing of the resultlng npounds, e.g., for
their bindilhg AAdoficashmeneyisbhl In@@@ﬁéﬂl?@ésmawlﬁéa@af/ ?Oltnﬁ@dgener ation and
use of pept'dOﬁb@E&ﬁQh&BEBhHﬁBﬂ&méﬁﬂbh@ﬁﬁﬁ&ﬁﬁ hay& Rp&h gqgﬁﬁé'bed See, for
exanpl e, Ostresh, (1996) Methods i n Enzynol ogy 267: 220- 234 and Dor ner
(1996) Bi oorg. pm@mmc@ﬁ@hmewﬂmmgnH@EﬂﬂFaf@ﬁémnbkwdm$Vﬁhb@@dwnﬁwslonal and/ or
crystal |l ograph I an be used
for the deS|gnh%?QB&H&%%él%?%%gggwﬁ%Hﬂﬁ{ﬁg?%&%#ﬂ@éﬁ£?§OX|gg%ggg%givity.
Rose (1996) Bi epithm mtprogve3BatIROP3H I et meRatyerrleB01( 2906 ucBiecdorey. Med. Chem

4: 1545- 155?0 [9&5 EF] -tligre tasit%':{l %t1'7Ire l%gds eg recsilesI V¢ %%o%%eﬁaonegltv%ee%f

| ow- nol ecul ar - melgh tic morecuf nlnlc e actrvity of native
bi ol ogi cal poI ypaptyi cdﬂs3(blsanﬂm0ﬁdmeuivedﬁﬁ$3®4ledrnpm;ze de@rical Davidct(vit998) Nat ur e
Bi ot echnol . %90ﬁé§5 Ki eber - Emmons (1997) Current Opinion Bi otechnol .

8: 435- 441 lvboP VEPGEH- proc. West Pharmmcol. Soc. 40: 115-119; Nat hews

(1997) Proc. West Phaﬁ{dﬂiaptbbess@%scrégd Bddw di2h refamfceNu KIG | Sahfodh @OBIG. Eur opean
J. Biochem 25g9433 438. é$086 is also known to the person skilled
in the art that M8y PsUsde ﬁ“HﬂgpgwongﬁﬁfﬁﬁgT%@C% - eval uate mimetics
of small opganic coMPOYESuNAG, 16 MowHkaRREEof f@ﬁﬁlngghlea@rﬁ&ui@@tso@t e or

i gand of a |ysyl oxidase-type enzyne. For exa it has_been descrlbed
that Dgl ucose RACAEHNS a%th PREST HIC dBISPER™: £&G2§ FHOMS Mestory veic)la

hapal osin in aptRgoNduBidie: $05lahl ﬁ{uﬂgﬂéﬁ%ﬁél%ﬂﬁsﬁﬁ ahBiAN6RIASREET at ed
protein in cytotoxicity. Dinh Med. Chem 41:981-987. [0087] The
structure of tﬁﬁﬂFV§?NﬁéQ5d3§%U@? BHZpHEEY Bshdp e-tyngveRicopdrwd to gui de
the sel ection S cul es,

pepti des, peptl&f %ﬂgﬁgﬁ%géﬁgng&gﬁﬁf g%?@g@é%ﬁ?h%?ﬁ?%ﬁ&%ngﬂé ties of the

| ysyl oxi dae- inypentiaply fyps irgpitiveing ¢ poriieie(etgi. figp pratiom af svdsstraef,eyiﬁShet ic

nol ecul es t hat i «pRi.ndi ng partner
or the receptorghggaughtg%?h%ﬂﬁ%%ggﬂ aﬂegﬁggﬁggl%ﬂgégggéSfRE%glenan (1997)
[ . din. Inves$mu@@kQZHﬂm128@mﬂSgbnwgnahgbenn#ﬂkdmngomhwwkamwde and
conput er redesign of . structura S S y nzymes can be
per For med usi ndrasrabie st Eie, b Borbim e SR IR SR "ot ef ne
25: 286-299; Hof fman (1995) Conput. Appl .. Biosci. 11 675 679 Comput er
nodel i ng of protein folding can be used ¥or the conformational and
energetic analysis of detailed peptide and protein structure. Mnge (1995)
[ . M. Biol. 247:995-1012; Renouf (1995) Adv. Exp. Med. Biol. 376:37-45.
Appropriate prograns can be used for the identification of sites, on |ysyl
oxi dase-type enzynes, that interact with |ligands and bi ndi ng partners,
usi ng conput er assisted searches for conplenentary peptide sequences.
Fa55|na (1994) Innunonethods 5:114- 120. Additional _systens for the de5|gn
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peptide mnetics that function as nodul ators of the activity of a |ysyl

oxi dase-type enzyne. [0088] An inhibitor of a lysyl oxidase-type enzyne can
be a conpEOI2biv@1i8ahi bi tor, an unconpetitive inhibitor, PaTmSz@d/023I3A3 bi t or
or a non-conpetitive inhibitor. Conpetitive inhibitors often bear a
structural simlarity to substrate, usually bind to the active site, and
are nore effective at |ower substrate concentrations. The apparent KMis
increased in tRgeRIeIONGER HAf n@ bEANRLEY WS nlt?[m iRiphifties ntRGOIRR LIt | Ve
inhibitors generally bind to the enzyne-substrate conplex or to a site that
becones avai | abPesapitenduganeieatl e FoglinbuiAgridto 30 ey srefydg dergstisg and may
di stort the acliwigic hferidBQhdh 4n&IABRBILA MaMARY LiREon(WBX:) Bl & decreased in
the presence of an unconpetitive inhibitor, and Substrate concentration has
little or no efhetrl GA. Famiibd maignal SN xed inchide denasitiag an eselapetbl e of bi ndi ng
both to free e t.he - rat af f ect
bothsubstra?e E%%gﬁhgﬁgﬁégggtal%%%%ggg%#@%%y@ﬂfgggggﬁgé%it?ggﬂgﬁﬁibition is
a speci al case of ninsede cashd, biatdriehS40r(e.ghsibbont theide nhishireae uiesiddbleenzyme and
enzyne-substrate ¢ | ex | wi |, .ayi di nd. i nhi biti i.s. not affected
by substrate cOneehiPaRiinied NaRRE BYOM (e AR PR a8l hi Ra to
enzyne at a regiaenalei2Gardied40 heyaeducy er geveat stieey to adtirial Madauadbgai | s on
enzynme inhibition.s or ex |l e, Voet et al. 008), supra,..Anti bodi es
[005] 1 n cor t BRRREB AR TD e PSS it KR RSRELI L pe.enzyme
is an anti bodymalefialaddiid dezoel sehlied ittt cake aftkd b@gyeriab5Hroristdhi bi t or  of
the activity of a |lysy] oxidase-type enzyne. [0090] £ ed herein, the
tern1"antibodyﬂmﬁ%ﬁ%?agﬁﬁﬁ§ﬁpﬁpﬁﬁégwﬁg@ 8%5?%%%?3%%?@%ég@?ﬂ@mBWﬁding agent
that conpri sesdpaRtindeorHetUEREE $n {eBases Viadiba 80 fnegbOsmBRGUANCces) t hat
specifically bind an antigenic epitope. The termis used in its broadest
sense and specF@W&éﬂﬂQn@d é@§“ﬁ6ﬂ5§¥%ﬁaFmﬁﬁ@iﬁ%Hies (including full-length
nmonocl onal anti bodigg) 5 aBQkwsqaald@eﬁdnbQQJdﬁﬁeqohatp@%_emﬁmlarb@dfe%s, hunani zed
anti bodi es, chineric antibodies, nanobodi es, diabodies, nultispecific

ant i bodi es I e. gircctipn. gpée r-ilirectignpriperiliadyr o et therke dirssidsn aoddgrent s i ncl udi ng
b,Ut nOF lim tegiré_cﬂoﬁcgélsho%t?ml? .@,Eﬁtggals S, |59(5!33@,34n8 B@(Ym%%ﬂin’ﬂ' t Fhe desired
bi ol ogi cal activity. The term "human anti body"™ refers to antibodies
cont ai ni ng seqdgitraslapdrs, poerkperovegonon)@re epmnofeethep isers bl e pon- human CDR
regions, and dges.not inply that the full structure of an immunoglobulin
nmol ecul e be present, only that the antibody has m ni mal inmunogenic effect
in a human (i.e., déesedbéreinndecenthe” pedditb réspert of twant nivodinasridlo it sel ).

[ 0091] An %ant} bod ragiepnt” conprises .a portion of full-length
anttbody. P e BEHE e SEATRE T RSPl BBl on of - a
full -1 ength antateadly (orfganplvaslec Sbveahinebedye thatadpieir hyemcdreideldsab, Fab' ,

F(ab')2, and Fv fra ts; . diabpdies; linear antibodies (Zapata et al.
(1565) “Pr ot ei nbesgI3aEa 6y isiths R oRST e RSB Rl AT TR ecul o5 and
mul tispecific agéshadh &t doaraosd pbsidra nhdtbagyred.r SgmeNt & nBapatn di gestion
of anti bodi es gﬁoduces,tmo igentic | anti en-bindin% fragnents, called
"Fab" fragment S0Plsa &l diectongliyian gred harin Yess BAtANY<Ri te, and a resi dual

"Fc" fragnest, a desicgpakb mbwsalhBkink BGudnie s8BidrnéyovePmatelisit 3h,i ze readily.
Pepsin treatnen%lﬁlelds an F(ab')2 fragnent that has two antigen conbining

b’ )
sites and is sPilP2¢aphblt Miskipggauctye 3RY Agy Antsed &npatietipeg: i Fv" is the
m ni mum ant i bogyedi a0 MBtve WokiEdhs 6PRLRINS uRicFRIM ek Rin@dAhicagsfcogni tion and
-binding site. This region consists of a diner of one heavy- and one
| i ght - chai nvar ilgbigeone rhiha PragesegHtomMMpmhmenozderiee A¥s gwsishovom s is in
this configurati gﬁﬁﬁ = {4 Lpteract to
define an antigéﬁggﬁgg%ﬁgﬁgfégﬁ%%dthe Sﬁ%{§§§Q§¥q%ﬁgg%fﬁgﬁﬁgFﬁé?&
Col | ecti veBYy, opraringh R52CDRsh epaviner553 heg yenltbfIddixtrgdigpecthe kaliestiono t he
anti body. Howe nal e riable d ' ' ted VH or VL
regi on conpris%ﬁgi%n%@g%{ﬁégﬁ%???ﬁ%ygﬁgd%BRg%g%gés?#g g?ﬁ%ﬁ antigen) has
the ability togracotm weltaid. Masdingntriqpen S5@mahoalyde apha@orkoswataf finity
than does the entire Fv fragnent. [0093] The "Fab" fragnment al so contains,
in addition to heavy and |light chain variable regions, the constant domain
of the Iight chain and the first constan@ domain (CH ) of the heavy chain.
Fab fragnments were originally observed f | | owi ng papai n digestion of an
anti body. Fab' fragnents differ fromFab fragnents in that F(ab') fragnents
contain several additional residues at the carboxy term nus of the heavy
chain CH domain, including one or nore cysteines fromthe anti body hinge
region. F(ab')2 fragnents contain two Fab fragnents joi ned, near the hinge
region, by disulfide bonds, and were originally observed follow ng pepsin
di gestion of an antibody. Fab'-SH is the designation herein for Fab'
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am no aci d sequences of their constant domains. Depending on the am no acid
sequence of the constant domain of their heavy chains, inmunogl obulins can
be assi grw0 20w/Mi28e¢ nmaj or cl asses: 1gA 1gD, IgE |19gG a&od/usgmo/o23sd3 sever al
of these may be further divided into subclasses (isotypes), e.g., 1gd,
lg&x, 1gG3, 1gHA, 1gAl, and I gA2. [0095] "Single-chain Fv" or "sFv"

anti body fragments conprise the VH and VL domains of antibody, wherein
these donai ns ghebPLRAGNE pndaqlﬁhoegka{w{/ Eat&%iﬁgaﬁia&ésgl% fallédn MardrAlsSAVE

enbodi nents, the Fv polgﬁgptlde further conprises a pol ypeptide |inker

bet ween the VH#ha2W@ndiakhi ns, which enables the sFv to formthe desired
structure for antigap Bl 8emdrfbeded AW Rics ftucni&s1Blgkt hun, in The
Phar macol ogy of Monocl onal Antibodies, vol. 113 (Rosenburg and More eds.)
Spri nger - Ver | aggenchiesyd 1Ydetke bagp forped aighiBaskngguycture 060 8JIGTheas bgem " di abodi es”
refers to spall, antib ' t ' - hi.ndi [tes, which
fragnents cgarrp%l seg% ‘%gg)\(/:é{scﬁal n%\%g}r@qgg%%é gﬁclg? frlfg}‘(? e@gdnﬂr%glg?%d to a

| i ght - chai n vapérébiserf dowaialy SEVLI30i 120t drd d BpeoppoingpsPt(Fié Sehdhan (VH VL) . By
using a linker_that is to har.t. I i n the two domai ns on
t he sane chai n,renfaﬂién Or%?n(rglé) §glr%{§h%ﬂgr5 gdéég(\é\’,c?ag’ﬁnfl @\%Q ?ﬂgkﬁgur&%%ﬁﬁénent ary
domai ns of anotlastingations 56 hebmbyevideasatidtmgs 6140 Hanh lgdére-shetdiertdOsi t es.

Di abodi es are addit. |1y describped,. for ex le, i P 404, Q97; WD
03113061 and HBPIA HYBH 4 eghdiRg S viscn SE Pt sl e Tegghedalle -
9066444-64466 Bﬁﬁ?&i Em@&MSQH%ﬁ?d%nanygﬁ@my&mﬁwﬂm$6mh&hdhaamb?eﬁ identified
and separated and/or recovered fr a co nt of itg natural environment.
Cowpongnts of PRXhHgAROYPMORRALEH a ﬁggﬂg?ﬁﬂgﬂgﬁ%gﬁéé%mﬁgpwones, and

ot her protei NnagRDUBnAR 6 oSN NALRIi R B SR cHA. WleRfih 61 NisSOFRnEAROdI ment's, an

i solated antibody is purifiedl?l) to greater than 95% by wei ght of anti body
as determ ned BYeHE2 BigkyO et hod, for exanple, nore than 99% by wei ght,

(2) to a degree suffiach eiiwstiRerRi) 8évice00laRBSE mdierid1 &) fa@RePforhed er m nal  or
internal am no acid sequence, e. by use of a spinning cup seguenator, or

. , g., : .
(3) to hombyenert y Bepogepn.ép BE treeshhvd egp insplateglevicspaicmasol0 (tief) reduci ng
or nonreduci ngaGANALH dRAS Malirky BLhEAR: BY{RATRSSE Bl UgicOf Silver
stain. The term"isol ated antibody” i ncludes an antibody in situ within
reconbi nant cebxide orgitheg ensalatipremseridne conponent of the anti body's natura
environment wll n . ' [ | ; ant i body
is prepared by at F@gggsgﬁ§§%%%yyP%gfﬁgp%ggggggﬁgngﬁ%%ﬁmg%%%%%%godinents,
an anti body i seg. Hhuomehichauicadmdchaodbal pelishinp ((ER) ardt¢hdadly (o ddpoeni zed
ant i bodi es,j ncl.ude human i mMmununo bul i ns_(4,&eci,pient .antihody) in which
esi dues 1 Pom BHEEHS R SoRTy PHRE & R GO RS e OO AR ect ol ent are
repl aced by respuasfabe D @ nEARRadT 10eand @ppdn winkive SPEGi eseriad Sh®Ere @ant | body)

such as nouse, rat _or, r it. havi ng the desired ecificity, affinity and
capacity - Thus M RtHERS R p b P AT R BB S e ant i bodi s ar e
chi nmeric i munogl obglG. ashoMiiredin@ 9 aéaédb0MankBhaskaGuanaereds0 hnaded r om
nonhuman i mmung@gl obul i n. ' The non- n sequences are |ocate rimarily in
the variabl e r &8 %Y“Bﬁ???@ﬂ?&@?gﬂ?%mﬂﬁﬁggiﬁﬁ%éﬂ@ﬁ?@FPPvgﬁg§gpﬁVning

regi ons (CBRS) be hfdd &OpEReAND.LIi0BRE Svely¥mbiaFBMBLKO Masdrikamdehedine hunman

i mmunogl obulin are replaced by correspondi ng non-human resi dues. Humani zed
anti bodi es can™atdRe LR 98 GBS WEBY RPrstseatd b IRBORElY e Pl it he
recipi ent ant i body iRPTG.iNmhgnd IROTLSH0 GRS 2 PARIENGIK SEARGHES. |
certain enbodi nents, a humani zed_anti body conprises substantially al
| east one, andPeyipisPall agd prepingy 833 disick opRp#L H33 hag ywigh &1 exlendipg in
substantially all,. ~ QQR% r [ n
innunoglobulinﬂg dﬂ%g%ﬁg? su §§§§%§§@ﬁ§ﬂ%bﬁh%$9§ﬁgﬁ Tgﬁ§@£$%qgggions are

t hose of a3Gunsubstiantally gelatsh thain width A8%e NaskingestiueniedS0 Rgy inchelegur poses of t he

O e T

subsequences oflevamtsitbgdiee§10.[ 0099] The humani zed anti body can al so conpri se
at least a portion of an imunoglobulin constant region (Fc), typically
that of a human i nmunogl obulin. See, for exanple, Jones et al. (1986)

Nat ure 321:522-525; R echmann et al. (13?8) Nat ure 332:323-329; and Presta
(1992) Curr. Op. Struct. Biol. 2:593-596. [00100] Methods for humani zi ng
non- human anti bodi es are known in the art. Generally, a humani zed anti body
has one or nore am no acid residues introduced into it froma source that
i's non-human. These non-human am no acid residues are often referred to as
"inmport" or "donor" residues, which are typically obtained froman "inport"
or "donor" variable domain. For exanple, humanization can be perforned
essentially according to the nmethod of Wnter and coworkers , by
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In certain enbodi nents, humani zed anti bodi es are human anti bodi es in which
sone CDR residues and optionally sone franmework regi on residues are

substi t utwo 2bw/mesddues from anal ogous sites in rodent &oTiuseaivms33be. g.

muri ne nonocl onal antibodies). [00101] Human anti bodi es can al so be
produced, for exanple, by using phage display libraries. Hoogenboom et al.
(1991) / . Mol. Biol, 227:381; Marks et al. (1991) / . M. Biol. 222:581.
Q her methods for pAeRWhRIFRYIRA] FRAGChARAL s@itliBOsHeHd 35@adescri bed by
Cole et al. (1985) "Monocl onal Antibodi es and Cancer Therapy,"” Alan R

Liss, p. 77 anBosBEwehaichdiat dieir pptiegegaye perpengliepianiol cach afrerg fooBamplyo102]  Human
ant i bodi es can g gl Ginkisib AIEQUNGNG (RUTRRSROG ARUbS Nl Rk N1 O
transgenic animal's (e.qg., nlce) i n which the endogenous I nmunogl obul

genes have beestrlpam PR MFIGrY is oampbrdicily t¢ tha gtaaigadiawnsigpdenginddnel ogi cal
Challenge. Uil ABLRAGY T AARUCION i AORRINATs I G, £! RRLKinL eserbl es
that seen in hu ns 1n respects, inc I ng gene rearrangenent,

assenbly, and amaskimpdycugp@bd aid S0 pFipesdiapptygachrhiahed dgmng thedytiohor exanpl e,
in US. Patent R4 2 5,625,126; 5,633, 425;
5,661, 016, andofﬁaPﬂg ?w?fomﬂ%@”géwgﬁﬁgfgngm§%?Pgb??%IESS%Efﬁs et a

(1992) Biol Techlndésc(gyoejfern%‘dgn ZcBBtm(nﬁQﬁ@c)esdmh bﬁngmmy davice §(DAOdppidat ur e 368:
856-859; Morri son { %m ﬁ%1t368 8% rlshmald et al. (1996) Nature
Bi ot echnol ogy 1%"8 %aég'l Bryar ¥ “NE Wre Bi otechnol ogy 14: 826;
Lonberg et 1@l . (1998)G. In§RkI .meRevy ddvﬁﬂélﬁDOhfterlﬁnﬁﬁs 9315 HaOOBLB]forARY T bodi es
can be affinit red usin n | ection and/ enesi s met hods as
descri bed abové“ﬁaﬁkggﬁgm§Wﬁga¢ﬂ§ﬁ£%?%ﬁﬁ%?%ﬁp§w ‘gﬁgﬂ“ﬁ "PESHTER have an
affinity whi chad @cHing/@.ol,idFBSCIOr WORERh) h@Nbd isB®® BhovioRionk WENty times or
nore, or thirty tinmes or nore than that of the starting antibody (generally

nurine, rat, ralﬁiﬁrlﬁls Sthitdedh of pashdRYI SIS Hgh PG Y WP IPOEHR8S nat ur ed

antibody is pregpafegchl 710X R4inAYs52MN [RAINGRY 1GH5S BabeudhcRISPERLf | C
anti body. Bispecific antibodies are nonocl onal, and may be human or

humani zed At | Boygiadwueman nsssial F0naikh §ertending inghe ydiregion) addt t wo

di fferent ant'ﬁﬁgﬁlobﬁa&gﬁu@ ﬁ§%&khﬁ%§£11kﬁ§hﬁ Q%&&@&ﬁﬁf &ﬁQ'ng
specificities cah be dlrected to two different [ysy OX|dase type enzynes,
or to two diff trenidtehiitopeshown o IGn), éhelg}wrd@mrd@gélengﬂpémﬁhzg/rre [ 00105]
fn ant ! body asufh3EhaSRAs DELRLN, 680 AlafaNfoaf MTIRGRALIGRLE.  Such

i mmunoconj ugat es conprise an ant| ysy oxi dase-type
enzyne) conjugﬁnmdeDBQnsHb@ﬂdwnph@@mheﬁrEﬂthsmgamnu$$mmﬂ@#)wm

i mmunoconj ygat also 0TR d CytOtOXIC
agent suchggs g)cﬁyu 13?%51 PP%mgﬁg%fﬁaﬁqﬁan%ﬁgtﬂg%,“ﬂhpgﬁ%ynat ically
active toxin othabaepestiticakd pérplesrgazlularlplmcfvbh other, aevimatr 101 gf FG. 00 mlay agnent s

t hereof), or ahradlo ct| i sotope (i.e., a radioconjugate). [00106] An
ant i body t hat @6€ém5$8 PY*PBi nds to" or is "specific for" a particular

pol ypeptide or an et 0PshodR ngenfay tdvde! 5B apal et deldies eae that binds to
that particul ar pol ypeptide or eplto qut su stantlall i nding to any
ot her ponpept‘H@aﬁﬁgp Vfﬁ@ﬁﬁpaéogﬂﬁ ﬁ§51gwtgﬁﬁﬁ Eﬂﬁ@ﬁpﬁﬁﬁﬁg% an anti body
of the preggnt frdmse@&mmren SRS Cdifeb @l INarbiands]0tifay ihGuding@itiow th a

di ssoci ati on constant (Kd) equal to or lower than 100 an optionally | ower
than 10 nM optiKHak -9 Flbﬁ@rowaﬁowewmmwﬁ%w yWMpstidl {h@ay 0. 5 nM
optional ly | owghfaR sBind matdialQBbOR@ ¥ th@VERakhAM 16- ﬁé‘re@% er optional ly
| ower than 0.005 nM in the form of nonocl onal antibody, sc Fab, or
other form of hothingésdglsddsinded O aray anqledesdican exide. of about 4c ' 25C, 37C or
42C. [00107] In cerfpj E‘QQ{B‘a@%e%%éewc%?o@'aﬁérth%éﬁa?fllﬂoﬁﬁsBéeﬂsent di scl osure
binds to one or nore processing sites (e.g., tes of proteolytic cleavage)
in a lysyl 30xi plasaized;ge..¢lireygheCMP Ioe pleb ekt @crpase mptdslhbrdiofg processi ng of

t he proenzyne r z I t her eby
reduci ng the ag@P§§@RI§§@t%9§F&B.é OX|gd§£¥%K%glgﬁgﬁ&}tﬂfbggé%?ﬁln certain
enbodi ments, anf tamanlmxtdaylcaswmde ﬁg) froinshletep fresemnath dhedlyosueral bilids t o human
LOX and/ or human LOXL2, with a greater binding affinity, for exanple, 10
times, at least 100 tines, or even at |least 1000 tines greater, than its
blndlng affinity to other |ysyl oxidase-fype enzynes, e.g., LOXLlI, LOXL3,
and LOXL4. [00109] Optionally, an anti bd y according to t he present

di scl osure not only binds to a |ysyl oxidase-type enzyne but al so reduces
or inhibits uptake or internalization of the |ysyl oxidase-type enzyne,
e.g., viaintegrin beta 1 or other cellular receptors or proteins. Such an
anti body could, for exanple, bind to extracellular nmatrix proteins,

cellular receptors, and/or integrins. [00110] Exenplary anti bodi es that
recognlze IysyI OX|dase type enzymes, and addi tional disclosure relating to

