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METHODS OF SELECTI NG AND PRODUCI NG MODI FI ED TOXI NS,

CONJUGATES CONTAI NI NG MODI FI ED TOXI NS AND USES THERECF
WERI0SRI72¥ CLAI M AND RELATED APPLI CATI ONS BenefP€T/0A2007/002287

priority is clainmed to US provisional application

Serial No. 60/ 965 977 fil ed August 22 2007 to

Hongeshegyass ABL ECANC =JA) = g iex

and Laura Nt oSf en | CTI NG

cr«omgﬁ%“?ﬂ%‘?' N T?«cﬁrﬁﬂe@f “SE‘EE&CSQTA' e

provi sional application Serial No. 60/878, 166, filed
[001] Decenbahis2hpliddidn cldirs Hengeehestpridtity dPiu.$| Ha'oﬂlsuonal Patent

. ins . nal d ura M Ml ntosh, .
Applicos Noo RO Lt Leied e R B A1 GO AN P R RIS Y
referehEXING erfBedy UGATES CONTAI NI NG MODI FI ED TOXI NS, AND

USES THEREOF." This application also is related to
L i i Serial No. 09/360,242, filed July 22,
FELH{’Q&T@?M%&\EM ent No. 7,157,418, entitled "METHODS

AND COVPCSI TI ONS FOR TREATI NG SECONDARY Tl SSUE DAMAGE

[002] AND OTHER inveRtigiMSRTTERéd GONDN-ToIENS riexibrigis SBBESR®Cifically, the

th nefit of nder 5USC
ventl 5 2r86 8y IF roat BB hlpet rBh Pl iR s e esis
application No. PCT/ CA99/ 00659 filed July 21, 1999,
BACKGROUNDE=QF A INMENTIONI s Li rrited, McDONALD, John R
and COGA NS, Philip J. entitled "METHODS AND

o CHEEALPR RSB SR DS R o

of mapy #ivastorh¢C desighers apfl nanuiacturgrsuAd @nti-BBels 8 sCuctuteld{esgble to a

cond cﬂYertggenBE E\l dtﬁ%ﬂ&ﬁ%@}gﬂel %@tcﬁdév&%rtk@&t% e 6&%%5%@4?9[
condq}:tmg:t;ggmdgctlmEqutN@lentIMyﬁmﬁeWMW pORigh reS|stance

o A SRR PRI o LA 4D s cron

Theredwva%esmanymwrmiﬁo dexelentanfl@pply anbdysesan nfigrbeldctronic industry,

o EERSEESE H80n IR Sl AR e

manuathmeNEcREemP@cﬂkam@d NGUAGEEFNY O opiidreprogrenaming used in
T e TS o S

fuse transistdraaegshownlin Sigwses 1 tad.on Serial No. 09/ 792, 793,

now U. S. Patent No. 7,192,736, filed February 22,
[004] 2001, ntiifuseenemRUGE BNE tyRe! 3 ORBXIFERBS aRNGEE (@ P) memory in
i NG ARy Ly g eIl g net hicbata i
prograjpisied Patancndsser fir anerticodyr asplicalion. digre ars sexgigl tyees PR TP
e o & e T e PR TR LS BBy since
any dagi80NesdogBMesy. Febr uary 24, 2003, entitled "METHODS

AND COVPOSI TI ONS FOR TREATI NG SECONDARY TI SSUE DAMAGE
[005] AND OTAER TP ARATERY ez iGN NANI OPRgRDERED e applications,
mcIudYI'g;' F@Ih-lﬂ)?aé% RENDI t%’g‘?}ﬁg? Qﬂpleﬁtldns%re @deﬁocrﬁ&r'e%céﬁéh@é inhRe

I cation Serial

indusigpy d’aU'CS'a"éiﬁbi*?'%ﬁﬁ@W‘tEéfﬁ”éPorﬁldog'@@st military Fppligations for
examél@p|'I1h§%tm&l?sltgbﬁ@fdll%M@B%ﬁﬁ)ab&ht anti-FaRhbGBky QIBW&?%H @plication

No. 11/361,977, filed February 24, 2006, entitled

"METHODS AND COVPCSI TI ONS FOR TREATI NG SECONDARY

TI SSUE DAMAGE AND OTHER | NFLAMVATORY CONDI TI ONS AND

DI SORDERS, " which is a continuation of U S

application Serial No. 10/375,209, U S. application

Serial No. 09/792,793, U S. application Serial No.

09/ 453,851, and U. S. application Serial No.

09/ 360, 242. \Were permtted the subject matter of each

of the above noted applications and patents is

i ncorporated by reference inits entirety. FIELD OF

THE | NVENTI ON Provi ded are nmethods for selecting for

and | dent i fyi ng rmdl f| ed tOXI ns that have reduced
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anot her exanple, the SAl can be nodified by

replacenent of Cys with another am no acid such as
w®2008/0ERenpl ary of nucleic acids introduced i nP@I/hag107/002287

cells in the nethods provided herein are nucleic acid

nol ecul es that encode an SAl having a sequence of

of theERF @ta@(‘doﬁéepﬁ% lrfté-’gréﬂéd|cﬂc§ﬁ@ah@a&@m@gn@fesﬁ@)ﬂo@esses

For exanp can be encoded

Therefﬂi@i '54 rBa"é‘HP‘Ef“W?ﬂ @@EIP@'VEXSH%%P?IFW‘P&%SQ & %%z%faa%m?@ow in

combln&h@ﬁ%tfﬁ ah RF ddmrttkdtlonNerface & e@?—@vbf@r'éi%% evér? didén the
hods provided herein, the RIP encoded b

wafer.aﬁ?wwa drepniasEless erograaming %Ieéd't?ﬁﬁh!?ép%’ﬁ? Bb‘é(?fé"& spegific

mfomeanbh danfy IEmaAGACRirihg aAd Badkaying, SOWENESHErngHtéd Braitoard
i gand in the conjugate can be [inked directly via a
assengly-al ent or ionic |i nkage. For exanple, the RIP and
ligand _can be jojned, via l'inker ch as a i de,,
[006] pol ype;‘ﬁ!@ﬂtﬂ%tf g&ﬁ"%‘rﬁ'?ﬁﬁ%‘d"@“@&%@ﬁ? Cé’f‘c%fﬁlq?ﬁﬂéf‘f"f‘ése
mema@i cll, avHiBFidurék 2 and Bspbwahé glankhend dr@éﬁlgedt@%éwews respectively,
te is a fusion Erote The |iga

a |
of thelal’ktjange SR cdinayad FgNe bn"'h& %ﬁ’@ﬂﬂk‘i‘*ﬂé’f F@H?pf&c"*des a pass,
or acdedE Grahsiser ag ﬁﬂtcouﬁhr@@blﬂlhg BRkb BEbRBIAHAB aﬁtl ru%braéme 12. A

rowmh factor, an a specifjc for a
Wmd'@ﬁ%'at?e""#@@@ﬁ? 8?9 gafe ?Rﬁ@ﬁﬁﬁ??‘ il‘& 13 tyERgon. a%&' acell plate
voltageadpsik Rolifie® wmhbltwplawrahoﬁus(&%%)cel 1203nBrogtdmAing anti-fuse

, eﬁgnpl e, the ligand is a growh factor such as VEG-.
devicg d2anot her exanple, the ligand is a chenokine receptor

(00711 pe e hcreep iR oy 2 et (g PLARESE Brmtior 10 anc

anti-flise devidberza i we@ s\tre@aptda\ri/ardwndﬁmalgnﬁﬁé g&tk 1arof abtdsbaiyisistor 10

and t%@p@qu?]égp{ @'éth rsrggdteglﬁe aﬁtalr%gﬂiﬁlgrﬁptt%g cey\gnﬁlihegg%{%g e)}gar o{ polysilicon,
whichnaxierel soneds dofité bﬁadayls 0 tharacavs arge ﬂ-B&pﬁ@trfekath ddoAgIBAlicon layer,

. t her eaf . enpl nonocl on a e re tho
s forrpge 150 ale se 20, SN S Shis Ok B Elech iy, 9tng the
polysilitan freel tﬂieDact(v@AF&) undePnedX@h bitheCXidB-0? gatedRard Aiffusion regions

22 anmgé’erec sg)n ré@jgciﬁl%@éﬁg&dﬁ @@gﬁg(ﬁ%%ﬁgh é’e};\ﬁ_cl‘\gva\;n?ﬁiose of skill

in the@@ﬂviﬂrnwﬁ?@dltlﬁﬁaﬁdérd GM(DhQ@Bbe_essir@, @ﬂbrﬁéﬁjéiﬁémfﬁépacer formation,
. exa e and i s a chepokine. Exenplary of .
igntyeRRBiTvsens ALOHEM 4ot B30 AtE OTP gL b o0 0k @PPlEct e the

classigBitsirais trimgistbmandedpaditar celitoigardioh id wietyfeti Oa transistor-only

nmonocyt chenpt act otein
anti- BB ¢ RS EBlue BT S arEUL e R b ataP Sayigs Ma can be

obtmr}e(d&@t Iﬁlgh-:@egélty dl;pl:@tl@l?(lbﬁs SucﬁQta&éﬂsfbr—%nR&trﬁﬁO@éhs rg@itlb‘é&dllable while
. ctor - , SDF- | a, - macr ophage i nhibitory
S‘mp'%fooi“éf‘hfa?tafetmﬁba qu‘é\)’OSt%lRﬁpog PreFeSfa Pl g, MP-2, MP-2a,

M P-2b,_. M P- 3 P-5, Regul at ed
0051 M P 20 P onlh P R it M M R i o
manu(d@&hﬁ'cﬂiﬁ)th phpsindard CVOS| pokess- Bar{dnts oRhis agtidudetransistor are

kSO 2k o BAFL S (B e S PRSI oo 21

2005, (dvid@omngsray olvoedy UeS. ﬂmmm@pﬁcamiopmt ¢1/M62 562X0ed 2h, June 13, 2007,

the co?%\rlhgsg\lyﬁi h%?etrlnf: rgoEgeSI cfpro %C%(r:] r\(%% s%&ﬁ%c?vbr?elample the
anti—ftilsettansstcmns alntstiddntimahtoka sienp(eMhick gafd cat@ et inpatowputMOS
(PF-4), henofiltrate CC Che%I ne 1 (HCC-1), thynus
and activation-regul ated chenbki ne (TARC),
| ynphotactin, lungkine, O |iver-expressed chenokine
(LEC), exodus-2 (SLC), thynus expressed chenokine
(TECK), cutaneous T-cell attracting chenoki ne (CTACK),
mucosae- associ ated epithelial chenokine (MEC), single
Cnotif 1-b (SCM | b), interferon-inducible T-cell
al pha chenoattractant (I-TAC), breast and
ki dney- expressed chenoki ne (BRAK), fractal kine, and B
cell-attracting chenmokine 1 (BCA-1), and allelic or
speC| es varl ants thereof. In one exan‘pl e, the

- o R AN 8 p— g, = P — 1 ' P



10

15

20

25

30

| ynphotactin, lungkine, O |iver-expressed chenokine
(LEC), exodus-2 (SLC), thynus expressed chenokine
W@ T8M)724Cc ut aneous T-cell attracting chenoki neP¢TITAGIY/002287
mucosae- associ ated epithelial chenokine (MEC), single
Cnotif 1-b (SCM | b), interferon-inducible T-cell
transué‘tbPWﬁh 6he ﬂ@ﬁ%rﬁdsﬂiﬂteﬂma—ﬁ@\e di@&l@é’é& at@tnﬁhse transistor, also termed
dney- expr essed chenoki ne (BRAK), fractal kine, and B
a sph'cmnna&qapa@tqrﬁga@ﬁéﬁr@nﬁlﬁt@r rapBeseiably piaaragimed suhrthat the fuse
link b&tRBEH & YN dilRBA §a¥eh&foetﬁfa suﬂ):ﬁra@é‘@a@%@ﬂ?@dﬁﬁaﬂlﬂ%cahzed to a
chenokine 1s any of MCP-1, Eotaxin-1, SDF- GRO a
partmp@)ppcqgjlqng ofthhe gevu;q:Tp@crqagps_egtlor]\)ylwgéﬁgma mt@kqnaalo%@e
chanr%%h:glth Gk éé\h&! Whicdfin %R?&b@éﬂtwafeb&'iﬂe‘a éxaﬁfpﬁﬁlg a g-Bhannel
anot her exanp t he chenoki ne'is MCP- The toxin

deV'C%T®t%haf‘ﬂe't'ﬁéefl'qr@'h/ﬁﬂld@b%i?w ted¥s; the afea %"tr@tfaa@ﬁvﬁ ling
polysili€sfl dhate ARV leRdthl defiRgd b%@déésacg '?P‘?é‘bol?ﬂ%ﬁ%fate &jacent respectlve
active fragmsnt her eof or exanpl e, the toxin noiety
d'ffusioﬁ "€¢iéns.i gand- t oxi n conj ugate produced in the nethods
erein can be SAl The toxin npi et such as SAl, in

[009] t he | i ddidusskansiderdigeatdescaranables %%ﬂ??ﬁ qaie pygde 32 formed on

the supseaR! @%Mnélfre@orﬁ‘ 14 @b&{@ﬁdoﬂ g%f@@ﬂ's%m%ll'sbgc%?gfsh Q%fléld oxide
conj u produced in the nethods herein is a nucleic

at e
regiory 9§ HSIEPEOR Aoihen DPiregine A¢ iths difBisjanggeien HavA kiline
conta&thg i8 %ﬂﬁ%g @&b@fn eﬂ&tﬂ%l @smectrvﬂfﬁ aw@ssorg.%@d‘nwzt ggéﬁ}%%éﬁle thickness
gate ggde %Cor@fst%qf a thigkrRyide and %thHU%qt%iOé'dSéP%P {tet @ eartien &f the
chanrel %gtm@ébWe@ B tﬁiﬁtﬁgﬁ @g% &gée Ay fhe rérﬂa@m{; ﬁlf[tlo%(?@tlh@channel
lengtryie ceserepbrbwh%@@ gate oxisai Peraralintetbin gaie prigeissa ragion where
oxide mkﬁbﬁﬂ cBh Bseurt 1ied th@ktﬂa@ 6X|B@Q@§@§\eémﬁﬁpﬂiﬁééfor?@§%rﬁdon the

t he startln mat er | ar e
other .hﬁeqi HEENGH ?’H?‘;‘ﬁf’és SFge WAPTegAte RXIPE braakepya scPraviied andpurrent

betwd®Rdhé 8@ F8 dhdt dkiidish re TonQQﬂ!s wRvefor blhR6Sammedr aﬁhtﬁﬂ]é’e transistor.
identified in the net herei n. Anong the nodjf

Wh"ettBS‘(F’ﬁ?”ﬁ? At dreathickoxids P&Fté’”rﬁj%fmdlsé’&oﬁ?ﬁ %’ﬁmnskrea'on depends on
the mB&k y@@@tthd%xcl%x@é?bd)ﬁt'@n fo efERatly fohREC®S be éthéést'é@%rfy‘é% the

or nore am no acid nodifications in a Shiga Toxin,
m'mm&m lengip Ahe @%E@'@geVSPﬁ'ﬁﬁqf formed eatthe sabarhPi cal | y
ctive portlon thereof, or active fragnent thereof
00105 ch ' t 'S PXETTRYRH the SHLPIBR eaien 4% &5 FosReRER ta B itethrough a

bitlinel dbnfte 46 Xt HMheR link A& seRSINg b CURER frdhh e FiiysHlicon gate 36, and can be
nodi fi cati ons are reﬁl acenents of one_or both of

doped)93qCPBIMOTalS: RETIHAING yOKRIES G8 CHirams. THs diffdsien regian 42 is formed

probetbho fl'féf tAlcR M@et[fér@ﬁldﬂ thePfdrAbRARIckh &y YatdloxXrd 32 THOMiHRAer protect
subuni t avi nrgﬁ*a sequence of am no acids set

the ecf%erqfﬁ’”f' Ry qsgtqqéoz‘? 198 Vﬁﬁi'ﬁef‘i"%ﬂa%h PHEUTYU lgRkage, a resistor
protecﬂfoﬂ\dxﬁj%CtR eéléb Reh a4 als8tsde ﬁ@@éi 0Xid88%6can GXintRiHted during the

70% 80% 95% 96% 97% 98% 99% sequence
fabrlcp%%(h@rpfs?st '?ﬂg r 5BRSFIBRE! RIS TRy t@ﬁ@d%afﬁq@/@lloﬁpacer 38. This
RPO RIBréferaf) Gedsiring @id %I@ﬂtehf)ﬁdeteb@fcﬁE@v’eRwﬁ%nl?g p@ﬁﬁ)n of

that .includes nodifications at | oci corres

dlﬁusgﬁ]rﬁ@o%gg gn S’Sqoﬂ'%‘n%f pggsgﬁqﬂ gite Qférom%ﬂ% sghmded |s well known

that samhédl teisistits and krﬂmﬁ tbihaks higBeriedkaye ahbthafefort e breakdown
correspond t and/ or. V219A The

voltag§h élé ?%\Qn% nPrﬁEPIlf %2 I.tﬁjﬁl}reglon w%x feée %H%elgiffusmn region
nodi fi ed Shi gatoxi ns can include only the SAl of Shiga
toxin, or an active fragnenf3thereof. The SAl can be
truncated. For exanple, the truncated SAl can be
truncated by deletion of 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11 or 12 contiguous am no acids at the N or
C-term nus. Exenplary of nodified Shiga Toxins are
those having a sequence of amino acids set forth in
SEQ ID NOS: 26 or 28, or is an allelic or species
vari ant thereof. Also provided herein, are conjugates
containing a targeted agent that is a nodified
rlbosone |nact|vat|ng proteln (RIP) such as any

o ] N " 1 . g . = Y
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di abetes retinopathy, proliferative vitreoretinopathy,

retinitis, scleritis, scleroiritis, choroiditis and
wW@@BNTR40 | nf | ammat ory skin di seases incl ude, BPCI/CARM®7/002287

not limted to, psoriasis, eczena and dermatitis. The

i nfl ammat ory bowel di sease can include, but is not

42 cahib@idoEd t&lov DbIiYeram@istdrs r hih 0bIRiGR tEHNSR&YE oPd dombination of
ul cerative colitis. The inflanmatory joint disease

the twcweﬁbdtmsm sste eriffrsentidiffisicacPre®es.j uveni | e rheurat oi d
hritis, osteoarthritis, rheumatoid arthritis and
[001 1lspondyl'°a$“fnﬁl‘ft?ﬁa‘%'?f" é’§WQJ&’}? Y- fuaw@i*%%tphip §r§8ﬁ¥;{9|'” Fiogre 4b.

Bitlind €drit&dt 38 <o) MHANRE. as LeAstlal ?‘é?er@ﬁ@(-hﬁélﬁﬂ t8 oriBStahé @Ialn(inew with the
arthritis, sp ond¥llt|s undi f ferenti at ed

corTesRERAEGICERSrRSISHRI ew:a! Figysn dat The agfivaAEIRAS e region of the

devucé %bmtcﬂéb(né{ kéHWMJénd Qlﬁaﬁloﬁ'rég@cﬂﬁﬂ IsHEAEE SunidAUS déffned by an
limte | oner ul gnephritis, A nephr opat hy

OD mzaky ST S REIEh ocathe Tf‘ﬁf’?%’?ﬁ?aQ%'W 0 fgjingp Hecargds in which

the thidR‘da@&&de Q% bk Sortld Vid Hh OB hask @ﬁlﬁthé %’-’oﬂbétﬁinq{rb!cess More
di stress syndrone, eosinophilic Iu% i sease, chronic

speciiigally (1BpAIeg %‘Cméﬁﬁ%ﬁheada%ﬂtoé'“@%@ peNatee tshiegipaivpere thick

oxide b RREAES IAD SN refdts @NER BRILE @I@ﬂﬁfé’n AESPINASisused during the
br onchoal veol ar e03|noghllla allergic

CMO%P(B?R’:”ﬁ%HH |9eBRAS §he r2gioa Qﬂlth%é‘l‘@traﬁn"éhﬁfﬁﬁheao’a‘i’ﬁj's to be formed, and

0oD2 felfehg & b GebdHixiHeS@AmRion Inmslk%mémérqrtb/arnméaalrstotbas%@r&he CMOS
ncl ud but are nohplln1ted to, cb 0osi s, sinusitis

proce5§I gteph ?q{lfat?rgcan%gnti e ¥shrsiplerF 90 va cu&lsgg later. According to an

emboUlﬁﬁédﬂ@ﬁ‘fhe d?é@enlt ﬁanﬁ?tton' tHa thlﬂ%a&@oxn&@we‘élbéluhd(@d b)T Q@Qes of the
ancers includ are not linmte

activeaTHG A8 RS Tea a1 ORISR ORP RSB TIngp Rl aspresently shown

emboalméml tAstePE@Ean @é anwn%atbs)%hmmd MEPH RISt ODRUKSIK &fye towards
cancers, mel anonmas e onmas sSalr conas

the paraldl sRaps| aCivRREl (ORIBON BN RG Lo aten ApPikajion ies.

