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MODI FI ED TOXI NS CROSS- REFERENCE [ 0001] This

application clains the benefit of U S. Provisional
wa\pEbioewss on No. 60/ 945,556, filed June 21, 20BFT/US2008/067708

(attorney docket nunber 33094-702.101), U.S.

Provi sional Application No. 60/954,278, filed August

6, 2007 (attorney docket nunber 33094-702.102), U. S

Provi si onal Agpinealr ESPONSHVEA3NSEBBERS! ed Febr uary
29, 2008 (attorney docket nunmber 33094-702.103), U. S

Provi si onal Appli cat ifgeiNeic 1844 178, filed April 3,
2008 (attorney docket number 33094-702.104), U.S.

Pr oyjSiofal méamohcggﬁérmy NatesGOLRARE %g@nswel o btRardil
2007 (attorney docket nunber 33094-703.101), US. '
stumnlomsmnswalnamcpfmer owtlified sidaces OMBUpaz8alarty, thecpreggguigyention

at-t or ne ock er 33094-703, 102

s Qg G anib s RS R rBHT eSS R/ s f A micTiopy
cro@9linkd 0 Bzcpatah® bptﬁi}haﬂjb a betlogicunyercti v 9 ridib3 a FEtionalpdlymer

U S. Provi gl onal Fl i cation No 61/042, 187, filed
thapjsregetine with giqlagicd sl vaipiRiespl rﬂwamuééﬁﬁ@an#manaf@ﬁ?ers can
be B@aRo Rlod¥ha B FARRF 'a%élSs'tﬁféSsdcﬁ a's Q%@l‘l 919&1% gdiberein in

Its entirety by reference. OF THE | NVENTI ON

[0002] Efficacy of a therg'%eutl C prote| n can be

limited, for exanple, RV ed i mune reaction

to the ther apeutic protein. For instance, several
o U enaiban @robrang eansidpisdifersa Yaigty @mmaﬁp@w@éuswf their

R BRLEE, YA AL DT 55305581 Ll ORI
perﬁde@lﬁlhfyl, aanbwdags eezhofMarchitiomivndiag beemfbcmed amfinotehalized
% response Schr off, R.W et §1985 ncer
na CIS ABVIng ¥y capad i 1t§w£mc8]:porq§ng@ct1\éet chem s(tryg cigll ly m
biol{HRAUpplickAsns s%@l%@s@@ﬁ@ﬂdres’s:ﬁﬁ BIBRAI-ONRAl scafiliPRAiifee @
number of techni ques have beéh devel oped in attenpt to
engigaguioe t he HAVA response [ WO 89/ 09622; EP 0239400; EP
04
e R e L SRS
electﬁfspfnlﬁﬁtgb OThd trecltﬂil@efof rebdctrasrpﬁmbmgllyf lepidstandor scylhmdrs capable of

|ncr aS| ng t uman etlci: fgrmtlole}thefln
iSW “fIh él ets‘“r’fg3 &L 8 PEFRET oL RafeRty; ey as, for
exa‘?ﬂiﬁlé bU)§' B3 0QY 8,043 53 BEYES, §12 $AS e ppbdebd ofeéléc%bﬁg}ﬁﬁllgf‘é m

| mune response in patients [lssacs J .
cenenibriptah a the #9056 oRe e ien oTHuR! s ariledti ey so thit the
solutlﬁlntﬁe eq% ?tcilu% % go ro# c%%b%éi qqthle CF[e f?bcriegs?lere A?ﬁerﬁgfddrg\%n e
coralalation at&ﬁmttmbnas elactt‘lbzﬂrpa’ﬁﬁtjﬁll for adlectioradairingtthsbongbrsém of the
response nount ed..  Proteins of human
Solaﬁlqng@rﬁlqamn Rers. His ﬁ&rﬁehaaﬁlﬁnﬁad@e (- st Rt aunsdgy dhying
maWibt BhRelY m‘gaﬂr ﬂfetnquhd i E‘d%@re%’e Y &0k B8RP SR idl &R room
umans. tabl € exa es include the therapettic use

tenpleragurany fzy@mretlm@frmh@g‘e eqolbyrighgdritian @hysieplly aeduged
1999) L5
har%%gg“mg%%acur dlgl cgla 1§m ch%I 1cahlg?§c[]11[c%lsleg§?m]ﬂ¥5. ot al

( 1991&)pr8@dss oﬂelectlfdafam: s@ﬂmn@ B&-‘@@ﬁalb&e&h ireRRed ®iwadd the use of
New Engl . Med. 318: 1409-1413]. In such
thesf}b@{m CEFAL AN thﬁég%n HaMEhmRicH fle pnds ?S@ d; fenErEydhiie U-S-

Pat! N@r£04§3ﬁ AEDHOBY rBERKAIR 50hn! BTRURPIQGHESE: can be
tol erance to these protel ns that woul d ot herw se have

clegieasnujpge andmvgovicn or iieslegnsd bpreadtbst mpgodage tA thassnadl finad
anti body response to a therapeutic protein requires
the stinmulation of T-hel per cell proliferation and
activation. T-cell stimulation requires an interaction
between a T-cell and an antigen presenting cell (APC).
At the core of the interaction is the T-cell receptor
(TCR) on the T-cell engaged with a peptide VHC cl ass
Il conplex on the surface of the APC. The peptide is
derived fromthe intracellul ar processing of the
antlgenlc proteln Peptlde sequences fron1prote|n

o s " . o L, o —— s
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[0015] Provided herein are nodified toxins, fusion
proteins containing the nodified toxins, conpositions

w0 b@peafsss met hods of maki ng nodified toxns andPeEURNI%067708
of treating di seases conprising a toxin having at
| east one anmmp acid residue nodification in at |east
one T-cell epitope, wherein said nodified toxin

dlaﬁfé{%w bk@rrés%qy E&elck m%gg@b@eéstayv&pH@ﬁrs@ﬁacte%@rhnd a small
unnodi fied toxin [0016 rovi ded herein are nodified

pordisight hbescATQNSRIAS n@ekm@leptgmpgn éetbrméa@tﬁntmlu caghdatey faicd gumber of

| l.

op LS TR D s s e Rt B o S B cpons

c onpatofiterts @an berogkidfto ﬁﬁbdtfp Muﬂfa&e(bﬂ a psttadpeuchianc a desned
onpri se an apj no aci uence sel ected fr

sur clj_aga_cter SHg- Mpg‘?nani)gger sygaces gy tohg chggeqre @,@tam the ability

%ﬁ&@&ﬁ‘l&i&%&m%cﬂ&e %%P@Mﬁﬁiﬁc%oﬁlfdf%%ﬁetwl%ﬂten% \lu@hﬂﬁk
one anino acid residue nodification in a nodifi

intefit prhinipgeycabioepaimatibdityrhidebden ckisasiegy s@g@dcmdenfm‘y CSE@OH
tecflrgl)lg\{% h!i\gel b e%i%éﬁs&e?gd fo% %glgm]e? gano’}l%gr r@ﬁ%ﬁé g}oal oy gxc?méole
Saﬂﬁe@:qét la?at tHibroiPdrotm Veshed Mdae fibintFeiyiitatiige Micrd-€ l‘Hé”tsnEﬁectstf

oth of SEQ ID NOS 181, 184, 7, .1 3, 19

459 Chafesen Tissup BRyRRY Bieser e ﬁgsg 13 é? 3 288§t1n Eﬁﬁi@%ﬂ%gferent
sur?a% Qhe{rgecs' dﬁ%é%bﬂdn%iﬁ?&hé& (13@9I ﬁbér%uﬁ*é‘@es %bﬁ%%ﬁa%—ﬁlduced

inthe NNterm nus, C Ternmus or f Q I D NOS

surﬁasq polysurizat®n of negHivalgr m%v@m dhalmi mmwmqrs | hhegeface
chagglegi% ?Bn%rrtges% chf‘% qunfé fjeg AL as‘rj (Se oL {a%g&uf% )réiof%u%q fof S Qx@%r]to evaluate
tissWd Compatisility,/Had iO84s, foﬁ&&haﬁ&'@atlm&arg&%ﬁrfaé@ %‘d,y ¥ABte

D3QE, S3 IN, 1290T, D291E, S292A, S292T, V97A, VOTT,
vesyR) 7oy fpiq thifibroparounmeslsiompierigly, Ma g n \Ayfige Engineering

of E‘@(ﬂl%l unl-P% leﬁe”ﬁeréf%ﬁﬁﬂte[ ﬁ@ﬂlﬁqlanbﬂbé?mo\@ﬂ&@év%ﬂﬁmm @f a New

Ip theria tOXIn contains two nodifications
Mamalefolt %ldoct Y onel Enpineerivg N3ionarp;ialy 26,952 %2856, (2@(5d corg@ted

Modi f.i cat | nclud b e not
R v T Sl S LV SR TS
throRAR ér@@elﬁjolﬂ’rﬁetbﬂﬁ}ylﬁiﬂ@ﬂﬁsmed’ﬂand foumma dlh t itk ettitiphihdwifi¢agion

tOXIn contajns three nodifications selected from anong
1mRy(n‘y bqureqylng andy prgl-yf’g\ratlgp o@q}qoﬂghal qefls gA4s) on the PET

naﬂx@i%fsl Aatald ese%thphﬁe% n@thué aralt RYstPle h}ﬁ%@mhiamn
124H D L107NF124 F124H, V/N L
of mmwtomﬁphmmommsym quﬁbgnmﬁomi Bma[te@tm@ﬁ 2&37-

va ai ns, f our
25 BT BT oas e R P S RS RuPRiab R o sty gigfene
phdspRAH, (PYTNEVPTR okibO7ve fFAIR4H, covadEnMIAA AN apbBAkbry N dcid)
V97D L107N F124H, V/T V97T L107N F124H, V7D V97A L107N
spapqrd Yreraftad opterthe fiberAaqrieqe Alepatpexfodizelniend AR etagalipm,

albﬁ(l%h& s\é%%?oﬂr &&1@45&% u%ﬁﬁ@d&@% ef8hibsBERed on the 3-D

fied toxi usi ons contail ni ng t oxi ns,
gaIM@fyéitfrd RELEER wniofiberconfifolil sewell di thh fimestipraal £dX ifitm subsgrate.
fragnment thereof and exhibit reduced i nmunogenicity
conpared to unnodi fied di phtheria toxins Further
provi ded herein are nodiSUNMARXNE that exhibit
reduced i nmunaogenicity conpr|3|ng a di phtheria toxin
an dﬂ&tm?tb%stané%eéhé@l@s PiHeRTHgd abarsiare ety qopplisyed-Em
mafrifPle gme htrn %e}eo?é Iarhep@haf a%aﬁfac@qn&ﬁﬁ@a@l%n %ﬁ%@%m&tm more
e b|n domain from a non-di pt ht hepa toxin
pol ypepti de |s a cell-binding ligand I n anot her
enbodi nent of the conpounds di scl osed herein, the
modified toxin is a fusion toxin wherein a non- toxin
pol ypeptide is a cellbinding |ligand, including but not
limted to an anti body or antigen-binding fragnent
t hereof, a cytokine, a polypeptide, a hornone, a
grow h factor, or insulin [0022] In one enbodi nent,
the nodified toxin is fusion toxin wherein the cel
blndlng donaln 'S an antlbody or antlgen b|nd|ng

. " o Y e o o
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31, and 290-292 of SEQ ID NO 2 or 200, wherein said

nodi fi ed di phtheria toxm exhibits reduced
WO pavaneRsssi city and reduced bnmdng to endot hel | BET/T81008067708

conpared to an unnodi fied toxin [0035] Further

provided herein is a nethod of making a nodified

di pht heria toxm exhi biting reduced i nmunogenicity and
gercRAYRE Qasl? kD BEint Rae ARG luadier%ﬁld SnARITRAT.Lw IR vaRety of

unnodi fied toxin conprising (i) identifying at |eas
nangfier¥- cel | epitope within the anmp acid sequence of a

d' pRE&) ({ﬂlgto &fé'eﬂab%ﬁm%@@rﬂlés r’\%gg?%%lﬁ[ﬁ)% 13 ? 115?111 gJ)IIsY\Jeng
nanT)-ﬁbed 1hclad)1lng apemut eedpbiisiechalyraér) ,Orergraimpidi d‘f ytlsngluhtresponswe

Iggst one anE? aci d. resi dye wni Lnt e@g&glons

NANOIPEICE & BT THROGHE BT ONS ISt deRpnspvgpolymer.

In aﬁle?’éf th@sré@rr%%&me%%z t}f%fstn%ﬁfi?réslaoﬁ@/e?né%ﬁg&%a)( 1h¥111de a Cross-
anal yzing the nodified amo acid sequence of

linking| agqnehla\dmgaﬁtlmrﬁ\@ lptgni ieaqtiye jadvatabio/grames He |US€L he

ph(gﬁcgzie%aii/%ﬂt i eglgcfn% }ﬁeg‘llg%\luy d&r&g&mﬁg lPa?en ! ea%{lvef gr%%pvsl‘véll%ay covalent
botk evteh Bulgedtet] Moﬁto@ @f dhapf. hSuitadletenxigh sexdoedinélade radiation,

red |nnuno enicit and r educed
clogeRs Heama caFTe. &%ﬁ%ﬁ? FRDRmER]s. dh?%grg?% gnargjspyisible,
uln{agig?e@]mﬁé{‘é& hefay RE AYEERAVOQEGIdhdoRictt ABLAGH of making a

|pht%er|a t oxm exh |b|§|ng reduced

nrr’ﬂmge&sﬂmktqg agaet madirsedt lshth dwg latant exaddrchastivathble grauss.
Thesa entfreaclﬁve %rouPsgrglg dbg{rlllgd E OX% ﬁqa\ggnﬁ rent ]t:§1 e)xartnﬁle all of the
latcRIITEACIRG gioqeqn@*l&q)mfocaerdicmm;t fwm\e gtr@upsn Aon‘enﬁﬁ@ly Bn Ner

2 or 200, (ii) nodifying at.|east one amp ac
empdingpfs Owh@ Hli“f?n%i?n thé SRS HRkING 2g )t |maé1¢p<t16<b€doqtla@1?ﬂt?<fhe%cally
and@héﬂrﬂall (rée[&)avéTEfé)hf)y' Iﬂﬁth%% theE@8ds- 1R AP RO AL AmbRShAHor

hi n t e regions selected fromthe group consisting

polwmenemawmeb of gy bR Q-Bikfurantbily oan@QrI@andSEdym@lN@mErlds

200 na | di-fied a id gy
tne st s BBl R g TRt e PRy P RERHEDS1c.
resﬂ(ﬁﬂivfelpﬁ)gﬁmdim Iﬁlﬂy(asoiﬁoﬁylmﬁyllefmﬂé)@atvﬁdl A d&l@é&ivbs efpi t ope,
difyng said T-cell epitope identified in

polyilwronx#?@némﬁldghwh Ao gief ceaolamﬁh@w@?l‘aeswm pplestinylgne glycol
derfvagiged i munogenicity and reduced bndng to

endothelial cells conpared to an unnodified toxin

[ Oozscqordingm abethch emb@dimieet the meqsnmdn@fntise immethgd af treating a

sur C?,c% R{' eh%%sgag )gli]lhd;%the g% ofl\f?)n}bmnsl% a tlmu]éreégﬁ)t}swe FPotlymer such

as £OBPNRAIBIrogohsiyec pEIYALR afid@a aroselibith S agaat Bavifi0an 1easStna) leeht
I mmuni.zed with a di phtheria toxmyaccne, wherein said
reaglive ARG BT DS rf@nmaae rielsash gag nanetiberfeprafhsicombined niisrs:
con‘{%BF AR subtald whP Heahb g Sa%%ﬁﬁﬁé‘ H‘o&‘ﬁc{ Eht@/@é% thE nHRfffBer and
nodi Ti e dlphtherla t oxns wher ei n” bi ndi ng of sa
ﬂwanﬂhmodles to said nodified dlphtherla toxin forns a

| ex et ec esence absence of .
o 8Dt ot FEPAREM s RERES T Eenfp B EHEE; Rpting fora
surfied of aregticliep hbeurkae coating iRASdR @tstim@f trespbndi eaigdno Obe
B-cell epitope and if a reduced |level of conplex is
inchgingc A TIPHEOHBANM N AFIBTUHREERS ¥ RAXPE- Fed a5 dheraplly
Il |
e P R PR e Bl b RELFRE N et
B-cell epitope. [0038] Provided herein are
phar maceuti cal conpositions conprising a nodified
toxin and a pharnaceuticallﬁ acceptable carrier or
exci pient. [0039] Provided herein is a nethod for
treating malignant di seases and non-nmal i gnant di seases
such as GVHD in a manmal conppsing adm nistering a
therapeutically effective anmount of a pharmaceutica
conposition described herein to said mamal . [ 0040]
Nhllgnant dlseases can be a. bIood cancer. Nhllgnant
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Cross-hatching indicates DT variant mthe presence of

detection anti bodies (DT + Goat pAb anti-DT (Serotec)
wWG-2000/002358 PE) [ 0060] Figure 16 Bi ndi ng of ONTARCHULLRBS/067708

and DT-d u52- A1488 to HUVEC cells - detection by

anti body by FACS ONTAK(r)-A1488 6 1D P (yellow top

line, dianonds), DI-d ub52 A1488 3 1D P (red m ddl e
activ'aﬁﬁle bR/ @%}1oneﬁ@dth@EDQe&4§a%foﬁ%618(§ e éoa@d%uffgéeetﬁé‘y 1nc1ude a

bottomline, triangles) [0061] Figure 17 HUVEC cel
biojggically eetivedndtonial or. 2 Rmesiyphe hetiiopyl AT t was

C O PALoRR s S\ o NIAREobaiphf % 8Pl B0 YoBre o uing

a surfice goating hasmayushatsialg re;sp@fmxdzl ranofited] decaoidg Ed\@ﬁlrth@r

sur e Ioss of integrit cel ane_ after short
emF?@ af thsdhsumetly foReRye p&ﬂ.‘f )HCMF%I%W&% Ily iginqapiyg polymer
and SSHYA BRinPNRNT vhing o 1dabt dhRNBHE RS EacENT &é%n/apagrétg’albﬁpsng 4

VLS notifs) appears to cause nore nmenbrane danmage than
ei tAhegordiTy @ WY cf Jotes crmboilisht, drermtsgntzm(femlom@ padk gultpre

oo AL GBS BB R B BG h0

theMﬁz_ﬂlyaféﬁpdnﬁ&d ﬁarBﬁb@ﬁﬁlelddd':sm th%ﬁll@%é@ﬁ&l@\ﬁ%%ﬁér) a cross-linking

dj anond reconblnant human | L-2 (rhl squar es)

ag“%hb”é%?tﬁ%ﬂ“ Lass F"&Wgrle%%’)Ve aP"i“ﬁ‘éacbll%gréul?sh %&C{_%ﬁr? Gy F‘%“Ve
mafyihpt oxi ¢ [0064] Figure 20 Il lustrates ADP

Ri bosyl ation activity of variants relative to

W Ifélcctwcpeg (wyer‘ﬁhﬁ@sbmﬂn@ dfdhe pm&enamalylmna‘éle GtimuBagsponsive

tatistic

nann?‘%er @?}&aﬁe ardé%na«%?r I‘a]f%a% E‘f) | gﬁerQ nélcri)n? flIFCP {llyot CI'
emﬂ@cﬁmgﬁts afaydavepdaset atngitg frameim ©f 100pinto pﬁe\sammant s

[0066] Figure 22 Illustrates ADP Rlbos¥lat|on activit
respIns{yg IRRGHRST FRY ARYSAN SBCM - B pRNg\RT OO pbleAYILE 19 eﬁleast
106.he assay was 0 5 [0067] Figure 23 Inhibition of in

vitro transcription/translation of target

T7-Aepordieg tosyet pifiargher anbediment af-theypreseantvensionothe tifcEpplly
res‘\g/oa rs%vgzt R fq}er Bflsy%ra psnyﬁlc?lspl%{)]%e?gt%;’lagIac?{lgsépre%e‘[-gmﬁl(e)aj elmep%rature range
an&éwmbﬁwpny@asplﬁﬂp@tyree ageduingd p(damﬁﬁ@laal tdn€pcOiuve renge. The

determ ned and value for w |d-type DI was_divi ded by
thefrpdINZgFRABS I & PAnOAORT léﬁma@}%)f\irémlémlng Fopg firt Q}Yéwtﬂﬁgoperty to
a sé%%hdl ¥hsYoal ﬁ%b&“[)pﬁﬁ&lttﬁéjaﬂpﬁcﬁlﬂns()r r@ﬁ%@&hl \S?fléé@ﬁ) ST HRIR the system

epl i cate experinents (n=3) are shown 1-WI activit 0
5 =V arfnyve sibslifacat bnsingi addmoatwmeamd@ t@dtel examylam@ﬁ@]dlments

iy e 24 t he relatlv ctivities itope .
ais s S b PR P U Pl TRt 5o R 8B R white
thel eﬁfbobitﬁdn@ﬁe@c‘frlmﬂ ab&ietefey RS ﬁlﬁmlﬁar[f&ﬁlﬁigi tid @UpEoiXhisHmaEon

the relatjve activities of VLS DT variants conpared to
alsqinchides, prabagmes hipdng digfesng FIRDIBHIqHE of ErRiresaRd sabpdiments
tha£ @@Z&]ln&h&%ﬁofgﬁe FRONR At R gAQéorJhﬁEl? &ds J‘pg' of &el rﬁ@steﬁt

UVEC cells DI389-1L2 is shown as ¢l osed di ano

mv@)tlonDﬂ'BBeZldleé tos¢rotmaccaall wlcl@gb@n@q@am@hﬁqamm%@&mom as fall

V29T S292T) .i s, shown as cl. s dtrian

withi e BPC AN e ST SGs e SRS BN Ld s i s

shown as a closed circle () [0071] Figure 27 Provides

| C50 data for nodified DT variants cquared to
wi | d-type and PBARIPBIOVLE ARE DREWINEhown as cl osed

0 ARRAAS i dn eRUdniOnaR 1ok 3Bb1yk n@l@f’&%‘e BhoRBEUSGHRA &

(a), DI29N is shown a S30G I's shown as
Exam@bdsed trlangle ( ), and V148A is shown as an
asterisk (*) [0072] Figure 28 The follow ng T-cell map
of DAB398 (DT) was generated using | Tope(tm T cel
epi tope prediction software Regions that potentially
contain T cell epitopes are underlined with the
potential p i anchor residues in bold Location of T
cell epitopes identified using ex vivo T cell assays
are highlighted m boxes[0073] Figure 29 Provides the
IC50 data for of quadruple T ceII epltope EW varlants

NN AN\ o ~ N ANVZ AN oy



10

15

20

25

30

be made using peptide rmmunogen provided at a m ni num
of two different concentrations. Simlarly the
W0 p@b0eisss of control peptides for which ther eP@CBUS2008/067708
expectation that the magjority of PBMC donor sanples
will be responsive may be included meach assay plate
The i nfluenza haenagglutinin pepti de 307-309, sequence
PKYMEERDLKEAc SRR ﬁ%ﬁg@oﬁg SEP‘% %iae {ahhiayiofibERRRs&fbed
' peptlde sequence KWDQ K g ]?D NO 202) are
in Iseanmit &s  of contr ol peptldes to be used in such an

32 Zﬁguﬂ %» n@ﬂ FrLl% gr& 1éllaﬁsogﬁt dn gﬂr8ﬁte% gﬁﬁ(ﬁgigoﬁgﬁggc@hﬁaﬁde

coaftequmlﬁé@tbmd andlpotyieipropytacvirnide abhoffBidesaitpt @sExumnple 4.

xpected. to exhibit .an Sl significantl reater
el JEbren ot hare QORI Y @F,@Ph&p i o ears purgrees
dawﬁg&hhmgﬂmﬂggthe art[0082] The nethods discl osed
herein can provide an epitope map of a toxin where the
mapFigers 7riepevlaeieaic pnagewt dé7-$heatls cultnred opoasifibkieaniHiat
| lotypes. The map nay be sufficiently representative
Surfaces.
0 allow the design or selection of a nodified protein
f orFiginie @his afelcadbirli¢ inyagefof tdpatqal BAECreello evoke a T-cel |
driven i mune response may be elimnated or at |east
aneliorated for the majority of patients to whomthe
protein is likely to be adm nistered. Amelioration can
refer to a reducti pgTIAILBD DESURPTIESPONse (i.e.
reduced i nmunogeni city) conpared to an unnodifi ed

pr odi@hii 1(e§ﬁ)(9}sw@ e Hima]ﬁ”ﬁnzit@ﬂlﬁs hi@ $SatertPOMbt FavE 8hdod Iﬁ|§r§

about 5 | ess, about 10 fold |ess, about 20 f '
propegiss thabesntbesireredlina Fenjeo]lod &shlonbd@her aiblicytisasf extgpigt stimuli,
sucﬁ%’ stfré%% q gérﬁsuré‘ﬁfr’o?&emé a[?H\/ %}pﬁied eﬁl&ﬁrrlg {) elﬂ%él%}lc 1e1d§ rlec
strdngdu oeﬁomﬁtmmleg arthas gylccﬂn)r laeﬁ@ns 1t Bepreqraration Btlmuh responswe

reduction inits o.elicit an.inmune r 1se
el G oD B S BRI Bie B e HCieB R TaBed By PARgal.
“Stﬁﬁﬂu%esgoﬁsiv%ﬁ)% ndPOMid B bR 8N ugd@ééutpfbgo b&5H, s@booit] 15361222
| ess, about 10% | ess, about % | ess, _about 50% | ess,
(20%bwhlcl1 @owqreergtedévmdefamw mﬁge ﬁh@mﬁaﬂy rem@anjﬁmgmyr is one
[ €8 O d
exdpbig PRuBERGER 08 dRaRERGRINAE RAARERS mileh G St
phyd@abpepaty s uftéied hrempomcmmrmthagge:ml terdpeteuuea inyhd urrounding
‘%h%&%de a sanpl e of | east. gr ater than 90°oof the .
PEISY§ipmy ép@?@&ﬁ éeS(pﬂEwm YRRt At Chanes philic
stalRAQ U @bhIRIbic e %eﬁ‘tﬁ%@éﬁ’lﬁeﬁ—m{;@dﬂ thd §IRANSS ts! s%rrb@ncﬂ@gs rises
detected to a ﬁﬁven synthetic pepti'de, the peptide in
abqye gdovwerecritisalsohitiae taseportets (PEMD. pWélplarIm hyshiephdlea stateghe
t S e
pollf SR Pl ARG clofivariy th Mo bASH MR pBlymer chains
colapsep asethe Ppotynier kedoynes dndorbleciasvdtdrain %smml tht @ebcess can be
[ QJV|duaIs and all sanples in the donor pool may be
reveisPlsel ect ed according to their MHC class ||
haphgd éiﬁl?odnh@tg%%}he%?es‘éﬁteiﬁvaﬁﬁ)ﬁ iddirdcRQ 16 8 HBrmBdY M8ponsive
donor" refers to a subject that has not been
nanefibet. dihsitheranpp S@dortsefealan@fxbem carebq e temeility a mefrcalof ¢

sothk Y BoUR dfho Pl SBRE. SRRDRATU P e Phprgponsive

nariofitiervdad balused o pe@rided themoallytrespeasias eurfaoeibh Behbstrate The
vacci nat ed ai nst .t oxi ns .or ha been ex
ph ewfl?reﬁ?f@h?fiﬁ ¢t sre%ﬂone%aew &t pgdifigd g}ﬁgﬁ 28 ot fhe substrate

toxin-li ke proteins such as, for exanple, diphtheria
toxin. In such individuals, cthere is a likelihood of a
recal |l response as neasure 8y an increased SI score as
descri bed above. [0085] Wen screening for T-cel
epitopes, T-cells can be provided froma periphera

bl ood sanple froma nultiplicity of different healthy
donors but who have not been in receipt of the protein
therapeutlcally If needed patlent bIood sanples can

T Y 1 - o - o
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activation assay schene as outlined herein together
with an in sihco tool devel oped according to the
W@ etveme2sgescri bed in WO 02/ 069232 whi ch i s al SBCT/US2008/067708
incorporated fully herein by reference The software
sinmul ates the process of antigen presentation at the
| evel of the polypeptide MAC class |1 binding
chaﬁ‘g@srlﬁq& ﬁ‘sett@ areﬁaigle%@te%p@fa&% RO eXienf Blol&iYal a‘éﬁVe
pepti de sequence Such a score is determ ne
matﬁalﬂﬁ ceft b@ h@npbléamﬁmthﬁ nangfibecmadisied purfice by yw@n@mth ithe
I
ﬁmsﬁ?ﬁf?,%g%?%%&?% RSt SRk 3@ G T3bichY he
biokgixsitlyy bctNeQﬂeS;eIa’ﬂisitetauo al$ 004 p@iﬁbﬁ!bf ot bmabﬂ*lvﬁyaﬁfﬁe adviti®been

. the abj of oI peptide to in ct with
lm@P%éei @1 SHspalve a1y %me@@e? éﬂfaéSngéﬁa@ g
biol¥gY¢al§ gé‘t%‘iﬁat@t@e[@f?ﬁdo‘hﬂ A thafurbRe Iemk Qﬂ%@aﬁéﬂ:‘aﬁ Be affected

contai n reduced nunbers of am no acids ab
deriendiag au thaghybical skt cthagwdificdandadeh érrhebybyfcgnfa;@lh@g] thes

ten{ Y %g%lgin%‘od]—ﬁecde gulrfageg itﬁeoe{%gic‘[ Yg@ﬁlg t& %] Siolpoi %a?gliatce%lal can be
éésay using any one gi’'ven ONor sanpl e can a59ess
corftolied.ng to a maxi mum of four DR aIIotypes the in
si hco ocess can test a pe e se nce
usi gcoscimgmn& odinagnif PaRES %Vepﬁ &‘ﬁéli‘qr@é Il¥ yfgonsive
narfBBEGRENddsS: BRI Qe Pbheed dpalﬁﬁexd%io@agb&ﬁly RENVSRAURNCEd a
MR llcla?vtl]n;ﬁ[tt?epagt ttev%{\y;@nagaqw; :@étsvax@lwrpmpsb d'he tlacamally
cropqrki
. o onel t he qgt | L alt%rna Ve & ﬁ)%
o<t BB Tt itsh € Dhal Kb VR b e o S Hongipg e

nam)ﬁjbacrb |t1veaswﬂ‘acaf eyriheiforgnation esa b@dl@pb@rﬁﬂﬁwé’dﬂ&hf asfict bhide
es woul d however be re@g gni zed to be cl osely

Suh%ts uen@%}&élawﬁh?r 1 freleays oas f the cerd ety OHiVaRRle 1263y
und&Rb Qct%QOﬁ Retel e%tefd‘% la sﬁ\ﬂte{bﬁ@@ﬂet@ HaRE %o Rfrmtahé%valent bond

present application [O A conbined approach
betwsem@le awrfaog of itrecsobstetd anfddhe thhenaltvempmwana@nﬁb@lf WHC
ren‘llalm Inm_%at ‘?Ci&l’gllih ?)daﬁes 8" ccessf%?eg)%ﬁegéoes{e g ltlﬁ u?fgifeo%f é[he
sub3rmpi Ilfge Bidthgicatly estvEgnagidl dnvdddeyl inighe I’mgn(mbék ogthe atdeysible or

based assays of T-cell activation is an additiona
expathigteniisacteirissHPIeR theovrippremay BeBied faiiurtheraurfase The
ngﬁﬁg&ﬁjmnﬁggﬁgnﬁgcordlng to this enbodi ment conprises

the follow ng steps i) use of naive T-cell activation

as s/aylgmbcﬂdofspymebﬁemg sclpaptcs dedh asolrdveiog.i tomblpte synthesis, phase
sepa%l lﬂ]?pS?y Saé%g} o)b%r eﬁ% togl?]lﬂnnsle‘ﬂa Ce%n ?meél Ct{)] Itpeeigflrsetnanoﬁbers

T- cRdrlesardple LUStheﬂlflall@f r@@ﬁ’ﬁ&ib@hd@ﬁﬁér @ahe Iﬁ@‘trﬁedmybwctrﬁg)mmng a

t he bj nding of the peptide Iigand with one or nore
fibgripppipg eemppatiopinyyiaclufe ABrEhe rFOgnYRPYBeT: ﬁb}oé%gwe\l]ly
act% %Pate(rial 209 FReNBRMela g&ﬂ fhhxffl}ig M a6 't\@(?ﬁtténk rddGARAR tivatable

hm t he epitope reé use of a conputati onal

grogpsh elfnlectmsnmhmglgngeralﬂuelnbolwds 1rhlg igfodubteonpeptriothandrioy athdr fiber-

£ _Qr .nore de s u
forkflesfi5n 26 pTHd rceReb R RE Sp L STl O SR Reused o
prodiéd fes. rweerondtcohg \elaued@taﬁo fibldngspli&d toc MaCfahmgSconbiftion

bind with lowered affin to a | esser nunber of MHC
held in ppyrpes v @ﬁtliaah%utley a newanu dopkst ohthe iberrfogging mixture
frofiCthé ¥ %ﬁl'la‘i’? offR %/cfef d3¥Bk é/l& cDRPIWHESHE NGRS %ﬁ jal\@s a

entir or in collection entonpassing the epi
thrershghdoaahle; e ntecfricddress oveiraontetibe prigteicnsiof on e dr@éett, cadd

testing the sequence anal ogues m naive T-cel

activation assay in parallek with the wild-type

(parental ) sequences [0094] I n one enbodi nent, a

met hod of making a nodified toxin exhibiting reduced

i munogeni city conpared to an unnodified toxin

conprises identifying at | east one T-cell epitope

within the amno acid sequence of a toxin and

nDdlfylng at | east one an1no aC|d resi due mnthln at

oy I L L s - F AT oy o
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provi ded herein are di phtheria toxins having one or

nore am no acid nodifications wwthin the N-term nus
waeapoe2sshe C-term nus of DT T-cell epitope 3 PEl/USZP08/067708

the ami no acid sequence set forth in SEQ ID NO 187.