- I a



is incorporated by reference. Polynucl eotides for nodul ati ng expression of
| ysyl oxi dase-type enzynes Antisense [00111] Modul ation (generally

i nhi bi ti onp 20fo/@1183syl oxi dase-type enzynme can be eff ecPeu/usgo10/023363
down-regul ati ng expression of the |ysyl oxidase-type enzyne at either the
transcriptional or translational |evel. One such nethod of nodul ation

i nvol ves the use of antisense oligo- or polynucl eotides capabl e of
sequence- speci fildp rtsﬂnttdinglqow d1dhBnd R A0 A BSGLE P TEREQRVRY s Buctf &Y |

oxi dase-type enz [00112] Binding of an antisense oligonucleotide (or
anti sense oligh Pé@?m@@ﬁﬁﬁaﬁﬁb@hyf dnadertahy et mRNA nol ecul e can lead to
the enzymatic cl eavage 9ot aalc@sobaﬁéaaetéeytﬁshl‘a’b@%n In certain
cases, formation of an antisense caninterfere with correct
spl i ci ng. In bﬁtnme@aéeyceasnecwmmg@gsdwa@ orfvan@th)@walbetlendget MRNAs,

sui tabl e fog tte%%ﬂ}ate% 54'0%11{1]%%‘& 3Bl éa]th @%Eﬁ&on LTI Esgio sfases, binding
of an anti sense ol |gonuc eoti1de or oligonuc e analogue to a target
MRNA can pr evematefiel 30, Abﬂ@@hbﬁh@OhtwmhaﬁﬂerentE@hénBSandwng, t her eby
preventing trapslation o beo 9%%§bﬁ%@%e%§n%ﬁdﬁ %onucleotldes can
conpri se any type O nucP est e su uni

anal ogues suchnm&nmeﬁﬂlﬂhumummemeﬁawmdmmaRNAﬂHGoKSmmmﬂmdhsemmythe

precedi ng. RNA ol i gon cIe e st e du Wi a target nMRNA
ol sul o bur- Seoysro el i GuRenLeryBY & SvPeShlie
intraceIIuh@rlwh&h&amakheﬂsmymﬁﬁm@f ol i gonucl eoti des and ol i gonucl eoti de

anal ogues. This can_be coun y expressi RNA ol i gonuc] eoti des
inside a cell usingV Fﬁﬁ%%ﬁézg gﬂ“ﬁﬁflgkhgd’%%ﬁ3@@“n?ﬂ t"a‘ﬁlproach may be
used, for exanphEandwhieperdid @RS iHaged 1§ feh@t 1641MRNAC Hhidhe @NEAd @Ry an
abundant and long-lived protein. [00114] Additional considerations can be
taken into accBift PRGN SapgeRsieastt | %raa ahioihgunt B KR lwening nel udi ng:

(i) sufficient ,&PEcdifdoshitsielyl NsBAABGwiR HelpBlyL8KIEpentifRd qe@?a gdal )
solubility in water; (iii) stability against I'ntra- and extracellul ar

nucl eases; 1{i v§1dfaﬁlﬂl qftegchiigeese higd maydedplaneddy foyrsidsyalhportigntd 32¢) when used
to treat an of gani $iis hWsbOXACloln if BRILS] kb GATLAAS 1 1Mk §ORLT T ¥i NG

ol i gonucl eoti de sequences Wi th the highest predicted binding affinity for
their target nmRNApPHESEdmeactrothdandrodyerawi drogypiteridl 14l Sidewadhts for the
energy of stru I t he
ol i gonucl eot i dg(§ngI?sel3gj\7/g]|? ?‘%P%{L ?Sltgglg)ﬁnﬁagﬁo{@{at%gtam ad.q% 999)

Bi ot echnol . Bi oewrgal 1850.1Sidewdbgbreacti2a isyetivodictlar deslkgall portiors E12S e

ol i gonucl e |de Lrecte rabhi t | o BG and e tunor necrosis
factor-a ( f”ﬁ“ﬁ% engcgmno?hgwgé ?%g%gréﬁ ‘hl ggggfso reported
that the antlSp@ﬁ@ﬁ&ﬁhr&h&%w@ﬂpbﬂbh@ﬂﬂ]Hym$QEEQMBﬂH0hn@0ﬁ@0mﬁot|deS agai nst

PP s e S N R S e R e s N

tests agai nst iy eko dicflleteRimé ab@EAIS FetufeWBudelsla digpasd Whichophosphodi est er
and phosphorothioate olijg onuﬁ!eotlde chgglstries [00116] In addition,

sever al approa@ﬁ@%mt@?yH%@Pﬁ iR Gack Pcting efficiency of speC|f|c

ol i gonucl eg$i des usjig1fEhowi mentdt:;aday&tsenhﬁé&naaatsl @abh e425ead 14249. ,

Mat veeva et al . (lggb% Nat ur e Blotechnology 16: 1374- 1375. [00117] An

anti sense ol i gBHGOPEVOrER iBEessaT hg (HG Ae)- Paeihd 426 me) igelufen el udes a
pol ynucl eot i desQichdRQbyMehSal 4. d@t}@@ahleayemteratm%a iddudyclygot i des, for
exanpl e, between 10 and 15, betweeri 15 and 20, at |easf 17, at |east 18, at
| east 19, at Ieaﬁﬂﬂﬂwxmaﬂmwea§tg2@B®a§mpeas@h2%whaﬂ2@eath%OMYOr even at

| east 40 nucl eﬁiﬂndd?ﬁa st§§ﬁll?0 &i%hé/ %&Eﬁﬁhhﬁ’@m@ n@ﬁh&&hﬁh&@&'nﬁ%‘erﬂﬂa' ogue 1s
abl e to anneal %rl I ze ? , forma e stranded structure on the
basi s of badge w@hpWen@ntka@watwewwwdthWHemMpﬁyEBahmbh@élF@bnditions,
e, EREQHIENg AP L ARAET LIRS REKTEn L OQRARL, At | Sense
ollgonucleotldes ccor e presen I'sclosure can be expressed from
a nucleic acid consEqrmutg raaimaﬂﬂ Eieridd2 tapd d42%eih lrecesses 1 BSuany 1ﬁq:}mdeonal ly,
expression of | %eante staxw%lesmscgrggr?n%t%lsl | ?(91%%%1&6%%1 P%Oa[}hl ngnLe]t cria | e

pr onot er, such®"H4tE @xpre55|on 0 gnse Sequences tan be switched on
and off in a cell or tissue. Alternat|Vﬁ y anti sense ol i gonucl eoti des can
be chem cally synthesized and admi nistered directly to a cell or tissue, as
part of, for exanple, a pharmaceutical conposition. [00119] Antisense
technol ogy has led to the generation of highly accurate anti sense design
algorithns and a wide variety of oligonucleotide delivery systens, thereby
enabling those of ordinary skill in the art to design and i npl enent

anti sense approaches suitable for downregul ati ng expressi on of known
sequences. For add|t|onal |nfornat|on reIatlng to antlsense technology,

o 1 . . - — A ~ 1



[00120] Anot her nethod for inhibition of |ysyl oxidase-type enzynes is RNA
interference (RNAi ), an approach which utilizes doubl e- stranded snal

i nterferiwg 2RNMAI(:BRNA) nol ecul es that are honol ogous t @Ca/usargae33niiRNA and
lead to its degradation. Carthew (2001) Curr. Opin. Cell. Biol. 13:244-248.
[00121] RNA interference is typically a two-step process. In the first
step, which is terned as the initiation step, input double- stranded RNA
(dsRNA) is di gesloaslhy iftifdeXlnd3criialifRofii@dg. tporiaSiBl d-ybo bRy belkddRNAS
(si RNAs), probably by the action of Dicer, a nmenber of the RNase Il famly
of doubl e- st r &rt-18 pidkddred of inpdiire) BiisEe eronmiephiaxidl sdiges selBubmaeridt r anded
RNA In an ATP- deReRdenldBRREE cpl:8RMIENAIS KRS ARl pY B Aficendy . O TeCt]y
or via a transgene Or a virus. Successive cl eavage events degrade the RNA
to 19-21 bp dupt esesd(sgRNA)L depedior wplmtad) mie mastipldig 28 suchyieat hangs.

Hut vagner et al ... 02) ~ I ~ 1203235 : stein
(2001) Nat e h?f&‘:("g%é’é%@grf‘%%E?teflgq?ﬁ{af“s@\éh%%%é%%e%tﬁgrgam g%{?si RNA
dupl exes bi nd type anpwiticemsledesompleament wwel ay mrerh@) RNAet maegad43] dsenci ng
complex (RISC) . An,ATPR- endent unw_ndi t-h i R |l ex is required
For acti vat | on oA i GRSTERIN ML Rl w i Bl 28 Y ol Ra ana
an RNase) t henstosmgetEG.tlHemhoriad$ 04p0usad 1 42n8ay dipctpyonpasmapeals 7 Hy

i nteractions and ically.cleaves, th i nt agnments of approxi mately
12 nucleotides?m%ﬁéﬁﬁf%%N%PﬁﬂFPH%Egm’ﬁggﬁpﬁéém8ﬁ3%%e si RNA. Hut vagner et

al ., supra;0 Hormondriet 18showis 280ibyy Mafice S8 dfter@atlaterZyl 1999-hhd BeenSuadea (2001)
Genes. Dev. 15;485-49 00123 i and associ ated nmethods are al so
described in TH?E%SSGEQ%S&%‘]&%% Jh Fﬁcaé?ozléf’é! @agpalﬁfq @}ﬁﬂ(@%ﬁz) Nat .

| munol . 3: 597;i880k11 piacbnBn 8y 1§ 2002, BidosheMMaBki@PITYs mafedrar mdibd§: 15- 25.
[00124] An exenplary strategy_ for s¥nthesis of RNAI nol ecul es suitable for
use with the pFlEReHt OdrgerBstiie OhsTIRMEGPEIE 1617 BaY Pelprle dortidde- t ype
enzyne, is to gegikcdohifdORRERALAL L IRNMBEIURRGE doynst ream of the start
codon for AA dinucl eotide sequences. Each AA, plus the downstream (i.e., 3
adj acent) 19 nucl edtdcheymonscalldoBt sy ingdndg a disde Frmad by pRRAL DACHEE site.
Target sites '@mﬁﬂﬁh@@@fﬁﬁkﬂﬂ§mg§@mﬁéﬁﬁﬁ%% ﬁw&§kﬁﬁ@ﬁpgﬁ%@ﬁ@@nﬁbat,b'nd In

unt r ansl at ed r?g%fnzﬂéggiag £ " nﬁmg, antﬁgr Hyan%egégggwlnltlatlon

conpl exes, may a@ Wi diodsi in diageashs atgi fRederithe bgase conpl ex.
Tuschl (2001) gupkang JnEltei%l% Il4éb%nﬁ§9%f&h%%§9f—h&?}%@% %ét&?atl 3?(5 RS directed at
untranslatgd regions can al so be effective, a as been enpnstrated in the
case wherein _suﬂh@mahkrrg(stredum 55(}1@1(5'S)Bﬂd@iﬁ(FI(hé)@@PDHng@mehMKQt _ed about
o0 dec eass L RS AT IR AP SRRt Bl Shgf gl Leve!
sites i s obtained, SiscedBsdividedmahomalevichd0Genereealiginehhdo@ot enti a

target sites are conpared to an appropriate genom c datab e, g., human,
rouger Tht o er iR Sin Sl REBARP AR (LIRS SRR &8 T BlAeT
sof t war e avai | ailogirf thefvNABic@dOvMMay. ieGabstankialyicbhu@o vt Ms&BTMherefdad, ent i al
target sites that exhibit significant honolo tQ other codi ng sequences
are rejected. [0BUBEY deyicn ?S%?kﬁiftst a&?‘&@feds‘%‘ﬂlfg%eﬁgesﬁ@’ t?é?‘gr@?‘é as tenpl ates

for si RNA synt heshS Mcp&veE k6ifle SRYURPDESIIGOR thdyGhelE® dehRs RairdshsucRW G C
content as these have been shown to be nore effective in nediating gene

si | enci ng, conpatiedsseed ehgdeatrs hagmey Bonisehgncdi Jhemisehgnimessogy Sever al
target sites caRabg SRLRALEHh AduRRe: JalithdGRALR: Bhalldid faf8L81%n @ene for

eval uation. For better evaluation of the selected si RNAs, a negative
control is use@onivantsljdgrices: dme corsiptipy ay gencradt 2 BherACroasushwsibgle a
sequence with [ Lt b QR - WS t | acking
signi ficant hoﬁ%f%é@ﬁﬁﬁgt eﬁgéhgﬁggggﬁﬁg%ikggngéﬁ C+§§A%ﬁ%craﬁ%?§d

nucl eot i de3¢eqlrememorgfdeyibeS¥ i RNCVARY rdsectipndd or gronee dédhe imisaligrygenot  di spl ay
any significan : ' | ecul es of
t he present dié%?%%ﬁ%%g%g%9g§q¥%g%&%%w%%%%f? %?éﬁg#éggﬁgﬁ&gg@Pg?s whi ch can
facilitate stakjoe 8kpy, dss¢eqrriofmanhemgy RNMniroadscri pts once i ntroduced into
a host cell. These vectors are engineered to express snmall hairpin RNAs
(shRNAs), which are processed in vivo into si RNA nol ecul es capabl e of
carrying out genespecific silencing. Se? for exanple, Brummel kanp et al.
(2002) Science 296: 550-553; Paddi son et 4 (2002) Genes Dev. 16:948-958;
Paul et al. (2002) Nature Biotech. 20:505-508; Yu et al. (2002) Proc. Natl.
Acad. ScL USA 99:6047-6052. [00127] Small hairpin RNAs (shRNAs) are

si ngl e- stranded pol ynucl eoti des that form a doubl e-stranded, hairpin | oop
structure. The double- stranded region is forned froma first sequence that
is hybridizable to a target sequence, such as a pol ynucl eoti de encoding a

| ysyl oxidase-type enzyne (e.g., a LOX or LOXL nRNA) and a second sequence
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sequences forma hairpin |oop structure. The doubl e- stranded region (stem
of the shRNA can conprise a restriction endonucl ease recognition site.
[00128] AvehRNAYmMsBecul e can have optional nucl eoti de oPeThsmage/0286&h as
2- bp overhangs, for exanple, 3" UU overhangs. Wile there may be variation,
stemlength typically ranges from approximtely 15 to 49, approxi mtely 15
to 35, approximately 19 to 35, approximately 2 1 to 3 1 bp, or

approxi mately 2 1 tgG29 fHowsaRehdr@evidez00 afterta@itibRORafAR orf%%gf rom
approximately 4 to 30 bp, for exanple, about 4 to 23 bp.é§0012 % For
expressi on of SHHRASORRYeHepn aped Fosexamrle cordiebyescopiants hesleng|l6yed t hat
contain a promgflonlide inds 1604 189 HARIBSProkhda. hon@A, PAADKES OF the U6

RNA pronoter), a cloning sit i nsertion of sequences encoding the

shRNA, and a t rrhvoodichve brestlépinanedrsspasid gmedndgaivg lines20s@pét ch of 4-5
adeni ne- t hygi di. 6,835 §nRIGS ko FNKITBE ARE 2 LhaRIANPERS Sogepg al | v have

wel | -defined transcriptional initiation and termnation sites, and their
transcri pts | ackdpalvg(iays t6@b bEFIGTHE ntag riybd nardspendsd geralucterlinth¥sle pronot er s
is defined by th | vt hym di.pe trac the transcript is typically

cl eaved after %%ﬁxﬁéﬁﬁﬁ%ﬁgﬁ%9@6%$ﬁ??§?ﬁ%ﬁq€:%avage at this position
generates a 3' UU oVerdkdieg in the i enagx@uddg scedgrseRMNA addhioh ptosessésm | ar to t he
3' overhangs of synthetic siRNAs,  Additional . nethods for expressing shRNA
in manmmal i an cBPY8° B‘Fgona%%@rfjf?‘%%ddi“hont%m}“&? QrNREEYYisy o %‘&?e. [00130] An
exanpl e of 1@ Stieiabl ®vizh RNAdBXed 3B0veN THES tlielp BeSdRRR{hIdiG&dtd goengi ne,
Inc., Seattle, WA, which_jncludes I rase-11| - ene pronoter
Wt a vl defidiralii sl ding M APl Tac it can il T <1 Gnal
consi sting of ﬁ@ﬂ9@@d&ﬁ8&iﬁdd@s@@%ﬁﬁ@hﬁmﬁﬁMu@%ﬂa&nerﬁﬁ?ﬂgﬁbéﬁaﬁp et al.,
supra. The transcription product is cleaved at a site follow ng the second
uridine (of th¥ChiayBeBABGHEEe BY (e I Brwchat de) segienda@yjce ypeildfing
atranscri pt whigihb28eNH! @S, hdigoreBcl3ceals08 ¥t es infoush RihS9) Whinty al so

contai n nucl eotide overhangi. Sequences to be transcri bed into shRNA are
cl oned i nt & su€¢vics 3P {136 Zybrpugh BIG. e yndinpmogelsuica @0 HG dhscr i pt
conprising a fhﬁ&&h%ﬁgqggce conplenentary to a portion of a nRNA target
(e.g., a nRNA encoding a |ysyl oxidase-type enzyne), separated by a short
spacer from a secondGségthergh FEorddrshew pepcedies afdyraringa momplyaleene of t he
first sequence; | - [ 0l ds ' f to forma
stem | oop strué?ﬁﬁgﬁ{ﬁﬁ?%%kggﬁ%%?gzgﬁﬁ%&wﬁgég?%&%ﬁ%@ggﬁhgﬁﬁ% [ 00131]

Anot her sui t abingegioRNSomx pf s prooessasestdn femcodasrysienseSdndtsaibed sense si RNA
under the regulation of. separ | ] ronot ers. agishi et al. (2002)
Nature B otgonitap AT BB A S Rt B IRBE Jooctl LGl 2o

i ncl udes a fi véevideylmDoldeverifelhpreirewith reatreren (sFIgNaT thréu@0 FBQ] 24sITRMAS, ShRNAs

and/ or vectors_encodi ng them can be iptroduced into cells variety of
mothods. e g - T FOGTERE ST aknah SrbBhaRSaReetBuoR Souts i Toeen

devel oped. For FEXanplegh BICRNAamDh&aody @svicamooef drh.i1v eireekh mGo24at| usi ng
retroviruses. Deli erX of si RNA using retroviruses can provi de advant ages
in certain sit&yt? GREIMGTfEDCr BYPRS ral delivery can be efficient, uniform
and i mredi asel y sel geldiiéoiceSb@RbemekbRCkvidOW0 ERE.119) addanapgyet al . (2002)
BMC Bi ot echnol . 2: 15, ﬁ%flSBgﬁgecent scientific publications have vali dated
the efficacy ofVdich0SHGH P dtibmatcstl Al MRy doyiet LlU8ds dieiephi bi ting
target nRNA expLRssi@ii 9ﬁﬂoftrﬁwl§)rpaé«@cevdo@a%lyexgﬁgian@st@ﬁaqu@ feubdier apeutic
potential of such nolecul es. For” exanple, RNAI has been utilized for

i nhi bition in ektlpari¢aly serduativg mHenne paehiat pepattsiicidg or fipkataiieideylnet al .

(2002) Nature 41843853 cribkll Msobe | i 15 il dRedMEnEhatRb- (2002) Nature
418: 435-438) , cerv%b%l éghcerC%%f@% J?gﬁgﬁgf§gﬁ. %200§§I%h%ogene

21: 6041- 6048) angribleuktersisdicor pxide. (AMdteka ddtereice b¢tgea ey dgeeel 720: 5716-

[00124] Anot hef' et BPPRRdAP SRS TP Lyl SferEhof BRE PR POV TP

oxi dase-type eremas in sietmorynedict 47T® He 2dx proaseinpletiod of thememondi ng gene,

| eading to | ower .l eyels of |ysyl. oxidase.activity | e ex ion is
repressed, angg‘W§hg?cI@@%f@(§¥X%%ngx¥§8?§§%P%%mi%bg%%ﬁ@BFébgﬁﬁgéulation of
gene expression in a cell can be achiev?g by a nunber of nethods. [00135]
For exanpl e, oligonucleotides that bind'genomic DNA (e.g., regulatory
regions of a lysyl oxidase-type gene) by strand di splacement or by triple
hel i x-formati on can bl ocktranscription, thereby preventing expression of a
| ysyl oxidase-type enzyne. In this regard, the use of so-called "switch
back"” chemi cal linking, in which an oligonucl eotide recognizes a pol ypuri ne
stretch on one strand on one strand of its target and a honmopuri ne sequence
on the other strand, has been described. Triple helix formation can al so be
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[ 00136] Modul ation of transcription of a |lysyl oxidase-type gene can al so
be achieved, for exanple, by introducing into the cell a fusion protein
conpri si myoaofumesdonal domai n and a DNA- bi ndi ng domai npcomsaomuei3es c aci d
encodi ng such a fusion protein. A functional donmain can be, for exanple, a
transcriptional activation domain or a transcriptional repression domain.
Exenpl ary transcriptional activation donains include VP16, VP64 and the p65
subuni t of NFKBaegXemDbafket sBRSAThALdPR&s 156 P(188SI VBT HefBiNRvicAcl ude KRAB,
KOX and v-erbA. [00137] In certain enbodi ments, the DNA-binding domain
portion of suchOGis FeIveH upIEEIDIFPE obihe BYURCEYiSBeci fi ¢ DNA- bi ndi ng donai n
that binds in or negi@ GeRE sBRGAPfheRohyR¥ice PHARIE 1Y REnERAMEE OF its
regul atory region. The DNA-binding domain can either naturally bind to a
sequence at or foteed vangyapeesssp siodiang thosk gesglibeshdbdeswith sefsensaryiles. for its
regul atory teg l e, the

DNA- b|nd|nggdoﬁgﬁﬁhggﬁEﬁgﬂb(sgfﬁg%ﬁgfdﬁﬁgiggﬁgggrrg7%§gﬁF%?§gpprote|n t hat
regul at es expressrn@lrﬁﬁfheabbglsfyhnad)hed’wemamelsgéﬁend At ernatively, the

DNA- bi ndi ng domai n n t nec f choice in or
near a |ysyl OX|das@ﬁt>1/%S§mwsnem()§:y evweq7 %%%ﬂkgm%e ﬁﬂ?%ﬁﬁgﬁ% In this
regard, the Z|ﬁnmédmgbnm&h@mbmmmBQQJdﬁ@arthSmmseﬁmm@dLﬂasmumh as it is
possible to englneer |nc L rot |ns tg glnd to gﬁ% DNA sequence of
choi ce. A zi ncPPFAGEI"BY lﬁé ?’ﬁtc SR P &L MEN B B DB ne i nger
struct uresi10M poraonseif n&kerla( 34985 adhMB@cd stéic BOBHLH dhcnif 062 FTIG1093)
Scientific Amrerican, ruar Typi cal |y,
a single zinc Priq"%)étﬂonﬁg ‘é‘ﬁtﬁﬂ%ﬁ 7§§a%1‘?ﬁeﬂ18g%%%2d%?qrﬂl t{ﬁé@%ﬁ H&aénga?:tﬁ‘i‘r%al ns four

zi nccoor di nat i NMBoaThdtQedGied. MRS, E4éB Srencht IDUS hak Aottd il Rger@yE3odenonst r at ed
t hat the canonical (C2H2) zinc finger notif contains two beta sheets (hel d

in a beta turnthERcEHamas ¢ yidh @ﬁ@n@ﬁ%ﬂﬁpﬁﬁdEﬁBWH@Wé@FHQ?cystelne
resi dues) packegh7agphfist iffe AdpBaioael i x (general Iy containing two zinc
coordi nating histidine re&dueséI 500139 Zinc fingers include both
canoni cal H2 zi ncinfliligrtropgh HIG. 2¢rpseeessen sijiaet thase doscribed;abavy s

coor di nat ed byw&M@ﬁ&%&kaﬁﬁ3anm%&ggﬂGshiﬁh PBe 1R8 LPRR bindPdadREpganoni cal

zinc fingerssuch as, for exanple zi nc |ngers (those in which the zinc
ionis coordinHE@@UbVVEhﬂﬁﬁ)d&sﬁ%mnéﬂﬁgwnHﬁé§9ahﬁu§h@1h2ﬁﬂmﬂwn@wreS|due)

and G4 zinc f' § O&btﬁﬁ?e?gl [ AW RR DG dzéoﬂl%ohféP 6rﬁo %ﬂ'te@ﬁ%fsg% y four
cystei ne reS|d i-canoni cal ziné 1 I ngers ch *s0 I'nc hose in
whi ch an anlno&mCmdbﬂmh@rmmhannﬁmstﬁﬁﬂbnﬂmnmhsnwmnméewgzE@bsﬁh¢uted for one
of these zipccoordin jdues e, WD 02/ 057293 25, 2002)
and' Us: 2003 010888t SN ST o fsroo R MR ar e kAN Gormi ns
can be engi neet®l ih ovapasimilalynovedierial A ingeapecddviei3ny of Elonpared to a
natural |l y-occurrin fin ein: ther al | owi ng the construction
of 3inc finger bi ndlfy SeruET iR ke PP i 8 EReE 0 Chol ce.
See, for exarrptmo Beetktdsse@thadhg diff2RA2) ddNatl uierBispieefanglto aR0: 135- 141; Pabo
et al. (2001) An Rev. %Eochenl 70: 312 340; Isalan et al . 61%2001) Nat ur e
Bi ot echnol . 19°8 “@%IESD draenn. ome o5 s Pfocesips useys It BEBPSE hnol .