11/76Q!550 G0N 6H Al 1B3TRE07, 9IRS Edritentd bf WhiRABFINESPERIted by reference,
i ncl udi ng gastrointestinal cancer, lssc’élncr eati c cancer,

descr@@ﬁ@ﬂt%@?%c%m!%.traﬂwar anfhfuse meanory ceNsavhigh farbbe Uprhigdnon-

volatn@&ﬂé‘dﬂbry Pt ReBandls0ReHt-LRE GRImorg @b are XAE®A in theG&rdhks shown
col or ect al cancer endonetrial or uterine

”‘m96§?EWHHWﬂ39§%?5@§P9 B1and car ci noma, kldney or rena
cancer, ros%sﬁg canc . vul val cancer, Xg id cancer

[0012hepat i RS S i YR AJNG T BSIRIor 8hsSisei TaeLy cel 60

havingAthiRRdgeBihth §ea6 loxidaReLs thal darasemaswasturediwith shysfasdird CMOS
or dlsorder sel ect ed |s a kldgsé dlseas%, glnal cord
process;agrgrdingrto an fambaripentyph 1eRIBEGE 1NN, i o) P 8BNS @ Fross-

sectldﬂrbS\ﬂé\ﬂ ef thel Merh b dBR1B0@A FRurd SisaikeNdlony IlderEkUBbﬂ'Wbeaanstor anti-
sea di sorder herein, the tar etlngk%%Fnt

of
fuse rPWQOQ' %85&085'Fﬁcﬂf BRESCess ffansisian it sqrjevith -ipgplransistor.
The aE@és%NrahsibtorﬁB‘E}deb a rﬁﬁ@ﬂi@on ihig-62 @Aerlylhg% thick'gh{e oxddeFB843 which

ftself @5%!8?%@%%%&”%'#3 61 fe Effida t?%?@@é?@hé%eaﬂ'ffvsgoryegwn 68

electrivany tdredctShitga bitmd contddt 70Nen exearight Gidetdh end EH=@AEl 6Bl a common

aosB5RYok 5o b FAFBE e Yo g s

polysili€ivbgaté PWByvelyRid a tHile’Bte dxkieDr6, WRMdhQ@sefxtiotohdd ovler tiSsieHannel 78.
The t%ﬁknb%ga%%% *%%ﬁ(%rrgg dqc ?ha?{élsec'ﬂ?n %Q%Clqggges E%rr’m%é}shvggle the thin

60, 62, 64 or 67, respectlvely For exanple, the

di sease can be multiple sclétosis (M5). For such
enbodi nents, the targeted cells are those that express
receptors that are upregulated in M5, For exanple,
targeted cells include those that express receptors
sel ected from anong, for exanple, one or nore, such as
one or at l|least two, of CCL1-8, CXCL8-13, CCR -3,5, 6
and CXCRI -3, 4. The conjugate for treatnent of M
contains a targeting agent, such as a chenoki ne or
fragment thereof sufficient for binding and
|nternaI|zat|on of Ilnked (dlrectly or |nd|rectly)

e 1. i I a o
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protein synthesis. R Ps al so degrade cellular DNA upon
inport into the nucleus. R Ps are N glycosidases or
wQoiogntrieot i de: adenosi ne gl ycosi dases and ar ePEbh{Ca2100/002287
i nactivate ribosomal and nonri bosomal nucleic acid
substrates. As used herein, reference to RIP
gate @Mevm@érr @tﬁﬁesbeﬁ@r&hamseayorn@wwawé thsishart. Ereddeihks outline 77

ycosi dase activity and inactivates ribosones

defnpife Srednch HOGN 6% iRk AaleInsds oo dedarrmacbiit AL ask during the

fabrrcéﬁt&ﬂ 5r88esRS MR bpetFichiig Hee é’t’@ﬁ %n&lﬁé@dﬁ\} th@&iabb!ed SltGhe 2B designates
reconbi nant  net hods

m cal t hesi s or
the roQIoPRATSTT IR SHCBGS 1 (PSSR PEinG Hop e s of Jagitatoutine 77
is showed t@'bb%hbﬁaﬁ@tly@ﬁéﬁed mmé@geyofﬁ%é’edw@u%geeermasacaheto

not |im.ted Type Rl Ps includ
polysiighn 356 Th| PbasKkItes n B GAWIIGInRTSIAnd hal s edep gan b6 ARitioned
anywﬂeré Be¥iden thb é%ew@ﬁ@ﬁ&deﬁ’s 6% po?%fh'c@b/ gl 6k.anBaal BYs W&IPknown that
CGelonin, R cin Monordin |1, Bryodin
polysr'rcorg@}gﬂ P ang 74 Iﬁé‘b bS mOLeBP'F't’err‘“YFPP‘é?lt?Q a?ftaltﬁeﬁ‘at'@%‘f?’h be
conne‘&?éd t@ e%ch Iric? Qs Bh&vSin Ngbré%bmrﬁhg ex%blé%f'ﬁg{ﬂré%b both polysilicon
MAP, Dianthin 3 rin b, rin
gatesa;thﬂdo% "‘Hﬁlqa? of fhs sAMe pal) Strystufe, @sd coppgatrd to&'h\aordlrne

througﬂ \W@lt’dlrﬁ@ Bsntkr@on Bb difisich biodk i6Blant r72tdéh5’naar!§ LDDRletj’ lons, which
| ypepti des al sg enconpass variants and oth

can bﬁrb‘tﬁ”ﬁ'?%( JoppaeT diEfgranty Sorket dpRNding oRihe dﬁ@p%@mrpty&voltages to

be us&r m@rﬁtnbury\oWnlearU 8. PaEntmshiitatRM rt@rﬂrrvsrzmewéﬁ on June 13, 2007
ycosi dase activity, Variants include, for exanp

l e,
descrtﬁﬂeﬁ @tt?@a%ttﬁ’ostf?é‘@ls&‘ G\V‘Ettf'r‘%?rﬁ‘%ma%ceﬁ? %WW@@@%S@H in a non-volatile
memdrPSfRBYI ons or del etions of am no acid residues.

Exenpl ary sequences of RIP proteins are any that

[0013] ncl udernarproramedisl é;ﬁédddﬂ@rmmmageee remtivedy eewdsmce each
uence set forth in an

progr%@ gyclggwi |attemptt°aﬁrasra¥“ %B%@'%Q“’VQ"?\%HP? ‘t"l’f@?é‘éfheﬁﬂ‘e time.
FolloMﬁ@@?Qﬂﬁro@ﬂﬁnrﬁm@ (fyl:l@% y @F@r@rﬁ&ehﬂ?@y@l@ftog gﬁﬁl’greS h@égtea&ga;a words
eas
were 9‘8009%“& P’HBF’@""E%% tﬁ‘é‘r%é’éts that HPr”P&paséaIP? PEAGrap |V9”fé(r§;ﬁp are
repro§ratiméce trais brokHsY CoRfirlRS iInBIcdIli thé emdrt e8IPstatey HalEbeen
variants include any known in the art or those

S“CC%?WYB@GFW@?’n such as a RIP protein having any one
or nor am no acbéj var;@ti oEs as set _foré}h in SE
[0014Nos:  3,Thgredre apgicatigas wheiglag SAue dafd is 40 be pragrarg SP '” every

OTP metﬂovy Bpot Blbck adth ifdt dxampad, cen B thedsnyd B vieelecHi® frethé bhh, while

activit xhi b P pol tide that can
the a gt 125 b B8 iRl ViR ot Blogk e BB SEaaceim by g ond user, or
by theametv(d@r. Ih Bitidr\tas@ndsigidand Aumbert ofirégraditcybleBwliEse fequired for

N- gl. yocosi dase activity an r i i
progriys kB Rt BPLdade R T8 srsraprk deviees ithg batch. There may be
other eﬁprtdademﬁé\dées@r@mﬂofta\léqs@ﬂamwmpyrew& hﬂlrst@r@tthé( bamhedata. In

er oxbgg\ di sjruat ase

somegBos, s Salas BRBALls Be fecbtyie S RROVA LY Bestrt] vretyhereby

requirdiCoragitammving Befoas élwkety)o tHS say Ssér@ordﬁtbgfdﬁbﬂ mt@&fdlr\/slyﬁttéms
er eof

f R.P pol tides., Lfied
Howelig iy BB PBRBVLE V1L b aHerT e RALS BONSRITRE. | n 1 ne

activi sessed b
0015for protergignﬁ?% %W'saﬁé% ?Wgtvm HET%?y&éFt'prx”gnmed
with dgta)dwmg\thabhrb|nhqnufatqturmgdatageom a thip npoiWanhaingattagke masks are
adenosi ne gl ycosi dase acti vi y can be assessed, for
exanpl e, by purifying the fromcells treated Wi th
a RI P polypeptide and visualizing by staining with
et hi di um brom de. Exenpl ary assays to assess the
activity of a RIP polypeptide, such as a nodified SA
pol ypepti de, or conjugates thereof are set forth
herein or described in Exanples 2 and 5. As used
herein, an active fragnent (used interchangeably with
an active portion) of a toxin refers to a fragment
that has an activity, such as a toxic activity, or a
catalytrc actrvrty ance reference |s nade to

T 1 . o a ~~ N
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1994; Sequence Analysis in Ml ecular Biology , von
Heinje, G, Academ c Press, 1987; and Sequence
wWo\@BYFi2¢0 Primer, Gibskov, M and Devereux, JPCT/€4%007/002287
M St ockton Press, New York, 1991; Carillo et al.
(1988) SIAM J Applied Mat h 48: 1073). As use herein,
used tS@HAB WHcH HBRbH dells rr?tfh%rnfferﬁ@ryta'ﬁr%y%me Sdrmiaf8Rty tGFHed off.
am no acids (or ‘nucl eotide bases) in a conparison
SincetpregiiaBwNiag isgrarfogmed guiing ehirmasuissiyipeghe giedive “programming”
speedR|KBEMbEHidH ths%&mlwg%o%f%Eﬁ\@Wl%&Jn%ﬁ%s dfQchle, due to the

pre-determned nunber of identical or honol ogous am no

capltaéép%t of & raa@sset%p@grqufﬁﬂ ESXaRHIE @i WeEOgAMHERg console

game%'ﬂqdééébﬁédtMQémNP&nd@b|stcﬁ‘§ gbﬁl\%'ﬁa'té ahd rtt?é‘fa@”r%%ufacturmg of
Sequence identity can det erm ned st andard

the waPﬁ @'Iﬂ\fﬁﬁ'tforalp@(?rqltaﬁM'%Qfgﬁm%auﬂﬁéﬁieWtW i werlqwigapith minimal
time. penal ti es established by each supplier. Honol ogous
nucl eic acid nol ecules refer to a pre-determ ned

[oo16pumber mffér@lﬁﬁtélmhasqudjmon@g%ﬁmausIoﬁ@tat@@émah@rﬁeﬂuﬂggstage

I ncl udes substitutions 0 not ch ang he encode
and dgg$ Aot ¢ivg %I”C{ psegs the-ahilityior pregigst theliony e 3 tofhe yrgmory device. U.S.

Paterit {@NY 102026 %&;‘c@é@§ a n@iﬁ’&ﬂl@@‘é/lb@Whﬁr%?'ﬂﬂ@@ﬁ@M"M@h%Warray is
aci d nol ecul es hybridi ze typi cal %pat noder at e

paired with A IRy cally BIESAPI RICArAMAGBIE9aPNY A1emeyy ( HEPREN However,
there@a%&%n@”@dn%léx@%n@ o6t é’és@@@te@twdhes%%h 2ok bERY RSB3RO

0% of the full-1ength nucleic acid nol ecul e of

manufaeiEingrocess & ek %@rM C!a\fif%fa sybganialy Epe thel of andiERRPYs

Furth&medre GAE badiNokle 46818624 PEEPRONS dévicddk %6?e&fnoﬁ@<§b@fb? abPlications in
the hybridizing nucleic acid nolecule or in

Wh'cr‘rﬁﬂt%&ﬂr@/ RicgrRMMep Echemana¥g0ehce i dentity. For
eterm nation_of honDIo%% of protelns conservative
0017hm no didpdseieiie ieskpblghearoyieglp cast PR mereqy dgmpsyhich is

mask§Fdgtamniabid Whife KeA&R) usee pyrdra@anily. | dentity and
percent age honol ogy varies. \Wethér any two nucleic

nucl eoti de sequences (or any two
SUM@@R%@E#F!&Q@EB@% no aci d sequences) that are at
| east 80% 85% 90% 95% 96% 97% 98% or 99%
[0018] i dent ilidalah objeat biethel etesent inethtios it gb\Wate \wn nGtyARIGtEBast one

._qalgorithns as the "FAST A' program  using for
disacfy g o Bren DR aietos Aldhapasieall i SPionebine Blgsent
invenfRsrogrovidatain.anfidask mSeiory tHSAs Bdth MdddprogRBthhatflehéelectrically

ogr ams i ncl ude the GCG program package (Devereux,
progrgm gf Nucl ei ¢ AC| ds Research 12(1): 387 (1984)),

LASTP, BLASTN, FE . S. F. toal., J. .
o TP S TS S0 ehian B drer iy B e reving
electrlvahgy amgrhmrgﬁbclglaoﬁ masdtprog@amd@ﬂi ncerPbgsells Siaandedayeows and

1 an rillo et a
couniry 514 Ry Spy iy disiles 4 oETRAI EreEmoo e pgt-fuse
memaddgicelnaid Lrov eff mbsk pngmh&néthQ@lye héhwrpetliso Eadatizbrisally

ror RGHE 5L PRSI BEGh Y bl EhLSh R St
layout' a\fﬁgd\batgrdquerm@cm (Mdlnmk profiramared dritifusdnimeeosy tell iof

conne\(/cvﬁa&t%m?é Bﬁ) t I gr cen n%?trlca(fly(g)rréqr%m abfaé)nélffese %emory cell,
and hps sulestargiain theqpredetetndned agout a1nd|tbe:gdates)xmrstl‘mleture Each mask

progr%&%@?gpﬁgsﬁ r&g&ﬁyﬂﬁgéée(s:%ﬁ% E) g@éér%lgt?a Cb%%cénelectwely mask
Needl eman et al. J. Bi'dl© 48: 443 (1970), as
revised by Smth and Vﬁternan (Adv. Appl. Math. 2 :
482 (1981)). Briefly, a GAP programdefines simlarity
as the nunber of aligned synbols (i.e., nucleotides or
am no acids) which are simlar, divided by the total
nunber of synbols in the shorter of the two sequences.
Default paraneters for the GAP program can incl ude:
(1) a unary conparison matrix (containing a value of 1
for identitiesand O for non identities) and the
ME|ghted conparlson mat ri x of Cilbskov et aI Nuc

S —~ PN — A - S A PN S\ o ~ oy
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pol ypeptide portion of an LPMis a chenokine |igand,
fragnment or allelic, species or splice variant

W bh@seoR40 t hat targets the conjugate to one orPEDCA2007/002287
chenoki ne receptors. Typically, via cell surface
expressed chenoki ne receptors, such a conjugate is

progrérﬂﬁ@@tt@ﬂa%)a PBANAHeniBEWlih§ &a Oﬁlﬁag'e%dleWVE&sh ﬁésl&lﬁr%grammed
her ei n, fusion protein refers to a pol ypeptide t

anti- f‘éﬁ?rﬁ‘%mﬁ'éy &l cpB seRresaRt apeingplegicistaie Oy Pﬁkﬁ‘ﬁ éﬁ@t'v%@ﬁs'és

progrémhdd8 bhitth ERAInBEMregion! eAcc%rdiﬁgft@é‘ft &fbodmentoftiRé prREAt aspect,
agent, the toxin andotlon pepti de or

the f%?fyﬁ%tnra@amwnﬂ 4pR mem%t et'?%m‘dwsw oleQitically pragrammable

statu@?ﬁ@ﬁ%ﬁﬁdz&maﬁé the ététﬁ:hééll? p%‘g‘réinﬁ@@l@cﬂté‘t% Héﬂwd?PBéIMg aetikd) to each
host cells. As used herein, a targeted agent is

of theglemiticallk Rrogrammaplerlidusememeneseysl 'i\‘icé’((i"%toofy'”h?rrﬁ{n‘&@@'mems of

the preSer dspé&ethe MeriiBhdHt Youmg @ah intRéeeEitabt eRRfichAdonnected to
on internalization in _sone manner alters or affects

the velagP sHERY AEE &BGS A the BBRErNaILE PUTSSPONINAMIOTdIng ippctivated; a

diffus@hltegioR comficted BIthé V@fa@@tsﬁbblabhﬁ c@uplédntb B8lbktlinelgen a
tar eted a ents herein are the nodjfied toxins.

COMTeEBg, It 3rtj@iest 2ag 8fiflsing¢oige §ORRehto eoreggponding
word|Pe aﬁh@tdo\ASIeﬁ @ GheEslise When el corieBsbntihd @ormsl fsi BRleP the voltage
pol ypepti des. As used herein, to target a targeted
supPl¥gent neans to direct it to a cell that expresses a
sel ected receptor bénqlnk n the agent to a targeting

[0020hpi et y IN BfyinasieAtPOAN e Y e &0 eEf@BfkoPVOEWé‘"P%ﬁ‘ geit-Bige memory cells
are c@ﬂ%ﬁ toQf wbr@r@@te%awa@@@robtamﬁ.ﬂg tv@natdeetrreer%ﬂa menbcw Hhrirer

is internalize ce As her ei
inclu "Fgrﬁrﬁ rM|Iqok cypult ?QHHﬁﬁjeP/étF? WetdtiPe E‘Tél'r?h‘b't”&@?@‘t%a@ﬁyng of the
row of flabk b*b@?arﬁrﬂb@%nﬁ-ﬁjs%ﬂﬁembﬁ déﬂQWh%Qﬂbgtﬁin IdePf @%It%ﬁjdes a mask
forei g‘n materi al s_as ’$Jart of i nmu

progr& SEIa MBHE AU GoLPIAGP eeve R TORIRGTAIT i B aiate for
changnﬁlg fHéQergr@’ﬁmhg Oott%‘gétt@mvoﬂs% l'e{?elq%’ﬁé?fébtl\f@f@b’ﬁﬁobﬁa%%ﬁ\g in response
i

i ncl ude, but are not mted to, |eukocytes and
to thed’t"?{gt‘”et?tég‘i@mﬁgé@?@é‘ﬁtvogéﬁpqs such as kupffer cel | s,

m croglia ﬁl veo| a rracro hage or other ‘%‘I sSSu
(0021} oci 47 et Scimpit ofdhe 8 ge HasBr e, cacbul dos electrically
progra@frabie érm-fase\!\hiehﬁ)r&)bét@%nﬁﬂialch ohte rﬂé%o@ahﬁrﬁ@lé ant-fige

ost i mune efense syste tes incl ude,

bodg's.h koc
memeyy € Iéq,lgclHa%s an AFSess r@BS|st|%ﬁ % @g],ctnﬁ.al r;gﬁérgaggable anti-fuse
transigien dmetao@e@ﬂrér&,lstcb‘f&%ts bl @ffusied regh deuple@ito Gl bitine and a first

ranuloc o hi i NQ) neut rophi | s),.
polys it SRR P UL PRI TED AT e Lans g i baerisiine
accedsltﬁéhldStdr%ﬁd #ag bisebomeditiugidifegioredraiFed \Qltl‘&ﬂ\@Cdo@éé,sZt%hsistor and a

s . that resjde jn is specific to rticul
secorid Riuleog oalsy g gotenatp disblie nebishaentTeioalsprd yragy the st
polysmcdrﬁéeﬁe laRd ahBinkREeY 0xkde Uﬁﬂm%éjﬁéd@ﬁé @BlysiRédr gat8l! 1akthe/present

t to the fic tissue |ncluded a
embodlgiaht R BokSenae dbale ¢ facad vaURSe dpeie et ggeration.
and tﬁdﬁﬁad@halpblyam@bre@atew @ivabRab @nﬁ@g}@ﬁmﬂiﬁg U(Bl%gbldiﬂlﬂng A9rogramming
rererence

operaggn q R ag a tpg@&eg%r)b%@}nggtf @}esfl rftoooéyéﬂllcgn gﬂtgtandl}la% ﬁecongupo?ysulcon
gate artietadtrivallp couptedhioliaich athealhé tea woediee eXipdtee & ® Programming
rofile co red to ce not stinul ated.
voadl, B RBrGANeRTiiound 8 bk Acronloeh Fisfilbe s mtprag i heaotase
expression of soluble or cell] surface-bound peptide or
pol ypepti de nedi at ors, such ‘as i nfl ammat ory or ot her
i mmune nedi ators, for exanple, cytokines, chenokines
or other chem cal nessenger proteins or receptors
t herefor, which expression or production is greater
than prior to stinulation. As used herein, a targeting
agent refers to any cell binding Iigand pol ypepti de,
or portion thereof, that binds to a targeted cell by
binding to a cell surface receptor followed by
internalization thereof. A targeting agent is any
agent that faC|I|tates |nternaI|zat|on of the targeted

e oy I e I a o



10

15

20

25

30

preferred am no acids are those that are encodable. As
used herein, the "amno acids,"” which occur in the

WO 20080TR4@NT N0 aci d sequences appeari ng her ei nPCHCA2007/002287
identified according to their well-known, three-letter
or one-letter abbreviations (see Table 1). The

suppl{ Rd eslgises, thé\ﬁbltlﬁ"l% WISHHthe IaBcddiarandista? %ameﬁf agiRtiffusion
are desi qnat ed with the standard sin

reglorag%qr‘@ﬁtgp o e YRitage suRplY ARd 90Li|qlleq Wéh%ggllnew%%tga access transistor

and trlieeé@ttﬂca@rprog?;ainmbw:ardl-fue@ tr@ﬁlslﬁbgéﬂéla%tlﬁéw@@#ﬂcé third diffusion
cont al ni ng dﬂﬁ O grou and a rboxy C acl

I )
regionnCRyIegisd S el e i e b8 ctiled s the sebrd Boysiicon
gate. PURR&IHR%e, f&bﬁ'ﬁfbsk@%gﬁ&n&féu%tllfm meokhyh&lItrégbanting another logic

rall occurring am no aci non- nat ural am no
state a%aeﬂesct'V%{%a*aah]prﬂgr%igm&dé%awagascwaana "6IgRi o aci ds
erei n the a-carb

10022 of N Y ATRETE ETPOR BRaT e he PE LS Tsch oahpride lgeically

progrérﬂfrféﬁﬁe a:moms@ h@moeﬁbeuél@]esdabn of (hbyﬁésml ptsgr@hmw‘b@anu fuse
ol ¥@§E ge at its t| de 1|1 nka% The am nj
MEMQr¥ & glugessah F'S%*ﬂ'c %Pwama ’étffé‘ISF;‘;’aPﬂs‘Ph “e@'ed”ca”y

programmBlel ahtffosénrarﬁeétmm tiffusibe regidn ¢dixpmartb ¢hd lﬁiﬂlﬁb Cad a

e substjtuted for no acid r ue
polysfior e s §a06 X FHoHE hok e popice Sreadomaseigs bwe t
form P odnHRHNd d%nnbw’etweérem doystiibén fateanard suds@atetieneath the gate

ent e ermn of a pol ypeptide, ,
oxide RYFEPEE. 15 ahle ook el GE,05 W55 v BB B RS Gl owde having
thin ga®r d%lvey;bortl@f mrmo@dln@tmbbﬂﬂatblré&(ddvﬁ ré@@rmim parinBnent

couplBpgRclodsiefioeb AHSEE s pasBe e S BEE GUBRY PR coupled t
the bifinE wRen.a ulorame coubledAd ,th@b@yﬁwoatgams actvatédniAmerratdlg the

resi dues. are ble 2. All se am no
permagaTh PG ELTRE S ol B A BES R il sy aten faa Al Rpung, the
diffusiogfiihe beingicgbpleotts tatilystivon JatehBasromdspiogrmhmed anti-fuse
tion o term nus

dir -ter. car.bag
memdrae{ (epReenind BhiiaeHOs SRS Ao B H a3 BBmAd to omita
chanriedrdgfigadl y i ncl ude the amno acids listed in the Table

of Correspondence (Table 2) and nodified, non-natura

[0023RNd uNnws Bakcaid dEpedl; 'trcéspresem Wh\/éﬁtldrhmadé§é ehybr&dmbmo'm The
t ed herein

.37 C.F.R 1.821-1, 82
nyorid iR REUCRs, o4 RigFraRD) PR TR e e e 8 iapesk
prograthrriehené:lﬁ@ydl’céll ﬂgweOéIe@tmhIIpra@ﬂ%tﬁmgbké atiifdsd mﬁmﬂ)u)ecell being

s encelnlcteaetleontaurtr
comn & B gt oaRine BB A el P ad: Hifubos progragmeo
mema@iricalbistcehnédied tcgﬁrmﬂm)eriwmie awd INEZoaimdroweérdline for storing a validity bit.