The N-term nus of DT T-cell epitope 3 conprises am no
acid residues 1-9, 2-10, 3-11, 4-12 or any conbination
chat’r\%%rjalorﬂt&fsohm@n BridlRd RGH ééteawm@ @iP%ﬁhefT%rIo'i‘ cae. SHR dfdeted

. The C-term nus” of T-ce epi tope 3
jet denpravsetoviahdka eoHogdngieed! $Cé@|ncﬂll?é§012 2s 3@01112@6131&0@41213% a

0 t.

o PR B0 TN GAESG e Aok ey
solhﬁit @ieSera reeapasmiesf le@dngibghivichendnavavoix Fabsic haw fsrged be tigr screen.

nore ammo_acid nodi fications in.the epitope core. and

Wi t%%eﬁﬂ]@ﬁw}e@% SRS AeaINGIPUR BT B PRPFTECEF haging very thin
d1aﬁ@ersl alyaraﬂlcrie@ Aeit RchdeThé HidfeRY %Hilﬁenc‘yhﬁld) udifor ity B?the

resi due of the core 9-ner can be replaced wth a polar
cleetfrispen Hedrsl inchile diesthenneily trésponsivepqiynen theonaegplasfwaighs of the
polﬁgqgf‘ %eh %%Cﬁnlrf{elf &%ﬁenﬁ%?gﬁ flgad) Hg) nlgglr 3% H?&r%ﬁ%%&x%ur% tt(l}f Flow
ratfed)ﬂ tht pélymet Mutidﬁefhklafoplm vbltagd, bn@hictnegdte ccblnscy)ethstance

her non-limting exanple, the P6 threoni ne and/

i
AcEHRINBH gRUABbAdEMERE O thﬁd’é‘?SFPto‘H’éené‘Pn’tarﬁém%}%lrrésf@n%? nngiber has
a dﬁﬁqe‘%ﬂ Piolidd i GH abbiich A ARLNRAGhd1d &hmtfomuﬁaﬁs{ B stimuli
elimnate the identified Tcell 'epitope. [00105
resfons evicInapgfitico hes Hdigwnater ingerenged adowtelr nip écp@bcmlé lm)\/nm Further,
thetﬁ%?ofq%g?n%ﬁl a\I{ﬁdannZe %cﬁ oe 1{31%tra1§ ort hP(I)a % aME aboglgE[QeasPI 00.
It véitl Ive @pprdcibied minli Heyaud @ oDthe deryZmal, dlaénetér ofﬁhe ﬂberﬁ tlw ﬁlﬁbrs have

f th f
ah %r}? sgpfaéa@ce{rgspeg unE} o? @gspsgtTgll? e}ﬁél?éﬁ* aQ g;%g rt%{)rﬁg%&aé% pqmlts ﬁber-
forh@isl F4tESalisBlutiBRs tl&bfe%mfeﬂﬁe@@% %wh@@ fibel S FAINGYSatertd]s to
one non-limting exanple, provided herein are
solii pphofilears m frasspmssoflvesetang. one or nore ami no aC| d
1981"he A %ﬁ?u%l?rﬁsspto\é\ﬁs&g Prci)nl Itéltc]lg %slee It(% Pogmftﬁeg Iré el g%er ma 1t))/e sebc@ted from
any NBANT ieqivnsiste] fiet-@dtmigy matgksitthatus eampatibl: wioh Scepist-0ipking
of DT T-cell epitope 4 can conprise am no acid

agen s smpadigent, gsclooted thermally respopgive polypipr showls] bragapabie of
|

R Bl R A Sy SR RIR R E R e300 Dot

whbﬂathie mgnmnetu@rof o systam tree riaen ebovod |1¢W@avtlt19a1§ow10mtempterﬂéure

M, Dus rni nus
xci G G PN PSnRhal A SRR Eln Iyt R e BBGRRR o
pol&@opi@@lacﬁhﬁni&e} zﬁfd%ﬁﬂﬁeﬁnd@ﬁpﬂiyﬁﬁfshh@&bﬂ Q}lﬁer4hermally
rises amino acid residues 1-9, 4-12

onp
resmnsaﬁmy@?%s, fmatude Fandagcepely Biersi g &- @rﬁ%ﬁh%z@feal%é)&@éfhce
C-term nus of DT
me&%&gfa%%ﬂ&c? pgﬁglco |0é£8¥%gﬁ§tﬁ1m aci d residues
22-8@ordigg B)lqnezmbgﬂim@some presamynveotibi, tlzet thomal lyesesponsive

of the no ag e n et forth as
poifyet oo Bty BEMTeP B i S e s FRiET gt &
prifn@Xlyhs dRpUoBIg s@iteo @rprifiiEiey I&ly’ﬂr(ﬁlﬂlﬂ&f;sltde Upeh feaclalid ©RSvelr Oritical
the epitope core and within the N-term nus and/or the

solgtiQne e P g RIrGpf QQEQXFTB'F“RI@NI é2°q obnR-iFRemAcEygmide

(PIPAQA rﬁ@'h%s bééﬁ%n@%f IR WH‘HB rg) } 9411% ﬂieﬂﬁﬂt gnly because
resi dues of the core 9-nmer can aced any

it daypiaye a dov dritiel sadatidn/teampelatre @GSﬁ)r@éa@umh 829(d ehlse fd legly
T-cell epitope. [00106] DT T-cell epitope 5 conprises
the 9-mer peptide having the am no acid sequence set
forth as FIKRFGCDGA (SEQ ID NO 173). Elimnation of
the T-cell epitope can be achieved by nodifying 0, 1,
2, 3, 4, 5, 6, 7, 8 or 9 amno acids of the epitope
core and/or nodifying O, 1, 2, 3, 4, 5, 6, 7, 8, 9 or
nore of the amino acid residues on the N-term nus
and/ or the C—terninus In ~one non- I|n1t|ng exanple

oy o o o
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herein. For exanple am no acid sequences of toxins

whi ch have been anal yzed with respect to MHC
wW@®o0i2ts ons and T-cell epitopes can be readi PGI/USHAS/067708

In addition, toxins which have not been anal yzed with

respect to MHC associ ati ons can al so be anal yzed and

tested using the nethods described throughout the
tew%@?a%rfa | 1qRhis®Be@hsh i tEST RxeARlay nﬁ@ﬁs@weltb bnviRmikehtal

Pl TOPE SCREEN [00116] In addition to
coridgfeoms i $lighhvarmtionnef nH)@pnqe@mﬁl@rpr@hemw@@ﬂwre@mm@éfsctatbe
I e t on

LCg;l'%% oggﬁffeu/ dd %&% sﬁc?;eglrl]la %H%drl]lfgrlgr?l é)g %2%&?% srg&gégus %ﬁﬁe
separiun gee therrheyllyahd@cetl oledse Sewaleo giotallesrBoUmAds polymer

. sihco.pethods, or. a.conbi nat.i on Qds can. be
iSOpIORY {45 §rawy fepyiting E’e‘PTra'eaé‘ﬁt“Efﬁ‘%‘%o Wﬂ?ﬁ}ﬁﬁiﬁd@p@g& Hitgpctions
betW@é:H fsbﬁr@pﬁ%’f&fbs%%x%‘tﬁ@L@@'F met hods enpl oy the ability
a subject to generate anti bodies to i munogenic
rml Bouhdssion atéragt i apceis ngthipép codessitiemprming the
theﬁﬁélppr%g onglvg nm%%ela afl(gJ tlﬂe ertggﬁj Ieségl Vg)ﬁ r?oﬂb%r f?ﬂiee.
een prevr sust y adm n popu i on,

corfipetidlcasiti @ kvidaasgd@lsuport idﬂﬁc@nmhb @dyntrrwpomemss -linking
aggenergted n1the subj ects. can be used to screen toxi.ns

PP elrlens,qr i cqppingdionay ith eihen edaly p pyRwide a desired
ﬁnﬁggddﬂméﬂﬁm exanple, a toxm (e g , diphtheria toxm
hat has had its Tcell Flto pes nodified as discl osed
h er %mabbaamSBémkmgtaﬁems gehde né@hrtn@onoa@m: (sfnyallanclecule materials)
or ecﬁxlé gle Eulfnqe tlczlge?s% %&é&l lsayn eg%tﬁ’l Zegantnt/ar%a ée uen gt 28*2
caplabl¢ mf\f@ﬁﬁmgwaivaléndlﬁmﬂs wvithhvater mrﬁralsnmmtsnubﬁdie@&) aagﬁum@sdf
the toxin can be tested for the ability ii%bind t.o the
enehBhTUCh @& ragfatioRelsrdngal aetheinpil sperex/al gstsrat SXHHITeRsEYES and
act%ﬁﬁbé%rbﬁiﬁla%dé}{éﬁncap E’ﬂtltfé@?halt ire@])(gn‘%ldto ts?ecﬂ@-elp%ﬁed Blt@bnalaerl‘l‘érgy or

Western blotting are well known in the art and can
stimiglety geocratbenstive ypeoine with rmh@ltpemlﬁd égndmhg wmartﬂdmemt@hemlcal
ant i bpdi es fron1the sera of t ox ated ﬂ
srfilot Rt R B R X ot PR AR R PRy wncer

stotdge cotatitguns Hat dat fopnh @S eiént Boed| Wltlﬁ@th&ﬂﬁ@lScuM:stlthhbtevatlon by
t oxm sequence Follow ng the identification of nDdlfled
an eXSIRplEENERY| SORISE+ Bpiie AIROGBNES. dpted s5ag e erpHe form active

spe%f%ﬁ CRIPR M e treRhéalike Bre&efrbe ﬁ@fc‘éd@ ir@RadG R L. 013&‘31‘[ed
he nodified toxmre-screened agai nst donor sera This
statpﬁ oﬁle%@les aporbdoSpmﬂbo pﬁ@demmlﬂx aplied tlcpteis, etlcr:tlfomagh@rc or
therm%th eaerfggr e\{aﬁlou? %a%%ﬁrf? S otk n lat?n%.feaé:gm glgrgwgﬁ)% ar% reé)orted in
Unhé&t $tafes phtonts 41970 49&81@58@044#15 663,056 15 639, 460056, Breomls|
ep |to§e dat abases and redlctlve proteln model i n

pr JgEATROHBHCBRY BYHYRDYY élaﬂ&l%m%%lﬁ% PWOBOS&@PK%%S@CE%S
tI‘lC‘ﬁ/l &h&h tI’lQﬁh@ar@ %V;ﬂﬁ@leféltﬁgr & 'Rl&?fk%ecﬁéﬁ‘ﬁ@a@ ﬁjr&gﬁ’@ %h’ﬁﬁﬁlues
entified and nodified via the in sihco neth
Aunﬂmdlres ade Syntheses.dbohgumecre & re@lde)aglalnﬁ\iﬁtkammc@hmneai Mldorl

R 63 SLARRI TR RaBBEEh ok kol B 200

trlsqambfwdtm) lNBtSHrlﬁiiﬂe pe(ﬁIelt}@e) 4 slbﬁs@mhlBrcﬁﬁéthylyamBt;so@ﬁzme 2-
creen for ident] fication of B-cell

(4- @sthpmhw&)ﬁ] @Tbnsﬂ@cltlgr@ﬁae@/ﬂ)r loi% éml'glfszt Ré“r’?ﬁ‘tﬂxb’}l%lﬂb@x‘hﬁ
bls&ﬁfhll%&ﬁ{ eNg9.-tRIJRL, 4t(94caﬁf(5q I ﬁerﬁ@bﬁé% Eh%rén‘i’ethﬁ) 1,3,5-
ce epi t ope 'screeni ng Al so co |'ated herein is
triagime g2 (d-mgthax Bheeyl)- 4§6plv18(¢ip@lcrmnmeﬂlvbd 1.0stmairey; 24(hethen-2-2'-
presence of any T-cell epitopes that may be been
generated during B-cell epigope nodification [00117]
Application of the invention described herein ntludes
a method of selecting a nodified toxmwherein said
nodi fied toxin has |ost at | east one B-cell epitope
conmppsi ng obtaining a serum sanple fromat | east one
subject imunized with a toxin, wherein said serum
contalns antlbodles agalnst sald tOXIn contacting
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surface of the nolecule, would interact less with
cells, receptors or other nolecules to pronote or
WO p0062888 S. Thus, the conplete elimnation of PERYEX0Y§/067708
and/or (x)D(y)T sequences fromthe primary structure
of the pol ypeptide may not be necessary to produce
toxins or nolecules with a reduced ability to induce
fur@l- 4 sagr@t,ma{bl%eth'ylgweacsnnazﬁ%u@l (4%etﬁbiys{y@1§2@>& and/ or
é sequenceés is contenplated to produce a
bis bﬁﬁ@@ﬂﬁﬂbﬁ b.hattripzase.t he | east ability to induce or
pr 2 e |
Olﬂggﬁle\éh%odl éutyg I%Qntqg C?L%ﬁggmghﬂ: sraml%é\g}sﬁe:ﬁt(l oglgeg d
emboileity thﬂeﬁ)ﬁreéOﬁi}vB@p@uﬁs ma |bé mffdﬁmtp bvadxavpld, drdhtentiteactive

of the npve r added and/ or_ (x /) T _sequence
gm&a%masbam& e CHEESOYPE %ﬁ%gé Igétsﬁ%‘fat *)ﬂ@%% dn other
emﬁ@(ﬁft‘l@ﬁ‘t%‘ 8né RtdnbRlac@fe drb& MBTH adiRe iR Py HRERdRhik aélother latent

secondary and tertiary structure, as determ ned
reaglinsrgrongt mayibe kaivwied by hf:ftto Seitdfle enosh-hekiyg agents| inglpda e tri-
tod | ray
anc@ 15191& @ﬁ%tyo%ap%ﬂngﬁ%\lw%h PO Cy%erl%qnatgr}%%( eling. Conput er

nodiedtsnt @éacueer groupss thed ey@mat:mxcéeo Slicimal athest caegyah@de a variety
avaj l abl.e.in the I|te ture or @gputer dat abases.

Of ISAGYR PIFH P PREG MEX A, TOHE CERPPYS St B8 ik il to

forfaHeRtivE kBl g QHH Eféh rf% dovaRft BshddSER &Qalblq%hﬂsf Mlow the
target sequences and regions for mutagenesis.

crognlinldng watabesejdcsntanasersaly. &k@blettbermaﬂmeﬂb‘asegrcﬁpSzatyp)cally

havsetagol’ell(frto osr%sfl%r\/fntgh elrea seeﬂg1 I/elf 8r ag‘in ‘tbon useg lefso?lg l‘t‘)e (‘fs 1h%‘1ude

oxygéhokygen HonIueh &s ﬁﬂdkl@é bfnhcankﬂtrcgerse;cygem besdsi, Iand nitrogen-
pol ypeptides that are nore exposed to contact with
mtr@ﬁ% e metheRndewill fepelpr deganpngse aidgRRFERECSdRB EHE AT A
motdW@ah B €pb@Ic. Oof the polypeptide. (x)D(y), (X)D(y)T
and/ or flanking sequences that are nore exposed to
co nlB@bﬁhmﬁntalhy esueeqtfrdatarbmbemsﬂl regenes gndasgea Viriagy 9t ¢hgmical
s BB 2R SR Rl BRI B o
duﬁelmusuors Egzuhplle;bef cm’rbeli’fa gynetrzablg eﬁcSu(feCtﬁazﬁﬂﬂﬁeagﬁﬂl @RizS-compéunds.
nmut ated or wil d-type pol ypeptide' s structure could he
Exyaplet of me@letgﬁxerﬁ@ps @Plyg% &yl g apprytigarkveer tnrreaoyl aryl azides,
acyk? &igke aﬁtﬁeamldnnywdeg gl a@&mbﬁ‘ bR RRIPYS hea%ﬁ%\f@dﬁ Hadife
known to one of ordinary skill i'n the art 128] Once
tripdet stfdsnaichies diosesanee neadiontpnioss ayl @dic) ®(1y1)s Iaawalm be used to
ﬁn%ﬁh%ﬁ%%ggﬁ?%?énce is altered in a pol ypeptide, changes

Y& Rduce or pronote at | east one toxic

ef fiacine eAbodighcashayiRemblsy-Rgctartyerolp dBe treemighesgent

descri bed herein or as known to one of ardinary. skill
inchydehizpePYide ot@26)-- A@%g&?%ﬂ)@w‘r%ﬁwwetr@ielde-wnéautn@g EEOUDS
inclAk HBF EGhple, AMmaiy- Ife%u%té s 195ro§1fde g&; %% Rehdigequance

conprising a (x)Dy) sequen e or a sequence
peroaydiwﬂaxmattgrcmnﬂhcmhallryﬁrdacftuvc dtadlmhpeocﬁmémgranpm theavilty-reactive

e e S L O e T

diogétdhd@oypsski || mthe art, as well as any nutation of
such, an am no_aci d sequence i ncl udin but not limted
to, D]Oﬁg‘répqslaéq]g)ur-g@p@@;egrcgc 1 pesoradgs;t gea@F or decompose at lower

I

o LSRR B, Sl LrROL Y molqeulsy The

initied step omthic eledAn)os FEGn e dmg etanestis cI)ea\carge ohthe §1--Orbped, &l scoond
aci d sequence(s) conprising a (x)D(y) and/or (x)Dy)T
sequences As used herein angam no acid sequence
conprising a (x)y) sequence or a (x)D(y)T sequence
can contain at |east one flanking sequence C and/or
Ntermmal to a (x)D(y) and/or a (Xx)Dy)T tri- or
guat r a- pepti de sequence Such an "alteration" can be
made in synthesized pol ypeptides or in nucleic acid
sequences that are expressed to produce nutated

P N | o o o g o I o Y
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between the ability of an LDV or honvol ogue-contam ng

nol ecul e to pronote vascular integrity (e.g , FN) or
waele@pomssst (e.g., DI) may depend on the ori enPEI/USV8/067708

or availability for interaction (i.e., binding), of

the LDV notif and hence, on flanking sequences

Therefore, changes in one or nore flanking residues of
stefh Bﬁaﬁ%%@o@%ﬁﬁg BndBY LA BNGE cRlitell @HMER i1 @nd one in an

a mol ecul @ to profote VLS Further, changes
equmétsméépmte ThrecxCRYDIBLey yasegrhonylecan extrdng a dydrogemfrom an
f t I r

adj gé&l{ Iglgi%lélgl fotr!:l]zﬁ é;tj{x%rrgé(l:lgalt%gec?ess 1)196 (}I{]&lg %géen\{\qﬁ{%}*}ggf Jh% one on
theeatabbf thg caiohyli wiyh thwltbky@ncanﬂfw)n fiehi ©nSy thrvalenabend @s8een

exposed may reduce VL r onot | (ac ivity. [00141] At
thelt@@?ﬁﬁﬁeé‘c cg?’feéeﬁle a Q{)ﬁa&éﬁce ¢idat i on, novenent or

ot h[@épr@sleﬁﬁﬁ@é ﬂh@Hndll@' rEetbﬁVé\lfno%leézaﬂ'e%ﬁHrféélm UIS@@NSGIB%@ and

sequences of (X)DE(y) and/or (x)DE(y)T sequence
othaigprebegatiye é@hmlel lptcot haiye gpoipy peepepaited it SpBpis.tidsBoth of

uc onote VLS.

ﬂm%ﬂﬁggﬂ% a?”%ﬁ%ﬁ%ﬁ%{%??gﬁéyg%&g %rations woul d occur

I N onént @¢activg grou@sthakes reahm\eho wlelcirom@gneaé f&li‘ettlohj"@ch as

active s I n. ot her enbo nts atio

ultr&moéeﬁ 8t Ylé!&eﬁe Taigiion geccypicyl "%@esm ﬁ%)li’l?é)t?fé%lint?& @aﬁfve groups.

fr oﬂleﬂg@ WF lafont ?éﬁ@t'ﬂ\te a%tlvﬁmélgpe%ws ADAH torn oﬁQ@HItregotlve

about or nore NNtermmal and/or Ctermnal to the
act{vrtable E(rxl)ketqllrsqo@ pedftle Eagubanye tatentt reaotivredctisaiplle ery] ketaacs
1ncﬁ1d5: %?Deréc?ph)eg(?ﬂed%:; Pﬁlg%%%egg?gtggam 111@)9% A %I{et Dt rla)ﬁ% 1Ik% n of
hetéﬂ@eyc(les)([)é Fhatgroomdlic fanal St alh&ﬁd)liél.wsh aethosachaiv @M id,iced in the
their proximty to the tripe e sequence in a

IO@O%EIWSn%qd&h% sybs@ied (8- §88 évl?ssgﬂaefﬁ SFRYHIVeh &8s pf gyl
ketBeskRAUR He%r@c%}@l@ﬁé%h@h%&rdf afthkdre, memﬁg a@ﬁaonea%ﬂﬁfn@ and

contenpl ated for alteration as part of I anki ng
thigegthenc end Sieatringl substietcddgrivatiyes. o Ip@mileulan yhloxamhms,eand its

der? eaf%{s{E y\smlgaebx%\l/tgtlgnoerneraéletse [ art]g tflel{]neangt) %OEn(rX )areaulggful

sequences as one or nore | d
t ypEie tfuhaniﬁalr‘goﬁ@sofdu@skewes alletsartade sih@NvE ahe réﬁbl‘ﬂ? @apable
chem cally nodjfied, etc [00142J Such am ng acid

0 I.Lﬁsiaxaoerkgaam %Hgat@aﬁn%w%wgﬁwvmn ®igks- dsnporhgngng is an
exe%iﬂl@r?:ph&%!:ﬁ/enqgahly\%@ﬁctltvg ScthataBldrbp, gﬁ’l@@itns Sfpabll oFO @
targeted cell wthin the context of fusion protein,
ph(&mllenmal ﬁmt@h@t wtth| the iamial fma@tnomﬂ_fgnmcltefd sm@laj\s!tatbethat
n.are. nod t-.QXi ns. t a .
un(re‘re%)ﬁ% &er tq {:r)?s%nég tod[bggléﬂ%Lg% "ﬁl exglrt]ga lﬁzg s%?t)%*)ca} E(s%r)t nto
carB&tehdrogon) Hon 8 by %s&@@tuﬁﬁﬁ“@‘hydﬂofgerp@tsﬁi @ﬂoﬁl a @ipoit Quif efor
a reduced exposure to the surface of the protein
exXaHyIp By Pr&%tnzgra@éw@ Ridr Subeeragyt coHansp ef %ﬁaqwaflﬁpﬁlrf Hgds to
SRt Y
o R s el S ey s et
avmmbbﬁ@ﬂnmdmgwwoQEUmeﬂmgbhmdmmdaxdﬂphnnéﬂmdmnamhﬁmmegﬂmp
osur e
s UL E et BRI araig PR blsP BYRIBEN G Hine
enc@®y} dctircel @Chmbﬁmﬁwﬂ[y @ﬁd’lﬁf@ abi @I 891 cBorek OWBhta8 befizophenone
i nduce VLS. Thus, it is contenplated that the complete
and)CeioPRERONG ATCSH PESH BRI RAGH BRSTUCh B Sy STOYBYRIE ﬁ@:bg%ct to
muftipRRhRaBEd Rl He SRS 0Ol IfifelRRLART Lfickeyn | S
necessary to produce toxins or nolecules wth
reduced ability to i nduce or pronote VLS However, |n
one enbodinent, all (x)D E(y) and/or (X)DE(y)T
sequences are renoved to gegprate a composition that
has the least ability to induce or pronote VLS [00144]
To determ ne whether a nutation would |ikely produce a
nodified toxin wwth a | ess exposed (x)D E(y) and/or
(X)DDE(y) T notif, the putative |location of the noved
or added (x)D/E(y) and/or (x)D E(y)T sequence coul d be
detern1ned by ~conpapson of the nutated 'sequence to

1. i Y a1 T 1 s o 4 a =
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and V7T V29T [290T. [00155] Modified di phtheria toxins

containing about 1, 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12,
wa09essa5, 16, 17, 18, 19, or up to about 20PCT/US2008/067708

nodi fications within one or nore (x)D/ E(y) notifs can

be made, using the nmethods descri bed herein, by

sequentially nodifying am no acid residues and

Conpabg 9@6&%&%@&4 AU cRRA thMh&hf‘cﬁ dy feracm & &8-linking

previously unnodi fied or previou

S
agegisphtshley deaivedion thme tdeffﬁmt |t3m§|s pf m{mular @mlu%p Hhongr families

inc (81 oﬁg OICl%HIIC%I[yﬂ{‘O%gﬂ{gﬁ)r es C’rl E??(ﬁ éﬂoﬁﬁkth%r}n%gl% Iﬁgtected)

amtﬂﬂ@ adl{oxmg[*(ﬁlp@,mtm oOthet ﬁnﬁl@@ltﬂ}elaclaﬂe hﬁﬁ'olﬂﬁvm etntlmﬁlpa[p(ﬂlhc
arin Vlt to. the Vi ous unnodi fi ed
porgip tlﬁa‘ﬂ? amgafﬁa e s Bk B u@{m be tested for

activity using assays known n1the art and descri bed
herein including, but not limted to, % otoxicity
assays and ADHJﬁEb@yi@h)QﬂDQi@%éﬂsCXT@Di 6] Expressed
toxm nmutants and toxm fusion proteins can be tested
for their functional activity. Methods for testing
varli auslitkond @stp.abtis O §YS@rs0 WeRP 0k@R9m7 i"[l’115t(h@H§eDXt .
For__exanpl he VLS effect of DT-nut and
CHTCHE) bt GRS Earprib H6 R 6 HOVERS Nighydrogen atom,
an ?19 Ek?f%QyélBylEa&?ﬂﬁh@o@alk}_h@r e{_FMGQMIt graﬂﬁf)@ P9ES, or NR°R®. P
~activity of DT variant's or ni st on proteins can be
is ot heysiraggn btom prea protgoking groamsyity the ercms@abat dais ebschiedhgmX is
<NR§$aqg§S8%y%rh%%&n%9%§% Cﬂt%ﬁb%%i Vg%és%@ quormykmymyl

groEp aGpls ©, 4, SOLSONDR'Y i(€H,)PD- busion R axi RS atedatigindbeseently
in treating cancers or other

an @;(%12 iﬁé& ?ﬁggtgréﬁw ,tog;a eteaoawi?@h %r%n%rw%ens%ea@ﬁfﬁ @re
tetﬂé'réaﬂt (g%he%\? (I@ Lﬂk/w@%%o (S\s@ﬁ?&o%é#l' - (—CH,-),S=0(~

CHadgzi H@Hm)&(@)i(%@Hnﬁt @rc(d@H&dﬁ\TR(eGHm)sngi |am1an oge naCdal t y
flc tion . of T-c

ang R L ORX d t
R R e R AT G e T e

indopaidéntbad hyalogeh aling aalliyl, srdsargiRis, Ilié%@lodﬂy&lrcﬁ} ihBterdabH IRl
and _godi fjed toxins can include both nodjfjications to

grogpolu a@ %o@rg S indrasndnaly adwHIOgFR ate ik allyl, aryl, or arylalkyl
| |
Bl o el PP ok an By B RO et Lo
abdyit Ad if gn integen &otnmaﬂm abutce b Ilsananwgvrafscm 0ap alewd 8t he$ amminteger

fromei t& Or te g %ﬁ? %ger r%uchao[ alﬁ)g oefn an 3 ullng?gqr ?rgkn 1 to about

5o@yndrone as descrlbed herein). [00158] To produce a
toxin % ht heri a tOX|n) that has nodificatjons
in Oélélem @%lmea &'y aBregehqd arpnprgpeid allybchage hadng bfgeen

abo‘ﬁ?ﬂ’%hdi‘%du@'i‘é‘ cAB6H 88fns. the amino acid residue

fications nmade for each type of nodification are
con@uadeﬂleldemlmdllmghtD@ﬁf art greygon hiem (fdi f i cations. In one

ot Polahafit SRt TR SCHeS o T A MErOT I g >
botlh sfitl gl dnogtel t@peEmeMIRVIsS tiakdgdes atomdi fi cat i on of

at | east one amno acid wthin at |east one T-ce

epi NosEatAhR PROPHEI 6] i 28 RBVAH aHUR. (Cragdids & hmrsgen atom.
”Dtllnfanolﬁkmﬂl@d'dluﬁentt 1'3@15 AL 1f0| 9@5‘[’09{] of _at | .eas.t one
amino acid within at |east gne VLS notif within the

t oxlinrstifl hioother andtodonedt @ isanToxygen gpint Ope. Addi tional |y,
the nodification of a T-cell epitope or a VLS notif
shoul d not re-ntroduce a prgviously nodified T-cell or
VLS notif. Furthernore, nodification of such

pol ypepti des can al so take into consideration the
nodi fi cation of B-cell epitopes, which when desired,
shoul d al so not create or re-introduce T-cell epitopes
or VLS notifs [00159] Modifications that affect the
cytotOX|C|ty of the tOX|ns can also be nade For

o, - o o o o g, o oy o



10

15

20

25

Biol Chem, 5 268(16) 12077-12082 (1993), vander Spek

et al , J Biol Chem, 7(8) 985-989 (1994); vander Spek
w@e@b/002838 Bi ol Chem 7(8)985-989 (1994), RoscopgT/USB0gi67708

Chem 10, 277(19) 16517-161278 (2002)) These domai ns

are critical for delivery and Intoxification of the

targeted cell follow ng receptor internalization

(Grpanfiiyel shofir Blnbodi SehRC tad REAEARATHBIRBParl 1980,

Once thé toxin, toxin conjugate or fusion toxm h
Whmbwwmb@Bﬂﬂhéﬂw@muw§UHﬂanei3eceptor t he cel

internalizes the toxm bound, receptor V|a endocytic

vesicles As the vesicles ar f hey becone

acidified and the translocatloh onaln of the DT

t ox S cturaklreorganigat 1

|né@ggg%?ﬁgﬂﬁf%g&?%g%gh%ﬁ%rane segnen?s ]?%(qusgggﬁhk’R
is a ydeogieh etome Fisan @ ioh hiyiwgenaomyRf & aieslrager afbii, G BVEMR and

Jtri rs the for on of a productive pore through
R! %i‘?lpg‘%‘X Igéoutl?%tnéllﬂ;{m‘lfi’ﬂﬁﬁal n of the toxmis threaded

) h Xef A P pakilat b SRMBAYL liC(- @HE@' D 13\@ Ghs RESEYSR ! is a
e

- pbosyl transferase activit i's rel eased nto the
hydrggasssomoX it BeP tsafrlg/@r@@n@@m, Rifie# Bydrogdngitemee is @, R® and R*

areg)‘fel 1?59 %&@?gﬁwle Ixﬁp\lltgﬁ% i€ 1&&% lnfg?th B%R/g?(ﬁﬁ gsﬁfd ih Bgrtlcular y

iszwbbeéular Bi ol ogy, Bacterlal Toxi ns nmet hods and

ocols ﬁ% 9-99, Hunana ress, loto g%
c&)estalpﬁ ?@fﬂeﬁ%h AHARCE S FPRBP L b ' DG S0 Tygre
parﬁbﬁlhrl}afr&%' dbomtf1 m%ut%b efrorhABowY 18 2Bbut 080 QK @PouTRAY about
ti nes that nunber nust bind to the cell surface

204 él@au@@ut ho devt 3/50@ fromeabouf ktoj abefif A9} Eam)abywi Isto about 50,
frofpbp A2 BB ARRAPALL L Ay g ed Lo Lhe concern
poi‘son owerful to contro
Fbwmvmbﬂmﬁ@MMnﬁn&umme&Bn@ﬂmﬁam:ﬁmmnbndered I nnocuous
t o the target cells) sinply by
L ﬁﬁ:@%ghﬁjg\%&%& QS{/: Cﬁg‘ )§lhei r cell-bindng domain or
andSUPHR!, Xhe, I(ZGGHRWK"?R@@&”R]@VRQI r s, | 8hd Darklag @i aBove.
cel I'’- bi nding donai n) i's then coupfed to a hgand (e g ,
a ploloppepbpdigncet, Ljws eifemulhegcesiingtontragtnied): a
cel | -bi ndi ng domai n) bhat targets the toxic portion to
the target cell By .selfecting a polypeptide or portion
t her eof cont ai ni ng<g-cel}=Dbi ndi ng domai n | acki ng
unwant ed cross-reaclivitly, fusion proteins are safer
and have fewer non- épg;*#lc cytotoxic effects than
nost conventi onal antu cancer drugs The other mam

attraction of toxns such as DT is that bébause they

are bi tors IOl £i nthe Kill t

cor a0 Bt b ndn BB DGR §Rckion STRL D 3T . o
togkthtewite d f@ﬁh h%y&li’b&ing@f)ﬁ)vl’&éﬂ whe WCAr] Jadre tdvh lﬁddﬁa‘ldﬂlﬂy a

treatnent do not escape the cytotoxic effect of a,

hydrogsnGiotpy i g[@@l@mn aTyhareu e B 1580MDTC6 R Bris Mnt & AT (-

CH, %pfgvﬂéhf\ﬂ/}{%ﬁ -Dengded f%Hﬁ'aQﬁﬁg, tthE‘I?AAana']qlré?’( @ﬁa') Q§r e Blisa
hain carries bOth a cel bi'nd I Ng region and

hyctrogamsﬂt@naetm adleyl rgechpoan atvmgrohp praddnbotes atbesd with T, n@élm i on

. of t A chain an,ac
inaBaer it B e B et P T R BB A B B Rl B &
‘Nthenok(t}g);iﬁajmﬂﬁtbaﬁt@&nuranslocatlon For their use
in vivo, the hgand and toxin are coupled in such a way
as IP(?‘“P@%?‘W%’@‘%‘% WhiGte-passi ng t hrough t he
bl oodstream and the tissues and yet be labile within
the target cell so that the toxic portion can be
rel eased into the cytosol [f0172] However, it nay be
desirabl e froma pharnmacol ogi c standpoint to enpl oy
the smal | est nol ecul e possi bl e that neverthel ess
provi des an appropriate biol ogi cal response One nmay
thus desire to enploy smaller A chain peptides or
ot her toxins which will provide an adequate
antl-cellular response [00173] D phtherla tOXIn as

o o o " s
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GW CSF (Frankel et al , din Cancer Res, 8(5): 1004-
13 (2002)) Modified fusion toxins using these |igands
wW@e@0exsf’il rn treating cancers or other di seaB&€BUST008/067708
the cell type to which there is specific binding.
[00182] In IL-2, a LDL sequence (a "VLS" notif) at
residues 19-21 (SEQID NO 3) is located in an -hehx
andpiafobsnifithéd! Y tXRPRRGhe Mihatal NY(ABPRZY=ORYY Sand L
mthe LD nmotif elim natées bindi;g of ?i-z t%ﬁtthEM, ’
T, @hRi. R R "t v, ks, m2t arsloepe o defgdabpee quesntbegel+0 ,COO or
| L ferati Collins et al., 1988) It has been
COE%%%?F@EI{%ggh%E-z directly increases the perneability
of Inhaeeabodihnt, riche b fedniuliradeordidotarstracture (Vy: t r o and
that this effect can be inkibited by anti-IL-2
receptor nonoclonal antiboffies (Downie et al., 1992).
The LDL sequence in IL>Q ages HUWECs. The Asp-20 m
the LDL of IL-2 is involyed qn recept or binding and
functional activity (Coldinsvet al , 1988) Thus, it is
contenpl ated that in certafn enbodi nents, nutations in
IL-2's (x)D E(y) sequence ar
to elimpnate or reduce VLS should be conservative wth
and asBele Rt 8ndg e 29 dgfinedRBO¥s ol ogi cal activity of IL-2
ma : 1 5 cific
g e S s R e B O e
bi ndi ng domain is | €& ed is now known. Furthernore,
advances m solid phase pol ypepti de synthesis enabl e
those skilled in i??ﬂechnology to determ ne the
bi ndi ng domai n qiﬂg;egtically any such hgand, by
synt hesi zi ng~yati 0 ragrent s of theligang. and

12tePtiﬂg themfor the ability to bind to the cl ass of
R7B BB bR | Rbarcewich §1dapendambenhydspean atram.reddkl Abam! group

or ddhollg b@'{ﬁ waHeh Pﬂﬁ/j(ﬁa aEtehs@'%W@.%?ﬁw; RFIRS, Rt ,31@16,0@"7 TR Bdnded
genetic fusion’'toxins of the invenhtion heed not

withAcdnddectal, mdependerdtiygafith orit rat her can i nclude only
afra nt of [ igan ich exhibits the desired
ceﬂ%ﬁggﬁﬁﬁﬁﬂ(%§393%$9%H%$&%ﬁﬂ SO 5gs of the |igand
or its cell-binding region having mnor sequence
variations can be synthesized, tested for their
ability to bind to defl(TSQRKFPHEmporated into the
hybri d nol ecul es of the invention. The ami no acid
sequences of cell-binding pol ypeptides can be anal yzed

L, GoR’, BeR BrR npr.e, M, Samiot ik g5 ddfimed laboepi T Bge€H,-B; ¢€H,CH,-O-

epj.t I [ |0 erepf an di.f.i

). B33 TR IR SRELBE B-BeCar Pl Rert: o Codke i n

CHOOE,-85 R ALH, B, UK fod $iCH, OB, OHEC R, -0f ) bhep W@ﬁg’ﬁ%\er from 1 to
invention is produced by standard reconbi nant

abqug¢hni ques. For exanpl e, DNA fragments coding for the
di @€ UnbB@IERE R HadE £51¢ e?ﬁk%gﬁlil%t% skrh?cﬁﬁee(g):t_oget her
inframe 1 n accordance w th convertional techni ques,
for exanple, by enploying blunt-ended or stagger-ended
termni for ligatken, Jgestriction enzynme digestion to
provi de for approb?Nate“f@rnini, filling-in of
cohesi ve ends as ap&ropdiate, al kal i ne phosphat ase
treatment to avoid uNd€Sirable joining, and enzymatic
ligation. In another"énbodinent, t he fusiBn gene can
be synt hesi zed by conventi onal techniqueé i ncl udi ng

A, Bul, Rfhhad z BNAssigfihdiesbiozer s. Al ternatively, PCR
anplification of gene fragnents can be carried out
usi ng anchor priners which give rise to conpl enentary
over hangs between two consegytive gene fragnments which
can subsequently be anneal ed and reanplifed to
generate a chineric gene sequence. [00185] If needed
for proper conformational folding of the fusion
protein, a peptide |linker sequence can be enployed to
separate the toxin-rel ated pol ypeptide from non-toxin
pol ypepti de conponents by a distance sufficient to

o o I Y e a S



10

15

20

25

frequently is flexible, so that pronoter function is

preserved when elenents are inverted or noved rel ative
wo ooonesshot her In the tk pronoter, the spacngPGBEUSHE$1067708

pronoter elenments can be increased to 50 bp apart

before activity begins to decline Depending on the

pronoter, it appears that individual elenents can

f ungitan G cihRRImER; ORSY AldvBlac@rdinBdeRaRdsR{y to

activate transcription [00196] The particul ar pronoter

that is enployed to cont{df the expression of a

nucleic acid is not belig&ved to be critical, so |ong

as it is capable of exfresging the nucleic acid in the

targeted cell Thus, %?Ege human cell is targeted, it

is preferable to positi t RMewrricl ei ¢ aci d codiyng

o egion adj agent, to and under the control of a pronoter
R" Rat Ri sRcaPabR e 257 capR dgP @ priess Blrogen 2ty g ke@ pr aryl group
or §BBRE @bbXd FREAKHRGideUFRad tR6 BFRIER IR Nk 151 RE| ®AGre bonded

ei ther a human’or vrral pronoter [00197] Ih
witbdpandsetloR, inderendéntly is ¢l @a¥.l y i ncl ude a

pol yadenyl at ,on signal to effecgt oper .. . . .

Po AGERA QR eBpSRent PufikhfiL oPERB S imenn pipce the
R’ pd raste bythatheoyl gsdupeahd us tethéred elgegivedat@dea SocCH.

to the successful practice of the invention, and an

suclh YSeIP8HE EmBaYTISEL SHHBP AP 0P PEAEHYIEN IBMP OV g a%’lgen R’
and RCAHARenyP glto_uﬁsr ,&hd{Hend ! gglr)]lgﬁgﬁ% Q%thﬁde'ﬁyﬁ&nﬂ% beh substituted with

pol yadenyl ati on signa ovne gr owt or none
at lpot gueddkylbatallon geiugnaich ag Ohlv@ACEnEHadrd,- kordvids Q(eCH,CH,CH,0-

faunction | _myvarious t I npl
e BBk OB s RO P FERL O SR, CRID S Ror HE
CHLEHNTMAD-QF, 3E GeRGEn TS AteféraP@Al S0 Glout $€rve to
enhance nessage |levels and to mnim ze read through
f r ohapABereaadipent;thg fgnply ey thedgmsizes [00198] A
specific initiation signal also can be required for
efficient translation of coding sequences These
si gnal s i ncl udeL A€ MDGGRIN(GRI@FCRYUOR. and adj acent
sequences Exogenous transl ational control signals,
including the ATGinitiation codon, may need to be
pr ov,i detdR RE cadh GF AchRF YeadlkRY, leadiR ' h@ciaf cadwyledch s, each t and
readi ly be capable of determ ning this and providing
m 3re,as %ﬁl@@glaw agf gy an iptegpisiroma|l|to RPRRAOL hat  t he
| nifhl A LABGRARN TR L g ulidcbAR: toWhbufd®: F €adi ng
frame of the desired coding sequence to ensure
transl ation of the enflire insert The exogenous
transl ati onal conggq%ﬂsiggals and initiation codons
can be either natUrﬁ orf’synthetic The efficiency of
expressi on maybe enhanced by the inclusion of
appr oppat e transcrih?ﬁéﬁ enhancer elenents [00199] It
i s contenpl ated that -gol ypepti des can be ﬁo-expressed
with other selected proteins, wherein the proteins can
A, Bel, &% exppr exsadeficeddboveane cel |l or a gene(s) can be

provided to a cell that alr has anot her sel ected
P obeftel SufdiBun AR BRrs OB uRay
CO-TalsBNSh6mEd dhgbddhBerSix isW th two di stinct reconbi nant
vectors, each bearing a copy of either of the

r esiperet anpgheprmbafimsph &t isfdl vy, a singl e reconbi nant

vect Qr: . 1 0 Arngl Al ecodi ng regi ons
{or MR e AR ER & RS RrEn be
expinesstdr ¢mbai@htrg, Rt anist ‘ect edthvndihidudlly silngbepsvect or
In either event, the term "co-expression" herein
refers to the expression of;poth the gene(s) and the
ot her selected protein in the sane reconbi nant cel

[ 00200] As used herein, the terns "engi neered" and
"reconbinant” cells or host cells are ntended to refer
to a cell into which an exogenous DNA segnent or gene,
such as a cDNA or gene encoding a protein has been

i ntroduced Therefore, engineered cells are

o, . o e - o s I L
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toxin produced (Bishai et al., supra (1987)). To the
degree that this requisite cleavage site can be
w@bkaoenesss o nodul ate the cell selectivity of rPSUUS208/067708
fusion proteins, it is envisioned that such cl eavage
site nmutants could be in VLSnodified toxophores
(Gordon et al., Infect Inmun, 63(l):82-7 (1995);
Cor Q11§ @other bRbSGEIMANRYR 1, R2(2D, 3B GHY gfciﬁgfb-:, tis 1 and
Vallera’et al., J Natl. Cancér Inst , 94 597-606
each @g)ar,ld preidaddi indsidually aryBpiopps., 104(7):2143-8

(2 . raat v i L ' e r .can be
{r anebb e EARE e hRo 7 P3P tB TS
present application further provides gene delivery
vehicles for th el iver f_polynucl eotides to cells,
tissue, or a mam ﬁapgkxé%ﬁ?%§§¥%£?8ﬁgwnexanple, a
pol ynucl eoti de sequence of the present invention can
be adnmi njstered either |ocally or systemcally in a

L, Rele R4 RaR/, el G %6 PThReg . &érandmyetess dafinagtaboveze
viral or non-viral vegtok approaches min vivo or ex
vivo nodality. Expresspdn of such codi ng sequences can
be i nduced using enddgenvus manmal i an or het er ol ogous
promoters. EXpressi o he codi ng sequence in vivo
caninlvgc ebbéimeanmsit i t ut ieaar RY¥ agdiR&taeelcabhendividedltyi on
i ncl udes gene delivery vehicl es capabl e of expressing

hydragencaiprn etpliat €rupar yh aell éPdes i ncl udi ng viral
VeChohSmheFAhbENALRI B ;i@ ao et al devel oped a system
enpl oyi ng PGL3 packagi ng cells produce reconbi nant
r etlnoull rostber apatyadyhery, whebdin X mghent whi ch kills cancer

cell and provides a met.hgd for using DT as conponent a

o Epdbm i EpbERaBaRP R 15" VP oP 761 73456

( 20@23}ill OB} cloydigeser’ FH.mut ants and DT-fiision
proteins can be tested for their functional activity.