12: 632- 63725 Chagi®t508ldesctiBQOMbv Gt ref&AcB to BT, Y ehrouddi 1AG. 16Magtdd- 416.

Engi neeri ng nethods i nclude, but are not limted to, rational de5|gn and
vari ous types Bf é‘?rf’f‘i)mln%,eé‘}or)é%q"é‘@t%5891 %%%@grelqmwiqre%fq 3RaP> desi gn

includes, for gxamRlres. WSiTRGs dAARARAS, HRIPMARAG ahl kdlBls HeRcefuadr upl et)
nucl eot i de sequences and indi'vi dual zinc finger am no aC|dgg%ﬂaences in
e

whi ch each tri @p@prydiewaé@ﬂ@fﬁl@ﬁﬁwgbﬂ@d@ and disapeedqvicezs Bed with one
or nore am no qf ﬁ%ﬁ?@@%@a@@aﬁh@&1eh@ﬁﬁ%ﬁa%?m%% bind the particular
triplet or qua rup t sequence. See or exanple, U S. Patent Nos. 6,

140, 081; 63Q53 242; Ing163%, the ktru@ug pOMSMry @yird 85838, to @1i8BENIRy; be7, 030, 215;

7,067,617, I I

2004/ 0197892 506‘5% %’f@zx‘g’g‘g&‘%g’yﬁ%? g(%ggfg&%hegfﬁbo e RRaL RprRDs,
Application Pubﬁ@@ﬁﬁﬁ@ﬁJNbsmovwhmﬁﬁﬁ3ﬁﬁﬁmmmgMM®u26987m$®496bnﬁ@D142]

Exenpl ary sel ection net hods, including phage display, interaction trap,
hybrid sel ection and two-hybrid systens, are disclosed in U S. Patent Nos.
5,789, 538; 5, 925,523; 6,007, 988; 6,013,3;3; 6, 140, 466; 6, 200, 759;

6, 242, 568; 6, 410, 248; 6, 733,970; 6,790,941; 7,029,847 and 7,297, 491; as
well as U S. Patent Application Publication Nos. 2007/0009948 and

2007/ 0009962; WD 98/37186; WO 01/60970 and GB 2, 338, 237. [00143]
Enhancenent of binding specificity for zinc finger binding domai ns has been
described, for exanple, in U S Patent No. 6,794,136 (Sept. 21, 2004).

Addi tional aspects of zinc finger engineering, with respect to inter-finger
| i nker sequences, are dlsclosed |n U S. Patent No. 6, 479 626 and U S.

~ 2 a2 NSNS T PN A A PN ~ o o



DAN- bi ndi ng dormai ns are found, for exanple, in U S. Patents 6,534, 261;

6, 607, 882; 6, 824,978; 6,933, 113; 6,979,539; 7,013,219; 7,070,934; 7,163, 824
and 7, 220§02910/o013345] Addi ti onal net hods for nodul ati ngCrhis2@xpesssi on of
a |lysyl oxidase-type enzyne include targeted nutagenesis, either of the
gene or of a regulatory region that controls expression of the gene.

Exenpl ary net hods for targeted nutagenesis using fusion proteins conprising
a nucl ease donMBfakiANGrRMrETY HASEpREDNAMBY BBk Jhs 85 Eader OVi ded, for
exanple, in U S. patent application publications 2005/ 0064474,

2007/ 0134796; apanzBY) uzh 38Bis)Suddenstt 99ns, kits and routes of

admi ni stration [ 00146] > HRERARRMIF IGRTDBEH bk @RS &OMRIL BhthesRTPOUNS
identified as nodul ators of the level or activity of a lysyl oxidase-type
enzyne (e.g., famedindonaskia squdtyrs PH0 G ds dat Bege raampgdrelnlihedgheal so provi ded.
Such composkt i ARGk YRbGALE Wi PTPIY Gt B FRANLAGAS a0, gRapERCEUti cal 1y
acceptabl e carrier. Supplenentary active conpounds can al so i ncor por at ed
i nto the conpog’2 (fdhs)) wbhiieatwoed (paormiteadtes 1§15 (FHE. D01, dregpross | ysyl

OXI .dase' t ype .ege;%,nc‘ﬁr%?t)ch ?rr %et%?%iyslsode{t&f Wl%?l( ﬁfq?bg%re Ionve QH%? @%%%'af)ﬂo‘%t h an
anti - angi ogeni gent, to reduce or elimnaté fibrotic’danage resulting

f rom neovascul apdnngt DEN(FIAGCS0 radfong racessth@2a pe HiG. €6 ¢ dhppoial Tli0ens as di scl osed

herei n can contain both | at or of. the | eyel oy activi of a lysyl
oxt dase. type_ ohayite” Sndidan B nae B onghRice 3 SherFhip
enbodi ment $0) t hepafiestdse icenpesi.tions conprise a therapeutically effective

anount of a nodulator of th el and/or _gctivity of a |lysyl oxidasetype
enzyne, but do not %ﬁ?&’?hnﬁlrd'iﬁteiaﬁ:lhﬁﬁ‘?séﬁ |IBCIH%éﬁttht%fﬂﬁn%{‘W\én@onpositions
are adnmi ni st er ) gARALBEEAY (hATiOFHapED A FerinRRg DOOSREIGdiAgIYes of 00147] As used
herein, the term"therapeutically effective anmount” or "effective anmount”
refers to an afBihtls 310 @der apEutict ragEmO>2 HatT e AR HeEstlerdd al one or
i n combi nat i on,y 340 BN fetEimdaNSha RAMihEsRLR (8.8, 85FRIHIG. 4 ARS8 .0f OF Subj ect
(e.g., a mammal such as a human or a nonhuman ani mal such as a prinmate,
rodent, coWw hBKsep) pillypatismsdimt astpesifioned pepprdieularky tp saghrodvént or anel i orate
the disease copdihdiGDe@l mhiRaR 29018 Mhpl! ThREMEbS&ERRQshaPed B\ @peuti cal l'y
effective dose further refers to that anount of the conpound sufficient to
resul t in ful | pomgr26f Blof arblreesssedt2d maglse paystaarmdygoealghapet r eat ment ,

heal i ng, preventiongor, ARLLQL §§2501Es191tou 8% e GYEMs MRAG3ko ﬁﬁ{‘ﬂét! on, or
an increase in rate of treatnent, healing, prevention or anelioration of
suchcondi t i onsfored hengpaditngcahétyreefefeciSD veFEMdand 981 of HIGr 239xatpl e, an

i nhi bi tor the |l evel and/.or activity.of a lysyl oxi.dase- e _enzyme

vari es wi ¢ 101 ety pRaR BBt il el s SUERES R il sease
or di sorder, anldo Bivzae pofygbiug sidewatbthatsudyfberdefigedfbydoartshiewdil pe@ses or di sorder.

[00148] The th p i o] Ltionsg disc herej.n are ful for, inter
s, 1 educt no i bron SR oSt gt FIE P byl otk SRRt

Accr:]_orb di ngl) Y, f aziztz;m;aé @@iemteifg(ﬂﬂléactl@fﬁeem afeegoarﬁ&uml Eﬂiln&feriah modsician {e.g.,
inhibitor) of the |lev a r activity of a lys oxj dase-type enzyne is
an anount t hat P‘PYE‘%%?I?P% F‘ﬁ‘fpyrgégﬁ’f?tquﬂmﬁﬁlofl} %‘F%’P‘ihgr %‘Qﬁ& 8P i ng from
neovascul aps zatjaRRal ﬂ()CBin@@n@féﬁWﬁO@%i, AGcoR&ML PAnddRIQNREFAS (eQn. For

exanpl e, when the inhjbitor of a,Itysy oxi dase-type_enzynme Is_an anti body
and the anti boticqnsnitide Hpvsipepdiffered naseriaho frgideyasls algac st 82y vary
from about 10 pg{ kg, h@mﬁ@ditffare%%at@yél&gp&fexm%thbsmam?bﬁahs fpehor e per
day, for exanple, about 1 ng/kg/day to 50 ng/kg/day, optionally about 100
my/ kg/ day to 2endrfi2kgragagcludsomiargl ki) @y stisomexidey ardypaiiagideverl 1 g/ kg/ day to
10 ny/ kg/ day, i k \ : LnLstration,
severity of di (grgg%,d%gtgg. iogf%g]gncl %ﬂer%gﬂ%ﬁé%ﬁgé@%lﬁgefg\%@%nd/or
activity of0a biyzsymbmeyicddsoch aspaliaisapdmenoryydenent. maydwipmzdiioeachi t h an

anti - angi ogeni ¢, .agepls one can also refer to the therapeutically effective
dose of the combina I'on, which is the conbi ned anounts of the nodul ator and
t he anti angi ogeni ¢ A@edT showatmenesyddvider?SP@ afites tmagmials 2720, 3723, iand d&AHage

resul ting from, neovaseul arh 72kl amehginer, adm nist aredJ,n, cagbi nation,
serially or si M°t aneous y. re %% n-one ‘conbi'mati 6n° of "¢olcent rati ons can
be therapeutically effective. [00150] sz}i ous pharnmaceutical conpositions
and techniques for their preparation and’ use are known to those of skill in
the art in light of the present disclosure. For a detailed |isting of

sui t abl e phar macol ogi cal conpositions and techniques for their

adm nistration one nay refer to the detail ed teachings herein, which may be
further supplenmented by texts such as Rem ngton's Pharnaceutical Sciences,
17th ed. 1985; Brunton et al, "Goodnman and G | man's The Phar macol ogi cal

Basi s of Therapeutics,” McGawH ||, 2005; University of the Sciences in
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sol vent or encapsulating material, i.e., carriers. These carriers are

i nvol ved in transporting thesubject chem cal from one organ, or region of

t he body,wOaoaviotiser organ, or region of the body. EachPcaruseew/02isesl d be
"acceptable” in the sense of being conpatible with the other ingredients of
the formulation and not injurious to the patient. Sone exanpl es of

mat eri al s which can serve as pharnaceutical | y-acceptable carriers include:

sugars, such agrha®bPsBecs®sYTARE (ARECSHE LRI fothIMANRS 1490CA2ASEOr N st arch
and potato starch; cellulose and its derivatives, such as sodium

car boxymet hyl &84 wsrssiveleoh}IG.ddi Mitesals 24Mandel /Ry doraceiaatle: powder ed

t ragacant h; *Mablrio 6! Alibdl, Nk 2XChA B0hS cAlRlBhaCAGAAPKI ter and
supposi tory waxes; oils, such peanut oil, cottonseed oil, safflower oil,
sesame oi |, ol Marigid24 of BKG 30|AS Sh%ﬂl wdigedh npidrialsglycoldsl 728 peh as propyl ene
gl ycol ; pol yol Sy b AR 7 an SR Ll AT Sho @ Bhbed et ny ene
glycol; esters as et eate and aur ate; agar; bufferi ng
agents, such asnda@fghesi um hydrOX| de and al unmi num hydroxi de; al gi nic acid,
pyrogen-free water ni | i n | al cohol
phosphat e buffer soﬂﬁ?%%lso‘”%aﬁﬁ% ﬁewcenzgﬁ@ %e%a??at il Pl:]fggeg%éubstances

enpl oyed i n phérmedautdessb 2625 MMidtaial 08G9, mMedltecnhgc@gaenmst,enﬂsrml(Earﬂl ers and

| ubri cants, as. so r f i tearate, as well
as col oring agéﬂ}%“d%?%%%h ég%‘%g%wcgg%ﬁeﬁ (pg%gﬂ g@a er@\r\gge()?e%yﬂjﬁ fl avoring
and perfuming agesd By pPtass kindlar wSo@sds asilit@Fontl amtiaC 83Doalf $0G.068. present in
the conpositio 0 Anot her aspect of the present disclosure rel ates
to kits for capfa{ﬁ"% %gt’“laé’ﬁ%malaﬁ‘?l?ﬁy ern}ff‘s(?ifln’&flloﬁp‘i?ﬁﬂ tor of the |evel
and/or activity of RachystorpXiid®sentay pRILBE YR ttAn@tfaefed@wﬂeistof t he
present disclosure relates to kits for carrying out the combined

adni ni st rat i onMgferials dheHlAndt?de2 ard § REMPBVATIERH HRbincladesimAripl 199, | ysyl .
oxi dase-type eRzyiRa@AAls Qmoaa@ammgle%ﬁ@&e@s@&%}efohﬂema&m@@gmaent a kit
conprises an inhibitor of the activity of a |ysyl oxidase- t%pe enzyne
fornul at ed 1P n Ecphdheracwipritsgrn %ﬁfr%lgneddﬁﬁh%ﬁamayoﬁﬁﬁ%sa?@ g at |east one
anti - angi ogeni E‘smf%%ﬁhef‘iﬁ%@%i/ki%le\%} péHiodsPBbOIEST, 2638 LGS 1 MiukYinOf @ | ysyl

oxi dase-type enzyme, fornulated as appropriate, 1n one or nore separate
phar maceut i cal ejsheparoat ¢adidg01, [ttil@(llﬁ«i?]fom’h@l tyonateriadt 376 anh el 2deki bery net hods
can be adapted, i jie(s) and degree of fibrotic damage.
Exenpl ary f or mi %ﬁ?%ggé‘%}]fgaﬁﬁgé}?dl ut are not linited to, those suitable for
par ent eral adm ni stil&t Rdshowe nggmory ddvi@\2ef@alser additioral &attumSioahl,embryt ra-ocul ar,
or SUbCUt a?gouaeV?C%rESBb Ea e%teflznoi% mflchcf!oygylcan J((?(I; rnljlélta\ltelcgn acts pa%H' at ed I n

m cel l es, Il posones or drug- reif ease capsules I've agent's i ncor porat ed

wi thin a bi oconysdtantkendnodteilings M)Qiagmeﬁmﬂralve Bdeﬁ\ﬂemetleasm)uptlverigﬁstl bl e

oi ni mont s and Gara BERwdRs PRI G piReoudoalR il SAE aer oc0l & and

sEr ays. The dgsagectﬁfﬁahhmf nﬂﬁ@éﬂmlﬂFfFﬂQEZdl@ﬁlH&Suéﬁﬁw29b4k(l&l’y ac]cc:orﬂi ng to
t he extent an severlty of t e or treatnent, the actjvi of the

admi ni stered cEMIBLIEBE 29{)98F5'2}r1§§§1ayﬁ@%F?rFFSB‘Pndttﬂéo@Bﬁtf‘@é‘tneS d ot her
consi der at b9ns amlohdkiOMWInds 0 h@spg&ivhllye@tfagtg san. [00154] In additional
enbodi nents, the conpositions described herein are delivered |ocally. Such
| ocal delivery can 18- 8 hregBd1G 135 shex RFfsrwses Yyonrg amgRanalevicaj ect i on or
by appl i cati on3@fy ereepth RS licHH ke bedlel RRIe fOARAS, aERkdikd #ahment  of

choroi dal neovascul arization (e.g., AVD) with inhi bitors of the activity of
a lysyl oxi dasembsqyacrsof prinveatioq. Sopief Bictpercssset useEie faFmMSMOROXL 2
activity), any.qg geédmﬂmabevémha&aeﬁce&oﬁ@ s\ighugrafigSHpshapces to the
eye can be ut| I ze For exanple, direct injection |nto t he 'eye can be used
for deli ve69 oflsedrﬁo frominksintogy deyficet 3060 destiiikedthpregf wigh fejasgrice oxlilfiase- t ype
enzynmne, / y. In
certain enbodl me Hﬁ%%ﬂ%&%} ?r[? sthy 1@\%%&%}@&%& ri)%#‘{)ggof a |lysyl
oxi dase-type eneyog deojpt Sehall H1G. 5 rhr@xghﬂiil(ﬁaltd and nwintohy davicrsgP@gEiesi s

i nhi bi tor, see (pglro 211:1[0@ é . ect endthé nt oerte e?en\é Lrgous hunor. I n additi onal
enbodi nent s, t OpiCale” &t it 4 8RS i"Rhi b tor of the |evel and/or
activity of a | ysyl oxidase-type enzyme |s used. For exanple, the eye can
be bathed in a solution containing an |r1|%%| bitor of the I evel and/or
activity of a |ysyl oxidase-type enzyne, or an inhibitor of the |evel
and/or activity of a |ysyl oxidase-type enzyne can be fornmulated in a
solution to be used as eye drops. An inhibitor of the level and/or activity
of a lysyl oxidase-type enzyne can al so be adm ni stered system cally,

provi ded an effective concentration reaches the eye and there are no (or
accept abI e) extra ocul ar 5| de effects [00156] Nucl ei ¢ aci ds encodi ng



nonpat hogeni ¢ parvovi rus adeno-associ ated virus serotype 2 (AAV-2). Vectors
are derived froma plasm d containing the AAV 145 bp inverted term na
repeat sewoenod9iisanki ng a transgene expressi on cassett @CTHSR010i023363 gene
transfer and stable transgene delivery due to integration intothe genones
of the infected cell are obtained using this vector system Wgner et al.
(1998) Lancet 351: 1702-1703; Kearns et al. (1996) CGene Ther. 9:748-755
[00158] Additional ﬁd@@%@&ﬁeﬁh@t@@fﬁkw@déetawd)cﬁﬁlﬁtagtlyp&m%\&b%erotypes 1,
5 6, 7, 8 and 9; as well as chineric AAV serotypes, e.g., AAV 2/1 and AAV
2/5. Both si ngfaned pargdescessve siblablodhase dessrbed qbavegwith érence snbiCefent ar y)
ARV vect ors calbyhgn et AQRBLAA FRNsTRRLBPLAREAGH Hulibager tal n

embodi ments, treatnent of conditions characterized by neovascul ari zation

i nvol ves admi ningterialt 110 havsfbean wmpdsi ti on as descri bed herein that inhibits
the | evel amnd/or acfiv her with
adntnrstrat?on of ehgzggﬁgg%3%%%%?%%3%%Pﬁ§aﬁﬂkﬁRbﬁggég%E%%%gggirs The
conposi tions canIbea@ﬁnmnms@ebedpseqm@mﬂmmbkymgni8nWy@wU@rW©ra@nncurrentIy.
In certain e”b?? r%Fn on}% enaﬁgﬁrrﬁ’gd&b%r?m%%”e' %ﬁs%”téna%gmt I n other
enbodi nent s e ynuc 1des e

ant i bodi es. Inds@xmm further enbodrnents one conposition conprrses a

pol ynucl eoti de enc n ant i bod e. ot ri ses ant i body

pol ynucl eot | de encadiing, 3,3 bRtk A0S, 8L ot PR SRS, A a0t 1 Dody
pol ynucl eot demtreﬁhcl’idsﬂg3$(P}IIG|MmUE’ﬂa&‘ﬁhllﬁQO(Iﬁy@lclud@hﬂ&@%ht@@n&tﬁfdror) can be
used that encodes .both inhibitors. 00160 Pzﬁgrtar lH{modrnents an

i nhi bi tor of aﬁ@eﬂééﬁéspéﬂﬁ§ﬂ§ﬂnth WE@?‘%% TBOREY BICFEPS of this type
are avail abl e gQrRRI Gli@nloy mdid@ial $202NMMuE makides20heytihase stames Avastin(r)
and Lucentis(r). However, any anti-VEG- anti body can be used. [00161] In
addi tional enbBMANRAE sliconn Imarﬁtrfﬁptﬁ (XPE MR GF SeirEP€- Entiusieryl Anml | RNA

nol ecul e, a ri BAYIEY) ifo tHel mmﬁﬁlmsn&oﬂe@h%ﬁnﬁer@ PH( daly RMRE! | Ption
factor that inhibits expression of a VEGF %ene : U S. Patent No.
7,067, 317. |EXAMBIESPESAHpIliEon : A REPGES (hddeM bmanm«rr@@@egqom@@m. nduced
phot ocoagul at i Al $2061d RhicAdnk BrilhG€snchBAIFRG 00 AW, was used as a model
system for AVD. This treatnment induces ruptures in the Bruch's nenbrane,

i nduces neovascul arllgad? ghewsargorodevicesORD aftdrgsuekinpsirucgeal ¥ haeaky bl ood
vessel s In s, Todeho L0 SITBI0RAYRS RYGYLAURLN QRSEIXRE or up to five
days after coaguPatron ol T owed by angi ogenesis w th a peak at day
14. Rakic et aBtruC(UQ@Q)SbhaB ApesIn dmmhtihammtmgMrlsonSSdLantMQpEmB@s953193. At even
| at er stageg aWlt “mﬂpggy %ﬁgyhe§§ on (3-4 weeks), fibrosis was observed. In
t hepresent “exanpl e egr and extent of inflammation and fibrosis,
along with the expriéssBoshoofs nleysyy dokiedas@affd @)chansit3shayd beoxi dase- 1 i ke

proteins (LOXL n the e roid d tina afte | aser

ot ocongul at i b HELEY Sub i B8A s FionidleBobel ABRRY vt e cs7BL/ 6
m ce, at d8 10 pteeé@h S sih aagtehmgv&rg cagetlctlinﬁtﬁrist @éc]t Q)Qé‘lﬁ@el[foﬁﬁcalts:?f/e hgm di tyhof
55+5% and a 14 hour ur dar cle or east flye days, then
certain of the“ﬁﬁpﬁép F@jggﬁfégpeﬂnt (tﬁganﬁﬁé%é&%%@ﬁ?%Flg whil e

other ani mafs ilgtialdild aneenin@EEIMS fériirddbRis 33 DATUHCR tbRIR 3t459fnwrﬁrue served as
controls. [00164] For photocoag ulatron m ce were anesthetized with an
i nt rapei t oneal @ PHfWePR BACHR 5@@%%1@%{1 3406 oHgNIY In Aoy -Lirrstipn 3nd & lspgthe di | at ed

with topical a@mmeﬁ&agrma fdird &R ﬁ@tgu( S48/ i ubstad MG rdaidk Ban Wer e pl aced
with an Argon |aser nd 3 o' clock positions in each

retina using aW§W@NM6aﬁﬁSH@WﬁV@ﬁQ'%&ﬂﬁeﬁﬁmiﬁémﬂ@@éﬁbmﬁ%3@E®Of%ﬁha 0. 05
second duratio ehel g@y% tc18l Rupt ure of
t he Bruch's neggggggﬂaas ggﬁ??%ﬁéﬁ g%m%??gﬁggkagﬁfg?}&ﬁu%b |l e at the
site at whieéh plt@eutletsse@M(Prh@utgeeetwrlmetﬁeé1441arﬁdncerprqrrus1rone%44étarwﬁqrrmtl a bubbl e
was observed Wale1) ' Fi s that had
under gone Iasgﬁgﬁ%#%%’%gﬁgghggégﬁ?ﬂg %ﬁ%§55599§§§L%1§%§gﬁﬂhﬂﬂ%nth three
uni nj ur ed contmmhkmnﬂnabammﬁhﬂyanamyeesrp@ndﬂ@t%dloﬁﬁ@b&%nmﬂhand 28 after
photocoagulatroO d f&p injured animals and three control animals were
sacrificed at BA X%I? neppornt [00166] All animals were sacrificed by
cervical dislocation. Imediately after sacrifice, both eyes were

enucl eated and choroi dea and retinas welté dissected. One animal fromthe
control group and one fromthe photocoagul ati on group, at each of the four
time points, was used for analysis of the extent of |aser-induced injury,
i nflammation and fibrosis. Tissue for these anal yses was frozen in 4%
par af or mal dehyde and enbedded in paraffin. Seven nm sections were cut.
Sections were stained with hematoxylin and eosin to detect the |esions;
other sectrons were tested for crm5 Ievels (by |nnunoh|stochenlstry) to

. " Y - I o o, - " o o,



and extent of fibrosis. Inages were obtained with a Zeiss Inmager ZI at a
magni fication of 10x and a resolution of 1292 x 968 pi xel s, and phot ographs
wer e t akewowntomnomsZei ss Axi ocam M C5. | nages wer e nor phecogisealbologsdanal yzed
wi th Zeiss KS300 software. This software was used to determ ne the total
area of the lesion, to neasure areas within the |esion that stained
positively for different markers (see below), and to calculate the fraction
of the total |esionp@y easHIRSintdnitRy fQideRBoPAidria Gihial BRDKEE bdspder st udy.
Data were anal yzed with Statlstlca 6.1 statistical software, using a
student T-test [Fopd.icrsddpdarRs Hionsia il tegchep 34 s ulsipenroepionh AH00. 05 wer e
considered stabathGAlibt i#lHa3dkERN MbAHE 8710 AN EMBR GG aNT Mal s (T our
fromthe photocoagul ati on group on days 4 an fromthe

phot ocoagul at i oategploeip., @hC@ay@emomdnﬂgatloam@tqrwb M@tmm@rseo apy each of the
four time pai ”h]%ﬂldé!"ﬁl éﬁQteLer oﬂlﬁgél&’&fa%@{t of %Etxl%ialq)fb.dﬁtﬁ%x%iﬁgé: For nRNA
anal ysis, fresh tissue oroi d retina) was frozen in Iiquid nitrogen
and stored at b@b@f@teullnbﬁﬁ1Qjeteld71f)mayIRNAuce>sthcamo)ti¢m (bel ow). Exanple 2 :

e o et ect  on LR ubls oEHESy WEIE BEAMARH eI RR GR)  v. Ui ng

hemat oxyl i n and eosin Secti ons. fhree e8] ons were detect ed
on each eye t handradd, beenhoudh (éMPe)deltlDbdtcﬂtseexgoBtemhtﬂnﬂtSSQWf exanpl e i s shown
in Figure 1. Exanpl.e . I nf | amat 1 Thi ect re al so

subj ected to | RRIRSrARrEIEER FEF Seistolon B TR ERAEETor snose
presence i $0i ndi datinwededice kipdchadvHl 4ro thsulki@d frohi @cmaéryglnsateramﬂ@en
retrieval was copducted f@‘[%io n]lnut es at 95C, (? apbit serumwas used as
a bl ocki ng ageftd Pregys{qng A o1 oy dBerian PEvEr ! Ve ¥t EStper at ur e
wth rat anti- m@l@é@d@ahﬂéagdyth&ryym@@mamgkt on Dickinson). The foll ow ng
day the slides were |ncubated with a biotinylated rabbit anti-rat antibody
( Dakocyt omat i on) atFag fr%@eoeﬁmlpﬂhdeﬁarbomenﬁpﬁ@feéél%20afl%l?r?ﬁe@waer ature.
Sections were {ReR sHBVELPRE S 3081 . aA TROWRY RIS 38)atie &E@J&MOEI mer TSATM
NEL704A) at roomtenperature, and washed with TNT was buf fer.