The e.?e&i&c&ﬁ%p%&%%@%?lg% Elfltgsrﬁsrﬁ%mg@/l %W@Pérant ecgrhcéﬁ&arogrammable
anti- fdseamnsst(ncmaimgmaIfoQOﬂ tlsrgmmcqnplladrlemhe Hl&l&f AR apeigsilicon gate
overgR S te SBfe TR T e dhie e e PR B i Srpadgn Higion
fusible &t forrala mmnumlve@wdnlhnlbeh\a&nbbepolmﬁhofnl@Eb ahd aetibytalte peneath

tommc,.the structure and reactivi
the a3 RKGe SirlaSrIhE DAt ombER e oellonl B o g granne
region nudaiging the coremanpiaedlineromioclade d peonarema cogsingfo avbitaye supply.
The pggb%ien?gg@ﬂlmé '&QR mfch@gt?a(?\gp%? ﬁ@ftﬁgn r@g{qgﬁj&gr{n%g eﬁrﬂ) %e voltage
Di sostereoners of am no acids. Exenplary non-natural
am no acids are known to those of skill in the art. As
used herein, vector or plasmd refers to discrete
el ements that are used to introduce heterol ogous DNA
into cells for either expression of the heterol ogous
DNA or for replication of the cloned heterol ogous DNA
Sel ection and use of such vectors and plasmds are
well within the level of skill of the art. As used
herein, expression refers to the process by which
nucleic acid is transcribed into nRNA and transl at ed
|nto peptldes polypeptides or protelns If the

o o o o I L Y o e ™R I A e
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sui tabl e pol ypeptide linker as a genetically fused
singl e chain nolecule. Methods of neking these
wo eagnenss are known in the art (see, for exanptBCA2007/002287
Harl ow and Lane, Antibodies: A Laboratory Manual, Cold
Spring Harbor Laboratory, New York, 1988, incorporated
suppl?%fn@'d@)uplléd ﬁ@fr%rtﬁt'ﬂﬁ@)vheﬁﬂwé‘ﬁ@r@hrﬁ@écﬁ]pﬁbd tb e p&YdMcon gate is
epi tope” neans any antigenic determ nant on an
adwa ‘igen to which the paratope of an antibody bi nds.

pitopic determ nants contain chemcally active
[002413 ur f acé" 8P STPPAGENGP! hEPERSENERSPSGE H‘%%Ybé'%%“%ﬁ%%l‘“cmdes a

secorfddhBdshinsd fenhatdisarindsdtoralklettriRaMepegrpirmhatie antl fuse
t hree _di nensi onal structural characteristics, as wel

memary celhdbpreEondmpge PIOREMRER Median ¢oll sopasaipdhiorthe ESitasponding

bitlineSArigabdont @oPnorAwordlid) ‘Tha Record @ecttidktlly esyritHadle anti-fuse
referents unless the context clearly dictates

memasy el (HICOBNSCHRA 1 the Groehhiting ane dieseasee copmasRIding: In an

aIternaf‘ngFﬁchb(ﬁrh@lﬁl cﬂ%eeélbétﬂé‘ﬁiy'p\#ég?émm &hti- ﬂJQ@Hé@QﬁY cell, the electrically
npounds with one or a plurality of extracellul ar

progr@ampﬁsantlﬁgsqjg@a\%gzeél, 'ﬂc'ui’%ﬁ@b%ccﬁﬁﬂtrﬁ'h%ﬂﬂrt ancghelgetrically

progrﬁ%ﬁfa@%iﬂﬁ’i-f@% traRstbr. THe BaEdsk Glahaitoy Ah4!8 fifkit dlff8i3R region coupled
al so_includes the exact anount. Hence "about

to thet%tgrg% ang@Sfist polysdigen gailgg L e eleglrigally ;gggra@nm%gmtl fusg ?ran&stor is

in serkéS&EthRE atébss HRREik@Pahd h8¢ a'se&3rddildion re@%ﬂ%atéaafmrt A€ access
subsequent | y descri bed event or circunstance does

or
ransigigE.Sr G S5 R POIVSIRPIIRAE. TRGHRENS BEHGH e RydRsEsthick gate oxide

under tA& firRR BEIF ¥ RINSy a3 hifd 8VIAAGafRr oxide GHHTP IR oAE BV SR ate.
i nstances where it does not. For exanple, an

[0025PPt i Onidthé/r é‘s%b&t%lahbtf@iurﬁfs @ thelfRasknt HW@ﬁtldH‘\ﬁlll%é@élﬁe aBparent to
stituted or is substituted. As used herein, the

thoseé’é@?@\)}’ gilleshis theyart4pgn ber"éﬁ"\é%fttf‘% éo”ﬁ}“’tﬂ%%esc%ﬁﬂoﬁ&f §epic

embodintbrtd bethe FRBRMBHET0RLACtidA Wi Sthe iddEbrEgdrEfhgiduggsM se,
in accord with their common usage, recognized

BR'EE%WﬁﬁﬁmﬁﬂEﬁAﬁﬁﬁg%B 5 ocherm M1 942944,

B. Ri bosone |nactivating Proteins (RIPs), Selection,
0026]Expr es Sntiodaneht®oditiegirésant ihhentzofwilPhow ibdetdsertedrby ag of

i f f d/ | at
orambBlrBELTE Bk T A AR B e o ) 41 o
r educedfig. dxs aicirgyit dilla@rarreefud DRaAy-typéeliahii-derdePs, and

met hods.. of, express I.Ps difi R P d '
Con] ugHiee 1§ ABIEET Rl die JRAUFBER a0l sl L bira
t o I ncFEASds aXxprsasssictionad Vietvod tiy DRAMAtypd dhti-fuslef dell o€ Aigure 2
mtg remains for the RIP to exhibit the

90860¢ effect (inhibition or killing of cells).

Sl nce RiFslaas e cealsisexriighal dewad uciristle iticknets yateoxife anti-fuse
1 100 1000-fol d, or nore does not substantially

g‘ﬁgi' ?%5n the use of the toxin as a toxin in the

Conj ug&ige gbfioa planar kiybutred thar vatiablel thigk el igaiteddxide anti-fuse

ecttn eIIAeu nmet abol i sm The net hods provi ded

héﬁ@?ﬁoé 8&}“’* % inhibitors, such as 4-ani nopyrazol o

[3, 4- dg. ﬁyns mccbsneseét«fbnﬁme of a twodrahsiter bht@f@elrmﬁd;rgrmeu;
8]; ogh?ﬁ%%'bn% ? H?ax%)u ‘?r?ezt\ﬁ/l Ea s{aytoqr%n}/ f&se fam)c()}'yncell of Figure
conj ugates containing all or part of a rmdlfl ed RIP
sufficient to exert toxic activity, for exanple, any
provi ded herein. The sel ect'ed nodified R Ps, and
conj ugat es contai ning nodi fied Rl Ps, exhibit |ess
toxicity to host cells resulting in an increased yield
of protein product foll ow ng expression thereof. The
increased yield is associated with | ess inherent
toxicity and/or inhibition of activity wth 4-APP as
noted and described in detail herein below RIPs are
toxins that pronote cellular toxicity and death by
depurinating eukaryotic and prokaryotic ribosomal RNA
(rRNA) resultl I ng | n prote| n synt heS| S | nh| biti on.

~ o —— = .
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nmedi ated via the A-chain) is nediated by the
N- gl ycosi dase activity of the proteins. This enzymatic

W@ewse72yo results in the renoval of one adeni neCT/Camo07/002287

adenosine in a precise position (A4324 in the case of
rat liver 28S rRNA, A2660 o E.coli rRNA) in a

uni ver fﬁ??d leyis Gmfo\{éiﬂarﬁ%@é HyBitid ah@ﬂmeqfrogrbmnf%]@énd mask
rRNA, also called the al sarcin/r

icin | oo
e F’@Ogra’Em?S eIMeYl. aqePEEng %Ja” gngedimenihthe E"@ég@i@‘@”t'on
Bar bi effFig & igth pldnhi@?)ayBliosHdiniRg §hﬂﬂh§)’rﬁem6§ﬁa&ray having two-
1154: 23 SandV| et al (2001) Toxi
16’993'1‘@38”3 fl@ﬁcnrngrpmgtabgq mFT@M}e”‘?ﬁQd fveireasistepmesil
OfprdgjramhRa ridrhdny dells, a32ordilgith B eaibddiRadr ef ihe, pr@éelnlt inVBrhtion;
Li fe Scl, _63: 1850- 66, 200 The renpval of
adeni n& b {Bds L iew jayopishomwings hygrig ’B?mPW@rHYH@é’B‘HéWO'

t Grabkig@r Gh@ﬂﬁ@tdr%aﬁﬂféb‘ﬂé’ mémaRLcdllB uhd hes-ffaRgistoPmasik
RNA transl ati on GAGA sequence i s #ﬂesen in

DPB%?WBW@%{HHWQI{%@BWFE‘QHPBaééjﬁf@gte léo%rﬁgg}trﬁgtthq:present
agivewtiby of RIP toxins is nediated by the interaction

of the catal_ tic chain with ri bosonmal proteins.
it o1 S8 g 15 Pl BBt ShoWS P RO Ry Seung alternate

C @b trapdistohend-mak proyrainfiabie mamﬁfyaa'eﬁél CTE) twmtrémw ABSK
bi ndi ng bet ween toi<| ns can he due to am no acid

diPFIERBRESLNeTRORY [£8 IS AcrYaing;te hecqlierative ask pLegsp@ming technique
alof FRue7a- r ay cryst al | ography data shows t hat the
active site cle het ween the A-subunits of Stx

ricin are §|'?nalp VI SYRULThoWARd # BYRIId ety qrwanqvgﬁtalternate
r @%b d‘dﬁéistbﬂorﬁélﬁmigégf@mmabﬁe Rémb s Bh@ bv@d-ft8nsistor mask

otti et al 2000) Nucl eic Aci ds, Research,
ZQrog%grgrr@gg‘gemorp{ &ccorgingsta theitegnatiye g\lj'a&gtplr%grémmlng technique

sp)emgme;:my bet ween eukaryotic and prokaryotic cells
anong tOXI ns are believed to be due to differin

abi | i t ird% &8r's Replan yewiayouhshowing A hybrd Beaiery ?"%\b'ﬁmﬁng an
Praft@iaftSmasioprogaithing tedhdgyueat | iver proteins L9 and

LI Ce are the taresofthe ricin A-ch
whil et %b.'ﬁgeoéjm 96\”6? “hShL%W'”%athM%”%i“ﬁH]"ﬁgaW%Q'wrat'”g the
ofastémlsewemdslamolgwmralngné@{rmu@ dfl%%}e 843 is a highly

conser ed ribos o e| xpl ains the broad
Speot 1 107 0 AR B IPRLToPgS S B PR g B gl

S praebie®r (Jﬁ’@'tlﬁi%rbrﬁéraﬁimabﬁe?ﬂ@%bry'r&ws RASERgROHRAter sk
1493- 1496 The repoval of adenine result
c GRIBF SREMOI55 % @CEr NGO ARQABLAENEH Qiﬁ‘ﬁt%eﬁeﬁ‘é'”"en“on

bl nd| ngFngbeQé 8 PERt View Idyaat showéhg dihalernate Pybiidiaerdry array,
are unabpl e tﬁ'i‘el ons%gie the nascent peptide

cﬁ'&??f '”9 © 38 &Ma°91ngNd Of e $sPRt Mg 1 9bosones and

i nhi bi tAig)g 0BHA Rian Wb'?@@tlcﬁsmaleﬁﬁan%isw NSk rédrafMimed memory
i ons due tao thei i nteraction wth other

funct

s &8@% PrRPRE B YRS ap BN NatyerEagaR g @RIPiNg é?fé‘”tﬂl*dﬁ

MRNA,  #@ngl 10blhigh pmlw@welyemtdfd@@tréh@a@d bk ertogﬁdmmed memory
The It li.an Jo r nal ochem st

92;
P&Fﬁﬁ(&fogfangpe AN "’Memat'ﬁ%maé rqqﬁamggtieﬁmlque of Figure 10a;
Cheni stRig/,114s 52)31054133)9rarh1©ﬂ§6hybmd1médﬂkﬁ spWiticircuit details of a
i v

N- gl ycosi Rl Ps. h enonstrated to
nRr oAk DBkt g PReoFeob S B SRR N G i
to their ability to deadenyl at e adeni ne-cont ai ni ng

pol ynucl eoti des, singl e- stregeed DNA, doubl e-stranded
DNA, and nRNA. For exanple; RI'Ps have been reported to
degrade supercoiled DNA (see e.g., Li et al. (1991)
Nucl eic Acid Res., 22:6309; Ling et al. (1994) FEBS
Lett., 345:143; Roncuzzi et al. (1996) FEBS Lett.,
392:16) and fragnent genonic DNA (Bagga et al. (2003)
J Biol. Chem, 278:4813-4820). Moreover, sone RIPs

rel ease nore than one adeni ne residue fromribosones
(Barbieri et al. (1992) Biochem J , 286:1), act on
RNA species other than ribosomal RNA, including viral
RNAs, or also act on pol y(A) and on DNA (Barblerl et

IAr\r\A P o o, A NN S\ ———
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other plant RIPs, but exhibits little inhibition of

ricin. Further, 4-APP exhibits greater inhibitory
W@eiBM72yo on St x than does adeni ne, however, 4PERPLA200/002287

adeni ne di splay conparable inhibitory activity to the

RIP toxin nmonmordin. Al so, adenine protects ribosones

from i magtibyad AoBxdWplE efibddindHe b fadk PRIYrathmBbRMRansistor

little inhibitory action on the toxic activity of

r iSEPHN NHEAE® TR P toxins differ in their abilities to

be i nhiFp 128 idyn ¥Rdrh S SR8 of SPBRSrRate MBskdrbgEmmable

that RIP toxins do not share a common active site

bitrﬁlﬂ?'ﬁ@r?cl eft. The inhibitory activity of adenine

| somer §iPn 3k B bRsekiddiraim aF 8 hiyByherida) Wil s@ched gfbgram lock

(1998% Bl ochi m ca et Biophysica Acta, 1384: 277-284;

BCI'gY ’?Pc%ﬁ'”a!t‘? arc%b@'cﬁmmm@mt@fﬁt@ Efssﬂéé’@@%‘?ﬂi 28:

2383- 238$ ;148 b ekdrhpeten®odintedfl@PMabk bR gRERmabiB inverter shown in

331-6), or can be determ ned by one of skill in the

arf9%ed® as by determining the RNA Ngl ycosi dase

acti vi tryg. (15.i€a biIcK dRfgrari ok % hyBfid fnBfohPrdy hdVild ¥ programmable

pr esenceg of the inhibitor. Ag i's desc»:)i béeyd in ggﬁf)aigl

béfAYS a8¥ i nhi bitors, such as adeni ne and anal ogs

t her eofrid nek lh Ben VieW 1298 @ laehyBrid\RRmdrRBrrBE wis @dtdtls array
met hods to select for nodified forns of RIPs and al so

f R
c&RUAY. geiding (9@r gedsdigrent fidhe Pres§nt iR¥ensieBduct i on of
a R P tmxi1Bb i94 pr@nict@Rlysuttdianssfid niatdly 8ga@iith a status array
nodj fied RIP toxin provided herein or identified by
t 1FRIUEHY, 863ArdIRY M BLRIMBE AMRALEN e 8 e, PrEseVEVRBIRD of
Sel ecting Mdified Toxi ns or Conjugates Thereof
Provi ded herein are nmethods of selecting nodified RIP
' i bit reduced cytotoxicity to the host
DETA&%‘:’E’%&@"JWS In the nmethods herein, it has been
found that because of the toxicity of the RIPs to
[0027}|3art i Clﬁjﬁkrahlgsﬂhe@@?deﬁt int/élfioRlpl?cl)\}iGesOé h@moeyéarrr@yﬁﬁmg’@lﬁoth mask
ow levels in.a culture of cells, even under .
proorarBRiapE Biererrin ARG stery sp S SHPERp e theryordiges and
the bilinbs.tANhémbiyycetis bf thefmdrhery @edaly are dorigacdd as, oriltiise pfogrammable
expr@$ ed begauag a requjsite anDunLIis requi[ed to ,
memQLy P ANY SRR §F E°G - WRP PLIrUBRELIEdT RO Sl oo tible
into ma8k ipsdgrarhmiablet hembgxdells #frb@gH mask pRhRenmiag dsuchaisifIstdn mask

herein, th | Ps tate, As a.result,.in_.a culture of
progralBing S s Ry e a8 e MeEiiBsiiring b Sigtin hibrd Pgmory
array expmekifisgchechude ladth hyglegtof knehory owiislzey ebsstrubeasf ehengtnye

{ trﬂetmetpods are desi gned ttx[) selfeét ~and identifﬁ\/. t hose

materigip YLIOREOHY 885 Y TRY bk MardffedurineRIeCessRiFRS i frauired.
Inadvahagejsbhm'oglfaimrﬁihlg@f ﬂ?el?n&kﬁrﬁ@rﬁpﬁ@ab@ﬁep’fo@ﬂb@lgds Phibited by a

roduced at lo evels.. To rform e. nmet ho .
proorBP B Rt FecrTof R careedtiia 2hR A RETR Y Rr et ol mask
programmeti aliatad is grdtectet @bmaudar Pvakationi s | ntroduced into a

host cell, the host cell is allowed to grow, cells
[0028F hat giTberefore, the chateaxddardn bh osaskRiréyrbexiaddo aHatge auenber of

ed | cells are identified and tested for
mer Y BERRG Ll hE T PRl Rt Nyl 8 PRk Tk dimbipte mas
modifigatidrerto thehmasil iBeddoi manufestuiimgihedinedimdprogramtmableintentbry
devic%_%org S6Hk,! t\éhtr#ash%?'@e %88i‘fi§é fo\’?ffe%%‘%%%%bg?amming of specific
i smut'ase and phospholi pase activities. Tn sone
exanpl es, selection is addisionally performed in the
presence of a selection nodulator, such as a RIP
inhibitor. CGenerally, such identified RIP toxins are
nodi fi ed conpared to the starting RIP protein and, by
virtue of the nodification, the RIP toxin has an
altered activity, such as analtered toxic activity or
ot her activity, conpared to the starting R P toxin.
Cenerally, the toxicity of the nodified RIP
pol ypeptide is reduced. In sone exanples, the nodified
RI P pol ypeptide identified in the sel ection nethods
herein exhibits no toxic activity. Typically, however,

—~O~ " . o o .
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Burlington, Ont. see U S. Patent Nos. 5,334,761 and
5,736,392; see, also U S. Patent No. 6,051, 429)

w@ kiopofret Ami ne and Pl us reagent), Lipofect AM NET/2A801D7/002287
(Life Technol ogi es, Burlington, Ont.; see also
International PCT application No. WO 00/27795)

memc(l\lfeél!soéf'tl‘?e HeFHo‘F')) arr&y. (et RRAULEILABS, r1he H%‘Fnory devices can then be
ssi ssauga, Ontario) (Non Iiposoma

'mmef"@PeﬂiiU*F'}iW%’r{P useastiar Rreg@REMIpGithi @ dmnf)wove@?%fﬁwask
progrérﬁ’@l' LR hiRiHaE phidrRb dbvicErbtiestidnnand B %@gl%rﬁ'h@%%blﬁﬂﬁlgf%d time
San Luis Obispo, CA) (ethanolic cationic I|ipids
requwﬁg ﬁ%é’r°§t Taﬂhf@6WQﬂ9 f clricgtimgrensmng aicgashmpenory device.
&R 1BR{ad ﬁgﬂ%
FurthC5 Hlégwmﬁﬁd@%ﬁ%%gﬁ%g% Bs %&@gﬂzamst post-manufacturing
progr@@mma&bpmme@mmmm@om@ SCOZH C 100H206N
204S2- SCF 3CO2H C 1 62H330N 2209- UCF 3CO2
[0029b43m8ﬁza926 Eisebpok dagsm aia brbricr e pmrqmmalszl@@n}i ;mask
progrémin@b 964859, éc%'oﬂﬂrgga s art&hssHiRent dFdhe preBentlinVedition. Tfhe hybrld
cationic |i a neutral |ipid) GenePCRTER (Ge
memofhépﬁﬁ}?'@%taé]’!ﬁ”‘i’ memorgafapl 84 W@’Aﬂ'n‘i frMeR It Qi‘PPkoTo“aa
colurﬁ’hﬁﬁétcb@ér dirchit 1069086 )a sde %nﬁﬁﬁérQﬂbﬁlt bbbk @68 aWto r‘é@ﬁh@ circuit

he Ml ecul ar Bi ochem cal s, Indianapolis,

olock (414 HED IS SYICh SHEU Aot olsSriane aaiylinfersiand tha

hybridlfn8RRHPRITIIRIE Jthécait BREKPD drab@isibpdt@perdtis of fHah
y ntrans?@gtl on in that tlhe mtroduceﬁD?\lA% WH O emory, but

are ”‘PW@@WB&? BigHee ¢ AS Bey e pel f?'eyargtéﬁ H??eem%?d"eﬁmsaﬁ fegnvesttion. The

hybrid MEMBANSTAC10BERsisH of rdW® bR LbINMnS ¥PREDINPEeINéEFh&each row of
that are used for stable transformati on have a

memay cals: 3{BIcenpeateeblo a %Qjﬁ'ﬁoﬁg"of@f‘eé%‘dﬁﬁ?@h cAUMNf Breimory cells are

conndcd 1B lAdmoNBitFR. r-h' th@‘ﬁffes%ﬁl &hbddMeAl) theBHeRE a%ean%ame
the transforned cell Transformation requires the

memaqry selsd the ﬁmmr?ﬂremm?@ eRPPY\RElIE FAN Bavedhe avrerPTy Rell

conflg@%tio‘ﬁ shb@h iRFRuRRLAH d b GIHPRESBE 2R 58! s ﬂl@ﬁ?’d@é@ﬂ Figure 6,
npetent to take up DNA across the cell's nenbranes

d'ffer%}t %Tﬁfrfaﬁaery els M"Lﬁﬂnélﬁt SrangdyresofgRamaRtasl d- example, Row 0,

Row 1,809, R&W h$, R&MAB aAg the 1a60bly, RebvlrsWnrraa@d@er%heriﬁne
Fol | owi ng heat - shock of bacterial cel

progrTEgBle Mo ARk (RROMY A, Rort %#%RBW@aﬁ%’nm  Rowgt2 and Row 14

will ml:lbﬂé bl@lﬁ}j rﬁé%ktiﬁ’@drﬁhh%d Rethod! s AARORE. PRI &ifE@BEtyb&s of rows can
manmal i'an cells including enbryonic

be '”tg"[l%ar’t‘@el"‘{'@ ea%PHt?asor&r ouned {Q9iherdd rorsesritvalevs. Rersge the same
type df R@ncty dell isNRkH for@iottthe dnd3RR pldBtdARAsnIEldmddl etils and the mask

48:451-82). c, Electroporation Electroporation
PrograrBmse e Ty cefsedRe Wardiior Bich andzbiting pitah is Gpastantelnsratye
maxirfiYing paciihg BehsHe @f tHetaémbg Riagcfori ¢ fiel ds. Methods and
apparatus used for el ectroporation in vitro and in
[OO30]VI VO am@e\Wrdlinkpner &lﬁ:ﬁﬂfblo%kgoz.t |r{éllﬁes adiedial W@f-“dhne drivers for
027,488, 5,993,434, 944, 710, 507, 724, 501, 662,
anplyiBY 355 U008 B KO liggss to g afiedings 'Pd?%@'&ﬂsgnt&é’ﬁb%“e”t the read

and p&j’gaérﬁweltbgeg ar&&ﬂfvﬁﬁamyﬂhe %h%ﬁégmsvﬂﬁbﬂ drggini1d inQé&;bdh@e to a
tonﬁ host cells with DNA nol ecul e resul t

contrgl ﬁ'gaﬁbm?'ﬁ?t@&t B 5RYF 8 GEAE OBPEURRE 12178 FREHERyTNe high vottage
swncreasia:blteszm:ah Eltidreyetopitetheatad bed gegearh oolt@eex@rdbe{sedecewed

t he LaLt Rl P, t oxji.ns n s there
road dIfBo M 1eloB e S B e siBPLERRL B SRRl RpFines are

tOXIC to the chosen host cel], anplification and
expression of the starting” b?otelns does not typically
occur, for exanple, due to cell death. Hence, the
nethods provi ded herein use the normal toxicity of the
starting proteins as a selection nmethod to select for
those nodified fornms of the protein that exhibit |ess
toxicity to the host cell and are thereby expressed.
Typically, such expressed proteins are nodified in
their primry sequence by one or nore anmi no acid
mut ati ons that render the protein less toxic. In sone
cases, the expressed protelns are nDdlfled V|a

g, Y " o . o - o - o o

M
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any prokaryotic or eukaryotic cell can be introduced
with DNA encoding a toxin such as in the formof a

W@ 2008/ai2¢0 expr essi on vector. Alternatively, anpCT/CA2007/002287
prokaryotic or eukaryotic cell can be adm nistered
directly with a RIP polypeptide, or a conjugate

selecth %r@rfeaa &F Bro@%mfoﬁéra%ﬁme%or%e'tb aAhutted rdw address. The column
gat e. can be tested, including but not

decoqe,r ﬁi"‘i‘étobk?%‘ 1 uﬂee REY Presef PU@E%’I*P%@'"@SH@&‘NP?CW bifiif gense

ampllffér‘?ﬂb@ts?‘lH BE&SL amplifer ledlﬂrﬁlddkel 08! RQEspcHRE ¥Thn MHpuREdBSlumn
ssue source. |ncluded anong such cells are an

addfeP%uTK&%?!Lé“%%Q%?Seg'r%’ﬁ blooki 1981588 CPURIR &he aRnsoRTiRde igs voltage

levels@8khe $|tllﬂ8§fo@|eﬁ@erc;ﬁ8m9ﬁ1d1§@ﬁ|h|b|ﬂn@§§f§)’aﬁm‘iﬁ19@§%€%§% firhe
tOXICIt of cé§$0me tl or conj ug ates thereof

progr@@ﬁﬁqedpe;n@qy c&ll S smglepén %nqpaq wHIyggqrsgﬁndpnatggere are many

possitiélatchiteSitds MU PrilerREntBRIHSITOF QSAUBY dBSRRY bm@nfmck 106 and
cell proliferation, cell viability or cell survival

senseciBRliiRT eEYItOH Bt or ed over time and in the presence
or absence of increasing concentrations of the toxin.