Met HeastheipzmasémeiqC mT(-GHe ) e9d bisd- wel | - known in the

art r RS d; 4f : : gggg
DT}PSE?SR&%rotéﬁﬁg£%§#¥b§dﬁiégﬁﬁwﬁ%uﬁﬁggH agiﬁe cpbed

i n IByamplothe? embhdimenb &S yd M ams® e adé Rics FvGtiy (€FHPXO-, tis 1,

svapant s or .DI-fusion proteins Gan pe,test b he

R PROBCHR e ot i RS SR o R iR ! s
cytatyexarditiicy e@bodheu ficditésenOihvdatioh Yedvades I@rf@lhﬂ%] BSca@bunds
be tested as described in Exanple 4. [00217] The

havingedhe AerB¥A1 i cation al so provides purified, and in
preferred enbodi nents, substantially purified,
pol ypepti des expressed using one or nore of the
met hods descri bed herei b-(GRECEMM)purified” as used
herein, is intended to refer to a protenmaceous
conposition, isolatable frommammalian cells or

L i§ £G0KThE B, Bes0, SHO, SOMNRRIC(THALO! @8St00REand R* are each

~ polypeptide is purified to any degree relative to its 3

indgpangdenfy ap-adiptl aArlaBiydaliot diegerogryle or ar gtefparykalkyd groqug or when R

1 ' ] t t ifi
o ool By PSR, f He Gt
CHE@FO(€GH ph oy peH K O 1 e@HS-).ofnCHh o, R CHaNmRA is iiydrogen

which it naturally occurs 21 VWiere the ter

aroB B et § iy RGeS TS iR Sght i iy spar

gro@ﬁ;@@fahtiﬂlt@ghrlﬁfd)ny\@ kChbollB rSP@cCintdger ROVNBRbOWS; § &f diEinteger
t he maj or conponent of the conposition, such as
constituting about 50% of the proteins in the
conposition or nore. In one enbodi nent, a
substantially purified polypeptide will constitute
nore than about 60% about 0% about 80% about 90%
about 95% about 99% or even nore of the pol ypeptides
m t he conposition. [00219] A pol ypeptide that is
"purified to honogeneity," as applied to the present
i nvention, neans that the polypeptide has a | evel of
purity where the polypeptide is substantially free
fromother proteins and bi ol ogi cal conponents. For

Y
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non- di phtheria toxin polypeptide, wherein said non-
di pht heria toxin pol ypeptide is selected from anong an
w@niovesys or anti gen- bi ndi ng fragnment thereof , PEXEFS2008/067708
-1, IL-2, 1L-3, IL-4, IL-5 1IL-6, IL-7, IL-8, IL-9,
lL-10, IL- 11, IL-12, 1L-13, IL-14, IL-15, INF , |NFg,
GW CSF, G CSF, M CSF, TNF, VEGF, Ephrin, BFG-, TGF
frofFo@b6&! 3; nPisRdiifBed ot 2 et BRfnd NisAREnEHR TR about
t he non-di phtheria toxin polypeptide is, for exanple,
101 L-2 or a cell binding portion thereof In certain
enbodi nents, the fusion protein or toxin further
conprises at |east apother agent Such an agent can be
a nol ecul e or noi et N, ing, but not limted to, at
| east one effector (t erad utic noiety) or reporter
nDIFcuIe a detg;}a Jxas descpbed el sewhere
her B FROOBEFEEARE LABELS [00231] The present
I NVRRhb®Br @nsvdikes, GusCen. prot ei ns agai nst tar get
epi topes, such as epitopes gxpressed on a di seased
t i sl gpotherginahodipet Ry AnddR @ig pach éndividuglly_apyligseust or s
on . . i i t .flsi
O L A
groophier enbodi ments the fusion protein further conprises

or ips aacabor ¥ anrEtanghe b e el Mbrdutied e

unsdfir86d Blahéheli aRlghReRah beEy b hemdl Aent %Kgroaﬁﬁplﬂﬂﬁﬁfa}/having the
whi ch can be detected using an assay Non-hmt

statgd Apbeisofgarbe giomsdf. frof eCa MENSMICER SiKL9@OP @tons) that is derived

oy BRTAHORHEoh RELASRE) s, OB BRpSIANIT puct e
alkpivogphigmes Tepitalmilyd guiups inchidertivt avinoelimgedto, netlatwitedy such
chro hores, | um nescent nol ecul.es, hotoaff nit
i L e e R bt N S S RV L SR
propet-&£1 3blpeop-akalosyli pobude- LQNREEIBsISp AN D1 @)@ bRBb2-en-1-yl,

that can be detected due to their specific functiona

propriopet tyil eBropZni-bryLe¥reriugds suchap Retebrlr gt butan-2tvhe use
! | » !
2o M G S RAHRERS  ARorh Bt DL BUC RBABIE

butdlesn-2ed, 2viathy Bpropdpen- &ty bie-e@otlapl, duf-2waghyighutad Sadisn-1-yl,

ar no in e art, as a t hads for .t hej )
budi PR, Dot ThaiooetlfulTenron. effpnut) &dist-Kbs
butdh- 1.2 Iut- 14981, 9483 -1¥ﬁ11dy1,4€t6.z 2nP@9 lik€an hetNGOEAOIALR Gf
herein by reference) The 1 nmaging noieties used can be
satyyatieiherg ieended thpgomeneitergc alkowyli s gtkgmds and/or “alkynyl” is used,

on - d t
L T T
us €A lkanyil’Obsynitetioalae part bbandshet sulptiteet raters toracagimted branched,

reactive nitrene internedjates th are generated by .
st e OR €Y1 AU FENICHILa L g BoPE Br S BETIay Top g sinele
carbéh #8tdfeWardht alRancdNpfal ARAHP NP ROKES, At aRWot Alited to,

nucl eoti des have been used as site-directed
mepigbylogthebdsprerany steh 4sypropeat et PerpaniZnd(sgprppdl-ei ns i n

cell ex I ton et
ey EE B LaRY S RIR Bl Bfan SR L PO L0
2-nineleyi-puged- 19l (vaputpl)c1-eethydlerdpamdiyi ¢-bioptyi agslobfitan-1-yl, ezc.;
(@grgLied proteins (Khatoon et al , 1989, King et a
MYYRY<C-and Dhol akia et al , 1989) and can be used as
pol ypepti de bi ndi ng agents X. COVPOSI TI ONS AND
THERAPEUTI C USES [ 00232] Each of the conpounds
descri bed herein can be used as a conposition when
conbined with an acceptabl g carrier or excipient Such
conpositions are useful for I1n vitro analysis or for
adm nistration to a subject in vivo or ex vivo for
treating a subject with the disclosed conpounds
[ 00233] Thus pharmaceutical conpositions can conprise,
in addition to active ingredient, a pharmaceutically
accept abl e excipient, carrier, buffer, stabilizer or

. N a o s - g,
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exanpl e For injection, an active ngredient can be m

the formof a parenterally acceptabl e aqueous sol ution
woR0004002888 subst anti al |y pyrogen- free and has BCi/U810&067708

pH, isotonicity and stability One can prepare suitable

solutions usng, for exanple, isotonic vehicles such as

Sodi um Chl oride Injection, Ringer's Injection,

Lactgkafd1 Rb}n%[f cﬁ ab Phre6F ARt ePE @R BINALINESto an unsaturated
stabiTizers, fers, antioxidants and/or other

brageligidt stxﬂ@tﬂbﬁyn I@ecyQH@ Iaufcréblaw%atd@qmneec@rt{owzﬁwp donblehend
di

o AR 10 RORRBS Qv YL R e,

alkamy Tl gring meyf bodsitheolie dedr heﬁmdnfortriatlols alsn thenjohhlhed
that the conposition can be substantr

borﬁ{esso&aaea@eﬁly{qﬁarp% iReude E“Bb%rr PP o %’r%ffny arﬁ%r@n&#% such

as I%rﬁ%h 'bi/op[ ﬁ@&blﬂ Mbrp-280- UPS Bfcp- AL @rﬂlc@creﬁl%@t 1I on1-yl;

cce table carriers can contain a conpound

cydl ¢ruep- %tea’dr Vi ice@nylsm@qﬂees&eelmn ldel bytsl-ab2otpt i on or

2@43%@3%%% &8'238 ? bu{"i'eﬁdz 10@‘#5 1%&%’1?'1 it r ans.

buth-av8-dieh-2cy| @rcldbﬁt Oleh- lpﬂp(tyeldbﬁt 1eﬁr3p5as¢>tc|1cmn&-1 hatlien-1-yl, etc.;
(gidr e the clearance or hydrolysis of peptides, or

an ﬁlg?ents or other stabilizers and/or buffers Agents

t hat&m\%@s RIFRE kP Re) Hil8ng @ al %ﬂ%@ tetl?éré’cmogé‘rﬁér via

nonostearat€ and gel atin Detergents can al so be used
an oxygsn apid. i uatable aﬂ@myeﬂﬁbgeum indede pelzexyelkelcabs sngitdson
oSG P BN TR e TR e B B KSR
such@ep hexied gmulph Aogenor Gsiiul a0for tu@hrceﬂlqielﬁndstcaﬁ Bsigiiaad ad R’ -
acidic and enzymati c hydrolysis, or_ the conpound can
(0% O RhIUxBd VREraA Naip A Bsrach framy! @@épgttlgnrnr@%rrqd& are alkyl
or @yﬁpm§§7§bllposone Means of protecting conpounds from
drgestron are known in the art (see, e g, Fix (1996)
PhaiAdkRed” h3itkron as pés of mﬂmeubspmeﬁ)efeas Prrarumpaturated
brag(é 26@? ; 1%,9%.}]1‘[ cf;’alﬁ' %rg C}E]:Collgrs%k ? W Sathl)eoatrst K afbéanl cl’al\%e on tl'l%lF bond
dertee bgpleditchovagEohs hydr@éélﬁﬁc}mlﬁ@ﬁn 4 fihglacemonlStom of a parent
injection, or injection at the site of affliction, the
alkoyeg. i aiqahgkwal @Fﬂupwqcrudseblﬁrafqr@t figyited & cthypyl BiopwRs pyeh as
CICERY Al 194R0USI 52l BhiyRMs MMIGR tuf 1 RKL RFEByt--{£8.,and
pﬂﬁas§€u§?§%qg §sotomgﬂ?ly and stabﬁﬁrtng%osg oPﬁ
bumkVQQGMIﬁ@kmkmh¢hk¢he art are mell able to prepare

suit E g u S usin
Vehlpa 1di %olgphltse?fn a %rtmgfc}ﬂ orelr alé s J Iétcl‘ fegsnto aﬁlaﬁlrat?d %r

undafijr@ed, lb@diwhéqa@ﬁrﬁglﬁobhanngeycle divdl &t hiy dc &2 65 Sloup hiMeS the
stabilizers, buffers, antioxidants and/ or ot her

statgd AP cRRPN BIOMSHE f-ullels MeanT{E¥R QAC [ earpongiems) derived
by Fﬂ'clrr@lﬁ al Bh@i‘iém%geh G ﬁoﬁ%ﬁpsﬂmoedlffﬁl%ﬁted'aﬁooﬁlodtoms of a parent

mol ecul ar entiti €s and conpositions that are
alk pipy slrkoﬂleo@r atlgineyorthyl the wivloyakofdwd biydrogen §tpins &lohya $ngdgabon
atoaqa%fa rRaECI]U Bli(% c, a%lelr%gz?raarélgglré;ﬁ"gaixﬁ%h%ﬁﬁégle%agﬁca?cen?ers or each
val &by oflitisd @0 cht radiul Berrendaf G248honlk anﬁh&hmamﬁ’brtmﬂﬁsﬁ atoms
when used in reference to a therapeutic conposit

TYI?Ié*flélrl"s)’l(%%l PayRsi iedndey by ase peitl inigadite.snethandiy) @hﬂélyls Such as
t r S [
cOMTL30Y, BARRE0.L 0L MR IR OB DL EORIAIAY 08
propan- prlefdulcprophtelﬂe@ylr pobpeiélapelipiopaed 3ediyl, cyclopropan- 1 ,1-diyl,
association with the required diluent; i.e., carrier,
or vehicle. [00249] The conppsitions can be
adm nistered in a manner conpatible with the dosage
formulation, and in a therapeutically effective
anount. The quantity to be adm ni stered depends on the
subject to be treated, capacity of the subject's
i mmune systemto utilize the active ingredient, and
degree of brndrng capacrty desrred Precrse anDunts of

. I 1
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nodi fied VLS (x)D)E(y) notif includes a nodification

at position (x) that is a substitution of V or | by an
w@piono02s68 d resi due sel ected fromanong A, S, ET/BS2003/067708

M T,W Y P, H Q D N K R G L, and a nodified

or unusual amno acid from Table 1, and wherein a

nodi fication at position DJE is a substitution of D or

cyclfoﬂ?e\x}oam BT, éﬁ\@p g_chesi - qw: R&)- %hqdz H{y@ ﬁré}ﬁ@féﬁ 13- d§1
profroldétf- ﬂédiudr cmﬂmmfall carh %dlyé@lydopnocﬁh arabpliyl, | n one

{

oy GOREF PR BRI LA 8 e AERIBART A Bl 1. vy
butbh-1/9- (}1& bﬁian$l3 -dliyl, Vut('c)lggdﬂj alymbd:jah]t};ﬁg@'ﬂ wmeﬁlyaj)rogm ho-diyl,

acj rom.T 1 n ifie i _t er toxi .
2- %%quawn ﬁﬁlyzﬂﬁ%lg@an ir} %ﬁm xscl%@t%alg Sl é& diyl,
butllDerN@12d 208 QEn-2n- A0l B@- ﬁ@ﬁ q 3Scﬁg| BiCRcRf 4afy), one of

N&S 4-147 ] 00264] mposi t1ons conprising
2- mmlwlmr@ulanﬁhlt ik, |2amt:tb&m>ﬁ1sienesm0ﬁarhh,\ledlylebmé-édi -dien-1,1-diyl,
re indi.n t human

bt TR ARA > P SRR, PUDE B b bl o et ons
cydidtai-¢ adn- 1qwmr@dlob@t aen Ui r3aaticli, Eyceammzpdmt herdiya, t oxi n.

ch ¢ S urt her co rise a non-di pht hepa
cy T bg%ﬂe ot bmfﬁ ln% iyl bR » Quihidet @yl an
butaln% @qdaﬁypbu@nts g@ﬁ 1b4 a@mté reﬁar{ﬁ@ﬁké r\?ﬁ@r@fslaecﬁg:levels %f

saunrathroare urLtemdegl tht nom@nclature :@I@nylldlyl ailiﬁn}’ldlbd 28d/0r Mlkpnyldiyl is
usedNEthe&qw.}snSé)emﬁcaIFSmher ﬁgt"t S ][;\!Ix'/:dnve}{ EI}C(-JJIZG'S b%%rﬂglléen%ag}%':c%;bon
atole the dohgelefite @ﬂkﬁﬂdeﬁe nohyepept fld\@Sr allS}tl@lbl ds amalkyldiyl group
cel | -bi nding portion thereof. | n one enpodinent, the
haviggremHp Resarbonainms, 18 sppepbrdigents thq albyldyy! groups are
sat@a{ég'aeﬁ:h@ ANah @iyl Eﬁfuﬁ@fn x[llgglgﬁé]rad\@ﬁ 'cEﬁt@tg abOt MR @Afinal

fusion proteins ereof having reduced i nmunogenicity,
carb@ducgdnmthaddlmb(m@haHWEwn lo?r dlafl fﬂﬂmph araren- ltaaélb'é(ﬁmpam)
nt aining..t h [ oL t he
oA APk 05 I PARBEA R S TBFL 0
AR EEHY” bysm;blf@r hymf@faammemmmaémgﬂaﬁtto dlsﬁragﬁtaﬂlaln
such as GVHD or psoriasis [00266] In an exenpl ar

SatyAiSEH @F H%%%furatﬁ%@kﬁde/é ErouB ARy B8 &V fagmopavalns rashcal centers

derhY Ibs}sh&fenfoba df%@ H§rdr8£en3é't@m%ﬂl éHcﬁ foﬂh%qwt) @erﬁn@aul BiBER atoms
such”as a mamal (e g. human) , fering froma

of viragjht-ghain ps@nfobékaneeallgene oal alkan@ eThesloca’ﬂoa@f a dtﬁulde bbnd or triple

bor%c%/] %r?sgg echa a1 cular allk ennaegstf ) 1ca t | Onsre Ctrhréacrl%ae 5- me Cﬁfja]j?ylene

groupd @etude g)uh@%rmdt El@['tedsﬁﬂ ﬁ!éﬂiyleﬁale X/mbtlhﬁhd)){ &0Y6rds such as ethano,
Deni | eukin diftitox has been shown to be effective in
ethgna §HYAQ PEORYIEICE 4ChRa PrangnDd PERRLbIGaP-prenaght Wieng Rrapld Hiie:
T e homa
cte R \pel m 1 B bR LR SRS RS R SH RSB AR
but[Hyes biighlt.3 MeynDesternarsl the ykq 2Whe®$ﬁe@8@)eve18pf mtlluytlon are
. denileukin diftit red intravenousl .or
i 530 Bl 3ot BB TR T SR o
the Rykeghe Gaytpds (A.SCHBF KO/-09lkdydne 3 O2ter @idbéitnenArindydy al |
response rate of 51% was observed. Denileukin diftitox
strepgy-cHaIB SR A OOt ee- - DACHARO. ehaRe.EpRang butano, and the
likcut aneous T cell |ynphoma in the United States.
00268] Provided herein is a nmethod of treating a
subj ect having cutaneous T-cell |ynphoma by
adm nistering a nodified DT fusion protein as
described herein [00269] Depileukin diftitox has been
shown to be effective in treating subjects having
rel apsed/refractory T-cell and B-cell non-Hodgkm
| ynphonma (Dang et al. (2006) Br J. Haematol ogy 136:
439-447; Dang et al. (2004) J. din. Oncol. 22-
4095-4102) Briefly, eligible patients received
denlleukln dlftltox (18 ng/kg/day) for 5 days every

R r a . s
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expressed by normal tissues (Jonuleit et al. 2000. J.

Exp. Med. 192: 1213-1222; Read and Powie. 2001. Curr.
W@piop/002d8asrunol . 13: 644-649). Since tunor antiBENESANE067708

| argely self antigens, T regulatory cells (Tregs) may

al so prevent the tunor-bearing host from mounting an

effective anti-tunor i mune response. Previous studies

hav‘??f%ts%ﬂ%{f a@ﬁeﬁb’&ta%gth@#m%t’itﬁerﬁfref@%d' Q%'étvéﬁéﬁ%omatlc

can found i n advanced cancer patients (Wo et al

hydzogeboragrou hevimphe s68 UADTROIARTHON atgmes (. haﬁ?sﬁlgmeans dipm 5

to ](§ STt gllnd%rﬁs% (fe‘{:ne/ (ﬁg @éovqw dc%l@:ﬂyﬁ%g%g g@ﬁ’gsrr&h 1ngle carbon

momnﬁQQMaﬂmaﬁmbﬁc@hg@ﬁ&mﬁDmﬁmcﬂmﬁgggmmmcﬁmREQMhmnguﬁMnnmdtq
s further highli t stratlon

sroflpge rws@'? e a&ﬁ%@%ﬂﬂ@ﬁ%@? Pe&ﬁ’t %Ce%ﬁz B oEeessn

azﬁéh‘%gﬁen%&feegﬁr&éé%e aldtdrichdl 'ﬁ?ﬁ)rdnma’l@ | ffdrdn@, KBxE&nk Hik BieHe,

' munol . 163: 5211-5218; Oni zuka et
hexalene,1@90dacenm cendagens, irgane, Fxige, 3apiBhalenvy petasase, octaphene,

o B aERER, U AV APERA DS USE 0Sbcpbe o
phehlere, \paknadthréneypicetne pleiddgnQ piyreat, Spyfailﬂir:aﬁﬂ h&ﬁ(lzeﬁé tﬁ%henylene,
.2001. J. Exp. Me 4: 823-832 Cunmul at i vel y, these
trménlaé?l% A e dke af‘sé’{%‘gaéé he yagigps %Yfgo semeedegept laanmer
embSERALAE The gy bdup® @nlranced o?yal@{siml{aé@t@bug rarﬁf Other
agents that "I ead to thepreferential depletion
ﬂnmwm%@mgSmhmkéégndgu@hmﬁ@ndonpounds t hat target ceIIs

expresshn 2.recepto 5..subunkt.. [00
roCOBRuaR: by el s R EPnerRB T by o BAR S et
rad(cal movIKclove ﬁ&hﬁ@ﬂrb@lﬂlﬁmlﬁb Bdnidedw eﬁ&lﬁb(ﬁ‘{f&ii(ﬂybl):alllpa terminal

eI|n1nate CD25- expreSS|ng Tregs in ta tatlc rena
or W PRrDEM RO, bFaPlpegecyithan '«iréhgrgup The! @fﬂfy ol @ropps iinghpdss but

are %Bﬁl%%&&f@b&%}l prh@ﬁyl@thﬁﬁ% f. ﬁl{enmeﬂféhngylt Raphfi§ Imethyl,

igh-affinity I'L-2 receptor, subsequent
2- nnaphtbyln@am 2l %naph&rycﬂetmwhmldlthq’mnmm waphgfopperytiahan-1-yl
anc%ﬁgg\gg re\l/’legtem 1%' ylglgleseg ! 4} nltté\inéil%g ltil {q(l),enn%nng: a rg,oziﬁicanyl,
aryfallcaﬂyhaﬂdﬁﬂ aBBMSﬁnyn@sd@ SBr %ﬁﬁ&lﬂﬁ%ﬂtmm ﬂﬁ%rarywnkbbgtbup is

@farent bystander toxicity to other PBMCs or CD4+ T
(Creleto) @Y lRikyh e gntths phsemyatadkeny on el bpgictexidhe awiaiayl group is

(clgcg ol B0 RbRY RRCresy bt. seMrRng Sl AN s 000

ferative and oxi'’c T cell 'responses mvi
arytaﬂtyl,cmek ythmé:nnﬂﬁa@@@l Dr Pkywyd mosasyl obﬂm @rylalbylan@lmm(fﬂft €g and
durlqg theC3<E§| pri m ng phase. Depletion of Tregs in
tVé%&§ th DAB389IL-2 followed by imunization

Wit bM%ﬁfsMSﬁﬁﬁdt? Ha ks ah 61 froup B @V4Ryl group
stimulation of tunor- (Pe0|f|c T cel |l s when conpared

tethgrecogetherriiatn apvizeh beftd: tiwiable rrde kNS eroEpeidcipes
m§£ﬁ ated using a

phé$§§ e dogéc%%ﬁ%%%§g§%%&§ &ﬁ?ﬁgg? g%pa?ent byst ander

t oxi(ictoplkayiicbymitseHou s haryoigother suhsawentanfetsite afeyelit vapsion of

of. at her cells ex B389l L-.2 f oundl )
on Piflc 8p d PR PRSP RuE i use R PR honiESatb il tgtony
cydD(thles Qfch REG, ettt snd ¢yetbbardyl eycﬂi(blfen@rﬂs S@leﬁ lasp&}%[cqientanyl

bl ood- deri ved FoxP3 transcrijpts, and ab

andrgystpatheylaexdehen Nep oy eehsxgnylaad .cwlmeXlev@%he like.
Mor: Wﬁfhete?dag&'l fc&ﬁ’sréﬁ{ FPQ@ &f anfo'fh%g WERGIES: Of TS, to a saturated
tunor-specific + T s coul d be neasureg

or watiusttdscyche alkglradicelnn edidhi ove dbr DmB%%ban gomp dan@@ny associated
i mruni zati on when conpared with subjects receiving the
DCs al one Also, there was adrend toward an inproved
CD4+ T cell response after conbined therapy. [00289]
Cognate i munity agai nst neoplastic cells depends on a
bal ance between effector T cells and regulatory T
(Treg) cells. Treg cells prevent immne attack against
normal and neoplastic cells by directly suppressing
t he actlvatlon of effector CD4+ and CD8+ T ceIIs The

S Y g, T
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[ 00301] The present application contenplates
conpositions for use mimuni zati on enbodi nents It is
W@ ovwemskat ed t hat protenmaceous conpositions tPEL/US2088/067708
| ess effective in pronoting VLS or other toxic effects
by alterations in one or nore (X)DDE(y), (X)DE(y)T
and/ or flanking sequences are useful as antigens to
hyd-;rt)géﬁlﬂt@ihﬁ a@&nﬂéﬁ&ﬂ&tlp@@ﬁl@&a@mﬁ&h& Band 8XdiffedeRt heteroatom.
particul ar enbodi men onprising one or nore
Typrealibeiceantqiny O/rexglgge, the g@rb)ptg:(tyfpﬂ's) aredydsy bitlazavat dignited to, N, P, O,
e
S ogsfg?\%ﬂ&g% Ruutitgich ROL dmgttﬁl;a%%n?szln{é% éedr@} W&gﬁﬁ?yze d to
“cyrcEiI’ﬁBMﬂ)alldadﬁS iof é@cﬁﬂiﬁﬂefoaﬂ&hﬁlﬁ ud @ed Wey pibal clsmlloﬁﬁeﬂoeﬂkyl groups

inc T e OR FEIES [on EORB DS OThEIle  hidegOti, STpholine
plp&%ﬁh balﬁerfc@neu §§ra£<9;aluﬁs pyﬁmlﬁw qPREcIRfindTREEAGkKE Ve site
dues (i toxord) for inmmunization [00302] The

c o) nﬁﬁm ah‘élidef bhothsmdedsesrariae dath ef @iother avbsbaiceirphlesped
othgﬂﬁfegst{)té‘c?sfgfelcéorffu%g@lcﬁf%‘%&%r&ﬂ W &R amounts of a toxin

rver "SUch ag ent's in a clinical
set¢H ‘tm” b 1t§ee1t driag@artoh atcﬁhdrtsulvmuiedt ﬂe&rﬁ@sanraaqu @rdu in

r uce as nmugc ossi bl e the oten r
wh Cﬁr?&ﬁ%’é‘ﬁfec‘? tt{% hygregen gtonpsars rplaced Mt @ﬂ@oegslrl Thusy federm

“ha?@a'iﬁyl’ﬂg hddt @qﬁaha/et msn&ﬁrwlkmsoalh%a%y@ %ﬁlhl%a]kyﬁ e&@q{p to
woul’d be replaced, rendered’inactive and fused Wt

perhﬂealmel@ Feldexagxpm therexpushBeruT(€1-8a) bileadkndT tncmebﬂuoromethyl
i RRERRE, AEOSLhlotS SLFRYRTRS] L BpRebLAE A ARG SE

et enan
11da&mmedmagEGMpdﬂmdﬂ%ﬂﬁdu|e [00303] Agents or nDIecuIes

t hat n1gh b nDolfled tOXInS such

di s dlt&_Y g anyl., He allkcensy 3% éallfsslfor as part of

and?l?é?fshﬁjsﬁﬁleﬁf re?é’r% ﬁk?l El‘k@x%ﬁeﬂlt{e% | SHcigs1 I%QHCQIS respectively, in
ol i gonucl eot i des, acid |nsenS|t|ve pr Ot ei ns,

whighyno pr mioes efghe mrmneatmgs tand poy edsocihedihgdiogenatpmi)esse each
t hat

indg endFIgF lé}')lraged W gl% t%céiu%\llg a]? (%f%ren{ P{etéroatomb gr-(l)-{l] & r y%qct%h e

be " uh 00 anges
hetaaaﬁonﬁ@gl@upﬂffbmdd: RN noi Bmitasad @Wg:h ¢:10 =} -WLS higSt hER -,
pe of what is described. Xl . PACKAGES AND KITS

—N[}éos*b@‘f 1 AENR - R MO et RentHO)t he Qr-edhb- and the
lik @Rt LR ik APAOAE GIGE sﬁlbshﬁlt&%ws%c%aiﬂ}l tsﬁﬁstﬁlﬁg&’%!-b‘ikﬂﬁkyl

descri bed above Toxi'ns exhibiting reduc
aryl omwheigeted eivly, VLS pronDtlng or toxic effects or

co H%et%a}*gé%op’sba/ 1Es§ff t%ggsclgaa%?fb ano g[)l(tf.l%rllt feﬁs V]alent
hete@hﬂonmle eidigl berpaadytime @fr@dwm“ ofe hyd‘rbgmm@he’tdm a blagle atom
targets a particular rec%ptor on a cell %
of g %@ﬁthaeéoa&m@we&sygém Sypical %thfr@%ygrpapa}g udgy &ut dre not

llmﬁE&’f@gjro% E O RHBRIm ARl LSindble! cabiS1cCOTRbbES, bé&oxazme

sui t abl e contal ner neans, a conposition wth reéduced
beﬂznmdm@@ mhtomayl@, c\lﬂt@lqneommolmg forant owidezodd, fimkrale, indole,

ons thereof The
ind e oS R bt o TR bt o R S igine.
isofi2bR, {s6h30R] naphehyeiditk adxAdTazoie aiazE1E, Pehighikiné hehdnthridine,
generally i nclude at | east one vial, test tube, flask,
phepaptfybine henarine. RBplaFing tiraidince AtT#ich BYrapmyFRging pyrazole,
t 0 I
Py R e g Y RS RURGRE: RRGRE, guinolicine
quinprcilindgeteazoteatisadiazolec tiizalenthngphane, ingaste, ramghehasindrthe like.
protein, detectable noiety, reporter nolecule, and/or
any other reagent containersg, in close confinenent for
conmerci al sale Such containers may include injection
and/ or bl ow nol ded plastic containers in which the
desired vials are stored Kits can also include printed
material for use of the materials in the kit [00307]
Packages and kits can additionally include a buffering
agent, a preservatlve and/or a stab|I|Z|ng agent |n a

o o, . — 1 o g, o "
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Pol yacryl am de Gel El ectrophoresis (PAGE) using
conventional techni ques described herein and known in

w0 b@oaess§ 00321] Mutations that result in stabP@&/US2008/067708
constructs with adequate expression that do not affect
pbosyl transferase activity of the DI387 O DT38
t oxophore can be subsequently tested for targeted

Th@uét@&) | Slobi nlad &%ﬁ@fzbwﬁ%mt&’é@ymdmén%va!} 68 5-10

nodi fiéd DT-1L-2 protein fusion toxins
me(lﬁmdyhle@r@'ylr ds et ¢lddimentEMmItEEORY CarohpsRie Hvabidrived

SRS OBAAL TP RIS i i

imidid ot og¥dolld end pyeazineSub- conf |l uent early passage ceI l's

are_seeded gt equjval ent cel] counts qonto plasti
cov&}se_ﬁg%?ﬂﬁé P 1@?“@%8@? #RURF sibsiforet wowawchc
am?pg&&@mr@mamnmtﬁ@ﬁﬁ 85 dAREDGMJ Dedbish eftJ)IHOtryﬁ§§1%n£

150 (Mol ecul ar” Probes, Eugene, Oeg ) r ou

termm@hfvro%? carbm] algfat i oepMEVEDR adreerpapl iyt dW\lmelteh;peCI19 ic alkyl
mofl Y21 B ARl bl POR b RROSE SR TRE oS
hetéﬂolxll@daua)n@l pre@h rlladofne ;errﬁﬁd%r}éﬁts&h@h@ﬁtd’&ﬁ;ﬂhlﬁﬁl g@ﬁuﬁ ﬂsa 6-21

t treatnment
meBi MSLeEHE) e 51 BH b - eRUer by EanPeDIsH od by

hetbf38ryidIKA G ERG ftfy} alkOXARNRE RetdBaly AFARYEY RS NOARLIbSred heteroaryl.
present” on the toxophore and, "consequently, the | evel

In @herﬁu\m@mémtse ﬂ@dlerezr)@arylglmk tspcﬁrﬁ mnmber@d hgteroartlilyl, e.g., the

ophor for sons are. carr
alkara{f erenP{For a Irné)se t(Ch]H\é/) é gBe an ero r%l mmeta 13 %%el%
nmﬁﬂﬁme&mmﬁmgﬁlls | abel ed fron1at | east ten i ndependent
fields, different cover sli or different_slides DAP

st aithdrecvalal Bygtsel o5 s past np%ler PRstitueRfirefersyo pp alkpbgroup
in WHER oS ol MGre Bt AR biok fafoH{éta% @glae&{ del @lﬁ%ﬂoQﬁ sluﬁstﬁl@m
readi |y apparent X;- - phenyl i ndol e Pl )
Thiss therfovwn “hydrdxya vy ¥’ Iimme@ga@ mtcludo mmnehﬁkowaﬂfylsn éthwdlaalxyalkyls
or@ﬁ”&%g'ﬁklanded DNA, as such DAPI is a useful tool m
d&%ochen1cal i nvestigati ons Wien DAPI binds to
DNA;Patdns AfdriafcerSiag 80&eins retk angl ynseniRantedlid bupoly&RRE ring

serves as a _nethod of Iabelln% cell nuclei In .

systcambavarg a cengygatedty degtio syftem. Sraaiestiytipsledsdoyighinhe definition
f ' :

of fpﬁ?én Xrogﬁiﬁgg}ﬁg ?%slégn h%? 'élllsg{_lj 2121? %%&?‘és @@ﬂéﬂ g)ﬂ (ﬁtﬂl&g of)fhe rings
arciandreaii anyl oaadr mhmrtgfelse ningsaciaturatad dr Bmsgmadteda sechadssfor

i ncreased [.00323] .Effect of the DT variant |L-2_fusion
ex pg‘i UREE e ?Iﬁhﬁﬁ‘e&ék?n%ftetﬁl}%éé Ny este Cypjoal parent
aroaiaﬁ@nkag sASERSIHENdAGePLE InBOlihRcd Rt AReshARse! AdRRLbhtH¥ene,

exanpl &, Baluna et al (Int J Imunopharm, 18 355-361,
acepbgwthaylencsantbracerseplrag, kanzerle, (IEXFNGLIOroNRES ﬂuomélezm

4 r e
ﬂ“%’?r‘“%%%’?al%@e’%@ﬁ%‘%@%ﬁg@ﬁ&%ﬁ% 2‘3‘?}%%?@%@&% 0% e
naphitltalhenéj dcteern bcaphunendctdtricoosl afe, fEhtasapidgitespenbitene,

rlant-l%@z fusion proteins, or _controls ng Cs are
Pel}t B PEtiePhEns- PEde n@F%Fd PEﬂlath‘?“&s%?ﬂe ene, pyrene,
pyﬁﬁ%%kﬁubllwgtﬁﬂyﬂ?b@\pﬁﬂﬁleﬁé erblﬁb%?féﬁ& Qﬁinzﬁﬁlth%YenQ Jn@rthell‘cﬁ(e

hours wWith 10 M of "each varl an f'usi on pr ot em
aswdhwwbpwawwﬁwdnuwmmﬁﬁﬂwgw@ t hen exani ned by phase

Conty 31 HILELASHORR; | £ 800 Blre RO NSLR in

wh&h@mgatﬁﬂm&hﬂnﬁsummmem&asydﬁﬁ@@ﬁdhﬁ@bgalm@mndnmmemﬂdmuw
detach fromthe plate Untreated HUVECs consi st of
tightly packed el ongated cejls Monol ayers can be
assessed after 2 hours for cell rounding after 2 hr of
i ncubation and after 18 hours for formation of gaps in
t he nonol ayer Toxic effects on HUVECs are assessed
[ 00324] Anot her nethod for neasuring perneability of
endot hel i al nonol ayers in vitro has been descpbed m
det ai | preV|oust (Frlednan et aI J Cell Physiol , 129

NN N AN A NSNS\ o o, ~ A A 8 "~ 1
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the incorporated radioactivity is determ ned using
standard nethods The results are reported as a
w@ereemssyye of control (no fusion protein addeRCT/US2008/067708
inhibit protein synthesis) [14C]-Ieucne incorporation
Toxilight(tm), Viahght(tm and ALAMARBLUE(tm) kits are
non-radi oactive, comercial assays which can be used
repla@e@%ﬁﬁ%l% dahR 0‘1‘ AR hettRRLAS S%ca?h@teﬁﬁﬂﬂ&éctb %i)lz[Bthe
plate format, titrating toxin (10 7 M
carbmemoms ineludsi by asng élptﬂiedlt@ Nael Op §s$lsetanf5p@eﬂ“1¢ally included

I ” ' .
Wit o A BE P S DS E B N R A ey
whizll ont obelbwaﬁhhép(ﬂgz; dre Mohmtit Xﬂd)arﬂe?orl\zﬂlor?af thic @inlgy are saturated or
urlf ed toxjns ex bi t tivity. bet 0-1Q0 fold
unsa ’|SHChpaa?r tLqr SK4yP &Lﬁ“ﬂ?ﬁ?‘gﬁ bRBAHEFaY BeRSUR; Fhsppane:
chrB’Hl@ﬁérmw ikBlind rxﬁﬁ’tﬁeﬂeo HeNFyBIcRl faktink flét@&l)alto%atlc ring systems
honogeneity and the active P,ractl ons of refolded
incfuds; tom ateowt hgvitad &, asedoks cdibariotry chathoyne;cchrovr@nd,rqlngom@ne

ey BPAT i Gt et wuoF doder PRl FoBR0rRA

isoEbMERX iseirdpledfsomablinelsbfuiRdlidef isethiarorki kbegolTndphthdridine,
fusion toxins and conpared themto the activity of

oxagliggpleapagols pqrimidie ppmrgyhridine, pirppagthrelgigaplienazine, phthalazine,

o R G TP BB lsn B, DR P e

py11rdr1wmet hengalioellgatrotine, afuirspeine fqlmomylirm, ceniazcble Jthiadiszole,

on the total amoun rotein in the sanples
thlac?f’lse g\’?ﬁ’ﬁ?q ?I%ZBEF S RES R If%q’m%\égsays equi mol ar
congeayingiz@ns isf grot$ tHanis tadpldsd Wain 4 @edtRd tlyQAR3kbphilic

The relative anmounts of non-fusion toxins protein in

reagepth Suidabl leaving Bruay mekie SEPLYlcaiSMe onthado (egsd. 6. BinY)-

gi VI Iy f I

e upEBTEbHC s o) trhfrerdch B B ARFRERRR 0GR Brtel ruoor

motaendhirsupandhy satsrecn:fuhedhrﬂ@mggmula Ednyvaay edden, afmb carsinellutle
differenc 0332 Pur.ifi ed DAB389I L-2

virgalbuin e‘iﬂ’”%%‘&ﬁo ?S?B%&&EW y Py doipasips S o olsEe e mRicty

fromreh@thdr. M@Rdahyik Ghd EMJIQQ%S&] anAcialeyatRatbbh BHERNL., a
cytotoxicity ass is used to anal yze crude

satyygterl or vasafusFed @lﬂwfé@@l pycheag Ir[svrhalngr ethqngs¢thenos Bseipsko. aFrgpL 1 Jeno,

oo R PRSI Gp OfuBEp ARG R ARIKaBIHLD! Pt

hydrscanlum HrideBX &E6.y )1, 2ibtrizbnan([2, B}nﬁp]htha:lam(e dnditherlés), dlsﬁﬁple acyclic

herErRp@PE Pt is9e ROBT PO (ERe Oy o7 BT DT PHn -

-C(U;NEI a-B(b)‘- e%(oizhesaﬁgﬂlﬁ ' %@O%N‘Pi eig1cusd, bOHS-DECH, -,
totoxicity assa escri bed above For exanpl e, using