Streptavi dith peﬁblfe‘i:s@rzfélelewg@Wsseaomdeebnm@eala65mqném% 1@%@?83 was diluted
1/50 in wor ki ngopf &eﬁlatehﬁ%gOimzfé@cﬁse&eﬁo@fsatatbr}; fATR MRS quant i t at ed
by determ ning the area of the section exhibiting CD45 |mmnoreact|V|ty and
expressi ng thi sruggires (per b&hetdde. pind Hé of §t@l9) a/rltea?a"(tﬁfrmtthet aresi on. Areas were
det erm ned usi - ] f this

anal ysi s i ndi c &1%;*&9%@&[3&1%1% ggoc%? fééw él%%gé‘gﬁtm%{lﬁég gﬁ?\ﬁg‘&%S

i mrunor eacti vi thappas observed) in untreated eyes. However, inflammation, as
evi denced Ey CD45 'Ké“h%orn%?f Fte)éb rofrus1 9{48%0 1ncludassaeg1dé\xl;a?lat ed eyes as
early as day 4 after 1aser trea ht P aser-injured eyes, CD45 |l evels
remai ned r oughtyfined hg fantidewal davysond 3676, 62V, 3@28bhﬂd1@29dSMCQ&pht hey had

approxi mately do bI ed ee Fl re 2 f | e t Fi gure
P hovs quant i PR stceiren L Eedntshina S M G ec S5 S BPER 2Ly G o,
Exanple 4 : Fibrgasi. s) \E/ﬁoﬁazt%insﬁm mre@eﬁtmeﬂ@erpe[bﬁcaﬂamdo aschdasechdred above,

were stained with Trl rome Siri s Red |l yzed m.cr oscopy.
Exanpl es of Tr P‘E?Fﬂ‘%?ﬁe Qt%yﬁgsﬁq’ﬁ Y%Oi‘j%l Sﬁ@&@ﬁa? §b¥é’€f’W}}v1%°m‘§F days 4

and 7 afteps| asele, Bav7usars, z&fd%6§@%btﬂdﬂeﬁirﬂ)ﬂﬁ&8b§n@a’%ﬂ1aﬁ 351 @8krBh. The ext ent
of fibrosis was scored uantltatlvel determning the area of the
section exhi bi F‘?%‘ﬁesc‘?flal%@ﬁyé? hevhmg agw&egsapsbegmﬁgquqplgprggmsaorper cent age of
the total areazgfy the lesion. Areas were determ ned using the Zeiss KS300
software. [00174] Results of the quantitation did not reveal collagen
deposi tion (i ndi catife3bshomisprearorsyeviqs Honhalics smterials g2 bandel/é4 haven

| aser-injured Bééﬁ%snfeﬁ'lﬁ u%%@é(b tM%r1¥@§2%&@y%£)b(¥r %bnTa[c'tChro”e and

Sirius Red stalning y as day 4 a i njur agen | evel s
continued 80 i meicaalsélq ﬁﬂoﬁ@ﬂa@maﬂpaﬁ@nﬂ%%@%ﬂé@é& andvel%s at day 28 were

o1 agen deposTroh Ly dn g BRSBTS Bl Rkiad e 0 B R 00505 ¢ 0n
at days 14 andl\@&na(sBaﬂ(harmltmai nmylfdmmﬂdam e pin eltoée eMp@nalrﬁé’M say These

results indicate that fihbr OSI S F jury, increases
to an appar ent SISt sAUAE AL gWﬁ 899 ydloyvf)rat eastlﬁ Ty aor}

NS tional two
weeks thereafter. Exanple 5 : Lysyl OXI 81se expr essi on [00175] RNA was
purified fromfrozen tissue (see Exanpl €”1) for analysis of |ysyl oxidase
(LOX) and |ysyl oxidase-related protein (LOXL) transcript |levels. [00176]
Retina and choroid fromeach nouse eye were pool ed, suspended in 700 mi

Q agen RLT buffer containing b-nercaptoethanol, and honogeni zed with a

Pol ytron hand-hel d el ectric honpgeni zer. RNA isolation was performnmed using
a RNeasy Mni kit, according to the manufacturer's instructions (Q agen,

Valencia, CA). Eluted RNA was DNase-treated with Anbion rDNAse | according



[00177] Levels of nRNA for |ysyl oxidase and |ysyl oxidase-Ilike proteins
were determ ned by quantitative reverse transcription/polynmerase chain
reacti on WORMtORAR)S3 Reverse transcription and anplifi caPCoruse@amrizens were
performed using a Stratagene Brilliant Il One-Step Core Reagents kit
according to the manufacturer's instructions, using | OOng RNA tenpl ate

i neach reaction. Prinmers and FAM BHQ 1 probes for target nRNA were desi gned
usi ng Beacon Dggicgmentigdnasobd. vmtenﬁ%wml%nau@@%{menaam ofFi®.3. CA) and
were used at final concentrations of 400 n rimers and 250 nM for
probes. Nucl eotP@Engsaagee 5 2end shet rp?welgdealﬁépﬂprrg (§er smplppiing) BEWSt ed i n
Tabl'e 1. NENORY, BV CE HAYLOG S5 A U 7B 4o TRUTLRE, Relialigthn
Application This patent application clains priority benetit from U

Appl i cati on Noprog¢s 3&7 UBIGLyp inepiriy Felbﬁﬁ@klytomglal\m%o ifeym rn@temqéor at ed
herein by refegence. Background Conputers and other el ectronic products
usually have a menmory device with numerous menmory cells to store data and
ot her information. HAGdhsentnenairy demer3p0e ek crtdarigl 3500 irad begn famedd usi ng
various fabric RrOGC For r [€ Processes
may form one pgf(% %Qfg the e%%}i%ﬁtgrﬁaléﬁ%@ﬁa%ngoarcyhﬁé‘r%”})%%miu?e aﬁ eﬁ%gpcesses may
form anot her p&fateriaf 3890 enagldv if@ened ﬁummhmﬁfermmmesmmyn@haenaﬂdmﬂ features
t hat connect the ts . of the i ce .togeth th are not
caref a1y pl anfiuteis odestias s EELGR O BR Rl bt SRRy oecur
Bri ef Descnipt ammdafonhhﬁodassa(Wgng@ dtdHpto ﬂgrrahm\tﬁqaaswbom()ddﬁgwam of a nenory

device having a nenpry array with cor dj 0 an enbodi nent
of the inventi BRI Ry by g Vet tB%l?lﬁ)CQ ené‘%’rf@?fﬁrfaﬁgefﬂfeébﬁ %jr‘?ft@f“gla menory

devi ce havi ng prob®eeayfoahs AMtehIt33oIBPRFYEal JoshAamviddgl sHoodesband nenory

el ements, according to an enbodi nent of the invention. FIG 3 shows a
partial three- BioHstkd idBmng hppddiionat Rrasest Altsrravaely. fqeving @ate§akd$%9i ng to an
embodi ment of LReidc-RVEBEIRRing il BsulfichPME R oVdr Wi Rfhlst7e, 3BIRLY devi ce of
FIG 3 without some of its features FIG 5 through FIG 16 show processes
of form ngla ndfds ipramgivies in de insplgliomymeterizmnd cResHinganaterid33R¥vent i on.
FI'G 17 throughyfihGyiad 4ra WP RS 8885 s Ae ihQUiHoR Shaterf BRI e Vi CE Wi th
conductive material formed between di odes of menory cells of the menory
devi ce, accor dMagrieb3 QA newiiodi memerystentehis of meawni hs FUG 25 through FIG 29
show processes of f i fferent
sidewal | material s, ﬁg}g‘é%?a& ngr;(]?[:‘e %de’?cngﬁgo %&Qd&?&gﬁ%ﬁ?ﬁe@%%ﬂ?gﬂg} FIG 30

t hrough FI G SQe\sddeO(bhm@sge“@rméd flor piangplea coriooivy cdetadte 8030anth epi t axi al
silicon fo d ore di ode .farrmtio ordin enbodi nent of the
Thventton 2 G0t ReBHEREARE "Ry GhautinSt Bklduhle PRI T Teror y

devi ce w t hout nﬁa&ﬂﬁﬂlfngateq:astt@dnmn (8igl, bawaim patibrofiraidocies cofitatth@oddenor y

devi ce, according,tp an enpodi nent of th nventiop. FI G _ 1”0 fhrough FIG
55" show pr ooesBRLbfrig TG n ety b il GO ha or Lol o

si mul t aneousl ywhaem@br@y@%ds fode&l. aﬂ@I(baDy\&ﬁﬂucdlived@@ 39()4 hhigidg¥enory devi ce,
according to apn_enbodi nent of the inventi | G 59 a partial 3D
di agram of a ?ﬁ?r‘?ayd@%}r??i’én&?(ﬂoﬂ HYe ]én‘ﬁsr@ﬁ%?‘%; 111}0“"%1 \A@? 'ng to an

enbodi ment 29f  fRpectiMILRE FIM.2. Fldedudie SRQAWS0Aafdohindtiveihaizagy amraf  anot her
menory device including a memory cell, according to an embodi ment of the

i nvention. Det&f P]éﬂa]@éé%?qslﬁﬁnﬂé?lc@ﬂ@m’f liggioihd 2ad prdegtivailiagy 3 of a menory
devi ce 100 hav;églgacgvéjyrg@m@rray 102 with nmenory cells 101, according to an
enbodi rent of the invention. Menory cells 101 may be arranged in rows and
col ums al ong wi t h dendereugs HG f@shagpracesses of fovpred # mewonalgving signals WO

t hrough W.m a%bo%ﬁ%g%h}{ﬁ Lbings %ﬁ&n(tsfamm@deg ofeh@ﬁem%@ﬂ gS' gnals BLO

t hrough BLn). Menory device 100 uses conductive |1 nes 10 conducti ve
lines 106 80 t rcenslingrtoaptobedamprsof the izvedtide Gromewidieyresessesustdo. Row decoder

107 and col u m‘]fo%qgeqf%ry gi%cerfe)ﬁ %ies\{:ﬁbed above with reference to FIG. 5 through FIG.

16 may be used to from memory device 4000 described herein with reference to

FIG. 40 through FIG. 49. Thus, for simplicity, similar materials and features
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address signals AOQ hrough AX on lines 109 (e.g., address lines) to
determ ne which nenory cells 101 are to be accessed. A sense anplifier
circuit MMO20pmavases to determ ne the val ue of i nformt ipom/use@d/o23zesn nenory
cells 101 and provide the information in the formof signals to conductive
i nes 106. Sense anplifier circuit 110 al so uses the signals on conductive
lines 106 to determine the value of information to be witten to nmenmory
celI's 101. MenBiyedeuébmsy h@@cé%'dﬂ@f@ scthfoa%nmrcy 14 58d ]nBmb# gaaaslfc@r i nformation
bet ween nenory arra¥q102 and | i nes : ata lines) 10 Si gnal s DQO

t hrough DQN on#9Q0ré 414G threpgheklen (Y ﬁﬂeetwaﬁhecﬁﬁmﬁéeé@remeamn@?rSV\m tten into
memory cells 101 Lifeso dss W drnehidonedRma Wbl RiGYq devi ce 100 or
pi ns (or sol der baIIs) on a pack age where nenory device 100 may reside.

O her devi ces awtttenastenias HEAoH020dadidgl thooed ia ogover subsepert)Ocont rol l er or a
processor) yg '6§%i i i nes 105, 109,
and 120. N@%Ery g@??g 1 gy%%%p ﬂEHBE nﬂ&yegﬁgﬁggﬁ%ﬂiggﬁ Inas a read
operation to rea@ﬂmnﬁbnmagn@wnﬁhﬁﬁﬁamhﬁﬁyrmehMéwkﬁmwand(agprogrannlng
operation (songe ref i on ram-e. g.,

wite) mfornarllglgerl\r“nﬁ)t]1 %%?n%eé% (6§ %5 (Hgmﬁg{ﬁ%%%ﬁ%¥¥%118
controls the nﬁhurywmpd#@ﬂ@mnbﬂﬁaseg1mmubanmngkn$mgmmm$ummwhﬂmbs 120.

R T s,
or read Op$®atnﬁﬁhdﬂ@M@ﬁMndaMkﬁBaiﬁﬁwﬁaywpﬁﬁ&ﬁEHMpﬁMhﬁhm@@MhﬁESpEXternal to
menory device 100 roc ssor or a nenory controller) may contro
t he val ues of Pﬁeséﬁﬁ%F%VD%$’ s on lines 120. Specific values of a
conbi nati on of thedlsifgmt &)n@é'htﬂﬁtldili?@fnltg@e ﬂ@ﬁrlﬁéﬂdﬁc& @emmﬁmoo d (e. ]9 ,
progranmm ng or read conma at causes menor evice 100 to performa
cor r espondi ng H@ﬁﬁ?§4gﬁewéﬁ%%hn?%h@@dﬂBWH@Paﬂﬂﬁhﬁmﬁﬁnﬁ@a&“6BBW&l|on) Each
ofI m%'mo][y cel | s?r@%m@yth@&@érﬁaflawtypauﬁ;%lahgs lltnw Qera%ﬁb@éatsﬁapﬂhﬁentl n? a
value of a single bit or a value o e bits such as two ree, four,
or anot her 1ﬁurrﬁ)éteﬂa>1f408i) Mgy hingsra %&Weuﬂtéa@we@fatlﬁeﬁwﬁwé@ﬂ ngerifh1 may be
prog{ange? t? g@g{fhlnfornat:on repLesentlng a blrarylgilue "8" or "1" ofda
single bit. In another exanple, each of menory cells may be programe
to store informati oG éprleseronis agxalivetionea pilireation pppendpiviag to Gash as one of
possi bl o val e gD R gy Aapgrlicy oo s Rk i Bl 60€ 00 7 O
or one of othedumabmessdmwaanKEHonumbmﬂsﬁﬂOWHHOHmHéObIngyﬁmmnnry devi ce
100 rece vag 2ysUREl K SLheRSy AAELY A I BRBIEI 885 Blgpal e, Yoo, and
operate at a gﬂmunmﬁmﬁmentlal (e.q. haV|ng a value of approximately zero
VoI tS) SuepLy Vol e Tha0al, Vas B \AELOE ARt SLaL Yl Lage ouepl i od
o nenory device ery or an
al t ernati ng- cuno®nind42di AesHowaUn Fﬁmmo(pﬁ&m@suﬁameessoﬁﬁs acpaltteltm try.Circuitry
112 of nenory eV|g 100 .i ncl udes sel ect circuit %} n i nput / out put
(70 cirout damed B mahieoutass Los asree 1vory ol vaces ioub 58 o
t hrough SEb# ssgnals based on the AO through AX address signals on lines
109. Select circuit 115 responds tQ signals SELO through SELn to select the
signals on conductlﬁn§fﬂPﬁﬁys?ﬁﬁmﬁh@W¥T§0@h§F“ﬂ@ﬁ?@@@ﬂPﬁﬁHé(l%ﬂornatlon r ead
fromor progragERfed N1t 9 nARMREY forfbd shakkkinSSn&ere 650 G4dit40) k2 Reh ects the
signals on conductive lines 106 and 113 to provi de conmuni cati on between
memory arr ay 10moxpd A poOcess seh 3 eEhBe dug-i ¢y clebhuanbussd syicBare ng
operations. MGt Hlafiah A0 20, REd UG oAl y%zlaﬁtﬁrd;%sreﬂpery devi ce and

menory cells 1 may include non-vol ati s such that nenory
cells 101 ARy reetaammg ponties wﬁma@nalsﬂ@%leéOQ%err%HOer&mrp@mne(a@ g., Vcc or
Vss, or both) C F menory
deV|ce 100 may h%ﬂ%#ﬂ%%ﬂgggﬁgggﬁé QAQ%HE&%BQEMQ %hépgwuﬁg&?ﬁa?qgggh o

menory cells 1ﬁab armaiylthi 41¢ 1 a:dendangrm mtwrxydmcenrethd anengtingl 12 ewenhéing al th¢ e.

chal cogeni de mater i t.a tion w.Rpro nnable
portion) of theduet@PlaFm%%Qfglsgigﬂwgﬁ aeo 8%3@%ﬁ§ ﬁTI%g}F%bﬁ to change
bet ween di fferent phases. The phases naﬁ i nclude a crystalline phase (which
is sonetines referred to as a crystalli 2 state) and an anorphous phase
(which is sometines referred to as an



anor phous state). Each of nenory cells 101 nay have a resistance state
corresponding to a resistance val ue when the nenory cell is programred.

D f f erentwoesigomsde val ues may represent different val re3/uskonoRizesrat i on
programmed in each of nmenory cells 101. Menory device 100 perforns a
progranm ng operation when it receives (e.g. froman external processor or
a nenory controller) a programm ng conmand and val ue of information to be
programred i nt @1 1BNBayHavER b& A of Bh@HAICD 1 RGN 4686 bSeARNY H¥BODry cells
101. Based on the value of the information, nenory device 100 prograns the
sel ect ed menor firegsdpp.gnd p leagilichd 17 préepding ip e -dipstiopriicag® 41 E5iSst ance val ues
to represent t{gMalHESQer IHAR Width iRt ON. One skilled in the art may
recogni ze that nenory device 100 nmay I nclude other features that are not
shown to hel p focustlon4? Heowesmvorirndevics 4966 eftdr b ethtchial €110 bvebasny devi ce 100

i ncl udes nepor i.ce ~ i d r identical
Lo those tesor e Er by ROt IR YRR P Gt AWl ) 1 P 2
shows a parti all Kdhemedch othdi. drtaral g 1@mae mohyle thewpioe 1ROGidharvd.ng a nenory
array 202 including.r r ell.s. 201 cording t i ment. ,of the
Mvent ton. | NerPeTRERG A hltesAP TRRALNG, i AGRARE) BB O L0
array 202 may ocgiamspomeketid 488nadftey itay foayedlto2bafn th¢ Grucfure &snahown in FIG 2,
menory cells 2Q1.ar Oﬁréﬁﬂggg in row 230, 231, and 232 along with
conductive |ing¥" é@ aving signals WO, W.I, and W.2, and col urms 240,
241, and 242 al ong Mt 3 aeRduehioreddvide 0@ dter haviskige sihgnad $508laO, BLI, and

BL2. Each neno cell 201 y include di ode 2 and meno el enent
299. As shown ["%/?nlf‘i)@edf’,veréga eﬁf"(ﬁﬂ’éesvﬁlmf‘w raatﬁli‘%é%mofmd’i%ﬁgén ]%Iﬁ"t he same
row (e.g., rowi23hkkingcthitds 9sNacldiQdati@h abmal be atspkiedpdrlotshg1 sanme

conductive line (e.g., the sane line with the signal W.O and another di ode
ternminal coupl 84 PERRSUYR vdtheidtyP3epdisagh 9269) to a different conductive

l'ine among conduct ime; hi §R%sWehfbrphdnal®oBhitdr iBhdhes #NG HBllbecf 0des 211 may
turn on (e.g., by using appropriate values of signals WO, W], and W?2) to
t

al | ow acceds t Brivedgndymekegsredure g taGr €8 das bebormevbéns (engyal measure a
resi stance val Hf%lesgg&ﬁlaﬁr%%g’( 4 SIFPOLR) I%%Qbeﬂ{secp{oqgﬁlévrg Jis BRL I on i nto

menory el ements 299 (e.g., causing nenory elenents 299 to have a specific
resi stance val oelerialF@d0 atxapapihgs 953 apd o gertinniphigatopd HAE 1 enrportings apgcly
appropriate va - | jvely~turn on

di ode 211 of ahgéﬁgéﬁ%ﬁkﬁgﬁ%?gﬂ%%%?%%gi9§%§K¥%§ﬁh§g%ﬁ%gghgﬁ@#ﬁﬁt (e.q.
program ng cu#4.elfdch teheholdd h may seteadiogtdmmamoatyriag H@ventvi®MSF t he sel ect ed
menory cel The current causes at.|eas orti.on.of the material of the
remory o erdnt CIEEMER A BTt RRRR P SiruPlilee Wby ogr anmi ng
operation al | owsngith®0mad @eibstadtiallg greaget dhiy wabloH406T eskoheatiiGgianed cool i ng
actions may change t.he phase of e material uc s from.a crystalline
Dhase bef or e 1 REARUEFafTGeBsab B SRl o 4SS snBa BBt or * he
progranmm ng opei@igh@ddvicelfiticha el Changeporysihs 4AaVRfFighl Rrieieg. , changi ng

from an anor phous phase to a crystalline phase). D fferent phases of the
material may c%@Qe%ggFggpgﬁoﬁ%%%ﬁ9“%?%W@ﬁFmEQ§QFHgﬁ%WE“ﬁF?P@ﬂghgkesistance

states cor pespe0grL® oflivith BieAts the SeSodileRed\RIpdeEcuMy ©Ragh@spond t o
different values of the information that is being stored in the sel ected

nmenory el ement PEoeeterddd hpldiliet4 BRuhpee PoyeprdehaBper at i on may appl y

appropriate val ues fyg; § Q{&%Js%e%gr dM¥de. 4080 ki 20k QiaP B 19GhE NghY turn on
di ode 211 of a selected nenory cell 201 and then apply a current (e.g.,

read current) fHmedigre. &dyslepetivadomditsnghcsiéieninsgdy piptrusivas d&lect ed nmenory
cel I. The readpgpenal 4Rn ifBY yIBRASHNE NG 85105h ANG8ud indifiofermory cell
d 4 a e

based on a rea vqltage.gene ated romthe re current to term ne the
correspondBg waledel. of., sih¢araxedeios nthet ipswaiion meataiah, MEgrialgRdhphe, in each of

menory cells 2 [ . resistanc I Vi i fferent
val ue (e.g., Cg%%gﬁﬁgg%L€%?@§36%33§%@§“§ﬁmﬁﬁgﬁgﬁgﬁéﬁﬁf %ﬁ??ﬁgﬂ% BL2 when
the current pabgbsatchinbydgh) el mel bt sili2@Boxidat her
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circuitry of the nenory device (e.g., circuit such as I/Ocircuit 116 of
FIG 1) may use signals BLO BLI, and BL2 to neasure the resistance val ue
of nmenor ywel2ermen 283299 to determ ne the val ue of the i nPorrsLé0N233The
current used during a read operation may have a value different fromthe
current used during a programm ng operation. For exanple, in a progranm ng
operation, the value of the signal (e.g., WO WI, or W2 in FIG 2) that
creates a current fienfcholRnRuehy deviRl4664 Sthr RIRLY4ALeAEMen 299 may be
sufficient to cause the material of at |east a portion of the selected
menory el ement PRBERbIge Uershee P ar Pl buktio prrasenaetal 40T kel t he resistance
val ue of the sglaaliG JABMOLYRIWATE MG BBSEGr Rk B810/Abdtanof-alllgioh Nf or mati on
to be stored in that selected nenory elenents. In a read operation, the
val ue of the spighabanfeedegice stie@resWlill) aggrinsplaged; frpnFeagh other byhaeicgsleat es a
current fl O n951t0h£ Qmﬁioish@ﬁfa%:h qgé@ﬁ%ecﬁhﬁﬂ&@z&e@cﬁ&elgﬁyde g, Sufficient to
create the current to1nsSutficient to cause any portion of the selected
menory el enent stuwtugdsahi e atoenswaed foinf fagh ether phastesalddlG.hat t he val ue of the
information stored {n,.the sel Ly, el nt.. i n unchanged in
the read operati on.tqﬁg%oﬁryglgré?&oelgﬂli egg béﬁt(gl%g?nr?geygﬁ%%%%gann%ﬁ%l%% cells
simlar to or ihderkhapad by peringermgéidrs theivh $n Bi€s @6, daeldproetsowm 4440 h r ef er ence
to FIG 3 throu FIG. 49, G 3 through Fl G _49 sonme features that
bre the sar obeli it Sopdyiadd Rl s (ot BB E o1 T he s
or siml ar 16 eabstto@son Mmatkti£b4033. NSinteghacprGirusdS 408y isvotmdaaising peskieg. For
exanpl e, this descriptio ot re t escription of the same or
simlar featur S2HESHGSe H%d%ﬁgr%pﬂ\g\%gg%lgﬁé WillhPaHers DU, ough FI G 49,
such as menorypeawne@pdhd(chlaly tdeaaRBthbl ferinfier 40BMAIYhAEY pEReERAD (HG 5
through FIG 16), nenory device 1700 (HG 17 through FIG 14), nenory