[0031For exB9pRYSe TN OlgPatt HogamMRY memPHGiaYE By Bxgntiallypne-time

progrémasel rhémbry caII$;aRSyE & KeOpHah RIMmEERTY BifiBed Qr‘é agzgwp%tely biased
density of the cells over time (Suh et a

and ths WarHlAG §driyen tothe prepramyeligge Igue!nfheretore a&y@d@adﬁ agather

embolinentBf BB présenEMUSRBnbivel drogramabeiscitcRit ﬁ)chmﬂﬂ%%erihéd as a
pl e formazan crystals that can be neasured (Arora

meang{orénhlblklrlgggrgpra@gﬁ@gro RBY Ky einemory opls. thefgby igp gnask
progreﬂhmab dafta?§16rbY i @Ta‘ﬂgﬁ/v T‘ﬂ’nS“ﬁﬁlbfﬁﬂ@)s adgf eo\lz@d b‘}%‘léﬁﬁbtﬁagc’m@

such as try ch fromviable
prograreming \&}Fgﬁg’Pde%@'%ihﬁén?W&? & Uétf‘e%ﬂ’eta'tsﬁ(h% pfogfam lock
circuitl BB SkOB1L0 il fdién4d4td).. | n anot her exanple, cell viability
can be assessed by neasuring the anount of ATP

[0032}“ eI eas EGurav 9 id 1plaf ldw 1Byt f 8 p@ﬁ@hwﬂheﬁoﬁeﬂmWWaﬁoz of Figure
assa{ is the CellTiter-do Lum nescent

6 '"us&zamg %ﬁgﬂwa ign alwgsiragsistqr pf‘sr&'ﬂg%prgwam Fhie renosy,eplisand two-
transd;t&r Ghasic Ftogeaimﬁé@rneemv@éle atdbr&x@m@e&bo&iﬁeﬂt oMRé ré%Ent
C

: t t he ATP reactjon m xture plied

vente T R T SR PEATILS TS] v L4 QBT el R pctom fpwordine WL

are orwtumeerddn@nmw@aﬁehb@rbeoé whw@afséédrﬁi rbﬂ'SllletdfﬂGarhd’ry @ells
ortional to

I nescent
connegli B REIAEEM TN Whe' Ve s i Peibonigels. Each memory
cell ofpbwpcmo lafBak2 fafe festrangEieTantifusd mhncedis haling tesame
Mbdi_fi ed _Toxins Provided herein

precef gy aS ROV Bt 9155 P9 BB P §08 ey $erBe Aplggagdsestructure. The
dashddhsnigef123tdefihe et dobds ihadHicHfe tigxk gatéQJB(idWlé 0 @%ﬂﬁé@dla an

to.a, Wl Rl P pol ypepti For exa
ov2 e inarhd By el R P nd § angigpe™ foeshed Sulitg BT sgown in
Flguré)55%he]g%le 6x158/<stn2c9(mre5%fﬁer51@%otﬂﬂ1%th|3(é°rfd tHiBR gate G¥idetpositions
70% 80% . 90% 250/ {9 re of the toxic activity
of the 35S ERTSISEPT 2nA dhe pralhttise FRNSIFRF. 7 Mg FbFigyTaton ﬁ@wwﬂsure 7a,

each pdir 6fangraggtaelis remeaoivs 1B avl fﬂzzeh@f@a d &@nmesldg@sion region 124 and

fled | P toxin pol ypeptides are

commioB i g 1A I the preSertararilon On T pa At mamag cells
of rowat2ly are eied@rivaily pedranvaaieér arg mﬁ'ifl er megllnbl el etzOiib@ 8nk 928 formed
conj ugat es t reof xhi bi t oxi.cjt
when & HRAH9I%0 YolEiGB SRy Bt pEPlegi L RERUPAIT bided @ oround, vss or

nodi fied RIP toxins or conjugates thereof exhibit

reduced toxicity to bacterial “cells, such as E. coli,

whi ch thereby permt a source of toxin that can be

used in production nethods in E. coli. Typically, such

nodi fied RIP toxin polypeptides, or conjugates

thereof, retain one or nore activities of the starting

or wldtype formof the protein (i.e. unnodified

pol ypeptide). For exanple, the nodified RIP toxin

pol ypepti des, or conjugates thereof, retain at |east

or about 0.5% 1% 1.5% 2% 5% 10% 20% 30% 40%

50% 60% 70% 80% 90% 95% or nore act|V|ty of one
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fragnents thereof, linked directly or indirectly to

one or nore noieties or agents, such as any chem cal,
w@oiogpeRee de, or peptide noiety, or portions tPer/€atao7/002287

Typically, the toxins for use in the conjugates

provided herein are those containing any RIP toxin

some\bﬁ{ér @Uﬁlmehﬁbclbwc%ﬂgg@léwelmbf veerdr EReBtidPE8 liMed 28tthe presence of
ch nodified toxins include any nodified RIP toxin

the pr;a@ram wiaondrwing aread geRtatien eWLU§ idAyen eV g @AE @8y gremory cell of

row 13€h&Ghd QﬁJéérlfPMlﬁedwlh&ﬁﬁ)'@VD@URﬁn A fdiks @f@%?brﬂ:lmgﬁ‘bltlme Any
nmodi fi ed SAl tox ic variants or ment s

memarR EFILETOW 120 itk %Ffﬁﬁdjn‘éa% wil GRS HPYE e effget pg T corresponding
bitinemut ant variant 1 SAl (i.e. variant 3) or a nutant
variant 2 SAl (i.e. variant 4) identified in the

0033]Se| ect rl’ﬂ@ rﬁﬂ%krﬂ)%{fraﬁlﬁfe@ délls Stieivcel2 are p?odl@fﬂh{ehﬂ’ﬁ/ oBhﬁ’ectlng the
inked directly or indirectly to a targ

sourcs GN8N YRSS PVRLE: SIVALD o G RebreH ATy AR for VDD,

via thé Bh&HMR| Qégﬁfﬁﬁﬁdé‘rﬁééthttlyé)@]ﬁw dite SRLEOF th\é%éfm@r‘yﬂﬂll dich@sdhin gate
surface recg_rétor . referred to herein as

el |
oxide 7B SAAT rbIBHecEh DG AOBRSIORS RASITY EiRFe DAINSIBIB fee Bifusion mask

to inclyBé Q‘Hﬂt%ldnhﬁblohlf&%uF%gahé gblecd mhab6rycerestrow 122|2do aS/DD
|nt%rnallzed by a ce IS intended for use herej

coupleg, difusign geg 1 3 DigieR et ePRIEON. BPeRPY GRYtof f‘?VYTﬂ%%W'“E fe

dlffus.gh @é\élbh Walcdo@b@, |tscaéh@kpmg mmﬁwﬂheeﬁoo amméw&ff@ﬁon 130
I c varpants, mut ei

when f'??e‘f"%@f'”%\ﬁ‘”—l' '@ '%l'ée‘i’ IoeViPRr 'Qé?tof‘?i@s‘aﬁg}?f“qr% C?'h?féSWélz?%'@ an

abseri%)é oﬁ'itl'i‘eecﬂlffuékkﬁ fe@ﬁﬁ\ daﬁﬁ@lﬂio@ble |ELUo¥rB§;50ndﬁH@90|ﬂiﬁ@ldJﬂ§t\ﬂlﬂD coupled
can opti onal \T/‘él nc| ditio

aifus BB b 8BS By T ABarERo Bafhohdhe BenBrereiois. dasreaging methos

for thélﬁiﬁh{drpﬂé“s OF CSWETEER SN P12 tIRS $the bifcé Bl Hné@@?yﬁ:ells of row 120
nodi fi cati on,

ressi on, post-transl ational
ha"'”%é?k‘?ﬁ 'g‘ét PP avg ket g E‘ﬁ 05%63'3%??%13? Naying e G\*ﬁﬂé%@ region
conndcted tddigs VDOY difuetdrolir@, 1308 8hd vigk vefdaenzyne sequences,
transl ational start or stop codon sequences, Hi s tags,

oo34pr ot he theUhhibca BRI Figtire 79 onBxaBRIRIsions 9t afhtl-fusd memory cells
t hi oni ne _codon or Kozak seguence can be added to

10 be BRI RL GHB AP RIS SR AR B P ERTTSD o Eintraad o the VDD

coupléd aiffgiah 1ivd 130, %ll%hﬂh‘@é&ﬁél%@ i€l etofihg &hef Gt@BRE btate remain
%g pepti de. Fur t her.nor e, esc r| bed above in
unmo ea

'Bﬁhet?'teé’r\%}e sbodiment of 'él'gHE?l e (HrEef MPsk BIRYsRBRING is applied
to thobe gﬁambry eeqlsrst@rm@j tug apoditerstae. mmgwoa/ntuarmtré g, tag &t most mask

8 to at ? ggfnt Euch as a gﬁ or
progr%{E’E“P ENHRPY iCE O T8 bS!S MER pb%gr%@%l’ tSH r [5eno channel
reglorVEérie%ﬂ’C §o|¢émdoh@atearsgai eslp@gsidon gf‘a'tkﬁm 8lsoveh imraddre &4, BAther

scri bed dinth es rein.. 1. ,
worcs eTERY TRGER (SCEHEH 4 Poort R HOUBTIeg e PobaNFn oate during
fabncﬁmm TgRtvas h@lbcpwe\xé@dthl@eﬁ@akrpr@g}ahmdu Beindfydsdls RgmegRidental

cocrkifiosanShe 1o, SR LG, £y LECRLIL, or Tecepl o1

enharfpat hg! aglystinh th@gdoﬁwﬁodrﬂd|5the@rdhmﬁéssucﬁ)%95%6ﬁﬁnm @ffusion
or or der uc j.vat e

reg'O%E%ePﬁ'*'ﬁwg 56 112 it ot T nf e oBbEshsldH fela e

Accortiinglydireeassk ppogaessed memryecduysf eowd €22 eald subktaatially the
support the di sease process. Consequently, targeting
these receptors and the cells that express these
receptors pernmts the thera?¥ to be tailored to the
particul ar di sease and al so't0 the progress of the
di sease. Hence, conjugates provided herein can be used
as therapeutics in the treatnent of various diseases.
For exanpl e, conjugates provided herein include
I i gand-toxins which contain a targeting noiety that
binds to receptors on specific cells types involved in
t he i nmune response, including various |eukocyte
subtypes involved in inflammtory di seases. For
exanpl e, as a conponent of the conjugates provided
hereln a targetlng nnlety can |nclude a Ilgand that
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abandoned, filed February 24, 2003, entitled "METHODS
AND COVPCSI TI ONS FOR TREATI NG SECONDARY Tl SSUE DAMVAGE
WONDSOTHIER | NFLAMMVATORY CONDI TI ONS AND DI SORDERS/CA2007/002287
which is a continuation of U S. application Serial No.
09/ 792,793, U. S. application Serial No. 09/453, 851,
predemﬁudédfmyo@p BS tHedhb@BrySRs 8t roN1 2w%§£*é)th84;%ny ditfdrénce i s the

plication also is related to U S plication Seri al
preseme orlqtissaqe ofthe Cf‘?’l"@tﬂ“%%@”@ﬁc“%%"e ¥Rbi Q'ﬂfl&tpn "”e 130.
METHCODS AND COMPGOSI Tl ONS FOR TREATI NG SECONDARY
(00351 SSUE FISARRGEShAWS @ RitgtnaiQremodimnestel hentyPrid creg oixerray shown

in Flgﬂe%wg emb’éﬁirﬁéht'ofﬁ FRy uF@m |nﬁéiﬁ<§rz@€"é3‘f2¢ér@ 122 share a common
plication_Seri al 375, 20

polysiEin il AgiS 188 Forung -3l Bets valisge MOH #15he SBmen Alysicon
wordI|98/1é5%a§iW\g adltstdiheSigrid VL. qakiodly difsrbAde iN®peration relative to the

242, \Where pernmitted the subject matter of each

9/ 360
embogfnahat B8 i) PR TG ARCTARY pvefitied Py driving VCP to s

high viot& AnfeingYeVeP b Rd RINGiRg bA thé @orﬁa@ bhidh woﬁhﬁé@% le the VSS
9 E@ﬁl@%\m C]\I@Pr ovi ded arge met h For s%l ecting p

blasegﬁ@hqedgﬁl?q $hAreQ diFEEIPR AR Q%@ﬁeﬁgtqthﬁfelhﬁl@@ 124G @@d operatlon is
execdtét}(byﬁ bib¥ing AGFOtoly ﬁb@lt%d/oﬂégé I@D&'WHlI@@pbl‘??h'grbSrebB @bltéb%"t@ the

uced tOXIC containin

selociag oy aig Wi s Fiear Mote st g Caigon s 246 ARBA cpyRle to VDD or

to a réfereinBs voligeCRERIBAYSS it Bfetstfthe Mefoby €M SR with MOS transistors.
conjugates are used in nethods for treating diseases

oo3apssocn aﬂigiﬁie v 5Rows ah bft@rhétfel emﬁbodmgﬁtaif myhybaa @nemory array shown

i i s BB PR L B AR e ] e 2 5hare @ commor

polysul’@tﬁp@ﬂ&‘r{mg a{zs cﬁﬁ‘ﬂhgb%@ll bbétté mgsl\ﬁdwf i@rhﬁtﬁiﬁ c6@hlon pi@Wt@mcor%

assqci at e i SS e resi [ cells accu ate a

Word"f’ﬁé%§|cﬁgy'89 awyeing ?'W%P"a- J%'St'? aumﬁr%oo FiPeEM nPYb%@V

emboammbﬁﬂlgﬁﬁéoﬁ,e ARH She @R AESM b ifiation RTHeFRABEr @BQ( programmlng is
endogenous a L cancer cell c|ones

appliggdo dxsenepory s’ §t%”5£H‘etQ?pB§'ﬁ pteiepap 8neWn t’? ’%‘@W@ 7é’n H‘e left-most
mask \Wesgramheal nhéTgorylé@fl of totmmzabynaskmogmdne@dl SRCh FRR ragne o

e e A5G RSLA  (L00 LSl or ) B eEeSeet g o

abserlt @okDEetseatifithel golysilidde gatec W@lﬁﬂhgtfbsmaﬁoﬂ amage,
which, in turn, contributes to the pathogenesis and

[0037]oer Si SF&ﬁIre patsh@va)gne p¥in giewedyalut birFig@eTal ahyreand two transistor
nogulatory glseases The m)IecuI@3 nechani sns

maskgmpr?rﬂg\e SPePryceli Ao egRP RIS RR SR AL PAHYEI R Rrpgramming
techn®@6 O'ﬁdaalrow dfirssrtierybaNBgE2 isaio® repRtéd@with bfroR@F mask programmed

i den nos nfl a seas
memduels T4 Te Herligu CPR B Fedl o S BRe JEvaregetingaple memory
cells 4fire@t126 Uiabtebaof adamg Qrd}ffu@ltbd redioml aotrmedwésatpadsgfamrrse@aﬁ@mory cells,

tne coflanal e A pamoRbre B m NOP SR LR/ BRBRor

diffusidavedioned bbhﬁienttbé s pcﬁﬁ!&l(ﬁoﬁ igatesi g gﬁesmbmqh«ms @ffow 132. I
rat the

. that. o
reau g egbe B e P ek e EEeulsMhmefiiSa s §stis tat te voD
voltageempblyV@c@)W@Bm cﬁ)pemlseEM Doving ¥ echd\bddratidne a memory cell of row 132

, t | ogi process o ch i.nfla 0 nd :
naving AN e oo AL EE B Rrentlfd ol iR LD e ¥ wordine
WLi+1 lsgr@apetd VDP. br @ndrael eintsnaychll atrowr1 B2 witt arh alvdeineel of ihe VDD

nmet hyl predni sol one and its ?gnthetlc 21 ami nosteroid
(lazaroid) derivative (e.qg- trisilazad), which act
as oxygen free radical scavengers Beneficial side
effects of steroids are hindered by debilitating side
effects, so that long termsteroid treatnent is not a
viabl e clinical option. Therapeutics al so have been
devel oped to treat inflammatory di seases by targeting
specific inflanmmatory nedi ators (i.e. cytokines,
grow h factors, or their receptors) induced and/ or

i nvol ved in the pathophysi ol ogi cal process. Included
among such therapeutlcs are Ren1cade(r) (|an|X|nab a

. - o s e
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CC chenmokine 1 (HCC-1), thynus and
activation-regul ated chenoki ne (TARC), |ynphotactin,
wo eovgkiney C O |iver-expressed chenoki ne (LEQICT/CA2007/002287
exodus-2 (SLC), thynus expressed chenoki ne ( TECK)
cut aneous T-cell attracting chenoki ne (CTACK),

contamﬂnéﬁﬁ)@ Ieﬂts%rr@@ drild Biling e VDB therddyEes ulting iRGlossffect on
I interferon-induci ble T-cell

the blypgr@g%mwpém glap v’(e|w eyt of GlodEgsfc. yhgre the two transistor mask
progrérh a8 YnéhiHy @8 AL areGhreERaIIMER altéﬁn@ﬁ&@ﬂn&bmﬁrogﬁﬁﬂnﬁg

cell-attracting chenokine 1 (BCA-1), and allelic or
tec“”@H@éT‘%‘ﬁ”VbF'QH’ﬁt ‘thereof. In one exarrpl e the
0038](\:/|hgn0|k Fggeure;‘: ags g/pﬁgni/%%vpl;g@lt ?taam)(()lﬁlrg)@é)f tr}\memmwgarrqy 02 of Figure

6 illus&afin -ihtegr@fén of élﬁélé ‘t?raﬁélst@p@ﬁé &me\pacsgramhﬁabtdmém@fy celua and
anot her exa | e chenok %ﬂe 'S

singlejrangisierira ragréﬁ@?ﬁﬂ REME™ G érﬂfcf)réjﬂ%o@é‘ﬂ hﬁgg?"g a'g‘eat of the
preseﬁﬂlﬁ_l/@dt@naﬁﬂ tHe PRIseRtd@nfs: @Cflrﬁtgana fblrganist159i df memory cells

con t he sequence amno _acid resid
connegid 10 [ ﬁ"ﬂeﬁ&% ang Wb*gg%spc%t"é@af TPREIHE PrOgiamg' l?c'”ﬂemory
cells. A srmf@h@taﬁd aﬁrudomgléez ::fD mﬁgfoﬁjscséﬂé%ﬁnwedﬂﬁ @glé@ef/uemend
. e or as I n or
WL'*@E&? gEtivSLY: RRRMARK PR 8?”?1’8?%?“&”‘%%9 Q’éﬂ‘%% PRGNS of rows 150 and

152 afO8ihgle Mingistr bat-fuee rﬁ@ﬁ@@rceu% havind e BaMeaiteastetninyd lahsut as
i nt roduced nuc] ei cid nol é&lﬁgq:&tl n. t he_net hods

shown rbPHES 4Rendifh, a’ldﬁge F‘?J’@ﬁtgﬁf‘% piofye s Haale gxipg structure

refersl tbhd Gariadid thickdés gawbﬁué Eorﬁ@éhltlilﬁl @f&ﬁ@éﬁtemsBYraaest@VSn the
imted

configiajg]ét[@wlrjwfjslhg%aérggfgp?ea% (elqcrégglég mgﬁ\&ryp ce?lgpr‘ rowssy ﬂ}o and 1S 52 share a
comn@hMibioH efiohi 15y a&has)@mmcafytﬂtnaalrc];bmacttpfw Wﬂﬁﬁéﬂ‘{)dd&d:tllﬁle?ﬁ?
L r ai ns tOXIC |t Q ared to.t encode
defindsihe GHAsda G e BV e AUPe ISP oe THEd e An AT ey furing the
fabrica®draproseds, afd isldtalodWus ﬁf/das‘ﬁ% obftine B%shd¥m |r8P/lgur%%b 10fHe present
20% 30% 40% 50% 60% q( §00/ 90% or . nof
examf"&x?'&‘? fipe PA‘P%me BEGONCYIRAT toufs safﬁéleéirﬁa%% rogrammable,
and nﬂa@cbﬁtnhéy Yadt h;ét/ﬁQi’ousﬁemrﬂg@dlﬂ@rﬁwddh/ﬂwdrfh?ﬂﬁolgfarﬁgm@vl&ta@il@rhWLl and
) t hods | n¢ e I ntroduci n a nucl el Cc acl ul e
woiv L A Wi e o B P AT B S P S R0 GFHES o Some other
sufﬂcbhw ewfvdltagenleaelrwﬁebweeﬂok 6re)atmg fuse DAkt 15@intthe pekhée ofithe

resence of a R P bltor t he unt of
progrigholigh Dl 6e 3 eod BpaalEtior ramlpCALHS st ByoB et gy
memdrip %elleﬂom@H)SDeﬂtnln@% fusBhkaT BN Gotifle VOB frémumdes its

correg%%rr])aintggﬁtﬂ% Vnw;ﬁrréee 3 CEEHB I g/sq{;plavﬁw \éte gh@ %{qﬁg%S waenro??\ave any
effect@RNerrey¥poridie wiment of RI P expressed or purified or
both is greater than in the absence of the RIP
[0039] nhi bidt’mhe mé’dk&)r:ﬁ@)’ehm@i cmil@\tbf @ed 1522 Prayrarmeay connecting the
I n¢l ude .a furt I ng a conjugate .
source tUSIoR R NArLvATaaR (5P| SHIMRERIDN I RaeriBe Retee Fraup paildor VOD.

via thBehanrie) rddivn urelchagish aies/enameltmdewesy @hh&ﬁ(ﬁdﬁ d¢fghd hh@mory ceH such

I |f|ed R P, or gonju aini n identi
as vyl WigkogSs oG oaly FaTla h EickRna il Boperiop PeaRngace by
modifping thecdiffosiormfaak tad ddentend ditfcdion edgiong te that snlerntéd?lnl@hory cells of

cti hqds al | o

rows 852 REcatFe s BEPP o Ble e e TR BT 8 afatony?