-O Cffﬂé?dizmnmealm% M@@nwe@ll%m@mmy@@ﬁewomﬂ%ﬂgﬁ (ﬁdér

B L N G [t
likefok ecmbiveti@slof ywthybralzed. he t ar get ed t oxin tot he

cyt sol of targ,et cells The co ri son bet
it e &P B £ R T geT PRREIC F Ppdigryoxyeen

in Iﬁhe%%f%qp@reaiyardg@@ a®hd Qﬁﬁtﬁbl@fh &%nyﬁr@t@c %%ﬁé#@ﬁ}ﬁ&)ﬁnélﬁdé &Keers

t oxophore alone fromthe -2 targetin present

(acptateDItByA¢aiate) cthers gmethyl, &ﬂwt)h@homaﬂ%d@wauwsr(gthm@m ghyed.
t
proﬁyleﬂeéglg%lz rgftﬁgfge gjraf) {Qnﬁo% J?I%E‘T%S‘?’\%e&g%thgg % §(? k; %ﬁ 1cJ (}%)namons
so timt tht panstiog geapad yehiovedaid nveplayed Witlsa dgdriogdrt a}tomn @uidance for
effective delivery of the targeted toxin to the
cytosol of target cells Th onpari son between
nodi fied DT nutants of DT389 and DT389linker 1L2 wll
al so separate the effects of nodified sequences of the
t oxophore alone fromthe IL-2 targeting hgand present
in DT3891 nker IL-2. EXAMPLE 5 [00335] This exanpl e
describes an in vivo nmethod to test the effect of
fu3|on protelns descrlbed herein A nDdeI has been
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[00347] The nethods described herein are to generate
variants of DT with reduced VLS and reduced
WO pavaeRsssi city using the foll ow ng seven st ageGI/Bsg&067708
1 - T cell epitope mapping of DI and the junction with
a selected hgand, e g , human IL-2, Stage 2 -assays
for VLS and DT activity, Stage 3 - gene synthesis,
seleaﬁag ﬁ@%ﬁm@gﬂ)t&%g bidupd, 129 ‘Weﬁfas &lc%aﬂegleﬁf&%élr dRaghment
format suitable for "screening tiple variants
and igpiov dlx ivga be Fapnd 0pr osonpiaii éimee)f & ‘@{vasg Erafectivg &mewstiion
d u
ORS00 AT < St BN, Y L T e
reférsndegbiged thened (heminafienft@edmec WutSt)age 5 - generati on
and testln of DT varlants after enoval of T cel
epi F1B}ES OF DRIPYSHRFEDEPE SUER fBkP mlF%E?nH%lyf(@ieH@ﬁ e
pol?ﬁhét@ﬁﬁnetﬂ&%lht@é %oﬁﬂb&%%ll&pﬁdlﬂ'vﬁﬁidc@tﬁae\)‘“%&g} REAG alcohols)
Second i nvol vi ng conbi nation w t variants
chl(nsmfagmtw}mg Bolezgersesuch gelméy(aﬂnyé)mhéﬁrldeeladymnfedml@ns

rol Bl AT o DR B AR B
pol&&dﬂ; mglcoﬁespCfﬂluﬁisB—béiddlIﬁasﬁt@]igla?ﬂoﬁ(él@ﬂietmalrﬁbbeﬁﬂlﬁ&bﬁg&s can
- 1.munogeni Ci testing o ead DI _1-
all Pe pyedide aw@rtmprwéyg FURIBES it AP @@%&ﬁ%ﬁ(@ﬁsﬂb@e&ﬁ&em In
ad(ﬁ‘tfloﬂ’vklllﬁ)ohy REchta Wngat&ehePbe f)ﬁ@y)tlc 234 %]arﬁ&?et doﬁ&d @ﬁrf&d@? and
T vari ants containing nmutations in Shotifs in
SﬂMlWE@rﬁncemfr@asmmyma@r\mtal aa%smtelslﬁ |f¢rgiucfﬁceanbd1ﬁ>¢atlon
}/g{"l"}l:egﬁéesr}}ﬁf of tEOt rﬁe{s}% d/ele){];hn\e/%ql?vgl-(/ f%/ eht{acli;meth of Wlbloldglcally
actite nthtdriapeo 4 ﬁ@)@@ﬁt oiirfdvle NE@oingkabiip)e, d tminally £¥pdudR) nanofiber

Testing of | eads for potency in cytotOX|C|ty assays.is

incpdiect et 486RHS Piavid eﬂi‘ﬁ‘g‘flﬁ OFSTOLBPLS iRl Tgective F‘?“Vé‘%able
grotl s?‘inQHe PleQngl Bfa élﬂ)pm 'sﬁt@ac@T(AQ&rdhr% th WR Qﬁlerhéhde len%o&ﬁ’ﬁent the

Screen(tm validation of one or nore
nan@ﬁbﬁlema)sale(s inalyde ﬂalolmmealldmmlm mefdrlﬁmr\aacnmcamnsl pmlxnher that is
rea{:rt?v(ljlelnvglged Cwlc(agk)agt%(%aﬂqaq rlaéi‘ r esgor%g é)?ti}eﬁ)%elgllel’%iﬁltl(\)fg gl%fups 18
activpictl @pé c Bt 1n g)oﬁkied@a't%p:mﬁﬁdfeﬁ e]’heD@tﬁﬁhhm@Ght@@ttrbwﬂlve groups are
[ 00349] Peripheral Bl ood Mynonucl ear cells PBN() mere
al q%ﬁ tatr"éﬂalfl FTHRET $RACH 1S StRLE B Aet e rsHBRted ¥ qrgerds find
bloidg‘ic%“}r BERRANAE MO WiRkddtiBnd Ho frgmé; ) orhY 16 Bt MR the Qf%Ifg'lJAﬁQ
he UK National Bl ood Transfusion Service

act(VAdl@éfnbﬂ bbﬂheslgf&qeeﬁtheaubstmr i dge, UK) according to

appf Qv a ed den rooke's

Rocb ) RtoR A B e 7 B R ud LR PR Ml ichBf fgape that wi
reabiibitty a bld@dgscally abiyrrehapi PR pigeptatit RinckionUR@ess include

Scot | and) density centrlfugatlon and CD8+ T cells were
carfey Bt ECRAY nty DB A SPHRSENP Ny rabetreginmide, isocyanate,
anh ﬁﬁ@ %Ei‘ag' a@éehzh@ D\éanumréﬁfﬁld%l: Ehd‘sbﬁ'ﬂh@%lto% b ﬂl%fjwm/react with a

ent’i fying hapl ot ypes Uusi hg a Bi ot est

wa@Pmpﬁﬂﬁbaseummﬂssue typing kit (Biotest,

Lan tra a

cortt PSR HBrt o RESADT ¢ st o hERD AR Rk afovidea in
the(tiRirpaRe resﬁ&&ﬁe@aﬁoﬁﬂéﬁé@mﬁ&ﬁitﬁnﬁh@ﬁbﬁ&tcﬁzi sacordibiogt@ahmaterial
- of 54 donors was selected to best represent the nunber
in offler tp pEhdhe secend hiplegisrl mptehrhip dte wiiarealdbeisybstratpghrough
maw%ﬁia@io@ oPuk ghys%l g%@@[ltfés ot @@gu oa%eaée)wmé‘é é&%‘ﬂ%le?fhe

| ot ypes” expressed in the cohort against those

appdicpi@sgednavdl héhea floth thopystean.i on reveal ed t hat

coverage of >80% was achi eved and that all ngjor

HLA-DR al l el es (individual aflotypes with a frequency

>5% expressed in the world popul ation) were well

represented Table 1 shows donor hapl otypes and a

conpari son of responses to KLH obtained during the

processi ng and isol ati on of donor PBMC (test 1)

agai nst donor responses obtained after re-testing

durlng thls study (ANGO ) A sunmary of donor

o e Y
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to contain a T cell epitope. Fromthese nine peptides,

a total of seven T cell epitopes were identified
wowraobiomsshe DT- 1 sequence and are di scussed i PCT/UR100&067708

detail bel ow. MODI FI ED TOXI NS CROSS- REFERENCE [ 0001]

This application clains the benefit of U S

Provi si onal Application No. 60/945,556, filed June 21,

2007 @dpks Q)T BRYMEAREK & Hé%ﬁeﬁne%ﬁﬁ Uty (HAbEGHIer. WoSexample, a

Provi si onal Application No. 60/954,278, filed August
theanallz*/o@spoelaw@ mtn@é@»erdl@@lmémg ihdieellg Bftsgalnsmzaommr anqJeigss-

inh YA e PRI B DO oAl SxEub  Gaperly Ekabt

supBbﬂ\suﬁ”ac!am@zl hyAppholgiaintanactNas. TpodARytdat8ivatianl adea@pblhd ofdhe
2008 torne docket unber 33094- 04)

phqs?a&wét PRIRTOURD (1-§- cbreteRge %@v@hsn%ee)es F?‘fa%f‘d“ henf’ef%aﬂon

at tgg%pBﬁ%ﬁﬁ&QeWﬁQﬁﬂé GbsHOBCIbs Bk If iQ@ogegg-)n tht) 1%x1mlty of the
Provi si onal Application No. 60/954, 284 ugust

ren@nipg orbanded :ﬂhqii@&,@tlmi@b&egrqmﬁ%@nd 33004l 7OBe m@@))actlwa@)n

solf T BRR ARGl AR o e by G PG Hese
remditBng Elicnmicﬁlvalﬁh gﬁﬂ]}pk a@ah¢Mpme obBdiARadtB/atedicad

Apri | 2008 or ney. docket number 33094- 703. 104),
blogla%e%ﬂwcm Daﬁer;ﬂﬂ tg .f%rrfgm 7308} el a%w%%tg feated

surifa'b@ 1see]rkbb§e@tté( a&)fhé’r%tﬁfde(ﬁff@umlﬁﬁme%d Eid MENIE

Effi cacy of a therapeutic protein can be
"tWIOrSmpt"@ﬁPTOﬁ@T vérertht thermhallyanspenvisn nawfibemis aeplicdae thedfst step
to create Q ?atetnt[] o em ! f%ce? L84 i tﬂe S lf:(())lrld Istle]ﬁ,ttﬁl glologisc%ﬁg relu%ve material

hou onoct onal” bodi €8 SHave rom se”as
is aﬁh&fﬁpamhnmnaomhﬂmﬁmted sirtyzan di sease settings but in
certain cases have fallegﬁgue to the induction of

si gMFNERISE: degpehad. gpsca "oRpiePnctivg. RiRYidpoiyt the
thefrﬁﬁm)e%fo?@f?@ RSR fbSG B Bfclpres@nt M\(/en%()n a{e rﬁ&%@@ cRPGRA the
9-885; Shawler, D. L. et al §)
biolagmatp Iactnmﬁaterlas mfmasqommsmmrm iﬂb@te@miwnt mpcw@mesused to

unber techni ques en. de |
sor A st T B ER BT 18 3P e BB vl
trlg@éla &3Lnly ‘é‘@/@én’t Gﬁlﬁﬁ%}maﬂ'&ﬁ@f&tt [e@ﬁQﬂfb iphétoiictiviiable group with the

proaches have general |y reduced the nnuse(&ﬁnetlc .
SuffaﬁF 8t WﬁtSPlb*FfaFenb‘itWégOfsilﬁ‘&Fanﬁ?ﬂsimﬁﬁeré gpeigng bendsferngtion with

any NGIRASINGINS, M@eﬂqae%fstrhﬁdlhgfoﬁ BRI n the final
construct. Not'w t hst andi ng, resul tant "humani zed"
antlulla@dlﬂte@ahwqunn@émec aieﬂudbemp@siivl: Inareif“ bet isdornzed from a
ne response ent Issac 1990), .Sem
Coql%% (I)]I or I‘IE re 125 ﬁ@ at ergqeﬁy spglsnﬁ po éfm Erf%g%kmg agent
havTﬁQﬁS&sﬁtﬂ&oﬂhleﬁfhcﬁSataﬂlé bloupé Zt(ﬂ]i a bﬁ(ﬂ@@&dlly%fweb@ldteﬁsl Atleast
not the only class of polypeptide mol ecul e

Onea%lfﬁhwaéetnélfeéat%sgreuﬁs weﬂ%rgewozfals@&ﬁpd JHIRHSR 24iR¢ uPPars

surfa'gErU[B %015(?@1@% 13'6@% tH@ sﬁ%@%?ﬁﬁe sﬁSs@tta%' R%he Qémztlﬁ Matent
origin and wt he sane amino acid sequences as occur

reagiitergrouptisiran smd;fag\o phatddctivathude rfaint Withranesoneé bp)d;m«eallwmctlve

umans, t apl X I i ncl ud e ther I,C use
me R Ser OGP o PO GetelSs SGrLl el PEERAGH 45 AfpSrver
car| W80 wERt with ag8tcoall biol8AIlyGctive meRriglat pResde for further
1353-1361] and |nterferon alpha 2 [Russo, D. et a
funcyeyggyatignjof the subsalen 94: 300-305; Stein, R et al
( 19[%%)110@@%"51%@91"[1% ﬂqetﬂgadthe %ile%naﬂydfggpolﬂljvg]nandﬂbel%%@he present
situations where these human proteins are | munogenic,
mvmh&men¢Bxat@pe&uﬂ@&ubﬁemksg%c@pnmﬂnﬂnnmpgmnmhandbonmngof
tol erance to these proteins that woul d ot herw se have
been operating in these subjects. [0004] A sustained
anti body response to a therapeutic protein requires
the stinmulation of T-helper cell proliferation and
activation. T-cell stinulation requires an interaction
between a T-cell and an antigen presenting cell (APC).
At the core of the interaction is the T-cell receptor
(TCIO on the T ceII engaged mnth a peptlde NHC class

o o Y a1 NN N
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nmet hods of making nodified toxins and net hods of
treating di seases such as cancer with nodified toxins.
WO 002592858 ovi ded herein are nodified toxins, fRSI/UR008/067708
proteins containing the nodified toxins, conpositions
t hereof, nethods of making nodified toxins and net hods
of treating diseases conprising a toxin having at
mol B8R} ﬂfaﬂﬁava MhdhchRl BednGah@idRaliRd wlthqattehtqeadtwe atoupsashis
one T-cell epitope, wherein said nodified toxin
meéwﬁusowﬁll it hatens; wﬁmmg@rﬁp@alﬂy didherpsubsiratoregpires maximal
coaﬁﬂgﬁ? lﬁ)q ]En(%ﬁ lilnanLlQ ilh%]nuﬁ{bgly J)f?c%galggtrb%lnﬁs %rt%e&@&lv
erid toxins am no
subsestt dueacanadi fhe&ﬁﬁgen’ﬂolledfulaﬂeri\aaséd witle lafene edabumgrmqpe;an

saj.d nmodi fied toxins exhihitin educed i nogeni ci t
typtcahas B BT A ORI O PR Seanotiticagon vt %n%g’é%‘g latgpt readtive
gmﬁgg?ﬁ&§@¥gﬁ%ﬁnhggcﬁgbgn§equence selected from SEQ I D

4, 187, 190, 193, 196 and 199. In one

enbbfienthasurfice phe suhsiir@t@ bedeceiceasbbeiatecakrsgiththe ghermelis t
. ‘ ;
res SR TaPAIRRL G AP B, FRUAGRP RpRAIET s gop gen

ore

be ﬁﬁBunéLBﬁy tht@fplichldn od@thovaI%F hedtI6 tirengstddo sélectively bind and
anotBer e odlne . at least one anmino acid residue

relepsa Pioteg§ Wareéla Bepest Hrat qan g RRRlFGLo the Syge i gansiten the

the{%ﬁélty @£po§§Qe h&ho‘ﬂ@@f bokRd to the @urfée%%ron%gﬂ?/dréﬁﬁhc 13 gad

In still further enbodi nents east one am no
hych@plwbroe%atdubmmdmrdﬂabw@tat@ &f arfeiiperpiurg hghe phandgeSc dhe

pol%@.r éh%g]%%%&%%te ?ua_ re“’slslg%cce: b'%'gr %gro&)rlllg'&tigglo hfscs)sg%]h[e)ltlrl]ermally

respdisive mansiibee firfaca nia® ditfaceck Wpghtlbartargetmaleculef Alternatively,
contalns one or nor e nDdlflcatlons sel ect ed fron1annng

heafroay alsgrhe regapied o, thipgistendeyacooggy thoggsrats beigw theddnpT.
Onycz&gledDglg Ehen%%ll% Nspé)r%%-lt_}an% Eha Mad@@@sﬂmtl\ﬁﬂﬁirophlhc
VO7T, N97TD, A, 60, ML16N, F12

staw;LemA agaln 48Ting 29 Slﬁcremﬁnu}z %N pamtm@]target Imiecule
moar e dngedB it S FIERRAREHS: LR IR DGR Bon

encdRPlss @divery@up dblattiglabt Qﬂﬁtahml lllﬂase hatéridad @ap Bé used in
limted to, VZN V29N, V7N V29T, V/N V29D, V/T V29N,

eithgy4n ypdsrivatizegFarmyoiomsevipesdy dqrivatizesh Meissvdi st molgcules can

be {Hﬂﬁbl&hﬁé& s%g@?%ﬁi%rc'oﬁlbh{%ﬁbﬁ‘w?tﬁ%&'r %ﬁ)& bf & %ef@ﬂef:ﬁl@ét I ons
sel ected from anong V7 L107N, and
F12Basget mdecfulletsattan be gnmnbllhzmieto tlnmsur&cfeaﬁtmt(e B piquentially) the

7A E12 V/D,L107NF124H V7N 07A 124H V7N

s Ry BB REe e oA DR ol GPTEY P TSt

mv&l&QﬂlO]Al{elﬁnammelyeﬁatgadtrmmes are Eﬂimoapaea deoiy @ignsith@tdheously
nodi fjcatigns such as, for exangbq@ V7D V97D L107N

with) attechmental g thermedy xgspansiyg n tothe qyyiaQe pf g subsirate.
V9 @ﬂéavg Na{%%'ahecMZ J a1 Ectbd Oy N 518k pa %YE&% 1¥UCE A 07N
F12 7T L107N F124H, V/N V9/A L10/N F124H, and

PropTcy/@niic surGENamlav, the{ d)@i@] or Brtpld letetingBiesiirfacer ehccording to

nmo i.ed t i nclu fusi ons,cont ai ni. ng,t oxns,
ond Rttty e? HelssehORkaRon o MR RN R D u M SR PBrogicalty
actfvre @gmrall Blisgeadly avtvexiiichilt whetussohd 1mmm]g&ﬂloﬁltlﬁeysurface
ared to _unnodified diphtheria toxins. Fur

of tB? B%Qf@éf Redidien sesBakor 4 Prgtiy Ak mEo YAt asmrﬂdrftthe nanofiber
d C
B
carbohydreteh, piidie néids, ok mixpotey geptof.dBurthen em&plwthf@dltaiﬂma;rget
the cell binding domain froma non-di pththena toxin
pol ypeptide is a cell-bindi ligand. I n another
enbodi nent of the conpounds discl osed herein, the
nodi fied toxin is a fusion toxmwherein a non- toxin
pol ypeptide is a cellbinding |ligand, including but not
limted to an anti body or antigen-binding fragnent
thereof, a cytokine, a polypeptide, a hornone, a
gromﬁh factor or i nsulin. [0022] In one enbodlnent



nodi fying at | east one am no acid residue within the

regi ons selected fromthe group consisting of residues
wa2@®9/0@858 31, and 290-292 of SEQ ID NO. 2 or 2BOI/US2008/067708

wherein said nodified diphtheria toxin exhibits

reduced i nmunogenicity and reduced binding to

endot helial cells conpared to an unnodified toxin.
mo[efégl%ﬂm&wlﬁ@ Efoldgmvmeﬁai@ e4ifl tHe buitfale BFJpE‘IQi‘és m‘ey ARK pigaldy

ht heri a toxin exhibiting reduc

usﬁﬁmmg@mscrmryseat@d by glefuiod aw inigrpin igpiting 1t§hdot heI i al

cel | r e unnodi fi (1)

S“? yi ngl\gl?) If easpE %ﬁ@ﬁ@N%‘i@?hl nP?’rq

i denti one T-cell epitope W
cid sequence of a diphtheria toxin of SEQ ID
Sy$@¥P%ng : (ii) nodifying at | east one amino acid
reS|due Mﬁthln at | east one T-cell epitope identified
iSylfonie-acidrsupstitptgdyj f yi phubicityenemativiie chargalsusiasy
mebiagiylanvifle hi n t he r eghydiephibtisct ed from the group
Pohsicgtdmide of r esi duef Lubrkity2pro8dn repnidiop9lydr@gliacfy SEQ
I . 2 or 200; (iv) |aobedigizi agl dndeprevoslirépddo@m no
fgﬂy%eﬁﬁ@b& of the phgirbpietcidi phtheria toxin to
IFd@RIHyIsheiigt her the MPalifivdpna@sedurface! - cel | epi tope
FoRA&EH RigVES moti T apthefMinP Ry Ng Sai d VLS motif
'f%wﬁﬁa BudrT (V) LG SH dopifR e di Pt trer
ip Ul,l‘ =) ICUUL,U Lﬂb:ljhlft:}l’?éb\cm f(?,llt d.IIU IUIL:ULY::E . d

t ¥{’ SRS “Eﬂf“f“ﬁ@r DB S SoshRcs) éhat%d@uﬁﬁieho‘j of
824 |aﬁla' lamide i fi ed di phtheria toxin exhibiting reduced

iStheemegeni city and r e ity hgir

daindsctoemppbmedict o an unnodi fi ed toxin conpri sing: (i)
ingkeeriald, gigng at | east ope T-cell tope within the
golyvinydgirdirkequence of Egec‘aicp"ﬁ{%"?e Wioxin of SEQ I D
NQlyadetPlend @Olypyirdle) nmodi fyi ng at | east one amino acid
residue within at | east one T-cell epitope identified
in (i); (iii) nodifying at |east one am no acid

CalSoilydii§ieq thin the regions selected fromthe group
consi sting of residues 7-9, 29- 31 and 290- 292 of SEQ

| B l\l(?camdor 200; (iv) @Al al yzin od hﬁ]&ﬂbdl fied am no
idantidsty whet her the rr’fcﬁi% VOB, Rp-gtegpgiple glucose
Tegekhn €pi t ope i dent i [fasHively qhpigrd syifse dpirepkiligity,

modi fi ed di pht heri a t|denes@iti bits reduced

i Glygegzgeni city and r eddpbrdpthlicigi, hipdegradabtioglheise apurce

gl I s conpar ed to an |uamihiichibedertiaki, hydropfiG&®), cell and
f'ded herein is a [mowodaabr sekBetitgotimminfty ed

OHPNEBICIdidt 0XI N wher el ubray thepRilely @-rURMRRI 1 @

T@XER has Tost at Ieasﬁubg);@gy BraRJphilRRy, T OPE CONprising

(Mbn(g)[)a SﬂCl&‘l(ﬁSser U ﬁ}ﬁh&{yom d SUDJ eCl I Ui Zed

TER TR L g e S

vaCC|ne, (ii) contacting said serumw th one or nnre
nodi fi ed di phtheria toxins wherein binding of said
anti bodies to said nodified diphtheria toxin forns a
conplex; (iii) detecting the presence or absence of
said conplex, wherein if aconp ex s etecte , t e np e
pteatox nas not ost at east one -ce ep tope and
if are uced leve o conplex is detected, the nodified
di phtheria toxin has |ost at | east one B-cell epitope;
and (iv) selecting a nodified diphtheria toxin that
has | ost at |east one B-celj, epitope. [0038] Provided
herei n are pharnmaceuti cal conp05|t|ons conprising a
nodi fied toxin and a pharnmaceutically acceptable
carrier or excipient. [0039] Provided hereinis a

nmet hod for treating nalignant di seases and
non-mal i gnant di seases such as GvHD in a manmma
conpr|3|ng adn1n|ster|ng a therapeutlcally effectlve




results using no binding agents. D agonal hatching

i ndi cates assay controls using various conditions as
waele®endissrl. Cross-hatching indicates DT vari aneCT/OHS100&067708

presence of detection antibodies (DI + Goat pAb

anti-DT (Serotec) +anti-gt-PE). [0060] Figure 16.

Bi ndi ng of ONTAK- A1488 and DT-d u52- A1488 to HUVEC

cel I vxrdereA0IFCOVEANt i body FNERMSNAPNIAFIVITR1488

6:1 DP (yellow top lIine; dianonds); DT-d u52-A1488
Pr(gtéﬂ1 D:P (red mddle line; circles); and DT-Qd u52- A1488

"M op (green bottomline; triangles). [0061] Figure
17 H(llNEC cells were te§t ed f IL 2R exspr essi on by

E?‘Hﬁ EQfl%ageEtSie Pece pﬁhﬁﬂﬂﬁrom[b@%% sulfﬂa%] ; 8 )

Ialntlﬂﬂé(?m flle) Ppl | manr‘rrnnp i nt egrity assays using
| . -

ofttachinentrreetbmameptales er ubation w t h tOXI ns.
ONgAK(Iagen)di anonds) , Sfﬁ%?tgg?llé(}gquar es) and rhlL- 2
(Bozyapgl es) . ONTAK ( qankaytid sugfade VLS noti fs) appears
tEx G 3 IREr iMuEx Menbr ane damage than either DT-d ub52 (3
eMObbtales OF 1 hi L- 2 (IR %FIP‘WTOWF}D%B] Fi gure
ici Ty ay
DT L2 T &@llllgr@\pihtope and VLS var i ant
%‘f&g‘ﬁ%ﬁpé{pt o

~Alea)
uS)
Nt r
T
ic

\ PN H PN

R o e et T YT et QALY G am
ﬁ??lﬁ]ﬁ‘bl}’té“s rof9i1s(E€rate t hat (]\ITAK( ) is cytoto
[Sﬁeﬁﬂfmﬁe P}F‘%m?O |1 1| e dEticssBVEY bosy| at i on
EekiNgsel of variantsirelative to wild-type (W).

Judb S| Ubl. UU

5 Threshold for the assay was 0.5. Bars nmarked with "!"
or "*" indicate statistically significant results.
Lifi@065] Figure 2 1. Illustrates design of a

representative nunber of epitope variants. [0066]
Fagyesd?2. |11 ustrat es HAdRpRobiosy, Ibaddogipagisitityvi ty of

variants relative to WHWrdo¥BE Wbricil 818N eh 1Bl 14
2wy, diagndgriglycgristys 7] Fﬁﬁfgﬁécgﬁmnﬁicﬁpu on og?a ot

Phospholipids ase pl asm d a
IPedsitpldnaft Eulkc)tﬁatee Ki
chenil uni nescence reag@t¥"€Pronega). | C50Swere
determ ned and value for wild-type DT was divided by

10 the value for each epitope variant to calculate the

NugleiciAtidy ratio plotted (Y axis). Mean val ues from
replicate experinents (n=3) are shown. 1 = W
aﬁ][(]iAvi ty. 0.5 = t hf Sebsabi fof nuvleajasiaffidodepdiag]genomic
activity. [0068] F|guae 24. Shows the relative

activities of epitppevsuadeifaniilcales 388 KAdMAreRtorhe
type DT382 in| ffg i nhibition of protein

S r
SO E U UTS BT AT oo Bt st S aORess o
in the inhibition of protein synthesis. [0070] Fi gure
26..shows bhindi ng of | abeled VLS variants to HUVEC

15 Drﬂ%ﬁ/ygamﬁfgggn? i s shown as closed diamonds (), DT382
I.s shown_as cl osed quares (g DT382( V7N V29T S292T)
.Enze(ﬁﬁ\m aglory | gsed t ]n%mﬂ
 Hempeoposadsan » x hGipbagpindiaexssle gxyssnaians ed

dPrugbe (). [0071] Fi glrug &Wvityr ovi des 1 C50 data for
nodi fied DT variants conpared to wld-type and a null
DT variant. WI i s shown as cl osed dianonds (), null DT
variant is shown as open s res (Q, DT29N is shown
as a "+" synbol, S30Gis shown as a closed triangle
(A), and V148A is shown as an asterisk (*). [0072]
Figure 28. The following T-cell map of DAB398 (DT) was
generated using i Tope(tm) T cell epitope prediction
software. Regions that potentially contain T cell
epltopes are underl [ ned W|th t he potent| al p i anchor

o - Y — e
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day 7, is being conducted. In sone assays, nultiple
tune course determ nati ons may be conducted and these

w0 owneRsshe made usi ng peptide i munogen provi BEHUS1008067708
m ni mum of two different concentrations. Simlarly the
i nclusion of control peptides for which there is
expectation that the majority of PBMC donor sanples

Wil | be responsive may be included meach assay plate.
The g garpggl ut mn p‘i«ﬂFNéﬁ(ﬁﬁKﬁQ@Tl‘?FﬁYence
PKYVKQ\ITLKLA SEQ D NO 201 and the Chl anydi a HSP

Nogé)o@l%%rlc%?at%gggence KWDQ KK' SKPVQH (SEQ | D NO  202)

exa es Of control peptides to be used in such an
assa Alter in addition, assays could
al @ Xs(&g 20, y%nlf%gﬁyLCglomngagq —anti-gen, S.yu.ch as

heRIOTFAFANACHTRRAANAR y h p@n&k@ﬁgt to which all PBMC
saffd-fuaiesgeid) be expected to exhibit an SI

significantly greater than 2.0. Qi her control antigens
for such use will be well-known in the art.e net o s

sc Beehemwlly resannqﬁvmnefibms eftht pecntanprcotien tambe uzveda'mei wide

t. e .a .re.e ectrum of possible.
varlgey of GRUERioRS e gl S eblifies B a Prlap  BRe kO te
clotngkdigrdehRnd 86 t@RpRIte HRlc@ks Qﬂs@ﬁso@td&ﬁﬂélﬁ%@ﬁ prot el n

for which the ability of the proteln to evo -cel

dr i Medicalpiighes thetspp e Eabrggted Eom qrgpafad agtrentedayith @ﬁélnermaﬂy
BT GO gL BRI 0 RGBS ML S
folloefirey: cathetarsnmiumng orndry cathetensand eascelapcnsaerf (c.2, per1phera1

and REHER G AR RR v il FETRR i, bR BR Raf g gatches
gloRBOWunts, §ohd, thRASal cétﬁé’cellts V]x@utf(ﬂirgssh%§ Ssutlﬁ&ogﬁld@@nfeQEﬂ‘H

| ess, about 50 fold |ess, about 10 [ éss, about
prosiotic ¢averch £, hegiotves and E¥ADS). e¥§SC@1ar ﬁiﬁh@ers ghichygan be
pre Q‘g% gcécgp(ﬁ{}lﬁu nt)le %%ﬂﬂ@%ﬂé&éﬂ}lg%ﬂ@ bif 816 %b{]hrgftec% ‘[‘i’)xé15‘{;1‘@"21{1&1
mutthlhjkutneo eemtral wenaoua Ioathettn;s paviphbdaty insalmed crmtmlevenemspxaﬁs&ars

ared to a unnodi fi ed grotgﬂ» éf g about . 1% | q

em%ﬂ% Y 1D 051°8§§ clioRitcugRqons ieathjpirpdussy Yakws. hEmpdilggen
cath®&S, indl @y tli'eQ%’ols 88Spor&lFuticl2Aked18SHtheRBO Wad SRY61E @B Hic

about 100% | ess, and any range therein). Accordingly

deviigps s q@rpaeqmaé@rs@)fiefihﬁléla%&, auicid heartse assimpbpiad hiescnsgsy
g Cgh(ilﬁoéaﬁ QH*%CEQ A cﬁl%%ﬁn@al&e% £@hLe fc}jév%da sfuﬁ%g tﬁatpcglﬁ e Qated
onors o I ci ent 1 nmunol ogi cal lversi
or Wamdl Wheil the Slmn‘mhkky afpatsivie elaﬁdsﬁ‘tg:rﬁzﬁtm piekean uﬁ'@l%amfcah helude,

rt0|r HLA- DR ant_1n t
bt AET 51 o VR RO e U T Vel Blortst” HRRo g cultre
sliReHtREI IR Rattd, ViSe URGR ¢labls, BEPUIER dvi8s, PARDLIE® dupports

ractice is contacted with PBMC preparations derived
and/Qromy proategTpPly eddrs in i soI ation; the nunbers of

dongar, p t

o ok AR ROy BB By L AR s
mvmnﬁmwmdMahmﬂ&ﬂdoahhms&nphehwam”tmw”ﬂnﬁmmn@enﬂenmyohhzmkm.

pr selected according to their MHC. cl ass_| |

hapiey NG oBSimaat. thedherRENETSPORHE Bap o gl g present

1nv§|19cﬁﬁ’1rcan HehEHIRAMO a JurPitRioe s kell Baturd@siRab pR{EUL a thermally

previously exposed to a toxin, either enV|ronnentaIIy
respynsivgsrifeRst i on, or by ot her means such as, for

exanpl e, blood transfusions. [0084] It is noted that

individuals in certain countries are routinely

vacci nat ed agai nst toxins or have been exposed to

envi ronnental sources of exggenous toxin and

toxin-like proteins such as, for exanple, diphtheria

toxin. In such individuals, there is a |likelihood of a

recall response as neasure by an increased SI score as

descri bed above. [0085] Wen screening for T-cel

epi topes, T-cells can be provided froma peripheral

bIood sanple fron1a nultlpI|C|ty of dlfferent healthy

o o a1 .
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contenpl ated herein. [0092] An additional neans of
renmovi ng epitopes fromprotein nolecules is the

W@ owe02888l use of a naive T-cell activation asBelUS2008/067708
schenme as outlined herein together with an in silico
tool devel oped according to the schene described in WO
02/ 069232 which is also incorporated fully herein by

r ef 48K @yped BEmaRhialas 6e1§sluaué @ée%%eédaa oﬁ r‘[l@ﬁﬁ%ﬁlt@lfe polystyrene
antigen presentation at the level of th

(TGIsY) ppetpd W@répmsewrasﬂaqwlamlwwm e?lmtellbatdheted proliferated
ancf’&lﬁ‘é%eﬂﬁaté‘d % tﬂgkaﬂ&e %ﬁl%{e? al 81%6 ?{éé{ T@P‘gg{l?{%ﬂhé( E’eﬁﬁt nq:)%{ehTCPS
dlgmtﬁfd mypmﬁltl%atiﬂdﬁt 'S |cax$ﬁd loht taldikdlypds @K’a@aﬂﬁ,ﬂalr Imaltﬂibeand to chelate

opulatjon. As this schene.is able to test an
an@ﬁf&ﬁ%%s@.% tQ Bsh {1%125% ﬁ%eé% BF th&fﬁ%‘% sudacg
recép{&%t % %ﬁé?{éﬁs aﬁﬁﬁdd'eﬁﬁﬁg @itreﬂ:%hﬁhﬂ ﬁ@t%1x%h&héle§t@ﬁféhvé for cell

iity of a polypeptide to interact with a

rel®B<a§§hq msemf aeli srgangrso theemeshanibd use eldwhick éene@ﬁesslerqg@nltly y
sha@gd\@lgsu% %rggﬁégnt‘s: gﬁﬁfg %ét#l&; li]%s Sl?snve rpolygggr Qt%g fﬁlgﬁ tﬂe cells are
dethdhee i€ hominthisiee ko bislg dy Iréduamg thdﬂ@ﬂ@ba/teﬁmemtur@ﬂomszoo

nmmunogeni ¢ T-cel | epi t ope Wiere the biol ogi cal
32 gsgévelagqrﬁfgr%whé%he P%IWGH ptes AppPerastin ea@g%gc digestion,
botﬁ 'aﬂﬁjés% prGeds BRKEIMERIGTindiRHE b%e@d QYRR nt &N atdbreserved,

'ico process can test a sane pol ypepti de sequence
enabhnm genen@waIOIf o tlypedimeingronal dwstiasdl yissuerthgs dacks peyescaffpll.
32P¢§ﬁ§wet Vﬁ%llglanﬁler?nrgtel(s) al‘%'lflrg‘ra‘ééechh%ydela{r 19a2 a%ﬁer{‘ﬁoql%ﬁeql%% g€

thetid-efspoiisiw follyriatl ak ia ki ciitdce alblswhty ,QQS37°ASPIBAlAm ecanhegar

oone inthe art, miultiple alternative sets_of
thraw@PiCt GEOMSEE PERIFR a%)r%ﬁm apd dhereby el adhesean. Bydowgring the

tenfRlRGE ky €0-af32p€ MRk Bgh lblsnx‘éfeﬁéérd%rﬁ RlctRB&Syind Wstrate. The
resul ting sequences woul d however be recoghi zed to be

chagko emyhydmpbbbig duky deppiilic ﬂ@ragpfe ov¢r this Gl@nfpbsn tesltssin the
disc d hereln and ore fall C .
rel b 5 8Os B PPl R Y Gl il 4B B
celbéclluSntagtsagapl Jﬁn(ﬁioh$ el dufate feoeptbid ard Wlgintairdcd @agtvctins ee
IVHC cl ass 1| gands _and_desi gn_of sequence anal ogues

unqegafmgr?@trﬂﬁqéu@r g@gw (EGNTy e &ntagt FCOO pesestaswitero &yt geshoets

to ﬂ&ﬁﬁﬁibﬂl@ ands f1§suE g S @& QRhbRIAHLY ph'l%éttﬁ@cegﬂf% %éu% gka{fbé or
based assa s of activation is an ad t1on

hetﬁl@gmusaﬁmu@mﬁd bvréqy@rmg shehte ﬁp@newms dﬁi@lrenct a@ll tmes Tire

ener a tho or dj
ex AT Gorbinige FEEROHoppl orlteR R PR SRR BR
hlgamyﬁca@[as;iosmﬁdm elahdpldpe pthdﬁe STrabla@tédpehiynts have been done to
encomnpassi ng t he proteln sequence of interest to

comlaeéﬁfhefrgfsp@&?et%“&é%%@%F&llsaaﬁabrf‘él Pectdpiertiong; igsociated

car&oﬁsﬂoby% dﬂ% u&kfa%n%ef%ggﬁﬁﬁﬁéa% gvg%hjteﬁt@% %g@ge'r%ﬂ %Uﬁ(r:lgﬁﬂl\%@% dorsal

tlssab ramt §q@eselt Deetriayeyy ebteined &pmtlowéemmyatmsliﬂ @I@medfalteeidm n
ste and.t hereb e

theipRrshi o SR oo it e Fs P Sk RCE Rus e

isoRedaerBs forfibd atinguidee tHaiskii viigleahe SHeet papplated bgarehained
with one or nore WHC allotypes to jdentify sequence

smeQth) GRfuseekaHter His tHRRDIHY he ECSBYREY RIS v APaRArRteoss
;
e S R A R Qe M A v
all otypes and optionally, iv) use of naive T-cel
activation assays and synthetic peptides enconpassing
entirely or in collection onpassi ng the epitope
regions identified within the protein of interest and
testing the sequence anal ogues m nai ve T-cel
activation assay in parallel with the wild-type
(parental ) sequences. [0094] In one enbodi nent, a
met hod of making a nodified toxm exhibiting reduced
|nnunogen|0|ty conpared to an unnDdlfled tOXIn

S I L Y oy o —— -
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by insertion, deletion, or substitution The core
epitope of DT T-cell epitope 3 can conprise am no acid
WO e@oopsss 13- 21, 12-22, 11-23, 10-24 or any PCT/US2008/067708
conmbi nation therein of the am no acid sequence set
forth as SEQ I D NO 187. Al so provided herein are
di pht heria toxins having one or nore amno acid
nediBy Jﬂd%hh@mmat Tgalmuﬂdﬁ@n Nxa%&mtaﬁﬁg@é%/a@a thdesence of
C-ternmus of epi tope 3 having the ammo acid
Hm@@qu%ﬂﬁeu@émn$orth in SEQ ID NO 187 The N-terninus of
r
eclgh 1d§ Qhé #gceﬁrd%g%p l(l: orgrlgrlfa%a I%e%%l e{egéﬂdcgﬁ%tof%{e egeas and
onlgszém daposehosle f¢sn@en sdtn ﬁtanmtdn fagoBERin 3. Nax §Biftinhe PIPAAmM

on géﬁtug E:{lrlgugg aﬁ]&gt}@%é—ergc ltl%%l% 8§ ) 1t%4h%§,1 t%g%a %B\Eelgtgqfsfrgrlggs cell

typ@@l'i@ Qe tﬁ@dévlé%ﬁieﬁt & cohEer@nMiPadfibble $i8QY %ﬁﬁ@re $Blystyrene
forth as SEQ I 187 Further provided herein aré

dishasdiyfGadidSagil @m hEtvk;ya, Iaoa(n)nEhehwmﬁ theonsuriacesmonwleiely abandons

et S R AP B OB R ) U

ten@jaﬂmne MFHis ﬂnthﬂigteeﬂﬁmsé ef labdréouRIpipestinigheavirgsinchigh ibot, igthe and
core nmer can be replaced with a polar amno acid

cell@spg¢anagich that the pol ar noiety of the residue is
SUrfiaC& 1 EeRAREEs i LIRS b%n'af%&qagé@bﬁbdp&ﬁ%ema@m BRPIAAm
region is buried in order to nodify and/or elimnate

with e chrpexlate |de1dvetnze®anal<@o Rtcaphexyinoprepylammppméde (CIPAAm).