devi ce 2500 (Fth@pe-25 through HG 29), menory device 3000 (FIG 30 through
FIG 39), and nenory,Hew@sioft BROidc il a & wahiuetigta vflfGar stt@van FI G 3 shows a

partial 3D diagramof a msm)r%%)dew ce 300, according to an enbodi nent of
t he i nvent ildn. PNEARIAP2GAP 603D Y AU dinse gachereirugion Hidyisdgmedwhi ch may
correspond to [FBADLYske sBYcth (., 5 Gr rs. aDdniesRII@r 49%id Qudhs FI G 2.
FIG 3 also shows an x-direction, a y-direction perpendicular to the

x-di rection, atdtae posgioned pérpindpalape haiéachbter, tashipoetiusiond44} iy det i on and

t he ydirection | ] I 3 r.anged in
rows 330, 331, h%%@%oﬁﬁglgﬁ‘galg‘%g‘fdﬁ%@% ﬁ%ﬁﬁgﬁﬂgﬁﬁ%ﬁé@lo%gﬁfl and 342 in
t he x-directi o#629 whigh ateisomourdt&by mhte871045 1) anddAHEY Heetuws©ha mewery330, 331,
and 332 to,jnsul.ate.the mory.cells. in gne row f the menory cells in
anot her ol | HOGIENFORIREE BrY Y ypld indatiraabin il "340. 341, and 342 to
i nsul ate t he menor yFIGe#T showi nenere ddviterd000 aftar mewials 4022 hsl 4704 anet her

lum. Me s 301 inr 33 d led t
Conduct i ve i nEETSURR BBK Ebndie: Mo s Rced A Py BT s So1 i n

col ums 340, 3dhierialvd2B¥ahdaBy0) N8ideM I p&€oiis0t6ae,NBYUT,1HI6YE ahd 862, 306 t hr ough
conductive contacts fﬁg Conductive |ines 304 and, ggG may be,aoglg)anged over
menory cel |'s 3OSl e MAY dRGlule Prgpe serdgirRaliriah €<2-F0APSHECWonduct | ve
l'ines 306 may mt&iaﬁno@ﬁaﬁdmn@ﬁﬁy%ﬂnva@1da&,tra%srt%@4d@aa paRdMctDY fal i nes 206,
respectively, of FIG 2. As shown in FIG. 3, nenory cells 301 in the sane
row (e.g., rown"sigycepdycivaeniie! vitka saivdvinepwri Gn Boorsektiemding in the
y-direction ang,eAyRhes {nQ 4972 MhieRANGOL by frcluid8Shdddfe ikiQMOfcR conductive
contact 381. Menory cells 301 in the same colum (e.g., columm 342) are
coupl ed to oneavhatgigdetel NE Pi Hesisosaettlotigh aptiF{34ney isdndiuct i ve contacts
380. FIG 3 show.anl % 4 HBRnIRTP YpeGfiplisicd Uho nidefariph dthd.pe memory
cells 301 in eac g%)?édgtrfn gsné ;%pﬁpﬁ%. t'll'he (r)lun{)eer Ag)fz mar(r)ory acég{afs 301 in
each row afd e avdpentornvinga sildgidatiba otvcers pierytheelyipe 3opuritrnis insegédide
different mater] . and 399 that are arranged as

mul tiple | ayer[snk(\?mﬁgtﬁgfﬁg‘g%g%'gfoﬁng%t%ﬁg%%]c%‘i"r ection over a substrate 310. In
each nenory cell 30dG. Aatlemis alesnodRdgvi@2R00 8R4 magemicd]l 499 haslyeeh 6rrmed di ode and
a nenory el ene t he nory .cel The di odes. .and o el enents of
reory vell o 30l BE SRR RS p G AR PR R ¥R AT
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211 and nenory elenents 299 of FIG 2. In FIG 3, materials 321 and 322 may
format |east a part of a diode of each nenory cell 301. For exanple,

mat eri al 8@Rormenp1isacl ude one conductivity type (e.g., nPCYAS2610/023365
material) and material 322 may include another conductivity type (e.g
p-type silicon material). The n-type and p-type materials nmay format |east
a part of a diode in each memory cell 301. For exanple, the ntype and
p-type materi alar§e)ﬂﬁ]é)lef N4 Pl B89Y thainKet foRfedabitPa Alirede: dullciBRC FofmAPpry cel |
301. Although thi escription discusses p-n junction di odes, other types
of diodes, suchagsahSPY Bk nefudederspiting e shalsasenifamaietalperanateibdes or | ow
temperature oXisia MhQdey At BURI « MLECLA) to?f&% #BYi 19K 9084 EITOr Y

el enent of each nenory c terial i ncl ude a chal cogeni de
materi al . Exanpidyctof r@mab@@ebﬁ venerbaver ihapbalfrqgemdrdelam@léﬁfoaft et hat have
vari ous conbin ols (Sb), and
telluride (Te) g&dltdciiﬁloﬁ% eg%at% ar aﬁ%’?agﬁ?glgﬁ og%&e%}hafﬁg{ehaﬁggg? al 399 may
i ncl ude a conpoantg pm@tecg@idmmg dmaéldie)malannmmﬁycel(r@b)ely &ndirtgehdtendl de (Te),
such as Ge ShS a nd Ve rj with a
resistivity |0\Z£§9r§ 1{11'\3@18%1@1 Aep Smn mstupa%m?%%te lerolvall%atg]g%m;nl {}3% * Material
324 may al so i acl4rde, foomdg eias mhmslﬂaucalmmﬂaﬂ] aad thesldqioisi\mhg ynategwer t han the
resistivity of terials 399. The | atively |o ivity.of materi al
554 oy r enuce bR Fu oo I et R LN Y ot er 1 als
321 and 3220toMaramlaDm%iae(anmaho@emﬂmtslo‘fniemomenyggmt he di ode and

i nprove overall e conductivity %I s 30 An exanpl e of
materi al 324 nmay i n@?}uéia'@%él?efno%flec‘?cﬁe‘m@@ érfgg&g‘%‘gla? catgres Oof FRBPYs uj ci de
(e.g., N SI). @her4000n8idbév@rhi@t 6ok atagp, téhdactivRSbsthdty 498) an@wer than the
resistivity of materials 321 and 322 rr@/ be used. FIG 4 shows nenory

devi ce 300 of 1t and copdupibistlineniifdend ¢ & haxekees dormeddnpesaySconduct i ve
contacts 380 apdieafiliof A 148! agpoqlﬂlo%c(egs boESRpdrBoD of CBIREWedBNhGE4RHI0. As shown
in FIG 4, menory device 300 includes trenches 315extending in the
y-directiohdal eﬁgbﬁfﬂf@?fblnéh%@megvlaérﬁépsm@ﬁléhe@ vgarestanen@ill- 4di r ect i on

al ong nultipl eyggl h&te?ﬂd?i@b h@%r&é@%@éctl%éﬁném%i LRNOHER (3fneARr ©

per pendi cul ar to each other. Each trench | ocat ed between two of the
rows 330, 331, 4Ydn832rraspdnd fo doadiokiive hHQ?ré@eaanaonmve BxsRO6.r ench 35 1is

| ocat ed bet wee I 34 na.f

material 371. %SIBWEV%\% OHi Czod%), Célg%ﬁnﬁsﬁg%%%&n%g%égga 4%(%1@%% |n t he
z-direction. Thusay atad ecmeapons'l@c:dridmtefd lings W @hd tardnalve Binés ?r%y have a

t hi ckness 345 }etgaetc 196 e%ﬁgr%ds to depth 335. Each trench 351 has a depth
334 in the z-di us, material 371 filled in each trench 351 may
have a thi ckness 34FIGt h(amr@xghm@mmﬂwtpmcdﬁmdﬁ&aﬂng dmembgwievicar FI G 4,

depth 335 is g terthnde t hi ckness 345.i.s greater than

TP ckness 344 SERABM S BBGHEER Gy M LR Pl P 58 e o a

t he bottom of eaah dfltteriﬁéanéi@ae\amja@bﬁh@rtbamgladodlmeﬁtr@ethyildiehmii on and
coupled to mat r| al . 321 of each nory 301. one ces, terial 317
may be oni tted %@%Proc‘fsﬁeé “?%tgg%rffb‘ﬁe%?ryﬁlﬁ‘fléer (Fgéljft RugbhiSty devi ce 300
may reduce2par ) anil tneobyeddvice 6@ @UG f 150k et €16) alas bOhiseditd foRment

conductivity types between adjacent diodes in the sane rowin the

y-direction. NH]F@PW&I@V@&?OWS%{%@@P@%@ rgfersRehtofidG dhoveh Kkat

di ssi pation frem MRIDGYsikSlidiE, dRhat QaEQNIMRtEMEred A& BQfory BNiEET
material 317 may reduce resistance of the connection between menory cells

301 and conducpP@&1¢ | NarugphlG.do), memepedeice2dp) i %Wdlfé@ilﬁ)ta}ﬁdbet ween
Lhem Various REAEESRER. IGRANIIIGSARIAN M. BsLR\HAMRR kS LhT ough
FIG 49 may be used to ?ormone or portion of nmenory devi ce 300. FIG
5 through PYG nusbeshow processes of forming a nmenory device 500, according
to an enbodi nent of t d@[@ v 0 having a
substrate 505 and rrllrjllﬂtﬁlé :%d(;ﬂﬁgtﬂéér%l gloglng%g’ %g%@’% é%h ?Ig i yl% or over
substrat e 505. fddubd tigiagt 1&0&@@3 simylai (i th(vsaldbS}cnb&’GkﬂbUEtEWmh tejiqmelcs e:rrFIé?onduct or
(e.g., silicon ria n 0 ncl ud erting (e.g.,
i npl anting) n- %Syggs ﬁlr?‘px’ﬁlrl?{jﬁogmm m§S tre(g?@tncfrﬁc\!so angs 5§4I‘Otl ghn) of

substrate 505. 55



Exanpl es of n-type inpurities include an el enent such as phosphorus (P) or
arsenic (As). Thus, material 520 may include an n-type sem conduct or

mat er i al .wOhelwems3ni ng portion (e.g., bottom portion) eCTashewoaizes 505,
whi ch includesmaterial 510, that has not been inserted with n-type
inpurities may renmain a ptype sem conductor material. Formng material 530
may include depositing an insulation material, such as a silicon based

material (e.g. habd filsCRIMIES(3E b QMR stadeL &0 é@proEéaratrb,]ﬁﬁlﬂgmsml al 540 may
include depositing an insulation material, such as a silicon-based materi al

(e.g., siliconaiaseree)popinasOiheldavise supirey ¢ OdpwsemsaBaiasiiag eri al 540
(e.g., silicongpitkdgsg) may create undesirable stress to material 520.
Therefore in sone cases, formng material 530 between materials 520 and
540 may reduce or pﬁﬂéﬂi@rﬁl therseagure of mameryi dgivics 2000ompus dus pyntraayerei al 540. I n
sonme ot her al 540 is
sel ected such t t@&%‘ﬁ%@[}ces@&?g%glg t@%rgggggxt)%&r?g%e%&ﬁ%f%%%ﬁ?uch t hat
potential stregs AaglwIwaveFKh Silrrs¢egses PhTentve béehdemetlandagingal 520 or menory
devi ce 500, or bo e omtted and
mat eri al 540 rr%tt?/l e ?SU](ﬁEG Slgytrlaesc%t yl%%% %Iaté;r%i%g sgggﬁ'gf%@éég%% ['€8 shows an
x-direction, aog/mdtenelcﬂzt)on perpendi cul ar to the xdi rect| on, and a

Z, i ection per Pench Lot 09K, KR S LSRRI o b pogtion. Ao

shown in r ren

| ayers, one0l aye@h fomed il febes@d%)2695leM@t’er1£]I@l5@2(Dinh6222 @yyefosmranlehdﬂe zdirection.
As used herein, the e ) t tot or nore terials
(or layers), oRytionpt lirﬁ% 3\5%@@5 %@gﬁgcpgﬁﬂgaé’ éf(BH’tCS%’FS PYetdkeen t he
materials (or toqy@cresges udtAitd Brm QYRalsBIAN End L2 V84 éﬁmvatysm(m hayers) are in
cl ose proximty, but possi blei Wi th one or nore additional intervening

materials (or r%pélraésnageuélr?@ at FlEbat gey incdg geresriogpduckpmaeaigli r ed.

Nei t her "on" n@tdmnuen5zzzntratyﬁ@tua@ytﬁbrseﬁ&b&mauﬁmeﬁe used herein unless
stated as such. FIG al so shows maski ng structure 550 fornmed over

materi al s 5540 530, H§2@3 sheng 1By wgq@ﬁﬁep ’s‘fttqu?felljlralﬂ} S48andaly) (BKi.used to
pattern,  5HBaFEARENERY bf EFRYES ROk bRfie Of o ML Lh 3L Sottiidg! neat h

maski ng structure 550 during sone of the processes of form ng nenory device
500. As shown ifhellen@a@fnmkbﬁ@o sltdriﬁ@tCma@SQE@mgnéB%ﬁjes a pattern defined
by maski ng portion wi dt h 553
extending in the xsg??é%?{&gﬁ an IC%%%P:O E%EQ%%Qéﬁg%a§?ﬁe%ﬁﬁ§m%ddl rection.
Lengt h 554 i s sulpstiagt332H! ﬁpagmeétléﬁrmahmnluvlﬁ gt ins\ B8 BN nvaglal, mgehstsiauct ur e 550
may i ncl ud ot qresi st t be Us d in a photolithography patterning
process tog%at Fg‘ﬁoﬁﬂ’ dertlfi‘t%t al?%%msyhc'gg@m 520, and 510. FIG 6 shows menory
device 500 after deMiGecss stomdaieutoesddidd san0aftdr encesvetilbe iy 2bash f or ned

alching (o 0., SHUMETRRT Ty oYebhel o5 Fansuc Bar hoReBaR R &R ol s 540,

530, 520, and hhQintudepentdrgBwid2 rdsistiy 10yer tHirathe fREBIiVItynd np@kisons of

mat eri al s 540, 0, .and 51 Q under eat h ski ng portions 551)
f orm devi ce st ?%gllaﬁfléé 761@“’?&@% ﬁfg\ﬁ“édé 531%4 MaP mgiglcﬂlgg cohballi dth 611
extendi ng bA t hcide B QL HiBAIANIn@ th8AG1E 561 2nE3336 6k ROhE Bankdhe ydi recti on.
Length 612 is substantially greater than wdth 611. Each trench 615 may
have a bottom BWeHak BeY san tyfprmed sigigiepcayls: Bt SAuPgrtichsrapes X434 r ect i on,

and a length 63¢ f@aﬁeewftﬂrtgdauenbtteesx nfhly e Bl @hed kRRGhinBdkly (8 UbSt ant i al ly
greater than width 616. FIG 7 shows nenory device 500 after a material 710

has been for nethategaly 5524apd@agbsVintens S32¢ anjl p3G panigplade grsictegsticasul at e
devi ce struct UElﬁﬁtaféQh&sEbﬁnat %ali ﬁﬂfﬁnﬂ% haQbhta: ab&@et&ltﬂ %tere?n%Qto”F:tt} I ncl ude

i nsul ation mater| g., I con Oxi eor other insulation material. FIG
8 shows neddry3device 500 after material 710 has been planarized, e.g.,

t hrough chem cal n®g I ( I Xpose a
portion, e.g., an u%%g?égs&%&v %eoy %Sf%%fée?. aatt%%b%ﬁlsﬁaéﬁogm in FIG 8,
an upper surfaﬁemé’d.}:gofoyrclapqsmoaltoTﬂlO)pamdgstﬁrS@érthsmﬁ]aﬁ(ﬁéomylmudnater| al 540
are on the Sanﬁlsﬁlat?one atgrltalloWI n 1(:t h(e)x1 eoroetfl rzlrilas%alnnr%ld erelglc alc Process.
FIG 9 shows nenory devi &e Soomart &t ing's UV e "G50 %has been
formed over device structures 610 and n&éerl al 710. Masking structure 950
may be used to pattern, e.g., to selectrvely renove, portions of materials
under neat h



maski ng structure 950 during further processes to form nenory devi ce 500.
As shown in FIG 9, nmasking structure 950 includes a pattern defined by
maski ng peot2novi®1331 and openi ngs 952. Each openi ng 952 Phadisaomioett3ks 953
extending in the y-direction and a |l ength 954 extending in the x-direction.
Length 954 is substantially greater than wi dth 953. Masking structure 950
may i nclude a photoresist that may be used in a photolithography patterning
process to pat B'@lror}nééﬂﬂélﬁ&e (B Sl HA 8%l 6diBpARios ROWAL drndtdrfd 7). aRd FIG 5
maski ng structures 0 and 550 are positioned such that their patterns are
per pendi cul ar PEMRie hoBIHErialspal) ecahtpinesy irHedegtlicar exideli mensi on (1 ength 954
nthe x-ditection el sPREALMAMOPE AL STHGKIAh.RLHCHIRG el of FIG 911s
per pendi cular to the greater dinension (length 554 in the y-direction) of
openi ngs 552 oplamkd 9 shrovght GVIB o5 810h bickRo@xp&e siRgsts Dt Hindgnateizki ng
structures %\_ﬂd 550 perpendicularly to each other during formation of
menory devi ce g may al |l ow sel f-alignnment of sone features, such as diodes
(to be fornmed in addCtpdstmivs preovesdesy, 5000 inakidme ynedewy cdls S8O 4feri nprove its
mat eri al quali ri G menory
dovi ce 500 at ¢ SRR I B R RS oF BRERNRE S8 Wi St BRI ir e o0
of FIG 9 has hxebiSlQenmn@gzleleﬁnenteﬁﬁﬁ?ﬁaborplncme%nts@mBBS@&néﬁ&Sn agl (e.g., dry

etch or wet etch be ortlo of mat eri.al.s 540 and 530
o Coach dovi celatpRELRS $08 Su Ao TG REL LS A Sl TP ARE et o Fr” 320
at openi ngso 9528(I6Qni}arorfe§proﬁ@®h©ﬁddhﬁ&é5hn£aomaﬁd@ﬁ@&mﬂa@m&smag, have a bottom

1007 ext endi ng PHEHS 0 Bt oo GO ILE R b ettt o tpof 1) G oot or

than wi dth 10068 mA$ alsbemespdndid Eandddive e WHQad esnddétveMaeoIs( | engt h 1007)
of each trench 1015 extends in the x-direction through device structures

610 to form prBEEPGEYONST TBAG- Hevwhoyr B 136 Pvestdrmenery Cel5p8Yd éa¥r ot r usi ons

1040 are for meghhabNoaibRSKHAG t3tak el WLSiaR3926 Fld3228)on@BHe182faéH! G 9) with
patterns that are positioned perpendicularly to each other, perineter 1041

of FIG 10 !7mySHdvencofslsriestsnad!2s e memagy clemenih 3%49, shdrse 9f ehaidcise 500
after a materigggpl110 has been forned, e.g., by deposition, to fill
trenches 1015 to insul ate protrusions 1040 from each other in the
y-direction. MateriBirminpkiectredesiSRt] maeinchdedeposion afitssempaitione. g., silicon
oxi de or ot her I ' the same

mat eri al corrpoIsﬂla%élﬁ%gllno%rgfsl%'Eﬁﬁﬁr@tlsﬁ %@%g?grl é?”?% Vlaljg‘%rgthé(ﬁ%srtr;lfﬁﬁ al oth materials
1110 and 710 narﬂtetimlchnakihersdelpbz{im aooonde:tivé-in@erididnts higsrstmeasoe Yordevi ce 500
after materj al | apari.zed etch back, to
expose mat &1 ol augeaf Ton ot Pl aiE 5858 s Funab PP 0 uf OF  UaF ons
1040 al ong t hefigt diag.ecti on of the sanme device structure 610 are insul ated
from each ot her by terial an ot rusjans 1040 al ong,the x-direction
between di 1 orent” dsuree Sepdie el el edomay BRhRLraeiae F58Rehch of ner by
mat eri al 710. ﬁhﬁatlolﬁnaamnevefemweels&m@rﬁﬁ@ saddn@Kiak aC@SsR6ndl325 have been
formed. A process such as e dry etch or wet etch) may be used
to remove mat e PHAIBABA aﬁ‘ép’@iﬂ 8905’51 56‘19?%%%8%119‘?1‘“&689 1&@@&?%‘6‘30 to expose
material 528. #ss @es6k nbsd @tsVHgHY. F&f @i RN T8GR dnlifethdsecddd Some cases,
material 530 npy be omtted and material 540 may be formed directly on

mat eri al 520. ﬁ%‘&ﬂ%tlontlﬁféerﬁﬁlé’&‘b@ES%§%ﬁﬁ%t ed with FIG 13 described here nay
remove only materi aporfH) ddcfrod®Ri581d Rhy R3Rad &pemlﬁg £ndhQivexpRsA Materi al

520 when recesses 1325 are forned. As shown in FIG 13, each recess 1325

i ncl udes a bot PEMSAORBEIRPEHI 58}??0]3&’%0%&5%86?4?1@9@@3@ in the smgp@Eas by

per i met er 10414, 3G REHIFhEHe WéndisPRYY GRHAmhape, each
recess 1325 may al so have a pol ygona ope ng and a pol ygonal sidewal |
associ at ed3Wi tﬁlt@meﬂ\pm yigaralks Bjénnhgemtheclpudnsgdidcanstedemedd of each
recess 1325 mm ' f 7, 1328, and
1329. As shownyol‘thﬁ go{ %%pggf&é&wgle%écgg&ggls %gi%e%%él%égﬁs ég% opposite
from each ot hemaarmtlu@le defositing d clialagemad entead] ((6A0rm ﬁlemew&llqumrt ions 1327
and 1329 are Og%il teeegt?o es %ﬁ dla Ol nda%{)neuctl emaenatrl ?tgnfoqat erial 1110.