Rl Ps, for exanple to pFOVISE for a viable source of

such conjugates for use as érapeutics. In the

met hods of production herein, nucleic acid encoding a

RIP, or active fragnment thereof, is introduced into a

host cell. The cells are incubated in the presence of

a RIP inhibitor, such that the anmpbunt of RIP inhibitor

IS selected to decrease the toxicity of the RIP. In

t he nmet hods of increased production herein, the cells

are grown under conditions where a RIP or active

fragnent thereof is produced. In one aspect, the

nethod of productlon |ncludes a step mhere theRIP |s
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4, 5, 6, 7, 8, 9, 10, 11 or 12 contiguous am no acids

at the N or Ctermnus. Exenplary of nodified Shiga
waeoosns72ar e t hose having a sequence of ani no aPCTIEAZBU/002287

forth in SEQ 1D NOS: 26 or 28, or is an allelic or

species variant thereof. Al so provided herein, are

memdrP BEMBRroRS1 520MiHathB idfisintragio s WatcR@RNts ddﬁ@ts bridindy b|t||ne to the
nodi fied ribosone inactivating protein (R P), such

VDD gaiplagifiysieniing T4 wesn themaiding Whi biRsa<o NBEb I Cortast, 2

memdty 611 B ldW 1520vit £h S854UNHE 8t B8 diRIRIoAI regiBe c@nﬂicﬁrcg@élé‘ﬂs
t that is a nodified Shiga Toxin, or ac

Cmm?ﬁ%g%‘?@ﬂ“'@%@rt@%ﬁ/ DOseRuplegsdity ROy ?ﬁoeweghyg 83‘%0(9 in ngeeffect on

the biflik EPherONE thelleadihg MhatBdd RS tr hemeBieh Bf @mﬁsameetddnﬁz is the
sameé? ent, or a portiqgn thereof, that facilitates bind

ncerfhe El?ﬁ]%’ljﬁ%'@ qf gowss 139 hading # &tsé lipk daB Pepavedikgia mﬁ@ow cell
of rowsM 52K RAngahé aMubRA rédioh benrdeatcaad &k ROPMiffusibraRk! 10, and vice
bearing the receptor. Anmpng such conjugates are t hose
Versahaw ng the follow ng conponent s: (targeting agent)n,
]( and étargeted agent)m where L is a |inker for
[0040] ki ngf IqUre Op &F Yo aligigAta gl view layRet @TAhe; RYRel mgraAty arfayeof Figure

9a, aéo@r-cg@g {oghoRe RimboTindehy ofrmbqirysetnh miveStRInE i th¥ @hboBintk#s of Figure
I surface receptor, mand n, which are

9%, oGS HF TSRS OISR GO el o PBBramme it aiRerisul state are

mask mg&ammddqa BedupIBE td BBWDD BHUISNHIHISE® ik 16 vsih‘ile bhﬁ-fuse
ted reée ptor, is internalized and delivers

memdrs COR SR BROPOT S ST ToP R EdaR TGS BistE UG ebdment

furtheb hfﬂa@ﬁ ptdgré?nﬁﬁ(@ﬁ@b@bhédhatthds@trﬁérﬁﬁﬁysce% Ehrlﬁﬂﬁhetopposne state. As
e tar

showly S0, St Sash PN MEBdna o GBI §1TBua HER AR PIgarammed (o store
the oﬁrﬁféﬁ@bl@te tol tRatse e RaFRBy Ydlejolplel & EOMIMYE AfRisRANSA] Sischdhat
uralltt\; of tar eted ?C%;nts hetar\%{eted Cgents are

thore {372 Queab SEMAeYES BRYSTIoR A Pl Yordlit ML e Ssstos region.

In othaf wordis| instedd lof @ﬂeﬁ@ﬁ@ﬁwe@onﬁmﬁl RiftSIsh FagidN £54, th@IinrhB® diffusion
rality of targeting agents

ate contalns a r
region A eyapT sl ge e mn BPGoF sRscBbfem S CdE P BrRNCIopR SelgeThis wil
furthe%h@lbfmr@enmr%ﬂﬁasﬂg pm@ﬂaﬁ’(ﬂnéﬁ mem@Pﬁé‘éHQ‘ﬂohﬂé&Rﬁﬂ@ Blekiical

S I n anot her exa tg S and mijs
programmllqg Bﬁjpﬁf‘a’gf’%%” 3571988 Iﬁ'@? 4 pr?%émm%@tfvwrﬁﬁa?ﬁced by
formmgﬁmbld;d&ﬁncﬁ\ dlﬁi@@cm @Gidnarsgedol thgt idig §phcedSHEM trﬂﬁec@étofm polysilicon

e tortar eting age a
gzt fisth e eaIonE SelR SRR 1 RO e ACEOTGNaDL IroraetkRrargmed
memcﬂ?bél@@f}toﬁ@@% have §Lﬂfstaﬁhtlélﬁ) the%uéd‘e@éi'ﬁnr\’e@jqﬁjiﬂ&és tie rhBnory cells of
rfa | i gand, attern recognjtion receptor
rows TtRale Pty aGreriR BalneaRa REEBICa Hebsr s he cBamgep dlpn and
conndcliéh @ the WD afudlbickine heo.anot her exanple, the ligand is
a chenoki ne receptor targeting agent such as a
[0041phermleimx,re 00a 8hdwsahBRIEn \ﬂéwudyeucdwawe kdWAE17®6f Smyle transistor
kan |bog]\{e t hat speglflcal”a_% (gl nds to.a c em)kl ne
mask PLodAPBed ey iRl Redta H'BA e BEEa Yﬂn’é‘?%‘? RrogpaEnming
technlfq_naglﬂamd _ snrligl@dénstlstot dmeslcbre)gfémmed hRe|PY e@: of\Nﬁvlaé @70 Resimilar to the
..ligand is an, an n nono nal. .
anti-fdge ety Sl Brah bl otes o, EErrd o FirEgeed piipe 473 defines the

areashx @hijchdhe thidk gateoxiti®isatb beribintaiie an @02 mhsks euringathe &dtRication

if' ' in ing,. but not [imted to, . .

proce%%%&&)é glﬁ%&’&&@ﬁ%?éﬁ%ﬂ ”fcédé%eﬁ%éﬁ I .B!vfat%@ﬁ_g&a’\mmmg is

CXCR-5, CXCR6, CXCR7, CCR- I,l CCR-2A, CCR-2B, CCR-3,

CCR-4, CCR-5, CCR-6, CCR-7;!CCR-8, CCR-9, CCR O

CXSCR 1, and XCRI. In an addltional exanpl e, the

I i gand is a chenokine. Exenplary of chenokines in the

| i gand-toxi n conj ugates provided herein include, but

are not limted to, nonocytes chenotactic protein- 1

(MCP-1), MCP-2, MCP-3, MCP-4, MCP-5, eosinophils

chenotactic protein | (Eotaxin-1), Eotaxin-2,

Eot axi n-3, stromal derived factor- | b, SDFl a, SDF-2,

macr ophage inhibitory protein la (MP- la), MP- | b

M P- | g, M P 2 M P- 2a M P- 2b M P 3 M P 3b

mA N N A~ - T | I 1
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the targeted cells are those that express receptors

that are upregulated in M5. For exanple, targeted
w@eiBs7i2ec| ude those that express receptors sePEDCazh07/002287

from anong, for exanple, one or nore, such as one or

at least two, of CCL1-8, CXCL8-13, CCR -3,5, 6 and

achieted) mddifying thaenm&skaisuemirt tHerseldctat mﬁbrﬁéellg/ﬁa@%(ﬁhd‘rﬁal
atarg etlznﬁq?la gent, such as a chenokine or fragne

diffusiongp@iBps 4(4 eieeiieally aPeEesin HgiMMupan ing 47 hath %’Fl"bh’%POUp'ed to

their Hebﬁ@f&lde (A/é\'dllﬂ@ttﬂwrﬁu@fﬂ pt*o@ﬂalnﬁ @6lﬁdIMbs a8 meﬁmcetthétadbhlﬁﬁé diffusion
i's interna receptors. Henc

reg'oré&'b"r?p?cé‘p'eldﬁé d%’ﬁjoﬂd'a? ég 1 Mhb%f%'f‘ﬁ‘ij FPréhQﬁ?éﬂ?mPWé’eB? storing a first

logic $taRJMBRtoré BeeEsid st dpposidlogictatll ﬂﬂ@'cﬁgnr?él'%glons under the
|nternaI|zat|on by a receptor therefor; and the

polysificRineAe 8N be oMitssing, fatprg:aggm @@t%@”?we@.ﬁ?ﬁh@d fof e
embo@i‘h@émbﬁi;/lg%rew In h@FbTésenWbRboblﬂr\enMeBclh p%graﬂﬁ\%gﬁbn& 174 mcludes a

contagtt%gm on trgrfilfm%{klm@ 17,@@51d4he Nyepdllng ar@ @ndgg@ewns for
electrMalty EdhhectpifBabyetfér S loredbY HeratRaildble FRM thyeld) D@ﬂﬁg a read

| e of the nmethods herein, the tarqetlng agent of

operafiffe Wbtip AEATLIONHID AnienA Mepa gl ofrpip 120 baviag e assitional

diffus\oArrb@ioh 972 b@tﬁpﬂ@cﬁ to (ﬂﬂ*@blémﬁﬂ 73648 o@ile &9 Béir'réép@Hd:hé bﬂ!’he to VDD
enesi s- e i sease. |.n anot her exanpl e

voltagel el PR S 0 BRI e CEAALGAS 1SS NAOVEEE™ b SRPICEITp dhe two-
transi8for HRATIrE Bellédho@iltis Fighsserf ancyl t he di sease or
condition is an angi ogenesi s- nedi at ed di sease. DETAI LED

0042PESCR| FFTd el 100 6 howaethd. pldediew ildyo0nsf tho révd 98@BEthe hybrid memory
ctivati ng Pr ot ei ns RI Ps), Sel ection, Expressiaon

a”ayé?ﬁ OB IR TR B fﬁ%@é’lﬂ%‘e Mesk PrREsR TR PeehEayasshown in

F|guré ﬁ*l)fsl)he%wys%blhgﬁl% 120 id\6blv Psfeed Xgdmah @Y RIPS/hRRiigariven to a
P Toxin Inhibhitors 4-APP and ofher adeni ne

pos'“‘éﬁ‘é‘?'@ﬁg Ietye| fiwinggged gperaterse { NRIGIVBAYi twa trpgsisios gl having the
addltlﬁiﬁa“ljdtf@}atoﬁ&eé' bﬁﬁ&@fzodpled:w’lﬂé dafusioRliRe RBOWaI éléreCH first logic state,

tes Ther . Introduction of RIPs
while eah}wéﬁ?%%st?rh@' mpﬁﬁ@bﬁsg%e ¥@ ghange! f‘FQ'Qﬂé‘f‘%%rtF?%\ﬁ"'ﬁon gate
129 wTr @tam‘wsmumd OppEiRabgio pRAAIGIR é‘hly &zém@@srﬁrb@am coupllng 174 is
ct| O&H%Td | denti fi catl on 4. Acti Assessment

Show i RE PIF 8 gaodRenS. SoHGPRHRPTEI HEAYRS N be ncluded
in parGiid! lat predeldinmiet spued /nwrad%l ity assays E. Exenplary
Modi f1 ed Toxi ns Modified SAl Toxins F. Targeting

0043}Agent s A&%o@ﬂ@yd@@bﬁﬁldﬁb %ﬁg?ﬁmieknts'r @rngﬂ’md’l;?o&@ﬂﬂﬁéblélantl-fuse
anas 1 1. enokKl ne ece ors I111.

e g AT R e R P RS TG POl Rab e b miepiory cells Gan co-

exist WXIENHeasamEhemdy aeayl and)ed aé@sé@ewttrstﬂ@ stmeGB SpBIate,

es ¢, Antibod and Moieties d
Furtheii i & oA AL B 5% ARG el Be Bragrammed
with data by thiseihdVBee Depending bi @ghslitatidnn kR hadk programmed data should

i functional Cross in ent
not b gE 8 AT LD EBaTRY + Sabe Baak Ao et asls n the
prewlest disdubssd émnbldimenfsaire SllEoRccahe %rakgmfab!érbritl\mse memory cells,
th |de Li nke sh3 Exe Il ar%/a Leukoi e Po ul at i or
oY G RIS I VEARISE oREp PRl Rgacgd the
bitlineRlare HiaXedN® AMNMagGENNMICATESvE HEI%E@?adJmlrMembmﬂ\ﬁ—faée memory cell.
Generating and C oning Toxi n Pol ypeptides, or
Conj ugat es Cont ai ni ng Toxi n Pol ypeptides 2. Production
of Conjugates Containing Fu '%on Protei ns and
Expression Systens a. PlasntdS and host cells for
expression i. Bacterial cell expression systens ii.
I nsect cell expression systens iii. Yeast cell
expression systens iv. Plant cell expression systensv.
Manmal i an cel |l expression systens b. Purification 3.
Production of chem cal conjugates H Methods to
I ncrease Production of RIP Pol ypeptides, or Conjugates
t hereof Additional Methods to |Increase Protein
Production I. In vitro and In vivo Assays to neasure
act|V|ty of tOXI ns or conJ ugates thereof 1. In V|tro
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brom de. Exenplary assays to assess the activity of a

RI P pol ypepti de, such as a nodified SAl pol ypeptide,
w@eoosoTj2emat es t hereof are set forth herei n orPCT/CA2007/002287

described in Exanples 2 and 5. As used herein, an

active fragment (used interchangeably with an active

[0044POr t i OMheRffora, & Xdgharh ®3cRbEL fEStuRe ik ToAUTRIH fof INBItIAGprédtamming of

act|V|ty, SUCh as a toxjc act|V|ty, or a catal tIC

any roy: pf PREPTY eliscuhiclepan iBglude |"éasﬁft§’6%9r?'6‘"’@9taéﬁt';ft‘$ec%)ﬁww cells or

one-titfel prografinddtI® Bht fuak rﬁ&ﬁér@%el@ o&8 hﬂ)ﬂﬁon@ﬂﬂefprr@glﬁiﬂﬁia@e and
that retain toxin activ nmodi fied t

mask Hiegrameey memeyisBgwarh 59“?%@(?%'“‘1?9 ARy RLdack ?‘ﬁ’é"t Block 110 for
execdiﬂﬁb ltM§ felatarg 0B tHe prosdrt dﬁ%nt@omﬂé fpkdgaém%bkoﬁﬁfeﬁﬁu%jprowdes

I n, variant toxin SucC as varil ant
PhysieR BECLTN NSO INELT Pol PROTTRE b aa 3 cBPotihs Mesi 44 SRdicaR be
used tDlotiCBUGRY IR bl orStirle pEdgrarafabeews whiéAmaaNbe H6Bh&d to be
formof that polypeptide that differs froma

i s
de“”ﬁX?@H%hSée¥6Wn1 and includes allelic and/or species

vari an ti des encoded riants
0045} o) o Raterhing BRFBUeS InSooiaIoat FEUses T0 Wil idlude mask
progréMaiagRScinclit Bldthaptd CoRIPIEdSH led 6l Wbﬁinné/adrla@mrﬁancaw iHEiBiting

t hose that cg tain del etion, replacenment dditio

progra;pming ¢f @y @niduseTRpRPRLa!s cgnig ?ﬂ’t‘?rﬁté""?ed\r?rwefd?{‘ﬁgf"’ef of
wordlmé@rleel’fblrcﬁmbloexaWbﬁpllééai pragiagriihg S&ltagenwiotléiepddmaw the

proorar ek Ut BoEha G Bl PSRTorE B GS s i Mo Qe votiage
to a |l Meffdctind iorOrﬁdLIch@ ﬁfﬁgﬂaﬁfﬁmﬁg ot ianti-Sele rh@hbly den ifSEdriabk

c_or ecj esvari tlons ereof .
ProgTgERBIECEs o p ep ah et POHISPrPEM e B Shop Ty Sipls dIIRE 41 2nd 12
ilustratetexbmplderbodifhts Bf tHeFrogrdnalbek SdcuithbRraabi vel y. As
used herein, species variants refer to variants in

[0046 Ol ypemiglﬁlem &’d’@ﬁ@cﬂ Ufab&afneﬁt a E\Vtﬁﬂu rﬂémofyﬂﬁllruﬁ bR@ram lock circuit,
scheri

er ent b cteri su ia and
accorgp 4P AmOR MR A! HEREr SR VP BIcHYEH BRFEn St RolRges the same
circuiMsio¢katdsamdwhlin fHeCHydrio snentidr g o0enbigus e fHybke nﬁe’iﬁ@*y 200 includes a

e 8555505 S3085% DR P B0 IBE o e oL YRRk o nc

high voitdgé bwiedh @it 2. FRdrafdrityng c‘oamgedeq@dbry@mptt Ibﬁb%k @A alense

ampllt%'l C‘y’ﬁléli)ﬁbgléayel rH)? ﬁéﬁrﬂ:]_ gg}peytaﬁ% ngt[yrg%/?rgtg{)ntthaq, @gfent embodiment. The

memqwlaprag @02 de:ludaﬁ rdswe/endaecanmpﬁ eithegamg tadd erreemory cells such as the

tiof at ed ﬁ ;t dffgé'ﬂomthijatve\m
ant- Lﬂ%‘r‘dﬂe?‘%fc& ?rF'E)‘iYi’” IFIgYRR AALY BRVIL? BRFLIPW O PR Felys
conn&l:tégi tard iespedtinewdrdline JE 4@ rgat capreither e meblabtdg&arhmeﬁ hanng

seque nt rote ns
rabricB{ iy & RSN R e e s B B PE arve) Syl 214 5wl =
wordlitle Soltagk vmnea&edlmezoiﬂmmamn (Whege pas hih Hikdur valtibigvédtyr than 0)
t onmpar t.0 an reference
when 3615l ol L BoetiSe Rl SREREY Hghel e P ROA-Adlend
Row_pdot[eli n. For purposes herein, an unnodified R P
pol ypeptide includes the R P pol ypepti de al one, or an

[0047Rct i ve Wordiimeviitagh &Véois, cootroldrijyugtt esltage sivitcm cinguite212 that

recei\)é’g 0910 hgpgﬁhérg)eofsﬂl(/%?&Hrg\éestFgWhpr&,ggz c\ﬁgmnﬁ%vcﬁgge VPP. High

VOltageeﬁf\hethb ctreuia2 120Nl gepe VE- witfal/DRds respenee tonafinst state of selection
nodi fications in primary segyence conpared to a
reference starting protein “unnodi fi ed pol ypepti de,
such as a w | dtype pol ypeptide, or other starting RIP
pol ypeptide including allelic variants, of a
particul ar species and other variants. The
nodi fication or nutation alters toxicity (i.e., the
ability to alter nmetabolismor gene expression in the
cell, regulate or alter protein synthesis, inhibit
proliferation, kill the cell or otherw se
detrinentally affect the cell). Hence a nodified or
nut ant R P contalns nutatlons |ncluding I nsertions
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Appl. Math. 2 : 482 (1981)). Briefly, a GAP program
defines simlarity as the nunber of aligned synbols

W@ poos/0772mucl eot i des or ami no aci ds) whi ch are BCTCA2107/002287
di vided by the total nunber of synbols in the shorter
of the two sequences. Default paranmeters for the GAP

signaPSEIY AN WHIaTtive vwl/u Wﬂh v@@ maewméy 1€ BPSIdte '@‘séléé‘tlon signal
contai ni ng a val for identitiesand O fo

SEL. THORS PRISPRR Y HEehc r@ﬁ? SEeTRURR SrhesteRaHTeR Rfe the second
state aﬁﬂ %k%wg%n a-?lgrorg];Mh@i?mg%gfbilol?;@?elrl@rex&ﬂ% (tl@&@r)n tAs
escri be C z an 0

Prograspgyng op & rﬁ*&"’é Brogtany &CDEPECU'M?‘%%% W'@%S ﬁHH%”&a&'Ica”y
enabl B¢ SERY srBgaatibeiatirsuit, blduR- 218 Hdc ide8 rﬁé&7p9bgra('n?ﬁab$e lﬁnﬂlbﬂbtrh’uuts for
di of ﬁ 0 for eachggag and an addi ti onal enalt%

isablingcthe HAEsBINMING wllage gipeh Wrihe es%seﬂberﬁmmﬁ Fslides sk
progré@pbleAfand®Besls 286 ahd 218 b@nrteerd@ in ipd &Mel thhe VI RSN § valtage

a reference pol tide

ri son bhet en ate
drop SRR IR RaISEE| 8 e Gt iofam AR oRioTA:1ods SaTdred sk
progréraaebleaaa/gteﬂleat tr@raﬁlsth2znteﬁrﬁ;tweam PRIEestnt ABBHINidN€The gate
e (0] enc

to 100%r el
termingd P bAET\ MO HENTARG AT lor ST B opIeTis 2 resgective

wordlinBdasgidwreinFigurée 1f Aed sduied terramalsrof Fm;asﬁ @Fogrammable transistors

e i cation pose test and r
216, S 24258 coR B RipecaIeliee Sam B BRTiEndP B e pBRistor 224.
Grouthngarssisttvezr4lsiaiés &s an éRamivg cpéuitlidPprogfana iBck @irdi Z190.
in the test polypeptide differs fromthat of the