Insullo n¥v|a§ {Irllqr%l(l)bl dpo(r)lS Iultltul’e SUrtaces %ﬁ sgmgarﬁ Iagl?de%no%/d%(r)n‘[%a%%n E))v71th the

CIMBﬁltdathmk?ﬂte\lgrbﬂq) any saficoowah Illdnbblllﬁﬂﬂinﬁlylltﬁdlﬂm& an increase

. elimnate the identified Tcell I tope [00105], DT

in proGigratiop of pePRS wredhts %%d%h?@akf b% P8 HEPhe

ad(ﬁth(ﬁl &‘E‘eﬁﬁ’h Gthfarhe %&%&%x?%ro T&rdﬁbl@@Amﬁ@_&%E cdnBeQskPro

69) El'i m nation of epi tope can

lmlaelml@weﬁiﬂ doipesrocticfiydnges Bich ag RGDS3whigh psnno@es BAEQ colrl adhesion

n %@Pera Bh gvsithg{u 15?9 %@fP@% gff%t&ggév‘?%?sﬂe%n‘% in H&%%'ufu){ g;%dlum Thus,

thelc@Rid bEscllsmnt i iMNo v e i ertisiraalnfl bfTobt fages &d@éﬂbﬂwﬁng ferum
one non-limtng exanple, provided herein are

whigh bias heth |C85tta89<§9rf§tyr§%?1}§gj‘n6 Revige sprsgdoEmReeRkglepathy) concerns

regm‘mgf itGRE I AfSe Mhﬁé%&h& b€ Béetfﬁl%r &P0A Rk cu?iﬁﬁ% bPedNPand cell

wherein the amno acid nodification is
sheﬁmfémh on, thejwebestsre@m vagious tifsee engindcoing mfétrwr)@n‘e@phoqﬁ@ns

° oo betEhos Bl GRS SenSNOSRORIIBEART A Atchs isaoplagively

sloWwhes@bd) obdurtifegratudlly fogh theSae @B@]ﬂleﬁ}eiovxfaﬁtf thb ird@sriseEChdsD
NQ 190. Al so provided herein are d|€hther|a f oxi ns
Slgwéwrﬁgn%lh@thyrﬂ%wéeweﬂéo hitiug heoaters vieplegst shget H‘Plﬁplﬁﬁ’é’

Raﬁh&&fo%eg% cANEHRH id &ﬁlsgxe{eamb%t &f m%aTn 1678) dr%lc%pfuhem and
having the am no acid sequence set
viabityl 0readverchi-ce B shdeti gs well BTfoT praeti¢al emmbb'eofcuswmpmm@s

T RSPt RerbiiRo 67 B Bt vaidpldig BB am

segh@htshin@echigQvlttNQell 3BecTHBcdepdratich ¢tushigily WhtcF pe@hdable
glto pe 4 conprises the amyp acid residues 22-30

substgatg {0 ingrafagois desirable btweghcol shesthand tha thepae-gisporsfveryefaces.

eI APpBGdHds BARURRSE %m%l% t}ﬁ@f gﬁ‘rgé}é makHeReMehhd o’f%ﬂ HREts a
provided herein are nodif ht heria toxi ns having

fasnprooessniv hes oeh sloovacihdt Ivimdng hyrlioplnheallvﬂncudlﬁeCEDVDB pecmbranes
core and wwthmthe N-term nus and/or the Ctermmus of
SEQ I D NO 190 In one non-li4§tnmy exanple, the P6
t hreoni ne and/or P7 glutam c acid residues of the core
9-mer can be replaced with any amno acid to nodify
and/or elimnate the identified T-cell epitope [00106]
DT T-cell epitope 5 conprises the 9-mer peptide having
the am no acid sequence set forth as FI KRFGDGA (SEQ I D
NO 173) Elim nation of the T-cell epitope can be

L A ~ ~ A = ~ — ~~ o ~



10

15

20

25

30

associ ations identified for the given epitopes of the
toxin. [00115] Based on the teachings of the present

W@ p®e628suat i on, one can apply these met hods t oPOI/H82008/067708
t oxi ns described herein. For exanple am no acid
sequences of toxins which have been anal yzed with
respect to MHC associ ations and T-cell epitopes can be

on E@Iﬁﬂllehwu@iﬁd)arwc@m iR, (MD@KP&:II‘MH&B&E‘@M@On@tfoﬁﬁférhour
anal yzed with respect to IVHC associ ati ons can al so

helppialt Q@a;sy dificpficelds. ddother sag of trveriichis digs ddized ipbroys membranes

r eci fi Lon ' e
(PSR BB 3R R b R GurRE o P16 DEnCat RS FOpS dishes.
waenebquidel fol IydtatoPIPAfAntaceldwee tmﬁpmeﬁare @sn thagity paedate the
hereln heldetlfl ation ion of B-c
culigss %E@(sé%ﬁnlfm & PRIP AR Cach %1 tp ﬂw% 8%f Retwsenghe 361’ and
grah@aq»nn&%%@igg G pdFBld e Sbrahdy, Ralet BRIRERINGAEPA Al @ supplied
nbi nation of b It)h met hods can be used to identify
thr@lgdaedoresemd@rogﬁéls adlierdnit aelks, esowel o from dhef posigheryoif mach cell.
Re%]%g] Aec%gslrs] { rfrg %V\gazerﬁgﬁ }%A};n ?af?sbthl‘on%?( g&reF %er?egﬁ)ll a?t%ct:hed cells
shdultbéddéibﬂ@ sé)ﬂigflé eeéh&.d dott Bheed Eaaclﬂlﬁtﬁht Eﬂie)pgmﬁlmiﬁ”& Iﬂ%ﬁlbrlaﬂe is an
toxmor npdified to at has. been rewousy
lmmwm% %mé&t%lna%ﬁlﬁ ‘iﬁ‘&t?ﬁlon%% groyeh 1ggeqele piilado gkt
gro(xh&l aptabRadyicK RARQRFe Q?@ﬁ”e@t@%aﬁmfen%séiﬂ%?&ﬁﬁl% Qﬁﬁhelﬂ@oranes
used to screen toxins or nodified toxins B- cel
wite pioreoyieesgreatcrahan fiomthcifrtireblarg adbesioplaad seppression Wae f@}md to be
e%titlfpet herja toxm that has had its Tcell epitopes
g fd (ﬁi as discl osed herein can be further screened
t 0 Nalesfibeisprducel Via @ frogess ofel@t pideink iy daye hise@dented

upon the sequence of the nodjfied toxmcan be
porgyift (748 /@eadhlg%ﬂa?@@F%Vqlvlaﬁf%t@xm%meﬁatg@& fgeisaliansteat
dlsﬁﬂbﬂh@ﬂ ﬂlcﬁﬁgh Mb(ﬁﬁle@t%}’ §ﬁ plyRARal l%béhl&%ﬁeatl %Itlﬁéltn@ﬁ'né &l
the ability to bind he pepti des of
aﬁaChmcmrayldmwfbuEurt@ahmeqme sarntepogsaphy of cln@tmmurngamﬁbcrs
A N N SR S R
basemeih@nPant. iThe highti Gifabé Mda hidovanfiol batbhespdrsaaragt becellular

sera of toxmvacci nat ed donors Those gne or nore
attaGRpERis SV akS dor 1BriHaledReal Beesion momts prediffsreat fides due to nano-

s1zéd3ﬂ%e‘% %ﬁ%%ete% CB’e'clms@ Rid ARBSeM Jf Bhﬁbﬂb@% a?@&%l% SRUEBRFude

lowng the identification of nodified toxin B-cell
smelkﬂrttlwpélse Slmfﬁbe eadis deatle giecabssto toinganize ospresslse mtlachgo adsorbed
m?ems atmu%p opes can be nodified, and the nodified toxm
Propaiise ee 8 ali) % donor sera This process can be

pe rEleétmﬁumdﬂoﬁbé@ afel dzapaalé of fuppbdiag aradicgichhéf cell types
i mmuno em:it% of the nodified toxm As noted for
R

th
Hupga yibfljcabgare andpthefiabeslls aggshed aadspr%fe&t?fi bgtigr WI} %esded onto
50:@6}&5‘13;{2 lﬁic%\gguépdr % tbeéﬁol%&@x\l\ég (E%SE pﬁ%egf{gﬁntg Fagiééilé‘ébélklﬁ%@é nm
commtcbgoe?dtm widroligers. GellBattashed @pnltcmrﬁé)srsqurh raund in ghepe amt non-

ied,toxin Onc 0 re identified,an
profiittieeting Rl dyEs ot i SR SRR St FBliaht B PR o
multiple filkers AlRE ﬂlﬁﬁccﬁ@aﬂdéﬁsthavaﬁ@bﬁéd @@ecﬁﬂmo&dh%ﬁbm pasliferation,
descri bed herein The_ in silico B-cell epito

alkalineghopigtene faiyéy 2phRCHESFESEN 8 SR OB Pamqflbé@ﬁmrﬁ%ﬁ@l yiith
dec%ats gtfﬁ)%r BERkicAt thé Pefngé ?f &-660 hmeﬁhﬂc%ﬁ)&)v%& (&8RS & induce
id fication and I cation of B-cell epitopes
conmqt guidandeef homan Qunead pithejial ¢chle, canding thenh tbelomgetamndelign
screened prior to, and or subsequently to, B-cell
epi tope screening Al so contgnplated herein is
screening a B-cell epitope nodified toxmfor the
presence of any T-cell epitopes that nmay be been
generated during B-cell epitope nodification [00117]
Application of the invention described herein includes
a method of selecting a nodified toxmwherein said
nodi f| ed tOXI n has Iost at Ieast one B-cel I ep| tope

o I o o o oy o o
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surface of the pol ypeptide. For exanple, it is
contenplated that (x)D(y) and/or (x)D(y)T sequences
WO baw/0easss at | east partly | ocated in the non- eREDESWH08/067708
portions of a pol ypeptide, or otherw se nmasked from
full or partial exposure to the surface of the
nol ecul e, would interact less with cells, receptors or
theﬁtc%@kdmb@ﬁlehgalett@paégmtf@auﬁes 'H?gl&l? ?thsSPLIIJ&Lg%aff&asewuh
conpl ete elinination of (x)
nanoeeplteprr esscregtethytinga qulﬁﬂnqyldgn megqtr@tl@f hajvh é)een used for the
culfifl ¥PERLN SETRYL 01 B8 MGEFRSALY o R RELINGE b RELAS O
reduce nduce or
out¥toSith. Htmemetudlerseh@w ahat dfe @b\k/th(Of)I@(MTmbbiﬁst( m)d)(qrbrﬂﬂ rat
sequences nt e ed to ro uce a conpositi
kidppageTn a8 Polamy gﬁlm b @Vf%cs fedirclen aPan&?g anlglaey. actin
orngﬁ)iQQt%)Z]l fobQl éﬁﬁ&ﬁ&ﬂs@&nﬂweﬁ%ﬁecﬁnMr@ﬁdnoeﬁ‘ld\@@t@i &k dell'fﬁéliferatlon
produce a polypeptide wth a | ess exposed (x)D(y)
thapgrd fenre (opydd¢ytytiveradtfibiqblask ehqm@ty@f: ineve.diraast epithstialtdgls on the
sa dees[u?ﬁ(r:ﬁ: g g\%eenq E%}P%I&)éegﬁqg } S l)t@%ﬁqlar &%E%H Ele Slélgetatge lé)a%ne
celkslrattured oh IgEtssJ Mk atse d)e@Dslhj)p@phatdl& @nﬁﬁaeiaﬂga hyaiRBE polyamide
rtiar tructur as det rmned by suc t hods
e PGy e foREeB1DRrels ﬁéﬁ%thmeph%f el PO Gel Hgges. for
exaifile POT2 lal iELERE defl. 11n§ I‘(ﬁyatﬁlﬁé’ §1te@tlr$sﬁgﬁ ARTYibe AMEY Oflso been
conmput er nodel i ng Conputer nodels of various
shqyol tp sepnarde gttachoreutraad paelderalignotmauseabibaydnie stera cells (ES-
D3§E Tt %srqageﬂr ﬁf)er %?r egﬁte Eleﬁjr%;gg? cgersldrtocyt?s g]lg({] asgocytggoased upon

the mlumue infedgroselderidr Batal)boe i chendisgtkstsoeded @R tnbhyfiticay 1@y (c-
seq%g%§es and re |ons for nutagenesis. The Entrez

capgolp EPE) septfalds Werpable tognaintgin: the shaadeseytic phienotype during

thréé»(réé‘k& Hf @Lﬁtut“éjrs ecli‘t?callgj &pte 1'a§§g @cma & /pk ﬁBSe?cgi%@ﬂG@ 1nd1£at1ve
known. eCU ar nodel s can e used to ident

fy
of Rt thndrpxytﬁ)@mﬂbmdmﬁse fiudick dergosegieshas @gnafiber scaffolds are
ol BB A P RS PPl S0 i

and ftenoybeicniviat the pol ypeptide. (x)D(y), (X)D(y)T
and/ or fl anking sequences that are nore EXﬁOSE

confaducs RCIES Pilegsal Fspensgt Bemdheatiashed qeflk éhg‘/n%n@flbers
mag QRb b BiHcBohQizPd QRS HiBGtRE nﬁcﬁé&‘ﬂ%s Meun¥kich ARk RLib %rglcally
oxi c effects associated with these sequences ari
cartipdigyt bymbtrobobﬂlgptmmc md@n@etcsthﬁ @urfmwégen@gofsbersméoy

incanlg)%)r:at}iﬁlg edal%ei?tlyeén%[)elpgfég 1ny ﬁ(& E%lnnlng 8?111{1 0 )yragry ac1§ glpgA)
grafted bito\polyr (@- c@prola@toﬁb%@etﬁﬁl&ﬂ%&ene@ﬁlomuteﬁ (ME‘ER)VMHOWQ for the
Qne ot ordinarﬁ skill .in the art. [00128] Once an
corgpgaign gttt ligane ‘@W?(&?tﬁbhf&?at%yﬁ at}acaﬁlamoﬁepatocytes
culfutdd¥n/thd e%%‘ﬁlcﬁlnbéorﬁl&&ir&ﬂoﬁ&r@cd?ﬁhd/s%ﬁﬁécﬁﬁ) 160 @RI Reroid
Inits ability to induce or pronbte at |east one toxic
agmgamstthat anglb&dabfs@yleﬂbam Treguralnsscart thehiapogetngiod gelsure
ed her one of ordin

subs‘ﬁat{:,h Aheiy Pave[ 36\?{% g]at ﬂgnﬁg g dlaﬂ%f:ﬂa ef Haesheglsiug}orte a¥11g§1er degree

of ¢ofll ddBésash and probliferativg of héiﬁtdopo@étic&;teﬁhﬁ/pﬂigemﬂfr célls cmpaged to
aci d sequence conprising_ a (x) %) sequence or_a

amy seé(fgll}lfr Sl aidn e pgRHon REPRIEENURBYECESIC RO 2 EBVIPON oBf

chifRarnRAbaAE kduREOHRES Iﬁaﬁ‘f@fa'néh rb%aiﬁné isﬂ&{gb{étas%%@{lﬁ
(x)D(y) T sequence in a pol ypeptide as wn to t 3§e

calgfhmatedosigonyofsisicoblastic ¢ehle art, as wel |l as any nutation
of such an am no acid sequence including, but not
limted to, insertions, deletions, truncations or
substitutions. Such changes can alter or nodify
(reduce) at least one toxic effect (i.e., the ability
to pronote VLS, EC damage, etc.) of one or nore am no
aci d sequence(s) conprising a (x)D(y) and/or (x)D(y)T
sequences. As used herein an amino acid sequence
conpr|3|ng a (x)EXy) sequence or a (x)EXy)T _sequence

o o



10

15

20

25

30

from RTA- nedi at ed damage (Baluna et al., 1996). Unlike

RTA, FN has a Ctermnal LDV-flanking proline instead
wW@2009/00286&0Nni ne. I n disintegrins, residues fl aPki/Hg§008/067708

RGD, play a role in ligand binding (Lu et al., 1996).

The difference between the ability of an LDV or

honol ogue- cont ai ni ng ol ecul e to pronmote vascul ar

' ntlﬁg;[ﬂnt Mle(tﬁn@scale EbDurOst tHE SIe&tRIsphnt E)({lgmer nagghbé@)’mmws the
on he orientation, or avai

natjupy F 149:1 tEiQM Iile IéOPermsmfutlirﬁgr)aHOEberﬁ an b;ewedrm Stﬂmekﬁd and

f [
enc%ﬁﬁ%g Celﬁ%‘ %e?%ﬂh) rkl‘lg(ril %ﬁ%g%? ﬁéﬂs &%éﬁer Q[Pg S:%[/% E?Ip?o?g to Haintain
theB6q ueo tike mypmmmne ftctive dithue, théeorahihhtidnyofdibedcomposition,

I cuI ,to ro VLS. Further hanges that expose
mo 5 @ggﬁweacwototwr@zﬁtsﬁwt G pelgedesotr gt

fac%@ﬁ&%ﬂe@@a@%éﬁnétfﬂn@%ﬁﬁétw‘é"ﬁdMOt her proteins, such as
receptors, woul d enhance VLS pronoting activity, while

co nTlmln’mntl@n avill hafurthced¢senbedexiorderenagyio thedoldew e 8on-
hmﬂ %mxyn?%s a t |1ﬁlb% P%e[rgnq Jfé" &’Jolsréglliﬂllegﬁﬁtt Jll? tha I%‘%%rya%g %esiCﬁn be

maﬂé‘lﬁl the enﬁbodfm%ﬂt‘s ldbﬁwlbed wathdait Ialgpeﬁrﬁﬁ?glﬁ‘ﬁmeﬁe Q:fopé bfthe present
) y) .and/ or D E T se aI so, produce
mVéﬁlt&ne. SthﬁéP?/R?éﬁ(tﬁ%%S%? nﬁeﬁtéﬁ&g 15 Ret PiEedtotiquced
emB&ifnkhiy dEserB&PﬁDfBﬁ afbiRatibl BLEEAP bY en®BGiheMiiRLd RS b9 the
alterations would occur in one or npre residues which
langgidel ofi gt cifime end thh @qaltwlﬁ% o§ thpeg ermppdimerss. Enlserdithesmiss,
1nd1ca?edmi aetré%?asesqrreg)l t\}‘eelr1 i ons woul d occur in one or
PR Ales ot %\ out 1, about 2, about 3, about
4 about 5, about 6 or nore N-term nal and/or
Cterrri nal to the (X)D/n-é&)ét“ epti de sequence. In
ot her aspects, one or MB% Sues that are not
Exe.%ﬁclentmsar&sbﬁmﬁa@ m%u)anhrpsqemtﬁfermy contribute to
function of the (x)DE(y) notif. Such residues may
be E’Cdle(ﬂ |cﬁprelz¢cll®ye)t(B§Lb vpithoad avictage nwledutar weighe pf $QleDa and
Polg ruelelg %%qubge}%é \x%lreon&/%% Iagg on%mo dlgrrlcl} (h %pqc:ea S {Ml?v%gukre]ee r\%b

0. lagl/nﬂrseluﬁ@tfs VTP pepered fbyallsedilalmgQﬂg@SPQErdr PS iA 160ml Bgorganlc
sequence buch al terations ude any. of t

SOl&"é’é arxtgesd | dp 698PessH OéFettféPYdﬁ%%(‘f%‘e(F{S%?r[ﬁWﬁChﬂ@ NAE

dm(e’fﬂy@oﬁ(ﬁ(&ﬁe%ﬁ% ORCHSWaASHEID 'R@A)aéldorﬁﬁm%r it Wl By sH‘Akllr% the
type" flanking residues are altered, renoved;

ml?dh@rfblc% h yt nooudi tépetatuet & h{: 00lynR} scurechn wm@eém @Iplastlc

syrlm) dlflfttI ? We )%rkzgctﬁe%trne?ﬂgf eaqlgl?krpgltl h knc Ly Vi ville IL) A

syringe gﬁﬁnp dKDed dienalfic hUBAY Bies aRaterded @e Iﬁ)l)fﬂiérl s@Imtlbﬁ @it€the,needle

. and not reconstitute an intact VLS notif. Provjded

tp e R P MDY P R ICEICH B St as PR s e bigh y0lgagg power

su]{gWﬁﬁqnaaﬁg/h' \t'éllta O ReQARGEUYAS: THRNnbf \R}E{é%oﬁé@teq &)
d/or (xX)D'E(y) T sequences, "if possi are to have

groandaslcligniduentpd depatedtada fimed élsuaﬁ@cfeomﬁhetrwedlp tipt Ehgupeshes were

theg o‘%ﬁgg‘i%gtﬂ?%dqé g’ 8&% '8%931 g{b(g) O{ﬁ ]FaS( )‘}? %ﬁ%?ﬁ%l]ovgr%gag}c Dlvent

residsg RhdEhy JiosRgh @riegscatdralheta@ofibert Ragtcvplahiel WithaGaicesicope
in the_non-exposed portions of a diphtheria toxin, or
(Olytwes B0 nasked fromfull or partial exposure to the
Surlfae&ﬁetelfs theft i rgmflceﬁt Biflu¥RY |tl‘EE difhEEAChndi SRy Whd Mniformity of
cells, receptors or her nol ecules to pronDYe or
therpthgtrespub BCLTandPS fiilhers wemmot}emqy lcanncedtrathrant aprtied cokigicetadution
elimnation of (x)D/E(y) and/or (x)D/ E(y)T sequences
fromthe primary structure of the diphtheria toxinis
not necessary to produce toxins or nolecules with a
reduced ability to induce or pronote VLS However, in
one enbodinent, all (x)D E(y) and/or (X)DE(y)T
sequences are renoved to generate a conposition that
has the least ability to induce or pronote VLS [00144]
To determ ne vvhet her a nmut at| on vvoul d Ilkel y produce a
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toxi ns can contain a conbination of nutations such as,

for exanple, V7N V29N | 290N, V7N V29N |290T, V7N V29N
W@S20260288%/N V29N S292T, V7N V29T |1 290N, V7N VZBAT/UD0%067708

V7N V29T S292A, V7N V29T S292T, and V7T V29T | 290T.

[ 00155] Modified di phtheria toxins containing about 1,

2, 3, 4, 5,6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16,
feedifg rd® andl-@eedfétcdl'l@ctbpdﬁlﬁﬁéét TR 'ﬁ@fﬁh{eke@@&h&r&puﬂhie@uﬁup ne

or nore (X)D/E(y) notifs can be made, using t
unbaddiigad uadsiun fiberd Wees wiun compinugedy srithpa neydlﬁsmggylgnﬁhree

r \Y r

P O A R B 438y b & (1 FRE 0 kv
andpthes¢inaeid b-y o aaebirfdi seachcel @I‘tﬁﬂne&lcm 1 6xin) wehAd tneesnightcd € ghtain

dj fied di phtheria toxins.containin r han one
non?@#??t.nemfﬂﬁﬁﬂ %Eﬁonat&n%faeond&&nﬁareﬁhgwgré@"ﬁeﬁ% descri bed
herein, by nodi{y109, ENCreipiiBng PAPAMGeACI d Tesi dues

at the sane tine and conparing activity to the
previ ouEd)lymamnmdeIftra@dndl pht her| 20.16giml. Modified

A 1ol M N v

t oxi ns Gatcu for—actiwt gstrhg—assays—krown
in the ép?h%%ﬂyh Escribed herein $Q1 udlng, but nqt

i mt edrio@,raggyt ot oxi city assays| @otndinri bosyl at|i on
assays| [ 00156] Expressed toxin-mitants and

t oxi n- f Nesdbnogilestosidisengan be t estZemfor their
functi omat—activity—Mvethodsfor—testing various
toxins' activity are well-known in the art. For
examipie, 1. shvevs\thStypfcheSEMdmaRl oM ANt fided. THe fvgsdgo fiber

pr ot ei ns %gn be tested in HUWWECs as described in

diapeter i RanoTiberR &5, ¢ Hod P P%Hé%ﬁ\‘ BYBUSTRUCYTE yappbsgryed in the
formrahame%tearT@ng@l@qn&gﬁfe@ b{s ligaR &@1&@&%&%&%& Jsa@s 0.90
ri bosyl transferase assay described in Exanple 3.
cytotoxicity of DT varlants or DT-fusion protelns can
rlaa VLS nodi fied DT
Expielh Rouhe AR EHUS T S ot i n
erq e\aﬁmm@ cGﬁﬁ@%@@ro@éhe@m@a’belﬂ%B@@Bte?ﬂbﬁlﬁn 4 thén celtihg by e thicdmo-
ich there is ecifjc binding. V. TOXINS WTH T-CELL
TCS S HYEPE! yorsr erdifiie] ¢ sNBagE-9 Wb%ﬁaﬁ?@m\g@ﬁﬁ (@Rs

ThérBRASY Eovle R 1ipgatrcs r&ofn@ 1&&91}’1@%{15’61@ nﬁrﬁfflb&eﬁb’s‘ﬂeg‘ %urmodlcs Inc.,

I mmunogenicity via nodificdtion of T-cell and
Coapig lope gndamdhcme PRE nﬁmﬂrh@m The T herewnox ﬁ(gfetsé@s: grihdamanio&bde

: ndro tion ti fs d

s R O S0P B P BB P el S R

(polrsri@bpffcbpyaetcr}omﬁlde A\l d0she migad y/pepna)aeSthM) a@xiro. oidg/ml
reduced i nmunogenicity (Tcell, B-cell, or both) and

T“FE%I (reield-Tydpaer ¥ (- ?@Z%ﬁ%ﬁ@owgwﬂ&ocya@wt%yﬂﬁrm?ﬁés pieregdip

coa&&ﬂ&iﬁ%ﬁn&élﬁg hf'tﬂe k&atfl g@@fuhsﬁ gl IO%@Mnﬁs %Hjthgﬁég&gc%ﬁ at a speed
endot hel 1 al I's and reduced disruption of

of @hetoisere IThalmesJEIs Iweraisie tiighandgheh GVHBuminatéid ¢ 390-¢¥{knmof Harland

S SR BRI kg oo

of dﬁpﬂarfd igaidraemeéswdre Gedd. TRPLffiopssof i &atdd saffhéco s tesdéd Dy
and conbi nations thereof, the am no _acjd

theraggqha%?’élt ARt atachmenidebaviaref the BAES¢ells (lpnza Biosciences, NJ,
Usm qf §7°@aahu 90°@fe‘§péé90§ly dgﬁtﬁ&lghr}hé LR nseﬁmgm Qhf#i®bns worked

fications. I'n one non-limting exanple,
wemﬁ«m cell etiedhorenpdndodstashmentethis dipping p@ﬁfmdrmuldmst owt (Hfegispis

cul o B R TR s e IR T e SERDARE R ot

andllicr lap@dhchongs thic@ @htreald apeww didhdd, hdnefiba@xhderts ountkreially

not create a VLS notif. Simlarly, the nodification of
at least one amno acid witdyn at | east one VLS notif
within the toxin should not create a T-cellep tope.
tionay, t eno cat on o a -ce ep tope or a not s ou

not re-ntroduce a previous y nodified T-cell or VLS
notif. Furthernore, nodification of such pol ypeptides
can al so take into consideration the nodification of
B-ceII epltopes mhlch mhen deS|red should also not

S —— -, L

o, o
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a cross-linked ligand that directs the DT toxophore to
receptors on a specific class of receptor-bearing
wW@2000e028586t possess intact catalytic and transPGDEHS10081067708
domains. (Cawley et al., Cell, 22:563-570 (1980);
vander Spek et al., J . Biol. Chem,
5:268(16):12077- 12082 (1993); vanderSpek et al., J.
ava@'a@lh nalgfﬁﬁt 96 wehnd 880 1%§9d1§1ile§ %e ﬁt‘é@é&%d%pﬁko @in%/ml, solution
- ; oscon , . - . ese oma ns are
of Eletet Ehe Frfritegholvitipn mas an medlﬁtebxwfth@awn end BV dlhainated for 30

RS b g f SR L TRLOESEI g

wnﬁmeenwhetnoﬁhmnnm@mﬂm2mnﬁmugatﬂmamakdsmmmmtamknﬂhaswﬁh
bound to the cell surface r 4% el
1P A RRCLSTAF PYRES VHES ORI s B B F S¢S endocytic
vesicles. As the vesicles are processed t hey becone
acidified and the transl ocati on donain of the DT
Examplypﬂao@&m&’elymé‘lwosﬁbﬁmt ural reorganization which
[
o fﬁ;orut% %oﬁtﬂl?at n£‘§on‘t£1$1ﬂ§ h'te'%t "é{bn %‘E‘%Lft@ %%%\je e;Ssré%a[%d {oqlgp{ntthggize 3
polymeggiettarcidiiec haiofidbiso IThede fanmlﬁxﬁhm tweveP$ Of @NIRITHE hPCL in

whi ch the cat al of the toxin. is threaded.
OV Bfber S URATRER S Bihi £ G5kl Kb pelsr peasabers
wetett@brﬁl%tédmyktﬁéMktrtc@ﬁﬁhﬁll’g%&e@sc&ﬂE&I &%ﬂé B ThelpeRAfRerd fich as,

the cytosol of the targeted cel ere it’is freeto

polpmﬁsmccrrtmﬁgnaplvent rtahmstpelﬁefdemltaegartdieeedﬂe@pﬂemr digtence, were

cel | d L 0, vapder t.al Vet hods
opt% zed 1(1 t Ee F% eé%d, urlorm 41 |eEISI Lant e}]vsetaglmd%%meger unHecf 500 nm can

be wntcOﬁtﬁlhB)uslﬂz 46th808t RQdlc Hlogaing. Phesgimizal enditiohl are,shown in
(2000))..[00170] Fewer than ten | ecul es_of DT will
Tallg 2y Aéterd%vmga gl fl*ﬁ BINLRETs eXEThE Péﬁpﬂg%ﬁ WEF { HBUgHE hisy

midut@BRIENRU VB aiHRMBII B UaVLBE FRigh Pragiky, fl\@ﬁ? The

because the entry process is inefficient).
nanggibera oo ﬂaitqatqdomécrcwmmpspom PYGH %Icﬂ’AtPQthe smhﬂsezmh by free

rad}_%t?(t:o\;)z rymetrf%gtllosnor}%\l V\s/re?{)reoggr can %L drlch Wi ntorlg IF]et%yleneglycol)

OXins suc render ed’ uou
meﬂ@xetﬁatmwhmyldter(m e@oo QldHeh)tiakmged usiag bemodiuippatsiifate
enmoving or nodi f their cel | -binding domain or

(Slgta&mutl 1atppand RGNy n nycpyPeERthgenediamins AHIrchhesd Fiplest
cell -binding domain) is then coupled to a |igand
(e.g., a polypeptide or portion thereof containing a
cel | -bi ndi ng domai n) thatTabklegets the toxic portion to

I + et 1 | [ 1 [l + 3 oy el g P S |
tIIC taryet CCTI 1. Dy ScTcrcoulrijy a purypy L T,UT Uldtel onf

cont ai ning & dr- bi|no gcdorr;q?e dllngca
c28€@@ agﬁﬂggzgéonfusﬁgkgpr3te§ﬂ§ af e CSHPer
fever ngn_sperlflr cytotoxict t & fHsipnce
EREVIOMAI | ant 14%ancér ~ dPkigs. | The2t hbr  raFm
@@itl qTﬁWDNﬂMInS ﬁgpn ag L&Ok§ that @pcaJselggﬁy
a|l]1§I|PAJ lfn )I’I\ é{}w%\l pl%ﬁ} I b) lll l]%‘E‘ILiI t ll%y K1 | I§C?ﬁl 'y

ciet as1¢€ IIbICILIy S eh—virch Cel e ce; Ho—
Lg&ﬁgect edVEEl | s thas/are fot 1§ KV y"IeOé¥ the t9% of

do_not escape the nvfnfny|~ effectlof a

oro— 1ot

fusion protein. [00171] Toxins such as DT often
contain two disul fide-bonded chains, the A and B
chains. The B chain carries both a cell-binding region
and a transl ocation region, which facilitates the
insertion of the A chain through the nmenbrane of an
acid intracellular conpartnment into the cytosol. The A
chain then kills the cell after translocation. For
their use in vivo, the lig and toxin are coupled in
such a way as to remain stable while passing through

t he bl oodstream and the tissues and yet be labile
within the target cell so that the toxic portion can
be rel eased into the cytosol. [00172] However, it may
be desirable froma pharmacol ogi ¢ standpoint to enpl oy
the snallest nDIecuIe p033|ble that nevertheless

o, o o o
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and organ rejection. O her cytokines include Substance

P (Benohel et al., Pain, 79(2-3):243-53 (1999)), VEG-
WO Rm02ss8 al , J Gastrointest Surg., 6(2):159-B6GI/US2008/067708

(2002)), IL-3 (Jo et al., Protein Exp Purif.