Si dewal | porti 376 1°8 per pen i) LP% ewa 1327, which is
perpendi cul ar to sidewall portion 1328. 2§| dewal | portion 1328 is



per pendi cular to sidewall portion 1329. Since materials 710 and 1110 may

i nclude the sane material (e.g., silicon oxide) the sidewall of each recess
1325 may wb=010/00¢383de t he sanme material. Features, suchpra3/us2diooeiseand a
menory el ement, may be formed in each recess 1325. FIG 14 shows nenory
device 500 after materials 1420, 1422, and 1424 have been forned in
recesses 1325 (FIG 13). Material 1420 may include n-type sem conductor
material (e.g. elefirdd¥PW19) J)\leml@)chal.l}ébg%ﬁaé Alatedi#2 AhBRYin b lidHiEpBedsy pe

sem conductor material (e. pe silicon). Materials 1420 and 1422 may
format |east & $alyelgh may ed@éfOHth@fqr@lm@wﬂualmaW& @elemeynduct i ve
material with g[8 F%hé Hlohbr) AR, SEBnl B EIESGEL ¥t SO hudtRGAI T al s 1420
and 1422. For exanple, material 1424 may |1 nclude cobalt suicide or nickel
sui ci de. For ni pgcesanay akdraativalydornl @2o, etchnthe thaldpgenide meeyslaad 1825 may

i nclude growi n i | 1420.
Thus, nater?gl%ﬂgg&hgg&?%% eﬁ%?gﬂﬁgﬁ§&3%%§$$?ﬁ%m§fz%%%ﬁkﬂ?&?ﬁ$?%les of
n-type may be mmhdwtadhmeegmhmﬂnm@n@ue@mped5&%9mﬂwkan@hﬁﬁ8hhﬁb t he grown
epi t axi al Si|lﬁfﬂfk§8 that material 1420 may include n-type epitaxial
silicon. Inpuri & yt ypé inmpurities may be inserted (e.g., in situ
doped or i npl ant ed)CmnMcn; 5r8ﬁt)emd %81]114&60rslu¢1heﬂ1h@a5880 pot §48dmayéeg. , top
portion) of materi or teri n exanpl e of ptype inpurities
i ncl udes an eI(ﬁ@‘?kgﬂgﬁgggnggggwnféfed‘ te terial 1422 is formed, a
silicidation procesHGIRYsHoespeaiftiar Mdlagﬂnﬂccﬁl’amld’ﬂﬂirﬁﬂéﬁde 5b4@ hcluBggshown i n
FIG 14, materials 142 1422 may directly contact materials 710 and
1110 at sidemaﬁpwgﬁpﬁpﬁﬁggﬁé ‘ﬁﬁ l7pin cipby nwéﬁ&“%@?ﬁm“ﬂ?éﬂmf§yshoms menory
devi ce 500 aft gévie 3980 Bicivabs rﬂ;ﬁ@&néh?&y barnrhRicdBdow? ah@CReHRSsih34S. Mteri al
1599 may directly contact materials 710 and 1110 at sidewal |l portions 1326,
1327, 1328, ani® tﬁgwngwﬁ%& ofdhe megoryeals ¢f shamermerydgviessdkesited doverenor y

cells 1501. Fogd&h@sm@ﬁb?rdeace 35P1ae,; ﬂn&ﬁ&gdﬁwd@m@m NG),andat@ cogeni de
material over material 1424 in recesses 13 menory cell” 1501 may

i nclude a d? oddevigsrIfBA(HG. &b: memewy dreiee?I08I(EIGL 420 mergmdrzedhe a nenory

el enment havi ng t | n%gggy r i@l of the diode in
each recess 139gaa$£ %%rned mfﬁklﬁﬁpgaﬁgaﬁg ?@%é%glg%%mﬁéﬁgflals 1420 and
1422 can be selliffeginfeghedveenmemperdesice S2W) ¢ty ldm. 6% hmigtheratbkd megmesyr uct ur es 550

(FIG 5) and 9 t e t he di ode
of each recessg%g%ghg%%&%%%ggﬁgﬁagggﬁ%%(%’éﬁ#rﬂ%n&geﬁﬁgﬁ ghﬁgéﬁnce t he

di odes in nenoﬁymdsvﬁuenﬁﬁokwanSQﬁ)s&hhsamwgnhéﬁm)d?bh@miﬁﬁMSal|gnnent of

t he di odes,and ot tu rials 1420) in
remory devite. o0 ey Be Lhageaifam iRl S s e 1
menory device 5ﬁﬂuﬁd€ﬁﬁ€5@kﬁ$$00lated with the di odes may be reduced or
absent. Mboreover, |, devi ces [ ude d vice features,
auch as di odes and EHERST T a2 iR dRon SHAGRLARRE el | gnient
My create a CpiséskdsairhiQi wd Iftoaas@dlﬂfaeﬂim[é&bﬁodées&ﬂemdﬁﬁﬂ mdsadm@gned features
in the conventi onal V|ces i.ctiQn may generate a phenonenon
such as hot spﬁ?mﬁﬂéﬁ 9 eI BHY ﬁ??bﬂgﬁ Bgv%éés operate, |eading to poor

devi ce perbermance. Mhﬂanmmoyandgvzmaman aDRMEY PbrtioR of £afugd bon i n or
absence of the msalignnent between materials 1420 and 520 may reduce or
prevent the ocBGPMPEIEE 89! MYptcddnt?20Thife; andeV Pt el Pepeydrdrcy (Harybe
inproved. FIG  1§8 oHi%!%Hﬁl){ 38ebeand98 alh&tivaddirhicanay adgatepes of
menory devi ce 500 have been fornmed. For exanple, conductive contacts 1680
and 1681 and cohldc?inecidnkk01662. add 436 0Brertvely s drenfosy devére S00nduct i ve

| nes 1604 and,cQadyehidiehd@svidSPR0BRYICE OL! B3RN0, sondnabye |ines 204

and conductive lines , pectively, of uctive T nes 1604
and conducﬁ@veK%Mﬁ@gﬂm6®6waﬁﬂwﬂdﬂceZ@Xhﬁyqﬁl%bnwﬁﬂmb§ﬁahd7ﬂbambﬁﬂﬁct|ve

i nes 304 and tAqv skilled in
the art may r eggﬁqw%l%ggﬂﬁ%ngﬁﬁ%eﬁ%? S(zi(gps‘d(§F Iqff%niagl gﬁ%%%tgﬂalgé&r%h%%gh gier formed to
forn1add|t|onaﬁ7%kammmesﬂpkﬁawnennkywdévMbﬁTH@uﬁhr&msmmmumyf@@®|ce 500
descri bed above. Thus, to help focus on the enbodi nents described herein,
FIG 5 through FIG 16 described above and FIG 17 through FIG 49

descri bed bel ow show only sone of the fggtures of a menory device, such as
menory device 500 (FIG 5 through FIG menory device 1700 (FIG 17
through FIG 14), nenory device 2500 (FIG. 25 through FIG 29), nenory



device 3000 (FIG 30 through FIG 39), and nenory device 4000 (FIG 40
through FIG 49). FIG 17 through FIG 24 show processes of formng a
menory dewOce100p033wi t h conductive material 1730, accor @CmgScaonar3363
enbodi ment of the invention. Some of the processes used to form nmenory
devi ce 500 described above with reference to FIG 5 through FIG 16 may be
used to form nenory device 1700 described herein with reference to FIG 17

through FI G 2§922T£H@592ﬁ@fm§1&18?'de9ﬂc& Y900t M. 30 ARbEfdrdbSwaProb&adsur es
bet ween nenory device 500 of FIG 5 through FIG 16 and nenory device 1700

of FIG 17 thrg0yar PpECepss Bpidogn e sorereoniempteraly drgdedahnbérs. The
di fference between gRIDINHARYLEE oA 0k akGee J90b AN FHRAB! % dgvice 500 (FIG

5) is that material 1730 of nenory device 1700 is different from materi al
530 of menory gyitged 5g0.poFon otxemonedevivat iU A10, 1738025 e Biilezndan

Lo CoLY SRS LRl Sl 8 IO BSLSR B gL, o oo
i nsul ati ng mat €fi0aR5Mud0amdsiiNg donritediatieve canbtvrerstdétffear enoenbetlween
porti onof mat Sitare b1k LEMRERARHLEE i ) 150,
conpl etion of tdneacByROr yuchievéle@rodésHot datd HEL andmenesotiduradSeave W th
ol 151501 (F1 ompBydege? s it TRUERAEH PP Bl B E5RBY ot 1 on of "t he
nmenory devige. ddviceB0Gof BIG. 31 Memsityreltbicnt 590fof MRMDIYdettRY 50@ofIMG016Ip to this
R TN R T O R R
1730 (instead o500mRtFEGi®E moB0)y Jiasenbe®n Ji afehRey Retcasen satier 3akbs 520 and
540. FIG 18 shows nenory device 1700 after trenches 1015 have been forned
and masking st PEEPTFAyBb4ER dEmerpyy drageedholidtrotied. A renmpval process
o et or | Al 540 0 aabl e R b B AT %) and
of materia of each device structure 610 at openi ngs an
portions oft> et &emary FIGVRL agjsehnnigangapodigepigt e ipentnesMeoes.  Materi al
1730 i s not regayetood ch!ﬁldeser%% &én%??@elﬂs%ﬁéni&é%n AwRAhd SRR GRiigr 1 al 1730,
Each trench 1015 has a wdth 1006 extending 1n the y-direction and a |l ength
1007 ext endi ngta the apmesmetity efdhd weamotywelly @ thel9emény dajbesdeGribediabope.ocesses
simlar to tho i he i t ugh FIG 16
may be used to%g(ra%ﬁ%{nﬁgr&?@g%fg\sfbb?’ %ﬁg&?%g%lg@e@g@&g%%rger, as shown
FI G 19 t hr oughevideG702&1GoM)ymsoony dpard PHNSFIST. 2fahemogt debit8300G r enpved,
and sonme other rtd.ons of materi 0,t.h are bhetween _adj acent nenory
it = e R L S bl AP 1 e
evice nayifferspces \betweenimogealevice . ¢ athkandyoryo mat eri a
o orureasY B80S SudiRhabo B o Bl AU LR BRunpRy Boceree:
materi al s, accahtiR@fhRmary @rednrre ichaf niakeak BYENEOIM andSere, of t he
e R R L G TR o

roug u y cribe
herein withsret@iease chRadrb0o, 2Rl dhaeughiid €90629. Thus, for sinplicity,
simlar nmaterials aﬁgvf,gagur esdggh\gﬁenf rne*rrg)]lr%ys&de;gl:t,ce@CSOgi gf fFI G 5 through
FIG 16 and nenory Tigle 63650 & 1098 3t KEBAGAIPN & 2 29YGPe gi ven the
same reference paRekl 60N NihéGiald8o20t BR2SidaERLMS Em@foREREY 6B MGE 2500 up
to this point may be forned usin rocesses simlar to those descCribed
above with ref é@r@an@dtt@mme@ls§2k,gr’2§@gﬁ3%@8p@ﬁivm, of mswery geviie@00 25, maski ng
structure 950 hagdbeshyfRBoMSk fid 1554 S1920 R rPaRakisppn defined
e e P B S =

S : @O caf e siagie rmed an
maski ng structyr e iy I ess
associ ated w t%sﬁﬁcgi%q}é(o\fvh@rn é)%g%tv E@% eﬁ%ﬁs%ﬁ% gﬁg%?g(g%g%fgﬁ(g%?%gs 952
(FIG 9) woul drdsgectieripwé detmoryf devive B80@haie6. 200 A 1hkk@ls 4@, 412Reandr ocess

(e.g., dry etc r wet .etch) assocjate j t I 5 renoyv ly materi al
540 at openi ng%%@fs}(eﬁl Hy’f}éﬁne{ngyf gylr%eg%(‘(f:&eoéfrs%@ @62@“%#“ %r@%%?g@ Mat eri al
710 at
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openings 952 in FIG 25 may remain in nenory device 2500 when material 540
at openings 952 is renoved. As shown in FIG 26, each recess 2625 incl udes
a bott omwo 2nsvmiisal 520 and an opening that is shaped lpgTAISpEwiOEBEEr 2641
i ncludi ng edges of materials 710 and 540. Since each recess 2625 is
surrounded with materials 710 and 540 that are forned using masking
structures (e.g., 550 of FIG 5 and 950 of FIG 25) with patterns that are
posi tioned per @(mda&pdo@n bymaﬁo@%bac@@smrof Fpe rdoreah 8¢ fo%ﬁé(ﬂ-wﬁﬁ% robave a

pol ygonal shape. Thus, the openin shaped by perinmeter 2641) of each
recess 2625 nayimapse Pweeethﬁépwgwﬁ&m@ﬁeﬁ@g g tpidads desentper ab®ss 2625 s
surrounded i th mat BLLRYE efilGrathad i@l heg Bce%llf'f?eq o)W, (FRSKI Ng

structures (e.g., 950 of ) with patterns that are
positioned per ﬁ?emdﬁl@mfalralt@ab(ﬁo&ém%tﬁﬂe‘% A%‘éﬂewnnreﬂé‘sﬁ 2B28ugie ofl so have a
pol ygonal de d S 2626,

2627, 2628, San%@‘lz%’é%%f“ 6%%% ﬁ‘hﬁ‘ﬁ‘gﬂg %glﬂfe%&élafg \%%cll:flr %@g{ri]éslﬁoggza and 2628
are opposite felemesaekribedhahovanachas enchprnddmén 349 pmenora|devi¢O300Sifdewal |

portions 2627 262 r m each h a re formed form
mat eri al 540. ngelgjsrl Bod e?eré)e%%%b()?mem%ry(?V}Cgcs)ﬁ(s ofilflge?&énnd%?rnﬁ?reri al 540
(e.g., sili condwmerlﬁd@))f ey 24, nadmidte eldinf AR N df m«ancerylda\hea 23%0hef Bidewal | of

each recess 26 may al so | de diff rent For exanple, both
ordowal | por ¢+ nBtshe BRI aghins B G MR EM GRS A% st 11 con
oxi de) andibot blestaiesad bf patidry dexsce2820 oand;. Zazghﬁmmﬂlﬂcdswd@nm@t erial 540
(e.g., silicon nitri . Feature of .a ne Suc s.a diode and
memory el ement SeqHRge g&]flaﬁfé‘alufl‘ﬁ BN e glg‘é tl?%?@te“ﬁéms??gg%m menory

devi ce 2500 af tigllcop@li@s @b PAdPmakdAd024nd 2724 have been forned in
recesses 2625. Materials 2720, 2722, and 2724 nax bef ormed by processes
simlar to processe®fsddheisatiess Al memewidgyice QUOehovinipd 1Gp{hranbos.

respectively, Qfbsfibfed fdd poRh& hizhDrldetRe R, 802 2700RY5(008M0aknd €ast a
portion of a diode. Material 2724 may incl ude conductive material such as
mat eri al 323 of 045 gch that gesh §16\RFY ¢l iFph op memggt devicay F0RFFHSYhd 2722 may
direct!y cont agiomaide sl PdledeaSho@uah hyRArLLafS 626, 2627,
2628, and 2629. FIG 28 shows’ nenory device 2500 after a material 2899 has
been forned i niceEsssEHOREIEWnNREES. 68 F'aB9empigythd(crmetsibytwsont act materi al s
710 and 540 at g} fdevabl aIPcPJoﬂltaE?&foséﬁs%ﬁq 2292 (rod L 86 a @%18? e €r i al 2899
may be forned gly processes sim processes use ormmaterial 1599
of FIG 15. Natlemalal602%@f9fn¢tno}ryﬁ@nm wﬁmay be behseoted f@fmenmmﬁ}ymcml | s 2801.
Each nenory,ce Q1 By i ode t hat r Ieast
material s Zogggnéﬁ 1527 CigHrrglr:rg?% e e n?enileh %gl nocrf:n3 é'&vf erial 2899.
Si nce mat er| al SO@MGarﬁhnHMGryld@mHm@@EE} 2ﬁzﬁermmelkmemms99\bﬂ hi n t he

sanme recess, these ter e self- to the S|de recess
3625 (o1 dewal | PaRPPHEN By af P pEReRh ISR Jarorsaa il 600
Thus, in each oERFOY $9; @menﬁgoaemédﬂasgycﬁdlenf@y a®gchyomet |G. 89.5In2720 and 2722
can be consi dered as self i ode 29 shows ry device 2500
after additi ondTOHESIANPLS e@ftﬂﬁgﬁg(?]ﬁ aﬁg@p]c?ea W%&@Em%gﬁg?ﬁfr nmed. For

exanpl e, condugleins® &Rt 80M(Ecad 9RO baRnbs@88d lorandir6@RdB Lt diniesh als 2904 and
2906 have been forned. Conductive lines 2904 and conductive |ines 2906 may

correspond to BERAGIRI pFRE neownadryice SAMRIGeSY i nes 206, respecti vely,
of FIG 2. Conductiyg difts cRBQmANII SO GticHendbRESpAAR6aRf FI G 29 may
al so correspond to conductive |lines 304 and conductlve i nes 306,
respectively, 8khichavae ampagorgdeviterwithtiodss courdgl (s mswopy deegdes of forning
a menory devi Cﬁaﬁgg&g%nggm %@’g&eﬁ%ﬁ Rlecsdslok ﬁlg%e‘}r%ﬁ@&lééeﬁﬁé Rcdiode formation,

according to an e the 1 nvention. Sone of e processes used to
f or m menor §0 debivea ppd@orkd sidewilk dlhalsinde nwiytikelyde fadire meaertabof f@st 5 t hr ough
FIG 16 may be r V. C W|th
reference to Ff%\%g%{yﬁt? #POSQ%"EE‘%J aﬁfg]ea #ﬁ%d:?@a?%}aggtsa & &%‘%oﬁcﬁ{cﬁlje"

mat eri al s and fypatag. e[stybe)tfvxemd wigtimthy rebessi @hﬁembMMEthmcﬁldtnlgrough FIG 16
and nmenory device 3000 of FIG 30 through FIG 39 are given the sane
reference nunbers.In FIG 30, the structure of nenory device 3000 up to
this point nmay be 30



formed using processes simlar to those described above with reference to
FIG 5 through FIG 8. As shown in FIG 30, device structures 610 insul ated
by mat er D 2609ms3e been fornmed. FIG 3 1 shows nenoryPdeliSc@o®B63 af t er
materials 540 and 530 (FIG 30) have been renpved by a process such as
etching (e.g., dry etch or wet etch). The renoval of materials 540 and 530
forms trenches 3135 extending in the ydirection. FIG 32 shows nenory

devi ce 3000 af tgfiidmat Spbhdlus 38a8ahas dbesredfBbvedid RidéRtas. 3135 (FIG 31).
Mat erial 3220 may include n-type sem conductor material (e.g., n-type
silicon). Fornihigrehdi@rital 3220 may include growi ng epitaxial silicon on
material 520, ThUS iR s S22 TRY shAGL Hlfiof)] A1e, gdo\é/gé(glrsb(?,gg?ﬁl i con.

I mpurities of n-type may be mser%e (e.g., In’situ dop ant ed)
into the grownl&Wi 23K H00s400DcBIN0S000, ani P0handempapry32R0lHa30li ncl ude n-type
epi taxi al skli . p e ( . 4 r:g@q t.0 ari ze

mat eri al 3250 ?%ﬂé%ﬁlééégﬁtf@léﬁpg’c%gg%éﬁg@har?ﬁlt%lgg8 : Iaéegglgpshows
menory devi ce B0BGtaflingof the vasdim gl wtriouctb@iDGs fndiobeemiflge ned over

mat eri al 3220 and.710. hown_j.n Ki ructure 950 has a
pattern defi negesgriptlr(r)asllz;gﬁltgh%ﬁ%r GP%RBE%%P%%F*‘%%@%I%%% téﬁl%%\ﬁl{l%evl\ﬁ?%t h 953 and
| ength 954. Fl & th8drshowsleseited yereievi ce 3000 after trenches 3435 have been

formed and masking .structure 950 of Fl 33 has heen renoyed.. A renoval

b ocess such as er s rEbEor el erimely P RandEE B TRV E por 11 ons of
mat eri al s 3@20cledrcaicdirctiey ucel is hichGpesdeompiel codpRutidagsn HbXigianl porti ons of
material 710 at o%gfqi n$S.952 to formtrgqr%%gfas 3435, EaCH trench 3435 may
have a bott om BRCHEPFTGTS St5mogy RPdhles: AR PRERET He9ee (S8-di rect i on,
and a | ength 3dQmbextendidg drindiidprocedbi 86dul@MsindleHGhilipd Qifibédled
substantially greater than width 1006. As shown in FIG 34, the greater

di mensi on (| enBPReSSAD AYulbron REretsPEnda svisBesesndapplicatian-gnssifie. di rect i on

t hrough devi cepglifibChsu@ae Rlfildyer, bR Rp atdaut. oSieh 3fPaciavby@rBerPer | Met er
3441. Since protrusions 3440 are fornmed using masking structures 550 (FIG
5) and 950§ FI & inghdeg asipuipyaeraranarts pihn aafascty os plestnedypenperdiacul arly to
each other, pepilRifE 3Add ObpHch&, pé‘slodlﬁé/ongﬁve?s (ﬁ.gQ‘?elecQ;%ﬂlput%ﬁ?pe- FIG 35
shows nmenory device 3000 after a material 3510 has been fornmed, e.g., by
deposi tion, t odéskiop compyiehdundBbconpulens tabket eonpnubtrs, Gisi onetkI4@@sf r om each

other in the y-di i i e i I mat eri al ,
e.g., silicon Bag}oggﬁ%%o%g%yﬁg?&}%%dsﬁ%ygfs ﬁ%%@e@g?ﬂ@m%rgrﬁgé{e?&%@ﬁ “may i ncl ude
t he sane mat er Aalliodepgrds playar., ashiddsamedital vetiessi(@g., fh@.mdagor, bloadpl e, bot h
materi al s gélo r%?s%rengmt%?%tci ncel yd%ogisl gln%oot e?in de. FIG 36 shows nenory
device 3000 after materi al 3>5i6 Ras ™ Pedh planarized, e.g., through CW or

et ch back to exposeThberd dekcripfiah) awf thp datvings ilbrsat3 dethk enfiodahaweofi N FI G 36,
protrusions 3440 .al ong the y-direction of e same device structure 610 are
Phoul ated rome4tsrBie PR B SET haBs ut DGR s FULPGREMS I ol ong t ne
x-direction betnweeivndiOidee c@nbditiens may Blcoipoiatersasictorhl) Iai@l,icksuicat ed from each
ot her by material 710. Eac rotrusi gn 3440Q0._i ncl udes a bottom on materi al
520 and an opeRPAF AAL! %Cq?ﬁ%eff By it e oDt tRe MRS in FIG 36,
each protrusi ofes3dutOsubdi&didhe Simer feiBice thrddAdu St eoutadedvsbofiher i al s 3510
and 710 and includes a bottomon material 520. Since each protrusion 3440
is formed usi ngdrEERICHE WEEEELAdaYNE &y be inslgledin, o wbsBughprdBecof FIG 9)
Wi th patterns phaher@l BaROsithdricAbegnRek REMEE Siparhl ¥ thRe 6AKE Rtdhesr peri met er
3441 may have a pol ygonal shape. As shown in FIG 36, each protrusion 3440
al so incl udes BPosiTeshipy and gedqrviendlingythe ghove desganiionl porti ons 3626, 3627,
3628, and 3629. Sinpe LAGK. A ALIMS] BRoRAGNilnS T @LBE) YSbYqiRaKANY
structures (e.g., 550 of FItGIQS 1andt 9%063f 1FI G 9) \?\}?ﬁ E%gter s that are
posi t i oned3@er perstraétchat well sllomothe eferde eekly ewetaip hetnpsd avd 28440heray al so
have a pol ygonal.. si | .Sl - f 27, 3628,
and 3629, whi C%C%I?&eaqgl\l%@r)%ﬁéjhgiﬂg qﬁogtr%%%seslrulglg}@h %’é@gﬁeadr{@@@tfg&ggglgﬁgr es of a
menory cell, swdhn@be aseditooheerprayorbinif e pge bnmemoty ghtletalamss.on 3340.
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FIG 37 shows nenory device 3000 after materials 3722 and 3724 have been
formed in protrusions 3440. Materials 3220 and 3722 may directly contact
mat er i al swo2010209¢283510 at sidewal | portions 3636, 3637, P8®AB201a/02338629.