[0048] ef er emhe mkwmhﬂmle Gansidters zuenmaramr& Wwillkither have a

| t des
chanrGhfaidl PrErRaweSE in SFn PBo ShEe el Y Aabsetica st ashame
regiorf. argavdrllirdi colupieldud ednasqurogrbmnerue trandittrgbined wittha channel,
am no, aci d se ust er ed t(n one or

such GBSk Beal DA B PSP AdC) S AGTHOATRS (004 RESRAKTRORY Sols
Iockeafrbmvmthprogrammed.Wny%rdlmel’tm)u@leddo élnﬁéskrpﬁdS@remmable tranS|stor

formeggg ﬁ] Ergatrﬁm@?/ §U% /a%qm%glté %)y@)rejn@aglg rasglgﬁég?é IS conS|dered tobea
row of meefoty cHlis tioat atke peigrardablal Thdwmetieartdm afrolighwhioly b ramming of

85- 909 I hould b
a rowich Elnark 8818 Wewsgou'La 2 he Qe LZ?Znétnguset °
h high | | d
1004901 0y NP RIRURER G S R elo i e 5o AT ERE BRah Eeraimes
durin@fabdcat®nibydeasit mogiat‘dmahg tHeembisk mrsgr‘asubaﬂl@l’rbnﬁi;tbgs of the program
i i cal " t ext
ook LY RECA1P- SRl dise FETRen e o8 SuEbi By -

programaipetatios eSEif wilkiohtroldagh astage swicit blrcuﬁszms‘xedrlheY/WLrto tlee VPP

vorage Byl e 8 2B Bl b nMo SRpItARe R G g aove s

respepih@peordineowitWivattte VPErleysl rrptespxmsbeo an ra,ctnRI d&coded row address

- | v [ ent i
signaf BUREBERE it kel S0 PEPEM R iBA R ks s TRbE 60
connett Hel spyrce teevingledf axk prdgyarcoaplertedsistorad1é2t8dinti22d to VSS.
r rei odu tion. by
Any VB2 ShBRIA BB 0 8 AR o By LB B pane
regionrsuiblods mask exqaraseablertensisteir 2481t wiph tUry et to deuplSWML to VSS
d
throug{FPtthg ﬁe@é (ﬁg}é’%hé&g# @%‘ﬁgl&%qu\%l gf Yt Jé IIrl tﬂbé?\otféjl%dﬁgd 'Y voltage
expreSS|ng proteins encoded ?y cl oned DNA. As used
herein, "increased yield" % ers to the anount of a
R P produced, such as ng/1 or absolute amount, wth
reference to the anount of a RI P produced in the
presence of a RIP inhibitor conpared to in the absence
of the RIP inhibitor. As used herein, "isolated" wth
reference to cells refers to the separation of a cell
colony of cells, or population of cells away from
ot her cell col onies or populations of cells. Isolation
can be effected by any procedure which separates
ceIIs such as platlng condltlons purlflcatlon
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cells that were not stinulated. Typically, such cells

secrete or produce or upregul ate expression of soluble
w@eoosei24sur f ace- bound peptide or pol ypepti de PCT/CA2007/002287

medi ators, such as inflammtory or other inmune

medi ators, for exanple, cytokines, chenokines or other

level |ﬁ§1ﬁﬂ%|§ﬁt|foﬂ"@r§§r%ﬂﬁﬁiﬁg Bﬁ?b?ﬂh@%nﬂffusfeerﬁérﬂbﬁf Sl fiethenmory array 202.
expressi on or production is c?reater t han priof

whi
On the @ttgelr ,hﬁmi éftthglyPPA@rlvggé{@rﬁ@,eéq; pouPle t@rqg@{aﬁlﬁ@rogmable transistor

havmé ﬂB Rh8nrie? réyfioh, §8EH admAdk PebgrdrBmBEicRRNYBRP 21 6leho &fnductlon path to
rtion thereof that binds to a targeted cell

VSS 'Blf‘h’ fedg Therelpre dhe a%tt]quﬁé*ee'?%éS't%‘FOW‘SPtPG\R%H‘eb\{PP driven wordine

can bk @?cﬁjrétﬁhdea%tsl\ﬂﬁvﬁé}ﬁéﬁ@%t thé VIR 180é1l Tige B@YFEM 1otk @MYuit block 210
ent that facilitates internalization of the targeted

uses g egpyck meppanis foriagtomaficalhelackingarow frARPing yrgrammed by

adjus@tPoaN trdm Q?JrégréMﬁfrﬁ’gcﬁbltbgé fVePlo-a -8R e Mg ivBkadSlevel during
can i ncl ude any (épe ptide, or portion_thereof, that

Prograinig- N8 1891 | 'Sd@PP'[Ff "i‘eeer@ﬁ?’&ire”bqo"&@?’?tlﬂfg}e WP%@HU'O%C"CU”
block 2809 as the pol ypeptide is internalized by the cell
followi ng binding to the cell surface nol ecul e. For

[00s0pXanpl ®urihgagehd beerdBoreHEM wilnse sictBe IdWogRIEveN & disable program

t b es h factor tok
lock crRBLBREEY. R inaSees Bas Hh Sest 415a,Rad ppEiaiont AS disptiausly
mentuauﬁaj fahQﬁ)ﬁoM]@ffﬁsﬁ prdtrbmbrbRahaster iebieradisier 2208 pEdided for locking
all ro Tu her ei ; chenpki ne receﬁ‘ta 'i refer t rec‘eﬁtor |
Wt m%’B@%’u%rfaé 02,79, PEIpg programmed.: I giogrammes 82:'88:“ # Aghanne

reg:om”erraheleto@fzzz el shenelidang disamarby VL mwatds VSS aB&oon as VWL is

ort it into a cell beari 0 These
arver] 4 RIBE) S BISETaN P T {S31urE RO 6 oA e EReRG of !
rows by mabK ptdgeinmiding’dERd\e aadlsiEsERMRad 6F Mbdkclto§réming all the mask

I.nes. bind and fhe rece tors (CCRI -1Q, including

pfogftﬁﬁsg%émsmeyue%d Rrae I®ermoki nes bind, and any
ot her receptors to which any chenoki ne speC|f|caIIy
bi nds and facilitates internalization of a |inked

arget e sSe ereln a che tor .
wos} 7 9 A STy Meted, BRI nifu iRt Firgidis Rdn program
lock c&ptﬂa’cblbck:mo yarbbenchaskt prograzhemi)k) meluneoeomma cxbllanﬁela’edubn Figure
1 er na

122 i e o eRP B LA mAghe SO s BT Seb A1 e B A yre 11
Mask pooghmeaple trerisiste 21Butasardfa|nwég|bm @80 edsdudce @gion 232, an optional

cnan BT 4ERE(7 44 8t BRsVMASTEARRRERouPeh il i Butis mask

progréramiey, dnsistod21&caraipatoreed ith aar witthauit Itl‘mgo;itbeal channel reguon 234,

rnalization aof a li dcotalnln S|on
suh (g} §eRs @i 8Redl B s TR ReehrL Y3l EReR A aho source
regiora232. Fodilaxgth ofo;ftloaglrrmahseltrb@o:e234 san beygeats thdreor less than the

leng”ﬁ%ﬁo@%ﬁ% rtg§ %3%5 to one or nore chenokine receptors

fnalization of any linked targeted

gent cat n r rtlons of a
[0052 pe&qq.lggtl btg Lsc é&% cﬁéh@%ﬁ%@]{ %fra% aI{% aé% mas{< H‘[ﬂgrergmable
transuetbf ed:ask\peogramma’mm tn@stsmoro?ﬂ@ has andraim repiem2uR meupled to WLn, a
|
sourc% g‘?ﬁ‘g’igﬁnz&%”{&?ﬁ@gﬁ 14% Lg)gp%d t(% pha(gﬁarb %[g%% IggMaBQ%nc;v%rlymg a
chanrfef gagiasvnot $ht>M@dJ ang ca)tleyalotfmsion g iads. laihe mreemt@@bfoorment the
sourcé %dloﬂfm 2] él’édt%lly?‘eanﬁefctetdhg VA §Fic°h th?ﬁﬁér?ﬁG%%%'vQﬁ & the high
hereirn or known to those o In the art
chenoki ne recept or targetlna agent i ncludes all of the
pepti des characterized and desi gnated as chenoki nes,
whi ch include, but are not limted to, classes
descri bed herein, and truncated versions and portions
thereof that are sufficient to direct a |inked
targeted agent to a cell surface receptor or protein
to which the full-length chenoki ne specifically binds
and to facilitate or enable internalization by the
cell on which the receptor or protein is present. As
used herein, the tern1 cytoklne refers to
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of am no acids. Exenplary non-natural am no acids are

known to those of skill in the art. As used herein,
woe@Bor72er plasmd refers to discrete el enment sPeTian20ar/@02287

used to introduce heterol ogous DNA into cells for

ei ther expression of the heterol ogous DNA or for

logic Ife%ﬂd‘uﬁﬁé b?)?od?famhhr@g SHBRS, V\ﬂ!rﬁ% %9&9&‘&) BBt tl%bﬁtfdrﬂa%\ffusnon

use of such vectors and plasmds are wel
area 24{3@3 inslusied surigg mask groararamiia: Ondle gtheg harg. & the optlonal diffusion

area £4635 SR dur g%ﬁlctaﬁoﬁ WﬁerP\W%%%ﬁ nBYerMY Cupldab &iss tﬂqu@h mask
is transcribed into and translated into peptid

prograypmapiegtangistor 24P. BPQ)@@!OH@ diffysiqrharen 248 5 Qﬁ:‘ﬂ@!uﬁ%d or Om'tted

from tHBlsbYRE ré |9Nh@@ﬁ@f€a@ JPNBm tRE BFAS fdgiih 240 in AhotRé} alternate mask
appropri ate eukaryotic host cell or organismis

progranaing teehniqyss 20 @eliansa! centagt Bfvia ¢RANAEIGAR. Cande ferped between the

wordIRE =8k @falﬁ%ﬁﬁﬁ?m OF8E B Tock G BEIRSSpYRGRE Few 6m9|fr%np$elng
expr essi n fragments that are in Oﬁgratlve i nkage

progr@mm@dr%P@ﬁ%ﬂ?%sﬁaD Spbenal canja¢ Orﬁé”aliW'HJ yethersagieotitec
mcluo‘irrba{%e%bﬁor?éﬂﬁmklgn‘éfreaeﬁae‘:t' ng expression of such DNA
f ragment s. an expression vector refers to a

0053T econb'mélﬁe\%\lﬁl)%mﬂgée@ RASKk be’g?amﬁl%heé}ﬁwlcﬂJepéfm&hg &

reconbi nant virus or other vector t
Om'tt'P%?F QH[Rﬁql gifusinp @r%a@rﬂﬂ’Qﬂﬂ“?%f%thﬁé@iSkdﬁvgfamff@!ﬂ fransistor 218,

while BPERDHEIUhaRhel r8G08 hRRR BrdgiimmMREeid R GntodPaRsHisd q-,nthe mask
vectors are well known to those of skill in the art

Prograpmapledrangistar¥d8e that are replicable in eukaryotic
cells and/or prokaryotic cells and those that remain
[0054kpi somdiNeRFoXam 1Pt @Gk PEFIBHTE! t Wil PRGN BropramyBing pk locked rows,

whereA§ ldd;ﬁ@&j rovt R&s é@fnmbltl’Wr@w?%V HERCS PHRHEEgrE A A UrRG fabrication to
ression of_ a g&gp tide refers to a sequence that,

d'reCth hergerse MAGt ‘i’rUﬁ” L lnptoavRitage tevahigeBieqtiy faspregramming the

anti-fiseSHEMBALcelfRMbcoRimf i GRS tHeR BmBBLMTRAPbI tHE invBRtioH atb program lock
herein, the term™ exgressn on control sequences"” refers

circuitig Cﬂrﬂftﬂué?%toéﬁ’ﬁﬂ'@éa% 9 eeltegRewilcBfilcdt e t he expr essi on
of a nucleic_acid sequence éo which it is operatively

[0055)'j nked.m'98kpr 3457 BIRCE BiErAT © %HXF@’Wo’B%mBWéN'Hb 3 Rfewm lock

circuil, bbdR€ling @o anditbéer erhiSodnaibet &W;ﬂ@@@t%@ﬁtldmﬁyﬁﬁ@h@mr@tim
cont r ol uences cgg%r ol and, r

e
includBR QU IS 7 0k i S CVEr Sk lack 308, igh valgge switcn
circuit2n2 &idowéreiink Ga@HeiRcfts 218 Row R XIRSFiIFIfemE9IR00@F Figure 11. The

nces, i ncl ude riate. pronoters
prograi agkcirat 307 uresa ogicebaiicaingtaetinsitie foR0GdiRg isdigh voltage
switcH tirdRiit,30AT4nd mare‘ spetficalfy, Borron mgnvelm‘g@csmgh GREGY 212 to drive VWL

nal s r jntrons, and i nt.enance of the
o B Sefbpcntins VB itgevan BRlRUREINPHGes or pporamming
The pP&Jraitiodk daeit 302 fiRidas aaeried of rh@smﬁb&anﬁﬁwb@trmmt circuits 3086,

cach B0 PRURERIS S IRIPESIE AT Fp BRI OAUR Ia 808 3grugricgysional ne

prechb.‘gw:m&bw ] ] @Sameruveprd@tl@gm 31EEEZach¢nésIRCdr@g1§ﬁhrﬂaiblé3lhﬁlﬁﬁ clréuit 306

. ect OS|tlve | one t hose OSt
neludgs B R aHe P ERe 31 5t TP RSV BRiP fasseerive
wordlinBosid areblitplt cheected h(SthlergaWd)f(}hp-@hM&(Hl puill @@Bcth@tlng tranS|stor

r o ated and i nuc ei c ac
316, et R Bl 08 s guitoeant e SBHR E85enedieR duffolbine voo
to ovargdausigeal dine SELL @Mwhzdri thp oatpehyf areask ptogtmnnndblatlmmﬂler Bt is at
the parental cell since there can be nutations that
occur during replication. Sath progeny are included
when the term "host cell" is used. As used herein,
secretion signal refers to a peptide region within the
precursor protein that directs secretion of the
precursor protein fromthe cytoplasm of the host into
the periplasm c space or into the extracellular growth
medi um Such signals can be either at the am no
term nus or carboxy termnus of the precursor protein.
The preferred secretion signal is linked to the am no
tern1nus and can be heterologous to the proteln to
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4-d] -pyrimdine (4-APP), to nodul ate the sel ection of
RIP toxins and to increase the high-yield production

W@ bh@seoR40 Al so provi ded are |igand-toxin conj UPEI/€82007/002287
containing all or part of a nodified RIP sufficient to
exert toxic activity, for exanple, any provided

the loas@t lbveil ey sek@pbeduprdid & @r‘iasR|pR§‘grarﬁﬁﬁbIéQH‘llémB¢$ which has
contai ning nodi fied Rl Ps, exhibit s toxic

been sk PERArATEMEA 40, PRFTRIS 352 AR aljlEW@Q%%‘M'E;PP&PBS'S‘F@BI‘%P%?HOW of
memdty @EMCibeHerl framvbBiig Prayresmican t hereof. The increased
yreld is associated wth |ess inherent toxicity and/or

[0056] nhl bl tThe ma4¥teracdu omcw 308 indludedBFhask programhnedit inverter 318

ed in |nbelow Rl P Xi ns that

naving 18 fpLECRRe s g CPR A £ Sl Qublef b hectitk P anatier Ul up

transuQMkaZ?Qﬁhiﬁ |ar¢dnmgmé<cardmﬁdamy fd PerarRl pENdp ramiAdrs 316 WIth
resu 1 N

[ ot esis In
respeRy VOB SRR S i 1 Yo gian RO RISl b picath i the same
as madkiprogray il rlﬂééteﬁ‘l@klafriﬁgmﬁr zzmsr.ogrces 11 Someovdrit$e signal line
n att eukKar Otl C

however, and
prechaianacyh3 1 15 shsedlialy an 11sting; siep i gnsistion obRighang! transistor 322
and ab-ganheXiahsisvdrizeh séb(é'llybjohﬁedl\t/léd( bétwegn MDEAESY ZSSembdicontrolled by
cro

sngnalifgék/é#ues %g&gﬁrﬁ %ﬂglgt%gpségn(bfgeblgyg gﬁmﬁ&?%{@tvﬂ'écan be a regular
n-chaBB384raB}istor its, re&hén@r}ﬁé@ﬁ@h@iﬁe(D)btvﬁe‘HSSElamZW élhtﬂ/SSOTnethe present

yjeld roteln oducti on
embo L b g R e ek SHAE BT PRlE 56 et Ghogtppgclude or
omit alf@tﬁhalhmtahn@fregjb@ kaloptidriet diffusien kegiyrad The BoStide Qig||c5312 includes

a NAYR B8t A S DR Bt BEoMBsefes T Ra g 8 Lo e pécon ierting

input fair Fiscei\m'ig senlcugatr@o%mmtoam NANBIg2ss |s®blﬁné£tgﬂ wathk Yhput of high
or e,. sever . .

votedB v e 7 T Ben pree fesefved et el e orbagmpnt of Figure 11
Th

10057 P TG PTG RLbiogr AR st S i By owgy ndhe HEpeSht

embotim@rm ifassumeed it the rootpeit pf ox@erntmlaglbmz aethatHigteloyicl IMI will

causq 808 oB o BARRGMEr whit P Dat e plle P B caec P 6 b8

couplsdifd V‘MLeBELc’mmmcb theflow dogidilel@ to kb @ié MDD i WL @ialihg a read

overal Bk LA i AR 2B AT R

operatiop?@dss setpo G&slbwnogmtelvbl ddmag facetd opdadaﬁorhamd sgt ©@\ihe high logic

evel Gt iobE8tantnind BiprBi ¢ Reresie. BpiniglRrast? HBBER onRgytout of
overrideldgic 312 witl berat tref lnigle Idgnﬂemu lmrlr@fa prlmgretrm)&perab@glﬂmllﬁsjdnven
t t
o theSjorgbE el B ok bicBet BT Ainht 24 ey ST Sy o e tow
logic IHedzllasdt i§ onwtdoeplpd ¢l WEEi Diis (eﬁablesx bvandearogw"llﬂug a¢spond to SEL,
whlch '% re%osf H)Dtﬁg:ﬂ q% [o] gr es?'&%?r%r mE r B“tehoeué?(itgfz L9 |8%Ié)%ic;},712 will
chanwtbelne Iomduglblle)/lel BWVL safrivepyd VBP Bntiha smj;aitatWo&lmi@is driven to VPP
via itsg\%%ﬁl%é rlléJ)g((‘l ? hcuﬁtrh? l? %Set r%néekeﬁr)ég r{?ren'{srﬁé Q &8%?% @Zﬁ:o&@eﬁ éo the
driverBvorti(imEB)rpaskgBogractnedd talopedté ss awlorroal istarten fiiryocking the

corre B 36 P SAF o0 Y8 BB e ho VR liphSiublSre. pow sEL_ov
Purif., 39:189-198). In botg systens, the resulting
protein remai ns intracell ul ?7in association with
i ncl usi on bodi es and requires de- and renaturation
procedures upon purification (Barth et al. (2000) App
Environ. M crobiol, 66:1572-1579). O her induction
systens al so have been used. For exanple, the gene for
the Mrablis Antiviral Protein (MAP) has been
expressed under the control of a tenperature-regul ated
pronot er whereby expression of the MAP gene is induced
by elevating the culture tenperature from 30 to 420C
at the Iog phase of \ 88-10992. Crten even u3|ng such

o e ' ~~ N o e N a 1. .
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et al. (2003) J Biol. Chem, 278:4813-4820). Moreover,
sone RIPs release nore than one adeni ne residue from

WO pivesTies (Barbieri et al. (1992) Bi ochem J PCRBA21by/002287
act on RNA species other than ribosomal RNA, including
viral RNAs, or also act on poly(A) and on DNA

will b Basehitethe Bih ®gic 1648 Hhprebgforting tRe dutbdtdof oBeirip eogid 32 to rise to
,é}gf(i FEBS Lett., 382:309; Picard et al. (2005] J
the higj m, 280:20069-20075). Additionally several
end

ooss 52 192 B551 BIRREh o Bl b i BB o

voltagstewatah IcﬁcmﬁlUdSGMpldshNWIt_&@VDllDewhmﬁGs waﬁdﬂerﬁlIy |<b\{n®o whibitlprogramming of
nt t he .nos cel. e U et, a

the arlgfios mriery saor D% e nFBHER 14 nS s rpreiior 24 o

presehedblart indine Cegistanteemehlys, isserectéd fdsharshi lesistande valvie ebctive for

o35 s VeI G52 LU 5 Sy ShBapags e o

Thosd $tditddkin tied aril/vglzL(srﬂg%éndl\Eﬂwai thEi@VéreWB‘feiréhé Idessible M@dic configurations of
overrighidal ¢1AMED 25 2R LSe P et st o BhNDigate 5 30)
10059} c o el & 061 R ARt pOREo braiicindile rupry 14 o

318 showdn ot IFlgureaKSt iThodd sdlledlic theast studd o fantiliamwitadhé dlustrated inverter

evouf RBHERAE ARt § GaaPTRRSSlor 330 Baf Rty alnaltsengptor 352
havmgla co(’rﬂﬁ)cﬂﬂpolﬂllanh@,atém fbﬂﬂa&eﬂz@@ﬁnplﬁ%awal &t”. Bhe squ2€O3)d drain

27 13-4820;, P
termingis b s SR 2% AL 3P2 R0 Beind g 30 BByidelA ol sjona our.
In theairesdﬁEBﬁibbelt’rte,nt where tﬂnéﬁro@iamﬂ\ﬂ@%olta@e istpositipe,ahy nRihBanel

vons PR AU B3 PR RETEABEBR RSB Pryo

durmg;tabhcaﬁ@nf b the oypicosledhapnel degidon 856 (sflnd:lwdemﬁ)enonverter 314 will couple