33(1):123-33 (2004)) and G\ CSF (Frankel et al , din

Cancer Res, 8(5): 1004-13 (2002)). Modified fusion

toxins using these ligands are useful mtreating

cancers or other diseases of the cell type to which
Exampledt. i §u§£aee [Ghacadteriehition andereaing of RIPAAM & dapid

§ Ausnce (a "VLS" notif) at residues 19-21 (SEQ ID NO

IS located in an -helix and is also partially

ex pasthd .codbid ﬁztnolﬁgep%cshfé@wtm coyplated they Whble ex@iined for surface

el i ni nates bindin IL-2 to the b chain of the |L- 2
toppgaRB: HFOIHR &d%goglq trehtongs gl ity g\nyaﬁﬁer% EPIeHh &N quse
for%htf@rtﬁi%ﬁ@ mlcrosd8sic @ﬁﬁﬁnﬁtﬁﬁ%&oﬁ%gtf@@&hahées%n 9bfe%?£e| #nd obvious

i ncreases the perneability of the vascul ar endot hel i um
del@mmatl@mm yncpated alteasa apd forichatacttanglss. éfonenatrIS@abctWeen bulk

0

PIBA h% %8’ t«?&/ 8@%} ganfﬁggtprb%ﬁ%%{%ﬁgg lé (ﬂgf?]hol% Ig)kl)ysgyrgﬁe core
wildpﬂdiﬁ@i@&vid%%r suffaee dspgd0 Nﬁtlbkt&)plofélxa@lﬁnahbn 3f ths coated

i nvol ved i rece tor binding and functional activit
nan@%éﬁrs SV nogbviows dglamingtign Or phanges ig by BRMINGIo8Y compgred to

theiuﬂc&egdladngﬁgé}podl ments, nutations in IL-2's (x)D E(y)
sequence and/ or flanking sequence(s) to elimnate or
r ed@@ﬁémmsheh vassdd betlfd @crsemvewmelswssdd fpelstp@m adsorption.
activi o
PI Y sur cef 6%%8@]58 et ads orb ¢ nsﬂera%ﬁgf more pgotglgqﬁ% at%%S C because

of the gHztsd sranditien. ICGegicd Ian&\mﬁcfwﬂedd@P Sseowbrshiga Iﬁd:uba”ted/\hnl lchpPBRe
main is |located is now known. F rthernDre

bufgwaﬁlr:%sa% 4o ltordwarhaues. ther gpisklyiremosgrind @laced wsypiion of 1

mgyrﬁlol§§A %‘H d h&ek a7ty 4oec I?HB'tﬁ&Qz‘Ypetri%dgﬁ&ﬁ& B E‘lﬁ)ugﬂ €or protein
bi ndi ng domai n of practically any such hgand

adsgm’monee peundollawingube BSAgnebrtonftha tedey sercansed thrn:gtuem
S e
il R bbb g oAt As Rl ohfo g MRresa

follessayy a'E’fMSardtriﬂee e MRP icologigraid Ssdyu Hi@ns o ddasidéred beated

| nvention need not include an entire |igand, but .
with ghafBprmosEgspansivg gelygkr if the ifigEinesin ryptel 4dlsaaﬁan WHWEW 37°C
anc?Z@qu?héu%a‘kﬁ‘ %og&ﬁb&@e‘g c&&lelis Qﬁmérﬂgrdccﬁfmﬁbﬁ Y¥nd-HiKRW sifhificantly

anal ogs of the ligand or its cell-binding region
ﬁomahmnéunwnﬁﬂlsenuence var|at|ons can be synt hesi zed,

It ﬁi%ﬁ%gef}tgx{elééhel 59 a?aort)%cg%?e?lqak%fh heyTve C%TPFGIH Ig]ﬁjr?%eggn (FN). Bovine
plabiiy ENt(B@inctil Zedmorgl thS 8tApRaLsisebed ahtb ﬂm Ifaﬁibﬁ‘@rlllar
SurE%?Weptldes can be analyzed for one or

Ysincybagign pt b%glalp]?elg in ngéphutl%att};pg gnd %§°C for 6 hours. The
codt QLR RNBerd O%B%%%lg%h@hé@%ﬁ PE? f&%%rtﬁh&gTﬁéc%r \%}‘é blocked

concepts descri ‘herein [00184] In one aspect
with Oxli%h bovisé samupretueiin (BA} ihd’Her fos emt hounwadhtdaoid Msth 2.0mg/ml

roduced by .st and r.ec j.nant . hni gt For.
reb B R B P e PO e WD & D difRfion crina
coreehtypiep] 100@/181 detenigrss ang°daat ZsiCtrogetthetly. Fbnamagi Iﬁ% washes
accordance wi th conventional techniques, for exanp

with PBSrptndsining Ol”e BSAe Higs av s insebaggsir anerlditiqna} %erhouf mth anti

rabbit Qgé} TP aft®ly t@ﬂe‘nﬁébne[ﬂmogéﬂgéﬁ (34 al101 dbgqmmgn ffal
appropri ate tern1n|, f1 hng-m of cohesi ve s as

corgpigradionil aegmlednidandubeted mohghial agstrate dart eminutes. Bheagiotbr
undesirable joining, and enzymatic ligation |In another
enbodi ment, the fusion geneycan be synthesized by
conventional techniques inc udlng aut omat ed DNA
synt hesi zers Alternatively, PCR anplification of gene
fragnments can be carried out using anchor priners
whi ch give rise to conpl enentary overhangs between two
consecutive gene fragnents which can subsequently be
annealed and reanphfled to generate a chlnerlc gene

o - NN A ST o o Y
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[00195] Additional pronoter elenents regulate the
frequency of transcriptional initiation Typically,

W@ b@geose | ocated in the region 30-110 base peCT/HSI00$967708
upstream of the start site, although a nunber of
pronoters have been shown to contain functiona
el ements downstream of the start site as well The

dev%%ﬁieﬁ%@s%ﬁ’éﬁ@ﬁbdﬁ%ﬁﬁﬂh@ stb43 FRMIB ofbaf@UBRsh¥mchts were taken

| exi bl e, so that pronoter function is preserved whe

at AeSIOemehlﬁsa sireetrpphptamaser (Speatigred MBIl ati ve to one anot her
I n e

ol eng%[fté)hlccﬁ;ﬁg%g EilrI]l @r&teﬁeggﬁgﬁﬁg\vg ste\é\ﬁgtp rcgﬁted surfaces

incaledtédvat BY°Megl I Ctrespdedlelyn Sm&bqeeﬂdrt stpwad atdi‘rﬂerpﬁcenﬁqoﬁﬁein

it appears, t i ndi vj dual eIe nts can function
adsgintRa Rt ?%%&ﬁgﬂétq verefughericngugs B%ﬁqun‘yceﬂl&“a@rm%%d
detﬁcrlﬁ'ib%%ﬂoﬁié wrprm%lcﬁﬁheﬁr&mﬂﬁ icular pronoter that is

enpl oyed to ‘control the expression of a nucleic acid

is not believed to be critical, solong as it is

e Oof,. expressi n e nu lc acid in the targeted
ExamBFthucg ey @?gvgeﬁ%r%n“%l% Eﬁs targeted, it is
pr eB@riadAertic®ndohiclial @ells (BABAE 111&1 T:47aD|oe11s:®dﬂerpge bﬁglrémln
cent to _and under the cont ter t
75t @é]ﬁ%\lﬁlww bt ﬁg%fﬁsegﬁeaelr SHveEe rma%rﬁ i plated on
PIFZCARIBAkY ns%@hrrargandst@s s%rﬂ%é%m?th@ 'bel[‘é‘ \gaé arse Slaton

either a hunman or vira ronot er
corempﬁceaélma@mlabtmlélPMm cmeyfpf aP$ yurfao;gs (sz-él S@ed Inc) Both cell lines
Were (ﬂlé/tg & c#ens&y Ok ﬁf{)%ﬂ celilsr/gvﬁislgrr? Igp t‘gellﬁpl% A rc%atec} dltslll]es Bare
Tcps Iam@en )%bai dupfacSivirrabisddsas Rofitrdl sluifedee dnd Gniller eumlgdradf cells

to the successful practice of the inpvention, and
wets piyfed gy thepe & ﬁ‘hﬁ‘il SH¥ere APRGSRET poFete houroa aéruﬁh%rrﬁsd
aﬁﬂo@ﬁle’f‘éj%rth BY} C6d & et ﬂ!dtH‘tﬁeeéélltlﬁ’ie§ B8.cRQell to the coated surfaces

adenyl ation signal and the bovine growth hornone
whp;blnyfa@hehghaeﬁm opatiiggntin croogl éniteneella talatkacbyifortyeeight hours
later ﬂCt IIPSP e"%’e lovecli] ‘rovr%(r)I us tra ! geetfﬁ %lAlE% é%llléolated on PIP{xtA
a 38" an V8t e expr ess Lo cCs'set'f &

coate‘d Iﬁmbﬁbdﬂ MRy arﬁ&lﬁﬂl&;@écﬁsuﬁh@éﬁstzﬁ{eaﬁ@ fifttupdaab&Een sez(l ®inutes.
enhance nessage levels and to m nimze read throu

ADPPIOgHIIHE. dies abqut 45 mHpyeptEets eglliise difted o Yapus 43’ The

resﬁlﬁ’se\%‘érg InSord Hﬂaﬁaﬁ& Selo) 151'7919 abns2hs@r ?ﬁﬂnrgﬁesﬁﬁ&%hﬁ&gatfr%m
ficient translation of coding sequences These

tenmegmabshe mils rbdeurt h@h%r@fﬁ fmm rtImBIBAAm{ Euhlta Aohtejeaobbrillar

ancf "F@F.E 81111' aﬁe% Wi eA{]]n&c lgtn ?eﬁ ga%(ll,]sur nléeed d‘[%?lg% 1Bjeeven after

12(miidded ifdnBath a@fdﬁnmmpefahrrb |1t iwas I)th;ervaﬂ&ha\t\@hl I0d11 Seed
readi |y be capable of determ ni /9 this and providing
°R

surfaqges, HisEewaanq cadl dgfpgh@entwhike iraerq hoscingfcdpefrom
PrppmrhmrLlre%g@@ehf&eﬂn A%sut e th&fiBie (Mighfd $he reading

frame of desi red codi ng sequence to ensure
translatron of the entire insert The exogenous

rapsl at ntro and initiation codons
EX@QRﬂﬁé éhﬁﬁg?dgﬁ?ﬁ?h p%¢g§€k§H%tic The efficiency of
eX pit @&sheen siicayh het @R greaty BY ndtdEibiine susfa@ f6fm more in vivo
appropriate transcription enhancer _ el enents ﬁ00199 It

likg woghatogil Hiceasuriaes PorYpapItiey EarPipelid solkiorwdsen

mo}%h%gerfé‘sﬂ@ e‘We%ﬁl/eleo% tR41 Qe b&%nig WhRSH&H %0%/% rRIcBl fises 480
be Co-expressed mthe sane ce or a gene(s) can be

intgyfens dk that mnafilpaldr ptdpatticalof tha dyativasndaeedls helt usdsrgct ed
prot ei n Co-expression can be achi eved by
co-transfecting the cell w two distinct reconbi nant
vectors, each bearing a copy of either of the
respective DNA Alternatively, a single reconbi nant
vector can be constructed to include theco ing regions
or ot ot e proteins, wic cout en e expresse in ce s
trans ected witht e single vector In either event,
the ternr 'co- expressron herern refers to the

o g o o s ' o, o o
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(1984)) In addition, a nodified DI or a fusion protein

t hereof can be expressed in bacterial cells such as E
w@owpBisshai et al , J Bacteriol 169(1 1) 5140rGI/1S2008/067708

(1987)) Consideration is given to the expression and

activity of the typesan eve s o ost protease

expression, ant s s epen ent upon t e c eavage site
moRiHRE&1¥kis loP fdrnEin6RG) DB iRe LNRARBOMS TR td Bélﬁ'é 8ctached by mere

expressi on host protease expression profile could
teﬁm@@@rﬁv@uymmact the yields of DT fusion toxin

a ) t ee

t ha lf?iﬁq’g}g(%eﬁ cIéesC :rgg\yzﬁg&gleﬁlﬁl%ﬁﬁ c)egs &8{6 J?lﬁu 8%

naﬂnﬁdulla{@dtﬂaesm&lcés @ﬁied@hth\/l?IPyx_Amﬁ/ThEaul Ilﬁni)nfr(bls Ivs&‘fb bare

rotein si oned tha ch site
narfpfiPegiad & 88& dTIEFqurﬁ\ﬁ/ '“\9% o lahﬂ\?@%b ﬁ@? Juaity Pi%ﬁwél% (FBS)
in eﬁ‘ll atmodphERUf 5%1@@” ’95‘5034111 399 lar@@ﬂ B3RO h&thedh selected

I nfect | nmun, 2).333-40 (1994); Vallera et al., J

as iNhay sho@are é¢m¢>rr$§tate tulgdarzod SMIMGW§tureAbndqﬂaanth@ts that
pro?ﬂote th%e ﬁ%er\l/s(ggi}%ﬁﬁl@rac%%éé w?[h (:gl(l) @1% 1&1Al #gf &Relﬁ\sllﬁ)gc%ég d}nhe
cultUrct rc@lls s[v% 2ikbd wTﬂ’l@r"/ppﬁSR)ﬁhalaﬂmdle @Aad imeubdted hkPhalloidin Alexa

provl aes gen del i v hicles.for the delivery of
Fl“ﬁbﬁ%acﬁoé?o%o sl Broges. (A0 Tor Algrinutes at Epopsrgerapy. | he cell

wefXHsES Hr QNmEWitEEBIRhE 0bRrRA KA Gh e € ﬂﬁ@ﬂk&ﬂpﬁlc@éscope
the present invention can be adm nistered either

(Zdiss i xertol0084)s tPhatl adin|bynds o ﬁlaqm@usl ettm/(@ra,ctm)amdd?rewdes
Vlsuelﬂlzatlon (%fn c%/]éoskjecletal &ga]m%tlloln Io% ﬁle vo m) T P%?lgs Xllé){(lﬂurevae ﬁﬁ)g)erci

pOIﬁlflatﬁ)!ﬂQ)lﬁ spleehidgarsiagbigmcels ean obﬁmeﬂ duaeabfibetsn By day 8,
endogeno nnallan or h terologous pronDte

mulésesﬂ@%%%p ﬁrog W dem Rl ibapaheiene thbpley sjidl Ressistesk In contrast,

the%‘r&fz‘tﬁrof qansgs bélléto'n\f?at erfarc%mﬂo%@g ndhela '[yEWv@ﬁ‘ﬁ h @Fbup of stress
incl udes gene delivery vehicl es capab expressi ng

fiberhie Wedrav e slsivert @t golcgatinglcadhé mflbmsmddw\glﬂvtheaherm-
vectars, For exanp

res%onsive )Po}yéneﬁ&f%s pactfz dé It}}]%gnagg rll?ar t%od)u rﬁg %8 ci a{R ogene51s

of TEL-D@¢i1$ tiSi@sreGAamAY 1R céllsldhn be agﬂaﬁiéﬂ omﬁﬂle@é‘l siktdctsbycapeer
cell and provides a nethod for using DT as conponent a

redgefiom qféem@é%ta?e ToyhQy that dgtached cellyrpgverygrigldy on figsh girfaces
and #802hin hSP G IR 8% 5 R ehpibn i t @t Sorf R s@gonfdlééi (ﬁfbells was
proteins can be tested for their functional activity.
gromtth goisflifeoey foeabcpmg IIDKlaas i 3/7°€yTla?r@llwetetkcmnmverdwtOtrh@n
ten}BfraquF?or a%)é s e| nslnél Vths f sgcgceﬁlf shE%\yrélégg%H t1 Srefanoqred with
the®@BCifia@ch mhpipx@silsefradh tifdiR cuithesyifideansd @llasere allowed to
activity of DT vanants or DT- fu3|o@g§rote|ns can be

Set&lf‘e%q%arbiywarﬁ éhen;fisd Withdam sprafosaldglyuis witgedd iy Hilwbatlon at
37 @(Rgﬂlaf%d BellshDGe SHiRl %fhcﬁhtaMoﬁfn EDIct}ﬁat'b's%\L %ha@ fhe advantage of

usi on proteins can tested as describ
grOEommﬂle o4 thqrdo Z@smnmfmnamuoéblemr sapspden aaowmedaﬂosftat thermo-

i f d
resRRHE ARG b i ARt PR R e SETRS sl Tomy By
OneFlgﬁreW!A[ﬂloQ/fs thdTR4 MBtchpdsudesicon led AR Telite cdhel fibfibers
rified" as used herein, is intended to refer to a

forﬁrp@fla%t‘: Hudays eadiyaiard wéth Phaldoifiadiapatie. Nesthaaisraacs ah
muﬁf%lehélaloé'ph&%ﬁﬁ R %rﬁerlgﬁ)éal dr Illzca'tlo%?aﬁnrhl%eﬂ@ 3Sa ﬁed

pol ypeptide I's purif degree relative to I'ts
imapat(40Ghinyoiotbe apheabil ef Bigatee/B $hoevs the lshwticwendiog ittrgugh the

purity withma cellular extract. A purified

pol ypepti de therefore al so fers to a wild-type or

nodi fi ed pol ypeptide free fromthe environnent in

which it naturally occurs. [00218] Were the term

"substantially purified" is used, this wll refer to a

conmposition in which the specific pol ypeptide forns

t he maj or conponent of the conposition, such as

constltutlng about 5096of the protelns |n t he

o " o o Y



be nutated to produce toxins exhibiting a reduced

ability to pronote VLS, EC damaging activity and/or
woewenoxsts ect s of such sequences descri bed her BCTIUS2008/067708

known to one of skill in the art [00230] Provided

herein is a fusion protein conprising a nodified

di pht heria toxin made by such nethods and a non-

spHtRMTRETH Be sl 0reR Bh IR A hHIEri L MOESRIITSIEE fr POlod of 10 days
di phtheria toxin pol ypeptide is selected fromanong an

wergraisolpeyl apd staimedl Gemphbileidindgadtinaletsribe siesdeyt moggdology and
ot oy My et el b

tendpifature uCTin wie CGfatedVoCHEsh maNB{ib&EQRgulepily showsBRBireplated
TGF, .and.a cell -bj ndin rtjon thereof In on
T4’é-ﬁ%?&ﬁ FRiain el B @m@ﬁgﬁgmdapmaw Alogy ﬁ@fﬂ@%{pﬁa@l is,
orghRizatfonaTRLEn (Jdobpf).0r a cell binding portion thereof In
certain enbodinenzs, the fusion protein or toxin
f urR¢ndated eafhicete wees alyceangty zedh for hencxapetst cxBressiommwhisgant
2c Uyl Fety. incl udin I.m
corf ffredio Be TRFG e FPherlph FniphPu i A EC ek B bfea a
a desio ot 80,000t U BnhavaleTRetAk veerd abitikdd @asil deghiichdethd then

..e|lsewhere herein | X DETECTABLE LABELS [0023 1[_ Th
hftEA wBhEov g &t qha‘htop%ﬂo%%lé PRIt hﬁrsg?eé% Wgreé@agﬁqg?f onto
fredtAfad6 b BRI SPRRs whH Qﬁbdl%?p 6124 I(Pﬁ’l@ﬁi_p@%@&ﬁistlﬁg BurfiA B eIdEeszwere

di seased tissue or a disease causing cell (e g,

unqugleé py eddinga deogrd ercdoen prtp thasheetr Thd sheewesdheremanstaried to
fS] rot.ein.c [ N difi ed DI desgribe .
R e e R R
late Gldel 1S @& reafi-cdcithtd %a pariforblatizthade @dstiinedanithor 1@00 dilution of
nol ecul e_or, noiety such as, for _exanp|le, a reporter
antheanagxjp 43 §Pigmay Staiping fprd qnapen 4Repow ¢kdifhendexprestion el
corRB¥inMBitRlo¥g WDt Gh: GARe BRORLEGHEE O Yn@ba88&Yap junctions
Non- hm t ng~ exanpl es of reporterno ecu es wic ave een
(Figwnj8ugate to po ypepti es inc u e enzynes, ra io a e
s, aptens, uorescent a e s, phosphorescent nol ecul es,
chem | um ne scent nol ecul es, chronophores, |um nescent
nol ecul es, photoaffinity nol ecul es, colored particles
or hgands, such as biotin. Detectable |abels include
conpounds and/or el enents that can be detected due to
their specific functional properties, and/or chem ca
characteristics, the use of which allows the
pol ypeptide to which they are attached to be detected,
and/or further quantified if desired. Many appropriate
det ect abl e (i magi ng) agents are known in the art, as
are nmethods for their attachnment to pol ypeptides (see,
for e.g, US. Pat. Nos 5,021, 236; 4,938, 948; and
4,472,509, each incorporated herein by reference). The
i magi ng noi eti es used can be paranagnetic ions;
radi oactive isotopes; fhiorochrones; NVR-detectable
substances; X-ray imagi ng. Ml ecul es contai ning azi do
groups can al so be used to form coval ent bonds to
proteins through reactive ntrene internedi ates that
are generated by lowintensity ultraviolet |ight
(Potter & Haley, 1983). In particular, 2- and 8- azido
anal ogues of purine nucl eotides have been used as
site-drrected photoprobes to identify nucl eotide
bi nding proteins in crude cell extracts (Onens &
Hal ey, 1987; Atheiton et al., 1985). The 2- and
8-azi do nucl eoti des have al so been used to nap
nucl eoti de binding domains @f purified proteins
(Khatoon et al., 1989; King et al., 1989; and Dhol aki a
et al , 1989) and can be used as pol ypeptide bi nding
agents. X. COWPOSI TI ONS AND THERAPEUTI C USES [ 00232]
Each of the conpounds described herein can be used as
a conposition when conbined with an acceptable carrier
or excipient. Such conpositions are useful for in

o, . - -



included in the conposition. The resulting solutions
can be packaged for use as is, or |lyophilized; the
wo yaphiolssged preparation can | ater be conbi nedP@i/Uk2088/067708
sterile solution prior to adm nistration. [00243]
Conposi tions can be conventionally adm ni stered
i ntravenously, such as by injection of a unit dose,
for exanple. For injection, an active ingredient can
st he formof a parenterally acceptabl e aqueous
ﬁ’tlon whi ch is substantially pyrogen-free and has
SU|tabIe H, isotonicity and stability. One can
br epaiaaof rica gpaedBIrfice evBprisgRgnystinpyi regixaasyk @olymer, a cross-
C
@ﬁ%@?ﬁe@t eﬁiﬂ&%t?%a&@&%ggt?gttrg ﬁfﬁ? gct%a%{ejl %‘8%65%8 (gﬂtl%ﬂally,
Pokganilahitivesnataiabi [ 1 zer s, buffers ant|OX|dants
and/ or other additives may be included, as required.
[00244] I n one enbodi nent, the conposition is
2yopht hamdidber dffdmnt hevhemipths intnaiisr baser danstedengidg fiom
ﬂg%jfanenHB use in any of the nethods provided
51 AM 1ot Pgnggﬂﬁenplated that the conposition can be
substantially free of pyrogens such that the

o] aus n infla
SRS ey b B TR R D PR il G h @l of
Sdedst €0 ® babt £ 0RAkAI0D. a conpound that stabilizes,

i ncreases or del ays absorption or cl earance. Such
conmpounds include, for exanple, carbohydrates, such as
gl uqas ﬁanctﬂbef OSdaimolr, waherdint thig Stimhu b nesponhseLy oy maveiogipiises a

pr.ot ei ns; ositions that reduce the clea ce. or
AJumeT P rgsngn PEpTTEHe SMPSFS AP U BH HofPrili gjoctric or
ﬁ%@r@tﬂc'ﬁ%ﬁfssloﬁfc@ﬁ@ﬁ tRWrbfnfoleA@RNT S that del ay
absorption include, for exanple, alunm num nonostearate
and gelatin. Detergents can also be used to stabilize
oI tfc hadBeser Mimde WHeRSetht REMAR $QHBAI RPN mENSa thermally
phar maceuti cal conposition, including |iposonal

EAPaUSEE HOlymsT.pr ot ect from di gesti on the conpound can

be conpl exed with a conposition to render it resistant
to acidic and enzymatic hydrolysis, or the conmpound

¢.an The nensibEedcdping Sarheasp fhsgheraely yespeaianohfmer spppepes

ds from
BB R e AR CE e PR Per U BB R BB 506
EM@@ﬂmRnskwmﬁmﬂﬂBDoﬂﬁﬁdwcS&n&mén (1996) J. Pharm
Phar macol . 48:119 135; and U. S. Pat. No. 5,391, 377,
describing lipid conpositions for oral delivery of
TheiTap emdfbela@feﬂﬂim)S whog2u ek tlF@mallmtqsmrervcuoglymer has a first
%}@{swa e[')rgﬁ %I %t préc][ Fn I;lnteI nehtﬁ%e%at%ngerr%g%agngla s&¢dn physigaef
pabet araadeb@hdqﬁccemrﬂ;hiea t@apeaus raddelt i on which is
pyrogen-free and has suitable pH, 1sotonicity and
stability. Those of relevant skill in the art are well
&bl @ht aanpfdpadceoslitig takelaémd olvtiticnte naiofiger & adapexdtorlee,

i sot o i vehi cl es such as Sodi um Ch| or.i de. | nj ecti qn,
rsva&aﬁy Oﬁ‘ﬁjﬂé%f‘%fﬁ“e Bgéts‘ittsgater%l’% %‘r“@“‘r“h?%aéﬂ% tnone(Tatent
Ra@sRIaldimasSgrospabi | i zers, buffers, antioxidants
and/ or ot her addltlves may be |ncluded as needed.

[ 00247] The phrase "pharnaceutically acceptable"
refers to nolecular entities and conpositions that are
physi ol ogically tolerable and do not typically produce
an allergic or simlar untoward reaction, such as
gastric upset, dizziness and the |like, when

adm nistered to a human.e erjguni ose wen use inre
erence 0 a erapeu ic conposi i1on re ers to physically
discre e units suitable as unitary dosage for humans,
each unit containing a predeterm ned quantity of
active material calculated to produce the desired

t herapeutic effect in association with the required
drluent i.e , carrier or vehrcle [00249] The

o o o - o . - .



NO 2 or 200 with one or nore am no acid nodifications
therein, wherein at | east one am no acid nodification

WO 2090/02898t m a -ce epi ope, W in an X y no i PCHUS2008/067708
regi on se ecte rom anong residues /-9, 29-i an 290-292
of SEQID NO 2 or 200, wthin a B-cell epitope, or a
conbi nation thereof, and wherein said nodified
oli pht B@t‘hb@ofﬁ%ﬂﬁblﬁ?§ a6k peta%e%&tyna%mﬁﬁﬁg fhels@p@Bf
unnodi fied di phtheria toxin. In one non-limting
eovalriping 2 SEMWH désPesdv Oy TOS) VDIES giosyrbnking hgrol haéeg & least two
@Pe%'t 1fe|a‘c:t a%{] Va%bléJ gl%l %A e(lj{glr éét 0 taf] a,t 1810? % fgctthE Hqtake(%ﬁl %Tform

ue’’se rom anon
&orﬁomﬁ;on@,nd%mﬁﬁng/\ét lé(ast Bhe tRnoftberBronNthekomBinateon, lwheaeﬁﬁi the
ST i T S B r o
2 ?@Bf d0dtd 8MeRf l(ﬂo%'bmﬁ | Ogm’m aci d residue

ected fromanong A, S, E, I, V, L, F, C M G T, W
Y, P, H Q N K R and a nDdlfled or unusual am no

g QLhE hRMAolRR LRI OhcPif tlﬁ"!fﬂﬁﬂﬂh'f@d%ns@e f%l?'ﬂnEﬂ &ﬁﬁﬁrf@@s at

p05|t|on y) is a substitution by I

WlyGsopmpylerytamide), prafingopedynrs o, pouethvlena@lycal fmﬂdu f| ed
e 1 [00263] Unnodified

%ﬁ%ﬁ%ﬁgﬁ?&wﬁg¥ﬁ§e¢§% )g@%?héggkexanple an am no acid

sequence of SEQ ID NO 2, 200 or an am no acid

PEAUHEROOLr Allin ng'a%uf?&ce%@ 5{113&5@’%3%1&#&%5 thPQRYr

Conposi tions conprising no ria toxins,

sai d ., have

s2 dgfave AR LRUTRSRALEL ¥l PFEC LA sy

and havidys atdtasons lhleer eadtive aogdarabit grougandnomichndliyed
|phﬁ rlautox1n Such ngg»SltlonS can further

conpP® g“ﬁ P BHIG PHETRL 1) A88pt i de i ncl udi ng,

but not limted to, an antlbody or anti gen-bi ndi ng

f ragnent tfditﬁ’ﬁﬁ,’g)ﬁt, leeﬁﬁb_ne tdnofiberlftonZthelcbmBinalibn, 4vhetdin the

IL-6, IL-7, IL-8, IL- IL-10, IL-1 1, IL-12, IL-13,

[ L-1 41an(pf|1_be1 gas g (Nglélete]; N{nglngmn@put Gn@gp IOMWns ep}q;an aspect

VEGE 1o GPI] g BT GB0@ 8 G0 JlaELAr0gH Pt her i a toxi

pol ypepti de can al so fragment of” such

pol ypepti des, such as a ceII-blndlng portion thereof.

In orf® enseefpermstthe yustacewifh dharanrEberaandoxi n

pol ypeptide is IL-2 or a cell binding portion thereof.

[ 00288) Mydlinfih £ b RI¥TRw ARANE Hilo Mo PEAURL Agrbher eof

haV|ng reduced | nmunogeni city, reduced bndng to

HUVECs, or a conbination thereof while maintaining the
totoxicity c n be used for th tre nment of varjous
% he mthodind Bl ‘@j]i*Fé?f&f%%m’(l%%ﬁ h éﬁ%%f?’ nggfigr and the

$UHIRE The gk &%Qa At 3R ncVr SRARR R éé&ﬂ/e asivavi %?Bups with an

psoriasis. [0026 In an exenpl ary enbodi nent, the

dheegl Jourpite bpwl tho difdfiddr OThE uisfaoer t oxi ns of t he

i nvention are adm nistered to a subject such as a

mamal (e.g., a human), suffering froma nedical

t-sdhd methOd ageqrding éaleist 1 ferhessomprisiag e sfopri laefiept ing At

sence

B STE b B0 A AL LN Ru P AR SR B

bighgitattpactBelneatrialel y bi nd. [ 00267] Denlleukln

diftitox has been shown to be effective in treating a

subj ect having previously treated cutaneous T-cel

| ynphoma (Chin and Foss (2006) dinical Lynphona and

Myel oma, 7(3): 199-204; Tal pur et al. (2006) J .

I nvestigative Dermatol ogy 126: 575-583). Briefly,

deni l eukin diftitox was admpistered intravenously for

3 or 5 consecutive days a dose of 4 ny/kg/day, 9

ng/ kg/ day or 18 ng/kg/day for 3-21 cycles. An overal

response rate of 51% was observed. Denileukin diftitox

has been approved by the FDA for treatnent of

cutaneous T cell lynphona in the United States.

[00268] PrOV|ded herein is a nethod of treatlng a

- - oy ——



CD4+ T cells constitutively expressing the IL-2
receptor -chain (CD25) act in a regulatory capacity by
wGeppoesss ng the activation and function, of orP¢EUSZ8/067708

cells (Shevach, EEM 2001. J. Exp. Med. 193: F41-F46).

Their physiological role is to protect the host

agai nst the devel opment of autoi mmunity by regulating

1 4myRe n{eﬁﬁ)ﬁ%@&ﬁ&n@g@blﬁffﬁ 1 ﬁ%ﬂﬂ% r&émgfxmﬁgﬁﬁ%@éph)\fswlﬁﬁéously

ti ssues (Jonuleit et al

czwatlmgzez st R@aﬁr@cmemwm@b 200n to bzmdrthe @piofiber tntharroiface
[ a seg%nscfsl%%)ﬁ re%t gt%‘%tﬁV%n%ﬁﬁ @%tf( %e&) ?Btﬁ%b(%{dlgcﬁé Xanrogl\ltl)grt a

bb&gkunpaabeammﬁgﬂhost fron1nDunt|ng an effectlve

anti-tunor i nmmune response. Previous studies have

shown that el evated nunbers of CD4+CD25+ Tregs can be

f Huftle hethad\vacedidg caclemi 1 patlicesih she(sbmlietspahsiv@dlZmer]

. I munol . 168: 427 76) and that high Tre

?W@H&E%E‘P%@SOQF%’Y%EY %Péf’)e grafi ROV B %YﬁW?%lglyCOI and

PSR p?lacﬁjlamlagpér mid@bres MRfbof10: 942-949). The

I mpor rol e of CD4+CD25+ Tregs in controlling tunor

grom h was further highlighted by the denonstration

that depletion of Tregs using anti-CD25 anti bodi es can

evoke effectlve anti-runor inmmunity in mce (Shimzu

b dhe n@m acgording ﬁmlﬁm 1, fgrgher somprising g@nbigiig A kel ogically

e P FRE A R ACnar R ma Y B0 ey

Gwt CSF- secretlng B 16 runor cells and prol onged

pE “f‘hé’ ﬁleth% at:wm&g B&@aRINY] %ﬁ@lcémgr?ahg%dcﬁf eatblab gically
194: §23-832 fative Rese

emNenwnemiuﬂhdaﬂﬁcsuggest t hat the efficacy of cancer

treatnment could be enhanced by adm nistration of

agents that lead to thepreieren ia ep e ion o regs,

53¢ The medwdgaeprding taelgien tb furtloy spapysing apping hegt to transition

-
{ BERR Lo p B AR e RREPCRG g A D o opery
diafﬁristtm(dmdm@&'fékl{ﬁefr)ﬁndmn@ tiors soedne pGEXibal @xpeas at Mgecond
gqs i.n tastatlc renal cell carcinoma (RCO
$@ﬁp§e WECROIH%T-c action of DAB389IL-2 occurs as
a resul t of binding to the high-affinity IL-2

t b t t | t
[0 Br fletpdsccgitagan riads £l BhE SouPRyingRng WL fgrapyiton
@91'1)‘51&?}5‘[‘6!3@1*‘[)[ SRS BlerRAB3IBY hside Wa fHBIOMEIN taQecond physical

selective l[imnate Tregs from human PBMCs m a
ﬂ@ﬁ%@ﬁéﬁ@@dtprmmﬁ@mwrpmwrea@wter@tﬁrwé%lﬁ@l@rmperty ata
r CD4+ T cells with

ﬁ%?g%ﬁ%énggf% ?E?§€%%§%Q expression of CD25 Treg
depletion resulted in enhanced stinul ati on of

Ol i gBS MVitro

ut Ao{w f/‘ délﬁn% @gl %%mﬁg@ﬁ%ﬂoﬁl?%ﬁ to grnd omtted
during the T cell primng phase. Depletion of Tregs in
RCCTRALERE %oéM ?rbf%ﬁﬁ 8§ \lvh&eﬁa%é ﬂwﬁalmegpﬁﬁyw RdbotiBE:
with tunor ransf ect ed led to i nproved
ﬁmhmﬁoamrtscs mroswlrmﬂmngwut lﬁavmgwt daabl tyyoulkienf reantiya peftyatable

with at| r R ansf ect ed DCs
gngﬁsa lﬁﬂo Cﬂdgwégﬁ N§n3{|n1nated using a

single dose of DABS89IL 2 wi thout apparent bystander
toxicity and without having an inpact on the function
of other cells expressing CD25. DAB389I L-2 profoundly
reduced the nunber of Tregs present in the periphera
bl ood of RCC patients, reduc | evel s of periphera

bl ood- deri ved FoxP3 transcripts, and abrogated
Treg- medi at ed i mmunosuppressive activity in vivo.

Mor eover, significantly higher frequencies of
tunor-specific CD8+ T cells could be neasured in
patients treated with conbi ned DAB389I L-2 and DC
|nnun|zat|on mhen conpared mnth subjects rece|V|ng the

~~ o 'Y



respect to the ability to use as a DT toxophore in

protein fusion toxin constructions. [00300] It is also
w@owemiasshl e to one skilled in the art that theCT/US2008/067708

conmpounds and net hods descri bed herein can be used for

ot her purposes, including, for exanple, the delivery

of other novel nolecules to a selected cel

POPYhatiRe cbARBQFLIaIN 0 PR ESER thARBInh b PBnsive polymer
contenpl at es compositions for use in inmunization

e ehpely@soprapylasnydanidelptadi eopolyhwrs gmotyeihyiame glysol and
0SlLti h ].e fective in pronoting VLS

@@9@¥%g¥wﬁ%§ﬂ%n@$}§£ g“g§§gﬁ%§?ations in one or nore

(X)DE(y), (x)DE(y)T and/or fl anking sequences are

Ul ¥ . PR
e AN DERR 0 S LB TPADR, EERORRSGuhiver
one or nore nodified (x)DE(y), (x)DE(y)T and/or

M a%b ngicfeecﬂ*é?ﬂﬁ% @/fl@rﬁfff{ﬂé ﬁlgﬂheﬁ{yﬁgsrﬁ)ﬁsiyé ﬁ&dﬂ)lﬁber colm)})rises a

antigens. Pre érably t he conposi I's extensive
ghinafiyaredated withrtbaraallp desponsed iphdr, modosclimkang sgenghtving at

B S P BT AT e o BoMefy G Rlcaty acive

gakddi ments, it is also possible to use toxins |acking
one or nore active site residues (i.e., a toxoid) for
i mruni zation. [00302] The compounds and net hods
s Thi beid]cherctiin 26 awhdeinefilyoi slchroedTof tvasieface coating
ci rcunstances in which amounts of a toxin would be
thepgesthy changipethederaperatyesidhg #itiglec|  nical setting or
in settings where it would be desirable to reduce as

ch_as ssihle the potential for imrunogenicity,

S, Thc’ira‘%‘gﬁﬁf ‘ﬁ%&frf e I%’an?‘n‘?frwe R8PI&EE ti ng t he

' RIRhi a%q%? i ﬁ%ﬁ% be

ﬁg%?g%ggﬁk%endefggg{nac ?@gkgﬁgq?gge m%gﬁggkgmdesired
pajettopDy syéaide), opmiddurse isiaof.ve or prot ease
sensitive cleavage sites could be inserted between the
remmant of the catalytic donain and the desired agent
or nol ecule. [00303] Agents or nol ecules that m ght be
spu ﬁlhg grt{gfé d}l?:ga'iﬁl'ﬁdwfna)éfnntﬁe ﬁe\‘h%!ﬁbgsis g('.)x?jﬁ:én‘ﬂg %gnc}fb%rtg YHE surface
Include but are not Iimted to; peptides or protein
bfitagamictes, nucl ei ¢ aci ds, oligonucl eotides, acid
insensitive proteins, glycoproteins, proteins or novel
chem cal entities that required sel ective delivery.
190304 prtiTherfetaone’, whersinghé attible isimiiers tashelers hascular catheters,

chan ma made.in the rticul ar enbodi ts
i QRRE Tl Br A raors P i B TGRS TS Srems,
alaheili agdiersXbaccPACKAGRELANIK! ZBAEADBAR]replBccsicnt Valves,
further enbodi nents, the present application concerns
%ﬁﬁ@aﬂﬁﬁﬂaéélmpkﬁw@ﬁ§“@§ﬁﬁounds descri bed above.
Toxi ns exhi biting reduced i munogenicity, VLS

ronpting or toxic effects, or conbjnations thereof |
S 1he alﬁl.clwrf&%amﬂﬁ’ wherein thasgrtigleys ylidesrpulijavaligalafes. detri
GORRI fAQud ARt ONIdRs Wshlt R118RGE e 6elC&]IfurddRetc0iskicd@Mdre
to produce a fusionpro ein a arge s a par icu ar recep
daskeror ghromagoggaphy -and bpegactor snagicesancer ce s m a ready
to use and stora e container. The kits will thus
conprise, in suitable container means, a conposition
§-t B eellutieg dewen AogRmiies ¢ yurfage sogimegnmaliding o therpsdiye

nmbi nati ons thereof The kit may conpri se

é%%%%ﬁ??%@&%#gor a fusion protein thereof in suitable
contai ner neans. [00306] The contai ner neans of the
kits will generally include gt |east one vial, test
tube, flask, bottle, syringe and/or other container
means, into which the at |east one pol ypeptide can be
pl aced, and/or preferably, suitably ahquoted. The kits
can include a neans for containing at | east one fusion
protein, detectable noiety, reporter nolecule, and/or
any ot her reagent containers in close confinenent for

o o " T -



purification over ion exchange resm endotoxin is

reduced to <25 EUnl and the toxophore is tested for
wo/k@9messs f uncti on of HUVEC cel | binding in vieP€DUS2008/067708

Anal ysi s of DT3s7 orDT 89 toxophore can be conducted

usi ng Coonassi e Bl ue staining and Western Bl ot when

sanples fromthe process descri bed above are resol ved

by FhScEPbMRSE ¥hvad delatRh oﬁkﬁ&%ﬁqmn%ﬁb& c@%ﬁ@s ARy

conventional techniques described herein and known in

tehbieonaive polyoesaud a Motagidabpgctiveanateadul t i n st abl e

constructs with adequate expression that do not affect

ri bosyltransferase activity of the DT387 orDT389

3bx dpherlectre drvics i skgu At Whereindbappnpibericapypaisesd thermally
| . -

ARGl Ty SRl ERARCA% Mo (B bl Kb

¢axppideo@ionnlkbs pebidlbyiedliy) actixXAilikl. 2 Cel | Perneability

Assays [00322] Hunman vascul ar endothelial cells are

mai nt ai ned in EGM nedi a (obtai ned from Canbr ex,

Y&l Rbe seli ¢uleyre ddivide. of Slalon 86 nhareintthetietmyallyasgagevepdlymer

are seeded.at equi val ent cell counts t | asti
CORRPETPOTY O BT, SR sepRbB TPt Jigs fpot and
p&gﬁ@wpﬁﬂgla@f}darmd&ﬁﬁiﬁliﬁﬁ@s trkeked with the fluorescent
tag F-150 (Mol ecul ar Probes, Eugene, Oreg ) through
chem cal conjugation. HUVECs are incubated with
BuiMhakahtulamdsvic oifcladileo] whetiadhd hxephigrresponsiti€nanofiber

nmedia is then aspirated, and the cells are then
Disrfast Physigel pransdty 5t & HEst BEpdelsFmingd feperaturegangr 3ad p sgpond
| ' t treatnment
R YR SO RS R s e
| abel ed by the fluorescent toxophore. No targeting
ligand is present on the toxophore and, consequently,
the |l evel of HUVEC interaction is proportional only to
3he A arsghdiingsagant afany pné of prefddEesclaims Aph Whetgin the eross-
Ay t I n r nt -m croscope and
@@%%%%gﬁggfﬁgﬁﬁﬂﬁ%gyﬂggﬁ%%ﬁ%%argbeled fromat | east
ten inde nJ 2~k £ e cover slips or
diff35gﬁﬁsgﬁﬁgég&gﬁbgié?gﬁﬁiiéﬁﬂgéd to localize cells,
particularly in the case of the nutant constructs as
cel | | abemhagin B inotinkiegdrouy; appar ent .
4' - 6- D am di no- 2- phenylindole (DAPI) is known to form
fl uoresceny. X =gy sdpal doubl e-stranded
DNA; as sgiﬁggﬁgﬁgfgéﬁwﬁééFgﬁi ool m vari ous
cytochem cal investigations. When DAPI binds to DNA,
its fl uor 8sisérdd,-),s(-SHrAAgDy), é1tidNtbaH,-Thyor (HOARCH,CH,CH,-
serves as a met hod of | abeling cell nuclei. In
contrast, E&ils treated with F-150DT t oxophore are
easily observed. To facilitate that quantification of
t he nmut anR'BiTa hyadtogdnarem consityl Litihd oxtyatkysiagylpdryloxyalkyl or
intensity and changes m background signal are also
i ncr eased AYOYER3BI®P; ect of the DT vapant |L-2 fusion
proteins on the norphol ogy of HUVEC nonol ayers can
al so be assgssadopmr®Edi ng to net hods descri bed, by
exanpl e, Baluna et al. (Int. J. Imunopharm,
18: 355-361,. 1 9%) and Soler-Rodn%uez et%ﬁl. (Exp. Cell
Res , 206F28%hyaazcmagmor aprotaeling 2ie e WA HIEPVER halL &
sequences ;hnBlhank id NrER; damage HUVECs, nonol ayers
are incubated wth different concentrations of DT
variants, DT variant-I1L-2-fusion proteins, or controls
HUVECs are isolated, cultured and studi ed
m croscopically. Briefly, HUJEC nonol ayers are
i ncubated at 37 C for 18 hours with 10 6 M of each
vapant, fusion protein, control, or mediumonly and
then exam ned by phase-contrast m croscopy
(magni fication at 20 tinmes). Normal nonol ayers consi st
of highly packed cells with el ongated shapes, whereas
damaged cells round up and detach fromthe plate.
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roomtenperature. 140 ml of 10% TCA is then added to
each well and another 10 mi nute, roomtenperature

w0 p@abexsson i s perforned. The precipitated proPE@l/NS2088/e57708
coll ected on glass fiber filters using a PHD cell
harvester and the incorporated radioactivity is
determ ned usi ng standard nethods. The results are
reported &g ; t f (IE] [
added to fnby brgaroce dfGi agyarlwlt%g’gs,uig’gl)mfal 5 LR ARl
i ncor por atfdexyamdgirdupght (tn), Vialight(tn) and
ALAMARBLUE(tm) kits are non-radi oactive, commerci al
assays whi Nepecysagh 153 hey.vari ants. The
assays ar ecggcgﬁ Ugtgééé?’g@% 38@1%2?%6%& f or mat ,
titrating t3oxi n4(10~7 - 10 12 M over tine using
suscept i biRe aph " presieel mdepandentlyl anrpdley Ly iy Blkyil.dwtageanyl, or

e puri ie - P, ce ro 0 Ri.Ga4 i 0. 0.
e ween 5etB iRl E SRR R BhaR s feRo ey
exhi bi t adH,v), t(yCHeY weor-08;-L0GCHH) G (HOMBY,, (HTH,-),S=O(-CH,-)
partially purified nonhonbgenous _extracts.