Mat erial 3722 may include p-type sem conductor material (e.g., p-type
silicon). Materials 3220 and 3722 may format |east a part of a diode.
Material 3724 may include conductive material with a resistivity |ower than
the resistivitwhfRelaghd@ks 3220 and 3722. Material 3724 may include a
material 324 of FIG 3. Formng materials 3722 and 3724 may i ncl ude
inserting (e.g., inplanting) p-type inpurities into material 3220 to form
material 3722 and pgqﬁeg{og}&gjicgcgf'nkﬁﬁ%ati on process after the p-type
inmpurity is inserted into material 3722 to formmaterial 3724. FIG 38
shows nenory devi cea 8080 ingfudme apatygpiadbid@8db has been fornmed. FIG 38 shows
each material 3899 [ ~ k: [ r | e. Material
3899 may begf or med J\;\n&%{%&gdg?lﬁ %llépggg'%ﬂ a%? %IUOEES#%%H@F@WE%&%@E%%I 3899 may

i ncl ude deposi withig the ebab evlpestad matred dizd scovmelrcondatcgrd @pe B7RA f ol | owed by
an additional process ..g., dry etch) to formmaterial 3899. A conductive
mat eri al may b %ﬁlireergg%%g?dt he chal cogeni de material before the additional
process that forns amatwoiyalen®80&upled pethé doded, so that nmaterial 3899 can be
protected during the additional process. Alternatively, formng nmateri al
3899 may include depositing an insulation material over materials 710,

3510, and 37242. f ormMiengemvdragevice dfit@im Nswhatin0he oEfisrdnakecoad thatcHaln
depositing materj al 389? into the vias. For clarity, FIG 38 omts the

i nsul ati on mat E‘Fiua?saa%%g‘fﬁé“@/lpﬁess.ﬂ“f\?&teri al 3899 may form menory el ements of
menory cells 3801. FIG 39 shows nenory device 3000 after additional
features of nmenory device 3000 have been fornmed. For exanmpl e, conductive
contacts 3980 and 39BIMmepRyy doreruritciaim 1 vhesin dyoneneny csoest ipdidsBeen f or ned.
I n sone cases, ARtigNb&kediRthedtcckeast a portion (e.g., bottom portion) of
conductive contacts 3980 nay be fornmed in the sane vias (described above
with referéhce to FIG 38) where material 3899 is formed. In FIG 39,
conductive lings 3904 algh| ubeS: F206n TEYhGOR RSRIAS LRuERANAUGIL ¥e |1 nes 204
and conductive lines 206, respectively, of FIG 2. %onductlve i nes 3904
and conduct i vechdlasgeni@oogenfl. FI G 39 may al so correspond to conductive

| i nes 304 and conductive lines 306, respectively, of FIG 3. FIG 40
through FIG 49 show processes of form ng a nenory device 4000 w t hout
form ng epitaxbal sTHeirgomory defigrahctiinodewhaéinthealiodermod thedenmare, according to
an enbodi t of the invention. So of .the ocesses used to form nenory
dovi e 500 tes SrPBArSBTR b P eGP RLPERSEE IR BEGRE & 16 hmy. be
used to from nmesndngtive éivie,aad 406@indkstini dededvad eomiuwivieHineedrer ence to FI G 40
through FIG 49. Thus or sinmplicity, simlar nmaterials and

f eat ur esbet weeHeIPr‘Jéﬁbch?r SH &S00 of FIG 5 through FIG 16 and menory
device 4000 of FIG 40 through FIG 49 are given the sanme reference
nunbers. FIG 40 shows nenory devi ce 4000 havi ng. a sybstrate 4005 and

mul tiple materbPals %f@‘?m%@é%‘flc ‘ﬁ(ﬁfa&r@ 1 VRGF IR H%WgBPﬁé\‘}&W%is’lﬁ‘Blé‘g Sat e 4005.
Substrate 4905 may 4 st Jid@wayl pofilohude p-type sem conductor (e.g., silicon)
material. Formng material 4020 and 4021 may include inserting (e.qg.,

i mpl anting) n-type %Yspendisidearallppitign gerpediquisi tq e st siflgprlingriqnon)  of
substrate 4005. ThusidRuekAIBorfGZRrARdicHIZL (BYCANAGIddEeN AYibn;tay@e

sen conductor material. The remaining portion (e.g., bottom portion) of
substrate 4005, whi&fouithgiderdpastianercingndiggago theribird siggvallarts@en i nserted
wWth n-type inpurities may remain a ptype sem conductor material. D fferent
concentration of n-type inpurities may be used such that materials 4020 and
4021 may hdVe @i f f eFermemarpdevicoyofickaph anwhareiothe(fost. sbopidatrd, #0dr exanpl e, the
concentration of n-t ' i1 rolled such that materi al
4020 may have g)uétﬁégg‘ggn#)dr%ursil{léy}gd%g??g%lrﬁg?%at?%%% than that of material 4021.
FIG 40 also shows an x-direction, a y-direction perpendicular to the
xdirection, and a z-direction perpendicular to both the x-direction and the
ydirection. As shown in FIG 40, materials 4010, 4020, and 4021 may form
different |ayers, one |ayer over (or on)320ne or nore other layers with
respect to



the z-direction. FIG 40 al so shows a masking structure 550 forned over
materials 4010, 4020, and 4021. As shown in FIG 40, masking structure 550
has a patwerniod®iisaed by maski ng portions 551 and openi RGI/UB3R 023363 wi dt h
553 and length 554. FIG 4 1 shows nenory device 4000 after device
structures 4110 and trenches 4115 have been forned and maski ng structure
550 (FIG 40) has been renpved. A process such as etching (e.g., dry etch)
may be used togrenowe RQfdry abgcft cimh ! ivAdrSin #:%ist A9 20rd sBRGa#010 at

openi ngs 552 (FIG 40). The remaining portions of materials 4021, 4020, and
4010 ( porti onsPUHeRsripdeder firaidRyuRgiop Brterighandgimispegndapd Hanth sidesilt uct ur es

4110. Each dev},ggostihdedeuf fcdihiRuiasn falhigit h 4111 extending in the
x-direction and a length 4112 extending i1n the y-direction. Length 4 112 is
substantially greater than width 4111. Each trench 994115 nmay have a bottom

on material 4040, ' ext endiong,. | - xdi ' - | engt h
4117 ext end|5 ngé'i n ?ﬂg Ig%rgolr?é%\??eoﬁ.(:ﬁﬂggg?ﬁér%lnﬁl%?lr?tgh%%%g%ngﬁg ?Szaaslrﬂftf/)ﬂgr eat er

t han wi dt h 4116xidéla@l thd 2ecohdwstenelmorlyded eNiroenid@0 after a material 4210 has
been fornmed, e.g., by deposition, to fill trenches 4115 to insul ate device
structures 4 110 from each other. Material 4210 may include insul ation

mat eri al, e.g. 10.si | Acappacwusdemerisiog:her i nsul ation material. A process, such
as CVMP, may be used.t$ pl anari ze mat rhal 421 ft rdit S fogned to obtain
the structure of meHEFS HEECLE RHHE GO EME, 4D of B Aodgsndids & Nenory devi ce
4000 after 1@ nmasirinigfatirdecbidueiQ§Ayteasd Asendl anrvedl @\wsecodevi ce structures
4110 and material, 4210. As shown in FIG 43, masking structure 950 incl udes
a pattern defi FROUHY PRI ng portions 951 and openings 952 with width 953
and | ength 954. FI GirsthfensShQ\WSledRITR G Yird @Mia€orA00riaf daelk of henghes 4415 have
been fornmed and nmasking structure 950 (FIG 43) has been renoved. A renoval
process such afershetfichty lp@icd betvesey tve fiihe fody: 98 used to renove portions of
material 4210 at opgRifAGRnSRE & HwaAh PXbAPCRs A ioRaE £ daRleadQd Iheor portions of
each of materials 4021 and 4020 at openings 952 and to formtrenches 4415
in FIG 4415 Eagdsond &neheshging lopatpd hefveeatwost thsrrobinnyayar¢ipthefggtend 5 wi dt h
4406 ext endi ngdcfnd Mfedndbi £Ehie oARE 1BL LN AR Sutending in the
x-direction. Length 4407 1s substantially greater than wdth 4406. As shown
in FIG 44, thasgaeatpsterhlnensi on (I ength 4407) of each trench 4415 extends
in the x-direction through device structures 4110 to form protrusi ons 4440
havi ng a perinmeter 4441. Since protrusions 4440 are fornmed using maski ng
structures 55011.FI GheSppantds 95QaiHI0GVh@¥inwhe diogeairtceidas gtduatof diodesposi ti oned
per pendi culbarly to each other. perjneter 4441 of Fl G 44 .nmy have a

ol hgonal - Shaptmrir ER eSS e hEbIT aoitE B bt e 21 “as10 has
been forned, eingludedwfidepodk tintml couplddith b fikdt enclesvedihd and Dsecogul at e
protrusions 4440 f{onn achlqiger in thq%%<direction. Mat erial 4510 may

i ncl ude i nsul at'8RHRPECRRIC © agecondiepqusivediCye or ot her i nsul ati on
material. Material 4510 may include the sane material conposition as that
of material 4210. Fqor exanple botq terials 4510 and 4210 may i ncl ude

silicon oxide. G i %Ry nestpmy! lawhsreia broge copdustviditedi i al 45 10 has
been pl anap zegerp@d@ular thOW@bndMRa@iveligh back to expose material 4021 of
protrusions 4440. As shown in FIG 46, protrusions 4440 along the
y-direction of the sane device structures 4 110 are insulated from each
other by materigl 4pdOppands B @LifnUsi (0fier ¢dfttisAnEnd letreis F &6t bon bet ween
different device structures 4 110 are insulated from each other by materi al
4210. Each pr othedsimsmy daments erupled bstwaehde fisireonduptateding and ag2iiodswl an
openi ng that ig.3 qudgﬁayerineter 4441. As shown in FIG 46, each
protrusion 4440 i'ncludes perineter 4441 surrounded by materials 4510 and
4210 and i A¢l udes a bottom on material 4020. Since each protrusion 4440 is
formed using Ki S (e.-g o . of FIG 43)
wth patternsn?ﬁatngFg%Bﬁg%yﬁgﬁgﬁﬁgéwggg%gﬂﬁgg%ngégggé h%?%er peri neter
4441 may have ehapokymgdnaitesiiape.
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Each protrusion also includes a sidewall defined by four sidewall portions
4626, 4627, 4628, and 4629. Since each protrusion 4440 is formed using
maski ng swouetumes3(e.g., 550 of FIG 40 and 950 of FI GpC#R)S20W000k33pR1L t er ns
that are positioned perpendicularly to each other, each protrusion 4440 may
al so have a pol ygonal sidewall defined by sidewall portions 4626, 4627,
4628, and 4629, which are surrounded by materials 4510 and 4210. Features
of a menmory cel$, SHEhppSads i QAR MBYLAEInfaQkitRMsd & Q6K iREL@fioHST on 4440.
FIG 47 shows nenory device 4000 after materials 4722 and 4724 have been
formed in prot PasTialiseragothanyhiskpess of hy serophpsupm magriali rect |y cont act
materials 4210 and 4510 at sidewal | portions 4646, 4647, 4628, and 4629.
Mat erial 4722 may include p-type sem conductor material (e.g., p-type
silicon). Wateté.al sTheoppargmgioldtam Ivayhdroingt hast becgfttheasependitrepghes di ode.
Material 4724 L NG t Lal..wth a resistivity |ower than
t he resisti%itgﬁ%?&ﬂ%#%@?gﬁg&%%gfhéﬁgﬂﬁgggkék%teriaI 4724 may incl ude
conductive material such as material 324 of FIG 3. Forming materials 4722
and 4724 may inglu inserting (e @ ...mlanting). p- | rities into
material 4021 toO fgﬁﬁ?ﬁér@??g%ﬂ%%fg’gﬁﬁggg%?ﬁ?ﬁgﬁéggé%lﬁf%ﬁgé?fon process
after the p-typenbingioniof yoha andigkeaned i nto material 4021 to form materi al
4724. FI G 48 shows nenory device 4000 after nmaterial 4899 has been forned.
FIG 48 shows each material 4899 having a shape with a cylindrical
structure asanl@&xanphethorb@ptiahg:4899 may be fornmed with a different
structure. Form ng naferia[ 4899 nma anﬁﬁﬂﬁ depositi ng a chal cogeni de
material over mat eriPRIYTEAARLIASRBY BYF Gdibh ?Vl%rt‘éﬁ“égg Ye.g., dry
etch) to form Rl MmdhB890 méne9reN6t iy teieddvRl, tH@MeReryf@iided over the
chal cogeni de nmaterjal before the additional process that forns materi al
4899 is perforistdingo that material 4899 can be protected during the

addi tional process.,Abd@iRAting@llyhRt Slubgaiaheri al 4899 may include
depositing an insulation material ‘over materials 4210, 4510, and 4724,
forming via® in thediaddospledhetivatnahe egndugiivg lingatd tHe PP a9kt eri al 4899
into the via. [Qlidlk¥chdayng FHE mAtSi 207 4 first DRADIH] AL RIEBLARIN3he and t he
vias. Material 4899 may form nmenory el enents of nernory cells 4801. FIG 49
shows nenory degessendioggort meerid @i sdcombdonflecsive ryes famedmnbintheevi ce 4000
have been for e FOr €xanpl e, conductive contacts 4980 and 4981 and
conductive |ines 4904 and 4906 have been forned. In some cases, materi al
for at least a portion (e.g., bottomportion) of conductive contacts 4980
may be forged ip t sane. vi.as. scribed above with reference to FIG 48)
whor ot ety al oot Bt Rt RTTE Bt RE Hob ARURARE ot Pve 1 nes
4906 may corr esponntodtheamauey dasvécel i nes 204 and conductive |ines 206,
respectively, of FIG 2. Conductive lines 4904 and conductive |ines 4906 of
FIG 49 may al so correspond to conductive |ines 304 and conductive |lines
306, respectivedy, e fdikad & .cldith @, Wikrdihtheu@halkd $pplibBdehew wpitocesses of
formng a nenory devi 5000 wiith conductive materials sinmultaneously
formed over di @“ﬁﬁ%ﬁﬁé¥ﬁ%%%d%W3des of the menory device, according to an
enbodi ment 29f the invention. Some of the processes used to form nenory
device 500 (FIG 5 through FIG 16) and menory device 2500 (FIG 25 and
FIG 26) may belused Mo sPmpidlsry devi ce 5000 described herein with
reference to FI G 5@nhiaf @Gk Gunmor Tlldses, 2@ ofShdRLdsGdstyinghm | ar
materials and features anong nmenory device 500 (FIG 5 through FIG 16),
menory devi ce PEpgPneRpening andabpdnguEouigy by atrlgasheneg psplagien meeeri8n00 of FI G 50
through FIG 58 areg, 'Mggkhggn%ﬂngxgﬁg Lgnce numbers. In FIG 50, the
structure of nenory device 5000 up to this point may be forned using
processes 80ni | ar tloringsengesdemndadsughthaecagh phthe efmposndendnts iFl G 25. As
shown in FIG in tr. ure 950 includes openings 540 suchthat a
first portion gg@fﬂg?&Hégﬁ%@L§¥%Uctures 610 are exposed at openings 540 and
a second portion 5052 of device structures 610 is underneath masking
structure 950. In FIG 51, the structure of nmenory device 5000 up to this
point may be forned using processes simlar to those described above with
reference to FIG 26. As shown in FIG ?}’ recesses 2625 have been forned
and maski ng



structure 950 (FIG 50) has been renoved. Each recess 2625 includes a
bottomon material 520. FIG 52 shows nenory device 5000 after materials
5220 and s02f10Mmvis3been forned in recesses 2625. Mat eri &C3/US2R0/023303 5222
may format |east a portion of a diode. Materials 5220 and 5222 nay be
formed by processes simlar to processes used to formmaterials 1420 and
1422, respectively, of FIG 14, such that material 5220 of FIG 52 may

i nclude n-typeosen pRNAUESQSE Rh el ] ver@R thriBHo8hd @bde’ 2udeBY otz dde p-type
sem conductor material. FIG 53 shows nenory device 5000 after materials
540 and 530 ( FrraxBbyiligpapaedaseniad gpyaiopyofgadrddhiesgcessgeh as etching (e. g.,
dry etch or wet etch). The renoval of materials 540 and 530 creates

openi ngs 5325. FIG 54 shows nenory device 5000 after spacers 5454 have
been formed i n2dpenlregretsabd clagpddevlyrda Exmimgthd mehoelearenisnealddgs i on
material, such a- sl ~ i - ., silicon oxide). FIG 55
shows nennrg dggﬁggng%ggﬁgg?g%gggﬁ u%ﬁ%&%hﬁggggials 5524 and 55%0 have been
formed. Materials 5524 and 5530 can be the sane material and may include a

material with resi,stivity t han.. resistivity. of rials 5220
and 5222, "For ekampls MR AT 2 DR bR A e Bl FRBERIC Sur et de
or nickel sui cfidema@tialcd a gt eondattsvitySehe aad torbldh camdbaatdérhabosane materi al ,

t hey can be forned, sinultaneously. For exanmple, after spacers 5454 are
formed, a sili&9%t5%8 mﬁvﬁ%g@goﬁ%ﬂxﬂﬁmﬂgﬁ?"ned to sinultaneously form
materials %24 and 5530. Materials 5524 and 5530 may i ncl ude
characteristics_sinjlar to those of materials 314 and 317 descri bed above
Wi th referencei@o Frsm @xhﬁ@ﬁl §2§Wﬁﬁgnﬁ%WHgﬁmﬂﬁﬁwgﬁn%@ﬁﬁuﬁ‘F%% a materi al
5610 has been figfamae i8pitics BYp-8PPAS th @&tond Mafetihl openi ngs 5325. Materi al
5610 may include insulation material, e.g., silicon oxide or other
insulation material. Material 5610 may include the same naterial conposition
as that of mategial Telfethddst BXAMR! her@RIAMIBIE! 4Bl iRAMEs ARding:0 may
include silicon oxide. FIG 57 shows nennr%> evice 5000 after material 5610
has been planatigdaepterial gver thepeeond mackpl. g tirkbnatad fas ¢ sigipodevdpacers 5424
and materi al 5§g§argkg?gﬁ§dﬂggyﬁdgggﬁg:device 5000 including nmenory cells
5801 after formation of "additional features of nenory device 5000, such as
el ectrodes 5811 and 5812, nenory el enents 5899, conductive contacts 5880
and 5881, and nd i i - j [ 04 and
conducti ve Iingg 5§§%”ﬁ§$&%§??g§%gﬁ@ﬂ$%n%%ﬁ?ﬂ%%?@%gﬁ%%%@d%&ﬁﬁﬁﬁaﬁconductiVe
| i nes 206, reshagig sidiwa]l poftiord @ith Qiffe@onaesrditionendi¢rindss 5804 and conducti ve

| i nes 58062€f FIG 58 may al so correspond to conductive |ines 304 and
conductive l'ines 306, respectively, of FIG 3. As shown in FIG 58, each
menory cell 5808 max netokudesriangli ode formed by at | east materials 5220 and
5222, one of electrodes 581 1, one of electrodes 5812, one of nenory

ol ements 5899, and DHETBAC COHETE" 845G SRyt g ISractPOuBs mule nmy

i ncl ude deposi troM@aéh dthdrdly aifiRg ihsalatiomaREQL éadh oOMe devidtsittates 5424 and

5610, formng vias int first insulation terial, and then depositing a
conduct i ve mat E‘Fﬁléhngiaﬁ’flgt%taﬂ%a?qng@t %ﬂ%%thteéte;%?‘%“ea} éré? ‘ﬁ{’?atém‘%ll. For

clarity, Fb& 58 onickndvinbe pbitiod bf thd atlias QBB el krefiles &idfglist Vi as.
Form ng nmenory elenent 5 98 may. i ncl ude_depositing a second insulation

mat eri al over éﬁ@é??@H@%O%@?&?dFB?ﬁWﬁﬁa%@ESHHUWFas in the second insulation
material, and then @dgpashtiddda s@h@ncRgeM deniat&hial into the second vias
to formnenory el enents 5899. For clarity, FIG 58 omts the second

i nsul ati on mat eri al 'CEAWNgE h&rs ewtsndl jom ghe deEyenstrglugdsde exnetkesseset may

i ncl ude deposi {j.Rg.@reRNAVCL iMRIRL &4 @l over nenory el ements 5899.

El ectrodes 5812 can be formed in the same vias (second via descri bed above)
wher e nenoBy el enenfosmiBgdpdes aef e neednd mhatesalnat i vel y, el ectrodes 5812 and
menory el ements 5899 can be fornmed together. For exanple, form ng

el ectrodes 5812 and nenory el enents 5899
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may i nclude depositing a chal cogenide material (to formnenory el enents
5899) over el ectrodes 5811 and depositing a conductive material (to

f or mel ectwoden/®882) over the chal cogeni de nmaterial. TheoT/tsroladeisss onal
process (e.g., dry etch) may be perforned to formindividual nmesas with
each nesa including one nenory el enent 5899 and one el ectrode 5812. The
addi tional process nay alternatively form (e.g., etch) the chal cogenide
material and the congdusdhdEorBi8 2R AVherdih Rriniddqte ddvits k@aduref inkigisvi dual
mesas) parallel to |ines 5806, such that each line includes nenory el enents
5899 and el ect r odesfosBing thsfseeanf magirial orehibe yubsepte end ORI ERSIIS880 and 5881
and conducti vel,j.Aes,e8R0:205 m&8lamay be formed follow ng the formation of
el ectrodes 5812. FIG 59 shows a partial 3D diagram of a nenory device 5900
i ncl udi ng a menory foghing 89i0st magigesteiicge evsr B favrbwtiripkand tesfseednd i nvent i on.
Merory devige G0 ISR AN IRIPRVGEL by BnHR0SS A & e and col umms
simlar to the arrangenents o the nmenory cells of “the nenory devi ces
descri bed abovepengige havarg aveittr anddden gthe UB0OngiHx@&ndBig;in therfiostyirdewnce 500
(FIG 16), nen%%% device 1700 (FIG 24); nenory device 2500 (FIG 29);
menory devi ce 0 (FIG 39); and nenory device 4000 (FIG 49). However, to
focus on the differemoesgbpomiesnt the fivt ynackeivl a eheFFQOpafindsla@l a pOrtiand t he

ot her menory devjces descri.hed above, FIG 59 shows only one ry cel
5901 and sone. Pt ot Bt ENS Al GheoineSansd bt SOl Rart Bobo” 5022,
and 5924; eb ecfifsofhesrifi9hd amtiteDSed, poRADI Yhe 8k @AE RatedIOBim a0Bgdugt i ve cont act
5980; and conductive |ine 5906. El ectrodes 5911 and 5912 and nenory el enent
5999 can be foP#EY G (N'5PBERELs sinilar to processes that form el ectrodes
5811 and 5812 and nenory el enment 5899 of nmenory device 5000 of HG 58.
Material s 5920 and 5922 may form.at |east a portion of a diode of nenory

cel | 5901. Mat éY-i al shegosilod afgiom 28 phesgp rempringdhmpitionesfiticedessoo may
correspond to ERIEHéAh formdie rdRRes iAfIGies24, respectively, of nmenory device
300 of FIG 3; materials 1420, 1422, and 1424, respectively, of nenory

devi ce 5001df HG 1femaing asecepd Pagdng tecapropepthe fevae spaetuigatted | al s 2820,
2822, and 2824} &5RE&Ktdo et MBI Yord B fifs2ORR offhe ElcGhg 29; material s
3220, 3722, and 3724, respectively, of menory device 3000 of FIG 29; and
mat eri al s 40219peAir2e havargk wirigvandradepeds thodengyh exeéndimgrin thy sekoniice 4000 of FI G
49. Thus, nateaﬁ&%gn§330,5922, and 5924 of nenory device 5900 of FIG 59
can be formed wth processes simlar to processes that formthe
correspondi ng nat ericabsging ésdirstmetcrabovie: scSonwpeidingsie (dregheireshaf nenory
devi ce 590goshomn in FIG 59 can be substituted for a portion of nenory
devi ces 300, 500, 1700, 2500, 3000, and 4000, such that each nenory cell in
each of nenory3tevi Tesndbf of 30 280Mherdin O0mindslles 30Mdes: and 4000 descri bed
above can have a structure Q ry cel] 5901 sho in Fl 59. For

el o the. feat ur BETBERGadlPARTBh g bSO 4P such as

el ectrodes 591pordatlofldRoanddidRapin el enent 5999 of menory devi ce 5900, can
be substituted for nenpry el enent 399 of or evice 300 of FIG 3;
nenory el ement 1599“8P“ﬁéWBWV“ﬁ€VP€§‘?B@“ggﬂg?%ﬂ)?%n%ﬁﬁoﬁgﬂﬁ??lﬂévice 1700
of FIG 24psnmepRnYyfakamasl 2899 of nenory device 2500 of HG 29; nenory

el ement 3899 of nenory device 3000 of FIG 39; or nenory el enent 4899 of
menory device 4000 of FIG 49. FIG 60 shows a partial 3D diagramof a
menory device 6900 TRGhUNG cBilTRRRINerGR He BQ 0 herBFROLARkulPoRN embodi ment
of the invention. Menory device 6000 includes many menory cells arranged in
rows and col unfgtesplani ghe seepnd prategial @plydesepmisorfuctoneaiptidbry cel | s of the
menory devi ces descri bed above, such as nenory device 300 (FIG 3), nenory
device 500 (FIG 16); nenory device 1700 (FIG 24); nenory device 2500
(FIG 29); 30rendty dBwinsh@0g@lairPs wigndin fameaeriendavice devdteres @godes( FI G 49) .