“out” %ﬁ&%%ﬁ%oi{‘ht&%{gﬁ‘ou’b% fogucrl%\%*ﬂ‘%ggr%gﬁ ual’r5|n§ on |tFﬁ8{respond|ng pull up

transigtoh Bb6.tTHhecdisbudeanf th@mptmriaychameeltreglhlnQISWpoeyeda;Seut from being

couplG YIB! fioAEh KELSN ) BoERUELABLLO 0 Bholi BN Y LG oft. 1t

oX1 NS aré
notedttiyati pial toyprograimmdieg bhe réddodeaatidny thefwdrdlinassare Betrto VSS, therefore

the puﬁﬁ?prﬁpe%qisgsrt]é’régﬁ§%?e0tnﬂﬁg§9ééc§ag§§%fﬁve"r%?§?& ,gPSrﬁ %%Lhé%hnlogic
level mﬁquteiﬁb@datamﬂbmullmbdmdls(oPémMUeallca\Ped t6 2106t19t tAdbigh logic level

if the Eﬁtﬁ'ﬁgl c]hoa%bgﬂjegno%gﬁssjo?ﬁ%rt?r%ﬁn?lo Yed f¥|p$ ﬁelgglecﬁ) gvogcﬁpﬁl n

ude not ed to | an

[0060E§lpo|r Yﬁhgh gg%@%t%?%nﬁt%)d@%ﬁgﬁg% %ro%rg%%alb% "rJ‘IVerters 314§nd 318

are replased with dorrPAFVERRRs, land tHRABUIIRP tm@s&rs BAE’be:pome mask

progr%ﬁfﬁ%é!@ A%Qg%?"$$ i@rtl 4 f%ﬁgﬁ%dlfqusﬁb%ﬁ)géé%rfgw cHar?nel regions

such a%thos’sshowmnﬁwreaﬂ paaniti12b,| canibe, intleded i qmlttedwm mask
progr&ﬁlﬁhﬂ‘gj pi'enE@ qﬁ:%k dggq‘['gﬁ\qda%@r %:tha | Ie sflidd18 hal\\/’?tﬁ> “anbptional

rmm)rc rln, trichosant
channpAFegggm ortdiffusiarkares will logk ltsegormsponq!mq; tqvnfroﬂtgmgmrpgrammed since

it can%ﬁsﬁbahe lofAS B@fd &-SeL @w.naéwns@ t@the&)m'véiraf the/ Bfedtéd

Ps include, but aré not [imted to, volkensin,
W°“”PPC|n Shiga toxin, nigrin- CIP 29, abrin, vircunmn,
nndeCC|n, ebulitin-a, ebul i tj,n- b, ebultin-g, and

porrectin. Cenerally, the A-chain, or an active
fragment thereof, is sufficient for the enzymatic
activity of type Il RIPs. The discussion of various

RI P toxin polypeptides is not neant to limt the scope
of the enbodi nents provided. It is understood that any

RI P pol ypepti de known to one of skill in the art, or
subsequently identified hereto, is contenplated in the
nmet hods provided herein. Those of skill in the art are

famliar with the identification and functional
characterlzatlon of RIPtOX| ns. A|ISt of exenpl ary

—~O~ " - o o o o L e~ 1 P~
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protein and, by virtue of the nodification, the RIP
toxin has an altered activity, such as analtered toxic
W@ewse72yo or ot her activity, conpared to the sSPEF/CANY7/002287

RIP toxin. Cenerally, the toxicity of the nodified RIP

pol ypeptide is reduced. In sone exanples, the nodified
(0061 P PolTyaepsdrde bdeaicuft 'eﬁfﬂ)otii'ﬁnénl?sestﬁmrﬁﬁtpl es!'”ﬂ BRE$3 are

erein exhibits no toxic activity. I ca however ,
effectiye fgyareyandinRarcigetainrogansghg ahmaek Pfﬁ’éfaéfﬂiﬂe Fowyse0frmati-fuse
mem %e’ﬂs w&Neq/erE’%r aé ﬁca%o/hs \JdQe/l‘?e s%@ﬁty@réhuﬂé&’@nté&%aﬁgr@permg of
70% 80% % or 0% of the toxic activity

the CQ,d@n%ﬁ%ﬂe@dﬂ th@ "&a% RFQQ@WW%MWW ¢dls capseceur. b the program lock

circuie Mk 48RERoW Befe8Rd, oPMerd i9 nb'b@odr@ﬁt%éke&rcﬁﬂh%lﬁblec resulting in the
act|V|E%§§con jugat es containi ng such nodified toxins

code p@iRg {0 |t@"ﬁ’élh §60qe§$fgl9!?r0§'j§§'ﬁnlﬂ9 dherhese shaulg kg gome indication

to the§§8th{ bitfle luBerkthb th Gaféfstér’eﬁ i edShBee8ebls afe rﬁ@iohger valid. This
upon internalization of the coqjugate For exanpl e

can be gloge Sy iNBENG & Iepst ane 36@1'@%" Ce HWJ”LRj A0 EusedneaP| qeijs H'th'” the
hybrid®dionegr&) P toxin can be used in nmethods of treating
vari ous di'seases or disorders by targeting one or nore

[0062fel I's Eigupenylish bRBR dRbrane bl & hitheoh¥@dn é’tréyh%vﬁ‘t‘gsﬁase
process. Such nodified toxins also can’'be used in

progr%mglesstetgs aXBY which previdasHilRast Rpsialig tilscopiesponding to each row
of theQ@Bh&l@t'iatrﬁﬁy bhﬁy elfﬁe, at'l&féf Srbé/st@f‘u'@,tﬂlﬂ i§' el A the/sfhéltime a row of data

tein produc Candi date RIP Proteins or
s reaebtﬂ 'ua'a@tséhemelrdébpf @@rﬁétaaﬁv;b“d BreEan% 40P dRp the same circuit

e|emd¢ﬂ@§rwrﬁn@@urel1t1 fMewoBy &redy 202 Novi PcREEK alsyRld S Mli0donsisting
karyotic cells they inhibit protein synthesis by

of at '6%?t|°@?§tht'PB%J§8W€§‘ ofteiRaricaliy, ngrajeméwﬁra@géw ra@mﬁrygw"s

conndcdtloSeach wobdReOh ginkrdl8pératiéd, lan§ YSW 8m¥\ast?br%§téiiﬁqed antl fuse
herein are nethods to reduce the toxicity of

memary gells HibjeatethioRPTagisEaae §oagen pIRE interipERYy oruuvntgratrqnp"y will

inheréhifipPddramihé bAti-RI3E rhéhibryickl of BeReatusSday HE2. aﬁéﬁéﬁ‘érﬁajvllwé’n that
ates that enploy RIPs. Included are th

in con
part'ce'ahmy@%tr%%d the oressppadag PraggaTmed Trgnory sell in thes staseprray 402 s
read. &Wo@raﬂrﬁw?eﬁéiﬁtu@%ﬂ%lh indFéQfél t@@l@é @@téﬁ\ of ¥ hdr8Re rodHRds Bsen
h factors, includ |n%% EG-F and ot hers.
tamoqlRd B thetaRy Rlowne iIeRer ioBpie, the Grders baBH neronger bé vald
conj ug reof is produced that exhjbits a reduced

[0063} oxi ci )P‘tr?tq 2 KR Plag e laygit shawsiag @ RiaR ¢ npesRery&rigy 202 and
statusC@rﬁjWﬂm E@bﬁch Ry afrgy bO®inclded 655 trhMsiéter 4rRi-igd hﬁamory cells

| roteins, or co ates thereo
counig i e DesH Ve TesorPp e nacia CbtS Bb8, ac sk Arg@mmabie
one- trfaﬁﬁlstoh@ntemefiﬁé‘m@@ cefis %tﬁibdt@Wdﬂdlbﬁés W%?%@gdi k/\"ﬂ_llﬁ@é'orrespondmg
a nmethod allo

to rovis Deg L e FEFectPLsToRR CaTeraihe BFeabdn GBS Mgt pxids s to be

formethat ar® @mzhaammmg aiok efbﬁeatoh\pedmesa%daé bhslbgo\id t caBRed outline
es or disorders

t here us met hods to ea i sea
50 shogl Pt 4inyPuy Beduey giveuH B G AEeEne grgento e memory
array 502l Mihloactows;sdiessetrecmémeryrmtdwmwf%ﬁ@ds heided stak@array 504

rot.el n, de containin
which R BRtertis o Wit o8 oay 4R 1 BRUENEL dbF Moty ATaHAGR ® simiar o
the metnandaray showndn FjurgBBWHICICDOBHES DleSsarriesmBsK preypihessistd and

re ed a eve in a hos |l due.to
otoct By oY CaghehSrior AFhBe rhodery 2ol Sephe 8Bis & the
proteins are nodified and then under the sane
conditions, are expressed at> hlgher | evel s. Candi date
Rl P protein for selection includes wldtype or variant
forms of a wildtype RIP protein, or active portions
thereof exhibiting toxic activity, including allelic
or species variants and isoforns of a RIP protein that
have not been sel ected by the nmethods herein. Included
anong such RIP proteins are any set forth in Table 3
above, such as any having a sequence of am no acids
set forth in any of SEQID NOS: 5, 89-1 11,
partlcularly the actlve portlon of t he A—chaln of such

. - " Y 4 ~ e
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protei ns does not typically occur, for exanple, due to
cell death. Hence, the nethods provided herein use the

wmoerosmb728@xi city of the starting proteins as aPCT/CA2007/002287
sel ection nethod to select for those nodified forns of
the protein that exhibit |less toxicity to the host

memdi§latrafB02 & ot rERNIreBY TIRXSIaRE SPdy 504 dhilek ¥ cowﬁrlnanon of both mask
expressed proteins are nodified in their primr

progra ARIRNHJCBRE I PragsAEMaRIer RO CAAEAS StRT A s Mgy oells, which

can bé @rﬁtd%mé BE tHYsetuekd in Memokyartdy. 5020 MeRsTBpduRRaRy, tﬁehﬁatus array 504
ressed proteins are npdified via truncation

will 'nS'Hp?l8'953508"%@39@1’?3@3%%%%1?‘@8 sfajug W@%??”isr?@uﬂlﬁgtt%y\ﬂ-'"q and
WL|+3WHn@Ifb ﬁrggdﬁrro@ratnhﬂe@éﬁﬁ Ris8 slteﬂ§§mbﬁ‘?©lryﬁcell|dbuﬁlé8tto pastand WLi+1.

reSS|on S stens ene encaodi n

Thereﬁ%’& tihfeé tgg Dok 'éa%s@&‘scﬁff ﬁ?édasﬁﬂc'?téfj3‘@th®@mqfﬁ'9§§”°a”y

progrbrymebevw\&goiyr@n%r& B8 Sroghamethéd td@orfefhevahaewmg i Rhile by
mol ecul es fromthe transformants and

defauﬁe@ééﬁaé‘r%/meﬁ@(% PR ioh §lat AT A AsgOJRIRE “rtP@nﬁowwé mask

prograMfledtRsm 6 ceIDamkaBbriddA ad He&tAERIyRXEIFaMARbIARemory cells.
addi ti onal agent or agents is added to the sel ection

OO64]TE‘t hod | ﬂwe%rd@énttdeﬁ?rﬁplgugfl%@tth%@tﬁﬁi h@ﬁwd'@cé!lé:doﬂ]talﬁ@ td “{}' and
[ a noadirt) e oxX| n.,.or conj, at e ereo
WL'*éGB lﬁ‘%@/"@a FRANNRLEEICAUSFET e poysllisgn ‘é{?réfl' %\%;} e un-

progra@eiabR. Ha@eyer X bifo e b ipvddraimMind Vitab¥ Be applied tofwordlines WLi+2 or

_copju tethereof For, ample, a RIP inhibito n
wi+fdhb e sogenpending eediral eromemmablestasis giamey ARl wils,
progrhmm\ézﬂ tb etopd &n (vakd statusibn. ft f&aﬁﬂtned@lﬁat&h@ﬁﬂﬂr@&;@hhe’cted to all the

fied. heret can, inactivate. a Rl P tox
S‘at“%’gﬁ’ﬂ?@’ ?fiéés 9@”[‘%%11& ﬁ%tg% ad’PBWed'&ﬂe‘r?yFB ive. fOWBEE?g"P'{)Q the anti-
fuse rAEMBryRId i (el p"rewﬂaemfb@rdgrammuagwwtbbebnltrrhhwbndhné OPhieBefore, in a

surs Qg BB L oL SSATO 2 LIBSSNSENSL, it o mash

programhieli datd ® lﬁ@Batbeh@inOéI&rstétb&if tHeod g8 Berayis®the ti-fogy ®emory

cells GhpSBon 1291207 CopREa ed s pov I5Li+ Lo 1 @8heed ingcdlectcany
progrélinfiablea friradere phoRiNod thna seenast cwllst dfetatud-atraPsIpaeatask

her ei ny RIP. inhibitaor ch as adeni ne or any
progrgrﬁg]egab@wg&fowi% V% ﬂ%@a%%n the met hods herein so

ong asthelnh|b|t r..exhibits an i |b| act
10065 b g ne ERENEAHE WTAGHGH g SEBOkRR A Mot 168 Cah have
rows eXkaai lﬁpgtdnenawe dhy-peefmsmogicelh@h&lleRdrief ithe elis @€ tHewdw is an

fragnent t For | e, 4- APP can be used in .
cloctrcl FBIAsHBEHE ABl AL SEPRRET s it B P e Biel oarammable ant:
fuse membwobemg whbtd oreodf the peltsed theoroweis aodadki prdgraMmed anti-fuse memory

cel. [ 2R @ efiplsoaedtagtns Bv o e enl gy mafio ABlyss il ool

will nétrhatvé e cvethostslingeneskiprograsehetantf-ise atamuﬁmémed/ &M which will

neve e Pieot BRI P aP RGNS P UES AR A BHsIoGA Mg status
memorykrelbha\omg usehlannel tdg&)r&BidectheomormB‘tehEst rabalstnbes is provided by

er det er n its.known
comb{iy iy i pieBlATt PR EraltERadRpt it BROH, L 4w e hybria
memdrii @rrepemblotiment bfiiguteatfta Havaty thé etaRIsFarrayiiddi trostherseards, if the
progrérgelé&feclirgﬁﬁ%é’%sdggﬁgd %ﬁ(%%rr]\' t%r’?rglerfmg{wgr]rd tthgﬁn gr%o\}rong%e is forced onto

deternmi ned by one of skill ?ge art dependi ng on the

host cell chosen. Further, ensure that a RIP

i nhibitor effectively nDduIates sel ection of a

nodi fied RIP toxin or conjugate thereof, a

concentration of RIP inhibitor is chosen such that it

inhibits the toxic activity of the starting protein.

Typically, a concentration of RIP inhibitor is chosen

such that the starting RIP protein retains sone

activity in the presence of the RIP inhibitor, thereby

all owi ng for sonme degree of selective pressure or

rmdul atlon of the Rl P |nh| bltor |n the selection

~ o o e . Y 4 " ~ e~
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Typically, such nodified RIP toxin pol ypeptides, or
conjugates thereof, retain one or nore activities of
wo b@setant i ng or wil dtype form of the protein PCT/€A2007/002287

unnodi fi ed pol ypeptide). For exanple, the nodified RIP
toxin pol ypeptides, or conjugates thereof, retain at

the wér@ﬁﬁés AlthaRauk p Qg%méﬂ/‘hnﬂ#@%m&%@w@%ls 1@&’9 thacb%grglg%ed status

% 50% 60% % 80% 90% 95% or nore activit
bit foréfh% ey Wt‘ia'?% POSEAMHRE aFel"‘tﬁ”aE'tqr%fPf%/ “leo%éer'%&””t%t%%éhe '”Va"d

statusUsTARSI tdrrpoRtingidb it upee rEhddupo! ypepti de, or conj ugate
thereof. Activities of a RIP polypeptide include, but

[0066]ar e NOTFiduréM I8’ droaltcpitite BRA Vidw RDEE dPthd\hyiriy eRshelgseray 500

I de: I d
show @y igheyep YA Mg RIS SRS o BB amory array 500
excepR@dt Yd $tatus lanay 8B4 Giﬁeﬂla&gw war e medified $titus I@h@§3 lsbml NRRAER status

act|V|t,tC|t|naeac Vltﬁ/al@ a%]i vi r al tivit

memaky CeNS Afplatumhariay Ak euplas tPANg, PlertHclly Aragremmeba e / cells of

memd?¢ afra{Bo2 atk électtibdly eddriiminabrf méh@rﬁdeﬂlétTHwefBié:’when a row of
In sone exanpl es, such

0 tide.
clectig |y B eBA B2 M e AE IS £ BEPOTAMEPRG: GO GvPlRel A dosstatus
array 564 Wllfbésgt@bn@éﬁ d)allgivtihelstatils n‘hétﬁorry dé}{ RoGSISd Qﬂhbyova tdpst

cel ared to startl RIP . a
progr %Wﬂ@grq)os@"@o?ﬂ‘% et %tSrﬂ? g]erﬁtﬁtﬁ %?959 ﬁ%‘f 'ﬁfitcat@ that the
correéd’d)ablngi‘rmmhbs @é@rﬁ Qm%ﬂﬂﬁd ahrRabsicecipld reas olpéraﬂéSrﬁ) ft%&ﬁéﬂidlty bit
descri bed above, such

willingple g S BBRyLRE NS CAEsREBIP PR B NGTG 1. For example,

the datéﬂirf m@usmsmtemﬁe@tdtb@ bElogicarsh ﬁf&@éﬂtc@@r@n&t@beM t8be
nuc

RI or ex
progrBTgo Ak aban iy et By bent VU EdRe Fist FPhrRcremBrico gperation
has b8én pérf@Ricd\od the agwBIHicH WeE eqfposé®@td QuRcthtdass Bhericaidbn-zero

and identification of ex ressed RI P pol ypeptides. In
data, §%ﬂt‘5 %rQQrﬁm"é%daé? A ETHBYPRY aé’tﬂ V?él“g toxi n pol ypepti des
rovid e are i ti follown ressi on of .
00678 ¥ oyt SUBHE sMeaErects Thomy F it o1 FRIEV SR gdrapsistor
anti-fuseaneinoy @IS ttae hyg drtey dad>donsiet of bl iof thegmetio@sly shown two-

th | t | es, ified RI.P.t
ransiy 8T Ehice AR GO RerUiS A e At B CoBE S § GTRgponcing
two-trangistos antbfusememdry EellsOAltl‘ioughrH stg@tbeomiryctfwtnfm fhemery cells will

f
ve suft @R R i 67 e S Re FEBATIga (2" BhEst Rgeimmed anifuse
memdr9kyire ptiditenat columinsicag ba uskdPtd eshitor ottier atdnveteBauth @8 the

progrn EBH ot HHEPERy° %W&Eﬁ‘&%@%ﬁ%‘%ﬂﬁ@%? gieY 5Ruc i c
o0ss e 1 "B e Taleae Aol Rsetbarerh M gy eitipgment

combimed Ibbtl”oata$loIROthrbbmnen$tr|IE$ & adtdRing ppedey fefatandeO TRAPrdgeammability

for B s b G B o RV Sime RS R PR ey Bnifuse
array bhubitewttiteculstable e im plentdntationam ytahdartd (HMOSrted:Hmlng wittigut any

addltlé qlﬂ?&%gs@% H}S ﬁ@”ﬁtﬂhaﬁingg 098"\)/0%%@%' de aﬂedofl scwltang ‘elements.

are no any one-or
epl ac d j

o 22 T B0 L5800 1
are seifierthoin qmreto amvits agmogbqgmtatﬂe@t@dmg affilee embodiments of the
inventir. FRWESEAHIF Be aPbar n%ﬁtlta%ﬁe 'sQlﬂ ®in tF\?grtFPﬁéth)é specific details are

sequence, Or any co |nat|09 fer eo Hence

modi fi cations of amino acid“fésidues in a RIP

pol ypeptide, or active fragnent thereof, can be

identified that confer reduced cell toxicity by virtue

of a change to the primary sequence of the

pol ypeptide. The nodification(s) identified in the

sel ection nethod herein in an expressed RIP

pol ypepti de can be made in a correspondi ng position(s)

of any target protein, for exanple, any related

pol ypeptide such as, but not linted to, any allelic,

speC|es truncated or other varlant forntof the

o "~ o o . e .
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For exanpl e, conjugates provided herein include
I i gand-toxins which contain a targeting noiety that
wWhemwd®71240 r ecept ors on specific cells types i nRoi/¢aehorno2287
the i mmune response, including various |eukocyte
subtypes involved in inflamatory di seases. For
not reﬁﬁt?é'ﬁom%rdé}sto Br&AEP G RenPbn LR BtHe? HsUARES, Swé?ltl@%eéiectncal
rein, a targeting noiety can include a |igand at
SthCW@ﬁ@@ﬂ@f@w@ Qﬂ? shewe inclpek diagreacier drepebret t@ﬁb?“é&%&@ invention.
For efdhn 8! oMt dblafts LA BroWcRIde® to%'fhé‘?hé‘é\%b&ﬁhbn@fofm%e
|'eukocyte l'ineage or other tissue residential cells,
inventiofcdessriped berelncare yrapleprepted as  spiare epytine d?aé@ﬁ%r@scwcu't
ﬁ”nwgﬁpgﬁ§§&§bmgm§mmg@§fof cell types that can be targeted
ereln by the conjugates include, but are not limted
| eukocytes including, but not |imted to,

007O}mnocytTé‘§ abgue-ABHIRGE €MOREIMANS S the EwaRIGRRTP JPRARRSLLO be

examFH‘é BnRS ARefdiiRas, 'rﬁo&ﬁca‘tlbﬁs B pidtiatibnPES b efidctedlo thé"ﬁartlcular
iver or alveolar nmacrophages of the |ung, B cel

T

embogdignends by, tosg pﬁg(lﬂnﬁlﬂh%ﬁa wﬁﬁgutcggppglnggtggbw§lchpe of the invention,

wmcha@abnm&eay byiﬁréddué.mscapgshche% hei6toudi ng i nmat ure and
mature dendritic cells and | angerhans cells, mast
cells, natural killer cells, and neutrophlls O her
exanpl es of cell types that can be targeted herein
i nclude, platelets, astrocytes, endothelial cells,
neurons, epithelial cells and adi pose cells. a.
Chenoki nes Provided herein are conjugates whereby the
targeting agent used in the ligandtoxin conjugate is
selected fromthe famly of chenokines. To appreciate
the use of a chenokine as a targeting agent in the
conj ugates herein, an understanding of the function
and interaction of chenokine |ligands and their
receptors is hel pful. The follow ng di scussi on
provi des such background. Chenoki nes are a fam |y of
forty or nore small proteins that typically are
secreted by cells and stinulate the activation and/ or
m gration ("chenotaxis") of nearby responsive cells,
typically I eukocytes, which express cognate chenokine
receptors. Together, chenokines target the entire
spectrum of | eukocyte subtypes; individually each
targets a part of the spectrum Although sone
chenoki nes are constitutive and involved in
honeostati c i rmune responses, many chenoki nes are
termed i nflammatory chenoki nes and are induced from a
wi de variety of cells in response to bacteria
i nfection, viruses and other stinulatory agents.
Chenoki nes have a variety of biological activities.
They were initially isolated by their ability to
stinmul ate | eukocyte mgration and activation.
Chenoki nes, in association wi th adhesion nol ecul es,
recruit subsets of |eukocytes to specific sites of
i nflammation and tissue injury. For exanpl e,
chenoki nes function nmainly as chenpattractants via
stimul ati on of chenoki ne receptors expressed on a
variety of |eukocytes including those in innate
i munity thereby recruiting nonocytes, neutrophils and
ot her effector cells fron1t2§ bl ood to sites of
i nfection or damage, and al's8 those in adaptive
immunity including recruitment of |ynphocytes to sites
of i nmmune reactions. Cenerally, chenokines and
chenoki ne receptor expression are up-regulated in
di sease, with chenoki nes acting in an autocrine or
paracrine manner (d abinski et al. (1995) Int. J. Dev.
Neur oscL, 13:153-65; Furie and Randol ph (1995) Am J.
Pat hol ., 146:1287-301; Benveniste E.N. (1997) J. Mol.
Med., 75:165-73; Schall et al. (1994) Current Biol, 6