Phar maceut’f _QHZQ)F%(Q&(T%%'?YS('QH@S i¢Hed t o

honogeneity and the active fractions of refol ded

fusion toxR’nAd R Grdsed id&pbi@hagh lidoyerpfbine aflbIkg], byl or

t he exanpl e above we utilize a noderate through put

anal ysi s to/ldkylerodme t he receptor specific

cytotoxicity of partially purified nodified DT-1L-2
fusion toxera &NErCAPPRUSENHARR 4 19 dtd)Rn @k, uh takkyPlaryl,
simlarly purified DAB389IL-2. "Thése assays

denonst r ateydbyipheterobiy] echdterparylabify] gieeprodi i ed

DT3871 nker 1L-2 fusion to DAB389IL-2. It should be

not ed t hatys ) [ J it | Gt

was basedtRu?JagﬁRt ee(‘eté %}?gﬁd&%ﬁlg%nﬁ?p%ﬂdﬁg%?e?%}agé{lﬁg alyl, or
sanpl es ofanpakyligadbupy fusi on toxm For assays equi nol ar
concentrations of fusion toxins were tested. [00331]

The rel atiy fusi LNS protein in
each saanReﬁg%gﬁ%%é??@h gﬁ%f;&gﬁ{& rl%ﬂ]u ’1 C50 of any
gi ven construct. That is, the presence of non full

| engt h or gnean tgeofromdxtmapoewtZei n i n the sanpl es used
in this analysis could potentially account for small

di fferenc [ 0 urified DAB389I L-2

pr oduced ?Esélggggrf{%%igggﬁémgi el ds an 1 C50 of between
5x/ Ou Mand IxI1O 12 M[00333] A noderate throughput
cyt ot oxi cistiyaramegyr frem@gedbew 3anal yze crude
purifications of nodified DT-1L-2 fusion toxins and

conpare t hyi simlarly purified
DT387Iinkgfﬂk%ggégﬁggga?ﬁi%%g‘g%ld be noted that there
is one (X)DDE(y) nmotif mIL-2 |ocated at residues

19- 21 ( LDit)s anTihegerdmm il haehan 1gfandL-2 to VLS can be
deternmined by nodifying the (X)D)E(y) notif in the
IL-2 and | fi in using the
cytotoxic%ﬁ§&5%%§§p§§?éﬁ§%8%&§@gve. For exanpl e, using
nodi fied DT nutants derived from DT38 or DT387li nker

| L- 2,b) ILt(TS(BOSSP KRR GRG(=®)R1Pui sh bet ween ef fects of
the nutations on catalytic activity, VLS activity and
effective I Ver: - rgeted toxmto the cytoso
of target“?%F#¥E+%%H@8h%g¥%@b% bet ween nodifi ed %T

mut ants OF DT387 and DT387linker 1L2 will al so separate
the effects of nodified sequences of the toxophore
alone fromthe IL-2 targeting hgand present in

DT387I nker 1L-2. In another exanple, using nodified DT
nmutants derived fromboth DI 9 and DT389l nker |L-2,

it is possible to distinguish between effects of the
nmutations on catalytic activity, VLS activity and
effective delivery of the targeted toxin to the
cytosol of target cells. The conpari son between

nodi fied DT nutants O DT389 and DT3g9linker L2 wll

al so separate the effects of nodified sequences of the

I I T T ~ L g oy



provides a nore flexible solution in renmoving T cell

epitopes while retaining protein function. [00347] The
waoredoboessglescri bed herein are to generate variBeCi/BSmH8/067708

DT with reduced VLS and reduced i nmunogeni city using

the follow ng seven stages: Stage 1 - T cell epitope

mappi ng of DT and the junction with a selected |igand,

€. g., humanskle, ) SLABsCH, 033 3248, CHBCHYOR), 3R L APLCH,CH,CH),-

activity; Stage 3 gene synthesi's, expression and

purificati®h;of whole DT in E. coli in a fornat

suitable for screening nultiple variants

(appr oxi 1 - [ X - [
nd 1 ost g T TSR Ak ! A S RS e, HEREAN R
bi ndi ng assdgyarylgemipants are tested in two rounds
(single locus / nmultiple loci); Stage 5 - generation
and testi ggisqi SDErIVIﬁEI.kg?mS after renoval of T cell
epitopes -vari’ants are’tested in rounds (single
epitope, multiple epitope, optim zation) with the
second r olnslahpdroRen aigmeo@iprotedtingrgrovpt Witk pravisatitasP is
(stage 4); . St 6, - “ation of |ead DT-fusion

vari ant b)?bsreﬂg\%gﬂl§flsﬂgg[g{ DT variant fromstage 5 with
a protein ligand such as human |IL-2 and purification /
testing ofR’[y ohglrogantamirs, mtadige, dlisyleptilyhalyl; arglodyiatiel er
mrunogen ¢ tg/ test ng o ea - truncate var ant

creen confPEOBRYLEIWDt ype truncated DT (DR)). [ 00348]
Testing of the DT variants containing nutations in VLS
motifs indRo, UNECSOL, NR'AgCassay cag=el | as testing

of all DT variants for potency in the IVIT assay is

done with, ;for _exanple, truncated DT varian i.t hout
the wi | d- Ry 384 Rediesegh ngered ﬁﬁfY(%Q)alRa’érf‘éY 1nafy§k>’?f[5}§5€)r9aryl, or

Testing Ofy he@er/IAkyIRREG v A FEY¥%hA RO Ckih¥reA SSERr b (—
perf or rreda{/lvi th bg{ hg%l | engt h DT versions gs wel | ras(

fusi on pr éiteHad - CH WO DRIClLs). $(tSHet )it 0-UH2=)B=KoEH,-)s
Epi Screen j i f npre,l ead DT
vari ants %P gg%z%(@{(hgﬁﬁgt ﬁre}]ﬂgééﬁ%%é?sr ants with

nodi fied C and | domains are tested by expression of
t r uncat ed RTis @DRYIrogEx atopl @ 2@ alpyil, Scylee a(ylatky | Br@e, |
Epi t ope Mappi ng of DT Epi Screen Donor Sel ection

[ 00349] Pegi b cl I r
i sol at ed rggn&] eg]}ete%ﬁglgﬁé}én%ﬁ?ﬁ@' adlgﬁ%?'g%ﬁlﬁo%(agc%)ah%é a\”ﬁ,&
(from bl oad/ldkgwmowms; t hi n 24 hours) whi ch were obtai ned
fromthe UK National Blood Transfusion Service

(Addenbrogke' s Hospital, i dge, UK) according to
appr oval ﬁléﬁjigﬂf%gn %8%?1%?%2‘@'2‘2"91%% "tal Local
Research Ethics Commttee. PBMC were isolated from

buf fy coatqds byinteprpfropriep abdwti7s- shi el d, Dundee,

Scotl and) density centrifugation and CD8+ T cells were
depl et ed usi nhg CD8+. RossetteSep(tm (StenCell

Technol ogiréss%&ng?Sﬁo'@ﬁ%?go re characterized by

i dentifying HLA- DR hapl otypes using a Biotest HLA

SSP- PCR baseth integstueerh Yo aboukidt ( Bi ot est,

Landst ei nerstrabe, Denmark). T cell responses to a

control antigen, Keyhole, Li .Haenocyani n (KLH)
(Pierce, ﬁb@%?&?%gmﬁkﬁﬁgﬁ%ggggf%o determ ned. A cohort
of 54 donors was selected to best represent the nunber
and frequeiscn iofegtifferDR tabboit yremdexpr essed in the
wor | d popul ation (Table 1 and Figure 1). Analysis of
the all otypes expressed in the cohort agai nst those
expressed in the world popul ati on reveal ed that
coverage of >80% was achi eveg and that all major
HLA-DR al l el es (individual allotypes with a frequency
>5% expressed in the world popul ation) were wel|l
represented. Table 1 shows donor hapl otypes and a
conpari son of responses to KLH obtai ned during the
processing and isol ati on of donor PBMC (test 1)

agai nst donor responses obtained after re-testing

- . AR 17N~ \ o B Y



above the background response rate (peptides 2, 31,

35, 39, 40, 41, 42, 49, and 100) and were therefore
w@orgiessed to contain a T cell epitope. From PEEES2008/067708

ni ne peptides, a total of seven T cell epitopes were

identified wthin the DI- 1 sequence and are di scussed

in further detail bel ow STI MJULI RESPONSI VE NANOFI BERS

TECHNI CAL Fgg;guiggﬁg&gngbmhqm@nt|on general ly

relates to stimull responsive nanofibers and stinuli

responsi ve nanof i ber npdlfled surfaces. Mre

partﬁ%ulaﬂJ@GTZﬁécbﬁEBé invention is directed to

nanofi bers including a thermally responsive polyner, a
nul ti - f ungiiepMal i¢4 ARsnd Lhng agent, and optionally a
bi ol ogi cally active nmaterial or a functional polyner

that is reactive with a bi ol ogi cal active nateri
The st il (dofohs GO, B L CE T b s CHICH

nodi fy a f ubstrate, such as a cel

cul ture dgg?(g%ﬁn%éﬁgh%UND Nanofi bers are being
considered for a variety of appl i cati ons because of
their uni §ue Drioper BPeNRNJCH®Y hiCgl:sur f ace ar ea,
smal | fiber dianmeter, |ayer thinness, high

per meabi | 'Ztl}(cﬁﬁ@d(?"&r*ﬁ‘ﬁﬁﬁ [ attention has

been focused on functlonall nang#ﬁgers havi ng t he
capabi ity of incorporating actlve chem str

especi al | W iand Bi' eivedtit mdepapgentyzani adng. mmmfmoaryl or
dressin 9, aR 'h&%gﬁf;%lg%la@gurpz&%gﬁe%llgsanﬁﬁr a}e J%fgl?}%d together via (—

engi neering e fabricat
el ect r ost &tH,e), g pCHQ&ﬁg{(ameL @(ELDQMA@HZ AS(—CH,-),S=O(-CHy-),

i aul de- it oL oS e a G F 8 gt bers, i s
wel | known and has been described in a nunber of

patents, RItR aasdrdeen aNBARIN&IkyY.aByl, Hadn. arNaByl group;
4,043, 331 and 5, 52% 879. The process of

electrosplnnl neraII ves fhe introduction of
a solutloﬁ{ﬁﬁqgﬂ%ﬁpﬂmpﬂk ]%*8%?Vf%DPPeId so that
the solution or liquid is caused to produce fibers.
These fi berisaneeggefiemal boyabditamn to a conductor at an
attractive electrical potential for collection. During
t he conversi on_of ga t|o or liquid into fibers,
the fiber$ 1y GESe: ﬂ?@ 8?S%t > Thi s har deni ng and/ or
drying may be caused by cooling of the liquid, i.e.,
wher e t heslid gillinebgbsfraanrakbyutd; sol i d at room

t enper at ur e; by evaporation of a solvent, e.g., by
dehydrati on. ( si cal | har deni ng); or by a
curing ne@%§ﬁ$§ e%%ﬁ%ﬁ¥%§?? ufﬂbuced har deni ng). The
process of electrostatic spinning has typically been
directed towaridtcphieraine tohbduneofanders to create a mat
or other non-woven material, as disclosed, for
exanpl e, in 331 . Nanofi bers

rangi ng fﬁdﬁ@%@“ﬁﬁ¥%@ﬁwﬁﬁﬁpwné%gneter can be

el ectrospun into a nonwoven or an aligned nanofi ber
mesh.d)Due L-@TG®R *sad)R*f)j, ber di aneters, el ectrospun
textiles inherently possess a very high surface area
and a smal | | 7 These properties make
electrosplfi‘ﬂl 1%% @8?%%?“31 candi dates for a number
of applications including: nenbranes, tissue
scaffol di ng, and ot her bionmedi cal applications.
Nanof i bers can be used to nodify the surface of a
substrate to achieve a desired surface characteristic.
Most nanofiber surfaces haveto be engineered to
obtain the ability to i nmobilize bionol ecul es. Surface
nodi fication of synthetic biomaterials, with the
intent to inprove bioconpatibility, has been

extensi vely studi ed, and nany common techni ques have
been consi dered for pol ynmer nanofi ber nodification.

For exanple Sanders et al in "Fibro-Porous Nbshes
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thermal |y responsi ve nanofi ber is capabl e of
transitioning froma first physical property to a

wa@a emonasphysi cal property upon the applicati onP@F/US2008/067708
renmoval of heat to or fromthe system Vari ous
nodi fications and additions can be nade to the
exenpl ary enbodi nents di scussed w thout departing from
the scope 19§ (1dy,-pr €8ANEHI-OVE M 9K, EOL-CRXATRHEC HYY | (81,-
t he enbodi nents descri bed above refer to particul ar
f eat ures, Q-herdogope whdt his i nvention al so includes
enbodi nents having different conbinations of features

and enbodkrgqi% gbggggqﬂgok Tﬁ§kﬂgﬁg§§%00f t he

descri bed Teat'ures. cording pe of the

present invention is intended to enbrace all such

al t er nat i V&8 (-@ddf (-€&CHRE), dricdHNELCELiQnsords fal |
within th t he clains, together with al

equi val entiPihB Har - BsCRI PTI ON OF THE DRAW NGS

Figure 1 is an electronic image of a pol ycaprol actone
nanof i ber Rdesd Ri' bedacminBxzempémelylanfilglragy2atykligh, heteroaryl, or

el ectroni c i mage of ol yi sapr | acryl am de .
nanof i ber “ALSERIBAHT et orTEnde gl i e CtpCing sogpther via (-
i | 'ustrat €prieCH,40soRCHLY, ECe1)ISesChS-),, (-CH,-),S=0(-CH,-)

pol yi sopropyl acryl am de coat ed pol ystyrene and
ponisopr@b?ﬁﬁ%ﬁﬁﬂﬁﬂﬂd@Hnbnb@ﬂbgfg%d@éc%ibed in

Exanple 4. Figures 5 and 6 are el ectronic i mges of
cell Tift RUP;sty V&l f ' in
Eaml e 5. P L R T 48,
cells cultured on nanofiber and flat surfaces. Figure
8 is an elRelerhyATogeR HRFEOTEN atkyhPLIRHSBAEC cel | s.

DETAI LED DESCRI PTION Stinuli responsive or "smart"
material s ag 8 FRdeRF frahsl dbhBbucth@ve one or nore
properties that can be altered in a controlled fashion
by the application of external stinmuli, such as
stress, tépdrategpeTomyitaapaud3: pH, applied electric or
magnetic fields, ionic strength, or bionol ecul es such
as gl ucosg ifn ARLEGRHS 0 tReRkRSeNt ative sti nul
responsi ve materials and polyners as well as their
physi cal characteristic are reported by G| et al,
"Stinuli-m%@&@ﬁ@$$€f$8$%ﬁ%@§uhﬁa t hei r bi oconj ugates, "
Prog. Polym ScL, 29, 1173-1222 (2004) which is

i ncor por atyggabintde@f RHANCH abSGtGIoN. A thernmally
responsi ve polynmer is one exanple of these materials.
A thermally responsive material is a material in which
a physicaF“ﬁW@B@E@Vhﬁglé?FQF%éOWWdresponse to a change
in tenperature in the surroundi ng environnment or
system Axtibgd mdgey frb@sipensbmsopol ymer may change from
a hydrophilic state to hydrophobic state when the
tenperature of the systemor,its surroundings rises
above) k- (GuEN-GRIGIR JoPIR Dbl t emper at ur e (LCST)
When in a hydrophilic state, the polynmer chains becone
swol | en.  GaRwet B ¥linkifg groapdr ophobi ¢ state, the

pol ymer chai ns col | apse, and the pol yner becones
insoluble iin water. In nost cases, the ﬁrocess can be
reversi bl & IChBYEagsadieRmn Byl lppetahery nmreiorydhy:ic
directed Q& LARLIRY! Y responsive nanofiber. The
thermal |y resporisive nanofi ber can be used to nodify a
surface of a substrate to provide a functionalized
surface. KBhG paPt 5.0y NRt WE€CH AP el 50+ esponsi ve
nanofi ber can be used to provide a thermally
responsive surface on a subsjfgate. The physica
property of the thermally responsive nanofi ber

nodi fied surface of the substratechanges in response
to a change in tenperature in the system Biologically
active materials can be inmobilized on the nanofi ber
nodi fied surface by reacting with the functiona

groups accessi bl e or exposed on the surface of the

. .



thermal |y responsive nanofiber, allows the thermally
responsi ve nanofi ber to be conpatible with a w de

WO 2009002858 support surfaces. The | atent reacti VECT/US2008/067708
cross-1linking agents can be used alone or in
conbination with other materials to provide a desired
surface characteristic. Suitable cross-1inking agents

i ncl ude eichdiegs emarwrﬁ% éééhﬁr?d&?&ﬂdeﬁ@y Seukel g@t eF1akyl) or

polymeric materials havin | east two [ af ent
reactive &eteropstlatyaa hgm@slaikhbgmw er ‘@b\@dbi anddy’ arc tethered

formng c ent . bonds h t
subjected%%%hgrsg'rgg ‘énéﬁgyﬁﬁdgﬁfgs )§? ﬁ)$( —CH,-
el ect ri cal)SeO(tdies - ret (_@}gpm(O)J(mgﬁnqpmH )I\H((eGZHZ )
reactive activatable groups are chemcal entities that

respond to Gi.fi d exter i mul i
o bener ata ey invbufBBn BT HTIRD LA R pS TS ete!
bondi ng to an adj acent chemi cal structure. Latent
reacti ve gadiipss @lirirdédeasengooapdkilivatryl gtaupn their
coval ent bonds under storage conditions but that form
coval ent bo ds. wi t.h ot%@ FF S upon activation by
an externgws‘ngﬁaﬁﬁgdﬁ & ' [ h*898hE enbodi ment's, | atent
reactive groups form active species such as free

radi cal s. cddhasieafi ireeper dimcadosabowy3;i ncl ude ni trenes,
car bi ne or excited states of ketones upon absorption
of externall Iied | ec ect romagneti c or

t hermal eff® ?%ﬁﬁ”&%@%ﬁﬁ@gﬁ%f known | at ent
reactive groups are reported in United States patents
4,973, 493 m b,aA58 et From B 1b&dUOBH; 5, 637, 460; or

6, 278, 01 8. Eight connercially avai |l abl e

mul tifunctigna $ otoc %ﬁ E S bas d on
trichloroﬁ@t 72 84 Wéilagie ei ther from

Al drich Chenicals, ProdU|ts Chi mi ques Auxiliaires et

de Synt hesess ar{ hagg fusduo abstan0ednd Shi n- Nakamar a
Chenical M dori Chem cal s Co Ltd. or Panchim S. A

(Fra T | ude 2, 4, 6-

tris( ric Q%%ﬁéfgé ﬁgane,

2- (et hyl) -4, 6- bis(trichloronethyl)-l,3,5-triazine, 2-
(4- met hoxymﬁ;dilt byd 3 hidkifig piospt ri chl or omet hyl ) - |
,3,5-triazine, 2-(4- ethoxynaphthyl) 4, 6-

bis(trichloro 3 5 ik

& (4 car bt PRt Lol AT Sty sriowyding o
triazine, aryloxyaryl group;

2- (4- met hoxyphenyl’) - 4 6-bis(trichloronmethyl)-1,3,5-tri
azi ne,

2- (I-ethen(§(§E;Pﬁw§ﬂ$ 24, 6-bis(trichloronethyl)-
1,3,5-triazine and 2-(4- nethoxystyryl) 4, 6-

bi s(tri c hlpas @m@dayen atorh, 03 aPprétedtdgigicup, lVﬁIhSlﬁH’ljﬁowso that P is
embodi ments, the latent rgactive groups are the sane,
while in @P¥8F WBsihadt ¥Brik's the |atent reactive groups
may be different. For exanple, the latent reactive
groups maR’bea hyRoghnfat@h emtalign oBd ok L& foRyalkyl or
acti vat ed by rd%? %m’ In d%ﬁer engggﬁneﬁfsggney &4

| at ent re&@t@%@ﬂ@@dﬂ@ nay by activated by radiation
whi |l e another | atent reactive group nmay be activated
by heat. 3uistply §ockosNRP NKIHIPLAYEELS. i ncl ude bi -
triand multi-functional nonoméric and pol yneric
materials. Latent reactive groups that are reactive to
thermal or heat energy include a variety of reactive
noi eti es and may i nclude known conpounds t hat
deconpose thermally to formjsgeactive species that wll
t hen form coval ent bonds. The coval ent bonds all ow t he
cross-linking to bind to adjacent materials. Suitable
thermal | y-reactive groups typically have a pair of
atons having a heat sensitive or |abile bond. Heat

| abi | e bonds include oxygen-oxygen bonds such as
peroxrde bonds nitrogen - oxygen bonds , and

e o [T 1 [T 1 oy o



I n anot her enbodi nent, D is an oxygen atom (O. In
still another enbodinent, T is (-CH 2-) Xor

W@ 20bACHES O- ) Xand x is 1 or 2. In still yet anPtTE82008/067708
enbodi nent, Rl is a hydrogen atom |n yet another
enbodi nent, X is an oxygen atom O and Pis a
hydrogen atom I n another enbodinent, R2 is a hydrogen
atom In gfi apQt i LTE U, | SyI2-y X%
atom O In Sa%ldli IRI Q@eetga}gﬁggﬁ'grgé enbodeﬁu%’nﬁ?},ll’ % and’q{ézer?rr}él’ o
each i ndi whdetgtdagylalkyl groyroupshenvihiai RE are thdiefed tegegher via (—

substi t ut and h S n rtd a ient

L e D R G f B Ay R RS Gy GRS T Cre.
X is O Pots-GERIO0geOHa) 0ACHRINRE-@Hhydr ogen atom G
is O R3 and R4 are phenyl groups, mis 3 and x is 1.

In yet anqther particul ar e i t, Lis (- -)y,, D
o O o R BRARD e et ARG Blteclielsty. So G LI
i's a hydregenkat®sp;R2 is a hydrogen atom Gis O R3
and R4 are phenyl groups, mis 2, xis 1 and y is an
integer frogm?2 tq about 6, and in particular, y is 2,
aor 6. 1 K CeAtarlioeshBEm St yharylsorag %rhl@@i@fégmw?;om
about 1 to about 500, nore particularly fromabout 1
to about 40Qa hiyiRre@abob adalkgl Gaukyl :fromabout 1
to about 200, r?r%babout 1 Itkg abou%ry %ggtp fromabout 1
to about 100, from gbout 1 to _about 50, from about 1
to about 395 & IfGESHTGHIC 28 d: about 10. In anot her
enbodi nent, the famly has the fornmula: L-((T-C(R

1) (XP) CHRr 2GR36tce&) R pv abshitB; T, RL, X, P, R2, G
R3, R4, R8, RO, RIO, R g, r, s, m t and x are as
defined above.. In oge %nbogli nt, L has a formula
accor di ng StH¥EPIEEL e Y(P #P0URSand J are each

i ndependently a hydrogen atom an al kyl group, an aryl
group, or pi REAtiNeseriidnh2 B {km@ agy¥cl i ¢ ring, provided
when A and J are each independently a hydrogen atom

an al kyl group, or an aryl group then B is not
present, %W@Wﬁﬁr}%ﬁl?ﬁa}(&t%-)z, provi ded when A
Band J forma ring, then A and J are (-CH2-)Zor C=0Q

R11 is a hydrogen atom an al kyl group, an aryl group
or denotes a bond with T, each z independently is an

i nteger fr 0 to 3 and proyided . .when either Aor Jis
80T Mt Ry BkiRe e of &y e Of DiFeN el -Arathofsan 4 crobs-
lifiasd agent &R RRPLHRT oAAPRGFMARAL, T is -CH 2- .1In

anot her enbodi ment, the famly has the formnul a:

L- (( GTZR3G( GO R HR2GR? R4, RO, R q,

r, s, m-t 6afmd ;ﬂa?gﬂsa)g defGi nggoa)ﬁ\)/né. Z can be a C=0
,COO or CONH when T is (-CH 2-)X. In one enbodi nent, L
has a for MICEHEdDE HPHBE €9UBt ructure (1): and A, B, J,
R11 , and z are as defined above. In another

enbodi mentp jslo RagoasbomNmA @ @eRer ding to structure

(11): R12, R13, Rl4 ; RI5 , Rl16, R17 are each

i ndependent|y a h)ydro%en atom an al k}g:z or aryl %roulr{)
or denot ed 18 ()i EHGHe-Prlei(dbE Hat Hp€hstor {-wdl6H-CH.CH,-
R12, R13 oRl4 , R15 , R16, R1l7 are bonded with T and
each K, indépendently is CH or N. In another

enbodi nent, the famly has the fornula:

L- ( ( TGQR3®( +0) Ralryganiafong, anriiyl Rdkylma@Lkyl Rrylggryloxyalkylrer

t and x ar fined above. T is (-CH 2-)X,
(-wcw-&gl@agﬁétﬁ@acm-o , (-CH2CH2CH2CH2- O or
forms a bond. Qis (-CH 2-)P, (- CH2CH2-O)P
(-CH2CH2CH2- O ) p or (-CH2CH2CH2CH2-O- )P and p is an
integer from1l to about 10. one enbodi nent, L has a
formula according to structure (1): > NN> (1) A B,
J, R11, and z are as defined above.ln another

enbodi nent, L has a fornula according to structure
(1'l): NR12R13 16R17RN K NR14R15 (I11). R12, R13 , R14 ,
R15 , R16, R17 are each independently a hydrogen atom
an al kyl or aryl group or denotes a bond with T,

oy ~A N ~A N ~AaA A ~a - —~A



but-1-en-2-yl, 2-nmethyl-prop-Il-en-1-yl, but-2-en-I-yl
, but-2-en-2-yl, buta-1,3-dien-I-yl,
whea0a/0h2838 di en- 2-yl, cycl obut-1-en-1-yl, PCT/US2008/067708

cycl obut-I-en-3-yl, cyclobuta-1,3-dien-I-yl,
but-1-yn-l-yl, but-l-yn-3-yl, but-3-yn-1-yl, etc.; and

the |ike. Where specific Ievels of saturation are

| nt ended, 3 R ROBERRFRL Ure "al kanyl," "al kenyl " and/ or
"al kynyl " is uséd, as defined belom1 "Lower al kyl"
refers to alk roups having from1 to 6 carbon

at ons. AlPklaﬁiavdrog@yatpmﬁ T PECting iy With thgyewiee that P is

substitue sgat ur at ed branched,

strai ght - E&%%§&g§§§§ ?€§élkyl derived by the renoval
of one hydrogen atomfroma single carbon atom of a

parent al IRarea hﬂ@rme@ailtoral dozatil, adledorpliyh @y desylosyalkdros
not I|n1t ny et hanyl ; propanyls such as

pr opan- 1- y%’sﬁ?aqghﬂ% I (isopropyl)

cycl opropan-1-yl, etc.; butanyls such as butan- 1-yl,

but an- 2- yIG €&, Bt §0), NB’Z”r(@IHa)z-IO—pnr@&éh | -yl

(i sobutyl), 2- nethyl pr opan- 2- yI (7-butyl),

cycl obut ans 4 e !

itself or @{a;a né{h %lrll@ él?gg baél F‘l y&@"nk‘ ?%}ag?ysl’,hl{eger%aﬁy L or
unsat ur at ed hbtremaﬁ}hﬁldyl goupdrghtiendiaind ROmrectyihkied tadekhel via (-
havi ng at east arbo car ble bo rived

by the re (ogHéﬁ' ﬁ& génPg%%SE#‘éﬂﬁb(haﬁbSé O(=CH,-),
car bon at g J@H; ntHal keon on may be in

ei t her theggls %yﬂF?gns %onforﬁ%??%n agzgt t he doubl e
bond(s). plca |, al kenyl groups include, but are not
linited t apd Reriyj cach rl%%?@ﬁ@ﬁl%ﬂ%aéﬁdf&gelb?t@@-q% alkyL gryl or
prop- | %zMLygﬁ -2-en-1-yl, prop-2-en-2-yl,

cycloprop en-| 7 cycloprop-Z-en-I-yI ; butenyls

such as but-1-en- I-yI but -1 -en-2-yl,

2- met hyl - & @pd R- ers-caclyindeppugderplyerhyidragen atsun, 2p alieyl, 2ry)] |

Sycrovi” I e BBl i

cyclobuta |, 3- dlen | -yl, etc.; and the |ike.

"Al kyl oxy®® Iaydl R* arcehielr mdem:ndemiyl aeltyylrdpzu iatogn, tane lkal, layyl, or
gr oups teth ﬁﬁg’t et her via an oxygen bond. Suitable
aIkonxyaI s i ncl ude pol yoxyal kyl enes, such as
pol yet hyl eneoxi des, pol ypropyl eneoxi des, etc. that are

t er m nat e isiathlydege@biow, agalkyior adwe gasupa net hyl
group. A general fornmula for such conpounds can be

d ted R ' wh ' '
aﬁp: ﬁt gge?]s? ?Ibmte%o%ogblotﬁta&i‘%%oang R and %re! nalrr]eI >

al kyl or al kyl ene groups. "Al kynyl" by itself or as
part of amdatdreintegefsdimOuenboutdf ers to an unsat ur at ed
branched, straight-chain or cyclic al kyl having at

| east one carbon-carbon trjple bond derived by the

r enoval ofl%ﬂ%m%§g%%§8§t3?% tsroma si ngl e carbon at om
of a parent al kyne. Typical al kynyl groups include,

but are nat islanrinttga ftom 2 &t dhony1Q; propynyls such as
prop-1-yn-1-yl, prop-2-yn-I-yl, etc. butynyls such as
but - 1-yn- | 3- yn | - etc.; and
the Iike. tM%P%HFE?rémXIB? %?%é&zmgr as part "of anot her
substituent refers to a saturated or unsaturated,
branched, xst amingdeker frbmi Intoabowyp®Di ¢ di val ent

hydr ocar bon group having the stated nunber of carbon
atons (i.e., Cl-C6 neans fromone to six carbon atons)
derived by the renoval of one hydrogen atom from each
of two different carbon ato of a parent al kane,

al kene or al kyne, or by the renpval of two hydrogen
atonms froma single carbon atom of a parent al kane,

al kene or al kyne. The two nonoval ent radi cal centers
or each val ency of the divalent radical center can
formbonds with the sane or different atonms. Typica

al kyl di yl groups include but ~are not. limted to,

o,



"Hal ogen " or "Halo " by thenselves or as part of
anot her substituent, unless otherw se stated, refer to

w0 bawonaessgehl oro, brono and iodo. "Hal oal kyl " PYT/US®e$/667708
or as part of another substituent refers to an al kyl
group in which one or nore of the hydrogen atons are
replaced with a hal ogen. Thus, the term "hal oal kyl" is

Seafhe bdsd- Hﬁlhﬁg %éﬁpﬁpcflﬁhp% K\)ﬂel%ln ﬁ'l@@hﬁﬁ&ﬂ&ﬁlé unbranched alkyl

tri hal oal kyl s, up to perhal oal kyls. For exanpl e,
¢hen le@z«prgé@swm abp QL @@l)abhau IPadakyon atgms | udes
fluoronethyl, difluoronmethyl, trifluoronethyl,
1-fluoroethyl, 1,1-difluoroethyl, 1,2-difluoroethyl,

1,1,1 -trifluoroethyl or perfluoroethytl ° t kyl |
Het er oal kanyl, Het eroal kenyL Het eroal kynyl by itself
or as part of another substituent refer to-abkyl,

- ké(hyprosaallkl@ﬁglage@haf iRy Whersan Bas |, respécti vel y, »ibhis O,
ass(c:)g}gp c}i@h dr%(gg at on’sj)&?%é?gpesg% r%g%g)r?gg%@ﬁ g hydrogen
atepl Goe, VP tuhd Rhae phery] grouds, fnfi esrleantd xhletler oat onmi c

groups. Typical heteroatonic groups include, but are

not limted to, -0, -S-, -O0O0, -SS, -OS, -NR -,

FN- Nae phidephemicalensiNRhking ag@jdt of GlEi(IQ(gwhere(in P@{))—CEI—Z -)y. Dis O,

=S 7y - S(10) 27, - SnH2-
Tk e RS hyeraiifom e SO aF i MR Glafa - i Ehydrogen
sulSGiit 0 RUasyRT @alpkstlyl givups, n@fs S uhist lalﬁdly @chnahtgper from 2 to
"Heteroaryi" by itself or as part of another

é@ituent, refers to a nonoval ent heteroaromatic
radi cal derived by the renoval of one hydrogen atom
froma single atom of a parent heteroaromatl crin

Wste %PSS# EASCRRIERB ARy Pt RFSURS SHES dars WB&&emaﬁhg C8Y

hMHh§S§m$Bax%h$H&§1&ﬁhéﬁﬁ%uﬁ?on‘acr'd'ne ar si ndol e,
car bazol e, b-carboline, benzoxazi ne, benzi m dazol e,

chromane, [ChTQRMEXPIIIMERIRCE-0fR4NHAN, | m dazol e,

i ndazol e, 1ndole,” I ndoline, Indoli'Zine, isobenzofuran,

i sochronene, isoindole, isoindoline, isoquinoline,

i sot hi azoMdierdinsbsisg BRleng gesht hyr i di ne, oxadi azol e,
oxazol e, perimdine, phenanthridine, phenanthroline,
phenazi neir QUL AZOR,CLEL] ICHECHREH, 1R, PYIRIICH,CH,CH.-
pyrazi ne, pyrazol e, pyrlda2|ne pyridi ne, “pyri mdine,
pyrrol e, ﬁykroI|Z|ne qui nazol i ne, qui noli ne,

qui nol i zi ne, quinoxaline, tetrazole, thiadiazole,

t hi azol e, gtih

ko, The Reder BARdfen shirh 36, SRIENG B arblifyalioy or
het er oar ylarydoxyasll gerupat i vel y, from 5-10 nenber ed
heteroaryl. In sone enbodinents, the heteroaryl groups
are those)g .t hi ophene, pyrrole,

benzot hi op éne enzo aran, indole, pyridine,
qui nol i ne, i m dazol e, oxazol e and pyrazine.