However, to focus opn t. [ . . [ of FIG 60
and t he ot her nenDr@n%@§Pgﬁéaﬁég%%?%gg%gﬁggg?gﬁggﬁMggggHg§g§%%%§ one nenory
cell 6001 and somshefseaindmeseriaf, amdkfvoning devirstenBbO00 pves dehhiasmawtidr | al s 6020,

6022, and 6024, el ectrodes 6011 and 6012, nmenory el enment 6099 (e.g., a
chal cogeni de material), conductive contact 6080, and conductive |ine 6006.
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Materials 6020 and 6022 nay format |east a portion of a diode of nenory
cell 6001. Materials 6020, 6022, and 6024 of nenory device 6000 may
corresporiotolvmizssi al s 321, 322, and 324, respectivel ypcofusSaeone3sesievi ce
300 of FIG 3; materials 1420, 1422, and 1424, respectively, of nmenory
device 500 of HG 16 and nenory device 1700 of FIG 24; materials 2820,
2822, and 2824, respectively, of nenory device 2500 of FIG 29; nmaterials
3220, 3722, and 372fmiheaRed hiavighysruefurd BRPih¥ el Yiatia B8R iraimdstite 29; and
material s 4021, 4722, and 4724, respectively, of nenory device 4000 of FIG
49. Thus, mat effusiuse olpding dizsp opegifgs gagyoighe %@h@ﬁeplna%wt@ e0dth B 2F| G 60
can be forMed whll, BE RGESSLEndh{Th AL ikOuRLAGESRPS that formthe ,
correspondi ng nateri al s descri bed above. Electrode 601 1 of nmenory device
6000 can be fornmed ®obViogp petiohef the firshiatsnialgh thediretoperlings60pP@tios®22, 6024.
As shown i ngFl St el ectr L'Sq S 0, but
havi ng a di?fe&%ﬁ?%ﬁ%%ggngﬁP%gﬁé%?ﬁ%mﬁé%@fQ%gﬁgﬁg#%t 3%@??E§§£% ove, such
as nenory el enént o39Bgefuchtmb ayudended padonof thelfigt nBferigbandray el emrent 1599
of menory devic 0. .of _FI 1 n : evi 17 f E 24, nmenory
ol enent. 3896 of TrBAPouY L 1 3uBRY s b S LERM OBl H R of romory
devi ce 3000 of mefetal {88y atdeasnepar of ted dnenbird®8&. of nenory devi ce 4000 of HG
49. Thus, in FIG 60, formng electrode 6011 nmay include depositing a
conductive material (instead of a chal cogenide naterial) over materi al

6024. Sonelof Bhe fHAtmkBS @icla® 3By whetkey e vaRAkk shwwmofiti dkvice 60 can be
substituted for a portion of nmepory devices 300, 500, 1700, 2500, 3000, and
4000, such t hat™SHEH HEHBY. e%@FHgP%ﬂﬁgﬁh of menory devices 300, 300, 500,
1700, 2500, 3000, A406fing aneondRHsideseitircehay tes@nubauRsanstructure of
menory cell 6001 shown 1n FIG 60. For exanple, the features between
material 6024 sHANEYHkESUBERY ncdyskng sgeond|operipgsdessh othe se¢rBd 6012 and menory
el ement 6099 Of,d¥RAPEWitEVvith £0Q0enffhelEngdilO8ddaindti thefs@ongeNOIr Yy €l ement
399 of nmenory device 300 of FIG 3; nenory el enment 1599 of nenory device
500 of FI G5 16digtdomentry device 1700 of FIG 24; menory el enent 2899 of
menory devi ce 2500 Qf,GhGinedRs R ¥ 1f! QUSRI @ ForfRADEVcAGY ce 3000 of
FIG 39; or nenory el enent 4899 of nenory device 4000 of FIG 49. In

anot her exanpl end ledverg at ddels BOHOD od ithy tBIOd Ragnd indwdieyches.ement 6099 of nenory
devi ce 6000 can al so be substituted for electrodes 5811 and 5812 and nenory
el emrent 5899 of nenory device 5000 of FIG 58. One or nore enbodi nents
descri bed hereBh i ntieunagha@appataat 34, varedeimte Hiod snabcaivl imgludesmesubign devi ce wit h
di odes coupled to . ry. elements. -Each di ode may be .for in a recess of
the. nemory devPeBriTE af SR BE SRS Tl G AR e GF ode: may
i ncl ude a firsiawshldndlades odndactivernsdterzabnduct i vity type (e.g., n-type) and a
second material of a second conductive type (e.g., p-type) forned within
the recess. O her enbodi ments includingadditional apparatus mnmethods are
descri bed abovesw therftesdesterirh @5 FiKareid tHeiialghefdl GclubBs a The 111 ustrati ons
of apparatus such as, nepory devices 100, 200, 300, 500, 1700, 2500, 3000,
4000, 5000, 5o8tmbiBignebBiekel aptsileory celI's 101, 201, 1501, 2801, 3801,
4801, 580155901, and 6001 are intended to provide a general understanding
of the structure of various enbodi nents and not a conpl ete description of
all the el emenfs antherasbeddslagn 20 futhsperanrraiiig: t hat mi ght nake use of the
structures descri beghigh &lehoryim@RPRAESiREs. var i ous enbodi ments nay

i nclude or be included n electronic circuitry used in high-speed
conputers, communi cation and signal processing circuitry, nenory nodul es,
portabl e Menor ¥y St NG ARG n 68: hercib (AT AAINES HenShO Rl ,

mul ti - processor nodul es, single or nurtlple § edded processors, nulti-core
pr ocessor s 30 datlepositing ehdsogeradednaipn! ovatticohodepeci fi ¢ nodul es i ncl udi ng

mul tilayer, nulti-chip nodules. Such apparatus may further be included as
sub-conponents within a variety of electronic systens, such as tel evisions,
cellular tel ephones, personal conputers (e.g., |aptop conputers, desktop
conput ers, handhel d conputers, tablet computers, etc.), workstations,

radi os, video players, audio players (e.g., MP3 (Mdtion Picture Experts

G oup, Audio Layer 3) players), vehicle§7 nmedi cal devices (e.g., heart

noni tor, bl ood



pressure nonitor, etc.), set top boxes, and others. The above description
and the drawings illustrate sone enbodi nents of the invention to enable
t hose skiwbDediovoe1188e art to practice the enbodi nents of PChaS2eweRi3bdN.
O her enbodi nents may incorporate structural, |ogical, electrical, process,
and other changes. In the drawings, |like features or |ike nunerals describe
substantially simlar features throughout the several views. Portions and
features of sone enhodimarbspAaye:Pe included in, or substituted for, those
of others. Many ot her enbodi ments will be apparent to those of skill in the
art upon readi ng an@iAgEedecatUrHES PrE 2aBlialcdds devigtgsiureTHsulaldt ract i s
provided to Cofphyeal diherd§ afvidsulRtiontmd2dl) cabBGthE bk AMuARRE [REhinghat Wil
all ow the reader to quickly ascertain the nature and gi st of the technica
di scl osure. Thewalkapdgaiength, thulongth extendig ih atfhe dyadtonst anding that it will
.”Ot be. usedSt o Int eﬁoﬂﬁiﬁ% a?l{aélkih t}ucw@o%?ﬁlg%eage &E@&ké@&h@fna%ﬂh? cl ai ms. Vhat
is clained is: 1. A nmenbry device conprising: a recess InNnc u&ing a
pol ygonal si dewaiclure mcliliod epénigs wdihrigata ffritpsttiomat efirsanaefialapf ther st
conductivity t X&’?CJSPI’{J.C uds \al\ldetehlorge m%her e%ﬁi%?s e{’hﬁ% s_g‘co%gégr%%n 0 ttllglfilrs?‘l of a
second conductive type formed w fiih the recess; and a menory el ement
coupl ed to thendicodles uitlernbhth tivenpkingdevitae, @th of the opehingwhetiry an one of fir st
and second materjals includes a single crystalline silicon. 3. The nenory
devi oo of ol ai Uk PE e SE P S HERuBR oMl 1o 1 ocat ed
in the recess. th firstkagedapry device of claiml1l, wherein the nenory el enent
i ncl udes a chal cogeni de na&eriaL. 5 ghe nmenory devi ce %%Fagainll, wherein
the diode and the nEHSYYE afiLHBrtionrks LsLppiedeliahhs gpsnings BHCVCS i 1 st
conductive |i nanangesao 88eo0diROpRHICT b\ietdndnat@ddombed&id strh@urtd;r st and
second conductive lines are perpendicular to each other. 6. The nmenory
device of clai %, wherein the pol ygonal sidewall includes: a first
si dewal I portion; apagiaeafbasd dev@k kirPpdibbr BeiReNAhsiar to the first
sidewal | portion; a third sidewall portion perpendicular to the second
sidewal | pdPtion; and a fourth sidewall portion perpendicular to the third
sideval | portigf. 7rneligndRIRfndSWfi forfl ) &vidtAEiDs hbigad st
second, third, and fourth sidewall portions i'nclude the sane material . 8.
The nmenory devi ce offorgingihe secondiniatesiahoviehte fubsgate andiforthing dhesfirslewal | porti ons
include a first lasualho0nBf&hial;. and the second and fourth sidewal |
portions include a second insulatioh material. 9. The nmenory device of
cl aim 8, wherein t hierthing st advaticernl mbskingslrudes oseér thent oxtedd andithd t he second
material inRggludes silic nitride. 10. A arat us conpri.sing; . di odes
arranged | 0t o kb iR aR A mine e RS RO TR Bt “rmt e
of a first condudé fiwt dpentngpravampch widgdemdndenyget, @l lalgtoéxtandigdothd fieanduct i vity
type; first trenches filled with a first insulation nmaterial, each of the
first trenches"b& il cated between two of the rows: and second trenches
filled with a secon@dmbotigyhaddopmpsrabdest tad firseaedBrigifat thb €irs 6pands biiénches bei ng
| ocat ed between two OE t he colg@ﬁs wherein the girst and second materials
%t L ¢

of at |east onBHPD PiHAC gHcoyERat ¢ fifsh@penines puch thpt AL EYRYCY s ul at i on

material s. 241. pdlien BPRATIAL MateRil a6l @h BArdMovedpBiRh Bl iR e@h@dRRrbNC| ude a
group of diodes arranged in one of the rows, and wherein each diode in the

group of di odefriytjeatdadar of the devies hyevtcdr i nal coupled to a first
conductive line and a second diode ternm nal coupled to a second conductive
line. 12. The apparatus of claim 11, wherein the first conductive line is
per pendi cul ar flg t hEhegutbspl el 38+ wheeein fosming1iee depive sappveesinglydest claim 11

further conprising Mg YheQL&TR l’ﬂ{e@eﬂriap(?\%{r.'thgfsubstrate, forming the first material

30  over the second material, and forming a third material over the second material;
forming an additional masking structure over the first material, the

second material, and the third material, the additional masking structure
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the menory el enments coupl ed between the first conductive |ine and one di ode
of the group of diodes. 14. The apparatus of claim 13, wherein the nenory
el emrent s wochuwdwim3chal cogeni de material . 15. The appar ata$/uskololoai3ns 10,
wherein a thickness of the first insulation material is greater than a

t hi ckness of the second insulation material. 16. The apparatus of claim 10,
wherein at | east one of the second trenches includes a bottomcoupled to a
conductive mat gicjuding fikf opdiiys ARPREAh BrsPhpedndt v a WAB! £id1R 183, conduct i ve
material includes a conblnatlon of cobalt and silicon. 18. A method

conpri sing: apprysnsth exteaflige an the secand Bistdieactions and ne of a menory device to
access a memory el Gapilingh s&ofPARd 6ithd iRl mhDEuMPHR gféﬁt@@,a the menory
device including: a recess including a polygonal and a di ode
coupl ed bet \Aeenortlhleomh_sm@ltd meterigl pethe fiekt @Mmgsrmdyp@ttlerreh@e thitde di ode

i ncl uding a5fl FrdferifBd Ble! fﬁét o?é ?gs shghsthat% ék/é/d éo\ftl(gry&%éc tnEd wi thin the
recess and second nateri a a secon con uctive type rned W thin the
recess. 19. TheMWBahm@hmwm@%ﬂmnnwsofmmeﬁsnmnmhedsmghmhmﬁmmagpI|ed during a
read operation_ o h r . m18, wherein
the signal is %1%?15 hgﬁlrrﬁ nyaten%wogg ‘at lzcgst a g%r?otrrﬁé Pevq%: strugtur%s Whggetllrll ce 21. A
nmet hod conprlsKmQNHQOMWmmmpHqﬂ&miamdnnemﬂamheq&mngsemsﬁmmweahh of the

recesses havin o) bei n unded by at | east one

i nsul ati on nat@p?8$°h¥%gwg i @@ WPﬁ eﬁgxP88@§ g and formi ng nenory

el ements such that each of the menory el enments is coupled to one of the

di odes. 22. The d of cjai erein formn e dIOd s. i ncl udes
growi ng an epit XI a esrP‘T]il%dl)% %BJM V%ﬁ‘t“éflteaﬁmgtateégb‘&gf’g‘?hlw aUglh of the
recesses. 23. fhARriAEHBeoAd maleAhiMhdddes Whgik&iddcthonmeAg, ikaehd@mpwry el enents

i ncl udes depositing a chal cogenide nmaterial over the diodes. 24. The net hod
of claim21, whelERH¢lefeRoRUEtE RAtgHes i ncl udes forning a first material

of a first conduct|V|ty type and formng a second nmaterial of a second
conductivit e over the first material. 25. The nmethod of claim 24,

wherein fori t helhsapeshsl ofstaim 3% whendn (ramingi teptiadss insdpdesipur i ti es of
p-type into the SCCRAnETh Efiladlal iROn oTBANIBLDRANAE: £ Pfofh A vher i n

form ng the diodes incltudes formng a third material over the second

mat eri al, the péripriofratieeitht dibds and resi stivity |ower than a resistivity of
the second materi al | 1 of. the
recesses incl udes dngﬁzéhgﬁﬁnﬁgépﬁgms%é%%%l Cé%???%ﬁégﬁﬁ? g@? %tent

i nsul ati on nat eachal e dR@e. A et hod conpri sing: form ng device structures
over a subﬁérate t he device structures insulated fromeach other by a
first insulation material, each of the device structures including a width
and a |l ength, the Iﬁm@hQMﬁNﬁemthg\MnxanﬂkﬁmmhdbmemmhﬂmtmhepaﬂMﬁg a portion
of the device structurfs tq; rn]t@ﬁﬂ E f ext ndlgg a second direction
per pendi cul ar PEMFHEVET FRE B PYUELT Srhe HISE MSHAAS SERYHY i nsul ation materi al
in the trenches; renmobving a first material fromthe device structures to
expose a second_naterial_ of the vi ce structures; and form ng di odes over
t he second natg?lalﬂﬁgn el TR G TSRS IS wher ei n forming the device

struct ur es2sncl udestorhiah Mef@ryt NEmSRERIE (HaBdaeh bedhe RO danghst rate and
formng the first materjal over the second material; formng a first

maski ng st r uct etuRlegvepericnwith ppesef thediadss detwepmia fifrbcidiiyg hﬁ%&l@rq al, the

first masking sibMeibseavOghaydi ng first openings, each of the first
openi ngs having a width and a length, the length extending in the first

direction; and
46. The method of claim 39 further comprising:

30 removing the second portion of the first material to expose a second
portion of the second material;
forming spacers in openings that are created after removal of the second

portion of the first material; and
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renoving a portion of the first material at the first openings and a
portion of the second material at the first openings such that an unrenoved
porti on oVothw/Mirsdt materi al and an unrenoved portion @CTUSR0190LI3AI
material format |east a part of the device structures. 30. The net hod of
claim 29, wherein renoving the portion of the device structures to formthe
trenches includes: formng a second masking structure over the device
structures, the secpfiniBekiidGaiSiidl Wedriicdibdes hatfinB &eSREQRIGoPH]A NYS, each of
t he second openings having a width and a Il ength, the length extending in
the second dir&sPrbRaeEdd renoving the first material at the second
openings to formthe trenches. 31. The nethod of claim 28, wherein formng
di odes includes: formng an epitaxial silicon over the second material to
forma first péfti ohheofieteesod chim thevhticaan the thigdydaterad dpg 4 weefstivigydewdri es i nto
the epitaxial sili 1. portion of each of the diode. 32.
The net hod gf g?g%%%%g%ﬁﬁﬁgég%%bﬁﬁgﬁgﬂ%st mat eri al includes insulation
material and the second material includes sem conductor material. 33. The
met hod of claip 28, wherein fonrmn t he devi t t.ures includes: formng
t he second natg$iaIT%Vﬁpm?%%ogﬂﬁégga %?mggywﬁﬁ%ﬁg&ﬁﬁfﬁam%ﬁﬁeriaI over the
second mat er i atgmiamdiohof cabaly athd@lidonr st material over the third materi al
forming a first masking structure over the first material, the first
maski ng structure including first openings, each of the first openings
havi ng a widt h4and & nleggtcbmptidigy:| ength extending in the first direction;
and renoving a portjon of the first materjal at the first openings, a
portion of the secdhﬂmﬁﬁpg?ng&anPﬁgﬂﬁpPEPO%E@WPH&??”HW“5£b8? ion of the
third material ofthe tiR€uéich&lin@REAE NFRIUS et AAR, @Il XBAERD iRQTiion of the
first material and an unrenoved portion of the second material, and an
unrenoved port fi5itteh the third material format least a part of the device
structures. 34. Thqbﬂﬁhgggqﬁﬁxﬁlﬁﬁ&h@@ﬂwwﬂﬁﬁﬁh@mQGHDVing the portion of the
device structures to formthe trenches includes: form ng a second masking
structure &¥er the @&Vinga NPT SHCBES Oveh the SRt siiadk ihsdnaskipgct ur e

i ncl udi ng secoqd, AREMLRERe ofdflks Wactt BEnS §5ANEs RREY NIRNAYaNGhody Wi dth and a
| ength, the length extending in the second direction; and renoving the
first material gmtter then hegodih thplength gstending iprarseqond direating herperingglareavi ng at

| east a portiognﬂéﬁﬁpgi%g&{d material in the trenches. 35. The nethod of
claim 34, wherein the f9rSt material includes insulation material, the
second mat eri al i ncleudeisg 8 emtionntithe tpitaxmhsiBedanglt theapehingdsdeavimgrad mat eri a

i ncl udes C98du§%EMF<ﬂR§%&ﬂﬁhsn%ngﬁQ%n”EIEBQ:QQn | ai m 35, wherein the third
material ifcl udes Conbi nat PORT of i ¢KEFand” 8191 con. 37. The nethod of
claim 29 further cofisphingidivges fr@n i lagt aparosfythedeesreliosticmvod thetdpaxdilodes. 38.
The net hod of cl.aim 37, wherein form ng nmenory el enents includes depositing
chal cogeni de n#t'€&ff al over the diodes.39. A nethod conprising: formng
device structures over a substrate, the device structures insulated from

each other by an insulatjo terial, each of the device structures
including a wi a@h ah¥ rﬁeti‘%{:@tc }mﬁﬂewheé%@f%mgﬁtﬂé%‘g‘i)%é “?cﬁJdﬁs MGTERE di rect i on;
form ng a nmski riﬁtegmtﬁfgte;omawbhﬁp@lﬁw LRoredr MGhde8Shd pfolRnBREKI Ng
structure including openings such that a first portion of a first material
of the device stityetdlies. %P%é"l@%‘b@éa“&fld PHHEODPER sRitexighilicgn diedyst porti on
of the first mat@bh@loniScidiggppeath the masking structure, each of the
openings having a wwdth and @ length, the I ength extending in a second
direction perpendicular to the first direction; renoving a first portion of

a first materi §¥ at NG RRASH DGR sf)f\g?re%hﬂgyrgglgtﬁ@di%és'i'&’tﬂé? fRlubQ expose a

first portion of a second materi a ice structures; and
30 forming material having a resistivity lower than a resistivity of the epitaxial

silicon.
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form ng di odes over the first portion of the second material. 40. The

nmet hod of claim 39, wherein formng the device structures includes: formng
t he secomloratoeimB over the substrate and form ng the fPCratS2ematoesssnl over
the second material; form ng an additional nasking structure over the first
material and the second material, the additional masking structure
including first openings, each of the first openings having a wwdth and a
length, the |epgth e RARMNG clain b @urftlef &mpHistngct i on; and renoving a second
portion of the first material at the first openings and a portion of the
second material at fOHBIngpfigyt mypaig) wggthgélthﬁtrﬁtﬁh@fO%h@JFﬁWSteﬁﬁwgw aortion of the
first material (andi 2 HAKSERVEEnPRALLEAMO i HR SECANGMR @F kgt format

| east a part of the device structures. 41. The nmethod of claim 39, wherein
form ng the devenskessare [semedies i ncl udes: forming the second material over
the $Ub5tra .e’ for nﬂoﬂginégf?a(iditﬁ tallrﬁ?stldzﬁr 'sg'Lcth\é%(lertt fh??fﬁl(a@gco%t erl a! 1 and
formng a third materiaf over the second naterial; formng an additi onal
maski ng st ruct maerielyghe addgiohilrigaskimg sewdtat inchdagdagopehingst exch af theand t he
third material .. the ptional . nmaski tr ei ncl udi first openings,
cach of ‘the ri 05t URAF LAY TERE AP BEEHHAS BEMAL AR AL 0P

ext endi ng i n t beesiaeondheffirstsiiredionect i on; and renoving a second portion of
the first material at the first @eﬁi n&s 2 ﬁ]rtion of. thedsec nd mat eri al
at the first openi r@@?“a%apgmgwf 5H afeﬂéa{? CHHSLTREEPSS A APOTRR fir st
openi ngs sugh bth@t seondinieii\iede pest bpedihgdfo fohe dévicesdrutmies bhddecor@n unr enoved
portion of the second material, and an unrenoved portion of the third
material form Y ncﬁ%sgféefwe&nﬂ&r VSt St Fevi ce structures, wherein renoving
the portion of the filihgthe 3Rl trédchéd witihBe BRE HsM@Forah&eridl @RVigse tHae portion
of the third material to expose the second material. 42. The nethod of

cl ai m 41, wher g5VicersHuctpies Epmeaghestther) andnc| udes insul ation material, the
second material inclhdesne aRMECADMAELAT o URIdeRbe sRfirdsNS rdrhi hdriRmt er i al

i ncl udes conductive material. 43. The nmethod of claim 39, wherein formng

t he di odes!?ncleRtd®s: fornming an epitaxial silicon over the second naterial
to forma first portion of each of the diode; and inserting inpurities into
the epitaxial silicon to forma second portion of each of the diode. 44.
The met hod of 83.ai niB9nethvierteiamtih éurfhasednzrisos: mat eri al at the openings is
unr emoved ahen the RRLL B InhOnEhLALIBRE LA hA PO dS. The et hod
of claim39 further co Ising: “formng nenory elenents su t hat each of

t he nenory el epengsmemoy@lgplend is coupled iiesering with omeofolic dipdes Hetodesa bet ween a
first cond%t i %E, (I:(;n gctl%gﬁimgans acs%ndnd%grq&iu%ﬁéil\{nee line. 46. The nmethod of claim
39 further “Conpri Sing: renoving the ‘second portion of the first material to
expose a second portion of the second material; form ng spacers in openings
that are creatﬁéj after roﬁnoval. .of the second portion of the first material;
andfornming a tRrrd MAEIC4P"BVEPE t he di odes and the second portion of the
second material . 47tornling deBédWailctafes ol a@iaukkoatc\he delict siauichinsdlatat eri al has
a resistivity |Lower than a resistjvity of the second material. 48. The
appar at us of clamrrdrEtheyhy adirst igsy “?Ih%ﬁtﬂnﬂa‘faé]? Pgtg‘e B?}Vd‘?elfé@%m%sconbi nati on of
cobal t and2si | ieR@ing49vidif aN®h RAGh QAR ki MG willQ, e hgfH dxBhdinf @N€hes in a
first insulation material over a substrate, each of the first trenches

i ncl udi ng a wi HhJigsHOS | ength, the Iength extending in a first direction;
formng an epitaxi alengiihh &BBribR of A8 dfVi Skl hRIEN®n bR Herin¥RSKi Ng
structure over the epitaxial silicon, the masking structure including

openi ngs, eachthepughiie dspienpimgsreraviingatcagh oftthe enghes indvidgs b widtearer than the
wi dth, the | engidllo @& 1Rg dewitiS BE MM iPxleGaihk Ha RESRERALEH ar

30  perpendicular to the first direction such that each of the device structures

includes protrusions, each of the protrusions being between two of the trenches;
and

forming diodes from at least one material of the protrusions.
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to the first direction; renoving a portion of the epitaxial silicon at the
openi ngs |l eaving a second portion of the epitaxial silicon unrenoved; and
form ng dvoderm/dMizm at | east a part of the second porti enTafS2e1l00233p3 t axi a
silicon. 50. The nethod of claim49, wherein form ng the diodes includes
inserting inpurities of a first conductivity type into a portion of the
second portion of the epitaxial silicon, and wherein the second portion of
the epitaxial silicon includes a second conductivity type. 51. The net hod
of claim 50, wherein formng the diodes further includes fornlng mat eri al
3

having a resisPivi t hametkid dliskim a4 rerar ihgiprgirugiont ineludgsiaaaierl 053 1 i con. 52.
The method of - Gl aldRufQiiiy HiBSIna GHIRE] G tlQlidic0cald ihhugat erial over
the substrate before the first trenches are formed and formng a second

mat eri al over iohpiritipy @fta spend cpructhefydyre inteehd inpigtialiof dmerdsisiane f or med;

form ng an additional masking structure over the first and second
materials, the additional masking structure including first openings, each
of the first openi rife thehadiy chimiSatwheand famingni diodps datter inthides t he wi dt h,
the |l ength ext firs I rectio r of the

f irst mat erl aI ?orgm}.ghenger%al ﬁavm al.tesgtwltgﬁ]((gjwegnhan agesﬁﬁvﬂ? ﬁl:'lggg&aéglgd mat erl aI
at the first opéemgs to forn1deV|ce structures and second trenches between
the device structures; filling the second trenches with the first
insulation material to insulate the device structures fromeach other; and
renovi ng the setrondriwah@nddadf cfai sy flithet@nigeingt ructures to formthe first
trenches. 53. The thod of claim49 fu ahe onprising: formng phase
change menory el eS8 HEH D PngﬁﬁﬁmB% FH% ah e change nenory el enents
is coupled in series with one of the di odes between a first conductive |ine
and a second conductive |ine. met hod conpri si ng fornlnq devi ce
structures overda sHisspthgdet Ciahfé 5&@%‘36%“ Lrpipgtt ‘@%mi)lﬁ§lﬂn§f1§dn ¥4t each
other by a firgtpokifastido@shidBhRtiAbver@RCloRt. the device structures _
including a width and a | ength greater than the width, the length extending
inafirstldirection; removing a portion of the device structures to form
trenches extendi ng through the device structures such that each of the
trenches includes a width and a length greater than the width, the length
extending in a second direction perpendicular to the first direction such
that each of the device structures includes protrusions, each of the
protrusions being between two of the trenches; and form ng di odes from at

| east one material of the protrusions.55. The nethod of claim54, wherein
the protrusions includes a material of a first conductivity type, and
wherein formng the diodes includes inserting inpurities of a second
conductivity type into the material of the protrusions. 56. The nethod of
cl aim55, wherein form ng the diodes further includes formng a nateri al
having a resistivity lower than a resistivity of the epitaxial silicon. 57.
The nethod of claimb54 further conprising: formng nmenory el enents coupl ed
to the diodes. 58. The nethod of claimb57, wherein formng the nenory

el enents i ncl udes depositing chal cogenide nmaterial over the diodes.
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