865 73 Taub et al . (1994) Ther | munol ., 1:229-46;

-~ 1 " I A PN AN Y 1 g N o e
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gate oxide 32 consists of a thick oxide and a thin
gate oxide such that a portion of the channel |ength
w0 20080vRred by the thick gate oxide and the reP&li/0ANY7/002287
portion of the channel |length is covered by the thin
gate oxide. Generally, the thin gate oxide is a region
What W84i®e@Xxd:de breakdown can occur. The thick gate oxide
edge neeting diffusion region 42 on the other hand,
1. def hyiR®l AEMasaRYMgeiricMNe bR gadh@abhsisthd nidskategrammedl memory
prevented and current between the gate 36 and
cells gifanged iNRWS S SRS ORI ISM%w for a progr ammed
anti-fuse transistor. Wiile the distance that the
g Birls gOélbdﬁcﬁMﬂrb@En%?dﬁi-ﬁ@émhetnlit&y_ ; ebl@geed:h slegtrioally
epends t he nmas rade, the thic xi de portion is
progragRBRBlE 2B Te REAN, & 152 Bt conBseied 1A Pl i g 2
predef8riingdnajoangihdia ghtetodtiegdtrucalréage transi stor formed on
the sane chip. [0010] In this exanple, the diffusion

SO0 AR g B LT
memdri eelpisgiys torinzotedgaties Bifine anchavtet theondaentridady programmable anti-

o BFRNEREH R0 SEPORR T BRSP E BY S g

structane| dachpoask progaimrénkantafusavheendripicek repsesegtit@onxiogie sate being
sooof oo B PASE o S B b b B S 0

resi stor protection oxide (RPO, also known as a
2. sdhebyord meotoecof aaimde wheesin be rowtaf othsk @dogtamimeg antiduse

memrP SRl RRLa AT SFERFalbihatdfoi b HAGE R gBE | ' °°

preferably used during the salicidiation process for
3.  pileedybiichoemoryofclaim d, wheraif the §lecigcaliy pragjaromale siatds memory

_ p N . i ded,
oot st llo Brc Bl e e A o Gr ot T B S ol oo
to have higher |eakage and therefore | ower breakdown
4. vdheayerid Memwnheldiaig b whereir e raranaternti cotpifigdncluess eontact
. | ot . . _
cloct e e g et e o od B e corrosponing
wordline dhaétiyateds or a conbi nation of the two resulting in
sane or different diffusion profiles. [001 1] A
5. STABIbi®ReRIANMISM L iwHelsin 81l periidfentldodPfigSh@ldet0a iusion
~shown’in Figure 4b. Bitline contact 46 can be used as
regiocnnegied te diecvalinge spRRmandsouplpd i therhitling whew p éarragranding
wordihB8s §&haRgpondi ng cross-sectional view of Figure 4a.
The active area 48 is the region of the device where
the channel region 34 and diffusion region 42 is o
6. f dPREWPLridURIEEIPTY of GRif haergin Hie RETMFASK CPHPINIGNEIHees a diffusion
regior BdHreeRHiIt9B RFrR§SSRIing WGHdMRS RARE colbibd REhe BithRf WRgsthehe
areas in which the thick gate oxide is to be forned
corregpogding WaRBineds Kriveiy torige Yeleoe sHPPi¥at i on process. More
specifically, the area enclosed by the dashed outline
7. SOhdegbanaleaory becidiggi, anteraiheaéh Mask krogrartded anti-fuseanemory

formed. OD sinpl. fers t n_oxj de definition nmask
cel repRERBR 0 SRUBERG AlETe s etasThr s EGoraPmaLS AP Srene
regiorf.egi ons on the substrate where the oxide is to be
formed, and OD2 refers to a second oxide definition
mask different than the firz . Details of the CMOS
process steps for fabricatri g'anti-fuse transi stor 30
wi |l be discussed later. According to an enbodi nent of
the present invention, the thin gate oxide area
bounded by edges of the active area 48 and the
ri ght nost edge of the OD2 mask, is mnimzed. In the
presently shown enbodi nent, this area can be m nim zed
by shifting the rightnost OD2 nask edge towards the
paral |l el edge of active area 48. Commonly owned U. S.
Pat ent Application No. 11/762,552 filed on June 13,
2007, the contents of which are incorporated by

Y o I T .
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menory cell is connected to the another bitline and
the second comon wordline. In an alternate enbodi nent
w@booslz72¢d ectrical ly progranmabl e anti-fuse neP@I/¢A2007/002287
cell, the electrically progranmabl e anti-fuse nmenory
cell includes an access transistor and an electrically
8. pfﬂ&ﬁﬁﬂﬁﬁﬂéﬁo%ﬂkkﬁi ﬂemhéﬁﬂ§ﬂéhghofFﬁ%k@Rﬁﬁ&ﬁmedanﬂﬂse
transistor has a first diffusion region coupled to the
memopy e¢lisiase cayrieditorg weidlipR 18eevindcdrogeameming ygltage, the hybrid memory

furtheﬁh@l%lﬁb%aﬂrbdraﬁfIQQI SrEmRbLEpIaATd thEWRRdiiHeaBBinfibfing itife br’égrammlng
series with the access transi stor and has a second

of the gow pliMpgHhPIOgEANYACS AB-BBeVNROY It8lfaccess transi stor,
and a second polysilicon gate. The gate oxide

9. Strﬁélﬁywrdemém@N&%ua g Wh@i@l@%&)@@%ﬁ%@ﬂd%ﬂﬁﬂ&d@s laShask
ol ysilicon gate and a gate oxi de under th

prografeEhlg e g/@mwt &ew'a%\foethe P 3AHREPIragHES s a i state for

changfr%ﬁhé‘ besgrahmidtevdrags end vb|fﬁ§@ﬂé\}e¢ hefibttlve BEICEErafPRAg Bivesponse
those ordinarily skilled in the art upon review of

to thewvéd'msmtm RI§I@EYRIPY ¥PIR8S- of speci fic embodi nents of
the invention in conjunction with the acconpanyi ng
10. T reehetsrid RENBFY @EWRHPWh@élﬁaéﬁﬁtWél%ﬂN@Iy[ﬁeﬁﬁlnmable anti-

Enbodi nts of resent inventi
fuse rERIGOY BRG] Tof MBS gSEAIA e Ak s BPRPEHiels ngludes
the attached Figures, wherein: Fig. 1 is acircuit
dbﬁgb@é‘ﬁsaifanaistBRAM'ihg pdirstrfiffusfongegioelcbupléd . the bitkneaand a first
Ef anar Ig%out of the DRAMtype anti-fuse cell of
polysiggopfale. AME g '3 s a cross-sectional view of the
DRAI\/Hype anti-fuse cell of Figure 2 along line x-x;
Fag eletaicaly arogramwsabjeahhmltranisswm saxiegavithabé access transistor
thi ckness OXI ant i e I [
and h%"'?ﬁ’ gﬁgFor’og@ﬁ@s(lon te {%esh\%erc{ Vél%" th% %Qé%éﬁléag\sslstoz t %\doxge ohd
polysibotini gdteldiee patersidet shnuctofe iﬁc@dmg a4ta;ck leate. o>6d£ urgdeq the first

polvsifialiys B p Rt Sl lodir EbATRBHopRlhe, . =

two-transi stor anti -fuse mermry cel I of Figure 5a; Fig.
11, 6The hgbrid mekody afgiaim 16% wheteyrbihedirgmelysilinen gate ¢y dnwakbls! te a read
voltag%%riﬁ@%l?egé 88%@*?81??0' menory, accord! ng to an e_nbodl ment

presen nvention;, Fig. 7a is a plan view

| ayout showi ng a hybrid nenory array having

12, t be hibrid semonoefectaim e, pahemraﬂm@l@b@ndrm’rwljpoo@ateslsajnuable toa
r nmory cells, according

progrz%ﬁ%lr&? Q%%%P%ﬁg%g n‘?ﬁ%?e'Ug%% gF’nventl on; Fig. 7b is

a gl an view | ayout showing a hybrid nmenory array
3. hdve hybrduEMeRs PisHiam %wh@r%tfﬁrfwmmmregwﬁmwhe second

polysifi&dn @aﬂe élé‘&n&éll?l%hﬁl&&’fo @@énkotné%dqmraﬁwrwas@tb %
acco to an alternate enbodi nent of the present

prograrnmmvodiﬁge Fig. 7c is a plan view |l ayout show ng a
hybrid nenory array having alternate two transi stor

14. Oﬁﬁefh‘ymad %%ﬁa@ﬁmm dTWFﬁBFé(n Rl de?m@ﬁ%ttcﬂ@plﬁwﬁaﬁ@uﬁscg contact
programed nmenory cells, accord

e'eCtr'ﬁﬁ'ﬂYe‘iQﬁ‘é??Ftﬁé t?lﬂ”@kVOﬁ?%Fl&iﬁ‘M ﬁ@d cewmpd Eﬂﬁ@e &itling Wgrethg access
transi§toBis akbivdtéd. a2 pl an view | ayout showi ng a hybrid nenory

array having alternate two transistor one-tine

nd, two-tra

15, DIBA e meR PP s W aEb I e e B nedR e e
mask progranm ng techni que 6 Figure 7b; Fig. 8a is
the plan view | ayout show ng a hybrid nmenory array
illustrating an alternate mask progranm ng techni que;
Fig. 8b is the plan view | ayout showi ng a hybrid
menory array illustrating the alternative nask
progranmm ng technique of Figure 8a; Fig. 9a is a plan
view | ayout showing a hybrid nenory array having
single transistor one-tinme programmable nenory cells
and single transistor mask programed nenory cells,
according to an enmbodi ment of the present invention;
F| g. 9b |s a pI an VI ew | ayout ShOWI ng an al ternate

o Y T Y "
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in Figure 7a. In the enbodi nent of Figure 7c, nenory

cells 120 and 122 share a common pol ysilicon cel
w@b@sme722® carrying a cell plate voltage VCP apci/aA2007/002287

conmon polysilicon wordline 131 carrying a wordline

signal W.. The only difference in operation relative

diffusibA rédiéh %ﬂ?fé@le@ﬁmthé)\‘;oltggg dhShly e!ankﬁ:oh CL t@tr@rmmmn the access
operatjon is_ executed dri vi ng to a high Votage

trans'ﬁPb@P%Wﬁ]%t’I'C@U)é Progfmﬂmaka'ﬁ.aﬁa-f@ﬁe tf%'sé‘d Are 8pBRRhg
wordline to couple the VSS biased bitline to the

16.  Shrae@dort MekBnPOF diMa oaouhaﬁeamhetpérmb@erﬁ eblplPlgat@uded third
A read operation is executed }\ﬁ bi asi n VCP to

a
diffusigp &pqipRy EONsctedde a Ausion el t-*;e ST gedeingisouplsiita e second
poWsm@bddyugselected wordl i ne W.. is further noted that

the diffusion [ine 130 can be coupl ed to VDD or to a

erence voltage VREF or VSS in case of t
17, 36 MEPIEPeonRTARS 10 Rhera 7 SioResaTGen nblybe memory
cell rephaentifaith@mogt etatne ediceBVEly Phsk PRgRMIMEE ta®RRBYthannel
array shown in Figure 7b. In the enbodi nent of Figure
regioyy  hemory cells 120 and 122 share a conmon
ponS|I|con cell plate 129 carrying a cell plate
18. vadhe agmd/ﬁ@mnpofaclajmnnm\ermm gacH ofabe elsotridhilyny@od@iinmable anti-

carr ing a rdli signal W.. This i.s sim/lar th
ruse ritaodisls Snd Rt orafe BiahBe gr g ant tu Marly s tfuces
further nodification where further mask programmng is
appleiestticaty primgeafnrrrabierayntlmﬁel tsanstsmrihagmg Iaejlfcmmsﬁegen coupled to
. te. shown | | gur.e 7 post nas
the b'@b%gar”é’rﬁéé%ys"'cﬁm%?p éh‘ig ge¢ OF%S&E%“P '”%ﬁ%‘Rg SPé’éPSerr%‘”’d‘dOW”
regiorsﬁwsibld thdornt Aeprductvercharinehimetiveere thequolysdiceapate and a substrate
t 29. In other words, the channe
benea%) r¥o¢1 t% §%§?ngﬁi’88r]éor absent from under neath the
poI ysilicon gate 129 during fabrication. [0037] Figure
19. 8dhslhghwid memopy afirclaimeld, Wagin thefgake gride siracturetimedsteevariable

thickn%%‘%a%t%%%@%ﬁ%g!nﬁgﬁ;ﬁ %{t? g§ Qg'ggrqloﬂ%g}?éypo%glnlgsto ﬂ{e ox:de breakdown

regiort.echni que. The row of nenory cells 122 i S now repl aced
with a row of mask progranned menory cells 132, which
a [ |
29. pﬁl’ga Pgﬁ’m%@%gobé%fg@ég%ce @th%&%irggﬁerft H?pllng indludes another
diffusigd degien eontiecteddp dre v@*@g@ﬁumly tang oeeBlked o therkitfimewhen a wordline
/via mask can be nodified to
coud&f%@éXEEQEr&)ﬁ%ﬁ§5ﬁ§§g%%5134 in the conmmon diffusion
glgon 72 between the two polysilicon gates of the
nybriemesopf ofradaim1t8z whesein thguierreanerd cheplingvrgiudgsregother
dlfoSIBﬁtf orﬁ'@&“‘%cﬁa@%Q%lfﬁlé'ldnaplleythg%%ﬁ(ﬁqinta%e uﬁlegnéthe
DD vol tage supply is coupled to contacts
pOlYS'DEPﬂQ?gﬁea read operation, a nenory cell of row 132
having a VDD contact 134 will couple its corresponding

22. b'rrhé ih?@nd PeeR) ¥Medimt 182 wheFeit ééB?\ M\gék"'ﬁfogt%rﬂrﬁécﬁﬁrqg#@e memory

n contrast, a nenory cell of row 132 with
cell fea&seﬂw Fotherdogippialmis selectively mapmBiogEspee tq erait a channel
regiorcOr responding bitline to VDD, thereby resulting in no
effect on the bitline. Figure 8b shows the plan view

yout. of Figure 7c, where the two transistor mask

p?dagﬁﬂﬁgdq GBPP N s are progranmed using the
alternative mask progrann1n? techni que shown in Figure
8a. [0038] Figure 9ais a p bh vi ew | ayout of a
portion of the nmenory array 102 of Figure 6
illustrating the integration of single transistor
one-time programuable nmenory cells and single
transi stor mask programred nenory cells, according to
anot her enbodi nent of the present invention. In the
present exanple, a first and fourth rows 150 of nenory
cells connected to wordlines W.i and W.i +3
respectively, are one-tine progranmabl e nenory cells.
A second and thlrd rows 152 of menory ceIIs connected

o o o,

23.
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connect the source term nals of mask programmable
transistors 216, 218 and 222 to VSS. Any VPP driven
wowedioi2eo coupl ed to a mask programmuabl e transPGI/OA2007/002287
havi ng a channel region, such as mask progranmmabl e
transistor 218, wll turnit on to couple VAL to VSS

tBh @t&mctaﬁyepﬁé@}atnﬁﬂ@m@l bARfiskhéthbry cENahY @ldca@ally Srvgtantthable
be reduced to a voltagel evel

anti- quﬁé‘ﬂﬁ’f“i’rd |CéV1Pe*ﬂ6|C°mQF§9da‘i?lﬁ tRIFeSAYNBIRY PiHlipe Andia gqgeon wordiine;
and, Menory cells in the menory array 202. On the other
hand if the VPP driven wordline is coupled to a mask

ro rannable transi stor havin 0 ch such

a§ “?%l@%@%@%ﬂfﬂﬁmewﬁeﬂﬁQP%?Cg?y@l%‘Oﬂl%%E' %ﬁommon
wordliB@fdt st@ing2S/dligity BiE.med. Therefore, the anti-fuse nenory

cells connected to the VPP driven wordl i ne can be

e VPP | evel. The

B B on P e T BRR oy B Hescaly Bgipripable anti-fuse
memdigedipiRtiaged or automatically | ocking a row from bei ng

progranmed by adjusting VWAL from a progranning vol t age

l eve 0 non- r,a vol t age | evel ri.n .

ofB slesitele PR B T AR s BT, ArHee AitLeBiresion coupled to
the bittind cohidreepditysiifcoh Igatq)m\mglylamal gatkoxide stiidturel thelga?d@xnde structure

. [ 0050. ri a _read. aoper t on the | ow

naving 86 3ap AP R s S SRE Buphe cBtlclls suseobbebRinlrd
polysitictth date aed arsebdteste benaftih #het gadelvxidg streatdreoper at i ons.  As

previously nentioned, an optional mask programmable

. I. r

25. ﬁﬁé%g?nog@%@oy@fdgaz@wogogﬂﬁ%ﬁ th@erg%dgdpg?%rfamméoorﬁéhpg/ éaéll omits a
channet mgicnorelériyiog thectamieomwordlineel regi on, transi stor 222

wi Il automatically discharge WAL towards VSS as soon

a P .
2. g Wl BN cilim 28 Wi PR Ao ARl AR ogl noluces
a perbgnemasRupingde anvaitage suppiyngl e tranS| stor, instead of
mask programm ng all the mask progrannable transi stors
c I I ]
2 e o e e e P2 FEb AR ety another
diffusigp o@glm¢mte@h tp the voltageékpm@ndmugled iiate Wlwwaﬁmrﬁ@ wordline
| | RS LA ts snch@gnel region. Figure 12a is an
COUp%ﬁ%ﬁp%@ g%g&glﬁggf;oﬁ mask programmabl e transistor 218
shown in Figure 11. Mask progranmmabl e transi stor 218
28.  ndbedverichmemopgeiciiainds, fthepiictkeingegi on 232, an
optional channel region 234, and a polysilicon gate

23GeeontPinask bgrmirbd ARMUHR celBNnNBBteHRS theldoP@E BéRBinDbitline and
transi stor 218 can be forned with our w thout the

a seceit CUMRP" MREHRGI @M% gi on 234, such that there is a
per manent open circuit connection between drain region

23QcatMl slectricaly eirammsbdih anthf@sé Aiegidty 6é1l @phneafa to the another
|on 234 can%be greater than or |ess than

bitine;41g DEAEHaEOERMy SPIIRDn gate 236 [0052] Figure 12b
Is an exanpl e enbodi nent of an alternate mask
29. pibg manmmhnlemot-y afngaisit 28, whiviehik theredeptioaipblfogramaablesintiffuse
mem240 mcla drain region 242 coupled to W.n, a source
TEEFORTYIES a pol ysilicon gate 246 coupled to program
si gnal PGM and overlying a channel region (not shown),
and agpessdreaisistiir havieg arfirstraiffusipagegipn cotgled tetbemitine, and a first
enbodi nment, the source reg|9€h244 is electrically
connected to VSS, such that en PGMis driven to the
hi ghl ogi ¢ | evel during a programm ng operation, Wn is
coupled to VSS if the optional diffusion area 248 is
i ncl uded during mask progranmm ng. On the other hand,
if the optional diffusion area 248 is omtted during
fabrication, then W.n can never be coupled to VSS
t hrough mask programabl e transi stor 240. The optiona
di ffusion area 248 can be included or omtted fromthe
source region 244 instead of fromthe drain region
242. In another alternate nask progrann1ng technlque

ey .



rows of mask programmabl e anti-fuse nenory cells where

one of the cells of the rowis an electrically
w@e@gozimebl e anti-fuse nmenory cell, and rows BET/CA2007/002287

el ectrically programmabl e antifuse nenory cells where

one of the cells of the rowis a mask programmed

polysifiddnl gdisise nenory cell. In an alternate enbodi nent,
rows of electrically programmabl e anti-fuse nenory
cells will not have a correspondi ng mask programred

. . g : ) .
aADelaclicalhs prag RNk RPt-dwe rangisir in §§ras iik\iBe eReessdrpsistor

and h8¥ih§alseBbhd MBUSEH FRRPOIHAFOWIRH thiel de8edtStrahsiSiskand a second
rogrammed anti-fuse status nenory cell havin

Pprog , . ! Y ) no
PolysiigoaFrie. the gRisPXifsdRUCR INGhidiNgi nBick Bate Ofidawrden dasfinst
polysifédVadASEnd¥ tKiAFRIbNE Gitler Ble $BNPHOYSIRION Q& Circuit

enbodi nents of Figures 11 and 13 wth the hybrid

menory array enbodi ment of Figure 16a having the
status array 504. In other words, if the program | ock
circuits are defeated through tanpering and the
program voltage is forced ontothe wordlines of the
mask progranmed anti-fuse nmenory cells, then the
programed status bit for that row w || be progranmed
as well. Therefore, the systemw || detect the invalid

status of the correspondi ng data upon readout. [0066]

Figure 16b is an alternate plan view | ayout of the

hybrid nenory array 500 shown in Figure 16a. Hybrid

menory array 550 is identical to hybrid nenory array

500 except that the status array 504 is replaced with

a nodified status array 552. Now the status nenory

cells of status array 504 coupled to the electrically

programmabl e nmenory cells of nmenory array 502 are

el ectrically progranmabl e nenory cells. Therefore,

when a row of electrically programmabl e nmenory cells

is programred, the bitline coupled to the status array

504 will be grounded to allow the status nenory cel

coupled to the row to be programmed at the sane tine.

The state of the status nmenory cell can indicate that

t he correspondi ng row has been programed at | east

once. In a read operation the validity bit wll

indicate that the data stored in the correspondi ng row
is potentially invalid. For exanple, the data in the
rowis intended to be all logic zeros and hence are
not supposed to be programred at all. Alternately, the
validity bit will indicate that the programm ng
operation has been perforned on the row, which was
supposed to store at | east one | ogic non-zero data, so

the programmed data are potentially valid. [0067]

Wil e the enbodi nents shown in Figures 16a and 16b

uses one-transistor anti-fuse nmenory cells, the hybrid

array can consist of any of the previously shown
twotransistor anti-fuse nenory cells with a status
array 504 or 552 consisting of corresponding

two-transistor anti-fuse nmenory cells. Although a

single colum of anti-fuse nenory cells will be

sufficient for tagging the status of the correspondi ng
row of mask programmed anti-fuse nenory cells,
addi ti onal colums can be u§§d to nonitor other
paranmeters such as the progranmmbility of the

el ectrically programmabl e anti-fuse nenory cells.

[ 0068] The previously shown and descri bed hybrid

menory array enbodi ments conbi nes both mask ROM

programmabi lity for storing preset data and OTP
programmability for storing user data. The hybrid
menory array is sinple and reliable high density,
anti-fuse array architecture suitable for

i npl enentation in standard CMOS technol ogy, w t hout

any additional processing steps and with limted

I o L L B I T F A/ .