" Het er oar Plish kydlrogerbatointcs elpfotestingerqay;, tvitbftheaprovise that P is
substituent refers_to acyclic al kyl group in which
one of th§£ﬁ?HW gt i Ngﬁ% ‘bonded to a carbon atom
typically a term nal or sp3 carbon atom is repl aced
wi th a heRénoahydrogenaitgm, Mheitye, Spgetyhilsl akRyiryloryatkyesr
are intended, the nonmenclature heteroarylal kanyl,
heteroaryPﬁﬁ@ﬁ?ﬂ’&H&Wor het eroaryl al kynyl is used. In
some enbodi ments, the heteroarylal kyl group is a 6-21
menber ed keisey, csasml SOKWR '’ qC#,)-0-he caldkanyl , al kenyl

or al kynyl nolety of the heteroarylalkyl is (G -Co)

al kyl and the heteroaryl noiety is a 5-15-nenbered
heteroaryl. In other enbodi ngnts, the heteroaryl al kyl
is a 6-13 nmenbered heteroarylal kyl, e.g., the al kanyl,
al kenyl or al kynyl nmoiety is (Cl1-C3) al kyl and the
heteroaryl noiety is a 5-10 nenbered heteroaryl.
"Hydroxyal kyl " by itself or as part of another
substituent refers to an alkyl group in which one or
nore of the hydrogen atons are replaced mnth a

T . 1 1 n -



A functional polyner is a polynmer having one or nore

functional groups that will react wwth a biologically
w@edvwessmt eri al . Representative functional grecpES2008/067708

i ncl ude carboxy, ester, epoxy, hydroxyl, am do, am no,

thi o N-hydroxy succini m de, isocyanate, anhydride,

azi de, al dehyde, cyanuryl chloride or phosphi ne groups

that will FeagR* WeldlcRinBlRhadiiGal ia A 1Y &y IBGE HeRlroaryl, or

Alternatively, the biologically acti've matérial or

f unct i onalan petesoanraljylayouieet whentRiend REreetethyred together via (-

responsiv nof j C iti Ld, t C

bi of 091 cal HHrar A Chradrin GCLFTRG P CBaag O CH-.
bi ol ogi calor (rltiex ) SI0) J(CHAR, SCHE-DR(oFHE-he substrate

t hrough mani pul ati on of the physical properties of the
support suynf ac ia, for exanple, the a i.cation or
onbval oft hagiviiahs vl & 8ol Pk R

nmet hod can be perforned in any suitable order. For
exanpl e, &®*tahéRirateleich pEpndints atamedgeharoni,nalalkdi, gyl sor
thermal Iy responsi ve pol ymer and crosslinking agent,
as descri@@’mgﬂﬁ%WH¥ may be physically absorbed in or
adsorbed to a suitable support surface by hydrophobic
i nteracti @ .a hypRigeP o0 as bikyedriadyl,gr@lp; | east one of

t he photoacti vatabl e groups (e.g., benzophenone
groups) undergoes coval ent bond formation at the

suppor t s@ﬂ?@%%¥%WW A IHQ ahp¥e/ce of abstract abl e
hydrogens in the proximty of the remaining unbonded
phot oact i va abhege fesin 039 ab&nd; r enoval of the

phot oacti vati on source, the photoactivatable group
returns froman excite stgte to a ground state. These
r emai ni ng Sph¥t BT VA Q0P &Y dups are then capabl e of
bei ng reactivated when a biologically active nmateri al

i ntended f@fs anfifeRdrlfioaal kOibous1@r esent, and when the
treated surface is exposed to another round of
i1lumnation. This t hod can be described as a
"tmo-step‘“ﬁﬁﬂ?@&@ﬁggﬂﬁéP@“Wﬁé&ﬁﬂgrnalIy responsi ve
nanofi ber is applied in the first step to create a

| at ent reaq iy Rit&ef frame, toabeutinot he second step, the
bi ol ogically active material is added for attachnent
to the activated surface. Alternatively, the nethod,

scri bed .a_"one-step’ t. hod rovi.des, that th
fherhurs e SR e S ur P Rl dtporatnto
sthicané Ipn are m xed together with the biologically
active material to forma conposition. The resultant
conposition is used to surfage nodify naterials in a
si ngl e photoactivation step.JllIn.this case,
phot oacti vation triggers” 'y coval ent bond
formation of at |east one bhotéactivatable group wth
the surface of the substrats,~but al so si mul t aneousl y
triggers coval ent bond formation with any adjacent
bi ol ogically active materials residing on the surface.
In al)al ternative enbodi nent, the thermally responsive

nanofi ber is forned froma.conbinatio r mxture

e udi g URENEAEN 4 Ep SHEPPUCEb § Risfoedh alom iy
cross-|inkidig, a089t oldayiRoRthct RRAEB foA al FtBNing, provided
activat abl’e groups, and a biologically active

mat er i al . When |Aedish) asp eachfinddpendeathe ahydregen 3101, ¢t dlyroup,
under goes r ' .at the support
surface tg?%ﬁn ?Eﬁggﬂgﬂgigggﬁ&%%ﬂ%%e surface of the
substrate. The remaining | atent reactive group(s) can
undergo photoactivation to rgact with a second
biologically active material. Alternatively, the

bi ol ogically active material incorporated into the
nanofi ber can itself react with a second biologically
active material to provide for further
functionalization of the substrate. In another
alternative nmethod, the thermally responsive

Y . s Y " oy o, . - I



Anti bodi es Antigen binding, imunoassay Antithronbotic
agents (e.g. Antithronbogenic surface antithronbin

WO dop/ogdssrim n Nont hr onbogeni ¢ surface AttachnmePtT/US2008/067708
protei ns/ peptides Cell attachnent (e.g. collagen)
Enzynmes Catal ytic surface Extracellular matrix Cell
attachnment and grow h proteins/peptides Gowth
factors, @ekNgFr aMp (RipLei ns/ peptides Hirudin
Ant it hrombogeni ¢ éur#ace Thronbol ytic proteins (e.g.,
strept oki nase, plasmn, Thronbolytic activity
ur oki nas e Prvigsidgshepa.tB andef {9sm aymeefhsn B adtlyare (-CH,-), or
bi oconmpat ihid.i ty Hydrophobicity, lubricity, bio-
degradabl e fdtty Mono-, di- and triglycerides acid
sour ce Fwdqpphobicity, | ubricity, bio-degradable fattg
Phosphol i % dis adwilepgsn atone aNally hgrond @g el group or denotes a bond
surfaceli i.li zed Prostagl andi ns/ |eukotrienes
messenger Nucl’ei ¢ Acids Substrate for
nucl eases/affnity binding, genom c DNA assay Substrate
f or nucl easess mflépentgntlyiineh miggegfromrti to 3RMAL assay
Nucl eosi des, nucl eoti des Source of purines,
pyrimdin .enz cof a . DL | Re/ ctQr
Ehzyme. cor ki SRE R BB e bk B RS, GO0 ana
G obi n bi maisniysdtdenst ace oxygenati on Drugs Drug
activi tyTARGET MOLECULE FUNCTI ONAL ACTI VI TY
Nonpol yneric Materials Dyes (e.g., azo dyestuffs)

I qr | e C F nce
£2, § BB N b ARSI UBY SearsedfhtBRS 5081
whasoini theplsotadheinial prosskimiéing myeanisiaaompannde ths &amiuta: a
wi de variety of applications including: filters,
scaf f ol ds [F@GTZRSGE®)RNY] neeri ng, protective clothing,
rei nforcenent of conposite materials, and sensor
technologig;..hﬁdicgl.articles that can be fabricated
fromor cOACER b ¢ PREPEEWth the thermal |y
responsi ve nanofi bers of the present invention can
i ncl Ude, it (-arﬁz-nm-CHb@B‘II-@d)X’t(@HzmﬁCH@'IO-Q(N-GQIQCHz(:HzCHz-
cat heters inclgding urinary catheters and vascul ar
cat het er s &G fomperio8der ai and central vascul ar
cat heters), wound drai nage tubes, arterial grafts,

soft tissue patghess, 9boyes NEhYoHS),-Osbeate; trachea
cat heters, wound dressings, sutures, guide wires and

prosthetic devices (e, g., heart valves and LVADs).

Vascul ar cathe?é?é_&hpgﬁxeéﬁc%%{ﬁ%@%gﬁ% C&kdording to

the present invention include, but are not limted to,

singl e and mul RP phER1 &B@&hﬁﬁdﬁp’eﬂ&enﬂ?ﬁﬁuﬂcﬁrﬁaiﬁ,&ir?lﬁﬁoyl,
t

peripherall% inserted central venous catheters,,
emer gency hpisraasilor aadeirsqasylalkyhapen prawkauR” aWdatare tethered

i nt roduce other podi L utLon ~gathet &Sy o 1.y (1.
including&?$%E%8E§ %ﬁaibgrtéz%§ Qggﬁggﬁgégﬁ%%s(c}b)”( CH
cat het er s ), SE@&d3H 1} oe(-€tH r B0, (deMi- & e CHurgINRESCH,-);
pacemekers, defibrillators, artificial hearts, and

i mpl ant ed Jaé nsor ditional article a an be
fabri cat eé{j flfrgzé% gl%g %ﬂa/é)glaérsaﬁl%ﬂgcl:’ea%(lhgrtancaz#%@(t\elf %rglalél’ed
or treated with the thermally responsive nanofibers of

t he presemlisiamydrogematonerr annpddylidesrybgroumre not |imted
to, the followng: slides, multi-well plates, Petri

di shes, “q%?&'&n%%'e%ﬁ&% lsgoiaﬂg&q;t i ssue culture plates,
tissue culture asks, cellT culture devices, or colum
supports and/or chromat ography nedia. In another

enbodi nent, the thermally responsive nanofi bers of the
present invention can be appjjed to a m croscope slide
or "chip" for bionolecule inmmbilization. In yet

anot her enbodi ment, the thermally responsive

nanofi bers of the present invention can be applied to
a surface of a cell culture device to provide a
thermal |y responsive surfaceVarious types of manmalian
cell s have been seeded on tissue culture polystyrene

[ = e~ N\ Y | T R 1 o T T L Y 7 ™1 ™A N\



the culture of cells and their |ow tenperature |ift
of f obviates the need of using serum which has both
weomb/oaasss saf ety (prions and bovi ne spongi f or nlPCT/US2008/067708
encephal opat hy) concerns regarding its use. These
surfaces woul d be useful for serumfree culture of
cells and cell sheets which can then be used in
various ti-$SHEnRDE MEROIHILAR; t ranspl ant
appl i cations. Theé spontaneous cell sheet generation
fromPl PAAm grafted TCPS is a relatively slow
process, 6dcyr gy Hemduarbsutfi om t he sheet periphery
toward the interior. Thus, significant incubation tine
is requiredistsd hiefdr fbith ® REaolt G, viable cell sheet
conpletely. Rapid recovery of cell sheets is
considered inportant to maintain biological function
and vi abi [tit3p iBrge ey éieabel: @Heet s, as wel | as for
practical assenbly of tissue structures. The rate
limting stiepn nfegCfirbml1€6Q¥84N500S the hydration of
hydr ophobi zed Pl PAAm segnents interacting with the
cell sheet, incorporation of a highly water perneable

bstrate to.interfa is desirab between cell
$h ot Aol bt AETbRah S L her & Il oiutlin t

aRRtpaghes have been tried in this regard to make the
detachnment of cell sheets a faster process. It has
been shown that placing hydropghilically -nodified PVDF
menbr aneson confl uent Madi n- Dar by, cani ne ki dney (MDCK)
cells incubated at 20C for™atle r helps in the easy
lift of cells. Another set ¢f exlperiments has utilized
porous menbranes (PET) grafted-mth Pl PAAM As

menti oned earlier, on PlPAAmdrafted TCPS di shes,

wat er required to hydrate PIP at (14 | over

tenperatu r [ Il SodTBdd
fromonly t eg&géra?lgﬁél%eag? ﬂgﬂg% glgwgltl}gdﬁt) ééll ai?%t er fagt el=
bet ween t lgeoupedn arghgrogp,af taxdther RAAR Oaiary cliOmg prouded
menbr anes, .wat.er dration, of Pl LS supplied

Chr ough paPER A e Ateaich sRer el @ BBt BBigfif oty srow,
fromthe peah phesyupthcadER neeplesenBeady, rapid access

of bulk water to PIPAAm grafts through pores beneath
attached cel shoul el erate single cell and cel
sheet detg%ﬁ P?l?ﬁgcggsé size of a nenmbrane is an

i mportant factor in determning the cell adhesion and
growt h. | prgeqandien A6 hifd HorAatring! ®éh AartlUrdr@cesl,-), or
whi ch have a pore size greater than their
pseudopodﬁﬁﬁ% On nenbranes with pore size greater than
5mm the fibroblast adhesi on and suppression was found
to be grealy anedrpes atoh@ﬁl@ﬁ]k??%réuﬂ AAHA 8ebupl A dbhes a bond
process of el ectrospi nning nmay have unprecedented
porosity (WthoBy, a high surface to volune ratio, and a
wi de range of pore dianeter distribution and high

i nt erconn | Vi ' tal i de; :
pronot i ng%géeHl %/hg%ﬁ%egg%] rtrlg ﬁ?ylgir?gé%rr g%% Iél’J ?‘?dh%ﬂraﬁ@%%mté %eelther
nanot opogriaphlis 6FCe tteoth sNRIN Gam¢iGHbey,. snd zosst Ye at least 1.
resenbl es the nanofibrillar and nanoporous 3D geonetry
of the ECM and basenent nenbrane. The hi gher surface
2 egp@ kﬂo@%ﬁnﬁiﬁ%\g@enhbgaﬂn pPE R&%%fgi E%a@g fcﬁﬁllulauc{c%rding to
attachment as | as for nultiple focal adhesion
poichrs(Ibn different fibers due to nanosized fi ber

di aneters. Because the dianeters of nanofibers are
orders of magnitude smaller than the size of the

cells, cells are able to or i ze, spread or attach to
adsorbed proteins at nmultiple focal points.

El ect rospun nanofi bers are capabl e of supporting a

w de variety of cell types. Human unbilical cord
endothelial cells attached and proliferated better
when seeded onto 50:50 poly (L-lactic acid-co-

e-caprol actone) (PLCL) fibers with a dianeter of 300

o - e . a



non- def ect nanofi bers. The optim zed conditions are

shown in Table 1. Table 1. El ectrospi nning Paraneters
wo-r@ane2sis shows the typical SEMinmage of PCL PCT/US2008/067708

nanofi bers. The average fi ber diameter of nanofibers

is, 453 146 nm Hi ghly porous structure was observed

in the fornmulation tested. The porosity neasured by a

liquid displacenent nethod wass®: 90 Exanple 2. Coating

of Nanofi ber Meshes with (PIP Various coating

approaches were enpl oyed to, in a thin coating of

t he thernoresponsive polygfﬂnen different culture

substrates. The substr@te MTgﬁ?, Ther manox

coverslips (Nunc), connerC|aIry avail e nanofi ber

meshes ( Swhargh RS, RHCR!*, KO RI°NR bceakh ﬁfdldpénﬂetﬁt%l@yd?@en

nanof i bers, The Ther manox coversl i ps_and nanof i

i nserts watosLadnglkybat @yl grAuRA 4@@5&6& P oept WYL alroa&%@s least

sol ution of,2PRD/ i3 E“P[Q'A“R'@ ﬂ7)éf@&)%&?x¥zitﬁ“‘ﬁa)ﬁh%@&ﬂjl€
Al drich chem cal s, Mw 20-25KDa, W) and

TrilLite 1ndependent1y, is CH or N.
(tris[2-hydroxy-3-(4-benzoyl phenoxy) propl ]i socyanur at e
. The pieces were dip coated by imrersing in the

a e
e S e e S R S bR B
lilang &@¢nt islaipeinpateto(tBO®HOR: nm Har | and Medi cal
UVMA00, MN) for 5 minutes. Various dipping speeds,
concentraﬂ4@ﬁ§QRﬁGhﬂ®RQb£ di ps and i nmerse tines were
tried. The efficacy of the coated surfaces was tested
by the at nt ment behavi or of the BAEC
cells (Lo%?%ﬂg?oscfgﬂggégﬁﬁgi USA) at 37C and 200C
respectively. Although the above nentioned conditions
wor ked welllis{-PHek! (-CH Clde e tiCHutE, el -athneat, CHECHY,CH,-
di ppi ng n%;god coulq¥) t coat the tissue culture
for mat t ed StrY 4T 4981 exanpl e, multi wel | dishes or
100mm di shes). Therefore, anot her approach was tried
where the multGiwel, B, $Ds$@s NRIGIOHL)pEF of GsOrt s,
commer ci al | yavai | abl e nanofi ber 96 wel | and 100 nm
di shes were fifst ted t / ti o
Lo The TRt (Rt highagdTH gﬁ?&?@@?
mﬁthdrawnc&g@HngytHyupEated for 30 seconds. PIPANm
solution (20 ng/m in IPA) was then added to the

Ils, di I thd d || d
50 o nutee ke Bt G R Rents g o aRa A e R pa

and tiss U%efékﬂa?ﬂ{ & a@%%@oaﬁl@]ﬂwi ﬁoﬁ\ﬂ)ﬁxﬁzhé’iﬁi@ﬁﬁ B delred

the cells Smart Pol yner Nanofi bers Four

formul at | m@t@emrﬂhm@q & kG CHoDe (vidhle). %@%r)e&CHz-

to synthesigzg, SR )| AITE t o eact ~ye ofjyber
These for {ion fopf(ﬁggf Eﬁgﬁ%ﬁ7$ké§ﬁe%§§&'éh

( DMF/ THF) , PIPAAnlln (1 PA/DVF), PIPAAM co-PEG (1% in
water. Th&' hiandiyiltrges atner @ ahailliml cayleor dnyarylakkyl group;
eIectrosplnnlng process of Exanple 2. The paraneters

such as, t | rati o, applied
vol t age aﬁgmﬁgggrggggﬁ é%%%r gkyéﬁ er e opti m zed
until unbeaded and uniforn1f|bers wi th an average

di anet er wrisler in&QEr fromclato abeutspun cont i nuously wit hout
needl e cl oggi ng. The optim zed conditions are shown in
Table 2. Af j . hanofi bers except PS
and PCL meﬁ%ﬁ{?%gﬁﬁﬂ%?ggb%%%gg’ninutes under a WV | anp
(Harl and Medical UVM400, Eden Prairie, M\). The

nanofi bers were eval uated under a m croscope.

PEG Pl PAAm was synt hesi zed by free radica

copol yneri zati on of N-isopropylacrylam de (Al drich)
with poly (ethyleneglycol) nmethyl ether nethacrylate
(Mv 2,000, Aldrich) in water using ammoni um persul fate
(Sigma) as initiator and NNN,N , N -

t et ramet hyl et hyl enedi am ne (Al drich) as a catal yst.
Table 2Exanp|e 4. Surface Characterlzatlon and

T Y. Y 1 o s an a1 I |



were rinsed three times with PBS and observed under an
inverted fluorescent mcroscope (Zeiss Axiovert 200M
web@blaisss N bi nds to filanmentous actin (F-actiPQT/E82008/067708
provi des visualization of cytoskel etal organization of
the cells. After 5 days in culture, a m xed popul ation
of spheroids and tubular cells was observed on
nanof i ber §.is BYinfb@Yr Bom Wb bb&RB} Ul ar spheroi ds were
dom nant al t hough sone tubules still persisted. In
contrast, the gromh of T47-D cells on flat surfaces
showed a ridbiicndyegeriionh2 & grogt:of stress fibers. W
have shown that our coating on the nanofiber surface
with the %h@g@pﬁ@§p§&§uw§agghmmer does not affect the
nanofibrillar topol ogy and hence norphogenesis of
TA7-D cel It agrintegerdram 1o eleput i keandel | s can be obt ai ned
on these r ion of tenperature. To
shom1that§3%%agﬂ%ﬁpc8 Q%Péggg@p qui ckly on fresh
surfaces and still retain their norphol ogy after
tenperature reduction, the second set of cells was

20 1Be (R ER it SRS b Mhin PO StheRinb aiad Tt aghio

@ﬁmﬂﬁeuynutes. The detached cell sheet was gently
renmoved with the help of a 10.0 nml pipette to a fresh
tissue culture surface. The célls were allowed to
settle down and were then_fixgd with 4%

par af or mal dehyde after 30-Mhriut t ncubation at 37C.
Repl ated cells were stalned|MAth|phaIIO|d|n F-actin to
show t hat the advantage of growihg cells on

t her no-responsi ve nanofi bril l-dr surfaces as opposed to
flat thernoresponsive surfaces is t e ability to

achi eve aRgherst Al dﬂduraré/éam irlde (

7A shows the T47-D cells cul tgﬁlggﬁg}ﬁbg}&%’en a@m eF M
coat ed nargmupb@rr gyt goup, opéedetigr with B)foaawyalmru% @rcwefitd
wi th Phall n es8nse

mul ticelld ar A a de]?dglé 8%11 1}1\%&)?%&6%3%%1 ﬁ &} at81fn, an alkyl group,
organizatbemlaﬁlgmhpﬂmhmianbnmemA nagnlfied i mage
(400 mm of the spheroid of Figure 7B shows the | unen
extending fh [y thgigggpoid. T47-D cells cultured on
Pl PAANT TriLi X 8 for period of 10 days were
al so fixed and stained for phalloidin F-actin. Note

t he spr eagroudedmoip0lBogyd Bfoein arrggnihzatl aid Jafe 6CHe9Sor
fibers in e cells of Figure 1C T47-D cells lifted up
t hr ough téig%rature reduction were replated on fresh
nanofi bers. Figure 7D shows that replated T47-D cells
mai nt ai n ksl Hydkygb@htoad) én sROESOISIah a9l @ A¥n@ech bond
peri pheral organization of actin (200mm . Repl ated

cel | sheeﬁ@ﬂVﬁre al so anal yzed for conexxin 43
expression which is considered to be a major conponent
of gap | urgdH PRat eﬁB@Hﬂl@z% an%ee%@ﬁsﬂnl(ﬁto\eeaﬁd plated at a
density of 50, 006) IS/ 22mmwel |l . The cells were
cultured until confluenc and then lifted yp by novi
the di sh Pev2édcrharithy fgdohthé?;O Then BigER s, Qeprd-CHo- ). and
transfeerqmgnFQmﬁ&g§h nanofibrillar surfaces with the
hel p of a 10 pi pette and the curled up edges were
uncurl ed by adding a drop of nmediumonto the sheet.

The sheet was then transferred to the 5% CO2

hum dified incubator at 37C and were allowed to
attach. Thirty mnutes later the cells were fixed wth
4% par af or mal dehyde and stained with 1:1000 dilution
of anti connexin 43 (Sigm).ssStaining for Connexin 43
showed di ffused expression of connexin 43 through out
the entire sheet suggesting the presence of intact gap
junctions (Figure 8).CLAIMS 1. A nanofiber or coated
surface conprising a stinmuli responsive polynmer, a
crosslinking agent having at |least two | atent reactive
actlvatable groups and, optlonally, a blologlcally
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| east two | atent reactive activatable groups and,
optionally, a biologically active material. 25. The
wa@eawobsof cl aim 23, wherein a physical propepPtHUS5008/067708
t he surface coating changes by changing the
tenperature of the article. 26. The article of claim
23, wherein the nanofi ber conprises
ol yhi sRRI-aRNh@gsdt 8MtIge) 45, Wiktdin £RROL YOrRIuR Rfording to
pol yet hyl ene grycol and poly(isopropylacrylam de), or
stiuctue €6): t hereof . 27. The article of claim23, wherein
the nanofiber is covalently bonded to the surface of
the article. 28. The article §fFclaim23, wherein the
article is urinary catheters, \vascul ar catheters, a
wound drai nage tubes, arterfal grafts, soft tissue
pat ches, gl oves, shunts, ;LEQLS tracheal catheters,
pacemakers, defibrill ators; I Phedal(1pear t
repl acenent val ves 13arhifiscigl hearts, or inplanted
bi osensor gvheran RTRRaRt'j R| eR of R ¢ i Gaclp Midengndprshig Byslsogen
article i [ | 5 P b rdi
ti ssue cu??%#éﬂg'|égg&&{?ﬁ@%gwghﬁ%sggoﬁfgﬁgg?bggﬁ%datkaﬁ
cul ture dewdobB”, RI'sBUeRELR F1R'S afd tasked wish T and cach K,
chronatogﬁgfhéugnﬁ%bigﬁea or matrices. 30. A cel
cul ture d&VVRE BN Py ™ surface coating including
a thermally responsive nanofiber.31. The cell culture
devi ce of claim 30, wherein the nanofi ber conprises a
4 e rnebdsylinkespagesi ofenp ohy nedlaiansd -3, ibefeayihe atdsy-liaking agent
mat eri al ell culture device of claim 30,

L. 3 h
ﬁﬁé?gwﬂuWk@%H% SEW‘er conprises a thermally responsive

I , - | ] [ ' t | tt
thngrreiﬁ&%ﬁiﬁkékEbgﬁgﬁﬁgggbﬁﬂgilggd? op??gnalrg, a
biologically active material. 33. The cell culture

devi ce of wileadinl. 303 limkieg gioapt he thermal |y responsive
pol ymer conprises pol y(isopropyl acryl am de), graft

copol yner s ,0f po| yet hyl ene gl ycol .and

ol v (1 sopio gyt Bty bl itk BPGL Hev et loxgafi. or
The cel | eHiitHag1dupce of claim 30, wherein the
thermal |y responsive nanofi ber has a first physica
property at a first predeterr ned tenperature range
Bnd & secil GRS A0 PbpRRL y (e sedorid
predeterm ned tenperature range. 35. A cross-linking
agent of amh RNIR' 4B eeBMMdARPertdcAlly B dikpitaryhaeyigiy, t he
crosslinking agent is a compound of the formulas a -

f: a) L-(heeranlrorenhrpyeppsiRrrowyReh gk indteiase tethesed

a |linking oD he O S SQ R5  qr 1 CREBR% i1 § ISy
(- 2 ) % e B R B B G (e,
( - CH2CH2 CHSEBER-CID-), or (-RIHHES (@) 1ty@H o b eRCH-OMR (aBHad Ky |

al kyl oxyal kyl, aryl, aryl oxyal kyl or aryl oxyaryl

group; X i 10$ 8R9. P | y n r.a

o ot et ng TSl « (ERET R o MY HAE 4B EVBR o ach
when X i s RNREGRYdRZen stom dryudraligeor aybgrougn al kyl ,

al kyl oxyal kyl, aryl, aryl oxyal kyl or aryl oxyaryl

group; Gis Q.S .SO SO2, NR1Q, H2X- O or C=O R3

and R4 ar &39EER aflﬁ%%%?@&h[“ rqjgbgﬂl(if'ﬁw, aryl ,

aryl al kyl, heteroaryl, or an heteroaryl al kyl group or
when R3 awrechRdis an entéget Remelitotabget er via (- CH2- X1,

(-CH 2-)rC=Q(-CH 2-X, (-CH 2-)rS(-CH 2-)s, (-CH

2-)rS=Q(-CH, 2-. - = XS( OV CH2- X,
(-%LQ-E&ngﬁyb%égghﬁ%rgﬁwaﬁﬁd&QF%keach i ndependently a

hydrogen atom or an al kyl, aryl or arylal kyl group; R6
and R7 are each independently a hydrogen atom an

al kyl, aryl, arylalkyl, heteroaryl or heteroaryl al kyl
group; R8 and R9 are each independently a hydrogen
atom an alkyl, aryl, or arylalkyl group; Ris a
hydrogen atom an alkyl or an aryl group; g is an
integer from1 to about 7; r is an integer from Qo
about 3; s is an integer from Qo about 3; mis an
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CH2-)qg, (-CH 2-)rC=Q(-CH 2-)s, (-CH 2-)rS(-CH 2-)s,
(-CH 2-)rS=Q(-CH 2-)s or (-CH 2-)rS(0O 2(-CH 2-)s,

W@ 200bRAe2KBIR( - CH2-) S; R10 is a hydrogen atom or BCT/EE2098/067708
aryl, or an arylalkyl group; Ris a hydrogen atom or
an al kyl or aryl group; g is an integer from1l to
about 7; r is an integer from Qo about 3; s is an
i nt eger f%@mag11§’te§é?%n§toéﬁo‘u§1@n integer from2 to
about 10; p is an integer fromZI1 to about 10; t is an
integer from1 to about 10; and x is an integer from1l
to about 58@ ey afkﬂl(ff(getﬁszm)lxtfé@PF@ﬂ@(@%C( =O R4))2) m
wherein L is a linking group; RL is a hydrogen atom
an al kyl, xaliky] eegsl Mhua%uu@r yl oxyal ky, or
aryl oxyaryl group; each Gis O S, SO SO2, NR1O,
(CH2X-O or C=0 each R3 and R4 are each |ndependently

kyl, aryl, arylalkyl, heteroaryl,
%gt 31"68‘?0;3? E’lﬂ{l?ga B Cl%‘%“ %ﬁwé‘ﬁ‘e ﬁrhlas “RfPr%]P alcé?fﬂ@rgéa
ngg;r@g; via (-CH 2-),, (-CH2)rCQ-CH 2-)s, (-CH
2-)rS(-CH2-)s, (-CH 2- )rS=Q(-CH 2-)s or (-CH
2-)rS(O 2(- CH 2- )s, (-CH 2- )rN (-CH 2-)s; each R10 is
a hydrogen atomor an al kyl,. afyl . or an aryl al kyl
group; each Ris a hydrogen\a Man al kyl or aryl
group; each g is an integer ffromll to about 7; each r
is an integer fromO to about“\:’é/each s is an integer
fromO to about 3; mis an |nteger from2 to about 10;
each t is an integer from1l to labout 10; and xx is an
i nteger fr@reln AQnabard calind@pehdbitly a hydrogen atom, an alkyl
L- ((- C(R1) ( XP) CHR2GR3C( =0 R4) mwherein L is a linkin
group; Rl FYDaahyry} Fgeh OattQﬁﬁheaWIthMQm ALYRNA 1856 Rreqqe)
aryl, aryl I
o NRBRo: © BT %ahﬁlyjdé? %E{%ﬁ)ﬂé SRl 1%9%?%&?5%@%% %?‘r Ak group:
with the pravarybgtobptheR B 5 nabgresent;when X i s NRBR9; R2
is a hydrogen atom an al kyI al kyl oxyal kyl, aryl,

aryl oxyal kyl 11 gyl roup; Gis O S, SO

SO% NR{O lﬁyéﬁ%( %Ey ?%g%gandpm are each
|ndependently an al kyl, aryl, arylalkyl, heteroaryl,

or an het eroadodivaiday, Byarsubfoon awhenthR Aaand JR4e GLEL-), or
tetheredcwg)ether via (- CH2-)q, (-CH 2-)rC=Q(-CH

2-)s, )rS(-CH 2-)s, (-CH 2-)rS=Q(-CH 2-)s or

(-CH 2- )rS(O)2( CH 2-)s, (-CH2-)rNR(-CH 2-)s; R8 and

RO are ead isndgpmgdeatohy amalydgrogennatyd groupror abiotés, a bond
aryl, or ar%l,jgl kyl group; R0 is a hydrogen atom or an
al kyI aryW'™ or an arylal kyl group; Ris a hydrogen
atom an alkyl or an aryl group; g is an integer from

1 to aboutadhz indéenadhtiynit @gRkcekr #6m® b3, alput 3; s is

an integer fromO to about 3; mis an integer from?2

to about 10; integer froml 11aout

36. The CPB%Vé&]% Wﬁ&h%fd%ﬁf} Bf :é?n}ﬁ%{% l%ﬁ&ﬁpr c%rcﬁ(#g )z and
clai ms 1- 34unushehiabddt fhe crosslinking agent is a
conpound of the formula: L-((D-T-C(R

1) (XP) CHR2ZGR3C(=O) R4) ) m wherein L is a |inking group;

.ot TR 1S onp enpo G Uing i 5 Do thewioys-

Fkih@agenhi ArRapBuRi the ﬁﬁm@lak)” al kyl oxyal kyl , aryl,
aryl oxyal kyl or aryloxyaryl group;Xis O S, OrNR8R9

Pis a hy@rggvggl)@j(p AR PO Re)) ng group, with the
provi so tha I's absent when 'S NRBR9: R2 is a
hydrogen atom an al kyl, al kyl oxyal kyl, aryl,

aryl oxyal kyl or aryloxyaryl group; Gis O S, SO

SA2, NR10, (CH2X-O or C=O Rg and R4 are each

i ndependently an al kyl, aryl, arylal kyl, heteroaryl,
or an heteroaryl al kyl group or when R3 and R4 are
tethered together via (- CH2-X1, (-CH 2-)rC=Q(-CH 2- X,
(-CH 2-)rS(-CH 2-)s, (-CH 2-)rS=Q(-CH 2-)s or (-CH
2-XS(O 2(-CH 2-X, (-CH2-)rNR(-CH 2-X; R5 and R10 are
each |ndependently a hydrogen atomor an aI kyI aryl

—— - o 1 I o



gis an integer from1l to about 7; r is an integer
fromO to about 3; s is an integer fromO to about 3;
wOora0g/0eesss nt eger from2 to about 10; t is an i PCEYS2008/067708

from1l to about 10; and x is an integer from1l to

about 500. 41. The cross-|inking agent of claim 40,
wherein L has a fornula according to structure (I):

(1) wher e|VJhe{-é11aDqsa]11ﬁg1§ 5 i ndependent |y a hydrogen
atom an al kyl group, an aryl group, or together wth

B forma cyclic ring, provided when A and J are each

i ndependet 1y2 BydiggRnen. antadnl. aleylervalkyl. gfﬂdu%f}’loéya”é)’i or
aryl grou not present;Bis NR11 , O or

(- W)Zaﬁwgﬁsg%enA Band J forma ring, then A
and J are (-CH-)Zor C=O Rll is a hydrogen atom an
al kyl groQiJISCa@ aWR lﬁr;oup or denotes a bond with T;
each z independently is an i nt eger fromO to 3; and
provided when i t tct fthBhd fhrat B;
or (-CH2- )Zgnéﬁalrog‘ﬁ{a ﬂj g%s &phg'% éﬁow& s

phot ochemabmntwth-MNﬁﬁRng agent of any one of
precedi ng clains 1-34, wherein the phot ochemi cal

-1 2
or 0oy RAR o FRAAS B E A PR
(-CH 2-X, afyl@b@@ﬂ'l%r(ﬁp)X( CH2CH2CH2- O)X
(- CH2CH2CH2CH2-  O- xorforrrsabond Gis O S, SO

when T 1% écgﬁ’szSQ 85 N6 (&F%: b LR ntiependent | y

an al kyl, aryl, arylal kyl, heteroaryl, or an
het er oar yIRdlaky R* gifcGedch mﬂe;vdnéent]?&n&uﬂi{izl Mylaa@Iaﬂlqﬂ Heteechryl, or

t20)g retSE1 : E:H\QQ %?éfo%lé&l%‘ogﬂ @@en)(ﬁ@l aﬁ%% aE?rteT(heléﬁ toge(a_e'r via (—
2 XS( O ey CHONE-RRmOEC L, BLQHS), & bydlnsoen cr

atom or an aII%I , Oor an ar Ia Kyl grou

hydr ogen &t &ﬁf&*)r%(ﬁ))ﬁr@l;li)oﬁ‘CHnerFgrQHp)s,q is an
integer from1 to about 7;r is an integer fromQo
about 3; 8i

obout 31 RGP NG BB CE, TS 0 o
about 10; agidkx greupan i nteger from1l to about 500. 43.
The cross-1linking agent of claim42, wherein L has a
formul a aggo IR, uct.| I f J
are each i(i{?}d{gge %?Iilgt%[n ﬁaﬁe’n ltéc{)\lfr]ra]% a la‘éﬁéjﬁgp’
group, an aryl group, or toget her with B forma cyclic
ring, proR dedydiogen Aoamdn dlkgk@ aeacH grogependent |y a
hydr ogen atom an al kyl group, or an aryl group then B
is not pr or (-CH2-)z; provided
when A, B%lz%%& Ttgg{r?ﬁnﬁ%ﬁg?&%en A and J are
(-CH2-)Zor C=O, Rl11 is a hydrogen atom an al kyl
group, anrayaiinggoupoop tdebmités a bond with T each z
independently is an integer fromO to 3; and provided
when eith n Bis NRl11 , O or

(- CHe- )Z§ Bﬁﬁgrﬁ%“%?a\“géggt 1. 44. The
cross-linking agent of claim42, wherein L has a
formul a amisradiintggetrcfromumahwel(llahgl (1) wherein R12 ,
R13 , R14 , , R16, R17 are each independently a
hydr ogen Q I group or denotes a
bond V\Ath%ﬁfsml}l%g AL OPuiYe, 90°0P R . RI3 , R14
, R15, R16 , R17 are bonded with T and each K

i ndependently, is CH or N. 45. A cross-linking agent
of any one of preceding clainms 1-34, wherein the
crosslinking agent is a conpound of the fornula:

L- ((TGQR3C(=O) R4) ) m wherein is alinking group; Tis
(-CH 2-)X, (-CHRCHR-0 x (- CH2CH2- O) X,

(- CH2CH2CH2CH2- O )x or fornms a bond; Gis O S, SO
S2, NR10, (CH2)t-0- or C=G Qis (-CH 2-)P,
(-CH2CH2- OV (-CH2CH2CH2- O or (- CH2CH2CH2CH2- O ) P
R3 and R4 are each independently an al kyl, aryl,

aryl al kyI heteroaryl ~or an het er oaryl al kyl group or

. g



)rS=Q(-CH 2-)s or (-CH 2-)rS(O 2(-CH 2-)s,
(-CH2-)rNR(-CH 2-)s; each R10 is a hydrogen atom or an

wa@bdoglog2sas vyl , or an aryl al kyl group; each R i SPEI/US2008/067708

hydrogen atom or an al kyl or aryl group; each g is an
integer from1 to about 7; each r is an integer fromO
to about 3; each s is an integer fromO to about 3;m

is an integer from2 to about 10; eackt #s an integer
from1l to about 10; and xx is an inte from1l to
about 10. 49. The cross-1inking agent iof gl aim48,
wherein L has a fornula according to? turegl):
fiheMbi aross-Hnking agane ofeleim §hodperment [y a fﬁ‘yajlddﬁemnd R*' are

G i RHGoEDp TI aR R BRI e ot

i ndependently a hydrogen atom an al kyl group, or an

yl, gr t he (S..D t I 5..NRL1
oSG il BhBr BBk Tl g et gros
Runidng) ageheis (a-Chipohbef the@rmlkl i s a hydrogen atom an
al kyl group, an aryl group or denotes a bond with T
each z indegerderiO)RY))s an integer fromO to 3; and
provi ded when either Aor J is C=O then Bis NRl1l, O
or (- CH2- hergiylss pigkinggroyp; | east 1. 50. A
cross-linig ng agept sof Ry, @1e) 9. Riceepdi ng clai s
1-34, wherein the ¢rosslinking agent is a conpound of
t he for mulRa:and R gre@paeh hyl¢pam) GHRBRAG(~<EY R4y Jatipthresironryl, or
i S | i nki.n roup; R1_kS hydrogen. at o an vi,
T array s e ST, Fuf Ry RS Begbs PRGN -cH
HCO0PCH -, §-CH,-»S(-OHNBERICHR) 5S08-G1y,dY. 68€THBHSIOM-CH,-),, (-
&}rﬂgt ectin roup, with the proviso that P is absent

HNRG-GHNRBRY; R2 is a hydrogen atom an al kyl,
al kyl oxyalgyi., l..-Qr .
aroup: G i, &y FRgen QIR ol QARG Houpe,
and R4 ar & sadiydiogde pendemtlkyl aranair\grqupar yl |
aryl al kyl, .heteroaryl., .or an heteroarylal kyl group or
when R3 afd® ﬁhlnéerggrilrgweﬁo@gow gether via (- CH2- X1,
(- CH 2- XCFQ arGhtegerdrorh 0@hlaBok BS(- CH 2-)s, (-CH
2-)rS=Q(-CH 2-)s or (-CH 2- XS(O 2(-CH 2-X,
(- CH2- ) r NR(s @Hniegse fres 04agbed 3ar e each i ndependently a
hydrogen at Qm, iR @}IMM@{%I“ 16%ndr y!l al kyl group; R10
is a hydrogen at o%n or an a yi[, ‘aryl, or an aryl al kyl
group; R itss @ ihiederdgen 1do elmut 46 al kyl or an aryl
group; g is an integer from1 to about 7; r is an
integer from Qo about 3; s is an integer fromQo
about 3; mis an integer from2 to about 10; and t is
an integer from1l to about 10.51. The cross-Iinking
agent of claimb50, wherein L is and R20 and R2 1 are
each individually a hydrogen atom an al kyl group or
an aryl group. 52. A cross-linking agent of any one of
the proceeding clains 1-34, wherein the cross |inking
agent is a conpound of the formula: L-((GR3C(=O R4))m
wherein L is a linking group; Gis O S, SO SO, NR10O,
(CH2X-O or C=0O R3 and R4 are each independently an
al kyl, aryl, arylalkyl, heteroaryl, or an
het eroaryl al kyl group or when R3 and R4 are tethered
together via (-CH 2-)q, (-CH 2- XC=Q(-CH2-X, (-CH
2-XS(-CH2-)S, (-CH 2-XS=Q(-CH2-)Sor (-CH 2-)rS(O 2(-CH
2-)s, (- CH2-XNR(-CH2-X; R10 is a hydrogen atom or an
al kyl, aryl, or an arylal kyl group; R is a hydrogen
atom an alkyl or an aryl group; g is an integer from
1 to about 7; r is an integgy fromO to about 3; s is
an integer fromO to about 3; mis an integer from2
to about 10; and t is an integer from1 to about 10.



